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Abstract Embargo Policy
All abstracts accepted to ACR Convergence are under 
media embargo once the ACR has notified presenters of 
their abstract’s acceptance. They may be presented at other 
meetings or published as manuscripts after this time but 
should not be discussed in non-scholarly venues or outlets. 
The following embargo policies are strictly enforced by the 
ACR. 

Accepted abstracts are made available to the public online 
in advance of the meeting and are published in a special 
online supplement of our scientific journal, Arthritis & Rheu-
matology. Information contained in those abstracts may not 
be released until the abstracts appear online. In an excep-
tion to the media embargo, academic institutions, private 
organizations, and companies with products whose value 
may be influenced by information contained in an abstract 
may issue a press release to coincide with the availability 
of an ACR abstract on the ACR website. However, the ACR 
continues to require that information that goes beyond that 
contained in the abstract (e.g., discussion of the abstract 
done as part of editorial news coverage) is under media  
embargo until 10:00 AM ET on November 14, 2024. 
Journalists with access to embargoed information cannot 
release articles or editorial news coverage before this time. 
Editorial news coverage is considered original articles/ 
videos developed by employed journalists to report facts, 
commentary, and subject matter expert quotes in a  
narrative form using a variety of sources (e.g., research, 
announcements, press releases, events, etc.)..

Violation of this policy may result in the abstract being 
withdrawn from the meeting and other measures deemed 
appropriate. Authors are responsible for notifying col-
leagues, institutions, communications firms, and all other 
stakeholders related to the development or promotion of 
the abstract about this policy. If you have questions about 
the ACR abstract embargo policy, please contact ACR ab-
stracts staff at abstracts@rheumatology.org.

Abstract Reprint (Reproduction) Policy
Copyright law covers all ACR Convergence abstracts pub-
lished by the American College of Rheumatology. All rights 
reserved. No abstracts may be reproduced in any form or 
by any means without the prior permission of the publisher, 
except as permitted under section 107 and 108 of the 1976 
United States Copyright Act.

For the purposes of this statement, the term ACR Abstracts 
refers to all ACR Convergence abstracts as published in  
Arthritis & Rheumatology and posted online, including the  
abstracts accepted for presentation during ARP sessions 
and the late-breaking category.

For the purposes of this statement, the term ACR Posters 
refers to the accepted abstract POSTER PRESENTATIONS 
as presented in the poster hall during ACR Convergence. 
This does not include abstract text published in the  
online supplement of Arthritis & Rheumatology. All ACR  
Posters are the property of the ACR and the presenting 
author and cannot be reproduced or distributed without 
written permission from the ACR and the presenting author.
•	 For the purposes of this statement, the term “repro-

duce” includes all forms of reproduction, including, 
but not limited to, print, electronic and photographed 
formats.

•	 For the purposes of this statement, the term “present-
ing author” refers to the author who is designated as 
the individual who will present the work during ACR 
Convergence, as identified through the abstract  
submission process.

Approval Process for ACR Abstracts
•	 Excerpts or the entirety of ACR Abstracts may not be 

reproduced without the prior written permission of the 
publisher.

•	 Permission requests for abstract content and other 
permission inquiries should be addressed to:

Permissions Department 
c/o John Wiley & Sons, Inc. 
111 River Street 
Hoboken, NJ 07030 
Fax: 201-748-6008 
wiley.com/go/permissions

•	 Commercial entities seeking permission to reprint 
must obtain all materials from the author and/or 
publisher John Wiley & Sons, Inc. The ACR cannot 
provide any materials.

Approval Process for ACR Posters
•	 Reprint requests for the actual poster abstract text pub-

lished in the Arthritis & Rheumatology supplement are 
considered ACR Abstracts and must submitted to  
Wiley (see approval process above).

•	 Requests to reproduce individual ACR posters, figures 
from ACR posters, or booklets of poster presenta-
tions (e.g., two or more) must be submitted via e-mail 
to abstractreprints@rheumatology.org.

•	 Poster reproduction requests must include the following:
 – Abstract ID Number 

– Abstract Title 
– Presenting Author’s Name 
– A copy of Presenting Author’s written approval 
(Please Note: An e-mail approval from Presenting 
Author is acceptable)
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Reproducing ACR Abstracts and Posters for  
Dissemination Prior to ACR Convergence

•	 Requests to reproduce abstracts for dissemination prior 
to ACR Convergence will not be approved.

•	 Per the ACR Embargo Policy (see above), academic 
institutions, private organizations, and companies with 
products whose value may be influenced by informa-
tion contained in an abstract may issue a press release 
to coincide with the availability of an abstract online.

•	 Permission to issue a press release does not require 
ACR approval. However, it must comply with the ACR 
Embargo Policy; violation of this policy may result in 
the abstract being withdrawn from the meeting or 
other measures deemed  
appropriate.

•	 For more information regarding press releases, please 
contact the ACR public relations department at pr@
rheumatology.org.

Reproducing ACR Abstracts and Posters for  
Dissemination During ACR Convergence

 Following approval (see approval process above), an 
exhibiting organization may:

•	 Following approval (see approval process above), an 
exhibiting organization may disseminate copies of  
individual ACR Abstracts from its exhibit space.  
Booklets of abstracts (e.g., two or more) may  
not be produced.

•	 Following approval, an exhibiting organization may 
disseminate information summaries (title/date/time/
poster number) of ACR Abstracts from its exhibit space. 
Summaries may not reference company or product 
names. Requests for approval must be submitted in 
writing to abstractreprints@rheumatology.org.

Reproducing ACR Abstracts and ACR Posters for  
Dissemination After ACR Convergence

ACR Abstracts
Following approval from Wiley (see approval process 
above), the ACR permits ACR Abstracts (i.e., all abstract 
content published in the online supplement) to be  
reprinted and disseminated following ACR  
Convergence.

•	 Abstracts and booklets of abstracts (e.g., two or 
more) must include the following statement on the 
front of the abstract/booklet:

 Abstract(s) reprinted from ACR Convergence held 
[insert meeting dates]. The American College  
of Rheumatology does not guarantee, warrant,  
or endorse any commercial products or services.  
Reprinted by [insert name of supporting company].

•	 Booklets cannot contain corporate or product 
logos or any advertisements. No exceptions.

ACR Posters
Following approval from the presenting author and the  
ACR (see approval process above), copies of actual  
ACR poster presentations (i.e., the actual graphic file  
of the poster) may be reproduced.

1. Reprint requests for the actual post-
er abstract text published in the Arthritis & 
Rheumatology supplement are considered  
ACR Abstracts and must submitted 
to Wiley (see approval process above).

•	 IMPORTANT: The ACR does not retain  
and cannot provide poster presentation  
images.

•	 The following statement must be listed under each 
Poster reprint:

 Reprinted from ACR Convergence held [insert meeting 
dates]. The American College of Rheumatology does 
not guarantee, warrant, or endorse any commercial 
products or services. Reprinted by [insert name of 
supporting company].

Use of the ACR Name
The names, insignias, logos and acronyms of the ACR, the 
ARP, and the Rheumatology Research Foundation are propri-
etary marks. Use of the names in any fashion, by any entity, 
for any purpose, is prohibited without the express written 
permission of the American College of Rheumatology.

Use of the ACR Scientific Program Content
•	 Information displayed or presented at all sessions 

during ACR Convergence is the property of the 
ACR or the presenter. Information may not be 
recorded, photographed, copied, photocopied, 
transferred to electronic format, reproduced or 
distributed without the prior written permission of 
the ACR and the presenter. 

•	 Any use of the program content, which includes 
but is not limited to oral presentations, audiovisual 
materials used by speakers and program handouts, 
without the written consent of the ACR is  
prohibited.

•	 This policy applies before, during and after the 
meeting.

•	 The ACR will enforce its intellectual property rights 
and penalize those who infringe upon it.

Use of the ACR Disclosure Key
It is suggested when referencing disclosures in the reprints, 
that the ACR’s disclosure key be added to provide  
adequate context for abstracts:
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None: Has no relevant financial relationship to disclose. 
1. Advisor or Review Panel member
2. Consultant
3. Employee
4. Officer or Board Member
5. Grant/Research Support
6. Speaker/Honoraria includes speakers bureau,  

symposia, and expert witness

7. Independent Contractor
8. Ownership Interest
9. Royalties
10. Intellectual Property / Patents
11. Stock options or bond holdings in a for-profit  

corporation or self-directed pension plan
12. Other Financial or Material Support
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Abstract Number: 0001

Type I Interferon and Anifrolumab Effects on Bone Marrow and Blood
Plasma Cells in Systemic Lupus Erythematosus

Diana Alzamareh1, Nida Pellett2, Daria Krenitsky2, Wesley Durrett1, Javier Rangel-Moreno1, Jennifer Anolik2 and
Jennifer Barnas1, 1University of Rochester, Rochester, NY, 2University of Rochester Medical Center, Rochester, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the production of path-
ogenic anti-nuclear antibodies (ANA) by plasma cells (PC). Importantly, long-lived plasma cells (LLPC) residing in the bonemarrow
(BM) remain a challenging therapeutic target. We previously reported that the BM PC are less susceptible to therapies such as
selective inhibitors of nuclear export (SINE) compared to their blood-derived counterparts, plasmablasts (PB). We have also
shown that bulk transcriptomic analysis of BM PC reveals an interferon (IFN) gene signature and that these cells remain respon-
sive to type I IFN as determined by the phosphorylation of STAT1. Anifrolumab is amonoclonal antibody against type I IFN recep-
tor approved for therapeutic use in SLE. Here, we explore the targeting of BM PC by anifrolumab using in vitro techniques.

Methods: Matched SLE and healthy control (HC) human peripheral blood (PB) and BM mononuclear cells (MC) were phe-
notyped by multiparameter flow cytometry (HC: n = 7 and SLE: n = 9). Human IFN-α was quantitated by an all-subtype
ELISA and ANA titer was determined by immunofluorescence in BM supernatant and blood serum in SLE (n=9) and HC
(n=7) subjects. IFN response gene mRNA normalized counts were quantified by bulk RNA-sequencing from BM PC and
blood PB. Anifrolumab was labeled with Alexa Fluor-647 for use in flow cytometry and immunofluorescence
microscopy. The binding of labeled anifrolumab to PBMC and BM B cell subsets and PC was quantified as median fluores-
cent intensity (MFI) in age-, race-, and sex-matched HC and SLE BM and PBMC samples (n=4 HC, n=4 SLE).

Results: BM supernatant and blood serum IFN-α levels were highly correlated (spearman correlation of 1 with p< 0.0001, sim-
ple linear regression coefficient of 0.998). Donors with detectable IFN-α had higher normalized counts of IFN response genes
MX1 or IFI27 in blood PB and BM PC. BM CD19+ PC from SLE had significantly higher normalized counts of IFIT1 (p =
0.009), IFI27 (p=0.009), and IFI44 (p=0.03) than BMCD19+ PC fromHC. ANA positivity in serum correlated with ANA positivity
in BM supernatants. Labeled-anifrolumab bound to canonical B cell subsets and PC in the blood and BM, with higher binding
detected in the blood. In healthy controls, less anifrolumab bound to activated naïve B cells compared to resting naïve B cells,
as well as IgD- CD27- DN1 and DN2 populations, suggesting that IFNAR1 expression is downregulated in activated B cells.

Conclusion: Our data show a strong correlation between IFN-α levels in BM and blood and highlight the differential expres-
sion of IFN response genes in SLE PC. However, the lower binding of anifrolumab to BM PC in SLE patients, compared to its
higher binding capacity in the blood, suggests that while anifrolumab effectively targets circulating B cell subsets, its efficacy
in targeting BM-resident PC may be more limited.

Disclosure: D. Alzamareh: None; N. Pellett: None; D. Krenitsky: None;W. Durrett: None; J. Rangel-Moreno: None;
J. Anolik: None; J. Barnas: None.

Arthritis & Rheumatology
Vol. 76, No. S9, September 2024, pp 1–5592
DOI 10.1002/art.43008
© 2024 American College of Rheumatology

1
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Abstract Number: 0002

Preclinical Evaluation of BCMA And/or CD19 Nanobody-based Single or
Compound CAR-T Cells Targeting B and Plasma Cells Associated with
Autoimmune Disorders

Byeong Hyeok Choi1, Vincent M DeStefano2, Masayuki Wada2, Kevin G Pinz1, Greg Deener2, Nabil Hagag1, Ahmed
Abdel-Razek1, Yu Ma3, Jing Luo3 and Yupo Ma2, 1iCell Gene Therapeutics Inc., Stony Brook, NY, 2iCell Gene Therapeutics,
Inc., Stony Brook, NY, 3iCar Bio Therapeutics Ltd, Zhongshan City, Guangdong, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD19 single and BCMA-CD19 compound chimeric antigen receptor (CAR) T cell therapy has demon-
strated remarkable activity against autoimmune disorders, although relapses with CD19 CAR are reported. However, such CARs
rely on classical single-chain fragment variable (scFv) with light and heavy chains connected by a peptide linker. This linker may
induce immunogenicity in humans. FDA approved CD19 CAR uses the murine derived scFv FMC63 clone which has demon-
strated induction of neutralizing antibodies against the CAR after infusion, impairing the potential to re-dose the patient. Additionally,
the scFv structuremay exhibit instability when binding to the antigen, and result in T cell exhaustion. To address such limitations, this
study aimed to produce a novel CAR construct utilizing camelid-derived nanobodies that target both B and plasma cells.

Nanobodies derived from the variable heavy-chain (VHH) of camelid antibodies, naturally lack the light chain structure, and
thus, the use of immunogenic peptide linker is not required. Their smaller size and greater stability make them ideal for con-
structing more complex CARs. Furthermore, nanobodies exhibit a high homology with the human immunoglobulins. Unlike
scFvs, nanobodies do not induce neutralizing antibodies. To date, this is the first investigation of the pre-clinical efficacy of
BCMA-CD19 nanobody-based CAR T cells in vitro and in vivo.

Methods: Alpacas were immunized with human BCMA or CD19 protein. Peripheral blood mononuclear cell (PBMC) mRNA
was isolated and processed into a VHH gene library, transformed into phage-competent bacteria to generate a bacterio-
phage library. This library was panned against BCMA or CD19 antigens to enrich for binding clones, identified by high-
throughput ELISA and cellular binding by flow cytometry. VHH candidates with binding greater than two-fold above back-
ground were sequenced. Using Biolayer Interferometry (BLI), association and dissociation rates were determined. Selected
nanobodies were used to create a novel construct, termed BCMA-CD19 nanobody compound CAR (ncCAR). Human T
cells were transduced with ncCAR and evaluated for cytotoxic efficacy through co-culture with BCMA or CD19-positive cell
line. ncCAR cell-mediated cytotoxicity was assessed via flow cytometry and cell viability assays. In vivo studies were con-
ducted using NSG (NOD scid gamma) mouse models engrafted with target cells, followed by infusion of ncCAR.

Results: Single nano-CARs (nCAR) and ncCAR demonstrated potent and selective cytotoxicity against BCMA or
CD19-positive cells in vitro. Co-culture assays revealed significant BCMA or CD19 positive cell lysis, indicating effective
dual-antigen targeting. In mouse models, both nCAR and ncCAR showed substantial cytotoxic activity, with depletion of
BCMA and CD19 positive cells and significant durable persistency.

Conclusion: nCAR and ncCAR represents a promising therapeutic strategy for patients with autoimmune diseases who
relapse after CAR therapy. The novel construct may provide improved efficacy and potential to re-dose a CAR relapsed
patient. Future clinical studies are needed to explore this possibility in treating autoimmune disorders.

2
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Disclosure: B. Choi: iCell Gene Therapeutics Inc., 3; V. DeStefano: iCell Gene Therapeutics, Inc., 3; M. Wada: iCell
Gene Therapeutics, Inc., 3; K. Pinz: iCell Gene Therapeutics Inc., 3; G. Deener: iCell Gene Therapeutics, Inc., 4;
N. Hagag: iCell Gene Therapeutics Inc., 3; A. Abdel-Razek: iCell Gene Therapeutics Inc., 3; Y. Ma: iCar Bio Therapeu-
tics Ltd, 3; J. Luo: iCar Bio Therapeutics Ltd, 3; Y. Ma: iCell Gene Therapeutics, Inc., 4.

Abstract Number: 0003

CLN-978, a CD19-directed T Cell Engager (TCE), Leads to Rapid and Deep B
Cell Depletion and Has Broad Potential for Development in Autoimmune
Diseases

M�aire F. Quigley1, Jennifer S. Michaelson1, Jeffrey Jones1, Farrukh T. Awan2, Geoffrey P. Shouse3, Yue Zhang1, Todd
Shearer1, Judy Inumerable1, Irina M. Shapiro1, Patrick A. Baeuerle1 and Stephen Wax1, 1Cullinan Therapeutics, Inc.,
Cambridge, 2UT Southwestern Medical Center, Dallas, 3City of Hope Comprehensive Cancer Center, Duarte

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD19-directed CAR T cell therapy has been reported to induce profound B cell depletion and deep
clinical responses, including drug-free remission, in patients with refractory autoimmune diseases, most notably systemic
lupus erythematosus (SLE), rheumatoid arthritis, and scleroderma. However, the approach poses significant logistical chal-
lenges and safety risks. TCEs offer an alternative approach to T cell redirecting therapy with similarly effective B cell depletion
but improved safety and off-the-shelf convenience. CLN-978 is a fusion protein comprised of tandemly arranged CD19- and
CD3-specific single-chain fragment variable domains (scFvs) and a single-domain albumin binder to prolong serum half-life.
CLN-978 has high affinity for CD19 (KD = 73.8 pM) and moderate affinity for CD3 (KD =7.18 nM), and shows an

Figure 1: Deep B Cell Depletion in Tissues Following Subcutaneous Administration of CLN-978 in Cynomolgus Monkeys
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approximately 10-fold lower potency for cytokine induction than for lysis of CD19+ target cells (Meetze et al 2023). CLN-978
is administered via subcutaneous (SC) injection. Additional preclinical, translational, and clinical studies were conducted to
further characterize the activity of CLN-978.

Methods: Peripheral blood mononuclear cells (PBMC) from healthy and SLE donors were cultured in the presence of CLN-
978 for 48 hours. Cynomolgus monkeys were administered 4 weekly SC doses of CLN-978. In a phase 1, first-in-human
study of CLN-978 (NCT05879744), three patients with B cell non-Hodgkin lymphoma (B-NHL) were treated with 30 μg
SC weekly of CLN-978.

Results: In vitro, CLN-978 induced relatively similar B cell killing, T cell activation and cytokine production in PBMCs from
healthy donors and SLE patients.

In cynomolgus monkeys treated with CLN-978, deep B cell depletion was observed in peripheral blood as well as in tissues
including bone marrow, spleen and lymphoid tissues (Figure 1). CLN-978 was well tolerated in monkeys following adminis-
tration of multiple weekly SC doses.

In a phase 1, first-in-human study of CLN-978, three patients with B-NHL received weekly SC injections of 30 μg CLN-978.
Within 96 hours following the first dose, peripheral B cells were depleted by 93% and 98% in the 2 patients with detectable
baseline levels of B cells (Figure 2). Two patients with bulky lymphoma experienced Grade 1 cytokine release syndrome
(CRS) following only the first administration of CLN-978. A complete metabolic (FDG-PET) response was observed in one
patient who did not develop CRS (Table 1).

A phase 1b study is planned with CLN-978 in SLE patients.

Figure 2: B Cell Depletion in Peripheral Blood of Patients with B-non-Hodgkin Lymphoma following Treatment with CLN-978 (30 μg SC weekly)

Table 1: Clinical Responses following Treatment of B-cell non-Hodgkin Lymphoma Patients with CLN-978 (30 μg SC weekly)

4
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Conclusion: CLN-978 is a highly potent, SC-administered, CD19-directed TCE with both preclinical and clinical data pro-
viding a strong rationale for broad development in autoimmune diseases which benefit from B cell depletion.

Disclosure: M. Quigley: CRISPR Therapeutics, 3, Cullinan Therapeutics, Inc., 3; J. Michaelson: Cullinan Therapeu-
tics, Inc., 3, 4, 10; J. Jones: Cullinan Therapeutics, 4, 10; F. Awan: Abbvie, 2, 5, Adaptive Biotechnologies, 2, ADCT
therapeutics, 2, Astrazeneca, 2, Beigene, 2, BMS, 2, Caribou Biosciences, 2, Dava Oncology, 2, Genmab, 2, Incyte,
2, Kite pharma, 2, Loxo Oncology, 2, Pharmacyclics, 5; G. Shouse: Beigene USA, 2, 6, Kite Pharma, 2, 6; Y. Zhang:
Cullinan Therapeutics, Inc., 3; T. Shearer: Cullinan Therapeutics, Inc., 3, SpringWorks Therapeutics, 3;
J. Inumerable: Cullinan Therapeutics, Inc., 3; I. Shapiro: Cullinan Therapeutics, Inc., 3; P. Baeuerle: Cullinan Thera-
peutics, Inc., 2, 8, 10; S. Wax: Cullinan Therapeutics, 3.

Abstract Number: 0004

Beyond Antibodies and CAR-T: Topologically Engineered, Superdimeric
Antibody NK Engagers and T Cell Engagers for B Cell Depletion
Demonstrating Cooperative Binding to Target and Effector Cells

Daniel Capon, Larisa Troitskaya, Marina Fomin, Brendon Frank, Ursula Edman, Benjamin Capon, Brian Law, Steven
Chapin, Gavin Lewis, Malcolm Gefter, Juha Punnonen and Nelson Chan, Hinge Bio, Inc., Burlingame, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The dramatic demonstration of CD19 CAR-T efficacy in systemic lupus erythematosus (SLE), idio-
pathic inflammatory myositis, and systemic sclerosis by Georg Schett and colleagues (F. Muller et al., N Engl J Med 2024
Feb 22;390(8):687-700) has opened the possibility that autoimmunity in such diseases may be reset through the depletion
of B cells leading to durable remissions. Given the challenges of deploying CAR-T at large scale and in a diverse patient pop-
ulation whose disease severity varies considerably, there is greatly renewed interest in next-generation NK and T cell enga-
gers to safely achieve deep depletion of autoantibody producing cells.

Methods: We describe a new approach called topological engineering (GEM-DIMERTM technology) allowing us to create
classes of superdimeric, tetrahedral antibodies demonstrating cooperative binding to target and effector cells. The first class
(Fig.1) is illustrated by a novel multivalent NK/monocyte engager (i.e., CD16a engager) comprising two anti-CD19
(huFMC63) and two anti-CD20 (rituximab) target binding domains, and two Fc effector binding domains incorporating the
S239D/I332E double mutation enhancing Fcγ receptor binding. A second class (Fig.2) is illustrated by novel multivalent T cell
engagers (i.e., CD3 engager) comprising four anti-CD19 or anti-FolRα target binding domains, one or two anti-CD3 effector
binding domains, and two silenced Fc domains. T cell engagers under evaluation include anti-CD19 target cell binding
domains derived from either tafasitamab or FMC63, the anti-CD19 targeting moiety in the CAR-T products YescartaTM

and KymriaTM.

Results: CD19/CD20 dual-targeting GEM-DIMER NK/monocyte engagers demonstrated enhanced binding to target and
effector cells, as well as increased induction of apoptosis, ADCC, and ADCP compared against the parent antibodies. We
observe a dramatic increase in binding to low affinity Fcγ receptors (e.g., FcγRIIIa CD16a/158V and CD16a/158F) of two
to three orders of magnitude. In contrast, binding to the high affinity Fcγ receptor (FcγRI CD64) was modestly increased,
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indicating a significant shift in Fcγ receptor binding specificity in favor of effectors such as NK cells and monocytes express-
ing such low affinity Fcγ receptors. Multivalent FolRα-targeting GEM-DIMER T cell engagers with four anti-FolRα domains
demonstrated enhanced binding to FolRα-expressing IGROV-1 target cells of up to one order of magnitude greater than a
FolRα-targeting 2+1 T cell engager with only two anti-FolRα domains, indicating increased specificity and presumed safety
for the disease target.

Conclusion: The ability of GEM-DIMER NK/monocyte engagers to potently and selectively engage low affinity FcγR-
expressing cells such as NK cells and monocytes, and the ability of GEM-DIMER T cell engagers to bind more selectively
to disease targets offers new opportunities beyond those possible with conventional antibodies and CAR-T. CD19/CD20
and CD19 targeting tetravalent GEM-DIMER NK/monocyte engagers and T cell engagers demonstrating cooperative bind-
ing to disease targets and effector cells are promising candidates for broad and deep depletion of B cells with reduced risk of
re-emergence of autoimmune-reactive variants.

Disclosure: D. Capon: None; L. Troitskaya: None; M. Fomin: None; B. Frank: Amgen, 11; U. Edman: None;
B. Capon: None; B. Law: None; S. Chapin: None; G. Lewis: None; M. Gefter: AbbVie/Abbott, 8, Eli Lilly, 8, Merck/
MSD, 8, Novo Nordisk, 8; J. Punnonen: Ascendis Pharma, 11, Gilead, 11, Merck/MSD, 11, Roche, 11; N. Chan: None.

Superdimeric tetravalent anti-CD19 x anti-CD20 NK/monocyte engager with dual S239D/I332E-enhanced Fc domains

Superdimeric tetravalent anti-CD19 T cell engagers with silenced Fc domains
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Abstract Number: 0005

Autoantibodies Identified in Myositis-Specific Autoantibody Negative
Juvenile Myositis Patients

FIONNUALA MCMORROW1, Lisa Rider2, Neil McHugh1 and Sarah Tansley1, 1University of Bath, Bath, United Kingdom,
2NIEHS, NIH, Garrett Park, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Myositis autoantibodies are important clinical biomarkers however, around 40% of patients
with juvenile myositis (JM) are classified as ‘autoantibody negative’ (1) and therefore cannot benefit from autoanti-
body associated prognostic information and a more personalised treatment approach. This study aims to address
the seronegative gap and help those currently classified as antibody negative by identifying unknown JM
autoantibodies.

Methods: 53 JM patients recruited to NIH myositis natural history studies previously classified as myositis-specific auto-
antibody negative by immunoprecipitation (IP)-Blot were analysed by radio-IP. Samples with clear unknown bands on
radio-IP were selected for autoantigen identification by liquid chromatography with tandem mass spectrometry
(LC-MS). MS results were confirmed using immunoblotting. HEp-2 IIF performed as per manufacturer’s instruction
(Werfen, 708100).

Results: 35/53 samples had unknown bands on IP. Two patients had unknown bands at 110 and 150 kDa, LC-MS identi-
fied this protein as adenosine deaminase acting on RNA-1 (ADAR1). 25 and 50 kDa unknown bands identified in one patient
were characterised as two interacting antigens GTP-binding nuclear protein Ran (RAN) and regulator of chromosome con-
densation 1 (RCC1). Unknown bands in three additional patients were identified as Nor90, Scl-70 and Hexokinase 1 (HK1)
by LC-MS, the anti-Scl-70 positive patient had JDM overlap with systemic sclerosis (SSc). Clinical features are described in
Table 1.

Results were confirmed by commercial line blot (Nor90, Scl-70) and western blot (ADAR1, RCC1, HK1). ANA patterns cor-
related with previously described pattern or antigen subcellular localisation.

Conclusion: We have identified autoantibodies targeting RNA editing enzyme ADAR1 and RCC1 for the first time in JM .
Anti-ADAR1 has previously been identified in two adults with DM and SLE (2), Anti-RCC1 had been identified in one adult
with SSc (3), and anti-HK1 has been implicated in primary biliary cholangitis. Both Scl-70 and Nor90 are SSc associated
autoantibodies detectable in routine practice but not included in myositis panels. Further testing of seronegative JM patients
can identify rare autoantibodies and those associated with overlapping connective tissue diseases. Understanding the prev-
alence and clinical associations of these autoantibodies will improve our understanding of JM as a disease and facilitate a
personalised treatment approach.

1. Tansley SL, Simou S, Shaddick G, Betteridge ZE, Almeida B, Gunawardena H, et al. Autoantibodies in juvenile-
onset myositis: Their diagnostic value and associated clinical phenotype in a large UK cohort. J Autoimmun.
2017;84:55-64.
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2. Muro Y, Ogawa-Momohara M, Takeichi T, Fukaya S, Yasuoka H, Kono M, et al. Clinical and serological features of derma-
tomyositis and systemic lupus erythematosus patients with autoantibodies to ADAR1. Journal of Dermatological Science.
2020;100(1):82-4.

3. Vulsteke J-B, Smith V, Bonroy C, Derua R, Blockmans D, De Haes P, et al. Identification of new telomere- and
telomerase-associated autoantigens in systemic sclerosis. Journal of Autoimmunity. 2023;135:102988.

Disclosure: F. MCMORROW: None; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio, 1, 12, no
financial support, Cure JM Foundation, 1, 5, Hope Pharmaceuticals, 5, Horizon Therapeuetics, 1, 12, no financial sup-
port, Pfizer, 1, 12, no financial support; N. McHugh: None; S. Tansley: Boehringer-Ingelheim, 1, 6.

Table 1: Clinical features of juvenile myositis patients with autoantibodies identified by IP-MS. Y, yes; N, no; ADAR1, adenosine deaminase acting
on RNA-1; RRC1, regulator of chromosome condensation 1; HK1, hexokinase 1; JDM, juvenile dermatomyositis; JPM, juvenile polymyositis; SSc,
systemic sclerosis; MSA, myositis specific autoantibody; GI, gastrointestinal; ILD, interstitial lung disease; IIF, indirect immunofluorescence.
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Abstract Number: 0006

NX-5948, a Clinical-Stage BTK Degrader, Achieves Deep Suppression of
BCR, TLR, and FcR Signaling in Immune Cells and Demonstrates Efficacy
in Preclinical Models of Arthritis and Other Inflammatory Diseases

Mark Noviski1, Jun Ma1, Nivetha Brathaban1, Aishwarya Kumar1, Dhwani Haria1, Jenny McKinnell1, Robert Cass1,
Frederick Cohen1, Davorka Messmer2, Gwenn Hansen1 and Ryan Rountree1, 1Nurix Therapeutics, San Francisco, CA,
2Nurix Therapeutics, San Diego, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Bruton’s tyrosine kinase (BTK) mediates signaling downstream of the B cell receptor (BCR), toll-like
receptors (TLRs), and Fc receptors (FcRs). This makes BTK an attractive therapeutic target in antibody-mediated autoim-
mune and inflammatory diseases, as targeting BTK can reduce both the generation of new antibodies and the inflammation
induced by existing antibodies. Although BTK inhibitors are currently under development for the treatment of autoimmune
and inflammatory diseases, recent studies have shown that BTK functions through a combination of both enzymatic activity
and kinase-independent scaffolding activity (Montoya, et al., Science, 2024; Li, et al., Mol. Cancer Ther, 2024), suggesting
that inhibition alone may not achieve complete pathway suppression.

Targeted protein degradation (TPD) utilizes small molecules to recruit an E3 ubiquitin ligase to a target protein and induce
its ubiquitylation and degradation. In contrast to inhibitors, TPD removes both the enzymatic and scaffolding functions of a
target protein. NX-5948 is an orally active degrader of BTK currently in Phase 1 clinical development for the treatment of B
cell malignancies (NCT05131022). We compared the ability of NX-5948 and BTK inhibitors to suppress BCR, TLR, and
FcR signaling in immune cells in vitro and assessed efficacy in multiple in vivo models of autoimmune and inflammatory
disease.

Methods: Human PBMCs or individual immune cell types were stimulated with BCR, TLR, and FcR agonists, and activation
was assessed by flow cytometry or ELISA. For in vivo studies, NX-5948 or BTK inhibitors were orally administered to mice
daily at dose levels ranging from 3 to 30 mg/kg. Multiple preclinical models were evaluated, including collagen-induced
arthritis (CIA), experimental autoimmune encephalomyelitis (EAE), passive cutaneous anaphylaxis (PCA), and antibody-
induced glomerulonephritis (AGN).

Results: NX-5948 promotes potent and rapid BTK degradation in primary human B cells, with DC50 = 0.034 nM at 4 hours.
It effectively suppresses BCR-, TLR-, and FcR-mediated activation in both B and myeloid cells with sub-nanomolar potency,
showing equal or greater suppression compared to BTK inhibitors. In naive mice, oral administration of NX-5948 led to sig-
nificant degradation of BTK in circulating and brain-resident immune cells. In comparison to BTK inhibitors, NX-5948 dis-
played similar or superior efficacy in the models tested. In the established CIA model at 30 mg/kg, 10/12 mice treated with
NX-5948 displayed complete resolution of paw swelling, compared to 2/12 mice treated with rilzabrutinib and 7/12 mice
treated with ibrutinib.

Conclusion: NX-5948 is a clinical stage BTK degrader that potently suppresses BCR, TLR, and FcR signaling in vitro and
demonstrates efficacy across multiple disease models. Regardless of model type, NX-5948 displayed comparable or better
efficacy than BTK inhibitors, supporting the hypothesis that BTK degradation confers a significant therapeutic benefit over
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BTK inhibition by removing both kinase and scaffolding functions. These preclinical results support initiation of clinical devel-
opment of NX-5948 in autoimmune and inflammatory disease settings.

Disclosure: M. Noviski: Nurix Therapeutics, 3, 10, 11; J. Ma: Nurix Therapeutics, 3, 5, 11; N. Brathaban: Nurix Ther-
apeutics, 3, 11; A. Kumar: Nurix Therapeutics, 3, 5, 11; D. Haria: Nurix Therapeutics, 3; J. McKinnell: Nurix Therapeu-
tics, 3, 11; R. Cass: Nurix Therapeutics, 3, 11; F. Cohen: Nurix Therapeutics, 3, 11; D. Messmer: Nurix Therapeutics,
3, 3, 3, 11, 11, 11; G. Hansen: Lexicon Pharmaceuticals, 11, Nurix Therapeutics, 3, 4, 10, 11; R. Rountree: Nurix Ther-
apeutics, Inc., 3, 8, 10, 11.

Abstract Number: 0007

Bromodomain 2 of BET Proteins Plays a Crucial Role in Follicular/
peripheral Helper T Cell and Plasma Cell Differentiation

Ryota Sato1, Mitsuhiro Akiyama2, Koichi Oshita3, Yuko Kawano3, Yuki Imura3, Piruzyan Mariam4, Manami Kikuchi3,
Mikako Murase3, Sachiko Mochiduki3, Naohiro Hashimoto3, Masayuki Watanabe3, Keiko Yoshimoto5, Tsutomu
Takeuchi6, Kenji Chiba7 and Yuko Kaneko5, 1Mitsubishi Tanabe Pharma Corporation, Brighton, MA, 2Keio University
School of Medicine, Palo Alto, CA, 3Mitsubishi Tanabe Pharma Corporation, Yokohama, Japan, 4Mitsubishi Tanabe
Pharma Corporation, Yokohama, Kanagawa, Japan, 5Keio University School of Medicine, Tokyo, Japan, 6Department of
Internal Medicine, Keio University, Tokyo, Tokyo, Japan, 7Mitsubishi Tanabe Pharma Corporation, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Proteins motifs bromodomain 1 (BD1) and BD2 within the BET family proteins regulate gene
expression of inflammatory cytokines and lymphocyte proliferation by binding to acetylated histones and transcription
factors. Recent reports on BD1/BD2 inhibitors suggest their potential as therapeutic drugs for the treatment of blood
cancer and inflammatory diseases. Although existing compounds with increased selectivity for BD2 showed better
safety profiles than BD1/BD2 dual inhibitors such as JQ-1, still little is known about the specific function of BD2 due
to incomplete selectivity for BD2 over BD1 with existing compounds. We generated a compound that shows the high-
est selectivity for BD2 compared to ones previously reported. We evaluated our novel BD2 inhibitor on lymphocyte
in vitro, and on in vivo mouse models aiming to understand specific contribution of BD2 in chronic inflammatory
diseases.

Methods: Human peripheral blood mononuclear cells (PBMCs) from healthy donors, patients with IgG4-related disease
(IgG4-RD), or rheumatoid arthritis (RA) diagnosed at Keio University Hospital were isolated to B cells or CD4 T cells. Effects
of our novel BD2 inhibitor (BD2i) on differentiation of plasma cells and Tfh/Tph cells were analyzed in vitro. Furthermore,
in vivo efficacies of BD2i were evaluated in nitrophenyl ovalbumin (NP-OVA) immunization-induced antibody production
model in C57BL/6 mice and Lupus-like nephritis model in NZB/WF1 mice.
< ![if !supportLineBreakNewLine] >

< ![endif] >

Results: Our BD2i demonstrated high selectivity for BET-BD2 and BET-BD1 in cell-free binding assays (IC50 = 1.4 nM for
BD2, IC50 > 10 μM for BD1). In human primary cell-based assay, the BD2i inhibited differentiation of plasma cells (IC50 =
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33 nM) and IL-21+ Tfh/Tph cells (IC50 = 5/11 nM, respectively) with comparable IC50 values as those of BD1/BD2 dual inhib-
itors. The BD2i inhibited in vitro differentiation of plasma cells and Tfh cells from patients with IgG4-RD and RA, as well as
those from healthy donors. Notably, the BD2i showed little impact on the proliferation of B cells and CD4 T cells while
BD1/BD2 dual inhibitors strongly suppressed cell proliferation. Moreover, the BD2i inhibited production of antigen-specific
antibodies in NP-OVA-immunized mice at oral doses of 1 mg/kg (q.d.) or higher, and significantly suppressed nephritis in
NZB/WF1 mice at oral doses of 3 mg/kg (q.d.) or higher, correlated to the reduction in the frequency of helper T cells and
plasma cells. No adverse findings were observed in NZB/WF1 mice following oral administration of BD2i at 30 mg/kg
(q.d.) for 18 weeks.

Conclusion: Our findings suggest that BD2 of BET family proteins plays a crucial role in the pathogenesis of chronic rheu-
matic diseases such as IgG4-RD, RA, and Lupus nephritis by specifically regulating pathogenic cell differentiation rather than
cell proliferation. Therefore, selective BD2 inhibitors that suppress differentiation of pathogenic effector lymphocytes, includ-
ing plasma cells and Tfh/Tph cells, would be attractive new therapeutics for the treatment of rheumatoid diseases.

Disclosure: R. Sato: Mitsubishi Tanabe Pharma Corporation, 3; M. Akiyama: None; K. Oshita: Mitsubishi Tanabe
Pharma Corporation, 3; Y. Kawano: Mitsubishi Tanabe Pharma Corporation, 3; Y. Imura: Mitsubishi Tanabe Pharma
Corporation, 3; P. Mariam: Mitsubishi Tanabe Pharma Corporation, 3;M. Kikuchi: Mitsubishi Tanabe Pharma Corpo-
ration, 3; M. Murase: Mitsubishi Tanabe Pharma Corporation, 3; S. Mochiduki: Mitsubishi Tanabe Pharma Corpora-
tion, 3; N. Hashimoto: Mitsubishi Tanabe Pharma Corporation, 3; M. Watanabe: Mitsubishi Tanabe Pharma
Corporation, 3; K. Yoshimoto: None; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly Japan, 2, 6, Gilead,
2, 6, Pfizer Japan, 6; K. Chiba: Mitsubishi Tanabe Pharma Corporation, 3; Y. Kaneko: Tanabe MItsubishi
Pharmaceutial, 5.

Abstract Number: 0008

Preclinical Development and Manufacturability of KYV-201, an
Investigational Allogeneic Anti-CD19 Chimeric Antigen Receptor T Cell for
the Treatment of Autoimmune Disease

Ashley Mahne1, Ryan Rodriguez2, Jessica Wang1, Daniel Anaya1, Joseph K. Cheng1, Brandon Kwong1, Jesus Banuelos3,
Peter Starokadomskyy3, Soo Park3, Candice Gibson4, Shouvonik Sengupta1, Simone Sandoval1, Jazmin Bravo3, Jeanne
Flandez1, Shairaz Shah1, Amanda Goodsell1, Nicole Khoshnoodi1, Jennifer Zeng1, Santiago Foos-Russ1, Mario Lorente1,
Jennifer Adrian1, Timothy Klasson1, Yong Zhang5, Jessica Seitzer6, Birgit Schultes5 and Tom Van Blarcom3, 1Kyverna
Therapeutics, Inc., Emeryville, CA, 2Kyverna Therapeutics, Inc., Emerville, CA, 3Kyverna Therapeutics, Inc., Emeryville,
4Kyverna Therapeutics, Inc., Emerybille, 5Intellia Therapeutics, Inc., Cambridge, MA, 6Intellia Therapeutics, Inc.,
Cambridge

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autologous anti-CD19 chimeric antigen receptor (CAR) T cells show early clinical evidence of safety
and efficacy for treating several autoimmune diseases (Müller F.N Engl J Med. 2024). Allogeneic CAR T cells bring the prom-
ise of an off-the-shelf therapy with the scalability to address the growing B-cell driven autoimmune disease population, no
need for patient apheresis, and reduced treatment wait times (Van Blarcom T. CAR TCR Summit. 2023). KYV-201 is an allo-
geneic anti-CD19 CAR T-cell therapy for B-cell driven autoimmune diseases. KYV-201 combines the same fully human anti-
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CD19 CAR construct as KYV-101 (a first-in-class autologous CAR T-cell therapy being investigated in patients with autoim-
mune disease) with a differentiated allogeneic platform developed by Intellia Therapeutics involving selected CRISPR/
Cas9-mediated gene edits. These edits intend to avoid graft versus host disease by removing the endogenous T-cell recep-
tor and provide immune evasion to prolong CAR T-cell persistence by removing key cell surface proteins involved in host
recognition of an allogeneic product. This study aims to generate clinical-scale drug product characterization and preclinical
data to support advancement of KYV-201 to first-in-human clinical studies.

Methods: CAR-mediated and target-dependent activity of KYV-201 against CD19+ target cell lines and primary B cells was
assessed with in vitro cytotoxicity, cytokine production, and proliferation assays, and an in vivo xenograft model. Immune
evasion editing functionality was assessed by in vitro assays modeling host T and NK cell-mediated rejection mechanisms.
Genotoxicity concerns of the product were assessed with off-target editing, chromosomal translocation, karyotyping, and
cytokine independent growth assays.

Results: High efficiency CAR transduction and on-target gene editing was achieved in clinical-scale lots of KYV-201 pro-
duced under good manufacturing practices. Preclinically, KYV-201 demonstrated CAR-mediated and CD19-dependent
cytotoxicity, cytokine production, and proliferation against human CD19+ NALM6 cells. In vivo, KYV-201 controlled CD19+

NALM6 xenograft growth in a dose-dependent manner, similar to unedited anti-CD19 CAR T cells not modified with
CRISPR/Cas9-mediated gene edits. In co-culture with allogeneic peripheral blood mononuclear cells from either healthy
donors or patients with systemic lupus erythematosus, KYV-201 eliminated B cells and proliferated in a CAR-dependent
manner (Figure) without evidence of rejection by alloreactive T and NK cells. Genotoxicity assays performed on clinical-scale
lots revealed minimal levels of off-target editing, translocations, or chromosomal abnormalities in KYV-201 and lack of trans-
formation by cytokine-independent growth assays.

Conclusion: The preclinical and drug product characterization data generated for KYV-201 demonstrate the functionality
and safety necessary to advance to first-in-human studies, bringing the promise of allogeneic anti-CD19 CAR T cells for
autoimmune diseases closer to fruition. A phase 1, open-label, multicenter study of the safety, tolerability, and clinical activity
of KYV-201 in refractory lupus nephritis is planned.
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KYV-201, triple-edited mock transduced T cells, and CAR T cells lacking the B2M gene in lieu of editing at HLA-A (β2M KO
CAR T cells) were co-cultured for 6 days with allogeneic total PBMCs from healthy donors (n=3) or patients with SLE (n=3) at
a CAR T cell:PBMC ratio of 1:30. A) KYV-201 eliminated primary B cells, and B) proliferated in a CAR-mediated manner,
without evidence of rejection by alloreactive NK cells and T cells in allogeneic co-culture assays. Mean ± SEM is shown,
n=9 CAR T:PBMC pairs per condition. Two-way ANOVA followed by Tukey’s multiple comparisons test was performed. *
= p < 0.05, ** = p < 0.01, *** = p < 0.001, **** = p < 0.0001. Abbreviations: β2M, beta-2-microglobulin; CAR, chimeric anti-
gen receptor; HD, healthy donor; KO, knockout; n/d, no data; PBMC, peripheral blood mononuclear cell; SLE, systemic
lupus erythematosus.

Disclosure: A. Mahne: Kyverna Therapeutics, Inc., 3; R. Rodriguez: Kyverna Therapeutics, Inc., 3; J. Wang: Kyverna
Therapeutics, Inc., 3; D. Anaya: Kyverna Therapeutics, Inc., 3; J. Cheng: Kyverna Therapeutics, Inc., 3; B. Kwong:
Kyverna Therapeutics, Inc., 3; J. Banuelos: Kyverna Therapeutics, Inc., 3; P. Starokadomskyy: Kyverna Therapeutics,
Inc., 3; S. Park: Kyverna Therapeutics, Inc., 3; C. Gibson: Kyverna Therapeutics, Inc., 3; S. Sengupta: Kyverna Thera-
peutics, Inc., 3; S. Sandoval: Kyverna Therapeutics, Inc., 3; J. Bravo: Kyverna Therapeutics, Inc., 3; J. Flandez:
Kyverna Therapeutics, Inc., 3; S. Shah: Kyverna Therapeutics, Inc., 3; A. Goodsell: Kyverna Therapeutics, Inc., 3;
N. Khoshnoodi: Kyverna Therapeutics, Inc., 3; J. Zeng: Kyverna Therapeutics, Inc., 3; S. Foos-Russ: Kyverna Thera-
peutics, Inc., 3; M. Lorente: Kyverna Therapeutics, Inc., 3; J. Adrian: Kyverna Therapeutics, Inc., 3; T. Klasson:
Kyverna Therapeutics, Inc., 3; Y. Zhang: Intellia Therapeutics, 3; J. Seitzer: Intellia Therapeutics, 3; B. Schultes: Intel-
lia Therapeutics, 3; T. Van Blarcom: Kyverna Therapeutics, Inc., 3.

Abstract Number: 0009

Comprehensive Autoantibody Profiling Highlights Clinical Relevance of
Autoantibodies to G Protein-coupled Receptors in Systemic Sclerosis:
Insights from a B-cell Depletion Clinical Trial

Kazuki Matsuda, Shinichi Sato and Ayumi Yoshizaki, The University of Tokyo, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) affects the skin and internal organs with a poor prognosis. While the exact
cause remains unclear, increasing evidence indicates that B cells play a significant role in the pathogenesis by producing
autoantibodies, secreting unique cytokines, and activating other immune cells. Rituximab (RTX), a chimeric monoclonal anti-
body that targets the B-cell specific antigen CD20, has shown efficacy in treating SSc. The DESIRES trial (NCT04274257)
demonstrated RTX’s superiority over placebo in reducing the modified Rodnan skin score (mRSS) 24 weeks post-
treatment, with a noted association between decreased serum immunoglobulin levels and RTX responsiveness. However,
this decrease could not be explained by changes in SSc-related autoantibodies like anti-topoisomerase I antibody (ATA),
anti-centromere antibody (ACA), or anti-RNA polymerase III antibody (ARA), prompting further investigation.

Methods: In the DESIRES trial, 56 SSc patients were evenly randomized to receive RTX or placebo. Serum samples col-
lected at the start and 24 weeks post-treatment were used for proteome-wide autoantibody screening (PWAS;
Figure 1A). PWAS was conducted using wet protein arrays that display 13,350 human antigens. After excluding unsuitable
samples, the study proceeded with 24 patients in the RTX group, 21 in the placebo group, and 45 sex and age-matched
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healthy controls (HCs; Figure 1B). Patients with mRSS improvement of 7 or higher and 6 or lower 24 weeks post-treatment
were classified as high responders (HRs) and low responders (LRs), respectively. Clinically relevant autoantibodies were
defined as those serum levels differentially elevated in SSc compared to HCs, higher in HRs than in LRs at baseline, and sig-
nificantly reduced pre- and post-RTX administration in HRs.

Results: Sum of autoantibody levels (SAL) was significantly higher in SSc patients compared to HCs (Figure 1C). RTX treat-
ment group was categorized into HRs (n = 11) and LRs (n = 13; Figure 1D). HRs showed greater initial SAL and significant
reductions post-treatment, unlike LRs (Figure 1E). No such trend was observed in SSc-related autoantibodies, including
ATA, ACA, and ARA (Figure 1F). We identified 58 clinically relevant autoantibodies (Figure 2A, B, C, and D), primarily target-
ing membrane proteins, including G protein-coupled receptors (Figure 2E), which provided near-perfect differentiation
between HRs and LRs (Figure 2F). Weighted correlation network analysis identified clustering of most clinically relevant

Figure 1
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Figure 2
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Figure 3
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autoantibodies with ATA in the "turquoise" module, correlating with clinical traits of SSc, including mRSS and patient-
reported quality of life (Figure 3).

Conclusion: This study applied PWAS to serum samples collected in the DESIRES trial, revealing a significant elevation of
autoantibody levels in SSc compared to HCs. We identified 58 clinically relevant autoantibodies responsive to RTX therapy.
These findings underscore the potential of comprehensive autoantibody profiling in enhancing diagnostic and therapeutic
strategies for SSc, and in deciphering the pathogenesis of SSc.

Disclosure: K. Matsuda: None; S. Sato: None; A. Yoshizaki: Japan Cosmetic Association, 5, Japan Federation of
Medium and Small Enterprise Organizations, 5.

Abstract Number: 0010

Precision Editing of Cyclophilin a to Engineer Cyclosporine- and
Voclosporin- Resistant Human CAR-T Cells

Holly Wobma1, Francesca Alvarez-Calderon2, Jiayi Dong2, Alexandre Albanese2, Kayleigh Omdahl2, Rene Bermea3,
Gillian Selig4, Marlana Winschel2, Elisa Rojas Palato2, Katherine Michaelis1, Xianliang Rui2, Bruce Blazar5, Susan
Prockop2, Victor Tkachev3, Ulrike Gerdemann2 and Leslie Kean2, 1Division of Immunology, Boston Children’s Hospital,
Boston, MA, 2Division of Hematology-Oncology, Boston Children’s Hospital, Boston, MA, 3Center for Transplantation
Sciences, Massachusetts General Hospital, Boston, MA, 4Harvard College, Boston, MA, 5Division of Pediatric Blood and
Marrow Transplantation & Cellular Therapy, University of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: With exponential demand for chimeric antigen receptor (CAR) therapies for autoimmune disease,
allogeneic options will be essential. Advantages include use of healthy donor cells, ready availability, reduced cost, and the
ability to continue to treat patients with immunosuppressive therapies through infusion, if compatible with CAR-T function.
However, several limitations will need to be overcome. Amongst these are that off-the-shelf CAR-T cells will need strategies
to help evade recipient-mediated rejection, as well as strategies to enable their survival and in vivo expansion in patients
receiving immunomodulating therapies. One strategy to address both issues would be to create CAR-T cells resistant to
established immunosuppressive therapies. The calcineurin inhibitors (CNIs) cyclosporine (CsA) and voclosporin (VCS) are
two such drugs. Both CsA and VCS only interact with calcineurin when associated with a partner protein, called cyclophilin
A (CypA). Here we created CAR-T cells resistant to both CsA and VCS with a single CRISPR-based gene edit of the cyclo-
philin A gene (PPIA) to create a CypA protein that disrupts the ability of these drugs to inhibit calcineurin.

Methods:We engineered CsA/VCS resistance by CRISPR-Cas9 editing of PPIA. As CypA is a highly expressed protein with
many homeostatic functions in T cells, we focused on targeted disruption of the terminal exon of PPIA to avoid non-sense
mediated decay and resultant complete knockout. This resulted in a protein that has high structural homology to wild-type
CypA in its catalytic site, but diverges at the C-terminus where important residues are located for interaction with calcineurin
A (edited protein denoted as PPIAΔC).

Results: We verified that the C-terminal editing strategy resulted in a highly reproducible indel profile that was stable over
4 weeks in culture, and that PPIAΔC T cells retained CypA expression (Figure 1). To demonstrate drug resistance, we
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Figure 1. PPIAΔC T cells have preserved CypA protein expression, but this protein is predicted to have impaired formation of the drug-
CypA-calcineurin A complex. CRISPR-Cas9 editing at a specific locus in exon 5 leads to a high (�90%) frameshift rate that is stable over weeks
in culture (left) corresponding to preserved protein expression (middle; Western blot shown for samples Day 10 after CRISPR editing). The pre-
dicted protein structure (right) is based on Alpha Fold Colaboratory, where the dominant version of the edited protein (yellow) is overlayed on the
wild type protein (purple). Catalytic residues for CypA function are highlighted in pink, with strong overlap between edited and wild type proteins.
An important residue for CsA/VCS-CypA-calcineurin A binding (R148) is shown in green (see arrow), and there is loss of structural homology for
the edited protein at this site.

Figure 2. PPIAΔC CAR-T cells divide better in the presence of CsA and VCS. MOCK edited or PPIAΔC CD19-CAR-T cells were co-cultured with
the CD19+ NALM6 cell line at a 1:0.1 ratio. Division of CAR-T cells was assessed based on Cell Trace Violet dilution on Day 3 of co-culture, nor-
malizing data to the drug-free control. 2-way ANOVA with multiple comparisons used for statistical analysis. **** p<0.0001
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introduced the PPIAΔC edit or a MOCK edit into CD19-CAR-T cells. As expected, when co-cultured with the CD19+ NALM6
cell line, proliferation of MOCK-edited CAR-T cells was readily suppressed by CsA and VCS in a dose dependent manner.
Importantly, PPIAΔC edited CAR-T cells were resistant to CsA and VCS mediated suppression (Figure 2). For example, at
a CsA dose of 50 ng/mL, there was 44.8 ± 7.9 % suppression of division of CD4+ MOCK edited CAR-T cells vs. 2.5
± 1.9 % suppression of PPIAΔC cells (p < 0.0001). PPIAΔC CAR-T cells also significantly preserved CAR-mediated proin-
flammatory cytokine production in the presence of CsA relative to MOCK-edited cells, further substantiating their functional
integrity despite drug exposure (Figure 3).

Conclusion: We edited PPIA to produce CAR-T cells resistant to CsA and VCS. This genetic modification may enable allo-
geneic CAR-T cells to be compatible with CNIs, a benefit for patients such as those with lupus nephritis being treated with
CNIs, and as part of a strategy to help evade allogeneic CAR-T cell rejection. Engineering allogeneic products to function
in the setting of different background immunomodulating therapies has the potential to expand the clinical scenarios in which
CAR-T cells can be used in patients with autoimmune disease.

Disclosure: H. Wobma: None; F. Alvarez-Calderon: None; J. Dong: None; A. Albanese: None; K. Omdahl: None;
R. Bermea: None; G. Selig: None; M. Winschel: None; E. Rojas Palato: None; K. Michaelis: None; X. Rui: None;
B. Blazar: Bluerock therapeutics, 2, 8, GentiBio, 1, Incyte, 1, 1, 1, Mozart therapeutics, 1; S. Prockop: AlloVir, 12, Sup-
port for the conduct of clinical trials through Boston Childrens Hospital, Atara Biotherapeutics, 12, I have IP related to
the use of 3rd party Viral specific T cells but all of my rights are assigned to memorial sloan kettering cancer center, Cel-
lEvolve, 2, CIRM, 12, DSMB member, Jasper Therapeutics, 12, Support for the conduct of sponsored trials through
Boston Children’s Hospital, New York Cord Blood Bank, 12, DSMB Member, Pierre Fabre, 6, Stanford University,
12, Trial Specific DSMB member, VOR Biotherapy, 2; V. Tkachev: None; U. Gerdemann: Allovir, 9; L. Kean: None.

Figure 3. PPIAΔC CAR-T cells produce cytokines better in the presence of CsA. MOCK edited or PPIAΔC CD19-CAR-T cells were co-cultured
with the CD19+ NALM6 line for 4 hours in the presence of protein transport inhibitor, with or without CsA (100 ng/mL), and then stained for intra-
cellular cytokine production. ANOVA with multiple comparisons used for statistical analysis. Pairwise comparisons shown only for the “+ CsA"
groups for clarity. **** p<0.0001
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Abstract Number: 0011

Preclinical Manufacturability and Activity of KYV-102 from Patients with
Systemic Lupus Erythematosus Using Ingenui-T: A Rapid, Autologous
Chimeric Antigen Receptor T-Cell Manufacturing Solution Utilizing
Whole Blood

Brandon Kwong1, Daniel Anaya1, Soo Park2, Sunetra Biswas2, Jeevitha Jeevan2, Jesus Banuelos2, Madison Strobach2,
Nicole Khoshnoodi1, Timothy Klasson1, Santiago Foos-Russ1, Jennifer Zeng1, Candice Gibson3, Jazmin Bravo2, Simone
Sandoval1, Shouvonik Sengupta1, Shairaz Shah1, Tom Van Blarcom2 and Karen Walker2, 1Kyverna Therapeutics, Inc.,
Emeryville, CA, 2Kyverna Therapeutics, Inc., Emeryville, 3Kyverna Therapeutics, Inc., Emerybille

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Apheresis in conventional chimeric antigen receptor (CAR) T-cell therapy can be burdensome,
and conventional manufacturing cultures apheresis-derived cells for 7-14 days, leading to a more differentiated T-cell
memory phenotype and reduced functionality (Ghassemi, S. Nat Biomed Eng. 2022). The cost to manufacture and
treat with CAR T-cell therapy is high and can be a potential barrier for the autoimmune patient population. Ingenui-T
mitigates these challenges by utilizing whole blood (WB) and a streamlined < 3-day culture, minimizing ex vivo memory
differentiation and enhancing therapeutic potential. Ingenui-T aims to improve patient experience, eliminate apheresis-
related limitations, and lower the dose required for therapeutic benefit in autoimmune disease, leading to overall cost
reduction. This study explored Ingenui-T manufacturing feasibility for patients with systemic lupus erythemato-
sus (SLE).

Methods:WB samples were collected from patients with SLE (n=2) and healthy donors (HDs; n=4). KYV-102 was manufac-
tured using the Ingenui-T platform (Fig. 1). T cells were isolated from WB, activated, and < 24 hours post-seeding trans-
duced with lentivirus encoding the same CAR construct used in KYV-101, a first-in-class, fully human autologous anti-
CD19 CAR T-cell therapy (Brudno, J. Nat Med. 2020). CAR expression and memory T-cell phenotypes of the final drug
product (DP) were assessed. In vitro co-culture assays examined CD19-dependent cytolysis and cytokine release. In vivo
function was assessed with a CD19+ tumor xenograft mouse model.

Results: KYV-102 was successfully manufactured using WB from patients with SLE and HDs. Flow cytometry of SLE- and
HD-derived DPs showed high yields (mean: 114.7 and 79.9×106 cells/100 mL WB, respectively), similar T-cell purity levels
(mean: 92.9% and 92.9%, respectively), and comparable percentages of CAR+ expressing T cells (mean: 40.0% and
31.4%, respectively) (Fig. 2A-2D). Naive and stem-like memory T-cell subsets were present in the final DPs, indicative of less
differentiated T cells. SLE-derived KYV-102 demonstrated CD19-specific and effector cell dose-dependent cytolysis when
co-cultured with CD19+ NALM6 cells, and negligible response when co-cultured with CD19− CEM/C1 cells, similar to HD-
derived KYV-102 (Fig. 3A). Cytokine analysis showed target-mediated effector cell dose-dependent IFNγ secretion upon
co-culture with CD19+ NALM6 cells, but SLE-derived KYV-102 secreted lower levels of IFNγ compared with HD-derived
KYV-102 (Fig. 3B). Additional studies examining in vivo functionality from HD-derived KYV-102 demonstrated potent
CD19+ target cell depletion at low doses.

Conclusion:With Ingenui-T, KYV-102 was successfully manufactured using WB from patients with SLE and HDs, with sim-
ilar product characteristics. Undifferentiated memory T-cell subsets were maintained. SLE-derived KYV-102 showed
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CD19-specific cytolysis comparable to HD-derived KYV-102, with decreased IFNγ secretion, suggestive of potential added
clinical benefit for patients with autoimmune disease. These preliminary findings support continued exploration of Ingenui-T
as an innovative CAR T-cell therapy manufacturing approach in autoimmune diseases.

Overview of the Ingenui-T process for CAR T-cell manufacturing. Ingenui-T begins with the collection of whole blood from
the patient. T cells are simultaneously enriched and activated directly from non-cryopreserved whole blood, then seeded
in optimized culture media. The T cells undergo lentiviral transduction with a vector encoding the identical anti-CD19 CAR
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used in KYV-101 (Kyverna Therapeutics). After transduction, the cells are harvested, debeaded, formulated into final product
containers. Abbreviations: CAR, chimeric antigen receptor.

A) Flow cytometry analyses of SLE- and HD-derived Ingenui-T product (KYV-102) for T-cell purity and anti-CD19 CAR
expression. B) Drug product (total T-cell) yield per 100 mL of starting WB. C) T-cell purity (% of CD5+ in total live cells). D)
percentage of CAR+ cells within T cells. Data shown represent n=2 patients with SLE, and n=4 HDs. Abbreviations: CAR,
chimeric antigen receptor; HD, healthy donor; SLE, systemic lupus erythematosus; WB, whole blood.

A) In vitro cytolysis assays measuring CAR-mediated activity of SLE-derived KYV-102 compared to HD-derived KVY-102.
CD19+ NALM6 (left) and CD19– CEM/C1 (right) cell cytolysis co-cultures with KYV-102 CAR T cells at indicated E:T ratios.
B) IFNγ secretion per CAR T cell of SLE- or HD-derived KYV-102 upon co-culture with CD19+ NALM6 cells. Data shown are
mean ± SD from 3 technical replicates of n=1 patient with SLE or HD. Abbreviations: CAR, chimeric antigen receptor; E:T,
effector:target; HD, healthy donor; IFNγ, interferon gamma; SLE, systemic lupus erythematosus.

Disclosure: B. Kwong: Kyverna Therapeutics, Inc., 3;D. Anaya: Kyverna Therapeutics, Inc., 3; S. Park: Kyverna Ther-
apeutics, Inc., 3; S. Biswas: Kyverna Therapeutics, Inc., 3; J. Jeevan: Kyverna Therapeutics, Inc., 3; J. Banuelos:
Kyverna Therapeutics, Inc., 3; M. Strobach: Kyverna Therapeutics, Inc., 3; N. Khoshnoodi: Kyverna Therapeutics,
Inc., 3; T. Klasson: Kyverna Therapeutics, Inc., 3; S. Foos-Russ: Kyverna Therapeutics, Inc., 3; J. Zeng: Kyverna Ther-
apeutics, Inc., 3; C. Gibson: Kyverna Therapeutics, Inc., 3; J. Bravo: Kyverna Therapeutics, Inc., 3; S. Sandoval:
Kyverna Therapeutics, Inc., 3; S. Sengupta: Kyverna Therapeutics, Inc., 3; S. Shah: Kyverna Therapeutics, Inc., 3;
T. Van Blarcom: Kyverna Therapeutics, Inc., 3; K. Walker: Kyverna Therapeutics, Inc., 3.

Abstract Number: 0012

Dichotomous Expression of CXCR3 and CCR9 and Relationship to
Intestinal Permeability in B Cells in Rheumatoid Arthritis

Ken Yasaka, Ruoqiao Wang, Nida Pellett, Daria Krenitsky, Juilee Thakar and Jennifer Anolik, University of Rochester
Medical Center, Rochester, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: The gut is a key mucosal tissue that can impact the immune system and contribute to systemic
inflammation in the setting of increased intestinal permeability. The levels of serum zonulin, a surrogate marker of intestinal
permeability, have been reported to be increased in patients with rheumatoid arthritis (RA) and pre-onset RA. In a model
mice of RA increased zonulin was associated with immune cell migration from the gut to the synovium. We postulated that
gut permeability may be a driver of pathogenic B cells involved in the pathogenesis of human RA.

Methods: Zonulin levels were measured by ELISA in sera from 17 healthy donors (HD) and 21 patients with RA. Paired
PBMCs were analyzed by flow cytometry. Naïve B cells (IgD+ and CD27-) were classified into resting (rNAV, CD11c- and
CD21+) and activated (acNAV, CD11c+ and CD21-). Among IgD- antigen-experienced B cells, autoimmunity/age-
associated B cells (ABC) were defined as CD27-, CD11c+ and CD21-. Antibody-secreting cells (ASC) were defined as

The boxplot comparing serum zonulin levels between HD and RA. The Mann-Whitney U test was done.

The scatter plots showing the correlation between zonulin and the frequencies of CCR9+ ASC (A) and CCR9+ IgA+ (B) in RA. Spearman’s corre-
lation test was done.
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CD27++ and CD38++. Chemokine receptor expression was examined as a read-out of cell migration potential, CCR9 for
gut-homing and CXCR3 for migration to inflammatory tissues. We also looked at the expression of those chemokine recep-
tors in single cell analysis data from the Accelerating Medicines Partnership Program: Rheumatoid Arthritis and Systemic
Lupus Erythematosus (AMP RA/SLE) Network.

Results: Our RA cohort was characterized by long-standing seropositive disease (70% duration > 5 years; 82 % positive for
anti-CCP antibodies). RA had significantly higher levels of serum zonulin than HD, and this was inversely correlated with
CCR9+ and CCR9+ IgA+ ASC. ABC and acNAV were significantly more abundant in RA than HD (ABC, 0.9% vs 0.35%,
p < 0.05; acNAV, 0.78% vs 0.56%, p < 0.05), but their frequencies were not correlated with zonulin.

CXCR3 and CCR9 were exclusively expressed on IgD- subsets (CXCR3% on IgD- 15% vs rNAV 0.78%, CCR9% 7.0% vs
0.69%). Notably, CXCR3 and CCR9 expression was mutually exclusive, and their frequencies were inversely correlated in
RA (p = 0.066, Spearman’s correlation test). Compared to CCR9+ B cells, both T-bet+ and IgG+ B cells were significantly
enriched in CXCR3+ B cells, while IgA+ B cells were more enriched in CCR9+ B cells. Despite the low frequencies
(0.73%), CCR9+ CXCR3+ B cells primarily comprise IgA+ CD11c+ T-bet+ B cells. When synovial B cells from AMP RA/SLE
Network were analyzed, CCR9 expression was notably absent in most of the B cell subsets, but CXCR3 expression was
enriched in ABCs. 0.05
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Conclusion: Our study implicates increased gut permeability and ABC expansion in long-standing RA. Dichotomous phe-
notypes of CXCR3+ and CCR9+ in antigen-experienced B cells may reflect different developmental pathways and migration
propensity. Given there is little evidence on the role of IgA+ B cells in RA, the ongoing studies are underway to assess the
functional difference between IgG+ and IgA+ B cells in the synovium. We will also examine clonal relationships between B
cell populations in the blood and synovium to capture the dynamics of their migration.

A. A representative scatter plot of IgD- B cells from RA showing exclusive expression of CXCR3 and CCR9. B. The boxplot
figures showing the frequencies of each subset delineated in IgD- B cells in RA and HD. C. The boxplot figures showing the
positivity of T-bet, IgG and IgA in CXCR3+ and CCR9+ IgD- B cells. The Mann-Whitney U test was done.

Disclosure: K. Yasaka: None; R. Wang: None; N. Pellett: None; D. Krenitsky: None; J. Thakar: None;
J. Anolik: None.

Abstract Number: 0013

Preclinical Polypharmacology of S-1117, a Novel Engineered Fc-fused IgG
Degrading Enzyme, for Chronic Treatment of Autoantibody-mediated
Diseases

Julia Manasson1, Liliana Sanmarco2, Alex Pellerin2, Jordan Anderson2, Nathan Rollins2, Tobias Green2, Agustin
Plasencia2, Andita Newton2, Ryan Peckner2, Yi Xing2, Heather Vital3, Nathan Higginson-Scott2, John Sundy4, Kevin
L. Otipoby2 and Ivan Mascanfroni2, 1Seismic Therapeutic, New York, NY, 2Seismic Therapeutic, Watertown, MA, 3Seismic
Therapeutic, Lexington, MA, 4Seismic Therapeutic, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Pathogenic autoantibodies are key effectors of inflammation, promoting immune cell responses
that cause tissue damage in autoantibody-mediated diseases such as idiopathic inflammatory myopathies, lupus nephritis,
Sjogren’s syndrome, antiphospholipid syndrome, and ANCA-associated vasculitis. Antibody degradation using an IgG pro-
tease represents a new therapeutic opportunity.

S-1117 is a novel pan-IgG protease fused to an effector function silent human IgG1 Fc domain and engineered for chronic
subcutaneous administration using a proprietary machine learning enabled platform to reduce immunogenicity and augment
manufacturability while maintaining potency. S-1117 cleaves and reduces soluble IgG, disrupts IgG effector function,
degrades IgG immune complexes (IC), and cleaves the membrane-bound IgG+ B cell receptor (BCR) on memory B cells.
These features allow S-1117 to simultaneously address multiple mechanisms of autoimmunity.

Methods: Plasma IgG, IgG+ BCR, IC cleavage, and antibody mediated effector function assays were performed in vitro.
S-1117 function was tested pre-clinically in rabbits, cynomolgus monkeys, and mice in vivo.

Results: S-1117 potently cleaves all IgG subclasses in plasma from healthy individuals. It directly eliminates IgG effector
function, including antibody-dependent and complement-dependent cytotoxicity, and IC-mediated immune cell activation
in vitro. Moreover, it cleaves the IgG+ BCR on memory B cells in humans in vitro and rabbits in vivo.
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In vivo, a single dose of S-1117 induces rapid (< 24 hours), deep ( >90%), and sustained (10 or more days) reduction of
endogenous IgG in rabbits and of human IgG administered in cynomolgus monkeys. Chronic administration of S-1117 in
mice is well tolerated and demonstrates maintenance of drug exposure and activity. Human pharmacokinetic (PK) / pharma-
codynamic (PD) quantitative systems pharmacology modeling predicts that infrequent chronic low doses of S-1117 can
achieve a range of IgG reductions up to 90% or greater, titrated to the clinical needs of each patient.

Conclusion: S-1117 is a novel engineered pan-IgG protease that demonstrates rapid, deep, and sustained reduction of IgG
levels and IgG effector function, as well as cleavage of the IgG+ BCR on memory B cells. Advantages of enzymatic degrada-
tion, sustained PK, and titratable PD are expected to enable a convenient patient-tailored treatment regimen. Since S-1117
addresses multiple pathogenic mechanisms as a single drug, it has the potential to provide superior clinical outcomes in
autoantibody-mediated diseases with complex pathology.

Disclosure: J. Manasson: Seismic Therapeutic, 3, 11; L. Sanmarco: Seismic Therapeutic, 3, 11; A. Pellerin: Biogen,
12, Immediate family member has stock., Seismic Therapeutic, 3, 11; J. Anderson: Seismic Therapeutic, 3, 11;
N. Rollins: Seismic Therapeutic, 3, 11; T. Green: Seismic Therapeutic, 3, 11; A. Plasencia: Seismic Therapeutic,
3, 11; A. Newton: Seismic Therapeutic, 3, 11; R. Peckner: Seismic Therapeutic, 3, 11; Y. Xing: Seismic Therapeutic,
3, 11; H. Vital: Relay Therapeutics, 11, Seismic Therapeutic, 3, 11; N. Higginson-Scott: Seismic Therapeutic, 3, 11;
J. Sundy: Gilead Sciences, 11, Imhotex, 2, Neutrolis, Inc., 4, 11, Rome Therapeutics, 2, 11, Sanofi S.A., 4, Seismic
Therapeutic, 3, 11, Tome Biosciences, 2, Upstream Bio, 2, 11; K. Otipoby: Eurofins Scientific, 12, Member of the Sci-
entific Advisory Board, LogicBio Therapeutics, 2, Lucy Therapeutics, 2, Seismic Therapeutic, 3, 11; I. Mascanfroni:
Seismic Therapeutic, 3, 11.

Abstract Number: 0014

Phenotypic Validation of Humanized IgA1 and CD89 Transgenic Mice as a
Model for IgA Nephropathy-Like Autoimmune Disease

Kaiyuan Zi and Juan Liang, GemPharmatech, San Diego

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The etiology of IgA nephropathy (IgAN) remains only partly understood, but the presence of IgA
antibodies together with the myeloid IgA-receptor FcαRI/CD89 complexes in the circulation of patients is considered a
specific pathogenic factor for mesangial deposition. The absence of CD89 ortholog in rodents, coupled with the different
IgA systems in humans and mice, hinders further exploration of IgAN pathogenesis. To better understand these effects,
we developed a transgenic mouse model expressing human IgA1 and CD89, in which CD89 was expressed under the
control of an endorgenous murine CD14 promotor on blood and tissue monocytes/macrophages. This model offers
insights into the pathogenesis of IgAN and provides a relevant preclinical mouse model to evaluate CD89 and
IgA1-targeted therapies.

Methods: This study describes the phenotypic validation process of the transgenic mouse model expressing both human
IgA1 and human CD89. Using gene editing technology in C57BL/6J background mice, we generated B6-hIGHA1 mice
expressing human IgA1 and B6-Cd14-hCD89 mice expressing human CD89 under the CD14 gene promoter.
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B6-Cd14-hCD89/hIGHA1 mice were generated by crossing these two strains. Serum and urine were collected from female
mice, and the levels of protein to creatinine ratio (UPCR) in urine and human IgA in serum was measured. Pathological anal-
yses of renal tissues from 27-week-old B6-Cd14-hCD89/hIGHA1 female mice were performed using H&E staining. Human
IgA complex deposition in renal tissue was detected by Immunofluorescence staining using an anti-human-IgA antibody in
12-, 21-, 27-week-old female mice.

Results: Human CD89 and IgA1 expression in B6-Cd14-hCD89/hIGHA1 mice led to consistent leakage of low urine total
protein (UPCR) from 7 weeks of age compared with wild-type mice. The expression of human IgA in the serum of female
mice can be detected, which continued to increase gradually over time. At 12 weeks of age, B6-Cd14-hCD89/hIGHA1
female mice exhibited human IgA glomerular deposits, a hallmark of IgAN. With the increase in age, more intense human
IgA deposition was detected at 21-week-old and 27-week-old. Histopathological analysis of the kidneys in 27-week-old
female mice revealed various renal lesions, including fibrous tissue hyperplasia, thickening of the basement membrane
of the renal corpuscle, renal tubular atrophy, and inflammatory cell infiltration.

Conclusion: These results showed that the presence of both human IgA1 and CD89 promoted the increase of serum IgA
levels, mesangial IgA1 deposition, proteinuria, and altered renal function in mice. B6-Cd14-hCD89/hIGHA1 mice exhibited
an IgAN-like phenotype. This novel model can contribute significantly to unraveling the mechanisms underlying IgAN and
provide a clinically relevant mouse model to evaluate novel therapeutics against IgAN.

Disclosure: K. Zi: None; J. Liang: None.

Abstract Number: 0015

Profiling of B and T Cells in Kidney Biopsies from ANCA-associated
Vasculitis Patients with Glomerulonephritis at Single-Cell Resolution

Ana Merino Vico1, Yosta Vegting1, Aldo Jongejan1, Jan Piet van Hamburg1, Perry moerland1, Sander Tas2 and Marc
Hilhorst1, 1Amsterdam UMC, Amsterdam, Netherlands, 2Amsterdam UMC, locatie AMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a small-vessel autoim-
mune vasculitis, associated with severe lung and kidney impairment. B cells are crucial in AAV pathogenesis, further demon-
strated by the beneficial clinical effects of rituximab (anti-CD20 B cell targeted) therapy. However, B lineage cell studies in
AAV mostly rely on the peripheral blood, emphasizing the need to characterize these populations and their T cell counter-
parts in other compartments of the immune system and in the target tissues to understand their role in the pathogenesis.

We aim to profile immune cells at single-cell resolution inkidney biopsies from AAV patients with active disease and a
nephrectomy control, studying the resulting clusters of B and T lineage cells.

Methods:Core-needle kidney biopsies were obtained from 4 patients with AAV glomerulonephritis and a nephrectomy con-
trol. Live CD45+ immune cells from the kidney were sorted and processed for single-cell data generation and analysis. Anno-
tation was based on the mature immune kidney cell atlas.
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Results: We identified 24 clusters from which we focused on the main players of adaptive immunity: B and T lineage cells.
Two B cell enriched clusters (based on CD19/CD20 expression; 5.07% of total) and one plasmablast/plasma cell cluster
(based on CD38/CD138 expression; 0.45% of total) were re-clustered for further analysis. We obtained 4 subpopulations
at low resolution, annotated as memory B cells (MS4A1, CD19, CD27, PAX5), naïve B cells (MS4A1, CD19, IGHD),
plasmablast-like (MS4A1, CD19, CD27, TNFRSF13C, XBP1), and plasma cells (CD38, SDC1, IRF4, XBP1, PRDM1). The
relative mean frequencies of the B lineage populations were 51.20% memory, 38.72% naïve, 5.24% plasmablasts, and
4.85% plasma cells. With higher resolution, 3 different subtypes of memory B cells were observed, in addition to 3 naïve/ger-
minal center-like B cells, and the 2 previously well-defined plasmablast and plasma cell clusters. We identified 11 T cell
enriched clusters (based on CD3 expression; 61.35% of total) and three NK/NKT cell clusters (based on CD16 expression;
14.24% of total), which were further re-clustered. Low resolution clustering resulted in 4 CD4 T cell clusters, 4 CD8 T cell
clusters and 2 NK/NKT cell clusters, with a relative mean frequency of 34.06%, 50.19% and 15.75%, respectively. An
increased resolution revealed 8 CD4 subpopulations, including one Treg cluster (based on FOXP3 and CTLA4 expression)
and one T helper-like cluster (based on PDCD1 and CD40LG expression); 8 CD8 subpopulations, including one TEMRA-like
subset (based on CD45RA, GZMH, GNLY, PRF1 expression); and 3 NK subclusters.

Conclusion: Our preliminary data profiles, for the first time, B and T cell populations in kidney biopsies from AAV patients
with glomerulonephritis at single-cell resolution. Comprehensive examination of these clusters may reveal (pathogenic) sub-
sets potentially specific for AAV or ANCA subtype that may contribute to kidney involvement. Subsequent gene set enrich-
ment analysis may identify differential gene expression patterns and intracellular signalling pathways involved, offering
potential targets for more directed therapies.

Disclosure: A. Merino Vico: None; Y. Vegting: None; A. Jongejan: None; J. van Hamburg: None; P. moerland:
None; S. Tas: None; M. Hilhorst: None.

Abstract Number: 0016

Establishment of a Human 3D In-Vitro Lymphoid Model to Evaluate
Germinal Center Biology

Lichchavi Rajasinghe1, Govinda Rocky Thomas,2, Jee Ho Lee1, Gary Sims1 and Tatiana Ort1, 1Immunology Biosciences,
Research and Early Development, Respiratory and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca,
Gaithersburg, MD, 2AstraZeneca Pharmaceuticals, Gaithersburg, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Germinal centers (GC) are specialized lymphoid structures found within the B cell follicles of sec-
ondary lymphoid tissue formed following infection or immunization. They are vital for adaptive immune responses; a stromal
cell network within GC governs antigen delivery and cell trafficking, while follicular helper T cells offer cognate interactions
and cytokine stimulation to B cells. In chronic inflammatory settings like Sjögren’s syndrome and rheumatoid arthritis (RA),
ectopic GC structures in salivary glands and synovial tissue respectively drive antigen-driven B cell autoimmune responses.
Targeting B cell differentiation and autoantibody production in GC presents therapeutic avenues for autoimmune diseases.
To develop a human 3D culture system that mimics the GC lymphoid structure and functions. This will permit exploration of
the mechanisms underlying GC biology and to limit the need for animal experimentation.
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Methods: Optimized ratios of human B-cells, irradiated T-cells, T-follicular helper cells, dendritic cells, and human tonsil-
derived lymphoid stromal cells were cocultured in a synthetic extracellular matrix composed of matrigel and collagen-infused
hydrogels. These 3D cocultures were activated with 0.15 ng/mL Staphylococcal Enterotoxin B (SEB). At different time-
points, the cultures were harvested, and the changing phenotype and function of the cell populations were evaluated. The
composition of the cell aggregates was examined using an EVOS microscope, changes in the stage B cell differentiation
were analyzed using flow cytometry, and the immunoglobulin levels in the culture supernatants were analyzed by
ELISA. The effects of JAK, BAFF and NIK inhibitors were evaluated.

Results: Upon SEB stimulation proliferation of B and T cells was observed. Clusters of B and T cells with the stromal cells
indicate the cells were organizing into structures than resemble GCs. Over time, we observed the differentiation of naive
B-cells (CD19+,IgD-) into plasma cells (CD19+,IgD+, CD38hi) which peaked on day 6 making up 6-15% of the CD19+ cells.
This was accompanied by class-switch recombination and secretion of IgA and IgG. Additionally, GC specific B-cell popula-
tions, including centrocytes (Dark Zone; CXCR4hiCD83lowCD86low), and centroblast (Light Zone; CXCR4lowCD83hiCD86hi )
populations were observed. The survival of B cells was far superior in culture system in the presence of Matrigel. To varying
extents, the JAK, BAFF and NIK inhibitors all exhibited dose-dependent inhibition of aggregate formation, plasma cell differ-
entiation, and Ig production. Interestingly, the NIK inhibitor was more effective at blocking plasma cell differentiation in the 3D
model compared to simple B cell only differentiation assays. This may reflect the broader role that NIK plays in the modulat-
ing both B cell and T cell biology which is captured within the more complex 3D system.

Conclusion: We present a well-characterized human 3D lymphoid model that resembles the human GC, facilitating
enhanced B-cell survival, proliferation, differentiation, and antibody production. This in vitro 3D model system provides the
opportunity to explore pathways, targets and drug modalities which may impact GC biology.

Disclosure: L. Rajasinghe: AstraZeneca, 3; G. Thomas,: AstraZeneca, 3; J. Lee: AstraZeneca, 3; G. Sims: AstraZe-
neca, 3; T. Ort: AstraZeneca, 3.

Abstract Number: 0017

Syndecan-1 Plays a Role in the Pathogenesis of Sjögren’s Syndrome by
Inducing B-cell Chemotaxis Through CXCL13-heparan Sulfate Interaction

Sang Jin Lee1, Nan Young Lee2, Eun Joo Lee3, Ji Ae Jang3, Gun Woo Kim3 and Eon Jeong Nam2, 1Kyungpook National
University Hospital, Daegu, Republic of Korea, 2Kyungpook National University Chilgok Hospital, Daegu, Republic of
Korea, 3Daegu Fatima Hospital, Daegu, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Primary Sjögren’s syndrome (pSS) is a prototypical autoimmune disorder with lymphocytic infiltra-
tion of exocrine and non-exocrine epithelia, where complex interactions between innate and adaptive immunity and glandu-
lar epithelial cells play a critical role in the pathogenesis of pSS. Infiltrating B cell within salivary gland ducts can trigger the
development of lymphoepithelial lesions, and conversely, the salivary glandular epithelial cells (SGECs) can induce chemo-
taxis of B cells and provide chronic activation signals to glandular B cells. Syndecan-1 (SDC-1) is a transmembrane heparan
sulfate proteoglycan predominantly expressed on epithelial cells and binds to and regulates heparan sulfate (HS)-binding
molecules, such as chemokines. CXCL13 is a B-cell chemokine produced by immune cells, such as T follicular helper cells,
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and non-immune cells, SGECs. In this study, we sought to elucidate the role of SDC-1 in the pathogenesis of pSS by exam-
ining the expression of SDC-1 and B-cell chemokines in a mouse model of pSS, the association between SDC-1 and B-cell
chemokines, and the effects of HS treatment on tissue inflammation.

Methods: Female NOD/ShiLtJ mice between 6 and 12 weeks of age and sex-, and age-matched C57BL10 mice were
used. The inflammation of the submandibular glands (SMGs) was assessed by the ratio index (RI, ratio of the area of
inflammation to the total SMG area). SDC-1 levels in SMGs and blood were analyzed using dot blot method. The
expression of B-cell chemokines was analyzed by western blotting. Immunoprecipitation assay was performed for
SDC-1 and CXCL13 coassociation. Additionally, glandular inflammation and changes in the expression of SDC-1 and
CXCL13 were examined following intraperitoneal administration of HS at 5 mg/kg three times per week in 6- to
10-week-old mice.

Results: Periductal inflammatory cell infiltration was detected in 0% of the 6-week-old, 60% of 8-week-old, and all of
the 10-week-old and 12-week-old NOD/ShiLtJ mice. The mean RIs were 0.0, 0.7, 9.5, and 14.2 in the 6-, 8-, 10-,
and 12-week-old NOD mice, respectively. The expression of SDC-1 in the SMGs and blood of mice were significantly
increased in NOD/ShiLtJ mice, compared to controls. The concentration of SDC-1 in the SMGs and blood of
NOD/ShiLtJ mice began to increase significantly from the age of 6 weeks (SMGs, 4.6 ± 0.6 vs. 1.6 ± 0.4, P=0.021;
Blood, 9.6 ± 1.4 vs. 2.8 ± 0.6, P< 0.001). The concentration of SDC-1 of SMGs and blood began to be significantly
higher from the age of 10 weeks (6-week-old vs. 10-week-old mice; SMGs, 4.6 ± 0.6 vs. 13.2 ± 2.0, P =0.034; Blood,
9.6 ± 1.4 vs. 15.0 ± 1.6, P =0.025). The expression of CXCL12, CXCL13, CXCR4, and CXCR5 was increased in SMGs
of NOD/ShiLtJ mice. Colocalization of SDC-1 and CXCL13 was confirmed by immunofluorescent staining. Immunopre-
cipitation studies demonstrated that SDC-1 formed complexes with CXCL13. Mice treated with HS for 4 weeks
showed significant improvement in the tissue inflammation (RI, P=0.002) and expression of SDC-1, CXCL13 and
CXCR5, compared to controls.

Figure 1. Expression of syndecan-1 (SDC-1) in salivary gland tissues in the submandibular glands (SMGs). A. The expression of SDC-1 increases
with the severity of inflammation in the SMGs. B & C. SDC-1 levels in blood (B) and SMGs (C) of NOD/ShiLtJ mice are significantly higher than in the
controls.
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Figure 2. Coassociation of SDC-1 and CXCL13 by immunoprecipitation assay. Immunoprecipitation assay shows that the CXCL13 is bound to
SDC-1.

Figure 3. Effect of heparan sulfate (HS) treatment in the mouse model of Sjögren’s syndrome. A. Improvement of salivary gland inflammation. The
ratio index is significantly decreased in the HS treatment group compared to the control group (P=0.002). B. The expression of B-cell chemokines
and their receptors improve after HS treatment. C & D. The expression of syndecan-1 (C) and CXCL13 (D) is also reduced after HS treatment.
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Conclusion: These results suggest that SDC-1 plays an important role in the pathogenesis of pSS by inducing B-cell che-
motaxis through CXCL13-HS interaction.

Disclosure: S. Lee: None; N. Lee: None; E. Lee: None; J. Jang: None; G. Kim: None; E. Nam: None.

Abstract Number: 0018

Preclinical Analysisof CB-010, an Allogeneic anti-CD19CAR-T Cell
Therapywith a PD-1 Knockout, for the Treatment of Patients with
Refractory Systemic Lupus Erythematosus (SLE)

Elizabeth Garner, George Kwong, Tristan W Fowler, Heinrich Kufeldt, Brian Kerfs, Julie Kim, Art Aviles, Lynne Alexander,
Franco Davi, Chris Holland, Jean-Yves Maziere, Ashraf Garrett, Mara Bryan, Linh Chu, Sarbani Bhaduri, Michele Gerber,
Elaine Alambra, Justin Skoble, Tom Kochy, Tonia Nesheiwat, Socorro Portella, Enrique Zudaire and Steven B Kanner,
Caribou Biosciences, Berkeley, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autologous CD19-directed CAR-T cell therapy has been shown to eradicate aberrant B cells lead-
ing to durable clinical responses in SLE patients (Müller 2024; Wang 2024). However, autologous CAR-T cell therapy is char-
acterized by logistical complexities of apheresis and long manufacturing times, which may be accompanied by extended
periods of immunosuppressive washout. CB-010 is an allogeneic off-the-shelf CAR-T cell therapy derived from healthy
donor T cells and engineered with a Cas9 CRISPR hybrid RNA-DNA (chRDNA) genome-editing technology. CB-010 fea-
tures an anti-CD19 CAR derived from the FMC63 scFv and a 4-1BB costimulatory domain. Here we describe preclinical
data supporting the recent FDA clearance of the CB-010 IND in both lupus nephritis (LN) and extrarenal lupus (ERL) patients
in 1H 2024.

Methods:Cas9 chRDNA guides were implemented to generate 3 genome edits in the manufacture of CB-010: (1) knockout
of the TRAC gene to eliminate T cell receptor expression, (2) site-specific insertion of a CD19-targeted CAR expression cas-
sette into the TRAC locus, and (3) knockout of PDCD1, the gene encoding PD-1. In vitro preclinical studies were performed
to evaluate CB-010-targeted B cell depletion and associated effects on IgG production and anti-double stranded DNA
(dsDNA) production. Further, NOG-EXL mice were engrafted with human CD34+ cells to generate humanized mouse mod-
els to recapitulate the human peripheral hematopoietic compartment and examine B cell targeting following CB-010 CAR-T
cell administration.

Results: Following in vitro stimulation of SLE patient-derived B cells, co-culture with CB-010 suppressed both IgG produc-
tion and anti-dsDNA antibody production. In addition, B cell-targeted cytotoxicity was observed in co-cultures of CB-010
with SLE patient-derived peripheral blood mononuclear cells (PBMCs). In humanized mouse models, CB-010 led to tar-
geted B cell aplasia without impacting other evaluated immune cell types (see Figure 1). Furthermore, in the ongoing ANT-
LER phase 1 clinical trial (NCT04637763) in relapsed/refractory B cell non-Hodgkin lymphoma patients, CB-010 activity is
associated with prolonged B cell aplasia (see Figure 2). The duration of B cell aplasia observed with CB-010 was similar to
the clinically relevant timing of CAR-T cell-mediated B cell depletion reported in SLE patients in recently published data
(Müller 2024).
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CB-010-mediated B cell targeting in vitro and in vivo

A single dose of CB-010 results in extended B cell aplasia and rapid recovery of NK and T cells
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Conclusion: CB-010, an off-the-shelf CAR-T cell therapy, demonstrated specific B cell targeting in preclinical studies both
in vitro and in vivo. The combination of these preclinical data, with a generally well tolerated clinical safety profile and encour-
aging efficacy from the ongoing ANTLER clinical trial, support the evaluation of CB-010 in a Phase 1 clinical trial for refractory
LN and ERL patients (GALLOP). Two patient cohorts (one each in LN and ERL) will be enrolled in parallel using lymphodeple-
tion with fludarabine and cyclophosphamide followed by a single CB-010 infusion of 80 x 106 CAR-T cells (see Figure 3).

Disclosure: E. Garner: None; G. Kwong: None; T. Fowler: Caribou Biosciences, 3, 11; H. Kufeldt: None; B. Kerfs:
Caribou Biosciences, 3, 11; J. Kim: Caribou Biosciences, 3, 11; A. Aviles: Caribou Biosciences, 3, 11; L. Alexander:
None; F. Davi: None; C. Holland: Caribou Biosciences, 3, 11; J. Maziere: Astelllas Pharma, 3, Caribou Biosciences,
3, 11; A. Garrett: Caribou Biosciences, 3, 11; M. Bryan: Caribou Biosciences, 3, 11; L. Chu: Caribou Biosciences,
3, 11; S. Bhaduri: Caribou Biosciences, 2; M. Gerber: Caribou Biosciences, 2; E. Alambra: Caribou Biosciences,
Inc, 3; J. Skoble: Caribou Biosciences, 3, 11; T. Kochy: 4D Molecular Therapeutics, 8, Adverum Biotechnologies,
8, 11, Caribou Biosciences, 3, 8, 11, Eli Lilly, 8, Moderna, 8, Roche, 8; T. Nesheiwat: Caribou Biosciences, 3, 11;
S. Portella: Caribou Biosciences, 3, 11; E. Zudaire: None; S. Kanner: None.

Abstract Number: 0019

A Novel Product Candidate (CPTX2309) for In Vivo mRNA Engineering of
Anti-CD19 CAR T Cells Utilizing Novel CD8-Targeted Lipid Nanoparticles

Theresa Hunter1, Ferran Soldevila1, Yan Zhang1, Brittany Ross1, Daiki Matsuda1, Yanjie Bao1, John Li1, Michelle
Nguyen1, Matthew Butcher1, MIchael Pica1, Claudia Fernandez1, James Vestal1, Goutam Mondal1, Yi Kuo1, Jeffrey Chen1,
Josephine Nguyen2, Young Yoon Choi2, Diana Galvan1, Duy Nguyen1, Donald Jhung2, Stuart Sievers1, Steven Tanis1, Cory
Bentley2, Michael Rosenzweig1, Priya Karmali1, Adrian Bot1, Haig Aghajanian1 and Gregor Adams1, 1Capstan
Therapeutics, San Diego, CA, 2Capstan Therapeutics, San Diego

CB-010 GALLOP Phase 1 trial design
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ex vivo chimeric antigen receptor (CAR) T cell therapies have revolutionized cancer treatment and
are demonstrating clinical efficacy in various autoimmune disease indications. Despite the success of current CAR T cell
therapies, challenges in cell manufacturing, scalability, utilization of integrating viral vectors, and the need for lymphodeplet-
ing chemotherapy highlight the necessity for an off-the-shelf in vivo CAR technology applicable to broader indications. To
that aim, we developed a novel in vivo anti-CD19 CAR mRNA product delivered by a CD8-targeted lipid nanoparticle (tLNP)
(CPTX2309) optimized for performance in the preclinical setting with a goal to advance CPTX2309 to clinical development.

Methods: CPTX2309 comprises a fully human anti-CD19 CAR mRNA payload encompassed by a tLNP containing a novel
ionizable lipid and a CD8 targeting antibody enabling effective CAR transfection of CD8+ T cells, designed for transient engi-
neering and tunability of the dose-regimen. We evaluated the tLNP-mediated CAR engineering and functional activity of CAR
T cells produced from the peripheral blood of healthy donors in vitro and in vivo.

Results: CPTX2309 selectively and efficiently engineered non-activated primary human CD8+ T cells into functional CAR T
cells in vitro. These engineered CAR T cells demonstrated reproducibly high CAR expression levels and robust cytotoxicity
against both autologous B cells and CD19+ cell lines. This was coupled with antigen-specific T cell activation, proliferation,
and polyfunctionality manifested through cytokine production. When compared to CAR T cells produced via viral transduc-
tion, CPTX2309-engineered CAR T cells demonstrated superior CAR expression and more rapid activation and killing of
CD19+ target cells. To determine if this rapid pharmacological activity translated in vivo, we utilized the humanized NSG-
PBMC mouse model. Animals administered CPTX2309 by intravenous injection exhibited specific and efficient CAR engi-
neering of CD8+ T cells, leading to rapid and profound B cell depletion in blood and tissues by 3 hours post-treatment. Sin-
gle dose studies in the same model revealed a dose-effect relationship, with a dose as low as 0.075 mg/kg depleting the
majority of human B cells in the spleen. To evaluate the efficacy of CPTX2309 in a model with reconstitutive capacity for
human B cells, CPTX2309 was dosed into NSG-CD34+ mice. Repeat dosing every three days at 1.5 mg/kg for three infu-
sions was well tolerated, showed selective CD8+ T cell engineering, and led to effective elimination of all human B cells in
the blood.

Conclusion: CPTX2309 is a novel in vivo CAR therapy aimed to bring together the unprecedented potency of CAR con-
structs with scalability and feasibility of this novel tLNP-mRNA platform. CPTX2309 rapidly, efficiently, and specifically
delivers a therapeutic anti-CD19 CAR mRNA payload to human T cells resulting in highly functional CD8+ anti-CD19 CAR
T cells in vitro and in vivo. These data support the development of CPTX2309 for a broad range of B cell disorders including
autoimmune diseases.

Disclosure: T. Hunter: None; F. Soldevila: None; Y. Zhang: None; B. Ross: None; D. Matsuda: None; Y. Bao: None;
J. Li: None; M. Nguyen: None; M. Butcher: None; M. Pica: None; C. Fernandez: None; J. Vestal: None; G. Mondal:
None; Y. Kuo: None; J. Chen: None; J. Nguyen: None; Y. Choi: None; D. Galvan: None; D. Nguyen: None;
D. Jhung: None; S. Sievers: None; S. Tanis: None; C. Bentley: None; M. Rosenzweig: None; P. Karmali: None;
A. Bot: None; H. Aghajanian: Pfizer, 6; G. Adams: None.
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Abstract Number: 0020

CD14 Deficiency Protects Against TLR4/LPS-mediated Inhibition of
Osteoclastogenesis

Lance Murphy1, Kevin Burt2, Vu Nguyen3, Baofeng Hu2, Robert Mauck3 and Carla Scanzello2, 1University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA, 2University of Pennsylvania, Philadelphia, PA, 3University
of Pennsylvania, Philadelphia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis is associated with bone changes such as subchondral sclerosis, bone marrow
lesions, and osteophyte formation (Donel S, 2019). Prior work has demonstrated that CD14-deficient mice show signifi-
cantly less OA-associated subchondral bone (Sambamurthy N, 2018). CD14 is a GPI-anchored surface protein and co-
receptor for several inflammatory TLRs, and is highly expressed in myeloid cells including osteoclast precursors (Zanoni, I
2013; Xue, J 2020). TLR activation can both activate and inhibit osteoclastogenic potential. Therefore, using a
CD14-deficient mouse model we hypothesized that inhibitory effects of TLR-stimuli on osteoclast differentiation
would be ameliorated in CD14 deficient cells.

Methods: Cell isolation and culture (n=3-5): Bone Marrow was isolated from femurs and tibiae of skeletally mature (10-12
wk old) C57BL/6 (WT) and CD14-deficient mice. Following 24 hr suspension culture, cells were cultured in complete aMEM
with 30 ng/mL M-CSF, for 5 days to expand osteoclast precursors (macrophages). Cells were passaged on day 6 and cul-
tured (24 well plate, 50,000 cells/well) in the presence or absence of RANKL (100 ng/mL). In a separate study, cells were
stimulated with a TLR4-stimulus (LPS, 1 ng/mL), soluble CD14 (1 μg/mL), and a TLR4-inhibitor (CLI-095, 1 μg/mL), or an
Anti-IFNAR1 antibody (1 ug/mL).
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Osteoclast staining and image analysis: Cells were stained for Tartrate-resistant acid phosphatase (TRAP) on days 3 and
4 after addition of RANKL. Cells were imaged at 10x (3 images/well over 4 wells per timepoint) and quantified (%area cov-
ered) using ImageJ and CellProfiler. Number of osteoclasts (cells with >3 nuclei) per 10X field was also quantitated. Multiple
unpaired t-test were performed with Holm-Sidak correction.

Results: CD14-deficient mice possessed increase osteoclast area at baseline and post-injury (Fig. 1A,B). Cells showed
more rapid differentiation than WT cells at baseline (Fig. 2). Area of the plate covered by osteoclasts (Fig. 2B) were higher
in CD14-deficient cells on day 3 and day 4. TLR4-stimuli: With LPS stimulation, CD14-deficient cells differentiated more
quickly compared to WT at day 3 (p< 0.001) (Fig. 3G). LPS stimulation led to a 77% decrease of osteoclastogenesis in
the WT cells, but only a 7.5% decrease in osteoclastogenesis on the CD14-deficient cells (Figure 2G, 3G) Addition of
CLI-095 mitigated some inhibitory effects of LPS in WT, but had a synergistic effect on CD14-deficient cells (Fig 3H). The
addition of sCD14 inhibited osteoclastogenesis in the CD14-deficient group, both with and without LPS. RNA sequencing
was completed on osteoclasts on day 4 and showed decreased Type I Interferon signaling. At baseline, the Anti-IFNAR anti-
body mitigated the difference between WT and CD14-deficient mice. However, this was not shown with LPS addition.
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Conclusion: Our results show that at baseline, CD14-deficient osteoclasts precursors differentiate more quickly than WT
cells likely due to Type I Interferon singaling. Further, during TLR4 stimulation studies, CD14-deficient cells were pro-
tected from LPS-TLR4 mediated inhibition of osteoclastogenesis, compared to WT cells, likely due to decreased
signaling through the MyD88-dependent pathway.

Disclosure: L. Murphy: None; K. Burt: None; V. Nguyen: None; B. Hu: None; R. Mauck: None; C. Scanzello: None.

Abstract Number: 0021

A Novel Small Molecule Screening Assay Using Normal Human
Chondrocytes Toward Osteoarthritis Drug Discovery

Philip Coryell1, Kenneth Pearce2, Paul Hardy2, Susan Chubinskaya3 and Richard Loeser4, 1University of North Carolina-
Chapel Hill, Chapel, NC, 2University of North Carolina-Chapel Hill, Chapel Hill, NC, 3University of Texas Medical Branch,
Galveston, TX, 4University of North Carolina, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A central feature of osteoarthritis (OA) is progressive cartilage degradation driven by increased pro-
duction of matrix degrading enzymes including MMP-13. There is a critical need for a therapeutic that halts the loss of joint
tissue in OA. Secretion of MMPs by chondrocytes can be triggered by extracellular matrix fragments, such as fibronectin
fragments (FN-fs), or by inflammatory cytokines secreted by synovial fibroblasts, such as IL-6. Using RNAseq analysis, we
have shown that treating normal chondrocytes with a recombinant FN-f (FN7-10) induces an OA chondrocyte phenotype.
The goal of this project was to develop and test a high-throughput screen (HTS) using primary human chondrocytes treated
with FN7-10 to identify non-cytotoxic compounds that inhibit the catabolic signaling responsible for production of MMPs
and proinflammatory mediators.
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Methods: We used FN7-10 as an OA relevant catabolic stimulus and MMP-13 as the readout. Primary human chondro-
cytes were isolated from cadaver donor ankle tissue, plated on 384-well pre-stamped compound plates, and then treated
with recombinant FN7-10. For a control, we included lorecivivint, a known inhibitor of chondrocyte MMP production cur-
rently in clinical trials. After 24 hours, a viability assay was performed using calcein AM fluorescence staining. Next, APMA
was added to activate MMPs secreted into the cell culture medium, and an MMP-13 responsive fluorogenic probe was used
to detect active MMP-13 using a microplate reader. Secondary testing included measuring MMP-13 and IL-6 production by
immunoblotting conditioned media from chondrocytes and OA synovial fibroblasts.

Results: Two pilot screens of 1344 small molecules (1280 from a commercially available LOPAC set at stamped at 10uM
and 64 from a select kinase set in a dosing study) revealed 20 “hits” that inhibited FN7-10 induced MMP-13 by >80% with-
out cytotoxicity (Tables 1 and 2). This included lorecivivint, used as a positive control. The screen identified several novel tar-
gets including CDK1 which was the target of two hits. In secondary testing in chondrocytes and synovial fibroblasts derived
from OA patient joint tissues, CDK1, MEK1/2 and DYRK inhibitors blocked MMP-13 and IL-6 production by both cell types
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(Fig. 1). Staurosporine inhibited MMP-13 in chondrocytes but was cytotoxic in synovial fibroblasts while edicotinib inhibited
MMP-13 and IL-6 but with considerable variability between donors.

Conclusion:We have successfully tested a novel HTS for OA drug discovery. Potential targets for OA therapeutic develop-
ment were identified including CDK1 which inhibited MMP-13 and IL-6 production by OA chondrocytes and synovial fibro-
blasts. Given the lack of effective drugs on the market, the discovery of novel OA therapeutics that eliminate catabolic and
inflammatory signaling in multiple joint tissue cell types would be a tremendous benefit to public health.

Disclosure: P. Coryell: None; K. Pearce: None; P. Hardy: None; S. Chubinskaya: None; R. Loeser: None.

Fig. 1. Secondary testing of select compounds. Cultured cells were treated with compounds at the concentrations shown (μM). For synovial fibro-
blasts, cells were also treated with FN7-10. After 24-hrs., media and whole cell lysates were collected for immunoblot analysis. For all immunoblot
quantifications, p-value was calculated via student’s t-test relative to control treatment (n=5 independent donors, mean±SD). Quantification of OA
knee articular chondrocytes (A) and synovial fibroblasts (B) treated with CDK1 inhibitor RO-3306. Quantification of OA knee articular chondrocytes
(C) and OA synovial fibroblasts (D) treated with PKC inhibitor staurosporine, MEK1/2 inhibitor trametinib, CSF-1R inhibitor edicotinib, or DYRK
inhibitor GSK-626616. † indicates cell death.
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Abstract Number: 0022

Transcriptomic Characterization of Knee Capsule Fibroblasts and
Mesenchymal Stromal Cells Reveals an Association Between Flexion
Contracture and Alterations in Immune Pathways in People with End-
stage OA

Odette Laneuville1, Daniel Stratis1, Robert Feibel2, Guy Trudel3 and T Mark Campbell4, 1University of Ottawa, Ottawa,
ON, Canada, 2The Ottawa Hospital, Ottawa, ON, Canada, 3Ottawa Hospital Research Institute, Ottawa, ON, Canada,
4Bruyère Research Institute, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Over 10% of adults have symptomatic knee OA but no disease-modifying interventions exist. A flex-
ion contracture (loss of extension; FC) presents in 1/3 of people with knee OA and is associated with increased morbidity.1

Animal experimentation and human observation support that capsule fibrosis contributes to FC in knee OA2. Capsule fibro-
blasts and their mesenchymal stromal cell (MSC) precursors may therefore contribute to worse OA outcomes. Our objec-
tives were to examine the full-genome expression of fibroblasts and MSCs in the posterior and anterior joint capsules, and
identify genes and pathways associated with knee FC in OA.

Methods: People with OA scheduled for knee arthroplasty (TKA) were divided into two groups (both n=6) based on the
presence or absence of FC in the affected knee. Biopsies of the anterior and posterior capsule as well as femoral bone were
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collected during TKA. Tissues were digested, and cells were allowed 3 days to adhere to plastic prior to RNA isolation. Non-
adherent cells were discarded. The transcriptomes of the 3 tissues (anterior capsule, posterior capsule, and femoral bone)
were compared. Functional enrichment of differentially expressed genes identified represented biological processes.

Results: Participant demographics are shown in Table 1. Plastic-adherent cells from all 3 tissues demonstrated spindle-like
morphology and expressed fibroblast-specific protein 1 (FSP-1) after differentiation towards fibroblast lineage. Plastic-
adherent cells were CD31−CD45− and roughly 40% met the ISCT definition for MSCs. Analysis identified differentially-
expressed protein-coding genes and tested for the effects of FC on the transcriptomes (Table 2, Figure 1A). Among
protein-coding genes, the expression of DDX3Y (involved in ATP and RNA binding) and GSTM1 (detoxification-related) were
upregulated with FC, while KDR (vascular endothelial growth factor receptor), ACTN2 (assists in actin binding) and
MAB21L3 (function uncertain) were downregulated (Table 2, Figure 1B). Differentially-expressed genes from the 3 tissues
of patients with FC identified gene ontology terms mostly related to decreased immune processes (Figure 1C).

Conclusion: Fibroblasts and MSCs from joint capsule and bone in people with end-stage knee OA and FC demonstrated
altered expression of genes associated with molecular binding and pain-associated paracrine function, as well as downre-
gulation of gene pathways associated with immune function. Knee FC may signal cellular gene expression alterations asso-
ciated with OA symptoms and disease progression. Beyond simply restoring lost ROM, treating FC may represent an
underappreciated target towards reducing morbidity and disease progression in people with knee OA.
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Disclosure: O. Laneuville: None; D. Stratis: None; R. Feibel: None; G. Trudel: None; T. Campbell: None.

Abstract Number: 0023

Adenosine and Guanosine-based Oligonucleotide Attenuates Catabolic
Phenotypes in Chondrocytes and Slows Progression of Surgically Induced
Osteoarthritis

Yoonhee Kim1, Jin Han2 and Seungwoo Han3, 1Kyungpook National University School of Medicine, Buk-gu, Daegu,
Republic of Korea, 2Kyungpook National University, Buk-gu, Daegu, Republic of Korea, 3Kyungpook national university
hospital, Daegu, South Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Adenosine is a potent endogenous modulator of inflammation; however, its clinical application is
limited due to its extremely short half-life in blood. In this study, we identified an optimal anti-inflammatory adenosine-
guanosine-based oligonucleotide, which was encapsulated in PLGA-based nanoparticles to enhance in vivo stability. We
further examined its effects on surgically induced osteoarthritis (OA) models and evaluated the underlying mechanisms
responsible for its anabolic effects.
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Methods: Approximately 500 oligonucleotides, each about 20 mer in length, were screened for their anti-
inflammatory effects by measuring nitric oxide (NO) production in THP-1 cells stimulated with lipopolysaccharide
(LPS). The oligonucleotide that most significantly reduced NO production was chosen as a candidate and encapsu-
lated in PLGA nanoparticles using the NanoAssemblr Ignite microfluidic system. The characteristics of these nanopar-
ticles were confirmed through electron microscopy, zeta potential, and particle size analysis. Primary chondrocytes
were obtained from the growth plates of the proximal tibia and distal femur of 5-day-old WT C57BL/6J mice. Surgical
OA was induced in 12-week-old male WT C57BL/6J mice and 12-week-old Sprague-Dawley rats by destabilization of
the medial meniscus (DMM) and resection of the anterior cruciate ligament (ACL), respectively. The oligonucleotides
encapsulated in PLGA nanoparticles were injected intra-articularly at concentrations of 0.2 or 1 μg/μL at 1, 3, 5, and
7 weeks.

Results: The size of the PLGA nanoparticles containing the oligonucleotide was approximately 173 ± 125 nm, and they
exhibited a zeta potential of around -44 mV. When treated with primary chondrocytes, no cytotoxicity was observed up to
200 nM, though it was evident at 2000 nM. Intra-articular injection of nanoparticles containing the oligonucleotide demon-
strated significant resistance to cartilage damage and reduced pain behaviors in DMM model of mice and in ACL re-
section model of rats. The oligonucleotide significantly decreased the production of inflammatory cytokines such as TNFα
and IL-6, as well as catabolic proteases MMP-3, MMP-13, and ADMATS5, in vitro chondrocytes. Mechanistically, the
decrease of MMP-13 by the oligonucleotide was reversed by inhibiting adenosine receptors A1 and A2A, indicating that
its anabolic effects are mediated by these adenosine receptors. Additionally, the treatment of oligonucleotide significantly
increased the phosphorylation of AMPK and the protein level of SIRT1.

Conclusion: The PLGA nanoparticles containing anti-inflammatory oligonucleotides demonstrated protective effects in sur-
gically induced OAmodels, which were mediated by adenosine receptors A1 and A2A, along with their downstream AMPK-
SIRT1 axis.

Disclosure: Y. Kim: None; J. Han: None; S. Han: None.

Abstract Number: 0024

Trans-Signaling by Soluble CD14 Sensitizes Chondrocytes to
Lipopolysaccharide Stimuli, Increasing Chondrocyte Inflammatory
Responses

Anna E. Rapp, Baofeng Hu and Carla Scanzello, University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The understanding of osteoarthritis (OA) has evolved significantly over the past decade. Recently
attention is being drawn to the role of pattern-recognition receptor (PRR) signaling in chondrocytes. In OA, chondrocytes
face a pro-inflammatory environment, influenced by various soluble factors within the synovial fluid, which includes both
known and potential PRR ligands. Studies have identified elevated concentrations of lipopolysaccharide (LPS) and its solu-
ble co-receptor CD14 (sCD14) within the synovial fluid of OA patients, correlating with disease severity. The interaction of (s)
CD14 with LPS facilitates binding of LPS to its receptor TLR4, thereby sensitizing certain cell types and allowing them to
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respond to lower ligand concentrations. However, if sCD14 has a similar trans-activating effect on chondrocytes has never
been tested. In this study, we aimed to investigate the responsiveness of chondrocytes to TLR4 stimulation by LPS, and test
whether sCD14 amplifies their response, as previously observed in fibroblasts.

Methods: We exposed human chondrocyte-like cells (cell line C28/I2, Merck Millipore) to varying concentrations of LPS
(1 ng to 1 μg/ml; Ultrapure LPS, InvivoGen), both with and without the addition of recombinant soluble hCD14 (2 μg/ml;
R&D Systems). A control group with no LPS was included. We evaluated the activation of the NFκB signaling pathway
through western blot analysis after 30 and 60 min of incubation and assessed the expression of pro-inflammatory and cat-
abolic genes via RT-qPCR after 24 hours. Statistical analysis was performed using 2-way ANOVA followed by Dunnet’s
post-hoc test.

Fig. 1: C28/I2 cells were stimulated with LPS±CD14 for (A) 30 min and (B) 60 min. Activation of NFκB‐p65 was analyzed by western blot. 2‐way
ANOVA and Dunnet's post‐hoc, ** p< 0.01, *** p< 0.001, **** p< 0.0001; n=5‐6 from 3 independent experiments.

Fig. 2: C28/I2 cells were stimulated with LPS±CD14 for 24h. Expression levels of (A) interleukin-8, (B) IP-10, and (C) MMP-13 were determined by
RT-qPCR. 2-way ANOVA and Dunnet’s post-hoc, * p<0.05, ** p< 0.01, *** p< 0.001, **** p< 0.0001; n=4 from 2 independent experiments.
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Results:We observed both a concentration and time-dependent effect of LPS ± CD14 stimulation on chondrocytes. When
stimulated with LPS, we observed a significant up-regulation of NFκB activation only after 60 min when cells were exposed
to 100 and 1,000 ng/ml. However, when we added CD14, NFκB was significantly induced after 30 min in presence of 1,000
ng/ml LPS (Fig. 1A) and activation was significantly enhanced by sCD14 addition after 60 min incubation (Fig. 1B) Gene
expression analysis revealed a significant up-regulation of IL-8 starting from 10 ng/ml LPS, with further significant elevation
upon addition of sCD14 (Fig. 2A). Similar effects were observed for MMP13 expression in the presence of both 10 and
100 ng/ml LPS combined with CD14 (Fig. 2C). IP-10 expression was significantly enhanced by sCD14 when cells were stim-
ulated with 100 ng/ml LPS (Fig. 2B).

Conclusion: In conclusion, our findings demonstrate a robust pro-inflammatory response of chondrocytes to LPS stimula-
tion, which is potentiated by the addition of sCD14. sCD14 had a sensitizing effect, resulting in augmented and earlier acti-
vation of chondrocytes to LPS, as evidenced by NFκB activation and increased expression IL-8, IP-10 and MMP13. Notably,
IP-10 expression suggests the activation of TRIF-dependent TLR-signaling in chondrocytes, a novel finding in this context
that will be explored in future studies. Overall, our study sheds light on the previously unexplored role of CD14 trans-signaling
in OA pathology, with direct implications for chondrocyte function in the inflammatory milieu of the osteoarthritic joint.

Disclosure: A. Rapp: None; B. Hu: None; C. Scanzello: None.

Abstract Number: 0025

Vagus Nerve Stimulation: A Promising Approach to Alleviate Pain and
Systemic Inflammation in Slow and Rapid Models of Osteoarthritis

Shivmurat Yadav1, Timothy Griffin2, Matlock Jeffries2, Stavros Stavrakis3 and Mary Beth Humphrey4, 1University of
Oklahoma Health Sciences Center, Oklahoma City, OK, 2Oklahoma Medical Research Foundation, Oklahoma City, OK,
3University of Oklahoma, College of Mediicine, Oklahoma City, OK, 4University of Oklahoma College of Medicine,
Oklahoma City, OK

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) causes joint pain, stiffness, swelling, and functional impairment. Pain signals
reach the brain, influencing inflammatory and immune responses through the parasympathetic efferent vagus nerve. Here
we test if vagal nerve stimulation (VNS) improves OA pain, inflammation, and progression in two mouse models: destabiliza-
tion of the medial meniscus (DMM), a slow OA model, and forced tibial compression anterior cruciate ligament (ACL)-rup-
ture, a rapid OA model.

Methods: In the DMM model, 16-week(wks)-old female C57BL/6 mice (n=20) had DMM surgery on the right knee. After
4 wks, they were treated with 8 wks of VNS or SHAM stimulation for 10 minutes/day, 5 days/wk. Evoked mechanical hyper-
algesia with pressure algometry and weight bearing pain responses were assessed at pre-VNS, and after 4 and 8 wks of
VNS or SHAM stimulation. In the second model, 16-wk-old female C57BL/6 mice (n=20) underwent ACL rupture followed
by 2 wks of VNS or SHAM stimulation beginning one day after injury to assess the utility of VNS on acute joint pain.
Weight-bearing, evoked hyperalgesia, and allodynia using Von Frey filaments, were measured after 2 wks of VNS or SHAM
stimulation. At the endpoint of DMM (8 wk treatment) and ACL (2 wk treatment), serum samples were collected for cytokine
analysis using a 23-plex assay, and knee joints were collected for histological examination using the OARSI grading method.
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Results: In the DMM model, VNS-treated mice exhibited significant improvement in evoked hyperalgesia at 4 weeks
and weight-bearing pain at 8 weeks compared to SHAM-stimulated mice. Female mice had very low OARSI scores
that did not differ with treatment. VNS treatment significantly reduced serum levels of INF-γ, IL-5, IL-9 and MIP-1β. In
the ACL model, 2 wks of VNS treatment improved hyperalgesia and allodynia compared to SHAM treatment. ACL
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rupture induced weight-bearing pain, and treatment did not modify this pain. Two wks of VNS treatment significantly
reduced OARSI and posterior zone OA scores in the ACL-injured lateral tibia compartment compared to SHAM treat-
ment. Like the DMM results, VNS treatment reduced INF-γ and MIP-1β levels and reduced IL-12p70 and IL-1β
levels. After ACL rupture, OARSI scores were significantly reduced with VNS treatment in the lateral compartment
and the posterior zone of the tibia.

Conclusion: VNS reduced pain and systemic inflammation in two OA mouse models in female mice. VNS improved
mechanical hyperalgesia in DMM and ACL rupture, mechanical allodynia in ACL rupture, weight-bearing pain in DMM, and
osteoarthritic damage (OA scores) after ACL rupture. Changes in serum cytokines with VNS treatment showed a consistent
reduction in INF-γ and MIP-1β between the slow DMMmodel and the faster ACL rupture model, suggesting that these cyto-
kines are linked to pain responses in both models. Further studies are required to understand the mechanisms of pain
reduction and protection of joint destruction by VNS treatment. These positive results of VNS treatment for OA pain support
human clinical studies testing VNS treatment for chronic OA pain and acute ACL injury pain and prevention of joint
remodeling.

Disclosure: S. Yadav: None; T. Griffin: None; M. Jeffries: None; S. Stavrakis: None; M. Humphrey: None.

Abstract Number: 0026

Conserved Pro-Fibrotic Fibroblast Signatures in Osteoarthritis Synovium
and Systemic Sclerosis Skin

Michael Newton1, Aanya Mohan2, Tareq Hanna3, Dana Orange4, John Varga2 and Tristan Maerz2, 1University of
Michigan, South Lyon, MI, 2University of Michigan, Ann Arbor, MI, 3Wayne State University, Detroit, MI, 4The Rockefeller
University, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Synovial fibrosis is a hallmark of osteoarthritis (OA) and a clinical correlate to joint pain. Fibrosis of
skin, lungs and other organs is the hallmark of systemic sclerosis (SSc). Both OA synovium and SSc skin exhibit extracellular
matrix changes, ectopic chondrogenesis/mineralization, nociceptive sensitization, and inflammatory infiltrates, but studies
directly comparing these conditions are lacking. We utilized human single cell RNA sequencing (scRNAseq) data to interro-
gate the nature and extent of conserved fibroblast signaling in OA synovium and SSc skin, using idiopathic pulmonary fibro-
sis (IPF) as a comparison of bona fide fibrosis.

Methods: An integrative analysis utilized publicly available scRNAseq datasets from human OA synovium and SSc skin (Fig
1ABD). Major cell types were clustered and identified (Fig 1C). Fibroblasts from OA and SSc datasets were re-integrated into
a joint data object and subclustered into 9 populations with distinct gene signatures (Fig 1EF). Subclusters were analyzed to
determine relative abundance, cluster-specific gene markers, and functional roles (via gene ontology, GO). To define a
“fibrotic reference gene set”, human lung scRNAseq data of healthy and IPF patients (N=6) was obtained (Fig 3AB) and dif-
ferential gene expression was assessed between healthy and IPF fibroblasts (Fig 3C).

Results: Five fibroblast clusters (1,2,3,4,5) were substantially conserved in OA and SSc and participated in shared, disease-
relevant GO terms (matrix deposition, immune/inflammatory signaling, Fig 2A-D). One cluster (6) was unique to OA (synovial
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Figure 1. (A) Clustering of scRNAseq data in OA synovium and (B) SSc skin samples. (C) Annotation of major cell types via established markers
enabled accurate isolation of fibroblasts from other cells. (D) The integrated fibroblast object was composed of similar numbers of OA and SSc
fibroblasts. (E) Subclustering of fibroblasts revealed the presence of transcriptionally distinct (F) fibroblast subsets.

Figure 2. (A) Fibroblast subclustering UMAP and (B) cell counts, split by disease. (C) GO terms for subclusters shared between OA and SSc.
(D) Differential Abundance analysis of fibroblast subclusters. (E) GO terms shared between OA- and SSc-specific subclusters.
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lining fibroblasts); 3 clusters (7,8,9) were unique to SSc (Fig 2ABD). Despite being transcriptionally distinct, OA- and SSc-
specific clusters both express genes related to shared, disease-relevant GO terms (Wnt signaling, neuromodulation, angio-
genesis, Fig. 2E). A fibrotic reference gene set was identified (Fig 3C) comprising 3,899 genes differentially expressed
between IPF and healthy lung fibroblasts, involved in fibrosis-relevant GO terms (collagen metabolism, chondrogenesis,

Figure 3. (A) Clustering of fibroblasts from healthy and IPF lung tissue demonstrated (B) marked enrichment of fibroblasts in IPF compared to
healthy tissue. (C) DE analysis between healthy and IPF fibroblasts revealed a fibrotic signature including 3,899 differentially-regulated genes
(D) GO functions relevant to fibrosis. (E) Mapping the 50 most positively-expressed fibrotic genes onto OA/SSc fibroblasts revealed 3 distinct gene
modules associated with both conserved and disease-specific subclusters. (F) Mapping all highly upregulated fibrotic genes (Padj < 0.05, log2 fold
change > 1) onto OA/SSc fibroblasts revealed strong expression in a specific subset of fibroblasts within cluster 3 which selectively express
COL8A1, along with other markers of myofibroblasts.
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mineralization, neuromodulation, Fig 3D). The top 50 genes overexpressed in IPF were clustered into 3 distinct
modules – within OA/SSc fibroblasts, these modules were primarily expressed within 3 subclusters (Fig 3E), with strong
module 1 expression in clusters 3 (SFRP2+) and 9 (TNMD+), module 2 in cluster 3 (SFRP2+), and module 3 in cluster
6 (PRG4+). Across all 481 genes strongly overexpressed in IPF (Padj < 0.05, log2fc > 1), the highest expression in OA/SSc
fibroblasts occurred in a distinct subset of cells expressing COL8A1, which has been linked with cardiac fibrosis, along with
myofibrotic markers (Fig 3F).

Conclusion: OA synovium and SSc skin share several transcriptionally-distinct fibroblast subsets related to matrix deposi-
tion and immunomodulation, suggesting these fibrosis-relevant functions are well-conserved between the two conditions.
OA and SSc fibroblasts both express a fibrotic gene signature consistent with bona fide fibrotic disease (e.g. IPF). This
expression is largely confined to specific fibroblast subsets, establishing potential therapeutic avenues targeting these sub-
populations for fibrosis treatment.

Disclosure: M. Newton: None; A. Mohan: None; T. Hanna: None; D. Orange: AstraZeneca, 2, Pfizer, 2; J. Varga:
None; T. Maerz: None.

Abstract Number: 0027

Cation Channel TRPC1 Regulates Mesenchymal Stem Cell Differentiation
and Bone Formation

Jyoti Yadav1, Shivmurat Yadav2, Jeremy Houser1, Marta Onopuik3, Leonidas Tsiokas3 and Mary Beth Humphrey1,
1University of Oklahoma College of Medicine, Oklahoma City, OK, 2University of Oklahoma Health Sciences Center,
Oklahoma City, OK, 3University of Oklahoma College of Medicine, Oklahoma City

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Transient receptor potential canonical 1 (TRPC1), a non-selective cation channel, is characterized
by its high permeability to calcium ions (Ca2+), a vital second messenger for numerous cellular functions. MSCs can differen-
tiate into multiple cell lineages, including osteoblasts, chondrocytes, and adipocytes. Our prior study showed that mice with
global deletion of TRPC1 had higher bone mass, but this was in the setting of the mice having hyperparathyroidism. To fur-
ther elucidate the role of TRPC1 in modulating bone remodeling homeostasis, we generated MSC-specific TRPC1-deficient
mice (TRPC1-KOMSC).

Methods: TRPC1ex-2 flox/flox (f/f ) females were crossed with Prrx1Cre+; TRPC1f/f males to generate TRPC1-KOMSC and
Cre- negative control mice. At 15 weeks, microCT was performed on male and female tibial trabecular and cortical bones,
and dynamic and static histomorphology. Osteoclast numbers (N.Oc.) were quantified by TRAP staining. MSC was quanti-
fied by flow cytometry (Ter119−, CD45−, PDGFRα+, Sca1+ and LepR+) and colony forming units (CFU). In vitro, MSCs were
differentiated into osteoblasts for 21 days or adipocytes for 7 days using osteogenic and adipogenic specific media, respec-
tively. Differentiation was confirmed with Alizarin Red S and Oil Red O staining for osteoblast and adipocyte.

Results: Micro-CT assessment of tibial trabecular bone from 15-week-old male and female TRPC1-KOMSC and Cre nega-
tive littermates revealed significantly increased bone volume/tissue volume (BV/TV), connectivity density (Conn.D.), and tra-
becular number (Tb.N.), and decreased trabecular spacing (Tb.Sp.) (Fig1). Osteoid surface (OS) and number of osteoblasts
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(N.Ob.) were elevated in TRPC1-KOMSC mice compared to controls (Fig2A). Dynamic bone analysis showed a significant
increase in mineral apposition rate (MAR) in female TRPC1-KOMSC mice (Fig2B). No significant differences were observed
in cortical bone parameters. Numbers of PDFGRa+/SCa1+ MSC were similar independent of TRPC1 expression, but
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LepR+ MSC were increased in TRPC1-KOMSC compared to WT mice. The proliferation of MSC assessed by Ki67 staining
was significantly decreased in TRPC1-KOMSC compared to WT mice, but CFU was similar. MSC derived from
TRPC1-KOMSC mice induced significantly faster OB differentiation than WT MSC. TRPC1-deficient MSC differentiated with
adipogenic media formed significantly more mature adipocytes than WT MSC (Fig3A &B).
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Conclusion: These studies reveal negative regulation of bone homeostasis by TRPC1 expression in MSC. In vivo, MSC-
specific TRPC1-deficiency increases osteoblast numbers, increases osteoid production, and leads to higher bone
mass. The osteoclast compartment was unchanged. MSC-specific TRPC1-deficiency leads to increased LepR+/Sca1/
PDGFRa+ MSC that have increased commitment to osteoblasts and adipocytes, suggesting that TRPC1 negatively regu-
lates the early MSC differentiation of LepR+ MSC. These findings highlight TRPC1 as a potential therapeutic target for
enhancing bone health and treating bone loss-related conditions and bone regeneration.

Disclosure: J. Yadav: None; S. Yadav: None; J. Houser: None; M. Onopuik: None; L. Tsiokas: None;
M. Humphrey: None.

Abstract Number: 0028

Human Meniscus Histopathological and Transcriptomic Changes at Early
and Advanced Stages of Knee Osteoarthritis

Takuya Sakamoto1, Hannah Swahn1, Merissa Olmer1, Rachel Miller2, Anne-Marie Malfait3 and Martin Lotz1, 1Scripps
Research Institute, La Jolla, CA, 2Rush University Medical Center, Chicago, IL, 3Rush University Medical Center, Division of
Rheumatology, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The knee menisci are essential elements in joint biomechanics and meniscus damage is a driver of
cartilage destruction and knee osteoarthritis. Meniscus damage and associated changes in innervation are also an important
source of knee pain.

As early molecular and cellular changes and mechanisms that mediate the onset of tissue damage and mechanisms of pro-
gression are poorly understood, there are no approaches to prevent or delay onset or stop progression of meniscus destruc-
tion. The goal of this study is to discover genes and mechanisms of meniscus aging and osteoarthritis at early and late stages.

Methods: This study used a unique collection of human knees from organ donors across the age spectrum, including
11 young normal donors (36 ± 12.0 years; 3 female; 8 male), 5 aged normal (71 ± 7.6 years; 3 female; 2 male), 7 aged
donors with mild OA (64 ± 12.6 years; 2 female; 5 male) and 12 patients with severe OA (70 ± 11.8 years; 9 female; 3 male
undergoing total knee arthroplasty (TKA). Knees from organ donors were graded for OA on all cartilage surfaces and classi-
fied based on these cartilage OA scores. The menisci were scored macroscopically and for histopathological changes. Bulk
RNA-sequencing was performed to profile transcriptomic changes and differentially expressed genes (DEGs) were interro-
gated for mechanisms of aging, tissue damage and pain.

Results: The aged OA group had higher histopathology scores, and compared to the young normal group there were
84 downregulated genes (DRGs) and 413 upregulated genes (URGs) (adj p < 0.05 and baseMean > 1). Metascape analysis
revealed the biological processes (BPs) regulated by the DRGs were macroautophagy, Endoplasmic-reticulum-associated
protein degradation (ERAD), protein folding and NABA core matrisome (IGFBP6, LAMA2, MFGE8, OMD). The URGs were
also enriched for biological processes related to extracellular matrix (ECM), including several collagens, but also for pro-
cesses related to neuronal and sensory system remodeling.
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The comparison of the TKA with the young normal group revealed 577 DRGs and 2680 URGs (adj p < 0.05 and log2FC > j1j).
THE DRGs were enriched for several metabolic pathways and protective biological processes related to response to amino
acid deficiency and antimicrobial defense. The URGs were strongly enriched for matrisome and ECM and also for neuronal
system, synaptic transmission and sensory organ development. There were several URGs related to pain, including NGF,
and ANK3 which has been linked to pain phenotype. Further, several genes encoding for voltage-gated sodium channels
(SCN2B, SCN5A, SCN8A and SCN10A) and transient receptor potential cation channels (TRPV4 and TRPV6) were upregu-
lated in TKA meniscus.

Conclusion: These results indicate that early or mild stages of OA are primarily characterized by disruption of cellular homeo-
stasis and defense mechanisms and a relatively low level of ECM process activation. These same processes are more enriched
in the late-stage OA group which also has a marked enhancement of processes related to neuronal remodeling and pain.

Disclosure: T. Sakamoto: None; H. Swahn: None; M. Olmer: None; R. Miller: None; A. Malfait: Averitas, 2, Orion, 5;
M. Lotz: None.

Abstract Number: 0029

Effect of Metformin on the Incidence of Total Knee Replacement: A
Systematic Review and Meta-Analysis

Syed Hasan1, Aali Furqan2, Afia Salman3, hira Khan4, Sarah Aslam5, Alishba Rizvi4, Hafsah Alim Ur Rahman3,
Muhammad Ahmed Ali Fahim3, Madiha Salman3, Eman Ali3, Yumna Furqan6, Shanta bai7, Farah Yasmin8 and
Muhammad Sohaib Asghar9, 1Dow University of Health Sciences, Karachi, PK., Karachi, Sindh, Pakistan, 2University of
North Texas Health Science Center (UNT HSC), Texas, TX, 3Dow University of Health Sciences, Karachi, Pakistan, 4dow
medical college, Karachi, Pakistan, 5Dow International Medical College, Karachi, Pakistan, 6Texas A&M School of
Medicine, Dallas, TX, 7Liaquat National Hospital and Medical College, Karachi, Pakistan, 8Yale University School of
Medicine, New Haven, CT 06511, U.S.A., New Haven, CT, 9AdventHealth, Sebring, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Osteoarthritis (OA) is among the most common debilitating conditions, causing disability and pain in
older adults. For end-stage OA, total knee replacement (TKR) is a common surgical modality deployed in patients with
OA. Some studies have highlighted the prevalence of knee osteoarthritis in people with type 2 diabetes (T2DM). Considering
that metformin is one of the most prescribed diabetic medications worldwide and has proved to be associated with weight
loss, anti-inflammatory, chondroprotective as well as improved insulin resistance properties, we sought to assess the effect
of metformin and the risk of TKR by performing this meta-analysis.

Methods: MEDLINE/PubMed, Cochrane Library, Embase, SCOPUS, and ClinicalTrials.gov were searched from inception
to May 2024. Studies were eligible if they included “metformin”, “total knee replacement”, and “total knee arthroplasty”
along with a description of the effect of metformin on the reduction of risk of TKR in patients with T2DM. The Newcastle-
Ottawa Scale (NOS) tool was employed for the assessment of risk of bias in non-randomized studies.

Results: A total of 4 studies with a total of 115,182 participants, were included in our analysis. The median duration of the
studies was 11 (9-15.4) years. Our primary outcome of interest was TKR. Pooled data from all four studies showed a signif-
icant decrease in the risk of TKR associated with metformin use (RR: 0.59; 95% CI: 0.38 to 0.90; P=0.02; I2:86%) (Figure 1).
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The heterogeneity declined upon odd-one-out analysis (RR: 0.82; 95% CI: 0.71 to 0.93; P=0.003; I2: 0%). Moreover, upon
conducting the meta-regression, males were significantly associated with a greater incidence of TKR under Metformin use
when compared with females (coefficient: 0.0498).

Conclusion: In patients with T2DM, regular use of metformin showed a significant decrease in the risk of TKR. Males under
Metformin therapy were comparably associated with higher incidence of TKR when compared with females. The certainty of
our findings is limited to the paucity of the available data that explores the relationship between Metformin and TKR.

Disclosure: S. Hasan: None; A. Furqan: None; A. Salman: None; h. Khan: None; S. Aslam: None; A. Rizvi: None;
H. Alim Ur Rahman: None; M. Fahim: None; M. Salman: None; E. Ali: None; Y. Furqan: None; S. bai: None;
F. Yasmin: None; M. Asghar: None.

Abstract Number: 0030

The Impact of Treadmill Exercise on Various Stages of Osteoarthritis
Progression in a Murine Osteoarthritis Model

Mengcun Chen1, Mingshu Cui2, Yangmei Yang3 and Bin Wang1, 1Thomas Jefferson University, Philadelphia, PA,
2Thomas Jefferson University, Philadelpha, 3Thomas Jefferson University, Philadephia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Evidence supports the benefits of exercise on joint health and its protective effects against osteoar-
thritis (OA) progression [Allen J, A&R, 2010]. However, most animal studies initiate exercise immediately after OA induction,
failing to accurately reflect clinical OA progression, which was typically diagnosed at late or end-stage [Glyn-Jones S,
Lancet, 2015]. Thus, the present study investigates the effects of treadmill exercise at different OA stages to optimize the
timing of the intervention using mouse destabilization of the medial meniscus (DMM) model.

Methods: Four groups of male C57BL/6J mice (n=10-12/group) underwent either DMM or sham surgery were randomly
assigned to sedentary or treadmill exercise groups. A 4-week treadmill running protocol (Fig. 1) was initiated at 1 day,
4 weeks, 8 weeks, and 12 weeks post-DMM surgery. Bilateral knee joints were collected at the end of the intervention, with
left knee joints serving as sham. Micro-CT and Safranin O (SafO) staining were used to assess OARSI score, the thickness
and cell density of articular cartilage (AC) and calcified cartilage (CC), and bone fraction and thickness of subchondral bone
(SB) in medial tibia plateau (Fig. 2).

Forest plot for Total Knee Replacement among patients under Metformin therapy vs. Non-Metformin therapy.
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Results: Micro-CT analysis showed a decrease in SB thickness 4 weeks after DMM surgery yet an increase at 16 weeks
post-operatively, while CC thickness was consistently reduced at all-time points after DMM surgery. Initiating treadmill exer-
cise 1 day after DMM surgery resulted in improved SB BV/TV and thickness compared to sedentary mice. These benefits
diminished when exercise started 4 weeks or later post-DMM surgery. Exercise commencing 8 weeks post-DMM surgery
appeared detrimental, further reducing CC thickness. Exercise at 12 weeks post-DMM surgery exacerbated CC and SB
deterioration. SafO staining revealed consistently elevated OARSI scores and decreased AC thickness and cell density.
However, OA mitigation was observed when exercise began 1 day post-DMM surgery, with improved OARSI score and
AC thickness. Exercise starting 4 weeks post-surgery potentially preserved AC thickness but reduced AC cell density. These
parameters deteriorated when exercise began 8 weeks post-DMM surgery. After 12 weeks of DMM surgery, CC cell density
further decreased following the exercise due to tremendous loss of AC.
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Conclusion: Our data indicate a consistent decline in AC and CC properties during OA progression, while SB thick-
ness decreased in early-stage OA but increased in end-stage OA. The transient decrease of SB thickness could be
attributed to bone remodeling and is an important initiating factor in OA pathogenesis, which could not be detected
clinically. Treadmill exercise significantly benefits joint health in early OA. However, the protective effects faded when
exercise began 4 weeks post-DMM surgery, and destructive effects were noted when exercise was initiated 8 or
12 weeks after the surgery. These results indicate that regular exercise may not be suitable for late or end-stage
OA. In summary, while regular exercise can be beneficial during early OA onset, its efficacy diminishes and potentially
becomes harmful in advanced stages. An individualized exercise protocol is recommended for maximizing therapeutic
efficacy in OA.

Disclosure: M. Chen: None; M. Cui: None; Y. Yang: None; B. Wang: None.

Abstract Number: 0031

Beyond Pain and Inflammation: Intra-articular Liraglutide’s
Comprehensive Benefits on Synovial Health and Cartilage in
Osteoarthritis Compared to Dexamethasone

Coralie Meurot1, Celine Martin1, Margot Vieubled1, Jerome Breton1, Indira Toillon2, Revital Rattenbach3 and Francis
Berenbaum2, 14Moving Biotech, lille, France, 2Sorbonne University, Paris, France, 34Moving Biotech, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) is an age-related joint disease that causes chronic pain and limited mobility.
Patients mainly have access to therapies aimed at reducing inflammation and pain, mainly through the use of corticoste-
roids. Despite the societal and economic impact of OA, there’s a lack of treatments that act on the natural history of the dis-
ease, urging the exploration of novel strategies. Our team is focusing on intra-articular (IA) glucagon-like peptide-1 (GLP-1)
analogs, which have anti-inflammatory and tissue-protective effects in addition to their antidiabetic properties. Here, we
aimed to explore the analgesic, anti-inflammatory and protective effects of liraglutide (LIRA), a GLP-1 analogue, in an
in vivo model of inflammatory OA in rats.
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Methods: The effects of one IA injection of LIRA, dexamethasone (DEX) or vehicle on analgesia and knee joint structure were
evaluated in a monoiodoacetate (MIA) rat model. Some animals received saline injection instead of MIA (sham animals).
Allodynia was evaluated to assess pain behavior. Histologic analyses of synovial membrane (Krenn score) and cartilage
(OARSI score for tibia and femur) were performed blindly by independent investigators, to evaluate synovial and cartilage
structural changes. Krenn score (Krenn et al, 2006) is based on the scoring of the synovial membrane’s inner layer, resident
cell density, and inflammatory infiltrate. OARSI score (Pritzker et al, 2006) is based on the depth (grade) and extent (stage) of
lesions on the tibial plateau and femoral condyles.

Results: IA injection of MIA induced a significant decrease in paw withdrawal threshold in vehicle animals compared to
sham animals (p< 0.001). A single IA injection of LIRA or DEX induced a significant increase in paw withdrawal threshold
compared to vehicle animals (p< 0.001 for the 3 groups on day 7, p< 0.01 for LIRA 60μg and p< 0.001 for LIRA 180μg
and DEX on day 25). MIA injection induced a significant increased Krenn score compared to sham animals (p< 0.001).
LIRA 60 and 180μg significantly reduced the MIA-induced Krenn score with a dose response (p< 0.001) compared to
MIA/vehicle group. DEX slightly reduced the synovial score compared to MIA/vehicle group (p< 0.05). Moreover, data
show a higher potential of LIRA to reduce the synovial score compared to the standard of care. LIRA 60μg significantly
reduced the OARSI scores (p< 0.05) compared to MIA/vehicle group. Moreover, LIRA 60μg significantly reduced the
femur score compared to DEX animals (p< 0.05). LIRA 180μg also tended to reduce the tibial and femoral scores com-
pared to MIA/vehicle group. In comparison, DEX had no effect on the OARSI cartilage scores. When tibia and femur were
considered, LIRA 60μg significantly reduced the global severity index compared to vehicle- or DEX treated animals (p<
0.05) (Table 1).

Conclusion: These results confirm that IA injection of LIRA effectively targets key aspects of OA, providing significant anal-
gesic, anti-inflammatory, and joint structure protective effects. LIRA demonstrates greater potency compared to DEX in pre-
serving synovial tissue and cartilage integrity. This underscores LIRA’s potential as a superior treatment option for OA,
addressing both symptomatic relief and structural preservation.

Disclosure: C. Meurot: 4P-Pharma/4Moving Biotech, 3, 10; C. Martin: 4P-Pharma/4Moving Biotech, 3, 10;
M. Vieubled: 4P-Pharma/4Moving Biotech, 3; J. Breton: 4P-Pharma/4Moving Biotech, 3; I. Toillon: None;
R. Rattenbach: 4P-Pharma/4Moving Biotech, 3, 10; F. Berenbaum: 4Moving Biotech, 8, 10, 11, 4P Pharma, 2, 11,
AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Grunenthal, 2, Nordic Pharma, 6, Novartis, 2.

Abstract Number: 0032

Increased Expression of Malondialdehyde-Acetaldehyde and
Citrullinated Proteins in Myocardial Tissues During the Early Evolution of
Collagen-Induced Arthritis

Wenxian Zhou1, Michael Duryee2, Nozima Aripova2, Jill Poole2, Carlos Hunter2, Amy Nelson2, Tate Johnson2, Daniel
Anderson3, Geoffrey Thiele2 and Ted Mikuls2, 1University of Nebraska Medical Center, Bellevue, NE, 2University of
Nebraska Medical Center, Omaha, NE, 3University of Nebraska Medical Center, Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: The risk of heart failure (HF) is increased in patients with rheumatoid arthritis (RA), although mecha-
nisms of myocardial dysfunction underlying HF development in RA remain poorly understood. Prior work by others has
shown that mice with collagen induced arthritis (CIA) have impaired myocardial function early in the course of disease that
is associated with tissue citrullination (Pironti et al. Acta Physiologica 2022). Recent studies by our group have highlighted
the role that two post-translational modifications (PTMs), malondialdehyde-acetaldehyde (MAA) and citrulline (CIT), play
together in promoting local inflammation and fibrosis in RA synovial and lung tissues. Whether these two PTMs mediate

Figure 2. Co-localization of MAA-CIT-VIM in heart tissues of DBA/1J mice immunized with saline and CIA. MAA, CIT, and VIM IHC staining were
overlapped in pairs, and the co-localization R square values quantified. Representative images shown.

Figure 1. IHC staining of heart tissue in DBA/1J mice immunized with saline and CIA. CIT (Panel A), MAA (Panel B), and VIM (Panel C) antigen levels
in heart tissues from saline-injected and CIA mice. Representative images shown. ***p<0.001.
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myocardial damage leading to RA-related HF is unknown. This study investigated PTM expression along with extracellular
matrix (ECM) proteins in myocardial tissues early in the course of collagen-induced arthritis (CIA).

Methods: Arthritis prone male DBA/1J mice (n=3/group) were subjected to collagen induced arthritis by standard protocols.
Identically timed saline injections were used in control mice and all mice were sacrificed at 5 weeks. Hearts were resected
and myocardial tissues were paraffin embedded, sectioned, and subjected to immunohistochemistry (IHC) using anti-
MAA, anti-CIT, and anti-vimentin (VIM) antibodies. Additional sections were stained with trichrome to quantify total collagen
deposition. Mice were assessed for arthritis development using a semi-quantitative score. Statistical comparisons of CIA
vs. control mice were performed using Student t-tests, while co-localization of PTMs and ECM proteins was determined
using the Fiji plug-in, Coloc 2 in Image J and by generating Pearson’s correlation coefficients (r2).

Results: IHC staining revealed significantly increased expression of CIT (p< 0.001), MAA (p< 0.001), and VIM (p< 0.001)
antigens in heart tissues of CIA vs. control mice (Fig. 1). There were also moderate levels co-localization demonstrated
between MAA-CIT (r2 = 0.50), MAA-VIM (r2 = 0.46), and CIT-VIM (r2 = 0.42) (Fig. 2). In contrast, trichrome staining showed
no significant difference in collagen deposition in the hearts of CIA vs. control mice (Fig. 3). Arthritis scores were higher in CIA
mice compared to saline injected mice (p< 0.05, data not shown).

Conclusion: This study is the first to demonstrate increased expression and co-localization of MAA-CIT and ECM proteins
in myocardial tissues of an early arthritis mouse model. Given prior findings that proteins co-modified with MAA and CIT ren-
der both pro-inflammatory and pro-fibrotic effects, these results suggest the presence of these dual modifications in heart
tissues, which could play a role in the pathogenesis of myocardial dysfunction in RA. Additional investigations will be needed
to quantify the functional consequences of these findings and to examine whether a longer time course of CIA is needed to
detect evidence of myocardial fibrosis.

Disclosure: W. Zhou: None;M. Duryee: None; N. Aripova: None; J. Poole: None; C. Hunter: None; A. Nelson: None;
T. Johnson: None; D. Anderson: None; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Figure 3. Trichrome staining of heart tissues in DBA/1J mice immunized with saline and CIA. Minimal collagen deposition (blue color) observed on
trichrome staining of heart tissues from saline-injected (Panel A) and CIA (Panel B) mice.
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Abstract Number: 0033

Refined Autoantibody Profiles in RA Reveal That Primarily ACPAs Binding
Non-glycine Citrulline Motifs Are Associated with Shared Epitope Alleles

Linda Mathsson-Alm1, Helga Westerlind2, Isabel Gehring3, Monika Hansson2, Nasim Ghasemzadeh1, Jessica Rojas-
Restrepo3, Saedis Saevarsdottir4, Joseph Sexton5, Siri Lillegraven6, Espen Haavardsholm6, Merete Hetland7, Hilde
Hammer8, Tore K. Kvien9, Bente Glintborg10, Leonid Padyukov2, Johan Askling2 and Caroline Grönwall2, and the Danish
Rheumatologic Biobank Study Group (the Biomarker Protocol), Swedish Rheumatology Quality Register Biobank Study
Group (SRQb), 1Thermo Fisher Scientific, Uppsala, Sweden, 2Karolinska Institutet, Stockholm, Sweden, 3Thermo Fisher
Scientific, Freiburg, Germany, 4University of Iceland, Reykjavik, Iceland, 5Center for treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, Oslo, Norway, 6Diakonhjemmet Hospital,
Oslo, Norway, 7Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark, 8Diakonhjemmet Hospital,
Oslo, Oslo, Norway, 9Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet
Hospital, Oslo, Norway and University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway, Oslo, Norway,
10DANBIO, Rigshospitalet Glostrup and University of Copenhagen, Virum, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Carriage of HLA-DRB1 shared epitope (SE) alleles and a history of smoking, have been identified as
the most prominent risk factors for development of autoantibody positive rheumatoid arthritis (RA). The hallmark autoanti-
bodies, anti-citrullinated protein antibodies (ACPA) can target various antigens, resulting in heterogeneous ACPA profiles
among patients. Their exact nature and etiological significance remain unknown. ACPA are multi-reactive and bind

Table 1. ACPA fine-specificities by multiplex array in 6900 RA patients
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citrulline-amino acid motifs where “cit-gly” is a common target. We investigated the co-occurrence of RA-specific autoanti-
bodies, and ACPA-patterns by recognized citrulline (cit)-motifs in relation to HLA-DRB1 and smoking.

Methods: We measured rheumatoid factor (RF) IgM IgG and IgA, anti-cyclic citrullinated peptide (CCP2) IgG and IgA, and
IgG to 15 anti-cit- peptides elected to cover different cit-motifs and 4 Carb/Acet-peptides, in 6,907 patients from five Scan-
dinavian RA cohorts [1]. Analyses were performed centrally using fluoroenzyme immunoassay and custom-made multiplex
solid-phase microarray. Cutoffs was set based on 400 healthy controls and high signals were 3x cutoff. HLA-DRB1 SE
alleles were imputed from SNP genotyping data.

Results: Compared to using only CCP2-IgG and/or RF-IgM, seropositivity increased from 76% to 84% when all autoanti-
body tests were included. Single-cit peptides derived from four multi-cit peptides (Cit Fibα36-50, Cit Fibβ60-74, Cit TNC5, Cit
Vim60-75) showed differential binding patterns, supporting recognition of cit-motifs rather than long peptides. Four cit-
peptides (Cit Fibβ36-52, Cit Fibβ60-74-Cit3, Cit Fil307-324, Cit Vim60-75-Cit1) (table 1) captured 97% of IgG anti-CCP2+ patients.
Different ACPA overlapped, but when dichotomizing patients based on high reactivity ( >3x cutoff ) to peptide cit-motifs,
non-glycine but not glycine-motif ACPA associated with HLA-SE alleles (figure 1). In IgG anti-CCP2+ patients, 90% of those
with only high non-glycine ACPA were HLA-SE allele carriers, compared to 67% in the group with glycine-motif only ACPA,
yielding an odds ratio (OR) of 4.5 (95% CI: 1.9-11, Fisher’s exact test). Smoking status did not correlate with fine-specificity
subsets or IgG anti-Carb/Acet but independently associated with IgA/IgM RF and IgA/IgG anti-CCP2 double positivity.

Conclusion: While glycine-motifs are commonly citrullinated and prevalent ACPA-targets, our data in this large cohort of
routine care treated patients with RA reveals that HLA-SE alleles are primarily associated with ACPA to non-glycine cit-motif,
providing new insight in ACPA epitope spreading. The association between IgA and smoking supports a chronic mucosal
response. Our results advance our understanding of citrulline responses in relation to key environmental and genetic RA risk
factors.

Reference:

1. Westerlind et al RMD Open 2023 Sep;9(3):e003027

Figure 1. ACPA fine-specificities to citrulline peptides with glycine-motifs compared to non-glycine motifs. A. Overlap between high reactivity to gly-
cine (gly) and non-glycine peptides in the patients. B. Frequency of HLA-DRB1 SE alleles in IgG CCP2+ patients with different ACPA reactivity
patterns.
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Disclosure: L. Mathsson-Alm: Thermo Fisher Scientific, 3; H. Westerlind: None; I. Gehring: Thermo Fisher Scientific,
3;M. Hansson: None; N. Ghasemzadeh: Thermo Fisher Scientific, 3; J. Rojas-Restrepo: Thermo Fisher Scientific, 3;
S. Saevarsdottir: deCODE genetics/Amgen, 2; J. Sexton: None; S. Lillegraven: None; E. Haavardsholm: None;
M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to
my institution, no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee, Medac, 6, 12, Paid to my institu-
tion, no personal fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to
my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee, UCB, 6, 12, Paid to my institu-
tion, no personal fee;H. Hammer: AbbVie/Abbott, 1, 6, Eli Lilly, 6, Novartis, 1, 6, UCB, 6; T. Kvien: AbbVie/Abbott, 1, 2,
5, Bristol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal, 6, Janssen, 2, 6, Novartis, 2, 5, Pfizer, 2, 5, San-
doz, 2, 6, UCB, 2, 5; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5, Sandoz, 5; L. Padyukov:
None; J. Askling: None; C. Grönwall: None.

Abstract Number: 0034

Arthritogenic Subdoligranulum (S. Dido 7) Is Increased in Individuals At-
Risk for and with Early RA and Decreases over Time During Development
of Inflammatory Arthritis

Lyndsey Cole1, Sucai Liu2, Brendan Allen2, Marie Feser3, Kristen Demoruelle4, Kevin Deane5, Michael Holers3 and
Kristine Kuhn6, 1University of Colorado School of Medicine, Centennial, CO, 2University of Colorado School of Medicine,
Aurora, CO, 3Division of Rheumatology, University of Colorado School of Medicine, Aurora, CO, 4University of Colorado
Anschutz Medical Campus, Golden, CO, 5University of Colorado Denver Anschutz Medical Campus, Aurora, CO,
6University of Colorado, Aurora, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Subdoligranulum didolesgii, S. dido 7, is present in a subset of individuals who are at-risk for RA
(termed ‘ARI’) and who have clinical RA, activates CD4+ T cells in humans with RA, and is bound by dual family IgA/IgG
monoclonal antibodies derived from ARI. S. dido 7 translocates across the intestinal barrier and leads to inflammatory arthri-
tis (IA) and RA-relevant antibodies in mono-colonized germ-free mice. Intestinal permeability and increased abundance of
other bacteria such as Prevotella copri are also observed in ARI and RA. To link these observations to prospective develop-
ment of RA, we hypothesized that intestinal barrier permeability, fecal S. dido 7, and additional dysbiosis will associate with
transition from AR to RA.

Methods: Stool and sera were prospectively collected from 3 groups: 1) ARI, defined as serum CCP+ with no past nor cur-
rent IA at baseline (n=64), 2) Early RA, defined as untreated individuals with CCP+ RA (2010 ACR/EULAR criteria) within
12 months of diagnosis (n=6), and 3) Controls, defined as healthy individuals without IA or RF/CCP (n=49). Longitudinal
samples were collected from ARI over 5 years and sub-grouped as those who convert to IA/RA (converters) and those
who did not (non-converters). Fecal S. dido 7 and serum CCP3, zonulin and sCD14 were measured by quantitative PCR
and ELISA, respectively. Shotgun metagenomic sequencing of stool was performed via Illumina and processed via MetaPh-
lAn and HuMAnN.

Results: Baseline fecal concentration of S. dido 7 was 2.6-fold higher in ARI and 1.4-fold higher in early RA compared to
controls, P=0.01, Table 1. Serum zonulin and sCD14 were lower in ARI compared to controls and RA, P< 0.01, Table 1.
S. dido 7 negatively associated with zonulin and sCD14, Spearman r = -0.36 and -0.19, P < 0.01 and 0.04, respectively,
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and was positively associated with CCP3, r=0.2, P=0.03. Alpha diversity of the fecal microbiome did not differ across groups
at baseline, but beta diversity was significantly different (Figure 1a); by pairwise comparison, there was no baseline difference
between converters and non-converters. ARI exhibited a greater abundance of Prevotella, Phocaeicola, and Bacteroides
genera and lower abundance of Bifidobacterium adolescentis compared to controls (Figure 1b). There was a trend for
S. dido 7 levels with Dietzia cercidiphylli, r=0.31, P= 0.05. Longitudinally, at follow up closest to time of diagnosis with IA/RA
(median 458 days from baseline), converters showed decreased fecal S. dido 7 and increased zonulin and sCD14 com-
pared to baseline (Table 2).

Table 1: Baseline Characteristics and Comparisons Among Healthy Controls, At-Risk Individuals, and Early RA

Table 2: Description of and Comparison Between Baseline and Follow up Samples in At-Risk Converters
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Conclusion: Our data confirm that S. dido 7 is elevated in ARI. However, in converters, S. dido 7 concentration decreases
over time (though not to the level of controls) in association with increased intestinal permeability. This is indicative of active
immune regulation of this bacterium possibly leading to development of IA/RA. Although we confirm dysbiosis at baseline in
ARI, including increased abundance of P. copri, ongoing analysis of longitudinal bacterial metagenomics data will determine
additional bacterial abundance changes with conversion to IA/RA and potentially identify additional associations with
intestinal permeability and S. dido 7.

Disclosure: L. Cole: Appleton Medical (spouse’s employer), 3; S. Liu: None; B. Allen: None; M. Feser: None;
K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6;M. Holers: None; K. Kuhn: Pfizer, 5, UCB, 2.
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Anti-CCP Generation in the Female Genital Tract Is Increased During the
Postpartum Period in Women Without RA

Daniele Marcy1, Ashley Visser2, Claudia Lugo2, Kristin Sturm2 and Kristen Demoruelle3, 1University of Colorado
Anschutz Medical Campus, Northglenn, CO, 2University of Colorado Anschutz Medical Campus, Aurora, CO, 3University
of Colorado Anschutz Medical Campus, Golden, CO
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Figure 1: Beta Diversity Across Participant Groups and Differentially Abundant Species-Level Taxa Between Control and At-Risk Groups
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Background/Purpose: It is well established that women develop RA approximately three times more often than men. In
addition, several risk factors for RA uniquely effect women, including the postpartum period. In the first year following child-
birth, studies demonstrate an approximate 6-fold increase in RA incidence compared to age matched women who have not
recently given birth. The exact mechanism by which the postpartum period contributes to RA pathogenesis is unknown. Our
group has previously found that anti-cyclic citrullinated peptide (CCP) antibodies can be generated in the female genital tract
mucosa in association with local inflammation in women without RA. Herein, we aimed to establish the relationship between
anti-CCP generation at this female-specific mucosal site and the postpartum period.

Methods: We included 26 serum anti-CCP negative women without RA who had delivered a baby in the preceding
12 months and 26 serum anti-CCP negative premenopausal female controls matched on age, sex, smoking and contracep-
tive method use. All women self-collected a cervicovaginal fluid (CVF) sample with an aspirator or menstrual cup. CVF was
processed with PBS, mechanical syringe-based homogenization, and centrifugation to obtain the cell-free supernatant.
CVF supernatant was tested for anti-CCP-IgG (CCP3 ELISA, Werfen). Notably, IgG is the predominant antibody isotype of
the vaginal mucosa and not IgA, like some other mucosal sites. CVF anti-CCP levels were compared between groups by
Wilcoxon signed rank test and linear regression models.

Results: CVF anti-CCP-IgG levels were higher in postpartum women compared to matched controls (Figure 1). Postpartum
women were more likely to have ever been pregnant compared to controls (Table 1), and higher CVF anti-CCP-IgG levels
remained significantly associated with postpartum women after accounting for ever pregnancy in multivariable models
(p=0.03). Within postpartum women, there was no significant relationship between CVF anti-CCP-IgG levels and age,

Figure 1. CVF anti-CCP-IgG levels in postpartum women and matched controls. All women were serum anti-CCP negative. P-value calculated by
Wilcoxon signed rank test.
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smoking, current contraceptive method, months since delivery, type of delivery, or pregnancy associated complication
(Table 2).

Conclusion: Anti-CCP-IgG levels are increased in the female genital tract mucosa in women without RA who were in the first
year postpartum. Absence of serum anti-CCP in these women suggests local mucosal antibody generation. Additional stud-
ies are needed to understand the mechanisms by which childbirth can lead to anti-CCP generation in the female genital tract
mucosa as well as whether inflammation and anti-CCP generation in the female genital tract could help to explain why the
incidence of RA is increased during the postpartum period in premenopausal women.

Disclosure: D. Marcy: None; A. Visser: None;C. Lugo: None;K. Sturm: None;K. Demoruelle: Boehringer-Ingelheim,
5, Gilead, 5, Pfizer, 5.
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Deep Topic Modeling Deconvolves Cell States in Spatial Transcriptomic
Profiles of Rheumatoid Arthritis Synovial Tissue

Preethi Periyakoil1, Melanie Smith2, Meghana Kshirsagar3, Daniel Ramirez4, Edward Dicarlo5, Susan Goodman6, Laura
Donlin2 and Christina Leslie7, 1Weill Cornell Medical College, New York, NY, 2Hospital for Special Surgery, New York, NY,
3Microsoft AI for Good, Seattle, 4Hospital for Special Surgery, Cartago, Costa Rica, 5Hospital for Special Surgery, Weill
Cornell Medicine, New York, NY, 6Hospital for Special Surgery, New York 10025, NY, 7Memorial Sloan Kettering Cancer
Center, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
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Background/Purpose: Recent single-cell RNA sequencing (scRNA-seq) studies of the rheumatoid arthritis (RA) synovium
have highlighted the heterogeneity of cell states present during active disease. It is unclear how these diverse cell types inter-
act with one another in situ, and the role of synovial microenvironments in determining cell states is not well
understood. Sequencing-based spatial transcriptomics (ST) is an innovative technology that provides high-throughput
molecular profiling of tissue sections while preserving spatial information. In this work, we use ST and a scalable unsuper-
vised machine learning method using Dirichlet variational autoencoders (DirVAEs) to identify cellular communities and map
previously-defined cell types to these microenvironments.
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Methods:We applied the 10X Visium CytAssist workflow to 8 synovial tissue sections from 6 patients meeting EULAR 2010
criteria. All synovial sections contained numerous discrete lymphoid aggregates. These 8 ST datasets were aggregated, and
one DirVAE topic model was trained on the combined dataset (Fig 1A). The generated latent features, which can represent
individual or spatially co-occurring cell types, are referred to as “topics”, analogous to topics in standard latent
Dirichlet allocation (LDA). We identified discriminative genes and assigned the cell type(s) contained in each topic based
on inference on published annotated RA scRNA-seq data. Cell type assignments were also confirmed using pathway anal-
ysis of the top ranked genes in each topic.

Results:Our model successfully identified topics that were found to correspond to cell types that are specific to RA, such as
lining and sublining fibroblasts, plasma cells, T and B lymphocytes, myeloid cells, and endothelial cells (Fig 2). Most topics
were found to contain a combination of cell types that may interact with one another given their spatial proximity. Notably,
CD34+ progenitor-like fibroblasts co-occurred in separate topics with (1) LYVE1+ macrophages and (2) adipocytes (Fig 2).
Pathway analysis highlighted the predicted role of complement across all topics containing fibroblasts except for the topic
containing SPARC+ collagen-producing fibroblasts. Notably, though all tissues were consistent with a lymphoid pathotype,
there was significant variation in the occurrence of each topic across tissue sections, indicating significant differences in the
spatial architecture including cell composition and cell-cell interactions between tissues (Fig 3).

Conclusion:Our DirVAE-based deconvolution method resolved fine-grained cell states from ST data and provided informa-
tion beyond simple cell type deconvolution. Our model has allowed detection of possible interactions between previously-
defined cell types and allowed us to map the variation of these cellular communities across multiple tissues. This variation,
even across tissues similarly prominent lymphoid aggregates, highlights the need to further investigate spatial heterogeneity
in the RA synovium to decipher the pathophysiology of RA.

Figure 1: DirVAE topic model pipeline for spatial transcriptomics (ST) deconvolution applied to rheumatoid arthritis (RA) tissue. (A) Diagram of the
model training process. Eight 10X Visium ST datasets generated from eight RA synovial tissue samples were aggregated into one combined cor-
pus of documents, which was inputted into the topic model. The generated latent features are referred to as “topics”; each topic is a distribution
over all the genes in the 10X Visium gene expression profile. (B) The pretrained DirVAE topic model applied onto an existing (or new) 10X Visium
dataset. Each document is represented as a distribution over all the topics. These posterior probabilities can be visualized in any tissue
section on which the model is applied.
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Figure 2: Topics are composed of multiple cell types. Application of the DirVAE topic model trained on all eight ST datasets to a published scRNA-
seq atlas for RA (Zhang et al. 2023 Nature). (A) Expression (mean posterior probability) of each topic in each cell type. (B) Posterior probabilities of
the LYVE1+ macrophage/CD34+ fibroblast topic in each cell cluster. (C) Posterior probabilities of the Adipocytes/CD34+ fibroblast topic in each
cell cluster (note that Zhang et al. did not include adipocytes in their scRNA-seq dataset and therefore these are not represented here. Adipocytes
were identified by their expression of a cell type specific gene expression program).

Figure 3: Degree of variation in topic expression across each tissue sample. Each column represents a sample, while each row corresponds to a
topic. The -log10 p-values indicate the significance level of the difference between the posterior probabilities of the given topic across all spots in
one sample, compared to the probabilities of that same topic in the pooled set spots across the remaining samples. Higher values indicate a
greater variation in topic posterior probabilities in a given tissue section.
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Disclosure: P. Periyakoil: None; M. Smith: None; M. Kshirsagar: None; D. Ramirez: None; E. Dicarlo: None;
S. Goodman: Novartis Corporation Pharmaceuticals, 5, UCB, 1; L. Donlin: Bristol-Myers Squibb(BMS), 2, Karius,
Inc., 5, Stryker, 2; C. Leslie: None.
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Clonal Haematopoiesis of Indeterminate Potential (CHIP) Is Associated
with Disease Activity in Rheumatoid Arthritis
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Proudman6, Devendra Hiwase7 and Mihir Wechalekar8, 1Royal Adelaide Hospital, Tranmere, South Australia, Australia,
2SA Pathology, Adelaide, Australia, 3Flinders University, Adelaide, Australia, 4Flinders Medical Centre, Adelaide, Australia,
5South Australian Health and Medical Research Institute, Adelaide, Australia, 6Royal Adelaide Hospital and University of
Adelaide, Medindie, South Australia, Australia, 7Royal Adelaide Hospital, Adelaide, Australia, 8Flinders Medical Centre,
Bedford Park, Australia
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Background/Purpose: Clonal haematopoiesis (CH) of indeterminate potential (CHIP) is defined as the detection of recur-
rent somatic mutations in genes that are known to drive haematological malignancies (such as DNMT3A, TET2, ASXL1),
at a variant allele frequency (VAF) of >2%, in individuals without haematological abnormalities. CHIP is associated with
increased risk of haematological malignancy and cardiovascular morbidity. Notably, CH can provide selective fitness advan-
tage to haematopoietic stem cells under the stress of chronic inflammation. We hypothesised that the chronic inflammatory
microenvironment in rheumatoid arthritis (RA) provides selective advantage to haematopoietic stem cells, engendering
CH. We therefore evaluated the prevalence and pattern of CHIP in RA and its relationship with disease activity (DA).

Methods: DNA was extracted from the peripheral blood of 50 patients presenting with recent onset RA (baseline) and was
analysed with next generation sequencing, utilising a custom-designed myeloid gene panel for genes commonly associated
with CH. Correlation between CH, patient demographics and disease parameters were then performed with Mann-Whitney
U and chi-square tests.

Prevalence of Clonal Haematopoiesis in our Rheumatoid Arthritis Cohort
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Results: 20% (10/50) and 8% (4/50) RA patients harboured somatic mutations with VAF >0.5% and 2%, respectively.
Patients >60yo were more likely to have CHIP (58.3% vs 18.4%; p=0.007) and VAF >2% (16.7% vs 5.3%; p=0.2). The prev-
alence in the >60yo group was significantly higher than the reported frequency of 5.6% in healthy controls. Furthermore,
10% (5/50) of RA patients had ≥1 variants.

The majority of 24 discrete pathogenic variants (VAF >0.5%) involved DNMT3A (45.8%), TET2 (20.8%) and ASXL1 (12.5%).
Importantly, mutations associated with high risk of progression to myeloid malignancy (TP53, SRSF2 and JAK2) were detected.
Baseline high DAS28was associated with a higher frequency of CHIPmutations compared to lowDAS28 (9.7% vs 5.3%; p=0.6).
Those with high baseline DA and CHIP mutations were less likely to respond to therapy: 66.7% (2/3) of this group were classified
as non-responders (DAS28 at 6months) vs. only 17.4% (4/23) without CHIP mutation VAF >2% (p=0.02).

Conclusion: Patients with RA have increased prevalence of CHIP, and are associated with high DA and poor response to
therapy. Considering the potential risk of further clonal expansion in inflammatory states such as RA, our findings warrant
prospective studies to further characterise CHIP in this subset of patients.

Clonal Haematopoiesis variants within our Rheumatoid Arthritis Cohort

Patients with high disease activity at baseline and no response to treatment at 6months were more likely to have CHIP or have had any exposure to
smoking.
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Disclosure: A. Chin: None; S. Branford: None; A. Small: None; k. Lowe: None; m. Smith: None; M. Kutyna: None;
R. King: None; S. Proudman: None; D. Hiwase: None; M. Wechalekar: None.
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The Role of Dual Specificity Phosphatase 22 (DUSP22) in Rheumatoid
Arthritis: Mechanism and Genetic Investigations
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(Republic of China), 4Taichung Veterans General Hospital, Xitun District, Taichung City, Taiwan (Republic of China),
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Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a debilitating autoimmune disorder characterized by chronic inflamma-
tion and joint damage. This study investigates the role of Dual Specificity Phosphatase 22 (DUSP22), also known as JKAP, in
the pathogenesis of RA, with a specific focus on its interaction with UBR2 and the downstream effects on T cell activation.
We also explore the hypothesis that single nucleotide polymorphisms (SNPs) within the UBR2 gene may lead to functional
changes in the protein, affecting its role in the immune response and contributing to the variability in RA disease progression
observed among patients.

Methods: Peripheral blood samples were collected from 14 RA patients and 6 healthy controls. DUSP22 expression was
analyzed using Western blotting. T cells were purified and activated, followed by proximity ligation assays (PLA) to assess
Lck ubiquitination and UBR2-Lck interactions. JKAP knockout (KO) mice were generated to evaluate arthritis severity and
cytokine profiles. Histological analyses and ELISAs were performed to assess joint damage and cytokine levels, respectively.
Genotyping of the UBR2 gene in RA patients and healthy controls was conducted using next-generation sequencing to
identify prevalent SNPs.

Results: DUSP22 expression was significantly reduced in the peripheral blood leukocytes and T cells of RA patients com-
pared to healthy controls. UBR2 is implicated in protein degradation pathways and interacts with key signaling molecules
involved in immune cell activation, such as Lck. UBR2 modulates Lck activity through K63-linked ubiquitination, suggesting
a critical role in T cell signaling and autoimmune disease pathogenesis. JKAP KO mice exhibited more severe arthritis with
increased synovial proliferation and cartilage damage. Elevated levels of pro-inflammatory cytokines IL-6 and IL-17A were
observed in the serum and joint tissues of JKAP KO mice. Genotyping revealed significant SNPs within the UBR2 gene,
which may lead to functional changes in the protein and affect immune response variability, potentially contributing to RA
disease progression.

Conclusion: Our findings suggest that DUSP22 plays a critical role in modulating inflammatory processes in RA. The down-
regulation of DUSP22 in RA patients may influence UBR2-mediated pathways, contributing to the heightened T cell activa-
tion and inflammation observed in RA. Additionally, SNPs within the UBR2 gene may lead to functional changes affecting
immune response variability and RA disease progression. These results highlight DUSP22 and UBR2 as potential therapeu-
tic targets for RA and provide insights into the molecular mechanisms underlying RA pathogenesis.

75

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: W. Hung: None; Y. Chen: None; W. Huang: None; T. Yen: None; T. Tan: None; H. Chuang: None.
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Generation of Citrullinated Autoantigens Recognized by RA
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Sims1, 1Immunology Biosciences, Research and Early Development, Respiratory and Immunology (R&I),
BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 2Translational Science and Experimental Medicine, Research
and Early Development, Respiratory and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Gothenburg,
Sweden, 3Translational Science and Experimental Medicine, Research and Early Development, Respiratory and
Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 4University of Glasgow, College of Medical
Veterinary and Life Sciences, Glasgow, United Kingdom, 5Early Clinical Development, Research and Early Development,
Respiratory and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Cambridge, United Kingdom
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Background/Purpose: Anti-citrullinated protein autoantibodies (ACPA) promote inflammation and joint tissue injury and
define a poor prognostic group of patients with rheumatoid arthritis (RA). Citrullinated autoantigens that drive this autoim-
mune response are generated by Peptidyl Arginine Deiminase (PAD) enzymes. PAD2 and PAD4 are increased in the blood
and synovial fluid of RA patients, and are found on the surface of neutrophils and monocytes. Previously, we have shown
that AZD1163 a bi-specific antibody targeting these enzymes potently inhibits PAD activity in blood, serum and synovial fluid
using a histone H3 citrullination assay. To date, a suppressive role for AZD1163 against the diverse set of citrullinated anti-
gens found in RA patients has not been established, and the impact on cell surface PAD activity has not been evaluated.
Herein we evaluate the potential of AZD1163 to inhibit the generation of a broad set of RA-associated citrullinated antigens,
and its capacity to suppress cell surface PAD activity.

Methods: Recombinant PAD2 and PAD4 enzymes were used to citrullinate discovery protein arrays and bespoke peptide
antigens. Serum from seropositive and seronegative RA patients were evaluated to assess reactivity to citrullinated and
unmodified antigens in an ELISA-based format. To assess the effect of AZD1163 on the activity of soluble and membrane
PADs, cell culture supernatants or immune cells were incubated with substrates and citrullinated proteins were detected
by Western Blot or ELISA with specific antibodies.

Results: Citrullinated antigens were preferentially recognized by autoantibodies in RA patients’ serum seropositive for
ACPA. Both PAD2 and PAD4 contributed to the generation of a spectrum of citrullinated autoantigens recognized by RA
autoantibodies. Importantly, AZD1163 potently inhibited the generation of these citrullinated autoantigens irrespective of
the substrate. AZD1163 also inhibited PAD activity and the citrullination of substrates from both soluble and immune cell
membrane associated PADs.

Conclusion: AZD1163 is a bi-specific anti-PAD2/4 antibody in phase I clinical trials (NCT06103877) for the treatment of
RA. AZD1163 blocks the enzymic activity of soluble and membrane PAD2 and PAD4 preventing protein citrullination. Tar-
geting the generation of the citrullinated autoantigens that drive autoimmunity and chronic inflammatory responses in the
joints is a novel approach for the treatment of RA.
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2, Celgene, 2, Compugen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5,
6; D. Close: AstraZeneca, 3; G. Sims: AstraZeneca, 3.
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Targeting Complement Factor B (CFB) via a Novel siRNA Therapy
(AZD6912) to Treat Inflammatory Arthritis
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Background/Purpose: New precision medicine guided therapies targeting alternate disease driving processes are required
to improve clinical outcomes in RA. The complement pathway has long been implicated in RA pathogenesis. In particular,
increased levels of the Complement Factor B (CFB) breakdown product Ba are found in synovial tissue showing alternative
pathway (AP) activation in a subset of RA patients. Targeting the alternative pathway by suppressing CFB would inhibit the
amplification of the complement cascade while preserving capacity to remove pathogenic auto-immune complexes and
opsonize pathogens. Herein, the objective was To develop a novel therapy targeting the alternative pathway of complement
activation for the treatment of RA.

Methods: Complete, CFB-depleted and heat inactivated serum were treated with Zymosan for 60 min and C3a, C5a and
MAC were detected by ELISA. GalNAC-conjugated siRNA were designed to suppress hepatic CFB expression and
screened for CFB knockdown. AZD6912 targets human CFB, and a surrogate siRNA GalXC-CFB targets murine CFB.
The CAIA model of arthritis in Balb/c mice using ArthritoMab antibody cocktail (Day 0) and LPS (Day3) was used to assess
the impact of GalXC-CFB with prophylactic and therapeutic dosing regimens. A 4-point scale arthritis scoring system based
on erythema and swelling of hind paws was used. At termination (Day 13) hind paws were harvested, fixed, decalcified and
processed for paraffin embedding, sectioned for H&E staining, Safranin-O staining, RNAscope for C3 and CFB mRNA
expression, and CD11b IHC. The pharmacology and safety profile of AZD6912, a siRNA targeting human CFB, was evalu-
ated in non-human primates. PK/PD readouts included hepatic CFB mRNA expression measured by rtPCR, serum CFB
protein detected by Western Blot and ELISA, and CAP activity using the Wieslab assay.
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Results: CFB is necessary for zymosan mediated activation of the alternative complement pathway and the generation of
C3a, C5a and terminal complement components in vitro. Surrogate CFB siRNA dose-dependently reduced murine hepatic
mRNA expression and circulating levels of CFB in vivo. Prophylactic dosing of surrogate CFB siRNA prevented the develop-
ment of CAIA. Moreover, following the emergence of inflammatory arthritis (Day 5), a single 3 mg/kg therapeutic dose
resolved existent CAIA in the hind paws. Improvement in clinical scores were associated with reduced immune cell infiltrates
and reduced C3 and CFB expression and cartilage erosion in the ankle joints. In non-human primate studies, monthly
2 mg/kg AZD6912 sc dosing inhibited hepatic mRNA (�80%) and serum CFB levels (�85%) resulting in sustained suppres-
sion of AP activity ( >95%) over the 16-week study period. There was no evidence of off-target mRNA knockdown in the
liver, and the preliminary safety assessment was unremarkable.

Conclusion: Suppression of CFB using a GalNAC targeting siRNA demonstrated that inhibition of hepatic CFB was suffi-
cient to reduce articular inflammation and damage in the murine CAIA model. In non-human primates AZD6912 suppressed
CFB levels and complement alternative pathway activity. Dose-to-man modelling predictions and toxicology studies in cyno-
molgus monkeys support progression into the clinic.

Disclosure: G. Sims: AstraZeneca, 3; M. Collins: AstraZeneca, 3; N. Pursell: Dicerna, 3; T. Kuriakose: AstraZeneca,
3; F. Jiang: AstraZeneca, 3; K. Moore: Alexion, AstraZeneca, 3; L. Bertrand: Alexion, AstraZeneca, 3; M. Lasaro:
Alexion, AstraZeneca, 3; J. Neisen: AstraZeneca, 3; S. Manetz: AstraZeneca, 3; G. Wong: AstraZeneca, 3; P. Riley:
Alexion, AstraZeneca, 3; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene,
2, Compugen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6;
K. Konstantinidis: AstraZeneca, 3; D. Close: AstraZeneca, 3.
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Disease Activity and Serological Inflammatory Markers Are Associated
with TNF-a and IL-6-Induced Osteoclasts, but Not with RANKL-Induced
Osteoclasts in Peripheral Blood Monocytes from Patients with
Rheumatoid Arthritis

Yokota Kazuhiro1, Yoshimi Aizaki1, Miyoko Sekikawa2, Hiroshi Kajiyama1, Yasuto Araki1, Yuho Kadono2, Yuji Akiyama1

and Toshihide Mimura1, 1Department of Rheumatology and Applied Immunology, Faculty of Medicine, SaitamaMedical
University, Saitama, Japan, Iruma-gun, Saitama, Japan, 2Department of Orthopaedic Surgery, Saitama Medical
University, Saitama, Japan, Iruma-gun, Saitama, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: We previously reported that a combination of TNF-α and IL-6 induces mouse osteoclast (OC)-like
cells and human OCs with bone resorption activity [Arthritis & Rheumatology, 2014, 2021]. Interestingly, the number of
OCs induced by TNF-α and IL-6 from peripheral blood mononuclear cells in rheumatoid arthritis (RA) patients showed a pos-
itive correlation with the modified total Sharp score, whereas RANKL-induced OCs did not. In this study, we aimed to: 1)
clarify the association between disease activity and TNF-α and IL-6-induced OCs or RANKL-induced OCs in peripheral
blood monocytes (PBMs) from RA patients; 2) evaluate the effects of the JAK inhibitor (JAKi) filgotinib (FIL) on the differenti-
ation of these OCs; 3) identify TNF-α and IL-6-induced OCs, characterized as TRAP+ MMP-3+ RANK− OCs, and RANKL-
induced OCs, characterized as TRAP+ MMP-3− RANK+ OCs, in the joint bone tissue.
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Methods: PBMs from 13 RA patients were stimulated with TNF-α and IL-6 or RANKL. The number of tartrate-resistant
acid phosphatase (TRAP)-positive multinucleated cells was quantified as osteoclasts. Disease activity and serological
inflammatory markers were also assessed. We analyzed the number of OCs induced by either TNF-α and IL-6 or RANKL
in RA PBMs both before and 24 weeks after treatment with FIL. Decalcified tibial bones from five RA patients and four
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osteoarthritis (OA) patients undergoing joint surgery were stained with TRAP and immunohistochemically with anti-
MMP-3 or anti-RANK antibodies to analyze marker expressions.

Results: The number of OCs induced by TNF-α and IL-6 from PBMs showed significant positive correlations with DAS-
28-ESR, SDAI, and CDAI, as well as with serum levels of CRP, ESR, and MMP-3 in the same patients (each n = 13, p <
0.05, Fig. 1, 2). No such correlations were observed for RANKL-induced OCs. After twenty-four weeks of treatment with
FIL, the number of TNF-α and IL-6-induced OCs differentiated from PBMs significantly decreased compared to that before
the treatment (n = 10, p = 0.002). No significant changes were observed in the number of RANKL-induced OCs during a
24-week administration of FIL in the same patients (n = 10, p = 0.8376, Fig. 3). On the bone surface, the number of TRAP+

MMP-3+ RANK− OCs, the expression pattern of which was the same as that shown in TNF-α and IL-6-induced OCs in vitro,
was significantly higher in patients with RA than in OA patients. Notably, in the bone erosion regions of RA patients, there
were considerably more TRAP+ MMP-3+ RANK− OCs compared to TRAP+ MMP-3− RANK+ OCs.

Conclusion: Our results demonstrated that TNF-α and IL-6-induced OCs may contribute to the pathological and inflamma-
tory bone destruction in patients with RA. In particular, targeting TNF-α and IL-6-induced OCs is anticipated to create new
therapeutic strategies such as JAKi.

Disclosure: Y. Kazuhiro: None; Y. Aizaki: None; M. Sekikawa: None; H. Kajiyama: None; Y. Araki: None;
Y. Kadono: None; Y. Akiyama: None; T. Mimura: Gilead, 5.
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Abstract Number: 0042

Modulating Inflammation and Angiogenesis in an Advanced 3D
Rheumatoid Arthritis Synovial Tissue Model

Eva Philippon1, Jan Piet van Hamburg1, Lisanne van Rooijen1, Gary Sims2, Conny Van der Laken3 and Sander Tas4,
1Amsterdam UMC, Amsterdam, Netherlands, 2Immunology Biosciences, Research and Early Development, Respiratory
and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 3Amsterdam UMC - location VUMC,
Amsterdam, Netherlands, 4Amsterdam UMC, locatie AMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is a progressive and systemic autoimmune disorder characterized by
chronic and destructive joint inflammation. Key features of RA include synovial cell proliferation, angiogenesis and extensive
immune cell infiltration in the synovium. In vitro approaches that replicate the complex cell interactions within RA synovial tis-
sue are essential for preclinical and translational research. These models enhance our understanding of RA pathophysiology
and help in the development of new diagnostic and therapeutic strategies. Recently, we developed a novel RA synovial tis-
sue spheroid-based model that integrates RA fibroblast-like-synoviocytes (RAFLS), endothelial cells (ECs), and macro-
phages, allowing for the study of both angiogenesis and inflammatory processes.

In this study, we examined the potential of the 3D model, incorporating either inflammatory “M1”-like or anti-inflammatory
“M2”-like macrophages, to modulate key RA inflammatory processes. We used established anti-TNF therapies and novel
small molecule inhibitors of the NF-κB signaling pathways.

Methods: We created spheroids composed of RAFLS, ECs and either M1 or M2 macrophages derived from monocytes.
These spheroids were cultured in a collagen-based matrix and exposed to various conditions: pro-angiogenic factors
(VEGF/bFGF), the pro-inflammatory cytokine TNFα, or RA synovial fluid (SF). The impact of macrophage phenotype on
spheroid outgrowth, macrophage containment, and cytokine production was quantified using confocal imaging and digital
image analysis by machine learning, and ELISA for measuring pro-inflammatory soluble factors in culture supernatants.
Finally, therapeutic compounds were tested in the 3D model with M1 macrophages in the presence of GF, SF or TNF using
the same readouts.

Results: M2 macrophages exhibited greater migration away from the spheroid core compared to M1 macrophages in all
conditions. SF significantly enhanced the containment of M1 macrophages within the spheroid core, a result not observed
with the M2 macrophages. The inhibitor of κB Kinase (IKKβi) reduced spheroid outgrowth (�50%) in the model with M1
macrophages under GF stimulation, while the NF-κB-inducing kinase (NIK) inhibitor fully prevented spheroid outgrowth
compared to the unstimulated condition. Both TNF inhibitors, etanercept (ETA) and certolizumab pegol (CP), reduced inter-
leukin (IL)-6 production to levels comparable to unstimulated conditions upon GF stimulation. TNF stimulation significantly
increased IL-6 production, which was strongly inhibited by IKKβi, ETA and CP. None of the compounds affected macro-
phage containment within the core compared to SF-only conditions.

Conclusion:Our 3D RA synovial tissue effectively replicates alterations in cellular interactions based onmacrophage pheno-
type and demonstrates the inhibitory effects of therapeutic compounds on spheroid outgrowth and soluble mediator pro-
duction. This model shows the potential for testing the effect of various therapeutic applications on RA synovial
inflammation and angiogenesis.
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Disclosure: E. Philippon: None; J. van Hamburg: None; L. van Rooijen: None; G. Sims: AstraZeneca, 3; C. Van der
Laken: None; S. Tas: None.

Abstract Number: 0043

Inflammatory and Angiogenic Serum Profile of Refractory Rheumatoid
Arthritis

Manon Lesturgie-Talarek1, Virginie Gonzalez2, ALICE COMBIER3, Marion THOMAS4, Margaux Boisson5, Sandrine
Carves3, Sarah Wanono3, Lucie Poiroux3, Anne Cauvet1, Sophie Hecquet6, Yannick Allanore7 and Jérôme Avouac8,
1Université de Paris, Institut Cochin, INSERM U1016 CNRS UMR8104, Paris, France, 2Université de Paris, Institut Cochin,
INSERM U1016 CNRS UMR8104, Paris, Ile-de-France, France, 3Hôpital Cochin - Université Paris Cité, Paris, France, 4APHP,
Paris, France, 5Hôpital Cochin - Université Paris Cité, Paris, 6Cochin Hospital, Paris, France, 7Université Paris Cité, Paris,
France, 8Rheumatology A Department, Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite the emergence of new therapies, a considerable proportion of individuals with rheumatoid
arthritis (RA) still endure symptoms, giving rise to the concept of "refractory RA". This concept reflects the complex patho-
genesis of this autoimmune disease, in which both inflammation and angiogenesis play a key role. This study aimed to pin-
point specific circulating angiogenic and inflammatory markers of refractory and active RA.

Methods: We used Luminex technology to measure the concentrations of 17 serum angiogenic (angiopoietin-1,
neuropilin-1, Tie-2, endostatin, CXCL4, VCAM-1, VEGF, PlGF) and inflammatory (interferon-gamma, IL-2, IL-4, IL-6, IL-8,
IL-10, TNF-alpha, MMP-1, and BAFF) markers in 211 RA patients.

RA patients were categorized into three groups:

- Refractory (failure of 2 or more targeted therapies) active (persistence of objective signs of disease activity) RA

- Non-refractory (failure of ≥1 csDMARDs or a first line of targeted therapy) active RA

- Non-active RA (DAS28≤3.2).

The main objective was the identification of circulating markers that would differ specifically in the active and refractory RA
population. Secondary outcomes were the detection of markers associated with disease activity and identification of corre-
lations between the various markers and disease activity indicators.

Results: Refractory and non-refractory active RA patients differed in disease duration (18 years in refractory active RA ver-
sus 11 years non-refractory active, p< 0.001), structural damages (73% in refractory and active versus 45% in non-
refractory active, p< 0.001) and the utilization of biologic therapy (78% in refractory and active versus 19% in non-refractory
active, p< 0.001) (Table 1).

The concentrations of the 17 markers failed to distinguish refractory from non-refractory RA patients. The comparison of
active and non-active RA only revealed a strong increase of IL-6 concentration in active RA.
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Then, correlograms were conducted to examine the relationships between angiogenic and inflammatory markers with RA
disease characteristics. Refractory active RA exhibited a limited correlation profile showing only three correlations (VEGF,
Neuropilin-1 and IL-6) with markers of disease activity (CRP or DAS28 CRP). By contrast, in non-refractory active RA
patients, correlograms revealed an extensive proinflammatory and proangiogenic correlation profile with 12 markers corre-
lating with inflammation markers or disease activity (Figure 1B). Refractory active RA showed a serum profile closer and even
poorer than that of non-active in which 6 biomarkers correlated with CRP. (Figure 1C).

Table 1. Patient characteristics. CRP: C-Reactive Protein; DAS: Disease Activity Score; ESR: Erythrocytes Sedimentation Rate; IQR: Interquartile
Range; JAK: Janus Kinase; RA: Rheumatoid Arthritis; TNF: Tumor Necrosis Factor; SD: Standard Deviation.
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Conclusion: No classical marker of RA emerged as specific for refractory disease in this study. Moreover, refractory and
active RA patients exhibited only few correlations with disease activity markers, despite the persistence of clinical and biolog-
ical signs of disease activity. This may suggest that additional molecules may be implicated in refractory disease outside
those herein selected. These findings also highlight the potential limitations of serum analysis in refractory active RA.

Disclosure: M. Lesturgie-Talarek: None; V. Gonzalez: None; A. COMBIER: None;M. THOMAS: None;M. Boisson:
None; S. Carves: None; S. Wanono: None; L. Poiroux: None; A. Cauvet: Corvus, 12, Research grant given by Corvus;
S. Hecquet: None; Y. Allanore: Corvus, 12, Research grant given by Corvus; J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5,
6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer, 5, 6, Sanofi, 4, 6.
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Synovial Phosphoproteomic Profiling in Early and Advanced Rheumatoid
Arthritis (R4RA Trial) Identifies Specific Signaling Pathways Linked to
Distinct Pathotypes

Cankut Cubuk1, Rachel Lau1, Vinothini Rajeeve2, Pedro Cutillas2, Rebecca Hands1, Liliane Fossati-Jimack1, Anna Surace1,
Alessandra Nerviani1, Felice Rivellese1, Myles Lewis3 and Costantino Pitzalis4, and the R4RA Collaborative
Group, 1Centre for Experimental Medicine and Rheumatology, William Harvey Research Institute, Queen Mary
University of London and Barts NIHR BRC & NHS Trust, London, EC1M 6BQ, London, United Kingdom, 2Cell Signalling
and Proteomics Group, Centre for Genomics and Computational Biology, Barts Cancer Institute, Queen Mary University
of London, London, EC1M 6BQ, London, United Kingdom, 3Queen Mary University of London, London, United Kingdom,
4QMUL, Bromley Kent, United Kingdom
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Figure 1. Serum signature in rheumatoid arthritis subgroups. Correlograms of angiogenic and inflammatory markers and clinico-biological data in
refractory active RA (n=59) (A), non-refractory active RA (n=85) (B) and non-active RA (n=67) (C). Only significant Spearman’s correlation coeffi-
cients are represented by colour intensity and square size. Red: positive correlation. Blue: negative correlation. ALAT: Alanine Aminotransferase;
ASAT: Aspartate Aminotransferase; BAFF: B-cell activating factor; BMI: Body Mass Index; CRP: C-Reactive Protein; CXCL4/PF4: Platelet Factor
4; DAS28: Disease Activity Score 28; ESR: Erythrocyte Sedimentation Rate; GGT: Gamma-glutamyl transferase; HDL-C: High-density lipoprotein-
cholesterol; IFN: Interferon; LDL-C: Low-density lipoprotein-cholesterol; RF: Rheumatoid factor; IL: Interleukine; MMP-1: Matrix
Metalloproteinase-1; PlGF: Placenta Growth Factor; RA: Rheumatoid Arthritis; TNF: Tumor Necrosis Factor; VAS: Visual Analogue Scale;
VCAM-1: Vascular Cell Adhesion Protein 1; VEGF: Vascular Endothelial Growth Factor.
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Background/Purpose: Rheumatoid arthritis (RA) is an incurable autoimmune disease where response to therapy is heter-
ogenous. Clinically indistinguishable RA patients can be classified histo-pathologically into three distinct pathotypes:
lympho-myeloid (LM), diffuse-myeloid (DM) and fibroid-pauci-immune (FPI). They are characterized by heavy lymphocytic
infiltration (LM), macrophage rich / lymphoid poor (DM) and fibroblast rich / myeloid and lymphoid poor (FPI). Understanding
the signaling pathways associated with these pathotypes is likely to be critical for therapeutic targeting. Our pilot (phospho)
proteome analysis of 8 early-stage RA synovial biopsies highlighted that immunological pathways were preferentially associ-
ated with LM compared to DM with distinct phosphorylated kinases1. Here, to establish the dynamics of expression across
disease stages, we expanded that analysis to advanced, anti-TNF inadequate responder RA patients recruited to the R4RA
trial2,3.

Methods: The phosphoproteome and proteome profiles of 33 pre-treatment synovial biopsies from the R4RA trial were
analyzed using label-free mass spectrometry (Figure 1A). There were 21 lympho-myeloid, 7 diffuse-myeloid and 5 fibroid-
pauci-immune samples.

Results: Principal component analysis highlighted that synovial pathotypes are key drivers of the phosphoproteome and
proteome profiles (Figure 1B-C). Lympho-myeloid was the most immunologically active with the upregulation of lymphopro-
liferative signaling pathways, recapitulating the pilot study with lymphoid and myeloid samples1. This larger scale analysis
demonstrated an enrichment of B cell receptor related kinases, such as B Lymphocyte Kinase (BLK, p = 0.001) in LM com-
pared to DM pathotype. Furthermore, the gradient of immune signaling across the three pathotypes (LM > DM > FPI) is also
seen through the expression of Mammalian Target of Rapamycin (MTOR) where MTOR and 3-Phosphoinositide Dependent
Protein Kinase 1 (PDPK1) were upregulated in LM compared to FPI (p = 0.001 and 0.009, respectively), whereas PDPK1
was enriched in DM compared to FPI (p = 0.008). Conversely, the FPI (phospho)proteome signatures were associated with
cytoskeletal and extracellular matrix processes (e.g., vimentin and collagen proteins), consistent with known fibroblast
function.

Figure 1: Pathotype is a key determinant of phosphoproteome and proteome profiles in synovial biopsies. (A) 33 pre-treatment synovial biopsies
from the R4RA trial underwent protein extraction, digestion and fractionation for mass spectrometry analysis of the phosphoproteome and prote-
ome profile. With phosphoproteome analysis, there was an additional enrichment step to isolate the phosphoproteins. The workflow diagram is
adapted from Higgins et al Biochemical Journal 2023. The joint image is from ServierMedical Art, licensed under a Creative Commons Attribution
3.0 unported license. (B)Principal component analysis (PCA) of the phosphoproteome profiles and (C)total proteome profiles.
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Conclusion: Synovium (phospho)proteome analysis identified specific signaling pathways associated with distinct patho-
types both in early and advanced RA, which can be exploited for targeted therapeutic applications. R4RA treatment
response analysis is ongoing.
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Background/Purpose: Citrullination is a key physiological process that drives autoantibody formation in Rheumatoid Arthri-
tis (RA). This irreversible post-translational modification of the amino acid arginine is catalyzed by Peptidyl Arginine Deami-
nase (PAD), which converts the positively charged arginine residue to a negatively charged citrulline. Most RA patients
develop a spectrum of autoantibodies to peptides/proteins featuring citrulline residues (ACPA). It remains unclear whether
there is an excess production of specific citrullinated proteins in RA patients that is driving the autoantibody response. The
aim of this study was to undertake an unsupervised proteomic analysis of the RA citrullinome, and determine the conse-
quences of citrullination in RA.

Methods: To isolate citrullinated proteins, we used a biotinylated Phenylglyoxal probe (Cayman), which has been shown
previously to bind to citrulline with high specificity. Citrullinated serum proteins were isolated on streptavidin beads from
20 samples, 10 ACPA+ RA patients and 10 First-Degree Relatives (FDR) of RA patients, who served as controls. Mass spec-
trometry was undertaken after on-bead digestion with trypsin. MS data was processed with MaxQuant to determine label
free quantification, and a network analysis was performed in R. Enriched cit-proteins and cit-immune complexes (IC) were
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measured using custom ELISAs, which included a larger cohort of FDR (ACPA- n=31, ACPA+ n=26) and RA (n=31) from a
well-established RA risk longitudinal cohort in Manitoba, Canada. Classical complement activation was measured by absor-
bance (Svar) using 10% human serum.

Results: After processing, a total of 249 cit-proteins were identified with high confidence. Using a machine learning algorithm
called graph adjacency we identified 3 proteomic cliques (highly correlated protein sets, threshold R=0.7) in the human citrulli-
nome. GO pathwayswere enriched in 2/3 cliques, with clique 2 enriched for complement activation and clique 3 enriched for neu-
trophil degranulation. Citrullination of HC sera (n=6) with PAD2 significantly reduced classical complement activation (p=0.016)
compared to untreated HC sera (Fig1). The RA citrullinome displayed higher expression of complement proteins such as C9,
CFB, CD1 and C5, and GO pathway enrichment included complement activation (Fig2). Total serum cit-C9 (p=0.02) and cit-
CF1 (p=0.019) were validated with 63 samples (RA n=31) with a strong correlation (r=0.69, p< 0.0001) between cit-C9 and cit-

Figure 2: Citrullinated proteins enriched in RA (red) and First-Degree Relatives (FDR, blue, left). Citrullinated proteins in RA are involved in comple-
ment and humoral immune response (fold change relative to FDR).

Highly correlative protein cliques enriched with complement activation (Clique 2) and neutrophil degranulation (Clique 3). Classical complement
activation is decreased by peptidyl arginine deaminase (PAD).
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CF1. Cit-C9 IgG ICs were elevated in ACPA+ FDR (n=26, p< 0.0001) and RA (p< 0.0001) compared to ACPA- FDR, but not cit-
CF1. Autoantibodies to cit-C9 were also higher in ACPA+ FDR (p=0.01) and RA (Fig3, p=0.002).

Conclusion: This analysis of the circulating citrullinome in RA patients and ACPA+ at risk individuals suggests that augmented
citrullination of specific proteins networks involved in complement activation and neutrophil degranulation may have direct func-
tional consequences for these processes. The reduction in complement activation induced by PAD2 meditated citrullination
may serve as a homeostatic mechanism to control the immune response, but also lead to the development of RA autoantibodies.

Disclosure: K. Trivedi: None; C. Klenke: None; J. Kim: None; J. Maisha: None; A. Sememenko: None; X. MENG:
None; M. Navarrete: None; H. El-Gabalawy: None; L. O’Neil: Abbvie, 6, UCB, 2.

Abstract Number: 0046

Impaired Neutrophil Extracellular Trap (NET) Degradation in Rheumatoid
Arthritis (RA) and Pre-clinical RA Is Mediated by Anti-NET Antibodies

Jeba Atkia Maisha1, Alina Sememenko2, Jun Kim2, Mario Navarrete2, XIAOBO MENG1, Hani El-Gabalawy1 and Liam
O’Neil1, 1University of Manitoba, Winnipeg, MB, Canada, 2University of Manitoba, Winnipeg, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 3: Cit-C9 and cit-CF1 are upregulated in RA, and correlate strongly with each other. Anti-cit-C9, but not cit-CF1 immune complexes (IC) are
increased in ACPA+ First-Degree Relatives (FDR) and RA. Anti-cit-C9 are increased in ACPA+ FDR and RA patients.
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Background/Purpose: Rheumatoid Arthritis (RA) begins after a prolonged preclinical phase which is marked by the devel-
opment of RA antibodies, typically against citrullinated proteins (ACPA). The production of neutrophil extracellular traps
(NETs), a form of cell death undertaken by neutrophils, leads to the extrusion of self-DNA decorated in citrullinated proteins,
predominantly histones and proteases. Increased NET abundance has been observed in the blood and at mucosal surfaces
in established and preclinical RA, but it is not known if dysregulated NET production or impaired NET degradation, or both, is
involved. This study aimed to evaluate NET degradation in a well-established longitudinal cohort of first-degree relatives
(FDR) of RA patients, individuals at-risk to develop future RA.

Methods: Total NET complexes (citrullinated Histone-3-dsDNA complexes) were measured in 10% plasma using a custom
in-house ELISA. A plate-based NET degradation assay was performed based on past publications. In brief, neutrophils
(1.0x106 cells) were cultured at 37oC in a 96-well plate in the presence of A23187 (1uM) to form NETs, which are detected
by fluorescence (SYTOX green, 10uM). Two reads are taken, one before and one after 10% plasma is added (overnight at
37oC), and these reads are used to calculate the % of NETs degraded in quadruplicates. Poor/good NET degraders were
determined using group sample median. Anti-NET antibodies were determined by ELISA, using plates coated with micro-
coccal nuclease isolated NET complexes (10% NETs). DNase-1 activity was assessed in plasma via fluorescence (Abcam)
according to the manufacturer’s instructions. Protein G beads were used to isolate IgG from 50 μL of plasma and resus-
pended in neutral buffer.

Results: Using samples from RA (n=30), ACPA- FDR (n=16), ACPA+ FDR (n=16) we observed higher NET complexes
(citH3-dsDNA) in the plasma of ACPA+ FDR (p < 0.0001) and RA patients (p < 0.0001) compared to ACPA- FDR. NET degrada-
tion (using healthy control plasma as positive control, n=10), was impaired in ACPA+ FDR (p=0.005) and RA (p=0.001), but not in
ACPA- FDR. There was no association between NET complexes and NET degradation capacity. Anti-NET antibodies were
detected in ACPA+ FDR (p < 0.0001) and RA (p < 0.0001, Fig 1) and anti-NET antibody levels were higher in individuals whowere
labelled as poor degraders compared to good degraders (p=0.04). There was also a negative association between anti-NET anti-
bodies and NET degradation (R=-0.43, p=0.09, Fig2). DNase-1 activity was no different between any of the sample groups, and
not reduced in samples considered poor degraders. Total IgG was isolated from poor NET degraders with high anti-NET IgG
(n=3). Pre-incubation of IgG (10% total IgG) reduced the degradation of NETs by HC plasma (p=0.003, Fig3).

Conclusion:We show for the first time that NET degradation is impaired in RA and preclinical RA and that this observation is
not related to reduced DNase-1 activity. Our data suggests that anti-NET antibodies, likely ACPA, reduce NET degradation
by binding to protein-DNA complexes, potentially shielding these complexes from local DNases.

Figure 1: NET complexes (citrullinated H3-dsDNA) are increased in RA and ACPA+ First-Degree Relatives (FDR) without RA. NET degradation
capacity is reduced in RA and ACPA+ FDR without RA.
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Disclosure: J. Maisha: None; A. Sememenko: None; J. Kim: None; M. Navarrete: None; X. MENG: None; H. El-
Gabalawy: None; L. O’Neil: Abbvie, 6, UCB, 2.

Figure 3: DNase-1 activity is not different between poor and good degraders. Pre-incubation with IgG from RA patient with anti-NET antibodies
reduces NET degradation.

Figure 2: Anti-NET (neutrophil extracellular traps) antibodies are elevated in ACPA+ First Degree Relatives (FDR) without RA. Anti-NET antibodies
are higher in RA patients with high NET complexes, and in those who are poor NET degraders. There is a negative correlation between anti-NET
antibodies and NET degradation.
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Abstract Number: 0047

Asthma Is Associated with Increased Serum IgA Antibodies to
Citrullinated Peptide Antigenscompared to Healthy Controlsin Discovery
and Validation Cohorts

Drayton Rorah1, Linh Ngo2 and Scott Matson3, 1University of Kansas, Internal Medicine, Kansas City, KS, 2University of
Kansas School of Medicine, Kansas City, 3University of Kansas, Kansas City, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The connection between airway inflammation as seen in patients with asthma and rheumatoid
arthritis (RA) has been suggested by previous epidemiologic studies. For instance, asthma and chronic obstructive pulmo-
nary disease have been associated with increased prevalence of RA in prospective, longitudinal studies when compared
to healthy controls. RA-associated autoantibodies, including antibodies to citrullinated peptides (ACPA) have been found
to be significantly higher in populations of patients with lung diseases such as pulmonary fibrosis than seen in healthy con-
trols. The purpose of our study is to evaluate the association between asthma and serum ACPA antibodies when compared
to healthy controls in two large, well characterized asthma cohorts.

Comparison of ACPA IgA titers across three cohorts
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Methods: Our study leveraged two large asthma cohorts that were collected prospectively for research efforts at 8 tertiary
care centers in the United States. Our patient population included 189 patients from a large multi-center prospective asthma
study and 166 patients in our validation cohort of asthma patients collected a single medical center and 94 healthy controls
collected from a local health fair screening sample. Both asthma cohorts included patients with mild, moderate and severe
asthma based on international guidelines. Levels of serum ACPA IgG and IgA isotypes were measured via ELISA using kits
supplied by Inova Diagnostics, Inc., San Diego, CA. Comparisons of ACPA titers across cohorts were performed using Wil-
coxon rank sum test with continuity correction. ACPA positivity was determined based on 3 standard deviations above the
mean in healthy controls. ACPA positivity proportion comparisons were made via Pearson’s Chi-squared test with Yate’s
continuity correction.

Results: The median ACPA IgA in the discovery asthma cohort was 74.9 u/mL (IQR: 90.1) and 103.0 u/mL (IQR: 99.4) in the
validation asthma cohort, while the healthy control median was 49.0 u/mL (IQR: 37.7). ACPA IgA titers were significantly higher
in both the asthma discovery and validation cohorts than in the healthy control group (p-values for both comparisons: < 0.001)
(Figure 1). In terms of proportion of ACPA positivity, the discovery asthma and validation asthma cohorts had 37.3% and
22.2% ACPA IgA positivity compared to 3.7% in the control cohort which were both significantly greater proportion than con-
trols (p-value < 0.001 for both). There was no significant difference found in ACPA IgG across these comparisons.

Conclusion: We observed that patients with asthma had significantly higher IgA ACPA titer and IgA ACPA positivity when
compared to healthy controls in a discovery and validation cohort. This suggests a potential relationship between airway
inflammation such as that seen in patients with asthma and development of serum ACPA (IgA). This finding supports the role
of the lung mucosa as a site for ACPA development.

Disclosure: D. Rorah: None; L. Ngo: None; S. Matson: None.

Abstract Number: 0048

Role of the Chemokine CCL22 in Rheumatoid Arthritis Development

Marcelo Afonso1, Masa Filipovic1, Alexandra Argyriou2, Alexandra Circiumaru3, Mikael Ringh1, Konstantin Carlberg1,
Vijay Joshua1, Szu-Jing Chen1, Marianne Engström1, Heidi Wähämaa1, Tomas Ekström1, Marc H Wadsworth II4, Ravi
Kumar1, Aaron Winkler5, Vivianne Malmström1, Anca Catrina1, Karine Chemin1, Aase Hensvold1 and Bence Réthi1,
1Karolinska Institutet, Stockholm, Sweden, 2Karolinska Institutet, Solna, Sweden, 3Division for Rheumatology, Karolinska
Institutet; Center for Rheumatology, Academic Specialist Center, Stockholm region, Stockholm, Sweden, 4Pfizer,
Cambridge, 5Pfizer Inc., Cambridge, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding alterations of the immune homeostasis in individuals at risk of rheumatoid arthritis
(RA) can be a key to achieve earlier diagnosis and prevention. As joint pain typically presents prior to RA onset, we analysed
the levels of various pain-associated immune mediators in individuals at risk of RA and in early untreated disease. Our results
indicated elevated CCL22 concentrations in both cohorts, as compared to healthy individuals, and therefore we analysed in
detail the potential sources and effects of CCL22 in RA.

Methods: CCL22 levels were measured by ELISA in sera of individuals at risk of RA, in early untreated RA and in age- and
sex- matched controls, as well as in the synovial fluid of RA patients. CCL22 modulation by cigarette smoking was studied
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in bronchoalveolar lavage (BAL) cells of healthy smokers. Spatial tissue transcriptomics and single cell RNA sequencing were
used to evaluate CCL22 gene expression in the inflamed joints. CCL22 production was also analysed in different macro-
phage, osteoclast, and dendritic cell subsets in cell cultures. Expression of the CCL22 receptor CCR4 was studied by single
cell RNAseq and flow cytometry in peripheral blood (PB) and synovial fluid (SF) mononuclear cells. The role of CCL22 in
arthritis development was studied by using the CCR4 inhibitor C-021 in the murine collagen antibody induced arthritis
(CAIA) model.

Results: We observed elevated serum CCL22 levels in individuals at risk for RA and in early untreated RA. One factor con-
tributing to the increase of CCL22 appeared to be smoking, as reflected by higher CCL22 levels in smokers in the RA cohort
and by a significant demethylation of the CCL22 gene in BAL cells isolated from a cohort of healthy smokers. CCL22 was
also expressed in the inflamed joints, as suggested by spatial tissue transcriptomics, and CCL22 levels in SF correlated with
the inflammatory cytokines M-CSF and GM-CSF. Both cytokines induced CCL22 release in cultured macrophages. PB and
SF dendritic cells (DCs) appeared to be the most prominent producers of CCL22 in vitro, and by analysing single cell tran-
scriptomics a particularly high CCL22 expression was detected in LAMP3-positive DCs in SF. CCR4 gene expression was
observed in various CD4- and CD8-positive T cell populations, including regulatory T cells but also naïve, central memory,
and subsets of activated and effector T cells, such as CXCL13-positive helper T cells. Apart from T cells, an effect of
CCL22 on myeloid cell populations was suggested by an impaired IL-12 production in DCs, elevated IL-10 production in
macrophages and reduced osteoclast differentiation in presence of C-021. Importantly, arthritis development was reduced
in mice treated with C-021, in the CAIA model, suggesting an overall inflammatory role for CCL22 in RA development.

Conclusion: The increase of CCL22 concentrations prior and after RA onset and the decreased joint inflammation in CAIA
mice treated with CCR4 inhibitor suggest important roles for this chemokine in arthritis development. Dendritic cell-derived
CCL22 might help orchestrating DC-T cell interactions and CCL22 could contribute to macrophage and DC activation as
well as the development of osteoclasts.

Disclosure: M. Afonso: None;M. Filipovic: None; A. Argyriou: None; A. Circiumaru: None;M. Ringh: Pharmetheus,
3, 11; K. Carlberg: None; V. Joshua: None; S. Chen: None; M. Engström: None; H. Wähämaa: None; T. Ekström:
None; M. Wadsworth II: None; R. Kumar: None; A. Winkler: Pfizer, 3, 11; V. Malmström: ONO Pharma, 5, Pfizer, 5;
A. Catrina: None; K. Chemin: None; A. Hensvold: None; B. Réthi: None.

Abstract Number: 0049

Inflammatory Priming by Anti-MAA Antibodies in Rheumatoid Arthritis

Marcelo Afonso1, Jitong Sun1, Koji Sakuraba1, Alexandra Circiumaru2, Denis Lagutkin1, Masa Filipovic1, Anca Catrina1,
Caroline Grönwall1, Aase Hensvold1 and Bence Réthi1, 1Karolinska Institutet, Stockholm, Sweden, 2Division for
Rheumatology, Karolinska Institutet; Center for Rheumatology, Academic Specialist Center, Stockholm region,
Stockholm, Sweden

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: We have previously shown that autoantibodies targeting malondialdehyde-acetaldehyde protein
adducts (anti-MAA) in rheumatoid arthritis (RA) patients boosted osteoclast differentiation and induced bone erosion in mice
(1). Anti-MAA IgG levels are increased in certain autoimmune diseases suggesting a link between inflammation and MAA
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autoimmunity (2), however, the cause and consequence in this relationship have not been investigated. IgG anti-MAA
responses could be triggered by the oxidative stress in an inflammatory milieu, but these antibodies might also be patho-
genic mediators driving certain inflammatory processes. Here we studied the effects of IgG anti-MAA on inflammation and,
more specifically, on macrophage functions.

Methods:We measured serum anti-MAA IgG levels in individuals at risk of RA using ELISA, and analyzed a potential link to
disease progression and to circulating inflammatory mediators, monitored by Olink Proximity Extension Assay. We tested
the effects of patient-derived anti-MAA antibodies on macrophage gene expression and cytokine profile and on joint inflam-
mation in mice.

Results: A set of circulating immune mediators, CCL19, sIL-15Rα, CD5, CXCL10 and TNFRSF9 correlated with anti-MAA
levels in a period immediately preceding arthritis onset (6 month in median), whereas 15 (out of the detected 78) immune
mediators correlated with anti-MAA at disease onset. A low number of transient associations have been observed in individ-
uals not yet progressing to RA. In mechanistic experiments, we detected a profound reprogramming of gene expressions
and the production of chemokines, such as CCL22 and CCL24 in anti-MAA exposed macrophages. Moreover, anti-MAA
pretreatment promoted a more inflammatory cytokine profile upon TLR activation. Although anti-MAA are multi-reactive
towards different MAA-modified proteins, we observed a prominent clonal diversity in inducing macrophage activation.
Anti-MAA antibodies had no arthritogenic effect in mice but altered gene expressions in the joints following LPS stimulation,
affecting a set of genes encoding cytokines and growth factors.

Conclusion: Certain IgG anti-MAA clones may thus contribute to an inflammatory priming of the joint, and potentially other
tissues, prior to the onset of systemic inflammation. FcγR-mediated macrophage pre-activation could play an important role
in this effect, by setting the stage for augmented responses to subsequent inflammatory stimuli. The clonal diversity in mac-
rophage modulation suggests on the other hand a high level of patient-to-patient variability in the overall effects of the carried
anti-MAA repertoire.

1. Sakuraba et al. J Autoimmun 2022

2. Grönwall et al. J Autoimmun 2017

Disclosure: M. Afonso: None; J. Sun: None; K. Sakuraba: None; A. Circiumaru: None; D. Lagutkin: None;
M. Filipovic: None; A. Catrina: None; C. Grönwall: None; A. Hensvold: None; B. Réthi: None.

Abstract Number: 0050

Elucidating Androgen Effects on Osteoclast Precursor Populations and
Osteoclastogenesis

Kiana Chen1, Lauren Benoodt2, Michael Christof3 and Homaira Rahimi4, 1University of Rochester School of Medicine
and Dentistry, Rochester, NY, 2University of Rochester Medical Center, Rochester, NY, 3University of Rochester,
Irvington, NY, 4University of Rochester, Rochester, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Rheumatoid arthritis (RA) is a female predominant disease characterized by chronic inflammatory
erosive joint disease. Androgen, the dominant sex hormone in males, is anti-inflammatory and protective against bone loss
(1,2). We have previously shown that androgen limits erosions in a TNF-mediated murine model of RA. Here, we investigated
the cellular and molecular targets of androgen and hypothesized that androgen negatively regulates the process of osteo-
clastogenesis in precursor cells.

Methods: Bone marrow derived (BMD) cells were harvested from a 3-month-old male C57BL/6J mouse and plated in
media containing either 10−9M of 5ɑ-dihydrotestosterone (DHT) or vehicle control, M-CSF, and human TNF-alpha (hTNFɑ)

Figure 1. Osteoclast Precursor Populations and Osteoclastogenesis are Decreased in Androgen-Treated Cells. Bone marrow derived cells were
plated and treated with DHT or vehicle control then collected for flow cytometry analysis (n = 3 wells/condition). The representative gating strategy
(A) was used for all samples to quantify CD11b+Gr-1- myeloid cells. The percentage of CD11b+Gr-1- cells out of the total count (B), percentage of
CD11b+Gr-1- cells out of the gated population (C), total CD11b+Gr-1- cells (D), and CD11b+Gr-1- mean fluorescence intensity (MFI) (E) was com-
pared between DHT and vehicle-treated cells. CD11b+Gr-1- cells were sorted with FACS and re-plated in osteoclast culture media (n = 3 wells/
condition). Representative images show fixed and TRAP-stained cells from vehicle (F) and DHT-treated (G) culture. TRAP+ multinucleated cells
were counted in each well and compared between conditions (H). Images were taken at 5X magnification. Bars show mean ± standard deviation.
DHT and vehicle treated samples were compared with unpaired t-tests. * = p <0.05, ** = p <0.01.
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for 48 hours. Adherent cells were collected for flow cytometry analysis and fluorescence-activated cell sorting (FACS). Oste-
oclast precursors (OCPs) were defined as myeloid-like CD11b+Gr-1- cells and were replated in media with RANKL, M-CSF,
and hTNFɑ. After osteoclast formation, cells were fixed and TRAP-stained. The total number of osteoclasts (≥3 nuclei, TRAP
+) was quantified in each well (n = 3 wells/condition). We then performed single-cell RNA sequencing (scRNA-seq) on our
culture system. BMD cells from a 3-month-old male mouse were plated with 10−9 DHT or vehicle andM-CSF. After 48 hours,
RANK-L, M-CSF, and hTNFɑ were added to media and cells were incubated for 24 hours. Adherent cells were captured
with the 10X Genomics Chromium system. Cell typing was determined by the single cell mouse cell atlas and computational
analysis was performed in the Seurat R package. Using the same cell culture protocol, RT-qPCR was performed on DHT
and vehicle-treated samples to compare gene expression. Values are reported as mean ± standard deviation and compared
with unpaired t-tests.

Results: DHT-treated cells had a significantly decreased OCP population compared to vehicle-treated cells (DHT = 9.93 ±
0.85%, Vehicle = 12.43 ± 0.53%) (Fig. 1B-E). DHT-treated cells also had significantly less osteoclasts in culture (DHT =
11 ± 14 cells, Vehicle = 403 ± 142 cells) (Fig. 1F-H). In scRNA-seq, 17 clusters were defined in the DHT and vehicle-treated
samples that included myeloid lineage cells and other cell types in osteoclast culture (Fig 2A-C). The top differentially

Figure 2. Isg15 is a Differentially Expressed Gene in DHT-Treated Osteoclast Precursors. Bone marrow derived cells were plated and treated with
either DHT or vehicle control in osteoclast culture media then collected for single cell RNA sequencing. Uniform manifold approximation and pro-
jection (UMAP) visualization illustrate the defined 17 clusters (A) in DHT and vehicle-treated samples (B). Cell typing revealed cellular heterogeneity
from osteoclast culture (C). A violin plot illustrating Isg15 expression in each cluster between DHT and vehicle-treated samples show Isg15 is dif-
ferentially expressed in the DHT sample in most clusters (D). RT-qPCR of DHT and vehicle-treated cell culture confirmed increased relative expres-
sion of Isg15 in DHT-treated cells. Analysis was performed with the Seurat R package. Bars show mean ± standard deviation. Comparisons were
made with an unpaired t-test. ** = p<0.01.
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expressed gene (DEG) in the DHT-treated sample in majority of clusters was interferon stimulated gene 15 (Isg15) (Fig 2D).
Relative Isg15 expression was also significantly increased in DHT-treated OCPs (Fig 2E).

Conclusion: Androgen-treated cells had significantly smaller OCP populations and less mature osteoclasts compared to
vehicle-treated cells. This suggests that androgen targets OCP populations and inhibits osteoclastogenesis. Isg15 has been
suggested to negatively regulate osteoclastogensis in precursor cells (3). Increased Isg15 expression in DHT-treated sam-
ples suggests that androgen may regulate osteoclast differentiation through interferon signaling. Further studies will include
examining how androgen specifically targets Isg15 expression and the role of Isg15 in osteoclastogenesis.

1) Traish A et al. J Clin Med 7(12): 549. 2018.

2) Chen JF et al. Cells 8(11) 2019.

3) MacLauchlan et al. Proc Natl Acad Sci U S A 120(15) 2023.

Disclosure: K. Chen: None; L. Benoodt: None; M. Christof: None; H. Rahimi: None.

Abstract Number: 0051

Impact of Tight Junction Proteins on Inflammatory Processes and
Microbial Imbalance in Rheumatoid Arthritis

Arkaitz Mucientes1, jose Manuel Lisbona-Montañez2, Patricia Ruiz-Lim�on3, Sara Manrique-Arija4, Aimara García-
Studer4, Fernando Ortiz-M�arquez4, Natalia Mena V�azquez5 and Antonio Fern�andez-Nebro6, 1IBIMA Plataforma
BIONAND, Malaga, Andalucia, Spain, 2University of Malaga, Malaga, Andalucia, Spain, 3IBIMA, Instituto de Biomedicina
de M�alaga, Cordoba, Spain, 4Biomedical Research Institute of Malaga (IBIMA)-Bionand Platform, Department of
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Rheumatology, Hospital Universitario de M�alaga, M�alaga, Andalucia, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The etiology of Rheumatoid Arthritis (RA) is not fully understood. Recent studies point to intestinal
permeability as an important factor in the establishment and development of RA. Tight junction (TJ) proteins play a major role
in intestinal homeostasis. The alteration of this homeostasis has been related to RA. Furthermore, RA patients present dys-
biosis and a lower microbiota diversity compared to healthy individuals. However, the data regarding the underlying mech-
anisms of the intestinal permeability-gut microbiota-tight junction proteins-RA axis are lacking.

Purpose: To quantify the TJ proteins in feces of both RA patients and healthy controls, study the relation between TJ pro-
teins concentration and gut microbiota, and identify potential biomarkers of RA.

Methods: A cross-sectional study including RA patients (ACR/EULAR 2010 criteria) and sex- and aged-matched healthy
controls. The quantification of TJ proteins was carried out by ELISA; specific commercial kits were used (Occludin, CSB-
EL016263HU, Cusabio; Claudin-1, CSBEK005490HU, Cusabio; and Zonulin, CSB-EQ027649HU, Cusabio). Gut micro-
biota was evaluated by NGS platform Ion Torrent S5 and the obtained sequences were processed by Quantitative Insights
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Into Microbial Ecology 2 software. The inflammatory variables analyzed were DAS28-ESR, CRP, inflammatory cytokines
(IL-6, IL-1, TNF-α) and oxidized LDL. Descriptive analysis, Pearson’s χ2 test, t-test or Wilcoxon test, Pearson correlation
coefficient, and multiple linear regression were carried out.

Results: A total of 164 individuals were included in the study: 82 RA patients and 82 healthy controls. Table 1 shows the
main clinical and demographic characteristic: 76.8% were women with an average age of 56.3±11.1 years. RA patients pre-
sented an average DAS28-ESR value of 3.0, average CRP of 3.4 mg/L and 35.4% of them were classified as obese. Only
claudin-1 showed significant differences (RAmean: 19.8±13.7pg/mL vs. Controlmean: 26.8±17.3pg/mL, p=0.024) (Figure 1).
Results evidenced a correlation between claudin-1 values and both age (Spearman’s rho: -0.317; p< 0.05) and BMI
(Spearman’s rho: 0.326; p< 0.05), and between zonulin values and both CRP (Spearman’s rho: 0.326; p< 0.05) and TNFα
(Spearman’s rho: 0.326; p< 0.05). Multivariant analysis (Table 2 and 3) showed that claudin-1 and CRP levels are related in
RA patients (β: -0.619; p: 0.045), and subgroup of patients with RA who had not achieved clinical remission the abundance
of genus Veillonella is positively associated with claudin-1 levels (β: 39.000; p: 0.004).

Table 1. Clinical and demographic characteristics of the cohort.
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Conclusion: RA patients are likely to show altered intestinal permeability compared to healthy controls due to decreasing
claudin-1 levels. Moreover, CRP levels are inversely associated with claudin-1 levels, which suggests a possible role of
inflammation in claudin-1 regulation in RA. In addition, TJ proteins in stool are correlated with RA clinical parameters,

Figure 1 - Concentration of the tight junction proteins analysed in feces. Red: RA patients; blue: healthy controls. Data are shown as mean ± stan-
dard deviation for claudin-1, and median (p25-p75) for occludin and zonulin. Significance level: p≤0.05

Linear regression model results.
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supporting a potential use as biomarkers in RA context. Finally, our results suggest that claudin-1 could be a cause of the
dysbiosis observed in RA patients.

Disclosure: A. Mucientes: None; j. Lisbona-Montañez: None; P. Ruiz-Lim�on: None; S. Manrique-Arija: None;
A. García-Studer: None; F. Ortiz-M�arquez: None; N. Mena V�azquez: None; A. Fern�andez-Nebro: Argenx, 5, Astra-
Zeneca, 2, 5, Chemo, 5, Eli Lilly, 2, Galapagos, 2, 5, Gebro Pharma, 2, GlaxoSmithKlein (GSK), 6, GSK, 2, Janssen,
5, Merck Serono, 5, MSD, 5, Novartis, 2, 5, Takeda, 5, UCB, 5.

Abstract Number: 0052

Single Cell RNA-sequencing Analysis Revealed Peripheral Blood and
Synovial Alterations of Dendritic Cells in Rheumatoid Arthritis

Yuichi Suwa1, Saeko Yamada1, Toshiyuki Ushijima2, Hideyuki Takahashi2, Tomohisa Okamura1, Yasuo Nagafuchi3 and
Keishi Fujio4, 1Department of Allergy and Rheumatology, Graduate School of Medicine, The University of Tokyo, Tokyo,
Japan., Department of Functional Genomics and Immunological Diseases, Graduate School of Medicine, The University
of Tokyo, Japan., Bunkyo, Tokyo, Japan, 2Department of Allergy and Rheumatology, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan., Department of Functional Genomics and Immunological Diseases, Graduate School
of Medicine, The University of Tokyo, Japan., Bunkyo-ku, Tokyo, Japan, 3Department of Functional Genomics and
Immunological Diseases, Graduate Schoold of Medicine, the University of Tokyo, Tokyo, Japan, 4Department of Allergy
and Rheumatology, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan., Bunkyo, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent single cell analyses have unveiled novel dendritic cell (DC) subpopulations that could poten-
tially be linked to rheumatoid arthritis (RA). This study aimed to elucidate DC dynamics in RA through single cell RNA-
sequencing (scRNA-seq) analysis.

Methods: Peripheral blood from 20 RA patients and 4 healthy controls (HC) was sorted for CD45+ CD3/16/19/88/89− HLA-
DR+ live cells to construct a scRNA-seq/CITE-seq library of DCs. We assessed the correlation between DC subpopulation
proportions and gene expressions with clinical features (Figure 1A). Additionally, we reanalyzed public AMP RA phase
2 synovium scRNA-seq data from RA and osteoarthritis (OA) patients .

Results: In our peripheral blood and synovium scRNA-seq analysis, DCs were classified into plasmacytoid DC (pDC) and
four myeloid DC clusters: classical DC1 (DC1), classical DC2 with different CD5 expressions (CD5+ DC2, CD5− DC2),
DC3, and precursors of classical DCs (pre-DC) (Figure 1B). In the peripheral blood mixed-effects association testing for
single cells, RA patients showed a decrease in DC1 and CD5− DC2 and an increase in pre-DC and pDC compared to
HC. Among RA patients, those with high disease activity demonstrated significantly decreased DC1 and DC2 and
increased pDC. Conversely, RA synovium displayed a notable increase in cDC1 and CD5− DC2 compared to OA
(Figure 1C). Differentially expressed gene (DEG) analysis in RA patients revealed a large number of DEGs in cDC2 clusters
in both peripheral blood and RA synovium. CD5− cDC2 exhibited heightened CD83 activation marker expression in both
datasets, with elevated SPP1 expression in RA synovium. Gene Set Enrichment Analysis indicated that active RA upregu-
lated type I and II interferon signaling in cDC clusters in both peripheral blood and synovium. Regarding DC cluster inter-
actions with other immune cell clusters, CD5− cDC2 and DC1 abundance significantly correlated positively with peripheral
helper T cell (Tph) in RA synovium who had had an inadequate response to TNF inhibitors (Figure 1D). These DC clusters
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showed enhanced interactions of CCL16-CXCR6, SPP1 signaling, and antigen presentation with Tph in patients with an
inadequate response.

Conclusion: The decrease in cDC1 and CD5− cDC2 in RA peripheral blood may correspond to the increase in these mature
DCs in the RA synovium (Figure 1E). Targeted scRNA-seq analysis of rare DCs can contribute to understanding RA pathol-
ogy and offer novel candidate therapeutic targets.

Figure 1. Alteration of DC subpopulations in Rheumatoid Arthritis. (A) Study overview. (B) UMAP of DC clusters in peripheral blood and synovial
scRNA-seq data. (C) MASC analysis of DC clusters in peripheral blood (left) and synovial (right) datasets. * < Bonferroni-adjusted p value < 0.05.
(D) A heatmap of the correlation coefficients of the proportions of synovial DC clusters and CD4+ T cell clusters in RA patients with an inadequate
response to TNF-inhibitors (n = 16). Cross marks indicate Pearson correlation p value > 0.05. (E) Schematic summary of this study. Blue arrows
represent changes in peripheral blood, and red arrows indicate changes in the synovium of the DC clusters. HDA, high disease activity; LDA,
low disease activity; PBMC, peripheral blood mononuclear cells; FACS, fluorescence-activated cell sorting; DC, dendritic cell; MASC, mixed-
effects association testing for single cells; DEG, differentially expressed gene; GSEA, gene set enrichment analysis.
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Disclosure: Y. Suwa: None; S. Yamada: AstraZeneca, 6, Bristol-Myers Squibb(BMS), 6, Pfizer, 6; T. Ushijima: None;
H. Takahashi: None; T. Okamura: Chugai Pharmaceutical, 12, TO belonged to the Social Cooperation Program,
Department of functional genomics and immunological diseases, supported by this company., Science Japan, 6;
Y. Nagafuchi: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical, 12, YN belonged to the Social
Cooperation Program, Department of functional genomics and immunological diseases, supported by Chugai Phar-
maceutical., Novartis, 6; K. Fujio: AbbVie/Abbott, 5, 6, Alexion, 6, Asahi Kasei Pharma, 1, 2, 5, 6, AstraZeneca, 5, 6,
Bristol-Myers Squibb(BMS), 5, 6, Chugai Pharmaceutical, 5, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly, 6, Gilead,
6, GlaxoSmithKlein(GSK), 6, Mitsubishi Tanabe Pharma, 6, Novartis, 6, Pfizer, 6, Taisho Pharmaceutical, 5, 6,
Tsumura, 5.

Abstract Number: 0053

Fasting Reduces an IL-17+/IFNg+ T Helper Cell-inducing Gut Pathobiont in
Patients with Rheumatoid Arthritis

M�arcia Pereira1, Katja Stuhlträger2, Natalie Scherff3, Anika Rajput Khokhar4, Sylvio Redanz1, Hebah Ebid5, Bérénice
Hansen5, Cédric C. Lacny5, Ulrike Löschberger2, Stefan Bletz6, Jochen G. Schneider7, Paul Wilmes7, Christian S. Kessler4,
Andreas Michalsen4, Alexander Mellmann3 and Martin Kriegel1, 1Institute of Musculoskeletal Medicine, University of
Münster, Department of Translational Rheumatology and Immunology, Münster, Germany, Münster, Germany,
2Institute of Musculoskeletal Medicine, University of Münster, Department of Translational Rheumatology and
Immunology, Münster, Germany, Muenster, Germany, 3Institute of Hygiene, University Hospital Münster, Münster,
Germany, Muenster, Germany, 4Institute of Social Medicine, Epidemiology and Health Economics, Charité,
Universitätsmedizin Berlin, corporate member of Freie Universität Berlin and Humboldt-Universität zu Berlin, Berlin,
Germany, Berlin, Germany, 54University of Luxembourg, Department of Life Sciences and Medicine (DLSM), 6, Avenue
du Swing, L-4367 Belvaux, Luxembourg, Luxemburg, Luxembourg, 6Institute of Hygiene, University Hospital Münster,
Germany, Muenster, Germany, 7University of Luxembourg, Department of Life Sciences and Medicine (DLSM),
6, Avenue du Swing, L-4367 Belvaux, Luxembourg, Luxemburg, Luxembourg

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The mucosal origins hypothesis suggests rheumatoid arthritis (RA) is triggered at mucosal sites in
genetically predisposed hosts1. Animal models support that microbiota-induced Th17 cells are involved in the pathogenesis
of RA2 and other rheumatic diseases3,4. A ketogenic diet in patients with metabolic disease was shown to decrease gut
Th17 cells in mice by reducing bifidobacteria via ketone bodies5. However, which host-microbiota interactions are involved
in fasting of patients with RA, that improves disease activity clinically6, are unknown. We set out to characterize the gut
microbial communities, metabolites, and host-microbiota interactions with a focus on Th17 in a cohort of patients with RA
who underwent fasting.
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Methods: Stool and serum samples were obtained from a subset of patients with RA enrolled in the NutriFast study6.
10 patients fasting (�300 Kcal) for 7 days and 8 patients under an anti-inflammatory diet were analyzed. Fecal microbiota
composition was defined by full-length 16S rDNA sequencing and quantitative PCR. A cytokine-bead array assay was used
to measure serum cytokines. Beta-hydroxybutyrate (BHB) was determined via dried blood spot metabolomics. A heat-killed
candidate bacterium was co-cultured with PBMCs from healthy individuals to determine human Th17
induction in vitro (n=8). Wilcoxon and Whitney tests were used to compare baseline vs intervention and dietary groups. Lin-
ear mixed models were used to evaluate differences in IL-17 levels over time between two groups.

Results: One week of fasting significantly reduced the HAQ score (p = 0.008) and circulating lymphocyte counts (p=0.008)
of patients with RA, while increasing ketone bodies (BHB; p = 0.008) compared to an anti-inflammatory diet. The gut micro-
biota composition was also different between groups. In particular, Bifidobacterium adolescentis (BA) was the most strongly
reduced species after seven days of fasting compared to the control group (p= 0.014; LDA score = 5.51), which was con-
firmed by a species-specific qPCR analysis (p = 0.031). BA+ RA patients, independently of the dietary regimens, displayed
higher serum levels of IL-17 than patients not colonized with this species (p=0.037). In vitro studies on human PBMCs
revealed that BA induces IL-17+/IFNg+ Th17 cells (p=0.008).

Conclusion: A 7-day fasting intervention in patients with RA altered the gut microbiota compared to an anti-inflammatory
diet. Fasting decreased BA, a species which was able to induce pathogenic Th17 cells in vitro. BA was previously shown
to induce intestinal Th17 in mice5, exacerbate experimental arthritis7, and disrupt epithelial barrier function8. Altogether,
our results put forth a diet-sensitive candidate pathobiont in human RA and delineate a host-microbiota interaction involved
in the beneficial effects of fasting.

1. Holers et al., 2018 Nat Rev Rheumatol
2. Evans-Marin et al., 2018 Arthritis Rheumatol
3. Manfredo Vieira et al., 2018 Science
4. Gronke et al., 2023 bioRxiv
5. Ang et al., 2020 Cell
6. Hartmann et al, 2022 Front Nutr
7. Tan et al, 2016 PNAS
8. Bootz-Maoz et al., 2022 Cell Reports

Working model of how fasting influences the human gut microbiome from RA patients. Fasting leads to beta-
hydroxybutyrate (BHB) production, which in turn suppresses the growth of Bifidobacterium adolescentis. B. adolescentis
otherwise promotes differentiation of pathogenic IL-17/IFNg+ helper T cells via antigen-presenting cells that contribute to
the pathogenesis of RA.

Disclosure: M. Pereira: None; K. Stuhlträger: None; N. Scherff: None; A. Rajput Khokhar: None; S. Redanz: None;
H. Ebid: None; B. Hansen: None; C. C. Lacny: None; U. Löschberger: None; S. Bletz: None; J. G. Schneider: None;
P. Wilmes: None;C. S. Kessler: None; A. Michalsen: None; A. Mellmann: None;M. Kriegel: AbbVie/Abbott, 5, Astra-
Zeneca, 5, Bristol-Myers Squibb(BMS), 5, Dr. Schär, 5, Eligo Biosciences, 5, Enterome, 5, Genentech,
5, GlaxoSmithKlein(GSK), 5, Maat Pharma, 5, Merck/MSD, 5, Novartis, 5, Roche, 5, Sanofi, 5.
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Abstract Number: 0054

Supernatants fromMacrophages Stimulated with Citrullinated and MAA-
Modified Fibrinogen Contain PDGF-BB and TGF-b and Upregulate Fibrotic
Markers in Human Lung Fibroblasts

Nozima Aripova1, Michael Duryee1, Bryant England1, Carlos Hunter1, Lauren Klingemann1, Nigina Aripova2, Amy
Nelson1, Jill Poole1, Dawn Katafiasz1, Kristina Bailey1, Geoffrey Thiele1 and Ted Mikuls1, 1University of Nebraska Medical
Center, Omaha, NE, 2WUSTL, St. Louis, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lung tissues from patients with rheumatoid arthritis-associated interstitial lung disease (RA-ILD)
have greater levels of malondialdehyde-acetaldehyde adducts (MAA) that co-localize with citrullinated (CIT) and extracellular
matrix (ECM) proteins compared to lung tissues from individuals with RA without lung disease or other forms of ILD. More-
over, stimulation of macrophages with MAA- and CIT-modified fibrinogen (FIB) induces the release of platelet-derived
growth factor (PDGF-BB) that activates joint fibroblast. Along with PDGF-BB, transforming growth factor beta (TGF-β) has
emerged as a pivotal mediator in promoting fibrotic responses in human lung fibroblasts (HLF). The objective of this study
was to assess the potential of macrophages derived from patients with RA-ILD to elicit the release of PDGF-BB or TGF-β
in response to stimulation with MAA and/or CIT modified proteins, and subsequently to evaluate their impact upregulation
downstream pro-fibrotic markers in HLF.

Methods: PBMCs were isolated from 3 healthy donors and 4 patients with RA-ILD. PBMCs were differentiated into M0
macrophages (MP) and stimulated with 25μg/mL of unmodified FIB, FIB-MAA, FIB-CIT, or FIB-MAA-CIT. Supernatants

Figure 1. Concentration of PDGF-BB and TGF-β in MP-SN. PBMC-derived macrophages (MP) from healthy controls (n=3) and patients with RA-
ILD (n=4) were stimulated with native FIB, FIB-MAA, FIB-CIT, and FIB-MAA-CIT. MP supernatants (MP-SN) were collected and measured for
PDGF-BB and TGF-β. Concentration of these analytes is expressed in pg/mL. Comparisons to native FIB are illustrated above each bar:
####p<0.0001, ###p<0.001, ##p<0.01, #p<0.05. Pairwise comparisons between healthy controls and RA-ILD are illustrated as brackets with
significance shown as asterisks: ****p<0.0001, ***p<0.001, **p<0.01. Abbreviations: CIT, citrulline; FIB, fibrinogen; MAA, malondialdehyde-
acetaldehyde adducts; MP, macrophages derived from peripheral blood mononuclear cells; PBMC, peripheral blood mononuclear cells; PDGF-
BB, platelet derived growth factor isoform BB; RA-ILD, rheumatoid arthritis-associated interstitial lung disease; SN, supernatants; TGF-β, trans-
forming growth factor-β.
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were collected (MP-SN) and measured for PDGF-BB and TGF-β using ELISA. HLF cells were then treated with MP-SN for
8-hours. HLF expression of collagen 6 (Col6A3) and metalloproteinase-12 (MMP12) was quantified using RT-PCR as the
fold increase relative to stimulation with MP-SNFIB. Statistical analyses included t-tests between healthy controls and RA-
ILD patients, and one-way ANOVA with Tukey’s post-hoc test for intergroup comparisons.

Results:MP-SN generated from FIB-MAA-CIT stimulation showed significantly higher concentrations of TGF-β and PDGF-
BB compared to MP-SN generated from stimulations with all other antigens in both controls and patients RA-ILD (Fig. 1; p<
0.05). Moreover, concentrations of TGF-β and PDGF-BB were higher in most supernatants derived from RA-ILD macro-
phages compared to those from controls, a difference that reached significance for MP-SNFIB-MAA-CIT (p< 0.0001 for both)
and MP-SNFIB-CIT (p< 0.001 for TGF-β). Stimulation of HLF cells with MP-SNFIB-MAA-CIT derived from patients with RA-ILD
resulted in substantial 4- and 30-fold increases in expression of COL6A3 and MMP12, respectively (Fig.2). Notably, only
MMP12 upregulation reached statistical significance in HLF cells stimulated with MP-SN derived from RA-ILD vs. controls
(p< 0.01).

Conclusion: Our study demonstrated that macrophages stimulated with FIB-MAA-CIT exhibit the greatest release of
PDGF-BB and TGF-β. Notably, this response was augmented in macrophages derived from patients with RA-ILD when
compared to controls. The presence of PDGF-BB and TGF-β in the MP-SN suggests a role in activating fibrotic responses
in HLFs. Moreover, our findings suggest that MAA and CIT modifications conspire, playing a pivotal role in instigating fibrotic
pathways in RA-ILD pathogenesis, mediated through macrophage release of TGF-β and PDGF-BB. Thus, targeting the for-
mation MAA and CIT modified proteins or inhibiting PDGF-BB or TGF-β could represent a promising therapeutic approach
for RA-ILD treatment.

Disclosure: N. Aripova: None; M. Duryee: None; B. England: Boehringer-Ingelheim, 5; C. Hunter: None;
L. Klingemann: None; N. Aripova: None; A. Nelson: None; J. Poole: None; D. Katafiasz: None; K. Bailey: None;
G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9.

Figure 2. RT-PCR measuring (A) COL6A3 and (B) MMP12 in stimulated HLF cells. HLF cells were stimulated with supernatants collected from
PBMC-derived macrophages (MP) from healthy controls (n=3) and patients with RA-ILD (n=4) that were stimulated with native FIB, FIB-MAA,
FIB-CIT, and FIB-MAA-CIT. Fold increase in these genes is represented as fold increase relative to native FIB. Comparisons to native FIB are illus-
trated above each bar: ###p<0.001, ##p<0.01. Pairwise comparisons between healthy controls and RA-ILD are illustrated as brackets with sig-
nificance shown as asterisks: **p<0.01. Abbreviations: CIT, citrulline; COL6A3, type 6 collagen; FIB, fibrinogen; MAA, malondialdehyde-
acetaldehyde adducts; MMP12, metalloproteinase 12; MP, macrophages derived from peripheral blood mononuclear cells; PBMC, peripheral
blood mononuclear cells; PDGF-BB, platelet derived growth factor isoform BB; RA-ILD, rheumatoid arthritis-associated interstitial lung disease;
SN, supernatants; TGF-β, transforming growth factor-β.
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Abstract Number: 0055

Activating STAT3 Mutations in CD8+ T Cells Correlate to Serological
Positivity in Rheumatoid Arthritis

Katharine moosic1, Thomas Olson2, Mark Freijat3, samara khalique4, Cait Hamele1, Bryna Shemo1, Jesse Boodoo5,
William Baker6, Gitanjali Khurana7, Matthew Schmachtenberg8, Tristin Duffy8, Aakrosh Ratan1, Erika Darrah9, Felipe
Andrade10, Marieke Jones8, Kristine Olson2, David Feith1, Thomas Loughran1 and Donald Kimpel1, 1University of
Virginia, Charlottesville, VA, 2Virginia Commonwealth University, Richmond, VA, 3Flow Rheumatology, Scottsdale, AZ,
4Carilion Clinic/ VirginiaTech, Salem, VA, 5Sarasota Arthritis Center, Sarasota, FL, 6Atrium Health, Charlotte, NC,
7University of Virginia, CROZET, VA, 8University of Virginia, Charlottesville, 9Johns Hopkins University, Baltimore, MD,
10The Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Large granular lymphocyte (LGL) leukemia is a rare hematologic malignancy characterized by clonal
expansion of cytotoxic T-cells and frequent somatic activating STAT3 mutations. A major hallmark of all LGL leukemia is
increased STAT3 activation. About 50% of patients have somatic activating mutations in STAT3, the most common being
H640F and D661Y. Additionally, STAT3 mutations correlate with numerous clinical features in LGL leukemia. LGL leukemia
patients with STAT3 mutations are more likely to respond to methotrexate treatment, and tend to have low neutrophil
counts. Approximately one third of LGL leukemia patients also suffer from RA, and those with STAT3 mutations are more
likely to exhibit concomitant RA. Those patients with both diseases also tend to have increased positivity for serological
markers like RF- and anti-CCP antibodies than patients with either disease alone. Based on the disease overlap between
LGL leukemia and rheumatoid arthritis (RA) and a putative role for CD8+ T-cells in RA, we hypothesized that STAT3 muta-
tions may be detected in RA patient CD8+ T cells and correlate with clinical characteristics.

Methods: Blood samples, clinical parameters, and demographics were collected from 98 RA patients and 9 healthy con-
trols (HCs). CD8+ cell DNA was isolated and analyzed via droplet digital (dd)PCR to detect STAT3 mutations common in
LGL leukemia: Y640F, D661Y, as well as identifying mutations in the S614 to G618 region by dropout assay, and the result-
ing variant allele frequencies (VAF) were recorded (Figure 1). Additional STAT3 data from 99 HCs from a public dataset

Figure 1. STAT3 mutations detected by ddPCR analysis of CD8+ T-cell DNA: Patient and HC samples were analyzed via ddPCR. The STAT3 VAF
for each sample was automatically calculated by quantasoft software after manually thresholding each individual sample’s ddPCR output plot. The
difference in mutation distribution between HCs and RA samples was assessed using Pearson’s Chi Square test for both Y640F and D661Ymuta-
tions (p=0.107, p=0.264 respectively). The
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supplemented our 9 HCs. RA patients were then split into STAT3 mutant (VAF >0.05%) and WT groups, and analysis was
performed to determine clinical correlations with mutational status (Figure 2).

Results: RA patients had significantly increased levels of STAT3 mutations compared to controls (Y640F p=0.0005, D661Y
p=0.0005). The majority of this difference stemmed from low level mutations (0.008-0.05% VAF) detected in the RA

Figure 2. Publicly available dataset aids comparison of STAT3 mutation rates between RA and healthy donors: Data from 99 HC samples (Valori
et al., 2022) were added to our 9 HCs to give an expanded sample size of 108, and their VAF distributions were charted. The 98 RA samples were
only from this study and are the same as Table 2 (no RA samples were assessed in the Valori et al. study). The combined HCs and RA samples
have statistically different amounts of Y640F and D661Y mutations (p=0.0005, p=0.0005, respectively) by Pearson’s Chi Square test.

Figure 3. STAT3 mutation correlates to seropositivity in RA patients: A) RA patients with STAT3 mutations exhibited more RF positivity than WT
patients (14/16, 88% vs 48/82, 59%, p = 0.047 Pearson’s Chi Square). B) RA patients with STAT3 mutations exhibited more historical anti-
CCP positivity than WT patients (12/13, 92% vs 45/80, 56% p = 0.017 Pearson’s Chi Square). C) The STAT3 mutant group exhibited slightly more
current anti-CCP positivity followed the same trend. D) RA patients with STAT3 mutations exhibited more double positivity for both RF and anti-
CCP than WT patients (11/13, 85% vs 37/80, 46% p = 0.015 Pearson’s Chi Square).
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population (31/98 Y640F, 17/98 D661Y) vs. HCs (0/108 Y640F, 0/108 D661Y) (Figure 2). In addition, 3/98 RA samples had
a STAT3 mutation at a VAF >5% compared to 0/108 controls (Figure 1). Serological markers, RF and anti-CCP positivity,
were more frequently positive in RA patients with STAT3 mutation (88% RF, p = 0.047; 92% anti-CCP, p = 0.017) relative
to those without (59% RF, 56% anti-CCP). D) RA patients with STAT3 mutations exhibited more double positivity for both
RF and anti-CCP than WT patients (11/13, 85% vs 37/80, 46% p = 0.015 Pearson’s Chi Square) (Figure 3).

Conclusion: STAT3 activating mutations were detected in CD8+ cells and associated with seropositivity. Thus, STAT3 acti-
vating mutations may play a role in the etiology and clinical presentation in a subset of RA. Notably, methotrexate is first line
therapy for LGL leukemia and its common use in treatment of RA may influence the true prevalence of these cells in RA
patients. Evaluation of RA patients at various points in the course of their disease course will provide further understanding
of the role of STAT3 mutations in RA.

Disclosure: K. moosic: None; T. Olson: None; M. Freijat: None; s. khalique: None; C. Hamele: None; B. Shemo:
None; J. Boodoo: None; W. Baker: None; G. Khurana: None; M. Schmachtenberg: None; T. Duffy: None;
A. Ratan: None; E. Darrah: AstraZeneca, 3, 11, Bristol-Myers Squibb(BMS), 10; F. Andrade: Advice Connect Inspire,
2, Celgene, 9, Hillstar Bio, Inc, 2, Inova, 9;M. Jones: None; K. Olson: None; D. Feith: AstraZeneca, 12, research fund-
ing, honoraria and/or stocl options, Dren Bio, 12, research funding, honoraria and/or stocl options, Kymera Therapeu-
tics, 12, research funding, honoraria and/or stock options, Recludix Pharma, 12, research funding, honoraria and/or
stocl options; T. Loughran: Bioniz Therapeutics, 12, research funding, honoraria and/or stock options, Dren Bio,
12, research funding, honoraria and/or stock options, Keystone Nano, 12, research funding, honoraria and/or stock
options, Kymera Therapeutics, 12, research funding, honoraria and/or stock options, Prime Genomics, 12, research
funding, honoraria and/or stock options, Recludix Pharma, 12, research funding, honoraria and/or stock options;
D. Kimpel: Amgen, 2, 6, Aurinia Pharmaceuticals, 1.

Abstract Number: 0056

Association of Soluble Immune Checkpoint Proteins with the Risk of
Developing RA in ACPA-positive At-risk Individuals

Ryo Motoyama1, Shohei Nakamura1, Eisuke Inoue2, Hideto Takada3, Masayoshi Harigai4 and Yuko okamoto1, 1Tokyo
Women’s Medical University, Tokyo, Japan, 2Showa University, Tokyo, Japan, 3Tokyo Women’s Medical University,
Denver, CO, 4International University of Health and Welfare, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: ACPA+ individuals without inflammatory arthritis are considered as being in an at-risk state of RA,
although further factors are needed to identify individuals with imminent clinical arthritis. Our group has previously demon-
strated that HLA-DR+ peripheral helper T cells, which expressed high levels of programmed cell death 1 (PD-1) and T cell
immunoreceptor with immunoglobulin and immunoreceptor tyrosine-based inhibitory motif domains (TIGIT), were
expanded in the blood from ACPA+ at-risk individuals (ARI), suggesting ongoing T cell dependent immune activation pro-
cess. Since soluble forms of immune checkpoint proteins (sICPs) were reported to be released from activated T cells, we
aimed to investigate the levels of sICPs and chemokines in the serum, and their association with ACPA positivity and
development of RA.
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Methods: ACPA+ (CCP2, Abbott) ARI without inflammatory arthritis were identified at our university clinic or by antibody
screening of volunteers (n = 40). Newly diagnosed ACPA+ RA patients (n = 24), ACPA− RA patients (n = 22) and ACPA−
healthy controls (HC, n = 33) were also enrolled. Serum was collected at baseline and ARI were clinically followed. Progres-
sion to RA was defined as development of clinical arthritis, fulfilling 2010 ACR/EULAR classification criteria for RA. Using
stored serum, we measured 12 molecules including 10 sICPs and 2 chemokines. Associations of these molecules with
ACPA positivity, diagnosis of RA, and development of RA were analyzed. ACPA and RF titers were categorized as negative,
low, or high using cut-off values by the manufactures’ protocol and the values 3 times higher than upper limit of the cut-off.
Cut-off values for sICPs were determined by ROC curves and survival time analysis was performed.

Results: Of 40 ARI, 15 (38%) developed RA during follow-up (median duration 244 days) and 14/15 progressors had high
ACPA positivity. Among 12 molecules, soluble PD-1 (sPD-1), soluble TIGIT (sTIGIT), CXCL10 and CXCL13 were significantly
elevated in ARI and ACPA+ RA compared to HC. Soluble lymphocyte-activation gene 3 (sLAG3) was significantly elevated in
ACPA+ RA and numerically elevated in ARI compared to HC (Figure 1). Following stratification by ACPA titer, we performed
survival time analysis in ARI by the combination of RF and one of the molecules (Figure 2). Only sLAG3 and sPD-1 increased
hazard ratio (HR) by the combination with RF. Among high ACPA+ ARI (n = 27), HR (95% CI) of developing RA was 7.53
(1.69 to 33.6) in the RFhigh group versus RF− and low group, and 19.7 (2.41 to 161) in the RFhigh sLAG3high group versus
RF− and low sLAG3low group, and 19.1 (2.26 to 161) in the RFhigh sPD-1high group versus RF− and low sPD-1low group.

Figure 1. Concentrations of soluble immune checkpoint proteins (sICPs) and chemokines in each study group. Concentrations of sLAG3 (A),
sPD-1 (B), sTIGIT (C), CXCL10 (D) and CXCL13 (E) measured by Meso Scale Discovery assay in the stored serum from ACPA+ at-risk individuals
(ARI, n = 40), ACPA+ RA patients (n = 24), ACPA− RA patients (n = 22), and healthy controls (HC, n = 33) are indicated. *P < 0.05, **P < 0.01,
***P < 0.001 by Kruskal-Wallis test and Steel-Dwass test. Lines in each box plot show the median value and top and bottom edges of each box
show the third and first quartiles. Top and bottom edges of each whiskers represent the maximum and minimum values other than outliers.
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Additionally, higher proportions of ARI progressed to RA at one year in the RFhigh sLAG3high group and the RFhigh sPD-1high

group than in only RFhigh group (75%, 86% and 57% respectively).

Conclusion: Elevation of sLAG3 or sPD-1 in combination with RF was the risk of imminent development of RA in ARI with
high ACPA positivity. This needs to be further validated but elevation of these 2 sICPs in addition to ACPA and RF could
be an indicator of a subpopulation of ACPA+ ARI who are at high-risk for imminent RA.

Disclosure: R. Motoyama: None; S. Nakamura: None; E. Inoue: Chugai Pharmaceutical Co., Ltd., 6, Eisai Co., Ltd, 6;
H. Takada: None; M. Harigai: None; Y. okamoto: None.

Figure 2. Kaplan-Meier analysis of RA free survival time according to RF, sLAG3, and sPD-1 status in high ACPA+ ARI. High ACPA+ ARI (n=27)
were subdivided according to RF, sLAG3 and sPD-1 status. RA-free survival time analysis according to the baseline serum concentrations by only
RF (A), the combination of RF and sLAG3 (B) and the combination of RF and sPD-1(C) are shown. Vertical lines indicate 12 months of follow-up.
Proportions of individuals who progressed to RA at one year in each group are indicated.
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Abstract Number: 0057

Flow Cytometry of Cells Within Induced Sputum from Individuals At-Risk
for RA Reveals Relative Expansion of Small Macrophages

Hideto Takada1, Brian Hattel2, Marie Feser3, LauraKay Moss2, Yuko Okamoto4, Mark Gillespie5, Adam Savage5, Troy
Torgerson6, V. Michael Holers7, Kevin Deane8 and Kristen Demoruelle9, 1Tokyo Women’s Medical University, Denver,
CO, 2University of Colorado Anschutz Medical Campus, Denver, CO, 3Division of Rheumatology, University of Colorado
School of Medicine, Aurora, CO, 4Tokyo Women’s Medical University Division of Rheumatology, Shinjyuku-ku, Tokyo,
Japan, 5Allen Institute for Immunology, Seattle, WA, 6Allen Institute for Immunology, Enumclaw, WA, 7University of
Colorado, Denver, CO, 8University of Colorado Denver Anschutz Medical Campus, Aurora, CO, 9University of Colorado
Anschutz Medical Campus, Golden, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Serum elevations of ACPA in the absence of inflammatory arthritis is a well-established risk factor for
the future development of clinical RA. The lung is a mucosal site that has been implicated in the development of ACPA and
RA. Our group has previously demonstrated that a significant proportion of serum ACPA+ individuals have high levels of lung
inflammation prior to the development of clinical RA, as measured by lung imaging and elevations of inflammatory cytokines,
complement fragments and ACPA in induced sputum. Herein, we aimed to identify immune cell subsets in the lung associ-
ated with serum ACPA+ individuals.

Methods: We included 15 serum ACPA+ At-Risk individuals and 10 healthy serum ACPA− controls. All study participants
were not current smokers and did not have a clinical diagnosis of chronic lung disease. Serum ACPA positivity was deter-
mined based on an anti-CCP3 (IgG ELISA, Werfen) level greater than 3 standard deviations above the mean in a separate
group of 120 controls without RA. We collected induced sputum using hypertonic saline and obtained the cell-rich fraction
by dissociation with dithiothreitol and filtration with cell strainers. Fresh sputum cells were stained with fluorophore-
conjugated antibodies, fixed with paraformaldehyde, and analyzed by an Aurora 5-laser spectral flow cytometer (Cytek
Biosciences).

Results: There were no differences in sputum total cell count, % viability, or the proportions of neutrophils, dendritic cells, T
cells, B cells and total macrophages between ACPA+ At-Risk individuals and controls. Notably, in macrophages (defined as
CD45+CD66b−CD3−CD19−CD64+ cells) there were 2 distinct types of cells based on their autofluorescence intensities in
both study groups (Figure 1A). Autofluorescent-low (AFlo) macrophages were smaller (forward scatter [FSC]lo) and less
granular (side scatter [SSC]lo) compared to autofluorescent-high (AFhi) macrophages, which were larger (FSChi) and more
granular (SSChi) (Figure 1B). Furthermore, the proportion of AFlo macrophages in sputum were significantly increased in
serum ACPA+ At-Risk individuals compared to controls (p = 0.005) (Figure 1C), while the proportion of AFhi macrophages
was decreased (p = 0.003). The t-SNE visualization of sputum macrophages revealed that AFhi macrophages expressed
CD206, CD169, and CD163, suggesting ‘classical’ alveolar macrophages. In contrast, the AFlo macrophages highly
expressed CCR2 and CD14 with no or low expressions of alveolar macrophage markers, suggesting these macrophages
were monocyte-derived cells recently recruited from the blood to the lung (Figure 2).

Conclusion: Flow cytometry revealed that AFlo small macrophages, likely representing peripherally derived monocytes in
the lung, were relatively expanded in the sputum in serum ACPA+ At-Risk individuals. This macrophage subset may play a
key role in airway inflammation that in prior studies has been associated with serum ACPA+ At-Risk individuals. Further

111

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



112

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



studies are needed to investigate the functional properties of this macrophage subset in the lung, including its relationship to
local (i.e. lung) generation of autoantibodies and inflammation, and to explore its association with RA progression.

Disclosure: H. Takada: None; B. Hattel: None; M. Feser: None; L. Moss: None; Y. Okamoto: None; M. Gillespie:
Novo Nordisk, 3, 11, Omeros, 3, 11; A. Savage: None; T. Torgerson: None; V. Holers: None; K. Deane: Boehringer-
Ingelheim, 5, Bristol-Myers Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6;
K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5.

Abstract Number: 0058

Bradykinin Receptor B1 Blockade Suppresses Soluble CD13-Induced
Differentiation of Osteoclasts from Monocytes

Sei Muraoka1, Qi Wu2, Mikel Gurrea-Rubio3, Camila Amarista2, William Brodie2, Megan Mattichak2, Yuzo Ikari4, Caroline
Foster2, Phillip Campbell2, David Fox5 and Pei-Suen Tsou2, 1University of Michigan, Toyko, Japan, 2University of Michigan,
Ann Arbor, MI, 3University of Michigan - Ann Arbor, Ann Arbor, MI, 4Division of Rheumatology, Department of Internal
Medicine, University of Michigan, Ann Arbor, MI, 5University of Michigan, Dexter, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD13 is an ectopeptidase expressed on myeloid cells, endothelial cells, and rheumatoid arthritis
(RA) fibroblast-like synoviocytes (FLS). Soluble (s) CD13 is generated by matrix metalloproteinase 14 (MMP14) cleavage of
surface CD13 on FLS, and a high level of sCD13 is found in RA synovial fluid. We have identified bradykinin receptor B1
(B1R) as a receptor for sCD13. We also reported that B1R is expressed in RA synovial tissue and that sCD13 causes inflam-
matory arthritis via B1R. Furthermore, B1R is expressed on inflammation-stimulated monocytes and the sCD13/B1R axis is
involved in monocyte migration. In RA, osteoclasts derived from monocytes play a pivotal role in the pathogenesis of bone
destruction. We hypothesized that the sCD13/B1R axis is involved in differentiation from monocytes into osteoclasts.

Methods: RAW264.7 cells, mouse bone marrow derived osteoclast precursor cells (mOCPs), and human monocytes were
obtained. These cells were incubated with macrophage colony stimulating factor (M-CSF) and receptor activator of nuclear
factor-κB ligand (RANKL) with or without SSR240612, a B1R antagonist. The cells were stained for tartrate-resistant acid
phosphatase (TRAP). TRAP-positive multinucleated (three or more nuclei) cells were counted as osteoclasts. A resorption
assay was conducted using plates coated with calcium phosphate thin films. The surface expression of CD13, B1R, and
MMP14 on these cells was analyzed by flow cytometry and sCD13 was measured using ELISA. Gene expression was ana-
lyzed by qPCR. Immunocytochemistry for CD13 and B1R was also conducted. One-way ANOVA was used to compare dif-
ferences between groups. P values of less than 0.05 were considered statistically significant.

Results: RAW264.7 cells, which express high levels of CD13, B1R, and MMP14, differentiated into osteoclasts by incuba-
tion with RANKL and showed resorption activity; both are significantly blocked by B1R inhibition. sCD13-induced ERK1/2
phosphorylation was also blocked by SSR240612 in these cells. Similarly, mOCPs-derived osteoclasts differentiation was
inhibited by addition of SSR240612. In addition, osteoclast suppression by SSR240612 was also observed in mOCPs
derived from male and female mice, regardless of age. In human monocytes, SSR240612 showed significant inhibition of
differentiation into osteoclasts by addition of M-CSF and RANKL. Interestingly, the expression of CD13 and B1R was
increased after RANKL incubation.
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Conclusion: The broad consistency of these effects across various models underscores the potential involvement of the
sCD13/B1R pathway in osteoclast biology. These studies reveal an autocrine loop involving engagement of B1R by
sCD13, that is downstream from the interaction between RANK and RANKL. This insight opens new avenues for therapeu-
tic strategies targeting B1R to prevent or mitigate bone erosions in RA and other conditions in which pathologic bone loss
occurs. The compelling evidence provided by this study on the sCD13/B1R axis as a novel contributor to inflammation-
induced bone damage highlights the possibility of developing B1R antagonists as a therapeutic measure against RA-
associated osteoclastogenesis.

Disclosure: S. Muraoka: None; Q. Wu: None; M. Gurrea-Rubio: None; C. Amarista: None; W. Brodie: None;
M. Mattichak: None; Y. Ikari: None; C. Foster: None; P. Campbell: None; D. Fox: Abcon, 8, 10, 11; P. Tsou: None.

Abstract Number: 0059

Fragment Crystallizable (Fc)-Free Certolizumab Pegol Is Not Bound by
Rheumatoid Factors, While Fc Containing Biological DMARDsAre, Driving
ImmuneComplex Formation and Cellular Clearance

Susanna R. Bidgood1, Sophie Hopkin1, Kathryn R. Malpas1, David M. Kallenberg1, Jacqueline O’Neill1, Geofrey Odede1,
Bernard Lauwerys2, Baran Ufuktepe3 and David Humphreys1, 1UCB Biopharma UK, Slough, United Kingdom, 2UCB
Pharma, Brussels, Belgium, 3UCB Pharma, Istanbul, Turkey

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: RFs are polyclonal autoantibodies which bind the Fc domain of IgGs. Patients with RA and high RF
levels have poorer prognosis, more severe progressive disease, greater joint and bone destruction, and decreased
response to certain biological DMARD (bDMARD) therapies. Post-hoc analysis of the EXXELERATE phase 4 trial
(NCT01500278), showed that in the highest RF quartile patients ( >204 IU/ml), adalimumab (ADA) concentrations and treat-
ment target achievement were reduced compared with the lower RF quartiles. By contrast, patients treated with the Fc-free
PEGylated Fab, certolizumab pegol (CZP), maintained consistent drug concentrations and had similar clinical outcomes
across all RF quartiles.1 In this study, we determine the molecular basis of RF binding to bDMARDS and the potential impact
on bDMARD efficacy.

Methods: Monoclonal RFs (RF-AN, RF-61, RF-Yes8cT56K, SG22)2-5 and bDMARDs [ADA, infliximab (IFX), golimumab
(GLM), etanercept (ETN), tocilizumab (TCZ), rituximab (RTX), and abatacept (ABT)] were based on published sequences
and produced in mammalian cells. Certolizumab (CZ) Fab’was produced in E. coli and PEGylated according to manufactur-
ing guidelines. Human sera were obtained from Medix Biochemica. RF binding to bDMARDs was assessed by ELISAs and
surface plasmon resonance (SPR). Modelling of RF:Fc complex and CZ used Protein Data Bank structures: 5WUV, 1ADQ.
Protein complex formation was assessed by dynamic light scattering (DLS). Live cell imaging of primary human macro-
phages was performed with an Incucyte microscope (Sartorius).

Results: Monoclonal RF IgMs bound to all Fc-containing bDMARDs tested both by ELISA and SPR. No binding to CZP
could be detected (Figure 1). RF positive sera from RA patients showed similar characteristics. X-ray crystallography struc-
tures showed RF-AN IgM Fab binding to human IgG1 Fc. In contrast, the structure of CZ highlights that CZP has no Fc
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domain for RF interactions. DLS showed that ADA formed large protein complexes when mixed with IgM RFs and TNF-α,
while CZP did not. ADA-TNF-α-RF protein complexes were cleared by primary human macrophages (Figure 2).

Conclusion: RFs bound to Fc-containing bDMARDs but not to Fc-free CZP. RF binding to ADA drove protein complex for-
mation, which stimulated macrophage mediated protein complex clearance. These findings provide insights into why CZP

Figure 1. RF IgMs bind Fc containing bDMARDS.

Figure 2. Human macrophages clear ADA-TNF-α-RF IgM protein complexes in vitro.
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efficacy is independent of patient RF level, while patients with RA and high RF levels, exhibit reduced serum drug concentra-
tions and treatment outcomes when treated with Fc-containing bDMARDs, compared to those patients with lower RF levels.

References: 1. Smolen J. ACR Convergence 2023;2148; 2. Corper A. Nat Struct Biol 1997;4(5):374–81; 3. Duquerroy
S. J Mol Biol. 2007;368(5):1321–31; 4. Shiroshi M. J Biol Chem. 2018;293(18):7008–16; 5. Bende R. Arthritis
Rheumatol. 2015;67(4):1074-83.

Disclosure: S. Bidgood: UCB Biopharma, 3, 11; S. Hopkin: UCB Biopharma, 3; K. Malpas: UCB Biopharma, 3;
D. Kallenberg: UCB Biopharma, 3, 11; J. O’Neill: UCB Biopharma, 3, 11; G. Odede: UCB Biopharma, 3;
B. Lauwerys: UCB Pharma, 3, 11; B. Ufuktepe: UCB Pharma, 3, 11; D. Humphreys: UCB Biopharma, 3, 11.

Abstract Number: 0060

Spectral Cytometry Shows Increased CD56hi NK Cells and New HLA-DR
+CD56+ Phenotypes in RA

Estelle Khairallah1, Haani Qudsi2, Jihad Ben Gabr1, Andras Perl3 and Christian Geier1, 1SUNY Upstate Medical
University, Syracuse, NY, 2Norton College of Medicine, Syracuse, NY, 3SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies of RA patients have shown changes in NK cell populations (as defined by CD56
expression). The nature of these cellular changes remains controversial. We aim to comprehensively characterize CD56
expression in RA immune cells, including conventional NK cells and other CD56 expressing cells, such as myeloid cells.

Methods: Using flow cytometry, we studied peripheral blood mononuclear cells (PBMC) from RA patients satisfying the
2010 ACR classification criteria and matched healthy donors (n = 16 each). To comprehensively characterize potential
CD56 changes in RA, we excluded only lymphocytes and monocytes (CD3−CD19−CD14−; Lineage), retaining all other
CD56+ cells (including but not limited to conventional NK cells; CD56+Lin−). We measured mean fluorescence intensities
(MFI) including CD56, CD16, CD11c, CD1c, CD45RA, CD163, CCR2, CCR3, CCR7, and HLA-DR. We used SPADE
(Spanning-tree Progression Analysis of Density-normalized Events) on a patient with severe polyarticular RA to screen for
marker combinations defining other potential CD56 expressing populations. Mann-Whitney U testing with a threshold of p
< 0.05 was performed to assess for significant differences.

Results: The CD56hi NK subset was increased in RA (0.35% of live lymphocytes in RA, compared to 0.14% in health; p =
0.016) but the phenotype of CD56hi cells did not differ between RA and health (p > 0.05). SPADE clustering of CD56+Lin−

showed that CD56hi NK cells were composed of five subpopulations defined by differential MFIs of CD45RA, CD16,
CD163, CCR3. A separate cluster showed a CD56+HLA-DR+CD11c+CD1c+ phenotype. Total NK cells (CD56+CD3−) as a
percentage of live lymphocytes were not different in RA patients (p > 0.05).

Conclusion: The total NK cell population is shifted towards CD56hi in RA which may contribute to RA pathogenesis through
increased cytokine production. Other CD56 changes in RA patients include new phenotypes such as the CD56+HLA-
DR+CD11c+CD1c+ population, which phenotypically resembles dendritic cells. These observations warrant further mecha-
nistic study of a potential connection between NK cells and antigen-presenting cells in the pathogenesis of RA.
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Spectral Flow Cytometry of CD56hi NK cells in health and RA. Gated on CD3−CD19−CD14− (Lineage) live lymphocytes.
Representative plots of a healthy donor (A) and an RA patient with severe polyarticular RA (B). (C) Quantification of CD56hi
NK cells in health and RA as percent of live lymphocytes (n=16 each).

SPADE analysis of a patient with severe polyarticular RA. (A) Circled is the CD56hi NK cell population (red) and the CD56+-
HLA-DR+CD11c+CD1c+ population (blue). The remaining clusters largely represent classical NK cells. Circle size
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represents the number of events in each cluster. (B) Overlays of MFIs for molecules defining CD56hi (red) and CD56+HLA-
DR+CD11c+CD1c+ (blue) populations.

Disclosure: E. Khairallah: None; H. Qudsi: None; J. Ben Gabr: None; A. Perl: None; C. Geier: None.

Abstract Number: 0061

Comparative Transcriptional Profiling of IPF and RA-ILD Lung Tissue
Demonstrates Both Overlapping and Distinct Cell-specific Signaling
Pathways

Joshua Sciurba1, Daniel Kass1, Eleanor Valenzi2, John Sembrat2, Robert Lafyatis3 and Dana Ascherman4, 1University of
Pittsburgh School of Medicine, Pittsburgh, PA, 2University of Pittsburgh, Pittsburgh, PA, 3Division of Rheumatology and
Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 4Division of Rheumatology and Clinical Immunology,
University of Pittsburgh Medical Center, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Transcriptional profiling represents a powerful tool for deciphering disease-relevant pathways and
deriving functional biomarkers. Given the shared demographic, genetic, and clinico-epidemiologic features between rheu-
matoid arthritis-associated interstitial lung disease (RA-ILD) and idiopathic pulmonary fibrosis (IPF), we sought to demon-
strate the mechanistic basis for similarities (as well as differences) between RA-ILD and IPF through comparative single
cell RNA sequencing (scRNAseq) of lung tissue from these disorders.

Methods: We obtained explanted lung tissue from n=13 IPF and n=3 RA-ILD patients as well as n=10 controls (source of
healthy lungs rejected for transplantation). Following single cell isolation, RNA extraction, and cDNA amplification, we gener-
ated gene expression libraries from individual lung samples and then performed scRNAseq using the 10x Genomics’
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platform. Resulting sequences were aligned with Cellranger and clustered using the Seurat R toolkit. This approach yielded
differentially expressed genes (DEGs) in specific cell populations derived from IPF, RA-ILD, and Control lung tissue. Gene
Ontology algorithms were used for analysis of distinguishing as well as overlapping pathways represented by these DEGs.

Results: Clustering demonstrated prominent macrophage and fibroblast populations in RA-ILD, IPF, and control lung tissue
(Figure 1). Assessment of DEGs in these cell populations (each comprised of multiple subclusters) revealed numerous
DEGs separating both IPF and RA-ILD from control lung specimens. Comparison of these macrophage- and fibroblast-
derived DEGs between RA-ILD and IPF yielded a series of overlapping as well as distinct DEGs in both macrophages and
fibroblasts (Figure 2). Although there were a significantly greater number of DEGs specifically associated with macrophages
and fibroblasts derived from RA-ILD lung tissue (compared to IPF), a considerable percentage of IPF-associated DEGs were
also represented in RA-ILD cell populations [256/478 (54%) IPF-associated macrophage DEGs and 301/426 (71%) IPF-
associated fibroblast DEGs matched with RA-ILD DEGs]—highlighting the degree of transcriptional overlap between these
disorders. Key pathways derived from Gene Ontology analysis of overlapping as well as unique DEGs in RA-ILD and IPF lung
tissue are shown in Figure 3. While many of the shared DEGs represent pathways geared toward tissue remodeling and
fibrosis, those DEGs distinguishing RA-ILD from IPF feature a range of both pro-inflammatory (macrophage-oriented) and
pro-fibrotic (fibroblast-directed) pathways.

Conclusion: Assessment of transcriptional profiles linked to RA-ILD and IPF lung tissue demonstrates both shared and
unique patterns of gene expression in these disorders. Corresponding Gene Ontology analysis highlights key pathways
encompassing mediators that a) are likely to play a role in disease pathogenesis and b) should provide a template for deriva-
tion of peripheral blood biomarkers as well as selection of therapeutic targets.

Disclosure: J. Sciurba: None; D. Kass: None; E. Valenzi: None; J. Sembrat: None; R. Lafyatis: AbbVie/Abbott,
1, Bain Capital, 2, Bristol-Myers Squibb(BMS), 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Mediar, 2, Merck/MSD,
1, Modumac Therapeutics inc, 4, Pfizer, 5, Third Rock Venture, 2, Thirona Bio, 2, 11; D. Ascherman: None.

Abstract Number: 0062

Pro-Fibrotic Effects of Malondialdehyde-Acetaldehyde-Adducted and/or
Citrullinated Proteins on Macrophages and Human Lung Fibroblasts

Lauren Klingemann1, Nozima Aripova1, Nigina Aripova2, Michael Duryee1, Carlos Hunter1, Jill Poole1, Bryant England1,
Ted Mikuls1 and Geoffrey Thiele1, 1University of Nebraska Medical Center, Omaha, NE, 2WUSTL, St. Louis, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinically evident rheumatoid arthritis-associated interstitial lung disease (RA-ILD) affects approxi-
mately 10-15% of patients with rheumatoid arthritis (RA) and accounts for the most overrepresented cause of death among
RA patients with a reported median survival of 3 years post-diagnosis. Although the pathogenesis of RA-ILD is not well
defined, common themes such as tolerance loss, autoimmunity, and tissue fibrosis are frequently implicated in contributing
to disease development. Our group and others have identified potential pathogenic roles of post-translational modifications
(PTMs) such as citrullination (CIT) and malondialdehyde-acetaldehyde adducts (MAA) in RA-ILD. Both anti-citrullinated pro-
tein antibodies and anti-MAA antibodies are associated with the presence of RA-ILD. Lung tissues from patients with RA-ILD
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Figure 1: Fluorescent immunohistochemistry (IHC) images of human lung fibroblasts (HLFs) stimulated with macrophage supernatants (MΦ-SN).
Following 14-day stimulations (every 48 hours) with MΦ-SN (panel A) or direct antigens (panel B), formalin fixed HLF cells were examined qualita-
tively for ECM deposition. Cells were stained for collagen (types I, IV, and VI) and vimentin. Compared to direct antigen stimulation (panel B), the
morphology of HLFs in MΦ-SN treatment groups (MΦ-SNFIB-MAA, MΦ-SNFIB-CIT, and MΦ-SNFIB-MAA-CIT) shifts to circular/spindle-shape
cells (panel A).

Figure 2: Mean pixel density quantification of extracellular matrix (ECM) deposition from human lung fibroblasts (HLFs) stimulated with macrophage
supernatants (MΦ-SN) using fluorescent immunohistochemistry. ECM deposition was quantified from fluorescent IHC images of formalin fixed
HLFs following 14-day stimulations with MΦ-SN or direct antigens. Results shown for minimum of 6 replicate experiments. Staining for collagen
types I, IV, VI (panels A-C) and vimentin (panel D) was quantified as mean pixel density. One-way ANOVA with Tukey post-hoc test used to com-
pare staining across treatment groups. Comparisons to MΦ-SNFIB or FIB shown above each bar (####p<0.0001, ##p<0.01, #p<0.05); other sig-
nificant intergroup comparisons illustrated with horizontal bars (****p<0.0001, ***p<0.001, **p<0.01, *p<0.05). Pairwise differences between MΦ-
SN and direct antigen examined using t-test; shown above each bar (ΔΔΔΔp<0.0001, ΔΔΔp<0.001, ΔΔp<0.01).
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exhibited intensified staining for MAA, with pronounced co-localization with CIT. Based on these findings we have hypothe-
sized that exposure of human macrophages (MΦ) to fibrinogen (FIB) modified MAA (FIB-MAA), CIT (FIB-CIT) or MAA-CIT
(FIB-MAA-CIT) leads to the secretion of soluble factors that induce robust pro-fibrotic responses in human lung fibroblasts
(HLFs) in comparison to direct stimulation of HLFs with these same antigens.

Methods: HLFs were stimulated every 48 hours for 14 days either; directly with FIB, FIB-MAA, FIB-CIT, or FIB-MAA-CIT, or
indirectly with supernatants (SN) harvested from activated U937 MΦ (MΦ-SN) stimulated with the same antigens (MΦ-
SNFIB-MAA, MΦ-SNFIB-CIT, andMΦ-SNFIB-MAA-CIT). Fluorescent immunohistochemistry (IHC) coupled with mean pixel density
evaluations were utilized to monitor morphological changes and to quantify the levels of extracellular matrix (ECM) protein
deposition including collagen I, IV, VI, and vimentin. Western blots were used to validate the findings from IHC.

Results: Following antigenic exposure, two phenotypically distinct morphologies were observed in HLF cells. HLF cells stim-
ulated with MΦ-SNFIB-MAA, MΦ-SNFIB-CIT, and MΦ-SNFIB-MAA-CIT demonstrated circular and spindle-shaped changes in

Figure 3: Western blot quantification of extracellular matrix (ECM) deposition from human lung fibroblasts (HLFs) following stimulation with macro-
phage supernatants (MΦ-SN) or direct antigen. HLFs exposed to MΦ-SN and direct antigen were lysed and examined via Western blot (panel A).
Results shown for a minimum of 6 replicate experiments. Quantification for collagen type IV (panel B), collagen type VI (panel C), and vimentin
(panel D) shown. Type I collagen not detected (not shown). One-way ANOVA with Tukey post-hoc test used to compare quantities across treat-
ment groups; comparisons to MΦ-SNFIB or FIB illustrated above each bar (####p<0.0001, ###p<0.001); other significant intergroup compari-
sons shown with horizontal bars (****p<0.0001, ***p<0.001). Pairwise comparisons between MΦ-SN and direct antigen examined using t-test;
depicted above each bar (ΔΔΔΔp<0.0001).
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cellular morphology consistent with cell activation (Figure 1). HLF cells stimulated with MΦ-SNFIB-MAA-CIT showed the highest
deposition of collagen I and VI compared to either single modification (*p< 0.05) or direct antigen stimulation (ΔΔp< 0.01)
(Figure 2). By Western Blot, HLFs treated with MΦ-SNFIB-CIT and MΦ-SNFIB-MAA-CIT demonstrated the highest expression
of collagen IV, collagen VI, and vimentin compared to MΦ-SNFIB (####p< 0.001), MΦ-SNFIB-MAA (****p< 0.001) or direct anti-
gen stimulation (ΔΔΔΔp< 0.001) (Figure 3).

Conclusion: Findings from this study demonstrate that MΦ exposed to CIT and/or MAA modified FIB secrete soluble fac-
tors that activate pro-fibrotic responses in HLF effector cells, that could potentially lead to pulmonary fibrosis associated with
RA-ILD. These results suggest that interventions targeting MAA and CIT formation, or cell binding could represent a novel
therapeutic approach in the management of RA-ILD.

Disclosure: L. Klingemann: None;N. Aripova: None;N. Aripova: None;M. Duryee: None;C. Hunter: None; J. Poole:
None; B. England: Boehringer-Ingelheim, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Thiele: None.

Abstract Number: 0063

Splicing into Action:Investigating the Role of Alternative Splicing in
Rheumatoid Arthritis Neutrophils

Rayan Najjar1,Noga Rogel2 and Tomas Mustelin3, 1University of Washington, Seattle, 2University of Washinton, Seattle,
3University of Washington, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by a variable response
to therapies, reflecting its complex and incompletely understood pathogenesis. Emerging research suggests a more prom-
inent role for neutrophils in the inflammatory process of RA. Here, we examine alternative splicing, which can alter protein
function and/or localization, to investigate the role of neutrophils in RA.

Figure 1. Distribution of novel isoforms and frequency of alternative splicing event types.
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Methods: Neutrophils were isolated from 15 participants with seropositive RA. RNA was extracted, sequenced, and aligned
to the reference genome (GRCh38.p14). We performed differential gene analysis of RA versus healthy neutrophils. Next, we
used SplAdder to quantify the 6 types of alternative splicing events: exon skip, alternative 3’ splice site, alternative 5’ splice
site, intron retention, mutually exclusive exons, and multiple exon skip. We then applied an in-silico pipeline, RiboSplitter, that
we developed to predict protein changes from splicing events. The pipeline performs statistical testing, filtering, protein
change prediction, and visualization. We used a beta binomial model for hypothesis testing (alpha=0.05), and p values were
adjusted for multiple comparisons. The percent spliced-in (PSI) was calculated by the number of reads supporting one iso-
form out of the sum of both isoforms. Statistically significant events were filtered for events with greater differences between
the groups. Finally, we visualized protein changes between the splicing events.

Results: While there were only three differentially expressed genes in RA compared to healthy neutrophils, we found
459 statistically significant alternative splicing events. After further filtering, we determined 95 splicing events in 83 unique
genes. Intron retention was the most frequent type of event, and more than half had at least one novel isoform (Fig 1). Of par-
ticular interest, we highlighted two genes, regulatory factor X5 (RFX5) and LYL1 basic helix-loop-helix family member (LYL1).
In RFX5, which is involved in the regulation of MHCII, RA samples had a higher proportion of the complete isoform, while the
HC samples hadmore of the isoform with a stop codon, likely disrupting the DNA binding domain and C terminal domain (Fig
2). In LYL1, a transcription factor highly expressed in hematopoietic cells, RA samples had a higher proportion of isoform
2, introducing a stop codon in the retained intron shortly after the 1st exon, likely resulting in a truncated isoform that lacks
the functional domains encoded by later exons (Fig 3).

Figure 2. Top row: Left panel shows a zoomed-in view of the alternative splicing event in the gene RFX5. The title includes gene name, event ID,
chromosome, strand, and adjusted p value. n is the number of reads supporting isoform 1 or 2. Red lines represent the first stop codon per iso-
form. Light blue exons indicate the same amino acid sequences and protein products. Light green exons indicate different translated proteins.
Right panel shows percent-spliced in (PSI) for all samples by group. Note, PSI of 1 indicates only isoform 2 is expressed in that sample. Middle
row: Zoomed-out view of the alternative splicing event fit to the canonical transcript. Bottom row: Exons aligned to protein domains of the gene.
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Conclusion: RA neutrophils exhibited many changes in alternative splicing, but only showed few alterations in overall
gene expression, emphasizing the significance of studying RNA biology beyond gene expression. We discovered
multiple alternative splicing events in RA neutrophils with potential mechanistic significance. These events included
alternative splicing in genes previously linked to RA, such as RFX5, which was shown to be involved in a metabolic
adaptation in RA macrophages. These findings suggest alternative splicing as a promising mechanism in RA
pathogenesis, highlighting the need for further research into its functional consequences and potential therapeutic
targets.

Disclosure: R. Najjar: None;N. Rogel: None; T. Mustelin: Bristol-Myers Squibb(BMS), 2, Cugene, 2, Miro Bio, 2, QiLu
Bopharma, 2, Rome therapeutics, 2.

Figure 3. Top row: Left panel shows a zoomed-in view of the alternative splicing event in the gene LYL1. The title includes gene name, event ID,
chromosome, strand, and adjusted p value. n is the number of reads supporting isoform 1 or 2. Red lines represent the first stop codon per
isoform. Light blue exons indicate the same amino acid sequences and protein products. Light green exons indicate different translated pro-
teins. Right panel shows percent-spliced in (PSI) for all samples by group. Note, PSI of 1 indicates only isoform 2 is expressed in that sample.
Middle row: Zoomed-out view of the alternative splicing event fit to the canonical transcript. Bottom row: Exons aligned to protein domains of
the gene.
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Abstract Number: 0064

Anti-Citrullinated Protein Antibodies Arise During Affinity Maturation of
Germline-Encoded Antibodies to Carbamylated Proteins in Rheumatoid
Arthritis

Marta Escarra-Senmarti1, Michael Chungyoun2, Dylan Ferris1, Jeffrey Gray2 and Felipe Andrade3, 1The Johns Hopkins
University School of Medicine, Baltimore, MD, 2The Johns Hopkins Whiting School of Engineering, Baltimore, MD, 3The
Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The production of antibodies to modified self-antigens is a hallmark in rheumatoid arthritis (RA).
Antibodies to citrullinated (ACPAs) and carbamylated proteins (CarP) are of special interest due to their high prevalence
and emergence during preclinical RA. While citrullination and carbamylation generate nearly identical amino acid residues
(citrulline and homocitrulline, respectively), these modifications differ significantly in biology. Arginine citrullination is a physi-
ological process toward which immune tolerance is developed, while lysine carbamylation is environmentally driven
(e.g., tobacco smoking) and thus immunogenic. How ACPAs and anti-CarP antibodies are related is unclear, but recogniz-
ing the inciting event in the production of these antibodies may shed light on the origins of RA.

Methods: RA patient-derived monoclonal ACPAs were cloned from published sequences1,2, reverted to their germline
(GL) form, or mutated to change the heavy chain tryptophan residue 48 (H-W48) to methionine, and expressed in ExpiCHO
cells. Control, citrullinated or carbamylated 293T cells (Fig. A) were used to test antibody reactivity to modified cellular sub-
strates by immunoblotting. The structure of one ACPA (both original and GL sequences) bound to a citrullinated or carbamy-
lated peptide was determined using a starting structure (crystal1 or AlphaFold2-predicted), and the Rosetta MutateResidue
and FlexPepDock Protocols.

Results: E4 is an RA-derived ACPA that has been extensively studied1. Compared to control and carbamylated cells, E4
showed prominent binding to hypercitrullinated cells (Fig. B), demonstrating that citrullinated proteins are the major target
of E4. When E4 was reverted to its germline form (E4GL), citrullination was no longer detected (Fig. C), indicating that reac-
tivity to citrullinated proteins by E4 is acquired via affinity maturation. Unexpectedly, while E4 had poor recognition for CarP
(Fig. B), E4GL showed prominent binding to CarP (Fig. C), implying that CarP is a primary target of E4GL. Structural analysis
of E4 vs. E4GL pointed to H-W48 as a critical residue in the differential recognition of citrulline vs. homocitrulline (Fig. D).
Indeed, a single change of H-W48 to methionine in E4 (E4M) shifted the antibody specificity from ACPA to anti-CarP
(Fig. E). Notably, H-W48 in E4 is GL-encoded and highly conserved (either as W47 or W49) among different published
ACPAs (Fig. F). Further analysis of a set of ACPAs derived from a common precursor confirmed that the GL form is specific
for CarP and that the antibody transitions from anti-CarP to double positive (CarP/ACPA) to ACPA according to the pattern
and number of somatic hypermutations (Fig. G, H), explaining their coexistence and diverse specificity in RA.

Conclusion: The presence of GL-encoded antibodies to CarP is explained because CarP is environmentally driven and
thereby absent during B cell development. The data indicate that GL anti-CarP antibodies are the first step in the production
of autoantibodies (both anti-CarP and ACPAs, via antigen-driven affinity maturation) during the development of RA (Fig. I).
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Figure. (A) Mock or PAD2/PAD4 co-expressing 293T cells were stimulated with 2 μM ionomycin to generate control and hypercitrullinated cells,
respectively. 293T cells were incubated with 1M potassium cyanate to induced carbamylation. Citrullination (Cit) and carbamylation (Carb) were
confirmed by AMC immunoblotting. Detection of vimentin was used as loading control. All immunoblotting assays used the same cell lysate batch
and protein amount. (B,C,E,G) Lysates from control, Cit and Carb cells were tested by immunoblotting using 6.6 nM antibody E4 (B), E4GL (C),
E4M (E), clade RA14 GL, 3E04, G09 and D09 (G). (D) Deduced structure of E4 (a,b) and E4GL (c,d) in complex with a citrullinated (CII-Cit-13)
(a,c) or carbamylated (CII-HCit-13) (b,d) peptide from collagen II (Ref. #1). HCit, Homocitrulline. (F) Sequence alignment of heavy chain (IgH) amino
acid residues 33-66 from published RA patient-derived monoclonal ACPAs. Conserved H-W48/47/49 is bold. (H) Amino acid sequence alignment
of the IgH variable region of antibodies in G. The upper and lower panels depict mutation patterns and numbers, respectively. (I) B and T cells reac-
tive to citrullinated proteins are negatively selected in mice (Yamada et al. J Immunol 2018, 201:3492-6; Dwivedi et al. Front Immunol 2017, 8:362;
McElwee et al. J Exp Med 2023, 220:e20230209) and, potentially, humans. CarP-reactive naïve B cells are likely part of the normal repertoire of
human B cells. Since citrulline and homocitrulline are nearly identical, the data indicate that GL-encoded anti-CarP antibodies can generate a mix-
ture of anti-CarP, anti-CarP/ACPA and ACPAs as the result of antigen-driven affinity maturation, most likely in the context of genetic susceptibility,
tobacco smoking and hypercitrullination, among other factors. This process preludes the development of RA.
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Abstract Number: 0065

Evidence of Membranolytic Targeting and Intracellular Citrullinationin
Neutrophils Isolated from Patients with Rheumatoid Arthritis

Neela Fatemeh Moadab1, Tal Gazitt2, Rayan Najjar1, Ethan Le1, J Lee Nelson3, Vijay Joshua4, Keith Elkon1, Caroline
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-citrullinated protein autoantibodies (ACPA) are diagnostic for rheumatoid arthritis (RA). The
antigens recognized by these autoantibodies are produced by protein arginine deiminases (PADs), particularly PAD4. How-
ever, it remains unknown why and how PAD4 causes this aberrant citrullination in RA.

Methods: To be able to detect polymerized perforin pores on the surface of freshly isolated RA neutrophils, we developed a
monoclonal antibody against the exposed N-terminal knob of perforin.

Results: Here, we report that poly-perforin pores are present on freshly isolated neutrophils from RA patients, but not
on healthy donor neutrophils. Neutrophils with perforin pores also contained intracellular citrullinated proteins in the
region adjacent to the pores. This response was replicated in vitro by treating neutrophils with purified perforin, which
generated intense dots of anti-perforin immunofluorescence, calcium influx, and intracellular citrullination. Extensive
neutrophil killing in Felty’s syndrome, an aggressive form of RA, correlated with particularly high ACPA, and PAD4
autoantibodies. In contrast, other forms of death, including NETosis, apoptosis, and pyroptosis,produced minimal
citrullination.

Conclusion: We conclude that neutrophil targeting by perforin leading to intracellular citrullination takes place in patients
with RA.

Generation and validation of the knob mAb (anti-perforinN). a, The 3-dimensional structure of the poly-perforin pore. b,
Close up of the N-terminal knob highlighting the peptide His24-Glu46, which was used as immunogen conjugated to key-
hole limpet hemocyanin. c, ELISA of anti-perforinN 4G10 using purified perforin. d, Coomassie Blue stain of 1μg and
0.3 μg of the purified perforin used in panel C. e, Immunofluorescence staining with anti-knob mAb 4G10 of neutrophils
treated with 1 μg/ml of purified perforin for the indicated times. f, Quantitation of the response in panel E expressed as the
number of brightly stained dots per neutrophil. g, Live cell imaging of two neutrophils loaded with the Fluo-5N calcium indi-
cator and treated with 1 μg/ml of perforin at 37�C.
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Poly-perforin pores on freshly isolated untreated RA neutrophils. a, Three representative neutrophils from an RA patient
stained with the anti-knob mAb. b, Three representative neutrophils from a second RA patient. c, Three rep representative
neutrophils from a third RA patient. d, Similar staining of three representative neutrophils from a healthy donor. e, Quantita-
tion of the perforin pore-positive neutrophils in the same three patients, expressed as percent of all neutrophils, in four differ-
ent fields containing approximately 100 cells. f, Quantitation of the number of bright perforin dots on each of the perforin-
positive neutrophils from the same three RA patients. g, Close ups of two clusters of 3-4 bright dots

Citrullination in freshly isolated RA neutrophils with poly-perforin pores. a, A representative neutrophil from an RA patient
stained with the anti-knob mAb and the ACPA mAb 10D07. b, Another neutrophil from a second RA patient. c, A third rep-
resentative neutrophil from a third RA patient. d, Control staining of a neutrophil with secondary antibody alone.
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Abstract Number: 0066

Association Between Gut Microbiota, Inflammation, and Epigenetics in
Rheumatoid Arthritis Patients

jose Manuel Lisbona-Montañez1, Arkaitz Mucientes2, Patricia Ruiz-Lim�on3, Gracia María Martín-Nuñez4, Rocio
Redondo-Rodríguez4, Laura Cano-García4, Sara Manrique-Arija5, Isabel Moreno-Indias2, Natalia Mena V�azquez6 and
Antonio Fern�andez-Nebro7, 1University of Malaga, Malaga, Andalucia, Spain, 2IBIMA Plataforma BIONAND, Malaga,
Andalucia, Spain, 3IBIMA, Instituto de Biomedicina de M�alaga, Cordoba, Spain, 4IBIMA Plataforma Bionand, Malaga,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Etiology & Pathogenesis Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The etiology of rheumatoid arthritis (RA) is not entirely known. Epigenetic modifications could be the
link between genetic and environmental factors related to the appearance and evolution of the disease. RA patients present
dysbiosis in different grades, and a lower microbiota diversity compared to healthy individuals. To date, literature regarding
the relation between microbiota and epigenetic modifications is scarce.

Our objective in this study was to analyse the relationship between gut microbiota, inflammation, and epigenetics modifica-
tion in RA patients .
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Methods: Cross-sectional study in a prospective cohort of 110 RA patients (ACR/EULAR 2010 criteria) and 110 healthy
controls without inflammatory condition, matched by age and sex. Gut microbiota was evaluated by NGS platform Ion Tor-
rent S5 and the obtained sequences were processed by Quantitative Insights Into Microbial Ecology 2 software. DNA meth-
ylation was determined by Infinium Methylation EPIC (HM850K) BeadChip (Illumina, San Diego, CA, USA), cytosine
methylation level was expressed as β-value. The validation of the results of HM850K was performed by pyrosequencing,
on PyroMark Q48 (Qiagen, Hilden, Germany), including data about CpGs bordering CpGs of the array. The other variables
included were epidemiological, clinical-analytical, and mean DAS28-ESR from RA onset to the cross-sectional visit. Descrip-
tive analysis, bivariant analysis, t-student, χ2, and multivariate analysis were performed.

Results: Table 1 shows that RA patients’ group had more smokers (p=0.015), higher frequency of obesity (p=0.042), and
higher abundance of Collinsella aerofaciens (p=0.047). Logistic regression analysis evidenced that elevated CpG methyla-
tion in PRHOXNB, TBC1D22A and PRG2, which cover specific sites such as cg21950155, cg08161306 and
cg15971518, were associated with RA diagnosis, as well as decreased methylation in ALLC (cg19052272). RA patients
with moderate/high activity (DAS28≥3.2) displayed lower methylation levels in cg19052272 site (ALLC) (75.7± [13.1] vs
87.7 [5.4]; p=0.003) compared to remission/low activity patients. Collinsella showed a positive correlation with

Table 1: Baseline characteristics of the study population ACPA: anti-citrullinated protein autoantibodies; RF: rheumatoid factor; SD: Standard devi-
ation; DAS28-ESR: Disease Activity Score-28 for Rheumatoid Arthritis with ESR; ESR: Erythrocyte Sedimentation Rate; csDMARD: conventional
synthetic Disease-modifying antirheumatic drug; bDMARD: biological Disease-modifying antirheumatic drug; WHO: World Health Organization.

133

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



cg08161306 (TBC1D22A) (r=0.267; p=0.033), and an inverse correlation with cg19052272 (ALLC) (r= -0.398; p=0.024). A
linear regression model established that bacteria associated in RA to cg19052272 (ALLC) were Actinobacteria (β=-0.434;
p=0.013), Coriobacteriaceae (β=-0.469; p=0.007), Collinsella (β=-0.398; p=0.024), Alistipes (β=-0.404; p=0.022) and Bifi-
dobacterium (β=-0.384; p=0.030), which also negatively correlated with methylation levels.

Conclusion: Gut microbiota, particularly Collinsella, could be associated with both methylation patterns and inflammatory in
RA patients, so they could be potential biomarkers for diagnosis and prognosis of this entity.

Differences in the abundance of the intestinal microbiota: The graphs represent the taxonomic levels of phylum, families and
genera with statistically significant differences between controls and RA patients.

Differentially methylated CpG sites between RA patients and controls, and according to disease severity: CpGs related to
genes or pseudogenes, β value >0.10 and p value ≤ 0.01.

Disclosure: j. Lisbona-Montañez: None; A. Mucientes: None; P. Ruiz-Lim�on: None; G. Martín-Nuñez: None;
R. Redondo-Rodríguez: None; L. Cano-García: None; S. Manrique-Arija: None; I. Moreno-Indias: None; N. Mena
V�azquez: None; A. Fern�andez-Nebro: Argenx, 5, AstraZeneca, 2, 5, Chemo, 5, Eli Lilly, 2, Galapagos, 2, 5, Gebro
Pharma, 2, GlaxoSmithKlein (GSK), 6, GSK, 2, Janssen, 5, Merck Serono, 5, MSD, 5, Novartis, 2, 5, Takeda, 5, UCB, 5.

Abstract Number: 0067

Psoriasis Patients at Risk for Psoriatic Arthritis Have Increased Levels of
Circulating Pro-migratory Dendritic Cells

Shashank Cheemalavagu, Unnikrishnan Chandrasekharan, Oliver Wessely, Uyen Tran and M. Elaine Husni, Cleveland
Clinic, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Early diagnosis of Psoriatic Arthritis (PsA) is critical for timely intervention to prevent poor clinical out-
comes. Despite well-known clinical predictors of PsA, the mechanisms responsible for the Psoriasis (PsO) to PsA transition
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are poorly understood. Dendritic cells are known contributors to both PsO and PsA, and their migratory ability may be
altered in PsO patients at risk for PsA. Here, we investigated whether pro-migratory dendritic cells contribute to immune
changes that may promote the transition to PsA.

Methods: To investigate differences in immune subsets in psoriatic disease, scRNAseq was performed on PBMCs from
treatment-naïve patients with PsO or PsA. Patients were high-risk for PsA (HR-PsO) if they had ≥ 2 literature-based risk fac-
tors: nail pitting, scalp PsO, inverse PsO, BSA > 10%, BMI ≥ 35. Patients without risk factors were low-risk for PsA (LR-PsO).
We used 10x Genomics Chromium 3’ platform with sequencing on the Illumina Novaseq 6000. Reads were aligned with Cell
Ranger v7.1.0, followed by Seurat-based integration, clustering, and differential gene expression (DEG) analysis (1). For dif-
ferential abundance analysis, we utilized the R package DCATS (2), which uses beta-binomial regression to identify compo-
sitional differences in scRNAseq data. We utilized flow cytometry of PBMC to quantify surface markers. We also performed
transwell migration assays on dendritic cells isolated via magnetic bead negative selection. Surface marker expression and
migration were compared using student’s t-test.

Results: Our integrative mapping of scRNAseq data from 2 LR-PsO, 4 HR-PsO, and 2 PsA patients (Figure 1A) revealed an
increase in type II conventional dendritic cells (cDC2) in HR-PsO compared to LR-PsO (Figure 1B). cDC2 are antigen pre-
senting cells whose polarization of naïve CD4 T cells to Th17 cells is crucial for psoriatic disease. DEG analysis showed
increased expression of CXCR4 in HR-PsO and PsA cDC2 compared to LR-PsO cDC2 (Figure 2A), confirmed with flow
cytometry (Figure 2B). CXCR4 is a chemokine receptor whose interaction with ligand CXCL12 induces cell migration, so

Figure 1: Cell types and subsets among Low-Risk PsO, High-Risk PsO, and PsA patients. (A) UMAP of normalized and SCTransform integrated
scRNAseq expression data with Azimuth reference PBMC dataset. (B) Mean proportions of each cell type within the total PBMC of each group.
* indicates FDR =< 0.05 calculated by DCATS differential cell abundance method in R.

Figure 2: CXCR4 expression. (A) Violin plot of CXCR4 expression from scRNAseq. *indicates FDR < 0.05. (B) Representative FACS analysis shows
increased frequency of CXCR4+ cDC2 in PBMC from HR-PsO vs LR-PsO, p < 0.05 by student’s t-test (n = 5).
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we evaluated migration of DC using transwell migration assays with DC from LR-PsO and HR-PsO. We utilized CXCL12 as
the chemoattractant, and assays were performed ± AMD3465, a selective CXCR4 inhibitor, to confirm the specificity of the
migratory effect. HR-PsO DC migrated significantly more than LR-PsO DC, and the increased migration was abrogated by
the addition of a CXCR4 inhibitor (Figure 3).

Conclusion: These results suggest a potential pathogenic role of CXCR4+ cDC2 in the transition from PsO to
PsA. By combining scRNAseq and in vitro assays, we identified an increase in pro-migratory CXCR4+ cDC2 in PsO patients
at high-risk to develop PsA. These findings may lead to future mechanistic studies investigating the role of CXCR4+ cDC2 in
the transition from PsO to PsA and exploring these cells as targets for preventive therapies.

References

1. Hao Y et al. Dictionary learning for integrative, multimodal and scalable single-cell analysis. Nat Biotechnol. 2024 Feb;42
(2):293-304.

2. Lin X et al. DCATS: differential composition analysis for flexible single-cell experimental designs. Genome Biol. 2023 Jun
26;24(1):151.
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Figure 3: Transwell migration assay of LR-PsO vs HR-PsO cDC. (A) cDC isolated from HR or LR patients were incubated with 10 μMCXCR4 inhib-
itor (AMD3465) for 1 hour. Cells were then loaded in the upper chamber of a transwell migration apparatus (8 μm), and lower chamber was loaded
with media +/- rhCXCL12 (100 ng/ml). Cells were incubated at 37� C overnight and migrated cells in the lower chamber were counted manually by
hemocytometer. Migration index = migrated cells incubated with rhCXCL12 � migrated cells incubated with media alone. * indicates p ≤ 0.05 by
student’s t-test (n = 5).
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Abstract Number: 0068

Enhanced Expression of GPR65 in Inflammatory Sites and Bone
Formation Regions in Ankylosing Spondylitis: Evidence from ScRNA-seq
Analysis

Yong-Wook Park1, Ki-Jeong Park2, Sungsin Jo3, Tae-Hwan Kim4 and Tae-Jong Kim1, 1Department of Rheumatology,
Chonnam National University Medical School and Hospital, Gwangju, Republic of Korea, 2Chonnam National University
Medical School and Hospital, Gwangju, Republic of Korea, 3Hanyang University Institute for Rheumatology Research,
Seoul, Republic of Korea, 4Department of Rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul,
Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ankylosing spondylitis (AS) is a chronic inflammatory disease primarily affecting the axial skeleton. T
helper 17 (Th17) cells play a pivotal role in the pathogenesis of AS, characterized by their production of IL-17. However, not
all Th17 cells contribute equally to disease progression. Pathogenic Th17 (pTh17) cells, distinguished by their ability to simul-
taneously produce multiple pro-inflammatory cytokines, such as IL-17A, IFN-γ, and GM-CSF, are particularly implicated in
severe inflammation. These polyfunctional pTh17 cells drive chronic inflammation and are associated with enhanced disease

Figure 1. Upregulation of GPR65 in pTh17 Cells, Spinal Tissue of AS Patients, and SKG Mouse Model. Single-cell RNA sequencing (scRNA-seq)
identified specific markers of pTh17 cells, with GPR65 being notably upregulated (Figure 1A and 1B). GPR65 expression was elevated in spinal
tissue samples, correlating with disease activity (Figure 1C). In the SKG mouse model, GPR65 was highly expressed at sites of ectopic new bone
formation and was associated with severe inflammation (Figure 1D).
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activity in AS. Identifying specific molecular markers and therapeutic targets for these cells could offer new avenues for
treatment.

Previous research utilizing single-cell RNA sequencing (scRNA-seq) identified specific markers of pTh17 cells, among which
GPR65 was notably upregulated (Figure 1A and 1B). This study aims to identify and validate GPR65 as a significantly upre-
gulated molecule in pTh17 and spinal tissue in AS patients.

Methods: Using single-cell RNA sequencing (scRNA-seq) and surface protein expression analysis, we profiled blood and
synovial cells from AS patients. Flow cytometry was used to measure the levels of IL-17, IFN-γ, and TNF-α in the PBMCs.
Human spine tissue samples were obtained from both AS patients and healthy controls. These samples were used to
observe the expression of GPR65. Additionally, SKGmice were used to model ectopic bone formation. Bones were excised
from these mice to assess GPR65 expression through immunohistochemistry. Comparative analysis was conducted to
assess the expression of GPR65 in the cells and spinal samples.

Results: Flow cytometry analysis demonstrated a noteworthy increase in the levels of IL-17, IFN-γ, and TNF-α in
GPR65-positive cells compared to GPR65-negative cells. Additionally, the expression of GPR65 was found to be elevated
in spinal tissue samples, as shown in Figure 1C. Furthermore, in the SKG mouse model, GPR65 was highly expressed at
sites of ectopic new bone formation and was associated with severe inflammation, as depicted in Figure 1D. This finding
suggests a critical role for GPR65 in the inflammatory processes and pathological bone formation observed in AS.

Conclusion: This study identifies GPR65 as a key molecule upregulated in pTh17 cells and spinal tissue in AS patients, cor-
relating with increased IL-17, IFN-γ, and TNF-α levels. Elevated GPR65 expression in spinal tissues and ectopic bone forma-
tion sites in the SKG mouse model underscores its potential as a therapeutic target for managing AS.

Disclosure: Y. Park: None; K. Park: None; S. Jo: None; T. Kim: None; T. Kim: None.
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Activation of Cardiovascular Inflammation and Wnt Signaling in
Spondyloarthritis: Insights from the HLA-B27 Transgenic Rat Model

Su-Ah Yoon, Chorong Kim, Hansun Song, Mie Jin Lim and Seong-Ryul Kwon, College of Medicine, Inha University,
Incheon, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite the well-documented link between cardiovascular (CV) disease and spondyloarthritis (SpA),
no animal studies have empirically validated this connection or integrated SpA, vascular inflammation, andWnt signaling into
a single study. This study examines these associations using the HLA-B27 transgenic (TG) rat model, which closely mirrors
human SpA.

Methods: Six-week-old HLA-B27 TG rats were injected withM. tuberculosis in incomplete Freund’s adjuvant, while control
Lewis rats received phosphate-buffered saline. At seven weeks, HLA-B27 TG rats were classified into two groups: F1 G0
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Figure 1. Density histogram data based on the results of western blot analyses of aorta, which represent the relative expression of Wnt signaling,
inflammatory markers, and MMP3. F1 G0: 7-wk-old arthritis-free F1 rats, F1 G6: clinical arthritis of grade 6 or higher F1 rats, Ctrl G0: 7-wk-old con-
trol Lewis rats, Ctrl G6: Control Lewis rats with age- and sex-matched F1 rats.
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(no arthritis) and F1 G6 (severe arthritis). Both groups, along with control rats (Ctrl G0 and Ctrl G6), were analyzed for aortic
protein levels. Histological examination of tail spine samples graded inflammation, bone destruction, and osteoproliferation.

Results: All F1 G6 rats developed clinical arthritis, with 60% also exhibiting spondylitis. Histological analysis revealed a cor-
relation between inflammation and osteoproliferation in F1 G6 rats (r2 = 0.7992, p = 0.041). Aortic protein levels were signif-
icantly higher in F1 G6 rats compared to Ctrl G6 rats, with increased expressions of WNT3, LRP5, WNT5, Runt-related
transcription factor 2, TNFα, and IL-17 (all p = 0.009, except TNFα at p = 0.028). Elevated levels of WNT3, LRP5, WNT5,
matrix metalloproteinase 3, TNFα, IL-17, and IL-23 were also observed in F1 G6 compared to F1 G0 rats (all p <
0.05). (Fig. 1)

Conclusion: These findings suggest that arthritis and spondylitis in SpA may contribute to the development of CV disease
by activating Wnt signaling, MMP3, and inflammatory pathways in the CV system.

Disclosure: S. Yoon: None; C. Kim: None; H. Song: None; M. Lim: None; S. Kwon: None.

Abstract Number: 0070

Shared and Unique Fecal and PlasmaMetabolic Signatures and Increased
Inflammatory Markers in Ankylosing Spondylitis, Psoriatic Arthritis and
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Shaut2, Tammy Martin2, Eric Suhler2, Atul Deodhar3, James Rosenbaum4, Ernesto Nakayasu1 and Tejpal Gill2, 1PNNL,
Richland, WA, 2OHSU, Portland, OR, 3Division of Arthritis and Rheumatic Diseases, Oregon Health & Science University,
Portland, OR, 4Corvus Pharmaceuticals and Legacy Devers Eye Institute, Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthritis (SpA) is a group of immune-mediated inflammatory disorders such as ankylosing
spondylitis (AS) and psoriatic arthritis (PsA), along with acute anterior uveitis (AAU) which is a common comorbidity of SpA.
We aim to determine the fecal and plasma metabolic profiles to elucidate metabolic function underlying disease
pathophysiology.

Methods: We performed untargeted metabolic profiling using liquid chromatography-mass spectrometry (LC-MS) on
103 fecal (19 AS, 18 AAU, 14 AS+AAU, 26 PsA, and 26 healthy controls [HC]) and 114 plasma (21 AS, 21 AAU, 20 AS
+AAU, 26 PsA and 38 HC) samples. Metabolic data were analyzed using discriminatory statistical methods to dissect
disease-associated metabolic signals and various confounders i.e. BMI and HLA-B27 status., and reported after multiple
tests corrections. Fecal and plasma marker of inflammation (calprotectin) and plasma levels of bacterial endotoxin (LPS)
were also measured.

Results: Results:Metabolomic profiling of the fecal and plasma samples revealed shared and unique metabolic signatures
in AS, PsA and AAU patients in comparison with HC (Fig. 1). The fecal samples from AS, AS+AAU, and PsA showed a sig-
nificant increase in multiple inflammatory metabolites such as stearoyl-L-carnitine, palmitoylcarnitine, taurolithocholic acid,
and biliverdin in comparison to HC, concomitant with a significant decrease in the levels of various anti-inflammatory
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Figure 1: Altered metabolic profile in SpA and AAU. Volcano plots showing the metabolites with significantly increased (green) and decreased (red)
intensities in (A) fecal and (B) plasma samples of patients with ankylosing spondylitis (AS), acute anterior uveitis (AAU), AS+AAU and psoriatic arthri-
tis (PsA) in comparison with the healthy controls (HC), (C) metabolites from fecal and plasma samples in HLA-B27 positive HC in comparison to
HLA-B27 negative HC. The data is presented after discriminatory statistics with disease, and HLA-B27, age, and BMI as confounding factors, after
accounting for multiple tests corrections.
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Figure 2: Increased metabolic intensity of inflammatory metabolites in fecal and plasma samples. Metabolic intensities of selected (A) fecal and
(B) plasma metabolites in patients with ankylosing spondylitis (AS), acute anterior uveitis (AAU), AS+AAU in comparison with healthy controls
(HC) are shown here. Each dot represents data from one subject. * P-val<0.05, ** P-val<0.01

Figure 3: Increased calprotectin levels in fecal and plasma samples from SpA and AAU patients. Fecal (left) calprotectin levels are significantly
increased in patients with ankylosing spondylitis (AS), acute anterior uveitis (AAU), AS+AAU in comparison with healthy controls (HC); and plasma
(right) levels are significantly increased in patients with AS, AAU, AS+AAU and psoriatic arthritis (PsA) in comparison with HC. The dots represent
data from one HLa-B27 positive (red) subject or HLA-B27 negative (black) subject. * P-val<0.05, ** P-val<0.01, *** P-val<0.001, and ****
P-val<0.0001
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metabolites including enterolactone and evoxine in comparison to HCs (Fig 2A). Similarly, the plasma of all patient groups
exhibited elevated levels of inflammatory metabolites such as phenylacetylglutamine and 3 indoxy sulphate, methionine-
sulphoxide, and adenine in comparison to HC (Fig 2B). Comparison between disease groups showed differences in intensi-
ties of metabolic perturbations in the carnitine, bile, tryptophan, and other anti-inflammatory markers. In addition, HC
carrying HLA-B27 allele exhibit significant metabolic changes in fecal and plasma profiles in comparison with HLA-B27 neg-
ative HCs (Fig 1). Furthermore, all patient groups had significantly increased levels of plasma calprotectin, and plasma LPS
levels in comparison with HC, while fecal calprotectin in AS, AAU, and AS+AAU were significantly increased in comparison
to HC, but in PsA patients, the levels were similar to HCs (Fig. 3). Multi-omics network analysis to determine the association
between altered fecal and plasma metabolic profile in all patient groups and its association with gut microbes, inflammatory
markers and disease severity are underway.

Conclusion: We discovered both shared and unique fecal and plasma metabolic features associated with AS, PsA, AAU
and AS+AAU in comparison with HCs, which has the potential to reveal why certain people develop one disease instead
of the other despite their common association with HLA-B27. Future investigations validating the effects of these metabo-
lites may lead to potential mediators of disease pathogenesis and identify novel metabolites as disease biomarkers and ther-
apeutic strategies in SpA and other inflammatory diseases.

Disclosure: S. Couvillion: None; J. Flores: None; S. Davin: None; K. Ogle: None; E. Fale-Olsen: None; J. Davis:
None; G. Many: None; C. Shaut: None; T. Martin: None; E. Suhler: None; A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5,
6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; J. Rosenbaum: Corvus Phar-
maceuticals, 3, 3, 11, 11; E. Nakayasu: None; T. Gill: None.
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Stage-Specific Roles of Interleukin-23/Interleukin-17 Axis and Type
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Medicine, Incheon, Republic of Korea, 2Department of Biomedical Sciences, Seoul National University College of
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University Hospital, Seoul, Republic of Korea, 4Department of Microbiology, College of Medicine, Gachon University,
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Background/Purpose: The interleukin (IL)-23/IL-17 pathway is central to axial spondyloarthritis (axSpA) pathogenesis, yet
treatments targeting IL-23 show inconsistent effectiveness across spondyloarthritis subtypes. We hypothesized that the IL-
23/IL-17 axis varies with disease stage and is influenced by regulatory counterparts, such as type 1 regulatory T (Tr1) cells.

Methods: We assessed the levels of IL-17A and IL-23 in serum and the fraction of CD4+IL-17A+ cells, monocytes
(CD14+HLR-DR+), DCs (CD11c+HLA-DR+), and type 1 regulatory T cells (Tr1, CD4+CD49b+LAG3+FoxP3−IL-10+) in periph-
eral blood obtained from patients with axSpA using enzyme-linked immunosorbent assay and flow cytometry. We also
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assessed the production of IL-17A from CD4+ T cells from healthy controls following co-culture with monocyte-derived DCs
(moDCs) from patients with nr-axSpA compared with those from patients with r-axSpA.

Results: Blood samples from 20 nr-axSpA and 24 r-axSpA patients were analyzed. Serum IL-23 was significantly higher in
nr-axSpA patients (p = 0.014), while IL-17A was similar in both groups (p = 0.792). Monocytes and DCs from nr-axSpA pro-
duced more IL-23 (p = 0.028 for monocyte, and p = 0.010 for DC), but there were no significant differences in Th17 cells
between the groups (p > 0.05). moDCs from nr-axSpA patients stimulated higher proinflammatory cytokine production in
CD4+ T cells from healthy controls compared to those from r-axSpA (p < 0.05). Notably, Tr1 cells were significantly lower
in nr-axSpA (p = 0.025), and IL-10 treatment reduced IL-23 production by moDCs from nr-axSpA but not from r-axSpA.

Conclusion: IL-23 might play a pathogenic role only in the early disease of axSpA, and IL-17 might be dissociated from IL-
23 in advanced disease with enhanced IL-10 producing Tr1 cells as a regulatory counterpart, which requires further
elucidation.

Disclosure: J. Yeo: None;M. Kim: None;H. Kwon: None;M. Seo: None;H. Choi: None; Y. Jung: None; E. Lee: None;
H. Baek: None.
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of Medicine, Seoul, Republic of Korea, 3Division of Endocrinology, Department of Internal Medicine, Gil Medical Center,
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Internal Medicine, Gil Medical Center, Gachon University College of Medicine, Inchon, South Africa
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Background/Purpose: Axial spondyloarthritis (axSpA) exhibits a predominant involvement of the innate immune system,
marked by abnormal functions of innate immune cell such as dendritic cells (DCs). While it has been well established that
HLA-B27 and T helper 17 (Th17) cells play a central role in the pathogenesis of axSpA, the precise link between the two factors
remains unclear. Some evidence has been presented that an enhanced Th17 cells is linked to interleukin (IL)-1β secreted by
activation of the inflammasome in axSpA. This study aims to evaluate that 1) the association between HLA-B27 and activation
of inflammasome in DCs and 2) the role of inflammasome in mediating IL-23/IL-17 axis in patients with axSpA.

Methods: We collected blood samples from patients with axSpA. The levels of IL-1β and IL-18 in serum of axSpA patients
were measured by ELISA assay, and the protein expression of cleaved caspase-1 and IL-1β in monocyte-derived DCs
(moDCs) from peripheral blood mononuclear cells of axSpA was assessed by western blot assay. Flow cytometry analysis
was performed to evaluate the fraction of IL-1β, IL-6 and IL-23/p19 producing DC (CD11c+HLA-DR+) of peripheral bloods
obtained from the patients with axSpA. The comparison was made between HLA-B27 positive and HLA-B27 negative
axSpA.
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Results: Serum levels of IL-1β (p < 0.05) and IL-18 (p = ns) were higher in HLA-B27 positive-axSpA than in HLA-B27 neg-
ative axSpA. Similarly, protein expression of cleaved caspase-1 and IL-1β in moDCs cultured supernatants were higher in
HLA-B27 positive axSpA compared to HLA-B27 negative axSpA. Treatment of moDC with 10 μM of nigericin induced
strong expression of cleaved caspase-1 and IL-1β in cell supernatants in HLA-B27 positive axSpA (Figure 1). The percent-
ages of IL-1β, IL-6 and IL-23/p19 producing DCs were similar between HLA-B27 positive and negative axSpA. After moDCs
were stimulated with 10 μM nigericin, the rate of increase in IL-1β and IL-23/p19 was significantly higher in HLA-B27 positive
axSpA compared to HLA-B27 negative axSpA (p < 0.05).

Conclusion: The activation of the inflammasome may play a pathogenic role in axSpA, with HLA-B27 potentially involved in
this mechanism, though further elucidation is needed.

Disclosure: J. Yeo: None;M. Kim: None; H. Lee: None; Y. Yang: None;M. Seo: None; H. Choi: None; E. Lee: None;
D. Lee: None; H. Baek: None.
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Figure 1. Comparison of the expression of inflammasome activation markers in monocyte-derived dendritic cells according to the presence of
HLA-B27 in axial spondyloarthritis patients
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Background/Purpose: In ankylosing spondylitis, spondyloarthritis (SpA) is often associated with gut inflammation. The strong
genetic association with HLA-B27 and expanded CD8 TCR public clonotypes implicate T cells in the pathogenesis, but it remains
unclear how gut dysbiosis, T cells and SpA are mechanistically linked. ZAP70W163C SKGmice have a relative CD4+ lymphope-
nia with enrichment of Foxp3+ Treg, and a Th17 skew compared to BALB/c mice and ileal CD4+CD8+ cytotoxic T cells are defi-
cient. SKG mice develop IL-23-dependent SpA, ileitis and faecal dysbiosis enriched in Gram-negative pathobionts after systemic
β-1,3-glucan (curdlan). Bacteroidaceae and Porohvromonadaceae are dominant families in SKG relative to BALB/c stool. This
study compared T cell clonotypic expansion in gut and joint draining lymph nodes, spleen and ankle joint, and stool metabolomics
in gnotobiotic Parabacteroides goldsteinii (Bacteroidaceae Pg) SpA-prone SKG mice and tolerant BALB/c mice.

Methods:Germ-free (GF) SKG or BALB/c mice were gavaged or not with Pg before i.p. curdlan. Mesenteric (MLN), popliteal
(PLN), lumbar-aortic (LALN) lymph nodes and spleen were collected at 1 week; ankle were collected at 5 weeks post-
curdlan then analyzed by flow cytometry. CD4+ and CD8+ T cells sorted from MLN, PLN and the ankles, along with myeloid
cells sorted from the ankles were subjected to scRNA/TCR sequencing combined with CITE-seq. Stool samples collected at
5 weeks post-curdlan were investigated with untargeted metabolomics using LC-MS.

Results: Pg-SKG mice developed ileitis and SpA whilst Pg-BALB/c mice remained healthy 5 weeks post-curdlan. GF mice
developed enthesitis only. In Pg-SKG mice, CD44+Ki67+ T cells were significantly more frequent among CD8+ T cels and
CD4+ conventional and regulatory T cells in MLN, PLN and ankle than in Pg-BALB/c mice (p< 0.05). Paired scRNA/TCR-
seq in Pg-SKG ankle identified the most expanded CD4+ clonotypes as IL-17+ resident memory (Trm), Treg, IL-17+ Treg,
and IL-17+ γδ T cells. The most expanded CD8+ clonotypes were Tfh-like CD4+CD8+, CXCR3+ and naïve T cells. IL-17+
CD4 Trm and IL-17+ Treg shared TCR clonotypes. Myeloid cells in SKG ankle were enriched in type 1 interferon-stimulated
genes. Stool LC-MS yielded 1310 putative metabolites. Metabolites with anti-inflammatory/microbial properties were over-
expressed in Pg-BALB/c stool, including the immunosuppressive molecule myriocin/FTY700.

Conclusion: These data indicate that Pg acts as a commensal in BALB/c mice but pathobiont in SKGmice, associated with
downregulation of its immune regulatory properties. Pathogenic self or bacteria-reactive Th17 expand from conventional
and regulatory T cells in SKG mice in the context of type 1 interferon-driven inflammatory myeloid antigen-presenting cells.

Disclosure: B. Cai: None; Z. Tuong: None; M. Morrison: Atmo Biosciences, 5, Bayer Consumer Health, 2, 5, Micro-
biome Innovation Center (MagIC), 6, Princess Alexandra Hospital, Brisbane, 3, 5; A. Bergot: None; R. Thomas: Abb-
Vie/Abbott, 2, CSL, 2, 5.
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Background/Purpose: Psoriatic arthritis (PsA), a chronic progressive inflammatory arthritis, affects peripheral joints and
causes patient disability. PsA patients also have skin plaques initiated by activation of epidermal dendritic cells, which stim-
ulate the IL23-dependent activation and proliferation of Th17 cells. Indeed, the IL17/IL23 pathway is critical in PsA patho-
genesis and represents an important target to control disease progression. Tofacitinib, a JAK1 and JAK3 inhibitor, impairs
the production of IL6 and IL23, cytokines crucial for Th17 differentiation. Here, we study the efficacy of tofacitinib and the
immune mechanisms implicated in the amelioration of psoriasis (PsO) and arthritis in an IL23-driven murine model.

Methods: Two groups of B10.RIII mice were intravenously injected with 3 μg of IL23 minicircle to induce PsO and arthritis.
Mice were gavaged daily with tofacitinib at 50mg/kg or vehicle for two weeks, starting seven days after the injection of the
IL23 minicircle. Plasma and infiltrating synovial cells were collected on day 20 after injection of IL23 minicircle. Cytokines
and chemokines were quantitated by LEGENDPlex bead-based immunoassay and synovial cells were collected for bulk
RNA sequencing.

Figure 1. Tofacitinib treatment ameliorates psoriasis-like plaque and ankle joint inflammation in mice with IL23-driven PsA. B10.RIII female mice
injected with IL23 minicircle to induce PsA were daily treated with tofacitinib (50mg/kg/100-150 μl) by gavage for two weeks, starting at day 7 after
the injection of IL23 minicircle. A) tofacitinib treated mice show a drastic decrease in the size of psoriatic-like plaques compared with mice inocu-
lated with vehicle. B) Tofacitinib treatment reduces joint swelling and ankle thickness. C) Cells treated with Tofacitinib or receiving vehicle are clus-
tered separately in Principal Component analysis (PCA). D) Upregulation of Retnla (Found in inflammatory zone: Fizz1, gen expressed by
alternatively activated macrophages) and downregulation of Ubd (gene that impairs the production of type 2 cytokines: IL4, IL5) is detected in
tofacitinib-treated mice. Graph represents mean ± SD (n = 3). *, p = 0.03, ***, p ≤ 0.0005, ns: not statistically significant. Two-way ANOVA and
Tukey’s test was used to define statistically significant differences.
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Results: B10.RIII injected with IL23 minicircle and treated with tofacitinib for 2 weeks did not lose body weight, sup-
porting the safety of daily administration by gavage. Hydrodynamical injection of IL23 minicircle significantly increased
IL17 and IL23, suggesting the generation of Th17 cells. In addition, Cxcl9 reduction likely prevented the recruitment
of Th1 cells. We also found a significant increase in Cux1, Grk2 and Csf3r, genes implicated in the local generation
and attraction of neutrophils. Importantly, there was a significant decrease in PsO plaques, joint swelling, and ankle
thickness in tofacitinib-treated mice (vehicle: 3.9 vs tofacitinib: 1.9 mm, p = 0.001). Plasma samples from B10.RIII mice
treated with tofacitinib showed a significant increase in Thymus and Activation Regulated Chemokine (TARC; 1.56-fold,
p = 0.0027), Macrophage-Derived Chemokine (MDC; 2.1-fold, p = 0.002), and eotaxin, (6.2-fold, p = 0.0002); chemo-
kines induced by IL4 and IL13. In addition, there was a decrease in CXCL13 and CCL20, which orchestrate the recruit-
ment of CXCR5+ B cells, CCR6+ monocytes and memory T lymphocytes to inflamed sites. We also found a significant
increase in the expression of Fizz1 (Retnla), which is expressed by alternatively activated macrophages, a population
involved in bone regeneration. Finally, Ubiquitin D (UBD) likely prevented the downregulation of type 2 cytokines (IL4
and IL5).

Conclusion: Tofacitinib therapy ameliorated psoriasis and arthritis via modulation of Th1 and Th17 responses and by sup-
porting type 2 polarization in the synovia of B10.RII mice injected with IL23 minicircle. This modulation inhibits the generation
of classically activated macrophages, a proinflammatory population actively involved in the process of osteoclast formation
and bone erosion.

Disclosure: M. Garcia-Hernandez: None; J. Rangel-Moreno: None; A. Paine: None; A. Rangel-Garcia: None;
M. Krantz: None;D.Martino: None;M. Nuzzo: None;C. Ritchlin: AbbVie, 2, Amgen, 2, Bristol-Myers Squibb, 2, Jans-
sen, 2, 5, Lilly, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, 5, Solarea, 2, UCB, 2.
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Kapoor6 and Dafna Gladman7, 1University Health Network, Toronto, ON, Canada, 2University of Toronto, Toronto, ON,
Canada, 3UHN, Toronto, Canada, 4Novartis, Mississauga, ON, Canada, 5Pfizer, Toronto, ON, Canada, 6Schroeder Arthritis
Institute, University Health Network, Toronto, ON, Canada, 7University of Toronto, Toronto Western Hospital, Toronto,
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Background/Purpose: Psoriatic arthritis (PsA) is a form of inflammatory arthritis linked to psoriasis, a chronic skin and nail
disease. PsA is a progressive joint disease that can severely affect mobility and hence early diagnosis and prompt treatment
are needed for better disease outcomes. Methotrexate (MTX) is often the first-line of treatment for PsA patients. However,
almost 31% of patients do not respond well to MTX. Identification of biomarkers which can predict response to MTX can
help with treatment personalization and avoid further joint damage. MicroRNA (miRNA) are small non-coding RNA which
modulate gene expression at post-transcriptional level. We hypothesize that miRNAs can help identify responders from
non-responders before initiation of therapy and serve as biomarkers for MTX treatment response.
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Methods: Bio-banked serum samples from PsA patients (n=70) satisfying CASPAR criteria, before initiation of treatment
with MTX and after 6 months of treatment were identified. After RNA extraction, miRNA libraries were generated, and
expression was evaluated using next-generation sequencing. Linear modeling with empirical Bayes moderation was used

Figure 1. Principal component analysis of samples before treatment initiation with methotrexate (MTX). A. Patients showing an articular response to
MTX (reaching a treatment target of low disease activity and remission: DAPSA score below 14 and below 4, respectively) present lower expres-
sion of miR-127-3p. B. Patients showing a cutaneous response to MTX treatment (reaching a reduction of 50% in PASI) present lower expression
of miR-140-3p and miR-532-5p and higher expression of miR-155-5p, miR-432-5p, miR-382-5p, miR-139-3p, and miR-379-5p.

Figure 2. Performance of Bayesian generalized linear models predicting response to MTX in PsA patients. Models were trained on the log2(Fold
Change) of the miRNAs at baseline. The Fold Change was obtained through the delta delta Ct method.
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for differential expression analysis. Articular response was defined as achieving low disease activity (4 ≤ DAPSA < 14) or
remission (DAPSA < 4) after treatment. Cutaneous response was defined as a reduction in PASI score by at least 50%.
miRNA targets were identified through miRDIP and enriched pathways were examined by pathDIP. Differential expressed
miRNAs were further validated using qRT-PCR in an independent set of patients (n=24) initiating MTX. The predictive perfor-
mance of each miRNA was assessed by plotting ROC curves.

Results: In the discovery cohort, 28.57% and 34.28% of patients were responders for articular and cutaneous response,
respectively. Lower pre-treatment levels of miR-127-3p were associated with articular response to MTX (p< 0.001). A set
of 7 miRNAs (miR-155-5p, miR-140-3p, miR-432-5p, miR-382-5p, miR-532-5p, miR-139-3p, and miR-379-5p) were sig-
nificantly associated with cutaneous response to MTX (p< 0.01) (Fig.1). In the validation cohort, 29.17 % and 70.83% of
patients were responders for articular and cutaneous response, respectively. miR-155 and -532-5p had an AUC value of
0.76 for articular and cutaneous response, respectively. miR-127-3p showed a good predictive value with an AUC of 0.9
when considering the articular response and 0.72 in patients with the cutaneous response (Fig. 2). Pathway analysis
revealed MAPK and WNT signaling among the top enriched pathways targeted by miR-127-3p (Fig.3).

Conclusion:We identified miR-127-3p as a biomarker of articular response, and 7 other miRNAs as biomarkers of cutane-
ous response to MTX treatment in PsA patients.

Disclosure: D. Ganatra: None; O. Cruz Correa: None; A. Garrido: None; S. Lively: None; R. Apurva Machhar:
Novartis, 3; R. Pollock: Pfizer, 3; M. Kapoor: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS,
2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Figure 3. Enriched signaling cascades that include genes targeted by miR-127-3p. Larger texts correspond to pathway enrichment scores.
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Abstract Number: 0076

Early (3-Month) andMaintained (12-Month) Comparative Effectiveness of
5 Different Classes of Advanced Therapies in a Large Multinational
Cohort of Real-World PsA Patients

William Tillett1, Rieke Alten2, Ennio Lubrano3, Khai Jing Ng4, Marcus Ngantcha5, Inmaculada de la Torre4, Dominika
Kennedy6, Nicola Gullick7 and Dennis McGonagle8, 1Royal National Hospital of Rheumatic Diseases; Department of Life
Sciences, Centre for Therapeutic Innovation, University of Bath, Bath, United Kingdom, 2Department of Internal
Medicine and Rheumatology, Schlosspark Klinik, University Medicine Berlin, Berlin, Germany, 3Vincenzo Tiberio
Department of Medicine and Health Sciences, University of Molise, Campobasso, Italy, 4Eli Lilly and Company, Madrid,
Spain, 5Eli Lilly and Company, Indianapolis, IN, 6Eli Lilly and Company, Indianapolis, 7Rheumatology Department,
University Hospitals Coventry and Warwickshire NHS Trust, Coventry, Coventry, United Kingdom, 8National Institute for
Health Research (NIHR) Leeds Biomedical Research Centre (BRC), Leeds Teaching Hospitals, Leeds, UK, Leeds, England,
United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The primary objective was to report persistence at 24 months among patients who initiated a new
b/tsDMARD. Secondary endpoints included descriptive and comparative effectiveness and survival data at 3, 12, and
24 months. The analysis aimed to report baseline characteristics and comparative effectiveness of PsA treatments at three
(M3) and twelve (M12) months.

Methods: Descriptive (baseline characteristics) and baseline-adjusted comparative analyses were powered for evaluating
treatment groups above 10% of the total sample: ixekizumab, other interleukin (IL)-17A inhibitors (IL-17Ai; secukinumab
150 mg or 300 mg), tumour necrosis factor inhibitors (TNFi), IL-12/23i, IL-23i, and Janus kinase inhibitors (JAKi).
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Results: In the 1192 treated patients, baseline characteristics and disease activity were similar, except for TNFi and SEC
150 mg patients who had shorter disease duration, less previous b/tsDMARD experience, and higher proportions of the
TNFi (53.5%) and JAKi (46.8%) patients concomitantly using csDMARDs at baseline; a smaller proportion of the JAKi
patients presented with affected body surface area (BSA) ≥3% at baseline (25.8%; Table 1). Comparative effectiveness
analyses further confirmed that: for the joints, IXE was as effective as TNFi and JAKi at both M3 and M12 in the improvement
of clinical Disease Activity in PsA (cDAPSA) scores as well as tender (TJC) and swollen joint counts (SJC). Higher concomi-
tant use of csDMARDs at baseline plus improvements in TJC (M12; Table 1) might have contributed to the pattern of
cDAPSA scores seen with JAKi (Figure 1); cDAPSA improvement was less prominent when comparing M12 TNFi and JAKi
against the whole IL-17Ai class. At M3, both IXE and the IL-17Ai class were significantly better at improving cDAPSA, TJC,
and SJC than IL-12/23i and IL-23i, indicating a faster response; in the skin, IXE showed significantly greater improvement in
BSA than TNFi at both M3 (IXE: -4.1 [-4.8 – -3.4]; TNFi: -2.6 [-3.3 – -2.0]) and M12 (-4.4 [-4.9 – -3.8]; -3.5 [-4.0 – -3.0]).

Conclusion: PRO-SPIRIT captures a heterogeneous sample of patients across six countries and five classes of advanced
therapies and confirms that IXE is as effective as TNFi and JAKi at improving joint disease activity in PsA patients, despite
the IXE subpopulation having greater b/tsDMARD experience and longer disease duration than those receiving a TNFi as
well as fewer patients on concomitant csDMARDs than both the TNFi and JAKi groups. The study also demonstrates that
IXE and the IL-17Ai class provide faster improvement in cDAPSA scores than either an IL-12/23i or IL-23i, and a greater ben-
efit in BSA than TNFi.
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Disclosure: W. Tillett: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5,
6, GlaxoSmithKlein(GSK), 2, 5, 6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ono Pharma, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 5, 6; R. Alten: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Gilead, 2, 6, Janssen,
2, 6, Lilly, 2, 6, Medac, 2, 6, MSD, 2, 6, Mylan, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi-
Genzyme, 2, 6, UCB, 2, 6, Viatris, 2, 6; E. Lubrano: AbbVie, 6, Amgen, 6, Eli Lilly, 6, GlaxoSmithKline, 6, Janssen,
6, Novartis, 6, UCB, 6; K. Jing Ng: Eli Lilly and Company, 3; M. Ngantcha: Eli Lilly, 3; I. de la Torre: Eli Lilly, 3;
D. Kennedy: Eli Lilly, 3; N. Gullick: AbbVie, 5, 6, Eli Lilly, 5, 6, Janssen, 5, 6, Novartis, 5, 6, UCB, 5, 6;
D. McGonagle: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 6.

Abstract Number: 0077

Characteristics of Axial Spondyloarthritis in Patients with Onset Chronic
Low Back Pain After Age 45

Fatma Zohra Yasmina Heddi1, Zahira Lamri2, kheireddine khelif2, Amina Benammar2 and wafa Zahdour2, 1Oran
University Hospital, Rheumatology Department/ University of Oran 1, Faculty of Medicine, Oran, Oran, Algeria, 2Oran
University Hospital, Rheumatology Department/ University of Oran 1, Faculty of Medicine, Oran, Algeria

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The onset of axial spondyloarthritis (axSpA), as defined by the Assessment of SpondyloArthritis
International Society (ASAS) criteria is unusual after the age of 45 years. However, axSpA can start after this age with a dif-
ferent phenotype than early-onset forms. The aim of this study was to assess the clinical, biological, and radiological charac-
teristics of axSpA in patients with chronic low back pain at the onset age of older than 45 years.

Table 1: Demographics and disease characteristics of 167 cases of axSpA
Features Total (167)

Sex, male (%) 62.3
Age (years), mean±SD 39.2±12.8
Age at symptom onset (years), mean±SD 27.5±11.5
Disease duration (years), mean±SD 11.6±9.3
Current smoking habit (%) 19.2
Family history of spondyloarthritis (%) 10.8
Peripheral arthritis (%) 52.1
Enthesitis (%) 42.5
Psoriasis (%) 15
Uveitis (%) 19.8
Inflammatory bowel disease (%) 10
Diabetes (%) 7.2
Depression (%) 1.2
Fibromyalgia (%) 2.4
C-Reactive protein positive (%) 78.8
Sacroiliitis on X-ray and/or MRI (%) 87.3
HLA B27 positive (%) 50
BASDAI, mean±SD 4.3±2.1
BASFI, mean±SD 4.7±2.6

No significant differences were found according to sex, family history of spondyloarthritis, inflammatory markers (ESR/CRP), HLA B27 positivity,
and the use of TNF inhibitors. Logistic regression analysis confirmed that late-onset low back pain was associated with a shorter duration of dis-
ease (OR=0.89, CI 95%: 0.81-0.98), fibromyalgia (OR=0.94, CI 95%: 0.01-0.72), psoriasis (OR=0.1, CI 95%: 0.03-0.28), higher BASDAI (OR=1.5, CI
95%: 1.05-2.22), ASDAS (OR=2.63, CI 95%: 1.12-6.19) and BASFI (OR=1.88, CI 95%: 1.08-3.28) and less use of NSAIDs (OR=5.7, CI 95%: 1.65-19.90).

153

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: A single-center cross-sectional study included patients diagnosed with axSpA between 2018 and 2023. Patients
were classified into two groups according to the age of onset of low back pain: late-onset ( > 45 years) and early-onset (≤
45 years). The clinical, biological, radiological, and therapy data of the two groups were compared.

Results: A total of 167 patients (104 males, 63 females) were included, clinical characteristics are presented in Table 1. The
onset of low back pain after the age of 45 years was observed in 16 patients (9.6%), they showed a shorter duration of dis-
ease (6.2±4.9 vs 12.2±9.5 years; p=0.01), a higher prevalence of psoriasis (56.2% vs 10.6%; p< 0.0001), higher scores of
BASDAI (7.1±3.5 vs 4.2±2.0; p=0.02), ASDAS (4.5±1.2 vs 3.4±1.0; p=0.02) and BASFI (7.9±3.5 vs 4.5±2.5; p=0.01), a
lower frequency of radiographic sacroiliitis (62.5% vs 83.2%; p=0.002), a higher prevalence of fibromyalgia (12.5% vs
1.3%; p=0.04) and less use of NSAIDs (64.3% vs 91.2%; p=0.01).

Conclusion: Our study showed that almost 10% of the patients with axSpA had late-onset chronic low back pain. More-
over, they had a shorter duration of disease, higher frequency of psoriasis and fibromyalgia, higher disease activity, and
worse functional severity. Therefore, it is essential to define and validate diagnostic criteria for individuals with onset low back
pain after age 45.

Disclosure: F. Heddi: None; Z. Lamri: None; k. khelif: None; A. Benammar: None; w. Zahdour: None.

Abstract Number: 0078

Inhibition of the Deubiquitinase TRABID in a Pre-clinical Mouse Model of
Axial Spondyloarthritis Decreases Disease Severity

Archita Srinath1, Daniele Mauro2, Mariia Korshko3, Shaghayegh Foroozan4, Mansi Aparnathi5, Francesco Ciccia6 and
Nigil Haroon7, 1University of Toronto, Toronto, ON, Canada, 2University of Campania, Italy, Naples, Naples, Italy,
3University Health Network, Toronto, ON, Canada, 4University Health Network/University of Toronto, Toronto, ON,
Canada, 5University Health Network, Toronto, Canada, 6University of Campania, Naples, Italy, 7Department of Medicine/
Rheumatology, University Health Network, Schroeder Arthritis Institute, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial Spondyloarthritis is characterized by both inflammation and new bone formation. Current ther-
apeutic targets aim to control inflammation, however, over 40% of patients do not respond to them. The novel deubiquiti-
nase molecule TRABID has been shown to epigenetically control the expression of IL12/23 in the experimental
autoimmune encephalomyelitis mouse model. Furthermore, our group has previously shown significantly increased expres-
sion of TRABID in human AxSpA tissues. We have also shown that the inhibition of TRABID in monocyte and osteoblast cell
culture models significantly suppresses cytokine production and bone mineralization respectively. Therefore, this study aims
to understand the in-vivo therapeutic potential of TRABID inhibition by the small molecule inhibitor NSC112200 in the SKG
pre-clinical mouse model of AxSpA.

Methods: 8-week-old SKG mice were injected with the disease-causing agent curdlan or a PBS control. 8 weeks after dis-
ease induction, mice were sacrificed, and their tissues were harvested. Immunohistochemistry was used to determine the
expression of TRABID in the affected joints (ankle and tail). Immune cells from the spleen were also harvested and incubated
with the TRABID small molecule inhibitor NSC112200 and lipopolysaccharide to induce cytokine production for 24 hours.
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ELISA was then used to determine the production of TNFa in the cell culture supernatant. Finally, we wanted to determine if
inhibiting TRABID in-vivo could be potentially therapeutic. 8-week-old SKG mice were injected with curdlan and 3 doses of
NSC112200 at varying intervals for 8 weeks: low-dose (150mM/kg body weight every 2 days), mid-dose (300mM/kg every
5 days) and high-dose (300mM/kg every 2 days). Arthritis severity was scored every week. 8 weeks after disease induction,
mice were sacrificed and tissues were harvested for histopathological analysis, nanostring immunology profiling and
immunohistochemistry.

Results: TRABID was significantly upregulated in curdlan disease-induced mice (n=6) in the ankle (p=0.02) and tail (p=0.02)
compared to controls (n=3). Moreover, splenocytes incubated with NSC112200 showed a marked dose-dependent
decrease in TNFa production (p< 0.0001). Finally, after 8 weeks of treatment with NSC112200 at the 3 indicated doses,
mice showed a dose dependant decrease in disease severity (p< 0.0001), including symptoms of blepharitis, paw swelling
and psoriasis of the ears, snout and tail (Figure 1). Additionally, histopathological analysis of the ankle and tail showed
decreases in immune infiltrate in the bone marrow, synovium and Achilles tendon, and decreased nucleus pulposus degen-
eration in the tail spine (p=0.023).

Conclusion: All together our data suggests that increased TRABID expression contributes to the pathology of disease in
curdlan-treated SKG mice. Inhibiting the function of TRABID using NSC112200 showed therapeutic potential in these mice
by possibly controlling the expression of key disease-causing cytokines such as TNFa. While the exact cellular and genetic
targets of this inhibition are currently under exploration, this data provides early proof for a novel therapeutic target that
can be blocked to control inflammation.

Disclosure: A. Srinath: None;D. Mauro: AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, UCB, 6;
M. Korshko: None; S. Foroozan: None;M. Aparnathi: None; F. Ciccia: None;N. Haroon: AbbVie, 2, Novartis, 2, UCB
Pharma, 2.

Figure 1: Weekly clinical scoring of arthritis severity for 8 weeks after curdlan injection and NSC112200 administration (n=3 mice/group). The black
line indicates the highest dose of NSC112200 administered which shows significant supression of arthritis severity compared to mice treated with
curdlan alone (blue line). Doses are indicated as a function of body weight (i.e. 150mM/kg body weight).
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Abstract Number: 0079

Characterization of the Tissue Resident Memorial T Cells in Autoimmune
Arthritis: A Comparative Study of Psoriatic Arthritis and Rheumatoid
Arthritis

Siba Raychaudhuri1, Christine Abria2 and Smriti K Raychaudhuri3, 1UC Davis, School of Medicine/ VA Medical Center,
Sacramento, Davis, CA, 2VA Medical Center Sacramento, Mather, CA, 3VA Sacramento Medical Center, Mather, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Tissue-resident memory T cells (TRM) cells can drive localized, recurrent inflammation. TRM are
site-specific T cells that take up long-term residence in peripheral tissues and aid in pathogen defense. Thus, the TRM in
autoimmune disease is critical in respect to induction, chronicity, remission and relapse. Cellular/molecular biology of TRM
in respect to their growth/cytokine net work in autoimmune disease is a new field and remains largely unknown. Here we
have investigated the regulatory role of TRM in PsA; and have studied Rheumatoid arthritis (RA, as a positive control) and
osteoarthritis (OA, as a negative control).

Methods: Synovial fluid mononuclear cells (SFMC) were collected from untreated/active age/sex matched, patients with
PsA, RA, OA (n=12/each). SFMC cells (106 cells/mL) were activated with antihuman CD3/CD28 antibody cocktail; cells were
cultured for 3 days. Hi-D FACS studies were done (i) to identify TRM (CCR7−CD69+CD103+/CD49a+) T cells (CD3+CD4+/

Figure 1. Here, we characterized the synovial tissue‐resident memory T cells (TRM) in PsA. First live LMNC were gated and then CD4+ and CD8+
TRMwere characterized. In this FACS plot mixed populations of CD4+ and CD8+ TRM (CCR7‐CD69+ CD103+/CD49a+) cells are identified. CD4
+TRM cells (CCR7‐CD69+) are characterized by high expression of CD49a whereas CD8+ TRM cells (CCR7‐CD69+) are positive for both CD49a
and CD103.
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CD8+) and (ii) to evaluate relevant Th1/Th17 cytokines (TNFα, IFNγ,IL-17A, IL-22) in TRM. MFI and the percentages of each
cell population were analysed using a Flow Jo software. Results are described as Mean±SEM.

Results:

Here we phenotyped CD8+/CD4+ TRM cells (CCR7−CD69+CD103+ /CD49a+) in PsA and RA, and have noticed that they
were of heterogeneous population characterized by multiple distinct phenotypes and functions (Figure 1).

In live gated SFMC in PsA and RA the CD4+TRM cells were 20.5%± 3.5% and 18.5%±4.4% respectively compared to < 1%
in OA (p< 0.001).

Majority of the CD3+ SFMC TRM cells in both PsA and RA were CD4+ ( >70%) (Figure 2). Thus the major source of the TRM
cell derived Th1/Th17 cytokines were the CD4+TRM cells.

In PsA CD4+TRM cells; IL-17A (50.5%±1.5%), IL-17F (20.5%±2.5%) and IL-22 (25.5 %±1.3%) secreting cells were signif-
icantly higher (p< 0.01) than RA IL-17A (20.5%±1.4%) (IL-17F 10.9%±1.2%), IL-22 (15.5%±0.5%) ); whereas RA CD4+TRM
cells had higher numbers of TNFα(24.3%±0.2%) and IFNγ producing cells(30.8%±0.5%); TNFα and IFNγ CD4+TRM cells in
PsA were respectively 16±0.11% and 14.5% (p< 0.01).

Conclusion: Here we identified the synovial TRM cells in autoimmune arthritis in PsA and RA. This is the first study to sub-
stantiate the regulatory role of TRM cells in PsA. TRM cells are capable of site-specific flare after remission. Thus, our obser-
vations provide a novel insight that depletion of TRM cells as a potential long term remission for PsA. Further we noticed that
TRM cells are skewed more towards the Th17 cells compared with RA; which indicates the impact of IL-23 on TRM cell
growth/apoptosis and its therapeutic relevance in PsA.
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Here gated live TRM cells were studied in PsA, RA and OA. As expected the OA synovial fluid T cells did not have significant
numbers of TRM cells; whereas both PsA and RA demonstrated CD4+TRM cell and CD8+TRM cell.

Disclosure: S. Raychaudhuri: AbbVie/Abbott, 5, Eli Lilly, 5, Novartis, 5, UCB, 4; C. Abria: None;
S. Raychaudhuri: None.

Abstract Number: 0080

Enhanced Cytotoxicity of Aging Associated NKG2C+ CD8+ T Cells in
Ankylosing Spondylitis via HLA-B27

Kunhai Tang, Xiaobei Ma, Jian Gao, Feng Qian, Qi Zhu, Jiucun Wang and Jing Liu, Fudan University, Shanghai, China
(People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ankylosing spondylitis (AS) is an immune-related chronic inflammatory disease characterized by
inflammatory pain in the lower back and spinal ankylosing, accompanied by immune system disorders, such as increased
inflammatory cytokines and changes in the composition of immune cell subsets. The aging process is associated with
immune system aging, which has been previously linked to autoimmune diseases. It remained unknown whether aging pro-
cess was present in AS and played a pathogenic role. The aim of this study was to investigate the possible mechanism of
involvement in AS pathogenesis.

Methods: Peripheral blood mononuclear cell (PBMC) single-cell sequencing and peripheral blood multi-dimensional flow
cytometry were performed in AS patients and healthy controls to identify the different cell populations in AS patients. The
phenotype and function of NKG2C+CD8+T cells were detected by flow cytometry. Cytotoxicity was determined by the
expression of CD107a. HLA-B27 over-expressed K562 cell line was constructed by lentivirus transfection, the effect of
HLA-B27 on the function of NKG2C+CD8+T cells was verified by in vitro cell co-culture experiment. Immunofluorescence
staining was used to determine the infiltration of Ly49h+ cells in the disease site of collagen-induced arthritis(CIA) mice.

Results: Through a comprehensive analysis peripheral blood multi-dimensional flow panel, we found that the distribution of
subsets of CD8+T cells were significantly associated with aging and was abnormal in both AS and psoriasis (Ps) patients.
Based on scRNA-seq, we identified the PI3K-Akt signaling pathway and endocytosis pathways of NKG2C+CD8+T cell sub-
set - a well-known aging associated cell type - were activated in AS (Figure 1). Furthermore, we found that the cytotoxicity of
this subset was significantly higher in AS with in vitro stimuli. Importantly, we found that the presenting cells with the HLA-
B27 molecule led to increased cytotoxicity of this subset, which was diminished with the inhibition of NKG2C.This indicates
that NKG2C+CD8+T cells are important effector cells for HLA-B27, and inhibition of NKG2C represents a novel potential tar-
get (Figure 2). Additionally, these results were consistent with findings in HLA-B27 transgenic mice, where Ly49h+ cells, a
homologous receptor with a similar function to human NKG2C, infiltrated the disease site of CIA mice.

Conclusion: The NKG2C+CD8+T cell subgroup – an aging associated subset, acquires cytotoxic potential with HLA-B27
stimulation. Inhibition of NKG2C represents a novel potential target for AS treatment.
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Figure1 a) Correlation between cell type proportions and age in healthy controls. Cell types are listed in descending order based on the absolute
value of their correlation coefficients with age. b) Comparison of the proportions of five different cell types in peripheral blood between AS patients,
Psoriasisi patients and healthy controls. c) UMAP plot of KLRC2+GZMB+, Tmem-KLRC2 and others. d) Gene Set Enrichment Analysis (GSEA) in
the peripheral blood from AS patients and healthy controls. e) Expression levels of the LAMP1 gene in KLRC2+GZMB+, Tmem-KLRC2, and other
cell subsets between AS patients and healthy controls. Statistical significance was determined using the Wilcoxon signed-rank test. *** P < 0.005,
** P < 0.01, * P < 0.05.
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Disclosure: K. Tang: None; X. Ma: None; J. Gao: None; F. Qian: None; Q. Zhu: None; J. Wang: None; J. Liu: None.

Abstract Number: 0081

The Axial Spondyloarthritis Risk Variant CARD9 S12N Enhances
Neutrophil-mediated Th Responses

Hillary Struthers1, Kofi Asare-Konadu2, Emily Vance1 and Ruth Napier3, 1Oregon Health & Science University, Portland,
OR, 2Department of Molecular Microbiology and Immunology, Oregon Health & Science University, Portland, OR,
3Department of Molecular Microbiology and Immunology and Division of Arthritis and Rheumatic Disease, Oregon
Health & Science University, VA Portland Health Care System, Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a type of inflammatory arthritis that primarily affects the entheses of
the spine and/or sacroiliac joints. The cause of axSpA is unknown but pathogenetic CD4+ T cells that produce the proin-
flammatory cytokine IL-17 (Th17s) drive disease. Genome-wide association studies identified single nucleotide polymor-
phism rs4077515 (CARD9 S12N) as a risk variant for axSpA. CARD9 is an adaptor protein essential in protection against
systemic candidiasis, but its role in axSpA pathogenesis is unknown. We use autoimmune-predisposed SKG mice, who
develop Th17-mediated axSpA disease following a single exposure to fungal ß-glucan, to study axSpA pathogenesis. We
previously demonstrated that ß-glucan-activated neutrophils signal through CARD9 to induce Th17 expansion and the

Figure2 Enhanced function of NKG2C+CD8+ T cells in patients with AS and their association with HLA-B27. a) Proportion of NKG2C+ CD8+T
cells expressing CD107a in AS patients and healthy controls. b) The proportion of CD107a in NKG2C+CD8+ T cells was detected by co-culture
of PBMC from healthy subjects with NC-K562 and HLA-B27-K562 cells. c) The killing ability of NKG2C+T cells was detected by co-culture with
NC-K562 and HLA-B27-K562, and the killing percentage was calculated by the follows:Specific lysis%=Total lysis%- Spontaneous lysis%. Statis-
tical significance was determined using the Wilcoxon signed-rank test. *** P < 0.005, ** P < 0.01, * P < 0.05.
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onset of arthritis in SKG mice. Here we investigated a role for the CARD9 S12N mutation in controlling CARD9-NFkB signal-
ing within neutrophils and neutrophil-mediated Th17 responses.

Methods:Neutrophils and CD4+ T cells were isolated from naïve CARD9 S12N or wildtype (WT) C57BL/6 mice. Neutrophils
were stimulated with ß-glucan and lysed for RNA or cocultured with TCR-activated splenic CD4+ T cells. After 24 hours,
coculture supernatants were collected and IL-17A was quantified by ELISA. Il12b, Tnfa, and Card9 transcripts were quan-
tified by RT-qPCR. N=1-4 mice/experiment/genotype. Statistical significance was calculated by multiple unpaired paramet-
ric student T tests.

Results: Our previous studies showed that loss-of-function in CARD9 (CARD9−/-) protects against neutrophil-driven arthrito-
genic Th17 responses in SKG mice. To determine how the CARD9 S12N mutation affects neutrophil responses, WT and
CARD9 S12N neutrophils were activated for 1 hour with ß-glucan and CARD9 signaling was assessed. CARD9 S12N neutro-
phils had increased expression of Card9 mRNA and downstream NFkB-mediated transcripts (Il12b and Tnfa) compared to
WT neutrophils. These data indicate that CARD9 S12N results in a gain-of-function (GOF) in canonical CARD9 signaling in neu-
trophils. To determine the impact of the proposed CARD9 S12N GOF mutation on neutrophil-mediated Th17 expansion, we
cocultured ß-glucan-activated WT or CARD9 S12N neutrophils with CD4+ T cells for 24 hours and measured IL-17A produc-
tion. We found that T cells cocultured with CARD9 S12N neutrophils produced double the amount of IL-17A compared to T
cells cocultured with WT neutrophils, indicating that the CARD9 S12N mutation enhances Th17 expansion.

Conclusion: Our study suggests the axSpA-associated CARD9 S12N mutation increases CARD9 signaling downstream of
ß-glucan and enhances neutrophil-mediated Th17 expansion. Understanding how neutrophil-intrinsic CARD9 controls
axSpA pathogenesis will elucidate novel neutrophil and T cell targets for future therapies.

Disclosure: H. Struthers: None; K. Asare-Konadu: None; E. Vance: None; R. Napier: None.

Abstract Number: 0082

Comparative Immunology of Entheseal Anchorage Sites Between Spine,
Hip and Knee Demonstrates up to 70-fold Greater IL-23 Induction from
Axial Enthesis Bone: A New Angle on the Failure of IL-23 Blockade in
Ankylosing Spondylitis

Mark Harland1, Paula David2, Chi Wong1, Jake Weddell1, Abhay Rao3, Almas Khan3, Jake Timothy3, Peter Loughenbury3,
Robert Dunsmuir3, Vishal Borse3, Campbell MacEachern3, Antonius Pieter Van der Heuvel4, Warner Chen4, TomMacleod1

and Dennis McGonagle5, 1Leeds Institute of Rheumatic andMusculoskeletal Medicine (LIRMM), University of Leeds, Leeds,
UK, Leeds, United Kingdom, 2Department of Medicine B, Sheba Medical Center, Tel Hashomer, Israel, Ramat Gan, Israel,
3Leeds Teaching Hospitals NHS Trust, Leeds, UK, Leeds, United Kingdom, 4Janssen Research & Development, LLC, a
Johnson & Johnson Company, Spring House, PA, USA, Spring House, PA, 5National Institute for Health Research (NIHR)
Leeds Biomedical Research Centre (BRC), Leeds Teaching Hospitals, Leeds, UK, Leeds, England, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Both peripheral and axial spondyloarthropathy (SpA), psoriasis and inflammatory bowel disease are
strongly linked to IL-23 pathway immunogenetics and immunology. Unexpectedly, IL-23 inhibition lacked efficacy in axial
disease, namely Ankylosing Spondylitis (AS). Myeloid cells, which are substantial producers of IL-23, are rich in the red spinal
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marrow so we hypothesised considerable differences may exist between axial and peripheral sites, where haematopoiesis is
less active. Therefore, we performed comparative immune studies of spinal, hip, and knee enthesis peri-entheseal bone
(PEB) for IL-23 induction following stimulation.

Methods: Spinous process (n=5), hip capsule (n=4), and knee (n=4) PEB collected during orthopaedic surgery was
mechanically digested to extract entheseal immune cells. Cell subsets were phenotyped by flow cytometry and stimulated
with LPS and zymosan to assess IL-23-producing capacity. Quantification of cytokine production was achieved by ELISA
and LEGENDplex assays.

Results: Despite similar cell populations present across each site, myeloid cells including monocytes and neutrophils were
numerically more abundant per gram of tissue in the red marrow of spine and hip PEB but scarce in peripheral yellowmarrow
PEB, in keeping with the fact the spine and hip are haematopoietically active whereas the knee in adults is not. Following
stimulation, spine and hip PEB produced 25-70 fold more IL-23 than knee PEB per gram of tissue (spine = 659.5 pg/g,
hip = 1382.1 pg/g, knee = 24.8 pg/g; Figure 1).

Conclusion: his comparative immunology study of adult human entheses demonstrates axial PEB, the key target of AS
pathology, produces significantly more IL-23 than knee PEB. The findings from our ex vivo stimulation studies raise the pos-
sibility that high-dosing regimens of IL-23 blockers may be needed to treat Ankylosing Spondylitis.

Disclosure: M. Harland: None; P. David: None; C. Wong: None; J. Weddell: None; A. Rao: None; A. Khan: None;
J. Timothy: None; P. Loughenbury: None; R. Dunsmuir: None; V. Borse: None; C. MacEachern: None; A. Van der
Heuvel: None; W. Chen: None; T. Macleod: None; D. McGonagle: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Janssen, 2, 5,
6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 6.

Figure 1: Red marrow PEB has logarithmically more cells and produces more IL-23 per gram of tissue than peripheral yellow marrow PEB. A) Pop-
ulation numbers of cell subsets isolated from red marrow PEB (spine and hip) and peripheral PEB (knee) determined by flow cytometry. B) IL-23
produced by entheseal cells isolated from spine, hip, and knee PEB following 24hr stimulation with LPS (10 ng/ml) + interferon gamma (20ng/ml)
or zymosan (10 μg/ml) + interferon gamma (20 ng/ml).
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Abstract Number: 0083

Culturing and Comparative Analysis of Small Intestinal Organoids from
SKG and MIFKO-SKG Mice

Mariia Korshko1, Shaghayegh Foroozan Boroojeni2 and Nigil Haroon3, 1University Health Network, Toronto, ON,
Canada, 2UHN, Toronto, Canada, 3Department of Medicine/Rheumatology, University Health Network, Schroeder
Arthritis Institute, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Basic Science Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial Spondyloarthritis (AxSpA) is a chronic inflammatory disease affecting both the joints and gut,
with 60% of patients showing microscopic and 10% overt IBD symptoms. The macrophage migration inhibitory factor
(MIF) has emerged as a key factor in AxSpA’s complex etiology, noted in SKG mice studies where MIF’s modulation altered
disease outcomes. However, MIF’s exact role in AxSpA-induced gut inflammation remains underexplored.

Methods: Small intestinal crypts were isolated from both SKG andMIFKO-SKGmice. The crypts were then embedded in an
extracellular matrix (Matrigel) and cultured in a medium supplemented with growth factors essential for stem cell mainte-
nance and organoid growth. The organoids were observed for a period to assess their formation, structural development
and differential gene expression. Differentiation was characterized by IHC staining for markers of key intestinal cell types,
including enterocytes, goblet cells, Paneth cells, enteroendocrine cells and assessing gene expression through qPCR.

Results: The study demonstrated successful culturing of small intestinal organoids from both SKG and MIFKO-SKG mice,
with observable differences in organoid formation rates, sizes, and morphologies. SKG-derived organoids showed a consis-
tent growth pattern, whereas MIFKO-SKG-derived organoids exhibited variations in proliferation rates and differentiation effi-
ciency. Notably, the genetic modifications in MIFKO-SKG mice appeared to influence the gene expression in the organoids,
showing downregulation in stem cell markers (LGR5, OLFM4), tight junction markers (OCLN, CLDND1), and Paneth cell
markers (LYZ1 and MMP7), along with upregulation in the Goblet cell marker (MUC2). This had a marked impact on the mor-
phology and development rate of the structures. Furthermore, the downregulation of tight junction markers led to increased
leakiness and intestinal permeability, as evidenced by the FITC-dextran experiment.

Conclusion: Our findings indicate that the genetic background of mouse models significantly affects the in vitro behavior of
small intestinal organoids, including their growth kinetics and cellular differentiation patterns. The observed differences
between SKG and MIFKO-SKG derived organoids underscore the importance of genetic factors in intestinal biology of
AxSpA. This study highlights the value of intestinal organoids as a model system for dissecting the genetic contributions of
AxSpA model to intestinal pathologies, potentially paving the way for novel therapeutic strategies targeting autoimmune
and other gastrointestinal diseases.

Disclosure: M. Korshko: None; S. Foroozan Boroojeni: None; N. Haroon: AbbVie, 2, Novartis, 2, UCB Pharma, 2.
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Abstract Number: 0084

DB-2304, an Immunomodulatory Antibody–drug Conjugate (ADC)
Targeting BDCA2, Displays Strong In Vivo Efficacy in Pharmacodynamic
and Psoriasis Models

Xi Li, bing Li, Jun Yao, bin zhang, zhongyuan zhu, yang Qiu and haiqing Hua, Duality Biologics Ltd, Shanghai, China
(People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: BDCA2 (blood dendritic cell antigen 2) is specifically expressed on plasmacytoid dendritic cells
(pDCs), whose over-production of type I interferon (IFN-I) is crucial in the pathogenesis of systemic lupus erythematosus
(SLE) and other autoimmune diseases. The combination of anti-BDCA2 monoclonal antibody and small molecule immune
modulators, such as glucocorticoids (GCs), has demonstrated clinical efficacy in CLE and SLE patients. The improvement
in efficacy and reduction in adverse effects associated with GC usage may further benefit patients. Our previous studies
showed that anti-BDCA2-based antibody–drug conjugates (ADCs) showed anti-inflammatory effects with superior IFN-I
inhibition with broader inflammatory cytokine suppression in pDCs. Thus, we developed an anti-BDCA2-based ADC, DB-
2304, using a novel glucocorticoid receptor (GR) agonist (P2025) as a payload conjugate with an anti-BDCA2 antibody.
The preclinical efficacy and safety of DB-2304 was evaluated in vitro and in vivo.

Methods: A novel monoclonal BDCA2 antibody was developed and conjugated with P2025 to generate DB-2304. Antigen-
dependent payload delivery was measured by a reporter assay. The inhibitory potency of DB-2304 was evaluated in purified
human peripheral blood mononuclear cells (PBMCs) in vitro. The pharmacokinetics，pharmacodynamic and safety profile
were characterized in cynomolgus monkeys. The in vivo therapeutic efficacy was also evaluated in psoriasis model in
monkeys.

Results: The novel BDCA2 antibody Hu033-03 showed high affinity for both human and cyno BDCA2 with quick induction
of BDCA2 internalization upon binding. Conjugation with P2025 did not affect its binding affinity. DB-2304 showed good
suppression of IFN-a production and a broader spectrum of proinflammatory cytokine and chemokine production in human
PBMCs (under TLR agonist stimulation) without cytotoxicity. It also reduced pDC cell surface BDCA2 level in an ADC serum
concentration-dependent manner and inhibited pathogenesis in Imiquimod induced psoriasis in cynomolgus monkey. DB-
2304 also showed a good safety profile with the no-observed-adverse-effect-level (NOAEL) of 85 mg/kg.

Conclusion: DB-2304 has clearly demonstrated greater in vitro and in vivo potency with synergistic effects on the regulation
of both type I interferon genes and proinflammatory cytokines in pDCs. Taken together, these data support the clinical inves-
tigation of DB-2304 in the future.

Disclosure: X. Li: Duality Biologics Ltd., 3; b. Li: None; J. Yao: Duality biologics Ltd, 3; b. zhang: Duality Biologics Ltd.,
3; z. zhu: Duality Biologics Ltd., 8; y. Qiu: Duality Biologics Ltd., 3; h. Hua: Duality Biologics Ltd., 3.
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Abstract Number: 0085

A Novel, Potent and Selective TLR7/8 Small Molecule Inhibitor Blocks
TLR7/8 Pathway in the Presence of HCQ and Demonstrates Robust
Preclinical Efficacy in Lupus Models

Ching Shang1, Angie Hammond2, Yuanjiang Yu1, Bing Xia1, Yew Ann Leong1, Emily Chung1, zhiyu Huang1, Paqui
Gonzalez Traves3, Wesley Minto1, Sunish Mohanan1, Hailing Zong1, Gundula Min-oo1, Stephen Ammann4, Eda Canales5

and Natasha Crellin3, 1Gilead Sciences, Foster City, CA, 2Gilead Sciences, Inc., Seattle, WA, 3Gilead, Foster City, CA, 4Gilead
Sciences, Foster City, 5Gilead Sciences, San Mateo, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Toll-like receptor 7, 8 and 9 (TLR7/8/9) are endosomal nucleic acid sensors that when aberrantly
activated, induce Type I interferon (IFNα), proinflammatory cytokines, immune cell activation and antibody production.
Human genetic analysis of systemic lupus erythematosus (SLE) revealed that TLR7/8/9 pathway is associated with SLE inci-
dence. TLR7 gain-of-function genetic variation has also recently been reported to cause human lupus. TLR7/8/9 antago-
nism is expected to block IFN production and autoreactive B cell activities- two major disease drivers in lupus. Given that
majority of SLE patients receive hydroxychloroquine (HCQ) as a first-line therapy, and HCQ is proposed to inhibit endosomal
TLRs, we evaluated TLR7/8/9 pathway activity in fresh whole blood from SLE patients that receive HCQ. We observed that
TLR7/8, but not TLR9 pathway, remained active in the presence of HCQ in SLE patient blood samples. We therefore devel-
oped a novel TLR7/8 small molecule inhibitor and characterized its activities in vitro and in vivo.

Methods: Fresh whole blood samples from 16 SLE patients that received HCQ, and 10 SLE patients that did not receive
HCQ (procured from Sanguine Biosciences), were stimulated ex vivo with TLR7, TLR8 or TLR9 agonists. Blood HCQ con-
centration, and the production of IFNα and proinflammatory cytokines after stimulation were measured. In vitro potency of
HCQ and the novel TLR7/8 inhibitor was evaluated in human whole blood and isolated human primary cells. TLR selectivity
was determined in HEK293 cells expressing human TLR2, 3, 4, 5, 7, 8 or 9 (InvivoGen). In vivo potency was evaluated by
inhibition of TLR7 agonist stimulated cytokines in C57BL/6 mice. The prophylactic and therapeutic efficacy of the TLR7/8
inhibitor were investigated in the spontaneous and IFNα-accelerated NZB/W F1 murine lupus models.

Results: TLR9 agonist induced IFNα /cytokines, but not TLR7/8 agonists induced activities, were largely suppressed by the
presence of HCQ in the SLE blood samples studied (mean blood HCQ concentration= 2.1±1.3 μM). We identified a potent
and selective TLR7/8 inhibitor that suppressed TLR7/8 agonist-induced cell activation and cytokine production in human
primary B cells, monocytes and dendritic cells, and in blood samples from SLE patients on HCQ. It also completely blocked
RNP-immune complex (IC)- or TLR7 agonist-induced IFNα production in human primary plasmacytoid dendritic cells (pDC).
Lastly, the TLR7/8 inhibitor improved survival, proteinuria, renal histopathology and IgG deposit in a spontaneous as well as
type I IFN accelerated NZB/W F1 murine SLE model.

Conclusion:We have identified a novel, potent and selective TLR7/8 inhibitor which blocks the pathogenic TLR7/8 pathway
that is insufficiently covered with the typical HCQ exposure in SLE patient blood in vitro. Prophylactic and therapeutic TLR7/8
inhibition are highly efficacious in murine SLEmodels. Our results provide therapeutic rationale for combining a TLR7/8 inhib-
itor with HCQ for the treatment of SLE.
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Disclosure: C. Shang: Gilead Sciences, 3; A. Hammond: Gilead Sciences, 3; Y. Yu: Gilead Sciences, 3; B. Xia: Gilead
Sciences, 3; Y. Leong: Gilead Sciences, 3; E. Chung: Gilead Sciences, 3; z. Huang: Gilead Sciences, 3; P. Gonzalez
Traves: Gilead Sciences, 3; W. Minto: Gilead Sciences, 3; S. Mohanan: Gilead Sciences, 3; H. Zong: Gilead, 3;
G. Min-oo: Gilead, 3; S. Ammann: Gilead Sciences, 3; E. Canales: Gilead, 3; N. Crellin: Gilead, 3.

Abstract Number: 0086

Evaluating the Efficacyof B Cell Targeting Drug Candidates Using a
Humanized BAFF Transgenic SLE Mouse Model

Juan Liang, Shuxin Xu, Qiuping Xu and Yuxi Zhang, GemPharmatech, San Diego

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: B-cell-activating factor (BAFF) plays a critical role in B cell survival, and its elevated expression can
contribute to the presence of autoreactive B cells, potentially leading to autoimmune conditions like Systemic Lupus Erythe-
matosus (SLE). To deepen our understanding of these mechanisms, GemPharmatech developed a transgenic mouse
model featuring human BAFF overexpression. This model offers insights into SLE pathogenesis and serves as a relevant
preclinical tool for assessing therapies targeting B cells.

Methods: We constructed a human BAFF coding vector and introduced it into B6 mouse embryos. Positive mice were
selected and subjected to phenotype validation for SLE. Sera were collected for immunoglobulin (Ig) analysis, and kidneys
underwent histopathological examination and immune complex deposition analysis. SLE phenotype mice were treated with
Bayeuzumab (a BAFF antibody) and Obutinib (a BTK inhibitor), and disease-related parameters were assessed post-
treatment.

Results: In B6-hBAFF mice with human BAFF overexpression, significant increases in immunoglobulins (Igs) and anti-
dsDNA levels were observed from 6 weeks of age, persisting over time compared to wild-type mice. These mice exhibited
an expanded population of B cells, particularly marginal zone B cells, but a reduced T cell ratio. By 25 weeks of age,
B6-hBAFF mice developed lupus nephritis, characterized by crescent formation, peripheral renal tubular atrophy, and
intense C3 deposition.

Treatment with the anti-BAFF therapeutic antibody Belimumab effectively reduced serum IgA, IgM, IgG, and anti-dsDNA
levels after 16 weeks of dosing. Belimumab also improved kidney function, as evidenced by reductions in urine albumin-
to-creatinine ratio, lupus nephritis activity index, and IgA deposition in the kidney after 20 weeks of treatment. Notably, Beli-
mumab led to reductions in plasma B cells, memory B cells, and T follicular helper cells in the spleen and blood compared to
untreated mice. The BTK inhibitor Orelabrutinib also significantly lowered serum IgG, IgM, IgA, and anti-dsDNA levels, along
with reductions in T follicular helper cell populations in blood, spleen, and lymph nodes, as well as decreased plasma cell
populations in the spleen and lymph nodes.

Conclusion: The humanized BAFF transgenic mouse model exhibited an SLE-like phenotype similar to that observed in
clinical patients, with disease pathogenesis linked to B cell overactivation. This model demonstrated a comparable efficacy
response to clinical drug treatments targeting B cells. Thus, it serves as a valuable tool for the development and evaluation
of therapeutic drugs for SLE related to B cell therapy.
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Disclosure: J. Liang: None; S. Xu: None; Q. Xu: None; Y. Zhang: None.

Abstract Number: 0087

SYNCAR: An Engineered IL-2/IL-2R-system That Selectively Enhances
CD19 CAR T Cells to Deplete B Cells and Provide Therapeutic Benefit in
SLE and RA Mouse Models Without Lymphodepletion

Ethan Jung1, Marie semana1, Ivan Cheng1, Helena Silva1, Sandro Vivona1, Somya Singh1, Michele Bauer1, Mohammed
Ali1, Henry Rosas1, Woei Chang1, Deepti Rokkam1, Patrick Lupardus1, Martin Oft1 and Paul-Joseph Aspuria2,
1Synthekine, Menlo Park, 2Sythekine, Menlo Park, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD19 CAR-T therapy has demonstrated efficacy in autoimmune (AI) diseases like systemic lupus
erythematosus (SLE) and lupus nephritis (LN), showing its potential beyond oncology. Its application in other B cell-related
AI conditions, such as rheumatoid arthritis (RA), could expand its therapeutic impact. Lymphodepleting
(LD) chemotherapy, essential for T cell engraftment and efficacy, also carries risks like cytokine release syndrome, cytopenia,
infections, genotoxic risk, and secondary malignancies. To fully utilize CD19 CAR-T therapy, strategies to reduce LD while
maintaining efficacy are needed.

IL-2 can stimulate T cell proliferation but causes systemic toxicities due to widespread immune activation. An orthogo-
nal oIL-2/oIL-2R system was developed, consisting of a pegylated IL-2 mutein (STK-009) that doesn’t significantly acti-
vate the wild-type (WT) receptor and a mutated IL-2 Receptor Beta (oRβ) that doesn’t respond to WT IL-2. This system
provides a "private IL-2 signal" to engineered oRβ-expressing cells, reducing toxicities. STK-009 selectively expands
oRβ-expressing CD19 CAR T cells (SYNCAR-001), enhancing anti-tumor control and durable responses in lymphoma
models.

Methods: To explore the orthogonal IL-2/IL-2R system’s potential, CD19 CAR T cells were used in autoimmune mouse
models without LD whereby murine T cells co-expressing mCD19 CAR and moRβ (mSYNCAR-001) were administered
alone or with mSTK-009, the murine surrogate of STK-009. Two AI mouse models, SLE and RA, were employed. In the
SLE model, aged NZB/NZWF1 mice with elevated anti-dsDNA/nuclear antibodies and kidney dysfunction were used. For
RA, a non-lymphodepleted collagen-induced arthritis model was utilized. The impact on CD19+ B cell depletion, autoanti-
body production, kidney function, and arthritis symptoms were assessed in the relevant model. Rituximab mouse surrogate
(anti-CD20 mAb) was also administered for comparison.

Results: Co-administration of mSTK-009 and mSYNCAR-001 effectively depleted CD19+ B cells in both SLE and RA mod-
els. mSTK-009 was essential for significant expansion of mSYNCAR-001 and subsequent CD19+ B cell depletion. In non-
lymphodepleted NZB/NZWF1 mice, mSTK-009 enabled mSYNCAR-001 to significantly reduce autoantibody production,
improving kidney function. In the RAmodel, mSTK-009 promoted mSYNCAR-001 to reverse arthritis, evidenced by the nor-
malization of swollen paws and toes. The combination of mSTK-009 and mSYNCAR-001 showed superior efficacy com-
pared to the rituximab surrogate, which achieved incomplete B cell depletion and minimal therapeutic benefit, highlighting
the enhanced potential of the orthogonal IL-2/IL-2R system in AI models.
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Conclusion: These findings support clinical exploration of SYNCAR-001 + STK-009 in AI diseases like SLE and RA to
achieve CD19 CAR T expansion and significant B cell aplasia without genotoxic, lymphodepleting agents. SYNCAR-001 +
STK-009 is in Phase I trials for heme malignancies (NCT05665062), with LN and SLE patient enrollment expected later
this year.

Disclosure: E. Jung: Synthekine, 3; M. semana: Synthekine, 3; I. Cheng: Synthekine, 3; H. Silva: Synthekine, 3;
S. Vivona: Synthekine, 3; S. Singh: Synthekine, 3; M. Bauer: Synthekine, 3; M. Ali: Synthekine, 3; H. Rosas: Synthe-
kine, 3; W. Chang: Synthekine, 3; D. Rokkam: Synthekine, 3; P. Lupardus: Synthekine, 3; M. Oft: Synthekine, 3, 4;
P. Aspuria: Synthekine, 3.

Abstract Number: 0088

Profound B Cell Depletion and Repopulation with Predominantly Naïve B
Cells in Non-Human Primates Achieved Through a Novel In Vivo
CD8-Targeted Lipid Nanoparticle mRNA CAR

Aric Frantz1, Romina Riener1, Annabel Wang1, Yanjie Bao1, Yan Zhang1, Daiki Matsuda1, John Li1, David Chu1, Theresa
Hunter1, Qian Chen Yong1, Michelle Nguyen1, Stuart Sievers1, Duy Nguyen1, Scott Roberts1, Diana Galvan1, Jerel Boyd
Vega1, Matthew Butcher1, Stanley Zhang1, Stephen Flynn1, Yi Kuo1, Steven Tanis1, John Scholler2, Gregor Adams1,
Michael Rosenzweig1, Priya Karmali1, Adrian Bot1, Carl June2 and Haig Aghajanian1, 1Capstan Therapeutics, San Diego,
CA, 2University of Pennsylvania Perelman School of Medicine, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ex vivo chimeric antigen receptor (CAR) T cell therapies have revolutionized cancer treatment and
are demonstrating durable clinical efficacy in various autoimmune disease indications. Despite the success of current
CAR T therapies, challenges in cell manufacturing, scalability, utilization of integrating viral vectors, and the need for lym-
phodepleting chemotherapy highlight the necessity for an off-the-shelf in vivo CAR technology applicable for broader use.
To that aim, we developed an in vivo anti-CD19 CAR mRNA product delivered by a CD8-targeted lipid nanoparticle (tLNP)
(CPTX2309) and evaluated the activity of a cross reactive anti-CD20 CAR surrogate (CPTX2309-S) in non-human pri-
mates (NHPs).

Methods: Twenty cynomolgus macaques were intravenously administered escalating doses of CPTX2309-S, which showed
comparable activity with CPTX2309 in vitro. A dose range of 0.1 – 1.5 mg/kg was evaluated for safety and tolerability, B cell
depletion in blood and tissues, as well as B cell repopulation (0.3 – 1.5 mg/kg) using a compact dose regimen (3x q72hr).

Results: CPTX2309-S administration resulted in robust, dose-dependent, and transient CAR T cell engineering in vivo, with
CAR expression of up to 85% on CD8+ T cells and CD8+ natural killer (NK) cells. There was also CAR expression on mono-
cytes, but minimal transfection of CD4+ T cells. CPTX2309-S had an excellent safety and tolerability profile at doses of 0.1 –

1.0 mg/kg x3 and led to rapid and complete depletion of peripheral blood B cells as early as 6 hours post first dose, even at
0.1 mg/kg. B cells in tissues were significantly reduced in a dose dependent manner upon analysis after the final dose, with
comparable deep B cell depletion observed at doses of 0.5 mg/kg and above. B cell recovery started within 2-3 weeks after
depletion, and the repopulating B cells were predominantly naive (CD27- IgD+), with very few post-switch memory B cells
(CD27+ IgD-). This contrasts with the pre-dose condition, which featured a higher presence of switched memory B cells.
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This return of mostly naïve B cells paralleled the observation of returning B cells in reports of autoimmune disease patients
treated with ex vivo CD19 CAR T cells (Müller, 2024), indicative of an ‘immune reset’.

Conclusion: CPTX2309 is a non-viral in vivo CAR therapy that brings together the unprecedented potency of CAR con-
structs with the scalability and feasibility of this novel tLNP-mRNA platform. CPTX2309-S rapidly and efficiently delivers a
therapeutic anti-CD20 CAR mRNA payload to cynomolgus macaque effector T cells in vivo, resulting in highly functional
CAR-engineered T cells and deep B cell depletion that is transient and featured returning cells that were predominantly of
a naïve phenotype. These findings demonstrate the feasibility of this novel in vivo CAR technology and support its translation
to clinic, highlighting the potential to reset the immune system in patients with B cell involved autoimmune diseases to
achieve a durable, drug-free clinical response

Disclosure: A. Frantz: None; R. Riener: None; A. Wang: None; Y. Bao: None; Y. Zhang: None; D. Matsuda: None;
J. Li: None; D. Chu: None; T. Hunter: None; Q. Yong: None; M. Nguyen: None; S. Sievers: None; D. Nguyen: None;
S. Roberts: None; D. Galvan: None; J. Boyd Vega: None; M. Butcher: None; S. Zhang: None; S. Flynn: None;
Y. Kuo: None; S. Tanis: None; J. Scholler: None; G. Adams: None; M. Rosenzweig: None; P. Karmali: None;
A. Bot: None; C. June: Gilead, 10, Novartis, 10; H. Aghajanian: Pfizer, 6.

Abstract Number: 0089

Single-Cell RNA Sequencing Outlines the Mechanisms of Vgll3-Driven
Myofibroblasts Differentiation in Promoting Fibrosis in Cutaneous Lupus

Mehrnaz Gharaee-Kermani, Allison Billi, Poulami Dey, Jacob Martens, Marisa Hildebrandt, J. Michelle Kahlenberg and
Johann Gudjonsson, University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Skin fibrosis is characterized by collagen deposition, fibro/myofibroblast accumulation, and extra-
cellular matrix remodeling. Some subtypes of cutaneous lupus erythematosus (CLE), particularly discoid lupus erythemato-
sus (DLE), feature prominent skin fibrosis with inadequate treatment options, often leading to disfigurement. However,
mechanisms of scar formation in CLE and the role of the female sex-biased transcription coregulator VGLL3 in fibrosis are
not understood. We have shown that epidermal-directed overexpression of murine Vgll3 causes fibrotic-appearing skin
lesions suggestive of CLE. Thus, we aimed to explore Vgll3’s role in cutaneous fibrosis.

Methods: 3-month-old male and female transgenic (TG) mice overexpressing Vgll3 in the epidermis under the KRT5 pro-
moter were compared to wildtype (WT) C57Bl/6 mice. Fibrotic biomarkers of human DLE and scleroderma were examined
by immunostaining. In addition, single-cell-RNA-sequencing (scRNA-seq) from transgenic Vgll3 (Vgll3-TG) lesional and non-
lesional and WT skin was performed to identify the transcriptomes of the potential cellular fibrotic players. Several subclus-
ters of fibroblasts (FB), myofibroblasts, pericytes and T cells were identified, and expression of fibrotic compared. Cellchat
(v2.1.2) was used for ligand-receptor analysis.

Results: Male and female Vgll3-TG mice exhibit cutaneous inflammation and fibrosis as evidenced by histopathology, tri-
chrome staining, and increased detection of fibrotic markers (ACTA2, COL1A1, COL1A2, TGFB1, CTGF) and pro-fibrotic
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cytokines. Similar high expression of these fibrotic markers was detected in human DLE lesions. ScRNA-seq of lesional and
nonlesional skin from Vgll3-TG vs WT skin showed increased inflammatory infiltrate, which was verified by immunohisto-
chemistry. Myeloid cells, inflammatory gene expression (Nfkb1, Cxcr4, Cxcl2, Il1b, Tnf, Cd14), and Foxp3 and
Tgfb1-expressing CD4+ T cells were increased in lesional Vgll3-TG skin. Vgll3-TG skin exhibited higher overall expression
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of Tgfb1, Col1a1, and Col1a2 compared to nonlesional TG and WT mouse skin (transcript and protein). Further, we identi-
fied several subclusters of myofibroblasts, Col8a1+ fibroblast, Sfrp2+ fibroblast, and specific pro-fibrotic Tnc+ fibroblasts
in the lesional Vgll3-TG skin (Fig.1). The fibrotic fibroblasts and myofibroblasts expressed inflammatory and fibrotic media-
tors and extracellular matrix (Fig.2A). Significant increased expression of TGFβ and Hippo pathway-regulated genes was
seen in fibro/myofibroblast (Fig.2B-C) and keratinocytes from lesional and nonlesional TG skin, suggesting Hippo target
dysregulation is an early event in fibrosis driven by epidermal Vgll3 that may drive pathologic myofibroblast differentiation.

Conclusion: These data are consistent with a model wherein Vgll3-stressed keratinocytes in TG mice release CTGF and
other inflammatory cytokines that signal to FB via TGFβ and Hippo pathways, leading to myofibroblast activation, extracel-
lular matrix deposition, and fibrosis (Fig.3). These data have important implications for novel therapeutic development for
DLE and other fibrosing skin disorders.

Disclosure: M. Gharaee-Kermani: None; A. Billi: None; P. Dey: None; J. Martens: None; M. Hildebrandt: None;
J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gil-
ead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5; J. Gudjonsson: AbbVie/Abbott, 12, support, Boehringer-Ingelheim,
12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Janssen, 12, support, Novartis, 12, support.

Abstract Number: 0090

Parenchymal and Hematopoietic IFNγ Signaling Exhibits Dichotomous
Effects in Murine Lupus

Minjung Kim1, Anthony Marinov2, Haylee Cosgrove3, Xiaoyan Gong3, Mark Shlomchik3 and Jeremy Tilstra3, 1University
of Illinois College of Medicine at Chicago, Chicago, IL, 2University of Pittsburgh, Homestead, PA, 3University of Pittsburgh,
Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Lupus nephritis is the most common life-threatening end-organ complication of SLE, and response
rates to current interventions remain poor. Notably, PD-L1 and other interferon-responsive genes are upregulated in the kid-
neys of both humans and mice with lupus nephritis. We and others have shown that the kidney parenchyma has immuno-
suppressive effects on infiltrating immune cells. We hypothesize that the kidney parenchyma upregulates several factors in
response to inflammatory signals, which can then dampen inflammatory signals to reduce local damage in the kidney. As
IFNγ is the major inducer of PD-L1, we postulated that IFNγ induces this protective program in the kidneys of lupus-
prone mice.

Methods: MRL.Faslpr mice develop autoantibodies, proteinuria, dermatitis, and glomerulonephritis. In this study, we created
parenchymal bone marrow chimeras in which congenically labeled wild-type (WT) immune cells are transferred into either
WT MRL.Faslpr, IFNγR−/- MRL.Faslpr, or PD-L1−/- MRL.Faslpr recipients (Fig 1A). Based on our hypothesis, we predicted that
both the IFNγR−/- and PD-L1−/- recipients would have more severe disease than WT controls. We also performed reverse chi-
meras in which WT or IFNγR−/- bone marrow was transferred into WT MRL.Faslpr recipients to assess the role of IFN signaling
in the hematopoietic compartment (Fig 2A). Analysis includedmeasurement of proteinuria, histological assessment of interstitial
and glomerular disease, autoantibody quantification, FACS analysis of immune cell activation, and survival analysis.

Results: Consistent with our hypothesis, IFNγR−/- MRL.Faslpr recipient mice demonstrated more severe and rapid dis-
ease onset than WT recipient controls; this included higher rates of mortality (p< 0.05), more severe glomerulonephritis
(p< 0.005), and interstitial disease (p< 0.001) (Fig 1). While parenchymal IFNγR deficiency resulted in reduced PD-L1 expres-
sion, unexpectedly, the PD-L1−/- MRL.Faslpr recipient mice did not exhibit an exacerbated phenotype, suggesting an alter-
native regulatory mechanism induced by IFNγ in the kidney of lupus-prone mice. Conversely, when IFNγR was deleted in
the hematopoietic compartment, mice exhibited ameliorated disease (Fig 2).

Conclusion: Immune signaling mediated by IFNγ has dichotomous effects in lupus-prone mice. In the parenchyma, IFNγ
regulates an anti-inflammatory pathway that surprisingly is independent of PD-L1, while in the hematopoietic compartment,
IFNγ has pro-inflammatory properties. These findings are key to informing future therapeutic development as inhibiting

Figure 1: Schematic of bone marrow chimerization for IFNγR-/- or WT recipients receiving congenically marked CD45.2 MRL.lpr bone marrow
(A) IFNγR-/- recipients exhibit increased mortality (B), which is associated with accelerated nephritis as noted by representative histology (C) and
histologic analysis for glomerular disease and interstitial nephritis (D). With pink lines and dots representing IFNγR-/- recipients and black lines
and dots representing WT recipients. Statistics were analyzed by Kaplan Meier and Mann-Whitney * p<0.05, *** p<0.001, **** p<0.0001.
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receptors or inflammatory signaling pathways on specific cell types may be more efficacious than targeting these pathways
systemically. This may explain why anifrolumab, which is efficacious for systemic disease, has had suboptimal responses in
lupus nephritis trials as it may lead to proinflammatory effects in the kidney. These findings may also aid our understanding of
the fundamental biology of disease; for instance, they demonstrate that the kidney is not an innocent bystander, but can play
a role in regulating inflammation, which could explain underlying tissue-specific disease heterogeneity.

Disclosure: M. Kim: None; A. Marinov: None; H. Cosgrove: None; X. Gong: None; M. Shlomchik: None;
J. Tilstra: None.

Figure 2: Schematic of bone marrow chimerization for IFNγR-/- or WT donors transferring CD45.1 marked bone marrow to CD45.2 MRL.lpr recip-
ients (A) Mice receiving IFNγR-/- bone marrow (hematopoietic compartment) exhibit ameliorated kidney as noted by representative histology and
histologic analysis for glomerular disease and interstitial nephritis (B). Mice receiving IFNγR-/- bone marrow have altered B cell populations with
reduced overall B cells and reduced marginal zone compartment (C), and also exhibit more naïve CD4 and CD8 T cells suggesting a reduction
in overall immune e activation. Purple dots represent WT MRL.lpr donors while green dots represent mice receiving IFNγR-/- bone marrow. Statis-
tics were analyzed by Mann-Whitney *** p<0.001, **** p<0.0001.
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Abstract Number: 0091

Targeting Endothelial Dysfunction in Lupus Nephritis: Effect of
Sepiapterin, a Drug That Restores Endothelial Nitric Oxide Synthase
Function, in a Murine Model of Lupus Nephritis

Dayvia Russell1, Sandra Mungaray2, Soroush Moradi2 and Jim Oates2, 1Ralph H. Johnson VA, Charleston, SC, 2Medical
University of South Carolina, Charleston, SC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is characterized by chronic endothelial cell dysfunction (ECD), which occurs
when endothelial nitric oxide synthase (eNOS) becomes uncoupled, producing harmful reactive oxygen species. Treatment
with sepiapterin (L-Sep), which results in coupling of eNOS, has been shown to restore endothelial function in lupus serum-
treated endothelial cells (ECs). The aim of this study was to determine whether L-Sep could improve outcomes in a murine
model of LN in a dose-dependent manner and to explore effects of L-Sep on gene expression in glomerular cell types.

Methods: At 22 weeks of age, female NZM2410/J mice, a model of LN, were randomized into treatments groups of vehicle
(n=8), 10 (n=7), 20 (n=8), or 60 (n=7) mg/kg/day L-Sep. 24 hour urine proteinuria was assessed weekly, and blinded

Figure 1. Kaplan Meyer Survival Curve of NZM2410/J mice treated with vehicle (placebo), 10, 20, or 60 mg/kg/day L-Sep. Blinded histopatholog-
ical grading of kidneys from NZM2410/J mice treated with vehicle (placebo), 10, 20, or 60 mg/kg/day L-Sep showing total chronicity and activity
scores.
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histopathological grading of kidneys using NIH activity and chronicity indices, along with C3 and IgG renal expression were
examined. Kaplan-Meier curves and log-rank test were applied to assess survival. One-way ANOVA with Dunn’s multiple
comparisons test was used to determine differences in proteinuria.

Nuclei were extracted from the renal cortex of NZM2410/J mice treated with either vehicle or 20 mg/kg/day L-Sep. Single
nuclear RNA sequencing (snRNA-seq) using 10X Genomics (v3.1 chemistry) was performed and differentially expressed
genes FDR (padj < 0.05) were examined using Toppgene pathway analysis.

Results:NZM2410 lupus nephritis-pronemice receiving L-Sep showed enhanced survival (p= 0.025 for vehicle vs. 20mg/kg
L-Sep) as demonstrated by Kaplan-Meier curves and log rank test along with a trend toward improved renal function as
measured by urine albumin/creatinine compared to those receiving vehicle at 4 weeks (p=0.07 for vehicle vs. 20 mg/kg
L-Sep). Mice receiving 20 mg/kg/day L-Sep had lower renal chronicity (p=0.19) and activity (p=0.81) scores compared to
vehicle.

snRNA-seq with cell clustering revealed increased percentages of endothelial cells in 20 mg/kg L-Sep treated mice com-
pared to placebo (87% vs 13%), which was consistent with DEG analysis that showed differentially upregulated genes with
L-Sep treatment were related to the M-type acetylcholine pathway, which is important in endothelial cell proliferation and
repair and modulation of inflammatory responses. The most significantly downregulated genes with L-Sep treatment
included those involved in selenium binding, glutathione peroxidase activity, and oxidoreductase activity, suggesting
L-Sep has a pharmacodynamic effect on EC oxidative stress. Podocytes were also increased with L-Sep treatment com-
pared to placebo (92% vs. 8%) and had increased expression of genes important in podocyte function, such as synaptopo-
din, and reduction in pathways that lead to podocyte barrier permeability, suggesting a protective mechanism by L-Sep.

Conclusion: This study suggests L-Sep, a drug that activates eNOS, may be beneficial in the treatment of LN, in part by
ameliorating renal endothelial cell damage. snRNA-seq further implicates L-Sep as protective to the endothelium and
involved in the antioxidant response.

Disclosure: D. Russell: None; S. Mungaray: None; S. Moradi: None; J. Oates: None.

Figure 2. Single nuclear RNA sequencing (snRNA-seq) of renal cortex from vehicle vs. 20 mg/kg/day L-Sep treated NZM2410/J mice showing cell
proportion by genotype and UMAP plots.
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Abstract Number: 0092

A New Generation Mesenchymal Stromal Cell (MSC)-based Cell Therapy
Using Design of Experiments Halts Pristane Induced Glomerulosclerosis

Hulya Bukulmez1, Adrienne Dennis2, kristine Highland3 and Steven N. Emancipator4, 1MetroHealth Medical Center,
Case Western Reserve, Pepper Pike, OH, 2MetroHealth Medical Center, Case Western Reserve, Cleveland, OH,
3Cleveland Clinic Foundation, Cleveland, OH, 4Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:MSCs, exposed to a disease-specific cytokine profile, can accurately sense the composition of the
inflammatory microenvironment. We have harnessed this adaptive ability of MSCs to create our product, HXB-319. HXB-
319 is a multi-targeted cell therapy developed by training MSCs using Design of Experiments (DoE)-based methodology
to mount an adaptive counter-response to the unique inflammatory profile of the tissue microenvironment seen in systemic
lupus erythematosus (SLE). In this study, we tested whether HXB-319 ameliorates inflammatory injury in a mouse model
of SLE.

Methods: Intraperitoneal (IP) administration of pristane was used to induce lupus in female BALB/c mice at day 1, and either
naïve MSCs or HXB-319 cells were delivered IP on day 28 (2X106/mouse) in a first set of mice which were monitored for an
additional 9 months. Urine for albumin and creatinine ratio (A/C), tissue (spleen, kidney) for histopathology and gene expres-
sion, and blood for assessment of levels of cytokines were collected.

A second set of pristane-induced BALBc/J female mice with glomerulonephritis were randomized to receive no treatment
(Pristane, P), or either naïve MSC (P+MSC group) or HXB-319 cells (P+HXB-319) 2X106/mouse intravenous (IV). Mice were
randomized after they developed proteinuria. Urinalysis was repeated at 6 months post pristane induction, and just before
sacrifice.

Results: First set of mice (Figure 1):

Table 1: Renal function outcomes (A/C) pristane induced glomerulosclerosis (lupus) in BALBc/j female mice treated with intravenous (IV) MSCs or
HXB-319
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1) Flow cytometry analysis of splenocytes showed significant changes in the CD4+Foxp3+, CD4+PD-L1+, and CD8+-
RORgT+ (Th17 cells) subsets after HXB-319 treatment. pDCs (p< 0.008) and Th17 cells (p< 0.018) were significantly
decreased in HXB-319 treatment arm.

2) Serum levels of, IFN-γ (p< 0.001), and IL-17A (p=0.014) were significantly lower in HXB-319 treated lupus mice

3) The histopathologic evaluation of kidney samples showed that HXB-319 prevented reduced global scarring and pre-
served kidney function.

4) HXB-319 treatment (n=16) led to a significant improvement in survival, 93.7% versus 40% in the untreated lupus mice
(n=15) (p< 0.01).

2nd set of mice:

The A/C ratio in spot urine (Table 1) indicated that both MSCs and HXB-319 intravenous treatment reduced progression to
end stage kidney disease (ESKD). HXB-319 either halted the disease progression or significantly improved the A/C ratio
(4+4/16, 50%), more effectively than MSCs in lupus mice. Five HXB-319 treated lupus mice never developed proteinuria
(35.7%), compared to untreated group (7.7%). Urinary protein excretion remained stable in 28.6% and improved in 28.6%
in HXB-319 treated lupus mice.

Calculated from the time point of randomization (6m), mice with advanced disease) with an A/C ratio >300 showed a 100%
survival rate (8/8) after HXB-319 treatment, while only 67% after MSC treatment (4/6). Histopathology showed that
untreated lupus mice (n=13) had over twice the risk of experiencing irreversible nephron loss and glomerulosclerosis com-
pared to HXB-319 treated lupus mice (n=16). The HXB-319 treatment group showed significant and sustained improve-
ment of A/C for more than 3 months (X2=12, p< 0.002).

Conclusion:Overall, our data suggest that treatment with HXB-319 can halt the inflammation in SLE causing tissue damage
often leading to ESKD.

Disclosure: H. Bukulmez: None; A. Dennis: None; k. Highland: None; S. Emancipator: None.

Summary of results in pristane induced BALBc/j mice (Set 1) treated with 2M/mouse HXB-319 or MSCs one time IP.
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Abstract Number: 0093

Overexpression of Epidermal Ifnk Promotes Systemic CD8+ T Cell
Maturation After UV-exposure

Benjamin Klein1, Kelsey E. McNeely2, Debbie Colesa2, Yiqing Gao2, Nguyen Thi Kim Nguyen2, Johann Gudjonsson1 and
J. Michelle Kahlenberg1, 1University of Michigan, Ann Arbor, MI, 2University of Michigan Michigan Medicine, Ann
Arbor, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Skin involvement is the most common organ manifestation in systemic lupus erythematosus (SLE),
and exacerbation of cutaneous lupus (CLE) can precede systemic disease flares. Keratinocyte-derived interferon kappa
(IFN-κ) is an important mediator of photosensitive responses in SLE and is chronically overexpressed in SLE non-lesional
skin. However, the effects of a type I IFN-rich epidermis on immune system activation after UV is not well understood and
might be crucial to understand UV-driven disease flares in SLE. Here, we explored responses to chronic UV exposure
in vivo using a mouse model of overexpression of epidermal Ifnk.

Methods: We compared female 12-week-old BALB/c mice that overexpress Ifnk in the epidermis (TG) with BALB/c
wild-type mice (WT) and assessed local and systemic immune responses at baseline and after UVB exposure. Mice
were shaved, then irradiated with 200mJ/cm2 for 3 days per week for 2 weeks and observed for 2 weeks after irradi-
ation. Cutaneous lesion size, proteinuria, and peripheral blood count were measured. Skin-draining lymph nodes were
examined for T cell activation. Flow cytometry on splenocytes was performed to phenotype myeloid, T cells, and B
cells.

Results: At baseline, both WT and TG mice were without skin lesions, proteinuria, or abnormalities in peripheral blood
counts. After UVB exposure, both TG and WT mice developed cutaneous lesions that healed completely during
the observation period post-irradiation. Peripheral blood counts revealed slight increases in monocytes in TG com-
pared to WT mice after UVB exposure. Strikingly, TG mice showed higher T cell activation (CD69) in the spleen
than WT post-UVB treatment. This was accompanied by a significant shift of naïve CD8+ T cells (CD62L+CD44−)
towards effector CD8+ T cells (CD62L−CD44+) in TG compared to WT mice post-UVB treatment. B cell phenotyping
revealed a similar abundance of naïve and switched GL7+ and plasma cells in both strains at baseline and post-
UV. Similar increases in CD8+ T cell activation were seen in the draining lymph nodes in UV-exposed TG vs. WT
mice, suggesting that CD8+T cell activation may spread from local to systemic in the context of chronic
epidermal IFNs.

Conclusion: Our results identify a switch in the regulation of systemic T cell responses in the context of chronic epidermal
type I IFN production. Further exploration will address which IFN-κ-induced factors are regulating these responses and fur-
ther delineate the link between epidermal inflammation and disease flares in systemic lupus.
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Figure 1. Overexpression of epidermal Ifnk promotes systemic T cell activation after UV exposure. A) Experimental approach. Female WT and mice
with overexpression of epidermal IFNk (IFNK Tg) were irradiated three days per week (UVB 300mJ/cm2) for two weeks and then observed for two
more weeks. Peripheral blood, skin draining lymph nodes and spleens were harvested for immunophenotyping. B) Time course of number and
size of skin lesions in WT and IFNK Tg mice after UVB irradiation (n=5). C) Peripheral blood counts before and after UV in female WT and IFNK
Tg mice. D) Spleen gating strategy for T cells. E) Representative flow cytometry plots of splenic CD69+ CD8+ T cells and quantification of splenic
CD69+ CD4+/CD8+ T cells in WT and IFNK Tg mice after UVB exposure. F) Representative flow cytometry plots and quantification of naive
(CD62L+CD44-) and effector memory (CD62L-CD44+) CD4+/CD8+ T cells in WT and IFNK Tg mice before and after UV irradiation. Two-way

ANOVA followed by Šíd�ak’s multiple comparisons test, mean and SEM.
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Disclosure: B. Klein: None; K. McNeely: None; D. Colesa: None; Y. Gao: None; N. Nguyen: None; J. Gudjonsson:
AbbVie/Abbott, 12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly,
12, support, Janssen, 12, support, Novartis, 12, support; J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZe-
neca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5.

Abstract Number: 0094

Small GTPase Rab4A Regulates Mouse Behavior Through Altered Serum
Serotonin Levels and Microglial mTORC1 Activation in Lupus-prone B6.
TC Mice

Thomas Winans1, Xiaojing Wang2, Joshua Lewis2, Jessica Nolan1, Laurence Morel3 and Andras Perl4, 1SUNY Upstate
Medical University, Syracuse, 2SUNY Upstate Medical University, Syracuse, NY, 3University of Texas health San Antonio,
San Antonio, TX, 4SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rab4A is a small GTPase that is overexpressed in patients and mice with systemic lupus erythema-
tosus (SLE, PubMed ID: 23897774;PubMed ID 31805010). Rab4A regulates endocytic recycling of receptors and organ-
elles, thus promoting CD98-mediated uptake of aromatic amino acids and lysosomal localization and activation of the
mechanistic target of rapamycin (mTOR; PubMed ID: 38519468). The present study was initiated to determine the effects
of Rab4A on mTOR activation in CD45+ microglia, serum serotonin levels and mouse behavior in lupus-prone SLE1.2.3
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triple congenic mice (B6.TC) carrying constitutively active Rab4AQ72L alleles (Rab4AKI) or lacking Rab4A in T cells
(Rab4AKO). 3-PEHPC, a Rab GTPase inhibitor, which was previously found to reduce glomerulonephritis (PubMed ID:
23897774), was evaluated for its ability to control neurobehavioral disease in lupus-prone mice.

Methods: Female B6.TC mice carrying wild-type (WT), Rab4AKI, and Rab4AKO alleles were treated with 150ug/kg of
3-PEHPC or phosphate-buffered saline (PBS) solvent control. 7-15 age-matched mice per genotype and treatment groups,
70 total, were treated for 30 days. Elevated plus maze (EPM) was used to monitor activity and anxiety levels over 300 sec-
onds per mouse using ANY-Maze software (https://www.any-maze.com/). Serum was analyzed by LC/MS-MS; brain cells
were isolated and analyzed by flow cytometry (PubMed ID: 38519468).

Results: Rab4AKI mice exhibited decreased locomotion (FC=0.574, p=8.03E-5) and elevated anxiety levels, measured by
immobile episodes in comparison to Rab4AWT mice (FC=1.45, p=0.022), respectively (Figures 1A-C). The phosphorylation
of the mTORC1 substrate, S6RP, was increased significantly in Rab4AKI CD45+ microglia compared to Rab4AWT CD45+
microglia (FC= 1.31, p=0.01; Figure 1D). Rab4AKI mouse serum had significantly higher serotonin levels compared to
Rab4AWT serum (FC=1.8, p=0.006; Figure 1C). When mice were given 3-PEHPC, the difference in pS6RP staining
between Rab4AWT CD45+ microglia and Rab4AKI CD45+ microglia was no longer significant. 3-PEHPC also decreased
anxiety and increased serum serotonin levels in Rab4AKI mice significantly as compared to Rab4AKI mice treated with
PBS (FC=0.63, p= 0.040). Rab4AWT mice administered with 3-PEHPC also had lower anxiety levels compared to PBS-
treated Rab4AWT mice measured by an increased time in the open arm of the EPM (Fold change = 1.60, p-value = 0.025).

Conclusion: This study suggests that Rab4A regulates mTORC1 activation in CD45+ microglia cells and serotonin serum
levels, which likely control neurobehavioral dysfunction in lupus-prone B6.TC mice.

Disclosure: T. Winans: None; X. Wang: None; J. Lewis: None; J. Nolan: None; L. Morel: None; A. Perl: None.

Abstract Number: 0095

Expansion of Brain T Cell Subsets Outside of the Choroid Plexus inMurine
Models of Neuropsychiatric Manifestations of Systemic Lupus
Erythematosus

Minjung Kim1, Cecilia Stumpf2, Hadijat Makinde1, Mohammad Khan1, Vanessa Rodriguez2, Tyler Therron2, Jeremy
Tilstra3, Deborah Winter4 and Carla Cuda1, 1Northwestern University, Chicago, IL, 2Northwestern University, Chicago,
3University of Pittsburgh, Pittsburgh, PA, 4Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Unclear mechanisms underlying diffuse NPSLE (psychosis, anxiety disorder, cognitive dysfunction)
may lead to the devastating impact of this disease on patients’ health-related quality-of-life, representing a major unmet
need in the field. In prior work, systemic depletion of CD4+ T cells ameliorated both systemic disease and behavior deficits
in SLE- and NPSLE-prone MRL/lpr mice by reducing choroid plexus-infiltrating CD4+ T cells as well as indirectly preventing
CD8+ T cell infiltration. Further, increased markers of exhaustion were identified in choroid plexus-infiltrating CD8+ T cells of
MRL/lpr mice. However, NPSLE is heterogeneous in its presentation; choroid plexus infiltrate is not a fully penetrant hallmark
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of human NPSLE or other disease models. Thus, it is critical to elucidate the contribution of T cell subsets outside of the cho-
roid plexus to NPSLE.

Methods: Perfused brains of female SLE- and NPSLE-prone CReCOM (8 mo old; n=4-11) and B6.Sle1Sle2Sle3 (TC; 2 and
8 mo old; n=3-4) mice, and respective control strains, were extracted after intravenous CD45 labeling to exclude remaining
circulating immune cells, dural meninges were removed, and cells were analyzed by flow cytometry. Young female CD45.1
(Jackson 033076) and TC mice were used to generate reciprocal head-shielded BM chimeric mice with busulfan treatment
to clear remaining BM (CD45.1 BM::CD45.1; TC BM::CD45.1; CD45.1 BM::TC; TC BM::TC). Mice underwent behavioral
tasks 10 weeks post-transfer. Live CD45+cells were FACSorted from pooled cell suspensions (n=3/group to account for
biological variability) for cellular indexing of transcriptomes and epitopes by sequencing (CITE-seq; 10X Genomics 3’
v3.1). Data from CD45.1 BM::CD45.1 and TC BM::TC chimeras were analyzed in R using the Seurat package. Post-filtering,
�10K cells/chimera were maintained.

Results: Extravascular CD8+ T cells are significantly increased in the brains of CReCOM and TC mice (8 mo old) compared to
their respective control strains. Further, this increase is evident at 2months of age in TCmice. Evaluation of extravascular T cells
by CITE-seq in CD45.1 BM::CD45.1 and TC BM::TC chimeric mice was carried out to mimic that of control and NPSLE-prone
strains, respectively, in systemic disease and behavioral phenotypes. Similar to data from the kidney and choroid plexus of
MRL/lpr mice, we show expansion of an exhausted (Pdcd1, Eomes, Tox) CD8+ T cell subset. We also identify an expanded
IL-17-producing gamma-delta T cell subset previously unassociated with NPSLE-like disease but implicated in neuro-
autoimmune and -degenerative diseases (multiple sclerosis, Alzheimer’s disease). As CReCOM and TC mice do not present
with the characteristic choroid plexus infiltrate of the MRL/lpr strain, these subsets mediate their activity in the brain paren-
chyma or non-dural meninges.

Conclusion: We find expansion of an exhausted CD8+ T cell subset in the brain of NPSLE-prone mice that may transition
from a highly activated T cell state. An IL-17-producing gamma-delta T cell subset not previously associated with NPSLE
was also expanded. Future studies will interrogate these specialized T cell subsets for their location of action to further
uncover their role of in NPSLE-like disease.

Disclosure: M. Kim: None; C. Stumpf: None; H. Makinde: None; M. Khan: None; V. Rodriguez: None; T. Therron:
None; J. Tilstra: None; D. Winter: None; C. Cuda: None.

Abstract Number: 0096

Simultaneous Contribution of Brain-Intrinsic and Peripheral Disease
Mechanisms to Neuropsychiatric Symptoms of Systemic Lupus
Erythematosus (NPSLE)

Hadijat Makinde1, Mohammad Khan1, Cecilia Stumpf2, Yidan Wang3, Tyler Therron2, Margaret Goldman2, Deborah
Winter4 and Carla Cuda1, 1Northwestern University, Chicago, IL, 2Northwestern University, Chicago, 3Northwestern
University, Hanover Park, IL, 4Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: While NPSLE are among the least understood complications, increasing evidence points to micro-
glia, a brain-resident innate immune cell population, as a driver of disease. We showed that microglial expression of genes
linked to the disease-associated microglia (DAM) subset in neurodegenerative disease correlates with the severity of behav-
ioral deficits in a NPSLE model prior to overt systemic disease. Prior data show NPSLE-like disease persists in bone marrow
(BM) chimeric MRL/lpr mice (MRL BM::MRL/lpr) despite mitigation of systemic disease, suggesting a brain-intrinsic mecha-
nism. However, these findings do not negate the contribution of circulating mediators of SLE-like disease at subclinical levels
(antibodies, proteins, immune cells) to brain dysfunction as the reciprocal chimera (MRL/lpr BM::MRL) was not evaluated.
Further, radiation impacts microglial function, and recipient mice from this study were not head-shielded.

Methods: Young female CD45.1 (Jackson 033076) and SLE-prone B6.Sle1Sle2Sle3 (TC; CD45.2; Jackson 007228) mice
were used to generate head-shielded reciprocal BM chimeric mice with busulfan treatment to clear remaining BM (CD45.1
BM::CD45.1; TC BM::CD45.1; CD45.1 BM::TC; TC BM::TC). Mice underwent behavioral tasks 10 weeks post-transfer.
Perfused brains were extracted following intravenous CD45 labeling to exclude remaining circulating immune cells, dural
meninges were removed and live CD45+ cells were FACSorted from pooled cell suspensions (n=3/group to account for bio-
logical variability) for cellular indexing of transcriptomes and epitopes by sequencing (CITE-seq; 10X Genomics 3’ v3.1).
Data were analyzed in R using the Seurat package. Post-filtering, �10K cells/sample were maintained.

Results: Transfer of CD45.1 BM into TC hosts reduces SLE-like disease, while reconstitution of CD45.1 hosts with TCBM induces
SLE-like disease. As in NPSLE patients, TC mice exhibit heightened anxiety and coordination defects. Anxiety persists in chimeric
mice of TC, but not CD45.1, host origin, suggesting brain-intrinsic defects in TC mice are required for this behavior. However,
impaired coordination in TC mice is recapitulated by both brain-intrinsic and hematopoietic-derived defects in TC mice. CITE-seq
data of CD45.1 BM::TC chimeras reveal a persistent increase in DAM, macrophages, and T cells of TC host origin despite recon-
stitution with CD45.1 BM, suggesting these niches are not turning over but are locally expanding and contributing to anxiety and
coordination defects. In contrast, TC BM::CD45.1 chimeras show partial replacement of CD45.1 brain-resident macrophages
and T cells by TC donor cells without expansion, suggesting that aberrantly activated TC-derivedmacrophages and T cells that ini-
tiate localized inflammation, or circulating factors derived from systemic inflammation, contribute to coordination defects.

Conclusion: NPSLE manifestations diverge in mechanistic origin within the same organism; namely, anxiety is associated
with local expansion of TC-derived DAM, macrophages, and T cells, while coordination defects may arise from either the
increased activity of TC-derived macrophages and T cells or from a peripheral circulating mediator.

Disclosure: H. Makinde: None; M. Khan: None; C. Stumpf: None; Y. Wang: None; T. Therron: None; M. Goldman:
None; D. Winter: None; C. Cuda: None.

Abstract Number: 0097

The Human Lupus TREX1 D18N Mutation Engineered in C. Elegans Leads
to Cell Death. What Can We Learn About Lupus Using C. Elegans?

Htay Htay Kyi1, Patricia Barreto2, Yeshaswi Pulijala3, Thejasvi Venkatachalam3 and Martha Soto2, 1Rutgers New Jersey
Medical School, Jersey City, NJ, 2Robert Wood Johnson Medical School, Piscataway, NJ, 3RWJ-PATHOLOGY-RESEARCH-
PISC, Piscataway

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Animal Models Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: TREX1 gene encodes the three prime repair exonuclease 1 enzyme that degrades DNA. TREX1
plays a key role in genomic DNA degradation, cell death processes, and gap-filling during DNA repair. The most significant
role of TREX1 is to maintain host innate immune tolerance to cytosolic self-DNA by degrading a range of substrates to pre-
vent initiation of autoimmunity via regulation of cyclic GMP-AMP synthase(cGAS) - Stimulator of interferon Genes (STING)
immune signaling. TREX1 mutations have been associated with autoimmune disorders, including Aicardi-Goutières Syn-
drome, familial chilblains lupus. However, it is unclear whether mutations in TREX1 play a causal role in the disease progres-
sion, and whether manipulation of TREX1 has a beneficial effect in the treatment of autoimmune diseases. The role of
TREX-2 in DNA repair has been studied in C. elegans but not TREX-1. We proposed to study the mechanism of disease
caused by TREX-1 mutations, linked to Lupus in C. elegans.

Methods:We found evidence that genomic sequence W02F12.4 in C. elegans is the ortholog of TREX1. We used CRISPR
to recreate point mutations in the C. elegans TREX-1 gene and characterize their phenotypes. We also used RNAi (RNA
interference) to deplete the TREX1 mRNA, by feeding C. elegans worms bacteria carrying double stranded RNA of the
trex-1 gene. C. elegans has a well-studied receptor for apoptotic corpse clearance called CED-1. Based on sequence align-
ment, we proposed SCARF1 is an ortholog of CED-1. We used CED-1: GFP to detect signal around dying cells via live
imaging.

Fig. 1. DIC (differential interference contrast) and CED-1:GFP (markers for the dying cells) images showed “holes” (arrow heads) caused by
trex-1 RNAi

Fig. 2. Human vs. Worm TREX1: some amino acids mutated in lupus are conserved in C. elegans TREX1 highlighted in yellow color, arrow
indicating D18N
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Results:We used twomethods to interfere with TREX1 function in C. elegans: RNAi depletion and CRISPR. 1. RNAi depletion:
Three days after feeding C. elegans worms bacteria carrying double stranded RNA of the trex-1 gene, the progeny at the late
embryonic “pretzel” stage had holes in the head and tail region. This “holes” phenotype looks like necrotic cell death. The dead
cells are recognized by the CED-1/SCARF cell death receptors (Fig. 1). 2. CRISPR: We found that D18, K175, D 130 amino
acids that are mutated in TREX1 in connection with Lupus were conserved in C. elegans via sequence alignment (Fig.2). We
first created the D18N mutation in TREX-1. Similar to the RNAi results, we saw that some of the developing worms had holes,
that appeared necrotic. To test if the holes are necrotic, we tested if they depend on calreticulin, a protein that helps export Cal-
cium from the endoplasmic reticulum during necrotic cell death. A mutation in calreticulin, crt-1, can block necrotic deaths.
Feeding trex-1 RNAi to crt-1 worms showed a decrease in holes but did not completely block them (Table1).

Conclusion: UsingC. elegans, a small model organism with existing tools for phenotypic analysis, live imaging of dying cells,
and known genetics pathways that regulate corpse engulfment, we discovered that TREX-1 loss results in cell deaths that
look necrotic. If further evidence supports that loss of TREX-1 causes necrotic death, we can investigate which pathways
leading to necrotic death may be affected by the loss of TREX-1. Knowing the exact pathway could identify molecular regu-
lators of TREX1. It is possible that TREX1 mutations contribute to cell deaths that result in inflammation that contribute to
autoimmunity.

Disclosure: H. Kyi: None; P. Barreto: None; Y. Pulijala: None; T. Venkatachalam: None; M. Soto: None.

Abstract Number: 0098

Anti-HSP90α as a Protective Natural Antibody Against Secondary
Antiphospholipid Syndrome in Systemic Lupus Erythematosus

Marina Barguil Macedo1, Jorge Armando Gonzalez-Chapa1, Anders Bengtsson2, Iva Gunnarsson3, Elisabet
Svenungsson4 and Christian Lood1, 1University of Washington, Seattle, WA, 2Lund University, Lund, Sweden, 3Karolinska
Institute, Stockholm, Sweden, 4Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Heat shock protein 90 alpha (HSP90α) is an epichaperone present ubiquitously inside the cell,
whose dimers function as a foldase that helps the correct assemble of client proteins. In a mouse model of systemic lupus
erythematosus (SLE), increased expression of HSP90α has been observed in kidney sections, and its blocking has demon-
strated protective effects in regards to proteinuria and autoantibody production. In patients with SLE, increased sera levels
of HSP90α have been suggested to correlate with clinical activity. Antibodies (Ab) against HSP90α have been detected in
healthy individuals, without any apparent pathological effect, being thus categorized as “natural antibodies”. Here we
describe, for the first time, a potential protective role of anti-HSP90α Ab in decreasing the risk of secondary antiphospholipid
syndrome (APS) in patients with SLE.
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Methods: Presence of anti-HSP90α IgG was evaluated in plasma samples from SLE patients, and population controls
(PC) from two independent cohorts, by means of an in-house immunoassay (ELISA). The exploratory cohort was comprised
by 306 SLE individuals (29 with concomitant APS), paired with 306 PC, from the Karolinska Institutet SLE cohort. The vali-
dation cohort was represented by 125 SLE individuals (14 with concomitant APS), and 77 PC, from the Lund University Bio-
bank. In vitro studies were performed with platelets from healthy donors incubated with mitochondria isolated from HepG2
cells. Mitochondria, abundant sources of HSP90, were treated with IgG-free sera in addition to either an anti-HSP90α Ab or
an isotype control. Detection of platelet activation markers thrombospondin-1 (TSP-1) and platelet factor-4 (PF-4) in super-
natant was evaluated by ELISA.
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Results: Anti-HSP90α IgG was detected similarly in SLE and PC, with no difference in mean values, in both cohorts. How-
ever, after stratifying data for clinical features and outcomes, we observed that SLE patients with APS presented significantly
reduced titers (expressed in arbitrary unit – AU) of the antibody as compared to those without APS (11.8 AU vs. 15.0 AU, p =
0.0265, in the Karolinska cohort; and 4.8 AU vs. 8.2 AU, p = 0.0472, in the Lund cohort). To confirm the biological relevance
of these findings, we evaluated the capacity of anti-HSP90α Ab to decrease platelet activation, assessing secretion of TSP-1
and PF-4. When co-cultured with mitochondria pre-treated with IgG-free sera, platelets secrete high amounts of TSP-1 and
PF-4 as compared to non-stimulated platelets (mean 10.2 ug/mL vs. 6.9 ug/mL, and mean 491 ng/mL vs. 293 ng/mL,
respectively). By pre-treating mitochondria with anti-HSP90α Ab, the increase of those markers was significantly reduced,
the same not happening when adding an isotype control (for TSP-1: 7.3 ug/mL vs. 8.9 ug/mL, respectively; for PF-4:
321 ng/mL vs. 449 ng/mL, respectively).

Conclusion: Our study is the first to demonstrate an inverse association between presence of anti-HSP90α IgG and risk of
APS in SLE. We propose that this antibody may block the recognition of HSP90 by platelets, and thus diminish platelet acti-
vation and, ultimately, thrombosis.

In the Karolinska SLE (exploratory) cohort, anti-HSP90α titers were significantly lower in SLE patients with APS (N =
29, square symbol) as compared to those without (N = 277, triangle symbol), with a median of 11.8 AU vs. 15.0 AU (p =
0.0265).

In the Lund SLE (validation) cohort, anti-HSP90α titers were significantly lower in SLE patients with APS (N = 14, square
symbol) as compared to those without (N = 111, triangle symbol), with a median of 4.8 AU vs. 8.2 AU (p = 0.0472).

Activation markers thrombospondin 1 (TSP-1) and platelet factor 4 (PF-4) were measured on the supernatant of platelets co-
cultured with mitochondria. Dotted line represents maximum secretion, when platelets are in presence of mitochondria.
Dashed line represents minimum secretion, when platelets are non-stimulated (i.e. in absence of mitochondria). Pre-
treatment of mitochondria with anti-HSP90α Ab induces suppression of secretion of the activation markers, with levels com-
parable to baseline non-stimulated platelets (circle symbols), as opposed to mitochondria pre-treated with an isotype control
(iso ctrl, square symbols), which has no appreciable effect on platelet activation.

Disclosure: M. Barguil Macedo: None; J. Gonzalez-Chapa: None; A. Bengtsson: None; I. Gunnarsson: None;
E. Svenungsson: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sci-
ences, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 1, 2, 5, 11.
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Abstract Number: 0099

Modulating Pentose Phosphate Pathway Metabolism to Temper
Neutrophil Hyperactivity in Antiphospholipid Syndrome

Kaitlyn Sabb1, Ajay Tambralli1, Megan Radyk1, Emily Becker1, Srilakshmi Yalavarthi1, Claire Hoy1, Cyrus Sarosh2,
Jacqueline Madison1, Yu Zuo1, Costas Lyssiotis1 and Jason Knight1, 1University of Michigan, Ann Arbor, MI, 2University of
Michigan, Temperance, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Neutrophil hyperactivity and neutrophil extracellular trap (NET) release (NETosis) appear to play
important roles in antiphospholipid syndrome (APS) pathogenesis. To kill microbes and propel NETosis, neutrophils gener-
ate reactive oxygen species (ROS) via the NADPH oxidase complex (NOX). The NADPH that fuels NOX is mostly derived
from the pentose phosphate pathway (PPP). Our transcriptomic analysis of APS patient neutrophils found increased
expression of PPP genes, including the instrumental gene G6PD (1.56-fold, P=5.62E−4), which codes for glucose
6-phosphate dehydrogenase. At the same time, other groups have demonstrated that patients with severe G6PD deficiency
have reduced NETosis. Here, we began to characterize how the PPP impacts neutrophils in APS.

Methods: G6PD enzyme activity was measured in patient neutrophils. Neutrophils isolated from healthy controls were stim-
ulated with (i) IgG purified from controls (control IgG) or APS patients (APS IgG); (ii) phorbol myristate acetate (PMA, NOX-
dependent NETosis); or (iii) the calcium ionophore A23187 (NOX-independent NETosis). Two PPP inhibitors were used:
6-aminonicotinamide (6-AN) and G6PDi-1, a specific inhibitor of G6PD. NETosis was quantified with SYTOX Green, and
ROS production was quantified with Amplex Red. For mouse experiments, mixed-strain mice with wild-type G6PD expres-
sion were treated for 3 days with 25 mg/kg G6PDi-1 or vehicle control (n=3 mice for each treatment). After the intraperitoneal
administration of APS IgG and thioglycolate, peritoneal neutrophils were isolated, and metabolic flux was assessed using a
Seahorse analyzer. Finally, APS-associated thrombosis was modeled via electrolytic activation of the inferior vena cava
endothelium.

Results: APS patient neutrophils (n=17, mean 21.4 mU/mL) had approximately double the G6PD enzymatic activity of
healthy control neutrophils (n=11, 11.2 mU/mL, p< 0.05). In healthy control neutrophils (n=5), both 6-AN and G6PDi-1
reduced NETosis mediated by APS IgG (32% and 52%, respectively, p< 0.05) and PMA (60% and 52%, p< 0.05), but not
that triggered by the calcium ionophore. Similar trends were observed for ROS production. In the studies of peritoneal
mouse neutrophils, G6PDi-1 reduced APS IgG-mediated NETosis by approximately 20% (p< 0.05) and neutrophil glycolytic
flux by 30% (p< 0.05). By contrast, G6PDi-1 markedly increased mitochondrial flux (340%, p< 0.05). Finally, G6PDi-1
reduced APS IgG-mediated thrombus weights by 32% (p< 0.01), which was also accompanied by a 23% reduction in cir-
culating NET remnants (myeloperoxidase-DNA complexes, p< 0.05).

Conclusion: APS patient neutrophils have increased G6PD enzyme activity, and PPP inhibitors attenuate APS IgG-
mediated human NETosis. When APS IgG was administered to mice, a G6PD inhibitor boosted neutrophil mitochondrial
metabolism, while tempering neutrophil glycolytic flux, NETosis, and thrombosis. These results position the PPP as a meta-
bolic mediator of APS-associated neutrophil hyperactivity that could be targeted clinically. Studies are now underway to fur-
ther dissect the role of the PPP with G6PD-deficient mice that mimic typical human G6PD deficiency.
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Disclosure: K. Sabb: None; A. Tambralli: None; M. Radyk: None; E. Becker: None; S. Yalavarthi: None; C. Hoy:
None; C. Sarosh: None; J. Madison: None; Y. Zuo: None; C. Lyssiotis: Astellas Pharmaceuticals, 2, Odyssey Thera-
peutics, 2, T-Knife Therapeutics, 2; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.

Abstract Number: 0100

Association Between the Active Form of Plasminogen Activator Inhibitor
1 (PAI-1) and Endothelial Cell Activation in Antiphospholipid Syndrome

Yuzhou Gan1, Wenying Liang2, Mark Warnock3, Srilakshmi Yalavarthi2, Cyrus Sarosh4, Ajay Tambralli2, Jacqueline
Madison2, Yu Zuo2, Daniel Lawrence3 and Jason Knight2, 1Division of Rheumatology, University of Michigan, Ann Arbor,
MI, 2University of Michigan, Ann Arbor, MI, 3Division of Cardiovascular Medicine, University of Michigan, Ann Arbor, MI,
4University of Michigan, Temperance, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Plasminogen activator inhibitor 1 (PAI-1), a SERPIN-type inhibitor, is best known for regulating fibri-
nolysis, where it inhibits the activity of tissue and urokinase plasminogen activators. High circulating PAI-1 is a risk factor for
thrombosis in the general population. Furthermore, recent studies have suggested that PAI-1 plays a pathogenic role in var-
ious rheumatic diseases, for example, scleroderma-associated fibrosis. Whether PAI-1 is a key player in antiphospholipid
syndrome (APS) pathogenesis remains an unsettled question.

Methods: To determine whether PAI-1 is expressed by vessel-resident cells in APS, single-cell RNA sequencing (scRNA-
seq) was performed on the dermal tissue of 3 APS patients with livedo racemosa and 4 healthy age-matched controls.
Plasma, along with clinical and laboratory parameters, were collected from 167 APS patients and 37 antiphospholipid anti-
body (aPL)-positive carriers. Total PAI-1 and active PAI-1 were evaluated in plasma by a Luminex-based assay with active
PAI-1 determined through a unique urokinase plasminogen activator-based assay. Plasma biomarkers, including
P-selectin, E-selectin, ICAM-1, and VCAM-1 were tested by traditional ELISA. Healthy microvascular endothelial cells
(MVECs) were cultured with APS patient-derived IgG, and PAI-1 expression was measured by quantitative PCR and ELISA.

Results: Analysis of the scRNAseq data revealed that skin cells from APS patients and healthy controls could be clustered
into 13 unique cell population groups (Fig. 1a), including endothelial cells. As compared with control endothelial cells, the

Figure 1. Single-cell RNA sequencing of skin biopsies obtained from 3 patients with APS and livedo racemosa and 4 healthy controls. (a) Thirteen
cell clusters were identified by UMAP. (b) The expression of PAI-1 was elevated in endothelial cells of APS patients.
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gene for PAI-1 (SERPINE1) was upregulated by 2.4-fold (adjusted P< 0.001) in APS endothelial cells (Fig. 1b). Active PAI-1,
but not total PAI-1, was significantly elevated in the plasma of patients with thrombotic APS (tAPS), but not patients with
obstetric APS, aPL carriers, non-APS thrombotic controls, or healthy controls (Fig. 2a-b). In patients with tAPS, active
PAI-1 was positively associated with neutrophil count (rs=0.193, P=0.039), CRP (rs=0.275, P=0.006), ESR (rs=0.210,
P=0.040), and complement C3 (rs=0.381, P < 0.001). Furthermore, patients with tAPS who had a greater aPL burden
(aGAPSS ≥7) had more active PAI-1 in their plasma than those with lower aGAPSS [0.87 (0, 7.34) ng/mL vs. 0 (0, 2.33)
ng/mL, P=0.022]. Compared with healthy controls, plasma P-selectin, E-selectin, ICAM-1, and VCAM-1 were all elevated
in patients with tAPS. Of these biomarkers, only E-selectin was significantly associated with active PAI-1 (rs=0.336, P<
0.001). Culture of MVECs with APS patient-derived IgG led to upregulation of PAI-1 mRNA (fold-change 1.93 ± 0.09,
P=0.006) and more secretion of PAI-1 into culture supernatants (1.62 ± 0.14 ng/mL vs. 1.08 ± 0.13 ng/mL, P=0.015).

Conclusion: In vivo and in vitro evidence suggests that endothelial cells are likely an important source of PAI-1 in APS. In plasma,
PAI-1’s active form was preferentially elevated in patients with tAPS, compared with the other characterized groups. Experiments
are now underway to determine the extent to which PAI-1 may be a viable therapeutic target in animal models of the disease.

Disclosure: Y. Gan: None;W. Liang: None;M. Warnock: None; S. Yalavarthi: None; C. Sarosh: None; A. Tambralli:
None; J. Madison: None; Y. Zuo: None;D. Lawrence: MDI Therapeutics, 8; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.

Abstract Number: 0101

Metabolomic Profiling Reveals a Role for Citric Acid Cycle Dysfunction in
Antiphospholipid Syndrome Neutrophils

Ajay Tambralli1, Megan Radyk1, Kaitlyn Sabb1, Li Zhang1, Harrison Wong1, Emily Becker1, Srilakshmi Yalavarthi1, Claire
Hoy1, Cyrus Sarosh2, Jacqueline Madison1, Yu Zuo1, Jason Knight1 and Costas Lyssiotis1, 1University of Michigan, Ann
Arbor, MI, 2University of Michigan, Temperance, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 2. Active PAI-1 was elevated in the plasma of thrombotic APS patients. (a) Total PAI-1 was determined by a Luminex assay. (b) Active PAI-1
was determined by a Luminex assay dependent upon urokinase plasminogen activator. HC=healthy control; thrombosis=non-APS thrombosis;
aPL-positive=antiphospholipid antibody carrier; oAPS=obstetric APS; tAPS=thrombotic APS.
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Background/Purpose: As early effectors of the immune response, neutrophils must access energy rapidly. Neutrophils rely
on glycolysis for antimicrobial functions such as phagocytosis and reactive oxygen species (ROS) production. The glycolytic
metabolite, glucose-6-phosphate, is a substrate for the pentose phosphate pathway (PPP), which is also critical for ROS
production by neutrophils. We have previously found that antiphospholipid syndrome (APS)-associated neutrophil extracel-
lular trap (NET) formation depends on glycolysis and the PPP, with these pathways especially active in APS patients with
microvascular manifestations (i.e., history of diffuse alveolar hemorrhage, thrombotic microangiopathy, or catastrophic
APS). Here, we conducted liquid chromatography-tandem mass spectrometry (LC-MS/MS)-based metabolomics to further
delineate the metabolomic landscape of microvascular APS neutrophils.

Methods: Circulating markers of NETs and neutrophil activation were measured in the plasma of microvascular APS
patients and matched controls by ELISA. Neutrophil glycolytic flux was determined using a Seahorse extracellular flux ana-
lyzer. Polar metabolites were collected from isolated neutrophils with 80% methanol. An Agilent 1290 UHPLC and a 6490
Triple Quadrupole (QqQ) mass spectrometer were used for label-free metabolomics analysis to assay >200 metabolites in
central carbon metabolism. A noise cut-off value of 3,000 (peak area) was chosen by manual inspection of the distributions
of the coefficients of variation. Each sample was median normalized based on the total intensity of all metabolites. A two-
tailed t-test with p< 0.1 was used to identify significant metabolites.

Results: As compared with control plasma (n=16), microvascular APS plasma (n=10) had more myeloperoxidase-DNA
complexes (a marker of NETs; mean 0.23 vs 0.40 mg/mL, p< 0.01) and calprotectin (a marker of neutrophil activation and
NETs, mean 204 vs 695 ng/mL, p< 0.01). As compared with control neutrophils, microvascular APS neutrophils had a
1.6-fold greater glycolytic capacity (p< 0.05). When we assessed neutrophil glycolytic and mitochondrial metabolites, we
found that glucose-6-phosphate (p< 0.05) and alpha-ketoglutaric acid (αKG, p< 0.1) were higher in microvascular APS neu-
trophils than controls. In contrast, succinic acid (p< 0.05) and malic acid (p< 0.01) were lower in microvascular APS neutro-
phils than controls.

Conclusion: As expected, APS patients with microvascular manifestations have more circulating NETs and neutrophil gly-
colytic flux than controls. Their neutrophil metabolome is characterized by increases in the key glycolytic metabolite
glucose-6-phosphate and the upper citric acid cycle metabolite αKG. In contrast, succinic acid and malic acid, two metab-
olites in the lower citric acid cycle, are reduced in microvascular APS. This suggests that the citric acid cycle, with an inflec-
tion point at αKG, is dysfunctional in microvascular APS neutrophils, potentially shifting the cells toward increased reliance on
pro-inflammatory glycolysis. Experiments are underway to determine the effects of citric acid cycle metabolites on APS-
associated glycolytic flux and NETosis.

Disclosure: A. Tambralli: None;M. Radyk: None; K. Sabb: None; L. Zhang: None;H. Wong: None; E. Becker: None;
S. Yalavarthi: None; C. Hoy: None; C. Sarosh: None; J. Madison: None; Y. Zuo: None; J. Knight: ArgenX, 1, Visterra/
Otsuka, 1, 2; C. Lyssiotis: Astellas Pharmaceuticals, 2, Odyssey Therapeutics, 2, T-Knife Therapeutics, 2.

Abstract Number: 0102

Single-cell Profiling of Dermal Endothelial Cells Identifies Unique
Molecular Pathways Associated with Small-Vessel Events and
Nephropathy in Antiphospholipid Syndrome

Wenying Liang1, Qinmengge Li1, Jacqueline Madison1, Rachael Wasikowski2, Srilakshmi Yalavarthi1, Cyrus Sarosh3, Yu
Zuo1, Pei-Suen Tsou1, Lam Tsoi1 and Jason Knight1, 1University of Michigan, Ann Arbor, MI, 2Michigan, Dept. of
Dermatology, Ann Arbor, MI, 3University of Michigan, Temperance, MI
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Beyond thrombotic events, antiphospholipid syndrome (APS) is also associated with an organ-
threatening small-vessel vasculopathy that lacks specific treatments. A soon-to-be-published skin biopsy study focusing
on 3 individuals with marked livedo racemosa identified the endothelial cell Hippo-YAP1-CCN2 axis as a key player in APS
vasculopathy. This signature was also confirmed in APS kidney biopsies, suggesting that easily accessible dermal tissue
at least partially echoes the small-vessel vasculopathy of other organs. Here, we expanded the skin biopsy concept to a
larger APS cohort (n=30) with varying clinical manifestations, aiming to discover cell populations and molecular pathways
that may herald specific APS endotypes.

Methods: Single-cell RNA sequencing was performed on upper-thigh skin biopsies (epidermis removed) from 30 primary
APS patients and 14 healthy controls (Fig 1). Cell type-specific differentially expressed genes (DEGs) were identified by
likelihood-ratio tests and pathway enrichment analyses were carried out in g:Profiler. Genes associated with APS clinical
manifestations were tested by linear regression and logistic regression (continuous or binary traits, respectively).

Results: Thirteen unique cell types were detected in the dermis, with an increased proportion of endothelial cells in APS
patients compared to healthy controls (18% vs. 16%, p< 0.001). Within the endothelial cell population, 6 subpopulations
were identified. One subpopulation of capillary endothelial cells (Cap1) was significantly expanded in APS patients (Fig 2).
Cap1 demonstrated higher expression of genes like CCL2, CCN2, FN1, and TAGLN, with pathway analysis emphasizing
enhanced leukocyte adhesion and cell proliferation. We next asked whether the expression of specific genes in Cap1 was
associated with unique clinical phenotypes. As compared with other APS patients, patients with a history of small-vessel

Fig 1. Study design and clinical information. A. Schematic illustration of the study design. Skin samples (epidermis removed) were collected by
upper-leg punch biopsies of 30 primary APS patients and 14 healthy controls. Single-cell RNA sequencing was performed using 10x Genomics,
followed by analysis of differentially expressed genes, enriched pathways, and clinical associations. B. Clinical information of 44 skin biopsy
donors.
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events demonstrated upregulation of CD74, B2M, and several MHC class II genes, which together suggest increased
immunological communication between leukocytes and endothelial cells. Evidence of increased interferon signaling was
also appreciated in the small-vessel patients (Fig 3). When we characterized serum creatinine and urine protein as continu-
ous variables, we found kidney dysfunction to be associated with molecular pathways including hypoxia (SOD2, EDN1) and
angiogenesis (TMEM100, ANGPTL4).

Fig 2. A capillary endothelial cell subpopulation was upregulated in APS patients. A. Visualization of 13 distinct cell clusters by uniform manifold
approximation and projection (UMAP) plot. Sequenced data was analyzed with standard pipelines, including ambient RNA removal (by SoupX),
doublet removal (by scDblFinder), and quality control (by 1.5 interquartile range rule of total number of genes and mitochondrial genes). Harmony
was used for batch-effect correction. Cell annotation was performed based on the established marker genes. B-C. The cell composition of all cells
or endothelial cell subpopulations. D. Violin plot of cell proportions. Compared to the healthy controls, APS patients had a higher endothelial cell
proportion (18% vs. 16%, p<0.001), higher Cap1 proportion (19% vs. 14%, p<0.001) and lower Cap2 proportion (8% vs. 7%, p=0.045). Cell-type
proportion differences between APS and control samples were tested by z-test. E. Density plot showing the UMAP projection of total endothelial
cells in healthy controls and APS patients. Circled areas correspond to Cap1 endothelial subpopulation, where APS patients manifest a larger pro-
portion compared to controls.

Fig 3. Genes/pathways associated with small-vessel events in capillary endothelial cell cluster 1. A. Heatmap indicating the statistically significant
genes correlated with small-vessel events. The first 6 columns with red color on top indicate 6 patients with at least one small-vessel event. The last
24 columns with blue-green color on top represent the other 24 patients. The first 7 rows were genes negatively correlated with small-vessel
events, and the last 11 rows were positively correlated genes. Genes associated with binary clinical traits were tested by logistic regression.
Pr(>jtj) <0.05. B. Selected Gene Ontology (GO) and Reactome pathways positively correlated with small-vessel events.
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Conclusion: Through expanded characterization of dermal endothelial cells spanning 30 APS patients, 14 healthy controls,
and a total of 30,775 endothelial cells, we identified a capillary subpopulation associated with leukocyte adhesion and cell
proliferation that was significantly expanded in patients relative to controls. Within this subpopulation, cell-cell communica-
tion and interferon signaling correlated with a history of small-vessel events. Meanwhile, hypoxia and angiogenesis tracked
with clinical signs of nephropathy. Taken together, these data bring us closer to the molecular understanding of APS endo-
types that will be necessary to eventually bring precision therapies to our APS clinics.

Disclosure: W. Liang: None; Q. Li: None; J. Madison: None; R. Wasikowski: None; S. Yalavarthi: None; C. Sarosh:
None; Y. Zuo: None; P. Tsou: None; L. Tsoi: Janssen, 5; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.

Abstract Number: 0103

CD10highLow-Density Granulocytes Is a Potential Marker of Disease
Activity in Antiphospholipid Syndrome

chun Li, Peking University People’s Hospital, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To investigate the relationship between CD10highLow-Density Granulocytes (LDG) and disease
activity in antiphospholipid syndrome(APS).

Methods: This study included 99 patients with APS who were treated in Peking

University People’s Hospital from November 2022 to April 2024. All patients met the 2006 Sydney classification criteria for
APS. At the same time, 27 healthy controls were included. Peripheral blood samples from patients and healthy controls were
collected, and LDG(CD14−CD15+CD10high),T helper (Th), T cytotoxic (Tc), Tregulatory (Treg), Th1(TNF-α), Th1(INF-ɣ), Th1
(IL-2), Th2(IL-4), Th17(IL-17)

B cells, and NK cells were detected by flow cytometry. The clinical data of CD10highLDG≥3.685% andCD10highLDG<
3.685% were compared. Logistic regression analysis was performed to analyze the risk factors of aGAPSS score ≥10.

Results: Patients with CD10highLDG≥3.685% had higher aGAPSS (p < 0.001), higher LAC (p =0.039), higher β2GPI (p =0.035),
higher prevalence of thrombocytopenia (p =0.017), and triple-positive antiphospholipid antibody (p =0.002). Patients with
aGAPSS≥10 had lower platelets (p =0.003), more patients with microvascular (p =0.037), more patients with Coombs-positive
(p =0.037), higher CD10highLDG (p =0.024), higher Th cells (p =0.040), higher Th1(INF-ɣ) cells (p =0.029), lower Th2(IL-4) cells
(p =0.024)(Figure 1). After treatment, CD10highLDG and aGAPSS decreased significantly in APS patients(Figure 2). Patients with
deep venous thromboembolism (p =0.034), thrombocytopenia (p =0.011), SLE-APS (p = 0.041), and patients with double-
positive and triple-positive antiphospholipid antibody (p =0.002) had a higher proportion of CD10highLDG.Logistic regression anal-
ysis showed that CD10highLDG≥3.685% (OR=9.895, 95%CI=4.000,98.948) were independent risk factors for aGAPSS≥10. ROC
curves were drawn for CD10highLDG for disease activity,the areas under the curve was 0.645.

Conclusion: CD10highLDG≥3.685% in peripheral blood mononuclear cells of APS patients is an independent risk factor for
aGAPSS score ≥10.It may be an effective indicator to evaluate the activity of APS.

194

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: c. Li: None.

Fig 1 Comparison of clinical data of aGAPSS≥10 and aGAPSS<10 groups in APS patients Treg1:CD4+CD25highCD127low;Treg2:CD3+CD4+-
CD25highCD127lowCD161+; Treg3:CD3+CD4+CD25highCD127lowCD162+;Treg4:CD4+CD45RA-CXXR5+PD1+CCR7low; Treg5:CD4+-
CD45RA+; Treg6:CD4+CD25highFoxp3+; Treg7:CD4+CD25-Foxp3+

Fig. 2 Changes of aGAPSS and CD10highLDG in APS patients before and after treatment
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Abstract Number: 0104

Proteomic Analysis Identifies Neutrophil Defensin 1 as a Biological
Marker for Antiphospholipid Syndrome

Yuebing Wang1 and chun Li2, 1Department of Rheumatology and Immunology, Peking University People’s Hospital &
Beijing Key Laboratory for Rheumatism Mechanism and Immune Diagnosis, Beijing, China, Beijing, China, 2Peking
University People’s Hospital, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a distinct type of thrombophilia caused by autoantibodies,
characterized by repeated thrombosis and complications during pregnancy. This study aimed to identify potential proteomic
biomarkers for APS and explore their roles in the process of APS.

Methods: Data-independent acquisition (DIA) proteomic analysis was performed on sera from 20 patients with APS and
10 healthy people. For further validation, sera from 151 APS patients, 51 disease controls (16 rheumatoid arthritis,

Table 1. The top 15 upregulated serum proteins in patients with APS compared to HCs
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16 systemic sclerosis, and 18 systemic lupus erythematosus) and 50 healthy controls were collected and their levels of neu-
trophil defensin 1 (DEFA1) measured using ELISA. ROC was used to evaluate the diagnostic performance of DEFA1. To
determine whether antiphospholipid antibodies (aPLs) contribute to the ability of APS sera to promote DEFA1 release, we
scored DEFA1 in the supernatant using ELISA after incubating neutrophils from 5 healthy people with purified monoclonal
aPL (25 ug/ml) or IgG (25 ug/ml) isolated from patients with APS, with PBS as blank control.

Results: Taking fold change (FC) ≥ 1.5 or ≤ 0.66 and p value ≤ 0.05 as standards, protein differential analysis found a total of
122 differentially expressed proteins (DEPs), of which 21 proteins were up-regulated and 101 down-regulated. DEFA1 was

Figure 1. Results of the proteomic analysis of sera from patients with APS vs healthy controls (HC) a. Heatmap of differentially expressed proteins
(DEPs) of APS vs HC. b. Volcano map of DEPs of APS vs HC. DEFA1 is indicated with the arrow. c. Bar plot of GO enrichment analysis of DEPs of
APS vs HC. d. KEGG pathway enrichment analysis of DEPs of APS vs HC e. IPR enrichment analysis of DEPs of APS vs HC. f. Subcellular local-
ization of DEPs of APS vs HC. g. Protein-protein interaction (PRP) among DEPs of APS vs HC.
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significantly upregulated with an FC of 2.03. ELISA confirmed that serum DEFA1 concentration of patients with APS was sig-
nificantly higher than that of disease controls (32764±14733 pg/mL vs 3611±1377 pg/mL, p< 0.0001) and healthy controls
(32764±14733 pg/mL vs 628.5[53.14, 859.4] pg/mL, p< 0.0001). Spearman correlation indicated that serum DEFA1 concen-
tration of patients with APS was positively correlated with neutrophil counts (p=0.010). The area under curve (AUC) of DEFA1
was 0.9964 (95%CI: 0.990 to 1.000, p< 0.0001), and the maximum sensitivity and specificity were 98.01% and 100.00%,
respectively. Moreover, aPL significantly stimulated neutrophil to release DEFA1 as compared to APS-IgG (45891±8424
pg/mL vs 34723±4412 pg/mL, p=0.045) and blank controls (45891±8424 pg/mL vs 33986±4467 pg/mL, p=0.015) in vitro.

Conclusion: Overall, our study clearly demonstrates that serum DEFA1 is a potential biomarker for APS. DEFA1 release
should be further assessed in experimental models to provide targeted approaches to the therapy of APS patients.

Disclosure: Y. Wang: None; c. Li: None.

Abstract Number: 0105

Novel Autoantibodies Identified in the Antiphospholipid Syndrome

Shikai Hu1, Yangzhong Zhou1, Menghua Cai1, Mengtao Li2 and JIULIANG ZHAO1, 1Peking Union Medical College
Hospital, Beijing, China, 2Department of Rheumatology and Clinical Immunology, Peking Union Medical College
Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing, China 2National Clinical
Research Center for Dermatologic and Immunologic Diseases (NCRC-DID), Ministry of Science & Technology, Beijing,
China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The antiphospholipid syndrome (APS) is a systemic autoimmune disease characterized by arterial,
venous, or microvascular thrombosis, recurrent pregnancy morbidity, or non-thrombotic manifestations in the setting of per-
sistent antiphospholipid antibodies (aPL), namely anti-β2 glycoprotein-I antibody (aβ2GPI), anticardiolipin antibody (aCL),

Figure 3. The abnormal expression of DEFA1 in patients with APS a. DEFA1 was significantly higher in APS serum compared to healthy controls
and disease controls. b. Serum DEFA1 was positively correlated with neutrophil counts in patients with APS. c. The ROC of DEFA1 of APS vs
HC d. APL stimulates DEFA1 release of neutrophils of healthy people in vitro.
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and lupus anticoagulant (LAC). Around one-third of the APS patients had an isolated LAC positivity lacking aβ2GPI and aCL.
This study aimed to identify novel autoantibodies in APS using protein microarray technology.

Methods: Sera from APS patients, disease controls (DCs), and healthy controls (HCs) were applied to the HuProt™ Human
Proteome Microarray v4.0 for the discovery of novel autoantibodies. Candidate autoantibodies were then validated using
ELISA in an additional 372 sera samples, comprising 189 primary APS patients, 87 secondary APS patients, 48 SLE
patients, and 48 HCs.

Results:During the discovery phase, HuProt microarrays were incubated with serum samples (5:1mixture) from APS patients,
DCs, and HCs to identify APS-associated autoantigens. Approximately twenty autoantigens were identified for subsequent
validation. These potential autoantigens include proteins involved in or associated with ubiquitination and deubiquitination
(UBE3A, ATXN3), proteasome (PSME3), microtubule (MAP9), vesicular transport (ASAP2), ribosome (NPM1, RPLP2), amino
acid modification (PRMT7), DNA and RNA (RBM38, IRX2, AGO1), inflammation (WDR54, IRAK4, ACVR2B, N4BP1, MX1),
metabolism (ACSBG1, SULT2B1, HK1, GLOD4), coagulation factor (SERPINB2), and others. In the validation phase, six pro-
teins (SULT2B1, NPM1, AGO1, SERPINB2, ACVR2B, IRAK4) were selected and validated using ELISA. Anti-SULT2B1 and
anti-AGO1 autoantibodies were significantly higher in primary APS patients. Anti-SULT2B1, anti-AGO1, and anti-NPM1 were
also significantly higher in secondary APS patients. Anti-NPM1 positive patients exhibited a significantly higher incidence of
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SLE (50.9% vs 33.7%, p=0.013), cardiac valve involvement (16.3% vs 6.1%, p=0.031), and triple positivity (53.1% vs 33.5%,
p=0.010) compared to anti-NPM1 negative patients. Validation of other autoantibodies is ongoing.

Conclusion:We identified novel autoantibodies targeting proteins involved in a broad range of biological processes in APS.
Anti-SULT2B1, anti-AGO1, and anti-NPM1 autoantibodies were identified in APS patients, demonstrating diagnostic and
clinical value. Further validation of additional autoantibodies in larger APS cohorts is ongoing.

Disclosure: S. Hu: None; Y. Zhou: None; M. Cai: None; M. Li: None; J. ZHAO: None.

Abstract Number: 0106

IgM and IgG Phosphatidylserine Antibody Detection May Improve
Classification Accuracy of SLE and APS

Christina Donath1, Sara Kahlown1, Ryan Soares2, Kamal Gautam2, Mariam Saleh3, Banki Katalin4 and Andras Perl5,
1SUNY Upstate University Hospital, Department of Medicine, Rheumatology Fellowship Program, Syracuse, NY, 2SUNY
Upstate University Hospital, Department of Medicine, Internal Medicine Residency Program, Syracuse, NY, 3SUNY
Upstate University Hospital, Syracuse, NY, 4SUNY Upstate University Hospital, Department of Pathology, Syracuse, NY,
5SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune coagulopathy that causes microvascular and
macrovascular thrombosis in both venous and arterial systems. This can occur as a primary autoimmune disease or secondary
with other autoimmune disease, most commonly SLE. The current 2023 ACR/EULAR APS classification requires a thrombotic
event with the serological presence of a lupus anticoagulant, anti-cardiolipin antibodies (ACLA) or anti-B2 glycoprotein I antibodies
(β2GPI) detected on two separate occasions at least 12 weeks apart. Recently, “non-criteria” antibodies have gained attention as
potential risk for APS. Here, we investigated the utility of anti-phosphatidylserine (PS) antibodies in patients with established diag-
nosis of APS with or without SLE with a goal to improve classification and diagnostic accuracy and promote timely intervention.

Methods: This was a retrospective analysis of electronic medical records of patients tested in the laboratory of SUNY
Upstate University Hospital between 2012 and 2024. We analyzed a total of 1286 patients tested for the presence of IgA, IgG,
and IgM PS antibodies. We also evaluated the utility of IgA, IgM, and IgG β2GPI and ACLA and lupus anticoagulant assays: hex-
agonal phase phospholipid (HPPNA), diluted Russell viper venom time (DRVVT), and platelet neutralization procedures (PNP).
This12-component panel has been established for screening for aPL reactivity at our institution. For statistical analyses, we
employed chi-square, Fisher’s exact test and Bonferroni correction for multiple comparison using the GraphPad V10.

Results: There was a total of 322 SLE patients (Table 1), 90 APS patients (Table 2), and 54 patients with concurrent SLE and
APS who undergone simultaneous testing for IgA, IgG, and IgM PS, ACLA, and β2GPI antibodies and HPPNA, DRVVT, and
PNP assays (Table 3). Our results indicate that IgM PS antibody is most useful for discriminating patients with SLE (Table 1,
p=0.0024), APS (Table 2, p< 0.0001), and SLE/APS from those not having either of these diagnosis (Table 3, p< 0.0001).
IgG PS antibody is useful for discriminating patients with APS (Table 2, p< 0.0001) and SLE/APS from those not having
either of these diagnosis (Table 3, p< 0.0001). Amongst 322 patients with SLE, 31 patients only had a positive IgM PS anti-
body, 8 different patients only had a positive IgG PS antibody, while none had IgA PS antibody.
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Table 2. Evaluation of IgA, IgM, and IgG PS, ACLA, and β2GPI antibodies and HPPNA, DRVVT, and PNP lupus anticoagulant assays for discrim-
ination patients with and without established APS. Data were analyzed with chi-square and Fisher’s exact test for numbers 5 or less. Raw and
Bonferroni corrected p values are shown for each test capable of potentially diagnosing patients with SLE. PPV, positive predictive value, NPV,
negative predictive value.

Table1. Evaluation of IgA, IgM, and IgG PS, ACLA, and β2GPI antibodies and HPPNA, DRVVT, and PNP lupus anticoagulant assays for discrim-
ination patients with and without established SLE. Data were analyzed with chi-square and Fisher’s exact test for numbers 5 or less. Raw and Bon-
ferroni corrected p values are shown for each test capable of potentially diagnosing patients with SLE. PPV, positive predictive value, NPV,
negative predictive value.
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Conclusion: These results demonstrate a significant utility of IgM and IgG PS antibody testing for the workup of patients
with SLE and APS. Detection of IgM and IgG PS antibody may allow for more precise classification, sensitive diagnosis,
and timely treatment of patients with relevant clinical manifestations. Further research aimed at the inclusion of these anti-
bodies in laboratory classification criteria of SLE and APS is strongly warranted.

Disclosure: C. Donath: None; S. Kahlown: None; R. Soares: None; K. Gautam: None; M. Saleh: None; B. Katalin:
None; A. Perl: None.

Abstract Number: 0107

Screening for Non-criteria Antiphospholipid Autoantibodies in Patients
Younger Than 50 Years Old Admitted for Venous Thromboembolism: A
Cross-sectional Study

Yachar DAWUDI1, Charlotte Gourmelon2, Arthur Mageau3, Bénédicte DUMONT4, Hélène HELFER4, Diane ROUZAUD1,
Thomas Papo3, Isabelle MAHE5, Pascale Roland-Nicaise6 and Karim Sacré3, 1Assistance Publique Hôpitaux de Paris,
Paris, France, 2Université Paris Saclay, Paris, France, 3Université Paris Cité, Paris, France, 4Assistance Publique Hôpitaux
de Paris, Colombes, France, 5Université Paris Cité, Colombes, France, 6Laboratoire d’immunologie, Hôpital Bichat, AP-
HP, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 3. Evaluation of IgA, IgM, and IgG PS, ACLA, and β2GPI antibodies and HPPNA, DRVVT, and PNP lupus anticoagulant assays for discrim-
ination patients with and without concurrent SLE and APS. Data were analyzed with chi-square and Fisher’s exact test for numbers 5 or less. Raw
and Bonferroni corrected p values are shown for each test capable of potentially diagnosing patients with SLE. PPV, positive predictive value, NPV,
negative predictive value.
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Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune disease characterized by the occurrence of
thromboses and/or pregnancy morbidity in the presence of persistent antiphospholipid autoantibodies (aPL) namely, lupus
anticoagulant (LA), IgG/IgM anticardiolipin (aCL) and/or IgG/IgM anti-β2glycoprotein-1 (aβ2GPI) antibodies. We aimed to
determine the frequency of non-criteria aPL autoantibodies in patients younger than 50 years old admitted for venous throm-
boembolism (VTE).

Methods: Patients younger than 50 years old admitted for VTE in the departments of Internal Medicine from
2 tertiary care centers in France were screened. Patients with active cancer, congenital or acquired thrombophilia, and cath-
eter- or extrinsic venous compression-induced VTE were excluded. Testing for non-criteria aPL autoantibodies included
anti-phosphatidylethanolamine (aPE) IgG/IgM and anti-phosphatidylserine/prothrombin (aPS/PT) IgG/IgM. Patients were
screened in the setting of care for antithrombin, protein C and protein S deficiencies, prothrombin gene and factor V Leiden
mutations and conventional antiphospholipid antibodies (i.e. LA, aCL aβ2GPI autoantibodies). Testing for non-criteria aPL
autoantibodies was also performed in a control group of patients < 50 without history of thrombosis. All clinical characteris-
tics were extracted from electronic medical records.

Results: Over the considered period, 173 patients younger than 50 admitted for VTE were screened. Among them,
70 (n=70/173, 40.4%) were excluded because of congenital thrombophilia (protein S deficiency, n=7; protein C deficiency,
n=3; antithrombin deficiency, n=2), acquired thrombophilia (APS, n=25; Behçet’s syndrome, n=5; nephrotic syndrome,
n=5), active malignancy (n=15), or catheter/extrinsic venous compression-induced VTE (n=8). Overall, 103 patients (63%
of women; median age 42 (33;47) years) were studied. VTE was a pulmonary embolism in 57 cases (n=57/103, 55%) and
accounted for a first thrombotic episode in 81 patients (n=81/103, 79%). Moderate titers of non-criteria aPL autoantibodies
were detected in 30% (n=30/103) of patients with VTE and in 6% (n=5/89; p< 0.001) of controls (n=89, 12% of women;
median age 36 (27;43) years) (Table 1). aPL autoantibodies were aPS/PT IgG/IgM in 19 cases (n=19/30; 63%) and aPE
IgG/IgM in 16 cases (n=16/30; 53%). Of note, non-criteria aPL autoantibodies in patients VTE were more frequently
detected in mild thrombophilia carriers (n=7/26, 27% vs 3/54, 6%, p=0.011). Over a 3(1;5) years follow-up, 7 (n=7/103;
7%) patients experienced a new VTE that occurred 4.3 (3;8.1) years after the first VTE. New VTE happened while oral coag-
ulant have been stopped in all cases for 2.3 (1;6.1) years. Non-criteria aPL autoantibodies were not associated with recur-
rent VTE (Table 2).

Conclusion: The frequency of non-criteria aPL autoantibodies, mostly aPS/PT, is high in patients younger than 50 years old
admitted for VTE but does not seem associated with the risk of recurrent thrombosis.

aPE, anti-phosphatidylethanolamine; aPS/PT, anti-phosphatidylserine/prothrombin, OR, odds ratio; CI, confidence interval;
VTE, venous thromboembolism 1. Continuous variables are summarized with median (quartile 1;quartile 3) and categorical

203

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



variables with n (%). 2. Pearson’s Chi-squared test; Wilcoxon rank sum test; Fisher’s exact test 3. The cutoff was fixed at
20 U/ml for aPE and 30 U/ml for aPS/PT as recommended by the manufacturer. 4. Adjusted odd ratios for age and sex.

BMI, body mass index; VTE, venous thromboembolism; aPL, antiphospholipid; LA, lupus anticoagulant; aCL, anticardioli-
pin; aβ2GPI, anti-β2glycoprotein; CU, chemoluminescent units *IMIDs, immune-mediated inflammatory diseases including
systemic lupus erythematosus (n=9), Graves disease (n=3), inflammatory bowel disease (n=3), Sjogren’s syndrome (n=3),
sarcoidosis (n=2), immune thrombocytopenic purpura (n=2), pernicious anemia (n=2), dermatomyositis (n=1), **within
3 months, n (%) ***heterozygosity for factor V Leiden or G20210A prothrombin mutation 1. Continuous variables are sum-
marized with median (quartile 1;quartile 3) and categorical variables with n (%). 2. Wilcoxon rank sum test; Pearson’s Chi-
squared test; Fisher’s exact test; Wilcoxon rank sum exact test

Disclosure: Y. DAWUDI: None; C. Gourmelon: None; A. Mageau: None; B. DUMONT: None; H. HELFER: None;
D. ROUZAUD: None; T. Papo: None; I. MAHE: None; P. Roland-Nicaise: None; K. Sacré: None.
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Abstract Number: 0108

Phenotypic Characterization of Patients with IgM Antibodies in
Antiphospholipid Syndrome (APS)

Fernanda Oliveira de Andrade Lopes1, Andreia Coimbra Sousa2, Massimo Radin3, Gustavo Balbi4, Irene Cecchi3,
Savino Sciascia5, Flavio Victor Signorelli6 and Danieli Andrade2, 1Rheumatology Division, Hospital das Clinicas HCFMUSP,
Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 2University of São Paulo,
São Paulo, SP, Brazil, 3University of Turin, Turin, Italy, 4Universidade Federal de Juiz de Fora, Juiz de Fora, Minas Gerais,
Brazil, 5University of Turin, Torino, Turin, Italy, 6Universidade do Estado do Rio de Janeiro, Rio De Janeiro, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is characterized by the presence of antiphospholipid antibodies
(aPL) associated with thrombosis and/or pregnancy morbidity. Although the presence of lupus anticoagulant has been
strongly related to thrombotic events, the clinical relevance of IgM aPL is still under debate. We aimed to evaluate the impact
of IgM aPL in the clinical phenotype of APS patients.

Methods: We retrospectively included primary APS patients from three different centers. Patients were divided into three
distinct aPL profiles: isolated IgM antiphospholipid antibodies (isolated-IgM-APS), isolated lupus anticoagulant antibodies
(isolated-LAC-APS), and LAC + IgM antibodies (LAC+IgM-APS). Inclusion criteria were diagnosis of primary APS with per-
sistent aPLs titers > 40 GLP confirmed at least 2 times. Patients with secondary APS or other thrombophilias were excluded.
Two main comparisons were performed regarding clinical data: (1) isolated-LAC-APS vs. isolated-IgM-APS and (2) isolated-
LAC-APS vs. LAC+IgM APS.

Results: Two hundred two (202) patients were assessed; of these, 17 (8%) had isolated-IgM-APS, 145 (71,7%) had
isolated-LAC-APS and 40 (19,8%) had LAC+IgM APS. There were no differences between groups regarding age at base-
line. In comparison to isolated-LAC-APS, patients with isolated-IgM-APS had lower prevalence of female sex (41%

Univariate Analysis: Isolated LAC-APS vs. Isolated IgM-APS
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vs. 66%; p = 0,049), higher prevalence of venous thrombotic events (41% vs. 66%; p = 0,049) and higher prevalence of
obstetric events (59% vs. 26%; p < 0,01). There was a higher proportion of patients with livedo (47% vs 21%; p = 0,029)
and with white matter lesion (WML) (29% vs 10%; p = 0,036) in the isolated-IgM-APS group. In multivariate analysis, white
matter lesion (WML) was significantly correlated with the isolated-IgM-APS profile (OR 3,7; p = 0,02). In the second compar-
ison (isolated-LAC-APS vs LAC + IGM-APS), patients with positivity for both LAC + IgM aPL had lower prevalence of female
sex (48% vs. 66%; p = 0,038), higher prevalence of cutaneous ulcers (15% vs. 4%; p = 0,037) and higher prevalence of
WML (23% vs 10%; p = 0,037) when compared to isolated-LAC-APS. No independent associations were seen in the mul-
tivariate analysis.

Conclusion: Our data supports the findings that IgM isolated aPL might have a pathogenic role in APS disease. Further
studies in larger cohorts, like APS ACTION, might help us confirm our findings.

Disclosure: F. Lopes: None; A. Coimbra Sousa: None;M. Radin: None;G. Balbi: GlaxoSmithKlein(GSK), 6, Janssen,
6, Pfizer, 6; I. Cecchi: None; S. Sciascia: Chugai Pharmaceutical Co., Ltd., 2; F. Signorelli: None; D. Andrade: None.

Univariate Analysis: Isolated LAC-APS vs. LAC + IgM-APS

Multivariate Analysis - Isolated-IgM-APS profile vs. Isolated-LAC-APS
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Abstract Number: 0109

Natural History and Clinical Implications of Lupus Autoantibodies in
Primary Antiphospholipid Antibody Positive Patients: Results from the
AntiPhospholipid Syndrome Alliance for Clinical Trials and InternatiOnal
Networking (APS ACTION) Clinical Database and Repository (“Registry”)
Rohan Willis1, Anne Tebo2, Leslie Skeith3, Nina Kello4, H Michael Belmont5, Paul Fortin6, Guilherme Ramires de Jesús7,
David Branch8, Michelle Petri9, Jason Knight10, Reyhan Kose Cobanoglu11, Maria Laura Bertolaccini12, Hannah Cohen13,
Robert Roubey14, Doruk Erkan15 and Danieli Andrade16, and on behalf of APS ACTION, 1University of Texas Medical Branch,
Galveston, TX, 2Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, 3University of Calgary,
Calgary, ON, Canada, 4Northwell Health, Brooklyn, NY, 5NYU School of Medicine, New York, NY, 6Centre ARThrite - CHU de
Québec - Université Laval, Quebec, QC, Canada, 7Universidade do Estado do Rio de Janeiro, Rio De Janeiro, Brazil, 8University
of Utah and Intermountain Healthcare, Salt Lake City, UT, 9Johns Hopkins University School of Medicine, Timonium, MD,
10University ofMichigan, Ann Arbor, MI, 11Aydin AdnanMenderes University School ofMedicine, Hospital for Special Surgery,
NY, USA, Aydin, Turkey, 12King’s College London, London, United Kingdom, 13University College London Hospitals NHS
Foundation Trust, London, United Kingdom, 14Division of Rheumatology, Allergy, and Immunology, University of North
Carolina, Chapel Hill, NC, 15Hospital for Special Surgery, New York, NY, 16University of São Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) and systemic lupus erythematosus (SLE) are characterized by
heterogenous clinical presentations, driven by autoantibodies; patients with SLE develop APS more often than the reverse.
The aim of this study was to determine the prevalence and clinical associations of SLE autoantibodies in antiphospholipid
antibody (aPL)-positive patients without other systemic autoimmune rheumatic diseases (SARDs).

Methods: A web-based data capturing system is used to store patient clinical information and registry inclusion criteria are pos-
itive aPL (Revised Sapporo APS Classification Criteria), tested at least twice within one year prior to enrollment. Earliest available
sera from North and South American registry patients with or without APS classification, but with no other SARDs (primary
aPL/APS), were tested for IgG, IgM, IgA anticardiolipin (aCL) and anti-β2glycoprotein I (aβ2GPI) antibodies as well as anti-nuclear
antibody (ANA), anti-dsDNA, anti-SSA, anti-SSB, anti-Sm, and anti-RNP antibodies using Phadia EliA®

fluorescence enzyme
immunoassays (Thermofisher). Autoantibody prevalence and titers were compared in three groups: 1) patients withmicrovascular
(aPL nephropathy, livedoid vasculopathy, and/or diffuse alveolar hemorrhage) and/or hematologic disease (immune thrombocy-
topenia and/or autoimmune hemolytic anemia) with/without thrombotic APS (TAPS) or obstetric APS (OAPS); 2) TAPS and/or
OAPS but no microvascular or hematologic disease; and c) all aPL-positive patients not included in groups 1 and 2. The associ-
ation of lupus antibodies with baseline clinical and laboratory characteristics was evaluated through pairwise univariate analyses.

Results: Of 230 patients included (median age at registry entry 45.0 interquartile range (IQR) 34.2-55.0 years, 73.9%
female) (Group 1: 58 patients, Group 2: 126, and Group 3: 46), SLE antibody prevalence ranged from 0 to 18%: anti-dsDNA
41 (18%), ANA 39 (17%), anti-SSA 27 (12%), anti-SSB 5 (2%), anti-RNP 2 (1%), and anti-Sm 0 (0%) (Table 1). Anti-dsDNA
titers, and the prevalence and titers of IgG aCL and IgG aβ2GPI were significantly higher in patients with microvascular
and/or hematologic disease. Clinical associations of SLE autoantibodies were: a) anti-dsDNA positivity with immune throm-
bocytopenia (odds ratio [OR] 95%CI: 3.0 [1.4-6.3], p=0.004), low C3 levels (OR 4.4 [1.4-13.3], p=0.007), and IVIG use (ever)
(OR 4.2 [1.3-13.9], p=0.014); b) ANA positivity with low C3 (OR 4.7 [1.5-14.4], p=0.005) and hydroxychloroquine (HCQ) use
(ever) (OR 2.1 [1.1-4.2], p=0.036); and c) anti-SSA positivity with low C3 (OR 3.6 [1.1-12.1], p=0.034) and HCQ use (OR 2.3
[1.0-5.1], p=0.044).
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Conclusion: In primary aPL-positive patients with or without APS, the prevalence of SLE autoantibodies ranged from 0% to
18%, with anti-dsDNA, ANA and anti-SSA being most frequent and anti-Sm absent. Anti-dsDNA titers as well as IgG
aCL/aβ2GPI levels and prevalence were significantly higher in patients with microvascular and/or hematologic disease,

Table 1: Demographic and Laboratory Characteristics of Primary aPL/APS Patients with Microvascular, Hematologic, Macrovascular, Obstetric
Disease and patients without these manifestations
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compared to other aPL-positive patients. Low complement values, immune thrombocytopenia, HCQ, and IVIG use in pri-
mary aPL-positive patients were associated with at least one SLE autoantibody.

Disclosure: R. Willis: Louisville APL Diagnostics Inc, 2, 8; A. Tebo: Euroimmun US, 6; L. Skeith: CSL Behring, 5, Leo
Pharma, 6;N. Kello: None;H. Belmont: Alexion, 1, Aurinia, 6; P. Fortin: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6,
Moderna, 2;G. Ramires de Jesús: None;D. Branch: UCB Pharma Inc, 5;M. Petri: Amgen, 2, AnaptysBio, 2, Annexon
Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures,
2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent
Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(-
GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/
EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosci-
ences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab
Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide
Clinical Trials, 1, Zydus, 2; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2; R. Kose Cobanoglu: None; M. Bertolaccini:
None; H. Cohen: argenx, 1, GlaxoSmithKlein(GSK), 6, Roche, 1, Technoclone (paid to Univ Coll London Hosp Charity),
6, UCB (paid to Univ College London Hosp Charity), 2; R. Roubey: None; D. Erkan: ACR, 5, APS ACTION, 4, Argenx,
1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, 6, Kyverna, 1, NIH, 5, Otsuka/Visterra,
1, Up-To-Date, 9; D. Andrade: None.

Table 2: Clinical and Laboratory Associations of SLE type autoantibodies in Primary aPL/APS Patients (Odds Ratios (95% confidence Intervals)
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Abstract Number: 0110

Binding Characteristics of Patient Clusters Among Anticardiolipin and
Anti-β2-Glycoprotein I ELISA and Non-ELISA Assays: A Survey by the
Association of Medical Laboratory Immunologists

Rohan Willis1, Vijaya Murthy2, Karen Roye-Green3, Amy Thees4, May Choi5, Ken Dier6, Marvin Fritzler7, Susan Fink8,
Vijayalakshmi Nandakumar9, Melissa Snyder10 and Anne Tebo11, and the Association of Medical Laboratory
Immunologists, 1University of TexasMedical Branch, Galveston, TX, 2University of TexasMedical Branch (UTMB), League
City, TX, 3University of the West Indies, Kingston, Jamaica, 4Clinical Immunology Laboratory, Rosalind Franklin University
of Medicine and Science, North Chicago, IL, 5University of Calgary, Calgary, AB, Canada, 6Corgenix, Broomfield, CO,
7Mitogen Diagnostics Corp, Calgary, AB, Canada, 8Clinical Immunology Laboratory, University of Washington Medical
Center, Seattle, WA, 9ARUP/University of Utah, Salt Lake City, UT, 10Clinical Biochemistry and Immunology, Antibody
Immunology Laboratory, Mayo Clinic, Rochester, MN, 11Department of Laboratory Medicine and Pathology, Mayo Clinic,
Rochester, MN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Principal Component Analysis, Agglomerative Hierarchical Clustering and Avidity Binding Analysis among ELISA and non-ELISA IgG aCL
Assays
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Background/Purpose: We have recently shown that anti-phospholipid (APL) assays of varying methodology demonstrate
comparable analytical performance despite variable levels of agreement among individual analytes, identifying binding pat-
terns among ELISA and non-ELISA aPL assays for each analyte. This follow-up study evaluates binding characteristics of
anticardiolipin (aCL) and anti-β2-glycoprotein I (aβ2GPI) antibodies underlying these patterns that could potentially contrib-
ute to APL inter-assay variability.

Methods: Aliquoted sera from 100 individuals (57 female); 56 patients with clinical disease (n=12 APS, n=18 APS/SLE,
n=26 diverse autoimmune diseases including 7 with SLE), and 44 healthy controls were evaluated in 9 clinical laboratories.
All specimens were tested for aCL and aβ₂GPI IgG, IgM, IgA antibodies in 3 non-ELISA (A1-A3) and 6 ELISA (K1-K6) kits using
four different methods [ELISA, chemiluminescence(CIA), fluoro-enzyme (FEIA), and multiplexed bead (MPlex)] from 7 manufac-
turers. An exploratory principal component analysis (PCA) evaluated binding patterns and agglomerative hierarchical clustering
(AHC) based onWard’s criterion defined patient clusters among assays of each APL analyte. Avidity in aCL and aβ2GPI assays
was evaluated according to a published protocol using modified K4 kits, reported as percentage binding retention when sam-
ple buffer solute concentration was increased 2 and 5 times normal [Artenjak et al 2015]. Cofactor-dependent aCL binding was
evaluated using a modified K4 aCL assay free of β2GPI cofactor in all components. The effect of increasing β2GPI (12.5 to
50ug/ml) in sample buffer on the binding activity OD of each sample was determined [Papalardo et al 2017].

Results: In PCA biplots, non-ELISA (A1-A3) and ELISA (K1-K6) assays tend to cluster together, with A3 (FEIA) often falling
between the two clusters. AHC analysis identified distinct patient clusters within each aPL analyte, often identifying clusters

Figure 2. Cofactor Binding with Increasing β2GPI levels among ELISA and non-ELISA IgG aCL Assays
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with broad reactivity (eg. clusters 1 and 4 – IgG aCL) across most or all assays and clusters with very narrow binding for 1 or
2 assays (eg. Clusters 2 and 5 – IgG aCL) (Figure 1). For IgG aCL, clusters 1 and 4 were all APS patients, while 2 and 5 both
had 56%APS. At 2x buffer concentration, across all aCL and aβ2GPI analytes, binding retention ranged from 61 to 80% for broad
reactivity clusters compared to 85 -107% for narrow reactivity clusters with a similar pattern at 5x buffer concentration (IgG aCL -
Figure 1). In the cofactor-dependent IgG aCL assay, median OD change (1.4 to 2.9 times increase) in broad reactivity clusters was
higher than that (0.7 to 1.5) seen in narrow reactivity clusters (p< 0.001) (Figure 2), with a similar pattern in IgM and IgA aCL.

Conclusion: In this cohort including APS patients, aPL-positive samples displaying the broadest binding reactivity across
kits for each analyte had the lowest avidity and the most significant cofactor-dependent increase in aCL binding. The varia-
tion of these binding characteristics of aPL antibodies in patient samples could partially explain inter-assay variation in aPL
assays. Further analysis of epitope specific binding and the cross-reactivity of aCL and aβ2GPI will help to more clearly char-
acterize the noted binding patterns.

Disclosure: R. Willis: Louisville APL Diagnostics Inc, 2, 8; V. Murthy: AbbVie/Abbott, 2, Eli Lilly, 11, Moderna, 11, Pfi-
zer, 11, philips, 2, shockwave medical, 2; K. Roye-Green: None; A. Thees: None; M. Choi: AbbVie/Abbott, 2, 6,
Amgen, 2, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Celltrion, 2, Eli Lilly, 2, 6,
GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinckrodt Pharmaceuticals, 2, Merck/MSD, 2, MitogenDx, 8, Organon,
2, Pfizer, 2, 6, Roche, 2, Werfen, 2; K. Dier: Corgenix, 3; M. Fritzler: Mitogen Diagnostics Corporation, 8, 12, Medical
Director, Werfen, 1, 2, 6; S. Fink: Variant Bio, 2; V. Nandakumar: None; M. Snyder: Werfen Diagnostics, 1; A. Tebo:
Euroimmun US, 6.

Abstract Number: 0111

Comparative Performance of ELISA and CLIA Against the 2023
ACR/EULAR APS Classification Criteria

Polona Zigon1, Nika Bostǐc1, Ziga Rotar2, Ales Ambrozic3, Elizabeta Blokar3, Manca ogrǐc1 and Sasa Cucnik1,
1Department of Rheumatology, University Medical Centre Ljubljana, Ljubljana, Slovenia, 2University Medical Centre
Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 3Department of Rheumatology, University Medical Centre
Ljubljana, Ljubljana

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recently published 2023 ACR/EULAR APS classification criteria emphasize delineating moderate/
high anticardiolipin (aCL) and anti-β2 glycoprotein I (anti-β2GPI) antibodies. The new criteria specify the use of standardized
ELISA methods for both aCL and anti-β2GPI with defined thresholds for moderate positivity (40-79 units) and high positivity
(≥ 80 units). The exclusion of other solid phase aPL assay methods in new classification criteria is intriguing and justified by
the absence of clinical research studies using automated test systems. We aimed to establish clinically important moder-
ate/high thresholds for aCL and anti-β2GPI IgG/IgM chemiluminescent immunoassays (CLIA), in particular QUANTA Flash,
comparable to our in-house ELISA thresholds used for over two decades, and to compare their diagnostic performance.

Methods:QUANTA Flash CLIA and in-house ELISAs were used to measure aCL and anti-β2GPI IgG/IgM. Moderate thresh-
olds for QUANTA Flash CLIA were determined using a non-parametric approach, calculating a 99th percentile on serum
samples from 139 blood donors and mirroring the diagnostic performance of in-house ELISA on 159 patient samples.
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Results: Thresholds for QUANTA Flash CLIA achieving diagnostic performance comparable to in-house ELISAs were
40 CU for moderate and 80 CU for high levels for aCL and anti-β2GPI IgG and IgM (Table 1). The assays showed good qual-
itative agreement, ranging from 76.10 % to 91.19 % (Table 2).

In our cohort of APS patients initially classified based on the revised Sapporo criteria, 50 of 80 (62.5%) were found to meet
the new ACR/EULAR APS laboratory classification criteria, while 11 of 80 (13.8%) would not meet the criteria, regardless of
the method used to determine aPL. The remaining 19 would fulfill the criteria according to one of the two methods, namely
3 according to CLIA and 16 according to ELISA (Figure 1).

In other words, it was found that 14 out of 80 (17.5%) patients would not fulfill the new ACR/EULAR APS laboratory classi-
fication criteria when considering only the in-house ELISA results, due to their single IgM positivity. However, among these
patients, three individuals would meet the laboratory classification criteria when considering QUANTA Flash CLIA results.
On the other hand, when evaluating the QUANTA Flash CLIA results, it was observed that 27 out of 80 patients (33.8%)
would not meet the new ACR/EULAR APS laboratory classification criteria. However, among these patients, 16 individuals
would meet the laboratory criteria when considering the in-house ELISA results.

Conclusion: We have identified relevant thresholds for aCL and anti-β2GPI IgG/IgM levels in QUANTA Flash CLIA, which is
critical for the seamless integration of the new 2023 ACR/EULAR APS classification criteria into future observational clinical

Table 1: Diagnostic sensitivity and specificity of aCL and anti-β2GPI IgG and IgM in-house ELISA and QUANTA Flash at certain threshold value.

Table 2: Qualitative agreement and correlation between QUANTA Flash CLIA and in-house ELISA.

Figure 1: Percentage of APS patients, classified according to the revised Sapporo classification criteria, fulfilling the new ACR/EULAR APS labora-
tory criteria regarding the method used.
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studies and trials. The in-house ELISA and QUANTA Flash CLIA showed good qualitative agreement. Notably, a significant
proportion of APS patients classified according to the revised Sapporo criteria did not meet the new 2023 ACR/EULAR APS
laboratory classification criteria (17% using ELISA vs. 33% using CLIA).

Disclosure: P. Zigon: None; N. Bostič: None; Z. Rotar: None; A. Ambrozic: None; E. Blokar: None; M. ogrič: None;
S. Cucnik: None.

Abstract Number: 0112

Efforts to Harmonize ELISA and Non-ELISA Anticardiolipin and Anti-
β2-glycoprotein-I Levels Based on ISTH SSC LA/aPL and APS ACTION
International Multicenter Cohorts

Arne Vandevelde1, Pierluigi Meroni2, Hannah Cohen3, Danieli Andrade4, Olga Amengual5, TATSUYA ATSUMI5, Angela
Tincani6, H Michael Belmont7, Maria Borghi8, David Branch9, Ricard Cervera10, Guilherme Ramires de Jesús11, Paul
Fortin12, Jean-Christophe Gris13, Claudia Grossi8, Jason Knight14, Gary W. Moore15, Jacek Musiał16, Michelle Petri17,
Esther Rodriguez-Almaraz18, Diana Paredes-Ruiz19, Robert Roubey20, Anne Tebo21, Maria Tektonidou22, Denis WAHL23,
Stéphane Zuily23, Rohan Willis24, Vittorio Pengo25, Maria Laura Bertolaccini26, Doruk Erkan27 and Katrien Devreese1,
1Department of Diagnostic Sciences, Ghent University and Coagulation Laboratory, Ghent University Hospital, Ghent,
Belgium, 2IRCCS Istituto Auxologico Italiano 100%, Cusano Milanino, Milan, Milan, Italy, 3University College London
Hospitals NHS Foundation Trust, London, United Kingdom, 4University of São Paulo, São Paulo, SP, Brazil, 5Department
of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido
University, Sapporo, Japan, 6ASST Spedali Civili-University of Brescia, Brescia, Italy, 7NYU School of Medicine, New York,
NY, 8Immunorheumatology research laboratory, IRCCS Istituto Auxologico, Milan, Italy, 9University of Utah and
Intermountain Healthcare, Salt Lake City, UT, 10Hospital Clinic de Barcelona, Barcelona, Spain, 11Universidade do Estado
do Rio de Janeiro, Rio De Janeiro, Brazil, 12Centre ARThrite - CHU de Québec - Université Laval, Quebec, QC, Canada,
13Department of Hematology, CHU Nîmes, Univ Montpellier, Nîmes, France and Department of Hematology, Faculty of
Pharmaceutical and Biological Sciences, Montpellier University, France and UMR UA11 INSERM IDESP - Montpellier
University, France and Department of Obstetrics and Gynecology, I.M. Sechenov First Moscow State Medical University,
Moscow, Russia, 14University of Michigan, Ann Arbor, MI, 15Specialist Haemostasis Unit, Addenbrooke’s Hospital,
Cambridge, United Kingdom and Department of Natural Sciences, Middlesex University, London, United Kingdom,
16Department of Internal Medicine, Jagiellonian University Medical College, Krak�ow, Poland, 17Johns Hopkins University
School of Medicine, Timonium, MD, 18Hospital Universitario 12 de Octubre, Madrid, Spain, 19Autoimmune Diseases
Research Unit. Biocruces Bizkaia Health Research Institute, Baracaldo, Spain, 20Division of Rheumatology, Allergy, and
Immunology, University of North Carolina, Chapel Hill, NC, 21Department of Laboratory Medicine and Pathology, Mayo
Clinic, Rochester, MN, 22National and Kapodistrian University of Athens, Athens, Greece, 23Lorraine University, Nancy,
France, 24University of Texas Medical Branch, Galveston, TX, 25Thrombosis Research Laboratory, Department of Cardio-
Thoracic-Vascular Sciences and Public Health, University of Padova, Padova, Italy, 26King’s College London, London,
United Kingdom, 27Hospital for Special Surgery, New York, NY
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Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Correlation of numerical values between the low, moderate, and high (L, M,H) levels of enzyme-
linked immunosorbent assay (ELISA) and non-ELISA platforms for anticardiolipin antibody (aCL) and anti-β2-glycoprotein-I
antibody (aβ2GPI) IgG/IgM varies substantially. For instance, based on the International Society on Thrombosis and Hae-
mostasis Scientific and Standardization Committee on Lupus anticoagulant/Antiphospholipid antibodies (ISTH-SSC
LA/aPL) Subcommittee multicenter study, an IgG aCL value measured by chemiluminescent immunoassay (CLIA) was up
to 5 times higher compared to the ELISA value of 40–80 U (1). Based on this study, L, M, H thresholds for different ELISA
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Table 1. Threshold levels for semiquantitative interpretation of aCL and aβ2GPI IgG/IgM with ELISA, CLIA, and FEIA. N/A = Not applicable.

Table 2. Number and proportion of positive samples for aCL and aβ2GPI IgG/IgM, subdivided per semiquantitative level range. ELISA, CLIA, and
FEIA results are compared between APS ACTION and ISTH-SSC LA/aPL APS cohorts. P-values derived from Chi-Square tests; * denotes signif-
icant different proportion positives (p<0.05); N/A = Not applicable.
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and non-ELISA aCL/aβ2GPI tests were previously proposed (2). We aim to determine whether these thresholds can be
applied to another independent cohort (AntiPhospholipid Syndrome Alliance For Clinical Trials and InternatiOnal Networking
[APS ACTION] registry).

Methods: Patients fulfilling the Revised Sapporo APS Classification Criteria were identified from two independent cohorts:
ISTH SSC LA/aPL Multicenter Cohort (Group A) and APS ACTION Registry (Group B). Samples were analyzed in the

Figure 1. Combined dot and box-and-whisker plots comparing distribution of positive aCL and aβ2GPI IgG/IgM levels between APS ACTION and
ISTH-SSC LA/aPL cohorts. A) CLIA, B) ELISA, and C) FEIA results. P-values derived from Mann-Whitney U tests; black and red dotted lines rep-
resent respective moderate and high level thresholds. For FEIA, the y-axis has a logarithmic scale.
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ISTH-SSC LA/aPL core laboratory (group A) and in APS ACTION validated core laboratories (group B), using QUANTA Lite
ELISA (Werfen), AcuStar CLIA (Werfen) and Phadia EliA fluorescence enzyme immunoassay (FEIA) (Thermo Fisher). Thresh-
olds for L-M-H positive aPL levels previously determined by receiver operating characteristic (ROC) analysis correspond to
three ranges (Manufacturer’s cutoff – 97.5% specificity, 97.5% – 99.5% specificity, and ≥99.5% specificity) (Table 1) [1].
The frequency of aCL/aβ2GPI positivity and the distribution in L-M-H levels were compared between the two cohorts. Sta-
tistical analyses (box-and-whisker plots, Mann-Whitney U-testing, comparison of proportions and Chi-Square statistics)
were done with Python and MedCalc.

Results: Based on the analysis of 381 Group A (ISTH) and 445 Group B (APS ACTION) patients, group B patients were
more frequently positive for aCL/aβ2GPI, compared to Group A (Table 2) but with similar aPL levels except for aβ2GPI IgG
(Figure 1). aCL and aβ2GPI IgG/IgM results had similar proportions within the L-M-H semiquantitative ranges in the two
patient cohorts (Table 2).

Conclusion: In APS patients, the distribution of positive aCL and aβ2GPI IgG/IgM categorized into L-M-H levels, measured
by ELISA, CLIA and FEIA, was similar between two independent patient cohorts. These results suggest that thresholds for
semiquantitative interpretation of aCL and aβ2GPI results could apply across laboratories and APS patient populations.

[1] Vandevelde, A., et al. J Thromb Haemost, 2022, doi: 10.1111/jth.15585
[2] Vandevelde, A., et al. J Thromb Haemost, 2024, doi: 10.1016/j.jtha.2024.04.016
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D. Branch: UCB Pharma Inc, 5; R. Cervera: None; G. Ramires de Jesús: None; P. Fortin: AstraZeneca, 2, 6,
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G. Moore: Technoclone, 2; J. Musiał: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-
FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer
Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions,
1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5,
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ono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Pro-
viant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2; E. Rodriguez-Almaraz: None; D. Paredes-Ruiz: None; R. Roubey: None; A. Tebo: Euroimmun US, 6;
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7University of Utah and Intermountain Healthcare, Salt Lake City, UT, 8University of Brescia, Brescia, Italy, 9Johns
Hopkins University School of Medicine, Timonium, MD, 10Hospital Clinic de Barcelona, Barcelona, Spain, 11University of
Michigan, Ann Arbor, MI, 12IRCCS Istituto Auxologico Italiano 100%, Cusano Milanino, Milan, Milan, Italy, 13University
College London Hospitals NHS Foundation Trust, London, United Kingdom, 14University of Texas Medical Branch,
Galveston, TX, 15King’s College London, London, United Kingdom, 16Yale School of Medicine, New Haven, CT, 17Hospital
for Special Surgery, New York, NY

SESSION INFORMATION
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Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Heat map of top differentially expressed proteins in different APS subtypes.
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Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune disease with thromboembolic and obstetric
morbidity arising via a model of immunothrombosis. Patients may present with thrombotic (tAPS), obstetric (oAPS), or cat-
astrophic/microvascular (C/MAPS) disease, while many have circulating antiphospholipid antibodies (aPL) without clinical
APS. To understand peripheral biologic mechanisms underlying different APS phenotypes, we profiled plasma proteome

Figure2. Functional enrichment analysis of differential proteins obtained from aPL vs tAPS, aPL vs C/MAPS and tAPS vs C/MAPS pairwise analy-
ses show shared but increasing enrichment of altered pathways from aPL to C/MAPS.

Figure 3. Clustering of APS subtypes by plasma proteomics. Top, Discovery cohort; bottom, validation cohort; right-hand panel, featured proteins.
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of persistently aPL-positive patients without other systemic autoimmune diseases, and present expanded analyses together
with a validation cohort.

Methods: Plasma samples were obtained from APS ACTION Registry. Discovery cohort (DC): 10 each of tAPS, oAPS,
C/MAPS, and aPL-only; 10 healthy controls; 6,398 unique proteins assayed using SomaScan. Differential proteins were
determined by ANOVA and t-tests in log-normalized data (p-values< 0.05, false discovery rate q< 0.1) and functional enrich-
ment analysis performed. Validation cohort: 10 tAPS, 10 oAPS, 4 C/MAPS, and 10 aPL-only; 1500 proteins derived from the
DC assayed by SomaScan. Proteins likely to discriminate aPL, TAPS, and C/MAPS groups were derived from DC with step-
wise feature selection using Wilks lambda criterion. The clustering accuracy of the identified protein set was then tested
using linear discriminant analysis (LDA).

Results: The median age was 48 years, 30% were men, and 70% were triple aPL-positive. A set of proteins clustered indi-
viduals with four APS clinical phenotypes and controls (Figure 1; p< 0.0007; q< 0.05). Differential proteins belonged to highly
enriched pathways including coagulation, complement, innate and adaptive immunity. Strikingly, the aPL-only cohort shared
this thromboinflammatory signature with other groups, while oAPS appeared distinct from tAPS and C/MAPS. Pathway
analysis of protein sets identified from pairwise comparisons (aPL vs tAPS, aPL vs C/MAPS, tAPS vs C/MAPS) revealed pro-
gressive enrichment and increasing statistical significance of extracellular matrix (ECM) signaling, coagulation, neutrophil
degranulation, innate and adaptive immune responses, and cellular and cytoskeletal activation pathways, suggesting a
model of increasing thromboinflammation, including tissue inflammation, in evolution from aPL to C/MAPS (Figure 2). Unbi-
ased clustering of the discovery cohort by plasma proteomics revealed distinct clustering by APS subtype (Figure 3).
TNFRSF21, tissue factor, BAG4, factor 13, lysozyme, pigment epithelium-derived factor, and TNFRSF4 were top hits
among 21 proteins featured in this analysis. Importantly, these proteins successfully clustered the validation cohort by
APS subtype.

Conclusion: A mere presence of aPL confers a distinct thromboinflammatory signature characterized by coagulation, com-
plement, innate and adaptive immune response pathways shared by all APS subtypes with an increasing frequency of
abnormalities in C/MAPS. Progressive thromboinflammation together with involvement of the ECM, intracellular immune cell
signaling, cytoskeletal organization and vesicular trafficking underlies evolution of APS from aPL to C/MAPS.

Disclosure: A. Pine: None; V. Pengo: None; S. Sciascia: Chugai Pharmaceutical Co., Ltd., 2; N. Kello: None;
R. Lopez Pedrera: None; H. Belmont: Alexion, 1, Aurinia, 6; D. Branch: UCB Pharma Inc, 5; L. Andreoli: Pfizer,
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ences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals,
2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm
Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus
Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals,
2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc,
2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; R. Cervera: None;
J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2; P. Meroni: None; H. Cohen: argenx, 1, GlaxoSmithKlein(GSK), 6, Roche,
1, Technoclone (paid to Univ Coll London Hosp Charity), 6, UCB (paid to Univ College London Hosp Charity), 2;
R. Willis: Louisville APL Diagnostics Inc, 2, 8; M. Bertolaccini: None; A. Lee: None; D. Erkan: ACR, 5, APS ACTION,
4, Argenx, 1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, 6, Kyverna, 1, NIH,
5, Otsuka/Visterra, 1, Up-To-Date, 9; A. Sharda: None.
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Abstract Number: 0114

Rare Germline Variants in Complement Regulatory Genes in
Antiphospholipid Antibody Positive Patients: Prospective Results from
AntiPhospholipid Syndrome Alliance for Clinical Trials and InternatiOnal
Networking (APS ACTION) Clinical Database and Repository (“Registry”)
Cécile Yelnik1, shruti chaturvedi2, Julien Labreuche3, Xiang-Zuo Pan2, H Michael Belmont4, Nina Kello5, Paul Fortin6, David
Branch7, Yu Zuo8, Rohan Willis9, Robert Brodsky2, Jane Salmon10, Maria Laura Bertolaccini11, Hannah Cohen12, Michelle
Petri13 and Doruk Erkan10, and on behalf of APS ACTION, 1lille university, Lille, France, 2John Hopkins University, Baltimore,
MD, 3Lille University Hospital, Lille, France, 4NYU Langone Health, New York, NY, 5Northwell Health, Brooklyn, NY, 6Centre
ARThrite - CHU de Québec - Université Laval, Quebec, QC, Canada, 7University of Utah and Intermountain Healthcare, Salt
Lake City, UT, 8University of Michigan, Ann Arbor, MI, 9University of Texas Medical Branch, Galveston, TX, 10Hospital for
Special Surgery, New York, NY, 11King’s College London, London, United Kingdom, 12University College London Hospitals
NHS Foundation Trust, London, United Kingdom, 13Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:We previously reported that markers of complement activation, specifically elevated C4d levels and pos-
itive modified HAM (mHAM) test, are associated with a higher risk of new thrombosis in our multi-center cohort of antiphospholipid
antibody (aPL)-positive patients (Arthritis Rheumatol 2023; 75 [suppl 9]). This follow-up study aimed to evaluate the prevalence of
rare germline variants in complement regulatory genes in these aPL-positive patients with or without new (first or recurrent) throm-
bosis, given that another cohort analysis previously demonstrated high rates of rare germline variants in catastrophic APS patients
(60%), compared with APS patients (22%) or normal controls (24%) (Chatuverdi et al Blood. 2020;135:239).

Methods: APS ACTION registry inclusion criteria are positive aPL based on the Revised Sapporo APS Classification Criteria,
tested at least twice within one year prior to enrollment. Patients are prospectively followed every 12±3m with clinical data
and blood collection. Among North American APS ACTION centers, we identified patients with new thrombosis during
follow-up, and controls without new thrombosis, matched (1:1) for gender, age (±5 years), history of thrombosis, and associ-
ated systemic autoimmune rheumatic disease. Complement split product assessments and functional analysis of complement
activation based on mHam assay were previously described. As a follow-up, we performed a genetic analysis of complement
regulatory genes by next generation sequencing, using a custom panel of genes (ADAMTS13, VWF, CFH, CFB, CFI, CFD,
CFP, CFHR1, CFHR2, CFHR3, CFHR4, CFHR5, C3, C5, MCP, THBD, CR1, and DGKE), based on baseline registry samples.

Results: As of May 2022, 365 aPL-positive patients from North American APS ACTION centers were included in the regis-
try; 27 (7%) patients had a new thrombosis during the prospective follow-up, and were matched with 25 patients without new
thrombosis. Among 52 patients, 48 had available samples for genetic analysis; at least one rare germline variant in complement
regulatory genes was identified in 15 (31%) patients (2/15 had two different variants). These variants were located on
ADAMTS13 gene (n:5), CR1 (n:3), C5 (n:2), CFP (n:2), CFHR4 or 5 (n:2), CFI (n:1), DGKE (n:1), and THBD (n:1). When we com-
pared aPL-positive patients with (n:15) or without (n:33) germline variants, we found no difference among baseline character-
istics (Table), the frequency of new thrombosis during the follow-up [6 (40%) vs 17 (52%), p:0.45], complement split
products plasma levels (C4d, Bb, sC5b-9), and the number of patients with positive mHAM (3 [20%] vs 5 [15%], p:0.69].

Conclusion: Although one-third of our persistently aPL-positive patients have rare germline variants in complement regula-
tory genes, we did not observe any association with APS manifestations or other markers of complement activation. Future
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analysis of the entire cohort, including evaluating the functional significance of these variants, may help further understand
the interaction between autoantibodies, genes, and the environmental triggers in APS.

Disclosure: C. Yelnik: None; s. chaturvedi: AstraZeneca, 1, 2, BioCryst, 2, Kyowa Kirin Pharmaceuticals, 2, Novartis,
1, Sanofi, 1, 2, Sobi, 1, Takeda, 1; J. Labreuche: None; X. Pan: None; H. Belmont: None; N. Kello: None; P. Fortin:
AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Moderna, 2; D. Branch: UCB Pharma Inc, 5; Y. Zuo: None; R. Willis:
Louisville APL Diagnostics Inc, 2, 8; R. Brodsky: None; J. Salmon: UCB, 2, 5; M. Bertolaccini: None; H. Cohen:
argenx, 1, GlaxoSmithKlein(GSK), 6, Roche, 1, Technoclone (paid to Univ Coll London Hosp Charity), 6, UCB (paid to
Univ College London Hosp Charity), 2; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd,
6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital,
2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium,
2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene
Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nex-
stone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant,
2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2; D. Erkan: ACR, 5, APS ACTION, 4, Argenx, 1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen,
5, GlaxoSmithKlein(GSK), 2, 5, 6, Kyverna, 1, NIH, 5, Otsuka/Visterra, 1, Up-To-Date, 9.

Table 1: Baseline Characteristics of Antiphospholipid Antibody (aPL)-positive Patients with or without New Thrombosis During the Follow-up
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Abstract Number: 0115

Regional and Ethnoracial Differences Among Antiphospholipid Antibody-
Positive Patients with No Other Systemic Autoimmune Rheumatic
Diseases: Results from AntiPhospholipid Syndrome Alliance for Clinical
Trials and InternatiOnal Networking (APS ACTION) Registry

Elena Gkrouzman1, Ann E. Clarke2, Maria Tektonidou3, Vittorio Pengo4, Savino Sciascia5, Jose Pardos-Gea6, Nina Kello7,
Diana Paredes-Ruiz8, Mª Angeles Aguirre-Zamorano9, H Michael Belmont10, Paul Fortin11, Guilherme Ramires de Jesús12,
Tatsuya Atsumi13, Zhuoli Zhang14, Maria Efthymiou15, David Branch16, Giulia Pazzola17, Laura Andreoli18, Ali Duarte-
Garcia19, Esther Rodriguez-Almaraz20, Michelle Petri21, Ricard Cervera22, Bahar Artim Esen23, Guillermo Pons-Estel24, Hui
Shi25, Jason Knight26, Rohan Willis27, Pierluigi Meroni28, Maria Laura Bertolaccini29, Hannah Cohen30, Robert Roubey31,
Danieli Andrade32 and Doruk Erkan33, and on behalf of APS ACTION, 1University of Massachusetts, Westborough, MA,
2Division of Rheumatology, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada, 3National and
Kapodistrian University of Athens, Athens, Greece, 4Thrombosis Research Laboratory, Department of Cardio-
Thoracic-Vascular Sciences and Public Health, University of Padova, Padova, Italy, 5University of Turin, Torino, Turin, Italy,
6Vall d’Hebron University Hospital, Barcelona, Spain, 7Northwell Health, Brooklyn, NY, 8Autoimmune Diseases Research
Unit. Biocruces Bizkaia Health Research Institute, Baracaldo, Spain, 9IMIBIC/Reina Sofia Hospital/University of Cordoba,
CÓRDOBA, Andalucia, Spain, 10NYU School of Medicine, New York, NY, 11Centre ARThrite - CHU de Québec - Université
Laval, Quebec, QC, Canada, 12Universidade do Estado do Rio de Janeiro, Rio De Janeiro, Brazil, 13Department of
Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido University,
Sapporo, Japan, Sapporo, Japan, 14Peking University First Hospital, Beijing, China, 15University College London, London,
United Kingdom, 16University of Utah and Intermountain Healthcare, Salt Lake City, UT, 17Rheumatology Unit, Azienda USL
IRCCS di Reggio Emilia, Reggio Emilia, Italy, 18University of Brescia, Brescia, Italy, 19Mayo Clinic, Rochester, MN, 20Hospital
Universitario 12 de Octubre, Madrid, Spain, 21Johns Hopkins University School of Medicine, Timonium,MD, 22Hospital Clinic
de Barcelona, Barcelona, Spain, 23Istanbul University, Istanbul Faculty of Medicine, Division of Rheumatology, Istanbul,
Turkey, 24CREAR, Rosario, Argentina, 25Department of Rheumatology and lmmunology, Ruijin Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China, Shanghai, China (People’s Republic), 26University of Michigan, Ann Arbor,
MI, 27University of Texas Medical Branch, Galveston, TX, 28IRCCS Istituto Auxologico Italiano 100%, Cusano Milanino, Milan,
Milan, Italy, 29King’s College London, London, United Kingdom, 30University College London Hospitals NHS Foundation
Trust, London, United Kingdom, 31Division of Rheumatology, Allergy, and Immunology, University of North Carolina, Chapel
Hill, NC, 32University of São Paulo, São Paulo, SP, Brazil, 33Hospital for Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The APS ACTION Registry was created to study long-term outcomes in persistently antiphospho-
lipid antibody (aPL)-positive patients with and without other systemic autoimmune rheumatic diseases (SARDs). Our goal
was to examine the regional and ethnoracial differences in clinical phenotypes and aPL profiles among aPL-positive patients
with no other SARDs.

Methods: A web-based data capture system is used to store patient demographics and aPL-related medical history. Inclu-
sion criteria are positive aPL, based on the Revised Sapporo APS classification criteria, tested at least twice within one year
prior to enrollment. Patients are followed every 12±3 months with clinical data and blood collection. For this cross-sectional
analysis of the baseline data, demographic, clinical, and laboratory characteristics of registry patients were analysed based
on different regions (Europe [EU], North America [NA], Latin America [LA], and Asia-Pacific [AP]) and self-reported ethnorace
(White, Latin American Mestizo [LAM], Asian, and Black) using chi square, Fisher’s exact, and Kruskal-Wallis tests.

Results: As of December 2023, 61% (728/1,204) of the registry patients had no history of other SAID, while 78% (568/728)
fulfilled the Revised Sapporo APS classification criteria (365 [50%] from EU, 204 [28%] NA, 115 [16%] LA, and 44 [6%] AP)
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(516 [78%] White, 82 [12%] LAM, 49 [7%] Asian, and 13 [2%] Black). Based on regional comparisons: a) overall macrovas-
cular thrombosis and venous thrombosis, microvascular disease, and cardiac valve disease were more frequent in patients
from LA, NA, and AP, respectively; b) thrombocytopenia in NA and AP; c) livedo reticularis/racemosa in LA; and d) triple aPL-

Table 1: Clinical and Laboratory Characteristics of Antiphospholipid Antibody-Positive Patients with No Other Systemic Autoimmune Diseases
by Region

224

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



positivity in NA and EU with isolated lupus anticoagulant positivity in LA (Table 1). Based on ethnoracial comparisons: a)
there were less females among White patients; b) cardiac valve disease was more frequent in Asians, and livedo reticu-
laris/racemosa in LAM; and c) triple aPL positivity was more frequent in Whites, while isolated lupus anticoagulant positivity
in LAM patients (Table 2).

Table 2: Clinical and Laboratory Characteristics of Antiphospholipid Antibody-Positive Patients with No Other Systemic Autoimmune Diseases by
Ethnoracial Group
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Conclusion: In the APS ACTION international registry of patients with persistently aPL-positive patients with or without APS
classification, Blacks were the least frequently (2%) represented ethnoracial group. This finding aligns with other studies sug-
gesting that APS is relatively rare in Black individuals. However, it is important to acknowledge the potential for inherent
selection biases and disparities in healthcare access that may influence these results. Our analysis highlights the need for fur-
ther investigation into the genetic and social determinants impacting the clinical and serologic phenotype of aPL-positive
patients across diverse populations.
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Background/Purpose: Triple aPL-positive (lupus anticoagulant test [LA], anticardiolipin antibody (aCL), and anti-β2
glycoprotein-I antibody [aβ2GPI]) patients are at higher risk to develop a severe clinical phenotype, compared to double or
single aPL-positive patients. Our primary objective was to evaluate the characteristics of triple aPL-positive patients based
on 2023 ACR/EULAR Antiphospholipid Syndrome (APS) Classification Criteria (CC) clinical and laboratory domains. Sec-
ondly, we compared triple aPL-positive patients with different aCL/aβ2GPI isotypes.
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Methods: For this retrospective analysis of an APS-specialized practice cohort, after identifying patients via electronic med-
ical records who were evaluated for “aPL-positivity” (Feb 2016 to May 2024), we analyzed the demographic, clinical (includ-
ing ACR/EULAR APS CC Clinical Domains), and serologic characteristics of triple aPL-positive patients (defined as
persistently positive LA test, aCL IgG/M ≥ 40 ELISA Units, and aβ2GPI IgG/M ≥ 40 ELISA Units). For the secondary analysis,
we compared the characteristics of triple aPL-positive patients with different aCL/aβ2GPI isotypes, i.e., IgG (±IgM) versus
IgM only.

Results: Of 751 patients evaluated, 205 (27%) had triple aPL positivity; four were excluded due to non-persistent aPL and
eight due to low aCL/aβ2GPI titers (20-39 U). Of the remaining 193 patients, 165 (85%) had triple aPL-positivity with
aCL/aβ2GPI IgG (±IgM) and 28 (15%) IgM only (Tables 1 and 2). Based on the analysis of the entire cohort (n:193),
88 (46%) patients had macrovascular venous thromboembolism (VTE), 75 (39%) macrovascular arterial thrombosis (AT),
67 (35%) microvascular, 48 (46%) obstetric, 22 (16%) cardiac valve, and 66 (34%) hematologic domains involved. Based
on the comparison of isotype profiles: a) macrovascular VTE/AT and microvascular domain involvement as well as long-term
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anticoagulation, steroid, and immunosuppression use were significantly more common in triple aPL-positive patients with IgG
(±IgM), compared to those with IgM only, and other clinical criteria and non-criteria items were similar except a trend for pre-
eclampsia in patients with IgG (±IgM) (p=0.07); b) almost half of patients with aCL/aβ2GPI IgM only, who were significantly
older, had no ACR/EULAR APS CC clinical domain involvement; and c) the mean ACR/EULAR APS CC clinical domain scores
(total, macrovascular, and microvascular) were significantly higher in patients with aCL/aβ2GPI IgG (±IgM) (Table 3).

Conclusion: In our triple aPL-positive cohort, identified based on ACR/EULAR APS CC laboratory domains, and assessed
based on clinical domains, 46%, 39%, 35%, 46%, 16%, and 34% had macrovascular VTE, macrovascular AT, microvascu-
lar, obstetric, cardiac valve, and hematology domain involvement, respectively. Given that only 15% of triple aPL-positive
patients had aCL/aβ2GPI IgM isotype only, with lower ACR/EULAR APS CC clinical domain scores compared to those with
aCL/aβ2GPI IgG (±IgM), our findings support the need for both mechanistic and clinical studies investigating the pathogenic
and diagnostic role of aCL/aβ2GPI IgM isotype, even in the presence of LA-positivity.

Disclosure: R. Kose Cobanoglu: None; J. Vega: None; C. Burgos: None; D. Erkan: ACR, 5, APS ACTION, 4, Argenx,
1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, 6, Kyverna, 1, NIH, 5, Otsuka/Visterra,
1, Up-To-Date, 9.
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Nancy Agmon- Levin2 and Irit Tirosh5, 1Edmond and Lilly Safra Children’s Hospital, Sheba Medical Center, Herzliya,
HaMerkaz, Israel, 2Sheba Medical Center, Tel Aviv, Israel, 3Edmond and Lilly Safra Children’s Hospital, Sheba Medical
Center, Tel Aviv, Israel, 4Edmond and Lilly Safra Children’s Hospital, ShebaMedical Center, Herzliya, Israel, 5Edmond and
Lilly Safra Children’s Hospital, Sheba Medical Center, Savyon, Israel
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a systemic autoimmune disease characterized by arterial,
venous or microvascular thrombosis, obstetric morbidity and/or non-thrombotic manifestations. The 2023 ACR/EULAR
APS classification criteria incorporated, for the first time, the non-thrombotic manifestations, which are relatively common
among the pediatric population. In this paper, we validated the 2023 ACR/EULAR APS classification criteria on the pediatric
population and compared them to the 2006 revised Sapporo criteria.

Methods: We collected clinical and laboratory data on pediatric APS patients treated in a single center between the years
2011- 2024. Our control cohort included patients diagnosed with an autoimmune disease and/or anti-phospholipid (aPL)
carriers. The gold standard of the diagnosis was expert opinion.

Results:We identified 50 patients diagnosed with pediatric APS. Sixty- two percent had primary APS. The mean age at first
manifestation was 18.3 years, mean follow-up duration was 11.68 years. Control cohort had 50 patients, mean age of first
manifestation was 15.1 years with a mean follow up of 7.1 years. Forty-nine control were aPL carriers, 26 had lupus and
22 had other autoimmune disease. Forty-eight of the APS patients fulfilled the 2023 classification criteria while 46 fulfilled
the 2006 classification criteria, which gives sensitivity of 96% and 92% respectively. None of the controls were positive to
neither of the criteria, leading to a specificity of 100%.

Conclusion: In our pediatric APS cohort, the 2023 ACR/EULAR classification criteria were more sensitive than the 2006
classification criteria. Interestingly, the improved sensitivity was due to the more flexible vascular criteria.

Disclosure: D. Bar: None; S. Niznik: None; S. Spielman: None; R. Semo-Oz: None; A. Barg: None; S. Levy-Mende-
lovich: None; G. Kenet: None; N. Agmon- Levin: None; I. Tirosh: None.

Prevalence of positive aPL antibodies in the APS and control groups
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Abstract Number: 0118

Performance of the 2023 ACR/EULAR Classification Criteria for
Antiphospholipid Syndrome in a Mexican Cohort

Erik Cimé-Aké1, Gabriela Hern�andez-Molina2, Amaya Llorente-Ch�avez3 and Eduardo Martin Nares2, 1Instituto Nacional
de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and Rheumatology Department, Mexico City, Mexico,
2Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico, 3Instituto Nacional de
Ciencias Médicas y Nutrici�on Salvador Zubir�an. Hematology Department, Mexico City, Distrito Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The 2023 ACR/EULAR classification criteria (2023 AECC) for antiphospholipid syndrome (APS)
were recently published. The new criteria require an entry criterion and employe a weight-additive system. The aim of this
study was to assess the performance of the 2023 AECC for APS in a Mexican cohort.

Methods: We enrolled individuals aged 18 years or older with a clinical diagnosis of primary (PAPS) and secondary APS
(SAPS), alongside a control group consisting of individuals with non-autoimmune thrombophilia. Follow-up was conducted
at a tertiary care center in Mexico City, from 1990-2023. We conducted a retrospective cohort study, in which we reviewed
the clinical records of included patients from the time of their diagnosis to their last outpatient visit. We evaluated the fulfill-
ment of the 2023 AECC and the 2006 Sydney classification criteria (2006 SCC), and their performance comparing them with
the clinical diagnosis made by experienced rheumatologists, considered as the gold standard criteria. Demographic, clinical
and serological data were obtained. Additionally, we calculated the Global Anti-Phospholipid Syndrome Score (GAPSS) at
baseline and the Damage Index for Antiphospholipid Syndrome (DIAPS) at the last follow-up.

Results:We included 85 patients with PAPS, including 46 cases with only thrombotic, 12 cases with only obstetric manifes-
tations and 8 cases of “pure” hematologic APS (recognized hematological APS feature plus serological Sydney criteria).
There were also 54 patients with SAPS, associated with systemic lupus erythematosus (n=46), rheumatoid arthritis (n=4),
Sjögren’s syndrome (n=2), Still’s disease (n=1), and systemic sclerosis (n=1). Furthermore, 50 patients with thrombophilia
were included, comprising factor V Leiden (n=6), protein C (n=22), protein S (n=3), and antithrombin III deficiencies (n=5),
and prothrombin (n=6) and MTHFR gene mutations (n=8). According to the 2023 AECC criteria, 69 (81.2%) patients with
PAPS, 28 (51.9%) with SAPS, and none of the thrombophilia patients met the classification for APS. When comparing true
positive (TP) (n=69) versus false negative (FN) (n=16) cases within the PAPS group, TP cases exhibited a higher frequency of
thrombotic manifestations, IgM anti-cardiolipin (aCL) and IgG anti-β2-glycoprotein-I positivity (aβ2GPI) (Table 1). TP cases in
PAPS exhibited a significantly higher DIAPS score (2 [IQR 1-4] vs. 0 [IQR 0-2], p=0.019) at the end of the follow-up period.
For PAPS, a correlation was observed between the 2023 AECC score and baseline GAPSS (rho=0.621, p< 0.0001) and
DIAPS at last follow-up (rho=0.433, p< 0.0001) scores (Figure 1). When comparing the 2023 AECC with the 2006 SCC, a
lower sensitivity (81.2% vs. 88.2%) but a higher specificity (100.0% vs. 92.0%) was observed for PAPS. Similar findings were
observed in SAPS. Furthermore, in both APS groups, the Cohen’s Kappa coefficient showed better agreement with the
2006 SCC (Table 2).

Conclusion: In both PAPS and SAPS, the 2023 AECC have higher specificity than the 2006 SCC. The main feature of PAPS
patients according to the 2023 AECC was thrombosis, and these criteria might identify patients at higher risk of thrombosis
and damage accrual.
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Table 1. Demographic, clinical, serological and follow-up characteristics of PAPS patients according to the 2023 AECC (n=85). Data are
expressed as proportions (percentages) or medians (interquartile ranges). Statistical analysis: Chi-square or Fisher’s exact tests were used for
nominal variables, the Wilcoxon rank-sum test was used for numerical variables. DVT: deep vein thrombosis, PE: pulmonary embolism, aCL:
anti-cardiolipin, aβ2GPI: anti-β2 glycoprotein I, LAC: lupus anticoagulant, aPS/PT: anti-phosphatidylserine/prothrombin complex, SLE: Systemic
Lupus Erythematosus, GAPSS: Global Anti-Phospholipid Syndrome Score, DIAPS: Damage Index for Thrombotic Antiphospholipid Syndrome.
*Statistically significant between the true positive and false negative group comparisons.

Table 2. Performance of the different classification criteria for patients with antiphospholipid syndrome. Data are expressed as percentages (95%
confidence intervals). 2006 Sydney classification criteria; 2023 American College of Rheumatology/European League Against Rheumatism classi-
fication criteria; PAPS: primary antiphospholipid syndrome; SAPS: secondary antiphospholipid syndrome; PPV: positive predictive value; NPV:
negative predictive value; LR+: positive likelihood ratio, NA: not assessable; κ: Cohen’s Kappa coefficient
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Disclosure: E. Cimé-Aké: None; G. Hern�andez-Molina: None; A. Llorente-Ch�avez: None; E. Martin Nares: None.

Abstract Number: 0119

Clinical and Serological Distinctions and Evolutionary Predictors in
Antiphospholipid Syndrome and Systemic Lupus Erythematosus: A
Multicenter Cohort Analysis

Basant Elnady1, Ziyad Alakkas2, Sultana Abdulaziz3, Hussain Halabi4, Ahmed A. G. Ibrahim5, Hoda E. Draz5, Mohammed
Attar6, Hassan Daghasi7, Abeer Alhalwani8, Reman Shaker9 and Ghadeer Maher Elsheikh10, 1Al Hada Forces Hospital,
Rheumatology Department, Taif, Saudi Arabia, 2King Faisal Medical Complex, Taif, Saudi Arabia, 3King Fahad Hospital,
Jeddah, Saudi Arabia, 4King Faisal Specialist Hospital & Research Center, Jeddah, Saudi Arabia, 5Benha University, Benha,
Egypt, 6al hada armed forces hospital, Taif, Saudi Arabia, 7Alhada military hospital, Taif, Saudi Arabia, 8East Jeddah
hospital, Jeddah, Saudi Arabia, 9King Faisal Specialist Hospital and Research centre, Jeddah, Saudi Arabia, 10Menoufia
University, Menoufia, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is closely linked with Systemic Lupus erythematosus (SLE) and
can influence patient outcomes. The interplay between APS and SLE, including the evolution of one condition into the other,

Figure 1. Correlation of the 2023 AECC score with the risk stratification and cumulative damage scores (n=85). Correlations between 2023 AECC
score and GAPSS score at baseline and DIAPS score at last of follow-up. A) 2023 AECC and GAPSS at baseline, B) 2023 AECC and DIAPS at last
follow-up. 2023 AECC: 2023 ACR/EULAR Classification Criteria, GAPSS: Global Anti-Phospholipid Syndrome Score, DIAPS: Damage Index for
Thrombotic Antiphospholipid Syndrome.
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remains an area of significant clinical interest. This study aims to evaluate the duration and frequency of evolving APS in SLE
patients and vice versa and identify clinical and serological predictors for each condition’s progression to the other.

Table 1: Multivariate analysis for possible predictors of evolved new APS and SLE cases

Table 2: Incidence of evolving APS in SLE patients and vice versa
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Methods: A retrospective cohort study was conducted across three tertiary hospitals in Saudi Arabia. A diagnosis with Pri-
mary APS and a diagnosis with SLE whomet the included criteria were recruited, aged more than 16, were first diagnosed in
the hospital with at least one clinic visit per year, and did not have any other autoimmune disease overlap or other thrombo-
philia. Clinical data, laboratory results, and patient demographics were analyzed to assess the frequency, duration, and risk
stratification associated with each disease progression.

Results: A total of 256 patients, diagnosed with (225) SLE and (31) diagnosed as primary APS, were included. APS patients
had a higher mean age at diagnosis (34.35 ± 9.76 years) compared to SLE patients (29.36 ± 11.73 years) (p=0.009). APS
patients showed lower frequencies of constitutional symptoms, cutaneous manifestations, and musculoskeletal involvement
compared to SLE patients. Significant predictors for APS evolution in SLE patients included female gender [OR 5.98
(2.633-24.201)], Lupus anticoagulant [OR 5.77 (1.677-19.832)], and anticardiolipin antibodies [OR 6.92 (3.610 - 14.920)].
For SLE evolution predictors in APS patients were female gender [OR 8.37 (5.912-20.345)], low WBC counts [OR 2.01
(1.214-12.852)], low lymphocytic count [OR 2.87(2.061-11.946)] positive ANA [OR 12.45 (5.672- 29.306)], positive Anti-
DsDNA [OR 10.85 (3.465 – 25.135)], low C3 [OR 5.45 (2.375 - 13.633)], and low C4 [OR 3.76 (3.367-14.247)] levels
(Table 1). Table 2 highlights the higher incidence rate of having new SLE cases in APS patients (79.3 per 1000 person-years)
compared to new APS cases in SLE patients (28.07 per 1000 person-years). The Kaplan-Meier curve showed in patients
diagnosed with APS, the mean time to develop new SLE cases is 7.33 years (95% CI: 5.70-8.97), with a median time of
7 years (95% CI: 4.80-9.19). However, for patients diagnosed with SLE, the mean time to develop new APS cases is
5.31 years (95% CI: 4.29-6.32), with a median time of 6 years (95% CI: 5.02-6.97) (Figure 1).

Conclusion: The incidence rates of evolving APS in SLE patients and vice versa highlight the dynamic nature of these auto-
immune conditions. These findings underline the critical importance of vigilant monitoring and timely intervention by rheuma-
tologists in patients with primary APS to facilitate early SLE detection, similarly, anticipation of APS should be emphasized for
patients with SLE, focusing on the identified risk factors of the progression of one condition into the other.

Disclosure: B. Elnady: None; Z. Alakkas: None; S. Abdulaziz: None; H. Halabi: None; A. A. G. Ibrahim: None;
H. Draz: None; M. Attar: None; H. Daghasi: None; A. Alhalwani: None; R. Shaker: None; G. Maher Elsheikh: None.

Figure 1: Kaplan-Meier curve to demonstrate the time course of evolving from SLE to APS and evolving from APS to SLE
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a thrombo-inflammatory disease propelled by autoantibodies
that recognize cell surface phospholipids and phospholipid binding proteins. The result is an increased risk of thrombotic
events, pregnancy morbidity, and various other autoimmune and inflammatory complications. Vascular liver disorders (VLD),
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such as portal vein thrombosis, Budd-Chiari syndrome and porto-sinusoidal vascular disorder, are rare but often related to an
underlying hypercoagulable state. We aimed to describe the clinical and immunological features of VLD in APS patients.

Methods: The study is a national, multicentric, retrospective study involving APS patients (2006 Miyakis criteria) followed in
4 French tertiary university centers including 3 national referral centers for rare autoimmune diseases. Clinical and serological
data of APS patients with VLD were analyzed and compared with patients included in the EuroPhospholipid cohort.

Results: Thirty-four APS patients with VLD (20 women (59%); median (IQR) age 35 (24.5;42) years at APS diagnosis; 65% of
primary APS) were included in the study. Forty-one VLD were reported in 34 patients including portal vein thrombosis
(n=26/41, 63%), Budd-Chiari syndrome (n=12/41, 29%) and porto-sinusoidal vascular disorder (n=3/41, 7%). VLD were
the first thrombotic event in 27 (79%) patients. In patients in whom VLD was the heralding manifestation of APS, APS diag-
nosis was made at VLD onset (n=18/27, 67%) or a median (IQR) of 6 (3;7) years after (n=9/27, 33%), when a second throm-
botic event occurred. Lupus anticoagulant, IgG/IgM anticardiolipin and IgG/IgM anti-β2glycoprotein-1 autoantibodies were
detected in 56%, 71% and 43% of patients, respectively and 26 % of patients were aPL triple-positive. All patients were
treated with oral anticoagulants including VKA in all but one case. Over a median (IQR) of 9.5 (5;14) years of follow-up,
21 (62%) patients displayed a new thrombotic event while all but 2 (n=19/21, 90%) were under oral anticoagulants. Nine
(26%) patients suffered major bleeding including digestive hemorrhage in 5 cases. Portal hypertension was documented
in 15 (44%) patients. As compared with EuroPhospholipid APS patients (mean age of 34 (+/-13) years at disease onset),
APS patients with VLD were more frequently male (n=14/34, 41% vs n=180/1000, 18%, p=0.002) and suffered a higher fre-
quency of thrombotic recurrence (n=21/34, 62% vs n=118/771, 15%; p< 0.001) and major bleeding (n=9/34, 26% vs
n=61/1000, 6%; p< 0.001) during follow up
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Conclusion: VLD, mostly portal vein thrombosis, may be the presenting manifestation of APS. APS patients with VLD dis-
played a more severe thrombotic phenotype and are at higher risk of major bleeding.

Disclosure: M. Katims: None;M. Pineton de Chambrun: None;C. Yelnik: None; A. Mageau: None; A. Clarke: None;
M. Papo: None; Z. Amoura: Amgen, 1, 5, AstraZeneca, 1, 5, 6, GSK, 1, 5, 6, Novartis, 1, 5, Roche, 5; M. Lambert:
None; T. Papo: None; L. Delaval: None; P. Rautou: None; N. Costedoat-chalumeau: Bristol-Myers Squibb(BMS),
1; K. Sacré: None.
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Intra-renal Involvement in Primary Antiphospholipid Antibodies
Syndrome: Data from Two Italian Centers
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Cecilia Nalli7, Laura Andreoli8, Federico Alberici9, Franco Franceschini1, Dario Roccatello10 and Angela Tincani11,
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Brescia, Italy, 2University of Turin, Torino, Turin, Italy, 3Rheumatology and Clinical Immunology Unit and Department of
Clinical and Experimental Sciences, ERN ReCONNET; ASST Spedali Civili and University of Brescia, Italy, Brescia, Italy,
4Nephrology Unit and Department of Medical and Surgical Specialties, Radiological Sciences, and Public Health; ASST
Spedali Civili and University of Brescia, Italy, Brescia, Italy, 5University of Turin, Turin, Italy, 6Nephrology Unit, University of
Brescia, ASST Spedali Civili, Brescia, Italy, Brescia, Italy, 7ASST SPEDALI CIVILI DI BRESCIA, Brescia, Italy, 8University of
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid antibodies nephropathy (aPL-N) is defined by thrombotic microangiopathy
(TMA) early lesions and late lesions such fibro-intimal hyperplasia with luminal obliteration/organized thrombi, fibrous arte-
rial/arteriolar occlusion and focal cortical atrophy1.Beyon d these distinct microvascular lesions, other glomerular condi-
tions (membranous nephropathy, MN; focal segmental glomerulosclerosis, FSGS), were reported in primary APS
(PAPS) patients, even without aPL-related vascular lesions. Aim: 1) To evaluate clinical/laboratory features associated to
intra-renal involvement in PAPS patients; 2) to clinically and histologically characterize PAPS patients with a) aPL-N and
b) non-aPL-N intra-renal involvement.

Methods: Observational multicentric study including PAPS patients regularly followed (1984-2023). 1) Case-control study:
PAPS patients with intra-renal involvement histologically confirmed vs PAPS patients without renal involvement signs. 2)
Separate analysis according to renal histologic findings: a) aPL-N and b) non-aPL-N.

Results: Among 258 PAPS patients (78% females, median age at onset: 32 years, 67% thrombotic phenotype, 54%
obstetric phenotype, 41% triple aPL+), 17 (7%) had histologically confirmed intra-renal involvement. It was the first disease
manifestation in 10/17 (59%) patients, the main presentation was with isolated urinary abnormalities (IUAs) in 53% of the
cases. At renal biopsy 35% had classic aPL-N injuries while 65% showed non-aPL-N intra-renal lesions. 1) Patients with
intra-renal involvement suffered less macrovascular thrombotic events and more catastrophic APS (CAPS), thrombocytope-
nia, epilepsy, and lupus anticoagulant (LA)+ (Table 1). 2a) aPL-N was the first manifestation of APS in 5/6 (83%) cases,
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presenting with severe arterial hypertension in 17%, CAPS in 33% and IUAs in 50%. Despite therapy with anticoagulant
(60%) or antiplatelet (40%) drugs in most patients, the 12-months renal response was complete in only 1/3 of the cases; half
of the patients suffered subsequent aPL-related events (3/6 thrombocytopenia; 2/6 thrombotic events).

2b) PAPS patients with non-aPL-N intra-renal lesions had MN in 6/11 and FSGS in 5/11 cases, with some degree of non-
specific vascular injury in 64%. As compared to patients with aPL-N, they presented more frequently normal serum creati-
nine and higher 24h-proteinuria levels (Figure 1) but no differences in systemic autoantibodies/complement levels. All the
patients belonging to this subgroup experienced aPL-related events (8/11 thrombotic events, 5/6 obstetric events, 3/11 epi-
lepsy, 2/11 heart valve lesions, 1/11 thrombocytopenia), that in 45% cases were preceded by the renal disease.
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Conclusion: The present work highlights the importance of conducting appropriate renal study in PAPS patients with renal
biopsy, if needed, even in presence of mild IUAs. It underscores that aPL-N, being part of the peculiar microvascular APS
subset, may require a treatment strategy beyond anticoagulation2. From nephrologists’ perspective, routinary screening
for aPL during the assessment of glomerulopathies could be relevant, given the aPL prognostic role in the development of
subsequent related events.

Disclosure: L. Moschetti: None; S. Sciascia: Chugai Pharmaceutical Co., Ltd., 2; M. Fredi: None; M. Zappa: None;
M. Radin: None; I. Cavazzana: None; S. Affatato: None; C. Nalli: None; L. Andreoli: Pfizer, 2, UCB, 2; F. Alberici:
None; F. Franceschini: None; D. Roccatello: None; A. Tincani: None.
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Association of Cognitive Impairment Measured by Montreal Cognitive
Assessment and Plasma Levels of Growth Differentiation Factor 15 in
Patients with Antiphospholipid Antibody Syndrome
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Angelica Viruel-Mejia6, David Vera Bustamante7, Luis H. Silveira Torre8, Angélica Vargas Guerrero9, Mayra Nadia
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Cardiología Ignacio Ch�avez, Ciudad de Mexico, Mexico, 2Instituto Nacional de Cardiología Ignacio Ch�avez, Ciudad de
México, Mexico, 3Instituto Nacional del Cardiología Ignacio Ch�avez, México, Distrito Federal, Mexico, 4Instituto Nacional
de Cardiología Ignacio Ch�avez, Mexico City, Mexico, 5Escuela Superior de Medicina-Instituto Politecnico Nacional,
Ciudad de México, Mexico, 6Rheumatology Departement at National Institute of Cardiology Ignacio Chavez -
Universidad Autonoma del Estado de Hidalgo, Tula de Allende, Hidalgo, Mexico, 7Benemerita Universidad Autonoma de
Puebla, Heroica Puebla de Zaragoza, Puebla, Mexico, 8Department of Rheumatology, Instituto Nacional de Cardiología
Ignacio Ch�avez., Mexico City, Mexico, 9Department of Rheumatology, Instituto Nacional de Cardiología Ignacio Ch�avez.,
México, Mexico, 10Mental health outpatient clinic of the National Institute of Cardiology Ignacio Chavez, México, Mexico,
11Hospital General de Zona No. 27 del Instituto Mexicano del Seguro Social, Mexico, Distrito Federal, Mexico,
12Rheumatology Department - National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
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Background/Purpose: Growth differentiation factor 15 (GDF-15), is a stress induced inflammatory cytokine, member of the
transforming growth factor-β superfamily, tissue injury. It is predominantly expressed in cardiomyocytes, adipocytes,
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macrophages, endothelial and vascular smooth muscle cells [Wischhusen J, et al. Front Immunol 2020; 11:951]. The associ-
ation of this molecule with cardiovascular risk in patients with APS has been documented by measuring carotid intima-media
thickness [Tektonidou MG, et al. Rheumatology (Oxford) 2021;61(1):394-399]. It has been reported that high levels of GDF-
15 are associated with cognitive performance in older adults in the general population [Jiang J, et al. Curr Opin Psychiatry
2016;29(2):181-6]. The association of mild cognitive impairment in APS patients with plasma GDF-15 levels has not been
studied.

The aim of this study is to determine the correlation between cognitive impairment and plasma GDF15 levels in patients
with APS.

Methods:We studied patients with APS and healthy controls matched for age, sex, and body mass index. Patients with APS
met the 2023 ACR or 2016 Sydney criteria. The participants were invited during the waiting time of a rheumatology outpatient
clinic of the Ignacio Ch�avez National Institute of Cardiology from January 5 to May 21, 2024. All of them underwent the Mon-
treal Cognitive Assessment (MoCA) and the following questionnaires: Damage Index in Antiphospholipid Syndrome (DIAPS),
Patient Health Questionnaire (PHQ9), General Anxiety Disorder-7 (GAD7), Health Assessment Questionnaire (HAQ-DI), Euro-
Qol, International Physical Activity Questionnaire (IPAQ), and Morinsky-Green for assessment of adherence to treatment.
Plasma levels of GDF-15 were measured using Human GDF-15 Immunoassay Quantikine ELISA from biotechne R&D SYS-
TEMS. This protocol was approved by the institute’s ethics committee; all patients gave their informed consent.
Kolmogorov-Smirnov’s test, Student’s T test, MannWhitney U test, chi square test or Fisher’s exact test were used, as appro-
priate. Correlations were performed with the Spearman method. A value of p< 0.05 was considered statistically significant.

Results: Twenty nine patients with APS and 23 controls were included. 22 of the APS patients were female, median age
was 35 (26-46) years; 17 patients had the primary form of the syndrome, and the DIAPS score was 3 (2-4). A negative cor-
relation was found between the MoCA test score and plasma levels of GDF15 (Rho= -0.428, p= 0.020) in patients with APS
(n=29) (panel A of figure 1). Panel B of figure 1 shows that the difference in plasma levels of GDF15 between patients and
controls was statistically significant, 1262 pg/mL (705-1919) vs 456 pg/mL (308-810); p= 0.002.The PHQ9, GAD7, HAQ-
DI, and EuroQol scales were different between patients and controls (p< 0.05), while the physical activity and adherence
to treatment scales were not significant.

Conclusion: Mild cognitive impairment in patients with APS was associated with plasma levels of GDF-15; in fact, patients
with APS had higher levels. GDF-15 could have a potential role as a marker of mild cognitive impairment. Further studies are
necessary to establish this finding.

Figure 1. Growth Differentiation Factor 15 (GDF-15) in antiphospholipid antibody syndrome (APS). Negative correlation of MoCA score and GDF-
15 in APS patients (Panel A). Increased plasma levels of GDF-15 in APS vs healthy controls (Panel B).
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Disclosure: E. Aranda Cano: None; J. Roldan Ortega: None; Y. Ju�arez-Vicuña: None; F. S�anchez Muñoz: None;
I. Palafox Sosa: None; L. Viruel-Mejia: None; D. Vera Bustamante: None; L. Silveira Torre: None; A. Vargas Guer-
rero: None; M. Quintanar-Cuevas: None; E. Bautista Jímenez: None; L. Martinez-Martinez: None.

Abstract Number: 0123

The Impact of Sedentary Behavior and Physical Activity Level on Clinical
Parameters and Quality of Life in Patients with Primary Antiphospholipid
Syndrome (PAPS)

Carla Silva1 and Danieli Andrade2, 1University of Sao Paulo, Salvador, Bahia, Brazil, 2University of São Paulo, São Paulo,
SP, Brazil

SESSION INFORMATION
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Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Legend: BMI, body mass index; WC, waist circumference; CVD, cardiovascular disease; AC, Abdominal circumference; DVT, deep vein thrombo-
sis; PE, pulmonary embolism; aβ2GPI, anti-beta2-glycoprotein I; DIAPS, damage index in antiphospholipid syndrome; aGAPSS, adjusted global
antiphospholipid syndrome score; LPA, Light Physical Activity; MVPA, moderate to vigorous physical activity, RR, reference range.
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Background/Purpose: PAPS is an autoimmune disease marked by thrombosis, obstetric poor outcomes and antiphos-
pholipid antibodies. Despite treatment, APS is associated with high morbidity and mortality, mainly from thrombotic events
and cardiovascular risk factors (CVRF). This study evaluates the corelation between sedentary time, physical activity and
clinical parameters in PAPS.

Methods: This cross-sectional study included 62 patients with thrombotic PAPS classified by Sydney criteria (1), without
severe physical limitations. Sedentary time and physical activity were measured using activPALmicro™ accelerometers over
7 days and analyzed with ActivPAL3™ software. Variables included time spent in sedentary behavior, sitting/lying, light
physical activity (LPA), and moderate to vigorous physical activity (MVPA). Thrombotic risk was evaluated using the Adjusted
Global AntiPhospholipid Syndrome Score (aGAPSS), damage by the Damage Index in APS (DIAPS) and quality of life with
the SF-36 questionnaire. Descriptive statistics were calculated as mean ± standard deviation and percentages. Normality
was tested with the Shapiro-Wilk test. Mann-Whitney and Spearman correlation tests were used. Multiple linear regression
models were proposed. Analyzes were performed with 5% significance level using Jamovi and R.

Fig 1 – Spearman Correlation: physical activity levels between DIAPS and SF-36 domains. Legend: LPA, Light Physical Activity; MVPA, moderate
to vigorous physical activity, DIAPS, damage index in antiphospholipid syndrome. *Correlation is significant at the 0.05 level. **Correlation is signif-
icant at the 0.01 level.
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Results: Table 1 summarizes data in PAPS patients, predominantly female (89%), with age of 43.8±10.5years and BMI of
31.3±7 kg/m2. CVRF included hypertension (40%) dyslipidemia (40%) and BMI over 30kg/m2 (53,2%). Most patients were
positive for lupus anticoagulant (92%), with 27% having triple positivity. PAPS DIAPS was 3.4±2.8 and aGAPSS was 9.6
±4. Patients presented 9±2.6h of daily sedentary time, with only 12.7% meeting the recommended 150min of weekly
MVPA. No significant correlations were found between sedentary time, physical activity levels and aGAPSS scores. Patients
with higher thrombosis recurrence presented lower standing time (p=0.006) and a tendency towards longer sedentary time
(p=0.059).

DIAPS was negatively correlated with higher MPVA (p< 0.05; rho= -0.32) and with SF-36 domains: physical (rho= -0.33),
emotional (rho= -0.35), energy/vitality (rho= -0.27), physical (rho= -0.29), and mental (rho= -0.29) scores (Fig 1). Positive cor-
relations (p< 0.05) were found between MVPA and SF-36 domains: physical aspect (rho= 0.38), functional capacity
(rho=0.32), energy/vitality (rho=0.28), and physical aspect (rho=0.37) (Fig 1). In the multiple linear regression model (table
2) between independent variables and DIAPS, physical activity showed a trend towards damage reduction: LPAmight affect
DIAPS (β= -0.019, p=0.055) and MVPA negatively (β= -0.008, p=0.067).

Conclusion: This study suggests a correlation between physical activity and better health outcomes in PAPS. Higher levels
of MVPA were inversely associated with DIAPS, and increased physical activity improved the perception of quality of life. This
study suggests that PAPS should be oriented to remain active.

Disclosure: C. Silva: None; D. Andrade: None.

Table 2 - Comparison of Multiple Linear Regression Models Controlled for Age, Disease Duration, Number of Total Thrombotic Events, and Phys-
ical Activity Level with DIAPS as the Dependent Variable Legend: LPA, Light Physical Activity; MVPA, moderate to vigorous physical activity.
*p<0,05.
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Abstract Number: 0124

Sexual Health Challenges in Primary Antiphospholipid Syndrome:
Exploring Prevalence and Clinical Correlates

Jonathan Campos-Guzm�an1, María Espinosa-Le�on2, Iris Paola García Herrera1, Iris Jazmín Colunga Pedraza3, Mariel
Martínez-Ruiz1, Ana Barrera-Vargas4, Guillermo Guaracha Basañez5 and javier Merayo Chalico6, 1Department of
Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City,
Mexico, 2Department of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador
Zubir�an, Mexico City, Mexico, Mexico City, Mexico, 3Division of Rheumatology, University Hospital "Dr. Jose Eleuterio
Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 4Instituto Nacional de Ciencias Médicas y
Nutrici�on Salvador Zubir�an, Ciudad de México, Federal District, Mexico, 5Instituto Nacional de Ciencias Médicas y
Nutrici�on n"Salvador Zubir�onn", Mexico City, Mexico, 6Department of Immunology and Rheumatology, Instituto
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a systemic thromboinflammatory disease with various forms of
presentation. There is limited information on sexual function in patients with APS, and it is unclear whether it may be associ-
ated with chronic disease damage or if other clinical parameters can predict issues in this area of sexual health.

Methods:We conducted a cross-sectional study at two tertiary referral centers in Mexico City and Monterrey from January
to May 2024. The study included patients aged ≥16 years who met the revised Sapporo criteria for APS and had been sex-
ually active within the past six months. Patients with other autoimmune diseases, prothrombotic disorders, or chronic viral
infections were excluded. All participants completed the Changes in Sexual Functioning Questionnaire-14 (CSFQ-14), which
assesses various domains of sexuality, and had their ankle-brachial index (ABI) measured. Additionally, we asked three
questions: 1) Do you think you have sexual dysfunction? 2) Would you be interested in being referred to a specialist if you
have any alteration in your sexual function? and 3) Do you consider that your illness influences your sexual function? The
damage index for patients with thrombotic antiphospholipid syndrome (DIAPS) was calculated, and additional demographic,
clinical, and serological variables were recorded.

Results: We included 47 patients with APS, of whom 87.5% were women. The average age was 40.9 ± 10.9 years, with a
median disease duration of 7.0 years (IQR 7-14). Thrombotic APS was observed in 68% of the participants. A majority (70%)
were on vitamin K antagonists, while 30% were taking hydroxychloroquine. The two primary comorbidities identified were
obesity (25.5%) and dyslipidemia (23%). The average cumulative damage score, as measured by DIAPS, was 2, and the
mean ABI was 0.97 ± 0.16.

Sexual dysfunction, as assessed by the CSFQ-14 total score, was present in 34% of the patients, with pleasure being the
most affected domain (94%). Those with sexual dysfunction had lower levels of education (12.8 vs. 15.8 years, p=0.01), a
higher incidence of immunosuppressant use (p=0.03), and a greater likelihood of believing they had sexual dysfunction
(p=0.01). However, they were less inclined to seek help from a specialist in sexual function if needed (p=0.003). Gender-
specific analysis revealed that more women reported sexual dysfunction in the desire/frequency domain compared to men
(70% vs. 30%, p=0.05). Additionally, a correlation was found between the total ABI and both the frequency domain
(r=0.31, p=0.03) and the arousal/erection domain (r=0.29, p=0.04). Further details are presented in Table 1 and Figure 1.
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Conclusion: This study is the first to outline the prevalence and clinical manifestations of sexual dysfunction in individuals
with APS. Sexual function is impaired in these generally young patients who have few comorbidities and low chronic organ
damage. Rheumatologists should consider this issue during regular visits and inquire about their patients’ sexual health.

Table 1. Baseline demographic, clinical and laboratory characteristics of patients with APS *Based on CSFQ-14 total score
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Further research is needed to determine the underlying pathophysiological mechanisms of this condition, but endothelial
damage and thrombotic alterations may play a role.

Disclosure: J. Campos-Guzm�an: None; M. Espinosa-Le�on: None; I. García Herrera: None; I. Colunga Pedraza:
None; M. Martínez-Ruiz: None; A. Barrera-Vargas: None; G. Guaracha Basañez: None; j. Merayo Chalico: None.

Abstract Number: 0125

Electronic Health Record Rule-Based Computable Phenotype of
Antiphospholipid Syndrome

Emily Balczewski1, Amala Ambati2, Wenying Liang1, Jacqueline Madison1, Yu Zuo1, Karandeep Singh3 and Jason
Knight1, 1University of Michigan, Ann Arbor, MI, 2University of Michigan, Toledo, OH, 3University of California -- San
Diego, San Diego, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Electronic health record (EHR) data provide a widely available, inexpensive, and information-rich
tool that is underutilized in the research of rare diseases like antiphospholipid syndrome (APS). However, due to the relative
complexity and time intensity of classifying APS, as well as likely inaccuracies in EHR coding, it can be challenging to identify
high-fidelity cohorts of APS patients that can serve as a starting point for retrospective and prospective clinical research. We
present the first computable phenotype for identifying APS patients from EHR data and hope to use this as a platform for
identifying collaborators interested in expanding this work to multiple sites.

Figure 1. Patients with sexual dysfunction categorized by gender. Sexual dysfunction was assessed using the CSFQ‐14 cut‐off points for both the
total score and the different domains.
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Methods: Data from a single United States-based academic medical center’s EHR (2015-2023) were used. The study pop-
ulation included 129 APS patients–classification manually verified by APS experts–and 2 control groups: 35 antiphospholipid
antibody (aPL)-only patients (who had positive aPL tests, but did not meet the classification criteria for APS) and 258 controls
(half with at least one rheumatology clinic visit and half without) matched for demographics and healthcare utilization (-
Table 1). Structured EHR data for ICD-10 codes, medications, and laboratory tests were engineered into 1,878 features.
The recursive-partitioning (‘rpart’) R package (version 4.1.19) was trained to classify APS vs. all controls using a decision tree
of depth 3, 4, and 5. These decision trees were inspected by hand and merged using expert input to produce one final deci-
sion tree that could be evaluated on a held-out test set.

Results: The simplest possible rule-based computable phenotype for APS classified a patient as having APS if they had at
least 1 diagnostic code for APS. This simple phenotype was perfectly sensitive (1.00) in our sample, but had only a moderate
positive predictive value (PPV = 0.79) largely attributable to overcoding of APS diagnostic codes in aPL-only controls. There-
fore, to identify APS patients with higher fidelity, we developed a decision tree using recursive partitioning and expert input
(Figure 1). With the addition of the requirement for multiple APS diagnostic codes, medication usage, and some simple clin-
ical features, the new model sacrificed sensitivity (0.78) for a much improved PPV (0.90). A potential limitation of this
approach is that the false negatives had lower healthcare utilization (median = 19 encounters) than the true positives (median
= 152), and therefore may be missing instrumental data required for correct classification.

Figure 1: Rule-based computable phenotype for APS in decision tree format. This computable phenotype uses structured EHR data for diagnostic
codes, medications, and laboratory test results. Terminal nodes of the decision tree are colored green if a novel patient meeting the required char-
acteristics would be classified as having APS and red if the patient would be classified as not having APS. APS ICD-10 codes = D68.61, D68.312,
D68.62; INR = international normalized ratio.

Table 1: APS patient and control group characteristics. Demographic and healthcare utilization characteristics ofAPS patients = patients with a
diagnosis of antiphospholipid syndrome by APS experts; aPL+ Controls = patients who have persistently positive antiphospholipid antibody tests,
but do not meet clinical criteria for an APS diagnosis; Matched Rheumatology Controls = fuzzy matched 1:2 with APS patients by age, gender,
race, and number of rheumatology clinician encounters (virtual or in person); Matched General Controls = fuzzy matched 1:2 with APS patients
by age, gender, race, and number of total clinician encounters (virtual or in person).
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Conclusion: This first computable phenotype lays a critical foundation for future APS research. The phenotype’s rule-based
nature and relatively simple features should make it highly portable to other health systems. Furthermore, the strong PPV is
likely to allow researchers to conduct clinical research on groups of highly-likely APS patients, instead of using unreliable
diagnostic codes alone. In the future, we hope to validate this phenotype among diverse health systems in pursuit of continu-
ing to improve its sensitivity and inclusivity while maintaining a high PPV.

Disclosure: E. Balczewski: None; A. Ambati: None; W. Liang: None; J. Madison: None; Y. Zuo: None; K. Singh:
None; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.

Abstract Number: 0126

Underdiagnosis Prediction Fingerprint for Antiphospholipid Syndrome
Derived from Electronic Health Record Data

Emily Balczewski1, Amala Ambati2, Wenying Liang1, Jacqueline Madison1, Yu Zuo1, Karandeep Singh3 and Jason
Knight1, 1University of Michigan, Ann Arbor, MI, 2University of Michigan, Toledo, OH, 3University of California -- San
Diego, San Diego, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a rare autoimmune disease that is likely to demonstrate
improved outcomes with earlier diagnosis and treatment. However, given APS’s complex, multi-system disease manifesta-
tions, as well as the likelihood of underrecognition by some community-based providers, patients may not have received the
proper testing and/or referrals to receive a diagnosis. Here, we present a first-generation prediction model for APS which
does not rely on APS-specific diagnostic codes or laboratory tests, and can potentially be used to identify patients with
undiagnosed APS.

Table 1: APS patient and control group characteristics. Demographic and healthcare utilization characteristics of our study sample. APS patients =
patients with a diagnosis of antiphospholipid syndrome by APS experts; aPL+ Controls = patients who have persistently positive antiphospholipid
antibody tests, but do not meet clinical criteria for an APS diagnosis; Matched Rheumatology Controls = fuzzy matched 1:2 with APS patients by
age, gender, race, and number of rheumatology clinician encounters (virtual or in person); Matched General Controls = fuzzy matched 1:2 with
APS patients by age, gender, race, and number of total clinician encounters (virtual or in person).
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Figure 1: Prediction model confusion matrix and performancemetrics. The confusion matrix shows the true and false positives and negatives on the 20%
held-out test set. A variety of standard performance metrics for binary classification are provided below. F1 = F1 score; Kappa = Cohen’s Kappa.

Figure 2: Prediction model feature importance. The top 30 features are ranked by feature importance relative to the most important feature (Median
PTT) in a gradient-boosted decision tree to predict APS. Features include 1) laboratory results with summarized numeric values (i.e., Min/Median/
Max) or binarized test interpretations (i.e., Positive or Negative), 2) diagnostic code counts grouped by chapter (e.g., MXX.XX), category (e.g., M35.
XX), or etiology (e.g., M35.1X), and 3) medication counts grouped by medication (e.g., enoxaparin) or medication class (e.g., anticoagulants). APS-
specific features such as ICD-10 codes and laboratory tests are excluded from the model.
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Methods: Electronic health record (EHR) data (2015-2023) from a single United States-based academic medical center
were used. The study population included 129 APS patients, whose classification was verified by APS experts. The control
groups included 35 antiphospholipid antibody (aPL)-only patients (who had positive aPL tests, but did not meet the classi-
fication criteria for APS) and 258 individuals matched for demographics and healthcare utilization (Table 1). Structured EHR
data for ICD-10 codes, medications, and laboratory tests were engineered into 1,878 features with guidance from APS
experts. APS-specific features that were excluded from the model included certain ICD-10 codes (D68.61, D68.312,
D68.62) and laboratory tests (anticardiolipin, anti-beta-2 glycoprotein I, and lupus anticoagulant). A gradient-boosted deci-
sion tree (GBDT) from the xgboost R package (version 1.7.7.1) with max_depth = 14 was trained to classify APS vs. all con-
trols and evaluated on a held-out test set.

Results:Our GBDTmodel to classify patients as having or not having APSwithout APS-specific features had strong performance
on our test set (Figure 1). While the model had only moderate sensitivity (0.65), it had a high specificity (0.96) and precision (0.81).
Therefore, the model was able to leverage an APS-specific signature of EHR variables to appropriately classify many APS patients
in our sample. While some of this strong performance may have been driven by the high feature importance (Figure 2) of antico-
agulant use (which could be the result of an APS diagnosis, not a precursor to it), we believe this first-generation model may still be
applicable to diagnosis-naive patients because it captures a breadth of APS-related features like the ICD-10 N96 code for recur-
rent pregnancy loss and various laboratory tests not influenced by anticoagulants such as segmented neutrophil count.

Conclusion: Earlier APS diagnosis is a promising avenue for improving patient outcomes. This abstract presents proof of
concept that APS patients have a signature of EHR data that can be used to identify APS patients who either lack a diagnos-
tic code or a diagnosis altogether. Work is now underway to test the utility of adding more features to the model
(e.g., unstructured clinical notes) and, importantly, to perform internal validation of possible cases in our health system via
chart review and external validation at other healthcare centers. This model could inform future clinical-decision support
tools which suggest to providers (e.g., primary care doctors) that they should order specific blood tests or refer a patient
for expert evaluation of APS.

Disclosure: E. Balczewski: None; A. Ambati: None; W. Liang: None; J. Madison: None; Y. Zuo: None; K. Singh:
None; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.

Abstract Number: 0127

Unsupervised Machine Learning Improves Clinical Stratification and
Prognostic Evaluation for Antiphospholipid Syndrome: A Large Cohort
Study from China

Chen Chen1, Ao Zhang2, Jianhui Cheng3, Zhongqiang Yao4, Juan Meng5, Yilu Qin6, Qingyi Lu1, Yufei Li1, Xiangjun Liu1,
Tianhao Li7, Chao Hou7, Yundi Tang1, Hongjiang Liu8, Ning Xu1, Sai Dong1, Xinxin Li3, Fangmin Xu2, Jianping Guo1 and Chun
Li1, 1Peking University People’s Hospital, Beijing, China, 2Beijing University of Posts and Telecommunications, Beijing,
China, 3State Key Laboratory of Neurology and Oncology Drug Development, Nanjing, China (People’s Republic), 4Peking
University Third Hospital, Beijing, China, 5Beijing Chaoyang Hospital Affiliated to Capital Medical University, Beijing, China,
6Affiliated Xinxiang Central Hospital of Xinxiang Medical University, Xinxiang, China (People’s Republic), 7Peking University
Health Science Center, Beijing, China, 8West China Hospital, Sichuan University, Chengdu, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Antiphospholipid syndrome (APS) is a complex disease characterized by the presence of anti-
phospholipid antibodies (aPLs). Its significant clinical heterogeneity brings clinical and therapeutical challenges. To date
few studies have focused on APS subtype-specific stratification, which could be important for clinical management and
prognostic evaluation in APS. We therefore aimed to study whether unrecognized disease subgroups can be identified by
developing a novel integrated metrics for unsupervised clustering algorithm.

Methods: A two-stage (training and validation) study was conducted. Totally 808 APS patients were enrolled (training
cohort: n=442, validation cohort: n=366). Of which, the validation cohort was consisted of an internal sub-cohort (n=245)
and an external sub-cohort (n=121). An unsupervised K-means clustering algorithm was applied to stratify the study sub-
jects, according to multiple indicators, e.g. age, gender, obstetric complications, thrombotic events, non-criteria APS man-
ifestations, immunoglobulin and complement levels, etc. The different clusters were then evaluated for their prognostic
outcomes. Finally, we conducted a proteomic analysis for primary APS patients derived from three Clusters (n=25) and
healthy controls (n=9).

Results: By using the unsupervised clustering algorithm, we identified three distinctive clusters. Cluster 1 was predominantly
consisted of female patients with obstetric complications and very few patients were with thrombotic APS. These clustered
patients showed a good prognosis. Cluster 2 was also mainly consisted of female patients, but most of them suffered from
thrombosis. These clustered patients displayed apparent non-criteria APS manifestations and/or metabolic syndromes, and

Figure 1. Kaplan-Meier curves for overall survival

Figure 2. Principal component analysis (PCA) of proteomics
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an intermediate prognosis. These patients also had a significant decrease in complement C3 and C4. In contrast,Cluster 3was
dominantly consisted of male patients, and most of them had thrombotic APS, with a high proportion of primary APS. The clus-
tered patients displayed a poor prognosis (shown in Figure 1). Furthermore, positivity of the triple aPLs were gradually increased
from Cluster 1 to Cluster 3. Proteomic analysis identified 157 significant differentially expressed molecules across three clusters,
mainly involving in complement and coagulation cascades. Principal component analysis (PCA) of proteomics clearly discrimi-
nated APS patients from HCs, as well as the patients derived from three Clusters (shown in Figure 2).

Conclusion: By the unsupervised machine learning approach, we identified three distinct APS subgroups. Each subgroup
displayed unique clinical manifestations and molecular features, as well as a marked difference in prognostic outcomes. Our
novel findings will provide new insight into the pathogenesis of APS, andmay also provide new clues for clinical management
and prognostic evaluation in APS.

Disclosure: C. Chen: None; A. Zhang: None; J. Cheng: None; Z. Yao: None; J. Meng: None; Y. Qin: None; Q. Lu:
None; Y. Li: None; X. Liu: None; T. Li: None; C. Hou: None; Y. Tang: None; H. Liu: None; N. Xu: None; S. Dong: None;
X. Li: None; F. Xu: None; J. Guo: None; C. Li: None.

Abstract Number: 0128

Damage Index in Patients with Thrombotic Antiphospholipid Syndrome
(DIAPS) Version 2.0: One Single Center Pilot Study

Laura Aline Martinez-Martinez1, Mary-Carmen Amigo2 and María Victoria Goycochea Robles3, 1Rheumatology
Department - National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito Federal, Mexico, 2ABC Medical
Center, Mexico City, Estado de México, Mexico, 3Universidad Nacional Autonoma de Mexico, Mexico city, Distrito
Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid antibody syndrome is the main acquired thrombophilia in the rheumatological
area. It is characterized by thrombotic events and obstetric morbidity associated with the presence of antiphospholipid anti-
bodies. Thrombotic manifestations confer chronic accumulated damage that can be evaluated using the first version of the
Damage Index in patients with thrombotic Antiphospholipid Syndrome (DIAPSv1) [Amigo MC, et al. Lupus. 2015 Aug;24
(9):927-34]. Recently, an updated version of the DIAPS (DIAPSv2) was developed with new definitions to more accurately
detect lung damage, reweighting of the neurological domain, treatment sequelae, and other adjustments [Abstract poster
#POS1462HPR EULAR2024]. The objective of this study was to correlate the scores of the original version of the DIAPS
and its new version in patients with APS who attend our rheumatology outpatient clinic.

Methods: We include patients with APS who fulfilled the 2023 ACR/EULAR APS criteria and the APS Sydney criteria. The
participants were invited during the waiting time of a rheumatology outpatient clinic of the Ignacio Ch�avez National Institute
of Cardiology from January 5 to May 21, 2024. All of them underwent chart review and the following questionnaires: the orig-
inal version (DIAPSv1) and the updated version (DIAPSv2) of DIAPS. This protocol was approved by the institute’s ethics
committee; all patients gave their informed consent. Kolmogorov-Smirnov’s test, Student’s T test, Mann Whitney U test,
chi-square test, or Fisher’s exact test were used, as appropriate. Correlations were performed with the Spearman method.
A value of p< 0.05 was considered statistically significant.
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Results: Twenty-nine patients with APS were analyzed, 22 patients were female, and the mean age was 18 ± 14 years old;
17 patients had the primary form of the syndrome. The DIAPS score was 3 (2-4) in DIPASv1 and 3 (2-4) in DIPASv2. A pos-
itive correlation was found between DIAPSv1 and DIAPASv2 (Rho=0,936, p< 0.0001) in patients with APS. Interestingly,
DIAPSv1 correlated with the clinical domain score of the 2023 ACR/EULAR APS criteria (Rho=0.459, p=0.012), and a trend
was observed with DIAPSv2 (Rho=0.364, p=0.052).

Conclusion: There is an excellent positive correlation between the score of the original version DIAPSv1 and its updated ver-
sion DIAPSv2. Interestingly, DIAPSv1 correlates better with the clinical domain scores of the 2023 ACR/EULAR APS criteria
and DIAPSv2 only reached a trend. The new items in the updated version may give more weight overall to accumulated
chronic damage, unlike the original version where the sequelae of thrombotic manifestations predominate. Bigger studies
and weighting of the new items are necessary to confirm these findings.

Disclosure: L. Martinez-Martinez: None; M. Amigo: None; M. Goycochea Robles: None.

Abstract Number: 0129

The Efficacy and Safety of Telitacicept Following Rituximab
Immunotherapy on Antiphospholipid Syndrome, a Prospective 24-
Week Study

Qiang Shu1, Qing Zuraw2, Xiaoyu Zhang3, Guillermo Pons-Estel4, Shuning Sun5, Qincheng Che1, Xinyu Li6, Jie Li6 and Qi
Liu6, 1Qilu Hospital, Shandong Provincial Clinical Research Center for Immune Disease and Gout, Jinan, China; Qilu
Hospital, Cheeloo College of Medicine, Shandong University, Rheumatology, Jinan, China, Jinan, China (People’s
Republic), 2RemeGen Biosciences, Inc., South San Francisco, China (People’s Republic), 3Qilu Hospital, Shandong
Provincial Clinical Research Center for Immune Disease and Gout, Jinan China, Beijing, China, 4Centro Regional de
Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, ROSARIO, Santa Fe, Argentina, 5Qilu
Hospital, Shandong Provincial Clinical Research Center for Immune Disease and Gout, Jinan, China; Qilu Hospital,
Cheeloo College of Medicine, Shandong University, Pheumatology, Jinan, China, Jinan, China (People’s Republic), 6Qilu
Hospital, Jinan, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Antiphospholipid Syndrome Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a challenging disease to treat and lack effective therapies.
Rituximab (RTX) can deplete CD20+ peripheral B cells. Telitacicept (TA) is a dual inhibitor targeting BAFF and APRIL. This
study was to investigate the efficacy and safety of TA following RTX for refractory/severe APS.

Methods: This prospective observational study enrolled Primary APS (PAPS, n=12) & Seconary APS (SAPS, secondary to
systemic lupus erythematosus, n=29) patients treated with RTX monotherapy or 200-500mg RTX followed by TA 160mg
qw for 24 weeks. Stable standard-of-care included glucocorticoids (GC), hydroxychloroquine , and anticoagulants/anti-
platelet. The complete remission rate (CR) was the proportion of increased antiphospholipid antibodies (a PL) or lupus anti-
coagulant (LA) value decreased to normal range, and overall remission rate (OR) was the aPL titers decreased into two times
above the normal value or LA decreased to normal range. The incidence of new APS-related clinical events, overall remission
ratio of thrombocytopenia (TP), and adverse events (AE) were analyzed.
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Results: There were 21 patients in the RTA+TA group and 20 in the RTX group who completed this study . During the
screening period (before the use of RTX), the triple positivity of aPL was 53.7%, among which aβ2GPI-IgG showed highest
positivity rate (95.1%). It was observed that aβ2GP1-IgG and aCL-IgG were higher in the RTX+TA group than in the RTX
(Table 2). Among the four different clinical subgroups, the patients with only thrombotic APS (TAPS) showed the highest
positive rate of LA, and much higher values of LA, aβ2GPI-IgG, and ACLIgG at screening and 24w. The median values of
aCL-IgG and aCL-IgM decreased sharply from 0w to 24w in the TAPS group with additional TA treatment (Table 2). The
new clinical events occurring ratio was significant lower in the RTX+TA group than in the RTX group (1/21 vs. 6/20)
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(Figure 1A). There were eight patients with TP in each treatment group. The PLT count in the RTX+TA group was significantly
lower than that in the RTX group during the screening, but higher at baseline and 24w. The OR rates of aβ2GPI-IgA, aβ2GPI-
IgM, ACL-IgM, ACL-IgA, and ACL-IgG in the RTX+TA group were >50%, especially the OR of aβ2GPI-IgA and aβ2GPI-IgM
were significantly higher than RTX group. All aPL values in the RTX+TA group were significantly lower vs. both screening and
baseline. However, in the RTX group, only the LA value at 24w significantly decreased from that of the screening (Figure 1B-
1H). Both groups received a GC dose of 10 mg/day during screening, and the RTX+TA group had 5.0mg/day vs. 7.5mg/day
in the RTX group at 24 weeks (p=0.011). AE was mild in both groups, including 14 RTX infusion-related reactions and two
RTX-associated secondary infections. TA injection had five slight and one moderate local reactions. No additional infections
were reported after TA administration.

Conclusion: In this 24w prospective observational study, RTX followed by TA therapy was a promising strategy for refrac-
tory/severe APS. This immunotherapy strategy effectively reduced the incidence of new-onset APS-related events and low-
ered aPL values without increasing new infections using TA.
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Disclosure: Q. Shu: None;Q. Zuraw: RemeGen Biosciences, Inc., 3;X. Zhang: None;G. Pons-Estel: Abbvie, 6, Astra-
Zeneca, 1, 6, 12, Support to attend a scientific event, Boehringer-Ingelheim, 1, 2, 6, 12, Support to attend a scientific
event, GSK, 1, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 6, 12, Support to attend a scientific event, Pfizer, 1, 6, Remegen,
1, RemeGen, 1, 2, Remegen, 2, RemeGen, 5, 6, Remegen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2, 5, 6; S. Sun:
None; Q. Che: None; X. Li: None; J. Li: None; Q. Liu: None.
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Abstract Number: 0130

Depression Genetic Risk, Diagnoses, and Treatments in Association with
Cardiovascular Disease Events Among Patients with Systemic Lupus
Erythematosus and Rheumatoid Arthritis in the All of Us Research
Program

Jing Cui1, Jeong Yee1, Emily Oakes1, Elizabeth Karlson1, Leah Santacroce1, Hongshu Guan1, Laura D. Kubzansky2,
Karestan C. Koenen2, Candace Feldman1 and Karen Costenbader3, 1Brigham and Women’s Hospital, Boston, MA,
2Harvard School of Public Health, Boston, MA, 3Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnoses of depression, highly prevalent in SLE and RA populations, were associated with
increased cardiovascular disease (CVD) risk in the All of Us Research Program. Here we examine CVD risks associated with
alternate ways of identifying depression and depression risk in this large US-wide electronic health record (EHR) cohort of
SLE and RA patients using: 1) diagnostic codes, 2) antidepressant use, and 3) depression polygenic risk score (depPRS).
We examined each in relation to CVD event risks in an SLE and RA cohort over time, hypothesizing that diagnosed depres-
sion and antidepressant use would be more strongly associated with CVD than would genetic susceptibility to depression.

Methods: All of Us (version 7) includes >287,000 adult US participants who gave consent for linkage to their EHRs,
>230,000 of whom provided blood for whole genome sequencing. RA and SLE patients were identified by ≥2 ICD-9, ICD-
10, or SNOMED codes >2 months apart within 2 years of enrollment. We excluded patients with CVD at baseline. Genetic
risk for depression was defined as in the top 20% of a published multiethnic depPRS (Meng X et al Nat Genet. 2024). Major
depression was identified by ≥2 baseline ICD-9/10 or SNOMED codes. Depression treatment was defined by any baseline
antidepressant medication (tricyclic antidepressants, serotonin reuptake inhibitors, atypical antidepressants). For each mea-
sure of depression, a Cox model estimated hazard ratio (HR) for incident CVD risk in SLE and RA patients from enrollment.
The primary outcome was a composite of acute MI, percutaneous coronary intervention (PCI), coronary artery bypass graft
(CABG) or stroke (ICD9/10, SNOMED codes). Patients were followed until 1st CVD event, 5 years, or data end (7/2022).
Covariates included age, sex, race, ethnicity, income, educational level, smoking status, obesity and comorbidities.
(Sample size for depGRS was 36% smaller as not all had genetic data.)

Results:We included 3,539 patients with RA, 1,683 with SLE (including 233 with both). Baseline characteristics by depres-
sion by diagnostic codes are in Table 1. Those with depression diagnoses were less educated, had lower income, smoked
more, were more obese, and had more comorbidities. Patients were followed for mean 30.4 months (SD 15.8). HRs for
acute MI and stroke were higher among patients with versus without diagnosed depression and antidepressant use than
genetic depression risk (Table 2). After adjustment for smoking status, obesity, and Charlson comorbidity index, HRs
(95% confidence intervals) for CVD events in patients with diagnosed depression were 1.31 (1.05-1.64), treated depression
1.18 (0.98-1.44) and genetic depression risk 0.89 (0.66-1.20).

Conclusion: In this large diverse U.S. cohort of patients with SLE and/or RA without prior CVD events, depression identified
by diagnosis codes or by receipt of antidepressant medication was more strongly associated with increased risk of incident
CVD event than was having a high genetic depression risk score. Findings suggest that diagnosed and treated depression
are more strongly related to CVD risk than is genetic susceptibility to depression among SLE and RA patients.
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Disclosure: J. Cui: None; J. Yee: None; E. Oakes: None; E. Karlson: None; L. Santacroce: None; H. Guan: None;
L. Kubzansky: None; K. Koenen: None; C. Feldman: Bain Capital, LP, 2, BMS Foundation, 5, Curio Bioscience,
12, My husband is a founder and will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1, Inc., 2;
K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta
Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5.
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Abstract Number: 0131

Methotrexate and Tumor Necrosis Factor Inhibitors Independently
Decrease Neutralizing Antibodies After SARS-CoV-2 Vaccination: Updated
Results from the SUCCEED Study

Carol Hitchon1, Dawn Bowdish2, Gilles Boire3, Paul Fortin4, Louis Flamand5, Vinod Chandran6, Roya M Dayam7, Anne-
Claude Gingras8, Catherine Card9, Ines Colmegna10, Maggie Larche2, Gil Kaplan11, Luck Lukusa12, Jennifer Lee12 and
Sasha Bernatsky13, and SUCCEED investigative team, 1University of Manitoba, Winnipeg, MB, Canada, 2McMaster
University, Hamilton, ON, Canada, 3Retired, Sherbrooke, QC, Canada, 4Centre ARThrite - CHU de Québec - Université
Laval, Quebec, QC, Canada, 5Centre Hospitalier Universitaire (CHU) de Québec-Université Laval Research Center,
Quebec City, 6University of Toronto, Toronto, ON, Canada, 7Lunenfeld-Tanenbaum Research Institute at Mount Sinai
Hospital, Sinai Health, Toronto, ON, Canada, 8Lunenfeld-Tanenbaum Research Institute, Toronto, ON, Canada, 9National
Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, MB, Canada, 10The Research Institute of the McGill
University Health Centre, Montréal, QC, Canada, 11University of Calgary, Calgary, AB, Canada, 12The Research Institute of
the McGill University Health Centre, Montreal, QC, Canada, 13Research Institute of the McGill University Health Centre,
Montreal, QC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Given ongoing SARS-CoV-2 circulation, COVID-19 vaccination response in immune-mediated
inflammatory disease (IMID) remains a key issue, particularly regarding effects of common immunosuppressives like metho-
trexate and tumor necrosis factor inhibitors (TNFi). To date, studies focussed on a single disease and/or a single centre, or
assessed only ancestral strains and/or only the presence of antibodies and not viral neutralization ability. When combining
data across centres to achieve a larger and diverse sample, sophisticated modeling must allow for differences across cen-
tres, while aiming to achieve a single estimate of effects. Our purpose was to overcome these challenges.

Methods: Prospectively collected data and sera on adults with inflammatory bowel disease (IBD), rheumatoid arthritis (RA),
spondyloarthritis (SpA), psoriatic arthritis (PsA) and systemic lupus erythematosus (SLE) were collected at academic centres
in Alberta, Manitoba, Ontario, and Quebec. Five labs were used, all performed neutralization for the ancestral strain, four labs
also assessed omicron BA1, and three assessed ancestral BA5. Two serum samples from each participant, collected
between 2022-2023, were assessed. Each lab’s results were analyzed separately using multivariate generalized logit mod-
els (with ordinal outcomes for no, low, medium, and high neutralization ability) and then pooled in random-effects meta-
analyses for ancestral, BA1 and BA5 strains.

Results:We studied 479 individuals; 292 (61%) were IBD, 141 (29.4%) RA, 24 PsA (5%), 13 SpA (2.7%) and 9 SLE (1.9%).
Most (n=447, 93.3%) individuals were white, 62.2 % were female, and the mean age was 56.8 (standard deviation 14.8)
years. Other characteristics are shown in Table 1. Table 2 shows the ORs, adjusted for sex, age, race/ethnicity, IMID,
DMARD, biologics, prednisone, and details of past COVID vaccinations and infections. For both individual labs and the
meta-analyses, adjusted ORs suggested that TNFi and methotrexate were independently associated with less neutralization
ability.

Conclusion: Neutralization responses in immunosuppressed IMID hosts may be diminished by both TNFi and methotrexate
in an independent manner.
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Table 2. Multivariate ordered logit regressiona and random‐effects meta‐analysesb: Adjusted odds ratios (aOR) for methotrexate and tumor‐
necrosis factor inhibitors (TNFi) effects.

Table 1: Description of SUCCEED participants
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Disclosure: C. Hitchon: None; D. Bowdish: AstraZeneca, 1, Federal Government, 6, Pfizer, 1; G. Boire: AbbVie/
Abbott, 1, Biocon, 5, Orimed, 2, 6, Otsuka, 1, Pfizer, 5, Sanofi, 1; P. Fortin: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK),
2, 6, Moderna, 2; L. Flamand: None; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment,
Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1; R. Dayam: None; A. Gingras: None;
C. Card: None; I. Colmegna: None; M. Larche: None; G. Kaplan: AbbVie/Abbott, 6, Ferring, 5, Janssen, 6, Pfizer,
6, Takeda, 2, 6; L. Lukusa: None; J. Lee: None; S. Bernatsky: None.

Abstract Number: 0132

Patients with Systemic Autoimmune Rheumatic Diseases Remain at Risk
for Hospitalization for COVID-19 Infection in the Omicron Era (2022-2024):
A Retrospective Cohort Study

Naomi Patel1, Andrew King1, Shruthi Srivatsan1, Xiaosong Wang2, Emily Kowalski3, Kathleen Vanni3, Grace Qian2,
Jennifer Hanberg3, Katarina Bade3, Alene Saavedra3, Kevin Mueller3, Zachary Williams1, Colebrook Johnson1, Madison
Negron1, Jeffrey Sparks4 and Zachary Wallace5, 1Massachusetts General Hospital, Boston, MA, 2Brigham and Women’s
Hospital, Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, USA, Boston, MA, 5Massachusetts General Hospital, Newton, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The risk of severe acute COVID-19 infection has substantially decreased since the start of the pan-
demic. However, the risk of severe acute COVID-19 outcomes in the recent Omicron era among individuals with systemic
autoimmune rheumatic diseases (SARDs) has not been well studied. We evaluated the risk of hospitalization due to
COVID-19 as well as factors associated with increased odds of hospitalization.

Methods:We identified patients with SARDs and COVID-19 infection from September 1, 2022, when the first SARS-CoV-2
bivalent vaccine became available, through March 15, 2024 in a large US healthcare system. Individuals were identified from
positive tests or COVID-19 antiviral prescription in the EHR, and/or by patient report of a positive home test to their physi-
cian, and COVID-19 infection was confirmed by chart review. Each patient’s first COVID-19 infection within the study period
was considered. The primary outcome was hospitalization due to COVID-19 infection, as determined by a physician inves-
tigator, within 30 days of COVID-19 diagnosis. We also evaluated days of hospitalization, level of care required, and death
within 90 days of infection. We estimated the associations of baseline characteristics with the odds of hospitalization for
COVID-19 infection using multivariable logistic regression.

Results: Among 2,061 patients (75% female, mean age 62.2 years) (Table 1), 134 (6.5%) were hospitalized due to COVID-
19 infection. Of these, COVID-19 respiratory symptoms were the most common reason for hospitalization (63%), followed
by non-respiratory COVID-19 symptoms (20%) (Table 2). Of those hospitalized, 39% required supplemental oxygen, 8%
required non-invasive ventilation, 8% required mechanical ventilation, and 20 (15%) died within 90 days of COVID-19 infec-
tion. Age (adjusted odds ratio [aOR] 1.05 per year), Black race (aOR 3.76, vs. White race), higher Charlson Comorbidity
Index (aOR 2.16 per unit), and past smoking (aOR 1.67, vs. never smoking) were associated with higher odds of hospitali-
zation (Table 3). Female sex (aOR 0.62, vs. male sex) and diagnosis of GCA and/or PMR (aOR 0.35, vs. RA) were associated
with lower odds of hospitalization. Compared to those on antimalarial monotherapy, those on CD20 inhibitors had numeri-
cally higher odds of hospitalization (aOR 2.04). Those on IL-17, 12/23, or 23 inhibitors had higher odds of hospitalization
(aOR 12.59) though this subgroup only contained 5 individuals. Systemic glucocorticoid use was associated with higher
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Table 1. Demographic and clinical characteristics of patients with systemic rheumatic disease at the time of COVID-19 infection, 2022-2024
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odds of hospitalization (aOR 1.97, vs. non-use). There was a trend toward lower odds of hospitalization with a SARS-CoV-2
vaccine in the past 0-6 months (aOR 0.58 vs. no vaccine within 12months). There was no association of calendar time within
the study period with hospitalization for COVID-19.

Conclusion: Patients with SARDs remain at risk of hospitalization for COVID-19, even in the contemporary Omicron era.
Risk factors for hospitalization include older age, Black race, greater comorbidity burden, and systemic glucocorticoid
use. Ongoing mitigation measures including updated vaccinations and pre-exposure prophylaxis should be utilized as
recommended.

Table 2. Clinical characteristics of hospitalizations for COVID-19 infection
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Disclosure: N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; A. King: None; S. Srivatsan: None;
X. Wang: None; E. Kowalski: None; K. Vanni: None; G. Qian: None; J. Hanberg: None; K. Bade: None;
A. Saavedra: None; K. Mueller: None; Z. Williams: None; C. Johnson: None; M. Negron: None; J. Sparks:
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; Z. Wallace:
Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Table 3. Baseline factors at the time of SARS-CoV-2 infection and their associations with hospitalization for COVID-19
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Abstract Number: 0133

The Association Between Gout and Gallstone Disease: US General
Population Analysis

Chio Yokose1, Bohang Jiang2, Natalie McCormick2, Sharan Rai2 and Hyon K. Choi3, 1Massachusetts General Hospital,
Waltham, MA, 2Massachusetts General Hospital, Boston, MA, 3Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Gout is associated with kidney stones, but its association with gallstone disease is not known. Gout
and gallstone disease have several shared risk factors (e.g., obesity, diabetes), but the strong female predilection in gallstone
disease contrasts with the strong male predilection in gout. Novel medications to treat common risk factor conditions for
gout (e.g., semaglutide and tirzepatide) are associated with gallstone disease. Therefore, we sought to determine and quan-
tify the association between gout and gallstone diseases using nationally representative US data.

Methods: We used data from the National Health and Nutrition Examination Survey (NHANES) III (1988-94) and NHANES
2017-18 in which self-reported data on history of gout, gallstones, or gallstone surgery were ascertained. Covariates
included age, sex, race, ethnicity, body mass index, comorbid type 2 diabetes and hyperlipidemia, and use of statins. All sta-
tistical analyses were performed using survey commands of SAS to adjust for clusters and strata of the complex sample
design and to incorporate sample weights to generate estimates for the total civilian, noninstitutionalized US population.
We examined the characteristics of the US population by history of gout in both NHANES III and NHANES 2017-18. We cal-
culated the national prevalence and population estimates of gout and gallstone disease according to sex and age during
both time periods. We then performed logistic regression analyses to calculate the odds ratio (OR) for gallstone disease
while adjusting for covariates using combined data from NHANES III and NHANES 2017-18.

Results: In both NHANES cycles, individuals with gout were older, more likely to be male, and have a higher prevalence of
obesity, type 2 diabetes, and hyperlipidemia compared to those without gout (Table 1). The prevalence of gout increased
from 2.5% (4.7 million) in NHANES III to 5.1% (12.2 million) in NHANES 2017-18 (Table 2, Figure 1). Similarly, the preva-
lence of gallstone disease increased from 5.7% (10.7 million) to 14.8% (35.3 million) (Table 2, Figure 1). The prevalence of
gout among males was higher than that of females in all age categories, while the prevalence of gallstone disease was higher
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among females than males (Table 2). In 2017-18, there were an estimated 3.3 million US adults with both gout and gallstone
disease (Figure 1). Individuals with gout had 2.0-fold higher odds of having gallbladder disease in the age- and sex-adjusted
model (OR 2.0, 95% CI, 1.5 to 2.8); this association attenuated but remained significant in the fully adjusted multivariable
model with an OR of 1.6 (95% CI, 1.1 to 2.2).

Conclusion: Both gout and gallstone disease are highly prevalent conditions among US adults, with increasing prevalence
over time. Notably, 3.3 million US adults suffer from both gout and gallstone disease, and individuals with gout have 1.6-fold
higher odds of having gallstone disease. Additional studies are required to better understand the association between gout
and gallstone disease.

Disclosure: C. Yokose: None; B. Jiang: None; N. McCormick: None; S. Rai: None; H. Choi: Ani, 1, Horizon, 1, 5, LG,
1, Protalix, 1, Shanton, 12, DSMB.
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Abstract Number: 0134

Use of Oral Contraceptives in Females with Rheumatoid Arthritis Is Not
Associated with an Increased Risk of Venous Thromboembolism: United
Kingdom-population Based Study

James Galloway1, Victoria Basey2, Anna Barkaway3, Simon de Lusignan4 and Maya H. Buch5, 1Centre for Rheumatic
Diseases, King’s College London, London, United Kingdom, 2Pfizer UK, Tadworth, United Kingdom, 3Pfizer, Tadworth,
United Kingdom, 4Royal College of General Practitioners Research and Surveillance Centre, Oxford, United Kingdom,
5Division of Musculoskeletal & Dermatological Sciences, University of Manchester, and NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: While the use of oral contraceptives in females with immune mediated inflammatory diseases such
as rheumatoid arthritis (RA) is acknowledged as a risk factor for venous thromboembolism (VTE), the interaction between
oral contraceptive use and RA is poorly understood. In a large population based study, we aimed to estimate RA attributable
VTE risk in females using oestrogen contraceptives and/or on hormone replacement therapy (HRT).

Methods: Females registered with a general practice January 1999 to December 2018 were identified from the Royal Col-
lege of General Practitioners Research (RCGP) and Surveillance Centre (RSC) database. Female RA patients and VTE out-
come (composite of pulmonary embolism and deep vein thrombosis) were determined using previously validated
algorithms. Female unaffected controls (UCs) were matched 4:1 with RA patients by current age (per year), calendar time,
and years since practice registration using nearest neighbour matching with replacement. Absolute VTE rates over 20 years
were compared in RA patients versus matched UCs overall and in two different subgroups defined by the use of oestrogen
contraceptives or HRT. Relative VTE risk over the same period was estimated using Cox proportional hazards models
adjusted for sociodemographic and clinical features and established VTE risk factors (BMI [body mass index], smoking sta-
tus, alcohol use, reduced mobility evidence, thrombophilia, lower limb fracture and family history of VTE).

Results: A total of 82,082 female adults were included in this study, of whom 16,634 were RA patients and 65,448 UCs.
Average

study follow up was 8.3 years (standard deviation [SD]=6.2 years). Female RA patients (mean age 58.3, SD 16.5; mean BMI
27.0, SD 5.9) were similar to matched UCs in their clinical characteristics. Compared to UCs, females with RA were less likely
to receive oral contraceptives (RA n=545 [3.3%], UCs n=2,542 [3.9], p< 0.001) but more likely to receive HRT (RA n=752
[4.5%], UCs n=2,460 [3.8], p< 0.001). Unadjusted VTE events rates were consistently higher in females with RA compared
to UCs (430.2 per 100,000 personyears [py], 95% confidence interval [CI]: 396.1, 466.3; UC: 260.5 per 100,000 py, 95%CI:
247.1, 274.4) and in those receiving and not receiving oral contraceptives and HRT. Overall, relative risk of VTE was 52%
higher in females with RA compared UCs (adjusted hazard ratio [aHR]= 1.52, 95%CI: 1.36, 1.71, p< 0.001). Compared to
UCs, relative risk increases were not statistically significant for females with RA receiving oral contraceptives (aHR 1.43;
95%CI 0.60, 3.63, p=0.46) and HRT (aHR 2.32; 95%CI 0.92, 5.85, p=0.08).

Conclusion: UK data suggest that all women with RA are at a similarly increased risk of VTE irrespective of the use of oes-
trogen contraceptives or HRT, but larger studies are needed to confirm this finding. It is therefore advisable to conduct rou-
tine VTE risk factor assessments for all females with RA.
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This study was sponsored by Pfizer. Momentum Data UK provided project management, medical writing, and statistical
support, funded by Pfizer.

This is an encore abstract previously presented/published for the British Society of Rheumatology Annual conference 2024
https://doi.org/10.1093/rheumatology/keae163.167

Disclosure: J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;
V. Basey: Pfizer, 3; A. Barkaway: Pfizer, 3; S. de Lusignan: AstraZeneca, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK),
5, Merck/MSD, 5, Moderna, 5, Sanofi, 5, Seqirus, 5, Takeda, 5;M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer
Ingelheim, 6, CESAS Medical, 6, Galapagos, 2, 6, Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6.
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Population Study
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Diseases, King’s College London, London, United Kingdom, 2Pfizer UK, Tadworth, United Kingdom, 3Pfizer, Tadworth,
United Kingdom, 4Royal College of General Practitioners Research and Surveillance Centre, Oxford, United Kingdom,
5Division of Musculoskeletal & Dermatological Sciences, University of Manchester, and NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Risk of venous thromboembolism (VTE) is higher in patients with rheumatoid arthritis
(RA) compared to the general population; however whether this risk changes with RA disease duration remains poorly
understood. Acknowledging potential heterogeneity in risk by RA duration could support more tailored screening and effec-
tive preventive approaches. In a large population based study, we aimed to characterise the RA attributable VTE risk in
patients with varying disease durations.

Methods: Adults registered with a general practice from January 1999 to December 2018 were identified from the Royal
College of General Practitioners Research (RCGP) and Surveillance Centre (RSC) primary care database. RA patients (diag-
nosed prior to and during the study period), VTE outcome (as a composite of pulmonary embolism [PE] or deep vein throm-
bosis [DVT]) and individual PE and DVT outcomes were determined using previously validated algorithms. RA unaffected
controls (UCs) were matched 4:1 with RA patients by current age, sex, calendar time, and years since practice registration
using nearest neighbour matching with replacement. Absolute VTE, PE and DVT rates over 20 years were compared in
RA patients versus matched UC across 4 subgroups defined by disease duration (0-2, 2-5, 5-10 and ≥10 years since diag-
nosis). Across the same subgroups, relative risks over the same period were estimated using Cox proportional hazards
models adjusted for sociodemographic and clinical features and established VTE risk factors (body mass index [BMI], smok-
ing status, alcohol use, reduced mobility evidence, thrombophilia, lower limb fracture and family history of VTE).

Results: 117,050 individuals were included: 93,640 UCs and 23,410 RA patients. Of those with RA, 63.9%were included at
or within 2 years of diagnosis, 7.8% within 2 to 5 years of diagnosis, 9.8% within 5 to 10 years of diagnosis, and 18.5% >
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10 years after diagnosis. Average study follow up for the primary outcome (VTE) was 8.2 years (standard deviation [SD]
=6.6 years). RA patients (mean age 59.0, SD 15.5; 28.9% male [n=6776]; mean BMI 27.1, SD 5.6) were similar to matched
UCs in clinical characteristics. Unadjusted VTE events rates were consistently higher in RA patients compared to UCs in all
subgroups. Relative risk of VTE was similarly increased in RA patients compared to the general population regardless of time
since RA diagnosis (adjusted hazard ratios [aHR] range: 1.49-1.63, all p< 0.001). The results obtained when PE (aHR range
1.46-2.02, all p< 0.001) and DVT (aHR range 1.43-1.89, all p< 0.001) were analysed separately were similar to those
observed in the composite outcome.

Conclusion: Healthcare professionals should recognize that RA patients face a consistently elevated VTE risk compared to
the general population, irrespective of disease duration. This highlights the need for vigilant monitoring and assessment of
VTE risk factors even in early stage cases.

This study was sponsored by Pfizer. Momentum Data UK provided project management, medical writing, and statistical
support, funded by Pfizer.

This is an encore abstract previously presented/published for the British Society of Rheumatology Annual conference 2024
https://doi.org/10.1093/rheumatology/keae163.094

Disclosure: J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;
V. Basey: Pfizer, 3; S. Rana: Pfizer, 3; S. de Lusignan: AstraZeneca, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 5, Merck/
MSD, 5, Moderna, 5, Sanofi, 5, Seqirus, 5, Takeda, 5; M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer Ingel-
heim, 6, CESAS Medical, 6, Galapagos, 2, 6, Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6.

Abstract Number: 0136

Demographic and Clinical Characteristics of Patients with SLE Across
5 Registries – the LupusNet Federated Data Network

Federico Zazzetti1, Urbano Sbarigia2, William Giovanini3, Claire Blacketer4, Michel van Speybroeck5, Teresa A. Simon6,
Guo Li3, Chetan S. Karyekar4, Reyhan Sonmez7, Manuel Ugarte-Gil8, RV, Gamboa-Cardenas9, Victor Pimentel-Quiroz10,
Guillermo Pons-Estel11, Bernardo Pons-Estel12, Rosana Quintana13, Veronica Saurit14, ODIRLEI MONTICIELO15, Katiuzka
Zuñiga Corrales16, Jorge Esquivel-Valerio17, Martin Rebella18, Cecilia Pisoni19, Francinne Machado Ribeiro20, Carlos
Núñez-Álvarez21, Kaleb Michaud22, Patricia Katz23, Rangi Kandane-Rathnayake24, Eric Morand25, Worawit Louthrenoo26,
Yi-Hsing Chen27, Jiacai Cho28, Laniyati Hamijoyo29, Shue Fen Luo30, Yeong-Jian Jan Wu30, Sandra Navarra31, Sargunan
Sockalingam32, Masayoshi Harigai33, Zhuoli Zhang34, BMDB Basnayake35, Madelynn Chan36, Tsutomu Takeuchi37, Sang-
Cheol Bae38, Fiona Goldblatt39, Sean O’Neill40, Kristine (Pek Ling) Ng41, Yih Jia Poh42, Nicola Tugnet43, Sunil Kumar44,
Michael Tee45, Yoshiya Tanaka46 and Chak Sing. Lau47, Alberta Hoi48, Mandana Nikpour49, Mark Sapsford50, Íñigo Rúa-
Figueroa50, José María Pego-Reigosa51, María Galindo-Izquierdo52, Jaime Calvo-Alén53, Antonio Fern�andez-Nebro54, Raúl
Menor Almagro55 and Frederic Lavie56, 1Johnson & Johnson Innovative Medicine, Horsham, PA, PA, 2Johnson & Johnson
Innovative Medicine, Brussels, Belgium, 3The Janssen Pharmaceutical Companies of Johnson & Johnson, Titusville, NJ,
4Janssen Research & Development, LLC, Spring House, PA, 5Janssen Pharmaceutica, Beerse, Belgium, 6Physicians
Research Center, LLC, Toms River, NJ, 7EFOR-CVO Life Sciences Consultancy, Basel, Switzerland, 8Grupo Peruano de
Estudio de Enfermedades Autoinmunes Sistémicas. Universidad Científica del Sur. Lima. Perú Servicio de Reumatología.
Hospital Guillermo Almenara Irigoyen-EsSalud, Lima, Peru, 9Universidad Científica del Sur, Lima, Lima, Peru,
10Universidad Científica del Sur/Hospital Nacional Guillermo Almenara Irigoyen, Magdalena del Mar, Peru, 11Centro
Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, ROSARIO, Santa Fe, Argentina,
12Centro Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Santa Fe, Argentina, 13Centro
Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, 14hospital privado universitario
de cordoba, C�ordoba, Argentina, 15HOSPITAL DE CLINICAS DE PORTO ALEGRE, PORTO ALEGRE, Rio Grande do Sul,
Brazil, 16Hospital Cayetano Heredia. Universidad Peruana Cayetano Heredia, Lima, Peru, 17Division of Rheumatology,
University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, MONTERREY, Mexico,
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18Unidad Enfermedades Autoinmunes Sistemicas, Clinica Medica C-Hospital de Clinicas, UDELAR Montevideo,
Montevideo, Uruguay, 19CEMIC, Buenos Aires, Argentina, 20Hospital Universitario Pedro Ernesto, UERJ, Rio De Janeiro,
Brazil, Rio de Janeiro, Brazil, 21Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, CDMX, Mexico,
Mexico, Mexico, 22University of Nebraska Medical Center, Omaha, NE, 23University of California San Francisco, San
Francisco, CA, 24Monash University, Clayton, Victoria, Australia, 25School of Clinical Sciences, Monash University,
Melbourne, Victoria, Australia, 26Chiang Mai University, Chang Wat Chiang Mai, Thailand, 27Taichung Veterans General
Hospital, Taichung, Taiwan (Republic of China), 28National University Hospital, Kent Ridge, Singapore, 29University of
Padjadjaran, Sumedang Regency and Bandung, Indonesia, 30Chang Gung Memorial Hospital, Taoyuan City, Taiwan
(Republic of China), 31University of Santo Tomas, Manila, Philippines, 32University of Malaya Medical Centre, Kuala
Lumpur, Malaysia, 33Tokyo Women’s Medical University, Tokyo, Japan, 34Peking University First Hospital, Beijing, China,
35Teaching Hospital, Kandy, Sri Lanka, 36Tan Tock Seng Hospital, Singapore, Singapore, 37Department of Internal
Medicine, Keio University, Tokyo, Tokyo, Japan, 38Department of Rheumatology, Hanyang University Hospital for
Rheumatic Diseases, Seoul, Republic of Korea, 39Flinders Medical Centre, Adelaide, Australia, 40Liverpool Hospital; Royal
North Shore Hospital; University of New South Wales and the University of Sydney, Sydney, New South Wales, Australia,
41Health New Zealand Waitemata, Te Whatu Ora (North Shore Hospital), Auckland, New Zealand, 42SingHealth,
Singapore, Singapore, 43Auckland District Health Board, Auckland, New Zealand, 44Health New Zealand Counties
Manukau, Te Whatu Ora (Middlemore Hospital), Auckland, New Zealand, 45University of the Philippines, Manila,
Philippines, 46Department of Internal Medicine, University of Occupational and Environmental Health, Kitakyushu,
Fukuoka, Japan, 47University of Hong Kong, Pok Fu Lam, Hong Kong, 48Monash Health, Monash University, Melbourne,
AU, Melbourne, Victoria, Australia, 49The University of Sydney, Melbourne, Victoria, Australia, 50Middlemore Hospital,
Auckland, New Zealand, 50Department of Rheumatology, Hospital Universitario Doctor Negrín, Las Palmas de Gran
Canaria, Las Palmas GC, Spain, 6Galicia Health Service (SERGAS), Vigo, Spain, 52Department of Rheumatology, Hospital
Universitario 12 de Octubre, Madrid, Spain, 53Department of Rheumatology, Hospital Araba, Vitoria, Pais Vasco,
Spain, 54Department of Rheumatology, Hospital Universitario de M�alaga, M�alaga, Andalucia, Spain, 55Department of
Rheumatology, Hospital Jerez de la Frontera, Jerez de la Frontera, Spain, 56Janssen Cilag Global Medical Affairs,
Immunology Global Medical Affairs, Issy les Moulineaux, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease with a broad range of clinical man-
ifestations and a high unmet need across patient populations. Real-world data on SLE are scattered across many registries
worldwide with heterogeneous data collection. The Lupus Federated Data Network (LupusNet) is an interdisciplinary inter-
national initiative that aims to combine and harmonize data from existing SLE registries to create a global, federated network
of SLE databases with a larger number of patients, greater data consistency, and the potential to address gaps in under-
standing of SLE.

Methods: Data from 5 registries representing >10,000 patients with SLE from 4 regions contributed to LupusNet: APLC
(Asia Pacific), RELESSER (Europe), FORWARD (North America), and Almenara and GLADEL (Central and South America).
LupusNet uses a federated data network approach and a privacy-by-design method, where the data remains with the
respective registries and analysis occurs at the local center, while only aggregated results are shared. Figure 1 illustrates
the schedule of visits patients in each registry completed for clinical assessments, including SLEDAI. Demographic and clin-
ical variables (eg, disease activity/severity, clinical events, biopsies/histology, biomarkers, treatment history, comorbidities,
medications, and patient-reported outcomes) were mapped and harmonized to the Observational Medical Outcomes Part-
nership Common Data Model v5.4. This study describes the baseline demographics, characteristics, and disease activity
based on the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) in LupusNet during ±90 days of registration.

Results: A total of 10,267 patients were included and mapped in LupusNet; of those, 3,908 patients were in Asia Pacific,
1,806 in Europe, 3,066 in North America, and 1,487 in Central and South America. Select baseline demographics and char-
acteristics of patients with SLE are presented (Table 1). Disease activity based on the SLEDAI questionnaire assessed at
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registration is presented from 4 registries that collected these data (Table 2). Across registries, the majority of patients were
female; the duration from SLE diagnosis to registry entry ranged from 5 to 10 years. Heterogeneity and variability in disease
manifestations determined from SLEDAI responses were observed across registries, particularly in relation to arthritis,
nephritis (ie, proteinuria, pyuria, hematuria, and urinary casts), increased anti-dsDNA antibody, and leukopenia.
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Conclusion: Mapping patient characteristics from LupusNet allows researchers to analyze a larger population of patients
with SLE across different geographical regions. These findings demonstrate a high degree of variability in disease activity
measured by SLEDAI across registries, likely due to their differences in recruitment strategy, treatment strategy/access,
healthcare system, and race/ethnicity. Compared to individual registries, this network of collective SLE databases allows fur-
ther study to better understand disease heterogeneity, patient populations, and treatment patterns with the goal of improv-
ing outcomes for patients with SLE across the globe.

Disclosure: F. Zazzetti: Janssen, 3, Johnson & Johnson, 11; U. Sbarigia: Janssen, 3, Johnson & Johnson, 11;
W. Giovanini: Janssen, 3, Johnson & Johnson, 11; C. Blacketer: Janssen, 3, Johnson & Johnson, 11; M. van Spey-
broeck: Janssen, 3, Johnson & Johnson, 11; T. Simon: Janssen, 3, Johnson & Johnson, 11; G. Li: Janssen, 3, John-
son & Johnson, 11; C. Karyekar: Janssen, 3, Johnson & Johnson, 11; R. Sonmez: Janssen, 3, Johnson & Johnson,
11; M. Ugarte-Gil: AstraZeneca, 1, 5, 6, Ferrer, 1, GlaxoSmithKlein(GSK), 5, 6, Janssen, 1; R. Gamboa-Cardenas:
None; V. Pimentel-Quiroz: None;G. Pons-Estel: Abbvie, 6, AstraZeneca, 1, 6, 12, Support to attend a scientific event,
Boehringer-Ingelheim, 1, 2, 6, 12, Support to attend a scientific event, GSK, 1, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 6,
12, Support to attend a scientific event, Pfizer, 1, 6, Remegen, 1, RemeGen, 1, 2, Remegen, 2, RemeGen, 5, 6, Reme-
gen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2, 5, 6; B. Pons-Estel: AstraZeneca, 1, 6, GSK, 1, 6, Janssen, 1, 6;
R. Quintana: None; V. Saurit: None; O. MONTICIELO: AbbVie/Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK),
6, Janssen, 6, UCB, 6; K. Corrales: None; J. Esquivel-Valerio: None; M. Rebella: None; C. Pisoni: None;

F. Ribeiro: None; C. Núñez-Álvarez: None; K. Michaud: None; P. Katz: None; R. Kandane-Rathnayake:
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GlaxoSmithKline(GSK), 5, Janssen, 5, Novartis, 5; E. Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen,
2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Jans-
sen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2;W. Louthrenoo: None; Y. Chen: None;
J. Cho: None; L. Hamijoyo: None; S. Luo: None; Y. Wu: None; S. Navarra: Astellas, 6, AstraZeneca, 6, Biogen,
2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6; S. Sockalingam: None; M. Harigai: Abb-
Vie/Abbott, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 5, 6, Pfizer, 5, 6, UCB, 5;
Z. Zhang: None; B. Basnayake: None; M. Chan: None; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly
Japan, 2, 6, Gilead, 2, 6, Pfizer Japan, 6; S. Bae: None; F. Goldblatt: None; S. O’Neill: None; K. Ng: Novartis, 6;
Y. Poh: None; N. Tugnet: None; S. Kumar: None; M. Tee: None; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas,
6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer,
6, Taisho, 5, 6, UCB, 6; C. Lau: None; A. Hoi: AbbVie/Abbott, 6, AstraZeneca, 5, Australian Rheumatology- Associa-
tion, 4, 12, Treasurer, Eli Lilly, 6, EUSA Pharma, 2, Limbic, 6, Moose Republic, 6, Novartis, 6;M. Nikpour: AstraZeneca,
2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Janssen, 2, 5, 6;
M. Sapsford: Novartis, 6; Í. Rúa-Figueroa: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6; J. Pego-Rei-
gosa: AstraZeneca, 1, 6, GSK, 5, 6, Otsuka, 1, Pfizer, 5, Roche, 1;M. Galindo-Izquierdo: None; J. Calvo-Alén: None;
A. Fern�andez-Nebro: Argenx, 5, AstraZeneca, 2, 5, Chemo, 5, Eli Lilly, 2, Galapagos, 2, 5, Gebro Pharma, 2, GlaxoS-
mithKlein (GSK), 6, GSK, 2, Janssen, 5, Merck Serono, 5, MSD, 5, Novartis, 2, 5, Takeda, 5, UCB, 5; R. Menor Alma-
gro: None; F. Lavie: Immunology Global Medical Affairs, Janssen Pharmaceutical Companies of Johnson &
Johnson, 3, Johnson & Johnson, 11.

Abstract Number: 0137

The Problem of Pain in Rheumatology: Sociodemographic and Disease-
related Correlates of Agreement Between Structured Data Elements and
Clinical Notes in Chronic Pain Documentation Practices in EHR

Tahmina Begum1, Bhagyavalli Veeranki1, Ogenna Chike1 and Titilola Falasinnu2, 1Stanford School of Medicine,
Stanford, 2Stanford School of Medicine, Palo Alto, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To create greater precision in case definitions for chronic pain in EHRs, we recently identified 15 dif-
ferent case definitions for chronic pain using structured data elements from the EHR, comprised of unique combinations of
structured data elements including pain scores, diagnostic codes, analgesic medications, and pain interventions among
patients with autoimmune rheumatic diseases. While clinic notes are considered the gold standard for phenotyping, there
is limited research on how well structured data elements align with these notes across diverse groups defined by subgroups
(e.g., sex, race/ethnicity, age). By exploring these discrepancies, the study seeks to identify potential biases and improve the
accuracy and equity of phenotyping algorithms, ultimately enhancing personalized patient care and reducing healthcare
disparities.

Methods: We conducted chart reviews of 802 patients with ≥1 of the 15 case definitions for chronic pain during outpatient
rheumatology clinic visits in 2019 at a large tertiary healthcare system (Table 1). For each record, chronic pain was definitive if
one of the following criteria was met: (i) Any indication in the clinic notes by the treating clinician describing the complaint of
pain as chronic, OR (ii) ≥2 encounters, separated by ≥3 months, where the same or similar pain complaint was noted as
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Table 1 Distribution of patients (n = 802) with at least one chronic pain phenotype attending Stanford rheumatology clinic on 2019 (presented as n
(%) unless otherwise specified)

Concordance of chronic pain between structured and unstructured data, 2019, by sex, race, ethnicity, age, insurance status and disease status
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present and continuous. Next, we calculated the percent agreement of chronic pain between clinic notes and phenotyping
algorithms. The numerators comprised patients identified with chronic pain in the clinic notes, and the denominator com-
prised patients with each phenotype. This calculation was repeated for each subgroup of sex, race, ethnicity, age, insurance
status, and disease status.

Results: We found heterogeneity in the agreement between chart reviews and phenotyping algorithms. Women (61-89%)
consistently had higher percent agreement compared with men (45-78%) (Figure 1). We also found that Asians (52-73%)
consistently had the lowest percent agreement compared with White patients (57-87%). Older adults (age 65+ years) had
the lowest percent agreement (51-78%) compared with adults ares 41-64 years (59-94%). Publicly (57-80%) insured
patients had lower percent agreement compared with the privately insured (57-97%). Patients with Sjogrens (79-95%)
had the highest percent agreement and while patients with systemic sclerosis (44-83%) had the lowest.

Conclusion: This study highlights clinically relevant heterogeneity in the concordance between clinic notes and phenotyping algo-
rithms for chronic pain across various demographic groups. The observed discrepancies, particularly among women, Asian
patients, older adults, disease status and those with different insurance statuses, underscore the need for tailored approaches
to improve the accuracy of structured data in electronic health records. By addressing these disparities, we can enhance the pre-
cision of phenotyping algorithms, ultimately leading to more equitable and personalized patient care in rheumatology.

Disclosure: T. Begum: None; B. Veeranki: None; O. Chike: None; T. Falasinnu: None.

Abstract Number: 0138

SARS-CoV-2 Vaccine Acceptance, Hesitancy and Uptake in a Cohort of
Patients with Inflammatory Rheumatic Diseases (IRD)

iulia roman1, Xenofon Baraliakos2, Uta Kiltz3, Juergen Braun4 and Ioana Andreica5, 1Rheumazentrum Ruhrgebiet,
Herne, Germany, 2Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 3Rheumazentrum
Ruhrgebiet Herne, Ruhr-University, D-44649 Herne, Germany, 4Rheuma Praxis, Ruhr-University Bochum, Berlin,
Germany, 5Rheumazentrum Ruhrgebiet Herne, Herne, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Vaccine acceptance is important to achieve high vaccination coverage and possibly herd immunity.
Related to the evolution of the SARS-CoV-2 pandemic with its socio-political implications and efforts to mitigate it, public
acceptance of the vaccine may have changed over time and have influenced vaccine uptake.The aim of this study was to
examine the extent to which the initial acceptance or hesitancy to vaccinate against SARS-CoV-2 have changed over time,
whether this has influenced vaccine uptake, and to identify predictive factors for vaccine hesitancy. In addition, we com-
pared vaccine uptake of IRD patients with data from the general population in Germany.

Methods: Sociodemographic and disease-specific data and comorbidities of patients with IRD presenting to our tertiary
center between February-April 2021 were assessed and patients were asked to complete a structured questionnaire on
SARS-CoV-2 vaccination including a question on their acceptance of vaccination against SARS-CoV- 2 on a numerical rat-
ing scale (NRS) from 0 to 10. We defined patients as being hesitant if their score was < 5. Information on SARS-CoV-2 vac-
cination was collected from their medical records between January and December 2021. Information on the general
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population in Germany was collected from COVIMO (COVID-19 Vaccination Rate Monitoring in Germany) reports. Binomial
logistic regression was used to identify predictors of hesitancy and chi-square tests to assess differences between groups.

Results: Complete vaccination data of 423 out of 514 patients initially enrolled in the study (82.2%) were available. The
majority of patients (n=383) agreed to receive SARS-CoV-2 vaccination (90.5%), while only 33 had been hesitant (7.8%).
A total of 379 initially acceptive patients were at least once vaccinated (98.9%). On the other hand, 29 of the initially hesitant
patients (87.8%) received at least one vaccination (Fig.1).

Regarding the temporal distribution of vaccine uptake there was no significant difference between patients who had initially been
hesitant and those who had initially accepted and then ultimately underwent vaccination. Both groups had an approximately 50%
uptake until July 2021: 48.2% vs 66.2% (p=0.18). A logistic regression model to identify predictors of vaccination hesitancy
showed that out of all variables analysed, only female sex, age below 60 years and being a vaccine opponent significantly pre-
dicted hesitancy (p=0.005). According to COVIMO reports between February-April 2021, 79.5% of the general adult population

Table 1: Demographics/disease characteristics and predictive variables of vaccination hesitancy
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in Germany agreed to be vaccinated, while 20.5%were hesitant. Furthermore, the vaccination rate of patients receiving 2 vaccina-
tions in December 2021 (Table1) was higher in IRD patients (88.8%) than in the general German population (85.4%).

Conclusion: In this study, we observed a high vaccination uptake rate in IRD patients - even a higher than expected from the
reported vaccination acceptance rate and potentially a bit higher than in the general population. Indeed, most IRD patients
had received the basic vaccination on time. The vaccination campaigns and educational activities performed may have been
successful. In this regard, more attention should be paid to young patients and females.

Disclosure: i. roman: None; X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6,
12, Paid instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instruc-
tor, Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; U. Kiltz:
AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK, 5, Hexal,
5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; J. Braun: AbbVie/Abbott, 2, 5, 6, Amgen,
2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Celltrion, 2, 5, 6, Centocor, 2, 5,
6, Chugai, 2, 5, 6, Eli Lilly, 2, 5, 6, Medac, 2, 5, 6, MSD (Schering-Plough), 2, 5, 6, Mundipharma, 2, 5, Novartis, 2, 5, 6, Pfizer
(Wyeth), 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; I. Andreica: None.
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Analysis of Rheumatoid Arthritis Epidemiology in Mexico Using the GBD
2019 Study and Forecasting Future Trends for 2030 and 2040
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1Instituto Mexicano del Seguro Social, Puebla, Mexico, 2Benemérita Universidad Aut�onoma de Puebla, Puebla, Mexico,
3Instituto Mexicano del Seguro Social, Puebla, Puebla, Mexico, 4Benemérita Universidad Aut�onoma de PueblaPueblam,
Puebla, Puebla, Mexico, 5Universidad de las Américas de Puebla, Puebla, Puebla, Mexico, 6Benemérita Universidad
Aut�onoma de Puebla, Puebla, Puebla, Mexico
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Figure 1: Change from previous COVID-19 vaccination intention to vaccination uptake in the IRD cohort
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disorder related to disability and
premature mortality. Nowadays, the burden of RA is needed for healthcare planning, resource allocation, and prevention.
Considering the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2019, we analyze updated estimates
of the prevalence of RA and its associated disability-adjusted life-years (DALYs) and mortality by age, sex, year, and location,
with forecasted prevalence to 2040.

Methods: We analyzed the incidence, prevalence, mortality, and burden of suffering of RA based on epidemiological data
from the Global Burden of Disease (GBD) current dataset from the Institute of Health Metrics, Seattle. National trends from
1990 to 2019 of RA for all ages were compiled. Forecast estimates were obtained using the SPSS Time Series Modeler.

Results: In 2019, approximately 530,000 individuals were affected by RA, corresponding to 0.5% of the Mexican population
(64.0% were females, and 35.9% were aged 15–49 years). The age-standardized prevalence and incidence rates were
427.6 cases and 25.4 per 100,000 inhabitants, respectively. In 2019, the Mexican states with the highest age-standardized
prevalence, DALY, and YLD rates were Oaxaca, Tlaxcala, and Zacatecas. The national prevalence and incidence rates of RA
are projected to increase to 465.5 and 27.9 by 2030 and 518.9 and 30.2 per 100,000 inhabitants, higher in females than
males. In contrast, the overall age-standardized mortality and DALY rates are projected to decrease to 1.2 and 77.8 by
2030 and 1.1 and 73.6 by 2040 per 100,000 inhabitants.

Table. Age-standardized prevalence, incidence, mortality, and DALY per 100,000 persons from RA in 2030 and 2040, overall and by sex.
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Conclusion: RA continues to increase in burden, particularly in disability burden. Despite significant investments in clinical
care, research, and public health interventions, there appears to be no sign of a reduction in the rate of increase. Certain
regions of Mexico, such as Mexico City, Oaxaca, and Zacatecas, are experiencing a disproportionately high burden.

Disclosure: C. MENDOZA-PINTO: None; I. ETCHEGARAY MORALES: None; P. MUNGUIA-REALPOZO: None;

S. Méndez-Martínez: None; Á. Montiel-Jarquín: None; R. Berra-Romani: None; F. Solis-Mendoza: None;
M. García-Carrasco: None.
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SS. Annunziata Hospital of Chieti, Department of Medicine and Science of Aging, G. D’Annunzio University of Chieti-
Pescara, Chieti, Italy, 13Azienda Sanitaria Universitaria Friuli Centrale, Udine, Udine, Italy, 14University of Florence,
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Background/Purpose: Geographic origins can significantly impact people’s health, particularly in Italy, where regional
health disparities are among the most pronounced [1]. Rheumatoid arthritis (RA) is characterized by increased cardiovascu-
lar (CV) disease comorbidity. Traditional CV risk factors in RA patients are more closely related to surrogate CV disease
markers than inflammatory indices [2]. This study aimed to compare the prevalence of CV risk factors and the cardiovascular
risk score values among groups of RA patients from different macro-areas in Italy.

Methods: This study is a cross-sectional analysis of a longitudinal cohort of 1,421 adult RA patients (357 from the North,
228 from the Center, and 836 from the South of Italy). Several types of information were collected, including demographics,
clinical assessments, smoking habits, Body Mass Index (BMI), total cholesterol levels, arterial hypertension, dyslipidemia,
use of antihypertensive drugs and statins, obesity (BMI ≥30), and diabetes. The ‘Progetto Cuore’ (PGC), ERS-RA, and Fra-
mingham risk scores were also evaluated.
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Results: RA patients in the North of Italy are older and have a prolonged disease duration but have lower disease activity
(DAS28) and higher remission rates (Table I). Overall, the most prevalent CV risks were dyslipidemia (65.7%) and hyperten-
sion (49.7%). When comparing RA patients among the three macro-areas, hypertension was significantly more prevalent in
the South (53.8%, p=0.001), and dyslipidemia was less prevalent in the Center (56.5%, p=0.006). At the same time, statin
use was less common in the North (14.1%, p=0.010). Although obesity prevalence did not differ among the three macro-
areas, BMI values were significantly lower in the North. Regarding health habits, smokers were significantly more prevalent
in the Central regions (39.2%, p< 0.001). The ERS-RA and Framingham risk scores, but not the PGC algorithm, significantly
differed across Italian regions (Table II).

Conclusion: This study suggests that geographical differences in Italy may influence the CV risk profile in RA patients. Dif-
ferent genetic backgrounds, lifestyles, and dietary habits may explain the observed differences. Further research is needed
to assess how geographic and sociocultural factors contribute to CV risk and to develop targeted strategies to improve CV
outcomes.

References.

1. Franzini L, Giannoni M. BMC Public Health. 2010;10:296.
2. Sandoo A, et al. Arthritis Res Ther 2013;15:R203.

Disclosure: F. Atzeni: None; F. Cacciapaglia: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 6, Galapagos,
6, Janssen, 2, 6, Pfizer, 6; E. Bartoloni Bocci: None; M. Piga: None; G. Sakellariou: None; O. Viapiana: None;
A. Giollo: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, UCB, 6; S. PARISI: None; M. Chimenti: None;
E. Favalli: AbbVie, 12, Consultancy/speaker fees from, Bristol-Myers Squibb(BMS), 12, Consultancy/speaker fees
from, Celltrion, 12, Consultancy/speaker fees from, Eli Lilly, 12, Consultancy/speaker fees from, Galapagos, 12, Con-
sultancy/speaker fees from, Janssen, 12, Consultancy/speaker fees from, MSD, 12, Consultancy/speaker fees from,
Novartis, 12, Consultancy/speaker fees from, Pfizer, 12, Consultancy/speaker fees from, UCB Pharma, 12, Consul-
tancy/speaker fees from; A. Corrado: None; E. Celletti: None; I. Giovannini: None; S. Guiducci: None; E. Gremese:
None; A. Manfredi: None; F. Spinelli: Abbvie, 2, 6, Eli Lilly, 6, Galapagos, 2, GlaxoSmithKlein(GSK), 6, Pfizer, 6;
G. Erre: None.
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Background/Purpose: Evidence demonstrates an increased prevalence of atherosclerotic cardiovascular disease
(ASCVD) among psoriatic arthritis (PsA) patients. However, the relationship between immunosuppressive therapies and
the development of ASCVD remains unclear. Additionally, data on TNF-α inhibitor (TNFi) use and its association with heart
failure are mixed. This study investigates the ASCVD risk among PsA patients and its relationship with systemic

282

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



immunosuppressive therapies, including conventional synthetic DMARDs (methotrexate, MTX), as well as biologic DMARDs
including TNFi and Th17 inhibitors (Th17i, i.e. IL-17 inhibitors and IL-12/23 inhibitors).

Methods: A multicenter retrospective cohort study involving the Veterans Affairs Hospitals in Long Beach (LBVA) and
Greater Los Angeles (GLAVA) between 2013-2017 and 2019-2023 was performed. PsA patients from both sites
(n=185) were evaluated against controls (n=99) without autoimmune diseases. The groups were matched on age,
sex, race, BMI, smoking exposure, and ASCVD risk factors (hypertension, diabetes, and hyperlipidemia). The American
College of Cardiology/American Heart Association’s (ACC/AHA) ASCVD risk score was calculated and the average
number of cardiovascular (CV) events per person was reported. The odds ratio (OR) for developing any ASCVD
events, namely myocardial infarctions (MI), heart failure (HF), and cerebral vascular accidents (CVA) were calculated.
Groups were evaluated by their exposure to MTX, TNFi, and Th17i with exposure defined as use of
therapy ≥ 12 months.

Results: Over a 5-year period, the average number of CV events per patient was 0.76 in PsA patients and 0.59 in controls.
PsA patients on MTX or TNFi monotherapy had more CV events (0.82 and 0.69 per patient respectively), but those on Th17i
experienced fewer CV events (0.57 per patient) which was comparable to the controls. Untreated PsA patients had a higher
ASCVD score than healthy controls (23.9 vs 17.1, p=0.005), and treatment with MTX or TNFi alone did not reduce the dis-
ease score (23 and 22). Treatment with Th17i, however, had average an ASCVD score of 15.9 that was comparable to con-
trols and was significantly lower than other forms of treatment (p=0.01).

Untreated PsA patients were also more likely to develop CVA (OR 4.98, p = 0.005) and HF (OR 3.64, p =0.04). Patients on
biologic DMARDs had a lower risk of having CVA than controls (TNFi: OR 0.18, p = 0.004; Th17i: OR 0.14, p = 0.04). The risk
of developing HF remained high but slightly reduced when treated with TNFi (OR 3.2, p =0.02), and unchanged/increased
with Th17i (OR 4.1, p =0.06).

Conclusion:We confirm that PsA confers a greater ASCVD risk and more cardiovascular events; however, we find biologic
therapies significantly decrease this risk, especially Th17i therapies. Although TNFi have been recognized as a risk for devel-
oping heart failure, our data did not support this observation. Interestingly, Th17i appears to pose a higher risk for HF, but
this may be misrepresented due to a small cohort of patients with high PsA disease activity and CV risks that are more likely
to progress to HF. Reasons for the observation that Th17i decrease ASCVD risk and possibly increase the risk of HF war-
rants further investigation.

Disclosure: M. Esmaeili: None; L. Truong: None; N. Ridolfi: None; E. Chen: None; M. wong: None.
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Background/Purpose: Gout is characterized by chronic inflammatory arthritis caused by the deposition of monosodium
urate crystals and leads to increased risk of complications, such as serious infections, and premature mortality. Variances
in the onset and progression of gout have been studied, showing the influence of environmental-genetic interactions. How-
ever, the specific extent of regional variations in patients with gout and associated outcomes in the US still remains unclear.

Methods:We analyzed data from the 2018-2019 National Inpatient Sample (NIS) database to identify patients admitted with
a principal diagnosis of gout and/or hyperuricemia. We compared categorical variables using chi-square tests and

Table 1: Baseline characteristics of patients admitted with gout stratified by hospital location.
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compared continuous variables with independent samples t-testing. To adjust for potential confounding variables, we
employed logistic and linear regression models. Confounders were selected through a univariate screen with a p-value cutoff
of less than 0.2. Also, the Charlson comorbidity index was used to account for comorbid conditions. Other hospital charac-
teristics such as “academic status” or “bed size” were not included in the multivariate analysis as collinearity would lead to
inaccurate results.

Results: In our analysis of the 2018-2019 NIS, we identified a total of 24,385 hospitalizations (weighted) with a principal
diagnosis of gout of which 27% were admitted in northeastern (NE) regions, 21% at midwestern (MW) regions, 34% in
southern (SO) regions, and 16% in western (WE) regions. In all the regions, majority of the admissions (greater than 55%)
were patients over the age of 66 years, males and insured through Medicare. Interestingly, WE regions had the highest noted
Asian/Pacific Islander admissions for gout with total of 710 patients (18%), in comparison to less than 3% in the other
regions. Patients admitted in WE regions had a statistically significant increase in length of stay, as well as odds of sepsis
when compared to the other regions (NE, MW, SO) [p-value =< .001]. In contrast, there was surprisingly a statistically signif-
icant decrease in total hospital charges in WE regions compared to all other regions [p-value=< .001]. There was no statis-
tically significant difference in all-cause mortality.

Conclusion: This is a fundamental study using the NIS database to look at the differences in patients with gout and their out-
comes in the various US regions. Our results showed a significant increase in sepsis and length of stay in WE regions. A the-
ory could be the differences in social determinants of health influencing access to healthy diet, medication adherence and
alcohol consumption. Furthermore, it is interesting to note that the WE regions had the highest proportion of Asian gout
patients, who are known to have significantly increased prevalence and complications of gout. Thus, the race/ethnic vari-
ances, including the genetics, of our patients with gout should also be researched. In conclusion, our study highlights the
need to move away from gout having a "One Plan Fits All" treatment, and further research needs to be done to look at differ-
ences in factors like race/ethnicity, genetics, cultural diets and seasonal/environmental changes to individualize treatment
plans.

Disclosure: N. Rasheed: None; k. ABDULLAH: None; C. Reyes: None.

Table 2: Summary of point estimates and odds ratio of categorical outcomes for patients with a principal diagnosis of gout based on hospital
region in NIS 2018-2019 using multivariate analysis with the cases admitted on WE regions utilized as a reference. * *Adjusted for age, gender,
insurance status, and Charlson comorbidity index.
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Abstract Number: 0143

Behavioral Factors and Chronic Conditions Associated with Rheumatoid
Arthritis, KNHANES 2010 to 2021

GI HYUN MYUNG and Juwon Lim, Seoul National University Hospital, Seoul, Republic of Korea
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Background/Purpose: Rheumatoid arthritis (RA) is associated with multiple genetic and environmental factors. In terms of
environmental, dietary and lifestyle factors, there have been discrepancies on their association to RA. Objective of this study
is to present associated behaviors and other chronic diseases to RA.

Methods: Korea National Health and Nutrition Examination Survey (KNHANES) is a nationwide surveillance program from
1998 that combines information on health status and health behaviors with multiple medical diagnoses. This study utilizes
the data between 2010 and 2021 among 35,137 adults aged 20 to 79. Multivariate logistic analysis on 35,137 patients
was performed to find associated factors to RA; 34,558 adults were without RA and 579 were with RA.

Results: Multivariate logistic regression analysis on demographics, health behaviors, and chronic diseases showed that
stress, depression, osteoporosis, and cardiovascular disease were significantly associated with RA (adjusted odds ratio
[aOR] 1.44; 95% confidence interval [CI]:1.15 to 1.81, 1.48; 95% CI: 1.04 to 2.08, 2.00; 95% CI: 1.47 to 2.72, and 1.70;
95% CI: 1.09 to 2.65, respectively). Education was inversely associated with RA (0.62; 95% CI: 0.46 to 0.82).

Conclusion: RA showed significant association with osteoporosis, cardiovascular disease, depression, and stress but not with
diabetes, hypertension, or hypercholesterolemia. In terms of demographics, higher education was inversely associated with RA.

Disclosure: G. MYUNG: None; J. Lim: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a disabling, autoimmune condition affecting up to as many as 17.6 mil-
lion individuals worldwide. Epidemiologic evidence in the United States thus far suggests RA may be less prevalent among
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those of Asian and Pacific Islander (Asian/PI) descent compared to those of African or European descent. However, there
are many many racial and ethnic subgroups that comprise the Asian/PI label, and aggregating these subgroups has been
shown to miss inter-group differences in prevalence of many diseases. In the RA literature, this study is the first to analyze
RA prevalence in the United States among disaggregated Asian/PI subgroups. Understanding the demographics of RA
on this level is important in further elucidating disparities in RA diagnosis, treatment, and prognosis.

Methods: Data from population of women aged 65-85 years in Kaiser Permanente Northern California (KPNC) during
2017-2019 were examined to determine the prevalence of rheumatoid arthritis by race and ethnicity and by Asian/PI sub-
groups. Race and ethnicity were ascertained from self-reported data in electronic health record and administrative data-
bases. Identification of RA was based on ICD-9/10-coded clinical diagnosis at KPNC rheumatology clinic encounters
between 2017-2019. Log-binomial regression was used to estimate prevalence ratios (PR) by race and ethnicity with 95%
confidence intervals (CI), adjusted for age.

Figure 1: Prevalence of RA by Race/Asian Ethnicity

Figure 2: Prevalence ratios by race/ethnicity.
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Results: Among 303,340 women, 60.1% were non-Hispanic White (NHW), 6.7% Black, 8.8% Hispanic, 16.0% Asian/PI,
and 8.5% Other. There were 4161 women with RA, with an overall RA prevalence of 1.4%. By race and ethnicity, the prev-
alence ranged from 1.1% NHW, 1.2% Asian/PI, 2.2% Black, and 2.2% Hispanic, but among Asian/PI subgroups, the prev-
alence ranged from 1.0% Filipina, 1.1% Chinese, 1.1% Vietnamese or other Southeast Asian, 1.8% Korean, 1.9%
Japanese, 2.5% Native Hawaiian/PI, NHPI, and 2.8% South Asian (Figure 1). The corresponding PRs with NHW as refer-
ence (Figure 2), were Black 1.9, Hispanic 1.9, Filipina 0.9, Chinese 1.0, Southeast Asian 1.0, Japanese 1.6, Korean 1.6,
NHPI 2.2 and South Asian 2.5.

Conclusion: Compared to NHW women, this study demonstrated RA prevalence was 1.9-fold higher for Black and His-
panic women but similar for aggregated Asian/PI women. However, disaggregated findings in our study among Asian/PI
subgroups showed 1.6-fold higher prevalence among Japanese and Korean women and >2-fold higher prevalence among
South Asian and NHPI women compared to NHW women. This study elucidates how aggregating racial categories
obscures heterogeneity amongst the subgroups. Prior studies have found meaningful clinical differences by racial categories
in more than just RA prevalence. For example, minority groups were found to have higher RA disease activity scores and
lower rates of remission. This knowledge gap in the epidemiology of RA hinders our comprehension of the clinical impact
of RA and the existence of health disparities among Asian/PI RA patients. Future studies should examine whether character-
istics of RA such as initial clinical presentation, disease activity, disability, extraarticular complications, and mortality, differ
among these Asian/PI ethnic groups.

Disclosure: J. Chen: None; T. Selvam: None; J. Darbinian: None; C. Macko: None; N. Ramalingam: None; J. Lo:
None; L. Liu: None.

Abstract Number: 0145

Community Mobility in a Diverse Cohort of Individuals with Systemic
Lupus Erythematosus

Leila Milanfar1, Jinoos Yazdany2, Amanda Eudy3, Courtney Hoge4, Charmayne M. Dunlop-Thomas5, Patti Katz6 and
Laura Plantinga7, 1University of California San Francisco, San Francisco, CA, 2UCSF, San Francisco, CA, 3Duke University,
Raleigh, NC, 4Emory University, Atlanta, GA, 5Emory University School of Medicine, Department of Medicine, Division of
Rheumatology, Atlanta, GA, 6UCSF, San Rafael, CA, 7University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Measurement of the extent to which individuals move throughout their community and participate in
social activities (“community mobility”) can provide a snapshot of how the effects of aging, disease, and other factors may
restrict patients’ daily lives. Despite the clear relevance and benefits of community mobility, to our knowledge, it has never
been measured in the setting of SLE. We used a novel measure, Life Space Assessment (LSA), to characterize and identify
potential correlates of community mobility among a population-based, primarily Black U.S. cohort of individuals with SLE.

Methods: Participants meeting a validated definition of SLE were recruited for a one-time study visit (10/2019-5/2022) from
the ongoing Georgians Organized Against Lupus (GOAL) cohort. Community mobility was measured via the University of
Alabama at Birmingham LSA, which asks participants to report how far and how often they have traveled to life-space
“levels” and how much help they needed to reach the levels (Table 1). The overall LSA score ranges from 0 to 120, with
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higher scores representing greater and more independent community mobility. We used descriptive statistics to report the
LSA score distribution and assess the percentages of participants reaching each life-space level and multivariable logistic
regression to assess the adjusted percentages reaching the neighborhood level without assistance by sociodemographic
(age, sex, race, education, income) and clinical (self-reported disease activity, cumulative disease damage, and steroid
use) factors, with adjustment for all other variables.

Results: Substantial restrictions in community mobility and, potentially, social participation were common in this SLE cohort,
with nearly half of participants not traveling out of their neighborhood at least weekly without assistance. Further, the mean
score in our cohort falls below the means reported in older adults and those with chronic obstructive pulmonary disease
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and chronic kidney disease. We found that better community mobility may be associated with higher socioeconomic indica-
tors and lower SLE activity, but not with age or sex. Characterizing community mobility in individuals with SLE is a first step
toward supporting evidence-based strategies for mitigating restrictions in life participation in this population.

Conclusion: Substantial restrictions in community mobility and social participation may be common in SLE, with nearly half
of participants not traveling out of their neighborhood at least weekly without assistance. Further, the mean score in our
cohort falls below means reported in older adults and those with chronic obstructive pulmonary disease and chronic kidney
disease. We found that better community mobility and social participation may be associated with higher socioeconomic
indicators and lower SLE activity, but not with age or sex. Characterizing community mobility in individuals with SLE is a first
step toward supporting evidence-based strategies for mitigating restrictions in life participation among these patients.

Disclosure: L. Milanfar: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2;
A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5; C. Hoge: None; C. Dunlop-Thomas: None; P. Katz: None;
L. Plantinga: None.

Abstract Number: 0146

Enhancing Pre-Biologic Response Modifier Screening for
Coccidioidomycosis in Endemic Regions

Bashar Tanous1, SRIKAR SAMA2, Nidaa Rasheed3 and Candice Reyes4, 1UCSF Fresno, Fresno, 2University of California
San Francisco Fresno, Fresno, CA, 3UCSF Fresno, Fresno, CA, 4VACCHCS, Fresno, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biologic response modifiers (BRMs), also known as "biologics," have become essential tools in
treating various chronic inflammatory conditions. However, the immunosuppression caused by these agents increases the
risk of opportunistic infections. Coccidioidomycosis (CM), also known as San Joaquin Valley Fever, is primarily found in
the soil in specific geographic regions of the southwestern US (e.g., Arizona, California). Though the majority of individuals

Percentage of patients screened for coccidioidomycosis
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who are exposed to coccidioidomycosis may only have a mild flu-like illness, it can become life-threatening, especially in
immunosuppressed individuals. Before starting biologic therapy, it is a standard practice to conduct testing for tuberculosis
and hepatitis B in all patients. Additionally, in areas where coccidioidomycosis is prevalent, the Infectious Diseases Society of
America (IDSA) strongly recommends screening for this as well.

Methods: We conducted a retrospective chart review that encompassed all patients who were on BRMs, irrespective of
their medical diagnosis. The data extracted from the patient’s electronic medical records included their demographics, such
as age, sex, race, and ethnicity, as well as information about the types of autoimmune diseases they had and the specific
biologics used for treatment. We also looked into whether these patients underwent testing for coccidioidomycosis before
commencing biologics and documented the clinical presentation of coccidioidomycosis if it was found positive during the
screening process.

Results: A total of 255 patients who were on biologic treatment for various autoimmune conditions were identified, compris-
ing 24 females and 231 males. The median age was recorded at 61.6. Interestingly, our findings revealed that only 12% of
these patients had undergone screening for coccidiomycosis (cocci) before commencing their biologic therapy. This discov-
ery underscores the necessity for an enhanced screening process, aiming to ensure a larger proportion of patients receive
the required testing for potential cocci infection prior to initiating biologic treatment. By improving screening protocols, we
can more effectively detect and manage the risk of disseminated coccidioidomycosis in patients undergoing biologic ther-
apy, ultimately resulting in an elevation of patient safety standards.

Conclusion: Based on the previous research findings and in line with the recommendations of the IDSA, our goal was to
enhance the screening process for coccidioidomycosis before initiating BRMs in our hospital. After reviewing the records
of 257 patients on BRMs, we found that less than 10% of them had been screened for coccidiomycosis. The main reasons
for this deficiency were the lack of awareness among healthcare providers and the insurance company’s requirement for
only hepatitis B screening and QuantiFERON test before approving BRM treatment.

To address this issue, we took action by educating residents about the risk of disseminated coccidiomycosis in patients on
BRMs. Additionally, we have implemented an order set that includes screening for coccidioidomycosis along with Quanti-
FERON and hepatitis B screening to ensure comprehensive testing and improved patient safety before starting BRMs.

Disclosure: B. Tanous: None; S. SAMA: None; N. Rasheed: None; C. Reyes: None.

Factors affecting the screening for coccidioidomycosis
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Abstract Number: 0147

Clinical Characteristics and Biomarkers Associated with Detectable
High-Sensitivity Cardiac Troponin in Patients with Rheumatoid Arthritis

Ilana Usiskin1, Mary Jeffway1, Feng Liu1, Nancy Shadick1, Michael Weinblatt2, Brittany Weber3 and Katherine Liao1,
1Brigham and Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital/ Harvard Medical School, Waban, MA,
3Brigham and Women’s Hospital, DEDHAM, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: General population-based cardiovascular (CV) risk estimators are known to underestimate CV risk
in RA. High-sensitivity cardiac troponin T (hs-cTnT), typically measured during a work-up for acute coronary syndrome, is
present in RA patients without known CVD. Moreover, hs-cTnT is associated with future CV events, independent of the
2019 ACC/AHA estimated 10-year atherosclerotic cardiovascular disease (ASCVD) risk in RA suggesting its potential appli-
cation as a screening marker for CV risk. However, the optimal subgroup of RA patients to screen with hs-cTnT remains
unclear. The objective of this study was to determine the prevalence of hs-cTnT among RA patients not at high CV risk,
and to identify clinical and biomarker factors associated with a detectable hs-cTnT to inform screening in the clinic.

Methods: We studied RA patients from a single-center observational cohort. The earliest blood sample was selected, and
patients on lipid-lowering therapy were excluded. We measured the primary outcome, hs-cTnT, as well as inflammatory
markers relevant to RA: high-sensitivity C-reactive protein (hsCRP), IL-6, soluble tumor necrosis factor receptor 2 (sTNFR2),
and lipoprotein-associated phospholipase A2 (Lp-PLA2). Estimated 10-year ASCVD risk was calculated, and patients with
high ASCVD risk (10-year risk of >20%) were excluded. We determined the cross-sectional univariable associations
between demographics, RA clinical factors, and inflammatory markers with detectable hs-cTnT ( >6ng/L). Variables from
the univariable analysis with p< 0.10 were included in a multivariable logistic regression with ASCVD risk to identify factors
independently associated with detectable hs-cTnT. The cohort was also categorized by population-based guidelines for
low (< 5%), borderline (5-7.5%) or intermediate (7.5-20%) ASCVD risk and stratified by sex.

Results: We studied 294 RA patients with mean age 70.6; 84% were female, 76% were seropositive, mean RA duration
was 14.6 years, 58% were on methotrexate, 52% were taking a biologic DMARD, mean Clinical Disease Activity Index
(CDAI) was 17.4 (moderate severity), and mean ASCVD risk was 4.8% (low risk). 30% had a detectable hs-cTnT (Table 1).
ASCVD risk was associated with detectable hs-cTnT (OR 1.22 (95% CI 1.15-1.29). In addition to ASCVD risk, age and sex
were associated with detectable hs-cTnT (Table 2). Lp-PLA2 was the inflammatory marker most strongly associated with
detectable hs-cTnT in multivariable analysis. 15% of RA patients with low ASCVD risk and 44% with borderline ASCVD risk
had a detectable hs-cTnT; 27% of males and 14% of females with low ASCVD risk had detectable hs-cTnT (Figure 1).

Conclusion: Approximately 30% of RA patients with low-intermediate ASCVD risk based on population-based CV guide-
lines had a detectable hs-cTnT, an independent risk factor for future CV events. While age and sex are components of
ASCVD risk, additionally accounting for these factors in RA may help identify patients with low/borderline ASCVD risk in
whom to measure hs-cTnT. Lp-PLA2, a clinically available biomarker associated with unstable plaque, may also aid in iden-
tifying individuals with elevated CV risk not identified with population-based ASCVD risk estimators.
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Table 1. Factors associated with detectable hs-cTnT in the RA cohort

Table 2. Multivariable logistic regression between clinical factors and detectable hs-cTnT with and without 10-year ASCVD risk

Figure 1. Percentage of RA patients with detectable hs-cTnT by 10-year ASCVD risk category (high ASCVD risk excluded from analysis).
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Disclosure: I. Usiskin: Johnson and Johnson, 11; M. Jeffway: None; F. Liu: None; N. Shadick: Abbbvie, 5, AQtual,
5, BMS, 5, Janssen, 5; M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, Canfite, 11, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and Johnson, 2, 5, Novartis,
2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2; B. Weber: Aegpha,
1, Bristol-Myers Squibb(BMS), 1, Horizon Therapeutics, 1, Kiniksa, 1, Novo Nordisk, 1; K. Liao: None.

Abstract Number: 0148

The Incidence and Prevalence of Sarcoidosis in England

Katie Bechman1, Kathryn Biddle1, Mark Russell2, Mark Gibson1, maryam adas1, Zijing Yang2, Edward Alveyn1, deepak
Nagra2, Sam Norton2, Surinder biring1 and James Galloway3, 1King’s College London, London, United Kingdom, 2King’s
College London, London, England, United Kingdom, 3Centre for Rheumatic Diseases, King’s College London, London,
United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis is heterogeneous condition, ranging from mild self-limiting disease to severe organ
involvement and death. Despite its clinical significance, the epidemiological landscape in England is a blank canvas. The inci-
dence was last calculated in 2004 and there are no published data on its prevalence. Our objective was to describe changes
in the incidence and prevalence of sarcoidosis in England.

Methods: For this population study, we used primary care electronic health records from the Clinical Practice Research
Datalink containing anonymised data for 41 million patients, with 13 million currently registered (20% of English population).
Eligible patients had contributed data between 2003 and 2023, were ≥18 years and registered with their general practice for
≥12 months prior to their first diagnostic code. Incident cases were defined by a new code for sarcoidosis. Incidence was
calculated by dividing the number of incident cases by the total person-years in the cohort. Point prevalence was calculated

1a. The point prevalance of sarcoidosis per 100,000 population between 2003 and 2023, defined overall and by sex. 1b. The incidence of sarcoid-
osis per 100,000 person years between 2003 and 2022, defined overall and by sex.
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by dividing the number of people with a sarcoidosis code at mid-calendar year by the number of individuals contributing data
at the same time point. Age, sex, and region-specific rates were computed. Standardised rates were calculated by applying
direct age-and-sex standardisation to the 2013 European Standard Population. Crude rates were inferred by applying year-
and age-specific incidence to UK census mid-year population estimates.

Results: The prevalence of sarcoidosis increased from 40 per 100,000 in 2003 to 168 per 100,000 in 2023 (figure 1a). Rates
were similar when standardised by age and sex. Crude incidence increased by 21%, from 6.81 per 100,000 person-years in
2003 to 8.22 in 2022 [unadjusted incidence rate ratio (IRR) 1.21 (95%CI 1.09-1.33)] (figure 1b). The greatest increase
occurred between 2010 and 2017, after which the rate began to fall. In models standardised for age and sex, a smaller
increase in crude incidence was seen (6.82 to 7.98/100,000 person-years). The estimated absolute number of new diagno-
ses based on the UK census population increased from 2554 in 2003 to 3609 in 2022 (figure 2). The crude incidence of sar-
coidosis was similar across sexes. However rising incident rates from 2010 were driven primarily by an increasing number of
new diagnoses among males, resulting in a higher incidence compared to females by 2022 [males 9.36 v females
7.05/100,000 person-years [IRR 1.33 (95%CI 1.17-1.51)] (figure 1b). The incidence of sarcoidosis was highest amongst
40-60 years old throughout the study period, though there was a notable rise in new diagnoses in the over 60-cohort,
reflected in an increasing age at presentation [2003: median 46 years (37-57) v 2022: 54 years (44-64)] (figure 3).

Conclusion: Over the last two decades the prevalence of sarcoidosis in England has increased four-fold. This reflects not
only changes in incidence but also accounts for mortality. The incidence increased between 2010 and 2017 with notable

Estimated absolute number of new diagnoses inferred by applying year-specific and age-specific incidence to UK census mid-year population
estimates for; 2003, 2012 and 2022. The bars demonstrate the England census mid-year population, by age group and by year. The lines dem-
onstrate the estimated absolute sarcoidosis new diagnosis, by age group and by year.

Crude incidence rates of sarcoidosis by age groups; 18 to 39, 40 to 59 and over 60, over time.
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changes in age and sex distribution. This rise may be attributed to the growing use of diagnostic imaging like PET-CT, and
the widespread adoption of endobronchial ultrasound. These advancements have revealed that sarcoidosis is more com-
mon than previously recognised.

Disclosure: K. Bechman: UCB, viforpharma, 6; K. Biddle: None; M. Russell: AbbVie, Biogen, Lilly, Galapagos,
Menarini, UCB, Viforpharma, 6, Sandoz UK, 5; M. Gibson: None; m. adas: None; Z. Yang: None; E. Alveyn: UCB,
12, Support for attending educational meeting; d. Nagra: None; S. Norton: None; S. biring: None; J. Galloway: Abb-
Vie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6.

Abstract Number: 0149

Beliefs on Self-Management in Rheumatoid Arthritis Compared to Other
Chronic Diseases Using the Nationally Representative Medical
Expenditure Panel Survey

Samuel Good1, Bryant England2 and Elizabeth Volkmann3, 1University of California, Los Angeles, Los Angeles, CA,
2University of Nebraska Medical Center, Omaha, NE, 3University of California, Department of Medicine, Los Angeles, CA,
USA, Los Angeles

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies that evaluate experiences of living with rheumatoid arthritis (RA) have found that patients
identify self-empowerment and a sense of control as important factors in disease management. Whether RA patients’ beliefs
about self-management differ from individuals with other chronic diseases is incompletely understood. The purpose of this
study is to evaluate how patients with RA differ from patients with other chronic diseases in their beliefs about self-
management using a large, nationally representative survey.

Methods: This cross-sectional study used data from the 2021 Medical Expenditure Panel Survey (MEPS), a national survey
of patients, families and providers on health care use, cost, coverage and satisfaction in the United States, conducted by the
Agency for Healthcare Research and Quality. We selected survey respondents who reported having RA or other chronic dis-
eases. The primary outcome of interest was whether patients reported being able to “overcome ills without medical help,” a
proxy measure for self-management. Survey responses were recorded on a simplified Likert scale as either disagreeing,
being uncertain or agreeing. Ordinal logistic regression was used to assess the association of RA status with self-
management beliefs, adjusting for age, sex, race, insurance status, health status, family income and family size. We tested
for interactions between insurance status and family size with RA status on self-management.

Results: In our unweighted sample of 3,649 adults, 61.8%were female, 12.8% self-identified as Hispanic, 54.8%were pub-
licly insured and 21.9% were below the federal poverty level (Table 1). Among the weighted sample (n= 24,770,323), 14.3%
of RA patients reported efficacy in self-management compared to 10.3% of patients with other chronic diseases. In the
weighted model (Figure 1) the odds of having a higher level of agreement to being able to self-manage disease was 1.49
times greater in RA compared to respondents with other chronic diseases (aOR 1.49, 95% CI [1.13, 1.96], p=0.005). As
age increased, respondents had lower odds of agreeing that they were able to self-manage disease (aOR 0.36, 95% CI
[0.20, 0.64], p < 0.001 for 75-85 year-olds compared to 19-39 year-olds). Uninsured respondents also reported higher

296

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



odds of disease self-management (aOR 4.31, 95% CI [1.90, 9.81], p=0.001). Only age was identified as a significant
cofounder in our model. Insurance status and family size did not interact with RA status on self-management (p > 0.55).

Conclusion: In this nationally representative survey, RA patients reported greater efficacy in self-management than patients
with other chronic diseases, even after adjusting for several potential confounders. These findings suggest that patient
beliefs and abilities to perform self-management may vary across different chronic diseases. Further research is needed to
explore whether, and how, strategies to improve self-management should be tailored to different chronic diseases.

Patient demographics by disease status based on our unweighted sample (all values reported as total number with percentages in parentheses;
RA = rheumatoid arthritis; other chronic diseases = diabetes mellitus, angina, chronic heart disease, coronary artery disease and emphysema.).
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Forest plot of individual covariates’ effects on survey respondents odds of describing higher categories of being able to over-
come ills without medical help (rheumatoid arthritis reference group = no rheumatoid arthritis, yes other chronic diseases;
health status reference group = fair to poor health; age reference group = 19-39 years; poverty level reference group = at
or below federal poverty level; race and ethnicity reference group = Hispanic; insurance reference group = private insurance;
family size reference group = 1 person).

Disclosure: S. Good: Goldman Sachs, 2; B. England: Boehringer-Ingelheim, 5; E. Volkmann: AbbVie, 2, Boehringer-
Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5.
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The Characteristics of a Northern Israeli Cohort of Patients with Behcet’s
Syndrome

Firas Sabbah1, Fadi Hassan2, Rula Daood2, Helana Jeries3, Tamar Hareuveni4, Nimer Abed5 andMohammad E Naffaa2,
1Rheumatology Unit, Tzafon Medical Center, Poria, Israel, Tiberias, Israel, 2Rheumatology Unit, Galilee Medical Center,
Naharyia, Israel, Naharyia, Israel, 3Rheumatology Unit, Galilee Medical Center, Naharyia, Israel, Naharyia, HaZafon,
Israel, 4Ophthalmology department, Galilee Medical Center, Naharyia, Israel, Nahariya, Israel, 5Internal Medicine "B",
Galilee Medical Center, Naharyia, Israel, Nahariya
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Background/Purpose: Behcet’s syndrome (BS) is a multisystem disease that typically manifests as recurrent oral and gen-
ital ulcers, along with skin, eye, gastrointestinal, neurologic and vascular involvement. BS is believed to be prevalent among
Muslims and Druze in Israel. Since the studies by Krause more than 15 years ago, very few studies describing the character-
istics of BS among Israeli patients have been published.The aim of this study is to describe the baseline characteristics of our
patients with BS, and compare demographic and clinical features between Jewish and Arab subpopulations.

Methods: We retrospectively reviewed our BS cohort and identified patients with active follow up. Electronic medical
records were reviewed, and demographic, clinical, laboratory and medications’ prescription data were extracted for each
patient. Further, we compared the Jewish and Arabic subpopulations with regard to demographic and clinical features.

Results: Our cohort included 98 patients. Males constituted 49 (50%) of the cohort, mean age at the time of diagnosis was
29.9 years old (range of 6-64). Seventy one (72.4%) Arab (45 (45.9%) Muslims, 21 (27.6%) Druze and 5 (5.1%) Christians).
Oral and genital ulcers were evident in 93 (94.9%) and 54 (55.1%) patients, respectively. Involvement of the skin, joints, eye,
GI tract, neurologic and vascular systems were demonstrated among 42 (42.9%), 57 (58.2%), 47 (48.0%), 8 (8.2%),
10 (10.2%), 15 (15.3%), respectively. Five (5.1%) had cardiac involvement, one patient had pulmonary hemorrhage and
2 patients had orcho-epididymitis. HLA B51 was performed in 37 (37.8%) patients and was positive in 24 (64.9%). Pathergy
test was performed in 12 (12.2%) patients and was positive in 8 (66.7%). Psoriasis and FMF were evident in one patient
each. Colchicine was used in 82 (83.7%) cases, azathioprine 47 (48%), methotrexate 16 (16.3%), apremilast 10 (10.2%),
cyclosporine-A 8 (8.2%), adalimumab 26 (26.5%), infliximab 12 (12.2%), cyclophosphamide 1 (1.0%), tocilizumab
2 (2.0%) and anti-coagulation 6 (6.1%). The Arab and Jewish subpopulations were significantly different with regard to male
(or female) proportion, 40 (56.3%) vs 9 (33.3%), p=0.042.
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Conclusion: BS is more common among Arabs compared to Jews in northern Israel, especially among Druze and Muslims, but
no significant clinical or demographic differences were found except for higher proportion of male patients among Arabs. Further
studies are warranted to understand the true prevalence and genetic bases among the Arab, especially Druze, subpopulation.

Disclosure: F. Sabbah: None; F. Hassan: None; R. Daood: None; H. Jeries: None; T. Hareuveni: None; N. Abed:
None; M. Naffaa: None.

Abstract Number: 0151

Immunoproteomic Profiling of Antibodies in Autoimmune Diseases

Choa Yun1, Ji Qiu2, M. Constanza Camargo3, Lusheng Song2, Joshua LaBaer2, Hyokyoung G. Hong3, Eric A. Engels3,
Maddy Edie-Booker4, Adam Schiffenbauer5, Lisa Rider6, Frederick Miller7, Sarfaraz Hasni5, Blake M. Warner5, M�arcis
Leja8 and Minkyo Song9, 1National Institute on Aging, Rockville, MD, 2Arizona State University, Tempe, 3National Cancer
Institute, Rockville, 4National Institute on Aging, Baltimore, MD, 5NATIONAL INSTITUTES OF HEALTH, Bethesda, MD,
6NIEHS, NIH, Garrett Park, MD, 7NIH, NIEHS, Chapel Hill, NC, 8University of Latvia, Rīga, Latvia, 9National Institutes on
Aging, Baltimore, MD
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Figure 1. Association between each IgG antibody and each autoimmune disease. Autoantigens are denotedwith the prefix “H”, viral antigenswith “V”, and
bacterial antigens with “B”. Red: autoantibodies, Black: antibodies against bacteria and viruses; *Benjamini-Hochberg **Bonferroni Correction
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Figure 2. Association between each IgA antibody and each autoimmune disease. Autoantigens are denoted with the prefix “H”, viral antigens with
“V”, and bacterial antigens with “B”. Red: autoantibodies, Black: antibodies against bacteria and viruses; *Benjamini-Hochberg **Bonferroni
Correction

Figure 3. Number of IgG (top)/IgA (bottom) antibodies specific or common across various autoimmune diseases from the combined results of uni-
variable and multivariable models
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Background/Purpose: Prior research has investigated a limited range of candidate markers within individual autoimmune
diseases. This study aimed to identify specific and common autoantibodies and antibodies to infectious agents associated
with various autoimmune diseases using an extensive antibody immunoproteomics array.

Methods: Serum samples were collected from 256 patients (67% females; 55 mean age) diagnosed with autoimmune dis-
eases, including autoimmune gastritis (AG; n=102), autoimmune thyroiditis (AT; 20), celiac disease (CD; 25), myositis (IIM;
18), type 1 diabetes mellitus (T1D; 24), rheumatoid arthritis (RA; 20), Sjögren’s disease (SD; 25), and systemic lupus erythe-
matosus (SLE; 22), and were compared to sera from 112 controls without autoimmune diseases. We utilized the Nucleic-
Acid Programmable Protein Array platform for measuring antibodies targeting 280 human, 40 viral, and 15 bacterial anti-
gens. The univariate association between each antibody seropositivity and each autoimmune disease was assessed using
Firth logistic regression. Multivariable modeling methods, specifically LASSO and random forest, were applied to consider
inter-relationships among antibodies. All models were adjusted by age and sex. We identified candidate markers for these
autoimmune diseases by combining results from univariable and multivariable analyses, defining a marker as significant if it
was identified by either approach.

Results: Of 340 antibodies measured, there was a median of 14.5 (AT) to 38 (T1D) IgG antibodies and 3.5 (SLE) to
16 (RA) IgA antibodies detected, compared to 35 IgG and 12 IgA antibodies in the controls. In the univariable analysis, most
autoantibodies to human proteins were positively associated with autoimmune diseases (OR range 2.73-135.82), while anti-
bodies to infection generally showed inverse associations (OR range 0.03-0.51). Finally, we were able to identify a range of
disease-specific antibodies from 3 (IIM) to 12 (SLE) for IgG, and from 2 (CD, AT) to 10 (IIM) for IgA. Thirty-nine IgG and thirty
IgA antibodies overlapped across 3 or more diseases. Two IgG autoantibodies overlapped in up to 5 diseases (Stathmin
Like 4: SLE, SD, T1D, CD, RA; Tripartite Motif-Containing 21: SLE, SD, IIM, CD, RA), and two IgA antibodies
(Coxsackievirus B3, Enterovirus C) were identified as significant markers in up to 7 diseases (IIM, SD, T1D, CD, AG, SLE,
RA). We confirmed several antibodies, some of which are already used clinically as diagnostic markers, which include anti-
bodies to Sjögren syndrome type B for SD and ATPase H+/K+ transporting subunit alpha for AG.

Conclusion: The inverse associations observed between antibodies against infectious agents and autoimmune disease
suggest potential pathogenic mechanisms such as inefficient antibody production, and/or the effects of immunosuppressive
medications. Additionally, the identification of common antibodies linked to multiple autoimmune diseases hints at shared
pathways or mechanisms underlying concurrent illnesses. Our findings using a novel antibody screening platform reinforce
the clinical relevance of some of these markers and provide a new tool to discover insights into the etiology of autoimmune
diseases.

Disclosure: C. Yun: None; J. Qiu: None; M. Camargo: None; L. Song: None; J. LaBaer: None; H. Hong: None;
E. Engels: None; M. Edie-Booker: None; A. Schiffenbauer: AstraZeneca, 11, Hope Pharmaceuticals, 5; L. Rider:
AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio, 1, 12, no financial support, Cure JM Foundation, 1, 5,
Hope Pharmaceuticals, 5, Horizon Therapeuetics, 1, 12, no financial support, Pfizer, 1, 12, no financial support;
F. Miller: None; S. Hasni: None; B. Warner: Mitobridge, Inc., a subsidiary of Astellas Bio, 2, 5, Pfizer, 2;M. Leja: None;
M. Song: None.
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Abstract Number: 0152

Hydroxychloroquine and Chloroquine Retinopathy in Hispanic Patients
with Rheumatic Diseases

Janett Riega Torres1, Karina Palomo-Arnaud2, Gabriel Figueroa-Parra1, Fernando Morales Wong1, Jesús Hern�an
Gonz�alez Cortés1, Jesus Mohamed Hamsho1, Jorge Esquivel-Valerio1, Dionicio Galarza-Delgado3 and Karim Mohamed
Noriega1, 1Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de
Nuevo Leon, Monterrey, Mexico, 2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, San Nicol�as de los Garza, Mexico, 3UANL Hospital Universitario, Monterrey,
Nuevo Le�on, Mexico
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Background/Purpose: Antimalarial drugs like hydroxychloroquine (HCQ) and chloroquine (CQ) are among the most fre-
quently prescribed medications in Rheumatology. Retinal toxicity is an unwanted side effect of both HCQ and CQ, which
in most severe cases could end in reduced vision and blindness. There are still insufficient reports of HCQ or CQ retinopathy
in Hispanic patients, and its prevalence and patterns are widely unknown. We aimed to explore the prevalence of HCQ and
CQ retinopathy in a Hispanic cohort of patients with rheumatic diseases and describe retinopathy characteristics.

Methods:We performed an ambispective, observational, cohort study between 2014 and 2019 in an academic rheumatol-
ogy clinic. We included patients with a clinical diagnosis of rheumatoid arthritis, systemic lupus erythematosus, Sjögren’s
syndrome, or other rheumatic diseases who were using HCQ or CQ and had a standardized screening evaluation for anti-
malarial retinal toxicity. The standardized screening tests were a macular optical coherence tomography (OCT) and a visual
field test (VFT) with standard automated perimetry (10-2). Demographics, antimalarial medication (HCQ or CQ), treatment
duration in years, and the daily dose were documented. We presented the results using descriptive statistics.

Results: Five-hundred and forty-four patients were evaluated, with a mean age of 49.9 (SD:15.6) years and 94.7%
(515/544) were female, the most frequent rheumatic diseases were rheumatoid arthritis (41.9%, 228/544), systemic lupus
erythematosus (32.7%, 178/544), and Sjögren syndrome (9%, 49/544). Nearly two-thirds of the patients used HCQ
(65.3%, 404/544) (Table 1). The duration of use was longer at the time of retinopathy diagnosis for the patients who received
CQ (9.04, SD 4.3 years) than those receiving HCQ (5.1, SD 3.3 years). The proportion of patients receiving higher doses than
recommended was also greater among patients on CQ (67.9%, 95/140) than those on HCQ (11.4%, 46/404).

Table 1. General characteristics of patients with rheumatic diseases using antimalarials either Hydroxychloroquine or Chloroquine.
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Overall, 34 (6.3%) patients had antimalarial retinopathy, Among the patients with rheumatic diseases using HCQ, 2.0%
(8/404) had retinal toxicity, and this was higher among CQ users, where 18.6% (26/140) had retinal toxicity. According to
the optical severity staging classification of patients with antimalarial retinal toxicity, the retinopathy was mild in 16.64%
(6/34), moderate 23.5% (8/34), and severe 58.8% (20/34) (Table 2).

Conclusion: In Hispanic patients with rheumatic diseases, antimalarial retinal toxicity was more frequent among patients
with CQ than among patients with HCQ. The retinopathy staging was severe in more than half of the patients.

Disclosure: J. Riega Torres: None; K. Palomo-Arnaud: None; G. Figueroa-Parra: None; F. Morales Wong: None;
J. Gonz�alez Cortés: None; J. Mohamed Hamsho: None; J. Esquivel-Valerio: None; D. Galarza-Delgado: None;
K. Mohamed Noriega: None.

Abstract Number: 0153

Frequencies and Rates of All-Cause Emergency Visits and
Hospitalizations in Persons with Inflammatory Arthritis Conditions and
Gout: A Systematic Review

Kara Irwin, Ran Huo, Claire Barber and Cheryl Barnabe, University of Calgary, Calgary, AB, Canada

SESSION INFORMATION
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Session Title: Epidemiology & Public Health Poster I
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Background/Purpose: Despite advances in the management of inflammatory arthritis (IA) and gout, many patients still
access acute care services. This may be related to their arthritis conditions, associated comorbidities, or other factors.
The magnitude of this use, and the variations related to contextual factors such as health system or personal characteristics
is unknown. This review sought to estimate the proportion (%) and/or rate (events per 100 person years) of all-cause emer-
gency department (ED) visits or hospitalizations in IA or gout cohorts.

Methods: A systematic review was conducted in EMBASE and MedLine online databases for January 2000 to January
2024. Keywords for the search strategy were based on the types of arthritis conditions of interest (including RA, PsA, AS,
JIA, and gout), as well as the type of acute care services of interest (ED visits and hospitalizations). Title and abstract screen-
ing, full-text review, and data extraction were completed independently by two researchers. Studies reporting either the pro-
portion and/or rate of acute care use were included, with meta-analysis of the two outcomes conducted for each IA
condition separately, and by available population membership strata were possible.

Table 2. Prevalence of Hydroxychloroquine and Chloroquine retinopathy among patients with rheumatic diseases.
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Results: From 8038 candidate studies, 1061 were selected for full-text review; 89 met inclusion criteria with data from
126 cohorts available. Studies focused largely on patients with RA (67% and 68% of studies reporting the proportion of
ED visits or hospitalizations per year respectively, and 100% and 73% of studies reporting rate of ED visits or hospitalizations
respectively) and no studies provided estimates for those with JIA. Over half (51%) of the cohorts reported estimates from
American administrative datasets.

EDs were accessed by 20.4%, 24.4%, 25.4%, and 27.8% of individuals annually in PsA, AS, RA, and gout cohorts respec-
tively. The proportion of cohort members requiring hospital admissions per year was similar in AS and RA at 15.2% and
15.7%, and in gout and PsA at 22.3% and 22.8% respectively. Hospitalization rates were similar across cohorts at 27.3 in
PsA, 29.0 in Gout, 30.4 in RA, and 33.1 in AS cohorts per 100 person years.

Stratification of acute care use by PROGRESS+ characteristics was lacking. Out of 89 studies, 3 studies stratified by sex/-
gender, 2 by age, and 2 by First Nations status as well as rural/urban. Acknowledging the limited data, acute care use
was higher for equity seeking groups in all available studies.

Conclusion: The proportions and rates of persons with IA conditions requiring acute care services were generally consistent
across IA types, though the ranges seen within each IA type were large. Studies identified in this review reflected predominantly
western health system structures. There is a paucity of data available for JIA, and for equity deserving group members in all IA
conditions. Studies to understand the reasons for acute care use and possible interventions to reduce avoidable use is needed,
as is further understanding of temporal trends in acute care use and needs to improve care models in equity-deserving groups.

Disclosure: K. Irwin: None; R. Huo: None; C. Barber: None; C. Barnabe: Amgen, 6, Janssen, 6.
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Chronic Sinusitis Predicting Interstitial Lung Disease in Sjögren’s
Syndrome: A Comprehensive USA Population Study (2004-2024)

Brian Schonewald1, Ross summer2, Giorgos Loizidis2 and Christopher Xie3, 1Thomas Jefferson University Hospital,
Ardmore, PA, 2Thomas Jefferson University, Philadelphia, PA, 3Thomas Jefferson University, Philadelphia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s syndrome (SS) is a chronic autoimmune disorder primarily affecting the exocrine glands,
but it also impacts various parts of the respiratory system, including the oropharynx, the trachea, and the distal lung paren-
chyma, often manifesting as interstitial lung disease. The unified airway hypothesis in asthma suggests that upper and lower
airway diseases are part of a single pathological continuum. Further, in various autoimmune diseases, such as eosinophilic
granulomatosis with Polyangiitis (EGPA) and granulomatosis with polyangiitis (GPA), upper airway disease often precedes
the development of lower airway disease. With this in mind, this study tested the hypothesis that chronic sinus disease
may predict the development of lower airways in SS, specifically interstitial lung disease.

Methods: Using the TriNetX Research Network’s de-identified electronic health records, this study utilized data from 61 U.-
S. healthcare networks from 2004 to 2024. Two cohorts were established: patients with SS followed by a diagnosis of
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chronic rhinosinusitis (CRS) and patients with SS without CRS. At the time of study inclusion, patients had an ICD-9 or ICD-
10 code for SS and received immunosuppressive medications or treatments for ocular or mucocutaneous dryness. Patients
with other autoimmune diseases and conditions mimicking SS were excluded. An association analysis was conducted to
calculate the fraction of patients developing ILD and to compare the risk ratio (RR) between the cohorts 5 and 10 years
post-CRS diagnosis. Propensity score matching (PSM) was used to adjust for age, sex, race, comorbid pulmonary condi-
tions, and ILD risk factors. The RR was calculated with a 95% confidence interval and a significance level of p< 0.05.

Results: The study included 38,856 patients with SS. The mean age was 58.7 years for the CRS group and 56.5 years for
the non-CRS group, with females constituting 88.79% and 86.98% of these groups, respectively. ILD was more prevalent in
the CRS group (2.56% at 5 years and 3.01% at 10 years) compared to the non-CRS group (1.66% at 5 years and 1.96% at
10 years). After PSM, adjusted RRs remained significantly higher in the CRS group (2.51% vs. 1.59% at 5 years and 2.96%
vs. 1.94% at 10 years), with adjusted RRs of 1.57 (p = 0.0143) at 5 years and 1.53 (p = 0.0122) at 10 years.

Baseline Characteristics of Sjogren’s with Sinusitis and Sjogren’s without sinusitis before and after propensity score matching for patients on
immunosuppression or sicca treatment
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Conclusion: Our findings indicate that chronic sinus disease may be a risk factor for the development of lower airway dis-
ease in SS, supporting the notion of a disease continuum in this condition. Future studies should further investigate this
relationship.

ILD development following Sjogren’s Syndrome diagnosis among patients with and without chronic sinusitis at 5 and 10 years after diagnosis with
immunosuppression filtering

Flowchart of Cohort Formation and Analysis
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Disclosure: B. Schonewald: None; R. summer: None; G. Loizidis: None; C. Xie: None.

Abstract Number: 0155

Comparative Analysis and Outcomes of COVID 19: Unveiling Trends in
Rheumatological vs. Non-Rheumatological Disease Patients

Fizza Zulfiqar1, Morgan Steele2, Sharanya Shre Ezhilarasan Santhi3, Bryanna Singh2, Jaisal Brar3, Sumit Raut3, Prami
Nakarmi3, Samhitha Bitla Reddy3, Ojo Ayomide3, Bashar Roumia3, Fariha Tareen3, Nathan Crook3, Vanessa Drust3, Ahmed
Fawzy Mohamed3, Asad Mohammad Jani3, Jennifer Orejuela3, Siena Captain3, Nikhil Vojalla3, Muhammad Bilal4, Rida
Fatima4, Sanjana Kesireddy3, Paige Misner3, Rishab Prabhu3, Camelia Arsene3, Jawad Bilal5 and Jacky Duong3, 1Trinity
Health Oakland/Wayne State University, Pontiac, MI, 2Trinity Health Oakland, Pontiac, MI, 3Trinity Health Oakland, Pontiac,
4Bassett Medical Center, Cooperstown, NY, 5Southeast Tucson, Clinician Rheumatologist, Tuscon
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Background/Purpose: COVID-19 has brought challenges for people with rheumatic diseases as well as those faced by the
general population, such as increased risk of SARS-CoV-2 infection and poor COVID-19 outcomes. COVID-19 infection
brings additional challenges for those with rheumatic diseases like increased susceptibility, challenges with vaccination, sus-
pected poor outcomes. We investigated the outcome of COVID-19 infections in hospitalized patients with underlying rheu-
matological diseases to observe if there has any change in the trends and outcomes.

Methods: This is an IRB approved, retrospective, multicenter case-control study at five different hospitals of Southeast
Michigan, United States. Patients with underlying rheumatologic disease diagnosis with admitted diagnosis of COVID-19 infec-
tion were matched on age, sex and race with patients without rheumatologic diseases (controls). Data was obtained from elec-
tronic health records. Baseline characteristics, comorbidities, outcomes including intensive unit level care and readmissions
were evaluated. Statistical analyses using SPSS version 26was performed.With descriptve analysis continuous variables were
described as mean with standard deviation while categorical variables with frequency distributions. Analysis of factors associ-
ated with group were assessed using student’s t-test and the chi-squared analysis.

Results: Between December 2019 to June 2023, n=269 rheumatic patients and n=373 healthy controls with admitting
diagnosis of COVID 19 infection by positive PCR test were included in the study. There was no statistically significant difference
between the mean ages of rheumatoid disease patients and controls (71.1 ± 13.7 vs. 69.8 ± 13.9 years respectively, p=0.227),
with 72% of cases and 78% controls as females. Among the cases, rheumatoid arthritis was most prevalent at 75%, systemic
lupus erythematosus at about 16% and 9%were other rheumatological diseases. Patients classified as cases were more likely
to be vaccinated as compared to controls (p< 0.001). Among comorbidities, coronary artery disease with interstitial disease
and asthma/COPD were more prevalent in cases with p< 0.001, and p=0.007 respectively. Fatigue and fever were more sig-
nificantly reported among those with rheumatological diseases (p< 0.001, p=0.04 respectively). Interestingly, steroids with
Remdesivir were more commonly used for COVID-19 treatment amongst those with rheumatic diseases, whereas Hydroxy-
chloroquine was used more commonly in the control groups. There was no significant difference in mortality amongst the
two groups; however, those with underlying rheumatic diseases had a higher 90-day readmission rate (p=0.002).

Conclusion: Our data suggests that for patients with rheumatic disease the risk for poor COVID-19 outcomes seems to be
lower than previously estimated probably due to exposure to less virulent strains of SARS-CoV-2 over time, effective vac-
cines, and changes in management and the fact that these patients receive immune modulating medications, which have

307

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



the potential to treat the underlying COVID-19 infection and improve their prognosis. The main limitation of the study is that
we did not take into account treatment changes over time.

Disclosure: F. Zulfiqar: None; M. Steele: None; S. Santhi: None; B. Singh: None; J. Brar: None; S. Raut: None;
P. Nakarmi: None; S. Reddy: None; O. Ayomide: None; B. Roumia: None; F. Tareen: None; N. Crook: None;
V. Drust: None; A. Mohamed: None; A. Jani: None; J. Orejuela: None; S. Captain: None; N. Vojalla: None; M. Bilal:
None; R. Fatima: None; S. Kesireddy: None; P. Misner: None; R. Prabhu: None; C. Arsene: None; J. Bilal: None;
J. Duong: None.
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Abstract Number: 0156

Psoriasis and Psoriatic Arthritis Are Independent Risk Factors
for Non-Fatal Cardiovascular Admissions in Transition-Age
Young Adults

Anurag Goel1, Joshua Tanzer2 and Vinit Gilvaz3, 1The Warren Alpert Medical School of Brown University, Providence, RI,
2Lifespan Biostatistics, Epidemiology, Research Design, and Informatics Core, Providence, RI, 3The Warren Alpert
Medical School of Brown University, East Providence, RI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriasis (PsO) and psoriatic arthritis (PsA) are closely linked inflammatory conditions that can affect
both children and adults. In children, these diseases are associated with traditional cardiovascular disease (CVD) risk factors
and subclinical atherosclerosis. In older adults, systemic inflammation from PsO and PsA accelerates atherosclerosis, and
these conditions are independent risk factors for severe CVD events including acute coronary syndrome, stroke, and cardio-
vascular death. While subclinical and accelerated atherosclerosis from systemic inflammation has been demonstrated, there
have been no studies assessing the burden of non-fatal severe CVD events in transition-age young adults with PsO and PsA.

Methods: We used data from the National Inpatient Sample database between 2016 and 2019, which comprises a strati-
fied sample of patients admitted to hospitals in the United States. Across all four years, we identified 1,406,913 records
for patients aged 18-24. We performed a cluster analysis to identify groups of patients with similar baseline health status
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based on comorbidities and personal demographics. We then compared rates of admission for non-fatal CVD events
between patients with and without psoriasis, stratified by these clusters, to test the hypothesis that inflammation-driven ath-
erosclerosis from PsO and PsA causes early CVD events, and thus a higher rate of CVD admissions, independent of base-
line health and other comorbidities as indicated by cluster identity. This approach allowed us to test this hypothesis
empirically.

Results: Our cluster analysis identified three distinct demographic groups as follows: Group 1) urban-dwelling higher-
income patients of non-White or Black race/ethnicity with type 2 diabetes mellitus (T2DM) and obesity; Group 2) patients
of White or Black race/ethnicity with type 1 diabetes mellitus (T1DM), hypertension (HTN), and hyperlipidemia (HLD); and
Group 3) patients of White or Black race/ethnicity without a significant burden of traditional CVD risk factors. In all three
groups, transition-age patients with PsO or PsA were more likely to be admitted for a non-fatal CVD event including heart
failure, stroke, and acute coronary syndrome (Group 1 OR 1.72, p < 0.0001; Group 2 OR 3.17, p < 0.0001; Group 3 OR
1.20, p = 0.0033). Group 2 had both a higher prevalence of PsO/PsA and a greater magnitude of difference in admission
rates between patients with and without PsO/PsA compared to Groups 1 and 3.

Conclusion: These data are consistent with our hypothesis that accelerated atherosclerosis from systemic inflammation in
PsO and PsA leading to early CVD events is a relevant concern for transition-age young adults beyond what can be
explained by baseline health status and traditional CVD risk factors. Further research is needed to develop CVD prevention,
screening, and risk stratification strategies for patients in this high-risk age group.

Disclosure: A. Goel: None; J. Tanzer: None; V. Gilvaz: None.

Abstract Number: 0157

Knowledge and Attitudes About Delta-9-tetrahydrocannabinol (THC)
Impact Real-world Practice in an International Group of Rheumatologists

Joanna Zeiger1, Patti Katz2, Mary-Ann Fitzcharles3, Stuart Kassan4, Teresa Simon5 and Kaleb Michaud6, 1Canna
Research Foundation, Boulder, CO, 2UCSF, San Rafael, CA, 3McGill University, Montreal-West, Canada, 4National Jewish
Health, Denver, CO, 5Physicians Research Center Consultant to ForWard, Toms River, NJ, 6University of Nebraska
Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatologists care for difficult to manage chronic diseases, necessitating adjustments to new
treatments and evolving patient views. When making treatment decisions, rheumatologists incorporate clinical data, estab-
lished medical care, and patient-centered ownership of their condition(s). With rising cannabis use among rheumatologic
patients, understanding rheumatologists’ cannabis knowledge, attitude, and practice (KAP) is critical.

Methods: This anonymous cross-sectional survey targeted international rheumatologists and allied health providers caring
for rheumatology patients. Participants responded to questions about THC-specific cannabis attitudes (11 questions;
Yes/No/Unsure), knowledge (6 questions; single correct answer), and real-world practice (4 questions, Yes/No). Two-Step
cluster analysis in SPSS identified clusters using likelihood distance and categorized respondents on their answers to the
cannabis attitude-related questions. Cluster names were based on a previous study of physicians.1 Knowledge scores were
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computed by summing correct answers and dichotomizing at the mean. Practice questions focused on comfort discussing
cannabis, viewing cannabinoids as opioid alternatives for chronic pain, and recommending cannabidiol (CBD) and/or THC
for symptom control. Chi-square examined effects of attitudes and knowledge on the practice outcomes.

Table 1: THC-Specific Cannabis Attitudes Questions and Cluster Designation

Table 2: Real-World Practice Outcomes by Attitudes Clusters and Knowledge Scores
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Results: Of 219 respondents, most were rheumatologists from Canada (N=97), predominantly female (N=135), & over the
age of 50 (N=110). Three attitudes’ clusters were identified: Progressive (31.9%; high level of openness to THC), Unsure
(28.1%; uncertain about attitudes towards THC), and Traditional (40.0%; a more conservative view towards THC)
(Table 1). Knowledge ranged from 0-6 and dichotomized into Low (< 3.0; 40.1%) and High (≥3.0; 59.9%). Those in the Pro-
gressive cluster had higher knowledge scores (P< 0.05), believed that cannabis could be an alternative treatment to opioids
(P< 0.001) and have recommended CBD to patients (P< 0.05) more often than the Unsure and Traditional clusters (Table 2).
Participants in the high knowledge group were more comfortable speaking to patients about cannabis (P< 0.01).

Conclusion: This study highlights significant knowledge gaps among rheumatologists, with scores averaging below 50%.
Despite this, there’s openness toward discussing cannabis with patients. Diverse attitudes towards the role of cannabis
underscore how perspectives shape practice. These findings underline the need for targeted educational programs to
improve understanding and clinical application of cannabis, ensuring practitioners can conduct informed dialogues with
patients as cannabis use increases in therapy.

1. Zeiger JS, et al. Ann Allergy, Asthma Immunol. 2022;129(4):441-450.

Disclosure: J. Zeiger: None; P. Katz: None; M. Fitzcharles: None; S. Kassan: None; T. Simon: None;
K. Michaud: None.

Abstract Number: 0158

Rheumatoid Arthritis Testing Patterns by Physicians and Advanced
Practice Providers from a National Commercial Laboratory, 2014 – 2023

Karis Lee1, Min Kyung Lee2, David Alfego3, Kristen Clark4 and Stanley Naides5, 1Labcorp, Orlando, FL, 2Labcorp, San
Diego, CA, 3Labcorp, Carlsbad, CA, 4Labcorp, Raleigh, NC, 5Labcorp, Dana Point, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:With the commercialization of new diagnostic and monitoring tests for rheumatoid arthritis (RA) and
an increasing number of advanced practice providers (APPs) in the rheumatology workforce over the past decade, we inves-
tigated RA testing patterns by physicians and APPs from 2014 through 2023.

Methods: A retrospective review of RA tests ordered by physicians and APPs in primary care (PC) and rheumatology (RHU)
at Labcorp from 2014 – 2023 was conducted. Providers who ordered a yearly average of at least 10 rheumatoid factor
(RF) tests, 10 anti-cyclic citrullinated peptide (CCP) tests, and 1 RA panel test were included. Test types included diagnostic
tests such as established individual tests (RF, anti-CCP), other individual tests (14.3.3 eta protein, RF isotypes, anti-CarP,
anti-CEP-1, anti-Sa, and synovial fluid RF), and panel tests (Rheumatoid Arthritis Profile, RheumAssure, RA Profile Reflex
to SeroNeg4, RAdx6 Profile, SeroNeg RAdx4 Profile), and one monitoring test (Vectra®). Medians were used to reduce
skewness by providers who ordered an extremely high volume of tests.

Results: 1,966 PC physicians, 589 PC APPs, 1,501 RHU physicians, and 189 RHU APPs were included (Table 1). For
established individual tests: RHU physicians (median: 92.9) ordered significantly higher volumes of RF and anti-CCP
compared to RHU APPs (median: 67.0, p < 0.001) and PC physicians (median: 36.5, p < 0.001; Figure 1). PC APPs
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(median: 32.2) ordered the lowest volumes of RF and anti-CCP. For established individual tests, a median of 16.6 tests were
ordered per panel test by RHU physicians, 15.1 by RHU APPs, 12.1 by PC physicians, and 11.0 by PC APPs (Table 1). The
volume of yearly average panel tests ordered did not significantly differ between physicians and APPs in RHU (p = 0.25) or
PC (p = 0.38). However, RHU physicians (median: 2.4) ordered higher volumes of panel tests compared to PC physicians
(median: 1.5, p < 0.001). RHU APPs (median: 2.0) ordered higher volumes of panel tests compared to PC APPs (median:
1.5, p < 0.001). RHU APPs (median: 1.0 [0, 203]) ordered higher volumes of monitoring tests compared to RHU physicians
(median: 0.0 [0, 530], p = 0.005) and PC APPs (median: 0.0 [0, 30.7], p < 0.001) on a per capita basis.

There was a steady increase in the testing volumes of established individual tests from RHU APPs from 2014 – 2023 (-
Figure 2A). Testing volumes by RHU physicians and RHU APPs for other individual tests increased from 2017 – 2023. An
increase in testing volumes of monitoring tests from all provider groups except for PC APPs from 2021 – 2023 was also
noted. Finally, the ordering of panel tests compared to established individual tests, i.e. RF and anti-CCP, was increased in
all provider groups from 2021 – 2023 (Figure 2B).

Conclusion: RHU physicians ordered the most RA diagnostic tests. RA diagnostic tests ordered by RHU APPs have
steadily increased from 2014 – 2023. Higher volumes of RA monitoring tests on a per capita basis ordered by RHU APPs

Table 1. Provider characteristics by specialty and type.

Figure 1. Yearly average testing volume for RA diagnostic/monitoring test type. Comparisons between provider groups were made with Wilcoxon
rank sum tests. ****: p ≤ 0.0001, **: p ≤ 0.01, ns: not significant. RHU – PHY: Rheumatology physicians; RHU – APP: Rheumatology advanced
practice providers; PC – PHY: Primary care physicians; PC – APP: Primary care advanced practice providers.

313

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



compared to RHU physicians may reflect the former’s role in patient follow-up visits. With the introduction of new diagnostic
test panels in 2021, panel test utilization has subsequently increased compared to established individual tests.

Disclosure: K. Lee: Labcorp, 3, 11; M. Lee: Labcorp, 3; D. Alfego: Labcorp, 3; K. Clark: Labcorp, 3; S. Naides:
Labcorp, 3.

Abstract Number: 0159

Prevalence and Potential Factors Associated with Polypharmacy in
Individuals with Systemic Lupus Erythematosus

Jianing Yang1, Jinoos Yazdany2, S. Sam Lim3, Brad Pearce3 and Laura Plantinga4, 1Highland Hospital, AHS, San Leandro,
CA, 2UCSF, San Francisco, CA, 3Emory University, Atlanta, GA, 4University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 2. Ordering patterns of RA diagnostic and monitoring tests for each provider specialty and type from 2014 – 2023. A) Yearly testing volume
from each provider specialty and type. Testing volumes normalized to number of providers that ordered each test per year for each provider group.
B) Yearly ratio of established individual testing (RF, Anti-CCP) volume to panel testing volume. RHU – PHY: Rheumatology physicians; RHU – APP:
Rheumatology advanced practice providers; PC – PHY: Primary care physicians; PC – APP: Primary care advanced practice providers.
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Background/Purpose: Polypharmacy is associated with an increased risk of adverse drug effects and medication nonad-
herence. However, the prevalence of polypharmacy and the medications and factors that contribute to polypharmacy in SLE
remain understudied. Our objectives were to estimate the prevalence and correlates of, and identify medications associated
with, polypharmacy among individuals with SLE.

Methods: Participants were recruited from a population-based, metropolitan Atlanta cohort [Georgians Organized Against
Lupus (GOAL)] of individuals with validated SLE. During a one-time study visit (10/2019-5/2022), prescribed medications
were self-reported via survey. Consistent with studies in other populations, we defined polypharmacy and hyperpolyphar-
macy as >5 and >10 medications, respectively, and calculated the crude prevalence of each. Multivariable regression includ-
ing sociodemographics (age, sex, race, education, income) and SLE-related variables (disease activity and cumulative
disease damage) was used to obtain the adjusted prevalence of polypharmacy by participant characteristics. We also cat-
egorized individual medications into relevant groups and calculated the crude prevalence of each medication category by
polypharmacy status.
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Results: Overall, 51.5% and 14.9% of participants (N=451; mean age 46 years, 82% Black, 92% female) met the criteria for
polypharmacy and hyperpolypharmacy, respectively (Figure 1). Both polypharmacy and hyperpolypharmacy were more
common in older participants; polypharmacy was more common in men than women (Figure 1). After adjustment, older
age (53.7% and 54.7% vs. 39.9%), male sex (71.5% vs. 49.5%), and higher disease activity (59.4% vs. 44.5%) and cumu-
lative disease damage (62.1% vs. 44.4%) were associated with higher percentages of polypharmacy (Figure 2). Lupus med-
ications (hydroxychloroquine, steroids, and other DMARDs) were common overall (Figure 3) and in those with and without
polypharmacy [median number of lupus medications (25th-75th percentiles)=2 (1-3) and 1 (1-2), respectively]. However,
cardiovascular medications (especially anti-hypertensives), antacids (including proton pump inhibitors), pain medications,
asthma and allergy medications, and anti-depressants all contributed substantially to polypharmacy and hyperpolyphar-
macy (Figure 3).

Conclusion: Polypharmacy is common in individuals with SLE, particularly among older adults, men, and those with more
disease activity and damage. While some medications contributing to polypharmacy are essential treatments for SLE, many
are prescribed for common comorbid conditions or pain management. These results suggest that, while multiple medica-
tions may be warranted in many cases to treat SLE and its associated comorbidities, there may be opportunities to mitigate
polypharmacy overall in this population, by regular reconciliation of medications and exploration of evidence-based non-
pharmacologic interventions for symptoms such as pain, acid reflux, and allergy in eligible patients.

Disclosure: J. Yang: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2; S. Lim:
Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5; B. Pearce: None;
L. Plantinga: None.

Abstract Number: 0160

Supplement Use in a Diverse Cohort of Individuals with SLE

Russell Ellyson1, Jinoos Yazdany2, S. Sam Lim3, Brad Pearce3 and Laura Plantinga4, 1Alameda Health System, Highland
Hospital, Oakland, CA, 2UCSF, San Francisco, CA, 3Emory University, Atlanta, GA, 4University of California, San Francisco,
San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Supplement use among individuals with SLE is not well-characterized, despite potential effects of
some supplements on SLE activity or on treatments for SLE or its associated comorbidities. Further, some supplements
may interact with important lab values [e.g., vitamin B7 (biotin) interferes with assays for troponin, hormones (e.g., thyroid-
stimulating hormone), and vitamin D]. We estimated the prevalence of overall and individual supplement use in a primarily
Black U.S. cohort of individuals with SLE.

Methods: Participants were recruited from an ongoing population-based SLE cohort [Georgians Organized Against Lupus
(GOAL)] and asked to report their current supplements during a single study visit (10/2019-5/2022). Descriptive statistics
were calculated overall and by age, sex, and race, with statistical comparisons by chi-square test. The most common sup-
plements were defined as >5% of participants reporting use. Supplements with potential effects on SLE or treatments or
potential interference with lab tests were identified via NIH and FDA sources.

316

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Overall, 87.4% of participants (N=451; mean age, 46.2 years; 91.8% female and 82.5% Black) reported taking at
least one supplement. The median number of supplements reported was 2 (25th-75th percentile, 1-3; range, 0-12), and
66.7% of participants were taking two or more supplements. Prevalence estimates did not differ by age, sex, or race
(Figure 1). The most commonly reported supplements were vitamin D (64.1%), multivitamins (45.2%), and vitamin B12
(10.6%), as well as other B vitamins (vitamin B1 and biotin), vitamin C, iron, magnesium, melatonin, and curcumin (turmeric)
(Figure 2). While less common, some participants were using supplements that have theoretical immune-activating effects,
such as ashwagandha (0.4%) and echinacea (0.2%), or have unknown health implications, such as colloidal silver (0.2%).

Conclusion: Supplement use in our cohort was common, with most participants reporting taking at least one supplement
and about two-thirds reporting taking two or more. Some supplements (e.g., vitamin D and multivitamin) may be recom-
mended or prescribed by a physician and beneficial in the setting of SLE. However, other reported supplements may pose
risks for immune activation (e.g., echinacea) or interfere with lab tests (e.g., biotin). Given the variety of supplements avail-
able, the lack of consistent regulation of ingredients, and wide distribution of misinformation, it is very important for physi-
cians to assess supplement use in their patients, encourage patients to use trusted information sources, and be aware of
the potential benefits and risks associated with commonly used supplements.

Disclosure: R. Ellyson: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2; S. Lim:
Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5; B. Pearce: None;
L. Plantinga: None.

Figure 1. Prevalence of self-reported supplement use among individuals with SLE. P>0.05 for all comparisons.

Figure 2. Most common (>5% reporting) supplements reported by individuals with SLE.
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Abstract Number: 0161

Cross Country Burden of Osteoarthritis in Latin America and Caribbean
from 1990-2021: A Comparative and Consistent Benchmarking Analysis
for the Global Burden of Disease Study 2022

malay rathod1, Eva Kalra2, Rafael Sanchez-Dopazo,3, Janmay Vala4, Saif Syed5, Akhilesh Sharma6, Ashwinikumar
Shandilya7, Asmita Gera8, Mohit Lakkimsetti9, Juhi Patel10, VISHRANT AMIN11 and Hardik Desai12, 1Monmouth Medical
Center, Rutgers University, Ewing, NJ, 2Trident Medical Cente, Charleston, SC, 3Larkin Community Hospital Palm
Springs Campus, Hialeah, FL, 4Terna Medical College, Navi Mumbai, Maharashtra, India, 5Royal college of
Surgeons,Dublin,Ireland, Dublin, Dublin, Ireland, 6Adesh Institute of Medical Sciences and Research, Bhatinda, India,
7Rural Medical college. Pravara institute of medical sciences., Ahmednagar, India, 8Tianjin medical University, Tianjin,
China, Tianjin, Tianjin, China (People’s Republic), 9Mamata Medical College,Khammam, Khammam, Telangana, India,
10GMERS MEDICAL COLLEGE VALSAD, 382330, Gujarat, India, 11GMERS MEDICAL COLLEGE VALSAD, Ahmedabad, India,
12Gujarat Adani Institute of Medical Sciences, Bhuj, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Osteoarthritis (OA) poses a significant and escalating health challenge across Latin America and the
Caribbean (LAC), driven by demographic shifts, lifestyle factors, and varying access to healthcare. This chronic condition not
only diminishes quality of life due to pain and limited mobility but also strains healthcare resources and imposes substantial
economic burdens. Our study spans three decades, incorporating the initial impacts of the COVID-19 pandemic, to compre-
hensively assess OA’s burden and inform targeted interventions in the region.

Methods: We estimated prevalence, incidence, disability adjusted life years (DALYs) due to OA by age, sex, year and loca-
tion across the LAC from 1990-2021 by using global burden of disease framework. Non-fatal health outcomes were esti-
mated using DISMOD MR 2.1, a meta regression tool.

Results: From 1990 to 2021, the prevalence of osteoarthritis (OA) exhibited significant increases across various types: OA
hip rose from 718,252 (95% Uncertainty Interval: 554,170-915,546) to 2.2 million (1.7-2.9 million), OA hand from 4.7 million
(3.5-6 million) to 16.4 million (12.4-20.9 million), and OA knee from 9.2 million (7.9-10.5 million) to 28.3 million (24.3-32.3 mil-
lion). The age-standardized incidence rate (ASIR) showed the highest total percentage change (TPC) in Panama at 14%,
while Bermuda saw the lowest increase at 4% during the same period. In terms of disability-adjusted life years (DALYs) rate
(ASDALR), the highest increases were observed in Panama (16%), Mexico (16%), Belize (15%), and Nicaragua (15%) from
1990 to 2021. Regarding specific OA types, the highest ASDALR were observed in Uruguay for OA hip (30%), Argentina
for OA knee (29%), and Mexico for OA hand (34%), with significant increases in Panama, Peru, and Haiti following closely.
In terms of age, the highest incidence rates were observed in the 50-54 age group (624,287; 95% UI: 498,446-758,368),
while the highest DALYs were found in the 60-64 age group (253,717; 95% UI: 124,051-505,055) in 2021. Females

Global Burden and Trend of Osteoarthritis in Latin America and Caribbean from 1990-2021, All Age Counts
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generally experienced a higher burden increase compared to males, with total prevalent count increasing by 225% versus
197%, incidence by 195% versus 176%, and DALYs by 230% versus 200% from 1990 to 2021.

Conclusion: Prevalence due to OA accounted for 8.16% of all causes of prevalence in LAC. The study highlights substantial
increases in osteoarthritis prevalence and burden across various types in Latin America and the Caribbean from 1990 to
2021. These trends reveal significant disparities in age-specific incidence rates and gender differences, underscoring the
pressing need for targeted healthcare interventions to alleviate the growing impact of OA on public health and healthcare
systems in the region.

Disclosure: m. rathod: None; E. Kalra: None; R. Sanchez-Dopazo,: None; J. Vala: None; S. Syed: None; A. Sharma:
None; A. Shandilya: None; A. Gera: None; M. Lakkimsetti: None; J. Patel: None; V. AMIN: None; H. Desai: None.

Abstract Number: 0162

Statewide Burden of Low Back Pain in the United States and Its Trend
from 1990-2021: A Systematic Analysis for the Global Burden of Disease
Study 2022

Eva Kalra1, Rafael Sanchez-Dopazo,2, Lovekumar Vala3, Vani Sojitra4, Riya Dhadhal5, Praveena Suppala6, Mohammed
A. S. Aramin7, Krishna Sajeev8 and Hardik Desai9, 1Trident Medical Cente, Charleston, SC, 2Larkin Community Hospital
Palm Springs Campus, Hialeah, FL, 3Department of Internal Medicine, Shantabaa Medical College and General Hospital,
Amreli, Gujarat, India, 365601, Amreli, Gujarat, India, 4Pandit Deendayal Upadhyay Medical College, Rajkot,, Rajkot,
Gujarat, India, 5SMIMER Hospital & Medical College, Surat, Gujarat, India, 6SVS Medical College, Yenugonda,
Mahbubnagar, Telangana, India,, Telangana, Telangana, India, 7Alquds university,Jerusalem,Palestine, P144, Gaza,
Palestinian Territories, 8Government medical college, Kannur, kerala, India, 670503, Kunnur, Kerala, India, 9Gujarat
Adani Institute of Medical Sciences, Bhuj, India
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Background/Purpose: Low back pain (LBP) ranks as the fourth leading cause of disability in the United States, significantly
impacting the quality of life and work productivity of those affected. Despite its considerable burden, there has been a lack of

Sex-wise Burden of Osteoarthritis in Latin America and Caribbean Countries in 2021, Age-Standardized Rate (per 100,000 person years)
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consistent and comparative estimates of LBP in the USA. This study is the first to estimate the prevalence of LBP over the
last three decades, including the first two years of the COVID-19 pandemic, a period that presented significant challenges
in managing non-COVID-19 diseases.

Methods: Using Global Burden of Disease tool 2021, we estimated prevalence, incidence, disability-adjusted life years
(DALYs) due to LBP by age, sex, year and location across the USA from 1990-2021. Non-fatal heath outcome were esti-
mated using DISMOD MR 2.1 a meta regression tool.

Results: The total prevalence count of low back pain in the United States increased from 32.2 million (95% Uncertainty Inter-
val: 28.7-35.8) in 1990 to 45.1 million (42.1-47.8) in 2021. The highest total percentage change (TPC) in age-standardized
prevalence rate (ASPR) was observed in Kentucky with a 2% increase, followed by Wyoming with 1%, while the remaining
states saw decreases. The District of Columbia experienced the most significant decrease in incidence rate (ASIR), dropping
by 17% from 1990 to 2021. Kentucky was the only state with an increase in Disability-Adjusted Life Years (DALYs) rate
(ASDALR) by 1%, while other states saw decreases. In terms of age groups, the highest prevalence was observed in individ-
uals aged 60-64 years with 4.4 million cases (3.5-5.2 million), followed by an incidence of 1.7 million (1.3-2.2 million) in 2021.
The incidence among those under 20 years was 1.1 million, with those aged 20-54 years and 55+ years observing 8.5 mil-
lion and 9 million cases respectively in 2021. Regarding gender, males showed a higher TPC in prevalence (43% vs. 37%),
incidence (41% vs. 38%), and DALYs (40% vs. 35%) from 1990-2021.

Conclusion: DALYs due to LBP accounted for 3.9% of all cause of DALYs in 2021. The increasing prevalence and impact of
low back pain underscores the need for enhanced public health strategies and identification of key factors contributing to its
rise. The integration of e-health and m-health technologies offers promising avenues for improving management and treat-
ment outcomes. These digital health tools can facilitate better patient engagement, real-time monitoring, and tailored inter-
ventions, potentially mitigating the burden of low back pain on a broader scale.

Disclosure: E. Kalra: None; R. Sanchez-Dopazo,: None; L. Vala: None; V. Sojitra: None; R. Dhadhal: None;
P. Suppala: None; M. A. S. Aramin: None; K. Sajeev: None; H. Desai: None.

Burden and Trend of Low Back Pain in the United States from 1990-2021, All Age Counts

Burden of Low Back Pain in the United States, 2021, Age-Standardized Rate (Per 100,000 person years)
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Abstract Number: 0163

Modification of 2017 EULAR/ACR Myositis Classification Criteria for
Dermatomyositis, Clinically Amyopathic Dermatomyositis, and Immune-
mediated Necrotizing Myopathy

Ching Chung1, Yusra Hasan2, Rajesh Gopalarathinam3, shiri keret4, Dana Ascherman5, Siamak Mogahadam6, Chester
Oddis6 and Rohit Aggarwal7, 1UPMC McKeesport, Pittsburgh, PA, 2CHI health Creighton university medical center,
Omaha, NE, 3Division of Rheumatology, Wrightington Wigan and Leigh Teaching Hospitals NHS Foundation Trust,
Wigan, United Kingdom, 4Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine, Technion - Israel
Institute of Technology, Haifa, Israel., Atlit, Israel, 5Division of Rheumatology and Clinical Immunology, University of
Pittsburgh Medical Center, Pittsburgh, PA, 6Division of Rheumatology and Clinical Immunology, University of Pittsburgh,
Pittsburgh, PA, 7Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA,
Pittsburgh, PA
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Background/Purpose: The 2017 ACR/EULAR classification criteria for idiopathic inflammatory myopathies (IIM) currently
used in myositis clinical trials/research demonstrated 87% sensitivity and 82% specificity for a probable diagnosis without
a muscle biopsy, and 93% and 88% with muscle biopsy. These criteria have been criticized for not including other
myositis-specific antibodies (MSAs), other rashes beyond Gottron papules/sign and heliotrope rash and necrotizing muscle
biopsy features. Our aim was to evaluate the performance of aforementioned criteria by incorporating additional MSAs, other
DM rashes beyond Gottron papules/sign or a heliotrope rash and necrotizing muscle biopsy features.

Methods: We retrospectively analyzed data from a longitudinal adult IIM myositis registry at a single tertiary care center
between 1995 to 2020. Our dataset included all variables from the 2017 EULAR/ACR criteria and Bohan as well as Peter
myositis classification criteria. Additional variables were verified by chart review and cross-checked by 2 physicians. Classi-
fication scores for DM and CADM were re-calculated by assigning all non-Jo-1 MSAs the same score as Jo-1 and all other
DM rashes (i.e., shawl sign, V-neck, holster sign, etc.) the same score as Gottron papules/sign. Classification scores for
IMNMwere re-calculated by assigning all anti-SRP and anti-HMGCR antibody (+) subjects the same score as Jo-1 and nec-
rotizing features on muscle biopsy the same as endomysial inflammation.

The psychometric properties of the 2017 classification criteria and proposed modifications were calculated using the diag-
nosis made by myositis experts as the gold standard.

Results: Our study included 798 IIM patients (268 DM, 41 CADM, 41 IMNM). For DM, adding other rashes increased the
sensitivity (79% to 87% and 70% to 74%, with and without muscle biopsy, respectively). Specificity dropped (93% to 86%
and 93% to 90%, with and without muscle biopsy). However, adding other MSAs did not change sensitivity or specificity.
For CADM without a biopsy, adding other rashes, other MSAs or both increased the sensitivity (31% to 38%, 51%, 54%),
but decreased the specificity (from 96% to 93%, 95%, 95%). For CADM, with a biopsy, adding other MSAs and rashes
increased the specificity (97% to 99%) while only adding other MSAs or rashes did not change the specificity (from 97%
to 97%, 97% to 96%). For IMNM, adding either anti-SRP and anti-HMGCR antibodies or necrotizing features on muscle
biopsy did not increase sensitivity (68% to 68%, 68% to 43%) or specificity (98% to 97%, 98% to 98%). However, adding
both anti-SRP and anti-HMGCR as well as necrotizing biopsy features increased the sensitivity (68% to 70%) without com-
promising specificity (95% to 95%).
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Conclusion: While adding other MSAs and rashes into the 2017 ACR/EULAR classification criteria improves sensitivity for
DM and CADM, adding other MSAs and necrotizing features on muscle biopsy increases sensitivity for IMNM. Based on
these findings, a similar analysis should be considered for subjects with polymyositis and anti-synthetase syndrome.

Disclosure: C. Chung: None; Y. Hasan: None; R. Gopalarathinam: None; s. keret: None; D. Ascherman: None;
S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Ser-
ono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca,

Table 1. Psychometric Properties of IIM Classification Criteria for dermatomyositis (DM)

Table 2. Psychometric Properties of IIM Classification Criteria for clinically amyopathic dermatomyositis (CADM)

Table 3. Psychometric Properties of IIM Classification Criteria by Myositis Subtypes
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2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx,
2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Jans-
sen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig
Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Abstract Number: 0164

Sleep Quality Is Associated with Perceived Memory Performance in
Females with Osteoarthritis: A Population-based Cross-sectional Study

Linda Li1, Hui Xie2, Leo Lu3, Helen Prlic3, Diane Lacaille4, J. Antonio Avina-Zubieta4, Jolanda Cibere5 and John Esdaile3,
and PRECISION Team, 1Arthritis Research Canada & University of British Columbia, Vancouver, BC, Canada, 2Arthritis
Research Canada, Simon Fraser University, Vancouver, BC, Canada, 3Arthritis Research Canada, Vancouver, BC, Canada,
4Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada, 5University of British Columbia,
Vancouver, BC, Canada
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Background/Purpose: Osteoarthritis (OA) is associated with increased risks of cognitive impairment. Cognitive health is
affected by an interplay of lifestyle, metabolic, and biological factors; however, current research focuses mainly on single fac-
tor categories. This study assessed the roles of behavioral risk factors, metabolic factors, and age at menopause in per-
ceived memory performance among females with and without OA.

Methods: We conducted a cross-sectional survey in February-October 2022. Invitations were sent to 2,000 randomly
selected individuals with a diagnosis of OA and 3,000 randomly selected general population without OA controls based
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on the ICD9/10 diagnostic codes from the PopData BC administrative database. Perceived memory performance was
assessed with the Everyday Memory Questionnaire (EMQ-13; 0-52 points, higher scores = worse memory problems). Par-
ticipants also completed the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and questions on
socio-demographics, health behaviors (smoking, alcohol use, physical activity, sleep quality), social support, age at meno-
pause, mood, and comorbidities.

EMQ-13 was analysed as the natural log of the (sum score+1). We used linear regression models to analyze the natural log of
EMQ-13 scores [ln(1) to ln(53)] according to the levels of behavioral, metabolic, and hormonal risk factors, controlling for
WOMAC, demographics, and comorbidities for the OA and no-OA groups. Multiple imputation was performed for missing
values in the outcome and explanatory variables. For all models, five regressions were fit (one with each imputation), then
combined to produce a single set of synthesized regression coefficients with 95% confidence intervals (CIs) and p-values.
We also performed model selection to select important variables based on adjusted R-squared.

Results: Of the 333 female participants (OA: 199, no-OA: 134), 86.5% were White with a mean age of 67.3 (SD 13.9) years
[OA: 71.7 (10.7), no-OA: 61.7 (16.0); p< 0.001] (Table 1). The mean EMQ-13 score was 9.8 (10.3) [OA: 9.9 (11.0); no-OA:
9.7 (9.2)]. Overall, 6.3% smoked and 31.8% used alcohol at least 2-3 times per week. Depression and anxiety were reported
by 21.0% and 16.2%, respectively. 57.4% walked >41 minutes/day in the last 7 days, and 12.0% reported “Very Good”
sleep quality. 198 (59.5%) had menopause at age 54 or younger.

In the selected model for the OA group, perceived memory problems were associated with poor sleep quality (Table 2).
Compared to the highest level of sleep quality (Very Good), stronger effects were observed with each level of lower quality:
Fairly Good: coefficient=0.42 (95% CI 0.04, 0.80), p=0.033; Fairly Bad: coefficient=0.53 (95% CI 0.12, 0.95), p=0.012; Very
Bad: coefficient=1.22 (95% CI 0.64, 1.79), p=< 0.001. For the no-OA group, poor memory was associated with age: coef-
ficient=0.10 (-0.19, 0.00); p=0.04, and anxiety: coefficient=0.41 (0, 0.82); p=0.04 (Table 3).

Conclusion: In this random population-based sample, we found that sleep quality was a significant independent predictor
for memory problems in females with OA. Among those without OA (significantly younger than the OA counterpart), memory
problems were associated with age and anxiety.

Disclosure: L. Li: None; H. Xie: None; L. Lu: None; H. Prlic: None; D. Lacaille: None; J. Avina-Zubieta: None;
J. Cibere: None; J. Esdaile: None.

Abstract Number: 0165

Exploring Changes in Daily Behaviors with Changes in Physical Function
over 24 Weeks in Adults with Knee OA
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White1, 1University of Delaware, Newark, DE, 2University of Delaware, Elkton, MD, 3University of Delaware, Wilmington,
DE, 4Winston-Salem State University, Winston-Salem, NC
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Background/Purpose: Knee osteoarthritis (OA) is a common cause of pain that often leads to limitations in physical
function, e.g., difficulty walking or climbing stairs, in middle to older aged adults. Strength and endurance exercises
are universally recommended treatments for knee OA but yield only modest improvements in pain and physical func-
tion. Modifying daily behaviors, such as time spent sitting and standing, may be an additional treatment to improve
physical function. However, it is not known whether changes in daily behaviors, such as inactive standing, light step-
ping, or active sitting, are related to changes in physical function. To address this gap, we explored the relation of
changes in these previously uncaptured daily behaviors with changes in patient-reported physical function in adults
with knee OA who participated in a 12-week intervention focused on increasing physical activity, strength training,
and education.

Methods:We conducted a secondary analysis of the Delaware Physical Exercise and Activity for Knee OA study. Briefly, the
intervention aimed to improve knee pain and physical function by focusing on physical activity, strength training, and educa-
tion. Two accelerometers worn at the hip and thigh over 7 days measured energy expenditure and body position. Using the
posture and physical activity index, we classified each participant’s behaviors into six daily behaviors: sedentary behavior,
inactive standing, active sitting, active standing, light stepping, and moderate-to-vigorous physical activity. We measured
physical function as it relates to basic activities of daily living and sport and recreational activities using the Knee Osteoarthri-
tis Outcome Score (KOOS) Activities of Daily Living (ADL) and Sports and Recreation subscales. Participants with > 1 valid
wear day and who completed the KOOS ADL and Sport and Recreation subscales at baseline and the 24-week data collec-
tion were included in the analysis. Multiple linear regression, adjusted for baseline characteristics, was used to determine the
relationship between change in daily behaviors with change in KOOS ADL and Sport and Recreation from baseline to
24 weeks.

Results: From 37 participants with knee OA (Age 59.9 ± 9.0 years, 85% Female, Body Mass Index 35.0 ± 9.0 kg/m2, 16%
Non-white, 30% Rural) with complete activity and outcome data at baseline and 24-weeks, changes in time spent light step-
ping were positively associated with changes in KOOS ADL (β = 0.27, p < 0.05). Changes in time spent performing inactive
standing (β = 0.18, p < 0.05), active sitting (β = 0.55, p < 0.05), and sedentary behavior (β = 0.16, p < 0.05) were positively
associated with changes in KOOS Sport and Recreation over 24 weeks.

Conclusion: More time spent light stepping, inactive standing, and active sitting were related to improvements in physical
function over 24 weeks among adults with knee OA. This exploratory analysis suggests changes in previously uncaptured
daily behaviors may influence changes in physical function in adults with knee OA.

Disclosure: T. Videtich Bye: None; I. Granetzke: None; S. Liles: None; J. Copson: None; L. Schmitt: None;
J. Jakiela: None; D. White: None.

Abstract Number: 0166

Limitations in Activities of Daily Living Among Individuals with SLE
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California, San Francisco, San Francisco, CA, 2UCSF, San Francisco, CA, 3Emory University, Atlanta, GA, 4Emory University
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Background/Purpose: A better understanding of the capacity of individuals with SLE to perform routine daily life tasks is
needed to effectively support the independence and quality of life of this rapidly aging population. To begin to address this
gap, we aimed to estimate the burden of, and identify potential correlates of, limitations in activities of daily living (ADLs)
among a population-based, primarily Black U.S. cohort of individuals with SLE.

Methods: Participants with validated SLE were recruited from an ongoing population-based cohort [Georgians Organized
Against Lupus (GOAL)] for a single study visit (10/2019-5/2022), during which they reported their ability to independently
perform various instrumental ADLs (IADLs) and basic ADLs (BADLs). Limitations were defined as having at least some diffi-
culty performing at least one of the IADLs or BADLs. Descriptive statistics were calculated and age-, sex-, and race-adjusted
associations [adjusted odds ratios (aORs)] of various participant characteristics with IADL and BADL limitations were
assessed with logistic regression.
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Results: Participants (N=447; mean age, 46 years; 92% female and 83% Black) commonly reported limitations in ADLs.
More than half of participants (56%) reported IADL limitations, including limitations in housekeeping (51%), laundry (37%),
and shopping (33%) (Figure 1); 44% reported limitations in independently performing BADLs, including transferring (27%),
bathing (25%), dressing (24%), and continence (22%) (Figure 2). Higher disease activity (> vs. < median) was strongly asso-
ciated with limitations in IADLs and BADLs (6.5-fold and 7.4-fold higher odds, respectively); higher scores for depression
and perceived stress, lower educational attainment and income, and older age were also associated with ADL limitations
(Figure 3).

Conclusion: Limitations in both IADLs and BADLs may be common in SLE, with prevalence estimates higher than those
reported among older adults and those with several chronic diseases (including cardiovascular disease, chronic obstructive
pulmonary, and cancer). Additionally, these limitations may be more likely among those who report more disease activity,
depressive symptoms, and perceived stress and those who are older. Research to explore evidence-based strategies to
prevent, mitigate, and support these limitations in the SLE population— thereby maximizing patients’ independence as they
age — is warranted.

Disclosure: L. Plantinga: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2;
C. Hoge: None; C. Dunlop-Thomas: None; P. Katz: None.
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1University of California, San Francisco, San Francisco, CA, 2Emory University School of Medicine, Department of
Medicine, Division of Rheumatology, Atlanta, GA, 3Emory University, Atlanta, GA, 4UCSF, San Francisco, CA, 5Duke
University, Durham, NC
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Background/Purpose: While often preventable, falls are a common, costly, and serious outcome in the U.S. population:
more than one in four adults ≥65 years old fall each year, with an estimated $50 billion in costs per year. While many individ-
uals with SLE of all ages share risk factors for falls with older adults, little is known about the burden of falls in this population.
We aimed to characterize the prevalence and correlates of falls in a population-based cohort of adults with SLE.

Methods: Participants were recruited from an ongoing, population-based cohort of individuals with validated SLE [-
Georgians Organized Against Lupus (GOAL)] for a single study visit (10/2019-5/2022), during which they reported their falls
(including number of falls and injuries requiring medical attention) over the past year, as well as the factors they associated with
their fall(s), both intrinsic (within the individual, e.g., impaired mobility) and extrinsic (outside the individual, e.g., environmental
hazards). Descriptive statistics were calculated, and age-, sex-, and race-adjusted associations [adjusted odds ratios (aORs)]
of various sociodemographic and clinical characteristics with falls were assessed with multivariable logistic regression.

Results: Nearly one-third (30.7%) of participants (N=447; mean age, 46.2 years; 59.1% < 50 years old, 92% female, and 82%
Black) reported at least one fall in the prior year. Among those who reported falling, the median number of falls (25th-75th percen-
tile) was 2 (1-3) and 62.8% reported ≥2 falls in the prior year; 25.6% of those who reported falling also reported requiring medical

328

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



attention for the fall(s) (Figure 1). Fall-related factors that were intrinsic, including loss of balance, generalized weakness, unstable
joints, leg weakness, and pain, weremore commonly reported than factors that were extrinsic (Figure 2). After adjustment, higher
disease activity and damage, higher BMI, greater depressive symptoms, and use of medications for depression and pain [partic-
ularly, opioid medications: aOR=4.46 (95% CI, 2.38, 8.56)] were all associated with higher odds of falls; higher self-rated physical
functioning and higher physical activity were associated with lower odds of falls (Figure 3). Age, sex, race, and use of anti-
hypertensives and benzodiazepines were not statistically significantly associated with odds of falls.

Conclusion: Regardless of age, falls may be common among adults with SLE, and our estimated annual risk of falls
exceeds many published estimates from the U.S. older (≥65 years) population. These falls may be due to modifiable intrinsic
factors also present in older adults. Further, adults with SLE who have more active disease, more pain, lower physical
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activity, and greater depressive symptoms may be most at risk for falls. While more research is warranted, particularly
exploring the consequences of falls among those with SLE, falls assessment and targeted interventions (such as physical
therapy, mental health services, and pain control) among those with SLE may help prevent recurrent falls and their sequelae,
including fractures, traumatic brain injury, and even death.

Disclosure: L. Plantinga: None; C. Dunlop-Thomas: None; C. Hoge: None; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 2, UCB, 2; C. Bowling: None.

Abstract Number: 0168

Real-world Glucocorticoid Prescription Patterns in Patients with Lupus
Nephritis: A Retrospective Study Using a Healthcare Insurance Claims
Database

Tatsuya Atsumi1, Hironari Hanaoka2, Nobuo Nishijima3, Kohji Murakami4, Mariko Nio3, Tsutomu Urakawa3, Takaaki
Fujimura3 and Hiroki Hayashi5, 1Department of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and
Graduate School of Medicine, Hokkaido University, Sapporo, Japan, Sapporo, Japan, 2Division of Rheumatology,
Department of Internal Medicine, Keio University School of Medicine, Tokyo, Japan, 3Chugai Pharmaceutical Co., Ltd.,
Tokyo, Japan, 4Nippon Shinyaku Co., Ltd., Tokyo, Japan, 5Department of Nephrology, Fujita Health University School of
Medicine, Toyoake, Aichi, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is one of the most frequent organ manifestations of systemic lupus erythema-
tosus (SLE), affecting morbidity andmortality in SLE. LN is usually treated with initial therapy (immunosuppressants/immuno-
modulators added to intravenous pulse and/or oral glucocorticoids [GCs]), and maintenance therapy (optimal reduction of
GCs in stable LN). Though GCs improve LN prognosis, prolonged use especially at high dose is associated with comorbidi-
ties. Thus, a GC dose reduction target (prednisolone equivalent) of ≤ 5 mg/day is recommended. However, real-world data
on GC dose reduction in LN patients are scarce. We investigated the actual prescription status of oral GCs after initial ther-
apy and characterized the patients with reduced GCs.

Methods: This retrospective, non-interventional study (UMIN000053093) used data from the JMDC payer database
extracted between May 2016 and March 2023. Included patients had ≥ 2 LN diagnoses; follow-up for ≥ 90 days pre-index
and ≥ 540 days post-index (to assess the baseline characteristics and impact of long-term GC prescription pattern, respec-
tively); oral GC prescription dose ≥ 20 mg/day intravenous pulse methylprednisolone therapy; and ≥ 2 urinalysis, anti-DNA
antibody and complement tests within 360 days post-index. Index date (Day 0) was the date of first GC prescription in the
month of LN diagnosis. Patients with and without dose reduction achievement of GC ≤ 5 mg/day at Day 540 were included
in ‘achieved’ and ’non-achieved’ groups, respectively. Descriptive statistical analyses were performed.

Results: Baseline characteristics of the overall population (n=295) are shown in Table 1. The median oral GC dose was 35.0
mg/day. At baseline, 26.8% patients had received steroid pulse before initiation of oral GC therapy. The 2 most prescribed
concomitant immunosuppressants, within 90 days post-index, were mycophenolate mofetil only (MMF, 41.7%) and tacroli-
mus only (TAC, 16.9%). Hydroxychloroquine (HCQ), an immunomodulator, was prescribed concomitantly to 46.8% patients
at baseline. Proportion of patients receiving oral GC ≤ 5 mg/day increased from 1.0% at index to 48.1% at Day 540 post-
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index (Fig 1). The median GC prescription dose 540 days post-index was 6.0 mg/day. From 180 to 540 days post-index,
flares per pre-defined algorithms occurred in 24.7% (15.9% moderate; 10.8% severe) patients.

In achieved (n=142; 90.1% females) and non-achieved (n=153; 83.0% females) groups, the median ages were 38 and
39 years and the median GC doses at baseline were 37.5 and 35.0 mg/day, respectively. The baseline concomitant
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immunosuppressants and immunomodulator were calculated (MMF only: 51.4% and 32.7%; TAC only: 15.5% and 18.3%;
HCQ: 53.5% and 40.5% in achieved and non-achieved groups, respectively). Correspondingly, the flare rates were 23.9%
and 25.5%, with severe flares in 6.3% and 15.0% patients. The proportion of patients with GC dose of ≤ 7.5 mg/day and
≤ 10 mg/day on Day 180 was higher in achieved than non-achieved groups (both p ≤ 0.0001).

Conclusion: These real-world administrative data from Japan showed the actual status of oral GC prescription after initial
therapy of LN. Of note, the proportion of GC dose of ≤ 7.5 mg/day even in achieved group was only 31.0% on Day 180.

Disclosure: T. Atsumi: AbbVie, 6, Alexion Inc., 6, Asahi-Kasei Co., 6, Astellas Pharma Inc., 6, AstraZeneca, 2, 6, Bayer
Yakuhin, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical Co., Ltd., 6, Daiichi Sankyo Co., Ltd., 6, Eisai
Co. Ltd., 6, Eli Lilly Japan K.K., 6, Gilead Sciences K.K., 6, GSK, 2, 5, Janssen, 6, Mitsubishi Tanabe Pharma Co., 6, Nip-
pon Boehringer Ingelheim Co., Ltd., 2, 6, Nippon Shinyaku Co., Ltd., 6, Novartis, 2, 6, Otsuka, 2, Pfizer, 6, Taiho Phar-
maceutical Co. Ltd., 6, UCB, 6; H. Hanaoka: Chugai Pharmaceutical Co., Ltd., 6, Nippon Shinyaku Co., Ltd., 6;
N. Nishijima: None; K. Murakami: None; M. Nio: None; T. Urakawa: None; T. Fujimura: None; H. Hayashi: Chugai
Pharmaceutical Co., Ltd., 6, Nippon Shinyaku Co., Ltd., 6.

Abstract Number: 0169

Impact of Sense of Control Among People Living with SLE

Amanda Eudy1, S. Sam Lim2, Charmayne M. Dunlop-Thomas3, Jinoos Yazdany4, Patti Katz5 and Laura Plantinga6, 1Duke
University, Raleigh, NC, 2Emory University, Atlanta, GA, 3Emory University School of Medicine, Department of Medicine,
Division of Rheumatology, Atlanta, GA, 4University of California San Francisco, San Francisco, CA, 5UCSF, San Rafael, CA,
6University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE is a disease characterized by cycles of remitting and relapsing symptoms that can be unpre-
dictable, stressful, and cause an individual to feel they are unable to gain control over their life or their disease. We sought
to determine the association of these feelings of sense of control (SoC) with work productivity and activities of daily living in
a cohort of patients with SLE.

Methods: Individuals with SLE (ACR criteria confirmed by a rheumatologist) were recruited from an ongoing population-
based cohort in metropolitan Atlanta. Participants completed a cross-sectional survey (10/2019-5/2022), which included
the Learned Helplessness (LH) subscale of the Rheumatology Attitudes Index, Work Productivity and Activity Index, Basic
Activities of Daily Living (ADL), Instrumental ADL, Systemic Lupus Activity Questionnaire (SLAQ), and the Brief Index of Lupus
Damage (BILD). The LH subscale was used to characterize “sense of control” and includes 5 Likert-scale questions with a
total score ranging from 5 to 25, with higher SoC scores indicating less sense of control. Generalized linear regression mod-
els estimated the association between SoC and continuous outcomes of interest. Multivariable logistic regression estimated
the association of SoC and any difficulty in ADL. All models were adjusted for age, race, gender, and depression.

Results: The study included 429 participants with SLE; 92% female, 82% Black, 6% Hispanic, mean age 46 years, mean
disease duration 16.5 years, 53% currently unemployed, 22% high school education or less, mean SLAQ: 12 (SD: 7.5).
About 21-32% said they agreed or strongly agreed their condition is controlling their life, they would feel helpless if they could
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not rely on others for help, they cannot get relief from pain, and that fate and other factors beyond their control affect their
condition (Figure 1). Overall, the average SoC score was 12.1 (SD: 4.6); scores were higher, indicating less SoC, for men,
Black participants, participants with lower education, participants who were not employed, participants with higher
patient-reported disease activity, and participants with more patient-reported SLE disease damage (Figure 2). Additionally,
SoC scores were higher for participants with any work productivity impairment due to their health or participants with any dif-
ficulty performing basic or instrumental ADL (Figure 2). After adjustment, less SoC was associated with lower work produc-
tivity, with more time missed due to health (β: 1.08; 95% CI: 0.23, 1.94) and more impairment while working due to health (β:
2.78; 95% CI: 1.82, 3.73). Additionally, we observed greater odds of difficulty performing basic ADL (OR: 1.21; 95% CI:
1.14, 1.29) and instrumental ADL (OR: 1.21; 95% CI: 1.14, 1.29) with higher SoC scores.

Conclusion: We found that higher scores for SoC were more common in men and those who were Black, had lower edu-
cational attainment, or who had greater disease activity, indicating worse SoC in these participants. Further, higher SoC
scores were associated with lower work productivity and lower ability to perform activities of daily living. Awareness of
SoC in patients with SLE and support to improve SoC is essential to improving quality of life in this patient population.

Figure 1. Subscale of the Rheumatology Attitudes Index

Figure 2. Distribution of SoC scores by participant characteristics.

Figure 3. Distribution of SoC scores by work productivity and activities of daily living.
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Disclosure: A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen,
5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5; C. Dunlop-Thomas: None; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, UCB, 2; P. Katz: None; L. Plantinga: None.

Abstract Number: 0170

Association of General Physical Functioning, Valued Life Activity (VLA)
Disability, and Use of Accommodations with Depressive Symptoms
Among Individuals with Systemic Lupus Erythematosus (SLE)

Patti Katz1, Laura Plantinga2, Maria Dall’Era3, Kamil Barbour4, Kurt Greenlund4 and Jinoos Yazdany5, 1UCSF, San Rafael,
CA, 2University of California, San Francisco, San Francisco, CA, 3UCSF, Corte Madera, CA, 4CDC, Alpharetta, GA,
5University of California San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Physical functioning (PF) is usually assessed generally in SLE rather than as difficulty performing
specific activities, and measurements rarely incorporate accommodations (ACCs) that may be used to maintain the ability
to perform activities. Research in other conditions has shown that disability in valued life activities (VLAs) is more closely
related to depression than is general PF. We examined difficulty in performing VLAs, ACCs used in for VLAs, and the asso-
ciations of general PF, VLA difficulty, and ACC use with depressive symptoms.

Methods: Data were from Year 7 of the California Lupus Epidemiology Study (CLUES), a longitudinal cohort with physician-
confirmed SLE (n=302). General PF wasmeasured with PROMIS Physical Function 10a (PF10). VLA difficulty wasmeasured with
the Short Valued Life Activities disability scale (SVLA), in which the difficulty of 17 items in 3 categories (Obligatory [necessary for
survival and self-sufficiency], Committed [associated with principal productive roles], and Discretionary [for relaxation or plea-
sure])1 is rated (0, no difficulty, to 3, unable to perform). Scores are themean of all rated items. For each item, individuals were also
asked if they used any of the following strategies to help perform an activity: Limit the time or the frequency of performing; perform
more slowly or take more time; need help from another person; or any other changes or accommodations. Patient Health Ques-
tionnaire (PHQ)-8 assessed depressive symptoms. Mean difficulty and ACC use for each VLA, as well as for activity types and
overall, were tabulated. Linear regression assessed associations of PF10, VLA difficulty, and ACC use with PHQ-8 individually
and concurrently in unadjusted and adjusted (age, sex, race, income, disease duration, glucocorticoid use≥7.5 mg/day) models.

Results: Cohort characteristics are shown in Table 1. The overall SVLA score was 0.49 ± 0.56. Difficulty ratings were gen-
erally higher for Committed and Discretionary activities than for Obligatory activities (Table 2). At least 1 in 5 used some type
of ACC for each VLA. Respondents were more likely to limit Discretionary activities than other types of activities and more
likely to need help for Committed activities. PF10, SVLA, and ACCs were each significantly associated with depressive
symptoms in individual and combined models (Table 3). However, SVLA had a stronger association with depression than
PF10 or ACCs in concurrent models.

Conclusion: Difficulties performing VLAs is common among people with SLE, and most used at least one ACC. Patterns of
ACCs suggest that people may be more likely to limit performance of Discretionary activities and seek help for Committed
activities. Even controlling for general PF, VLA difficulty is strongly associated with depressive symptoms, suggesting the
important role of maintaining VLAs to psychological well-being. Even though ACC use may allow individuals to maintain
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VLAs, greater use of ACCs was also associated with depressive symptoms. Findings underscore the importance of helping
individuals maintain valued activities even in the presence of functional limitations.

1Verbrugge L, Jette A. Soc Sci Med 1994;38:1-14.

Disclosure: P. Katz: None; L. Plantinga: None; M. Dall’Era: AstraZeneca, 2, Aurinia, 2, Genentech,
2, GlaxoSmithKlein(GSK), 2, Janssen, 2; K. Barbour: None; K. Greenlund: None; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, UCB, 2.

Abstract Number: 0171

Associations Between Discrimination Experiences and Patient-Reported
Outcomes Among Asian Individuals with Systemic Lupus
Erythematosus (SLE)

Patti Katz1, JoonSuk Park2, Kamil Barbour3, Kurt Greenlund3, Maria Dall’Era4 and Jinoos Yazdany2, 1UCSF, San Rafael,
CA, 2University of California San Francisco, San Francisco, CA, 3CDC, Alpharetta, GA, 4UCSF, Corte Madera, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Discrimination experiences have been linked to poor outcomes among Black individuals with SLE.1

Among Asian adults in the general US population, discrimination has been associated with worse psychological and physical
health outcomes.2 In spite of higher levels of severity among Asian adults with SLE,3 the impact of discrimination on out-
comes in this group has not been examined. We examined the frequency of discrimination experiences and the association
between high levels of reported discrimination experiences among Asian adults with SLE in the US and patient-reported out-
comes (PROs).

Methods: Data were from Year 5 of the California Lupus Epidemiology Study (CLUES), a longitudinal cohort with
rheumatologist-confirmed SLE. Discrimination experiences were measured with the Everyday Discrimination Scale
(EDS), which consists of 10 items rated according to frequency of occurrence and scored 0 (never occurred) to 5 (occurs
almost every day).4 PROs examined were PROMIS Physical Function, Pain Interference, and Fatigue; Patient Health
Questionnaire (PHQ)-8 (depressive symptoms); Generalized Anxiety Disorder (GAD) questionnaire; and Systemic Lupus
Activity Questionnaire (SLAQ, self-reported disease activity). EDS was scored by average item ratings and by tabulating
any experience of each type of discrimination. High levels of discrimination were defined as the top quartile of summed
EDS scores for the total sample. Characteristics were compared across groups by chi-square analyses and analyses of
variance. Frequency of ever experiencing each type of discrimination was tabulated and compared among racial/ethnic
groups with chi-square analyses. Multiple linear regression analyses compared PRO scores between those with high
v. lower EDS scores by racial/ethnic group, adjusting for sociodemographic and SLE-related variables.

Results: Participant characteristics (n=245) are shown in Table 1. Experience of discrimination types varied from 15.1% (fol-
lowed in stores) to 55.2% (people act as if they are better than you are) (Table 2). There were significant differences among
racial/ethnic groups on the experience of each type of discrimination. Black participants had the highest discrimination
scores. Asian participants reported the highest frequency of being called names and being threatened, the second highest
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frequency of experiencing 7 of the 8 other types of discrimination, and the second highest summed EDS score (7.7 ± 6.0).
Among Asian participants, high discrimination scores were associated with significantly higher depression and anxiety
scores and higher self-reported disease activity (Table 3).

Conclusion: Asian adults with SLE experienced substantial levels of discrimination, and in this group, high levels of discrim-
ination were associated with worse mental health and higher self-reported SLE activity. These findings expand previous
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analyses showing the negative impact of discrimination on Black individuals with SLE and support further exploration of the
prevalence and impact of discrimination as a chronic stressor.

1 Chae DH et al. AJPH 2015;105:2099
2 Gee GC et al. Epidemiol Rev 2009;31:130
3 DeQuattro K et al. Arthritis Care Res 2022;74:896
4 Williams DR. Soc Sci Med 2008;67:441

Disclosure: P. Katz: None; J. Park: None; K. Barbour: None; K. Greenlund: None;M. Dall’Era: AstraZeneca, 2, Aur-
inia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers
Squibb(BMS), 5, Gilead, 5, UCB, 2.

Abstract Number: 0172

Effectiveness of mRNA COVID-19 Vaccines in Patients with
Rheumatologic Conditions on Immunosuppressive Therapies

Brandon Levian1, Charlotte Botz2, Jason Chwa2, Sophie Grove2, Vignesh Ravi2, Branden Ireifej3, daniel arkfeld4, Diana
Hanna2, Jenny Hu2 and Binh Ngo2, 1Keck School of Medicine, Beverly Hills, CA, 2Keck School of Medicine, Los Angeles,
3LAGMC/Keck School of Medicine, Los Angeles, CA, 4Keck Medical Center of USC, RANCHO PALOS VERDES, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite extensive data supporting the effectiveness of mRNA vaccines against SARS-CoV-2 in
immunocompetent individuals, their efficacy in immunosuppressed patients remains uncertain. Consequently, this study
aims to assess the immune response to the SARS-CoV-2 mRNA vaccine in patients with rheumatologic diseases who are
on immunosuppressive therapy.

Methods: This retrospective case series compiled data for 339 patients with rheumatologic conditions on immunosuppres-
sants and 87 healthy controls. The most prevalent rheumatologic conditions were rheumatoid arthritis (n = 69, 20.4%), oste-
oarthritis (n = 53, 15.6%), systemic lupus erythematosus (n = 40, 11.8%), and psoriasis/psoriatic arthritis (n = 16, 4.7%).
Data collected included patient demographics, diagnosis history, immunosuppressive medications, and anti-SARS-CoV-2
spike protein antibody titers. Antibodies against SARS-CoV-2 were measured using a commercial quantitative anti-SARS-
CoV-2 spike protein antibody immunoassay (Roche).

Results: As expected, patients with rheumatologic conditions on immunosuppressants demonstrated significantly lower
levels of anti-SARS-CoV-2 spike protein IgG antibodies compared to healthy controls (p< 0.05). Patients taking hydroxy-
chloroquine (n = 66) or methotrexate (n = 29) showed significantly higher anti-SARS-CoV-2 spike protein IgG antibody titers
compared to those taking mycophenolate mofetil (n = 72) (Figure 1, p< 0.05). No significant differences in antibody titers
were observed among patients taking corticosteroids, azathioprine, or calcineurin inhibitors. Additionally, patients using
anti-TNF agents (n = 32) and JAK inhibitors (n = 10) produced significantly higher antibody titers compared to those treated
with rituximab (n = 55) (Figure 2, p< 0.05). Patients using a single immunosuppressive agent (n = 172) exhibited significantly
higher antibody titers than those using two or more immunosuppressive agents (n = 167) (p< 0.05). Finally, there was no dif-
ference in antibody titers between patients receiving one or two mRNA vaccines against SARS-CoV-2 (Figure 3). However,
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patients who received three vaccines had a significantly higher antibody response compared to those who received one or
two vaccines (Figure 3, p< 0.05). Moreover, patients receiving four or more vaccines exhibited a significantly greater
response than those receiving three or fewer vaccines (Figure 3, p< 0.05).

Conclusion: This study highlights that patients with rheumatologic conditions on immunosuppressants exhibit a reduced
ability to generate an immune response to mRNA vaccines against SARS-CoV-2 compared to healthy controls. Notably,
those taking mycophenolate mofetil or rituximab, as well as any patient on two or more immunosuppressive agents, show
an especially decreased capacity to mount an immune response. Consequently, it is advisable to minimize the number of
immunosuppressants these patients are on whenever possible. Moreover, significant increases in anti-SARS-CoV-2 spike
protein antibody titers are observed after three or more vaccine doses, indicating that two or fewer doses are insufficient
for this immunosuppressed population.

Immunosuppressive medications versus anti-spike antibody titers. Patients taking hydroxychloroquine (n = 66) or metho-
trexate (n = 29) showed significantly higher anti-SARS-CoV-2 spike protein IgG antibody titers compared to those taking
mycophenolate mofetil (n = 72) (p<0.05). No significant differences in antibody titers were observed among patients taking
corticosteroids, azathioprine, or calcineurin inhibitors. * denotes p<0.05.
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Immunosuppressive medications versus anti-spike antibody titers. Patients using anti-TNF agents (n = 32) and JAK inhibi-
tors (n = 10) produced significantly higher anti-SARS-CoV-2 spike protein IgG antibody titers compared to those treated
with rituximab (n = 55) (p<0.05). * denotes p<0.05.

Number of COVID-19 vaccines versus anti-spike antibody titers. There was no difference in antibody titers between patients
receiving one or two mRNA vaccines against SARS-CoV-2. However, patients who received three vaccines had a signifi-
cantly higher antibody response compared to those who received one or two vaccines (p<0.05). Moreover, patients receiv-
ing four or more vaccines exhibited a significantly greater response than those receiving three or fewer vaccines (p<0.05). *
denotes p<0.05.

Disclosure: B. Levian: None; C. Botz: None; J. Chwa: None; S. Grove: None; V. Ravi: None; B. Ireifej: None;
d. arkfeld: None; D. Hanna: None; J. Hu: None; B. Ngo: None.

Abstract Number: 0173

Systemic Lupus Erythematosus Mortality—United States, 2018–2022

Danielle Dawson1, Kurt Greenlund2 and Kamil Barbour2, 1CDC, Atlanta, GA, 2CDC, Alpharetta, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Mortality due to cardiovascular disease, infections, and renal disease is elevated in people with sys-
temic lupus erythematosus (SLE) compared with the general population, but to our knowledge, no studies assessed SLE as
an underlying or contributing cause of death based on death certificates in the US.

Methods: We examined SLE as an underlying and contributing cause of death using 2018–2022 mortality data in CDC
WONDER for persons aged ≥15 years, overall and by age, sex, race/ethnicity, and geographic region. SLE deaths were
identified using the International Classification of Diseases, Tenth Revision (ICD-10) code M32. Crude and age-adjusted
(standardized to the 2000 U.S. standard population) mortality estimates per 100,000 population with 95% confidence inter-
vals (CIs) were calculated. Non-overlapping 95% CIs were considered statistically significant to examine differences by
demographic characteristics.

Results: For the period 2018–2022, 12,645 deaths listed SLE as either an underlying or a contributing cause of death (crude
rate per 100,000=0.94). Of these deaths, 5,590 (44%) listed SLE as the underlying cause of death (crude rate=0.41). Age-
adjusted mortality rates for SLE as an underlying cause of death (Table 1) were greater in women (rate=0.64) than men
(0.12), Black/African Americans (1.07) versus other race/ethnic groups (range=0.26–0.44), Hispanics versus non-Hispanics
(0.41 versus 0.37), and in the South (0.46) versus other regions (range= 0.31–0.37). The age-adjusted rate was highest for
Black/African American women [1.78 (95% (CI:1.69–1.87)]. Where SLE was listed as a contributing cause of death, the
leading underlying causes of death (age-adjusted) were diseases of the heart (rate=0.08), malignant neoplasms (rate=0.04),
and COVID-19 (rate=0.04) (Table 2).

Conclusion: Results identified racial, ethnic, and geographic disparities in SLE mortality. The leading underlying causes of
death where SLE was listed as a contributing cause of death were highest for diseases of the heart, but also substantial
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for COVID-19 and malignant neoplasms. These data can be used to understand the burden of SLEmortality in the US and to
inform strategies and public health interventions to reduce SLE mortality in the population.

Disclosure: D. Dawson: None; K. Greenlund: None; K. Barbour: None.
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Abstract Number: 0174

A Nationwide Analysis of Gender and Racial Disparities in Patients with
Systemic Sclerosis and Acute Coronary Syndrome

Omair Khan1, Kundan Jana2, Azka Naeem2, Syed Mujtaba Baqir2, Marlon Rivera Boadla2, Muhammad Hashim khan2

and Vijay Shetty2, 1Maimonides Medical Center, Council Bluffs, IA, 2Maimonides Medical Center, Brooklyn, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune condition characterized by widespread skin fibrosis
and/or end-organ damage. Previous studies have reported variable outcomes of the disease process, with males and
patients of certain ethnicities suffering from the severe form of the disease leading to end-organ damage and an increase
in mortality. The aim of this study was to assess the outcomes of patients admitted with a known diagnosis of SSc. The pri-
mary outcome was incidence of acute coronary syndrome (ACS). Secondary outcomes included gender, race, intervention
for ACS, development of acute kidney injury (AKI), and all-cause-in hospital mortality in patients with SSc.

Methods: In this retrospective analysis, we queried data from the national inpatient sample (NIS) for the years 2012-2019.
We identified all patients ( >18 years of age) who had a discharge diagnosis of SSc (n =52500) using their respective
ICD-9 and ICD-10 codes. Among these patients, we identified those with an admitting diagnosis of ACS based on the rele-
vant ICD codes. We further grouped patients based on gender and analyzed them for gender and race differences in out-
comes including mortality, requirements for percutaneous coronary intervention (PCI) and coronary artery bypass grafting
(CABG), mechanical ventilation, vasopressors, hemodialysis and development of AKI. Categorical variables were summa-
rized as percentages and continuous variables were presented as mean±SD. Identification of risk factors was done using
logistic regression models with inverse probability weighing for complex survey data. The univariate and multivariable asso-
ciation of presumed risk factors for mortality in SSc patients with ACS was performed by a Cox proportional hazards model
censored at length of stay.

Table 1: Incidence of Systemic Sclerosis stratified on the basis of gender and race AA, African American; LOS, length of stay; ACS, Acute coronary
syndrome
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Results: Out of more than 7 million discharges from 2012-2019, 52500 patients with SSc were identified with males consti-
tuting 16% and females constituting 84% (Table 1). A total of 7553 patients had an admitting diagnosis of ACS. Among all
SSc patients, incidence of ACS was significantly higher among males as compared to females (19.98% vs 13.33%, p<
0.01). Caucasians had the highest incidence of ACS, followed by Asians (p< 0.01) while African Americans underwent PCI
less than other racial groups (p< 0.01), as shown in Table 2. Among SSc patients with ACS, Asians (adj. HR 1.99; 95% CI
1.27-3.14; p< 0.01) were at highest risk of mortality followed by African Americans (adj. HR 1.21; 95% CI 1.17-1.5;
p=0.02) when compared to Caucasians. Pulmonary hypertension (adj. HR 1.64; 95% CI 1.35-1.99; p< 0.01), ESRD (adj.
HR 1.4; 95% CI 1.08-1.72; p=0.04), presence of malignancy (adj. HR 1.44; 95% CI 1.29-1.81; p=0.03) and development
of AKI (adj. HR 2.07; 95% CI 1.75-2.46; p< 0.01) were associated with significantly higher risk of mortality (Table 3).

Conclusion: Our results indicate that the incidence of ACS in patients with SSc is correlated with gender and race, with
males and Caucasians having the highest incidence. Asians and African Americans with SSc who get admitted for ACS have
the highest risk of in-hospital mortality, demonstrating a racial disparity in the outcomes of these patients.

Disclosure: O. Khan: None; K. Jana: None; A. Naeem: None; S. Baqir: None; M. Boadla: None; M. khan: None;
V. Shetty: None.

Table 2: Incidence of ACS with PCI in SSc patients stratified on the basis of race AA, African American; SSc, Systemic Sclerosis; ACS, Acute cor-
onary syndrome; PCI, Percutaneous coronary intervention

Table 3: Cox proportional Hazards model for mortality censored at length of stay (LOS) Adj. HR, Adjusted Hazards Ratio; 95% CI, 95% confidence
interval; CHF, congestive heart failure; ESRD, end stage renal disease; AKI, acute kidney injury
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Abstract Number: 0175

Do Knee Strength and Pain Relate to Developing Stair Climbing Difficulty
for Knee Osteoarthritis?

Jason Jakiela1, Yvonne Golightly2, Sydney Liles3, Judy Foxworth4 and Daniel White5, 1Winston-Salem State University,
Winston-Salem, NC, 2University of NebraskaMedical Center, Omaha, NE, 3University of Delaware, Elkton, MD, 4Winston-
Salem State University, Elon, NC, 5University of Delaware, Newark, DE

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Knee osteoarthritis (OA) is a leading cause of functional limitation in older adults, and stair climbing
difficulty is often the first-reported limitation. Previous work has shown that difficulty with stair climbing is associated with
future poor health outcomes, including receiving a knee replacement and all-cause mortality. However, the causes of stair
climbing difficulty are unclear, creating challenges for appropriate intervention. Lower extremity weakness and knee pain
are related to slow gait speed and patient-reported functional limitation, however their relation to stair climbing is not known.
Therefore, the purpose of this study was to examine the relation of knee extensor strength and knee pain with incident stair
climbing difficulty over 8 years in adults with or at high risk for knee OA.

Methods: Data were from the Osteoarthritis Initiative (OAI). Knee extensor strength was defined as maximal isometric knee
extensor force from a seated position, collected at baseline (BL). Participants were dichotomized into either a high- or low-
strength group based on sex-specific means normalized by body mass index (BMI) [Male: 16.21 N/kg/m2, Female: 10.82
N/kg/m2]. Knee pain was measured on an 11-point visual analog scale (VAS, 0-10) over the last 30 days, collected at
BL. Participants were dichotomized into either a high- or low-pain group based on the patient acceptable symptom state
(PASS) cutoff of 3/10. Stair climbing difficulty was assessed with the question “Does your health now limit you in climbing
several flights of stairs?”. Answer choices included: “Yes, limited a lot”; “Yes, limited a little”; “No, not limited at all.” Stair
climbing difficulty was collected at BL, 12-, 24-, 36-, 48-, 72-, and 96-month follow-up. Participants free of difficulty at BL
were followed for 8 years to determine if they developed difficulty with stairs. We produced Kaplan-Meier survival curves
for cumulative incidence of stair climbing difficulty and used Cox proportional hazards regression to calculate hazard ratios

Figure 1: Kaplan-Meier survival curves for stair climbing difficulty by knee extensor strength group.
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(HR) and 95% confidence intervals (95% CI), adjusted for age, sex, BMI, race, radiographic knee OA, VAS pain, and pres-
ence of comorbidity.

Results: 2380 participants (mean age = 61.2 years old, 52.1% female, mean BMI = 27.7 kg/m2) were included in strength
sample. 2560 participants (mean age = 61.1 years old, 52.5% female, mean BMI = 27.7 kg/m2) were included in pain sam-
ple. 1264 participants in the strength sample and 1365 participants in the pain sample developed stair climbing difficulty dur-
ing follow-up (Figure 1, 2). Compared to those with high strength, those with low knee extensor strength had a 16% greater
hazard of incident stair climbing difficulty (Table 1). Compared to those with low pain, those with pain above a PASS had a
31% greater hazard of incident stair climbing difficulty (Table 1).

Conclusion: Adults with or at high risk for knee OA who have low knee extensor strength or high pain are at greater risk for
developing stair climbing difficulty. These results serve as a first look at why stair climbing difficulty is associated with future
functional decline and other important OA-related health outcomes.

Disclosure: J. Jakiela: None; Y. Golightly: None; S. Liles: None; J. Foxworth: None; D. White: None.

Figure 2: Kaplan-Meier survival curves for stair climbing difficulty by knee pain group.

Table 1: Hazard ratios (HRs) & 95% confidence intervals (95% CIs) for incident stair climbing difficulty by knee extensor strength group and knee
pain group.
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Abstract Number: 0176

Race-Based Differences in Immune Responses Following an Episode of
Acute Low Back Pain Among Those Who Develop Chronic LBP and Those
Who Do Not

Colleen Burke1, Michael Brown2, Rebecca Fillipo3, Stephanie Danyluk2, Kelley Seebeck2 and Adam Goode2, 1Duke
University School of Medicine, Chapel Hill, NC, 2Duke University, Durham, NC, 3Duke University School of Medicine,
Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Epidemiology & Public Health Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Acute low back pain (LBP) affects over 25% of adults annually in the United States, and as many as
one-third of these individuals will develop chronic LBP. Many disparities in LBP exist, including this transition from acute to
chronic LBP, with Black adults experiencing nearly twice the transition rate compared to White adults. Social determinants
of health, such as race, are often associated with differences in health status and outcomes, with negative social exposures
being associated with heightened systemic inflammation, immune cell activation, and prolonged recovery from health
events. The purpose of this study was to examine if race was associated with immunological changes during the transition
from acute to chronic LBP.

Methods: Adults experiencing acute LBP (pain < 4 weeks with no pain in the prior 30 days), were recruited from the com-
munity. Data was gathered at baseline and 3-month follow-up to determine the participant’s low back pain status
(i.e., transition to cLBP). At both study visits, pain questionnaires and blood samples were collected, demographic charac-
teristics were captured at baseline visit only. Peripheral blood mononuclear cell (PBMC) phenotyping and stimulation assays
were used to test the differences between innate and adaptive immune status by race and transition status.

Results: Data was collected on 108 adults, of which 98 identified as White or Black/African American (69% white, 21.3%
Black or African American), with a mean age of 58.98 years and approximately 60% female. Inflammatory plasma cytokine
differences between those who transitioned to chronic LBP and those who did not transition were generally consistent

Figure 1. Plasma cytokine levels at each time point (0 or 3-months) separated by those who did not transition to chronic LBP (NT) and those who
transitioned to chronic LBP (T), and separated by race (White vs. Black), normalized to z-scores within each cytokine; asterisks indicate Mann-
Whitney test p<0.05 versus acute cohort values at the same time point
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between Black adults and White adults. Notably, the association of a subset of immune cell phenotypes with chronic LBP
transition were race specific. Among these included plasma cytokine changes by race and transition status (Figure 1).
CD11c on monocytes and CD25 (activation marker) on conventional CD4 T cells. Both markers were higher in those who
transitioned to chronic LBP compared to those who did not transition to chronic LBP, but only in Black participants at

Figure 2. Percentage of cell positive for the denoted markers (CD11c and CD25+) on monocytes, along with the biological significance of the
markers, separated by those who did not transition to chronic LBP (NT) and those who transitioned to chronic LBP (T), and separated by race
(White vs. Black).

Figure 3. PD-L1 Expression on B-cells and Monocytes separated by those who did not transition to chronic LBP (NT) and those who transitioned
to chronic LBP (T) and separated by race (White vs. Black).

347

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



baseline (Figure 2). Differences between changes in levels of B cells and Monocytes were noted based on transitioning to
chronic LBP vs. not transitioning as well as differences by race, with White adults who did not transition having the greatest
level of change in both B cells and Monocytes (Figure 2). Additionally, differences in PD-L1 on B cells and monocytes
changes were greatest in White adults who do not transition to chronic LBP and lowest in Black adults who do transition
to chronic LBP (Figure 3).

Conclusion: Immunological features are associated with race in the transition to chronic LBP. Racial disparities are
observed in immunological features associated with the transition to chronic LBP. Changes in inflammatory responses
are highest in White adults who do not develop chronic LBP. While race alone does not explain these differences, it points
to the need for further investigation into how social factors influence the immune system leading to disparities in LBP
outcomes.

Disclosure: C. Burke: None; M. Brown: None; R. Fillipo: None; S. Danyluk: None; K. Seebeck: None;
A. Goode: None.

Abstract Number: 0177

Rural-urban Disparities in the Myocardial Infarction Hospitalizations in
People with Systemic Lupus Erythematosus in the US

Sumanth Chandrupatla1 and Jasvinder Singh2, 1University of Alabama at Birmingham, Birmingham, AL, 2Baylor College
of Medicine, Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To assess whether rural-urban disparities exist in people with SLE for hospitalization with myocar-
dial infarction (MI)

Methods:We used the 2016-2019 U.S. National Inpatient Sample (NIS) data that contain all hospitalization data are nation-
ally representative. In people with SLE, we assessed the multivariable adjusted odds ratios (aOR) to examine the association
of rural residence with MI hospitalization with urban residence as the reference category, while adjusting for demographics,
payer, income, hospital characteristics, and the Deyo-Charlson Comorbidity Index, a composite validated comorbidity score
commonly used to account for the varying effect of 19 common comorbidities.

Results:We found that the crude rates of patients hospitalized with MI per 100,000 area specific SLE hospitalizations were
higher in rural versus urban residents with SLE, 2,387 versus 1,518 (p-value < 0.001). In multivariable-adjusted model that
accounted for demographics, insurance payer, household income, comorbidities, hospital characteristics including geo-
graphic location, we found that rural residence was associated with an odds ratio (OR), 2.04 (95% CI, 1.75, 2.38) of myocar-
dial infarction (MI) hospitalizations in people with SLE. Other factors significantly associated with the risk of MI were male sex,
a higher Deyo-Charlson index, Medicaid or private insurance, urban not teaching or urban teaching hospital, Midwest, or
West region, and a private hospital control, either for profit or not for profit. Sensitivity analyses that limited data to non-
elective hospitalizations, or included interaction terms for rural*sex, rural*age, and rural*Deyo-Charlson index confirmed
the main model findings with minimal attenuation of odds ratio.
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Conclusion: Rural residence was associated with twice the risk of MI hospitalization in people with SLE. This association
was independent of demographics, payer status, social determinants of health, hospital characteristics, and geographical
location. Our study highlights, the disproportionate effect of rurality for health outcomes in people with SLE within the US
and a stark rural-urban gap disparity. Interventions to reduce this disparity are needed.

Disclosure: S. Chandrupatla: None; J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solutions, 2, Aebona Phar-
maceuticals, 11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara therapeutics, Intelligent
Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, Ad, 11, Charlotte’s
Web Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward, 2, GeoVax Labs, 11, Intuitive
Surgical Inc./Philips Electronics North America, 12, food and beverage payments, Jupiter Life Science, 2, MedIQ,
2, Medscape, 2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med, 2, Practice Point communi-
cations, 2, Putnam associates, 2, ROMTech, Atheneum, Clearview healthcare partners, American College of Rheuma-
tology, Yale, Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher, 2, Seres Therapeutics,
11, speaker’s bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health, 2, Two Labs Inc, 2, UBM LLC,
2, WebMD, 2, Zimmer Biomet Holdings, 5.

Abstract Number: 0178

Are Participants in Gout Clinical Trials Representative of People with
Gout in the General Population?

Jendy Liu, Gregory Gamble and Nicola Dalbeth, University of Auckland, Auckland, New Zealand

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ensuring study participants are representative of the general population is important to ensure that
efficacy and safety findings of clinical trials are generalizable in clinical practice. The aim of this study was to analyse if phase
3 clinical trials of gout medications approved by the US Food and Drug Administration (FDA) included participants represen-
tative of the US general population with gout.

Methods: Data from phase 3 clinical trials of gout medications approved by the FDA from 2009 to 2023 were analysed. Data
were extracted for the demographic variables of sex, age and ethnicity. Comorbidity data were extracted for hypertension,
myocardial infarction, heart failure, nephrolithiasis, chronic kidney disease, body mass index (BMI) ≥ 30 kg/m2 and diabetes.
In trials in which only mean and standard deviation were provided, the variable was assumed to be normally distributed. Data
from the trials were compared with published data from participants with gout in the 2007 - 2008 and 2015 - 2016 US
National Health and Nutrition Examination Survey (NHANES) (1, 2). Data were pooled using a random effects model and pre-
sented as a percentage and 95% confidence interval.

Results: Twelve phase 3 clinical trials were included. The approved gout medications were febuxostat, colchicine, pegloti-
case, lesinurad, and canakinumab. Reported data from NHANES and pooled data from all analysed trials are shown in the
Table. Compared with the US NHANES gout population, there was over-representation of men, younger people, and peo-
ple of non-Hispanic White ethnicity in the clinical trials. People with hypertension, prior myocardial infarction, nephrolithiasis,
and diabetes were under-represented, and people with BMI ≥ 30 kg/m2 were over-represented in the clinical trials.
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Conclusion: Clinical trials of gout medications approved by the FDA since 2009 have not enrolled a study population that is
representative of the US population with gout, based on demographic features and cardiometabolic comorbidities. For
broader applicability to the general population with gout, future phase 3 trials should ensure representative inclusion of
women, older individuals, diverse ethnicities, and those with comorbid health conditions that are commonly experienced
by people with gout.

References:

1. Zhu, Am J Med, 2012, 25(7):679-687
2. Chen-Xu, Arthritis Rheumatol, 2019;71(6):991–9

Disclosure: J. Liu: None; G. Gamble: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel
Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PKMed, 2, Pro-
talix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 0179

Bridging the Gap: Enhancing Diversity in Lupus Clinical Trials Through
Investigator and Research Staff Engagement

Tessa Englund1, Katherine Holben1, Simone Frank2, Khadeejatul-Kubraa Lawal1, Julie Hsieh3, Christine Lee3 and Saira
Sheikh1, 1University of North Carolina at Chapel Hill, Chapel Hill, NC, 2North Carolina Translational and Clinical Sciences
Institute, University of North Carolina at Chapel Hill, Chapel Hill, NC, 3U.S. Food and Drug Administration, Silver Spring, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus disproportionately affects diverse racial and ethnic minority populations, yet there is a signif-
icant disparity between those affected and those enrolled in clinical trials. The Lupus Research Alliance’s Lupus Clinical
Investigators Network (LuCIN), the largest lupus clinical trials network in North America, works to address this gap by facil-
itating advancements in lupus treatments across more than 50 academic medical center sites. The aim of the present work
is to characterize the perspectives, preferences, and unmet needs of LuCIN site representatives to enhance the participation
of underrepresented groups in lupus clinical trials.

Methods: Three online Community Feedback Sessions (CFSs) were held with LuCIN site investigators and research staff in
January 2024. CFSs were led by a trained facilitator according to discussion guides developed to gather actionable

Table. Reported data from NHANES and pooled data from all analysed trials using a random effects model.
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feedback on: challenges and facilitators for recruiting and enrolling racial and ethnic minority patients into lupus clinical trials;
effective communication with diverse patients about clinical trials; and strategies and solutions to promote the enrollment of
underrepresented patients. The sessions were recorded, and feedback was summarized to explore key takeaways and rec-
ommendations to advance equity in lupus clinical trials.

Results: Nine LuCIN investigators and seven research staff participated in the feedback sessions, representing 14 LuCIN
sites. Key barriers identified included socioeconomic factors and logistical challenges, such as transportation access, inad-
equate compensation, visit time, and the cost of missing work. Building long-term relationships with patients and involving
trusted messengers (e.g., primary care providers, community health workers) were emphasized as critical solutions to
addressing historical and current issues around mistrust in research and medicine. Both investigators and research staff
stressed the importance of using culturally appropriate language in communications about clinical trials, including for
patients who speak languages other than English. Session participants identified opportunities for ongoing education,
patient engagement, and information sharing to improve communication about clinical trials within and between clinical pro-
fessionals, patients, and communities. Investigators focused on mentorship and innovative communication methods, while
research staff emphasized specific training programs and resources for better understanding lupus and addressing commu-
nity concerns.

Conclusion: Addressing the underrepresentation of diverse populations in lupus clinical trials requires a multifaceted
approach. While investigators and research staff shared common concerns and suggestions for advancing equity in lupus
clinical trials, each group contributed unique insights and identified unmet needs based on their roles and prior experiences.
Engaging and incorporating perspectives from the entire clinical trial research team can help identify comprehensive and
actionable strategies to promote equity in lupus clinical trials.

Disclosure: T. Englund: None; K. Holben: None; S. Frank: None; K. Lawal: None; J. Hsieh: None; C. Lee: None;
S. Sheikh: AstraZeneca, 2, Biogen, 2, Cabaletta Bio, 2, GlaxoSmithKlein(GSK), 2.

Abstract Number: 0180

Collaborative Solutions to Lupus Trial Challenges for Underrepresented
Participant Recruitment & Engagement: Perspectives from the Lupus
Clinical Investigators Network (LuCIN)

Brandon Jackson1, Maria Dall’Era2, Saira Sheikh3, Xueting Zhang4, Taylor Irons5, Claire Finney6, Taylor Adjei7, Jennifer
Meriwether7, Caroline Donovan8, Carla Menezes9 and Stacie Bell10, 1Lupus Research Alliance / Lupus Therapeutics,
Miami, FL, 2UCSF, Corte Madera, CA, 3University of North Carolina at Chapel Hill, Chapel Hill, NC, 4Weill Cornell, New
York, NY, 5Lupus Research Alliance / Lupus Therapeutics, Houston, 6Lupus Research Alliance / Lupus Therapeutics,
Birmingham, AL, 7Lupus Research Alliance / Lupus Therapeutics, New York, NY, 8Lupus Research Alliance / Lupus
Therapeutics, Arlington, VA, 9Lupus Research Alliance / Lupus Therapeutics, Brooklyn, NY, 10Lupus Therapeutics,
Lakewood, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Racial and ethnic minority groups face higher lupus prevalence and severity and remain inade-
quately represented in lupus clinical trials. Lupus Therapeutics, the clinical affiliate of the Lupus Research Alliance, oversees
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the Lupus Clinical Investigators Network (LuCIN), with 58 leading clinical research sites in North America. A network-wide
annual survey is conducted to gain site perspectives on recruitment challenges and solutions for effective participant
engagement in lupus clinical trials.

Methods: Survey questions were developed based upon current community considerations with input from multiple LuCIN/
LRA contributors. Data from the 2024 LuCIN annual survey were collected between January 7, 2024 and February
18, 2024. The survey included several questions designed to assess views on barriers and facilitators to recruitment of
underrepresented populations in lupus clinical trials, using descriptive statistics to determine trends in responses.

Figure 1

Figure 2
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Results: 114 investigators and study coordinators highlighted strategies to improve clinical trial recruitment for underrepre-
sented populations which include increasing patient compensation (82%), providing additional funding for engagement
efforts (70%), and revising eligibility criteria (60%) Figure 1. Common perceived barriers to recruitment were socioeconomic
(71%), institutional mistrust (69%) and lack of clinical trial awareness or understanding (68%) in addition to 86% of the inves-
tigators indicating long typical patient commute times of 1+ hours, bringing site accessibility concerns Figure 2. While most
respondents (81%) reported successful strategies with potential to enhance participation of underrepresented populations
in clinical trials, actual participation remains a challenge. Only 11% of respondents utilized social media for recruitment which
marks an area of strategic opportunity. Educational training/topics that were most requested by sites should focus on coor-
dinator burnout (55%) and recruitment training (48%), amongst others Figure 1. Investigators proposed innovative solutions
to recruitment challenges which included maintaining sufficient staff, referral networks, increasing patient stipends and
incentives, and enhancing community-based interventions Figure 2.

Conclusion: Perspectives provided by study teams across an omnipresent lupus clinical trials network in North America,
serve to demonstrate the necessity for tailored, innovative strategies to increase engagement and enrollment of underrepre-
sented populations. These findings highlight the need for increased patient compensation for study visits, funding for
engagement opportunities and bolstering community-based initiatives to help address socioeconomic factors, institutional
mistrust, and lack of clinical trial awareness and understanding. Future directions include an emphasis on enhancing support
for research participants and sites, a focus on education and training to mitigate coordinator/staff burnout and implement
social media strategies to improve recruitment. This work highlights tangible opportunities to promote equity in lupus clinical
trials and favorably impact the future of lupus clinical research.

Disclosure: B. Jackson: None;M. Dall’Era: AstraZeneca, 2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Jans-
sen, 2; S. Sheikh: AstraZeneca, 2, Biogen, 2, Cabaletta Bio, 2, GlaxoSmithKlein(GSK), 2; X. Zhang: None; T. Irons:
None; C. Finney: None; T. Adjei: None; J. Meriwether: None; C. Donovan: None; C. Menezes: None; S. Bell: None.

Abstract Number: 0181

Integrated Multidisciplinary Lupus Social Work Program to Manage
Social Determinants of Health in SLE and Lupus Nephritis – Preliminary
Results

Kimberly DeQuattro1, Stephanie DeVaughn2, Andrew Kanoff3 and Abdallah Geara1, 1University of Pennsylvania,
Philadelphia, PA, 2Uniersity of Pennsylvania, Pennsylvania, 3University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Minoritized individuals with systemic lupus erythematosus (SLE) experience social determinants of
health (SDOH) challenges that affect access to care and increase the risk for poorer outcomes in SLE1. Medical teams lack
expertise, time, and resources to effectively address SDOH. After a pilot phase identified high volume and complexity of
SDOH needs in the SLE patient population, we implemented an integrated multidisciplinary rheumatology/nephrology
Lupus Social Work Program (LSWP) to manage SDOH for participants with SLE and lupus nephritis (LN).
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Methods: In the pilot phase (abstract 1856027), volunteer community navigators identified frequent and complex financial
and social needs for 28 participants with SLE. In response to this identified need, we developed an integrated multidisciplin-
ary LSWP to manage SDOH in outpatient and inpatient settings in the rheumatology and nephrology divisions at an aca-
demic center. Between January and June of 2024, clinicians referred participants with SLE to a licensed social worker
prioritized by high social need, disease activity, and disease severity, including LN. Referrals from clinicians through the elec-
tronic medical record (EMR) system included a trackable data element that then populated a LWSP dashboard. The lupus
social worker, whose caseload was exclusive to SLE, connected with patients via text, call, EMR messaging, and in person
meetings. The social worker documented assessments in the EMR and managed SDOH by providing resources. Cases
were discussed in weekly meetings with the social worker, nephrologists, rheumatologists, and administrative personnel
(Figure 1). Using the Children’s Hospital of Philadelphia Leading Improvement Framework, the early primary aim was to
develop a workflow to increase referrals to the LSWP to 10 referrals/month for 4.5 months (1/2024-6/2024), independent
of participant ancestry, insurance status, language, or beliefs. For each patient, the type of SDOH and subsequent interven-
tions were recorded.

Results: There were 85 referrals in 18 weeks, or 19/month, exceeding the aim of 10/month (Figure 2). There were 177 LSWP
encounters with documented SDOH averaging 2 encounters/referral. Most referrals were for young women (89%, 76/85)
who self-identified as African American (78%, 66/85) (Table). Thirty nine percent (33/85) of participants had LN, over half

Figure 1. Bidirectional referral process with loop closure among participants with SLE, multidisciplinary clinician teams, and integrated lupus social
worker to address social determinants of health (SDOH).

Figure 2. Run chart depicting weekly referrals to Lupus Social Work Program (n=85, mean=19/month).
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(55%, 18/33) of whom had high social needs. Most frequent SDOH needs were health system navigation (20) and cost con-
cerns (18). The top 2 interventions were social services support (51) and direct financial support (28). Twenty two percent of
patients (19/85) were not reached.

Conclusion: The integrated multidisciplinary Lupus Social Work Program generated 85 referrals in the first 4.5 months,
exceeding the initial aim. No answer to the initial outreach was frequent, suggesting repeated multimodal efforts are needed
for a subset. For people with SLE at high risk for poor outcomes, an integrated lupus social work expert can manage a high
volume of complex SDOH that may be under-addressed by clinical teams.

1Aguirre J Rheumatol 2023 PMID 37321640.

We acknowledge Michele Taylor for her contributions to this abstract.

Disclosure: K. DeQuattro: None; S. DeVaughn: None; A. Kanoff: None; A. Geara: Amgen, 1.

Table. Demographics, social determinants of health, and interventions for 85 individuals referred to the Lupus Social Work Program.
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Abstract Number: 0182

Pilot Volunteer Lupus Navigator Program - Leveraging Community
Health Workers to Address Social Determinants of Health in SLE

Patricia Nogueira De Sa1, Stephanie Wirtshafter1, Abdallah Geara2 and Kimberly DeQuattro2, 1University of
Pennsylvania, Pennsylvania, 2University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic, multisystem autoimmune condition that dispro-
portionally affects individuals from racial and ethnic minority groups with more than 95% of people with SLE reporting one or
more social determinants of health (SDOH) challenges. Major SDOH in people with SLE at our institution are unknown. We
implemented a Pilot Volunteer Lupus Navigator Program to assess and act upon SDOH among people with SLE.

Methods: Between 7/2022 and 12/2023, we developed a Pilot Volunteer Lupus Navigator Program comprised of volunteer
community health workers in an outpatient academic setting across 2 specialties (rheumatology/nephrology) that included
3 phases (referral, screening for SDOH and intervention) among 3 care team groups (medical team, college student volun-
teers, outpatient social work volunteers). First, participants with SLE or biopsy proven lupus nephritis (LN) were identified
by the treating physician as having high SDOH challenges (newly diagnosed or flare of SLE, recent hospitalization or emer-
gency room visit, transitioning from pediatric to adult care, food and economic insecurity, uninsured or underinsured, com-
plex family situation with childcare or elderly care needs, high no-show rate, limited health literacy, and/or mental health
challenges). Next, the initial telephone screening for SDOH was performed by volunteer college students. Finally, after
screening results were reviewed by the treating physician, the medical team (MD, RN, and/or MA) implemented an interven-
tion plan tailored to individual needs. The physician/medical team placed referrals to a volunteer social services program,
offered individual SLE educational sessions, provided medical supplies (BP machines, pill organizers) and/or provided direct
financial support. Data are represented as simple counts/percentages.

Results: There were 28 participants. The majority were young women (86% 24/28) who self-identified as African American
(89% 25/28) with a history of LN (86% 24/28). The top 3 most frequently requested SDOH were visit copays (15), need for
adherence help (15), and transportation (13). The SDOH ranked as top primary needs were transportation, visit copays,
and health system navigation. Based on needs identified after screening, patients were offered direct financial support
(30%, 20/67), referred to volunteer social services for institutional or community resources (28%, 19/67), received medical
supplies (18%, 12/67), or were referred for disease education and/or group support (15%, 10/67).
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Conclusion: The Pilot Volunteer Lupus Navigator Program effectively assessed SDOH and demonstrated high medical and
social needs among individuals with SLE and lupus nephritis. Cost concerns and health system navigation were major bar-
riers to accessing care. Financial and/or social support were essential. While the model was successful, due to high com-
plexity and volume of SDOH challenges, individuals with SLE may benefit from dedicated social work expertise to improve
access to care in SLE.

We acknowledge college student health navigator volunteers Faith S. Ryu, Aylin Ergin, Himanshi Verma, Mia Kim, and Pra-
nav Sai Kancherla for their contributions.

Process to identify social determinants of health (SDOH) among participants with SLE and lupus nephritis using 1. Clinical
teams to refer for concern high needs, 2. Volunteer community health workers to screen for types of needs, and 3. Social
work volunteers to address screened needs.

Demographics, social determinants of health (SDOH), and interventions among individuals with SLE with high social needs*
referred to Pilot Volunteer Lupus Navigator Program (N=28)

Disclosure: P. Nogueira De Sa: None; S. Wirtshafter: None; A. Geara: Amgen, 1; K. DeQuattro: None.
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Abstract Number: 0183

Sensitivity of 2019 EULAR/ACR SLE Criteria and Initial Organ
Manifestations for Black and Hispanic Children with Juvenile Systemic
Lupus Erythematosus (jSLE) at a Large Tertiary Care Center

Michelle Butts1, Emily Beil1, Danielle Guffey2, Andrea Ramirez1, Cagri Yildirim-Toruner3, Erin Peckham-Gregory1 and
Marietta De Guzman1, 1Baylor College of Medicine, Houston, TX, 2Baylor College of Medicine, Houston, 3Baylor College
of Medicine/ Texas Children’s Hospital, Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a systemic autoimmune disorder with diverse features,
posing classification challenges. In 2019, EULAR and ACR developed new classification criteria to identify SLE clinical trial
candidates earlier in the course of their disease. This criteria gives weighted scores to symptoms and disease biomarkers,
such as antibodies and complement levels and has been shown to be more sensitive and specific for adult SLE. This criteria
has not been validated in a large multiracial study of juvenile SLE yet. We assessed the sensitivity of the EULAR/ACR criteria
as compared to the 2012 SLICC criteria for patients with jSLE. Non-criteria clinical and immunologic features were reviewed.
Disease manifestations and scores were analyzed in relation to patient self-reported race and ethnicity.

Methods:We completed an IRB-approved, retrospective chart review of newly diagnosed jSLE patients at Texas Children’s
Hospital from January 2018 through December 2023. Data included demographics and clinical and immunologic findings at
time of diagnosis. Summary statistics and sensitivity analysis for the EULAR/ACR and SLICC criteria were performed in Stata
v 18.1 (StataCorp, College Station, TX, USA).

Results: Among 195 new jSLE patients, the majority identified as Hispanic (n=101, 51.8%) or non-Hispanic (NH) Black
(n=46, 23.6%). Most were female (n=160, 82.1%) and 84.1% were 11 years or older at time of diagnosis (age range:
3.6-19.4). In our cohort, SLICC sensitivity exceeded EULAR/ACR sensitivity (94.87% vs. 88.72%, respectively). Although
EULAR/ACR performed better for patients with higher SLEDAI scores, it did not match the sensitivity of SLICC criteria
(Figure 1). NHWhite patients demonstrated 100% sensitivity with both scores despite presenting with lower SLEDAI scores.
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SLICC showed 10.89% higher sensitivity than EULAR/ACR for Hispanic patients. Arthritis and cutaneous manifestations
(including rash and/or alopecia) were significantly associated with EULAR/ACR positivity. 50-60% of patients in each race/
ethnicity group had arthritis. Hematologic findings were observed in 75-89.1% of patients in each group, which was signif-
icantly associated with SLICC positivity but not EULAR/ACR. Neuropsychiatric SLE symptoms were more common in NH
Black and Multiracial patients, while renal involvement did not significantly differ among race and ethnicity groups. Regarding
non-criteria immunologic features, Ro-60 and RNP antibodies were the most frequently positive ANA in this cohort
(Figure 2).

Conclusion: This study compared SLICC and EULAR/ACR scores’ sensitivity in our cohort of SLE patients. The EULAR/
ACR criteria showed better performance for NH Black patients than Hispanic patients, with SLICC demonstrating more sen-
sitivity for both groups. Sensitivity increased with higher SLEDAI scores. A large-scale study in a multiracial and multiethnic
population is needed to better compare the EULAR/ACR and SLICC criteria in jSLE.

Disclosure: M. Butts: None; E. Beil: None; D. Guffey: None; A. Ramirez: None; C. Yildirim-Toruner: None;
E. Peckham-Gregory: None; M. De Guzman: None.

Abstract Number: 0184

Improving Age Disparities in Contraceptive Counseling in Women with
Lupus: A Quality Improvement Initiative

Hillary Weisleder1, Chinenye Osuorji2, Melissa Fazzari3, Ying Jin2 and Bibi Ayesha2, 1Montefiore Einstein, New York, NY,
2Montefiore Medical Center, Bronx, NY, 3Albert Einstein College of Medicine, Bronx, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus is an autoimmune disease primarily affecting women of reproductive age. Lupus confers an
increased risk of adverse maternal fetal outcomes, and pre-pregnancy planning has been shown to improve pregnancy out-
comes. We implemented a Quality Improvement (QI) initiative to improve contraceptive counseling rates in our female lupus
patients of reproductive age.

Methods:With Institutional Board Review approval, we queried electronic medical records for documentation of contracep-
tive counseling and demographic data of female lupus patients aged 15-50 years who visited the Montefiore Family Care
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Center (FCC) Lupus Clinic from April 2023 – April 2024. We assessed baseline contraception rates in our pre-intervention
cohort from April 2023 – September 2023, then performed a QI initiative over the following 6 months. We utilized a QI pro-
cess map to outline current counseling practices at FCC and identified barriers to counseling using survey data from rheu-
matology fellows. The primary barrier identified was the lack of a standardized EMR template for lupus office visits
containing counseling reminders. We utilized a prioritization matrix to plan our intervention (Figure 1a) which included provid-
ing EMR templates to providers for clinic visits during our first plan-do-study-act (PDSA) cycle from October 2023 –

December 2023. We added weekly reminders to perform contraceptive counseling for our second PDSA cycle from January
2024 – April 2024. Rates of contraceptive counseling were compared pre and post-intervention, with a subgroup analysis
comparing counseling among women under or equal to 35 years versus women over 35 years (advanced maternal age).
Statistical analysis was done using Chi-squared testing and logistic regression.

Results: Of the 171 clinic visits in the pre-intervention cohort, only 33.9% had contraceptive counseling documentation. Of
those, women aged 35 and under were more likely to receive contraceptive counseling than those of advanced maternal
age (p = 0.011) (Table 1). Non-Hispanic Black women were less likely to receive counseling than Hispanic women (p <
0.001). Of the 192 visits in the post-intervention cohort, 55.7% were offered contraceptive counseling (p < 0.001); the first

Table 1: Patient Characteristics of Pre-Intervention Cohort from April 2023 – October 2023

Table 2: Counseling Rates in Women of Different Ages Pre- and Post-Intervention

Figure 1a & 1b: Prioritization Matrix and PDSA cycle data
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PDSA cycle showed improvements in counseling rates to 56% and the second PDSA cycle improved rates to 59%
(Figure 1b). Using logistic regression, post-intervention patients above age 35 were 4.09 times more likely to receive coun-
seling compared to pre-intervention (p < 0.001) (Table 2).

Conclusion: Our results demonstrate a significant improvement in contraceptive counseling for female lupus patients,
including those of advanced maternal age. This initiative can be replicated on a larger scale to minimize age disparities in
lupus going forward.

Disclosure: H. Weisleder: None; C. Osuorji: None; M. Fazzari: None; Y. Jin: None; B. Ayesha: None.

Abstract Number: 0185

New and Severe Damage in a Prevalent Lupus Cohort Through the Lens
of Demographic and Neighborhood Disparities

Jonathan Katz1, Ang Yu2, Felix Elwert2, Robert Greenlee3, David Gazeley4, Ann Rosenthal5, Jenna Cormier5, Bryn
Sutherland5, Shalvi Parikh6, Yiran Jiang7 and Christie Bartels8, 1University of Wisconsin Hospitals and Clinics, Madison,
WI, 2University of Wisconsin-Madison, Madison, WI, 3Marshfield Clinical Research Institute, Marshfield, WI, 4Medical
College of Wisconsin, Wauwatosa, WI, 5Medical College of Wisconsin, Milwaukee, WI, 6Mississippi Delta Family Medicine
Residency, Greenville, MS, 7Annapolis Rheumatology, Washington, DC, 8University of Wisconsin School of Medicine and
Public Health, Madison, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) disproportionally affects minoritized populations. SLE dam-
age, assessed by SLICC/ACR Damage Index (SDI), is higher in Black than in White US patients, with worse outcomes also
in low socioeconomic status. Few studies have investigated how neighborhood disadvantage correlates with outcomes,
and how significance of damage varies by organ involvement. We assessed the relationships between race, ethnicity and
neighborhood disadvantage on any SDI damage or severe organ damage. We hypothesized that patients in marginalized
groups have higher total and severe end-organ damage than non-marginalized peers.

Methods: This observational cohort study included adult prevalent SLE patients from three healthcare systems across one
state 1/1/2014-12/31/2020. Abstractors manually validated SLE cases using 1997 American College of Rheumatology
(ACR) or 2012 SLE International Collaborating Clinics (SLICC) criteria. Sociodemographics, disease duration, and organ
damage were abstracted. SDI was used to assess baseline damage and outcomes through end of study (12/31/2020) or
death. Damage events were categorized as severe (cardiac, renal, pulmonary, malignancy or death) or non-severe (other
SDI events, e.g., cataract). Neighborhood disadvantage was assessed by area deprivation index (ADI) quintile. Participants
were stratified by demographic categories to compare new damage events. Multivariable Cox models assessed hazards
ratios (HR, (95% CI)) of new events and new severe events.

Results: Among 954 patients with SLE, average age was 48, with 91% female and 73% White (Table 1). Black patients
showed a higher percentage of new damage events (65% vs. White 57%); no raw differences observed by ADI or Hispanic
ethnicity (Table 2). Median observation time was 2191 days, with a median time to event of 663 days. Table 3 shows multi-
variable HR for new and severe damage. Black race associated with increased new damage (1.29 (1.21, 1.37)). Black (1.47
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(1.37, 1.57)) and Asian race (1.31 (1.13, 1.52)) associated with increased severe damage events which persisted in the full
model (Table 3d). In the ADI model (Table 3c), the most and second most disadvantaged (vs. least) ADI associated with sta-
tistically significantly increased severe damage and any damage, respectively (HR �1.3 and �1.21), but less in the full
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model. Hispanic ethnicity showed no association, except when controlling for race and ADI where severe damage was
higher (1.54 (1.25, 1.90)). Across all models, older age and comorbidities associated with increased damage and severe
damage. Female sex associated with decreased new and severe damage events in most models but was non-significant
when controlled for race, ethnicity, and ADI.

Conclusion: This study is among the first to investigate how neighborhood disadvantage impacts SLE damage beyond
race/ethnicity. Comparing most to least advantaged ADI groups in multivariable analysis suggested�30% increased hazard
of serious SLE damage events. This higher hazard was only by race/ethnicity in fully controlled models, consistent with prior
data. Some ADI association remained for any damage. Findings urge further investigation of mechanisms driving outcome
disparities.

Disclosure: J. Katz: None; A. Yu: None; F. Elwert: None; R. Greenlee: None; D. Gazeley: None; A. Rosenthal: None;
J. Cormier: None; B. Sutherland: None; S. Parikh: None; Y. Jiang: None; C. Bartels: None.

363

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0186

Development of a Novel Dried Blood Spot Method to Improve Capacity
for ANA Testing in Lower-Resource Settings

Ekemini Ogbu1, Stela Florea2, Donna Diorio2, Somak Roy2, Dhriti Sharma2, Michael Henrickson2, Patricia Vega-
Fernandez2, Angela Migowa3, Sarangarajan Ranganathan2 and hermine brunner1, 1Cincinnati Children’s Hospital
Medical Center, University of Cincinnati College of Medicine, Cincinnati, OH, 2Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, 3AGA KHAN UNIVERSITY, Nairobi, Kenya

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Timely diagnosis of children and young adults with rheumatologic disorders remains a global chal-
lenge especially in lower-resource settings. There is limited access to diagnostic laboratory tools such as antinuclear anti-
body (ANA) testing which is necessary to confirm a diagnosis of several rheumatic disorders. Easier availability of ANA
testing will allow for timely initiation of life-saving treatment and improve outcomes. Thus, our objective was to develop a
lower cost, accurate and scalable dried blood spot (DBS) ANA testing option that can be effectively used in lower-resource
settings in Africa and other parts of the world.

Methods: De-identified cross-sectional blood samples collected via venipuncture were tested for the presence of ANA by
the gold standard immunofluorescence (IIF) and ELISA on DBS (ELISA-DBS). For ELISA-DBS, serum or whole blood
(WB) samples were transferred to a protein-optimized DBS paper matrix and eluted overnight prior to ELISA testing (mea-
sured as positive or negative). Initially, the presence of ANA in serum samples was tested concurrently by IIF (1:80 –

1:1280 titers) and ELISA-DBS. Following this, paired serum and WB samples of varying ANA titers by IIF (1:80 – 1:2560)
were also tested by ELISA-DBS. Then, ANA results by IIF and by ELISA-DBS tests were compared for varying (10 –

75 microliter) and stable (30 microliter) DBS sample quantities for volume and stability studies respectively. Comparison of
ELISA-DBS from paired serum and WB samples was also performed following exposure of DBS samples to room temper-
ature and 370C, and on prolonged DBS sample storage (24hours/7days/14days) prior to ELISA-DBS testing.

Results: Comparison of serum samples concurrently tested for ANA by IIF and by ELISA-DBS showed 80% concordance
(N = 4, Table 1). There was 100% concordance of paired serum and WB samples of varying ANA titers by IIF with ELISA-
DBS (N= 3, Table 2). ELISA-DBS from paired 30 microliter serum and WB samples at 24hrs/7days/14days yielded
83/100/67% concordance in ANA results respectively (Figure 1).
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Conclusion: Our pilot study demonstrates that ANA testing from DBS is feasible with good concordance at varying ANA
titers and with temperature excursions. Our novel ANA testing by ELISA-DBS could aid earlier diagnoses of rheumatic dis-
eases in lower resource settings.

Disclosure: E. Ogbu: None; S. Florea: None; D. Diorio: None; S. Roy: None; D. Sharma: None; M. Henrickson:
None; P. Vega-Fernandez: None; A. Migowa: None; S. Ranganathan: None; h. brunner: AbbVie/Abbott, 2, AstraZe-
neca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli
Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6,
12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12, Contri-
butions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2.

Abstract Number: 0187

Impact of Sex on Medication Adherence in Members with Rheumatoid
Arthritis, Psoriatic Arthritis, or Systemic Lupus Erythematosus

Jean Park1, Cliff Rutter2, Elisea Avalos-Reyes3, Mary Anderson4, Will Cavers5, Dorothea Verbrugge6 and Kjel Johnson7,
1CVS Health, Hartford, CT, 2CVS Health, Fair Oaks Ranch, TX, 3CVS Health, Highland Village, TX, 4CVS Health, Irving, TX,
5CVS Health, Palm Beach Gardens, 6CVS Health, Salt Lake City, 7CVS Health, Tampa
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Factors influencing optimal medication adherence in members with rheumatoid arthritis (RA), pso-
riatic arthritis (PA), or systemic lupus erythematosus (SLE) are poorly understood. This evaluation sought to examine the rela-
tionship between gender and medication adherence. As a secondary aim, the association of additional clinical and
sociodemographic characteristics on primary outcomes were also explored.

Methods: This was a cohort study of commercial fully-insured and Medicare Advantage members of a large national health
plan. Members ≥18 years old were included if they had at least 2 claims for RA (ICD-10 code: M05 or M06), PSA (L40.5), or
SLE (M32) during the evaluation period (1/1/2018 to 1/1/2024). Members were excluded if they did not maintain continuous

Table 1. Sociodemographic and clinical characteristics of members with rheumatoid arthritis, psoriatic arthritis, or systemic lupus erythematosus
(N=31,033)

Table 2. Medication adherence in members with rheumatoid arthritis, psoriatic arthritis, or systemic lupus erythematosus by gender and drug type

366

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 3. Logistic regression analysis of factors associated with adherence in members with rheumatoid arthritis, psoriatic arthritis, and systemic
lupus erythematosus
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eligibility for 6 months before or after entrance into the evaluation, had >1 included condition or missing socioeconomic sta-
tus (SES) data. Members were stratified by self-reported gender. Adherence to disease-modifying antirheumatic drugs
(DMARD) was measured with proportion of days covered (PDC), calculated as the number of days with medication available
divided by the number of days elapsed between the first fill and the calculated date of exhaust of the last fill in the evaluation
period. Optimal adherence was defined as a PDC ≥0.8. Continuous variables were assessed with an independent t-test or
Mann-Whitney U test; categorical variables were assessed with the χ2 test. Adherence was evaluated using logistic regres-
sion; significant factors were included in the final multivariate model. Models were compared with the Akaike information cri-
terion (AIC) and selected to balance AIC and overall interpretability; p-values < 0.05 were significant.

Results: 31,033 members were included; 8,465 (27.3%) identified as male. Males tended to be older, had more comorbidi-
ties, reside in higher SES zip codes, resided in Southern regions, have shorter observation time, and more likely to have PSA
compared to females, all p< 0.05 (Table 1). Adherence was high in this cohort (mean PDC 88.1%, proportion adherent
78.1%); however, males were more adherent than females (80.3% vs. 77.2%, p< 0.001) with higher mean PDC (89.2 [stan-
dard deviation 17.4] vs. 87.7 [18.8]; p< 0.001). Similar results were seen between conventional and biologic DMARD specific
adherence (Table 2). Controlling for confounding variables, male gender was associated with higher odds of medication
adherence compared to female gender (odds ratio [OR]: 1.14 [95% confidence interval: 1.06-1.21]; p < 0.001). Other factors
associated with increased odds of adherence include receiving both biologic and conventional DMARDs during the evalua-
tion period, residing in Midwest or Northeast regions, and living in a zip code with high disability or very low physical inactivity
indices (Table 3).

Conclusion:Male members with RA, SLE, and PSA had higher medication adherence than female members. Other factors
associated with medication adherence included age, medication type, geographic location, and social determinants of
health indices.

Disclosure: J. Park: CVS Health, 3, 11; C. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
M. Anderson: CVS Health, 3, 11;W. Cavers: CVS Health, 3, 11;D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS
Health, 3, 4, 11.

Abstract Number: 0188

Social Support in African American Women with and Without Systemic
Lupus Erythematosus (SLE)

Sarah Smith1, Chloe Mattila1, Charmayne M. Dunlop-Thomas2, Lusawasra King3, Lori Ann Ueberroth3, Edith Williams4,
S. Sam Lim5, Diane Kamen3, Bethany Wolf3 and Paula Ramos3, 1Medical University of South Carolina, Charleston,
2Emory University School of Medicine, Department of Medicine, Division of Rheumatology, Atlanta, GA, 3Medical
University of South Carolina, Charleston, SC, 4University of Rochester School of Medicine and Dentistry, Rochester,
5Emory University, Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) disproportionately impacts African American women. How-
ever, this health disparity population continues to be underrepresented in research. Research suggests that social support
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may have a positive impact in SLE and as such could potentially reduce disease burden. However, despite the potential
impact on SLE, the relationship between social support and SLE disease outcomes has not been investigated in African
American female patients with SLE. The goal of this study is to understand the relationship between social support and dis-
ease outcomes using data from validated participant questionnaires that are being collected as part of our ongoing Social
Factors, Epigenomics, and Lupus in African American women (SELA) study.

Methods: In this study, we have analyzed social support and disease outcome data in African American women with SLE
who have been recruited in our ongoing SELA study. Adult African American women meeting either the 1997 ACR revised
criteria or the SLICC classification criteria for SLE, or without any connective tissue disease, were recruited. Social support
was measured by using the validated Medical Outcomes Study-Social Support (MOS-SS) survey. Disease damage and
activity were measured using the patient reported Brief Index of Lupus Damage (BILD) and the physician assessed SLE Dis-
ease Activity Index (SLEDAI). Associations between SLE status and overall MOS-SS score as well as the MOS-SS support
domains were analyzed using a series of Wilcoxon rank-sum tests, with Hodges-Lehmann estimation to calculate confi-
dence intervals for the difference in medians. Among participants with SLE, associations between MOS-SS score with

Figure 2: Distribution of MOS-SS score by disease status for each support domain of the MOS-SS. Density curves in color show peaks in the dis-
tributions, with the data points also shown in colored circles . Boxes in the plots show the median, 25th, and 75th percentiles for the overall MOS-
SS scores by disease status. Whiskers extend to 1.5 times the interquartile range (IQR), with measurements outside 1.5 times the IQR being repre-
seanted by black filled-in circles. P-values shown above plots and calculated by Wilcoxon signed rank test.

Figure 1: Distribution of overall MOS-SS score by disease status. Density curves in color show peaks in distributions, with the data points also
shown in colored circles . Boxes in the plots show the median, 25th, and 75th percentiles for the overall MOS-SS scores by disease status. Whis-
kers extend to 1.5 times the interquartile range (IQR), with measurements outside 1.5 times the IQR being represeanted by black filled-in circles.
P-values shown above plots and calculated by Wilcoxon signed rank test.
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SLEDAI and with BILD were evaluated using Spearman’s rank correlation. All analyses were performed on RStudio v4.3.1.

Results: This study was comprised of 117 patients with SLE and 88 non-SLE controls, all of which were self-identified as
African American females. In this exploratory analysis, patients with SLE did not have significantly different overall MOS-SS
scores compared to non-SLE controls (p=0.14) (Figure 1). When considering the MOS-SS support domains, no difference
between patients with SLE and non-SLE controls was found for any of the individual domains (emotional/informational, tan-
gible, affectionate, or positive social support domains) (Figure 2). In patients with SLE, physician reported disease activity
was measured using SLEDAI, with scores ranging from 0-14. 71% of SLEDAI scores ranged from 0-4, while 29% of SLEDAI
scores were >/=4. No notable association was found between overall MOS-SS score and SLEDAI scores (p = 0.66), nor
between overall MOS-SS score and patient reported organ damage, measured using the BILD score (p = 0.28).

Conclusion: Social support is a key resource for lupus patients with high disease burden. This analysis shows that, in our
sample, African American women experience similar social support regardless of disease status or disease burden. Given
the heterogeneity of African American communities, continued recruitment into this study and increased sample size is
expected to enhance our knowledge about social support and SLE outcomes in this population.

Disclosure: S. Smith: None; C. Mattila: None; C. Dunlop-Thomas: None; L. King: None; L. Ueberroth: None;
E. Williams: None; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5;
D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; B. Wolf: None; P. Ramos: None.

Abstract Number: 0189

Racial Discrimination Among African American Women with andWithout
Systemic Lupus Erythematosus (SLE)

Jessica Browder1, Paula Ramos2, Diane Kamen2, BethanyWolf2, S. Sam Lim3, Lori Ann Ueberroth2 and Lusawasra King2,
1Florida State University, Tallahassee, FL, 2Medical University of South Carolina, Charleston, SC, 3Emory University,
Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Black or African American women are disproportionately affected by SLE but remain underrepre-
sented in research studies. To further knowledge about this health disparity group, the goal of this study is to thoroughly
investigate the relationship between discrimination and SLE disease outcomes in Black women with SLE.

Methods: Adult Black womenmeeting either the 1997 ACR revised criteria or the SLICC criteria for SLE, or without any con-
nective tissue disease, were recruited for the Social Factors, Epigenomics and Lupus in African American Women (SELA)
study. SLE disease activity was measured using the Systemic Lupus Activity Questionnaire (SLAQ), and SLE organ damage
was measured using the Brief Index of Lupus Damage (BILD). Racial discrimination was measured using the Experiences of
Discrimination (EOD) questionnaire, a validated multi-item measure used to assess experiences of racial discrimination. A
Welch two sample t-test was computed for the associations between EOD and SLAQ, and a Wilcoxon rank sum test with
continuity correction was computed for EOD and BILD. A linear model was also computed to test for association between
EOD and log-transformed BILD, controlling for age. All analyses were performed on RStudio v4.0.3.
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Results: This study enrolled 209 self-identified Black females, including 121 with SLE. The mean (±SD) age of SLE partici-
pants was 45.9±11.7 years, and the mean age of controls was 48.2±12.9 years. Among those with SLE, disease duration
at the study visit was 17.1±8.8 years. Participant reported organ damage score measured by the BILD was 2.43 on average.
Although some sociodemographic and behavioral characteristics were similar in patients and controls (e.g., 30% were mar-
ried, 86% rarely or never drank), many other characteristics differed between the groups. Of controls, 89% reported experi-
encing racial discrimination, compared to 81% of SLE participants. No significant association was found between racial
discrimination and SLE activity or organ damage after adjusting for age.

Conclusion: This study conducted in participants from South Carolina found higher rates of personal experiences with racial
discrimination than a national survey,1 but similar to those reported in a previous study of Black women with SLE living in
Atlanta, Georgia.2 Unlike this previous report,2 mean BILD score was significantly lower which may explain why the current
study did not find associations between racial discrimination and SLE activity nor organ damage. Further investigation into
environmental and socioeconomic differences between these communities that may affect SLE outcomes is warranted.
Given the heterogeneity of Black communities, continued recruitment into this study and increased sample size is expected
to enhance our knowledge about SLE in this population.

1Pew Research Center. On Views of Race and Inequality, Blacks and Whites Are Worlds Apart. June 27, 2016.

2Chae et al. Racial Discrimination, Disease Activity, and Organ Damage: The Black Women’s Experiences Living With Lupus
(BeWELL) Study. Am J Epidemiol. 2019;188:1434-1443.

Disclosure: J. Browder: None; P. Ramos: None;D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS),
1; B. Wolf: None; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5;
L. Ueberroth: None; L. King: None.

Abstract Number: 0190

Socioeconomic Disparities in Functional Status by Neighborhood
Deprivation in a National Sample of Patients with Systemic Lupus
Erythematosus

Baljeet Rai1, Jessica Fitzpatrick2, Jing Li3, Gabriela Schmajuk4 and Jinoos Yazdany5, 1University of California, San
Francisco, Modesto, CA, 2University California, San Francisco, San Francisco, CA, 3University of California, San Francisco,
San Francisco, CA, 4UCSF / SFVA, San Francisco, CA, 5University of California San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Individuals with SLE can experience significant declines in functional status (FS). The ACR has
recently identified physical function as a high-priority domain in SLE care. Socioeconomic status (SES) is a social determi-
nant of health associated with adverse SLE-related health outcomes. Prior studies have shown an association between
lower SES and poor FS in SLE, but this has not been studied at a national level. We evaluated the association between area
deprivation index (ADI) as a proxy for SES and FS decline in a national SLE sample.
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Methods: Data were derived from RISE, a national electronic health record-based registry. Individuals aged >18 with ≥ 2
visits for SLE ≥ 30 days apart and ≥ 2 FS scores documented from the physical functioning domains of the MDHAQ,
HAQ, or HAQ II in 2016-2022 were included. Patients with a cancer history were excluded. For a given patient, FS scores
used in the study were required to be ≥ 12 but no more than 24 months apart, to calculate the change in FS; FS decline
was defined as a decrease in FS greater than the minimum clinically important difference for that functional status assess-
ment measure (FSAM). ADI is a zip code-based measure of neighborhood poverty with the lowest quintile representing
the highest area-level SES. We used a multi-level regression model to examine the association between ADI quintile and
FS decline. We adjusted for age, sex, race and ethnicity, smoking status, Charlson comorbidity index (CCI), glucocorticoid
(GC) use, csDMARD and bDMARD use all measured in the year prior to the first FS score; number of visits between the
FS scores; and baseline FS score, accounting for clustering by practice. A secondary analysis included an interaction term
for the association of ADI quintile and age. The linear trend of the predicted margins for FS decline across ADI quintiles
was tested using a Wald test.

Results: We included 10,604 patients with a mean age of 54.8 ± 15.0 years; 91.3% were female and 60.5% were White
(Table 1). The probability of FS decline was highest in the lowest SES group: FS decline occurred in 18.7% of patients in
the lowest SES group vs. 12.5% of patients in the highest SES group (Figure 1 & Table 2; p for trend < 0.05). African Amer-
ican patients were slightly more likely to experience FS decline compared to White patients (18.9% vs.16.9%, respectively;
p< 0.05). There was no evidence that the association between SES and FS decline was modified by age (Pinteraction >0.05 for
all FSAM outcomes).

Conclusion: In this large U.S. sample of adults with SLE, greater neighborhood deprivation was associated with higher like-
lihood of short-term FS decline, independent of individual sociodemographic and care utilization factors. Indeed, nearly 1 in
5 of individuals in the lowest-SES group experienced FS decline over a period of < 2 years. The widespread use of physical
function patient-reported outcome quality measures, and interventions such as exercise programs, should be priorities in
high-quality SLE care.

Disclosure: B. Rai: None; J. Fitzpatrick: None; J. Li: None; G. Schmajuk: None; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, UCB, 2.
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Abstract Number: 0191

Beyond the Symptoms: Exploring Cognitive Bias in Lupus Diagnosis
Within Primary Care

Alyssa Howren1, Quan Le Tran1, Sadaf Sediqi1, Saadiya Hawa2, Eleni Linos1, Titilola Falasinnu3, Yashaar Chaichian1 and
Julia Simard1, 1Stanford School of Medicine, Stanford, CA, 2Weiss Memorial Hospital, Chicago, IL, 3Stanford School of
Medicine, Palo Alto, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune rheumatic disease whose
prognosis varies by race and sex. To understand whether the cognitive processes of clinical decision-making influence the
diagnosis of SLE, we conducted a factorial survey experiment to evaluate variation in primary care providers’ (PCP) diagno-
sis of SLE when all aspects of a clinical case are held constant, with the exception of race and sex.

Methods: An online survey was distributed via email from 04/11/2024 to 06/10/2024 to PCPs across the US. Participants
were presented with five clinical vignettes, one of which was SLE, where we randomly modified the race (Black/White) and
sex (female/male) of the “case” (Fig 1). Primary outcomes were correct text-based responses for SLE diagnosis after initial
case presentation (top three initial diagnoses) and after reviewing additional lab results (final diagnosis). We secondarily mea-
sured participants’ review time and planned next steps (treatment, referral, tests) as a proxy for certainty. We calculated
descriptive statistics for all outcomes (mean, median, proportion) stratified by assigned randomized factor and used chi-
square tests to evaluate between group differences with respect to correct diagnoses.

Results: A total of 1036 PCPs (42.6% women, mean age 52.1±12.0 years) completed the survey. Most completed resi-
dency ≥11 years ago (76.4%) and indicated their practice focused on patient care (85.6%). At initial case presentation,
63.7% (660/1036) of participants correctly identified SLE within their top three differential diagnoses. These correct initial
diagnoses significantly differed according to race and sex, with the highest proportion of correct SLE diagnoses occurring
for Black females (Table 1). Overall, most participants elected to order tests (91.8%, 951/1036) and only 7.9% (82/1036)
elected to send a referral, of which 95.1% were to rheumatology. Median review time among participants with correct initial
diagnoses was longer for White male vignettes (178 s), followed by Black female (154 s), Black male (139 s), and White
female (133 s) vignettes. After participants reviewed lab results, the proportion assigning a final diagnosis of SLE (64.0%,
663/1036) remained unchanged from the initial diagnosis. A final diagnosis of SLE occurred more often among female ver-
sus male vignettes (Table 1). Infectious arthritis and viral illness were common incorrect diagnoses for Black and White male
cases, respectively (Fig 2).

Figure 1 Overview of factorial survey experiment. Abbreviations: ANA – antinuclear antibody; CRP – C-reactive protein; ESR – erythrocyte sedi-
mentation rate; PCP – primary care provider; SLE – systemic lupus erythematosus.
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Conclusion: We found that despite identical clinical information, a PCP’s diagnosis of SLE was significantly influenced by
the race and sex of the patient. Indeed, the highest accuracy at initial diagnosis occurred for Black females, suggesting cog-
nitive biases in clinical decision-making. These results persisted at the final diagnosis after reviewing additional lab results.
Review times also varied by race and sex, with longer times for White males, hinting at varying degrees of diagnostic cer-
tainty. Altogether, findings underscore the importance of addressing implicit biases in medical training and practice to ensure
equitable diagnostic processes for all patients.

Disclosure: A. Howren: None; Q. Tran: None; S. Sediqi: None; S. Hawa: None; E. Linos: None; T. Falasinnu: None;
Y. Chaichian: Amgen, 5, Eli Lilly, 5; J. Simard: None.

Figure 2 Participants’ final diagnosis for SLE clinical vignettes with race and sex jointly randomized. Presented diagnoses are for categories that
were recorded by ≥5% of participants. Responses for ‘other rheumatic disease’ included rheumatoid arthritis, osteoarthritis, inflammatory arthritis,
Bechet's, and connective tissue diseases. All diagnostic categories aside from SLE (only) are not mutually exclusive. SLE (+/‐ differential) refers to
participant responses that included SLE and may have also included an additional differential diagnosis (e.g., viral illness). SLE (only) refers to par-
ticipant responses that definitively stated SLE. Abbreviations: BF – Black Female; BM – Black Male; SLE – systemic lupus erythematosus; WF –

White Female; WM – White Male
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Abstract Number: 0192

Associations Between Social Determinants of Health and Acute Care Use
Among Individuals with Lupus, Rheumatoid Arthritis and Osteoarthritis
in the All of Us Research Program

Candace Feldman1, Leah Santacroce1, Yomaira Silva2, Jing Cui1, Jeong Yee1, Elizabeth Karlson1 and Karen
Costenbader3, 1Brigham and Women’s Hospital, Boston, MA, 2Massachusetts General Hospital, Boston, MA, 3Brigham
and Women’s Hospital/ Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Adverse social determinants of health (SDoH), or social risk factors like economic insecurities, inad-
equate health care access and neighborhood vulnerability, contribute to modifiable inequities in rheumatic disease care and
outcomes. We examined associations between these factors and rates of acute care use (hospitalizations and emergency
department visits) in a national cohort of individuals with systemic lupus erythematosus (SLE), rheumatoid arthritis
(RA) and osteoarthritis (OA).

Methods: We included adults (≥18 years) enrolled in the All of Us Research Program with ≥2 ICD-10 codes for SLE, RA or
OA ≥2 years prior to enrollment, and SDoH survey responses at enrollment. We developed indices for economic insecurities,
health care access challenges, and neighborhood vulnerabilities comprised of counts of social needs reported on the SDoH
surveys within each domain. We examined discrimination as an independent social risk factor using the Everyday Discrimi-
nation Scale. We determined exposure categories based on data distribution. We measured episodes of acute care use
(counts of ED visits and hospitalizations) following All of Us enrollment. We used multivariable negative binomial regression
models to examine associations between presence and degree of social risk factor exposure and episodes of acute care
use, adjusting for demographic factors, rheumatic condition, and comorbidities.

Results: We identified 9,390 individuals; 412 with SLE, 1,218 with RA and 8,468 with OA, and with demographic differ-
ences across cohorts (Table 1). The mean (IQR) follow-up time was 4.2 (2.7, 5.3) years, and the mean (IQR) number of acute
care events was 3.4 (0, 2). Overall, 40.5% of individuals experienced ≥1 economic insecurity, 59% ≥1 health care access
challenge, and 58% ≥1 neighborhood vulnerability, with the greatest burden reported among individuals with SLE (Figure 1).
We observed dose-dependent associations between social risk factors and acute care use; greater burden of social risk fac-
tors was associated with higher rates of use (Table 2). Repeated experiences of discrimination were associated with signif-
icantly higher rates of acute care use, compared to no or less frequent experiences (IRR 1.34, 95% CI 1.20-1.51). The

All if Us Cohort Characteristics Overall and by Disease
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strongest association was seen with ≥3 health care access challenges compared to no challenges (IRR 1.75, 95% CI
1.51-2.02).

Conclusion: In this national cohort of individuals with SLE, RA and OA, we observed a significant burden of social risk fac-
tors that were strongly associated with rates of acute care use. Further studies are needed to design and test multilevel inter-
ventions to determine whether addressing these needs reduces the profound inequities in rheumatic disease care and
outcomes.

Disclosure: C. Feldman: Bain Capital, LP, 2, BMS Foundation, 5, Curio Bioscience, 12, My husband is a founder and
will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1, Inc., 2; L. Santacroce: None; Y. Silva: None; J. Cui:
None; J. Yee: None; E. Karlson: None;K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-
Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5.

Abstract Number: 0193

New York City Lupus Clinical Trials Education Program

Maya Souvignier1, Leila Khalili1, Wai Yan April Fu2, Laura Geraldino3, Nancyanne Schmidt1, Yevgeniya Gartshteyn4,
Peter Izmirly5, Noa Schwartz6 and Anca Askanase1, 1Columbia University Medical Center, New York, NY, 2Albert Einstein
College of Medicine, New York, NY, 3Division of Rheumatology, Department of Medicine, Columbia University, New York,
NY, 4Columbia University Irving School of Medicine, New York, NY, 5New York University Grossman School of Medicine,
New York, NY, 6Albert Einstein College of Medicine/Montefiore Medical Center, New York, NY

Figure 1. Distribution of Social Risk Factors by Rheumatic Condition

Table 2. Multivariable Negative Binomial Models Demonstrating Associations Between Burden of Social Risk Factors and Acute Care Use
(N=9,390)
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical trial (CT) participation is essential for the advancement of treatment paradigms and should
be considered part of clinical care in SLE. CTs fail to reflect the racial and ethnic diversity of SLE patients. Historically, minority
groups host negative attitudes towards clinical research, in part, due to a lack of knowledge about CT protections. Accord-
ingly, this program was initiated to improve the outlook of minority patients on CTs.

Methods: This study is an SLE randomized educational intervention. The study was modeled after the Lupus Research
Alliance Patient Advocates for Lupus Studies (PALS) program and provided outreach to a racially and ethnically diverse
group of SLE patients from three New York City academic lupus centers. SLE patients were appraised of the study and
invited to participate during routine clinic visits. After a pretest that evaluated knowledge, attitudes, self-efficacy, and
intentions for participation, patients were randomized and received the SLE CT educational program. Subsequently,
patients completed a posttest to assess the effectiveness of the intervention. Additionally, patient feedback was collected
to assess satisfaction with the program. Statistical significance was calculated using a paired t-test for the pre- and
posttests.

Results: 201 patients were included in the study; 10 participated in the development of a CT decision aid, previously
reported. 142 patients were enrolled in the educational program, 125 actually received the CT education sessions and
49 were randomized to receive control GH education, 46 participated in these sessions. Demographic data is shown in
Table 1; 105 (56.8%) identify as Hispanic and 70 (37.8%) as Black. Of the 142 subjects enrolled in the educational ses-
sions, 62 completed the CT education and the post-test; of the 49 patients in the general education group, 13 completed
the GH education sessions and the post-test. CT knowledge was assessed on a scale of 0-5; participants in the CT edu-
cation program increased knowledge by an average of 0.81 points (SD 1.45). The results of the pre and post-test showed
that negative attitudes towards CTs decreased on average by 0.47 points (SD 2.72) in the CT education program and by
0.44 (SD 3.14) in the control arm (Table 2). Additionally, on the paired t-test, self-efficacy showed a slight increase in the

Table 1. Demographics

378

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



CT education program. As shown in Table 3, 126 (70%) of patients self-reported that they were more likely to participate in
CTs. 94.5% of patients reported satisfaction with their participation in the program, reasons for satisfaction are shown in
Table 3.

Conclusion: These data suggest that the educational program was effective at increasing patient understanding of SLE
CTs. Education alone showed a trend towards altering attitudes, self-efficacy, or intentions. Patients provided positive feed-
back about the education they received and improved attitudes towards CTs after this program. Further research is needed
to better understand how to most effectively increase minority participation in CTs.

Disclosure: M. Souvignier: None; L. Khalili: None;W. Fu: None; L. Geraldino: Aurinia, 1, 2, Bristol Myers Squibb, 1, 2;
N. Schmidt: None; Y. Gartshteyn: None; P. Izmirly: Hansoh Bio, 2;N. Schwartz: None; A. Askanase: AbbVie/Abbott,
2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Celgene, 2, Eli Lilly, 2, Genentech,
2, GlaxoSmithKline (GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA, 2, Pfizer, 2, Sana, 2, Sanofi, 2, UCB, 2.

Table 2. Change from pre-and post- test scores

Table 3. Patient feedback (N=181)
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Abstract Number: 0194

Machine Learning Methods to Predict Cardiovascular Risk in Hispanic
Patients with Systemic Lupus Erythematosus

Ariana Gonzalez-Melendez1, Jeann Hernandez-Franco2, Dylan Cedres-Rivera3 and Abiel Roche-Lima3, 1University of
Puerto Rico - Medical Science Campus, Guaynabo, PR, 2University of Puerto Rico, San Juan, PR, Puerto Rico, 3Center for
Collaborative Research in Health Disparities, University of Puerto Rico Medical Sciences Campus, San Juan, Puerto Rico,
San Juan, PR, Puerto Rico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The most common cause of death among patients with systemic lupus erythematosus (SLE) is car-
diovascular disease (CVD). Previous studies have performed cardiovascular risk stratification; however, the association by
different ethnicities/races including Hispanics has rarely been evaluated. For this reason, we aim to use machine learning
(ML) to identify features associated to CVD risks in patients with SLE among various ethnic groups.

Methods: The data was extracted from NIH All of Us Program. A total of 2,684 individuals with a diagnosis of SLE were
selected as our SLE cohort. Demographic parameters, comorbidities, physical measures, other conditions, and observa-
tions were included as features (a total of 300 features). Major adverse cardiovascular events (MACE) were the class, defined
as a composite outcome of developing acute myocardial infarction, stroke, or cardiovascular death. Individuals (samples)
were divided and compared for the following groups: Hispanics (3.8%), Non-Hispanic-White-American (58.2%), Non-His-
panic-African-American (38.0%). The Recursive Feature Elimination algorithm and several ML algorithms (SVC [Support
Vector Machine Classifier], GaussianNB [Naive Bayes Classifier], LogisticRegression, LinearDiscriminantAnalysis, Random-
ForestClassifier, and KNeighborsClassifier) were implemented. We obtained the most precise ML models for each group,
along with the corresponding important features associated with MACE. The important features were computed through
the permutation_importace function and the "Important Indexes" (IIs) were obtained.

Results: Out of the SLE cohort (n=2,684), 1,381 (51.6%) had a MACE event. Among Hispanics with SLE, pulmonary hyper-
tension (0.0049), and pulmonary embolism (0.0047), and cardiomegaly (0.0069) exhibit stronger associations with CVD. In
Afro-American patients, diabetes (0.0645), hyperlipidemia (0.0104), and heart failure (0.0300) are more closely linked to
CVD risk. Conversely, among whites, hypertension (0.0076), chronic kidney disease (0.0131), and gastrointestinal disorders
(0.0154) are predominant factors associated with CVD risk.

Conclusion: In this multiethnic cohort of patients with SLE, cardiovascular disease risk factors in patients with systemic
lupus erythematosus (SLE) exhibit variations across different ethnic groups. Distinct patterns emerge for Hispanics with
SLE, with pulmonary hypertension and pulmonary embolism being more prevalent when compared to non-Hispanics, which
in turn is associated with more severe SLE disease and increased CVD risk. Overall, the varying profiles of CVD risk factors
among different ethnic groups with SLE highlight the need for personalized approaches to CVD prevention and manage-
ment in this patient population, taking into account ethnic-specific risk factor profiles and disease manifestations.

Disclosure: A. Gonzalez-Melendez: None; J. Hernandez-Franco: None; D. Cedres-Rivera: None;
A. Roche-Lima: None.
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Abstract Number: 0195

Screening for Social Determinants of Health in Patients with SLE: A Point-
of-Care Feasibility Study

S. Sam Lim1, Vijay R. Nadipelli2, Michelle Bruno3, Daphne Lew4, Bernard Rubin5, Charmayne M. Dunlop-Thomas6, Kristi
R. Mitchell3, Lydia Demetriou7, Jeffrey Berko3 and Alfred Kim8, 1Emory University, Atlanta, GA, 2GSK, Medical Evidence
Generation, Philadelphia, PA, 3Atlas Clarity, LLC, San Francisco, CA, 4Center for Biostatistics and Data Science, Institute
for Informatics, Data Science, and Biostatistics, Washington University School of Medicine and Washington University
School of Medicine, Division of Rheumatology, Department of Medicine, St Louis, MO, 5Progentec Diagnostics, Inc.,
Oklahoma City, OK, 6Emory University School of Medicine, Department of Medicine, Division of Rheumatology, Atlanta,
GA, 7GSK, Global Clinical Operations, Brentford, United Kingdom, 8Washington University School of Medicine, Division of
Rheumatology, Department of Medicine, St Louis, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Currently, social determinants of health (SDoH; conditions in which people live) are not routinely
screened for in US outpatient rheumatology clinics.1 SLE disproportionally affects patients from underrepresented groups
and of lower socioeconomic status, with black patients and those with public insurance more likely to have fragmented care,
leading to worse clinical outcomes.2 This study determined the feasibility of routine SDoH screening at the point-of-care in
tertiary lupus clinics, and associated barriers and facilitators at physician, care team, and patient levels.

Methods: This observational, prospective, mixed methods study (GSK Study 219011) was conducted in two large, aca-
demic lupus clinics in the US. Patients ≥18 years with an established SLE diagnosis and an appointment at one of the clinics
during the study were screened for SDoH. Study implementation was completed over 2 weeks (Institution 1, Jul–Aug 2023)
and 7 weeks (Institution 2, Aug–Oct 2023). Patient-reported responses to SDoH domains chosen by participating institu-
tions were collected. Patient demographics were collected and an optional patient experience survey was administered to
understand SDoH screener readability, comprehension, and willingness to respond. Semi-structured post-implementation
interviews with care team members and institutional health equity leaders took place to understand implementation, tool
usability and comprehension, clinician acceptance, facilitators of use, and institutional health equity policies. Transcripts
were analyzed using thematic analysis.

Results: In total, 69 patients with SLE participated in the routine screening of SDoH across the 2 institutions; 65 patients
completed the patient experience survey. Overall, 77.5% of patients at Institution 1 screened positive for ≥1 of 4 domains
and 93.1% at Institution 2 for ≥1 of 8 domains (Table 1). Most patients found the SDoH screening tool “very easy” to under-
stand (91%, n=59/65), were “very comfortable” answering (80%, n=52/65), and were “happy to be asked” SDoH questions
(75%, n=49/65). Qualitative interviews with 15 care team members (Table 1) indicated that implementation caused minimal
disruption to clinical workflow and patients typically spent 3─10 minutes completing the tool (Table 2). Clinicians and care
teams reported the value and importance of SDoH screening and wanted it to continue in their clinics (Table 2). Reported
facilitators to successful SDoH screening included having institutional leadership buy-in to address health equity and a brief
screening tool format (≤5 minutes); barriers included limited resources, time, or training to address social needs (Table 3).

Conclusion: Routine SDoH screening was seen as valuable by both patients and care teams. With an appropriately
resourced and trained care team, SDoH screening can be successfully implemented to inform clinical decision making
and patient care in lupus clinics. Future research should evaluate whether regular SDoH screening for patients with SLE
can minimize healthcare disparities and improve care management.
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Table 2. Direct care team quotes from qualitative interviews.

Table 1. Demographic and SDoH characteristics of patients and care team members at Institution 1 and Institution 2. *Data obtained from study
Data Collection Log completed by each institution; †for Institution 1, if a patient marked a response on the questionnaire for any of the questions
in each domain that indicated a social need, they were considered as having a “positive” screen. For Institution 2, the present study used the same
scoring algorithm that was used in Institution 2’s electronic health record. Responses to all SDoH domains were optional, therefore, the denomi-
nator varies due to missing responses; ‡domains that were only screened at Institution 2; §while Institution 1 had a social worker assigned to their
clinic, that person did not sit within the clinic and did not engage in this project.

Table 3. Summarized themes of reported barriers/facilitators to SDoH screening from qualitative interviews.
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Funding: GSK Study 219011
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Disclosure: S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5;
V. Nadipelli: GSK, 3, 11, 12, Shareholder; M. Bruno: None; D. Lew: Arthritis Foundation, 5; B. Rubin: GSK, 3, 11,
12, Shareholder, Progentec Diagnostics, Inc., 3; C. Dunlop-Thomas: None; K. Mitchell: Atlas Clarity, 3;
L. Demetriou: GSK, 3, 11, 12, Shareholder; J. Berko: Atlas Clarity, 3;A. Kim: Amgen, 2, ANI Pharmaceuticals, 2, Astra-
Zeneca, 5, Atara Bio, 2, Aurinia Pharmaceuticals, 2, Cargo Therpeutics, 2, Exagen Diagnostics, 2, 6, GSK, 2, 5,
6, Kypha, 2, 4, 10, Miltenyi Biotech, 2, Novartis, 5, Pfizer, 2, Synthekine, 2, Techtonic Therapeutics, 2, The Rheumatol-
ogy Education Group, 6.

Abstract Number: 0196

Associations Between Systemic Lupus Erythematosus (SLE) and the
Social Vulnerability Index (SVI)

Zoe Reed1, Xana Howard1, Cristina Arriens1, Teresa Aberle1, Wade DeJager2, JoanMerrill3 and Judith James1, 1Oklahoma
Medical Research Foundation, Oklahoma City, OK, 2Oklahoma Medical Research Foundation, Oklahoma City,
3Oklahoma Medical Research Foundation, Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1: Demographic Table for OCRD Female SLE patients by Social Vulnerability Index
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease that disproportionately
affects young women of certain racial and ethnic minority groups with enhanced severity and early mortality. Adverse social
determinants of health also negatively impact SLE outcomes, which may confound some associations of disease severity
with race and ethnicity. However, in many clinical settings and historical cohorts, measures of social determinants of health
are missing or incomplete. This exploratory study assessed whether the Center for Disease Control’s Social Vulnerability
Index (SVI) is a potential contributing factor to the higher prevalence and severity of SLE among some underserved groups.

Methods: Female patients from the Oklahoma Cohort of Rheumatic Disease (OCRD), a longitudinal cohort of unique
patients who meet ACR, SLICC, and ACR/EULAR classification criteria for SLE, were used in this analysis (n=516). A Lupus
Severity Index (LSI) was determined by the Montgomery method (Bello et al. Lupus Science Medicine 2016). The SVI for
2020 was categorized into four groups as defined by the CDC: Rank 1 (least vulnerable) to Rank 4 (most vulnerable).
Descriptive statistics were computed for OCRD SLE female patients by SVI rank and race, focusing on White and Black
SLE patients due to small sample sizes in the other racial groups. OCRD White and Black female patients were compared
to Oklahoma’s average female population based on 2020 Census Bureau data.

Results: Among the OCRD patients, the LSI and distribution of ACR criteria did not differ based on SVI rank (Table 1). How-
ever, the LSI was significantly higher in Black patients compared to White patients (p=0.0092), and a higher percentage of
Black patients were classified as Rank 4 on the SVI (p=0.0059; Table 2). ACR criteria also differed based on race, with a
higher percentage of Black patients experiencing discoid rash, serositis, renal, and hematologic manifestations and a lower
percentage of Black patients experiencing malar rash (Table 2). In addition, the distribution of SVI ranks significantly differed
in Black OCRD patients compared to the average Black female Oklahoma population (Figure 1; p< 0.0001). Notably, a
higher percentage of OCRD patients were classified as Rank 1 compared to the general population, with a similar percent-
age also classified as Rank 4. The distribution of SVI rank in White patients was similar in both populations (Figure 1).

Table 2: Demographic Table for OCRD Female SLE Patients by Race

Figure 1: Comparison of the Social Vulnerability Index (SVI) among OCRD Female SLE patients and the Oklahoma Female Population by Race and
Ethnicity
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Conclusion: In the OCRD, Black female patients experienced more severe disease, and a higher percentage was classified
as socially vulnerable compared to White female patients, suggesting that adverse social determinants of health may con-
tribute to increased severity in this population. Even though referral patterns to the cohort include uninsured, underinsured,
and insured patients, significant differences in the SVI ranks were identified between Black OCRD patients and the Black
female Oklahoma population, perhaps influenced in part by increased indigenous admixture in cohort referral patterns.

Disclosure: Z. Reed: None; X. Howard: None; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 1, 6, Bristol-Myers
Squibb(BMS), 1, 5, Cabaletta, 1, GlaxoSmithKlein(GSK), 1, Kezar, 1, Synthekine, 1, UCB, 1; T. Aberle: None;
W. DeJager: None; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, 5, Aurinia,
1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithKline, 1, 2, 5, Kezar,
1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2, UCB, 1, 2, Zenas,
1, 2; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10.

Abstract Number: 0197

Characterizing Diet and Neighborhood Resources in Patients with
Systemic Lupus Erythematosus

Justin Arnold1, Dominique Kinnett-Hopkins2, Linda Van Horn1, Grace Whiteford1, Lutfiyya Muhammad3, Jing Song4,
Joan Chmiel1, Anh Chung5, Daniel Erickson1, Holly Milaeger1, Christie Bartels6, Linda Ehrlich-Jones7 and rosalind
Ramsey-Goldman1, 1Northwestern University, Chicago, IL, 2University of Michigan, Ann Arbor, MI, 3Northwestern
Feinberg School of Medicine, Chicago, IL, 4Northwestern University, Worthington, MN, 5Northwestern University
Division of Rheumatology, Chicago, IL, 6University of Wisconsin School of Medicine and Public Health, Madison, WI,
7Shirley Ryan Ability Lab, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Healthcare Disparities in Rheumatology Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic inflammatory, autoimmune disease that can
present with pervasive self-reported fatigue, which negatively impacts the lives of most individuals with SLE even when dis-
ease activity is controlled with standard of care medications. Non-pharmacological approaches to mitigate fatigue including
improving diet and physical activity (PA), are tested in an ongoing trial, Lupus Intervention Fatigue Trial (LIFT),
(NCT02653287). In this ancillary project, beyond focusing on diet quality, we also examine a measure of neighborhood
resources in 150 participants in LIFT. The aim of this exploratory analysis is to assess the relationship between neighbor-
hood resources and dietary intake at the initial study visit.

Methods: All LIFT participants met criteria: 1. ≥18 years of age, 2. BMI: 18-40 kg/m2, 3. Ambulate household distances
(50ft), 4. Classification criteria for SLE per American College of Rheumatology (ACR) or per Systemic Lupus International Col-
laborating Clinics (SLICC). Dietary intake was obtained by a registered dietician using the 24-hour recall from Nutritional Data
System for Research (NDSR) from which the Healthy Eating Index, (HEI) total & food groups scores were calculated. Total
HEI scores are reported on a scale from 0-100, (higher=healthier diet); subscores 0-5 or 0-10. The Areas of Deprivation
Index (ADI) uses nine-digit zip codes to calculate a national ranking score on a scale from 0-100 (higher=more deprivation),
incorporating 17 variables such as education, income, employment, and housing quality. This analysis examines relation-
ships between ADI and HEI in an exploratory descriptive strategy, thus no corrections were made.
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Figure 2. Shows composition of required changes needed within each food subgroup component HEI score. Items outlined in dashed box indicate
"big changes needed" mean that participants should eat less of these categories, whereas those in solid outline indicate an increase in intake of
category. Starred variables indicate significant associations between ADI and HEI subgroup component scores.
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Results: Of the first 150 participants in LIFT, mean (SD) age is 43 (13), and 92% identify as female with 52% partici-
pants identifying as white, 33% as Black or African American, 9% as Asian, 1% Hawaiian/Pacific Islander, and 5%
unknown. Mean (SD) total HEI was 57 (14). Total HEI scores showed 80% of participants needed either big changes
(n=75, 50%) or some change (n=45, 30%), whereas those on track needed no changes (n=30, 20%). (Figure 1). When
assessing the food subgroups, the largest deficits needing big changes were seen in dairy, whole grains, and daily
sodium intake subgroups, 64.7%, 59.3%, and 82.7%, respectively (Figure 2.). The mean (SD) ADI rank was 35 (22) indi-
cating that most participants lived in neighborhoods with resources. (Table 1). In this exploratory analysis there were
modest statistically significant relationships between the participants living in the highest ADIs and HEI subcategories:
low total vegetable intake (correlation coefficient, -.17, p-value .041) and high added sugars (correlation coefficient
-.16, p-value .047).

Conclusion: This exploratory analysis documents dietary issues in HEI total score & noted significant changes needed in
dairy, whole grain, and sodium food groups. Although few participants in LIFT lived in the most deprived areas, trends
suggest that some food groups merit personalized dietary counseling & advocacy in the future. Future analyses are
planned to explore changes in total HEI and food group scores between baseline & 6-month visit results as they relate
to ADI.

Disclosure: J. Arnold: None; D. Kinnett-Hopkins: None; L. Van Horn: None; G. Whiteford: None; L. Muhammad:
None; J. Song: None; J. Chmiel: None; A. Chung: None; D. Erickson: None; H. Milaeger: None; C. Bartels: None;
L. Ehrlich-Jones: None; r. Ramsey-Goldman: None.

Abstract Number: 0198

COVID-19 Vaccination and Hospitalization Rates Differ Between People
with Diagnosed Immune Mediated Inflammatory Disease and the
General Population: A Population-based Study

Carol Hitchon1, Carole Taylor1, Charles N Bernstein1, Christine Peschken1, J. Antonio Avina-Zubieta2, Sasha Bernatsky3,
Gil Kaplan4, Diane Lacaille2, Jessica Widdifeild5 and RuthAnn Marrie1, 1University of Manitoba, Winnipeg, MB, Canada,
2Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada, 3Research Institute of the McGill
University Health Centre, Montreal, QC, Canada, 4University of Calgary, Calgary, AB, Canada, 5University of Toronto,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: People with immune mediated inflammatory diseases (IMIDs) are at greater risk of severe Corona-
virus disease (COVID-19). Vaccination reduces COVID-19 severity however, vaccine uptake may be different for people with
IMIDs versus the general population. We used provincial administrative health data from a province with a population of >1.3
million and universal health care coverage, including vaccines, to compare vaccine uptake and COVID-19 related hospitali-
zation in people with diagnosed IMID versus the general population.

Methods: Using a cohort study design, administrative health records were used to identify people with IMID (n=48698; RA=
rheumatoid arthritis n=10405, SARDS= systemic autoimmune rheumatic disease n=5888, IBD = inflammatory bowel dis-
ease n=7911, MS= multiple sclerosis n=3665, PsO= psoriasis n=23948) who were matched (1:5) by age, sex and region
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to general population controls without these IMIDs (CNTs n=243490). Between Jan 1st, 2000, and March 31st 2022,
rates of COVID-19 vaccine administration were compared between IMIDs and CNTs. Logistic regression models com-
pared vaccine uptake (≥1 dose) between IMIDs and CNTs. Odds ratios (OR) and 95% confidence intervals
(CI) reported. Poisson regression models compared COVID-19 hospitalizations in this period between IMIDs and
CNTs. Rate ratios and 95% CI reported. Models were adjusted for age, sex, region, socioeconomic factor index
(SEFI), immunomodulatory drugs, and comorbidity. Separate models assessed the impact of comorbidities using John
Hopkins Aggregated Diagnosis Groups (ADGs) or specific comorbidities (diabetes, respiratory disease, ischemic heart
disease).

Results: We identified 48698 people with an IMID [mean (standard deviation -sd) age 55.65 (16.8) years, 61.2% female.
Most (64%) resided in urban centers and had favorable SEFI scores (mean (sd) -0.13 (0.89)]. Most received a least one
COVID-19 vaccine (IMID 87.67% vs CNT 84.70% p< 0.001). IMIDs had more vaccines than controls [IMID vs CNTs single
vaccine 374 (0.77%) vs 1783 (0.73%), 2 vaccines 8523 (17.5%) vs 47766 (19.62%), 3 vaccines 33795 (69.4%) vs
156683 (64.35%); p< 0.0001]. Age, female sex, higher socioeconomic status, urban residence, IMID medication, and
comorbidities were associated with increased vaccine uptake (Table 1). IMID patients had more hospitalizations for
COVID-19 than controls [IMID 79 (77.8-80.2)/100000 vs CNTs 51 (50.5-51.3) /100000 (rate ratio 1.55; 95% CI 1.53,
1.58)]. In adjusted models age, SEFI, IMID medications, and comorbidity were associated with COVID-19 hospitalization risk
(Table 2). Increasing comorbidity (increased ADGs) further increased hospitalization. Only 3/721 hospitalizations occurred
and all within 7 weeks of COVID19 vaccination.

Conclusion: Compared to the general population, people with diagnosed IMID had greater COVID-19 vaccine uptake. Hos-
pitalization rates were driven mainly by age, worse socioeconomic status, and immunomodulating treatment. Persons with
IMID were at greater risk for hospitalization despite higher vaccine uptake. Given that SARS-CoV-2 is now chronically
endemic, these new data may be important for guiding vaccination recommendations.
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Disclosure: C. Hitchon: AstraZeneca, 1, Pfizer, 5, Sandoz Canada, 6; C. Taylor: None; C. Bernstein: Abbvie Canada,
1, 5, 6, Amgen Canada, 1, 5, Bristol Myers Squibb Canada, 1, 5, Eli Lilly Canada, 1, Ferring Canada, 5, JAMP Pharma-
ceuticals, 1, Janssen Canada, 1, 5, 6, Organon Canada, 1, 5, Pendopharm, 1, Pfizer Canada, 1, 5, 6, Sandoz Canada,
1, 5, Takeda Canada, 1, 5, 6; C. Peschken: AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, Roche, 1; J. Avina-Zubieta:
None; S. Bernatsky: None; G. Kaplan: AbbVie/Abbott, 6, Ferring, 5, Janssen, 6, Pfizer, 6, Takeda, 2, 6; D. Lacaille:
None; J. Widdifeild: None; R. Marrie: Biogen Idec, 5, Roche, 5.

Abstract Number: 0199

Delivery of Guideline Concordant Care in Childhood-Onset Lupus
Nephritis

Alisha Akinsete1, Mangala Rajan2, Orysya Soroka2, Karen Onel3, Monika Safford2 and Iris Navarro Millan4, 1Weill
Cornell Medicine/ Hospital for Special Surgery, New York, NY, 2Weill Cornell Medicine, New York, NY, 3HSS, New York, NY,
4Weill Cornell Medicine, Hospital for Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: 50-80% of children with childhood-onset systemic lupus erythematosus (cSLE) develop lupus
nephritis (LN). Children from historically marginalized communities are disproportionately affected by cSLE and LN com-
pared to their White counterparts, with higher prevalence and more severe LN outcomes. Adherence to these LN guidelines
is not consistent. This study aims to investigate differences in adherence to guideline-recommended quality indicators
among pediatric patients with LN based on factors such as race/ethnicity, age, comorbidity burden, and healthcare access.

Methods: Using Medicaid via Marketscan data from 2011-2019, we identified individuals with LN between the ages of
5 and 21. Patients are required to ≥ 3 or more SLE ICD-9 or ICD-10 codes in outpatient visit claims or hospital discharge
diagnosis codes at least 30 days apart and have ≥ 3 ICD-9/ICD-10 for nephritis and a procedure code for renal biopsy.
Adherence to 7 LN quality indicators, were evaluated (Table 1). Multivariable analysis was performed to understand the
association of race and ethnicity, comorbidities, age, and healthcare access with adherence to quality indicators.

Results: We identified 598 children with prevalent childhood-onset LN;11.5% were Hispanic 52.3% Black, 14.5% White,
7.7% Unknown, 13.9% Other. (Table 2). Adherence to quality indicators was low (HCQ use: 46%, medication toxicity
CBC: 69.3% LFT: 7.8%, disease activity monitoring: 46.4%, adequate follow-up: 76.1%, use of steroid-sparing agent:
29.8%, use of ACEi or ARB: 48.7%. No significant differences were noted by race/ethnicity. In the multivariable analysis,
Black children and Other were associated with higher performance of HCQ use; RR 1.40, 95% CI (1.01-1.95) and RR
1.71, 95% CI (1.16-2.52), respectively. No other associations between race and ethnicity were noted. Older age (18-22
years old) was associated with lower performance of many quality indicators, which include HCQ use (RR 0.64, 95% CI
[0.50-0.80]), disease activity surveillance labs (RR 0.66, 95% CI [ 0.56-0.78)] and ACEi/ARB use for HTN and proteinuria
(RR 0.56, 95% CI [ 0.43-0.73]). Similarly, children with fewer visits in a year (1-4 visits) were associated with lower perfor-
mance for HCQ use (RR 0.74, 95% CI 0.62-0.88), LFTs toxicity labs (RR 0.40, 95% CI 0.21-0.75), disease activity labs
(RR 0.55, 95% CI 0.44-0.70), ACEi/ARB use (RR 0.63, 95% CI 0.52-0.76) (Table 3).

Conclusion: Our study suggests that children with prevalent LN and Medicaid coverage have poor adherence to LN quality
indicators. There were no significant differences by race/ethnicity, but young adults had even lower adherence compared
with younger children. Providers must include transition plans for young adults to ensure continuous quality care.
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DMARDs -Disease-Modifying Antirheumatic Drugs; HTN – Hypertension; EM – Evaluation and Management (Outpatient)

* Statistically significant p<0.05 (Bonferroni adjustment)
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ACE/ARBS - Angiotensin-Converting Enzyme inhibitors/Angiotensin receptor blockers; DMARDs -Disease-Modifying Anti-
rheumatic Drugs; HTN – Hypertension; UA – Urinalysis; Up/Ucr – Urine protein/Urine creatinine ratio; Cr -Creatinine; C3 –

Complement 3; C4 – Complement 4; dsDNA -Double-stranded DNA; ESR - Erythrocyte Sedimentation Rate

Disclosure: A. Akinsete: None; M. Rajan: None; O. Soroka: None; K. Onel: None; M. Safford: None; I. Navarro
Millan: None.

Abstract Number: 0200

Evaluating the Effectiveness of Educational Initiatives on Recruiting
Underrepresented Participants into SLE Clinical Trials

Maria Bacalao1, Marie Maitre2 and Shivani Kottur3, 1UT Southwestern, Dallas, TX, 2Parkland Hospital, Dallas, TX, 3UT
Southwestern Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Healthcare disparities in SLE clinical trials are well known, with minoritized individuals facing more
significant SLE morbidity and mortality, while being underrepresented in randomized clinical trials (RCTs). However, we have
limited information as to how to best recruit a diverse group of participants to SLE clinical trials. Barriers to clinical trial partic-
ipation can originate both with the patients or with their clinicians. We therefore sought to investigate the effectiveness of
educational curriculums at decreasing such barriers by improving the knowledge, skills and attitudes regarding clinical trial
participation in both groups.

Methods:We collaborated with the American College of Rheumatology, the Lupus Research Alliance, and the Lupus Asso-
ciation to develop educational curriculums for both clinicians and patients to see if we could improve their knowledge, atti-
tudes, and skills regarding clinical trial participation. Workshops lasted approximately 90 minutes for each group and had
virtual and in-person options available. Participants were surveyed immediately before, immediately after and one month
after the workshop to assess these domains. Data were analyzed using the Wilcoxson signed rank test and the T test for
continuous variables and the McNemar’s test for categorical variables using SAS.

Results: 32 clinicians (physicians, fellows, advanced practice providers and RNs) participated in the clinician workshop, and
45 SLE patients participated in the patient workshop. Attitudes towards clinical trials were highly favorable among patients
and clinicians prior to the workshop and remained positive afterwards. The workshops increased the patients’ comfort level
regarding clinical trial participation and the protective benefits of the IRBs, and showed more interest for participating in a
clinical trial. Clinicians reported comfort with the clinical trial process and how to refer patients to clinical trials. They also
reported that they intended to discuss clinical trials more frequently with their patients. Regarding knowledge about clinical
trials, the results were mixed. Clinicians reported an increased knowledge regarding protections afforded to patients in RCTs
and SLE disparities, but knowledge about the historical and regulatory aspects of RCTs did not significantly improve. There
was a significant increase in the patients’ knowledge regarding the protections afforded to them in clinical trials, but there
was no significant change in their understanding of placebo and alternatives to clinical trial participation. However, these
improvements did not translate into increasing patient enrollment into RCTs or research registries.
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Conclusion: Although our study did increase both patients’ and clinicians’ skill and comfort level regarding RTC participa-
tion, its small size did not allow us to observe any concrete gains in RTC enrollment. This is a low-cost easily scalable solu-
tion, and larger studies done across different institutions could be done to conclusively answer whether educational
initiatives have tangible benefits in patient recruitment.
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Disclosure: M. Bacalao: GlaxoSmithKlein(GSK), 1; M. Maitre: None; S. Kottur: None.

Abstract Number: 0201

Use of Infrared Thermography for Expedited Rheumatology Referral in a
Primary Care Center

Giovanna Rosas chavez1, Kiara Aaron2, Jeffrey Curtis3, Rahima Begum4, Laura Hughes4, Brianna Holder4 and Maria
I. (n"Maion") Danila5, 1University of Alabama at Birmingham, Hoover, AL, 2University of Alabama at Birmingham (UAB),
Birmingham, AL, 3The University of Alabama at Birmingham, Birmingham, AL, 4University of Alabama at Birmingham,
Birmingham, AL, 5University of Alabama at Birmingham (UAB), Birmingham VA Medical Center, Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Infrared thermography (IRT) can detect joint inflammation in people with suspected inflammatory
joint symptoms. Thus, IRT could be a helpful tool to assess joint pain in different clinical settings including primary care.
We conducted a feasibility study to assess the use of IRT in the primary care clinic setting as a triage tool for the assessment
of inflammatory arthritis in patients presenting with joint pain for the purpose of expediting rheumatology referral.

Methods: Eligible patients in this study were age >18 years, had prior/current wrist/hand/feet pain within the last 6 months
(documented by PCP); patients previously seen by a rheumatologist were excluded. Using a previously established
approach, IRT images from wrists/MCPs were obtained using a FLIR E75 3400 camera . A manual segmentation approach
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was employed on the images analyzed. (Figure 1) FLIR software was used to determine IRT temperature (�C) parameters
including ROI maximum (max), minimum (min), mean (mean), center (center) and within-joint variability (STD). We previously
established cut-off points for T mean and T center measurements based on ROC-AUC values using a logistic regression
model to discriminate inflamed joints (power Doppler >1 on musculoskeletal ultrasound). Patients with temperatures above
the cut off values (T center) for wrist and MCPs were referred. Electronic medical records reviewed following rheumatology
visit on all recruited participants and information on rheumatology diagnosis as well as inflammatory and autoimmunity
markers (e.g. CRP, ANA, RF, anti-CCP) were extracted. Descriptive statistics were used.

Results: A total of 20 patients were approached at their primary care visits between July 2023 and April 2024 with joint pain.
Mean(SD) time required to obtain IRT images in the primary care visit was 6.9(1.5) minutes. Out of these, 10 patients met cri-
teria based on T center values for MCPs and wrist (MCP: T center >32.93�C; wrist: T center >33.73�C) for rheumatology
referral and were scheduled in the rheumatology clinic. Baseline characteristics of these patients that were referred to rheu-
matology vs not referred were: mean age (SD) 57.7(14.6) vs 58.8(13) years, female sex (%) 50 vs 70. (Table 1) Temperatures
(SD) in both groups (referred vs not referred): T center MCP 33.8�C(1.1) vs 29.9�C(1.4) and T center wrist 33.8�C(0.8) vs
31.1�C(0.9). Eight out of ten referred were able to see a rheumatologist within 4 weeks after their PCP visit. Inflammatory
markers in both groups were similar (referred vs not referred): ESR (17 vs 31.4 [normal 0-20 mm/hr]), CRP (13.5 vs 12.5 [nor-
mal 0-10.9 mg/L]). Only one patient had a positive RF (18) but no definite rheumatoid arthritis diagnosis. After rheumatology
evaluation, 6 patients were diagnosed with osteoarthritis, 1 patient diagnosed with gout and 1 patient diagnosed
with CPPD.

*Patients with Raynaud's excluded

Figure 1. Manual segmentation approach of thermography images
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Conclusion: Thermography can be efficiently implemented during a primary care visit and could serve as an additional tool
to improve clinicians’ confidence in the appropriateness of rheumatology referral. However, additional studies with larger
sample sizes need to be conducted to optimize IRT utilization and thresholds to trigger referral and triage its appropriate
timing.

Disclosure: G. Rosas chavez: None; K. Aaron: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bend-
care, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Setpoint, 2, 5, UCB Pharma, 2, 5; R. Begum: None; L. Hughes: None;
B. Holder: None; M. Danila: AbbVie/Abbott, 2, Pfizer, 5.

Abstract Number: 0202

Survival in Patients with Rheumatoid Arthritis and Early-Stage Colorectal,
Lung, or Prostate Cancer Receiving Tumor Necrosis Factor Alpha
Inhibitors

Maria Suarez-Almazor1, Juan Ruiz2, Xiudong Lei1, Hui Zhao1, Suja Rajan3, Heather Lin1 and Sharon Giordano1, 1MD
Anderson Cancer Center, Houston, TX, 2MD Anderson, Houston, TX, 3The University of Texas Health Science Center at
Houston, Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There is concern about the use of tumor necrosis factor inhibitors (TNFi) in patients with early cancer
given their immunosuppressant effects. Few studies have examined cancer outcomes in patients with rheumatoid arthritis
(RA) and cancer, and they have generally included long-term survivors. Therefore, the safety of TNFi in patients with recent
cancer is unknown. We aimed to examine the survival of patients with RA recently diagnosed with colorectal (CRC), lung,
or prostate cancer, who received TNFi after cancer diagnosis.

Methods: We conducted a retrospective cohort study of patients with RA diagnosed with CRC, lung, or prostate cancer
(stage 1-3) identified in the Surveillance, Epidemiology, and End Results Program (SEER)–Medicare linked database
(2008-2019). Use of disease modifying antirheumatic drugs (DMARD) and glucocorticoids after cancer diagnosis was iden-
tified from claims and prescription files. The outcomes of interest were overall survival (OS) and disease-specific survival
(DSS) defined as the time from cancer diagnosis to death from all causes or death from cancer diagnosis, respectively.
We compared patients who received TNFi with those who received conventional cDMARD, or no DMARD during the first
three years after cancer diagnosis. We estimated a propensity score for use of TNFi through a logistic regression model.
We conducted multivariable Cox proportional hazard regression analysis, controlling for various covariates and for the pro-
pensity score. We performed landmark analysis to avoid immortal time bias. We also performed landmark analysis with
instrumental variables (IV). Finally, we also modelled TNFi use as a time-varying covariate.

Results: We identified 514 individuals with CRC, 864 with lung cancer, and 603 with prostate cancer. Eighty (15.6%),
102 (11.8%), and 120 (19.9%) individuals received TNFi in the CRC, lung cancer, and prostate cancer cohorts, respectively.
In the CRC cohort, no significant differences in OS or DSS was observed after multivariable adjustment in any year of the
landmark analysis between patients treated with TNFi and patients treated with csDMARD only; for OS the hazard ratios
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(HR) for the first, second and third year were: 0.72, 95% confidence interval (CI) 0.43-1.21; 0.74 95% CI 0.40-1.38; 0.61
95% CI 0.30-1.25, respectively. For the lung cancer cohort, OS was improved in the third-year landmark analysis in patients
treated with TNFi compared to the csDMARD only group (HR 0.58, 95%CI 0.34–0.96). No difference was observed in the
first- or second-year analysis. Improved DSS was observed in the first-year analysis (HR 0.40 95% CI 0.17-0.96). For the
prostate cancer cohort, no difference was observed in the first-, second-, or third-year landmark analysis between the TNFi
groups and the csDMARD groups. Similar results were observed when using IV or time-varying models. No association of
TNFi dosage (< 6 or ≥6 months and < 12 or ≥12 months) with OS or DSS was observed. Glucocorticoid therapy showed
worse OS than no glucocorticoids in the three cancer cohorts in the first-year landmark analysis.

Conclusion: Treatment with TNFi during the first three years after early colorectal, lung and prostate cancer diagnosis was
not associated with worse survival.

Disclosure: M. Suarez-Almazor: Syneos Health, 1; J. Ruiz: None; X. Lei: None; H. Zhao: None; S. Rajan: None;
H. Lin: None; S. Giordano: None.

Abstract Number: 0203

Agreement of Administrative Pharmacy Dispensing with Patient-
Reported Use of Oral Glucocorticoids in a Rheumatoid Arthritis Cohort

BethWallace1, Bryant England2, Joshua Baker3, Sauer brian4, Jorge Rojas5, Punyasha Roul6, Michael George7, Katherine
Wysham8, Hannah Brubeck9, Isaac Smith10, Liron Caplan11, Paul Monach12, Gail Kerr13, Gary Kunkel14, Tawnie
Braaten15, Ted Mikuls2 and grant Cannon16, 1Michigan Medicine, VA Ann Arbor Healthcare System, Ann Arbor, MI,
2University of Nebraska Medical Center, Omaha, NE, 3Department of Medicine, Perelman School of Medicine University
of Pennsylvania, Philadelphia, PA, 4Salt Lake City VA/University of Utah, Salt Lake City, UT, 5Seattle VA, Mexico, Mexico,
6UNMC, Omaha, NE, 7University of Pennsylvania, Philadelphia, PA, 8VA PUGET SOUND/UNIVERSITY OF WASHINGTON,
Seattle, WA, 9VA Puget Sound Health Care System, Seattle, WA, 10Duke Department of Medicine; VA Durham Healthcare
System, Durham, NC, 11Univ of Colorado School of Medicine/Rocky Mtn Regional Veterans Affairs Medical Center,
Aurora, CO, 12VA Boston Healthcare System, Boston, MA, 13Washington DC VAMC/Georgetown and Howard
Universities, Washington, DC, 14University of Utah/VA Salt Lake City Health Care, Salt Lake City, UT, 15UNIVERSITY OF
UTAH, Salt Lake City, UT, 16University of Utah and Salt Lake City VA, Salt Lake City, UT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Administrative claims are often used to evaluate oral glucocorticoid (GC) use in RA for clinical and
research purposes, despite limited evidence to support their accuracy. A prior study found a positive predictive value
(PPV) of 65% for for GC use in Medicare claims compared to physician report in the CorEvitas registry (Galvao et al Pharm
Drug Saf 2023). We are not aware of studies evaluating accuracy of GC claims vs. self-reported use.

Methods: As part of a quality improvement initiative to improve GC use assessment in RA, patients at 7VA Rheumatoid
Arthritis (VARA) registry sites filled out a 6-item questionnaire between Oct. 2023 and May 2024. Three items reflecting com-
monly used definitions of GC use (current use and recent use in the past 30 and 90 days, dichotomized yes/no) were used
as reference standards to evaluate claims-based algorithms of prednisone dispensing from the VA Corporate Data Ware-
house (CDW). We calculated sensitivity, specificity, PPV, and negative predictive value for each algorithm using the question-
naire item as a reference standard. As there is no validated benchmark for GC use, we calculated Cohen’s Kappa to assess
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agreement without a presumed reference standard. The questionnaire also assessed two potential barriers to accurate
claims-based evaluation of GC use: “stockpiling” and obtaining GC from non-VA providers.

Results: Of 346 questionnaires, 312 (90.1%) were from unique patients and could be linked to CDW pharmacy claims. Of
these, 36 (11.5%) reported current GC use, 56 (17.9%) reported use in the past 30 days, and 67 (21.5%) reported use in
the past 90 days. Demographics reflect those of prior studies in this population (Table 1).

Table 2 shows the performance of each claims-based algorithm. The algorithm for current GC use had a sensitivity of 67%,
specificity of 98%, and PPV of 80%. Algorithms for use in the past 30 and 90 days had sensitivities of 63% and 63%, spec-
ificities of 96% and 94%, and PPVs of 80% and 75%, respectively. Kappas were substantial and similar across algorithms
(64-68%). Seventy respondents (22.4%) reported a GC stockpile. Eighty-nine respondents (28.5%) reported obtaining GC
from a non-VA provider; 21 (6.7%) had done so in the past year.

Conclusion: Claims-based algorithms evaluating current and recent GC use performed acceptably compared to self-
report, and better than prior assessments benchmarked on physician report. However, self-report of current GC use
showed only 68% agreement with an active prednisone prescription. This suggests that a simple review of active

Table 2: Performance characteristics for CDW claims-based algorithms vs. questionnaire items assessing self-reported glucocorticoid use

Table 1: Characteristics of study population
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medications by the physician is often inaccurate, even when assessing ongoing GC use. Agreement and PPV worsened as
the interval being evaluated increased, which may reflect recall bias captured in the questionnaire vs. reduced accuracy in
claims-based metrics applied to a longer assessment period. Over 1 in 5 patients reported having a GC stockpile, and 1
in 15 reported obtaining GC from outside VA in the past year, reflecting additional barriers to accurately estimating GC use
via pharmacy claims.

Disclosure: B. Wallace: None; B. England: Boehringer-Ingelheim, 5; J. Baker: CorEvitas, LLC, 2, Cumberland
Pharma, 2, Formation Bio, 2, Horizon, 5; S. brian: None; J. Rojas: None; P. Roul: None; M. George: AbbVie/Abbott,
2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; K. Wysham: None; H. Brubeck: None; I. Smith: None;
L. Caplan: None; P. Monach: HI-Bio, 2; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; G. Kunkel: None; T. Braaten:
None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9; g. Cannon: None.

Abstract Number: 0204

Making Rheum for Palliative Care in Rheumatology: Perspectives of
Rheumatology and Palliative Care Clinicians

Shannon Herndon1, Jack Kimball1, Christopher Jones1 and David Leverenz2, 1Duke University Medical Center, Durham,
NC, 2Duke University, Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Palliative care is underutilized in patients with severe rheumatic disease. We sought to describe the
perspectives of rheumatology and palliative care clinicians on the role palliative care in rheumatology.

Methods: Surveys for rheumatology and palliative care clinicians were created by adapting validated clinician attitude scales
from the palliative care field to focus on rheumatology-specific care, with questions probing reasons for referral, barriers to
referral, and comfort with palliative care skills. Surveys were distributed via email and in-person at local and national confer-
ences to obtain responses from clinicians in different practice settings and geographic regions in the United States. Results
were analyzed using descriptive statistics to identify patterns among demographic groups and clinician specialty.

Results: 200 rheumatologists and 216 palliative care clinicians completed the survey (Table 1). Among rheumatologists, the
majority reported never or rarely discussing advance care planning (ACP) (n=143, 72%), and many had not referred a patient
to palliative care in the last year in the outpatient (n=135, 68%) or inpatient (n=95, 48%) setting. Despite this, the majority
agreed or strongly agreed that more of their patients could benefit from palliative care (n=133, 67%), especially from a ded-
icated team specialized in palliative care pertaining to rheumatology (n=157, 79%). Only 4 (2.0%) rheumatology clinicians
reported receiving education specifically about palliative care in rheumatology, and they reported low comfort with many pil-
lars of palliative care (Figure 1). Among palliative care clinicians, the majority felt less comfortable providing care for rheuma-
tology patients compared to other patients in their practice (n=163, 76%), and only 5 (2.3%) reported ever receiving
education specifically about palliative care in rheumatology. Despite this, the majority felt they would be very or extremely
helpful in common referral indications in patients with rheumatic disease, including patient and family support (n=175,
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82%), symptom management (n=174, 81%), ACP (n=171, 79%), end-of-life care (n=167, 78%), and pain management
(n=150, 70%). Regarding barriers to palliative care involvement for rheumatology patients, the top barriers for rheumatology
clinicians were uncertainty about when to refer and concern that patients will think the clinician is “giving up” on them,
whereas the top barriers for palliative care clinicians were related to rheumatology knowledge gaps (treatment side effects,
prognosis, and complications of disease) (Table 2).

Table 1. Demographics of Palliative Care and Rheumatology Clinicians Surveyed. IRAE = immune related adverse event. (-) indicates this was not
an option for that clinician group on the survey.

Figure 1. Rheumatology clinicians’ responses on a 5-point Likert scale to questions probing comfort, ability, familiarity, and knowledge of a variety
of palliative care skills. The questions are arranged in the graph based on palliative care domain (in descending order: quality of life, goals of care,
and end-of-life management). QOL = quality of life. ACP = advance care planning. EOL = end-of-life.
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Conclusion: In summary, rheumatologists feel more of their patients would benefit from palliative care, though they rarely
refer to palliative care and often do not feel comfortable providing primary palliative care themselves. Key barriers were iden-
tified. While palliative care clinicians feel they would be helpful caring for these patients, limited rheumatology knowledge is a
barrier to care. These results identify major gaps in care of patients with severe rheumatic disease and provide a roadmap for
further education, investigation, and collaboration between these specialties to better serve this patient population.

Disclosure: S. Herndon: Aurinia, 5, Rheumatology Research Foundation, 5; J. Kimball: None;C. Jones: TPSMedical,
8; D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2, UCB, 2.

Abstract Number: 0205

Cardiovascular Event Risks Among Members with Rheumatoid Arthritis,
Psoriatic Arthritis, and Systemic Lupus Erythematosus

Jean Park1, Cliff Rutter2, Elisea Avalos-Reyes3, Mary Anderson4, Will Cavers5, Dorothea Verbrugge6 and Kjel Johnson7,
1CVS Health, Hartford, CT, 2CVS Health, Fair Oaks Ranch, TX, 3CVS Health, Highland Village, TX, 4CVS Health, Irving, TX,
5CVS Health, Palm Beach Gardens, 6CVS Health, Salt Lake City, 7CVS Health, Tampa

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A growing body of evidence highlights a link between rheumatic diseases such as rheumatoid
arthritis (RA), psoriatic arthritis (PA), and systemic lupus erythematosus (SLE) and an increased risk of cardiovascular events
(CVE). Investigating this relationship and the specific risk factors associated with CVE in this population is vital for early iden-
tification, prevention and risk stratification. The objective of this study was to identify risk factors for CVE in RA, SLE, and PSA
members.

Methods: This was a cohort study of commercial fully-insured and Medicare Advantage members of a large national health
plan between 1/1/2018 and 1/1/2024. Members ≥ 18 years old were included if they had at least 2 claims for RA (ICD-10

Table 2. Top 10 barriers to palliative care referral from rheumatology clinics as ranked by rheumatologists and palliative care clinicians. Clinicians
were able to select as many barriers as they would like. Each clinician group was provided a unique list of barriers to choose from relevant to their
clinical practice, and they were also able to write in other barriers present that were not listed as an option.
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Table 1. Sociodemographic and clinical characteristics of members with rheumatoid arthritis, psoriatic arthritis, and systemic lupus erythematosus
(N=70,690)

Figure 1. Forest plot of variables associated with cardiovascular event in members with rheumatoid arthritis, psoriatic arthritis, and systemic lupus
erythematosus

Figure 2. Forest plot of comorbidities associated with cardiovascular events in members with rheumatoid arthritis, psoriatic arthritis, and systemic
lupus erythematosus
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code: M05 or M06), PSA (L40.5), or SLE (M32) during the evaluation period; members with a prior MI or ischemic stroke
were included. Members were excluded if they did not maintain continuous eligibility for 6 months before or after entrance
into the analysis, had multiple conditions of interest (RA, PSA, or SLE), or had missing socioeconomic status (SES) data.
The primary outcome was incidence of CVE defined by ICD-10 codes for myocardial infarction (MI; I21.X, I22.X, I23.X) or
ischemic stroke (I63.X, I64.X). Member demographics, social determinants of health (SDoH), and comorbidities were ana-
lyzed for those with CVE and those without. Continuous variables were assessed with an independent t-test or Mann-
Whitney U test; categorical variables were assessed with a χ2 test. Bivariate and multivariate Poisson regression was utilized
to identify correlations between variables and CVE rates; p-values < 0.05 were significant.

Results: 70,690 members were included with 4,176 (5.9%) experiencing a CVE during the evaluation period or 30.9 cases
per 1,000 person-years (PY) observed. Among the conditions of interest, PSA had lower incidence rates than RA and SLE
(18.8 [16.6-21.2] cases/1,000 PY vs. 32.6 [31.5-33.7] and 30.7 [20.1-33.5] cases/1,000 PY, respectively; p< 0.001 for both
comparisons). Members experiencing CVE were older, (66+ years of age) more likely to be male, have Medicare insurance,
have lower SES, and with more comorbidities (Table 1). CVE incidence risk increased with age, with lowest risk being in
members aged 18-45 years and highest being in members aged >75 years (Figure 1). Comorbidities associated with
increased CVE risk include history of MI, congestive heart failure, dementia, peripheral vascular disease, renal disease, AIDS,
diabetes mellitus, metastatic cancer, depression, liver disease, ulcers, and congestive obstructive pulmonary disease
(Figure 2). SDoH factors were not associated with CVE risk in the final multivariate model.

Conclusion: In this evaluation of a population of members with elevated CVE risk, factors associated with CVE appear to
parallel those seen in other high-risk populations, namely increasing age, and chronic comorbidities. SDoH factors were
not associated with CVE incidence; however, additional investigation is warranted.

Disclosure: J. Park: CVS Health, 3, 11; C. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
M. Anderson: CVS Health, 3, 11;W. Cavers: CVS Health, 3, 11;D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS
Health, 3, 4, 11.

Abstract Number: 0206

Urate Lowering Therapy to Acute Treatment Ratio (ULTrA) Index – a
Novel Quality Indicator Associated with Reduced Hospital Admissions
for Gout

May Shuen Tang, Frank Sen Hee Tay, Amelia Santosa, Shikha Kumari, Pamela Lim, Htet Htet Aung, Su Zin Thinn, Peter
Cheung and Manjari Lahiri, National University Hospital, Singapore, Singapore

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is sub-optimally managed with under-prescribed urate lowering therapy (ULT) leading to fre-
quent flares, increased healthcare utilization and cost.

1. To study the burden of gout and quality of care using validated indices with real time data visualization.
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2. To propose a novel quality index, the “ULT to Acute Treatment ratio” (ULTrA), defined as the ratio of discrete ULT to acute anti-
inflammatory prescriptions.

3. To study the association of various quality indices with hospital admission for gout.

Methods: Retrospective study using electronic health records from 1 January 2022 to 31 December 2023 from the National
University Health System Value Driven Outcomes database, integrating clinical and administrative data. We included
patients age ≥ 21 years from 3 public acute hospitals and 7 public primary care clinics in western Singapore. Those with
at least 1 gout-related healthcare encounter in 2022 (prevalent patients) and with at least 1 year of follow-up formed the der-
ivation cohort, while those with a first encounter in 2023 (incident patients) formed the validation cohort.

A real time interactive dashboard example showing ULT prescriptions in 2022

Table 1: Baseline Characteristics
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An Emergency Department (ED) visit was defined by an International Classification of Diseases 10th Edition or SNOMED
diagnosis of gout AND prescription of acute anti-inflammatory drugs (nonsteroidal anti-inflammatory drugs, colchicine
and/ or glucocorticoids). An inpatient or outpatient encounter was included if gout was the primary or secondary diagnosis.

Data were visualized using Tableau (Figure 1) and analyses were performed using Microsoft SQL and Stata V18.

Results: In 2022, of 12,314 unique patients; 10,230 (83.1%) were men, median (IQR) age 64 (51-73) years (Table 1). 3,539
(28.7%) had serum uric acid (sUA) measured at least twice per year (sUA indicator). Of 7355 patients with sUA measured at
least once, 2,910 (39.6%) achieved target sUA ≤360 μmol/L at least once. 5,673 (46.1%) were prescribed ULT (allopurinol,
febuxostat, probenecid or benzbromarone) at least once. Mean (SD) ULTrA index was 0.68 (1.01). 916 (7.4%) had ED visits
for gout. 1,408 (11.4%) were hospitalized, median (IQR) length of stay 7 (3-14) days. Annual cost of gout care (healthcare
systems’ perspective) was USD 1882 per patient (USD 13667 per patient for those hospitalized vs. USD 278 for others).

In 2023, among 12,789 unique patients, 4,669 were new, with more women, fewer ULT prescriptions, more ED visits and
more frequent hospitalizations (Table 1). The ULTrA index for these newly presenting patients was lower at 0.22 (0.56).

Older age (≥65 years), women and sUA indicator were associated with increased hospitalization (Table 2). ULTrA index was
inverserly associated with hospitalization, OR 0.94 (95% CI 0.93-0.95), p< 0.001 for prevalent patients in 2022; OR 0.98
(0.97 - 0.99), p = 0.02 for incident patients in 2023, after adjusting for age and sex.

Conclusion: The ULTrA is an easy to measure index which was inversely associated with hospital admissions. This is
unlikely to be solely explained by higher number of acute prescriptions in patients who are hospitalized, as the association
was weaker in the 2023 incident cohort with more frequent hospitalizations. The impact of real time visualization of ULTrA
on prescriber behavior and hospitalization should be studied.

Disclosure: M. Tang: None; F. Tay: None; A. Santosa: None; S. Kumari: None; P. Lim: None; H. Aung: None;
S. Thinn: None; P. Cheung: AbbVie/Abbott, 1, Boehringer-Ingelheim, 1, Janssen, 1, Novartis, 6; M. Lahiri: AbbVie/
Abbott, 6, AstraZeneca, 6, DKSH, 1, 5, 6, Janssen, 6, Moderna, 1.

Table 2: Gout Quality indices and their association with hospital admissions for gout
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Abstract Number: 0207

Investigation of Delays in Cancer Screening in RA

Rebecca Brooks1, Cassondra Hulshizer2, Andrew C. Hanson3, Vanessa Kronzer1, John Davis1, Elena Myasoedova1 and
Cynthia Crowson1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Utica, MN, 3Mayo Clinic, Rochester

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent studies have shown that RA patients have increased mortality due to cancer. Despite the
increased mortality, few studies have investigated the completion of age-appropriate cancer screening tests in this popula-
tion. The aim of this study was to determine the cumulative incidence of breast, cervical, prostate, and colorectal cancer
screening and evaluate the impact of various demographics and health behaviors on completion.

Methods:We performed a retrospective matched cohort study of patients in southeastern Minnesota with prevalent RA on
January 1, 2015. RA patients were identified through review of medical records and fulfillment of either the 1987 ACR or
2010 ACR/EULAR classification criteria. For patients who moved to the region with pre-existing RA, a physician diagnosis
of RA with the use of a DMARD was required to be included in the cohort. RA patients were matched 1:1 to randomly
selected individuals on sex, age, and county of residence. Age-appropriate cancer screening guidelines for the cancers of
interest were determined from the recommendations from the United States Preventative Services Task Force. Cumulative
incidence of completion of the recommended cancer screenings was estimated accounting for the competing risk of death,
and Cox proportional hazard models adjusted for age and self-identified race assessed for the risk of delay.

Results: The study included 1,614 patients with RA and 1,597 non-RA comparators, with a mean age of 63 years and
72% being female. After adjusting for age and race, RA was associated with decreased cervical cancer screening (aHR
0.82 [95% CI 0.71-0.95]). However, RA was not significantly associated with a delay in breast, prostate, or colorectal
cancer screening (Table 1). At 5 years of follow-up, the non-RA comparators had a higher cumulative incidence of cer-
vical cancer screening compared to RA patients (58.2% [95% CI 54.5-62.2]) vs 51.6% [95% CI 47.9-55.6]) (Table 1,
Figure 1). A greater difference in breast cancer screening was observed between obese and non-obese patients with
RA compared to those without RA (interaction p=0.009). Interestingly, patients with both RA and obesity had the high-
est incidence of breast cancer screening. There was a greater difference in cervical cancer screening amongst patients

Table 1. Risk of delay in cancer screening in RA versus matched non-RA comparators
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who identified as White and non-White without RA compared to those with RA (interaction p=0.044) (Figure 2). Sensi-
tivity analyses restricted to the years of the COVID-19 pandemic found that the pandemic did not disproportionally
affect cancer screening completion amongst those with RA.

Conclusion: RA was associated with an 18% increased risk of delay in cervical cancer screening with the completion in
white and non-white RA patients being almost identical. Interestingly, those with both RA and obesity were at a decreased
risk of delay in breast cancer screening. These findings suggest that the decreased risk of breast cancer in RA patients could
partially be due to increased completion of screening. Importantly, our study suggests that increased attention to cervical
cancer screening by both primary care providers and rheumatologists could help to address the excess mortality seen in
RA patients due to cancer.

Disclosure: R. Brooks: None; C. Hulshizer: None; A. Hanson: None; V. Kronzer: None; J. Davis: Girihlet, 10, NLC
Health Ventures, 10, Pfizer, 5, Remission Medical, 10; E. Myasoedova: None; C. Crowson: None.

Figure 1. Cumulative incidence of cancer screening in RA versus matched non-RA Comparators

Figure 2. Impact of obesity and race on completion of cancer screening
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Abstract Number: 0208

Unlocking COVID-19 Vaccination Choices in Rheumatoid Arthritis:
Insights from a Monocentric Study

Hajar Elhani1, abderrahim majjad2, Leila Taoubane3, Najlae Elouardi1, Hamza Toufik4 and AHMED BEZZA5, 1Mohamed
VMilitary Training Hospital, Rheumatology, Rabat, Morocco, Rabat, Morocco, 2military hospital of rabat, rabat, Morocco,
3Mohamed V Military Training Hospital, Rheumatology, Rabat, Morocco, Rabat, 4Mohamed V Military Training Hospital,
Rheumatology, Rabat, Rabat, Morocco, 5Hopital Militaire Med V RABAT, Rabat, Morocco

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The COVID-19 pandemic has heightened concerns regarding the susceptibility of immunocompro-
mised patients, particularly those with autoimmune diseases like rheumatoid arthritis (RA). Early recommendations from the
Moroccan Society of Rheumatology endorsed COVID-19 vaccination for this vulnerable group. However, understanding the
determinants influencing vaccination decisions among RA patients is crucial. This study aims to assess COVID-19 vaccina-
tion rates in RA patients and identify associated factors with non-vaccination to inform targeted vaccination strategies tai-
lored to this specific population.

Objectives: To evaluate COVID-19 vaccination rates in patients with rheumatoid arthritis, identifying factors influencing non-
vaccination to guide optimized immunization uptake strategies in this vulnerable cohort.

Methods: This monocentric cross-sectional study was conducted from January 2022 to January 2023, involving adult
patients meeting the ACR/EULAR 2010 criteria for RA. Sociodemographic data, COVID-19 vaccination status, and RA char-
acteristics were collected via physician-administered questionnaires. Logistic regression analysis was used to assess asso-
ciations between RA characteristics and COVID-19 vaccination status. Statistical analyses were performed using JAMOVI
software.

Results: A total of 200 patients were included, predominantly female (81.5%) with a mean age of 56 ± 10.8 years. The aver-
age disease duration was 8.4 ± 7.29 years. Among the patients, 169 (84.9%) received COVID-19 vaccination. Among those
unvaccinated, 83.3% (25) were female (p = 0.76), with a mean age of 43 ± 5.73 years (p = 0.51). COVID-19 vaccination sta-
tus correlated significantly with RA duration (OR = 1.03 per additional year of disease duration, p = 0.03), disease activity
assessed by DAS28-CRP (OR = 0.66 per unit increase in DAS28-CRP, p = 0.03), and use of biologic therapies (OR =
1.23, p = 0.03).

Conclusion: These findings emphasize the necessity of tailored vaccination strategies for this high-risk population. Future
guidelines should integrate these factors to enhance protection for patients with RA, thereby contributing to broader efforts
in controlling viral transmission.

Disclosure: H. Elhani: None; a. majjad: None; L. Taoubane: None; N. Elouardi: None; H. Toufik: None;
A. BEZZA: None.

407

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0209

Characteristics of Ordering Providers and Patients with Positive
Antinuclear Antibodies: A Pragmatic, Risk Model Study

Emily Grace, Sarah Green, Nikol Nikolova, Ashley Suh, Ryan Moore, Hank Domenico, Allison McCoy and April Barnado,
Vanderbilt University Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Positive antinuclear antibodies (ANAs) cause diagnostic dilemmas for clinicians across specialties.
We previously developed and validated a risk model to predict risk of developing systemic autoimmune disease in positive
ANA patients. We have deployed this risk model in real-time in the electronic health record (EHR) and examine patient and
provider factors in these positive ANA patients.

Methods:We identified all positive ANA patients (≥ 1:80) from July 2023 to May 2024 at Vanderbilt University Medical Cen-
ter (VUMC). A priori, we excluded patients who were ≤ 18 years old, admitted at time of positive ANA, previously seen by
rheumatology, and had a prior positive ANA at VUMC to capture adult, incident, and outpatient positive ANA patients. We
calculated a risk score for developing autoimmune disease using our published logistic regression model that includes age
at first positive ANA, sex, ANA titer, platelet count, billing codes for symptoms of autoimmune diseases, and presence of
another autoantibody (i.e. dsDNA). We examined the above patient factors, race, ethnicity, and ordering provider training
and specialty.

Results: We included 1499 patients with positive ANAs who are 70% female, 30% male, and have a mean age at ANA
ordering of 53.8 ± 16.8 years (Table 1). Of these patients, 77% were White, 11% Black, 5% Other, and 5% Hispanic. Most
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patients had a positive ANA of 1:160 (39%) or 1:320 (34%) with 15% having another autoantibody. MD/DOs were more
likely to order an ANA than NP/PAs (79% vs. 21%, p < 0.001) (Table 2). The most frequent ordering specialties were primary
care (36%), hepatology (22%), neurology (13%), and pulmonary (7%). There were 2166 distinct billing codes used for order-
ing ANAs. The most frequent were liver abnormalities (n = 457, 21%), joint pain (n = 322, 15%), and neurologic complaints
(n = 154, 7%). For primary care, the most frequent reasons were joint pain, fatigue, and myalgia. For hepatology, it was
almost exclusively liver abnormalities, and for neurology, neuropathy and paresthesia. Lastly, for pulmonary, it was interstitial
lung disease (ILD) and pulmonary hypertension (PH). Risk scores for developing autoimmune disease based on the most fre-
quent ordering specialties are shown in Figure 1. Median risk scores were higher for pulmonary (0.390) [IQR: 0.115-0.540]

409

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



compared to primary care (0.130) [IQR:0.080-0.240], hepatology (0.040) [IQR:0.020-0.060], and neurology (0.080) [IQR:
0.040-0.175] (p < 0.001).

Conclusion: We demonstrate ANA ordering most commonly by primary care. ANA ordering is most frequently
requested due to joint pain but also for non-specific symptoms such as fatigue and myalgia. Risk scores were low
for patients who had ANAs ordered by the most frequent ordering specialties. Risk scores were higher for patients
who had ANAs ordered by pulmonary, likely capturing patients with connective tissue disease related ILD and
PH. Frequent positive ANA referrals occur in the setting of a rheumatology workforce shortage. Triaging positive ANA
referrals is important to ensure high-risk patients are seen for timely diagnoses while reducing unnecessary referrals
for low-risk patients.

Disclosure: E. Grace: None; S. Green: None; N. Nikolova: None; A. Suh: None; R. Moore: None; H. Domenico:
None; A. McCoy: None; A. Barnado: None.

Abstract Number: 0210

Rheumatology, Heal Thyself: The Experience of Underrepresented
Physicians in Rheumatology

Rob Valdovinos1, Ashley Martin2, Jay Mehta2 and Irene Blanco3, 1UCSF Benioff Children’s Hospital, San Francisco, CA,
2Children’s Hospital of Philadelphia, Philadelphia, PA, 3Northwestern University, Oak Park, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Providing racially and ethnically concordant care in minoritized populations by providers identifying
as underrepresented in medicine (URiM) has been reported to be associated with improved outcomes for these communi-
ties, increased patient engagement, increased satisfaction during clinic visits, and even longer life expectancy and lower all-
cause mortality rates. Despite this, there continues to be a deficit of URiM trainees and providers, with this shortage likely
worsening with an increasingly aging population and workforce shortages. The purpose of this qualitative study was to
understand the experiences of URiM physicians in adult and pediatric rheumatology, with the goal of outlining a path toward
a more inclusive and representative workforce.

Methods: We conducted 16 semi-structured interviews with URiM-identifying rheumatologists. 12 participants were
female-identifying and of the 16, 11 were adult rheumatologists. Interviews were audio-recorded, de-identified, transcribed
verbatim, and analyzed for themes using grounded theory.

Results: Our analysis identified 3 major themes: Identity-Related Challenges; Rewarding Aspects of Being a URiM Physi-
cian; and Recommendations for Recruitment and Retention of URiMs into Rheumatology. Table 1.

Identity-Related Challenges

“Diversity in medicine is abysmal.”
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Participants shared incidents of racially driven micro/macroaggressions by patients and staff alike, hostile sexism, and the
unique, competing responsibilities that female physicians experience. Participants also described systemic barriers they
faced when promoting diversity, equity, and inclusion.

Rewarding Aspects

“‘I needed someone like you.’”

Interviewees described a sense of fulfillment in working with patients from minoritized communities, often a motivating factor
in pursuing a career in rheumatology. Participants described a feeling of mutual understanding with their patients, facilitated
by a shared language, culture, or physical appearance.

Recommendations for Recruitment and Retention

“It’s also really important to be a mentor […] because there’s not a lot of you and me in medicine and in rheumatology.”

Recruitment recommendations focused on increasing trainee exposure to rheumatology early in their training and highlight-
ing the breadth of their clinical expertise and potential role in addressing health disparities. They emphasized the role of men-
torship, and while opinions varied with regard to race, ethnic, and gender concordance, it was agreed that awareness of
URiM-specific needs is integral to a successful relationship.

Conclusion: URiM physicians in rheumatology continue to face discrimination in the workplace, struggle with competing
responsibilities related to work-life balance, and work in systems designed to prevent their upward mobility. Nonetheless,
resilience among URiM physicians appeared to be facilitated by an obligation to marginalized communities and meaningful
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connections with their patients. These results underscore the need for URiM-specific support, re-evaluation of traditional
metrics of success, and continued efforts in addressing systemic racism in medicine.

Disclosure: R. Valdovinos: None; A. Martin: None; J. Mehta: None; I. Blanco: Fate Therapeutics, 1, Janssen,
2, UCB, 2.

Abstract Number: 0211

Characteristics of Hospitalizations and Outpatient Follow-up for Patients
with SLE at an Academic Hospital Setting in Austin, Texas

Riti Kotamarti1 and Veena Patel2, 1Dell Seton Medical Center, Austin, TX, 2Dell Medical School - UT Health Austin,
Austin, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with SLE have high rates of hospitalizations annually and require careful coordination of
care in both the inpatient and outpatient setting. Prior analyses have shown how SLE patients from disadvantaged socio-
economic backgrounds are more likely to have multiple hospital admissions in comparison to their counterparts.1 In our
own hospital system in Austin, Texas, almost half of our patients are uninsured or underinsured. The purpose of this project
was to review the characteristics of hospital admissions of SLE patients in our hospital system and follow these patients’
transitions of care by reviewing outpatient rheumatology records.

1. Yazdany, J., Marafino, B. J., Dean, M. L., Bardach, N. S., Duseja, R., Ward, M. M., & Dudley, R. A. (2014). Thirty-day hos-
pital readmissions in systemic lupus erythematosus: predictors and hospital- and state-level variation. Arthritis &
Rheumatology, 66(10), 2828–2836. doi:10.1002/art.38768

Methods: Using Vizient database, we retrospectively reviewed patients hospitalized at Dell Seton Medical Center in Austin,
Texas from 2020 – 2022 with an ICD-10 diagnosis code of SLE. We collected demographic data, information about the hos-
pitalization and any subsequent admissions. For patients who were recommended rheumatology follow-up on discharge
paperwork, we reviewed the chart records of our three outpatient rheumatology clinic sites to determine if patients attended
their follow-up appointments.

Results: There were 125 admissions with an ICD diagnosis of SLE. 18 of these patients do not have a proven SLE diagnosis
and were excluded.

Of the 107 identified patients, majority were female (99/92%), White (79/74%), Hispanic (55/51%) and had commercial insur-
ance (29/27%) (table 1). The most common admission reason was infection (33/31%). Our rheumatology team evaluated
33 of the 107 patients during their first admission (31%). 29 (27%) patients were readmitted during our study period (figure 1).

Rheumatology follow-up was recommended for 35 patients (33%) on discharge. Of these 35 patients, 22 made their post-
hospital rheumatology appointment, and only 4 were readmitted at a later time in our study period. There were 72 patients
(67%) who were not recommended follow-up on discharge. 24 of these patients were readmitted later in the study period.
77% of patients who made their initial post-hospitalization follow-up continued to follow at the clinic (figure 2).
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Conclusion: This study provides insight into the care of SLE patients in our hospital system. It is reassuring that most
patients who were recommended follow-up attended their appointment and continued to follow with an outpatient rheuma-
tologist. Although SLE patients require complex coordination of care and need to see a rheumatologist on a regular basis,
less than half of patients were recommended follow-up on discharge. Furthermore, those who were not recommended
rheumatology follow-up were more likely to be readmitted compared to those who were. Now that this has been identified,

Table 1: Demographic Data of 107 Hospitalized Patients with SLE

Figure 1: Reasons for Readmissions for 28 Readmitted SLE Patients
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our next step will be improve provider awareness of the importance of rheumatology follow-up in order to decrease readmis-
sion rates, and improve transitions of care for SLE patients with disadvantaged socioeconomic backgrounds.

Disclosure: R. Kotamarti: None; V. Patel: None.

Abstract Number: 0212

Costs of Hospitalization in Patients with SLE: An Analysis of the National
Inpatient Sample

Brandon Blau1, Kelsey Gripp1, Catherine MacLean2 and Bella Mehta2, 1Hospital for Special Surgery, New York, NY,
2Hospital for Special Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is associated with significant health care utilization, medical
costs, and increased risk of hospitalization. We aimed to characterize the reasons for admission that are associated with
the highest costs of hospitalization in patients with SLE compared to those without SLE.

Methods:We retrospectively reviewed the National Inpatient Sample, which approximates a 20-percent stratified sample of
discharges from U.S. community hospitals. We included all adult (age ≥18) hospitalizations between the years 2017-2021.
Patients were classified as having SLE if they had either a principal or secondary International Classification of Disease

Figure 2: SLE Post-Hospitalization Outpatient Follow-up
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(ICD-10-CM) diagnosis code of M32. Discharge-level weights were utilized to produce national estimates and calculate
descriptive statistics. Aggregate and median costs of hospitalization were estimated from total charges using hospital-level
cost-to-charge ratios as provided as part of the Healthcare Cost and Utilization Project (HCUP). All costs were adjusted for
inflation using the Personal Health Care Index for hospital care as constructed by the Centers for Medicare & Medicaid Ser-
vices. Costs were stratified by body system associated with the principal diagnosis as defined by the Clinical Classifications
Software Refined for ICD-10-CM diagnoses (CCSR), a tool developed through HCUP. All analyses were performed using
Stata version 18.0 and an alpha of 0.05 was used.

Table 1. Demographic characteristics of patients with and without SLE.

Table 2. Median costs and total number of hospitalizations for patients with SLE compared to patients without SLE as stratified by body system of
principal diagnosis. Costs estimates are presented as median with interquartile range (IQR). Costs are represented as US dollars (USD) after
adjusting for inflation using the Personal Health Care Index for hospital care. Hospitalizations with an invalid or missing principal diagnosis code
were excluded from the analysis.
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Results:Our cohort included an estimated 882,705 adult patients with SLE and 146,130,598 patients without SLE. Patients
with SLE were more likely to be younger, female, of Black race, hospitalized in the South, in the lowest income quartile, or to
have a primary payer of Medicare or Medicaid compared to patients without SLE (table 1).

The median cost of hospitalization for patients with SLE was $9,420, versus $8,355 for patients without SLE (table 2). Con-
genital disorders resulted in the highest median cost for both groups ($19,914 vs $23,661), though were few in frequency
and similar in both groups (0.1% vs 0.1%). Of diagnoses with >1% frequency, the conditions with highest relative median
cost between patients with and without SLE were hematologic ($8,797 vs $7,107), obstetric ($5,518 vs $4,350), and gen-
itourinary ($7,873 vs $7,026).

Total costs of all-cause hospitalizations for patients with SLE were $13,445 million (MM), versus $2,006,208 MM for those
without SLE (table 3). Between patients with and without SLE, the conditions with the greatest percentage difference of
aggregate costs were musculoskeletal (13.2% vs 8.3%), genitourinary (6.8% vs 3.9%), and hematologic (2.3% vs 0.9%).
Diseases of the circulatory system accounted for the largest share of costs in both groups (17.6% vs 20.8%).

Conclusion: Hospitalizations of patients with SLE were associated with higher median costs than those of patients without
SLE. The distributions of aggregate and median costs across principal diagnoses differ notably between patients with and
without SLE, likely a result of the multisystemic complications of this illness. These disparities highlight potential targets for
future systems-level interventions to prevent expensive hospitalizations in patients with SLE.

Disclosure: B. Blau: None; K. Gripp: None; C. MacLean: None; B. Mehta: None.

Table 3. Aggregate costs of hospitalization for patients with SLE compared to patients without SLE as stratified by body system of principal diag-
nosis. Cost estimates are presented in aggregate and as a percentage of total all-cause hospitalizations. Costs are represented as millions of US
dollars (USD) after adjusting for inflation using the Personal Health Care Index for hospital care. Hospitalizations with an invalid or missing principal
diagnosis code were excluded from the analysis.
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Abstract Number: 0213

Electronic Medical Record Inbox Volume Association with Physician
Gender, Physician Burnout, and the COVID-19 Pandemic at an Academic
Rheumatology Center

Laura Arneson1, Brian Jaros2, Rowland Chang2, Anisha Dua2, Lutfiyya Muhammad3, Anh Chung2 and Yvonne Lee1,
1Northwestern University, Chicago, IL, 2Northwestern University Division of Rheumatology, Chicago, IL, 3Northwestern
Feinberg School of Medicine, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: As Rheumatology faces a workforce shortage, factors contributing to physician burnout are crucial
to address. Research in other specialties suggests that increased electronic medical record (EMR) message volume is asso-
ciated with physician burnout, that EMR messages have increased since the COVID pandemic, and that female physicians
receive more messages than male counterparts. This study investigated whether these patterns apply to rheumatologists
affiliated with an academic center.

Methods: Clinical attending rheumatologists (n=25) practicing at a single academic center and its affiliated clinics received
an email inviting participation. Participants completed the Professional Fulfillment Index (PFI) questionnaire, entailing 16 ques-
tions with scores for professional fulfillment and burnout. and burnout sub-scales for work exhaustion and interpersonal dis-
engagement. Demographic information was collected, including self-identified gender. Metrics on the number of patient-
generated messages received by each physician, as well as the total number of patients seen, were extracted from an insti-
tutional EMR database. Data were divided into four time periods in relation to the COVID pandemic: pre-pandemic (3/1/19 –

2/29/20), early pandemic (3/1/20 – 2/28/21), late-pandemic (3/1/21 – 2/28/22), and recovery (3/1/22 – 2/28/23). Message
volume was calculated as the number of patient-generated EMR messages received per time period, normalized to the
number of patients seen during that period. Statistical analyses included Wilcoxon rank-sum tests comparing message

Table 1. Comparison of rheumatologists’ EMR message volume by gender and time period. Message volume was calculated as the number of
messages each rheumatologist received, divided by the number of patients they saw, per time period. Time periods were designated relative to
the COVID pandemic: pre-pandemic (3/1/19 – 2/29/20), early pandemic (3/1/20 – 2/28/21), late-pandemic (3/1/21 – 2/28/22), and recovery
(3/1/22 – 2/28/23).
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volume between males and females, Kruskal-Wallis tests comparing combined message volume over the four time periods,
and Spearman’s rho correlations between PFI scores and message volume for the recovery period.

Results: Ten female and five male rheumatologists participated. A majority of participants had practiced for 10-19 years
(n=8, 53.3%) and most practiced at the primary hospital campus (n=11, 73.3%). Mean message volume was numerically
higher for female rheumatologists during all time periods (Table 1, Figure 1). Mean message volume increased from the
pre-pandemic to early pandemic period, then decreased, though not to the pre-pandemic baseline (Table 1, Figure 1).
These results did not vary significantly between male and female rheumatologists. Mean professional fulfillment and burnout
scores are reported in Table 2. Message volume correlated more with work exhaustion (rs = 0.325) and professional fulfill-
ment (rs = 0.344) than with overall burnout (rs = 0.181) or interpersonal disengagement (rs = 0.114). The above results did
not meet statistical significance.

Conclusion: While this study was limited by small sample size, trends toward increased EMR message volume in rheuma-
tology, more pronounced for female rheumatologists and since the COVID pandemic, warrant larger-scale study
and intervention to workflow to prevent burnout.

Disclosure: L. Arneson: None; B. Jaros: None; R. Chang: None; A. Dua: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca,
2, GlaxoSmithKlein(GSK), 2, Sandoz, 2, sanofi, 2; L. Muhammad: None; A. Chung: None; Y. Lee: Cigna-Express
Scripts, 8, CVS Health, 8, GE Healthcare, 8.

Figure 1. Mean message volume received by male and female rheumatologists throughout the COVID pandemic. Message volume was calculated
as the number of messages each rheumatologist received, divided by the number of patients they saw, per time period. Time periods were des-
ignated relative to the COVID pandemic: pre-pandemic (3/1/19 – 2/29/20), early pandemic (3/1/20 – 2/28/21), late-pandemic (3/1/21 –

2/28/22), and recovery (3/1/22 – 2/28/23). Error bars represent one standard deviation from the mean.

Table 2. Correlations between rheumatologists’ EMR message volume and professional fulfillment / burnout scores. Message volume was calcu-
lated as the number of EMR messages each rheumatologist received, divided by the number of patients they saw, from 3/1/22 - 2/28/23. Rheu-
matologists’ mean scores on each scale of the Professional Fulfillment Index (PFI) are reported: professional fulfillment (≥3 indicating fulfillment),
overall burnout (≥1.33 indicating burnout), and the burnout sub-scales of work exhaustion and interpersonal disengagement. Spearman’s rho cor-
relations were calculated between message volume and PFI scores.
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Abstract Number: 0214

Real-World Treatment Patterns of Clinical Practice Guideline Therapies in
Rheumatoid Arthritis-Associated Interstitial Lung Disease

Justin Dunn1, Scott Matson2, Michael George3, Yangyuna Yang1, Punyasha Roul4, Jorge Rojas5, grant Cannon6, Sauer
brian7, Jeffrey Curtis8, Joshua Baker3, Ted Mikuls1 and Bryant England1, 1University of Nebraska Medical Center, Omaha,
NE, 2University of Kansas, Kansas City, MO, 3University of Pennsylvania, Philadelphia, PA, 4UNMC, Omaha, NE, 5Seattle
VA, Mexico, Mexico, 6University of Utah and Salt Lake City VA, Salt Lake City, UT, 7Salt Lake City VA/University of Utah, Salt
Lake City, UT, 8University of Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The American College of Rheumatology (ACR) and American College of Chest Physicians (CHEST)
recently released clinical practice guidelines for the treatment of RA-interstitial lung disease (RA-ILD). Given low certainty evi-
dence, all recommendations were conditional in strength. There is a poor understanding of how the therapies included in the
guideline have been used in real-world settings. In this study, we evaluated real-world use of these therapies for patients with
RA-ILD within the Veterans Health Administration (VA).

Methods:We performed a cohort study of RA-ILD treatment patterns in the VA between 2006 and 2021. RA-ILD was iden-
tified using validated administrative algorithms. The initial encounter date with a diagnostic code for ILD was considered the
RA-ILD diagnosis date. Pharmacy databases were queried for dispensing of medications any time before and after RA-ILD
diagnosis. Patient demographics, comorbidities, RA-related measures, and ILD-related measures were obtained from VA
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databases. The primary comparison was the proportion of patients ever prescribed each medication before and after RA-
ILD diagnosis using McNemar’s tests. Sensitivity analyses were performed for RA-ILD diagnoses occurring in a more recent
treatment period (2012 to 2021). Among patients not using a medication recommended for ILD treatment at the time of RA-
ILD diagnosis, we evaluated predictors of initiation using multivariable logistic regression.

Results:We studied 4,108 RA-ILD patients (mean age 68.5 years, 93.4%male). Among the medications recommended for
ILD treatment, prednisone was commonly used before and after ILD diagnosis (Table 1, Figure 1). Mycophenolate, azathi-
oprine, rituximab, and cyclophosphamide use increased after ILD diagnosis, but the percent of patients dispensed these
therapies remained low (1.2% to 12.0%). Among the medications recommended against for ILD treatment, there was a sig-
nificant decrease in methotrexate use (47.1% to 30.4%), while there was a significant increase in the use of leflunomide,
tumor necrosis factor inhibitors (TNFi), and abatacept (Table 1, Figure 2). Among patients not receiving a recommended
medication for ILD treatment at diagnosis, forced vital capacity (FVC) of 60-80% (vs. >80%) predicted (aOR 1.50 [1.21,
1.87]), FVC < 60% (vs. >80%) predicted (aOR 1.57 [1.21, 2.03]), anti-CCP/RF seropositivity (aOR 1.81 [1.42, 2.31]), and
ILD diagnosis between 2012-2021 (aOR 1.44 [1.22, 1.71]) were associated with subsequent initiation. Older age at RA-
ILD diagnosis, higher comorbidity burden, and longer RA duration were associated with less frequent initiation.

Conclusion: Most first-line therapies conditionally recommended for ILD treatment in the ACR/CHEST clinical practice
guideline were infrequently used in real-world settings. These findings help contextualize the guideline, highlight the hetero-
geneity of RA-ILD, and suggest that treatment decisions in RA-ILD are guided by several patient factors, including those
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beyond ILD severity. Further research is needed to evaluate treatment patterns in specific RA-ILD populations, including
individuals with a progressive course.

Disclosure: J. Dunn: None;S.Matson: None;M.George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfi-
zer, 2, 5; Y. Yang: None; P. Roul: None; J. Rojas: None; g. Cannon: None; S. brian: None; J. Curtis: AbbVie, 2, 5,
Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FAS-
TER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche,
2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; T. Mikuls: Elsevier,
9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England:
Boehringer-Ingelheim, 5.

Abstract Number: 0215

BP Connect Improves Follow-up of High Blood Pressure in Urban
Rheumatology and Non-Rheumatology Clinics

Alexa Figueroa Baiges1, David Gazeley2, Monica Messina1, Bret Hanlon3, Edmond Ramly4, Ann Rosenthal5, Laura
Stewart6, Makeba Williams7, Heidi W. Brown8 and Christie Bartels9, 1Department of Medicine, University of Wisconsin
School of Medicine and Public Health, Madison, WI, 2Medical College of Wisconsin, Wauwatosa, WI, 3Department of
Biostatistics and Medical Informatics, University of Wisconsin School of Medicine and Public Health, Madison, WI,
4Indiana University School of Public Health, Bloomington, IN, 5Medical College of Wisconsin, Milwaukee, WI, 6Froedtert
and Medical College of Wisconsin, Milwaukee, WI, 7Washington University in St. Louis School of Medicine, St. Louis, MO,
8Division of Health Services Research & Implementation Science, Kaiser Permanente, San Diego, CA, 9University of
Wisconsin School of Medicine and Public Health, Madison, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Hypertension accounts for >54% of modifiable cardiovascular disease (CVD) risk and although
49% of US outpatient visits occur in specialty clinics, only 10% of these visits recommend follow-up for high blood pres-
sure (BP). In 2014, BP Connect was created to systematically address high BP in specialty clinics by adapting
evidence-based staff protocols from primary care (PC) settings. We previously published that across 28,000 visits in three
rheumatology clinics, BP Connect cut rates of high BP visits in half and doubled timely PC follow-up. BP Connect has
been replicated in community clinics and maintained in three academic rheumatology clinics for over seven years. The
aim of this study was to assess BP Connect’s scalability in diverse rheumatology clinics and feasibility in non-
rheumatology specialties.

Methods:We examined rates of PC follow-up of high BP among patients in two gynecology clinics and two urban rheu-
matology clinics pre and post BP Connect implementation. Our primary analysis compares time to PC follow-up pre
and post implementation. All adult patients with high clinic BP were protocol-eligible post 2021 implementation
(vs pre 2019).

BP Connect’s EHR prompts clinical staff (medical assistants, nurses and schedulers) to: Check, re-measuring high BP (
>/=140/90), Advise CVD risk and Connect patients to PC follow-up within 1 month using automated EHR orders (avg <
4 min). BP rechecks indicated intention to treat (ITT) post-protocol. The gynecologic clinics had no prior protocol for high
BP follow-up. The rheumatology clinics had a prior institutional hypertension protocol with EHR remeasurement prompts
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and asynchronous referrals to PCP. The BP Connect implementation protocol included clinic staff engagement, education,
EHR reminder alerts with order sets, performance feedback with numerical data, and real time PC follow-up orders and
scheduling. The Kaplan-Meier figures compare time to PC follow-up pre/post. Sociodemographics collected from EHR data
were included in multivariable Cox models (HR, 95% CI).

Figure 1. Kaplan-Meier Curves to Compare Probability of Primary Care Follow-Up after high BP in specialty clinics, pre- (red line) and post- (blue
line) implementation. (A) shows all visits with high BP (n=885 pre-implementation visits; n=897 post). Time to 25% follow-up decreased by 78 days.
(B) shows visits confirmed high BP and in-network PC (n=462 pre-implementation visits; n=560 post) where 50% follow-up is achievable post-
protocol but never pre-protocol.
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Results: We analyzed 885 eligible pre-protocol visits and 1570 eligible post-protocol visits across the four clinics. Table 1
shows the pre/post cohorts were evenly matched. Overall, 27.1% pre-protocol followed-up vs 38.6% post (ITT, p<
0.0001); limiting to those with in-network PC 47.6% pre vs 60% post (p< 0.0001). Time to 25% follow-up with PC was
78 days faster for visits after vs before BP Connect implementation (pre 136 days, post 58, see Figure 1A). Fig 1B restricts
to in-network PC where 50% follow-up is achievable post-protocol but never pre-protocol. Patients of Black race [aOR
2.07 (1.67, 2.57)] and men [aOR 1.73 (1.41, 2.12)] were among those more likely to improve follow-up (Table 2, ITT). Rela-
tionships were similar when restricting to in-network PC (Table 2, In-Network).

Conclusion: Findings indicate that BP Connect intervention results in primary care follow-up over two months sooner. This
was observed in both urban rheumatology and gynecology/non-rheumatology clinics, supporting generalizability. Reduced
racial disparities were also observed.

Disclosure: A. Figueroa Baiges: None; D. Gazeley: None; M. Messina: None; B. Hanlon: None; E. Ramly: None;
A. Rosenthal: None; L. Stewart: None; M. Williams: None; H. Brown: None; C. Bartels: None.

Abstract Number: 0216

Can Immune Checkpoint Inhibitors Safely Combat Cancer in Patients
with Rheumatoid Arthritis?

Betul Ibis and Furkan Bahar, Mount Auburn Hospital/Harvard Medical School, Watertown, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: During the past decade, antibody-based immunotherapies (including anti-PD1, anti-PD-L1, and
anti-CTLA4) have revolutionized cancer treatment by enhancing the body’s immune response against tumors. However, it
is not possible to specifically target the inhibition signals in the tumor microenvironment (TME) without affecting other areas.
Blocking these inhibitory checkpoints can cause autoimmune-like phenomena called immune-related side effects in multiple
organ systems due to global immune activation. Therefore, the use of ICI in patients with pre-existing autoimmune diseases
(PADs) has been hampered by the potential for immune-related adverse events (irAEs). Rheumatic irAEs encompass inflam-
matory arthritis, sicca syndrome, myositis, polymyalgia rheumatica, and several other rare phenotypes. The CTLA-4 and PD-
1/PD-L1 pathways have been linked to the pathophysiology of rheumatoid arthritis (RA). In this study, we particularly
focused on the outcome of ICI treatment in patients with pre-existing RA.
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Methods: We searched PubMed from 2014 to 2024 using the keywords “ICI, irAEs, rheumatoid arthritis, rheumatology”.
We only included studies that involved patients with rheumatoid arthritis and we found a total of 23 studies. Data on RA dis-
ease activity and treatment regimens were collected, including the use of systemic steroids, DMARDs, and symptomatic
treatments.

Results:We identified 1616 oncology patients with PAD who were given ICIs. The mean age of the participants ranged from
54 to 72. The most common cancer types were melanoma, NSCLC, and urinary tract carcinomas. 194 out of 1616 patients
(12%) had rheumatoid arthritis diagnosis according to ACR/EULAR criteria. Among the reported ones, only 41.9% (95% CI
32.5%, 51.3%) of RA patients showed disease activity. Treatment for pre-existing RA varied, with 19% treated with only sys-
temic steroids, 8% with steroids and DMARDs, 14% with only DMARDs, and 58% with only symptomatic treatment. 25.3%
(95% CI 18.5%, 32.1%) of patients developed irAEs (colitis mostly), while 50% (95% CI 42.2%, 57.8%) had a flare of their
pre-existing autoimmune diseases. The ICI discontinuation rate due to irAEs or flares was 15.9% (95% CI 8.9%, 22.8%).
Only one patient’s death was thought to be due to irAEs (colitis); other deaths were attributed to progressive disease. De
novo irAEs and flares were effectively managed using standard treatment protocols in almost all cases and did not prevent
the patients from receiving clinical benefits.

Conclusion: Our research discovered that more than 70% of cancer patients with pre-existing autoimmune diseases expe-
rienced either autoimmune exacerbations or immune-related adverse events. Immunotherapy for cancer presents ongoing
challenges in individuals with rheumatic diseases. Pre-existing autoimmunity does not serve as an absolute contraindication
for ICI treatment. It is crucial to engage in a thorough discussion regarding individual expectations and available treatment
options. There is very limited data on this topic, highlighting the need for further research to guide clinical decision-making.

Disclosure: B. Ibis: None; F. Bahar: None.

Abstract Number: 0217

Understanding Treatment Goals and Factors Influencing Decisions About
Clinical Trial Participation in Lupus Patients from Diverse Backgrounds

Joy Buie1, Safoah Agyemang1 and Joan Merrill2, 1Lupus Foundation of America, Washington, DC, 2Oklahoma Medical
Research Foundation, Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Health Services Research – ACR/ARP Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: With many emerging treatments in development for lupus, clinical trial recruitment has become
increasingly difficult. Growing appreciation of patient input into trial design may be of value in removing impediments to trial
participation and improving the safety and well-being of participants. The current study examined treatment goals and fac-
tors influencing decisions about trial participation in patients with lupus from diverse racial backgrounds.

Methods: A questionnaire was developed to assess priority considerations affecting trial participation and preferences in
trial designs. Delegates attending the 2024 Advocacy Summit of the Lupus Foundation of America were invited to partici-
pate. Among the delegates were 120 patients with lupus, including 62 African American, 45 White, 9 Asian, and 4 partici-
pants of other descent. The study population was predominantly female (91.6%) with mean age of 44.9 years (range
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16-71), reflective of a typical trial population. There were significant variations in disease manifestations and treatment prior-
ities among the respondents (Table 1).

Results: Data analysis was completed using signed rank or Wilcoxon Rank tests (non-normal distributions) or paired t test
where normality was satisfied. The study identified predominant goals of treatment including improved daily functioning
(81.7%), and long-term benefits (76.7%). Only 38.3% of respondents chose convenience of dosing as important while
75.8% cited pain relief as a priority. African Americans and to a lesser degree White patients prioritized pain relief and daily
functioning over dosing convenience (p< .001, p=.003, respectively). A subset of 95 patients reported a range of factors
affecting trial participation. Positive influences on trial participation based on a 1-10 scale with 10 being the most important
included access to new treatments (mean score 8.51) and contribution to medical science (mean score 8.49). Negative
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influences included the potential for side effects (mean score 8.33) and cost of travel/childcare (mean score 7.32). Prefer-
ences in trial design highlighted the importance of flexible visit schedules (mean score 8.88) and the concept of guaranteed
access to the investigational treatment post-trial (mean score 9.25). Compared to Whites, African American patients
expressed greater concern about the risk of receiving placebo when participating in a clinical trial (p=0.031) and showed
preference for a trial design where all patients receive active drug early in the trial followed by randomized withdrawal that
would only occur when a patient is feeling well (p= 0.002).

Conclusion: Asking patients what factors might improve their confidence in choosing to participate or increase the feasibility
to do so is critical for addressing unmet needs in clinical trial recruitment. Receiving placebo as well as risk for side effects
may each be impacting on willingness to participate in trials. These findings point to a need for solutions such as trials with
early access to the active treatment and/or improved communications about side effect risks and risk management. Practi-
cal impediments to trial participation such as travel costs and childcare are also important and could potentially be
addressed.

Disclosure: J. Buie: None; S. Agyemang: None; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, Astra-
Zeneca, 1, 2, 5, Aurinia, 1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoS-
mithKline, 1, 2, 5, Kezar, 1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2,
Takeda, 1, 2, UCB, 1, 2, Zenas, 1, 2.

Abstract Number: 0218

Incidental Findings on Whole Body 18F-FDG PET/CT in a Rheumatoid
Arthritis Clinical Trial Population

Christina Costeas1, Daniel Solomon2, Katherine Liao3, Jon Giles4, Joan Bathon5 and Jane Kang6, and the TARGET Trial
Consortium, 1Columbia University Irving Medical Center, New York, NY, 2Brigham and Women’s Hospital, Newton, MA,
3Brigham andWomen’s Hospital, Boston, MA, 4Cedars Sinai Medical Center, Los Angeles, CA, 5Columbia University, NEW
YORK, NY, 6Columbia University Medical Center, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Performing whole body imaging inevitably reveals incidental findings in the majority of cases. A clin-
ical trial was conducted to determine whether different treatment strategies for RA impact cardiovascular risk through mea-
surement of arterial inflammation via 18F-FDG PET/CT. Participants recruited to this trial underwent a whole body FDG-PET/
CT at the beginning of the trial and at 24 weeks after a step-up in RA treatment. To our knowledge, there is limited data on
large populations of people with RA who have had whole body FDG-PET/CT scans performed for non-oncologic reasons.
The prevalence of incidental findings in this population is therefore unclear.

Methods: Whole body FDG-PET/CT scans were performed for the 159 participants enrolled in the clinical trial and were
interpreted by a radiologist to identify incidental findings. The radiology reports were reviewed and incidental findings were
categorized by body system and FDG-avidity. An incidental finding was defined as any finding on the CT or PET component
of the scan which was not related to the study objective. A clinically actionable finding was defined as any finding the reading
radiologist flagged for further follow-up excluding recommendations to correlate clinically. A finding present on both the
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baseline and follow-up scan was only counted once. For FDG-avid lymph nodes, the maximum standardized uptake value
(SUV) was reported if available and the change in SUV was calculated if applicable.

Results: There were one or more incidental findings in 82% of participants. There was one or more FDG-avid incidental find-
ing in 62% of participants. There were 46 clinically actionable findings noted for a total of 40 participants. Further imaging
was recommended for 28 findings. Specialist consultation or procedural evaluation was recommended for 15 findings.
The most common non-FDG avid findings were pulmonary nodules, diverticulosis, cholelithiasis, sinus disease, and vascular
calcifications. The most common FDG-avid findings were hypermetabolic lymphadenopathy (LAD), increased gastric/
esophageal uptake, increased bowel uptake, and increased pharyngeal uptake. LAD was noted in at least one region in
39% of participants. FDG-avid LAD was present in 35% of participants. The median maximum SUV was 5.1 (IQR 3.8-6.8).
The most common site of LAD was the axillary region with 26% of participants having enlarged or hypermetabolic axillary
lymph nodes.
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Conclusion: The majority of incidental findings were interpreted by radiologists to be benign or to not require further evalu-
ation. The most common incidental finding was hypermetabolic axillary LAD. It is not known how the degree of incidentally
noted LAD in this study compares to that in the general population.

Disclosure: C. Costeas: None; D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9; K. Liao: None; J. Giles: AbbVie,
2, Eli Lilly, 2, Novartis, 2, Pfizer, 2; J. Bathon: None; J. Kang: None.

Abstract Number: 0219

Differentiation of Nail Psoriasis from Healthy Nails Using Ultrasound: A
Cross-Sectional Study with a Novel Nail Matrix Measurement Technique

Ikwinder Preet Kaur1, Ngun Par2, Thway Myant3 and Gurjit Kaeley4, 1University of Florida College of Medicine,
Jacksonville, FL, 2University of Florida Jacksonville Physicians Inc, Jacksonville, 3UF Jacksonville, Mia, FL, 4UF COM-J, Ponte
Vedra Beach, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) develops in roughly one-third of psoriasis patients. The inflammatory pro-
cess in PsA is thought to originate in the nail unit and progress proximally towards the distal phalanx, involving the syno-
vioentheseal complex and eventually, the DIP joint. Nail involvement serves as a predictor for PsA development. Imaging
modalities like US offer valuable tools for assessing the complex distal phalanx anatomy. However, existing literature on nail
US measurements shows inconsistency. This study aimed to identify differences in nail bed thickness, matrix thickness, and
nail bed power Doppler signal between psoriasis (PsO) patients and healthy controls. And, evaluate a novel cross-sectional
method for nail matrix measurement.

Methods: This is a cross-sectional study (IRB-202301116). Adults with PsO (cutaneous, nail, or PsA) without other rheuma-
tological diseases were included. Participants were excluded if they had a recent trauma of the nails, peripheral neuropathy,
peripheral vascular disease, uncontrolled endocrinopathy, pregnancy, or current or recent (3 months) treatment with biolog-
ical agents. A second-year fellow-in-training performed the clinical and US assessments. Canon Aplio machine using an
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i24Lx8 probe with operating frequencies between 18MHz and 24MHz was used to perform US of 2nd and 3rd fingernails of
bilateral hands along with any other affected nail. Matrix and nail bed measurements are shown in Image 1. Power Doppler
(PD) signals were graded as grade 0: no PD; grade 1: one/ two vessels; grade 2: PD ≤50% of the nail bed; grade 3: PD cov-
ering >50% of the nail bed. Descriptive statistics was performed using R software. Shapiro-Wilk tests assessed normality
before t-tests or Wilcox Rank Sum Test.

Results: The study included 13 patients (4 males, 56 total nails, mean age- 47.8 years) and 14 healthy controls (4 males,
52 total nails, mean age- 37.5 years). The average disease duration was 9.2 years. Nine patients had PsA based on CAS-
PER criteria, and three were on conventional DMARDs. The mean PASI score was 3.15. Seven patients had nail psoriasis.
Matrix area (mean 0.09 vs. 0.1; p-value 0.64) and matrix height (median 0.19 vs. 0.17; p-value 0.2) were not statistically sig-
nificant between groups. However, Pearson correlation showed a moderate correlation between matrix area and height (r2:
0.63; p-value < 0.05) [Image 2]. The PD signal was significantly lower in the psoriasis group (median 3 vs 2; IQR 1-2;
p-value 0.004).

Conclusion: This study explored the potential of US nail unit assessment in differentiating psoriatic patients from healthy
controls. While our novel cross-sectional nail matrix measurement technique showed a moderate correlation between area
and height, neither measure differed significantly between the groups. Interestingly, power Doppler signal intensity was sig-
nificantly lower in the psoriasis group than in healthy controls. This finding suggests that decreased nail bed vascularization
may be a marker of psoriatic nail involvement. Further investigation with a larger sample size is warranted to explore alterna-
tive nail matrix measurement techniques alongside power Doppler analysis.

Disclosure: I. Kaur: None; N. Par: None; T. Myant: None; G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS),
5, Gilead, 5, Janssen, 5, Novartis, 5.

Image 1: Matrix measurements included A) a cross-sectional area between the lunula and the proximal part of the distal phalanx in the long axis
(Blue); B) The distance between the bone and nail plate at the level of the lunula (Red double-ended arrow). The nail bed was measured as the dis-
tance between the ventral nail plate and the distal phalanx cortex at the mid-nail bed (Yellow double-ended arrow).

Image 2: Pearson correlation showed a moderate correlation between matrix area and height (r2: 0.63; p-value < 0.05)
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Abstract Number: 0220

Ultrasound-assessed Dactylitis as a Biomarker in the Early Diagnosis of
Psoriatic Arthritis

Otto Olivas-Vergara1, Raquel Largo2, Lina Martínez-Estupiñ�an3, Fredeswinda Romero-Bueno4, Olga S�anchez-
Pernaute3, Javier R. Godo3, Maria del Carmen Fariña-Sabaris5, Belen Ruffin Vicente5, Carmen Herencia6, Ar�anzazu
Mediero2, Agustina Criado Alcazar7, Pablo E. Borges1, Sheila Recuero-Díaz1, Andrea Alvear-Torres3, Amalia Gil3, Antía
García-Fern�andez3, Ana Elena Hoyo Fernandez8, M. Isabel Sanchez-Barba8, M. Belen Ortega Trompeta8, Cristina
Vazquez-Carballo9, Gabriel Herrero-Beaumont3 and ESPERANZA NAREDO10, 1Department of Rheumatology and Joint
and Bone Research Unit. Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD, Madrid, Spain, 2Joint and Bone
Research Unit. IIS-Fundaci�on Jiménez Díaz, Madrid, Spain, 3Department of Rheumatology and Joint and Bone Research
Unit. Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous University of Madrid, Madrid, Spain,
4Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous University of Madrid, Madrid, Spain,
5Department of Dermatology.Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous University of
Madrid, Madrid, Spain, 6Joint and Bone Research Unit. IIS-Fundaci�on Jiménez Díaz, M, Spain, 7Primary Care..Centro de
Salud Paseo Imperial, Madrid, Spain, 8Primary Care.Centro de Salud Paseo Imperial, Madrid, Spain, 9Joint and Bone
Research Unit. IIS-Fundaci�on Jiménez Díaz. Autonomous University of Madrid, Madrid, Spain, 10Hospital Universitario
Fundaci�on Jiménez Díaz, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The primary objective of this prospective, longitudinal, observational study was to evaluate the pre-
dictive value of ultrasound (US)-detected elementary lesions of dactylitis together with US-assessed inflammation in other
peripheral sites in relation to PsA diagnosis in psoriatic (PsO) patients with finger arthralgia. In addition, we investigated the
relation between serum levels of different proinflammatory cytokines and PsA diagnosis in this population

Methods:We included adult patients diagnosed with PsO with or without other musculoskeletal complaints. Exclusion criteria
were the presence of PsA or any other inflammatory arthropathy at inclusion and treatment with DMARD in the previous
6 months. Patients were recruited by local dermatologists, general practitioners, or rheumatologists. Patients were clinically
assessed at baseline, 6 and 12months by an expert rheumatologist blinded to the US findings. At baseline, patients underwent
a B-mode (BM) and power Doppler mode (DM) US assessment by the same rheumatologist, highly expert in this technique
and blinded to clinical data. The US evaluation included bilateral detection and scoring of synovitis (3 joints, 0-3), tenosynovitis
(flexor tendons, 0-3), enthesitis (9 sites, 0-1), peri-extensor tendoninflammation (PETI)(0-3), and subcutaneous tissue
inflammation(SCTI) (0-3) in 2nd-5th fingers. In addition, synovitis, tenosynovitis and enthesitis were detected and scored
(0-3) bilaterally at 4 extradigital sites each. Global indices of digital and extra-digital lesions were obtained from the sum of the
scores of the corresponding sites. Serum levels of proinflammatory cytokines were measured at baseline employing a cytokine
antibody array. The primary outcome was to diagnose PsA judged by an expert rheumatologist during the 12-month follow-up

Results: 70 patients [44 women; mean (SD) age 51 (12.4) years]were included, of whom 64 completed the study.Of these,
15 (23.4%) were diagnosed with PsA during the 12-month follow-up period. At finger level, the presence of baseline BM syno-
vitis (χ2=8.04; p=0.006), DM synovitis (χ2=13.55; p=0.001), BM tenosynovitis (χ2=21.13; p=0.001), BM enthesitis (χ2=30.36; p<
0.001), DM enthesitis (χ2=29.87; p< 0.001), BM PETI(χ2=17.72; p< 0.001), and DM PETI(χ2=10.28; p=0.011) were associated
with PsA diagnosis.Table 1 and Table 2 show the comparison of baseline global indices of digital and extra-digital lesions,
respectively, between patients who were and were not diagnosed with PsA. At finger level, global BM synovitis, DM synovitis,
BM tenosynovitis, DM tenosynovitis, BM enthesitis, DM enthesitis, BM PETI, and DM PETI were significantly higher in patients
diagnosed with PsA(p< 0.05).In multivariate analysis of digital and extra-digital US variables, a final model including 4 US
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variables was predictive of PsA diagnosis (χ2=44.75; p< 0.001) with a sensitivity of 80.0% and a specificity of 89.8% (Table 3).
Regarding serum concentration of cytokines, only IL-22 and IL-17F were significantly different between groups

Conclusion: US-detected lesions of dactylitis together with extra-digital inflammation predict the diagnosis of PsA in PsO
patients with finger arthralgia

Comparison of global indices of digital lesions between patients who were and were not diagnosed withPsA. The results of
the Mann-Whitney U test for comparison of medians are presented; means and SD are also shown

Comparison of global indices of extra-digital lesions between patients who were and were not diagnosed withPsA. The
results of the Mann-Whitney U test for comparison of medians are presented; means and SD are also shown

Multivariate regression analysis for US variables associated with PsA diagnosis
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Disclosure: O. Olivas-Vergara: UCB, 6; R. Largo: None; L. Martínez-Estupiñ�an: AbbVie/Abbott, 3; F. Romero-
Bueno: None;O. S�anchez-Pernaute: None; J. Godo: None;M. Fariña-Sabaris: AbbVie/Abbott, 6, Janssen, 6, Novar-
tis, 6, UCB, 6; B. Ruffin Vicente: None; C. Herencia: None; A. Mediero: None; A. Criado Alcazar: None; P. Borges:
None; S. Recuero-Díaz: None; A. Alvear-Torres: None; A. Gil: None; A. García-Fern�andez: None; A. Hoyo Fernan-
dez: None; M. Sanchez-Barba: None; M. Ortega Trompeta: None; C. Vazquez-Carballo: None; G. Herrero-Beau-
mont: None; E. NAREDO: Eli Lilly, 5, Novartis, 6.

Abstract Number: 0221

The Significance of Tenderness with or Without Swelling of Finger Joints
in Relation to Magnetic-resonance-imaging, Ultrasound and X-ray in
Psoriatic Arthritis

Victoria Furer1, iris Eshed2, Moshe iluz1, Ori Elkayam3 and Ari Polachek4, 1Tel-Aviv Medical Center, Tel-Aviv, Israel,
2Sheba Medical Center, Tel Hashomer affiliated with School of medicine, Tel Aviv University, Department of Diagnostic
Imaging, Tel Aviv, Israel, 3Tel Aviv Sourasky Medical Center, Tel Aviv, Israel, 4Tel-Aviv Medical Center, Tel-Aviv, Israel,
Petah-Tikva, Israel

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1: Prevalence of inflammatory and structural lesions (dichotomized) in MRI, US and X-ray according to Tender and/or swelling joints
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Background/Purpose: The musculoskeletal involvement in psoriatic arthritis (PsA) can involve both articular and extra artic-
ular structures manifested by inflammatory and structural lesions. The relationship between tender and/or swollen joints and
these lesions detected in imaging is not clear.

Aim: To examine the significance of tenderness with or without swelling of PsA finger joints in relation to inflammatory and
structural findings on magnetic-resonance-imaging (MRI), ultrasound (US) and X-ray.

Methods: The current study included prospectively recruited 100 PsA patients (CASPAR criteria) with a history of finger
joints involvement. The physical exam categories included: Tender and swollen joints (TJ and SJ), Tender not swollen
joints (TJ not SJ), not tender and not swollen joints (not TJ and not SJ). Swollen not tender joints was excluded due to pau-
city of findings (only 3 joints). On the same day of the clinical evaluation, all the patients completed US assessment (gray
scale and Doppler) of 14 finger joints of the more symptomatic hand. Sonographic synovitis, flexor tenosynovitis, extensor
peritenonitis, erosions and bone proliferations were assessed and scored according to the definitions and scoring sys-
tems of the EULAR-OMERACT. Within 3 days, all the patients completed MRI of this hand assessing and scoring synovi-
tis, flexor tenosynovitis, periarticular inflammation, BME, erosion and bone proliferation according to the PsAMRIS
method. Within 1 month, 70 patients completed X-ray of this hand assessing and scoring erosions and bone proliferations
according to the Psoriatic Arthritis Ratingen Score method. The US, MRI and X-ray readers were blinded to the
clinical data.
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Results: The mean age was 51.2 (± 12.6), 59% were females and the mean PsA disease duration was 10.3 (±11.2) years.
The TJ and SJ category had the highest prevalence of inflammatory and structural lesions in MRI, US and x-ray (figure 1).
However, 49.5% and 66.6% of the patients in this category had no inflammatory finding (signified in figure 1 as total inflam-
mation) in MRI and US, respectively. The TJ not SJ category had a substantially lower prevalence of lesions in all imaging
modalities compared to the TJ and SJ category, but had higher prevalence than not TJ and not SJ category. The agreement
between the TJ and SJ and MRI and US ranged between slight to moderate (kappa 0.01 and 0.03 for tenosynovitis to 0.42
and 0.27 for synovitis in the MRI and US, respectively), while the agreement (kappa) between the TJ not SJ were lower, all in
the slight agreement category (Table 1).

Conclusion: The agreement between physical examination and MRI, US and X-ray in PsA was weak. TJ and SJ were
related to the highest prevalence of inflammatory lesions, however the specificity was low, emphasizing the importance of
imaging in this category. TJ without SJ had low prevalence of inflammatory lesions suggesting low level of significance.
Patients without TJ and SJ did not have evidence of subclinical inflammation.

Disclosure: V. Furer: None; i. Eshed: None; M. iluz: None; O. Elkayam: AbbVie/Abbott, 1, 6, Boehringer-Ingelheim,
6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6; A. Polachek: None.

Abstract Number: 0222

The Prediction of Response to Advanced Therapies on a Joint Level in
Rheumatoid Arthritis: The Interpretation of Tenderness and Doppler
Ultrasound

Ricardo Sabido-Sauri1, Seyyid Bilal Acikgoz2, Ummugulsum Gazel1, Ozun Bayindir Tsechelidis3, Sylvia Sangwa4,
Catherine Ivory5, Elliot Hepworth1 and Sibel Aydin6, 1University of Ottawa, Ottawa, ON, Canada, 2University of Ottawa,
Rheumatology, Ottawa, ON, Canada, 3Ottawa University, Ottawa, ON, Canada, 4The Ottawa Hospital Research Institute,
Ottawa, Canada, 5The Ottawa Hospital, Ottawa, ON, Canada, 6University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There are discrepancies between physical examination and Ultrasound (US) in detecting inflamma-
tion in Rheumatoid Arthritis (RA). In this study, we aimed to understand, according to the presence of US findings at therapy
initiation, a) for joints that are tender and/or swollen at baseline, what is the response rate (same joint being non-tender
and/or non-swollen at follow up), b) for joints that are not tender and/or swollen at baseline, what is the risk of flare (being
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tender and/or swollen) at follow up; c) whether being bionaive or bioexperienced affects the relationship between US and
physical examination.

Methods: At the ORCHESTRA (Ottawa Rheumatology CompreHEnSive TReatment and Assessment) Clinic RA patients
starting a new advanced bDMARD/tsDMARD therapy are assessed using a comprehensive screening process which
includes a protocoled US scan. Patients are evaluated in the same clinic three months after new therapy initiation. For this
analysis, we included all MCP, PIP and wrist joints and analysis was performed on a joint level. Physical examination findings
of the joint as baseline and at follow up were grouped according to having Global OMERACT-EULAR Synovitis
Score (GLOESS),Doppler signals and gray scale score at baseline; grade ≥2 being considered as positive US for both fea-
tures. Odds ratio (confidence intervals) were calculated a) for joints that were tender and/or swollen at baseline to under-
stand the prediction of response; b) for joints that were not tender and/or not swollen at baseline to understand the
prediction on flare.

Results: Sixty-seven RA patients (71.6% female) were included, with 1340 joints being analyzed. The median (IQR) tender
and swollen joint counts were 9 (12) and 7 (6), respectively, with a DAS28 score of 3.72 (1.71). Thirty-eight patients
(56.7%) were bio-naive at baseline.

Response: At baseline, 378 joints were tender, 320 joints were swollen, and 538 joints were tender and/or swollen. In all
three groups, the response rate of patients with grade ≥2 Doppler, GS or GLOESS scores were lower than those without.
In patients with positive US findings at baseline, the odds of achieving response were higher in tender joints than swollen
joints (table-1).

Flare: At baseline, 962 joints were non-tender, 1020 joints were non-swollen, and 802 joints were non-tender and non-
swollen. In all three groups, the flare rate of patients with grade ≥2 Doppler, GS or GLOESS scores was higher. In patients
with positive US findings, the odds of developing a swollen joint were higher than the likelihood of developing a tender joint.
In those with US findings at baseline, developing a swollen joint was more frequent in bio-naive patients than the bio-
experienced (table-2).

Conclusion: Our study shows that the positive US findings at the initiation of an advanced therapy have two important
meanings on a joint level: a) US - positive tender and/or swollen joints are more resistant to therapies (than US-negatives)
and b) US- positive non-tender and/or non-swollen joints have a higher risk of becoming symptomatic. It is still not clear
how the US should be incorporated into the treatment algorithms, but the US information suggests a different patient
phenotype.

Disclosure: R. Sabido-Sauri: None; S. Acikgoz: None; U. Gazel: None; O. Bayindir Tsechelidis: Janssen, 5;
S. Sangwa: None; C. Ivory: AbbVie/Abbott, 2, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6;
E. Hepworth: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2,
5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.
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Abstract Number: 0223

A Comparative Study of Difficult-to-Treat vs Non-Difficult-to-Treat
Psoriatic Arthritis for Disease Burden and Comorbidities: An
Ultrasound Study

Ricardo Sabido-Sauri1, Seyyid Bilal Acikgoz2, Ozun Bayindir Tsechelidis3, Ummugulsum Gazel1, Sylvia Sangwa4, Elliot
Hepworth1 and Sibel Aydin5, 1University of Ottawa, Ottawa, ON, Canada, 2University of Ottawa, Rheumatology, Ottawa,
ON, Canada, 3Ottawa University, Ottawa, ON, Canada, 4The Ottawa Hospital Research Institute, Ottawa, Canada,
5University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In the era of several advanced therapies and an increased number of patients with psoriatic arthritis
(PsA) who have been failed by multiple treatment options, a better understanding of Difficult-to-Treat (D2T) PsA is essential
and timely. In this analysis, we aimed to explore the D2T PsA patient phenotype, by comparing the clinical features, comor-
bidities, and ultrasonographic features of peripheral arthritis and enthesitis domains with non-DT2 PsA, to understand fac-
tors contributing to the D2T state.

Methods: Patients were recruited from the ORCHESTRA (Ottawa Rheumatology CompreHEnSive Treatment and Assess-
ment) Clinic, where all patients with inflammatory arthritis who are about to initiate a new advanced therapy are assessed
using a standardized protocol including disease features, medications, comorbidities, and clinical disease activity measures.
A protocoled ultrasound (US) was performed including 44 joints for synovitis and 14 entheses for enthesitis. Synovitis was
scored using the Global OMERACT-EULAR Synovitis Score (GLOESS). Elementary lesions of enthesitis included hypoecho-
genicity, thickening, and power Doppler signals (features of inflammation) and erosions, calcifications, and enthesophytes
(features of damage), all being on a scale of 0-3 (none-mild-moderate-severe). Relevant features were summed to reach
inflammation, damage, and total enthesitis scores per patient. For this analysis, D2T PsA definitions were extrapolated from
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the EULAR definition of D2T Rheumatoid Arthritis. (1) Patients who fulfilled the D2T PsA definition were compared with the
patients who did not fulfill (non-D2T).

Results: Among 52 PsA patients, 16 (30.8%) fulfilled the definition of D2T PsA. Demographics were similar between the two
groups, except the male sex being numerically higher in D2T PsA patients (n=10/16 (62.5%) vs n=13/36 (36.1%); p=0.077)
and having longer disease duration (table 1). Disease activities were similar between groups, both clinically and on US, and
CRP levels were even lower in D2T PsA patients (p=0.022). Gout and inflammatory bowel disease were statistically higher in
D2T PsA patients than non-D2T group (table 1).

Conclusion: There were no clinical and ultrasonographic differences in peripheral arthritis and enthesitis domains between
patients with D2T and non-D2T PsA. In our patient population, comorbidities, gout, and inflammatory bowel disease seem
to be associated with D2T state, but not necessarily a higher disease burden.

Disclosure: R. Sabido-Sauri: None; S. Acikgoz: None; O. Bayindir Tsechelidis: Janssen, 5; U. Gazel: None;
S. Sangwa: None; E. Hepworth: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5,
6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 0224

How Accurate Are Assessments by Local Radiologists of Sacroiliac Joint
MRIs in Axial Spondyloarthritis and Psoriatic Arthritis in Routine Clinical
Practice?- Evidence from 873 Patients in Five European Countries

Anna EF Hadsbjerg1, Simon Krabbe2, Nora Vladimirova2, Adrian Ciurea3, Kristyna Bubova4, Monika Gregov�a4, Michael
Nissen5, Burkhard Moeller6, Raphael Micheroli7, Susanne Pedersen8, Jakub Zavada4, Ziga Snoj9, Karlo Pintaric9, Bjorn
Gudbjornsson10, Ziga Rotar11, iris Eshed12, Iwona Sudol-Szopinska13, Kasper Gosvig14, Torsten Diekhoff15, Robert
Lambert16, Manouk de hOoge17, Helena V G Elmo1, Merete Hetland18, Lykke Oernbjerg19 and Mikkel Ostergaard20,
1Copenhagen Center for Arthritis Research, Center for Rheumatology and Spine Diseases, Centre for Head and
Orthopaedics, Righospitalet, Glostrup, Denmark, 2Copenhagen Center for Arthritis Research, Center for Rheumatology
and Spine Diseases, Centre for Head and Orthopaedics, Righospitalet, Copenhagen, Denmark, 3University Hospital
Zurich, Zürich, Switzerland, 4Institute of Rheumatology and Department of Rheumatology, First Faculty of Medicine
Charles University, Prague, Czech Republic, 5Geneva University Hospital, Geneva, Switzerland, 6Inselspital - University
Hospital Bern, Bern, Switzerland, 7University Hospital Zurich, Zurich, Switzerland, 8Rigshospitalet, København, Denmark,
9Institute of Radiology, UMC Ljubljana, Ljubljana, Slovenia, 10Landspitali University Hospital and University of Iceland,
Reykjavik, Iceland, 11University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 12Sheba
Medical Center, Tel Hashomer affiliated with School of medicine, Tel Aviv University, Department of Diagnostic Imaging,
Tel Aviv, Israel, 13Department of Radiology, National Institute of Geriatrics, Rheumatology and Rehabilitation, Warsaw,
Poland, 14Department of Radiology, Copenhagen University Hospital Herlev-Gentofte, Herlev, Denmark, 15Charite
Universitatsmedizin Berlin, Berlin, Germany, 16University of Alberta, Edmonton, AB, Canada, 17Dept. of Internal
Medicine and Pediatrics, Ghent University, Ghent, Belgium, 18Rigshospitalet Glostrup and University of Copenhagen,
Glostrup, Denmark, 19Rigshospitalet Glostrup, Glostrup, Hovedstaden, Denmark, 20Department of Clinical Medicine,
University of Copenhagen and Center for Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:MRI of the sacroiliac joints (SIJs) is widely used for diagnosing and monitoring patients with spondy-
loarthritis (SpA). However, local radiologists might be less familiar with assessing MRIs in SpA potentially leading to
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misinterpretations affecting the final diagnosis. Our aim was to compare assessments of SIJ MRIs in local MRI reports from
routine care in 5 European countries with re-reads by central experts in patients with a diagnosis of axial SpA (axSpA) or pso-
riatic arthritis (PsA) to estimate the extent of over- or underreporting of features and misclassification.

Methods:We included patients with a diagnosis of axSpA or PsA in a clinical patient registry from one of 5 European coun-
tries (DANBIO, Denmark; SCQM, Switzerland; ATTRA, Czech Republic; biorx.si, Slovenia; ICEBIO, Iceland; all participating
in the EuroSpA Research Collaboration Network) with an available MRI of the SIJs and a corresponding local MRI report.
MRIs were collected and read centrally by 2 experienced readers, blinded to clinical (except sex and age) and other imaging
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information. Readers registered whether the MRI was overall indicative of axSpA. In case of disagreement, MRIs were adju-
dicated by an experienced musculoskeletal radiologist (member of the ASAS/EULAR MRI group). Furthermore, presence/
absence of inflammatory and structural lesions (details in Table 1) were registered. Similar information was extracted from
the local reports. Findings in local reports and central assessments were compared using central reads as reference
standard.

Results: Overall, 873 patients with an MRI of the SIJs and a corresponding local MRI report were included; mean age
37.9 years, 475 (54%) male and 704/169 diagnosed with axSpA/PsA (Table 1). Sacroiliitis/inflammatory SpA lesions were
reported more often in local vs central reads (46% vs 37%). Sacroiliitis sequelae/structural SpA lesions were reported less
often in local vs central reads (33% vs 51%). In 17% of cases, local reads explicitly reported if the MRI was overall indicative
of axSpA or not. On lesion level, bone marrow edema (BME) was the most frequent lesion judged present, both in local and
central reads (right/left joint 45%/44% vs 38%/37%, respectively), followed by erosion (27%/27% vs 30%/30%). Compared
with central reads, local reads tended to overestimate presence of BME and sclerosis, underestimate/not assess backfill,
while the frequency of erosions, fat and ankylosis was similar. Figure 1 shows examples with disagreement.

The sensitivity and specificity of local reads were 0.85 and 0.78 for sacroiliitis/inflammatory SpA lesions, and 0.48 and 0.83
for sacroiliitis sequelae/structural SpA lesions, respectively (Table 2). For individual lesions, the sensitivity of local reads was
highest for BME and ankylosis, followed by sclerosis. The specificity of local reads was ≥0.80 for all lesions.

Conclusion: This large European real-world study overall showed moderate agreement between local and central reads, but
also demonstrated that local radiologists tend to overestimate inflammatory lesions and underestimate structural lesions in rou-
tine care SIJ MRIs. This advocates for further training of local radiologists to optimize the diagnostic accuracy of MRI in SpA.

Disclosure: A. Hadsbjerg: Novartis, 5; S. Krabbe: Novartis, 5; N. Vladimirova: Novartis, 5; A. Ciurea: None;
K. Bubova: AbbVie/Abbott, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6; M. Gregov�a: None; M. Nissen: AbbVie/
Abbott, 2, 6, Amgen, 2, 6, Janssen, 2, 6, 12, Support for conference participation, Novartis, 2, 2, 5, 6, 6, Pfizer, 2, 6,
UCB, 2, 6, 12, Support for conference participation; B. Moeller: Amgen, 5, Eli Lilly, 6, Janssen, 6, Novartis, 6, 6, Pfizer,
6; R. Micheroli: None; S. Pedersen: AbbVie/Abbott, 6, Innovation Fund Denmark, 5, Merck/MSD, 6, Nordic Biosci-
ence, 5, Novartis, 2, 5, 6, Pfizer, 6, UCB, 6; J. Zavada: None; Z. Snoj: None; K. Pintaric: None; B. Gudbjornsson:
None; Z. Rotar: None; i. Eshed: None; I. Sudol-Szopinska: None; K. Gosvig: None; T. Diekhoff: Eli Lilly, 5, Merck/
MSD, 5, Novartis, 5, UCB, 5, 6; R. Lambert: CARE Arthritis, 2, Image Analysis Group, 2; M. de hOoge: None;
H. Elmo: Novartis, 5; M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers
Squibb(BMS), 5, 12, Paid to my institution, no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee,
Medac, 6, 12, Paid to my institution, no personal fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novar-
tis, 5, 6, Pfizer, 5, 6, 12, Paid to my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee,
UCB, 6, 12, Paid to my institution, no personal fee; L. Oernbjerg: Novartis, 5, UCB, 5; M. Ostergaard: Abbott, 2, 5,
6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6.

Abstract Number: 0225

Prediction of Response to Therapies and Flares Based on Ultrasound
Findings at Baseline in Psoriatic Arthritis: An Analysis on a Joint Level

Ummugulsum Gazel1, Seyyid Bilal Acikgoz2, Ricardo Sabido-Sauri1, Ozun Bayindir Tsechelidis3, Sylvia Sangwa4, Elliot
Hepworth1 and Sibel Aydin5, 1University of Ottawa, Ottawa, ON, Canada, 2University of Ottawa, Rheumatology, Ottawa,
ON, Canada, 3Ottawa University, Ottawa, ON, Canada, 4The Ottawa Hospital Research Institute, Ottawa, Canada,
5University of Ottawa - Ottawa, Ottawa, ON, Canada
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: It is not clear how to interpret when the ultrasound and physical examination do not agree on a joint
level. In this study, we aimed to investigate, within PsA patients who are about to start an advanced therapy: a) the likelihood
of achieving good response; b) the risk of experiencing a flare, on a joint level, 3 months post-therapy, based on the baseline
ultrasound inflammation.

Methods: At the ORCHESTRA (Ottawa Rheumatology CompreHEnSive TReatment and Assessment) Clinic, PsA patients
starting a new advanced therapy are assessed using a protocolized US scan. Patients are evaluated in the same clinic three
months after therapy initiation. For this analysis, all MCP, PIP, DIP, and wrist joints were included; and analysis was per-
formed on a joint level. US findings at baseline were scored for Grey-scale synovitis, Doppler signals and Global
OMERACT-EULAR Synovitis Score (GLOESS) on scale of 0-3; grade ≥2 being considered positive. Physical exam was con-
ducted at baseline and at 3-months, documenting the tenderness and/or swelling. For prediction of response, joints that
were tender and/or swollen at baseline were included in the analysis. For prediction of flares, joints that were not tender
and/or swollen at baseline were analyzed. Odds ratios were calculated to determine response and flare rates.

Results: The analysis included 36 PsA patients (61.1% female) with a mean(SD) age of 50 (12.7). At baseline, 17 patients
(47.2%) were bionaïve, while 19 (52.8%) patients had failed one or more biologic therapies. A total of 1079 joints were ana-
lyzed, 333 (30%) being tender, 151 (14%) being swollen, and 365 (34%) being tender and/or swollen at baseline.

Symptomatic joints with high inflammation on US at baseline had a lower response rate (less likely to become asymptomatic)
at follow-up) than those without (OR range 0.30-0.66) (Table). Asymptomatic joints at baseline were more likely to flare
(become symptomatic at follow-up) if their baseline US inflammation was higher (OR range 1.06-4.73). For both outcomes,
the swelling had higher associations that the tenderness of the joint (Table).

Conclusion:Our study shows two critical implications of positive baseline US findings on a joint level: a) Tender and/or swol-
len joints with positive US findings are more resistant to therapies compared to those without, and b) Non-tender and/or
non-swollen joints with positive US findings have a higher risk of developing symptoms. Although the integration of US find-
ings into treatment algorithms is uncertain, they indicate the presence of a distinct patient phenotype.

Disclosure: U. Gazel: None; S. Acikgoz: None; R. Sabido-Sauri: None; O. Bayindir Tsechelidis: Janssen, 5;
S. Sangwa: None; E. Hepworth: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5,
6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.
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Abstract Number: 0226

Global Ultrasound Scoring Systems for Assessing Synovitis in
Rheumatoid Arthritis

Peter Mandl1, Clara Watschinger1, Enrico De Lorenzis2, Brigitte Wildner3, Lene Terslev4, Irina Gessl1, Helen Keen5,
Carlos Pineda6 and Maria-Antonietta D’Agostino7, and OMERACT Ultrasound Working Group, 1Department of
Rheumatology, Medical University of Vienna, vienna, Austria, 2Catholic University of the Sacred Heart, Roma, Rome,
Italy, 3Central Library, Medical University of Vienna, Vienna, Austria, 4Rigshospitalet-Glostrup & COPECARE, Glostrup,
Denmark, 5University of Western Australia, Daglish, Western Australia, Australia, 6Instituto Nacional de Rehabilitacion,
Mexico City, Mexico, 7Department of Rheumatology, Universita Cattolica del Sacro Cuore, Fondazione Policlinico
Universitario Agostino Gemelli IRCSS, Rome, Italy, Rome, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Musculoskeletal ultrasound (MSUS) is widely regarded as a valuable tool for assessing the full
extent of synovitis in patients with rheumatoid arthritis (RA). In recent decades, numerous global ultrasound scores have
been developed, however the number of joints, and choice of MSUS modality or elementary lesion (e.g. grey-scale
[GS] and/or Doppler [D], synovial effusion [SE] and/or synovial hypertrophy [SH], etc.) to be included remained questionable.
Following a systematic literature review (SLR) published in 2010 (1) which highlighted the heterogeneity of MSUS definitions,
joint patterns and scoring systems to evaluate synovitis burden in RA, the OMERACT USWorking Group developed a global
synovitis scoring system (GLOESS) at joint and patient level (joint set), with standardised and validated definitions and grad-
ing of synovitis which advocates the use of a combined GS and D score, and synovial hypertrophy, but not synovial effusion
as the elementary lesions denoting synovitis (2). Our goal was to analyse the implementation and metric properties of the
proposed GLOESS as scoring system to evaluate synovitis burden in RA.

Methods: A SLR of Central, Embase and Medline databases was performed (31.3.2010 to 15.9.2023) by two independent
reviewers updating our previous SLR (1). Original research reports written in English which assessed the reliability, validity
and sensitivity of global MSUS scoring systems in RA were included and data extracted using a predefined extraction sheet.

Results: 99/1564 identified reports were included in the final review. The majority of global scoring systems composed of
individual joints were semiquantitative: 98% (97/99), while binary: 28% (28/99) or quantitative: 6% (6/99) scores were utilised

Figure 1. Number of joints evaluated by each ultrasound assessment protocol and role of symptoms in scanning site selection.
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less often. The joint set most commonly used was the 7-joint (wrist, metacarpophalangeal [MCP]2, MCP3, proximal inter-
phalangeal [PIP]2, PIP3, metatarsophalangeal [MTP]2, MTP5 of the clinically more affected side) (15/99, 15%), 12-joint
(bilateral elbow, wrist, MCP2, MCP3, knee, ankle) (15/99, 15%), 22-joint (bilateral wrist, MCP1-5, PIP 1-5) (12/99, 12%)

Figure 2. Graphical summary of evaluated joints, expressed as absolute number and proportion of ultrasound assessment protocols. Created with
Biorender.com.

Figure 3. Upset plot summarising the number of ultrasound assessment protocols evaluating each combination of sonographic changes. Abbre-
viations: GS (Grey Scale), SE (Synovial Effusion), SH (Synovial Hypertrophy), PD (Power Doppler).
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and 28-joint (bilateral shoulder, elbow, wrist, MCP 1-5, IP1, PIP 2-5, knee) sets (9/99, 9%), while more extensive sets were
investigated more rarely (Figures 1 and 2). 40% (40/99) considered only SH (i.e. GLOESS); 38% (38/99) articles considered
both SH+SE - studies in this group were generally older. Composite score (GS+D) was evaluated in 22% (22/99), with most
studies evaluating the domains separately (Figure 3). All included studies assessed face and content validity, while 73%
(73/99) also assessed construct validity by comparison to clinical examination, laboratory findings or other imaging modali-
ties. 34% (34/99) evaluated responsiveness and 42% (42/99) evaluated reliability. Time of evaluation varied from 15-60 min,
increasing with the number of joints.

Conclusion:MSUS is a valuable tool for examining the global extent of synovitis in RA. GLOESS as a validated scoring sys-
tem and use of SH as

the sole GS determinant of synovitis was clearly indicated in the more recently published articles. Reduced joint counts are
used more frequently, particularly for evaluating responsiveness.

Disclosure: P. Mandl: AbbVie/Abbott, 5, Alphasigma, 5, Janssen, 6, Novartis, 2, 6, UCB, 5; C. Watschinger: None;
E. De Lorenzis: None; B. Wildner: None; L. Terslev: Eli Lilly, 6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJans-
sen, Novartis, Pfizer, UCB and GE healthcare, 6, UCB, 1; I. Gessl: None; H. Keen: AbbVie/Abbott, 12, investigator for
clinical trials, Australian Rheumatology Association, 4, Biogen, 12, investigator for clinical trials, Emerald, 12, investiga-
tor for clinical trials, eTherapeutic Guidelines Australia, 6, Novartis, 12, investigator for clinical trials, Roche, 6, 12,
investigator for clinical trials, Sanofi, 12, investigator for clinical trials, Sun, 12, investigator for clinical trials, Syneos,
12, investigator for clinical trials;C. Pineda: None;M. D’Agostino: AbbVie/Abbott, 6, Amgen, 6, AstraZeneca, 6, Boeh-
ringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6.

Abstract Number: 0227

Active Hand Inflammation: Differing Clinical and Ultrasound Patterns in
Patients with Rheumatoid Arthritis and Psoriatic Arthritis. A Cross-
Sectional and Multicenter Study

Julio Ramírez1, Vicenç Torrente-Segarra2, Andrea Cuervo3, Mireia Moreno4, Ana Belén Azuaga1, Lourdes Mateo5,
Beatriz Frade-Sosa6, Andrea Zacarias1, Noemí Busquets Pérez7, Susana Holgado8, Paula Estrada-Alarc�on9, Delia Reina10,
Juan José De Agustín11, Carme Moragues12, María Bonet13, Sandra Farietta1, Patricia Corzo1, Andrés Ponce14, Virginia
Ruiz Esquide1, Lucia Alascio1 and Juan Cañete15, and ECOCAT group, 1Hospital Clinic Barcelona, Barcelona, Spain,
2Hospital Comarcal Alt Penedès-Garraf, Vilafranca, Spain, 3Hospital General Granollers, Granollers, Spain, 4Hospital Parc
Taulí, Sabadell, Spain, 5Hospital Germans Trias i Pujol, Badalona, Spain, 6Hospital Clínic, Barcelona, Spain, 7HOSP.
GENERAL DE GRANOLLERS, GRANOLLERS, Spain, 8Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 9Hospital
de San Juan Despí Moisès Broggi, Barcelona, Spain, 10Hospital Moises Broggi, Barcelona, Spain, 11Image and Technics
Unit, Department of Rheumatology. Hospital Universitari Vall d’Hebron, Barcelona, Spain, 12Hospital Bellvitge,
Barcelona, Spain, 13Hospital Alt Penedés i Garraf, Barcelona, Spain, 14Rheumatology Department, Hospital Clínic of
Barcelona, Barcelona, Spain, 15Hospital Clinic an IDIBAPS, Barcelona, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The ultrasound (US) finding of proliferative synovitis (PS) in Rheumatoid Arthritis (RA), is associated
with ACPA, erosions and changes in therapy [1]. However, no previous studies have analyzed whether clinical and US findings
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differ between RA and Psoriatic Arthritis (PsA) presenting with hand inflammation. The aim of this study was to characterize the
clinical and US pattern of patients with active RA and PsA presenting with hand arthritis. Secondly, we wanted to validate the
previously found association of US PS with both erosive disease and use of therapy in patients with chronic arthritis.

Methods: Cross-sectional, multicenter study. Clinical and US variables were collected from RA and PsA patients with active
hand inflammation in the physical assessment. Synovial hypertrophy (SH) and Power Doppler (PD) signal were evaluated in
carpal, metacarpophalangeal, carpal extensor tendons, and hand flexor tendons. US PS was defined as SH>2+PD.

Results: Two hundred and thirty-one patients were included (Table 1). Eighty-four patients (36.3%) had seropositive (sero+)
RA, 43 patients (18.6%) seronegative (sero-) RA and 104 PsA (45%).

Overall, 115 patients (50%) had erosive disease, and 91 (39.4%) were on targeted therapies. Ninety-three patients (40.3%)
were receiving oral glucocorticosteroids (GC).

Disease duration was significantly higher and erosive disease more frequent in sero+ RA, whereas disease activity and CRP
levels were higher in sero- RA. Joint counts and CRP levels were lower in PsA patients. The use of conventional DMARDs
(p 0.039) and targeted therapies (p 0.333) was higher in sero+ RA. GC was taken in half of both sero+ and sero- RA patients,
but only in 25% of PsA patients.

One hundred and twenty-two patients (53%) met criteria for US PS (sero+ RA, 75.9%; sero- RA, 51.2%; PsA patients,
35.6%). Twenty-eight patients (12.2%) had tendon inflammation without joint involvement. Extensor paratendonitis
(44 patients, 19.6%) was significantly more frequent in PsA (p 0.002) although not exclusive, being also found in 16.7 and
8.8% of sero- and sero+ RA, respectively. Thirteen patients (6.1%) had radiographic finger ankylosis, all of them in PsA
patients with US paratendonitis.

Among 121 patients with US PS, 72.7% exhibited erosive disease, whereas only 24.1% without US PS showed radio-
graphic erosions (p 0.0001). Moreover, the US score was significantly higher in erosive patients (16.3 versus 12.3, p 0.02).

In the multivariable analysis, after adjusting for age, sex, diagnosis, smoking, time of evolution, disease activity, and treat-
ment, the presence of erosive disease [OR 7.6 (3.8-14.9), p 0.0001] and use of GC [OR 2.5 (1.2-5.1), p 0.008] were inde-
pendently associated with the presence of US PS.

Table 1. Clinical, epidemiological and ultrasound characteristics of 231 patients with active hand inflammation.in clinical examination. CRP, C reactive pro-
tein; DAPSA, disease activity index for psoriatic arthritis; DMARD, disease modifying antirheumatic drug; PsA, psoriatic arthritis; RA, rheumatoid arthritis;
TJC, tender joint count; SD, standard deviation; SDAI, simplified disease activity index; Sero+, seropositive; Sero-, seronegative; US, ultrasound;
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Conclusion: In patients with active hand arthritis, RA patients had higher disease burden than PsA patients, although the
use of targeted therapies was similar. PS was more frequent in RA, although the previously reported association with erosive
disease and therapy needs (GC) was maintained in both RA and PsA groups. Paratendonitis was associated with, but not
exclusive of PsA. This US finding was related to the presence of finger ankylosis.

References
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Abstract Number: 0228

Do Imaging Tests Have a Role in Predicting Progression to Rheumatoid
Arthritis in People with Clinically Suspect Arthralgia? A Systematic
Review & Meta-Analysis

Ankita Gupta1, Sulaiman Anis2 and Paola de Pablo2, 1Sandwell and West Birmingham Hospitals NHS Trust,
Birmingham, United Kingdom, 2University of Birmingham, Birmingham, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinically suspect arthralgia (CSA) has been associated with an increased risk of developing inflam-
matory arthritis (IA). Subclinical inflammation on imaging tests may help to identify which CSA participants are at a higher risk
of progression. This systematic review aimed to determine and compare the diagnostic accuracy of imaging tests for the
prediction of rheumatoid arthritis (RA)/IA progression in participants with CSA.

Methods:We searched MEDLINE, Embase and Web of Science from 1987 to March 2024. Studies evaluating any imaging
tests in participants with CSA without clinical synovitis against a reference standard (i.e. RA classification criteria, DMARD ini-
tiation or development of RA/IA defined by a rheumatologist and/or by clinical examination) were eligible. Two authors inde-
pendently extracted data and assessed validity according to QUADAS-2. We estimated summary sensitivities and
specificities with 95% confidence intervals (95% CI) for each imaging characteristic and fitted bivariate and hierarchical
SROC models for meta-analysis where possible.

Results: We identified 18,044 unique studies in the initial study screening, of which 222 papers were selected for full text
reading. We found 39 eligible studies including 42 cohorts, of which 12 evaluated MRI (n=2,782; 19% developed RA/IA),
26 evaluated ultrasound (US)(n=6,805; 25% developed RA/IA) and 10 evaluated other imaging tests (n=3,362; 20% devel-
oped RA/IA). Summary sensitivity and specificity for MRI synovitis in at least one joint were 45% (95% CI 29%-62%) and
84% (95% CI 66%-94%), respectively (4 studies). Summary sensitivity and specificity for MRI tenosynovitis were 62%
(95% CI 44%-78%) and 73% (95% CI 49%-88%), respectively (3 studies). Summary sensitivity and specificity for US Power
Doppler ≥1 in at least one joint were 37% (95% CI 18%-60%) and 90% (95% CI 82%-94%), respectively
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(7 studies). Summary sensitivity and specificity for US GS≥2 were 64% (95% CI 31%-87%) and 64% (29%-88%), respec-
tively (5 studies). Summary sensitivity and specificity for radiographic erosions were 13% (95% CI 10%, 17%) and 91%
(95% CI 91%, 94%), respectively (2 studies, n=1,449; 22% with IA/RA). Lack of consensus regarding imaging tests positive
threshold definitions limited meta-analysis for other imaging features.

Conclusion: The results of this systematic review suggest that in the absence of clinical synovitis, imaging tests can identify
subclinical inflammation which may help identify patients at risk of progression to IA/RA. However, the evidence is heterog-
enous and of variable quality. Further studies with larger sample sizes, longer follow up times and uniform imaging test scor-
ing, are warranted to determine whether imaging characteristics, in combination with clinical information, can predict RA in
this population.

Disclosure: A. Gupta: None; S. Anis: None; P. de Pablo: None.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with RA are at increased risk of cardiovascular disease (CVD) compared to the general
population. In a prior study of RA patients with overall low estimated atherosclerotic cardiovascular risk (ASCVD), nearly
50% had evidence of coronary microvascular dysfunction (CMD) and 23% had a detectable high sensitivity cardiac troponin
(hs-cTnT). We hypothesized that CMD, as measured by coronary flow reserve (CFR) and detectable troponin can serve as
markers of a subclinical early inflammatory cardiac phenotype associated with increased future CV risk. The objective of this
study was to determine the association of these findings among RA subjects with no CAD with future atherosclerotic plaque
burden in RA.

Methods: RA subjects were selected from the completed LiiRA study (NCT02714881); all subjects underwent a stress
myocardial perfusion PET (cardiac PET) and measurements for hs-cTnT. Coronary flow reserve (CFR) was calculated from
cardiac PET data to determine the presence of CMD (CFR< 2.5). All LiiRA subjects with an abnormal stress test (evidence
of CAD) were excluded from the present study. From this group, we recruited subjects who fulfilled the inclusion criteria
for a case: CFR< 2.5 and/or detectable hs-cTnT, or control: CFR >2.5 and no detectable hs-cTnT. All subjects underwent
a computed coronary tomography angiography (CCTA) (must be ≥2 years since the baseline LiiRA cardiac
PET). Advanced plaque quantification was performed with AutoPlaque software, including the non-calcified plaque (NCP)
volume, calcified plaque (CP) volume, and the pericoronary fat attenuation index (PCAT). The baseline estimated 10-year
ASCVD risk was calculated for all study subjects. Differences in coronary plaque characteristics were compared between
cases and controls using t-tests or Wilcoxon rank sum. Correlations between the baseline CFR and future CCTA was deter-
mined using Spearman’s.
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Results: We recruited n=20 subjects, n=15 with the “early inflammatory cardiac phenotype” and n=5 controls. There was
no significant difference in the baseline demographics and estimated ASCVD risk; the median 10-year estimated ASCVD risk
in this population was 5.8% (borderline) (Table 1). No significant difference was observed in the CCTA plaque characteristics
between cases and controls, including NCP, CP, and PCAT (Table 2). For the overall cohort, a lower CFR at baseline (evi-
dence of CMD) was correlated with higher CP volume at 2 years (Table 3).

Conclusion: Early findings of CMD or detectable troponin was associated with higher future atherosclerotic plaque burden
at ≥2 years. These findings suggest that both mild coronary vasomotor dysfunction or the presence of detectable troponin
can inform earlier primary prevention therapies among RA patients at low/borderline ASCVD risk by traditional risk factors.

Baseline characteristics defined from the first study visit. Case: “early inflammatory cardiac phenotype”, CFR<2.5 or hs-
cTnT at baseline in the LiiRA study. Controls: CFR>2.5 and undetectable hs-cTnT. Abbreviations: hsCRP=high sensitivity
C-reactive protein. RA=rheumatoid arthritis, ASCVD=atherosclerotic cardiovascular disease, DAS28-CRP3=disease activity
score 28-joint count with CRP, LiiRA= Lipids, Inflammation, and Cardiovascular Risk in RA.

NCP=noncalcified plaque, CP=calcified plaque, PCAT=pericoronary attenuation index. # of segments represents an estimate of the extent of the
overall coronary plaque burden, HU=Hounsfield units *among n=8 cases and n=2 controls

447

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Median (IQR) or Mean (SD) shown above. NCP=noncalcified plaque, CP=calcified plaque, PCAT=pericoronary attenuation
index. # of segments represents an estimate of the extent of the overall coronary plaque burden, HU=Hounsfield units
*among n=8 cases and n=2 controls

Disclosure: B. Weber: Aegpha, 1, Bristol-Myers Squibb(BMS), 1, Horizon Therapeutics, 1, Kiniksa, 1, Novo Nordisk, 1;
F. Liu: None;M. Jeffway: None;D.Weisenfeld: None;G.McDermott: None; E. Massarotti: Cabaletta Bio, 5, Sonoma
Biotherapeutics, 5; J. Coblyn: None; M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Canfite, 11, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and Johnson, 2, 5,
Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2;M. Di Carli:
Amgen, 5, MedTrace, 2, SunPharma, 5, Valo Health, 2, Xylocor, 5; D. Dey: Cedars-Sinai Medical Center, 9;
K. Liao: None.

Abstract Number: 0230

Spine and Sacroiliac Joint Involvement in Newly Diagnosed Patients with
Inflammatory Bowel Disease - Clinical and MRI Findings from a
Population-Based Cohort Study

Nora Vladimirova1, Jakob Møller2, Mohamed Attauabi2, GormMadsen3, Lene Terslev4, Charlotte Wiell5, Viktoria Fana6,
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Copenhagen University Hospital Herlev-Gentofte, Herlev, Denmark, 8Department of Clinical Medicine, University of
Copenhagen and Center for Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In patients with inflammatory bowel disease (IBD), coexistence of spondyloarthritis (SpA), the most
common extraintestinal manifestation, is associated with poor outcomes and impaired quality of life. Despite its significance,

Table 1 Patient characteristics and main findings in newly diagnosed IBD patients
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a considerable delay exists in diagnosing axial SpA in IBD patients. Therefore, the optimal treatment, which would target
suppression of inflammation in all disease domains, may not be chosen.

This is the first study which aims to determine the prevalence and distribution of axial symptoms and MRI-detected involve-
ment of the spine and sacroiliac joints (SIJs) in early IBD.

Methods: Newly diagnosed IBD patients from a prospective population-based cohort were consecutively included. Rheu-
matological interview, clinical and ultrasound evaluation of peripheral joints and entheses, and MRI assessment for SIJ and
spine inflammatory and structural lesions were performed, using validated scoring methods and consensus definitions of
axSpA [1-5].

Figure 1. Inflammatory and structural sacroiliac joint MRI findings in newly diagnosed IBD patients

Figure 1. Inflammatory and structural spine MRI findings in newly diagnosed IBD patients
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Results: Of 110 included patients (ulcerative colitis: 70; Crohn’s disease: 40; mean age 42 years; 40% male), 81 had clini-
cally active IBD. At the time of evaluation, only 4 patients received treatment with systemic glucocorticoid, and one
received TNF-inhibitor. Nine patients were HLA-B27 positive. None were previously diagnosed with SpA. Back and/or
buttock pain was reported by 48(44.9%) patients and 10(9.1%) had inflammatory back pain (Table 1). The axial symp-
toms were accompanied by peripheral joint and/or entheseal symptoms in 30(62.5 %). Peripheral arthritis and/or
enthesitis was present in �half of the patients, in 56(52.3%) detected by clinical evaluation, and in 52(49.5 %) by ultra-
sound evaluation.

The prevalence and distribution of the inflammatory and structural MRI lesions of the SIJs and spine are shown in
Figures 1-2. Seventeen (16.7%) patients had MRIs indicative of axSpA (Table 1). Ten (59%) of those patients had axial symp-
toms. The Assessment of SpondyloArthritis International Society (ASAS) definition of positive MRI for sacroiliitis was fulfilled
in 12(11.8%) patients. The ASAS classification criteria for axSpA were met in 11(10%) cases and for axial or peripheral SpA in
47(43.5%) cases. Typical axSpA MRI findings were associated with peripheral joint and entheseal inflammation detected by
ultrasound (Fisher’s test, p=0.04). There was no difference in clinical or imaging findings between patients with UC and CD,
or between patients with active and inactive IBD.

Conclusion:Musculoskeletal involvement is frequent already at the time of IBD diagnosis and is often subclinical. One in six
newly diagnosed IBD patients had findings indicative of axSpA on spine and SIJs MRI. Only �60% of these patients were
symptomatic, suggesting that axSpA is underdiagnosed among IBD patients. Our results indicate that a multidisciplinary
approach including imaging is required for an early detection of axial involvement, to enable appropriate treatment and pre-
vent future structural damage and disability.

Ref.

1. Maksymowych et al., Arthritis Rheum, 2005; 502-9
2. Maksymowych, Arthritis Rheum, 2005; 703-9
3. Maksymowych et al., J Rheumatol, 2015; 79-86
4. Lambert et al., Ann Rheum Dis, 2016; 1958-1963
5. Vladimirova et al., JCC 2024, Epub ahead of print
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Abstract Number: 0231

Imaging Characteristics and Demographic Variations in Patients with
Axial Spondylarthritis, Axial Psoriatic Arthritis, and Inflammatory Bowel
Disease-Related Arthritis with Axial Involvement: Insights from a Single
Center at Cleveland Clinic Abu Dhabi

Rajaie Namas1, Ahlam Almarzooqi2, Sarah Al Qassimi3 and Esat Memisoglu3, 1Cleveland Clinic Abu Dhabi, Detroit, MI,
2Emirates Health Services, Sharjah, United Arab Emirates, 3Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthropathies (SpAs) are a group of seronegative, inflammatory arthritides, including axial
spondylarthritis (ax-SpA), axial psoriatic arthritis (ax-PsA), and inflammatory bowel disease related arthritis with axial involve-
ment (ax-IBD). Axial involvement is a hallmark of SpAs. While MRI criteria for ax-SpA are well established, imaging character-
istics for ax-PsA and ax-IBD are less defined. Our study aims to describe the prevalence of inflammatory and structural
lesions in whole spine and sacroiliac joint MRI (SIJ MRI) among patients with ax-SpA, ax-PsA, and ax-IBD and to evaluate
the relationship between these lesions, clinical features, and treatment strategies at Cleveland Clinic Abu Dhabi.

Methods: Retrospective analysis of patients who had a whole spine and SIJ MRI fromMay 2015-Dec 2023, selected from 3
populations: (1) ax-SpA, (2) ax-PsA, (3) ax-IBD. MRI spine and/or MRI SIJ changes were defined according to the Assess-
ment of Spondylarthritis International Society (ASAS) and radiologist impression. Demographic data: age, gender, age at
diagnosis, medication, and comorbidities. Descriptive statistics were utilized for analysis.

Results: 88 patients were enrolled, patients with Ax-SpA, ax-PsA, and ax-IBD (26%,62%, and 12 %, respectively, age at
the time of diagnosis 30±10 (Mean±SD) years with a BMI of 28.9±5 Kg/m2. The most common comorbidities were dyslipi-
demia (32%), hypertension (16%), and thyroid disease (16 %). 29 % had positive HLA B27, with a mean CRP of 10±13. The
most associated manifestations were enthesitis at 43% and psoriasis at 23%. NSAIDs were used by 76% of patients, meth-
otrexate (22%) and sulfasalazine (12%) being the most common conventional disease-modifying drugs. Among biological
treatments, anti-TNF were used in 59%, Il-17 inhibitors in 23%, and JAK inhibitors in 16%. Aprelimest, Il-12/23 inhibitors,
and Il-23 inhibitors each accounted for 2%, 1%, and 1%, respectively (Table 1).

Demographic findings in ax‐SpA, ax‐PsA, and ax‐IBD groups
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In the ax-SpA group, imaging showed that 76% had lumbar spine MRI, 35% cervical spine MRI, and 24% thoracic spine
MRI, with prevalent features including bone marrow lesions (92%), erosions (76%), and subchondral sclerosis (75%).
Degenerative joint disease (DJD) was less common at 25%, while sacroiliitis was positive in 82%, predominantly with sym-
metrical involvement (59%). In the ax-PsA group, imaging revealed lumbar spine MRI in 56%, cervical spine MRI in 36%,
and thoracic spine MRI in 36%. Common findings included subchondral sclerosis (68%), bone marrow lesions (58%), and
erosions (2%). Degenerative joint disease (DJD) was present in 28%. In 80% of patients, Sacroiliitis was positive, with asym-
metrical involvement in the majority (52%). The ax-IBD group included 75% lumbar spine MRI, 17% cervical spine MRI, and
8% thoracic spine MRI, revealing features such as subchondral sclerosis (50%), bone marrow lesions (33%), and erosions
(17%). Degenerative joint disease (DJD) was present in 8%. Sacroiliitis was positive in 75% and predominantly showed sym-
metrical involvement in 50% (Table 2).

Conclusion: Our study highlights specific MRI involvement patterns in SpA patients that help distinguish between subtypes
such as ax-PsA, ax-SpA, and ax-IBD, thereby guiding tailored treatment.

Disclosure: R. Namas: None; A. Almarzooqi: None; S. Al Qassimi: None; E. Memisoglu: None.

Abstract Number: 0232

Subjective and Objective Measures of Disease Activity in Difficult-
to-Treat Rheumatoid Arthritis Patients at Baseline and Follow-up After an
Advanced Therapy: An Ultrasound Study

Seyyid Bilal Acikgoz1, Ricardo Sabido-Sauri2, Ozun Bayindir Tsechelidis3, Ummugulsum Gazel2, Sylvia Sangwa4, Elliot
Hepworth2 and Sibel Aydin5, 1University of Ottawa, Rheumatology, Ottawa, ON, Canada, 2University of Ottawa, Ottawa,
ON, Canada, 3Ottawa University, Ottawa, ON, Canada, 4The Ottawa Hospital Research Institute, Ottawa, Canada,
5University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In the era of several advanced therapies and an increasing number of patients with rheumatoid
arthritis (RA) who have been failed by multiple therapies, a better understanding of Difficult-to-Treat (D2T) RA is essential

Imaging findings in MRI and radiograph of the SIJ in ax-SpA, ax-PsA, and ax-IBD groups
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and timely. In this analysis, we aimed to explore the D2T RA patient phenotype, by comparing the clinical features, comor-
bidities, and ultrasonographic features with non-DT2 RA at baseline. We also explored their response to therapies at
3 months.

Methods: Patients were recruited from the ORCHESTRA (Ottawa Rheumatology CompreHEnSive Treatment and Assess-
ment) Clinic, where all patients with inflammatory arthritis who are about to initiate a new advanced therapy are assessed fol-
lowing a standardized protocol including disease features, medications, comorbidities, and clinical disease activity
measures. In addition, a protocolized ultrasound (US) of 36 joints is conducted at baseline and three-month intervals, until
reaching clinical remission. All joints are scored using the Global OMERACT-EULAR Synovitis Score (GLOESS). For this
analysis, the D2T RA definitions were based on the EULAR definition. (1) D2T and non-D2T RA patients were compared
for their baseline characteristics and disease activity as well as their responses to the advanced therapies at month 3.

Results: Among 87 RA patients, 18 (20.7%) fulfilled the definition of D2T RA at baseline. Demographic characteristics were
similar between the two groups, except D2T RA patients having longer disease duration (Table 1). Seropositivity was similar
across groups, with numerically more erosive disease in the D2T RA patients (66.7% vs 50.7%). DT2 RA group had signifi-
cantly more frequent deformities and had higher HAQ scores. There were no differences between groups for the comorbidi-
ties, except urate levels being significantly higher in D2T RA patients (Table 1). Regarding the disease activity, D2T RA had
significantly higher swollen joint counts (SJC) and numerically higher tender joint counts, CDAI and DAS28ESR scores.
D2T RA patients had higher US scores for synovitis, Doppler signals and overall GLOESS scores. (Table 1) At follow-up visit,
both D2T and non-D2T RA patients had significant reductions in SJC, CRP and HAQ scores. On the other hand, the tender
joint counts, patient and physician global assessments and composite indices only showed significant improvements in non-
D2T RA, but not in the D2T group. The US scores improved in both groups, both for synovitis and Doppler signals. (Table 2)

Conclusion: We found an overall higher burden of disease activity in the D2T RA group when using more objective mea-
sures of disease activity, such as US. Although both D2T and non-D2T RA patients showed significant responses to a
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new advanced therapy after 3 months on the objective measures of disease activity (SJC and US), the subjective measures
responded less in the D2T RA group. These findings highlight the difficulties in assessing and following disease activity while
suggesting an additive beneficial role for US in the monitoring of response to therapy in D2T RA.

Disclosure: S. Acikgoz: None; R. Sabido-Sauri: None; O. Bayindir Tsechelidis: Janssen, 5; U. Gazel: None;
S. Sangwa: None; E. Hepworth: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5,
6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 0233

Comparisons of Ga-FAPI and FDG PET/CT with X-ray Imaging in the
Assessment of Rheumatoid Arthritis Patients

Jiana Chen1, Dan Yang1, Ziyue Zhou2, Yaping luo3 and Huaxia Yang1, 1Department of Rheumatology and Clinical
Immunology, National Clinical Research Center for Dermatologic and Immunologic Diseases, the Ministry of Education
Key Laboratory, Peking UnionMedical College Hospital, Chinese Academy ofMedical Sciences and Peking UnionMedical
College, Beijing, China, 2Department of Rheumatology and Clinical Immunology, Peking Union Medical College Hospital,
Beijing, China, 3Department of Nuclear Medicine, Chinese Academy of Medical Sciences and Peking Union Medical
College Hospital, No.1 Shuaifuyuan Wangfujing, Dongcheng District, Beijing, 100730, China., Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The imaging techniques for assessing rheumatoid arthritis (RA), including x-ray, musculoskeletal
ultrasound, MRI and positron emission tomography/computed tomography (PET/CT). Fibroblast-like synoviocyte cells,
which are involved in inflammation of the articular cartilage and bone, overexpress fibroblast activation protein (FAP), which
is a feature that could be leveraged to improve imaging assessment of disease. The purpose of our study was to determine
the imaging techniques of gallium 68 (68Ga)-labeled FAP inhibitor (FAPI) and fluorine 18 (18F) fluorodeoxyglucose (FDG)
imaging, compared with traditional X-ray imaging in assessing disease activity and treatment response in patients with RA.

Methods: We prospectively enrolled 17 participants diagnosed with RA including 14 females and 3 males (52.9±10.5 yr,
range 25-65 yr). All patients were evaluated for disease activity through clinical and laboratory assessment and underwent
X-ray and dual-tracer PET/CT ([68Ga]Ga-FAPI-04 PET/CT and [18F]FDG PET/CT) imaging, with 6-months’ follow-up to
monitor disease progression. Bland-Altman analysis was performed to assess the agreement in X-ray and dual-tracer
PET/CT. Additionally, we explored correlations between disease activity values (including ESR, tender or swollen joint count,

Table 1. Correlation test of baseline clinical characteristics and imaging findings.
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VAS of pain, PGA, EGA, CDAI, SDAI, DAS28-ESR, DAS28-CRP) and parameters of imaging findings (including Stage and
Larsen score in X-ray, PJC, PAI, TSU, MSV and SUVmax in dual-tracer PET/CT).

Results: The Bland-Altman analysis indicated a high level of agreement between X-ray and PET-CT in evaluating joint con-
ditions in RA patients, with mean differences within acceptable limits and narrow 95% limits of agreement. PJCFAPI, PAIFAPI,
PJCFDG, and PAIFDG at baseline showed a stronger positive correlation with CRP, CDAI, SDAI, DAS28-ESR, and
DAS28-CRP, while no statistical differences were observed between X-ray and clinical characteristics of RA patients. Addi-
tionally, PET/CT rather than X-ray parameters could significantly predict treatment response.

Conclusion: [68Ga]Ga-FAPI-04 PET/CT and [18F]FDG PET/CT were superior to traditional X-ray in evaluating the disease
activity of RA and predicting treatment response.

Disclosure: J. Chen: None; D. Yang: None; Z. Zhou: None; Y. luo: None; H. Yang: None.

Figure 1. Receiver operating characteristic analysis curves of baseline characteristics for predicting 6-months’ CDAI response.

Figure 2. Receiver operating characteristic analysis curves of baseline characteristics for predicting 6-months’ SDAI response.
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Abstract Number: 0234

MRI of Sacroiliac Joints: Is Contrast Necessary for the Detection of
Sacroiliitis?

Damira Sereda1, Arun Venkataraman1, Harlan Stock1 and Andras Perl2, 1SUNY Upstate Medical University, Syracuse,
NY, 2SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthropathy (SpA) encompasses several conditions, such as ankylosing spondylitis, pso-
riatic arthritis, reactive arthritis, arthritis linked with inflammatory bowel disease, and undifferentiated spondyloarthritis [1].
Sacroiliitis is considered a diagnostic criterion for axial SpA [2]. During the active phase of inflammation, periarticular bone
marrow edema is a prominent feature and detectable via MRI. Its presence plays a crucial role in determining the appropriate
treatment. This study aims to assess the diagnostic efficacy of incorporating gadolinium and determine whether gadolinium-
enhanced MRI images increase the diagnostic accuracy of MRI examinations.

Methods: The study utilized the EMR system to generate a patient list, which included patients aged 18 years and older
diagnosed with SpAs who had undergone MRI of the pelvis in a 5-year period between January 2019 and December
2023. Patients were categorized into two groups: those who underwent pelvic MRI without gadolinium and those with/
without gadolinium. The MRI findings were evaluated to determine the presence of bone marrow edema and sacroiliitis.

A Chi-square test was utilized to delineate the relationship between groups and each of the binary outcomes. We also ana-
lyzed differences between the patients with positive and negative MRI findings for sacroiliitis by comparing several age
groups using Python-based chi-square and least squares statistics (www.statsmodels.org, v0.14.1) and Python v3.7.4
(www.python.org) [3].

Results: Over the course of a five-year period, 2836 individuals were diagnosed with SpAs. Among them, 176 patients
underwent pelvic MRI, with 114 of those receiving MRI with/without contrast agents and 62 patients undergoing MRI scans
without contrast. No patients received MRI scans with contrast only. Sacroiliitis was identified in 27 patients (37.5%) who
underwent MRI with/without contrast and in 18 patients (37.5%) who underwent MRI without contrast, based on radiolo-
gists’ interpretation (Table 1).

We found that the positive MRI group was significantly younger than the negative MRI group (Figure 1). In addition, the ordi-
nary least square model showed that a contrast-enhanced MRI did not significantly change the rate of positive MRI findings.
However, the use of biologic medications and patients age were significantly correlated with positive findings on MRI

Table 1. Chi-square statistics. The chi-square statistic with Yates correction is 0.037. The p-value is 0.84739. Not significant at p < 0.05.
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(Table 2). Notably, we would expect a discordant p-value between the age variable in Table 2 and Figure 1 as the ordinary
least squares methodology incorporates multiple variables that change the effect size.

Conclusion: MRI stands as a highly sensitive modality for the detection of active sacroiliitis in SpA. Notably, MRI without
contrast proves effective in discerning bone marrow edema, a hallmark feature indicative of active sacroiliitis. The utilization
of gadolinium-enhanced MRI made no significant difference in diagnostic determination. We also found that younger age
and the use of biologic medications were correlated with positive MRI findings of sacroiliitis.

Disclosure: D. Sereda: None; A. Venkataraman: None; H. Stock: None; A. Perl: None.

Abstract Number: 0235

Spine Structural Lesions in Ankylosing Spondylitis: Comparison Between
Radiographic (RASSS) and Opportunistic Thoraco-abdomino-pelvic CT
Assessment

Caroline Morizot1, Inès Favre-Felix2, Andréa Mennini3, Elodie Bauer3, Isabelle Chary-Valckenaere4 and Damien
Loeuille5, 1Nancy University hospital, Nancy, France, 2Nancy university, Vandœuvre-lès-Nancy, France, 3CHRU Nancy,
Nancy, France, 4Nancy University Hospital, Vandœuvre-lès-Nancy, Lorraine, France, 5Phd, Nancy Vandoeuvre, Lorraine,
France

Figure 1. Comparison of age ranges between patients with positive MRI (range 18-74) and negative MRI (range 20-91) for sacroiliitis; p value rep-
resents two-tailed t-test.

Table 2. Summary of results from ordinary least squares model comparing independent variables (first column) with absence/presence of SI.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Imaging of Rheumatic Diseases Poster I: Inflammatory Arthritis
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this study is to evaluate the prevalence and severity of spinal structural lesions on radio-
graph versus opportunistic thoraco-abdomino-pelvic CT (TAP CT) in ankylosing spondylitis (AS).

Methods: This

monocentric restrospective study included AS patients responding to modified New York criteria for radiographic sacroiliitis.
Patients were required to have undergone spine x-ray and a TAP CT within a delay of 12 months. On TAP CT, the 36 anterior
vertebra corner from C7 to S1 were graded for erosion/squaring (grade 1), syndesmophytes (grade 2) and bone bridge
(grade 3). The anterior CT score ranged from 0 to 108 (sum of the grades). The posterior segment evaluated facet ankylosis
as present (grade 3) or absent (grade 0). The posterior CT score ranged from 0 to 108 (sum of the grades). The total CT-
score (ant+post) ranged from 0 to 216.

Spine radiographic structural assessment was established by one experienced reader on sagittal x-rays according to the
RASSS (from 0-84).

Results: 142 patients were included: median age 54 y [47-62], 70.4% male, 66.6% smokers, 77.6% HLA-B27 status,
median duration disease 14 y [6-26], 43.5% treated by bDMARDS. Among them, 90 (62.7%) and 102 (71.8%) patients pre-
sented spine structural damage according to the RASSS and the total CT-score respectively (p=0.0001). For the total CT-
score, 94 patients presented at least one lesion at the anterior vertebra corner and 68 with facet joint ankylosis. The sensi-
tivity, the specificity and the accuracy of the CT score were 60.0%, 72.5% and 69% respectively with RASSS as referent
score. The mean RASSS and total CT-scores were 13.1 (± 20.0) and the 37.2 ((± 47.2) respectively. The correlation between
RASSS and total CT score was excellent (value= 0.83; p< 0.0001). For RASSS, linear regression analysis showed associa-
tions with age (value =0.23; p=0.01), disease duration (value 0.27; p< 0.002), male gender (value =8.4 p=0.01) and CRP >5
mg/l (value = 0.17; p=0.03). The total-CT score showed association with age (value=0.17; p=0.034), male gender
(value=0.16; p=0.03) disease duration (value=0.31; p=0.0001), and CRP >5 mg/l (value=0.25; p=0.001) in multivariate anal-
ysis. Reading was performed with excellent intra reader reliabilities for both radiographic and CT assessment (ICCs >0.90).

Figure 1: Heat map of spine structural lesions prevalence and severity at discovertebral unit (DVu) level on radiography (RASSS: Radiographic
Ankylosing Spondylitis Spinal Score) and on CT. On CT, the anterior segment was graded on the presence of erosion/squaring (Ant-Grade 1), syn-
desmophytes (Ant-Grade 2) and/or spinal ankylosis with bone bridging (Ant-Grade 3) for each vertebra. The anterior score (Ant-All lesions) varied
from 0 to 108. The posterior segments evaluated facet ankylosis according to a binary manner for each DVu (present: 3 points; or absent: 0 point).
The posterior score (Post Ank) varied also from 0 to 108. The total CT-score was the sum of the anterior and posterior scores and ranged from
0 to 216.
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Conclusion: In AS patients, screening spine structural lesion on opportunistic TAP CT is an efficient, reproductible and
complementary approach to x-ray imaging. In our study, CT screening allowed anterior and posterior dorsolombar spine
assessment, which can be challenging to achieve with x-rays, with a greater number of spine lesions to be detected.

Disclosure: C. Morizot: None; I. Favre-Felix: None; A. Mennini: None; E. Bauer: None; I. Chary-Valckenaere: None;
D. Loeuille: None.

Abstract Number: 0236

Impact of Socioeconomic Status on Infection-Related Hospitalization Risk
in Patients with Systemic Autoimmune Diseases

Ana Cecilia Bardan-Inchaustegui1, Angel Kevin Garza-Elizondo2, Pablo Gamez-Siller3, Jorge Esquivel-Valerio4, Jesus
Cardenas-de la Garza1, Diana Elsa Flores-Alvarado5, Daniela Alejandra Salcedo-Soto6, Karla Judith Duran-Villarreal7,
Alejandra Jacquelin Osuna-Corrales7, Elsa Catalina Davila-Correa7, Valeria Cantu-Martinez7, Debanhi Morales-
Espronceda7, Derek de Jesus Gauna-Leal7, Andrea Axelle Prado-Prado7, Nathalia Valdez-Benavides7, Nirvana Amairany
Gonz�alez-Ontiveros7 and Dionicio Galarza-Delgado8, 1Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on,
Mexico, 2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo
Leon, San Nicol�as de los Garza, Mexico, 3Facultad de Medicina UANL, Monterrey, Nuevo Le�on, Mexico, 4Division of
Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, MONTERREY,
Mexico, 5Hospital Universitario Jose Eleuterio Gonzalez, Monterrey, Nuevo Le�on, Mexico, 6Hospital Universitario Dr Jose
Eleuterio Gonzalez, Monterrey, Mexico, 7Hospital Universitario "Dr. Jose Eleuterio Gonzalez", Monterrey, Mexico, 8UANL
Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Socioeconomic status (SES) is associated with diseases and poor health outcomes, including
delays in diagnosis and increased disease severity. Hospitalization, often due to infections, reflects disease severity and
access to healthcare. SES exacerbates these challenges, increasing the risk of infection-related hospitalization. We aim to
associate the impact of socioeconomic status on infection-related hospitalization in patients with systemic autoimmune
disease.

Methods:We conducted a retrospective cohort study at a University Hospital from March 2023 to May 2024, we assessed
the socioeconomic status (SES) of patients hospitalized with systemic autoimmune diseases. Data on hospitalization details,
disease characteristics, and medications were collected from medical records. We compared infectious (cases) and non-
infectious hospitalizations (control), examining SES factors such as income, and level of education. The Shapiro-Wilk test
was used for the normality of quantitative variables, the Squared-Chi test to compare categoric variables, and the Mann-
Whitney U to non-parametric continuous variables. A p-value < 0.05 was considered for statistically significant differences.

Results: A total of 249 patients were evaluated from clinical records. We excluded patients who did not have a diagnosis of
systemic autoimmune diseases. Sixty-six patients with systemic autoimmune disease diagnoses were hospitalized at our
University Hospital and referred to our rheumatology service. Of those patients, 28 (42.2%) were hospitalized for infectious
reasons. Twenty-six (92.8%) were women and the mean age was 37 ± SD 14.31. Thirty-eight were controls without infec-
tious causes of hospitalization and the median age was 37.5 ± IQR (23.5). The sociodemographic comparison between
patients with and without infection is shown in Table 1.
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Conclusion: There was a significant association between employment status and hospitalization for infection. Unemployed
patients could have a higher risk of hospitalization for infection, perhaps for diagnosis and treatment delay. There is a trend
toward below secondary school educational level for infection-related hospitalization.

Disclosure: A. Bardan-Inchaustegui: None; A. Garza-Elizondo: None; P. Gamez-Siller: None; J. Esquivel-Valerio:
None; J. Cardenas-de la Garza: None; D. Flores-Alvarado: None; D. Salcedo-Soto: None; K. Duran-Villarreal:
None; A. Osuna-Corrales: None; E. Davila-Correa: None; V. Cantu-Martinez: None; D. Morales-Espronceda:
None; D. Gauna-Leal: None; A. Prado-Prado: None; N. Valdez-Benavides: None; N. Gonz�alez-Ontiveros: None;
D. Galarza-Delgado: None.

Abstract Number: 0237

Tofacitinib: A Retrospective Study on Safety and Adverse Effects

Vrushal Kale1, Sandeep yadav2, Canchi Balakrishnan3, Rohini Samant4, Bishakha Swain4, Shaurav Khanna5, Aashish
Agrawal5 and Aditi Patankar4, 1P D Hinduja national Hospital andmedical Research centre, Mumbai, Maharashtra, India,
2Pd Hinduja hospital, Thane, Maharashtra, India, 3P D Hinduja Hospital and Medical Research Centre, Mahim, Mumbai,
Mahin, Maharashtra, India, 4P D Hinduja Hospital and Medical Research Centre, Mumbai, mumbai, Maharashtra, India,
5P D Hinduja Hospital and Medical Research Centre, Mahim, Mumbai, Mumbai, Maharashtra, India
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Tofacitinib, an oral Janus kinase inhibitor, is widely used in India to treat rheumatoid arthritis
(RA) and other autoimmune diseases. Although its efficacy is well documented, its safety profile, particularly concerning
tuberculosis (TB) reactivation, remains a critical concern, with an estimated TB risk of 0.2 (0.1- 0.3) per 100 patient-years
and higher rates at a 10 mg twice-daily dosage. The risk of TB reactivation among tofacitinib users in India, a country
endemic for TB, is under-researched.

Objectives: This retrospective cohort study aimed to assess the TB reactivation rates, other side effects, and retention rates
of tofacitinib therapy.

Methods: This single tertiary referral hospital-based retrospective study analyzed patients who received tofacitinib for vari-
ous rheumatic diseases between January 2021 and December 2023, with at least six months of follow-up. The baseline
information included demographic data, underlying disease, tofacitinib dosage, and other concomitant treatments.
Follow-up data included tuberculosis reactivation status, other side effects associated with tofacitinib therapy, dosage,
duration, and retention rates.

Results: We studied 200 patients with a mean age of 46.17 years (±13.31) (Table 1). The male-to-female ratio was 1:1.8.
The most common diagnosis was rheumatoid arthritis (RA) in 105 patients (52.5%). A history of tuberculosis was present
in 4% of the patients. Most patients (95%) received a 10 mg/day dose of tofacitinib. The concomitant medications included
methotrexate (53.5%), sulfasalazine (23%), leflunomide (16.5%), and hydroxychloroquine (12.5%). Steroid use was noted in
18.5% of the patients at doses less than 5 mg/day.

The screening methods for latent tuberculosis varied; the interferon-gamma assay (TB Gold) was conducted in 112 (56%)

Table 1 Baseline characteristic of the patient receiving tofacitinib treatment
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patients, with 14 (7%) testing positive and 9 (4.5%) receiving latent TB prophylaxis. Mantoux test was performed in 58 (29%)
patients, with 2(1%) showing positive results. Chest radiography (CXR) was performed in 75% of the patients, with no pos-
itive results. (Table 2). No tuberculosis reactivation cases were observed over a median follow-up period of 10 months (IQR
6-18 months) (Table 2)

The retention rate of tofacitinib was high, with 90.5% of the patients continuing therapy. Discontinuation occurred in 9.5% of
patients due to lack of efficiency (10 patients) and intolerance (8 patients).

The most common side effect was weight gain (22% of patients at six months). Other side effects include oral ulcers, infec-
tions (herpes zoster, cutaneous fungal infections, sepsis), transient ischemic attack (TIA), acneiform eruption, acute kidney
injury, and new-onset hypertension. (Table 3)

Conclusion: Despite variable screening practices, at least in the short term, this study highlights the absence of tuberculosis
reactivation in patients receiving tofacitinib at 10 mg/day. A high retention rate indicates tolerability, although side effects
such as weight gain and infections warrant attention. The need for TB screening may be reviewed if larger data corroborates
the negligible risk of reactivation of TB.

Disclosure: V. Kale: None; S. yadav: None; C. Balakrishnan: None; R. Samant: None; B. Swain: None; S. Khanna:
None; A. Agrawal: None; A. Patankar: None.

Table 2 Results of Various screening protocols for the detection of latent tuberculosis and hepatitis before the start of tofacitinib treatment

Table 3 Outcome of patients receiving tofacitinib treatment
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Abstract Number: 0238

Longitudinal Assessment of CD8+ T Cell Responses to SARS-CoV-2 Pre-
and Post-breakthrough Infection and Its Association with COVID-19
Severity in Immunosuppressed Individuals

Aljawharah Alrubayyi1, Aaron Shulkin1, Judith James2, Meggan Mackay3, Dinesh Khanna4, Amit Bar-Or5, Susan
Macwana6, Ellen Goldmuntz7, James McNamara8, Sean McCarthy9, Matthew Sherman8, William Barry10, Ashley
Pinckney11, SarahWalker10, Sara Tedeschi12, Jeffrey Sparks13, Zachary Wallace14 and Gaurav Gaiha15, 1Ragon Institute of
Mass General, MIT and Harvard, Cambridge, MA, 2Oklahoma Medical Research Foundation, Oklahoma City, OK,
3Feinstein Institutes for Medical Research, Manhasset, NY, 4University of Michigan, Ann Arbor, MI, 5University of
Pennsylvania, Philadelphia, PA, 6OklahomaMedical Research Foundation, Oklahoma City, 7NIAID/ NIH, Washington, DC,
8NIH, Bethesda, MD, 9DAIT/NIAID/NIH, Rockville, MD, 10Rho, Durham, NC, 11Rho, St Louis Park, NC, 12Brigham and
Women’s Hospital, Boston, MA, 13Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA,
Boston, MA, 14Massachusetts General Hospital, Newton, MA, 15Massachusetts General Hospital, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Vaccines for SARS-CoV-2 have greatly reduced COVID-19 morbidity and mortality through the
induction of neutralizing antibody responses. However, T cell responses are also induced by infection and vaccination and
may be particularly important in protecting against severe infection in individuals who lack B cell responses. We have previ-
ously shown that SARS-CoV-2 vaccination induces enhanced T cell responses in pharmacologically B-cell depleted

Table 1. Subset Cohort Demographics and Clinical Characteristics of Immunosuppressed Patients with Breakthrough COVID-19 Following
Booster Vaccine Dose in the ACV01 Clinical Trial (n=36)
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patients, potentially contributing to a reduced risk of severe disease. However, the protective capacity of T cell responses to
prevent severe outcomes after breakthrough infection in immunosuppressed individuals remains unclear. Here, we longitu-
dinally evaluated T cell responses before and after breakthrough infection in immunosuppressed individuals and their asso-
ciation with disease severity.

Methods: A subgroup of participants from the ACV01 trial were included; ACV01 assessed the response to booster vaccine
in people using immunosuppressing therapies for rheumatoid arthritis, systemic sclerosis, systemic lupus erythematosus,
multiple sclerosis, or pemphigus. All patients had an inadequate antibody response to prior SARS-CoV-2 vaccine. Here,
we assessed participants with a breakthrough infection between 9/1/2021-3/1/2023 and PBMC samples available pre-
and post-infection. Ex vivo T cell reactivity was measured by IFN-γ ELISpot and proliferation through a six-day cell trace
dilution-based assay with overlapping SARS-CoV-2 Spike pools containing peptides from the Wuhan Hu-1 (WT), JN.1,
EG.5, XBB.1.5 and Omicron (BA.2 or BA.4/5) sequences.

Results: Among the 36 ACV01 trial participants with breakthrough infection and PBMCs, 5 were treated with mycopheno-
late mofetil (MMF)/mycophenolic acid (MPA), 10 with methotrexate (MTX), and 21 with B-cell depletion therapies (Table 1).
Breakthrough infections primarily occurred during the Omicron wave. Pre-infection, B cell-deficient individuals had elevated
effector and proliferative CD8+ T cells compared to participants using MMF/MPA or MTX (Figure 1). Although most partici-
pants had proliferative CD8+ T cell responses to SARS-CoV-2 WT strain pre-infection, 50% of MTX (5/10) and 45% of B-cell
depletion individuals (10/22) had no detectable responses to BA.1/BA.2 Omicron variant. However, breakthrough infection
induced CD8+ T cell responses to the BA.1/BA.2 in 40% (2/5) of MTX donors and 50% of B cell-deficient donors (5/10) who
lacked responses pre-infection. Breakthrough infection also broadened CD8+ T cell responses to cross-recognize the new

Figure 1. Effector T cell reactivity and proliferative CD8+ T cell responses are elevated in B-cell deficient individuals before breakthrough infection.
(A-B) Analysis of effector T cell responses (shown as IFNγ ELISpotspot-forming units (s.f.u) per 106 peripheral blood mononuclear cells “PBMCs”)
and proliferative CD8+ T cell responses (% of CTFRlowCD8+ T cells) pre- and post-infection to Wuhan Hu-1 (WT) (A) and BA.1/BA.2 Omicron var-
iant (B). (C) Comparison of clinical outcomes after BTI in individuals with or without detectable proliferative CD8+ T cell responses (threshold=1% of
CTFRlowCD8+ T cells). Differences between groups were evaluated using the nonparametric Mann-Whitney U test. Wilcoxon signed-rank test
was used for paired analysis (pre- and post-infection). Calculated P values are presented as follows: *P < 0.05.
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dominant XBB.1.5, EG.5 and JN.1 lineages. Evaluation of clinical outcomes of breakthrough infection showed that most
immunosuppressed individuals who had a proliferative CD8+ T cell response (27/36) to ancestral SARS-CoV-2 or to BA.1/
BA.2 variant (17/27) had mild disease and this was particularly notable amongst B cell-deficient individuals.

Conclusion: We demonstrate the potential role of T cells in limiting COVID-19 disease severity after breakthrough infection
in immunosuppressed individuals, highlighting the importance of considering T cell immunity in future SARS-CoV-2 vaccine
development.

Disclosure: A. Alrubayyi: None; A. Shulkin: None; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc.,
5, 10;M. Mackay: AbbVie/Abbott, 2, Immunovant, 2, Synthekine, 2, Takeda, 2; D. Khanna: AbbVie/Abbott, 2, Amgen,
2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics,
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; A. Bar-Or: None;
S. Macwana: None; E. Goldmuntz: None; J. McNamara: None; S. McCarthy: None; M. Sherman: None; W. Barry:
None; A. Pinckney: None; S. Walker: None; S. Tedeschi: Alexion, 2, Avalo Therapeutics, 2, Merck, 2, Novartis, 2;
J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2;
Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; G. Gaiha: None.

Abstract Number: 0239

Neutralising Antibody Responses to Bivalent SARS-CoV-2 Vaccines and
Hybrid Immunity in Patients on TNF Inhibitors: A Prospective
Cohort Study

Hilde S. Ørbo1, Taissa M. Kasahara2, Asia-Sophia Wolf3, Kristin H. Bjørlykke4, Joseph Sexton5, Ingrid Jyssum5, Anne
Therese Tveter5, Guri Solum3, Ingrid Fadum Kjønstad3, Andreas Lind6, Veselka Petrova Dimova-Svetoslavova6, Tore
K. Kvien7, Jørgen Jahnsen8, Espen A. Haavardsholm1, Ludvig A. Munthe9, Sella A. Provan5, John Torgils Vaage9, Siri
Mjaaland3, Kristin K. Jørgensen4, Gunnveig Grødeland9, Silje W. Syversen10 and Guro L. Goll10, 1Center for treatment of
Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, and University of Oslo
(UiO), Institute of Clinical Medicine, Oslo, Norway, Oslo, Norway, 2University of Oslo (UiO), Institute of Clinical Medicine,
Oslo, Norway, Oslo, Norway, 3Norwegian Institute of Public Health, Section for Immunology, Oslo, Norway, Oslo,
Norway, 4Akershus University Hospital, Department of Gastroenterology, Lørenskog, Norway, 5Center for treatment of
Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, Oslo, Norway, 6Oslo
University Hospital, Department of Microbiology, Oslo, Norway, Oslo, Norway, 7Center for treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway and University of Oslo (UiO), Institute of
Clinical Medicine, Oslo, Norway, Oslo, Norway, 8Akershus University Hospital, Department of Gastroenterology,
Lørenskog, Norway and University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway, 9Oslo University Hospital,
Department of Immunology, Oslo, Norway, and University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway,
Oslo, Norway, 10Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital,
Oslo, Norway, and University of Oslo (UiO), Institute of Health and Society, Oslo, Norway, Oslo, Norway

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The SARS-CoV-2 virus mutates continuously, posing challenges for patients with immune-
mediated inflammatory diseases (IMIDs) on tumour necrosis factor inhibitors (TNFi). These patients often have diminished
vaccine responses and are at a higher risk of severe infections. The efficacy of the recommended mono- and bivalent vac-
cine boosters in this patient population remains unclear.
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The objective of this study was to assess the neutralizing capacity and anti-spike antibody responses to SARS-CoV-2 in
TNFi-treated IMID patients, after receiving a monovalent 4th vaccine dose and a bivalent 5th vaccine dose, compared to
those with hybrid immunity.

Methods: These analyses from the ongoing observational Nor-vaC study included TNFi-treated IMID patients who received
either a 5th vaccine dose or experienced SARS-CoV-2 infection following a 4th vaccine dose (hybrid immunity).

Blood samples were collected 2-4 weeks after the 4th monovalent vaccine dose and after either subsequent COVID-19 or a
5th bivalent dose (BA.1 or BA.4/5).

Neutralizing antibody titres against three viral variants (Wuhan (WT), Omicron BA.1, and Omicron BA.4), and IgG anti-spike
antibody levels, were analysed. Group comparisons were performed with Mann Whitney U test.

Results: From December 17, 2021, to June 20, 2023, 371 IMID patients (86 rheumatoid arthritis, 72 psoriatic arthritis,
95 spondyloarthritis, 75 Crohn’s disease, 43 ulcerative colitis) on TNFi in mono- (60%) or combination (40%) therapy
received a 4th and a 5th vaccine dose or had a SARS-CoV-2 infection after the 4th vaccine dose, median age 58 (IQR
48-67), 53 % female.

In total, 322 patients, received a 5th bivalent vaccine dose, either BA.1 (40%), BA.4/5 vaccine (60%). Overall, 180 (49%) had
COVID-19 following a 4th vaccine dose (4th hybrid). All infections occurred while BA.1, BA.4 and BA.5 were the circulating
variants.

Patients with hybrid immunity had a higher median anti-spike antibody level than did infection-naïve patients following the 5th
dose BA.1 vaccine (p=0.0015), but comparable to levels after a 5th BA.4/5 vaccine dose (p=0.24) (figure A, table). Hybrid
immunity increased neutralizing antibody titres against all tested variants compared to a 4th vaccine dose (WT: p<

Table: Comparisons of anti-spike antibodies and neutralizing antibodies (NAb) following four monovalent vaccine doses in infection-naïve individ-
uals (4th dose), following a 5th bivalent vaccine dose with either BA.1 (5th dose BA.1) or BA.4/5 (5th dose BA.4/5) in patients without prior infec-
tion, and in patients with prior infection between the 4th monovalent and the 5th bivalent vaccine dose (4th dose hybrid).

Figure: Anti-spike antibody levels (A) in infection-naïve patients following a 4th monovalent dose (4th dose), and a 5th bivalent dose distributed by
type of vaccine (5th BA.1 vs 5th BA4.5), and in patients with COVID-19 following a 4th dose (4th dose hybrid) and neutralising titres (B) following
these immunisations. # <0.05 (compared to 4th dose) † <0.05 (compared to 5th dose BA.4/5). *p<0.05, ***p<0.001, **** p<0.0001.
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0.0001), BA1: p< 0.0001, BA4: p< 0.0001) and 5th vaccine dose with BA.1 (WT: p< 0.0001, BA1: p=0.0002, BA4: p<
0.0001) (figure B, table).

In infection-naïve patients, a 5th BA.4/5 vaccine increased neutralizing antibody titres against all viral variants tested (WT,
BA.1 and BA.4), compared to post-4th dose levels (WT: p=0.011, BA.1: p=0.001, BA.4: p=0.0001) (figure B, table). In
infection-naïve patients, a 5th BA.4/5 vaccine gave higher neutralizing antibody responses against BA.4 than a 5th BA.1
vaccine (p=0.023) and comparable to that after hybrid immunity (p=0.16) (figure B, table).

Conclusion: In IMID patients on TNFi who reported COVID-19 as a fifth antigenic exposure, neutralising antibody capacity
was superior to that following a fifth updated, bivalent vaccine in patients that were infection-naïve. Infection-naïve patients
benefit from the most updated vaccine, providing a humoral response almost comparable to that following infection.

Disclosure: H. Ørbo: None; T. Kasahara: None; A. Wolf: None; K. Bjørlykke: Janssen-Cilag, 6; J. Sexton: None;
I. Jyssum: None; A. Tveter: None; G. Solum: None; I. Kjønstad: None; A. Lind: None; V. Dimova-Svetoslavova:
None; T. Kvien: AbbVie/Abbott, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal, 6, Janssen,
2, 6, Novartis, 2, 5, Pfizer, 2, 5, Sandoz, 2, 6, UCB, 2, 5; J. Jahnsen: AbbVie/Abbott, 1, 3, 6, Bristol-Myers Squibb(BMS),
1, 6, Galapagos, 1, 6, Gilead, 1, 6, Janssen, 1, 6, Pfizer, 1, 2, 5, Roche, 1, 6, Sandoz, 1, 6, Takeda, 1, 6;
E. Haavardsholm: AbbVie/Abbott, 2, Celgene, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; L. Munthe: Incyte,
6, Janssen, 6; S. Provan: Boehringer-Ingelheim, 2; J. Vaage: None; S. Mjaaland: None; K. Jørgensen: Bristol-Myers
Squibb(BMS), 6, Roche, 6; G. Grødeland: AstraZeneca, 1, Bayer, 6, GlaxoSmithKlein(GSK), 6, Janssen, 1, Moderna,
1, Pfizer, 6, Sanofi, 6, Seqirus, 1, ThermoFisher, 6; S. Syversen: AstraZeneca, 1; G. Goll: AbbVie/Abbott, 1, 6, Galapa-
gos, 1, 6, Novartis, 1, Pfizer, 1, 6, UCB, 1, 6.
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3University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway, Oslo, Norway, 4Akershus University Hospital,
Department of Gastroenterology, Lørenskog, Norway, 5Center for treatment of Rheumatic and Musculoskeletal
Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, Oslo, Norway, 6Center for treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway and University of Oslo (UiO), Institute of
Clinical Medicine, Oslo, Norway, Oslo, Norway, 7Akershus University Hospital, Department of Gastroenterology,
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Oslo, Norway, 9Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital,
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Background/Purpose: Patients with immune-mediated inflammatory diseases (IMIDs) on immunosuppressive therapies
have attenuated humoral vaccine responses and are prone to more severe infections. Assessing the persistence of cellular
and humoral immunity following repeated SARS-CoV-2 vaccine doses and infection is important to evaluate the need for
booster vaccine doses.

The objective of this study was to assess the cellular and humoral responses to monovalent 4th (original) and bivalent 5th
(updated BA.1 or BA.4/5) SARS-CoV-2 vaccine doses and to COVID-19 following a 4th vaccine dose (hybrid immunity) in
IMID patients on tumour necrosis factor inhibitors (TNFi).

Methods: The ongoing observational Nor-vaC study includes patients with arthritis or inflammatory bowel disease receiving
multiple SARS-CoV-2 vaccines.

The present analyses include patients using TNFi. The 4th dose group received four monovalent vaccine doses; the 4th
dose hybrid group received four monovalent vaccine doses followed by COVID-19; the 5th dose hybrid group had
COVID-19 between a 4th monovalent and a 5th bivalent vaccine dose.

Participants provided serum and peripheral blood mononuclear cells (PBMCs) 2-4 weeks after vaccines and COVID-19, and
prior to a 5th dose (median 6 months (IQR 4-11 months) after COVID-19). CD4 and CD8 T cell responses to SARS-CoV-2
spike and IgG anti-spike antibodies were analysed. T cell responses were measured by flow cytometry (≥0.01% increase
in responding CD4 or CD8 cells compared to unstimulated cells).

Results: Between December 17th 2021, and June 20th 2023, 382 IMID patients (86 rheumatoid arthritis, 66 psoriatic arthritis,
94 spondyloarthritis, 84 Crohn’s disease, 52 ulcerative colitis) on TNFi in mono- (61%) or combination therapy (39%) received a
4th monovalent and a 5th bivalent vaccine dose (82%), and 57 % had COVID-19 following a 4th vaccine dose, median age
57 (IQR 46–66), 201 female (53%). Overall, 69 patients provided PBMCs, and 382 patients provided serum samples.

Infection induced no significant increase in spike-specific CD4 T cell responses in individuals who had already received a 4th
dose (Table). CD4 T cell responses after hybrid immunity waned over the next 6 months, and a 5th vaccine dose restored
CD4 T cell responses to the level seen 2-4 weeks after infection.

Table: Comparisons of CD4 and CD8 T cell responses, and anti-spike antibody levels between the 4th dose, the 4th dose hybrid (following COVID-
19 after a 4th dose), and the 5th dose hybrid group before (pre-5th dose) and after vaccination (5th dose hybrid).

Figure: CD4 and CD8 T cell responses, and anti-spike antibody levels, in the 4th dose group, the 4th dose hybrid group, and the 5th dose hybrid
group before (pre-5th dose) and after vaccination (5th dose hybrid).
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CD8 T cell responses following 4th vaccine dose remained stable after infection and also in the next 6 months (Figure). CD8
T cell responses to a 5th vaccine dose did not significantly differ from those post-infection or a 4th vaccine dose.

Patients with hybrid immunity had higher IgG anti-spike antibody levels than patients receiving only 4th dose. This humoral
response had waned prior to, but increased following the 5th vaccine dose.

Conclusion: In IMID patients on TNFi who had undergone COVID-19 during the last six months,CD4 T cell and humoral
responses waned over time following four vaccinations and infection, with responses restored by a vaccine booster.

However, CD8 T cell responses after four immunisations showed no significant benefit of further booster doses, suggesting
established, long-lived cellular responses after four SARS-CoV-2 vaccine doses that could be clinically protective.

Disclosure: H. Ørbo: None; A. Wolf: None; T. Kasahara: None; K. Bjørlykke: Janssen-Cilag, 6; I. Jyssum: None;
J. Sexton: None; A. Tveter: None; G. Solum: None; I. Kjønstad: None; I. Christensen: None; T. Kvien: AbbVie/
Abbott, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal, 6, Janssen, 2, 6, Novartis, 2, 5, Pfi-
zer, 2, 5, Sandoz, 2, 6, UCB, 2, 5; J. Jahnsen: AbbVie/Abbott, 1, 3, 6, Bristol-Myers Squibb(BMS), 1, 6, Galapagos, 1, 6,
Gilead, 1, 6, Janssen, 1, 6, Pfizer, 1, 2, 5, Roche, 1, 6, Sandoz, 1, 6, Takeda, 1, 6; E. Haavardsholm: AbbVie/Abbott,
2, Celgene, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; L. Munthe: Incyte, 6, Janssen, 6; S. Provan:
Boehringer-Ingelheim, 2; J. Vaage: None; K. Jørgensen: Bristol-Myers Squibb(BMS), 6, Roche, 6; G. Grødeland:
AstraZeneca, 1, Bayer, 6, GlaxoSmithKlein(GSK), 6, Janssen, 1, Moderna, 1, Pfizer, 6, Sanofi, 6, Seqirus, 1, Thermo-
Fisher, 6; S. Mjaaland: None; S. Syversen: AstraZeneca, 1; G. Goll: AbbVie/Abbott, 1, 6, Galapagos, 1, 6, Novartis,
1, Pfizer, 1, 6, UCB, 1, 6.
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7Duke University School of Medicine, Durham

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The ACR recommends SARS-CoV-2 vaccination for all patients with rheumatic diseases, but it is
unknown how patients with SLE will respond to the vaccine, given aberrant immune systems and frequent use of immune
suppressing medications.

Methods: Using biobanked serum from before and following vaccination, we investigated the immunogenicity of two
doses of a SARS-CoV-2 mRNA vaccine in 87 adult SLE patients and 16 adult healthy controls. ELISA was used to
assess the amount of ancestral strain (D614G) anti-spike antibodies being produced, reported as area under the curve
(AUC); an AUC < 2 was considered to be a minimal response, 2-6 blunted response, and > 6 full response. To deter-
mine antibody avidity, 7M urea was used as a chaotropic agent (avidity = [7M urea AUC/PBS AUC] x100), and
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neutralization was assessed using a lentiviral pseudovirus neutralization assay, reported as ID50 (ID50 of 100+ being
considerate adequate).

Results: As seen in Table 1, healthy controls had a higher AUC (mean 7.95, median 7.72, range 5.88-10.60) compared to
the 87 SLE patients (mean 6.23, median 7.09, range 0.34-11.5; p=0.0002). The responses of 23 SLE patients who were
receiving no immunosuppressive medications (mean 7.36, median 7.96, range 0.34-10.5) were not different, as a group,
from those of healthy controls (p=0.3). Among SLE patients, neither disease activity nor prednisone dose (0-60 mg;
p=0.8) was associated with AUC. Compared to healthy controls (p=0.0008) or SLE patients not taking immunosuppres-
sants (p=0.008), SLE patients treated with rituximab (n=3, mean 4.90, range 3.75-5.70) or mycophenolate (n=20, mean
5.01, median 5.68, range 0.50-10.34) had significantly reduced antibody production. As seen in Figure 1, 94% of healthy
controls had a full response, with 1 person (6%) having a blunted response, just below the threshold of 6. Among SLE
patients, however, more than one third had a blunted response, and more than 10% had minimal-to-no response. Impaired
antibody production was most notable in SLE patients treated with mycophenolate or methotrexate, with 30% of the
patients in each group showing minimal-to-no response. Avidity studies revealed no significant difference between healthy
control avidity and SLE patient avidity (p=0.61). As seen in Figure 2, despite similar avidity, neutralization differed between
healthy controls and SLE patients: whereas 100% of healthy controls neutralized ancestral strain SARS-CoV-2, only 92%
of SLE patients who had an AUC > 6 neutralized adequately; intriguingly, neutralization of SARS-CoV-2 was observed in
66% of SLE patients with an AUC 2-6 and in 55% of SLE patients with an AUC < 2.

Figure 1. Categorical representation of the area under the curve (AUC) for vaccination strain SARS-CoV-2 anti-spike antibody production in health
controls and in SLE patients on a variety of medications. AUC <2 is considered minimal-to-no response (red); AUC 2-6 is considered blunted
response (orange); and AUC >6 is considered full response (green). HCQ=hydroxychloroquine; MMF=mycophenolate or mycophenolic acid;
MTX=methotrexate; AZA=azathioprine; Belim=belimumab; RTX=rituximab; pred=prednisone.

Table 1. Amount of vaccination strain SARS-CoV-2 anti-spike antibody produced by health controls and by SLE patients who had each received
two doses of a SARS-CoV-2 mRNA vaccine described as area under the curve (AUC). HCQ=hydroxychloroquine; MMF=mycophenolate or myco-
phenolic acid; MTX=methotrexate; AZA=azathioprine; Belim=belimumab; RTX=rituximab; pred=prednisone. A Bonferroni correction for multiple
comparisons suggests a p-value of ≤0.006 as the cutoff for statistical significance (significant p-values are bolded).
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Conclusion: We show that treatment with either rituximab or mycophenolate, but not prednisone, significantly blunts the
humoral immunogenicity of SARS-CoV2 mRNA vaccines. Our results also suggest that, while the anti-spike antibodies pro-
duced by SLE patients have similar avidity, they have decreased ability to neutralize virus in comparison to the antibodies
produced by healthy controls.

Disclosure: R. Sadun: None;D. Crair: None; E.Walter: Clinetic, 5, Iliad Biotechnologies, 1, Moderna, 5, Najit Technol-
ogies, 5, 5, Pfizer, 5, Shionogi, 7, Vaxcyte, 1; E. St.Clair: Amgen, 5, Everest Clinical Research Corporation, 2, Horizon
Therapeutics, 2, Medpace, 2, ModernaTx Inc, 2, Related Sciences, 2, Resolve Therapeutics, 2, Sonoma Biotherapeu-
tics, 2, Zenus Pharmaceuticals, 2; D. Pisetsky: None; A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5;
M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; J. Rogers: Amgen, 2, Ampel Biosolutions, 1, Aur-
inia, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, Immunovant, 2, 5, Pfizer, 5; K. Sun: None; L. Criscione-Schreiber: UCB,
5;M. Maheswaranathan: AstraZeneca, 2, 6, UCB, 2; J. Doss: None; S. Valencia: None;M. Moody: GlaxoSmithKline
(GSK), 1, Grid Therapeutics, LLC., 8, 10.
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Figure 2. All 16 healthy controls effectively neutralized D614G (vaccination strain) SARS-CoV-2 in a lentiviral pseudovirus neutralization assay,
which includes individuals whose AUCs were slightly over or slightly under 6. In SLE, however, only 92% (65/71) of patients with an AUC >6 effec-
tively neutralized D614G, and among SLE patients with AUCs <6, roughly 50% of patients were able to effectively neutralize D614G, with the rates
of neutralization varying minimally between individuals with low versus very low levels of vaccine-induced anti-spike protein.
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Background/Purpose: Immunocompromised patients constitute a high-risk group for severe COVID-19 outcomes
and those on B cell depleting therapy (BCTD) are among the most vulnerable. Previous work by our group has docu-
mented these risks in the pre-Omicron era as well as the effectiveness of monoclonal antibody therapy in attenuating
severe outcomes. Recent work has documented the persistence of this clinical vulnerability among patients on BCTD
into the Omicron era. In the Omicron era outpatient management is centered about the use of oral antiviral therapy
with nirmatrelvir/ritonavir or molnupiravir. Data are now emerging on their effectiveness against Omicron infections
across the broad category of patients classified as high risk by CDC, however their effectiveness in patients on BCDT
remains unknown. We conducted an observational cohort study examining the effectiveness of oral nirmatrelvir/
ritonavir or molnupiravir on COVID-19 outcomes in patients receiving BCDT for immune mediated inflammatory dis-
eases (IMIDs).

Methods: Data were derived from the EHR for this observational cohort study. Inclusion criteria: adults (≥18 years)
with 1) positive COVID-19 test 12/19/21-3/1/24, 2) with IMID ICD-10 code (RA, ANCA vasculitis, SLE, DM, Sjogren’s,
CNS inflammatory disease, pemphigus, IgG4-RD, AIHA, GBS) within 3 years prior to positive test, 3) receipt of rituxi-
mab or ocrelizumab within 1 year prior to positive test. The primary outcome was death or hospitalization from
COVID-19 within 28 days. Data collected were described using counts, means, standard deviations, medians, quar-
tiles and ranges for all continuous variables and counts and percentages for categorical variables. R 4.3.1 software
was used for all analyses.

Results: 1,138 patients met inclusion criteria (Table 1). 50.8% (n=578) had a diagnosis code for CNS inflammatory disease,
57.3 % (n=652) had rheumatologic diagnoses and 16.3% (n=186) had other diagnoses. 278 patients had >1 ICD indication
for BCDT. 687 received rituximab, 451 ocrelizumab. For outpatient treatment, 30.8% (n=351) received nirmatrelvir/ritonavir,
6.8% (n=77) molnupiravir, 3.3% (38) monoclonals, 18.9% (n=215) remdesivir, and 40.2% (n=458) received no treatment. Of
the entire cohort, 14.3% (n= 163) were hospitalized and 3.3% (n=37) died. In the nirmatrelvir/ritonavir group, its use was
associated with significantly decreased incidence of hospitalization and death (Figure 1). Using a multivariate Cox-regression
model, nirmatrelvir/ritonavir remained associated with lower incidence of primary outcome (aHR 0.52 (0.28 to 0.95) (Table 2).
NNT to prevent hospitalization or death for nirmatrelvir/ritonavir was 17. Rate of death or hospitalization was higher for ritux-
imab patients compared to ocrelizumab (17.8% vs. 11.3%).

Conclusion: In this observational cohort study of IMIDs patients with indications for anti-CD20 therapy, treatment with nir-
matrelvir/ritonavir was associated with lower rates of hospitalization and death from COVID-19. Despite improved outcomes
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of SARS-CoV-2 infection during Omicron compared to prior epochs, patients receiving BCDT remain high risk for poor out-
comes and should continue to be offered early outpatient treatment with nirmatrelvir/ritonavir.

Disclosure: C. Calabrese: AstraZeneca, 2, 6, sanofi, 2, 6; X. wang: None; A. Duggal: None; G. Sacha: Wolters
Kluwer, 2; S. Huang: None; L. Calabrese: Amgen, 2, 6, AstraZeneca, 2, jansen, 2, sanofi, 2, UCB, 2, 6.
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Background/Purpose: Immune response in patients with immune-mediated inflammatory diseases (IMID) is compromised.
As SARS-CoV-2 vaccine trials excluded patients on immunosuppressive therapy, data about vaccination efficacy in this
patient group was insufficient.

To evaluate humoral response to SARS-CoV2 vaccination and breakthrough COVID-19 disease in IMID patients on biolog-
ical therapy compared to healthy individuals.

Methods: Consecutive patients with rheumatoid arthritis (n=65), axial spondyloarthritis (n=30), psoriasis (n=23), psoriatic
arthritis (n=20), juvenile idiopathic arthritis (n=17), ANCA-vasculitis (n=4), ulcerative colitis (n=3), systemic lupus erythemato-
sus (n=3) and suppurative hidradenitis (n=1) were included. Control group (n=232) consisted of healthy volunteers.

Medical and SARS-CoV-2 vaccination history was collected and disease activity evaluated. Breakthrough COVID-19 infec-
tion was monitored for 12 months. Antibodies (Ab) against SARS-COV-2 Spike protein were measured at 3 and 6 months
after full vaccination course using Elecsys Anti-SARS-CoV-2 S electrochemiluminescence immunoassay.

Results: Treatment groups included (n; %) TNFi (110; 64.7), IL-6i (15; 8.8), IL-17i (12; 7), CD-20i (12; 7), IL-12/23/IL-23i (8;
4.7), JAKs (6; 3.5), IL-4/13i (4; 2.3), CTLA-4 (2; 1.1) and GM-CSFi (1; 0.6).

CsDMARD monotherapy was used in 73 (42.9%), combination in 9 (5.3%) patients and glucocorticoids (GC) in
21 patients (12.3%).

The median level of SARS-CoV-2 anti S-protein Abs in patient and control group at month 3 was 309.2 (0-23540) and 1074
(108-49620) U/ml (p< 0.001), respectively, and 148.7 (0.4-79700) vs 686.4 (72-86450) U/ml (p< 0.001) at month 6 (Fig 1).
According to linear regression model adjusted to age, sex and BMI, Ab level in patient group was 46% lower.

Age influenced significantly Ab levels in both groups, with every additional year Ab level being 1% lower. Antibody levels were
not influenced by sex, BMI, smoking, or concomitant diseases.
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Biological treatment influenced antibody levels significantly (Fig 2). No effect of diagnosis, disease activity, GC or csDMARD
use was observed.

Breakthrough COVID-19 infection occurred in 44 patients (26%) and 56 controls (24%), p=0.689. The Ab level in the
infected individuals was 1522 and non-infected 1246 U/ml (p=0.5254).

Six patients and no controls needed hospitalization due to severe COVID-19 infection. Hospitalized patients were older
(66.8, SD=9.9; 56-83), had lower median Ab levels (2.85 (0.4-133.4) vs 287.5 (0 - 105708 U/ml), p=0.002) and at least
one concomitant disease. Three patients had been treated with rituximab, 2 with adalimumab and 1 with abatacept.

Conclusion: In SARS-CoV-2 vaccinated IMID patients on biological therapy, the levels of anti-S-protein Ab was significantly
lower and rate of severe COVID-19 infection requiring hospitalization significantly higher than in the control group, correlating
with lover levels of anti-S Abs, higher age, and presence of concomitant disease.

Lower Ab levels were associated with rituximab-therapy and older age. Disease activity, csDMARD or CS use had no effect.

Despite full course of vaccination IMID patients on biological therapy are less protected against severe COVID-19 infection.

Disclosure: E. Raussi: AbbVie/Abbott, 6, Janssen, 6; M. Eisen: AbbVie/Abbott, 6, Janssen, 6, Novartis, 6; K. Palk:
None; M. Kütt: None.

Figure 1. Anti-S-protein Abs in patients and controls at 3 and 6 months after COVID-19 vaccination.

Figure 2. Treatment groups and anti-S-protein Abs at 3 months after COVID-19 vaccination.
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Abstract Number: 0244

Adjunctive Belimumab Exerts Favorable Ferritin Recovery and Survival
for Post-COVID Interstitial Lung Disease in Patients with Immune
Mediated Inflammatory Diseases Treated with Rituximab: A Case Series

Pei-Hsinq Lai1, Cheng-Hsun Lu2 and Song-Chou Hsieh3, 1Taipei City Hospital, Taipei, Taiwan (Republic of China), 2National
Taiwan University Hospital, Taipei, Taiwan, 3National Taiwan University Hospital, Taipei, Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Post-COVID interstitial lung disease (post-COVID ILD) is a critical sequelae yet the role of immuno-
modulatory therapies remains unclear. We explored to characterize post-COVID ILD in patients with rituximab-treated
immune mediated inflammatory diseases (IMID), and using adjunctive biologic disease-modifying anti-rheumatic drugs
(bDMARDs) as treatment.

Methods: In the NTUH-RTX cohort, we included IMID patients with COVID-19 infection during September 2022 and
January 2024, received adjunctive bDMARDs in addition to tocilizumab (TCZ) for post-COVID ILD. Patients with repeat
COVID-19 infection > 60 days apart were calculated as separate events. The demographics, serum markers and medical
outcomes were systematically reviewed from the electronic health records.

In this analysis, the patients were categorized based on the mechanism of adjunctive bDMARDs received for post-COVID
ILD: adjunctive abatacept (ABA), adjunctive belimumab (BEL) and TCZ-only. We defined the significant ferritin response as
serum ferritin recovery over 80% or normalization after bDMARDs initiation. Outcomes included significant ferritin response,
all-cause mortality, subsequent hospitalization and oxygen independence (within 90 days). Associations with outcomes
were explored using Chi-square test or Mann-Whitney U-test. The Kaplan-Meier method with log-rank test was adopted
for analysis. All analyses were conducted via R software.

Results: A total of 28 post-COVID ILD events in 23 IMID patients were included. Table 1 and 2 summarized the char-
acteristics. The median age was 52 and 21.7% had ILD before COVID-19 infection. Five patients had repeat COVID-19
infection. All-cause mortality was 39.1%. 64.2% of the survivors achieved oxygen independence within 90 days.
Among the 28 included post-COVID ILD events, 16 (57.1%) in ABA group, 5 (17.9%) in BEL group and 7 (25.0%) in
TCZ-only group. All events utilizing combinational extended antiviral regimen survived (Fig 1A).
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Stratified with ABA exposure, no between-group difference regarding demographics, concomitant medications or serum
markers yet numerically less combinational extended antiviral regimen users in the ABA group. Poor serum ferritin recovery
(p=0.041), higher all-cause mortality (p=0.054), and numerically higher subsequent hospitalization (p=0.087) while less oxy-
gen independence were seen in the ABA group (Fig 1B-D).

In comparing BEL vs. ABA group, higher serum ferritin significant responses (p=0.053) were seen in the BEL group. No mor-
tality detected in the BEL group (Fig 1E-F). No differences regarding subsequent hospitalizations for the survivors in ABA and
BEL groups.

Conclusion: This study highlights new evidence of belimumab use in IMID patients. Adjunctive belimumab for refractory
post-COVID ILD exerts favorable ferritin recovery and survival. Combinational extended antiviral regimen potentially reduces
mortality in post-COVID ILD. Further studies are needed to assess the clinical implications of this study, investigate the role of
B-cell activating factor (BAFF) signaling in COVID-19 ILD especially for patients under chronic B cell depletion, and if belimu-
mab’s anti-atherogenic potential attenuate post-COVID hyperinflammation.

Disclosure: P. Lai: None; C. Lu: None; S. Hsieh: None.
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Abstract Number: 0245

The Impact of COVID-19 and ‘Long COVID’ on Self-Reported Disease
Activity, Disability, and Quality of Life in Patients with Inflammatory
Arthritis

Zachary Wallace1, Miao Lin2, Shruthi Srivatsan2, Andrew King2, Xiaosong Wang3, Rathnam Venkat4, Naomi Patel2,
Yumeko Kawano5, Abigail Schiff5, Jennifer Hanberg2, Emily Kowalski5, Colebrook Johnson2, Kathleen Vanni3, Zachary
Williams2, Grace Qian3, Caleb Bolden2, Kevin Mueller5, Katarina Bade5, Alene Saavedra5 and Jeffrey Sparks6,
1Massachusetts General Hospital, Newton, MA, 2Massachusetts General Hospital, Boston, MA, 3Brigham and Women’s
Hospital, Boston, MA, 4Tufts University School of Medicine, Boston, MA, 5Brigham and Women’s Hospital, Boston, MA,
6Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: People with rheumatoid arthritis (RA), psoriatic arthritis (PsA), juvenile idiopathic arthritis (JIA), and
axial spondyloarthritis (axSpA) are at risk for poor COVID-19 outcomes, including Long COVID. Little is known about the
impact of Long COVID on rheumatic disease activity, disability, and quality of life. We examined these associations in people
with inflammatory arthritis and prior COVID-19.

Table 1: Baseline Demographics and Characteristics of Rheumatic Disease and COVID-19 Infection
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Methods: RheumCARD is a prospective cohort study recruiting people with systemic rheumatic disease with (≥ 28 days
after COVID-19 onset) and without COVID-19 from a US healthcare system. Surveys include the Routine Assessment of
Patient Index Data 3 (RAPID-3), modified health assessment questionnaire (MHAQ), short form 12 (SF-12), fatigue symptom
inventory (FSI), and short form McGill Pain Questionnaire (SF-MPQ). Participants report rheumatic disease control (scale
0-10, 10 being well-controlled) before and after COVID-19 or test for COVID-19 (comparators). We included participants
with inflammatory arthritis who did surveys 3/2021-10/2023. Participants reported symptoms that began with their infection
and symptom duration. Long COVID was defined as symptoms of acute COVID-19 for ≥ 28 days (CDC Definition). We
assessed the association of Long COVID with these measures in unadjusted and adjusted models.

Results: We analyzed n=108 with Long COVID, n=165 without Long COVID but prior infection, and n=59 without prior
COVID-19 (Table 1). RA was the most common diagnosis (69.4%, 64.9%, 84.8%, respectively); most were female
(88.9%, 74.6%, and 78.0%, respectively). Mean age was 54.1, 53.7, and 58.3 years, respectively. The most common Long
COVID symptoms were fatigue/malaise (40.7%), altered or loss of sense of smell/taste (23.2% and 19.4%), congestion
(17.6%), and cough (16.7%). Those with vs without Long COVID (Table 2) had worse mHAQ (median 0.4 vs 0.1, p< 0.01)
and RAPID-3 (median 3.7 vs 2.3, p< 0.01) scores. They also had worse physical and mental health (median SF-12

Table 2: Measures of Disease Activity, Quality of Life, Fatigue, and Pain

Table 3: Differences in Measures of Disease Activity, Quality of Life, Fatigue, and Pain
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component scores: 38.1 vs 47.2, p< 0.01 and 48.6 vs 53.0, p=0.03, respectively). They had greater fatigue and fatigue
interference (median 5 vs 4, p=< 0.01 and 3.0 vs 1.7, p< 0.01) and worse sensory, affective, and present pain (p< 0.05 for
all comparisons). Both groups rated worse control of their arthritis after vs before COVID-19 (P< 0.01 for each). Similar
trends were observed when comparing those with Long COVID to those without prior COVID-19. These differences per-
sisted after adjustment for age, sex, and race (Table 3) and after adjusting for baseline depression.

Conclusion: People with inflammatory arthritis and Long COVID have worse self-reported disease activity, quality of life,
fatigue, and pain when compared to those who had COVID-19 but no Long COVID. The differences in several measures
were greater than the minimally clinically important differences. These findings suggest that SARS-CoV-2 may trigger a pro-
cess in some people with inflammatory arthritis that exacerbates pain and fatigue and reduces quality of life. Interpretation of
patient-reported outcome measures, especially disease-specific measures, even months after COVID-19, may be difficult
because of the impact of Long COVID.

Disclosure: Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2;M. Lin: None; S. Srivatsan:
None; A. King: None; X. Wang: None; R. Venkat: None; N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC
Health, 2; Y. Kawano: None; A. Schiff: None; J. Hanberg: None; E. Kowalski: None; C. Johnson: None; K. Vanni:
None; Z. Williams: None; G. Qian: None; C. Bolden: None; K. Mueller: None; K. Bade: None; A. Saavedra: None;
J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Abstract Number: 0246

Selectively Targeting TRBV11-2+ T Cells in Multisystem Inflammatory
Syndrome in Children (MIS-C) Using Bispecific T Cell-Engaging Antibodies

Elana Shaw, Stephanie Glavaris, Brian Mog, Alexander Pearlman, Sarah DiNapoli, Jin Liu, Kyle J. Kaeo, Kenneth
W. Kinzler, Chetan Bettegowda, Shibin Zhou, Bert Vogelstein, Suman Paul and Maximilian F. Konig, The Johns Hopkins
University School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Multisystem Inflammatory Syndrome in Children (MIS-C) is a rare but potentially deadly immune
complication after infection with SARS-CoV-2. In patients with MIS-C, a striking clonal expansion of T cells using the β-chain
variable (TRBV) gene 11-2 (TRBV11-2) is observed and correlates with disease severity and cytokine levels. A superantigen
(Sag)-like motif adjacent to the furin-like cleavage site (FCS) in the SARS-CoV-2 spike protein (T678NSPRRARSV687) has
been implicated as a potential driver of TRBV11-2+ T cell expansion and hyperinflammation. The treatment for MIS-C
involves global immunosuppression, but leaves children vulnerable to infections. Ideal treatments for MIS-C would selec-
tively and rapidly eliminate disease-causing, clonally expanding T cells while sparing protective immune responses. Target-
ing these T cells through their shared germline encoded regions of the T cell receptor (TCR) provides an opportunity to
selectively deplete expanded, TRBV11-2+ T cells. We therefore developed a bispecific T cell engaging antibody (BiTE) ther-
apy that eliminates TRBV11-2+ T cells.

Methods: Anti-TRBV11-2 and anti-CD3 single-chain variable fragment (scFv) sequences were synthesized and cloned into
mammalian expression vectors. TRBV11-2xCD3 bispecific T-cell engagers (BiTEs) were expressed in ExpiCHO cells. Poly-
clonal human T cells were CRISPR-Cas12a-edited to remove or replace their endogenous TCRs with 5 disease-associated
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TRBV11-2+ TCR sequences cloned from patients with MIS-C. Binding of anti-TRBV11-2 to engineered TRBV11-2+ T cells
and T cells expressing other TRBV genes was determined by flow cytometry. Engineered MIS-C-derived TRBV11-2+ T cells
were stained with CellTrace Violet, incubated with purified spike protein trimers (with or without FCS mutation) or CD3/CD28
T cell activator (positive control), and proliferation measured by flow cytometry. Engineered MIS-C-derived TRBV11-2+ T
cells and polyclonal human T cells were treated with TRBV11-2xCD3 BiTEs and depletion of TRBV11-2+ T cells quantified
by flow cytometry.

Results:We developed BiTEs to redirect T cells to selectively eliminate TRBV11-2+ T cells that are associated with hyperin-
flammation in MIS-C (A-B). Anti-TRBV11-2 selectively bound CRISPR-engineered human T cells expressing disease-
associated TRBV11-2+ TCRs cloned from patients with MIS-C (C), but not T cells expressing other TRBV alleles or no
TCR. Incubation of engineered MIS-C-derived TRBV11-2+ T cells with intact or FCS-mutant spike protein trimers did not
result in TRBV11-2+ T-cell proliferation above background, suggesting that the SAg motif alone is insufficient to explain
the clonal expansion of TRBV11-2+ T cells in MIS-C. In culture of engineered and polyclonal T cells, TRBV11-2xCD3 BiTEs
selectively depleted TRBV11-2+ T cells in a dose-dependent manner (D).

Conclusion: We describe an off-the-shelf, precision immunotherapy approach for the fast and deep depletion of
TRBV11-2+ T cells in patients with MIS-C. TRBV11-2xCD3 BiTEs are highly potent and specific at eliminating TRBV11-2+
T cells. TRBV11-2xCD3 BiTEs highlight the opportunities for TCR allele-targeted precision drugs for the treatment of auto-
immune and T cell-mediated diseases.

Disclosure: E. Shaw: None; S. Glavaris: None; B. Mog: None; A. Pearlman: None; S. DiNapoli: None; J. Liu: None;
K. Kaeo: None; K. Kinzler: CAGE Pharma, 8, Clasp, 2, 8, 10, Exact Sciences, 8, Haystack Oncology, 8, 10, Neophore,
2, 8, Personal Genome Diagnostics, 2, 8, Thrive Earlier Detection, 2, 8, 10; C. Bettegowda: Belay Diagnostics, 8, Bio-
naut Labs, 2, Depuy-Synthes, 2, Haystack Oncology, 2, OrisDx, 8, Privo Technologies, 2; S. Zhou: BioMed Valley Dis-
coveries, 5, Clasp, 2, 8, 10, Exact Sciences, 8, Neophore, 2, 8, Personal Genome Diagnostics, 2, 8; B. Vogelstein:
Catalio Capital Management, 2, Clasp Therapeutics, 2, 8, 10, Haystack Oncology, 2, 8, 10, Thrive Earlier Detection,
2, 8, 10; S. Paul: Clasp, 9, 10, Curio Science, 2, IQVIA, 2, Merck, 2; M. Konig: Argenx, 2, Atara Biotherapeutics,
2, ManaT Bio (Clasp), 9, Revel Pharmaceuticals, 2, Sana Biotechnology, 1, 2, Sanofi, 2.

482

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0247

Enhanced Immunogenicity of the Recombinant Herpes Zoster Vaccine
After One-Week of Mycophenolate Mofetil Discontinuation in Patients
with Autoimmune Rheumatic Diseases: Interim Results from a
Prospective Randomized Phase 4 Study

Sandra Pasoto1, Isabele Antonelli1, Ana Cristina Medeiros-Ribeiro2, Nadia Aikawa3, Leonard Kupa1, Eduardo Borba1,
Luciana Seguro4, Emily Figueiredo Neves Yuki1, ANA PAULA ASSAD1, Carla Saad4, Andrea Shimabuco4, Andrea Negrini1,
Julia Medeiros1, Talita Ribeiro1, Samuel Shinjo4, Percival Sampaio-Barros4, Danieli Andrade5, Fernando Souza4, Renata
Miossi4, Clovis Silva6 and Eloisa Bonfa1, 1Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de
Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 2Rheumatology Division, Hospital das
Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Jose Dos Campos, Brazil, 3Rheumatology
Division and Pediatric Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de São
Paulo, São Paulo, SP, Brazil, 4Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina,
Universidade de Sao Paulo, São Paulo, SP, Brazil, 5University of São Paulo, São Paulo, SP, Brazil, 6Rheumatology Division
and Pediatric Rheumatology Unit, Instituto da Criança e do Adolescente, Hospital das Clinicas HCFMUSP, Faculdade de
Medicina, Universidade de Sao Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recently, it was demonstrated that temporarily halting mycophenolate mofetil (MMF) for 1-week
post-COVID-19 vaccination in systemic lupus erythematosus (SLE) patients improved humoral response, without exacer-
bating the underlying disease. Thus, we assessed the MMF discontinuation after each dose of the recombinant vaccine
for herpes zoster (RZV or Shingrix®) in patients with autoimmune rheumatic diseases (ARD). Objective: To evaluate the
effect of MMF withdrawal after RZV on increasing the immune response in ARD patients with controlled underlying
disease.

Figure 1. Geometric mean titer (GMT) of anti-gE antibodies (mIU/mL). MMF = mycophenolate mofetil.

483

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: In this prospective randomized phase 4 study of 230 ARD patients with well-controlled disease, patients received
two intramuscular doses of RZV 6 weeks apart at D0 (V1) and D42 (V2). Randomization allocated patients into two groups:
MMF-hold, where MMF was suspended for 1 week after each dose of RZV; MMF-maintain, where therapy remained stable.
Immunogenicity was evaluated at baseline (V1) and after 12 weeks (V3) and disease activity was assessed at V1, V2 and V3.
Humoral immunogenicity was measured by anti-gE antibody serum concentrations using an in-house ELISA. A humoral
response to RZV was defined as anti-gE antibody concentration ≥4-fold the lower limit of detection (0.02 mIU/mL) in initially
seronegative subjects and as an antibody concentration ≥4-fold the prevaccination concentration in initially seropositive
subjects ( >0.02 mIU/mL). Geometric mean titer (GMT) was calculated from logarithm-transformed concentrations. Samples
were tested in duplicates (range: 0.02 to 40 mIU/mL). Disease flare was defined as >3 points increase in Systemic Lupus
Erythematosus Disease Activity Index 2000 (SLEDAI 2K) for SLE and clinical judgment and/or increase in therapy for the
other ARDs.

Results: In this interim analysis, among the 90 ARD (77 SLE, 9 systemic sclerosis and 4 myopathies) patients enrolled,
76 (39 in the MMF-hold group and 37 in the MMF-maintain group) had complete data through the first 12 weeks (V1 and
V3). The two groups were similar in age (p=0.191), sex (p=0.082), ARD diagnosis (p >0.05) and concomitant therapies,
including glucocorticoids (p=0.066) and biologic drugs use (p=0.929). At V3, the MMF-hold group exhibited significantly
higher GMT [17.3 (95%CI 13.8-21.7) vs. 7.6 (95%CI 5.0-11.3) mIU/mL, p=0.002] (Figure 1), and a greater factor increase
in GMT [51.7 (95%CI 31.3-85.3) vs. 20.1 (95%CI 12.7-31.6), p=0.03] compared to the MMF-maintain group. Flare rates
were similar between the MMF-hold and MMF-maintain groups at V2 (12.8 vs. 2.7%, p=0.201) and V3 (20.5 vs. 5.4%,
p=0.087). Patients in the MMF-hold group reported significantly higher incidences of local pain (p=0.013) (mean duration
of 2.8 ± 1.5 days) after the first dose, however none of them had vaccine-related moderate or severe adverse events. No
herpes zoster cases were reported up to week 12 in both groups.

Conclusion: Our study demonstrates that a short-term MMF discontinuation of 1 week following each dose of the RZV vac-
cine substantially enhances the humoral response, with no deterioration of disease activity. This innovative approach shows
promise in boosting vaccine immunogenicity in ARD patients. (ClinicalTrials NCT05879419)

Disclosure: S. Pasoto: GlaxoSmithKlein(GSK), 5; I. Antonelli: None; A. Medeiros-Ribeiro: GlaxoSmithKlein(GSK), 5;
N. Aikawa: GlaxoSmithKlein(GSK), 5; L. Kupa: GlaxoSmithKlein(GSK), 5; E. Borba: None; L. Seguro:
GlaxoSmithKlein(GSK), 5; E. Figueiredo Neves Yuki: GlaxoSmithKlein(GSK), 5; A. ASSAD: GlaxoSmithKlein(GSK),
5; C. Saad: GlaxoSmithKlein(GSK), 5; A. Shimabuco: None; A. Negrini: None; J. Medeiros: None; T. Ribeiro: None;
S. Shinjo: None; P. Sampaio-Barros: None; D. Andrade: None; F. Souza: None; R. Miossi: None; C. Silva:
GlaxoSmithKlein(GSK), 5; E. Bonfa: GlaxoSmithKlein(GSK), 5.
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Recombinant Herpes Zoster Vaccine in a Large Cohort of Autoimmune
Rheumatic Diseases Patients: An Interim Analysis of a Prospective
Randomized Phase 4 Study

Nadia Aikawa1, Ana Cristina Medeiros-Ribeiro2, Sandra Pasoto3, Leonard Kupa3, Luciana Seguro4, ANA PAULA ASSAD3,
Eduardo Borba3, Carla Goncalves Schahin Saad4, Emily Figueiredo Neves Yuki3, Danieli Andrade5, Andrea Shimabuco4,
Karina Bonfiglioli3, Diogo Domiciano3, Julio Moraes3, Samuel Shinjo4, Percival Sampaio-Barros4, Henrique Giardini3, Joao
de Oliveira3, Isabele Antonelli3, Renata Pinheiro3, Thais Bonini3, Marta Lopes6, Clovis Silva7 and Eloisa Bonfa3,
1Rheumatology Division and Pediatric Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina,
Universidade de São Paulo, São Paulo, SP, Brazil, 2Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de
Medicina, Universidade de Sao Paulo, Sao Jose Dos Campos, Brazil, 3Rheumatology Division, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil,
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4Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade deMedicina, Universidade de Sao Paulo, São Paulo,
SP, Brazil, 5University of São Paulo, São Paulo, SP, Brazil, 6Infectious Disease Department, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil,
7Rheumatology Division and Pediatric Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina,
Universidade de Sao Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with autoimmune rheumatic diseases (ARDs) are at high risk of herpes zoster (HZ) due to
their condition and treatment. The new recombinant vaccine against HZ (RZV, Shingrix®) offers safety improvements. How-
ever, existing literature includes only two prospective studies with small samples, limiting definitive conclusions about the
influence on underlying disease activity and the impact of drugs on vaccine response. This study aims to evaluate disease
safety of RZV in ARD patients compared to non-vaccinated ARDs (primary endpoint) and assess overall safety and humoral
immunogenicity compared to a non-immunosuppressed control group (CG) (secondary endpoints).

Methods: This is a prospective randomized placebo-controlled phase 4 study of ARD patients at high risk of HZ. ARD
patients ( >18 years) were randomized into two groups: P1 (vaccine) and P2 (placebo). Non-immunosuppressed subjects
served as CG. CG and P1 received two intramuscular doses of RZV 6 weeks apart on D0 (V1) and D42 (V2), while P2
received placebo. Disease activity was evaluated by activity scores. Blood samples were collected before the 1st dose

Comparison of the factor increase in geometric mean titer (GMT) of anti-gE antibody between ARD P1 group and control group six weeks after full
HZ vaccination
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(V1) and 6 weeks after the 2nd dose (V3). Adverse events were assessed by a standardized questionnaire. Humoral immu-
nogenicity was measured via anti-gE antibody serum concentrations using an in-house ELISA. Humoral response to RZV
was defined as anti-gE antibody concentration ≥4-fold the lower limit of detection (0.02 mIU/mL) in initially seronegative sub-
jects and as an antibody concentration ≥4-fold the pre vaccination concentration in initially seropositive subjects ( >0.02
mIU/mL). GMT was calculated from ln-transformed concentrations.

Results:Of the 1,180 ARD patients and 393 CG to be achieved by the end of study, 662 patients (P1: 324 and P2: 338) and
86 CG had full data for the first 12 weeks (V1-V3) and were included in this interim analysis. ARDs included 9 diseases, pri-
marily rheumatoid arthritis (27%) and systemic lupus erythematosus (25%). Treatments were prednisone (37%), immuno-
suppressive (79%), and biologic therapy (45%). P1 (vaccine) and P2 (placebo) groups were balanced for mean age
(p=0.785), ARD diagnoses (p >0.05), and therapies (p >0.05), except for lower mycophenolate mofetil (MMF) in P1
(p=0.038). The primary endpoint showed comparable flare frequencies in P1 and P2 at V2 (13.6% vs. 12.4%, p=0.659)
and V3 (11% vs. 12.8%, p=0.485). Secondary endpoints: Safety - no moderate/severe AEs, but higher frequency of AEs
in ARD patients (p=0.009); Humoral response in V3 - lower in ARDs than CG (93% vs. 99%, p=0.053). Baseline GMT of
anti-gE was similar (p=0.912), but GMT increase after 2 doses was lower in ARD patients than CG (38.9 [95% CI
31.9-47.5] vs. 63.9 [95% CI 48.5-84.3]; p=0.005). Multivariate analysis revealed that rituximab (RTX) (p=0.003) and MMF
(p=0.017) were the major deleterious factors for reduced vaccine response. No HZ case by RT-PCR up to week 12.

Conclusion:Our data demonstrate that RZV should be recommended for high HZ risk ARD patients due to its good disease
safety and adequate short-term immunogenicity. Special surveillance is needed for patients under RTX and MMF, who may
require booster dose.(ClinicalTrials.gov NCT05879419)

Disclosure: N. Aikawa: GlaxoSmithKlein(GSK), 5; A. Medeiros-Ribeiro: GlaxoSmithKlein(GSK), 5; S. Pasoto:
GlaxoSmithKlein(GSK), 5; L. Kupa: GlaxoSmithKlein(GSK), 5; L. Seguro: GlaxoSmithKlein(GSK), 5; A. ASSAD:
GlaxoSmithKlein(GSK), 5; E. Borba: None; C. Saad: GlaxoSmithKlein(GSK), 5; E. Figueiredo Neves Yuki:
GlaxoSmithKlein(GSK), 5; D. Andrade: None; A. Shimabuco: None; K. Bonfiglioli: None; D. Domiciano: None;
J. Moraes: None; S. Shinjo: None; P. Sampaio-Barros: None; H. Giardini: None; J. de Oliveira: None; I. Antonelli:
None; R. Pinheiro: None; T. Bonini: None; M. Lopes: None; C. Silva: GlaxoSmithKlein(GSK), 5; E. Bonfa:
GlaxoSmithKlein(GSK), 5.

Abstract Number: 0249

Real World Evidence on the Safety of the Adjuvanted Recombinant Zoster
Vaccine in Patients with Rheumatic Diseases – Preliminary Results from a
Prospective Multicenter Observational Greek Study

Christos Koutsianas1, Anastasia Apanomeritaki2, Evgenia Mavrea1, Niki-Violeta Dimopoulou1, Maria Nitsa1, CHRISTINA
TSALAPAKI1, Iro-Ioanna Giannakopoulou2 and Dimitrios Vassilopoulos1, 1Clinical Immunology-Rheumatology Unit, 2nd
Department of Internal Medicine and Laboratory, National and Kapodistrian University of Athens, School of Medicine,
Hippokration General Hospital, Athens, Greece, 2Rheumatology Clinic, General Hospital Asklepieio Voulas, Voula, Attiki,
Greece
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Background/Purpose: Patients with rheumatic diseases (RD) are at increased risk for herpes zoster (HZ) due to disease
-related aberrant immune response, comorbid conditions and anti-rheumatic treatments. There are limited real life data
regarding the safety of the recently available adjuvanted Recombinant Zoster Vaccine (RZV) in patients with RD. This pro-
spective study aimed to assess RZV safety as well as the rate of post-vaccination disease flares in RD patients.

Methods: Prospective, multicenter, non-interventional study involving patients with RD having an indication for RZV vacci-
nation (GReaZE study). Patients entering the trial were prospectively monitored for a period of 3 months after the initial
RZV vaccination. Data on demographics, clinical and disease characteristics, current and previous treatments were col-
lected at baseline (1st RZV dose), 1 month (2nd RZV dose) and 3 months later. All patients received diaries where they were
asked to record pre-defined adverse events (AEs) and their severity for seven days following vaccination with each RZV
dose. Disease flares were defined as a clinically significant increase in disease activity measured by indices specific to rele-
vant RD or use of corticosteroids to control an exacerbation of the underlying disease within the period of monitoring.

Results: Data from the first one hundred patients entering the GReaZE study are presented (table 1). Patients were predom-
inantly female (75%), non-smokers (72%) with a mean (SD) age of 58.9 (13.4) years and mean (SD) disease duration of 9.9
(9.7) years. The most common RD diagnoses were rheumatoid arthritis (43%), psoriatic arthritis (19%) and axial spondylar-
thritis (15%). The majority of patients were in remission/low disease activity before RZV vaccination (64%), while being on
biologic or targeted synthetic DMARDs (87%) and conventional DMARDs (49%). Seven patients (7%) had a history of previ-
ous herpes zoster infection. All patients, except for one who developed herpes zoster after the first dose, received both
doses of the vaccine. The most common localized AE was pain at the injection site (62% and 66% after the 1st and 2nd dose
respectively), while the most frequent systemic AE was fever (14% and 18% after the 1st and 2nd dose respectively). The
majority of AEs were mild (figure 1) and of short duration (median (IQR): 3 (2-4.5) days) with the exception of one patient
who was hospitalized after the second RZV dose due to systemic side effects (fever, headache, diarrhea and vomiting).

Baseline demographic, clinical and treatment characteristics of the first 100 patients of the GReaZE study

RZV reactogenicity: rates of localized (A) and systemic (B) side effects
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The development of AEs was more frequent in women (62% vs 13%, p=0.006), but did not differ with age, diagnosis, type of
DMARD treatment, glucocorticoids, disease duration or HZ history. Only 2 patients experienced a mild disease flare during
the follow up period. Both presented after the second RZV dose and necessitated short treatment with glucocorticoids.

Conclusion: RZV was in general well tolerated in patients with RD with the most common side effects being localized and
short-lived. The post-RZV disease flare rate in our prospective real-world cohort was low (2%) and flares were mild and eas-
ily manageable. This data could inform discussions with RD patients on RZV vaccination.

Disclosure: C. Koutsianas: None; A. Apanomeritaki: None; E. Mavrea: None; N. Dimopoulou: None; M. Nitsa:
None; C. TSALAPAKI: None; I. Giannakopoulou: None; D. Vassilopoulos: None.
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Effectiveness of Tuberculosis Preventive Treatment in Patients with
Rheumatic Diseases: A Global Meta-analysis of Cohort Studies

Beiming Wang1, Shi Chen2, Xiaoqing Liu3 and Lifan Zhang3, 1Medical Doctor Program, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China, 2Division of Infectious Diseases, Department of Internal
medicine, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing, China, 3Peking union medical college hospital, Beijing, China
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Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: As patients with rheumatic diseases (RDs) growing into a large population globally, concerns con-
tinue exist regarding the potential development of tuberculosis (TB) in this group, since proximately 1/4 to 1/3 people have
latent tuberculosis infection (LTBI) and the risk of developing active tuberculosis (ATB) in immunocompromised patients
are 2 to 10 times higher. World Health Organization have recommended TB preventive treatment (TPT) in patients at high-
risk but the effectiveness has never been systematically summarized. We here assessed systematically the effectiveness
of TPT in patients with RDs.

Methods: A systematic literature search was conducted in PubMed, Embase, the Cochrane Library, Web of science and
China National Knowledge Internet for articles evaluating the effectiveness of TPT in patients with RDs from inception
through April 2023. Single rate meta-analysis and traditional meta-analysis were performed to compare the risk of ATB in
RDs patients with or without TPT under various conditions. Single rate proportion, risk ratio (RR) and 95% confidence inter-
val (CI) were calculated as the primary effect measure. Sensitivity analysis, risk of publication bias and article quality assess-
ment were also completed.

Results: Totally, 61 studies were included in single rate meta-analysis, and 46 studies were included in traditional meta-
analysis. TB prevention decreased the overall risk of ATB in RDs patients (RR: 0.71, 95% CI: 0.57, 0.87). TB high burden
countries (RR: 0.51, 95% CI: 0.32, 0.83) showed better effectiveness than other countries (RR: 0.76, 95% CI: 0.60, 0.96).
Isoniazid preventive therapy (IPT) (RR: 0.72, 95% CI: 0.53, 0.97) was more effective. Furthermore, using IPT 9�12 months
(RR: 0.52, 95% CI: 0.33, 0.82) was better than using IPT shorter than 9 months (RR: 1.32, 95% CI: 0.76, 2.27). Studies
using rifamycin-containing TPT in RDs patients are limited, and its preventive effect is currently difficult to evaluate (RR:
0.79, 95% CI: 0.16, 3.98). When choosing LTBI screening method, tuberculin skin test (TST) combined with interferon
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Figure 1 Overall tuberculosis preventive treatment effectiveness.

Figure 2 Tuberculosis preventive treatment effectiveness with different diseases. SLE systemic lupus erythematosus, RA rheumatoid arthritis, PsA
psoriatic arthritis, AS ankylosing spondylitis, SPA spondyloarthritis, JIA juvenile idiopathic arthritis, JRA juvenile rheumatoid arthritis, UA undifferen-
tiated arthritis, ERA enthesitis-related arthritis.
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gamma release assay (IGRA) (RR: 0.68, 95% CI: 0.50, 0.93) may be better than TST (RR: 0.96, 95% CI: 0.64, 1.43) or IGRA
(RR: 0.68, 95% CI: 0.19, 2.46) alone. Not surprisingly, if RDs patients accepted biological agents during the treatment, it
would decrease the effectiveness of TB prevention (RR: 0.79, 95% CI: 0.62, 0.99) than patients only received traditional
treatment (RR: 0.44, 95% CI: 0.27, 0.73), but still significant. Noticeably, the effectiveness of TPT differed in different types
of RDs: in patients with systemic lupus erythematosus (SLE), TPT seemed to be effective (fixed effect model RR: 0.42,
95% CI: 0.23, 0.76), and was also helpful in patients with immune mediated arthritis (RR: 0.64, 95% CI: 0.48, 0.85), but
not in inflammatory bowel disease (IBD) patients (RR: 1.54, 95% CI: 0.92, 2.57).

Conclusion: This meta-analysis shows the evidence that TPT decreased the incidence of ATB in patients with RDs. TPT
was more effective for patients in TB high burden country and not received biologic agent therapies. About the TPT options,
using IPT over 9 months seemed to be better. Using IGRA combined with TST in LTBI screening strategy, RDs patients
might benefit more.

Disclosure: B. Wang: None; S. Chen: None; X. Liu: None; L. Zhang: None.

Figure 3 Tuberculosis preventive treatment effectiveness with different prophylactic strategies. H Isoniazid, R Rifamycin.
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Abstract Number: 0251

T-SPOT.TB and TST in Diagnosing Active Tuberculosis in Patients with
Rheumatic Immune Diseases: A Fully Paired Comparative Diagnostic
Test Accuracy Study

Lifan Zhang, Yuanchun Li, Hangxing Wang and Xiaoqing Liu, Peking union medical college hospital, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with Rheumatic Immune Diseases (RD) are at high risk for developing active tuberculosis
(ATB). Accurate and timely diagnosis of ATB in RD patients is crucial. Interferon-gamma release assays (IGRAs) and the
tuberculin skin test (TST) are immunological diagnostic methods recommended by expert consensus in China for the
auxiliary diagnosis of ATB. However, the accuracy of these methods in RD patients has not been well-studied. This study
aims to compare the diagnostic accuracy of TST and T-SPOT.TB in RD patients presenting with suspected tuberculosis
symptoms.

Methods: Between September 2014 and September 2015, RD patients presenting with any of suspected tuberculosis
symptoms (fever, cough, night sweats, unexplained weight loss) were prospectively enrolled. Patients underwent both
T-SPOT.TB and TST tests. Based on clinical routine diagnostics, patients were classified into ATB (including bacteriologi-
cally confirmed and clinically diagnosed cases) and non-ATB groups. ROC curves were drawn to compare the accuracy
of T-SPOT.TB and TST in diagnosing ATB and to determine the optimal cut-off values. Sensitivity, specificity, predictive val-
ues, and likelihood ratios were calculated to evaluate the diagnostic consistency of T-SPOT.TB and TST.

Results: A total of 300 RD patients were enrolled, with 35 (11.7%) diagnosed with ATB and 258 (86.0%) excluding ATB. The
diagnosis was unclear in 7 cases (2.3%). RD patients with ATB had significantly higher rates of night sweats (34.3%
vs. 14.0%, p=0.003) and unexplained weight loss (17.1% vs. 3.1%, p< 0.001) compared to the non-ATB group, while fever
and cough showed no significant differences between the groups. The AUROC for T-SPOT.TB in diagnosing ATB was 0.89
(95%CI 0.82-0.95), significantly higher than the AUROC for TST at 0.74 (95%CI 0.63-0.84) (difference in AUROC 0.15, 95%
CI 0.06-0.24, p=0.001). The optimal cut-off for T-SPOT.TB was 24 SFCs/10^6 PBMC, with sensitivity, specificity, positive
likelihood ratio, negative likelihood ratio, positive predictive value, and negative predictive value of 88.6%(95%CI 73.3%-
96.8%), 84.9%(95%CI 79.9%-89.0%), 5.86(95%CI 4.29-8.01), 0.13(95%CI 0.05-0.34), 44.3%(95%CI 32.4%-56.7%),
and 98.2%(95%CI 95.5%-99.5%), respectively. For TST, the optimal cut-off was an induration diameter of 5mm, with
respective values of 57.1%(95%CI 39.4%-73.7%), 88.8%(95%CI 84.3%-92.3%), 5.08(95%CI 3.25-7.95), 0.48(95%CI
0.33-0.71), 40.8%(95%CI 27.0%-55.8%), and 93.9%(95%CI 90.1%-96.5%). The sensitivity of T-SPOT.TB was significantly
higher than that of TST (p=0.003), while specificity did not differ significantly (p=0.193). The likelihood ratio for diagnosing
ATB increased with higher T-SPOT.TB spot counts and larger TST indurations. The agreement between T-SPOT.TB and
TST in diagnosing ATB was moderate (kappa=0.466, p< 0.001), and parallel testing did not enhance the sensitivity of
T-SPOT.TB.

Conclusion: Both T-SPOT.TB and TST have auxiliary diagnostic value for ATB in RD patients presenting with suspected
symptoms. T-SPOT.TB is more accurate than TST, particularly in terms of sensitivity. Higher T-SPOT.TB spot counts or
larger TST indurations should raise suspicion of possible ATB co-infection.
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Disclosure: L. Zhang: None; Y. Li: None; H. Wang: None; X. Liu: None.

Abstract Number: 0252

Prospective Study of Severe Infectious Events and Immune
Reconstitution After Rituximab in Autoimmune Diseases

Aurélien Chepy1, Michaël Genin2, Louis Terriou3, Cécile Chenivesse4, Delphine Staumont-Sallé5, Hélène Zéphir6, Peggy
philippe7, Guillaume Lefevre8, Sarah Stabler9, Eric HACHULLA3, David Launay10 and Vincent Sobanski3, 1Univ. Lille,
Inserm, CHU Lille, U1286—INFINITE—Institute for Translational Research in Inflammation, Lille, France., Lille, Nord-Pas-
de-Calais, France, 2Univ. Lille, CHU Lille, ULR 2694 - METRICS: Évaluation des technologies de santé et des pratiques
médicales, Lille, F-59000, France., Lille, France, 3CHU Lille, Département de Médecine Interne et Immunologie Clinique,
Centre de Référence des Maladies Auto-immunes Systémiques Rares du Nord et Nord-Ouest de France (CeRAINO), Lille,
France., Lille, France, 4Centre de Référence Constitutif des Maladies Pulmonaires Rares, CHU Lille, Service de
Pneumologie et Immuno-Allergologie, Lille 59000, France., Lille, France, 5Service de dermatologie CHU Lille Université
de Lille Lille France., Lille, France, 6Department of Neurology, CRC-SEP, CHU of Lille, Lille, France., Lille, France,
7Rheumatology Department, Lille University Hospital, Lille, France., Lille, France, 8CHU Lille, Institut d’Immunologie, Lille,
France., Lille, France, 9CHU Lille, Service Universitaire de Maladies Infectieuses, F-59000 Lille, France; Univ. Lille, U1019 -
UMR 9017 - CIIL - Center for Infection and Immunity of Lille, F-59000 Lille, France., Lille, France, 10CHU Lille, Département
de Médecine Interne et Immunologie Clinique, Centre de Référence des Maladies Auto-immunes Systémiques Rares du
Nord et Nord-Ouest de France (CeRAINO), Lille, France., Lille Cedex, France
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Session Title: Infection-related Rheumatic Disease Poster
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Background/Purpose: Rituximab (RTX) administration in autoimmune diseases (AID) is associated with severe infectious
events (SIE). Frequency of SIE and immune reconstitution (B cells, T cells, and immunoglobulins) after RTX have not yet been
fully assessed in a prospective study in patients with various AID.

493

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



We aimed to explore the impact of RTX on immune system in patients with AID including kinetic evolution of biological
parameters, and to estimate the rates of hypogammaglobulinemia (HG), severe infectious events (SIE) and immunoglobulins
replacement therapy (IgRT).

Evolution of CD8+ T cells (A), CD4+ T cells (B), immunoglobulins G (IgG) (C), Immunoglobulins M (IgM) (D) and immunoglobulins A (IgA) (E). M:
month. Cells count is /mm3 and immunoglobulins counts are expressed in gramme/liter (g/L). Kinetic of evolution are represented in mean and
standard deviation (SD).

494

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Patients treated by RTX for AID were included in a prospective study (200 patients planned between May 2019
and May 2022, clinical trial number: NCT03778840). Clinical and biological parameters were recorded at baseline and then
every 3 months for one year (M3, M6, M9 and M12). The influence of baseline characteristics on immune reconstitution was
assessed using mixed models.

Results: The expected number of inclusions was not met because of the SARS-CoV-2 pandemic, which limited RTX pre-
scription and patients’ recruitment. Seventy-two patients were eventually included. There were mostly women (45/72,
62%) presenting with autoimmune cytopenia, connective tissue diseases, organ-specific AID, systemic vasculitis, acquired
hemophilia, or other AID. We observed 10 SIE in 9 patients. Three patients received IgIV for immunomodulatory indication
(2g/kg), including 2 during the first 3 months of follow-up. All patients experienced deep B cells depletion and decreased
neutrophils count which were both influenced underlying disease in the mixed models. CD4+ and CD8+ T cells count varied
over time, with a more profound depletion at M3 and M9 (Figure 1A and B). Mixed model revealed that the use of immuno-
suppressants (IS) prior to RTX was associated with a more pronounced decrease in CD8+ T cells (p-value: 0.022) and con-
comitant use of IS at baseline was associated with a more pronounced decrease in CD4+ T cells (p-value: 0.003). We
observed a progressive depletion of IgG, IgM, and IgA over time between baseline and M9 (Figure 1C, D and E). HG
occurred in 9 patients at M3, 6 at M6, 9 at M9, and 5 at M12. The mixed model revealed that underlying diseases influenced
IgG and IgA evolution (p-value 0.004 and 0.007 respecticley). Concomitant use of glucocorticosteroids (GC) ≥ 10 mg/day
was associated with a more pronounced decrease in IgG rate in the first 6 months (p-value: 0.036). Concomitant use of IS
influenced IgM evolution over time (p-value: 0.013). History of GC ≥ 10 mg/day was associated with a more pronounced
decrease of IgA rate during follow-up (p-value: 0.023) and IS use prior to RTX injection influenced the evolution of IgA rate
over time (p-value: 0.037).

Conclusion: Our study provides several insights into immune reconstitution in patients treated with RTX for AID. B cell
depletion and decreased neutrophils count appeared to be directly linked to RTX administration and underlying disease.
IgG levels trajectories were influenced by GC and underlying disease. CD4+ and CD8+ T cells count trajectories appeared
to be influenced by previous IS use.

Disclosure: A. Chepy: None; M. Genin: None; L. Terriou: None; C. Chenivesse: None; D. Staumont-Sallé: None;
H. Zéphir: None; P. philippe: None; G. Lefevre: None; S. Stabler: None; E. HACHULLA: None; D. Launay: None;
V. Sobanski: None.
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Background/Purpose: Respiratory Syncytial Virus (RSV) can cause a severe respiratory illness, especially in older adults
and those with significant comorbidities. In June 2023 the US CDC recommended that all adults 60 years and older receive
the RSV vaccination. However, there is little evidence regarding RSV outcomes among people with systemic autoimmune
rheumatic diseases (SARDs), particularly those using disease-modifying antirheumatic drugs (DMARDs). Our objective

Table 1: Patient characteristics at time of RSV diagnosis, stratified by hospitalization status
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was to describe the clinical outcomes of RSV infections in patients with SARDs and identify factors associated with hospital-
ization during an RSV infection.

Methods: We performed a retrospective study in a large multicenter healthcare system. Among all patients with a positive
test for RSV between 6/2015 and 11/2023, we identified those with a SARD at the time of infection, using a previously val-
idated algorithm and confirmed by chart review. The electronic health record was manually reviewed to evaluate exposures
of interest and to determine the outcome as well as cause of death. The primary outcome was requiring hospitalization dur-
ing RSV infection. We evaluated baseline factors associated with hospitalization for RSV, including demographics, SARD
treatment and characteristics, comorbidities, and concurrent infection. We used logistic regression to assess the associa-
tion of these baseline factors with the odds of hospitalization with RSV.

Results: We included 188 individuals with SARDs and confirmed RSV infection (mean age 68.5 years, 76% female). The
most common SARD type was inflammatory arthritis (52%). The most common rheumatologic treatments were conven-
tional synthetic DMARDs and systemic glucocorticoids in 97 (52%) and 80 (43%) patients, respectively. 42 patients (22%)
had a concurrent viral, bacterial, or fungal infection. 101 patients (54%) were hospitalized during their RSV infection; 85%
of hospitalizations were for RSV or infection-related complications (Table 1). Older age (aOR 1.03) and concurrent infection
(aOR 3.55) were associated with hospitalization (Table 2). There were trends towards associations between CD20-inhibitor
therapy and interstitial lung disease (ILD) with the odds of hospitalization. Of those using CD20 inhibitors (n=12), 9 (75%)
were hospitalized. Of those with ILD (n=23), 17 (74%) were hospitalized. 12 patients (6%) died within 90 days of RSV infec-
tion; 8 deaths were attributed to RSV.

Conclusion: In this first investigation of RSV outcomes among patients with SARDs, older age, ILD, and CD20 inhibitors
were identified as potential risk factors for RSV hospitalization. Our study underscores the interplay between host vulnerabil-
ity factors in rheumatologic patients with outcomes of RSV infection. These findings provide support for ongoing efforts to
expand approval for RSV vaccination for people under age 60 years with significant risk factors for severe RSV infection.

Table 2: Univariate and multivariable odds ratios for hospitalization during RSV infection by baseline factors

497

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: J. Enns: None; S. Srivatsan: None; B. Jiang: None; M. Lin: None; E. Kowalski: None; N. Patel: Amgen,
5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; X. Wang: None; Z. Williams: None; G. Qian: None; J. Hanberg:
None; C. Johnson: None; M. Negron: None; K. Bade: None; A. Saavedra: None; K. Mueller: None; K. Vanni: None;
J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2;
Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Abstract Number: 0254

Rheumatic Manifestations in Patients with Hansen’s Disease Treated
with Multidrug Antibiotic Therapy

Pedro Gil De Rubio Cruz1, Andrea Lastra-Annexy2, Natalia Pelet Del Toro1, Luis Vil�a1 and AidaQuintero-Noriega1, 1University
of Puerto Rico Medical Sciences Campus, San Juan, PR, 2Universidad Central del Caribe School of Medicine, Bayam�on, PR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

498

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Hansen’s Disease (HD), also known as leprosy, is a chronic granulomatous infection caused by
Mycobacterium leprae. A wide range of rheumatic manifestations has been reported in HD, which may occur during the
course of the disease or as its initial and sole feature. HD patients are treated with multidrug therapy (MDT) consisting of dap-
sone, rifampin, and clofazimine for 1-2 years, depending on the leprosy bacillary burden and clinical expression. However, it
is unknown whether MDT is effective in controlling rheumatic manifestations. Therefore, we sought to determine the pres-
ence of rheumatic manifestations in a group of patients with HD receiving or completed MDT.

Methods: A cross-sectional study was performed with 23 HD patients and 23 non-HD subjects matched for age and sex.
HD patients had received < 1year (8.7%), at least one year (8.7%) or had completed (82.6%) MDT. A complete medical his-
tory and a musculoskeletal examination were systematically performed for each participant. Demographic characteristics,
clinical manifestations, comorbidities, and pharmacologic treatment were ascertained. Data were analyzed using Fischer’s
exact test, Chi-square test, or Student’s t test, as appropriate.

Results: The mean age of HD patients was 51.3 years (SD 15.7), and 60.8%were female. Eighty-three percent of HD patients
had at least one rheumatic manifestation. A significantly higher proportion of patients with HD had arthritis (particularly of small
joints), tendinopathy, dactylitis, and swollen hands and feet syndrome compared to controls (Table 1). The most affected joints
in HD patients were the proximal interphalangeal joints (60.9%), metacarpophalangeal joints (52.2%), metatarsophalangeal
joints (39.1%), and distal interphalangeal joints (34.8%). The most common tendinopathy was rotator cuff tendinitis (26.1%).

Conclusion: This study suggests that a high proportion of HD patients continue to experience rheumatic manifestations
despite receiving MDT. Recognizing that rheumatic manifestations may pose a significant burden on the functionality of
these patients is crucial. Increased awareness of this issue can help in offering better treatment options or exploring alterna-
tive therapies.

Disclosure: P. Gil De Rubio Cruz: None; A. Lastra-Annexy: None; N. Pelet Del Toro: None; L. Vil�a: None;
A. Quintero-Noriega: None.
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Background/Purpose: Infections are a leading cause of morbidity and mortality in patients with childhood-onset systemic
lupus erythematosus (cSLE). Vaccination is a powerful tool to prevent infections. Despite guidelines outlining recommended
vaccinations among immunocompromised persons, and robust evidence supporting safety and efficacy, many young
immunosuppressed patients’ vaccinations are not optimized. This gap leads to important risk, and thus an opportunity to
improve the quality of care delivered to these patients.
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Methods:We aimed to assess the proportion of patients attending the YASLE clinic at Mount Sinai Hospital who had com-
pleted vaccinations recommended for immunocompromised persons as the first step of a Quality Improvement process. In
the first Plan-Do-Study-Act (PDSA) cycle, vaccination records were requested of all the patients attending the clinic, via
EMR-based secure messaging (Accuro). Vaccination status for all recommended vaccinations was recorded (Y/N), along
with date of administration, in the patient’s chart, and on an anonymized spreadsheet. The second PDSA cycle addressed
the dearth of responses gathered from the first cycle, and engaged non-responding patients’ primary care providers in
requesting patient vaccination records. Data from these two PDSA cycles were analyzed with a view towards tailoring a vac-
cination intervention to address care gaps.

Results: 168 patients were approached via secure patient portal to share their vaccination record. Twenty (11.9%)
responded, with four among these declining participation in the study. Twenty additional vaccination records were obtained
from the non-responding patients’ primary care providers (n=100). The cumulative response rate from these two steps was
23.8%, with complete vaccination records available for 21.4%. Of the 36 patients whose records were available, only one
(2.7%) received the Pneumococcal polysaccharide vaccine (Pneumovax 23®), six (16.7%) received the Pneumococcal con-
jugated vaccine (PCV13®), and two (5.6%) received the Pneumococcal 20-valent conjugate vaccine (Prevanar 20®). Also,
only twelve (33.3%) patients received the Measles-Mumps-Rubella (MMR) vaccine, six (16.7%) received the influenza vac-
cine in 2023, and only two (5.6%) patients received the Human Papilloma Virus vaccine. Seven (19.4%) patients received
the herpes zoster vaccine. Most patients (52.7%) received the hepatitis B vaccine. The hepatitis A and the meningococcal
vaccines were administered in 12 (33%) of the patients. At least 16 (44.4%) of the patients had missing vaccination informa-
tion and were labelled as unknown vaccination status.

Conclusion: These findings confirm our hypothesis of suboptimal scheduled and recommended vaccinations in young
patients with cSLE who have transitioned to adult care. Furthermore, we have learned that ascertaining vaccination status
is time-consuming and ineffective. Given the gaps in vaccination evident from this pursuit, we plan to collaborate with a clin-
ical pharmacist, and with primary care providers, to administer the vaccines of highest priority during follow-up visits at the
YASLE clinic. We will also work in collaboration with Sickkids hospital to request a vaccine record for each

Disclosure: R. Al Yaarubi: None; A. Steiman: AstraZeneca, 1, GlaxoSmithKlein(GSK), 6; E. Silverman: None.
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Table 1. ADA: Adalimumab, Am intralocal: Antimonial intralocal, AS: anquilosis spondilitis, BM: bone marrow, CERTO: Certolizumab, IBD: inflam-
matory bowel disease, IFX: Infliximab, JIA: Juvenile Idiopathic Arthritis, LD: Leishmaniasis Disease, L-AmB: liposomal amphotericine B, M: Man,
PsA: Psoriatic Arthritis, RA: Reumatoid Arthritis, SECU: Secukinumab, SpA: Spondiloartritis, W: Woman

Figure 1. Leishmaniasis endemic areas. Fountain: WHO. 2005
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Background/Purpose: Leishmaniasis is an infectious disease caused by protozoon that occurs endemically in the Mediter-
ranean Basin and South America and can affects to travellers to this areas (Figure 1). Leishmaniasis disease can manifest as
cutaneous (CL), mucocutaneous (ML) or visceral (VL) disease (1). The number of infections produced by leishmaniasis in
patients being treated with anti-TNF inhibitor drugs has increased in the last recent years (1,2)

The aim of the present study was to evaluate the risk of leishmania infection as well as its evolution in immunosuppressed
patients with anti-TNF therapy in leishmania endemic areas.

Methods: A descriptive, retrospective, multi-center study was performed in two hospital in the southeast of Spain. Data was
collected from a microbiology database from patients with positive biopsy for leishmaniasis from january 2020 to december
2023. Variables analyzed were: age, gender, presence of immunosuppressive disease and presence of biological treatment
(BT) at the time of diagnosis of leishmaniasis. The treatment received for leishmaniasis and the disease outcome were also
reviewed.

Results: A total of 25 patients with leishmaniasis were included, whose characteristics are summarized in a table (Table 1).
Of the 25 patients, 20 were on antiTNF therapy and one of them was receiving antiL17 treatment (Figure 1), however this
patient had received antiTNF recently. Most patients with antiTNF treatment had CL (92%) and 2 patients had VL (2%).
Immunosuppressive treatment was stopped in all patients when they were diagnosed with leismaniasis, except for 7 patients
with CL. Five patients who did not discontinue antiTNF had primary failure to local treatment and recurrence of infection.
These five patients subsequently stopped antiTNF and four of them required amphotericin B intravenous until remission
infection and another one received surgery with remission. Of these seven patients with primary faillure to leishmaniasis
treatment, four reincorporated antiTNF treatment.

In the present study, in total nine patients reintroduced treatment with antiTNF therapy when they were in remission of leish-
maniasis and continue in remission 12 months after reintroducing antiTNF therapy.

Conclusion: AntiTNF therapy is a potential risk for leishmaniasis disease in endemic areas. Our treatment recommendations
included discontinuations of anti TNF until recovery and systemic treatment. The risk of restarting anti-TNF after recovery is
unclear.

Figure 2. Biological treatment in patient with leishmaniasis infection
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Background/Purpose: Strongyloides Stercoralis is a human intestinal nematode widely found in tropical and subtropical
regions that frequently causes chronic and asymptomatic infection (Table 1). Immunosuppression in a host infected with
strongyloides can lead to helminth dissemination and patient fatality. Our goal is to determine the prevalence of strongy-
loides antibodies in patients from endemic areas who are at risk of dissemination and offer a timely treatment.
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Methods: This is a single center cross-sectional study conducted from January to June 2024 at a large academic medical
center. Inclusion criteria included subjects from strongyloides endemic areas with rheumatologic diseases prior to or after
initiation of immunosuppressive therapy. Screening was performed via serum IgG-antibody by ELISA at Mayo Clinic Labora-
tories. Patients with positive results were treated as per CDC protocol (Ivermectin 200ug/kg/day for four days). Patient’s clin-
ical data including absolute eosinophilic count and demographics were collected.

Results: A total of 77 patients were screened. Seven patients (9%) were found to be serum IgG- antibody positive for stron-
gyloides. A majority of the positive patients were on conventional DMARD monotherapy (57%), 28.5%were on conventional
and biologic DMARD therapy, and 14% received sole biologic DMARD treatment. One positive patient with active arthralgias
was found to have an elevated eosinophil count. All other positive patients had normal eosinophil counts and were asymp-
tomatic (Table 2).

Conclusion: Our study found a significant percentage of patients with rheumatic disease who are positive for strongyloides
antibodies. Screening of patients from endemic regions prior to initiation of immunosuppressive therapy can prevent serious
consequences of dissemination. Absolute eosinophil count does not appear to be a reliable screening test for strongyloides.

Disclosure: J. Bhatti: None; K. Lee: None; A. Yedla: None; J. Ash: None; J. Miceli: None; K. Sperber: None;
A. Wasserman: None.
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Background/Purpose: Septic arthritis is a rheumatologic emergency associated with significant morbidity and mortality.
This study examines the descriptive characteristics and risk factors associated with in-hospital mortality among those with
non-gonococcal bacterial knee septic arthritis using a large U.S. claims-based inpatient database.

Methods: A retrospective study of all adult hospitalizations with non-gonococcal bacterial knee septic arthritis from National
Inpatient Sample (NIS) between 2016 and 2020 was conducted. Cases were identified by ICD-10 codes M00.06, M00.16,
M00.26 and M00.86. Prosthetic joint infections and gonococcal septic arthritis were excluded. A univariable screen was
done for potential risk factors for in-hospital death. All variables with p ≤ 0.2 were included in a multivariable logistic regres-
sion model and were considered significant at a p ≤ 0.05. Charlson Comorbidity Index (CCI) was used to adjust for comor-
bidity burden.

Results: There were 65,595 septic arthritis knee hospitalizations from 2016 to 2020 (table 1). Of those, 63,980 (97.6%) were
discharged alive and 1,550 (2.4%) died in the hospital. Mortality data was not available for 65 patients. Patients who died the
in-hospital were older (median age 68.5 vs. 59 years, p< 0.001), had longer median hospital length of stays (LOS) (9 vs.
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7 days, p< 0.001), higher total median hospital charges ($141,445 vs. $60,219, p< 0.001), greater median CCI (3 vs. 1, p<
0.001), more Asian/Pacific Islanders (PI) (4.5% vs. 2.0%, p=0.002), more Medicare (62.6% vs. 44.5%, p< 0.001), less pri-
vate insurance (14.2% vs. 25.9%, p< 0.001), and more concurrent sepsis (55.8% vs. 22.1%, p< 0.001). Multivariable anal-
ysis identified several significant predictors of in-hospital death among those with septic knee arthritis including increasing
age (OR 1.03; 95% CI 1.021-1.045), higher CCI (OR 1.32; 95% CI 1.265-1.373), Asian/PI (OR 1.87; 95% CI 1.047-3.348)
and household income quartile 3 (OR 1.34; 95% CI 1.038-1.721) (Tables 2 and 3).

Conclusion: In-hospital mortality for non-gonococcal native knee bacterial septic arthritis was 2.4%. Those that died in
the hospital had longer LOS, greater hospital charges, and more concurrent sepsis. Variables independently associated
with higher odds of in-hospital death were older age, greater comorbidity burden, Asian/PI ethnicity, and income quar-
tile 3. These findings highlight the need for targeted interventions to improve mortality in high-risk septic arthritis
populations.

Table 1. Descriptive Characteristics of Adult Non-Gonococcal Bacterial Knee Septic Arthritis Hospitalizations from the 2016 to 2020 National Inpa-
tient Sample (n= 65,595)
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Table 2: Univariable Analysis of Risk Factors for Death in Knee Septic Arthritis

Table 3: Multivariable Analysis of Risk Factors for Death in Knee Septic Arthritis
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Disclosure: S. Tanveer: None; A. Manadan: None; D. Cornejo-Gonzalez: None.

Abstract Number: 0259

Whipple’s Disease in Patients Initially Diagnosed with Rheumatic
Diseases: A Case Series

Judith den Hertog1, Maike Wientjes1, Jaap ten Oever2, Merel Opdam1, Denise Telgt1 and Alfons den Broeder1, 1Sint
Maartenskliniek, Ubbergen, Netherlands, 2Radboudumc, Nijmegen, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Whipple’s disease is a presumably rare, chronic infectious disease caused by the bacterium Tro-
pheryma whipplei. Symptoms include weight loss, diarrhea, abdominal discomfort, joint pain (arthralgia) and
arthritis.1 Prevalence of the disease is estimated at ten per 1.000.000 in the USA, but seems to be increasing due to
improved diagnostic tools.2,3 Since many Whipple’s disease patients experience arthralgia or arthritis, they are often initially
misdiagnosed with rheumatic diseases such as rheumatoid arthritis. Besides persistence of symptoms, misdiagnosis can
also lead to incorrect, harmful medication prescription and delayed correct diagnosis of Whipple’s disease.4 Knowledge
on Whipple’s disease in rheumatic patients may facilitate early detection and prevent misdiagnosis.

The current study aims to describe the clinical characteristics of patients with Whipple’s disease initially diagnosed with rheu-
matic diseases at the Sint Maartenskliniek.

Methods: Patients diagnosed with Whipple’s disease were selected retrospectively from electronic health records of the
rheumatology department of the Sint Maartenskliniek, the Netherlands, from April 2012 to March 2024. Patients were
included if Whipple’s disease was confirmed by histological staining of duodenal biopsies and/or polymerase chain reaction
tests on blood, feces, synovial fluid, or duodenal biopsies detecting DNA of Tropheryma whipplei. Patient, disease, and
treatment characteristics were collected from electronic health records and are presented using descriptive statistics.

Results: 20 patients were diagnosed with Whipple’s disease in 21.794 patient records (0.09%). Characteristics are
described in Table 1. 17 (85%) patients were male and three (15%) were female. All Whipple’s disease patients presented
with rheumatic symptoms, such as arthritis. 12 (60%) patients reported weight loss prior to their Whipple’s disease diagno-
sis. 18 patients were tested for rheumatoid factor, of whom 17 were negative. All 18 patients tested for anti-cyclic citrulli-
nated peptide (anti-CCP) were negative. 10 patients were once treated with biological/target synthetic disease-modifying
antirheumatic drugs (b/ts DMARDs), which were all discontinued after the Whipple’s disease diagnosis. Median time
between initial rheumatic diagnosis or onset of rheumatic symptoms and diagnosis of Whipple’s disease was 3 years (inter-
quartile range of 4 years). A recurrence of Whipple’s disease was identified in a patient previously diagnosed with Whipple’s
disease 22 years ago. All patients showed improvement of their symptoms after antibiotic treatment.

Conclusion: Whipple’s disease was prevalent among patients with rheumatic symptoms. More research is needed to pro-
vide insights in discriminating factors between patients with Whipple’s disease and patients with rheumatic diseases. This
will facilitate earlier detection and treatment of Whipple’s disease in the future.
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Abstract Number: 0260

National Survey on Patient’s Knowledge and Drivers of Human
Papillomavirus (HPV) Vaccination in Immune-mediated Inflammatory
Diseases (IMIDs)

Tiphaine Goulenok1, Arthur Mageau2, Chrystelle Francois1, Eric HACHULLA3, Thomas Papo2 and Karim Sacré2,
1Assistance Publique Hôpitaux de Paris, Paris, France, 2Université Paris Cité, Paris, France, 3CHU Lille, Département de
Médecine Interne et Immunologie Clinique, Centre de Référence des Maladies Auto-immunes Systémiques Rares du
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Table 1. Characteristics of 20 Whipple’s disease patients
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Persistent human papillomavirus (HPV) infection is the cause of cervical cancer. Patients with
immune-mediated inflammatory diseases (IMIDs) exposed to immunosuppressive therapy are at increased risk of persistent
HPV infection. HPV vaccination is safe, prevents the onset of cervical cancers and reduces the mortality related to cervical
cancer. HPV vaccination coverage is however worryingly low in IMIDs patients.

We aimed to assess the knowledge and drivers of HPV vaccination among patients with IMIDs in France based on a ques-
tionnaire survey.

Methods: A cross-sectional survey was conducted between April 1 and May 31, 2024, in France to analyze IMIDs patients’
knowledge and drivers of HPV vaccination. The questionnaire was anonymized and distributed through i) QR code format in
patients attending in-person appointments at a tertiary care center in Paris, ii) patients mailing list and iii) networks of national
associations dedicated to IMIDs patients. Data on knowledge and drivers of HPV vaccine were collected through 19 queries.
Partially filled surveys (< 60% of answers completed) and patients without IMIDs were excluded.

Results: A total of 389 patients participated to the study. After exclusion of partially filled surveys (n=28) and patients without
IMIDs (n=11), a total of 350 questionnaires were completed and analyzed. Patients were mostly women (n=301/350, 86%).
The distribution of age was as follows: < 20 years (n=5/350, 1%), 20-40 years (n=88/350, 25%), 41-65 years (n=198/350,
57%) and > 65 years (n= 59/350, 17%). Patients self-reported IMIDs that were mostly systemic lupus (n= 87/350, 25%),
Sjögren syndrome (n= 63/350, 18%), immune-mediated myositis (n= 43/350, 12%), systemic vasculitis (n= 38/350, 11%),
systemic sclerosis (n=37/350, 11%) and myasthenia gravis (n=37/350, 11%).

Only 26 patients (n=26/350, 7%) reported routine HPV vaccination. Almost 20% (n=66/350) of patients did not know that
cervical cancer is caused by HPV, 53% (n=186/350) were unaware that HPV infection is more prevalent in immunosup-
pressed patients and 23% (n=81/350) ignored the existence of an effective vaccine. Around 10% of patients (n=35/350)
falsely believed that IMIDs contraindicated HPV vaccination and 33% (n=116/350) did not know that HPV vaccination might
be proposed in young adults.

Although HPV vaccine is most effective when administered prior to any HPV exposure, 50% of patients (n=151/303) would
accept catch up vaccination while 31% (n=94/303) expressed vaccine hesitation. Concerns about potential side effects fol-
lowing vaccination were expressed by 44% of patients (n=140/320). Eventually, 66% of patients (n=199/303) would be
more likely to be vaccinated if the advice came from a rheumatologist.

Conclusion: More than 90% of IMIDs patients are not vaccinated against HPV. Our survey shows that knowledge on HPV
infection and vaccination is extremely limited, knowing that concerns and expectations of IMIDs patients regarding HPV vac-
cination should be addressed to improve prevention of HPV-related diseases.

Disclosure: T. Goulenok: None; A. Mageau: None; C. Francois: None; E. HACHULLA: None; T. Papo: None;
K. Sacré: None.
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Abstract Number: 0261

Clinical Implications, Bacterial Profiles, and Patient Outcomes in
Hospitalized Patients with Autoimmune Rheumatic Diseases

Angel Kevin Garza-Elizondo1, Ana Cecilia Bardan-Inchaustegui2, Pablo Gamez-Siller3, Diana Elsa Flores-Alvarado4,
Jorge Esquivel-Valerio5, Jesus Cardenas-de la Garza2, Elsa Catalina Davila-Correa6, Alejandra Jacquelin Osuna-Corrales6,
Karla Judith Duran-Villarreal6, Daniela Alejandra Salcedo-Soto7, Derek de Jesus Gauna-Leal6, Andrea Axelle
Prado-Prado6, Debanhi Morales-Espronceda6, Nathalia Valdez-Benavides6, Nirvana Amairany Gonz�alez-Ontiveros6 and
Dionicio Galarza-Delgado8, 1Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad
Autonoma de Nuevo Leon, San Nicol�as de los Garza, Mexico, 2Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo
Le�on, Mexico, 3Facultad de Medicina UANL, Monterrey, Nuevo Le�on, Mexico, 4Hospital Universitario Jose Eleuterio
Gonzalez, Monterrey, Nuevo Le�on, Mexico, 5Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, MONTERREY, Mexico, 6Hospital Universitario "Dr. Jose Eleuterio
Gonzalez", Monterrey, Mexico, 7Hospital Universitario Dr Jose Eleuterio Gonzalez, Monterrey, Mexico, 8UANL Hospital
Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune rheumatic diseases (ARD) are chronic conditions that affect multiple organ systems.
Patients with ARD tend to have a weak immune system due to disease activity or immunosuppressant treatments. These
characteristics predispose to infections, thus a reason for frequent hospitalization. We aim to describe and indicate the clin-
ical implications, bacterial profiles, and patient outcomes in hospitalized patients with ARD.

Table 1: Sociodemographic Factors, Anatomical Site of infection and treatment
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Methods: We conducted a descriptive, cross-sectional, and comparative study among patients hospitalized for infection
with ARD diagnosis and referred to the rheumatology service in a university hospital. We excluded referred patients without
infection and ARD diagnosis. Information collected was demographic data, hospitalization history, diagnosis of ARD, type of
infection, isolated pathogens and antibiotic susceptibility profiles, and patient outcomes fromMarch 2023 to April 2024. The
Shapiro-Wilk test was used for the normality of quantitative variables, the Squared-Chi test to compare categoric variables,
and the Mann-Whitney U to compare non-parametric continuous variables. A p-value < 0.05 was considered for statistically
significant differences.

Results: A total of 55 hospitalized patients by infection were included, 51 (92.72%) were women and 4 (7.27%) were men.
The mean age was 36 (SD 28). Forty-seven (85%) patients had medical discharge and eight (14.54%) died. Site of infections
were 18 (32.72%) lung infections, 12 (21.81%) urinary tract infections, and 6 (10.9%) soft tissue infections. Immunosuppres-
sant and glucocorticoid treatment is shown in Table 1. Escherichia coli was isolated in 10 cultures, Pseudomonas pp. in
6, and Staphylococcus aureus in 5. The rest of the isolated microorganisms are shown in Table 2

Conclusion: More than 85% of the patients were discharged and 14% died. There was a significant association between
the immunosuppressant and glucocorticoid treatment and the clinical outcome of the patients. The primary site of infection
was in the lungs followed by the urinary tract. More than 50% of the deaths were caused by a lung infection, but there was no
association between the site of infection and the outcome of the patients. The most frequent microorganism was Escheri-
chia coli and deaths were caused by Acinetobacter baumanii and Pseudomonas spp.

Disclosure: A. Garza-Elizondo: None; A. Bardan-Inchaustegui: None; P. Gamez-Siller: None; D. Flores-Alvarado:
None; J. Esquivel-Valerio: None; J. Cardenas-de la Garza: None; E. Davila-Correa: None; A. Osuna-Corrales:
None; K. Duran-Villarreal: None; D. Salcedo-Soto: None; D. Gauna-Leal: None; A. Prado-Prado: None;
D. Morales-Espronceda: None; N. Valdez-Benavides: None; N. Gonz�alez-Ontiveros: None; D. Galarza-
Delgado: None.

Table 2: Isolated microorganisms
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Abstract Number: 0262

Bartonella Endocarditis as an Important Mimic of ANCA Associated
Vasculitis: Results of a Large Single Center Descriptive Analysis

AdamBrown1, Adil Vural2, Cassandra Calabrese3 and Leonard Calabrese2, 1Cleveland Clinic Foundation, Cleveland, OH,
2Cleveland Clinic, Cleveland, OH, 3Cleveland Clinic Foundation, Cleveland Heights, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Infective Endocarditis (IE) is an important mimic of numerous forms of systemic vasculitis and espe-
cially Anti-Neutrophilic Cytoplasmic Antibody vasculitis (AAV). Bartonella endocarditis (BE) is the leading culture negative
endocarditis, leading to missed diagnosis even in patients screened with blood cultures. BE causes multiple clinical features
that overlap with AAV including Glomerulonephritis (GN). ANCA positivity has been reported in upwards of 60-75% of cases
of BE. BE associated renal pathologic descriptions are heterogeneous, most often revealing vary degrees of immune com-
plex GN and more rarely pauci-immune GN.

Critically if BE is missed and immunosuppression is given for presumed AAV, the outcomes can be fatal. The goal of the cur-
rent study is to analyze all cases of BE associated GN at our institute and describe laboratory findings to potentially better
recognize BE cases and reduce potentially fatal missed diagnosis.

Methods: A systemic search of our health systems EMR for hospitalized patients including with positive Bartonella Henselae
Antibody titer IgG or “Bartonella Infection.” Definitive diagnosis of Bartonella was made if valvular histology
demonstrated either positive Warthin Starry staining or Bartonella PCR. Probable Bartonella diagnosis was made
with high titer serum Bartonella IgG ( >1:256) or Bartonella PCR blood positivity in combination with abnormalities seen on
echocardiogram. Besides the diagnosis of BE, patients also required evidence of GN. GN was considered definitive
if consistent renal histopathology was available. GN was considered probable with new onset acute kidney injury and micro-
scopic hematuria at the time of Bartonella diagnosis. Patients who fulfilled definitive or probable BE and definitive or probable
GN were included in the cohort. Multiple data points were collected including autoimmune serologies. Thrombocytopenia
was defined as a platelet count of less than 150 k/uL, leukopenia defined as a white blood cell less than 3.70 k/uL at any
point during their hospitalization.
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Results: 20 patients with BE were included in this cohort. 80% had known underling cardiac valve disease (Table 1). During
initial hospitalization, 90% of patients had thrombocytopenia, 60% leukopenia and ANCA was detected in 87% of cases
when checked. Either C3 or C4 were low in 75% of cases. Only 25% of echocardiograms revealed vegetations (Table 2).
Renal histology was considered Pauci-Immune in 50% of cases (Table 3).

Conclusion: BE is an important mimic of AAV. Even when the diagnosis of endocarditis is being considered, Bartonella can
be missed as it’s typically culture negative and only a minority of echocardiograms demonstrated vegetations. We present
the largest single-center cohort of BE with GN. ANCA positivity was higher than in other cohorts at 87% as well our cohort
had higher rates of (50%) of pauci-immune GN. The majority of echocardiograms did not reveal features considered specific
for endocarditis such as vegetations. Of note, 90% of cases had thrombocytopenia at presentation as well as the majority
(75%) had low serum complements both atypical features for primary AAV and should prompt further investigation for sec-
ondary causes of ANCA positivity.

RBC=Red blood cell, Concordance between Indirect Immunofluorescence Assay (IIF) and antigen occurs when C-ANCA and Proteinase-3 (PR3)
antigen are together or P-ANCA and Myeloperoxidase(MPO) antigen are together.
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Disclosure: A. Brown: Amgen, 1, 2, 6; A. Vural: None; C. Calabrese: AstraZeneca, 2, 6, sanofi, 2, 6; L. Calabrese:
Amgen, 2, 6, AstraZeneca, 2, jansen, 2, sanofi, 2, UCB, 2, 6.

Abstract Number: 0263

Characteristics and Coinfections of Diffuse Alveolar Hemorrhage in
Rheumatic Patients

Eduardo Briones-García1, Shaul Navarro-Lara2, Marco A Ortiz-Bustamante2, Iris Paola García Herrera3, Carla M
Roman-Montes2 and Guillermo A Guaracha-Basañez4, 1Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador
Zubir�an. Immunology and Rheumatology Department., Ciudad de México, Distrito Federal, Mexico, 2Departamento de
Infectología, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador-Zubir�an., México city, Mexico, 3Department of
Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City,
Mexico, 4Instituto Nacional de Ciencias Medicas y Nutricion “Salvador Zubir�an”, Mexico City, Distrito Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diffuse alveolar hemorrhage (DAH) is a severe respiratory complication observed in certain rheu-
matic diseases, such as systemic lupus erythematosus (SLE), ANCA-associated vasculitides (AAV), and antiphospholipid
syndrome (APS). This condition typically manifests over hours to days and has a high mortality rate. Coinfection can be pres-
ent in these cases, but the implication in mortality is not well established.

We aimed to describe the clinical and infectious-related characteristics of patients with DAH associated with rheumatic
diseases.

Methods: This was a cross-sectional and retrospective study from 2011 to May 2024. Demographic data, clinical presen-
tation, laboratory findings, and microbiological characteristics were obtained from electronic medical records. DAH was
diagnosed according to clinical, laboratory, imaging, and histopathological criteria, with preliminary classification criteria for
SLE, AAV, and APS used as diagnostic tools. We used descriptive statistics to analyze coinfection vs. no-coinfection and
intensive care unit (ICU) admission vs. non-ICU.

Results: Fifty-nine patients with DAH were included (figure); forty-for patients (75%) were females with a median age of
32 years (IRQ:24-44); SLE (63%) and ANCA-associated vasculitides (34%) were the most frequent rheumatologic diseases;
54% (n=32) had another comorbidity, CKD (24%) and HBP (20%) were the most frequent. At the time of admission,
28 patients (48%) were using immunosuppressive drugs, the most frequent was cyclophosphamide in 21%, and 19 patients
(32%) were using prednisone with a median dose of 20 mg/day.

Thirty-six patients (61%) had identified another disease activity; the most frequent activity was renal in 61%. The majority
(98%) had imaging studies consistent with DAH, hemoptysis (71%), and bronchoalveolar lavage findings consistent with
DAH (61%). The treatment was pulse methylprednisolone in fifty-six patients (95%). Thirty-six patients (61%) required admis-
sion to the ICU; no differences were found between the groups.

Forty-nine patients (83%) received empirical antibiotic therapy upon presentation. Beta-lactams were the most frequently
used antibiotics, and piperacillin/tazobactam was the most common choice. It was administered to 31 of 49 patients
(63.3%). Thirty-nine patients (79.6%) received dual coverage, with vancomycin being the most often employed (28/49,
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57.1%), followed by clarithromycin (9/49, 18.4%). The mean days of antibiotic therapy was 6.2 (SD4). Microbiological diag-
noses were obtained in 16 out of 59 patients (27%), with bacteria identified in 9/16 cases (56%) and fungi in 7/16 cases
(44%). There were two reported deaths (3%), both of which were due to causes unrelated to DAH.

Conclusion: Mortality was lower than previously reported in the literature, possibly related to early treatment. Coinfection
was present in a third of patients, more frequent in males. Invasive fungal infections were found in a relevant percentage of
the cases, so a targeted treatment is needed.

Disclosure: E. Briones-García: None; S. Navarro-Lara: None; M. Ortiz-Bustamante: None; I. García Herrera:
None; C. Roman-Montes: None; G. Guaracha-Basañez: None.

Abstract Number: 0264

Clinical Value of Metagenomic Next-generation Sequencing in Patients
with Connective Tissue Disease Co-infections: A Single-center Study from
Southern Hospital in China

Yuan-Yuan Xiao1, Ai-Ling Lu1, Han-You Mo2, Zhen-Dong He2, Jia-Le Wen2 and Xuan Yin1, 1Guilin Medical University,
Guilin, China (People’s Republic), 2The First Affiliated Hospital of Guangxi Medical University, Nanning, China (People’s
Republic)

Figure 1. Characteristics of rheumatic patients difusse alveolar hemorrhage
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Few studies have been reported on the use of metagenomic next-generation sequencing (mNGS)
in patients with connective tissue disease (CTD) co-infections, and more relatively large-scale data are still needed to sup-
port the value of mNGS in patients with CTD co-infections. We aim to evaluate the clinical value of mNGS in patients with
CTD co-infections and the impact on anti-infection regimens.

Methods: A total of 180 patients diagnosed with CTD co-infections who were hospitalized in the Department of Rheumatol-
ogy and Immunology of the First Affiliated Hospital of Guangxi Medical University between October 2020 and April 2024
were included in this study, and 193 specimens were collected. The results of mNGS were retrospectively analyzed to com-
pare the positivity rates of different samples, testing methods, periods, and various CTDs, and finally to analyze their impact
on anti-infection regimens.

Figure 1. Comparison of BALF and blood positivity rates(A); The positive rates of mNGS and CMT(B).
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Results: Results: Systemic lupus erythematosus (SLE) was most common in infected CTD. mNGS has a higher pathogen
detection rate in bronchoalveolar lavage fluid(BALF) samples compared to blood samples (95.95%VS73.33%, p=0.004)
and showed 100% positivity in cerebrospinal fluid samples (Figure 1). In comparison to conventional methods testing

Figure 2 Distribution of mNGS results by pathogen type. Type distribution of mNGS(A); Distribution of viruses (B); Distribution of fungi(C); Distribu-
tion of G- bacteria(D); Distribution of G+ bacteria(E); Comparison of CMT and mNGS for disease pathogens(F).

Figure3.Pathogen positivity at different time periods.
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(CMT), mNGS has a higher positive rate (89.64%VS55.96%, p< 0.001), as shown in Figure 1. Pathogen positivity rates have
increased annually, with variations between periods(Figure2). The most common pathogens detected were viruses
(n=151,87.28%), followed by bacteria and fungi (Figure3). There were differences in pathogen susceptibility among different
CTD. In particular, there was a statistically difference (p=0.03) in fungi. A total of 160 individuals received antibiotics, 95.63%
demonstrated significant improvements in their infections compared to those observed before the initiation of treatment.

Conclusion:mNGS has great potential in diagnosing co-infections in CTD patients and is superior to conventional methods
testing. It is effective in helping clinicians identify infections and optimize antibiotic therapy.

Disclosure: Y. Xiao: None; A. Lu: None; H. Mo: None; Z. He: None; J. Wen: None; X. Yin: None.

Abstract Number: 0265

Performance of Two Gout Remission Definitions in a Two-Year
Randomized Controlled Trial of Nurse-led Care

Dansoa Tabi-Amponsah1, Michael Doherty2, Aliya Sarmanova3, Weiya Zhang2, Sarah Stewart4, William Taylor5, Lisa
Stamp6 and Nicola Dalbeth7, 1The University of Auckland, Auckland, New Zealand, 2Academic Rheumatology, School of
Medicine, University of Nottingham; Pain Centre Versus Arthritis, University of Nottingham, Nottingham,
United Kingdom, 3Roche Diagnostics International, Clinical Development and Medical Affairs, Nottingham, England,
United Kingdom, 4Auckland University of Technology, Auckland, New Zealand, 5The University of Otago, Wellington,
Wellington, New Zealand, 6University of Otago, Christchurch, Christchurch, New Zealand, 7University of Auckland,
Auckland, New Zealand

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To compare the performance of the 2016 preliminary gout remission definition and a simplified gout
remission definition in a clinical trial of nurse-led gout care.

Methods: Data were analyzed from a 2-year parallel arm, non-blinded, randomised controlled trial of 517 people with gout,
in which participants were assigned 1:1 to receive nurse-led care or usual care1. Remission was defined using the 2016 pre-
liminary gout remission definition2 and a simplified gout remission definition (without serial measures of patient global assess-
ment and pain scores). Binary logistic regression was used to compare intervention groups. Gout-specific quality of life was
assessed using items from the Gout Impact Scale (GIS), measured on a 0-100 scale. General linear models were used to
compare GIS scores between those in remission and those not in remission using either definition.

Results: During the trial participants in the nurse-led group were more likely to achieve remission using either definition; at
Year 2 the odds ratio was 7.92 [95% CI 4.86-12.92] using the 2016 preliminary definition and 11.88 [95% CI 7.49-18.84]
using the simplified definition (Table 1). For all participants, remission wasmore common using either definition in Year 2 than
Year 1 (p< 0.001), and at both Year 1 and Year 2 more participants were defined as being in remission using the simplified
definition compared with the 2016 preliminary definition (p< 0.001). People in remission using either definition had better
gout outcomes assessed using the GIS, including greater control over their gout, with a mean difference of 9.85 [95% CI
3.95-15.74], p< 0.001 using the preliminary definition, and a mean difference of 9.87 [95% CI 3.72-16.01], p= 0.002 using
the simplified definition.
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Conclusion: The 2016 preliminary gout remission definition and the simplified gout remission definition both discriminated
well between nurse-led and usual care groups. The simplified definition identified more people in both groups as being in
gout remission and showed high construct validity using a gout-specific health related quality of life instrument. The simpli-
fied definition is a feasible and valid option for defining gout remission in gout clinical trials.

1. Doherty et al, Lancet 2018;392:1403-12

2. de Lautour et al, Arthritis Care Res 2016;68:667-72

Disclosure: D. Tabi-Amponsah: None; M. Doherty: None; A. Sarmanova: Roche, 3; W. Zhang: None; S. Stewart:
None;W. Taylor: None; L. Stamp: Uptodate, 9;N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dex-
cel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med,
2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 0266

Analysis of Gout Remission Definitions in a Randomised Controlled Trial
of Colchicine Prophylaxis for People with Gout Initiating Allopurinol

Dansoa Tabi-Amponsah1, Lisa Stamp2, Anne Horne3, Jill Drake4, Sarah Stewart5, Gregory Gamble3, Keith Petrie1 and
Nicola Dalbeth3, 1The University of Auckland, Auckland, New Zealand, 2University of Otago, Christchurch, Christchurch,
New Zealand, 3University of Auckland, Auckland, New Zealand, 4University of Otago, Christchurch, New Zealand,
5Auckland University of Technology, Auckland, New Zealand

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To investigate the effect of colchicine prophylaxis on gout remission when commencing urate low-
ering therapy (ULT), and illness perceptions of people in remission, using two definitions of gout remission.

Table 1. Proportion of participants in remission by intervention group
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Methods: Data from a 12-month double-blind placebo-controlled trial of 200 people with gout commencing allopurinol
were analyzed1. Participants were randomly assigned to prophylaxis with 0.5mg daily colchicine or placebo for six months,
followed by six months of additional follow-up. Gout remission was assessed using the 2016 preliminary definition2 or sim-
plified definition without patient reported outcomes. Binary logistic regression was used to compare intervention
groups. Illness perceptions were assessed using a gout-specific brief illness perception questionnaire (BIPQ).

Results: In the first six months, few participants were in remission according to either the 2016 preliminary definition (3% for
colchicine and 4% for placebo) or the simplified definition (7% for colchicine and 12% for placebo) (Table 1). In the second
six months, after study drug (colchicine or placebo) discontinuation, fewer participants in the colchicine group than in the
placebo group were in remission according to the 2016 preliminary definition (4% vs. 14%, p=0.03), and the simplified def-
inition (14% vs 28%, p=0.02) (Table 1). Participants fulfilling remission using either definition had more favorable perceptions
about their gout symptoms and illness concerns, as well as consequences, when using the simplified definition.

Conclusion: Using either definition, six months of colchicine prophylaxis when initiating ULT does not provide an advantage
in the fulfilment of gout remission. People fulfilling either definition report fewer symptoms, lower concern about their gout,
and when using the simplified definition, are less affected by gout.

1. Stamp et al, Ann Rheum Dis 2023; 82:1626-1634.

2. de Lautour et al, Arthritis Care Res 2016;68:667-72.

Disclosure: D. Tabi-Amponsah: None; L. Stamp: Uptodate, 9; A. Horne: None; J. Drake: None; S. Stewart: None;
G. Gamble: None; K. Petrie: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma,
2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix,
2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Table 1. Six-monthly fulfilment of gout remission by intervention group
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Abstract Number: 0267

IL-17 Participates in the Pathogenesis of Chronic Gouty Arthritis

Hong Di1, Xinxin Han1, Yun Zhang2 and Xuejun Zeng1, 1Peking Union Medical College Hospital, Beijing, China, 2Peking
Union Medical College Hospital (CAMS), Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic gouty arthritis (CGA) is different from acute gouty arthritis (AGA), its main characteristics
include repeated or even persistent joint symptoms, tophus and bone destruction. At present, there is a lack of attention
to CGA and its related pathogenesis. Therefore, the purpose of this study was to explore whether interleukin-17, which is
closely related to chronic inflammation, is involved in the pathogenesis of CGA.

Methods: 69 patients with gout and 30 healthy controls (HCs) were enrolled in this study. Transcriptome sequencing, Lumi-
nex multifactor detection and flow cytometry were used to detect the changes of the level of various cytokines
and chemokines in serum, and the proportion of helper T cell 17 (Th17)/ regulatory T cell (Treg) in peripheral blood. The
serum levels of bone destruction-related factors and the ability of osteoclast differentiation in CGA patients were detected.
The effect of IL-17 on osteoclast differentiation in CGA patients was further explored by Transwell assay or application of
anti-IL-17 antibody.

Results: Firstly, we compared various cytokine levels in the serum of AGA patients with CGA patients. we found that in CGA
patients, it is characterized by persistent elevations of IL-6. Further comparison the levels of cytokines in both gout synovial
fluid and serum showed that the level of IL-17 was increased in synovial fluid of patients with gout (Fig.1A).

Transcriptome sequencing indicated that IL-17 signaling pathway and osteoclast differentiation pathways were significantly
up-regulated in CGA patients (Fig.1B). And the serum of CGA patients have higher expression of various chemokines, reg-
ulated by IL-17. And the level of IL-17 in PBMC supernatant of patients with CGA was significantly higher than that
of HCs. Furthermore, it was found that the proportion of Th17 cells in peripheral blood of patients with CGA was abnormally
higher than that of HCs, due to the higher differentiation ability from Naive T cells to Th17 cells in CGA patients (Fig.1C-D).

The serum levels of bone destruction-related factors in patients with CGA were also significantly increased, and the osteo-
clast differentiation ability of CGA patients was significantly enhanced compared with HCs (Fig.2A-B). In addition, the
abnormally increased Th17 cells in CGA patients could promote osteoclast differentiation through secreting higher level of
IL-17, and antagonizing IL-17 could inhibit osteoclast differentiation in CGA (Fig.2C-D).

Conclusion: IL-17 may be involved in immune disorders in CGA, and further participate in bone destruction, suggesting that
IL-17 may be a therapeutic target in CGA.
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Figure 1. IL-17 is involved in persistent inflammation and immune disorders in CGA. A. Cytokines expression in CGA patients; B. The differential
genes and enrichment pathways of CGA and HCs were compared by transcriptome sequencing. C. The levels of IL-17-related chemokines in
CGA patients and HCs, and the proportion of Th17 cells in peripheral blood. D.Compared the differentiation ability of Th17 cells in CGA patients
and HC and the levels of IL-17 and IL-6. SF, synovial fluid; non-CGA, gout without CGA. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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Disclosure: H. Di: None; X. Han: None; Y. Zhang: None; X. Zeng: None.

Figure 2. IL-17 is involved in CGA bone erosion. A. Expression of bone destruction-related factors in CGA patients; B. The differentiation ability
from PBMC into osteoclasts was compared between CGA patients and HCs. C. The effect of Th17 cells /IL-17 on osteoclast differentiation in
CGA patients; D. The effect of anti-IL-17 antibody on the differentiation ofosteoclasts in CGA patients. non-CGA, gout without CGA; M+R,
M-CSF+RANKL. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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Abstract Number: 0268

Weight Loss Induced by Anti-obesity Medications and Gout Among
Overweight and Obesity Individuals: A Population-based Cohort Study

Jie Wei1, Yilun Wang2, Nicola Dalbeth3, Junqing Xie4, Jing Wu5, Chao Zeng6, Guanghua Lei7 and Yuqing Zhang8,
1Department of Orthopaedics, Xiangya Hospital, Central South University; Key Laboratory of Aging-related Bone and
Joint Diseases Prevention and Treatment, Ministry of Education, Xiangya Hospital, Central South University; Hunan Key
Laboratory of Joint Degeneration and Injury, Xiangya Hospital, Central South University; Department of Epidemiology
and Health Statistics, Xiangya School of Public Health, Central South University, Changsha, China (People’s Republic),
2Department of Orthopaedics, Xiangya Hospital, Central South University, Changsha, China (People’s Republic),
3University of Auckland, Auckland, New Zealand, 4Nuffield Department of Orthopaedics, Rheumatology and
Musculoskeletal Sciences, University of Oxford, Oxford, United Kingdom, 5Hunan Key Laboratory of Joint Degeneration
and Injury, Changsha, China (People’s Republic), 6Department of Orthopaedics, Xiangya Hospital, Central South
University; Key Laboratory of Aging-related Bone and Joint Diseases Prevention and Treatment, Ministry of Education,
Xiangya Hospital, Central South University; Hunan Key Laboratory of Joint Degeneration and Injury, Xiangya Hospital,
Central South University; National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South
University; Department of Epidemiology and Health Statistics, Xiangya School of Public Health, Central South University,
Changsha, China (People’s Republic), 7Department of Orthopaedics, Xiangya Hospital, Central South University; Key
Laboratory of Aging-related Bone and Joint Diseases Prevention and Treatment, Ministry of Education, Xiangya Hospital,
Central South University; Hunan Key Laboratory of Joint Degeneration and Injury, Xiangya Hospital, Central South
University; National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University,
Changsha, China (People’s Republic), 8Division of Rheumatology, Allergy, and Immunology, Department of Medicine,
Massachusetts General Hospital, Harvard Medical School; The Mongan Institute, Massachusetts General Hospital,
Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Weight loss is conditionally recommended for gout management; however, the magnitude of the
effect of weight loss on incident gout and recurrent gout flares among overweight and obese individuals remains unknown.
We aimed to examine the relation of the rate of weight loss induced by anti-obesity medications to the risk of incident gout
and recurrent gout flares among overweight/obese individuals.

Methods: Using The Health Improvement Network database, we identified overweight or obese people aged 18 years or
older initiating anti-obesity medications. We emulated analyses of a hypothetical target trial to assess the effect of slow
(2-5%), moderate (5-10%) or fast (≥10%) rate of weight loss induced by the anti-obesity medications within 1-year on inci-
dent gout and recurrent gout flares over 5-year follow-up, respectively (Figure 1).

Results: Among 131,000 participants without gout and initiating orlistat, the 5-year risk of incident gout was 1.6%, 1.5%,
1.3%, and 1.2% for weight gain/stable, slow, moderate and fast rate of weight loss arms, respectively. Compared with the
weight gain/stable arm, the hazard ratios were 0.91 (95% confidence interval [CI]: 0.81 to 1.01), 0.82 (95%CI: 0.72 to
0.92), and 0.73 (95%CI: 0.62 to 0.86) for slow, moderate and fast rate of weight loss arms, respectively (Table 1). Similar
results were observed for the recurrent gout flares among 3,847 overweight or obese people with gout initiating orlistat
(Table 2).

Conclusion: A higher rate of weight loss induced by orlistat within 1-year was associated with lower risks of incident gout
and lower rates of recurrent gout flares among overweight or obese people.
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Figure 1. Study design of a hypothetical randomized controlled trial (“target trial”) on which wemodeled our observational data analysis (A); Cloning
and censoring in six hypothetical patients (B). *Index date: the date of orlistat initiation. #End date: the date of incident gout, death, disenrollment
from a GP practice participating in THIN, 5 years of follow-up, or the end of the study (30 June 2023), whichever occurred first. †Weight change =
(weightlast record during the grace period –weightbaseline)/weightbaseline*100%. We used the following cut points to assign categories of weight
change: Weight gain/stable (<2%weight loss or weight gain), slow (≥2 to <5% loss), moderate (≥5 to <10% loss) or fast (≥10%) rate of weight loss.
^Grace period: participants were given one-year to reduce their weight after initiating with the orlistat. Replicates would be censored if they deviate
from their assigned treatment at the end of the grace period (e.g., replicate in the fast rate of weight loss group (≥10% loss) would be censored if
the participant’s weight loss <10% or weight gain). GP, general practitioner; THIN, The Health Improvement Network.

Table 1. Relations of weight loss induced by orlistat to incident gout in overweight or obese population
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Disclosure: J. Wei: None; Y. Wang: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel
Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PKMed, 2, Pro-
talix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2; J. Xie: None; J. Wu: None;
C. Zeng: None; G. Lei: None; Y. Zhang: None.

Abstract Number: 0269

Delphi Survey to Establish Consensus on the OMERACT Core Domain Set
for Long-Term Studies of Calcium Pyrophosphate Deposition Disease

Yiling Zhang1, Sara Tedeschi2, Abhishek Abhishek3, Owen Hensey4, David Grossberg5, Ken Cai6, Beverley Shea7,
Jasvinder Singh8, Robin Christensen9, Teodora Serban10, Edoardo Cipolletta11, Konstantinos Parperis12, César Díaz13,
Geraldine McCarthy14, Fabio Becce15, Tamer A Gheita16, Silvia Sirotti17, Sara Nysom Christiansen18, Luis Coronel
Tarancon19, Lisa Stamp20, Yousra H Abdel-Fattah21, Tristan Pascart22, Georgios Filippou17, Lih En Hong23, John
FitzGerald24 and Nicola Dalbeth1, 1University of Auckland, Auckland, New Zealand, 2Brigham and Women’s Hospital,
Boston, MA, 3University of Nottingham, Nottingham, United Kingdom, 4OMERACT patient research partner, Dublin,
Ireland, 5OMERACT patient research partner, Maryland, 6Westmead Hospital, Sydney, New South Wales, Australia,
7Ottawa Hospital Research Institute, Ottawa, ON, Canada, 8Baylor College of Medicine, Birmingham, AL,
9Musculoskeletal Statistics Unit, The Parker Institute, Copenhagen, Denmark, 10Ospedale La Colletta, Bucharest,
Romania, 11Polytechnic University of Marche, Ancona, Italy, 12University of Cyprus Medical School, Nicosia, Cyprus,
13Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 14Mater Misericordiae University Hospital, Dublin, Ireland,
15Lausanne University Hospital (CHUV), Lausanne, Switzerland, 16Rheumatology Department, Faculty of Medicine, Cairo
University, Cairo, Egypt, 17IRCCS Galeazzi - Sant’Ambrogio Hospital, Milan, Italy, 18Copenhagen Center for Arthritis
Research, Center for Rheumatology and Spine Diseases, Rigshospitalet, Glostrup, Denmark., Glostrup, Denmark,
19Image and Technics Unit, Department of Rheumatology. Hospital Universitari Vall d’Hebron, Barcelona, Spain,
20University of Otago, Christchurch, Christchurch, New Zealand, 21Alexandria University, Alexandria, Egypt, 22Lille
Catholic University, Lille, France, 23Royal Adelaide Hospital, Unley Park, South Australia, Australia, 24UCLA, Los
Angeles, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To agree on important domains for the Outcome Measures in Rheumatology (OMERACT) core
domain set for long-term studies of calcium pyrophosphate deposition (CPPD) disease.

Methods: Patient research partners and other participants contributed to three rounds of a consensus survey using Delphi
methodology. Consensus was defined if ≥70% of both patients and ‘other participant’ groups scored the domain as ‘criti-
cally important domain to include’. In a subsequent ranking exercise, all participants were asked to select and rank up to
10 of the domains reaching consensus as ‘critically important’.

Table 2. Relations of weight reduction induced by orlistat to recurrent gout flares in overweight or obese population with gout
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Results: Fifteen domains reached consensus as critical. Within the Pathological Manifestations area, these were joint pain,
joint tenderness, joint swelling, acute CPP crystal arthritis flare, joint damage on imaging tests, joint calcification on imaging
tests, and crystals in joint fluid. Within the Life Impact area, these were overall function, ability to complete daily tasks, ability
to work, health related quality of life, patient global assessment response to treatment, patient global assessment of disease
activity, physician global assessment of disease activity, and patient satisfaction with treatment. No domains within the Soci-
etal/Resource Use area reached consensus as critical. In the ranking exercise, joint pain, joint tenderness, joint swelling,
acute CPP crystal arthritis flare and overall function were most highly ranked.

Conclusion: This work has identified potential domains for inclusion into the OMERACT core domain set for long-term stud-
ies of CPPD disease. There was strong support for joint pain, joint tenderness, joint swelling, acute CPP crystal arthritis flare
and overall function as critical domains.

Disclosure: Y. Zhang: None; S. Tedeschi: Alexion, 2, Avalo Therapeutics, 2, Merck, 2, Novartis, 2; A. Abhishek:
Cadilla Pharmaceuticals, 9, Limbic consulting, 9, SOBI, 6, Uptodate, 9; O. Hensey: None; D. Grossberg: None;
K. Cai: None; B. Shea: None; J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solutions, 2, Aebona Pharmaceu-
ticals, 11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara therapeutics, Intelligent Biosolu-
tions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, Ad, 11, Charlotte’s Web
Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward, 2, GeoVax Labs, 11, Intuitive Surgical
Inc./Philips Electronics North America, 12, food and beverage payments, Jupiter Life Science, 2, MedIQ, 2, Medscape,
2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med, 2, Practice Point communications, 2, Put-
nam associates, 2, ROMTech, Atheneum, Clearview healthcare partners, American College of Rheumatology, Yale,
Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher, 2, Seres Therapeutics, 11, speaker’s
bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health, 2, Two Labs Inc, 2, UBM LLC, 2, WebMD, 2, Zim-
mer Biomet Holdings, 5; R. Christensen: None; T. Serban: None; E. Cipolletta: Horizon Therapeutics, 2, IBSA,
6, Novartis, 6; K. Parperis: None; C. Díaz: None; G. McCarthy: Janssen, 12, Support for attending meetings, PKMed,
2; F. Becce: Horizon Therapeutics, 2, Siemens Healthineers, 5; T. A Gheita: None; S. Sirotti: None; S. Christiansen:
Novartis, 5; L. Tarancon: None; L. Stamp: Uptodate, 9; Y. Abdel-Fattah: None; T. Pascart: None; G. Filippou: None;
L. Hong: None; J. FitzGerald: Arthritis Foundation, 5, NIAMS, 5, NIDDK, 5; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6,
Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem,
2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 0270

Longitudinal Patterns of C-Reactive Protein Values in Calcium
Pyrophosphate Deposition (CPPD) Disease

Muneet Gill, Hongshu Guan, Jamie Collins and Sara Tedeschi, Brigham and Women’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Calcium pyrophosphate deposition (CPPD) disease is a crystalline arthritis affecting older adults. Sys-
temic inflammation occurs during flares of acute calcium pyrophosphate (CPP) crystal arthritis but has not been well-studied in
chronic CPPD. We investigated longitudinal patterns of C-reactive protein (CRP) values in patients according to CPPD phenotype.
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Methods: In a prospective single-center registry of patients fulfilling ACR/EULAR 2023 CPPD Classification Criteria we
reviewed the electronic health record (EHR) to categorize phenotypes according to EULAR 2011 terminology: acute CPP
crystal arthritis only (acute CPP), chronic CPP inflammatory arthritis only (chronic CPP), or both acute & chronic CPP.
Patients without documented joint inflammation were excluded. Acute flares were defined by ≥2 symptoms (swelling,
warmth, tenderness, or pain), plus synovial fluid analysis positive for CPP crystals and/or chondrocalcinosis in the symptom-
atic joint and/or a rheumatologist documented a flare. We required ≥14 days between acute flares. Chronic symptoms were
defined by ≥3 of 4 of chondrocalcinosis in symptomatic joint, worsened pain, worsened swelling, or requiring medication.
Index date was the date of CPPD diagnosis (1st acute flare or 1st mention of CPPD). CRP (mg/L) was extracted from index
date to 3/2024. We included patients with ≥1 CRP after index date and required ≥14 days between CRP values. When CRP
>50 mg/L, we reviewed the EHR and excluded it if an alternate explanation was identified. We evaluated CRP distribution
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overall and by phenotype. Longitudinal CRP values were plotted in each group with restricted splines and 95% CI. Mixed
effects models adjusted for age and sex estimated the effect of CPPD phenotype on CRP over time.

Results: Among 58 patients with 285 CRP values, mean age was 67 years, 60% female, 88% White (Table 1). CPPD phe-
notypes distributions were acute CPP only (59%), chronic CPP only (22%), acute & chronic CPP (19%). Colchicine (67%)
and steroids (64%) were the most common treatments (Table 1). Mean CRP was 18.2 (46.36) mg/L and median CRP
was 3.2 (0.9, 11.0) mg/L overall. CRP was tested within 14d of acute flare for approximately 1/3 of flares; in the 14d around
flare, mean CRP was 46.0 (SD 79.0) mg/L in the acute CPP group and 67.5 (SD 114.3) mg/L in the acute & chronic group
(Table 2). Longitudinal CRP values fluctuated most widely in the acute CPP group, and CRP was highest at the time of CPPD
diagnosis in all three groups (Figure 1). CRP was non-significantly higher over time in the acute & chronic CPP group com-
pared to chronic CPP (p=0.06), and higher in acute CPP than chronic CPP (p=0.14).

Conclusion:We identified distinct patterns of CRP obtained in clinical care according to CPPD disease phenotype, with the
greatest fluctuation over time in patients with both acute & chronic CPP arthritis. CPPD treatments may have impacted CRP
patterns, as anti-inflammatory treatments were common.

Disclosure: M. Gill: None; H. Guan: None; J. Collins: Boston Imaging Core Lab LLC, 2; S. Tedeschi: Alexion, 2, Avalo
Therapeutics, 2, Merck, 2, Novartis, 2.

Abstract Number: 0271

Intercritical Gout Represents a Systemic Inflammatory State

Tanner Ourada1, Austin Wheeler2, Michael Duryee2, Bryant England2, Richard Reynolds3, James O’Dell2, Jeff Newcomb2,
Michael Pillinger4, Robert Terkeltaub5, Ryan Ferguson6, Mary Brophy6, Tony Merriman7 and Ted Mikuls2, 1University of
Nebraska-Medical Center: College of Medicine, Omaha, NE, 2University of Nebraska Medical Center, Omaha, NE,
3University of Alabama at Birmingham, Birmingham, AL, 4New York University Grossman School of Medicine, New York,,
NY, 5Retired, San Diego, CA, 6Veterans Affairs, Boston, MA, 7University of Alabama at Birmingham, Homewood, AL
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The presence of systemic inflammation during gout flares is well characterized. While initial research
suggests inflammation persists in intercritical gout, these reports have come predominantly from small observational cohorts
with a limited number of biomarkers. The objective of this study was to examine whether measures of systemic inflammation
differ between gout patients during the intercritical period and age-matched controls in a large, well-phenotyped sample of
participants from a randomized controlled trial (RCT).

Methods: This cross-sectional study leveraged baseline serum samples (prior to therapy) from a subcohort of gout patients
(n=282) enrolled in a large RCT comparing urate-lowering therapies following a treat-to-target approach. Comparisons were
made using serum from age-matched controls (n=282) without gout (oversampling men to more closely reflect gout demo-
graphics). A panel of 20 biomarkers, selected based on published associations with gout or gout-related therapies, was
measured using commercial assays with values normalized for analyses. Values were compared between groups using

Table 1. Comparison of log-transformed biomarkers between controls and gout participants (overall and in subset reporting low or no pain) at
enrollment. Values significantly higher in gout (p<0.0025) shaded in red; values significantly lower in gout shaded in yellow. Measurements per-
formed via sandwich enzyme-linked immunosorbent assay (oxidized low-density lipoprotein) or Mesa Scale Discovery assay (all others). Abbrevi-
ations: fibroblast growth factor (FGF), interleukin (IL), IL-1RA (interleukin-1 receptor antagonist), macrophage inflammatory protein (MIP), monocyte
chemoattractant protein (MCP), low density lipoprotein (LDL), interferon (IFN), N-terminal pro-B-type natriuretic peptide (NT-proBNP),
granulocyte-monocyte stimulating factor (GM-CSF), tumor necrosis factor (TNF)
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Student’s t-tests and Bonferroni corrected p-values (p < 0.0025). In secondary analyses designed to exclude gout patients
possibly experiencing flare, gout participants reporting moderate/high pain (on EuroQol 5 dimension [EQ5D] score) were
excluded. Principal component analysis (PCA) was then used to identify unique biomarker profiles using pooled data from
all gout cases and controls. A multivariable logistic regression model was used to examine associations between all 6 princi-
pal component (PC) scores and gout status.

Results: Participants with gout (n=282) had a mean age of 70.0 years, a mean BMI of 33.1 kg/m2, were predominantly male
(96.4%), and reported White race (75.2%). The mean sUA was 8.51 mg/dl. Controls shared similar characteristics with the
exception of a lower frequency of males (80.0%) and lower mean BMI (30.6 kg/m2). Eleven of the 20 biomarkers differed sig-
nificantly by disease status, with 10 being higher in gout (Table 1). Biomarker values observed overall in gout were similar in
the subgroup reporting low/no pain. Nine of 11 biomarkers retained significance in secondary analyses excluding gout
patients reporting moderate/high pain. PCA yielded 6 PCs (Eigenvalues >1) that cumulatively explained 67.5% of variance
(Table 2). PCs 1, 2, and 4 were characterized by inflammatory cytokines/chemokines, while PCs 5 and 6 were characterized
by adipokines. Each of these PCs were associated with gout. PC 3 was comprised of cardiac biomarkers and was not asso-
ciated with gout.

Conclusion: Compared to controls, patients with intercritical gout exhibit evidence of subclinical inflammation characterized
by alterations in multiple circulating pro-inflammatory cytokines. In addition to highlighting gout as a chronic systemic dis-
ease, these results suggest that subclinical inflammation during the intercritical period could contribute to gout outcomes,
including the high burden of comorbidity that characterizes this condition. An important question is then whether this can
be meaningfully modified with effective gout management.

Disclosure: T. Ourada: None; A. Wheeler: None; M. Duryee: None; B. England: Boehringer-Ingelheim, 5;
R. Reynolds: None; J. O’Dell: None; J. Newcomb: None; M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Biosci-
ence and Scilex, 2, Hikma Pharmaceuticals, 5; R. Terkeltaub: Acquist, 1, Astra-Zeneca, 2, BGP Bio, 2, Fortress,
2, G-CAN, 12, Non-salaried President of nonprofit gout research networking foundation, Generate Biomedicines,

Table 2. Principal component analysis of biomarkers and baseline association with gout status. Abbreviations: granulocyte-monocyte stimulating
factor (GM-CSF), interleukin (IL), macrophage inflammatory protein (MIP), tumor necrosis factor (TNF), IL-1RA (interleukin-1 receptor antagonist),
N-terminal pro-B-type natriuretic peptide (NT-proBNP), MPO, myeloperoxidase, fibroblast growth factor (FGF), low density lipoprotein (LDL), inter-
feron (IFN), monocyte chemoattractant protein (MCP); only analytes shown with absolute loading scores >0.3 (no IL-8, IFNα, or MCP-1); p-value
generated frommultivariable logistic regression that included the 6 PC scores as independent variables and case status as the dependent variable
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2, Horizon, 2, Inozyme, 1, Jiangsu Atom Bioscience, 2, LG Chem, 2, Selecta Biosciences, 2, Synlogic, 2; R. Ferguson:
None; M. Brophy: None; T. Merriman: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi,
2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Abstract Number: 0272

Calcifications of the Transverse Ligament of the Atlas in Patients
Diagnosed with Calciumpyrophosphate Crystal Arthritis – a
Retrospective Observational Study

Shay Brikman1, Noga Shabshin2 and Amir Bieber3, 1Emek Medical Center, Afula, Israel, 2Emek Medical Center, Clalit
Health Services, Afula, Israel, 3Emek Medical Center, Clalit Health Services, Raanana, Israel

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Chondrocalcinosis (CC) is commonly detected on

X-ray films of the knee, wrist, and symphysis pubis. Calcium pyrophosphate (CPP) deposition disease is sometimes associ-
ated with calcifications of the transverse ligament of the atlas (surrounding the odontoid process or periodontoid calcifica-
tions) and in rare occasions may manifest as an acute synovitis affecting the area involved (Crowned dense syndrome). In
this study, we aimed to assess the presence of periodontoid calcifications (in the transverse ligament of the atlas) seen on
cervical computed tomography (CT) scans of patients diagnosed with CPP arthritis.

Methods: A retrospective analysis was conducted assessing available cervical CT scans which were analyzed for periodon-
toid calcifications in one academic medical center during 2013-2023. All patients included were older than 60 years. Diag-
nosis of CPP crystal arthritis was considered if the patient had at least one previous acute synovitis with synovial fluid CPP
crystals or CC on imaging and no other rheumatic inflammatory disease (such as gout or rheumatoid arthritis).

A review of cervical CT scans for periodontoid calcifications was performed by 2 independent (rheumatologists) observers.
The presence of periodontoid calcifications was also assessed among a random sample of patients with either osteoarthritis
(OA) or who suffered prior stroke, matched by age and gender (1:1) and serving as a control group. The frequency of period-
ontoid calcifications was compared between the CPP and the control groups. Sensitivity, specificity, and positive likelihood
ratio (LR) for CPP based on the detection of periodontoid calcifications were calculated.

Periodontoid calcifications as seen on cervical CT in one of the CPP arthritis patients
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Results: 72 patients were included in both the CPP crystal arthritis group and the control group. Periodontoid calcifications
were seen in 57 patients in the CPP group and only in 4 patients in the control group (79.2% vs 5.6% respectively), which
was significantly higher (Yates’ correction for X2=76.9, P< 0.00001). According to our analysis, adding the presence of per-
iodontoid calcifications on cervical CT in patients older than 60 years who are suspected of having CPP crystal arthritis
(CC seen in the involved joint and not better explained by another inflammatory condition), may increase the sensitivity and
specificity to 0.79 and 0.94 respectively. The positive LR was found to be 14.25.

Conclusion: Periodontoid calcifications seen on cervical CT were detected at a significantly higher frequency in patients with
CPP crystal arthritis than in controls.

It is suggested that periodontoid calcifications may serve as another site for detecting CC (Knee, Wrist) when cervical CT is
available for review.

Disclosure: S. Brikman: AbbVie/Abbott, 1, Pfizer, 12, Support for registering ACR/EULAR meeting; N. Shabshin:
Nanox Imaging, 2; A. Bieber: AbbVie/Abbott, 1, AstraZeneca, 1, Eli Lilly, 1, Novartis, 1.

Abstract Number: 0273

Barriers and Facilitators for Outpatient Follow-Up After an Acute Gout
Flare: A Qualitative Research Study

Elizabeth Lopez1, Lesley Jackson2, Kenneth Saag3 and Maria I. (n"Maion") Danila4, 1University of Alabama at
Birmingham, Montgomery, AL, 2University of Alabama at Birmingham, Birmingham, AL, 3The University of Alabama
at Birmingham, Birmingham, AL, 4University of Alabama at Birmingham (UAB), Birmingham VA Medical Center,
Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose:Many people with gout utilize the emergency department (ED) for acute gout care, but many do not
receive subsequent adequate outpatient care for long-term gout management. We aimed to identify barriers and facilitators
to receiving outpatient follow-up for gout and adherence to outpatient gout treatments to identify potential targets for future
interventions.
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Methods: We developed a semi-structured interview guide addressing 3 areas of gout care: experience during an ED visit
for acute gout, and barriers and facilitators to follow-up and gout medication adherence. We recruited people with a con-
firmed gout flare at our institution and who did not have an outpatient follow-up for gout within 3-months after the ED visit.
We contacted potential participants by phone. Eligible participants were consented for a semi-structured phone interview
created using the social ecological framework to examine the interplay between personal and societal influences on gout fol-
low up. Interviews were audio recorded and transcribed using Nvivo and checked for accuracy. Transcripts were coded
independently and emerging themes and sub-themes were analyzed using reflexive thematic analysis using NVivo 12.

Results: Twelve individuals mean (SD) age 61 years, 7 (83%) Black or African American were interviewed to reach thematic
saturation (Table 1) out of 70 people contacted. Barriers and facilitators were organized into 7 major themes and 22 sub-
themes following a social ecological framework (Table 2). Lack of reliable transportation and of an established outpatient cli-
nician were significant barriers to follow-up in 75% and 42% of interviewees. The impact of gout on an individual’s physical
function to go to clinic was a barrier for 67% of people, and 33% reported gout having a negative effect on their social life.
Facilitators included ED clinician providing information on gout including emphasis on the need to follow up in the outpatient
setting (92%), having an established outpatient clinician provider for their gout care (58%), trust in treating clinician (83%),
and adhering to a low purine diet (75%).

Conclusion: Numerous individual and system-level factors influence outpatient gout care and medication adherence. It is
crucial that clinicians are aware of common modifiable factors facing this patient population to improve quality of gout care.

Disclosure: E. Lopez: None; L. Jackson: None; K. Saag: AbbVie/Abbott, 2, Allena, 5, Amgen, 2, 5, arthrosi, 2, 5, atom
bioscience, 2, bayer, 2, csl behring, 2, daiichi sankyo, 2, dyve, 5, Gilead, 2, horizon, 2, 5, inflazome, 2, LG chem, 5, LG
Pharma, 5, Mallinkrodt, 2, Radius, 2, 5, Roche/ genentech, 2, Shanton, 5, SOBI, 2, 5, Takeda, 2, 5, Ultragenex, 5;
M. Danila: AbbVie/Abbott, 2, Pfizer, 5.

Abstract Number: 0274

Cost-effectiveness of Low Dose Colchicine Prophylaxis When Starting
Allopurinol Using the “Start-Low Go-Slow” Approach for Gout

Yana Pryymachenko1, Ross Wilson1, Haxby Abbott1, Nicola Dalbeth2 and Lisa Stamp3, 1University of Otago, Dunedin,
New Zealand, 2University of Auckland, Auckland, New Zealand, 3University of Otago, Christchurch, Christchurch,
New Zealand

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To investigate the cost-effectiveness of low-dose colchicine prophylaxis for reducing gout flares
when starting allopurinol using the “start-low go-slow” approach.

Methods: This was a pre-planned secondary analysis of the “Is colchicine prophylaxis required with start-low go-slow allo-
purinol dose escalation in gout?” non-inferiority randomised controlled trial. In brief 200 participants with gout, fulfilling the
ACR recommendations for starting urate-lowering therapy, were randomly allocated (1:1) to colchicine or placebo for
the first six months, followed by a further six month follow-up. All participants received allopurinol, with monthly dose
increases to achieve target urate < 6mg/dL. We assessed incremental cost-effectiveness over 6 months and 1 year, from
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the health system perspective, measured by incremental net monetary benefit (INMB) at a willingness-to-pay (WTP) thresh-
old equivalent to gross domestic product per capita (GDP).

Effectiveness was measured by incremental QALYs, calculated using the EQ-5D-3L instrument and health utility values cal-
culated using NZ population preference weights. Costs were collected using a modified version of the Otago Costs and
Consequences Questionnaire (OCC-Q), which has been validated for use in economic evaluations alongside musculoskel-
etal clinical trials in NZ. Self-reported resource use and costs were collected at 3-, 6-, 9- and 12-month follow-up.

Results: Mean costs were higher in the colchicine group over both 6 months and 1 year (adjusted mean difference $1 860
[95%CI −273 to 3 994] and $2 304 [95%CI −142 to 4 749], respectively). QALYs slightly favoured the colchicine group over
6 months (adjusted mean difference 0.028 [95%CI −0.010 to 0.065]), but there was no difference at 12 months (−0.002,
[95%CI −0.032 to 0.028]). Cost effectiveness was inconclusive at 6 months (INMB −$126 [95%CI −3 358 to 3 106], prob-
ability of cost-effectiveness 47.0%), and six months of treatment with colchicine prophylaxis was not found to be cost-
effective compared to placebo at 12 months, (INMB −$2 415 [95%CI −5 611 to 781], probability of cost-effectiveness
6.5%). Similar results were obtained from a societal perspective (including non-healthcare and productivity costs). The
results were robust to multiple sensitivity checks, including complete case analysis, increasing imputed costs or decreasing
imputed health utility values by 10–50% to test the robustness of the estimates to deviations, and including only the per-
protocol population, although at 6 months follow-up colchicine prophylaxis was cost-effective at 2x and 3x GDP WTP
thresholds.

Conclusion: During the six months of treatment with colchicine prophylaxis, cost-effectiveness was inconclusive, however
higher costs and QALY losses largely driven by gout flares in the six months after withdrawal of colchicine (as observed in the
clinical outcomes report) indicate this regime is unlikely to be cost-effective over 1-year follow-up. Future research might
focus on reduction of rebound gout flares after ceasing prophylaxis or a more prolonged period of prophylaxis when
starting ULT

Disclosure: Y. Pryymachenko: None; R. Wilson: None; H. Abbott: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6,
Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem,
2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2;
L. Stamp: Uptodate, 9.

Abstract Number: 0275

Targeting IRAK4 in Monosodium Urate Crystals Induced Inflammation

Sadiq Umar1 and Sriram Ravindran2, 1University of Illinois at Chicago, Chicago, IL, 2University of Illinois, Chicago

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout, the leading cause of inflammatory arthritis, is becoming increasingly prevalent worldwide,
affecting both developed and developing countries. This condition results from the deposition of uric acid crystals in joints
and bursal tissues, particularly in individuals with hyperuricemia, causing intense inflammation and severe pain. In the joints,
macrophages engulf MSU crystals, activating TLR2/4, which subsequently triggers the NLRP3 inflammasome and NF-κB
activation. IRAK4, a crucial kinase in the TLR/IL-1R signaling pathway, interacts with Myd88 to form the myddosome,
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initiating the production of proinflammatory cytokines via NF-κB activation. This leads to IL-1β secretion and neutrophil influx,
resulting in inflammation and joint damage. In this study, we aimed to elucidate the anti-inflammatory mechanism of the
IRAK4 inhibitor (PF06650833) by examining MSU-induced pro-inflammatory mediators in human PBMCs.

Methods: Human PBMCs were pretreated with 1 μM IRAK4 inhibitor (IRAK4i) overnight, followed by stimulation with
100 μg/ml MSU for either 30 minutes or 24 hours. Conditioned medium was collected for ELISA and RNA was extracted
for qPCR to quantify levels of IL-1β, IL-18, TNF-α, IL-6, IL-8, and TGFβ. Cell lysates were prepared to analyze various
TLR/IL-1β signaling proteins, including phosphorylated IRAK4, P38, ERK, and JNK. Phagocytosis was assessed using a
Vybrant™ phagocytosis assay kit in PBMCs.

Results: Pretreatment with IRAK4 inhibitor (IRAK4i) reducedMSU-induced inflammation in PBMC by 60-70%, as evidenced
by decreased levels of IL-1β, IL-18, TNF-α, IL-6, and IL-8, and a 300% increase in TGFβ (p< 0.01; n=4). These findings were
also reflected at the mRNA level. Additionally, IRAK4i suppressed MSU-induced phagocytosis, potentially preventing mac-
rophages from engulfing MSU crystals, and activating TLRs, thus reducing inflammation. Immunoblot and in-cell western
assays in PBMC showed inhibition of IRAK4 phosphorylation. Furthermore, MSU stimulation led to phosphorylation of
P38, JNK, and ERK which was significantly diminished or completely inhibited by IRAK4i, effectively dampening down-
stream proinflammatory signaling pathways.

Conclusion: Our study demonstrated that IRAK4 inhibitor (IRAK4i) modulates inflammation induced by monosodium urate
(MSU) in peripheral blood mononuclear cells (PBMC). Additionally, we observed effective inhibition of phagocytosis and con-
firmed the signaling mechanisms potentially disrupted by IRAK4i in MSU-induced pathways in PBMC. Therefore, IRAK4i
appears to be a promising therapeutic strategy for gout patients by counteracting MSU and TLR-mediated inflammation.

Disclosure: S. Umar: None; S. Ravindran: None.

Abstract Number: 0276

Exploring the Prevalence of Crowned Dens Syndrome in a Polymyalgia
Rheumatica Veterans Affairs Patient Cohort

Marlene Marte Furment1, Binod Kc1, Bhavya Poudyal1, Aakritee Sharma Subedi2, Mahnoor Sherazi3, Jihad Ben Gabr1,
Shveta Trikha4, Brian Cooney5 and Fatme Allam5, 1SUNY Upstate Medical University, Syracuse, NY, 2SUNY Upstate
University Hospital, Syracuse, 3State University of New York, Syracuse, NY, 4Syracuse VA Medical Center, Syracuse,
5Syracuse VA Medical Center, Syracuse, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Crowned Dens (CD) is the radiological finding of calcium pyrophosphate dihydrate (CPPD) crystal
deposition in the cruciform and alar ligaments giving the appearance of a crown surrounding the dens. When these imaging
findings are associated with recurrent shoulder girdle stiffness and pain, fever and/or elevation of acute phase reactants, it is
Crowned Dens Syndrome (CDS). Clinical presentation is similar to Polymyalgia Rheumatica (PMR), however CDS clinical
course and management are different. We hypothesize that CDS is misdiagnosed as PMR in some cases. This study was
performed as a quality improvement project to promote early recognition of CDS.
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Methods: This study was based on a retrospective analysis of electronic medical records of 501 charts at the Syracuse VA
Medical Center between 08/2018 and 08/2023. Available CT Head and/or Neck were reviewed with attending radiologists
looking for evidence of calcification around the dens (Figure 1). Data was collected by chart review including age, gender,
history of peripheral CPPD, prior diagnosis of PMR, cervical/shoulder pain or stiffness, hip girdle pain, ESR and CRP. Addi-
tionally, PTH, calcium, vitamin D, phosphorus, magnesium, ferritin, alkaline phosphatase values were collected to rule out
secondary causes of CPPD. We also collected treatment modality with NSAIDs, glucocorticoids or DMARDs. Additionally,
we analyzed a total 186 patients with peripheral CPPD without history of neck pain. Statistical analysis was performed cal-
culating Fisher’s Exact Test p-value.

Results: 315 total charts of patients diagnosed with Polymyalgia Rheumatica were reviewed. 195 had accessible charts out
of which 69 had available CT Head and/or Neck done for other indications. 19 of the 69 patients had imaging and clinical
findings consistent with Crowned Dens Syndrome (27.54%). Median age was 78 and 18/19 were males. All 19 patients
had symptomatic peripheral CPPD at different intervals. 17/19 had elevated ESR (89.47%) and 15/19 had elevated CRP
(78.94%). Only one patient had fever on presentation and 2/19 had associated hypothyroidism. All patients were treated
with variable doses of glucocorticoids for at least 6 months. On the other hand, out of all patients with peripheral CPPD with-
out neck pain, CT Scan Head and/or Neck were available on 81 patients. 65/81 had evidence of crowned dens (80.2%)
without symptoms of neck pain or stiffness.

Conclusion: Our study indicates that CPPD deposition frequently involves the dens on patients with established peripheral
CPPD in approximately 84% of the cases (p-value < 0.0001; table 1). Our data suggests that a sizable percentage (approx-
imately 22%) of these patients have symptomatic Crowned Dens Syndrome that was misdiagnosed as PMR. Clinicians
should recognize this important differential diagnosis to avoid unnecessary tests and treatment, especially on patients with
established CPPD.

Disclosure: M. Marte Furment: None; B. Kc: None; B. Poudyal: None; A. Sharma Subedi: None;M. Sherazi: None;
J. Ben Gabr: None; S. Trikha: None; B. Cooney: None; F. Allam: None.

Table 1. Comparison of Crowned Dens radiological findings in patients with peripheral CPPD versus patients without peripheral CPPD.

Figure 1. Axial (Figure 1.A), sagittal (Figure 1.B) and coronal (Figure 1.C) views on CT of the Cervical Spine showing calcification around the dens
consistent with Crowned Dens.
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Abstract Number: 0277

Mesenchymal Stem Cells Derived from Human Bone Marrow Ameliorate
Monosodium Urate Crystal-induced Inflammation

Jennifer Lee1 and Ah Young Choi2, 1seoul st mary’s hospital, Seoul, South Korea, 2The Cactholic University of Korea,
Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Mesenchymal stem cells (MSCs) have anti-inflammatory properties and have been implicated in
several inflammatory diseases. Acute gout is initiated by IL-1β produced by monosodium urate crystal (MSU)-stimulated
macrophages via activation of NLRP3 inflammasomes. We sought to investigate whether MSCs derived from human bone
marrow (hBM-MSCs) suppress MSU-induced inflammation.

Human bone marrow-derived mesenchymal stem cells (hBM-MSCs) suppress acute gout inflammation in mice.
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Methods: hBM-MSCs were stimulated with proinflammatory cytokine cocktails or co-cultured with MSU-treated macro-
phages. Gene and protein expressions of cytokines and NLRP3 inflammasome-related molecules were measured with
reverse transcription-polymerase chain reactions, western blot analysis, and cytokine arrays. In vivo therapeutic effects were
evaluated in a murine acute gout model.

Results: Macrophages stimulated with MSUs produced less caspase-1 and IL-1β in the presence of hBM-MSCs. Further-
more, macrophages co-cultured with hBM-MSCs produced more IL-10 and less TNF-α, IL-6, and nitric oxide synthase-2
(NOS2), suggesting that the M1-like phenotype of the macrophages were suppressed. hBM-MSCs produced higher anti-
inflammatory cytokine such as IL-1 receptor antagonist in the co-culture system. They also produced high level of IL-6 in
the inflammatory milieu, and the suppression of IL-1β production of macrophages was abrogated with an IL-6 receptor
blockade. Intravenous treatment of hBM-MSCs suppressed MSU-induced acute inflammation in a murine acute gout
model.

Conclusion: In conclusion, hBM-MSCs suppress MSU-induced inflammation by suppressing the M1-like phenotype of
macrophages in a partially IL-6 dependent pathway. Here, we suggest a potential therapeutic use of hBM-MSCs for treat-
ment of acute gout.

Disclosure: J. Lee: None; A. Choi: None.

Abstract Number: 0278

Efficacy and Safety of Genakumab versus Compound Betamethasone in
Gout: The GUARD-1 Study

Yu Xue1, Tianshu Chu2, Jiankang Hu3, Wei Gou4, Ning Zhang5, Juan Li6, Jing Yu7, Songping Li8, Songbin Li9, Long Qian10,
Xinwang Duan11, Lihua Duan12 and Hejian Zou1, 1Department of Rheumatology, Huashan Hospital, Fudan University,
Shanghai, China, Shanghai, China (People’s Republic), 2Department of Rheumatology, Henan Provincial People’s
Hospital, Zhengzhou, China, Zhengzhou, China (People’s Republic), 3Department of Rheumatology, Pingxiang
People’s Hospital, Pingxiang, China, Pingxiang, China (People’s Republic), 4Department of Rheumatology, Hebei Petro
China Central Hospital, Langfang, China, Langfang, China (People’s Republic), 5Department of Rheumatology, Shengjing
Hospital of China Medical University, Shenyang, China, Shenyang, China (People’s Republic), 6Department of
Rheumatology, The First Affiliated Hospital of Hainan Medical University, Haikou, China, Haikou, China (People’s
Republic), 7Department of Rheumatology, The First Affiliated Hospital of Liaoning University of Traditional Chinese
Medicine, Shenyang, China, Shenyang, China (People’s Republic), 8Department of Rheumatology, The First Affiliated
Hospital of Ganna Medical University, Ganzhou, China, Ganzhou, China (People’s Republic), 9Department of
Rheumatology, The First Hospital of Qiqihar, Qiqihar, China, Qiqihar, China (People’s Republic), 10Department
of Rheumatology, The Second Hopital of Anhui Medical University, Hefei, China, Hefei, China (People’s Republic),
11Department of Rheumatology, The Second Affiliated Hospital of Nanchang University, Nanchang, China, Nanchang,
China (People’s Republic), 12Department of Rheumatology, Jiangxi Provincial People’s Hospital, Nanchang, China,
Nanchang, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The GUARD (Genakumab in high Uric Acid-induced Arthritis/goutfor Resolution and Delay study)
program was designed to investigate the efficacy and safety of Genakumab, a novel fully humanized, monoclonal anti-IL-
1β antibody, developed by GenSci Co., in patients with gout through IL-1β pathway. Here, we first report the data of
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Genakumab vs Compound betamethasone in treatment of Chinese adult patients with gout flare(chictr.org.cn identifier:
CTR20223136).

Figure 2 Mean pain intensity (0–100 mm visual analogue scale) over 8 days post-dose for the first episode.

Figure 1 Study design.
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Methods: The GUARD-1 study was a prospective, randomized, multi-center, active controlled study, with a 48-week treat-
ment period (24 weeks for double-blind treatment and 24 weeks for open-label intervention) and a 12-week safety follow-up
period. In this study, patients (≥18-≤75 yrs) who met the ACR preliminary criteria for acute GA and contraindicated for, intol-
erance of, or unresponsiveness to NSAIDs and/or colchicine, with ≥2 episodes during the previous 12-month, were ran-
domized with ratio 1:1 to receive a single dose of Genakumab 200 mg SC or Compound betamethasone 7 mg IM and
and administered in case of new episode. Urico-lowering therapy (ULT) were kept no change during study follow up period.
The co-primary endpoints were change in pain intensity at 72 hours for baseline most affected joint (noninferiority testing),
measured with the 0-100 mm VAS, and the time to first new episode over 12 weeks (superiority testing). Secondary end-
points include pain at 6h, 24h, 48h, and 7 days measured with visual analogue scale (VAS); percentage of patients with at
least 1 new episode; and safety during treatment period (Figure 1).

Results: A total of 313 patients were randomized (Genakumab [n=157], Compound betamethasone [n=156]). Median age
was 42 (range 35–55) years, 98.7% were men, disease duration 103.89(±76.719)(mean±SD) month, and more than
3 episodes reported during prior year in most patients (3-5/year, 45.7%; 6-12/year, 33.1%; >12/year, 10.6%). Genakumab
was non-inferior in change in pain intensity at 72 hours (mean difference; 95% CI) to Compound betamethasone in both the
Full Analysis Set (-3.32mm; -7.56, 0.91) and Per Protocol Set (-2.21; -6.49, 2.07)(Figure 2). Genakumab significantly delayed
median time to first new episode vs Compound betamethasone (Not estimable vs 45 days) (Figure 3). Genakumab signifi-
cantly reduced the risk of new episodes by 90% versus Compound betamethasone (HR 0.10; 95% CI:0.060, 0.169;
p<0.0001) over the first 12 weeks, and by 87% (HR 0.13; 95% CI: 0.084, 0.208; p<0.0001 ) over 24 weeks.

A total of 159 subjects (51.0%) experienced Treatment-Related Adverse Events (TRAEs), with 79 subjects (50.6%) in
Genakumab group, and 80 subjects (51.3%) in Compound betamethasone group. Treatment-Related Serious Adverse
Events were reported in 3 patients and all in Compound betamethasone group.

Figure 3 Time to first new episode over 12 weeks.
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Conclusion: In summary, in adults in whom NSAIDs and/or colchicine are contraindicated, are not tolerated, or do not pro-
vide an adequate response,

Genakumab was demonstrated non-inferiority to Compound betamethasone in pain relief of gouty arthritis attacks, and
superiority to Compound betamethasone within 12 weeks in delaying new flare which can be maintained until the end of
the 24 weeks.

Disclosure: Y. Xue: None; T. Chu: None; J. Hu: None;W. Gou: None; N. Zhang: None; J. Li: None; J. Yu: None; S. Li:
None; S. Li: None; L. Qian: None; X. Duan: None; L. Duan: None; H. Zou: None.

Abstract Number: 0279

Macrophage Intracellular Fates of Monosodium Urate and Calcium
Pyrophosphate Crystals: Phagocytosis, Exchanged/expulsion and
Dissolution of Crystals

Charles Leroy1, Nghia Pham2, François Brial3, Brenda Kischkel4, gwénaêlle Jayat5, Elena Ishow6, Christèle Combes7, Leo
Joosten4, Augustin Latourte8, Pascal Richette9 and Hang-Korng Ea10, 1Inserm 1132 / Université Paris Cité, levallois-perret,
France, 2INSERM 1132, BIOSCAR, Lariboisière hospital, Paris, France, 3Inserm 1132/ Université Paris Cité, Paris, France,
4Radboudumc, Nijmegen, Netherlands, 5Université Paris cité / Inserm 1132, paris, France, 6Université de Nantes /
Ceisam, Nantes, France, 7INP-ENSIACET, Toulouse, France, 8AP-HP, Paris, France, 9Lariboisière Hospital, Paris, France,
10Université Paris Cité, INSERM UMR 1132 BIOSCAR, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout, due to the presence of monosodium urate crystals (MSU) and calcium pyrophosphate (CPP)
crystal deposition disease are both responsible for recurrent inflammation flares. Both crystals stimulate interleukin-1β pro-
duction by resident macrophages. Macrophages can interact and phagocytosis both MSU and CPP crystals.

Objective: to describe the intracellullar fates of MSU and CPP crystals in macrophages

Methods: Synthetic pyrogen-free MSU and CPP crytals were used to stimulate different type of mouse (RAW 264.7 cell line,
bone marrow-derived macrophages (BMDM)) and human (THP-1 cell line and peripheral blood mononuclear cells (PBMC))
macrophages. To assess crystal phagocytosis, macrophages were stimulated by MSU and CPP crystals engrafted with
fluorescent organic nanoparticles (FON) and recorded during 5 days using Incucyte Live-cell Analysis instrument
(Sartorius). Intracellular outcomes were assessed by 18-hours recording using apoptome Zeiss microscopy. Images analy-
sis was performed by ImageJ software.

Results: All type of macrophages including RAW 264.7, BMDM, THP-1 and PBMC, rapidly phagocytosed both MSU and
CPP crystals. Crystal phagocytosis occurred within the first minutes and all crystals were phagocytosed within one hour.
After phagocytosed, crystals remained mostly in the cytosol. Interestingly, in few RAW 264.7 macrophages and PBMC,
phagocytosed MSU crystals were expulsed into the cytosol of another macrophage. MSU crystals were dissolved after
phagocytosis while CPP crystals remained undissolved even after 7 days of stimulation. MSU crystals dissolution occurred
only 48 hours after phagocytosis. No dissolution was observed in the first 48 hours while all MSU crystals were dissolved
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after 7 days of stimulation. Macrophages displayed different capacity to dissolve MSU crystals: after 48 hours of stimulation,
17.5% of MSU crystals (in one recording field) were dissolved in RAW 264.7 cells vs 24.3% and 56.0% for BMDM and
THP-1, respectively. Interestingly, we observed that dissolution of MSU crystals was followed by cell death and burst in
RAW 264.7 macrophages and PBMC. THP-1 cells also dissolved MSU crystals but without burst nor death. Interestingly,
treatment with the inhibitor of the V-ATPase pump, bafilomycin A1, completely blocked the dissolution of MSU crystals with-
out affecting crystal phagocytosis.

Conclusion:Our result suggest that dissolution of MSU crystals is a late cellular response involving cell lysosomes and acid-
ification. Furthers studies are ongoing to decipher the underlying mechanisms.

Disclosure: C. Leroy: None; N. Pham: None; F. Brial: None; B. Kischkel: None; g. Jayat: None; E. Ishow: None;
C. Combes: None; L. Joosten: None; A. Latourte: None; P. Richette: None; H. Ea: None.

Figure 1: MSU crystal dissolution (A) Kinetic images of MSU dissolution by RAW 264.7 macrophages after 48h of incubation. (B) Dissolution poten-
tial of different types of macrophages. (C) Bafilomycin A1 inhibited crystal dissolution.
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Abstract Number: 0280

Trends in Management and Consultations for Gout: A Study of 18 Million
Adults Using the OpenSAFELY Platform

Mark Russell1, Jon Massey2, Edward Roddy3, Brian MacKenna4, Seb Bacon4, Ben Goldacre4, Colm Andrews4, George
Hickman4, Amir Mehrkar2, Arti Mahto5, Andrew Rutherford6, Samir Patel1, Maryam Adas7, Edward Alveyn7, deepak
Nagra1, Katie Bechman7, Joanna Ledingham8, Joanna Hudson9, Sam Norton1, Andrew Cope7 and James Galloway10,
1King’s College London, London, England, United Kingdom, 2University of Oxford, Oxford, England, United Kingdom,
3Keele University, Keele, England, United Kingdom, 4University of Oxford, Oxford, United Kingdom, 5King’s College
Hospital NHS Foundation Trust, London, United Kingdom, 6King’s College Hospital NHS Foundation Trust, London,
England, United Kingdom, 7King’s College London, London, United Kingdom, 8Portsmouth Hospitals University NHS
Trust, Portsmouth, United Kingdom, 9King’s College London, King’s College London, United Kingdom, 10Centre for
Rheumatic Diseases, King’s College London, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Data from before the COVID-19 pandemic had shown persistently poor care for people with gout in
many countries worldwide. Whether this was further exacerbated by the pandemic is not fully understood. Our objective was
to investigate the impact of the pandemic on consultations and care quality for people with gout in England, using the Open-
SAFELY Trusted Research Environment.

Methods: With the approval of NHS England, we performed a population-level cohort study using health data for 17.9 mil-
lion adults in England (40% of the population) via the OpenSAFELY platform. We analysed trends in the following outcomes
between 1 March 2018 and 28 February 2024: 1) the number of patients consulting for gout in primary care; 2) the initiation
of ULT within 6 months of consultation; 3) the attainment of serum urate < 6 mg/dL (360 micromol/L) within 6 months of
consultation.

Results: Of 17.9 million adults from 2,530 general practices in England, an average of 73,805 patients per year consulted a
primary care clinician for gout (4.1 patients per 1,000 population; 29.2 patients per practice). The mean age at consultation
was 61.6 years, 80.4% were male, and 51.2% had prevalent gout diagnoses. Patients had an average of 1.3 primary care

Figure 1. Number of patients consulting for gout in primary care in England between 1 March 2018 and 28 February 2024. Data are shown overall
and split by sex. The vertical dashed line corresponds to the onset of the first COVID-19 lockdown in England (March 2020).
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consultations for gout per year. The number of patients consulting for gout decreased by 25.2% in the first year of the pan-
demic (from 83,765 in 2019/20 to 62,665 in 2020/21). Consultations remained 15.6% lower than pre-pandemic levels in
2023/24 (Figure 1). 17.1% of patients had been prescribed ULT within 6 months prior to their consultation. Of patients not
already prescribed ULT at the time of their consultation, 38.3% initiated ULT within 6 months (intraclass correlation for gen-
eral practices: 0.077). ULT initiation improved modestly after the onset of the pandemic, from 35.9% in 2018 to 40.7% in
2023 (Figure 2). 38.0% of patients had serum urate levels measured within 6 months of consultation, of whom 31.6%
achieved serum urate levels < 6 mg/dL. Urate target attainment remained stable throughout the pandemic (31.6% in
2018; 31.9% in 2023; Figure 2).

Conclusion: The number of consultations for gout decreased by 25% during the early pandemic, and remained 15% below
pre-pandemic levels as of 2023/24. ULT initiation improved modestly during the pandemic, while urate target attainment
remained stable. Despite this, absolute levels of ULT initiation and urate target attainment remain far below an acceptable
standard. Importantly, we have demonstrated the potential for routinely-collected data to transform how care quality is mon-
itored for rheumatic diseases at a national level.

Disclosure: M. Russell: AbbVie, Biogen, Lilly, Galapagos, Menarini, UCB, Viforpharma, 6, Sandoz UK, 5; J. Massey:
None; E. Roddy: None; B. MacKenna: None; S. Bacon: None; B. Goldacre: Asthma UK, 5, British Lung Foundation,
5, Health Data Research UK, 5, Laura and John Arnold Foundation, 5, Longitudinal Health and Wellbeing strand of
the National Core Studies programme, 5, N/A, 12, Receives personal income from speaking and writing for lay audi-
ences on the misuse of science, NHS England, 5, NIHR, 5, Non-Executive Director at NHS Digital, 4, The Good Think-
ing Foundation, 5, The Health Foundation, 5, The Mohn-Westlake Foundation, 5, UKRI MRC, 5, Wellcome Trust,
5, World Health Organisation, 5; C. Andrews: None; G. Hickman: None; A. Mehrkar: Former employee and interim
Chief Medical Officer of NHS Digital, 3, RCGP representative on GP Data Professional Advisory Group to NHS Digital,
3; A. Mahto: AbbVie, Galapagos, Lilly, 6, Galapagos, 1; A. Rutherford: Lilly, 12, Support to attend meeting; S. Patel:
None; M. Adas: None; E. Alveyn: UCB, 12, Support for attending educational meeting; d. Nagra: None;
K. Bechman: UCB, viforpharma, 6; J. Ledingham: President of the British Society for Rheumatology, 3, The Federa-
tion of Joint Royal Colleges of Physicians Specialist Certificate Exam Board, 1; J. Hudson: None; S. Norton: None;
A. Cope: AbbVie, 6, Bristol-Myers Squibb, 2, 5, 6, GSK/Galvini, 12, Data monitoring committee, Janssen, 2, 5, UCB,
2, 5; J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6.

Figure 2. Percentage of patients consulting for gout who: 1) initiated urate-lowering therapy (ULT) within 6 months of consultation; 2) had at least
one serum urate level measured and attained a urate <6mg/dL (360 micromol/L) within 6 months of consultation. The vertical dashed line corre-
sponds to the onset of the first COVID-19 lockdown in England (March 2020).
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Abstract Number: 0281

Intra-articular Treatment Combining Sustained Release Colchicine
Encapsulated in Microspheres, and Ropivacaine, Is Effective in
Inflammatory Arthritis in Rats

Julien GRASSOT1, Farah MARZOUKI2, Roxane HERVE3, Magali BECKLER4, Luca SEMERANO5, Natacha BESSIS6, Elodie
RIVIERE7, Charles SANSON2, Gauthier POULIQUEN2, Philippe POULETTY8 and Marie-Christophe BOISSIER9, 1PK MED,
LYON, Rhone-Alpes, France, 2PK MED, LYON, France, 3INSERM U1125, Bobigny, France, 4INSERM 1125, Bobigny, France,
5Avicenne Teaching Hospital APHP, Bobigny, France, 6INSERM, Université Sorbonne Paris Nord, PARIS, France, 7INSERM,
Université Sorbonne Paris Nord, APHP, PARIS, France, 8PK MED, PARIS, France, 9University Sorbonne Paris Nord,
Bobigny, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is a common disease with a prevalence and incidence on the rise worldwide. However,
approved treatments to treat acute gout flares have slow and insufficient effectiveness and are associated with poor safety
profiles. There is therefore a clear unmet medical need for a more effective product against acute pain, with a rapid onset of
action and a good safety profile in patients suffering from gout flare. We developed a treatment that could be used intra-
articularly (IA). We evaluated this treatment in rats in a model of acute inflammatory arthritis.

Methods: This treatment (PKM-01) combines an anesthetic, ropivacaine (ROPI) HCL, with colchicine (COL), formulated
within a biodegradable poly(lactic-co-glycolic acid) (PLGA) polymer matrix. COL was encapsulated within microspheres of
PLGA polymer to allow for sustained release over the duration of the flare, typically lasting 7-10 days. Concurrently, the anes-
thetic, ROPI, was incorporated for immediate release. PLGA polymer, known for its safety in drug delivery applications,
degrades into lactic and glycolic acids, which are naturally metabolized by the body, ensuring that the degradation products
do not pose any harm. The microspheres were designed with a size distribution, ranging from 5 to 50 μm. To evaluate the
effect of this treatment, we adapted a model of IA carrageenan (CAR) induced arthritis in knees or ankles. 50 μL CAR 3%
was injected IA in Sprague Dawley rats, and acute arthritis occurred in the hours following injection, mimicking a flare of
any inflammasome-induced acute arthritis. Treatments were IA administered less than one minute delay after CAR IA injec-
tion: PBS, ROPI, dexamethasone (DXM), ROPI, COL, encapsulated COL, or PKM-01. Pain was evaluated with von Frey fil-
aments on soles of hind paws. Joint inflammation and destruction were evaluated by histological semi-quantitative scores.
All experiments were blinded. Groups of 8 animals were used and experiments were repeated 2-3 times. Pharmacokinetic
assays were also performed.

Results: All control animal (CAR injected, receiving PBS) developed acute painful and destructive arthritis. DXM exerted a
significant effect on pain, inflammation and joint destruction. ROPI was effective on pain and not on inflammation or destruc-
tion. PKM-01 (combination of COL and ROPI) was effective on these 3 parameters. PKM-01 exerted a strong analgesic
effect (first evaluation: 2 hours) in comparison to control groups and showed anti-inflammatory properties, that were histo-
logically detected as soon as 24 hours on joint inflammation and destruction. These effects were more complete than those
observed with COL alone or encapsulated, or with DXM. Results were comparable if CAR induced arthritis was performed
either in knees or ankles. COL assays during 72 hours in blood after ankle injections showed low levels and below threshold
of toxicity.
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Conclusion: Taken together, these data showed in this murine model that PKM-01 could be an option for gout flare in
humans, since oral treatments with COL are limited by toxicity. It could be useful also in case of co-morbidities when first line
treatment are contra-indicated, and to provide rapid antalgic effect in patients. A clinical trial is planned in gout flare
population.

Disclosure: J. GRASSOT: None; F. MARZOUKI: None; R. HERVE: None; M. BECKLER: None; L. SEMERANO:
None; N. BESSIS: None; E. RIVIERE: None; C. SANSON: None; G. POULIQUEN: None; P. POULETTY: PKMed,
4, 8; M. BOISSIER: None.
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Electronic Health Record-Based Calcium Pyrophosphate Deposition
Disease Registry: A Feasibility Study

Nils Bürgisser1, Denis Mongin2, Samia Mehouachi2, Delphine Sophie Courvoisier3 and Kim Lauper4, 1Division of
Rheumatology and internal medicine, Geneva University Hospital, Switzerland, Geneva, Switzerland, 2Division
of Rheumatology, Geneva University Hospital, Switzerland, Geneva, Switzerland, 3Division of Rheumatology, Geneva
University Hospitals, Geneva, Switzerland, 4Geneva University Hospitals, Geneva, Switzerland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite its prevalence, calcium pyrophosphate deposition disease (CPPD) remains insufficiently
studied. Leveraging electronic health record (EHR) data, a rich source of patient information, could facilitate the automatic
enrollment of CPPD patients in registries without the need for manual recruitment1, enhancing research opportunities.

Figure 1A and 1B: Upset-plot of the criteria identifying patients suffering from calcium pyrophosphate deposition disease (CPPD). Figure 1A
showed the resulting register if any criterion is fulfilled. Figure 1B showed the resulting register by mean of combining criteria (ICD-10-GM codes
OR List of diagnosis OR ≥ 1 Other criteria), which lead to a higher positive predictive value of CPPD but lower number of patients in the registry.
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However, registry reliability is often compromised due to the poor accuracy of diagnostic coding for CPPD. We describe the
process and validation of creating a CPPD-registry out of EHR-data from a tertiary university hospital in Geneva, Switzerland
integrating various sources of information to improve its accuracy.

Methods: We screened EHR-data from patients over 18 years old with any out- or inpatient visit at the Geneva University
Hospital—Switzerland’s largest tertiary hospital—between January 1, 2013, and December 31, 2023. Screening criteria
consisted of the presence of at least one of the following: ICD-10-GM codes for CPPD (M11) OR positive joint aspiration
for CPP crystal OR CPPD-related terms (“pseudogout”, “chondrocalcinosis”) in the list of diagnosis OR documents OR
imaging reports. A random sample of 200 medical charts were fully reviewed by a trained nurse or physician. The positive
predictive value (PPV) to detect CPPD was established if any form of it was mentioned by any doctor in any part of the EHR.

Results: The four criteria identified 6709 patients presumably suffering from CPPD (figure 1A). Most patients were identified
by screening medical reports (15.0%), followed by the list of diagnosis (5.1%). 3% of the patients had a positive joint aspira-
tion for CPPD, without any documented diagnosis in the EHR. In the randomly selected 200 charts manually reviewed (table
1), the overall (any criterion) positive predictive value was 85.0% (CI 95% 79.3 to 89.6%). When taken alone (i.e. without any
other criteria), both the ICD-10 codes and the list of diagnosis showed the best PPV (respectively 100% and 92.7%). The
sole use of these two criteria would decrease the number of included patients to 1953. By using a combination of criteria
(ICD-10 codes OR list of diagnosis OR ≥ 1 other criteria), the PPV reached 96.1% (CI 91.2% to 98.7%), leading to a registry
of 5320 patients (Figure 1B).

Conclusion: The creation of a CPPD-register with automatic enrollment is feasible and valid. Incorporating various elements
of the EHR, beyond only diagnostic codes, improves patient detection accuracy and increases registry numbers. Notably, a
subset of patients exhibited positive joint aspirations without a corresponding documented diagnosis, indicating a docu-
mentation gap. The next step is to estimate the negative predictive value in a sample of patients without any criteria, yet with
risk factors for CPPD, and develop a method to classify CPPD patients by clinical presentation. The final register will help
assess pertinent clinical outcomes using clinical indicator to evaluate current quality of CPPD care and trajectories within
the disease.

Table 1: Results of the chart review looking for any CPPD-related terms (CPPD, pseudogout, chondrocalcinosis) among patients detected by the
queries.
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Disclosure: N. Bürgisser: None; D. Mongin: None; S. Mehouachi: None; D. Courvoisier: None; K. Lauper: None.

Abstract Number: 0283

Prophylaxis of Gout Flares in Patients with Renal Impairment: Dosing
Adjustments with Colchicine Oral Solution Informed by a
Pharmacokinetic Model

Jaymin Shah, Elaine Chan and Dmitri Lissin, Scilex Holding Company, Palo Alto, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients receiving colchicine for prophylaxis of gout flares are at risk for dose-related gastrointesti-
nal toxicity (nausea, vomiting, diarrhea, abdominal pain) if they have pre-existing renal impairment. A published pharmacoki-
netic study showed that exposure to colchicine (Cmax and AUC) was increased by 1.5 and 2-fold, and the systemic
clearance (CL/F) was decreased by 0.5 and 0.4-fold respectively, in patients with moderate and severe renal impairment
(eGFR 30-59 mL/min/1.73 m2 and 15-29 mL/min/1.73 m2, respectively). It is therefore valuable to determine appropriate
dosing regimens for various degrees of kidney dysfunction that will maintain colchicine levels within the known narrow ther-
apeutic index of 0.5–3 ng/mL.

Methods: Data from a pharmacokinetic study with colchicine oral solution in healthy subjects was used to construct a phar-
macokinetic model. Using the derived pharmacokinetic disposition parameters, simulation of colchicine plasma concentra-
tions was undertaken for various levels of renal impairment for dosing with colchicine oral solution.

Results: When administered the standard colchicine 0.6 mg dose daily, therapeutic levels can be expected to be
maintained in patients with mild renal impairment, defined as estimated glomerular filtration rate (eGFR) of 60–89
ml/min/1.73 m2. Among patients with moderate renal impairment, the optimal dosage is 0.48 mg (4 mL) of colchicine
oral solution daily. Among patients with severe renal impairment, the recommended dosage is 0.3 mg (2.5 mL) of col-
chicine oral solution daily. No dosage adjustment is expected to be needed for patients with mild renal impairment.
However, without dosage reduction, patients with moderate and severe renal impairment would have excursions to
toxic levels for 5% and 16% of the dosing interval, respectively. Administering a lower dose such as 0.3 mg daily,
by splitting the conventional 0.6 mg tablet could result in plasma colchicine levels in subtherapeutic range towards
the end of dosing interval.

Conclusion: Colchicine oral solution (0.12 mg/mL) offers a convenient option for appropriate dosing in patients with moder-
ate to severe renal impairment or with concurrent use of most interacting medications.

Disclosure: J. Shah: Scilex Holding Company, 7; E. Chan: Scilex Holding Company, 3; D. Lissin: Scilex Holding
Company, 3.
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Abstract Number: 0284

Identification of Calcium Pyrophosphate Deposition Using
Ultrasonography in Patients with a Suspected Diagnosis of Seronegative
Rheumatoid Arthritis

Joanna Potera1, Angelo Gaffo2, Alvin Day3, Mariana Urquiaga2 and Amanda Alexander4, 1University of Alabama at
Birmingham, Irondale, AL, 2University of Alabama at Birmingham, Birmingham, AL, 3Dept. of Veterans Affairs, Lexington,
SC, 4University of Alabama at Birmingham, Homewood, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Calcium pyrophosphate deposition disease is a common condition that can cause chronic polyar-
ticular inflammatory joint disease, which sometimes resembles rheumatoid arthritis. Misdiagnosis is especially common in
the case of seronegative rheumatoid arthritis and can lead to unnecessary treatment with potentially toxic medications. Prior
investigations aiming to estimate the prevalence of CPPD in patients with seronegative rheumatoid arthritis utilized conven-
tional radiography. Our goal was to determine the proportion of patients initially suspected to have or diagnosed with sero-
negative rheumatoid arthritis that could meet classification criteria for calcium pyrophosphate crystal deposition with the aid
of ultrasonography.

Methods: The investigation involved a retrospective chart review of the patients who visited our dedicated rheumatology
musculoskeletal ultrasound (MSKUS) clinic at the Birmingham Veterans Affairs Medical Center (BVAMC) between
01/01/2020 and 12/31/2023. The cases of a suspected or possible diagnosis of seronegative rheumatoid arthritis were
identified. The results of MSKUS were reviewed for the presence of calcium pyrophosphate deposition within fibrocartilage
and hyaline cartilage according to the OMERACT definitions. For each one of the patients we also calculated the total score
according to the 2023 ACR/EULAR classification criteria for CPPD disease.

Table 1. Patient characteristics.
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Results: Among 316 patients who visited the BVAMC musculoskeletal ultrasound clinic between 01/01/2020 and
12/31/2023, 46 were found to have a possible or established diagnosis of seronegative rheumatoid arthritis prior to ultraso-
nography. The majority of patients were male (82.6%), and many of them had previously been treated with disease-
modifying agents. Baseline characteristics are shown in Tables 1 and 2. Most of the patients (95.7%) had MSKUS performed
on hands and wrists. 35/46 (76.1%) were found to have some degree of calcifications on MSKUS, with 30/46 (65.2%) show-
ing calcium deposition within the triangular fibrocartilage complex of the wrist (TFCC – a classic location for CPPD disease)
and 5/46 (10.9%) - within the synovium of the joints only. 13/46 (28.2%) patients were classified as having CPPD disease
according to the 2023 ACR/EULAR scoring system. For 22/46 (47.8%) patients fibrocartilage calcifications were detected
by ultrasonography but not with conventional radiographs. The main results are shown in Figure 1.

Conclusion: A significant proportion of patients with suspected diagnosis of seronegative rheumatoid arthritis had evidence
of calcium pyrophosphate deposition in the joints as detected by ultrasonography. Approximately one-quarter of cases
could be reclassified as CPPD by validated criteria, leading to a possible reconsideration of the diagnosis. We believe the
results of our study might improve the understanding of this common crystalline arthropathy and encourage rheumatologists
to utilize musculoskeletal ultrasound as a diagnostic tool in challenging cases to help guide treatment decisions and limit
therapies with potential side effects when not clinically indicated.

Table 2. Disease characteristics.

Figure 1. Ultrasound findings organized by the location of calcifications. *Unclassifiable - no calcifications or synovium only (not in the ACR/EULAR
classification criteria)
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Disclosure: J. Potera: None; A. Gaffo: Atom, 2, PK Med, 2, SOBI, 2; A. Day: None; M. Urquiaga: None;
A. Alexander: None.

Abstract Number: 0285

Anti-THSD7A Antibodies Are Not Broadly Associated with IgG4-Related
Disease or IgG4-Related Membranous Nephropathy

Guy Katz1, Jesse Akaa2, Grace McMahon1, Isha Jha1, Ian Doyle1, Ana Fernandes1, Zachary Wallace3, Shiv Pillai4, John
Stone5 and Cory Perugino1, 1Massachusetts General Hospital, Boston, MA, 2Massachussets General Hospital, Boston,
MA, 3Massachusetts General Hospital, Newton, MA, 4Harvard Medical School, Cambridge, MA, 5Massachusetts General
Hospital, Harvard Medical School, Concord, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Membranous nephropathy (MN) is a known manifestation of IgG4-related disease (IgG4-RD).
Unlike primary MN, most patients with IgG4-related MN do not have anti-phospholipase 2 receptor (PLA2R) antibodies
detectable in serum. Anti-THSD7A (thrombospondin type 1 domain containing 7A) antibodies are observed in some
patients with anti-PLA2R-negative primary MN and have been reported in one case of IgG4-related MN. We aimed to eval-
uate the frequency of anti-THSD7A antibody responses patients with IgG4-RD with and without MN.

Table 1. Demographics and disease features of IgG4-related disease patients and healthy donors. IgG4-RD: IgG4-related disease, IQR: inter-
quartile range.

553

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Patients who fulfilled ACR/EULAR Classification Criteria for IgG4-RD were identified from a single-center cohort.
Demographics, disease features, and clinical laboratory values were collected prospectively. Patients were categorized into
3 groups: IgG4-RD with MN (with or without other renal manifestations of IgG4-RD), IgG4-RD with renal involvement but
without MN, or IgG4-RD without renal involvement. Anti-THSD7A antibody enzyme-linked immunosorbent assay (ELISA)
was performed on plasma from patients and age- and sex-matched healthy donors (HD). Optical density (OD) values were
compared between IgG4-RD groups and HD. The OD values of the overall IgG4-RD cohort and the HD were compared
using a Mann-Whitney U test. Positive antibody responses were defined by OD values either >1 or >2 standard deviations
(SD) above the HDmean value. The frequencies of anti-THSD7A responses were compared between patients and HD using
Chi-square tests.

Results: Plasma samples from 40 IgG4-RD patients and 64 matched HD were identified. Demographics and disease fea-
tures are summarized in Table 1. Among the IgG4-RD patients, 19 (48%) had renal involvement (n=3 with MN). There
was no significant difference in anti-THSD7A antibody OD values between the IgG4-RD and HD cohorts (p > 0.05) (Figure 1).
Only 5% (2/40) of the IgG4-RD patients had positive anti-THSD7A responses (1 non-MN renal IgG4-RD and 1 non-renal
IgG4-RD) defined as >2 SD above HD mean, and this frequency did not differ significantly from that of HD (3.1%, 2 of 64)
(all p > 0.05). A portion of patients with IgG4-RD had OD values >1 SD of the HD average and appeared to cleanly separate

Figure 1. Anti-THSD7A antibody concentrations in combined IgG4-related disease patients and healthy donors. OD450: optical density.

Table 2. Anti-THSD7A antibody concentrations in IgG4-related disease patients and healthy donors stratified by renal involvement. * p<0.05 when
compared with HD, ** p<0.01 when compared with HD. MN: Membranous nephropathy, IgG4-RD: IgG4-related disease, HD: healthy donor,
OD450: optical density, SD: standard deviation.
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from the HD cohort. This frequency of low titer responses differed between HD (6%) and the overall IgG4-RD cohort (25%, p
< 0.01), MN (33%, p < 0.05), and non-renal IgG4-RD (33%, p < 0.01) (Table 2). We examined the group of patients with low-
titer responses compared to all other patients with IgG4-RD but observed no differences in serum IgG4, number of organs
involved, or distribution of organ involvement among these patients.

Conclusion: Anti-THSD7A antibody responses do not appear to associate with IgG4-RD. Adding to the one published case
report of a patient with IgG4-related MGN and anti-THSD7A antibody responses, we examined an additional 3 patients with
this rare IgG4-RD manifestation and did not observe anti-THSD7A antibody responses among them. Anti-THSD7A antibod-
ies do not appear to be common in IgG4-RD, but given the higher percentage of patients with low-titer antibodies of this
type, an examination of these antibodies in a larger cohort of IgG4-RD patients, particularly one enriched with patients
who have IgG4-related MN, may be worthwhile.

Disclosure: G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5; J. Akaa: None;
G. McMahon: None; I. Jha: None; I. Doyle: None; A. Fernandes: None; Z. Wallace: Amgen, 2, 5, BioCryst, 2, Med-
Pace, 2, PPD, 2, Sanofi, 5, Zenas, 2; S. Pillai: Abpro Inc, 4, BeBio, 4, Octagon Therapeutics, 4, Paratus Biosciences,
4; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2;
C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee Member.
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Damage Associated with Disease-Specific Effects and Diagnostic or
Therapeutic Procedures Is Highly Prevalent in IgG4-Related Disease

Guy Katz1, Zachary Wallace2, Cory Perugino1, Grace McMahon1, Isha Jha1, Ana Fernandes1 and John Stone3,
1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Newton, MA, 3Massachusetts General
Hospital, Harvard Medical School, Concord, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic immune-mediated disease that can affect nearly any
organ or anatomic site. Although the disease responds well to glucocorticoids and B cell depletion, little is known about the
long-term damage that accrues in this condition. We aimed to identify the prevalence of damage due to disease effects and
invasive procedures in a large cohort of patients with IgG4-RD.

Methods:We performed a cross-sectional study of a large prospective IgG4-RD registry. Patients were included if they ful-
filled the 2019 ACR/EULAR Classification Criteria but excluded if there were inadequate data in the medical records to deter-
mine the presence or absence of damage. Data on demographics and disease features were collected prospectively. All
medical records were reviewed by rheumatologist investigators with expertise in IgG4-RD to extract details regarding dam-
age due to IgG4-RD that patients experienced at any point throughout the course of their illness. Disease features that per-
sisted >3 months despite adequate treatment or were present during remission were defined as damage.

Results: Of 199 patients included in the medical records review, 8 had inadequate data to determine damage for the follow-
ing reasons: only evaluation was done during active disease without damage evident at baseline (n=5), determination of
damage required additional data that was not available for review (n=2), or inadequate follow-up to determine if
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manifestations were due to active disease or damage (n=1). The remaining 191 patients were included in this analysis. The
majority (70%) of patients were male, and 73% were White. The most commonly involved organs or sites were the salivary
glands (57%); pancreas (50%); orbits, lacrimal glands, or eyes (40%); and kidneys (38%) (Table 1).

The prevalence of various manifestations of damage is shown in Table 2. Among 191 patients, 176 (92%) had evidence of
damage. Among the most common manifestations of damage observed were exocrine pancreatic insufficiency (50/96
[52%] among patients with pancreatic involvement), diabetes mellitus (47/96 [49%]), and chronic or end-stage kidney dis-
ease due to IgG4-related kidney disease (28/73 [38%] among patients with renal involvement). Iatrogenic damage associ-
ated with diagnostic or therapeutic procedures was also common: 23 (12%) underwent salivary gland resections,
21 (11%) lacrimal or orbital biopsies or resections via invasive surgical orbitotomies, 11 (6%) Whipple procedure or other

Table 1. Demographics and Disease Features. Values reported as n (%) unless otherwise specified. IgG4-RD: IgG4-related disease, ULN: upper
limit of normal.
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pancreatic resections, and 8 (4%) pulmonary resections. The most commonly damaged organs were the pancreas (n=83),
salivary glands (58), kidneys (55), and lacrimal glands or orbits (52) (Figure 1A). The most commonly damaged organs or
sites among patients with involvement of those sites were the meninges (100%), pituitary gland (100%), pancreas (86%),
thyroid (83%), and kidneys (75%) (Figure 1B).

Conclusion: Disease-associated damage and diagnostic or therapeutic invasive procedures are highly prevalent in
IgG4-RD. Damage is especially frequent in internal organs that may be asymptomatic during active disease (e.g., pancreas
and kidneys) and in organs typical of the fibrotic phenotype of IgG4-RD (e.g., meninges, pituitary, and thyroid).

Table 2. Selected manifestations of damage observed. Values reported as n (%).
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Disclosure: G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5; Z. Wallace: Amgen, 2, 5,
BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee Member;
G. McMahon: None; I. Jha: None; A. Fernandes: None; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers
Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2.

Abstract Number: 0287

Joint Involvement in Cystic Fibrosis: Description of Clinical Phenotypes

Omar Al Tabaa1, manon Lesturgie1, Pierre Régis Burgel2, Nicolas Carlier2 and Jérôme Avouac3, 1Rheumatology
Department, Cochin Hospital, Paris, France, 2Pulmonology department, Cochin Hospital, Paris, France, 3Rheumatology A
Department, Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris, France

Figure 1. Damage experienced by organ system involved. A) Number of patients with damage per organ system or site of involvement, B) propor-
tion of patients with damage of an organ system or site among patients with disease involvement at that site.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cystic fibrosis (CF) is the most common lethal autosomal recessive genetic disorder. The improve-
ment in life expectancy due to the advent of new treatments has led to an increase in extrapulmonary manifestations, such
as joint involvement. Few studies have focused on joint manifestations in CF patients. This study aims to describe the joint
phenotypes observed in CF patients and to investigate factors that may influence joint flares, such as bronchial infections,
antibiotic therapy, or the introduction of long-term treatments.

Methods: This is a monocentric, descriptive, retrospective study conducted in adult CF patients followed between 2008
and 2022. Using data from the Department of Medical Information and from the pulmonology department of our Hospital,
we identified CF patients who presented with arthritis and/or joint pain and consulted in rheumatology.

Results: Fifteen patients (60% women) followed for CF in the pulmonology department of our Hospital reported rheumatic
symptoms (arthritis and/or arthralgia) that warranted consultation or follow-up in rheumatology. The average age was
39 years, 20% of the patients had undergone lung transplantation, and 10 patients were on Ivacaftor. Three clinical joint phe-
notypes were observed:

• Rheumatoid Arthritis (RA): 5 patients had RA with positive anti-CCP antibodies and structural damage in 4 cases.
• Chronic Non-Destructive Inflammatory Rheumatism (CNDIR): 5 patients exhibited CNDIR. This included 1 patient with psori-

atic arthritis (oligoarticular involvement of small joints with associated osteitis), 3 patients with unclassified CNDIR (2 with polyartic-
ular involvement, 1 with oligoarticular involvement affecting large joints), and 1 patient with an autoinflammatory syndrome.

• Non-Specific Polyarthralgia: 5 patients displayed non-specific polyarthralgia.

Among the 10 patients with RA or CNDIR, 6 were on Methotrexate, 3 on biologics (Rituximab, Anti-TNF, Anti-IL12/23), and
5 on corticosteroids (5 to 10 mg/day), all with good tolerance, notably no severe infection.

For these three phenotypes, it was challenging to retrospectively assess the effect of bronchial infections, antibiotic therapy,
and/or Ivacaftor treatment on the occurrence of joint flares.

Conclusion: We identified three distinct clinical phenotypes: patients with genuine RA, patients with non-destructive
CNDIR, and patients with non-specific polyarthralgia. The incidence of RA in our CF population was high (1/3 of patients),
indicating a close lung-joint connection in this rheumatism. Treatment with corticosteroids, Methotrexate, and/or biologics
did not appear to increase infectious risk. The impact of bronchial infections, their antibiotic treatment, and long-term Ivacaf-
tor therapy (which reduces bronchial inflammation) will be studied prospectively through systematic rheumatological evalu-
ation of CF patients presenting with arthritis or inflammatory arthralgia.

Disclosure: O. Al Tabaa: None;m. Lesturgie: None; P. Burgel: None; N. Carlier: None; J. Avouac: AbbVie, 1, 2, 4, 6,
BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer, 5, 6, Sanofi, 4, 6.
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Abstract Number: 0288

Hypersensitivity Pneumonitis with Autoimmune Features: A New Entity?

Pol Maym�o1, Javier Narvaez-García2, Guadalupe Bermudo1, Vanesa Vicens-Zygmunt3, Santiago Bolivar4, Belen del Río5,
Judith Palacios5, Martí Aguilar Coll2, Monserrat Roig Kim2, Laia De Daniel2, Paola Vidal1, Joan Miquel Nolla2 and María
Molina1, 1Hospital Universtiario de Bellvitge, Barcelona, Spain, 2Hospital Universitario de Bellvitge, Barcelona, Spain,
3Hospital Universitario de Bellvitge., Barcelona, Spain, 4Bellvitge University Hospital, L’Hospitalet de Llobregat,
Catalonia, Spain, 5Hospital Universtiario de Bellvitge, Hosptalet de Llobregat, Catalonia, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Hypersensitivity pneumonitis (HP) is an interstitial lung disease induced by inhaled antigens that trig-
ger an interstitial and bronchoalveolar lymphocytic inflammatory response. This immune response is characterized by the
proliferation of cytotoxic CD8+ lymphocytes and the production of specific antibodies (precipitins) by plasma cells, stimu-
lated by CD4+ Th1 lymphocytes. It has been observed that some patients with HP develop autoimmune phenomena.

The scope of this study is to analyze the characteristics, progression, and response to treatment of a cohort of adult patients
with HP with autoimmune features (HPAF).

Methods: Retrospective study of patients with HPAF diagnosed in a Functional Unit of Interstitial Lung service of a tertiary-
level university hospital. The diagnosis of HP was established based on the ATS/JRS/ALAT consensus criteria of 2020.

Results: To date, 28 patients have been identified, with an average age at diagnosis of 68.7±8 years. The main character-
istics of these patients are detailed in Table 1.

Twenty-three (82%) had a fibrosing ILD, being NSIP the most common radiological pattern (64.2%).

Fifteen patients (53.5%) were diagnosed with connective tissue diseases (CTD), including systemic sclerosis (7), Sjögren’s
syndrome (4), ANCA vasculitis (3), and rheumatoid arthritis (1). The remaining 13 had clinical and/or immunological data sug-
gestive of autoimmunity, but did not meet criteria for CTD.

In 53.6% of the patients, the diagnosis of HP preceded the detection of autoimmunity by an average of 26.8 months; in the
remaining 46.4%, the autoimmune disorder was concurrent with the time of diagnosis.

The main clinical manifestations in patients with HPAF were sicca syndrome (53.8%) and Raynaud’s phenomenon (39.3%).
The most frequent antibodies were ANA.

Treatment with glucocorticoids was initiated in 89.3% of patients, immunosuppressive agents in 75%, rituximab in 21.4%,
and antifibrotic treatment in 39.3%.
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After a median follow-up of 50 months (IQR 25th–75th: 20.2 – 101.7), clinical worsening was observed in 67.9% of patients,
radiological progression in 64.3%, and deterioration in respiratory functional tests in 57.1%. Nine ended up developing
chronic respiratory failure requiring oxygen therapy, 6 were candidates for lung transplantation, and 3 died (after a median
follow-up of 104.4 months).

In the comparative study (Table 2), patients with HPAF had less functional deterioration (57.1% vs. 90.9%, p=0.004) and
lower mortality (10.7% vs. 36.4%, p=0.042) compared to controls with HP without autoimmunity.

Conclusion: In clinical practice, it is common to identify a subgroup of patients with HP and autoimmune characteristics. HP
and various CTD share a dysregulation of T cells, which could explain the higher incidence of autoimmune disease in patients
with HP. It remains to be determined whether HPAF is a distinct clinical phenotype of HP. In our experience, immunosup-
pressive treatment in these patients seems to reduce functional deterioration and decrease mortality, similarly to IPAF. The
lower proportion of fibrosing patterns in HPAF could explain its effectiveness.

Disclosure: P. Maym�o: None; J. Narvaez-García: None; G. Bermudo: None; V. Vicens-Zygmunt: None; S. Bolivar:
None; B. del Río: None; J. Palacios: None; M. Aguilar Coll: None; M. Roig Kim: None; L. De Daniel: None; P. Vidal:
None; J. Nolla: None; M. Molina: None.

Abstract Number: 0289

Effectiveness of Rituximab in IgG4 Related Disease

Fernando Lopez-Gutierrez1, Javier Loricera2, Cristina Hormigos3, Dalifer Freites Nuñez4, Maria Rodriguez-Laguna5,
Patricia Moya Albarado6, Marta L�opez I G�omez7, Hèctor Corominas8, Maite Silva-Díaz9, GUILLERMO GONZALEZ
ARRIBAS9, Angel Garcia-Aparicio10, Judit Font Urgelles11, Ivette Casafont-Sole11, Pablo Martínez Calabuig12, Elisabet
Castaneda13, Carolina Merino14, Raquel Zas15, Juan Molina-Collada16, Rafael Benito Melero-Gonzalez17, Eva Galindez-
Agirregoikoa18, Andrea Hern�andez-Martín19, Lucia Pantoja20, Ignacio Brana Abascal21, Vega Jovani22, Elia Valls-
Pascual23, Natalia Mena V�azquez24, Adela Gallego- Flores25, Noelia Cabaleiro Raña26, Raul Veroz27, Mariano Andres28,
Santos Castañeda29 and Ricardo Blanco-Alonso30, and Rituximab in IgG4 Related Disease Spanish Cooperative
Group, 1Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 2Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Clínico San Carlos, Madrid, Madrid, Spain,
4Hospital Clínico San Carlos. Madrid. Spain., Madrid, Spain, 5Resident in Rheumatology, Madrid, Spain, 6Hospital de San
Pau, Barcelona, Spain, 7Hospital Universitario Alava, Vitoria, Pais Vasco, Spain, 8Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain, 9Complejo Hospitalario Universitario de A Coruña, A Coruña, Spain, 10Hospital Universitario de
Toledo, Toledo, Spain, 11Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 12HOSPITAL GENERAL
UNIVERSITARIO VALENCIA SPAIN, Ontinyent, Comunidad Valenciana, Spain, 13Hospital Universitario Infanta Sofía,
Madrid, Madrid, Spain, 14Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda (Madrid), Spain,
15Hospital Universitario 12 de Octubre, Madrid, Madrid, Spain, 16Hospital General Universitario Gregorio Marañ�on,
Madrid, Spain, 17CHU Ourense, O Carballino, Spain, 18BASURTO UNIVERSITY HOSPITAL, BILBAO, Spain, 19Hospital
Universitario de Gran Canaria Doctor Negrín, Las Palmas, Spain, 20Complejo Hospitalario Segovia, Segovia, Castilla y
Leon, Spain, 21Hospital Universitario Central de Asturias, Oviedo, Asturias, Spain, 22National Health system, Alicante,
Spain, 23Hospital General de Valencia, Valencia, Comunidad Valenciana, Spain, 24IBIMA, M�alaga, Andalucia, Spain,
25Hospital Perpetuo Socorro, Badajoz, Spain, 26Hospital Universitario Montecelo, Pontevedra, Galicia, Spain, 27Hospital
de Merida, Merida, Extremadura, Spain, 28Hospital General Universitario de Alicante, Alicante, Spain, 29Hospital
Universitario de la Princesa, Madrid, Spain, 30Division of Rheumatology, Hospital Universitario Marqués de Valdecilla.
IDIVAL, Immunopathology group, Santander, Spain
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic fibroinflammatory disease often associated with ele-
vated serum IgG4 levels. High dose corticosteroids are the cornerstone of treatment, but relapses and side-effects are fre-
quent, requiring synthetic and/or biologic immunosuppressants. Rituximab (RTX) seems to be effective in IgG4-RD.

Methods: Multicentre retrospective observational study of patients with IgG4-RD treated with RTX. Outcomes were clinical
and serologic response, as well as safety.

Results: We included 54 patients (38 men/16 women; mean age±SD 53.5±14.6 years) with IgG4-RD, treated with RTX
(Table 1). The most affected organs were lymph nodes (n=28; 51.8%), retroperitoneum (n=18; 33.3%), kidney (n=16;
29.6%), orbit (n=15; 27.7%), aorta (n=13; 24.07%), lung/pleura (n=12; 22.2%), pancreas (n=12; 22.2%), salivary glands
(n=10; 18.5%), ear nose and throat (n=9; 16.6%), lacrimal glands (n=8; 14.8%),, liver/biliary duct (n=8; 14.8%), pachyme-
ninges (n=3; 5.5%) and mesenterium (n=2; 3.7%). All but 4 patients (7.4%) had received oral corticosteroids, and
15 (27.7%) patients also received corticosteroid boluses. 30 (55.5%) patients received conventional cDMARDs: methotrex-
ate (MTX) (n=17; 31.5%), azathioprine (n=11; 20.4%), and mycophenolate mophetil (n=2(3.7%). Median time from diagnosis
to RTX initiation was 6 (range 0-72) months, with a median time of follow-up of 27 (range 1-132) months. Main induction
treatment schedule with RTX was 1g x2, two weeks apart (n=41; 75.9%), 500mg x2, two weeks apart (n=9; 16.6%) and
375 mg/m2 weekly x4 (n=3; 5.5%). 38 (70.3%) patients received maintenance treatment with RTX (Table 2). After 12 and
24 moths of follow up, complete and partial clinical improvement was observed in 21 (52.5%) and 17 (42.5%), and in
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20 (64.5%) and 9 (29%) patients, respectively. Only 6 relapses were observed. Prednisone could be discontinued at
24 months in 17 (50%) patients. 3 patients died during follow up (1 of acute coronary syndrome, 1 of respiratory tract infec-
tion and one of cancer related complications). One patient needed ICU admission because of Influenza pneumonia, and
2 developed a larynx and a breast cancer, respectively.

Conclusion: RTX seems to be an effective and relatively safe therapy in IgG4-RD. Maintenance treatment with RTX seems
to be associated with a low rate of relapse.

Disclosure: F. Lopez-Gutierrez: AstraZeneca, 12, Formation/Congress attendance, 12, Formation/Congress atten-
dance, Novartis, 12, Formation/congress attendance; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen,
5, Merck/MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6;

564

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



C. Hormigos: None; D. Freites Nuñez: None; M. Rodriguez-Laguna: None; P. Moya Albarado: None; M. L�opez I
G�omez: None; H. Corominas: None; M. Silva-Díaz: None; G. GONZALEZ ARRIBAS: None; A. Garcia-Aparicio:
None; J. Font Urgelles: None; I. Casafont-Sole: None; P. Martínez Calabuig: None; E. Castaneda: None;
C. Merino: None; R. Zas: None; J. Molina-Collada: None; R. Melero-Gonzalez: None; E. Galindez-Agirregoikoa:
AbbVie/Abbott, 6, Amgen, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; A. Hern�andez-Martín: None;
L. Pantoja: None; I. Brana Abascal: None; V. Jovani: None; E. Valls-Pascual: None; N. Mena V�azquez: None;
A. Gallego- Flores: None; N. Cabaleiro Raña: None; R. Veroz: None; M. Andres: Grunenthal, 5, Menarini, 6;
S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0290

Deucravacitinib Long-term Efficacy Through 4 Years in Week 16 Placebo
Crossover Patients in the Phase 3 POETYK PSO-1, PSO-2, and LTE Program

Mark Lebwohl1, Richard Warren2, Shinichi Imafuku3, Jerry Bagel4, April W. Armstrong5, Thierry Passeron6, Subhashis
Banerjee7, RenataM. Kisa8, Matthew J. Colombo7, Thomas Scharnitz8, Kim Hoyt8, Diamant Thaçi9 and Andrew Blauvelt10,
1Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY, 2Dermatology Centre, Northern
Care Alliance NHS Foundation Trust and NIHR Manchester Biomedical Research Centre, Manchester University NHS
Foundation Trust, Manchester Academic Health Science Centre, Manchester, United Kingdom, 3Fukuoka University
Hospital Faculty of Medicine, Fukuoka, Japan, 4Psoriasis Treatment Center of New Jersey, East Windsor, 5University of
California Los Angeles, Los Angeles, 6Université Côte d’Azur, University Hospital of Nice, Nice, France, 7Bristol Myers
Squibb, Princeton, NJ, 8Bristol Myers Squibb, Princeton, 9Institute and Comprehensive Center for Inflammation
Medicine, University of Lübeck, Lübeck, Schleswig-Holstein, Germany, 10Oregon Medical Research Center, Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Deucravacitinib, an oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in the US,
EU, and other countries for treatment of adults with moderate to severe plaque psoriasis. Deucravacitinib was effica-
cious and well tolerated in 2 global, 52-week, phase 3 POETYK PSO-1 (NCT03624127) and POETYK PSO-2
(NCT03611751) parent trials and through 2 additional years in the POETYK long-term extension (LTE)
(NCT04036435) trial in patients treated with deucravacitinib from day 1 of PSO-1/PSO-2. Here, long-term efficacy
was assessed through 4 years in patients who crossed over from placebo to deucravacitinib at week 16 in PSO-1 or
PSO-2 and entered the LTE trial.

Methods: PSO-1 and PSO-2 randomized patients 1:2:1 to oral placebo, deucravacitinib 6 mg once daily, or apremilast
30 mg twice daily. At week 16, patients randomized to placebo crossed over to deucravacitinib. At week 52, patients could
enroll in the LTE and receive open-label deucravacitinib. Efficacy was evaluated in patients who crossed over from placebo
to deucravacitinib at week 16 of the parent trial and received continuous deucravacitinib through 4 years (week 208; data
cutoff, November 1, 2023). Outcomes included ≥ 75%/≥ 90% reduction from baseline in Psoriasis Area and Severity Index
(PASI 75/90) and static Physician Global Assessment score of 0 (clear) or 1 (almost clear) (sPGA 0/1). Efficacy is reported
using modified nonresponder imputation (mNRI) in patients who reached the week 208 assessment or discontinued before
week 208.

565

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Of 421 patients originally randomized to placebo, 348 crossed over to deucravacitinib at week 16; 298 completed
the parent trials and entered the LTE, with 291 meeting mNRI criteria. Efficacy response rates improved from week 16 on
placebo (PASI 75, 12.0% [95% CI, 8.5%-16.3%]; PASI 90, 3.4% [1.7%-6.2%]; sPGA 0/1, 10.0% [6.8%-14.0%]) through
week 52 on deucravacitinib (PASI 75, 75.2% [70.2%-80.2%]; PASI 90, 47.4% [41.6%-53.1%]; sPGA 0/1, 60.1% [54.5%-
65.7%]). Response rates were maintained well through week 208 (PASI 75, 75.6% [70.0%-81.2%]; PASI 90, 46.6%
[40.4%-52.7%]; sPGA 0/1, 55.1% [48.8%-61.4%]).

Conclusion: These findings support the long-term efficacy profile of once-daily oral deucravacitinib for treatment of patients
with moderate to severe plaque psoriasis.

Disclosure: M. Lebwohl: AbbVie, 5, Almirall, 2, AltruBio Inc., 2, Amgen, 5, AnaptysBio, 2, Arcutis, 2, 5, AstraZe-
neca, 2, Avotres, 2, 5, Boehringer Ingelheim, 2, 5, Brickell Biotech, 2, Bristol Myers Squibb, 2, Cara Therapeutics,
5, Castle Biosciences, 2, Celltrion, 2, CorEvitas, 2, Dermavant Sciences, 2, 5, Eli Lilly, 5, EPI, 2, Evommune Inc.,
2, Facilitation of International Dermatology Education, 2, Forte Biosciences, 2, Foundation for Research and Edu-
cation in Dermatology, 2, Galderma, 2, Genentech, 2, Incyte, 2, 5, Inozyme, 5, Janssen, 5, LEO Pharma, 2, LLC,
5, Meiji Seika Pharma, 2, Mindera, 2, Mount Sinai, 3, Ortho Dermatologics, 5, Pfizer, 2, Sanofi-Regeneron, 5, Sea-
nergy, 2, Strata, 2, Trevi, 2, UCB Pharma, 5, Verrica, 2; R. Warren: AbbVie, 2, 5, 6, Almirall, 2, 5, 6, Amgen, 2, 5,
Arena, 2, Astellas, 2, Avillion, 2, Biogen, 2, Boehringer Ingelheim, 2, Bristol Myers Squibb, 2, 6, Celgene, 2, 5, Dice
Therapeutics, 2, Eli Lilly, 2, 5, 6, Galderma, 6, GSK, 2, Janssen, 2, 5, 6, LEO Pharma, 2, 5, Meiji Pharma, 2, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, RAPT Therapeutics, 2, Sanofi, 2, UCB Pharma, 2, 5, Union, 2; S. Imafuku: AbbVie, 5, 12,
Personal fees, Alexion Pharma, 5, 12, Personal fees, Amgen, 5, 12, Personal fees, Boehringer Ingelheim, 5, 12,
Personal fees, Bristol Myers Squibb, 5, 12, Personal fees, Daiichi Sankyo, 5, 12, Personal fees, Eisai, 5, 12, Per-
sonal fees, GSK, 5, 12, Personal fees, Janssen, 5, 12, Personal fees, Kaken, 5, 12, Personal fees, Kyowa Kirin,
5, 12, Personal fees, Leo Pharma, 5, 12, Personal fees, Lilly, 5, 12, Personal fees, Maruho, 5, 12, Personal fees,
Novartis, 5, 12, Personal fees, Sun Pharma, 5, 12, Personal fees, Taiho Yakuhin, 5, 12, Personal fees, Torii Yaku-
hin, 5, 12, Personal fees, UCB, 5, 12, Personal fees; J. Bagel: AbbVie, 2, 5, 6, Amgen, 2, 5, Arcutis, 5, Boehringer
Ingelheim, 5, Bristol Myers Squibb, 5, Celgene, 5, 6, CorEvitas Psoriasis Registry, 5, Dermavant, 5, Dermira/UCB,
5, Glenmark, 5, Janssen Biotech, 2, 5, 6, Kadmon, 5, Leo Pharma, 5, Lilly, 2, 5, 6, Lycera, 5, Menlo Therapeutics,
5, Novartis, 2, 5, 6, Pfizer, 5, Regeneron, 5, Sun Pharma, 2, 5, Taro, 5, Valeant, 2, 5; A. Armstrong: AbbVie, 1, 6,
12, Research Investigator, Almirall, 1, 6, 12, Research Investigator, Arcutis, 1, 6, 12, Research Investigator, Aslan,
1, 6, 12, Research Investigator, Beiersdorf, 1, 6, 12, Research Investigator, Boehringer Ingelheim, 1, 6, 12, Research
Investigator, Bristol Myers Squibb, 1, 6, 12, Research Investigator, Dermavant, 1, 6, 12, Research Investigator, Der-
mira, 1, 6, 12, Research Investigator, EPI Health, 1, 6, 12, Research Investigator, Incyte, 1, 6, 12, Research Inves-
tigator, Janssen, 1, 6, 12, Research Investigator, Leo Pharma, 1, 6, 12, Research Investigator, Lilly, 1, 6,
12, Research Investigator, Mindera Health, 1, 6, 12, Research Investigator, Nimbus, 1, 6, 12, Research Investigator,
Novartis, 1, 6, 12, Research Investigator, Ortho Dermatologics, 1, 6, 12, Research Investigator, Pfizer, 1, 6,
12, Research Investigator, Regeneron, 1, 6, 12, Research Investigator, Sanofi, 1, 6, 12, Research Investigator,
Sun Pharma, 1, 6, 12, Research Investigator, UCB, 1, 6, 12, Research Investigator; T. Passeron: AbbVie, 1, 2,
Almirall, 1, 2, Amgen, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, Celgene, 1, 2, Galderma, 1, 2,
Incyte, 1, 2, Janssen, 1, 2, Leo Pharma, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Pfizer, 1, 2, Sanofi Genzyme, 1, 2, Sun
Pharma, 1, 2, UCB, 1, 2; S. Banerjee: Bristol Myers Squibb, 3, 8; R. Kisa: Bristol Myers Squibb, 3, 8;
M. Colombo: Bristol Myers Squibb, 3, 8; T. Scharnitz: Bristol Myers Squibb, 3, 8; K. Hoyt: Bristol Myers Squibb,
12, ConsultantBristol Myers Squibb via Syneos Health; D. Thaçi: AbbVie, 1, 2, 5, 12, Investigator, Almirall, 1, 2,
12, Investigator, Amgen, 1, 2, 12, Investigator, Boehringer Ingelheim, 1, 2, 12, Investigator, Bristol Myers Squibb,
1, 2, 12, Investigator, Celltrion, 1, 2, 12, Investigator, Eli Lilly, 1, 2, 12, Investigator, Galapagos, 1, 2, 12, Investigator,
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Galderma, 1, 2, 12, Investigator, Janssen-Cilag, 1, 2, 12, Investigator, Kyowa Kirin, 1, 2, 12, Investigator, LEO
Pharma, 1, 2, 5, 12, Investigator, Novartis, 1, 2, 5, 12, Investigator, Pfizer, 1, 2, 12, Investigator, Regeneron, 1, 2,
12, Investigator, Samsung, 1, 2, 12, Investigator, Sandoz, 1, 2, 12, Investigator, Sanofi, 1, 2, 12, Investigator,
Target-Solution, 1, 2, 12, Investigator, UCB Pharma, 1, 2, 12, Investigator; A. Blauvelt: AbbVie, 1, 12, Clinical Study
Investigator, Abcentra, 1, Acelyrin, 12, Clinical Study Investigator, Aclaris, 1, Affibody, 1, Aligos, 1, Allakos, 12, Clinical
Study Investigator, Almirall, 1, 12, Clinical Study Investigator, Alumis, 1, 12, Clinical Study Investigator, Amgen, 1, 12,
Clinical Study Investigator, Apogee, 1, Arcutis, 1, 12, Clinical Study Investigator, Arena, 1, Aslan, 1, Athenex, 1, 12,
Clinical Study Investigator, Bluefin Biomedicine, 1, Boehringer Ingelheim, 1, 12, Clinical Study Investigator, Bristol
Myers Squibb, 1, 12, Clinical Study Investigator, Cara Therapeutics, 1, Celldex, 1, Concert, 12, Clinical Study Inves-
tigator, CTI BioPharma, 1, Dermavant, 1, 12, Clinical Study Investigator, DermBiont, 12, Clinical Study Investigator,
EcoR1, 1, Eli Lilly, 1, 6, 12, Clinical Study Investigator, Escient, 1, Evelo Biosciences, 1, 12, Clinical Study Investiga-
tor, Evommune, 1, 12, Clinical Study Investigator, Forte Biosciences, 1, Galderma, 1, 12, Clinical Study Investigator,
HighlightII Pharma, 1, Incyte, 1, 12, Clinical Study Investigator, InnoventBio, 1, Janssen, 1, 12, Clinical Study Investi-
gator, Landos, 1, LEO Pharma, 1, 12, Clinical Study Investigator, Lipidio, 1, 11, 12, Clinical study investigator, Merck,
1, 12, Clinical Study Investigator, Microbion, 1, Monte Rosa, 1, Nektar, 1, Novartis, 1, 12, Clinical Study Investigator,
Oruka, 11, Overtone Therapeutics, 1, Paragon, 1, Pfizer, 1, 12, Clinical Study Investigator, Q32 Bio, 1, Rani, 1, Rapt,
1, Regeneron, 1, 12, Clinical Study Investigator, Sanofi, 12, Clinical Study Investigator, Sanofi Genzyme, 1, Spherix
Global Insights, 1, Sun Pharma, 1, 12, Clinical Study Investigator, Takeda, 1, 12, Clinical Study Investigator, TLL
Pharmaceutical, 1, TrialSpark, 1, UCB, 1, 6, 12, Clinical Study Investigator, Union, 1, Ventyx, 1, 12, Clinical Study
Investigator, Vibliome, 1, Xencor, 1.

Abstract Number: 0291

Safety of Biologic Therapy in Kidney Transplant Recipients with
Inflammatory Diseases: Real-world Experience from a Tertiary
Medical Center

Victoria Furer1, Omer Kersh2, Mark Berman3, Ayelet Grupper2 and Ori Elkayam4, 1Tel Aviv Medical Center, Tel Aviv,
Israel, 2Tel Aviv Sourasky Medical Center, Tel Aviv, Tel Aviv, Israel, 3Tel Aviv Sourasky Medical Center, Kefar sava, Israel,
4Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Management of solid-organ transplant (SOT) recipients with systemic inflammatory diseases repre-
sents a clinical challenge in the paucity of data related to the safety of post-SOT biologics use. This study sought
to investigate the safety outcomes in the biologic-treated kidney transplant recipients with systemic inflammatory
diseases compared to SOT recipients without biologic treatment in a tertiary medical center in Israel.

Methods: A retrospective study collected data (2000-2023) on the biologic-treated adult kidney transplant recipients with sys-
temic inflammatory diseases compared to the control counterparts without inflammatory disease not treated with biologics,
matched based on age, gender, diabetes mellitus (DM), and the year (± 1) of the kidney transplantation. Safety outcomes
included serious infections defined as those requiring hospitalization or leading to death, graft rejection, cancer, and death.

Results: A total of 13 biologic-treated (Table 1) and 46 matched living-donor kidney transplant recipient controls were
included in the study (Table 2). All patients were Caucasians. The biologic-treated group predominantly consisted of males
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(n=8, 61%), age at transplantation (mean ± SD) 53.8 ± 13 years, with Familial Mediterranean Fever (FMF) and inflammatory
bowel disease (IBD) being the most prevalent inflammatory diseases, 5 (38.46%) and 3 (23.07%), respectively. TNF and IL-1
inhibitors were the most prescribed biologics prior and post-SOT, initiated 22.83 ±18.9 months post-SOT. All patients
received the same biologic prior to and post-SOT. The duration of follow-up since post-SOT biologics administration was
64.17±42.16 months.

Post-SOT serious infections were higher in the biologic-treated group, 7 (53.85%) vs 12 (26.09%), respectively. Three
(23.08%) biologic-treated patients experienced multiple infections compared to none in the control group. Urinary tract
infection was the prevailing infection in both groups, 8 (57.14%) and 7 (58.34%), respectively. There was no evidence of
opportunistic infections in the study cohort. The time to the first infection was similar in both groups.

Among the biological treatment group, there were no graft rejection events, compared to 36.52 (%) biopsy-proven rejections
in the control group. Two patients in the biologic-treated group developed skin cancer (basal cell carcinoma) and one patient
had renal cell carcinoma vs. two cases in the control group (basal cell carcinoma and prostate cancer). There were two
deaths attributed to COVID-19 infection and a car accident compared to none in the control group (Figure 2).

During the follow-up period, there were 6 cases of biologic treatment discontinuation, mainly due to loss of efficacy. One
patient reinstituted the biologic treatment after the resolution of the infection.
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Conclusion: Our real-world cohort demonstrates the feasibility of the use of biologic treatment in SOT recipients with sys-
temic inflammatory diseases. During the follow-up of 5 years, there was an increased risk of infections, that did not preclude
the continuation of the biologic therapy. Infection risk should be weighted with the administration of biologics in this highly
immunosuppressed group of patients.

Disclosure: V. Furer: None; O. Kersh: None;M. Berman: None; A. Grupper: None; O. Elkayam: AbbVie/Abbott, 1, 6,
Boehringer-Ingelheim, 6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6.
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Abstract Number: 0292

Liver Disease Complicating Familial Mediterranean Fever: A Study on
57 Patients from the French Adult JIR Cohort

Marion Delplanque1, xavier amiot2, Dominique Wendum3, françois Rodrigues2, Rim bourguiba1, Benoit Terris4,
Christophe Duvoux2, Pierre Bedossa5, Didier lebrec5, Philippe Sogni2, Lucia parlati2, Frederic Charlotte2, Vlad Ratziu2,
stephane mouly6, jeremy augustin2, julien Calderaro2, giovana scoazec2, JM Vignaud7, JA Seyrig8, Gilles Grateau1, Lea
Savey9 and Sophie Georgin-lavialle10, 1Internal Medicine Department, Tenon Hospital, AP-HP, Paris, France, Paris,
France, 2APHP, Paris, 3APHP, Paris, France, 4Department of pathology, Hôpital Cochin, GHU Paris Centre, AP-HP,
Université Paris Cité,, Paris, France, 5APHP, clichy, 6Department of internal medicine, Centre de Compétence Maladies
Rares autoimmunes et inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, Ile-de-France, France, 7CHRU
nancy, Nancy, 8CH centre bretagne, pontivy, 9Internal Medicine Department, Tenon Hospital, AP-HP, Paris, France,
france, France, 10Sorbonne Université, Department of internal medicine, Tenon Hospital, Assistance Publique-Hôpitaux
de Paris (AP-HP), Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean fever (FMF) is the most common monogenic autoinflammatory disease,
associated with MEFV gene mutations. FMF patients can experience liver involvement, potentially leading to cirrhosis
but its pathogenesis and presentation are yet poorly understood. The score of steatosis in patients with FMF and hepatic
cytolysis did not seem associated with the usual metabolic risk factors. The cumulated dose of colchicine was not associ-
ated with score of non-invasive method to estimate hepatic steatosis, necrosis, inflammation and fibrosis.

This study aimed to evaluate and describe chronic liver involvement in FMF patients at a French tertiary center for adult FMF.
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Methods: We conducted an observational study with FMF patients at the Adult National Reference Centre for Autoinflam-
matory Diseases and Inflammatory Amyloidosis (CEREMAIA) in Paris. Heterozygous patients and those with other causes
of liver disease were excluded.

Results: Among 533 patients, 10.7% had chronic liver abnormalities, with 30% who developed cirrhosis, typically 47 years
after FMF onset. Colchicine was widely used, but 42% were resistant, and 40% received interleukin-1 inhibitors. Active FMF
with elevated CRP was present in 35 patients with liver abnormalities. Cirrhotic patients experienced delayed hepatopathy
diagnosis, prolonged FMF delay of diagnosis, and delayed treatment initiation compared to those with only liver function test
abnormalities. Colchicine resistance and interleukin-1 inhibitor use were more common in cirrhotic patients. BMI and AA
amyloidosis rates did not differ significantly between groups. Liver biopsy in 13 cirrhotic patients revealed steatohepatitis
in 8 cases and probable steatohepatitis in 2. Other lesions, like iron overload and sinusoidal dilatation, were sporadically
observed.

Conclusion: FMF patients are at risk of chronic hepatopathy, especially elderly patients bearing 2 pathogenic MEFV muta-
tions in exon10. This complication should be considered and sought because of its frequency in FMF patients, but also
because of its morbidity with the risk of progression to cirrhosis and death. Chronic inflammation and therefore uncontrolled
FMF seemed to be serious candidates in the natural history of this complication. Liver function should be carefully monitored
in all patients with FMF

Abnormalities should prompt the hepatologist and rheumatologist to work together to find a balance in treatment to control
inflammation and prevent cirrhosis.

Disclosure: M. Delplanque: None; x. amiot: None; D. Wendum: None; f. Rodrigues: None; R. bourguiba: None;
B. Terris: None; C. Duvoux: None; P. Bedossa: None; D. lebrec: None; P. Sogni: None; L. parlati: None;
F. Charlotte: None; V. Ratziu: None; s. mouly: None; j. augustin: None; j. Calderaro: None; g. scoazec: None;
J. Vignaud: None; J. Seyrig: None; G. Grateau: None; L. Savey: None; S. Georgin-lavialle: None.

Abstract Number: 0293

Assessment of Skin Cancer Risk in Autoimmune Diseases: A Multivariate
Analysis Using a National Inpatient Database

Sami Rabah and Xiangyi Kang, Lincoln Medical Center, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune diseases are known to be associated with an increased risk of many types of cancers.
This study investigates the association between different types of skin cancers and certain autoimmune diseases.

Methods: We conducted a retrospective study using the National Inpatient Sample (NIS) database, analyzing data from
patients aged 18 and above admitted between 2016 and 2019. The diseases studied were identified using the International
Classification of Diseases, Tenth Revision (ICD-10) codes. We applied multivariate logistic regression models to determine
the adjusted odds ratios (AORs) for skin cancers associated with various autoimmune conditions. Adjustments were made
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for potential confounders, including age, sex, race, smoking status, history of immunosuppression, organ transplantation,
HIV infection, and the presence of specific autoimmune diseases.

Results: The study revealed significant associations between certain autoimmune conditions and skin cancers com-
pared to patients without an autoimmune disease. Patients with rheumatoid arthritis, systemic lupus erythematosus,
and systemic sclerosis were found to have increased odds of developing cutaneous squamous cell carcinoma, with
adjusted odds ratios (AOR) of 1.24 (95% Confidence Interval [CI] 1.05-1.47, P=0.01), 1.76 (95% CI 1.22-2.54,
P=0.002), and 1.96 (95% CI 1.01-3.78, P=0.04), respectively. In contrast, no significant association was found for mel-
anoma and basal cell carcinoma.

Patients with dermatomyositis had significantly increased odds of developing melanoma (AOR 2.44 [95% CI 1.16-5.13],
P=0.018). Meanwhile, their odds of developing cutaneous squamous cell carcinoma and basal cell carcinoma were not sta-
tistically significant.

Results are summarized in Table 1.

Conclusion: This retrospective study demonstrates an association of skin cancers with certain autoimmune conditions.
Notably, there is an elevated risk of cutaneous squamous cell carcinoma in patients with rheumatoid arthritis, systemic lupus
erythematosus, and systemic sclerosis, as well as an increased risk of melanoma in patients with dermatomyositis. These
results highlight the need for regular dermatologic screenings for individuals with autoimmune diseases.

Disclosure: S. Rabah: None; X. Kang: None.

Abstract Number: 0294

Obesity and Risk of Autoimmune Diseases: Insights from the National
Inpatient Sample

Sami Rabah and Xiangyi Kang, Lincoln Medical Center, New York, NY
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SESSION INFORMATION
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Session Type: Poster Session A
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Figure 1

Figure 2

573

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Obesity has been implicated as a risk factor in developing various cardiovascular, respiratory, and
other health complications. However, the link between obesity and autoimmune diseases is underrecognized. This study
investigates the prevalence of obesity in patients with autoimmune diseases and evaluates the risks of autoimmune diseases
in obese patients using a large national database.

Methods: Patients aged 18 or older, hospitalized between 2016 and 2019, with and without obesity (defined as a body
mass index ≥30), and diagnosed with an autoimmune condition, including rheumatoid arthritis (RA), systemic lupus erythe-
matosus (SLE), and dermatomyositis, were identified from the National Inpatient Sample (NIS) database using the Interna-
tional Classification of Diseases, Tenth Revision (ICD-10) codes. Prevalence rates of obesity in patients with different
autoimmune diseases were calculated. The adjusted odds ratios (AORs) for autoimmune diseases in obese patients were
determined using logistic multivariate regression analysis, controlling for age, race, sex, and other comorbidities to assess
the associations between autoimmune diseases and obesity.

Results: Over 13 million patients with obesity were identified. The prevalence of obesity in patients with autoimmune
diseases varied, with notable findings in rheumatoid arthritis (14.66%), systemic lupus erythematosus (14.73%), and
psoriatic arthritis (19.93%). Patients with obesity had higher odds of developing psoriatic arthritis (AOR 1.92, 95%
Confidence Interval [CI]: 1.65-2.23, p < 0.001), rheumatoid arthritis (AOR 1.29, 95% CI: 1.28-1.30, p < 0.001), der-
matomyositis (AOR 1.12, 95% CI: 1.03-1.21, p = 0.011), and systemic lupus erythematosus (AOR 1.17, 95% CI:
1.15-1.18, p < 0.001). Conversely, obese patients had lower odds of having systemic sclerosis (AOR 0.54 CI:
0.51-0.56, p < 0.001). These associations remained statistically significant after adjusting for age, sex, and other
comorbidities.

See Figure 1 for prevalence rates and Figure 2 for the adjusted odds ratios displayed in a Forest plot.

Conclusion: This retrospective study demonstrates an association between obesity and the risk of developing certain auto-
immune diseases. Further research is needed to explore the underlying mechanisms linking adiposity and autoimmune
diseases.

Disclosure: S. Rabah: None; X. Kang: None.

Abstract Number: 0295

Mycophenolate Mofetil in the Treatment of Patients with Isolated
Cardiac Sarcoidosis

Namitha Nair1, Leen Al Saleh2, Haya Haddad3, Maria Jaimes Reyes4, Vishakha Chetram5, Farooq Sheikh6, FLORINA
CONSTANTINESCU7 and Anjani Pillarisetty8, 1University of Pittsburgh Medical Center, Pittsburgh, PA, 2Watson Clinic,
Lakeland, FL, 3Medstar Washington Hospital Center, Silver Spring, MD, 4Medstar Washington Hospital Center/
Georgetown University, Washington, DC, 5Inova Schar Heart and Vascular, Falls Chirch, VA, 6MedStar Heart and Vascular
Institute, Georgetown University School of Medicine, Washington, DC, 7MedStar Washington Hospital Center,
Washington, DC, 8Carson Tahoe Medical Group, Reno, NV
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Background/Purpose:Cardiac involvement is seen in approximately a fourth of patients with sarcoidosis, a non-necrotizing
granulomatous systemic disease. Among these patients, 25% may have isolated cardiac sarcoidosis (iCS), which is now
recognized as distinct phenotype. Patients usually present with heart failure (HF), ventricular arrhythmias (VA) or atrioventric-
ular block (AVB) and have worse outcomes compared to those with systemic sarcoidosis. Given known side effects with
long term glucocorticoids (GC), the conventional modality of treatment, there is an increasing role for steroid sparing agents
(SSA) like mycophenolate mofetil (MMF) in iCS treatment. Most of the published experience with such agents are limited to
cardiac sarcoidosis (CS), while data on the management and outcomes of iCS patients specifically, are still lacking. In our
study, we aimed to characterize a cohort of iCS patients to assess their clinical and radiologic outcomes in response to treat-
ment with MMF.

Methods: We conducted a retrospective chart review of adult patients, seen between January 2021 and January 2022,
who were diagnosed with CS and were on MMF. Of these patients, those with iCS as per Japanese Circulation Society
guidelines on Diagnosis and Treatment of Cardiac Sarcoidosis (2016) were included in our study. Clinical outcomes
assessed included symptomatic worsening of HF, occurrence of new VA or AVB, need for left ventricular assist device
(LVAD), heart transplant (HT) or death. Radiologic outcomes were based on the change in myocardial uptake on PET scans
and left ventricular ejection fraction (EF) on echocardiogram after treatment with MMF. Statistical analyses were performed
using Microsoft Excel.

Results: Out of a total of 36 patient charts reviewed, 16 (44.4%) patients met criteria for iCS and served as our cohort. The
demographics and clinical presentation are detailed in Table 1. Patients were treated with GC and then MMF as the first SSA
as in Table 2. Only 3 (18.7%) patients developed adverse effects with MMF and were treated with another SSA. One (6.2%)

Table 1: Baseline characteristics of study cohort
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Table 2: Treatment regimen for study cohort

Table 3. Clinical and Radiological Outcomes of study cohort
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and 5 (31.2%) patients had worsening HF and VA respectively, while no patient required LVAD, HT or died. Partial or com-
plete cardiac resolution on PET scans within and after 1 year of diagnosis were seen in 7 (53.8%) and 9 (56.3%) patients
respectively. Only 1 (7.7%) patient had worsening EF on follow up echocardiogram.

Conclusion: Though the true prevalence of iCS is hard to predict due to the variable presentation and diagnostic challenge,
our study shows an iCS prevalence of 44.4% among CS patients, which is higher than the 25% reported in literature, reflect-
ing an under-reported prevalence. Our study patients mostly presented with HF or VA, emphasizing the need for early treat-
ment initiation. To our knowledge, this is the first study to explore MMF as an SSA in iCS treatment. Our patients were
treated with a combination of GC and MMF, which was generally well tolerated and resulted in radiologic improvement in
most patients. This study demonstrates the feasibility and possible efficacy of MMF in the management of iCS. Further
large-scale clinical studies are required to characterize iCS and optimize treatment regimens, to reduce the morbidity and
mortality linked to this rare disease.

Disclosure: N. Nair: None; L. Al Saleh: None; H. Haddad: None; M. Jaimes Reyes: None; V. Chetram: None;
F. Sheikh: None; F. CONSTANTINESCU: None; A. Pillarisetty: None.

Abstract Number: 0296

Musculoskeletal Manifestations in Patients Diagnosed with Marfan
Syndrome

Laura Mas S�anchez1, JOSE ELOY OLLER RODRIGUEZ2, Elena Grau García3, Carmen Riesco Barcena4, SAMUEL LEAL5,
Marta de la Rubia navarro6, Anderson Huaylla Quispe7, Pablo Muñoz Martínez8, Alba Torrat noves9, Daniel Ramos
Castro10, Iago Alcantara Alvarez11, Belén Villanueva Mañés11, Miguel Simeo Vinaixa12, Andrés Pérez Hurtado13 and Jose
A Rom�an-Ivorra14, 1Resident at Hospital Universitari i Politecnic La Fe, Valéncia, Spain, 2HOSPITAL UNIVERSITARI I
POLITÈCNIC LA FE, VALENCIA, Spain, 3HUP La Fe, Valencia, Spain, 4Hospital Universitario i Politecnic La Fe
(Valencia-Spain), Valéncia, Spain, 5Hospital La Fe, Valencia, Spain, 6Rheumatology department, Hospital La Fe, Valéncia,
Spain, 7Medicina, Valéncia, Spain, 8Hospital Universitario y Politècnico La Fe, Sagunto, Spain, 9Hospital Universitari i
Politècnic La Fe de Valencia, Valencia, Comunidad Valenciana, Spain, 10Hospital Universitario y Politècnico La Fe,
Valencia, Spain, 11Rheumatology Department. HUP La Fe, Valencia, Comunidad Valenciana, Spain, 12Hospital
Universitari i Politecnic La Fe, Valencia, Spain, 13Rheumatology Department. HUP La Fe, Valencia, Spain, 14Hospital
Universitari i Politècnic la Fe, Valencia, Comunidad Valenciana, Spain
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Background/Purpose: There is limited information about musculoskeletal involvement in Marfan syndrome (MS), especially
concerning bone metabolism.

Methods: We conducted a retrospective and descriptive study of patients diagnosed with Marfan Syndrome (according to
Ghent Criteria) followed in Rheumatology since 2012, collecting demographic, clinical, analytical, and densitometric data.

Results: A total of 65 patients were included (52.3% women) with a mean age of 39 (16) years. Genetically confirmed
diagnosis was present in 48 cases, with 3 of them as index cases, and the FBN1 gene was the most frequently
affected (93.8%).
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Eighty percent of patients had musculoskeletal involvement (see Table 1), with a history of fractures in 4.6% of patients.
About 40% of the performed densitometries showed values in the Osteoporosis range. We observed a tendency for patients
with decreased densitometry values to have a higher proportion of aortic dilation (P=0.053) and thoracic wall involvement
(P=0.059). Elevated levels of autoantibodies were found in 11 patients.

Furthermore, a statistically significant association was observed between the presence of aortic dilation and abnormalities of
the thoracic wall (P=0.027) and the presence of cardiopathy (P< 0.001). There was also a tendency to have greater demin-
eralization of the lumbar spine in patients with cardiopathy, aortic dilation, and thoracic wall abnormalities, with the latter
being more frequently observed in male patients.

Conclusion: Up to 80% of MS patients presented musculoskeletal manifestations, and 40% showed densitometry values in
the osteoporosis range. An association was observed between findings of thoracic wall deformities and the presence of aor-
tic dilation. There was also a tendency to have greater demineralization of the lumbar spine in patients with aortic dilation and
thoracic wall abnormalities.

Disclosure: L. Mas S�anchez: None; J. OLLER RODRIGUEZ: None; E. Grau García: None; C. Riesco Barcena:
None; S. LEAL: None; M. de la Rubia navarro: None; A. Huaylla Quispe: None; P. Muñoz Martínez: None;
A. Torrat noves: None; D. Ramos Castro: None; I. Alcantara Alvarez: None; B. Villanueva Mañés: None;
M. Simeo Vinaixa: None; A. Pérez Hurtado: None; J. Rom�an-Ivorra: None.

Abstract Number: 0297

Characteristics of Adult-Onset Still’s Disease Skin Eruption in Individuals
of Sub-Saharan Ancestry

Benoit Suzon1, Eleonore de Fritsch1, Arthur Felix1, Fabienne Louis-sidney2, Emmanuelle Amazan1, Florence Moinet3,
Aurore Abel1, Illitch Coco-Viloin1, Moustapha Dramé1, Christophe Deligny4 and Pernelle Thomas1, 1University Hospital
of Martinique, Fort-de-France, Martinique, 2University Hospital Martinique, Fort De France, Martinique, 3University
Hospital of Martinique, Fort de France, France, 4University Hospital of Martinique - National reference center for
autoimmune disease, Internal Medicine, Fort-de-France, Martinique

Table 1. Clinical manifestations in Marfan Syndrome.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There is no data about adult-onset Still’s disease (AOSD) skin eruption in individuals of sub-Sahar-
an ancestry, from basic description to potential clinical implications.

Methods: We conducted a population-based retrospective study in tertiary center Martinique between 2004 and 2022.
Patients were included if they were 16 years of age or older, of sub-Saharan ancestry origin and followed up for AOSD. Typ-
ical eruption was defined as salmon-pink, non-pruritic, evanescent macules and/or papules. Atypical eruption was defined
as any skin symptomatology not meeting the definition of typical eruption, with the exception of the color criterion.

Distribution of Still’s disease skin eruption in individuals of sub-Saharan ancestry in Martinique

Skin eruptions of Still’s disease in individuals of sub-Saharan ancestry in Martinique
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Systemic pattern of AOSD was defined as monocyclic with a unique flare followed by remission or polycyclic with first flare
followed by one or more relapses, whereas the chronic articular pattern of AOSD was defined as a disease with predominant
joint involvement. Localisation, time of appearance, skin histopathology, clinical and biological data, complications and treat-
ment were collected and compared between groups.

Results: Thirty-three patients were identified and 29 patients (76% women) with a median age of 35.6 years [27.3; 59.4] had
an eruption and were included.

21 (72.4%) patients had an atypical eruption with the following characteristics: persistent (n=8; 38%), pruritic (n=17; 80.9%),
urticarial (n=8; 38%), eczematous (n=1; 4.8%), plaques (n=8; 38%), patches (n=6; 28.6%), bullae (n=1; 4.8%), and erythro-
derma, erosion, scales, purpura and necrosis (n=2; 9.5% each).

Typical and atypical eruptions were mainly located on the chest (43% and 58%, respectively) and lower limbs (43% and
53%, respectively). Histopathology was not specific with oedema and inflammatory infiltrate of lymphocytic cells or
neutrophils.

Patients with an atypical rash had predominantly a systemic polycyclic pattern (47.6%), and patients with a typical rash only
predominantly had a monocyclic pattern (75%) (p=0.08). Ten (47.6%) and 6 (28.6%) patients with atypical skin eruption and
6 (75%) and 1 (12.5%) patients with typical skin eruption developed, pulmonary and cardiac involvement, respectively, with
no statistical difference.

However, patient with atypical rash significantly had higher SGOT (p=0.0143) and SGPT (p=0.003) and received more meth-
otrexate (p=0.007) and anti-IL1 therapy (p=0.038) than those with typical eruption. Finally, 3 (14.3%) macrophage activating
syndrome and 2 deaths (9.5%) occurred, exclusively in patients with atypical skin eruption.

Conclusion: Atypical skin eruption is predominant in our Caribbean population of sub-Saharan ancestry with Still’s disease.
It might be associated with a more severe systemic phenotype and worse outcomes but more data are needed.

Disclosure: B. Suzon: None; E. de Fritsch: None; A. Felix: None; F. Louis-sidney: None; E. Amazan: None;
F. Moinet: None; A. Abel: None; I. Coco-Viloin: None; M. Dramé: None; C. Deligny: None; P. Thomas: None.

Abstract Number: 0298

RAY121, a Novel Recycling Monoclonal Antibody Against Complement
C1s: Safety, Pharmacokinetic and Pharmacodynamic Data from a Phase
1a First in Human Clinical Trial in Healthy Adults

Miwa Haranaka1, Akinori Yamada2, Saki Takahashi2, Keisuke Gotanda2, Sonoko Nakano-Kanatani2, Nana Uemura2,
Kensuke Ohnishi2, Masanobu Nishidate2, Ichio Ohnami2 and Megumi Kai3, 1Souseikai Hakata Clinic, Fukuoka, Japan,
2Chugai Pharmaceutical Co., Ltd., Tokyo, Japan, 3Oita University, Oita, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Complement C1s is one of the major components of the classical complement pathway (CP), and
the abnormal activation of CP is implicated in several autoimmune diseases. RAY121 is a novel anti-human C1s monoclonal
antibody, which shows a longer half-life based on Sequential Monoclonal Antibody Recycling Technology - Immunoglobulin
(SMART-Ig®) that enables a single antibody molecule to bind to an antigen multiple times. A Phase 1a, First in Human (FIH)
placebo-controlled, double-blind, single ascending dose trial was designed and conducted in healthy adults.

Methods: The objectives of the FIH study were to evaluate safety, pharmacokinetics (PK), pharmacodynamics (PD), and
immunogenicity after a single intravenous (IV) and subcutaneous (SC) dose of RAY121 in healthy adults. The study was con-
sisted of five cohorts in total with IV (low, middle, and high dose) and two SC (middle and high dose) cohorts. A total of
40 healthy adults received study drug administration (RAY121 or placebo).

Results: RAY121 was well-tolerated and there was no death or serious adverse events (AEs). AEs were reported in 60.0%
(18/30 subjects) of those who received RAY121, whereas 30.0% (3/10 subjects) of those who received placebo, with no
dose dependency.

Figure 1. Inhibition of Classical Complement Pathway Activity by RAY121. CP, classical complement pathway; LLOQ, lower limit of quantification.

Figure 2. Sustained Inhibition of Classical Complement Pathway Activity after a single administration of RAY121. IV, intravenous; SC, subcutane-
ous; CP, classical complement pathway; LLOQ, lower limit of quantification.
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For PK profiles, the systemic exposure to RAY121 dose-dependently increased and sustained for longer time than conven-
tional monoclonal antibodies with a half-life of 41.2 days. Furthermore, RAY121 suppressed CP activity in a concentration-
dependent manner (Figure 1) and CP activity remained completely suppressed at 4 weeks after a single dose of RAY121 at
4.5 mg/kg or more (Figure 2).

Conclusion: In summary, the FIH study of RAY121 demonstrated that the application of Recycling Antibody engineering
has been indeed translated into the substantial extension of the half-life of serum drug concentrations and the prolonged effi-
cient suppression of CP with the favorable safety and PK profile. As a result, it has been hypothesized that infrequent SC
dose of RAY121 enables maintaining complete suppression of classical complement pathway. The characteristic of monthly
SC injection of RAY121 has a significant clinical value and is expected to be a new therapy, in reducing clinical burden on
patients with autoimmune diseases.

Disclosure: M. Haranaka: None; A. Yamada: Chugai, 3; S. Takahashi: Chugai, 3; K. Gotanda: Chugai Pharmaceuti-
cal CO., LTD., 3; S. Nakano-Kanatani: Chugai Pharmaceutical Co., Ltd., 3; N. Uemura: CHUGAI PHARMACEUTICAL
CO., LTD., 3; K. Ohnishi: CHUGAI PHARMACEUTICAL CO., LTD., 3; M. Nishidate: Chugai Pharmaceutical Co., Ltd.,
3; I. Ohnami: Chugai Pharmaceutical Co., Ltd., 3; M. Kai: Chugai Pharmaceutical, 2.

Abstract Number: 0299

Real-World Tolerability of Nintedanib in Connective Tissue Disease-
Associated Interstitial Lung Disease

Saloni Goyal, Briana DiSilvio and Joanna Marco, Allegheny Health Network, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Nintedanib is an antifibrotic medication used to treat interstitial lung disease (ILD), including connec-
tive tissue disease-associated ILD (CTD-ILD). Clinical trials that led to its approval for use in systemic sclerosis-associated
ILD in 2019 and its approval for use in progressive fibrosing ILD (including many CTD-ILDs) in 2020 reported moderate rates
of gastrointestinal and other side effects. However, there have been limited real-world data on its tolerability. This study seeks
to describe and quantify real-world tolerability of nintedanib in CTD-ILD patients treated at an academic tertiary care center.

Methods: In this single-center retrospective chart review, we identified eligible patients via electronic medical record query of
ICD-10 diagnostic codes from 2019-2024. Eligible patients were adults who had been diagnosed with ILD by a pulmonolo-
gist and an associated connective tissue disease by a rheumatologist, and had been prescribed nintedanib. Due to the ret-
rospective nature of the study and lack of ACR classification criteria for all represented CTD-ILDs, eligibility was determined
by clinical diagnosis rather than by classification criteria. Data including demographics, medical history, concurrent medica-
tions, nintedanib dose, and reported side effects were manually abstracted from the electronic medical record and were ver-
ified by two reviewers. Descriptive statistics were employed.

Results: We identified 33 patients with CTD-ILD who had been prescribed nintedanib (mean age 68 years, 58% female).
Underlying autoimmune conditions included rheumatoid arthritis (36%), systemic sclerosis (36%), systemic lupus erythema-
tosus (6%), Sjogren’s disease (6%), overlap syndromes (6%), idiopathic inflammatory myopathy (3%), interstitial pneumonia
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with autoimmune features (3%), and inflammatory arthritis (3%). Eighty-eight percent of patients were prescribed immuno-
modulatory therapy concurrently with nintedanib, most commonly mycophenolate (48%), hydroxychloroquine (18%), ritux-
imab (11%), and azathioprine (11%), among others.

The most common side effects reported were diarrhea (42%) and nausea and vomiting (12%). Three patients (9%) devel-
oped elevated liver function tests, and one of these patients (3%) developed liver function tests greater than five times the
upper limit of normal.

Twelve patients (36%) remained on nintedanib at the standard dose. Six patients (18%) remained on nintedanib at a reduced
dose. Fifteen patients (46%) discontinued the medication (Figure 1). The mean duration of nintedanib use was 16.8 months.

The most common reasons for medication discontinuation were gastrointestinal side effects (73% of discontinuations) and
medication cost (13% of discontinuations) (Figure 2).

Conclusion: In our center, nintedanib was prescribed for a wide variety of CTD-ILDs, and was often prescribed concurrently
with systemic immunomodulatory therapy. Gastrointestinal side effects were common and were often the reason for medi-
cation discontinuation. Due to side effects and medication cost, a minority of patients were able to tolerate the standard
dose of nintedanib long-term. Clinicians should consider these limitations when prescribing nintedanib.

Figure 1. Tolerated dose of nintedanib (including discontinuations).

Figure 2. Reasons for nintedanib discontinuation.
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Disclosure: S. Goyal: None; B. DiSilvio: AstraZeneca, 6, Boehringer-Ingelheim, 6; J. Marco: None.

Abstract Number: 0300

Evaluation of Long-term Primary Patency of Iliocaval Stenting in Patients
with Retroperitoneal Fibrosis/chronic Periaortitis

Raymond Lay1, Sara Achenbach2, Cynthia Crowson1, Umar Ghaffar1, Michelle Burke1, Haraldur Bjarnason1, Newton
Neidert1, Kenneth Warrington1 and Matthew Koster1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Rochester,
Rochester, MN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic retroperitoneal fibrosis (RPF) / chronic periaortitis (CP) is an uncommon condition charac-
terized by a fibroinflammatory periarterial soft tissue thickening around the infra-renal abdominal aorta, often with extension
into the common iliac arteries. The periaortic inflammation can result in ureteral obstruction causing hydronephrosis and
renal compromise, but narrowing or occlusion of the inferior vena cava (IVC) and iliac veins can also occur producing marked

Table 1: Patients with retroperitoneal fibrosis/chronic periaortitis with iliocaval stent placement
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lower extremity edema. Limited data is available describing iliocaval stenting in RPF/CP and consequently information on
long-term patency is lacking.

Methods: All patients with RPF/CP diagnosed and managed at our institution from January 1, 1998 through December
31, 2019 were identified through direct medical chart review. Patients with at least one venous stent in the IVC, iliac, or fem-
oral vein with follow-up were included in this study. Rate of patency was estimated using Kaplan-Meier methods. Assess-
ment of age, sex, use of prednisone or immunomodulatory therapy at stent placement and type of post-procedural
anticoagulation, were evaluated for prediction of venous stent occlusion using Cox proportional hazard models.

Results: Eighteen patients (13 male, 5 female) were included in this study. Patient characteristics are highlighted in Table 1.
Five patients (28%) were on prednisone and nine (50%) were on an immunomodulatory agent at time of stent placement.
Only 2 patients had IVC only stent, 4 patients iliac or femoral only stents. The remainder had a combination of IVC plus
one or more iliac/femoral stenting (Table 1). Anticoagulation was started or continued in all but one patient following stent
placement, the most common class was direct oral anticoagulant (11/17, 65%). Occlusion occurred in two patients within
30 days. Rate of patency was 77.8% [95% CI, 60.8-99.6%] at years 1, 2, and 5 (Figure 1). Neither age, sex, presence of
prednisone or presence of immunomodulatory at time of stent placement, nor anticoagulation class was able to predict risk
of occlusion (Table 2).

Figure 1: Rate of patency from time of stent placement.

Table 2: Univariate risk factors predicting occlusion in patients with iliocaval/iliofemoral venous stenting among patients with retroperitoneal fibrosis
/ chronic periaortitis
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Conclusion: This cohort reports the largest, single-institution cohort evaluating patency of iliocaval/iliofemoral stent place-
ment for non-thrombotic, non-malignant venous obstruction associated with RPF/CP. Occlusion rates within 5 years after
stent placement are low. Age, sex, immunotherapy, and anticoagulation did not predict risk of occlusion. Evaluation of larger
cohorts of patients are needed to understand which parameters may be associated with an increased risk of occlusion in
this unique patient population.

Disclosure: R. Lay: None; S. Achenbach: None; C. Crowson: None; U. Ghaffar: None; M. Burke: None;
H. Bjarnason: None; N. Neidert: None; K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi,
2; M. Koster: Amgen, 1.

Abstract Number: 0301

Path to Diagnosis in Familial Mediterranean Fever (FMF)

Sejla Karup1, Dila Polat2, Erengul Dincsoy2, Feyza Nur Azman2, Mahir Emir Cokrak2, Ertan Berkiten2 and Serdal Ugurlu3,
1Cerrahpasa Faculty of Medicine, Istanbul, Turkey, 2Cerrahpasa Medical Faculty, University of Istanbul, Istanbul, Turkey,
3Istanbul University-Cerrahpasa, Istanbul, Turkey

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean Fever (FMF) is a genetic disorder characterized by recurrent febrile episodes
and inflammation, most commonly presenting with peritonitis, pleuritis, and arthritis. The study investigates the varied path-
ways to FMF, exploring the duration from symptom onset and diagnostic processes among a cohort of participants.

Methods: This study involved surveying patients at an autoinflammatory clinic to explore the diagnostic pathways leading to
the identification of FMF.
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Results: A sample of 300 patients with a mean age of 38.2 years (± 12.2 years, range 16-72), consisting of 209 males and
92 females was examined. (Table 1.) Before their FMF diagnosis, patients consulted various specialties: 38.9% with internal
medicine, 18.9% with pediatrics, and 15.3% with emergency medicine. Additionally, 26.7% consulted other departments.
Regarding referrals, 47.5% were referred to another specialty, while 52.5% were not. Among the participants, 25.9% were
initially referred to rheumatology. 46.5% did not receive any initial referral. (Table 1.) In the initial consultation with the rheuma-
tologist, 59.8% received an FMF diagnosis and started colchicine treatment with a follow-up appointment scheduled.
(Table 2.) 38.9% waited between 1 to 5 years from the onset of initial symptoms to their diagnosis by the rheumatologist
for FMF. (Table 3.) Following the diagnosis of FMF, 31.9% of patients continued their follow-up with the doctor who initially
diagnosed them, while 68.1% did not continue with the diagnosis doctor. After receiving a diagnosis of FMF, treatment for
FMF typically started within one day for 68.6% of patients, 14.0% began treatment within 1-2 weeks, 6.6% within 1 month,
3.7% within 1-3 months, and 7.0% started treatment after 3 months or more. After starting their first FMF preventive medi-
cation, 68.4% experienced four or more attacks requiring additional medication. Additionally, 8.3% had two episodes, 4.7%
had three episodes, and another 4.7% had one episode. 14.0% did not experience any attacks after starting treatment.
89.7% secured appointments with their rheumatologist in less than a week, while 7.0% experienced waits exceeding a
month. 17.9% of participants reported trying alternative approaches, while 82.1% did not pursue alternative treatments.
49.5% expressed confidence regarding future improvement in their condition, 31.9% were not optimistic, and 18.6% were
uncertain.

Conclusion: These findings highlight varied initial consultations for FMF, showing significant diagnosis delays and frequent
changes in healthcare providers post-diagnosis, emphasizing the need for standardized protocols to improve care
continuity.

Disclosure: S. Karup: None; D. Polat: None; E. Dincsoy: None; F. Azman: None; M. Cokrak: None;
E. Berkiten: None; S. Ugurlu: None.
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Abstract Number: 0302

TNFAIP3 Loss-of-function and Missense Mutations Demonstrate Clinically
Diverse Presentations: A Multi-center Cohort Experience

Elizabeth Kairis1, Manuel Carpio Tumba1, Urekha Karri1, Magdalena Harasimowicz1, Megan Cooper2, Lance Peterson2,
Priscilla Campbell-Stokes3, Juan Carlos Aldave-Becerra4, Ana Beatriz Muñoz-Urribarri4 and Daniella Schwartz1,
1University of Pittsburgh, Pittsburgh, PA, 2Washington University School of Medicine, St. Louis, MO, 3Child Health
Service, Hutt Hospital, National Pediatric Rheumatologic Service, Te Whatu Ora, New Zealand, 4Hospital Nacional
Edgardo Rebagliati Martins, Lima, Peru

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A20 is a critical anti-inflammatory protein encoded by the TNFAIP3 (tumor necrosis factor alpha-
induced protein 3) gene. A20 negatively regulates multiple anti-inflammatory pathways including TNF-NFκB signaling, inflamma-
some activation, and interferon (IFN) signaling. Inactivating mutations in TNFAIP3 cause the monogenic disease A20 haploinsuf-
ficiency (HA20). HA20 is classically considered as a form of atypical Behcet’s disease. However, recent data suggest that HA20
causes diverse clinical signs and symptoms of autoinflammation, autoimmunity, lymphoproliferation, and humoral immunodefi-
ciency. These diverse clinical presentations have only been characterized through meta-analyses of reported cases, leading to
potential ascertainment bias.We therefore aimed to better characterize the clinical presentations of patients with truncatingmuta-
tions in TNFAIP3 who were systematically analyzed through the University of Pittsburgh-NIH HA20 cohort (n = 50).

Methods: Patients and families with TNFAIP3 truncating or missense mutations were identified through patient referral.
Patients underwent Invitae Primary Immunodeficiency (PID) panel sequencing at >50x coverage. Families underwent com-
prehensive evaluation to determine clinical course and inheritance patterns.

Results: 41 pLOF patients (age range 3-74, 56%male) and 9 missense patients (age range 3-87, 56% male) were included
in this cohort.

Conclusion: HA20 is classically characterized as atypical Bechet’s disease, yet these patients experience widely diverse
clinical presentations. This diversity is observed when comparing those with pLOF and missense mutations as well as within
these respective patient populations. In addition, HA20 patients are at increased risk for life-threatening complications such

pLOF (%) Missense (%)

Autoinflammation alone 17.0 66.7
Autoimmunity alone 7.3 11.1
Autoinflammation and
autoimmunity

70.7 22.2

Immunodeficiency 29.3 33.3

pLOF (%) Missense (%)

Oral ulceration 85 55.6
Lymphopenia 68 0
Arthritis/arthralgia 63 77.8
Recurrent fever 51 55.6
Elevated serum ALT/AST 49 0
Anemia 49 22.2
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as autoimmune hepatitis and vasculitis. Ascertainment bias can limit diagnosis if genetic testing is only performed on sub-
jects with atypical Behcet’s disease, leading to missed opportunities for targeted therapy. Future studies are needed to bet-
ter characterize the molecular drivers of HA20 phenotypes in patients with pLOF and missense TNFAIP3 variants to guide
appropriate screenings and treatment for these patient populations.

Disclosure: E. Kairis: None; M. Carpio Tumba: None; U. Karri: None;M. Harasimowicz: None; M. Cooper: Pharm-
ing, 2, sumitomo, 2; L. Peterson: None; P. Campbell-Stokes: None; J. Aldave-Becerra: None; A. Muñoz-Urribarri:
None; D. Schwartz: Eli Lilly, 5, Sobi, 2.

Abstract Number: 0303

Phase 2b, Long-term Extension, Dose-ranging Study of Oral JNJ-77242113
for the Treatment of Moderate-to-Severe Plaque Psoriasis: FRONTIER-2

Laura K. Ferris1, Jerry Bagel2, Yu-Huei Huang3, Andrew E. Pink4, Stephen K. Tyring5, Georgios Kokolakis6, AmyM. DeLozier7,
Daniel Kakaley8, Shu Li9, Yaung-Kaung Shen10, Takayuki Ota7 and Robert Bissonnette11, 1University of Pittsburgh,
Pittsburgh, PA, 2Psoriasis Treatment Center of Central NJ, East Windsor, NJ, 3Chang Gung Memorial Hospital and Chang
Gung University, Linkou, Taoyuan City, Taiwan (Republic of China), 4NHS Foundation Trust Great Maze Pond, London,
United Kingdom, 5Center for Clinical Studies, Webster, TX, 6Psoriasis Research and Treatment Center, Department of
Dermatology, Venereology and Allergology, Charité – Universitätsmedizin Berlin, Corporate Member of Freie Universität
Berlin and Humboldt-Universität zu Berlin, Berlin, Germany, 7Janssen Research & Development, LLC, San Diego, CA,
8Janssen Scientific Affairs, LLC, Horsham, PA, 9Janssen Research & Development, LLC, Spring House, PA/San Diego, CA,
10Janssen Research & Development, LLC, Spring House, PA, 11Innovaderm Research, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: JNJ-77242113, a targeted oral peptide, inhibits IL-23 signaling by binding the IL-23 receptor. At all
doses, JNJ-77242113 showed superior efficacy at Week 16 versus placebo (PBO) in moderate-to-severe psoriasis in
FRONTIER-1.1 FRONTIER-2 was a multicenter, long-term extension, double-blind, dose-ranging, phase 2b study
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evaluating efficacy and safety of JNJ-77242113 in adults with moderate-to-severe plaque psoriasis who were candidates
for systemic treatment or phototherapy.

Methods: FRONTIER-1 randomized patients 1:1:1:1:1:1 to JNJ-77242113 25 mg once daily (QD), 25 mg twice daily
(BID), 50 mg QD, 100 mg QD, 100 mg BID, or PBO through Week 16. In FRONTIER-2, patients completing
FRONTIER-1 (at Week 16) continued their assigned dose through Week 52; those randomized to PBO crossed over
to 100 mg QD (PBO!100 mg QD). The primary endpoint was the proportion of patients achieving ≥75% improvement
in Psoriasis Area and Severity Index (PASI 75) at Week 52. Response rates were estimated using non-responder impu-
tation and FRONTIER-1 baseline data.

Results: Response rates among JNJ-77242113-treated patients from FRONTIER-1 were maintained, across dose groups,
through Week 52 (Figure 1). Patients who crossed over to JNJ-77242113 from PBO at Week 16 (PBO!100 mg QD) had
substantially higher response rates at Week 52 (Figure 1). At Week 52, proportions of patients achieving PASI 75 were JNJ-
77242113: 25 mg QD 48.8%, 25 mg BID 58.5%, 50 mg QD 69.8%, 100 mg QD 65.1%, 100 mg BID 76.2%, and
PBO!100 mg QD 65.7%; respective rates for ≥90% improvement in PASI (PASI 90)/complete clearance (PASI 100) were
27.9%/14.0%, 36.6%/17.1%, 41.9%/20.9%, 51.2%/25.6%, 64.3%/40.5%, and 57.1%/34.3%. Proportions of patients
achieving an Investigator’s Global Assessment (IGA) score of 0/1 or 0 were JNJ-77242113 at Week 52 were: 25 mg QD
37.2%/14.0%, 25 mg BID 46.3%/19.5%, 50 mg QD 60.5%/23.3%, 100 mg QD 60.5%/30.2%, 100 mg BID
73.8%/42.9%, and PBO!100 mg QD 65.7%/31.4%. Approximately 90% of patients receiving JNJ-77242113 100 mg
BID who had achieved a PASI 75, PASI 90, or IGA 0/1 response at Week 16 maintained the response at Week 52 (Figure 2).
Across dose groups, 58.6% of patients experienced adverse events (AEs), with no evidence of a dose-dependent increase
in AEs, including gastrointestinal disorders. The proportion of patients with serious AEs through Week 52 was 4% and all
serious AEs were considered unrelated to study treatment.

Conclusion: In psoriasis patients receiving JNJ-77242113, the first targeted oral peptide to selectively block IL-23 pathway
signaling, rates of near-complete/complete skin clearance from FRONTIER-11 were maintained through Week 52; the high-
est response rates were seen in patients randomized to JNJ-77242113 100 mg BID. Among patients who had achieved a
PASI or IGA response at Week 16, responses were maintained in substantial proportions of patients at Week 52. Consistent
with prior studies, no safety signals were identified.

590

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Reference:

1. Bissonnette R, et al. N Engl J Med. 2024;390:510-21.
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Abstract Number: 0304

Severe Infection in COVID-19 Vaccinated Patients with Systemic
Autoimmune Rheumatic Diseases on B Cell Targeted Therapies:
Association with Neutrophil-lymphocyte Ratio

doryan Garcia Olivas1, Judith Hern�andez S�anchez1, luis Baus�a Gimeno1, Javier N�ovoa Medina1, Sergio Machín1, Maria
Ángeles Acosta-Mérida1, Diana Botello-Corzo1, daniel Batista Perdomo1, José Ángel Hern�andez Beriain2 and Beatriz
Tejera Segura1, 1Rheumatology Department. Hospital Universitario Insular de Gran Canaria, las Palmas, Spain,
2Rheumatology Department. Hospital Universitario Insular de Gran Canaria, Las Palmas de Gran C, Spain
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Background/Purpose: Patients with systemic autoimmune rheumatic diseases (SARDs) are at higher risk of general infec-
tion due to the presence of comorbidities, underlying disease activity, and use of targeted immune-modulating therapies.
Some laboratory parameters play a crucial role in assessing infection risk.

Objective: To evaluate risk factors associated with severe infection during B-lymphocyte targeted therapy in vaccinated
patients and the relationship between neutrophil-to-lymphocyte ratio (NLR) and severe infections.

Methods: A retrospective longitudinal study of 158 SARD patients treated with rituximab (RTX) and Belimumab (BLM) was
conducted. Immunoglobulin levels and NLR were measured between December 2019 and February 2020 (before the pan-
demic period). All severe infections (infection requiring hospitalisation) due to COVID-19 or other microorganism were col-
lected between 1st March 2020 to 1st January 2024. Frequency and percentage were calculated for qualitative variables.
Student’s t test or Mann-Whitney U test was used to compare the means or medians between two groups according to
the sample size. Spearman’s correlation coefficient was used to test the association between numerical variables. Multivar-
iate analysis was performed to assess risk factors associated with severe infection and the relationship of NLR to COVID-19
infection. P-values of less than 0.05 were considered significant. The statistical program used was STATA MP-Parallel
Edition 17.0.

Results: 158 patients with SARDs were included: 84.8% females (n=134) and 15.2% males (n=24). The mean age was
54 (±13.8). 24 patients were on belimumab (28%) and 134 patients on rituximab (84.8%). The SARDs included were: 72 sys-
temic lupus erythematosus (45.6%), 15 ANCA vasculitis (9.5%),39 rheumatoid arthritis (24.7)% and 32 were other connec-
tive tissue diseases (20.2%). More than half of the patients had other comorbidities (65.8%).

There were 92 (41.7%) COVID-19 infections of which 17 (10.7%) required hospitalisation. Ten percent (n=16) had concur-
rent infection with another microorganism. Almost a third of patients (29.1%, n=46) developed severe infection other than
COVID-19. Twelve patients (7.6%) died due to severe infection.

Table 1 shows demographic, clinical and laboratory differences between patients with severe infection (COVID-19 or other)
and no severe infection.

Table 2 shows the multivariate analysis adjusted for age, sex and immunosuppressive treatments between patients with
and without severe infection. Comorbidities, glucocorticoid use at the time of infection and hypogammaglobulinaemia were
associated with severe infection.

NLR was statistically significant associated with the development of COVID-19 infection (OR 1.79 [CI 95% 1.64-2.98]
p=0.035) but no with any type of severe infection (OR 1.1 95% [CI 0.98-5.94] p=0.678).
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Conclusion: During the COVID-19 period, patients on anti-B cell therapies developed more serious infections with micro-
organisms other than COVID-19. Risk factors for severe infection were comorbidities, hypogammagglublinaemia and glu-
corticoids. NLR was significantly associated with COVID-19 infection.

Disclosure: d. Garcia Olivas: None; J. Hern�andez S�anchez: None; l. Baus�a Gimeno: None; J. N�ovoaMedina: None;
S. Machín: None;M. Acosta-Mérida: None;D. Botello-Corzo: None; d. Batista Perdomo: None; J. Hern�andez Ber-
iain: None; B. Tejera Segura: None.

Abstract Number: 0305

Inflammatory T Cell Expansion in Yao Syndrome

Danielle Xie1, Rimanpreet Kaur2, Richard Kew2, Qingping Yao3 and Charles Vorkas2, 1Stony Brook University, East
Setauket, 2Stony Brook University, Stony Brook, 3Stony Brook University, Stony Brook, NY
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Background/Purpose: Yao syndrome (YAOS, #OMIM 617321), formerly known as nucleotide-binding oligomerization pro-
tein containing 2 (NOD2)-associated autoinflammatory disease, is associated with specificNOD2mutations and affects mul-
tiple organ systems. NOD2 is an intracellular immune sensor of bacterial peptidoglycan and is critical for innate responses to
infections. Mechanistic study of immune dysfunction in YAOS is very limited, but the diverse clinical manifestations are
hypothesized to be driven by aberrant NOD2 signaling in innate immune cells, such as monocytes. This study aimed to
define immune cell subset frequency and function in blood of YAOS patients compared to healthy controls to identify targets
for novel therapeutics.

Methods: Ten adult YAOS study volunteers of European ancestry were enrolled (n=10, 80% female, mean age 36±12 at
diagnosis). These patients were identified to carry NOD2 mutations by an autoinflammatory disease gene panel and exhib-
ited a clinical phenotype consistent with YAOS. Nine healthy adult volunteers were recruited as controls (n=9, 30% female,
mean age 42±16). Flow cytometric analysis of peripheral blood immune cell populations were assessed at baseline and after
16 hours of stimulation with the bacterial cell wall-derived NOD2 ligand, muramyl dipeptide (MDP), Toll-like receptor ligands
(TLRLs; LPS, Pam2Cys, PolyIC), and antibodies against CD3/CD28 (αCD3/CD28) for non-specific T cell stimulation.

Results: YAOS cases exhibited higher frequency of CD3+ cells (64% vs. 49%; p=0.034) compared to healthy controls with
similar proportions of CD4+ and CD8+ T cells in both groups. In the CD3 negative compartment, monocytes were depleted
in YAOS compared to healthy controls (18% vs. 29%; p=0.032). No significant differences were observed in the frequencies
of B, Natural Killer (NK), ©™ T, and MAIT cells. Following hCD3/CD28 stimulation in vitro, YAOS cases demonstrated
increased interferon © - expressing CD4+ T (5% vs. 1%; p=0.00017), MAIT (20% vs. 10%; p=0.047), and γδ T cells (8%
vs. 1%; p=0.0021). Monocytes and NK cells from patients had relatively depressed responses to MDP compared to con-
trols, though these differences did not reach statistical significance. Immune response to TLRLs did not differ between
groups.

Conclusion: Our study shows significant alterations in innate and adaptive immunity in YAOS patients evidenced by mono-
cyte depletion and expansion of inflammatory CD4+ T, MAIT, and γδ T cells. These novel findings suggest that the disease
immunopathology may be driven by antigen-independent bystander T cell activation in addition to innate cellular
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dysfunction. Future studies will elucidate the underlying mechanisms of this immune dysregulation, which could inform tar-
geted therapeutic strategies.

Disclosure: D. Xie: None; R. Kaur: None; R. Kew: None; Q. Yao: None; C. Vorkas: None.

Abstract Number: 0306

Cardiovascular Risk Estimated with the New PREVENT Calculator and
Disease Activity in Patients with Rheumatoid and Psoriatic Arthritis

Aleydis Gonzalez Melendez1, Rebeca L. Polina-Lugo1, Maria F. Elizondo-Benitez2, Andrea Guajardo Aldaco1, Osvaldo
Uresti3, Ricardo I. de la Rosa-Vazquez3, Iris Jazmín Colunga Pedraza1, Dionicio Galarza-Delgado4, jose Ramon Azpiri-
Lopez5, Rosa Icela Arvizu-Rivera1 and Jesus Cardenas-de la Garza6, 1Division of Rheumatology, University Hospital "Dr.
Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 2Division of Rheumatology,
University Hospital n"Dr. Jose Eleuterio Gonzalezn", Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on,
Mexico, 3Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo
Leon, Monterrey, Nuevo Le�on, Mexico, 4UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 5Division of
Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey,
Mexico, 6Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico
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Background/Purpose: The American Heart Association’s PREVENT (Predicting Risk of Cardiovascular Disease EVENTs) is
a new calculator developed in 2024, which estimates the 10- and 30-year risk of Atherosclerotic Cardiovascular Disease
(ASCVD) and Heart Failure (HF). Prior research has shown that patients with rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) exhibiting moderate or high disease activity face a heightened cardiovascular risk. Previous cardiovascular disease cal-
culators are inaccurate in determining the risk in these patients, making the precise estimation an unmet need. We aimed to
evaluate the association between disease activity and cardiovascular risk in RA and PsA patients by integrating the new
PREVENT calculator.

Methods:We performed a cross-sectional and comparative study including RA and PsA patients aged 40 to 60 who fulfilled
the 2010 ACR/EULAR and 2006 CASPAR criteria, respectively. Patients with previous cardiovascular disease, pregnancy,
and overlap syndrome were excluded. RA patients were divided into four groups according to their disease activity by Dis-
ease Activity Score-28 for RA with C-Reactive Protein (DAS28-CRP) and PsA patients by Disease Activity Psoriatic Arthritis
(DAPSA). We calculated the 10 and 30-year risk of ASCVD and HF by PREVENT. Only the 10-year risk of ASCVD in RA was
multiplied by 1.5 according to the 2015/2016 EULAR update. Cardiovascular risk was categorized according to PREVENT
classification. The Kolmogorov–Smirnov test was employed to determine normality. Comparisons with Chi-square, ANOVA,
or Kruskal-Wallis test, accordingly. A p-value of ≤0.05 was considered statistically significant.

Results: A total of 334 RA and 102 PsA patients were included. Most participants were women (RA n= 312, 93.4%, PsA
n=60, 55%) with a similar mean age across all groups (53.8 ± 10.8). There was no difference in traditional cardiovascular risk
factors between groups. Despite the activity of the disease, the majority of the patients were classified as low risk for 10-year
ASCVD and HF. In the RA intermediate 10-year risk category for HF, a significant difference was noted between the low and
high disease activity groups (3.7% vs. 4.4%, p=0.02), though this may be due to the small sample size (Table 1). In PsA
patients with high disease activity, disease duration was longer (7.0 years, p=0.21) and showed a higher classification for
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low risk of 10-year ASCVD and HF (85.7% and 92.8%, respectively) (Table 2). No patients were categorized as high risk
10-year of ASCVD or HF. There were no significant differences between groups and even with lower disease severity, a
higher number of patients are projected to have an intermediate, and high risk for ASCVD and HF over 30 years according
to the PREVENT algorithm.

SD, standard deviation; IQR, interquartile range; NSAIDs, Non-steroidal anti-inflammatory drugs; bDMARD, biological disease modifying anti-

rheumatic drugs; PREVENT, predicting risk of cardiovascular disease EVENTs; ASCVD, atherosclerotic cardiovascular disease; HF, heart failure.
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Conclusion: Our study did not find an association between disease severity and increased cardiovascular risk mediated by
PREVENT in RA or PsA patients. However, managing disease activity and attaining remission in these patients is recom-
mended, integrating individual characteristics to avoid the future onset of subclinical atherosclerosis and, consequently, car-
diovascular events.

Disclosure: A. Gonzalez Melendez: None; R. Polina-Lugo: None;M. Elizondo-Benitez: None; A. Guajardo Aldaco:
None; O. Uresti: None; R. de la Rosa-Vazquez: None; I. Colunga Pedraza: None; D. Galarza-Delgado: None;
j. Azpiri-Lopez: None; R. Arvizu-Rivera: None; J. Cardenas-de la Garza: None.

SD, standard deviation; IQR, interquartile range; NSAIDs, Non-steroidal anti-inflammatory drugs; bDMARD, biological disease modifying anti-

rheumatic drugs; PREVENT, predicting risk of cardiovascular disease EVENTs; ASCVD, atherosclerotic cardiovascular disease; HF, heart failure.
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Abstract Number: 0307

MeanMetacarpophalangeal Extension to Clinically Quantify Flexor Fibro-
inflammatory Hand Involvement in Diabetes

Sanat Phatak1, Rucha Wagh2, Smita Dhadge2, Sarita Jadhav2, Parth Ladha3, Rishi Nalkande4, Rohan Shah2, Jennifer
Ingram5 and Chittaranjan Yajnik2, 1KEM Hospital Research Centre, Pune, Maharashtra, India, 2KEM Hospital Research
Centre, Pune, India, 3Byramjee Jeejeebhoy Government Medical College, Pune, Maharashtra, India, 4BJ Government
Medical College, Pune, India, 5Duke University Medical Center, Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Hand manifestations (limited joint mobility, [LJM]; flexor tenosynovitis, [FT]; carpal tunnel syndrome,
[CTS]; Dupuytren disease, [DD]) are common complications in diabetes. Despite their heterogeneity in presentation, all man-
ifestations share a common pathophysiologic process of pro-fibrotic inflammation in flexor structures. Unifying measures of
disease severity across these conditions are lacking. We studied prevalence and severity in diabetes, prediabetes and con-
trols, and assessed the utility of measuring mean metacarpophalangeal joint (MCP) extension in these conditions.

Methods: We studied 2405 adult individuals with Type 1 diabetes (n=291), Type 2 diabetes (n=877), prediabetes (n=326)
and non-diabetic controls (n=911). Comprehensive clinical evaluations assessed hand symptoms, signs (Tinel sign, tenosy-
novial thickening), function (hand grip strength, Duruoz Hand Index, [DHI]). Mean MCP extension was calculated as an

Fig 1: Relationship between Metacarpophalangeal joint extension with measures of hand function: Duruoz Hand Index (Fig 1A) and Hand grip
strength (fig 1B)
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average of maximum passive extension of 2nd-5th finger of each hand, measured by a protractor. A rheumatologist or dia-
betes specialist opined independently on the manifestation present; skin thickening (ST) was classified when there was no
prayer sign. Data on diabetes duration, medications, complications were collected. We compared mean MCP extension in
diabetes versus controls (ANOVA adjusted for age and sex) and in those with hand manifestations versus those without.

Results: Approximately one third patients with diabetes (34% Type 1, 36% Type 2) and prediabetes (31%) had hand
involvement, as compared to 24% in controls (Table 1). As a group, mean MCP extension was lower in Type 2, Type
1 and prediabetes when compared with controls (all p< 0.01). Across all groups, Mean MCP extension was hampered in
patients with LJM, ST, FT and DD (all p< 0.01 compared to those with no hand manifestations) but not in CTS. (p=0.053)
(Table 2). Grip strength was significantly lower only in LJM and CTS but not in the others manifestations. MCP extension
angle correlated with DHI (R = 0.17, p< 0.01, Figure 1A) and grip strength (R = 0.26, p< 0.01, Figure 1B); DHI was elevated
mainly in those with MCP extension < 30 degrees. (Figure 1). A regression model in the diabetic population (Type 1 and Type
2) showed that Mean MCP angle was associated with diabetes duration (p< 0.01) and microvascular complications (p=0.03)
but not insulin use, body mass index (BMI), macrovascular complications, history of frozen shoulder or liver disease.

Conclusion: Our findings underscore the high prevalence of flexor hand manifestations, often asymptomatic, in diabetes
and controls. MCP extension is a potential marker of the extent of hand fibrosis in LJM, FT and DD, picking up early involve-
ment without functional limitation. This simple and non-invasive technique offers a quantitative measure of hand involvement
that will allow correlations with markers of fibrosis in other organs and as an outcome measure for responses to medical and
surgical treatments in these conditions.

Prevalence of flexor fibro-inflammatory hand manifestations across patient groups

Mean Metacarpophalangeal (MCP) joint extension and measures of hand function in patients with individual hand manifestations
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Disclosure: S. Phatak: Med 2 Measure Pvt Ltd, 8, Proxi Farma Pvt Ltd, 1; R. Wagh: None; S. Dhadge: None;
S. Jadhav: None; P. Ladha: None; R. Nalkande: None; R. Shah: None; J. Ingram: None; C. Yajnik: None.

Abstract Number: 0308

Interstitial Lung Disease as the First Clinical Manifestation of Connective
Tissue Diseases

Juan A. Meraz-Ostiz, Aina Puiggròs-Ferrer, Núria Bou, Irene Carri�on-Barberà, Jordi Monfort, Carolina Pérez-García,
Diana Badenes, Eva Balcells and Anna Pros-Simon, Hospital del Mar, Barcelona, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a common complication of connective tissue diseases (CTDs), signif-
icantly influencing prognosis and mortality. The prevalence and characteristics of new diagnoses of connective tissue dis-
ease (NDC) that present with ILD as the first symptom are not well studied, despite their influence on treatment. The
purpose of this study is to investigate the prevalence of NDC in a cohort during their 1st visit to a specific multidisciplinary
ILD unit and to describe the clinical, serological, and radiological characteristics of subgroups of patients with final diagnoses
of NDC, ILD with autoimmune positivity (ILD-AI), interstitial pneumonia with autoimmune features (IPAF), and non-
autoimmune ILD (NA-ILD).

Methods: Retrospective study based on all the first visits referred to a specialized pulmonology ILD clinic (Jan 2021-Oct
2023). 347 medical records were reviewed, with a final sample of 175 (Fig. 1).

Figure 1. Patients selection a. Sarcoidosis, Langerhans cell histiocytosis, eosinophilic pneumonia, post-infectious organizing pneumonia. b. This
group includes interstitial lung diseases (ILDs) with positive autoimmunity (using the serological criterion os Interstitial Pneumonia with Autoimmune
Features IPAF) but that do not meet criteria to establish a definitive connective tissue disease or IPAF in the strict sense. c. Smoking-related inter-
stitial pneumonia, hypersensitivity pneumonitis, drug toxicity, idiopathic pulmonary fibrosis, unclassified.

600

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Those visits were standardized to optimize the diagnosis of potential CTD associated with ILD. All patients underwent a high-
resolution CT and standardized clinical and serological assessments (Fig. 2).

Upon suspicion of NDC, a rheumatological evaluation was conducted using the ACR/EULAR classification criteria for final
diagnoses. Descriptive and univariate analyses were performed between the groups (NDC, ILD-AI, IPAF, and NA-ILD) using
the Chi-square test/Fisher’s exact test for categorical variables and the ANOVA test for quantitative ones.

Results: The prevalence of NDC and ILD-AI were 9.71% (17/175) and 29.14% (51/175). Primary Sjögren’s syndrome (pSS)
was the most common CTD, accounting for 64.7% (11/17), being anti-Ro/anti-La seronegative in 45.5% (5/11) and with his-
tological criteria crucial for diagnosis in 54.4% (6/11). Other diagnosed CTD were rheumatoid arthritis (2/17), systemic scle-
rosis (1/17), and immune-mediated myopathies (3/17).

Among the 51 ILD-AI cases, the most common serological criterion was ANA≥320 (45.1%, 23/51), and the most prevalent
specific autoantibody (aa) anti-PL7 (13.72%, 7/51). Within the ILD-AI group, 29.4% (15/51) met criteria for IPAF, with the
most frequent serological criterion being ANA≥320 (53.3%, 8/15), regardless of pattern and specificity, without any predom-
inant aa. Among the ILD-AI group, 3 patients were diagnosed with ANCA-associated ILD (all anti-MPO).

The radiological alternative pattern for Usual Interstitial Pneumonia (UIP) was the most prevalent in the NDC (29.4%) but
23.52% presented with a probable UIP/UIP pattern. The Nonspecific Interstitial Pneumonia (NSIP) pattern was the most
prevalent in the IPAF subgroup (60%). (Tab A/B).

Conclusion: pSS was the most frequent CTD initially presenting as ILD, accounting for 64.7% of the NDC cases. Minor sal-
ivary gland biopsy enabled diagnosis in more than half of the cases, highlighting its importance, especially in seronegative
patients (up to 45.5%) with sicca syndrome.

We consider the concept of ILD-AI to be particularly relevant, as a significant percentage of patients presented with the
UIP/probable UIP ILD type, which is not included in the IPAF criteria so they could not be diagnosed despite meeting IPAF
serological criteria.

Figure 2. Routine screening performed to all patients: ANA: antinuclear antibodies; ANCA: Antineutrophil cytoplasmic antibody; CCP: cyclic citrul-
linated peptide) antibodies
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Disclosure: J. Meraz-Ostiz: None; A. Puiggròs-Ferrer: None; N. Bou: None; I. Carri�on-Barberà: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Otsuka, 6; J. Monfort: None; C. Pérez-García: None; D. Badenes: None; E. Balcells:
None; A. Pros-Simon: None.

A. Characteristics of patients diagnosed with pSS. ANA: antinuclear antibodies; Ro52: anti-Ro52; Ro60; anti-Ro60; usual intersitial pneumonia;
non-specific interstitial penumonia. B. Characteristics of the patients studied. ILD: Interstitial lung disease; CTD: Connective Tissue Diseases; IPAF:
interstitial pneumonia with autoimmune features; FVC: predicted forced vital capacity (%); DLco; diffusing capacity of the lungs for carbon monox-
ide; NINE: non-specific interstitial pneumonia; UIN: usual interstitial pneumonia

602

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0309

Characteristics and Factors Associated with Treatment Response Among
Patients with Eosinophilic Fasciitis: A Systematic Review and Meta-
analysis

Omar Hamdan1, Roa’a Alshajrawi1, Qais Mussa1, Yazeed Alajlouni1, Yazan Dabbah1, Rawan Fratekh1, Yousef Al-
Mabrouk2, Shatha Al-Mabrok2 and Ahmad A. Toubasi1, 1University of Jordan, Amman, Jordan, 2Mansoura University, Al
Mansoura, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1. The General Demographics of the Patients

603

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: To date, data on the clinical features, diagnosis and the treatment of Eosinophilic Fasciitis
(EF) patients are mostly derived from individual case reports, with no previous efforts to compile that data into a single whole.
The present systematic review and meta-analysis aims to assess the characteristics of patients with EF, their clinical and lab-
oratory findings, and factors associated with treatment response.

Methods: To identify all studies related to Eosinophilic Fasciitis; PubMed, CENTRAL, Web of Sciences, and Scopus were
searched in July, 2023 without restrictions on publication year or language. The search terms included "Schulman syn-
drome" OR "Schulman’s disease" OR "Fasciitis with diffuse eosinophilia" OR "Eosinophilic fasciitis". The studies were
included if they involved patients with EF and reported demographics, clinical and laboratory features, outcomes, or factors
associated with these outcomes. Inclusion covered case reports, case series, cross-sectional, case-control, and cohort
studies reporting individual data of cases with new-onset eosinophilic fasciitis. Risk of bias was assessed by a modified
Newcastle-Ottawa Scale.

Table 2. The Clinical Features of Patients
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Results: We analyzed 476 studies with an aggregate number of 597 patients. The mean age of the patients
was 44.52 with 1:1 Male: Female ratio. The most common reported skin manifestation was induration (80.7%)
with the most commonly affected body part being the legs (77.1%) followed by forearms (70.6%) and arms
(60.0%). The characteristic "Groove sign" was reported in 23.1% of patients. Only 9.1% of patients had visceral
involvement and only 1.6% reported Raynauds phenomenon. 90.2% had eosinophilia and 76.3% had high eryth-
rocyte sedimentation rate. Hypergammaglobulinemia was reported in 65.9% of patients. The most common
biopsy findings were fascial lymphocyte infiltration (81.5%) followed by eosinophilic infiltration (78.1%) and fascial
thickening (66.1%).

The majority of patients (82.2%) exhibited clinical response to treatment. Atopy, hands and forearms involvement, peau d’or-
ange, weight loss, visceral involvement and perivascular inflammation on biopsy were significantly higher among patients
who responded to treatment. Patients who had forearm skin involvement (OR=3.459; 95%CI: 1.334-8.966) and patients
who had perivascular inflammation on biopsy (OR=3.211; 95%CI: 1.007-10.239) had significantly higher odds of clinical
response to treatment.

Regarding treatment outcome, we found that there was no significant difference in either the response rate (90.7% vs
89.8%, p = .86) or relapse rate (25.8% vs 20.8%, p = .35) between patients treated with a combination of methotrexate
and glucocorticoids and patients who recieved glucocorticoid monotherapy respectively.

Conclusion: EF is a rare connective tissue disease affecting the skin and subcutaneous tissue. The diversity of its clinical
features and the absence of a universally accepted treatment protocol pose significant hurdles. Our study provides the first
comprehensive insight into EF patient’s characteristics, helping clinicians in imporving the clinical approach to those
patients.

Disclosure: O. Hamdan: None; R. Alshajrawi: None; Q. Mussa: None; Y. Alajlouni: None; Y. Dabbah: None;
R. Fratekh: None; Y. Al-Mabrouk: None; S. Al-Mabrok: None; A. A. Toubasi: None.

Table 3. Regression Analysis for the Factor Associated with Clinical Response.
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Abstract Number: 0310

I-CARE Program: Interest of Multidisciplinary Systematic Screening
Program for Comorbidities for Patients Suffering from Arthritis
Rheumatoid DiseasE: A Real Life Study

Amine Mouamnia, Armentieres Hospital Center, Armentieres, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Inflammatory and auto-immune disease are associated to comordities. Indeed, patients suffering
from arthritis rheumatoid disease (ARD) such as rheumatoid arthritis (RA), polymyalgia rheumatica (PMR) and spondylarthri-
tis (SA) have an increased risk of cardiovascular diseases, neoplasia, and infectious. We aimed to assess the efficacity of a
multidisciplinary program (rheumatologist, cardiovascular, physiotherapist and dietetionnary) in the management of the
comorbidities in chronic rheumatism.

Methods: Patients aged over 18, with ARD who were assessed in hospitalization day since 1st January 2023, to 31st
December 2023 were included. We excluded patient with gouth and chondrocalcinosis. Assessement was carried out by
means of the following criterias: cardiovascular risk factors, vaccinations status (anti-influenza, diphteria-
tetanus-polyomyelitis (DTP), anti-pneumoccocal), physical activity, ditetic and osteoporosis. These items were evaluated
at the inclusion (M0), at 3 months (M3) and at 6 months (M6).

Table 1. Demographic and clinical characteristics of patients.
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Results: Of the 54 patients analyzed, 50 patients were inclued. Demographic and clinical characteristics are summarized in
table 1. Mean age was 51.4 years old ± 17.1 SD. 6 patients already had a biologic treatment, 46% (n=23) corticosteroids,
50% (n=25) non-streroidal anti-inflammatory drugs. The mean SCORE2 was 2.4. 64% (n=32) patients were not up to date
to their vaccination. Only one patient followed the national campagne for the screening of neoplasia (breast, cervitis, colon).

At M3, we observed that 20% (n=10) were engaging physical activity following our recommendations. In addition, 60%
(n=30) of patients had adapted their diet in line with the recommendations of the French Society of Rheumatology. 54%
(n=27) of patients had undergone an oncological screening. 98% (n=49) of patients were up to date to their vaccines.

At M6, all smokers had reduced their consumption. 41.6% of the smokers had quit smoking. Furthermore, 52% (n=26) of
patients were physically active. 74% (n=37) adhered to an adequate diet. 74% (n=37) of patients underwent oncology
screening.

Patients suffering from spondylarthritis showed better adherence to the I-CARE program (better control of cardiovascular
risk factors, better dietary compliance, higher rate of oncology screening) p< 0.001.

Conclusion:Our study reveals that a systematic screening prevention program leads to a better control of the comorbidities
for the patients suffering from ARD and thus even on a short follow-up of 6 months period. This program should be inte-
grated in the management of ARD. Indeed, when patients are awarded of the risk factors, they are quickly modifying their
way of life. This program could lead to a decrease of the morbi-mortality in ARD, but to reach this objective, patients should
be placed at the heart of the treatment process.

Disclosure: A. Mouamnia: None.

Abstract Number: 0311

Investigation of Sarcoidosis-associated Neuropathy: Challenges with
Diagnosis of Small Fiber Neuropathy

Kristen Caldwell1, Sindhuja Koppu1, Kelly Gwathmey1, Aamer Syed1, Jordana Kron1, Thomas Iden1 and Huzaefah Syed2,
1Virginia Commonwealth University, Richmond, VA, 2Virginia Commonwealth University Medical Center, Richmond, VA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1. Evaluation of neuropathy utilizing four discrete screening tools to compare participants with biopsy-confirmed sarcoidosis with and
without PIN.
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Background/Purpose: Small fiber neuropathy (SFN) is an underrecognized complication of sarcoidosis which can signifi-
cantly impair individuals’ physical functioning and quality of life. Diagnosis includes both clinical and histologic testing; how-
ever, diagnosis can be difficult in this patient population due to lack of gold standard diagnostic criteria and variable
presentations. This study seeks to evaluate potential screening tools and histologic data in the assessment of patients with
sarcoidosis-associated SFN.

Methods: This is a cross-sectional study comparing 20 patients with biopsy-confirmed sarcoidosis with and without
a physician impression of neuropathy (PIN and non-PIN, respectively). The cohort was evaluated according to the
Utah Early Neuropathy Scale (UENS) for small and large fiber sensory and distal motor function on exam, Toronto
Consensus Criteria (TCC) for SFN, electromyography (EMG) for large fiber involvement, and skin biopsy for small
fiber involvement.

Figure 1. Mean total score of the Utah Early Neuropathy Scale for participants with biopsy-confirmed sarcoidosis compared between those with
physician impression of neuropathy and those without physician impression of neuropathy.

Figure 2. Comparison of Participants With and Without Physician Impression of Neuropathy. Graphs show percentage with abnormal skin biopsy
suggestive of small fiber neuropathy, abnormal electromyogram suggestive of large fiber neuropathy, and positive for small fiber neuropathy
according to Toronto Consensus Criteria.
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Results: Twenty patients were recruited, ages 30 – 70 years old and 70% female. There were 13 participants with PIN and
7 with non-PIN. Of those with PIN, 76.9% were positive for SFN according to the TCC compared to 14.3% with non-PIN
(p=0.02). On the UENS, those with PIN had a higher mean score (mean=8.23, SD=5.33) compared to those with non-PIN
(mean=4.86, SD=5.73, p=0.22). With skin biopsy,1 of 11 with PIN had an abnormal skin biopsy compared to 3 of 7 with
non-PIN (p=0.25). Finally, 30.8% of participants with PIN had an abnormal EMG compared to 28.6% of those with non-
PIN (p=1.00).

Conclusion: Participants with PIN were more likely to test positive for SFN using the TCC and have a higher UENS
score, though a statistically significant difference was found only with TCC. By contrast, there was no statistically signif-
icant difference in those with PIN or without PIN on EMG and skin biopsy, though these results are almost certainly
confounded by small sample size. Although skin biopsy remains the histologic gold standard for SFN, our findings sug-
gest this may be an inadequate diagnostic tool in this condition. We recommend future studies with a larger sample
size to evaluate for correlation of UENS scoring and graded TCC classification as potential alternative screening tools
for sarcoidosis-associated SFN.

Disclosure: K. Caldwell: None; S. Koppu: None; K. Gwathmey: None; A. Syed: None; J. Kron: None; T. Iden: None;
H. Syed: None.

Abstract Number: 0312

The Use of Electromyography as a Screening Tool in Sarcoidosis-
associated Neuropathy

Kristen Caldwell1, Sindhuja Koppu1, Huzaefah Syed2, Aamer Syed1, Jordana Kron1, Thomas Iden1 and Kelly Gwathmey1,
1Virginia Commonwealth University, Richmond, VA, 2Virginia Commonwealth University Medical Center, Richmond, VA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Small fiber neuropathy (SFN) is the most common peripheral nervous system manifesta-
tion of sarcoidosis. Diagnosis of SFN includes clinical evaluation, occasionally skin biopsy to evaluate intraepi-
dermal nerve fiber density, and electrodiagnostic studies. The utility of these tests to aid in diagnosis of
sarcoidosis-associated SFN is unclear. This study evaluates the yield of normal electromyography (EMG) in
diagnosing SFN.

Methods: This is a cross-sectional study comparing 19 patients with biopsy-confirmed sarcoidosis with and without normal
EMG. Participants were evaluated for SFN according to the Toronto Consensus Criteria (TCC) with possible, probable, or
definite SFN; the Utah Early Neuropathy Scale (UENS) that captures both small and large sensory fiber function; physician
impression of neuropathy (PIN); and skin biopsy.

Results: In total, 19 patients with age ranging 30-70 years were recruited, including thirteen participants with normal EMG
and 6 participants with abnormal EMG. Of this cohort, 66.7% of participants with abnormal EMG had PIN compared to
61.5% of those with normal EMG (p=1.00). Those with normal EMG had a lower mean UENS score (M=5.69, SD=4.50)
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Table 1. Biopsy-confirmed sarcoidosis patients, with normal and abnormal EMG, were evaluated for small fiber neuropathy utilizing various
screening tools and histologic testing.

Figure 1. Mean total score of Utah Early Neuropathy Scale for participants with biopsy-confirmed sarcoidosis, comparing those with normal EMG
and abnormal EMG.

Figure 2. Comparison of Participants with Abnormal and Normal Electromyogram. Graphs depict percentage of participants with abnormal skin
biopsy suggestive of small fiber neuropathy, positive for small fiber neuropathy according to Toronto Consensus Criteria, and clinical impression
of neuropathy by physician assessment.
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compared to those with abnormal EMG (M=7.83, SD=5.49, p=0.43). When evaluated by TCC, 46.2% with normal EMG
tested positive for SFN compared to 66.7% of those with abnormal EMG (p =0.63). In addition, 15.4% with normal EMG
had positive biopsy suggesting pure SFN compared to 33.3% (p=0.59).

Conclusion: Though this study aimed to correlate normal EMG data with clinically suspected SFN, surprisingly 4 of
12 participants with clinically suspected SFN had abnormal EMG and 2 of 7 participants without suspected SFN
had incidental EMG abnormalities. Notably, those with alternative causes of neuropathy (e.g., diabetes) were
excluded. Participants with an abnormal EMG were more likely to have a higher UENS score, consistent with
impaired large fiber function. Skin biopsy suggesting small fiber dysfunction was present in some patients with nor-
mal EMG (likely pure small fiber neuropathy) and some with abnormal EMG (likely mixed neuropathy). Although
these findings were not statistically significant, there are clinically significant correlates. Despite a small sample size,
our findings suggest that EMG studies may not be an adequate screening instrument for sarcoidosis-associated
polyneuropathy.

Disclosure: K. Caldwell: None; S. Koppu: None; H. Syed: None; A. Syed: None; J. Kron: None; T. Iden: None;
K. Gwathmey: None.

Abstract Number: 0313

Cardiac Sarcoidosis Is Associated with a High Mortality: Retrospective
Analysis of a Cohort at Mayo Clinic Florida

Sehreen Mumtaz1, Jayesh Valecha2, Andy Abril3, Florentina Berianu3, Benjamin Wang4, Ronald Butendieck4, anushka
Irani2, carolyn mead harvey2 and Vikas Majithia2, 1Mayo Clinic, Florida, Jacksonville, FL, 2Mayo Clinic Florida, Jacksonville,
FL, 3Mayo Clinic, Ponte Vedra Beach, FL, 4Mayo Clinic, Jacksonville, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis, characterized by non-necrotizing granulomatous inflammation, is a multisystem dis-
ease with an unpredictable disease spectrum. An estimated 5% of sarcoidosis patients have clinically evident cardiac
involvement while 25% may have asymptomatic silent disease leading to challenging diagnosis. We aim to study the
clinical characteristics in a cohort of cardiac sarcoidosis patients to identify patterns of cardiac involvement and clinical
correlations.

Methods:We conducted a single center retrospective study of patients with cardiac sarcoidosis at Mayo Clinic Florida. The
study was approved by the Mayo Clinic Institutional Review Board (IRB). Inclusion criteria was patients older than 18 years of
age, with diagnosis of sarcoid myocarditis/cardiac sarcoidosis/sarcoid heart muscle disease specified ICD-10 code D86.85
with established visits using specified CPT codes between 02/25/2018 till 08/24/2023. A list of 99 patients was generated
and 52 patients met above criteria. Subsequently data from each patient was collected that included baseline demographics
and disease characteristics.

Results: Table 1 provides patient demographics. 23 (55.8%) patients were male and 29 (44.2 %) were female with
42 (81%) Caucasian and 8 (15%) African American. There were 5 deaths (9.6% mortality) with 1 from cardiogenic
shock, 1 cardiopulmonary arrest and 1 attributed to side effects of immunosuppressive therapy. 8 (15%) patients had
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a positive exposure history to chemicals and toxins. Only 4 (19%) patients had an abnormal angiotensin converting
enzyme (ACE) level.

Table 2 outlines cardiac evaluation and outcomes. Non-necrotizing granulomas noted on pathology in 18 (34.6%)
patients and 31 (59.6%) had negative biopsy. Tissue sampled included lung 13 (25%), lymph node 9 (17.3%) and car-
diac 5 (9.6%). 30 (58%) patients had cardiomyopathy with dilated being the most common and heart failure reduced
ejection fraction (EF) the predominant type (N=18[40%]). 26 (55.3%) patients had abnormal electrocardiogram (EKG) with
premature ventricular contractions (PVCs), atrial fibrillation and atrioventricular (AV) blocks the most frequent rhythm
abnormalities.

Table 1: Patient demographics
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Conclusion: Development of a standardized diagnostic algorithm and classification criteria for cardiac sarcoidosis is
imperative. Our cohort recorded a high mortality rate and surveillance for cardiac involvement must be undertaken in
all patients with sarcoidosis. Certain occupational exposures were identified and prompts raising awareness for environ-
mental safety.

Table 2 outlines cardiac evaluation and outcomes
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Disclosure: S. Mumtaz: None; J. Valecha: None; A. Abril: None; F. Berianu: None; B. Wang: None; R. Butendieck:
None; a. Irani: None; c. mead harvey: None; V. Majithia: None.

Abstract Number: 0314

Microvascular Differences Between Acute and Chronic Cutaneous Graft
versus Host Disease

SehreenMumtaz1, Florentina Berianu2, Benjamin Wang3, Breanna Cane4 and Olayemi Sokumbi4, 1Mayo Clinic, Florida,
Jacksonville, FL, 2mayo clinic, Ponte Vedra Beach, FL, 3Mayo Clinic, Jacksonville, FL, 4Mayo Clinic Florida, Jacksonville, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cutaneous involvement in systemic sclerosis (SSc) and chronic sclerodermoid graft versus host
disease (GVHD) is visibly indistinguishable and while characteristic nailfold videocapillaroscopy (NVC) patterns are used for
prognosticating SSc, utility of NVC for cutaneous GVHD has not been explored. Literature describing NVC in patients with
cutaneous graft versus host disease (GVHD) appears to present conflicting data ranging from minor insignificant NVC find-
ings to severe capillary loss, enlarged capillaries with neovascularization and abundant microhemorrhages mimicking capil-
lary leak syndrome. Further study of NVC in GVHD patients is required to investigate changes in capillary architecture during
transplant rejection and to identify any microvascular level differences between acute and chronic GVHD.

Methods: Patients with GVHD were recruited from the Mayo Clinic Jacksonville Dermatology clinic, FL based on diagnostic
pathology reports. 32 records were screened. Participant information included demographics, type of transplant, pathology
findings, conditioning, and anti-rejection regimens, acute or chronic GVHD and degree and type of cutaneous involvement.
NVC was performed at time of enrollment using the 2nd-5th digits of both hands. Capillary morphology, density, organiza-
tion, microhemorrhages, and ramifications of each nailbed were recorded. The study was approved by the Mayo Clinic Insti-
tutional Review Board.

Table 2 (continued)
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Results: A total of 8 patients who received allogeneic stem cell transplant and were diagnosed with GVHD, based on pathol-
ogy and clinical presentation, were enrolled, and underwent NVC. 50% of the patients (4/8) had pathological confirmation of
acute GVHD while 50% (4/8) had chronic GVHD confirmed on biopsy. 63% of the patients were female, 75% Caucasian and
13% African American. The mean age was 69 and 66 years for acute and chronic GVHD patients respectively. The mean

Table 1: Comparison of Nailfold Videocapillaroscopy scores between Acute and Chronic Cutaneous Graft Versus Host Disease.

Image 1: Marked diffuse and numerous microhemorrhages were visualized (x200 magnification).

Image 2: Distinct disorganization of capillary microstructure (x200 magnification) with disruption of normal capillary array.
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time to transplant was 4.25 months for acute GVHD and 21 months for chronic GVHD. There were more enlarged capillaries
( >20 microns but < 50 microns in diameter) and ramifications in chronic GVHD than in acute GVHD patients (Table 1). Both
acute and chronic GVHD patients had numerous microhemorrhages (Image 1) with similar elevation of NVC score. Both
subsets had comparable disorganized architecture (Image 2).

Conclusion: Acute and chronic GVHD both have numerous microhemorrhages while more enlargements and ramifications
were observed in chronic GVHD. These morphological microvascular changes noted in acute and chronic GVHD patients
indicate diagnostic value of NVC in these unique subsets.

Disclosure: S. Mumtaz: None; F. Berianu: None; B. Wang: None; B. Cane: None; O. Sokumbi: None.

Abstract Number: 0315

Microvascular Abnormalities Are Present in Autonomic Dysfunction:
Results of a Prospective Study

Sehreen Mumtaz1, Karissa Arca2, Vikas Majithia3, David Hodge3, William Cheshire3 and Florentina Berianu4, 1Mayo
Clinic, Florida, Jacksonville, FL, 2Mayo Clinic Arizona, Scottsdale, AZ, 3Mayo Clinic Florida, Jacksonville, FL, 4mayo clinic,
Ponte Vedra Beach, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Dysfunction of the autonomic system affects multiple target organs and is linked to microvascular
impairment and abnormal vasoreactivity. Given its variable manifestations, diagnosis is challenging and requires extensive
and time-consuming autonomic testing including Valsalva, sweat test and reflex screen with subjective findings. We aim to
utilize nailfold videocapillaroscopy to assess evidence of microvascular damage and capillary bed architecture change to
correlate with presence of autonomic dysfunction.

Methods: Patients with autonomic nervous system dysfunction were recruited from rheumatology and neurology clinic and
were invited for voluntary NVC procedure at the time of enrollment. 1:1.5 comparison with normal controls was done. Addi-
tional information recorded includes demographics, diagnosis of type of autonomic dysfunction with autonomic testing
results including but not limited to reflex screen, sweat test, Valsalva maneuver, nerve fiber density, electromyography
(EMG), serology, history of autoimmune disease. NVC was performed on a total of 13 patients and capillary morphology,
density, organization, microhemorrhages, and ramifications were recorded. The study was approved by the Mayo Clinic
Institutional Review Board and received funding from the STARDOM Mayo Clinic internal grant.

Results: Table 1 shows baseline characteristics with mean age 64 years in patients with autonomic dysfunction and 49 in
the control group. There were 8 (61%) and 7 (33%) males in the autonomic dysfunction group and controls respectively.
There was a higher proportion of prior smokers in the autonomic dysfunction group. Autonomic dysfunction group con-
sisted of small fiber neuropathy 6 (46%), orthostatic hypotension 6 (46%), autonomic neuropathy 4 (31%), limited autonomic
neuropathy 2 (15%) amongst other types. There were no differences in capillary density, giant capillaries ( >50 microns in
diameter) and disorganization between the two groups (Table 2). Patients with autonomic dysfunction were noted to have
more dilated capillaries ( >20 but < 50 microns) and ramifications with statistical significance. Both groups had high micro-
hemorrhage scores though more frequent in autonomic dysfunction.
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Conclusion: Autonomic dysfunction was associated with microvascular abnormalities including significantly increased
enlarged capillaries and ramifications as compared to healthy controls. No significant difference in capillary density, giant
capillaries and architectural disorganization was noted. We demonstrate diagnostic potential of NVC in autonomic dysfunc-
tion and advocate for further study of microvascular structure in autonomic dysfunction.

Disclosure: S. Mumtaz: None; K. Arca: None; V. Majithia: None; D. Hodge: None; W. Cheshire: None;
F. Berianu: None.

Table 1: Baseline Characteristics.

Table 2: Comparison of Nailfold Videocapillaroscopy scores between autonomic dysfunction and healthy controls.

617

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0316

Development and Evaluation of the Adult-onset Still’s Disease Activity
Index Based on Whole RNA-seq Analysis: A Novel Approach Independent
of Tocilizumab Treatment

MayuMagi1, Hiroto Yoshida1, Hiroya Tamai2, KotaroMatsumoto2, Keiko Yoshimoto2, YoshihiroMatsumoto1, Tetsuhiro Soeda1

and Yuko Kaneko2, 1Chugai Pharmaceutical Co., Ltd., Kanagawa, Japan, 2Keio University School of Medicine, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Image 1: Jitter plot of Nailfold Videocapillaroscopy scores.
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Background/Purpose: Tocilizumab (TCZ), an anti-IL-6 receptor antibody, has been shown to be effective in the treat-
ment of adult-onset Still’s disease (AOSD), a systemic inflammatory disease. However, under treatment with TCZ,
CRP becomes negative regardless of disease activity, making it difficult to use it as an inflammation marker. Therefore,
this study aimed to construct AOSD disease activity indices independent of TCZ administration based on the results of
RNA-seq analysis.

Methods: Peripheral blood RNA-seq was performed in AOSD patients and healthy controls (HCs). Genes differentially
expressed in AOSD (AOSD-DEGs) were extracted from a comparative analysis between high disease activity patients and
training HCs. A partial least squares regression model was constructed using AOSD-DEG expression level as an explanatory
variable and high disease activity (1) and HC (0) as objective variables. The output of the model was defined as the AOSD
gene scores, and the scores of the validation cohort (validation HCs, patients achieving clinical remission; remission AOSD,
and patients not in clinical remission; non-remission AOSD) were evaluated.

Results: The constructed AOSD gene score could distinguish patients with high disease activity from training HC when the
threshold was set at 0.5. In addition, it was also possible to distinguish validation HCs with 100% accuracy. Furthermore, the
scores of non-remission AOSD were significantly higher than those of remission AOSD (p < 0.05), regardless of TCZ admin-
istration (p < 0.05).

Conclusion: Our findings suggest the possibility of evaluating AOSD disease activity using AOSD gene scores constructed
with AOSD-DEGs even when CRP has turned negative due to TCZ administration.

Disclosure: M. Magi: Chugai, 3;H. Yoshida: Chugai, 3;H. Tamai: AbbVie/Abbott, 6, Chugai, 5, Eisai, 5, 6, Novartis, 6;
K. Matsumoto: None; K. Yoshimoto: None; Y. Matsumoto: Chugai, 3; T. Soeda: Chugai, 3; Y. Kaneko: Tanabe MIt-
subishi Pharmaceutial, 5.

Abstract Number: 0317

Progressive Fibrosing Intersticial Lung Disease of Autoimmune Origin
and Antifibrotic Medication: NEREA Registry

Pablo Moreno-Fresneda1, Cristina Vadillo-Font2, Fredeswinda Romero-Bueno3, Olga S�anchez-Pernaute4, Rosalía
Laporta5, hildegarda Godoy Tundidor6, Belén L�opez-Muñiz7, Laura Cebri�an7, Claudia Valenzuela8, Irene
Llorente-Cubas9, Jesús Loarce10, Juan Rigual10, Benjamin fernandez-Gutierrez11, M Asuncion Nieto1 and lydia Abasolo
Alcazar12, 1Hospital Clínico San Carlos, Madrid, Madrid, Spain, 2Hospital Clinico S Carlos, Madrid, Spain, 3Hospital
Universitario Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous University of Madrid, Madrid, Spain, 4Department of
Rheumatology and Joint and Bone Research Unit. Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD.
Autonomous University of Madrid, Madrid, Spain, 5Hospital Universitario Puerta de Hierro, Madrid, Spain, 6Servicio de
Reumatología, Hospital Universitario Puerta de Hierro Majadahonda, IDIPHISA, Madrid, Madrid, Spain, 7Hospital
Universitario Infanta Leonor, Madrid, Spain, 8ILD Unit, Pulmonology Department, Hospital Universitario de la Princesa,
University Autonomade Madrid, Madrid, Spain, Madrid, Madrid, Spain, 9Hospital Universitario de La Princesa, Madrid,
Spain, 10Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 11HOSPITAL CLINICO SAN CARLOS, Madrid, Spain,
12IdISSC. HCSC, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Table 2 - Treatment related variables of the patients included.

Table 1 - Baseline sociodemographic and clinical characteristics of the patients included.
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Background/Purpose: Nintedanib and pirfenidone are approved therapies for the management of patients with progres-
sive fibrosing interstitial lung diseases (ILD), including those of autoimmune origin (ILD associated with autoimmune rheu-
matic diseases (ARD) and those with clinical or analytical data suggesting autoimmune origin but not meeting diagnostic
criteria).

The objective is to describe the sociodemographic, clinical, functional characteristics, and therapeutic management of
patients with progressive fibrosing ILD of autoimmune origin in clinical practice and to evaluate the retention rate of antifibro-
tic treatment over time.

Methods: Prospective multicenter observational study with inclusion from Jan 2016 to Jan 2024 and follow-up from the
start of antifibrotic therapy until discontinuation, loss of follow-up or end of study (May 2024). Subjects: a) ILD associated
with ARD, interstitial pneumonitis with autoimmune features (IPAF) or with autoimmune characteristic without meeting diag-
nostic criteria (UA); diagnosed and seen by a team of pulmonologist and rheumatologist in 8 tertiary hospitals in Madrid; c)
with progressive fibrosing ILD; and d) on treatment with nintedanib or pirfenidone. Main variable: antifibrotic drug discontin-
uation and their causes. Covariates: a) sociodemographic; b) clinical; c) radiological pattern (non-specific interstitial pneumo-
nia [NSIP]; usual interstitial pneumonia [UIP], others); d) FVC % DLCO%; e) laboratory tests; f ) therapy used (concomitant
corticosteroids, cs/bDMARDs). Source: “NEREA-web registry” (NEumology REumatology Autoimmune). Statistical analy-
sis: A description of the sociodemographic and clinical characteristics of all patients through frequency distribution and the

Table 3 - Incidence rate of discontinuation of antifibrotic therapy according to different disease related variables
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mean and standard deviation or median and percentiles. Survival techniques to estimate the incidence rate of drug discon-
tinuation (IR) expressed in 100 patients-years with their respective 95% CI. Survival will be estimated using Kaplan-Meier
curves. Time of exposure comprised the period from the starting date of the antifibrotic until the occurrence of loss of
follow-up, main outcome or the end of the study.

Results: 72 patients (69.44% women) and 81 treatment courses were included with a maximum follow-up of 8 years. The
median lag time from ILD diagnosis to treatment start was 3.6 years. Table 1 shows the characteristics of the patients. At
antifibrotic start, 71.6% had concomitant DMARD. MMF and rituximab were the most frequently used DMARDs (Table 2).
21 patients discontinued treatment, and the most frequent cause was related to adverse events (n=10, 45%). Discontinua-
tion rate was estimated 11.27, with a median discontinuation time of 5.54 years. Table 3 shows discontinuation rates by vari-
ables. Greater persistence of antifibrotics was observed in patients with bDMARDs, NSIP-type radiological pattern, and
systemic autoimmune diseases.

Conclusion: Patients with ILD of autoimmunity origin and antifibrotic therapy are mostly IPAF, RA, and SSc, similar to other
registries. Most patients at antifibrotic treatment were on concomitant DMARDs. Greater persistence of antifibrotics is
observed in patients with bDMARDs, NSIP-type radiological pattern, and systemic autoimmune.

Disclosure: P. Moreno-Fresneda: None; C. Vadillo-Font: None; F. Romero-Bueno: None; O. S�anchez-Pernaute:
None; R. Laporta: None; h. Godoy Tundidor: None; B. L�opez-Muñiz: None; L. Cebri�an: None; C. Valenzuela: Boeh-
ringer Ingelheim, 2, 6, F. Hoffmann-La Roche, 6; I. Llorente-Cubas: None; J. Loarce: None; J. Rigual: None;
B. fernandez-Gutierrez: None; M. Nieto: None; l. Abasolo Alcazar: None.

Abstract Number: 0318

The Relevance of a Positive ANA in New Patient Referrals to
Rheumatology

Chi Chi Lau1 and Ayesha Arif2, 1University of Vermont Medical Center, colchester, VT, 2University of Vermont Medical
Center, Essex Junction, VT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1. Diagnostic categories for the 1299 new patient referrals for +ANA
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Background/Purpose: A positive (+)ANA titer is a common reason for Rheumatology consultation, yet the ANA is a non-
specific, non-diagnostic, lab test that is positive in up to 20% of the general population. The goal of this study is to
show the low frequency of ANA associated autoimmune diseases (AD) in patients referred for a +ANA, and that low
titer ANA are not helpful in diagnosing AD.

Methods: This was a retrospective review of diagnoses from new patient visits (NPV) to Rheumatology from 1/2/2017 to
12/31/2019 for a +ANA (≥40 titer) cited in the referral or in the rheumatology consultative assessment. Diagnoses were cat-
egorized as ANA associated autoimmune diseases(AD) (RA, SLE, Sjogrens, Scleroderma, Myositis, Mixed or undifferenti-
ated connective tissue disorder), other rheumatologic diseases (RD), non-rheumatologic inflammatory conditions (IC),
musculoskeletal(MSK) and non-MSK signs/symptoms and non-inflammatory MSK conditions. ANA titers associated with
the NPV were identified from the electronic health record if performed in house. Descriptive statistics were used to describe

Figure 1. ANA titer distribution for each diagnostic category, N=802.

623

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



the prevalence of diagnoses and ANA titers. A logistic regression model was fitted to predict AD using ANA titer as the sole
predictor; the ROC statistic was used to assess the success of the prediction.

Results: Of 1299 NPV for +ANA, only 7% were diagnosed with AD, 7% with RD, and the rest had no rheumatologic disorder
(Table 1). Of 802 patients who had ANA titers documented, 85% had titers ranging from 40 to ≤ 320; the titer distributions
were similar amongst the diagnostic categories (Figure 1). The AD group had a higher percentage of ANA titers ≥640, but such
high titers were also seen in the groups with nonspecific symptoms or non-inflammatory conditions although less frequently
(Figure 1). The specificity for the AD diagnosis was close to 90% for titers ≥ 640, but the sensitivity was only 56% (Table 2). A logis-
tic model showed that ANA titers predicted AD with an acceptable level of discrimination (ROC area of 0.75 [95% CI 0.67, 0.83]).

Conclusion: Less than 1 in 10 referrals for +ANA were associated with ADs. The prevalence of +ANA titers ≤320 was com-
mon in this cohort, and did not distinguish AD from other diseases. ANA titers ≥640 were more specific for AD, but could still
be found in non-AD groups. In a general Rheumatology practice, a provider would have to see 33 new patients with +ANA ≤

320 in order to diagnose one case of AD. A +ANA is a poor predictor of AD at lower titers, and should not be the only reason
for Rheumatology referral.

Disclosure: C. Lau: None; A. Arif: None.

Abstract Number: 0319

Sporadic Inclusion Body Myositis Novel Autoantibody and Biomarker
Research Utilizing Proteome Microarray and Mass Spectrometry
Proteomics Analysis

Farbod Moghaddam1, Mark Tarnopolsky2, Valérie Leclair3, marie Hudson3, Ross Mitchell4, Katherine Buhler1, Erin
Hatcher5, Meifeng Zhang1, Antoine Dufour1, Luiz de Almeida1, Marvin Fritzler6 and May Choi1, 1University of Calgary,
Calgary, AB, Canada, 2McMaster University, Hamilton, ON, Canada, 3McGill University, Montreal, QC, Canada, 4University
of Alberta, Edmonton, Canada, 5McMaster University, Hamilton, Canada, 6Mitogen Diagnostics Corp, Calgary, AB,
Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 2. Sensitivity and specificity of ANA titer for predicting ANA associated disease (AD), N=802
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Background/Purpose: Sporadic inclusion body myositis (sIBM) is often challenging to diagnose because many patients
have no known biomarkers (seronegative). Machine learning was applied to identify novel sIBM autoantibodies on a human
proteome microarray (HuProt) and proteins in sera and muscle biopsies using mass spectrometry (MS)-based quantitative
shotgun proteomics.

Methods: Sera from sIBM patients (n=10) were screened for autoantibodies using HuProtTM array (PEPperPRINT,
Germany). Sera (n=5) and muscle biopsy tissues (n=10) from sIBM patients were screened for proteins using
MS. Traditional log-fold change method and machine learning feature selection techniques (permutation importance, select
K best, recursive feature elimination) were used to select the most important biomarkers for differentiating between sIBM
and healthy controls. We examined the potential function of selected biomarkers (absolute log-fold change threshold >2,
p < 0.05) in potential pathways of sIBM pathogenesis (autoimmune, inflammation, and degenerative pathways) using
Genome Ontology (GO) analysis.

Results: 12,319 autoantibodies were detected using HuProt and 438 proteins were detected in sera and 2462 proteins in
muscle biopsies using MS. Traditional log-fold change method and/or machine learning feature selection
identified immune-mediated biomarkers involved in 1) complement activation (decreased C3, C6, complement factor H
related 3 expression) and 2) inflammation (increased CD163, STAT1, HLA-A, cathepsin G, caspase 14, and guanylate bind-
ing protein 2 (GBP2)) (Table). Related to muscle function, there were biomarkers involved in 1) cytoskeleton organization
(increased coronin 1A (CORO1A), gelsolin (GSN), and anti-myosin phosphatase Rho interacting protein (MPRIP) antibodies,
as well as decreased actin alpha 1 (ACTA1), adenylosuccinate synthase 1 (ADSS1, mutation causes distal myopathy)) and 2)
muscle contraction (decreased calcium voltage-gated channel auxiliary subunit beta 1 (CACNB1) and calcium/calmodulin
dependent protein kinase II beta (CAMK2B)).

GO confirmed that apoptosis, neutrophil degranulation, cytokine signaling, antigen processing and presentation, and
humoral immunity were upregulated in sIBM compared to controls (Figure). There were several pathways related to muscle
function involved in sIBM including a downregulation of striated muscle contraction and upregulation of smooth muscle con-
tractions and actin-filament based processes compared to controls.

Table. Antibodies by HuProt or proteins by mass-spectrometry that were identified by both machine learning and log-fold change methods. The
red biomarkers are down regulated in sIBM, and green biomarkers are upregulated in sIBM. * denotes biomarkers that are statistically significant.
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Conclusion: Several novel sIBM biomarkers involved in the immune and degenerative pathways were identified using pro-
teome microarray and MS proteomics with the aid of machine learning analysis. These biomarkers may improve sIBM diag-
nosis and our understanding of disease pathogenesis. Future studies validating our findings in a larger cohort of patients are
needed prior to the development of a diagnostic platform for clinical use.

Disclosure: F. Moghaddam: None;M. Tarnopolsky: Exerkine-Stayabove Nutrition, 8, Sanofi-Genzyme, 6; V. Leclair:
None; m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5; R. Mitchell:
None; K. Buhler: None; E. Hatcher: None;M. Zhang: None; A. Dufour: None; L. de Almeida: None;M. Fritzler: Mito-
gen Diagnostics Corporation, 8, 12, Medical Director, Werfen, 1, 2, 6;M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Astra-
Zeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Celltrion, 2, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK),
2, Janssen, 2, 6, Mallinckrodt Pharmaceuticals, 2, Merck/MSD, 2, MitogenDx, 8, Organon, 2, Pfizer, 2, 6, Roche,
2, Werfen, 2.

Abstract Number: 0320

Comparative Transcriptional Profiling Reveals Shared Pathway
Activation Between Human Jo-1+ Anti-Synthetase Syndrome and Murine
Histidyl-tRNA Synthetase-Induced Myositis

Iago Pinal-Fernandez1, Daniel Reay2, Timothy Oriss2, katherine Pak3, Maria Casal-Dominguez4, jose milisenda5, Albert
Selva-O’Callaghan6, Werner Stenzel7, Andrew Mammen1 and Dana Ascherman8, 1NIH, Bethesda, MD, 2University of
Pittsburgh School of Medicine, Pittsburgh, PA, 3National Institutes of Health, Bethesda, MD, 4NIH, Bathesda, MD,

Figure. Genome Ontology (GO) enrichment analysis of sporadic inclusion body myositis patients compared to healthy controls using A) muscle tis-
sue proteins by mass-spectrometry-based quantitative shotgun proteomics, B) serum autoantibodies by HuProt, and C) serum proteins by mass-
spectrometry-based quantitative shotgun proteomics. The most significantly (P<0.05) enriched GO terms are presented. All the adjusted statisti-
cally significant values of the terms were negative 10-base log-transformed. The color intensities indicate the level of enrichment score of each GO
term. Figures A and B are displayed on a clustered heat map. Figure C is a bar graph of the six pathways identified as upregulated in sIBM com-
pared to controls, ranked by fold enrichment (y-axis).
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5Hospital Clinic de Barcelona, Barcelona, Spain, 6Systemic Autoimmune Disease Unit, Vall d’Hebron Institute of
Research, Barcelona, Spain, 7Charite University, Berlin, Germany, 8Division of Rheumatology and Clinical Immunology,
University of Pittsburgh Medical Center, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous work has shown unique gene expression profiles in muscle tissue corresponding to the
anti-synthetase syndrome, with an emphasis on interferon gene signatures (Type I and Type II) and other genes
(e.g., SAA1, SPP1, CXCL9) that reflect the predominant role of macrophages and T cells in this myositis subtype. We there-
fore assessed transcriptional profiles in our established murine model of Histidyl-tRNA synthetase (HRS)-induced myositis to
determine the degree of pathway overlap with human disease.

Methods: Bulk RNA sequencing was performed in 669 human muscle biopsy specimens corresponding to different clinical
subsets of idiopathic inflammatory myopathy as well as healthy controls and genetic myopathies (Table 1). In parallel, bulk
RNA sequencing was performed on muscle tissue harvested from mice 14 days post immunization with recombinant
HRS versus PBS. Profiles of differentially expressed genes (DEGs) were generated by comparing genes expressed in human
Jo-1 muscle tissue to those expressed in other myositis subsets and healthy controls. The degree of overlap with genes
induced in mouse muscle tissue following immunization with recombinant HRS was quantified via summary statistics that
included Chi-square testing with Yates correction. Gene Ontology algorithms were used to assess pathways corresponding
to shared DEGs between muscle tissue derived from humans with Jo-1+ anti-synthetase syndrome and mice with HRS-
induced myositis.
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Results: 12.6% (998/7939) of the genes that were differentially expressed in murine muscle tissue following HRS immuniza-
tion were also differentially expressed in human muscle tissue derived from Jo-1+ anti-synthetase syndrome. Conversely,
7.4% (454/6159) of the genes that were not differentially expressed in the muscle tissue from mice immunized with HRS
were differentially expressed in muscle tissue corresponding to Jo-1+ anti-synthetase syndrome (p-value < 2.2e-16). More
detailed comparison of DEGs in human Jo-1+ anti-synthetase syndrome and HRS-induced myositis (using a log2 fold
change cutoff of 1) yielded 183 genes that were upregulated in both human and murine muscle tissue, representing 31%
of the genes preferentially expressed in human Jo-1+ anti-synthetase syndrome (Figure 1). Gene Ontology overrepresenta-
tion analysis indicated that the 183 shared DEGs contributed to a number of non-immune pathways involved in DNA repli-
cation and cell cycle progression as well as immune pathways corresponding to Type II interferon signaling, macrophage
and NK cell activation, peptide processing/antigen presentation, TCR signaling, and TH1 differentiation/proliferation
(Table 2).

Conclusion: Comparison of transcriptional profiles between human muscle tissue derived from different myositis
subsets and murine muscle tissue immunized with HRS reveals significant overlap with human Jo-1+ myositis
specimens, validating HRS-induced myositis as a model of the anti-synthetase syndrome and highlighting the
role of Type II interferon signaling, macrophage activation/chemotaxis, and TH1-predominant T cell responses.
Collectively, these data support key roles for both innate and adaptive immune activation in the anti-synthetase
syndrome.
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Disclosure: I. Pinal-Fernandez: None; D. Reay: None; T. Oriss: None; k. Pak: None; M. Casal-Dominguez: None;
j. milisenda: None; A. Selva-O’Callaghan: None; W. Stenzel: None; A. Mammen: None; D. Ascherman: None.

Abstract Number: 0321

Diffusion Weighted Imaging in Muscle MRI Can Detect Quantitative
Improvements in Muscle Edema: A Post-hoc Analyses of the Study of
Tofacitinib in Refractory Dermatomyositis

Julie Paik1, Patrick Debs2, Anshula Nallapati1, Lisa Christopher-Stine1, Jemima Albayda3, Eleni Tiniakou4 and Laura
Fayad2, 1Johns Hopkins University, Baltimore, MD, 2Johns Hopkins Radiology, Baltimore, MD, 3Johns Hopkins School of
Medicine, Baltimore, MD, 4Johns Hopkins University, Lutherville Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diffusion weighted imaging (DWI) in muscle magnetic resonance imaging is an underutilized, quan-
titative assessment tool in idiopathic inflammatory myopathies (IIM). It is not uncommon for patients with dermatomyositis
(DM) to have normal creatine kinase (CK) levels but have objective muscle weakness on exam. Muscle MRI can detect mus-
cle edema even in subclinical myositis and has the potential to quantify the degree of inflammation in muscles. The purpose
of this study was to examine the utility of DWI in thigh muscle MRI in a proof of concept open label clinical trial of tofacitinib in
refractory dermatomyositis.

Methods: Ten patients with refractory DMwere enrolled at one center and given tofacitinib 11mg XR daily for 12 weeks. The
key exploratory endpoint evaluated for this study was differences in diffusion weighted imaging (DWI) with apparent diffusion
coefficient (ADC) mapping after 12 weeks of treatment with tofacitinib. Additional sequences included T1-weighted and
short tau inversion recover sequence (STIR) of both hips and thighs. For the ADC map, three region of interest (ROIs) were
drawn in skeletal muscles and the minimum and average ADC values were recorded by one reader. The muscles were
selected based on qualitative assessment of maximal elevated signal on DWI. The differences between means ADC maps
were examined using the paired sample t-test for continuous variables. Manual muscle testing -8 (MMT-8) was performed
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prior to and following therapy and also compared to changes observed in mean ADC values. A p-value ≤ 0.05 was consid-
ered statistically significant.

Results: Ten patients with pre- and post-treatment muscle MRIs were analyzed. Mean age at enrollment was 45.6 +
10.6 years and 7 of 10 (70%) were female. A total of 20 muscle MRIs were analyzed by ADC mapping in 640 unique muscle
groups. Only 4 of the 10 patients had evidence of muscle edema on STIR imaging in at least 1 muscle group. The most com-
monly affected muscle groups at baseline on STIR were the rectus femoris, gracilis, vastus lateralis, sartorius, and adductor
longus and magnus. The overall mean ADC for these 4 patients’ pelvic and thigh muscles were 1.41 ± 0.2 and 1.53 ± 0.2 at
baseline. There was a statistically significant decrease in the ADC value from baseline to 12 weeks in the rectus femoris
(p=0.02), vastus lateralis, (p=0.02), vastus medialis (p=0.007), vastus intermedius (p=0.02), gracilis (p=0.02), sartorius
(p=0.007), adductor longus (p=0.03) and magnus (p=0.03) In these 4 patients, 11 out of 32 (34.5%) of the muscles imaged
showed significant improvement by MRI. Two of 4 patients who had a low MMT-8 at baseline had improved MMT-8 at
12 weeks which corresponded to a decrease in mean ADC map values.

Conclusion: In this post-hoc analyses of an open label pilot trial of tofacitinib in skin-predominant refractory dermatomyosi-
tis, diffusion weight imaging with ADCmapping was able to demonstrate quantifiable improvements in edema after 12 weeks
of treatment. Even those who did not have low MMT-8 at entry but had subclinical muscle edema demonstrated improve-
ment on DWI highlighting that muscle MRI can be more sensitive in detecting change. Quantitative muscle MRI can be a
valuable surrogate endpoint in future IIM clinical trials.

Disclosure: J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Priovant, 5; P. Debs: None;
A. Nallapati: None; L. Christopher-Stine: Allogene, 2, ArgenX, 2, Boehringer-Ingelheim, 2, Corbus Pharmaceuticals,
5, Dysimmune Disease Foundation, 2, EMD Serono, 2, Horizon, 5, Janssen, 5, Kezar Life Sciences, 5, Mallinckrodt,
2, Octapharma, 2, Pfizer Inc, 5, Priovant Therapeutics, 2, Roivant Sciences, 2; J. Albayda: None; E. Tiniakou: None;
L. Fayad: None.

Abstract Number: 0322

Enhanced Detection of Myocarditis in Idiopathic Inflammatory
Myopathies Utilizing Multiparametric Cardiac Magnetic Resonance
Imaging

Julie Paik1, Shadi Ayoumi2, Ghazal Zandieh2, Cody Calhoun2, Caoilfhionn Connolly2, Lisa Christopher-Stine1,
Christopher Mecoli1, Myma Albayda2, Eleni Tiniakou3, Nisha Gilotra2, Stefan Zimmerman2 and Bharath Venkatesh2,
1Johns Hopkins University, Baltimore, MD, 2Johns Hopkins University School of Medicine, Baltimore, MD, 3Johns Hopkins
University, Lutherville Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Myocarditis in idiopathic inflammatory myopathies (IIM) is poorly understood despite its association
with poor outcomes such as heart failure and sudden cardiac death. It is important to detect myocarditis early to potentially
escalate immunosuppressive treatment. The purpose of this study was to determine whether multiparametric cardiac MRI
can better quantify and detect myocarditis including subclinical disease in IIM.
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Methods:We performed a prospective pilot study of patients with IIM (excluding inclusion body myositis) within first year of
disease onset to rigorously screen for myocarditis with cardiac biomarkers including high-sensitivity troponin-I and pro-BNP,
EKG, echocardiogram, and multiparametric cardiac MRI. Clinically suspected myocarditis was defined by the 2013
European Society of Cardiology (ESC) for clinically suspected myocarditis and confirmed by the 2018 Lake Louise Criteria
for myocarditis on cardiac MRI. Advanced multiparametric parameters on cardiac MRI such as T1 and T2 maps, and extra-
cellular volume fraction (ECV) and quantification of late gadolinium enhancement were obtained. Differences in clinical char-
acteristics and multiparametric values were compared between patients with and without a myocarditis using student’s t-
tests and Fischer’s exact test as appropriate

Results: 26 patients with myositis were screened for myocarditis and 7 of 26 (26%) met the ESC criteria for clinically sus-
pected myocarditis and the 2018 Lake Louise Criteria for myocarditis on cardiac MRI. The most common IIM subgroup that
that had myocarditis was the overlap IIM with scleroderma (5 of 7, 71%) and anti-synthetase syndrome (ASyS) (2 of 7, 29%).
When compared to those without myocarditis, anti-Ku was more prevalent in those with myocarditis (p=0.003), while car-
diac events such as heart failure (EF< 50%) or arrhythmia were more prevalent in those with myocarditis (42.8% vs. 6.2%,
p=0.02). Multiparametric cardiac MRI demonstrated that IIM patients with myocarditis had elevated T1, T2, and ECV maps
when compared to those without myocarditis, and late gadolinium enhancement (LGE) was higher in those with myocarditis
compared to those without myocarditis (6.16 + 5.52 % vs. 0.22 + 0.37%, p=0.0006) (Table 1). Interestingly, the greatest
degree of LGE ( >5%) was found in those who were anti-Ku positive. Among IIM patients without myocarditis, T1 and T2
map values were elevated compared to historical healthy controls indicating subclinical myocardial edema(T1map values:
1040 + 68.3 vs 963.9 + 32.5, p=0.0012 and T2 map values: 57.3 + 1.73 vs 52.8 + 4.4, p=0.0004).

Conclusion: In this preliminary study of myocarditis in IIM with disease onset within 1 year, myocarditis was associated with
a higher frequency of poor outcomes. Advanced multiparametric CMR quantified the extent and burden of myocarditis by
assessing myocardial edema and fibrosis using T1 and T2 maps, ECV, and quantification of LGE. Overall, T1 and T2 maps
were higher even in those without myocarditis highlighting that low grade myocardial edema may be present even in those
without symptoms or elevated cardiac biomarkers

Disclosure: J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Priovant, 5; S. Ayoumi: None;
G. Zandieh: None; C. Calhoun: None; C. Connolly: None; L. Christopher-Stine: Allogene, 2, ArgenX, 2, Boehrin-
ger-Ingelheim, 2, Corbus Pharmaceuticals, 5, Dysimmune Disease Foundation, 2, EMD Serono, 2, Horizon, 5, Janssen,

Table 1. Multiparametric CMR parameters in those with and without myocarditis. Patients with myocarditis had elevated ECV, depressed LVEF,
increased late gadolinium enhancement when compared to those without myocarditis that was statistically significant. There was also a trend
for higher T2 and T1 maps in those with myocarditis when compared to those without myocarditis

631

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



5, Kezar Life Sciences, 5, Mallinckrodt, 2, Octapharma, 2, Pfizer Inc, 5, Priovant Therapeutics, 2, Roivant Sciences, 2;
C. Mecoli: Argenx, 1, Department of Justice, 2;M. Albayda: None; E. Tiniakou: None;N. Gilotra: Kiniksa Pharmaceu-
ticals, 2; S. Zimmerman: None; B. Venkatesh: None.

Abstract Number: 0323

Pain Prevalence and Factors Associated with Pain Levels in Patients with
Idiopathic Inflammatory Myopathies

Didem Saygin1, Anne-Marie Malfait2, Kristin Wipfler3, Christopher G McKennan4, Jiaxuan Duan4, Kaleb Michaud5 and
Yvonne Lee6, 1Rush University Medical Center, Chicago, IL, 2Rush University Medical Center, Division of Rheumatology,
Chicago, IL, 3FORWARD, The National Databank for Rheumatic Diseases, Omaha, NE, 4University of Pittsburgh,
Department of Statistics, Pittsburgh, PA, 5University of Nebraska Medical Center, Omaha, NE, 6Northwestern University,
Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The cardinal symptom of idiopathic inflammatory myopathies (IIM) is muscle weakness leading to
functional limitations in the majority of the patients. With a shift towards understanding the experiences of patients living with
disease over the last decade, other disease symptoms that are important to patients are being increasingly recognized. IIM
was traditionally believed to cause a painless weakness; thus, pain has long been overlooked as a disease symptom. In this
study, our goal is to examine the prevalence of pain and factors associated with pain levels in adults with IIM.

Methods: FORWARD is a longitudinal prospective registry of adults with rheumatic diseases in the US who are primarily
recruited from rheumatology clinics. Participants included in this study had physician diagnosis of IIM and completed com-
prehensive semiannual questionnaires on their health status including pain, fatigue, physical function, disease activity, socio-
demographic features, and health services. We compared the patients who reported at least moderate pain ( >3 on 10-point
numeric rating scale [NRS]) and those who had no-mild pain (≤3). Linear regression models were performed to examine the
univariate association between baseline sociodemographic factors and pain levels. The significant variables were then
included in a linear mixed model to assess the association between change in pain levels and disease activity over time.

Table 1. Prevalence and intensity of pain across subgroups (N = 210). Abbreviations: SD: Standard deviation; IIM: Idiopathic inflammatory myop-
athy; DM: Dermatomyositis; PM: Polymyositis; IMNM: Immune mediated necrotizing myopathy
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Results: A total of 210 patients with IIM (age 55.3 ± 14.0, 78% women) were included in the study. Approximately 86%
reported pain with an average of 3.5 (±2.9) and 24%-30% using NSAIDs and opioids, respectively. About 63% reported joint
pain while 62% had muscle pain. Pain prevalence was similar across subgroups of disease subtype, sex, race, smoking,
and obesity (Table 1). The patients who reported at least moderate pain were more likely to be younger and have history
of smoking, higher BMI, lower education level, total income, comorbidity index, depression, and anxiety (Table 2). These
patients with at least moderate pain also had worse patient global disease activity, physical function, fatigue, polysympto-
matic distress, and quality of life than those who had no-mild pain. Pain was significantly associated with lower health

Table 2. Characteristics of the subgroups of pain numeric rating scale ≤3 vs >3. Values represent mean ± SD or n (%) Abbreviations: VAS: Visual
analog scale, HAQ: Health Assessment Questionnaire, NSAIDs: Nonsteroidal anti-inflammatory drugs.
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satisfaction and higher number of emergency room visits. A significant association was observed between pain levels and
age, race, smoking, education level and total income on regression models (Table 3). After controlling for these variables,
one unit increase in patient global disease activity was associated with an increase of 0.21 in pain levels over time.

Conclusion: In this prospective observational study with IIM patients from a US-wide longitudinal registry, pain was preva-
lent and was associated with poor sociodemographic factors, clinical outcomes, health satisfaction and care utilization.
Results highlight the critical need to better understand the pain experienced by patients with IIM to best address the needs
of the patients and provide patient-centric care.

Disclosure: D. Saygin: None; A. Malfait: Averitas, 2, Orion, 5; K. Wipfler: None; C. McKennan: None; J. Duan: None;
K. Michaud: None; Y. Lee: Cigna-Express Scripts, 8, CVS Health, 8, GE Healthcare, 8.

Abstract Number: 0324

Correlative Studies of CABA-201, a Fully Human, Autologous 4-1BB Anti-
CD19 CAR T Cell Therapy in Patients with Immune-Mediated Necrotizing
Myopathy and Systemic Lupus Erythematosus from the RESET-
MyositisTM and RESET-SLETM Clinical Trials

Daniel Nunez1, Jenell Volkov1, Jason Stadanlick1, Zachary Vorndran1, Alexandra Ellis1, Mallorie Werner1, Justin Cicarelli1,
Jazmean Williams1, Fatemeh Nezhad1, Thomas Furmanak2, Quynh Lam1, Rebecca Estremera1, Yvonne White1, Jonathan
Hogan1, Claire Miller1, Tahseen Mozaffar3, Saira Sheikh4, David Chang1 and Samik Basu1, 1Cabaletta Bio, Philadelphia,
PA, 2Cabaletta Bio - Philadelphia, PA, Philadelphia, PA, 3The University of California, Irvine, Orange, CA, 4University of
North Carolina at Chapel Hill, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD19 targeting chimeric antigen receptor (CAR) T cells have demonstrated durable drug-free
responses and remission in patients with idiopathic inflammatory myopathies (IIM) and systemic lupus erythematosus
(SLE) in an academic study series. As a fully human, autologous 4-1BB anti-CD19-CAR T cell therapy, CABA-201 is being

Table 3. Univariate linear regression model and multivariable linear mixed models for pain (continuous variable), sociodemographic factors and dis-
ease activity. *p<0.005 †The model included pain levels as dependent variable, patient global disease activity as independent variable, and other
variables as confounders. Abbreviations: SE: Standard error
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evaluated in multiple B cell-mediated autoimmune diseases. RESET-Myositis (NCT06154252) and RESET-SLE
(NCT06121297) are ongoing phase I/II clinical trials evaluating the safety & efficacy of CABA-201 in four independent myo-
sitis cohorts of immune-mediated necrotizing myopathy (IMNM), antisynthetase syndrome (ASyS), dermatomyositis and
juvenile IIM and two separate SLE cohorts of non-renal SLE and lupus nephritis (LN). We report on the initial correlative data
of the first 12 weeks & 28 days post- CABA-201 treatment in the first IMNM and the first SLE patient, respectively.

Methods: Sera and PBMCs were collected from SLE & IIM subjects before & after CABA-201 infusion. Sera were evaluated
for cytokines by electro-chemiluminescence immunoassay. Sera were also evaluated for IIM, SLE, & pathogen associated
antibodies via immunoassay. Flow cytometric analyses were performed on CART and B cells. CART cells were quantified
post-infusion via dPCR. Cytolytic analyses of the CABA-201 infusion product were performed via IncuCyte assay.

Results: Both patients tolerated CABA-201 treatment with no Serious Adverse Events (SAE), Cytokine Release Syndrome
(CRS), or Immune effector cell-associated neurotoxicity syndrome. The CABA-201 infusion product from both patients con-
sisted of predominantly CD4+ effector memory CAR T cells and exhibited in vitro cytolytic activity towards a NALM6 target
cell line. Post-infusion, CABA-201 expansion peaked at day 15 in both patients, which was preceded by a serum IFN-γ peak
on day 5 and day 8 for the SLE and the IMNM patient, respectively. Leukocyte and lymphocyte counts dropped quickly and
transiently after a standard preconditioning regimen of fludarabine (25mg/m2/dy x 3) and cyclophosphamide (1000mg/m2)
which inversely corresponded with a transient peak in serum IL-15 levels in both patients. Peripheral B cells in the IMNM
patient were predominantly naïve (CD38MidCD24Mid) and transitional (CD38HiCD24Hi) in phenotype at baseline, with a small
percentage of memory B cells (CD38NegCD24Hi). B cells in both patients were reduced rapidly following infusion, and full B
cell depletion was achieved at day 15 post-infusion for both patients (Figure). Serum levels of B cell activating factor
(BAFF) increased throughout the first month in response to B cell depletion. In the IMNM patient, peripheral B cells repopu-
lated by week 8 and were a majority (over 90%) transitional in phenotype with no memory B cells detected. Antibodies asso-
ciated with infectious diseases and standard vaccinations remained stable in both patients whereas serum levels of myositis-
specific and associated autoantibodies decreased in the IMNM patient over the first three months.

Conclusion: These emerging data detail the pharmacokinetics and pharmacodynamics of CABA-201 in IIM and SLE. Eval-
uation of the selected CABA-201 dose continues in the ongoing RESET-Myositis and RESET-SLE trials.

Disclosure: D. Nunez: CabalettaBio, 3, 11; J. Volkov: Cabaletta Bio, 3; J. Stadanlick: Cabaletta Bio, 3, 11;
Z. Vorndran: CabalettaBio, 3, 11; A. Ellis: CabalettaBio, 3, 11;M. Werner: Cabaletta Bio, 3, 11; J. Cicarelli: Cabaletta
Bio, 3, 11; J. Williams: Cabaletta Bio, 3, 11; F. Nezhad: Cabaletta Bio, 3; T. Furmanak: Allogene Therapeutics,

Figure Legend: CD19+CD20+ B cells post-CABA-201 infusion. CD19+CD20+ B cells as determined by flow cytometry from the SLE subject (red
line) and IMNM subject (blue line) over the first 29 days post-infusion.
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3, Cabaletta Bio, 3; Q. Lam: Cabaletta Bio, 3; R. Estremera: Cabaletta Bio, 3, Exact Sciences, 3; Y. White: Cabaletta
Bio, 3; J. Hogan: Cabaletta Bio, 3; C. Miller: Cabaletta Bio, 3; T. Mozaffar: AstraZeneca, 2, Merck/MSD, 1, UCB, 1, 2;
S. Sheikh: AstraZeneca, 2, Biogen, 2, Cabaletta Bio, 2, GlaxoSmithKlein(GSK), 2;D. Chang: Cabaletta Bio, 3; S. Basu:
CabalettaBio, 3, 11.

Abstract Number: 0325

The Impact of Polymyositis and Dermatomyositis in Patients Hospitalized
with Inflammatory Bowel Disease: A Nationwide Inpatient Database
Analysis

Pitchaporn Yingchoncharoen1, Nattanicha Chaisrimaneepan2, Jerapas Thongpiya1, Pojsakorn Danpanichkul1 and
Yanint Raksadawan3, 1Texas Tech Health Sciences Center, Lubbock, TX, 2Texas Tech University Health Sciences Center,
Lubbock, TX, 3Weiss Memorial Hospital, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyositis and dermatomyositis (PM/DM) are subtypes of idiopathic inflammatory myopathies,
belonging to the spectrum of polygenic autoimmune diseases Inflammatory bowel disease (IBD), encompassing ulcerative
colitis (UC), Crohn’s disease, and microscopic colitis, is also classified as a polygenic autoinflammatory disorder. The asso-
ciation of inflammatory myopathies and inflammatory bowel disease has been reported sporadically in the literature, attribut-
ing to shared common genetic determinants including interferon regulatory factor and vitamin D receptor susceptibility loci.
This study aimed to investigate the relationship between polymyositis and dermatomyositis (PM/DM) and inflammatory
bowel disease (IBD) and associated outcomes.

Methods: This population-based retrospective cohort study uses data from the National Inpatient Sample (NIS) database
between 2016 and 2019. Patients hospitalized with IBD based on ICD 10 were identified. Patients were stratified into with
and without PM/DM. The primary outcome is the incidence of patients with IBD and PM/DM and compares mortality among
patients who are hospitalized with IBD with or without PM/DM. Secondary outcomes include length of stay, need for inter-
vention, mortality rate, and the cost of hospitalization. Confounders were adjusted using multivariable logistic regression
analysis.

Results: The study included 1,351,879 patients diagnosed with IBD and 66,950 patients with PM/DM. Among those hos-
pitalized for IBD, 695 were identified as having concurrent PM/DM, with 440 of these patients being female. The racial distri-
bution of these patients with IBD and PM/DMwas predominantly White (69.8%), followed by Latin (12.9%) and Black (8.6%).
There is a difference between sexes in the hospitalized IBD with PM/DM (p=0.0155). The mean age for IBD patients with and
without PM/DM is 61.23 vs 52.90 (P < 0.01). There is a significantly increased in-hospital mortality rate in patients with con-
current IBD and PM/DM compared to IBD alone (OR 3.05, P= 0.007). The length of stay in patients with PM/DM appeared to
be longer, 7.10 vs 5.33 days (p=0.013). The mean cost of hospitalization was higher in IBD with PM/DM group, 78,380.46 $
vs 56,271.28 $ (p=0.022).

For subgroup analysis, the mean age for IBD patients with and without PM is 61.22 vs 52.90 (P < 0.01). The length of stay in
patients with PM appeared to be longer, 7.71 vs 5.34 days (p=0.021). The mean cost of hospitalization was higher in IBD
with PM group, 79,346.12 $ vs 56,277.66 $ (p=0.091).
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The mean age for IBD patients with and without DM is 59.21 vs 52.90 (P=0.011). The length of stay in patients with DM
appeared to be longer, 7.37 vs 5.34 days (p=0.136). The mean cost of hospitalization was higher in IBD with DM group,
86,950.51 $ vs 56,276.22 $ (p=0.101).

Conclusion: Patients with PM/DMwho were hospitalized due to IBD were female, older, had longer hospital stays, and cost
of hospitalization with higher in-hospital mortality risk.

Disclosure: P. Yingchoncharoen: None; N. Chaisrimaneepan: None; J. Thongpiya: None; P. Danpanichkul: None;
Y. Raksadawan: None.

Abstract Number: 0326

Validity and Responsiveness of Core Set Measures in Idiopathic
Inflammatory Myositis Based on 36-item Short Form Health
Survey (SF-36)

Maha Almackenzie1, Anushka Aggarwal2, shiri keret3, shreya Sriram4, Tanya Chandra5, Raisa Silva6, Eugenia
Gkiaouraki4, Siamak Mogahadam7, Chester Oddis7 and Rohit Aggarwal8, 1Division of Rheumatology, Department of
Medicine, Medical Cities of the Ministry of the Interior Riyadh, Saudi Arabia, Arlington, VA, 2Department of
Rheumatology, Indraprastha Apollo Hospital, New delhi, NY, 3Rheumatology unit, Bnai-Zion medical center and the
faculty of Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel, 4Division of Rheumatology and
Clinical Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 5University of Pittsburgh Medical Center,
Pittsburgh, PA, 6Internal medicine, University of Pittsburgh Medical Center, Pittsburgh, PA, 7Division of Rheumatology
and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 8Division of Rheumatology and Clinical Immunology,
University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There are six core set measures (CSMs) of disease activity in patients with idiopathic inflammatory
myopathies (IIM). However, there is limited data on their clinical association, meaningfulness (validity) and improvement
thresholds (responsiveness) using quality of life measures in myositis. The 36-Item Short Form Health Survey (SF-36)
assesses quality of life, functional health, and well-being. This study evaluates the association and improvement thresholds
of various CSMs using SF-36 in patients with IIM.

Methods: Adults with IIM enrolled in two clinical trials (AttackmyILD, Tocilizumab in Myositis) and one observational study
(PAMPRO) were evaluated for the study. Data on demographics (Table 1) and CSMs including patient-global assessment
(PtGD), physician-global assessment (PhGD), extra global disease activity score (EXGLB), manual muscle testing (MMT),
HAQ, creatine kinase (CPK), and SF-36 were collected at baseline, 12 weeks, and 24 weeks in all three studies. Spearman’s
correlation assessed associations between SF-36 domains (physical functioning, social functioning, emotional well-being,
emotional problems, general mental health, energy/fatigue, bodily pain, general health) and summary scores for physical
health (PCS) and mental health (MCS) with CSMs. A mixed-effect linear model identified CSM predictors for SF-36 domains.
Minimal Clinically Important Difference (MCID) was determined using a 7.2 score improvement in PCS as an anchor.

Results: The study included 150 IIM patients (63.8% female, 84.8% white, mean age 52 ± 13.6 years): 44.2% with derma-
tomyositis, 29.8% with anti-synthetase syndrome, 18.3% with polymyositis, and 7.7% with necrotizing myopathy.
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Spearman correlation showed strong to moderate negative correlations of PtGD and HAQ with nearly all SF-36 domains,
moderate negative correlations for PhGD, and weak negative correlations for EXGLB. MMT and CPK were not significant (-
Table 2). The linear-effect model identified HAQ as a strong predictor for all SF-36 domains (P < 0.05) except emotional well-
being. PtGD predicted bodily pain, physical functioning, social functioning, energy/fatigue, and PCS (P < 0.001). CPK

Table 2: Spearman correlation analysis between the SF-36 domains and core set measures at baseline.

Table 1: Patient characteristics and baseline SF-36 domains mean ± SD.
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predicted bodily pain, social functioning, energy/fatigue, emotional problems, and MCS (P < 0.05). EXGLB was significant
for energy/fatigue only (P = 0.01).

Using a 7.2 PCS improvement as an anchor, CSM improvements aligned with observed PCS improvements except for
CPK. MCID was calculated for each of the CSMs (Table 3).

Conclusion: Most CSMs in IIM is significantly associated with multiple congruent domains and summary score of SF-36
except for the MMT and CPK. CSMs strongly predicted relevant domains and summary score of SF-36. All CSMs improved
with SF-36 PCS improvement except CPK, and MCIDs were determined.

Disclosure: M. Almackenzie: None; A. Aggarwal: None; s. keret: None; s. Sriram: None; T. Chandra: None;R. Silva:
None; E. Gkiaouraki: None; S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim,
5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals,
2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella
Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-
Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation,
2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Abstract Number: 0327

Clinical and Immunological Risk Factors Associated with Fybromialgia in
Patients with Idiopathic Inflammatory Myopathies

Samuel Govea-Pel�aez1, Beatriz Alcal�a-Carmona2, Jennifer Balderas Miranda3, Yatzil Reyna-Ju�arez2, María José Ostos-
prado2, Nancy R Mejía-Domínguez2, Guillermo Juarez-Vega4, Jiram Torres Ruiz5 and Diana Gomez-martin6, 1INCMNSZ,
Mexico City, Mexico, 2Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Distrito Federal,
Mexico, 3Universidad Nacional Aut�onoma de México, Ciudad de México, Mexico, 4Red de Apoyo a la Investigaci�on,
Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an and Universidad Nacional Aut�onoma de México,
Mexico City, Distrito Federal, Mexico, 5INCMNSZ, Mexico, Federal District, Mexico, 6INCMNSZ, Mexico City, Federal
District, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 3: Core set measures mean at baseline, mean change by PCS improvement vs. no improvement at 24 weeks, P-value for the mean change
and MCID for CSMs.
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Background/Purpose: Patients with idiopathic inflammatory myopathies (IIM) have reported chronic pain despite having
normal serum muscular enzymes, physician global assessment (PhGA) and MMT8 scores, thus becoming a priority in treat-
ment and research. The prevalence, clinical and immunological factors associated with fibromyalgia (FM), a condition known
for chronic pain in patients with IIM have not been previously addressed.

Methods: We performed a case-control study in a third-level referral center in Mexico City. We included patients from the
institutional myositis cohort MYOTReCSZ who fulfilled EULAR/ACR 2017 criteria for IIM and had complete clinical response
/ remission for 6 months; patients with other autoimmune diseases were excluded. All subjects answered the PROMIS Pain
Interference Short Form 8a; in case of a score >11, WPI and SSS were used for FM classification according to EULAR/ACR
2010 criteria. Activity and damage were evaluated by IMACS core set measurements. Peripheral blood mononuclear sub-
sets were assessed by multiparametric flow cytometry and serum cytokines were measured by a multiplex luminometry
assay.

Table 1. Demographic, clinical and immunological factors in IIM patients with or without a diagnosis of FM

640

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: We included 49 IMM patients in complete clinical response; the prevalence of FM was 40.1% (20/29) and female
sex was predominant (95% vs 68.9%, p=0.016). Main demographic, clinical and immunological features and depicted in
Table 1. Dermatomyositis was the most prevalent subtype in both groups. We did not find any differences in MMT8 and
PhGA scores. Interestingly, patients with IMM and FM displayed higher PtGA (3.5 vs 0.50, p=0.001), as well as muscular
damage (1.5 vs. 1.0, p=0.023). Furthermore, the percentage and dosis of prednisone usage was more prevalent in IIM +
FM (55% vs 17.2%, p=0.005). Immunologically, patients with IIM+ FM were characterized by lower amounts of T CD8+ cells
(0.04 vs 0.13, p=0.045), B cells (58.4 vs. 152, p=0.052), and non classial monocytes (16.4 vs 28.5, p=0.027), as well as
higher levels of serum IL-6 (0.111 vs. 0.003, p=0.232). Accordingly, the univariate analysis showed the following variables
to be associated with FM in IIM patients: ptGA (OR 1.84, CI 95% 1.33-2.84), muscular damage score (OR 1.63, CI 95%
1.07-2.65), use of prednisone (OR 5.86, CI 95% 1.66-23.41), levels of IL-6 (OR 3.96, CI 95% 4.0-27.6) and MCP-1
(OR 1.07, CI 95% 1.0-1.75) and B cell count (OR 0.99, CI 95% 0.98-0.99). The univariate analysis showed a positive asso-
ciation between the presence of FM and the patient’s GA.

Conclusion: Our data suggests a high prevalence of FM in patients with IIM in complete clinical response, which might be a
source of chronic pain and decreased quality of life in this population. The main risks factors associated with FM in IIM are
PtGA, muscular damage score, use of prednisone as well as higher serum levels of pro-inflammatory cytokines IL-6 and
MCP-1 and lower amounts of B cells, despite of being classified as complete clinical responders. Our findings suggest that
persistent pain in patients with IIM should raise a suspicion for a diagnosis of fibromyalgia, remarking the importance of
PROs for the comprehensive evaluation of this population, since it could suggest prescription of unnecessary therapy, thus
translating in higher comorbidity.

Disclosure: S. Govea-Pel�aez: None; B. Alcal�a-Carmona: None; J. Balderas Miranda: None; Y. Reyna-Ju�arez:
None; M. Ostos-prado: None; N. Mejía-Domínguez: None; G. Juarez-Vega: None; J. Torres Ruiz: None;
D. Gomez-martin: None.

Table 2. Univariate analysis
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Abstract Number: 0328

IFI27 Is Differentially Upregulated in Anti-MDA5 Dermatomyositis and
Correlates with the Presence of Interstitial Lung Disease

Melissa Leeolou1, Lorinda Chung2, Kavita Sarin3 and david fiorentino4, 1Stanford University School of Medicine,
Redwood City, CA, 2Stanford University, Woodside, CA, 3Department of Dermatology, Stanford University School of
Medicine, Redwood City, CA, 4Department of Dermatology, Stanford University School of Medicine, Stanford, CA, Palo
Alto, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Type I interferon (IFN) plays a role in the pathogenesis of dermatomyositis (DM) and correlates with
measures of disease activity. Melanoma differentiation-associated gene 5 (MDA5) serves as an intracellular sensor of dsRNA
present in viral infections, and DM patients with anti-MDA5 antibodies have high levels of IFN and a similar pathophysiology
to certain viral infections such as SARS-CoV2, including risk of sometimes life-threatening interstitial lung disease (ILD). Inter-
feron alpha inducible protein 27 (IFI27) is an IFN-inducible protein involved in IFN-induced cell apoptosis, proliferation, and
immune responses. Unlike other IFN-inducible genes, IFI27 appears to be a more specific marker of viral respiratory infec-
tions, and its regulation pattern is distinct from other IFN-inducible genes.1 We sought to better understand the biological rel-
evance of IFI27 in DM with anti-MDA5 antibodies.

Methods: Stranded RNA sequencing was performed on whole blood samples from DM patients seen at the Stanford Rheu-
matologic Dermatology outpatient clinic. IFI27 expression levels (FPKM) were natural log-transformed to normalize the dis-
tribution. Type 1 IFN score was calculated as previously described Associations between IFI27 expression, Type 1 IFN
score and selected clinical features were assessed using Wilcoxon rank-sum tests for binary variables and Spearman’s cor-
relation for continuous variables.

Results: Our data set consisted of blood samples from 201 adult DM patients. The median disease duration at baseline
blood collection was 1.8 years (range 0.1–39.4 years). We found that IFI27 expression was 2.5 times higher in the anti-
melanoma differentiation-associated gene 5 (MDA5) autoantibody group (p< 0.05), compared to all other autoantibody
types (Table 1). IFI27 expression showed no significant associations with demographic factors (age, gender, ethnicity), med-
ication use (prednisone, DMARD, IVIG), or CK levels. However, elevated IFI27 expression characterized patients with inter-
stitial lung disease (p=0.007) and cutaneous ulcers (p=0.001) compared to those without these features, and correlated
more strongly with these features that Type I IFN scores. In contrast, while IFI27 was correlated with Cutaneous Dermatomy-
ositis Activity and Severity Index activity (CDASI-A) score (R=0.35, p< 0.0001) and muscle strength (R=-0.34, p< 0.0001), it
correlated less strongly than IFN score (R=0.52, p< 0.0001) and (R=0.37, p< 0.0001), respectively.
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Conclusion: IFI27 expression exhibits distinct clinical correlations compared to composite IFN scores, correlating more
strongly with ILD than the Type 1 IFN score. We hypothesize that IFI27 may reflect an underlying vascular pathogenesis
within dermatomyositis phenotypes, evidenced by its association with cutaneous ulcers.

References:

1. Tang BM, Shojaei M, Parnell GP, et al. A novel immune biomarker IFI27 discriminates between influenza and bacte-
ria in patients with suspected respiratory infection. The European respiratory journal. 2017;49(6):1602098-1602098.
doi:https://doi.org/10.1183/13993003.02098-2016

Disclosure: M. Leeolou: None; L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosci-
ences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe, 1, 2; K. Sarin: None; d. fiorentino: Argenyx, 2, biogen, 2, bus,
2, johnson & johnson, 2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2.

Abstract Number: 0329

Racial, Ethnic, Sex, and Geographical Diversity in Myositis Clinical Trials:
Future Steps for Equitable Representation by the MIHRA Global Equity
and Clinical Trial Readiness Cores

Raisa Silva1, Manuel Carpio Tumba2, Sneha Gupta3, Latika Gupta4, Pedro M Machado5, Julie Paik6, Diana Louden7,
Lesley Ann Saketkoo8, Sebastian E. Sattui2 and Didem Saygin9, 1Internal medicine, University of Pittsburgh Medical
Center, Pittsburgh, PA, 2University of Pittsburgh, Pittsburgh, PA, 3University of Pittsburgh Medical Center McKeesport,
Pittsburgh, PA, 4Royal Wolverhampton NHS Trust, Wolverhampton, United Kingdom, 5Department of Neuromuscular
Diseases and Centre for Rheumatology, University College London, London, United Kingdom, 6Johns Hopkins University,
Baltimore, MD, 7University of Washington Libraries, Seattle, WA, 8New Orleans Scleroderma and Sarcoidosis Patient
Care and Research Center, Louisiana State University and Tulane University Medical Schools, New Orleans, LA, 9Rush
University Medical Center, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The growing number of randomized clinical trials (RCTs) in idiopathic inflammatory myopathies
(IIMs) points to a promising future for therapeutics in IIM. Adequate representation of race/ethnicity and equitable geographic
distribution of enrolling sites are crucial for the generalizability of RCT results. Currently, little is known about demographic
diversity in IIM RCTs. In this systematic literature review, Myositis International Health & Research Collaborative Alliance
(MIHRA) Global Equity and Clinical Trial Readiness Cores aimed to summarize the current state of racial, ethnic, sex, and
geographical representation in IIM RCTs to inform the future steps for equitable representation in IIM RCTs.

Methods:We performed a systematic literature review using PubMed, EMBASE, CINAHL Complete, Europe PMC, Clinical-
Trials.gov, and the International Clinical Trials Registry Platform. All pharmacologic phase 1, 2, 2b/3, and 3 IIM RCTs pub-
lished between 2010-2023 were included. Two authors independently reviewed the titles, abstracts, and full texts and
extracted the data on demographics, year of publication, phase of trial, sponsor category (academic, government, industry),
and location of enrolling sites (continent, country, ZIP+4 for U.S. sites). U.S. enrollment sites were categorized at the county
level using Urban-Rural Classification Scheme (small, medium, large metropolitan, and non-metropolitan) and into Medically
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Table 1. Race, ethnicity, sex, and geographical location distribution of IIM RCTs (n=19). aNorth America: RCTs that had at least one site in either
Canada or the U.S. bBased on Health the Resources and Services Administration designation of MUA lacking access to primary care services
at the county level (last updated 2023).

Figure 1. Geographic distribution of enrolling sites of IIM RCTs worldwide.
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Underserved Areas (yes/no) according to the U.S. Department of Health & Human Services data. Diverse populations were
defined as enrolling ≥20% non-White and/or ≥45% female participants based on U.S. Census Data.

Results: A total of 19 RCTs with a total of 1221 participants (mean age 63.7 years) fulfilled the inclusion/exclusion criteria of
this SLR. Race of the participants was reported in 10 (52.6%) RCTs, with 4 (21.1%) only reporting the number of White par-
ticipants (Table 1). Black and Asian participants represented 6.2% and 2.6% of the trial cohort, respectively (the latter
excluded studies conducted exclusively in Asia). Ethnicity was reported only in 5 (26.3%) RCTs, and 2 (10.5%) others
reported race as ethnicity. Hispanic or Latino participants represented 6.7% of the trial cohort. Sex was reported in all stud-
ies, with a female-to-male proportion of 1.4 in IBM trials, and 2.6 in non-IBM trials. Most trials (n=17, 89.5%) had over 45%
female participants. The majority of the RCTs were multicentric (73.7%) and most commonly conducted in North America
(n=10) followed by Europe (n=9), Asia (n=5), and Australasia (n=1) (Figure 1). There was a total of 85 U.S. enrolling sites, from
which 76 (89.4%) were located in large metropolitan areas, and 26 (30.6%) in Medically Underserved Areas (Figure 2).

Conclusion: The reporting of race and ethnicity in IIM RCTs is limited. The distribution of RCT enrollment sites is confined to
North America, Europe, and Japan with no sites in South America or Africa. Given the dearth of knowledge of IIM phenotype,
outcome, and treatment response in several areas of the world, collaborative efforts between researchers and sponsors are
required to develop infrastructure to secure increased access, recruitment and retention of diverse populations in IIM RCTs.

Disclosure: R. Silva: None; M. Carpio Tumba: None; S. Gupta: None; L. Gupta: None; P. Machado: AbbVie, 2, 6,
12, Personal fees, Bristol Myers Squibb (BMS), 2, 6, 12, Personal fees, Celgene, 2, 6, 12, Personal fees, Eli Lilly, 2, 6,
12, Personal fees, Galapagos, 2, 6, 12, Personal fees, Janssen, 2, 6, 12, Personal fees, MSD, 2, 6, 12, Personal fees,
Novartis, 2, 6, 12, Personal fees, Orphazyme, 2, 6, 12, Personal fees, Pfizer, 2, 6, 12, Personal fees, Roche, 2, 6, 12, Per-
sonal fees, UCB, 2, 6, 12, Personal fees; J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Prio-
vant, 5; D. Louden: None; L. Saketkoo: None; S. Sattui: Amgen, 1, AstraZeneca, 5, Bristol-Myers Squibb Foundation,
5, Fresenius Kabi, 6, GlaxoSmithKline, 5, Sanofi, 1, 2; D. Saygin: None.

Figure 2. Geographic distribution of enrolling sites of IIM RCTs in U.S. per state.
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Abstract Number: 0330

Baseline Interstitial Lung Disease (ILD) Characteristics and Outcomes in
Patients with Anti-synthetase Syndrome Related ILD (ASSD-ILD): Analysis
from the “Classification Criteria for Anti-synthetase Syndrome (CLASS)”
Project Database

Francisca Bozan1, Sangmee Bae2, Daphne Rivero Gallegos3, Giovanni Zanframundo4, Sara Faghihi-Kashani5, Iazsmin
Bauer Ventura6, Eduardo Dourado7, Darosa Lim8, Aravinthan Loganathan9, Gianluca sambataro10, Akira Yoshida11,
Francesco Bonella12, Tamera J Corte13, Tracy J Doyle14, david fiorentino15, Miguel Angel Gonzalez-Gay16, marie
Hudson17, Masataka Kuwana18, Antonella Notarnicola19, Andrew Mammen20, Neil McHugh21, Frederick Miller22,
Carlomaurizio Montecucco23, Chester Oddis24, Jorge Rojas-Serrano25, Jens Schmidt26, Carlo A. Scire27, Ana Villar28,
Victoria Werth29, Rohit Aggarwal30 and Lorenzo Cavagna31, 1Hospital Clinico Universidad de Chile, Santiago, Chile,
2UCLA, Los Angeles, CA, 3INER, Ciudad de México, Mexico State, Mexico, 4Università di Pavia, Fondazione IRCCS
Policlinico SanMatteo, Pavia, Italy, Milano, Italy, 5Division of Immunology and Rheumatology, Stanford University School
of Medicine, Stanford, CA, San Francisco, CA, 6University of Chicago, Chicago, IL, 7Unidade Local de Saúde da Região de
Aveiro, Aveiro, Portugal, 8University of Pennsylvania, Philadelphia, PA, 9RUH, Middle Park, Queensland, Australia,
10University of Catania, Catania, Italy, 11Nippon Medical School Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan,
12Center for interstitial and rare lung diseases, Ruhrlandklinik, University of Duisburg-Essen, Essen, Germany, 13Royal
Prince Alfred Hospital, University of Sydney, Sydney, Australia, 14Brigham and Women’s Hospital, West Roxbury, MA,
15Department of Dermatology, Stanford University School of Medicine, Stanford, CA, Palo Alto, CA, 16University of
Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 17McGill University, Montreal, QC, Canada, 18Department of
Allergy and Rheumatology, Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 19Karolinska University Hospital and
Karolinska Institutet, Stockholm, Stockholms Lan, Sweden, 20NIH, Bethesda, MD, 21University of Bath, Bath,
United Kingdom, 22NIH, NIEHS, Chapel Hill, NC, 23IRCCS policlinico S. Matteo foundation, University of Pavia, Pavia, Italy,
24Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 25National Institute of
Respiratory Diseases, Ismael Cosío Villegas, Mexico City, Mexico, 26University Medical Center Goettingen, Göttingen,
Germany, 27University of Milano Bicocca, Milan, Italy, 28Systemic Autoimmune Diseases Unit, Internal Medicine
Department, Vall d’Hebron University Hospital, Universitat Autònoma of Barcelona, Barcelona, Spain, Barcelona, Spain,
29University of Pennsylvania, Wynnewood, PA, 30Division of Rheumatology and Clinical Immunology, University of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 31University of Pavia and Fondazione IRCCS Policlinico San Matteo
Hospital of Pavia, Pavia, Pavia, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-synthetase syndrome (ASSD) is a systemic autoimmune rheumatic disorder with significant
heterogeneity. ILD is the most common cause of mortality and an important prognostic factor associated with poor survival.
We aimed to describe the baseline ILD characteristics in patients with ASSD and clinical outcomes of ILD progression and
death using the Classification of ASSD (CLASS) project database.

Methods:We utilized the CLASS database, with data entered by local physicians from 92 centers across 30 countries.
The database includes comprehensive clinical, serological, radiographic, and physiological data. First, we compared
baseline characteristics between ‘active progressive ILD’ or ‘non-progressive ILD’ (includes stable ILD and improved/
resolved ILD) per local physician’s discretion at the last follow-up. Second, we performed association analysis using
logistic regression between baseline predictor variables and the following outcomes: all-cause mortality, death by ILD
progression, home O2 use for ILD, and hospitalization or intensive care unit (ICU) admission for ILD-related respiratory
failure.
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Results: 915 patients with ASSD-ILD who had follow-up data were included in the analysis (Table 1). Patients with active
progressive ILD were older at ILD onset and, more frequently, smokers. The nonspecific interstitial pneumonia (NSIP) pattern
was the most common HRCT ILD pattern in both groups. Patients with active progressive ILD had higher rates of fibrotic
HRCT features (honeycombing, traction bronchiectasis) and a usual interstitial pneumonia (UIP) pattern, and baseline FVC
and DLCO were significantly lower. The non-progressive ILD group had a higher proportion of anti-Jo1 antibodies. Follow-
up data showed that patients with active progressive ILD had a significantly greater number of deaths, the majority due to
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ILD progression. The active progressive ILD group also had more respiratory failure and hospitalization or ICU admissions.
Older age at ILD onset, NYHA class III/IV at baseline, and positive anti-PL7 and PL-12 antibodies were associated with a
worse prognosis (Table 2).

Conclusion: Patients with active progressive ILD had older age at disease onset, were more frequently smokers, and had
more fibrotic baseline HRCT features and lower FVC and DLCO at baseline. Age at ILD diagnosis, baseline NYHA class III-
IV, and anti-PL7/PL-12 antibodies were associated with a worse prognosis. Early recognition of patients with poor prognos-
tic factors may allow the implementation of more aggressive pharmacological intervention to improve mortality and other
meaningful clinical outcomes.

Disclosure: F. Bozan: None; S. Bae: None; D. Rivero Gallegos: None; G. Zanframundo: None; S. Faghihi-Kashani:
None; I. Bauer Ventura: None; E. Dourado: Bial, 6; D. Lim: None; A. Loganathan: None; G. sambataro: Boehringer-
Ingelheim, 6; A. Yoshida: None; F. Bonella: None; T. J Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-
Ingelheim, 1, 2, 5, 6, 12, Support for attending meetings and/or travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers
Squibb (BMS), 1, 2, 5, 6, 12, Support for attending meetings and/or travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMed-
icine, 1, 2, Pharmaxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6; T. J Doyle: Bayer, 5, Sanofi, 3; d. fiorentino: Argenyx, 2, bio-
gen, 2, bus, 2, johnson & johnson, 2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2;M. Gonzalez-Gay:
None; m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5; M. Kuwana:
Asahi Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuti-
cals, 6; A. Notarnicola: Boehringer-Ingelheim, 1, 6; A. Mammen: None; N. McHugh: None; F. Miller: None;
C. Montecucco: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Ser-
ono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; J. Rojas-Serrano: None; J. Schmidt: CSL Behring, 2, 6, 12, Support for
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attending meetings and/or travel, Grifols, 2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; C. Scire: None; A. Villar: None;
V. Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio, 2, AstraZeneca, 2, 5, Biogen, 2, 5,
BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5, Cugene, 2, Evommune, 2, Gilead,
2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck, 2, Nuvig Pharmaceuticals,
2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda, 2, UCB, 2, Ventus, 2, 5,
Viela, 5, Xencor, 2; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim,
2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar,
2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics,
2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; L. Cavagna: None.

Abstract Number: 0331

Cardiac Manifestations in Patients with Anti-Synthetase Syndrome:
Analysis from the “Classification Criteria for Anti-synthetase Syndrome
(CLASS)” Project Database
Sangmee Bae1, Gianluca sambataro2, iazsmin Ventura3, Francisca Bozan4, Eduardo Dourado5, Sara Faghihi-Kashani6,
Aravinthan Loganathan7, Daphne Rivero Gallegos8, Akira Yoshida9, Giovanni Zanframundo10, Francesco Bonella11,
Tamera J Corte12, Tracy J Doyle13, david fiorentino14, Miguel Angel Gonzalez-Gay15, marie Hudson16, Masataka
Kuwana17, Andrew Mammen18, Neil McHugh19, Frederick Miller20, Carlomaurizio Montecucco21, Antonella
Notarnicola22, Chester Oddis23, Jorge Rojas-Serrano24, Jens Schmidt25, Carlo A. Scire26, Albert Gil-Vila27, Victoria Werth28,
Lorenzo Cavagna29 and Rohit Aggarwal30, 1UCLA, Los Angeles, CA, 2University of Catania, Catania, Italy, 3Section of
Rheumatology, University of Chicago, Chicago, IL, 4Hospital Clinico Universidad de Chile, Santiago, Chile, 5Unidade Local
de Saúde da Região de Aveiro, Aveiro, Portugal, 6Division of Immunology and Rheumatology, Stanford University School
of Medicine, Stanford, CA, San Francisco, CA, 7Royal National Hospital for Rheumatic Diseases, Bath, United Kingdom,
8INER, Ciudad de México, Mexico State, Mexico, 9Nippon Medical School Graduate School of Medicine, Bunkyo-ku,
Tokyo, Japan, 10Università di Pavia, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, Milano, Italy, 11Center for
interstitial and rare lung diseases, Ruhrlandklinik, University of Duisburg-Essen, Essen, Germany, 12Royal Prince Alfred
Hospital, University of Sydney, Sydney, Australia, 13Brigham andWomen’s Hospital, West Roxbury, MA, 14Department of
Dermatology, Stanford University School of Medicine, Stanford, CA, Palo Alto, CA, 15University of Cantabria, Fundaci�on
Jimenez Díaz, Madrid, Madrid, Spain, 16McGill University, Montreal, QC, Canada, 17Department of Allergy and
Rheumatology, Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 18NIH, Bethesda, MD, 19University of Bath, Bath,
United Kingdom, 20NIH, NIEHS, Chapel Hill, NC, 21IRCCS policlinico S. Matteo foundation, University of Pavia, Pavia, Italy,
22Karolinska University Hospital and Karolinska Institutet, Stockholm, Stockholms Lan, Sweden, 23Division of
Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 24National Institute of Respiratory
Diseases, Ismael Cosío Villegas, Mexico City, Mexico, 25University Medical Center Goettingen, Göttingen, Germany,
26University of Milano Bicocca, Milan, Italy, 27Universitat Autònoma of Barcelona, Barcelona, Spain, 28University of
Pennsylvania, Wynnewood, PA, 29University of Pavia and Fondazione IRCCS Policlinico San Matteo Hospital of Pavia,
Pavia, Pavia, Italy, 30Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA,
Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The prevalence of cardiac manifestations has not been comprehensively described in anti-
synthetase syndrome (ASSD). In the current study, we report the prevalence of cardiac involvement in ASSD patients com-
pared to non-ASSD IIM and other mimicking conditions.
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Methods: We utilized the CLASS (Classification Criteria of Anti-Synthetase Syndrome) project database, comprised of
physician-reported retrospective data from 92 centers around the world. Cardiac involvement variables included myocardi-
tis, pericarditis, arrhythmias, nonischemic cardiomyopathy, ischemic cardiomyopathy, and pulmonary hypertension (PH).
Information on interstitial lung disease (ILD) and lung physiology including forced vital capacity (FVC) and diffusing capacity
(DLCO) were also analyzed. Prevalence was calculated among patients with data entered, excluding those with
missing data.

Results: We included 1953 ASSD cases and 2093 controls (914 non-ASSD IIM controls). The comparator group included
44% non-ASSD IIM (28% dermatomyositis, 9% polymyositis, 7% other IIM), 11% rheumatoid arthritis, 11% systemic scle-
rosis, 8% interstitial pneumonia with autoimmune features, 5% systemic lupus erythematosus, 5% Sjogren’s, and 16%
others. The cohort mean age was 52 years and 29% were male which were similar in ASSD and controls (Table 1). ASSD
patients had a higher proportion of ever smokers and higher mean body mass index.

Cardiac involvement was reported in 15% of ASSD cases, which was higher compared to all controls and compared to non-
ASSD IIM controls (Table 1). The most frequently reported cardiac manifestation in ASSD was PH, with a prevalence of
8.4%. PH in ASSD cases was mostly group 3 PH due to ILD, which was different from controls in which group 1 PH was
more common. These results were attributable to the high prevalence of ILD (86%) in ASSD cases vs controls. Pulmonary
function test results showed significantly lower FVC and DLCO in ASSD compared to controls.

Values are n(%) or mean±SD. All values calculated after excluding missing data for any given variable. Prevalence of each variable is calculated
within the total of the category (ex. myocarditis 13% of ASSD patients with cardiac involvement) *marked group with significantly higher value
between ASSD vs All control (p<0.05) †marked group with significantly higher value between ASSD vs non-ASS IIM (p<0.05) aGroup 1 primary
pulmonary artery hypertension, Group 3 secondary pulmonary hypertension due to ILD, Other PH includes pulmonary embolism, due to heart dis-
ease including systolic or diastolic dysfunction bIntermediate or high risk of PH according to 2015 ERS/ESC guidelines cThe most abnormal or
severe New York Heart Association funcitonal class patient ever had Abbreviation: PAP, pulmonary artery pressure; PFT, pulmonary function test;
FVC, forced vital capacity; DLCO, diffusing capacity using carbon monoxide; NYHA, New York Heart Association functional class
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The prevalences of arrhythmias (2.9%), nonischemic cardiomyopathy (2%), myocarditis (1.8%), pericarditis (1.8%), and
ischemic cardiomyopathy (0.8%) in ASSD were not significantly different compared to all controls. Compared to non-ASSD
IIM controls, ASSD cases had a significantly lower prevalence of arrhythmias. The most commonmethod for the detection of
arrhythmias was electrocardiogram (67%), for myocarditis, cardiac magnetic resonance imaging (58%), and for pericarditis
and cardiomyopathy, echocardiogram (31-75%).

We also analyzed cardiac manifestations in ASSD cases by antibody subgroups. Anti-Jo-1 patients did not have significant
differences in their cardiac manifestations compared to non-Jo-1 patients (Table 2). Anti-PL-7 patients had a numerically
greater proportion of pericarditis.

Conclusion: The prevalence of cardiac involvement was 15% in patients with ASSD. PH (mostly group 3 with concomitant
ILD) was the most common manifestation. Arrhythmias, cardiomyopathy, and pericarditis were seen in less than 3% of
ASSD cases, which was not different from controls. The prevalence of cardiac involvement was similar in anti-Jo-1 and
non-Jo-1 antibody subgroups.

Disclosure: S. Bae: None; G. sambataro: Boehringer-Ingelheim, 6; i. Ventura: None; F. Bozan: None; E. Dourado:
Bial, 6; S. Faghihi-Kashani: None; A. Loganathan: None; D. Rivero Gallegos: None; A. Yoshida: None;
G. Zanframundo: None; F. Bonella: None; T. J Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-Ingelheim,
1, 2, 5, 6, 12, Support for attending meetings and/or travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers Squibb
(BMS), 1, 2, 5, 6, 12, Support for attending meetings and/or travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMedicine,
1, 2, Pharmaxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6; T. J Doyle: Bayer, 5, Sanofi, 3; d. fiorentino: Argenyx, 2, biogen,
2, bus, 2, johnson & johnson, 2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2;M. Gonzalez-Gay: None;
m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5; M. Kuwana: Asahi
Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuticals, 6;
A. Mammen: None; N. McHugh: None; F. Miller: None; C. Montecucco: None; A. Notarnicola: Boehringer-
Ingelheim, 1, 6; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono,
5, Janssen, 5, Pfizer, 5, Priovant, 5; J. Rojas-Serrano: None; J. Schmidt: CSL Behring, 2, 6, 12, Support for attending
meetings and/or travel, Grifols, 2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; C. Scire: None; A. Gil-Vila: None;
V. Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio, 2, AstraZeneca, 2, 5, Biogen, 2, 5,

Among the cases, 89% had antibody results reported and were included in this table. Values are n(%) or mean±SD. All % calculated after exclud-
ing missing data for any given variable. Prevalence of each variable is calculated within the total of the category P value calculated comparing Anti
Jo-1 patients to all non-Jo-1 patients
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Abstract Number: 0332

Predictors of Long-term Radiographic Changes in Patients with Idiopathic
Inflammatory Myopathies Using Quantitative Imaging Analysis: Real
World Experience from a Single Center Longitudinal Cohort

Sangmee Bae1, Daniela Macrovic2, Auguestine Chung2, Jessica Channick2, Andrea Oh1, Jennifer Wang1, Ani
Shahbazian2, Tiffany De Leon2, Yuna Lee2, Grace Kim2, Donald Tashkin2, Jonathan Goldin2 and christina Charles-
Schoeman3, 1UCLA, Los Angeles, CA, 2UCLA, Los Angeles, 3UCLA Medical Center, Santa Monica, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a major cause of mortality in idiopathic inflammatory myopathies (IIM),
and high-resolution computed tomography (HRCT) is a key modality in evaluating ILD. Quantitative imaging analysis (QIA)
provides computer-aided quantification of the extent of ground glass (QGG), fibrotic patterns (QLF) and a sum of all paren-
chymal abnormalities from ILD (QILD) to allow for reproducible quantitation over time. Paraoxonase 1 (PON1) is a high-
density lipoprotein (HDL) associated protein that protects the vascular endothelium from oxidative injury, and impaired
PON1 activity associates with IIM disease activity and with the presence of severe IIM-ILD. The current work aims to identify
predictors of long-term radiographic changes in IIM including the predictive value of PON1.

652

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: QIA was performed on IIM patients from a single center longitudinal cohort. Patients with thin-section, non-
contrast scans were included. HRCTs were also visually reviewed by an expert group to determine the presence and pattern
of ILD. Baseline predictors including PON1 enzyme activity (measured by arylesterase, lactonase, and paraoxonase activi-
ties [Charles 2020 PMID:33033318]) were analyzed from visit dates prior to or at the time of the baseline CT. We used
mixed-effects linear models to analyze the association between baseline PON1 activity and QIA scores over time. Patients
were divided into 3 groups based on QILD score change between baseline and last follow up (ΔQILD) as follows: worsened
(increased ΔQILD >10% of the whole lung; stable (10% increase to 10% decrease); improved ( > -10%). Baseline predictors
were compared between the groups.

Results: Patients with PON1 activity available before or at the time of their baseline CT were analyzed (n=153). Lower aryles-
terase and lactonase activity of PON1 at baseline associated with greater extent of fibrotic disease (QLF) and total ILD (QILD)
in baseline HRCTs (Table 1). The relationship between PON1 and QIA scores did not change with longitudinal QIA scores
(interaction with time p=NS for all).

Among patients with at least 2 scans with QIA (baseline and follow up, n=101), 14 (14%) patients had worsened and
20 (20%) had improved ΔQILD by >10% (Figure 1). Patients with worsened QILD had the lowest PON1 activity at base-
line by all 3 assays when compared to patients with stable or improved QILD; the difference was statistically significant
with the arylesterase activity assessment (Table 2). Worsened QILD patients were more frequently of non-white race,
had worse baseline restrictive physiology, higher prevalence of pulmonary hypertension and higher BMI. Greater MD
global damage scores and higher markers of inflammation at baseline were also associated with worsened QILD.
Among patients with ILD (n=52), 21% had improved QILD and 19% had worsened QILD, while 60% remained stable
on their last follow up CT.

Conclusion: Patients with worsened QILD by >10% on follow up CT had worse restrictive lung physiology, higher inflamma-
tory markers and lower arylesterase activity of PON1 at baseline. Lower PON1 arylesterase and lactonase activity also cor-
related with higher QLF and QILD scores at baseline.
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Disclosure: S. Bae: None; D. Macrovic: None; A. Chung: None; J. Channick: None; A. Oh: None; J. Wang: None;
A. Shahbazian: None; T. De Leon: None; Y. Lee: None; G. Kim: UCLA, 10, Voiant, 2; D. Tashkin: None; J. Goldin:
MedQIA, 12, Founder; c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alexion, 5, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos, 2, Janssen, 5, Octapharma, 2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2.

Abstract Number: 0333

Predictors of Transplant-Free Survival in Idiopathic Inflammatory
Myopathies- associated Interstitial Lung Disease

shiri keret1, Raisa Silva2, Irada Choudhuri2, Eugenia Gkiaouraki3, Tanya Chandra4, Nantakarn Pongtarakulpanit5,
shreya Sriram3, silvia Martinez Laverde3, Dana Ascherman3, Siamak Mogahadam5, Chester Oddis5 and Rohit Aggarwal6,
1Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine, Technion - Israel Institute of Technology,
Haifa, Israel., Atlit, Israel, 2Internal medicine, University of Pittsburgh Medical Center, Pittsburgh, PA, 3Division of
Rheumatology and Clinical Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 4University of
Pittsburgh Medical Center, Pittsburgh, PA, 5Division of Rheumatology and Clinical Immunology, University of Pittsburgh,

Table 2. Baseline Characteristics and Biomarkers by ΔQILD>10% between baseline and last follow up CT P value is from Kruskall-Wallis test
between 3 groups *represents p<0.05 comparing Worsened group to Improved/No change group Improvement and worsening was defined as
difference in QILD by >10 % of whole lung from baseline to last follow up CT Arylesterase, lactonase, arylesterase were done in 89/101 patients
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Pittsburgh, PA, 6Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA,
Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lung involvement is the most common and severe extra-muscular manifestation of Idiopathic
Inflammatory Myopathies (IIM). Early identification of patients at risk for lung transplant or mortality may help improve patient
care. This study aimed to evaluate the predictors of lung transplant-free survival in IIM-associated interstitial lung disease
(IIM-ILD).

Methods: We retrospectively analyzed clinical data prospectively collected from 1979 to 2014 in a large, observational
single-center study. A lead period of 10 years was given for long-term outcomes. We used 2017 EULAR/ACR classification
criteria for IIM, with lung involvement defined by radiographic findings on high-resolution computed tomography (HRCT).
Collected data included smoking, O2 use, occupational exposure, organ involvement, pulmonary function tests (forced vital
capacity [FVC], diffusing capacity for carbon monoxide [DLCO]), HRCT ILD pattern, echocardiogram (ejection fraction and
estimated systolic pulmonary artery pressure [ESPAP]), presence of dyspnea, and survival as well as lung transplant data.
Univariate analyses for predictors of 5-year transplant-free survival or overall survival were performed using logistic
regression.

Patient Characteristics
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Results: A total of 110 patients with IIM-ILD were evaluated. Patients were predominantly female [67 (61%)] and White
[95 (86.4%)], with a mean age 49.2 ± 12.6 years. IIM clinical subtypes included n=65 (59%) dermatomyositis, n=22 (20%)
polymyositis, n=17 (15.5%) amyopathic dermatomyositis, n= 5 (4.5%) juvenile myositis, and n=1 (0.9%) immune-mediated
necrotizing myopathy. Most patients (77%) had anti-synthetase syndrome. The mean length of follow-up was 10.6 ±
6.4 years. Ten (9.1%) patients underwent lung transplantation after a mean of 4.8 ± 3.3 years, while 45 (41%) died during
follow-up after a mean of 9.2 ± 5.2 years [Table 1]. HRCT ILD pattern was NSIP and UIP in 41.8% and 43.6%, respectively.
Worsening of HRCT findings occurred in 27 (24.5%) and 29 (26.4%) after 1 and 2 years, respectively. The baseline percent-
predicted FVC (%FVC) was 66.8± 19.1, while the baseline %DLCO was 53.6± 19.9. After one year, %FVC declined by an
absolute and relative mean of 1.17± 15.3 and 4.7± 28.6, respectively. [Figure 1]. A higher risk of lung transplant or mortality
within the first 5 years was associated with increased age (HR 1.07, p=0.01), baseline ESPAP ≥ 30 mmHg (HR 4.97,
p=0.02), relative FVC decline at 1 year ≥ 10% (HR=4.2, p=0.01), and worsening dyspnea after 2 years (HR=5.9, p=0.004).
Conversely, a lower risk was associated with muscle involvement (HR=0.32, p=0.046), higher baseline DLCO (HR=0.94,
P=0.003), and higher FVC at 1 year (HR=0.96, p=0.025). Risk factors for 5-year mortality showed similar results [Table 2].

Univariate Logistic Regression- Risk factors for 5-year lung transplant-free survival and overall survival:
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Conclusion: In patients with IIM-ILD, increased age, pulmonary hypertension, relative decline in FVC at 1 year, and worsening
dyspnea at 2 years were significant predictors of mortality or lung transplant within the first 5 years, whereas muscle involve-
ment, higher baseline DLCO, and higher FVC at 1 year were associated with a lower risk of these adverse outcomes. Further
research is needed to define ILD progression in myositis patients and improve risk stratification, management, and prognosis.

Disclosure: s. keret: None; R. Silva: None; I. Choudhuri: None; E. Gkiaouraki: None; T. Chandra: None;
N. Pongtarakulpanit: None; s. Sriram: None; s. Martinez Laverde: None; D. Ascherman: None; S. Mogahadam:
None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen,
5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus,
2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2,
5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeu-
tics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Abstract Number: 0334

Normal Creatine Kinase in Idiopathic Inflammatory Myopathies- Patient
Characteristics and Disease Activity

shiri keret1, Tanya Chandra2, Lisa Kaly3, Raisa Silva4, Eugenia Gkiaouraki5, Nantakarn Pongtarakulpanit6, shreya
Sriram5, Rajesh Gopalarathinam7, Siamak Mogahadam6, Chester Oddis6 and Rohit Aggarwal8, 1Rheumatology unit,
Bnai-Zion medical center and the faculty of Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel,
2University of Pittsburgh Medical Center, Pittsburgh, PA, 3Rheumatology unit, Bnai-Zion medical center and the faculty

Figure 1. Forest plots of 5-year Transplant-free survival and overall survival:
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of Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Haifa, Israel, 4Internal medicine, University of
Pittsburgh Medical Center, Pittsburgh, PA, 5Division of Rheumatology and Clinical Immunology, University of Pittsburgh
Medical Center, Pittsburgh, PA, 6Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh,
PA, 7Division of Rheumatology, Wrightington Wigan and Leigh Teaching Hospitals NHS Foundation Trust, Wigan,
United Kingdom, 8Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA,
Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Creatine kinase (CK) is an important biomarker for the diagnosis andmonitoring of Idiopathic Inflam-
matory Myopathies (IIM). However, in some cases, CK levels might exhibit only minor elevation or remain normal, even in the
setting of active muscle disease. The data regarding normal CK in IIM is limited. The study aimed to characterize IIM patients
with normal CK levels, including demographic and clinical phenotypes, and disease activity.

Methods: Data were collected from the Rituximab in Myositis (RIM) trial, a large prospective, randomized, double-blind,
placebo-controlled trial. The study enrolled IIM patients with refractory disease despite glucocorticoids and immunosup-
pressive treatment, with each case adjudicated for diagnosis and disease activity. Data were collected on all core set mea-
sures (CSMs), including CK, manual muscle testing (MMT), physician-global disease activity (Ph-GDA), patient-global
disease activity (Pt-GDA), extra-muscular disease activity (Ex-GDA) and HAQ-DI, at baseline and every 4 weeks for
44 weeks. “Normal” CK including near normal CK was defined at baseline, as a serum level within twice the ULN as per
the laboratory reference range. Sub-analysis by subtypes, including dermatomyositis (DM), polymyositis (PM), anti-

Table 1: Demographic and clinical parameters of patients with normal vs. elevated CK levels at baseline:
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synthetase syndrome (ASyS), and necrotizing myopathy (NM), was performed according to the myositis classification criteria
and autoantibodies.

Results: 143 adult patients were analyzed, including 53 (37%) patients with normal/near normal CK and 90 (63%) with ele-
vated CK. The former group had a significantly higher prevalence of Whites (85% vs. 62%, p=0.004), and a tendency toward
female predominance (83% vs. 70%, p=0.08) and increased age (52±10 vs 49±12, p=0.07). No significant difference was
observed in disease duration, the frequency of positive antibodies, or daily prednisone dosage [Table 1]. The distribution
of IIM subtypes significantly differed between patients with elevated CK vs. normal CK (p < 0.001). Patients with normal
CK suffered mainly from DM, whereas NM mostly had elevated CK [Figure 1]. At baseline, patients with elevated CK had
significantly higher Ph-GDA, Pt-GDA, and muscle disease activity, as well as showed an association of CK levels with Ph-
GDA (p=0.01) and muscle disease activity (p=0.001). Conversely, in patients with normal CK levels, no baseline associations
were observed between CK levels and other CSMs. Employing a linear mixed model with adjustment for age, sex, race, and
prednisone dose, CK levels exhibited a significant longitudinal association (p< 0.001) during follow-up with various CSMs,
including MMT, Pt-GDA, Ph-GDA, muscle disease activity, and Ex-GDA. This correlation was strong regardless of baseline
CK status (normal vs. elevated) or myositis sub-type, except in PM where it did not reach statistical significance with MMT
and Pt-GDA [Figure 2].

Figure 1: Myositis subtypes in patients with elevated CK vs. normal CK:

Figure 2: The longitudinal correlation of CK with all six CSMs during the follow-up period in patients with different IIM subtypes, using a linear mixed
model, adjusted to age, sex, race, and prednisone dose:
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Conclusion: Normal CK levels are common in IIM, and do not exclude the presence of active muscle disease. CK levels
demonstrate a strong longitudinal correlation with other CSMs, irrespective of baseline CK levels or myositis sub-type,
highlighting the importance of CK as a biomarker for monitoring disease activity in all IIM patients.

Disclosure: s. keret: None; T. Chandra: None; L. Kaly: None; R. Silva: None; E. Gkiaouraki: None;
N. Pongtarakulpanit: None; s. Sriram: None; R. Gopalarathinam: None; S. Mogahadam: None; C. Oddis: Abcuro,
5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5;
R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5,
Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinck-
rodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32,
5, Roivant, 2, Sanofi, 2, Teva, 2.

Abstract Number: 0335

Analysis of the Prevalence of Diabetes Mellitus in Patients with Adult-
onset Dermatomyositis

Komal Ejaz1, Chao Zhang2 and Soumya Chatterjee3, 1Cleveland Clinic, Cleveland, OH, 2Cleveland Clinic, Cleveland
Heights, OH, 3Cleveland Clinic, Richmond Heights, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis is an idiopathic inflammatory myopathy with proximal muscle weakness and
skin manifestations. Myositis patients have poor overall health partially due to co-morbidities. Data on the co-
occurrence of dermatomyositis and diabetes is limited, with most research focusing on the juvenile population. More-
over, long-term glucocorticoid (GC) use for dermatomyositis poses a risk of diabetes. Our study aimed to analyze
the prevalence of diabetes in adult-onset dermatomyositis independent of GC use, determine associations with
myositis-specific and myositis-associated antibodies, and identify the risk factors for diabetes in dermatomyositis. Addi-
tionally, we compared the dermatomyositis cohort to a matched control cohort to study the relationship between dia-
betes and dermatomyositis.

Methods: The Cleveland Clinic database was analyzed for a cohort of patients with dermatomyositis using ICD-10
code M33.1 from January 1, 2007, to December 31, 2021. A retrospective chart analysis identified patients with
concurrent diabetes using the American Diabetes Association criteria. We analyzed the temporal association
between dermatomyositis diagnosis, diabetes diagnosis, and GC initiation. The same database was used to find a
control group of non-dermatomyositis patients seen during the same period. The chi-squared test compared diabe-
tes prevalence in dermatomyositis to the control group. Logistic regression identified diabetes risk factors in derma-
tomyositis. We identified 434 dermatomyositis and 3,195,312 control patients. Out of these two groups, using
propensity score matching in a 1:2 ratio based on age, body mass index (BMI), sex, race, smoking, hypertension,
and dyslipidemia, 419 dermatomyositis patients were matched to 838 controls to study the impact of dermatomy-
ositis on diabetes.
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Results: The dermatomyositis cohort comprised 434 patients, predominantly female and Caucasian, with a median age of 64.
The median ages at dermatomyositis symptom onset and diagnosis were 55 and 56, respectively. In this cohort, 59% were
diagnosed with diabetes before dermatomyositis and 41% afterward. Of the cohort, 55% had diabetes before starting GC,
2% were diagnosed at the time of GC initiation, and 43% were diagnosed after GC use (Table 1). Among them, 90.1% had
type 2 diabetes, and 58.4% were insulin dependent. Factors significantly associated with diabetes development included
BMI, hypertension, and dyslipidemia, with no significant correlation with myositis-specific or associated antibodies (Table 2).
The dermatomyositis cohort had a higher prevalence of not only diabetes (23.6% vs. 10.5%, p< 0.001) but also hypertension
(60.1% vs. 29.2%, p< 0.001) and dyslipidemia (45.8% vs. 19.9%, p< 0.001) compared to unmatched control (Table 3). Der-
matomyositis increased the odds of having diabetes by 7% compared to matched control (OR 1.07, p = 0.003).

Conclusion: This study highlights the higher prevalence of diabetes in adult-onset dermatomyositis, independent of GC
use. Risk factors include hypertension, dyslipidemia, and high BMI. The findings underscore the need for early screening
for diabetes, hypertension, and dyslipidemia to reduce cardiovascular risk in dermatomyositis patients.

Table 1. Characteristics of patients in the dermatomyositis cohort
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Disclosure: K. Ejaz: None; C. Zhang: None; S. Chatterjee: None.

Table 2: Risk factors for diabetes in dermatomyositis cohort

Table 3: Descriptive table comparing dermatomyositis patients with the total control cohort
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Abstract Number: 0336

Mortality: Comparison, Causes and Determinants in Subgroups of
Idiopathic Inflammatory Myopathies

Aurore Larrauffie1, Chloé Bost1, Marie Faruch1, Elisabeth Uro-coste1, Grégoire Prevot1, Thomas Villeneuve1, Jérémy
Zordan1, Claire Barrier1, Morgane Mourguet2, Marie Guille1, Laurent Sailler1, Laurent Alric1, Sébastien De Almeida
Chaves1 and Grégory Pugnet3, 1CHU Toulouse, Toulouse, France, 2service de médecine interne CHU Toulouse
RANGUEIL, Toulouse, France, 3Toulouse Rangueil University Hospital, Toulouse, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic Inflammatory Myopathies (IIMs) are a group of heterogeneous connective tissue diseases
including dermatomyositis (DM), polymyositis (PM), anti-synthetase syndromes (ASS), immune-mediated necrotizing myop-
athies (NM), and overlap syndromes (OS). These diseases are the most severe connective tissue diseases, with a high mor-
tality rate of 30%. Mortality risk between these different subgroups is not well-known.

The purpose of this study was to evaluate the mortality rate and cumulative incidence of mortality in IIM and its subgroups.

Methods: A retrospective study was conducted using the MIIRTALITY cohort, including patients followed for IIM from 2010
to 2022. Patients were included if they had more than one year of follow-up or early death, were diagnosed between 2010
and 2020, and met the 2017 EULAR and/or 2019 ENMC classification criteria. They were then categorized into five sub-
groups: DM, PM, ASS, NM, and OS.

We compared IMM-patients characteristics’ within each subgroups. Survival analysis based on IMM subgroups was per-
formed using the Kaplan-Meier method. Univariable and multivariable Cox proportional hazards models (ascending step-
by-step method) were used to determine baseline variables associated with mortality.

Results: 225 patients were included, divided into 83 DM (36.9%), 14 PM (6.2%), 55 ASS (24.4%), 24 NM (10.7%), and
49 OS (21.8%). The median age was 59 years [46–69 years], with a female predominance (n = 133, 59.1%). The median
follow-up duration was 4 years [2–7 years]. Cancer was associated with 29 patients (12.8%).

The mortality rate of IIM in our cohort was 14.7%, with a cumulative incidence of 3.1 per 100 person-years. The overall sur-
vival probability was 95.5% at 1 year, 85.5% at 5 years, and 73% at 10 years. Comparative analysis showed a significant dif-
ference between subgroups (p = 0.03), with higher mortality in the dermatomyositis group compared to other subgroups,
with a significant difference and an HR of 3.32 (95% CI 1.61–6.86) (figure 1). Anti-synthetase syndromes had the best prog-
nosis with an HR of 0.41 (95% CI 0.19–0.88). There was no difference in mortality among the other subgroups. Causes of
death included infections (30.3%, 10 patients), cancer and pulmonary causes (18.2%, 7 patients), and cardiac causes
(9%, 3 patients). Risk factors for mortality in IIM included cancer association with an HR of 12.2 (95% CI 3.09–48.13). A pro-
tective factor was having an IIM other than dermatomyositis (HR 0.37, 95% CI 0.18–0.76).

Conclusion: The 14.7%mortality rate found in our study is one of the lowest among IIM cohort studies, likely due to the recent
nature of our study and improved management in recent years. Comparison between subgroups shows that dermatomyositis
is the IIM subgroup with the highest mortality rate. Anti-synthetase syndromes have the best prognosis. Improving knowledge
of these diseases is important for better characterizing the different subgroups with distinct phenotypes and prognoses.
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This underscores the importance of personalized care tailored to each patient, with increased surveillance, especially for der-
matomyositis, and continued therapeutic management improvements to enhance survival in these patients.

Disclosure: A. Larrauffie: None; C. Bost: None; M. Faruch: None; E. Uro-coste: None; G. Prevot: None;
T. Villeneuve: None; J. Zordan: None; C. Barrier: None; M. Mourguet: None; M. Guille: None; L. Sailler: None;
L. Alric: None; S. De Almeida Chaves: None; G. Pugnet: None.

Abstract Number: 0337

Characterization of Statin Induced Myopathy in the Hospital Setting

Olivia Yang1, KUMAR VENKAT2, Jeffery Durbin3 and Scott Kubomoto1, 1Riverside Community Hospital, Riverside, CA,
2Voluntary Clinical Associate Professor of Medicine -UCRSOM, Riverside, California, IRVINE, CA, 3HCA Healthcare
Physicians Services Group, Brentwood, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Adverse effects of statin use involve the muscle and related rhabdomyolysis. Known risk factors for
rhabdomyolysis include female sex, older age, Asian race, hypothyroidism, kidney and liver disease, higher dose of statin
medication, and concomitant use of other drugs. We characterized patients who were hospitalized with rhabdomyolysis.

Methods: Data was collected retrospectively from the HCA Healthcare database from 2016 to 2023. Persons over
18 hospitalized for rhabdomyolysis and statin induced myopathy on a statin were included in this study. Those with a
concurrent diagnosis of diseases with elevation of creatine kinase (CK) (U/L) were excluded. The patients were stratified
by CK level into mild < 1000, moderate 1000-5000, and severe > 5000. Demographic, clinical, and laboratory data
were compared between the CK groups using the Pearson’s Chi-squared test, Fisher’s exact test, and the Kruskal-
Wallis rank sum test.

figure 1. Survival in dermatomyositis compare to all the other subgroups of idiopathic inflammatory myopathies in the MIIRTALITY cohort.
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Results: There were 294 subjects. 59 of the patients were in the mild CK group, 85 in the moderate group, and 150 in the
severe group. Most of the patients were older, and 47% were female. 63% were white (Table 1). 84 patients were on a
hydrophilic statin, and 143 were on a lipophilic statin (Table 2). The daily statin dose amongst the three groups were statis-
tically different (p < 0.001) with higher doses in the severe group; however, the only medication with statistically different
doses amongst the CK groups was rosuvastatin (p < 0.001). 25% of the patients had chronic kidney disease. 20% of them
had hypothyroidism. The average TSH is 3.88 mIU/mL. The average creatinine was 2.18 mg/dL. 51% of patients developed
kidney failure, and this was significant between groups (p = 0.040) (Table 3). No one was diagnosed with disseminated intra-
vascular coagulation or compartment syndrome. 32 were admitted to the ICU. Death occurred in 12 patients.

Conclusion: This study revealed those at higher risk for rhabdomyolysis were unsurprisingly older but more male than
expected. 35% of patients have chronic kidney disease, and 51% had kidney failure, but the etiology could not be estab-
lished from the data available. 19% had hypothyroidism. The TSH levels in the study groups were statistically different.
Patients with hypothyroidism on statin are known to have a higher risk of rhabdomyolysis. Although the statins most impli-
cated in rhabdomyolysis are atorvastatin and simvastatin, rosuvastatin was the only one found to be statistically associated
with different levels of CK (p < 0.001). More studies should look at renal disease in rhabdomyolysis and characterize the
patients admitted to the ICU.

Table 1: Patient demographics: Age, sex, and race

Table 2: Home statin medication breakdown
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Disclosure: O. Yang: None; K. VENKAT: None; J. Durbin: None; S. Kubomoto: None.

Abstract Number: 0338

Anti-MDA5 Antibody-positive Dermatomyositis Associated Interstitial
Lung Disease - Survival Benefit of Treatment with Rituximab, Janus
Kinase Inhibitor and Glucocorticoid Combination in a Prospective Cohort

Cheryl Chun Man Ng1, Kitty Yan Kwok1, Chup-Hei Ho1, Tze-Chung Ho1, Chu-Oi Ciang2 and Moon-Ho Leung1, 1Queen
Elizabeth Hospital, Hong Kong, Hong Kong, 2QEH, Hong Kong., Hong Kong, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-melanoma differentiation-associated protein 5 antibody associated dermatomyositis (Anti-
MDA5 DM) is known to be an aggressive disease. Earlier cohorts reported a 1-year mortality of 38%-57%, with rapidly pro-
gressive interstitial lung disease (RPILD) as the leading cause of death within first 6 months of disease onset. While the opti-
mal treatment strategy has not been well established, combination immunosuppressive treatment approach has been
advocated. Use of Rituximab (RTX) and Janus Kinase inhibitors (JAKi) have been reported to be useful. However, the strat-
egy of initial treatment is much less well-defined. The use of initial combination of RTX, JAKi and glucocorticoids (GCS) in
treatment of anti-MDA5 DM patients with ILD was assessed in this prospective cohort.

Methods: Since 1st Jan 2021, Anti-MDA5 DM patients with ILD presented to a regional hospital who were given initial com-
bination of RTX, JAKi (tofacitinib or baricitinib) and GCS were recruited. Patient characteristics, treatments received and clin-
ical course were prospectively collected, with follow up till 30th May 2024. Data from historical series were retrieved from
database for survival comparison using log rank test and Kaplan-Meier technique. RPILD is defined as hospitalization or
respiratory failure requiring oxygen supplement or ventilatory support within 3 months of respiratory symptoms onset.

Results: Nine patients were treated with an initial combination of RTX, JAKi and GCS. Seven (78%) were female with mean
age of disease onset 58.6±13.2 years, median time from onset of respiratory symptoms to hospitalization was 4 weeks
(range 1-24). Eight (89%) presented with RPILD, among which 2 succumbed on index admission. The overall 1-year survival

Table 3: Diagnoses and lab values for hypothyroidism and renal failure using the Pearson’s Chi-squared test, Fisher’s exact test, and the Kruskal-
Wallis rank sum test.
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was 77.8% and duration of follow up was from 17 to 41 months for survivors. Four patients (44%) required additional ther-
apy such as cyclosporin, intravenous immunoglobulin and plasmapharesis for stabilization. Four had infective complications
but none are fatal. [Table 1]

Historical series of 22 anti-MDA5 DM patients with ILD who were treated with other combination of immunosuppres-
sants were identified (11 females; mean age 55.6±15.4years), 13 (59%) had RPILD. Overall 1-year survival was
45.5%. Comparing survival in the initial combination of RTX, JAKi and GCS with historical cohort, did not show statis-
tical significance (log rank test p=0.270) [Figure 1a]. However, subgroup analysis of RPILD patients, demonstrated a
statistical significant difference (log rank test p=0.034) with survival being 75% in combo versus 8% in historical series
[Figure 1b].

Conclusion: This prospective cohort supported the use of RTX, JAKi and GCS as the initial combination therapy in
anti-MDA5 DM patients with RPILD. Still, a significant portion of patients required additional treatments for disease
stabilization. This reflects the complexity in managing this disease and a need for characterizing subgroups of
patients that benefit from different treatment modalities. A larger size multi-centered randomized study is needed.
To date, the key to patient survival remained an early diagnosis and prompt initiation of intensive therapy for dis-
ease control.

Figure 1. Survival analysis of anti-MDA5 DM patients with ILD (1a) and RPILD (1b)
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Disclosure: C. Ng: None; K. Kwok: None; C. Ho: None; T. Ho: None; C. Ciang: None; M. Leung: None.

Abstract Number: 0339

Clinical Characteristics Associated with Inpatient Mortality in
Dermatomyositis Patients: A Single Center Retrospective Cohort Study

Anjana Srikumar, Keon Niknejad, Maria Kaltchenko and Jun Kang, Johns Hopkins University School of Medicine,
Baltimore, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis (DM) is a rare autoimmune disease associated with higher rates of hospitalization,
longer lengths of stay, higher mean hospitalization costs, and increased inpatient mortality. However, current studies inves-
tigating DM inpatient stays have used larger population-based datasets and have not assessed the underlying, patient-level
factors that may contribute to worse inpatient outcomes – a gap that we aim to address in this study.

Table 1 Patients demographics and summary
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Methods: We conducted a retrospective chart review of 148 DM patients admitted to Johns Hopkins Hospital between
October 2013 and February 2024. Demographic and clinical characteristics were analyzed using chi-squared tests,
t-tests, and adjusted logistic regression modeling to identify factors associated with mortality.
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Results: Out of 148 patients, 16 (10.8%) died during hospitalization. Compared to survivors, patients who died had a
shorter duration of active DM before admission (4.08 vs. 7.57 years, p=0.023) and were more likely to have primary admis-
sion diagnoses involving respiratory complications (43.8% vs. 15.9%, p=0.019) or infections (18.8 vs 5.3%, p=0.135).

Odds ratios, adjusted for age, race, sex, ethnicity, insurance, and smoking status.
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Patients with pre-existing interstitial lung disease (ILD) were more likely to die (p< .01, OR 8.50, 95% CI 1.99-36.33) than
patients without ILD. Infection (p< .01), bacteremia (p< .01), deep vein thrombosis/pulmonary embolism (DVT/PE) (p<
.01), and respiratory failure (p< .001) were significantly associated with in-hospital mortality. Notably, every patient who died
experienced respiratory failure during admission. Neither cancer nor the type of dermatomyositis (classic vs. clinically amyo-
pathic) impacted mortality.

Conclusion: Pre-existing ILD and in-hospital adverse events, particularly respiratory failure, are significant predictors of
inpatient mortality in DM patients. Clinicians should prioritize early identification and management of these risk factors to
improve hospital outcomes in this population.

Disclosure: A. Srikumar: None; K. Niknejad: None; M. Kaltchenko: None; J. Kang: None.

Abstract Number: 0340

Progressive Pulmonary Fibrosis Predicts Mortality in Myositis-Associated
Interstitial Lung Disease

Yu-Wan Liao1, Ming-Cheng Liu1, Pin-Kuei Fu1 and Wen-Nan Huang2, and Integrated Care Center of Interstitial Lung
Disease, 1Taichung Veterans General Hospital, Taichung, Taiwan (Republic of China), 2Taichung Veterans General
Hospital, Taichung, Taiwan, Taichung, Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Myositis-associated interstitial lung disease (MA-ILD) is a complex condition with a variable progno-
sis and diverse clinical manifestations. The 2022 ATS/ERS/JRS/ALAT criteria for PPF provide a standardized framework for
assessing disease progression, highlighting the emerging role of progressive pulmonary fibrosis (PPF) in patient outcomes.
We aim to identify prognostic factors associated with mortality in patients with MA-ILD and to evaluate the impact of PPF on
survival.

Methods: We conducted a longitudinal cohort study of patients with MA-ILD. From December 2018 to February 2022, we
prospectively enrolled 41 patients and followed up with them until February 2024. The diagnosis of inflammatory myositis
was made according to the Bohan and Peter criteria for dermatomyositis and polymyositis and the Sontheimer criteria for
clinically amyopathic dermatomyositis. Baseline demographic, clinical, and pulmonary function data were collected. PPF
was diagnosed and classified using the 2022 ATS/ERS/JRS/ALAT guideline criteria. The presence of PPF at the 1-year
follow-up and the Gender-Age-Physiology (GAP) index score were assessed as potential predictors of mortality. The impact
of PPF on mortality in MA-ILD was analyzed using Mann-Whitney U tests, Chi-square tests, and Fisher’s exact tests. Survival
analysis was performed using Kaplan-Meier methods and log-rank tests.

Results: Demographic and clinical data collected at baseline are shown in Table 1. The median age of the cohort was
65 years (IQR 56.5-69), and 70.7% were female. The most common HRCT patterns at baseline were probable UIP
(53.7%) and NSIP (22.0%). Table 2 shows the comparison between survival and mortality subgroups. Patients who died
during the follow-up period (n=5) were significantly older compared to survivors (median age 72 vs. 65 years, p=0.010).
Figure 1a demonstrates the distribution of fulfilled PPF criteria among patients classified as PPF at month 12, with
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radiological evidence of disease progression being the most common criterion (52.5%). The presence of PPF at year 1 was
significantly associated with mortality (80.0% in the mortality group vs. 28.6% in the survival group, p=0.043). Kaplan-Meier
analysis (Figure 1b) demonstrated a significant difference in survival between patients with and without PPF at year 1 (log-
rank p=0.021), with a 3-year survival rate of 59.6% and 94.4%, respectively.

Conclusion: The presence of PPF at the 1-year follow-up is a significant predictor of mortality in patients with MA-ILD.
Radiological evidence of disease progression is the most common criterion fulfilled among patients classified as PPF. These
factors may be useful for risk stratification and guiding management decisions in this patient population. Early identification of
PPF and close monitoring of high-risk patients may help improve outcomes in MA-ILD.

Table 1. Baseline demographic and clinical characteristics at enrollment
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Disclosure: Y. Liao: None; M. Liu: None; P. Fu: None; W. Huang: None.

Table 2. Comparison between mortality and survival subgroups

Figure 1. (a) Distribution of the fulfilled PPF criteria at month 12, (b) Kaplan-Meier survival curves for mortality
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Abstract Number: 0341

Efficacy and Safety of Nintedanib in Patients with Idiopathic
Inflammatory Myopathy-related Interstitial Lung Disease

Kaito Aoki1, Keigo Shimura1, Toshiki Ohisa1, Akira Ishii1, Mai Sugiyama2, Yuichiro Ota1, Ayumi Nishikawa3, Noriko
Sasaki3, Chiho Yamada1 and Shinji Sato2, 1Tokai University School of Medicine, Isehara, Japan, 2Tokai University, Isehara,
Japan, 3Tokai University Hachioji Hospital, Hachioji, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are chronic inflammatory disorders that affect muscle, skin
and lung to varying degrees. Interstitial lung disease (ILD) is a major cause of death. The clinical course, treatment response
and prognosis of IIM-related ILD (IIM-ILD) is extremely heterogeneous, but in general, immunosuppressive therapy effec-
tively prevents progression. Nonetheless, pulmonary fibrosis may gradually progress in some IIM-ILD patients despite opti-
mal immunosuppressive therapy. Treatment with nintedanib, an anti-fibrotic agent, slows the rate of decline in forced vital
capacity (FVC) in patients with progressive pulmonary fibrosis (PPF) accompanied by connective tissue disease, but its effi-
cacy and safety for IIM-ILD has been unclear. Hence, the aim of the present study was to establish the efficacy and safety of
nintedanib in patients with IIM-ILD.

Methods: Patients with stable IIM-ILD under immunosuppressive therapy seen at Tokai University from 2019 to 2023 were
retrospectively evaluated for their clinical and immunological characteristics including underlying diagnosis, high resolution
computed tomography (HRCT) findings, lung function test, treatment and prognosis. Patients were divided into two groups
according to whether or not they received nintedanib in addition to immunosuppressive therapy. Comparisons between the
two groups were made using the Chi-square test, Wilcoxon signed-rank test and Mann-Whitney test.

Results: Twenty-four patients with IIM-ILD participated in this study. Seven were treated with nintedanib (nintedanib
group: male/female: 2/5, mean age ± SD: 64.7 ± 11.3, 4 (57%) had dermatomyositis (DM) and 3 (43%) anti-aminoacyl
transfer RNA synthetase (ARS) syndrome); a further 17 patients received immunosuppressive therapy alone (non-
nintedanib group: male/female: 8/9, mean age ± SD: 65.1 ± 10.0, 5 (29%) had polymyositis (PM), 6 (35%) had DM
and 6 (35%) anti-ARS syndrome). There were no significant differences in frequencies of each HRCT pattern between
groups (P=0.25). All patients in the nintedanib group had worsening diffuse fibrosis on HRCT before initiation of ninte-
danib therapy. In the longitudinal follow-up, the mean rate of FVC decline over 24 weeks in the nintedanib group was
lower than in the non-nintedanib group although there was not significantly different, (-38.3 mL vs. -168.8 mL, P=
0.42). Adverse events (4 diarrhea, 3 appetite loss and one systemic edema) occurred in the nintedanib group, requiring
dose reduction in 5 patients.

Conclusion: These results indicate that nintedanib slowed the decline in FVC and might be effective for reducing progres-
sion of fibrosis in patients with IIM-ILD.

Disclosure: K. Aoki: None; K. Shimura: None; T. Ohisa: None; A. Ishii: None; M. Sugiyama: None; Y. Ota: None;
A. Nishikawa: None; N. Sasaki: None; C. Yamada: None; S. Sato: None.
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Abstract Number: 0342

Measurement of Serum Cytokine and Chemokine Level to Predict Poor
Treatment Response in Patients with Idiopathic Inflammatory Myositis

Sung Ik Cho1, Miriam Kim2, Ju yeon Kim3, Jin Kyun Park4, Eun Young Lee5, eun Bong Lee6 and Jun Won park3, 1Seoul
National University Hospital, Jongno-gu, Seoul-t’ukpyolsi, Republic of Korea, 2Seoul National University, Seoul, Republic
of Korea, 3Seoul National University Hospital, Seoul, Seoul-t’ukpyolsi, Republic of Korea, 4Seoul National University
College of Medicine, Jongno-gu, Seoul, Republic of Korea, 53Division of Rheumatology, Department of Internal Medicine,
Seoul National University Hospital, Seoul, Republic of Korea, 6Seoul National University Hospital, Seoul, Republic
of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To investigate whether serum levels of cytokine and chemokine can predict a treatment response in
patients with idiopathic inflammatory myositis (IIM)

Table1. Baseline characteristics of the population
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Methods: This study included 79 patients with active IIM who requires treatment intensification from a single-center, pro-
spective cohort in South Korea. All patients were classified into one of the following subtypes of IIM according to the estab-
lished criteria: dermatomyositis, polymyositis, immune-mediated necrotizing myositis, anti-synthetase syndrome, and
overlap myositis. Disease activity of IIM was assessed using Myositis Intention-to-Treat Activity Index (MITAX) and Myositis
Disease Activity Assessment tool (MYOACT) scores. Serum sample of each patient was obtained at the time of enrollment.
We measured the level of following cytokines and chemokines using a bead-based multiplex immunoassays: IL-1β, TNF-α,
IL-6, IP-10, IFN-λ1, IL-8, IL-12p70, IFN-α2, IFN-λ2/3, GM-CSF, IFN-β, IL-10, IFN-γ, IL-13, Monocyte Chemoattractant
Protein-1 (MCP-1), IL-2, IL-18, Macrophage Inflammatory Protein (MIP) 1B and 1A. The main outcome of this study was
an occurrence of flare, defined as an event of disease exacerbation or poor response to the treatment within one year.
Impact of clinical factors and serum cytokine/chemokine levels on the outcome was estimated using logistic regression.
Clinical and laboratory factors with relevant association (P < 0.1) were included in the multivariable analysis. The final predic-
tion model was obtained using a backward stepwise method. The performance of the prediction models were estimated
using compared by areas under the curve (AUC) for the receiver operating characteristic curve.

Results: Baseline characteristics of the included patients were presented in the Table 1. Mean (SD) MITAX score (0-1) of
included patients was 0.253 (0.148) and most of them (n=61) were newly diagnosed with IIM at baseline. Interstitial lung dis-
ease (ILD) was the most common manifestation (n=59) and 7 (11.9%) of them showed a feature of rapidly progressive inter-
stitial lung disease (RP-ILD). Anti-melanoma differentiation-associated gene 5 (Anti-MDA5) was positive in 26 (32.9%)
patients.

18 (22.8%) patients experienced flare. Patients who underwent flare (flare group vs control group) showed higher MITAX
score (0.35 vs. 0.22) and MYOACT score (0.31 vs 0.21), and also were more likely to have RP-ILD (27.8% vs. 3.3%) com-
pared with control group (Table 1). Baseline levels of IL-1β, TNF-α, INF-α2, IFN-γ, IL-12B70p, and GM-CSF were

Figure 1. Univariable analysis of cytokine levels beween two groups

Figure 2. AUC-ROC analysis of the multivariable model compared with MYOACT score
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significantly higher in the flare group. Univariable analysis also showed that increase in these cytokine/chemokine levels was
associated with the occurrence of flare or poor response (Figure 1). The final multivariable model included baseline
MYOACT, RP-ILD, and serum level of INF-α2 and GM-CSF and showed an excellent discrimination performance (AUC
0.856 [95% CI 0.759-0.953]). In comparison with clinical prediction model, which was optimized as MYOACT score, the final
model showed superior performance (AUC 0.776 vs 0.881, p = 0.055) (Figure 2).

Conclusion: Baseline serum IFN-α2 and GM-CSF, along with clinical factors, accurately predicted the risk of flare in patients
with IIM.

Disclosure: S. Cho: None; M. Kim: None; J. Kim: None; J. Park: None; E. Lee: None; e. Lee: None; J. park: None.

Abstract Number: 0343

An Interlaboratory Variability Study of Detection Methods for Myositis-
Specific and Myositis-Associated Autoantibodies in Sera from Patients
with Idiopathic Inflammatory Myopathies

Georgina Harvey1, Idil Ashur2, Xavier Bossuyt3, Martin Bluethner4, Anna Brusch5, Chris Bundell5, hector Chinoy6, Claire
Coeshott7, Charmaine Donald2, Juliet Dunphy8, Marvin Fritzler9, Adrian Heaps2, marie Hudson10, Masataka Kuwana11,
Océane Landon-Cardinal12, Hui Lu1, FIONNUALA MCMORROW1, Marie Mayrhofer4, Alain Meyer13, Birthe Michiels3,
Benoit Nespola14, Susan O’Loughlin15, Ivana Putova16, Johan Rönnelid17, Ross Sadler18, Maria Teresa Sanz-Martinez19,
Paul Sciore20, Albert Selva-O’Callaghan21, Helena Storfors22, Ernesto Trallero-Aragu�as23, Yves Troyanov12, Jade Tyson2,
Jǐrí Vencovský24, Akira Yoshida25 and Sarah Tansley1, 1University of Bath, Bath, United Kingdom, 2Severn Pathology,
North Bristol NHS Trust, Bristol, United Kingdom, 3University Hospitals Leuven, Leuven, Belgium, 4MVZ Labor PD
Dr. Volkmann und Kollegen GbR, Karlsruhe, Germany, 5Department of Clinical Immunology, PathWest Laboratory
Medicine, Perth, Western Australia, Australia, 6The University of Manchester, Manchester, United Kingdom, 7Advanced
Diagnostics Laboratories National Jewish Health, Denver, CO, 8Royal United Hospital Bath NHS Foundation Trust, Bath,
United Kingdom, 9Mitogen Diagnostics Corp, Calgary, AB, Canada, 10McGill University, Montreal, QC, Canada,
11Department of Allergy and Rheumatology, NipponMedical School, Tokyo, Japan, Tokyo, Japan, 12Centre Hospitalier de
l’Université de Montréal, Montreal, QC, Canada, 13UR3072, Physiology Department, Rheumatology Department,
University Hospital of Strasbourg, Strasbourg, France, 14Laboratoire d’immunologie, Hôpitaux Universitaires de
Strasbourg, Strasbourg, France, 15Greater Manchester Immunology Service, Manchester, England, United Kingdom,
16Institute of Rheumatology, Prague, Czech Republic, 17Department of Immunology, Genetics and Pathology, Uppsala
University, Uppsala, Sweden, 18Laboratory of Immunology, Churchill Hospital, Oxford University Hospitals NHS
Foundation Trust, Oxford, England, United Kingdom, 19Immunology Division, Vall d’Hebron Hospital, Barcelona, Spain,
20Mitogen Diagnostics Corp., Calgary, 21Internal Medicine Department, Universitat Autònoma de Barcelona, Barcelona,
Spain, 22Department of Clinical Immunology and Transfusion Medicine, Uppsala University Hospital, Uppsala, Sweden,
23Rheumatology Departament, Vall d’Hebron Hospital, Barcelona, Spain, 24Institute of Rheumatology and Department
of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 25Nippon Medical School
Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In idiopathic inflammatory myopathy (IIM) spectrum diseases, myositis-specific and myositis-
associated autoantibodies (MSAs/MAAs) are key markers of disease subtype and prognosis and are considered routine
clinical tests. At present, no MSA/MAA testing guidance exists, and detection and reporting protocols vary between labora-
tories. Concerns have been raised regarding the sensitivity, specificity and interlaboratory variability of some commonly used
MSA assays, particularly line immunoassay (LIA).
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By dispatching multiple aliquots of individual patient sera to serology labs around the world, this study aimed to compare the
usage and effectiveness of available myositis autoantibody (AAb) detection methods and identify best practice for patient
benefit.

Methods: Fourteen diagnostic labs were recruited, 7 of which were actively involved in IIM research, together with one
research-only centre. Sera from 20 patients with MSAs, and 4 with systemic sclerosis AAbs, were provided by the University
of Bath Serology Service, where AAbs had been identified using immunofluorescence (IFA), 35S-labelled-protein immuno-
precipitation (IP) and enzyme-linked immunosorbent assays (ELISAs). Each group typically received 18 X 100 μl of sera con-
taining MSAs/MAAs, ostensibly from patients with a preliminary diagnosis of IIM, and were asked to carry out their standard
“myositis panel” as a minimum. Protein-IP was the assumed reference standard for comparison of results.

Results: All 14 diagnostic labs used a commercially available MSA-LIA or -Dot Blot (-DB), with most (11; 79%) selecting ver-
sions omitting certain MSAs, and only 3 (21%) adding in an MAA-LIA/-DB (Table 1). Frequently, HMGCR, cN1A, Zo and
MAA specificities were not included and therefore not detected (Table 2). While IFA was used to complement LIA testing
in most (9; 64%) labs, 4 (29%) used an MSA-LIA as their sole assay. The use of ELISAs, Western Blotting (WB), IP and/or
addressable laser bead assay (ALBIA) was restricted to 7 (50%) labs, of which 6 (86%) were research active (Table 1).

Although MSA-LIAs worked well for a majority of MSAs, with sensitivities of 90-100%, for TIF-1γ, EJ and OJ, sensitivities
ranged between 0-67%. More AAbs were initially detected by LIAs than by IP, but many results showed low band intensities,
and were not reported by most. The MSA-ALBIA detected all IP-positive MSAs evaluated, including TIF-1γ, EJ and OJ.
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All labs detected Jo-1 AAbs by LIA/ALBIA in one sample originally deemed negative by protein-IP: however, DB, RNA-IP, IP-
WB and IP-Mass Spectrometry all found this sample to be negative. This was an unexpected outcome that may be due to an
internal, linear epitope of Jo-1.

Conclusion: Participating laboratories utilised several different AAb panels for their MSA/MAA screen. Key MSAs/MAAs,
such as HMGCR, were often not included or followed up using other assays. Line IAs had poor sensitivity to detect TIF-
1γ, OJ and EJ, with variability in results between centres using the same product. Until these issues are addressed, the
use of LIA alone to detect TIF-1γ, EJ and OJ AAbs is questionable.

Disclosure: G. Harvey: None; I. Ashur: None; X. Bossuyt: Thermo Fisher Scientific, 6, Werfen, 2, 6; M. Bluethner:
None; A. Brusch: None; C. Bundell: None; h. Chinoy: AstraZeneca, 1, Eli Lilly, 5, Janssen, 1, Pfizer, 1; C. Coeshott:
None; C. Donald: None; J. Dunphy: None;M. Fritzler: Mitogen Diagnostics Corporation, 8, 12, Medical Director, Wer-
fen, 1, 2, 6; A. Heaps: AliveDx, 1, 2;m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS),
5, Pfizer, 5;M. Kuwana: Asahi Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL,
9, Ono Pharmaceuticals, 6; O. Landon-Cardinal: None; H. Lu: None; F. MCMORROW: None; M. Mayrhofer: None;
A. Meyer: None; B. Michiels: None; B. Nespola: None; S. O’Loughlin: None; I. Putova: None; J. Rönnelid: None;
R. Sadler: None; M. Sanz-Martinez: None; P. Sciore: Mitogen Diagnostics Corp., 3; A. Selva-O’Callaghan: None;
H. Storfors: None; E. Trallero-Aragu�as: None; Y. Troyanov: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, 2, 6, Boehrin-
ger-Ingelheim, 1, 2, 6, Eli Lilly, 1, 2, 6, GlaxoSmithKlein(GSK), 1, 2, 6, Inflarx, 1, 2, 6, Kezar Life Sciences, 1, 2, 6, Sobi,
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1, 2, 6, UCB, 1, 2, 6; J. Tyson: None; J. Vencovský: AbbVie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius,
6, Galapagos, 2, Horizon, 2, Merck/MSD, 6, Octapharma, 6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; A. Yoshida:
None; S. Tansley: Boehringer-Ingelheim, 1, 6.

Abstract Number: 0344

Characteristics of Patients with Antisynthetase Antibodies

Danny Kasto1, Michael McLucas2, Anne-Marie Aubin2, Armando Faigl2 and Gabor Major1, 1Dep of Rheumatology Royal
Newcastle Centre / John Hunter Hospital, Rankin Park, New South Wales, Australia, 2Dep of Rheumatology Royal
Newcastle Centre / John Hunter Hospital, Rankin Park, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Aminoacyl transfer RNA synthetase antibodies (ASAbs) are associated with a range of clinical man-
ifestations, including severe lung and muscle disease and are postulated to be pathogenic. Published descriptions of the
clinical associations and implications of antibody positivity are limited and have generally been drawn from specific diagnos-
tic groups.

We describe the spectrum of clinical manifestations associated with ASAb positivity in an unselected population of patients
from a single centre.To describe the spectrum of clinical manifestations associated with ASAb positivity in an unselected
population of patients from a single centre.

Methods: The medical records of all patients recorded by the Hunter New England (HNE) pathology service with a positive
ASAb between 2004 and 2023 were reviewed. Demographic details, indications for testing, specific ASAb findings, clinical
manifestations, associations, and treatments were recorded through a search of HNE electronic records and direct contact
with the treating physicians. A standard computer flatbed scanner with Euroimmun’s Euroline scanning software determined
the intensity of staining. Descriptive statistics included frequencies for categorical variables and means with standard devia-
tions for continuous variables. Frequencies were compared using Fisher’s exact test and means compared using a t-test.
Analyses were performed with R v4.0.
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Results: 1440 patients tested for a myositis antibody. 1068 were excluded due to the absence of ASAb; 175 excluded for
duplicate data or insufficient clinical information. 197 patients were included in the study

Interstitial lung disease (ILD) was present in 32% of patients, with a statistically higher rate in anti-PL-12 patients (60%,
p=0.024) compared to other ASAb patients. An NSIP radiological pattern was statistically more frequent in the anti-Jo1
group (p=0.002).

Myositis was present in 25.9%. A specific perimysial/perifascicular myopathic histological pattern was exclusive to anti-Jo-1
patients. Dermatomyositis skin findings were statistically less common in anti-Jo-1 patients (4.6%, p=0.008). Five-year mor-
tality was lowest in anti-Jo-1 and anti-PL-12 patients (p=0.025). There was no increased risk of malignancy. Mechanic’s
hands were seen in 7.1% of patients, arthritis in 27.4%, unexplained fever in 11.2%, weight loss in 16.8%, and fatigue in
40.1%. Diagnostic criteria were met in 61.4% of cases using Connors’ criteria and in 18.3% using Solomon’s criteria

Conclusion: This is the largest single centre study of ASAbs to date in a general population of patients, uniquely unbiased by
using the antibody as a starting point rather than specific diagnostic groups the finding of a positive antibody was associated
with a variety of clinical phenotypes. While no specific association was identified with particular antibody subtypes there was
indication that ILD may be increased in the anti-PL12 group and a perimysial/perifascicular muscle biopsy pattern was exclu-
sively found in the Anti-Jo-1 group.

A borderline/weak positive antibody result can be linked to clinically significant disease.

The study provides a platform to further explore pathogenicity and the clinical implications of ASAbs

Disclosure: D. Kasto: None; M. McLucas: None; A. Aubin: None; A. Faigl: None; G. Major: None.

Abstract Number: 0345

Treatment Patterns and Glucocorticoid Burden of Dermatomyositis
Patients: A Cohort Study in the University of Pittsburgh’s Myositis
Registry

Chester Oddis1, Jan Feifel2, Dana Ascherman3, Diane Carol Koontz4, Caroline Foch2, Luisa Henkel5, Jeffrey M. Muir6,
Deborah Denis7 and Rohit Aggarwal8, 1Division of Rheumatology and Clinical Immunology, University of Pittsburgh,
Pittsburgh, PA, 2the healthcare business of Merck KGaA, Darmstadt, Germany, 3Division of Rheumatology and Clinical
Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 4University of Pittsburgh, Pittsburgh, PA, 5Merck
Healthcare Germany GmbH, an affiliate of Merck KGaA, Darmstadt, Germany, Weiterstadt, Germany, 6Cytel, Inc.,
Toronto, Canada, 7EMD Serono, Rockland, MA, 8Division of Rheumatology and Clinical Immunology, University of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GC) in high doses remain the first-line treatment for dermatomyositis (DM). One or
more immunosuppressive agents are given concomitantly as steroid-sparing agents to prevent long term GC adverse
effects. The objectives of this study were to describe the treatment patterns and GC doses used for patients with DM and
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to describe the evolution of the myositis core set measures (Physician Global Activity [PGA], Manual Muscle Testing 8 [MMT-
8], and Extramuscular Global Assessment [EMGA]) while on treatment.

Methods:Newly diagnosed patients with probable or definite DM (according to Bohan and Peter criteria) between 2000 and
2020 were selected from the University of Pittsburgh Myositis Center Registry. The index date was the first visit to the Myo-
sitis Center. Patients were followed from the index date until either their last center visit or July 27, 2021. The frequency of
dispensed prescriptions and changes in GC dosing were described. The evolution of PGA (scale from 0 [no activity] to
10 [high activity]), MMT-8 (scored from 0 to 150, lower scores indicate more muscle weakness), and EMGA (scale from
0 [no activity] to 10 [high activity]) in treated patients was described for groups with at least 50 patients. Continuous variables
are presented using medians and interquartile ranges.

Results: A total of 174 patients with DM were included. Of these, 66% were female and 89% were White, with a
median age of 54 years (45–63). Over a follow-up of 4.0 years (1.3–7.3), 94% received GC. The median (range) starting
dose was 25.8 mg (15.0–40.0). In the third year, GC was being used in 76% of patients at a dose of 5.0 mg

Figure 2. Evolution of PGA, MMT-8, and EMGA while on treatment with hydroxychloroquine

Figure 1. Evolution of PGA, MMT-8, and EMGA while on treatment with methotrexate
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(4.0–10.0). A high proportion (68%) of patients were still on GC in the fifth year following the index date, at a dose of
5.0 mg (4.0–7.5). In addition to GC, 54% of patients received methotrexate, 37% mycophenolate, 32% hydroxychloro-
quine, 27% azathioprine, and 21% intravenous immunoglobulin. Median scores at the index date were 3.5 (1.9–5.0) for
PGA, 146 (137–150) for MMT-8, and 2.7 (1.5–4.0) for EMGA. PGA, MMT-8, and EMGA improved overtime while on
treatment with methotrexate (n=94 patients), hydroxychloroquine (n=56), or mycophenolate (n=65), as depicted in
Figures 1, 2 and 3, respectively. Median time between IIM diagnosis and treatment initiation was 34 days (1–140) for
methotrexate, 55 days (1–326) for hydroxychloroquine, and 395 days (23–1105) for mycophenolate. In the second year
of treatment, 50 patients were still followed in the methotrexate group, 25 in the hydroxychloroquine group, and 21 in
the mycophenolate group. Even after two years of treatment, PGA and EMGA remained greater than 0 in some
patients, suggesting active disease.

Conclusion: Despite use of immunosupressants, a significant proportion of DM patients remained on GC for several years,
many at doses known to be associated with long-term side effects ( >5 mg/day). These findings highlight the unmet medical
need for alternative and GC-sparing therapies for patients with DM.

Medical editing support was provided by Bioscript Group.

Disclosure: C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono,
5, Janssen, 5, Pfizer, 5, Priovant, 5; J. Feifel: the healthcare business of Merck KGaA, Darmstadt, Germany, 3;
D. Ascherman: None; D. Koontz: None; C. Foch: the healthcare business of Merck KGaA, Darmstadt,
Germany, 3; L. Henkel: Merck Healthcare Germany GmbH, Weiterstadt, Germany, an affiliate of Merck KGaA,
Darmstadt, Germany, 3; J. Muir: Cytel, Inc, 3, EMD Serono, 2; D. Denis: EMD Serono, 3; R. Aggarwal: Alexion,
2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS),
2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapa-
gos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinck-
rodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5,
Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Figure 3. Evolution of PGA, MMT-8, and EMGA while on treatment with mycophenolate
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Abstract Number: 0346

Clonally Expanded and Total B Cells in Patients with Idiopathic
Inflammatory Myopathies Show Skewed B Cell Subset Distribution and
Reduced Somatic Hypermutation Relative to Healthy Controls

Amelia Sawyers1, Leslie Crofford2, Erin Wilfong3 and Rachel Bonami3, 1Vanderbilt University School of Medicine,
Nashville, TN, 2Vanderbilt University Medical Center, Melbourne, AR, 3Vanderbilt University Medical Center,
Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a collection of rare, systemic rheumatic diseases. A
role for B cells in IIM is indicated by the success of B cell-targeted therapies, like rituximab, belimumab and CD19 CAR-T cell
therapy, in some patients. Although diagnosis and prognosis of IIM is guided by the presence of distinct autoantibodies, less
is known about how autoreactive B cells breach immune tolerance to produce these autoantibodies. To address this knowl-
edge gap, we compared B cell receptor (BCR) and phenotypic attributes of total and clonally expanded B cells between IIM
patients and healthy controls (HC).

Methods:We isolated CD19+ B cells from n=12 IIM patients (with autoantibodies against MDA5, PL12 or Ku; all were ritux-
imab therapy-naive) and n=4 age/sex-matched HC and performed tandem single cell RNA-sequencing and BCR-
sequencing. We processed data with CellRanger and used IMGT/HighV-QUEST to analyze B cell repertoire data, including
percent variable heavy chain somatic hypermutation (% VH SHM), which was integrated into a custom Seurat v5.0.0-based
analysis pipeline. Chi-squared and Mann-Whitney U tests were used in statistical analysis.

Results: Seurat identified 11 distinct transcriptional clusters, which we manually collapsed down to five major B cell subsets
(transitional, naïve, activated, memory, and plasmablast) (Fig. 1A-B). B cells with three or more cells per clonotype were iden-
tified as clonally expanded (Fig. 1C). B cell subset distribution was significantly altered between IIM and HC in the total (p <
0.001) and clonally expanded B cell populations (p < 0.001) (Fig. 1D-E). Within clonally expanded B cells, 52% of IIM B cells
were class switched (30% to IgG and 22% to IgA) compared to HC, in which only 26% of clonally expanded B cells under-
went class switching (p < 0.001, Fig. 1F). VH gene usage in clonally expanded B cells was polyclonal; IgGV3-23 was the
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most frequent V gene used (11%). IIM individuals showed significantly lower % VH SHM within each B cell subset compared
to HC (p < 0.001 for all subsets except activated which had p < 0.01) (Fig. 2A). % VH SHM also significanlly differed between
clonally expanded and non-clonally expanded cells in IIM (p < 0.001) and HC (p < 0.001) (Fig. 2B). % VH SHM did not sig-
nificantly differ between expanded HC and IIM B cell clones (p = 0.3).

Conclusion: Total B cells in IIM patients showed B cell subset skewing and reduced % VH SHM within each of these sub-
sets. Clonally expanded B cells in IIM patients showed increased BCR class-switching, but exhibited decreased BCR SHM
compared to clonally expanded B cells in HC. These findings are consistent with extrafollicular, rather than germinal center
origins, which will require confirmation in future studies focused on B cell responses in disease-related tissues as findings
in peripheral blood B cells do not fully reflect all aspects of B cells in tissue.

Figure 1. B cell subset distribution and isotype switch is significantly altered between HC and IIM in total and clonally expanded B cells. CD19+
cells were flow cytometry purified from n=12 IIM and n=4 age/sex-matched healthy controls, outlined in Table 1, and single-cell RNA-seq and
BCR-seq were performed using the 10X Genomics platform. A. Seurat identified n=11 transcriptomic-based clusters which were collapsed into
the five major B cell subsets shown, with memory (blue circle) and plasmablast (orange circle) subsets circled. B. Manually selected gene expres-
sion profiles are shown for each B cell subset. C. Clonally expanded cells, defined as those with three or more cells per clonotype, highlighted in
blue. D and E. Frequency of each subset is shown for both IIM and HC in D) the total population and E) the clonally expanded group. Chi-squared
was used to compare subset distribution between IIM and HC (p < 0.001 for total and clonally expanded B cells). F. IgH isotype is shown for clon-
ally expanded B cells from HC (left) and IIM (right). Isotype distribution was compared with Chi-squared with p < 0.001.

Figure 2: Somatic hypermutation is lower in IIM patients relative to HC. IMGT/HighV-QUEST was used to determine % variable heavy chain

somatic hypermutation (% VH SHM). A. (left) % VH SHM by B cell subset in total B cells from HC and IIM with (right) mean % VH SHM. B. %

VH SHM is shown for non-expanded and clonally expanded B cells identified in HC and IIM. Mann-Whitney U tests were used to compare %

VH SHM.

685

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: A. Sawyers: None; L. Crofford: Argenyx, 5, Cabaletta Bio, 5; E. Wilfong: AstraZeneca, 2, Boehringer-
Ingelheim, 5, Cabaletta Bio, 2, Capstan Therapeutics, 2, The Myositis Association, 2; R. Bonami: Boehringer-
Ingelheim, 5.

Abstract Number: 0347

Dermato-polymyositis Mortality in U.S. Population: Declining Cancer and
Cardiovascular Diseases Among the Leading Underlying Causes of Death
over Two Decades

Elizabeth Matz1 and Ram Singh2, 1UCLA David Geffen School of Medicine, Los Angeles, 2UCLA David Geffen School of
Medicine, Los Angeles, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis and polymyositis (DM/PM) are chronic inflammatory muscle diseases that may
cause premature death due to progressive muscle weakness, lung disease, and disease and treatment complications.
Large-scale, population-based data on DM/PM mortality are scarce. We conducted a population-based study to assess
mortality trends over a 24-year study period and analyzed proximate causes of death for DM/PM across the U.S.

Methods:We used the Center for Disease Control and Prevention database to obtain the numbers of DM/PM and non-DM/
PM deaths. Using these death-counts and population data from the U.S. Census Bureau, we calculated age-standardized
mortality rate (ASMR) per million with 95% confidence interval (CI) for DM/PM, non-DM/PM and ratio of DM/PM to non-DM/
PM for each year from 1999-2022. We used joinpoint regression modeling to evaluate mortality trends. We also compared
death-counts in medical facilities with those from homes or other locations. Additionally, we analyzed proximate underlying
causes of death in DM/PM decedents.

Results: There were 12,882 deaths with DM/PM recorded as the underlying or a contributing cause of death and
63,547,770 non-DM/PM deaths in the U.S. from 1999 through 2022. The DM/PM-ASMR decreased from 2.4 per million
in 1999 to 1.2 in 2018 at an annual percent change (APC) of -3.81 (95% CI -4.34 to -3.40; p< 0.01). This rate increased over
the next 4 years to as high as 1.5 in 2021 at an APC of 5.27 (95% CI 0.97- 14.13; p< 0.01). Non-DM/PM ASMR continuously
decrease as well, from 1999-2017 (APC, - 1.19 [95% CI -1.52 to -0.89], p< 0.01) but increased since then (APC, 4.44 [95%
CI 2.70-7.17], p< 0.01) with the ASMR higher in 2021 than in 1999. Consequently, the ratio of DM/PM-ASMR to non-DM/
PM-ASMR continuously decreased over the 24-year period at an APC of -2.56 (95% CI -2.98 to -2.19; p< 0.01). The num-
ber of deaths from DM/PMwere consistently higher in medical facilities (59.1%) than at home/other places of death (40.9%).
DM/PM was recorded as the underlying cause of death in 50% of all DM/PM decedents. Of the remaining 50% where
DM/PM was recorded as a contributing cause of death, cancers, atherosclerosis heart disease, interstitial pulmonary dis-
ease, serious infections, and ischemic heart disease were among the top five leading underlying causes of death. Cancers
and ischemic heart disease as the underlying causes of death in DM/PM steadily declined over the study period at annual
percent changes of -5.51 (95% CI, -6.93 to -4.26) and -6.97 (95% CI, -8.56 to -5.67), respectively.

Conclusion: Mortality from DM/PM has shown a decreasing trend from 1999 until the start of the COVID-19 pandemic
when it significantly increased, which could be directly attributed to COVID-19 as the underlying cause of death. There were
disproportionately higher number of DM/PM deaths in medical facilities. Of 50% of DM/PM decedents where DM/PM is
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recorded as a contributing cause of deaths, cancers and ischemic heart diseases have steadily declined over the last two
decades.

Disclosure: E. Matz: None; R. Singh: None.

Abstract Number: 0348

Upadacitinib in Interstitial Lung Disease Associated with Idiopathic
Inflammatory Myopathies

Ting Zhang1, Qiyuan Wang2, Wenjia Sun3, Lei Liu1 and Jing Xue4, 1Zhejiang University, Hangzhou, China (People’s
Republic), 2Zhejiang Univerisity, Hangzhou, China (People’s Republic), 3The Second Affiliated Hospital of Zhejiang
University, School of Medicine, Hangzhou, Zhejiang, China (People’s Republic), 4The Second Affiliated Hospital of
Zhejiang University School of Medicine, Hangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is one of the most severe complications in idiopathic inflammatory
myopathies (IIM), substantially contributing to the morbidity and mortality. ILD associated with IIM (IIM-ILD) is usually treated
with glucocorticoids in combination with tacrolimus and/or cyclophosphamide, or tofacitinib, or other immunosuppressants.
However, the outcomes of patients in some subgroups of IIM-ILD remain unsatisfactory and the management of IIM-ILD is a
challenging filed under active investigation. Thus, upadacitinib (UPA), a selective JAK1 inhibitor, is used in the treatment of
IIM-ILD patients who have failed the first-line therapies.

Methods: Patients with IIM-ILD managed from Dec, 2022 to May, 2024 in the second affiliated hospital, Zhejiang University
School of Medicine (SAHZU) were reviewed, and those treated with UPA were identified. The clinical characteristics, pulmo-
nary function test (PFT), computed tomography (CT), and medications both at baseline and after treatment were collected
and analyzed.

Results: A total of 28 IIM-ILD patients were treated with UPA, with 16 having PFT or CT at baseline and after treatment of
more than 3 months. The average age of these 16 patients was 57.00±10.42 years, and 14 (87.50%) were female. Eight
(50.00%) patients were diagnosed with anti-synthetase syndrome, seven (43.75%) with dermatomyositis, and one
(6.25%) with immune-mediated necrotizing myopathy. The anti-myositis specific antibodies identified in these patients
included anti-MDA5, anti-PL7, anti-Jo-1, anti-PL-12, anti-OJ, and anti-SRP, in the order of decreased frequency. Twelve
(75.00%) patients were anti-Ro-52 positive. Previous therapeutic exposures before the application of UPA included cyclo-
phosphamide (50.00%), tacrolimus (43.75%), tofacitinib (25.00%), Tripterygium wilfordii (18.75%), mycophenolate mofetil
(12.50%), and cyclosporin (6.25%). At the time of UPA initiation, all patients were on corticosteroids with an average dose
of 32.34±26.26mg prednisone or its equivalent, and eight (50.00%) patients were treated in combination with tacrolimus
and one (6.25%) with mycophenolate mofetil (Table 1). These UPA treated IIM-ILD patients were followed up for 7.42
±3.75 months, and the absolute FVC, FVC%, absolute DLCOc SB, and DLCOc SB% were all increased after treatment.
Although, no significant difference was observed comparing the baseline PFTs with those after treatment, the FVC%
increased from 64.91±18.53% at baseline to 78.36±13.51% after treatment (p=0.054) (Table 2). In several patients, the pul-
monary infiltrates were apparently decreased (Figure 1). Moreover, the dosage of glucocorticoids significantly decreased
after treatment with UPA (p< 0.001). Among the 28 IIM-ILD patients treated with UPA, six experienced infections and
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discontinued UPA, with two diagnosed with COVID-19, one with pneumocystis jiroveci pneumonia, one with herps zoster,
one with lymphangitis, and one with unknown etiology.

Conclusion: UPA appeared as a considerable option in the treatment of IIM-ILD. The effectiveness and safety warrant fur-
ther validation in larger cohorts.

Disclosure: T. Zhang: None; Q. Wang: None; W. Sun: None; L. Liu: None; J. Xue: None.

Abstract Number: 0349

Impact of the Stanford University Chronic Pain Self-Management
Education Program on Pain Severity, Pain Self-Efficacy, and Pain
Disability in a Population with a High Prevalence of Arthritis

Dina Jones1, Louise Murphy2, Ranjita Misra1, Teresa Brady3, Sijin Wen1, Dana Guglielmo4, Maura Robinson1, Samantha
Shawley-Brzoska1, Chong Li1, Alison Vargovich5, Megan Burkart6 and Richard Vaglienti1, 1West Virginia University,
Morgantown, WV, 2Consultant, Halifax, NS, Canada, 3Clarity Consulting and Communications, Atlanta, GA, 4Consultant,
Los Angeles, CA, 5Private Practice, Buffalo, NY, 6West Virginia Unviverstiy, Morgantown, WV

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Education/Community Programs Poster – ARP
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

FIgure 1. Serial CT scans before and after UPA treatment in a 42-year-old male diagnosed with MDA5+ dermatomyositis-associated-ILD.
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Background/Purpose: In 2021, 51.6 million (20.9%) US adults reported chronic pain (CP). Arthritis is a leading cause of
CP. The Stanford Chronic Pain Self-Management Program (CPSMP) is a 6-week, evidence-based community-delivered
workshop that increases participants’ self-efficacy for managing CP in the short term. This study examined the short-
(6 mos) and long-term (12 mos) outcomes of CPSMP on pain severity, pain self-efficacy, and pain disability in adults with CP.

Methods: Adults aged ≥ 18 yrs, with pain on most or every day in the past 3 mos, were eligible. After a baseline assessment,
participants were randomized to an Immediate Group (IG) or a 6-mo, wait-list Control Group (CG). The IG was offered the
CPSMP then underwent 6- (post-CPSMP) and 12-mo (follow-up) assessments. After a 6-mo period as wait-list controls
(pre-CPSMP), the DG was offered CPSMP then assessed at 12- (6-mo post-CPSMP) and 18-mos (12-mo post-CPSMP).
Arthritis status was identified using a public health case finding question. Outcomes were pain severity (Defense & Veterans
Pain Rating Scale), pain self-efficacy (Pain Self-Efficacy Scale), and pain disability (Pain Disability Index). Mixed linear models,
adjusted for age, sex, and income, assessed outcomes for 2 study designs: 1) between-group differences from baseline to
6 mos (controlled trial) and 2) longitudinal changes from pre-intervention to follow-up (12 mos) in both groups (uncontrolled).

Results: The study sample were 170 primarily older (mean age ± SD, 65 ± 13 yrs [range, 29-88]) women (74%) who were
randomized to the IG (n=89) or CG (n=81). Eight-seven percent reported having arthritis. Mean attendance at the 23 work-
shops was 3.6 ± 2.5 out of 6 sessions. For the controlled trial analysis, the IG reported a significant reduction in pain disability
compared with the CG (difference ± standard error, 4.7 ± 2.2, p=0.04, effect size [ES]=2.1), with no differences in pain
severity (-0.02 ± 0.26, p=0.95, ES=-0.06) or pain self-efficacy (-2.3 ± 1.6, p=0.14, ES=-1.5). For the longitudinal analysis,
there were significant time and group effects for pain severity with reductions in both the IG and CG over 12 mos (coefficient
± standard error, -0.19 ± 0.07, p< 0.01), and lower scores in the IG than in the CG (0.56 ± 0.25, p=0.03). Pain self-efficacy
significantly improved in both groups over 12 mos (1.54 ± 0.41, p< 0.001) while the reduction in pain disability was border-
line significant (-0.99 ± 0.52, p=0.06). Age was significant in all models with outcomes improving more in older versus youn-
ger participants. For pain self-efficacy and pain disability, outcomes improved as income increased.

Conclusion: In the 6-mo controlled trial, CPSMP produced a large effect for pain disability with no changes in pain severity
or pain self-efficacy. In the longitudinal analysis (uncontrolled 12-mo follow-up), pain severity and pain-self-efficacy improved
in the entire group. Participants who were older, or had higher income, tended to have better outcomes. Outcomes for men
and women were the same. Results from the longitudinal design suggest that CPSMP is an effective intervention but the dif-
ferent results from the controlled trial design illustrate the need for further controlled studies examining the effectiveness of
CPSMP.

Disclosure: D. Jones: None; L. Murphy: None; R. Misra: None; T. Brady: None; S. Wen: None; D. Guglielmo: None;
M. Robinson: None; S. Shawley-Brzoska: None; C. Li: None; A. Vargovich: None; M. Burkart: None;
R. Vaglienti: None.

Abstract Number: 0350

Piloting an Adaptation of the Making It Work Program for Systemic
Sclerosis: Promising Effects on Job Related Self-efficacy and Risk of Work
Disability

Janet Poole1, Kristine Carandang2, Mary Thelander Hill1, Jessica Salazar1, Anna Koch3, Timothy Dionne1 and Diane
Lacaille4, 1University of New Mexico, Albuquerque, NM, 2Young Patients’ Autoimmune Research & Empowerment
Alliance, San Diego, CA, 3Comfy Couch Counseling LLC, Albuquerque, NM, 4Arthritis Research Canada, University of
British Columbia, Vancouver, BC, Canada
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Education/Community Programs Poster – ARP
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Although work disability presents a substantial burden for people with systemic sclerosis (SS), there
are no tailored programs that aim to support their employment. Making it WorkTM (MiW) is an online program that aims to
help people continue working with their disease1. Originally developed in Canada for people with inflammatory arthritis, we
adapted the program for the unique challenges faced by people with SS in the USA. Making it Work in Systemic Sclerosis
(MiS-SS) consisted of a modular workbook, online group discussions and goal setting with peers, and individual occupa-
tional therapy and vocational counseling sessions.

The purpose of the study were: 1) to determine the acceptability of the adapted program format and content of MiW-SS, and
2) to complete a preliminary analysis of its potential impact on job self-efficacy to make changes at work, self-efficacy to use
concepts from the MiW-SS program, and risk for job loss.

Methods: Participants were recruited from the National Scleroderma Foundation and word of mouth. Inclusion cri-
teria were >18 years of age, employed in the USA, English-speaking and self-reported SS diagnosis affecting work.
Sixteen participants were divided into 3 five-week programs and discussed content included managing fatigue, deal-
ing with stress, and communication at work, as well as ergonomic and job accommodations. Pre- and post-
intervention, participants completed a job characteristics questionnaire and the Job Related Self-Efficacy Scale
(JRSES), Job Self-Efficacy Scale (JSES), and Work Instability Scale (WIS). Data were analyzed using descriptive
and inferential statistics. Participants also provided qualitative feedback on the program, which were reviewed using
rapid analysis.

Results: Fifteen women and one man completed the program. Mean age was 46.0±12.6 years; disease duration was 7.75
±7.87 years; 38% had diffuse SS; 75% were non-Hispanic White; over 94% competed a college degree; and 50% were
married. Significant improvements were seen in median scores on the total JRSES (p= .004) and subscales for confidence
modifying tasks (p=.003) and communicating needs (p=.01). Scores on the JSES (p=.02) and the WIS also improved signif-
icantly (p=.01). Participants stated that hearing from fellow “patients” was one of the "biggest value-added parts" of MIW-
SS, especially because everyone was working. Participants noted that other support or online group members were retired
or on disability, and therefore in "a different spot in their life." On the contrary, the commonality of employment fostered much
needed connection and empowerment: "it’s encouraging to see people and hear people who have the disease to a certain
level and they’re still working- they’re pushing forward and working."

Conclusion: Participants emphasized that a group focused on employment and scleroderma is needed. MiW-SS resulted
in improvements in self-efficacy and reduced risk of work disability in a small group of employed people with SS. Larger ran-
domized control trials are needed to determine program effectiveness.

< !1. Lacaille D et al. “Employment and Arthritis: Making It Work" program. Arthritis Rheum. 2008; 11:1647-55.

Disclosure: J. Poole: None; K. Carandang: None; M. Thelander Hill: None; J. Salazar: None; A. Koch: None;
T. Dionne: None; D. Lacaille: None.
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Abstract Number: 0351

Empowering Lupus Communities: Evaluating a National Peer Support
Program for Lupus Teen, Young Adult Patients and Their Families

Giselle Rodriguez, LCSW1, Priscilla Calvache1, Lillian Mendez2, Kimberly Cabrera1, Roberta Horton1, Lisa Imundo3 and
Jillian Rose-Smith1, 1Hospital for Special Surgery, New York, NY, 2Hospital for Special Surgery, Carteret, NJ, 3New York
Presbyterian Hospital - Columbia Campus, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Education/Community Programs Poster – ARP
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Research shows that peer support groups effectively provide emotional support, enhance knowl-
edge, & improve coping for chronic illnesses. An evaluation of a bilingual hospital based national program for teens, young
adults, with SLE & their loved ones, ongoing since 1994 was conducted. The program provides support & education for
coping with SLE, including a monthly support group facilitated by professionals on SLE related topics. The monthly support
group transitioned to a virtual format in 2020.

Methods: Participants (Teen Young Adults (TYA) & Parents (Ps)) completed a 50-item survey, including Likert scale & open-
ended questions, during the 2021-2022 (Y1) & 2022-2023 (Y2) periods. A comparison analysis assessed reach, satisfac-
tion, knowledge, coping, & disease management. Demographic data on ethnicity, race, gender, & age were collected.
Topics included self-management, coping strategies, medications, nutrition, pain management, & research. A total of 18 vir-
tual support & education groups were facilitated.

Results: In total, 107 surveys were completed (Y1: 52 & Y2: 55). Most respondents (83%) identified as female. The racial
breakdown included 60% Hispanic, 43% African American, 22% White, 13% Asian, 22% other races. The demographic
composition remained similar between the two years. There was a substantial 59% �a in participants under 20 years old. In
contrast, there were notable decreases in participants aged 40-49 & 60+. These shifts suggest a trend towards younger
participants reaching our target population after transition to a virtual forum. (See figure 1)

TYA responses reported a 4.9% �a in feeling that they have a better support system, with 88% in Y2 to 83.9% in Y1. Knowl-
edge about lupus & its treatments saw a significant increase, �a 90.3% to 96% in Y2. Understanding of lupus-related issues
also �a to 90.4% to 96% in Y2. However, there was a slight â in TYAs’ ability to manage their lupus, dropping to 84% from
87.1%. Despite this, the overall trend reflects enhanced support & educational impact of the program.

Figure 1
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Ps responses showed significant positive changes: 100% of Ps felt better able to cope with their child’s or loved one’s lupus
in Y2, a 6.6% �a from Y1. Additionally, 100% of Ps felt they could better help their child manage lupus, had more knowledge
about lupus & its treatments & felt they had a better support system in Y2, reflecting a 6.6% improvement over Y1. Overall,
trends indicate enhanced support & educational impact of the program. (See figure 2)

Open-ended responses reinforced the positive impact of the support group model. TYA noted, “The Charla group is very
supportive to me, there’s always someone to talk to whenever things are rough.” Ps appreciated the sense of community,
likening it to a "second family;" similarly TYA valued peer support, educational programs, & opportunities for self-advocacy
encouraged by facilitators.

Conclusion: Findings underscore the enduring value of peer support groups in empowering TYA & their families facing SLE.
Despite limitations like survey fatigue, the program demonstrated consistent satisfaction & increased knowledge among par-
ticipants, highlighting its pivotal role in enhancing coping & support strategies.

Disclosure: G. Rodriguez, LCSW: None; P. Calvache: None; L. Mendez: None; K. Cabrera: None; R. Horton: None;
L. Imundo: None; J. Rose-Smith: None.

Figure 2

Figure 3
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Abstract Number: 0352

Fast-tracking Axial Spondyloarthritis Diagnosis: A Novel Approach to
Public Health Advocacy and Awareness

Joe Eddison, National Axial Spondyloarthritis Society, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Education/Community Programs Poster – ARP
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Act on Axial SpA campaign is dedicated to minimising the lengthy 8.5-year delay in diagnosing
axial spondyloarthritis (axial SpA) by implementing a pioneering Gold Standard diagnosis time of just one year. Collaborating
with the Belfast Health & Social Care Trust, our initiative aims to streamline the patient journey from symptom onset to

Figure 1 – Infographics on the campaign results. (Source: Google Analytics, Meta Analytics)
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diagnosis through a comprehensive, integrated intervention package. By enhancing awareness of Axial SpA and optimising
diagnostic procedures alongside specialist care pathways, our pilot project endeavours to abbreviate the time to diagnosis,
thereby serving as a blueprint for broader implementation across healthcare systems.

Methods: In partnership with a specialist Belfast-based creative agency, we devised a geo-targeted, multi-channel media cam-
paign to bolster public awareness. Our strategy encompassed out-of-home advertising, radio promotions, and targeted social
media adverts. The campaign featured 85 out-of-home advertising panels across 85 locations, radio slots on Cool FM, and geo-
graphically tailored social media adverts on Facebook and Instagram. Spanning six weeks during January and February 2024,
we meticulously tracked the campaign’s performance through standard social media and digital analytics platforms.

Results: Our campaign resonated strongly with individuals experiencing low back pain, prompting them to take action by
utilising the NASS symptom checker. Over the six-week period, our social media outreach amassed an impressive
995,399 impressions and reached 831,390 individuals. Out-of-home advertising achieved an 81% reach among 18–
40-year-olds in Belfast, engaging over 88,000 individuals. Additionally, radio partnership adverts reached more than
565,000 adults across Northern Ireland. (See figure 1)

This extensive reach translated into robust engagement metrics:

• Social media ads garnered 16,799 clicks and 227,158 engagements.
• Radio advertising led to 2,390 readership engagements on Cool FM.
• The Act on Axial SpA website witnessed a surge in traffic, with 2,976 users from Belfast visiting during the campaign, compared to

285 in the entirety of 2023.

Remarkably, the NASS symptom checker experienced a staggering 4,389% increase in average daily completions during
the campaign. (See figure 1)

Conclusion: Our findings demonstrate the efficacy of engaging individuals with longstanding low back pain through innova-
tive, visually compelling marketing materials infused with public health messaging. Moreover, early clinical data suggests that
heightened public awareness can be achieved without overwhelming the healthcare system, while expediting patients’ jour-
neys towards diagnosis. By continuing to monitor referrals and diagnoses, we aim to assess the long-term impact of our
campaign on addressing delays in axial SpA diagnosis.

Figure 2 – Number of people completing the NASS symptom checker in Belfast. (Source: Google Analytics)
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Disclosure: J. Eddison: None.

Abstract Number: 0353

Identifying Solutions to Address Racial and Ethnic Health Disparities in
Lupus: A Consensus-Based Approach

Joy Buie1,Michael Fisher1, Hannah Tlydsley2, Kristen Backor2 and Karen Costenbader3, 1Lupus Foundation of America,
Washington, DC, 2Charles River Associates, San Francisco, CA, 3Brigham andWomen’s Hospital/ HarvardMedical School,
Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Education/Community Programs Poster – ARP
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Health disparities among racial and ethnic minoritized individuals living with lupus remain a critical pub-
lic health concern. Challenges related to healthcare affordability, accessibility, and quality severely impact health outcomes for
these historically marginalized communities. Addressing negative social determinants of health linked to disparate outcomes
requires addressing complex challenges including gaps in patient and provider education, absence of financial safety nets, lim-
itations in shared decision-making and lack of access to multidisciplinary care teams. In response, The Lupus Foundation of
America, together with an advisory panel of lupus experts, conducted formative research aimed at addressing these complex
challenges and ultimately bridging the gap in equity and improving the quality of life for all people living with lupus.
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Methods: Curating solutions to address social determinants of health was a stepwise process. Initially, we conducted a lit-
erature review of primary sources using PubMed with MeSH/non-MeSH terms according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) guidelines. A secondary search
of keywords provided a baseline understanding of potential solutions and initiatives underway. An advisory panel of lupus
experts iteratively reviewed the list of literature-scoped solutions in working sessions, filling knowledge gaps and classifying
solutions based on area of focus, feasibility, and impact. Seven in-depth semi-structured interviews with pharmaceutical
industry experts; diversity, equity, and inclusion specialists; and select members of the advisory panel were leveraged to fur-
ther refine the list of solutions. Finally, a modified Delphi survey approach was leveraged to align the advisory panel based on
feasibility, impact, and implementation costs.

Results: Thirty-three solutions were identified and classified into four key categories: Financial Safety Net, Patient Education
and Shared Decision-Making, Physician Education, and Other Solutions. Some solutions, such as “Creating resources to
help patients and providers locate patient-level financial assistance” and “Programs supporting care-related costs for com-
mercially insured patients,” have several initiatives underway. Other solutions, such as “Guidance on how education can be
implemented for various demographics,” do not appear to have ongoing efforts. Overall high-priority solutions identified
included “Collecting granular information like patient-reported outcomes to provide personalized care and accelerate devel-
opment of new products,” “Expanding Medicaid coverage via infrastructure,” and “Supporting people living with lupus in
applying and getting approval for disability.”

Conclusion: Addressing health and healthcare disparities linked to negative social determinants of health is a key goal in
management of lupus, where disparities in outcomes can be stark. Increasing the visibility of potential solutions and aligning
the community on top priorities can enable more efficient and effective contributions to healthcare equity and ultimately bet-
ter health outcomes for lupus patients.

Disclosure: J. Buie: None; M. Fisher: None; H. Tlydsley: None; K. Backor: None; K. Costenbader: Amgen, 2, 5,
AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo
Smith Kline, 2, 5, Merck, 5.

Abstract Number: 0354

Factors Associated with Health Information Technology Use Among
United States Adults with Arthritis from 2012-2017: Analysis of the
National Health Interview Survey

Sarah Lieber1, Jerad Moxley2, M. Carrington Reid2 and Sara Czaja2, 1Hospital for Special Surgery, New York, NY, 2Weill
Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Health information technology (HIT) use has been associated with numerous benefits including
improvements in quality of care and patient safety. Factors associated with HIT use in US adults with arthritis are not well
understood.
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Methods: We analyzed serial cross-sectional data (2012-2017) from the National Health Interview Survey collected from
adults ≥18 years of age with arthritis, defined by a single self-report item reflecting arthritis, rheumatoid arthritis, gout, lupus,
and fibromyalgia. Using descriptive statistics, we evaluated self-reported sample characteristics and prevalence of com-
puter use over the past 12 months across 4 domains: to (1) “look up health information on the internet”; (2) “fill a prescription

Table 1. Characteristics of adults with arthritis, 2012-2017
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online”; (3) “schedule a web-based appointment with a health care provider”; and (4) “communicate with a health care pro-
vider by email.” Using logistic regression, we also analyzed the association of individual characteristics and HIT use.

Table 2. Association of individual characteristics with cumulative health information technology use among adults with arthritis, 2012-2017
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Results: Over time about 38-50% of adults with arthritis reported looking up health information on the internet (Table 1). HIT
use behaviors were significantly associated with multiple sociodemographic factors, as well as perceived health status
(Table 2). Older (versus younger) respondents were less likely to engage in HIT use across the 4 individual domains and over-
all (odds ratio [OR] 0.984, 95% confidence interval [CI] 0.984, 0.984 for overall HIT use). Female (versus male) respondents
were less likely to fill a prescription electronically (OR 0.955, 95% CI 0.955, 0.956), but otherwise more likely to engage in HIT
use. HIT use increased over time across all 4 domains and overall (OR 1.044, 95% CI 1.007, 1.083 for overall HIT use).
Lower (versus higher) perceived health status was associated with greater use of HIT to look up health information on the
internet (OR 0.945, 95% CI 0.945, 0.946); in contrast, higher (versus lower) perceived health status was associated with
greater use of other HIT applications.

Conclusion: Among adults with arthritis, using the internet to obtain health information occurs commonly. HIT use varies by
individual characteristics within this population and has increased over time. Further evaluation of HIT use patterns in recent
years is needed to understand evolving trends and enhance uptake of patient-centered HIT.

Disclosure: S. Lieber: None; J. Moxley: None; M. Reid: None; S. Czaja: None.

Abstract Number: 0355

Improvements in Patient-Reported Outcomes After Treatment with SEL-
212 in Adults with Refractory Gout: Results from Two Randomized Phase
3 Trials

Vibeke Strand1, Puja Khanna2, Alan Kivitz3, Nana Kragh4, Aletta Falk5, Rehan Azeem6, Hugues Santin-Janin7 and Herbert
Baraf8, 1Division of Immunology/Rheumatology, Stanford University, Palo Alto, CA, 2University of Michigan, Ann Arbor,
MI, 3Altoona Center for Clinical Research, Duncansville, PA, 4Sobi, Kongens Lyngby, Denmark, 5Sobi, Stockholm, Sweden,
6Sobi Inc., Waltham, MA, 7Sobi, BETTENDORF (68560), France, 8Center for Rheumatology and Bone Research,
Wheaton, MD

Table 1. Baseline characteristics in patients who received the F3D or F6D of SEL-212 (ITT)
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients (pts) with gout have impaired health-related quality of life (HRQoL) relating to acute or
chronic inflammation from elevated serum uric acid (sUA) levels. SEL-212 is a novel, once-monthly, two-component infusion
therapy of nanoparticles containing sirolimus (SEL-110) followed by pegadricase (SEL-037, a pegylated uricase) designed to

Fig 1. Change from baseline to TP4 D0 in patients who received the F3D of SEL-212 and change from baseline to TP6 D28 in patients who
received the F6D of SEL-212 in SF 36 PCS (A) and MCS (B) scores (ITT, MI + ANCOVA)
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reduce sUA. Results from DISSOLVE I and II (DI and DII) Phase 3 trials demonstrated that SEL-212 significantly improved
response rates (sUA <6 mg/dL for ≥80% of treatment period [TP] 6) and mean sUA levels vs placebo in pts with chronic
refractory gout. Post hoc analyses were conducted in pts who received the first 3 (F3D) or 6 doses (F6D) of SEL-212, to
assess effects on physical and mental functioning, daily activities and pain.

Methods: DI (US) and DII (global) were randomized, double-blind, placebo-controlled trials of pts with ≥3 gout flares within
18 months prior to screening or ≥1 tophus or a current diagnosis of gouty arthritis, in whom oral urate lowering therapy failed
to normalize sUA and control symptoms, and naïve to uricase-based therapy. Pts received high- or low-dose (HD or LD)
SEL-212 (consisting of SEL-110 [0.15 or 0.1 mg/kg] plus SEL-037 [0.2 mg/kg]) or placebo on Day 0 (D0) for each of the
six 28-day TPs. Patient reported outcomes (PROs: 36-item Short Form survey [SF-36], Health Assessment

Fig 2. Change from baseline to TP4 D0 in patients who received the F3D and change from baseline to TP6 D28 in patients who received the F6D in
HAQ-DI (A) and pain VAS score (B) (ITT, MI + ANCOVA)
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Questionnaire-Disability Index [HAQ-DI] and pain visual analogue scale [VAS]) were assessed at baseline, TP4 D0 and TP6
D28. Analyses were performed using pooled data from DI and DII and reported as least squares mean [standard error].

Results: Baseline characteristics were similar in the intent-to-treat and F3D/F6D populations and across treatment arms
for the F3D/F6D subgroups (Table 1). Change from baseline in SF-36 physical component summary score was
improved to a greater extent with SEL-212 LD (5.6 [0.1]) vs placebo (4.0 [0.9]) in the F3D subgroup, and further
improved with SEL-212 LD (9.0 [1.6]) and SEL-212 HD (6.8 [1.3]) vs placebo (2.7 [1.1]) in the F6D subgroup (Fig 1A).
Change from baseline in SF-36 mental component summary score was improved to a greater extent with SEL-212 LD
(4.7 [1.1]) and SEL-212 HD (2.9 [1.1]) vs placebo (1.6 [1.0]) in the F3D subgroup, while an improvement was observed
for SEL-212 LD (4.2 [1.5]) vs placebo (2.9 [1.0]) in the F6D subgroup (Fig 1B). In the F3D subgroup, change from
baseline in HAQ-DI was improved with SEL-212 LD (-0.4 [0.1]) vs placebo (-0.1 [0.1]) (Fig 2A). In the F6D subgroup,
change from baseline in HAQ-DI was improved with SEL-212 LD (-0.4 [0.1]) and SEL-212 HD (-0.3 [0.1]) vs placebo
(-0.2 [0.1]) (Fig 2A). Similar data were reported for pain VAS score, with a trend for improved outcomes observed in
the F6D vs FD3 subgroup (Fig 2B).

Conclusion: Clinically meaningful changes in PROs were reported after 3 doses of SEL-212, which further improved after
3 additional doses, indicating patients reported an incremental HRQoL benefit with prolonged treatment duration. SEL-
212 improved clinical and HRQoL outcomes, including functional ability, mental health and pain, in adults with refractory
gout, which is likely reflective of improved urate lowering with this novel agent.

Disclosure: V. Strand: AbbVie, 1, 2, Alpine Immune Sciences, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, Bayer,
1, 2, Blackrock Pharmaceuticals, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, Celltrion, 1, 2, Citryll, 1, 2,
Contura, 1, 2, Equillium, 1, 2, Fortress Biotech, 1, 2, Genentech/Roche, 1, 2, GSK, 1, 2, Inmedix, 1, 2, Janssen, 1, 2,
Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Omeros, 1, 2, Pfizer, 1, 2, Priovant Therapeutics, 1, 2, Rapt Therapeutics, 1, 2,
Regeneron, 1, 2, R-Pharm, 1, 2, Samsung, 1, 2, Sandoz, 1, 2, Sanofi, 1, 2, Scipher, 1, 2, SetPoint Medical, 1, 2, Sobi,
1, 2, Spherix, 1, 2, SynAct Pharma, 1, 2, Takeda Pharmaceuticals, 1, 2; P. Khanna: Arthrosi, 5, Horizon, 2, 5, Olatec,
5, Selecta, 5, Sobi, 2; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scien-
tific ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen,
2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,
2, UCB, 2, 6, XBiotech, 2; N. Kragh: Sobi, 3; A. Falk: Sobi, 3; R. Azeem: Selecta Biosciences, Inc., 11, Sobi Inc., 3;
H. Santin-Janin: Idorsia Pharmaceuticals Ltd, 3, Sobi, 3; H. Baraf: Horizon, 2, 12, Investigator, Olatec, 1, 2, Selecta,
2, 12, Investigator, Sobi, 2, 12, Investigator.

Abstract Number: 0356

Patient Satisfaction and Experience After a Switch to a Citrate-free
High-concentration Adalimumab Biosimilar. Results from a Prospective
Multicentric Real-world Study

Hubert Marotte1, Laure Gossec2, Vered ABITBOL3, Eric SENBEL4, Guillaume BONNAUD5, Xavier ROBLIN6, Yoram
BOUHNIK7, Stéphane NANCEY8, Nicolas MATHIEU9, jérôme FILIPPI10, Lucine VUITTON11, Stéphane NAHON12, Azeddine
Dellal12, Alice DENIS13, Caroline HABAUZIT13, Salim BENKHALIFA13 and Guillaume BOUGUEN14, 1Université Jean
Monnet, CHU Saint-Etienne, Mines Saint-Etienne, INSERM SAINBIOSE 1059, Saint-Etienne, France, 2Sorbonne Université,
Paris, France, 3Cochin University Hospital, Paris, France, 4Medical practice, Marseille, Marseille, France, 5Ambroise Paré
Clinic, Toulouse, France, 6Saint-Etienne University Hospital, Saint-Etienne, France, 7Institut des MICI, Paris IBD Center,
Neuilly-Sur-Seine, France, 8Hospices Civils de Lyon, Lyon, France, 9Clinic of Cèdres, Echirolles, France, 10Saint-Jean Clinic,
Cagnes sur Mer, France, 11Besançon university hospital, Besançon, France, 12Groupe Hospitalier Intercommunal Le
Raincy-Montfermeil, Montfermeil, France, 13Celltrion Healthcare France, Issy Les Moulineaux, France, 14Rennes
University Hospital, Rennes, France
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biosimilars (BioS) are cost-effective alternatives to reference products for patients with chronic
inflammatory rheumatic diseases (CIRD) and inflammatory bowel diseases (IBD), but treatment adherence and maintenance
after such a transition is linked to patient overall experience that could be impacted by patient or treatment characteristics.
This study aimed to explore patient experience and satisfaction after the transition to a high-concentration citrate-free ada-
limumab biosimilar, CT-P17.

Methods: YU-MATTER (NCT05427942), a prospective observational French study included patients with chronic inflam-
matory rheumatic disease (CIR) or inflammatory bowel disease already treated with adalimumab (ADA), either the RP (HC:
100mg/mL) or a BioS with low concentration (LC: 50 mg/mL). Patients were switched to CT-P17 and followed-up for
3 months (M). Patient characteristics were collected at M0, as well as their treatment experience at M0, M1, M2, and M3
via 5 self-reported questionnaires developed in collaboration with patient associations to explore satisfaction regarding the
injection (Likert 7), discomfort (pain [Numeric Rating Scale, NRS 0-10], redness [Likert 4], itching [NRS 0-10], and haema-
toma [Likert 3]). Satisfaction and overall injection tolerance (pain and itching scores < 4 + no redness + no haematoma) were
assessed between M0 (just before switch) and M3 (3 months after the switch). The Last Observation Carried Forward
(LOCF) method was used to replace missing data at M3. Factors associated with satisfaction improvement between M0
and M3 (increase of at least two points on the Likert 7) were searched in patients evaluable at both time-points using multi-
variable logistic regression models.

Results: 232 patients were included (CIRD: 28.0% in whom 17 rheumatoid arthritis, 35 ankylosing spondylitis, 7 non-
radiographic axial spondyloarthritis and 6 psoriatic arthritis; IBD: 72.0%, in whom 136 Crohn’s disease) by 11 rheumatolo-
gists and 17 gastroenterologists. In the global population, patient age was 44±15 years, 50.4% were men, and median dis-
ease duration was 9 years (IQR: 5-16). 119 (51.2%) patients were switched from an ADA-BioS (45 with citrate, 19.4%) and
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113 (48.7%) from RP-ADA. At M3, patient satisfaction did not decrease after switching. More patients reported an increased
satisfaction after switching from ADA-BioS (22.7% versus 8.0%, p=0.002) or ADA with citrate (28.9% versus 12.3%
p=0.008) (Figure1). Independent prognostic factors of an increased satisfaction were a previous ADA-BioS (OR=2.88;
95%CI [1.17-7.08]; p=0.021), and pain at the injection site under the previous ADA (OR=1.26 [1.08-1.47], p=0.004).
Patients significantly reported less pain, redness, itching, and hematoma at M3 (p< 0.001).

Conclusion: This real-world prospective study showed that the global experience of patients after the switch to CT-P17, a
high concentration and citrate-free biosimilar of the reference adalimumab, was positive with no decrease in satisfaction with
treatment, and a significant improvement in overall injection tolerance.

Disclosure: H. Marotte: AbbVie/Abbott, 4, 5, 6, Biogen, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Celltrion Healthcare,
5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Nordic Pharma, 5, 6, Novartis,
5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS),
2, Celltrion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5;
V. ABITBOL: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Ferring, 5, 6, Fresenius Kabi,
5, 6, Galapagos, 5, 6, Janssen, 5, 6, Nordic Pharma, 5, 6, Pfizer, 5, 6, Sandoz, 5, 6, Takeda, 5, 6, Tillotts, 5, 6, Viatris,
5, 6; E. SENBEL: AbbVie/Abbott, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, IQVIA, 5, 6, Nordic
Pharma, 5, 6, Sandoz, 5, 6, UCB, 5, 6; G. BONNAUD: AbbVie/Abbott, 5, 6, Alfasigma, 5, 6, Bouchara Recordati, 5, 6,
Celltrion Healthcare, 5, 6, Ferring, 5, 6, Galapagos, 5, 6, Gilead, 5, 6, Janssen, 5, 6, Medtronic, 5, 6, Merck/MSD, 5, 6,
Norgine, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sandoz, 5, 6, Takeda, 5, 6, Tillotts, 5, 6, Viatris, 5, 6; X. ROBLIN: AbbVie/Abbott,
5, 6, Amgen, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Ferring, 5, 6, Janssen, 5, 6, Pfizer, 5, 6, Takeda, 5, 6, Thera-
diag, 5, 6; Y. BOUHNIK: AbbVie/Abbott, 5, 6, Alimentiv, 5, 6, Amgen, 5, 6, Biogaran, 5, 6, Biogen, 5, 6, Boehringer-
Ingelheim, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 5, 6, 6, Ferring, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Gilead,
5, 6, Hospira, 5, 5, 6, 6, iterative Health, 5, 6, Janssen, 5, 6, Mayoli Spindler, 5, 6, Merck/MSD, 5, 6, Norgine, 5, 6, Pfizer,
5, 6, Roche, 5, 6, Sandoz, 5, 6, Sanofi, 5, 6, Shire, 5, 6, Takeda, 5, 6, Tillotts, 5, 6, UCB, 5, 6, Viatris, 5, 6; S. NANCEY:
AbbVie/Abbott, 5, 6, Amgen, 5, 6, Biogen, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, Galapagos,
5, 6, Janssen, 5, 6, Pfizer, 5, 6, Sandoz, 5, 6, Takeda, 5, 6; N. MATHIEU: Celltrion Healthcare, 5, 6; j. FILIPPI: AbbVie/
Abbott, 5, 6, Amgen, 5, 6, Biogen, 5, 6, Celltrion Healthcare, 5, 6, Ferring, 5, 6, HAC Pharma, 5, 6, Janssen, 5, 6, Merck/
MSD, 5, 6, Pfizer, 5, 6, Sandoz, 5, 6, Takeda, 5, 6; L. VUITTON: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Celltrion Healthcare,
5, 6, Eli Lilly, 5, 6, Ferring, 5, 6, Galapagos, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Pfizer, 5, 6, Takeda, 5, 6, Viatris, 5, 6;
S. NAHON: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Biogen, 5, 6, Celltrion Healthcare, 5, 6, Ferring, 5, 6, Galapagos, 5, 6,
Janssen, 5, 6, Merck/MSD, 5, 6, Takeda, 5, 6, Tillotts, 5, 6; A. Dellal: AbbVie/Abbott, 5, 6, Celltrion Healthcare, 5, 6, Fre-
senius Kabi, 5, 6; A. DENIS: Celltrion Healthcare, 3; C. HABAUZIT: Celltrion Healthcare, 3; S. BENKHALIFA: Celltrion
Healthcare, 3; G. BOUGUEN: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Biogen, 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6,
Fresenius Kabi, 5, 6, Galapagos, 5, 6, Gilead, 5, 6, Janssen, 5, 6, Pfizer, 5, 6, Sandoz, 5, 6, Takeda, 5, 6.

Abstract Number: 0357

Evaluating Meaningful Within-Person Change Thresholds in PROMIS-
Fatigue Scores from Three Phase 3 Clinical Trials of Sarilumab for
Rheumatoid Arthritis Using Empirical Cumulative Distribution Function
(eCDF) Curves

Clifton Bingham1, Emily Molina2, Amy Praestgaard3, Stefano Fiore3 and David Cella4, 1Johns Hopkins University,
Baltimore, MD, 2Johns Hopkins, Baltimore, MD, 3Sanofi, Bridgewater, NJ, 4Northwestern University, Chicago, IL
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1, a-c. Empirical cumulative distribution function (eCDF) curves for change from baseline to 24-weeks in PROMIS-Fatigue 10a scores in
(a) MOBILITY, (b) TARGET and (c) MONARCH trials.
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Background/Purpose: To evaluate changes over time in fatigue measured by Patient Reported Outcome Measures Infor-
mation System (PROMIS)-Fatigue scores in rheumatoid arthritis (RA) patients treated with sarilumab, and to assess the pro-
portion of patients achieving different meaningful within-person change thresholds.

Methods: Data from the three Phase 3 randomized controlled trials of sarilumab in RA were evaluated. The 10 RA-relevant
items from the 13-item Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) were scored on the PRO-
MIS T-score metric using a pattern-scoring method. Mean changes in PROMIS-Fatigue-10a were compared, proportions of
patients achieving meaningful within-person change thresholds were assessed, and results were visualized using empirical
cumulative distribution function (eCDF) curves.

Results: RA patients reported high baseline fatigue. Using PROMIS-Fatigue-10a, at week 24, patients receiving sarilumab
150 or 200 mg every other week had rapidly improved mean levels of fatigue compared with placebo. When compared with
adalimumab, patients receiving sarilumab had more improvement. eCDF curves showed separation between active treat-
ment vs placebo with both sarilumab doses and across the score range for improvement (Figure 1). Higher proportions of
patients achieved 3-, 5-, and 7-point improvements in PROMIS-fatigue in active treatment groups.

Conclusion: Substantial proportions of RA patients treated with sarilumab achieved meaningful change in fatigue measured
by PROMIS-Fatigue-10a over time. This study demonstrates the convertibility of FACIT-Fatigue into the PROMIS T-score
metric, the rapid reduction in fatigue with biological therapies , and the use of novel eCDF curves to show individual patient
level change.

Disclosure: C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2; E. Molina: None;
A. Praestgaard: Sanofi, 3, 11; S. Fiore: sanofi, 3, 11; D. Cella: None.

Abstract Number: 0358

Residual’ Fatigue and Its Severity in Patients with Rheumatoid Arthritis in
Clinical Remission: Prevalence and Associated Factors

Rosa Maria Morlà Novell1, Beatriz Frade-Sosa2, Lola Tobalina Maestre3, Meritxell Sallés Lizarzaburu4, Virginia Ruiz-
Esquide2, Maria L�opez Lasanta5, Georgina Salvador Alarc�on6, Noemí Busquets Pérez7, Marta Valls Roc8, Enrique
Gonzalez D�avila9, Jose Alfredo Gomez-Puerta10 and Raimon Sanmartí Sala10, and ARCat study Group, 1Hospital Clínic de
Barcelona, Barcelona, Spain, 2Hospital Clinic de Barcelona, Barcelona, Spain, 3Fundaci�o Clinic per la Recerca clínica,
Barcelona, Spain, 4Althaia Xarxa Assistencial Universitària Manresa, Manresa, Catalonia, Spain, 5Hospital Universitari
Vall d´Hebron, Rheumatology, Barcelona, Spain, 6Hospital Mútua de Terrassa, Terrassa, Spain, 7HOSP. GENERAL DE
GRANOLLERS, GRANOLLERS, Spain, 8Hospital Universitari Josep Trueta, Girona, 9Universidad de La Laguna, Santa Cruz
de Tenerife, Spain, 10Rheumatology Department, Hospital Clinic of Barcelona, Barcelona, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Fatigue is a frequent and annoying symptom in rheumatoid arthritis (RA) patients that is often not
assessed at routine follow-up visits. Residual’ fatigue has been described in patients in remission or with low clinical activity,
measured with the VAS_Fatigue, at 2 different cut-off points: >2 (presence) and >5 (high level) (1,2).
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We study the prevalence and clinical, sociodemographic, laboratory, self-reported patients and therapies associated with
fatigue in established RA patients in clinical remission and we compared whether these factors differs according to the
severity of fatigue.
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Methods: Patients with RA (ACR criteria, 2010), excluding Chronic Fatigue Syndrome, were consecutively collected during
periodic visits to different Rheumatology Services distributed throughout the geography of Catalonia (ARCat study group) for
6 months. The patients studied are those in strict clinical remission (DAS28 < 2.6). They were divided into two groups: group
F2=fatigue is considered if VAS_Fatigue>2, and group F5=fatigue is considered if VAS_Fatigue>5).

We studied sociodemographics, disease variables (erosive, disease evolution), comorbidities, clinical disease activity
(TJC28, SJC28, CDAI, SDAI, and DAS28CRP), laboratory markers (RF, ACPA ESR, and CRP), drug therapy (glucocorti-
coids or DMARDs) and those obtained from the questionnaires (1.MDHAQ which includes: PGA, VAS_Pain, VAS_Fatigue,
Review of 60 symptoms (ROS60), and the integrated indices: RAPID3 (0-30) for activity disease, FAST3 and FAST4 for fibro-
myalgia, and MSD2 for depression; 2. Global FACIT-Fatigue global; 3. Global RAID).

An univariate analysis of the different factors analyzed were studied according to the degree of fatigue (group F2 and
group F5).

Results: Of a total of 243 patients recruited, 39.1% (n=95) were in clinical remission (DAS28ESR< 2.6). The prevalence of
‘residual’ fatigue in F2 is 55,4% (n=51) and in F5 is 19,5% (n=18).

Most of the studied variables associated with fatigue were similar in both groups (F2 and F5). Statistical sexes differ-
ences (females, more affected) were observed only in F2. Higher rates of associated osteoarthritis and depression were
observed in patients with fatigue in the F2 group, but not in F5 group. Interestingly a positive association with the dif-
ferent clinical activity indices and fatigue were observed in both groups. However, the joint count (TJC28 and SJC28)
and ESR were associated with fatigue only in F5. VAS_Pain was higher in fatigated patients of both groups. Significative
differences were found for all of the self-reported MDHAQ items (including RAPID3, FAST3, FAST4, and MSD2), RAID
global, and FACIT-Fatigue global in both groups (F2 and F5). (Table 1 and 2; only variables with statistical significative
differences).

Conclusion: Residual´ fatigue should be taken into account because of its prevalence in RA patients in strict clinical remis-
sion. Similar clinical factors are associated in the study with mild and severe fatigue, but inflammatory activity seems to play
an important role in cases of severe fatigue.

References:
1. Tournadre A, et al. Joint Bone Spine 2019.
2. Pollard L.C, et al. Rheumatology 2006.

Disclosure: R. Morlà Novell: None; B. Frade-Sosa: None; L. TobalinaMaestre: None;M. Sallés Lizarzaburu: None;
V. Ruiz-Esquide: None; M. L�opez Lasanta: None; G. Salvador Alarc�on: None; N. Busquets Pérez: None; M. Valls
Roc: None; E. Gonzalez D�avila: None; J. Gomez-Puerta: AstraZeneca, 6, Boehringer-Ingelheim, 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Otsuka, 6; R. Sanmartí Sala: None.

Abstract Number: 0359

SpA Disk©: A New Tool to Monitor the QoL of Spondyloarthritis Patients

Roba Ghossan1, OLIVIER FOGEL2, Cécile Gaujoux-Viala3, anthony SABER4, Cedric Lukas5 and Corinne MICELI6, and SpA
Disk Group, 1COCHIN HOSPITAL, PARIS, France, 2AP-HP, Paris, France, 3CHU Nîmes, Nïmes, Languedoc-Roussillon,
France, 4Sorbonne Paris Nord Université, Paris, France, 5Rheumatology department, CHU Montpellier, Montpellier,
France, 6Université de Paris Cité, APHP, Paris, France
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthritis (SpA) significantly affects patients’ quality of life (QoL). Current tools in routine
medical practice primarily focus on assessing disease activity, neglecting the broader impact of SpA on various facets of
QoL. To address this critical gap, our objective was to develop the SpA Disk©, a straightforward yet comprehensive tool.
This instrument aims to evaluate the burden of SpA on essential aspects of daily life often overlooked during physician-
patient consultations.

Methods: The SpA Disk© was developed through a standardized process. Specific domains of interest were selected
based on a literature review of existing Patient-Reported Outcomes (PROs) and QoL questionnaires. Input from SpA
patients, encompassing axial SpA, psoriatic arthritis, and SAPHO syndrome, was collected through two online surveys. A
face-to-face meeting with SpA experts was convened to craft the initial version of the disk. An online validation process
involving SpA experts was conducted to validate the preliminary questionnaire, resulting in a fully validated SpA Disk©.

Results: The finalized SpA Disk© comprises 13 items presented in the format of a numerical scale shaped like a disk. This
scale ranges from 0 (signifying absolute disagreement/no impact) to 10 (indicating complete agreement/major impact) and
covers a 30-day time period. Each item on the disk is supplemented with explanatory statements and keywords, offering
context for respondents. These accompanying details serve as a guide for application, enhancing the questionnaire’s usabil-
ity and understanding.

Conclusion: The SpA Disk© emerges as a user-friendly, concise, and all-encompassing self-reporting tool, addressing
every crucial aspect of SpA’s potential impact on patients’ QoL. Through its visual representation, the SpA Disk© provides
a clear depiction of this impact, aiding physicians not only during patient visits but also in outpatient settings.

Disclosure: R. Ghossan: None;O. FOGEL: None;C. Gaujoux-Viala: AbbVie/Abbott, 2, Alfasigma, 2, Amgen, 2, Boeh-
ringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac,
2, Merck-Serono, 2, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Sandoz, 2, Sanofi, 2, UCB, 2, Viatrix, 2;
a. SABER: None; C. Lukas: None; C. MICELI: None.
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Abstract Number: 0360

What Happens in Rheumatoid Arthritis Treatment Adherence, Two Years
After the Introduction of Targeted Therapy? Results from the
STRATEGE2 Study

Cécile Gaujoux-Viala1, Emmanuelle Dernis2, Eric Senbel3 and René-Marc Flipo4, 1CHU Nîmes, Nïmes, Languedoc-
Roussillon, France, 2CH LE MANS, LE MANS, Pays de la Loire, France, 3Cabinet de Rhumatologie, Marseille, France,
4Hôpital Roger Salengro, France, Lille, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment adherence is a major challenge in chronic inflammatory rheumatic diseases, particularly
rheumatoid arthritis (RA), with adherence rates ranging from 30 to 80%. Given the impact of non-adherence on disease out-
comes, 2019 guidelines highlight the multifactorial nature of non-adherence and the need to clarify contributing factors
to. Additionally, an EULAR task force has highlighted the importance of managing treatment adherence in difficult-
to-treat RA.

Based on STRATEGE2 results, we investigated real-life treatment adherence in RA patients treated with methotrexate (MTX)
at time of initiation of a first b/tsDMARD and during a two-year follow-up.

Methods: The STRATEGE2 cohort included RA patients who have been treated with MTX for at least 3 months (M) and
were eligible for a first targeted biological (bDMARD) or synthetic (tsDMARD) therapy due to RA activity.

Patients completed the Compliance Questionnaire for Rheumatology (CQR) at baseline, 12M and 24M). This 19-item self-
administered questionnaire specifically designed for rheumatology assessed treatment adherence, with a CQR19≤80 indi-
cating non-adherence (N-Ad). Profiles of N-Ad at all 3 steps were compared to those of patients who were adherent
(Ad) at least once during these steps. In addition, participation in shared decision-making (SDM) was evaluated using a
5-point Likert scale, adapted for both patient and physician use.

Results: Between Feb. 2019 and Dec. 2020, 180 RA patients were enrolled, with 100 patients having an analyzable
CQR19 at all 3 steps. Patient were divided in 2 groups: 32 patients were N-Ad throughout the study and 68 were Ad at
least once.

At baseline, no significant difference in patient profiles (except for MTX route): 75.0% females, mean age 57.2±12.8 years,
diagnosed 6.1±7.8 years previously, treated with MTX for 4.8±5.5 years and a mean MTX dose 18.9±4.2 mg/week.
B/tsDMARD management was identical for both groups (92.0% bDMARD and 8.0% tsDMARD initiation).

Over 24 months, the therapeutic strategy showed no difference between the groups: 55.0% had at least one adaptation to
their b/tsDMARD treatment and 16.0% discontinued it. The mean dose of MTX decreased overall to 14.9±4.7 mg/week and
21.0% of patients discontinued it. The main difference was the significant (p< 0.05) lower use of MTX SC route in N-Ad
vs. Ad at the 3 steps (Baseline: 62.5% vs. 86.8%, 12M: 38.5% vs. 68.3%, and 24M: 38.5% vs. 64.2%).

Over 24M, RA activity decreased in both groups (NS).
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Evolution of Patients and Physicians’ perception of SDM participation over 24M:

Conclusion: This analysis identifies 2 characteristics of N-Ad patients compared to those who were Ad at least once. Over
24 months, N-Ad used MTX SC route less than Ad patients and felt less involved in SDM, although this perception is not
shared by the physician.

Disclosure: C. Gaujoux-Viala: AbbVie/Abbott, 2, Alfasigma, 2, Amgen, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac, 2, Merck-Serono, 2, Mylan, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Sandoz, 2, Sanofi, 2, UCB, 2, Viatrix, 2; E. Dernis: AbbVie/Abbott,
2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; E. Senbel: AbbVie/
Abbott, 2, Celltrion, 2, Fresenius Kabi, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Pfizer, 2, Sandoz, 2, UCB, 2; R. Flipo:
AbbVie/Abbott, 2, 7, Bristol-Myers Squibb(BMS), 2, Fresenius kabi, 7, Galapagos, 7, Janssen-cilag, 2, 5, 7, Lilly,
7, Medac, 2, MSD, 2, Nordic Pharma, 7, Novartis, 5, Pfizer, 2, 5, 7, Roche-Chugai, 5, Sandoz, 5, 7.

Abstract Number: 0361

Maternal and Fetal Outcomes in Those with Autoimmune Connective
Tissue Disease

Nada Alrifai1, Anushree Puttur2, Laith Alhuneafat3, Fares Ghanem4, yadhu Dhital2, Ahmad Jabri5 and David Feinstein6,
1Cooper University Hospital, Cherry Hill, NJ, 2Allegheny Health Network, Pittsburgh, PA, 3University of Minnesota,
Minneapolis, MN, 4Southern Illinois University, Springfield, IL, 5Henry Ford, Detroit, MI, 6Cooper University, Camden, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune connective tissue diseases (CTD) predominantly affect women during their reproduc-
tive years. CTDs such as systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), and systemic sclerosis (SS) have
been associated with maternal and fetal complications. We aim to evaluate pregnancy outcomes in patients with and
without CTD.

Methods: We conducted a population-based, retrospective cohort study using the national inpatient data sample to com-
pare pregnancy and fetal outcomes in patients with and without CTD delivering between October 2015 and December
2020. Regression analysis was performed and adjusted for multiple patient characteristics to compare outcomes.

N-Ad (N=32) Ad (N=68) p

Participation in SDM “completely” vs. others
Patient: n/N (%)
Baseline 6/29 (20.7) 44/68 (66.7) p < 0.0001
12M 10/31 (32.3) 40/68 (59.7) p < 0.05
24M 9/30 (30.0) 40/68 (58.8) p < 0.05
Physician: n/N (%)
Baseline 19/32 (59.4) 47/68 (69.1)
12M 17/31 (54.8) 48/68 (70.6)
24M 14/32 (43.8) 37/68 (54.4)
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Results: Our study comprised of 18,866,050 deliveries, of which 50,450 (0.02%) had autoimmune CTD, including 25,340
with SLE, 23,945 with RA, and 1,165 with SS. Regression analysis revealed a higher risk of maternal death, hypertensive
disorders, AKI, blood transfusions, sepsis, ARDS, DIC, small for gestational age, stillbirth, and preterm labor in CTD patients.
On subgroup analysis, patients with SLE were more likely to have hypertensive disorders of pregnancy, AKI, DIC, small for
gestational age fetus and require blood transfusions (p< 0.001). Patients with SS had higher odds of maternal death, ARDS,
peripartum cardiomyopathy, requiring mechanical ventilation, still birth and preterm labor. Patients with RA had lower odds
of poor outcomes compared to patients with SLE or SS.

Figure 2: Maternal and fetal outcomes of patients with CTD subdivided by type of CTD as compared to those without CTD
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Conclusion: Our study reveals that pregnant patients with autoimmune CTDs have worse maternal and fetal outcomes
compared to those without CTDs. Preconception counseling should consider these risks, and tailored management strate-
gies for pregnant women with CTDs are essential for optimizing outcomes.

Disclosure: N. Alrifai: None; A. Puttur: None; L. Alhuneafat: None; F. Ghanem: None; y. Dhital: None;A. Jabri: None;
D. Feinstein: None.

Figure 1: Regression analysis comparing maternal and fetal outcomes in patients with and without autoimmune connective tissue disease.

Maternal outcomes in patients with autoimmune connective tissue disease (CTD) patients vs. those without CTD
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Abstract Number: 0362

Development of a Theory-based Digital Messaging Program to Reduce
Fatigue in Systemic Lupus Erythematosus

Anna Deck1, Paula Caras2, Kiran Singh3, Monique Gore-Massy4, Faye Chiu5, Sara Folta6 and Shanthini Kasturi3, 1Tufts
University School of Medicine, Portland, ME, 2Tufts University School of Medicine, Boston, MA, 3Tufts Medical Center,
Boston, MA, 4Lupus Foundation of America, New Jersey, 5N/A, New York City, NY, 6Tufts University/Tufts University
Friedman School of Nutrition, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Fatigue is the single most prevalent symptom of systemic lupus erythematous (SLE), affecting
80-90% of patients, and is often refractory to pharmacologic therapy. Non-pharmacologic approaches, such as physical
activity interventions, have shown promise in reducing fatigue, but have been limited by their lack of a rigorous approach
to behavior change. Here we describe the development of a behavioral theory-based digital messaging intervention to
increase physical activity and reduce SLE-related fatigue.

Table 1. Interview participant characteristics (n=10).
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Methods: The digital messaging intervention was grounded in social cognitive and self-determination theories and was
designed to promote physical activity and provide evidence-based information about SLE-related fatigue. Messages were:
1) adapted from a published behavioral theory-based physical activity messaging intervention and 2) created de novo to
address themes previously identified as important to individuals with SLE. Messages were coded by content area and
behavior change technique and written with attention to readability and autonomy-supportive language. Newly developed
messages were then reviewed by individuals with SLE, who completed surveys rating message usefulness using a 5-point
Likert scale. They provided open-ended feedback in semi-structured interviews conducted online via Zoom. Interviews were
recorded and transcribed, and a thematic analysis was performed. Messages were refined based on participant feedback.

Results: A total of 148 messages were reviewed as part of the development project. 69 messages were modified from the
published intervention, and 49 messages related to physical activity and 30 messages related to fatigue were created de
novo. Ten individuals with SLE (Table 1) provided feedback on the 79 new messages. Overall, participants rated the mes-
sages highly (Figures 1 & 2), with an average message rating of 1.3 [out of 5, where 1 is highest]. Thematic analysis of inter-
view feedback revealed three key themes: 1) mixed feelings around the term “lupus warrior”; 2) the importance of using
autonomy-supportive messages; and 3) the importance of non-intimidating language around physical activity. Based on this
feedback, 27 messages were modified, 4 were removed, and 11 new messages were created to provide additional patient-
requested content.

Figure 1. Ratings of physical activity messages by participants (n=9).
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Conclusion: We used a patient-centered approach to develop a digital messaging intervention for SLE-related fatigue that
was grounded in behavior change theory. Patients rated the messages highly and provided feedback used to refine mes-
sage content and language. The feasibility and efficacy of the messaging intervention will be evaluated in a future pilot study.

Disclosure: A. Deck: None; P. Caras: None; K. Singh: None; M. Gore-Massy: Aurinia Pharmaceuticals, 1, Bristol-
Myers Squibb(BMS), 6, Johnson & Johnson, 1, 6; F. Chiu: None; S. Folta: None; S. Kasturi: GlaxoSmithKlein(GSK), 1.

Abstract Number: 0363

Comparative Risk of Demyelinating Diseases Among Patients on
TNF-Alpha Inhibitors: A Cohort Study Using the TriNetX Database

Rafal Ali1, Yurilu Gonzalez Moret2, Roua Hussein3 and Fabian Rodriguez4, 1Jefferson Einstein Philadelphia, Lansdale, PA,
2Jefferson Einstein Philadelphia, Philadelphia, PA, 3Al-Mustansiriyah University/ college of medicine, New York, NY,
4Jefferson Einstein Hospital, Philadelphia, PA

Figure 2. Ratings of fatigue messages by participants (n=9).
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: TNF-alpha inhibitors are widely used in the field of rheumatology and have been linked to various
possible adverse events, including demyelinating diseases. This association has not been proven, and the general practice
is to avoid these medications in patients with demyelinating diseases or multiple sclerosis. Prior reported cases of demyelin-
ating disease mainly involve patients receiving etanercept. Reported findings include nonspecific neurologic symptoms such
as confusion, ataxia, paresthesia, facial nerve palsy, optic neuritis, hemiparesis, transverse myelitis, and Guillain-Barré syn-
drome. These symptoms partially or completely improved after stopping the medication. The estimated incidence of demy-
elinating disease in patients receiving etanercept was 31 per 100,000 patient-years of exposure compared to 4-6 per
100,000 in the general population.

We aim to evaluate the risk of developing demyelinating disease in patients receiving different TNF-alpha inhibitors. We used
Trinetx database which encompasses data of more than120 million patients from 5 countries.

Methods: Using the Trinetx database, we identified five different cohorts for each of the TNF inhibitors, excluding patients on
other TNF inhibitors (adalimumab, etanercept, infliximab, certolizumab pegol, and golimumab). The index event was the first
time the medication appeared in the patient’s chart. We studied outcomes of (demyelinating diseases of any type, Multiple
sclerosis, optic neuritis, neuromyelitis optica, transverse myelitis, Guillain-Barré syndrome, and Bell’s palsy) occurring within
10 years of index event. Patients with these outcomes before starting TNF-alpha inhibitors were excluded. We then com-
pared the risk of developing demyelinating diseases in patients receiving etanercept versus adalimumab, and infliximab ver-
sus adalimumab, excluding patients with the outcome before starting medication.

Demographic data and risks for various demyelinating diseases in patients receiving TNF-alpha inhibitors
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Results: Overall, patients on different TNF inhibitors had a comparable risk of developing demyelinating disease, with an
increased risk associated with infliximab. (table 1)

When we compared etanercept versus adalimumab, there was no statistically significant difference between the two medi-
cations, apart from a slightly lower risk of optic neuritis with etanercept. However, comparing infliximab versus adalimumab,
infliximab had a statistically significant increased risk of developing demyelinating disease, multiple sclerosis, optic neuritis,
and transverse myelitis. (table 2)

Conclusion: Compared to prior reports of a higher risk of developing demyelinating disease with etanercept, our study
showed that patients on etanercept do not have an increased risk of demyelinating disease compared to other TNF inhibi-
tors, while infliximab has a statistically significant higher risk compared to adalimumab.

Disclosure: R. Ali: None; Y. Gonzalez Moret: None; R. Hussein: None; F. Rodriguez: None.

Abstract Number: 0364

Exploring 24-Hour Temporal Trends in Symptoms and Treatment of
Rheumatic Disease Through Google Search Trends

Insa Mannstadt1, J. Alex B. Gibbons2 and Bella Mehta3, 1Columbia University VP&S, New York, NY, 2Columbia University
Vagelos College of Physicians & Surgeons, New York, NY, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Symptoms of rheumatic diseases such as joint stiffness and pain are known to peak in the early
morning hours. In the digital age, tracking online search behavior offers a novel way to gain insights into what people are
thinking about at any given time. We hypothesize that internet search trends for related terms may have daily variations
which show heightened patient awareness and interest in managing these symptoms.

Risk of various demyelinating diseases: etanercept versus adalimumab and infliximab versus adalimumab
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Methods: We selected a range of keywords and topics related to symptoms and treatment of rheumatic diseases. Google
search trends provide real-time data on relative search volume for specific terms, presented on a 0-100 scale. The initial
selection of search terms was based on classic symptoms commonly associated with RA. We included only those symp-
toms with an average of >0 results over a 7-day period. The search terms were then categorized into three main groups: joint
pain-related symptoms, other RA symptoms, and treatment-related terms (Table 1). Hourly changes in Google search
trends in the United States were analyzed over a 7-day period to provide data on the temporal patterns of rheumatic disease
symptoms and behaviors.

Figure 1: 7-Day Trend of Google Searches for Joint Pain Symptoms in the United States

Figure 2: 7-Day Trend of Google Searches for Other Associated Rheumatic Disease Symptoms in the United States
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Results: Analysis of Google search trends for joint pain-related keywords revealed a consistent pattern. Searches for terms
like "hand pain," "wrist pain," and "knee pain" peaked between 05:00 and 07:00 local time across different time zones and
geographical locations, with the relative search interest for “hand pain” and “wrist pain” rapidly decreasing to less than 50%
of the maximum interest by 08:00 (Figure 1). “Knee pain” sustained interest for longer throughout the day, only reaching
50% of the maximum search interest by 13:00-14:00 and re-peaking earlier, often exceeding 75% of the maximum interest
by 8pm. Other nonspecific symptoms, such as “fatigue” and “hand swelling” showed amore dispersed search trend, peaking
in the evenings (Figure 2). Searches related to treatment options for rheumatic diseases, including queries for specific medica-
tions like "methotrexate," "joint pain treatment," "anti-inflammatory," and "NSAID," exhibited less pronounced temporal pat-
terns. However, searches for "NSAID" and "anti-inflammatory" showed peaks during the early morning hours (05:00-07:00).

Conclusion: Our analysis of Google search trends reveals distinct diurnal patterns in rheumatic disease-related search
trends, offering another qualitative avenue for valuable insights into patient behavior and concerns. The early morning peaks
in searches for "hand pain," “ankle pain, and "swollen hands" indicate that the greatest burden of symptoms of rheumatic
disease occurs during this period, suggesting that therapeutic regimens could be improved by targeting relief during these
times. The evening peak in searches for "fatigue" and “knee pain” could indicate a connection between physical exertion
and symptom awareness. These insights could provide clinicians with valuable information for timing medication dosing,
patient education, and resource allocation to better support patients’ needs.

Disclosure: I. Mannstadt: None; J. Gibbons: None; B. Mehta: None.

Abstract Number: 0365

Patients’ Behaviors and Beliefs Around Dietary Changes Among a Cohort
of Patients with Rheumatic Disease

Aaron Stubbs, Deeba Minhas, Anne Arewasikporn and Andrew Schrepf, University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1: List of Rheumatic Disease-Related Symptom Search Terms
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Figure 1: Reasons for Dietary Change

Figure 2: Barriers to Dietary Change
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Background/Purpose: Dietary interventions may help manage inflammation and are considered for adjunctive treatment of
rheumatic diseases. Our study aimed to explore patients’ behaviors and beliefs about nutrition in relation to their conditions.
Additionally, we assessed their openness to dietary changes, identified both barriers and facilitators to these changes, and
evaluated the provider’s engagement in discussions around diet.

Methods: This descriptive analysis of cross-sectional, observational survey data comprised 181 predominantly White adults
(M±SDAGE=64±12 years, median level of education attained=Bachelor’s degree) with RA (n=108), PsA (n=22), and SLE
(n=12). Participants were asked to self-report their interest in dietary change, dietary behavior, barriers and facilitators to dietary
change and provider engagement via online questionnaire distributed by the Arthritis Foundation’s Patient Voices group.

Results: Nearly three-quarters of participants reported they contemplated improving their diet to better control autoimmune
symptoms, though only 40% were currently eating a modified diet. The top 2 reasons for dietary change were symptom
improvement and preventing a secondary autoimmune disease; bottom 2 reasons were weight management and talking
to someone whose symptoms improved after dietary change (Figure 1). While participants indicated they were on average
somewhat to very confident they would make these changes, several barriers to dietary change were endorsed (Figure 2),
including “giving up foods I enjoy” (51%), “willpower” (46%), and “cost” (30%). Furthermore, participants reported being
on average only slightly to moderately familiar with anti-inflammatory diets for autoimmune diseases. Though most partici-
pants indicated a desire to receive information (61%) and follow advice from their physician about the diet and nutrition
(74%), only 25% reported having ever had discussions with their providers.

Conclusion: Patients are largely interested in dietary changes and seemmore likely to adjust their diet if this would improve their
symptoms or overall autoimmune disease. Interestingly, they appear least motivated by weight loss. However, patients perceive
many barriers to incorporating dietary changes, including a gap in knowledge about anti-inflammatory diets. These results sup-
port the notion that if clinicians proactively discuss dietary options, patients are likely to eagerly engage in these conversations.

Disclosure: A. Stubbs: None; D. Minhas: None; A. Arewasikporn: None; A. Schrepf: None.

Abstract Number: 0366

Factors Associated with Participation in Rheumatology Clinical Trials:
A UK-based Study

Koushan Kouranloo1 and Chris Wincup2, 1Internal Medicine Resident., London, United Kingdom, 2King’s College
Hospital, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinicians are encouraged to consider patient preferences for offering face-to-face vs virtual consul-
tations. This adaptability is particularly important to rheumatologists caring for patients with long-term conditions, in whom
personalized care can require ongoing adaptation. Besides advancement in technology, the relevance of remote access in
rheumatology has been explored since COVID-19 pandemic. However, to date, no study has investigated remote access
influence on patients’ perception on taking part in rheumatology clinical research. Herein, we present the results of patients’
perceptions with a rheumatic disease on involvement of clinical research virtually.
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Methods:We conducted an online survey of patients with at least one confirmed diagnosis of a rheumatic condition attend-
ing rheumatology clinic in the UK. Questions were designed by rheumatologist with input from UK-based patient charities
and four expert patients. The survey was kept open for a period of one month in 2020. Descriptive statistics were used to
summarize results.

Results: Overall, 2,024 patients completed the survey. 94% were female and the majority were 50-59 years old (32%) and
86.4% were Caucasian. 209 patients (10.3%) preferred not to disclose their ethnicity. Rheumatoid arthritis (RA) was the
most common diagnosis (n=967, 47.8%) followed by systemic lupus erythematosus (SLE; n=405, 20.0%). Demographic
data are shown in Table 1.

Participants were categorized according to their response regarding future engagement with clinical trial following the
COVID-19 pandemic: Group 1= “I will only take part in research studies that can be done by telephone or video consulta-
tion”; Group 2= “I will take part in research studies but will not want to make additional visits to hospital for research blood
tests”; Group 3= “I am just as likely to take part in any research study offered even if it requires additional visits to hospital”.
6% (n=126) were in Group 1; 23% (n=479) in Group 2; and 69% (n=1419) in Group 3. Approximately the same proportion of
females and age ranges were present across all 3 groups.

When looked specifically between ethnicity and willingness to participate in research, Caucasian patients were most likely to
patriciate in future research even it required additional visits to hospital (n=1256, 88.51%) and East Asians were least likely to
do so (n=1, 0.07). Those patients who preferred not to disclose their ethnicity, were most likely to choose telephone partic-
ipation only (n=19, 15.8%).

Table 1: Patient responses to survey on participation in clinical trials and demographic data. Group 1= I will only take part in research studies that
can be done by telephone or video consultation; Group 2= I will take part in research studies but will not want to make additional visits to hospital
for research blood tests; Group 3= I am just as likely to take part in any research study offered even if it requires additional visits to hospital. SLE:
systemic lupus erythematosus. axSpa: axial spondyloarthritis. PsA: psoriatic arthritis.
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Regarding specific rheumatic diseases, patients with SLE or vasculitis were most likely to select telephone participation only
(Group 1), while those with inflammatory arthritis (i.e. RA and seronegative arthritis) were more likely to select face to face
research participation even if additional research were required.

Conclusion: To our knowledge, this is the largest survey database exploring attitudes towards participation in future rheu-
matology clinical trials in the UK. We note marked differences between patients of different ethnicities and diagnosis in pre-
ferred level of engagement. Our results highlight the need to implement strategies to widen participation in traditionally
understudied population.

Disclosure: K. Kouranloo: None; C. Wincup: Versus Arthritis, Lupus UK, Astrazeneca and British Society for
Rheumatology, 5.

Abstract Number: 0367

Opinions from Rheumatoid Arthritis Patients and Providers on
Discontinuing Methotrexate in Stable Disease

Peri Newman1, Sharon Banks1, Rayford June2, Erik Lehman3, Glennys Smith4, Vandana Rai4, Nicole Wilson4, Nancy
Olsen5 and Tarun Sharma4, 1Penn State Health, Hershey, PA, 2Penn State College of Medicine/Lebanon VA Medical
Center, Hummelstown, PA, 3Penn State College of Medicine, Hershey, PA, 4Allegheny Health Network, Pittsburgh, PA,
5Penn State University/Milton S Hershey, Hershey, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The 2021 American College of Rheumatology guidelines for treatment of rheumatoid arthritis
(RA) conditionally recommend a gradual discontinuation of methotrexate (MTX) over biologic discontinuation. While MTX
tapering may be a consideration for some patients, successful implementation will require understanding of patient and pro-
vider perspectives on methotrexate reduction. In this study, we aimed to evaluate the perspectives of patients and providers
at different stages of practice on MTX tapering in stable RA at two tertiary care centers serving different patient populations.
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Methods: After IRB approvals, Allegheny Health Network (AHN-urban) and Penn State Health (PSH-rural) rheumatology
providers and RA patients at least 18 years old and on a stable dose of MTX for at least 6 months were surveyed on their
perspectives about MTX use and taper. Patient surveys included questions about demographics, health history related
to RA and MTX use, and views on tapering and discontinuation of MTX. Provider surveys included questions about years
of experience, timing of tapering, and preferred strategies for tapering. All surveys were anonymous. Data were collected
in REDCap. Chi square analysis and Wilcoxon rank sum tests were used to analyze stratified data.

Results: Surveys were collected from patients: 73 at AHN and 70 at PSH. They included 112 females (78%); 86% were White.
Duration of RA was >11 years in 52% and duration of MTX use was >7 years in 50%. Self-assessed RA status ( 0=very well and
10 = poor) was significantly better in White patients (mean score 3.41) than in non-White patients (mean score 5.06; p=0.007). In
response to questions about MTX tapering, significant differences were noted in defined subgroups (Table 1). Tapering trials of
MTX were more frequent at AHN than PSH (P=0.02) maybe related to medical co-morbidities, were more frequently attempted
or considered in males than females (P=0.005, P=0.042, respectively) and in those with > 21 years of disease (P=0.01). Tapering
off MTX was more frequent in patients on the drug for at least 8 years than those with < 8 years (P=0.01). However, concerns
about risks of reducing or stopping MTX, including flares or worsening, were greater in patients on MTX for at least 8 years
(P values 0.0036, 0.00178, 0.00145) and were also greater in females than males (P=0.046). The frequency of skipping MTX
was greater in patients < 65 years of age than those older (P=0.024). Surveys were completed for 16 providers at AHN and
8 at PSH; 42% had been in rheumatology practice for ≥15 years (Table 2). Providers with < 15 years of experience were more
likely to consider concurrent DMARD as favorable for tapering MTX (P=0.019) and were also more likely to consider patient pref-
erences against tapering (P=0.004). No significant differences were found between the two provider networks (not shown).

Conclusion: In our multi-center study, we uncovered patient and provider factors that could influence tapering decisions,
including age, race, sex, duration of RA, duration of MTX use, provider’s years of experience, and population-level differ-
ences between two different tertiary care centers. Consideration of these factors will facilitate decisions regarding MTX
tapering in stable RA.
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Disclosure: P. Newman: None; S. Banks: None; R. June: None; E. Lehman: None; G. Smith: None; V. Rai: None;
N. Wilson: None; N. Olsen: Amgen, 5, UCB, 5; T. Sharma: None.

Abstract Number: 0368

Development and Validation of a Patient-centered Self-evaluation
Questionnaire in Systemic Lupus Erythematosus: LUPIN®

Marc Scherlinger1, Jean-Francois Kleinmann1, Antonin Folliasson2, Marianne Riviere3, Raphaelle Rybak4, Sabine
Malivoir5, Jean-François Viallard6, Estibaliz Lazaro7, Christophe Richez8, Irene Machelart9, Nadine Magy-Bertrand10,
Audrey Gorse11, Gilles Blaison12, Julien Campagne13, Benjamin Dervieux14, Thomas Moulinet15, Roland Jaussaud16,
Pascal Roblot17, Mathieu Puyade17, Amélie Servettaz18, Pauline Orquevaux18, Julie le Scanff19, DANIEL WENDLING20,
Marc Andre21, Ludovic Trefond21, Perrine SMETS22, Nicolas Baillet23, Christophe Deligny24, Xavier Mariette25, ARNAUD
HOT26, Emmanuelle David27, Laurent Perard28, Estelle Jean29, Sarah Permal30, Denis WAHL31, Christian Agard32,
François Chasset33, Baptiste Hervier34, Pasquer Ronan2, Mickael Martin17, Ludivine Lebourg35, Frederic Renou36, Loic
Raffray36, Elisabeth Diot37, Cecile Fermont38, Thierry Martin39, Anne-Sophie Korganow39, Jacques-Eric Gottenberg40,
Jean Sibilia41 and Zahir Amoura42, 1Strasbourg University Hospital - National reference center for autoimmune
disease, Rheumatology, Strasbourg, France, 2Hometrix Health, Paris, France, 3Association Francaise du Lupus et
autres maladies autoimmunes (AFL+), Metz, France, 4Association Francaise du Lupus et autres maladies
autoimmunes (AFL+), Paris, France, 5APHP Pitié Salpêtrière - National reference center for autoimmune disease,
Internal Medicine, Paris, France, 6CHU de Bordeaux, Hôpital Haut-Lévêque, Pessac, FR, Bordeaux, France, 7Bordeaux
University Hospital, Pessac, France, 8Université de Bordeaux, Bordeaux, France, 9CH de Bayonne - Competence
center for autoimmune diseases, Internal Medicine, Bayonne, France, 10CHU de Besancon - Competence center for
autoimmune diseases, Internal Medicine, Besançon, France, 11CH de Chambery - Competence center for
autoimmune diseases, Internal Medicine, Chambery, France, 12CH de Colmar - Competence center for autoimmune
diseases, Internal Medicine, Colmar, France, 13Hôpital Robert Schuman - Competence center for autoimmune
diseases, Internal Medicine, Metz, France, 14CH de Mulhouse - Competence center for autoimmune diseases, Internal
Medicine, Mulhouse, France, 15CHRU de Nancy, Vandœuvre-lès-Nancy, France, 16CHU de Nancy - Competence center
for autoimmune diseases, Internal Medicine, Nancy, France, 17CHU de Poitiers - Competence center for autoimmune
diseases, Internal Medicine, Poitiers, France, 18CHU de Reims - Competence center for autoimmune diseases, Internal
Medicine, Reims, France, 19CH - Competence center for autoimmune diseases, Internal Medicine, Villefranche-sur-
Saone, France, 20University Hospital, Besançon, France, 21CHU de Clermont-Ferrand - National reference center for
autoimmune disease, Internal Medicine, Clermont-Ferrand, France, 22Clermont Ferrand University Hospital - National
reference center for autoimmune disease, Internal Medicine, Clermont-Ferrand, France, 23CH de Basse-Terre -
Competence center for autoimmune diseases, Internal Medicine, Basse-Terre, France, 24University Hospital of
Martinique - National reference center for autoimmune disease, Internal Medicine, Fort-de-France, Martinique,
25Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 26Service de Médecine interne, Hôpital
Edouard Herriot, Hospices Civils de Lyon, Lyon, France, 27HCL - Croix Rousse, Internal Medicine, Lyon, France,
28Hopital Saint-Joseph, Internal Medicine, Lyon, France, 29APHM - La Timone, Internal Medicine, Marseille, France,
30CH Mayotte - CH Wallis-et-Futuna, Internal Medicine, Mamoudzou, Mayotte, 31Lorraine University, Nancy, France,
32CHU de Nantes - National reference center for autoimmune disease, Internal Medicine, Nantes, France,
33Dermatology, Hôpital Tenon, Paris, France, 34APHP Saint-Louis - National reference center for autoimmune disease,
Internal Medicine, Paris, France, 35CHU de Rouen, Internal Medicine, Rouen, France, 36CHU La Réunion - Competence
center for autoimmune diseases, Internal Medicine, Saint-Denis, Reunion, 37CHU de Tours - Competence center for
autoimmune diseases, Internal Medicine, Tours, France, 38CH de Valence - Competence center for autoimmune
diseases, Internal Medicine, Valence, France, 39Strasbourg University Hospital, National reference center for
autoimmune disease, Clinical Immunology, Strasbourg, France, 40Rheumatology Department, Strasbourg University
Hospital,, Strasbourg, France, 41Strasbourg University Hospital, National reference center for autoimmune disease,
Rheumatology, Strasbourg, France, 42French National Reference Centre for Systemic Lupus Erythematosus, Pitié-
Salpêtrière Hospital, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Systemic Lupus Erythematosus (SLE) features unpredictable disease activity fluctuations, making
flare hard to detect and significantly impairing quality of life. This highlights the need for improved patient-reported outcomes
(PROs) and the development of patient-centered tools that allow individuals to monitor their disease activity and burden,
empowering them to better manage their condition.

This work aims to develop and evaluate the characteristics of a self-report questionnaire (LUPIN) to assess SL disease activ-
ity and lupus-relevant PROs.

Methods: Patient representatives from a national lupus association (AFL+) and lupus experts developed a self- report ques-
tionnaire which included several domains of SL perceived activity (Fig. 1) and SF36. Prior to a medical consultation, the
patient filled the questionnaire which was sealed. The physician then blindly evaluated the patient and documented their
characteristics along with a physician global assessment (PhGA) and a disease activity index (SLEDAI-2K). The question-
naires were distributed to 34 centers in metropolitan France and its overseas territories. Correlations between patient
response in individual domains and physician assessment were evaluated using Spearman’s regression and Student’s test
was used to determine causes of discordance between PROs and clinician assessment.

Fig. 1: The LUPIN questionnaire (paper or electronic form).
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Results:Questionnaires from 444 patients were analyzed, with a mean age of 45 [44;47] years including 85%women. Aver-
age SLE duration was 14 [13;15] years. Most patients had history of articular and cutaneous involvements (86% and 72%),
35% had lupus nephritis and 29% scored a SLEDAI ≥ 4, with an average score of 3.4 [3.0;3.9].

PhGA correlated moderately with SLEDAI and clinical SLEDAI (r = 0.45 and 0.48). As expected, there was a weak albeit sta-
tistically significant correlation between LUPIN components and SLEDAI, cSLEDAI or PhGA (r < 0.39 for all). However, there
were strong correlations between several LUPIN components and SF36 domains (r = 0.69 for pain evaluation; 0.66 for phys-
ical function; 0.65 for fatigue). A LUPIN global composite score and SF36 physical and pain domains correlate also well: 0.69
< r < 0.79 (p < 0.0001 for all correlations cited above; Fig. 2).

After classifying patients into 3 groups based on physician-patient disease activity agreement (Concordant active, Concor-
dant inactive, Discordant), we found that the most significant differences between subgroups are in patient’s pain and
fatigue perception, unrelated to physician’s suspicion of central pain sensitization or mechanical pain (Fig. 3).

Fig. 2: Spearman’s correlation matrix between LUPIN questionnaire components, SF36 and the physician’s assessment of disease activity. Each
value corresponds to the spearman r value, in bold when r >0.5 and when there is a statistically significant correlation after adjusting p-value for
multiple testing using the Bonferroni method.
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Conclusion: Several LUPIN components have a significant correlation with SF36 domains, making LUPIN a patient-friendly
tool for evaluating PROs. As expected, a simple classic linear correlation in this study, where 2/3 of the population had low
activity (SLEDAI < 4), showed weak correlations between LUPIN and physician-assessed disease activity. A complex rela-
tionship between SLEDAI & LUPIN is being tested with AI / deep learning to predict SLEDAI more accurately. Monitoring
LUPIN prospectively could offer a more sensitive method for detecting fluctuations in disease activity. This approach is being
tested in an ongoing smartphone-based study.

Disclosure:M. Scherlinger: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Biogen, 2, Bristol-Myers Squibb(BMS), 2, Frese-
nius Kabi, 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Nordic Pharma, 2, Novartis, 2, Roche, 2, Sandoz, 2; J. Kleinmann:
None; A. Folliasson: None; M. Riviere: None; R. Rybak: None; S. Malivoir: None; J. Viallard: None; E. Lazaro: None;
C. Richez: Abbvie, Astra Zeneca, BMS, GSK, Lilly, Novartis, Pfizer, UCB, 6, Lilly and Biogen, 5; I. Machelart: None;
N. Magy-Bertrand: None; A. Gorse: None; G. Blaison: None; J. Campagne: None; B. Dervieux: None; T. Moulinet:
None; R. Jaussaud: None; P. Roblot: None; M. Puyade: None; A. Servettaz: None; P. Orquevaux: None; J. le Scanff:
None; D. WENDLING: None; M. Andre: None; L. Trefond: None; P. SMETS: None; N. Baillet: None; C. Deligny: None;
X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfizer, 2; A. HOT: None;
E. David: None; L. Perard: None; E. Jean: None; S. Permal: None; D. WAHL: None; C. Agard: None; F. Chasset: Astra-
Zeneca, 1, 2, 4, 5, Biogen, 12, National coordinator of clinical trial, BMS, 6, 12, National coordinator of clinical trial, GSK,
1, 4, 5, HorizonTherapeutics, 1, 4, Merck, 1, 4, PrincipaBio, 1; B. Hervier: None; P. Ronan: None; M. Martin: None;
L. Lebourg: None; F. Renou: None; L. Raffray: None; E. Diot: None; C. Fermont: None; T. Martin: None; A. Korganow:
None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; J. Sibilia:
None; Z. Amoura: Amgen, 1, 5, AstraZeneca, 1, 5, 6, GSK, 1, 5, 6, Novartis, 1, 5, Roche, 5.

Fig. 3: Cause of discordance between patients’ perceived activity and physicians’ assessment of lupus activity. A positive value indicates higher
criteria average in Discordant population. The absolute value magnitude reflects the difference between the mean values of the two populations
for the studied criteria. Bold values indicate a statistically significant correlation (p-value adjusted for multiple testing).
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Abstract Number: 0369

Can Treatment Expectations or Treatment Itself in Patients with
Arthralgia Suspicious for Progression to Rheumatoid Arthritis Improve
Illness Perceptions?

Simonetta van Griethuysen1, Quirine Dumoulin2 and Annette van der Helm-van Mil3, 1Leiden University Medical
Center, Leiden, Netherlands, 2Leiden University Medical Centre, Leiden, Zuid-Holland, Netherlands, 3LUMC, Leiden,
Zuid-Holland, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Negative Illness perceptions (IPs) are associated with poorer disease outcomes in rheumatoid
arthritis (RA). Unfortunately, IPs are generally fixed in established RA. We hypothesized that IPs are modifiable in arthralgia
at-risk of RA. We aimed to study if the prospect of treatment, or receiving DMARD-treatment itself, will lead to more positive
IPs in patients with clinically suspect arthralgia (CSA).

Methods: 485 CSA-patients were studied for IPs at baseline using the Brief Illness Perception Questionnaire (BIPQ), cover-
ing cognitive, emotional and comprehensibility domains. Of these, 249 (included in observational cohorts) were informed
that there is no DMARD-treatment, while 236 were offered DMARD-treatment in the TREAT-EARLIER trial. Furthermore
the effect of receiving DMARD-treatment itself on IPs was studied by comparing the course of BIPQs during two-year of
patients receiving treatment (1-year methotrexate) or placebo in the TREAT-EARLIER trial.

Results: Comparison at baseline showed that CSA-patients to whom treatment was offered have more confidence in treat-
ment (p=0.002) and experience a deeper understanding of their disease (p=0.002). Longitudinal comparisons showed that
patients who received treatment show sustained improvements in IPs compared to placebo in four cognitive domains: the
experience of physical complaints (p=0.040), the illness’ influence on their life (p=0.001), the treatment effectiveness
(p=0.041) and longevity of the disease (p=0.045).

Conclusion: Both the prospect of treatment and DMARD-treatment itself improved IPs in CSA, mainly in cognitive domains.
These data suggest the presence of a ‘psychological window-of-opportunity’, which may provide possibilities to improve
disease outcomes.

Disclosure: S. van Griethuysen: None; Q. Dumoulin: None; A. van der Helm-van Mil: None.

Abstract Number: 0370

Adolescents’ and Providers’ Perceptions of the Transition from Pediatric
to Adult Rheumatology

Julia Witowska, Brett Curtis, Melanie Donahue, Sara Platte, Rebecca Northway and Jacqueline Madison, University of
Michigan, Ann Arbor, MI
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Figure 1. Patients’ and providers’ perspectives on current transition practices.

Figure 2. Patients’ and providers’ rankings of transition factors.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The transition from pediatric to adult rheumatology is a vulnerable period for adolescents and is associ-
ated with greater disease burden. Adolescents require an organized transition to reduce loss to follow up and maintain disease
control, but stakeholder perspectives surrounding this process remain poorly defined. The aim of this study was to evaluate
patients’ and providers’ perspectives on current practices for transitioning patients from pediatric to adult rheumatology.

Methods: A 32-question survey was sent to patients aged 18-27 who transitioned from pediatric to adult rheumatology
between 2020-2023 and pediatric, adult, and med-peds rheumatologists. The study was completed at a single institution
without a formal transition program and evaluated adolescent patients’ and providers’ experiences with current transition
practices. Results were analyzed using the Mann-Whitney U test.

Table 1. Patients’ concerns regarding current transition practices by theme.
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Results: The survey was completed by 25 patients and 25 rheumatologists (6 pediatric, 15 adult, 4 med-peds). Patients and
providers agreed that adolescents were nervous about transitioning to adult rheumatology (72% and 79% respectively,
Figure 1). More patients (88%) reported an adequate level of understanding of their rheumatic condition compared to their
providers (55%) at time of transition (U = 105.00, p < 0.001), along with greater ability to manage their medications indepen-
dently (88% versus 32%, U = 53.50, p < 0.001). Less than half of providers (44%) and patients (32%) reported having dis-
cussed differences between pediatric and adult care, and only 58% of providers and 46% of patients reported discussing
long term consequences of their condition, with no statistically significant difference in either case. Insurance coverage
was also rarely discussed (6% of providers, 21% of patients). Most providers (55%) and patients (72%) reported good dis-
ease control at time of transition, but only 15% of providers and 44% of patients were satisfied with current transition prac-
tices. In rating factors for a successful transition, providers and patients agreed that stability of disease and patient
knowledge of disease condition were the most important factors, and access to educational resources was least important
(Figure 2). Patients’ primary concerns regarding transition were related to preparedness for transition, relationship with their
providers, and systemic factors (Table 1).

Conclusion:Without a structured transition program, there appear to be gaps in the care experienced by adolescents mov-
ing from pediatric to adult rheumatology. Important transition topics were not reported as discussed, and satisfaction with
current transition practices is low. This study identifies several specific areas that can be targeted for improvement in building
a more robust transition process for patients with rheumatic conditions.

Disclosure: J. Witowska: None; B. Curtis: None; M. Donahue: None; S. Platte: None; R. Northway: None;
J. Madison: None.

Abstract Number: 0371

This Is Caring: Enhancing Patient Education Materials for Individuals with
Morphea Through Qualitative Inquiry

Jennifer Foster1, Robin Higashi2, Priya Sarlashkar1 and Heidi Jacobe1, 1The University of Texas Southwestern Medical
Center, Department of Dermatology, Dallas, TX, 22UT Southwestern Medical Center, Peter O’Donnell Jr School of Public
Health, Dallas, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patient education materials (PEMs) are essential for conveying disease and treatment information,
empowering patients to actively participate in their care. However, PEMs for rare diseases often fall short, potentially wors-
ening patients’ sense of helplessness. Research on the development and efficacy of PEMs in rheumatologic conditions is
limited. For conditions like localized scleroderma, effective PEMs are critical. This study determined patients’ experiences
with localized scleroderma and their preferences for educational materials, with the goal of improving the quality and rele-
vance of PEMs for this condition.

Methods: We conducted a qualitative study with a grounded theory approach using focus groups with individuals diag-
nosed with localized scleroderma at a quaternary academic medical center in Texas. Participants were identified from a
patient registry. Focus groups were co-facilitated by two investigators trained in qualitative methods and held at the
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outpatient clinical care building. Discussions covered localized scleroderma-related information-seeking behaviors, prefer-
ences for receiving information, and reactions to a draft PEM packet. Transcripts were double-coded by the lead investigator
and a second researcher, with discrepancies resolved through discussion. Patterns and themes were identified across code
reports using NVivo 14 for data analysis and management.

Results: Sixteen individuals across four focus groups participated between January and March 2024. Most (87.5%) partic-
ipants were white and female and included adults with adult onset (87.5) disease and pediatric onset disease. Sessions
averaged 68 minutes, including a short break. Findings were synthesized into three themes: localized scleroderma-related
information-seeking behaviors, preferences for receiving information and communicating with clinicians, and reactions to
the draft PEM packet.

Within localized scleroderma-related information-seeking behaviors, the following subthemes were identified: desire to learn
about their health condition, general health information seeking behaviors, specific online search behaviors, dissatisfaction
with available information and the role of online support groups and social media in information seeking.

Within preferences for receiving information and communicating with clinicians, the following subthemes were identified:
desire for thoughtful, printed materials from clinicians, descriptions of materials from clinicians as factual, reliable information,
and building patient-clinician relationship through communication.

Within reactions to the draft materials, the following subthemes were identified: Overall responses and emotions elicited,
new or valuable information, missing information, and overall suggestions to improve patient care.

Conclusion: The study highlights the role PEMs play in building patient-clinician relationships and the current information
seeking behaviors of patients with localized scleroderma. Insights from patient experiences can guide the enhancement of
educational materials, ensuring they meet the specific needs of individuals with localized scleroderma.

Disclosure: J. Foster: None; R. Higashi: None; P. Sarlashkar: None; H. Jacobe: None.

Abstract Number: 0372

Readability Analysis of the American College of Rheumatology Patient
Education Material

Quynh Giao Nguyen, Arianna Moss and Priyanka Iyer, University of California Irvine, Orange, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patient education materials are an important resource to improve health education. According to
the American Medical Association (AMA), education materials should not be written above a 6th grade reading level to be
understood by the public1. We aim to evaluate the readability of the American College of Rheumatology (ACR) patient
education materials and use ChatGPT 3.5 to modify the reading level of the education materials to a 6th grade reading
level.
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Methods: Four validated readability assessment tests were selected to assess the readability levels for 96 online ACR
patient education materials on rheumatic conditions and treatments2,3: the Gunning Fog Index (GFI), Flesch-Kincaid Grade
Level (FKGL), Coleman-Liau Index (CLI) and Simple Measure of Gobbledygook Index (SMOG). In addition to the above tests,
a validated online readability software also provided an average reading level consensus and mean reading age based on
eight popular reading level formulas4. Mean, medial interquartile range, standard deviation (SD) for each of the scores were
calculated. All education materials were inputted into ChatGPT with the prompt “Rewrite the following text at a 5th grade
reading level:” to rephrase each portion of text to the desired 6th grade reading level. The 5th grade reading level was
selected as prior research has shown that prompting ChatGPT to reformulate text at this level better approximates the
desired reading level5. The output was reviewed by the authors to ensure accuracy and valid syntax. These converted
excerpts were evaluated for readability using the online readability scoring software4.

Results: The mean (± SD) readability ratings of GFI, FKGL, CLI, and SMOG from the 96 original ACR patient education
materials were 14.24 (1.85), 11.50 (1.74), 13.31 (1.42), 10.33 (1.29), respectively. Each of the ACR materials had average
reading level scores beyond 8th grade level, with a mean of 12th grade level (mean 12.02 ± 1.35). After the ChatGPT

Figure 2. Box and whisker plot depicting distribution of readability grade levels as measured by different readability metrics.

Figure 1. Schematic diagram assessing readability of ACR patient education materials and simplifying the materials with ChatGPT.
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prompt, the calculated average reading level for the simplified education materials ranged from grades 7 to 13 with a mean of
9.35 ± 1.12. The mean (± SD) readability ratings of GFI, FKGL, CLI, SMOG for the simplified versions were 10.70 (1.39), 8.29
(1.21), 10.18 (1.11), and 7.68 (1.05), respectively.

Conclusion: The readability level of all the ACR patient education materials is above the recommended reading level by the
AMA. Although ChatGPT was able to reduce the reading level of the materials significantly, additional analysis revealed that it
was unable to reduce the reading level to the desired 6th grade level. Further research is warranted to refine the use of
ChatGPT or other AI tools in reframing patient information accurately. We support the ACR’s efforts to develop patient edu-
cation materials but recommend simplifying and improving readability of the materials, aiming for a 6th grade reading level.

Disclosure: Q. Nguyen: None; A. Moss: None; P. Iyer: None.

Table 1. An example of a patient education document that ChatGPT enhanced for readability.
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Abstract Number: 0373

Enhancing Lupus Patient Education and Support at Kings County Hospital

Dmytro Gatsak1, Jayashree Gandhi1, Aleksander Feoktistov2, Eugeniya Golub3 and Michael Trevisonno4, 1Kings County
Hospital/ SUNY Downstate Medical Center, Brooklyn, NY, 2Kings County Hospital Center/ H+H NYC, Brooklyn, NY, 3Kings
County Hospital/ SUNY Downstate Medical Center, Staten Island, NY, 4State University of New York Downstate Medical
Center, Brooklyn, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Kings County Hospital, located in Brooklyn, New York, sees an estimated 243 patients with Sys-
temic Lupus Erythematosus (SLE) annually. The patient demographic is predominantly African American or African Carib-
bean. This population tends to have a higher rate of organ system involvement, increased active disease activity, and
lower levels of social support. The intricate nature of lupus, with its ambiguity, inconsistency, and lack of predictability, poses
significant challenges for patients. We aim to identify the educational barriers and support needs of our patients. In addition,
we plan to create an intervention that can effectively bridge the knowledge gap and provide robust support for patients
with SLE.

Methods: A 9-item survey was provided to patients with SLE during clinic visits. The survey included questions on medica-
tion adherence, barriers to management, current disease knowledge, and preferred educational methods. Educational inter-
ventions in the form of a mock video interview and a brochure were created based on the results of the patients’ preferred
method. We plan to create a post-intervention survey to identify improvement in knowledge and compliance.

Results: Thirty-four patients responded to the survey. The majority of patients reporting knowing basic information (49%),
very little (9%) or nothing at all (9%) about their disease. Forty-two percent of participants missed at least one dose of their
prescribed medication in a given week, 27% did not understand the purpose of each medication they were taking, and
56% did not know where to find accurate information about their disease. When asked about their preferred methods of
education, most participants favored direct education from their physicians (62%) and video-based learning (35%).
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Conclusion: Our population with SLE has poor medication adherence and lacks medical knowledge about their disease.
These findings illuminate the pressing need for an intervention that can effectively bridge the knowledge gap and provide
robust support for patients with SLE. We plan to address these needs by utilizing the preferred educational methods of video
and direct education from a physician, thereby improving patients’medical knowledge of SLE and enhancing their ability to
manage their condition effectively.

Disclosure: D. Gatsak: None; J. Gandhi: None; A. Feoktistov: None; E. Golub: None; M. Trevisonno: None.

Abstract Number: 0374

How Do Patient Decision Aids Enable Purposeful Shared Decision-Making
in Rheumatology? An Integrative Review

Ibiyemi Oke1, Ruoning Ni1 and Bharat Kumar2, 1UNVERSITY OF IOWAHOSPITALS AND CLINICS, Iowa City, IA, 2University
of Iowa Hospitals and Clinics, Iowa City, IA
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Shared decision-making (SDM) is a process in which patients and clinicians work together to make
health care decisions. Purposeful SDM (PSDM) is a problem-based approach that emphasizes the multifaceted nature of
SDM in response to different settings and contexts. The PSDM Framework highlights 4 modes of SDM, namely: Weighing
treatment options (Mode 1), Negotiating intra- or interpersonal conflict (Mode 2), Problem-solving multiple competing
demands (Mode 3), and Developing existential insight (Mode 4). In this integrative review, we systematically identify rheuma-
tology patient decision aids (PDA’s) described in peer-reviewed published literature, characterize which conditions they
address, and assess how they support purposeful SDM.

Methods: Articles were identified through a search of Ovid MEDLINE, EMBASE, CINAHL, ERIC, PsycINFO, Sciverse Sco-
pus, EBM Reviews, PsycARTICLES, Cochrane Systemic Reviews, and Cochrane Central Register of Controlled Trials from
1948 to 2023. Additional sources were identified through contacting authors and scanning references. The research team
analyzed patient decision aids through the Purposeful SDM Framework and classified them into one of four modes.

Out of 1503 initial records, 26 manuscripts describing the development, evaluation, and delivery of 23 patient decision aids were included for this
integrative review.
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Additionally, research team members utilized the SUNDAE Checklist (Standards for UNiversal reporting of patient Decision
Aid Evaluation), a 26-item checklist to assess the quality of manuscripts evaluating the use of these PDA’s.

Results: 46 records were identifying meeting the inclusion criteria. Among the 26 articles that contained original data regard-
ing PDA’s, there were 23 patient decision aids. The most common conditions represented include rheumatoid arthritis (n=8),
Osteoarthritis (n=7), and lupus nephritis (n=4). Among the 23 total PDA’s, 19 addressed weighing treatment options (Mode
1), while 2, 2, and 1 addressed ‘Negotiating intra or interpersonal conflict’ (Mode 2), “Problem-solving multiple competing
demands” (Mode 3), and “Developing existential insight” (Mode 4), respectively. The quality of publications evaluating the

The vast majority of PDA’s (79.2%) covered rheumatoid arthritis, osteoarthritis, and lupus nephritis

The quality of manuscripts describing the evaluation, development, and delivery of rheumatology-associated patient decision aids, as character-
ized by the SUNDAE Checklist, was high (median=21; mean=20.3) with considerable variability (standard deviation=4.4).
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PDA’s varied considerably. The median number of criteria satisfied was 21 (out of 26), with considerable variation (mean:
20.3+4.4).

Conclusion: The vast majority of rheumatology-specific PDA’s support SDM with respect to weighing treatment options
(Mode 1) with very few addressing other modes of shared decision-making. Among conditions, rheumatoid arthritis, osteo-
arthritis, and lupus nephritis are the prime foci of PDA’s. Manuscripts describing the development, evaluation, and delivery of
PDA’s in rheumatologic conditions tend to be fairly high in quality, per the SUNDAE Checklist, but with great variability. Alto-
gether, our review suggests that there exist opportunities to develop and refine tools that (1) address other modes of shared
decision-making beyond weighing treatment options, (2) cover a wider variety of rheumatologic conditions, and (3) more
transparently report evaluation of PDA content, development, and delivery.

Disclosure: I. Oke: None; R. Ni: None; B. Kumar: None.

Abstract Number: 0375

Patient Outcomes During the Implementation of a Patient Decision-Aid
for a Diverse Population of Systemic Lupus Erythematosus: A Study in
15 U.S. Rheumatology Clinics

Jasvinder Singh1, Larry Hearld2, Walter Chatham3, Sonali Narain4, Narender Annapureddy5, Diane Kamen6, Kimberly
Trotter7, vikas Majithia8, Zineb Aouhab9, Swamy Venuturupalli10, Daniel Wallace11, rosalind Ramsey-Goldman12, Alfred
Kim13, Maureen McMahon14, S. Sam Lim15, Kalpana Bhairavarasu16, Alexa Meara17, Kenneth Kalunian18 and Cathy Lee
Ching19, 1Baylor College of Medicine, Birmingham, AL, 2University of Alabama at Birmingham (UAB), Birmingham, AL,
3University of Nevada, Las Vegas, Las Vegas, NV, 4Northwell Health, Great Neck, NY, 5Vanderbilt University Medical
Center, Nashville, TN, 6Medical University of South Carolina, Charleston, SC, 7University of Chicago, Chicago, IL,
8University of Missisippi Medical Center (UMC), Jackson, MS, 9Loyola University Medical Center, Oak Brook, IL, 10Attune
Health, Beverly Hills, CA, 11Cedars Sinai Medical Center, Studio City, CA, 12Northwestern University, Chicago, IL,
13Washington University School of Medicine, Division of Rheumatology, Department of Medicine, St Louis, MO, 14UCLA
David Geffen School of Medicine, Los Angeles, CA, 15Emory University, Atlanta, GA, 16Baylor College of Medicine, Sugar
Land, TX, 17The Ohio State University Wexner Medical Center, COLUMBUS, OH, 18University of California San Diego, La
Jolla, CA, 19UMMC, Jackson, MS

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To implement a self-administered patient decision-aid (PtDA) for lupus in outpatient clinics, assess
its reach/penetration within each clinic, and examine patient outcomes

Methods: An effective computerized lupus PtDA was provided through a touchscreen tablet in clinics, a weblink, or as
smartphone application, in 15 rheumatology outpatient clinics. We examined penetration/reach in the clinic. Secondary out-
comes at baseline, 12- and 24-month follow-up based on validated surveys included: (1) Patient decisional conflict (score
range 0-100; lower score is better); (2) shared decision-making (SDM) with Control Preferences Scale (CPS) that assesses
the concordance between patient’s preferred and actual role in managing lupus was assessed with 2-item (percent agree-
ment; range, 0-100%; higher % agreement indicating better SDM); (3) patient involvement in SDM on 3-item CollaboRATE
scale (score range 0-27; higher score indicating better involvement and understanding); (4) patient-physician communica-
tion using Inter-personal Processes of Care Short Form (IPC-SF; 18-item; score range 18-90; higher scores indicating better
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care process); and (5) patient satisfaction using 1-item (score range 1-5, higher scores indicating higher satisfaction).

Results: Among 15 geographically diverse U.S. rheumatology clinics, 1,773 patients viewed the lupus PtDA during regular
clinic visits. The penetration/reach (primary outcome) ranged from 9% to 60%. We found that the total number of providers
in the clinic was positively associated with higher clinic penetration.

Post-PtDA view patient outcomes (n=1,773) were good-excellent at baseline: (1) Low decision conflict scale (DCS) score of
19.5 (range 0-100;); (2) 82.4% matched with regards to their preferred role to play versus the actual role played in treatment
decision-making; (3) patient involvement in SDM, CollaboRATE score was 25.1 (SD, 4.2; range 0-27); (4) patient-physician
communication process score, 82.3 (SD, 9; range 18-90); (5) 86.2% were satisfied with the ease of use. Each score per-
sisted at two follow-up visits.

Conclusion: We implemented a patient lupus PtDA dissemination for SDM in 15 geographically diverse sites with varied
success rates. Patients reported favorable outcomes using the lupus PtDA. The lupus PtDA app (ManageMyLupus) is
now freely available.

Funding: Research reported in this work was funded through a Patient-Centered Outcomes Research Institute (PCORI)
Award (SDM-2017C2-8224). The statements in this publication are solely the responsibility of the authors and do not nec-
essarily represent the views of PCORI, its Board of Governors, or the Methodology Committee.

Disclosure: J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solutions, 2, Aebona Pharmaceuticals, 11, Amarin,
Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara therapeutics, Intelligent Biosolutions, Acumen
pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, Ad, 11, Charlotte’s Web Holdings,
11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward, 2, GeoVax Labs, 11, Intuitive Surgical Inc./Phi-
lips Electronics North America, 12, food and beverage payments, Jupiter Life Science, 2, MedIQ, 2, Medscape,
2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med, 2, Practice Point communications, 2, Put-
nam associates, 2, ROMTech, Atheneum, Clearview healthcare partners, American College of Rheumatology, Yale,
Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher, 2, Seres Therapeutics, 11, speaker’s
bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health, 2, Two Labs Inc, 2, UBM LLC, 2, WebMD, 2, Zim-
mer Biomet Holdings, 5; L. Hearld: None; W. Chatham: None; S. Narain: None; N. Annapureddy: None; D. Kamen:
Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; K. Trotter: None; v. Majithia: None; Z. Aouhab: None;
S. Venuturupalli: None; D. Wallace: None; r. Ramsey-Goldman: None; A. Kim: Amgen, 2, ANI Pharmaceuticals,
2, AstraZeneca, 5, Atara Bio, 2, Aurinia Pharmaceuticals, 2, Cargo Therpeutics, 2, Exagen Diagnostics, 2, 6, GSK,
2, 5, 6, Kypha, 2, 4, 10, Miltenyi Biotech, 2, Novartis, 5, Pfizer, 2, Synthekine, 2, Techtonic Therapeutics, 2, The Rheu-
matology Education Group, 6; M. McMahon: Amgen, 2, Artivia, 2, Astra Zeneca, 6, Aurinia, 6, Bristol-Myers
Squibb(BMS), 2, Genentech, 2, GSK, 2, 6; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK,
2, Novartis, 5, UCB, 5; K. Bhairavarasu: None; A. Meara: None; K. Kalunian: None; C. Lee Ching: None.

Abstract Number: 0376

Preliminary Results of the Ondansetron Pre-medication Trial in Juvenile
Idiopathic Arthritis: A Pragmatic Randomized Controlled Trial Nested in
the CAPRI Registry

Gaelle Chedeville1, Heinrike Schmeling2, Jean-Philippe Proulx-Gauthier3, Michelle Batthish4, Jean Jacques De Bruycker5,
Brian Feldman6, Roberta A Berard7, Roxana Bolaria8, Amieleena Chhabra9, Lily Lim10, Adam Huber11, Matthew
Berkowitz12, Thomas Loughin12 and Jaime Guzman13, and CAPRI Registry Investigators, 1The Montreal Children’s
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Hospital, Montreal, QC, Canada, 2University of Calgary, Calgary, AB, Canada, 3CHU de Quebec - Universite Laval, Quebec,
QC, Canada, 4McMaster Children’s Hospital, Hamilton, ON, Canada, 5UNIVERSITY OF MONTREAL, Montreal, QC,
Montreal, QC, Canada, 6Division of Rheumatology, The Hospital for Sick Children; Departments of Pediatrics and
Medicine, Faculty of Medicine; The Institute for Health Policy, Management and Evaluation, Dalla Lana School of Public
Health, University of Toronto, Toronto, ON, Canada, 7London Health Sciences Centre, London, ON, Canada, 8Victoria
Arthritis Center, Victoria, BC, Canada, 9University of British Columbia, Penticton, BC, Canada, 10University of Manitoba,
Winnipeg, MB, Canada, 11IWK Health Centre, Halifax, NS, Canada, 12Simon Fraser University, Burnaby, BC, Canada,
13University of British Columbia and BC Children’s Hospital, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: About 50% of children with Juvenile Idiopathic Arthritis (JIA) receiving methotrexate (MTX)
develop MTX intolerance with severe anticipatory nausea/vomiting and avoidance behaviors. Intolerance often leads
to poor adherence or stopping MTX. Our aim was to evaluate if routine premedication with the anti-emetic ondansetron
reduces MTX intolerance and increases the proportion of children able to continue MTX, compared to as-needed
ondansetron use.

Methods: Children 4-16 years in the Canadian Alliance of Pediatric Rheumatology Investigators (CAPRI) Registry who were
starting MTX for the first time were assigned, via stratified block randomization by Canadian region and patient weight, to: 1)
routine premedication with oral ondansetron from the very first dose of MTX (intervention), or 2) ondansetron used only after
developing nausea/vomiting (control). Ondansetron was prescribed as 3 doses weekly starting one hour before MTX (2mg if
< 15Kg, 4 mg if 15-30 Kg, or 8mg if >30Kg). The primary endpoint was the proportion of children who remain on MTX with
good tolerance one year after starting MTX. We hypothesized this would happen in ≥75% intervention patients versus 50%
in control patients. Intolerance was ≥6 points in the MTX Intolerance Severity Score. The COVID19 pandemic slowed recruit-

Figure 1: Screening, randomization and follow-up of study participants
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ment and the planned interim analysis was conducted with patients recruited as of October 6, 2023. Any patient who devel-
oped intolerance or discontinued MTX within a year of starting it was considered a failure, and one-year success rates were
estimated with Kaplan Meier survival analysis.

Results: Sixty-one children were assessed for eligibility, 52 were randomized and 44 contributed to the Kaplan Meier anal-
ysis. Participants randomized to intervention (n=22) or control (n=30) had comparable baseline characteristics, despite the
imbalance in number of participants due to use of stratified blocks. After a median follow-up of 45.5 weeks (intervention)
and 39 weeks (controls), we observed 7 failures in the intervention group and 8 failures in the control group with 59% and
83% of participants still on MTX at last follow-up, respectively. The estimated success at one year was 57% for intervention
and 59% for controls (risk ratio 0.91; 99% CI 0.39, 2.08). Based on computer simulations, the probability of observing
results like this if our a hypothesized success rates (75% and 50%, respectively) are correct is 0.055. Forty-six adverse
events were reported (mostly gastrointestinal, 17 in intervention and 29 in control, respectively), and one was serious (infec-
tion with hospitalization in a patient not receiving ondansetron).

Conclusion: This interim analysis showed very little signal to suggest prophylactic ondansetron increases the proportion of
patients remaining on MTX with no intolerance one year after starting it, relative to using ondansetron after nausea or vomit-
ing develop. Based on these results, the Data and Safety Committee deemed enrolling additional patients was unlikely to
change findings. It recommended stopping recruitment into the trial and completing follow-up of all subjects already
enrolled.

NCT04169828. Funded by The Arthritis Society, Canada.

Table 1: Patient characteristics at baseline
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Disclosure: G. Chedeville: None; H. Schmeling: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Janssen, 5, Pfizer,
5, UCB, 5; J. Proulx-Gauthier: None; M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant;
J. De Bruycker: Novartis, 1; B. Feldman: None; R. Berard: AbbVie/Abbott, 1, Sandoz, 1; R. Bolaria: None;
A. Chhabra: None; L. Lim: None; A. Huber: None; M. Berkowitz: None; T. Loughin: None; J. Guzman: None.

Abstract Number: 0377

Improving Self-Management Support in Patients with Juvenile Idiopathic
Arthritis

Julia Harris1, Leslie Favier2, Emily Fox3, Michael Holland3, Cara Hoffart4, Maria Ibarra3, Jordan Jones4, Susan Parish2,
Kara Remick-Erickson2 and Ashley Cooper4, 1Children’s Mercy Kansas City, Overland Park, KS, 2Children’s Mercy Kansas
City, Kansas City, 3Children’s Mercy Hospital, Kansas City, MO, 4Children’s Mercy Kansas City, Kansas City, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Self-management support (SMS) is one of the key elements of the Chronic Care Model as it is
an important aspect of the care for patients with chronic conditions, including juvenile idiopathic arthritis (JIA). Patients
with JIA and their families need to do many things to manage their disease including taking medications, getting infu-
sions, obtaining frequent labs, attending rheumatology clinic visits, getting eye exams, and more. Through involvement
with the Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN), a North American learning
health network, our site utilizes a barriers form to assess challenges in patients with JIA taking medications. We have
several adherence tools that correspond to specific treatment barriers to provide patients and families and a Helping
Hands handbook that provides additional resources. Despite having these resources, we only provided SMS to approx-
imately 40% of patients with JIA in 2023. Our project aim was to increase the use of SMS from 40% to 75% by June
30, 2024. As the ultimate goal of SMS is to improve patient outcomes, we also aimed to increase the percent of
patients with JIA in an inactive or low disease activity state by the 10-joint clinical Juvenile Arthritis Disease Activity
Score (cJADAS10) from 75% to 77.5% by June 30, 2024.

Figure 2. Estimated proportion of patients remaining on methotrexate with good tolerance
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Methods: Our team utilized quality improvement methodology including use of a process map, fishbone diagram, failure
modes and effects analysis, and plan-do-study-act cycles. Our outcome measure is the percent of patients with oligoarticu-
lar or polyarticular JIA who achieve inactive or low disease activity criteria by cJADAS10 at their last clinic visit. Our process
measure is the percent of patients with JIA who have SMS provided in the past 180 days, which includes completion of a
barriers assessment tool or receiving a Helping Hands handbook or an adherence solution tool. A balancing measure was
the median time in clinic from time to seeing the physician until checkout. Interventions included physician and nurse educa-
tion. A new JIA form in our electronic health record was also implemented and allowed for electronic capture of SMS. Nurses
and physicians also utilized electronic adherence solution tools to attach to patient’s clinic depart paperwork. We evaluated
our data on control charts to assess for special cause.

Results: Data was reviewed monthly starting in July 2022 for our outcome and process measures. Our outcome mea-
sure performance did not significantly change with the percent of patients with JIA meeting this measure definition in
May 2024 at 76.7%. However, our process measure of providing SMS increased significantly. A shift in our data was
present with the average performance now at 76% and May 2024 performance at 87% (Figure 1). Our balancing mea-
sure data over the past 12 months has not significantly changed with median time of patient in the clinic room of
49.5 minutes.

Conclusion: Using quality improvement methodology, we were able to successfully increase the use of SMS for our patients
with JIA and their families. We will continue to track this important process in our clinic in hopes to positively impact both dis-
ease activity and patient-reported outcomes in the future.

Disclosure: J. Harris: None; L. Favier: None; E. Fox: None; M. Holland: None; C. Hoffart: None; M. Ibarra: None;
J. Jones: None; S. Parish: None; K. Remick-Erickson: None; A. Cooper: None.

Figure 1. Annotated control chart of the percent of patients with JIA receiving self-management support. The black line indicates monthly data
points. The blue line is the mean. The dashed lines are the upper and lower control limits.
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Abstract Number: 0378

Disparate Disease Activity Outcomes Associated with Demographic
Variables in Patients with Juvenile Idiopathic Arthritis in the Pediatric
Rheumatology Care and Outcomes Improvement Network Registry

Julia Harris1, Catherine Bingham2, Sheetal Vora3, Cagri Yildirim-Toruner4, Kerry Ferraro5, Erik Friedrichsen6, Michelle
Batthish7, Jon Burnham8, Danielle Fair9, Suhas Ganguli10, Mileka Gilbert11, Beth Gottlieb12, Tzielan Lee13, Daniel Lovell14,
Melissa Mannion15, Edward Oberle16, Nancy Pan17, Linda Ray18, Michael Shishov19, Mary Toth20 and Esi Morgan21,
1Children’s Mercy Kansas City, Overland Park, KS, 2Penn State Children’s Hospital, Hershey, 3Atrium Health Levine
Children’s Hospital, Charlotte, NC, 4Baylor College of Medicine/ Texas Children’s Hospital, Houston, TX, 5JIA parent and
CHOP volunteer, Lower Gwynedd, PA, 6Seattle Children’s Hospital, Seattle, 7McMaster Children’s Hospital, Hamilton, ON,
Canada, 8Children’s Hospital of Philadelphia, Philadelphia, PA, 9Medical College of Wisconsin/Children’s Wisconsin,
Wauwatosa, WI, 10Hackensack University Medical Center, Hackensack, 11Medical University of South Carolina,
Charleston, SC, 12Cohen Children’sMedical Center, Lake Success, NY, 13Stanford University School of Medicine, Palo Alto,
CA, 14Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 15University of Alabama at Birmingham,
Birmingham, AL, 16Nationwide Children’s Hospital, Columbus, OH, 17Hospital for Special Surgery, Weill Cornell Medicine,
New York, NY, 18University of Mississippi Medical Center, Jackson, MS, 19Phoenix Children’s Hospital, Phoenix, AZ,
20Nemours Foundation, Orlando, FL, 21Seattle Children’s Hospital, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Mean cJADAS10 score by A) Race, B) Ethnicity, and C) Sex assigned at birth.
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Background/Purpose: The Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN) is a North
American learning health network focused on improving outcomes in patients with juvenile idiopathic arthritis (JIA).
PR-COIN has a shared registry that tracks disease activity outcome measures including the 10-joint clinical Juvenile
Arthritis Disease Activity Score (cJADAS10), active joint count, and physician global assessment of disease activity
(PGA). To assess for health disparities, PR-COIN stratifies quality measures by demographic variables. Our project
assessed the mean cJADAS10 score, mean active joint count, and mean PGA value by race, ethnicity, and sex
assigned at birth.

Methods: Data are collected at sites and entered manually or through electronic data transfer into the PR-COIN reg-
istry. Disease activity quality measures are tracked monthly on both site-specific and network-wide control charts.
Race categories examined in this analysis include White, Black or African American, and Asian. Ethnicity is reported
as Hispanic or non-Hispanic. Sex assigned at birth is reported as male or female. We analyzed data from January
2019 to May 2024 and calculated average performance on the mean cJADAS10, mean active joint count, and mean
PGA during this time frame.

Figure 2. Mean active joint count value by A) Race, B) Ethnicity, and C) Sex assigned at birth.
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Results: Black or African American patients have consistently higher mean cJADAS10 scores (4.24), active joint counts
(1.06), and PGA values (1.01) compared to other race categories (White (2.82, 0.74, 0.63) and Asian patients (2.02, 0.42,
0.53)) (Figures 1-3). Asian patients had consistently lower mean cJADAS10 scores and active joint count values compared
to other race categories since mid-2020 as well (Figures 1 & 2). Female patients also have higher disease activity values
(3.07, 0.79, 0.69) in all 3 measures compared to males (2.52, 0.6, 0.58) (Figures 1-3). There were no apparent differences
in mean cJADAS10 score, active joint count, and PGA by ethnicity (Figures 1-3).

Conclusion:We found Black or African American patients and female patients with consistently worse disease activity out-
comes compared to White/Asian and male patients, respectively. We will continue to stratify our quality measures by demo-
graphic variables to assess for disparities. This knowledge is essential to drive future improvement efforts to optimize care for
all patients with JIA.

Disclosure: J. Harris: None; C. Bingham: None; S. Vora: None; C. Yildirim-Toruner: None; K. Ferraro: None;
E. Friedrichsen: None; M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant; J. Burnham:
None; D. Fair: None; S. Ganguli: None; M. Gilbert: None; B. Gottlieb: None; T. Lee: None; D. Lovell: AstraZeneca,
12, Consultant, money paid to employer, not individual, Bristol-Myers Squibb(BMS), 5, 12, Contract, money paid to

Figure 3. Mean physician global assessment of disease activity by A) Race, B) Ethnicity, and C) Sex assigned at birth.
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employer, not individual, GlaxoSmithKlein(GSK), 12, Consultant, money paid to employer, not individual, Janssen,
12, Contract, money paid to employer, not individual, Novartis, 12, Consultant, money paid to employer, not individual,
Pfizer, 12, DSMB, money paid to employer, not individual, 12, Consultant, money paid to employer, not individual,
Roche, 12, Contract, money paid to employer, not individual, United Bioscience Corporation, 12, Consultant, money
paid to employer, not individual; M. Mannion: NIAMS K23AR081410, 5, Rheumatology Research Foundation, 5;
E. Oberle: None; N. Pan: None; L. Ray: None; M. Shishov: AbbVie/Abbott, 2, Novartis, 2; M. Toth: None;
E. Morgan: Pfizer, 5.

Abstract Number: 0379

Effectiveness and Safety of Baricitinib for the Treatment of Juvenile
Idiopathic Arthritis Associated Uveitis or Chronic Anterior Antinuclear
Antibody Positive Uveitis in Children

Athimalaipet Ramanan1, Catherine Guly2, Gabriele Simonini3, Stuart Keller4, Priyanka Sen4, Thorsten Holzkaemper4

and PIERRE QUARTIER5, 1Bristol Royal Hosp for Children, Bristol, United Kingdom, 2University Hospitals Bristol and
Weston NHS Foundation Trust, Bristol, United Kingdom, 3Meyer Children’s Hospital IRCCS; University of Florence,
Florence, Toscana, Italy, 4Eli Lilly and Company, Indianapolis, IN, 5Université Paris-Cite, IMAGINE Institute, Necker
Children’s Hospital, Paris Cedex 15, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Baricitinib could target multiple cytokine pathways associated with juvenile idiopathic arthritis asso-
ciated uveitis (JIA-U) and antinuclear antibody (ANA)-positive uveitis, providing a novel therapeutic approach. This study
evaluated the efficacy and safety of baricitinib on paediatrics with active JIA-U or chronic anterior ANA-positive uveitis, with
an inadequate response to methotrexate (MTX) or biologic disease modifying antirheumatic drugs (bDMARDs) and on top-
ical corticosteroid eye drops at a stable dose.

Methods: The open-label, active-controlled, Phase 3 trial, was conducted on children aged 2-< 18 years. Patients received
2mg (2-< 9 years)/4mg (9-< 18 years) oral baricitinib once daily. A reference patient group received adalimumab (subcutane-
ous injection) every 2 weeks (20/40mg based on weight). Primary efficacy endpoint: proportion of responders at Week
24 (W24), defined by Standardization of Uveitis Nomenclature criteria as a 2-step decrease in inflammation (anterior cham-
ber cells) or decrease to zero through W24 in the eye most severely affected at baseline. A Bayesian analysis was performed
for the primary endpoint, based on pre-specified success criteria (the posterior probability of the treatment response rate
exceeding 57% is at least 80%).

Results: Baricitinib (N=24) vs Adalimumab group (N=5): mean age 11.6 vs 6.6 years. The primary endpoint of the study was
not met. Baricitinib group: 33% patients achieved a response at W24, resulting in 1.03% posterior probability of a response
rate of >57% (Table). The treatment-emergent adverse events (TEAEs) were consistent with the established safety profile in
other baricitinib indications in paediatrics and adults. Baricitinib group: 83.3% patients reported with at least 1 TEAE (overall,
41.7% mild, 29.2% moderate and 12.5% severe).

Conclusion: The primary endpoint of the study was not met. The data provides additional information for the treatment of
children with JIA uveitis refractory to both MTX and bDMARDs. Also, baricitinib safety profile in this study was consistent with
previous studies in children and adults with other diseases, with most TEAEs being mild/moderate.
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Disclosure: A. Ramanan: Abbvie, 2, 6, Alexion, 2, Astra Zeneca, 2, Eli Lilly and Company, 2, 6, Novartis, 2, 5, 6, Pfizer,
6, Roche, 6, SOBI, 6, UCB, 2; C. Guly: JUVE Bright Investigator meeting 2019, 6, 12, Assisted with writing protocol for
JUVE Bright study; G. Simonini: NOVARTIS, 5, SOBI, 5; S. Keller: Eli Lilly and Company, 3, 11; P. Sen: Eli Lilly and
Company, 3, 11; T. Holzkaemper: Eli Lilly and Company, 3, 11; P. QUARTIER: Abbvie, 2, 5, 6, BMS, 2, 5, 6, Chugai-
Roche, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sweedish Orphan Biovitrum, 2, 5, 6.

Abstract Number: 0380

Joint Acoustic Emissions as a Digital Biomarker for Knee Inflammation in
Juvenile Idiopathic Arthritis: A Pilot Study Using Musculoskeletal
Ultrasound as Ground Truth

Quentin Goossens1, Christopher Nichols1, Diana Sofia Villacis-Nunez2, Lori Ponder3, Omer Inan4 and Sampath
Prahalad5, 1Georgia Institute of Technology, Atlanta, GA, 2Emory University School of Medicine, Atlanta, GA, 3Children’s
Healthcare of Atlanta, Atlanta, GA, 4Georgia Institute of Technology, Marietta, GA, 5Emory + Children’s Pediatric Institute,
Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is a chronic childhood arthropathy affecting 1 in 1000 children
under 16, classified into seven categories by ILAR. Commonly, JIA causes knee inflammation, leading to significant joint
damage if untreated. Current treatments include NSAIDs, corticosteroids, DMARDs, and biological agents, but they require

Baseline Characteristics and SUN Grade of Cells in the Anterior Chamber Response Rate at Week 24- mITT Population
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accurate assessment tools due to potential adverse effects. Traditional methods for assessing JIA activity, like clinical exams
and lab tests, are subjective and limited, while imaging techniques like MRI and MSUS are costly and impractical for regular
use. Digital biomarkers, such as joint acoustic emissions (JAEs), offer a promising non-invasive and objective way to monitor
JIA, enabling better treatment personalization and improving outcomes for affected children.

Methods: We collected joint acoustic emission (JAE) and musculoskeletal ultrasound (MSUS) data from 34 knees of
11 unique patients with juvenile idiopathic arthritis (JIA) (mean age 12.3 ± 3.8 years). JAEs were recorded using accelerom-
eters attached lateral and medial from the distal patellar tendon while subjects performed knee flexion/extension exercises.
The accelerometer data were sampled at 100kHz and filtered between 50 and 5000 Hz in 250 Hz increments. From each
increment, we analyzed the percentage of the movement cycle surpassing a preset SNR threshold of 10dB, and then calcu-
lated click characteristics within the active portions of the movement using 38 spectral and temporal features. We averaged
the features from the medial and lateral compartments of each knee and across cycles to obtain comprehensive data points
for further analysis. We then analyzed the correlation between the extracted temporal and spectral features from the prepro-
cessed signals and a set of three MSUS metrics (B-mode / power doppler synovitis grade and recess diameter) at three
locations (suprapatellar recess, medial parapatellar recess, and lateral parapatellar recess).

Results: A significant negative correlation (R = -0.66, p < < 0.05) was observed between the variance of spectral spread and
suprapatellar recess (SPR) size during knee flexion-extension exercises (Figure 1). This finding showed that as the variance
of spectral spread decreases, the size of the SPR tends to increase. This suggests a potential relationship between the var-
iance of spectral spread and the fluid volume in the recess that are indicative of the severity of joint inflammation.

Conclusion: The presented results lay an important foundation in recognizing the potential utility of JAE technology to iden-
tify and label inflammation of the knee in JIA. While more work needs to be done to increase the sample size and optimize the
technology by exploring more salient JAE features and advanced signal processing techniques to identify informative sound
segments, JAEs hold promise as a screening or disease monitoring tool that can be used in clinic or at home and that may
help decrease disease morbidity caused by JIA in children.

Disclosure: Q. Goossens: None; C. Nichols: None; D. Villacis-Nunez: None; L. Ponder: None; O. Inan: None;
S. Prahalad: None.

Figure 1 Results of the correlation analysis between the standard deviation (SD) of the spectral spread feature and the suprapatellar recess size
extracted from the MSUS images.

753

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0381

Two- and 3-Year Outcomes of the Childhood Arthritis and Rheumatology
Research Alliance FROST Study of New-onset Systemic JIA Treatment

Timothy Hahn1, George Tomlinson2, Yukiko Kimura3, Vincent Del Gaizo4, Carlos Valdes5 and Timothy Beukelman6, and
for the CARRA FROST Investigators, 1Penn State Childrens Hospital, Hershey, PA, 2University of Toronto, Toronto, ON,
Canada, 3Hackensack Meridian School of Medicine, New York, NY, 4Childhood Arthritis & Rheumatology Research
Alliance (CARRA), Whitehouse Station, NJ, 5Genentech, Davie, FL, 6University of Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1. Baseline patient characteristics for entire cohort and subjects with follow up at the 24- and 36-month window. *Patients in the GC group
received GC only as the initial treatment. Methotrexate and biologic CTPs could be combined with glucocorticoids.
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Background/Purpose: The FiRst Line Options for sJIA Treatment (FROST) trial was a prospective observational study
designed to compare the effectiveness of 4 Childhood Arthritis and Rheumatology Research Alliance (CARRA) Consensus
Treatment Plans (CTPs) in new-onset systemic JIA (sJIA). The primary study showed that initial biologic therapy was the
most common treatment approach (86% of patients). 30/53 (57%) of patients achieved a state of Clinically Inactive Disease
(CID) without concurrent glucocorticoid (GC) use at 9 months. The current study aimed to evaluate clinical outcomes and
safety of the FROST cohort at 2- and 3-years after baseline.

Methods: sJIA patients enrolled in FROST continued follow up visits every 6 months (+/- 3 month window) in the CARRA
Registry beyond the initial study. All medications changes were made by the treating physician and patient/family. Adverse
Events were recorded, along with prespecified safety events, including Macrophage Activation Syndrome (MAS). The pri-
mary study outcome was CID (Wallace) without use of GC at 2- and 3-years. Selected secondary outcomes included CID
irrespective of current GC use, cJADAS-10 ≤2.5 without current fever or GC use, GC use independent of CID, and propor-
tion of the entire cohort achieving CID at any point during follow up.

Results: Of the 73 subjects enrolled in FROST, 50 had a 2-year visit and 39 had a 3-year visit. Due to missing data, CID
and/or cJADAS could not be calculated for all subjects reducing the number included in the analysis. For the primary out-
come of CID without concurrent GC use there were 41 patients at 2 years and 32 patients at 3 years with complete data.
Biologic CTPs using an IL-1 or IL-6 inhibitor were the most common initial treatment for subjects with follow up at 24 months
(87.8%) and 36 months (96.9%). 58.5% (24/41) of patients at 2-years, and 65.6% (21/32) at 3-years were in CID without

Table 2. Clinical Outcomes for subjects at 2 and 3 year follow up

Figure 1. Cumulative proportion of subjects reaching CID for the first time during long term follow up
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concurrent GC use. The cumulative incidence of achieving CID at any time reached 87.6% by 3-years. Almost all patients
were off GC at 2-years (90.5%) and at 3-years (90.6%). Twenty-one subjects (28.7%) were off all medications at the time
of their most recent study visit. There were 29 adverse events (AEs) reported in 19 subjects, including 15 Serious AEs
(SAEs) in 10 subjects during follow up. The most frequent SAEs were sJIA flare and Macrophage Activation Syndrome
(MAS). Two SAEs were infections requiring hospitalization. Overall frequency of any AE was 12.7 per 100-patient years
and for SAEs was 6.6 per 100-patient years. There was 1 death due to acute liver failure occurring 2.6 years after enrollment.
No patients were reported to have developed sJIA lung disease.

Conclusion: Patients with sJIA enrolled in FROST continued to improve during the 2nd and 3rd year of follow-up with the
majority of patients followed achieving CID and able to discontinue GCs. SAEs were not common and predominantly were
due to flare or MAS. The FROST cohort will continue to be followed in the CARRA Registry, providing further longer-term
information about the current course of sJIA patients.

Disclosure: T. Hahn: None; G. Tomlinson: None; Y. Kimura: None; V. Del Gaizo: None; C. Valdes: Genentech, 3;
T. Beukelman: UCB, 1.

Abstract Number: 0382

Comparative Analysis of Tear-based S100 Proteins, Cytokines, and
Chemokines Levels in Juvenile Idiopathic Arthritis Associated-uveitis:
Insights into Eye Laterality and Severity of Ocular Inflammation

Ilaria Maccora1, Mariia Pavlenko2, Jackeline Rodriguez-Smith3, Amy Cassedy4, Mekibib Altaye5, hermine brunner6,
Alexandra Duell5, Alexei Grom5, Theresa Hennard7, Virginia Miraldi Utz5, NajimaMwase5, MeganQuinlan-Waters5, grant
schulert5, Alyssa Sproles8, Jessica Shantha9, Sunil K Srivastava10, Sherry Thornton8, Steven Yeh11 and sheila Angeles-
Han12, 1?PhD student, in the Area of Drugs and Innovative Treatments, NeuroFARBA Department, University of Florence.
Meyer Children’s Hospital, Florence Italy, Firenze, Florence, Italy, 2Division of Rheumatology, Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 3Division of Rheumatology, Cincinnati Children’s Hospital Medical Center and
Department of Pediatrics, University of Cincinnati, Cincinnati, OH, Cincinnati, OH, 4Division of Biostatistics and
Epidemology, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, Cincinnati, OH, 5Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 6Cincinnati Children’s Hospital Medical Center, University of Cincinnati College
of Medicine, Cincinnati, OH, 7Cincinnati Children’s Hospital and Medical Center, Cincinnati, OH, 8Cincinnati Children’s
Hospital, Cincinnati, 9UCSF/Proctor Foundation, San Francisco, IL, 10Cole Eye Institute, Cleveland Clinic;, Cleveland, OH,
11Truhlsen Eye Institute, University of Nebraska Medical Center., Nebraska, NE, 12Cincinnati Children’s Hospital,
Cincinnati, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis-associated uveitis (JIA-U) is an ocular disease that can be unilateral or
bilateral. Measurement of ocular inflammation is performed by ophthalmic examination wherein the extent of inflammation
can vary between eyes of an affected child. In a study of adults with uveitis, SERPINA3, an acute phase protein, was
increased in the tear samples of the unaffected eyes of patients with unilateral anterior uveitis compared to healthy controls.
Our aim is to determine if tear-based biomarker levels differ in the affected and controlateral eye based on the presence/
degree of eye inflammation.
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Methods: In our cross-sectional study, we collected tear fluid by Schirmer strips from JIA-U children who were older than
5 years of age. JIA-U activity was graded according to the Standardization of Uveitis Nomenclature (SUN) criteria. Inactive
JIA-U was defined as anterior chamber (AC) cells=0, and active was AC >0.5+. Only children with samples from both eyes
were included. Cytokines, chemokines and S100 proteins were measured by Luminex and ELISA assays. Children were

Table 1
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grouped by history of bilateral or unilateral uveitis. We compared levels of these inflammatory mediators in both eyes by later-
ality and grade of inflammation at time of clinical examination. History of bilateral uveitis: a) both active eyes, b) one active eye
to one inactive eye, and c) two inactive eyes. History of unilateral uveitis: a) one active eye or b) one inactive eye to the unaf-
fected contralateral eye. Each eye biomarker score was logged to the 10th in order to create a normal distribution for that bio-
marker. Paired T-Tests were used to determine if there were statistically significant differences in the mean percent
biomarker level of each eye per patient for each biomarker.

Results: Demographic and treatment characteristics for the 41 patients are found in table 1. Thirty (73%) patients had bilat-
eral JIA-U while 11 (27%) had unilateral JIA-U. The 41 patients contributed 68 paired samples (both eyes), 17 pairs had bilat-
eral JIA-U active eyes (10 with both eyes active and 7 with one eye active), 31 pairs bilateral inactive (both eyes inactive),
8 pairs unilateral active, and 12unilateral inactive. In children with bilateral active JIA-U, we did not observe significant differ-
ence, while in children with unilateral active JIAU we observed a mean percent difference in biomarker levels between right
and left eyes on IP-10 and S100A12 (p0.04 and 0.034) (Table 2). When isolating bilateral pairs with both eyes active, we
found mean percent differences in IL-18 and MCP-1 (p0.035 and p 0.025, Table 3).

Conclusion: In conclusion, our results show that IP-10, IL-18, S100A12 and MCP-1 levels differed between eyes of patients
with JIA-U based on laterality of involvement and presence and severity of inflammation. No differences were found between
the affected and contralateral eye in those with unilateral JIA-U. JIA-U is usually bilateral, but inflammation can vary in the
eyes of an individual child. Given that the unaffected eyes in patients with unilateral uveitis and the inactive eye in patients with
bilateral uveitis were similar to the contralateral eyes, this suggests possible crossing of inflammatory mediators across the
ocular retinal barrier.

Table 2
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Disclosure: I. Maccora: None;M. Pavlenko: None; J. Rodriguez-Smith: None; A. Cassedy: None;M. Altaye: None;
h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb,
2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contribu-
tions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6,
12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2;A. Duell: None;A. Grom: None;
T. Hennard: None; V. Miraldi Utz: None; N. Mwase: None; M. Quinlan-Waters: None; g. schulert: Boehringer-
Ingelheim, 2, IpiNovyx, 5, SOBI, 2; A. Sproles: None; J. Shantha: None; S. Srivastava: None; S. Thornton: None;
S. Yeh: None; s. Angeles-Han: None.

Abstract Number: 0383

Identification of Protein Biomarkers in Tear Fluid of Children with Uveitis
That Distinguishes the Ocular Inflammatory State

Ilaria Maccora1, hermine brunner2, Mekibib Altaye3, Alexandra Duell3, Wendy Haffey4, Megan Quinlan-Waters3, Alyssa
Sproles5, Sherry Thornton5, Virginia Miraldi Utz3, Kenneth Greis4 and sheila Angeles-Han6, 1?PhD student, in the Area of
Drugs and Innovative Treatments, NeuroFARBA Department, University of Florence. Meyer Children’s Hospital, Florence
Italy, Firenze, Florence, Italy, 2Cincinnati Children’s Hospital Medical Center, University of Cincinnati College of Medicine,
Cincinnati, OH, 3Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 4Proteomics and Mass Spectrometry,
University of Cincinnati, Cincinnati, OH, Cincinnati, OH, 5Cincinnati Children’s Hospital, Cincinnati, 6Cincinnati Children’s
Hospital, Cincinnati, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Vision loss occurs in 50% of children with chronic anterior uveitis (CAU). Lack of symptoms and
overt ocular signs of inflammation may lead to delayed diagnosis and contribute to poor visual outcomes. Anterior segment
inflammation is detected and quantified by slit lamp examination using the Standardization of Uveitis Nomenclature (SUN).
Accurate assessment is subjective and may be especially difficult in children who are uncooperative with the exam. Frequent
serial exams may also be burdensome to patients and families. Biomarkers that reflect ocular inflammation in aqueous
humor have been detected in the tear fluid. Tear fluid collection is a noninvasive method to detect biomarkers that reflect
intraocular inflammation and may improve medical decision-making and prognosis of children with CAU. We aim to identify
biomarkers in tear fluid of children with CAU that reflect changes in CAU activity.

Table 3
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Methods: For our prospective study, we collected tear samples by Schirmer strips from children with CAU at two time
points – active (AC cell ≥ 0.5+) and inactive (AC cell =0) as defined by the SUN criteria. Proteins were measured in tear fluid
by tandemmass tag (TMT) labeling and nanoLC-MS/MS and normalized by total peptide amount. A logarithmic transformed
average of 2 abundance readings per protein/subject was used. We compared proteins in children during active and inactive
CAU using a Wilcoxon rank sum test (p-value< 0.1), and then stratified the analysis based on the underlying disease (JIA-
associated uveitis [JIA-U]) and idiopathic CAU [iCAU]).

Image 1: A) Main characteristics of children with active and inactive CAU, B) Differences in proteins concentration in children with active and
inactive CAU

Table 1: Candidate protein biomarkers in tear fluid that distinguished children with active versus inactive CAU in the whole cohort, only JIA-U, and
only CAU.
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Results: Eighteen paired tear samples were collected (9 active and 9 inactive) from 3 JIA-U children (10 samples) and 2 iCAU
(8 samples) (Figure 1A). Eight eyes (44.4%) required topical corticosteroids. 241 proteins were identified at medium 95% or
higher FDR confidence with at least 1 high confidence peptide. The number of proteins detected was similar in children with
active and inactive CAU (median 1035 vs 1002, p 0.75, Figure 1), even after stratifying by CAU diagnosis (JIA-U median
1035 vs 1002, P value=0.75; iCAU median 1114 vs 1212, P value=1). When we compared all children with CAU, we iden-
tified 9 proteins distinguishing children with active from inactive CAU irrespective of CAU type (Table 1). After stratifying the
analysis by CAU diagnosis, we identified other candidate protein biomarkers (Table: 5 for JIA-U and 7 for CAU). Several of
these have been associated with uveitis, are pro-inflammatory, and are related to the immune system (Table 1).

Conclusion: Several candidate biomarkers of ocular inflammation reflect changes in CAU activity as seen on slit lamp exam-
ination within patients over time. Given the challenges of clinical examination, biomarkers that reflect the course of CAU
could augment ocular surveillance and inform the adequacy of treatment. CAU is vision-threatening and warrants explora-
tion of techniques for accurate monitoring of inflammation to promptly inform immunosuppressive treatment. Objective
and reliable measures to assess inflammation may aid in the management of these patients and improve visual outcomes.

Disclosure: I. Maccora: None; h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono,
2, F. Hoffmann-La Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contri-
butions, Merck/MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi,
2, UCB, 2; M. Altaye: None; A. Duell: None; W. Haffey: None; M. Quinlan-Waters: None; A. Sproles: None;
S. Thornton: None; V. Miraldi Utz: None; K. Greis: None; s. Angeles-Han: None.

Abstract Number: 0384

Pharmacokinetics of Ustekinumab in Patients with Juvenile Psoriatic
Arthritis in a Real-World Opportunistic Study

Corey J. Bishop1, Edwin Lam2, Sophia G. Liva3, Jocelyn H. Leu2, Amy S. Paller4, Lucia Z. Diaz5, Laura Wine Lee6, Cory
Rubin7, Ruy Carrasco8, Lisa Imundo9, Azadeh Majlessi10, Katherine Berezny1, Kathleen G. Lomax1, Valerie Smith1,
Renping Zhang1 and hermine brunner11, 1Janssen Research & Development, Spring House, PA, 2Janssen Research &
Development, LLC, a Johnson & Johnson company, Spring House, PA, PA, 3Janssen Research & Development, LLC, a
Johnson & Johnson Company, Spring House, PA, 4Northwestern University, Feinberg School of Medicine, Chicago, IL,
5Dell Children’s Medical Center; Dell Medical School at the University of Texas at Austin, Austin, TX, 6Medical University
of South Carolina, Charleston, SC, 7Michigan Dermatology Institute, Waterford, MI, 8Pediatric Rheumatology
Consultants of Austin, Austin, TX, 9Columbia University Medical Center, New York, NY, 10Newport Huntington Medical
Group, Huntington Beach, CA, 11Cincinnati Children’s Hospital Medical Center, University of Cincinnati College of
Medicine, Cincinnati, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ustekinumab (UST), an interleukin-12/23p40 antagonist, is currently approved for juvenile psoriatic
arthritis (jPsA) solely in the United States (US). Although a phase 3 study of UST in jPsA (NCT05083182) is underway,
patients (pts) with jPsA are rare and difficult to recruit. The UST Pediatric Opportunistic Pharmacokinetic (PK) Study (U-
POPS; NCT05252533) was conducted to characterize the PK and safety of UST among pts with jPsA already receiving
UST in routine clinical care.
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Methods: This real-world open-label study enrolled pts ≥5 to < 18 years old with jPsA (ILAR or Vancouver criteria) and/or pts
≥6 to < 18 years old with pediatric psoriasis (PsO) who had initiated UST ≥16 weeks and had received ≥3 doses prior to
enrollment (i.e., should have attained steady-state UST concentrations). The PsO cohort was an internal control group for
comparison with previously obtained PsO PK data. UST was administered at the dose and frequency prescribed by their
physician. PK samples were drawn ≥7 days apart over a maximum of 4 visits for up to 20 weeks. The primary endpoint
was observed UST concentrations. Observed serum UST concentrations were plotted with model-predicted concentra-
tions using a previously developed population PK model developed using adolescent and pediatric PsO pts. Safety data
were also collected and are summarized descriptively.

Results: A total of 11 pts with jPsA (mean [SD] age, 15.1 [1.5] years; female, 72.7% [n=8]); White, 72.7% [n=8]) and 20 pts
with PsO (mean [SD] age, 12.6 [3.3] years; female, 75.0% [n=15]); White, 60.0% [n=12]) provided 100 UST PK samples after
enrollment at 8 US sites from 2022-2023. The median [range] UST dose was 45 mg [18-90 mg] administered every
12 weeks for both pt cohorts. Observed UST serum concentration-time course profiles in pts with jPsA and PsO were ade-
quately captured when overlaid against model-predicted concentration-time profiles produced using a previously developed
population PK model developed for the adolescent and pediatric population with PsO with or without jPsA (Figure). Overall,
adverse events (AEs) were reported for 25.8% (jPsA, n=1; PsO, n=7) of pts (Table). AEs of clinical interest included 2 infec-
tions (ear infection, influenza) in the PsO cohort; none were reported in the jPsA cohort. No serious AEs, serious infections,
malignancies, injection site and/or hypersensitivity reactions, deaths, or AEs leading to termination of study participation
were reported. Safety data were consistent with that observed in other pediatric and adult UST trials.1,2

Conclusion: This opportunistic sampling of real-world pts with jPsA who were already receiving UST in routine clinical care
led to efficient and reliable data collection from this difficult-to-recruit population. Observed PK exposure and time course
from pts with jPsA and pediatric PsO treated with UST was adequately captured using a previously developed population
PK model in adolescent and pediatric PsO pts. The model was further validated with pediatric PsO pts on UST from the cur-
rent study, suggesting that UST exposure and time course are similar between both populations.

1. Landells I, et al. J Am Acad Dermatol. 2015;73(4):594-603.
2. Papp KA, et al. The Lancet. 2008;371(9625):1675-1684.

Figure. Ustekinumab Concentration (μg/mL) Versus Time Since Last Dose (Weeks) in Patients With Juvenile Psoriatic Arthritis (N=11) or Pediatric Pso-
riasis (N=20). Note: Includes individuals with missing pretreatment dosing information. Shaded bands represent the 90% prediction intervals (N=1000).
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Disclosure: C. Bishop: Johnson and Johnson, 3, 11; E. Lam: Janssen Research & Development, LLC, 3, Johnson & John-
son, 11; S. Liva: Janssen Research & Development, LLC, 3, Johnson and Johnson, 11; J. Leu: Janssen Research & Devel-
opment, LLC, 3, Johnson & Johnson, 11; A. Paller: AbbVie/Abbott, 1, 2, 12, Investigator, Abeona, 1, 2, Apogee, 2, Applied
Pharma Research, 12, Investigator, Arcutis, 2, Aslan, 2, BioCryst, 2, Boehringer-Ingelheim, 2, Bristol-Myers-Squibb, 2, Der-
mavant, 2, 12, Investigator, Eli Lilly, 12, Investigator, Galderma, 1, Incyte, 2, 12, Investigator, Janssen, 12, Investigator,
Johnson and Johnson, 2, Krystal Biotech, 2, 12, Investigator, LEO, 2, Mitsubishi Tanabe, 2, Nektar, 2, Primus, 2, Procter
and Gamble, 2, Regeneron, 2, 12, Investigator, Sanofi, 2, Seanergy, 2, Timber, 12, Investigator, TWI Biotech, 2, UCB,
2, 12, Investigator; L. Diaz: Janssen, 12, Investigator, Regeneron, 12, Investigator; L. Wine Lee: AbbVie, 2, 12, Investigator,
Amryt Pharma, 12, Investigator, Arcutis Biotherapeutics, 12, Investigator, Bristol Myers Squibb, 12, Investigator, Castle
Creek Biosciences, 12, Investigator, Celgene Corporation, 12, Investigator, Chiesi, 2, Eli Lilly, 1, 12, Investigator, Galderma,
12, Investigator, InCyte, 12, Investigator, Janssen, 12, Investigator, Kimberly-Clark Corporation, 2, Kiniksa Pharmaceuti-
cals, 12, Investigator, Krystal Biotech, 2, Mayne Pharma, 12, Investigator, Nobelpharma, 2, Novartis, 1, 12, Investigator, Pfi-
zer, 1, 12, Investigator, Regeneron Pharmaceuticals, 1, 12, Investigator, Sanofi, 12, Investigator, Target Pharma,
12, Investigator, Trevi Therapeutics, 12, Investigator, UCB, 12, Investigator;C. Rubin: AbbVie, 2, 6, 12, Investigator, Amgen,
2, 6, Apollo Therapeutics, 12, Investigator, Bluefin, 12, Investigator, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb, 2, 12,
Investigator, Cara Therapeutics, 12, Investigator, Castle Biosciences, 6, 12, Investigator, CorEvitas, 12, Investigator, Der-
mavant, 2, 6, DermTech, 6, 12, Investigator, Galderma, 6, Horizon Therapeutics, 12, Investigator, Incyte, 2, 6, 12, Investiga-
tor, Janssen, 12, Investigator, LEO Pharma, 2, 6, 12, Investigator, Moonlake Therapeutics, 12, Investigator, Pfizer, 2, 6,
12, Investigator, Regeneron, 2, 6, 12, Investigator, Sanofi, 2, 6, 12, Investigator, Sun Pharma, 6, UCB, 2, 6, Union Therapeu-
tics, 12, Investigator, Verrica, 6;R. Carrasco: BEN AI Inc, 4, 11; L. Imundo: None;A.Majlessi: None;K. Berezny: Johnson
and Johnson, 3, 11; K. Lomax: Johnson and Johnson, 3, 11; V. Smith: Johnson and Johnson, 2, 11; R. Zhang: Johnson
and Johnson, 3, 11; h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche,
2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis,
2, 6, 12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2.

Table. Summary of Treatment-emergent Adverse Events. Abbreviations: AE=adverse event; HLA-B*27=human leukocyte antigen B27; jPsA=ju-
venile psoriatic arthritis; PsO=pediatric psoriasis; pt(s)=patient(s). Note: All AEs occurring after signing of informed consent form were considered
treatment emergent. (a) Pts were counted only once for any given AE category, regardless of the number of times they actually experienced the AE
in that category. (b) One pt had an AE of arthritis and an AE of an HLA-B*27 positive lab result. (c) AEs included the following: vomiting (n=3),
abdominal pain (n=2), diarrhea (n=2), nausea (n=2), cough (n=1), nasal congestion (n=1), wheezing (n=1), ear infection (n=1), influenza (n=1), naso-
pharyngitis (n=1), headache (n=1), syncope (n=1), dysmenorrhea (n=1), and psoriasis (n=1). (d) An AE is assessed by the investigator as related to
study agent. (e) AEs leading to death are based on AE outcome of ‘fatal.’ (f ) AEs included the following: ear infection (n=1) and influenza (n=1).
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Abstract Number: 0385

Cross-cultural Validation of the “Effects of Youngsters-Eyesight on
Quality of Life (EYE-Q)”: A Measure of Vision-related Quality of Life and
Function in Childhood Uveitis

sheila Angeles-Han1, Jordi Anton2, Amra Adrovic3, Patricia Costa Reis4, Joke De Boer5, Séverine Guillaume-Czitrom6,
Theresa Hennard7, Marija Jelusic8, Ozgur Kasapcopur9, Ilaria Maccora10, Hana Malcova11, Joseph McDonald12, Najima
Mwase13, Gabriele Simonini14, Waheba Slamang15, Derrik du Toit16, Hendrike van Vollenhoven16 and Ivan Foeldvari17,
1Cincinnati Children’s Hospital, Cincinnati, OH, 2Hospital Sant Joan de Déu. Universitat de Barcelona, Esplugues de
Llobregat (Barcelona), Spain, 3Deparment of Pediatric Rheumatology, Istanbul University-Cerrahpasa, Istanbul, Turkey,
4Hospital de Santa Maria, Lisbon, Portugal, 5Department of ophthalmology, University Medical Center Utrecht, Utrecht,
Netherlands, 6University Hospital of Bicetre, Kremlin-Bicêtre, France, 7Cincinnati Children’s Hospital andMedical Center,
Cincinnati, OH, 8University of Zagreb School of Medicine, University Hospital Centre Zagreb, Zagreb, Zagreb, Croatia,
9Istanbul University-Cerrahpasa, Cerrahpasa Medical School, istanbul, Turkey, 10?PhD student, in the Area of Drugs and
Innovative Treatments, NeuroFARBA Department, University of Florence. Meyer Children’s Hospital, Florence Italy,
Firenze, Florence, Italy, 11FN Motol, Praha, Czech Republic, 12University of Chicago, Chicago, IL, 13Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 14Meyer Children Hospital IRCCS; NEUROFARBA Department, University of
Florence, Florence, Italy, 15University of Cape Town, Department of Child and Adolescent Health, Cape Town,
South Africa, 16Red Cross Children’s Hospital, Cape Town, South Africa, 17Hamburg Centre for Pediatric and Adolescence
Rheumatology, Hamburg, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Childhood uveitis leads to sight-threatening complications in 50% of affected children and signifi-
cantly impacts a child’s quality of life and function. The Multinational Interdisciplinary Working Group for Uveitis (MIWGUC)
group developed outcomemeasures to assess pediatric uveitis, but a uveitis-specific quality patient reported outcome mea-
sure (PRO) was lacking. The Effects of Youngsters’ Eyesight on Quality of Life (EYE-Q) is the first and only validated instru-
ment that measures vision-related quality of life and function in childhood uveitis. The EYE-Q is an easily administered,
child-centered questionnaire validated in multicenter studies of >500 children in the United States. The EYE-Q was only
available in the US English language. Our aim is to conduct a cross-cultural adaptation and pre-pilot testing of the EYE-Q
in several languages to expand its use for global uveitis studies.

Methods:Methods were adapted from Guillemin et. al (1993, J Clin Epidemiol 46:1417–1432), similar to the CHAQ, JAMAR
and CHQ – 1) Phase I: Cross-cultural adaptation and 2) Phase II: Pre-pilot testing probe (Figure 1). For Phase I, to develop
the first unified version of the EYE-Q in the national language, three medical translators well-versed in American English com-
pleted a forward translation of the American English EYE-Q to the National Language. Three other medical translators then
created a unified backtranslation to American English. The unified backtranslation of the EYE-Q was reviewed by the US
team that developed the EYE-Q. They confirmed the relevance and comprehensibility of the items by parents and children
and verified the cross-cultural equivalence versions by comparing their semantic, idiomatic, experiential and conceptual
equivalencies. A second unified version of the EYE-Q was developed by the national language incorporating comments
received to achieve consensus. The US team reviewed and either approved or provided additional feedback for a third
review.

For Phase II, we pre-tested the second unified version of the EYE-Q in the National Language. The EYE-Q was administered
to 10 children and parents to test comprehensibility and relevance of the items in each country. Each item of the translated
EYE-Q had to be understood by at least 80%; items misunderstood by 20% or more of the parents or children would be
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reviewed and revised appropriately. If changes to the items were needed after the interviews, another round of forward and
backward translations were required. This third unified version was then developed for a future Phase III Validation study.

Results: We completed forward and backward translations and developed a unified version of the EYE-Q in the following
nine National languages that has undergone pre-pilot testing: Afrikaans, Croatian, Dutch, French, German, Italian, Portu-
guese (Portugal), Spanish (Spain) and Turkish. We are still in process of developing a unified version for Portuguese
(Brazil), UK English, and Czech.

Conclusion: Cross-culturally adapted versions of the EYE-Q in several national languages have been developed. These will
undergo validation in a prospective MIWGUC project to assess the correlation with other already proposed outcome mea-
sures of childhood uveitis.

Disclosure: s. Angeles-Han: None; J. Anton: None; A. Adrovic: None; P. Costa Reis: None; J. Boer: None;
S. Guillaume-Czitrom: None; T. Hennard: None; M. Jelusic: None; O. Kasapcopur: None; I. Maccora: None;
H. Malcova: None; J. McDonald: None; N. Mwase: None; G. Simonini: None; W. Slamang: None; D. Toit: None;
H. Vollenhoven: None; I. Foeldvari: None.

Abstract Number: 0386

Variability of Data Completeness and Consensus Treatment Plan
Adherence for Polyarticular Juvenile Idiopathic Arthritis Patients
Within the Childhood Arthritis and Rheumatology Research
Alliance Registry

Daniel Glaser1, Cagri Yildirim-Toruner2, Stacey Tarvin3, Stacy Ardoin4 and Timothy Beukelman5, and the CARRA Registry
Investigators, 1Yale University School of Medicine, New Haven, CT, 2Baylor College of Medicine/ Texas Children’s
Hospital, Houston, TX, 3Indiana University School of Medicine, Indianapolis, IN, 4Nationwide Children’s Hospital,
Columbus, OH, 5University of Alabama at Birmingham, Birmingham, AL

Figure 1. Process for Cross-Cultural Validation of the EYE-Q – Phases I and II Completed
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry is a large observa-
tional registry of children and young adults with childhood-onset rheumatic disease. The Registry is leveraged for various
types of research studies including comparative effectiveness work. We assessed the impact of the funded registry sub-
study “Start Time Optimization of Biologics in Polyarticular JIA”(STOP-JIA1) on critical element data capture rates and adher-
ence to a declared Consensus Treatment Plan (CTP) as compared to Registry data for patients with polyarticular juvenile idi-
opathic arthritis (polyJIA) who were not enrolled in STOP-JIA.

Methods: We assessed existing CARRA Registry data for patients with polyJIA enrolled ≤7 days after starting therapy
between July 1 2015 – December 1 2022. We separately assessed polyJIA patients enrolled in STOP-JIA (December
1 2015 – August 1 2018). Starting April 1 2020, the Registry began collecting site declaration of polyJIA CTP2 use.

Results: The completeness of outcome data at 1 year after enrollment was generally comparable between STOP-JIA
and non-STOP-JIA patient visits across most domains (Figure 1). Percent difference in completeness between groups
was 2% - 14%. Reporting of laboratory values was poor across both groups (STOP-JIA 52%, non-STOP-JIA 40%).
The 3-variable clinical Juvenile Arthritis Disease Activity Score was calculatable for 81% of STOP and 73% non-STOP
patients. Despite introduction of a CTP declaration variable, 70% of Registry patients did not have a declared CTP.
Adherence to a declared CTP was not substantially different for patients enrolled in STOP-JIA (Table 1). Across all poly-
JIA Registry patients, 30%-40% of those with a declared CTP did not appear to receive treatment consistent with the
stated CTP. Treatment received was not clearly influenced by presence of the declaration variable or enrollment in
STOP-JIA (Figure 2).

Conclusion: This study demonstrates overall high capture rate of critical outcome variables within the CARRA Registry
for polyJIA patients. However, completion rates of composite disease activity measure (cJADAS) and lab components
were lower than expected. Potential barriers to completion include timeliness of laboratory testing or challenges with

Figure 1. Percentage of visits with usable clinical data are similar in non-STOP-JIA and STOP-JIA patients. Analysis was restricted to patients with
any completed clinical site visit between 9 and 15 months after Registry enrollment. cJADAS: clinical Juvenile Arthritis Disease Activity Score, CID:
clinically inactive disease
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data entry. The value and accuracy of the current CTP declaration variable is unclear; patients often do not receive the
declared CTP and treatment patterns do not appear to differ substantially between patients with and without a CTP
declaration. The reasons for this difference are likely multifactorial and deserve further exploration. Analysis of the
STOP-JIA Registry subset study shows that enhanced funding for data completeness may need to be optimized to
guarantee higher variable capture rates. Reassuringly, treatment patterns in non-STOP-JIA patients were like those
enrolled in STOP-JIA, suggesting that Registry subset studies are reflective of real-world treatment patterns. Future
investigations of root causes of sub-optimal data capture are critical to ensuring ongoing value of Registry data
collection.

1. Kimura Y et al. Arthritis Rheumatol. 2021 Oct;73(10):1898-1909.
2. Ringold S et al. Arthritis Care Res (Hoboken). 2014 Jul;66(7):1063-72.

Disclosure: D. Glaser: Novartis, 5; C. Yildirim-Toruner: None; S. Tarvin: AbbVie/Abbott, 5, American Academy of
Pediatrics, 4, Amgen, 5, Childhood Arthritis Rheumatology Research Alliance, 4, Pfizer, 5, Roche, 5, UCB, 5;
S. Ardoin: Childhood Arthritis and Rheumatology Research Alliance, 4; T. Beukelman: UCB, 1.

Figure 2. Consensus Treatment Plan received by Registry patients does not differ by presence or absence of declaration variable or enrollment in
STOP-JIA. A CTP Declaration variable was introduced for all Registry patients enrolled on or after April 1 2020.

Table 1. Consensus Treatment Plan Declarations and Treatment Received
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Abstract Number: 0387

Absolute Agreement and Inter-rater Reliability of a Web-based
Standardized Scoring Tool for Magnetic Resonance Images from Children
with Chronic Nonbacterial Osteomyelitis (CNO) Amongst Radiologists

Farzana Nuruzzaman1, T. Shawn Sato2, Jennifer Stimec3, Ramesh S. Iyer4, Andrew Carbert5, Joel Paschke5, Lauren
Potts6, Xiaoyue Zhang7, Walter Maksymowych8, Polly Ferguson9 and Yongdong (Dan) Zhao10, and CARRA CRMO
Workgroup, 1Stony Brook Children’s Hospital, Stony Brook, NY, 2University of Iowa, Iowa City, 3Hospital for Sick Children,
Toronto, ON, Canada, 4Seattle Children’s Hospital, Seattle, WA, 5CARE Arthritis, Edmonton, AB, Canada, 6Artist, Long
Beach, CA, 7Renaissance School of Medicine at Stony Brook University, Stony Brook, NY, 8University of Alberta,
Edmonton, AB, Canada, 9University of Iowa Carver College of Medicine, Iowa City, IA, 10University of Washington,
Redmond, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The web-based ChRonic nonbacterial Osteomyelitis Magnetic Resonance Imaging Scoring
(CROMRIS) portal was developed to assess specific features of bone and soft tissue inflammation in MRI of patients with
CNO in a user-friendly interface1. Primary objective of this study is to evaluate the absolute agreement of components of
and summary CROMRIS scores at each body site, and the inter-rater reliability across raters.

Methods: A reliability module including 29 de-identified whole body (WB) MRI scans (coronal images of the entire body and
sagittal images of entire spine, acquired with short tau inversion recovery [STIR] sequences without contrast) from children
with CNO and normal controls was created. Three pediatric radiologists (TSS, RSI, JS), all with >10 years of expertise in
pediatric musculoskeletal imaging independently scored these cases directly on the web platform. Prior to scoring, all the
readers reviewed a training atlas and video. Readers scored individual bone units to indicate presence of: bone marrow
hyperintensity (HI) on STIR images (score 0-1); soft tissue/periosteal HI of surrounding tissue (score 0-1); bony expansion
(score 0-1), and quantify the signal size of CNO lesion (score 1-3 defined as < 25%, 25-50% or >50% of estimated volume,
respectively). The sum of these parameters for lesions detected on fluid-sensitive sequences was the CROMIS Activity Index

Figure 1. Prevalence of abnormalities at each body site based on Bone Marrow hyperintensity (HI), Soft Tissue/Periosteal HI, and Bony Expansion
scores among 29 cases
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(maximum score 722). Pairwise comparisons of the specific parameters and CROMRIS Activity Index were made. Absolute
agreement was defined when the summary score difference between any 2 raters was ≤ 2. For specific variables (bone marrow
HI, signal size, soft tissue/periosteal HI, bony expansion), the absolute agreement was defined as all the raters assigning the exact
same score. Inter-rater reliability for abnormal signal and severity were assessed using free-marginal kappa (k) statistics.

Results: Among all bone sites, the prevalence of abnormalities were the highest at the tibia (59%), feet (41%), femur (38%),
and pelvis (34%) (Figure 1). The proportion of absolute agreement of CROMRIS Activity Index scores across 3 raters was
greater than 70% in most bone sites (Figure 2). Mean kappa of each category of bones was near or >0.5 demonstrating
moderate inter-rater reliability amongst radiologists for most bone sites (Figure 3), except in lumbar spine, ulna, patella, man-
dible, sternum, scapula, and sacroiliac joints, which had mean κ scores ranging from -0.04 to 0.21, correlating with sites of
lowest prevalence of abnormalities in this module.

Conclusion: The web-based CROMRIS portal shows moderate agreement of CROMRIS Activity Index total scores
amongst experienced radiologists after self-guided learning of atlas and video. A consensus-based set of scans for reader
calibration will be developed to enhance inter-rater reliability for clinical trials.

Figure 2. Absolute agreement of CROMRIS Activity Index across 3 raters at each body site among 29 cases

Figure 3. Inter-rater reliability across 3 raters of CROMRIS Activity Index across 3 raters at each body site based on Fleiss’ Kappa
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Nuruzzaman F, et al. Development and Usability Testing of Web-based Standardized Scoring Tool for Magnetic Reso-
nance Images from Children with Chronic Nonbacterial Osteomyelitis (CNO) [abstract]. Arthritis Rheumatol. 2023;
75 (suppl 4).

Disclosure: F. Nuruzzaman: None; T. Sato: None; J. Stimec: None; R. Iyer: None; A. Carbert: None; J. Paschke:
CARE Arthritis Limited, 3; L. Potts: None; X. Zhang: None;W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim,
2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; P. Ferguson: None; Y. Zhao: Bristol-Myers
Squibb(BMS), 5.

Abstract Number: 0388

The Association Between Body Composition and Disease and Treatment
Outcomes in Patients with Juvenile Idiopathic Arthritis: Results from the
CAPRI Registry

Samantha Morin1, KAREN BEATTIE2, Roxana Bolaria3, Tania Cellucci4, Gaelle Chedeville5, Amieleena Chhabra6, Paul
Dancey7, Tommy Gerschman8, Liane Heale9, Julie Herrington2, Adam Huber10, Mehul Jariwala11, Jean-Philippe Proulx-
Gauthier12, Dax Rumsey13, Heinrike Schmeling14, Jaime Guzman15 and Michelle Batthish4, and CAPRI Registry
Investigators, 1McMaster University, Hamilton, Canada, 2McMaster University, Hamilton, ON, Canada, 3Victoria Arthritis
Center, Victoria, BC, Canada, 4McMaster Children’s Hospital, Hamilton, ON, Canada, 5The Montreal Children’s Hospital,
Montreal, QC, Canada, 6University of British Columbia, Penticton, BC, Canada, 7Memorial University, St. John’s, Canada,
8University of British Columbia - Vancouver, North Vancouver, BC, Canada, 9McMaster University, Oakville, ON, Canada,
10IWK Health Centre, Halifax, NS, Canada, 11Jim Pattison Children’s Hospital, Saskatoon, Canada, 12CHU de Quebec -
Universite Laval, Quebec, QC, Canada, 13University of Alberta, Edmonton, AB, Canada, 14University of Calgary, Calgary,
AB, Canada, 15University of British Columbia and BC Children’s Hospital, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent evidence has linked abnormal body weight, underweight or obesity, with poor disease out-
comes in adults with inflammatory arthritis. Yet, little is known about potential similar associations in children with JIA. There-
fore, we investigated the association between BMI categories and time to start treatments and attain disease outcomes in
children with JIA.

Methods: Data were captured prospectively through the Canadian Alliance of Pediatric Rheumatology Investigators
(CAPRI) JIA Registry. This national research registry follows newly diagnosed patients with JIA and collects data at each
clinic visit. Based on age, sex, height, and weight at enrolment, BMI was categorized for each patient as underweight (<
5th percentile), healthy (5th to < 85th percentile), overweight (85th to < 95 th percentile), or obese (≥95th percentile) accord-
ing to the WHO growth charts. For each BMI category, Kaplan–Meier curves examined time to clinical Juvenile Arthritis Dis-
ease Activity Score 10 (cJADAS10) ≤1, pain score (parent and patient reported) < 1, quality of life (patient reported) >9,
parent global assessment < 1, physician global assessment < 1, and active joint count < 1. For these disease outcomes,
shorter times are considered optimal. Time to start treatments included conventional DMARD, biologic DMARD, joint injec-
tions, and systemic corticosteroids. Log-rank tests compared outcomes across BMI categories; healthy weight served as
the reference category.
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Results: We included 759 patients enrolled in the Registry between February 2017 and May 2023 (61% female; mean±SD
age 9.5±4.7 years); majority of patients had a healthy BMI (Table 1). The obese group took significantly longer to attain cJA-
DAS10 ≤1 (χ2(1)=5.53, p=0.019, median difference in time to reach outcomes compared to reference category [MD]
=36 weeks), parent pain score < 1 (χ2(1)=5.90, p=0.015, MD=46 weeks), and parent global assessment < 1 (χ2(1)=5.49,
p=0.019, MD=11 weeks) (Figure 1). Time to first DMARD was significantly shorter in obese patients (χ2(1)=4.34, p=0.037,
MD=15 weeks), and time to first biologic was significantly shorter in underweight patients (χ2(1)=4.65, p=0.031,
MD=185 weeks) (Figure 2). No other treatments or outcomes were significantly different between BMI categories.

Participant characteristics

Kaplan–Meier curves of the cumulative incidence of disease outcomes
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Conclusion: Children with JIA in the obese group took longer to attain disease control based on both clinical and parent-
reported outcomes compared to those with healthy BMI, despite earlier treatment escalation to DMARDs. Additionally,
those who were underweight also required earlier treatment escalation to biologics. Further analyses will explore weight per-
centile groups, covariates including ethnicity and JIA subtype, and changes in body composition overtime. Altogether, these
findings may help inform clinicians on anticipated treatment responses and disease outcomes when educating and counsel-
ing families about body composition.

Disclosure: S. Morin: None; K. BEATTIE: None; R. Bolaria: None; T. Cellucci: None; G. Chedeville: None;
A. Chhabra: None; P. Dancey: None; T. Gerschman: None; L. Heale: Novartis, 5; J. Herrington: None; A. Huber:
None; M. Jariwala: None; J. Proulx-Gauthier: None; D. Rumsey: None; H. Schmeling: AbbVie/Abbott, 5, Bristol-
Myers Squibb(BMS), 5, Janssen, 5, Pfizer, 5, UCB, 5; J. Guzman: None; M. Batthish: Abbvie, 6, Novartis, 2, Viatris,
12, Unrestricted Educational Grant.

Abstract Number: 0389

Histopathological Features of Liver Tissue Biopsies in SJIA Patients with
and Without Clinical Macrophage Activation Syndrome

Esraa Eloseily1, Lara Berklite2, Jennifer Picarsic1, grant schulert1, Rachel Sheridan1 and Alexei Grom1, 1Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, 2Cincinnati Children’s Hospital Medical Center, Cincinnti, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Juvenile Idiopathic Arthritis (SJIA) can present with or without Macrophage Activation Syn-
drome (MAS), a severe, potentially life-threatening complication. Liver tissue injury is commonly seen in SJIA patients and could
be due to various reasons including underlying SJIA activity, MAS, drug hypersensitivity, and steatohepatitis among others.
The objective of this study was to compare liver histopathology between SJIA patients with and without clinical MAS.

Methods: Liver tissue was obtained from two cohorts of SJIA patients: with clinical MAS (n=4) and without clinical MAS
(n=6). H&E staining in addition to staining for CD3, CD4, CD8 (T-lymphocytes markers), CD163 (macrophage marker),
CD79a (B lymphocyte marker) was performed. Histopathologic features including the density and composition of portal

Kaplan–Meier curves of the cumulative incidence of treatment outcomes

772

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and sinusoidal infiltrate, interface necrosis, hepatocellular necrosis, hemophagocytosis, lymphocyte-mediated bile duct
damage, cholestasis, and percentage and distribution of steatosis were examined by board-certified pediatric pathologists
(LB and RS and JP).

Results: SJIA-MAS group was characterized by a more extensive portal and sinusoidal inflammatory CD3+ CD8+ T-cell and
sinusoidal CD163+ macrophage infiltrate when compared to the SJIA-without MAS group. In particular, the SJIA-MAS
group had a diffuse sinusoidal pattern of activated CD163+ macrophages in response to more extensive hepatocellular
damage, including prominent centrilobular parenchymal collapse and multifocal hepatocellular necrosis with lymphocyte-
mediate bile duct injury. In the SJIA without MAS group, CD163+ sinusoidal staining was present but showed a predomi-
nantly quiescent (inactive) pattern, highlighting the resident Kupffer cells with less hepatocellular injury. Hepatocellular stea-
tosis was present in 4/6 SJIA without MAS cases, involving less than 33% of the parenchyma, while none of the SJIA-
MAS cases showed significant steatosis (< 1%).

Conclusion: Liver biopsies in SJIA patients with MAS demonstrate portal and sinusoidal cytotoxic T-lymphocytic injury and a
sinusoidal infiltrate of activated macrophages correlating with more extensive hepatocellular damage compared to those SJIA
patient without clinical MAS. These findings underscore the distinct hepatic pathology in SJIA patients with clinical MAS and
highlight the importance of histopathological evaluation in the management of these patients. Future spatial transcriptomics
work will explore if these two groups have a distinct genetic signature at the cellular sublocalization level in liver tissue biopsies.

Disclosure: E. Eloseily: None; L. Berklite: None; J. Picarsic: None; g. schulert: Boehringer-Ingelheim, 2, IpiNovyx,
5, SOBI, 2; R. Sheridan: None; A. Grom: None.

Abstract Number: 0390

Treatment Effectiveness Following Switching from Initial TNF Inhibitor in
Juvenile Idiopathic Arthritis

Mei-Sing Ong1, Sarah Ringold2, Melissa Mannion3, Marc Natter4 and Yukiko Kimura5, 1HarvardMedical School & Harvard
Pilgrim Healthcare Institute, Boston, MA, 2Washington University, Seattle, 3University of Alabama at Birmingham,
Birmingham, AL, 4Boston Children’s Hospital, Boston, MA, 5Hackensack Meridian School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Although the increasing availability of biologic therapies has significantly improved outcomes for
patients with JIA, a substantial proportion of patients require switching from the initial biologic (b)DMARD to a different
bDMARD or a targeted synthetic (ts)DMARD. Limited data are available to inform choice of switching to a second TNFi ver-
sus bDMARD with a different mechanism. We compared the effectiveness of switching to a second TNF inhibitor (TNFi) ver-
sus a bDMARD with a different mechanism of action or tsDMARD in children with insufficient response to initial TNFi.

Methods:We conducted a retrospective study of a national insurance database in the US (years 2008 to 2020). Study sub-
jects included children and adolescents (aged < 19 years) who initiated a TNFi and then subsequently switched to another
bDMARD/tsDMARD therapy, had ≥2 medical claims with a JIA diagnostic code, had been enrolled in the health plan for
≥6 months prior to starting initial TNFi, continued enrollment ≥365 days following switching to a subsequent bDMARD/
tsDMARD therapy, and did not have claims associated with systemic JIA. Effectiveness of the second therapy was
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Table 1

Table 2
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estimated using a previously validated claims-based algorithm (Curtis) (Table 2). Inverse probability weighting was applied to
estimate treatment effectiveness.

Results: 558 eligible children were included in the study (Table 1). The median follow-up was 1194 days (IQR 701-1999). Dur-
ing this period, 81% (n=454) of patients switched from an initial TNFi therapy to another TNFi, while the remaining switched to a
different bDMARD/tsDMARD, most commonly abatacept (n=44) or tocilizumab (n=31)(Table 2). Ustekinumab/secukinumab
were the most effective second therapy, followed by a second TNFi, with 84% and 68% of patients responding to the therapy,
respectively. Compared to switching to another TNFi, switching to ustekinumab/secukinumab was significantly more effective
(OR 1.33; 95% CI 1.20-1.47). However, abatacept (OR 0.77; 95% 0.65-0.91), tocilizumab (OR 0.79; 95% CI 0.64-0.99), and
tofacitinib (OR 0.59; 95% CI 0.48-0.72) were less effective as a second therapy compared with a second TNFi (Table 3, Model
1). Further analysis revealed that adherence to the second therapy (criterion 1 of the treatment effectiveness algorithm) differed
significantly between patients who switched to non-TNFi (nTNFi) vs a second TNFi (65% vs 91% respectively, Table 2), with the
exception of ustekinumab/secukinumab as nTNFi. Omitting adherence as a criterion for defining treatment effectiveness and
instead including it as a covariate showed that treatment effectiveness did not differ by medication classes. Adherence was
significantly associated with treatment effectiveness (OR 1.20; 95% CI 1.04 – 1.37).

Conclusion: Our study showed no differences in treatment effectiveness of a second TNFi compared with another b/ts
DMARD following initial TNFi therapy. Notably, medication adherence was the only significant factor affecting treatment
effectiveness. Further studies are needed to understand the variation in adherence rate for patients with JIA switching to a
second b/ts DMARD.

Disclosure: M. Ong: GE HealthCare Technology (GEHC), 11, Walgreens Boots Alliance (WBA), 11; S. Ringold: Jans-
sen, 3; M. Mannion: NIAMS K23AR081410, 5, Rheumatology Research Foundation, 5; M. Natter: GE HealthCare
Technology (GEHC), 12, Stock ownership (less than $5,000), Walgreens Boots Alliance (WBA), 12, Stock ownership
(less than $5,000); Y. Kimura: None.

Abstract Number: 0391

Using Machine Learning to Predict Inactive Disease in Juvenile
Idiopathic Arthritis

Mei-Sing Ong1, Marc Natter2, Laura Schanberg3 and Yukiko Kimura4, and CARRA Registry Investigators, 1Harvard
Medical School & Harvard Pilgrim Healthcare Institute, Boston, MA, 2Boston Children’s Hospital, Boston, MA, 3Duke
University Medical Center, DURHAM, NC, 4Hackensack Meridian School of Medicine, New York, NY

Table 3
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Optimizing treatment of JIA continues to be a challenge. Biologic DMARD (bDMARD) therapies
have significantly improved outcomes but is costly, may be more difficult to obtain, and can expose patients to risks of
adverse effects. Importantly, many patients continue to have active disease. The ability to predict an individual’s likelihood
of having worse JIA outcomes can inform treatment decisions. However, few strong clinical predictors of JIA outcomes have
been identified and there remains a paucity of accurate prediction models. Here, we developed a machine learning approach
to predict longitudinal outcomes in JIA.

Methods: Retrospective cohort study of new onset JIA using the Childhood Arthritis and Rheumatology Alliance (CARRA)
Registry (years 2015 to 2024). Lasso regression models were developed to predict achievement of inactive disease (cJA-
DAS10 ≤2.5) at 2 time periods: (1) 12 and 24 months from baseline (initial registry visit); and (2) 24 and 36 months from base-
line. The study dataset was randomly split into a training set (50%) for model development and a test set (50%) for model
validation. We developed and compared separate models using the following predictors: (a) ILAR category – the strongest
predictor of a non-remitting disease course reported in published studies (Model 1); (b) demographics and baseline clinical

Table 1
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attributes (Model 2); (c) demographics, longitudinal clinical attributes in the first 6 months (Model 3); (d) demographics, lon-
gitudinal clinical attributes and treatment history in the first 6 months (Model 4). The area under the receiver operating curve
(AUC) was used to select the most optimal models.

Results: A total of 12,064 JIA patients were included in the analysis (Table 2). When tested on independent test sets, mod-
els incorporating demographics and longitudinal clinical attributes best predicted inactive disease between 12 and
24 months (AUC: 0.83; sensitivity: 0.74; specificity: 0.75), and between 24 and 36 months (AUC: 0.73; sensitivity: 0.58;
specificity: 0.74). The inclusion of treatment history in the prediction models achieved comparable results (Table 3). Models
incorporating longitudinal clinical outcomes and/or treatment history outperformed models that included ILAR category
alone, and those including demographics and baseline clinical attributes alone. Of note, prediction of inactive disease using
ILAR category alone performed worse than chance on independent test sets (AUC < 0.5). cJADAS10 at baseline and at
6 months, age, and use of combination (bDMARD + csDMARD) therapy in the first 3 months best predicted inactive disease

Table 2

Table 3
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between 12 and 24 months. cJADAS10 at 6 months, total days of exposure to bDMARD in the first 3 months, and total joint
count ≥5 at baseline were the most important attributes for predicting inactive disease between 24 and 36 months.

Conclusion: We demonstrated the feasibility of using machine learning models to predict longitudinal outcomes of JIA
patients. Our models incorporated data collected during routine clinical visits. Incorporation of emerging sources of multi-
omics data has the potential to improve the prediction of outcomes and inform treatment decision-making.

Disclosure: M. Ong: GE HealthCare Technology (GEHC), 11, Walgreens Boots Alliance (WBA), 11; M. Natter: GE
HealthCare Technology (GEHC), 12, Stock ownership (less than $5,000), Walgreens Boots Alliance (WBA), 12, Stock
ownership (less than $5,000); L. Schanberg: Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMB member, UCB,
12, DSMB Chair; Y. Kimura: None.
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Evaluation for the Presence of Antibodies to Malondialdehyde-
Acetaldehyde Adduct in Juvenile Idiopathic Arthritis and Its Subtypes

Geoffrey Thiele1, Panteha Hayati Rezvan2, Michal Cidon2, Carlos Hunter3, Michael Duryee3, Ted Mikuls3 and Geoffrey
Thiele3, 1Children’s Hospital of Los Angeles, Omaha, NE, 2Children’s Hospital of Los Angeles, Los Angeles, CA, 3University
of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies of rheumatoid arthritis (RA) have shown that malondialdehyde-acetaldehyde (MAA) protein
adducts and anti-MAA immune responses play a pathogenic role in disease progression. Expression of MAA-modified pro-
teins are increased in RA synovium and circulating anti-MAA antibodies are higher in adults with RA than in controls including
patients with other rheumatologic conditions.1 Despite marked similarities in disease pathogenesis, the role of MAA and anti-
MAA antibodies have not been evaluated in Juvenile Idiopathic Arthritis (JIA). The objective of this study was to compare
serum levels of anti-MAA antibody in patients with JIA to levels in controls and to identify any potential factors in JIA associ-
ated with anti-MAA expression. We tested the hypothesis that anti-MAA antibodies would be higher in JIA and, among those
with JIA, highest in children with polyarticular disease as well as those who are CCP or RF positive.

Methods: Serum samples were obtained from children diagnosed with all subtypes of JIA (except for systemic JIA) from a
single pediatric medical center. Serum IgM, IgG, and IgA anti-MAA antibodies were measured by ELISA. Through chart
review, demographic information as well as ANA, RF, CCP, and HLA-B27 status was determined. In initial analyses, anti-
MAA antibody concentrations were compared with values measured in a cohort of unmatched healthy controls without
JIA using a Student’s t-test. Anti-MAA antibody levels were compared across six JIA subtypes using Kruskal-Wallis tests.
We further compared patients’ characteristics and anti-MAA antibody levels between those with positive and negative bio-
markers using chi-square or Fisher’s exact tests for categorical variables and Wilcoxon rank-sum tests for continuous vari-
ables. Analyses were performed in Stata MP Release 18.2

Results:We studied 99 JIA participants with a mean age at visit of 15 years, mean age at JIA diagnosis of 8.7 years, 72.6%
Hispanic, 70.7% female, 49% ANA positive, 30.4% RF positive, 33.3% CCP positive, and 16.4% HLA-B27 positive (-
Table 1). IgM, IgG and IgA anti-MAA antibody levels were higher in JIA patients (n=99) compared to previously obtained
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group of unmatched, healthy controls (n=18; p≤0.0014) (Figure 1). Among those with JIA, there were no significant differ-
ences in levels of anti-MAA antibodies by arthritis subtype, ANA, RF, CCP or HLA-B27 status (Table 2).

Conclusion: This study showed that humoral immunity to MAA is increased in the context of JIA, with similar levels of
expression observed across JIA subtypes and by other biomarkers commonly assessed in JIA. These results support fur-
ther research using large patient samples to determine diagnostic as well as prognostic value of anti-MAA antibodies in
JIA. Significant findings could further open the door for additional MAA studies in the realm of pediatrics, as it has also been
shown to be positive in other autoimmune conditions such as pediatric IBD and lupus in adults.

Table 1. Demographics and Clinical Information (n=99)
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Disclosure: G. Thiele: None; P. Hayati Rezvan: None; M. Cidon: None; C. Hunter: None; M. Duryee: None;
T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9; G. Thiele: None.

Abstract Number: 0393

Effectiveness of Secukinumab in TMJ Symptoms in Children with JPsA and
ERA: A Secondary Data Analysis of JUNIPERA

Marianne Kerski1, Smriti Mohan1, Cynthia Vizcaya2, Reema Sutariya3, Weibin Bao3 and Matthew Stoll4, 1University of
Michigan, Ann Arbor, MI, 2Novartis Pharmaceutical Corporation, East Hanover, NJ, 3Novartis Pharmaceuticals
Corporation, East Hanover, NJ, 4University of Alabama at Birmingham, Birmingham, AL

Figure 1. Anti-MAA Antibodies in JIA Patients and Healthy Cohort

Table 2. Anti-MAA Antibodies by Patient Characteristics (n=99)
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Early recognition and treatment of temporomandibular joint (TMJ) arthritis in children with
juvenile idiopathic arthritis (JIA) is of high importance given its impact on quality of life as its use is required for daily
functions such as talking and eating. Untreated TMJ inflammation in children can lead to growth abnormalities lead-
ing to permanent facial deformities. Little is known about the effectiveness of different types of systemic therapies
for the treatment of TMJ arthritis as no prospective studies have been performed in the biologic era. The current
study is a secondary data analysis of the open label portion of the JUNIPERA trial, a prospective study evaluating
the efficacy of secukinumab in patients with juvenile enthesitis-related arthritis (ERA) and juvenile psoriatic arthritis
(JPsA). The objective is to evaluate the efficacy of secukinumab in treating TMJ involvement in children with ERA
and JPsA.

Methods: Biologic naïve patients with ERA (age 4 – 17 years) and JPsA (age 2 – 17 years) enrolled in the JUNIPERA trial
began subcutaneous secukinumab (75/150 mg in patients < 50/≥50 kg). All patients received doses at week 0, 1, 2, 3,
4, 8, and 12 as part of the open label portion of the trial. Disease assessment measures including 27-joint Juvenile Arthritis
Disease Activity Score (JADAS-27), physician global assessment, and patient global assessment were recorded at each
visit. TMJ involvement was defined as having joint tenderness, joint swelling, or limitation of motion. A repeated measure
logistic regression (RMLR) was used to assess proportion of patients with TMJ involvement at each timepoint through
week 12.

Results: A total of 86 patients with JIA (52 with ERA and 34 with JPsA) were enrolled and 28 patients had TMJ involvement
at week 0 (32.6%). All but two patients had TMJ assessments up to week 12 on secukinumab. Baseline demographics and
disease activity measures in patients with and without TMJ involvement are summarized in Table 1. Patients with TMJ
involvement were more likely to be female and were older than those without. The physician global assessment trended
towards (p=0.05) having a higher score in patients with TMJ involvement compared to those without. The two groups had
no statistically significant differences in JADAS-27 or patient global assessment. The effectiveness of secukinumab on
TMJ involvement is shown in Figure 1. RMLR demonstrated a statistically significant trend in reduced proportions of patients
with TMJ involvement through week 12 (p=0.0005).

Table 1. Demographics and disease activity measures in patients with and without TMJ involvement at baseline (week 0).
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Conclusion: Studies on the treatment of TMJ arthritis are limited given the challenges in differentiating TMJ arthritis from
dysfunction without use of imaging. The current post-hoc analysis demonstrates secukinumab improved signs and symp-
toms of TMJ involvement in patients with ERA and JPsA. Additional prospective studies are needed to compare the efficacy
of systemic therapies in treating TMJ arthritis to reduce permanent damage from undertreated TMJ arthritis using imaging as
an endpoint.

Disclosure: M. Kerski: None; S. Mohan: None; C. Vizcaya: Novartis, 3, 11; R. Sutariya: Novartis, 3, 8; W. Bao:
Novartis, 3, 11; M. Stoll: None.

Abstract Number: 0394

Unveiling Major Challenges and Unmet Needs in the Therapeutic
Approach to Systemic Juvenile Idiopathic Arthritis: The Patient
Perspective

Francesco Baldo1, Luciana Peixoto2, Remco Erkens3, Greta Rogani3, Claudia Bracaglia4, Dirk Foell5, Marco
Gattorno6, Marija Jelusic7, Sebastiaan Vastert3, Rashmi Sinha2 and Francesca Minoia8, and on behalf of the
PReS MAS/sJIA Working Party and the Systemic JIA Foundation, 1Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy, 2Systemic JIA Foundation, Cincinnati, OH, 3University Medical Center Utrecht,
Utrecht, Netherlands, 4IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 5University Hospital Muenster,
Muenster, Germany, 6IRCCS Giannina Gaslini, Genoa, Italy, 7University of Zagreb School of Medicine, University
Hospital Centre Zagreb, Zagreb, Zagreb, Croatia, 8Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,
Milano, Milan, Italy
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Figure 1: Proportion of patients with TMJ involvement at each study time point. RMLR demonstrates statistically significant reduction in the propor-
tion of patients with TMJ involvement with secukinumab treatment.
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Background/Purpose: Despite continuous improvements in the therapeutic options for children with systemic juvenile idi-
opathic arthritis (sJIA), access to medications significantly differs among centres and countries. Furthermore, major con-
cerns still exist in the management of refractory disease trajectories, seriously impacting patients’ quality of life. We aimed
to capture major challenges and unmet needs in the treatment of sJIA from patient perspective.

Methods: In the context of METAPHOR project, a PReS/PRINTO initiative aimed to optimize therapeutic approaches to
sJIA and macrophage activation syndrome (MAS), an international survey addressed to patients with sJIA was performed,
exploring challenges and concerns regarding treatment. The survey was developed by a core team, constituted of 2 senior
physicians and 2 patient representatives, and further refined in a focus group by 8 sJIA parents and 1 young adult patient.
The survey was then forwarded via the sJIA Foundation to all their members.

Results: A total of 139 replies were collected, mainly from United States (64%) and Europe (19%). Almost all participants
(94%) were parents or legal guardians. Patient ages were all similarly represented, with a median sJIA duration of 3-5 years.
Almost half of patients experienced MAS (44%), and 23% had multiple episodes. At survey time, 38% of patients had an
active disease, while 55% and 17% had an inactive disease with and without medications, respectively; 2 patients died.
Nearly half patients received treatments for 1-5 years, and 23% for over 6 years. From patient perspective, poor therapy
compliance at home is mainly affected by daily injections (90%) and prolonged treatment (51%). During hospitalization, miss-
ing daily activities (65%) and difficulties in venous access (47%), further negatively impact on patient compliance. Major con-
cerns regarding steroids include mood changes (64%), weight gain (58%), and growth delay (61%). Starting a new
treatment, the majority of parents were scared about the possibility of treatment failure (82%), side effects (77%) and the
increased risk of infections (51%). Key treatment goals of sJIA treatment from patient perspective were the complete control
of symptoms (79%), the improved quality of life (72%), and the reduction of steroid exposure (53%). Notably, 54% of patients
faced difficulties in accessing necessary medications, primarily due to issues with private insurance or drug unavailability in
their country

Conclusion: Treatment of sJIA still represent a challenge for patients. Addressing patient perspective, including improve-
ment in the tolerability of home treatment and in access to medication, reduction of steroid exposure and less interference
with daily life, is crucial for enhancing the quality of care for patients with sJIA.

Disclosure: F. Baldo: None; L. Peixoto: None; R. Erkens: None; G. Rogani: None; C. Bracaglia:
GlaxoSmithKlein(GSK), 6, Novartis, 2, Sobi, 6; D. Foell: Boehringer-Ingelheim, 2, Novartis, 2, SOBI, 2; M. Gattorno:
None; M. Jelusic: None; S. Vastert: Novartis, 2, Sobi, 2; R. Sinha: None; F. Minoia: Novartis, 6, SOBI, 6.
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Assessment of Enthesitis by Pediatric Rheumatology Providers

Erin Treemarcki1, Shirley Tse2, Marisa Klein-Gitelman3, Adam Mayer4, Hemalatha Srinivasalu5, Heather Walters6 and
Melissa Oliver7, and the CARRA Juvenile Spondyloarthritis Workgroup and the CARRA investigators, 1University of Utah,
Salt Lake City, UT, 2SickKids, Toronto, ON, Canada, 3Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL,
4University of Pennsylvania/Children’s Hospital of Philadelphia, Philadelphia, PA, 5Children’s National Hospital,
Washington, DC, 6Northwell Health, New Hyde Park, NY, 7Indiana University, Indianapolis, IN
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Background/Purpose: Enthesitis is a characteristic feature of enthesitis related arthritis (ERA) but can be found in other
juvenile idiopathic arthritis (JIA) subtypes. It occurs with greater frequency in juvenile ERA than in adult-onset ankylosing
spondylitis. Enthesitis indices exist for adults with spondyloarthritis, but there is no such measure for pediatric patients. This
introduces the potential for variability in assessing for enthesitis and diagnosing enthesitis. We aimed to determine the fre-
quency of and indications for assessing enthesitis in clinical practice in addition to the sites most assessed and what factors
contribute to the diagnosis of enthesitis.

Methods: A survey was developed and refined by members of the CARRA Juvenile Spondyloarthritis (JSpA) Workgroup.
The survey was then further refined using input from experts at the CARRA JIA Forum and through pilot testing. Survey
questions included demographics, practice patterns around assessment of enthesitis, and knowledge of enthesitis. The sur-
vey was distributed electronically to CARRA members with reminders sent every 2 weeks over a 2-month period.
Responses were analyzed using descriptive statistics.

Results: Of the 343 who opened the survey, 139 responded (40.5% response rate). Respondents were predominantly
pediatric rheumatologists (76.3%) at academic medical centers (91.1%) in the US (86.0%) (Table 1). Providers were asked
in which scenarios they routinely assess enthesitis, and the top answers were patients with ERA (92.6%); patients with
HLA B27 associated conditions such as uveitis, psoriasis and inflammatory bowel disease (86.8%); JPsA (85.1%); new
patients with concern for JIA (80.1%); and undifferentiated JIA (76.0%). Only 4% of respondents use an established

Table 1. Respondent demographics.
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enthesitis scoring measure, but most are interested in a scoring tool being created for pediatric patients (83.3%). The most
assessed sites for enthesitis were in the lower extremities with the Achilles tendon being assessed by all respondents
(Figure 1). Reported features most concerning for enthesitis were tenderness (100%), swelling (81.7%), and pain with
motion/heel walk/squatting (73.9%).

Conclusion:Most providers are interested in a pediatric-specific enthesitis scoring system. There are similarities in cur-
rent practice patterns in clinical enthesitis evaluation with a higher likelihood of checking for enthesitis in certain JIA sub-
types with entheseal sites in the lower extremities most commonly evaluated. Future steps include development of a
pediatric enthesitis scoring tool that would standardize enthesitis evaluation and could be used as both a clinical and
research tool.

Table 2. Assessment of enthesitis in clinical practice.
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Disclosure: E. Treemarcki: None; S. Tse: None; M. Klein-Gitelman: AbbVie/Abbott, 2, AstraZeneca, 2, Eli Lilly, 1;
A. Mayer: None; H. Srinivasalu: None; H. Walters: None; M. Oliver: None.

Abstract Number: 0396

Inflammatory Markers of Autoimmune Uveitis in the Eye, Tears
and Blood

Maryrose Hahn1, Madison Mangin2, Kellen Winden3, Pui Lee4, Mindy Lo2, Bharti Nihalani-Gangwani2, Yasmin
Massoudi5, Tate Valerio5, Amanda Colombo5, Jessica Scott6, Stephen Anesi6, C. Stephen Foster6, Peter Nigrovic7, sheila
Angeles-Han8, Peter Chang6 and Margaret Chang2, 1Boston Children’s Hospital, Georgetown, MA, 2Boston Children’s
Hospital, Boston, MA, 3Boston Children’s Hospital, Boston, MA, 4Boston Children’s Hospital, Newton, MA,
5Massachusetts Eye Research and Surgery Institution, Waltham, MA, 6Massachusetts Eye Research and Surgery
Institution, Waltham, 7Boston Children’s Hospital, Brookline, MA, 8Cincinnati Children’s Hospital, Cincinnati, OH
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Background/Purpose: Autoimmune uveitis is an inflammatory disorder of the eye that is associated with significant morbid-
ity, including vision-threatening complications and chronic reliance on immunosuppressive therapies. Evaluation of ocular
inflammation is largely based on clinical ophthalmic examinations. Our aim is to discover potential biomarkers of disease
through biological samples such as aqueous humor (AQH), blood and tear fluid.

Figure 1: Entheses routinely assessed on exam by respondents.
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Methods: We obtained AQH samples paired with tears and blood from adult and pediatric patients with uveitis or non-
inflammatory conditions undergoing eye surgery at Boston Children’s Hospital, Massachusetts Eye Research & Surgery
Institution, and Cincinnati Children’s Hospital Medical Center. We also collected clinical information such as slit-lamp exam-
inations to grade uveitis activity at the time of surgery. Cytokine and immune-related protein content of biological samples
was assessed through Olink proximity extension multiplex immunoassay. The intraocular cytokine profiles of (AQH samples
were compared across patients by generalized linear models (LIMMA) on log2 transformed data and assigned inflammatory
scores based on the sum of normalized cytokine values. Samples were grouped by uveitis subtype and AQH inflammatory
scores. Paired AQH and blood samples and paired AQH and tear samples collected at the time of surgery were evaluated
for overlapping inflammatory protein content. Immune-related protein expression in the blood and tear samples were corre-
lated to AQH inflammatory scores.

Results: We evaluated AQH samples from controls (n=16) and patients with anterior uveitis (n=16), intermediate uveitis
(n=2), posterior uveitis (n=4), and panuveitis (n=7). At the time of sample collection, all patients had near-quiet disease activ-
ity on slit-lamp examination with anterior chamber cell grades between 0 and 0.5+ by SUN criteria. Non-inflammatory control
patients displayed low cytokine levels in their AQH, while 44% of patients with anterior uveitis (n=7) and 57% of patients with
panuveitis (n=4) had evidence of ongoing inflammation. The cytokine profile did not overlap between paired AQH and tears
(n=7) or paired AQH and blood samples (n=14). There was also no direct correlation between immune-related proteins in the
blood or tears with their paired AQH inflammatory scores, although some markers such as IL7 and CSF3 in the blood and
VEGFA in the tears trended towards significance. Notably, pediatric uveitis patients showed more AQH inflammation com-
pared to adults, as 86% of children with anterior uveitis and 100% of children with panuveitis had AQH inflammation, com-
pared to 11% and 50% in adults, respectively.

Conclusion: Our findings demonstrate that �50% of anterior and panuveitis patients have elevated inflammatory protein
levels in AQH despite having quiescent clinical examinations. Strikingly, the majority of pediatric patients with anterior and
panuveitis exhibited subclinical eye inflammation, in contrast to adults with uveitis. This emphasizes the need for more sen-
sitive methods of assessing uveitis activity by examination or imaging-based methods, as well as identifying reliable bio-
markers of disease activity.

Disclosure: M. Hahn: None;M.Mangin: None;K.Winden: None; P. Lee: None;M. Lo: None; B. Nihalani-Gangwani:
None; Y. Massoudi: None; T. Valerio: None; A. Colombo: None; J. Scott: None; S. Anesi: None; C. Foster: None;
P. Nigrovic: American Academy of Pediatrics, 9, Bristol-Myers Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss
Immuno, 8, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Monte Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen,
2, Sobi, 2, UpToDate, 9; s. Angeles-Han: None; P. Chang: None; M. Chang: None.

Abstract Number: 0397

Trends in New Use of Disease-Modifying Antirheumatic Drugs in Juvenile
Idiopathic Arthritis Among Commercially Insured Children in the
United States from 2001-2022

Priyanka Yalamanchili1, Lydia Lee2, Greta Bushnell3, Melissa Mannion4, Chintan Dave5 and Daniel B. Horton6, 1Center
for Pharmacoepidemiology and Treatment Science, Institute for Health, Health Care Policy, and Aging Research, Morris
Plains, NJ, 2Center for Health Outcomes, Policy & Economics, Rutgers Ernest Mario School of Pharmacy and Rutgers
School of Public Health, Piscataway, NJ, 3Center for Pharmacoepidemiology and Treatment Science, Institute for Health,
Health Care Policy, and Aging Research; Department of Biostatistics and Epidemiology, Rutgers School of Public Health,
New Brunswick, NJ, 4University of Alabama at Birmingham, Birmingham, AL, 5Center for Pharmacoepidemiology and
Treatment Science, Institute for Health, Health Care Policy, and Aging Research; Center for Health Outcomes, Policy &
Economics, Rutgers Ernest Mario School of Pharmacy and Rutgers School of Public Health, New Brunswick, NJ, 6Center
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for Pharmacoepidemiology and Treatment Science, Institute for Health, Health Care Policy, and Aging Research;
Department of Biostatistics and Epidemiology, Rutgers School of Public Health; Department of Pediatrics, Rutgers
Robert Wood Johnson Medical School, New Brunswick, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common pediatric rheumatic disorder. An increasing
array of disease-modifying antirheumatic drugs (DMARDs) have become available to treat JIA, but few population-based
data exist on their uptake over time. We sought to describe trends over the past two decades in DMARD use for children
with JIA in the US.

Methods: We used national US commercial claims data (2000-2022) to perform a serial cross-sectional medication utiliza-
tion study of children ages 1-18 diagnosed with JIA, excluding children with inflammatory bowel disease, lupus, and other
systemic rheumatic diseases. Initiations of conventional synthetic (cs), biologic (b), or targeted synthetic (ts) DMARDs were
identified after a ≥12-month baseline and expressed as percentage of all new DMARD initiations per year, by category, class,
and individual agent. Trends were evaluated using linear regression. Secondarily, we examined initial b/tsDMARD after
csDMARD monotherapy. We also conducted subgroup analyses stratified by presence of uveitis diagnosis, age group
(1-11, 12-18 years), and sex (male, female).

Results: We identified 20,282 new DMARD use episodes among 13,719 individuals (median age 14 years, 67.5% female).
csDMARDs such as methotrexate, while most commonly used overall, declined from 89.5% of new use episodes to 42.9%
(2001-2022, p< 0.001 for trend; Figure 1). In contrast, bDMARD use increased (10.5 to 50.7%, 2001-2022, p< 0.001). For
tumor necrosis factor inhibitors (TNFi), etanercept peaked at 28.3% (2006) and declined to 4.4% (2022) (p=0.002) (Figure 2).
Adalimumab use doubled (7.0 to 14.0%, 2007-2008) after approval for JIA, increasing further after a less painful formulation
release (20.2%, 2022, p< 0.001). However, TNFi use declined with rising use of other b/tsDMARDs, especially ustekinumab,
tofacitinib (Figure 2), and secukinumab (not shown), and each spiking in use after respective pediatric regulatory approvals.
Adalimumab became the leading b/tsDMARD initiated after csDMARDs when a citrate-free formulation became available in
2018 (Figure 3). In the subgroup of those diagnosed with uveitis, the percentage of methotrexate initiations declined from

bDMARDs, biologic disease-modifying antirheumatic drugs; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs;
DMARDs, disease-modifying antirheumatic drugs; IL, interleukin; JAK, Janus kinase; JIA, juvenile idiopathic arthritis; TNF, tumor necrosis factor.
This figure displays the percentage of total new episodes per year of each DMARD class or category in children with JIA in MarketScan between
the years 2001 and 2022. A DMARD claim was considered a new episode if a patient had no claim for the same DMARD within 365 days prior to
the current DMARD claim. Each patient could contribute more than one eligible new DMARD episode.
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54.8% in 2005 to 20.0% in 2006 (p< 0.001) as relative use of bDMARDs in this subpopulation increased. DMARD trends in
subgroup analyses stratified by age group and sex were mostly consistent with the main analyses. However, methotrexate
use was relatively more common among children under age 12 (mean 39.5%, 2001-2022) than among older children (mean
26.3%, 2001-2022). Use of ustekinumab was higher among older children (≥12 years) and boys, while use of infliximab was
higher among younger children (< 12 years) and girls. Hydroxychloroquine was among the top 3-4 DMARDs used in both
younger and older children from 2001-2022.

ADA, adalimumab; DMARDs, disease-modifying antirheumatic drugs; ETA, etanercept; HCQ, hydroxychloroquine; JIA, juvenile idiopathic arthritis;
LEF, leflunomide; MTX, methotrexate; SSZ, sulfasalazine; TOF, tofacitinib; UST, ustekinumab. This figure displays the percentage of total new epi-
sodes per year of the eight most commonly initiated DMARDs based on maximum use in a given year in children with JIA in MarketScan between
the years 2001 and 2022. A DMARD claim was considered a new episode if a patient had no claim for the same DMARD within 365 days prior to
the current DMARD claim. Each patient could contribute more than one eligible new DMARD episode. Select relevant events in the timeline are
marked by vertical lines and corresponding labels. FDA approvals for JIA within the time period are indicated by diamond markers.

ABA, abatacept; ADA, adalimumab; bDMARD, biologic disease-modifying antirheumatic drug; csDMARDs, conventional synthetic disease-
modifying antirheumatic drug; ETA, etanercept; JIA, juvenile idiopathic arthritis; TOC, tocilizumab; tsDMARD, targeted synthetic disease-modifying
antirheumatic drug; UST, ustekinumab. This figure displays the percentage of total new episodes per year of each first b/tsDMARD initiated
≥30 days after csDMARDs in children with JIA in MarketScan between the years 2001 and 2022, only including DMARDs that reached 5% in a
given year. A select relevant event in the timeline is marked by a vertical line and corresponding label.
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Conclusion: In a large US population of commercially insured children with JIA, new b/tsDMARD use is rising while new
csDMARD use declines. Among b/tsDMARDs, adalimumab is now the most widely used and the predominant b/tsDMARD
started first after csDMARDs. Patterns in DMARD use for JIA have evolved relative to multiple factors, including pediatric reg-
ulatory approvals and tolerability.

Disclosure: P. Yalamanchili: Daiichi Sankyo, 3; L. Lee: Boehringer Ingelheim Pharmaceuticals, Inc., 3; G. Bushnell:
National Institute on Drug Abuse (K01DA050769), 5; M. Mannion: NIAMS K23AR081410, 5, Rheumatology Research
Foundation, 5; C. Dave: FDA, 2, Juvenile Diabetes Research Foundation, 5, National Heart, Lung, and Blood Institute
(R01HL163163), 5, Takeda, 2, Veterans Health Administration, 5;D. Horton: Arthritis Foundation, 5, Childhood Arthritis
and Rheumatology Research Alliance, 5, 12, Salary support, Eunice Kennedy Shriver National Institute of Child Health
and Human Development (R01HD109335), 5, National Center for Advancing Translational Sciences (UL1TR003017,
UM1TR004789), 5, National Institute of Arthritis and Musculoskeletal and Skin Diseases (R01AR074436), 5.

Abstract Number: 0398

Validation of Patient-Reported Outcomes Measurement Information
System® (PROMIS®) Pediatric Measures for Children with Chronic
Nonbacterial Osteomyelitis Using the CHOIR Data

Mary Eckert1, Eveline Wu2, Melissa Oliver3, Joshua Scheck4, Sivia Lapidus5, Ummusen Kaya Akca6, Shima Yasin7,
Aleksander Lenert8, Sara Stern9, Antonella insalaco10, Manuela Pardeo10, Gabriele Simonini11, Edoardo Marrani12, Xing
Wang13, Bin Huang14, Leonard Kovalick15, Natalie Rosenwasser16, Erin Balay-Dustrude17, Gabriel Casselman16, Liau
Adriel18, Ava Klein18, Yurong Shao4, Claire Yang4, Molly Briggs4, Emily Deng4, Iris Hamilton4, Ethan Mueller16, Elise
Machrone4, Paige Trunnel4, Doaa Mosa19, Lori Tucker20, Hermann Girschick21, Ronald Laxer22, Georgina Tiller23,
Jonathan Akikusa24, Christian Hedrich25, Karen Onel26, Fatma Dedeoglu27, Marinka Twilt28, Seza Ozen29, Polly
Ferguson30, Laura Schanberg31, Bryce Reeve32 and Yongdong (Dan) Zhao33, 1Seattle Children’s, Mercer Island, WA,
2University of North Carolina School of Medicine, Chapel Hill, NC, 3Indiana University, Indianapolis, IN, 4Seattle
Children’s Hospital, Seattle, 5Hackensack University Medical Center, Montclair, NJ, 6Hacettepe University, Division of
Pediatric Rheumatology, Department of Pediatrics, Faculty of Medicine, Ankara, Turkey, 7University of Iowa Carver
College of Medicine, Abu Dhabi, United Arab Emirates, 8University of Iowa, Iowa City, IA, 9University of Utah, Salt Lake
City, UT, 10IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 11Meyer Children Hospital IRCCS; NEUROFARBA
Department, University of Florence, Florence, Italy, 12University of Florence, Firenze, Florence, Italy, 13Biostatistics
Epidemiology and Analytics in Research, Seattle Children’s Research Institute, Seattle, WA, 14Cincinnati Children’s
Hospital Medical Center, University of Cincinnati College of Medicine, Cinciannati, OH, 15UNC Health Care, Durham, NC,
16Seattle Children’s Hospital, Seattle, WA, 17University of Washington, Seattle, WA, 18Seattle Children’s Research
Institute, University of Washington, Seattle, 19Mansoura University Hospital, Mansoura City, Egypt, 20BC Children’s
Hospital, Vancouver, BC, Canada, 21Vivantes Clinic Friedrichshain, Wuerzburg, Germany, 22SickKids, Toronto, ON,
Canada, 23University of British Columbia - Vancouver, Vancouver, BC, Canada, 24Royal Children’s Hospital, Parkville,
Victoria, Australia, 25University of Liverpool, Liverpool, United Kingdom, 26HSS, New York, NY, 27Boston Children’s
Hospital, Boston, MA, 28Alberta Children’s Hospital, Calgary, AB, Canada, 29Department of Pediatrics, Hacettepe
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Center, DURHAM, NC, 32Duke University School of Medicine, Durham, 33University of Washington, Redmond, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) is an autoinflammatory bone disease. It is critical to cap-
ture the child’s health-related quality of life impact using validated patient-reported outcome measures. The PROMIS pedi-
atric measures, validated in other pediatric rheumatic diseases, were administered to children with CNO enrolled in the
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prospective multisite CHronic nonbacterial Osteomyelitis International Registry (CHOIR). Our objective was to assess the
convergent and responsive validity of the PROMIS instruments in patients with CNO.

Methods: Children or young adults with CNO were consented and enrolled into CHOIR. Self-reported PROMIS question-
naires of fatigue, pain interference (PI), pain behavior (PB), mobility, upper extremity (UE), physical activity (PA) and strength
impact (SI) were administered to patients 8 years and older in English at each clinical visit. Demographic, clinical, and imaging
data were prospectively collected. The T score was calculated. External validation surveys were administered to assess
patients’ perception of difficulty of use of limb/back/jaw, fatigue, sadness and worry on a 0-10 scale, disease status (inac-
tive, mild, moderate, severe), and status change (unchanged, worsened, improved). Improvement of clinical disease activity
score (CDAS) of 2.5 was defined as meaningful change. Descriptive statistics were used for demographic and clinical char-
acteristics. Log-transformed linear mixed effect models with random participant intercepts were performed to assess PRO-
MIS score changes after treatment. Wilcoxon signed-rank test with continuity correction was performed to determine the
change of the PROMIS scores among the improved, worsened, and unchanged groups. Spearman rank correlation test
was performed to determine the relationship between the PROMIS scores and reported disease status by patient/families.

Table 1: Demographic characteristics

Table 2: PROMIS Pediatric Measures Correlated Well with Physician and Patient/Family Reported Outcomes
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Results: More than 1,000 clinical visits from 184 patients were associated with self-reported PROMIS questionnaire entries in
English. Demographic characteristics are shown in Table 1. All PROMIS scores correlated significantly (p< 0.01) with patient
reported variables and physician global assessment (PGA) (Table 2). The correlation with functional difficulty and PGA was good
(0.4-0.6) for Mobility, PB, and PI. All PROMIS scores, except physical activity, correlated significantly (p< 0.05) with patient reported
disease status (Figure 1). The changes of PROMIS scores over time for Mobility, PB, PA, and PI compared to the self-reported sta-
tus change (unchanged, improved, worsened) was significant (p< 0.05). After effective treatment when clinical disease activity score
improved by at least 2.5 points (n=18), the change of PROMIS score from Mobility, PB, PI, UE was significant (p< 0.05).

Conclusion: PROMIS pediatric measures provide valuable information about disease status of children with CNO and correlate
well with functional and other psychosocial domains. Mobility, PI, and PB show sensitivity to change after effective treatment or
with disease status change (better or worse). These instruments are useful for CNO clinical disease monitoring and research.

Disclosure: M. Eckert: None; E. Wu: Pharming Healthcare, Inc, 1, 6, Sumitoma Pharma America, Inc, 1; M. Oliver:
None; J. Scheck: None; S. Lapidus: None; U. Akca: None; S. Yasin: None; A. Lenert: None; S. Stern: None;
A. insalaco: None; M. Pardeo: None; G. Simonini: None; E. Marrani: None; X. Wang: None; B. Huang: None;

Figure 1: PROMIS Pediatric measures correlated with self-reported disease activity
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L. Kovalick: None; N. Rosenwasser: None; E. Balay-Dustrude: None; G. Casselman: None; L. Adriel: None;
A. Klein: None; Y. Shao: None;C. Yang: None;M. Briggs: None; E. Deng: None; I. Hamilton: None; E. Mueller: None;
E. Machrone: None; P. Trunnel: None; D. Mosa: None; L. Tucker: None; H. Girschick: None; R. Laxer: Akros
pharma, 2, Eli Lilly canada, 2, Novartis, 2, Sanofi, 2, sobi, 2; G. Tiller: None; J. Akikusa: Pfizer, 1; C. Hedrich: Merck,
5; K. Onel: None; F. Dedeoglu: UpToDate, 9; M. Twilt: None; S. Ozen: Novartis, 2, 6, SOBI, 2, 6; P. Ferguson: None;
L. Schanberg: Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMB member, UCB, 12, DSMB Chair; B. Reeve: Novartis,
12, Guest speaker on advisory board, Observer-Reported Communication Ability (ORCA) measure, 12, part inventor
for the Observer-Reported Communication Ability (ORCA) measure, receive licensing fees., Pro Pharma NH00006
US Meeting, 6; Y. Zhao: Bristol-Myers Squibb(BMS), 5.

Abstract Number: 0399

Eosinophilia and Exposure to IL-1 and IL-6 Blocking Biologic Medications
in a Systemic Juvenile Idiopathic Arthritis Patient Cohort

Rachel Dickey1, Doel Dhar2, Srushti Gangireddy3, Henry H. Ong3, Wei-Qi Wei3 and Anna Patrick3, 1Lipscomb University
College of Pharmacy, Athens, TN, 2Monroe Carell Jr Children’s Hospital at Vanderbilt, Nashville, TN, 3Vanderbilt
University Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic juvenile idiopathic arthritis (SJIA) is a severe disease with symptoms of fevers, rash, and
arthritis. High levels of the inflammatory cytokines interlukin-1 (IL-1) and interlukin-6 (IL-6) contribute to the systemic features.
In SJIA, IL-1 and IL-6 blocking biologics are lifesaving medications, yet data suggests these medications may have an asso-
ciation with eosinophilia and severe drug reactions. In this study, we sought to clarify the relationships between eosinophilia
and IL-1 and IL-6 blocking biologic medications using an electronic health record (EHR) derived SJIA cohort.

Methods: SJIA patient charts were identified using JIA and adult-onset Still’s disease associated ICD-9 and ICD-10-CM
codes (Table 1). Manual review identified charts with inclusion criteria of ≥ 2 rheumatology encounters documenting SJIA
and symptom onset ≤ 16 years old. Manual review identified clinical documentation at time of SJIA diagnosis. Demographic,

793

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



medication, laboratory, and ICD code data were extracted. The first SJIA-associated ICD code approximated the first
encounter for SJIA. Eosinophilia was defined as an absolute eosinophil count ≥ 500 cells/microliter. An eosinophilia cluster
was defined as eosinophilia within a three-month timespan. IL-1 blocking biologics (anakinra, canakinumab) and IL-6 block-
ing biologic (tocilizumab) exposure was determined by prescribing data. Statistical analysis was performed by Mann-
Whitney and Fisher’s exact testing.

Results: We identified 163 SJIA patients (Table 2). An eosinophilia cluster occurred in 77 patients (47%), with 32 patients
(20%) having multiple eosinophilia clusters. Exposure to IL-1 or IL-6 blocking medications occurred in 106 patients (65%)
of which 54 (33%) also had eosinophilia.

Clinical documentation was available at the time of SJIA diagnosis for 107 patients (Table 2). In these patients, 54 patients
(50%) had an eosinophilia cluster, and of these 29 were within 1 month of SJIA diagnosis. Exposure to IL-1 or IL-6 blocking
biologics occurred in 73 patients (68%), of which 54 (74%) occurred within 1 month of SJIA diagnosis. Both biologic expo-
sure and eosinophilia occurred in 40 (37%) patients. Eosinophilia in SJIA patients with and without biologic medication expo-
sure was not significantly different (p 0.22). The first eosinophilia cluster occurred before IL-1 or IL-6 blocking biologic
exposure in 15 patients (38%) and during or after medication exposure in 25 patients (62.5%). Eosinophilia clusters occurred
within 1 month of the first IL-1 or IL-6 blocking biologic exposure in 25 patients, and of these 23 were within 1 month of SJIA
diagnosis.

Conclusion: We identified a SJIA cohort in an EHR with extensive longitudinal clinical data and efficiently extracted data to
identify eosinophilia and IL-1 and IL-6 blocking biologic exposure. Eosinophilia and biologic medication exposures were
common at the time of SJIA diagnosis. Thus far, significant relationships between SJIA patients with IL-1 or IL-6 blocking
biologic use and eosinophilia have not been identified. Studies in SJIA subpopulations are needed to determine if eosino-
philia varies by clinical characteristics.

Disclosure: R. Dickey: None; D. Dhar: None; S. Gangireddy: None; H. Ong: None; W. Wei: None; A. Patrick: None.
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Abstract Number: 0400

Osteoclastogenesis from Peripheral Blood Mononuclear Cells in Children
with Chronic Nonbacterial Osteomyelitis Are Similar to Those from
Healthy Children

Jacqueline Bui1, Jacob Curry2, Jessica Kent3, Payton Danosky4, Kellen Sanders4, Sriya Paluvayi4, Wendy Garcia4,
Alejandra Ruppe4, Megan Cheung4, Anna Saack4, Xinrui Bao4, Audrey Luey4, Michelle Kim4, Emily McDaniel4, Amanda
Chiu4, Sophia Ahn5, Ji-Won Park4, Sudheshna Thirunahari4, Cammie Wei4, Liau Adriel5, Sophia Pham4, Sadie Van Den
Bogaerde4, Joshua Scheck4, Ian Muse6, Ava Klein5, Xing Wang7, James Cassat8 and Yongdong Zhao6, 1Seattle Children’s
Research Institute, University of Washington, Bellevue, WA, 2Seattle Children’s Research Institute, Vanderbilt University
Medical Center, Seattle, WA, 3Seattle Children’s Research Institute, Medical College of Wisconsin, Seattle, WA, 4Seattle
Children’s Research Institute, University of Washington, Seattle, WA, 5Seattle Children’s Research Institute, University of
Washington, Seattle, 6Seattle Children’s Research institute, Seattle, WA, 7Biostatistics Epidemiology and Analytics in
Research, Seattle Children’s Research Institute, Seattle, WA, 8Vanderbilt University Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Serum concentrations of RANKL (A) and OPG (B) from 4 groups.
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Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) is an autoinflammatory bone disease in which osteoclas-
togenesis may play a critical role. Cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) was shown to inhibit increased
osteoclastogenesis derived from peripheral blood mononuclear cells (PBMCs) in adults with active rheumatoid arthritis.
Our objectives were to determine: 1) whether osteoclastogenesis is altered in PBMCs, 2) the effect of serum and CTLA-4
analog, abatacept, on osteoclastogenesis, 3) serum concentrations of receptor activator of nuclear factor kappa beta ligand
(RANKL) and osteoprotegerin (OPG), from children with CNO.

Methods: Patients with CNO, inactive juvenile idiopathic arthritis (JIA), or healthy controls were enrolled in Seattle Children’s
Hospital (Study 624, 14426). ELISA kits were used to measure the serum concentration of RANKL and OPG. Serum sam-
ples at 0.001, 0.01, and 0.1 of total volume were incubated with negatively selected CD14+ monocytes isolated from com-
mercially sourced, pooled healthy-donor PBMCs. Cells were incubated with macrophage colony-stimulating factor (MCSF)
and RANKL for 7 days with twice a week media exchange. Tartrate resistant acid phosphatase (TRAP) and 40,6-diamidino-
2-phenylindole (DAPI) staining were performed at 7 days. TRAP positive cells with 3 or more nuclei were counted and com-
pared. PBMC cells from patients were incubated with MCSF and 100 ng/ml RANKL with or without abatacept for 7 days
prior to staining. Descriptive statistics were used for demographic and clinical characteristics. Kruskal–Wallis tests or

Osteoclast count from coculture of various concentration of serum of patients with donor CD14+ cells. Sample sizes are the number of total rep-
licates (2-3 replicates per biological sample).

Osteoclast count from PBMCs of patients with or without abatacept. Sample sizes are the number of total replicates (2 replicates per biological
sample).
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Fisher’s exact tests were used to analyze demographic and clinical characteristics. Log-linear mixed model considering
patients nested within block random effects was applied to compare the osteoclast counts across 4 groups of patients
and determine the effect of abatacept on osteoclast counts. To compare serum RANKL and OPG levels across the 4 groups,
the linear mixed model was used. Dunn’s multiple comparisons test was performed using the Benjamini-Hochberg method.
Results were considered significant if p< 0.05.

Results: Serum RANKL concentrations were similar across 4 groups while CNO inactive group OPG concentration is signif-
icantly higher than that in JIA inactive group (p< 0.05) (Figure 1). No significant difference was seen across CNO active, CNO
inactive, JIA inactive, and healthy control groups within the serum study (p=0.10). The highest serum concentration was
associated with more osteoclasts compared to the lowest concentration (p=0.007) (Figure 2). Serum from children aged
between 7 and 12 was associated with greater osteoclastogenesis than that from older children (p< 0.05). Inactive JIA
patients’ PBMCs had significantly greater osteoclastogenesis compared to healthy control (p=0.03) (Figure 3). Abatacept
increased osteoclastogenesis (p=0.02). Age and sex did not affect osteoclastogenesis in the serum study.

Conclusion: Neither PBMCs nor the serum from patients with active CNO exerted any promoting effects of osteoclastogen-
esis compared to healthy control. Surprisingly, abatacept increased osteoclastogenesis in PBMC co-culture study.

Disclosure: J. Bui: None; J. Curry: None; J. Kent: None; P. Danosky: None; K. Sanders: None; S. Paluvayi: None;
W. Garcia: None; A. Ruppe: None; M. Cheung: None; A. Saack: None; X. Bao: None; A. Luey: None; M. Kim: None;
E. McDaniel: None; A. Chiu: None; S. Ahn: None; J. Park: None; S. Thirunahari: None;C.Wei: None; L. Adriel: None;
S. Pham: None; S. Van Den Bogaerde: None; J. Scheck: None; I. Muse: None; A. Klein: None; X. Wang: None;
J. Cassat: None; Y. Zhao: Bristol-Myers Squibb(BMS), 5.

Abstract Number: 0401

Biologic Abatement and Capturing Kids Outcomes and Flare Frequency in
Juvenile Spondyloarthritis: Baseline Characteristics and Enrollment

Cora Sears1, CassandraMuir1, Timothy Brandon1, Polly Ferguson2, Colleen Correll3, Margalit Rosenkranz4, Kevin Baszis5,
Tzielan Lee6, Edward Oberle7, Matthew Stoll8, Kathryn Cook9, Eyal Muscal10, Hemalatha Srinivasalu11, Daniel Lovell12,
Sampath Prahalad13, Michal Cidon14, Evan Mulvihill15, Marisa Klein-Gitelman16, Daniel Kingsbury17, Jennifer Cooper18,
Natalie Rosenwasser19, Erin Treemarcki20, Joyce Chang21, Stacey Tarvin22, Heather Walters23, Michael Shishov24, Lisa
Buckley25, Mary Toth26, Ashley Cooper27, Rui Xiao28, Emily Neu29, Melanie Kohlheim30, Jenny Leal31, Kweli Archie32,
English Holland33, Miles Holland34, Aamena Hameed35, Asad Khan36, Lynn Murphy37, Sean Murphy38, Justin Neu29,
Rachel Richmond39, Dylan Suplee40, Theresa Suplee41, Dawn Wiley42 and Pamela Weiss43, 1Children’s Hospital of
Philadelphia, Philadelphia, PA, 2University of Iowa Carver College of Medicine, Iowa City, IA, 3University of Minnesota,
Minneapolis, MN, 4UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, 5Washington Univ in St. Louis School of
Medicine, St Louis, MO, 6Stanford University School of Medicine, Palo Alto, CA, 7Nationwide Children’s Hospital,
Columbus, OH, 8University of Alabama at Birmingham, Birmingham, AL, 9Akron Children’s Hospital, Akron, OH, 10Baylor
College of Medicine, Houston, TX, 11Children’s National Hospital, Washington, DC, 12Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH, 13Emory + Children’s Pediatric Institute, Atlanta, GA, 14Children’s Hospital of Los Angeles,
Los Angeles, CA, 15Nemours/A.I.duPont Hospital for Children, Wilmington, DE, 16Ann & Robert H. Lurie Children’s
Hospital of Chicago, Chicago, IL, 17Legacy Health, Portland, OR, 18University of Colorado/Children’s Hospital Colorado,
Aurora, CO, 19Seattle Children’s Hospital, Seattle, WA, 20University of Utah, Salt Lake City, UT, 21Boston Children’s
Hospital, Boston, MA, 22Indiana University School of Medicine, Indianapolis, IN, 23Northwell Health, New Hyde Park, NY,
24Phoenix Children’s Hospital, Phoenix, AZ, 25Monroe Carell Jr. Children’s Hospital at Vanderbilt, Nashville, TN,
26Nemours Foundation, Orlando, FL, 27Children’s Mercy Kansas City, Kansas City, MO, 28University of Pennsylvania,
Philadelphia, PA, 29Parent Partner, Sidney, OH, 30Parent Partner, Granville, OH, 31Parent Partner, Columbus, OH,
32Parent Partner, Philadelphia, PA, 33Parent Partner, Williamsburg, VA, 34Patient Partner, Williamsburg, VA, 35Parent
Partner, Franklin Park, NJ, 36Patient Partner, Franklin Park, NJ, 37Parent Partner, Haddon Heights, NJ, 38Patient Partner,
Haddon Heights, NJ, 39Parent Partner, Albuquerque, NM, 40Patient Partner, Maple Shade, NJ, 41Parent Partner, Maple
Shade, NJ, 42Parent Partner, Downingtown, PA, 43Children’s Hospital of Philadelphia, Philadelphia, PA

797

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Inactive disease is the goal for youth with spondyloarthritis (SpA). Many patients are interested in
stopping medications after inactive disease is achieved. The risk of flare in youth with SpA after de-escalating therapy with
a tumor necrosis factor inhibitor (TNFi) is unknown. The BACK-OFF JSpA Study aims to evaluate the risk of disease flare
and patients’ lived experiences using different TNFi de-escalation strategies.

Legend. ^Acute anterior uveitis. # Includes treatment or anti-antibody doses. All patients eligible for serologic ancillary study. Only patients with a
history of MRI-defined axial disease eligible for imaging ancillary study.

Legend. Each site is represented by an assigned number between 1 and 27. Size of each slice is indicative of relative number of subjects enrolled
at that site of total enrollment.
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Methods: BACK-OFF JSpA is a randomized pragmatic multicenter trial of youth with SpA who have sustained inactive dis-
ease while being treated with a TNFi medication. Subjects are randomly assigned 1:1:1 to: 1) continue standard TNFi dose,
2) increase time between TNFi doses, or 3) stop TNFi. Randomization is stratified by axial disease and polyarticular course.
Study visits occur every 3 months for up to one year, or flare, and consist of a physical exam and surveys that ask about
patient’s lived experiences. Ancillary studies are evaluating the development of anti-drug antibodies and the association of
serologic (all subjects eligible) and imaging (subjects with MRI-defined axial disease eligible) biomarkers with flare risk.
Patient and parent stakeholders helped to design and conduct this study and created all recruitment materials.

Results: 119 youth are enrolled across 29 sites, which is 60% of the total study goal. Table 1 lists subject characteristics.
69% are male and the median age is 16.4 years. 58% are HLA-B27 positive. 60% and 29% of subjects have a history of axial
or polyarticular disease, respectively. At time of enrollment, the median disease duration was 29.6 months and median time
of sustained inactive disease was 11.9 months (IQR 9.0-18.8). At enrollment 79%, 13%, 3%, and 5% of subjects were on
standard doses of adalimumab, etanercept, golimumab, or infliximab, respectively. 38%, 3%, and 0% were also on metho-
trexate, sulfasalazine, or leflunomide, respectively. 15% subjects previously tried de-escalating TNFi therapy. 28 of 29 sites
enrolled ≥ 1 subject and 15 sites enrolled ≥ 4 subjects (Figure 1). 47% of subjects enrolled at the 2nd or 3rd recruitment
attempt. 70% (N=81/115) and 55% (N= 38/69) of subjects participated in the serologic and/or imaging ancillary studies.
Of the enrolled patients 66% acknowledged viewing recruitment materials and 64% rated their impact on decision to enroll
as positive (Table 2). The top reasons for declining the study include: “Doesn’t want to change treatment” (59%), “Not willing
to be randomized” (26%), and “Did not have sufficient time to enroll” (5%). So far, 65 subjects completed the active interven-
tion period.

Conclusion: Enrollment in the BACK-OFF JSpA trial is ongoing and over halfway to the goal. Enrollment for the main trial
and ancillary studies are robust across sites. Stakeholder-partner designed recruitment materials are influential in a family’s
decision to enroll. Most families are willing to be reapproached about the study at more than 1 visit.

Disclosure: C. Sears: None; C. Muir: None; T. Brandon: None; P. Ferguson: None; C. Correll: None;
M. Rosenkranz: None; K. Baszis: None; T. Lee: None; E. Oberle: None; M. Stoll: None; K. Cook: None; E. Muscal:
Pfizer, 11, sobi, 1; H. Srinivasalu: None; D. Lovell: AstraZeneca, 12, Consultant, money paid to employer, not individ-
ual, Bristol-Myers Squibb(BMS), 5, 12, Contract, money paid to employer, not individual, GlaxoSmithKlein(GSK),
12, Consultant, money paid to employer, not individual, Janssen, 12, Contract, money paid to employer, not individual,
Novartis, 12, Consultant, money paid to employer, not individual, Pfizer, 12, DSMB, money paid to employer, not indi-
vidual, 12, Consultant, money paid to employer, not individual, Roche, 12, Contract, money paid to employer, not indi-
vidual, United Bioscience Corporation, 12, Consultant, money paid to employer, not individual; S. Prahalad: None;
M. Cidon: None; E. Mulvihill: None; M. Klein-Gitelman: AbbVie/Abbott, 2, AstraZeneca, 2, Eli Lilly, 1; D. Kingsbury:
None; J. Cooper: Sana Biotechnology, 2; N. Rosenwasser: None; E. Treemarcki: None; J. Chang: Century Thera-
peutics, 2; S. Tarvin: AbbVie/Abbott, 5, American Academy of Pediatrics, 4, Amgen, 5, Childhood Arthritis Rheumatol-
ogy Research Alliance, 4, Pfizer, 5, Roche, 5, UCB, 5; H. Walters: None; M. Shishov: AbbVie/Abbott, 2, Novartis, 2;
L. Buckley: None;M. Toth: None; A. Cooper: None; R. Xiao: None; E. Neu: None;M. Kohlheim: None; J. Leal: None;
K. Archie: None; E. Holland: None; M. Holland: None; A. Hameed: None; A. Khan: None; L. Murphy: None;

Legend. Data comes from enrolled subjects only. ^missing for 3 enrolled subjects
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S. Murphy: None; J. Neu: None; R. Richmond: None; D. Suplee: None; T. Suplee: None; D. Wiley: None; P. Weiss:
Abbvie, 12, Clinical trial site PI, NIH NIMAS, 5, PCORI, 5, Pfizer, 1, Spondylitis Association of America, 5.

Abstract Number: 0402

Reporting of Clinical Features and Outcome Measures in Still’s Disease:
A Systematic Literature Review of sJIA and AOSD Cohorts

Mariana Correia Marques1, Erin Balay-Dustrude2, Claudia Bracaglia3, Marinka Twilt4, Karen Onel5, Simone
Appenzeller6, Fatma Dedeoglu7, Esraa Eloseily8, Penelope Martinez Jimenez9, Rebecca Trachtman10, Francesca Minoia11

and Susan Shenoi12, and on behalf of the MAS/sJIA WP of PReS and CARRA sJIA Workgroup, 1National Institutes of
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Background/Purpose:Multinational research is essential to globally improve the management of systemic juvenile idio-
pathic arthritis (sJIA), improve recognition of rare complications like lung disease, and to harmonize treatment targets
and approaches. Although numerous cohorts of sJIA patients are in existence they differ in the clinical parameters
and outcome measures collected. Furthermore, while sJIA and Adult Onset Still’s Disease (AOSD) are strongly consid-
ered to be along the same disease spectrum, classification criteria differ and clinical tools used are not uniform across
the age spectrum. The objective of this systematic literature review was to identify items collected (clinical and outcome
measures) across sJIA and AOSD cohorts worldwide. This will help guide the development of a standardized minimal
dataset via consensus methodology for Still’s Disease, to help improve patient outcomes through collaborative
research.

Methods: Publication search was conducted from 2000-2023 using OVID, PubMed, Embase, and Cochrane Library. We
included original articles, in English, reporting sJIA and AOSD cohorts of at least 20 patients, in which clinical features and
disease outcome measures were specified. We report article characteristics, clinical and laboratory data used in ≥10% of
cohorts, and the most frequently used disease outcome measures.

Results: A total of 195 articles were included (80 sJIA, 109 AOSD, and 6mixed cohorts), from 35 countries and 6 continents,
describing 18,470 patients (9812 AOSD, 8658 sJIA). 60% of sJIA studies were published between 2010-2019, while 43%
of AOSD articles published after 2020. ILAR classification [PMID:14760812] was used in 80% of sJIA studies, while 98% of
AOSD studies used Yamaguchi criteria [PMID:1578458]. There was not a clear agreed definition of macrophage activation
syndrome, with the 2016 MAS[PMID:26314788] criteria used in 28% of sJIA articles and the HLH 2004 criteria
[PMID:16937360] in 28% of AOSD studies. Participant race and ethnicity was only reported in 12% of studies (Table 1).
There were notable differences in the clinical items collected between pediatric and adult cohorts, with pharyngitis, myalgias,
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arthralgias, pleuritis, and pericarditis being the most disparate; reported laboratory features were more similar, with the most
reported being CRP, ESR, WBC, ferritin and platelets (Table 2). Disease outcome measures collected markedly differed
between sJIA and AOSD, Pouchot scoring [PMID:20810496] was reported in one third of AOSD studies, while one third
of sJIA articles reported ACR criteria for inactive disease [PMID:15517647]. Disease course was more commonly reported
in AOSD articles than in sJIA articles (Table 3).

Conclusion: As expected, wide heterogeneity exists in data reporting across the Still’s disease literature for clinical and out-
come measures in both sJIA and AOSD cohorts. Consensus on identification of standardized minimal dataset for Still’s Dis-
ease cohorts across the age spectrum is needed to foster cross cohort large scale comparison and collaboration, to
improve patient outcomes.

Footnotes: SJIA: Systemic onset Juvenile Idiopathic Arthritis. AOSD: Adult-Onset Still’s Disease. ILAR: The International
League of Associations for Rheumatology. PRINTO: Pediatric Rheumatology INternational Trials Organization. ACR: Amer-
ican College of Rheumatology. CARRA: Childhood Arthritis and Rheumatology Research Alliance. MAS: Macrophage acti-
vation syndrome. HLH: hemophagocytic Lymphohistiocystosis, EULAR: European Alliance of Associations for
Rheumatology. More than one criterion could have been reported in each study. References: 1: PMID: 1578458, 2:
PMID:14760812, 3: PMID: 11997716, 4. 180168 5. PMID: 3485433 6. 1780300209 7. PMID: 22290637 8. PMID:
21452260 9. PMID: 24782338 10 PMID: 16937360. 11. PMID: 26314788 12. PMID: 15870661
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Footnotes: *Lung involvement not including pleuritis or specified as pneumonitis. ** Peritonitis, abdominal pain, cardi-
ologic involvement. *** Bilirubin, soluble interleukin 2 receptor, cyclic citrullinated protein, hematocrit, prothrombin
time, S100, absolute eosinophil count, partial thromboplastin time, ferritin:ESR ratio, CXCL9, MRP, aldolase SJIA:
Systemic onset Juvenile Idiopathic Arthritis. AOSD: Adult-Onset Still’s Disease. DIC: disseminated intravascular coag-
ulation. CRP: C-reactive protein, ESR: erythrocyte sedimentation rate. WBC: white blood cell count. AST: Aspartate
aminotransferase. ALT: alanine aminotransferase. ANC: absolute neutrophil count, LDH: lactate dehydrogenase.
ANA: anti-nuclear antibody. RF: rheumatoid factor. IL-18 – interleukin 18. ALC: absolute lymphocyte count, BM: bone
marrow

SJIA: Systemic onset Juvenile Idiopathic Arthritis. AOSD: Adult-Onset Still’s Disease. References: 13: PMID:20810496
14: PMID: 27903264 15: PMID:15517647 16: PMID: 9214419 17: PMID: 7986222 18. PMID: 34582120 19. PMID:
18490431 20. PMID: 11053082, 21: PMID: 32829413

Disclosure: M. Correia Marques: None; E. Balay-Dustrude: None;C. Bracaglia: GlaxoSmithKlein(GSK), 6, Novartis,
2, Sobi, 6; M. Twilt: None; K. Onel: None; S. Appenzeller: None; F. Dedeoglu: UpToDate, 9; E. Eloseily: None;
P. Martinez Jimenez: None; R. Trachtman: None; F. Minoia: Novartis, 6, SOBI, 6; S. Shenoi: cabletta, 2, Cure JM
Foundation, 12, COE support at SCH, Pfizer, 2.

Abstract Number: 0403

Comparing Domains Reported by Patients and Other Collaborators in
CNO and SAPHO: A Qualitative Study and Scoping Review Using the
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Hospital, Parkville, Victoria, Australia, 3Ottawa Hospital Research Institute, Ottawa, ON, Canada, 4University of Liverpool,
Liverpool, United Kingdom, 5Swedish Medical Center/Providence St. Joseph Health; University of Washington School of
Medicine, Seattle, WA, 6University of Washington, Redmond, WA
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Disease outcome measures for chronic nonbacterial osteomyelitis (CNO) & Synovitis, Acne, Pustu-
losis, Hyperostosis and Osteitis (SAPHO) have been proposed and reported but have lacked input and consensus-based
confirmation from collaborators other than physicians. OMERACT methodology has been well established to develop core
domain sets and corresponding instruments for rheumatic diseases. We aimed to identify candidate domains for a core
domain set for patients with CNO & SAPHO following OMERACT filter 2.2.

Methods: A scoping review and qualitative research were conducted. The scoping review (SR) was performed by providers
using OVID, PubMed, and Google Scholar. Qualitative research consisted of five virtual focus groups from North America,
Europe and Asia and four online discussion board groups from Australia and New Zealand. Participants were parents, pedi-
atric patients, adult patients, physicians, a physical therapist and an industry representative. Virtual focus groups (FG) were
conducted with a set of questions for participants. Online discussion boards (ODB) used word- or picture-prompted ques-
tions to solicit comprehensive responses from patient or caregiver participants. Thematic analysis was used for items iden-
tified in the qualitative research. Candidate domains were reviewed and the most representative and informative were
chosen through virtual consensus meetings and surveys. Candidate domains were compared between sources and classi-
fied into the OMERACT core areas.
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Results: The scoping review identified 260 observational studies published from 1978 -2020. There were 41 participants in
the qualitative research (Table 1). Over 300 domains were identified (SR = 220, FG = 79, ODB = 28). These were thematically
grouped and reduced to 36 final domains covering each of the OMERACT core areas (Table 2). Most domains map to life
impact and pathophysiological manifestations. Twenty-five of the final candidate domains were identified by the scoping
review and twenty-two by the qualitative research with 11 items overlapping between the two sources (Figure 1).

Conclusion: A comprehensive and representative preliminary list of domains has been generated for the core domain
set for CNO & SAPHO outcome measurement. The next steps include prioritizing these domains through four rounds
of Delphi Survey to determine the final lists of core domains, circumstance-dependent core domains, and domains for
future consideration. The core domain set will be determined through future work and used to guide future clinical
research.

Disclosure: M. Oliver: None; s. Thornhill: None; B. Shea: None; J. Akikusa: Pfizer, 1; C. Hedrich: Merck, 5;
P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers
Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immu-
notherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; Y. Zhao: Bristol-Myers
Squibb(BMS), 5.

Abstract Number: 0404

Methotrexate Adherence in JIA: Use of Electronic Health Record-Linked
Pharmacy DispensingData

Dori Abel1, David Anderson1, Michael Kallan2, Levon Utidjian3, Jon Burnham4, Joyce Chang5, Chen Kenyon3 and Sabrina
Gmuca1, 1Children’s Hospital of Philadelphia, Philadelphia, PA, 2University of Pennsylvania, Philadelphia, 3Children’s
Hospital of Philadelphia, Philadelphia, 4Children’s Hospital of Philadelphia, Bryn Mawr, PA, 5Boston Children’s Hospital,
Boston, MA
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The extent to which adherence to prescribed treatment regimens contributes to differential disease
outcomes in JIA – and demographic disparities in these outcomes – is unknown, largely because adherence is challenging
to assess. Many methods rely on patient or caregiver report, which tend to overestimate adherence. Pharmacy dispensing
data offer an objective means of assessing adherence through metrics such as the medication possession ratio (MPR),
which measures the proportion of time a patient has medication available. We aimed to link medication adherence estimates
to clinical data in the electronic health record (EHR) to investigate associations between adherence, patient characteristics,
and disease activity.

Methods: This single-center retrospective cohort study leveraged pharmacy dispensing data from the EHR, provided by
Surescripts, to calculate MPRs for MTX for patients with a physician diagnosis of JIA in a large pediatric rheumatology clinic
in the US. Surescripts is an information technology company that supports electronic prescriptions and provides these data
to subscribing institutions.

All incident users of MTX, treated between 1/2016 and 9/2023 for ≥12 months with outpatient rheumatology visits within
2 months of the first MTX prescription and after 12 months of follow up (±2 months) (Figure 1), were included in the sample.
MPR was calculated using the total days’ supply over a fixed 365-day interval following the initial MTX prescription fill date.
Patient-level variables (Table 1), including sociodemographic and visit-level clinical factors from the baseline and follow up
visits, were extracted from the EHR. We used Fisher’s exact and Wilcoxon rank-sum tests to compare patient characteris-
tics between adherent (MPR ≥80%) and nonadherent (MPR < 80%) groups and multivariable linear regression to investigate
associations between MPR and disease activity outcomes measures. Our primary outcome was change in joint count from
baseline to 12-month follow up.

Results: Among 224 patients included in the analysis, the mean MPRwas 83.7%. 81 patients (36.2%) were classified as non-
adherent. In bivariate analysis (Table 1), patients of younger age, Black race, and from areas with lower child opportunity index
(COI) were more likely to be classified as nonadherent. Unadjusted mean change in joint count was -4.0 joints. In multivariable
analysis (Table 2), active joint count decreased by 0.38 more joints in the adherent compared to nonadherent group (95% CI
-0.74, -0.01) and by 1.18 more joints in the adherent group among patients with polyarticular course (95% CI -2.23, -0.13).

Conclusion: Linking dispense data to clinical EHR data offers an accessible, objective method for evaluating adherence to
chronic medications. We identified demographic and area-level determinants of adherence, along with small but statistically
significant differences in JIA disease activity measures by adherence status. Future work is needed to evaluate adherence as
a potential mediator of known outcome disparities for socially disadvantaged populations. Our qualitative work exploring

Figure 1. Study design timeline *Visits from which disease activity data were obtained †Patients without a visit between -2 and +2 months from the
first MTX order were excluded ‡Patients without a visit between the 10- and 14-month window were excluded
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patient perspectives on mechanisms that influence medication adherence will inform future adherence-focused
interventions.

*Fisher’s Exact test for categorical variables and Wilcoxon rank-sum test for continuous variables. †n=6 for Multi-racial cat-
egory, n=11 for Other category. ‡Missing data was due to incomplete documentation of global disease activity scores and
pain scores by both providers and patients/caregivers.
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*All models were adjusted for the baseline visit value of the specified outcome, as well as the following covariates: age category
(<6, 6-12, or ≥13 years) at start of methotrexate (MTX), biological sex, insurance type (public or commercial), nationally-normed
Childhood Opportunity Index, route of MTX prescribed, concomitant use of biologics, comorbid uveitis diagnosis, and comorbid
mental health diagnosis. 95%CI, 95% confidence interval; cJADAS-10, clinical Juvenile Arthritis Disease Activity Score 10; PhGA,
physician global assessment of disease activity score; PtGA, patient or parent global assessment of overall well-being score.

Disclosure: D. Abel: None; D. Anderson: None; M. Kallan: None; L. Utidjian: UCB, 5; J. Burnham: None; J. Chang:
Century Therapeutics, 2; C. Kenyon: None; S. Gmuca: None.

Abstract Number: 0405

Olokizumab, a Monoclonal Antibody Against IL-6, in Polyarticular-course
Juvenile Idiopathic Arthritis (pcJIA): Results of 24 Weeks of the Phase
2 Open-label Clinical Trial

Ekaterina Alexeeva1, Tatiana Dvoryakovskaya2, Elena Zholobova3, Elizaveta Krekhova4, Rinat Raupov5, Daria
Bukhanova6, Alina Egorova6, Sofia Kuzkina6, Mikhail Samsonov6, Irina Nikishina7 andMikhail Kostik5, 1National Medical
Research Center of Children’s Health, Sechenov First Moscow State Medical University of the Ministry of Health of the
Russian Federation, Moscow, Russia, 2National Medical Research Center of Children’s Health, Moscow, Russia,
3Sechenov First Moscow State Medical University of the Ministry of Health of the Russian Federation, Moscow, Russia,
4National Medical Research Centre for Children’s Health, Moscow, Russia, 5Saint-Petersburg State Pediatric Medical
University, Saint Petersburg, Russia, 6R-Pharm, Moscow, Russia, 7V. A. Nasonova Research Institute of Rheumatology,
Moscow, Russia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Olokizumab (OKZ) is a direct interleukin-6 inhibitor for treatment of rheumatoid arthritis and is being
investigated in the open-label Phase 2 trial in adolescents with polyarticular-course juvenile idiopathic arthritis (pcJIA). The
aim of this study is to assess the pharmacokinetics (PK), effectiveness and safety of OKZ in patients with pcJIA who had
inadequate response to methotrexate (MTX).
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Methods: Adolescent (12-17 years old) patients with active pcJIA received OKZ in a dose of 64 mg every 4 weeks (q4w)
subcutaneously (SC) in open regimen during the main 24-weeks part of the study. The following outcomes were analyzed:
JIA American College of Rheumatology 30/50/70% responses (ACR pedi 30/50/70 responses), Juvenile Arthritis Disease
Activity Score-71 (JADAS-71), its components, C-reactive protein (CRP), and Childhood Health Assessment Questionnaire
(CHAQ), PK parameters. The statistical analysis utilized the method of descriptive statistics. The significance of change from
baseline was tested using the Wilcoxon signed-rank test.

Results: Totally 16 patients: 9 [56.3%] girls and 7 [43.8%] boys were enrolled; median (25%; 75%) age at inclusion was 14.0
(13.0; 16.5) years, at pcJIA onset 11.8 (5.4; 13.7) years, and pcJIA duration was 3.4 (0.4; 8.9) years. Concomitant MTX
received 12 (75.0%) patients, and 9 (56.3%) patients experienced bDMARDs treatment earlier, of them 8 had ≥2 previous
bDMARDS. 43.7% patients were RF-positive and ANA was found in 56.3%.

By 24 weeks of treatment, all studied JIA outcomes significantly (p< 0.01) decreased from the baseline: ΔAJC = - 66.7%,
ΔJADAS71= -61.5%, ΔCHAQ= -66.7% (p< 0.05), ΔPVAS= -80.8%, ΔMDVAS= -61.8%, ΔESR= -75.0%, ΔCRP= -81.8%
(Table 1). JIA ACR 30/50/70 response was achieved in 80%, 73.3%, 46.7% of patients, respectively (Figure 1). No pcJIA

Figure 1. JIA ACR response rates over 24 weeks of treatment

Table 1. Efficacy outcomes during 24 weeks of treatment
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flares were registered. In 5 (33.3%) patients inactive disease status was achieved at week 24. Median Tmax was 168 hours,
AUC(0-24) 32309.0 μg*h/ml, Cmax 13.3 μg/ml. Treatment-emergent adverse events (AEs) were reported in 12 (75%)
patients. The most frequent AEs were ordinary infections, in 6 (37.5%) patients, all resolved without complications. No Grade
3 or 4 AEs, serious AEs or deaths were reported. There was 1 case of Grade 2 neutropenia, which resolved spontaneously.
One patient discontinued treatment at Week 12 due to psoriasis de novo. In one patient local injection reaction (6.2%) was
observed.

Conclusion: OKZ in patients with pcJIA was associated with improvement in disease activity and functional health sta-
tus. Safety was expected for this class of agents, but it seems OKZ has advantages regarding the risk of developing
neutropenia.

Disclosure: E. Alexeeva: Johnson & Johnson, 6, Novartis, 6, Roche, 6; T. Dvoryakovskaya: Johnson & Johnson,
6, Novartis, 6; E. Zholobova: Abbvie, 6, Novartis, 6, Pfizer, 6, Roche, 6; E. Krekhova: Johnson & Johnson, 6, Novartis,
6; R. Raupov: Biocad, 5, Generium, 5, R-Pharm, 5; D. Bukhanova: R-Pharm, 3; A. Egorova: R-Pharm, 3; S. Kuzkina:
R-Pharm, 3;M. Samsonov: R-Pharm, 3; I. Nikishina: Ipsen, 6, Janssen, 6, Novartis, 6, Pfizer, 6, Roche, 6, R-Pharm, 6;
M. Kostik: None.

Abstract Number: 0406

Delayed Diagnosis and Accrual of Joint Damage in Incident Cases of
Juvenile Idiopathic Arthritis

Anna Costello1, Cassandra Muir1, Rui Xiao2, Pamela Weiss3 and Irit Rasooly1, 1Children’s Hospital of Philadelphia,
Philadelphia, PA, 2University of Pennsylvania, Philadelphia, PA, 3Children’s Hospital of Philadelphia,
Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Timely diagnosis of Juvenile Idiopathic Arthritis (JIA) enables early initiation of therapy, prevents
accrual of joint damage, and improves outcomes. Data regarding the diagnostic process, including time to diagnosis, for
patients in the United States is sparse. We aimed to evaluate the prevalence of and factors associated with 1) physical exam
findings of longstanding disease at diagnosis and 2) longer time to diagnosis.

Methods:We performed a retrospective cohort study of patients with an incident JIA diagnosis at a tertiary academic center
from January 2021 to December 2023. Patients were excluded if they had systemic JIA or Inflammatory Bowel Disease or
were seen for a second opinion or transfer of care evaluation. Indicators of longstanding disease were chosen based upon
published literature and included leg length discrepancy, muscle atrophy, contracture, micrognathia, and jaw asymmetry.
Time to diagnosis was defined as time from reported symptom onset to date of diagnosis. Data was extracted from the elec-
tronic medical record. Differences amongst JIA subgroups were tested using chi-squared test for signs of longstanding dis-
ease (any vs none) and Kruskal-Wallis test for time to diagnosis. Factors associated with having at least 1 sign of
longstanding disease at diagnosis were evaluated using logistic regression. Time to diagnosis was log-transformed to
account for skewed distribution and association of risk factors with longer time to diagnosis was evaluated using linear
regression.
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Results: 238 children were diagnosed with JIA during the study period (Table 1). 41.1% of patients had at least one sign of
long-standing disease at diagnosis with leg-length discrepancy being the most common (15.1%; Table 2). 16.8% had ≥2
signs of longstanding disease. A higher proportion of patients with oligoarticular JIA had ≥1 indicator of longstanding disease
(48%, p=0.02). In the multivariable logistic regression model younger age was the only factor associated with having ≥1 sign
of longstanding disease (p=0.01). Interestingly, longer time to diagnosis was not significantly associated with presence of
signs of longstanding disease. Median time to diagnosis was 19 weeks (IQR: 8 to 40, range: 1 to 311). Time to diagnosis
was > 1 year in 23.5% of patients, and > 2 years in 11.7%. Median time to diagnosis amongst JIA subtypes was significantly
different (p=0.01), with ERA patients having the most prolonged time (27 weeks). In the linear regression model, older age
(p< 0.01) was associated with longer time to diagnosis and subtype of psoriatic arthritis (p=0.04) was associated with a
shorter time to diagnosis (Table 3). The multivariable models for signs of longstanding disease and time to diagnosis could
only explain 7% and 17%, respectively, of the variance.

Conclusion: It is common for patients with JIA to have signs of longstanding disease at the time of diagnosis. Even
at a center with a minimal median wait time to next new patient visit, patients with JIA experience clinically significant
delays in diagnosis. Multivariable regression models fail to explain a large proportion of the variance in the time to
diagnosis or signs of longstanding disease suggesting there is much to learn about the drivers of diagnostic delay
in JIA.

Disclosure: A. Costello: None; C. Muir: None; R. Xiao: None; P. Weiss: Abbvie, 12, Clinical trial site PI, NIH NIMAS,
5, PCORI, 5, Pfizer, 1, Spondylitis Association of America, 5; I. Rasooly: None.
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Abstract Number: 0407

Prevalence of Autoimmune Diseases in 8244 Family Members of Children
with Juvenile Idiopathic Arthritis: A Study from India

Lekshmi Minikumari Rahulan1, Able Lawrence2 and Amita Aggarwal3, 1Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow, Uttar Pradesh, India, 2SGPGIMS, Lucknow, Lucknow, Uttar Pradesh, India, 3Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, India, Lucknow, Uttar Pradesh, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial aggregation of autoimmune disease as well as co-occurrence of multiple autoimmune dis-
eases in one individual is known and it suggests a shared genetic basis for autoimmunity. Though there is significant data
available on familial aggregation of autoimmune diseases in adult rheumatic diseases, the data in JIA is limited1,2 and is scant
from South Asia. In South Asia, enthesitis related arthritis (ERA) is the commonest category of JIA. We looked at the preva-
lence of autoimmune diseases among family members of children with JIA.

Methods: Families of patients with JIA who satisfied the ILAR classification criteria for JIA were enrolled in the study after
obtaining a written informed consent. They were asked about the history of autoimmune diseases in the patient as well as
among the first, second and third degree relatives, with the help of a questionnaire. The presence of autoimmune disease
was confirmed from medical records, prescriptions or telephonic conversations with patients or relatives where ever possi-
ble (Figure 1).

Results: 8244 relatives of 361 patients with JIA (median age of 18 years, duration of disease 6 years, JADAS 7.95;
280 males) and 1033 relatives of 71 healthy children were included in the study. There were more female relatives in both
groups. The distribution of JIA categories was: 267 ERA, 31 polyarticular RF+ JIA, 24 sJIA, 14 psoriatic arthritis, 13 polyar-
ticular RF negative JIA and 12 oligoarticular JIA (Table 1). Seven (1.93%) JIA patients had another coexisting autoimmune
disease.
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210 (58%) children with JIA had at least one relative with an autoimmune disease whereas among healthy children, 15 (22.5
%) had a relative with autoimmune disease (p< 0.001). The proportion of patients with positive family history varied from
16 to 66% in different categories of JIA. (Table 1) Spondyloarthropathy & JIA were the common autoimmune disease among
relatives of JIA patients especially so in children with ERA. In non-ERA hypothyroidism followed by RA were common.
(Table 1)

The prevalence of autoimmune disease was higher in first degree relatives as compared to second degree relatives
(130/1639 versus 97/4421; p< 0.001). Among JIA, 2.5% maternal relatives had an autoimmune disease as opposed to
1.9% paternal relatives (p< 0.001). There was a higher prevalence of spondyloarthropathy among paternal relatives as com-
pared to maternal relatives (1.1% versus 0.7%. p< 0.05). The prevalence of autoimmune diseases among maternal and
paternal relatives of controls were 2.3% and 1.2% respectively.

Conclusion: More than half of the children with JIA have family members with autoimmune disease suggesting
shared genetic basis of JIA. Screening of relatives of JIA may help in early recognition of autoimmune disease in
community.

Work flowchart

JIA categories and occurrence of autoimmune diseases in family members

Autoimmune diseases in family members

Disclosure: L. Minikumari Rahulan: None; A. Lawrence: None; A. Aggarwal: None.
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Abstract Number: 0408

Analysis of Protein Biomarkers for the Prediction of IL-1 Inhibitor
Treatment Response in the CARRA First-line Options for Systemic
Juvenile Idiopathic Arthritis Treatment (FROST) Study

Michael Matt1, Mariana Correia Marques2, Sabrina Fuehner3, Lexi Auld1, George Tomlinson4, Michael Ombrello5,
Yukiko Kimura6, Christoph Kessel7 and grant schulert1, and the CARRA FROST Investigators, 1Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 2National Institutes of Health, Bethesda, MD, 3UniversitaetsklinikumMuenster,
Muenster, Germany, 4University of Toronto, Toronto, ON, Canada, 5National Institute of Arthritis and Musculoskeletal
and Skin Diseases, Bethesda, MD, 6Hackensack Meridian School of Medicine, New York, NY, 7University Hospital
Muenster, Muenster, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: IL-1 inhibitors are both widely used and highly effective as first-line therapy for children with sys-
temic juvenile idiopathic arthritis (sJIA); however, the mechanisms underlying response or non-response to these treatments
are not well understood. We sought to characterize inflammatory cytokine and protein levels in responders and non-
responders to IL-1 inhibitors in a real-world cohort of new-onset sJIA patients in the Childhood Arthritis and Rheumatology
Research Alliance (CARRA) Registry.

Methods: We identified all patients in the FROST study who were started on IL-1 inhibitors and had available serum or plasma.
IL-1 responders were classified as those patients who fulfilled the Wallace criteria of clinically inactive disease (CID) or modified
CID at 6 months, with no change of therapy. If all other criteria for CID were met but inflammatory markers were not obtained,
patients were classified as modified CID. Children who did not fulfill these requirements were characterized as non-responders.
IL-18 and CXCL9 levels were measured using an Ella assay, and other cytokine and inflammatory protein levels were obtained
using two different custom Luminex panels. Expression levels were compared using a student t-test or paired t-test.

Results: We identified 27 patients with existing baseline biosamples who were started on IL-1 inhibitors. Of these, 16 were
responders and 11 were non-responders. At baseline, median IL-18 levels measured by Ella were higher in non-responders
(41,744 pg/mL; range 4,612-157,713) vs responders (22,400; range 1,485 - 150,479), but this difference was not signifi-
cant. Baseline median CXCL9 values measured by Ella were also higher in non-responders (1,887 pg/mL; range 80 -
3,757) when compared to responders (435 pg/mL; range 281 - 4,238), but the difference was not statistically significant.
The IL-18/CXCL9 ratio at baseline was similar between non-responders (30.74) and responders (35.18). Luminex data
revealed decreased baseline CCL25 (p=0.049) and increased baseline CD25 (p=0.028) levels in non-responders when
compared to responders. Many cytokine levels were significantly decreased after 6 months of treatment in responders,
including CD163, IFNγ, IL-17a, CD25, IL-18, GDF15, IL-23, CXCL11, TNFRI, and TNFRII. Among non-responders, fewer
changes after 6 months of treatment were observed, but levels of IL-18, CD25, IL12p70, and TNFRI were significantly
decreased at 6 months when compared to baseline.

Conclusion: Non-responders to IL-1 inhibitors had overall higher IL-18 and CXCL9 levels and significantly decreased
CCL25 and increased CD25 levels compared to responders at baseline. Responders to IL-1 inhibitors demonstrated signif-
icant reductions in numerous inflammatory protein levels at 6 months. These findings support the hypothesis that subgroups
of sJIA patients with different immunologic phenotypes exist, and that immune phenotyping could assist in predicting IL-1
inhibitor non-response.
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*This study utilized data (and biospecimens) collected in the Childhood Arthritis and Rheumatology Research Alliance
(CARRA) Registry. The views expressed are the authors’ and do not necessarily represent the view of CARRA.

Disclosure: M. Matt: None; M. Correia Marques: None; S. Fuehner: None; L. Auld: None; G. Tomlinson: None;
M. Ombrello: None; Y. Kimura: None;C. Kessel: Novartis, 5, SOBI, 2; g. schulert: Boehringer-Ingelheim, 2, IpiNovyx,
5, SOBI, 2.

Abstract Number: 0409

Differences in Clinical Presentation and Outcomes Between Down
Syndrome-Associated Arthritis and Juvenile Idiopathic Arthritis

Irene Chern1, Jade Singleton2, Xing Wang3 and Jordan Jones4, 1St. Christopher’s Hospital for Children, Philadelphia, PA,
2Seattle Children’s Hospital, Seattle, 3Biostatistics Epidemiology and Analytics in Research, Seattle Children’s Research
Institute, Seattle, WA, 4Children’s Mercy Kansas City, Kansas City, MO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Down syndrome (DS), a disorder caused by triplication of chromosome 21, affects around 1 in
1000 births making it one of the most common chromosomal conditions. There is a four-to-six-fold higher risk of autoimmu-
nity in DS compared to the general population. Individuals with DS have a significantly higher prevalence of inflammatory
arthritis, termed Down Syndrome-associated arthritis (DA), compared to the general population. Historically, when com-
pared to juvenile idiopathic arthritis (JIA), there has been a delay in diagnosis of DA. Additional research is needed to better
elucidate the similarities and differences between DA and JIA, to improve the care of individuals with DA, and allow for earlier
diagnosis and treatment. The objective of this study was to compare the clinical presentation and outcomes between DA
and JIA in the Pediatric Rheumatology Care & Outcomes Improvement Network (PR-COIN) registry.
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Methods: A retrospective case-control study that compared patients with DA matched to patients with JIA using the PR-
COIN registry was conducted. Patients were matched on age, gender, arthritis subtype, and medication exposure. Pain rat-
ing and clinical juvenile arthritis disease activity scores ([cJADAS], a composite measure of active joint count, physician and
patient global assessments [MD-global, Pt-global]), were compared between DA and JIA groups.

Results: Twenty patients with DA were matched to 100 with JIA. The mean days between first and last visits were 1157 for
patients with JIA and 1664 for DA. Patients mostly had polyarticular arthritis subtype (70%), and those with DA had more
comorbid autoimmune conditions, but less uveitis compared to the JIA group (Table 1). At the last visit those with DA had
lower cJADAS scores compared to the JIA group (1.8 vs 3.9, p< 0.05). All measures of the cJADAS were decreased with
the largest decrease in Pt-global scores when comparing between DA and JIA groups (1.1 vs 2.1, p< 0.05). The DA group
had an average pain score that improved over time and trended with MD-global score. In comparison the JIA group had a
pain score that increased over time and did not trend with MD-global score (Table 2). The medication distribution and expo-
sure were the same between groups (Table 3).

Conclusion:While a delay in diagnosis of DA is not uncommon, this study suggests that with appropriate treatment patients
with DA can have improved clinical outcomes compared to those with JIA. Those with DA report less pain compared to
those with JIA, and reported pain tracked with active disease for those with DA, but not JIA. This suggests that with appro-
priate treatment patients with DA demonstrate good resilience and improved clinical outcomes. Further, pain rating may be a
poor outcome measure for active disease in patients with JIA and may represent a larger impact of central nervous system
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sensitization and mental health comorbidities compared to patients with DA. This illustrates the importance of early disease
recognition and treatment, which can improve outcomes for those with DA. More research is needed to determine differences
in pain perception between those with JIA and DA and understand the clinical significance of this difference in pain perception.

Disclosure: I. Chern: None; J. Singleton: None; X. Wang: None; J. Jones: None.

Abstract Number: 0410

Efficacy of Modified Dosing/interval Timing of Adalimumab in Patients
Affected by Chronic Non Infectious Uveitis: A Retrospective
Monocentric Study

Melissa Lerman1, Devlin Eckardt1 and Sabino Germinario2, 1Children’s Hospital of Philadelphia, Philadelphia, PA,
2Università degli studi di Milano, Milan, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Non-infectious uveitis (NIU), inflammation of the eye, can occur in isolation, as in idiopathic uveitis
(29% of all pediatric diagnosis), but may also be associated to underlying conditions, such as juvenile idiopathic arthritis-
associated uveitis (JIA-U) (21%). As chronic uveitis in children can cause cataracts, glaucoma, and ultimately vision loss,
prompt treatment is important.

The first line of treatment for NIU ncludes the use of topical steroids, followed by DMARDs, namely methotrexate, and
bDMARDS, primarily TNF inhibitors. Both adalimumab (ADA) and infliximab (IFX) have been shown to effectively reduce uve-
itis activity and topical steroid requirement.

In case of treatment failure with first anti-TNF therapy (ADA) at weight based standard dosing, the ACR/Arthritis Foundation
conditionally recommends escalation of the dose and/or shortening the dosing interval before switching to an alternative
anti-TNF or another agent.
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Table 1 Demographics

819

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



There are emerging evidence supporting the efficacy and safety of off-label weekly ADA in refractory NIU in adults and chil-
dren, including in in JIA. No studies have shown a significant difference between increasing the dosage of ADA instead of
shortening the dosing interval. We conducted a retrospective monocentric study on patients affected by refractory/resistant
chronic non-infectious uveitis at Children’s Hospital of Philadelphia (CHOP) to compare the effectiveness of an escalated
dose of ADA with a shortened timing interval.

Methods: We conducted a retrospective cohort study of children with anterior uveitis from a pediatric tertiary care center
between 2013-22. Patients had active uveitis at cohort entry and “control” was the achievement of 2 visits with quiet uveitis
(< 1+ AC cell and < 2 drops steroids). Patients could be counted in standard ADA dosing and increased ADA dosing cohort.
Standard ADA dosing was weight based q14 days, increased doses was either weekly or higher absolute dose q14 days.
We performed standard descriptive statistics and used survival analyses to explore differences in time to achievement of
control by ADA use patterns. Analyses were performed using R version 4.4.1.

Results:We gathered data from 84 consecutive patients from CHOP affected by any kind of uveitis on treatment with ADA.

73.6% were female, 89.47% were affected by anterior chronic uveitis while 26.32% by intermediate uveitis (with anterior
involvement). 59.4 % were affected by Oligo JIA, 16.2% were PolyJIA RF -, 5% were affected by TINU and 17.5% of the
cohort was affected by idiopathic uveitis. Time to control was not significantly faster in episodes of increased ADA vs stan-
dard (Figure 1, P=0.06), even when adjusting for disease activity at onset (not shown). Time to control was not impacted
by pattern of ADA dose increase (dose vs frequency) (Table 2, p=0.98).

Conclusion: This study explores the optimal method of increase dosing of Adalimumab, although we were unable to show a
difference in the outcome between increase dose vs higher frequency. More complex statistical analysis modelling may
reveal differences between these groups, enabling us to reach a higher level of care for these patients.

Survival curves of standard Vs increased dose of ADA

Survival curves of higher dose Vs higher frequency

Disclosure: M. Lerman: None; D. Eckardt: None; S. Germinario: None.

Abstract Number: 0411

Axial Radiographic Structural Damage in Enthesitis-Related Arthritis in
Children and Young Adult Patients

Annelyse de Araújo Pereira1, Marcelo Pinheiro2, Jade Dib Fernandez1, Ana Sakamoto3, Adham do Amaral e Castro1 and
Maria Teresa Terreri4, 1UNIFESP-EPM, São Paulo, SP, Brazil, 2UNIFESP/ EPM, São Paulo, SP, Brazil, 3Federal University of
São Paulo (UNIFESP), São Paulo, SP, Brazil, 4UNIFESP, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Enthesitis-related arthritis (ERA), a distinct subtype of juvenile idiopathic arthritis (JIA) related to
HLA-B27 status and peripheral and axial involvement, presents with insidious onset of arthritis and/or enthesitis. However,
there is a lack of data concerning axial new bone formation in patients transitioning into adulthood. This study aimed to

820

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



bridge this gap by evaluating axial radiographic structural damage (axRxSD), encompassing the sacroiliac joints (SIJ), hips,
and spine, in ERA patients across various age groups.

Methods: A cross-sectional cohort study was conducted with ERA patients aged up to 35 years. Specific tools were used
for measuring: disease activity (BASDAI, ASDAS), function (BASFI, HAQ-S), mobility (BASMI), clinical enthesitis (MASES),
axRxSD including mSASSS for spine, Kellgren-Lawrence for hips, and modified New York criteria for SIJ, and ultrasound
for enthesis evaluation (MASEI).

Results: A total of 26 ERA patients were included, of whom 76.9%were males, with a mean age at diagnosis and evaluation
of 11.9 and 19.7 years, respectively. Current active arthritis and enthesitis were present in 19.2% and 23%, respectively,
with a mean MASEI score of 12 (interquartile range: 6-17). Peripheral joint limitation was observed in 50% of the patients,
despite a BASMI score of 2.2, and a 16% occurrence of abnormal Fabere’s test. Most of them (73.1%) fulfilled the modified
New York criteria, but only 15.4% had radiographic hip involvement. Spine involvement, measured by mSASSS, was low
(interquartile range: 0-4.2), with only two patients exhibiting syndesmophytes. Significant association was found only
between axRxSD and BASMI (p=0.003).

Conclusion: Our results showed a high frequency of SIJ ankylosis along with less radiographic involvement in the spine and
hips, suggesting a distinct structural damage phenotype among children compared to adults.

Disclosure: A. de Araújo Pereira: None; M. Pinheiro: None; J. Dib Fernandez: None; A. Sakamoto: None; A. do
Amaral e Castro: None; M. Terreri: None.

Abstract Number: 0412

Impact of Approval of Biologic DMARDs on JIA Outcomes in a Single Center

Anna Sutton1, Erin Balay-Dustrude1, Beth A Mueller1 and Susan Shenoi2, 1University of Washington, Seattle, WA,
2Seattle Children’s Hospital and Research Center, Mercer Island, WA, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In clinical trials, biologic disease-modifying antirheumatic drugs (bDMARDs) for juvenile idiopathic
arthritis (JIA) have demonstrated good efficacy. However, less is known about the impact of the increasing use of bDMARDs
on JIA outcomes outside of clinical trial settings. We examined selected outcomes among children with JIA after bDMARD
availability compared to those prior to bDMARD availability.

Methods: This retrospective cohort study assessed two JIA cohorts representing pre- and post-bDMARD availability for
achievement of, elapsed time until, and time in inactive disease, along with disease flare after achieving inactive disease sta-
tus. The pre-bDMARD cohort included children diagnosed with JIA 1998-2000 (N=116); the post-bDMARD cohort included
children diagnosed 2015-2017 (N=182). Diagnosis dates and outcomes were abstracted for children with 2 years of follow
up post-diagnosis. Mean days to inactive disease and time in inactive disease were compared using t-tests. Poisson regres-
sion estimated relative risks (RRs) and 95% confidence intervals (CIs) for outcomes post- compared to pre-bDMARD avail-
ability, adjusting for diagnosis age, JIA category (polycourse vs persistent oligoarthritis), and receipt of intraarticular
glucocorticoid injection.
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Results: Children in the post-bDMARD cohort were more likely to be older, male, with polycourse arthritis, and more likely
prescribed conventional DMARDs and glucocorticoids but less likely to have intraarticular glucocorticoid injections. 57%
of children in the post-bDMARD cohort were prescribed a bDMARD during follow up. Mean elapsed time to inactive disease
in the post-bDMARD cohort was 277 days (SD+244) vs 311 days (SD+299) in the pre-bDMARD cohort (p=0.2). Mean time
in inactive disease during follow-up in the bDMARD cohort was 371 days (SD 226) vs 360 days (SD 213) in the pre-bDMARD
cohort (p=0.7). Adjusted RRs of achieving inactive disease or occurrence of post-remission flare in the bDMARD cohort
were 0.98 (95%CI: 0.92, 1.05) and 1.15 (95%CI 0.94-1.43), respectively. Results did not vary by age (0-5 yrs, 5-10 yrs,
11-16 yrs), sex or race/ethnicity, although flare risks for polycourse (RR 1.07, 95%CI 0.82-1.39) and persistent oligoarticular
(RR 1.34, 95%CI 0.95-1.89) differed slightly.

Conclusion: Although mean days to inactive disease decreased, and mean days with inactive disease slightly increased for
children in the bDMARD era, achievement of inactive disease did not significantly differ between the groups. Unexpectedly,
the proportion of children with disease flares after remission was slightly, but not significantly larger in the post-bDMARD
cohort, particularly for those with persistent oligoarticular JIA. Although limited by small numbers and proxy bDMARD expo-
sure assessment, our results demonstrate a reduction in the number of days of disease-related suffering among children
with JIA receiving care post-bDMARD availability, and suggest further development of targeted regimens for children with
persistent oligoarticular JIA are needed.
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Disclosure: A. Sutton: None; E. Balay-Dustrude: None; B. Mueller: AstraZeneca, 12, Spouse holds few shares of
stock in company.; S. Shenoi: cabletta, 2, Cure JM Foundation, 12, COE support at SCH, Pfizer, 2.

Abstract Number: 0413

Efficacy of Intra-articular Glucocorticoids as a Treatment for
Oligoarticular Juvenile Idiopathic Arthritis: A Bicentric Retrospective
Study in Japan

Keiji Akamine1, Mao Mizuta2, Reiko Yatabe1, Yukari Aida3, Naoaki Mikami1, Ryoko Harada1, Riku Hamada1, Yasuo
Nakagishi3 and Hiroshi Hataya1, 1Department of Nephrology and Rheumatology, TokyoMetropolitan Children’s Medical
Center, Fuchu, Tokyo, Japan, 2Department of Pediatric Rheumatology, Hyogo Prefectural Kobe Children’s Hospital,
Kanazawa, Hyogo, Japan, 32) Department of Rheumatology, Hyogo Prefectural Kobe Children’s Hospital, Kobe, Hyogo,
Japan
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Intra-articular glucocorticoids (IAGCs), a treatment for oligoarticular JIA, is a local therapy that obvi-
ates the need for systemic medication and its attendant side effects and has an immediate effect that is highly satisfactory to
patients and their family. In fact, the 2021 American College of Rheumatology guidelines “strongly recommend” IAGC is “as
part of initial therapy.” On the other hand, currently in Japan, systemic therapy is the mainstay of treatment, and the utility of
IAGCs is unclear.

The present study aimed to evaluate the efficacy of IAGCs for new-onset oligoarticular JIA.

Methods: IAGCs was performed at Tokyo Metropolitan Children’s Medical Center and Hyogo Prefectural Kobe Children’s
Hospital between April 2015 and March 2024. Cases of new-onset oligoarticular JIA which had been observed for more
than 16 weeks were retrospectively analyzed using medical records. Only arthritis of the knee joint, the most common site
of oligoarticular JIA, was included.

Results: Twenty-five patients (five males, 20 females), aged 1-5 years (median: 2 years) comprising 35 joints received
IAGCs. Twenty-two patients (88%) experienced rapid remission of arthritis, three (12%) did not; nine (36%) remained in
remission without systemic medication; seven (28%) remained in remission after one IAGCs; and of the latter four (16%)
remained in remission for more than two years. On the other hand, 16 patients (64%) required systemic medication, and
all three patients who had no symptom remission with IAGCs required biological disease-modifying anti-rheumatic drugs.
The efficacy of IAGCs was stratified into three groups: (1) highly effective, in which remission was able to be maintained with
IAGCs alone without recourse to systemic drug therapy; (2) moderately effective, in which remission was achieved with
IAGCs but systemic drug therapy was still required due to relapse(s); and (3) poorly effective, in which no remission was
achieved after IAGCs. The median serum matrix metalloproteinase-3 quartiles in units ng/mL were (1) 7.9 (29-265),
(2) 132 (53-204), and (3) 339 (235-494), and tended to be higher in the group with poor IAGCs efficacy. Of the 21 sedations
performed during IAGCs, four (15%) showed transient desaturation, which improved promptly with oxygen administration.
No long-term complications due to IAGCs were observed.

Figure 1. Effectiveness of IAGCs
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Conclusion: In oligoarticular JIA for knee arthritis, IAGCs enabled remission to be maintained without systemic drug therapy
in 36% of the patients.

Disclosure: K. Akamine: None; M. Mizuta: None; R. Yatabe: None; Y. Aida: None; N. Mikami: None; R. Harada:
None; R. Hamada: None; Y. Nakagishi: None; H. Hataya: None.

Table 1. Stratified results of IAGCs effectiveness

Figure 2. Effects of IAGCs and correlation of each parameter
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Abstract Number: 0414

Relationship Between Culture Negative Infectious Osteomyelitis and
Chronic Nonbacterial Osteomyelitis

Andrew Grim1, Yongdong (Dan) Zhao2, Christine Wang1, Erin Janssen3, Jessica Turnier4, Anastasia Hyrhorczuk1 and
Nadine Saad1, 1University of Michigan, Ann Arbor, MI, 2University of Washington, Redmond, WA, 3CS Mott Children’s
Hospital, Ann Arbor, MI, 4University of Michigan, Saline, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) is a rare autoinflammatory bone disorder. Some patients
with CNO may present acutely and be misdiagnosed as infectious osteomyelitis (IO). Understanding the initial presentation
and disease course may help to improve clinical care through early identification and appropriate treatment. The purpose
of this study is to review a cohort of patients with a clinical diagnosis of culture-negative IO and describe the similarities
and differences of those who subsequently develop CNO.

Table 1: CRP units: mg/dL, ESR units: mm/hr *One in each cohort had a bone biopsy much later than symptoms/diagnosis. In the CNO cohort
one patient had a bone biopsy over 6 months after CNO diagnosis to confirm the diagnosis in light of new symptoms. In the Persistent IO group
one had a bone biopsy 4 years later with no pathology found. These are excluded from the analysis. ** p-values calculated from Mann-Whitney-
U-Test with a significance set at 0.5
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Methods: A retrospective chart review was conducted at a single U.S. tertiary care pediatric hospital. Inclusion criteria were:
(1) diagnosed with IO between January 2014 and December 2023, (2) age between 0.5 and 18 years at presentation,
(3) blood and/or bone cultures negative, positive for a likely contaminant, or not obtained. The exclusion criteria were: (1) pre-
ceding injury, surgery, or hardware placement, (2) immunosuppressed, (3) involvement of only phalanges. Demographic,
clinical, laboratory, imaging, and therapeutic data from eligible patients was collected. Descriptive data was extracted from
visit notes to determine if there was complete, partial, or no response to antibiotics. If patients were later diagnosed with
CNO by a pediatric rheumatologist they were classified in the CNO cohort, and Persistent IO if not. Nonparametric statistics
were performed to compare the characteristics between the CNO and Persistent IO cohorts.

Results: Fifty-four patients were included in the analysis after a review of 617 patients’ charts. Of these, 14 (25.9%) were
later diagnosed with CNO. The CNO cohort had a longer time between symptom onset and their first visit, were less likely
to have fever at presentation, and had slightly lower CRP and ESR levels at their first visit (Table 1, Graph 1). Fewer patients
in the CNO cohort had a blood culture (p=0.04), however, they were more likely to have a bone biopsy than those in the Per-
sistent IO cohort. All patients received an empiric course of antibiotics. Median duration of antibiotics was similar between
cohorts, and both had improvements in inflammatory markers with only ESR response to antibiotics reaching clinical signif-
icance (Table 1, Graph 1). Symptoms were less likely to respond in the CNO cohort (21.4% with no response, 42.9% with a
partial response, and 35.7% with resolution of symptoms) vs. Persistent IO (12.5% with a partial response, 85% with reso-
lution of symptoms) X2(2, N=54)=14.38, p=0.001.
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Lesions were distributed similarly at initial evaluation (Figure 1A). Among the 14 patients in the CNO cohort there were 22 total
lesions at initial evaluation. An additional 41 lesions (65% of total CNO lesions) were later identified in this cohort using whole-
body MRI (WB-MRI) (Figure 1B).

Conclusion:We did not identify robust distinguishing characteristics between the CNO and IO cohorts. CNO should remain
on the differential for culture negative IO, as multifocal involvement may not be evident at presentation, highlighting the utility
of WB-MRI. Additional research is needed to understand the pathophysiology of early CNO, and the possibility of infection
triggering the development of CNO.

Graph 1: CRP and ESR comparisons between CNO and Persistent IO cohorts at the first medical visit, at the completion
of antibiotics, at the time of CNO diagnosis, and the maximum values reached in each cohort. Boxes indicate the median
(central bar), 25th and 75th percentiles of values, with adjacent values shown with whiskers, and outliers shown as
circles.

Disclosure: A. Grim: None; Y. Zhao: Bristol-Myers Squibb(BMS), 5; C. Wang: None; E. Janssen: None; J. Turnier:
Cabaletta Bio, 1; A. Hyrhorczuk: None; N. Saad: None.

Abstract Number: 0415

Prevalence and Risk Factors of Low BoneMineral Density in Children with
Juvenile Idiopathic Arthritis

narendra bagri, Sushain Kalsotra, vandana jain, Manisha Jana, Maroof Ahmed Khan, Yashdeep Gupta and Sumit Kumar
Das, All India Institute of Medical Sciences, New Delhi, Delhi, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1: Bone lesion distribution (A) in CNO and Persistent IO cohorts at initial presentation and evaluation, and (B) comparison between the CNO
cohort at initial presentation and total lesions in this cohort after full evaluation.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common chronic rheumatological disease in children
less than 16 years of age. Various factors have been suggested to negatively influence JIA patients’ bone mineral density
(BMD). Decreased BMD has a long-term implication in such patients, making them more prone to fractures later in life.

To determine the prevalence and risk factors associated with low bone mineral density (BMD) in children with Juvenile Idio-
pathic Arthritis (JIA).

Methods: This cross-sectional study was conducted at the Pediatric Rheumatology Clinic, Department of Pediatrics, All
India Institute of Medical Sciences (AIIMS), New Delhi.

All children diagnosed with JIA as per ILAR criteria were screened for eligibility. Children aged 5-18 years with JIA and dis-
ease more than one year were enrolled; those with bisphosphonate intake, bone damage due to other causes like infection,
trauma, and JIA with overlap syndrome were excluded. Demographic details, clinical assessments, and laboratory

Table 1. Demographic details, Variables, and Laboratory parameters of the study population
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investigations, including serum calcium, CRP, RF/anti-CCP, vitamin D3, and intact PTH, were recorded in a predesigned
performa. Disease activity and functional disability were assessed using the clinical Juvenile Arthritis Disease Activity
Score-10 (cJADAS-10) and Steinbrocker. BMD was measured using DXA at the lumbar spine and left femoral neck. Low

Table 2. Logistic regression analysis for factors associated with low BMD
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BMD was defined as a Z-score ≤ - 2 SD at either of the two sites. Analysis was done using StataCorp. 2021. Stata statistical
software: Release 18. Multivariate logistic regression was done to identify factors associated with low BMD.

Results: 101 children with 68.3% (69/101) males with a mean age of 154.6 months with a median disease duration of
48 months and a median delay in initiation of therapy of 14 months. Enthesitis-related arthritis (54.5%) was the most com-
mon subtype, followed by systemic JIA (36%). The demographic and laboratory characteristics are depicted in Table 1.

The prevalence of low BMD was 55.4% (56/101). Significant risk factors for low BMD included higher cJADAS scores, lower
height Z-scores, longer delay in initiation of therapy, and higher levels of intact PTH. Univariate analysis identified BMI, dis-
ease duration, systemic steroid use, and CRP levels as potential risk factors. Multivariate analysis confirmed that lower
height Z-scores and higher cJADAS scores were independently associated with low BMD. Table 2 depicts the results of
the regression analysis. The area under the ROC curve was 0.79. A nomogram to predict the probability of low BMD was
developed and is represented in Figure 1.

Conclusion: Significant children with JIA have low BMD. Addressing the identified risk factors, i.e. disease activity and delay
in initiation of therapy, might help prevent long-term skeletal complications.

Disclosure: n. bagri: None; S. Kalsotra: None; v. jain: None; M. Jana: None; M. Khan: None; Y. Gupta: None;
S. Das: None.

Abstract Number: 0416

Proteomic Signatures of Synovial Fluid in Different Subtypes of Juvenile
Idiopathic Arthritis

narendra bagri1, saumya srivastava2, yogendra singh2, Thirumurthy Velpandian2, Ashish Upadhyay2, venkatesan
sampath kumar2, Subhradip Karmakar2 and sushil K Kabra2, 1All India Institute of Medical Sciences, New Delhi, Delhi,
India, 2AIIMS New Delhi, new delhi, India

Figure 1. Nomogram predicting probability of low BMD in children with JIA
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Pediatric Rheumatology – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is heterogenous group of inflammatory disorder with clinically dis-
tinct subtypes; polyarticular, oligoarticular systemic onset JIA (sJIA), and enthesitis-related arthritis (ERA). The molecular
basis of different subtypes of JIA remains poorly understood. Given the close proximity of synovial fluid (SF) to inflamed
joints, its proteomic signatures might help in understanding the pathogenetic pathways. Using Isobaric Tag for Relative
and Absolute Quantitation (iTRAQ) coupled with Liquid Chromatography-Mass Spectrometry (LC-MS/MS), we conducted
a proteomic analysis of SF in children with JIA to delineate subtype-specific proteomic signatures.

Methods: SF samples from 48 children (45 with JIA and 3 controls) were analysed. Proteins were extracted, labelled with
iTRAQ for quantification, and analysed by LC-MS/MS. The identified proteins found underwent Gene Ontology (GO) and
Kyoto Encyclopaedia of Genes and Genomes (KEGG) enrichment analysis which elucidated associated biological pathways
of upregulated proteins. A 5-fold change in protein expression, compared to control was considered significant. Written
informed consent from all the participants was obtained and the study was approved by Institute ethics committee.

Results:We identified over 282 SF proteins exhibiting differential expression in various subtypes of JIA. GO analysis showed
enriched patterns largely to the immune response and complement activation-related biological processes (Fig 1a). The
KEGG analysis showed maximum enrichment in the complement activation, regulation of the actin cytoskeleton cholesterol
metabolism, vitamin and fat digestion and absorption, and ferroptosis pathways (Fig 1b). The proteins showing a more than
5fold change showed differential expression profiles among subtypes of JIA (Fig 2a) and were compared to distinguish
between the different subtypes of JIA vs control (Fig 2b). Polyarticular JIA displayed 9 SF proteins, including Pyruvate dehy-
drogenase phosphate as unique. ERA revealed 13 proteins, 6 of which were unique including haptoglobin-related and fibrin-
ogen proteins. sJIA exhibited 15 proteins, 8 unique including FH1/FH2 domain, mitochondrial potassium channel,
apolipoprotein, and Nck-associated protein. Oligoarticular JIA showed 2 proteins, including the unique leucine-rich alpha-
2-glycoprotein. Proteins S-100, Septin 7, MMP-16 etc, were commonly upregulated in all subtypes of JIA except oligo. Hap-
toglobin was upregulated in all except sJIA.

Fig 1: (a) Gene Annotation and (b) Pathway Enrichment Analysis of Proteins Found in subtypes of JIA.
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Conclusion: Distinct proteomic profiles in JIA subtypes suggests distint pathogenic pathways in various subtypes.

Disclosure: n. bagri: None; s. srivastava: None; y. singh: None; T. Velpandian: None; A. Upadhyay: None; v. kumar:
None; S. Karmakar: None; s. Kabra: None.

Abstract Number: 0417

Contraception in Community Rheumatology Practices

Megan Clowse1, Julie Chiesa2, Pamela Freeman3, Bansari Gujar4, Kelley Jones5, Richard Jones6, Ann Marslett7, Amanda
Snyderman5 and Leah Zulig8, 1Duke University, Chapel Hill, NC, 2InfoDirectors, Durham, NC, 3Rheumatology Associates
of Central Florida, Orlando, FL, 4Rheumatology Associates of Baltimore, Towson, MD, 5Duke University School of
Medicine, Durham, 6Clinic for Rheumatic Diseases, Northport, AL, 7Rheumatology Associates of Baltimore, Baltimore,
MD, 8Duke University School of Medicine, Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Most prior studies of contraception in women with rheumatic disease focused on academic
centers. In this study of non-academic rheumatology practices, we sought to identify the frequency of contraceptive use, types
of contraceptives, and variations between sites and based on the woman’s race/ethnicity, age, and rheumatic diagnosis.

Methods: In 2023, three community rheumatology practices, each with a single clinic with multiple providers located in the
South, Southeast, and Mid-Atlantic regions documented contraception in women of reproductive age. The study population
included all visits for women ages 18-44. Persons of color (POC) include all non-White, non-Hispanic women based on the

Fig 2: (a). Results from quantitative proteomic analysis screened from iTRAQ were displayed as a Heatmap cluster of Differentially expressed pro-
teins >5FC shown in different subtypes of JIA (b). Venn Diagram showing >5 FC upregulated protein expression levels in different JIA subtypes
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race and ethnicity data reported by the clinics. SLE diagnosis was defined by the ICD-10 code billed at the visit and contra-
ception was categorized by the most effective method reported for each woman. To account for multiple comparisons, we
set statistical significance at p< 0.01.

Results: 2,104 women had a clinic visit during this period and 1,027 (48.8%) had contraception documented. Race and
ethnicity were missing for many patients, but 40.6% with recorded race and/or ethnicity were POC, the majority of whom
were Black. Of those with contraception documentation, the frequency of POC and SLE, but not age, varied by clinic
(Table 1). Overall, contraception documentation did not depend on the woman’s age or race/ethnicity, but women with
SLE were more likely to have contraception documented (Table 2).

Between 26.2-29.8% of women in every clinic reported not using contraception (Figure 2). Effective hormonal contracep-
tives were used by 17.1-25.6% of women; LARC by 11.3-13.9% of women. More variability between clinics was found for
less effective/barrier methods (2.0-15.5%) and permanent contraception (19.6-42.6%). Hysterectomy was four times as
common in one clinic (18.1%) compared to the other two (4.1-4.2%, p-value< 0.001).

The frequency of any contraception use did not vary by age. Compared to women 30-39 and 40-45, women under 30 were
significantly more likely to be using hormonal contraception (34.2% versus 10.9-22.4%) and less likely to have permanent
contraception (3.3% vs 24.1-46.2%). Contraceptive use did not vary significantly between POC and White women nor
women with or without SLE.

Conclusion: The frequency of contraceptive use and types found in this study are similar to those reported in the general
population with nearly a third not using contraception. The frequency of contraceptive use, LARC, and hormonal contracep-
tives was similar between the clinics. We suspect local gynecologic practice may be the cause for the wide difference in the
frequency of permanent contraception through hysterectomy. As anticipated, age impacted the type of contraception use,
but not race/ethnicity or SLE diagnosis. This study demonstrates the feasibility of systematically asking and documenting
contraceptive use in community rheumatology practices. This approach identified a third of the women potentially at risk
for an unexpected pregnancy.
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Disclosure: M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; J. Chiesa: None; P. Freeman: None;
B. Gujar: None; K. Jones: None; R. Jones: None; A. Marslett: None; A. Snyderman: GlaxoSmithKlein(GSK), 5;
L. Zulig: None.

Abstract Number: 0418

Improving Documentation of Contraception and Pregnancy Intention in
Rheumatology Practice

Megan Clowse1, Puneet Bajaj2, Bonnie Bermas2, Julie Chiesa3, Kathryn Dao4, Pamela Freeman5, Bansari Gujar6, Brittany
Hill7, Kelley Jones8, Richard Jones9, Ann Marslett10, Brooke Mills11, James Roberts2, Amanda Snyderman8 and Leah
Zulig12, 1Duke University, Chapel Hill, NC, 2UT Southwestern Medical Center, Dallas, TX, 3InfoDirectors, Durham, NC,
4Rheum101, Rockville, MD, 5Rheumatology Associates of Central Florida, Orlando, FL, 6Rheumatology Associates of
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Baltimore, Towson, MD, 7Clinic for Rheumatic Disease, Tuscaloosa, AL, 8Duke University School of Medicine, Durham,
9Clinic for Rheumatic Diseases, Northport, AL, 10Rheumatology Associates of Baltimore, Baltimore, MD, 11UT
Southwestern Medical Center, Fort Worth, TX, 12Duke University School of Medicine, Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Prior studies of RISE Registry found 9-11% of women of reproductive age with contraception doc-
umentation. We sought to identify and assess methods to increase contraception documentation within RISE Registry sites.

Methods: We used a Learning Collaborative (LC) model to bring together experts and clinical rheumatologists from RISE
Registry clinics every 4-8 weeks for 2 years. The LC determined a quality measure and data they considered both clinically
important and feasible to collect, as well as data collection and reporting methods. Data from community clinics (Sites A,
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B, C) was extracted via EMR reporting of individual patients; academic centers (Sites D, E) reported aggregate data for up to
30 patients per month. Data are presented in run charts with the overall mean and 3 standard deviations (SD). Consecutive
rates more than 3 SD from the mean indicate a statistically significant pattern change.

Results: Providers from 7 clinics joined the LC and 5 clinics actively participated and provided data. The LC defined the
quality metric: Among individuals of reproductive potential ages 15 to 44, the percentage that had documentation of contra-
ceptive use, non-use, or infecundity. The LC also elected to document interest in pregnancy and to complete these data for
all females of reproductive age at every visit.

Documentation location: All sites originally had a carried-forward patient-specific data-field for contraception and most did
not use this field. None had a pregnancy intention data field. The LC determined that flagged, easy-to-access, visit-specific
data-fields would facilitate data collection; these were created within the community practice EMRs. Academic sites put a
dotphrase into note templates.

Method of documentation: Sites A and B elected to have medical assistants ask and document the data during check-in.
Site C, D, and E elected to have the providers ask and document during the encounter.

Improving documentation: Once the custom fields were in place, Sites A & B had rapid uptake of contraception docu-
mentation (Figure 1) and pregnancy interest with significant improvement over the next 5 months. At Site C, 2 providers
had significant improvements over time; the remaining providers only had a modest increase with the custom field. Site
D had high use of the contraception dotphrase throughout. Site E had moderate levels of documentation that did not
increase.

Patient responses: Among the 1057 women with documentation of pregnancy intention, 7.6% reported that ‘yes,’ they
were interested in pregnancy in the next year, while 2.7% were either ‘unsure’ or ‘OK either way.’Within a six-month period,
of the 109 who reported yes, unsure, or OK either way, 13% had a change in their response.

Conclusion: Routinely documenting contraception and pregnancy interest is feasible in academic and community rheuma-
tology practices. Documentation is enhanced by well-placed, flagged, visit-specific data fields and completion by medical
assistants or very engaged providers. An estimated 10% of women with rheumatic disease of reproductive age are inter-
ested in pregnancy, a state that can change over the course of 6 months.

Contraception documentation over time at each site.

Disclosure: M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; P. Bajaj: None; B. Bermas: None;
J. Chiesa: None;K. Dao: Aurinia Pharmaceuticals, 2, 3, Bristol-Myers Squibb(BMS), 1, Novartis, 1; P. Freeman: None;
B. Gujar: None; B. Hill: None; K. Jones: None; R. Jones: None; A. Marslett: None; B. Mills: None; J. Roberts: None;
A. Snyderman: GlaxoSmithKlein(GSK), 5; L. Zulig: None.

Abstract Number: 0419

Placental Weights of Offspring Born toWomenwith Rheumatoid Arthritis
and Juvenile Idiopathic Arthritis

Eugenia Chock1, Zeyan Liew2, Lars Henning Pedersen3 and Mette Oestergaard Thunbo3, 1Yale School of Medicine, New
Haven, CT, 2Yale Center for Perinatal, Pediatric and Environmental Epidemiology, New Haven, CT, 3Aarhus University,
Aarhus, Denmark
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

• Background/Purpose: Offspring of patients with chronic inflammatory arthritis have almost double the risk of being born small for
gestational age. Placental insufficiency is one of the common causes of reduced fetal growth and low birth weight, it is unclear if
maternal chronic inflammatory arthritis directly affects placental dysfunction.

• Placental weight is an indicator of placental development and growth, we investigated placental and birth weights of offspring born
to women with rheumatoid arthritis and juvenile idiopathic arthritis (RA/JIA).

Table 1. Baseline characteristics of study population.
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• Methods:We used data from several linked population-based clinical registries in Denmark, from years 2008 – 2018 to identify the
study population of interest. We used ICD-10 codes contained within the Danish National Patient Registry to identify pregnant
women diagnosed with RA/JIA before and during pregnancy. The Danish Fetal Medicine Database provided details of gestational
ages, placental weights and birthweights of singleton offspring born to women with and without RA/JIA. Missing gestational ages
were obtained from the Danish Medical Birth Registry.

• We performed linear regression analysis comparing the mean placental weights and standard deviations (SD) of male and female
offspring born between 34 and 42 weeks of gestation, among women with and without RA/JIA. The estimated mean differences
were adjusted for confounders, including gestational age at birth and sex of offspring. All analyses were performed using RStudio
version 2022.12.0.

• Results: Our study population included 2,279 women with RA/JIA who had singleton pregnancies. Women diagnosed with
RA/JIA were more likely to be older than 35 years of age at the time of pregnancy (21.7% vs. 16.8%), had pre-pregnancy BMI
between 25 to < 30 (24.2% vs. 21.8%), a higher frequency of C-section deliveries (25.5% vs. 20.0%), and co-morbidities before
and during pregnancy (Table 1).

• The overall mean ± SD placental weight of women with RA/JIA vs without RA/JIA were 656.3g (± 148.1g) vs 675.7g (±
148.0g) in male offspring; 646.07g (± 151.6g) vs 662.8g (± 145.7g) in female offspring. The overall mean ± SD birthweight
of male offspring born to women with and without RA/JIA was 3,492.4g (± 572.7g) vs 3,574.0g (± 557.9g); mean birthweight
of female offspring was 3,365.9g (± 574.6g) among women with RA/JIA vs 3,450.8g (± 574.6g) among women without
RA/JIA.

• The mean placental weights of male and female offspring born to women with RA/JIA were overall lower compared to women with-
out RA/JIA at 35 weeks gestational age and beyond, although the placental weights of female offspring seemed to be comparable
at 42 weeks among both groups of women (Figure 1).

• The adjusted mean difference in placental weight among offspring of women with RA/JIA vs without (reference), was -16g (95%CI
-9.8, -22; p< 0.001)] (Table 2).

Figure 1. Means and standard deviations of placental weights among offspring of women with and without RA/JIA.

Table 2. Placental weight differences of offspring born to women with and without RA/JIA.
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• Conclusion: Placental weights of offspring born to women with RA/JIA were overall lower compared to women without RA/JIA,
however the weight difference was modest.

• Our findings open the door for further mechanistic studies to evaluate if placental pathology, or other factors may be contributing to
adverse pregnancy outcomes in this population.

Disclosure: E. Chock: None; Z. Liew: None; L. Henning Pedersen: None; M. Oestergaard Thunbo: None.

Abstract Number: 0420

Factors Associated with Infant Feeding Behaviors Among Women with
Systemic Rheumatic Diseases

Sarah Lieber1, Lucy Masto1, Amaya Smole2, Ranqing Lan1, Michael Parides1, Jonah Levine1, Bessie Stamm1, Caroline
Siegel1, Lisa Mandl1, Michael Lockshin3, Medha Barbhaiya1 and Lisa Sammaritano4, 1Hospital for Special Surgery, New
York, NY, 2Hospital for Special Surgery, Brooklyn, NY, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY,
4Hospital for Special Surgery, Scarsdale, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Although guidelines support acceptability of breastfeeding (BF)/pumping in women with systemic
rheumatic diseases (SRDs) when taking BF-compatible medications, little is known about factors influencing infant feeding
practices. We describe infant feeding practices (BF/pumping versus exclusive formula feeding [FF]) and factors influencing
infant feeding among women with SRDs at first delivery.

Methods: Women aged 18-65 years evaluated by a Hospital for Special Surgery rheumatologist ≥2 times from 2020-2022
were enrolled in the Rheumatology Women’s Reproductive Health and Wellness Cohort. Characteristics of women with
SRDs (identified by ICD-10 code-based algorithm) and non-SRD musculoskeletal conditions who self-reported delivering
≥1 child and answered questions on maternal and fetal characteristics, postpartummedication use, infant feeding practices,
factors influencing infant feeding practices (each domain rated 0: “not at all influenced” to 5: “strongly influenced”), and sat-
isfaction level for their first delivery were tabulated. We used descriptive analyses to compare maternal and fetal characteris-
tics and factors influencing infant feeding practices in women who BF/pumped versus those who FF exclusively. We also
stratified by satisfaction level (very/somewhat satisfied versus neither satisfied nor dissatisfied/very/somewhat dissatisfied)
with infant feeding practices.

Results: Of 158 respondents, 56% with SRD and 44% with non-SRD musculoskeletal conditions, 113 (72%) BF and
45 (40%) exclusively FF; among those with SRD, 56 (66%) BF and 29 (34%) exclusively FF. No significant differences
in maternal disease characteristics were noted between those who BF versus FF (Table 1). While a higher proportion
of those who BF used no medications postpartum (p< 0.01), use of BF-compatible disease modifying and biologic
medications postpartum was more common among those who FF exclusively (p< 0.01). Among those with SRD, fac-
tors associated with infant feeding practices included rheumatology/musculoskeletal medication use, experience or
expectations of loved ones, social media, and workplace policies or expectations (p < 0.03) (Table 2). Respondent
characteristics did not differ by satisfaction level with infant feeding experience, and among those with SRD, only breast
discomfort and/or lack of milk production was significantly associated with satisfaction with infant feeding practices (p<
0.01) (Table 3).
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Conclusion: Infant feeding practices vary among those with SRD. Multiple factors, some related to SRD and others unre-
lated to SRD, are associated with infant feeding practices. Awareness of infant feeding practices is needed for rheumatolo-
gists to develop patient-centered strategies related to infant feeding that will ensure feeding strategies align with patient
preferences and best practices.

Table 1. Maternal and pregnancy/infant characteristics among women with SRDa and non-SRD musculoskeletal conditions
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Disclosure: S. Lieber: None; L. Masto: None; A. Smole: None; R. Lan: None; M. Parides: None; J. Levine: None;
B. Stamm: None; C. Siegel: None; L. Mandl: Annals of Internal Medicine, 2, Regeneron Pharmaceuticals, 5, Wolters
Kluwer, 9; M. Lockshin: None; M. Barbhaiya: None; L. Sammaritano: None.

Abstract Number: 0421

The Effect of Biologic Treatment for Psoriatic Arthritis and Axial
Spondyloarthritis on Semen Parameters – a Longitudinal Study

Katya Meridor1, Shimi Barda2, sara Pel3, sharon Nevo2, Julia Berman2, daphna paran4, Ori Elkayam5 and Ari Polachek6,
1Tel Aviv Medical Center, Kfar Saba, Israel, 2Tel-Aviv Medical Center, Tel-Aviv, Israel, 3Tel-Aviv Medical Center, Petah-
Tikva, Israel, 4Tel-Aviv Medical Center, EVEN-YEHUDA, Israel, 5Tel Aviv Sourasky Medical Center, Tel Aviv, Israel, 6Tel-Aviv
Medical Center, Tel-Aviv, Israel, Petah-Tikva, Israel

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 2. Factors influencing infant feeding practices among women with SRD, stratified by infant feeding type

Table 3. Factors influencing infant feeding practices among women with SRD, stratified by satisfaction level
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Background/Purpose: Psoriatic arthritis (PsA) and axial spondyloarthritis (AxSpA) are commonly diagnosed in young males
in their reproductive years. However, only a few studies have investigated the influence of biologic treatment on semen anal-
ysis in male patients with spondyloarthritis (SpA).

Aim: We aimed to evaluate the effects of biologic treatments for PsA and AxSpA on sperm parameters compared to those
before treatment and to healthy controls (HC).

Methods: Consecutive PsA and AxSpA patients (age range 18-50 years), who fulfilled the classification criteria for PsA
(CASPAR) and AxSpA (ASAS), and were planned to initiate a biologic therapy, were recruited prospectively. HC were
recruited from candidate sperm donors at the male fertility clinic.

On the first visit, each patient underwent a comprehensive clinical assessment that included history taking, physical exami-
nation, measurement of disease activity scores (MDA, DAPSA, CPDAI & PASDAS for PsA and ASDAS for AxSpA) and ques-
tionnaires of quality of life. Sperm collection and analysis were performed on the day of clinical assessment. Sperm analysis
was performed according to theWorld Health Organization 2010 guidelines. In addition, sperm DNA-fragmentation test was
performed.

Table 1 - Demographic and clinical characteristics of patients with PsA, AxSpA and healthy controls
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After mean of 173 days (± 71.5) of biologic treatment each patient was evaluated on a second visit, that included the same
clinical evaluation and repeated sperm analysis.

Results: 16 patients (8 PsA and 8 AxSpA) and 20 HC were included. Demographics and clinical characteristics are pre-
sented in Table 1. On the first visit (before initiation of biologics), semen parameters analysis, including morphology, concen-
tration, motility, vitality and DNA fragmentation, of PsA and AxSpA patients were similar to those of HC (p >0.05) (Table 2).

Following sperm collection, 14 patients started treatment with TNF inhibitors and 2 patients started treatment with Secuki-
numab (anti-IL17). On the second visit, disease activity scores and CRP levels improved (most of them significantly, p<
0.05) compared to the initial evaluation (Table 1).

A comparison of the semen parameters before versus with biologic therapy, demonstrated that most parameters including
morphology, concentration, vitality and DNA fragmentation were similar. However, motility was lower with biologic therapy
compared to values before initiating treatment (54.31 (±9.10) vs. 62.81 (±4.90), respectively p< 0.01) (Table 3). Neverthe-
less, motility values for both groups were within the normal range ( >40%).

Conclusion: In this prospective longitudinal study evaluating semen analysis in spondyloarthropathies, the semen quality of
PsA and AxSpA patients was comparable to HC in all parameters before treatment initiation. Biologic drugs (TNF inhibitors
and anti-IL17) did not have a significant effect on sperm analysis. Therefore, men do not need cryopreservation of semen
before treatment initiation nor a drug free interval prior to conception.

Table 2 - Semen analysis of patients with PsA and AxSpA compared with healthy controls on first visit

Table 3 - Semen analysis of patients with PsA and AxSpA with and without biologic treatment
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Disclosure: K. Meridor: None; S. Barda: None; s. Pel: None; s. Nevo: None; J. Berman: None; d. paran: AbbVie/
Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Pfizer, 2;O. Elkayam: AbbVie/Abbott, 1, 6, Boehringer-Ingelheim,
6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6; A. Polachek: None.

Abstract Number: 0422

Greater Use of Assisted Reproductive Techniques but Comparable
Obstetric Morbidity in a Population of Women with Spondyloarthritis: A
Matched Comparative Analysis of the GR2 Prospective Cohort and the
French National Perinatal Surveys

Sabrina Hamroun1, Grégoire Martin De Frémont2, Nathalie Costedoat-chalumeau3, Marion couderc4, René-Marc
Flipo5, Jérémie Sellam6, Christophe Richez7, Rakiba Belkhir8, Laure Gossec9, Hubert Marotte10, Emmanuelle Dernis11,
Aline Frazier12, Elisabeth Gervais13, Cedric Lukas14, Valerie Devauchelle15, Alban Deroux16, Véronique Le Guern17, Gaëlle
Guettrot-Imbert18, Nathalie Lelong19, Camille Le Ray19, Raphaele Seror20 and Anna Molto21, and ENP 2021 and GR2
Study Groups, 1Cochin University Hospital, Paris, Ile-de-France, France, 2Le Kremlin-Bicêtre University Hospital, Le
Kremlin-Bicêtre, Guyana, 3University Paris Cité, Paris, France, 4CHU de Clermont-Ferrand, Clermont-Ferrand, 5CHU Lille,
Lille, Nord-Pas-de-Calais, France, 6Saint-Antoine Hospital - AP-HP, Paris, Ile-de-France, France, 7Pellegrin Hospital,
Rheumatology, Referral Center for Rare Systemic Autoimmune and Autoinflammatory Diseases, Bordeaux, France,
8Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicêtre, France, 9Sorbonne Université, Paris, France,
10Université JeanMonnet, CHU Saint-Etienne, Mines Saint-Etienne, INSERM SAINBIOSE 1059, Saint-Etienne, France, 11CH
LE MANS, LE MANS, Pays de la Loire, France, 12Lariboisière University Hospital, Paris, France, 13University hospital,
Poitiers, France, 14Rheumatology department, CHU Montpellier, Montpellier, France, 15UBO, Brest, France, 16Clinique
Universitaire de Médecine Interne, Department of Internal Medicine, Grenoble University Hospital, Grenoble, France,
17APHP, Hôpital Cochin, Paris, 18Cochin Hospital, Paris, France, 19University of Paris, INSERM Obstetrical, Perinatal and
Pediatric Epidemiology Research Team, Paris, France, 20Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin
Bicetre, Ile-de-France, France, 21Groupe Hospitalier Cochin, AP-HP, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthritis (SpA) regularly affects women of childbearing age1. A higher obstetric morbidity in
women with SpA is suggested in the literature in several countries, but no comparison between SpA patients and women in
the general population is available for France. Furthermore, there is very few data on fertility in SpA patients. The aim of the
study was to compare use of medically assisted reproduction and adverse fetal, maternal and pregnancy outcomes in
women with SpA with matched controls from the French general population.

Methods: We conducted a matched comparative study of SpA patients included in the GR2 (Groupe de Recherche sur la
Grossesse et les Maladies Rares) national multicentre cohort from 2014 to June 2021 and controls from the French general
population included in the French national perinatal surveys (Enquête Nationale Périnatale)2. The latter is a national survey
carried out for one week every 5 years and recording around 13 000 births. As births before 22 gestational week
(GW) and birth weights < 500 grams were excluded from the French national perinatal survey, the same exclusion criteria
were applied to women with SpA from the GR2 cohort. Each pregnancy in patients with SpA was matched to 4 pregnancies
in controls on age group (≤ 29, 30-34, 35-39, or ≥ 40 years), parity, area of residence, and gemellity. These matching vari-
ables were chosen according to their association with adverse pregnancy outcomes (potential confounders). Births in the
GR2 cohort between 2015 and 2018 were matched to births in the 2016 survey and those between 2019 and 2021 were
matched to births in the 2021 survey. RStudio’s MatchIt package was used to match SpA patients to controls. The
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frequency of each adverse pregnancy outcome was compared between the two groups using Fisher’s exact test or Chi-2.
Odds ratios (OR) and their 95% confidence intervals (CI) were calculated for each variable.

Results: Of the 126 SpA patients included in the GR2 cohort, 116 pregnancies were selected after excluding births before
22 GW and/or birth weight < 500 grams. They were matched with 464 control pregnancies from the French national perina-
tal survey (224 pregnancies from the 2016 survey and 240 from the 2021 survey). The mean age of SpA patients was 32.0
(+/- 4.1) years and 54.3% were nulliparous. 54.8% of them were treated with biologics during pregnancy. The use of
assisted reproductive techniques was higher in women with SpA 12.9% versus 7.1% (OR 1.95 95% CI [1.02-3.76]). How-
ever, there was no significant difference between the two populations regarding preterm birth, gestational diabetes, fetal
macrosomia, gravidic hypertension, low birth weight, severe postpartum hemorrhage, maternal or fetal transfer to intensive
care unit or congenital malformation (Table 1).

Conclusion: Women with SpA in the GR2 cohort required assisted reproductive techniques more frequently than control
women from the French general population. However, the obstetrical issues were comparable in this selected population
of women who were mostly treated with TNF inhibitors during pregnancy. This study therefore provides useful information
for improved management of women of childbearing age with spondyloarthritis.

Disclosure: S. Hamroun: None; G. Martin De Frémont: None; N. Costedoat-chalumeau: Bristol-Myers
Squibb(BMS), 1; M. couderc: None; R. Flipo: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 2, Eli-Lilly, 2, Fresenius
kabi, 7, Galapagos, 7, Janssen-Cilag, 2, Lilly, 7, Medac, 7, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche-
Chugaï, 2, Sandoz, 2; J. Sellam: AbbVie/Abbott, 7, Bristol-Myers Squibb(BMS), 7, Fresenus kabi, 7, Galapagos, 7, Gru-
nenthal, 7, MSD, 7, Nordic Pharma, 7, Novartis, 7, Pfizer, 7; C. Richez: None; R. Belkhir: None; L. Gossec: AbbVie,
2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD,
2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; H. Marotte: AbbVie/Abbott, 4, 5, 6, Biogen, 5, 6, Bristol-Myers
Squibb(BMS), 5, 6, Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 5, 6,
Merck/MSD, 5, 6, Nordic Pharma, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6; E. Dernis: AbbVie/Abbott,
2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; A. Frazier: None;
E. Gervais: None; C. Lukas: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly,
2, 5, Novartis, 2, Pfizer, 2; A. Deroux: None; V. Le Guern: None; G. Guettrot-Imbert: None; N. Lelong: None; C. Le
Ray: None; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK),
2, Janssen, 2, Pfizer, 6, Roche, 6; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Table 1. Matched comparative analysis of use of assisted reproductive techniques and adverse fetal, maternal and pregnancy outcomes in SpA
patients (GR2 cohort) and control women of the French general population (2016 and 2021 French national perinatal surveys).
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Abstract Number: 0423

Higher Risk of Preterm Delivery in Women with Rheumatoid Arthritis:
A Matched Comparative Analysis of the GR2 Prospective Cohort and the
French National Perinatal Surveys

Sabrina Hamroun1, Grégoire Martin De Frémont2, Nathalie Costedoat-chalumeau3, Marion couderc4, René-Marc
Flipo5, Laure Gossec6, Christophe Richez7, Rakiba Belkhir8, Aline Frazier9, Valerie Devauchelle10, Hubert Marotte11,
Jérémie Sellam12, Elisabeth Gervais13, Alban Deroux14, Cedric Lukas15, Emmanuelle Dernis16, Emmanuel Chatelus17,
Véronique Le Guern18, Gaëlle Guettrot-Imbert19, Nathalie Lelong20, Camille Le Ray20, Raphaele Seror21 and Anna
Molto22, and ENP 2021 and GR2 Study Groups, 1Cochin University Hospital, Paris, Ile-de-France, France, 2Le Kremlin-
Bicêtre University Hospital, Le Kremlin-Bicêtre, Guyana, 3University Paris Cité, Paris, France, 4CHU de Clermont-Ferrand,
Clermont-Ferrand, 5CHU Lille, Lille, Nord-Pas-de-Calais, France, 6Sorbonne Université, Paris, France, 7Pellegrin Hospital,
Rheumatology, Referral Center for Rare Systemic Autoimmune and Autoinflammatory Diseases, Bordeaux, France,
8Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicêtre, France, 9Lariboisière University Hospital, Paris,
France, 10UBO, Brest, France, 11Université Jean Monnet, CHU Saint-Etienne, Mines Saint-Etienne, INSERM SAINBIOSE
1059, Saint-Etienne, France, 12Saint-Antoine Hospital - AP-HP, Paris, Ile-de-France, France, 13University hospital, Poitiers,
France, 14Clinique Universitaire de Médecine Interne, Department of Internal Medicine, Grenoble University Hospital,
Grenoble, France, 15Rheumatology department, CHUMontpellier, Montpellier, France, 16CH LEMANS, LE MANS, Pays de
la Loire, France, 17Rheumatology department strasbourg, Strasbourg, France, 18APHP, Hôpital Cochin, Paris, 19Cochin
Hospital, Paris, France, 20University of Paris, INSERM Obstetrical, Perinatal and Pediatric Epidemiology Research Team,
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Hospitalier Cochin, AP-HP, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) regularly affects women of childbearing age1. A higher obstetric morbidity
in women with RA is suggested in the literature in several countries, but no comparison between patients with RA and
women in the general population is available for France. The aim of the study was to compare adverse fetal, maternal and
pregnancy outcomes in women with RA with matched controls from the French general population.

Methods: We conducted a matched comparative study of RA patients included in the GR2 (Groupe de Recherche sur la
Grossesse et les Maladies Rares) national multicentre cohort from 2014 to June 2021 and controls from the French general
population included in the French national perinatal surveys (Enquête Nationale Périnatale)2. The latter is a national survey

Table 1. Matched comparative analysis of adverse fetal, maternal and pregnancy outcomes in RA patients (GR2 cohort) and control women of the
French general population (2016 and 2021 French national perinatal surveys).
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carried out for one week every 5 years and recording around 13 000 births. As births before 22 gestational week (GW) and
birth weights < 500 grams were excluded from the French national perinatal survey, the same exclusion criteria were applied
to women with RA from the GR2 cohort. Each pregnancy in patients with RA was matched to 4 pregnancies in controls on
age group (≤ 29, 30-34, 35-39, or ≥ 40 years), parity, area of residence, and gemellity. These matching variables were cho-
sen according to their association with adverse pregnancy outcomes (potential confounders). Births in the GR2 cohort
between 2015 and 2018 were matched to births in the 2016 survey and those between 2019 and 2021 were matched to
births in the 2021 survey. RStudio’s MatchIt package was used to match RA patients to controls. The frequency of each
adverse pregnancy outcome was compared between the two groups using Fisher’s exact test or Chi-2. Odds ratios
(OR) and their 95% confidence intervals (CI) were calculated for each variable.

Results: Of the 92 patients with RA included in the GR2 cohort, 83 (including one twin pregnancy) were retained after
excluding births before 22 GW and/or birth weight < 500 grams. They were matched with 332 control pregnancies from
the French national perinatal survey (180 pregnancies from the 2016 survey and 152 from the 2021 survey). The mean
age of RA patients was 33.7 (+/- 5.06) years and 53% were nulliparous. Preterm birth was significantly higher in newborns
of RA patients than in newborns of controls (16.9% versus 6.3%, p < 0.01). Among the cases of preterm birth, only one case
of extreme prematurity (at 30 GW) and no case of very extreme prematurity were found in the GR2 cohort. However, there
was no significant difference for gestational diabetes nor macrosomia (despite the use of corticosteroids at least once during
pregnancy in 42.1% of RA patients), gestational hypertension, low birth weight, severe postpartum hemorrhage, maternal or
neonatal transfer to intensive care unit or congenital malformation between the two populations (Table 1).

Conclusion: This study found an increased risk of preterm delivery in RA patients compared with control women in the French
general population, which is consistent with an increased risk observed in other countries. These results raise the need for par-
ticular attention to obstetrical follow-up in these patients and providing useful insights for physician-patient dialogue.

Disclosure: S. Hamroun: None; G. Martin De Frémont: None; N. Costedoat-chalumeau: Bristol-Myers
Squibb(BMS), 1; M. couderc: None; R. Flipo: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 2, Eli-Lilly, 2, Fresenius
kabi, 7, Galapagos, 7, Janssen-Cilag, 2, Lilly, 7, Medac, 7, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche-
Chugaï, 2, Sandoz, 2; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli
Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; C. Richez: None;
R. Belkhir: None; A. Frazier: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly,
2, 5, Novartis, 2, Pfizer, 2; H. Marotte: AbbVie/Abbott, 4, 5, 6, Biogen, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Celltrion
Healthcare, 5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Nordic Pharma,
5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6; J. Sellam: AbbVie/Abbott, 7, Bristol-Myers Squibb(BMS),
7, Fresenus kabi, 7, Galapagos, 7, Grunenthal, 7, MSD, 7, Nordic Pharma, 7, Novartis, 7, Pfizer, 7; E. Gervais: None;
A. Deroux: None; C. Lukas: None; E. Dernis: AbbVie/Abbott, 2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli
Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-
chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; E. Chatelus: None; V. Le Guern: None; G. Guettrot-Imbert: None;
N. Lelong: None; C. Le Ray: None; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 0424

The Clinical Utility of Serum BAFF Levels in Pregnant Patients with SLE

Catherine Sims1, Amanda Eudy2, Samir Soneji3, Kateena Addae-Konadu3, Jennifer Gilner3, Andra James3, Jerome
Federspiel4, Eugene Kovalik3, Anika Lucas4, Laura Neil5, Amanda Snyderman3 and Megan Clowse6, 1Duke University,
Knightdale, NC, 2Duke University, Raleigh, NC, 3Duke University School of Medicine, Durham, 4Duke University School of
Medicine, Durham, NC, 5Duke University, Durham, 6Duke University, Chapel Hill, NC
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The B cell Activating Factor (BAFF) signaling pathway plays an important role in the selection, mat-
uration, and survival of B cells; it consequently contributes to SLE pathogenesis. Serum BAFF levels have been found to cor-
relate with SLE disease activity and dsDNA levels. BAFF also correlates with hypertension, gestational diabetes, pregnancy
loss, and preeclampsia in pregnant women without SLE. There is limited knowledge of serum BAFF levels as measures of
disease activity during pregnancy among women with SLE. We characterize the role of BAFF levels as markers of disease
activity and potential targets for therapy to achieve disease control and minimize pregnancy complications.

Methods: This cohort was created from a prospective registry of pregnant adult women with SLE who met SLICC criteria in
an academic rheumatology clinic. This registry included stored serum samples, vital signs, routine lab results, and preg-
nancy outcomes. Treating rheumatologists documented a physician global assessment (PGA) score at each visit. All BAFF
and urine protein:creatinine ratio measurements occurred during routine clinic visits. Inclusion criteria for this analysis
required enrollment prior to 30 weeks of gestation and known pregnancy outcome. We determined changes in BAFF levels
throughout trimesters and the association of BAFF levels with SLE disease activity and adverse pregnancy outcomes.

Results: This study included 218 samples in 106 women with SLE. The average maternal age was 30.4 years and self-
reported race was 5% Asian, 50% Black, and 39%White (Table 1). The median level of BAFF was higher in the 1st trimester
compared to the 2nd and 3rd trimester measures (p=0.07). Most patients had either stable or decreasing BAFF levels over
the course of pregnancy (Figure 1). Compared to pregnancies without preeclampsia, those that developed preeclampsia
had significantly higher BAFF levels in the 1st trimester (2069 vs. 1178 pg/mL, p=0.006). These differences were not statis-
tically significant in the 2nd and 3rd trimesters.

Table 1. Demographics (n=106 pregnancies)
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In models adjusted for age, obesity, and maternal race, women with high BAFF levels (≥ 2000) at their first measure prior to
20 weeks gestation were more likely to subsequently experience adverse pregnancy outcomes (HR: 2.48; 95% CI: 1.13,
5.46) and over 4 times more likely to develop preeclampsia (HR: 4.57; 95% CI 1.76, 11.88). Women with elevated BAFF

Figure 1a. Change in BAFF for patients with preeclampsia. Each line represents a single pregnancy and its changing BAFF levels through preg-
nancy. Figure 1b. Change in BAFF for patients without preeclampsia

Figure 2. Change in BAFF throughout pregnancy for pregnancies with and without preeclampsia.
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were more likely to have elevated dsDNA or low complement, but not more likely to have increased SLE activity in the cuta-
neous, musculoskeletal, or renal systems during pregnancy.

Conclusion: As has been previously reported in a small cohort of women without rheumatic disease, this study found ele-
vated BAFF in the first trimester of pregnancy was associated with later development of preeclampsia. While it was associ-
ated with dsDNA and complement, it was not associated with lupus nephritis, which is the primary predictor of preeclampsia
within this cohort. This finding suggests that elevated BAFF early in pregnancy may be a novel risk factor for poor pregnancy
outcomes in women with SLE.

Disclosure: C. Sims: Amgen, 2; A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5; S. Soneji: None; K. Addae-
Konadu: None; J. Gilner: None; A. James: None; J. Federspiel: Hemosquid, 2; E. Kovalik: None; A. Lucas: None;
L. Neil: None; A. Snyderman: GlaxoSmithKlein(GSK), 5; M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5,
UCB, 2, 5.

Abstract Number: 0425

Use of bDMARDs During Pregnancy After Preconceptional Counseling in
Spanish Patients with Rheumatic Diseases

Antia Garcia Fernandez1, Fernando Rengifo-Garcia1, Raquel Senosiain-Echarte1, Miguel Álvaro Navidad1, Miguel Angel
Gonzalez-Gay2 and Juan Antonio Martínez - L�opez1, 1Hospital Universitario Fundaci�on Jiménez Díaz, Madrid, Spain,
2University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Current recommendations advocate maintaining pregnancy-compatible bDMARDs during preg-
nancy (mainly TNF inhibitors) and monitoring disease activity before conception to improve disease and pregnancy out-
comes. Recently, the Spanish BIOBADASER1 registry showed low use of bDMARDs during pregnancy, but data from
patients followed in dedicated pregnancy clinics is lacking. Our objective was to describe the current use of bDMARDs in
a specialized pregnancy clinic and the impact of preconception counseling (PC) on disease activity and pregnancy
outcomes.

1. Membrive-Jiménez C, S�anchez-Piedra C, Martínez-Gonz�alez O, et al. Safety and effectiveness of bDMARDs during preg-
nancy in patients with rheumatic diseases: Real-world data from the BIOBADASER registry. Reumatol Clin (Engl Ed).
2023;19(9):500-506.

Methods: Our objective was to describe the current use of bDMARDs in a specialized pregnancy clinic and the impact of
preconception counseling (PC) on disease activity and pregnancy outcomes.

Results: 41 pregnancies in 30 patients were included. Five (12.2%) pregnancies ended with miscarriage and 1 (2.4%) with
voluntary pregnancy interruption. The remaining 35 pregnancies in 28 patients were analyzed. Main characteristics are
reported in table 1. 71.4% of patients continued bDMARDs during pregnancy, 9 (36%) had started a bDMARD after
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PC. There were no differences regarding age at conception, disease diagnosis and duration, comorbidities and obstetric
history. 8 (22,9%) patients became pregnant after assisted reproductive therapies, all in the bDMARDs group. PC was most
frequent among bDMARDs group (88%), since 60% of the group that dropped out were pregnant on the first visit. Treat-
ment before and during pregnancy is reported in table 2. After treatment adjustments, 76% of the bDMARD group were
considered suitable for pregnancy compared to 10% of the discontinuation group ( p=0.001).Treatment before and during
pregnancy is reported in Table 2. There were 17 flares (37.8%), 13 (76.5%) were articular flares, 2 (11.8%) vasculitis flare,

Table 1: Main characteristics
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1 (5.9%) uveitis and 1 (5.9%) worsening of thrombocytopenia. 90% (9/10) of discontinuation group flared during preg-
nancy compared to 32% (8/25) in bDMARDs group (p=0.003), with a mean of 17.4 (8.1) GW, requiring restart of
bDMARDs in 2 (11.8) pregnancies and increased dose of glucocorticoids in 88.2%. Two ( 2/35; 5.7%) patients are cur-
rently pregnant. Data about the 33 pregnancies ended with live-birth are reported in table 3. Discontinuation group had
non-statistical significant shorter pregnancies, a higher proportion of preterm deliveries and smaller babies. Overall, they
had more complications during pregnancy, 88,9% compared to 16.7%, mainly gestational diabetes (37.5%) and pre-
term delivery (37.5%). There was one case of preeclampsia and one case of intrauterine growth restriction, both in
the discontinuation group.

Conclusion: Up to 71.4% maintained bDMARDs during pregnancy, mainly TNF-i. Maintenance of DMARDs was more fre-
quently after PC in a specialized pregnancy clinic, improving disease control and pregnancy outcomes.

Table 2: Treatment before and during pregnancy
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Disclosure: A. Garcia Fernandez: None; F. Rengifo-Garcia: None; R. Senosiain-Echarte: None; M. Álvaro Navi-
dad: None; M. Gonzalez-Gay: None; J. Martínez - L�opez: None.

Abstract Number: 0426

Quality Improvement Initiative to Increase Contraception Screening and
Documentation for Reproductive-Aged Women Prescribed Teratogenic
Medications in an Academic Rheumatology Center

Caroline Siegel1, Avi Mikhaylov1, Emily Wu2, Deanna Jannat-Khah1, Erika Abramson3, Lisa Sammaritano4 and Nancy
Pan5, 1Hospital for Special Surgery, New York, NY, 2Hospital for Special Surgery, Rochester, NY, 3Weill Cornell Medicine,
New York, NY, 4Hospital for Special Surgery, Scarsdale, NY, 5Hospital for Special Surgery, Weill Cornell Medicine, New
York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatology patients prescribed teratogenic medications often are not prescribed effective con-
traception. Efforts to improve this important quality indicator are limited by inadequate and poorly standardized contracep-
tion documentation. We demonstrated a sustained increase in contraception documentation for all reproductive-aged
women seen in a rheumatology fellows’ clinic from 11% to 54% over 24 weeks with a multi-cycle quality improvement
(QI) intervention targeting nursing staff (Siegel C et al. Arthritis Rheumatol. 2023; 75 [suppl 9]). The current QI initiative aimed

Table 3: Pregnancy outcomes
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to increase contraception screening and documentation for reproductive-aged women prescribed a teratogenic medication
seen across four adult rheumatology units.

Methods: We developed and implemented a Best Practice Advisory (BPA) pop-up alert in the Electronic Health Record
(EHR), set to trigger when a clinician opens an ambulatory encounter for 18-50-year-old female patients prescribed a tera-
togenic medication, and educated key stakeholders [Figure 1]. Nursing leadership sent a staff reminder and interim prog-
ress update. We led an interactive session to solicit feedback from nursing staff regarding contraception documentation
barriers.

The primary outcome measure was the percentage of eligible encounters with contraception information documented in
the structured EHR field. Process measures included sexual activity status and contraception documentation stratified
by unit location. We assessed all measures biweekly and the aggregate frequency of documentation by unit over
24 weeks.

Results: The contraception documentation rate for female rheumatology patients aged 18-50 prescribed a teratogenic
medication was unchanged from 39% to 38% over 24 weeks. After BPA implementation, contraception documentation
remained at 31-36% through week 12 (with a 16% nadir during winter holidays). Contraception documentation peaked at
42% by week 20 following the staff reminder. The median sexual activity documentation rate was 51% (range: 23%-62)
[Figure 2].
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Contraception documentation rates were highest in Unit 1, the site of our pilot QI initiative including a site-specific nursing
champion, reaching a 67% peak, but without a trend over 24 weeks [Figure 3a]. Of all eligible encounters, 49% in Unit
1 had contraception information documented versus 29-34% in Units 2-4 [Figure 3b]. Barriers elicited from staff included
misaligned timing of the BPA during the rooming workflow and discomfort with screening questions.

Conclusion: We developed an EHR-based BPA to prompt contraception documentation for reproductive-aged women
prescribed teratogenic medications in an academic rheumatology center. Despite this system-wide intervention, contracep-
tion documentation did not significantly increase over 24 weeks and existing unit-based discrepancies persisted. Next steps
will include BPA optimization based on stakeholder feedback and engaging unit-based champions to tailor interventions.
Increasing standardized contraception status documentation among at-risk rheumatology patients will facilitate targeted
counseling and streamlined gynecology referrals in the future.

Disclosure: C. Siegel: None; A. Mikhaylov: None; E. Wu: None; D. Jannat-Khah: AstraZeneca, 11, Cytodyn, 11;
E. Abramson: None; L. Sammaritano: None; N. Pan: None.

Abstract Number: 0427

Association of Menopause and Systemic Rheumatic Disease Severity in
Peri-Menopausal and Menopausal Women with Systemic Rheumatic
Disease

Lucy Masto1, Amaya Smole2, Ranqing Lan1, Michael Parides1, Caroline Siegel1, Sarah Lieber1, Jonah Levine1, Bessie
Stamm1, Lisa Mandl1, Michael Lockshin3, Lisa Sammaritano4 and Medha Barbhaiya1, 1Hospital for Special Surgery, New
York, NY, 2Hospital for Special Surgery, Amherst, MA, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY,
4Hospital for Special Surgery, Scarsdale, NY
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SESSION INFORMATION
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Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: The relationship between menopause and systemic rheumatic disease (SRD) severity in women
with SRDs is poorly understood. Few studies evaluating this association suggest worsening disease activity in RA but
improved disease activity in SLE (Shah et al. Cureus, 2020); however, to our knowledge, no study directly compares SRDs.
We explored the association of menopause and self-reported disease activity in women with SRDs, comparing self-reported
outcomes between women with RA and SLE specifically.
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Methods: We enrolled women ages 18-65 evaluated by a Hospital for Special Surgery rheumatologist ≥2 times from
2020-2022 in the Rheumatology Women’s Reproductive Health and Wellness Cohort. This analysis includes women with
an SRD confirmed by ICD-10 code-based algorithms who self-reported peri-menopause or menopause and completed
demographic, medical history, and menopause questionnaires. We used descriptive statistics to compare patient-reported
demographics, menopause symptoms, and SRD-related measures in SLE versus RA. In secondary analyses, we stratified
the cohort by those reporting worsened SRD during/after menopause vs. those who did not.

Results: Of 1,108 cohort participants, 354 (32%) had an SRD and self-reported menopause or peri-menopause (mean age:
56.7 ± 6.4 years, 267 [75.4%]White, 54 [15.3%] Hispanic or Latina/LatinX). 109 (32.8%) women with SRDs reported that their
SRD “worsened/required more medication/was more severe” when asked how their condition changed during menopause,
though this did not differ between women with SLE vs. RA (p=0.24). However, in RA vs. SLE, a higher proportion of peri-
menopausal and menopausal women reported that their most recent SRD flare was “severe” (p< 0.01). Menopause symp-
toms andmedication use for symptoms did not differ significantly between womenwith RA vs. SLE, yet women with SLEmore
commonly discussed issues related tomenopausewith their rheumatologist (37.8% vs. 16.7%, p< 0.01; Table 1). When strat-
ified by self-report of SRDworsening during/after menopause versus not, SRD diagnosis did not differ. Womenwith worsening
SRD reported more menopausal symptoms (84 [77.4%] vs.137 [61.4%], p< 0.01) with higher reports of neuropsychiatric
symptoms (p< 0.01), urogenital symptoms (p< 0.01), and bloating (p< 0.05). They also more commonly used biologics
(p=0.03), reported having a more recent SRD flare (p< 0.01), and cited concern for risk of cancer/heart disease as a reason
for not using hormone replacement therapies to treat menopausal symptoms (p=0.04; Table 2).

Conclusion: Nearly a third of women with SRDs in our cohort report worsening disease associated with menopause, with
this same group reporting more recent SRD flares and more menopausal symptoms. Although the association of meno-
pause and SRD activity in SLE and RA was similar in our cohort, patients with SLE were over twice as likely to discuss men-
opausal issues with their rheumatologists than those with RA. Future multivariable analyses confirming these findings will
help inform tailored clinical management of menopausal women with SRDs. Enhanced attention to and discussion of SRD
flares and menopausal symptoms in women with SRDs may help contribute to optimizing mental and physical health.

Disclosure: L. Masto: None; A. Smole: None; R. Lan: None; M. Parides: None; C. Siegel: None; S. Lieber: None;
J. Levine: None; B. Stamm: None; L. Mandl: Annals of Internal Medicine, 2, Regeneron Pharmaceuticals, 5, Wolters
Kluwer, 9; M. Lockshin: None; L. Sammaritano: None; M. Barbhaiya: None.

Abstract Number: 0428

Placental Characteristics in Systemic Lupus Erythematosus Pregnancies
Resulting in Small for Gestational Age Infants

Rashmi Dhital1, Marni Jacobs2, Chelsey Smith3 and Mana Parast2, 1UC San Diego, Brentwood, TN, 2UC San Diego, San
Diego, CA, 3UC San Diego, LA JOLLA, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: About a quarter of pregnant individuals with systemic lupus erythematosus (SLE) have small for
gestational age (SGA) infants. We aim to characterize placental pathology associated with SGA infants in SLE.

859

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: We retrospectively analyzed SLE deliveries who underwent placental analysis at UC San Diego from
11/2018-10/2023. We compared clinical and placental characteristics of SLE pregnancies that resulted in SGA to those that
did not, and additionally, to a control group of matched pregnancies without SLE that resulted in SGA infants. Fisher’s exact
and Mann-Whitney U tests were used to compare categorical and continuous variables, respectively.

Results: Placental analysis was available for 28/70 (40%) SLE deliveries, which had a higher rate of adverse outcomes (75%)
compared to 12% in those without placental analysis, and among these 28, all exhibited at least one placental abnormality
(Table 1, Table 2). Twelve pregnancies resulted in SGA infants and 16 did not. Key placental findings distinguishing SLE
pregnancies with SGA infants (vs. those without SGA) included small placental disc for gestational age (100% vs 56%, p =
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0.01), placental disc infarct (50% vs 6%, p = 0.02), and increased perivillous fibrin deposition (PVFD, 58% vs 0%, p=0.001).
Notably, 7/28 (25%) of studied SLE deliveries with available placental pathology exhibited increased PVFD, and all seven
resulted in SGA infants (Table 2). Additionally, when compared to age- (±5 years) and gravidity- (primigravida vs non-primi-
gravida) matched non-SLE pregnancies with SGA at a ratio of 3:1 (n=36), the only placental lesion that distinguished the two
groups was a higher prevalence of increased PVFD in SLE-associated SGA cases (58% versus 22%, p = 0.03). The rate of
placental disc infarct was similar in both groups (50%) (Table 3).

Conclusion: All 28 SLE deliveries with available placental pathology exhibited at least one histopathologic abnormality. Key
placental features in SLE-associated SGA included small placenta, placental disc infarct, and increased PVFD. The occur-
rence of increased PVFD in placentas of SLE-associated SGA (58%) at a significantly higher rate compared to both SLE pla-
centas without SGA (0%) as well as non-SLE placentas with SGA (22%) suggests that this lesion may represent a specific
mechanism of placental injury leading to SGA in SLE. Increased PVFD has a reported prevalence of 0.09 - 2.7%, with a high
recurrence rate (12-80%), and notable association with poor pregnancy outcomes (fetal deaths: 15 to 80 %, preterm births:
16.3-60% intrauterine growth restriction/SGA: 9 to >90%), which may be mitigated with the use of certain therapies. We
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propose that the presence of this lesion in the placenta, particularly in the setting of SGA, should warrant a closer look for
potential underlying maternal autoimmune diseases, such as SLE.
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Disclosure: R. Dhital: None; M. Jacobs: None; C. Smith: None; M. Parast: None.
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Exploring the Impact of Autoimmune Rheumatic Diseases on Human
Milk Macronutrient Composition
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Diego, San Diego, CA, 3UC San Diego, La Jolla, CA; Karolinska Institutet, Stockholm, Sweden, San Diego, CA, 4University of
California, San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic inflammation in autoimmune rheumatic diseases (ARDs) may alter humanmilk composition,
akin to changes observed in other inflammatory states, indirectly impacting infant health, yet data are nearly non-existent.

Methods:We utilized the Human Milk Biorepository (HMB), located at UC San Diego, to compare milk composition, specif-
ically fat, carbohydrate, protein, and calories, between women with rheumatoid arthritis (RA) and systemic lupus erythema-
tosus (SLE) and healthy controls matched on infant and maternal age and infant sex. Descriptive characteristics were
compared using Fisher’s exact test for categorical and Mann-Whitney U test for continuous variables. After trimming outliers
to normalize the distribution of macronutrients, multivariable linear regression analyses were conducted to estimate the coef-
ficients and 95% confidence intervals (CIs) with ARDs as the exposure and macronutrient composition as the outcome.
Model a was adjusted for maternal age, child age, and infant sex; Model b additionally adjusted for body mass index, parity,
frequency of feeds, time of milk collection, and hours since the last feed; and Model c incorporated all these variables and the
milk storage length of the milk samples.

Results: We analyzed samples from 74 mothers with ARDs (13 SLE, 58 RA, and three with both) and 31 healthy controls.
The median age of mothers in the ARD and non-ARD groups were 33.85 and 35.01 years, respectively. The children had
a median age of 4.8 months at the time of milk collection. Notably, the median storage duration of the analyzed samples
was significantly longer in the ARD group (53 months) compared to 3 months in controls (Table 1). The median
(Interquartile range [IQR]) levels of nutrients for ARD vs control groups were: carbohydrate [8.57 (7.80-8.99) vs 9.02
(8.73-9.31) g/dl, p=0.001], fat [3.62 (2.76-4.60) vs 3.45 (2.82-4.25) g/dl, p=0.94], protein [0.88 (0.64-1.09) vs 0.55
(0.37-0.69) g/dl, p=0.0004] and energy [70.81 (61.47-80.21) vs 70.74 (70.74-78.89) kCal/dl, p=0.78], respectively.

The unadjusted linear regression model revealed higher average protein content in ARD by 0.26 g/dl (95% CI 0.73 - 0.45),
which remained elevated in Models a and b. However, in the fully adjusted Model c, there was no difference in milk protein
between ARD and non-ARD groups (p = 0.19). Conversely, the levels of carbohydrates were consistently lower in the
ARD group, by 0.71 g/dL (95% CI -1.19, -0.24) in the fully adjusted model. There were no differences in fat or total energy
content between groups (Table 2).

Conclusion: ARDsmay alter the nutritional composition of humanmilk, particularly by reducing carbohydrate content. However,
as the carbohydrate levels in ARD groups are still within the normal range reported in the literature the clinical implications require
further investigation. Although findings indicated higher protein in the ARD group, the difference diminished after accounting for
the length of milk storage, highlighting an area for further study. This research lays the groundwork for detailed research into
human milk composition in ARD patients, including for distinct ARD subgroups, and across various ARD treatments.
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Comparison of maternal, child, and breast milk collection characteristics between mothers with and without autoimmune
rheumatic diseases

Comparison of maternal, child, and breast milk collection characteristics among groups with and without autoimmune rheu-
matic diseases
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Disclosure: R. Dhital: None; K. Bertrand: None; E. Heinonen: None; C. Chambers: Amgen, 5, AstraZeneca, 5, Gen-
zyme Sanofi-Aventis, 5, Gerber Foundation, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hoffman La-Roche-Genentech,
5, Janssen Pharmaceuticals, 5, Leo Pharma, 5, Novartis, 5, Pfizer, 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global
FZE, 5, Takeda Pharmaceutical Company Limited, 5, UCB Pharma, USA, 5.

Abstract Number: 0430

Clues from Early Gestational Mean Arterial Pressure in Predicting
Preeclampsia Risk in Systemic Lupus Erythematosus (SLE)
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a known risk factor for chronic hypertension (cHTN) as well
as preeclampsia. While the role of cHTN is known, less is known about the utility of early gestational blood pressure
(BP) trends in predicting preeclampsia risk in SLE. This study explores variations in trajectories of early gestational mean
arterial pressure (MAP) among SLE pregnancies with and without preeclampsia.

Methods:We retrospectively analyzed patients with SLE who delivered at UC San Diego from 11/2018-10/2023. MAP was
calculated from the systolic and diastolic BP obtained during clinic visits before 20 WGA. Logistic regression was used to
calculate the odds ratio (OR) and 95% confidence intervals (CI) of the association of early gestational MAP with preeclamp-
sia, adjusting for pre-pregnancy diagnosis of cHTN, age, gravidity, lupus nephritis, antiphospholipid syndrome, and steroid

Table 1. Characteristics of SLE pregnancies with and without preeclampsia, n=61 (11/2018-10/2023)
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and aspirin use during pregnancy. Receiver Operating Characteristic (ROC) curves were used to assess the predictive accu-
racy of MAP at 0-7, 8-10, 11-13, 14-16, and 17-19 WGA for preeclampsia. Response profile model was used to study dif-
ferences in MAP trends prior to 20 WGA for SLE pregnancies that did or did not develop preeclampsia.

Results: Among 61 deliveries from patients with SLE with at least one BP reading before 20 WGA, 15 developed pre-
eclampsia. The preeclampsia group more frequently had pre-pregnancy cHTN and sustained systolic and diastolic BP ele-
vations across multiple early gestational periods (Table 1). Higher MAP before 20 WGA was associated with preeclampsia
(adjusted OR: 1.22, 95% CI: 1.05–1.41, p = 0.01). ROC curves showed the highest predictive accuracies of MAP at 8-10
and 17-19 WGA, with the area under curve (AUC) of 0.85 and 0.88 for MAP values of 90.5 and 92.5 mmHg, respectively
(Figure 1).

For SLE pregnancies without preeclampsia versus those who developed preeclampsia, response profile model indicated
lower baseline MAP (at 0-7 WGA) by 9.6 mmHg (unadjusted), and 3.5 mmHg after adjusting for cHTN, with further declines
of 4.3 mmHg at 8-10 WGA and 6.7 mmHg at 17-19 WGA. Conversely, in the preeclampsia group, after adjusting for cHTN,

Figure 1. Receiver Operating Curve (ROC) curve analysis for mean arterial pressure (MAP) at different gestational age intervals in predicting pre-
eclampsia risk in SLE. * ‘coords’ function in the ‘pROC’ package used to identify the optimal threshold (cutoff ) MAP value to maximize predictive
accuracy for preeclampsia #AUC: area under the ROC curve

Table 2. Coefficients from the response profile (RP) model for assessing the effect of preeclampsia and gestational age, as well as their interaction,
on MAP trajectories in SLE pregnancies
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MAP increased by 4.7 mmHg and 1.7 mmHg during the same periods, from the baseline MAP at 0-7 WGA; these values
were 9.0 and 8.4 mmHg higher than expected MAP values if the preeclampsia group had followed the same trajectory as
the non-preeclampsia group (interaction term p=0.01) (Table 2).

Conclusion: Higher MAP before 20 WGA was associated with an increased risk of preeclampsia, even after adjusting for
known cHTN, with the highest predictive accuracies for 8-10 and 17-19 WGA. Importantly, diverging MAP trends, with a
decline in the non-preeclampsia group aligning with expected response in physiological pregnancy in contrast to the
increasing MAP values in the preeclampsia group, particularly at 8-10 and 17-19 WGA, may serve as early clues, aiding in
risk stratification. The role of early gestational MAP values and trajectories, and whether a good response to antihypertensive
therapy mitigates the risks, should be explored in larger prospective studies.

Disclosure: R. Dhital: None; D. Poudel: None; U. Emeruwa: None.

Abstract Number: 0431

Reproductive Health in Women with Rheumatic Diseases: Knowledge
and Behaviors
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Hernandez Linas3, Adriana Lobato-Belmonte3, Yesenia Ambriz Murillo5, Alfonso Gastelum-Strozzi6, Amaranta Manrique
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Mexico, 3Hospital General de Mexico Dr. Eduardo Liceaga, Rheumatology, Mexico City, Mexico, Mexico, Mexico,
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Rheumatology, Morelia, Mexico, Morelia, Mexico, 6Instituto de Ciencias Aplicadas y Tecnología, UNAM, Mexico City,
Mexico, Monterrey, Mexico, 7Hospital General de Mexico Dr. Eduardo Liceaga, Rheumatology, Mexico City, Mexico,
Mexico City, Mexico, 8Facultad de Medicina, Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico,
9Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 10Hospital General de Culiacan,
Rheumatology, Culiacan, Mexico, Culiacan, Sinaloa, Mexico, 11Hospital Universitario Jose Eleuterio Gonzalez, UANL,
Rheumatology, Monterrey, Mexico, Monterrey, Mexico, 12UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune rheumatic diseases (ARDs) affect women during their childbearing years, often leading
to pregnancy complications. Effective management of this population requires family planning and education on sexual and
reproductive health (SRH). Understanding the behaviors, preferences, and knowledge regarding SRH can enhance individ-
ualized care tailored to patients’ perspectives and needs.

We aim to describe the knowledge and behaviors regarding SRH and their associated factors in women with ARDs.

Methods: This cross-sectional analytical study included women with ARDs aged 18 to 50 from four rheumatology centers.
The Rheum Reproductive Behavior (RRB) questionnaire (1), comprising 47 items, was used to assess knowledge and
behaviors. Sociodemographic and clinical characteristics of the population are described.
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Results: The study included 725 female participants with a mean age of 36.6 years (SD 9.4); 84% lived in urban areas, and
29.8% held a university degree. The most frequent diagnosis was rheumatoid arthritis in 39%, followed by systemic lupus
erythematosus in 35%.

More than half of the patients reported high confidence in discussing family planning and contraceptive counseling with their
rheumatologist (61.6%), while 11% reported no confidence at all. However, 36% of patients reported not having received
contraceptive counseling, 34% did not receive information about pregnancy risks, and 37% did not receive information
about the use of medications during pregnancy.

Among the surveyed patients, 94.4% had an active sex life, 47.29% were not using any contraceptive method, and 23.35%
were not using effective methods. About half of the patients did not use any contraceptive method at first intercourse 46%.
Among those using contraceptive methods, the majority made the decision without consulting a medical profes-
sional (34.2%).

More than half of the patients reported having the number of children they wanted (65%), while 10% reported having more
children than they wanted. The most frequent reason was not using contraceptive methods (37%), and up to 20% reported
contraceptive method failure. Twenty-three percent of the patients reported having fewer children than they wanted, with the
main cause being their rheumatic disease in 60% of the cases.

Conclusion: This study highlights a significant deficiency in reproductive health education and counseling for women with
autoimmune rheumatic diseases. Despite most patients feeling confident in discussing family planning and contraception
with their rheumatologist, a considerable proportion do not receive the necessary counseling on these critical topics. It is
crucial to develop specific and accessible educational programs for this population and to promote better communication
between patients and healthcare professionals, to enable patients to make informed decisions about their reproductive
health, reduce the risks during pregnancy, and facilitate appropriate family planning.

Disclosure: A. Lujano-Negrete: None; L. Perez-Barbosa: None; C. Garcia: None; C. SKINNER TAYLOR: None;
J. Hernandez Linas: None; A. Lobato-Belmonte: None; Y. Ambriz Murillo: None; A. Gastelum-Strozzi: None;
A. Manrique de Lara: None; A. Rodriguez-Flores: None; J. Cardenas-de la Garza: None; M. Maradiaga-Cecena:
None;G. Rodriguez Orozco: None; A. Carrazco Chapa: None;D. Galarza-Delgado: None; I. Pelaez Ballestas: None.
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Background/Purpose: Pregnancy may have a beneficial effect on disease activity in rheumatoid arthritis (RA) but the evi-
dence is more conflicting in spondyloarthritis (SpA). The aim of this study was to analyse disease activity and relapse during
pregnancy in patients with RA and SpA.

Methods: Consecutive pregnant women with RA or SpA were enrolled in this French multicentre observational cohort from
2014 to 2022. Women who had at least two prenatal visits (including one in the first trimester) were included in the analysis.
Disease relapse was defined as treatment intensification (initiation or switch of a DMARD) or increase in disease activity
scores (DAS28-CRP for RA patients; ASDAS-CRP and/or BASDAI for SpA patients).

Results: Of the 124 pregnant women included, 53 had RA and 71 had SpA. A total of 18 (35%) RA and 44 (62%) SPA
received a TNF inhibitor during pregnancy. At the group level, disease activity indexes remained stable in the 1st, 2nd and
3rd trimesters. Disease relapse during pregnancy occurred in 17 (32%) RA patients and 28 (39%) SpA patients, among
whom 30 (24%) requiring a treatment intensification. In multivariable analysis, factors associated with disease relapse were
nulliparity (odds ratio, OR: 6.5, 95%CI: 1.1-37.9) and a disease flare in the 12 months prior to conception (OR: 8.2, 95%CI:
1.6-42.7) for RA patients, and a history of bDMARD use (OR: 5.4, 95%CI: 1.1 to 27.3) for SpA patients.

Disease activity scores were stable during pregnancy in RA and SpA patients but nearly a quarter of women required major
changes to their treatment. Close monitoring of disease activity in pregnant women with RA or SpA is necessary, particularly
for those with unstable rheumatism before conception for RA patients, and those who ever received bDMARDS for SpA
patients.

Conclusion: Disease activity scores were stable during pregnancy in RA and SpA patients but nearly a quarter of women
required major changes to their treatment. Close monitoring of disease activity in pregnant women with RA or SpA is neces-
sary, particularly for those with unstable rheumatism before conception for RA patients, and those who ever received
bDMARDS for SpA patients.

Disclosure: M. couderc: None; c. lambert: None; s. hamroun: None; d. gallot: None; N. Costedoat-chalumeau:
Bristol-Myers Squibb(BMS), 1; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion,
2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; G. Guettrot-Imbert:
None; V. LE GUERN: None; C. Richez: Abbvie, Astra Zeneca, BMS, GSK, Lilly, Novartis, Pfizer, UCB, 6, Lilly and Bio-
gen, 5; M. Soubrier: None; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.
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Background/Purpose: As reproductive health is gathering attention in rheumatology and all medical fields, the male per-
spective on the matter is often overlooked as not directly related to pregnancy and lactation. The objective of this study
was to describe male perception of sexuality, fertility, contraception, conceiving related to their rheumatic disease, and their
need to explore these aspects in a dedicated counselling session.

Methods: In this cross-sectional observational study, a survey about reproductive health (sexuality, contraception, fertility,
conceiving, pregnancy, lactation, transmissibility) in relation to their disease has been administered to consecutive patients
with immune-mediated diseases aged 18 to 50years, attending a Reproductive Health Counselling Clinic.

Table 1. Demographic characteristics of patients Legend: b-DMARDs, biological disease-modifying antirheumatic drugs; cs-DMARDs, conven-
tional synthetic disease-modifying antirheumatic drugs; CTD, connective tissue disease, PsA, psoriatic arthritis; RA, rheumatoid arthritis; SpA,
spondyloarthropathies; ts-DMARDs, targeted synthetic disease-modifying antirheumatic drugs.

Fig.1 Reproductive health topics that patients have already addressed and topics that they need to address.
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Results: From January 2023 to February 2024, 110 male patients completed the survey (Table 1).

Regarding sexuality, 9.1% of patients noted a change after the diagnosis, 20% thought their rheumatic disease influences
their sexuality and 3.6% believed their partner sexual behavior changed after the rheumatological diagnosis; 61.8% affirmed
not to use condoms.

10% and 16.5% of patients reported their fertility may be influenced by their disease or the drugs taken for it, respectively.
37% of patients were worried both for the effect that their disease or the drugs taken for it could have on conceiving. From
our data, 61% were worried about transmissibility of their disease to children.

Almost half (44.5%) of the patients had never addressed any reproductive health issue with any physician, while 41.8% had
already discussed these topics with a rheumatologist, 2.7% with a urologist and 6.4% with their general practitioner.

Figure 1 shows which aspects of reproductive health had already been addressed during routine visit and which aspects
patients needed to address. Topics that patients needed to address the most were transmissibility of their disease (56%),
sexuality (28%) and fertility (28%). Only 35% of patients requested to receive more information in a dedicated counselling
session.

Conclusion: Male patients worry that their disease and drugs may influence their sexuality and fertility and about the possi-
bility to transmit the disease to their children. Nevertheless, 50% of them has never addressed these aspects during any rou-
tine visit.

Disclosure: E. Giacobbe: None;M. Gerardi: None; C. Gagliardi: None; S. Benedetti: None; G. Di Raimondo: None;
A. Ascione: None; M. Barichello: None; N. Ughi: None; A. Adinolfi: None; L. Belloli: None; C. Casu: None; M. Di
Cicco: None; D. Filippini: None; M. Longhi: None; B. Palermo: None; M. Schettino: None; G. Segatto: None;
E. Verduci: None; O. Epis: None.

Abstract Number: 0434

Pregnancy Outcomes of Biosimilars and Non-TNF Inhibitor Biologic
Disease-Modifying Antirheumatic Drugs: A Scoping Review

Vienna Cheng1, Neda Amiri2, Vicki Cheng1, Ursula Ellis3, Jacquelyn J. Cragg1, Mark Harrison1 and Mary A. De Vera1,
1University of British Columbia, Faculty of Pharmaceutical Sciences, Vancouver, BC, Canada, 2University of British
Columbia, Faculty of Medicine, Vancouver, BC, Canada, 3University of British Columbia, Woodward Library, Vancouver,
BC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biosimilar and biologic (b) DMARDs have revolutionized rheumatic disease management in the
recent decades. As these drugs become introduced, it is important to understand how they impact pregnancies. We con-
ducted a scoping review to comprehensively synthesize current evidence on biosimilar and non-TNF inhibitor (non-TNFi)
bDMARD impacts on perinatal outcomes.
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Methods: We conducted a scoping review following the Arksey and O’Malley framework (1). Our biomedical librarian
searched Embase, MEDLINE and CENTRAL databases in November 2023. Inclusion criteria were observational studies
examining maternal exposure to biosimilars and/or non-TNFi bDMARDs during pregnancy and/or paternal exposure prior
to conception in individuals with autoimmune disease. We excluded studies of targeted synthetic DMARDs. We extracted
available data on study design, conditions and outcomes, which spanned neonatal, maternal, as well as outcomes during
pregnancy and at delivery.

Results: Of 6,712 studies screened, we included 137 studies (62 case reports, 47 cross-sectional, 28 cohort studies) with
77% published between 2018 to 2023. Conditions include Crohn’s disease (16%), ulcerative colitis (14%) and RA (10%).
Overall, ustekinumab, vedolizumab and tocilizumab were the most studied drugs (Figure 1).

Among cross-sectional studies, the top non-TNFi bDMARDs studied were ustekinumab and vedolizumab. Biosimilars stud-
ied were those for adalimumab, etanercept and infliximab. Of these, neonatal outcomes included small for gestational age
(n = 6), low birth weight (n = 17), and neonatal infection (n = 5). Maternal outcomes included preeclampsia (n = 5), disease
activity monitored during pregnancy (n = 17), and gestational diabetes (n = 4). Pregnancy outcomes included miscarriage
(n = 27), placental abruption (n = 1), and intrauterine growth restriction (n = 5). Lastly, 24 studies reported delivery outcomes
(15 on caesarean section, 9 on vaginal delivery).

Among 11 cohort studies that reported drug-specific measures of association, we identified significant associations for
ustekinumab and congenital anomaly (OR 3.15 [95% confidence interval (CI) 1.44-6.88]) and preterm birth (OR 2.49
[95% CI 1.26-4.89]) (Table 1). Maternal outcomes of preeclampsia were reported for ustekinumab (OR 0.44 [95% CI
0.10-1.99]) and vedolizumab (OR 0.65 [95% CI 0.21-1.98]), as well as disease flare at conception for vedolizumab
(OR 0.80 [95% CI 0.28-2.29]). Pregnancy outcomes such as miscarriage were reported for ustekinumab (OR 1.54
[95% CI 0.27-8.86]) and vedolizumab (ORs ranged 1.06 to 2.66). The delivery outcome of caesarean section was
reported for ustekinumab (ORs ranged 0.84 to 2.35) and vedolizumab (ORs ranged 0.85 to 1.32). No biosimilars were
examined.

Figure 1. Number of overall studies that reported on each drug, categorized by drug class.
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Conclusion: Our scoping review provides a comprehensive synthesis of evidence to date on the perinatal use of biosimilars
and non-TNFi bDMARDs, suggesting small sample sizes, limited maternal outcomes and no paternal outcomes. Findings
highlight gaps in literature where evidence is needed for providers and patients to make informed treatment decisions that
minimize maternal-fetal risk.

Table 1. Measures of associations for 11 cohort studies that reported drug-specific outcomes.
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(1) Arksey, H., O’Malley, L. Scoping studies: towards a methodological framework. Volume 8, 2008.

Disclosure: V. Cheng: None; N. Amiri: None; V. Cheng: None; U. Ellis: None; J. Cragg: None; M. Harrison: None;
M. De Vera: None.

Abstract Number: 0435

Use of Contraception in Women of Childbearing Age with Immune-
Mediated Rheumatic Diseases: Experience from an Italian Centre

Clizia Gagliardi1, Maria Chiara Gerardi2, Eleonora Giacobbe3, Sara Benedetti2, Giuseppina Di Raimondo2, Assunta
Ascione3, Monica Barichello2, Nicola Ughi4, Antonella Adinolfi2, Laura Belloli2, Cinzia Casu2, Maria Di Cicco2, Davide
antonio Filippini2, Matteo Longhi2, Bianca Lucia Palermo2, Martina Schettino2, Giulia Segatto2, Elisa Verduci2 and Oscar
Massimiliano Epis2, 1Niguarda Hospital, Milan, Bergamo, Italy, 2Niguarda Hospital, Milan, Milan, Italy, 3Niguarda
Hospital, Milan, Milan, 4Niguarda Hospital, Milan, Mila, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Contraception is a relevant issue for women of childbearing age with immune-mediated rheumatic
diseases, as an unplanned pregnancy during active disease or treatment with teratogenic drugs represents a serious threat
for the health of these women and their offspring. The aim of this study was to investigate the use of contraception in women
of fertile age with immune-mediated rheumatic diseases and to improve their level of awareness and information about
reproductive health and family planning.

Methods: In this cross-sectional observational study, a survey about reproductive health (sexuality, contraception, fertility,
pregnancy, lactation, transmissibility) in relation to their disease has been administered to consecutive patients with
immune-mediated rheumatic diseases, aged 18 to 50 years, attending a Reproductive Health Counselling Clinic (Figure 1).

Questions related to contraception in women and their need to receive more information as part of a counselling conducted
by dedicated rheumatologists were analyzed.

Results: From January 2023 to February 2024, 189 women completed the survey (Table 1).

Figure 1. Flowchart of the Reproductive Health Counselling Clinic.
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92/189 women (48,7%) reported using at least one contraceptive method, data comparable to that of the general Italian
population (51,8%, Istat source).

11/189 women (5,8%) reported using a barrier contraceptive method in addition to another contraceptive method. The use
of different contraceptive methods is described in Table 2.

Among the 189 women, 40 (21,2%) were being treated with drugs incompatible with pregnancy (32 methotrexate, 8 myco-
phenolate mofetil): 12/40 (30%) reported regularly taking contraceptive therapy (4 estroprogestinic pill, 4 intrauterine device,
2 progestinic pill, 2 other); 14/40 (35%) reported not taking any contraceptive therapy but using barrier contraceptive
methods regularly, while 14/40 (35%) reported not adopting any contraceptive method. All patients reported having partner.

Of 189 women, only 31 (16,4%) had already addressed the contraception issue during a medical visit: 18 (9,5%) with a rheu-
matologist, 9 with a gynaecologist, 2 with a general practitioner, 2 with another specialist.

68/189 women (36%) requested the reproductive health counselling. Among the 68 women who requested counselling,
only 16 (23,5%) expressed the need to discuss the topic of contraception.

Conclusion: The use of safe and effective contraception is an essential topic to consider in the context of sexual and repro-
ductive health of women of fertile age with immune-mediated rheumatic diseases, particularly if teratogenic drugs are part of
the ongoing treatment. Nonetheless, our experience shows that contraception issue is little covered during medical exami-
nation, pointing out an unmet need within the clinicians’ approach to these patients.

Table 1. Demographic and clinical characteristics of women with immune-mediated rheumatic diseases. Legend: APS, antiphospholipid syn-
drome; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus; SpA, spondyloarthropathies; UCTD, undifferentiated
connective tissue disease; b-DMARDs, biological disease-modifying antirheumatic drugs; cs-DMARDs, conventional synthetic disease-modifying
antirheumatic drugs; ts-DMARDs, targeted synthetic disease-modifying antirheumatic drugs. Other: antisynthetase syndrome; juvenile idiopathic
arthritis; mixed connective tissue disease; systemic sclerosis; Sjogren syndrome; Still disease.
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Disclosure: C. Gagliardi: None;M. Gerardi: None; E. Giacobbe: None; S. Benedetti: None; G. Di Raimondo: None;
A. Ascione: None; M. Barichello: None; N. Ughi: None; A. Adinolfi: None; L. Belloli: None; C. Casu: None; M. Di
Cicco: None; D. Filippini: None; M. Longhi: None; B. Palermo: None; M. Schettino: None; G. Segatto: None;
E. Verduci: None; O. Epis: None.

Abstract Number: 0436

Family Planning in Rheumatology: A Single Center Quality Improvement
Project

Sara Heard, Elena Cravens, Jeanne Gosselin and Juvena Hitt, University of Vermont Medical Center, Burlington, VT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Pregnancy in patients with rheumatologic disease can lead to serious maternal and fetal complica-
tions. Multinational surveys have shown that medical providers often fail to give adequate family planning information and
support to patients of childbearing age with rheumatologic diseases. Several QI projects have implemented standardized
pregnancy intention screening questions in rheumatology clinics demonstrating improved pregnancy counseling. We con-
ducted a needs assessment in our institution with rheumatology and OBGYN providers. The aims of this project were to

Table 2. Contraceptive methods used by women with immune-mediated rheumatic diseases. Legend: APS, antiphospholipid syndrome; PsA,
psoriatic arthritis; RA, rheumatoid arthritis; SLE, systemic lupus erythematous; SpA, spondyloarthritis; UCTD, undifferentiated connective tissue
disease. Other: antisynthetase syndrome; juvenile idiopathic arthritis; mixed connective tissue disease; systemic sclerosis; Sjogren syndrome; Still
disease.
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gauge patient satisfaction and provider comfort in family planning discussions and increase screening for family planning
desires amongst patients of childbearing age.

Methods: Online REDCap surveys were launched for patients (N=246, 191 pre-intervention, 55 post-intervention), rheuma-
tology providers (N=8), and OBGYN residents (N=8). Rheumatology and OBGYN providers were surveyed for comfort with
family planning conversations with patients with autoimmune disease. Patients –women and transgender men (age 18-50) –
were asked about pregnancy desires, comfort with rheumatologic medications and contraception method, and satisfaction
with family planning conversations. Our primary intervention was implementation of the validated One Key Question during
the clinic rooming process: “Do you want to become pregnant in the next 12 months?” Secondary interventions included
a grand rounds presentation, smart phrases for providers, billing codes for general counseling on contraception, and lami-
nated contraception handouts in clinic. Patient survey results were collected pre- and post-intervention and analyzed with
Chi-square, Fisher’s exact, Mann-Whitney tests using Stata 18 software.

Results: Pre-intervention survey data showed 50% of rheumatology providers feel they inadequately address pregnancy
planning with their patients, and 88% of OBGYN residents feel uncomfortable managing patients with autoimmune disease
during pregnancy. Post-intervention data showed an increase in percentage of patients screened for pregnancy intention,
from 18% to 84% (p=0.000). Patient satisfaction with family planning conversations pre- vs. post-intervention was
unchanged (p=1.000), as was patient comfort with rheumatologic medications and contraception method (p=0.6737 and
p=0.7454, respectively).

Conclusion:We instituted an effective QI intervention that significantly increased family planning screening in the rheumatol-
ogy clinic. OBGYN and rheumatology provider survey results demonstrate a care gap necessitating future efforts to improve
interdisciplinary management of patients with immune mediated inflammatory disease. We did not see a statistically signifi-
cant change in patient satisfaction with family planning discussions or comfort with medications and contraception method.
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Next steps include collecting post-intervention provider survey data and administering patient surveys at 6-month intervals
throughout the next year. We expect that screening with the One Key Question will continue to stimulate family planning con-
versations and improve provider and patient comfort and satisfaction.

Percentage of patients screened with the One Key Question (“Do you want to become pregnant in the next 12 months?”)
increased from 18% to 84% after implementation of our primary intervention (p=0.000).

Pre-intervention provider survey results showed that 50% of rheumatology providers felt that they inadequately addressed
pregnancy discussions with their patients.

Pre-intervention OBGYN survey results showed that 88% of OBGYN residents felt somewhat or very uncomfortable with
management of their patients with rheumatic disease.

Disclosure: S. Heard: None; E. Cravens: None; J. Gosselin: None; J. Hitt: None.

Abstract Number: 0437

Describing Maternal Outcomes Among Veterans with a History of
Systemic Lupus Erythematosus and Rheumatoid Arthritis

Deirdre Quinn1, Florentina Sileanu1, Gregory Procario1, Shannon Mitchell1 and Mehret Birru Talabi2, 1VA Pittsburgh
Healthcare System, Pittsburgh, PA, 2University of Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Veterans who utilize Department of Veterans Affairs (VA) maternity benefits, nearly half (42%) of
whom represent racial or ethnic minority groups, have a high prevalence of chronic medical conditions and social risks that
may elevate their risk of pregnancy-related complications and adverse pregnancy outcomes, including severe maternal mor-
bidity (SMM). Research suggests that people with rheumatic diseases such as rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) are at increased risk of adverse pregnancy outcomes; however, little is known about pregnancy out-
comes among Veterans with RA or SLE.
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Methods:We conducted a retrospective cohort study using VA national administrative data from Veterans ages 18-45 with
at least one pregnancy between October 2009 - September 2019 and a VA primary care visit within one year prior to preg-
nancy. Pre-pregnancy medical and mental health comorbidities, including RA and SLE, were identified by the presence of
relevant ICD-9 and/or ICD-10 codes in the 2 years prior to the start of pregnancy. We identified SMM during pregnancy
and up to 42 days after pregnancy using ICD-9 and ICD-10 codes for the Center for Disease Control and Prevention’s
21 indicators for SMM during delivery hospitalization.

Results: Among 29,713 Veterans with a recorded pregnancy during our study timeframe, 0.3% (n=92) had a documented history
(i.e., ≥2 relevant diagnosis codes ≥ 30 days apart in the 2 years prior to pregnancy) of RA and 0.4% (n=113) had a documented
history of SLE. Nearly one-third (31.4%) of Veterans with RA and 50.9% of Veterans with SLE were Black and over 60% of Vet-
erans with RA or SLE were younger than age 34. Thirty-seven percent of pregnancies among Veterans with SLE and 29.1% of
pregnancies among Veterans with RA were ectopic or resulted in spontaneous abortion, compared to 25% of pregnancies in
the overall sample. Over 10% of pregnancies among Veterans with SLE and 5% of pregnancies with RA experienced any SMM
event during pregnancy or within 42 days of the end of pregnancy, compared to 3% of pregnancies in the overall sample.

Conclusion: Our sample likely does not represent outcomes of all pregnancies among Veterans with SLE or RA, as upon
confirmation of pregnancy, all Veterans receive prenatal and obstetric care through the community care system. However,
our data suggest that Veterans with SLE may be at higher risk for severe maternal morbidity than other Veterans. As the larg-
est integrated healthcare system in the United States and with existing robust integrated care delivery models, VA may be
uniquely poised to provide perinatal rheumatology care that improves pre-pregnancy health and pregnancy outcomes
among people with rheumatic diseases.

Disclosure: D. Quinn: None; F. Sileanu: None; G. Procario: None; S. Mitchell: None; M. Birru Talabi: None.

Abstract Number: 0438

Overweight and Obesity Are Key Modifiable Risk Factors for Adverse
Outcomes in SLE Pregnancies

Jessica Boivin1, Karim Sacre2, Sasha Bernatsky3, Ann E. Clarke4, Megan Barber4, Paul Fortin5, John Hanly6, Alexandra
Legge7, Sang-Cheol Bae8 and Evelyne Vinet9, 1McGill University, Montreal, QC, Canada, 2Université de Paris, Paris,
France, 3Research Institute of the McGill University Health Centre, Montreal, QC, Canada, 4Division of Rheumatology,
Cumming School of Medicine, University of Calgary, Calgary, AB, Canada, 5Centre ARThrite - CHU de Québec - Université
Laval, Quebec, QC, Canada, 6Dalhousie University, Halifax, NS, Canada, Halifax, NS, Canada, 7Dalhousie University,
Halifax, NS, Canada, 8Department of Rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul,
Republic of Korea, 9McGill University Health Centre, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: High maternal body mass index (BMI) is a well-established modifiable risk factor for adverse preg-
nancy outcomes (APO) in the general obstetric population. Best practices recommend appropriate pre-pregnancy weight
management to optimize outcomes. However, the prevalence of obesity and its impact in systemic lupus erythematosus
(SLE) pregnancies are poorly understood, despite the higher APO risk in SLE. We evaluated baseline BMI in a prospective
SLE pregnancy cohort to determine if overweight (25-29.9 kg/m2) or obese (≥30 kg/m2) BMI conferred higher APO risk
compared to BMI < 25 kg/m2.
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Methods:We enrolled pregnant SLE women at < 17 weeks gestation at Systemic Lupus International Collaborating Clinics
(SLICC) centres in Canada (Montreal, Quebec City, Calgary, Halifax) and South Korea (Seoul). We collected data on demo-
graphics, obstetrical history, SLE characteristics, baseline co-morbidities, and APO at each of the 2nd trimester, 3rd trimes-
ter, and end-of-pregnancy visits (8-12 weeks after end of pregnancy). APO included 1) fetal death >20 weeks gestation, 2)
neonatal death due to preterm birth and/or placental insufficiency, 3) preterm delivery or termination < 36 weeks due to pla-
cental insufficiency, gestational hypertension, preeclampsia, and/or eclampsia, and 4) small for gestational age (SGA; < 5th
percentile). We assessed the proportion of APO across the different BMI groups. We conducted a multivariate analysis using
the Korean BMI classification for pregnancies from Asian mothers, categorizing BMI as follows: obese (BMI ≥25), overweight
(BMI 23-24.9), and normal weight (BMI < 23).

Table 1. SLE Pregnancy Characteristics by Body Mass Index (BMI, kg/m2)
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Results:We analyzed 80 completed pregnancies, with a mean maternal age of 33.9 years (standard deviation, SD 4.1) and
a mean maternal BMI of 26.0 kg/m2 (SD 6.7). Almost half (40%) of pregnancies had a maternal BMI ≥25 kg/m2. Non-
Hispanic Whites made up 40% of the pregnancies and more than half (56%) of pregnancies with a maternal BMI ≥30
kg/m2 (Table 1). Aspirin use was more common in the BMI ≥30 kg/m2 group, while steroids were more frequently used in
pregnancies with BMI < 25 kg/m2. Overall, APO occurred in 8 (10%) pregnancies (Table 2). The proportion of APO was
19% [95% confidence interval (CI) 0, 38%] in both the BMI 25-29.9 kg/m2 and BMI ≥30 kg/m2 groups and 4% (95% CI
1, 12%) in the BMI < 25 kg/m2 group. In univariate analysis, there was more than a 5-fold increased risk of APO in pregnan-
cies with maternal BMI ≥25 kg/m2 versus those with BMI < 25 kg/m2 [odds ratio (OR) 5.31; 95% CI 1.00, 28.24]. In multivar-
iate analysis, using the Korean BMI classification for all Asian mothers, as well as adjusting for race and antiphospholipid
antibody status, overweight and obese pregnancies had a substantially increased risk of APO compared to those with nor-
mal weight (OR 6.32; 95% CI 1.25, 32.0).

Conclusion: Overweight and obese SLE women had a higher risk of APO compared to the normal weight group. High BMI
may be a modifiable risk factor for APO in women with SLE. Preconception weight interventions may improve outcomes in
SLE pregnancies.

Disclosure: J. Boivin: None; K. Sacre: None; S. Bernatsky: None; A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers
Squibb, 2, GSK, 2, 5, 6, Otsuka Pharmaceutical, 1, Roche, 1; M. Barber: AbbVie/Abbott, 2, AstraZeneca,
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Sanofi-Genzyme, 2; P. Fortin: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK),
2, 6, Moderna, 2; J. Hanly: None; A. Legge: None; S. Bae: None; E. Vinet: None.

Abstract Number: 0439

Contraception Counseling and Contraception Use Among SLE and RA/JIA
Patients at a Public Medical Center in Los Angeles: Investigating
Teratogenic Medication Use and Language Preferences

Laura Kobashigawa1, Cassidy Hernandez-Tamayo2, Katherine Ruddy3, Melissa Wilson2 and Leanna Wise4, 1University
of Southern California/Los Angeles General Medical Center, Pasadena, CA, 2Keck School of Medicine of USC, Los
Angeles, CA, 3University of Southern California/ Los Angeles General Medical Center, Los Angeles, CA, 4LAC+USC/Keck
Medicine of USC, Pasadena, CA

Table 2. Pregnancies with Adverse Outcomes by Body Mass Index (BMI, kg/m2)
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA)/juvenile idiopathic arthritis (JIA)
frequently impact women of reproductive age. Management of these patients is particularly important in the setting of family
planning, as several medications used in the treatment of SLE and RA/JIA are teratogenic and appropriate counseling is
imperative. Data regarding contraception counseling among an urban underserved population with SLE and RA/JIA is lim-
ited. Accordingly, we investigated contraception counseling within the past year and contraception use among SLE and
RA/JIA patients of reproductive age at Los Angeles General Medical Center (LAGMC), a safety-net public teaching hospital
predominantly serving Hispanic patients, many of whom are Spanish-speaking.

Methods: We conducted a cross-sectional survey based at LAGMC outpatient rheumatology clinic among 153 patients
with SLE and 151 patients with RA/JIA from March 2023 through December 2023 (all female; 18-50yrs old). For sexually
active patients, we queried regarding a history of contraception counseling within the last year and any contraception use
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(versus none). We evaluated whether the relationship between contraception counseling and contraceptive use was differ-
ent between patients who use teratogenic medications vs. no teratogenic medications and patients who speak predomi-
nantly Spanish vs. English. Independent two sample t-tests, Pearson’s chi-square, multivariable logistic regression, and
fisher’s exact tests were used for analyses with p≤0.05 considered statistically significant.

Results: Compared to SLE patients, RA/JIA patients were older (42 years vs 37 years, p< 0.01), more likely Hispanic (98.0%
vs 84.8%, p< 0.01), and preferred Spanish over English (82.8% vs 42.5%, p< 0.01) (Table 1). Over 50% of both SLE and
RA/JIA patients (53.6% and 52.3%) were on teratogenic medications. The association between counseling and contracep-
tion use significantly differed by use of teratogenic medications (interaction LR test p = 0.05) (Table 2). Among patients using
teratogenic medications, there was a borderline significant increase in the odds of receiving contraception counseling and
use of contraceptives when adjusting for age, nativity, and marital status (OR 2.33, p=0.07). Age, nativity, and marital status
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as individual covariates did not appear to influence contraception use in the background of counseling and teratogenic med-
ication use (Table 2). There was no statistically significant difference in the relationship between counseling and contracep-
tive use according to preferred language (Table 3).

Conclusion: Patients with SLE and RA/JIA on teratogenic medications who received contraception counseling were
more likely to use contraceptives when adjusting for age, nativity, and marital status. Neither language preference
(English or Spanish) demonstrated a statistically significant association between counseling and contraception
use. Studies with larger cohorts of ethnically diverse patients are needed to further enhance our understanding of
counseling and contraceptive use (as well as the nuances of contraception type) among underserved patient
populations.

Demographic and Clinical Characteristics of the Study Population, Overall and Stratified by Diagnosis

Association Between Contraception Counseling and Contraception Use Stratified by Teratogenic Medication Use

Association Between Contraception Counseling and Contraception Use Stratified by Preferred Language

Disclosure: L. Kobashigawa: None; C. Hernandez-Tamayo: None; K. Ruddy: None; M. Wilson: None; L. Wise:
AstraZeneca, 2, 6, Aurinia Pharma, 5, 6, GlaxoSmithKlein(GSK), 6.

Abstract Number: 0440

Pregnancy Outcome Disparities Among Women with Systemic Lupus
Erythematosus

Jessica English1, Bethany Wolf2 and Diane Kamen2, 1Medical University of South Carolina, Johns Island, SC, 2Medical
University of South Carolina, Charleston, SC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Women with systemic lupus erythematosus (SLE) have increased rates of pre-term birth, small for
gestational age babies, and pre-eclampsia compared to women without a diagnosis of SLE. Ongoing research has shown
a dysregulated immune system, adversely affects patients even if SLE is not yet diagnosed suggesting a “pre-SLE disease
state” exists. We hypothesize that a pre-SLE disease state impacts pregnancy outcomes among women with circulating
SLE-associated autoantibodies prior to a diagnosis of SLE.

Methods: Case control study including women with at least one prior recorded pregnancy from an ongoing longitudinal SLE
registry at a single center. Controls (related/family member or unrelated) were included if unaffected by SLE. The registry has
been enrolling since 2003 with baseline and follow up visits. Information on demographics, pregnancy history, social, family,
and medical histories was obtained through in person interviews and chart review. Comorbidities were counted if present at
any time in the registry. All SLE patients included met ACR classification criteria for the disease. Associations between differ-
ent pregnancy outcomes with patient-pregnancy type and demographic variables were evaluated with univariate and multi-
variable modeling.
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Results: 685 women (SLE and controls) were included in our analysis with 1888 pregnancies, Table 1. Of those,
302 women (735 pregnancies) were prior to a diagnosis of SLE. A higher proportion of related controls were ANA positive
(47.7%) as compared to unrelated controls (30.5%). Overall, 83% of women self-identified at Black. Multivariable analysis
revealed no differences in ANA positive versus negative controls in odds of live birth, preeclampsia, low-birthweight, prema-
ture delivery, Table 2. Those with pregnancies prior to a diagnosis of SLE had lower odds of live birth, OR 0.64 (0.45-0.92)
and increased odds of preeclampsia, OR 2.11 (1.04-4.28) as compared to ANA positive controls. There were no significant
differences in this group for outcomes of low birth weight, premature birth, or spontaneous abortion. Pregnancy outcomes
were worse in all categories for women who had pregnancies after a diagnosis of SLE, the highest being low birth weight,
OR 4.71 (2.91-7.60), and premature birth, OR 4.06 (2.53, 6.51).

Conclusion: In a large SLE cohort, we note differences in pregnancy outcomes among women with SLE compared to two
groups of controls. Women prior to their diagnosis of SLE had fewer live births (81.6 vs 88.6%) and higher preeclampsia risk
(9.3% vs 4.5%) compared to ANA positive controls, which remained statistically significant after controlling for race, smok-
ing, education, insurance, age and multiparity. A pre-disease state, beyond ANA positivity, may exist increasing pregnancy

Table 1. Per Person and Per Pregnancy Demographics and Pregnancy Outcomes by ANA and SLE Status.

Table 2. Disease Status and Demographics by Pregnancy Outcome. Multivariable associations displayed.
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risk before the diagnosis of SLE in some patients. Analysis incorporating timing of additional autoantibody development and
comorbidities is ongoing. These results support continued investigations of additional immunologic and epidemiologic fac-
tors which may ultimately affect pregnancy outcomes in women who are diagnosed with SLE.

Disclosure: J. English: None; B. Wolf: None; D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1.

Abstract Number: 0441

A Qualitative Improvement Project to Incorporate the Mycophenolate
Risk Evaluation and Mitigation Strategies in an Academic Lupus Clinic

Dahima Cintron1, Jennifer Rogers2, Rebecca Sadun1, MithuMaheswaranathan3, Kai Sun1, Jayanth Doss1, Lisa Criscione-
Schreiber3 and Megan Clowse4, 1Duke University, Durham, NC, 2Duke, Durham, NC, 3Duke University School of
Medicine, Durham, NC, 4Duke University, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Mycophenolate Mofetil/Mycophenolic acid (MMF) is an immunosuppressant used to treat SLE. Due
to the teratogenic effects of MMF, the FDA recommended universal risk evaluation and mitigations strategies (MREMS) to
prevent unplanned pregnancies, minimize fetal exposure and collect information on pregnancy outcomes. MREMS is not
widely utilized in clinical practice. We designed a quality improvement initiative to implement MREMS counseling, documen-
tation and pregnancy screening.

Methods: The study took place in an academic lupus clinic from February 2023 to May 2024. MREMS protocol was recom-
mended for all adult female SLE patients age 18-50 of age on MMF seen during in-person visit, excluding those with total
hysterectomy. We educated providers and nurses on the protocol which included: 1) Required encounter note documenta-
tion of counseling of teratogenic nature of MMF and need for contraception and 2) Ordering of pregnancy screening test at

Figure 1. Percent of encounters per month that had MREMS counseling documentation over a 13 month follow up period. Yellow triangle, start of
intervention, green line, documentation goal. .phrase, dot phrase; QI, quality improvement team feedback session.
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each visit. We executed multiple plan-do-study-act cycles that included: creating an algorithm for nursing to identify eligible
females and order pregnancy tests, modifying electronic record templates, provider and nurse feedback. We also had quar-
terly QI team feedback sessions. We continued cycles until we reached our goal of 75% of eligible encounters meeting
protocol.

Results: Among eligible encounters (n=95), MREMS documentation increased from 0% to a median of 55% following pro-
cess improvements generated through PDSA cycles. (Figure 1) This was sustained over 1 year and reached the goal of 75%
for three consecutive months. Contraception was documented at 98% of visits. In parallel, pregnancy test screening
ordered by nursing staff and physicians also increased from 0% to a median of 69% of encounters. (Figure 2) Over the
course of the intervention we did not have any pregnancies while on MMF. Among the 62 participants on contraception,
48% (n=30) were using highly effective birth control. (Table 1) Among encounters with absent MREMS, more women had

Figure 2. Percent of encounters per month that included qualitative pregnancy screening over a 13 month follow up period. Yellow triangle, start of
intervention. POC, point of care.

Table 1. Demographic and birth control distribution among participants from eligible encounters divided by presence or absence of MREMS pro-
tocol.
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tubal ligation when compared to completed MREMS encounters (16% vs 8%). We did not appreciate any differences in age
or race among those with absent MREMS documentation. Implementation challenges given by providers included justifying
pregnancy test costs and lower relevance of MREMS protocol in patients on effective long-term contraception, same sex
partners or tubal ligation.

Conclusion: Using quality improvement cycles, we incorporated a two-part MREMS protocol into a busy academic lupus
clinic, with improved documentation and pregnancy screening. We did not have any unplanned pregnancies, nearly all
patients had documented contraception, and half were on recommended birth control. Future efforts will focus on improving
counseling and pregnancy screening for women not on contraception.

Disclosure: D. Cintron: None; J. Rogers: Amgen, 2, Ampel Biosolutions, 1, Aurinia, 5, Exagen, 5, GlaxoSmithKlein(-
GSK), 2, Immunovant, 2, 5, Pfizer, 5; R. Sadun: None; M. Maheswaranathan: AstraZeneca, 2, 6, UCB, 2; K. Sun:
None; J. Doss: None; L. Criscione-Schreiber: UCB, 5; M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5,
UCB, 2, 5.

Abstract Number: 0442

Anti-U1-RNP Related Pregnancy Loss in Systemic Lupus Erythematosus

Anam Nazir1, Joshua Reed2, Khalid Alghamdi2 and Catherine Ivory1, 1The Ottawa Hospital, Ottawa, ON, Canada, 2The
Ottawa Hospital Research Institute, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) affects women of childbearing years and confers an increased
risk of pregnancy complications. Risk of adverse events in pregnancy is related to several factors including the presence of
autoantibodies, mainly anti-RO60/SSA. There is less known about the associated risk of anti-U1-RNP antibodies in SLE
pregnancies. We conducted a retrospective cohort study to evaluate adverse pregnancy outcomes in patients with positive
anti-U1-RNP antibodies.

Methods: A retrospective study of patients with 2019 EULAR/ACR SLE and pregnancy data was performed at the Ottawa
Hospital. A chart review was conducted for lupus pregnancies documented at our center from 2007 to 2023. We extracted
data related to disease manifestations, medications, pregnancy complications (miscarriage, pre-eclampsia, neonatal lupus,
congenital heart block, intra-uterine growth restriction/small for gestational age, preterm birth), and autoantibody titers.
Descriptives statistics were applied.

Results:We reviewed 212 patient charts and identified 28 patients with documented pregnancy information. 10 of these pregnan-
cies were in patients with positive anti- U1-RNP antibodies. 70% (7/10) of these pregnancies had documented miscarriages which
accounted for 48% (10/21) of the documented pregnancy losses in this cohort. 50% of patients had high titer anti-U1-RNP levels >
644 chemiluminescent units (CU, cut off < 20 CU) and all had titers above 100 CU. Concomitant anti-RO antibody positivity was
seen in 60% of patients and 80%were also anti-Smith positive at high titers ( > 694 CU). Anti-phospholipid antibodies were present
in only two patients (20%). One patient had foetal loss at 8months secondary to pre-eclampsia. Two patients hadmore than 5 preg-
nancy losses, while the remainder had 1-2 first trimester miscarriages. All the women had eventual pregnancies to term except for
3 patients, all of which have history of lupus nephritis. 80 % of patients were on hydroxychloroquine for pregnancy but information
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on low dose aspirin was not always available. In these 10 cases, 7 patients were Black, 1 Asian, 1 first nation and 1 white individual.
Mean age at 1st pregnancy complication was 31.45 years (SD 6.04).

Conclusion: In this single center cohort, SLE patients with anti-U1-RNP positivity accounted for 48% of the documented
pregnancy losses without associated antiphospholipid antibodies. The sample size is small and larger studies are needed
to assess the pregnancy risk association with anti-U1-RNP antibodies in SLE. High titer anti-U1-RNP, which has been asso-
ciated with vascular dysfunction in connective tissue disease, may represent another risk for adverse outcomes as it relates
to endothelial adaptions for pregnancy.

Disclosure: A. Nazir: None; J. Reed: None; K. Alghamdi: None; C. Ivory: AbbVie/Abbott, 2, 6, AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6.

Abstract Number: 0443

Significance of anti-Ro52 Antibody in Pregnancy Complicated with Anti-
SS-A Antibody Positive Rheumatic Disease Patients

Hiromi Shimada1, Rina Mino2, taichi miyagi3, Yusuke Ushio4, Koichi Sugihara5, Mao Mizusaki2, Hayamasa yamaguchi2,
NaotoManabe2, Shusaku Nakashima1 and Hiroaki Dobashi1, 1Department of Internal Medicine, Division of Hematology,
Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Kagawa, Japan, 2Department of
Internal Medicine, Division of Hematology, Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa
University, Miki-cho, Kita-gun, Japan, 3Department of Internal Medicine, Division of Hematology, Rheumatology and
Respiratory Medicine, Faculty of Medicine, Kagawa University, kidagun, Japan, 4Department of Internal Medicine,
Division of Hematology, Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki, Kita
District, Kagawa, Japan, 5Department of Internal Medicine, Division of Hematology, Rheumatology and Respiratory
Medicine, Faculty of Medicine, Kagawa University, Miki-cho, Kita-gun, Kagawa Prefecture, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-SS-A antibodies are associated with neonatal lupus erythematosus and congenital heart block
(CHB). Ro/SS-A autoantigen is comprised of 52kDa Ro (Ro52) and 60kDa Ro (Ro60) protein, and antibodies for Ro52 has
been shown to be particularly strongly associated with CHB [1]. However, relationship between the positivity of Ro52 anti-
body and anti-SS-A antibody titers, or pregnancy outcomes have not yet been fully clarified and controversial. Therefore,
the purpose of this study is to clarify the association between anti-Ro52 antibody and pregnancy outcomes, including
CHB, in anti-SS-A antibody positive patients.

Methods:We used the data of anti-SS-A positive patients who have been treated at the planning for pregnancy from a single cen-
ter cohort of rheumatic disease pregnancy registry from 2007 to 2024. We analyzed the association between he titer of anti-SS-A
antibody, anti-Ro52 antibody positivity and adverse pregnancy outcomes (APOs) such as CHB, preterm birth (PB) and low birth
weight (LBW). Anti-Ro52 antibody was measured by enzyme-linked immune sorbent assay (Anti-SS-A 52 ELISA kit, ORGENTEC).

Results: Of the 256 pregnancies complicated with rheumatic diseases, 100 cases (39.1%) were positive for anti-SS-A antibodies,
andmean titer of anti-SS-A antibodies was 981.0 ± 2625.9 IU/ml. Among these SS-A antibody-positive patients, 34 cases (34.0%)
were diagnosed as primary Sjogren syndrome (SS). Of the 51 cases in which anti-Ro52 antibody could be measured, 27 cases
(55.1%) were positive, and mean titer of positive cases was 62.3 ± 186.3 IU/ml. The titer of anti-SS-A antibody was significantly
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higher in anti-Ro52 antibody-positive cases (Figure 1a, P< 0.01), and the titer of anti-Ro52 antibodywas strongly relatedwith the titer
of anti-SS-A antibody (Figure 1b, r=0.924, P< 0.01). In addition, logistic regression analysis for the positivity of anti-Ro52 antibody
showed that the cut-off values for anti-SS-A antibody titer was 1041.1 IU/ml (Figure 1c, AUC=0.729, P< 0.01). Glucocorticoids
(GCs) was administered in 58 cases (58.0%), and hydroxychloroquine (HCQ) was administered in 16 cases (16.0%). CHB was
observed in 2 cases, both of whom had a high titer for anti-Ro52 antibody, neither GCs nor HCQ were administered. Live birth
resulted in 90 cases (90.0%), and APOs occurred in 38 cases (38.0%), which included in 18 cases (20.0%) of PB and 30 cases
(33.3%) of LBW. There was no significant difference on any APOs between positive and negative for anti-Ro52 antibody. On the
other hand, only GCs dose during pregnancy was significantly associated with PB and LBW.

Conclusion: The titer of anti-SS-A antibody and the presence of anti-Ro52 antibody was not associated with the APOs
such as PB or LBW. In anti-SS-A antibody positive pregnancies, it is important to assess and manage risks of neonatal lupus
erythematosus, by testing for the presence and titer of anti-Ro52 antibody and changing in therapeutic agents.

Figure 1. The association between anti-Ro52 antibody and titer of anti-SS-A antibody. The association between anti-SS-A antibody and a) anti-
Ro52 antibody positivity, b) Titer of anti-Ro52 antibody. c) ROC curve for positivity of anti-Ro52 antibody.

Table 1. Pregnancy outocmes in positive for anti-Ro52 antibody and negative for anti-Ro52 antibody. Values are presented as the mean ± stan-
dard deviation or number (%). #Wilcoxon rank sum test; ##Fisher’s exact test. *P < 0.05.
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Disclosure: H. Shimada: None; R. Mino: None; t. miyagi: None; Y. Ushio: None; K. Sugihara: None; M. Mizusaki:
None; H. yamaguchi: None; N. Manabe: None; S. Nakashima: None; H. Dobashi: None.

Abstract Number: 0444

Deep Serologic Profiling Identifies Novel Autoantibodies Associated with
Fetal Atrioventricular Block

Philip Carlucci1, Robert Clancy2, Mala Masson3, Colin Phoon4, Ashley Roman4, Peter Izmirly5, Amit Saxena6, H
Michael Belmont4, Christina Penfield4, Young Mi Lee4, Julie Nusbaum7, Andrew Rubenstein4, Ruben Acherman8,
Elena Sinkovskaya9, Alfred Abuhamad9, Karla Bermudez-Wagner9, Majd Makhoul10, Gary Satou11, Whitnee
Hogan12, Nelangi Pinto13, Anita Moon-Grady14, Lisa Howley15, Mary Donofrio16, Anita Krishnan16, Jaclyn Phillips17,
Stephanie Levasseur18, Miwa Geiger19, Erin Paul20, Sonal Owens21, Kristopher Cumbermack22, Jyothi Matta23, Gary
Joffe24, Christopher Lindblade25, Carl Weiner26, Caitlin Haxel27, Katherine Kohari28, Joshua Copel28, James
Strainic29, Tam Doan30, Shreya Sheth30, Stacy Killen31, Theresa Tacy32, Michelle Kaplinski32, Nicola Fraser4, Kelly
Ruggles33, Bettina Cuneo34 and Jill Buyon35, 1New York University School of Medicine, New York, NY, 2Columbia
University Medical Center, New York, NY, 3NYU Langone Medical Center- Division of Rheumatology, New York, NY,
4NYU Langone Health, New York, NY, 5New York University Grossman School of Medicine, New York, NY, 6NYU
Grossman School of Medicine, New York, NY, 7NYU Langone Hospital - Long Island, Internal Medicine -
Rheumatology, Mineola, NY, 8Children’s Heart Center, Las Vegas, NV, 9Eastern Virginia Medical School, Norfolk, VA,
10Atrium Health Levine Children’s Hospital, Charlotte, NC, 11University of California Los Angeles, Los Angeles, CA,
12University of Utah, Salt Lake City, UT, 13Seattle Children’s Hospital, Seattle, WA, 14University of California San
Francisco, San Francisco, CA, 15Midwest Fetal Care Center, Children’s Minnesota/Allina Health, Minneapolis, MN,
16Children’s National Hospital, Washington, DC, 17George Washington University, Washington, DC, 18Columbia
University, New York, NY, 19Mount Sinai School of Medicine, New York, NY, 20Atlantic Health System, Morristown,
NJ, 21University of Michigan, Ann Arbor, MI, 22University of Kentucky, Lexington, KY, 23University of Louisville,
Louisville, KY, 24Perinatal Associates of New Mexico, Albuquerque, NM, 25Phoenix Children’s Hospital, Phoenix, AZ,
26Dignity Health, Phoenix, AZ, 27University of Vermont Children’s Hospital, Burlington, VT, 28Yale University, New
Haven, CT, 29UH Rainbow Babies, Cleveland, OH, 30Baylor College of Medicine, Houston, TX, 31Vanderbilt
University, Nashville, TN, 32Stanford University, Stanford, CA, 33NYU Grossman School of Medicine, Brooklyn, NY,
34University of Arizona College of Medicine, Tucson, AZ, 35New York University Grossman School of Medicine, New
York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 2. The association of preterm birth (PB) and low birth weight (LBW) with autoantibody profiles, treatment agents during pregnancy. Values
are presented as the mean ± standard deviation or number (%). #Wilcoxon rank sum test; ##Fisher’s exact test. *P < 0.05.
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Background/Purpose: Maternal anti-SSA/Ro52/60kD autoantibodies are necessary for the development of fetal atrioven-
tricular block (AVB) but titers alone are not sufficient to predict the likelihood of AVB. Thus, optimal surveillance for early
detection and treatment, the design of clinical trials for prophylaxis, and a more complete understanding of pathogenesis
remain elusive. Despite increasing the predictive value for fetal AVB by excluding pregnant subjects with low titer anti-Ro
antibodies, the 60% of individuals with titers above the risk threshold with no prior affected offspring still face only a 4% risk
of developing fetal AVB. In search of additional biomarkers for more accurate risk assessment, this study sought to identify
novel autoantibodies associated with fetal AVB in high titer anti-Ro pregnant subjects.

Methods: Sera from 17 AVB affected pregnancies (15 collected prospectively prior to week 20 during enrollment in the
STOP BLOQ or PATCH trial and before the development of AVB and 2 collected at delivery) were matched to 14 high titer
anti-Ro exposed healthy pregnancies (all collected prior to week 20) based on race/ethnicity, maternal rheumatologic diag-
nosis, anti-Ro52 and 60 titers (performed by ELISA in our research lab), and hydroxychloroquine dose to eliminate potential
factors conferring a change in risk. Five samples from anti-Ro negative healthy pregnant women were also included. IgG

Table 1: Clinical characteristics of AVB and Anti-Ro+ non-AVB pregnancies. Data are represented as median (IQR) or N (%). AVB: atrioventricular
block, RA: Rheumatoid Arthritis, SLE: Systemic Lupus Erythematosus, SjD: Sjögren’s Disease, UAS: Undifferentiated Autoimmune Syndrome

Figure 1: Heatmap showing candidate antibodies identified as higher in AVB compared to Anti-Ro+ non-AVB pregnancies. Antibody targets were
z score normalized for display purposes. Additional clinical variables including maternal diagnosis, race, and hydroxychloroquine exposure are also
shown.
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antibodies against native human proteins were assessed by the HuProt array (CDI Laboratories). Proteins binding directly to
secondary antibodies without serum were excluded and raw data for the remaining 23058 proteins were quantile normal-
ized. Candidate proteins met the following criteria: p< 0.05 by t-test on log transformed data and fold change >1.5 compar-
ing AVB and anti-Ro+ non-AVB pregnancies and at least four ( >20%) AVB samples with values >3 standard deviations
above the mean of the anti-Ro- healthy controls.

Results: The 17 AVB affected pregnancies and 14 anti-Ro+ non-AVB pregnancies were well matched on the selected clin-
ical variables (Table 1). As a validation, the levels of anti-Ro52 and Ro60 measured by ELISA significantly correlated with
those on the autoantibody array. As expected, the highest array intensities corresponded to Ro52 and 60. The discovery
array revealed antibodies against 13 unique proteins that were higher in AVB vs anti-Ro+ non-AVB pregnancies (Fig 1). A
composite score was calculated for each subject by averaging the normalized values of the candidate antigens (Fig 2A). This
score discriminated between AVB and anti-Ro+ non-AVB pregnancies with an AUC of 0.937 (p-value < 0.0001) (Fig 2B).
Samples from 4 of the 17 AVB pregnant subjects during an unaffected healthy pregnancy were also evaluated. The compos-
ite score remained strikingly similar between these pregnancies, suggesting that the candidate antibodies may serve as sta-
ble biomarkers of enhanced maternal risk but are not fully predictive of disease (Fig 2C).

Conclusion: This high-throughput evaluation provides insights into novel autoantibodies associated with the development
of fetal AVB in anti-Ro exposed pregnancies and could be used to generate predictive biomarkers that identify pregnancies
at highest risk.

Figure 2: A) Composite score, generated by averaging the normalized intensity of the 13 unique antibody targets per patient (for WWC2 to which
2 antigenic fragments were identified, the fragment with higher mean AVB value was used), among the anti-Ro+ AVB, anti-Ro+ non-AVB, and anti-
Ro- healthy groups. Error bars represent medians and IQR. B) ROC curve evaluating the accuracy of the composite score to distinguish AVB from
Anti-Ro+ non-AVB pregnancies. C) Four instances of AVB had a companion subsequent pregnancy with a normal outcome. Note that for these
data, the composite score in paired sera collected from mothers during an AVB affected pregnancy and unaffected pregnancy did not differ.
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Disclosure: P. Carlucci: None; R. Clancy: None; M. Masson: None; C. Phoon: None; A. Roman: None; P. Izmirly:
Hansoh Bio, 2; A. Saxena: AbbVie, 2, AstraZeneca, 2, Aurinia, 2, Bristol Myers Squibb, 2, GlaxoSmithKlein, 2, Lilly,
2, Synthekine, 2; H. Belmont: None; C. Penfield: None; Y. Lee: None; J. Nusbaum: None; A. Rubenstein: None;
R. Acherman: None; E. Sinkovskaya: None; A. Abuhamad: None; K. Bermudez-Wagner: None;M. Makhoul: None;
G. Satou: None; W. Hogan: None; N. Pinto: None; A. Moon-Grady: None; L. Howley: None; M. Donofrio: None;
A. Krishnan: None; J. Phillips: None; S. Levasseur: None; M. Geiger: Brightheart AI, 2; E. Paul: None; S. Owens:
None; K. Cumbermack: None; J. Matta: None; G. Joffe: None; C. Lindblade: None; C. Weiner: None; C. Haxel:
None; K. Kohari: Janssen, 5, Myriad, 5, Natera, 5, RallyBio, 5; J. Copel: Dr. JOJO Vitamins, 8, Janssen, 2, NUVO
Inc, 1, SimHawk, 1; J. Strainic: None; T. Doan: None; S. Sheth: None; S. Killen: None; T. Tacy: None; M. Kaplinski:
None; N. Fraser: None; K. Ruggles: None; B. Cuneo: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers
Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2.

Abstract Number: 0445

Evaluating Clinical Reasoning in Randomized Surveys of Lupus Nephritis
and Preeclampsia Pregnancy Case Workups: A Clinical Conundrum

Liya Stolyar1, Sadaf Sediqi2, Richard Lafayette3, Maurice Druzin4, Saadiya Hawa5, Amanda Moyer6, Yashaar Chaichian2

and Julia Simard2, 1Palo Alto VA Medical Center/Stanford, Stanford, CA, 2Stanford School of Medicine, Stanford, CA,
3Stanford, Stanford, CA, 4Stanford University School of Medicine, Stanford, CA, 5Weiss Memorial Hospital, Chicago, IL,
6Stanford University, San Bruno, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) pregnancy is associated with a heightened risk of adverse
pregnancy outcomes, including preeclampsia. Distinguishing preeclampsia from lupus nephritis (LN) presents a diagnostic
conundrum due to overlapping signs and symptoms. Furthermore, the treatment approach differs significantly, with early
delivery often indicated for the former, while additional immunosuppression is typical for the latter. To address this challenge,
we aimed to elucidate the decision-making dynamics of healthcare specialists, specifically obstetricians/gynecologists
(OBGYNs), rheumatologists, and nephrologists, regarding multiple SLE pregnancy scenarios.

Methods: We designed clinical vignettes of 5 SLE pregnancies to simulate real-world scenarios. Within each vignette, we
coded the instrument to randomly modify up to two features upon presentation (e.g., history of LN) to assess diagnostic
inclinations. These case vignettes were included in a survey distributed to OBGYNs, rheumatologists, and nephrologists in
the United States, yielding 359 respondents who provided demographic information and completed at least one vignette.
This study compares diagnostic responses across medical specialties and vignette types—specifically LN, preeclampsia,
and an ambiguous case—to examine how a history of LN influences diagnostic decisions. Statistical analysis included
descriptive summaries of respondent characteristics, proportions of specified diagnoses by vignette type and specialty,
and frequencies of write-ins for next diagnostic or therapeutic action and degree of certainty.

Results: Participants showed varying accuracy in diagnosing LN and preeclampsia across three vignettes in the presence
and absence of LN history and additional modified characteristics. Nephrologists (70.8-84.2%), followed by rheumatologists
(58.6-82.4%), were most likely to correctly diagnose LN, regardless of which variables were modified (Table 2). When diag-
nosing preeclampsia, OBGYNs displayed the highest proficiency (69.2-97.6%), followed by rheumatologists (75-95%).
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Table 1. Characteristics
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Regardless of the final diagnosis accuracy, most therapeutic and diagnostic next- step recommendations were consistent
with those typically advised for LN or preeclampsia, with modest confidence levels overall.

Conclusion: Diagnostic decision-making dynamics among specialty physicians when dealing with LN and preeclampsia
during SLE pregnancies are incompletely understood. Using a novel vignette-based approach, we identified specialist-
specific diagnostic tendencies that provide insights into this important issue. By investigating these distinctions, we hope
to encourage an even greater multidisciplinary approach to this clinical conundrum and ultimately improve patient care.

Disclosure: L. Stolyar: None; S. Sediqi: None; R. Lafayette: None; M. Druzin: None; S. Hawa: None; A. Moyer:
None; Y. Chaichian: Amgen, 5, Eli Lilly, 5; J. Simard: None.

Abstract Number: 0446

Rheum for Improvement: Contraception Counseling and Adherence in
Patients with Lupus and Rheumatoid Arthritis on Teratogenic
Medications

Kathryn Kompa1 and Vasileios Kyttaris2, 1Beth Israel Deaconess Medical Center, Boston, MA, 2BIDMC, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Methotrexate (MTX) and mycophenolate (MMF) are two commonmedications for both lupus (SLE) and
rheumatoid arthritis (RA). Both medications are contraindicated in pregnancy, necessitating counseling regarding family planning
and contraceptive adherence. The ACR recommends that contraceptive counseling and pregnancy planning be conducted reg-
ularly for all patients with rheumatologic diseases (Sammaritano et. al. 2020). Observational studies demonstrate low frequency of
pregnancy and contraceptive counseling in patients with rheumatologic disease (Yazdany et. al. 2010; Ingram et. al. 2021).

Methods: We conducted a retrospective cohort study identifying female patients, between the ages of 18 and 45, with a
diagnosis of SLE or RA using ICD-9 and ICD-10 codes. We reviewed patient charts to determine whether MMF or MTX
had been prescribed. We recorded whether pregnancy counseling or contraception documentation occurred at the index
visit or during any visits while on these medications. We extracted contraceptive methods, and demographic data including
age, language, and insurance status.

Results: In our cohort of 256 patients (SLE: N = 138, 54%; RA: N = 118, 46%, Table 1), the average age was 28.
159 patients were taking MTX (62%) and 97 patients were taking MMF (38%). The most popular types of contraception
included contraceptive pills (34%), IUD (22%), and barrier methods (10%).

Of the 256 patients, 164 patients (64%) were counseled, and 169 patients (66%) were documented to adhere to contracep-
tion. Counseling was documented in 81% of patients with RA and 54% of patients with SLE. There was a significant asso-
ciation between documentation of contraception counseling and contraception adherence in the total cohort (OR= 4.42, p
< 0.01). This was true for patients with SLE and RA (SLE OR = 4.91, p< 0.01; RA OR 2.87, p = 0.029, Table 2). Patients were
more likely to be counseled when the medication was started in the outpatient setting (OR = 7.24; p = 0.003), but primary
language and insurance status were not associated with a difference in counseling incidence.
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There was a statistically significant difference in both counseling and contraception documentation between patients with
RA and SLE, with patients with RA being more likely to receive counseling (p < 0.01) and document contraception use
(p = 0.024).

Conclusion: Documentation of contraception counseling was associated with a four-fold increase in the likelihood of con-
traception adherence. A reproductive care gap exists in patients with SLE and RA who take teratogenic
medications. Future studies should aim to identify and remove barriers to contraceptive counseling and adherence, espe-
cially for patients with significant co-morbidities and medical complexity.

References:

Ingram, E., et al. Contraceptive Use in Women of Childbearing Ability With RA. J. Clin. Rheumatol. (2021)
Sammaritano, L. et al. 2020 ACR Guideline for the Management of Reproductive Health in Rheumatic and Musculo-
skeletal Diseases. Arthritis Care Res. (2020)

Table 1: Cohort Demographics

Table 2: Results

899

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Yazdany, J. et al. Contraceptive counseling and use among women with SLE: a gap in health care quality? Arthritis
Care Res. (2011)

Disclosure: K. Kompa: None; V. Kyttaris: AstraZeneca, 2, 12, Site PI, BMS, 12, Site PI for Clinical Trial, Fresenius
Kabi, 1, Janssen, 1.

Abstract Number: 0447

Pregnancy Outcomes in Women Exposed to Guselkumab: Review of
Cases Reported to the Manufacturer’s Global Safety Database

Connie Lin1, Anja Geldhof2, Mauricio Ballina3, Hetal Patel4 and Hewei Li5, 1Janssen R&D US, Horsham, PA, 2Director
Postmarketing Commitments, Leiden, Netherlands, 3Actelion Research & Development, Basel, Switzerland,
Gewerbestrasse, Basel-Landschaft, Switzerland, 4Pharmaceutical Companies of Johnson & Johnson, Naperville, IL,
5Janssen Pharmaceutical, Hopewell Township, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Data pertaining to the use of biologics in immunologic diseases are limited on their use during preg-
nancy. Guselkumab (GUS) is a human IgG1λmAb approved for moderate-to-severe psoriasis (PsO) and active PsA; it is cur-
rently in clinical development for IBD. IgG1λ antibodies are known to cross the placental barrier and have the potential to
affect pregnancy outcomes. We aimed to assess pregnancy outcomes in pregnant women exposed to GUS.

Methods: Cumulative data from the Janssen Global Safety Database reported through 12 July 2023 are summarized
descriptively for medically confirmed and unconfirmed pregnancies with maternal exposure to GUS before conception
(within 3 months prior to confirmed pregnancy), during the first trimester (T1), after the first trimester (T2, T3), or any time dur-
ing confirmed pregnancy. Pregnancy outcomes were classified as live births with or without congenital anomalies; sponta-
neous abortions; elective terminations, stillbirths, or unspecified abortions with or without fetal defects; fetal deaths;
ectopic pregnancies; induced/missed abortions; or pregnancies that are ongoing or that have no reported outcome.

Results: Overall, 590 pregnancy events (twins=2; triplets=1) in 586 women exposed to GUS have been reported prospec-
tively (N=505) or retrospectively (N=85) (Table). When indication was reported (N=412), GUS was administered for PsO
(90.0% [371/412]); PsA (2.2% [9/412]), both PsO and PsA (3.4% [14/412]), and IBD (1.5% [6/412]). Of the pregnancies
reporting guselkumab trimester exposure (N=189), exposure to GUS occurred before conception (14.3% [27/189]), during
T1 (77.8% [147/189]), during T2 or T3 (5.3% [10/189]), or any time during pregnancy (2.6% [5/189]). Mean duration of GUS
exposure prior to pregnancy in known cases (N=158) was 385 days (median, 238 [0–1717 days]). Where reported (N=349),
mean maternal age was 32.0 years (median, 32 [19–56 years]). Outcomes were reported for 30.2% (178/590) of pregnancy
events, which included live birth (63.5% [113/178]), spontaneous abortion (22.5% [40/178]), elective termination (no fetal
defects or unknown) (6.7% [12/178]), ectopic pregnancy (3.4% [6/178]), induced abortion (1.1% [2/178]), fetal death
(1.1% [2/178]), and 1 event each (0.6%) of elective termination with a fetal defect, missed abortion, and unspecified abortion
with fetal defects.

Conclusion: In pregnancy cases with known outcomes, rates of live births, spontaneous and elective/induced abortions,
and congenital anomalies in women exposed to GUS ≤3 months before or during pregnancy were consistent with rates
reported for the United States general population.1,2 These results are limited by missing data on pregnancy outcomes,
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maternal age statistics, concomitant medication use, other risk factors, and duration of GUS exposure. These findings rep-
resent a robust analysis of maternal GUS-exposed pregnancy outcomes to date, however, additional evidence is needed to
increase understanding of the effects of GUS exposure on pregnancy outcomes across disease indications.

Table. Pregnancy Outcomes for Prospective and Retrospective Cases by Trimester of Exposure Reported With Maternal Guselkumab Exposure
(N=586)
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1. Centers for Disease Control and Prevention, https://www.cdc.gov/ncbddd/birthdefects/data.html

2. Griebel CP, et al. Am Fam Physician. 2005;72:1243-50

Disclosure: C. Lin: Janssen, 3, Johnson & Johnson, 11; A. Geldhof: Janssen, 3, Johnson & Johnson, 11; M. Ballina:
Actelion Research & Development, 3; H. Patel: Johnson & Johnson, 3, 11; H. Li: Janssen, 3, Johnson & Johnson, 11.

Abstract Number: 0448

A Pregnant Lupus Patient’s Journey: Single-Center Outcomes and
Opportunities

Divya Singh1, Maya Faison2, Molly Leavitt3, Megan Clowse4 and Cuoghi Edens5, 1University of Chicago, Chicago, IL,
2University of Chicago, Chapel Hill, NC, 3MacNeal Hospital/Loyola Medicine, Chicago, IL, 4Duke University, Chapel Hill,
NC, 5Section of Pediatric Rheumatology, Section of Rheumatology, University of Chicago, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Nearly half of systemic lupus erythematosus (SLE) patients will experience pregnancy complica-
tions. These complications include increased rates of prematurity, miscarriage, pre-eclampsia, and mortality. Maternal
and fetal complications can be decreased with pregnancy planning. This retrospective chart review aimed to demon-
strate the characteristics of pregnant SLE patients at a single institution and identify who cared for these patients in
the perinatal period to determine where interventions to improve lupus pregnancy planning and management can be
implemented.
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Methods: This retrospective chart review identified adult patients diagnosed with SLE who were pregnant between October
2021 and October 2023. Patient data was obtained from the electronic medical record. Demographics, SLE manifestations,
rheumatologic medications, and pregnancy/birth outcomes were extracted from all available healthcare systems. Next,
patient appointments attended before and during pregnancy were reviewed. For patients not seen by a rheumatologist in
the year before conception, specialists visited in the three years before pregnancy end were noted. Data was analyzed with
descriptive statistics.

Results: Demographics

50 patients were initially identified. Those without a definitive diagnosis of SLE or pregnancy during the specified time frame
(n=23) were excluded. Patients’ demographics were recorded (Table 1). While there was diversity across patient ages, the
majority of patients were African-American (n=16, 59.4%) and non-Hispanic (n=22, 81.5%). The most common manifesta-
tions of SLE included hypertensive disorders (n=12, 44.4%), lupus nephritis (n=11, 40.7%), and positive antiphospholipid
antibodies (n=10, 37.0%).

Patient Outcomes

Differences were identified between patients who did and did not see a rheumatologist within one year before conception
(Table 2). Patients seen by a rheumatologist were more likely to be on DMARDs, less likely to have pregnancy complications,
and less likely to require an emergent delivery. For pregnancies carried beyond 20 weeks, the average gestational age at
delivery was 36 weeks + 6 days for patients who were seen by a rheumatologist vs 34 weeks + 1 day for patients who
were not.

Providers Seen and Opportunities for Intervention
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8 patients did not see a rheumatologist within one year of conception but did see other providers in the three years preced-
ing pregnancy end (Figure 3). The providers who referred patients to a rheumatologist were primary care, obstetrics and
gynecology, and maternal-fetal medicine.

Conclusion: This single-institution chart review demonstrated differences in pregnancy outcomes, including gestational age
at delivery and percentage of emergent deliveries, between patients who did and did not see a rheumatologist in the year
before conception. Larger chart reviews are needed to establish whether these differences are significant. Providers at our
institution who did not refer patients with SLE to rheumatology to re-establish care included gastroenterology, cardiology,
nephrology, and emergency medicine. These specialties present an institutional opportunity for interventions to improve
perinatal outcomes for SLE patients.

Disclosure: D. Singh: None;M. Faison: None;M. Leavitt: None;M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK),
2, 5, UCB, 2, 5; C. Edens: None.

Abstract Number: 0449

Evaluating Premenstrual Dysphoric Disorder inWomenwith Rheumatoid
Arthritis and Healthy Female Subjects

Ana Cecilia Bardan-Inchaustegui1, Iris Jazmín Colunga Pedraza2, Rosa Icela Arvizu-Rivera2, Gisela Garcia-Arellano3,
Griselda Serna-Peña4, Maria F. Elizondo-Benitez5, Aleydis Gonzalez Melendez2, Fernanda Massiel Garcia6 and Dionicio
Galarza-Delgado7, 1Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 2Division of Rheumatology,
University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 3Hospital
Universitario n"Dr. José Eleuterio Gonz�alezn", Monterrey, Nuevo Le�on, Mexico, 4Hospital Universitario "Dr. José Eleuterio
Gonz�alez", UANL, Monterrey, Mexico, 5Division of Rheumatology, University Hospital n"Dr. Jose Eleuterio Gonzalezn",
Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on, Mexico, 6Hospital Universitario Dr José Eleuterio
Gonz�alez, Monterrey, Nuevo Le�on, Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Premenstrual dysphoric disorder (PMDD), a severe form of premenstrual syndrome, is classified as
a psychiatric disorder characterized by moderate to severe physical, affective, or behavioral symptoms that impair daily
activities and quality of life. Rheumatoid arthritis (RA), is known to have systemic effects beyond joint inflammation, including
potential impacts on mental health. Chronic inflammation, hormonal imbalances due to disease activity or treatments, and
the psychological burden of living with a chronic illness can contribute. We aimed to evaluate PMDD in women with RA using
the validated Premenstrual Symptoms Screening Tool (PSST) and compare the findings with those from a control group of
non-RA women.

Methods: This cross-sectional, comparative study collected sociodemographic and clinical data from 2 groups: cisgender
women > 18 years with validated RA (ACR/EULAR 2010 Classification criteria) and non-RA women, with >2 menstrual
periods in the past year. PSST was used to identify and assess the severity of PMDD, evaluating interference in daily
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activities, somatic symptoms, and affective symptoms in both groups. A patient must fulfill at least 1 severe affective symp-
tom, at least 1 moderate to severe somatic symptom, and at least 1 severe functional interference to be classified with
PMDD, according to PSST. Exclusion criteria included psychiatric disorders, use of antidepressants, and other gynecolog-
ical conditions. The RA group also excluded those with overlap syndromes, while the non-RA group excluded those with
prior rheumatic disease diagnoses.

Results: 59 patients were evaluated, with each RA patient matched to a control group patient of the same age. Socio-
demographic characteristics of both groups are described in Table 1. Considerably, more patients in the non-RA group held
administrative positions, only 8 patients (13.6%) in the non-RA group were homemakers, compared to 37 patients (62.7%) in
the RA group (p < 0.0001). PSST evaluation identified 7 patients with PMDD in the RA group compared to 2 patients in the
non-RA group (p 0.042) (Table 2). Considering PMDD is characterized by interference with the performance of daily activities,
31(52.54%) patients in the RA group had moderate-severe functional limitation symptoms, compared with 21 (35.6%) non-RA
group (p 0.049), and 8 versus 2 patients in the RA and non-RA groups, respectively, had severe functional impairment symp-
toms. (Figure 1). Notably, more patients in the non-RA group reported moderate-severe somatic and affective symptoms.

Conclusion:Women with RA demonstrate a higher occurrence of PMDD compared to non-RA group, as identified by PSST.
RA patients also experience more pronounced functional impairment due to PMDD. The greater proportion of non-RA patients
with moderate to severe somatic and affective symptoms could be explained by the fact that RA patients are more familiar with
somatic pain. Despite daily activity limitations imposed by RA, addressing mental health issues in reproductive-age women,
such as PMDD, is essential for comprehensive patient care, given that PMDD can interfere with their daily functioning.

Disclosure: A. Bardan-Inchaustegui: None; I. Colunga Pedraza: None; R. Arvizu-Rivera: None; G. Garcia-Are-
llano: None; G. Serna-Peña: None; M. Elizondo-Benitez: None; A. Gonzalez Melendez: None; F. Massiel Garcia:
None; D. Galarza-Delgado: None.

Abstract Number: 0450

Knowledge, Attitudes, and Intention Towards HPV Vaccination Among
Reproductive-Age Women with Rheumatic Diseases

Galilea Rodriguez1, Ana Rodriguez-Flores2, Mara Ponce3, Anahí Carrazco Chapa4, Karen Aglae Chavez-Olivo1, Aldo
Patricio Romero-Avila1, Jesus Cardenas-de la Garza3, CASSANDRA SKINNER TAYLOR5, Lorena Perez-Barbosa6 and
Dionicio Galarza-Delgado7, 1Hospital Universitario "Dr Jose Eleuterio Gonzalez", Monterrey, Mexico, 2Facultad de
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Medicina, Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 3Universidad Aut�onoma de Nuevo
Le�on, Monterrey, Nuevo Le�on, Mexico, 4Hospital Universitario Jose Eleuterio Gonzalez, UANL, Rheumatology,
Monterrey, Mexico, Monterrey, Mexico, 5HOSPITAL UNIVERSITARIO DR JOSE ELEUTERIO GONZALEZ, MONTERREY,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Women with autoimmune rheumatic disease (ARDs) have a higher risk for cervical cancer due to the
persistence of the HPV infection. HPV vaccination is crucial in our population ascribed to a higher incidence of cervical can-
cer and high mortality rates. According to the literature vaccination rates remain low, and factors such as knowledge, beliefs,

Table 1. Sociodemographic characteristics
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attitudes, and acceptability are associated with the patient’s decision to be vaccinated. We aimed to identify the level of
knowledge, attitudes, and intentions towards HPV vaccination among reproductive-age women with ARDs.

Methods: An observational, descriptive, transversal study was conducted among reproductive-age women (18 - 45 years)
with ARDs who attended the Rheumatology clinic in a University Hospital. They were asked to answer a self-reported and
validated survey “knowledge, attitudes, and intentions towards HPV vaccination” (KAI-VPH) applied in Spanish from May
2024 to June 2024. The Kolmogorov–Smirnov, Spearman, Kendall’s Tau, and Mann–Whitney U tests were employed.
Demographic characteristics are presented as frequencies, percentages, median, mean, standard deviation (SD), and inter-
quartile range (IQR).

Results: A total of 71 reproductive-age women with ARDs were included. The median age was 38.84 (SD: 7.49). The socio-
demographic and clinical characteristics of the patient’s knowledge and intentions toward HPV vaccination are shown in
Table 1. We found that only 21 (29.6%) women had their HPV vaccination status complete even if 84.5% had heard about
the vaccine before. A total of 63.4% had a history of cervical cytology performed once in their lives and the majority had it in
the last year (60%). We found a statistically significant positive correlation between the knowledge about HPV and vaccina-
tion and the education level of the patients (r= 0.392, p= 0.001).

Regarding attitude, 56.3% believed that based on the sexual practices in the country of the population studied, there is a
high risk of contracting the infection. Most participants consider contracting HPV to be a serious disease (43.7%), and there
was a statistically significant positive correlation with the performance of cervical cytology among patients (p=0.015). A total
of 54.9% strongly agreed that gynecologists should recommend the vaccine to their patients, even if they come from con-
servative families, and the same percentage strongly agreed to recommend vaccination to their friends, even if they come
from conservative families. The intention to vaccinate at the end of the survey was assessed among the 50 women who
had not been previously vaccinated or did not know if they were vaccinated, and a statistically significant correlation was
found between education level and positive vaccination intention (r=0.243, p=0.044).

Conclusion: Although aware of the HPV vaccine, less than a third of our population is vaccinated. More than half have taken
cervical cytology at least once in their lifetime, the majority in the last year. Most of our population had a moderate level of
knowledge. The attitude towards HPV vaccination was mainly positive and associated with a higher level of education
among women.

Disclosure: G. Rodriguez: None; A. Rodriguez-Flores: None; M. Ponce: None; A. Carrazco Chapa: None;
K. Chavez-Olivo: None; A. Romero-Avila: None; J. Cardenas-de la Garza: None; C. SKINNER TAYLOR: None;
L. Perez-Barbosa: None; D. Galarza-Delgado: None.

Abstract Number: 0451

Macrophages and Interferon Upregulation in Placentas from Patients
with Systemic Lupus Erythematosus, Primary Sjögren’s Disease and
Antiphospholipid Syndrome

Juan J. Fierro1, Mirthe Schoots1, Silvia Liefers1, Berber Doornbos-van der Meer2, Gilles Diercks1, Hendrika Bootsma3,
Jelmer R. Prins1, JohannaWestra1 and Karina de Leeuw4, 1University Medical Center Groningen, University of Groningen,
Groningen, Groningen, Netherlands, 2University Medical Center Groningen, University of Groningen, Groningen,
Netherlands, 3Department of Rheumatology and Clinical Immunology, University of Groningen, University Medical
Center Groningen, Groningen, Groningen, Netherlands, 4University Medical Center Groningen, Groningen, Groningen,
Netherlands
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE, primary Sjögren’s disease (pSjD) and APS are systemic rheumatic diseases (SRD) that mainly
affect women of childbearing age and have been associated with adverse pregnancy outcomes (APO). This study aims to
identify immunological imbalances in placentas from patients with SLE, pSjD or APS, focusing on IFN and immune cell sub-
sets compared to placentas of healthy pregnancies and of APO of women without these SRD.

Methods: Placenta biopsies from healthy controls (HC), SLE, pSjD, APS and control patients with fetal growth restriction
(FGR), preterm birth (PTB), or FGR and preeclampsia (FGR/PE) were recovered from the pathology biobank at our university
hospital. Clinical characteristics and APO were retrieved from medical records. APO were defined as the presence of PTB,
FGR, PE or thromboembolic events during pregnancy or postpartum. Immunohistochemistry was performed for Myxovirus
resistance protein 1 (MxA), CD3, CD20, CD56, CD68, and CD123. The proportion of positive cells was established using an
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automated detection classifier, while MxA expression was assessed semi/quantitatively discriminating between maternal
(decidua) and fetal (villi) tissue. Finally, placental lesion classification was performed according to the Amsterdam Workshop
Group recommendations.

Results: Our study included placentas from 11 SLE, 4 pSjD, 8 APS, 8 FGR, 8 FGR/PE patients and 11 HC. Demographic
and disease characteristics before pregnancy are summarized in Table 1. Patients with SRD had a high rate of APO
(70%). The most common APO in SLE patients was PTB (54.5%), followed by FGR (27.3%), while APS patients had high
rates of PTB (75%) and PE (63%). SRD patients had higher macrophage (CD68+) counts in decidua and villi than HC as
depicted in Figure 1. In decidua, this difference was found in the placentas of SLE and APS patients, while in villi, pSjD
patients also had higher macrophage counts. Concerning patients without SRD, in decidua, only PTB showed an increase
macrophage count compared to HC. In villi, this difference was significant for PTB, FGR and FGR/PE patients. No differ-
ences were observed in T (CD3+), B (CD20+) and NK (CD56+) cells between patients with SRD and HC in decidua and villi,
and no plasmacytoid dendritic cells (CD123+) were identified. Patients with SRD had higher MxA values than HC in villi but
not decidua and this difference was explained by SLE and pSjD patients, while APS patients did not show significant differ-
ences with HC. PTB, FGR and FGR/PE groups were associated with a higher MxA expression in villi compared to HC, which
was not the case for decidua tissue. Finally, placental lesions were frequently found in SRD patients, while SLE patients had a
high prevalence of chorioamnionitis (CA) (55%), APS patients had higher rates of maternal vascular malperfusion (75%) and
villitis of unknown etiology (38%).

Conclusion: SLE, pSjD and APS patients have an increased macrophage count and interferon upregulation in the placenta
compared to HC. This upregulation seems to occur in the chorionic villi rather than the decidua. Therefore, a pro-
inflammatory environment led by innate immune components seems to be the main cause of placental dysfunction and
APO presentation.
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Disclosure: J. Fierro: None; M. Schoots: None; S. Liefers: None; B. Doornbos-van der Meer: None; G. Diercks:
None;H. Bootsma: Argenx, 2, AstraZeneca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding, Galapagos, 2, Novar-
tis, 2, 12, Funding, Roche, 2, 12, Funding, Sanofi, 2, UCB, 2; J. Prins: None; J. Westra: None; K. de Leeuw: None.
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Reproductive Health Needs of Women with Rheumatic Disease:
An EMR-Based Online Survey Study
Krista Topalsky1, Lindsay Frumker2, Muhammad Shamim3, Omer Pamuk4, Jacqueline Colucci5 and Marina Magrey6,
1University Hospitals/ Case Western Reserve University, Shaker Heights, OH, 2University hospitals Cleveland medical
center, Highland Heights, OH, 3University Hospitals/ Case Western Reserve University, Cuyahoga Falls, OH, 4University
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Hospitals Cleveland Medical Center/ Case Western Reserve University, Cleveland, OH, 5University Hospitals, Cleveland,
OH, 6Case Western Reserve University School of Medicine/University Hospitals, Richfield, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Reproductive-aged women are disproportionately affected by rheumatologic disorders, making
family planning issues like contraception, pre-conception counseling, fertility, pregnancy complications, and postpartum
care critical components of disease management.

Guidelines now offer a framework for Rheumatologists to navigate the challenges in treating female patients of reproductive
age. However, barriers to initiating conversations about sexual and reproductive health (SRH) remain. Patients may feel
uncomfortable initiating these conversations or are unaware of the potential risks they face, which restricts their ability to
have an informed dialogue with providers.

Our study aims to understand how patients perceive the impact of their rheumatic disease and treatment on their SRH and
to find areas for providers to improve communication and patient education and promote reproductive wellness.

Methods: In this survey study, we identified female subjects aged 18-45 years with autoimmune rheumatic diseases seen in
the Rheumatology Department of our institution using Slicer Dicer, a data exploration tool in the EPIC EMR that allows for
customized searches on large patient populations. We developed a questionnaire to prompt and facilitate reproductive
health conversations (Table 2), which included 17 yes/no questions about patient comfort with SRH discussions, their con-
ditions’ impact on family planning, pregnancy, and breastfeeding, and preferences for receiving related information. Patients
responded through REDCap, a secure web application for building and managing online surveys and databases. We then
performed a descriptive analysis to evaluate responses, calculating percentages and the mean and standard deviation for
age. The study received IRB approval at our institution.

Results: 137 eligible patients received an online questionnaire. Table 1 summarizes general patient demographics. 59 of the
137 patients (43%) responded. Table 2 shows the responses. Almost 2/3 (64%) of respondents stated that their rheumatic
disease affected their plans to have children. 73% of patients indicated they did not know whether their conditions could

Table 1. Patient Demographics
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affect pregnancy, and more than half were uncertain about the effect of rheumatic disease on breastfeeding (56%). Regard-
ing treatments, 54% of patients were unaware of the effect of their medications on pregnancy, and 53% were uncertain of
medication effects on breastfeeding. Interestingly, more patients preferred to receive online resources for information about
their diseases and RH (68%) than directly from their physicians (36%) or printed materials (47%).

Conclusion: Our survey indicates that a significant proportion of respondents are impacted by rheumatic disease in their
family planning and pregnancy decisions. Results also reveal gaps in reproductive health knowledge among our female
patients and underscore the need for improved communication with healthcare providers. The preference for online
resources indicates a shift towards digital information dissemination, suggesting the potential for online educational materi-
als to increase patient engagement and help tailor management.

Disclosure: K. Topalsky: None; L. Frumker: None; M. Shamim: None; O. Pamuk: None; J. Colucci: None;
M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5.

Abstract Number: 0453

Risk of Active Disease Determines the Expert Opinion Use
of Biologics in Pregnancy, but Less in Breastfeeding, and in
Men Planning a Family

Andrea Pluma1, Linda Rüegg2, Sabrina Hamroun3, Axel Finckh4, Yvette Meissner5 and Frauke Foerger6, 1Vall d’Hebron
University Hospital, Barcelona, Spain, 2Inselspital, Bern University Hospital, Bern, Switzerland, 3Cochin University
Hospital, Paris, Ile-de-France, France, 4Geneva University Hospital, Geneva, Switzerland, 5Deutsches Rheuma-
Forschungszentrum, Berlin, Germany, 6University hospital Bern /Inselspital Bern, Bern, Switzerland

Table 2. Questionnaire and Patient Responses
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Counselling patients with rheumatic and musculoskeletal diseases (RMD) in the phase of reproduc-
tion, pregnancy and breastfeeding is a challenging task. The potential risk of drug therapy must be weighed against the risk
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of untreated RMD for the patient and the risk of fertility issues and unfavourable pregnancy outcomes. Therefore, inactive
disease is the treatment target and the prerequisite for improved outcomes. Given the limited amount of high quality data
on many anti-rheumatic drugs, we analysed the extent to which drug recommendations in daily practice may be related to
considerations of disease activity.

Methods: The current EULAR task force on antirheumatic drugs in reproduction, pregnancy and lactation includes 21 inter-
national experts prescribing drugs. In December 2023 these experts were asked to fill in a web-based questionnaire similar
to the one used for the 2016 EULAR points to consider for use of antirheumatic drugs in pregnancy and breastfeeding [1].
The questionnaire addressed drug use before or during pregnancy, during breastfeeding and in male patients planning to
conceive. For each drug, the expert had to choose one of the four options: (1) recommend the drug in the same way as if
the patient was not pregnant / breastfeeding / planning to conceive, (2) only recommend the drug if one feared at least
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moderate or (3) severe disease in its absence, or (4) would never recommend the drug in pregnancy / while breastfeeding / in
a male patient planning to conceive.

[1] Gotestam Skorpen C et al. Ann Rheum Dis. 2016 May;75(5):795-810.
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Results: The expert opinion on the use of drugs in women before and during pregnancy (Figure 1A) showed that the majority
recommended pregnancy-compatible csDMARDs, the TNFi certolizumab and IVIG in the same way as if the patient was not
pregnant. The use of other TNFi and non-TNFi biologics in pregnant women was primarily recommended if there was a risk
of moderate or severe disease activity without the drug. Similarly, experts recommended NSAIDs and oral glucocorticoids
almost exclusively for the control of active disease states.

In breastfeeding women TNFi and other biologics, compatible csDMARDs, NSAIDs and oral glucocorticoids were most
often recommended in the same way as if the patient did not breastfeed (Figure 1B).

In male patients planning to conceive most antirheumatic drugs were recommended in the same way as outside family plan-
ning (Figure 1C).

Conclusion: Experts in the field base their recommendations for the use of antirheumatic drugs in women before and during
pregnancy primarily on the evidence of drug safety and the potential risk of active disease for the mother and the fetus. The
expert’s risk benefit analysis is most obvious for the recommendations on the use of biologics in women planning a family.
On the other hand, a more permissive recommendation of antirheumatic drugs is possible for breastfeeding women and
men planning to conceive due to the absence of fetal exposure.

Expert opinion on use of antirheumatic drugs in women before or during pregnancy, in breastfeeding women, and in male
patients planning to conceive Among the current EULAR task force, 21 experts were drug prescribers and replied to a sur-
vey on drug use in women before and during pregnancy, breastfeeding women and male patients planning to conceive. A)
Answers to the question about drug use before or during pregnancy: What would you recommend to a woman under this
medication who wants to conceive or already has a positive pregnancy test?

B) Answers to the question about drugs during breastfeeding: What would you recommend a woman under this medication
who wants to breastfeed?

C) Answers to the question about drugs in male patients planning to conceive: What would you recommend a male patient
under this medication who wants to conceive?

Disclosure: A. Pluma: None; L. Rüegg: None; S. Hamroun: None; A. Finckh: None; Y. Meissner: None;
F. Foerger: None.

Abstract Number: 0454

Evaluating the Rate of Cervical Cancer Screening and HPV Vaccination in
Women with Systemic Lupus Erythematosus Within a Large Urban
Healthcare System

Alana Haussmann1, Eunice Adu Dapaah2, John FitzGerald2 and Maureen McMahon3, 1University of California Los
Angeles, Santa Monica, CA, 2UCLA, Los Angeles, CA, 3UCLA David Geffen School of Medicine, Los Angeles, CA
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Background/Purpose: Prior research has outlined an increased incidence of cervical dysplasia and cervical cancer in
women diagnosed with systemic lupus erythematosus (SLE). These individuals face an elevated risk due to both their inflam-
matory disease and the use of immunosuppressive medications, and increased prevalence of human papillomavirus (HPV)
infection. The current guidelines from the United States Preventive Services Task Force (USPSTF) advise cervical cancer
screening for women aged 21-65 years, with intervals of 3-5 years determined by age and HPV co-testing. Our objective
was to evaluate the percentage of women with SLE who underwent documented cervical cancer screening in accordance
with these guidelines. We also aimed to understand rates of HPV vaccination in this population.

Methods: This is a single-system retrospective review of female patients ages 21-65 years with a chart diagnosis of SLE
between January 2019 and January 2024. Patients had to have a primary care provider (PCP) within fourteen clinic locations
of the University of California Los Angeles (UCLA) health system. HPV-co-testing is standard practice in this system and thus
we reviewed presence of pap smear within the last five years. Patients with hysterectomy for non-cervical cancer reasons
were excluded. We analyzed the proportion of remaining patients for presence of cervical cancer screening, cervical dyspla-
sia. HPV vaccination since 2006 was recorded for this population.

Results: Of the 614 patients included in the final analysis (Figure 1), 351 (57.2%) had age-appropriate cervical cancer
screening documented in the medical record. This is in comparison to estimates of age-appropriate screening per USPFTS
guidelines of 72.4% of all women nationally. 263 (42.3%) of patients had no prior cervical cancer screening data available in
the chart. Of all 351 patients with guideline-appropriate pap smear, 22 (6.3%) were found to have cervical dysplasia. Only
23 patients (3.7%) had ever received at least one HPV vaccination.

Conclusion: Our findings indicate that primary care providers in our health system screen for cervical cancer in SLE patients
and vaccinate against HPV at rates below the national average for all women. The current national average for cervical can-
cer screening is already suboptimal, and it becomes even more concerning for SLE patients due to their elevated risk for cer-
vical dysplasia and cancer. One potential obstacle is a lack of sufficient education about the link between these disease

Figure 1: Study Population
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states and the risk of cervical cancer. We suggest a proactive role for rheumatologists in educating both patients and primary
care providers on this important topic.

Disclosure: A. Haussmann: None; E. Adu Dapaah: None; J. FitzGerald: Arthritis Foundation, 5, NIAMS, 5, NIDDK, 5;
M.McMahon: Amgen, 2, Artivia, 2, Astra Zeneca, 6, Aurinia, 6, Bristol-Myers Squibb(BMS), 2, Genentech, 2, GSK, 2, 6.
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Ikwinder Preet Kaur1, Gurjit Kaeley2, Cristine Arcilla3, Ngun Par4 and Thway Myant5, 1University of Florida College of
Medicine, Jacksonville, FL, 2UF COM-J, Ponte Vedra Beach, FL, 3University of Florida Jacksonville, Jacksonville, FL,
4University of Florida Jacksonville Physicians Inc, Jacksonville, 5UF Jacksonville, Mia, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: RMD patients are at increased risk of adverse pregnancy outcomes either from the active disease
itself or the use of immunosuppressants incompatible with pregnancy. Inadequate education often leads to the underutiliza-
tion of effective and safe contraception. The adverse pregnancy outcomes and teratogenesis necessitate adequate coun-
seling of birth control methods and ensuring compliance. According to ACR guidelines for the management of
reproductive health, IUD and implants is considered as a highly effective method; progestin only pill, depo medroxyproges-
terone acetate, oral contraceptive as effective, and condom as a less effective method. It is preferred to either use a highly
effective method or to combine two other forms of contraception. We aimed to improve counseling about appropriate con-
traception methods for RMD patients on teratogenic medications.

Methods: This quality improvement (QI) project retrospectively analyzed the medical records of 60 female patients of repro-
ductive age with RMDs who were on methotrexate, leflunomide, mycophenolate mofetil, mycophenolic acid, and cyclophos-
phamide. The initial data (pre-intervention phase) was collected from June 2022 to August 2022 at two University of Florida

Figure 1. Counseling about effective contraception method
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College of Medicine clinic sites, in Jacksonville. Counseling regarding effective and safe contraception methods during random
clinic sessions was recorded. Interventions included educating residents, fellows, faculty, and ancillary staff periodically about
the current ACR guidelines for the management of reproductive health and creating flyers. A smart phrase was generated in
the electronic health system for teratogenic medications, their pregnancy-related adverse effects, forms of contraception
including their effectiveness, and Risk Evaluation and Mitigation Strategy (REMS) form education. A subsequent retrospective
chart review of 60 patients was performed in January 2023 to June 2023 to analyze the impact of interventions.

Results: Pre-intervention data showed a significant need for improvement in contraception counseling. Only 14% of
patients were inquired about the type of contraception methods and < 30% were counseled on effective methods. Post-
intervention, the percentage of women with documented birth control counseling increased to 73% along with documenta-
tion regarding type of birth control methods (Figures 1 and 2). Around 51% of patients were taking mycophenolate, 40% on
methotrexate, and 9% on leflunomide. None of the patients was taking cyclophosphamide. Around 20% of patients were
sexually active but not using any contraception (Figure 3). These patients were offered gynecology referral in addition to
appropriate counseling by rheumatology staff.

Conclusion: This QI project demonstrates the importance of integrating contraception counseling into routine rheumatology
visits for women of childbearing age, especially those on teratogenic medications. We developed various resources (hand-
outs, electronic smart-phrase) that facilitated the conversation about birth control and improved documentation. This project
adds to the growing evidence that contraception counseling is crucial for optimal reproductive health in RMD patients.

Disclosure: I. Kaur: None;G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, Janssen, 5, Novartis,
5; C. Arcilla: None; N. Par: None; T. Myant: None.

Figure 2. Inquiry about contraception method

Figure 3. Type of contraception method

920

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0456

Use of Machine Learning to Evaluate Incremental Value of Actigraphy
Data for Classifying Treatment Response in Patients with Rheumatoid
Arthritis

Jeffrey Curtis1, Yujie Su2, Cassie Clinton3, David Curtis4, Laura Stradford5, Patrick Zueger6, William Benjamin Nowell7,
Pankaj Patel8, Esteban Rivera9, Kelly Gavigan4, Shilpa Venkatachalam10 and Fenglong Xie3, 1FASTER Medicine, Hoover,
AL, 2Illumination Health, Hoover, AL, 3University of Alabama at Birmingham, Birmingham, AL, 4Global Healthy Living
Foundation, Upper Nyack, NY, 5Global Healthy Living Foundation, Nyack, NY, 6AbbVie Inc, North Chicago, IL, 7Regeneron,
New York, NY, 8AbbVie Inc., North Chicago, IL, 9Global Healthy Living Foundation, Long Island City, NY, 10Global Healthy
Living Foundation, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Digital health technology to collect electronic patient reported outcomes (ePRO) and biosensor data
are increasingly used to generate real-world data in pharmacoepidemiology. However, the utility of passive biosensor data
from actigraphy devices incremental to collecting ePRO data to classify treatment response in rheumatoid arthritis (RA) or
other musculoskeletal conditions is not clear. The aim of this analysis was to determine the incremental value of actigraphy
data in classifying treatment response among RA patients.

Methods:We conducted a prospective observational study at 28 US community rheumatology clinics among RA patients
initiating upadacitinib or adalimumab. Patients contributed multiple ePROs at home on a smartphone app (PatientSpot, for-
merly ArthritisPower) on a daily, weekly and monthly basis (mean duration 2 min/day) from baseline to a follow-up visit
occurring about 3-4 months later. We incorporated ePRO data, with and without actigraphy data, from a study-provided
device (Fitbit Versa3) into machine learning (ML) models to classify whether patients achieved low disease activity (LDA)
or remission (REM; Clinical Disease Activity Index < 10) as assessed by a rheumatologist at the follow-up visit. Feature engi-
neering was performed on both ePRO and actigraphy raw data to derive within-person slope and variance of longitudinal
change. A 2/3:1/3 random split sample approach was used to create separate training and testing samples; precision (pos-
itive predictive value) and recall (sensitivity) from the testing dataset were used to compare model accuracy.

Results: A total of 150 RA patients completed the study, and 96 contributed actigraphy data. Mean(SD) age was
52(12) years and 79% were women. A total of 62% (test sample) achieved LDA or REM. With only ePRO data, the best-
performing ML generalized linear model achieved 86% precision and 75% recall to classify LDA and required 6 ePROs lon-
gitudinally to obtain adequate model performance. Ensemble ML methods attained higher recall (97%; 67% precision). The
most important ePROs for classifying patients in LDA or REM were PROMIS fatigue, pain intensity, RADAI5, PROMIS phys-
ical function, PROMIS anxiety, and PROMIS pain interference. With the addition of passive actigraphy data, performance
was similar or better (86% precision, 83% recall), and required fewer actively collected ePROs (pt global, RADAI5, PROMIS
anxiety).

Conclusion: Longitudinal ePRO data collected at home accurately classified treatment response to new RA therapies. Pas-
sively contributed actigraphy data increased model performance slightly and reduced participant burden for data collection.
Remote actigraphy data capture may be useful to develop a better understanding of real-world patient experience and treat-
ment response.
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Disclosure: J. Curtis: Abbvie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Labcorp,
2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron, 2, 5, UCB, 2, 5; Y. Su: None; C. Clinton: None;
D. Curtis: None; L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global Healthy Living Foundation, 3, Pfizer,
5; P. Zueger: AbbVie, 3, 11; W. Nowell: AbbVie, 2, 5, Amgen, 5, Global Healthy Living Foundation, 12, former
employee, Janssen, 2, 5, Regeneron Pharmaceuticals, 3, Scipher Medicine, 5; P. Patel: AbbVie, 3, 11; E. Rivera:
Global Healthy Living Foundation, 3; K. Gavigan: Global Healthy Living Foundation, 3; S. Venkatachalam: None;
F. Xie: None.

Abstract Number: 0457

Metabolic Syndrome, Adipokines, and Response to Advanced Therapies
in Rheumatoid Arthritis

Joshua Baker1, George Reed2, Geoffrey Thiele3, Dimitrios Pappas4, christina Charles-Schoeman5, Monica Guma6, Leslie
Harrold7, Jeffrey Curtis8 and Joel Kremer9, 1Department of Medicine, Perelman School of Medicine University of
Pennsylvania, Philadelphia, PA, 2University of Massachusetts Chan Medical School, Worcester, MA, 3University of
Nebraska Medical Center, Omaha, NE, 4CorEvitas, New York, NY, 5UCLA Medical Center, Santa Monica, CA, 6UCSD, La
Jolla, CA, 7CorEvitas, Northborough, MA, 8University of Alabama at Birmingham, Hoover, AL, 9The Corrona Research
Foundation, Delray Beach, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: While BMI has been associated with response to therapy in several studies in rheumatoid arthritis
(RA), it is not a comprehensive measure of the metabolic consequences of obesity. Few studies have evaluated metabolic
syndrome (central adiposity, hypertension, lipid abnormalities, and insulin resistance), its individual components, and their
independent effects on treatment response. We determined if metabolic syndrome, its components, and adipokines (adipo-
nectin, leptin, Fibroblast Growth Factor-21) were associated with response to biologic therapies among patients with RA.

Methods: This study included participants with RA and at least moderate disease activity initiating either TNFi or non-TNFi
biologic therapies from the Comparative Effectiveness Registry to study Therapies for Arthritis and Inflammatory
Conditions (CERTAIN) cohort within the CorEvitas registry. Metabolic syndrome was defined according to the National Cho-
lesterol Education Program Adult Treatment Panel III definition. Adipokines were assessed on stored samples from a sub-
sample of responders and non-responders to both TNFi and non-TNFi therapies (N=200). The primary outcome was the
achievement of a change as large as the minimal clinically important difference (MCID) for the Clinical Disease Activity Index

Table 1: Adjusted OR for achieving CDAI MCID at 6 months for metabolic syndrome and its individual components. Each variable is evaluated in a
separate model adjusting for the covariates below.
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(CDAI) at 6 months. Low disease activity was a secondary outcome (CDAI< 10). Associations were quantified using multivar-
iable logistic regression, accounting for age, sex, baseline CDAI, prior biologic use, biologic class, ACPA/RF status, disease
duration, and CRP.

Results: Among 2,368 participants, 687 (29%) had metabolic syndrome. Metabolic syndrome was associated with lower
odds of achieving CDAI MCID [OR: 0.69 (95% CI: 0.56,0.86) p=0.001]. Each component except hypertension was associ-
ated with a lower odds of achieving MCID and each was associated with low disease activity (LDA) (Table 1). There was a
dose-dependent reduction in response rate according to the number of components present (Figure 1). The addition of
metabolic syndrome to a model that included BMI improved model fit (p=0.008). Only underweight BMI and severe obesity
were associated with a lower odds of response compared to normal BMI independent of metabolic syndrome
[OR (underweight): 0.24 (95% CI: 0.075,0.77), p=0.02]. Associations between metabolic syndrome and response were sim-
ilar between patients receiving TNFi [OR: 0.65 (95% CI: 0.49,0.87) p=0.003] v. non-TNF therapies [OR: 0.76 (95% CI:
0.55,1.04), p=0.08] (p-for-interaction=0.49) (Figure 2). Adipokines were each associated with the presence of metabolic
syndrome but were not associated with the achievement of MCID.

Conclusion:Metabolic syndrome is associated with lower response rates with the initiation of a biologic therapy in RA, with
similar effects for both TNFi and non-TNFi agents. These observations suggest that metabolic aspects of obesity, indepen-
dent of weight alone, are important. Adipokines were associated with metabolic syndrome but not with clinical response
suggesting they do not play a mediating role. These associations have implications for trial design and clinical practice,
though further study is needed to define the underlying mechanisms.

Disclosure: J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; G. Reed: CorEviitas,
LLC, 2, Corrona Research Foundation, 2;G. Thiele: None;D. Pappas: CorEvitas, 3, 11, Corrona Research Foundation,
4; c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alexion, 5, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5,
CSL Behring, 5, Galapagos, 2, Janssen, 5, Octapharma, 2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2;M. Guma: regeneron,
3, sonoma, 5; L. Harrold: corevitas, 3; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK),

Figure 1: Odds of response by the number of components of metabolic syndrome present assuming an ordinal/linear effect.

Figure 2: Odds of response for patients with metabolic syndrome compared to those without, stratified by initiators of either TNFi or non-TNFi
biologics.
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2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; J. Kremer: Eli
Lilly, 2.

Abstract Number: 0458

Long-Term Outcomes in Seronegative Rheumatoid Arthritis

Bradly Kimbrough1, Cynthia Crowson2, Sara Achenbach3 and Elena Myasoedova2, 1Mayo Clinic Rochester, Rochester,
MN, 2Mayo Clinic, Rochester, MN, 3Mayo Clinic, Rochester, Rochester, MN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Seronegative rheumatoid arthritis (RA) is a heterogenous disease distinct from seropositive RA
regarding genetic risk factors, pathobiology, and prognosis. Notably, recent studies have shown an increasing incidence
of seronegative RA. However, there is limited data regarding long-term outcomes. The purpose of this study was to deter-
mine the cumulative incidence of diagnosis switching, drug-free remission (DFR), and initiation of a biologic or targeted syn-
thetic disease modifying anti-rheumatic drug (b/tsDMARD) in patients with seronegative RA.

Methods: This study evaluated the 10-year cumulative incidence of various prognostic features in patients with seronegative
RA using a population-based inception cohort. All adult patients with incident seronegative (rheumatoid factor-/anti-cyclic
citrullinated peptide antibody-) RA between January 1, 2005, through December 31, 2014, meeting the 1987 and/or the
2010 American College of Rheumatology classification criteria were included. Data was collected through manual chart
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review. A change in diagnosis was defined as a persistent change in diagnosis by a rheumatologist. As clinical disease activ-
ity indices were not available for all patients, DFR was defined as a period of least 6 months where the patient was no longer
on treatment for RA and did not have evidence of active inflammatory arthritis on evaluation by a rheumatologist. Aalen-
Johansen methods were used to calculate the 10-year cumulative incidence of a change in diagnosis, adjusting for the com-
peting risk of death, and of DFR and initiation of a b/tsDMARD, adjusting for the competing risks of death or change in
diagnosis.

Results: A total of 176 patients (68% female) were included (Table). During a median of 11.8 years of follow-up, 32 patients
had a change in diagnosis, 40 reached DFR, and 30 initiated a b/tsDMARD. The 10-year cumulative incidence of a change in
diagnosis was 15.1% (95% confidence interval [CI]: 10.6-21.6%; Figure). New diagnoses included (number of patients)
spondyloarthropathy (11), seropositive RA (6), osteoarthritis (5), crystalline arthritis (3), connective tissue disease (3), infection
related arthropathy (1), paraneoplastic arthropathy (1), remitting seronegative symmetrical synovitis with pitting edema (1),
and sarcoidosis (1). The 10-year cumulative incidence of DFR and initiation of a b/tsDMARD was 26.9% (95% CI:
20.5-35.4%) and 18.9% (95% CI: 13.4-26.5%), respectively (Figure). Among 90 patients with incident RA between
2010-2014, there was no significant difference in the cumulative incidence of a change in diagnosis or DFR between patients
who met the 2010 classification criteria (n=57) versus those who only met the 1987 criteria (n=33).

Conclusion: After an initial diagnosis of seronegative RA, only a small portion of patients had a change in diagnosis by year
10. The most common change in diagnosis was to a spondyloarthropathy, followed by seroconversion to seropositive
RA. About a quarter of patients will experience DFR.
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Disclosure: B. Kimbrough: None; C. Crowson: None; S. Achenbach: None; E. Myasoedova: None.

Abstract Number: 0459

Tocilizumab Demonstrates Superior Inhibition of MMP-Mediated
Basement Membrane Collagen Degradation Compared to Methotrexate
or Placebo

Dovile Sinkeviciute1, Sofie Falkenloeve Madsen2, Nicolas Willumsen3, Patryk Drobinski3, Morten Karsdal3 and Anne-
Christine Bay-Jensen3, 1Nordic Bioscience, Herlev, Hovedstaden, Denmark, 2University of Copenhagen,
Copenhagen N, Denmark, 3Nordic Bioscience, Herlev, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) pathogenesis involves a range of immune cells, for instance T-cells, neu-
trophils and macrophages. They produce proinflammatory factors, such as proteolytic enzymes, which interact with tissue
components such as collagens, leading to a release of unique tissue fragments into the circulation. Type IV collagen is a
basement membrane supporting endothelium and epithelium. From previous studies, we know that T-cell activity may be
quantified by measuring C4G, a metabolite of Granzyme B (a cytotoxic granule enzyme) mediated degradation of type IV col-
lagen, while C4M is a marker of MMP activity 1. Quantifying these unique metabolites reflecting the interaction between
immune cell and type IV collagen may provide a deeper understanding of the tissues affected by RA and be more relevant
to disease activity and progression than simply quantifying the immune cell number or cytokines 2. The objective was to
investigate the association between the unique immune cell activity metabolites C4G and C4M, and clinical outcomes in
RA before and after intervention with tocilizumab, methotrexate (MTX) and placebo.

Methods: This is an explorative post-hoc analysis of left-over samples from the AMBITION trial (NCT00109408). The two
biomarkers were measured pre- and post-treatment serum samples (8 weeks) in 169 biological naïve RA patients treated
with either tocilizumab (TCZ, 8 mg/kg), placebo or methotrexate (MTX) monotherapy (7.5-20 mg/kg). Biomarker levels were
correlated to clinical outcomes by Spearman’s correlation. Comparison between treatment and treatment groups were
done by ANCOVA, adjusted for baseline biomarker levels, age, sex, BMI, and disease duration.

Table 1. Correlation between markers of type IV collagen destruction and clinical outcomes.
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Results: Patients had a median (IQR) age of 50 (42-59) and were primarily female (79%) and white (88%). Baseline serum
C4G was correlated significantly correlated to age and swollen joint count (SJC) (table 1), while C4M was correlated to
CRP, SJC, DAS28, ESR, health assessment questionnaire (HAQ). Additionally, patients treated with TCZ had significantly
decreased levels of C4M, but not C4G, compared to the MTX and placebo group (figure 1).

Conclusion: Type IV collagen is a basement membrane protein important for tissue integrity. It is degraded during RA lead-
ing to a destabilized tissue. The two biomarkers C4G and C4M were differentially associated with clinical outcome mea-
sures. Importantly, only C4M, MMP derived tissue destruction, could be inhibited by tocilizumab. None of the markers
were modulated by MTX.

Disclosure: D. Sinkeviciute: Nordic Bioscience, 3, 11; S. Madsen: None; N. Willumsen: Nordic Bioscience, 3, 11;
P. Drobinski: Nordic Bioscience, 3, 11; M. Karsdal: Nordic Bioscience, 3, 11; A. Bay-Jensen: Nordic Biosci-
ence, 3, 11.

Abstract Number: 0460

Cartilage Damage or (sub)luxation of Finger Joints: Impact on Physical
Function in Patients with Rheumatoid Arthritis

Takehisa Ogura1, Yasuto Minegishi2, Chihiro Imaizumi1, Reina Maezawa1, Takaharu Katagiri1 and Hideto Kameda1,
1Toho university, Tokyo, Japan, 2Toho University, Tokyo

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: It has been reported that radiographic joint space narrowing (JSN) score affects the health assess-
ment questionnaire-disability index (HAQ-DI) score in rheumatoid arthritis (RA) patients. However, it has not been deter-
mined whether cartilage damage or (sub)luxation of small joints predominantly affects the HAQ-DI score. Therefore, we
directly evaluated cartilage damage by ultrasonography (US) in addition to radiographic JSN score, and examined their
impact on HAQ-DI score.

Figure 1. Changes in C4G and C4M levels after treatment with placebo, MTX or tocilizumab.
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Methods: Patients with RA in disease activity score (DAS) 28-C-reactive protein (CRP) ≤3.2 were evaluated using the HAQ-
DI, the JSN score of the modified total Sharp score by radiographic examination of the bilateral metacarpophalangeal joints
and proximal interphalangeal joints of the second to fifth fingers, the presence of dislocation or subluxation, and cartilage by
US using a semiquantitative score with a 3-point scale from 0-2. The total score of 16 joints was calculated as the JSN score
(maximum score; 64) and US score (maximum score; 32), respectively. HAQ-DI ≤ 0.5 was defined as functional remission,
and the functional remission group and non-remission group were compared. Furthermore, logistic regression analysis
was performed to include age, gender, disease duration, DAS28-CRP, Body Mass Index, and use of biological disease-
modifying antirheumatic drugs (bDMARDs) as explanatory variables for functional remission based on previous studies
and univariate analysis.

Results: A total of 101 patients were included. Median age, disease duration, and DAS28-CRP were 64 years, 5.8 years,
and 1.71, respectively. The median HAQ-DI was 0.12, and 78 patients (77%) achieved the remission criteria. Comparing
function remission and non-remission groups, the remission group was significantly younger and had lower DAS28-CRP,
but there was no significant difference in disease duration (Table 1). There were no significant differences in JSN and US
scores, and radiographs showed more (sub)luxations in the non-remission group (12% vs. 30%, p=0.047). In the model,
including the JSN score (model 1) and US score (model 2), respectively, both JSN score and US score had no significant
effect on functional remission, with odds ratios of 0.98 (p=0.50) and 1.02 (p=0.78), respectively (Table 2). However, when
the US score and the presence of (sub)luxation were included (model 3), the odds ratio for the presence of (sub)luxation

Table 1. Patient characteristics and imaging findings

Table 2. Multivariate analysis of the factors associated with functional remission
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was 0.19 (p=0.048), and it was an independent factor that prevented the achievement of functional remission along with
DAS28-CRP.

Conclusion: This study indicates that (sub)luxation of small joints, rather than cartilage damage, affect physical function in
RA patients.

Disclosure: T. Ogura: AbbVie/Abbott, 6, Asahikasei, 6, Bristol-Myers Squibb(BMS), 6, Eisai, 6, Eli Lilly, 6, Janssen,
6, Mitubishi Tanabe, 6, Novartis, 6, Pfizer, 6, Taisho, 6; Y. Minegishi: None; C. Imaizumi: None; R. Maezawa: None;
T. Katagiri: None; H. Kameda: AbbVie GK, 2, 5, 6, Asahi-Kasei, 2, 5, 6, Boehringer Ingelheim GmbH, 2, 5, 6, Bristol-
Myers Squibb, 2, 6, Chugai, 2, 5, 6, Eisai, 5, Eli Lilly Japan K.K., 2, 6, Janssen K.K., 2, 6, Mitsubishi-Tanabe, 2, 5,
6, Novartis, 2, 6, Pfizer Japan, 2, 6, Sanofi K.K., 2, 6, Taisho, 5, UCB Japan, 2, 6.

Abstract Number: 0461

Complete Description of the Three Pathways of the Complement System
in a Series of 430 Patients with Rheumatoid Arthritis

ivan Ferraz-Amaro1, Maria Garcia-Gonzalez2, Fuensanta Gomez-Bernal3, Juan Carlos Quevedo-Abeledo4 and Miguel
Angel Gonzalez-Gay5, 1Rheumatology, Hospital Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain,
2Hospital Universitario de Canarias, SC Tenerife, Canarias, Spain, 3Hospital Universitario de Canarias, Santa Cruz de
Tenerife, Canarias, Spain, 4Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de GC, Canarias, Spain,
5University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The complement (C) system has been implicated in the etiopathogenesis of rheumatoid arthritis
(RA). We aimed to examine the correlation between an in-depth evaluation of the C system and the characteristics of
patients with RA including disease activity and the presence of rheumatoid factor and anti-citrullinated protein autoanti-
bodies (ACPA).

Methods: Functional assays of the three pathways of the C system, utilizing new-generation techniques, were evaluated in a
cohort of 430 patients diagnosed with RA. Additionally, serum levels of C products associated with the three pathways were
examined, encompassing C1q for the classical pathway, factor D and properdin for the alternative pathway, and lectin for
the lectin pathway. Other assessed components included C1q inhibitor, C2, C4, and C4b for the classical and lectin path-
ways; C3, C3a, and C4b for the common pathway; and C5, C5a, and C9 for the terminal pathway. Multivariable linear
regression analysis was conducted.

Results: Functional tests and individual components of the C correlated with acute phase reactants and indices of disease
activity (heatmap of Figure 1). Notably, CRP exhibited positive and significant correlations with functional tests of all three C
pathways and nearly all individual components. These correlations were particularly pronounced for the final components of
the C pathway, such as the common and terminal pathways. Similar patterns were observed for ESR. All four disease activity
indices showed significant and positive associations with the functional test of the classical pathway but were less consistent
for the alternative and lectin routes. SDAI, which does not incorporate CRP in its formula, demonstrated positive and signif-
icant relationships with the classical and lectin cascades but not with the alternative. CDAI also revealed positive correlations
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with the functional tests of the classical and lectin pathways, as well as with factor I and C5. Remarkably, correlations of dis-
ease activity scores to activated C proteins like C3a and C5a were not significant. In the multivariable adjustment, the clas-
sical pathway exhibited higher values (indicating less consumption) in patients with high or moderate activity compared to
those in remission or with low activity for both the DAS28-CRP and CDAI scores. Likewise, for the components of the C sys-
tem in the common and terminal pathways, higher values were observed in the moderate to high disease activity group.

Figure 1. Spearman Rho correlation analysis of complement (C) system pathways and individual particles to acute phase reactants and disease
activity scores. DAS28: Disease Activity Score in 28 joints, CDAI: Clinical Disease Activity Index, SDAI: Simple Disease Activity Index, CRP: C reac-
tive protein, ESR: erythrocyte sedimentation rate, CL: classical, LE: lectin: alternative, fI: factor I, fD: factor D. Significant correlation coefficients
p<0.05 are depicted as *.

Figure 2. Complement (C) pathways and individual elements values for four categories defined by the presence or absence of rheumatoid factor
(RF) and anti-citrullinated protein antibodies (ACPA) Values are shown standardized to allow comparison between them. * denotes if the compar-
ison between each category, using RF-ACPA- as the reference, is significant (p<0.05). CL: classical, LE: lectin: alternative, fI: factor I, fD: factor D.
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The differences in the C pathways based on the presence of rheumatoid factor and ACPA are detailed in Figure 2. Patients
with rheumatoid factor and ACPA, or positive for either one but not the other, exhibited lower levels (indicating more con-
sumption) of the classical pathway functional test. This phenomenon was not observed for the alternative and lectin path-
ways. Concerning the individual components, patients positive for both rheumatoid factor and ACPA showed lower levels
of factor D and C4b, with a tendency to display higher values of C5a and C9.

Conclusion: In RA, disease activity leads to an increase in C molecules and functional assays. Conversely, positivity for
rheumatoid factor or anti-citrullinated protein autoantibodies is associated with C consumption.

Disclosure: i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6,
sanofi, 6; M. Garcia-Gonzalez: None; F. Gomez-Bernal: None; J. Quevedo-Abeledo: None; M. Gonzalez-
Gay: None.

Abstract Number: 0462

Circulating Mediators of Endothelial Dysfunction as Predictors of
Incident Heart Failure in Rheumatoid Arthritis

Tate Johnson1, Michael Duryee1, Carlos Hunter1, Punyasha Roul2, Joshua Baker3, grant Cannon4, Beth Wallace5, Paul
Monach6, Andreas Reimold7, Gail Kerr8, Isaac Smith9, John Richards10, Katherine Wysham11, Gary Kunkel12, Iris Lee13,
Daniel Anderson14, Geoffrey Thiele1, Ted Mikuls1 and Bryant England1, 1University of Nebraska Medical Center, Omaha,
NE, 2UNMC, Omaha, NE, 3University of Pennsylvania, Philadelphia, PA, 4University of Utah and Salt Lake City VA, Salt
Lake City, UT, 5Michigan Medicine, VA Ann Arbor Healthcare System, Ann Arbor, MI, 6VA Boston Healthcare System,
Boston, MA, 7Dallas VA Medical Center, Dallas, TX, 8Washington DC VAMC/Georgetown and Howard Universities,
Washington, DC, 9Duke University Hospital, Durham, NC, 10Veterans Affairs Pittsburgh Healthcare System, Pittsburgh,
PA, 11VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 12University of Utah and George E Wahlen VAMC,
Salt Lake City, UT, 13Washington University in St Louis, Saint Louis, MO, 14University of Nebraska Medical Center,
Durham, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Endothelial dysfunction, leading to myocardial inflammation and dysfunction, may drive a height-
ened risk of heart failure (HF) in people with rheumatoid arthritis (RA). Circulating mediators of endothelial dysfunction (solu-
ble vascular cell adhesion molecule-1 [sVCAM-1] and pentraxin-3) that predict HF development in non-RA populations are
upregulated in RA; however, their influence on HF development in RA is unknown. We examined these analytes as predic-
tors of incident HF and HF subtypes, independent of RA disease activity.

Methods: In a multicenter, prospective cohort of US Veterans with RA, pentraxin-3 and sVCAM-1 were measured from
banked serum at enrollment. Analyte concentrations were log-transformed, standardized, and categorized into quartiles.
Incident HF was defined as the first HF hospitalization or HF-related death after enrollment, using validated administrative
algorithms in linked VA, Medicare, and National Death Index data. Left ventricular ejection fraction (LVEF) values were
extracted from clinical notes through a validated natural language processing tool, and HF subtypes (HF with reduced EF
[HFrEF] < 50%, HF with preserved EF [HFpEF] ≥50%) were defined by the most proximate LVEF within 1 year prior to a
HF event, or if missing, < 30 days following the event. Participants free of HF were followed to incident HF, death, or end
of study period (01/2020). Cox regression was used to test the association of sVCAM-1 and pentraxin-3 concentrations with
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incident HF, adjusting for traditional cardiovascular (CV) risk factors and RA disease activity (DAS28). We tested the dose-
dependent relationship of analyte quartiles with incident HF risk in similar Cox regression models, stratified by DAS28
categories.

Results: Among 2,271 participants (mean age 64 years, 87% male, mean DAS28 3.6) free of HF at baseline, 169 incident
HF events occurred over a median follow up of 6.9 years. Mean pentraxin-3 (p< 0.01), but not sVCAM-1 (p=0.11) concen-
tration was higher in those with moderate to high DAS28. After adjustment for demographics and traditional CVD risk fac-
tors, sVCAM-1 concentration was associated with an increased risk of incident HF (Table 1; per SD aHR 3.22
[2.02-5.12]), which persisted after additional adjustment for DAS28 (aHR 3.12 [1.80-5.40]). Associations between
sVCAM-1 with HFrEF (aHR 3.28 [1.47-7.32]) and HFpEF (aHR 2.56 [1.05-6.22]) were similar. Survival worsened (Figure 1;
log-rank p< 0.001) and strength of association with incident HF increased among higher quartiles of sVCAM-1 (Figure 2;Q4
vs. Q1 aHR 2.92 [1.54-5.54]; p for trend < 0.001). Patterns were similar after stratification by moderate or high (p for trend =
0.046) vs. low RA disease activity or remission (p for trend = 0.002). Pentraxin-3 was not associated with incident HF or HF
subtypes (range aHR 0.91-0.96).

Conclusion: In a large, prospective RA cohort, sVCAM-1 concentrations were associated with a dose-dependent increase
in the risk of incident HF, independent of traditional CV risk factors and RA disease activity. These findings implicate endo-
thelial dysfunction as an independent risk factor for HF in RA and may inform research into targeted prediction and manage-
ment strategies to prevent HF development in RA.

Table 1. Association of endothelial dysfunction mediator concentrations with incident HF in US Veterans with rheumatoid arthritis

Figure 1. Kaplan-Meier estimates of incident HF by sVCAM-1 quartile
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Disclosure: T. Johnson: None; M. Duryee: None; C. Hunter: None; P. Roul: None; J. Baker: Cumberland Pharma,
2, Formation Bio, 2, Horizon, 5; g. Cannon: None; B. Wallace: None; P. Monach: HI-Bio, 2; A. Reimold: None;
G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis,
1, Pfizer, 6, Sanofi, 6, UCB, 1; I. Smith: None; J. Richards: None; K. Wysham: None; G. Kunkel: None; I. Lee: None;
D. Anderson: None; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 5.

Abstract Number: 0463

Evaluation of Inflammatory Indices as Predictive Biomarkers of Carotid
Plaque in Patients with Rheumatoid Arthritis

Jose Antonio Davila Jimenez1, Dionicio Galarza-Delgado2, Iris Jazmín Colunga Pedraza3, jose Ramon Azpiri-Lopez4,
Rosa Icela Arvizu-Rivera3, Jesus Cardenas-de la Garza5, Aleydis Gonzalez Melendez3, Andrea Guajardo Aldaco3, Maria
F. Elizondo-Benitez6, Rebeca L. Polina-Lugo3 and Diego Salcedo-Almanza7, 1Universidad Autonoma de Nuevo Leon,
Monterrey, Nuevo Le�on, Mexico, 2UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 3Division of
Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey,
Mexico, 4Division of Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo
Leon, Monterrey, Mexico, 5Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 6Division of
Rheumatology, University Hospital n"Dr. Jose Eleuterio Gonzalezn", Universidad Autonoma de Nuevo Leon, Monterrey,
Nuevo Le�on, Mexico, 7Division of Radiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de
Nuevo Leon, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) have an increased cardiovascular (CV) risk compared to the
general population. All stages of the atherogenic process appear to be accelerated in RA. Because the presence of carotid
plaque is an independent predictor of CV events and its timely treatment has been associated with beneficial effects, a

Figure 2. Forest plot illustrating association of sVCAM-1 quartiles with incident HF, stratified by DAS28 categories
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screening tool is necessary in patients with RA. Inflammatory indices are simple and inexpensive biomarkers of systemic
inflammation that have been used as diagnostic and prognostic markers in different types of diseases. Recently, multiple
studies have used these indices in RA as biomarkers for diagnosis and monitoring. These studies suggest that inflammatory
indices may be a good indicator of subclinical chronic inflammation. The aim pf this study is compare and determine which is
the best inflammatory index to predict the presence of carotid plaque in patients with RA.

Methods: A cross-sectional study was conducted that included patients between 40 and 75 years of age whomet the 2010
ACR/EULAR and/or 1987 ACR RA classification criteria. Patients with a history of a major CV event were excluded. Patients
were questioned about traditional as well as non-traditional risk factors (such as disease activity and duration). Laboratory
studies were taken, and a carotid Doppler ultrasound (US) was performed. With the results, 9 inflammatory indices were cal-
culated (see Table 1), of which their diagnostic performance was evaluated using ROC curves, considering carotid Doppler
US as the gold standard for diagnosing carotid plaque. Finally, a cut-off point was determined using the Youden index and
its sensitivity, specificity, positive-negative predictive value and positive-negative probability coefficient were determined.

Figure 1. ROC curve

Table 1
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Results: A total of 193 patients with RA were studied, the majority women (90.6%), with an average age of 56 (±9.9) years
and with an average DAS 28-CRP of 3.46 (±1.55). The prevalence of comorbidities was active smoking in 12.2%, type 2 dia-
betes mellitus in 19.7%, systemic arterial hypertension in 40.6% and obesity in 33.1%. The prevalence of carotid plaque by
carotid Doppler US was 39.9%, whether unilateral or bilateral. Table 1 and Figure 1 show the results of the analysis with ROC
curves as well as the parameters of the diagnostic tests. The index with the largest area under the curve was the CRP/Albu-
min-Globulin Ratio with 0.568. The index with the highest specificity (76.7%) and the highest positive likelihood ratio (1.7)
was also CRP/Albumin-Globulin Ratio using the cut-off point of 0.76. This means that a patient with RA is 1.7 times more
likely to have carotid plaque when obtaining this cut-off point. Nevertheless, when we compare areas under the curve, we
can see a poor discriminatory capacity of all the indices.

Conclusion: The 9 indices touch the reference line, which invalidates them as a tool to predict carotid plaque, obtaining a
non-significant p in all of them. These results suggest that inflammatory indices do not replace traditional CV risk calculators
as screening to predict subclinical atherosclerosis in patients with RA.

Disclosure: J. Davila Jimenez: None;D. Galarza-Delgado: None; I. Colunga Pedraza: None; j. Azpiri-Lopez: None;
R. Arvizu-Rivera: None; J. Cardenas-de la Garza: None; A. Gonzalez Melendez: None; A. Guajardo Aldaco: None;
M. Elizondo-Benitez: None; R. Polina-Lugo: None; D. Salcedo-Almanza: None.

Abstract Number: 0464

Increases in Paraoxonase-1 Activity over Time Associates with Reduced
Risk of Incident Inflammatory Arthritis in an Anti-Citrullinated Protein
Antibody-Positive Population

Amir Razmjou1, Rong Guo2, David Elashoff3, Kevin Deane4, Jill Norris5, Marie Feser6, Jennifer Wang1, Ani Shahbazian2

and christina Charles-Schoeman7, 1UCLA, Los Angeles, CA, 2UCLA, Los Angeles, 3UCLA Department of Medicine Statistics
Core, Los Angeles, 4University of Colorado Denver Anschutz Medical Campus, Aurora, CO, 5Colorado School of Public
Health, Denver, CO, 6Division of Rheumatology, University of Colorado School of Medicine, Aurora, CO, 7UCLA Medical
Center, Santa Monica, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) has a well described pre-clinical state, with a continuum of genetic and
environmental risk factors leading to the development of systemic autoimmunity, and ultimately inflammatory arthritis
(IA) to classifiable RA (Deane KD, et al. Arthritis Rheumatol, 2022). While there are some known risk factors for the transition
of individuals who are at-risk for RA (termed ARI) to IA, there are still many unknown variables. Paraoxonase-1 (PON1) is an
HDL-associated enzyme which metabolizes pro-inflammatory oxidized lipids, associates with decreased cardiovascular
risk, and reduced inflammatory arthritis activity and damage in the K/BxN mouse model of RA (Charles-Schoeman C,
et al. Sci Rep, 2020). The current study aimed to investigate the role of PON1 in the development of IA in an anti-citrullinated
protein antibody (ACPA)-positive ARI population.

Methods: The ACPA(+) ARI group included prospective evaluations of a Colorado-based cohort of individuals who did not
have IA at baseline; A subset (n=49 [37%]) developed IA (termed ‘Converters’) and the remaining participants (n=84 [63%])
did not develop IA (termed ‘Non-converters’). Samples were available from baseline, longitudinally every 6-12 months, as
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well as at or after the development of IA for Converters. PON1 activity was measured by 3 domains of enzymatic activity: i)
paraoxonase (PON), ii) lactonase (LAC), iii) arylesterase (ARYL) as previously described (Charles-Schoeman C, et al. Sci
Rep, 2020). Cox-proportional hazards models were used with changes in PON1 activities included as time varying variables
to determine if PON1 activity over time associated with IA development. Variables were selected for inclusion in multivariable
analysis if they were associated with IA development in univariate models (p≤ 0.05).

Results: Baseline characteristics of the Converters and Nonconverters are presented in Table 1. Notably, Converters had a
higher prevalence of shared epitope (SE) positivity. Also, PON activity, which is strongly associated with the PON1Q192R
polymorphism was higher in Converters, although LAC and ARYL activities were not different at baseline between groups
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(Table 1). In univariate Cox-proportional hazards models (Table 2), increases in LAC over time associated with reduced risk
for development of IA, while SE, RF IgA+, and RF IgM+ associated with increased risk of IA. In multivariate analysis including
SE and RF IgA+, the lactonase activity of PON1 remained significantly negatively correlated with the development of IA
(HR =0.69 [95% CI 0.49, 0.98, p=0.04]) (Table 3).

Conclusion: The lactonase activity of PON1 associated with reduced risk of IA development in ACPA(+) ARI. The higher
paraoxonase activity noted in Converters at baseline will be further explored by genotyping for the PON1Q192R polymor-
phism which may be contributing to this difference. Further study is warranted to validate these findings and understand
the underlying biologic mechanisms.

Mean (SD) or N (%) p-value by Student’s t-test for continuous variables, and Chi-squared testing for categorical variables.
RF IgA+, RF IgM+, Shared Epitope+, and C-Reactive Protein Elevated are categorical, yes/no. IA: Inflammatory arthritis;
BMI: Body mass index; RF: Rheumatoid factor.

IA: Inflammatory arthritis; BMI: Body mass index; RF: Rheumatoid factor.

Multivariate Cox-proportional hazards; Model #1 covariates include RF IgA+, and shared epitope+; Model #2 covariates
include RF IgM+, and shared epitope+. RF: Rheumatoid factor.

Disclosure: A. Razmjou: None; R. Guo: None; D. Elashoff: Eli Lilly, 2, mallinckrodt, 5; K. Deane: Boehringer-
Ingelheim, 5, Bristol-Myers Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; J. Norris:
None; M. Feser: None; J. Wang: None; A. Shahbazian: None; c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alexion,
5, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos, 2, Janssen, 5, Octapharma,
2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2.

Abstract Number: 0465

Therapeutic Drug Monitoring of the Adalimumab Biosimilar (AMJEVITA™,
Adalimumab-atto) Using Originator Adalimumab and Anti-Adalimumab
Antibody Assays

Monique Bastidas1, Lythou Yeo1, Susie Magpantay1, Judah Scott1, Mike Zikry1, Wayne Galdamez1, Jane Yang2 and Kelly
Chun1, 1Labcorp, Calabasas, CA, 2LabCorp, Weston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment of RA with biologic TNF inhibitors is effective in reducing disease activity and improving
radiographic progression outcomes. Therapeutic drug monitoring (TDM) of adalimumab (ADL) concentration and anti-
adalimumab antibody titers may be used to expedite medication decisions, optimize dosing to improve efficacy, and may
lead to reduced biologic waste. ADL drug and anti-ADL antibody (ADA) assays have been validated and used in published
studies in peer-reviewed literature. Recently approved by the FDA, adalimumab-atto is a biosimilar of the originator adalimu-
mab (TNF-α inhibitor). Here, we quantitate serum levels of the biosimilar drug and its ADA levels and show equivalency of
these assays to those for the originator drug.
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Methods: Adalimumab-atto -specific immunoassays for drug and anti-drug antibody were developed. Adalimumab-atto
calibrators and adalimumab-atto conjugated key reagents were used. Analytical performance including spike and recovery,
specificity and selectivity was assessed. Exogenous adalimumab-atto was spiked into donor serum in the presence or
absence of ADL to assess recovery using the originator ADL drug assay. Forty ADL-treated patients were split-tested using
both adalimumab-atto and originator drug and ADA assays to assess equivalency and transferability between the two
methods. Results were statistically analyzed and compared.

Results: Both adalimumab-atto drug and ADA assays showed excellent agreement to originator ADL drug and anti-drug
assays. Significantly, spike and recovery of adalimumab-atto using the ADL drug assay was equivalent to the recovery of
originator ADL using the ADL drug assay. Adalimumab-atto was spiked into the donor serum pool to generate 0.1, 0.5,
2.5, 10, 20, 40 and 80 ug/mL targets. The same target concentrations were generated for originator ADL. Both sets of tar-
gets were read using the ADL drug assay. Percent recovery of adalimumab-atto ranged from 87% to 117%; ADL recovery
was 95% to 108%. Both the adalimumab-atto drug assay and ADL drug assay was used to analyze 40 clinical serum sam-
ples treated with originator ADL. The calculated linear regression between the two methods was Y=0.967x-0.64 and r2=1.0.
The adalimumab-atto-specific ADA assay performed equivalently to the originator ADL ADA assay in terms of method com-
parison. Forty anti-ADL antibody positive clinical serum samples were tested using the adalimumab-atto ADA assay and
antibody titer values were compared, producing a linear regression of Y=0.989x+35.8, r2 = 1.0.

Conclusion: This study demonstrates complete cross-reactivity of biosimilar adalimumab-atto and originator adalimumab
using the originator ADL drug and anti-drug antibody assays. Analytical performance of all tested parameters demonstrated
equivalency. Therefore, clinicians can confidently use the originator ADL tests to monitor drug levels and ADA titers in
patients on the biosimilar adalimumab-atto.

Disclosure: M. Bastidas: None; L. Yeo: None; S. Magpantay: None; J. Scott: None; M. Zikry: None; W. Galdamez:
None; J. Yang: None; K. Chun: None.

Abstract Number: 0466

Inpatient Outcomes of Rheumatoid Arthritis in Hospitalized Patients
Using Cannabis: Data from the National Inpatient Sample

Karun Shrestha1, Prakriti Subedi2, Manoj Ghimire3, Sajana Poudel4, Keerthi Parvathaneni5, Mahmoud Hashim6,
Kalpana Ghimire5, Oshna Pandey5, Mohammed Hasan7, Clement Tagoe8 and Liliya Gandrabur9, 1St. Barnabas Hospital
Internal Medicine Residency, Bronx, NY, 2St. Barnabas Hospital, Bronx, NY, 3St Barnabas Hospital, BRONX, NY, 4Cook
County Health, CHICAGO, NY, 5Department of Internal Medicine, St. Barnabas Hospital, SBH Health System, Bronx, NY
10457, USA, Bronx, NY, 6SBH Health System, New Rochelle, NY, 7Parkview Medical Center, Pueblo, CO, 8Albert Einstein
College of Medicine, FRESH MEADOWS, NY, 9SBH Health System, Forest Hills, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite advancements in rheumatoid arthritis (RA) treatment, effective pain management remains
challenging, with many patients also experiencing insomnia, anxiety, and depression. As cannabis legalization grows across
the globe, its use recreationally and medically is increasing. Cannabis, with its immunomodulatory and analgesic effects,
offers a promising non-opioid alternative. This study uses the National Inpatient Sample (NIS) database to evaluate out-
comes in hospitalized RA patients using cannabis.
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Methods: A retrospective cross-sectional study was conducted using data from the National Inpatient Sample
(2016-2021). International Statistical Classification of Diseases (ICD-10) codes were employed to identify primary and sec-
ondary diagnoses. All adult patients ( >18 years of age) with a diagnosis of RA were included in the study. We compared
the demographics, baseline clinical characteristics, comorbidities, and inpatient outcomes, including mortality, hospital
length of stay, total hospital charges, were compared in patients with or without cannabis use. Statistical analysis was per-
formed using STATA v.17.

Results: Rheumatoid arthritis patients using cannabis (n=42,415) were significantly younger (mean age 51.80
vs. 67.77 years) and had a lower proportion of females (60.65% vs. 73.71%) compared to non-users (n=3,304,869). Can-
nabis users were more likely to be Black (24.02% vs. 12.86%) and Native American (2.25% vs. 0.86%) but less likely to
beWhite (63.52% vs. 74.13%). They were also more commonly in the lowest income quartile (38.76% vs. 29.07%). Mortality
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was significantly lower among cannabis users (0.98% vs. 2.71%), and they incurred lower total hospital charges ($57,773
vs. $63,681), with no significant difference in hospital length of stay.

After adjusting for age, gender, race and co-morbidities; cannabis use in rheumatoid arthritis patient were associated with a
significant decrease in mortality (OR: -0.5, 95% CI: -0.72 to -0.27), depression (OR: 0.47, 95% CI: 0.42-0.52), chronic pain
(OR: 0.45, 95% CI: 0.39-0.51), and anxiety (OR: 0.55, 95% CI: 0.50-0.60). Conversely, cannabis use was associated with
an increased risk of opioid use (OR: 1.1, 95% CI: 1.02-1.17, nicotine dependence (OR: 1.35, 95% CI: 1.30-1.40), and alco-
hol use (OR: 1.35, 95% CI: 1.29-1.42).

Conclusion: This study found that rheumatoid arthritis (RA) patients using cannabis were younger, more often male, and
more likely to be Black or Native American. Patient with RA with cannabis were found to have low rate of mortality, depres-
sion, chronic pain, and anxiety. However, they also had increased risks of opioid use, nicotine dependence, and alcohol use.
More research is needed on the long-term effects of cannabis in RA patients and the population at risk of dependency
should be monitored closely.

Disclosure: K. Shrestha: None; P. Subedi: None; M. Ghimire: None; S. Poudel: None; K. Parvathaneni:
None; M. Hashim: None; K. Ghimire: None; O. Pandey: None; M. Hasan: None; C. Tagoe: None;
L. Gandrabur: None.

Abstract Number: 0467

Lung Involvement in Early Rheumatoid Arthritis, Analysis of ERA
UCLouvain Brussels FINDRA Cohort

FROIDURE Antoine1, DOYEN Marie2, PERROT Marie1, GHAYE Benoit3, SAPART Emilie4, BEARZATTO Bertrand5, DURANT
Jean-François5, AMBROISE Jérôme5, GALA Jean-Luc5, ZAN Deniz3, AVRAMOVSKA Aleksandra4, SOKOLOVA Tatiana4,
KOENIG Sandra2 andDUREZ Patrick4, 1Pulmonology department, Cliniques Universitaires Saint-Luc, Brussels, Belgium,
2Rheumatology department, Cliniques Universitaires Saint-Luc, Brussels, Belgium, 3Radiology department, Cliniques
Universitaires Saint-Luc, Brussels, Belgium, 4Cliniques Universitaires Saint-Luc – Université catholique de Louvain
(UCLouvain) – Institut de Recherche Expérimentale et Clinique (IREC), Rheumatology, Brussels, Belgium, 5Institute de
Recherche Expérimentale et Clinique (IREC), Cliniques Universitaires Saint-Luc - Université Catholique de Louvain (UCL),
Brussels, Belgium
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Background/Purpose: The prevalence of lung involvement in rheumatoid arthritis (RA) remains elusive. We set up a pro-
spective study to detect ILD, bronchiolitis and nodules in early RA.

Methods: The Factors of ILD in Newly Diagnosed RA (FINDRA, NCT04002765) study is a prospective multicentric trial. We
proposed inclusion to patients with a newly diagnosed RA according to ACR/EULAR criteria and defined early disease as
symptoms present for at least 1 year and maximum 10 years. After informed consent, patients underwent full respiratory
evaluation consisting of an environmental questionnaire, HRCT, pulmonary function tests (PFT) and sampling for genetic
analysis of common variants associated with RA-ILD. HRCT were centrally reviewed for the presence of ILD (primary out-
come), expiratory trapping and nodules (secondary outcomes).

Results: We screened290 patients and excluded 32 who did not undergo the requested exams (N=30) or had a RA diag-
nosis older than 10 years (N=2). The median age of the 258 included patients was 56 years-old. The majority (71%) were
female, 48%were ex- or current smokers. 71% had a positive rheumatoid factor and 67% positive anti-citrullinated peptides
antibodies. The majority ware treated with methotrexate (77%) and/or another DMARD (50%).

We detected ILD in 38 patients (15%), emphysema in 51 (20%) and bronchiolitis in 89 (41%). Older age, male sex, disease
activity and low diffusion capacity (DLCO) were associated with ILD; older age, male sex, smoking status and low DLCO
were associated with emphysema. Finally, neither of the variables associated with air trapping.

Conclusion: In this multicentric prospective study with HRCT central review, lung involvement affected a high proportion of RA
patients, bronchiolitis being themost prevalent, followed by emphysema and ILD. Old age andmale sex were associatedwith both
ILD and emphysema, suggesting that we should prioritize screening in this population. Analysis with genetic testings are ongoing.

Disclosure: F. Antoine: None; D. Marie: None; P. Marie: None; G. Benoit: None; S. Emilie: None; B. Bertrand: None;
D. Jean-François: None; A. Jérôme: None; G. Jean-Luc: None; Z. Deniz: None; A. Aleksandra: None; S. Tatiana:
None; K. Sandra: None; D. Patrick: None.

Abstract Number: 0468

Plasma Calprotectin Assessed in Multiple Biological Treatment Strategies
for Early Rheumatoid Arthritis over 48 Weeks

David Stevens1, Lene Sundbakk2, Amirhossein Kazemi2, Marte Heiberg3, Tuulikki Sokka-Isler4, Bjorn Gudbjornsson5,
Kristina Lend6, Anna Rudin7, Michael Nurmohamed8, Jon Lampa9, Merete Hetland10, Mikkel Ostergaard11, Ronald Van
Vollenhoven12, Tillmann Uhlig2, Espen Haavardsholm2 and Hilde Hammer3, 1St. Olavs hospital, Trondheim, Norway,
2Diakonhjemmet Hospital, Oslo, Norway, 3Diakonhjemmet Hospital, Oslo, Oslo, Norway, 4University of Eastern Finland,
Faculty of Health Sciences, Jyvaskyla, Finland, 5Landspitali University Hospital and University of Iceland, Reykjavik,
Iceland, 6Amsterdam UMC, Karolinska Institute, Stockholm, Sweden, 7Institute of Medicine, University of Gothenburg,
Gothenburg, Sweden, 8Amsterdam University Medical Centers, Amsterdam, Netherlands, 9Karolinska University
Hospital, Hässelby, Sweden, 10Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark,
11Department of Clinical Medicine, University of Copenhagen and Center for Rheumatology, Copenhagen Center for
Arthritis Research, Glostrup, Denmark, 12Department of Rheumatology and Clinical Immunology, AmsterdamUniversity
Medical Centers, Amsterdam, Netherlands
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Background/Purpose: Plasma calprotectin is a sensitive biomarker of inflammation in patients with rheumatoid arthritis
(RA) and reflects activation of granulocytes and macrophages. Calprotectin has not previously been studied in a head-
to-head trial of multiple biological mechanisms of action versus active conventional therapy (ACT) with methotrexate and
prednisolone over 48 weeks of therapy. The purpose of this study was to assess the effect of treatment on plasma calpro-
tectin levels in patients with early RA by determining the 48-week change in the four arms of the NORD-STAR study, a large
multicenter randomized head-to-head clinical trial of ACT versus tumor necrosis factor (TNF) inhibition, T-cell co-stimulation
inhibition, and interleukin-6 (IL-6) inhibition, all combined with methotrexate.

Methods:Calprotectin was analyzed in plasma samples at baseline, week 4, week 24 and week 48 from 400 treatment
naïve patients from Norway and Sweden with early RA in the NORD-STAR study. Samples were analyzed using a cal-
protectin ELISA alkaline phosphatase (ALP) kit from CalProLab (Oslo, Norway) in a Dynex DS2 processing system (nor-
mal levels < 910 μg/L). Patients were assessed by clinical (CRP, 28 SJC/TJC, physician global) and patient reported
assessments. Crude and adjusted linear regression analyses were performed in R 4.3.2 with calprotectin levels at
week 24 and 48 as the outcome, and the four treatment arms represented by dummy variables. Calprotectin levels
were log10 transformed. The adjustment variables were age, sex, anti-CCP status, country and baseline calprotectin
levels.

Results: At baseline, the mean time since diagnosis was 15.8 (SD) (23.1) days, mean age 53.7 (15.0) years, 81% were
anti-CCP positive and 69.2% female. Median calprotectin levels were 1403μg/L (interquartile range (IQR)) (871-2513) at
baseline, 587μg/L (348-957) at week 4, 415μg/L (268-645) at week 24, and 442μg/L (293-738) at week 48 (Table 1).
Treatment with CZP+MTX, ABA+MTX and TCZ+MTX were associated with a mean decrease in calprotectin levels at
week 24 of 41.3% (95% CI [-51.5%, -29.0%]), 17.4% (95% CI [-31.6%, -0.3%]) and 42.9% (95% CI [-53.0%,
-30.7%]), respectively, compared to treatment with ACT (Table 2). For week 48, treatment with CZP+MTX and TCZ
+MTX were associated with a statistically significant decrease in calprotectin levels of 32.2% (95% CI [-45.4%,
-15,9%]) p< 0.001 and 38.5% (95% CI [-50.8%, -23.1%]) p< 0.001, respectively, compared to treatment with ACT.
However, no statistically significant difference in calprotectin levels was observed in patients treated with ABA+MTX
-18.2%, (95% CI [-33.9%, 1.2%]) p=0.06, compared to ACT.

Table 2. Estimated percentage change in plasma calprotectin levels

Table 1. Median Levels and interquartile range (IQR) for plasma calprotectin, C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR)
over 48 weeks
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Conclusion: Plasma calprotectin levels in early RA declined significantly at week 24 in patients treated with any biological
mechanism of action combined with methotrexate versus ACT; however, at week 48 a statistically significant decrease in
calprotectin levels was only observed in patients treated with a TNF inhibitor or an IL-6 inhibitor when compared to ACT.
These results suggest that plasma calprotectin reflects specific inflammatory pathways rather than overall inflammation.

Disclosure: D. Stevens: UCB, 1; L. Sundbakk: None; A. Kazemi: None; M. Heiberg: None; T. Sokka-Isler: None;
B. Gudbjornsson: None; K. Lend: None; A. Rudin: None; M. Nurmohamed: None; J. Lampa: None; M. Hetland:
AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to my institution,
no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee, Medac, 6, 12, Paid to my institution, no personal
fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to my institution, no
personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee, UCB, 6, 12, Paid to my institution, no personal
fee; M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche,
2, UCB Pharma, 2, 6; R. Van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb,
5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6, Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational pro-
grams, Roche, 12, Support for educational programs, Servier, 2, UCB, 2, 5, 6; T. Uhlig: Novartis, 1, Pfizer, 2, UCB, 2;
E. Haavardsholm: AbbVie, 12, Personal fees, Pfizer, 12, Personal fees, UCB, 12, Personal fees; H. Hammer: Abb-
Vie/Abbott, 1, 6, Eli Lilly, 6, Novartis, 1, 6, UCB, 6.

Abstract Number: 0469

SCORE2 Is Superior to SCORE in Predicting the Presence of Carotid
Plaques and Intima-media Thickness in Rheumatoid Arthritis Patients:
A Cross-sectional Study with Carotid Ultrasound

Cristina Campos Fern�andez1, Jorge Juan Fragío Gil2, Roxana Gonz�alez Mazario3, Pablo Martínez Calabuig4, Laura
Salvador Maicas5, Mireia Lucía Sanmartín Martínez6, Iv�an Jesús Lorente Betanzos6, Clara Molina Almela6, juan José
Lerma Garrido7, Amalia Rueda3 and Jose A Rom�an-Ivorra8, 1Escuela de Doctorado, Universidad Cat�olica de Valencia San
Vicente M�artir, Valencia, Spain, 2Hospital General Universitario, Valencia, Comunidad Valenciana, Spain, 3Hospital

Figure 1. Average percentage change of plasma calprotectin over 48 weeks. ACT: active conventional therapy, CZP+MTX: certolizumab-pegol
and methotrexate, ABA+MTX: abatacept and methotrexate, TCZ+MTX: tocilizumab and methotrexate
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General de Valencia, Valencia, Comunidad Valenciana, Spain, 4HOSPITAL GENERAL UNIVERSITARIO VALENCIA SPAIN,
Ontinyent, Comunidad Valenciana, Spain, 5Consorcio Hospital General Universitario de Valencia, Castell�on de la Plana,
Comunidad Valenciana, Spain, 6Consorcio Hospital General Universitario de Valencia, Valencia, Comunidad Valenciana,
Spain, 7Hospital General Universitario Valencia, Valencia, Comunidad Valenciana, Spain, 8Hospital Universitari i
Politècnic la Fe, Valencia, Comunidad Valenciana, Spain
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Background/Purpose: Rheumatoid arthritis (RA) escalates the risk of premature mortality, predominantly through cardiovas-
cular diseases. Although SCORE and its updated version, SCORE2, are employed to assess CVD risk, they may not fully cap-
ture the cardiovascular risk profile of RA patients. This study aims to evaluate the effectiveness of SCORE2 compared to the
SCORE in predicting the presence of carotid plaques or intima-media thickness as detected by ultrasound in patients with RA

Methods: A cross-sectional single center study was conducted including adult patients diagnosed with moderate to severe
RA who had initiated treatment with JAK inhibitors or anti TNF inhibitors from September 2022 to April 2023. Both SCORE
and SCORE2 were calculated for each participant. Participants underwent a detailed carotid ultrasound examination in
which the presence of plaques were documented and carotid intima- media thickness (IMT) was measured.

Results: 122 patients were included. The mean SCORE was 2.48%, whereas SCORE2 was significant higher at 4.07% (p<
0.01). SCORE identified only 12 (9.8%) cases as high risk while SCORE2 detected 99 (81.1%). The 34% (n=42) of the par-
ticipants exhibited atherosclerotic plaques. The presence of traditional cardiovascular risk factors (DL, DM, HBP and smok-
ing) was significantly associated with the ultrasound estimated risk.

In 87 cases that SCORE underestimates, 34 cases (39% of the 87) classified as low-moderate risk by the SCORE that pres-
ent high risk according to the ultrasound. These 34 patients were adequately classified by SCORE2. However, there are
54 cases of patients classified as high risk with SCORE2 with a normal carotid ultrasound. Thus, sensitivity of SCORE in
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plaque prediction was 21% and 100% for SCORE2. Using SCORE and Carotid Ultrasound together increases the detection
of patients at high risk compared to the use of SCORE alone (going from 9.8% to 37.7%), but using SCORE2 and carotid
ultrasound together does not increase the detection of high-risk cases compared to the use of SCORE2 alone, with the fig-
ure at 81.1%.

Conclusion: The findings of our study underscore the superior performance of SCORE2 over its predecessor, SCORE, in
identifying patients with carotid ultrasound alterations, therefore at heightened cardiovascular risk.

Disclosure: C. Campos Fern�andez: None; J. Fragío Gil: None; R. Gonz�alez Mazario: None; P. Martínez Calabuig:
None; L. Salvador Maicas: None; M. Sanmartín Martínez: None; I. Lorente Betanzos: None; C. Molina Almela:
None; j. Lerma Garrido: None; A. Rueda: None; J. Rom�an-Ivorra: None.
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Abstract Number: 0470

New Approach for Early and Accurate Diagnosis of Rheumatoid Arthritis-
related Interstitial Lung Disease: Matrix Metalloproteinases 7 and 9 as
Novel Blood Biomarkers

Veronica Pulito-Cueto1, Belén Atienza-Mateo2, gonzalo Ocejo-Viñals3, Victor M. Mora-Cuesta4, David Iturbe-
Fern�andez4, Joao Carlos Batista-Liz1, María Sebasti�an Mora-Gil5, M�onica Renuncio-García6, Elena Gonz�alez L�opez3, José
M. Cifri�an7, Ricardo Blanco-Alonso8 and Raquel Lopez-mejias1, 1IDIVAL, Santander, Spain, 2Division of Rheumatology,
Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria, Spain,
3Department of Immunology, Marqués de Valdecilla University Hospital (HUMV), Santander, Spain, 4Immunopathology
Group, Valdecilla Research Institute (IDIVAL) and Department of Pneumology, Marqués de Valdecilla University Hospital
(HUMV), Santander, 5Immunopathology Group, Valdecilla Research Institute (IDIVAL) and Department of Rheumatology,
Marqués de Valdecilla University Hospital (HUMV), Santander, 6Division of Immunology, Hospital Universitario Marqués
de Valdecilla, Immunopathology Group, IDIVAL, Santander, Spain, 7Division of Rheumatology, Hospital Universitario
Marqués de Valdecilla. Immunopathology group, IDIVAL, Santander, 8Division of Rheumatology, Hospital Universitario
Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
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Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is one of the main causes of death in rheumatoid arthritis (RA) patients
[1]. Early diagnosis of RA-ILD+ is critical to avoid irreversible lung damage in these patients [1], but no definitive serum bio-
markers are available to identify this disease. Lung fibrosis development in RA is accompanied by a dysbalanced tissue
remodeling process controlled by various proteolytic enzymes. The matrix metalloproteinases (MMPs) are a family of zinc-
and calcium-dependent endopeptidases that can degrade all major connective tissue matrices and are regulated by their
tissue inhibitors (TIMPs) [2]. These proteins have previously been involved in the development of several autoimmune dis-
eases (AD) and lung complications, including ILD [2-4]. However, it is unclear which MMPs and TIMPs may be involved in
extracellular matrix degradation and remodeling in RA-ILD+.

Accordingly, this study aimed to investigate whether certain MMPs and TIMPs could be potential biomarkers reflecting the
lung fibrotic process specifically in RA patients.

Methods: Peripheral venous blood was collected from 49 RA-ILD+ patients and three comparative groups: 25 RA-ILD−

patients, 53 patients with other AD-ILD+, and 39 idiopathic pulmonary fibrosis (IPF) patients. Serum levels of MMP-1,
MMP-2, MMP-3, MMP-7, MMP-9, MMP-10, MMP-12, TIMP-1, and TIMP-2 were measured by using a chemiluminescent
enzyme immunoassay and analyzed in the Fujirebio Lumipulse G600 II instrument.

Results: Firstly, RA-ILD+ patients presented increased levels of MMP-2, MMP-7, MMP-9, and MMP-12 in relation to RA-
ILD− patients (p=0.0398, p< 0.0001, p=0.0046 and p=0.0085, respectively; Figure 1B, 1D, 1E, 1G). For TIMP-1, RA-
ILD+ patients showed lower levels than RA-ILD− patients (p=0.0073; Figure 1H).

Secondly, a decreased of MMP-1, MMP-9, TIMP-1 and TIMP-2 serum levels were found in patients with RA-ILD+ compared
to those with other AD-ILD+ (p=0.0019, p=0.0192, p=0.0007 and p=0.0024, respectively; Figure 1A, 1E, 1H, 1I). Regard-
ing MMP-3 and MMP-12, patients with RA-ILD+ exhibited higher levels than those with other AD-ILD+ (p=0.0085 and
p=0.00257, respectively; Figure 1C, 1G).
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Thirdly, the MMP-7, MMP-9, MMP-10, TIMP-1 and TIMP-2 levels were decreased in patients with RA-ILD+ in relation
to those with IPF (p< 0.0001, p=0.0028, p=0.0121, p=0.0031 and p=0.0360; respectively, Figure 1D, 1E, 1F, 1H,
1I). About MMP-3, patients with RA-ILD+ showed increased levels compared with IPF patients (p=0.0058,
Figure 1C).

Interestingly, the ability of MMP-7 and MMP-9 levels to discriminate patients with RA-ILD+ from RA-ILD− and IPF was further
confirmed by ROC curves (Figure 2A and 2B, respectively).

Conclusion: Our study suggests that MMPs and TIMPs play a relevant role in lung tissue remodeling in RA-ILD+. Interest-
ingly, MMP-7 and 9 increase progressively with the presence and severity of lung involvement, standing out as promising
blood biomarkers for the early and accurate diagnosis of RA-ILD+.

References: [1] Expert Rev Clin Immunol. 2021;17(5):485-497; [2] Ann Rheum Dis. 2012;71(6):1064-72; [3] PLoSMed.
2008;5(4):e93; [4] Front Pharmacol. 2022:13:805708.

Personal funds, JCB-L:FI22/00020(ISCIII-ESF); RL-M:CPII21/00004(ISCIII-ESF)

Figure 1. Role of MMP and TIMPs in early and accurate diagnosis of RA-ILD+. Differences of MMP-1 (A), MMP-2 (B), MMP-3 (C), MMP-7 (D),
MMP-9 (E), MMP-10 (F), MMP-12 (G), TIMP-1 (H) and TIMP-2 (I) between patients with RA-ILD+ and those with RA-ILD-, other AD-ILD+ and
IPF. MMP: matrix metalloproteinases; TIMP: tissue inhibitors matrix metalloproteinases; RA: rheumatoid arthritis; ILD: interstitial lung disease;
AD: autoimmune diseases; IPF: idiopathic pulmonary fibrosis. Significant results are highlighted in bold.
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D. Iturbe-Fern�andez: None; J. Batista-Liz: None; M. Sebasti�an Mora-Gil: None; M. Renuncio-García: None;
E. Gonz�alez L�opez: None; J. Cifri�an: None;R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos,
6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; R. Lopez-mejias: None.
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Understanding the Role of the Complement System in Insulin Resistance
and Metabolic Syndrome in Patients with Rheumatoid Arthritis
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Gonzalez-Gay4 and ivan Ferraz-Amaro5, 1Hospital Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain,
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5Rheumatology, Hospital Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The complement (C) system has been associated with the etiopathogenesis of rheumatoid arthritis
(RA). Insulin resistance (IR) and metabolic syndrome are prevalent among RA patients. The aim of this study was to explore
the relationship between a comprehensive evaluation of the C system and IR, as well as metabolic syndrome, in RA patients.

Figure 2. ROC curve analysis to confirm the ability of serum MMP-7 (A) and MMP-9 (B) levels for discrimination of RA-ILD+ from RA-ILD- and RA-
ILD+ from IPF. MMP: matrix metalloproteinases; RA: rheumatoid arthritis; ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis; AUC:
area under the curve.
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Methods: 339 non-diabetic patients with RA were recruited. Functional assays of the three C pathways were assessed.
Additionally, serum levels of individual components of the C system were measured: C1q (classical), lectin (lectin), C2, C4,
and C4b (classical-lectin), factor D and properdin (alternative), C3 and C3a (common), C5, C5a, and C9 (terminal), as well
as regulators factor I and C1-inhibitor. IR and beta cell function indices were calculated using the homeostatic model assess-
ment (HOMA). Criteria for metabolic syndrome were applied. Multivariable linear regression analysis was performed to inves-
tigate the association between the C system and IR in RA patients.

Results: Spearman’s rho correlation heatmap analysis of C system pathways and IR indices is shown in Figure 1-A.
In this univariable analysis, multiple significant associations were found. Most of these associations were positive
(depicted in red on the correlation map). Regarding C functional tests, the classical pathway exhibited a significant
negative relationship with plasma glucose levels and a positive correlation to the HOMA2-%B index. The alternative
pathway showed the same associations as the classical pathway but also disclosed significant positive associations

Figure 1. Relationship between complement system and insulin resistance. A) Spearman’s rho correlation heatmap analysis of complement
system pathways glucose homeostatic molecules and insulin resistance indices. B) Multivariable standardized beta coefficients heatmap of
the association between complement system (independent variable) and glucose homeostatic molecules and insulin resistance indices
(dependent variable) adjusted for sex, abdominal circumference, positivity to anti-citrullinated protein antibodies, and the use of statins and
methotrexate Only Spearman’s rho correlation coefficients with a p value inferior to 0.20 in [A] are tested in the multivariable regression anal-
ysis [B]. CL: classical, LE: lectin, AL: alternative, fI: factor I, fD: factor D. Significant correlation and standardized beta coefficients with a p
<0.05 are depicted as *.
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with serum insulin and C-peptide levels. Remarkably, the functional test of the lectin pathway did not show statis-
tically significant associations with any glucose homeostasis parameter.

In terms of the C system molecules, most associations were identified for molecules situated at the upper and com-
mon segments of both the classical and alternative pathways, rather than for those within the lectin pathway or the ter-
minal cascade of the C system (Figure 1-A). In the correlation heatmap presented in Figure 2-A, only associations with
a p-value lower than 0.20 from Figure 1-A were subsequently adjusted for confounders and expressed as standardized
beta coefficients. After this adjustment for covariates, most of the associations from the univariable analysis lost signif-
icance (Figure 1-B). Only the positive relation between the alternative route functional test and C-peptide and
HOMA2-%B retained its significance.

Differences in C values between patients with and without metabolic syndrome is shown in Table 1. Although the functional
C tests corresponding to the three cascades did not significantly differ between the groups, the values of C1q, properdin,
C4, C3, and factor I were significantly higher in patients with metabolic syndrome compared to those without it after multivar-
iable adjustment.

Conclusion: There is a positive correlation between the complement system and metabolic syndrome among non-diabetic
patients with RA. This association is independent of traditional IR factors.
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Disclosure: J. Viotti-Serra: None; M. Garcia-Gonzalez: None; F. Gomez-Bernal: None; J. Quevedo-Abeledo:
None; M. Gonzalez-Gay: None; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfi-
zer, 6, Roche, 5, 6, sanofi, 6.

Abstract Number: 0472

Impaired Cardiac Function in Contemporary Rheumatoid Arthritis
Patients: A Comparative Pilot Study with Cardiovascular Magnetic
Resonance-derived Strain Analysis

Bas Dijkshoorn1, Sreen Mohamed2, Romy Hansildaar2, Henk Everaars3, Geoffrey Mooij3, Luuk Hopman3, Paul
Knaapen3, Lourens Robbers3 and Michael Nurmohamed4, 1Amsterdam Rheumatology and immunology Center,
Amsterdam, Netherlands, 2Amsterdam Rheumatology and Immunology center location Reade, Amsterdam,
Netherlands, 3Department of Cardiology, Amsterdam UMC, Vrije Universiteit Amsterdam, De Boelelaan 1117, 1081 HV
Amsterdam, The Netherlands, Amsterdam, Netherlands, 4Amsterdam University Medical Centers, Amsterdam,
Netherlands
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Background/Purpose: Heart failure (HF) is an important, underdiagnosed comorbidity, with increased morbidity and mor-
tality rates in rheumatoid arthritis (RA) patients. The risk of developing HF in RA patients is doubled compared to the general
population. HF often goes unnoticed in a large proportion of RA patients because of similar early RA symptoms such as
fatigue and a reduced exercise tolerance.

Cardiovascular magnetic resonance imaging (CMR) is the gold standard imaging modality for identifying subtle changes in
cardiac volumes and function. Beyond left ventricle (LV) ejection fraction (LVEF) as a traditional manner to assess cardiac
function, LV myocardial strain analysis has emerged as a novel quantitative method for characterizing myocardial contrac-
tion. Our study aimed to identify subclinical cardiac dysfunction in RA patients with no known prior history of cardiovascular
disease.

Methods: RA patients without known cardiovascular disease or increased risk factors such as hypertension, diabetes mel-
litus or smoking and 20 healthy controls were included in this study. All subjects underwent an extensive CMR protocol,
including cine imaging for biventricular strain analysis, T1 and T2 mapping, myocardial perfusion imaging, and late gadolin-
ium enhancement (LGE) imaging.

Comparisons between the RA patients and healthy controls were done with independent sample T-tests for continuous vari-
ables, with values presented as mean + SD. Categorical variables are presented as counts (percentage).

Results: Both LV global longitudinal strain (GLS), and LV global radial strain (GRS) were significantly reduced in RA patients
as compared to healthy controls (p< 0.05 for both) (Table 1). RA patients also demonstrated a significant reduction in LVEF
compared to healthy controls (60.1% in the RA patients compared to 65.7% in the healthy controls p< 0.001). T1 and T2
mapping were similar in both groups (1232 vs 1221 and 40.1 vs 40.7 respectively), No differences in myocardial perfusion
imaging parameters were observed between the two groups. LGE identified fibrosis/scar was seen in 3 patients in the RA
group, and not detected in the healthy volunteers.

Conclusion: Patients with RA, without (risk factors for) cardiovascular disease, have a reduced LV function as compared to
healthy controls, as shown by a reduction in LVEF and LV strain. Other markers such as quantitative perfusion, T1 mapping,
T2 mapping did not show any difference. Our results suggest screening for cardiac dysfunction might be indicated even in
patients with no cardiac symptoms.

Disclosure: B. Dijkshoorn: Galapagos, 2, Novartis, 2; S. Mohamed: None; R. Hansildaar: None; H. Everaars: None;
G. Mooij: None; L. Hopman: None; P. Knaapen: HeartFlow Inc., 5; L. Robbers: None; M. Nurmohamed: None.

Abstract Number: 0473

Immune Checkpoint–Induced Arthritis: A Comprehensive Single Cohort
Descriptive Analysis from Clinical Evaluation to Histology

NATALUCCI Francesco1, SOKOLOVA Tatiana2, NZEUSSEU TOUKAP Adrien3, GALANT Christine4, ABOUBAKAR Frank5,
BAURAIN Jean-François6, CORNELIS Frank6, BORBATH Yvan7, DUREZ Patrick2 and MERIC de BELLEFON Laurent2,
1Sapienza University of Roma, Rheumatology, Department of Clinical, Internistic, Anesthesiological and cardiovascular
sciences, Roma, Italy, 2Cliniques Universitaires Saint-Luc – Université catholique de Louvain (UCLouvain) – Institut de
Recherche Expérimentale et Clinique (IREC), Rheumatology, Brussels, Belgium, 3Institut de Recherche Expérimentale et
Clinique, Cliniques universitaires Saint-Luc, Université catholique de Louvain, St.-Lambrechts-Woluwe, Belgium,
4Department of Pathological Anatomy, Cliniques Universitaires Saint-Luc, Brussels, Belgium, 5Division of Pneumology,
Cliniques Universitaires Saint-Luc, Brussels, Brussels, Belgium, 6Medical Oncology Department, Université Catholique
de Louvain and Cliniques Universitaires Saint-Luc, Brussels, Belgium, 7Department of Hepato-gastroenterology,
Cliniques Universitaires St Luc, Brussels, Belgium

952

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The increasing use of Immune Check-Point Inhibitors (ICIs) to treat malignancy focused attention on
immune-related adverse events (irAEs). ICIs-induced arthritis is the most common rheumatic irAEs. Its prevalence is usually
underestimated, and the pathogenesis remains unknown (1). Ultrasound (US) Guided Synovial Biopsy (USGSB) has been
proven a safe and reliable procedure in Rheumatoid Arthritis (RA), enlarging the understanding of synovitis in RA. To our
knowledge, no studies analyzed the histology of ICIs-induced arthritis. This study aimed to describe ICIs-induced arthritis
comprehensively, from the clinical presentation to the histological assessment, comparing the results with the clinical and
histological characteristics of an Early RA (ERA) Cohort.

Methods: Oncological patients in treatment with ICIs have been enrolled. Patients were referred to our attention by their
oncologist to the appearance of signs and/or symptoms suggestive of arthritis. Each patient received a complete rheumato-
logical evaluation including joint counts and research of autoantibodies (ANA, RF, and ACPA antibodies). An ultrasound-
guided synovial biopsy of a small joint or a knee mini arthroscopy was performed. Synovial samples were analyzed for histol-
ogy (Synovial Hyperplasia, Fibrinoid Necrosis, Hypervascularization, Inflammatory Infiltrate) and IHC (CD3, CD20, CD138,
and CD68) on a semiquantitative 0-3 scale. US was systematically performed including scanning of 38 joints (shoulder,
elbow, knee, wrist, MCP, IFP, and MTP joints). Synovitis was defined according to the OMERACT guidelines definition (2).
As a control, we enrolled age and sex-matched untreated ERA patients.

Figure 1. Any Grade (≥1) US-Detected Synovitis. Legend: Each Percentage represents the number of Synovitis detected in each joint out of the
number of each joint, analyzed separately (i.e Left Knee N=9; US-Synovitis ≥1 =7. Prevalence= 77.7%)
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Results: Up to now, thirteen patients were included [M/F (10/3), median age 65 years (IQR14.5)]. The clinical, serological,
and demographic characteristics are reported in Table 1 including the compared ERA cohort. Six patients (46.1%) were
positive for ANA or RF. One patient suffered from monoarthritis, 5 (38.4%) from oligoarthritis, and the remaining 7 (53.8%)
from polyarthritis. The systematic US pre-biopsy evaluation (Figure 1) demonstrated the presence of any grade synovitis in
23.4% of analyzed joints; the most commonly involved was the knee, followed by wrist, elbow, MCP2, MCP3, and MTP
2-5. The knee was by far the most biopsied joint (69.2%). The histology of ICIs-induced arthritis demonstrated high-grade
synovitis: we did not identify any significant difference for any variable. Histology and IHC results did not correlate with the
baseline disease severity (DAS28, TJC, SJC, CRP).

Conclusion: In our cohort, as in previous studies ICIs induced arthritis manifested as an oligo-polyarthritis, clinically similar to
RA; small and large joints were similarly involved. Histology is not specific to ICI-induced arthritis and to date does not have a
diagnostic value. However, the resemblance to ERA suggests common pathogenic mechanisms. Considering the low
numerosity of the cohort, we did not identify any correlation between disease activity and histological assessment.

Table 1 Legend: AID= Autoimmune Disease TJC= Tender Joint Count; SJC= Swollen Joint Count; HAQ= Health Assessment Questionnaire;
CRP= C-Reactive Protein; DAS28= Disease Activity Score 28 Joint; SCLC/NSCLC= Small Cell Lung Carcinoma/Non- Small Cell Lung Carcinoma;
HCC=Hepatocellular carcinoma
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Disclosure: N. Francesco: None; S. Tatiana: None; N. Adrien: None; G. Christine: None; A. Frank: None; B. Jean-
François: None; C. Frank: None; B. Yvan: None; D. Patrick: None; M. Laurent: None.

Abstract Number: 0474

Association Between Rheumatoid Arthritis and Survival After Cancer:
A Systematic Literature Review and Meta-analysis

Joshua Hsieh1, Avneet Kaur2, Hemant Khandelia3, Teresa Jewell4, Aman Singh5, Lauren Barkley6, Ishan Bansal7, Simmi
Oberoi8 and Namrata Singh9, 1Lakeside High School, Seattle, WA, 2SUNY Upstate, Buffalo, NY, 3AIIMS, New Delhi, Delhi,
India, 4University of Washington, Seattle, WA, 5Rajindra Hospital, Patiala, Punjab, India, 6Brandeis University, Boston,
MA, 7Yale University, New Haven, CT, 8Rajindra Hospital, New Delhi, India, 9University of Washington, Bellevue, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Increasing evidence suggests that inflammation, a hallmark of rheumatoid arthritis (RA), is associ-
ated with an elevated risk of cancer and can influence cancer outcomes. Few studies have compared cancer outcomes
among patients with cancer with or without RA and have conflicting results. We conducted this systematic literature review
to evaluate the association between rheumatoid arthritis (RA) and cancer survival.

Methods: A comprehensive search was performed in PubMed, Embase, and Cochrane Central Register of Controlled Trials
from inception through June 30, 2021. The search included observational studies, published in English, evaluating the asso-
ciation between RA and cancer mortality. Case series and reports were excluded. Data was extracted by three independent
investigators (JH, AK, HK) using a predefined form, with conflicts resolved by a fourth reviewer (NS). Study quality assess-
ments were conducted using Newcastle Ottawa Scale. Effect estimates for mortality (RA and cancer versus cancer only)
were pooled using inverse variance weighting and random effects models using RevMan software.

Results: Eight retrospective cohort1–8 and two prospective cohort9,10 studies met our eligibility criteria. A total of 19,163
patients with both RA and any type of cancer were included, whereas 1,583,314 patients who had cancer only were
included (Table 1). Three studies were from the USA, two from Sweden, and one study each from Finland, Canada,
China, Taiwan, and Spain. Only two studies included estimates from multivariable analyses whereas crude mortality rates
(CMR) were reported in 5 studies3,6,8–10. Due to heterogeneity between the studies, a meta-analysis was not conducted
for RA and overall cancers. In a subgroup analysis, no association was observed between RA and survival after developing
lung cancer with the pooled hazard ratio 1.04 [(95% CI: 0.98, 1.11)2,5–7 (Figure 1). The studies were rated as poor - good
quality.

Figure 1. Forest plot showing pooled hazard ration for association between RA and lung cancer relative to lung cancer without RA.
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Conclusion: This study highlights the conflicting results on the association between RA and survival among patients with
cancer due to variations in covariates controlled for and small sample sizes in few individual studies. The findings highlight
the need for future large-scale studies that control for important confounders to better understand the interplay between
RA and cancer survival outcomes.

References:

1. Ab�asolo L, et al. Semin Arthritis Rheum. 2008
2. Chen, Cy, et al. J Chin Med Assoc. 2005
3. Baecklund E, et al. Leuk Lymphoma. 2011
4. Hakulinen T, etal. Scand J Rheumatol. 1986
5. Nayak P, et al. AC&R 2017
6. Zhang L, et al. Thorac Cancer. 2020

Table 1. Characteristics of studies evaluating the association between RA and survival in overall cancers.

Table 2. Characteristics of studies evaluating the association between RA and survival in specific cancers.
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Rheumatoid Arthritis - Progressive Interstitial Lung Disease with
Abatacept: Data from a Large National Multicenter Cohort
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Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain
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Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a severe extra-articular manifestation of rheumatoid arthritis (RA).
Abatacept (ABA) has demonstrated effectiveness in the treatment of RA-ILD, regardless combined or not with methotrexate
and the radiological pattern. Although global results are satisfactory, there are patients who present progression of ILD
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despite its use. The characterization of this group of patients is crucial for its early identification and management. Our objec-
tive is to assess a) the RA-ILD patients treated with ABA with progression of ILD and b) comparative study with patients with-
out progression.

Methods: From a large observational multicenter study of 526 RA-ILD patients treated with ABA, we selected those with
available pulmonary function tests (PFTs) follow-up data. Progression of ILD was defined as an absolute decline of forced
vital capacity (FVC) of ≥10%within 2 years of follow-up since ABA initiation (Figure). compared demographic and clinical vari-
ables of patients with ILD progression vs. patients with ILD improvement or stabilization. Results are expressed as percent-
age, mean±SD or median [IQR].

Table. Comparison of main baseline features of RA-ILD patients treated with ABA divided into ILD progression and no-ILD progression groups.

Figure. Evolution of FVC in patients included in “ILD progression” group vs in those included in “no ILD progression” (progression of ILD was
defined as an absolute decline of forced vital capacity (FVC) of ≥10% within 2 years of follow-up since ABA initiation). * p <0,05
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Results: We included a total of 343 patients with available data on FVC evolution, of which 80 (23.3%) presented ILD pro-
gression and 263 (76.7%) had a favorable lung function course. The differential baseline demographic and clinical character-
istics between these 2 groups of patients are displayed in Table. We found no statistically significant differences between
both groups in terms of age, sex, smoking, ILD duration up to ABA initiation, positivity of rheumatoid factor or anti-
citrullinated protein autoantibodies, combined treatment, prednisone dose, baseline PFTs or radiological pattern. The differ-
ences in basal dyspnea and previous therapy with methotrexate and tocilizumab were statistically significant.

Conclusion: Almost a quarter of patients with ABA therapy presented ILD progression. There were few differences between
progressive group and non-progressive group. Although ABA has consistently demonstrated effectiveness in the treatment
of RA-ILD, its response should be closely monitored in all the patients to early detect progression.

Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; L. Ibarrola Paino: None; I. Casafont-Sole:
None; J. Loarce: None; J. Blanco Madrigal: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; R. Ortega-Castro: None; N. Mena V�azquez: None; N. Vegas
Revenga: None; L. Dominguez Casas: None; C. Peralta Ginés: None; C. Diez Morrondo: None; L. Pérez Albada-
lejo: None; R. L�opez S�anchez: None; M. MANZANO CANABAL: None; A. Brandy-Garcia: None; P. Lopez Viejo:
None; G. Bonilla: None; O. Maíz Alonso: None; C. Carrasco-Cubero: None; M. Garijo Bufort: None; M. Moreno
Martinez-Losa: None; A. Urruticoechea-Arana: None; S. Ordoñez: None; C. Gonz�alez Montagut: None;
A. García-Valle: None; J. De Dios: None; P. Carreira: None; T. V�azquez Rodríguez: None; D. Fern�andez-Lozano:
None; I. Brana Abascal: None; R. Melero-Gonzalez: None; E. Giner: None; V. Ruiz Esquide: None; C. Ventin Rodri-
guez: None; M. Rodriguez: None; P. Andújar-Brazal: None; J. Fernandez Melon: None; L. L�opez-Núñez: None;
J. LAMUARIAZUELO: None;C. Fern�andez Díaz: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Jans-
sen, 5, Merck/MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0476

Baricitinib in Rheumatoid Arthritis - Interstitial Lung Disease. National
Multicenter Study of 72 Patients

Ana Serrano-Combarro1, Belén Atienza-Mateo2, Jesús Alejandro Valero Jaimes3, Marta Pastor-Mena4, Rafael Benito
Melero-Gonzalez5, María Martín L�opez6, Santos Castañeda7, Jesús Loarce8, César Antonio Egües Dubuc9, Natalia Mena
V�azquez10, Carmen Carrasco-Cubero11, Carolina Perez-Garcia12, Juan M Blanco Madrigal13, Nuria Vegas Revenga14,
Lorena Pérez Albadalejo15, Rafaela Ortega-Castro16, Desiree Palma17, Ana Fern�andez-Ortiz18, Maria L�opez Lasanta19,
Marta Garijo Bufort20, Ivette Casafont-Sole21, Andrea García-Valle22, Maria Paz Martinez-Vidal23, Bryan Josué Flores
Robles24, EVELIN CERVANTES PEREZ25, Ignacio Brana Abascal26, Sara María Rojas Herrera27, Juan Camilo Sarmiento-
Monroy28, Virginia Ruiz-Esquide29, JOSE RAMON LAMUA RIAZUELO30, Uxue Astigarraga-Urquia31, Diego Ferrer32 and
Ricardo Blanco-Alonso33, 1Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 2Division of
Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria,
Spain, 3Zumarraga Hospital, Zumarraga, Spain, 4Hospital de Jeréz de la Frontera, Cadiz, Spain, 5CHU Ourense, O
Carballino, Spain, 6General University Hospital of Ciudad Real, Ciudad de México, Spain, 7Hospital Universitario de la
Princesa, Madrid, Spain, 8Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 9Hospital Universitario de Donostia,
Donostia, Pais Vasco, Spain, 10IBIMA, M�alaga, Andalucia, Spain, 11Complejo Hospitalario Universitario de Badajoz,
Badajoz, Spain, 12Hospital del Mar, Barcelona, Spain, 13BASURTO UNIVERSITY HOSPITAL, Bilbao, Spain, 14Hospital
Galdakao- Usansolo, Galdakao, Spain, 15Hospital Universitario de Jaén, Jaén, Spain, 16Hospital Reina Sofía, Cordoba,
Andalucia, Spain, 17Hospital Rafael Méndez, Lorca, Murcia, Spain, 18Hospital Universitario de Badajoz, Badajoz, Spain,
19Hospital Vall d’Hebron, Barcelona, Spain, 20Hospital de Sagunto, Valencia, Spain, 21Hospital Universitari Germans
Trias i Pujol, Badalona, Spain, 22Hospital General Río Carri�on, Palencia, Spain, 23Hospital San Juan de Alicante, Alicante,
Spain, 24Hospital San Pedro, Logroño, Spain, 25Complejo Hospitalario Universitario de Pontevedra, Pontevedra, Galicia,
Spain, 26Hospital Universitario Central de Asturias, Oviedo, Asturias, Spain, 27Hospital de Mérida, Badajoz, Spain,
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28Hospital Clínic Barcelona, Barcelona, Spain, 29Hospital Clinic de Barcelona, Barcelona, Spain, 30Hospital Universitario
del Henares, Madrid, Spain, 31Hospital Universitario de Navarra, Pamplona, Spain, 32Division of Pneumology, Hospital
Universitario Marqués de Valdecilla, Santander, Spain, 33Division of Rheumatology, Hospital Universitario Marqués de
Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a severe extraarticular manifestation of rheumatoid arthritis (RA) that
determines a worse prognosis, leading the cause of mortality in RA patients, second only to cardiovascular disease. Abatac-
ept and rituximab are the recommended drugs. JAK inhibitors (JAKi) have demonstrated efficacy in RA. The JAKi approved
by the Food and Drugs Administration (FDA) and the European Medicines Agency (EMA) for the treatment of RA are tofaci-
tinib (TOFA), baricitinib (BARI), upadacitinib and filgotinib. The evidence on efficacy of BARI in RA-ILD is growing. Our objec-
tive is to assess a) the effectiveness and b) the safety of BARI in AR-ILD patients.

Methods: National multicenter study of 72 RA-ILD patients on treatment with BARI. We analyzed the following outcomes
from baseline:

Table. Baseline characteristics of RA-ILD patients treated with BARI.
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a) forced vital capacity (FVC),

b) diffusing capacity of the lungs for carbon monoxide (DLCO),

c) chest high resolution computed tomography (HRCT),

d) dyspnea (modified Medical Research Council scale), e) arthritis activity (DAS28-ESR or clinical records), and f) sparing
corticosteroids effect.

Results: We studied 72 patients (52 women / 20 men; mean age 68 ± 10 years) from clinical practice on treatment with
BARI. Baseline demographic and clinical characteristics are shown in Table.

All patients had received disease-modifying antirheumatic drugs (DMARDs) before BARI [Methotrexate (62; 86%), Lefluno-
mide (51; 70%), Sulfasalazine (19; 26%), Abatacept (45; 63%), Tocilizumab (25; 35%), Adalimumab (22; 31%) and Rituxi-
mab (17; 24%)]. Median [IQR] ILD duration up to BARI initiation was of 25 [13-63] months. Mean baseline values of FVC
and DLCO (% predicted) were 86 ± 28 and 69 ± 20, respectively. Patients were followed-up for a median [IQR] of
14 [6-42] months. The evolution of FVC and DLCO remained stable during the first 24 months (Figure). At the end of the
follow-up, available chest HRCT images improved/ stabilized

in 72% of patients. Stabilization or improvement of dyspnea was found in 90% of patients. Most patients showed articular
remission or low activity. BARI was withdrawn in 32 (46%) patients due to articular inefficacy (n=22), lung inefficacy (n=5),
development of hypersensitivity pneumonitis (n=1), ocular involvement (n=1), acute myocardial infarction (n=1), respiratory
infection (n=1) and appearance of brain cancer (n=1).

Conclusion: BARI might be safe and useful in controlling both pulmonary and joint disease in RA-ILD patients.

Figure. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in RA-ILD patients with BARI therapy at baseline and
24 months.
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Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; J. Valero Jaimes: None; M. Pastor-Mena:
None; R. Melero-Gonzalez: None; M. Martín L�opez: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly,
2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; J. Loarce: None;C. Egües Dubuc: None;N.Mena V�azquez:
None; C. Carrasco-Cubero: None; C. Perez-Garcia: None; J. Blanco Madrigal: None; N. Vegas Revenga: None;
L. Pérez Albadalejo: None; R. Ortega-Castro: None; D. Palma: None; A. Fern�andez-Ortiz: None; M. L�opez
Lasanta: None; M. Garijo Bufort: None; I. Casafont-Sole: None; A. García-Valle: None; M. Martinez-Vidal: None;
B. Flores Robles: None; E. CERVANTES PEREZ: None; I. Brana Abascal: None; S. Rojas Herrera: None;
J. Sarmiento-Monroy: None; V. Ruiz-Esquide: None; J. LAMUA RIAZUELO: None; U. Astigarraga-Urquia: None;
D. Ferrer: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0477

The Global Prevalence of Interstitial Lung Disease in Patients with
Rheumatoid Arthritis: A Systematic Review and Meta-analysis

Hari Prasanna1, Charles Inderjeeth2, Johannes Nossent3 and KHALID ALMUTAIRI4, 1University of Western Australia,
Perth, Western Australia, Australia, 2SCGH and OPH Group & University of Western Australia, Perth, Western Australia,
Australia, 3University of Western Australia, Sir Charles Gairdner Hospital, Perth, Western Australia, Australia, 4The
University of Western Australia, Perth, Western Australia, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a common manifestation of rheumatoid arthritis (RA) that severely
impacts the health outcomes of RA patients. Despite this, the prevalence and aetiology of ILD among patients with RA
(RA-ILD) is still unclear. This study aims to review the literature and estimate the global pooled prevalence of RA-ILD using
population-based studies. The influence of geography, classification criteria, socioeconomic status, smoking and DMARD
use on the prevalence of RA-ILD will be explored to understand the aetiology and identify risk factors associated with this
condition.

Methods: A systematic review was performed according to the PRISMA 2020 and the Joanna-Briggs Institute guidelines.
Studies published between January 1980 and February 2024 were sourced from Medline, EMBASE, Cinahl, Google
Scholar, Web of Science and Proquest Central and screened for eligibility. The Hoy et al. risk of bias tool was used to
appraise the quality of included studies. A random-effect meta-analysis model was used to produce pooled prevalence esti-
mates. The potential between-study heterogeneity was identified using sensitivity and subgroup analyses, correlation anal-
yses and meta-regression. Publication bias was assessed using the Eggers and Begg-Mazumdar tests.

Results: 33 studies were included in this meta-analysis containing 14281 patients (2371 RA-ILD patients and 11910 RA
controls). The global pooled prevalence of RA-ILD was 21.38% (95% CI: 0.1542 - 0.2886), with a significant heterogeneity
of I2 = 98%. The prevalence estimates of ILD patterns: usual interstitial pneumonia and non-specific interstitial pneumonia
were 11.01% and 6.86% respectively. Across subgroup analyses, Africa had the highest RA-ILD pooled prevalence with
an imprecise estimate of 38.15% (95% CI: 2.29 – 94.2) and Europe had the lowest prevalence of 10.15% (95%CI: 2.86 –

30.23). When categorised by socioeconomic status, the prevalence of RA-ILD was lowest in high-income countries and vice
versa. Cohorts with a higher prevalence of smokers and DMARD use were correlated with a higher prevalence of RA-ILD.
However, other risk factors like age, gender and RA disease duration did not have a clear association. Based on meta-
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regression, the risk factors identified in this study accounted for 46.38% of the heterogeneity. The biggest limitation of this
study lies in the heterogeneity of results resulting in wide confidence intervals and some publication bias. Certain subgroups
like participants from Oceania and low-income countries are underrepresented in our study.

Conclusion: According to our meta-analysis, the global prevalence of RA-ILD is 21.38% with a higher risk of RA-ILD in
smokers and in regions with lower socioeconomic status like Africa and South America. This information can aid clinicians
in identifying subsets of patient populations with a higher risk of RA-ILD and highlights the need for screening programs to
stratify and treat these patients earlier. Lifestyle modifications like smoking cessation should also be encouraged. Given

Figure 1: Forest plot of the 35 cohorts included in our systematic review.
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the high heterogeneity of results, further research investigating the risk factors of RA-ILD and a greater representation of
Oceania is needed.

Disclosure: H. Prasanna: None; C. Inderjeeth: None; J. Nossent: None; K. ALMUTAIRI: None.

Abstract Number: 0478

Skin Sodium in Patients with Rheumatoid Arthritis: Association with
Blood Pressure and Disease Activity

Carolina Ramirez, Annette Oeser, Rachelle Crescenzi, C. Michael Stein and Michelle Ormseth, Vanderbilt University
Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Sodium is stored in tissues such as the skin where it may contribute to development and progres-
sion of autoimmune diseases and hypertension through activation of local immune cells. There is little information about tis-
sue sodium in patients with rheumatoid arthritis (RA). The purpose of this study was to determine if skin sodium content is: 1)
higher in participants with RA than in controls, and 2) associated with blood pressure and disease activity in patients with RA.

Table 1: Prevalence of RA-ILD when pooled across different subgroups.
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Methods: This cross-sectional study included 32 patients with RA and 33 control participants. Lower leg skin sodium con-
tent was measured using magnetic resonance imaging. Office and ambulatory 24-hour blood pressure measurements were
obtained, and disease activity was assessed by Disease Activity Score-28 for RA with CRP (DAS28-CRP).

Table 1. Demographics of RA and control participants

Figure 1. Skin sodium measured by MRI was significantly elevated in RA (N=32) versus control participants (N=33). Box plots represent median,
25th and 75th percentiles and whiskers represent the 5th and 95th percentiles. Mann Whitney U, P=0.005.
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Results: Participant demographics are included in Table. Skin sodium content was higher in patients with RA than in control
participants (14.22 [12.82, 18.04] vs 12.41 [10.67, 14.55] mmol/L), p=0.005 (Figure 1). Every 1 mmol/l increase in skin
sodium was associated with a 1.05 mmHg (95% CI 0.29, 1.82 mmHg) increase in average 24-hour systolic blood pressure
(p=0.009) and remained significant after adjustment for age (p adj = 0.04) (Figure 2); similarly every 1 mmol/l increase in skin
sodium was associated with 1.17 mmHg (0.42, 1.92 mmHg) increase in average diurnal systolic blood pressure (p=0.003)
and remained significant after adjustment for age (p= 0.02). In contrast, there was no significant correlation between skin
sodium and nocturnal blood pressure, DAS28 score or its components.

Conclusion: Skin sodium is increased in patients with RA compared to control participants and is correlated with 24-hour
and diurnal systolic blood pressure but not RA disease activity. Future studies testing the impact of dietary salt on blood
pressure and disease activity will help elucidate these relationships.

Disclosure: C. Ramirez: None; A. Oeser: None; R. Crescenzi: None; C. Stein: None; M. Ormseth: None.

Abstract Number: 0479

Constructing and Using a Novel Nucleotide Transformer for Patients with
Rheumatoid Arthritis

Shant Ayanian, Collin Osborne, Marc Blasi, Daniel Darveaux, Eric Klee and Elena Myasoedova, Mayo Clinic,
Rochester, MN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Applying the methods of artificial intelligence (AI) to genomic data for clinical outcome prediction in
rheumatoid arthritis (RA) is an area of growing research. Suboptimal prediction accuracy and challenges with replication
often preclude the clinical applicability of machine learning models. Generative AI including large language models (LLM)
can help overcome these challenges but have not been applied to genomic data with clinical applications (1,2). We aimed
to develop and test a novel nucleotide transformer (NT) using complete exomes to optimize the use of exomic data for indi-
vidualized outcome prediction in RA.

Figure 2. Average 24-hour systolic blood pressure was correlated significantly with skin sodium (P=0.009).
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Methods: A LLM based on transformer architecture was developed using exomic sequences from a large exome repository
of 58,000 people as part of a collaboration between a US academic institution and a US genomic repository. The NT is
designed to accommodate entire exomes for its token size rather than SNPs and can: identify variations from the human ref-
erence genome (HRG), pick-up long-range interactions, evaluate HLA subtypes and connect this data to clinical outcomes.
The NT is created de novo using state-of-the-art cluster scale performance equivalent to 600 graphics processing units, and
tested on patients with RA using an active registry of 5,985 patients with probable RA based on ICD 9/10 codes for RA and
>/= 1 claim for methotrexate between 1/1/1998-12/31/2023. All patient records were manually reviewed for confirmation of
the RA status and abstraction of clinical characteristics. From a subset of RA patients with available exome data (n=375),
data from 100 patients were used for training of the NT and 275 for fine-tuning and downstream task predictions.

Results:We tested the performance of the NT, trained on 58,000 people against the best out of four existing NTs (1). As the
proof of concept, our NT outperformed the existing NT, achieving 86.7% accuracy in identifying the next nucleotide on
upstream evaluation. The downstream evaluation showed a 96.3% accuracy in identifying splicing sites, 72% for regulatory
sites and 53% for chromatin, outperforming the existing NT. The second version of our NT consisting of 450 patients
(100 patients with RA and 350 controls) is currently in training, and RA-specific downstream evaluation is expected to be
completed by 7/1/2024. The final version of the NT and its RA-specific evaluation will incorporate all 58,000 people. The
results of RA-specific clinical outcomes evaluations are expected by 8/15/2024 and we plan to present them during the
conference.

Conclusion: This is the largest and the most comprehensive effort in creating a novel NT and the first NT to be clinically
tested and applied to RA. This approach is transformational to the use of genomic data in RA as it opens opportunity for
identifying complex genomic interactions and associations with clinical outcomes. This is the first building block of an effort
to create a foundational multimodal model for outcome prediction in RA.

References:

1. Dalla-Torre et al. bioRxiv 2023.01.11.523679.
2. Nguyen et al. arXiv 2023:2306.15794v2.

Disclosure: S. Ayanian: None; C. Osborne: None; M. Blasi: None; D. Darveaux: None; E. Klee: None;
E. Myasoedova: None.

Abstract Number: 0480

Can’t Sleep, Won’t Sleep: A Systematic Review and Meta-Analysis of
Insomnia Prevalence in 70,105 Rheumatoid Arthritis Patients

Mohamed Abdelsalam1, Mamdouh Ahmed Khairy2, Mohamed Reda Awad3, Aly Alnabawy2, Maryam Taha4 and
Mohamed Al-Adl Ali Ali2, 1Rheumatology, Rehabilitation and Physical medicine department - faculty of medicine -Misr
University for science and technology, 6th of October, Al Jizah, Egypt, 2Faculty of medicine - Al-Azhar university Cairo
branch, Cairo, Egypt, 3Al Azhar University, Cairo, Egypt, Giza, Egypt, 4Faculty of medicine - Ain Shams university, Madinat
Nasr, Al Qahirah, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Insomnia is a significant challenge for rheumatoid arthritis (RA) patients. Chronic pain conditions
often exacerbate sleep disturbances, creating a vicious cycle where pain and sleep deprivation perpetuate each other with
pain not only interrupting sleep but also causing poor sleep quality contributing to increased pain sensitivity. Insomnia exac-
erbates the pain and fatigue associated with RA, further diminishing physical function and psychological well-being. Despite
this, the prevalence and impact of insomnia in RA patients remain under-recognized and under-treated. The aim of this work
is to identify the frequency of insomnia in RA patients, highlighting the necessity for more research, increased awareness,
and targeted therapeutic interventions.

Methods: We systematically searched PubMed, Web of Science, and Scopus databases from inception till January
20, 2024. Adhering to PRISMA guidelines1 (Figure 1), we screened and assessed the methodological quality of eligible stud-
ies, including only those of high quality. Statistical analysis included meta-analysis utilizing both random and fixed effects
models to estimate pooled insomnia prevalence, accounting for variations in the study populations, and potential publication
bias in the analyses using Jamovi 2.3.21.0.

Results: The literature search yielded 1,117 articles, we included nine studies that reported prevalence of insomnia cases
within RA patients, incidence of new cases, or both. We identified diverse designs: three studies were cross-sectional, three
were case-control studies, and three were cohort studies. Twenty-two percent of RA patients experienced insomnia
(Figure 2), significantly surpassing the general population prevalence of 5.6%2. Sample size median and range 227 (68 to
65,754). Utilizing both random and fixed effects models in our analysis, the aggregated random effects analysis revealed
an insomnia prevalence of 47% (95% CI: 0.305 to 0.635) across nine studies, encompassing 70,105 patients (Figure 3).
The pooled fixed effects estimate for insomnia prevalence was 19.0% (95% CI: 0.190 to 0.201). The fail-safe N analyses

Figure (1) PRISMA Flow Chart Illustrating Search Strategy and Selection of Included Studies
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Figure (3) A total of k=9 studies were included in the analysis. Both Random-Effects and Fixed-Effects models were used. The estimated average
standardized mean difference based on the Random Effect and fixed-effects model was = 0.470 (95% CI: 0.305 to 0.635) and 0.190 (95% CI:
0.179 to 0.201). Therefore, the average outcome differed significantly from zero (z = 5.59, p < 0.001) and (z = 34.9, p < 0.001). The publication bias
assessment using file drawer analysis was (Fail safe N = 2851.0, p < 0.001) and (Fail safe N = 5415.0, p < 0.001). Estimate: The value of the inter-
cept in the model, se (Standard Error), Z (Z-value), p (p-value), CI (Confidence Interval).
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are (2851 (P< 0.001) and 5415 (P< 0.001)) for random and fixed effects models, respectively, Suggesting that the observed
effect sizes are robust and unlikely to be influenced by publication bias. Global distribution showed that Sweden had the
lowest prevalence (13.9%) [95% CI:0.13, 0.15] in Fixed-effect model.

Conclusion: This is the first systematic review and meta-analysis of insomnia prevalence in RA patients, revealing that RA
patients are four times more likely to experience insomnia than the general population, emphasizing the need for heightened
awareness among RA patients and healthcare providers. These findings highlight crucial gaps in the current understanding
of insomnia in RA, advocating for further research in this area.

References

1-Takkouche B, Norman G. PRISMA statement. Epidemiology. 2011 Jan 1;22(1):128.

2- Øverland S, Ursin R, Tell GS, Salo P, Bjorvatn B, Glozier N, Pallesen S, Sivertsen B. Midlife insomnia and subsequent mor-
tality: the Hordaland health study.

(Figure 2) Global Distribution and Prevalence of Insomnia Among Rheumatoid Arthritis Patients by Country.

Disclosure: M. Abdelsalam: None;M. Khairy: None;M. Awad: None; A. Alnabawy: None;M. Taha: None;M. Al-Adl
Ali Ali: None.

Abstract Number: 0481

Differential Effect of Comorbidities on the Clinical Evolution of Early
Arthritis by Sex
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Background/Purpose: The prevalence of comorbidities is increased in patients with rheumatoid arthritis (RA) compared to
the general population1, but their impact in the earlier stages of the disease and potential sex differences are much less
known.

Our aim was to analyze the influence of comorbidities on the clinical evolution of patients from an Early Arthritis Clinic (EAC)
and to explore sex differences to identify potential gender biases.

Methods: Patients attended between September 2001 and December 2021 in an EAC of a tertiary hospital were studied.
Sociodemographic, clinical, and therapeutic variables were collected prospectively during protocolized visits (baseline,
6, 12, and 24 months). Information on the presence and date of diagnosis of comorbidities was obtained retrospectively
by reviewing hospital and primary care medical records. Only comorbidities detected prior to baseline visit and those
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diagnosed within the 2 years of follow-up were considered. The statistical analysis was performed using Stata 14.1 with
appropriate tests for bivariate analysis based on the type and distribution of the variables. To analyze the influence of comor-
bidities (considered as a categorical variable: none, 1, 2 or ≥3) on disease activity (HUPI)2 and disability (HAQ), two multivar-
iable models nested by patient and visit were fitted using the command xtgee. All variables with p< 0.15 in the bivariate
analysis were included in the initial models and then independent variables were excluded if p >0.15.

Results: We studied 556 patients (443 women, 80%). Women were significantly younger at disease onset (53 years [IQR
42 – 64] vs 63 [IQR 51 – 71], p< 0.001), with no significant differences in positivity for rheumatoid factor (54.1%) or ACPA
(50.5%) by sex. At 2 years, 71% of the patients met the criteria for RA (ACR/EULAR 2010), while 29% remained as undiffer-
entiated arthritis, with a similar distribution by sex.

Men had higher frequencies of arterial hypertension (47.79% vs 21.44% in women; p< 0.001), diabetes mellitus (18.58% vs
6.32%; p< 0.001), ischemic heart disease (10.62% vs 1.81%; p< 0.001), COPD (9.73% vs 1.58%; p < 0.001), and peptic
ulcer (3.54% vs 0.68%; p=0.015); while women had higher frequencies of depression (19.19% vs 8.85% in men;
p=0.009) and osteoporosis (23.70% vs 11.50%; p=0.005).

As observed in Figure 1, the disease activity evolution (1A) and disability (1B) worsened with a higher number of comorbidi-
ties. Multivariable analysis showed that older age and female sex were significantly associated with higher disease activity
and disability, Adjusted for these variables, the presence of a greater number of comorbidities was also associated with
worse outcomes (Table 1). However, frequency of remission (HUPI < 2)2 at 2 years of follow-up was significantly lower with
increasing number of comorbidities only in women (Figure 2).

Figure 1: Evolution of disease activity (A) and disability (B) according to the number of comorbidities.

Figure 2: Rate of remission according to the number of comorbidities and sex.
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Conclusion: The presence of comorbidities influences a worse progression in both disease activity and disability, with a
more pronounced effect observed in women.

1. Carmona L et al. Best Pract Res Clin Rheumatol. 2010; 24(6):733-45.

2. Gonz�alez Alvaro et al. PLos One, 2016; 11(9):e0161727.

Disclosure: M. Dueñas: None; J. S�aez: None; M. Álvarez: None; P. Quiroga: None; M. Nikitsina: None; R. García-

Vicuña: None; A. Ortiz: None; I. Gonz�alez-Álvaro: None; I. Llorente-Cubas: None.

Abstract Number: 0482

Endothelial Dysfunction and QRISK3 in Rheumatoid Arthritis

Vanshika Sabharwal1 and Ashit Syngle2, 1MMDU, Mullana, Ambala India and Healing Touch city clinic, Chandigarh,
India, Chandigarh, Chandigarh, India, 2Healing Touch City Clinic, Chandigarh, Chandigarh, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CV disease is leading cause of morbidity and mortality in RA, largely due to endothelial dysfunc-
tion.1. Endothelial function is barometer of total cardiovascular risk while QRISK32 is a new risk assessment tool that is dis-
ease (includes RA) and ethnic specific to estimate 10-year risk of cardiovascular-disease. However, CV risk in RA is
significantly related to the inflammatory disease activity but QRISK3 treats all RA patients similarly without taking into
account the inflammatory disease burden. Endothelial function and related CV risk in RA is significantly related to inflamma-
tory disease activity. However, the relationship between endothelial function and QRISK3 in RA remains unexplored.

Objectives:To elucidate the interplay between endothelial function and the 10-year risk of cardiovascular disease in RA.

Table 1. Influence on disease activity and disability according to sex, age, and number of comorbidities. Multivariable analysis.
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Methods: 417 consecutive RA patients (371 females, 46 males; mean age: 53 ± 11 years; range: 25 to 82 years) meeting
ACR/EULAR 2010 Rheumatoid Arthritis classification criteria on stable doses of cDMARDswere enrolled. Endothelial func-
tion was assessed using flow-mediated dilation (FMD) using AngioDefender. QRISK3 scores were calculated using demo-
graphic, clinical, and laboratory data, considering risk factors like age, ethnicity, deprivation, systolic BP, BMI, cholesterol,
smoking, diabetes, hypertension, RA, atrial fibrillation, CKD, migraine, corticosteroids, and mental illness. QRISK3 classifies
patients with score <10%as low risk, 10-20% as intermediate risk and >20% as high risk.Other disease specific variables:
disease duration, ESR, CRP, DAS28& FMD%were also investigated for any possible correlation with QRISK3 score.Statis-
tical analysis was performed using Graph Pad prism3 software. Correlation coefficients were calculated to assess the
strength and direction of the correlation between FMD and QRISK3 scores.

Results:Of the 417 recruited RA patients: 74.34% (n=310) had low, 14.86% (n=62) had intermediate and 10.7% (n=45) had
high QRISK3 score. Of the patients with low (74.34%) QRISK3 score, 27.42% had normal FMD, 57.42% had endothelial
dysfunction and 15.10% had arterial stiffness on FMD. Of the patients with intermediate (14.86%) QRISK3 score, 27.41%
had normal FMD, 45.16% had endothelial dysfunction and 29.03% had arterial stiffness on FMD. Of the patients with high
(10.7%) QRISK3 score, 8.88% had normal FMD, 44.45% had endothelial dysfunction and 46.67% had arterial stiffness on
FMD (Table: 1). A significant inverse correlation was observed between FMD and QRISK3 scores (r = -0.38, p< 0.0001), indi-
cating that impaired endothelial function was associated with higher 10-year cardiovascular risk (Fig: 1). Disease duration
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correlateddirectly while FMD% inversely correlated with QRISK3 estimated 10-year risk of cardiovascular disease. No other
correlation was observed between disease specific variables and QRISK3 scores (table 2).

Conclusion: This the first study to ever demonstrate the inverse relationship between endothelial dysfunction and QRISK3
related to CV risk in RA. Further exploration of these correlations may refine risk stratification and guide targeted interven-
tions for improved cardiovascular outcomes in RA.

Disclosure: V. Sabharwal: None; A. Syngle: None.
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Background/Purpose: Prior studies have evaluated the risk factors for difficult-to-treat RA (D2T-RA) but have not applied
EULAR’s full criteria for D2T-RA in a longitudinal data set. The objective of our study is to examine the association between
multiple demographic, clinical and disease activity factors with the risk of D2T-RA in a cohort of patients with established RA
who are being treated with a first line biologic or targeted synthetic disease modifying antirheumatic drug (b/tsDMARD).

Methods: We used data from the longitudinal Brigham and Women’s Hospital Rheumatoid Arthritis Sequential Study
(BRASS) registry subset to participants treated with their first b/tsDMARD therapy (index date = earliest BRASS visit report-
ing a first-line b/tsDMARD therapy) and who had at least one follow-up visit. D2T-RA was defined using EULAR 2021 criteria.
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Using multiple imputation for missing values of potential predictors, we fit Cox proportional hazards (PH) models with step-
wise selection based on AIC to identify predictors of D2T-RA at a future study visit. We present hazards ratios (HRs) and
95% confidence intervals for unadjusted and multivariable adjusted models. We checked the PH assumption by evaluating
Schoenfeld residuals and log-log plots and tested for multicollinearity. Random Survival Forests models were built to confirm
predictors identified in Cox PH models.

Results: Among 1,581 enrollees in BRASS, we identified 662 (42%) participants currently treated with a first line
b/tsDMARD (59% etanercept; 25% adalimumab, 9% infliximab, 7% other). The median (IQR) age was 56 (46-65) years,
84%were female, 91%were non-Hispanic White, and the median (IQR) disease duration was 9 (4-20) years). Over a median
follow-up of 60 (IQR 36-120) months, 113 (17%) developed D2T-RA. The final multivariable-adjusted model had a C-index
of 0.705. BMI >30 kg/m2 (HR=1.65), concurrent prednisone use (HR=1.48), patient global activity score (HR=1.15 for a
one-unit increase), and MDHAQ fatigue scale (HR=1.01 for a five-unit increase) were associated with greater PH of
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becoming D2T, whereas concurrent methotrexate use was associated with 36% reduced PH of D2T-RA (HR=0.64). Ran-
dom Survival Forests didn’t improve the performance over Cox PH (C-index=0.636).

Conclusion: In this cohort of 662 participants with established RA being treated with a first-line b/tsDMARD therapy, 17%
developed D2T-RA over a median of 60 months. Clinical factors of obesity, prednisone use, and not concurrently taking
methotrexate during treatment with a first-line b/tsDMARD were predictive of becoming D2T, along with patient reported
outcomes of greater fatigue and disease activity. Future studies should evaluate risk factors for subphenotypes of inflamma-
tory and non-inflammatory D2T-RA.

Disclosure: M. Paudel: UnitedHealth Group, 11; S. Chitineni: None; R. Li: None; C. Naik: None; N. Shadick: AbbVie/
Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5;M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Canfite, 11, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and Johnson, 2, 5,
Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2;
D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9.
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Fig 1. Joint involvement in different joint areas in ERA patients.
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Background/Purpose: Rheumatoid Arthritis (RA) is a chronic inflammatory autoimmune disorder characterized by aggres-
sive articular damage, and articular symptoms are often the initial and significant clinical manifestations of RA patients. The
pattern of joint involvement may imply distinct clinical characteristics and therapeutic responses. However, to date few

Fig 2. Hierarchial clustering dendrogram of the cluster analysis based on joint characteristics.

Table1. Clinical fetaures of patients in the 4 clusters.
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studies have investigated the profile of joint involvement in Chinese RA patients. This study aimed to elucidate the joint
involvement pattern in early RA (ERA) patients in China utilizing cluster analysis.

Methods: Data was collected from CREDIT, a comprehensive, multicenter Chinese registry of rheumatoid arthritis. The
study cohort comprised DMARD-naive RA patients with a disease duration of less than one year and moderate to high dis-
ease activity at baseline. An unsupervised hierarchical cluster analysis was performed, focusing on the joint involvement pat-
terns of both large (including the knee, shoulder, and elbow) and small joints (including the wrist, MCP-1 to 5, and PIP-1 to
5), which accounted for both swelling and tenderness. A comparative analysis of clinical characteristics was conducted
across the identified clusters. Logistic regression analysis was employed to evaluate the influencing factors of therapeutic
responses in patients of different subgroups.

Results: A total of 2,775 patients were enrolled in the study. The most involved big and small joints in Chinese ERA patients
were knee joints and wrist joints, respectively (Fig 1). Four distinct subgroups with different clinical features were identified by
unsupervised cluster analysis (Fig 2). The majority of patients were categorized into Cluster1, which comprised the youngest
individuals with the least joint involvement and the lowest disease activity. Patients in the Cluster2 and Cluster3 exhibited a
higher number of affected joints, with Cluster2 showing more pronounced involvement in large joints and Cluster3 present-
ing more involvement in small joints. These two clusters predominantly included older patients with the highest disease activ-
ity. Additionally, Cluster3 was also characterized by the highest proportion of male patients, the highest prevalence of
seronegative patients, and the longest duration of morning stiffness. Patients in Cluster4 showed joint involvement patterns
similar to those in Cluster1, but with fewer small joints and more large joints affected, and a modestly higher disease activity
(Table1). Subsequent regression analysis indicated that the factors influencing treatment outcomes varied among different
patient subgroups.

Conclusion: The joint involvement among Chinese ERA patients displayed discernible patterns, with unsupervised
cluster analysis effectively stratifying patients into four unique subgroups. Each subgroup of patients presented
specific clinical characteristics and therapeutic response. The categorization of ERA patients based on joint
involvement patterns could be useful to predict therapeutic outcome and develop more appropriate treatment
strategies.

Disclosure: Y. Deng: None; C. Yu: None; L. Qiao: None; N. Jiang: None; Y. Wang: None; X. Tian: None; Q. Wang:
None; M. Li: None; X. Zeng: None.
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Glostrup, Denmark, 14Jyväskylä Central Hospital, Jyväskylä, Finland, 15Institute of Medicine, University of Gothenburg,
Gothenburg, Sweden

Figure 1 A) Baseline metabolites significantly associated with baseline CDAI. B to D) Baseline metabolic profiles discriminating responders from
non-responders; B) Volcano plot C) Multivariable linear regression model for association of baseline metabolites with CDAI remission at 24 weeks,
adjusted for age, sex, anti-citrullinated protein antibody status, current smoking status, baseline Disease Activity Score with 28-C-reactive protein,
and treatment randomization D) Pathway enrichment plot in relation to response to treatment.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The variability in treatment response in people with rheumatoid arthritis (RA) warrants the prediction
of patients at high risk of treatment failure. Identification of biomarkers linked to clinical remission in RA is currently a chal-
lenge. Metabolomics may help to identify such biomarkers as it allows for a comprehensive exploration of disease-related
variations that extends beyond the genome and proteome. This study aimed to systematically profile serum metabolic alter-
ations in early RA to identify potential biomarkers associated with disease activity and therapeutic response using
metabolomics.

Methods: The study included 220 early RA participants from the NORD-STAR study, who have been randomized at base-
line to four arms, ranging from conventional anti-rheumatic treatment to three biological drugs; methotrexate combined with
prednisolone (1), certolizumab (2), abatacept (3), or tocilizumab (4). Untargeted metabolomics was performed in serum sam-
ples at baseline and 24-week follow-up. Participants achieving clinical disease activity index remission (CDAI ≤ 2.8) at
24 weeks were defined as responders. Machine learning models for treatment response were constructed using random
forest, logistic regression, and extreme gradient boosting. The analyses were performed using MetaboAnalyst 6.0
and R v4.3.

Results: We identified 278 metabolites, of which 39 were associated with baseline disease activity, including several acyl-
carnitines and amino acids (Figure 1A). Results from the univariate analysis combining the outcomes from t-test (p < 0.05)
and fold-change (> 1.2) analyses in a volcano plot, showed that cytidine was the only baseline metabolite being significantly
upregulated in responders, while six other metabolites significantly downregulated in responders (Fig. 1B). In multivariable
analysis, adjusted for several baseline confounders, we found 17 baseline metabolites associated with remission at
24 weeks in the overall cohort including malic acid (ß=-0.4), cytidine (ß=0.4), arginine (ß=0.3), and citrulline (ß=0.2)
(Figure 1C). Pathway enrichment analysis indicated several metabolic pathways potentially associated with treatment
response, including, among others, arginine and proline metabolism, carnitine synthesis, and urea cycle (Fig. 1D). Eleven
baseline features were identified as biomarkers to discriminate responders from non-responders at 24 weeks in machine
learning analysis. ROC analysis resulted in AUCmax of 0.71 in the test set across three machine learning algorithms.

Conclusion: Our study has identified several baseline metabolites and metabolic pathways associated with disease activity
and response to different treatments in early RA. Moreover, by integrating metabolomics and clinical data, we have devel-
oped models to predict response to treatment in people with early RA.

Disclosure: T. Fatima: None; Y. Zhang: None; G. Vasileiadis: None; A. Rawshani: None; R. Van Vollenhoven: Abb-
Vie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb, 5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6, Gilead,
2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational programs, Roche, 12, Support for educational pro-
grams, Servier, 2, UCB, 2, 5, 6; J. Lampa: None; B. Gudbjornsson: None; E. Haavardsholm: AbbVie, 12, Personal
fees, Pfizer, 12, Personal fees, UCB, 12, Personal fees; D. Nordstrom: Abbvie, 2, BMS, 2, Lilly, 2, MSD, 2, 5, Novartis,
2, 6, Pfizer, 2, 6, Roche, 2, UCB, 2, 6; G. Gröndal: None; K. Hørslev-Petersen: None; K. Lend: None; M. Heiberg:
None; M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12,
Paid to my institution, no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee, Medac, 6, 12, Paid to
my institution, no personal fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6,
12, Paid to my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee, UCB, 6, 12, Paid
to my institution, no personal fee; M. Nurmohamed: None; M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor,
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5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6; T. Uhlig: Novartis, 1, Pfizer, 2, UCB, 2;
T. Sokka-Isler: Amgen, 5, Nordic Pharma, 6; A. Rudin: None; C. Maglio: None.

Abstract Number: 0486

Associations Between Frailty and Incident Cancer and Cancer-related
Mortality in Veterans with Rheumatoid Arthritis

Bhavik Bansal1, Aaron Baraff2, Katherine Wysham3, James Andrews4, Bryant England5, Ted Mikuls5, Joshua Baker6,
Kaleb Michaud5, Alexa Meara7, Una Makris8, Carolyn Presley9, ariela orkaby10 and Namrata Singh11, 1All India Institute
of Medical Sciences, New Delhi, Delhi, India, 2VA PUGET SOUND SEATTLE, Seattle, WA, 3VA PUGET SOUND/UNIVERSITY
OFWASHINGTON, Seattle, WA, 4University of Alabama at Birmingham, Birmingham, AL, 5University of NebraskaMedical
Center, Omaha, NE, 6University of Pennsylvania, Philadelphia, PA, 7The Ohio State University Wexner Medical Center,
COLUMBUS, OH, 8UT Southwestern Medical Center and Dallas VA, Dallas, TX, 9The Ohio State Medical Center,
Columbus, OH, 10New England VA Geriatric Research Education and Clinical Center/Boston VA/Division of Aging,
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 11University of Washington, Bellevue, WA
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Table 1: Baseline characteristics of the cohort by VAFI Category
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Background/Purpose: Rheumatoid arthritis (RA) is associated with an increased risk of cancer compared to the general
population. Aging is one of the most important risk factors for the development of cancer in the general population. Aging
is also associated with the development of frailty in certain individuals; this is seen even in younger cohorts among patients
with RA. Whether a patient’s frailty status confers higher risk of incident cancer or cancer-related mortality in RA remains
unexplored.

Methods: We conducted a retrospective cohort study using the Veterans Affairs Rheumatoid Arthritis (VARA) regis-
try, a multicenter prospective cohort of U.S. veterans with RA, from 2003-2022. The patient’s frailty status at enroll-
ment was defined using the Veterans Affairs Frailty Index (VA-FI) and categorized as robust, pre-frail, and frail.
Incident cancers were identified using the Oncology Raw Domain. Patients with prevalent cancer at enrollment were
excluded. Separate multivariable Cox proportional hazard models were used to evaluate the association between
baseline frailty status with incident cancer and cancer-related mortality, adjusting for age, sex, race, body mass
index (BMI), seropositivity for anti-CCP, DAS-28, smoking status, use of prednisone, conventional synthetic (cs) or
biologic (b) disease modifying anti-rheumatic drugs (DMARDs). Given the overlap between VAFI and comorbidities,
we did not do additional adjustment for comorbidities in final models. The association between frailty and site-
specific cancers was also assessed.

Results: Among eligible patients with RA (n = 2554), 858 were robust (not frail), 1028 were pre-frail, and 668 were frail. A
total of 335 (13.1%) incident cancers were identified. Frail individuals were older and had higher rates of death during
follow-up compared to robust and pre-frail groups (Table 1).

Table 2: Adjusted Survival Models for Cancer Incidence and Cancer Related Mortality.
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Age-adjusted incidence rates of cancer events were higher among frail individuals, with an age-adjusted incidence rate of
19.93 per 1000 person-years compared to 12.39 and 15.45 per 1000 person-years for robust and pre-frail individuals,
respectively. After adjusting for covariates, frailty remained significantly associated with an increased risk of incident cancer
(HR 1.85 [95% CI 1.37, 2.49]) compared to the robust group (Table 2). Frailty was also independently associated with an
increased risk of certain site-specific cancers, including genitourinary, gastro-intestinal and lung cancers (Figure 1).

In separate multivariable models, pre-frailty was significantly associated with increased cancer-related mortality (HR 1.43,
95% CI: 1.01, 2.01) and frailty showed a trend towards this increased risk (HR 1.47, 95% CI: 0.98, 2.18) (Table 2).

Conclusion: Frailty was an independent risk factor for incident cancer in patients with RA. Pre-frailty and frailty also dis-
played a trend towards higher cancer-related mortality in these patients. These results underscore the importance of
assessing frailty status as a means of risk stratification in RA in addition to suggesting that interventions targeting frailty war-
rant further investigation as a means of potentially mitigating risk and improving cancer-related outcomes.

Disclosure: B. Bansal: None; A. Baraff: None; K. Wysham: None; J. Andrews: None; B. England: Boehringer-
Ingelheim, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; K. Michaud: None; A. Meara:
None; U. Makris: None; C. Presley: None; a. orkaby: None; N. Singh: None.

Abstract Number: 0487

The Triglyceride to HDL Ratio, a Surrogate Marker of Insulin Resistance,
Predicts All Cause and Cardiovascular Mortality in Rheumatoid Arthritis

Jose Felix Restrepo Suarez1, Carlos Lorenzo1, Inmaculada Del rincon2 and Agustin Escalante1, 1UT Health San Antonio,
San Antonio, TX, 2UT Health San Antonio, San Antonio
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Figure 1. Association between frailty and site-specific cancer incidence in VARA cohort, 2003-2022.
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Background/Purpose: The triglyceride to HDL cholesterol (TG/HDL) ratio, a recognized surrogate marker of insulin resis-
tance, has emerged as a predictor of cardiovascular (CV) risk. However, its clinical relevance in RA remains unexplored. In
this study, we aimed to investigate the prognostic value of the TG/HDL ratio in predicting mortality in RA patients.

Methods: RA patients meeting the 1987 ACR criteria were recruited consecutively from rheumatology practices from 1996
to 2011. Patients were invited to return for periodic follow-up evaluations. At each visit, clinical and laboratory variables were
recorded, including measures of RA disease activity, CV risk factors and the occurrence of CV events. All deaths were con-
firmed with a death certificate. Deaths were classified as having a CV cause if the death certificate included conditions with
ICD-9 codes 390-459.

We used logistic regression analysis to examine the association between TG/HDL ratio and all-cause and CV mortality.
Results were adjusted for other risk factors including age, sex, smoking status, diabetes, hypertension, and disease activity
(measured by DAS28 ESR).

Results: We studied 1211 patients [906 (75%) were women]. The mean follow-up time was 9.959 person-years with
278 deaths (2.7 per 100 person-years) for all-cause mortality. The mean follow-up time for CV mortality was 8745 person-
years with 121 deaths (0.3 per 100 person-years).

TG/HDL ratio was associated with an increased risk of both all-cause mortality (OR=1.09, 95% CI 1.00-1.19, p=0.041)
(Table 1) and CV mortality (OR=1.21, 95% CI 1.09-1.35, p< 0.001). (Table 2) after adjusting for age, sex, disease activity,
diabetes, smoking status, and hypertension.

Conclusion: TG/HDL ratio is an independent risk factor of all cause and CV mortality in RA patients. These findings suggest
that the TG/HDL ratio may be a useful biomarker for assessing CV risk among patients with RA, which could lead to
improved risk management and reduced CV morbidity and mortality among RA patients. The role of insulin resistance in
RA deserves further study.
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Disclosure: J. Restrepo Suarez: None; C. Lorenzo: None; I. Del rincon: None; A. Escalante: None.

Abstract Number: 0488

Association of Anti-CarP Levels with Clinical Activity and Serological
Profile in Rheumatoid Arthritis

Pablo Martínez Calabuig1, Elena Grau García2, Samuel Leal Rodriguez2, Ernesto Tovar Sugrañes3, José Ivorra-Cortés4,
Carmen Riesco Barcena3, Anderson Huaylla Quispe3, Laura Mas S�anchez5, Pablo Muñoz Martínez6, Daniel Ramos
Castro3, Alba Torrat noves7, Iago Alcantara Alvarez8, Belén Villanueva Mañés8, Miguel Simeo Vinaixa8, Andrés Pérez
Hurtado3 and Jose A Rom�an-Ivorra9, 1HOSPITAL GENERAL UNIVERSITARIO VALENCIA SPAIN, Ontinyent, Comunidad
Valenciana, Spain, 2HUP La Fe, Valencia, Spain, 3Rheumatology Department. HUP La Fe, Valencia, Spain, 4Hospital
Universitario La Fe, PALMA DE MALLORCA, Spain, 5Resident at Hospital Universitari i Politecnic La Fe, Valéncia, Spain,
6Hospital Universitario y Politècnico La Fe, Sagunto, Spain, 7Hospital Universitari i Politècnic La Fe de Valencia, Valencia,
Comunidad Valenciana, Spain, 8Rheumatology Department. HUP La Fe, Valencia, Comunidad Valenciana, Spain,
9Hospital Universitari i Politècnic la Fe, Valencia, Comunidad Valenciana, Spain

SESSION INFORMATION
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Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease where the presence of rheumatoid fac-
tor (RF) and anti-citrullinated peptide antibodies (antiCCP) has been associated to the severity of the disease. Recently, anti-
carbamylated protein antibodies (antiCarP) have been described as potential biomarkers for RA, especially in patients who
are seronegative for traditionally evaluated antibodies.

To analyze the association of antiCarP levels with clinical activity, clinical manifestations and serological profile in RA patients
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Methods: A cross-sectional observational study of patients diagnosed with RA and healthy controls (HC). A complete clin-
ical and analytical evaluation was performed, obtaining demographic, clinical, and analytical data. The antiCarP levels were
determined using ELISA.

Results: A total of 101 patients (79% female) with a mean age of 45 (13) years, and 98 HC (67% female) with a
mean age of 55 (11) years were included. The patients had significantly higher antiCarP levels than HC (P< 0.001),
as well as older individuals in general (P=0.004). AntiCarP levels were associated to increased RF and antiCCP
levels (P< 0.001). Patients were divided into serological profiles based on the positivity of RF and antiCCP, and
those RF/antiCCP positive showed a significantly high antiCarP levels compared to the rest of the groups
(P< 0.001).

The cutoff value for elevated anti-CarP was established at twice the standard deviation from the average value of the HC
(17.2ng/mL). 35 patients were classified as having elevated anti-CarP; 32 were included in the group with double positivity
for RF/antiCCP (P=0.006), and 3 as negative for RF/antiCCP.

High antiCarP levels were associated to clinical activity as well as tender joints (P=0.001) and the presence of rheumatoid
nodules and diffuse interstitial lung disease (Table). No association among antiCarp levels and Van der Heijde score, pro-
gression rate of joint damage, Raynaud’s phenomenon and Sjögren syndrome was observed.

Conclusion: RA Patients show high antiCarP levels compared to HC and especially in patients with double positivity for
RF/antiCCP. The increase of antiCarP is associated to high clinical activity and high number of tender joints, as well as extra-
articular manifestations of the disease.

Disclosure: P. Martínez Calabuig: None; E. Grau García: None; S. Leal Rodriguez: None; E. Tovar Sugrañes: None;
J. Ivorra-Cortés: None;C. Riesco Barcena: None; A. Huaylla Quispe: None; L. Mas S�anchez: None; P. MuñozMar-
tínez: None; D. Ramos Castro: None; A. Torrat noves: None; I. Alcantara Alvarez: None; B. Villanueva Mañés:
None; M. Simeo Vinaixa: None; A. Pérez Hurtado: None; J. Rom�an-Ivorra: None.

Abstract Number: 0489

Use of Chair Sit-to-Stand as a Pragmatic Alternative to Assess Frailty in
Rheumatoid Arthritis

Hannah Brubeck1, Kylie Riggles2, Riley Bass3, Elizabeth Wahl4, James Andrews5, Namrata Singh6, ariela orkaby7, Joshua
Baker8, Patti Katz9, Dolores Shoback10, Jose Garcia11 and Katherine Wysham12, 1VA Puget Sound Health Care System,
Seattle, WA, 2VA Puget Sound Health Care System, Bellevue, WA, 3VA Puget Sound Health Care System, Seattle, 4VA
Puget Sound Healthcare System, Seattle, WA, 5University of Alabama at Birmingham, Birmingham, AL, 6University of
Washington, Bellevue, WA, 7New England VA Geriatric Research Education and Clinical Center/Boston VA/Division of
Aging, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 8University of Pennsylvania, Philadelphia,
PA, 9UCSF, San Rafael, CA, 10San Francisco VA/University of California, San Francisco, San Francisco, CA, 11VA Puget
Sound Health Care System/University of Washington, Seattle, WA, 12VA PUGET SOUND/UNIVERSITY OF WASHINGTON,
Seattle, WA
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Background/Purpose: Frailty occurs earlier in people with rheumatoid arthritis (RA) than in the general population and is
associated with poor health outcomes1, making it important to identify. Existing frailty measures are difficult to perform in
clinical settings due to time constraints and need for specialized tools, such as handheld dynamometers for hand grip
strength (HGS) measurement. Chair sit-to-stand (STS) is a valid strength measure that assesses lower body strength2 and
has been used to measure frailty in the general population3 and in specific disease states4,5. The aim of this study is to
assess the use of STS as an alternative strength measure to HGS to pragmatically assess frailty in RA.

Methods: Data were from the VA Rheumatoid Arthritis Frailty and Osteoporosis cohort which enrolled Veterans with rheu-
matologist diagnosed RA ≥35 years. Frailty was assessed using the Fried Frailty Phenotype (FFP)6 which includes weight
loss, exhaustion, physical activity, walk speed, and strength components, using either the traditional HGS (FFP-HGS) or
STS substituted (FFP-STS) for the strength measure. Each component, if met, adds 1 point to the score with a maximum
of 5. The FFP is categorized as robust (score 0), pre-frail (score 1-2), and frail (score ≥3). Cutoffs for STS were defined by
>12.8 seconds for 5 repetitions3. Kappa tests were performed to evaluate the agreement of FFP-HGS compared to the
alternative FFP-STS. This was done both for 3 category FFP (robust, pre-frail, frail) as well as for a dichotomous FFP (frail
vs. non-frail).

Table 1: Baseline demographics and clinical characteristics (N=118)

Table 2: Kappa tests comparing Fried Frailty Phenotype using traditional HGS and alternative STS for strength measurement
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Results: We evaluated 118 Veterans with RA, 73% were male and 70% were White aged 64.1±11.5 years (Table 1). CCP
positivity was 66%, disease duration was 14.1±13.2 years and participants had on average, moderate RA disease activity
(3.6±1.4 as measured by DAS28ESR). Exhaustion (48%) and low strength measures (HGS 40%, STS 69%) were the most
common frailty components. Compared to FFP-HGS, using the 3 category FFP-STS recategorized 26 (22%) Veterans over-
all; 19 (16%) Veterans were placed in a higher frailty category while 7 (6%) Veterans’ frailty category decreased. Using the
dichotomous FFP-STS, 6 (5%) of Veterans were recategorized; 5 (4%) were recategorized as frail and 1 (1%) was recategor-
ized as non-frail. Kappa testing of the three category FFP showed 78% agreement and 0.58±0.07 kappa value while
assessing frail vs non frail resulted in 0.72±0.09 kappa value with 95% agreement (Table 2).

Conclusion: Our data found that substituting STS for HGS demonstrated moderate agreement in assessing phenotypic
frailty with all frailty categories and substantial agreement with frail vs non-frail. Using the FFP-STS, more Veterans were clas-
sified as frail than using the traditional FFP-HGS. The use of STS could serve as a pragmatic way to assess frailty in routine
clinical care. Future work is needed externally validate these findings and to evaluate the association of these measures with
important health outcomes.

1. Gao RC et al. Joint Bone Spine. 2022
2. Bohannon RW et al. Isokinet Exerc Sci. 2010
3. Kim M et al. JAMDA. 2022
4. Lai JC et al. Hepatology. 2017
5. Manay P et al. Surgery. 2021
6. Fried L et al. J Gerontol A Biol Sci Med Sci 2001

Disclosure: H. Brubeck: None; K. Riggles: None; R. Bass: None; E. Wahl: None; J. Andrews: None; N. Singh: None;
a. orkaby: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; P. Katz: None; D. Shoback: None;
J. Garcia: None; K. Wysham: None.
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Improvements in Peri-fracture Care in Rheumatoid Arthritis (RA) Have
Offset Increased Mortality

Owen Taylor-Williams1, Johannes Nossent2 and Charles Inderjeeth3, 1University of Western Australia, Perth, Western
Australia, Australia, 2University of Western Australia, Sir Charles Gairdner Hospital, Perth, Western Australia, Australia,
3SCGH and OPH Group & University of Western Australia, Perth, Western Australia, Australia
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Background/Purpose: Hip or pelvis fractures (HOP) are common osteoporotic fractures (OP) with significant risks of med-
ical complications, placement into care, reduced quality of life and death. Rheumatoid arthritis (RA), is a chronic autoimmune
condition which poses challenges in orthopaedics due to its association with immunological deficits, OP, multiple comorbidi-
ties, and polypharmacy.

Methods: We completed a 2:1 matched cohort study of RA at time of first-fracture, using the WA Rheumatic Disease and
Epidemiology Registry (1980-2015) and international classification of disease codes. Primary outcomes is death after HOP .
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Results: 471 controls (83% female) and 234 RA (78% female), with mean age at HOP of 79.3 (95% CI 78-80.6) RA and
81.2 (95% CI 80.5-82.0) controls were included. RA is not associated with worse 30-day survival after HOP (HR 0.95,
95% CI 0.52-1.73, p=0.87), but is at 5-years HR 1.23 (95% CI 1.05-1.43, p< 0.01). Similarly, later decade
(2000-2010 vs 1990-2000) is not associated with worse survival after HOP in RA (HR 1.18, 95% CI 0.87-1.60,
p=0.30), but is in controls (HR 1.49, 95% CI 1.21-1.84, p< 0.01). The lack of association with worse survival at 30 days
may suggest early complications secondary to RA are not contributing to increased mortality after HOP. Between
1990-2010 post HOP survival worsened in controls but not in RA patients, suggesting improved RA management may
be offsetting survival reductions.

Conclusion: Improvements in peri-HOP care for RA patients appear to have offset reduced survival. Further research
into specific causes of death and reasons for reduced survival in the similarly matched multi-morbid population is
needed.

Disclosure: O. Taylor-Williams: None; J. Nossent: None; C. Inderjeeth: None.
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Small Molecule Metabolites, Potential Disease-specific Biomarkers for
Predicting Treatment Response in Rheumatoid Arthritis

Jiayi Xu1, Yi Zhao2, Chenxi Zhu3, Yi Liu4, Tao Chen1, Rui Sun3, Huifang Hu5, Zhen Zhou1 and Yan Liu1, 1Department of
Rheumatology and Immunology, West China Hospital,Sichuan University, Chengdu, Sichuan, China, Cheng du, China
(People’s Republic), 2Department of Rheumatology and Immunology, West China Hospital,Sichuan University, Chengdu,
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Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a complex chronic inflammatory condition primarily affecting joints, pre-
senting a challenge in understanding its causes, varied subtypes, diagnostic indicators, and treatment targets throughout its
progression. A critical phase in this process is the "at-risk" stage, marked by heightened autoantibody levels, which pre-
cedes the onset of RA. Comprehending this crucial phase is essential for unraveling the disease’s complexities and develop-
ing strategies to prevent or mitigate its effects. Metabolomics has emerged as a powerful tool in recent years, gaining
prominence for its ability to uncover markers with personalized diagnostic, prognostic, and therapeutic value in diseases.
However, despite its potential, current research often relies on limited cohort sizes, restricting longitudinal studies needed
to explore RA drug responses comprehensively. Therefore, larger-scale cohort investigations are crucial to bridge this gap
and advance our understanding of RA management using metabolomics.

Methods: In our study, we conducted a thorough comparison of plasma metabolomic profiles among three distinct groups:
healthy individuals, at risk of RA, and established RA categorized by the presence or absence of anti-citrullinated protein
antibodies (ACPA). Additionally, our longitudinal analysis of RA patients undergoing treatment with different conventional
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Illustration of the metabolomic analysis process in plasma samples

Plasma Metabolomic heterogeneity among RA, at-risk of RA and healthy controls
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synthetic disease-modifying antirheumatic drugs (csDMARDs) identified specific markers for indicating the therapeutic effec-
tiveness of methotrexate (MTX) in combination with leflunomide (LEF) or hydroxychloroquine (HCQ).

Results:We analyzed a cohort comprising 209 RA patients, including 198 follow-ups, alongside 75 individuals at risk of RA
and 99 healthy controls. We identified significant molecules associated with RA presence and severity, as well as specific
metabolic changes observed in the pre-clinical phase and across anti-citrullinated protein antibody (ACPA) positive and neg-
ative groups. Our findings suggest that the combination of methotrexate (MTX) and leflunomide (LEF) more effectively alters
metabolic profiles compared to MTX combined with hydroxychloroquine (HCQ). Additionally, a greater number of metabo-
lites with abnormal levels were normalized in responders compared to non-responders. Using machine learning, our predic-
tive models for therapeutic outcomes demonstrated that MTX+LEF achieved an average Receiver Operating Characteristic
(ROC) score of 0.84, while MTX+HCQ achieved an average ROC score of 0.92.

Conclusion: Our study underscores distinct metabolic markers that delineate various phases and subgroups of RA, provid-
ing critical insights into early detection and predictive responses to conventional synthetic disease-modifying antirheumatic
drugs.

Predicting drug response using metabolomic signatures with machine learning algorithms
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Background/Purpose: Patients with rheumatoid arthritis often experience clinically significant delays in diagnosis
(Sørensen et al., 2015; Raza et al., 2011). RA can present similarly to other types of inflammatory arthritis, and can therefore
be challenging for a primary care physician (PCP) to recognize (Saraiva et al., 2023). Indeed, the longest delay is after initial
presentation to the PCP till evaluation by rheumatology (Barhamian et al., 2017; Stack et al., 2019). Digital tools such as
machine learning algorithms have the potential to help physicians identify patients with undiagnosed RA earlier in the course
of disease. In this study we describe the development and validation of a novel machine learning model for identifying
patients in the community who may be at risk of having undiagnosed RA.

Methods: Patients from the community population (n=395,918 patients) at Mayo Clinic between 2012 and 2022 were split
into training and validation sets. Cases with RA and controls with no evidence of RA were identified in both sets. Prediction
dates for model training and evaluation were set at six month intervals on the 1st of January and July of each year. Cases
were assigned to the prediction date directly preceding autoantibody testing before their first diagnosis of RA. This design
was chosen to expose the model to information preceding clinical suspicion for disease. Controls were randomly assigned
to prediction dates based on data eligibility. A gradient boosted trees algorithm was trained using electronic medical record
(EMR) data documented during the two years prior to each patient’s prediction date. Input features included information
from the structured data (age, sex, diagnosis codes, medication prescriptions and laboratory results), and symptoms and

Receiver operating characteristics curve displaying the discriminative ability of the model over all thresholds.
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signs that were extracted from clinical notes by natural language processing (NLP). The model was then evaluated on the
validation set, and area under the curve (AUC) was used to assess the model’s ability to discriminate between new cases
of RA and controls

Results: The validation set included 145 patients with RA (108 females; mean age 55.7, standard deviation [SD] 16.3) and
17,702 control patients (9,758 females; mean age 49.3, SD 17.0). The AUC on the validation set was 77.9% (fig 1). Symp-
toms and signs documented in clinical notes and diagnosis codes were important predictive features, including arthritis, pain
and swelling in various joints, enthesopathies and synovitis (fig 2.). Additional contributing features included elevated inflam-
matory markers and glucocorticoid and NSAID use.

Conclusion: The model displayed good performance in its ability to discriminate between cases of RA and controls. Imple-
mentation of the model may help PCPs identify undiagnosed RA in the primary care population using existing data from the
EMR. Improving time to diagnosis could help patients receive treatment and reduce downstream sequelae from untreated
disease. Features from structured data and unstructured data contributed to model performance. The important contribu-
tion of features extracted by NLP from clinical documents suggests that further improvements in model performance may
come from refined NLP techniques.

SHAP plot displaying the top 25 contributing features to the model. Features describing clinical signs and symptoms are extracted from clinical
texts unless explicitly indicated that they are from diagnosis codes (‘dx’). Female is coded as 1 for sex.
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Predicta Med Analytics Ltd., 1, 3, 8, 8; O. Ramni: Predicta Med Analytics Ltd., 3, 8; D. Underberger: Predicta Med
Analytics Ltd., 3, 8; B. Getz: Predicta Med Analytics Ltd., 3, 8; S. Steinberg-Koch: Predicta Med Analytics Ltd., 3, 8;
D. White: Predicta Med Analytics Ltd., 1, 8; E. Myasoedova: None.
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Background/Purpose: Advancement in technology has fostered Remote Patient Monitoring (RPM), but it is mainly subjec-
tively measured by patient reported outcomes or non-specifically via wearable data. We recently demonstrated that recog-
nition of finger fold patterns via computer vision and a deep neural network can be used to detect joint swelling in patients
with rheumatoid arthritis (RA). This study aims to extend the model of quantifying finger fold patterns and length along with
joint diameters on hand photographs as a potential metrical biomarker for joint swelling in RA.

Methods: A semantic segmentation deep neural network was trained on detecting dorsal finger folds of the proximal inter-
phalangeal (PIP) joints. Computer vision techniques were used to calculate diameter and pixel length of finger folds. The fin-
ger fold index (FFI) was defined as ratio between pixel length of diameter and mean recognized finger folds on PIP 2-4. The
FFI was analysed for 327 PIP joints in 109 pictures of 70 RA patients in 129 visits with 30 of whom had ≥ 2 visits. The swelling
biomarker is evaluated among patients in different disease activity stage, at the PIP joint level, per hand (mean of FFI of PIP
2-4) and patient characteristics.

Results: The mean age was 64 years (range 34 - 96years) with 80% identifying as female. Over all visits 41 % of patients
were in active disease state (DAS28-CRP ≥ 3.2). There was no significant difference in the mean of the FFI (PIP 2-4) between
the left and the right hand (1.01 ± 0.16 SD; 0.98 ± 0.21 SD). The FFI did not show any difference for age or sex. At the joint

Fig. 1. Mean FFIs for PIP 2 & 3 in low and active disease state
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level, there was a significant difference between the active and low disease activity groups in the mean of the left PIP joint
2 (1.07 vs. 0.69, p = 0.01) and the right PIP joint 3 (1.08 vs. 0.71, p < 0.001) (Fig.1). The mean FFI (left and right) differed
between patients in active disease (left: 1.11, right; 1.01) versus in low disease activity state (left: 0.79, right: 0.91) but not
significantly.

Conclusion: Joint extracted measurements (FFI) of PIP 2 and 3 joints on hand photographs were able to predict dis-
ease activity stage in RA patients. More research is needed to norm the metrical swelling biomarker and explore the
integration of FFI into routine clinical practice for enhanced disease monitoring and personalized treatment strate-
gies in RA.

References:

Hügle T, Caratsch L, Caorsi M, Maglione J, Dan D, Dumusc A, et al. Dorsal Finger Fold Recognition by Convolutional
Neural Networks for the Detection andMonitoring of Joint Swelling in Patients with Rheumatoid Arthritis. Digit Biomark.
2022 May-Aug;6(2):31-5. PMID: 35949225. doi: 10.1159/000525061.

Disclosure: C. Koller: None; M. Blanchard: Atreon SA, 12, shareholder; J. Maglione: None; P. Hermann: ATREON
SA, 12, Shareholder; T. Huegle: AbbVie/Abbott, 6, Atreon SA, 1, 4, 12, shareholder, Fresenius, 5, GlaxoSmithKlein(-
GSK), 6, Novartis, 6, Roche, 6.
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Background/Purpose: Rheumatoid arthritis (RA) causes systemic inflammation that leads to specific changes in
the patients’ blood cells; this offers the opportunity to measure inflammatory activity in these patients. Three
indices that can be used to this end are: 1. the neutrophil-to-lymphocyte ratio (NLR), 2. the platelet-
to-lymphocyte ratio (PLR) and the systemic immune inflammatory index (SIII). These ratios are easy to measure,
reproducible, and cost-effective markers of inflammation. They can provide guidance for making treatment deci-
sions on these patients

Methods: One-hundred and ninety RA patients who met the 2010 ACR/EULAR criteria were examined and had their med-
ical histories reviewed. Disease activity was assessed with the DAS28 CRP score. The patients’ characteristics are reported
as percentages or as means and standard deviations. The NLR, PLR, SIII, CRP and DAS28 CRP scores were examined
using Spearman’s bivariate and multivariate correlations. A significance level of p < 0.05 was set, and SPSS v. 15.0 was
used for the analysis

995

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The study included 99.0%Mestizo RA patients, 88.4% (168) of them being women. The patients’ average age was
59.8 years (12.2), and their average disease duration was 18.38 years (10.32). Corticosteroids were used by 77.9% of the
patients, while 95.3% (181) used synthetic DMARDs, and 19.5% (37) used biological DMARDs. Significant associations
were observed between NLR and CRP (coefficient of 0.69), NLR and DAS28 CRP (0.66), PLR and CRP (0.43), and PLR
and DAS28 CRP (0.46); correlations between SIII and DAS28 CRP (0.57) and SIII and CRP(0.61), were also significant ( all
with p< 0.001).

Conclusion: The correlations between NLR, PLR and SIII with CRP and DAS28 CRP were found to be significant. These
findings highlight the importance of these biomarkers to assess disease activity in regions of the world like Latin America
where resources are limited.

Disclosure: Y. Velarde Mejia: None; V. Mejia: None; g. velarde: None; G. Alarcon: None.
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Background/Purpose: The triglyceride/glucose index (TGI) is a metabolic marker associated with insulin resistance and
cardiovascular risk. In patients with Rheumatoid Arthritis (RA), chronic inflammation and prolonged use of glucocorticoids
can contribute to metabolic disturbances, including dyslipidemia and dysglycemia. Therefore, the TGI could provide an inte-
grated view of the metabolic status of patients with RA and potentially correlate with functional capacity. Our aim was to eval-
uate the association between the TGI and functional capacity, as assessed by the Health Assessment Questionnaire (HAQ),
in patients with RA.

Methods: This was a cross-sectional analysis of an established RA cohort constituted by patients referred to a Peruvian ter-
tiary care center (the Almenara RA cohort). Patients are being followed every six months with a standard protocol that
includes an interview, medical records review, physical examination (including 28 joint counts), and laboratory tests that
included fasting glucose and triglycerides. For the present study, we included patients who had a visit between March
2014 and December 2017

For categorical variables, frequencies and percentages were obtained whereas for continuous variables medians and inter-
quartile ranges (IQR) were. A normality test of Kolmogorov-Smirnov was performed. To evaluate the association between
TGI with the HAQ [the modified HAQ (mHAQ), the functional HAQ (fnHAQ) and the psychological HAQ (pHAQ)], univariable
linear regression models were used. Subsequently, a multivariable linear regression model, adjusted for gender, age, socio-
economic status, tobacco use, disease duration, ACPA (Anti-citrullinated protein antibodies) levels, disease activity (Disease
Activity Score-28 with C reactive protein [DAS-28 CRP]), treatment (average dose of glucocorticoids over the last 3 months,
cs- DMARDs and b-DMARDs use) and the Charlson comorbidity index.
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Results: Two hundred and forty-seven patients were included. The average (SD) age was 63.0 (12.8) years, disease dura-
tion was 8.45(1.26) years; nearly all the patients were Mestizo (99.6%) and 229 (92.7%) were women. In the univariable anal-
ysis, a higher TGI was associated with higher pHAQwith B=0.73 (p<0.01) no significant correlation was found with either the
mHAQ or the fnHAQ. In the corresponding multivariable analysis, this correlation remained significant with B=0.80 (p<0.01).
The univariable and multivariable analyses are shown in Table 1.

Conclusion: The study demonstrated a significant association between TGI and pHAQ in patients with RA. This finding
highlights the potential role of metabolic dysregulation in contributing to psychological distress in RA patients. Further
research is warranted to explore the mechanisms underlying the observed associations and to evaluate whether interven-
tions targeting metabolic factors in RA patients could improve psychological outcomes.

Disclosure: Y. Velarde Mejia: None; M. Ugarte-Gil: AstraZeneca, 1, 6, Ferrer, 1, GlaxoSmithKlein(GSK), 6, Janssen,
5, Tecnofarma, 2, 6, 12, Travel Support; R. Perich: None; C. Pastor: None; G. Alarcon: None; R. Gamboa-
Cardenas: None.
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Dissecting Early RA Patient Trajectories Through Time-independent
Disease State Identification Identifies Distinct Patterns Dissected by
Inflammation in Blood or Joints

Nils Steinz1, Tjardo Maarseveen2, Andrew Cope3, John Isaacs4, Aaron Winkler5, Thomas Huizinga6, Yann Abraham7 and
Rachel Knevel1, 1Department of Rheumatology, Leiden University Medical Center, Leiden, Netherlands, 2Department of
Rheumatology, Leiden University Medical Center, Wormerveer, Netherlands, 3King’s College London, London,
United Kingdom, 4Translational and Clinical Research Institute, NIHR Newcastle Biomedical Research Centre, Newcastle
University and The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, United Kingdom,
5Pfizer Inc., Cambridge, MA, 6Department of Rheumatology, Leiden University, Leiden, Netherlands, 7Janssen Research
and Development, Beerse, Belgium

SESSION INFORMATION
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Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with RA display different trajectories in the improvement of disease activity. Discerning
the RA trajectories, how they differ between patients and which factors influence them, is relevant to identify opportu-
nities to improve disease management. To capture the full granularity we used a pseudo-time analysis on data from
individual visits. We aimed to identify novel subgroups in the disease trajectories of RA patients after first visit to the
rheumatology clinic.

Methods: We collected visits of early RA patients over 1.5 years from the LUMC outpatient clinic between
2011-2022 who had at least two visits (n=1,237 patients, 5,017 visits). All visits captured swollen and tender joint
counts (SJC, TJC), haemoglobin, thrombocytes, MCV, leukocytes, and ESR. Time of visit, serology, sex, and age
were not used for clustering. After normalisation, we clustered visits using cosine similarity and the Leiden algorithm
and identified similar patient trajectories with sequence analysis methods. We validated our findings in the TACERA
cohort consisting of 244 patients with early seropositive RA recruited in 2014 with a total of 750 visits with intervals
of at least 6 months.
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Figure 1: Results of the clustering and sequence analyses on the Leiden or TACERA data. A & C) mean characteristics of the Disease States
(DS) (clusters). All values are scaled between low0 and high1 (orange - purple). B & D) number of days the visit took place after baseline for each
cluster. E) Trajectories based on the cluster sequence per patient. The nodes are the disease states with the size of the node marking the number
of patient-visits. The edge thickness reflects the transition frequency. The nodes on the left side of the graph are, on average, more prevalent at an
earlier stage of the trajectory, while the nodes on the right side are more common at a later stage. Clusters are coloured consistently between B,
D & E. † = variables used for clustering, DS = disease state.
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Results: The Leiden data showed eight disease states (DSs) with SJC/TJC, ESR and leukocytes as the major discriminating
factors (Fig 1A & C). DS1 was the clinically optimal DS with the least inflammation overall. Though each cluster contained
visits from baseline until the last visit (within 1.5 years), the low disease activity DSs were on average enriched for later visits
(Fig 1B & D). The disease state sequences consisted of 4 distinct trajectories (Fig 1E) that were characterised by either blood
or joint inflammation:

A - high ESR clusters at start and end, ending in suboptimal DS2 (DS6 >DS5 >DS2);

B - starting with high SJC/TJC and rapid progression towards the ideal DS1;

C - transition and/or ending in high leukocyte DS3;

D - high SJC/TJC, poor prognosis, not reaching low SJC/TJC (DS4 >DS7).

In the independent analysis on TACERA, we found similar DS and trajectories. The only differences between the two were an
intermediate SJC/TJS Tacera-DS-9 (Fig 1A & C) and the very early Leiden-DS-8.

Figure 2. Evolution of patient-reported outcomes over time, separated by the identified trajectories within the TACERA cohort. Trajectories A_1
and A_2 are characterised by elevated ESR levels, with A_1 associated with an unfavourable prognosis. Trajectory B represents the optimal out-
come, while Trajectory C is categorised by elevated leukocyte counts. Trajectory D represents the least favourable progression group. A) depicts
the trend of HAQ score. B) depicts the amount of fatigue reported by patients. C) depicts the amount of disease activity experienced by patients. D)
depicts the amount of disease activity assessed by the rheumatologist.
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The trajectories and DSs differed in age, sex, and serostatus, even though these variables were not included in the clustering
(Table 1). The trajectories were not driven by inclusion date, follow-up duration, symptom duration or time till methotrexate
initiation. Patients in trajectories A and C ended with almost similar SJC & TJC as those in trajectory-B but still had increased
blood inflammation. There is a discrepancy between the trajectories and levels of patient-reported outcomes (PROs) expe-
rienced over time: B has a steady decline in all PROs, A is stable on average after 6 months, and C has a great early trajectory
but deteriorates again after one year.(Fig 2).

Conclusion:With our pseudo-time analysis we identified and replicated 4 trajectories in early RA. These trajectories draw a
granular picture of different patients stranding in suboptimal disease states, particularly if their disease was marked by
inflammation in blood instead of the joints These results provide insights into opportunities for improving care and possible
differentiation of disease aetiology.

Disclosure: N. Steinz: None; T. Maarseveen: None; A. Cope: AbbVie, 6, Bristol-Myers Squibb, 2, 5, 6, GSK/Galvini,
12, Data monitoring committee, Janssen, 2, 5, UCB, 2, 5; J. Isaacs: AbbVie/Abbott, 2, 6, AnaptysBio, 2, Annexon,
2, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Dragonfly, 2, Eli Lilly, 1, Galapagos, 2, GlaxoSmithKlein(GSK), 2, 5,
Istesso, 2, Janssen, 5, Kira Biotech, 2, Ono Pharma, 2, Pfizer, 5, Revelo, 2, Sanofi, 2, Sonoma Biotherapeutics,
2, Topas, 2, UCB, 1; A. Winkler: Pfizer, 3, 11; T. Huizinga: Abblynx, 2, 5, 6, Abbott, 2, 5, 6, Boehringer, 2, 5, 6, Bristol
Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; Y. Abraham: Janssen Research and Development – J&J, 3, 11;
R. Knevel: Pfizer, 5, 6, UCB, 6.

Table 1. Statistics of the Leiden cohort, the TACERA cohort, Leiden trajectories, and TACERA trajectories.
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Abstract Number: 0497

Relationship Between the Complement System and Subclinical Carotid
Atherosclerosis in Patients with Rheumatoid Arthritis

Adri�an Quevedo-Rodríguez1, Marta Hern�andez-Díaz2, Dara Rodríguez-Gonz�alez22, Fuensanta Gomez-Bernal3, Juan
Carlos Quevedo-Abeledo4, Agustín F Gonz�alez-Rivero2, Elena Gonz�alez L�opez5, gonzalo Ocejo-Viñals5, Miguel Angel
Gonzalez-Gay6 and ivan Ferraz-Amaro7, 1Hospital de Gran Canaria Doctor Negrin, Las Palmas de Gran Canaria, Spain,
2Hospital Universitario de Canarias, SANTA CRUZ DE TENERIFE, Spain, 3Hospital Universitario de Canarias, Santa Cruz de
Tenerife, Canarias, Spain, 4Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de GC, Canarias, Spain,
5Department of Immunology, Marqués de Valdecilla University Hospital (HUMV), Santander, Spain, 6University of
Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 7Rheumatology, Hospital Universitario de Canarias, Santa
Cruz de Tenerife, Canarias, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) have an increased risk of cardiovascular (CV) events and CV
mortality. Carotid subclinical atherosclerosis is independently associated with incident CV event rates amongst patients with
RA. The complement system has been linked to the both the etiopathogenesis of RA and CV disease. In this study, we
aimed to evaluate the association between a comprehensive assessment of the complement system and carotid intima
media thickness and carotid plaque in RA patients.

Methods: 430 patients with RA were recruited. Functional assays of the three pathways of the complement system, utilizing
new-generation techniques, were assessed. Additionally, serum levels of individual components of the complement system
belonging to the three pathways were measured: C1q (classical), lectin (lectin), C2, C4, and C4b (classical and lectin), factor D
and properdin (alternative), C3 and C3a (common), C5, C5a, and C9 (terminal), as well as regulators factor I and C1-inhibitor.
Subclinical carotid atherosclerosis by ultrasonography was evaluated. Multivariable linear regression analysis was conducted to
investigate the association between the complement system and carotid intima media thickness and plaque.

Results: The study population had a mean age of 55 ± 10 years (81% women). Demographic and disease-related charac-
teristics of the participants, frequency of treatment usage, and historical disease-related data are shown in Table 1

The relation of the complement system to carotid ultrasound evaluation is expressed in Figure 1. Regarding cIMT, many
positive associations (red in the heatmap) disclosed statistical significance in the univariable analysis. After multivariable anal-
ysis that included demographics and traditional CV factors (Model #1 in Figure 1-A), many significant associations were lost
(red color decreased in the heatmap). Only C5a maintained a significant and positive relation to cIMT. Due to potential influ-
ences from disease activity, medications, and various other factors related to the disease, we conducted an additional mul-
tivariable analysis (Model #2 in Figure 1-A). Remarkably, C3a and C5a continued to exhibit a positive and significant relation
to cIMT after this full adjustment.

The analysis of the relation between complement system and carotid plaque yielded similar results to the ones of cIMT in the
univariable analysis (Figure 1-B). However, after adjustment for age, sex, abdominal circumference, hypertension, diabetes,
the use of statins (Model #1 in Figure 1-B), and disease duration, ESR, ACPA positivity and the utilization of NSAIDs and
hydroxychloroquine (Model #2 in Figure 1-B), a higher frequency of significant relations between them were found. In this
regard, properdin of the alternative route, C1-inhibitor of the classical and lectin cascades, C3 of the common pathway,
and C5 and C5a of the terminal, maintained a significant and positive association with the presence of plaque ( Figure 1-B).
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Additionally, non-standardized beta coefficients and odds ratios of the relation of complement system to cIMT and carotid
plaque are presented in Table 2.

Figure 1. Heatmap of the relationship between complement system and carotid ultrasound assessment. Values in the cells represent multivariable
standardized beta coefficients of the association between complement system (independent variable) and carotid intima media thickness (A) and
carotid plaque (B) (dependent variables). Model 1 is adjusted for demographics and traditional cardiovascular factors, and Model 2 for Model 1 +
disease related data. CL: classical, LE: lectin, AL: alternative, fI: factor I, fD: factor D. Significant correlation and standardized beta coefficients with
a p <0.05 are depicted as *.
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Conclusion: Complement system and subclinical carotid atherosclerosis are linked in patients with RA.

Data represent mean ± SD or median (IQR) when data were not normally distributed. CRP: C reactive protein; ACPA: Anti-
citrullinated protein antibodies. NSAID: Nonsteroidal anti-inflammatory drugs; DMARD: disease-modifying antirheumatic
drug. TNF: tumor necrosis factor, ESR: erythrocyte sedimentation rate; BMI: body mass index; DAS28: Disease Activity
Score in 28 joints; CDAI: Clinical Disease Activity Index; SDAI: Simple Disease Activity Index. Dyslipidemia was defined if
one of the following was present: total cholesterol > 200 mg/dL, triglycerides > 150 mg/dL, HDL cholesterol < 40 in men
or <50 mg/dL in women, or LDL cholesterol > 130 mg/dL.

Model #1 adjusted for age, sex, abdominal circumference, hypertension, type 2 diabetes and the use of statins. Model #2
adjusted for Model #1 + rheumatoid factor and the use of NSAIDs, methotrexate, hydroxychloroquine and anti-TNF alpha
therapies. Model #1* adjusted for age, sex, abdominal circumference, hypertension, type 2 diabetes and the use of statins.
Model #2* adjusted for Model #1* + disease duration, ESR, ACPA positivity and the utilization of NSAIDs and hydroxychlor-
oquine. In this analysis complement system is the independent variable and carotid intima media thickness and carotid pla-
que are the dependent variable.

Disclosure: A. Quevedo-Rodríguez: None; M. Hern�andez-Díaz: None; D. Rodríguez-Gonz�alez2: None;
F. Gomez-Bernal: None; J. Quevedo-Abeledo: None; A. Gonz�alez-Rivero: None; E. Gonz�alez L�opez: None;
g. Ocejo-Viñals: None; M. Gonzalez-Gay: None; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen,
5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6.

Abstract Number: 0498

ACPA Subtypes, RF Isotypes, and the Risk of Rheumatoid Arthritis-
Associated Interstitial Lung Disease

Jacob Welch1, Yangyuna Yang1, Joshua Baker2, Katherine Wysham3, Dana Ascherman4, Paul Monach5, Gail Kerr6,
Andreas Reimold7, grant Cannon8, Gary Kunkel9, William Robinson10, Michael Duryee1, Geoffrey Thiele1, Ted Mikuls1

and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2University of Pennsylvania, Philadelphia, PA,
3VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 4Division of Rheumatology and Clinical Immunology,
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University of Pittsburgh Medical Center, Pittsburgh, PA, 5VA Boston Healthcare System, Boston, MA, 6Washington DC
VAMC/Georgetown and Howard Universities, Washington, DC, 7Dallas VA Medical Center, Dallas, TX, 8University of Utah
and Salt Lake City VA, Salt Lake City, UT, 9University of Utah and George E Wahlen VAMC, Salt Lake City, UT, 10Stanford
University, Palo Alto, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is among the most significant extra-articular manifestations of rheu-
matoid arthritis (RA), clinically affecting 8-15% of RA patients, and accounting for approximately 6% of all RA deaths.
While anti-citrullinated protein antibodies (ACPAs) and rheumatoid factor (RF) are associated with prevalent RA-ILD,
their role in predisposing to RA-ILD onset is not well established, particularly for ACPA subtypes and RF isotypes.
The purpose of this study was to investigate ACPA subtypes and RF isotypes as predictors of prevalent and incident
RA-ILD.
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Methods: Within a large, multicenter prospective cohort of U.S. Veterans with RA, we performed a cross-sectional
study of prevalent RA-ILD and a cohort study of incident RA-ILD. RA-ILD diagnoses were systematically captured with
an informatics-based screening approach and validated by a board-certified rheumatologist through standardized med-
ical record review of clinical diagnoses, chest imaging, and pathology. Individuals with prevalent RA-ILD (diagnosed
before enrollment) were excluded from incident analyses. Concentrations of RF isotypes (IgA, IgM, IgG) and ACPA sub-
types (n=18 ACPAs) were measured via ELISA or a multiplex bead-based assay, respectively, using serum from enroll-
ment then log-transformed and standardized. Multivariable logistic (prevalent RA-ILD) and Cox (incident RA-ILD)
regression models were used to evaluate the individual associations of RF/ACPAs with RA-ILD adjusting for age, sex,
race, and smoking status. Additional models adjusted for commercial anti-CCP antibody positivity to evaluate additive
prediction.

Results: Among 1666 participants with RF isotypes (mean age 63.5 years, 90.7% male), 66 had prevalent RA-ILD while
122 developed incident RA-ILD. Characteristics were similar among participants with ACPA subtypes where 58 of 1,458
participants had prevalent RA-ILD, and 108 developed incident RA-ILD. Higher concentrations of IgA (aOR per 1 SD 1.84,
1.33-2.56), IgM (aOR 1.81, 1.30-2.53), and IgG (aOR 1.60, 1.22-2.10) RF were associated with prevalent RA-ILD (Table 1).
Six of eighteen ACPA subtypes were significantly associated with prevalent RA-ILD, with three remaining associated inde-
pendent of commercial anti-CCP positivity (vimentin cit, h2b cit, h2a cit). Higher concentrations of IgA (aHR 1.41,
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1.15-1.74), IgM (aHR 1.41, 1.14-1.74) and IgG (aHR 1.34, 1.11-1.61) RF were also significantly associated with incident RA-
ILD (Table 2). Among ACPAs, only anti-cit-fibrinogen was associated with incident RA-ILD, which did not persist after
adjustment for commercial anti-CCP positivity. RA patients with the highest values of IgA, IgM, and IgG RF isotypes had a
1.4 to >2-fold higher risk of developing incident ILD (tertile 3 vs. tertile 1, Figure 1).

Conclusion: RF isotypes, particularly IgA and IgM, are more closely associated with prevalent and incident RA-ILD in RA
than ACPA subtypes. RF antibodies may precede clinical disease, and measurement of RF isotypes may aid in risk stratifi-
cation for incident RA-ILD.

Disclosure: J. Welch: None; Y. Yang: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5;
K. Wysham: None; D. Ascherman: None; P. Monach: HI-Bio, 2; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim,
6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; A. Reimold:
None; g. Cannon: None; G. Kunkel: None; W. Robinson: Janssen, 5; M. Duryee: None; G. Thiele: None; T. Mikuls:
Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9;
B. England: Boehringer-Ingelheim, 5.
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Abstract Number: 0499

PD-1hiCXCR5-CD4+T Peripheral Helper Cells Enrich in Rheumatoid
Arthritis and Predict Clinical Response to Anti-TNF Treatment

Wanki Ho1, Huaqun Zhu1, Hua Ye1, Dongdong Fu2 and Xi Xu1, 1Peking University People’s Hospital, Beijing, China,
2Xinxiang Central Hospital, Xinxiang, Henan, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: PD-1hiCXCR5−CD4+T peripheral helper cells (Tph) are newly identified pathogenic CD4+T helper
cells and participate in rheumatoid arthritis (RA) pathogenesis. However, the clinical significance of Tph cells has not yet been

Table 1. The demographic data and clinical characteristics of RA patients in this study
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elucidated in RA. Our aim is to evaluate the usefulness of Tph cells as biomarkers in RA patients and determine their value in
predicting the clinical response to anti-TNF treatment.

Figure 1. The proportion of Tph cells enriched in RA patients Figure 2. Tph cells were significantly associated with RA disease activity
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Methods: Fifty-two RA patients who visited our rheumatology department from July 2022 to June 2024 were enrolled.
Among them, 21 patients with an incomplete response to conventional synthetic disease-modifying antirheumatic drugs
(csDMARDs) were changed to anti-TNF treatment, and their Tph cells were studied at baseline and 3 months. Patients
who didn’t achieve ACR20 improvement at the third month after enrollment were defined as non-responders (n=8) and
others were defined as responders (n=13). The proportion of Tph cells among CD4+T cells was accessed by flow cytometry.
Age- and sex- matched osteoarthritis (OA) patients (n=10) and healthy controls (HCs) (n=15) were included as a control. The

Figure 3. The correlation of Tph cells with other cell subsets Figure 4. (A) Non-responders and responders Tph cells at the baseline (B) Tph cells at
pre-treatment and post-treatment
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relationships between the proportion of Tph cells and the clinical features, laboratory parameters, 28-Joint Disease Activity
Score (DAS28) and other 24 immune cell subsets were analyzed in RA.

Results: The demographic data and clinical characteristics of the RA patients and controls were described in Table 1. The
proportion of Tph cells was significantly (p< 0.001) increased in RA patients (11.21±2.8%) in comparison to those in OA
(5.84±1.49%) patients and HCs (5.69±0.78%). (Figure 1) The proportion of Tph cells was positively correlated with the
number of tender joints (r=0.642, p< 0.001), swollen joints (r=0.634, p< 0.001), scores of patients’ global assessment
(PtGA) (r=0.511, p< 0.001), level of C-reactive protein (CRP) (r=0.51, p< 0.001) and erythrocyte sedimentation rate (ESR)
(r=0.58, p< 0.001) and DAS28-CRP score (r=0.699, p< 0.001). With the increase of DAS28-CRP score, the proportion of
Tph cells showed an increasing trend. (Figure 2) The counts of white blood cells (WBC) (r=0.302, p< 0.05) and platelets
(r=0.42, p< 0.05) also demonstrated positive correlations with the proportion of Tph cells, but the level of hemoglobin
(HBG) showed a negative correlation (r=-0.354, p< 0.001). Furthermore, the proportion of Tph cells was positively correlated
with the proportion of PD-1hiCXCR5+CD4+T cells (Tfh) (r=0.313, p< 0.05) but negatively correlated with the proportion of
CLA+ regular T cells (CLA+ Tregs) (r=-0.351, p< 0.05) and type1 T helper cells (Th1) (r=-0.392, p< 0.05). (Figure 3) Among
the 21 patients treated with anti-TNF treatment, non-responders (n=8) showed higher proportion of Tph cells at baseline
than those in responders (n=13) (14.01±2.50% vs. 10.82±3.08%, p< 0.05). After 3 months of anti-TNF treatment, the pro-
portion of Tph cells significantly decreased in 18 followed-up RA patients. (pre-treatment: 9.32±2.66% vs. post-treatment:
11.75±3.06%, p< 0.05). (Figure 4)

Conclusion: Our study showed that Tph cells were correlated with disease activity of RA, and patients with higher Tph sub-
set may have poor response to anti-TNF treatment.

Disclosure: W. Ho: None; H. Zhu: None; H. Ye: None; D. Fu: None; X. Xu: None.

Abstract Number: 0500

An Update on the Integrated Safety Analysis of Filgotinib in Patients with
Moderate to Severe Active Rheumatoid Arthritis over a Median of
4.3 Years

Kevin Winthrop1, Daniel Aletaha2, Roberto Caporali3, Yoshiya Tanaka4, Tsutomu Takeuchi5, Vikas Modgill6, Edmund
V. Ekoka Omoruyi7, Dick de Vries8, Katrien Van Beneden9, Jacques-Eric Gottenberg10 and Gerd Burmester11, 1School of
Medicine, Oregon Health and Science University, Portland, OR, 2Department of Medicine III, Division of Rheumatology,
Medical University of Vienna, Wien, Austria, 3Department of Clinical Sciences and Community Health, University of
Milan, and Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-CTO, Milan, Italy, 4Department of
Internal Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 5Department of
Internal Medicine, Keio University, Tokyo, Tokyo, Japan, 6Medical Safety, Galapagos NV, Mechelen, Belgium,
7Biostatistics, Galapagos NV, Mechelen, Belgium, 8Clinical Development, Galapagos BV, Leiden, Netherlands,
9Medical Affairs, Galapagos NV, Mechelen, Belgium, 10Rheumatology Department, Strasbourg University Hospital,,
Strasbourg, France, 11Department of Rheumatology and Clinical Immunology, Charité – Universitätsmedizin Berlin,
Berlin, Germany
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Background/Purpose: The oral Janus kinase 1-preferential inhibitor filgotinib (FIL) is approved at doses of 100 mg (FIL100)
and 200 mg (FIL200) for the treatment of moderate to severe active RA. Previous integrated safety analyses from clinical tri-
als have shown that safety and tolerability is broadly similar between the FIL doses, with a lower incidence of herpes zoster
with FIL100 vs FIL 200.1 This analysis provides an update on selected treatment-emergent adverse events for FIL up to a
median (maximum) exposure of 4.3 (8.3) years.
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Methods: FIL rheumatoid arthritis data were integrated from 7 clinical trials: the Phase 2 DARWIN studies
(NCT01888874, NCT01894516), the Phase 3 FINCH studies (NCT02889796, NCT02873936, NCT02886728) and
the long-term extension studies DARWIN 3 (NCT02065700) and FINCH 4 (NCT03025308). Exposure-adjusted inci-
dence rates (EAIRs)/100 patient-years of exposure (PYE), censored at time of first event, were determined for major
adverse cardiovascular events (MACE), venous thromboembolism (VTE), arterial systemic thromboembolism (ASTE),
nonmelanoma skin cancer (NMSC), malignancies (excluding NMSC), herpes zoster, serious infections and deaths. Data
were from completed studies and up until May 8, 2023, for FINCH 4. MACE and VTE only include positively adjudi-
cated events with a data cutoff of May 8, 2023.

Results: In total, 3,691 patients received FIL, with a total exposure of 14,127 PYE. Median (maximum) exposure was 4.3
(8.3) years in the pooled FIL group, 3.6 (8.1) years for FIL100 and 4.4 (8.3) years for FIL200. Baseline demographics and dis-
ease characteristics were balanced between the dose groups.2

Incidences of adverse events of special interest (AESIs), including MACE, VTE, ASTE, NMSC, malignancies (excluding
NMSC), serious infections, herpes zoster and all-cause mortality, were comparable between the data cut in 2022
and the current analysis (Table). The EAIR (95% confidence interval [CI])/100 PYE of serious infections was 2.2 (1.8,
2.6) and 1.7 (1.5, 2.0) in the FIL100 and FIL200 dose groups, respectively. The EAIR (95% CI)/100 PYE of herpes zos-
ter was 1.1 (0.8, 1.4) for FIL100 and 1.4 (1.2, 1.7) for FIL200 (Table). Owing to the study designs, duration of expo-
sure was shorter in the FIL100 (5,202.2 PYE) than in the FIL200 group (8,924.5 PYE); comparisons of EAIRs between
treatment groups should therefore be made with caution. Over 312 weeks, the risk of all-cause mortality was similar
for FIL100 and FIL200 (Figure).

Conclusion: In this updated integrated safety analysis, the safety profile of FIL remains stable over time and similar to that
from the previous analysis. No new safety information concerning AESIs were identified in the overall rheumatoid arthritis
population.

References:

1. Winthrop KL, et al. Ann Rheum Dis 2023;82:721–22
2. Winthrop KL, et al. Ann Rheum Dis 2022;81:184–92

Disclosure: K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly, 2, Novartis,
2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2; D. Aletaha: AbbVie, 2, 5, 6, Galapagos, 2, 5, 6, Gilead,
2, 5, 6, Janssen, 2, 5, 6, Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6,
BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZe-
neca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer,
6, Taisho, 5, 6, UCB, 6; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly Japan, 2, 6, Gilead, 2, 6, Pfi-
zer Japan, 6; V. Modgill: Galapagos, 3, 11; E. Ekoka Omoruyi: Alfasigma, 2, Galapagos, 2, Janssen, 2, UCB, 11;
D. de Vries: Galapagos, 3, 11; K. Van Beneden: Alfasigma, 3, Galapagos, 3, 11; J. Gottenberg: AbbVie, 2, BMS,
2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; G. Burmester: AbbVie, 2, Amgen, 2, BMS,
2, Galapagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2.
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Abstract Number: 0501

How Fast Do JAK-inhibitors, TNF-inhibitors, Abatacept and IL-6 Inhibitors
Act in Rheumatoid Arthritis? An International Collaboration of Registers
of Rheumatoid Arthritis Patients (the "JAK-pot" Study)

Delphine Sophie Courvoisier1, Yacine Mrad1, Denis Mongin1, Romain Aymon2, Roberto Caporali3, Denis Choquette4,
Catalin Codreanu5, Louis Coupal4, Doreen Huschek6, Kimme Hyrich7, Florenzo Iannone8, Tore K. Kvien9, Monika
Mustak10, Dan Nordstrom11, Nina Trokovic12, Lucia Otero-Varela13, Karel Pavelka14, Manuel Enrique Pombo Suarez15,
Sella A. Provan16, Ana Maria Rodrigues17, Ziga Rotar18, Prodromos Sidiropoulos19, Anja Strangfeld20, Jakub Z�avada14,
Sizheng Zhao21, Axel Finckh1 and Kim Lauper1, 1Division of Rheumatology, Geneva University Hospitals, Geneva,
Switzerland, 2Division of Rheumatology, Geneva University Hospitals, Collonges-sous-Salève, France, 3Department of
Clinical Sciences and Community Health, University of Milan, and Department of Rheumatology and Medical Sciences,
ASST Gaetano Pini-CTO, Milan, Italy, 4Rhumadata™, Montreal, QC, Canada, 5University of Medicine and Pharmacy,
Bucharest, Romania, 6German Rheumatism Research Center (DRFZ) Berlin, Berlin, Germany, 7Centre for
Musculoskeletal Research, The University of Manchester, Manchester, United Kingdom, 8Rheumatology Unit- University
of Bari "Aldo Moro", IT, Bari, Italy, 9Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY),
Diakonhjemmet Hospital, Oslo, Norway and University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway, Oslo,
Norway, 10Department of Internal Medicine II, Kaiser Franz Josef Hospital, Vienna, Austria, 11Helsinki University Hospital,
Helsinki, Finland, 12Department of Medicine and Rheumatology ROB-FIN, Helsinki University Hospital, Helsinki, Finland,
13Spanish Society of Rheumatology, Madrid, Spain, 14Institute of Rheumatology and Charles University, Praha,
Czech Republic, 15Rheumatology Department, Complejo Hospitalario Universitario de Santiago de Compostela,
Santiago de Compostela, Spain, 16Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY),
Diakonhjemmet Hospital, Oslo, Norway, Oslo, Norway, 17Nova Medical School and Hospital dos Lusíadas, Lisbon,
Portugal, 18University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 19University of Crete,
Laboratory of Rheumatology, Autoimmunity and Inflammation. University Hospital, Rheumatology, Clinical
Immunology. Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology, Heraklion,
Greece, HERAKLIO, Greece, 20German Rheumatism Research Center (DRFZ) Berlin and Charité University Medicine,
Berlin, Germany, 21Centre for Musculoskeletal Research, The University of Manchester, Liverpool, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: JAK-inhibitors (JAKi) have demonstrated a rapid onset of action; however, it is unclear how they
compare to other targeted therapies in rheumatoid arthritis (RA). The aim of this study is to evaluate and compare the
short-term (3-month) effectiveness of JAKi and bDMARDs in RA patients in a real-world population from an international col-
laboration of registers (the "JAK-pot" collaboration).

Methods: Patients with RA initiating either JAKi, TNF-inhibitors (TNFi), IL-6 inhibitors (IL-6i) or abatacept (ABA) during the
period since JAK-inhibitors became available in each participating country (14 registers) were included. Discontinuation
rates were evaluated using survival analysis. Effectiveness was assessed and compared through CDAI, function (HAQ)
and pain (0-100 scale) trajectories using polynomial mixed models. Analyses were adjusted for age, gender, seropositivity,
disease duration, number of previous b/tsDMARD, and concomitant treatment (csDMARD and glucocorticoid use).

Results: A total of 9590 patients were included (3049 JAKi, 4606 TNFi, 1284 IL-6 I and 651 ABA, Table 1). Patients receiving
TNFi were younger, with shorter disease duration, less frequent previous b/tsDMARDs treatment, and less concomitant glu-
cocorticoid or csDMARD than the other groups. Patients receiving ABA were older, with lower disease activity, though CRP
was slightly higher than in the other groups. Patients receiving JAKi had the longest disease duration.
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Treatment discontinuations were rare in the first 3 months and remained below 10% by 6 months, allowing us to investigate
disease activity trajectories, function, and pain.

Table 1: Baseline characteristics
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In crude analysis, CDAI improved quickly in the first 2 months, then decreased at a slower rate (Figure 1, top left, ps< 0.001).
The decrease was particularly sharp for JAKi, and TNFi, compared to the other treatments (ps< 0.001). For function
(Figure 1, middle left), trajectories also improved rapidly in the first months (ps< 0.001) and then stabilized (ps< 0.001), with
a significantly slower improvement among patients receiving ABA compared to other targeted therapies. Results were very
similar for pain (Figure 1, lower left). After adjustment, the rate of CDAI, HAQ and pain improvement was still faster with JAKi
and TNFi, compared to the other bDMARDs (Figure 1, right panels).

Conclusion: The short-term effectiveness of JAKi, TNFi, IL6i and ABA differed, with JAKi and TNFi acting faster on disease
activity, function and pain in the first months compared to IL6i and ABA.

Disclosure: D. Courvoisier: None; Y. Mrad: None; D. Mongin: None; R. Aymon: None; R. Caporali: AbbVie, 2, 6,
Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; D. Choquette: None; C. Codreanu: AbbVie/Abbott, 2, 6, Amgen,
2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 2, 6, Ewopharma, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Sandoz, 2, 6; L. Coupal:
None; D. Huschek: None; K. Hyrich: None; F. Iannone: AstraZeneca, 2, GSK, 2, Pfizer, 2, UCB, 2; T. Kvien: AbbVie/
Abbott, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal, 6, Janssen, 2, 6, Novartis, 2, 5, Pfi-
zer, 2, 5, Sandoz, 2, 6, UCB, 2, 5;M.Mustak: None;D. Nordstrom: Abbvie, 2, BMS, 2, Lilly, 2, MSD, 2, 5, Novartis, 2, 6,

Figure 1: Crude (left panel) and adjusted (right panel) short-term evolution of CDAI, HAQ and pain (0-100 scale) over time by treatment (ABA= aba-
tacept, IL6i = IL- 6 inhibitors, JAKi = JAK inhibitor; TNFi = TNF inhibitors)
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Pfizer, 2, 6, Roche, 2, UCB, 2, 6; N. Trokovic: None; L. Otero-Varela: None; K. Pavelka: AbbVie/Abbott, 6, Bristol-
Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6; M. Pombo Suarez: None;
S. Provan: Boehringer-Ingelheim, 2; A. Rodrigues: AbbVie/Abbott, 5, Amgen, 5, AstraZeneca, 5, Boehringer-
Ingelheim, 5, Eli Lilly, 5, Merck/MSD, 5, Novartis, 5, Pfizer, 5; Z. Rotar: None; P. Sidiropoulos: None; A. Strangfeld:
None; J. Z�avada: AbbVie/Abbott, 1, AstraZeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6; S. Zhao: None; A. Finckh:
AbbVie, 5, Eli Lilly, 5, Galapagos, 5, Pfizer, 5; K. Lauper: AbbVie, 5, 6, Eli Lilly, 5, Galapagos, 5, Pfizer, 5, 6.

Abstract Number: 0502

Similar Efficacy, PK, Safety, and Immunogenicity of Tocilizumab
Biosimilar (CT-P47) and Reference Tocilizumab in Patients with
Moderate-to-Severe Active Rheumatoid Arthritis: Week 52 Results from
the Phase III Single Transition Study

Gerd Burmester1, Jakub Trefler2, Artur Racewicz3, Janusz Jaworski4, Agnieszka Zieli�nska5, Marek Krogulec6, Sławomir
Jeka7, Rafał Wojciechowski8, Katarzyna Kolossa9, Anna Dudek10, Magdalena Krajewska-Włodarczyk11, Paweł Hrycaj12,
Piotr Adrian Klimiuk13, SungHyun Kim14, JeeHye Suh14, GoEun Yang14, Yunah Kim14, YooBin Jung14, JiWoo Hong14 and
Josef Smolen15, 1Department of Rheumatology and Clinical Immunology, Charité – Universitätsmedizin Berlin, Berlin,
Germany, 2REUMA RESEARCH, Wrocław, Poland, 3Zdrowie Osteo-Medic, Warszawa, Poland, 4Reumatika-Centrum
Reumatologii, Warszawa, Poland, 5MICS CentrumMedyczne Warszawa, Warszawa, Poland, 6NZOZ Lecznica MAK - MED,
Nadarzyn, Poland, 7MICS Centrum Medyczne, Polska, Poland, 8Department of Rheumatology and Systemic Connective
Tissue Diseases, University Hospital No. 2, Bydgoszcz, PL, Bydgoszcz, Poland, 9MICS Centrum Medyczne Bydgoszcz,
Bydgoszcz, Poland, 10Centrum Medyczne Amed, Warszawa, Poland, 11University of Warmia and Mazury, Clinic of
Rheumatology, Olsztyn, Poland, 12Prywatna Praktyka Lekarska Prof. dr hab. med. Paweł, Pozna�n, Poland, 13Medical
University of Bialystok and Inter Clinic Piotr Adrian Klimiuk, Department of Rheumatology and Internal Diseases,
Białystok, Poland, 14Celltrion, Inc., Incheon, Republic of Korea, 15Medical University of Vienna, Vienna, Austria

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The therapeutic equivalence of CT-P47 (a proposed biosimilar to reference tocilizumab [ref-tocilizu-
mab]) was demonstrated in patients with moderate to severe RA through disease activity scores using 28 joints (DAS28) at
Weeks 12 and 24 in line with different regulatory requirement. Comparable clinical efficacy and safety up to Week 32 have
also been confirmed1. Here, we present the efficacy, pharmacokinetics (PK) and safety of CT-P47 over 1-year, including
the outcomes of single transition from ref-tocilizumab to CT-P47.

Methods: 471 moderate-to-severe RA patients who had an inadequate response to ≥1 disease-modifying antirheumatic
drugs were randomized (1:1) to receive 8 mg/kg of CT-P47 or ref-tocilizumab intravenously every 4 weeks up to Week 20.
Prior to dosing at Week 24, 444 patients were randomized again to either maintain their treatments or switch from ref-
tocilizumab to CT-P47, continuing treatment until week 48, followed by a 4-week follow-up period. Efficacy, PK, safety,
and immunogenicity were evaluated throughout the study period.

Results: Of 444 patients re-randomized (225 in CT-P47 maintenance, 109 in ref-tocilizumab maintenance, and 110 in
Switched to CT-P47), 412 (92.8%) patients completed the treatment and the study (210 in CT-P47 maintenance, 100 in
ref-tocilizumab maintenance, and 102 in Switched to CT-P47). The mean change from baseline of DAS28 (ESR) was not
affected by transition from ref-tocilizumab to CT-P47 at Week 24, and comparable improvement in clinical activity was
observed up to Week 52 (end-of-study [EOS] visit). The rates of ACR20/50/70 and remissions by CDAI, SDAI, and
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Boolean-definition (v2.0) also showed similar responses among the groups after transition (Table 1). Mean pre-dose serum
concentration was similar among the groups up to Week 52 (EOS) (Week 52: CT-P47 Maintenance; 16.73 μg/mL vs ref-
tocilizumab Maintenance; 17.41 μg/mL vs Switched to CT-P47; 17.32 μg/mL). The safety profiles from Weeks 24 to
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52 (EOS) after transition were generally comparable across the groups. Additionally, those patients who continued to receive
CT-P47 or ref-tocilizumab for the entire 52-week period also showed comparable results (Table 2). The proportion of
patients who had at least 1 anti-drug antibody positive result at post-treatment after re-randomization was similar among
the groups (CT-P47 Maintenance: 4.4% vs. ref-tocilizumab Maintenance: 4.6% vs. Switched to CT-P47: 3.6%), and 1.8%
of patients in each group also had at least 1 neutralizing antibody positive result.

Conclusion: The study showed that CT-P47 was well tolerated over 1 year in patients with RA, with comparable efficacy,
PK, safety, and immunogenicity to those of ref-tocilizumab. In addition, the efficacy has been sustained after switching from
ref-tocilizumab to CT-P47 and no notable safety issue was identified following single transition.

Reference: 1. Smolen, et al. POS0610 Similar Efficacy, Safety, and Immunogenicity of Tocilizumab Biosimilar (CT-P47) and
Reference Tocilizumab in Patients with Moderate-to-Severe Active Rheumatoid Arthritis: Week 32 Results from the Phase III
Single Transition Study. Ann Rheum Dis. 2024.

Disclosure: G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Galapagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2; J. Trefler:
None; A. Racewicz: None; J. Jaworski: None; A. Zieli�nska: None;M. Krogulec: None; S. Jeka: AbbVie/Abbott, 6, Eli
Lilly, 6, Gilead, 6, Janssen, 6, Merck/MSD, 6, Novartis, 6, UCB, 6; R. Wojciechowski: AbbVie/Abbott, 6, Eli Lilly,
6, Novartis, 5, 6, UCB, 6; K. Kolossa: None; A. Dudek: None;M. Krajewska-Włodarczyk: AbbVie/Abbott, 6, AstraZe-
neca, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 6, Merck/MSD, 6, Novartis, 6, UCB, 1, 6; P. Hrycaj: None; P. Klimiuk:
None; S. Kim: Celltrion, Inc., 3; J. Suh: Celltrion, Inc., 3; G. Yang: Celltrion, Inc., 3; Y. Kim: Celltrion, Inc., 3; Y. Jung:
Celltrion, Inc., 3; J. Hong: Celltrion, Inc., 3; J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro, 6, Bristol-
Myers Squibb, 6, Celgene, 6, Celltrion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck Sharp &
Dohme, 6, Novartis, 5, 6, Pfizer, 6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6.

Abstract Number: 0503

Use of Janus Kinase Inhibitors Before and After European Medicines
Agency Safety Recommendations

Patrick-Pascal Strunz1, Linus Maximilian Risser2, Matthias Englbrecht3, Torsten Witte4, Matthias Froehlich5, Marc
Schmalzing6, Michael Gernert7, Peter Bartz-Bazzanella8, Sebastian Hueper9, Cay von Der Decken10, Georg Gauler11,
Susanna Spaethling-Mestekemper12, Christoph Kuhn13, Kirsten Karberg14, Wolfgang Vorbrueggen15, Martin Welcker16

and Stefan Kleinert17, 1University hospital of Wuerzburg, Wuerzburg, Germany, 2Hannover Medical School, Hannover,
Germany, 3Freelance Healthcare Data Scientist, Eckental, 4Dept of Immunology and Rheumatology, Hannover,
Germany, 5Uniklinikum Wuerzburg, Medizinische Klinik II, Wuerzburg, Germany, 6University Hospital Wuerzburg,
Würzburg, Germany, 7Medicine II, Division Rheumatology/Clinical Immunology, University Hospital of Wuerzburg,
Wuerzburg, 8Rhein-Maas Klinikum, Wuerselen, Germany, 9Praxis für Rheumatologie und Osteologie, Hildesheim,
Germany, 10Klinik für Internistische Rheumatologie, Rhein-Maas-Klinik Wuerselen, Würselen, 11rheumapraxis,
Osnabrück, Germany, 12Rheumapraxis Muenchen, Muenchen, Germany, 13Praxis für Rheumatologie, Karlsruhe,
Germany, 14Rheumatologisches Versorgungszentrum Steglitz, Berlin, Germany, 15RheumaDatenRhePort GbR,
Wuerselen, Germany, 16Medizinisches Versorgungszentrum für Rheumatologie Dr. M. Welcker GmbH, Planegg,
Germany, 17Praxisgemeinschaft Rheumatologie - Nephrologie (PGRN), Erlangen, Germany
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Background/Purpose: Safety recommendations for Janus kinase inhibitors (JAKi) issued by the European Medical Agency
(EMA) in 2023 could potentially influence prescription patterns for drugs used to treat rheumatoid arthritis (RA), but little is
known about the impact of these recommendations in routine clinical care.

Methods: We retrospectively analyzed the German RHADAR rheumatology database1 for adult patients with RA and doc-
umentation of a new therapy with a JAKi, tumour necrosis factor inhibitor (TNFi), or interleukin-6 receptor inhibitor (IL-6Ri).
Data were grouped into half-yearly intervals from quarter (Q)2/2020 to Q3/2023. The period from Q4/2022 to Q1/2023
immediately followed the initial EMA endorsement of Pharmacovigilance Risk Assessment Committee (PRAC) 2 recommen-
dations and Q2/2023-Q3/2023 immediately followed the direct healthcare provider communication (DHPC) 3 containing the
new safety JAKi recommendations.

Results: Between April 1, 2020 and September 23, 2023, 3008 newly initiated therapies for TNFi (1499 [49.8%]), JAKi
(1126 [37.4%]), and IL-6Ri (383 [12.7%]) were documented by the treating physicians. JAKi were increasingly used in the
first two half-year periods (from 29.7% of these therapies in Q2/2020-Q3/2020 to 46.7% in Q2/2021-Q3/2021; odds ratio
[OR] 2.08; p< 0.001). The proportion of initiated JAKi therapies decreased significantly after the PRAC recommendations
(32.9%; OR vs peak 0.56; p=0.001) and the DHPC letter (26.1%; OR vs peak 0.40; p< 0.001). JAKi were more likely to
be used as >3rd-line therapy in later time periods.

Conclusion: This exploratory study suggests that EMA safety recommendations for JAKi influenced treatment patterns of
RA patients who received JAKi in Germany. The study showed a significant decrease in the percentage of new JAKi pre-
scriptions and a shift towards using JAKi as later-line therapy post-safety recommendations.

Table 1 Patient characteristics at time of therapy initiation.
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Disclosure: P. Strunz: AbbVie/Abbott, 6, 12, Travel grants, Eli Lilly, 12, Travel grants, Janssen, 12, Travel grants,
Roche, 5; L. Risser: AbbVie/Abbott, 12, Support for attending meetings and/or travel, Biocon Germany, 12, Support
for attending meetings and/or travel;M. Englbrecht: AbbVie, 2, Sanofi, 6; T. Witte: AbbVie, 5, Amgen, 5, AstraZeneca,
6, Bristol-Myers Squibb, 5, Celgene, 5, Chugai, 5, Gilead, 5, GlaxoSmithKlein(GSK), 6, Janssen, 5, Lilly, 5, MSD,
5, Mylan, 5, Novartis, 5, Pfizer, 5, Roche, 5, UCB, 5; M. Froehlich: Galapagos, 6, Novartis, 12, Travel costs;
M. Schmalzing: AbbVie/Abbott, 1, 6, Amgen, 1, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 5, 6, Celgene, 5, Chu-
gai/Roche, 1, 5, 6, Eli Lilly, 1, EUSA-Pharma, 1, 6, Galapagos, 1, 5, 6, Gilead, 1, 6, Janssen, 1, 6, Medac, 1, 5, Mylan,
5, 6, Novartis, 1, 5, 6, onkowissen.de, 1, Sandoz, 1, UCB, 1, 5; M. Gernert: None; P. Bartz-Bazzanella: AbbVie/
Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, Novartis, 5, 6; S. Hueper: AbbVie/Abbott, 6, Novartis, 11, sandoz,
11, UCB, 12, Congress fees, travel expenses; C. von Der Decken: AbbVie/Abbott, 12, Versorungssymposium 2024,
Galapagos/Alphasigma, 12, DGRh-Kongress 2023 and 2024; G. Gauler: AbbVie/Abbott, 6, Eli Lilly, 1, Novartis,
6, UCB, 6; S. Spaethling-Mestekemper: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, GlaxoSmithKlein(-
GSK), 6, Janssen, 6, Novartis, 6, UCB, 6; C. Kuhn: None; K. Karberg: None; W. Vorbrueggen: None; M. Welcker:
AbbVie/Abbott, 1, 5, 6, Boehringer-Ingelheim, 1, 5, 6, Eli Lilly, 1, 6, Gilead, 1, 6, Novartis, 1, 5, 6; S. Kleinert: AbbVie/
Abbott, 6, Chugai, 6, Novartis, 5, 6.
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Abstract Number: 0504

Janus Kinase Inhibitors Persist Longer Than Biologics in Rheumatoid
Arthritis: Retrospective Analysis of Real-world Outpatient Data from the
German Rhadar Database

Linus Maximilian Risser1, Torsten Witte2, Matthias Englbrecht3, Patrick-Pascal Strunz4, Matthias Froehlich5, Marc
Schmalzing6, Michael Gernert7, Peter Bartz-Bazzanella8, Cay von Der Decken9, Kirsten Karberg10, Georg Gauler11,
Susanna Spaethling-Mestekemper12, Christoph Kuhn13, Wolfgang Vorbrueggen14, Martin Welcker15 and Stefan
Kleinert16, 1Hannover Medical School, Hannover, Germany, 2Dept of Immunology and Rheumatology, Hannover,
Germany, 3Freelance Healthcare Data Scientist, Eckental, 4University hospital of Wuerzburg, Wuerzburg, Germany,
5Uniklinikum Wuerzburg, Medizinische Klinik II, Wuerzburg, Germany, 6University Hospital Wuerzburg, Würzburg,
Germany, 7Medicine II, Division Rheumatology/Clinical Immunology, University Hospital of Wuerzburg, Wuerzburg,
8Rhein-Maas Klinikum, Wuerselen, Germany, 9Klinik für Internistische Rheumatologie, Rhein-Maas-Klinik Wuerselen,
Würselen, 10Rheumatologisches Versorgungszentrum Steglitz, Berlin, Germany, 11rheumapraxis, Osnabrück, Germany,
12Rheumapraxis Muenchen, Muenchen, Germany, 13Praxis für Rheumatologie, Karlsruhe, Germany, 14Verein zur
Foerderung der Rheumatologie e.V, Wuerselen, Germany, 15Medizinisches Versorgungszentrum für Rheumatologie
Dr. M. Welcker GmbH, Planegg, Germany, 16Praxisgemeinschaft Rheumatologie - Nephrologie (PGRN), Erlangen,
Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Numerous biologic and targeted synthetic disease-modifying anti-rheumatic drugs (b/tsDMARDs)
have been approved for treating rheumatoid arthritis (RA), including Janus kinase inhibitors (JAKi), rituximab, abatacept,
interleukin-6 inhibitors (IL-6i) and tumor necrosis factor inhibitors (TNFi). Real-world data regarding treatment persistence
and drug survival in the time period following the approval of JAKi are limited.

Figure 1: Kaplan-Meier diagram for drug survival of the different drug classes based on MoA. rituximab (CD20), abatacept (CD80/86), IL-6 inhibi-
tors (IL-6), JAK (Janus kinase inhibitors), TNF (tumor necrosis factor inhibitors)
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The aim of this analysis of the pseudonymized RheumaDataRhePort (Rhadar) database was to compare persistence on dif-
ferent bDMARDs (rituximab, abatacept, IL-6 inhibitors, TNFi) and JAKi.

Methods:We performed a retrospective analysis of the Rhadar database (Kleinert, S., P. Bartz-Bazzanella et. al. (2021). “A
Real-World Rheumatology Registry and Research Consortium: The German RheumaDatenRhePort (RHADAR) Registry.” J
Med Internet Res 23(5): e28164.s). RA patients who received newly prescribed therapy with a bDMARD or JAKi between
January 15, 2015 and October 17, 2023 were included. We used Cox regression analysis adjusted for age, gender and dis-
ease duration to compare drug survival between the different mode of actions. The statistical analysis was performed with R
(version 4.3.2) (R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical Comput-
ing, Vienna, Austria. 2018) or RStudio (version 2023.12.0+369) (RStudio Team. RStudio: Integrated Development for
R. RStudio, Inc, Boston, MA. 2016.RStudio Team. RStudio: Integrated Development for R. RStudio, Inc, Boston,
MA. 2016).

Results: During the analysis period, 4678 treatments with bDMARDs (TNFi: 2237, IL-6 inhibitors: 640, Abatacept:
262, Rituximab: 165) or JAKi (1374)) were started. After 5 years, the survival rate was highest in the JAKi group (68.3%)
compared to patients receiving TNFi (58.6%), IL-6 inhibitors (58.6%), abatacept (55.0%) or rituximab (53.3%). The adjusted
Cox regression analysis revealed a significantly higher probability of treatment discontinuation in patients receiving rituximab
(HR 1.36 [95%CI 1.06-1.74], p=0.015), abatacept (HR 1.46 [95%CI 1.18-1. 80], p< 0.001), IL-6 inhibitors (HR 1.20 [95%CI
1.02-1.42], p=0.026) or TNFi (HR 1.29 [95% CI 1.15-1.46], p< 0.001) compared to the reference group JAKi. No significant
differences were found between the bDMARDs. Notably the persistence on JAKi and rituximab after two years was compa-
rably high but then the curve of rituximab dropped (figure 1) between 24 and 36 months of therapy. 60% of the correspond-
ing treatment discontinuations occurred between March 2020 and July 2022.

Conclusion: Persistence on JAKi after 5 years was significantly higher than on bDMARDs. An association between the
lower persistence on rituximab and the COVID-19 pandemic seems likely, with increased treatment discontinuations
between March 2020 and July 2022.

Disclosure: L. Risser: AbbVie/Abbott, 12, Support for attending meetings and/or travel, Biocon Germany, 12, Support
for attending meetings and/or travel; T. Witte: AbbVie, 5, Amgen, 5, AstraZeneca, 6, Bristol-Myers Squibb, 5, Celgene,
5, Chugai, 5, Gilead, 5, GlaxoSmithKlein(GSK), 6, Janssen, 5, Lilly, 5, MSD, 5, Mylan, 5, Novartis, 5, Pfizer, 5, Roche,
5, UCB, 5; M. Englbrecht: AbbVie, 2, Sanofi, 6; P. Strunz: AbbVie/Abbott, 6, 12, Travel grants, Eli Lilly, 12, Travel
grants, Janssen, 12, Travel grants, Roche, 5; M. Froehlich: Galapagos, 6, Novartis, 12, Travel costs;
M. Schmalzing: AbbVie/Abbott, 1, 6, Amgen, 1, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 5, 6, Celgene, 5, Chu-
gai/Roche, 1, 5, 6, Eli Lilly, 1, EUSA-Pharma, 1, 6, Galapagos, 1, 5, 6, Gilead, 1, 6, Janssen, 1, 6, Medac, 1, 5, Mylan,
5, 6, Novartis, 1, 5, 6, onkowissen.de, 1, Sandoz, 1, UCB, 1, 5; M. Gernert: None; P. Bartz-Bazzanella: AbbVie/
Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, Novartis, 5, 6; C. von Der Decken: AbbVie/Abbott, 12, Versorungssym-
posium 2024, Galapagos/Alphasigma, 12, DGRh-Kongress 2023 and 2024; K. Karberg: None; G. Gauler: AbbVie/
Abbott, 6, Eli Lilly, 1, Novartis, 6, UCB, 6; S. Spaethling-Mestekemper: AbbVie/Abbott, 6, Boehringer-Ingelheim,
6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, UCB, 6; C. Kuhn: None; W. Vorbrueggen: None;
M. Welcker: AbbVie/Abbott, 1, 5, 6, Boehringer-Ingelheim, 1, 5, 6, Eli Lilly, 1, 6, Gilead, 1, 6, Novartis, 1, 5, 6;
S. Kleinert: AbbVie/Abbott, 6, Chugai, 6, Novartis, 5, 6.
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Abstract Number: 0505

Use of a Molecular Signature Response Classifier to Predict Inadequate
Response to TNFi Results in Fewer Patients Prescribed TNFi

George Karpouzas1, Lixia Zhang2, Mark Zielinski2, Brian Cheng2 and Sherry Guardiano3, 1Harbor-UCLA Medical Center,
Torrance, CA, 2Scipher Medicine Corporation, Waltham, MA, 3Scipher Medicine Corporation, Keene, NH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Tumor necrosis factor inhibitors (TNFi) are generally the first class of biologic disease modifying anti-
rheumatic drugs (DMARDs) prescribed for rheumatoid arthritis (RA) patients with an inadequate response to conventional
synthetic DMARDs. Inadequate responses to TNFi range between 30% and 82%. A molecular signature response classifier
(MSRC) has been developed and previously validated to predict inadequate response to TNFi in RA patients and treatment
selection informed by MSRC improves patient outcomes.

This study evaluated differences in first-line biologic treatment patterns for two cohorts of RA patients with moderate/high
disease activity (CDAI >10): one with MSRC testing and the other without. The MSRC-tested cohort was stratified according
to results: signal of inadequate response to TNFi and no signal of inadequate response.

Methods: An MSRC-tested cohort (n=301) of biologic-naïve patients with CDAI >10 at therapy initiation between 2021 and
2023 was drawn from the study to Accelerate Information of Molecular Signatures in RA and U.S.-based electronic health
record (EHR) databases. A second cohort of biologic-naïve patients (n=2502) with CDAI >10 without MSRC results was
selected from the EHR database, prior to initiating biologic therapy in 2021. Statistical significance between two categorical
variables (MSRC tested vs. not tested) and between allocated therapies by number of patients were evaluated using Pear-
son Chi-squared independence tests. A z-test was used for statistical evaluations of proportions of TNFi use between
groups: MSRC-tested and non-MSRC-tested, and signal of inadequate response and no signal of inadequate response.

Results: TNFi were prescribed as first-line therapy in 70.1% (1754/2502) of patients not tested by MSRC, and in 48.5%
(146/301) of MSRC-tested patients. In the group of MSRC-tested patients, 60.5% (182/ 301) received a signal of inade-
quate response and 39.5% (119/301) received no signal of inadequate response (p < 0.001). Among patients who received
a signal of inadequate response, 33.5% (61/182) were prescribed TNFi, while 71.4% (85/119) of patients without a signal of
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inadequate response received TNFi therapy (p < 0.001). While there was a decrease in the proportion of MSRC-tested
patients receiving TNFi therapy, there was a concomitant increase in the proportions of patients receiving alternative biologic
and targeted therapies (p < 0.001), see Table 1.

Conclusion: In this study, an MSRC signal of inadequate response to TNFi therapies was associated with decreased utiliza-
tion of TNFis and greater use of alternate therapies with differing mechanisms of action among RA patients. These data add
to the growing evidence supporting the impact of MSRC testing informing management decisions, ultimately, improving
patient outcomes, with ongoing studies aimed at further substantiating these findings.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; L. Zhang: Scipher Medicine, 3; M. Zielinski: Scipher
Medicine, 3; B. Cheng: Scipher Medicine, 3; S. Guardiano: Scipher Medicine, 3.

Abstract Number: 0506

24-week, Post-Marketing Surveillance Analysis of Upadacitinib in
Japanese Patients with Rheumatoid Arthritis: The 2024 Interim Report

Takao Fujii1, Nami Okamoto2, Asami Abe3, Michiaki Takagi4, Nobunori Takahashi5, Atsuo Nakajima6, Ayako Nakajima7,
Shingo Nakayamada8, Keiichiro Nishida9, Takeshi Kawaberi10, Naomi Sunaga10, Yuki Tsujita11, Sumi Chonan12,
Masataka Kuwana13 and Yoshiya Tanaka14, 1Wakayama Medical University, Wakayama, Japan, 2Osaka Rosai Hospital,
Sakai-city, Osaka, Japan, 3Niigata Rheumatic Center, Shibata, Japan, 4Yamagata University Faculty of Medicine,
Yamagata, Japan, 5Nagoya University Graduate School of Medicine, Nagoya, Japan, 6Ueno Dialysis Clinic, Tokyo, Japan,
7Center for Rheumatic Diseases, Mie University Hospital, Mie, Japan, 8The First Department of Internal Medicine,
University of Occupational and Environmental Health Japan,, Kitakyushu, Japan, 9Department of Orthopedic Surgery,
Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan, 10Abbvie
GK, Minato-Ku, Tokyo, Japan, 11AbbVie, Minato City Tokyo, Japan, 12Abbvie GK, Tokyo, Japan, 13Department of Allergy
and Rheumatology, Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 14Department of Internal Medicine, University
of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan

Proportions of therapies used in MSRC-tested patients, one group with no signal detected (A) and the other with a signal of inadequate
response (B).
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Upadacitinib (UPA) was approved in 2020 in Japan for “the treatment of Rheumatoid arthritis
(RA) with inadequate response to conventional therapy (including inhibition of the progression of structural damage)”. In
Japanese label, UPA15 mg should be orally administered once daily for adult patients (pts). UPA 7.5 mg may be acceptable
for some pts according to their condition. An interim analysis of all-case PMS was performed to evaluate the safety and
effectiveness of RA pts with UPA in a clinical setting.

Methods: This PMS registered all RA pts treated with UPA in Japan, updating the interim analysis with additional cases
since last year’s report.1

Results: As of Aug 15, 2023, 2,934 pts were enrolled, with 2,732 and 1,893 included in the safety and efficacy analysis sets,
respectively. 79.8% (2,180 pts) of the safety analysis set continued UPA for 24 weeks. Initial doses were 15 mg/day (72.8%,
n=1,990), 7.5 mg/day (26.4%, n=721), and others (0.8%, n=21). Mean ages were 64.7 (15 mg) and 68.4 years (7.5 mg),
with mean RA durations of 11.9 and 12.1 years, respectively. History of treatment with biological DMARDs (bDMARDs)
and JAK inhibitors (JAKi) was reported in 71.6% and 46.8%, respectively (Table 1). Adverse events (AEs) occurred in
593 (21.7%) and serious AEs (SAEs) in 138 (5.1%). SAEs included 10 cases of interstitial pneumonia and 11 of
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pneumocystis jirovecii pneumonia (PCP), each at 0.4 %. Among adhering to the JCR proper use guideline of UPA in PMS
recommending MTX >8 mg/week for ≥3 months prior to initiating UPA,2 AEs in 344 of 1,713 pts (20.1%) and SAEs in
67 (3.9%). Comparatively, 1,018 non-compliant pts had higher rates: AEs in 249 (24.5%) and SAEs in 71 (7.0%) (Table 2).
14 deaths included one case in the 7.5 mg cohort (subarachnoid hemorrhage (SAH)), and 13 in the 15 mg cohort: three lung
tumor, one recurrent pancreatic cancer, one SAH, one organizing pneumonia, one bacterial pneumonia, two PCP, one
COVID-19, one malignancy neoplasm, and two unknown. AEs of special interest for each cohort include herpes zoster
(3.2%, 3.5%), serious infections (2.3%, 1.8%), malignancy (0.6%, 0.3%), cardiovascular events (0.2%, 0.7%), interstitial
pneumonia (0.5%, 0.3%), and venous thromboembolism (0.1%, 0) (Table 3). Among the 13 malignancy cases, seven were
diagnosed within two months of starting UPA.

In the efficacy analysis set of 1,389 pts started on 15mg, 865 (62.3%) were assessed for DAS28-CRP at week 24:
701 (50.5%) reached DAS28-CRP< 3.2.

The study had limitations; 26.4% of pts were initiated on 7.5mg without documented reasons, and 37.3% did not meet the
JCR proper use guideline of UPA in PMS, which recommends prior MTX >8 mg/week for ≥3 months.2

Conclusion: The observed safety and effectiveness profile was consistent with that reported in clinical trials and the previ-
ous report,1,3,4 with no new safety signals identified. AEs rates were similar across doses, indicating no definitive enhanced
safety with lower 7.5mg dose. Compliance with the JCR proper use guideline and initiating 15 mg unless appropriate rea-
sons are crucial in clinical settings in Japan.
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4 Yamaoka K, Drug Saf. 2021 Jun;44(6):711-722

Disclosure: T. Fujii: AbbVie, 5, 6, Asahi-Kasei, 5, 6, Astellas, 5, 6, Chugai, 5, 6, Eisai, 5, 6, Eli Lilly, 5, 6,
GlaxoSmithKlein(GSK), 5, 6, Janssen, 5, 6, Mitsubishi Tanabe, 5, 6, Nippon Boehringer Ingelheim, 5, 6, Ono, 5, 6, Pfi-
zer, 5, 6, UCB, 5, 6; N. Okamoto: AbbVie, 6, Ayumi, 6, Bristol-Myers Squibb, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK),
6, Mitsubishi Tanabe, 6, Novartis, 6, Ono, 6, UCB, 6; A. Abe: None;M. Takagi: AbbVie, 12, Traveling fee for presenta-
tion at ACR2023, San Diego.; N. Takahashi: AbbVie, 6, Asahi-Kasei, 6, Astellas, 6, Bristol-Myers Squibb, 6, Chugai,
6, Daiichi Sankyo, 6, Eisai, 6, Eli Lilly, 6, Janssen, 6, Mitsubishi Tanabe, 6, Novartis, 6, Pfizer, 6, Sanofi, 6, UCB, 6;
A. Nakajima: None; A. Nakajima: None; S. Nakayamada: AbbVie, 2, 6, Asahi-Kasei, 2, 6, Astellas, 2, 6, AstraZeneca,
2, 6, Ayumi, 2, 6, Bristol-Myers, 2, 6, Chugai, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead Sciences, 2, 6, GlaxoSmithKlein(GSK),
2, 6, Janssen, 2, 6, Mitsubishi Tanabe, 2, 6, Pfizer, 2, 6, Sanofi, 2, 6; K. Nishida: Asahi-Kasei, 5, 6, Ayumi, 5, 6, Chugai,
5, 6, Daiichi Sankyo, 5, 6, Eisai, 5, 6; T. Kawaberi: AbbVie, 3; N. Sunaga: AbbVie, 3; Y. Tsujita: AbbVie, 3, 11;
S. Chonan: AbbVie, 3; M. Kuwana: Asahi Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6,
GSK, 2, MBL, 9, Ono Pharmaceuticals, 6; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer
Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6.

Abstract Number: 0507

Neutrophil Activation Markers Can Predict Rheumatoid Arthritis
Treatment Response to the Janus Kinase 1/2 Inhibitor Baricitinib

Runa Kuley1, Bhargavi Duvvuri1, Sabeeha Hasnain2, Ernst Dow3, Alisa Koch4, Richard Higgs4, Venkatesh Krishnan4 and
Christian Lood5, 1University of Washington, Seattle, 2Mahindra University, Hyderabad, India, 3Eli Lilly and Co,
Indianapolis, IN, 4Eli Lilly, Indianapolis, IN, 5University of Washington, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Neutrophils play an important role in regulating immune and inflammatory responses in rheumatoid
arthritis (RA). We assessed whether baricitinib, a JAK1/JAK2 inhibitor, could reduce neutrophil activation, and whether a
neutrophil activation score could predict treatment response.

Methods:Markers of neutrophil activation, calprotectin, and neutrophil extracellular traps (NETs) were analyzed using ELISA
in RA plasma (n=271) and healthy controls (n=39). For RA patients, neutrophil activation markers were measured at base-
line, 12 weeks, and 24 weeks after treatment with placebo, 2 mg, and 4 mg baricitinib. Whole blood RNA analyses frommul-
tiple randomized baricitinib RA trials were performed to study neutrophil-related transcripts (n=1651).

Results: Baseline levels of plasma neutrophil markers were elevated in RA patients compared to healthy controls (p< 0.001).
Baricitinib reduced levels of soluble calprotectin at 12 and 24 weeks, especially in RA patients responding to treatment, as
determined by ACR20. Whole blood RNA analysis revealed similar changes in the predominant neutrophil markers calpro-
tectin and FcαRI upon treatment with baricitinib in three randomized clinical trials involving RA patients at various stages of
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disease modifying therapy. Clustering analysis of plasma activation markers showed elevated levels of calprotectin and
NETs, e.g., a ‘neutrophil activation score’, at baseline, could predict treatment response to baricitinib. In contrast, CRP
levels could not distinguish between responders and non-responders.

Conclusion: Neutrophil activation markers may add clinical value in predicting treatment response to baricitinib and other
drugs targeting RA. This study supports personalized medicine, in treating RA patients, not only based on symptoms, but
also based on immunophenotyping.

Disclosure: R. Kuley: None; B. Duvvuri: None; S. Hasnain: None; E. Dow: Eli Lilly, 3, 11; A. Koch: Eli Lilly and Com-
pany, 3, Employee of Autolus, inc, 3; R. Higgs: Eli Lilly, 3; V. Krishnan: Eli Lilly, 3; C. Lood: Amytryx, 5, Boehringer-
Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma,
1, 2, 5, 11.

Abstract Number: 0508

Real-World Evidence for GP2015 in Patients with Rheumatoid Arthritis:
Safety Outcomes from German Observational Data

Xenofon Baraliakos1, Cristofer Salvati2, Elena Bachinskaya2, Samriddhi Sinha2 and Klaus Krüger3, 1Rheumazentrum
Ruhrgebiet Herne, and Ruhr-University Bochum, Bochum, Germany, 2Medical Affairs, Sandoz Hexal AG, Holzkirchen,
Germany, Holzkirchen, Germany, 3Rheumatologisches Praxiszentrum, Munich, Germany, München, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: GP2015 is an etanercept biosimilar indicated for the treatment of rheumatoid arthritis (RA).1 The
objective of this abstract is to describe the baseline characteristics and safety outcomes of patients with RA treated with
GP2015 enrolled in the Rheumatoide Arthritis: Beobachtung der Biologika-Therapie (RABBIT) registry. The registry is a pro-
spective observational cohort study that aims to assess the long-term safety of biologic agents in patients with RA.2

Methods: Adult patients with RA who were treated with GP2015 were included. Analysis of this cohort from RABBIT was
based on the use of routinely provided safety data from standardized reports to the Marketing Authorization Holder and
included adult patients with RA who initiated GP2015 during observation in the registry. The analysis included patients
who initiated GP2015 treatment from August 1, 2017 onwards until the data cut-off date on December 31, 2023. Descrip-
tive analyses were performed to characterize the data. Cumulative incidence of serious adverse events (SAEs) was analyzed
as incidence per patient-years.

Results:Of patients enrolled in the registry, 502 patients initiated GP2015 at enrollment, 525 initiated GP2015 during obser-
vation, and 68.3% were female (n=343). Mean age was 60.8±12.9 years and mean duration from symptom onset was 8.0
±8.4 years; 13.1% of patients were previously treated with biologic/targeted synthetic disease-modifying antirheumatic
drugs and 45% had ≥3 comorbidities. Mean Disease Activity Score-28 was 4.6±1.2 and mean pain Visual Analog Scale
score was 5.5±2.2. Incidences of SAEs in all patients treated with GP2015 (n=1 027) are shown in the Table. After approx-
imately 1.7 years’ follow-up, the most common SAEs were infections (n=57), cardiac disorders (including coronary artery
disease, heart failure, and myocardial infarction) (n=50), and disorders of the nervous system (including stroke and other dis-
orders of the central or peripheral nervous system) (n=53).
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Conclusion: Patient characteristics were generally balanced with the profile of patients with RA from a previous study,3 and
no new safety signals were identified. Overall, the real-world incidence of SAEs in patients treated with GP2015 was low and
comparable with the safety profile of reference etanercept.4
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Trends in Initiation of Disease-Modifying Antirheumatic Drugs for
Rheumatoid Arthritis Among Commercially-Insured US Adults, 2001-2021

Lydia Lee1, Jeffrey Sparks2, Priyanka Yalamanchili1, Daniel B. Horton3, Zeba Khan4, Joseph Barone4 and Chintan Dave5,
1Rutgers University, New Brunswick, NJ, 2Brigham andWomen’s Hospital and Harvard Medical School, Boston, MA, USA,
Boston, MA, 3Center for Pharmacoepidemiology and Treatment Science, Institute for Health, Health Care Policy, and
Aging Research; Department of Biostatistics and Epidemiology, Rutgers School of Public Health; Department of
Pediatrics, Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ, 4Rutgers University, New Brunswick,
5Center for Pharmacoepidemiology and Treatment Science, Institute for Health, Health Care Policy, and Aging Research;
Center for Health Outcomes, Policy & Economics, Rutgers Ernest Mario School of Pharmacy and Rutgers School of Public
Health, New Brunswick, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite the increasing availability of newer RA therapies, there is a paucity of data comprehensively
evaluating long-term trends for individual DMARDs in the US. The objective of this study was to evaluate patterns in DMARD
initiations between 2001 and 2021 among US adults with RA.

Methods: This retrospective cohort study was conducted using a US commercial claims database from 2001 to 2021. A
cohort of patients with RA (≥18 years) newly initiating a DMARD was identified. For each calendar year, we calculated the
proportion of initiations for 22 individual DMARDs, also grouped into categories of: conventional synthetics (csDMARDs),
biologics (bDMARD), and targeted synthetics (tsDMARDs). Secondary analyses included an examination of trends in the
first-line use of non-csDMARDs and the uptake of biosimilars.

Results: We identified 407,728 DMARD initiation episodes among 229,365 unique patients with RA (median age: 50 [IQR,
44-58 years]; 79.4% female subjects). There were shifts in DMARD utilization, with csDMARD use declining from 79.7% of
initiations in 2001 to 54.7% by 2021 (p< 0.001 for trend; Figure 1). Meanwhile, bDMARDs and tsDMARDs initiations
increased from 20.3% in 2001 to 33.1% in 2021 (p< 0.001) and from 0.1% in 2014 to 12.2% in 2021 (p< 0.001), respec-
tively. Methotrexate remained the most initiated DMARD over the 21-year study period, albeit declining from 28.7% to
15.0% of initiations over the study period (p< 0.001; Figure 2). Adalimumab was the most frequently initiated bDMARD
(13.3% in 2003 and 12.2% in 2021; p=0.05). Among tsDMARDs, tofacitinib use peaked in 2019 (8.9%) and declined to
4.4% in 2021, while upadacitinib use increased from 1.2% to 7.6% during the same period (p< 0.001). For secondary
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Figure 1 displays the initiation episodes of DMARDs by drug class in adults with RA, 2001-2021. A DMARD claim was considered a new use epi-
sode if a patient had no claim for the same DMARD within 1 year prior to the current DMARD claim. Dates of initial FDA approvals of DMARDs for
RA are indicated by dotted vertical orange lines. Abbreviations: DMARD, disease-modifying antirheumatic drug, csDMARD, conventional synthetic
DMARD, bDMARD, biologic DMARD, tsDMARD, targeted synthetic DMARD, COVID-19, Coronavirus disease 2019

Figure 2 displays the initiation episodes of DMARDs in adults (≥18 years old) with RA, 2001-2021. A DMARD claim was considered a new use epi-
sode if a patient had no claim for the same DMARDwithin 1 year prior to the current DMARD claim. Only DMARDs representing ≥5% initiations in at
least one year are shown in this figure, so the proportions presented here may not sum to 100%. Dates of initial FDA approvals of DMARDs for RA
are indicated by dotted vertical orange lines. Abbreviations: DMARD, disease-modifying antirheumatic drug, COVID-19, Coronavirus disease
2019, HCQ, hydroxychloroquine, MTX, methotrexate, ADA, adalimumab, LEF, leflunomide, UPA, upadacitinib, SSZ, sulfasalazine, ETN, etaner-
cept, ABA, abatacept, TOFA, tofacitinib, INFX, infliximab, ANA, anakinra
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analyses, adalimumab was the predominant first-line b/tsDMARD initiated ( >40%), as seen in Figure 3. Uptake of biosimilars
remained low (< 1%) throughout the study period.

Conclusion: Our study provides valuable insights into the evolving landscape of DMARD treatment among US adults with
RA. While csDMARDs continue to be a mainstay in treatment regimens, their dominance is gradually diminishing in favor
of bDMARDs and, more recently, tsDMARDs. This trend underscores the nuanced preferences and trade-offs made by cli-
nicians and patients, balancing considerations of effectiveness, safety, costs, and convenience. As new DMARDs and bio-
similars emerge, future research is needed to examine their impact on real-world treatment patterns.

Disclosure: L. Lee: Boehringer Ingelheim, 3, GSK, 3, 12, Fellowship Sponsor, Rutgers University, 3; J. Sparks:
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2;
P. Yalamanchili: AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, Gilead, 2, Inova
Diagnostics, 2, Janssen, 2, Llura Gund Award for Rheumatoid Arthritis Care and Research, 5, National Institute
of Arthritis and Musculoskeletal and Skin Diseases, 5, Optum, 2, Pfizer, 2, R. Bruce and Joan M. Mickey Research
Scholar Fund, 5, ReCor, 2, Rheumatology Research Foundation, 5, Sobi, 2, UCB, 2; D. Horton: Arthritis Founda-
tion, 5, Childhood Arthritis and Rheumatology Research Alliance, 5, 12, Salary support, Eunice Kennedy Shriver
National Institute of Child Health and Human Development (R01HD109335), 5, National Center for Advancing
Translational Sciences (UL1TR003017, UM1TR004789), 5, National Institute of Arthritis and Musculoskeletal and
Skin Diseases (R01AR074436), 5; Z. Khan: None; J. Barone: None; C. Dave: FDA, 2, Juvenile Diabetes Research
Foundation, 5, National Heart, Lung, and Blood Institute (R01HL163163), 5, Takeda, 2, Veterans Health
Administration, 5.

Figure 3 displays the first biologic or targeted synthetic DMARDs (b/tsDMARDs) in adults with RA, between 2001 to 2021. Only DMARDs that were
≥5% frequently used in our data are shown in this figure, so the proportions presented here may not sum to 100%. Dates of initial FDA approvals of
DMARDs for RA are indicated by dotted vertical orange lines. Abbreviations: DMARD, disease-modifying antirheumatic drug, ADA, adalimumab,
ETN, etanercept, UPA, Upadacitinib, TOFA, tofacitinib, ABA, abatacept, INFX, infliximab, GOL, golimumab, ANA, anakinra, COVID-19, Coronavi-
rus disease 2019
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Abstract Number: 0510

Applying Machine Learning Tools for Personalized Healthcare: Predicting
Responses to Biologics in Rheumatoid Patients Through Comorbidity and
Blood Test Analysis

Ahmad Alsaber1, Adeeba Alherz2, Huda Khraiss3, Ghaydaa Aldabie4, balqees alawadhi5, Jiazhu Pan6, Adel Alawadhi7,
KHULOUD MOHAMMED8, Hoda Tarakmeh9, Aqeel Muhanna10, Yaser Ali11 and mohammad Khudadah12, and Kuwait
Registry for Rheumatic Diseases (KRRD), 1American University of Kuwait, Kuwait, Kuwait, 2Al-Amiri Hospital, Kuwait,
Kuwait, 3Monash University, Melbourne, Queensland, Australia, 4ministry of health kuwait, kuwait, Kuwait, 5The Public
Authority for Applied Education and Training (PAAET), Kuwait, Al Asimah, Kuwait, 6University of Strathclyde, Glasgow,
Scotland, United Kingdom, 7Kuwait University, Kuwait, Kuwait, 8Farwaniya Hospital, Kuwait, Kuwait, 9MOH Kuwait,
Kuwait, Kuwait, 10Ministry of Health, Kuwait, Al Farwaniyah, Kuwait, 11Mubarek Al Kabeer Hospital, Kuwait city, Kuwait,
12ministery of health, kuwait, Kuwait

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aims to employ various machine learning tools to predict the responses of rheumatoid
arthritis (RA) patients to biologic treatments, using data from sensitive blood tests and comorbidity profiles. The goal is to
optimize treatment choices, lower costs, and enhance patient outcomes. This approach customizes treatment based on
detailed analyses of blood tests (e.g., WBC, Hemoglobin, LDL, HDL) and patient comorbidities, with machine learning algo-
rithms identifying patterns predictive of biological treatment responses.

Methods: The study utilized general linear models with 10-fold cross-validation and feature selection based on blood test
levels and comorbidities to predict treatment outcomes. The effectiveness of the model was validated through the area
under the curve (AUC) metrics, with further gender and baseline disease activity score (DAS) adjustments.

Results: Our findings indicated significant differences in treatment responses based on gender and initial disease activity. A
subset of 17 features provided a high predictive accuracy (average AUC of 0.86). Stratification by endotype and pathobiolo-
gical mechanisms suggested potential improvements in treatment precision. This model, along with others tested, suggests
that the integration of machine learning into clinical practice could enhance the prediction and management of fracture risks
in diabetic populations significantly, improving treatment outcomes and potentially reducing healthcare costs.

Conclusion: This study confirms the variability in RA pathology and underscores the utility of machine learning in stratifying
patients to optimize biological treatment strategies. Our findings support the integration of machine learning into clinical
practices to advance personalized medicine in RA.

Disclosure: A. Alsaber: None; A. Alherz: AbbVie/Abbott, 6; H. Khraiss: None; G. Aldabie: None; b. alawadhi: None;
J. Pan: None; A. Alawadhi: None; K. MOHAMMED: None; H. Tarakmeh: None; A. Muhanna: AbbVie/Abbott, 6;
Y. Ali: None; m. Khudadah: None.
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Abstract Number: 0511

Do High Rheumatoid Factor Levels Impact Response to Certolizumab
Pegol in Patients with Inadequately Controlled Rheumatoid Arthritis? A
Post Hoc Analysis of a Phase 3b Trial

Josef Smolen1, Ted Mikuls2, James Galloway3, Ulf Müller-Ladner4, Jeffrey Curtis5, Motomu Hashimoto6, Tsutomu
Takeuchi7, Ernest Choy8, Yoshiya Tanaka9, Carlos Cara10, Bernard Lauwerys11, Nicola Tilt12, Baran Ufuktepe13 and Peter
C. Taylor14, 1Medical University of Vienna, Vienna, Austria, 2University of Nebraska Medical Center, Omaha, NE, 3Centre
for Rheumatic Diseases, King’s College London, London, United Kingdom, 4Justus-Liebig University Giessen, Bad
Nauheim, Germany, 5University of Alabama at Birmingham, Hoover, AL, 6Osaka Metropolitan University, Osaka, Japan,
7Department of Internal Medicine, Keio University, Tokyo, Tokyo, Japan, 8Cardiff University School of Medicine, Cardiff,
United Kingdom, 9Department of Internal Medicine, University of Occupational and Environmental Health, Kitakyushu,
Fukuoka, Japan, 10UCB Pharma, Madrid, Spain, 11UCB Pharma, Brussels, Belgium, 12UCB Pharma, Slough,
United Kingdom, 13UCB Pharma, Istanbul, Turkey, 14University of Oxford, Oxford, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In pts with RA, high RF levels are associated with poor prognosis, higher disease activity, and
decreased response to monoclonal antibodies targeting tumor necrosis factor (TNF).1,2,3 Such pts may have better
clinical responses to TNF inhibitors (TNFis) without a fragment crystallizable (Fc) portion, such as certolizumab pegol
(CZP).4,5,6 Pts with high RF levels and previous TNFi inadequate response (TNFi-IR) may have poorer responses to
subsequent therapies.7 We report the first analysis of the impact of RF levels and previous therapies on CZP efficacy
in pts with RA.

Methods: REALISTIC (NCT00717236) was double-blind and placebo-controlled to Week (Wk)12.7 Pts with inade-
quately controlled RA were randomized 4:1 to CZP (400 mg subcutaneous [sc] at Wks 0/2/4, followed by 200 mg
sc every 2 wks) or placebo (PBO) for 12 wks, followed by open-label CZP. We report: Disease Activity Score 28 C-
reactive protein (DAS28-CRP) score, DAS28-CRP < 2.6, Clinical Disease Activity Index (CDAI) score, and CDAI remis-
sion (CDAI ≤2.8) to Wk36. Results (observed case) are stratified by baseline RF level (< 4th quarter [≤Q3] vs 4th quarter
[Q4]) and prior TNFi use.

Results: 751 CZP-randomized pts (RF ≤Q3 [< 180 kU/L]: n=560, RF Q4 [≥180 kU/L]: n=191) and 179 PBO-randomized pts
(RF ≤Q3: n=135, RF Q4: n=44) were included. Baseline demographics were similar between pts with RF ≤Q3 and Q4
(Table 1).

At Wk12, TNFi-naïve CZP-randomized pts had lower DAS28-CRP scores than PBO-randomized pts regardless of RF levels
(CZP, mean [SD]: RF ≤Q3: 3.9 [1.3], RF Q4: 3.8 [1.3], PBO: RF ≤Q3: 4.9 [1.4], RF Q4: 4.9 [1.2]). In TNFi-IR pts, larger differ-
ences between DAS28-CRP scores were seen in pts with RF Q4 than RF ≤Q3 for PBO-randomized pts (RF ≤Q3 4.7 [1.4],
RF Q4, 5.7 [1.4]) than CZP (RF ≤Q3: 4.2 [1.4], RF Q4: 4.2 [1.5]). In all CZP groups, responses increased over time; At Wk36,
proportions of pts with DAS28-CRP< 2.6 were similar across RF levels and prior TNFi use (Figure 1).

At Wk12, TNFi-naïve CZP-randomized pts had lower CDAI scores than PBO-randomized pts, regardless of RF levels
(RF ≤Q3: 18.6 [13.9] CZP vs 27.3 [15.5] PBO; RF Q4: 16.7 [12.1] CZP vs 26.9 [12.9] PBO). In TNFi-IR pts, larger differences
between CDAI scores for CZP vs PBO were seen in pts with high RF (RF ≤Q3, mean [SD]: 21.6 [15.4] CZP vs 26.0 [15.8]
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PBO; RF Q4, 20.4 [14.9] CZP vs 35.4 [18.2] PBO). In CZP-randomized pts, responses increased over time; At Wk36, pro-
portions of pts who achieved CDAI remission were similar across RF levels and prior TNFi use (Figure 1).

Conclusion: In PBO-randomized TNF-IR pts, clinical responses were lower in pts with high RF than low RF. In contrast, pts
treated with CZP had similar responses irrespective of RF level, suggesting RF does not influence response to CZP. These
data may have treatment choice implications for pts with RA and high RF levels who had inadequate responses to previous
TNFis.

References: 1. Vastesaeger N. et al, Rheum 2009;48:1114–21. 2. Cuchacovich M. et al, Clin Rheumatol 2014;33
(12):1707–14. 3. Takeuchi T. et al, Arthritis Res 2017;19:194. 4. Nakayama Y. Rheumatol Int 2022;42:1227–34. 5.
Smolen J. Arthritis Rheumatol 2023;75(suppl 9). 6. Bidgood S. et al, Ann Rheum Dis 2024;83 (suppl 1):727. 7. Pappas
D.A. et al, Rheumatol Int 2021;41:585–93.

Table 1. Baseline demographics and disease characteristics stratified by prior TNFi use
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Figure 1. Rates of DAS28-CRP <2.6 and CDAI remission in (A) overall population, (B) TNFi-IR patients and (C) TNFi-naïve patients, stratified by RF
level (RF <180 kU/L [≤Q3] vs ≥180 kU/L [Q4])
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Disclosure: J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro, 6, Bristol-Myers Squibb, 6, Celgene, 6, Cell-
trion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck Sharp & Dohme, 6, Novartis, 5, 6, Pfizer,
6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6; T. Mikuls: Elsevier, 9, Horizon Therapeutics,
2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Galloway: AbbVie, 6, AstraZeneca,
5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;U.Müller-Ladner: UCB Pharma, 6; J. Curtis: Abb-
Vie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly,
2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; M. Hashimoto: AbbVie, 5, Asahi Kasei, 5, Astellas, 5, Bristol-Myers
Squibb, 5, 6, Chugai, 6, Daiichi Sankyo, 5, Eisai, 5, 6, Eli Lilly, 5, 6, Mitsubishi, 6, Novartis, 5, Taisho Toyama, 5, Tanabe,
6; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly Japan, 2, 6, Gilead, 2, 6, Pfizer Japan, 6; E. Choy: AbbVie,
2, 6, Amgen, 2, 6, Bio-Cancer, 5, Biocon, 2, Biogen, 2, 5, Bristol-Myers Squibb(BMS), 6, Chugai, 2, 6, Eli Lilly, 2, 6, Fre-
senus Kabi, 2, 6, Galapagos, 6, Gilead, 2, 6, Janssen, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Regeneron, 2, 6, Roche, 2, 6,
RPharm, 2, 6, Sanofi, 2, 5, 6, UCB Pharma, 6; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boeh-
ringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6;
C. Cara: UCB Pharma, 3, 11; B. Lauwerys: UCB Pharma, 3, 11; N. Tilt: UCB Pharma, 3, 11; B. Ufuktepe: UCB
Pharma, 3, 11; P. Taylor: AbbVie, 2, Acelyrin Inc., 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 12, Participation
on a Data Safety Monitoring Board/Advisory Board, Gilead, 2, GSK, 2, Immunovant, 12, Participation on a Data Safety
Monitoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety Monitoring Board/Advisory
Board, Nordic Pharma, 2, Pfizer, 2, Sanofi, 12, Participation on a Data Safety Monitoring Board/Advisory Board, UCB
Pharma, 2.

Abstract Number: 0512

Co-stimulatory Blockade Causes Targeted Quantitative and Clonotypic
Contractions in Extrafollicular B-cell Subsets in Seropositive
RA Patients

Jasmine Shwetar1, William Rigby2, Sladjana Skopelia-Gardner3, Abhimanyu Armarnani1, Kelly Ruggles1 and Gregg
Silverman1, 1NYU Grossman School of Medicine, New York, NY, 2Dartmouth-Hitchcock, Norwich, VT, 3Dartmouth
Hitchcock Medical Center, Hanover, NH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Of all approved biologic therapies, other than anti-CD20 depletion only CTLA4-Ig/abatacept treat-
ment reduces levels of pathologic autoantibodies. Herein, our primary goal has been to elucidate the effect of co-stimulatory
blockade on the representation of lymphocytes and determine if there are shifts in clonal dynamics associated with clinical
response.

Methods: Biologic-naïve patients with seropositive RA were enrolled, and received the standard IV regimen of abatac-
ept, which was then discontinued after the month 5 infusion. Clinical evaluation and biospecimen collection were per-
formed at baseline, 3, 6, and 9 months or when a flare occurred. In addition to routine clinical lab testing, autoantibody
responses were evaluated in including CCP3. PBMCs were interrogated at a single cell level for high-dimensional sur-
face phenotype and transcriptomic profiles, by Expanded Cellular Indexing of Transcriptomes and Epitopes (eCITE)
sequencing.
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Figure 1. UMAP clustering for T cell subsets in 7 individual seropositive RA patients, characterized from 55,497 single mononuclear cells. These
data demonstrated that CD4+ regulatory T cells (Tregs) nadired at 3 months after treatment, whereas CD8+ effector memory cells dropped to
the lowest levels in clinical responders after 6 months of treatment (not shown).

Figure 2. Distribution of characteristic transcripts of -cell subsets. UMAP is shown in Fig1.

Figure 3. Representation of B cells expressing VH: VL of clonotype in Patient 1, overtime. A) UMAP distribution of B cell subsets. B) Location of
21 distinct B cells expressing identical clonotype 1 VH and VL gene rearrangements. These overlie transcriptomic signatures of pre-switch mem-
ory, aNav and DN2 subsets. C) Representation of clonotype 1 B cells at sequential time points of samplings are indicated HTO 1 (baseline), HTO
2 (after 3 months of treatment), HTO3 (after 6 months), and HTO4 (time of disease flare after medication withdrawal). Clonotypic B cells are not
found within the transitional, naïve, post-switch DN1, DN4 subsets or ASC.
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Results: 16/18 RA patients that completed 5 months of abatacept treatment, had complete clinical responses based on
CDAI, mirrored by reductions in serum RF and ACPA levels (not shown). Single-cell analyses of 7 patients demonstrated
treatment-induced increases in naïve CD4+ T cells, and reductions in regulatory T cells, and CD8+ effector memory cells
(Fig.1&2). Treatment was also associated with significant reductions of CD19+sIgD-CD27- (DN2) B cells, CD19+CD69+-
IgM+IgD+ activated Naïve (aNav) B cells and antibody-secreting cells (ASC) that are linked to pathologic autoimmune
B-cell responses (not shown).

In the subject with the greatest number of single CD19+ B cells, antibody gene usage was examined, which demonstrated a
remarkable expansion of an unique B-cell clonotypic set, as identical VH and VL were found in 21 different B cells (Fig 3), dis-
tributed across IgM+IgD- pre-switch memory, CD69+IgM+IgD+ activated naïve (aNav) and CD27-CD11c+Tbet+ DN2
detected across all four sampled timepoints. Most were identified as preswitch memory, which was numerically greatest
at baseline (Fig3), then decreased after 3treatment, and then expanded at the time of flare (Fig 3C), yet absent in transitional,
naïve, post-switch DN1 and DN4 subsets and ASC. VH genes were closest to VH3-33*04 DH6-13*01 JH3*02, with 7 silent
and 6 replacement (including a single CDR) mutation. Vk genes was closest to Vk3-15*01 Jk1*01 with 1 silent and 5 replace-
ment (including a single CDR) mutations. As a recombinant IgM, there was strong binding to CCP3 peptide used for clinical
diagnosis, citrullinated h-enolase, as well autoreactivity for nucleosome and Sm antigen (not shown), reflecting the broad
breach in clonal immune tolerance.

Conclusion: Complete clinical response to abatacept in RA was associated with quantitative reductions in extrafollicular;
aNav, DN2, preswitch memory, and ASC, as well as reductions in the B-cell clonotypic expansion in these subsets, as iden-
tified by surface phenotype and transcriptomic profiles. Our findings are consistent with abatacept causing preferential ther-
apeutic effects on extrafollicular B cells that include DN2 cells, recently implicated as major RA-associated autoantibody
producers in rheumatoid joints.

Supported in part by funds from BMS.

Disclosure: J. Shwetar: None;W. Rigby: None; S. Skopelia-Gardner: None; A. Armarnani: None;K. Ruggles: None;
G. Silverman: NYU, 10.

Abstract Number: 0513

Effects of Cumulative Rituximab Exposure in Patients with Rheumatoid
Arthritis: Results from Cohort at a Tertiary Academic Health Care Setting

Ioasaf Karafotias1, Maryam Adas1, Katie Bechman1, Nicholas Williamson1, Mark Hughes1, Daksh Mehta2, Ritika Roy1,
Sam Norton3 and James Galloway4, 1King’s College London, London, United Kingdom, 2King’s College Hospital, London,
United Kingdom, 3King’s College London, London, England, United Kingdom, 4Centre for Rheumatic Diseases, King’s
College London, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab targets CD20-positive B cells and is used to treat rheumatoid arthritis (RA). B cell deple-
tion may result in hypogammaglobulinemia. Hypogammaglobulinemia is a risk factor for infections. We sought to evaluate
the safety of long-term exposure to Rituximab in patients with RA.
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Methods: Serum levels of IgG (g/l) and clinical information were evaluated retrospectively from the database of adult patients
with RA receiving Rituximab at King’s College Hospital NHS Trust, London for the time period between May 2013 to April
2023 and were analysed over time and number of Rituximab infusions. Data were analysed using Cox regression analysis
and Kaplan-Meier survival curves.

Results: Data from 164 patients with RA registered in the database were extracted. The disease duration as mean
(Standard Deviation, SD) was 13.2 (11.7) years, mean age 59 years (range: 20-90 years) and the baseline serum IgG levels
[mean (SD)] were 14 (5) g/l. For up to 6 years of observation or 25 Rituximab infusions, the mean serum levels of IgG for all
patients decreased over time but this was not significant with increasing Rituximab dose (p=0.09) and remained within the
normal reference range. By discontinuing Rituximab, a trend towards gradual non-significant (p=0.5) increase of serum

Cumulative Rituximab exposure and serum IgG levels

Serum IgG levels over time after Rituximab discontinuation
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IgG levels was observed for up till 5 years. The risk for infection-related hospitalisation increased during the 1st year of Ritux-
imab administration [20 admissions out of a total of 44 recorded; mean admission rate: 14 admissions/100 patient years
(PY), 95% C.I.: 9-22/100PY] and was higher in patients receiving simultaneously prednisolone [Hazard Ratio, HR 2.1 (95%
CI 1.3 to 3.4), p=0.002].

Conclusion: Cumulative exposure to Rituximab seems to influence the levels of serum IgG. Nevertheless, the risk for
infection-related hospital admissions peaks during the first year of administration and is higher with concurrent
prednisolone.

Disclosure: I. Karafotias: None; M. Adas: None; K. Bechman: UCB, viforpharma, 6; N. Williamson: None;
M. Hughes: None; D. Mehta: None; R. Roy: None; S. Norton: None; J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapa-
gos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6.

Abstract Number: 0514

Efficacy, Safety and Mechanism of Butyrate in the Treatment of
Rheumatoid Arthritis (RA)

Jing He1, Naidi Wang2, Yuhui Li3, Ruoyi Wang2, Xiao Tan2, Runzhi Zhufeng2, Yipeng Han2, Hao Li2, Yuebo Jin2 and
Zhanguo Li4, 1Rheumatology, Beijing, China, 2Department of Rheumatology and Immunology, Peking University
People’s Hospital, Beijing, China, 3Peking University, BeiJing, China, 4People’s Hospital Peking University Health Sciences
Centre, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aims to investigate the safety and efficacy of butyrate capsules in treating patients with
rheumatoid arthritis (RA) and elucidate the underlying mechanisms.

Methods: A 12-week single-arm trial with 30 RA patients collected clinical data, blood for flow cytometry and RNA sequenc-
ing, serum for ELISA to measure intestinal injury markers, and fecal samples for metagenomic sequencing and metabolite
analysis using gas chromatography-mass spectrometry.

Results: No adverse events were observed in RA patients after taking butyrate. Compared to pre-treatment, the CRP and
ESR levels significantly decreased after 12 weeks of treatment [0.25(0.25,1.37) vs 0.6(0.25,6.28) mg/L, P=0.040; 11(7,14)
vs 17(7,23) mm/h], P=0.026). The CDAI, SDAI, DAS28-ESR and DAS28-CRP of RA patients also decreased significantly
(P=0.002, P<0.001, P=0.027, P=0.023, respectively). LBP levels in RA patients decreased significantly (2.53±2.17 vs
6.01±2.10μg/mL, P<0.001), and sCD14 levels also showed a downward trend (P=0.414). Compared to pre-treatment
(4.03±1.57%), Treg cells(5.28±1.52%)increased significantly (P<0.001), as did in Treg/Tfh (P=0.001). The proportion of
CD19+B cells and antibody-secreting cells decreased significantly after treatment [5.96±2.39 vs 9.13±3.72%, P<0.001;
1.59(0.95，2.78) vs 2.54(1.21，4.63)%, P=0.031]. Significant differences in the mRNA profile of CD4+ T cells were
observed before and after butyrate treatment, with NR4A3 and APOE (two Treg-related genes) significantly up-regulated
(P=0.008; P=0.029). Post-treatment, alpha diversity of intestinal flora tended to increase (P >0.05). Serum butyrate levels
(21.84±7.48 μM) were significantly higher after treatment compared to pre-treatment (15.38±4.68 μM, P=0.003), while fecal
butyrate levels did not change significantly (P=0.631).
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Conclusion: Butyrate capsules are safe and effective for RA, reducing disease activity and inflammation, and suggesting
new dietary or microbial therapy options.
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Figure 1. Changes of disease activity and immune cell subsets in RA patients after butyrate capsule treatment. (a-b) Changes of inflammatory
indexes (CRP, ESR, respectively) after butyrate capsule treatment. (a): CRP; (b): ESR. (c-f ) Changes of disease activity (CDAI, SDAI,
DAS28-ESR, DAS28-CRP, respectively) after butyrate capsule treatment. (c):CDAI; (d):SDAI; (e):DAS28-ESR; (f ): DAS28-CRP. (g-h) Changes of
the percentage of Treg cells after butyrate capsule treatment. (i) Changes of the ratio of Treg cells to Tfh after butyrate capsule treatment. (j-k)
Changes of B cell subsets (CD19+B, ASC, respectively) after butyrate capsule treatment. (j): CD19+B; (k):ASC. ASC: antibody-secreting plasma
cell; CDAI: clinical disease activity index; CRP: C-reactive protein DAS28: disease activity score in 28 joints; ESR: erythrocyte sedimentation rate;
SDAI: simplified disease activity index; Treg: regular T cell; Tfh: follicular helper T cell.

Figure2. Effect of mRNA and short chain fatty acid levels in patients with RA after butyrate treatment. (a): Changes of mRNA profile of CD4+T cells
after butyrate treatment. (b): Differential genes before and after treatment. Red represents up-regulated genes and green represents down-
regulated genes. (c): Differential gene expression in different samples. (d): Changes in expression of differential genes associated with Treg
(NR4A3, PLAU and APOE, respectively) before and after treatment. (e): Changes of short-chain fatty acids level in serum and fecal samples after
treatment. APOE: apolipoprotein E; NR4A3: nuclear receptor subfamily 4 group A member 3; PLAU: plasminogen activator urokinase.
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Disclosure: J. He: None; N. Wang: None; Y. Li: None; R. Wang: None; X. Tan: None; R. Zhufeng: None; Y. Han:
None; H. Li: None; Y. Jin: None; Z. Li: None.

Abstract Number: 0515

Scavenging Isolevuglandins with 2-HOBA Decreases In Vitro Neutrophil
Extracellular Traps in Cells from Patients with Rheumatoid Arthritis

Olivia Posey, Anastasiia Phothisane, Phicharmon Kulapatana and Michelle Ormseth, Vanderbilt University Medical
Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Neutrophils contribute to the innate immune response of killing pathogens through the forma-
tion of neutrophil extracellular traps (NETs), which is also called NETosis. NETosis is aberrantly increased in many auto-
immune diseases such as lupus and rheumatoid arthritis (RA) and may drive or worsen disease. NETosis is induced by
cytokines and chemokines leading to formation of reactive oxygen species (ROS) and isolevuglandins (IsoLGs). IsoLGs
accumulate and disrupt chromatin structure leading to the citrullination of histones and release of myeloperoxidase
(MPO) and neutrophil elastase. 2-HOBA is a scavenger of reactive dicarbonyls such as IsoLGs. In this study, we tested
the hypothesis that scavenging IsoLGs with 2-HOBA reduces in vitro NET formation in neutrophils from patients
with RA.

Methods: Blood samples were collected from 12 patients with RA. Isolated neutrophils were untreated or treated with
phorbol 12-myristate 13-acetate (PMA) or 2-HOBA plus PMA. The neutrophils were plated and stained for MPO using
an Alexa Fluor555 tagged antibody, and DNA using Hoechst 33342 and imaged by confocal microscopy. Imaris
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Microscope Image Analysis Software was used for analysis. NETs were quantified as the colocalization of extracellular
DNA and MPO and normalized to neutrophil area and separately to neutrophil count. Neutrophils were determined based
on shape and size to exclude extracellular DNA in neutrophil count and neutrophil area. The average of 3-4 images were
used per patient for each condition. Geometric mean of NET area for each condition was compared by Mann-Whitney
U test.

Results: Patients had moderate disease activity based on DAS28 score (median = 4.15, Table). As expected, PMA treat-
ment significantly increased NETosis 2.8 to 5.9-fold compared to the untreated control (Figures 1 and 2). Treatment with
2-HOBA plus PMA reduced NETosis 15.7 to 27.9-fold compared to PMA alone (p< 0.0001), and reduced NETosis 4.7 to
5.5-fold compared to the untreated control (p< 0.001) (Figures 1 and 2).

Figure 1: Effect of 2-HOBA on NETosis. (A) NET area to neutrophil ratio. (B) NET area to neutrophil count ratio. Each dot represents the average of
3-4 images per patient per condition. Bars = geometric mean. ***p<0.001, ****p<0.0001.

Figure 2: Representative confocal microscopy images from a single patient demonstrating each condition. (A) untreated neutrophils.
(B) neutrophils treated with PMA. (C) neutrophils treated with 2-HOBA plus PMA. Orange = MPO staining using AlexaFluor555. Blue = DNA using
Hoechst33342. 20X magnification. 50μm scale.
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Conclusion: 2-HOBA, a scavenger of reactive dicarbonyls like IsoLGs, prevented PMA-induced NETosis in neutrophils
from patients with RA, and even reduced NETosis compared to baseline levels. Future studies will be dedicated to exam-
ining the in vivo effect of 2-HOBA on NETosis and clinical effect on disease in patients with RA and other autoimmune
diseases.

Disclosure: O. Posey: None; A. Phothisane: None; P. Kulapatana: None; M. Ormseth: None.

Abstract Number: 0516

Management of Elederly Patients with Rheumatoid Arthritis Treated with
Tocilizumab: Comparison of Patients over and Under 75 Years Old

Bruno Fautrel1, Alain SARAUX2, Isabelle Idier3, Henri Bonnabau4, Geoffray Bizouard5 and BERNARD COMBE6, 1INSERM,
UMRS 1136, Institut Pierre Louis d’Epidémiologie et de Santé Publique, and Sorbonne University – Assistance Publique-
Hôpitaux de Paris, Département de Rhumatologie, Hôpital Pitié-Salpêtrière, Paris, Ile-de-France, France, 2CHU Brest,
Brest, France, 3Chugai Pharma france, Puteaux, Ile-de-France, France, 4IQVIA France, Bordeaux, France, 5IQVIA France,
La Defense, Ile-de-France, France, 6Montpellier University, LA GRANDE MOTTE, Languedoc-Roussillon, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Few real-life long-term data are available in RA patients initiating tocilizumab (TCZ) depending on
age. The objective of this study was to compare the characteristics and management of patients over or under 75 years of
age (geriatric age, with no data in RCT).

Methods: Patients having initiated TCZ (IV or SC) with a RA diagnosis in the SNDS (French national health-insurance
database, 67 million of people) with 1st date of delivery of TCZ between Jan. 2015 and Dec. 2016 (index date) were
included. The end of follow-up date was the study end date (Dec. 2019), the date of death or the date of last reimburse-
ment in the database. Medical history and comorbidities in the 4 years before the index date are reported. A therapeutic
line was defined by maintained DMARD deliveries without change such as prolonged ( >90 days) or permanent cessation,
switch to another MoA or addition of csDMARD. For tolerance the comparison was made using an adjusted Cox
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proportional-hazard model with time dependent variables to consider the change of lines of treatments (1st event is con-
sidered). aHRs (95% CI) use < 75 years old as reference.

Results: 4290 patients treated with TCZ were included, among them 402 were ≥75 years old (77.6% women). For those
≥75 years old, TCZ was administered SC in 48.5% of the patients, without csDMARD in 66.2% (< 75 years: 58.1% and
51.2% respectively). 83.3% of the patients were on steroids (< 75 years: 76.1%). 69.9% of ≥75 years old had previously
received any DMARD (<75 years: 83.6%). Medical history and comorbidities are detailed in the table.

In ≥75 years old, therapeutic maintenance of TCZ was 54%, 39%, 32%, and 23 % at 1, 2, 3 and 4 years. It was 57%, 43%,
34% and 26% among < 75 years old patients respectively (Fig.). The median duration of TCZ was 15 months 95%CI
(11.6-18.6) in patients ≥75 years old and 18 months 95%CI (16.6-19.5) in < 75 years old.

55.5% of ≥75 years old and 20.4% of < 75 years old had received an influenza vaccine within the year. 42% of ≥75 years old
and 53.9% of < 75 years old received an anti-pneumococcal vaccine within 4 years before index date. At 5 years, patients
≥75 years old had had 188 episodes of severe infections [47.6% of patients, aHR:1.80 (1.53-2.13)], 73 acute CV events
[18.1%, aHR 2.13 (1.60-2.83)], 41 digestive perforations [10.1%, aHR 1.32 (0.92-1.88)], 27 hematological events [6.7%,
aHR 1.89 (1.22-2.91)] and 17 cancers [4.2%, aHR 1.06 (0.62-1.79)]. 161 patients died, including 67 of the ≥75 years old.

Conclusion: This analysis shows that TCZ can be a relevant option in older RA patients with therapeutic maintenance close
to that of younger patients. However, patient monitoring should be carefully followed-up since these patients are more likely
to develop adverse events.

Disclosure: B. Fautrel: AbbVie, 2, 5, Amgen, 2, Biogen, 2, BMS, 2, Celgene, 2, Celltrion, 2, Chugai, 2, Fresenius Kabi,
2, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Medac, 2, MSD, 2, 5, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, 5, Roche,
2, Sandoz, 2, Sanofi-Genzyme, 2, Sobi, 2, UCB, 2; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfi-
zer, Roche-Chugai, Sanofi, UCB, 6, Abbvie, Bms, Lilly, Novartis, 5; I. Idier: Chugai Pharma France, 3; H. Bonnabau:
Chugai Pharma France, 7; G. Bizouard: Chugai Pharma France, 7; B. COMBE: AbbVie/Abbott, 2, Celltrion, 2, Chugai
Pharma France, 2, Eli Lilly, 2, Nordic, 2, Pfizer, 2.
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Abstract Number: 0517

Characterizing Infusion-Related Reactions in Patients with Rheumatoid
Arthritis Treated with Biologic DMARDs: Observations from the KOBIO
Registry

Ji-Won Kim1, Ju-Yang Jung2, Chang-Hee Suh3 and Hyoun-Ah Kim1, 1Ajou university school of medicine, Suwon,
South Korea, 2Ajou University of medical school, Suwon, South Korea, 3Ajou University Hospital, Suwon,
South Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Comparisons of demographic and clinical characteristics between RA with IRR and RA without IRR in KOBIO registry
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Changes in bDMARDs at the time of IRR occurrence (Sankey plot)

Logistic regression analysis for risk factor of IRR among RA patients
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Background/Purpose: The use of biologic disease-modifying antirheumatic drugs (bDMARDs) has revolutionized the man-
agement of rheumatoid arthritis (RA), despite their efficacy being occasionally limited by infusion-related reactions (IRRs).
This study aimed to investigate demographic and clinical characteristics between RA patients with and without IRR, using
data from the Korean College of Rheumatology Biologics (KOBIO) registry.

Methods:We analyzed data from 1,831 patients with RA enrolled in the KOBIO registry, categorizing them into groups with
and without IRR. Patient demographics, disease characteristics, and treatment details were compared to identify factors
associated with IRR. Furthermore, we visualized the patterns of switching between bDMARDs over time, using a Sankey
plot. Multivariate logistic regression was used to identify independent predictors of IRR.

Results: Among the 1,831 RA patients, 177 (9.7%) experienced IRRs. Significant differences were observed in mean age
(IRR: 49.8 years; no IRR: 54.9 years; p< 0.001), CRP level (IRR: 1.1mg/dL; no IRR: 1.3mg/dL; p=0.013), and prior use of
methotrexate (IRR: 98.3%; no IRR: 94.5%; p=0.029). Multivariable analysis revealed that older age was associated with a
decreased odds ratio (OR = 0.564, P = 0.016). Additionally, the presence of secondary Sjogren’s syndrome (OR = 2.220,
p = 0.031) and prior use of leflunomide (OR 1.461, p=0.023) were identified as independent risk factors. bDMARDs such
as abatacept (OR 0.240, p< 0.001) and tocilizumab (OR 0.417, p< 0.001) showed significantly decreased IRR compared
to TNF inhibitors. Among TNF inhibitors, golimumab (OR = 0.344, p = 0.006) was found to reduce the risk of IRR. Following
IRR, the use of etanercept, infliximab, and adalimumab decreased, while the use of tocilizumab and Janus kinase pathway
inhibitors increased.

Conclusion: This study reveals a significant incidence of IRRs in patients with RA using bDMARDs, with younger age and
prior use of specific conventional DMARDs posing higher risks. For patients with these risk factors, abatacept or tocilizumab
may be considered as preferred options. These findings underscore the need for careful monitoring and tailored therapeutic
strategies to enhance patient outcomes.

Disclosure: J. Kim: None; J. Jung: None; C. Suh: None; H. Kim: None.

Abstract Number: 0518

Sustained Patient Meaningful Outcomes of Pain and Fatigue Relief and
Improved Physical Functioning with Filgotinib in Rheumatoid Arthritis: A
Post Hoc Analysis

Rieke Alten1, Bruno Fautrel2, Philip G Conaghan3, Dick de Vries4, Margaux Faes5, Mercedes Piovesan6, Katrien Van
Beneden7, Chris Watson8, Angelique E.A.M. Weel-Koenders9, Eugen Feist10 and Kurt de Vlam11, 1Department of Internal
Medicine and Rheumatology, Schlosspark Klinik, University Medicine Berlin, Berlin, Germany, 2INSERM, UMRS 1136,
Institut Pierre Louis d’Epidémiologie et de Santé Publique, and Sorbonne University – Assistance Publique-Hôpitaux de
Paris, Département de Rhumatologie, Hôpital Pitié-Salpêtrière, Paris, Ile-de-France, France, 3Leeds Institute of
Rheumatic and Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds
Teaching Hospitals NHS Trust, Leeds, United Kingdom, 4Clinical Development, Galapagos BV, Leiden, Netherlands,
5Biostatistics, Galapagos NV, Mechelen, Belgium, 6Medical Affairs, Galapagos Biopharma Spain SLU, Madrid, Spain,
7Medical Affairs, Galapagos NV, Mechelen, Belgium, 8Medical Affairs, Galapagos Biotech Ltd, Cambridge,
United Kingdom, 9Erasmus School of Health Policy and Management, Erasmus University Rotterdam, and Department
of Rheumatology and Clinical Immunology, Maasstad Hospital, Rotterdam, Netherlands, 10Department of
Rheumatology, Helios Clinic Vogelsang-Gommern, cooperation partner of the Otto von Guericke University Magdeburg,
Gommern, Germany, 11Department of Rheumatology, UZ Leuven, and Department of Development and Regeneration,
Skeletal Biology and Engineering Research Center, KU Leuven, Leuven, Belgium
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Background/Purpose: Quality of life for patients with RA can be severely impacted by pain, fatigue and impaired physical
functioning.1 Filgotinib (FIL) has demonstrated early onset improvements in meaningful patient-reported outcomes (PROs)
at the group level.2,3 However, it is unknown what proportion of patients have sustained responses at the individual level.
This analysis assessed patient-level sustained improvement in pain, fatigue and physical functioning in patients with RA
receiving FIL 200 or 100 mg (FIL200/100), adalimumab (ADA) or placebo (PBO).

Methods: This was a post hoc analysis of the Phase 3 trials FINCH 1 (NCT02889796) and FINCH 2 (NCT02873936). In
FINCH 1, patients with inadequate response (IR) to methotrexate (MTX) received FIL200/100, ADA or PBO, all with MTX,
for 52 weeks (W). In FINCH 2, patients with IR to ≥1 biologic disease-modifying antirheumatic drug (DMARD) received
FIL200/100 or PBO, all with conventional synthetic DMARDs, for 24W. Proportions of patients meeting the following
response criteria were assessed: “limited to no pain”, “health status not negatively affected by pain”,4 and minimal clinically
important differences from baseline in Functional Assessment of Chronic Illness Therapy (FACIT)-Fatigue and Health
Assessment Questionnaire–Disability Index (HAQ-DI). Time to and duration of first response were reported by treatment
arm. Proportions of responders were estimated using nonresponder imputation, and duration was analyzed using
Kaplan–Meier estimates.

Results: Compared with FIL100 or PBO, a greater proportion of patients receiving FIL200 first achieved a response for:
“limited to no pain”, “health status not negatively affected by pain”, FACIT-Fatigue and HAQ-DI in FINCH 1 and FINCH
2, except for FACIT-Fatigue with FIL100, for which the proportions were similar. In FINCH 1, a greater proportion of patients
in the FIL200 arm reached “limited to no pain” than in the FIL100, ADA or PBO arms by W4 (FIL200: 12.2%, FIL100: 7.1%,
ADA: 8.6% vs PBO: 3.6%).

Duration of HAQ-DI response in FINCH 1 and FINCH 2 was similar with FIL200 and FIL100, and was longer than with ADA
and PBO (Figure). Loss of HAQ-DI response was observed up to W12, then remained stable. A similar pattern was
observed for other PROs in FINCH 1 and FINCH 2, except for FACIT-Fatigue, for which FIL and ADA curves overlapped.
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With FIL200, first “limited to no pain” status was achieved by W12 and sustained to W52 in 15.4% of patients in FINCH
1 (Table) and to W24 in 13.6% of patients in FINCH 2. Proportions of patients receiving FIL200 with sustained “health status
not negatively affected by pain”, FACIT-Fatigue and HAQ-DI responses were 29.7%, 49.3% and 64.4% in FINCH 1 (W52)
and 29.9%, 55.8% and 63.9% in FINCH 2 (W24), respectively.

Conclusion: Meaningful improvements in PROs with FIL in RA at the patient level occur early and are sustained over
time. These data strengthen the understanding of the unique clinical and PRO benefits with FIL treatment relevant to
patients.

References: 1. Alten R, et al. Arthritis Rheumatol 2023;75(Suppl 9):1680; 2. Taylor PC, et al. RMD Open 2024;10:
e003839; 3. Bingham CO 3rd, et al. Arthritis Res Ther 2022;24:11; 4. Taylor PC, et al. J Clin Med 2019;8:831

Disclosure: R. Alten: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Lilly,
2, 6, Medac, 2, 6, MSD, 2, 6, Mylan, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi-Genzyme, 2, 6,
UCB, 2, 6, Viatris, 2, 6; B. Fautrel: AbbVie, 2, 5, Amgen, 2, Biogen, 2, BMS, 2, Celgene, 2, Celltrion, 2, Chugai, 2, Frese-
nius Kabi, 2, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Medac, 2, MSD, 2, 5, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer,
2, 5, Roche, 2, Sandoz, 2, Sanofi-Genzyme, 2, Sobi, 2, UCB, 2; P. Conaghan: AbbVie, 2, 6, Eupraxia Pharmaceuticals,
2, Galapagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck, 2, Moe-
bius, 2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2; D. de Vries: Galapagos, 3, 11;
M. Faes: Galapagos, 3, 11; M. Piovesan: Alfasigma, 3, AstraZeneca, 3, Galapagos, 3; K. Van Beneden: Alfasigma,
3, Galapagos, 3, 11; C. Watson: Alfasigma, 3, 11, Galapagos, 3, 11; A. Weel-Koenders: Galapagos, 5, Pfizer, 5;
E. Feist: AbbVie, 2, 6, Galapagos, 2, 5, 6, Lilly, 2, 5, 6, Medac, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, Roche, 2, 6, Sobi, 2, 6;
K. de Vlam: AbbVie, 2, 6, Amgen, 2, 5, 6, Galapagos, 2, 6, Lilly, 2, 6, 12, Paid instructor, Novartis, 2, 6, Pfizer, 2, 6,
UCB, 2, 6.

Abstract Number: 0519

Comparable Malignancy Risk of Janus Kinase Inhibitors with
Conventional Synthetic and Biologic DMARDs in Asian Patients with
Rheumatoid Arthritis: A Comprehensive Analysis from Two Medical
Centers

Ming-Han Chen1, Mao-Yuan Chen2, Shih-Hsin Chang3 and DER-YUAN CHEN4, 1Division of Allergy, Immunology &
Rheumatology, Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan, Taipei, Taiwan, 2Division of
Allergy, Immunology & Rheumatology, Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan
(Republic of China), 3Rheumatology and Immunology Center, China Medical University Hospital, Taichung, Taiwan
(Republic of China), 4heumatology and Immunology Center, China Medical University Hospital, Taichung, Taiwan
(Republic of China)

SESSION INFORMATION
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Session Title: RA – Treatment Poster I
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Background/Purpose: JAK inhibitors (JAKi) and biologic disease-modifying antirheumatic drugs (bDMARDs)
have proven efficacy in the treatment of rheumatoid arthritis (RA). However, their potential for increasing the risk of
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Figure 2. Number of RA patients who developed the top common cancers, categorized by cancer type for each group.

Figure 1. Simon-Makuch curves of malignancy-free survival probability in patients with rheumatoid arthritis (RA) across different treatment
regimens.
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malignancy in Asian remained unclear. The aim of this study was to investigate the incidence and risk factors associated with
malignancies among Asian patients with RA who are receiving conventional synthetic DMARDs (csDMARDs), bDMARDs,
and JAKi .

Methods: Between January 2006 and July 2021, 3,804 patients with RA were retrospectively evaluated. Patients with miss-
ing data or a history of prior cancer diagnosis were excluded. bDMARDs included TNF inhibitors (TNFi) (etanercept, adalimu-
mab, golimumab, and certolizumab pegol), anti-IL-6 receptor monoclonal antibody (tocilizumab), cytotoxic T-lymphocyte-
associated antigen 4 (CTLA-4)-immunoglobulin (Ig) fusion protein (abatacept), and B-cell-depleting agents (anti-CD20
monoclonal antibody, rituximab). JAKi included tofacitinib, baricitinib, and upadacitinib.

Results: During the 20,759 patient-years (PYs) of follow-up, a total of 161 of 2,904 patients (5.54 %) developed cancer,
resulting in a crude incidence of malignancy of 7.76 events per 1000 PYs. Patients treated with TNFi exhibited the highest
risk of developing malignancie (10.13 per 1000 PYs), followed by abatacept, tocilizumab, csDMARDs, JAKi, and rituximab
group (8.80, 7.77, 7.59, 6.91, and 4.77 per 1000 PYs, respectively) (Figure 1). Among the 161 patients with malignancy
events, breast cancer was the most common (N = 29), followed by gastrointestinal tract cancer (N = 24), hematopoietic
malignancies (N = 23), lung cancer (N = 21), colorectal cancer (N = 15) and renal/urinary tract cancer (N = 13) (Figure 2).
The rituximab group had a significantly lower hazard of malignancies compared with the TNFi group (adjusted HR: 0.29,
95% CI: 0.11-0.81, p = 0.018). While older patients (aged over 65 years) undergoing tofacitinib treatment showed a seem-
ingly higher hazard of overall malignancies compared to those receiving TNFi, statistical significance was not achieved
(adjusted HR: 2.29, 95% CI: 0.52-10.14, p = 0.218). In a multivariable Cox regression model, it showed that only an age
at the diagnosis of RA greater than 65 years was an independent risk factor for the development of malignancy (adjusted
HR: 1.63. 95% CI: 1.16-2.36, p = 0.007).

Conclusion: The results indicate that the risk of malignancies did not exhibit statistically significant differences among Asian
RA patients treated with csDMARD-only, JAKi, and other bDMARD regimens, except for a potential association of rituximab
with a lower incidence. However, it’s important to note that regular cancer screenings are still advisable for these patients
while they are undergoing JAKi/biologic treatment.

Disclosure: M. Chen: None; M. Chen: None; S. Chang: None; D. CHEN: None.

Abstract Number: 0520

Disease Duration Differentially Affects the Clinical Efficacy of Biologics
and JAK Inhibitors in Rheumatoid Arthritis: The ANSWER Cohort Study

Yoichi Nakayama1, Daijiro Kabata2, Wataru Yamamoto3, Hidehiko Makino4, Koji Nagai4, Naofumi Yoshida5, Yonsu
Son5, Masaki Katayama6, Hirotaka Yamada7, Keisuke Nishimura7, Ryota Hara8, Ryu Watanabe9, Yuki Etani10, Kosuke
Ebina11, Hideo Onizawa12, Takayuki Fujii13, Akira Onishi14, Kosaku Murakami15, Koichi Murata12, Masao Tanaka14,
Shuichi Matsuda12, Akio Morinobu16, Ayumi Shintani2 and Motomu Hashimoto9, 1Department of Rheumatology and
Clinical Immunology, Kyoto University Graduate School of Medicine, Hirakata-shi, Osaka-fu, Japan, 2Department of
Medical Statistics, Osaka Metropolitan University Graduate School of Medicine, Osaka, Japan, 3Department of Health
Information Management, Kurashiki Sweet Hospital, Kurashiki, Okayama, Japan, 4Department of Internal Medicine (IV),
Osaka Medical and Pharmaceutical University, Osaka, Japan, 5First Department of Internal Medicine, Kansai Medical
University, Hirakata, Osaka, Japan, 6Department of Rheumatology, Osaka Red Cross Hospital, Osaka, Japan,
7Department of Rheumatology and Clinical Immunology, Kobe University Graduate School of Medicine, Kobe, Hyogo,
Japan, 8Department of Orthopaedic Surgery, Nara Medical University, Nara, Nara, Japan, 9Department of Clinical
Immunology, Osaka Metropolitan University Graduate School of Medicine, Osaka, Japan, 10Department of Sports
Medical Biomechanics, Osaka University Graduate School of Medicine, Suita, Osaka, Japan, 11Department of
Orthopaedic Surgery, Osaka University Graduate School of Medicine, Suita, Osaka, Japan, 12Department of Advanced
Medicine for Rheumatic Diseases, Kyoto University Graduate School of Medicine, Kyoto, Kyoto, Japan, 13Kyoto
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University, Kyoto, Japan, 14Department of Advanced Medicine for Rheumatic Diseases, Kyoto University Graduate
School of Medicine, Kyoto, Japan, 15Division of Clinical Immunology and Cancer Immunotherapy, Center for Cancer
Immunotherapy and Immunobiology, Graduate School of Medicine, Kyoto University, Kyoto, Kyoto, Japan,
16Department of Rheumatology and Clinical Immunology, Graduate School of Medicine, Kyoto University, Kyoto, Japan.,
Kyoto, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A delay in initiating disease-modifying antirheumatic drugs (DMARDs) has been linked to poor out-
comes in patients with rheumatoid arthritis (RA). Several studies have implicated the association between disease duration
of RA and treatment responses of DMARDs. However, few studies have elucidated the association between disease dura-
tion and clinical efficacy of biological disease-modifying antirheumatic drugs (bDMARDs) and Janus kinase inhibitors (JAKi).

Figure 2. The non-linear estimated regression lines of health assessment questionnaire disease index (HAQ-DI) after the initiation of biological
disease-modifying antirheumatic drugs (bDMARDs) and Janus kinase inhibitors (JAKi). (A) bDMARDs, (B) JAKi.

Figure 1. The non-linear estimated regression lines of clinical disease activity index (CDAI) after the initiation of biological disease-modifying anti-
rheumatic drugs (bDMARDs) and Janus kinase inhibitors (JAKi). (A) bDMARDs, (B) JAKi.
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In this study, we compared the changes of disease activity scores about bDMARDs and JAKi depending on different dis-
ease duration in b/ts-DMARDs naïve patients in the real-world setting.

Methods: This was a retrospective cohort study using the Kansai Consortium for Well-being of Rheumatic Disease Patients
(ANSWER) cohort, a multicenter observational registry of patients with RA in Japan. bDMARDs or JAKi-naïve patients with
RA who were started bDMARDs or JAKi were recruited. Patients were stratified based on disease duration (Early, ≤ 1 year;
Late, >1 year). Mean change ratios of clinical disease activity index (CDAI) and Health Assessment Questionnaire Disease
Index (HAQ-DI) from Day 0 to Day 365 (Day 365/Day 0) after the initiation of bDMARDs or JAKi calculated by the generalized
estimating equations were compared between the Early and the Late group.

Results: A total of 2,344 patients with RA were enrolled. The median disease duration at the initiation of bDMARDs of the
Early group was 0.5 years and the Late group was 3.6 years. The median disease duration at the initiation of JAKi of the Early
group was 0.5 years and the Late group was 5.7 years. In bDMARDs-treated group, mean change ratios (Day 365/Day 0) of
CDAI were 0.15 (95%CI 0.13-0.19) in the Early group and 0.25 (95%CI 0.21-0.29) in the Late group (p< 0.001) (Figure 1A).
In contrast, in JAKi-treated group, mean change ratios (Day 365/Day 0) of CDAI were 0.27 (95%CI 0.12-0.58) in the Early
group and 0.17 (95%CI 0.10-0.28) in the Late group (p=0.09) (Figure 1B). In bDMARDs, mean change ratios (Day
365/Day 0) of HAQ-DI were 0.29 (95%CI 0.24-0.36) in the Early group and 0.56 (95%CI 0.48-0.65) in the Late group (p<
0.001) (Figure 2A). In JAKi, mean change ratios (Day 365/Day 0) of CDAI were 0.32 (95%CI 0.18-0.59) in the Early group
and 0.41 (95%CI 0.27-0.60) in the Late group (p=0.71) (Figure 2B).

Conclusion: bDMARDs were more effective in patients with shorter disease duration, while JAKi were effective irrespective
of disease duration. The initiation of bDMARDs should be performed as early as possible in patients with shorter disease
duration, and in patients with longer disease duration, JAKi can be a good treatment option.

Disclosure: Y. Nakayama: None; D. Kabata: None; W. Yamamoto: None; H. Makino: None; K. Nagai: None;
N. Yoshida: None; Y. Son: None; M. Katayama: None; H. Yamada: None; K. Nishimura: None; R. Hara: AbbVie/
Abbott, 6, Asahi-Kasei, 6, Eisai, 6, Eli Lilly, 6; R. Watanabe: AbbVie/Abbott, 5, Eli Lilly, 6, GlaxoSmithKlein(GSK),
6, UCB, 6; Y. Etani: Asahikasei, 5, Taisho, 5; K. Ebina: AbbVie/Abbott, 6, Amgen, 6, Asahi Kasei, 1, 6, Astellas, 6, Chu-
gai, 6, Eisai, 6, Eli Lilly, 6, Ono, 6, Pfizer, 6, Taisho, 1, 6, Teijin Pharma, 1, 6, UCB, 6; H. Onizawa: None; T. Fujii: None;
A. Onishi: AbbVie/Abbott, 6, Eli Lilly, 6, Pfizer, 5, 6, UCB, 6; K. Murakami: None; K. Murata: Asahi kasei Phama, 6, 12,
Endowed Chairs, Ayumi Phama, 12, Endowed Chairs, Daiichi-Sankyo, 6, Mitsubishi-Tanabe Pham, 6; M. Tanaka:
AbbVie/Abbott, 1, 6, Asahi Kasei Pharma Corp., 12, My course receives donations, Astellas Pharma Inc., 1, 6, Ayumi
Pharmaceutical Corp., 12, My course receives donations, Bristol-Myers Squibb(BMS), 1, Chugai Pharmaceutical Co.,
Ltd., 6, Daiichi Sankyo Co. Ltd., 1, 6, Eisai Co., Ltd., 1, 6, Nippon Zoki Pharmaceutical Co., Ltd., 1, Pfizer Inc., 6, Taisho
Pharmaceutical Co., Ltd., 1, 6, UCB Japan Co., Ltd., 1, 6; S. Matsuda: Asahi Kasei, 6, AUSPICIOUS, 6, Ayumi, 6, Chu-
gai, 6, Daiichi Sankyo, 6, Ethicon, 6, Hisamitsu, 6, Japan Sigmax, 6, JTEC, 6, Kirin, 6, Kyocera, 2, 5, 6, Medacta,
6, Nihon Zoki, 6, Olympus, 6, Pfizer, 6, Smith and Nephew, 6, Stryker, 6, Taisho, 6, Tanabe Mitsubishi, 6, Teijin, 6, Zim-
mer-Biomet, 5, 6; A. Morinobu: None; A. Shintani: None; M. Hashimoto: Asahi Kasei Pharma, 5, Astellas, 5, Bristol-
Myers Squibb(BMS), 5, Eli Lilly, 5, Taisho Toyama, 5.
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Abstract Number: 0521

Transcriptome Analysis of Drug Response in a Large Cohort of Immune-
Mediated Inflammatory Disease Patients Supports Advanced
Combination Therapy in Rheumatoid Arthritis

Ernest Choy1, Maria L�opez Lasanta2, Paloma Vela-Casasempere3, Antonio Fernandez Nebro4, Santos Castañeda5,
Carlos Marras6, Jaime Calvo-Alén7, Jesus Tornero8, Juan Cañete9, Eugeni Domènech10, Javier Gisbert11, José Manuel
Carrascosa12, Eduardo Fonseca13, Luis Bujanda14, Valle García15, Britta Siegmund16, Giampiero Girolomoni17, Holger
Heyn18, Pere Santamaria19, Richard M Myers20, yolanda Guillen21, Sergio H Martínez-Mateu22, Sara Marsal23 and
Antonio Julia24, and IMID Consortium, 1Cardiff University School of Medicine, Cardiff, United Kingdom, 2Hospital
Universitari Vall d´Hebron, Rheumatology, Barcelona, Spain, 3Hospital General Universitario Alicante, Alicante, Spain,
4Hospital Regional Universitario Carlos Haya, Rheumatology, M�alaga, Spain, 5Hospital Universitario de la Princesa,
Madrid, Spain, 6Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Murcia, Spain, 7Department of
Rheumatology, Hospital Araba, Vitoria, Pais Vasco, Spain, 8Hospital Universitario de Guadalajara, Guadalajara, Spain,
9Hospital Clinic an IDIBAPS, Barcelona, Spain, 10Hospital Universitari Germans Trias i Pujol, Barcelona, Spain, 11Hospital
Universitario de la Princesa and IIS-IP, Madrid, Spain, 12Hospital Universitari Germans Trias i Pujol, Badalona, Spain,
13Complejo Hospitalario Universitario de A Coruña, A Coruña, Spain, 14Hospital Universitario de Donostia, San
Sebasti�an, Spain, 15Hospital Universitario Reina Sofía, C�ordoba, Spain, 16Charité – Universitätsmedizin Berlin, Berlin,
Germany, 17University of Verona, Verona, Italy, 18Centre for Genomic Regulation (CNAG-CRG), National Centre for
Genomic Analysis, Barcelona, Spain, 19Institut D’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona,
Spain, 20HudsonAlpha Institute for Biotechnology, Huntsville, AL, 21Imidomics, Inc, Barcelona, Spain, 22IMIDOMICs,
Barcelona, Spain, 23Vall Hebron Hospital Research Institute, Barcelona, Spain, 24Vall d’Hebron Hospital Research
Institute, Barcelona, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
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Background/Purpose: Targeted therapies have failed to provide sustained disease remission in most patients suffering
from immune-mediated inflammatory diseases (IMIDs). Combining existing drugs could overcome this therapeutic ceiling.
Deeply characterizing patients who show a very favorable initial response against those patients who do not show any sign
of clinical improvement, could provide essential clues on the most potent drug combinations to be used in clinical practice.

Methods: In the framework of the Horizon2020 DoCTIS Consortium (www.doctis.eu), we performed RNA-Seq analyses of
the blood transcriptome of a longitudinal cohort of 186 patients of six prevalent immune-mediated inflammatory diseases
-rheumatoid arthritis, psoriasis, psoriatic arthritis, Crohn’s disease, ulcerative colitis, and systemic lupus erythematosus-,
showing extreme clinical responses to therapy. By using a novel systems biology approach capturing the complementarity
of each pair of targeted, we show which drug pairs are more likely to be synergistic and in which IMIDs. Analyzing single cell
RNA-Seq data (scRNA-Seq) on peripheral blood mononuclear cells of patients we validate the complementarity of the two
drugs and provide a mechanism of action.

Results: From a total of 60 drug combinations, our results show that anti-TNF therapy and anti-IL6R receptor therapy (toci-
lizumab) are highly complementary for the treatment of RA. The complementarity was found to mitigate the non-response
signature, lead to a signature closer to that of healthy individuals, was specific of each therapy (non-redundant), and consis-
tent through baseline and follow-up time points. The complementarity of anti-TNF and anti-IL6R was validated using inde-
pendent patient data. The analysis of longitudinal sc-RNASeq data on PBMCs of patients corroborated the significant
combinatorial effect between both drugs, and supported the beneficial effect within a subpopulation of classical monocytes.
This cell population was found to be functionally related to inflammatory macrophages in the synovial membrane of RA.
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Conclusion: We have identified clinically relevant effective drug combinations in immune-mediated inflammatory
diseases through systems biology approaches in patient data. This study provides support for the combination
of anti-TNF and anti-IL6R therapy in RA patients to significantly improve efficacy and achieve sustained disease
remission.

Disclosure: E. Choy: AbbVie, 2, 6, Amgen, 2, 6, Bio-Cancer, 5, Biocon, 2, Biogen, 2, 5, Bristol-Myers Squibb(BMS),
6, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenus Kabi, 2, 6, Galapagos, 6, Gilead, 2, 6, Janssen, 2, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, Regeneron, 2, 6, Roche, 2, 6, RPharm, 2, 6, Sanofi, 2, 5, 6, UCB Pharma, 6;M. L�opez Lasanta: None; P. Vela-Casa-
sempere: None; A. Fernandez Nebro: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/
MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; C. Marras: None; J. Calvo-Alén: None; J. Tornero: None; J. Cañete:
None; E. Domènech: None; J. Gisbert: None; J. Carrascosa: None; E. Fonseca: None; L. Bujanda: None;
V. García: None; B. Siegmund: None; G. Girolomoni: None; H. Heyn: Mirxes, 2, Moderna, 2, Nanostring, 2, Omnis-
cope, 2, 8, Singularity, 2; P. Santamaria: None; R. Myers: None; y. Guillen: None; S. Martínez-Mateu: None;
S. Marsal: None; A. Julia: None.

Abstract Number: 0522

Hematological Impact Assessment of Tofacitinib, Baricitinib, and
Upadacitinib in Rheumatoid Arthritis Treatment

Soo Min Ahn, Mi-Ra Cho, Ji Seon Oh, Yong-Gil Kim, Chang-Keun Lee, Bin Yoo and Seokchan Hong, Asan Medical Center,
Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus kinase (JAK) inhibitors’ introduction has significantly revolutionized the therapeutic land-
scape, notably influencing the management strategies for rheumatoid arthritis (RA). To compare the effects of different
JAK inhibitors (tofacitinib, baricitinib, and upadacitinib) on hematological parameters in patients with RA.

Methods: A retrospective analysis was conducted on patients with RA treated with JAK inhibitors at a tertiary hospital
between August 2015 and February 2024. Hematological parameters, including absolute neutrophil count (ANC), hemoglo-
bin, and platelet count, were assessed at baseline and after 6 months of therapy with JAK inhibitors. Statistical analysis was
performed to evaluate changes over time, and logistic regression analyses was conducted to identify factors associated with
hematologic alterations.

Results: The study included 552 patients in three groups: tofacitinib (n=264), baricitinib (n=143), and upadacitinib
(n=145). There were no significant differences in baseline hematological parameters across the three groups. After
6 months, ANC decreased in all the groups, without a statistical significance difference between them (P=0.465). Platelet
counts increased in patients treated with baricitinib compared to those in patients treated with tofacitinib (Pillai’s trace
value, 0.063, P< 0.001) or upadacitinib (Pillai’s trace value, 0.029, P< 0.001). Multivariate analysis showed that baricitinib
was significantly associated with increased platelet count (odds ratio, 2.009; 95% confidence interval, 1.212–3.331,
P=0.007).
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Conclusion: Although therapy with all the three JAK inhibitors showed a decrease in ANC, baricitinib treatment was notably
associated with an increase in platelet counts. These findings suggest the potential differences among JAK inhibitors
according to their subtypes, and the need for individualized monitoring. We highlighted the importance of understanding
hematological changes for optimizing RA management with JAK inhibitors.

Table 1. Baseline and comparison of clinicolaboratory characteristics of patients treated with different JAK inhibitors
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Table 2. Factors associated with positive delta platelet counts in patients receiving JAK inhibitors therapy

Figure 1. Temporal trends in hematological parameters among patients with rheumatoid arthritis treated with tofacitinib, baricitinib, and upadaciti-
nib over a period of 6 months ANC, absolute neutrophil count; Hb, hemoglobin; PLT, platelet count
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Disclosure: S. Ahn: None; M. Cho: None; J. Oh: None; Y. Kim: None; C. Lee: None; B. Yoo: None; S. Hong: None.

Abstract Number: 0523

Distinct Peripheral Blood Immune Cell Sub-population Signatures at
Baseline of Tofacitinib or Adalimumab Initiation Are Associated to
Clinical Responses at 6 Months

Panagiota Goutakoli1, Eirini Sevdali1, Elpida Neofotistou-Themeli1, Argyro Repa2, Nestor Avgoustidis3, Sofia
Pitsigavdaki4, Eleni Kalogiannaki2, George Bertsias5, Nikolaos Paschalidis6, Panayotis Verginis7 and Prodromos
Sidiropoulos8, 1University of Crete, Laboratory of Rheumatology, Autoimmunity and Inflammation, Heraklion, Greece,
2University Hospital, Rheumatology, Clinical Immunology, Heraklion, Greece, 3University Hospital, Rheumatology and
Clinical Immunology,, Heraklion, Greece, 4Rheumatology and Clinical Immunology, University of Crete School of
Medicine, Heraklion, Greece, Heraklion, Greece, 5Laboratory of Rheumatology, Autoimmunity and Inflammation.
University Hospital, Rheumatology, Clinical Immunology, Heraklion, Greece, 6Biomedical Research Foundation,
Academy of Athens, Athens, Greece, 7Medical School, University of Crete, Heraklion, Crete, Greece, 8University of Crete,
Laboratory of Rheumatology, Autoimmunity and Inflammation. University Hospital, Rheumatology, Clinical
Immunology. Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology, Heraklion,
Greece, HERAKLIO, Greece

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biomarkers to predict response to tofacitinib or adalimumab are not clinically available. Herein we
aimed to characterize peripheral blood immune cell subsets with a specific focus in JAK-STAT pathway, associated to clin-
ical responses in patients with rheumatoid arthritis (RA) starting targeted therapies.

Methods: This is a prospective single center study of RA patients starting tofacitinib or adalimumab as the first targeted
therapy. Response to therapy based on DAS28 was assessed at 6 months. Patients on remission or low disease activity
were classified as responders, the rest as non-responders. We applied mass cytometry (Cytometry by time-of-flight,
CyTOF) to analyze peripheral blood mononuclear cells (PBMCs) for identifying cellular biomarkers predictive of response
to the aforementioned treatments. PBMCs analyzed were collected at baseline, prior to treatment initiation. Cells were
stained with a comprehensive multiplex antibody panel that included extracellular markers for distinguishing key
immune cell populations such as T helper cells, T cytotoxic cells, T regulatory cells, B cells, NK cells, and myeloid cells.
Additionally, markers for phosphoproteins, such as pS6, pERK, pSTAT1, and pSTAT3, were incorporated. This approach
aims to elucidate cellular mechanisms underlying treatment response and identify potential biomarkers for therapeutic
efficacy.

Results: Out of 110 patients recruited, 46 completed 6 months of follow-up and had a complete dataset. 13/24 patients on
tofacitinib and 11/22 on adalimumab responded at 6 months. A preliminary analysis of baseline cell subpopulations associ-
ated to clinical responses, showed that CD11c+CD113+CD86+ plasmacytoid dendritic cells were increased in “tofa-
responders” vs non-responders, while CD56+CD25- natural killer cells were over-represented in “tofa-non-responders”
vs responders. An increased CD56+CD16+pSTAT3low cell population was specifically associated to response to adalimu-
mab. Interestingly, within the T-cell compartment, a CD8a+CD25+HLADR-Foxp3lowpERK1/2+pSTAT1+ cell population
was increased in “ada-responders” as compared to non-responders.
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Conclusion: In this preliminary analysis, a distinct peripheral blood immune-cell sub-population signature between tofaciti-
nib and adalimumab was associated to clinical response to these targeted agents. We will further analyze JAK-STAT activa-
tion status in immune cells as well as a serum proteomic analysis will be performed to better characterize a clinically
applicable biomarker to predict response to the above targeted therapies.

Disclosure: P. Goutakoli: None; E. Sevdali: None; E. Neofotistou-Themeli: None; A. Repa: None; N. Avgoustidis:
None; S. Pitsigavdaki: None; E. Kalogiannaki: None; G. Bertsias: None; N. Paschalidis: None; P. Verginis: None;
P. Sidiropoulos: None.

Abstract Number: 0524

Evaluating Dose Reduction of Biologic Treatments in Rheumatoid
Arthritis: Predicting Flares Using Clinical and Molecular Biomarkers

Laura Galindo Domínguez1, Belen Acasuso2, Vanesa Balboa-Barreiro3, Juan Fern�andez-Tajes2, Juan Cañete4, Benjamin
Fern�andez-Gutiérrez5, Isidoro Gonz�alez-Álvaro6, José L Pablos7, Carmen Bejerano-Herreria8, Maite Silva-Díaz9, Franciso
javier De-Toro-Santos2, Natividad Oreiro10 and francisco J Blanco11, 1Instituto de Investigacion Biomedica de A Coruña
(INIBIC), A Coruña, Spain, 2Unidad de Investigacion Clinica. Grupo de Investigaci�on de Reumatología (GIR). Instituto de
Investigaci�on Biomédica de A Coruña (INIBIC), Complexo Hospitalario Universitario de A Coruña (CHUAC), Sergas.,
Investigation, A Coruña, Spain, A Coruña, Spain, 3Unidad de Epidemiología Clínica y Bioeostadística. Instituto de
Investigaci�on Biomédica de A Coruña (INIBIC). Complexo Hospitalario Universitario de A Coruña (CHUAC), Sergas.
Universidade da Coruña (UDC)., A Coruña, Spain, 4Hospital Clinic an IDIBAPS, Barcelona, Spain, 53Rheumatology
Department, and Health Research Institute (IdISSC), Hospital Clínico San Carlos, Calle del Profesor Martín Lagos, s/n,
28040, Madrid, Spain., Rheumatology, Madrir, Spain, Madrid, Madrid, Spain, 6University Hospital La Princesa, Madrid,
Madrid, Spain, 7Health ministry, Madrid, Madrid, Spain, 8Hospital Universitario Marqués de Valdecilla, Santander, Spain,
9Complejo Hospitalario Universitario de A Coruña, A Coruña, Spain, 10CHUAC, La Coruna, Galicia, Spain, 11INIBIC-
University of A Coruña, A Coruña, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Reducing the dosage of biologic drugs in patients with rheumatoid arthritis (RA) who have achieved
remission is a viable and necessary strategy. To identify RA patients who would benefit most from this approach, flare pre-
diction models play an essential role. The aim of this project was to study whether biological therapy reduction is associated
with joint flares and to develop a predictive model for joint flare-ups.

Methods: Patients were selected from the OPTIBIO protocol (Eudra-CT code 2012-004482-40). This multicenter, open-
label, randomized, controlled, phase IV trial included patients over 18 with rheumatoid arthritis (RA) who met the 1987
ACR criteria, were in remission for at least 6 months, and on biologic therapy. Clinical-demographic variables, disease
activity indices, and serological markers were collected. Flares were determined over a 36-month follow-up. Socio-
demographic, clinical, and genetic variables (including 15 SNPs and 16 serum proteins) were analyzed for patients with
flare-ups and those in remission to identify risk factors. Flare-free survival was estimated using the Kaplan-Meier method
and compared with the log-rank test. Cox models were developed to predict flares. Two models were evaluated: (i) clinical
and (ii) clinical + molecular. Predictive accuracy was assessed by global and time-dependent AUC at 12, 18, and
24 months.
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Results: A total of 196 patients were included: 99 in the control group and 96 in the optimization group. There were no sta-
tistically significant differences between the groups. By the end of follow-up, 75 flares were recorded: 30 (40%) in the control
group and 45 (60%) in the optimization group (p=0.02). Flares at 12, 24, and 36 months were: 16 (53.3%), 12 (40%), and
2 (7%) in the control group, and 24 (53.3%), 20 (44.4%), and 1 (2%) in the optimization group. The flare-free survival curve
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showed a significant difference between groups frommonth 18 (p=0.025). Survival probability at 18 months was 78.7% ver-
sus 63.1% and 71.7% versus 52.5% at 24 months in the control and optimization groups, respectively (Figure 1).

Clinical and sociodemographic variables associated with flares in the optimization group were heart rate, CRP, VAS pain,
VAS physician, DAS28-ESR 3v, DAS28-CRP 3v, SDAI, and HAQ-DI. The best predictive clinical model included
DAS28-CRP 3v, HAQ-DI, and HR. This model showed a global AUC = 0.72 and time-dependent AUC ranging from 0.76
to 0.84 at 18 and 24 months, respectively. The clinical plus genetic and proteomic variables model showed an increase in
time-dependent AUC from 0.88 at 18 months to 0.90 at 24 months, with a global AUC = 0.81 (Table 1).

Conclusion: The biologic dose reduction strategy in patients with RA in remission used in this study was associated with an
increased risk of joint flares. We have developed an instrument to predict flare-ups, which is currently being validated in a
clinical trial.

Disclosure: L. Galindo Domínguez: None; B. Acasuso: None; V. Balboa-Barreiro: None; J. Fern�andez-Tajes:

None; J. Cañete: None; B. Fern�andez-Gutiérrez: None; I. Gonz�alez-Álvaro: None; J. Pablos: None; C. Bejerano-
Herreria: None; M. Silva-Díaz: None; F. De-Toro-Santos: None; N. Oreiro: None; f. Blanco: None.

Abstract Number: 0525

Assess the Effect of Increasing the Dose of Folic Acid Supplementation in
Patients of Rheumatoid Arthritis with Methotrexate Intolerance - A
Randomised Controlled Trial

Varun Dhir1, Harshith Sai Koneti2, Aman Sharma3, sanjay jain4 and shankar naidu5, 1PGIMER, CHD, INDIA,
CHANDIGARH, India, 2PGIMER, Chandigarh, Sangareddy, Telangana, India, 3PGIMER, Chandigarh, India, Chandigarh,
Chandigarh, India, 4PGIMER, Chandigarh, Chandigarh, India, 5PGIMER, Chandigarh, India, Chandigarh, India
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Session Title: RA – Treatment Poster I
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Session Time: 10:30AM–12:30PM
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Background/Purpose: Methotrexate (MTX) Intolerance continues to occur in 20-40% patients despite low-dose folic acid
(5-10mg per week) supplementation. Would a higher dose of folic acid (15-35 mg per week) be better? Two RCTs did not
find any benefit (Sarah Morgan 1994, Dhir 2015). However, both included MTX naïve patients (starting methotrexate). No
RCT has evaluated the impact of giving additional folic acid in those with intolerance. We have developed and validated a
Methotrexate intolerance and severity assessment in Adult (MISA) score for MTX intolerance (Vijaykumar 2021), and we
used it in this RCT to assess whether there is improvement by increasing dose of folic acid (+10 mg/week) in patients of
methotrexate intolerance already on low-dose folic acid (5-10 mg per week).

Methods: This was a double-blind placebo-controlled trial which included patients of rheumatoid arthritis, between 18 to
75 years of age, receiving methotrexate > 3 months with methotrexate intolerance (MISA score >4) on low-dose folic acid
supplementation (5-10 mg/week). They were randomized to receive either additional folic acid supplementation of 10mg/
week (higher-dose folic acid) or placebo (continue low-dose folic acid). Primary outcome was change in MISA score at
12 weeks, secondary outcomes were change in serum folate and change in DAS28(3) at 12 weeks. Trial Registration
CTRI/2023/04/051346

Results: A total of 100 patients were enrolled, with 50 patients randomized to placebo (continue low-dose folic acid) and
additional folic acid (higher-dose folic acid) group. Mean age was 44.2 and 50 years and MTX dose was 19.2 and
18.8 mg per week respectively. There was a drop-out in 20 patients, 4 patients due to adverse effects and 16 lost to follow
up. The primary outcome, change in MISA score in both groups was not significantly different between the two groups
(Table 2, Figure 1). We could do the serum folate levels and DAS28(3) in only 68 and 63 patients, both of which did not show
any significant difference between the groups. (Table 2)
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Conclusion: There was no significant improvement in MTX intolerance with additional supplementation of 10 mg of folic acid
per week to patients with methotrexate intolerance on low-dose folic acid supplementation.

Disclosure: V. Dhir: None; H. Koneti: None; A. Sharma: None; s. jain: None; s. naidu: None.

Abstract Number: 0526

Comparing Immunogenicity and Safety Following Transition from
Reference Rituximab to Biosimilar Rituximab (DRL_RI) in Patients with
Rheumatoid Arthritis: A Randomized, Double-blind, Phase 3 Study

Narendra Maharaj1, Dharma rao Uppada2, Naveen Reddy MAREDDY1, Pramod Reddy Pundra1, Anastas Batalov3,
Delina Ivanova4, nedyalka staykova5, Asta Baranauskaite6 and Laila Hassan7, 1Clinical Development - Biologics,
Dr. Reddy’s Laboratories Ltd., Bachupally, Hyderabad 500090, India, Hyderabad, India, 2Clinical Development - Biologics,
Dr. Reddy’s Laboratories Ltd., Bachupally, Hyderabad 500090, India, Hyderabad, 3Medical University of Plovdiv, Medical
Faculty, University Hospital "Kaspela", Clinic of Rheumatology, Plovdiv 4000, Bulgaria, Plovdiv, Bulgaria, 4Diagnostic and
Consulting Center Aleksandrovska EOOD Sofia 1431, Bulgaria, Sofia, Bulgaria, 5Outpatient Clinic for Specialized Medical
Help –Medical Center Kuchuk Paris OOD; Plovdiv 4004, Bulgaria, plovdiv, Bulgaria, 6Hospital of Lithuanian University of
Health Sciences Kauno Klinikos, LT-50161, Lithuania, Kaunas, Lithuania, 711914 Astoria Blvd. Ste. 330, Houston TX 77089
United States, Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To assess immunogenicity and safety in patients with active rheumatoid arthritis (RA) transitioning
from US-Rituximab (RP) or EU-Rituximab (RMP) to DRL_RI (proposed rituximab biosimilar), in comparison to those continu-
ing RP/RMP.

Methods: This double-blind, Phase 3 study included 140 RA patients having prior exposure to RP/RMP; transitioned to
DRL_RI (n=70) or continued with RP/RMP (n=70) for two 1000 mg infusions on Days 1 and 15. Anti-drug antibodies
(ADA), neutralizing antibodies (NAb), and ADA titre were assessed over a 12-week period, with a safety follow-up till
26 weeks.

Results: Incidence of ADA after dosing was low in both groups: 1.4% in DRL_RI group on Day 15, Week 8, and Week 12;
and 2.9% in RP/RMP group at Week 12. Only 1 patient in DRL_RI group was positive for NAb at Week 8. ADA titre values
did not significantly differ between the two groups. The time-matched rituximab concentration was comparable between
groups, indicating no interference for immunogenicity assessment.

Treatment-emergent adverse events (TEAEs) were reported by 34.3% and 38.6% patients, respectively, in DRL_RI and
RP/RMP groups. Incidences of TEAEs that were drug-related, leading to treatment discontinuation, grade ≥ 3, or serious,
were also comparable.

Conclusion: Immunogenicity was low and comparable in RA patients transitioning to DRL_RI or continuing RP/RMP. The
overall safety profile in patients transitioning to DRL_RI did not differ in frequency, severity from patients continuing RP/RMP
and was consistent with the known safety profile of rituximab. ClinicalTrials.gov identifier: NCT0426877; EudraCT:
2019-002810-37
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Disclosure: N. Maharaj: Dr.Reddys Laboratories, 3; D. Uppada: Dr.Reddys Laboratories, 3; N. MAREDDY: Dr.Red-
dys Laboratories, 3; P. Pundra: Dr.Reddys Laboratories, 3; A. Batalov: None; D. Ivanova: None; n. staykova: None;
A. Baranauskaite: None; L. Hassan: None.

Abstract Number: 0527

Risk Factors for Leukopenia in Asian Patients with Rheumatoid Arthritis
Undergoing Tocilizumab

Ping Hsuan Kuo1, Pu-Jun Fang2 andMing-Han Chen3, 1Taipei Veterans General Hospital, Taipei City, Taiwan (Republic of
China), 2Tri-service general hospital, Taipei, Taiwan (Republic of China), 3Division of Allergy, Immunology &
Rheumatology, Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan, Taipei, Taiwan
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Table 1. Baseline characteristics of RA patients who received tocilizumab
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Background/Purpose: Leukopenia is an established adverse effect associated with tocilizumab(TCZ) therapy. Neverthe-
less, the extent of risk and its correlation with infection rates among Asian rheumatoid arthritis (RA) patients remain ambigu-
ous. This study seeks to ascertain the incidence of leukopenia following tocilizumab administration and evaluate its impact
on infection rates and remission outcomes in RA patients.

Methods: This retrospective cohort study enrolled RA patients undergoing TCZ treatment between 2012 and 2020. White
blood cell counts were measured at baseline and at 3, 6, 9, and 12 months post-initiation of TCZ therapy. Leukopenia was
defined as white blood cell < 4000 /uL and patients with baseline leukopenia were excluded . Baseline clinical characteristics
and laboratory data were compared between RA patients who developed leukopenia during TCZ treatment and those who
did not. Risk factors associated with leukopenia and infections were analyzed. The percentage of RA patients achieving
DAS28-low disease activity(LDA), DAS28-remission and EULAR response were documented.

Table 2. Risk factors of leukopenia in rheumatoid arthritis patients receiving tocilizumab treatment

Table 3. Risk factors of infections in rheumatoid arthritis patients receiving tocilizumab treatment
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Results: In this study, a total of 248 RA patients were enrolled, predominantly female (89.5%, n=222). During treatment with
TCZ, 127 patients (48.8%) developed leukopenia, and 40 patients (16.1%) experienced severe infections requiring hospital-
ization during the follow-up period. Multivariable analysis revealed that a history of leukopenia with conventional-synthetic
disease-modifying antirheumatic drugs (csDMARDs) significantly increased the risk of developing leukopenia in RA patients
treated with TCZ.(hazard ratio 2.94, 95% CI 1.95-4.42, p=0). The occurrence of leukopenia following TCZ administration
and different TCZ dosage did not significantly influence the risk of infections, rates of DAS28-LDA, DAS28-remission, or
EULAR response at six and twelve months.

Conclusion: Leukopenia is a recognized adverse effect observed in RA patients treated with tocilizumab. A history of leuko-
penia during csDMARDs usage is identified as a risk factor for developing leukopenia. The occurrence of leukopenia subse-
quent to tocilizumab therapy did not significantly affect the incidence of infections. Continuation of tocilizumab treatment
may be considered despite the presence of leukopenia.

Disclosure: P. Kuo: None; P. Fang: None; M. Chen: None.

Abstract Number: 0528

Consequences of Switching Originator Biological Therapies to Its
Biosimilars in Patients with Immune-mediated Diseases in a Mexican
Cohort

Sandra Carrillo1, Daniel Xibille2, Martha Mariana Castañeda-Martínez3, Alfredo Reyes4, Brian garcia-Arellano5, Edgar
Vega Ch�avez6, Carlos vidal Montiel Castañeda5, Gabriel Carmona Lara6 and Gilberto De Hoyos5, 1Hospital Angeles
Lindavista, Mexico City, Distrito Federal, Mexico, 2Servicios de Salud de Morelos, Cuernavaca, Morelos, Mexico, 3ISSSTE,
Monterrey, Mexico, 4ISSSTE, Ciudad de México, Mexico, 5ISSSTE, Ciudad de México, Distrito Federal, Mexico, 6ISSSTE,
Ciudad de mexico, Distrito Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biological agents such as the TNF-α inhibitors have had a positive impact on the treatment of many
chronic autoimmune diseases (AIDs), such as Rheumatoid Arthritis (RA)1. However, access to these biologic therapies var-
ies globally, and drug availability is limited in many countries due to drug costs. Biosimilars are reproductions of their origina-
tor counterparts, are usually less expensive and therefore provide a potential opportunity to improve patient access2.

The NOR-SWITCH study, is one the few studies that examined the impact of switching from an originator product to biosim-
ilar in stable patients, it showed that switching from originator to biosimilar infliximab was not inferior to continued treatment
with the originator and supported switching for nonmedical reasons, that is to reduce costs3.

This study evaluated the consequences of switching originator biological therapies to its biosimilars in a Mexican cohort of
AIDs patients.

Methods:We conducted a longitudinal cohort, including 73 patients from the rheumatology outpatient clinic of the Hospital
Regional 1� de Octubre with the following diagnosis: RA, Systemic Lupus Erythematosus (SLE), Ankylosing Spondylitis
(AS) and Psoriatic Arthritis (PsA).
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Patients who were switched from an originator biological to its biosimilar were followed up every 3 months; biological ther-
apies included were: Adalimumab (ADA), Rituximab (RTX) and Etanercept (ETN), with their biosimilars Amgevita, Maball
and Infinitam, respectively. Disease activity was assessed by a rheumatologist and, in every visit, patients were ques-
tioned regarding the presence of adverse events (AEs) related to the application of the biosimilar.

Results: Of the 73 patients, 68 were women (93.2%), the most frequent diagnosis was RA in 52 patients (71.2%), followed
by 5 (6.8%) with PsA, and 4 patients with AS (5.5%). Forty-seven patients (64.4%) were treated with ADA, 18 (24.7%) with
RTX and 8 patients (11%) with ETN.

Twenty-seven patients (37%) presented an AEs, 9 patients (33%) had problems with the application of the biosimilar due to
failure of the autoinjector device, followed by 8 patients (29.6%) that presented arthralgia and arthritis (considered as an AE
but reflecting lack of efficacy), 7 patients (25%) presented upper respiratory tract infection and 4 patients presented an aller-
gic skin reaction (14.8%).

Thirteen patients (19.2%) presented AEs or lack of efficacy using a biosimilar which merited a change in therapy.

Conclusion: Switching of originator biological therapies to its biosimilar in our cohort of patients might not have an impact on
efficacy or the incidence of infections; however, one of the most common AEs was associated with the mechanics of the
autoinjector device. Although this may seem a minor issue, it led to patients missing a dose, thus having an impact on treat-
ment compliance and thus the activity of the disease.

Disclosure: S. Carrillo: GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6; D. Xibille: AstraZeneca, 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 6; M. Castañeda-Martínez: None; A. Reyes: Janssen, 6; B. garcia-Arellano: None;
E. Vega Ch�avez: None; C. Montiel Castañeda: None; G. Carmona Lara: None; G. De Hoyos: None.

Abstract Number: 0529

Discontinuation of Targeted Disease-Modifying Antirheumatic Agents in
Older Patients with Rheumatoid Arthritis: Retrospective Analysis of
Medicare Data

Yinan Huang1, Shadi Bazzazzadehgan2, Sebastian Bruera3 and Sandeep Agarwal3, 1University of Mississippi School of
Pharmacy, Oxford, MS, 2University of Mississippi School of Pharmacy, Oxford, 3Baylor College of Medicine, Houston

Table 1. Adverse Events
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Kaplan-Meier curve: discontinuation probability by type of btsDMARD medication

Table 1 Study cohort derivation
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Background/Purpose: Individuals with rheumatoid arthritis (RA) may discontinue b/tsDMARDs due to treatment failure,
adverse events or costs. Little is known about b/tsDMARDs discontinuation among Medicare beneficiaries with RA. The dis-
continuation profile to b/tsDMARDs may vary in RA given the different route of administration. We compared the discontin-
uation across b/tsDMARDs (including tumor necrosis factor inhibitors (TNFi bDMARDs), non-TNFi bDMARDs, and Janus
kinase inhibitors (JAKi)).

Table 2. Factors associated with discontinuation of b/tsDMARDs drugs in Medicare beneficiaries with RA-Results from multivariable Cox propor-
tional hazards regression model
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Methods: This study used an observational, retrospective, new-user design utilizing 2012-2020 5% national Medicare
claims data, including older (≥65) adults with RA based on the International Classification of Diseases, Ninth and Tenth Revi-
sion and initiating b/tsDMARDs (the first prescription is the index date) between 2013 and 2019. Patients had continuous
Parts A, B and D but not Part C enrollment during the 12-month baseline period. The primary outcome was discontinuation,
defined as having a medication gap ≥ 60 days. Censoring criteria included treatment switch, loss to follow up due to insur-
ance disenrollment, end of study period or death. Demographics (age, sex, race, index year, low-income subsidy program
enrollment, Medicare/Medicaid dual eligibility, region) and clinical characteristics (frailty score, RA severity index, Elixhauser
comorbidity index, comorbidities, comedications and healthcare resource utilization) were assessed as baseline covariates
influencing discontinuation. The association between time to discontinuation and type of b/tsDMARDs, adjusted for all
covariates was evaluated using multivariable Cox proportional hazards (PH) regression model.

Results: The study cohort included 3,927 patients with RA (mean [SD] age 73 [6]; 2,953 (75%) female). The majority were
TNFi initiators (2,263, 57.6%), followed by non-TNFi bDMARDs initiators (1,504, 38.3%), and JAKi initiators (160, 4.1%).
Overall, 725 patients (18.5%) discontinued the index btsDMARDs and the average time to discontinuation was 1,110
±670 days. Multivariable Cox PH model revealed as compared to TNFi bDMARDs, discontinuation was higher for non-TNFi
bDMARDs (an adjusted hazard ratio (aHR) 1.4; 95% CI 1.2–1.7), but similar for the JAKi (aHR 1.3; 95% CI 0.9–1.9).

Conclusion: Almost one in five patients discontinued their first treatment with b/tsDMARDs in Medicare beneficiaries with
RA. Variation of risk of discontinuation was observed by the different type of b/tsDMARDs, with TNFi bDMARDs the lowest
rate of discontinuation. Future research needs to explore the reasons underlying the risk of discontinuation and clinical con-
sequence after discontinuation, with a goal to develop individualized treatment to optimize RA care.

Disclosure: Y. Huang: None; S. Bazzazzadehgan: None; S. Bruera: None; S. Agarwal: None.

Abstract Number: 0530

Long-term Effectiveness of a Lifestyle Intervention for Rheumatoid
Arthritis: Two-year Follow-up After the “Plants for Joints” Randomized
Clinical Trial

Carlijn Wagenaar1, Wendy Walrabenstein2, Marike van der Leeden2, Franktien Turkstra2, Jos Twisk3, Maarten Boers3,
Henriët van Middendorp4, Peter Weijs5 and Dirkjan van Schaardenburg6, 1Reade Rheumatology Center, Amsterdam,
Netherlands, 2Reade Center for Rheumatology and Rehabilitation, Amsterdam, Netherlands, 3AmsterdamUMC location
Vrije Universiteit Amsterdam, Amsterdam, Netherlands, 4Leiden University, Leiden, Netherlands, 5Amsterdam
University of Applied Sciences, Amsterdam, Netherlands, 6Amsterdam UMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The 16-week Plants for Joints (PFJ) multidisciplinary lifestyle intervention, based on a whole-
food plant-based diet, physical activity, and stress management, significantly reduced 28-joint Disease Activity Score
(DAS28) compared to usual care in people with rheumatoid arthritis (RA).1,2 The aim of this study was to determine
the long-term effectiveness of the PFJ lifestyle intervention on disease activity in people with RA two years after the
PFJ intervention.
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Methods: In the PFJ assessor-blind randomized clinical trial (RCT), people with RA (DAS28 ≥ 2.6 and ≤ 5.1) were random-
ized to receive the PFJ intervention in addition to usual care, or the control group which received usual care. After this
16-week RCT period the control group also received the intervention. After completion of the intervention participants were
followed up for two years with biannual visits and six adherence-promoting webinars per year. Participants with a DAS28 <
2.6 received a protocol as a suggested approach to taper antirheumatic medication with their rheumatologist. Changes in
medication intensity between trial initiation and end of the extension study were classified as “increase”, “stable”, or
“decrease” by an independent committee. Secondary outcomes included anthropometric and metabolic markers. An
intention-to-treat analysis with a linear mixed model was used to analyze changes over time.

Results: 48 (62%) of the 77 trial completers also completed the two-year follow-up. Overall, 92% of participants were female
with a mean (SD) age of 55 (12) and baseline body mass index of 26 (4) kg/m2. Two years after completing the PFJ interven-
tion the improvement in DAS28 after PFJ was maintained, and significantly lower compared to baseline: mean –0.9 (95% CI

Table 1. Plants for Joints cohort at start and end of the 16-week intervention period as well as during the two year extension study (12 and
24 months after completing the intervention). Continuous variables reported as mean (SD) when normally distributed or as median [IQR] when
skewed. Within-group difference shown between start of the lifestyle intervention and end of the 24-month follow-up determined using the
linear-mixed model when model assumptions were met. For variables in which model assumptions were not met (†) a linear-mixed model was per-
formed after log transformation and within group differences were reported as median difference of complete paired values determined using a
Wilcoxon test (p-values from the linear mixed model are shown, all were similar to the Wilcoxon test). ESR = Erythrocyte sedimentation rate.

Figure 1. Mean change in DAS28 (a) per original trial arm and (b) for the whole cohort (all participants, data combined at start of active PFJ pro-
gram). PFJ = Plants for Joints lifestyle program. Error bars represent 95% confidence interval (horizontal) and standard deviation (vertical).
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–1.2, –0.6; p < 0.0001; Figure 1). Tender joint count and general health components of the DAS28 improved significantly,
while there was no significant difference in the (already low) erythrocyte sedimentation rate and swollen joint count compared
to baseline (Table 1). Results were similar in participants completing the two-year extension study vs. those that discontin-
ued prematurely: mean DAS28 change during intervention completer: –0.9, dropout: –0.6; p = 0.4; mean change up to first
year extension study completer: –1.0, dropout: –0.9; p = 0.9. Of the 39 participants who completed the follow-up and used
disease modifying anti-rheumatic medication, 17 (44%) decreased or stopped, 10 (26%) had stable, and 12 (31%) had
increased medication. 30 participants (65%) had improved DAS28 scores (11 with DAS28 < 2.6) with stable or less medica-
tion compared to baseline. After the two-year follow-up period HDL cholesterol was increased and CRP remained signifi-
cantly lower compared to baseline values, although there was no longer a significant difference in weight, waist
circumference, LDL cholesterol, or HbA1c.

Conclusion: Significant improvements in disease activity observed after the PFJ intervention were maintained up to two
years, while, on average, medication was slightly reduced. These findings indicate that intensive lifestyle modifications can
be effective in the long term.

References:

1. Walrabenstein, Trials 2021
2. Walrabenstein, Rheumatology 2023

Disclosure: C. Wagenaar: Plants for Health B.V., 4;W. Walrabenstein: Plants for Health B.V., 4;M. van der Leeden:
None; F. Turkstra: None; J. Twisk: None; M. Boers: None; H. van Middendorp: None; P. Weijs: None; D. van
Schaardenburg: Plants for Health B.V., 11.

Abstract Number: 0531

Costs and Clinical Outcomes of the Rheumatoid Arthritis Medication
Tapering Cohort

Sama Hajizadeh1, Tyson Barrett2, Yue Yin3 and Dr Tarun Sharma4, 1Allegheny Health Network, Pittsburgh, 2Enterprise
Data and Analytics, Highmark Health, Pittsburgh, 3Allegheny-Singer Research Institute, Allegheny Health Network,
Pittsburgh, 4West Penn Hospital, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Existing American College of Rheumatology (ACR) and European Alliance of Associations for Rheu-
matology (EULAR) guidelines regarding medication tapering in patients with rheumatoid arthritis (RA) in low disease activity
or remission are based on low-level evidence. In our previous study within the Rheumatoid Arthritis Medication Tapering
(RheuMTAP) cohort1 of patients with well-controlled RA on a biologic disease-modifying antirheumatic drug or targeted
synthetic disease-modifying antirheumatic drug (bDMARD/tsDMARD), we found that tapering or stopping the bDMARDs/
tsDMARDs or both conventional disease-modifying antirheumatic drug (csDMARD) and bDMARDs/tsDMARDs increased
risk of flare several fold compared to continuing medication, and that tapering of csDMARDs alone had a much lower risk
of flare compared with tapering bDMARDs/tsDMARDs. In this study, we analyzed cost savings of medication tapering in
Highmark insured patients within the RheumMTAP cohort.
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Methods: A prospective cohort of patients with RA in sustained remission or low disease activity while on stable biologics/
DMARDs for at least 6 months underwent medication tapering and were longitudinally followed for 2 years (RheuMTAP
cohort, 11/2018-11/2020). Eligibility criteria for each patient were validated via a manual electronic health record (EHR)
review. In this study, the subset of patients with Highmark insurance were included to compare healthcare per member
per month (PMPM) costs and flare rates between patients whose medications were tapered versus not tapered. Flare was
defined as provider-diagnosed worsening of CDAI >10 and/or any worsening of disease activity leading to initiation/
change/increase of therapy i.e. rescue therapy.

Results: The RheuMTAP cohort included a total of 131 patients with stable RA on a DMARD or biologic medication. Of
these, 59 patients met eligibility criteria with Highmark insurance of which 22 patients underwent medication tapering. The

Table 1: Baselines characteristics of biologic/DMARD taper/stop group and no-taper group
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most frequently tapered biologics were Etanercept (32%) and Adalimumab (9.1%), and the most frequently tapered
csDMARD was methotrexate (36%). Mean PMPM costs reduced from $3,096 at baseline to $2,596 at 6 months after taper-
ing in the taper group compared to an increase from $3,102 at baseline to $3,244 at 6 months in the no-taper group
(between group 6-month follow-up OR 0.54, 95% CI 0.01- 1.07, p=0.046) with a difference-in-differences calculation show-
ing savings of $735 (p=0.19). Flare rate was higher in the taper group compared to no-taper (19% vs 2.8%, OR 8, 95% CI
0.83- 76.91, p=0.05).

Conclusion: In our study analyzing costs and clinical outcomes of tapering medications in stable RA, there was a statistically
significant reduction in PMPM costs for patients who tapered or stopped biologics/csDMARDs, as well as lower costs com-
pared to baseline prior to medication tapering. However, the cost reduction came at the expense of a higher flare rate in the
taper group especially in the subset of patients tapering their biologic therapy. We plan to expand our cohort to a multicenter
study to analyze clinical outcomes and costs of methotrexate tapering strategies, and to identify biomarkers predictive of
successful tapering.

1 Tageldin et al. Rheumatology. Oct 2023

Disclosure: S. Hajizadeh: None; T. Barrett: None; Y. Yin: None; D. Sharma: None.

Abstract Number: 0532

An Immune-molecular Signature Specifically Modulated by JAK Inhibitors
Ex Vivo May Serve as a Predictor of Therapy Response In Vivo to
These Drugs

Sagrario Corrales1, Carlos Perez-Sanchez1, Laura Muñoz-Barrera1, Rafaela Ortega-Castro2, Elena Moreno-Caño3,
Jerusalén Calvo4, Concepci�on Aranda-Valera3, María Lourdes Ladehesa-Pineda5, Pilar Font1, Ismael S�anchez Pareja1,
María Carmen Ábalos-Aguilera6, Desiree Ruiz-Vilchez4, Christian Merlo7, Mª Angeles Aguirre-Zamorano8, Tom�as Cerd�o1,
Nuria Barbarroja1, Marta Alarcon-Riquelme9, Alejandro Escudero-Contreras1 and Chary Lopez-Pedrera5, 1IMIBIC/Reina
Sofia Hospital/University of Cordoba, Cordoba, Spain, 2Hospital Reina Sofía, Cordoba, Andalucia, Spain, 3IMIBIC/Reina
Sofia Hospital/University of Cordoba, C�ordoba, Andalucia, Spain, 4IMIBIC/Reina Sofia Hospital/University of Cordoba,
C�ordoba, Spain, 5IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Andalucia, Spain, 6IMIBIC/Reina Sofia
Hospital/University of Cordoba, CÓRDOBA, Spain, 7Rheumatology Service, Maimonides Institute of Biomedical Research
of Cordoba (IMIBIC), Reina Sofia University Hospital, University of Cordoba, Cordoba, Spain, 8IMIBIC/Reina Sofia
Hospital/University of Cordoba, CÓRDOBA, Andalucia, Spain, 9Fundaci�on Progreso y Salud, Andalusian Government,
Granada, Spain

Table 2: Clinical and cost outcomes of biologic/DMARD taper/stop group and no-taper group
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite significant therapeutic advancements in rheumatoid arthritis (RA), a substantial proportion
of patients (20-40%) remain unresponsive to current treatments, including targeted synthetic DMARDs. A deeper under-
standing of the molecular impacts of JAK inhibitors (JAKinibs) could aid in identifying patient subgroups more likely to
respond.

Objectives:

1. To evaluate the molecular changes induced by JAKinibs in RA immune cells via ex vivo assays.
2. To identify subgroups of patients starting JAKinibs with distinctive circulating levels of the potentially modulated molecular signa-

ture previously identified.
3. To determine the relevance of that molecular signature as predictors of therapy response to JAKinibs.

Methods: Peripheral blood mononuclear cells (PBMCs) and neutrophils from 41 treatment-naïve RA patients were cultured
for 24 and 12 hours, respectively, with autologous serum and baricitinib (JAKinib) at 10 micromolar concentration. Changes
in PBMC and neutrophil proliferation, adhesion, and NETosis-derived products were quantified using specialized kits.
Changes in the secreted inflammatory proteins by PBMC and neutrophils were assessed via proximity extension assay
(PEA) technology (Olink), analyzing a 92-protein inflammation panel.

The proteomic signature identified as deregulated by effect of ex vivo treatments was then analysed in the serum of
a new cohort of 34 RA patients starting JAKinib treatment, with the aim of evaluating its association with therapeutic
response.

Results: Baricitinib significantly reduced PBMC and neutrophil proliferation and adhesion in 90% of RA patients along with
NETosis induced by autologous serum. Autologous serum further induced inflammatory protein secretion, affecting cyto-
kines, chemokines, and growth factors, which were also reversed by baricitinib treatment.

Using serum samples from a second cohort of 34 patients with active RA starting JAKinibs, unsupervised analysis of the
specific immune-molecular signature modulated ex vivo by JAKinib, was carried out. Two clear groups of patients were
identified, characterized by higher and lower levels of the molecular signature.

When examining the clinical in vivo response to JAKinibs in the cluster of patients with elevated baseline levels of baricitinib-
modulated proteins, a significantly higher response rate was observed at 3 and 6 months compared to patients with low
protein expression levels.

Conclusion: The molecular analysis of changes induced by JAK inhibitors through ex vivo assays revealed a specific
immune-proteomic signature that could be valuable in identifying in vivo patient subgroups more likely to respond to these
drugs.

Acknowledgements: Supported by EU/EFPIA IMI-JU 3TR, ISCIII (PI21/0591, CD21/00187 and RICOR-21/0002/0033), co-
financed by European Union, and MINECO (RYC2021-033828-I/PID2022-141500OA-I00).
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Disclosure: S. Corrales: None; C. Perez-Sanchez: None; L. Muñoz-Barrera: None; R. Ortega-Castro: None;
E. Moreno-Caño: None; J. Calvo: None; C. Aranda-Valera: None; M. Ladehesa-Pineda: None; P. Font: None;

I. S�anchez Pareja: None; M. Ábalos-Aguilera: None; D. Ruiz-Vilchez: None; C. Merlo: None; M. Aguirre-Zamor-
ano: None; T. Cerd�o: None; N. Barbarroja: None; M. Alarcon-Riquelme: None; A. Escudero-Contreras: None;
C. Lopez-Pedrera: Eli Lilly, 5.

Abstract Number: 0533

Using Adalimumab Serum Concentration to Choose a Subsequent
DMARD in Rheumatoid Arthritis Patients Failing Adalimumab Treatment
(ADDORA-switch): Results of a Blinded Randomized Test Treatment Trial

Maike Wientjes1, Sadaf Atiqi2, Gertjan Wolbink3, Michael Nurmohamed4, Maarten Boers5, Femke Hooijberg2, Theo
Rispens6, Annick De Vries6, Floris Loeff6, Ronald Van Vollenhoven7, Sofia Ramiro8, Noortje van Herwaarden9, Bart van
den Bemt10 and Alfons den Broeder1, 1Sint Maartenskliniek, Ubbergen, Netherlands, 2Reade, Amsterdam, Netherlands,
3Reade and Sanquin Diagnostic Services, Amsterdam, Netherlands, 4Reade and Amsterdam UMC, Kortenhoef,
Netherlands, 5Amsterdam UMC, Vrije Universiteit, Amersfoort, Netherlands, 6Sanquin Diagnostic Services, Amsterdam,
Netherlands, 7Department of Rheumatology and Clinical Immunology, Amsterdam University Medical Centers,
Amsterdam, Netherlands, 8Leiden University Medical Center, Bunde, Netherlands, 9Sint Maartenskliniek, Nijmegen,
Netherlands, 10Sint Maartenskliniek / Radboudumc, Ubbergen, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Adalimumab is an effective and safe treatment for RA, however a substantial proportion of RA patients
discontinue its use due to inefficacy. Upon failure, guidelines recommend switching to another TNF inhibitor (TNFi) or a

Data are mean (±SD), n (%) or median (Q1‐Q3). b/tsDMARDs = biologic or targeted synthetic DMARDs, csDMARDs = conventional synthetic
DMARDs. 1 = 1 missing, 2 = 2 missing.
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biological or targeted syntetic DMARD (b/tsDMARD) with a different mode of action (non-TNFi). Therapeutic drug monitoring
(TDM), i.e. assessment of serum drug concentrations or anti-drug antibodies, may aid in determining the most optimal subse-
quent treatment choice. However, the clinical effectiveness of TDM in the setting of RA patients failing adalimumab treatment
due to inefficacy has not been tested in a controlled trial. Therefore, our study aimed to assess whether a switching strategy
based on adalimumab trough serum concentration at the time of failure is superior to random switching in this setting.

Methods: This 24-week, multicenter, triple-blinded, randomized controlled superiority test treatment trial enrolled RA patients
who discontinued adalimumab (40 mg subcutaneously every other week for ≥ 10 weeks) due to inefficacy (defined as
DAS28-CRP >2.9). (1) Participants were randomized 1:1 to a TDM based or random switching strategy, and allocation remained
fully blinded during the study and analyses. In the TDM group, patients with adalimumab concentrations < 1.0 mg/L were
switched to etanercept (TNFi), while those with concentrations ≥ 1.0 mg/L were switched to a non-TNFi b/tsDMARD. Control
group patients were randomly assigned to a second TNFi or non-TNFi, following the same relative proportions as the TDM group.
In both groups the specific non-TNFi b/tsDMARD, chosen at the discretion of the treating physician, could be abatacept, rituxi-
mab, sarilumab, tocilizumab, or a Janus kinase inhibitor. The primary outcome was the between-group difference in mean
time-weighted DAS in 28 joints (DAS28-CRP) at 24weeks, analyzedwith student’s t-test in the intention-to-treat population. Sec-
ondary outcomes included per-protocol analysis of the primary outcome, and between-group differences in proportions of
patients meeting EULAR response criteria, achieving DAS28-CRP < 2.9, and the total number of flares at 24 weeks.

Results: Between July 31, 2020, and November 6, 2023, 83 consecutive RA patients were included, of whom 78 started a
new b/tsDMARD based on random assignment to either the intervention (n=38) or control (n=40) group (Table 1). Mean time
weighted DAS28-CRP over 24 weeks was 3.15 (SD: 0.99) and 3.15 (SD: 1.01) in the intervention and control group respec-
tively (p = 0.98, 95% CI -0.46 to 0.47). Per protocol analyses did not show substantial differences. Key secondary outcomes
are presented in Table 2.

Conclusion: A switching strategy based on adalimumab trough serum concentration was not superior to random switching
in RA patients failing adalimumab treatment.
References:

1: Wientjes MHM, Atiqi S, Wolbink GJ, et al. Trials. 2021 Jun 19;22(1):406.

Disclosure: M. Wientjes: None; S. Atiqi: None; G. Wolbink: None; M. Nurmohamed: None; M. Boers: Celltrion,
2, Novartis, 2, 6, Pfizer, 6; F. Hooijberg: None; T. Rispens: None; A. De Vries: None; F. Loeff: None; R. Van Vollenho-
ven: AbbVie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb, 5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6,
Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational programs, Roche, 12, Support for educational
programs, Servier, 2, UCB, 2, 5, 6; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2,
6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6;N. van Herwaarden: Celltrion, 5, Eli Lilly, 5, Novartis,
5; B. van den Bemt: AbbVie, 6, Eli Lilly, 5, Novartis, 6, UCB, 6; A. den Broeder: abbvie, 5, celltrion, 5, galapagos, 5, gil-
ead, 5, lilly, 5, novartis, 5, Pfizer, 5.

Data are mean (±SD) or n (%). MTWDAS28-CRP =mean time weighted disease activity score based on 28-joint count and CRP. *Flare defined as
an increase in DAS28-CRP compared to DAS28-CRP at the former visit with > 1.2, or > 0.6 when current DAS28-CRP ≤ 2.9, ** good or moderate
response according to the EULAR response criteria.
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Abstract Number: 0534

Patient Reported Outcomes and Disease Activity from a Phase 1 Double-
Blind Randomized Clinical Trial of Allogeneic Mesenchymal Stem Cells in
Early Rheumatoid Arthritis

Alexandre Matar1, Maya Breitman2, Tracey Bonfield3, Maricela Haghiac4, Jane Reese3, Emma Barnboym5, Steven
Lewis6, Hillard Lazarus7 and Nora Singer8, 1MetroHealth, Westlake, OH, 2MetroHealth Medical Center,Case Western
Reserve University School of Medicine, Cleveland, OH, 3Case Western Reserve University, Cleveland, OH, 4Metrohealth
Medical Center, Cleveland, OH, 5The MetroHealth System, Cleveland, OH, 6Case Western University, MetroHealth,
Cleveland, OH, 7Case Western Reserve University/University Hospitals, Cleveland, OH, 8MetroHealth System at Case
Western Reserve University School of Medicine, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Mesenchymal stem (stromal) cells (MSCs) constitute an emerging therapeutic strategy for several
human diseases. Small non-randomized studies have shown that MSCs may be a promising treatment for Rheumatoid
Arthritis (RA), potentially acting to ”reset” the immune system to a “pre-RA” state. A single infusion of bone marrow derived
allogeneic MSCs has been shown to be safe in a phase 1 randomized double blind controlled trial in early RA patients. We
have previously reported the safety of allogeneic MSCs in early RA. A secondary goal was to evaluate patient reported out-
comes (PROs). Here we compare PROs and measures of disease activity.

Methods: A prospective, double blind, placebo-controlled interventional study to evaluate the safety of allogeneic mesen-
chymal stem cell infusion in early RA patients with moderate to high disease activity was conducted. Patients were followed
for 52 weeks following MSC infusion as required. Disease Activity Score 28 – C-Reactive Protein (DAS28-CRP) and patient
reported outcomes using Patient-Reported Outcomes Measurement Information System (PROMIS) measures were completed
as exploratory endpoints. PROMISmeasures included Physical Function, Ability to Participate in Social Roles and Activities, Anx-
iety, Depression, Fatigue, Pain Interference, Sleep Disturbance, Pain Intensity. TheWilcoxon Signed Rank test was used to com-
pare the change in these measures between visits 2 (baseline, day 0 before infusion) and visit 6 (day 28 post infusion).

Results: 10 patients were recruited, 8 patients received MSC (5 at 1M/kg ideal body weight and 3 at 4M/kg) and 2 patients
received placebo. When comparing the 8 patients treated with MSC before and after infusion, 3 categories of PROMIS
scores and DAS28-CRP had a statistically significant improvement at 28 days. The PROMIS scores that improved were:
Physical Function median T score increased from 41.30 to 44.70 (p = 0.047), Fatigue decreased from 62 to 53.10 (p =
0.034), and Pain Interference was also reduced from 63.70 to 57.70 (p = 0.047). DAS28-CRP decreased from a median
score of 4.78 before MSC to 3.19 after MSC (p=0.007813).

Conclusion: This study is the first randomized double blind clinical trial of allogeneic MSCs in early RA and suggested that
MSC infusion may result in improvement in patient reported outcomes using PROMIS measures, as well as in disease activ-
ity as measured by DAS28-CRP. These preliminary efficacy results provide a proof of concept that warrant performance of a
phase 2 trial to provide evidence as to whether MSCs can treat early RA.

Disclosure: A. Matar: None; M. Breitman: None; T. Bonfield: None; M. Haghiac: None; J. Reese: None;
E. Barnboym: None; S. Lewis: None; H. Lazarus: None; N. Singer: Pfizer, 5.
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Abstract Number: 0535

Oral Glucocorticoid Premedication Is at Least as Effective as Intravenous
Glucocorticoid Premedication for Prevention of Infusion-related
Reactions to Rituximab in Rheumatoid Arthritis Patients

Pauline Bovens1, Luuk Van Esveld2, Maike Wientjes1, Noortje van Herwaarden3, David Ten Cate4, Eward Melis3, Nienke
Lesuis5, Bart van den Bemt6 and Alfons den Broeder1, 1Sint Maartenskliniek, Ubbergen, Netherlands, 2Sint
Maartenskliniek, Utrecht, Netherlands, 3Sint Maartenskliniek, Nijmegen, Netherlands, 4Sint Maartenskliniek, Rotterdam,
Netherlands, 5Hospital Group Twente, Almelo, Netherlands, 6Sint Maartenskliniek / Radboudumc, Ubbergen,
Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: It has been demonstrated that pretreatment with intravenous glucocorticoids can prevent infusion-
related reactions (IRR) that may occur in RA patients receiving rituximab infusions [1]. However, glucocorticoids can also be
administered orally. This has advantages, including decreased total medication administration time and cost reduction [2].
Therefore, intravenous prednisolone was switched to oral prednisolone as premedication of rituximab infusions in January
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2022 in our rheumatology clinic. Since oral prednisolone is rapidly and completely absorbed, oral administration is expected
to be as effective in preventing IRR as intravenous administration, however, solid data are lacking. Therefore, we aim to com-
pare the occurrence of IRR between pretreatment with oral prednisolone and intravenous prednisolone.

Methods: A single-center, explorative, retrospective, observational, cohort study was performed. All rituximab infusions adminis-
tered between January 31st 2020 and January 30th 2024 in adult RA patients at the rheumatology department of a clinic in The
Netherlands were included. The primary outcome was the crude cumulative incidence of IRR during the period of intravenous
prednisolone administration (January 31st 2020 – January 30th 2022) compared to oral administration (January 31st 2022 –

January 30th 2024) using Chi-squared test. IRR were defined as all reported reactions during and after infusion of rituximab.

Secondary outcomes were severity of IRR (based on the Common Terminology Criteria for Adverse Events (CTCAE) [3]), reac-
tion type (type I versus other reactions), actions taken after IRR and clinical signs and symptoms. Analyses were adjusted for
confounders (first infusion and concomitant conventional synthetic DMARD) using multivariate logistic regression.

Table 2 Crude cumulative incidence of IRR after RTX infusion using intravenous GC premedication or oral GC premedication, severity of IRR
according to the CTCAE, actions taken upon IRR, type I allergic reactions and clinical symptoms. IRR: infusion-related reactions, RTX: rituximab,
GC: glucocorticoid, CTCAE: Common Terminology Criteria for Adverse Events.
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Results: In total, 2,253 infusions were analysed, of which 189 (8.4%) were first rituximab infusions. Mean age of patients at
the time of infusion was 65 years of age (SD = 13), and 70%was female (Table 1). The overall incidence of IRR was 84 (3.7%)
of which 16 (8.5%) occurred after first infusion of rituximab. The crude cumulative incidence of IRR was similar in the oral pre-
medication group (2.9%) compared to the intravenous premedication group (4.4%) (p=0.077) (Table 2). The adjusted anal-
ysis confirmed this non significant difference in favor of oral premedication (odds ratio = 0.54; 95% confidence interval:
0.28-1.02). Secondary outcomes were also similar between treatment groups (Table 2).

Conclusion: Oral prednisolone was at least equally effective compared to intravenous prednisolone in preventing IRRs of
rituximab. Switch to oral prednisolone in the premedication of rituximab could be considered in all facilities administering
rituximab to RA patients.

References

[1] Emery Pet al. Arthritis Rheum. 2006;54(5):1390–1400.
[2] Carter, J.Det al. Clin Rheumatol 31, 1605–1610 (2012).
[3] Common Terminology Criteria for Adverse Events, version 5.0, published 17 November 2017 https://ctep.cancer.
gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf

Disclosure: P. Bovens: None; L. Van Esveld: None; M. Wientjes: None; N. van Herwaarden: Celltrion, 5, Eli Lilly,
5, Novartis, 5; D. Ten Cate: None; E. Melis: None; N. Lesuis: None; B. van den Bemt: AbbVie, 6, Eli Lilly, 5, Novartis,
6, UCB, 6; A. den Broeder: abbvie, 5, celltrion, 5, galapagos, 5, gilead, 5, lilly, 5, novartis, 5, Pfizer, 5.

Abstract Number: 0536

A Population Modeling and Simulation of the Effect of Obexelimab
Exposure on the QTc Interval in Healthy Volunteers and Patients with
Rheumatoid Arthritis or IgG4-Related Disease

Claire Mukashyaka1, Xiaodong Wang1, Sujata Arora1, Mason Yamashita1, Allen Poma1 and Tanya Fischer2, 1Zenas
BioPharma, Waltham, MA, 2Zenas BioPharma, Waltham, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Obexelimab is a novel bifunctional antibody that inhibits B cells, CD19-expressing plasma cells,
and plasmablast activity and has the potential to provide clinical benefit acrossmultiple autoimmune disorders. The purpose of this
analysis was to 1) develop a population exposure-response model to relate QTc interval to obexelimab plasma concentration in
healthy volunteers, and patients with RA or IgG4-RD following intravenous (IV) or subcutaneous (SC) administration of obexelimab
and 2) predict the mean drug-induced changes in QTc from baseline at clinically relevant and observed supra-therapeutic
concentrations.

Methods: A population exposure-response model was developed to describe the relationship between QTc and obexeli-
mab concentration using data from 4 studies: 1) a randomized, double-blinded, placebo controlled, single ascending dose

1087

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Phase 1 study in healthy volunteers (0.03 to 10 mg/kg, IV), 2) a multiple dose Phase 1 open-label bioavailability study in
healthy volunteers given IV or SC (125 to 375 mg SC or 250 mg IV every other week or 125 mg SC weekly) for a total of
3 doses, 3) a randomized, double-blinded, placebo controlled, ascending multiple dose Phase 2a study in patients with
RA (0.3 to 10 mg/kg, IV) every other week for up to 6 administrations, 4) an open-label Phase 2 study in patients with
IgG4-RD (5 mg/kg or 90/180 mg, IV) every other week for up to 12 administrations.

Pharmacokinetics (PK) samples and electrocardiogram (ECG) data were collected at corresponding times. ECGs were
recorded digitally using a computerized 12-lead ECG recorder when subjects rested quietly in a supine position for at least
5 minutes. The analysis used 1356 time-matched Concentration-QTc records from 164 subjects (97 males and 67 females).

Various nonlinear mixed effect model forms relating plasma concentration to QTc prolongation were analyzed using NON-
MEM software (version 7.3, ICON Development Solutions, Ellicott City, MD). The predictive adequacy of the final model
was assessed, and it was used to predict QTc change from baseline at clinically relevant and observed supra-therapeutic
concentrations.

Results: A linear model form was selected as the final model based on objective function and goodness of fit assessments.
Sex covariate and inter-individual variability were added on intercept parameter. The estimated slope parameter was nega-
tive and close to zero [-0.0000210 (-0.000034; -0.00000798)]; supporting the conclusion that obexelimab does not pro-
duce clinically relevant effects on the QTc interval. The predictive checks indicated that the final model was adequate to
make predictions of mean change in QTc from baseline. The predicted change QTc interval at clinically relevant and
supra-therapeutic concentrations were negative; indicating that obexelimab does not cause QTc prolongation. This finding
aligns with the lack of obexelimab related cardiac safety findings in these populations.

Conclusion: A linear model form was adequate to predict obexelimab concentration-induced changes in QTc. Obexelimab
did not produce any clinically relevant effect on electrocardiographic QTc interval in healthy volunteers, RA or IgG4-RD
patients.

Disclosure: C. Mukashyaka: Zenas BioPharma, 3, 12, May hold Stock Options in Zenas BioPharma; X. Wang: Zenas
BioPharma, 3, 12, May hold Stock Options in Zenas BioPharma; S. Arora: Zenas BioPharma, 3, 12, May hold Stock
Options in Zenas BioPharma; M. Yamashita: Zenas BioPharma, 3, 12, May hold Stock Options in Zenas BioPharma;
A. Poma: Zenas BioPharma, 3, 12, May hold Stock Options in Zenas BioPharma; T. Fischer: Zenas BioPharma,
3, 12, May hold Stock Options in Zenas BioPharma.

Abstract Number: 0537

Evaluating the Usage of Janus Kinase Inhibitors in Rheumatology and Its
Impact on Cardiovascular Risk

Knkush Hakobyan1, Talar Acob2, Mesrop Aleksanyan3, Tigran Kakhktsyan3, Omar Jumaah3 and Sajina Prabhakaran4,
1Capital Health medical center, Princeton, NJ, 2College of medicine-university of Baghdad, Plainsboro Township, NJ,
3Capital Health Medical Center, Trenton, 4Capital health Rheumatology specialists, Newtown, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Janus kinase (JAK) inhibitors have been widely used in treating rheumatological conditions like
rheumatoid arthritis and psoriatic arthritis. Despite their efficacy, there are concerns regarding major adverse cardiovascular
events (MACE) and venous thromboembolism (VTE) associated with JAK inhibitors. This study aimed to evaluate the risk of
MACE, VTE, and the impact on lipid profiles in patients being treated with JAK inhibitors.

Methods:We retrospectively reviewed electronic medical records of patients aged 45-65 years old treated with Tofacitinib,
Baricitinib, or Upadacitinib in a rheumatology clinic. We collected data on demographics, comorbidities, medication use, lab-
oratory results, and cardiac complications potentially related to JAK inhibitors.

Results: Among 100 patients prescribed JAK inhibitors, 71 included in the study (with an average treatment duration of
2.5 years). The majority of patients were white (72%), followed by Hispanic (6%), Indian (11%), African American (10%),
and Asian (1%). Patients were being treated primarily for RA (57%), followed by psoriatic arthritis (17%), colitis (20%), and
alopecia areata (6%).

There were no significant cases of VTE reported, with one patient developing pulmonary embolism during treatment with
Tofacitinib while also having COVID-19, making it difficult to attribute it solely to the medication. Similarly, only one case of

Patient Demographics

Lipid Panel Worsening Correlation With Diabetes Mellitus
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atrial fibrillation occurred. However, 43% (31 patients) experienced worsening of their lipid profile, with increased cholesterol
(18%), LDL (12.5%), both LDL and cholesterol (11%) or triglycerides (1.5%). In relation to Diabetes Mellitus (DM), 24 patients
who experienced worsening of their lipid panel did not have a history of DM.

Conclusion: The study findings suggest that patients on Tofacitinib, Baricitinib, and Upadacitinib did not exhibit a high risk for
MACE or DVT. However, there was a notable incidence of lipid panel worsening among patients. Further research andmonitoring
may be needed to better understand the long-term effects of JAK inhibitors on cardiovascular health and lipid profiles in these
patient populations. This real-world data reflects the current evidence that JAK inhibitors do not significantly raise the risk of MACE
in patients with rheumatoid arthritis, but do increase cholesterol levels in these patients that should be monitored closely.

Disclosure: K. Hakobyan: None; T. Acob: None; M. Aleksanyan: None; T. Kakhktsyan: None; O. Jumaah: None;
S. Prabhakaran: None.

Abstract Number: 0538

Factors Associated with Upadacitinib Persistence and Risk Minimization
Measures in Patients with Rheumatic Diseases in a Real-world Setting.
UPAreal Study

Alicia Garcia Dorta1, Cristina Rodríguez-Regalado2, Andrea Hern�andez-Martín3, Sonia Peña-Montelongo4, Cristina
Martínez-Gonz�alez1, Elena Naveda-Gonz�alez5, Enrique Gonz�alez-D�avila6, Federico Diaz-Gonz�alez7 and Vanesa
Hern�andez-Hern�andez8, 1Hospital Universitario de Canarias, San Cristobal de La Laguna, Spain, 2Hospital Universitario
Ntra Sra de la Candelaria, Santa Cruz de Tenerife, Spain, 3Hospital Universitario de Gran Canaria Doctor Negrín, Las
Palmas, Spain, 4Hospital Virgen de la Peña, Fuerteventura, Spain, 5Hospital Universitario Dr Negrín, Las Palmas de Gran
Canaria, Spain, 6Departamento de Matem�aticas, Estadística e Investigaci�on Operativa, Universidad La Laguna, San
Cristobal de La Laguna, Spain, 7Hospital Universitario de Canarias, La Laguna, Spain, 8Hospital Universitario de Canarias,
San Cristobal de La Laguna, Canarias, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Upadacitinib (UPA), a Janus kinase inhibitor (JAKi) with three years of market experience, has not
yet been the subject of a significant number of studies conducted in a real-world setting. As with other JAKi drugs, UPA
has received warnings from major regulatory agencies regarding an increased risk of cardiovascular events and cancer.
The UPAreal study was designed to evaluate patient characteristics associated with better UPA persistence and the impact
of risk minimization measures on UPA prescribing patterns in routine clinical practice.

Methods: Observational, retrospective, multicenter study including patients diagnosed with RA (ACR/EULAR 2010 criteria)
and spondylarthritis (SpA) (psoriatic arthritis, CASPAR criteria, and axial SpA, ASAS criteria) who received UPA for at least
3 months between January 2021 and December 2023. Baseline demographic and disease characteristics and activity,
changes over time in DAS28 or BASDAI, baseline cardiovascular risk (CVR) by Systemic Coronary Risk Estimation
(SCORE)2, concomitant medications, UPA treatment line, and adverse event data were collected. To compare baseline
CVR, RA and SpA patients who initiated treatment with a tumor necrosis factor inhibitor (TNFi) during the same period were
also analyzed. Cox regression and Kaplan-Meier curves were used to analyze UPA persistence and associated factors. Chi-
squared, t-Student, and U-Mann-Whitney tests were used to compare groups.
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Results: A total of 306 patients were included, 153 (50%) treated with UPA and 153 (50%) treated with TNFi. Mean follow-
up was 17.3±8.8 (SD) months. Table 1 shows baseline demographic and disease characteristics, disease activity and CVR
factors including baseline SCORE2 of patients treated with UPA and TNFi. Basal DAS28, ASDAS and BASDAI indices were
all significantly reduced at 2 years of follow-up (p< 0.001). The persistence of UPA was similar in RA and SpA patients
(Figure 1), with an estimated mean persistence of 23.9±1.5 and 22.8±1.7 months, respectively. According to the Cox
regression analysis including the variables with p-value < 0.2 in the univariate analysis, i.e. disease duration, treatment line
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and previous use of JAKi or interleukin-6 inhibitors (IL6i), the only factor associated with lower UPA persistence was the use
of IL6i (HR: 2.05 95%CI 1.2-3.49, p= 0.008). The main reasons for discontinuation of UPA were ineffectiveness, 29 (52.7%);
adverse events, 23 (41.8%) (infectious diseases, 15, 65%); and loss to follow-up, 3 (5.5%). With respect to CVR, baseline
CVR as categorized by SCORE2 was similar between UPA- and TNFi-treated patients (p=0.122). However, when SCORE2
was categorized and analyzed by trimester, a significant reduction was observed in moderate-high risk patients initiating
UPA versus TNFi since April 2022 (Table 2) (p=0.04).

Conclusion: In real-world settings, UPA behaves similarly to that observed in randomized controlled trials. Notably, the per-
sistence of UPA is significantly lower in RA patients previously treated with IL6i. Regulatory recommendations to minimize
CVR in patients treated with JAKi have been adopted and even anticipated in clinical practice.

Disclosure: A. Garcia Dorta: None; C. Rodríguez-Regalado: None; A. Hern�andez-Martín: None; S. Peña-Monte-
longo: None; C. Martínez-Gonz�alez: None; E. Naveda-Gonz�alez: None; E. Gonz�alez-D�avila: None; F. Diaz-
Gonz�alez: None; V. Hern�andez-Hern�andez: None.

Abstract Number: 0539

Clinical Expression of Radiographic Axial Spondyloarthritis and Its
Association with HLA-B27 in European and Ibero-American Populations:
Data from the REGISPONSER and RESPONDIA Registries

Maria Angeles Puche-Larrubia1, María Lourdes Ladehesa-Pineda2, Pilar Font3, Rubén Burgos Vargas4, Percival
Sampaio-Barros5, José Maldonado Cocco6, Anabela Barcelos7, Jordi Gratacos Masmitja8, Xavier Juanola9, Alejandro
Escudero-Contreras3, Janitzia V�azquez Mellado4, Iv�an Arias-de la Rosa10, Eduardo Collantes-Estevez11 and Clementina
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L�opez Medina12, 1Reina Sofía University Hospital, Cordoba, Spain, 2IMIBIC/Reina Sofia Hospital/University of Cordoba,
Cordoba, Andalucia, Spain, 3IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 4Department of
Rheumatology, Hospital General de México and Faculty of Medicine, Universidad Nacional Aut�onoma de México,
Mexico, Mexico, 5Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao
Paulo, São Paulo, SP, Brazil, 6Rheumatology, Buenos Aires University School of Medicine, Buenos Aires, Argentina,
7Rheumatology Department, Centro Hospitalar do Baixo Vouga, Aveiro, Portugal, 8University Hospital Parc Taulí, Sabadell,
Spain, 9Department of Rheumatology, Hospital Universitari de Bellvitge, Barcelona, Spain, 10Rheumatology Service,
Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University Hospital, University of Cordoba,
Cordoba, Spain, 11Rheumatology Service, Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia
University Hospital, University of Cordoba, Cordoba 14012, Spain, 12Reina Sofia University Hospital, Cordoba, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To date, few comparative studies have explored how ethnic and geographical differences impact
the clinical presentation and management of Spondyloarthritis (SpA). Moreover, no studies have evaluated these differences
according to the presence of HLA-B27 which could confirm or refute whether differences in phenotypes between European
and Latin American patients are due to the unbalanced distribution of this antigen.

The objective of this study is to compare the sociodemographic and clinical characteristics of Ibero-American patients with
radiographic axial SpA (r-axSpA) to those of European patients, with a particular focus on the influence of HLA-B27.

Figure 1. Factors associated with Ibero-American countries versus European countries
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Methods: This was an observational, cross-sectional, and multicentre study of patients who fulfilled the European Spondy-
loarthropathy Study Group (ESSG) criteria for SpA from the REGISPONSER (Registry of Spondyloarthritis of Spanish Rheu-
matology) and RESPONDIA (Ibero-American Registry of Spondyloarthropathies) registries. Univariate and multivariate
analyses between European and Ibero-American populations stratified by HLA-B27 status were conducted. Race stratifica-
tion (White, Black American, and Indian American) was also performed to evaluate clinical differences according to
HLA-B27.

Results: A total of 2592 patients with a clinical diagnosis of r-axSpA were included in the analysis: 1083 (41.8%) Ibero-
American and 1509 (58.2%) European. Among the HLA-B27-positive patients, factors independently associated with
Ibero-American patients were the higher use of conventional synthetic disease-modifying antirheumatic drugs (csDMARD)
(OR: 4.21), arthritis (OR: 2.36), enthesitis (OR: 6.01), dactylitis (OR: 6.10), severe structural damage (BASRI) (OR: 1.12)
and poor functionality (BASFI) (OR: 1.40). Multivariate analysis in HLAB27-negative patients revealed that Ibero-American
status was independently associated with enthesitis (OR: 11.67), csDMARDs (OR: 15.51) and total BASRI (OR: 1.34)
(Figure 1). Clinical manifestations also varied across racial groups, with differences noted in the prevalence of peripheral joint
manifestations such as more arthritis and enthesitis in American Indian patients than in White and Black American patients
(Table 1).

Conclusion: Compared with patients from Europe, the Ibero-American r-axSpA patients exhibited more peripheral manifes-
tations, more structural damage, and worse functionality, regardless of the presence of HLA-B27. Along with American
Indian patients, Black American patients had a greater prevalence of peripheral manifestations and a greater loss of function-
ality regardless of HLA-B27 positivity.

Disclosure: M. Puche-Larrubia: None; M. Ladehesa-Pineda: None; P. Font: None; R. Burgos Vargas: None;
P. Sampaio-Barros: None; J. Maldonado Cocco: None; A. Barcelos: None; J. Gratacos Masmitja: None;
X. Juanola: None; A. Escudero-Contreras: None; J. V�azquez Mellado: None; I. Arias-de la Rosa: None;
E. Collantes-Estevez: None; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5,
6, UCB Pharma, 2, 5, 6.

Abstract Number: 0540

Nonsteroidal Anti-Inflammatory Drug Use and Incident Hypertension
Among Patients with Axial Spondyloarthritis

Jose Meade Aguilar1, Jean Liew2, Rachael Stovall3, Sofia Ramiro4 and Lianne S Gensler5, 1Boston Medical Center,
Boston, MA, 2Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 3University of Washington,
Seattle, 4Leiden University Medical Center, Bunde, Netherlands, 5Department of Medicine/Rheumatology, University of
California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with axial spondyloarthritis (axSpA) have a heightened risk of cardiovascular morbidity and
mortality. Nonsteroidal anti-inflammatory drugs (NSAIDs) are first line treatment for axSpA, their potential to elevate blood
pressure and exacerbate cardiovascular risk may curtail their sustained usage. We evaluated the relation between NSAID
use and incident hypertension in a longitudinal inception cohort of patients with axSpA.
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Methods: We studied data from a longitudinal French cohort of early spondyloarthritis (DEvenir des Spondylarthopathies
Indifférenciées Récentes [DESIR]) with 72-month follow-up. Participants were followed up every 6 months for the first
2 years, then yearly. We excluded participants with an alternative diagnosis (other than axSpA) on follow-up (n=45) and prev-
alent cases of hypertension at baseline (n=32). Hypertension was defined with self-reported diagnosis, anti-hypertensive
medication use, or systolic blood pressure (BP) ≥ 140 mmHg or diastolic BP ≥ 90 mmHg on ≥2 visits. NSAID usage during
the prior 6 months was quantified using the ASAS NSAID index at each visit, and categorized as high (≥50) or low dose . To
study the relationship between time varying NSAID use and incident hypertension longitudinally, we used Cox proportional

Table 1. Baseline demographic and clinical characteristics among patients with axial spondyloarthritis without hypertension, stratified by high vs
low dose NSAID use. Abbreviations: BMI: Body mass index; CRP: C-reactive protein; ASDAS: Axial Spondyloarthritis Disease Activity Score; BAS-
DAI: Bath Ankylosing Spondylitis Disease Activity Index; HLA-B27: Human Leukocyte antigen-B27; IBD: Inflammatory Bowel Disease; TNF:
Tumor Necrosis Factor. Missing data (number of subjects, n): NSAID use: 4; Race-Ethnicity: 1; BASDAI score: 2; ASDAS: 4; Alcohol Use: 1; hyper-
lipidemia:1. * Coronary artery disease was patient-reported and included ischemia, coronary artery disease and cerebrovascular disease ** Peptic
ulcer disease was patient-reported and included perforation, ulcers, and dyspepsia † Including lymphoproliferative disorders ‡ Medication use
was reported as any use for the 6 months prior to the baseline visit
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hazards models. We sequentially adjusted for potential confounders in three models: age (Model 1), baseline factors includ-
ing comorbidities (Model 2), and time-varying covariates including disease activity and medication use (Model 3). We used
multiple imputation with chained equations for missing data and compared results to complete case analyses.

Results: We included 631 participants with axSpA (mean age at baseline 33.2 (8.5) years; 54% female, 89% white
(Table 1)). Two thirds were high dose NSAID users at baseline. Incident hypertension occurred in 70 (11%) individuals dur-
ing follow-up. After adjustment for confounders, high dose NSAID use was not associated with incident hypertension
(HR 1.01, 95% CI 0.98-1.02) (Table 2). Results were similar following multiple imputation and for complete case analyses.

Conclusion: In this axSpA inception cohort, we found no significant association between high dose NSAID use and the
development of hypertension. The anti-inflammatory effects of NSAIDs on disease activity might counterbalance the risk of
incident hypertension that is known to occur in the general population.

Disclosure: J. Meade Aguilar: None; J. Liew: None; R. Stovall: None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2,
5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; L. Gensler: Abb-
Vie/Abbott, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 0541

Measurement Properties of Disease Activity Instruments in Peripheral
Spondyloarthritis. an Analysis in the CRESPA Trial

Clementina L�opez Medina1, Anna Molto2, Dafne Capelusnik3, Philippe Carron4, Casper Webers5, Filip Van den Bosch6,
Annelies Boonen7 and Sofia Ramiro8, 1Reina Sofia University Hospital, Cordoba, Spain, 2Groupe Hospitalier Cochin, AP-
HP, Paris, France, 3Tel Aviv Sourasky Medical Center, Ramat Gan, Israel, 4UZ Gent, Gent, Belgium, 5Department of
Internal Medicine, Division of Rheumatology, Maastricht University Medical Centre, Maastricht, 6Ghent University
Hospital, Ghent, Belgium, 7Department of Internal Medicine, Division of Rheumatology, Maastricht University Medical
Center; Care and Public Health Research Institute (Caphri), Maastricht University, Maastricht, Netherlands, 8Leiden
University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 2. Results from crude and multivariable analyses for the association of high vs low dose NSAID use and the development of incident hyper-
tension Caption: The exposure (NSAID use) was time-varying in all Cox models. *Model 1 adjusted by age **Model 2 adjusted for baseline covar-
iates of age, sex, race/ethnicity, cardiovascular comorbidities, gastrointestinal comorbidities, diabetes **Model 3 additionally adjusted for time-
varying covariates of body mass index, BASDAI score, TNFi usage, steroid usage
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Background/Purpose: Un

derstanding the best-performing disease activity measure and response criterion in peripheral spondyloarthritis (pSpA) is
crucial for the development of future meaningful clinical studies. The aim of this study was to evaluate the construct validity

Table 1. Summary of the psychometric properties of the continuous outcome measurement instruments reflecting disease activity.

Table 2. Discriminatory ability of the dichotomous response criteria
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and discriminatory ability of various instruments to assess components of disease activity and response criteria in patients
with pSpA.

Methods: This is a post-hoc analysis of the CRESPA randomized controlled trial, which included active adult patients newly
diagnosed with early pSpA and fulfilling the ASAS classification criteria for pSpA. Patients were randomized to golimumab
(GOL) or placebo (PBO) with a 2:1 ratio. The data of the placebo-controlled part of the trial until week 12 were used. Con-
struct validity (known-group discrimination (SMD) in the baseline population), longitudinal construct validity
(i.e., Standardized Response Mean (SRM) and (Guyatt’s) effect size) and trial discrimination (standardized mean difference
(SMD)) of several continuous disease activity measure instruments (Table 1) were assessed. As part of trial discrimination,
Chi-square test was evaluated for binary outcomes.

Results: A total of 60 patients (40 GOL and 20 PBO) were included. Construct validity was better for composite outcomes
(i.e. DAPSA, BASDAI and ASDAS), showing a higher SMD between active and inactive patients. Longitudinal construct
validity was consistently good for composite outcomes (e.g. ASDAS and DAPSA) and globals (PGA and PhGA), with some
differences across methods. On the other hand, clinical trial discrimination was good for both composites (BASDAI, ASDAS,
DAPSA) and global (PGA, PhGA) outcomes, as well as for SJC (Table 1).

Finally, among the binary outcomes, trial discrimination was best for clinical remission (defined as absence of arthritis, enthe-
sitis and dactylitis), BASDAI50, DASPA-LDA and ASDAS-LDA (Table 2).

Conclusion: While both composite and global outcome measurement instruments performed well in pSpA, composite
scores like DAPSA, ASDAS and BASDAI additionally showed better construct validity. The definition of clinical remission
was the most discriminatory response criterion.

Disclosure: C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5,
6; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5; D. Capelusnik: None; P. Carron: None; C. Webers: None;
F. Van den Bosch: AbbVie/Abbott, 2, 6, Amgen, 6, Eli Lilly, 2, Fresenius Kabi, 6, Galapagos, 2, Janssen, 6, Novartis,
6, UCB, 6; A. Boonen: AbbVie, 2, 5, 6, Galapagos, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6; S. Ramiro: Abb-
Vie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6,
UCB, 1, 2, 5, 6.
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Impact of Peripheral Arthritis on Disease Activity Outcomes in Patients
with Axial Spondyloarthritis, Peripheral Spondyloarthritis and Psoriatic
Arthritis. Data from the ASAS-PerSpA Study

Clementina L�opez Medina1, Sofia Ramiro2, Dafne Capelusnik3 and Anna Molto4, 1Reina Sofia University Hospital,
Cordoba, Spain, 2Leiden University Medical Center, Bunde, Netherlands, 3Tel Aviv Sourasky Medical Center, Ramat Gan,
Israel, 4Groupe Hospitalier Cochin, AP-HP, Paris, France
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Background/Purpose: Patients with spondyloarthritis (SpA) can present with several phenotypes (i.e., axial SpA
(axSpA), peripheral SpA (pSpA) and Psoriatic Arthritis (PsA)) and peripheral arthritis can occur either concomitantly
with the axial disease or independently. Peripheral arthritis can impact disease activity outcomes, but data is
lacking on the potentially different magnitude of this effect across the phenotypes of the disease. The objectives of
this study were: a) to determine the independent impact of the presence of peripheral arthritis on disease activity out-
comes across all SpA phenotypes; b) to investigate differences in this impact across SpA phenotypes (axSpA, pSpA
and PsA).

Methods: This analysis is derived from the cross-sectional ASAS-PerSpA study. The impact of peripheral arthritis
(i.e., history of peripheral arthritis and current peripheral arthritis) on BASDAI, ASDAS, DAPSA, DAS28 and DAS44
was initially explored using multivariable models encompassing the other peripheral manifestations (enthesitis), as well
as socio-demographic, disease-related and treatment variables. Then, analyses were stratified by phenotype. All the
obtained regression coefficients were standardized to allow for comparisons across the different disease activity
measures.

Results: A total of 4185 patients (2719 axSpA, 433 pSpA, 1033 PsA) were included. Multivariabçe analyses in the overall
population revealed that a history of arthritis exclusively affected DAS44, while current arthritis influenced all disease activ-
ity outcomes, with a more pronounced effect on DAPSA than on BASDAI, ASDAS, DAS28 or DAS44 (Table 1). Multivar-
iable analyses across phenotypes showed very similar results. Current arthritis significantly impacted BASDAI, ASDAS,
DAPSA, DAS28 and DAS44 in the three subtypes. However, this effect was larger for DAPSA than for the other outcomes
(Table 2).

Table 1. Impact of peripheral manifestations on disease activity outcomes in SpA (multivariable multilevel models adjusted for country).

Table 2. Impact of peripheral manifestations on disease activity outcomes stratified in axSpA, pSpA and PsA (multivariable multilevel models
adjusted for country).
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Conclusion: Peripheral arthritis, particularly its current presence, significantly impacts disease activity outcome measures in
SpA patients. Notably, this impact remains consistent across the different phenotypes of SpA, but with a larger impact on
DAPSA compared to the remaining disease activity measurement instruments.

Disclosure: C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5,
6; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfi-
zer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; D. Capelusnik: None; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 0543

Impact of Peripheral Manifestations on Function, Health, and Work
Productivity in Patients with Axial Spondyloarthritis, Peripheral
Spondyloarthritis and Psoriatic Arthritis. Data from the ASAS-
PerSpA Study

Clementina L�opez Medina1, Anna Molto2, Dafne Capelusnik3 and Sofia Ramiro4, 1Reina Sofia University Hospital,
Cordoba, Spain, 2Groupe Hospitalier Cochin, AP-HP, Paris, France, 3Tel Aviv Sourasky Medical Center, Ramat Gan, Israel,
4Leiden University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Peripheral musculoskeletal manifestations can occur either concomitantly with axial disease or
independently in patients with spondyloarthritis (SpA). However, it is not known whether the impact of peripheral mani-
festations on disease outcomes is different across the SpA phenotypes (axial SpA (axSpA), peripheral (pSpA) and pso-
riatic arthritis (PsA)). The aims of this study were: a) to determine the independent impact of the presence of peripheral
manifestations on various disease outcomes in SpA; b) to investigate potential differences in this impact across SpA
phenotypes.

Methods: Patients from the cross-sectional ASAS-PerSpA study with axSpA, pSpA or PsA were included. The impact of
peripheral involvement (i.e., history of peripheral arthritis, current peripheral arthritis, history of peripheral enthesitis, current
peripheral enthesitis and history of dactylitis) on BASFI, ASAS-HI, EQ5D and WPAI was assessed in multivariable models
(zero-inflatedmodel forWPAI and linear mixedmodels with random effects for the other outcomes, with “country” as a random

Table 1. Impact of peripheral manifestations on disease outcomes in SpA (multivariable multilevel models adjusted for country).
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effect) encompassing all the peripheral manifestations as the main variables of interest. Finally, analyses were stratified by dis-
ease phenotype.

Results: A total of 4185 patients (2719 axSpA, 433 pSpA, 1033 PsA) were included. Multivariable models showed that his-
tory of arthritis exclusively affected WPAI, while current arthritis influenced both the EQ5D and WPAI. A history of peripheral
enthesitis impacted on ASAS-HI, EQ5D and WPAI, while current peripheral enthesitis affected all outcomes, including the
BASFI (Table 1).

After stratification, multivariable analyses showed very similar results across SpA phenotypes. The impact of history of arthri-
tis on the four outcomes was very similar in axSpA, pSpA and PsA, as well as the impact of current arthritis. Similarly, history
of peripheral enthesitis and current peripheral enthesitis showed very similar results across phenotypes (Table 2).

Conclusion: Patients with SpA with peripheral manifestations have significantly worse function, health, and work productiv-
ity. Notably, this impact is very similar across the different phenotypes of SpA.

Disclosure: C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5,
6; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5; D. Capelusnik: None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfa-
sigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.

Table 2. Impact of peripheral manifestations on disease outcomes stratified in axSpA, pSpA and PsA (multivariable multilevel models adjusted for
country).
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Abstract Number: 0544

A Two-year Comparison of Spinal and Hip Mobility Between Axial
Spondyloarthritis and Chronic Back Pain Patients in the
SPondyloArthritis Caught Early (SPACE) Cohort

Ana Bento da Silva1, Sofia Ramiro2, Miranda van Lunteren1, Mary Lucy Marques3, Marleen Van De Sande4, Camilla
Fongen5, Sofia Exarchou6, Roberta Ramonda7, Desiree van der Heijde8 and Floris van Gaalen9, 1Leiden University
Medical Center, Leiden, Zuid-Holland, Netherlands, 2Leiden University Medical Center, Bunde, Netherlands, 3Leiden
University Medical Center, Coimbra, Zuid-Holland, Portugal, 4Amsterdam Institute for Infection & Immunity and Reade
and Amsterdam UMC, Amsterdam, Netherlands, 5Diakonhjemmet Hospital, Oslo, Norway, 6Lund University, Åkarp,
Sweden, 7Rheumatology Unit, University of Padova, Italy, Padova, Italy, 8Department of Rheumatology, Leiden
University Medical Center, Meerssen, Netherlands, 9LUMC, Leiden, Zuid-Holland, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) frequently leads to reduced spinal and hip mobility, though evidence
pertains mostly to patients with longstanding disease and radiographic damage. More recently, impaired mobility has also
been reported in early axSpA. However, little is known about how spinal and hip mobility change in the first years of the dis-
ease, especially in comparison to patients with non-axSpA chronic back pain (CBP). We aimed to compare spinal and hip
mobility at baseline and after 2 years (2y) in early axSpA and non-axSpA CBP patients.

Methods: Baseline and 2y data of the SPondyloArthritis Caught Early (SPACE) cohort (CBP ≥3 months and ≤2y, starting <
45 years) were analyzed. Patients had a diagnosis of axSpA or non-axSpA given by the treating rheumatologist at 2y, with a high
level of confidence.1 The following mobility measures were assessed: occiput-to-wall distance (OWD), cervical rotation, chest
expansion, lateral spinal flexion (LSF), modified Schober test (mSchober) and intermalleolar distance (IMD). BASMI was calcu-
lated. The proportion of patients with an impaired measure (< 2.5th percentile curves derived from healthy individuals;2 >97.5th

for BASMI; >0cm for OWD) was also reported. For the assessment of each outcome, only patients with data available at both
baseline and 2y were included. Paired t-test (or Wilcoxon signed rank test, as appropriate) was used to compare baseline and
2y results within groups. Linear or zero-inflated negative binomial regression was conducted to compare 2y outcomes between
groups, adjusting for the baseline value (comparable to modelling a 2y change in the outcome), age, sex and NSAIDs use.

Table 1. Spinal and hip mobility measures at baseline and 2 years in axSpA and non-axSpA chronic back pain patients
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Results: Data was available at both timepoints on ≥1 of the assessed outcomes in 286 axSpA and 117 non-axSpA patients.
AxSpA (vs non-axSpA) patients were more frequently male (52% vs 25%) and had more SpA features (mean [SD]: 5 [2] vs
3 [1]). Age (mean [SD]: 30 [8] vs 31 [8] years) and symptom duration (mean [SD]: 13 [7] vs 14 [7] months) were similar
between groups.

Figure 1. Impact of axSpA vs non-axSpA chronic back pain on 2-years spinal and hip mobility measures
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At baseline, 51% axSpA and 53% non-axSpA patients had ≥1 impaired spinal mobility measure (Table 1). Overall, poorer
mobility was observed in non-axSpA (vs axSpA) patients, except for OWD. After 2y, cervical rotation and BASMI significantly
improved in both groups (mean [SD] improvement axSpA vs non-axSpA: cervical rotation 2.4 [11.9] vs 2.8 [12.1]; BASMI 0.2
[0.8] vs 0.2 [0.7]), and LSF and mSchober only in axSpA (LSF 1.1 [4.5]; mSchober 0.3 [1.2]).

In adjusted multivariable analysis (Figure 1), at 2y, axSpA (vs non-axSpA) was associated with larger improvements in
mSchober (β [95% CI]: 0.26 [0.03; 0.50]), IMD (4.86 [1.93; 7.80]) and BASMI (-0.24 [-0.41; -0.08]), and with higher odds
of OWD impairment (OR [95% CI]: 0.09 [0.01; 0.83]). No differences between groups were observed for cervical rotation,
chest expansion or LSF.

Conclusion: Impaired spinal and hip mobility are common in early axSpA and, most notably, non-axSpA patients. After 2y,
mobility measures remain relatively unchanged. Nevertheless, axSpA is associated with larger improvements in mSchober,
IMD and BASMI, and with higher odds of OWD impairment.

References: 1. Marques ML, ARD 2024;83:589-98; 2. Ramiro S, ARD 2015;74:1218-24

Disclosure: A. Bento da Silva: None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2,
6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; M. van Lunteren: None; M. Marques: None;
M. Van De Sande: Abbvie, 2, Eli Lilly, 2, 5, Janssen, 5, 6, Novartis, 2, 5, 6, UCB, 2, 5, 6; C. Fongen: None;
S. Exarchou: AbbVie/Abbott, 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1; R. Ramonda: AbbVie/Abbott, 6, Eli Lilly,
2, 6, Novartis, 1, 6, Pfizer, 6, UCB, 6; D. van der Heijde: AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos,
2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; F. van Gaalen:
AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal
fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5.

Abstract Number: 0545

Missing Data in Observational Studies: Investigating Cross-sectional
Single Imputation Methods for Assessing Disease Activity in Axial
Spondyloarthritis

Stylianos Georgiadis1, Marion Pons2, Simon Horskjær Rasmussen2, Merete Hetland3, Louise Linde2, Daniela
DiGuiseppe4, Brigitte Michelsen5, Johan Karlsson Wallman6, Tor Olofsson7, Karel Pavelka8, Jakub Z�avada8, Bente
Glintborg9, Anne Gitte Loft10, Catalin Codreanu11, Daniel Melim12, Diogo Esperança Almeida13, Tore K. Kvien14, Vappu
Rantalaiho15, Ritva Peltomaa16, Bjorn Gudbjornsson17, Olafur Palsson18, Ovidiu Rotariu19, Ross MacDonald19, Ziga
Rotar20, Katja Perdan-Pikmajer20, Karin Laas21, Florenzo Iannone22, Adrian Ciurea23, Mikkel Ostergaard24 and Lykke
Oernbjerg1, 1Rigshospitalet Glostrup, Glostrup, Hovedstaden, Denmark, 2Rigshospitalet Glostrup, Glostrup, Denmark,
3Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark, 4Karolinska Institutet, Stockholm,
5Rigshospitalet Glostrup, Diakonhjemmet Hospital and Sørlandet Hospital, Copenhagen, Denmark, 6Lund University,
Department of Clinical Sciences Lund, Section of Rheumatology and Skåne University Hospital, Lund, Sweden, Lund,
Skane Lan, Sweden, 7Lund University, Department of Clinical Sciences Lund, Section of Rheumatology and Skåne
University Hospital, Lund, Sweden, Lund, Sweden, 8Institute of Rheumatology and Charles University, Praha,
Czech Republic, 9DANBIO, Rigshospitalet Glostrup and University of Copenhagen, Virum, Denmark, 10Aarhus University
Hospital and Aarhus University, Horsens, Denmark, 11University of Medicine and Pharmacy, Bucharest, Romania,
12Hospital Egas Moniz, Lisbon, Portugal, 13Hospital de Braga, Braga, Portugal, 14Center for treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway and University of Oslo (UiO), Institute of
Clinical Medicine, Oslo, Norway, Oslo, Norway, 15Tampere University Hospital, Tampere University and Kanta-Häme
Central Hospital, Tampere, Finland, 16Helsinki University Hospital and University of Helsinki, Helsinki, Finland,
17Landspitali University Hospital and University of Iceland, Reykjavik, Iceland, 18University of Iceland and Skåne
University Hospital, Reykjavik, Iceland, 19University of Aberdeen, Aberdeen, United Kingdom, 20University Medical
Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 21East-Tallinn Central Hospital, Tallinn, Estonia,
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22Rheumatology Unit- University of Bari "Aldo Moro", IT, Bari, Italy, 23University Hospital Zurich, Zürich, Switzerland,
24Department of Clinical Medicine, University of Copenhagen and Center for Rheumatology, Copenhagen Center for
Arthritis Research, Glostrup, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In observational studies, several longitudinal methods have been proposed to impute missing data
of an individual by using the available information of the same individual at other time points. An alternative approach is to
apply a cross-sectional method which imputes missing values of an individual at a particular time point based on the avail-
able information from other individuals at that time point. We aimed to compare selected cross-sectional methods for imput-
ing disease activity in longitudinal observational data of patients with axial spondyloarthritis (axSpA).

Methods: Data on patients with axSpA from 10 European registries were used to conduct a simulation study. Patients initi-
ating a tumour necrosis factor inhibitor or an interleukin-17A inhibitor as their first biological disease-modifying anti-rheumatic

Table 1. Summary of the cross-sectional imputation methods
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drug between 2017 and 2021 were included. Disease activity was assessed by the Axial Spondyloarthritis Disease Activity
Score using C-reactive protein (ASDAS) and the achievement of low disease activity (LDA; ASDAS< 2.1) at baseline, 6 and
12months. In a simulation setting, we applied 9 single cross-sectional imputation methods, divided into three groups: mean,
regression and hot deck imputation (Table 1), while complete case analysis was applied as a comparator method to impu-
tation. The performance of each imputation method was evaluated via relative bias, i.e., the difference between the esti-
mated and the true value, divided by the true value, for mean ASDAS and derived proportion of patients achieving LDA.
Analyses were carried out for a sample size of 1,000, where 60% of data were missing at random, and 1,000 simulated
datasets were generated. Simulations were conducted separately for each of the three time points.

Results: Data from 8,583 patients who had at least one available ASDAS registration at any time point were included in the
simulations. Mean (standard deviation) ASDAS at baseline, 6 months and 12 months were 3.7 (1.1), 2.0 (1.0) and 1.8 (0.9),
respectively. Overall, the simulation results showed that performance of the imputation methods was better for missing
follow-up data than for missing baseline data, and higher bias was observed when assessing achievement of ASDAS LDA
than for mean ASDAS (Figure 1). When estimating the mean ASDAS, all predictive mean hot deck methods had a relative
bias < 2% for baseline data, while mean and regression methods resulted in a bias >5%. For missing values at both
follow-up time points, all imputation methods had a bias < 5%. The lowest bias was observed for linear regression and pre-
dictive mean hot deck methods (< 1%) at 6 months, and for predictive mean hot deck (< 2%) at 12 months. Regarding per-
formance for estimating ASDAS LDA, all imputation methods resulted in bias > 5% at baseline, while predictive mean hot
deck methods consistently resulted in a bias < 5% at both follow-up time points.

Conclusion: This study adds knowledge regarding possible methods for handling missing data in observational research.
Of the 9 cross-sectional imputation methods, the three hot deck single imputation methods using predictive mean matching
showed the highest robustness and thus constitute the suggested approaches.

Figure 1. Mean ASDAS (upper panel) and corresponding proportion of patients achieving ASDAS low disease activity (lower panel) in simulated
data of sample size 1,000, where 60% of data were missing at random. Black horizontal lines represent the true values for each time point. True
values were determined on the complete case data, i.e., pooled registrations with complete data for ASDAS at a particular time point. Methods
requiring only categorical covariates (conditional M-SI and conditional HD-SI) did not produce results at all time points due to insufficient number
of individuals in classes in the simulated datasets. ASDAS: Ankylosing Spondylitis Disease Activity Score based on C-reactive protein; CCA: com-
plete case analysis; HD-SI: hot deck single imputation; LR-SI: linear regression single imputation.
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Disclosure: S. Georgiadis: Novartis, 5, UCB, 5; M. Pons: Novartis, 5, UCB, 5; S. Rasmussen: Novartis, 5;
M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to
my institution, no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee, Medac, 6, 12, Paid to my institu-
tion, no personal fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to
my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee, UCB, 6, 12, Paid to my institu-
tion, no personal fee; L. Linde: Novartis, 5, UCB, 5; D. DiGuiseppe: None; B. Michelsen: Novartis, 5, 6; J. Karlsson
Wallman: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; T. Olofsson: MSD, 12, Co-author of paper
without financial support, UCB, 12, Co-author of paper without financial support; K. Pavelka: AbbVie/Abbott, 6, Bris-
tol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6; J. Z�avada: AbbVie/Abbott, 1, Astra-
Zeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Pfizer,
5, Sandoz, 5; A. Loft: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6;
C. Codreanu: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 2, 6, Ewopharma, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Sandoz, 2, 6; D. Melim: None; D. Esperança Almeida: None; T. Kvien: AbbVie/Abbott, 1, 2, 5, Bris-
tol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal, 6, Janssen, 2, 6, Novartis, 2, 5, Pfizer, 2, 5, Sandoz,
2, 6, UCB, 2, 5; V. Rantalaiho: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 1, Novartis, 6, Viatris, 6;
R. Peltomaa: None; B. Gudbjornsson: None; O. Palsson: None; O. Rotariu: None; R. MacDonald: None; Z. Rotar:
None; K. Perdan-Pikmajer: None; K. Laas: AbbVie/Abbott, 6, Janssen, 6, Novartis, 6; F. Iannone: AstraZeneca,
2, GSK, 2, Pfizer, 2, UCB, 2; A. Ciurea: None; M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck, 2, 6, Mun-
dipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6; L. Oernbjerg: Novartis, 5, UCB, 5.

Abstract Number: 0546

Hiding in Plain Sight: The Impact of Implementing an Automated
Inflammatory Back Pain Screening Tool on the Identification of Axial
Spondyloarthritis in a Community Rheumatology Practice

Nehad Soloman1, Jawad Bilal2 and John Tesser3, 1Arizona Arthritis & Rheumatology Associates, P.C., Glendale, AZ,
2Arizona Arthritis & Rheumatology Associates, PC, Tucson, AZ, 3Arizona Arthritis and Rheumatology Associates, P.C.,
Phoenix, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a chronic inflammatory disease affecting 1.4% of the US adult
population. The leading clinical symptom of axSpA is chronic inflammatory back pain (IBP) with onset before age 45 years.
Diagnostic delay and under recognition of the disease results in poor long-term outcomes. Moreover, current healthcare
shortages impose higher demands on healthcare providers and limit their ability to adequately manually screen for underly-
ing conditions such as axSpA. To address these challenges, this study aimed to assess the impact of implementing an auto-
mated IBP screening tool into the electronic health record (EHR) on the identification of axSpA in both new and established
patients in a community rheumatology practice.

Methods: A validated and accepted (IBP) screening tool was integrated into the EHR patient intake form through an innova-
tive partnership between NextGen Healthcare, Ecosystem partners, and a large community rheumatology practice
(12 clinics) in the Southwest US. Customized alerts were automatically generated by the EHR and sent to the treating rheu-
matologist for review. Additional customized EHR query sets were employed to identify patients who may have initially been
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missed. New patients were defined as those with a first or second visit that occurred during the study period of October
2021 to October 2023. Established patients were defined as those with a third or subsequent visit that occurred before
January 1, 2023.

Results: Among 19,875 new patients screened, 1,457 (7.3%) had a positive IBP screening form. Of patients with a positive
IBP result, 180 (12.4%) were subsequently diagnosed with axSpA. A separate analysis of 94,606 established patients iden-
tified 223 patients (0.24%) who had a positive IBP screening form, and of these, 61 (27.4%) had a subsequent diagnosis of
axSpA. Ultimately, a total of 14.3% of all positive IBP screening forms resulted in a diagnosis of axSpA.

Conclusion: Implementation of an automated IBP screening tool into the EHRwithin community practices may help with the
rapid identification of patients with axSpA, leading to earlier diagnosis. This can reduce existing gaps in care by identifying
patients within an existing practice who have been missed, and potentially improve long-term outcomes as a result of earlier
initiation of therapeutic intervention.

Disclosure: N. Soloman: AbbVie/Abbott, 6, Amgen, 6, AstraZeneca, 6, aurinia, 2, GlaxoSmithKlein(GSK), 6, Janssen,
6, Novartis, 2, UCB, 6; J. Bilal: None; J. Tesser: AbbVie/Abbott, 1, 2, 5, 6, Alpine, 5, Amgen, 1, 2, 5, 6, Anthrosi Ther-
apeutics, 5, AstraZeneca, 1, 2, 5, 6, Aurinia, 1, 2, 5, 6, Bendcare, 5, 6, Biogen, 5, 6, Boehringer-Ingelheim, 1, 2, 5, 6,
Bristol-Myers Squibb(BMS), 1, 2, 5, 6, Celgene, 5, Corevitas, 5, CSL Behring, 5, DRL, 5, Eli Lilly, 1, 2, 5, 6, Emerald,
5, Exagen, 5, Genentech, 5, 6, Gilead, 5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Global Health Living Foundation, 5, Horizon,
5, Janssen, 1, 2, 5, 6, Kolon TissueGene, 5, Merck/MSD, 5, Mitsubishi, 5, Novartis, 1, 2, 5, Organogenesis, 5, Pfizer,
1, 2, 5, 6, Roche, 5, Samumed/Biosplice, 1, 2, 5, Sanofi/Genzyme, 1, 2, 5, 6, Selecta, 5, Setpoint, 2, 5, Sun Pharma,
5, Takeda, 5, UCB, 1, 2, 5, Vindico, 6, Vorso, 5.

Abstract Number: 0547

EspANDE Project: Improvement of Primary Care-Rheumatology
Coordination in Spondyloarthritis in a Health Area in Northern Spain

Julio S�anchez-Martín1, Cristina Martinez-Dubois2, Javier Rueda Gotor3, Gabriel Pinedo-Lopez2, Alvaro Perez-Martin2,
Roberto Gonzalez-Santamaria2, Belén Atienza-Mateo4, Vanesa Calvo-Rio5, Inigo Gonzalez-Mazon6, Natalia Palmou
Fontana4, Enriqueta Peiro-Callizo2, Diana Prieto-Peña4, Lara Sanchez Bilbao7, Fernando Lopez-Gutierrez8 and Ricardo
Blanco-Alonso9, 1Hospital Universitario 12 de Octubre, Madrid, Spain, 2Department of Rheumatology, Hospital
Universitario Marqués de Valdecilla, IDIVAL, Immunopathology Group, Santander, Spain, Santander, Cantabria, Spain,
3Hospital Sierrallana, Torrelavega, Cantabria, Spain, 4Division of Rheumatology, Hospital Universitario Marqués de
Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria, Spain, 5Valdecilla Hospital, Santander, Cantabria,
Spain, 6H. U. Marques de Valdecilla, Santander, Cantabria, Spain, 7Rheumatology and Ophthalmology. Hospital
Universitario Marques de Valdecilla, Santander, Cantabria, Spain, 8Rheumatology, Hospital Universitario Marqués de
Valdecilla, IDIVAL, Santander, Cantabria, Spain, 9Division of Rheumatology, Hospital Universitario Marqués de Valdecilla.
IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthritis (SpA) constitutes a diverse set of inflammatory rheumatic diseases with a preva-
lence of 1.9% in the general population. Diagnostic delay, identified as a determining factor in the worsening of the disease,
has been pointed out in the ATLAS 2017 study with an average of almost 9 years, significantly affecting the quality of life of
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patients1,2,3. This study addresses early detection as a crucial challenge for health professionals, seeking to improve the
functional situation of patients, reduce comorbidities and prevent loss of quality of life.

The EspAnde project focuses on optimizing the coordination between Primary Care (PC) and Rheumatology, through
the Musculoskeletal Unit (MSU), with the purpose of identifying, implementing and evaluating improvements in the care
pathway for patients with spondyloarthritis. The objective is to promote early referral, reducing diagnosis and treatment
times.

Methods: A Working Group composed of PC physicians and rheumatologists from the MSU was founded. The current sit-
uation of the care process for patients with spondyloarthritis in the Health Area was analyzed, developing solutions such as
an early referral algorithm and a screening test (PURE 4), both integrated into the PC Cantabria computer program. The
MSU provided training to PC professionals for correct implementation. Impact monitoring and measurement was carried
out, including analysis of results.

Results: In 2021, the diagnostic delay in patients with SpA in the Santander area was 44 months. Two years after the imple-
mentation of the project, a significant reduction was achieved, reaching an average diagnosis time of 16 months in 2023,
representing a median decrease of 28 months (Figure 1). In 2023, upon arrival at the Rheumatology department, 71% of
patients were able to confirm or rule out the diagnosis on the first visit, compared to 43% at baseline, indicating a positive
impact of the project on the efficiency of early diagnosis.

Conclusion: The EspAnde project has proven to be highly effective by significantly reducing the diagnostic delay of spondy-
loarthritis in the Santander area, going from 44 months in 2021 to 16 months in 2023. The collaboration between Primary
Care and Rheumatology, supported by algorithms and screening tests, has improved diagnostic certainty upon reaching
the Rheumatology service, reaching 71% in 2023. This approach has also strengthened care coordination and highlights
the importance of the sustainability and continuity of these practices. Furthermore, early detection is expected to have a pos-
itive impact on patients’ quality of life. These lessons learned and encouraging results suggest potential for replication and
adaptation of these strategies in other healthcare settings.

Disclosure: J. S�anchez-Martín: None; C. Martinez-Dubois: None; J. Rueda Gotor: None; G. Pinedo-Lopez: None;
A. Perez-Martin: None; R. Gonzalez-Santamaria: None; B. Atienza-Mateo: None; V. Calvo-Rio: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6; I. Gonzalez-Mazon: None; N. Palmou Fontana: None; E. Peiro-
Callizo: None; D. Prieto-Peña: None; L. Sanchez Bilbao: None; F. Lopez-Gutierrez: AstraZeneca, 12, Formation/
Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/congress attendance;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.
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Abstract Number: 0548

Associations and Impact of Kinesiophobia on Patient Reported Outcomes
and Performance-based Mobility Measures in Patients with Axial
Spondyloarthritis

David Kiefer1, Juergen Braun2, Uta Kiltz3, Niklas Kolle1, Lucia Schneider1, Ioana Andreica4, Bjoern Buehring5, Philipp Sewerin6,
Imke Redeker7, Styliani Tsiami8, Susanne Herbold9 and Xenofon Baraliakos8, 1Ruhr-Universität Bochum; Rheumazentrum
Ruhrgebiet, Herne, Germany, 2Rheuma Praxis, Ruhr-University Bochum, Berlin, Germany, 3Rheumazentrum Ruhrgebiet
Herne, Ruhr-University, D-44649 Herne, Germany, 4Rheumazentrum Ruhrgebiet Herne, Herne, Germany, 5Bergisches
Rheuma-ZentrumWuppertal; Ruhr-Universität Bochum, Wuppertal, Germany, 6Ruhr-Universität Bochum, Rheumazentrum
Ruhrgebiet, Herne, Germany, 7Ruhr Universität Bochum, Bochum, Germany, 8Rheumazentrum Ruhrgebiet Herne, Ruhr-
University Bochum, Herne, Germany, 9Rheumazentrum Ruhrgebiet, Herne, Herne, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

*variables are mean ± standard deviation if not otherwise indicated; ASPI: the AS physical performance index; ASDAS: AS Disease Activity Score;
SPPB: Short Physical Performance Battery, BASMI: Bath Ankylosing Spondylitis (AS) Metrology Index; BASDAI: Bath AS Disease Activity Index;
BASFI: Bath AS Functional Index; CRP: C-reative protein; NSAIDs: Non-steroidal anti-inflammatory drugs; axSpA= axial spondyloarthritis; NRS
= numerical rating scale; mSQUASH: the modified-Short QUestionnaire to Assess Health-enhancing physical activity; TSK: Tampa Scale for Kine-
siophobia FABQ: Fear-Avoidance Beliefs Questionnaire; FABQ1: ’physical activity’; FABQ2: ’work as cause of pain’ FABQ3: ’patients’ assump-
tions of their probable return to work’
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Background/Purpose: Kinesiophobia, defined as the fear of movement, poses a significant barrier to effective rehabilita-
tion, functional recovery, and adequate physical activity.

To investigate the impact of kinesiophobia on patients with axial spondylo-arthritis (axSpA), and its relation to global
functioning and health, disease activity, function, spinal mobility and physical activity in comparison to healthy controls
(HC).

Methods: Post-hoc analysis of an observational study in which consecutive patients with axSpA (n=100) and 20 healthy
controls (HC) were examined by the Tampa scale of kinesiophobia (TSK), and the Fear avoidance belief questionnaire
(FABQ). Patient reported outcomes and objective assessments of disease activity (ASDAS, BASDAI), physical function
(BASFI), global health and functioning (ASAS HI), daily level of physical activity (mSQUASH) as well as the BASMI, the AS
physical performance index (ASPI) and the Short Physical Performance Battery (SPPB) were collected. Categorical analysis
to differentiate results of patients with minimal/low (TSK ≤ 28) and moderate/high (TSK >28) kinesiophobia as well as linear
correlations comparing TSK and FABQ with demographic data and clinical assessments were performed.

Results: While demographic data for age, sex and BMI were comparable, patients with axSpA showed higher TSK (25.5
±6.8 vs 14.0±5.1) and FABQ scores (40.1±22.6 vs 3.1±6.9), worse results for pain, daily level of physical activity
(p=0.001) and performance based tests compared to HC, all p≤ 0.001 (Table 1). Categorical analysis of kinesiophobia levels

*variables are mean ± standard deviation if not otherwise indicated; ASDAS: AS Disease Activity Score; BASMI: Bath Ankylosing Spondylitis
(AS) Metrology Index; BASDAI: Bath AS Disease Activity Index; BASFI: Bath AS Functional Index; CRP: C-reative protein; r-axSpA = radiographic
axial spondyloarthritis (axSpA); non-radiographic axSpA (nr-axSpA); NRS = numerical rating scale; mSQUASH: the modified-Short QUestionnaire
to Assess Health-enhancing physical activity; TSK: Tampa Scale for Kinesiophobia FABQ: Fear-Avoidance Beliefs Questionnaire;

1111

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



revealed that patients with moderate to high kinesiophobia performed significantly worse in ASPI (32.2±15.0 vs 42.0±18.3)
and SPPB (10.4±1.3 vs 9.7±1.5), and showed numerical impairments in BASMI (3.8±1.7 vs 4.3±2.6), (Table 2). Significant
correlations between TSK/FABQ and assessments were observed for ASAS HI (r=0.45 and r=0.52) and BASFI (r=0.38
and r=0.44), but not for ASPI, SPPB, mSQUASH. Weak correlations were found for BASMI (r=0.24 and r=0.38) and BASDAI
scores (both r=0.35), see Table 3.

*p<0.05; ** =p <0.001; ***=p<0.0001; BMI = body mass index; bDMARD = biological Disease Modifying AntiRheumatic Drugs; CRP = C-reactive
protein; NSAID = non-steroidal anti-inflammatory drugs; axSpA = axial spondyloarthritis; ASPI: the AS physical performance index; ASDAS: AS
Disease Activity Score; SPPB: Short Physical Performance Battery, BASMI: Bath Ankylosing Spondylitis (AS) Metrology Index; BASDAI: Bath
AS Disease Activity Index; BASFI: Bath AS Functional Index; axSpA= axial spondyloarthritis; mSQUASH: the modified-Short QUestionnaire to
Assess Health-enhancing physical activity; TSK: Tampa Scale for Kinesiophobia FABQ: Fear-Avoidance Beliefs Questionnaire; FABQ1: ’physical
activity’; FABQ2: ’work as cause of pain’ FABQ3: ’patients’ assumptions of their probable return to work’
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Conclusion: Kinesiophobia is a clinically relevant issue for patients with axSpA, with impaired mobility found in patients
reporting moderate to high TSK and FABQ scores. The degree of kinesiophobia showed stronger correlations with physical
function, global functioning and health than with mobility and physical activity.

Disclosure: D. Kiefer: AbbVie/Abbott, 6, Novartis, 6, UCB, 1, 6; J. Braun: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Boeh-
ringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Celltrion, 2, 5, 6, Centocor, 2, 5, 6, Chugai,
2, 5, 6, Eli Lilly, 2, 5, 6, Medac, 2, 5, 6, MSD (Schering-Plough), 2, 5, 6, Mundipharma, 2, 5, Novartis, 2, 5, 6, Pfizer
(Wyeth), 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6,
Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK, 5, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; N. Kolle: None; L. Schneider: None; I. Andreica: None; B. Buehring:
AbbVie/Abbott, 2, 6, 12, Travel reimbursement, Alexion, 2, Amgen, 2, 6, 12, Travel reimbursement, Biogen, 6, Boehrin-
ger-Ingelheim, 6, Gilead, 6, Janssen, 12, Travel reimbursement, Merck/MSD, 12, Travel reimbursement, Sanofi-
Genzyme, 6, Theramex, 2, 6, 12, Travel reimbursement, UCB, 2, 6, 12, Travel reimbursement; P. Sewerin: AbbVie,
2, 6, Amgen, 2, 6, AXIOM Health, 2, Biogen, 2, 6, Bristol Myers Squibb, 2, 6, Celgene, 2, 6, Chugai, 2, Deutscher
Psoriasis-Bund, 2, Eli Lilly, 2, 6, Gilead Sciences, 2, 6, Hexal Pharma, 2, 6, Janssen-Cilag, 2, 6, Johnson & Johnson,
2, 6, Mediri GmbH, 2, Novartis Pharma, 2, 6, Onkowissen GmbH, 2, Pfizer, 2, 6, Pharma Marketing Ltd/Chugai Europe,
2, Rheumazentrum Rhein-Ruhr, 2, 6, Roche Pharma, 2, 6, Sanofi-Genzyme, 2, 6, Spirit Medical Communication,
2, Swedish Orphan Biovitrum, 2, 6, UCB Pharma, 2, 6; I. Redeker: None; S. Tsiami: None; S. Herbold: None;
X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor, Eli Lilly,
2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis, 2, 5, 6, 12,
Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor.

Abstract Number: 0549

Global Distribution and Determinants of Diagnostic Delay Across Diverse
Spondyloarthritis Entities: Data from the International ASAS-
Perspa Study

Nelly Ziade1, Sherif Gamal2, Maroun Aoun3, Ihsane Hmamouchi4, Clementina L�opez Medina5, Maxime Dougados6 and
Bassel Elzorkany7, and ASAS-PerSpA, 1Saint-Joseph University, Beirut, Lebanon, 2Cairo University, Cairo, Egypt, 3Saint
Joseph University, Beirut, Lebanon, 4Rheumatology Unit, Lalla Aicha Temara Hospital, Temara, Rabat, Morocco, 5Reina
Sofia University Hospital, Cordoba, Spain, 6Rheumatology Department, Cochin Hospital and Clinical Epidemiology and
Biostatistics, University of Paris, INSERM (U1153), Paris, France, 7Private (BZRC), Cairo, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnostic delay (DD) in spondyloarthritis (SpA) is well documented, but most of the available data
are reported in patients with axial SpA (axSpA). In this ancillary analysis from the international ASAS-PerSpA study, we aimed
to estimate the DD across all SpA entities, considering the inaugural disease manifestation, and evaluate the factors associ-
ated with DD.

Methods: This is an ancillary analysis of the ASAS-PerSpA study, based on 4,339 patients diagnosed by their rheumatolo-
gists with any SpA entity (axSpA, peripheral SpA (pSpA), inflammatory bowel diseases associated SpA (IBD-SpA), reactive
arthritis (ReA), Juvenile SpA (Juv) also including psoriatic arthritis (PsA). The first disease manifestation was identified across
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SpA entities and classified as axial, peripheral (arthritis, enthesitis, or dactylitis), and extra-musculoskeletal (EMM). In addi-
tion, the time lag between EMM and musculoskeletal manifestation (MM) was calculated. The DD was estimated using
two definitions (definition 1, including the EMM as an accepted inaugural manifestation, and definition 2, considering the first
MM as the onset of the rheumatic disease). DD was compared across disease entities using the Kruskal-Wallis test. Factors
associated with DD, using definition 2, were evaluated using 4 multivariable linear regression models (axSpA, PsA, pSpA,
and IBD-SpA, respectively).

Figure 1. Time gap between the onset of the extramusculoskeletal manifestation (psoriasis or inflammatory bowel disease (IBD)) and the onset of
musculoskeletal manifestation in psoriasis and IBD, respectively

Figure 2. Diagnostic delay across spondyloarthritis (SpA) disease entities
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Results: The analysis included 2622 patients with axSpA, 1016 with PsA, 424 with pSpA, 110 with IBD-SpA, and
167 others, mean age 44.4 years (±13.9), 60.9% females. The first disease manifestation was the axial MM in axSpA
(83%), peripheral MM in pSpA (63%) and others (70%), EMM in PsA (psoriasis 72% followed by peripheral MM 31%) and
IBD-SpA (IBD 63%, followed by axial MM 32%). The average time lag between psoriasis and PsA was -6.0 years (± 11.2),
and IBD and IBD-SpA -0.8 years (± 9.4)) (Figure 1).

The mean global DD was longer (6.6 years ± 8.6) while using definition 1 compared to definition 2 (4.5 years ±7.0) (Figure 2).
Based on definition 2, the DD was significantly longer for axSpA and IBD-SpA -where the first MM was axial, compared to
PsA, pSpA, and other forms -where the first MM was peripheral. Factors associated with DD varied across the SpA entities,
with the type of first manifestation (i.e., longer with axial, shorter with peripheral MM), age at first symptom (younger), age at
study inclusion (older) being associated with all 4 main SpA entities (Figure 3).

Conclusion: DD was significantly longer in axSpA and IBD-SpA compared to PsA, pSpA, and other forms of SpA and was
associated with the phenotype of the inaugural symptom. Factors associated with DD varied across SpA entities, thus indi-
cating the necessity of considering both the main SpA entity and the initial disease manifestation when evaluating and report-
ing DD.

Disclosure: N. Ziade: AbbVie/Abbott, 1, 6, Celgene, 5, Eli Lilly, 5, 6, Gilead, 5, Janssen, 5, 6, Pfizer, 5, 6, Roche, 1, 6;
S. Gamal: None; M. Aoun: None; I. Hmamouchi: None; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen,
6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6;M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; B. Elzorkany: None.

Figure 3. Factors associated with diagnostic delay across spondyloarthritis (SpA) entities, based on four multivariable linear regression models*
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Abstract Number: 0550

Is the Diagnostic Delay Getting Shorter with Time for Patients with
Spondyloarthritis? Data from the International ASAS-PerSpA Study

Nelly Ziade1, Ihsane Hmamouchi2, Clementina L�opez Medina3, Maroun Aoun4, Sherif Gamal5, Maxime Dougados6 and
Bassel Elzorkany7, and ASAS-PerSpA, 1Saint-Joseph University, Beirut, Lebanon, 2International University of Rabat,
Rabat, Morocco, 3Reina Sofia University Hospital, Cordoba, Spain, 4Saint Joseph University, Beirut, Lebanon, 5Cairo
University, Cairo, Egypt, 6Rheumatology Department, Cochin Hospital and Clinical Epidemiology and Biostatistics,
University of Paris, INSERM (U1153), Paris, France, 7Private (BZRC), Cairo, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Although diagnostic tools and management of spondyloarthritis (SpA) have recently improved, data
on their impact on diagnostic delay (DD) are still conflicting. In this ancillary analysis from the international ASAS-PerSpA
study, we aimed to estimate the change in DD over time, stratified by world region and country socio-economic develop-
ment level.

Methods: The ASAS-PerSpA study included patients diagnosed by their rheumatologists with any SpA entity cross-
sectionally in 2020. The DDwas defined by the time lag between the first musculoskeletal manifestation (MM: axial or periph-
eral) and the date of SpA diagnosis. The mean diagnostic delay was compared across decades of onset of the first MM, from
1960 until 2009, excluding the last decade to account for potentially yet undiagnosed patients. Data was presented descrip-
tively -by decade of the first MM- for the whole cohort, by world region, and by country Human Development Index (HDI).
Correlation between the diagnostic delay and the date of the first MM was conducted using the Mann-Kendall statistical test
for trend, by SpA entity, world region, and HDI.

Results: The analysis included 4,339 patients with SpA (2622 patients with axSpA, 1016 with PsA, 424 with pSpA, 110 with
IBD-SpA, and 167 others), with a mean age of 44.4 years (±13.9) and 60.9% females. Regarding the world region, 38%
were from Europe and North America, 28% from the Middle East and North Africa (MENA), 22% from Asia, and 12% from

Figure 1. Diagnostic Delay According To The World Region And The Country’s Human Health Development Index (HDI) In The ASAS-Perspa
Cohort
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Latin America. As for the HDI category, 42%were from very high HDI, 35% from high HDI, and 23% frommedium HDI coun-
tries (none were from low HDI countries).

In the whole cohort, the mean DD was 4.5 years (±7.0) and was associated with the world region (shorter DD in Asia) and the
HDI (shorter DD with higher HDI) (Figure 1).

Over time, DD decreased in the whole population, i.e., patients having their first MM in the 1960s had significantly longer DD
compared to patients having it in the 2000s (Kendall tau -0.350, p< 0.001) (Figure 2). The same trend was observed across
the main SpA entities, the 4 world regions, and the HDI categories (p-value < 0.001 for all time trends) (Figure 3).

Conclusion: Based on the cross-sectional data from the ASAS-PerSpA study, the DD in SpA seems to decrease over time,
regardless of the world region, country’s HDI, and SpA entities. These results should be confirmed in dedicated studies con-
ducted on prospective cohorts.

Disclosure: N. Ziade: AbbVie/Abbott, 1, 6, Celgene, 5, Eli Lilly, 5, 6, Gilead, 5, Janssen, 5, 6, Pfizer, 5, 6, Roche, 1, 6;
I. Hmamouchi: None; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB
Pharma, 2, 5, 6;M. Aoun: None; S. Gamal: None;M.Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; B. Elzorkany: None.

Figure 2. Evolution Of Diagnostic Delay Over Time In Patients Diagnosed With Spondyloarthritis In The Whole ASAS-Perspa Cohort

Figure 3. Evolution Of Diagnostic Delay Over Time In Patients Diagnosed With Spondyloarthritis by World Region (A) and Human Development
Index (B)
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Abstract Number: 0551

Evaluation of Instruments Assessing Peripheral Arthritis in
Spondyloarthritis: An Analysis of the ASAS-perSpA Study

Dafne Capelusnik1, Anna Molto2, Clementina L�opez Medina3, Desiree van der Heijde4, Robert Landewé5, Maxime
Dougados6, Joachim Sieper7 and Sofia Ramiro8, 1Tel Aviv Sourasky Medical Center, Ramat Gan, Israel, 2Groupe
Hospitalier Cochin, AP-HP, Paris, France, 3Reina Sofia University Hospital, Cordoba, Spain, 4Department of
Rheumatology, Leiden University Medical Center, Meerssen, Netherlands, 5Amsterdam University Medical Center,
Meerssen, Netherlands, 6Rheumatology Department, Cochin Hospital and Clinical Epidemiology and Biostatistics,
University of Paris, INSERM (U1153), Paris, France, 7Charité University Medicine Berlin, Berlin, Germany, 8Leiden
University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The optimal instrument to assess peripheral arthritis and related disease activity in SpA has not yet
been identified. In the recent update of the ASAS core set for axSpA, swollen joint count (SJC) was assessed and chosen for
the measurement of peripheral manifestations, but no other instruments and no composite scores were considered for the
assessment of this domain. The objective of this study was to assess the construct validity, including known-groups discrim-
ination, of the currently available disease activity instruments assessing peripheral arthritis in SpA and to investigate whether
there are differences across SpA phenotypes.

Methods: In this analysis from the ASAS-PerSpA study, patients with a diagnosis of axSpA, pSpA or PsA were included.

The disease activity instruments evaluated were patient global assessment (PGA), BASDAI, ASDAS,

DAPSA, SJC, tender joints count (TJC), DAS28, DAS44, and C-reactive protein (CRP). Construct validity was assessed
through correlations with external constructs (BASFI, ASAS-HI and EuroQoL), and known-groups discrimination. Firstly,
hypotheses for the strength of the correlation between the assessed instruments and external constructs were established.
Then, Spearman correlations were calculated to assess whether the hypothesis for the strength of each correlation
(between the assessed instruments and the external constructs) was accepted/rejected. Construct validity was considered
as “good”, “moderate” or “poor” if ≥75%, 50-75% or < 50% of the hypotheses were confirmed. For the discrimination
between known-groups, patients were stratified into active/inactive groups based on a combination of PGA (≥5/< 5) and
SJC (≥1/0 and also ≥2/< 2, median SJC). Standardized mean differences (SMDs) of all individual instruments were com-
pared. An SMD with higher absolute value indicates better discriminatory ability, and an SMD above 0.8 is considered
as ‘good’.

Results: In total, 4,121 patients were included (mean age 45 (SD 14) years, 61% males). When assessing the construct
validity through correlations, all instruments had an excellent performance (100% of confirmed hypotheses) (Table 1). In
the entire population, all disease activity measures, except for CRP, presented SMDs≥0.8 (good performance), with a higher
SMD being observed for DAS28 followed by DAPSA, DAS44, BASDAI and ASDAS (Table 2). When the analyses were strat-
ified for the individual phenotypes (axSpA, pSpA and PsA) results were similar. Taking all the possible combinations of PGA
and SJC into account for the comparison between active/inactive disease, a better performance was consistently observed
for the composite scores with joint counts, i.e. DAPSA, DAS28 and DAS44 (Table 3).
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Conclusion: In our construct validity analysis, all disease activity instruments assessing peripheral arthritis had a good per-
formance reflected in the correlations with external constructs and the known-groups discrimination. In the entire popula-
tion, the highest discriminatory capacity to distinguish between “active and inactive disease” was observed for composite
scores including joints scores, like DAPSA and DAS28.
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Disclosure: D. Capelusnik: None; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5;C. L�opezMedina: AbbVie,
2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6;D. van der Heijde: AbbVie, 2, ArgenX,
2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda,
2, UCB Pharma, 2; R. Landewé: AbbVie/Abbott, 2, Eli Lilly, 2, Galapagos, 2, Janssen, 2, Novartis, 2, Pfizer, 2, UCB,
2; M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6;
J. Sieper: AbbVie/Abbott, Merck, Novartis, UCB, 1, 3; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos,
1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.
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Abstract Number: 0552

Presence of MAIT Cells in Synovial Tissue of Patients with Axial
Spondyloarthritis: A Comparative Study

Andre Ramon1, Philippe Saas2, Charline Vauchy3, Maxime Samson2 and ERIC TOUSSIROT4, 1Dijon University Hospital,
Besançon, France, 2Franche-Comté University, EFS, INSERM, UMR RIGHT, Besançon, France, Besançon, France, 3INSERM
CIC-1431, CHU de Besançon, Besancon, France, Besançon, France, 4university hospital of BESANCON, besancon, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Mucosal-associated invariant T (MAIT) cells are innate immune T cells that are located at the muco-
sal barriers. They play a role in mucosal defense, especially against bacterial pathogens. They are able to produce inflamma-
tory cytokines with a mixed Th1/Th17-like response, including TNF-a and IL-17A. MAIT cells have been implicated in the
pathophysiology of axial spondyloarthritis (axSpA). Indeed, recent studies showed a higher frequency of MAIT cells in the
peripheral blood of patients with axSpA, especially MAIT cells expressing IFN-g, TNF-a, IL-17A and IL-22. Thus, MAIT cells
are considered to be a source of IL-17A and IL-22, two cytokines involved in the inflammatory process and bone formation
of axSpA, respectively. Previous studies in axSpA evaluated circulating MAIT cells, but not their presence at the pathological
sites of inflammation. Thus, we aimed to evaluate the expression of MAIT cells in synovial biopsies from patients with axSpA.

Methods: synovial tissue samples were obtained during surgical procedure for joint arthroplasty. Patients evaluated were
axSpA (ASAS criteria) and compared to patients with rheumatoid arthritis (RA). We also included a control group of patients
with osteoarthritis (OA) and a positive control group with the previously reported MAIT expression at a tissue level, i.e. giant
cell arteritis (GCA). MAIT cells were defined by CD3+ TCRVα7.2+ CD161+ phenotype. Using confocal microscopy, MAIT
cells in synovial tissue (axSpA, RA, OA) and in temporal artery biopsies (GCA) were identified by the co-staining of CD3,
TCRvα7.2 and IL-18R using primary antibodies.

Figure 1: MAIT cells (CD3+IL-18R+TCRvα7.2+) (arrows) in synovial tissue from a patient with axSpA (nr-axSpA, HLA B27+, under NSAIDs, with
low/high disease activity: BASDAI: 3.8, ASDAS: 2,15).
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Results: 11 patients were evaluated: 3 patients with axSpA (2 nr-axSpA; 3 males; age [mean]: 62.6 years; disease duration
[mean]: 16.3 years; two under TNFi, one under NSAIDs; BASDAI [mean]: 5.6; ASDAS [mean]: 3.05); 3 with RA (1 male; age:
69.3; disease duration: 14.3; 1 under MTX, 2 under ts/bDMARDs); 4 with OA (2 males; age: 65) and 1 with GCA. Synovial
biopsies were obtained from hip (n=5), knee (n = 3), shoulder (n = 1) or hand (MCP) (n=1) joints. GCA positive control artery
revealed a strong infiltrate of CD3+ T cells. Among these cells, few cells co-expressed CD3, IL-18R and TCRvα7.2. In syno-
vial tissue, CD3 staining revealed a weakest infiltrate of CD3+ T cells, especially in OA synovial samples. MAIT cells were
present in a low proportion in one sample from axSpA patients (fig 1), while no MAIT cells were observed in RA and OA
samples.

Conclusion: MAIT are observed in synovial tissue of an axSpA patient suggesting their potential contribution to local cyto-
kine production and inflammatory response. They are represented in a low proportion and this may be related to disease
duration and/or the treatments. Additional analysis on other relevant site of inflammation of axSpA, i.e. entheseal structures
and in patients with shorter disease duration, are required.

Reference :

1- 1- Ghesquière T et al. J Autoimmun. 2021.
2- 2- Rosine N et al. Arthritis Rheumatol. 2022.

Disclosure: A. Ramon: None; P. Saas: None; C. Vauchy: None; M. Samson: None; E. TOUSSIROT: None.

Abstract Number: 0553

Analyzing the Utilization of HLA-B27 Testing in a Large Rural Health
System: Implications for Diagnostic Appropriateness

Sanjeev Shrestha1, Angela Bobak2, Idorenyin Udoeyo3, Pradeep Puri4, Jordan Law5 and David Bulbin6, 1Geisinger
Medical Center, Bloomsburg, PA, 2Geisinger Medical Center Internal Medicine Residency, Danville, PA, 3Geisinger
Medical Center, Danville, PA, 4Geisinger Medical Center, Danville, 5Geisinger Health System, Danville, 6Geisinger Health
System, Danville, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Human leukocyte antigen (HLA)-B27 is linked to spondyloarthropathies (SpA), uveitis, and inflam-
matory bowel disease (IBD). By analyzing ordering diagnoses and final diagnoses during patient follow-up, we aim to look
at cost utilization and yield of diagnosis for different departments to improve appropriateness of HLA-B27 testing for diagno-
sis in a rural academic health system.

Methods: This is a retrospective study from January 2018 to July 2022, analyzing the electronic health record for HLA-B27
tests, together with associated ordering diagnoses and department of ordering provider. A randommanual chart review was
done for 1400 charts among initial sample of 3400, confirming ordering diagnosis and final diagnosis at follow up. The order-
ing diagnoses and final diagnosis were categorized as appropriate or non-appropriate, with appropriate defined by diagno-
sis related to HLA-B27 positivity, such as ankylosing spondylitis, psoriatic arthritis, uveitis, IBD, juvenile arthritis, and reactive
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arthritis. Ordering providers were grouped into subspecialities, specialized in treating these HLA-B27 appropriate diagnosis
(e.g. Rheumatology, Dermatology, Ophthalmology, and Gastroenterology) and all other ordering providers within our system.

Results: Of the 1400 charts, after excluding patients with indeterminate HLA test result, and subsequent encounter for dupli-
cate charts, a final sample size of 1378 distinct charts were analyzed. Of the reviewed HLA-B27 orders, 89.7% of tests were
negative, while 10.3% of tests were positive. A higher percentage of patients whose test was ordered by primary 4 subspecial-
ities had ordering diagnosis appropriate for HLA-B27 compared to patients whose test was ordered by other providers (36.1%
vs 19.0%, p-value < 0.0001). In addition, a higher percentage of patients whose test was ordered by a provider in the subspe-
cialty group had a final diagnosis appropriate to HLA-B27 positivity (17.4% vs 9.4%, p-value < 0.0001).

Table 1: Demographics and HLA-B27 test results

Table 2. Ordering Diagnosis, Final Diagnosis, HLA-B27 test results compared across specialties
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Among the 830 patients tested by subspecialties, 10.5% had positive test and 17.4% were diagnosed with HLA-B27 asso-
ciated diseases. In contrast, of the 548 patients tested by others, 10% had a positive result, and only 9.4% were diagnosed
with HLA-B27 associated disease (p< 0.0001).

The cost of testing at our center is $447. The total cost for 1400 patients was $625,800, of which $435,378 was spent on
ordering diagnosis not related to HLA-B27 related disease. For subspecialities, the overall cost was $371,010, of which
$64,368 were used for patients diagnosed with HLA B27 related disease. For other providers, the overall cost was
$244,956 and $22,797 used for patients diagnosed with HLA-B27 disease.

Conclusion: In our rural health system, there is an excessive utilization of HLA-B27 testing across all providers. Rheumatol-
ogy, Dermatology, Ophthalmology, and Gastroenterology have more appropriate ordering diagnosis and had significantly
more patients ultimately diagnosed with HLA-B27 related diseases. We intend to implement guidance for providers on the
utilization of HLA-B27 to reduce extraneous orders.

Disclosure: S. Shrestha: None; A. Bobak: None; I. Udoeyo: None; P. Puri: None; J. Law: None; D. Bulbin: AbbVie/
Abbott, 2, 6, Alexion, 2, 6, Amgen, 2, 5, 6, AstraZeneca, 5, Novartis, 2.

Abstract Number: 0554

Different Prevalence of Intestinal Inflammation in Radiographic andNon-
radiographic Axial Spondyloarthritis. Data from EISER Study

Carolina Merino1, Zulema Plaza2, Jordi Gratacos Masmitja3, Iago Rodríguez-Lago4, Elisa Trujillo5, Ignacio Marin-
Jimenez6, Eva Perez Pampin7, Manuel Barreiro8, Vanesa Hern�andez-Hern�andez9, Marta Carrillo-Palau10, Maria Luz
Garcia Vivar11, Maria Carmen Muñoz12, María Lourdes Ladehesa-Pineda13, Eva Iglesias Flores14, Yago Gonz�alez-Lama15,
Marta Arevalo Salaet16, Xabier Calvet17, Ana Gutierrez-Casbas18 and JESUS SANZ SANZ19, and EISER group, 1Hospital
Universitario Puerta de Hierro Majadahonda., Majadahonda (Madrid), Spain, 2Fundacion Española de Reumatología,
Madrid, Spain, 3University Hospital Parc Taulí, Sabadell, Spain, 4Gastroenterology department. Hospital Universitario
Galdakao-Usansolo, Instituto de Investigaci�on Sanitaria Biobizkaia, Galdakao, Bizkaia, Spain, Galdakao, Spain,
5Rheumatology department. Hospital Universitario de Canarias, La Laguna. Tenerife, Spain, 6Gastroenterology
department. Hospital Universitario Gregorio Marañ�on, Madrid, Spain, 7Rheumatology department. Instituto de
Investigaci�on Sanitaria de Santiago (IDIS), Hospital Clínico Universitario de Santiago de Compostela, Santiago de
Compostela, Santiago de Compostela, Spain, 8Gastroenterology department. Hospital Clínico Universitario de Santiago
de Compostela Santiago de Compostela, Spain, Santiago de Compostela, Spain, 9Hospital Universitario de Canarias, San
Cristobal de La Laguna, Canarias, Spain, 10Gastroenterology department. Hospital Universitario Canarias, La Laguna,
Spain., Santa Cruz de Tenerife, Spain, 11Basurto Hospital, Bilbao, Spain, 12Gastroenterology department. Hospital
Universitario Basurto Hospital Universitario Basurto. Bilbao. Spain., Bilbao., Spain, 13IMIBIC/Reina Sofia Hospital/
University of Cordoba, Cordoba, Andalucia, Spain, 14Gastroenterology department. Hospital Reina Sofia, C�ordoba,
Spain, Cordoba, Spain, 15Servicio de Gastroenterología, Hospital Universitario Puerta de Hierro Majadahonda, IDIPHISA,
Madrid, Majadahonda, Spain, 16Parc Tauli Hospital Universitari I3PT, Rheumatology, Medicine Department, UAB,

Table 3: HLA B27 test results and final primary diagnosis
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Sabadell, Spain, 17Gastroenterology department. Parc Taulí, Hospital Universitari. Institut d’Investigaci�o i Innovaci�o Parc
Taulí. Universitat Autònoma de Barcelona. Sabadell, Spain, Sabadell, Spain, 18Gastroenterology department. Hospital
General Universitario de Dr. Balmis de Alicante. ISABIAL y CIBERehd, Alicante, Spain, Alicante, Spain, 19Hospital
Universitario Puerta de Hierro Majadahonda., Majadahonda, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (AxSpA) encompasses both non-radiographic axial spondyloarthritis (nr-
AxSpA) and radiographic axial spondyloarthritis (r-AxSpA), also known as ankylosing spondylitis (AS). Although nr-AxSpA
is often an early stage of AS, the differences between these entities are evident.

The objective is to evaluate the difference in prevalence of intestinal inflammation, defined as a diagnosis of inflammatory
bowel disease (IBD) or elevated fecal calprotectin as a surrogate marker, between r-AxSpA and nr-AxSpA.

Methods: Data from patients with AxSpA from the EISER study (patients ≥18 years old treated at the Spanish National
Health System Rheumatology Services, diagnosed according to ASAS criteria) were analyzed.

Patients attended a visit with a rheumatologist who collected demographic and clinical data (HLA27, disease activity, CRP,
ESR) and treatment information. Subsequently, a fecal calprotectin (FC) test using the Quantum Blue rapid test was per-
formed, and patients with an FC ≥80 μg/g underwent an endoscopic study. For patients with normal endoscopy results, a
capsule endoscopy or magnetic resonance enterography was conducted.

Table 1. Demographic and clinical variables.
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Quantitative variables were described using median and interquartile range (IQR). Qualitative variables were described
with absolute and relative frequencies. The Kruskal Wallis test was used to compare variables, considering significant
if p< 0.05.

Results: A total of 287 patients with AxSpA were included, with patients with AS being more prevalent than nr-AxSpA
(72.1% vs. 27.9%). Regarding sex distribution according to the type of AxSpA, clinically significant differences were found
in both groups (p< 0.0001), with AS being more prevalent in men (61.8%) while nr-AxSpA was more prevalent in women
(62.5%). The disease duration was significantly longer in patients with AS compared to those with nr-AxSpA (14.6 years
vs. 4.4; p< 0.0001). There were no significant differences in CRP data between the types of AxSpA (3.1 vs. 1.8, p=0.07)
or other clinical variables (Table 1).

The medians of CF levels in patients with r-AxSpA were significantly higher than in patients with nr-AxSpA: 73.0 μg/g (IQR:
30.7; 249.3) (n=198/207) vs. 41.0 μg/g (IQR: 30.0; 118.0), p < 0.013 (n=75/80), respectively. Considering only those
patients with CF≥ 80 μg/g, the significance was maintained: 269.0 μg/g (IQR: 174.7; 554.8) (n=94/104) in the case of
r-AxSpA vs. 192.0 μg/g (IQR: 134.0; 359.0) for nr-AxSpA, (n=23/75), p< 0.001. Among the patients with CF performed
and endoscopic test done, the prevalence of IBD was significantly higher in patients with EA compared to patients with nr-
AxSpA (n=20/179; 11.2% vs. n=2/69; 2.9%, p=0.04).

Conclusion: Intestinal inflammation is a frequent extra-musculoskeletal manifestation in AxSpA. The prevalence was
much higher in AS than in nr-AxSpA, and the duration of the disease might be one of the variables involved in this
difference.

Disclosure: C. Merino: None; Z. Plaza: None; J. Gratacos Masmitja: None; I. Rodríguez-Lago: None; E. Trujillo:
None; I. Marin-Jimenez: None; E. Perez Pampin: None; M. Barreiro: None; V. Hern�andez-Hern�andez: None;
M. Carrillo-Palau: None; M. Garcia Vivar: None; M. Muñoz: None; M. Ladehesa-Pineda: None; E. Iglesias Flores:
None; Y. Gonz�alez-Lama: None; M. Arevalo Salaet: None; X. Calvet: None; A. Gutierrez-Casbas: None; J. SANZ
SANZ: None.

Abstract Number: 0555

The Effect of Alcohol Consumption on Clinical Outcomes and Structural
Damage in Patients with Axial Spondyloarthritis: A Systematic Literature
Review and Meta-Analysis

Sinead Maguire1, Nigil Haroon2, Robert Inman3, Melanie Anderson4, Evelyne Gendron5 and Sindhu R. Johnson6,
1University of Toronto, University Health Network, Schroeder Arthritis Institute, Department of Rheumatology, Toronto,
Canada, 2Department of Medicine/Rheumatology, University Health Network, Schroeder Arthritis Institute, University of
Toronto, Toronto, ON, Canada, 3University Health Network, Toronto, ON, Canada, 4The Institute for Education Research,
Library and Information Services, University Health Network, Toronto, ON, Canada, 5University of Toronto, University
Health Network, Schroeder Arthritis Institute, Department of Rheumatology, Quebec City, QC, Canada, 6University of
Toronto, Toronto, Canada
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Background/Purpose: Axial spondyloarthritis (axSpA) is a chronic progressive inflammatory disease characterized by the
involvement of the axial skeleton. Alcohol consumption (AC) is a modifiable lifestyle factor with potential anti-inflammatory
properties. Studies on the effects of alcohol in axSpA have been limited, with divergent conclusions. We aimed to systemat-
ically review the effects of alcohol consumption on disease-specific outcomes in axSpA.

Abbreviations: BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; ASDAS: Ankylosing Spondylitis Disease Activity Score; SMD; Stan-
dardized Mean Difference.
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Methods: A systematic review of observational studies on axSpA and AC was conducted. Multiple electronic databases
were searched for keywords. Two investigators reviewed articles to assess for inclusion eligibility. The Joanna Briggs Insti-
tute Critical Appraisal checklist was employed to evaluate the risk of bias. Standardized mean differences (SMD) were used
to synthesize the data and I2 was used to ascertain heterogeneity.

Results: Search strategy identified 703 records; 13 articles were assessed for eligibility. Five studies with a total of 3858
axSpA patients were included. Compared to non-consumers, axSpA patients who consumed alcohol had lower BASDAI
(SMD -0.19, 95% CI -0.37 to -0.02, I2=72.5%), lower spinal pain (SMD -0.17, 95% CI -0.24 to -0.09, I2 = 0%) and a non-
significant trend towards lower ASDAS (SMD -0.19, 95% CI -0.39 to 0.00, I2 = 36%) (Figure 1). One cohort study on the spi-
nal radiographic progression indicated greater radiographic progression among consumers (SMD 0.35, 95% CI 0.08
to 0.62).

Conclusion: AC appears to be associated with lower disease activity and spinal pain. Further longitudinal cohort studies
with standardized measures for AC are warranted to assess the direction of alcohol’s effect on structural damage
progression.

Disclosure: S. Maguire: None; N. Haroon: AbbVie, 2, Novartis, 2, UCB Pharma, 2; R. Inman: Abbvie, 2, Janssen,
2, novartis, 2, 5, UCB, 2; M. Anderson: None; E. Gendron: None; S. Johnson: None.

Abstract Number: 0556

Disease Duration, Age and Clinical Features Related to Aortic Valve
Sclerosis in Patients with Spondyloarthritis

Asier García-Alija1, Hye Sang Park1, Patricia Moya1, Ana Laiz1, Carla Marco2, Albert Casals1, Concepcion Pitarch2, Cesar
Diaz-Torné1, Berta Paula Magallares3, Ivan Castellvi Barranco1, Susana Fern�andez-S�anchez1, Andrea García-Guillen2,
Jose Luis Tandaipan1, Helena Codes-Mendez1, Guillem Verdaguer1, Luis Sainz1 and Hèctor Corominas1, 1Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain, 2Hospital Dos de Maig, Barcelona, Spain, 3Dept of Rheumatology, Hospital de la
Santa Creu I Sant Pau, Barcelona, ES, Barcelona, Spain
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Background/Purpose: Valve degeneration is prevalent in Spondylarthritis (SpA) patients according to descriptive studies,
but it is also common in general population. Disease burden may be a key factor for valve degeneration in SpA.

The purpose of the study was to compare clinical, radiographic and laboratory parameters between patients with spondy-
larthritis (SpA) with aortic valve sclerosis (AVS) and compare disease duration since onset of symptoms, diagnosis, and
age in patients with AVS and patients without AVS.

Methods: A retrospective cohort study was conducted. Eligible patients were 219 SpA patients that met ASAS criteria vis-
ited the SpA clinic between July – October 2022. A total of 75 patients that had an echocardiography carried out after SpA
diagnosis were included. Aortic valve surgery, rheumatic valve disease, endocarditis and bicuspid valves were excluded.
Missing information about SpA were collected prospectively. Comparison between groups was conducted using t test or
U-Mann Whitney test according to variable distribution. Proportions were compared using risk difference (RD) or odds ratio
(OR).

Results: AVS was observed in 30 (39.5%) patients. Description and comparison of the sample is summarized in table 1. Age
had an OR of 1.17 (95% CI 1.1-1.3) with minor increase of risk for AVS. Duration of disease and delay in diagnosis were sim-
ilar in both groups. Smoking had a protective effect for AVS with OR former smoker 0.36 (95% CI 0.12-1.11) and OR
smokers 0.13 (95% CI 0.03-0.61).

Other echocardiographic findings of the patients were: mild aortic insufficiency in 15 (19.5%) and moderate in 3 (3.9%).
Mean aortic root diameter was 34.4mm (SD 3.67). Aortic root was dilated in 9 (11.7%).

Conclusion: Age showed small but statistically significant association with AVS. Disease duration measured since diagnosis
or onset of 1st symptom did not show significant association. Surprisingly, smokers showed less AVS.

Disclosure: A. García-Alija: None; H. Park: None; P. Moya: None; A. Laiz: None; C. Marco: None; A. Casals: None;
C. Pitarch: None; C. Diaz-Torné: None; B. Paula Magallares: None; I. Castellvi Barranco: None; S. Fern�andez-
S�anchez: None; A. García-Guillen: None; J. Tandaipan: None; H. Codes-Mendez: None; G. Verdaguer: None;
L. Sainz: None; H. Corominas: None.
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Abstract Number: 0557

What Factors Are Associated with Pain Intensity in Axial
Spondyloarthritis? Results from the International Map of Axial
Spondyloarthritis (IMAS)

Marco Garrido-Cumbrera1, Victoria Navarro Comp�an2, Fernando Andres Sommerfleck3, Christine Bundy4, Souzi
Makri5, José Correa-Fern�andez6, Shashank Akerkar7, Jo Lowe8, Elie Karam9 and Denis Poddubnyy10, 1Health &
Territory Research (HTR), Universidad de Sevilla, Seville, Spain / Spanish Federation of Spondyloarthritis Patient
Associations (CEADE), Madrid, Spain, Seville, Spain, 2La Paz University Hospital, Hospital La Paz Institute for Health
Research (IdiPAZ), Madrid, Spain, 3Sanatorio Julio Mendez, Buenos Aires, Argentina, 4Cardiff University, Cardiff, UK,
Cardiff, United Kingdom, 5Cyprus League for People with Rheumatism (CYLPER), Nicosia, Cyprus, Nicosia, Cyprus,
6Health & Territory Research (HTR), Universidad de Sevilla, Seville, Spain, Seville, Spain, 7Mumbai Arthritis Clinic,
Mumbai, India, Mumbai, India, 8Axial Spondyloarthritis International Federation, London, United Kingdom,
9Canadian Spondylitis Association (CSA), Toronto, Canada, Toronto, Canada, 10Charite-Universitatsmedizin Berlin,
Berlin, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Severe pain in patients with axial spondyloarthritis (axSpA) can cause deterioration in their physical
and mental health. The aim is to investigate factors associated with pain intensity in a large sample of patients from the Inter-
national Map of Axial Spondyloarthritis (IMAS) study from around the globe.

Methods: IMAS is a cross-sectional online survey (2017-2022) including 5,557 unselected axSpA patients worldwide
from Europe, North America, Latin America, Asia, and South Africa. 5,347 participants who reported pain were analysed.
Pain (0-10) was assessed using the average of Q2 (axial pain) and Q3 (peripheral pain) BASDAI items. The factors

Map 1. Distribution of reported pain intensity across regions of the world
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evaluated were sociodemographic, disease characteristics, lifestyle, patient-reported outcomes (including GHQ-12
scale), employment, mental comorbidities and treatments. Univariable and multivariable linear regression was used to
evaluate factors associated with pain.

Results: Of 5,347 patients, average of axial pain was 5.7(±2.5), average of peripheral pain was 4.6(±2.7), average overall
pain was 5.2(±2.4) and 72.4% reported a high pain intensity (≥4). The average overall pain was the highest in Latin America
and the lowest in South Africa (Map 1). Factors associated with higher pain intensity were no university education (b=0.36),
shorter diagnostic delay (b=-0.02), greater spinal stiffness (b=0.22), higher functional limitation (b=0.03), poorer mental
health (b=0.13), difficulty finding a job (b=0.89), and sleep disorders (b=0.77; Table 1).

Conclusion: Globally, seven in ten patients with axSpA had high pain intensity, with higher proportion in the Americas and
lower in South Africa. Pain in patients with axSpA was most strongly associated with the absence of university degree, pres-
ence of work impairment as job search, as well as poor patient-reported outcomes. Pain is a critical symptom in axSpA, as it
is associated with work impairment and negative disease outcomes so, if patients’ quality of life is to be improved, pain
reduction should be a priority in treatment and management.

Disclosure: M. Garrido-Cumbrera: Novartis, 5; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli
Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6,
UCB, 2, 6; F. Sommerfleck: AbbVie/Abbott, 2, 6, Eli Lilly, 6, Janssen, 2, 6, Novartis, 2, 6; C. Bundy: AbbVie/Abbott,
6, Celgene, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6; S. Makri: GlaxoSmithKlein(GSK), 2, Novartis, 2; J. Correa-
Fern�andez: None; S. Akerkar: Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6; J. Lowe: AbbVie, 5, Alfasigma, 5, Lilly,
5, Novartis, 5, Pfizer, 5, UCB, 5; E. Karam: None; D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6.
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Abstract Number: 0558

Patient Diagnostic Journey and Time to Diagnosis in Axial
Spondyloarthritis: A Retrospective Cohort Study Using US Claims Data

Maureen Dubreuil1, Marina Magrey2, Kathrin Haeffs3, Evgueni Ivanov4 and Julie Gandrup Horan5, 1Section of
Rheumatology, Boston University School of Medicine, Boston, MA, 2Case Western Reserve University School of
Medicine/University Hospitals, Richfield, OH, 3UCB Pharma, Monheim, Germany, 4UCB Pharma, Bulle, Switzerland, 5UCB
Pharma, Slough, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The journey to axial spondyloarthritis (axSpA) diagnosis is often prolonged and challenging, result-
ing in poor clinical, psychological, social, and economic outcomes.1 Understanding the factors contributing to delays is cru-
cial to improve diagnostic pathways and outcomes. Here, we evaluate time to axSpA diagnosis and the patient journey from
earliest back pain diagnosis to axSpA diagnosis in the US.

Methods: This observational, retrospective, US MarketScan study used insurance claims data from the CCAE/MDCR (Jan
2008–Mar 2023) and Medicaid (Jan 2008–Dec 2022) databases. Adult patients with ≥5 years of medical and pharmacy
benefit utilized, and back pain onset prior to a new axSpA diagnosis were included.

We report time to diagnosis (earliest back pain diagnosis to first axSpA diagnosis), and duration of primary (earliest back pain
diagnosis to the first rheumatology visit) and secondary delay (first rheumatology visit to first axSpA diagnosis).

Diagnostic journeys from earliest back pain diagnosis to axSpA diagnosis were described by number of back pain episodes
recorded on separate days, number and type of all-cause and back pain-related specialist visits, and all-cause diagnostic
tests (HLA-B typing, ESR, CRP) and imaging procedures (X-ray, CT scan, MRI of the spine or pelvis).

Results: This study included 97,469 patients, with a mean (SD) age of 48.8 (14.9) years at earliest back pain diagnosis, and
53.2 (14.9) years at axSpA diagnosis; 63.7% were female.

Figure 1. Patients stratified by time to diagnosis of axSpA
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Of the cohort, 41.3% had a total time to diagnosis ≥5 years (Figure 1); median (Q1, Q3) time to diagnosis was 4.35 (2.35,
6.34) years. Among the 9,824 (10.1%) patients who saw a rheumatologist before axSpA diagnosis, median primary delay
was 2.62 (1.07, 4.60) years, and secondary delay was 1.69 (0.24, 3.72) years.

Between earliest back pain and axSpA diagnosis, median (Q1, Q3) number of back pain episodes was 13 (5, 28) and 58.7%
of patients experienced ≥10 back pain episodes.

Patients saw a range of specialists in their diagnostic journey, including rheumatology, orthopedic surgery, dermatology, and
gastroenterology (Figure 2A). Of back pain-related specialist visits (Figure 2B), the rate (95% CI) of visits per year from the
earliest back pain diagnosis to axSpA diagnosis was 3.73 (3.73, 3.74); this included 0.40 (0.40, 0.40) back pain-related pri-
mary care visits per year.

Patients had a range of diagnostic tests and imaging procedures, with a mean (SD) of 0.02 (0.15) HLA-B typing, 0.76 (2.24)
ESR, and 0.54 (2.01) CRP tests, and 2.32 (2.68) X-rays, 0.27 (0.79) CTs, and 0.99 (1.44) MRIs per patient.

Conclusion: Early axSpA diagnosis is crucial for timely access to care and treatment. This study shows that diagnostic delay
is a challenge for patients with axSpA in the US, despite numerous back pain consultations, specialist visits, and diagnostic
tests. Additionally, secondary delay after seeing a rheumatologist was also high. This study highlights the need for medical
education on inflammatory back pain and axSpA, and the development of patient pathways to reduce the disease burden
on patients and the healthcare system.

References: 1. Yi E. Rheumatol Ther 2020;7:65–87.

Figure 2. Types of A) all-cause specialty visits and B) back pain-related specialty visits through the axSpA diagnostic journey
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Disclosure: M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2;M.Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis,
2, Pfizer, 2, UCB Pharma, 2, 5; K. Haeffs: UCB Pharma, 3, 11; E. Ivanov: UCB Pharma, 3, 11; J. Gandrup Horan: UCB
Pharma, 3, 11.

Abstract Number: 0559

Predicting Disease Flares in Axial Spondyloarthritis Using Machine
Learning in the METEOR-SpA Registry

Diego Benavent1, Victor Fanjul2, Sytske Anne Bergstra3, Floris van Gaalen4, Maxime Dougados5, Umut Kalyoncu6, Denis
Poddubnyy7, Clementina L�opez Medina8, Konstantinos Parperis9, David Vega-Morales10, Desiree van der Heijde11 and
Victoria Navarro Comp�an12, 1Rheumatology Department, Hospital Universitari de Bellvitge, Barcelona, Spain,
CAMBRILS, Spain, 2Savana Research, Madrid, 3LUMC, Leiden, Netherlands, 4LUMC, Leiden, Zuid-Holland, Netherlands,
5Rheumatology Department, Cochin Hospital and Clinical Epidemiology and Biostatistics, University of Paris, INSERM
(U1153), Paris, France, 6Hacettepe University, Faculty of Medicine, Department of Internal Medicine, Division of
Rheumatology, Ankara, Turkey, 7Charite-Universitatsmedizin Berlin, Berlin, Germany, 8Reina Sofia University Hospital,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with axial spondyloarthritis (axSpA) frequently experience unforeseen disease flares that
impact their quality of life. Identification of patients with high risk of flares could improve treatment strategies towards a more
personalized care. This study aimed to develop and validate a predictive model for axSpA flares in patients treated with bio-
logical and targeted synthetic disease-modifying antirheumatic drugs (b/tsDMARDs) using machine learning.

Methods: The international METEOR-SpA registry was analyzed (locked in June 2023). Patients diagnosed with axSpA
according to physician’s judgment under treatment with b/tsDMARDs across seven countries (Cyprus, France, Germany,
Mexico, the Netherlands, Spain, and Turkey) were included. Multiple classification algorithms (decision tree, random forest,
gradient boosting, logistic regression) were used to train predictive models of disease flare. Disease flare was defined as an
increase of ≥0.9 in the axSpA Disease Activity Score (ASDAS) within 6 months or—when missing— of ≥2 in the Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI). Patients with unknown (Uk) flare status due to missing measurements or
follow-up were also included in the training process via semisupervised self-training algorithms. To mitigate class imbalance
and intra-patient dependencies, a single randomly selected observation was used for each patient. The best performing
models (higher area under the ROC [AUC-ROC] after 10-fold cross validation) were selected. Then, these were retrained
using a reduced set of predictors determined by the maximum relevance, minimum redundancy method.

Results: Among 1,199 patients with axSpA, 474 (40.5%) were females, with a mean age of 40.4 (12.4) years (Table 1).
Overall, 192 (16.4%) patients experienced a flare after 6 months follow-up, 533 (45.6%) did not and in 444 (40.0%) it could
not be determined if they had flares within 6 months. 726 (62.1%) patients had radiographic axSpA (r-axSpA). Extra-
musculoskeletal manifestations included uveitis (n= 192, 16.4%), inflammatory bowel disease (n= 77, 6.2 %), psoriasis (n=
117, 10.0%); 353 had enthesitis (30.2%) and 95 had dactylitis (8.1%). Concerning treatment, adalimumab (n=
379, 32.4%) and etanercept (n= 350, 29.9%) were the most frequently used drugs.
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The performance metrics of the predictive models trained are shown in Figure 1. Among these, the reduced logistic regres-
sion was selected for its high performance, interpretability, and simplicity: AUC-ROC (mean, 95% CI) of 0.708 (0.674, 0.742)
and sensitivity of 0.765 (0.723, 0.807). This model identified ASDAS (coefficient: -1.01), history of enthesitis (0.93), number
of previous flares (0.68), and time (months) since b/tsDMARD start (0.01) as predictors of flare within 6 months. All predictors
showed a positive association with the outcome except for ASDAS.

Conclusion: This study developed predictive models for axSpA flares in patients treated with b/tsDMARDs, using machine
learning and data from the METEOR-SpA registry. The reduced logistic regression model, identified history of enthesitis, his-
tory of flares, longer treatment duration and lower ASDAS as predictors for disease flares.
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Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting
Vrienden van Sole Mio, 5, UCB Pharma, 5; M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; U. Kalyoncu: AbbVie/Abbott, 6, Pfizer, 6, UCB, 6; D. Poddubnyy: AbbVie,
2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, Samsung Bioepis, 2, UCB, 2, 6;C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5,
6, UCB Pharma, 2, 5, 6; K. Parperis: None; D. Vega-Morales: None; D. van der Heijde: AbbVie, 2, ArgenX, 2, BMS,
2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB
Pharma, 2; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Gala-
pagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6.

Abstract Number: 0560

Association Between a Self-Report Screening Tool for Sarcopenia
(SARC-F) and Disease Activity, Muscle Strength and Muscle Power
Measures, Patient-Reported Outcomes and Body Composition in
Patients with Spondyloarthritides

Iuliia Kononenko1, Marius Bedei2, Bjoern Buehring3, Xenofon Baraliakos4 and Uta Kiltz5, 1Rheumazentrum Ruhrgebiet
Herne, Ruhr University Bochum, Germany, Bochum, Germany, 2Rheumazentrum Ruhrgebiet Herne, Ruhr University
Bochum, Germany, Herne, Germany, 3Bergisches Rheuma-Zentrum, Wuppertal, Germany, 4Rheumazentrum
Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 5Rheumazentrum Ruhrgebiet Herne, Ruhr-University,
D-44649 Herne, Germany
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Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Performance of different machine learning models for prediction of flare. The upper dotted line represents the random prediction of ROC-
AUC and sensitivity, while the lower dotted line represents prevalence, corresponding to the random prediction of positive predictive value.
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Background/Purpose: The SARC-F is a self-report screening tool for sarcopenia (Sar) used to identify individuals at risk for
poor functional outcomes [1]. The aim of this study was to evaluate the association of SARC-F with disease activity, func-
tional muscle status, patient-reported outcome (PRO) and body composition in patients with axial
spondyloarthritis (axSpA) and psoriatic arthritis (PsA).

Methods: Patient and disease characteristics, disease activity, Short Physical Performance Battery (SPPB), gait speed,
hand grip strength, Patient’s global assessment (PGA), Short Questionnaire to Assess Health-enhancing physical activity
(mSQUASH) and body composition parameters by DXA (fat mass (FM) index (FMI) and appendicular lean mass (ALM) index
(ALMI)) were measured. Variables were compared between those with a SARC-F score ≥4 and < 4, higher values indicating
increased likelihood of Sar. Obesity was defined by DXA body fat percentage ≥30% (male) or ≥40% (female) patients and
sarcopenia by ALM/BMI according to the FNIH (Foundation of the National Institutes of Health) definition (< 0.789
(male) or < 0.512 (female)). Patients with Sar and obesity were classified as sarcopenic obese. Linear regression analyses
were used to examine the association between Sar and various patients’ characteristics additionally adjusted for potential
confounders (age, sex).

Results: A total of 213 SpA patients (140 (65.7%) axSpA and 73 (34.3%) PsA) were included (table 1). A total of 127 patients
were treated with bDMARDs (59.6%) and 62 with NSAIDs or csDMARDs (29.1%). Fifty-two (24.4%) patients had a SARC-F
score ≥4. Patients with SARC-F ≥4 were older, more often female, obese and sarcopenic obese, had longer symptom dura-
tion and higher disease activity scores. SPPB, hand grip strength, and mSQUASH values were significantly lower and PGA
was significantly higher in patients with SARC-F ≥4 but gait speed was not different between groups. Prevalence of Sar was

Table 1. Patient characteristics stratified for high (≥4) versus low (<4) SARC-F scores
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numerically higher in patients with SARC-F ≥4 compared to SARC-F < 4 (7.7 versus 2.5%), while ALM/BMI index was sig-
nificantly lower and FMI significantly higher in patients with SARC-F ≥4.

Both total SARC-F score and SARC-F score < 4 significantly correlated with disease activity, functional muscle status, PRO
and DXA, except symptom duration and mSQUASH with SARC-F score < 4, and except ALMI with all SARC-
F components (table 2). While SARC-F score ≥4 correlated weakly only with SPPB and gait speed (r=0.28). Obesity and
PGA were associated with higher odds of SARC-F ≥4 (table 3).

Conclusion:We report a significant association of the SARC-F with disease activity and functional muscle status measures.
Importantly, the SARC-F questionnaire did not differentiate between patients with and without sarcopenia based on the
FNIH definition. Further research is needed to explore if this might be due to the small sample size of this study or if the
SARC-F has limitations to screen for sarcopenia in patients with rheumatic diseases.

Table 3. Univariable and multivariable logistic regression analysis of factors associated with higher risk of sarcopenia

Table 2. Correlation between SARC-F score and other outcomes
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A growing arsenal of biologic/targeted synthetic DMARDs often makes inflammation control an
attainable target in axial spondyloarthritis (axSpA). Yet, many patients keep suffering from chronic, generalized
pain − frequently in its most severe form fibromyalgia (FM) − whereas structured studies of its impact in axSpA are scant.
Here, we aimed to estimate the prevalence of thoroughly classified FM in axSpA, explore potential drivers of FM, and study
the impact of FM on various disease/health measures, work ability and treatments.

Methods:We included 243 well-characterized axSpA patients from the population-based SPARTAKUS cohort, comprising indi-
viduals with both non-radiographic (nr-axSpA; n=78) and radiographic (r-axSpA; n=165) disease. FM was assessed by the 1990
ACR classification criteria. Moreover, patients were evaluated for tender/swollen joints, inflammatory markers, specific axSpA
measures (disease activity, physical function, mobility), general patient-reported outcomes, lifestyle factors (BMI, smoking, alcohol
use, physical activity), work ability, and treatment history. Potential drivers of FM were cross-sectionally analyzed by logistic
regression (FM dependent variable), and variables rather hypothesized to be effects of FM by linear/logistic regression
(FM independent variable); crude and adjusted, and with bootstrapped 95% confidence intervals in case of skewness.

Results: Among the axSpA patients, the proportion of women/mean age/mean symptom duration was 47%/51y/25y. The
overall FM prevalence was 9%, with a higher share in female than male patients: 17% vs 2% (crude OR 12.9, 95%CI 2.94–
56.9; Figure 1). In crude analysis, FM was also more frequent in patients with higher BMI (OR 1.15, 95%CI 1.05–1.26 per unit
increase), and in HLA-B27 negative patients (OR 2.87 95%CI 1.03–8.04 vs positive). Multivariably (including significant vari-
ables from crude analysis), only sex and BMI remained significant. No relation to FM status was found for age, symptom
duration, axSpA subtype, or CRP level. Regarding the impact of FM, its presence was associated (crude and age/sex
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Figure 1. Frequencies of fibromyalgia in axSpA patients, stratified according to different background characteristics, axSpA phenotypes and life-
style factors; with comparisons between strata of each variable by univariate logistic regression, and P values <0.05 considered significant.
High-risk alcohol use: weekly consumption of >14 standard units (men) and >9 standard units (women). Physical inactivity: less than 150 minutes
of exercise (of moderate intensity) per week (cut-offs for alcohol use/physical activity according to recommendations from the Swedish National
Board of Health and Welfare). Musculoskeletal and extra-musculoskeletal manifestations are categorized as yes (ever) or no (never). AxSpA, axial
spondyloarthritis; r-axSpA, radiographic axSpA; nr-axSpA, non-radiographic axSpA.
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adjusted; Table 1) with more tender (but not swollen) joints, worse axSpA disease activity measures (ASDAS-CRP, BASDAI),
lower well-being and quality of life (Visual Analogue Scale [VAS] global/pain/fatigue, EQ-5D utility), more functional limitations
(BASFI), and lower vital capacity. AxSpA patients with FM also reported more activity impairment and less employment, and
were more likely to have received ≥1 DMARD (any) and ≥3 biological DMARDs (Figure 2).

Conclusion: FM is a common comorbidity in axSpA and markedly more frequent in female patients and in those with higher BMI.
It is linked to higher disease activity measures, lower well-being and less employment, but not to more objective signs of inflamma-
tion. Moreover, axSpA patients with FM have more often tried multiple biological DMARDs, which may reflect difficulties in evalu-
ating axSpA disease activity in the presence of FM. The results underscore a strong negative health impact of comorbid FM and
highlight the need for closer monitoring, as well as proper pain-specific pharmacological and non-pharmacological treatments.

Disclosure: A. Brink: None; E. Mogard: AbbVie/Abbott, 12, Development of educational material, Novartis, 12, Devel-
opment and presentation of educational material; E. Lindqvist: None; J. Sagard: None; J. KarlssonWallman: AbbVie/
Abbott, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; T. Olofsson: MSD, 12, Co-author of paper without financial
support, UCB, 12, Co-author of paper without financial support.

Abstract Number: 0562

Serum Interleukin IL-40 as a Potential Biomarker Associated with
Pro-inflammatory Activity in Inflammatory Bowel Diseases and
Spondyloarthritis: A Preliminary Study

Lucia Ondrejč�akov�a1, Adéla Navr�atilov�a2, Monika Gregov�a3, Kristýna Bubov�a4, Tom�aš Grega5, Ladislav Šenolt6, Karel
Pavelka7 and Lucie Andrés Cerezo8, 1Institute of Rheumatology and Department of Rheumatology, First Faculty of
Medicine, Charles University, Prague, 21st Faculty of Medicine, Charles University and Institute of Rheumatology in
Prague, Hlavní mesto Praha, Czech Republic, 3Institute of Rheumatology and Department of Rheumatology, First Faculty
of Medicine Charles University, Prague, Czech Republic, 4Institute of Rheumatology and Charles University, Prague,
Czech Republic, 53Department of Internal Medicine, First Faculty of Medicine, Charles University, Military University

Figure 2. Associations between comorbid fibromyalgia and number of DMARDs (ever) among patients with axial spondyloarthritis (axSpA), from
univariate logistic regression. *Significant association also after adjustment for age and sex. csDMARDs, conventional synthetic DMARDs;
bDMARDs, biologic DMARDs.
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Hospital, Prague, Czech Republic, Prague, Czech Republic, 6Institute of Rheumatology and Department of
Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 7Institute of Rheumatology and
Charles University, Praha, Czech Republic, 8Institute of Rheumatology and Department of Rheumatology, First Faculty of
Medicine, Charles University, Prague, Czech Republic, Prague, Czech Republic

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interleukin 40 (IL-40) is a novel cytokine with a proposed role in the pathogenesis of inflammatory
diseases. Inflammatory bowel diseases (IBD)-associated with spondyloarthritis (SpA) are group of chronic immune-
mediated inflammatory diseases that significantly affect patients’ quality of life. Understanding the pro-inflammatory mecha-
nisms underlying this association for gaining insight into its nature, facilitating early diagnosis, and recognizing SpA in IBD
patients. Furthermore, studies in mice have identified a link between IL-40 expression and the gut microbiome. Thus, we
aimed to analyse the implication of IL-40 in SpA-IBD.

Methods: A cohort of 29 patients with SpA-IBD, 20 patients with IBD and 52 healthy controls (HC) was selected for the pur-
pose of this preliminary study. The levels of IL-40 were measured using a commercially available ELISA kit. Inclusion criteria
for patients involved meeting the modified New York criteria or Assessment of SpondyloArthritis International Society (ASAS)
classification for SpA and fulfilling clinical, radiological, histological and/or endoscopic criteria for IBD. Disease activity was
determined using C-reactive protein (CRP) and serum calprotectin levels. For IBD patients, clinical activity was assessed
using the Harvey Bradshaw Index/Total Mayo score, and endoscopic activity was measured using the Simple Endoscopic
Score for Crohn’s Diseases/Mayo score.

Results: Serum IL-40 levels were significantly higher in patients with IBD compared to those with SpA-IBD and HC [3.89
(1.92-5.85) vs. 2.30 (1.14-3.29) and 1.85 (1.17-2.67) ng/ml; p< 0.01 and p< 0.0001, respectively]. Additionally, we found
association between IL-40 levels and serum CRP (r=0.481, p=0.032), serum calprotectin (r=0.473, p=0.035), and intestinal
score activity (r=0.508, p=0.022). Additionally, there was a trend for correlation between IL-40 levels and the Total Mayo
score - DAI in patients with ulcerative colitis (r=0.521, p=0.070). While the elevation of IL-40 in the serum of SpA-IBD patients
did not reach significance compared to HC; we observed a negative correlation of IL-40 with the components of spinal
mobility such as Schober (r=-0.515, p=0.004), chest expansion (r=-0.466, p=0.011), and positive correlation with distance
chin-sternum (r=0.407, p=0.029). Patients with enthesitis tended to have higher levels of IL-40 compared to those without
enthesitis (p=0.08). Furthermore, SpA-IBD patients with higher levels of IL-40 (cut-off 2.5 ng/ml) exhibited increased param-
eters of systemic inflammation, including ESR (p=0.02) and CRP (p=0.09).

Conclusion:We demonstrated that serum cytokine IL-40 shows potential associations with pro-inflammatory activity in IBD
and SpA. This work was supported by Ministry of health Czech Republic [NU21-05-00276, 023728]; Ministry of Education,
Youth and Sports Czech Republic [SVV-260638] and BBMRI. cz, reg.no. [LM2023033].

Disclosure: L. Ondrejč�akov�a: None; A. Navr�atilov�a: None; M. Gregov�a: None; K. Bubov�a: None; T. Grega: None;

L. Šenolt: AbbVie/Abbott, 1, 6, Eli Lilly, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6,
UCB, 1, 6; K. Pavelka: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer,
6, UCB, 6; L. Andrés Cerezo: None.
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Abstract Number: 0563

Clinical Features of Patients with SpA, with or Without IBD: Results from
the METEOR Cohort

Manouk de hOoge1, Pedro M. Machado2, Sytske Anne Bergstra3, Maxime Dougados4, Clementina L�opez Medina5,
Victoria Navarro Comp�an6, Diego Benavent7, Denis Poddubnyy8, Levent kilic9, Philippe Carron10, Dirk Elewaut11, Filip
Van den Bosch12 and Gaelle Varkas12, 1Dept. of Internal Medicine and Pediatrics, Ghent University, Ghent, Belgium,
2Department of Rheumatology, University College London Hospitals NHS Foundation Trust; and Department of
Rheumatology, Northwick Park Hospital, London North West University Healthcare NHS Trust; and Centre for
Rheumatology & Department of Neuromuscular Diseases, University College London, London, United Kingdom, 3LUMC,
Leiden, Netherlands, 4Rheumatology Department, Cochin Hospital and Clinical Epidemiology and Biostatistics,
University of Paris, INSERM (U1153), Paris, France, 5Reina Sofia University Hospital, Cordoba, Spain, 6La Paz University
Hospital, Hospital La Paz Institute for Health Research (IdiPAZ), Madrid, Spain, 7Rheumatology Department, Hospital
Universitari de Bellvitge, Barcelona, Spain, CAMBRILS, Spain, 8Charite-Universitatsmedizin Berlin, Berlin, Germany,
9Dept. of Rheumatology, Hacettepe University, Ankara, Turkey, Ankara, Turkey, 10UZ Gent, Gent, Belgium, 11Ghent
University and VIB Center for Inflammation Research, Ghent, Belgium, 12Ghent University Hospital, Ghent, Belgium

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To investigate clinical features of SpA patients with and without IBD, identifying the patient group
that would benefit from initiating therapy with efficacy in both SpA and IBD at the time of diagnosis of either entity.

Methods: Methods

The METEOR SpA database encompasses patients with a clinical diagnosis of SpA, exhibiting peripheral or axial disease.
These patients were stratified based on the presence or absence of concomitant IBD, reported by the local investigator.
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Patient and disease characteristics, patient and physician reported outcomes, disease activity measures, physical function-
ing, prescribed treatment and local imaging assessments were collected. Presence of IBD was reported as current or past
and was likewise used for the patient stratification. Comparisons of continuous outcomes between two groups were per-
formed using Student’s t–test for independent samples or the Mann-Whitney U test (according to the distribution of data).

Results: We identified 11,589 SpA patients with available data on IBD, of which 7% of patients had concomitant IBD with
mean symptom duration of 12±12 years at inclusion in METEOR. Prevalence ranged from < 1% to 20% across 29 countries
worldwide (fig 1). In SpA patients with IBD, male predominance was less pronounced, with marginally higher BMI versus
those with SpA only (fig 2). Moreover, a marginally longer disease duration and diagnostic delay was observed. Lower prev-
alence of HLA-B27 and psoriasis was seen in the presence of IBD, even though uveitis rates were found to be higher. No
differences were noted regarding the prevalence of dactylitis, enthesitis or elevated CRP. Patients showed similar disease
activity, reflected by BASDAI, ASDAS and both physician and patient VAS.

SpA patients with IBD seemed to exhibit more structural damage of the sacroiliac (SI) joints, as indicated by modified NY cri-
teria, compared to those without IBD. Similarly, higher BASFI was reported. However, the presence of inflammatory lesions
on MRI (ASAS definition), as well as the presence of syndesmophytes was found to be similar among groups, although data
on the latter was scarce.

Conclusion: In the METEOR database, SpA patients with IBD, as opposed to those without IBD, were less frequently male
and more frequently HLA-B27 negative, yet demonstrated higher rates of uveitis and lower rates of psoriasis. These results
support the lower rates of HLA-B27 and psoriasis described in Belgian SpA patients with IBD. [1] Despite the limitations of
the interpretation of structural damage on conventional radiograph, SpA patients with concomitant IBD exhibited more
structural damage on SI joints compared to patients without IBD, possibly mirroring gut inflammation as a risk factor for evo-
lution into radiographic axSpA. Nevertheless, these patients also exhibited longer symptom duration. In light of evolving,
occasionally more selective, therapeutic agents, identifying SpA patients at risk of developing IBD at the time of diagnosis
would prevent unnecessary therapy cycling. Further research should focus on identifying baseline risk factors in large pro-
spective studies.
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Disclosure: M. de hOoge: None; P. Machado: AbbVie, 12, Personal fees, Bristol Myers Squibb, 12, Personal fees,
Celgene, 12, Personal fees, Eli Lilly, 12, Personal fees, Galapagos, 12, Personal fees, GSK, 12, Personal fees, Janssen,
12, Personal fees, MSD, 12, Personal fees, Novartis, 12, Personal fees, Orphazyme, 12, Personal fees, Pfizer, 12, Per-
sonal fees, Roche, 12, Personal fees, UCB Pharma, 12, Personal fees; S. Bergstra: Pfizer, 5; M. Dougados: AbbVie,
2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; C. L�opez Medina: AbbVie,
2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6; V. Navarro Comp�an: AbbVie, 1, 6,
Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6,
Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6; D. Benavent: Bristol-Myers Squibb(BMS), 1, Eli Lilly, 6, Janssen,
6, Savana Research, 12, Part-time work, UCB, 6; D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB,
2, 6; L. kilic: AbbVie, Novartis, Pfizer, UCB Pharma, Celltrion, Amgen, 6; P. Carron: None; D. Elewaut: None; F. Van
den Bosch: AbbVie/Abbott, 2, 6, Amgen, 6, Eli Lilly, 2, Fresenius Kabi, 6, Galapagos, 2, Janssen, 6, Novartis,
6, UCB, 6; G. Varkas: AbbVie/Abbott, 1, 2, 5, 6, Amgen, 6, Celltrion, 5, Eli Lilly, 6, Janssen, 6, UCB, 1, 2, 6.

Abstract Number: 0564

The Risk of Venous Thromboembolism in Axial Spondyloarthritis:
A Population-based Study

Mayas Arraf1, Devy Zisman2, walid Saliba3, Nili Stein4 and Joy Feld5, 1Technion medical school, Haifa, Israel, 2Carmel
Medical Center, Haifa, Israel, 3Carmel medical center, Haifa, Israel, 4Department of Community Medicine and
Epidemiology, Haifa, Israel, 5Carmel and Zvulun Medical Centre, Haifa, Israel

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Scarce data exist regarding the incidence of venous thromboembolism events (VTE); pulmo-
nary embolism (PE) and deep vein thrombosis (DVT), in patients with axial spondylarthritis (axSpA). The aim of this
study was to compare the incidence of VTE in axSpA patients compared to controls using data from a large popula-
tion database.

Methods: AxSpA patients were recruited between 2005-2022 from a large healthcare population-based database. These
patients were identified according to a specific algorithm with a positive predicted value of 90% (95% CI 85-94%). Each
patient was matched with 10 controls based on age, sex and index date. The outcome was the first VTE event reported in
a hospital admission following the diagnosis of axSpA. Cox proportional hazard regression models were used to assess
the association between AxSpA and VTE adjusted for demographic and clinical characteristics. Time to first VTE was esti-
mated using Kaplan-Meir curves and compared between groups by log-rank test.

Results: A cohort of 3277 axSpA patients were identified and matched with 32770 controls, 48.4% men, mean age of 45.2
±14.8 (table 1). Twenty- three patients with axSpA (0.7%) developed a VTE event compared to 103 (0.3%) in the control
group, HR 2.18, 95% CI 1.39-3.43, p< 0.001. The risk of VTE in the axSpA group continued to be significantly higher com-
pared to controls even after adjustments for multiple co-morbidities, adjusted HR=2.07 95% CI 1.31-3.26, p< 0.001 (table
2). No difference was found at 5 years follow-up between the groups (log rank: p=0.104), however, after a mean follow-up of
8 years in both groups, the event rate of VTE was higher among the axSpA group compared to the controls (log rank: p<
0.001) (graph number 1).
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Table 1: Baseline characteristics of the study population

Graph number 1: Kaplan Meir test
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Conclusion: A significant association between axSpA and VTE was found, this increased risk was apparent late in the dis-
ease course. Addressing the VTE risk in axSpA patients is recommended.

Disclosure: M. Arraf: None; D. Zisman: None; w. Saliba: None; N. Stein: None; J. Feld: None.

Table number 2: The factors associated with venous thromboembolism
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Abstract Number: 0565

Low Vitamin D Serum Level Is a Risk Factor for Ankylosis in Axial
Spondyloarthritis: Evidence from a Nested-Case-Control Study

Anthony Lichaa1, Pauline KRUG1 and Adrien Nzeusseu Toukap2, 1Cliniques universitaires St-Luc, Brussel, Belgium,
2Cliniques universitaires Saint-Luc,, St.-Lambrechts-Woluwe, Belgium

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a progressive disease, characterized by chronic inflammation and
progressive structural damage. However, the kinetic of progression to ankylosis and much of the variability in the disease
severity remains unexplained. Furthermore, extensive research has shown that vitamin D has inflammatory-modulating
properties< ![if !supportFootnotes] >[i]< ![endif] >. The aim of this study was to assess the association between vitamin D
deficiency and ankylosis.

< ![if !supportEndnotes] >

< ![endif] >

< ![if !supportFootnotes] >[i]< ![endif] > Athanassiou L, Kostoglou-Athanassiou I, Koutsilieris M, Shoenfeld Y. Vitamin D and
Autoimmune Rheumatic Diseases. Biomolecules. 2023;13(4).

Figure 1: Distribution of nadir serum level (in ng/mL) of vitamin D among cases and controls
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Methods: We conducted a single-center nested case-control study using data from a prospective cohort of patients diag-
nosed with radiographic axSpA (r-axSpA). Diagnosis was made according to both modified New-York criteria and ASAS cri-
teria for r-axSpA. Identification of cases and controls was based on imaging protocol established by a senior
musculoskeletal radiologist. Controls were matched to cases based on age, sex and treatment category: non-steroidal
anti-inflammatory drugs (NSAIDs) or biological treatment (anti-TNF-alpha or anti-IL-17A). A 1:1 ratio was maintained
between cases and controls. The lowest value of vitamin D serum level was considered. For patients who developed anky-
losis, vitamin D levels recorded after the occurrence of the event “ankylosis” were censored. Odds ratios (ORs) and the cor-
responding 95% confidence intervals (CIs) were derived from logistic regression models, adjusted for sex, age, treatment
and disease duration.

Results: Out of 906 patients in the cohort, 141 (16%) had ankylosis and were matched. Vitamin D levels were available for
128 patients in the case group and 110 patients in the control group. Cases were more likely to have lower nadir of serum
vitamin D levels (18.63 ng/mL vs. 24.36 ng/mL, p = 0.005) (Figure 1). After adjusting for baseline clinical characteristics, each
1-ng/mL of increase in vitamin D level was associated with a 4% of reduction in risk of ankylosis (OR 0.96, 95% CI [0.94 –

0.99]). When the nadir of vitamin D level was assigned as tertiles, participants in the lowest tertile presented the highest risk
of ankylosis (OR 2.45; 95% CI 1.19–5.04) (Figure 2).

Conclusion: In this nested case-control study, lower nadir vitamin D level was associated with ankylosis among patients
with r-axSpA. To our knowledge, it is the first time that an association between vitamin D levels and ankylosis is described.
These findings suggest that vitamin D deficiency may contribute to the pathogenesis of ankylosis in patients with r-axSpA.
Longitudinal studies are needed to confirm these findings and explore potential benefits of long-term vitamin D supplemen-
tation in axSpA.

Disclosure: A. Lichaa: None; P. KRUG: None; A. Nzeusseu Toukap: AbbVie/Abbott, 6, Amgen, 5, Eli Lilly, 1, Janssen,
1, 5, 6, Novartis, 6, UCB, 1, 6.

Figure 2: Distribution of nadir vitamin D levels by tertiles among cases and controls
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Abstract Number: 0566

How Early Is Early? Unveiling Time to Diagnosis Since Symptom Onset
and Its Determinants in Patients Suspected of Early Axial
Spondyloarthritis: Data from the SPondyloArthritis Caught Early (SPACE)
Cohort

Mary Lucy Marques1, Desiree van der Heijde2, Liese de Bruin3, Miranda van Lunteren4, Robert Landewé5, Karen Minde
Fagerli6, Maikel Van Oosterhout7, Floris van Gaalen8 and Sofia Ramiro9, 1Leiden University Medical Center, Coimbra,
Zuid-Holland, Portugal, 2Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands,
3Leiden University Medical Center, Leiden, Netherlands, 4Leiden University Medical Center, Leiden, Zuid-Holland,
Netherlands, 5Amsterdam University Medical Center, Meerssen, Netherlands, 6Diakonhjemmet Hospital, Oslo, Norway,
7Groene Hart Ziekenhuis, Gouda, the Netherlands, Gouda, Netherlands, 8LUMC, Leiden, Zuid-Holland, Netherlands,
9Leiden University Medical Center, Bunde, Netherlands
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Background/Purpose: Patients with chronic back pain (CBP) of less than two-years (2y) duration suspected of axial spon-
dyloarthritis (axSpA) referred to the rheumatologist can be reliably diagnosed (Marques ML, et al. 2024). However, the time
to diagnosis from symptom onset and its determinants remain poorly studied in patients with recent-onset CBP. We aimed
to investigate the time to diagnosis after symptom onset in patients with CBP suspected of axSpA referred to the rheuma-
tologist and assess the main determinants for an early axSpA diagnosis.

Methods:We analyzed the 2y-data from the SPondyloArthritis Caught Early (SPACE) multi-center cohort of patients (< 45y)
with CBP (≥3 months, ≤2y) of unknown origin. Clinical, laboratory, and imaging SpA features were collected over time. An
event was defined as an axSpA diagnosis with level of confidence (LoC)≥7 at last observation or LoC< 7 in ≥2 last consec-
utive visits. Time to event (months) was computed from symptom onset to the first visit with the event. Patients without the
event were censored at 2y or loss to follow-up. SpA features were considered at the time of diagnosis. Median survival times
were computed overall and per SpA feature (un-/adjusted for covariates). Univariable andmultivariable Cox-regression mod-
els identified axSpA diagnosis determinants. The final multivariable model allowed subgroup comparisons for time-to-event
by SpA feature, adjusting for other SpA features (adjusted Kaplan-Meier curves).
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Results: The SPACE cohort included 548 unknown-origin CBP patients with information on diagnosis, LoC and symptom
duration. These were included in the survival analysis (mean [SD] age:31[8] years, symptom duration:13[7] months,
males:35%, HLA-B27 positivity:41%). Overall, 215 (39%) received a 2y diagnosis of axSpA (median time to diagnosis:
35 months). As expected, the axSpA group showed a higher prevalence of SpA features (Table 1). The lowest adjusted
median survival times (up to 24 months) were observed for sacroiliitis on radiographs (8 months), sacroiliitis on MRI
(12 months), inflammatory bowel disease (12 months), HLA-B27 positivity (18 months) and peripheral arthritis (24 months)
(Table 1). Kaplan-Meier curves showed median survival times and diagnosis probability (Figure 1). A contrasting example
of a SpA feature not determining the diagnosis (inflammatory back pain) is also shown. Multivariable Cox regression models
emphasized HLA-B27 positivity and sacroiliitis on MRI as the strongest determinants implying a 4.2- and 3.5-times adjusted
higher likelihood for the diagnosis of axSpA, respectively (Table 1). Peripheral arthritis, anterior uveitis or psoriasis implied
each �2-times higher risk for the axSpA diagnosis. Good response to NSAIDs, male sex and a younger age increased the
probability for the diagnosis of axSpA slightly.

Conclusion: Half of the patients with CBP suspected of axSpA referred to the rheumatologist received the diagnosis within
the first 35 months after symptom onset. HLA-B27 positivity, sacroiliitis on imaging and peripheral arthritis are the SpA fea-
tures most contributing to an early (up to 2y after symptom onset) diagnosis of axSpA in these patients.

Disclosure: M. Marques: None; D. van der Heijde: AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK,
2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; L. de Bruin: None;
M. van Lunteren: None; R. Landewé: AbbVie/Abbott, 2, Eli Lilly, 2, Galapagos, 2, Janssen, 2, Novartis, 2, Pfizer,
2, UCB, 2; K. Minde Fagerli: None; M. Van Oosterhout: None; F. van Gaalen: AbbVie, 12, Personal fees, BMS,
12, Personal fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting
ASAS, 5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapa-
gos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.

Abstract Number: 0567

Alteration of JAK-STAT Signaling in an Axial Spondyloarthritispatient with
TYK2 Variants

Pankaj Sharma1, Fatemeh Navid1, Norman Watts1, Stephen Brooks2 and Robert Colbert2, 1National Institutes of
Health, Bethesda, MD, 2NIH/NIAMS, Bethesda, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Tyrosine kinase 2 (TYK2) is a member of the Janus kinase family that associates with the cytoplas-
mic domain of type I/II cytokine receptors and STATs to transmit signals that mediate both innate and adaptive immune
responses. Genetic variants in TYK2 gene are associated with a number of inflammatory diseases including axial spondylo-
arthritis (AxSpA). Exome sequencing of a patient with severe inflammatory bowel disease and AxSpA revealed compound
heterozygous TYK2 gene variants, p.A53T and p.R703W, with allele frequencies of 0.007301 and 0.006692, respectively,
in gnomAD. The amino acid substitutions at position 53 and 703 are present in the FERM and pseudokinase domains,
respectively, of the protein. In Silico predictors such as PolyPhen, SIFT and Mutation Taster revealed these variants to be
damaging. Thus, we were interested in whether these variants were of functional significance
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Methods:We used skin fibroblasts to produce induced pluripotent stem cells (iPSCs) and then differentiated the iPSCs into
mesenchymal stem cells (MSCs) and osteoblasts. Cell lysates form cultured MSCs of patient and three controls were used in
Western blotting analysis for measuring phosphorylated TYK2 and downstream STAT1 and phospho-STAT1 levels using
specific antibodies. Insilico protein modeling was done to predict the effect of these variants on protein function. Bulk RNA
sequencing was performed and comparative profiling of IFN-α response gene set was done in patient and control cells

Results: Preliminary results suggest that patients cells have elevated STAT1 levels and stimulation with IFNα resulted in
higher phospho-STAT1 levels and possibly higher phospho-TYK2 levels as compared to healthy controls. Protein modeling
data suggests that the A53T variant could change the conformation of the FERM-SH2 domain, which might alter cytokine
receptor binding. The R703W variant may affect dimerization, or it might affect the conformation of the pseudo-kinase
domain, and thereby the activity of the kinase domain. As compared to controls, RNA sequencing data showed increased
expression of IFN-α response gene set in patient cells

Conclusion: Preliminary evidence suggests that these TYK2 gene variants contribute to gain-of-function. IFN responses in
patient cells which may partially be responsible for elevated proinflammatory response downstream of TYK2. Further exper-
iments are being performed to determine downstream effects of increased signaling on gene expression and to better
understand the possible role of these variants in AxSpA and IBD pathogenesis

Disclosure: P. Sharma: None; F. Navid: None; N. Watts: None; S. Brooks: None; R. Colbert: None.

Abstract Number: 0568

Coexistence of Raynaud’s Phenomenon, Morphea or Scleroderma in
Spondyloarthritis Patients: Insights from a Retrospective Cohort Study
Highlighting a Unique Phenotype

Ameesh Dev, Cary Roy, Deepak Jagannath, Alexandra Cloutet and Sarah Kazzaz, Houston Methodist Hospital,
Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Spondyloarthritis (SpA) is a heterogeneous group of inflammatory arthritides that includes ankylos-
ing spondylitis (AS), psoriatic arthritis (PsA), enteropathic-related arthritis, reactive arthritis, and undifferentiated SpA. To
date, there are no studies evaluating the coexistence of SpA with Raynaud’s Phenomenon (RP), morphea, or personal or
family history (FH) of systemic sclerosis (SSc). Overlap between these conditions has been limited to case reports. This study
aims to determine the prevalence of SpA among individuals with RP, morphea, or personal or FH of SSc, and to identify any
distinct characteristics that may distinguish this subgroup of patients.

Methods: The study utilized the electronic health record (EHR) database of Houston Methodist Hospital to identify
patients diagnosed with SpA that were concurrently diagnosed with RP, morphea, SSc or FH of SSc. The query was
based on the presence of relevant International Classification of Diseases (ICD) codes. Investigators assessed patient
charts to confirm eligibility through documentation and the presence of diagnosis codes. Data was collected on patient
demographics, SpA diagnosis, presence of RP, morphea, SSc, FH of SSc, HLA-B27 status or other HLA-B type, and
the presence of other autoantibodies.
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Results: The initial EHR query revealed 358 patients with an ICD-10 code of SpA and either RP, morphea, SSc or FH of SSc.
Investigators determined that 153 patients met criteria after thorough chart review. 91.5% of patients had SpA with RP
(n=140). 15.7% of patients had SpA with morphea, SSc or a FH of SSc (n=24). The majority of patients were female
(93.5%, n=143). Caucasian was the most prevalent ethnicity (86.3%, n=132). Notably, PsA was the most frequently associ-
ated SpA diagnosis (53.6%, n=82). Of patients with available data, 68.9% (62/90) were HLA-B27 negative. 15 of these
patients had HLA-B subtyping available; the most frequent subtypes were HLA-B44, HLA-B35, and HLA-B7. Although data
was limited, we found that 44.9% (48/107) patients with SpA overlap as defined in our study had a positive anti-nuclear anti-
body (ANA) and 17.1% (7/41) had positive anti-centromere antibodies.

Figure 1. Flow Diagram of the selection process of eligible patients included in the study; Legend: ICD = Internal Classification of Disease, SpA =
spondyloarthritis, SSC = systemic sclerosis, RP = Raynaud’s phenomenon
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Conclusion: This study highlights the presence of RP, morphea, and SSc in patients with SpA, a finding previously limited to
case reports. The majority of affected patients are Caucasian females with a negative HLA-B27 status, suggesting a poten-
tially distinct phenotype of SpA characterized by concurrent RP, morphea, or SSc. These findings may prompt consideration
for diagnostic and therapeutic approaches, necessitating further investigation such as HLA-typing and assessment of treat-
ment response. “MHC-I (major histocompatibility complex class I)-opathy” has emerged as a new term describing a family of
inflammatory conditions with overlapping clinical manifestations and a strong genetic link to the MHC-I antigen presenting
pathway. Overlap typically includes features of SpA, psoriasis, Behcet’s disease, inflammatory bowel disease and uveitis.
Future studies can investigate if RP, morphea or SSc should be included as part of “MHC-I-opathy.”

Table 1. An overview of patient characteristics in spondyloarthritis patients; Legend: SpA = Spondyloarthritis, ANA= Anti-Nuclear antibodies, Scl-
70 = Anti-Topoisomerase I antibodies, RNP = Anti-Ribonucleoprotein antibodies
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Disclosure: A. Dev: None; C. Roy: None; D. Jagannath: None; A. Cloutet: None; S. Kazzaz: None.

Abstract Number: 0569

The Longitudinal Association Between Disease Activity, Function and
Health-Related Quality of Life in Axial Spondyloarthritis: Results from the
DESIR Cohort

Augusta Ortolan1, Desiree van der Heijde2, Laure Gossec3 and Sofia Ramiro4, 1Policlinico Universitario Agostino
Gemelli IRCSS, Rome, Lazio, Italy, 2Department of Rheumatology, Leiden University Medical Center, Meerssen,
Netherlands, 3Sorbonne Université, Paris, France, 4Leiden University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Health-related quality of life (HRQoL) in axSpA is considered an overarching outcome, with other
disease outcomes contributing to it [1]. To validate a previously proposed model on the relationship between disease out-
comes, we aimed to investigate the longitudinal relationship between disease activity and function (independent variables)
and HRQoL (outcome).

Methods: AxSpA patients with symptoms< 3 years, enrolled in the DESIR cohort, were included. Outcomes were collected
longitudinally up to 10 years. The association between disease activity (ASDAS) and physical function (BASFI), on the one
hand, and HRQoL (outcome: SF36-MCS, SF36-PCS, ASQoL) was assessed. SpA features, personal and environmental
factors, and therapy were collected at baseline (sex, age, HLA-B27 positivity, MRI/radiographic sacroiliitis) or during
follow-up (psoriasis, IBD, uveitis, enthesitis, dactylitis, peripheral arthritis, BMI, smoking, job type, education, marital status,
parental status, NSAIDs/bDMARDs use, comorbidities) and tested as confounders or effect modifiers. Generalised estimat-
ing equations (GEE) were built with SF36-MCS, SF36-PCS, or ASQoL as outcomes (separate models), and ASDAS and
BASFI as main independent variables. Covariates were included in the final multivariable models, conducted both as simple

Figure 2. Of patients with available data, 68.9% (62/90) were HLA-B27 negative. 15 of these patients had HLA-B subtyping available; the most fre-
quent subtypes were HLA-B44, HLA-B35, and HLA-B7.
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GEE models and autoregressive models (corrected for HRQoL at the previous time point). Results were expressed as beta
coefficient (Beta) and 95% confidence interval (95% CI).

Results: A total of 663 axSpA patients (46% males, mean age 33.5 [8.6] years) were included. In simple models including
only ASDAS and BASFI as independent variables, significant associations were found with SF36-MCS (Beta -2.43[-2.84,-

Longitudinal association between disease activity, function and health related quality of life.
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2.04]; -1.23[-1.43,-1.03]), SF36-PCS (-3.07[-3.32,-2.83]; -2.24[-2.37,-2.11]), and ASQoL (1.35[1.23,1.48]; 1.16
[1.09,1.22]). These results were confirmed in autoregressive models: effect sizes for ASDAS and BASFI varied modestly
when corrected for relevant confounders (Table).

Conclusion: A longitudinal relationship between disease activity and function, on the one hand, and HRQoL as the out-
come, has been demonstrated, confirming that HRQoL can be interpreted as an overarching outcome in axSpA.

References. [1] Machado P, et al. Ann Rheum Dis 2011;70:1758-64.

Disclosure: A. Ortolan: AbbVie/Abbott, 2, Janssen, 2, Novartis, 2, UCB, 1; D. van der Heijde: AbbVie, 2, ArgenX,
2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda,
2, UCB Pharma, 2; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly,
2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; S. Ramiro: AbbVie, 1, 2, 5, 6,
Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.

Abstract Number: 0570

Prevalence of Comorbidities and Racial Disparities in Anterior Uveitis
Risk Among Ankylosing Spondylitis Patients

Halah Alfatlawi1, abdulmajeed alharbi2, eun seo kwak2, rawnag el sheikh2 and nezam altorok2, 1the university of
toledo, Toledo, OH, 2the university of toledo, Toledo

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ankylosing spondylitis (AS) is a chronic inflammatory condition primarily affecting the axial spine,
commonly associated with extra-articular manifestations such as anterior uveitis (AU). Racial disparities have been observed
in the prevalence of AU among AS patients, with African American individuals often experiencing higher frequencies com-
pared to their White counterparts. Moreover, AS is linked with various comorbidities, contributing to increased morbidity
and mortality. This study aims to investigate the prevalence of AU and associated comorbidities among AS patients, with
a focus on racial differences.

Methods: This retrospective observational study utilized data from the 2020 National Inpatient Sample (NIS) database, iden-
tifying adult patients with ankylosing spondylitis admitted to hospitals in the United States. Descriptive statistics were
employed to analyze demographic characteristics and comorbidity prevalence. Multivariate analysis assessed the associa-
tion between anterior uveitis, race, comorbidities, and inpatient outcomes.

Results: Our analysis revealed significant racial disparities in the prevalence of anterior uveitis (AU) among ankylosing spon-
dylitis (AS) patients. Patients with AU tended to be younger, with a mean age of 48 years versus a mean age of 60 in patients
with AS without AU. Among patients with AS without AU, 82% were Caucasians and African Americans represented 6%.
Among patients with AS with AU, Caucasians represented 71% and African Americans represented 18%.

In terms of outcomes, patients with a history of anterior uveitis exhibited similar inpatient mortality rates (less than 1%) com-
pared to those without (3%). Acute kidney injury (AKI) was more prevalent among patients with anterior uveitis (24%) versus
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those without (16%) but was not statistically significant. The comorbidities commonly associated with ankylosing spondylitis
include hypertension, both complicated (23%) and uncomplicated (40%), along with diabetes presenting with and without
chronic complications at rates of 17% and 11%, respectively.

Conclusion: Our study underscores the need for further research to elucidate the relationships between ankylosing spon-
dylitis, anterior uveitis, and comorbidities, particularly in the context of racial disparities. Improved risk assessment and early
detection strategies tailored to the African American population are crucial for facilitating timely diagnosis and targeted treat-
ment interventions for AS. Addressing these disparities and advocating for proactive management approaches can help mit-
igate healthcare inequities and enhance overall health outcomes for African American AS patients.

Disclosure: H. Alfatlawi: None; a. alharbi: None; e. kwak: None; r. el sheikh: None; n. altorok: None.

Abstract Number: 0571

Gender-specific Performance of Disease Activity Assessment Tools in
Axial Spondyloarthritis: Ancillary Analysis of the PREDICT-SpA Study

Sabrina Hamroun1, Laure Gossec2, Serge Perrot3, Maxime Dougados4 and Anna Molto5, 1Cochin University Hospital,
Paris, Ile-de-France, France, 2Sorbonne Université, Paris, France, 3Paris Dauphine University, Paris, France,
4Rheumatology Department, Cochin Hospital and Clinical Epidemiology and Biostatistics, University of Paris, INSERM
(U1153), Paris, France, 5Groupe Hospitalier Cochin, AP-HP, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There are several tools for assessing disease activity in spondyloarthritis (SpA). The literature reveals
gender differences, with unfavorable Patient Reported Outcomes in women compared with men. The aim of this study was
to evaluate the influence of gender on the tools used to assess disease activity in axial SpA, and their ability to discriminate
Patient Acceptable Symptom State (PASS), depending on gender.

Methods: This is an ancillary analysis of the Predict-SpA cross-sectional study (NCT03039088). Patients had a diagnosis of
axial SpA according to their rheumatologist and an indication to start a TNF inhibitor. Disease activity was assessed prior to

Table 1. Performance of disease activity assessment tools in discriminating PASS in men and women with axial SpA.
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initiation of treatment using BASDAI, ASDAS-CRP scores, patient and physician global assessment of disease activity.
Patients were also asked to rate whether their health status in relation to axial SpA was considered acceptable or unaccept-
able (PASS, yes/no). To analyse the ability of disease activity assessment tools to discriminate PASS, we calculated a stan-
dardized mean difference (SMD) for each tool in the total population, in men and in women.

Results: Of the 526 patients included in Predict-SpA, 522 had an available PASS and were analysed, including 279 (53.4%)
men and 243 (46.6%) women. Overall, women with a PASS had comparatively lower activity scores than men with a PASS.
In the overall population, the BASDAI, ASDAS-CRP and patient global assessment of disease activity performed well in dis-
criminating PASS (SMD 1.17, 0.93 and 1.36, respectively). However, there were gender differences, with BASDAI score per-
forming better in women than in men (SMD 1.47 and 0.94, respectively). The physician global assessment was the least
discriminating tool, with no gender differences (SMD 0.75, 0.80 and 0.81 in the overall population, in men and in women,
respectively).

Conclusion: The disease activity assessment tools appear to be able to discriminate PASS, apart from the physician global
assessment of disease activity, in the whole population. The ASDAS-CRP performs homogeneously according to gender,
which argues in its favour at the population level. As the BASDAI has a better discriminating performance in women, it could
be used in studies including only women.

Disclosure: S. Hamroun: None; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Cell-
trion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; S. Perrot: None;
M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6;
A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Figure 1. Disease activity scores according to PASS in men and women with axial SpA.
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Abstract Number: 0572

Synergistic Impact of the Non-radiographic Axial Spondyloarthritis
Subtype and Female Sex on First-Line Biologic Discontinuation: A Study of
Interaction Effects

Patricia Remalante-Rayco1, Emmanuel Baja2, Zeynep Baskurt3, Tina Chim4, Robert Inman5, Leonila Dans6 and Nigil
Haroon7, 1Schroeder Arthritis Institute, Toronto Western Hospital, University Health Network, Toronto, ON, Canada,
2Institute of Clinical Epidemiology, National Institutes of Health, University of the Philippines Manila, Manila, Philippines,
3Department of Biostatistics, University Health Network, Toronto, Canada, 4Schroeder Arthritis Institute, Toronto
Western Hospital, University Health Network, Toronto, Canada, 5University Health Network, Toronto, ON, Canada,
6Department of Clinical Epidemiology, College of Medicine, University of the Philippines Manila, Manila, Philippines,
7Department of Medicine/Rheumatology, University Health Network, Schroeder Arthritis Institute, University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent evidence suggests lower response rates to tumor necrosis factor inhibitors (TNFi)
among women with non-radiographic axial spondyloarthritis (nr-axSpA). However, there is a paucity of studies explor-
ing the interaction between axSpA subtype and sex on first-line biologic discontinuation, which is a composite mea-
sure of drug performance in the real-world setting. We aimed to assess the relationship of subtype and sex with first-
biologic discontinuance in axSpA patients and to determine whether these factors interact to affect treatment
retention.

Methods: We studied 469 axSpA patients followed longitudinally with start dates for their first TNFi or interleukin-17
inhibitor (IL-17i). All patients fulfilled the ASAS classification criteria and were further subdivided into 4 groups accord-
ing to subtype and sex. Biologic survival rates were compared by subtype, sex, and the 4 patient groups. We used
multiple imputation by chained equations to address missing data. Modified Poisson regressions were performed to
calculate risk ratios (RR) and 95% CI for the association of biologic discontinuation with subtype, sex, and their inter-
action. The interaction between subtype and sex was further assessed by estimating the relative excess risk due to
interaction (RERI) and ratio of risk ratios (RRR). The magnitude of the effect of an unmeasured confounder needed to
explain the association between the exposures and the outcome was estimated using E-values.

Results: Our cohort consisted of mostly male patients (63%) with radiographic axSpA (r-axSpA) (75%). A total of
302 patients (64%) discontinued their first biologic during follow-up. Female nr-axSpA patients at baseline had the lowest
BASDAI and highest mean CRP, and most had ≥2 comorbidities (Table 1). Biologic survival over 20 years was significantly
lower in nr-axSpA females (vs r-axSpA males) patients at all time points. Compared with r-axSpA males, discontinuation risk
was twice as high in nr-axSpA females (HR 2.30, 95% CI 1.68 to 3.15, p < 0.001), mostly due to secondary nonresponse to
biologics (Figure 1). Nr-axSpA (RR 1.80, 95% CI 1.26 to 2.59, p=0.001) and female sex (RR 1.49, 95% CI 1.081 to 2.045,
p=0.015) were independently associated with biologic discontinuation (Figure 2). Jointly, nr-axSpA and female sex
increased the risk of stoppage (RR 2.70, 95% CI 1.73 to 4.20, p< 0.001). The high E-values (3.01 for subtype, 2.34 for
sex) indicated robustness of our effect estimates to residual confounding. Positive interaction trends between subtype and
sex were seen on both the additive (RERI 0.49, 95% CI -0.78 to 1.75) and multiplicative (RRR 1.05, 95% CI 0.55 to 2.03)
scales.
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Conclusion: The nr-axSpA subtype and female sex were associated with shorter biologic survival times over a 20-year
period and a significantly increased risk of first-line biologic discontinuance. There was evidence suggesting that the risk of
drug termination was higher when both factors were present than when each factor was considered individually. The
overall reduced biologic survival places nr-axSpA women at higher risk of poorer treatment outcomes.
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Disclosure: P. Remalante-Rayco: None; E. Baja: None; Z. Baskurt: None; T. Chim: None;R. Inman: Abbvie, 2, Jans-
sen, 2, novartis, 2, 5, UCB, 2; L. Dans: None; N. Haroon: AbbVie, 2, Novartis, 2, UCB Pharma, 2.

Figure 1. Kaplan-Meier analysis of first-biologic discontinuation and log-rank tests according to disease subtype and patient sex. Radiographic
axial spondyloarthritis (r-axSpA) is referred to as AS in this plot. Nr-axSpA, non-radiographic axial spondyloarthritis; AS, ankylosing spondylitis.

Figure 2. The effect of subtype and sex by multivariable analysis in patients treated with their first biologic therapy (n = 469). Risk ratios (RR) for bio-
logic discontinuation and 95% CIs are shown. The vertical line represents an RR of 1. nr, non-radiographic axial spondyloarthritis; as, ankylosing
spondylitis.
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Abstract Number: 0573

Characteristics of Difficult-to-Treat Ankylosing Spondylitis- Results from
Real-World Data

Ansaam Daoud1, Jennifer Murphy2, Omer Pamuk3 and Marina Magrey4, 1Case Western Reserve University/University
Hospitals, Akron, OH, 2University Hospitals, Cleveland, OH, 3University Hospitals Cleveland Medical Center/ Case
Western Reserve University, Cleveland, OH, 4Case Western Reserve University School of Medicine/University Hospitals,
Richfield, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A large proportion of patients with ankylosing spondylitis (AS) are considered difficult to treat (D2T).
The study aimed to compare baseline characteristics, extra-articular manifestations (EAM), and co-morbid conditions
between two groups of AS patients: those considered difficult-to-treat (D2T) and those not difficult-to-treat (ND2T).

Methods: We performed a retrospective study using a de-identified federated database with 89 contributing healthcare
organizations (HCO), including over 125 million patients (TriNetX Research Network, Cambridge, MA; date of data access:
May 28, 2024)

All adult patients with a diagnosis of AS (ICD-10: M45.9) 1) ≥ 18 years at the index date of diagnosis and 2) had at least
one follow-up after their index date were identified between the years of 1953 and 2024. The use of biologic/targeted
synthetic DMARDs (b/tsDMARDs) was assessed after the index date. There is no consensus definition for D2T AS, but
we proposed this definition: using 3 or more b/ts DMARDs or 2 b/ts DMARDS from the same class. We collected
demographic information, comorbid conditions, and EAMs at baseline and follow-up. To control for potential con-
founding variables, we performed 1:1 greedy nearest neighbor propensity score matching based on demographic
and HLA-B27 status (Table 1). Continuous variables are presented as means ± SD and analyzed using independent
t-tests. Categorical variables are presented as counts or frequencies and were analyzed using chi-squared tests or
Fisher’s Exact test for smaller samples. All tests were two-tailed, and an alpha level of .05 was considered statistically
significant.

Results: A total of 96,037 patients with AS were included in the study, with 90,587 classified as ND2T and 5,450
as D2T. After propensity score matching for age, sex, race, ethnicity, and HLA-B27 status, the groups were balanced,
each containing 5,450 patients (Table 1). BMI (29.6 vs. 28.7, p< 0.001). Hypertension (15.4% vs. 13.8%, p=0.018),
chronic kidney disease (3.2% vs. 2.2%, p< 0.001), and depression ((14.4% vs. 11.1%, p< 0.001) were higher in
the D2T group. There was a significant association between D2T status and the presence of crohn’s disease, ulcera-
tive colitis, psoriasis, and iridocyclitis. The use of b/tsDMARDs was significantly higher in the D2T group. 77.5% of D2T
patients versus 11.0% of ND2T patients using (p< 0.001 for all comparisons). Among D2T patients, 7% were on one
TNF inhibitor, 64.8% on two, 18.7% on three, 4.4% on four, and 1.2% on five. Additionally, 22.7% were on one
anti-IL17, 12.3% on two anti-IL17s, 12.3% on one Janus Kinase Inhibitor (JAKi), and 3% on two JAKis (Table 2).
The HLA-B27 positive patients showed higher odds of being D2T with an odds ratio of 1.44 (95% CI: 1.22, 1.69)
(Table 3).
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Conclusion: Our study, utilizing a longitudinal clinical and claims database, showed that in a matched cohort, D2T AS
patients showed distinct clinical characteristics, including higher BMI, increased prevalence of certain comorbidities, and
stronger association with EAM. Positive HLA-B27 status was associated with higher odds of being in the D2T group, sug-
gesting genetic factors might influence treatment response in axSpA.

Table 1. Baseline characteristics between not difficult to treat and difficult to treat ankylosing spondylitis, before and after propensity score match-
ing for demographics (age, sex, race, ethnicity), HLA-B27 status, co-morbidities, and extra-articular manifestations
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Disclosure: A. Daoud: None; J. Murphy: None; O. Pamuk: None; M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly,
2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5.

Abstract Number: 0574

14-3-3 Eta (η) Auto-Antibody as a Diagnostic Marker in Axial
Spondyloarthritis: A Longitudinal Study

Anthony Marotta1, Walter Maksymowych2, Stephanie Wichuk2 and Navneet Sidhu1, 1Augurex Life Sciences Corp,
Vancouver, BC, Canada, 2University of Alberta, Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnosis of axial spondyloarthritis (AxSpA) is challenging and often delayed primarily due to the
lack of sensitive and specific markers needed for accurate and timely identification. The pathophysiological importance of
extracellular 14-3-3η antigen, typically an intracellular protein, and its autoantibodies (AAbs) is well-established in autoim-
mune rheumatologic disorders. Previous studies have confirmed the diagnostic and prognostic value of 14-3-3η AAbs in
RA and AxSpA. This study aims to validate the findings in AxSpa and test whether 14-3-3η levels change over time.

Methods: Sera from a pilot cohort of 49 patients with AxSpA obtained from the Follow Up Research Cohort in Axial Spon-
dyloarthritis (FORCAST) Prognostic Cohort, and from 25 healthy controls (HC), previously tested on the MSD platform, were
analyzed using a new Luminex® 14-3-3η AAb assay. Sera from a second test cohort of 114 AxSpA patients at baseline and
at year 1 and from 86 presumed healthy individuals were tested for 14-3-3ƞ AAb levels for confirmatory purposes. The diag-
nostic performance of 14-3-3η AAbs was assessed using regression modeling and ROC analysis, adjusting for covariates.
The optimal thresholds were identified through the Youden index, with significance defined as p< 0.05.

Table 2. Use of biologic/targeted synthetic DMARDs between not difficult to treat and difficult to treat ankylosing, before and after propensity score
matching for demographics (age, sex, race, ethnicity) and HLA-B27 status

Table 3. Within patients with known HLA-B27 test results, primary endpoint of difficult to treat Ankylosing Spondylitis between positive and nega-
tive status, before and after propensity score matching for age, sex, race, and ethnicity
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Results: ROC analysis in the pilot cohort yielded an AUC of 0.67 (95% CI, 0.55-0.79) for MSD and 0.66 (95% CI, 0.53-0.80)
for Luminex, indicating similar performance across platforms. For AxSpA patients aged ≤45, the Luminex assay showed an
AUC of 0.74 (95% CI, 0.61-0.88), p=0.003. Combining 14-3-3η AAbs with CRP identified 90% of AxSpA patients, with no
correlation found between the levels of the two markers (r = -0.14, p = 0.38).

In the test cohort, 14-3-3η AAb median baseline levels were significantly higher in AxSpA patients compared to healthy
controls, with values of 44.38 (32.0-70.1) versus 35.5 (21.8-46.0), p=0.003. The mean age (SD) for AxSpA patients and
healthy cohort was 40.6 (11.3) and 39.7 (11.3) years, respectively. ROC analysis of 14-3-3η AAb, which included age,
sex, and CRP, yielded an AUC of 0.82 and a ChiSq of 81.96, p< 0.0001. The optimal threshold value yielded a sensitivity
of 76.2% and a specificity of 74.1% identifying 80 TP, 22 FP, 63 TN, and 25 FN. Out of 105 patients assessed for both
CRP and 14-3-3η AAb, 60 (57%) were CRP positive, 47 (45%) were AAb positive, and 83 (79%) were positive for either
biomarker.

The Wilcoxon matched-pairs test indicated a significant difference in the levels of 14-3-3η AAb from baseline to year
1 (p=0.029). The median change in AAb levels between patients who received TNF treatment and those who did not, was
not statistically significant (p=0.71) but was independent of HLA-B27 status (p=0.16).

Conclusion: The Luminex-based 14-3-3η AAb assay demonstrates equivalent effectiveness to the MSD RUO assay in dif-
ferentiating AxSpA patients from healthy individuals. The combined detection of 14-3-3η AAbs and CRP identified 90% and
79% of AxSpA patients in the two cohorts tested, highlighting the potential of these biomarkers as complementary diagnos-
tic tools. We present findings on the modifiability of 14-3-3η AAbs from baseline to one year in AxSpA and their potential
application for prognosis and patient monitoring.

Disclosure: A. Marotta: Augurex Life Sciences Corp, 2, 8;W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim,
2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; S. Wichuk: None;N. Sidhu: Augurex Life Sciences Corp, 3.

ROC analysis comparing two testing platforms demonstrates equivalence for 14-3-3ƞ AAb.
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Abstract Number: 0575

Combined Testing of anti-CD74 IgA and Anti-UH-axSpA Antibodies
Increases the Diagnostic Potential for axSpA

Kurt de Vlam1, Pieter Ruytinx2, Elien luyten2, Anouk Agten2, Frank Vandenabeele2 and Veerle somers2, 1Department of
Rheumatology, UZ Leuven, and Department of Development and Regeneration, Skeletal Biology and Engineering
Research Center, KU Leuven, Leuven, Belgium, 2Universiteit Hasselt, Hasselt, Belgium

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnosis of axial spondyloarthritis (axSpA) is challenging and a specific laboratory diagnostic test is
lacking. Previously, we identified novel immunoglobulin G (IgG) and IgA antibodies to 4 Hasselt University (UH)-axSpA anti-
gens (UH-axSpA-IgG 4, 8 and UH-axSpA-IgA 1,10), corresponding to non-physiological peptides and to a novel axSpA
autoantigen, Double homeobox protein 4 (DUX4). Validation of antibody reactivity in plasma samples of axSpA patients from
the Leuven spondyloarthritis biologics cohort (BIOSPAR) cohort revealed antibody reactivity against at least one of these
4 peptide targets in 15.9 % of axSpA patients (26/164). In addition, IgA antibodies against CD74, involved in the assembly
of and the prevention of premature peptide-binding to major histocompatibility complex (MHC) class II has been shown in
patients with axSpA.

Here we aim to determine the diagnostic potential of the anti-CD74 IgA antibodies in combination with previously deter-
mined IgG and IgA antibodies against the 4 UH-axSpA antigens.

Methods: Anti-CD74 IgA antibodies were measured using the AESKULISA SpA Detect Kit (AESKU Diagnostics, Wendel-
sheim, Germany) in axSpA patients from the BIOSPAR cohort and patients with chronic low back pain (CLBP) served as
the control group. The cut-off of the ELISA was 20 U/ml.

Results: In the BIOSPAR cohort, anti-CD74 IgA antibodies were present in 29.3% of axSpA patients (48/164) versus no
presence in the CLBP patients (0/58) (p< 0.0001). Additional testing for the presence of antibodies against the 4 UH-axSpA
peptides further increased the antibody reactivity in 40.2 % of the patients (66/164) and only in 3.4% of the CLBP patients
(2/58) (p< 0.0001). Interestingly, we found a significant increase in age, disease duration and Bath Ankylosing Spondylitis
Functional Index (BASFI) in axSpA patients who tested positive for antibodies against at least one of the 4 UH-axSpA anti-
gens or CD74 compared to seronegative patients.

Conclusion: Combined testing for antibody reactivity against the 4 novel UH-axSpA peptides and anti-CD74 results in
improved diagnosis of axSpA. Including this set of antibody reactivities increases the post-test probability for axial spondy-
loarthritis considerably in patients with chronic back pain

Disclosure: K. de Vlam: AbbVie, 2, 6, Amgen, 2, 5, 6, Galapagos, 2, 6, Lilly, 2, 6, 12, Paid instructor, Novartis, 2, 6, Pfi-
zer, 2, 6, UCB, 2, 6; P. Ruytinx: None; E. luyten: None; A. Agten: None; F. Vandenabeele: None; V. somers: None.
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Abstract Number: 0576

Less Than 15% Unfavourable Pregnancy Outcomes in Patients with
Recent-onset Axial Spondyloarthritis: The Analysis of the 10 Years DESIR
Cohort Follow-up

Madeleine FRANC1, Anne Tournadre2 and Anna Molto3, 1Groupe Hospitalier Cochin, APHP, Paris, France, 2Service de
Rhumatologie, centre hospitalier universitaire de Clermont-Ferrand, Université Clermont Auvergne, Clermont-Ferrand,
France, 3Groupe Hospitalier Cochin, AP-HP, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Only scarce data is available regarding pregnancy outcomes in early axSpA. The objective of this
study was to determine (a) the factors associated with the occurrence of a clinical pregnancy during follow-up and (b) the risk
factors for an unfavourable pregnancy outcome (e.g. miscarriage, medical termination or pre-term delivery) in an early axSpA
population after 10 years of follow up.

Methods: Observational prospective French cohort (DESIR) with 10 years of follow-up including 381 TNFi-naïve women of
reproductive age, with axSpA with less than 3 y. Study visits were scheduled every 6 months in the first two years and then
yearly for up to 10 years. Data on pregnancy were collected retrospectively (before cohort inclusion) and prospectively (since
inclusion) up to 10y of follow-up. Baseline characteristics were compared between nulligravidae and uni/multigravidae
patients. The probability of achieving at least one pregnancy over time was estimated (Kaplan Meier). Factors associated
with a clinical pregnancy occurring over follow-up and risk factors for an unfavourable pregnancy outcome
(e.g. miscarriage, medical termination or pre-term delivery) were estimated by shared fraility models.

Results: Overall 724 pregnancies in 381 women occurred, before and after inclusion. After 10 years, 294 (77.1%) patients
had at least one pregnancy and 96 (22.8%) had none. Multigravidae women were significantly older (37±8 vs 28 ± 7, p<
0.001) and had higher BASFI (3.5±2.4 vs 2.8±2.2, p=0.008) scores at baseline. The mean age of first pregnancy was

Table 1 : Characteristics of patients in the 6 months prior to favourable outcome pregnancies vs. unfavourable outcome pregnancies

Characteristic in the 6 months prior to pregnancy,
Favourable outcome N= 93 Unfavourable outcome N = 16 p-valuemean (sd) or n (p)

Age, years 32.3 (4.8) 33.1 (4.2) 0.7
BMI, kg/m2 25.2 (4.4) 26.5 (5.3) 0.4
Tabac 9 (10%) 1 (6.3%) >0.9
BASDAI, (0-100) 37 (21) 45 (20) 0.13
ASDAS CRP 2.26 (0.95) 2.52 (0.73) 0.2
CRP ≥ 6 mg/L 63 (75%) 12 (86%) 0.5
Arthritis 33 (36%) 7 (44%) 0.6
CsDMARD use 2 (2.3%) 1 (6.3%) 0.4
Orale corticosteroids use 8 (12%) 2 (17%) 0.6
NSAID use 53 (58%) 11 (69%) 0.4
Anti TNF alpha use 17 (20%) 6 (38%) 0.2
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26.1 ±5.4 years old. One hundred and fifty three pregnancies occurred during follow up. Except for age, no factor was found
to be associated with pregnancy over follow-up. Among the 107 pregnancies prospectively collected with data available on
the outcome, 87 (81.3%) presented a full-term delivery, while 16 (14.9%) presented an unfavourable pregnancy outcome
(8 (7.5%) and 6 (5.6%) had a miscarriage or a pre-term delivery, respectively, 2 (1.9%) had a medical abortion), 3 (2.8%)
had an elective abortion, and 1 (0.9%) were pregnancies still ongoing at the end of follow-up. The probability of presenting
an unfavorable outcome over the 10 years of follow up was 13% [0.1-0.2]. No factor was found to be associated with unfa-
vourable pregnancy outcome (Table1).

Conclusion: After 10 years of follow-up of 381 women with recent-onset axSpa, more than 75% had at least one preg-
nancy. Of all pregnancies that occurred during follow up, an unfavourable outcome was observed in less than 15%
of them.

Disclosure: M. FRANC: None; A. Tournadre: None; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 0577

AMH Titers in Women with Axial Spondyloarthritis Are Significantly
Lower Compared to the General Population: An Analysis of the 10-year
Follow-up of the DESIR Cohort

Madeleine FRANC1, Jean Guibourdenche2, Anne Tournadre3 and Anna Molto4, 1Groupe Hospitalier Cochin, APHP,
Paris, France, 2Groupe Hospitalier Cochin, APHP, Paris, 3Service de Rhumatologie, centre hospitalier universitaire de
Clermont-Ferrand, Université Clermont Auvergne, Clermont-Ferrand, France, 4Groupe Hospitalier Cochin, AP-HP, Paris,
France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Data on fertility in women with spondyloarthritis (SpA) is sparse but seems to be impaired compared
to the general population. Divergent results have been published with regard to Anti-Mullerian Hormone (AMH), an indicator
of ovarian reserve, in these women. The objective of this study was to identify AMH trajectories over time and their associa-
tion with disease activity and treatments.

Methods: This was an ancillary study of the DESIR cohort, an observational prospective French study with 10 years of
follow-up, including 381 TNFi-naïve women of reproductive age with early axial spondyloarthritis (axSpA). Study visits were
scheduled every 6 months for the first two years and yearly thereafter. Data on disease activity and fertility were collected
prospectively. Serum AMH levels (ng/mL) were measured using the electrochemiluminescence method at 0, 6, 12, 24,
60, and 120 months. Mean AMH levels were compared to age-specific laboratory norms using Wilcoxon signed-rank tests..
Clusters of AMH trajectories from ages 18 to 45 were assessed using the k-means method, and factors associated with
AMH changes over time were assessed with multivariable multilevel models.

Results: A total of 1706 AMH measurements were performed in 381 women over ten years of follow-up. The mean AMH
level at baseline was 1.61 ± 1.93 ng/mL, with a range from 0.01 to 21.43 ng/mL. Compared to age-specific norms, AMH
levels in our cohort were significantly lower for all age groups (p< 0.01) – Figure 1A.
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Two trajectories of AMH decline were identified: the first (n=297) showed a lower AMH level at age 18, followed by a slow
decrease until age 45. The second cluster (n=49) showed higher AMH levels at age 18, followed by a steeper decline until
age 45(Figure 1B). Patients in the first cluster were significantly more likely to be smokers (36% vs. 20%, p=0.03), but no dif-
ferences with regard to disease activity or treatments were identified.

Conclusion: AMH levels were significantly lower across almost all age groups in women with early axSpA compared to the
general population. These findings highlight the need for further research into the factors affecting ovarian reserve and fertility
in women with axSpA.

Disclosure: M. FRANC: None; J. Guibourdenche: None; A. Tournadre: None; A. Molto: AbbVie, 2, 5, MSD, 2, 5, Pfi-
zer, 2, 5, UCB, 2, 5.
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Abstract Number: 0578

Gender Differences in Disease Parameters, Adherence to Treat to Target
Strategy and Outcomes in Axial Spondyloarthritis (axSpA) in Pakistani
Cohort

Muhammad Saeed1, HIna Ahmed2 and Aziza Ahmed3, and Arthritis Carte Foundation Faculty, 1Central Park Medical
College, Arthritis Care Foundation, Lahore, Pakistan, 2Central Park Medical College, Lahore, Pakistan, 3Rashid Latif
Medical College, Lahore, Pakistan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In patients with Axial Spondyloarthritis (axSpA) there has been wide variability in terms of gender
regarding disease characteristics as well as outcomes across different ethnicities and geographic regions.1,2 The Treat-
to-Target (T2T) strategy in axSpA has recently been advocated in patients with axSpA.3,4 The study aimed to compare the
demographic characteristics, disease activity scores at baseline, adherence, and outcome of the treat-to-target (T2T) strat-
egy between both genders in patients with axSpA in a real-world setting.

Methods: This was the first retrospective analysis looking at gender differences in a cohort set up with the support of the
Arthritis Care Foundation enrolling patients from two academic rheumatology departments and affiliated clinics in Lahore,
Pakistan. All patients who were enrolled gave an informed consent. Patients were diagnosed as axSpA as per ASAS classi-
fication criteria.5 Data regarding demography, disease parameters, and outcome measures like Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) and Assessment of Spondyloarthritis Disease Activity Score (ASDAS)-CRP were retrieved
from electronic medical records. Adherence to the T2T strategy in both groups was assessed by adaptations to treatment
as per Assessment of SpondyloArthritis International Society (ASAS) recommendations performing ASDAS-CRP scores
on at least 2 visits during the follow-up period of at least 6 months. 4 The outcome was assessed by proportion of patients
achieving ASDA-CRP cut off of ≤ 2.1 at the last available visit, for analysis data was entered into SPSS version 26.

Results: There were a total of 270 axSpA patients enrolled from November 2019 to December 2023. Out of these, there
were 218 (80.7 %) men and 52 (19.3 %) women. Women were found to be older than their counterparts at presentation
(p=value 0.001). There was no statistically significant difference between the two genders in terms of disease duration at
their first visit. However, there were more men with positive HLA-B 27 status 150 (69.4 %) vs 26 (50.0 %), p=0.000. There
was no statistically significant difference In the frequency of peripheral arthritis and Uveitis. Females were reported to have
higher BASDAI scores 4.5 ± 1.1 vs 3.3 ± 1.7 in men at baseline (p=0.003). ASDAS-CRP scores were also higher in women
but this was not found to be statistically significant. Adherence to T2T by treating rheumatologists in terms of escalation of
treatment was higher in male patients leading to higher use of biologic or targetted synthetic modifying rheumatic Drugs
(tsDMARDs) in men (46 % vs 22 % p=0.002). There was no statistically significant difference in the proportion of patients
achieving the target of ASDAS-CRP score of ≤ 2.1 i.e., 65 (38.9 %) in men vs 9 (25.0 %), (p-value=0.115). For a detailed
comparison see Table 1.

Conclusion: This study highlighted that the disease burden in women was higher than in men in terms of BASDAI but there
were no significant differences in ASDAS-CRP. However, despite this, there was a disparity in the use of biologics and
tsDMARDs amongst both genders. However, there was no statistically significant difference in the proportion of patients
achieving the target of ASDAS-CRP at 6 months.
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Disclosure: M. Saeed: None; H. Ahmed: None; A. Ahmed: None.

Abstract Number: 0579

Association of the Presence of Active Acute Anterior Uveitis with Disease
Activity in Axial Spondyloarthritis

Judith Rademacher1, Murat Torgutalp2, Lynn zur Bonsen1, Dominika Pohlmann1, Hildrun Haibel1, Fabian Proft1,
Mikhail Protopopov3, Uwe Pleyer1, Valeria Rios Rodriguez1 and Denis Poddubnyy4, 1Charité –Universitätsmedizin Berlin,
corporate member of Freie Universität Berlin and Humboldt-Universität zu Berlin, Berlin, Germany, 2Charite
Universitatsmedizin - Berlin, Berlin, Germany, 3Charite – Universitätsmedizin Berlin, corporate member of Freie
Universität Berlin and Humboldt-Universität zu Berlin, Berlin, Germany, 4Charite-Universitatsmedizin Berlin, Berlin,
Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1: Comparison of baseline demography, disease parameters, and outcome measures between the two genders
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Background/Purpose: Acute anterior uveitis (AAU) and axial spondyloarthritis (axSpA) are closely linked, with AAU being
the most common extra-musculoskeletal manifestation of axSpA. Up to half of the patients with AAU have concomitant
SpA1. However, the relationship between the activity of AAU and SpA remains unclear. This study aimed to analyze the
association between the activity of AAU and the disease activity of axial SpA (axSpA).

Reference: 1Rademacher J, et al. Arthritis Rheumatol. 2023;75(2):210-9.

Methods: The present analysis includes the 2-year data of patients of the Uveitis arm of the German Early Spondyloarthritis
Inception Cohort (GESPIC-Uveitis)1, a prospective cohort of patients with non-infectious AAU diagnosed by ophthalmologists.
Follow-up visits including clinical data and patient reported outcome measurements took place every 6 months with a maxi-
mumof 5 timepoints. At each visit, the presence of current AAU aswell as the number for the AAU flares since the last visit were
recorded. The axSpA disease activity wasmeasured using the Axial Spondyloarthritis Disease Activity Score (ASDAS), the Bath
Axial Spondyloarthritis Disease Activity Index (BASDAI), and C - reactive protein (CRP). Generalized Estimating Equations (GEE)
were used to analyze the association between the presence of active AAU (current flare) and axSpA activity by using an auto-
regressive working correlation structure. All multivariable models were adjusted for clinically relevant parameters taking into
account the causal relationships between exposures and outcomes based on published literature and expert knowledge.

Results: At study inclusion, 107 out of the included 204 patients (52.5%) had current AAU; the frequency of active AAU at
the follow-up visits during the next 2 years decreased over time (Table 1). At baseline, 109 patients (55.6%) had a diagnosis
of SpA (with the vast majority presenting axSpA). During the 2 years of follow-up, two patients were newly diagnosed with

Table 1. Clinical characteristics of patients in GESPIC-Uveitis during the 2 years of follow-up.
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peripheral SpA. In longitudinal GEE analysis of axSpA patients, current AAU was associated with higher ASDAS in multivar-
iable analysis (β=0.366 [0.067; 0.664], Table 2), while the association with BASDAI and CRP did not reach the level of sta-
tistical significance. There was also no significant association between the presence of AAU and CRP in the entire group.

Conclusion: The presence of current AAU is positively associated with disease activity of axSpA as reflected by ASDAS
most likely indicating parallelism of the inflammatory processes. This further emphasizes the importance of close collabora-
tion between rheumatologists and ophthalmologists for the management of patients with AAU and axSpA.

Disclosure: J. Rademacher: Janssen, 6; M. Torgutalp: None; L. zur Bonsen: None; D. Pohlmann: AbbVie/Abbott,
2, Celgene, 2, Janssen, 2, Novartis, 2, UCB, 2; H. Haibel: AbbVie/Abbott, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer,
2, 6, Roche, 2, 6, UCB, 2, 6; F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Galapagos, 2, 6,
Hexal, 2, 6, Janssen, 2, 6, Medscape, 2, 5, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5, 6;
M. Protopopov: Janssen, 6, Novartis, 6; U. Pleyer: AbbVie/Abbott, 5, 6, Novartis, 6, 11; V. Rios Rodriguez: AbbVie/
Abbott, 6; D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead,
2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6.

Abstract Number: 0580

Cellular Immune Activation Signatures at Baseline Predict Response to
TNF Inhibitors in Axial Spondyloarthritis

Ayantika Talukdar1, Neke Ibeh2, Rohan Machhar2, Mansi Aparnathi3, Sareh Keshavarazi4, Archita Srinath5, Akihiro
Nakamura6, Robert Inman7, Proton Rahman8, Igor Jurisica9 and Nigil Haroon10, 1Krembil Research Institute, UHN,
Toronto, ON, Canada, 2UHN, Toronto, Canada, 3University Health Network, Toronto, Canada, 4UHN, Toronto, ON,
Canada, 5University of Toronto, Toronto, ON, Canada, 6Queen’s Univesity, Kingston, ON, Canada, 7University Health
Network, Toronto, ON, Canada, 8Memorial University of Newfoundland, Faculty of Medicine, Division of Rheumatology,
St. John’s, Canada, 9Departments of Medical Biophysics and Computer Science and Faculty of Dentistry, University of
Toronto and Institute of Neuroimmunology, Slovak Academy of Sciences, Bratislava, Slovakia, Toronto, ON, Canada,
10Department of Medicine/Rheumatology, University Health Network, Schroeder Arthritis Institute, University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 2. Longitudinal Generalized Estimating Equations analysis of the association between the presence of active acute anterior uveitis (exposure)
with disease activity of axial spondyloarthritis and systemic inflammation (outcomes) at current time point.
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Background/Purpose: Tumor necrosis factor inhibitors (TNFi) substantially improve symptoms in Ankylosing Spondylitis
(AS), although 40% patients are unresponsive. Identifying biomarkers predictive of TNFi treatment response could help
make informed therapeutic choices and understand mechanism of resistance.

Methods: A total of 21 male biologic naïve patients with active AS, meeting the modified New York Criteria, were recruited
for the study, 7 for test and 14 for validation cohort. PBMCs were isolated and scRNA-seq for transcriptome profiling (-
Figure 1A-D) performed in test cohort followed by validation using Nanostring nCounter gene expression assay, protein

Fig. 1 (A): Schematic representation of the experimental design for single-cell RNA (sc-RNA) sequencing. Frozen peripheral blood mononuclear
cells (PBMCs) from AS patients were processed using the 10x-Based Genomics platform. (B): tSNE plot showing (left) the major clusters identified
and (right) responder vs non responder clustering of all the samples. (C): staining for expression of marker genes for the major cell types; T cell
(CD3D), B cells (CD79A, MS4A1), Monocytes (non-inflammatory- CD16 or FCGR3A, inflammatory- CD14), Myeloid Dendritic cells (FCER1A),
NK cells (KLRD1, KLRB1). (D): tSNE plot showing the identification of 22 scRNA-SEQ immune cell clusters and proportion of cells that contributed
to each cluster by each sample Fig. 1E: The pie chart shows the percentages of B cells, T cells, monocytes and NK B cells across Responders
(R) and Non-Responders (NR) with TNFi treatment.
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expression using flow cytometry and serum cytokines using ELISA. Response to therapy was assessed by the treating phy-
sician and include at least 50% reduction in BASDAI.

Results: Non-responders demonstrated a lower proportion of T cells and a higher proportion of monocytes as compared to
responders (Figure 1E). Results were validated in the second cohort. A total of 73 differentially expressed genes were iden-
tified in total PBMCs. CXCR4 and CD74 were upregulated in the monocytes of non-responders, further validated Nanostring
nCounter gene expression. A novel transcript AC114760.2 (antisense to STK17B) was downregulated in non-responders.

At baseline, expression level of interferon regulated genes (IRGs), STK17B and MIF receptors; CXCR4 and CD74, were
upregulated in non-responders suggesting that in non-responders, monocytes involved in inflammasome formation are acti-
vated before start of the treatment, resulting in enhanced inflammatory response. After TNFi treatment, a relative decrease in
the levels of CXCL10, CCL4, IL-1b, TNFa and MIF was observed in responders. MIF stimulation led to increased inflamma-
tory cytokines in non-responders.

Conclusion: Baseline cellular immunophenotypic signature can help predict treatment responses to TNFi in AS patients and
provide insight into pathogenic mechanisms.

Disclosure: A. Talukdar: None; N. Ibeh: None; R. Machhar: Novartis, 3;M. Aparnathi: None; S. Keshavarazi: None;
A. Srinath: None; A. Nakamura: AbbVie/Abbott, 6, Novartis, 6;R. Inman: Abbvie, 2, Janssen, 2, novartis, 2, 5, UCB, 2;
P. Rahman: AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Janssen, 2, 5, 12, Meeting atten-
dance/travel support, Novartis, 2, 5, Pfizer, 2, UCB, 2; I. Jurisica: None; N. Haroon: AbbVie, 2, Novartis, 2, UCB
Pharma, 2.

Abstract Number: 0581

Unmet Criteria for Achieving Minimal and Very Low Disease Activity
Among Patients with Psoriatic Arthritis Initiating Biologic or Targeted
Synthetic Disease-Modifying Antirheumatic Drugs in the CorEvitas
PsA/SpA Registry

Alexis Ogdie1, Chao Song2, Nicole Middaugh3, Maya Marchese3, Melissa Eliot3, Robert Low2 and Philip Mease4,
1Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 2UCB
Pharma, Smyrna, GA, 3CorEvitas, LLC, Waltham, MA, 4Swedish Medical Center/Providence St. Joseph Health; University
of Washington School of Medicine, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Minimal disease activity (MDA) is associated with reduced radiographic progression and improved
quality of life among patients (pts) with PsA.1 Clinical advances made MDA an attainable treatment target, yet it remains chal-
lenging for pts to achieve, and fewer achieve very low disease activity (VLDA).1

Understanding the most commonly unmet MDA/VLDA criteria among pts may provide insight into unmet needs with current
treatments.
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Methods: Eligible pts with PsA in the CorEvitas PsA/SpA Registry (03/2013–10/2023) who initiated biologic/targeted syn-
thetic DMARDs (b/tsDMARDs) had MDA/VLDA computed at treatment initiation (index) and 6 months (range: 5–9 months)
post-index. Pts in MDA and VLDA at the index date were excluded from the MDA and VLDA cohorts, respectively, while
the VLDA cohort included pts in MDA at index.

Table. Baseline Characteristics of the MDA and VLDA Cohorts, Stratified by MDA and VLDA Status, respectively, 6 Months After b/tsDMARD Ini-
tiation
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At 6 months, pts were classified by number of criteria met out of the 7 MDA/VLDA criteria: achievers (MDA: ≥5/7; VLDA: 7/7);
all non-achievers (MDA: ≤4/7; VLDA: ≤6/7); non-achievers by 1 criterion (MDA: 4/7; VLDA: 6/7); and non-achievers by >1 cri-
terion (MDA: ≤3/7; VLDA: ≤5/7). We report the proportion of pts not meeting each MDA/VLDA criterion at index and follow-up.

Results: The MDA and VLDA cohorts had 2,093 and 2,491 pts, respectively. Most pts (65%) in both cohorts had prior
b/tsDMARD experience at index. Baseline characteristics are summarized in the Table.

Figure 1. Proportion of Patients not Meeting Each MDA Criterion,1 Stratified by MDA Status After 6 Months of b/tsDMARD Treatment

Figure 2. Proportion of Patients not Meeting Each VLDA Criterion,1 Stratified by VLDA Status After 6 Months of b/tsDMARD Treatment
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In the MDA cohort, 18% (n=370/2,093) of pts were MDA achievers and 82% (n=1,723/2,093) were non-achievers; 24%
(n=398/1,686) of non-achievers (with all criteria available) missed 1 criterion to achieve MDA (Table). In the VLDA cohort,
8% (n=187/2,491) of pts were VLDA achievers and 92% (n=2,304/2,491) were non-achievers; 11% (n=236/2,242) of
non-achievers (with all criteria available) missed 1 criterion to achieve VLDA (Table).

At index, MDA and VLDA non-achievers were older, and a higher proportion were female, current smokers, obese, and had
public insurance. They also had higher rates of depression, anxiety, and fibromyalgia, higher disease activity, and worse pt-
reported outcomes (PROs) at index (Table).

The proportion of MDA achievers not meeting each criterion reduced drastically after 6 months (Figure 1). However, 40% of
pts did not meet the pain threshold at 6 months despite achieving MDA (Figure 1). Among MDA non-achievers, the PRO
MDA criterion of pain, Pt’s Global Assessment of disease activity (PGA), and Health Assessment Questionnaire (HAQ) were
the least commonly achieved. Among MDA/VLDA non-achievers, these PROs had the least change in the proportion of pts
not meeting the MDA/VLDA threshold at 6 months (Figures 1–2).

Among pts who missed 1 criterion to achieve MDA, the most commonly unmet criteria were pain (86%), PGA (75%), and
HAQ (64%; Figure 1). Most pts who missed 1 criterion to achieve VLDA did not meet the pain (41%), tender joint count
(12%), and HAQ (12%) criteria (Figure 2).

Conclusion: A small proportion of pts achieved MDA after 6 months of b/tsDMARD treatment. Despite achieving MDA,
40% of pts had residual pain. PRO criteria were the least likely to be met among MDA/VLDA non-achievers. A focus on treat-
ing pt-reported symptoms may improve achievement of MDA/VLDA.

References:

1. Ortolan A. Semin Arthritis Rheum 2023;62:152237.

Disclosure: A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC, 2, Eli Lilly and
Company, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2; C. Song: UCB
Pharma, 3, 12, Shareholder; N. Middaugh: CorEvitas, LLC, 3; M. Marchese: Corevitas, LLC, 3; M. Eliot: CorEvitas,
LLC, 3; R. Low: UCB Pharma, 3, 12, Shareholder; P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5,
Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inma-
gene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma,
2, 5, UCB, 2, 5.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table. Baseline Characteristics Stratified by MDA or VLDA Status at the Month 6 Follow-up Visit
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Background/Purpose: Minimal disease activity (MDA) is associated with clinically meaningful improvements in disease
activity and patient (pt)-reported outcomes among pts with PsA.1 However, it is challenging for pts with PsA to achieve
MDA, and even fewer achieve very low disease activity (VLDA).2

This retrospective study evaluated the achievement of MDA/VLDA and factors associated with MDA/VLDA achievement
among pts with PsA initiating biologic/targeted synthetic DMARDs (b/tsDMARDs) between 03/2013 and 10/2023 in the
CorEvitas PsA/SpA Registry.

Methods: Eligible pts had a follow-up visit 6 months (range: 5–9 months) post-treatment initiation (index) and sufficient cri-
teria to compute MDA/VLDA at index and follow-up. Pts in MDA and VLDA at the index date were excluded from MDA and
VLDA cohorts, respectively, while the VLDA cohort included pts in MDA at index.

Baseline characteristics were described at index using descriptive statistics. Achievement of MDA (≥5/7 criteria met)/VLDA
(7/7 criteria met) were assessed at the 6-month follow-up visit. Relative risks (RR) of achieving MDA/VLDA were estimated
using Poisson regression models; predictors of MDA/VLDA achievement were identified using adjusted multivariable mod-
els. MDA/VLDA achievement and predictors were stratified by b/tsDMARD experience at index.

Results: There were 2,093 and 2,491 pts in the cohorts used to assess achievement of MDA and VLDA, respectively. In both
cohorts, approximately 35% of pts were b/tsDMARD-naïve (MDA cohort: n=727; VLDA cohort: n=868) and 65% were
b/tsDMARD-experienced (MDA cohort: n=1,366; VLDA cohort: n=1,623) at index. Baseline characteristics are summarized
in the Table.

Figure 1. Adjusted Relative Risks Assessing the Association Between (A) MDA or (B) VLDA Achievement and Demographic and Clinical Character-
istics at Index
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After 6 months, 18% (n=370/2,093) of pts in the MDA cohort achieved MDA; 23% (n=169/727) in the b/tsDMARD-naïve
and 15% (n=201/1,366) b/tsDMARD-experienced subgroups. In the VLDA cohort, 8% (n=187/2,491) of pts achieved
VLDA after 6 months; 11% (n=94/868) in the b/tsDMARD-naïve and 6% (n=93/1,623) b/tsDMARD-experienced
subgroups.

Multivariable-adjusted analysis showed that female sex, higher baseline clinical Disease Activity Index in Psoriatic Arthri-
tis (cDAPSA) score (5-unit increase), fatigue, spine pain, and prior b/tsDMARD experience were associated with a
decreased probability of achieving MDA/VLDA (Figure 1). Pts with a higher baseline EuroQol-5D-5L (EQ-5D-5L) score
(0.1-unit increase) were 13% more likely to achieve MDA (Figure 1). Pts treated with b/tsDMARD monotherapy were
36% more likely to achieve MDA compared with conventional DMARDs and b/tsDMARDs combination therapy (-
Figure 1). Factors associated with MDA/VLDA achievement were generally similar regardless of b/tsDMARD experi-
ence at index (Figure 2).

Conclusion: Relatively few pts achieved MDA/VLDA after 6 months of b/tsDMARD treatment. Pts with worse baseline dis-
ease activity and pt-reported outcomes were less likely, while pts with higher baseline EQ-5D-5L score (denoting greater
baseline quality of life) and those on b/tsDMARD monotherapy, were more likely to achieve MDA/VLDA after 6 months of
treatment. These data highlight unmet needs in PsA management.

Figure 2. Adjusted Relative Risks Assessing the Association Between (A) MDA or (B) VLDA Achievement and Baseline Characteristics by
b/tsDMARD Experience at Index
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Session Time: 10:30AM–12:30PM

Background/Purpose: PsA disease activity (DA) and impact on patients (pts) are measured with clinical and pt-reported
outcomes1. Minimal clinically important improvement (MCII), the smallest improvement perceived by pts as clinically mean-
ingful2, has been defined for multiple PsA outcome measures, mainly using observational data3,4. We determined MCII
thresholds for PsA outcomes in subsets of PsA pts from randomized controlled trials (RCTs) stratified by treatment history
and baseline (BL) DA.

Methods: Data from 3 Phase 3 RCTs of 1405 PsA pts receiving guselkumab (GUS) every 4 weeks (Q4W) or at W0, W4 and
Q8W, or placebo (PBO) were pooled: DISCOVER-1 (NCT03162796); DISCOVER-2 (NCT03158285); COSMOS
(NCT03796858). MCII thresholds were assessed in bio-naïve and TNF inhibitor (i)-experienced cohorts for clinical DA Index
for PsA (cDAPSA), PsA DA Score (PASDAS), pt global assessment (PtGA) Arthritis, PtGA Psoriasis, Pt Pain, HAQ-Disability
Index (DI), and Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) using 3 BL distribution-based methods
(Table 1). MCII achievement at W8 (1st timepoint common to all outcomes) was compared in GUS Q8W (regimen common
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to all studies) vs PBO via logistic regression (Fig 1). To assess impact of BL PsA DA onmeasures of joint and overall DA, MCII
thresholds were estimated in the pooled population stratified by PsA DA (15/16% and 84/84% of pts had moderate and high
DA by cDAPSA/PASDAS, respectively) using a method based on standard deviation (SD) of change from BL to W24.

Results: Mean BL scores in TNFi-experienced (N=403) vs bio-naïve (N=1002) cohorts for cDAPSA, PASDAS, PtGA Arthri-
tis, PtGA Psoriasis, Pt Pain, HAQ-DI, and FACIT-F of 43.7/44.4, 6.4/6.5, 65.0/63.6, 61.4/60.5, 63.7/60.8, 1.3/1.2, and
29.0/30.1, respectively, indicated high overall BL PsA DA. Although some variation was observed between methods, mean
MCII thresholds for outcomes were generally consistent across cohorts, representing 16-39% mean improvement from BL
(Table 1). At W8, GUS Q8W pts were significantly more likely to achieve estimated MCII cutoffs vs PBO for all outcomes
(except FACIT-F in TNFi-experienced pts), with odds ratios (ORs) ranging from 1.5 to 3.7 (Fig 1). Relative to previous
reports3,4, mean cDAPSA MCII thresholds were higher in these RCT cohorts (both 14.7) and mean HAQ-DI MCII cutoffs
were somewhat higher than reported5 (0.4/0.5 in bio-naïve/TNFi-experienced pts; Table 1). When stratifying by BL joint
and PsA DA in the pooled RCT population, estimated MCII thresholds were higher in pts with high (MCII cDAPSA: 9.1; PAS-
DAS: 0.8) than moderate (cDAPSA: 4.1; PASDAS: 0.7) DA (Table 2).

Conclusion: In a pooled RCT population of pts with active PsA, estimated MCII thresholds were consistent across bio-naïve
and TNFi-experienced pts. Pts receiving GUS Q8W were significantly more likely to achieve early (W8) MCII vs PBO. MCII
cutoffs were greater for pts with higher BL cDAPSA and PASDAS, indicating BL DA impacts MCII and assessment of
response achievement.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Real-world (RW) data on the effectiveness of tofacitinib in patients (pts) with PsA are limited. This
study summarized disease activity and pt-reported outcome measures in pts with PsA initiating tofacitinib as monotherapy
vs in combination with oral small molecules (OSMs) in a RW setting.

Methods: Pts with PsA enrolled in the CorEvitas PsA/SpA Registry who initiated tofacitinib either as monotherapy or in com-
bination with OSMs (MTX, leflunomide, sulfasalazine, hydroxychloroquine, or apremilast) from December 2017-October
2023 were identified. Pts were included if a baseline and 6-month follow-up visit (with ±3-month window) were available.
The proportions of pts at 6 months who remained on monotherapy/combination therapy, who discontinued, or who added
an OSM treatment, were evaluated. Changes from baseline (Δ) were measured at 6±3 months for: Disease Activity Index for
PsA (DAPSA), clinical DAPSA low disease activity (cDAPSA LDA), minimal disease activity (MDA), body surface area (BSA)
=0%, and HAQ-Disability Index (HAQ-DI). For binary endpoints, 95% confidence intervals (CIs) using normal approximation
to binomial proportions were provided. Continuous endpoints at month 6 were analyzed as Δ with an analysis of covariance
model that included treatment and baseline value as covariates. Least squares (LS) means (standard error) and adjusted LS
means/odds ratios (95% CI) are presented.

Results: In total, 141 pts initiated tofacitinib (66/141 as monotherapy; 75/141 as combination therapy). At baseline, 61.0%
of pts were female, 94.3% were white, mean (standard deviation) age was 56.7 (11.3) years, and mean duration since PsA
diagnosis was 8.7 years. More monotherapy users were OSM treatment-naïve and had higher mean Pt Global Assessment
of Arthritis, compared with combination therapy users (Table 1). At 6±3 months, 71.2% of monotherapy initiators remained
on tofacitinib, 28.8% discontinued tofacitinib, and 1.5% added an OSM treatment. Corresponding data for combination

1187

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1188

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



therapy users were 74.7%, 25.3%, and 2.7%, respectively; 26.7% of combination therapy initiators discontinued
OSMs at/prior to 6 months (Table 2). Across treatment groups, improvements in many outcomes were observed at 6
±3 months; there were no significant differences in LS means (Figure 1a). At 6±3 months, 31.3% of monotherapy
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initiators achieved cDAPSA LDA, 15.0% achieved MDA, and 27.1% had BSA=0%. Corresponding data for combina-
tion therapy users were 21.2%, 20.7%, and 22.0%, respectively (Figure 1b). Differences between groups were not
significant.

Conclusion: In this RW population of pts with PsA who initiated tofacitinib, approximately half initiated as monotherapy.
Both monotherapy and combination therapy users demonstrated improvements across effectiveness outcomes with no
statistical differences after adjustment. This analysis illuminates the use of tofacitinib in a broad population of initiators and
underscores its effectiveness both as monotherapy and in combination with other OSMs.

Acknowledgments: Study sponsored by Pfizer and registry by CorEvitas, LLC. Medical writing support provided by Caitlin
Duncan, PhD, CMC Connect; funded by Pfizer.
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Session Title: SpA Including PsA – Treatment Poster I
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Background/Purpose: Treatment guidelines recommend tumor necrosis factor inhibitors (TNFi) and interleukin-17A inhib-
itors (IL-17Ai) as options for patients with PsA or axSpA with persistent disease activity despite conventional treatment (1-3).
TNFi’s are commonly used first-line treatment in PsA and axSpA (4). There is little evidence available to inform selection of
therapy after failure with TNFi treatment. This study compares the effectiveness of second TNFi (cycling) versus switching
to IL-17Ai among patients with PsA and axSpA who discontinued a first TNFi.

Methods: This study included patients with a diagnosis of PsA or axSpA enrolled in the CorEvitas PsA/SpA Registry who
initiated a second TNFi or IL-17Ai after discontinuation of a first TNFi. Patients were stratified into two cohorts, those who:
1) initiated a second TNFi (cyclers) and 2) initiated an IL-17Ai (switchers). The primary outcome among the PsA group was
change from baseline (CFB) in cDAPSA and among the axSpA group was CFB in BASDAI, at 6-month follow-up. Linear
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regression models, for continuous outcomes, or Poisson regression models (5), for binary outcomes, were fit to each pri-
mary and secondary outcome to compare switching versus cycling after 6-month follow-up visit, using the inverse probabil-
ity of treatment (IPT) weighted approach to account for imbalance in baseline covariates.

Table 1: Patient demographics and health characteristics at index for PsA patients initiating a second TNFi (cycle) or IL-17i (switch) following dis-
continuation of a first TNFi with 6-month follow-up registry visit by cycling/switching status
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Results: The PsA cohort included 277 (59%) and 194 (41%) and axSpA included 119 (69%) and 53 (31%), cyclers and
switchers respectively. Demographic and disease characteristics were largely comparable between groups for PsA and
axSpA cohorts. Disease activity and PROs were generally higher in switchers; treatment characteristics were largely similar
between both cohorts (Table 1). Overall, for PsA and axSpA cohort at 6-month follow up, switchers demonstrated numeri-
cally greater improvements compared to cyclers for both primary and secondary outcomes (Table 2). For IPT-weighted esti-
mates, in the PsA cohort, switchers demonstrated a 0.7-point improvement in the primary outcome (95% CI: -2.7, 1.2;
p=0.467) compared to cyclers, and in the axSpA cohort switchers displayed a 0.4-point improvement (95% CI: -1.0, 0.2,
p=0.160) (Table 3). In the PsA cohort, PhGA of arthritis and psoriasis switchers had statistically significantly greater improve-
ments compared to cyclers (-5.0; 95% CI: -9.3, -0.8, p=0.021). Similarly, in the axSpA cohort, improvement in patient
fatigue was significantly higher in the switchers compared to cyclers (-9.4; 95% CI: -15.8, -3.1, p=0.004) (Table 3).

Conclusion: Findings from this real-world analysis suggest that switching from a TNFi to an IL-17Ai results in similar or
numerically improved outcomes compared to cycling to a subsequent TNFi in both PsA and axSpA cohort. While additional

Table 2: Mean (SD) of index, 6-month follow-up, and estimated difference (95% CI) from index to 6-month follow-up in continuous outcomes for
cyclers and switchers, unweighted cohort for both PsA and axSpA initiators.
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research is needed, these results underscore the importance of considering alternate mechanisms of action as possible suit-
able options for patients discontinuing a first TNFi.

1. Coates, L C, Nat. Rev. Rheumatol., 18 (2022) 465.
2. Ramiro, S., Ann. Rheum. Dis., 82 (2023) 19.
3. Gossec, L., Ann. Rheum. Dis., 83 (2024) 706.
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5. Zou, G., Am. J. Epidemiol., 159 (2004) 702.
6. Austin, P.C., Statist. Med. 28 (2009) 3083.

Disclosure: A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC, 2, Eli Lilly and
Company, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2;N.Middaugh: Cor-
Evitas, LLC, 3;M.Marchese: Corevitas, LLC, 3; J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB Pharma, 2, 5; N. Bello: Eli Lilly and Company, 3; J. Lisse: Eli Lilly and Company,
3, 11; A. Kronbergs: Eli Lilly, 3, 8, 11; E. Grace: Eli Lilly and Company, 3;M. Ngantcha: Eli Lilly, 3; P. Mease: AbbVie,
2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorE-
vitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5,
Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5.

Table 3: Regression coefficients (β) and 95% CIs measuring the unweighted and IPT-weighted association between switching (reference cycling)
and continuous outcome for both PsA or axSpA initiators.
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Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 2AbbVie Inc., Mettawa, IL,
3AbbVie Inc, North Chicago, IL, 4AbbVie Inc., waukegan, IL, 5AbbVie Inc., North Chicago, IL, 6self, Beach Haven, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Upadacitinib (UPA), an oral JAK inhibitor, has demonstrated efficacy for the treatment of PsA in
randomized controlled trials of patients with inadequate response or intolerance to biologic DMARDs1; however, there
remains limited real-world data on the effectiveness of UPA. This study assessed real-world improvement in key clinical
and patient-reported outcomes (PROs) among adult PsA patients initiating UPA after prior experience with a TNF
inhibitor.

Methods: The OM1 PsA registry (January 2013-March 2024) was used to identify TNF inhibitor-experienced PsA patients
who initiated UPA on or after December 14, 2021. The OM1 PsA Registry (OM1, Inc; Boston, MA) follows > 60k PsA
patients in the US managed by rheumatologists longitudinally with clinical data and linked administrative claims. Inclusion
criteria were defined as ≥ 18 years of age, ≥ 1 UPA claim (index date defined as the first UPA claim), ≥ 1 claim of TNF inhib-
itor before index date, ≥ 6 months of available data before index date (ie, baseline period), ≥ 1 baseline outcome measure,
and ≥ 1 follow-up outcome measure (3- or 6-months post index). Mean changes from baseline were evaluated at both
3 and 6 months for the following clinical outcomes and PROs: RAPID3, TJC28, SJC28, pain by visual analog scale
(VAS: 0-10), fatigue by numeric rating scale (NRS: 0-10), Multi-Dimensional Health Assessment Questionnaire (MDHAQ)
Physician Global Assessment (PGA: 0-10), and MDHAQ Patient Global Assessment (PtGA: 0-10). For each outcome,
paired t tests were performed to test the difference between the baseline and follow-up scores at 3- and 6-months post
index.

Results: A total of 535 TNF inhibitor-experienced patients with PsA met the inclusion criteria. Mean patient age was
55.2 years, 73% of patients were female, and 95% were White. Most patients were covered under commercial insurance
(73%), followed by Medicare (24%), and Medicaid (3%) (Table 1). At baseline, overall mean ± SD scores were 4.45 ± 2.23
for RAPID3, 5.97 ± 7.15 for TJC28, 3.13 ± 4.56 for SJC28, 5.71 ± 2.62 for pain, 5.95 ± 2.61 for fatigue, 3.54 ± 2.60 for
MDHAQ PGA, and 5.21 ± 2.67 for MDHAQ PtGA. At 3 months, significant improvements (all P < 0.05) were observed for
all the clinical outcomes and PROs: RAPID3 (-0.44 ± 2.02), TJC28 (-1.82 ± 6.09), SJC28 (-0.97 ± 3.29), pain (-0.85 ±
2.48), fatigue (-0.73 ± 2.13), MDHAQ PGA (-0.72 ± 2.39), and MDHAQ PtGA (-0.53 ± 2.62) (Table 2). The improvements
at 3 months were maintained at 6 months.

Conclusion: TNF inhibitor-experienced patients with PsA who initiated UPA demonstrated significant and sustained
improvements in joint involvement, pain, fatigue, and overall health in real-world clinical practice.
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Reference:

1. Mease PJ, et al. Ann Rheum Dis. 2021;80:312-20.

Disclosure: A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gil-
ead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; X. Ye: AbbVie,
3, 11; Y. Peng: AbbVie, 3, 11; C. Saffore: AbbVie, 3, 11; J. Stigler: AbbVie, 3, 11; M. Bergman: AbbVie, 2, 6, Amgen,
2, 6, Bristol-Myers Squibb(BMS), 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Johnson & Johnson, 11, Merck/MSD,
2, 6, 11, Novartis, 2, 6, Pfizer, 2, 6, Sa, 2, 5, Sandoz, 2, 6, Scifer, 2, 6.

Abstract Number: 0587

Achieving Stringent Disease Control Criteria Was Associated with Greater
Work Productivity Improvements in Patients with Active Psoriatic
Arthritis: Results from Two Phase 3 Studies of Bimekizumab

William Tillett1, Dafna Gladman2, Laure Gossec3, Jason Eells4, Patrick Healy5, Barbara Ink4, Nikos Lyris4 and Jessica A
Walsh6, 1Royal National Hospital of Rheumatic Diseases; Department of Life Sciences, Centre for Therapeutic
Innovation, University of Bath, Bath, United Kingdom, 2University of Toronto, Toronto Western Hospital, Toronto, ON,
Canada, 3Sorbonne Université, Paris, France, 4UCB Pharma, Slough, United Kingdom, 5UCB Pharma, Morrisville, NC,
6Division of Rheumatology, Salt Lake City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) negatively impacts patients’ physical health and functional ability, which can
contribute to reduced work productivity.1,2 We examined the association between achieving stringent disease control cri-
teria and improvements in work productivity in patients with PsA to 1 year, using data from two phase 3 trials.

Methods: This post hoc analysis used data from two phase 3 studies of subcutaneous bimekizumab 160mg every 4 weeks:
BE OPTIMAL (NCT03895203; biologic DMARD [bDMARD]-naïve) and BE COMPLETE (NCT03896581; TNF inhibitor inad-
equate response/intolerance [TNFi-IR]). Both studies were double-blind and placebo-controlled to Week 16. Patients who
completed Week 52 of BE OPTIMAL or Week 16 of BE COMPLETE could enter the BE VITAL open-label extension
(NCT04009499). Data are reported for patients randomized to BKZ at baseline.

Clinical endpoints used to assess disease control included ACR response criteria, Disease Activity Index for PsA (DAPSA),
minimal disease activity (MDA), and the composite endpoint ACR ≥50% improvement from baseline and Psoriasis Area
and Severity Index 100% improvement from baseline (ACR50+PASI100). Work Productivity and Activity Impairment
(WPAI) was assessed to Week 52 in BE OPTIMAL and to Week 40 in BE COMPLETE. Work productivity dimensions
reported include work time missed (absenteeism), impairment while working (presenteeism), overall work impairment, and
activity impairment.

We assessed associations between achievement of disease control criteria (mutually exclusive categories) and percentage
improvements from baseline in each WPAI dimension score, at Week 52 of BE OPTIMAL and Week 40 of BE COMPLETE
(observed case).
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Results: 388/431 (90.0%) and 246/267 (92.1%) BKZ-randomized patients completed Week 52 of BE OPTIMAL and Week
40 of BE COMPLETE, respectively. Baseline mean percentage WPAI scores were similar for bDMARD-naïve and TNFi-IR
patients: absenteeism 7.7 and 9.7; presenteeism 34.8 and 38.0; overall work impairment 37.0 and 40.7; activity impairment
43.2 and 46.5.

Figure. Association of disease control criteria and improvements in WPAI domains at Week 52 of BE OPTIMAL and Week 40 of BE COMPLETE
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At Week 52/40, patients achieving more stringent disease control criteria, assessed using ACR, DAPSA, MDA, and
ACR50+PASI100 responses, generally demonstrated greater improvements in work productivity, particularly in the WPAI
domains of presenteeism, overall work impairment, and activity impairment (Figure). Similar improvements were observed
in bDMARD-naïve and TNFi-IR patients, though improvements in work productivity in MDA responders vs non-responders
were more pronounced in bDMARD-naïve patients compared with TNFi-IR patients.

Improvements in work time missed (absenteeism) were smaller than other WPAI domains; thus, trends were less pro-
nounced when assessing the association of absenteeism by disease control criteria response groups (Figure 1A).

Conclusion: Achievement of increasingly stringent disease control criteria and lower disease activity was associated with
greater improvements in work productivity up to 1 year in patients with PsA. Similar improvements were observed in
bDMARD-naïve and TNFi-IR patients.

References: 1. Gudu T. Expert Rev Clin Immunol 2018;14:405–17; 2. Husni ME. Semin Arthritis Rheum
2017;47:351–60.

Disclosure: W. Tillett: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5,
6, GlaxoSmithKlein(GSK), 2, 5, 6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ono Pharma, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 5, 6;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos,
2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bris-
tol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz,
2, UCB, 2, 5; J. Eells: UCB Pharma, 3, 11; P. Healy: UCB Pharma, 3, 11; B. Ink: AbbVie, 11, GSK, 11, UCB Pharma,
3, 11;N. Lyris: UCB Pharma, 3, 11; J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novar-
tis, 2, 5, Pfizer, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 0588

Sex-Related Differences in Baseline Patient and Disease Characteristics:
Post Hoc Analyses of Three Phase 3, Randomized, Double-blind, Placebo-
Controlled Studies in Patients with Active Psoriatic Arthritis

Laura Coates1, Carlo Selmi2, Philip Mease3, Alexis Ogdie4, Francois Nantel5, Frederic Lavie6, Mohamed Sharaf7,
Oyediran Adelakun8, Emmanouil Rampakakis9, Laura Pina Vegas10 and Lihi Eder11, 1University of Oxford, Nuffield
Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom, 2Department of
Biomedical Sciences, Humanitas University, Rozzano, Italy, 3Swedish Medical Center/Providence St. Joseph Health;
University of Washington School of Medicine, Seattle, WA, 4Department of Medicine, Perelman School of Medicine at the
University of Pennsylvania, Philadelphia, PA, 5Nantel MedSci Consult, Montreal, QC, Canada, 6Janssen Cilag Global
Medical Affairs, Immunology Global Medical Affairs, Issy les Moulineaux, France, 7Johnson & Johnson, Middle East FZ
LLC, Dubai, UAE, Dubai, United Arab Emirates, 8Janssen Research & Development, LLC, Titusville, NJ, 9McGill University,
Department of Pediatrics / Scientific Affairs, JSS Medical Research Inc., Montreal, QC, Canada, 10Leiden University
Medical Center, Leiden, Netherlands, 11University of Toronto, Women’s College Hospital and Department of Medicine,
Toronto, ON, Canada
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Background/Purpose: Although PsA occurs in males and females at similar rates, clinical manifestations and outcomes dif-
fer between sexes. Findings from real-world evidence (RWE) studies have found that females tend to have higher disease
activity and functional impairment than males despite generally lower rates of radiographic joint damage and milder psoriasis
(PsO) symptoms1-5. Despite observed sex-specific differences in PsA, few randomized controlled trials (RCTs) report sex-
disaggregated results6. Here, we describe baseline (BL) patient (pt) and disease profiles by sex in a large, pooled cohort of
clinical trial participants with active PsA.

Methods: Post hoc analyses included PsA pts from 3 Phase 3 RCTs for guselkumab (GUS): 381 pts from DISCOVER-1
(NCT03162796), 739 from DISCOVER-2 (NCT03158285), and 285 from COSMOS (NCT03796858). BL pt characteristics
were compared between sexes using a 2-sample t-test for continuous variables and a chi-square test for categorical vari-
ables (see Table 1).

Results: Among 1405 pts with PsA, 48.7% were female. At BL, female pts were older than males (mean: 48.2 vs 46.1y;
p=0.0007), had longer PsA disease duration (6.9 vs 6.0y; p=0.0086) and a higher BMI (29.9 vs 28.8 kg/m2; p=0.0007;
Table 1). Females had significantly milder PsO at BL than males (mean Psoriasis Area Severity Index [PASI]: 7.8 vs 11.5;
body surface area [BSA]: 13.3 vs 18.8%; Investigator’s Global Assessment [IGA]: 2.1 vs 2.5; p< 0.0001). No difference
was observed in BL composite measures of disease activity (Clinical Disease Activity Index for PsA [cDAPSA] and PsA Dis-
ease Activity Score [PASDAS]); however, several individual components showed differences between females and males,
including lower BL CRP levels (mean: 1.4 vs 1.9 mg/dL; p< 0.0001) and higher tender joint count (TJC: 21.2 vs 19.8;
p=0.0467) and Leeds Enthesitis Index (LEI) score (2.9 vs 2.7; p=0.0115). Additionally, enthesitis was more prevalent in
females (69.5 vs 61.8%; p=0.0026), while dactylitis was more common in males (45.0 vs 37.0%; p=0.0024). Females also
reported significantly worse pt-reported outcomes than males at BL, with higher levels of fatigue (mean Functional
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Assessment of Chronic Illness Therapy-Fatigue [FACIT-F]: 28.3 vs 31.2; p< 0.0001), functional impairment (mean HAQ–
Disability Index [DI]: 1.4 vs 1.1; 36-item Short Form health survey physical component summary [SF-36 PCS]: 32.5 vs
34.2; p< 0.0001), and pain (mean: 63.1 vs 60.2; p=0.0044).

Conclusion: Sex differences in pts with highly active PsA from 3 Phase 3 trials were consistent with findings from RWE
cohorts. Female PsA pts exhibited less severe PsO, higher BMI, longer PsA duration, and reported a greater impact of
PsA on quality of life. These findings highlight the importance of considering biological sex and associated clinical features
in the management of PsA, including the evaluation of response to treatment (see Eder L, et al. ACR 2024; AB1840951).

References:
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Background/Purpose: Psoriatic arthritis (PsA) is an inflammatory disease that can manifest with considerable clinical het-
erogeneity. Secukinumab demonstrated improvements across the updated Group for Research and Assessment of Psori-
asis and Psoriatic Arthritis and Outcome Measures in Rheumatology (GRAPPA-OMERACT) PsA core domains in a pooled
population of patients with PsA.1 However, the relative time to response across disease domains has not been studied.
The objective of this post hoc analysis was to evaluate time to achievement of clinical responses across the GRAPPA-
OMERACT core domains in patients with PsA treated with secukinumab in the FUTURE 2-5 studies.

Methods: This post hoc analysis evaluated data pooled from 1366 patients with PsA who were randomized at baseline to
receive secukinumab 150 mg or 300 mg in the phase 3 FUTURE 2-5 studies (NCT01752634, NCT01989468,
NCT02294227, and NCT02404350). Efficacy outcomes assessed across GRAPPA-OMERACT PsA core domains included
musculoskeletal (MSK) disease activity, skin and nail disease activity, systemic inflammation, pain, health-related quality of
life (HRQOL), fatigue, and physical function. For each outcome, the proportion of patients achieving minimal clinically impor-
tant difference (MCID) or complete resolution was assessed through Week 52 using as-observed data. Median time to the
initial efficacy response and the response rate by Week 52 were estimated using the Kaplan-Meier method.

Results: Patients treated with either dose of secukinumab generally experienced rapid improvements across GRAPPA-
OMERACT domains. Median time to achievement of MCID in the systemic inflammation domain was < 2 weeks, followed
by improvements across MSK disease activity outcomes generally within the first 4 weeks of secukinumab treatment (-
Table 1). Patients with dactylitis at baseline achieved resolution of dactylitis within approximately 4 weeks, while the median
time to resolution of enthesitis in those with enthesitis at baseline was approximately 12 weeks (Table 1). Among patients
with psoriasis at baseline, the median time to achievement of 75% reduction in the Psoriasis Area Severity Index score

FACIT‐F, Functional Assessment of Chronic Illness Therapy‐Fatigue; HAQ‐DI, Health Assessment Questionnaire Disability Index; MCID, minimal
clinically important difference; MCS, mental component summary; n/m, number of patients who achieved initial response by Week 52/number
of patients with corresponding baseline and post baseline assessments (as observed); PCS, physical component summary; PsA, psoriatic arthri-
tis; RR, response rate; SEC, secukinumab; SF‐36, 36‐Item Short Form Health Survey. a Median time, RR and associated 95% CI are from the
Kaplan‐Meier estimate taking censoring into consideration.
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(PASI75) was approximately 8 to 12 weeks; patients with nail psoriasis at baseline achieved 75% improvement in the mod-
ified Nail Psoriasis Severity Index score (mNAPSI) after approximately 24 weeks of treatment (Table 1). Patients experienced
rapid improvements in pain, HRQOL, and physical function domains (Table 2), consistent with the timing of improvements in
MSK symptoms. Median achievement of MCID in the fatigue domain occurred slightly later, after approximately 7 to 8 weeks
of secukinumab treatment (Table 2).

Conclusion: Patients with PsA receiving secukinumab 150 mg or 300 mg in the FUTURE 2-5 trials generally experienced
rapid improvements across the GRAPPA-OMERACT core domains with patients achieving MCID by approximately 4 weeks
of treatment. Improvements in MSK symptoms coincided with improvements in pain, HRQOL, and physical function, which
occurred earlier than skin and nail psoriasis improvements. The interdependence of distinct domain response sequencing
requires further study.

Reference

1. Orbai A-M, et al. Ann Rheum Dis 2017;76:673-680.

Disclosure: L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5,
6, Galapagos, 2, 6, Gilead, 2, 6, GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB
Pharma, 2, 5, 6; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene, 2, Compugen,
2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6; M. Husni: AbbVie, 1, 2,

FACIT-F, Functional Assessment of Chronic Illness Therapy-Fatigue; HAQ-DI, Health Assessment Questionnaire Disability Index; MCID, minimal
clinically important difference; MCS, mental component summary; n/m, number of patients who achieved initial response by Week 52/number
of patients with corresponding baseline and post baseline assessments (as observed); PCS, physical component summary; PsA, psoriatic arthri-
tis; RR, response rate; SEC, secukinumab; SF-36, 36-Item Short Form Health Survey. a Median time, RR and associated 95% CI are from the
Kaplan-Meier estimate taking censoring into consideration.
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UCB, 2, 5.

Abstract Number: 0590

Efficacy of Secukinumab Across the Axial Spondyloarthritis Spectrum
Among Patients Grouped by Age (≥40 Years vs < 40): A PostHoc Analysis of
6 Phase 3 Trials

Sofia Ramiro1, Corine Gaillez2, Uta Kiltz3, Lianne S Gensler4, Chaitali Pisal5, Juergen Braun6 and Alexis Ogdie7, 1Leiden
University Medical Center, Bunde, Netherlands, 2Novartis Pharma AG, Basel, Switzerland, 3Rheumazentrum Ruhrgebiet
Herne, Ruhr-University, D-44649 Herne, Germany, 4Department of Medicine/Rheumatology, University of California,
San Francisco, San Francisco, CA, 5Novartis Healthcare Private Limited, Hyderabad, India, 6Rheuma Praxis, Ruhr-
University Bochum, Berlin, Germany, 7Department of Medicine, Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Secukinumab is an IL-17 inhibitor approved to treat axial spondyloarthritis (axSpA), including radio-
graphic (r)-axSpA and non-radiographic (nr)-axSpA. Recent ASAS-EULAR recommendations highlight the importance of
individualized treatment of patients with axSpA according to symptoms, extra-musculoskeletal manifestations, and comor-
bidities. These diverse factors may be more prominent in older patients and potentially impact treatment outcomes. This
post hoc analysis compared clinical responses to secukinumab treatment through Week 16 between older and younger
patients with r-axSpA and nr-axSpA.

Methods: In this post hoc analysis, patients with r-axSpA were pooled from the MEASURE 1-5 trials (NCT01358175,
NCT01649375, NCT02008916, NCT02159053, and NCT02896127), and patients with nr-axSpA were included from the
PREVENT trial (NCT02696031). Patient subgroups were defined based on the median age at baseline (≥40 years vs 18 to
< 40 years). All patients were randomized to secukinumab 150 mg, secukinumab 300 mg, or placebo through Week 16;
clinical and MRI outcomes were assessed at Week 16. Treatment effect (secukinumab 150/300 mg vs placebo) within each
age subgroup and the difference in treatment effect between age subgroups were assessed for binary clinical outcomes
(listed in Table 1) by logistic regression using non-responder imputation. For change from baseline in continuous outcomes
(listed in Table 2), the difference in treatment effect between age subgroups was assessed using mixed model repeated
measures. For change from baseline in MRI measures of inflammation (listed in Table 3), the analysis of covariance
(ANCOVA) model was applied. The younger patient group was used as a reference category. All P values were nominal.

Results: Among 1427 patients from the MEASURE 1-5 trials and 555 from PREVENT, 682 (47.8%) and 261 (47.0%) were
aged ≥40 years, and 745 (52.2%) and 294 (53.0%) were aged 18 to < 40 years, respectively. At Week 16, no difference in
treatment effect of secukinumab vs placebo was observed between age groups for the achievement of binary clinical out-
comes (ORs, P>.05; Table 1). No difference in treatment effect of secukinumab vs placebo was observed between age
groups for BASFI improvement at Week 16 (P>.05; Table 2). Among patients with r-axSpA, older patients experienced a
smaller treatment effect of secukinumab on the 36-Item Short Form Health Survey physical component score and high-
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sensitivity CRP than younger patients (P< .05; Table 2). Secukinumab led to improvements in MRI measures of inflammation
in the sacroiliac joints and spine regardless of age group (Table 3); however, older patients with nr-axSpA experienced a
smaller secukinumab treatment effect on the Berlin sacroiliac joint edema and ASspi-MRI-a scores than younger patients
with nr-axSpA (P< .05).

ASAS, Assessment of SpondyloArthritis international Society; ASDAS, Axial Spondyloarthritis Disease Activity Score with C-reactive protein; ID,
inactive disease; LDA, low disease activity; n/M, number of patients achieving response/total number of evaluable patients; nr-axSpA, non-
radiographic axial spondyloarthritis; OR, odds ratio; PBO, placebo; r-axSpA, radiographic axial spondyloarthritis; SEC, secukinumab. Missing
responses for any reason are imputed as non-responders. a The younger patient group was used as the reference category for the treatment
effect comparison by age group; OR >1 indicates a larger treatment effect among older patients; OR <1 indicates a smaller treatment effect among
older patients. b ASDAS-LDA is defined as ASDAS of <2.1. c ASDAS-ID is defined as ASDAS of <1.3. d ASDAS clinically important improvement is
defined as ASDAS improvement of ≥1.1.
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BASFI, Bath Ankylosing Spondylitis Functional Index; Exp, exponential; hsCRP, high-sensitivity C-reactive protein; LSM, least-squares mean;
MMRM, mixed model repeated measures; n, number of patients included in the analyses; nr-axSpA, non-radiographic axial spondyloarthritis;
PBO, placebo; PCS, physical component score; r-axSpA, radiographic axial spondyloarthritis; SEC, secukinumab; SF-36, 36-Item Short Form
Health Survey. a The difference in treatment effect between age subgroups was assessed using MMRM. b The younger patient group was used
as the reference category for the treatment effect comparison by age group; for BASFI, a positive value indicates a smaller treatment effect among
older patients; for SF-36 PCS, a negative value indicates a smaller treatment effect among older patients; for hsCRP, a value >1 indicates a smaller
treatment effect among older patients. c Exponentially transformed LSM, the geometric mean ratio of postbaseline/baseline. A value of <1 indi-
cates a reduced CRP. d Relative treatment effect; exponential of the difference in LSM on the log(e) scale.

ANCOVA, analysis of covariance; LSM, least-squares mean; nr-axSpA, non-radiographic axial spondyloarthritis; PBO, placebo; PCS, physical
component score; r-axSpA, radiographic axial spondyloarthritis; SEC, secukinumab. a The ANCOVA model was applied. b The younger patient
group was used as the reference category for the treatment effect comparison by age group; a positive value indicates a smaller treatment effect
among older patients.
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Conclusion: Clinical efficacy of secukinumab was similar between age groups at Week 16 for patients with either r-axSpA or
nr-axSpA. However, among patients with r-axSpA, less pronounced improvements in health-related quality of life and sys-
temic inflammation were observed in the older age group. Older patients with nr-axSpA achieved smaller improvements in
some MRI measures of axial inflammation than younger patients.

Disclosure: S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2,
5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; C. Gaillez: Bristol-Myers Squibb (BMS), 11, Novartis, 3, 11; U. Kiltz: AbbVie, 2, 5,
6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK, 5, Hexal, 5, Jans-
sen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli
Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; C. Pisal: Novartis, 3;
J. Braun: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Cel-
gene, 2, 5, 6, Celltrion, 2, 5, 6, Centocor, 2, 5, 6, Chugai, 2, 5, 6, Eli Lilly, 2, 5, 6, Medac, 2, 5, 6, MSD (Schering-Plough),
2, 5, 6, Mundipharma, 2, 5, Novartis, 2, 5, 6, Pfizer (Wyeth), 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6;
A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2.

Abstract Number: 0591

Bimekizumab Maintained Efficacy Responses in Patients with Active
Psoriatic Arthritis: Up to 2-Year Results from Two Phase 3 Studies

Jessica AWalsh1, Joseph F. Merola2, Christopher T Ritchlin3, Yoshiya Tanaka4, Ennio Giulio Favalli5, Dennis McGonagle6,
Diamant Thaçi7, Barbara Ink8, Rajan Bajracharya8, Jason Coarse9 and William Tillett10, 1Division of Rheumatology, Salt
Lake City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT, 2UT Southwestern Medical Center,
Dallas, TX, 3Allergy, Immunology & Rheumatology Division, University of Rochester Medical School, Rochester, NY,
4Department of Internal Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan,
5ASST Gaetano Pini-CTO, Milan, Lombardia, Italy, 6National Institute for Health Research (NIHR) Leeds Biomedical
Research Centre (BRC), Leeds Teaching Hospitals, Leeds, UK, Leeds, England, United Kingdom, 7Institute and
Comprehensive Center for Inflammation Medicine, University of Lübeck, Lübeck, Schleswig-Holstein, Germany, 8UCB
Pharma, Slough, United Kingdom, 9UCB Pharma, Morrisville, NC, 10Royal National Hospital of Rheumatic Diseases;
Department of Life Sciences, Centre for Therapeutic Innovation, University of Bath, Bath, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: PsA is a chronic disease, and patients (pts) can experience loss of response with sustained therapy; there-
fore, assessing long-term maintenance of response in pts achieving early treatment targets is important.1 Bimekizumab (BKZ), a
monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, has demonstrated clinically meaningful improvements
in efficacy outcomes to Week (Wk) 16, that were sustained to Wk 52, in pts with PsA.2,3 Here, we report the proportion of Wk
16 respondersmaintaining their response in joint, skin, and composite efficacy outcomes up to 2 years in BKZ-treated pts with PsA.

Methods: Two phase 3 studies assessed subcutaneous BKZ 160 mg every 4 weeks in pts with PsA: BE OPTIMAL (biologic
DMARD [bDMARD]-naïve; NCT03895203) and BE COMPLETE (TNF inhibitor inadequate response/intolerance [TNFi-IR];
NCT03896581); both were placebo-controlled to Wk 16. BE OPTIMAL Wk 52 and BE COMPLETE Wk 16 completers were
eligible for BE VITAL (open-label extension; NCT04009499). Efficacy data are reported for pts randomized to BKZ at base-
line (BL); safety data are reported for all BKZ-treated pts.
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Maintenance of response is reported as the proportion of Wk 16 responders who were responders at Wk 104/100
(BE OPTIMAL/BE COMPLETE). Efficacy outcomes include ACR20/50/70, Psoriasis Area and Severity Index (PASI)
75/90/100, Minimal/Very Low Disease Activity (MDA/VLDA), and Disease Activity Index for PsA (DAPSA) remission or low
disease activity responses (REM ≤4; REM+LDA ≤14); these are reported here to Wk 104 in BE OPTIMAL and Wk 100 in
BE COMPLETE. Data are reported as observed case or using non-responder or worst category imputation. Exposure-
adjusted incidence rates per 100 pt-years (EAIR/100 PY) are reported to Wk 104 for both bDMARD-naïve and TNFi-IR pts.

Results: Of BKZ-randomized pts, 359/431 (83.3%) bDMARD-naïve and 215/267 (80.5%) TNFi-IR pts completed Wk 104/100.

High proportions of pts achieving ACR50, PASI100, and MDA at Wk 16 maintained responses at Wk 104/100 (Figure,
Table). At Wk 16, 189 (43.9%) bDMARD-naïve and 115 (43.1%) TNFi-IR pts achieved ACR50; of those, 150 (79.4%)
bDMARD-naïve and 87 (75.7%) TNFi-IR pts maintained response at Wk 104/100. Similarly, for pts with BL psoriasis affect-
ing ≥3% body surface area, 103/217 (47.5%) bDMARD-naïve and 103/176 (58.5%) TNFi-IR pts achieved PASI100 at Wk
16; of those, 73 (70.9%) bDMARD-naïve and 83 (80.6%) TNFi-IR pts maintained response at Wk 104/100. MDA was
achieved by 194 (45.0%) bDMARD-naïve and 117 (43.8%) TNFi-IR pts at Wk 16; of those, 147 (75.8%) bDMARD-naïve
and 87 (74.4%) TNFi-IR pts maintained response at Wk 104/100. Similar results were observed for other joint, skin, and
composite efficacy outcomes at Wk 104/100 (Table).

To Wk 104, the EAIR/100 PY for BKZ-treated pts with ≥1 treatment-emergent adverse event was 179.9 in bDMARD-naïve
and 100.3 in TNFi-IR pts.

Conclusion: BKZ demonstrated robust maintenance of response at 2 years in both bDMARD-naïve and TNFi-IR pts with
PsA who responded to BKZ treatment at Wk 16. The safety profile was consistent with previous reports.2,3

Figure. Maintenance of ACR50, PASI100, and MDA efficacy responses to Week 104/100 in Week 16 responders (NRI, OC)
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References: 1.BoehnckeWH. Am J Clin Dermatol 2013;14:377–88; 2. Ritchlin CT. Ann RheumDis 2023;82:1404–14;
3. Coates LC. RMD Open 2024;10:e003855.

Disclosure: J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB
Pharma, 2, 5; J. Merola: AbbVie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol
Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12,
Investigator, Lilly, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investi-
gator, Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB, 2, 12, Investigator; C. Ritchlin: Abbvie, 2, 5,
Amgen, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, Janssen, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, Pfizer,
2, Solarea, 2, UCB Pharma, 2; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer Ingelheim,
5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6; E. Favalli: AbbVie,
12, Consultancy/speaker fees from, Bristol-Myers Squibb(BMS), 12, Consultancy/speaker fees from, Celltrion,
12, Consultancy/speaker fees from, Eli Lilly, 12, Consultancy/speaker fees from, Galapagos, 12, Consultancy/speaker
fees from, Janssen, 12, Consultancy/speaker fees from, MSD, 12, Consultancy/speaker fees from, Novartis, 12, Con-
sultancy/speaker fees from, Pfizer, 12, Consultancy/speaker fees from, UCB Pharma, 12, Consultancy/speaker fees
from; D. McGonagle: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,

Table. Maintenance of response at Week 104/100 in Week 16 responders for joint, skin, and composite efficacy outcomes (NRI, WCI, OC)
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Sustained Improvements with Bimekizumab in Patient-Reported
Symptoms of Axial Spondyloarthritis: 2-Year Results from Two Phase
3 Studies

Helena Marzo-Ortega1, Philip Mease2, Maxime Dougados3, Maureen Dubreuil4, Marina Magrey5, Martin Rudwaleit6,
Maria Antonietta D’Agostino7, Christine de la Loge8, Ute Massow9, Vanessa Taieb10, Diana Voiniciuc11 and Atul
Deodhar12, 1NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust and Leeds Institute of
Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom, 2Swedish Medical Center/
Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 3Rheumatology Department,
Cochin Hospital and Clinical Epidemiology and Biostatistics, University of Paris, INSERM (U1153), Paris, France,
4Section of Rheumatology, Boston University School of Medicine, Boston, MA, 5Case Western Reserve University School
of Medicine/University Hospitals, Richfield, OH, 6University of Bielefeld, Klinikum Bielefeld, Bielefeld, Germany, 7Division
of Rheumatology, Fondazione Policlinico Universitario Agostino Gemelli IRCSS, Università Cattolica del Sacro Cuore,
Rome, Italy, 8UCB Pharma, Brussels, Belgium, 9UCB Pharma, Monheim am Rhein, Germany, 10UCB Pharma, Colombes,
France, 11UCB Pharma, Slough, United Kingdom, 12Division of Arthritis and Rheumatic Diseases, Oregon Health &
Science University, Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In the phase 3 studies, BE MOBILE 1 and 2, bimekizumab (BKZ), a monoclonal IgG1 antibody that
selectively inhibits interleukin (IL)-17F in addition to IL-17A, demonstrated sustained improvements in spinal pain, morning
stiffness, and fatigue up to 52 weeks (wks) in patients (pts) with non-radiographic (nr-) axial spondyloarthritis (axSpA) and
radiographic (r-)axSpA (i.e., ankylosing spondylitis).1

We present 2-year data for pts continuing BKZ treatment in the joint, ongoing open-label extension (OLE) study, BE
MOVING.

Methods: In BE MOBILE 1 (NCT03928704) and 2 (NCT03928743), pts were randomized to subcutaneous BKZ 160 mg
every 4 wks (Q4W) or placebo (PBO); all received BKZ 160 mg Q4W fromWk 16. Pts completing either study at Wk 52 with-
out meeting withdrawal criteria could enter BE MOVING (NCT04436640).

We report pooled data to Wk 104 across pts with nr-axSpA and r-axSpA from BE MOBILE 1 and 2. Mean values and
change from baseline (CfB) in total and nocturnal spinal pain, morning stiffness (mean of Bath Ankylosing Spondylitis Disease
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Activity Index [BASDAI] questions [Q]5 and Q6), and fatigue (BASDAI Q1 and Functional Assessment of Chronic Illness Ther-
apy [FACIT]-Fatigue subscale scores) are reported (multiple imputation [MI]).

The proportion of pts achieving different thresholds for low total and nocturnal spinal pain (scores < 4 or < 2) or FACIT-
Fatigue response (≥8-point increase from baseline in pts with baseline score ≤44)2 are reported (non-responder imputation
[NRI] and observed case [OC]). The proportion of pts achieving different thresholds for BASDAI Q1 severity, as established in
a recent psychometric analysis,2 are presented based on MI data.

Figure 1. Mean score and change from baseline in spinal pain, morning stiffness and FACIT-Fatigue to Week 104 (MI)
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Figure 2. Proportion of patients achieving spinal pain score <4 or <2 and FACIT-Fatigue responders (≥8-point increase from baseline) to Week
104 (NRI, OC)
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Results: Of pts originally randomized in BE MOBILE 1 (nr-axSpA) and 2 (r-axSpA), 81.9% (208/254) and 86.1% (286/332)
entered BE MOVING at Wk 52, respectively; 189 pts with nr-axSpA and 267 pts with r-axSpA completed Wk 104.

Improvements from baseline to Wk 52 were sustained to Wk 104 for total spinal pain, nocturnal spinal pain, and morning
stiffness scores (CfB for all: –4.2 at Wk 52, –4.3 at Wk 104; Figure 1). Results were similar for BASDAI Q1 (CfB: –3.1 at
Wk 52; –3.4 at Wk 104). Improved FACIT-Fatigue scores were sustained throughout the OLE (CfB: +9.9 at Wk 52 and
Wk 104; Figure 1).

At Wk 52 and Wk 104, >50% of pts had total or nocturnal spinal pain scores < 4 (Figure 2). At the same timepoints, >25%
and >35% of pts achieved scores < 2 for total and nocturnal spinal pain, respectively. More than 50% of pts were FACIT-
Fatigue responders at Wk 52 and Wk 104 (Figure 2).

According to BASDAI Q1, 51.9% of pts had severe fatigue at baseline. By Wk 52, this decreased to 10.2% and most pts
(56.7%) were considered to have mild or no/minimal fatigue. Improvements continued to Wk 104 (Figure 3).

Conclusion: Results from 2 years of treatment with BKZ demonstrated consistently sustained improvements in spinal pain,
morning stiffness, and fatigue in pts across the full disease spectrum of axSpA. These findings support the longer-term
maintenance of BKZ benefits on clinical symptoms, which are important to pts and have a substantial impact on their daily
lives.

References: 1. Mease PJ. ACR 2023 [Poster 0510]; 2. de la Loge C. ICS Ghent 2024 [submitted].

Disclosure: H. Marzo-Ortega: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 5, 6, MoonLake, 2, 6,
Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Takeda, 2, 6, UCB Pharma, 2, 5, 6; P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5,
Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gil-
ead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5,
Sun Pharma, 2, 5, UCB, 2, 5;M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6;M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2;M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly,
2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5;M. Rudwaleit: AbbVie, 2, 6, Boehringer Ingelheim, 6, Chugai, 6, Eli Lilly, 2, 6,
Janssen, 6, Novartis, 2, 6, Pfizer, 6, UCB Pharma, 2, 6; M. D’Agostino: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6,

Figure 3. Proportion of patients achieving thresholds for BASDAI Q1 severity bands to Week 104 (MI)
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Boehringer Ingelheim, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6;
C. de la Loge: UCB Pharma, 2;U.Massow: UCB Pharma, 3; V. Taieb: UCB Pharma, 3, 11;D. Voiniciuc: UCB Pharma,
7, Veramed, 3; A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6.

Abstract Number: 0593

Value of the Routine Assessment of Patient Index Data 3 in Assessing
Disease Severity and Treatment Effect in Patients with Early
Oligoarticular Psoriatic Arthritis Treated with Apremilast

Alvin F. Wells1, Arthur Kavanaugh2, William Tillett3, Philip S. Helliwell4, Marijn Vis5, Yuri Klyachkin6, Cynthia Deignan7,
Lichen Teng7, Rebecca Wang7 and Alexis Ogdie8, 1Rheumatology and Immunotherapy Center, Franklin, WI, 2University
of California San Diego, La Jolla, CA, 3Royal National Hospital of Rheumatic Diseases; Department of Life Sciences, Centre
for Therapeutic Innovation, University of Bath, Bath, United Kingdom, 4Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, Leeds, UK, Leeds, United Kingdom, 5Erasmus MC, Rotterdam,
Netherlands, 6Amgen, Lexington, KY, 7Amgen Inc., Thousand Oaks, CA, 8Department of Medicine, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Routine Assessment of Patient Index Data 3 (RAPID3) score is a composite of 3 patient-
reported outcomes (PROs): Health Assessment Questionnaire (HAQ), pain visual analog scale, and patient global

Data as observed for APR patients as randomized or transitioned. RAPID3, Routine Assessment of Patient Index Data 3; range 0–30; higher
scores indicate more disease activity; ≤3, near-remission; >3 to ≤6, low severity; >6 to ≤12, moderate severity; >12 to 30, high severity. *Patients
who underwent early escape at Week 16 (PBO, n=24; APR, n=21) were analyzed at Week 24 per randomization. APR, apremilast; PBO, placebo;
RAPID3, Routine Assessment of Patient Index Data 3; SE, standard error.
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Data as observed for APR patients as randomized or transitioned with a baseline RAPID3 score ≥3.8. Error bars represent SE. RAPID3, Routine
Assessment of Patient Index Data 3; range 0–30; higher scores indicate more disease activity; ≤3, near-remission; >3 to ≤6, low severity; >6 to
≤12, moderate severity; >12 to 30, high severity. *Patients who underwent early escape at Week 16 (PBO, n=23; APR, n=19) were analyzed at
Week 24 per randomization. APR, apremilast; MCID, minimal clinically important difference; PBO, placebo; SE, standard error.

Error bars represent SE. W16: Patients in the full analysis set with baseline RAPID3 score >6, cDAPSA >13, or PsAID-12 >1.95, where applicable;
multiple imputation or nonresponder imputation used; assessed based on all joints for cDAPSA and PASDAS. W48: Data as observed for patients
with baseline RAPID3 score >6, cDAPSA >13, or PsAID-12 >1.95, where applicable, and entering the extension; analyzed by original randomiza-
tion; assessed based on sentinel joints (those affected at baseline) for cDAPSA and PASDAS. cDAPSA, Clinical Disease Activity in Psoriatic Arthri-
tis; range 0–154; higher scores indicate more disease activity, scores ≤13 indicate low disease activity/remission. PASDAS, Psoriatic Arthritis
Disease Activity Score; range 0–10; higher scores indicate worse disease activity; good response defined as score ≤3.2 with ≥1.6 improvement
from baseline; moderate response defined as score >3.2 with ≥1.6 improvement from baseline, or score <5.4 with improvement ≥0.8 and <1.6.
PsAID-12, Psoriatic Arthritis Impact of Disease 12-item; range 0 (best status) to 10 (worst status); scores ≤1.95 indicate low disease activity/remis-
sion. RAPID3, Routine Assessment of Patient Index Data 3; range 0–30; higher scores indicate more disease activity; ≤3, near-remission; >3 to ≤6,
low severity; >6 to ≤12, moderate severity; >12 to 30, high severity. APR, apremilast; CI, confidence interval; PBO, placebo; SE, standard error.
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assessment. Due to its simple scoring, RAPID3 is easy to use, useful for remotely monitoring patients (pts), and provides a
quick, quantitative assessment of pt-perceived disease burden in psoriatic arthritis (PsA). However, data reporting the utility
of RAPID3 in pts with oligoarticular (oligo) PsA is sparse. This post hoc analysis used RAPID3 to assess disease severity of
early oligo PsA in the FOREMOST trial.

Methods: FOREMOST (NCT03747939), a phase 4, multicenter, randomized, double-blind, placebo (PBO)-controlled trial,
enrolled 308 pts with early (duration ≤5 years) oligo ( >1 but ≤4 tender joint count and swollen joint count) PsA (per Classifi-
cation Criteria for Psoriatic Arthritis). Pts were randomized 2:1 to apremilast 30 mg BID (APR; n=203) or PBO (n=105) for
24 weeks (early escape at Week [W] 16), followed by an extension phase in which all pts received APR through W48. We
calculated RAPID3 scores (range, 0–30) using PROs collected during the study (including the HAQ Disability Index) and
report mean reduction over time, proportion of pts with a baseline score ≥3.8 achieving the minimal clinically important dif-
ference (MCID; ≥3.8 decrease from baseline), and proportion of pts with a baseline score >6 achieving low disease severity
(score >3 to ≤6) or near-remission (score ≤3), with comparisons to other measures of disease activity at W16 (all randomized
pts) and W48 (pts entering the extension phase).

Results:Mean (standard error [SE]) baseline RAPID3 score was similar for APR (n=197) and PBO (n=105): 13.6 (0.5) vs 13.7
(0.4). At W16, the least-squares (LS) mean (95% confidence interval [CI]) change from baseline in RAPID3 score was −1.4
(−2.7, −0.1) for PBO vs −4.3 (−5.3, −3.2) for APR; treatment difference, −2.9 (95% CI: −4.2, −1.6; P< 0.0001). More pts in
the APR group achieved the MCID of ≥3.8 at W16 vs PBO: 53.3% vs 31.3%; treatment difference, 22.3% (95% CI: 10.6,
34.0; P=0.0005). Similarly, more pts in the APR group achieved RAPID3 near-remission/low severity at W16 vs PBO:
29.1% vs 15.9%; treatment difference, 13.6% (95% CI: 3.2, 24.1; P=0.0171). RAPID3 scores continued to improve in pts
receiving APR through W48 (Figure 1). Achievement of MCID and near-remission/low severity further improved, with
approximately two-thirds of pts achieving MCID at W48 (Figure 2) and 44–45% achieving near-remission/low severity (-
Figure 3). Similar trends were seen with other measures of disease activity (Figure 3).

Conclusion: RAPID3 is the most commonly used PRO in US rheumatology practice and allows for simple and clinically
useful measurement of disease burden. Our data from FOREMOST demonstrate a clinically relevant difference between
PBO and APR in pts with early oligo PsA. Despite low joint involvement, RAPID3 scores indicate these pts had high
baseline disease burden. Treatment with APR for up to 48 weeks resulted in >60% of pts achieving the MCID and
near-remission/low severity in �45%. RAPID3 response trends aligned with those observed with other clinical
assessments.

Disclosure: A. Wells: AbbVie/Abbott, 2, 5, 6, Amgen, 6, Ani, 6, AstraZeneca, 6, Boehringer-Ingelheim, 2, Eli Lilly,
6, Genentech, 2, GlaxoSmithKlein(GSK), 2, 6, Mallinkrodt, 6, Pfizer, 2, UCB, 6; A. Kavanaugh: AbbVie, 2, Amgen,
2, BMS, 2, Janssen, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB, 2, 5; W. Tillett: Abb-
Vie, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, GlaxoSmithKlein(GSK),
2, 5, 6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ono Pharma, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; P. Helliwell:
AbbVie, 12, fees for educational services, Amgen, 12, fees for educational services, Eli Lilly, 12, Speaker and/or con-
sulting fees, Janssen, 12, fees for educational services, Novartis, 12, fees for educational services; M. Vis: None;
Y. Klyachkin: Amgen, 3; C. Deignan: Amgen, 3, 12, Own company stock; L. Teng: Amgen, 3, 11; R. Wang: Amgen,
3, 11; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2.
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Abstract Number: 0594

Real-world Experience of Bimekizumab for Plaque Psoriasis in Adult
Patients with Prior Exposure to Interleukin-17 Inhibitors: A 16-week
Multicenter Retrospective Review

Siddhartha Sood1, Alexander Rimke2, Brian Rankin3, Abrahim Abduelmula4, jorge Georgakopoulos4, Khalad Maliyar4,
Ahmed Bagit5, Fernejoy Leung6, Alim Devani6, Ronald Vender7, Jensen Yeung4 and Vimal Prajapati3, 1Temerty Faculty of
Medicine, University of Toronto, Toronto, ON, Canada, 2Dermatology Research Institute, Calgary, AB, Canada, 3Division
of Dermatology, Department of Medicine, University of Calgary, Calgary, AB, Canada, 4Division of Dermatology,
Department of Medicine, University of Toronto, Toronto, Canada, 5Temerty Faculty of Medicine, University of Toronto,
Toronto, Canada, 6Skin Health & Wellness Centre, Calgary, AB, Canada, 7Division of Dermatology, Department of
Medicine, McMaster University, Hamilton, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: While biologic switching is common in routine clinical practice, limited information exists on switch-
ing within class from another IL-17i to bimekizumab. We conducted a real-world study of bimekizumab use in the setting of
prior IL-17i exposure.

Methods: Our multicenter retrospective review of four institutions in Canada included adult plaque psoriasis patients initi-
ated on bimekizumab following prior exposure to another IL-17i. Effectiveness outcomes, including Investigator Global
Assessment (IGA), Psoriasis Area and Severity Index (PASI), body surface area (BSA), and IGAxBSA scores, were measured
at week 16±6. Safety was assessed via treatment-related adverse events (AEs).

Results: A total of 43 patients were included; mean age was 44.4 (range: 18-63) years, with 53.5% (23/43) being female.
Prior IL-17i agents included secukinumab (62.8%, 27/43), ixekizumab (39.5%, 17/43), and brodalumab (37.2%, 16/43);
32.6% (14/43) utilized ≥2 IL-17i agents. Reasons for prior IL-17i discontinuation included inefficacy (88.4%, 38/43), patient
preference (7%, 3/43), psoriatic arthritis flare (2.3%, 1/43), and adverse event (AE; 2.3%, 1/43). Primary non-response to
prior IL-17i was defined as lack of IGA 0/1 and/or 75% improvement in PASI (PASI75) at week 16, whereas secondary
non-response to prior IL-17i was defined as loss of IGA 0/1 and/or PASI75 response at any point afterwards.

At week 16±6: IGA 0/1 was achieved by 96.8% (30/31); mean PASI, BSA, and IGAxBSA improvements from baseline were
94.5% (9.3 to 0.5), 89.2% (8.7% to 0.7%), and 91.4% (24.4 to 1.7), respectively; 97.7% (42/43), 83.7% (36/43), and 62.8%
(27/43) achieved PASI75, 90% improvement in PASI (PASI90), and 100% improvement in PASI (PASI100), respectively;
97.7% (42/43), 90.7% (39/43), 79.1% (34/43) achieved absolute PASI scores < 3, < 2, and < 1; and 76.7% (33/43) achieved
BSA <1%. In prior IL-17i primary non-responders (n=14), 85.7% (12/14) achieved IGA 0/1 and/or PASI90 and 64.3% (9/14)
achieved PASI100 with bimekizumab treatment at week 16±6. In prior IL-17i secondary non-responders (n=15), 93.3%
(14/15) achieved IGA 0/1 and/or PASI90 and 73.3% (11/15) achieved PASI100 with bimekizumab treatment at week 16
±6. Concomitant systemic therapy was utilized in 14% (6/43) of patients.

Two treatment-related AEs occurred (4.7%, 2/43), both being oral candidiasis; neither led to treatment discontinuation. No
serious infections, suicidal ideation/behavior, malignancies, hypersensitivity reactions, major adverse cardiac events, or
hepatic abnormalities were observed.
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Conclusion: In the BE RADIANT open-label extension study, IGA 0/1, PASI90, and PASI100 responses were 95.7%,
50.9%, and 20.8%, respectively, at week 4 for secukinumab PASI90 non-responders who switched to bimekizumab follow-
ing a 48-week randomization period. Our results at week 16±6 are comparable for IGA 0/1 (96.8%) and superior for PASI90
(83.7%) and PASI100 (62.8%). Notably, our real-world study included prior IL-17i primary non-responders, while phase III
clinical trials excluded this population. Our results highlight the utility of bimekizumab for patients with prior IL-17i exposure.
Study limitations include its small sample and retrospective nature.

Disclosure: S. Sood: None; A. Rimke: None; B. Rankin: None; A. Abduelmula: None; j. Georgakopoulos: None;
K. Maliyar: None; A. Bagit: None; F. Leung: AbbVie, 1, 2, 6, 12, Investigator, Arcutis, 1, 2, 6, 12, Investigator, Bausch
Health, 1, 2, 6, 12, Investigator, BioScript Solutions, 1, 2, 6, 12, Investigator, Incyte, 1, 2, 6, 12, Investigator, Janssen,
1, 2, 6, 12, Investigator, LEO Pharma, 1, 2, 6, 12, Investigator, Novartis, 1, 2, 6, 12, Investigator, UCB, 1, 2, 6, 12, Investi-
gator; A. Devani: AbbVie, Amgen, AnaptysBio, Arcutis, Arena, Bausch Health, Boehringer Ingelheim, Bristol Myers
Squibb, Celgene, Concert, Dermavant, Dermira, Eli Lilly, 1, 2, 6, 12, Investigator, Galderma, GSK, Incyte, Janssen, LEO
Pharma, Medexus, Nimbus Lakshmi, Novartis, Pediapharm, Pfizer, Regeneron, Reistone, Sanofi Genzyme, Sun
Pharma,, 1, 2, 6, 12, Investigator, Takeda, Tribute, UCB, and Valeant, 1, 2, 6, 12, Investigator; R. Vender: AbbVie, Acte-
lion, Amgen, Aralez, Arcutis, Astellas, Bausch Health, Boehringer Ingelheim, Bristol Myers Squibb, Celgene, Cipher, Cen-
tocor, Dermira, 1, 2, 6, 12, Investigator, Dermavant, Eli Lilly, Galderma, GSK, Innovaderm, Janssen, Kabi-Care, LEO
Pharma, Merck, Novartis, Palladin, Pfizer, Regeneron, Sandoz, Sun Pharma, 1, 2, 6, 12, Investigator, Takeda, UCB, and
Viatris-Mylan, 1, 2, 6, 12, Investigator; J. Yeung: AbbVie, Amgen, Anacor, Arcutis, Astellas, Bausche, Baxalta, Boehringer
Ingelheim, Bristol Myers Squibb, Celgene, Centocor, Coherus, Dermira, Forward, 1, 2, 6, 12, Investigator, Fresenius Kabi,
Galderma, Incyte, Janssen, LEOPharma, Medimmune, Merck, Novartis, Pfizer, Regeneron, Roche, SanofiGenzyme, Sun
Pharma, Takeda, UCB, 1, 2, 6, 12, Investigator, Xenon, 1, 2, 6, 12, Investigator; V. Prajapati: AbbVie, Actelion, Amgen,
Apogee Therapeutics, Aralez, Arcutis, Aspen, Bausch Health/Valeant, BioScript Solutions, Boehringer Ingelheim, 1, 2,
6, AbbVie, AnaptysBio, Arcutis, Arena, Asana, Bausch Health/Valeant, Boehringer Ingelheim, Bristol Myers Squibb, Cel-
gene, Concert, CorEvitas, Dermavant,, 12, Investigator, AbbVie, Bausch Health, Janssen, LEO Pharma, Novartis, and
Sanofi Genzyme, 5, Bristol Myers Squibb, Canadian Psoriasis Network, Celgene, Cipher, Concert, CorEvitas, Eczema
Society of Canada, Eli Lilly, Galderma, GlaxoSmithKline, 1, 2, 6, Dermira, Eli Lilly, Galderma, Incyte, Janssen, LEO
Pharma, Meiji Pharma, Nektar Therapeutics, Nimbus Lakshmi, Novartis, Pfizer, Regeneron, 12, Investigator, Homeocan,
Incyte, Janssen, LEO Pharma, Medexus, Novartis, Pediapharm, Pfizer, SanofiGenzyme, Sun Pharma, Tribute, and UCB,
1, 2, 6, RAPT Therapeutics, Reistone, Sanofi Genzyme, Sun Pharma, Takeda, and UCB, 12, Investigator.

Abstract Number: 0595

bDMARD Drug Survival in Combination Therapy with Methotrexate in
Psoriatic Arthritis: A Systematic Literature Review and Meta-analysis

Sélina HANNAABDELMASSIH1, Tiphaine DUJARDIN2, Athan BAILLET1, Philippe GAUDIN1 and Xavier ROMAND1, 1Centre
hospitalier universitaire Grenoble-Alpes, Grenoble, France, 2Hôpital Reine Hortense, Aix-les-Bains, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: During the last two decades we’ve witnessed the rising use of biologic disease-modifying antirheu-
matic drugs (bDMARDs) in the treatment of psoriatic arthritis (PsA), leaving a questionable place of methotrexate (MTX) use
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in treatment strategies. Long-term therapy is impaired by treatment discontinuation and loss of effectiveness. Combination
therapy with MTX have proven to improve drug survival in rheumatic diseases such as rheumatoid arthritis. This article
reviews the available data on bDMARD drug survival when used combined with MTX in PsA.

Methods: We identified studies answering our research question through a comprehensive, systematic literature search
using predefined search criteria. All databases (PubMed, Embase, Cochrane) were thus searched to identify all pertinent arti-
cles up till December 2023. Studies were screened by title and abstract then further by full-text review. Hazard ratio
(HR) data were extracted. Where applicable, HRs values were estimated directly from published Kaplan–Meier drug survival
curves using the method of Parmar et al. study (1) 1998, Stats in Med 2815-2834). We considered HRs > 1.0 to be in favour
of monotherapy, and HRs < 1.0 to be in favour of combination therapy. Meta-analyses were completed using Review Man-
ager 5.4 with a random-effect model and inverse-variance method. Sensitivity analyses were conducted using a leave-
one-out method to determine the effect of each study on the reliability of overall pooled effect sizes.

Results: 542 records were identified through database searching. Nineteen studies were included, with a total of 28,340
patients with PsA. All studies were observational. Only two studies involved bDMARDs other than TNF inhibitors (TNFi).
PsA diagnosis were based on CASPAR criteria or left to clinician discretion. Combination therapy with MTX was found to
be associated with a superior drug survival (HR = 0.81 [IC95%, 0.75, 0.89], p-value < 0.00001, I2=48%) When the two stud-
ies evaluating drug survival of non TNFi bDMARDs were excluded, our finding remains in favour of combination therapy with
MTX (HR=0.79 [IC95%, 0.73, 0.86], p-value < 0.00001, I2=30%). All studies were at an overall moderate risk of bias given
the methodological similarities.

bDMARD drug survival in combination therapy with MTX (Meta-Analysis)

1218

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: This meta-analysis suggests the positive impact of MTX on bDMARD drug survival, especially with TNFi. Fur-
ther studies are needed to confirm this hypothesis with robust evidence such as randomised controlled trials.

Disclosure: S. HANNA ABDELMASSIH: None; T. DUJARDIN: None; A. BAILLET: None; P. GAUDIN: None;
X. ROMAND: None.

Abstract Number: 0596

Impact of a Multidisciplinary Rheumatology-
Dermatology-Gastroenterology Center in the Management of Patients
with Psoriatic Arthritis: Analysis of the First 5-years of Implementation

Marina S�anchez-Lucas1, Camille Bourgeois1, Juan Molina-Collada2, Teresa Gonzalez-Hernandez1, Juan Carlos Nieto
Gonzalez1, Amparo Lopez-Esteban1, Ofelia Baniandres1, Esther Chamorro de Vega1 and Isabel Castrejon3, 1Hospital
Universitario Gregorio Marañ�on, Madrid, Spain, 2Hospital General Universitario Gregorio Marañ�on, Madrid, Spain,
3Hospital General Universitario Gregorio Marañon, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) has a heterogenous clinical phenotype with manifestations in a number of
different organs and systems. These include not only enthesitis, synovitis and psoriasis but also uveitis, inflammatory bowel
disease and metabolic syndrome between others. These varied manifestations recall the importance of a multi-disciplinary
approach to overcome multiple challenges faced in providing high-quality care to patients with PsA from the pre-diagnosis
phase of disease to the follow-up period. We aim to evaluate the impact of a multidisciplinary center to treat patients with
immune mediated inflammatory diseases (IMID) in the management of patients with PsA.

Methods: A specialized center to treat patients with IMID (CEIMI) with a holistic approach to patients was initiated in
February 2019 at our University Medical Center. The multi-specialty team include 3 rheumatologists, 3 gastroenterologists,
2 dermatologists, 2 ophthalmologists, clinical nurse specialists and in site pharmacy and immunization clinics. This com-
bined clinic model allows comprehensive evaluation and management of patients through improved communications
between disciplines and foster educational activities for both patients and physicians. Patients with PsA on biologic or tar-
geted synthetic DMARDs (b/tsDMARD) evaluated at routine care versus CEIMI-multidisciplinary care were identified. Clinical,
demographic, and treatment variables were collected retrospectively by electronic medical record review. Evaluation of tra-
ditional cardiovascular risk factors were also collected. A descriptive analysis is presented.

Results: A total of 278 patients with PsA on b/tsDMARD were included in this analysis, 123 (44%) with active follow-up at
our routine care clinic and 155 (56%) at CEIMI-multidisciplinary care. Average age was 41.4, disease duration 13.8 years,
48.6% were female, with no significant differences between groups. Patients in the routine care group have higher BMI
and higher proportion of obesity (Table). Time to first biologic decrease significantly in both groups after CEIMI implementa-
tion, from 9.9 to 3.2 at routine care (p< 0.001) and from 10.4 to 4.1 at CEIMI (p< 0.001) (Figure). Number of biologics and
prescription patterns were similar between groups. A higher percentage of patients have an evaluation by a dermatologist
(49.3 vs 25.9, p=0.003), and by the nurse specialist (94.4 vs 57.7, p< 0.001) at CEIMI-multidisciplinary care, with a better
evaluation for cardiovascular risk and smoking cessation recommendations (Table).

1219

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Our multidisciplinary approach seems effective in improving management of psoriatic disease reducing the
time to first biologic initiation in both CEIMI and routine care rheumatology clinic. We identified a better assessment of cardio-
vascular risk and control for risk factors as smoking cessation and obesity in patients with active follow-up at CEIMI-
multidisciplinary care.

Table: Patients demographic, clinical, and treatment characteristics in CEIMI versus routine care management
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Disclosure: M. S�anchez-Lucas: None; C. Bourgeois: None; J. Molina-Collada: None; T. Gonzalez-Hernandez:
None; J. Nieto Gonzalez: None; A. Lopez-Esteban: None; O. Baniandres: None; E. Chamorro de Vega: None;
I. Castrejon: None.

Abstract Number: 0597

Bimekizumab Maintained Stringent Clinical Responses over 2 Years in
Patients with Axial Spondyloarthritis: Results from Two Phase 3 Studies

Fabian Proft1, Desiree van der Heijde2, Sergio Schwartzman3, Joerg Ermann4, Alexander Marten5, Ute Massow5, George
Stojan6, Vanessa Taieb7, Diana Voiniciuc8, Astrid van Tubergen9, Victoria Navarro Comp�an10 and Xenofon Baraliakos11,
1Charité – Universitätsmedizin Berlin, corporate member of Freie Universität Berlin and Humboldt-Universität zu Berlin,
Berlin, Germany, 2Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands, 3Weill
Cornell Medical Center, New York Presbyterian Hospital, Hospital for Special Surgery, New York, NY, 4Division of
Rheumatology, Inflammation and Immunity, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA,
5UCB Pharma, Monheim am Rhein, Germany, 6UCB Pharma, Atlanta, GA, 7UCB Pharma, Colombes, France, 8UCB
Pharma, Slough, United Kingdom, 9Department of Medicine, Division of Rheumatology, Maastricht University Medical
Center, Maastricht, Netherlands, 10La Paz University Hospital, Hospital La Paz Institute for Health Research (IdiPAZ),
Madrid, Spain, 11Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a chronic rheumatic disease requiring optimal management.
Assessment of SpondyloArthritis international Society ≥40% improvement (ASAS40) and ASAS partial remission (ASAS
PR) are stringent outcomes in trials, while in clinical practice the focus is on sustained remission (inactive disease [ID]) or
low disease activity (LDA) according to axSpA Disease Activity Score (ASDAS; < 1.3 and < 2.1, respectively). Maintenance
of response is an internationally recommended target for patient (pt) care.1

Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A. BKZ demonstrated
sustained clinical efficacy to Week (Wk) 52 in pts across the full disease spectrum of axSpA in the phase 3 studies BE
MOBILE 1 and 2.2 This analysis assessed the maintenance of response to BKZ over 2 years in the open-label extension
(OLE) of those studies.

Methods: BE MOBILE 1 (NCT03928704) and 2 (NCT03928743) comprised a 16-wk double-blind period followed by a
36-wk maintenance period in pts with non-radiographic (nr-) and radiographic (r-)axSpA, respectively.2 Pts were random-
ized to receive subcutaneous BKZ 160mg every 4 wks (Q4W) or placebo (PBO); fromWk 16, all received BKZ. At Wk 52, eli-
gible pts could enroll into BE MOVING (OLE; NCT04436640).

The proportions of pts achieving ASAS40, ASAS PR, ASDAS LDA and ASDAS ID to Wk 104 were assessed among BKZ-
randomized pts who achieved each respective outcome at Wk 16, pooled across studies. Presented data use non-
responder imputation (NRI), multiple imputation (MI) and worst category imputation (WCI; ASDAS only). Observed case
(OC) data are also reported.

Treatment-emergent adverse events (TEAEs) to Wk 104 are reported for pts who received ≥1 BKZ dose, including pts who
switched from PBO to BKZ at Wk 16.
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Results: A total of 128 and 221 pts were randomized to BKZ in BE MOBILE 1 and 2, respectively (N=349). High proportions
of pts who achieved a response at Wk 16 maintained their responses at Wk 104 (Figure).

Figure. Maintenance of ASAS40, ASAS PR, ASDAS LDA and ASDAS ID to Week 104 of BKZ 160 mg Q4W among Week 16 ASAS40, ASAS PR,
ASDAS LDA and ASDAS ID responders, respectively
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At Wk 16, 160 (45.8%) pts achieved ASAS40; this increased to 180 (51.6%) pts at Wk 104 (NRI). Of pts who achieved
ASAS40 at Wk 16, 85.7% maintained this response at Wk 104 (MI). At Wk 16, ASAS PR was achieved by 86 (24.6%) pts;
this increased to 100 (28.7%) pts at Wk 104 (NRI). Of pts who achieved ASAS PR at Wk 16, 76.8% also achieved this out-
come at Wk 104 (MI; Figure).

ASDAS LDAwas achieved by 152 (43.6%) pts at Wk 16; this increased to 172 (49.3%) at Wk 104 (NRI). Of pts who achieved
ASDAS LDA at Wk 16, 89.3% also achieved this outcome at Wk 104 (MI). ASDAS ID was achieved by 58 (16.6%) pts at Wk
16; this increased to 88 (25.2%) at Wk 104 (NRI). Of pts who achieved ASDAS ID at Wk 16, 76.0% achieved this outcome at
Wk 104 (MI; Figure).

Through Wk 104, 514/574 (89.5%; exposure-adjusted incidence rate per 100 pt-years [EAIR/100 PY]: 141.9) pts had ≥1
TEAE whilst receiving BKZ; 72 (12.5%; EAIR/100 PY: 5.4) had serious TEAEs. 39 (6.8%; EAIR/100 PY: 2.8) pts discontinued
BKZ due to TEAEs.

Conclusion: Using the most critical statistical methodology (NRI or WCI; MI), BKZ maintained stringent clinical responses
from Wk 16 to Wk 104 in axSpA. No new safety signals were observed.

References: 1. Ramiro S. Ann Rheum Dis 2023;82:19–34; 2. Baraliakos X. Ann Rheum Dis. 2024;83:199–213.

Disclosure: F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Galapagos, 2, 6, Hexal, 2, 6, Jans-
sen, 2, 6, Medscape, 2, 5, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5, 6;D. van der Heijde:
AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis,
2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; S. Schwartzman: AbbVie, 2, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 6, National Psoriasis
Foundation, 4, Pfizer, 6, Teijin, 2, UCB Pharma, 2, 6, UpToDate, 2; J. Ermann: AbbVie, 2, Janssen, 2, Novartis, 2, 5, Pfi-
zer, 2, 5; A. Marten: UCB Pharma, 3; U. Massow: UCB Pharma, 3; G. Stojan: UCB Pharma, 3, 11; V. Taieb: UCB
Pharma, 3, 11; D. Voiniciuc: UCB Pharma, 7, Veramed, 3; A. van Tubergen: MSD, 5, Novartis, 2, 5, Pfizer, 2, 5,
6, UCB Pharma, 2, 5; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi,
2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6; X. Baraliakos:
AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor, Eli Lilly, 2, 6, 12, Paid
instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis, 2, 5, 6, 12, Paid instruc-
tor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor.

Abstract Number: 0598

Cardio-metabolic Effects of Apremilast in Patients with Psoriatic Arthritis:
A Prospective Cohort Study

Eva van Geel1, Romy Hansildaar2, Fatih Çoban1, Bas Dijkshoorn1, Maaike Heslinga1, Reinhard Bos3, Mies Korteweg1,
Arno Van Kuijk1 and Michael Nurmohamed4, 1Amsterdam Rheumatology and immunology Center, Amsterdam,
Netherlands, 2Amsterdam Rheumatology and immunology Center location Reade, Amsterdam, Netherlands, 3Medical
Center Leeuwarden, Leeuwarden, Netherlands, 4Reade and Amsterdam UMC, Kortenhoef, Netherlands
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Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Psoriatic arthritis (PsA) is associated with metabolic and cardiovascular disease. Studies have sug-
gested that treatment with apremilast is associated with weight loss and other cardio-metabolic benefits. This study aimed
to examine the effects of apremilast on body weight and composition and cardiovascular risk factors in psoriatic arthritis
patients.

Methods: Consecutive adults with active PsA initiating apremilast (30 mg twice daily after a step-up regime) were included.
Abdominal fat was assessed using Dual Energy X-ray Absorptiometry (DEXA) and disease activity was measured with

Table 1. Adjusted changes in body mass, baseline compared with week 26 and week 52. Values are depicted as mean difference (95% Confi-
dence interval). Statically significant p-values (p < 0.05) are marked with *. Abbreviations: Kilogram (kg); Kilogram per square meter (kg/m2).

Figure 1. Mean android fat mass. Mean android fat mass at baseline, week 26 and week 52.
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DAS28-CRP at baseline, 26 and 52 weeks after initiation of apremilast. Data were analyzed using a linear mixedmodel. Body
mass measures were adjusted for alcohol consumption, diarrhea, nausea, smoking, and physical activity.

Results: 44 patients were included, of whom 17 completed the study. Baseline characteristics; mean age 56 years (±
11 SD), median PsA duration five years [range 2–12], and a median BMI of 28 kg/m2 [range 24–33].

Following one year of treatment significant reductions were observed in multiple body mass parameters, including a
decrease in android fat mass of 1.1 kg (95% CI [–1.7 – –0.5]; p=0.002). Correlation analysis revealed significant correlations
between abdominal fat measures and a reduced disease activity, with the strongest correlation for android fat mass (0.309
(95% CI [0.101 – 0.517]; p=0.004). Additionally, in this cohort weight loss correlated with reduced disease activity.

Conclusion: This study demonstrates that apremilast reduces fat mass in PsA patients and indicates beneficial cardiovas-
cular and metabolic effects, reducing the risk for cardiovascular events.

Disclosure: E. van Geel: None; R. Hansildaar: None; F. Çoban: None; B. Dijkshoorn: Galapagos, 2, Novartis, 2;
M. Heslinga: None; R. Bos: AbbVie/Abbott, 5, Galapagos, 5, Pfizer, 5, Sanofi, 5, UCB, 5; M. Korteweg: None;
A. Van Kuijk: Janssen, 5, Novartis, 5, UCB, 5; M. Nurmohamed: None.

Abstract Number: 0599

Sex- related Differences in Efficacy of Biologics in Axial Spondyloarthritis:
A Systematic Review and Meta-analysis

Haseeb Chaudhary1, Omer Pamuk2, Sarah Abi Doumeth3, Ansaam Daoud4, Muhammad Shamim5 and Marina
Magrey6, 1Case Western Reserve University, Westlake, OH, 2University Hospitals Cleveland Medical Center/ Case
Western Reserve University, Cleveland, OH, 3Case Western Reserve University/University Hospitals Cleveland Medical
Center, Cleveland Heights, OH, 4CaseWestern Reserve University/University Hospitals, Akron, OH, 5University Hospitals/
Case Western Reserve University, Cuyahoga Falls, OH, 6Case Western Reserve University School of Medicine/University
Hospitals, Richfield, OH

Table 2. Correlation between body mass measures and DAS28-CRP. Values are depicted as mean difference (95% Confidence interval). Statically
significant p-values (p < 0.05) are marked with *. Abbreviations: Disease Activity Score-28 with c-reactive protein (DAS28-CRP); Kilogram (kg).
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: There is limited information about sex-related differences in efficacy of biologics in axial spondyloar-
thritis (axSpA). We hypothesized that females with axSpA are less likely to respond to biologics compared to men with
axSpA. We aimed to compare the efficacy of biologics among men and women with axSpA both from clinical trials and
real-world studies

Methods: A comprehensive literature search was conducted using electronic databases, including PubMed, Embase,
and Cochrane Library, and screening the EU clinical trial registry to identify relevant studies published until November
2023. Clinical trials and real world studies reporting BASDAI50, ASDAS, ASAS-40 disease indices were included.
The studies included patients with both radiographic and non-radiographic axSpA treated with different biologic thera-
pies (TNF-i, and IL-17-i) for 6 months to 1 year. The risk of bias was assessed using the Cochrane risk of bias tool.

Figure 1: Preferred Reporting Items for Systemic Reviews and Meta-Analyses (PRIMSA) flow diagram for included articles
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Two independent reviewers screened the articles, and the senior author did conflict resolution. Data were extracted
and analyzed using R Statistical Software meta package (v4.2.1; R Core Team 2022) to calculate odds ratios for male
vs female treatment responses (95% CI).

Results: We screened 1665 articles and included 11 studies, 8 of TNFi and 3 of IL-17i as shown in PRISMA flow diagram
(Figure 1.0). Total number of patients with axSpA were 11,199, of which 4121 (36.8%) were females. The baseline gender
based characteristics of the studies are shown in Table 1. HLA-B*27 positivity was more common in males, pooled OR
1.58 (95% CI:1.45-1.72). BASDAI 50 response, pooled OR 1.91 ( 95% C1: 1.45: 2.49) and ASDAS low disease activity
response, pooled OR of 1.70 ( 95% C1: 1.18-2.47) showed significantly higher odds for male response to the therapy in
both common effect and random effect model as shown in the figure 2 (a) and (b), five studies each. There was no gender
based difference in ASAS40 responses in seven studies with, OR 1.00 (95% CI: 0.59-1.71). The data for ASDAS-ID,
ASAS20 responses were not analyzed owing to heterogeneity in the reported outcomes.

Conclusion: Male patients with axSpA treated with biologics achieved higher BASDAI50 response and were more likely to
achieve ASDAS low disease activity compared to females with axSpA.

Figure 2(A): BASDAI 50 response (B): ASDAS <2.1
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Disclosure: H. Chaudhary: None; O. Pamuk: None; S. Abi Doumeth: None; A. Daoud: None; M. Shamim: None;
M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5.

Abstract Number: 0600

Bimekizumab-Treated Patients with Active Psoriatic Arthritis Showed
Sustained Reductions in Disease Impact Assessed by the Psoriatic
Arthritis Impact of Disease (PsAID)-12 Questionnaire: Up to 2-Year
Results from Two Phase 3 Studies

Laure Gossec1, Dafna Gladman2, Laura Coates3, Maarten de Wit4, Barbara Ink5, Rajan Bajracharya5, Jason Coarse6,
Jérémy Lambert7 and Ana-Maria Orbai8, 1Sorbonne Université, Paris, France, 2University of Toronto, Toronto Western
Hospital, Toronto, ON, Canada, 3University of Oxford, Nuffield Department of Orthopaedics, Rheumatology and
Musculoskeletal Sciences, Oxford, United Kingdom, 4Stichting Tools, Patient Research Partner, Amsterdam,

Table 1. Baseline characteristics of includes studies
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Netherlands, 5UCB Pharma, Slough, United Kingdom, 6UCB Pharma, Morrisville, NC, 7UCB Pharma, Colombes, France,
8Division of Rheumatology, Johns Hopkins University School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A, has demonstrated sustained reductions in disease impact of PsA, assessed by the PsA Impact of Disease-12
(PsAID-12) questionnaire, up to 1 year (yr) in two phase 3 studies.1 The PsAID-12 questionnaire is a patient (pt)-reported
outcome measure assessing the impact of PsA across 12 physical, social, and psychological domains.2 Here, we report
the efficacy of BKZ treatment using the PsAID-12 questionnaire up to 2 yrs in pts with active PsA.

Methods: BE OPTIMAL (NCT03895203; biologic DMARD [bDMARD]-naïve) and BE COMPLETE (NCT03896581; TNF
inhibitor inadequate response/intolerance [TNFi-IR]) assessed subcutaneous (sc) BKZ 160 mg every 4 weeks (Q4W) in pts
with PsA; both were placebo (PBO)-controlled toWeek (Wk) 16.1 At Wk 16, PBO pts switched to BKZ (PBO/BKZ). BE OPTI-
MAL included a reference arm (sc adalimumab [ADA] 40 mg Q2W); these pts switched to BKZ at Wk 52 (ADA/BKZ) with no
washout between treatments. BE OPTIMALWk 52 and BE COMPLETEWk 16 completers were eligible for BE VITAL (open-
label extension; NCT04009499).

PsAID-12 total and single-item domain scores range from 0–10; higher scores indicate worse status.2 The PsAID-12 ques-
tionnaire was administered to Wk 104 in BE OPTIMAL and Wk 88 in BE COMPLETE. Change from baseline (BL; CfB) and
clinically meaningful improvement response rates (≥3-point decrease from BL when respective PsAID-12 score is ≥3 at
BL) were assessed. Missing data were imputed using multiple (continuous) or non-responder (binary) imputation.

Results: Overall, 710/852 (83.3%) bDMARD-naïve and 330/400 (82.5%) TNFi-IR pts completed Wk 104/88.

Improvements in PsAID-12 total score were sustained on BKZ, with a mean CfB (standard error) of –2.3 (0.1) at Wk
52 and –2.2 (0.1) at Wk 104 in bDMARD-naïve pts, and −2.5 (0.1) at both Wk 40 and Wk 88 in TNFi-IR pts. Pts who
switched from ADA to BKZ at Wk 52 demonstrated similar sustained improvements at Wk 104 (Figure 1). Clinically mean-
ingful improvement responses observed at Wk 52/40 in PsAID-12 total score were sustained to Wk 104/88 in bDMARD-
naïve (40.4% PBO/BKZ, 44.9% BKZ, 45.9% ADA/BKZ) and TNFi-IR pts (43.6% PBO/BKZ, 52.0% BKZ; Figure 1).

Improvements from BL across all PsAID-12 single-item domain mean scores observed at Wk 52/40 were sustained or
further numerically improved to Wk 104/88 on BKZ (Figure 2). ADA/BKZ pts sustained their improvements across
domains from Wk 52 to 104 after switching to BKZ, and further reductions in impact of skin problems were seen. In both
studies, the domains with the greatest disease impact at BL (pain, functional capacity, fatigue, and skin problems) were
among the domains with the greatest improvements at Wk 52/40, which were sustained to Wk 104/88. Clinically mean-
ingful improvement responses were achieved by around half of BKZ-treated patients across most single-item domains
at Wk 104/88.

Conclusion: BKZ treatment demonstrated sustained reduction in disease impact up to 2 yrs in pts with PsA who were
bDMARD-naïve or TNFi-IR. Pts who switched from ADA to BKZ at Wk 52 showed sustained reduction in disease impact
up to 2 yrs.

References: 1. Gossec L. Rheumatology (Oxford) 2024;keae277; 2. Gossec L. Ann Rheum Dis 2014;73:1012–9.
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Figure 1. PsAID-12 total score CfB and clinically meaningful improvement response rate at Week 16, Week 52/40, and Week 104/88 (MI, NRI)
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Disclosure: L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5,
Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; D. Gladman: AbbVie, 2, 5, Amgen,
2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5,

Figure 2. PsAID-12 single-item domain mean scores at baseline, Week 16, Week 52/40, and Week 104/88 (MI)
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Pfizer, 2, 5, UCB, 2, 5; L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli
Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6, GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; M. de Wit: Celgene, 2, 6, Eli Lilly, 2, 6, Janssen-Cilag, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6;
B. Ink: AbbVie, 11, GSK, 11, UCB Pharma, 3, 11; R. Bajracharya: UCB Pharma, 3, 11; J. Coarse: UCB Pharma,
3, 11; J. Lambert: UCB Pharma, 3, 11; A. Orbai: AbbVie, 5, Amgen, 5, Bristol-Myers Squibb (BMS), 2, Janssen, 2, 5,
Sanofi, 2, UCB Pharma, 2.

Abstract Number: 0601

Early Improvement of Pain, Long-Term Disease Control, and Quality of
Life Outcomes in Patients with Psoriatic Arthritis Treated with
Upadacitinib

Peter C. Taylor1, Lihi Eder2, Yael Klionsky3, Fabian Proft4, Thomas Iyile5, Erin Mancl6, Priscila Magalhaes Reis Nakasato7,
Xiaolan Ye8, Limei Zhou6 and Philip Mease9, 1University of Oxford, Oxford, United Kingdom, 2University of Toronto,
Women’s College Hospital and Department of Medicine, Toronto, ON, Canada, 3Division of Rheumatology, Department
of Medicine, Wake Forest School of Medicine, Winston-Salem, NC, 4Charité – Universitätsmedizin Berlin, corporate
member of Freie Universität Berlin and Humboldt-Universität zu Berlin, Berlin, Germany, 5AbbVie Inc., hyattsville, MD,
6AbbVie Inc., North Chicago, IL, 7AbbVie Inc., Randolph, NJ, 8AbbVie Inc., Mettawa, IL, 9Swedish Medical Center/
Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Severe musculoskeletal manifestations of PsA, particularly joint pain, can result in reduced phys-
ical function, decreased quality of life, and progressive and irreversible joint damage.1,2 Upadacitinib (15mg; UPA15), an
oral JAK inhibitor, has shown to rapidly and meaningfully reduce pain in patients with active PsA and inadequate response
(IR) to non-biologic DMARDs (non-bDMARD-IR, including csDMARDs or apremilast) or biologic DMARDs (bDMARD-IR).3

However, there is limited evidence of how rapid pain improvement impacts long-term disease control and quality of life.
This analysis reports the improvement in pain by baseline pain severity and the impact of early pain improvement on
long-term, stringent disease control targets and patient-reported outcomes in patients with PsA treated with UPA15
through 152 wks.

Methods: In this post hoc analysis, patients randomized to UPA15 in the phase 3 trials SELECT-PsA 1 (N=429; non-
bDMARD-IR patients) and SELECT-PsA 2 (N=211; bDMARD-IR patients) were analyzed separately.4,5 Mean pain
scores (as observed, AO) over 152 wks were calculated in patients with mild/moderate (0-3/4-6) and severe (7-10)
baseline pain severity (numeric rating scale, NRS: 0-10). Patients were also stratified by achievement/nonachievement
of early pain improvement (≥30% at wk 2 and ≥30/50/70% at wk 12); for each group, achievement of MDA, DAPSA
low disease activity (LDA; ≤14), or pain ≤1.5 (NRS) (all reported as nonresponder imputation) and mean change from
baseline in SF-36 mental component summary (SF-36 MCS; reported AO) was calculated at wk 152.

Results: For patients with severe pain at baseline, mean pain scores rapidly decreased to moderate levels in the first
2 wks of treatment with UPA15, with additional reductions and achievement of mild/moderate levels by wk 152 in both
non-bDMARD-IR (wk 152 mean: 3.3) and bDMARD-IR patients (3.8) (Figure 1). For patients with mild/moderate pain
at baseline, mean pain scores decreased and were maintained to mild levels through wk 152 in non-bDMARD-IR
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(2.0) and bDMARD-IR (2.8) patients. In both studies, a larger proportion of patients with early pain improvements
achieved MDA, DAPSA LDA, and pain ≤1.5 at wk 152, compared to patients without early pain improvements (Figure 2
and Figure 3). Additionally, bDMARD-IR patients with early pain improvements reported greater improvements in SF-
36 MCS score at wk 152 compared to those without early improvements, with smaller differences observed in non-
bDMARD-IR patients.
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Conclusion: In non-bDMARD-IR and bDMARD-IR PsA patients, reductions in pain score occurred rapidly and were main-
tained through 152 wks of treatment with UPA15, regardless of pain severity at baseline. More patients with early pain
improvements achieved long-term, stringent disease control targets and quality of life outcomes compared to patients with-
out early pain improvements, suggesting that rapid pain improvement may be a positive indicator of long-term disease
control.

1. Coates LC, et al. Health Qual Life Outcomes. 2020;18:173.
2. Ogdie A, et al. Rheum & Therapy. 2021;9:735-51.
3. McInnes IB, et al. RMD Open. 2022;8:e002049.
4. McInnes, IB et al. N Engl J Med. 2021;384:1227-39.
5. Mease PJ, et al. Ann Rheum Dis. 2021;80:312-20.
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Disclosure: P. Taylor: AbbVie, 2, Acelyrin Inc., 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 12, Participation on
a Data Safety Monitoring Board/Advisory Board, Gilead, 2, GSK, 2, Immunovant, 12, Participation on a Data Safety
Monitoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety Monitoring Board/Advisory
Board, Nordic Pharma, 2, Pfizer, 2, Sanofi, 12, Participation on a Data Safety Monitoring Board/Advisory Board, UCB
Pharma, 2; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & Johnson,
2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; Y. Klionsky: AbbVie/Abbott, 5, Amgen, 2, AstraZeneca, 5, 6, Eli Lilly, 2, Jans-
sen, 6, MediQ, 2; F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Galapagos, 2, 6, Hexal, 2, 6,
Janssen, 2, 6, Medscape, 2, 5, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5, 6; T. Iyile: Abb-
Vie, 3, 11; E. Mancl: AbbVie, 3, 11; P. Magalhaes Reis Nakasato: AbbVie, 3, 11; X. Ye: AbbVie, 3, 11; L. Zhou: Abb-
Vie, 3, 11; P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5.
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Abstract Number: 0602

Bimekizumab Impact on Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis (GRAPPA) Core Domains for Patients with Psoriatic
Arthritis: Results up to 2 Years of Treatment Duration

Joseph F. Merola1, Philip Mease2, Atul Deodhar3, Alice Gottlieb4, Barbara Ink5, Dirk de Cuyper6, Rajan Bajracharya5,
Jérémy Lambert7, Jason Coarse8 and Laura Coates9, 1UT Southwestern Medical Center, Dallas, TX, 2Swedish Medical
Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 3Division of Arthritis and
Rheumatic Diseases, Oregon Health & Science University, Portland, OR, 4Icahn School of Medicine at Mount Sinai,
Department of Dermatology, Seattle, WA, 5UCB Pharma, Slough, United Kingdom, 6UCB Pharma, Brussels, Belgium,
7UCB Pharma, Colombes, France, 8UCB Pharma, Morrisville, NC, 9University of Oxford, Nuffield Department of
Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Group for Research and Assessment of Psoriasis and PsA (GRAPPA) domain-based treatment
recommendations for PsA focus on six key domains: peripheral arthritis, axial disease, enthesitis, dactylitis, skin psoriasis,

Table 1. Reported outcomes by core GRAPPA domain or PsA-related condition
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nail psoriasis, and PsA-related conditions: uveitis and IBD.1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selec-
tively inhibits interleukin (IL)-17F in addition to IL-17A, has demonstrated clinical efficacy up to 1 year (yr) in phase 3 clinical
trials of patients (pts) with PsA, and in phase 3 clinical trials of pts with psoriasis and axial spondyloarthritis (axSpA).2–7 Here,

Table 2. Efficacy outcomes at Week 52 and Week 104/100 from BE OPTIMAL, BE COMPLETE, and both BE MOBILE 1 and BE MOBILE 2 by
GRAPPA domain (NRI, MI, OC)
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BKZ long-term efficacy is shown across GRAPPA core domains up to 2 yrs from phase 3 trials in PsA and axSpA.

Methods: Included pts were randomized to receive subcutaneous BKZ 160 mg or placebo (PBO) every 4 weeks (wks;
Q4W) in BE OPTIMAL (NCT03895203; biologic DMARD-naïve pts with PsA), BE COMPLETE (NCT03896581; pts with
PsA who were TNF inhibitor-inadequate responders [TNFi-IR]), BE MOBILE 1 (NCT03928704; non-radiographic axSpA)
and 2 (NCT03928743; radiographic axSpA, i.e., AS). BE OPTIMAL included a reference arm (adalimumab 40 mg Q2W);
pts switched to BKZ at Wk 52 (data not shown).2,3,7

From Wk 16, all PBO-randomized pts received BKZ 160 mg Q4W. BE OPTIMAL Wk 52 and BE COMPLETE Wk 16 com-
pleters were eligible for BE VITAL (open-label extension [OLE]; NCT04009499); BE MOBILE 1 and 2 Wk 52 completers
could enter BE MOVING (OLE; NCT04436640).

Outcomes are reported by GRAPPA domain (Table 1) to Wk 104 (BE OPTIMAL) and Wk 100 (BE COMPLETE) in PsA; uve-
itis and IBD reported to Wk 104 (BE OPTIMAL and BE COMPLETE). Axial domain outcomes are reported to Wk
104 (BE MOBILE 1 and 2) in axSpA, in accordance with GRAPPA recommendations.1 Missing data were imputed using
non-responder and multiple imputation (NRI; MI) for binary and continuous outcomes, or reported using observed
case (OC).

Figure. GRAPPA individual domain response and change from baseline at Week 52 and 104/100 from BE OPTIMAL, BE COMPLETE, and both
BE MOBILE 1 and BE MOBILE 2 (NRI, MI)
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Results: Wk 104/100 completion was similar across all four trials (BE OPTIMAL: 598/712 [84.0%], BE COMPLETE:
322/400 [80.5%], BE MOBILE 1: 189/254 [74.4%], BE MOBILE 2: 267/332 [80.4%]). Baseline demographics and disease
characteristics were previously reported.2,3,7

For all GRAPPA domains, 1-yr improvements were sustained to 2 yrs across all studies (Table 2). Individual domain
responses were generally consistent between bDMARD-naïve and TNFi-IR pts (Figure). Improvements in axial domain out-
comes were sustained to 2 yrs in BEMOBILE 1 and 2 (Table 2, Figure) and were suggestive of BKZ efficacy for axial disease
in PsA.1 To Wk 104, there were no instances of uveitis (BE OPTIMAL; BE COMPLETE). 4 (0.6%) pts in BE OPTIMAL and no
pts in BE COMPLETE had definite or probable adjudicated IBD.

Conclusion: Treatment with BKZ resulted in robust improvement maintained up to 2 yrs across GRAPPA domains with low
rates of IBD and no uveitis for both bDMARD-naïve and TNFi-IR pts with PsA; results from pts with axSpA support efficacy in
the axial domain.

References: 1. Coates LC. Nat Rev Rheumatol 2022;18:465–79; 2. Ritchlin CT. Ann Rheum Dis 2023;82:1404–14; 3.
Coates LC. RMD Open 2024;10:e003855; 4. Reich K. N Engl J Med 2021;385:142–52; 5. Reich K. Lancet
2021;397:487–98. 6. Warren RB. N Engl J Med 2021;385:130–41; 7. van der Heijde D. Ann Rheum Dis
2023;82:515–26.

Disclosure: J. Merola: AbbVie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol
Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12,
Investigator, Lilly, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investi-
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Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas,
2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5, Novar-
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Therapeutics, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2, 5, Xbiotech, 1, 2; B. Ink: AbbVie,
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2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6.

Abstract Number: 0603

Superior Effectiveness and Comparable Drug Retention of Anti-TNF
Therapy versus Anti-IL-17A in Ankylosing Spondylitis After First Anti-TNF
Failure: A Propensity Score-Matched Analysis from the Czech ATTRA
Registry

Jakub Z�avada1, Jana Baranov�a2, Karel Pavelka1, Jǐrí Vencovský3, Pavel Horak4, Katěrina Kusalov�a2 and Ladislav Šenolt3,
and collaborators of the ATTRA registry, 1Institute of Rheumatology and Charles University, Praha, Czech Republic,
2Institute of Biostatistics and Analyses, Ltd., Brno, Czech Republic, 3Institute of Rheumatology and Department of
Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 43rd Department of Internal
Medicine - Nephrology, Rheumatology and Endocrinology, University Hospital Olomouc & Palacky University Olomouc,
Faculty of Medicine and Dentistry, Olomouc, Olomoucky kraj, Czech Republic
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aims to compare the drug survival, effectiveness, and safety of anti-IL-17A and anti-TNF
drugs in patients with Ankylosing Spondylitis (AS) following the failure of first-line anti-TNF therapy. The analysis utilizes real-
life data from the Czech biologics registry ATTRA, which is a prospective observational cohort study capturing over 90% of
AxSpA patients treated with bDMARDs and tsDMARDs in the Czech Republic. Anti-IL-17A bDMARDs have been reim-
bursed for AS in the Czech Republic since Jan 2016.

Methods: AS patients who initiated their second-line bDMARD between January 2016 and March 2023, with at least one
year of follow-up, were included. Patients were divided into anti-IL-17A and anti-TNF cohorts based on their second
bDMARD exposure. Effectiveness was assessed every 3-6 months using ASDAS (primary outcome), and secondary

Baseline characteristics at 2nd line treatment initiation after PS matching
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outcomes included pain measured on VAS, BASDAI, and CRP levels. Propensity score (PS) matching was applied to
account for baseline differences at the time of switching treatments. The PS-matching used a logistic model with key
baseline covariates (e.g. duration of first-line therapy, ASDAS, HAQ, CRP, swollen joint count, psoriasis) with a matching
ratio of 1:3 and a caliper set to 0.1 using the nearest neighbor method. Drug survival was visualized with Kaplan-Meier
curves. The incidence of adverse events (AEs) and serious adverse events (SAEs) per 1000 patient-years was also
calculated.

Results: A total of 1004 AS patients started second-line treatment with either anti-IL-17A (n=131) or anti-TNF (n=873) after
failing first-line anti-TNF therapy within the specified period and had complete data for the variables of interest. PS-matching
resulted in 127 patients on anti-IL-17A and 333 on anti-TNF. Baseline characteristics of the PS-matched cohorts are

Drug survival on second-line treatment – anti-IL-17A vs TNFi

Efficacy of second-line therapy: anti-IL-17A vs TNFi - decrease in ASDAS during 24 months after the switch

1241

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



presented in Table 1. Drug retention rates were similar for both drug classes (Figure 1). In patients remaining on second-line
therapy, ASDAS scores (Figure 2), VAS-pain, BASDAI, and CRP levels (data not shown) were significantly lower from month
3 to month 18 after starting anti-TNF therapy compared to anti-IL-17A therapy. The incidence of AEs and SAEs was numer-
ically lower in the anti-IL-17A group than in the anti-TNF group (85 vs 148 AEs and 11 vs 21 SAEs per 1000 patient-years,
resp.).

Conclusion: In patients AS who failed first-line anti-TNF therapy, switching to another anti-TNF drug resulted in similar drug
survival but significantly better effectiveness (as measured by ASDAS, CRP, BASDAI, and VAS for pain) but numerically
lower safety (incidence of AEs and SAEs) compared to switching to an IL-17A inhibitor.

Acknowledgements: Supported by project 00023728 of Ministry of Health, CZ.

Disclosure: J. Z�avada: AbbVie/Abbott, 1, AstraZeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6; J. Baranov�a: None;
K. Pavelka: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB,
6; J. Vencovský: AbbVie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius, 6, Galapagos, 2, Horizon, 2, Merck/

MSD, 6, Octapharma, 6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; P. Horak: None;K. Kusalov�a: None; L. Šenolt: Abb-
Vie/Abbott, 1, 6, Eli Lilly, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6.

Abstract Number: 0604

Secular Trends in Biologic Prescribing for Psoriasis and Psoriatic Arthritis,
2014-2024

Mahum Mirza1, Jean Liew2, Michael Putman3 and Shikha Singla1, 1Medical College of Wisconsin, Milwaukee, WI,
2Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 3The Medical College of Wisconsin,
Milwaukee, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment options for psoriasis or psoriatic arthritis (PsA) have expanded in the past decade. Sec-
ular trends in biologic disease modifying antirheumatic drug (bDMARD) prescribing for this population have not been
described.

Methods:We used data from the US-based TriNetX electronic health records database. Patients were included if they had
ICD-9-CM or ICD-10-CM codes for psoriasis or PsA and were new users of bDMARDs that had regulatory approval for pso-
riasis or PsA, which included tumor necrosis factor alpha inhibitors (TNFi), interleukin-17A inhibitors (IL17i), interleukin-23
inhibitors (IL-23i), or interleukin-12/23 inhibitors (IL-12/23i). Patients were categorized by the first bDMARD class they were
prescribed. The proportion of new users by year was graphed.

Results: We identified 32,758 patients (mean age at diagnosis 51.3 years, 56.7% female) who initiated biological therapies
for psoriasis/PsA. Patients had psoriasis/PsA for a mean of 3.5 years (SD 4.5) prior to starting a biologic agent, the most
common of which was a TNFi (62.9%) followed by IL-17i (15.4%), IL-23i (10.7%), and IL12/23i (10.7%). In the overall cohort,
from 2014 to 2024 the proportion who initiated bDMARD therapy decreased for TNFi (85.0% to 38.8%) and IL-12/23i
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(13.8% to 2.6%) and increased for IL-17i (0.2% to 19%) and IL-23i (0.1% to 39.7%). Among patients with psoriasis, from
2014 to 2024 the proportion who initiated bDMARD therapy decreased for TNFi (84.1% to 24.7%) and IL-12/23i (15.7%
to 2.7%) and increased for IL-17i (0.1% to 17.8%) and IL-23i (0.1% to 54.8%). Among patients with PsA, the proportion
who initiated bDMARD therapy decreased for TNFi (89.4% to 62.8%) and IL-12/23i (10.4% to 2.3%) and increased for IL-
17i (0.2% to 20.9%) and IL-23i (0.0% in 2014 to 14.0% in 2024).

Conclusion: TNF-i remain the most prescribed bDMARDs for PsA, despite the fact that the recent guidelines from European
Alliance of Associations in Rheumatology (EULAR) and Group for Research and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA) do not advocate any particular class of bDMARDs over another as the preferred first line agent. However,
IL-23i have become the most-prescribed initial bDMARD for psoriasis. The use of IL-17i has plateaued and IL12/23i are
rarely prescribed as initial therapy. Preferences for IL-23i for psoriasis could be driven by several factors, including but not
limited to superior skin efficacy, better side effect profile and dosing convenience.

First biological therapy for psoriasis or psoriatic arthritis, stratified by biological class: (A) Combined data for patients with psoriatic arthritis or pso-
riasis, n = 32,758; (B) Subset of patients with psoriatic arthritis, n = 10,712; (C) Subset of patients with psoriasis, n = 22,046 Abbreviations: tumor
necrosis factor alpha inhibitor (TNF); interleukin 12-23 inhibitor (IL12//23); interleukin 17 inhibitor (IL17); interleukin 23 inhibitor (IL23) *Incomplete
data for 2024
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Disclosure: M. Mirza: None; J. Liew: None; M. Putman: AbbVie/Abbott, 5, Amgen, 5, AstraZeneca, 2, 5,
GlaxoSmithKlein(GSK), 2, Novartis, 1, 5; S. Singla: AbbVie/Abbott, 1, 2, Eli Lilly, 5, Janssen, 1, 2, Prometheus Biosci-
ences, 5, UCB, 1, 2.

Abstract Number: 0605

Guselkumab Binding to CD64+ IL-23–Producing Myeloid Cells Enhances
Potency for Neutralizing IL-23 Signaling

Dennis McGonagle1, Raja Atreya2, Maria Abreu3, James Krueger4, Kilian Eyerich5, Robert Bissonnette6, Carrie Greving7,
He Li8, Tom C. Freeman9, Amy Hart8, Brice Keyes7, Brian Stoveken8, John Hartman8, Kristin Leppard8, Jenna Parrett10,
Joshua Wertheimer8, Indra Sarabia7, Janise Deming7, Kristen Kohler7, Christopher Ritchlin11, Iain McInnes12, Matthieu
Allez13, Anne Fourie7 and Kacey Sachen7, 1National Institute for Health Research (NIHR) Leeds Biomedical Research
Centre (BRC), Leeds Teaching Hospitals, Leeds, UK, Leeds, England, United Kingdom, 2Department of Medicine I,
Gastroenterology, Endocrinology and Pneumology, University Hospital Erlangen, Friedrich-Alexander University
Erlangen-Nuremberg, Erlangen, Germany, Erlangen, Germany, 3Leonard M. Miller School of Medicine, University of
Miami, Miami, FL, 4The Rockefeller University, Laboratory for Investigative Dermatology, New York, NY, 5Karolinska
Institute, Department of Medicine – Division of Dermatology and Venereology, Stockholm, Sweden; Medical Center,
University of Freiburg, Freiburg, Germany, 6Innovaderm Research Inc., Montréal, QC, Canada, 7Janssen Research &
Development, LLC, Immunology, San Diego, CA, 8Janssen Research & Development, LLC, Therapeutics Discovery, Spring
House, PA, 9Janssen Research & Development, LLC, Spring House, PA, USA, Spring House, PA, 10Janssen Scientific Affairs,
LLC, Horsham, PA, 11Department of Medicine, Allergy, Immunology, and Rheumatology Division, University of Rochester
Medical School, Canandaigua, NY, 12University of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow,
United Kingdom, 13Hôpital Saint-Louis, Université Paris Cité, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Demographic and clinical characteristics of included patients, n = 32,758
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Background/Purpose: IL-23 is implicated in the pathogenesis of psoriasis (PsO), and myeloid cells that express FcγRI
(CD64) have been identified as a primary source of IL-23 in lesional PsO skin tissue.1 Incidence and prevalence of PsA
increases with PsO severity,2 and joint disease activity is positively correlated with peripheral CD64+ monocyte frequency.3

Guselkumab (GUS) and risankizumab (RZB) are mAbs that bind the IL-23p19 subunit. GUS is a fully human IgG1mAb with a
native Fc region; RZB is a humanized IgG1 mAb with a mutated Fc region. We evaluated CD64 and IL-23 expression in PsO
patient skin biopsies, binding of GUS and RZB to CD64, and functional consequences of CD64 binding by IL-23p19 subunit
mAbs, in vitro.

Methods: Expression of CD64, IL-23p19 subunit, and IL-23p40 subunit mRNA transcripts were analyzed from bulk and
single-cell RNAseq datasets. Binding of mAbs to IFNγ-primed human monocytes, as well as binding to IL-23–secreting
inflammatory monocytes and capture of endogenously secreted IL-23, were assessed by flow cytometry. Internalization of
IL-23, GUS, and RZB within CD64+ macrophages were evaluated using live cell confocal imaging. GUS and RZB potency
for inhibiting IL-23 signaling was determined in a co-culture of THP-1 cells (CD64+ IL-23-producing monocyte cell line)
and an IL-23 reporter cell line (measuring biologically active IL-23). IL-23p19 mRNA transcript expression in the co-culture
was measured by quantitative PCR.

Results: Analyses of RNAseq datasets showed increased expression of CD64, IL-23p19, and IL-23p40 mRNA transcripts
in lesional versus non-lesional PsO skin, and myeloid cell types co-expressing CD64 and IL-23p19 mRNA transcripts were
increased in lesional skin. In in vitro assays, GUS, but not RZB, showed Fc-mediated binding to CD64 on IFNγ-primed
monocytes. Moreover, CD64-bound GUS simultaneously captured IL-23 secreted from the same cells. GUS, but not
RZB, bound to the surface of CD64+ macrophages and mediated internalization of IL-23 to low pH intracellular compart-
ments. GUS and RZB demonstrated similar potency for inhibiting signaling by IL-23 present in THP-1–conditioned medium.
However, in a co-culture of IL-23–producing THP-1 cells with an IL-23–responsive reporter cell line, GUS demonstrated
enhanced potency compared to RZB for inhibiting IL-23 signaling. GUS did not alter IL-23p19 mRNA transcript expression
in the co-culture.

Conclusion: Our transcriptomic analysis confirmed CD64+ myeloid cells as a key source of IL-23 production in lesional PsO
skin tissue. GUS binding to CD64 on IL-23–producing cells likely contributed to the enhanced functional potency of GUS
compared to RZB for inhibition of IL-23 signaling in the co-culture assay. These data support a hypothesis for optimal local-
ization of GUS in inflamed tissues, where CD64+ IL-23–producing myeloid cells are increased and in proximity to IL-23–
responsive lymphoid cells, enhancing GUS neutralization of IL-23 at its source of production.

1Mehta H, et al. J Invest Dermatol. 2021;141:1707.

2Merola J, et al. J Am Acad Dermatol. 2022;86:748.

3Matt P, et al. Scand J Rheumatol. 2015;44:464.
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2, 5, 6, UCB, 2, 6; R. Atreya: AbbVie, 12, Paid or unpaid consultant or honoraria, Amgen, 12, Paid or unpaid consultant
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Abstract Number: 0606

Choice of Biologic Immunotherapy for Psoriasis or Psoriatic Arthritis Not
Associated with Risk of Major Adverse Cardiac Events

Bonit Gill1, Jack Geiger1, Jean Liew2, Michael Putman3 and Shikha Singla1, 1Medical College of Wisconsin, Milwaukee, WI,
2Boston University, Boston, MA, 3The Medical College of Wisconsin, Milwaukee, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SpA Including PsA – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Individuals with psoriasis or psoriatic arthritis (PsO/PsA) have an elevated risk of major adverse car-
diac events (MACE), which include congestive heart failure (CHF), myocardial infarction (MI), and cerebrovascular accident
(CVA). Biologic disease modifying antirheumatic drugs (bDMARDs) may reduce cardiovascular risk through inflammation
control and reduced steroid exposure. Whether MACE risk differs by bDMARD class for individuals with psoriatic disease
is unknown.

Methods:We used data from the US-based TriNetX electronic health records database. Patients were included if they had
PsO/PsA and were new bDMARD users, including tumor necrosis factor alpha inhibitors (TNFi), interleukin-17A inhibitors
(IL17i), interleukin-23 inhibitors (IL-23i), or interleukin-12/23 inhibitors (IL-12/23i). The time-dependent risk for MACE was
calculated using weighted multinomial Cox proportional hazards ratios with TNF exposure as the referent. Subset analyses
were performed to evaluate components of the primary outcome measure and patients with or without baseline cardiovas-
cular disease. A negative control outcome (injury/trauma) was also evaluated.

Results: We identified 32,758 patients who initiated biological therapies for PsO/PsA. Patients had PsO/PsA for a mean of
3.5 years (SD 4.5) prior to starting a biologic agent, the most

common of which was a TNFi (20,597/32,758, 62.9%) followed by IL-17i (5,043/32,758, 15.4%), IL-23i (3,502/32,758,
10.7%), and IL12/23i (3,502/32,758, 10.7%). In a weighted multinomial cox proportional hazards regression, the adjusted
risk of MACE was similar for IL-17A inhibitors (aHR 0.98, 95% CI 0.73-1.32), IL-23 inhibitors (aHR 0.84, 95% CI
0.54-1.31), and IL-12/23 inhibitors (aHR 1.08, 95% CI 0.80-1.47) as compared to TNF inhibitors. The results of subset anal-
yses supported the primary analysis. Negative control outcomes (injury/trauma) suggested adequate control of time related
biases and confounding.

Conclusion: Despite the differences in efficacy and safety profiles of bDMARD classes for individuals with PsA/PsO, this real
world analyses did not observe significant differences in MACE risk with respect to biologic choice. Risk of MACE should not
be a determining factor when choosing a biologic agent for patients with psoriatic arthritis and psoriasis.
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Demographic and clinical characteristics of included patients (n = 32,758)
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GlaxoSmithKlein(GSK), 2, Novartis, 1, 5; S. Singla: AbbVie/Abbott, 1, 2, Eli Lilly, 5, Janssen, 1, 2, Prometheus Biosci-
ences, 5, UCB, 1, 2.

Abstract Number: 0607

Plasma Proteomic Analysis Reveals Type I Interferon Blockade Effects of
Anifrolumab in Lupus Nephritis: Insights from a Phase 2 Trial

Andrea Fava1, Michelle Petri2, David Jayne3, Patrick G Gavin4, Eszter Csomor5, Philip Z Brohawn4, Daniel Muthas6, Adam
Platt5, Catharina Lindholm7 and Nicola Ferrari5, 1Divison of Rheumatology, Johns Hopkins University, Baltimore, MD,
2Johns Hopkins University School of Medicine, Timonium, MD, 3University of Cambridge, Cambridge, United Kingdom,
4BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 5BioPharmaceuticals R&D, AstraZeneca, Cambridge,
United Kingdom, 6BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden, 7BioPharmaceuticals Medical,
AstraZeneca, Gothenburg, Sweden

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: An elevated type I interferon gene signature (IFNGS) is associated with more active disease in
patients with LN.1 Anifrolumab, a type I interferon receptor antagonist, has shown therapeutic potential in patients with
LN.2 Transcriptomic and proteomic analyses in patients with SLE found that anifrolumab treatment modulated multiple
immunoregulatory pathways.3 Here, we evaluated the immunomodulatory impact of anifrolumab treatment vs placebo
alongside standard therapy on the plasma proteome of patients with LN in the phase 2 TULIP-LN trial.

Methods: In the randomized, placebo-controlled, double-blind 2-year TULIP-LN trial (NCT02547922), adults with SLE and
biopsy-proven active LN (Class III/IV [±V]) received either intravenous basic regimen (BR; 300 mg) or intensified regimen (IR;
900 mg for the first 3 doses, 300 mg thereafter) anifrolumab or placebo every 4 weeks plus standard therapy (mycopheno-
late mofetil and glucocorticoids); primary endpoint was assessed at Week 52.2 Plasma samples were collected at Weeks

Events, follow up time, unadjusted incidence, and adjusted risk of developing outcomes of interest, n = 32,758)
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0 (baseline), 12, 24, and 52 and concentrations of 2,943 proteins were measured with the Olink® Explore 3072 high-
throughput protein biomarker discovery platform; relative protein abundance is presented in Normalized Protein eXpression
(NPX) values. The impact of anifrolumab BR or IR compared with placebo on protein levels was evaluated using a linear
mixed effects model, adjusted for baseline type I IFNGS (high/low) in blood and 24-hour urine-protein creatinine ratios >3/
≤3 mg/mg. Differentially regulated Gene Ontology-Biological Process pathways were identified using string-db. P-values
were adjusted for multiple testing using the Benjamini-Hochberg procedure.

Results: From baseline toWeek 52, 45 plasma proteins were significantly modulated in patients with LN in the combined BR
+IR anifrolumab group (n=82 [BR, n=38; IR, n=44]) compared with placebo (n=40; adjusted P< 0.05): 29 proteins were
downregulated, 11 proteins were upregulated, and 5 proteins were stable in the anifrolumab group but increased or
decreased in the placebo group. The top 5 downregulated proteins were SIGLEC1, LGALS9, BST2, CCL8, and IFIT3 and
the top 5 upregulated proteins were IFNAR1, CR1, CD6, FCN1, and CNTN1 (Figures 1 and 2). A larger number of plasma
proteins were significantly modulated compared with placebo in patients treated with anifrolumab IR vs BR at Weeks 12 and
24 (adjusted P< 0.05). Several modulated proteins at Week 12 in patients treated with anifrolumab IR were involved in immu-
nomodulatory pathways including response to IFN-α, negative regulation of leukocyte-mediated immunity, and innate
immune response (FDR< 0.05%).
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Conclusion: In patients with LN, treatment with anifrolumab significantly modulated several proteins involved in immune
system regulation. When compared with placebo, broader effects on the plasma proteome were found in the anifrolumab
IR vs BR group in patients with LN. Overall, our results contribute to an enhanced understanding of the immunomodulatory
impact of type I IFN inhibition on the plasma proteomic landscape of LN.

References
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Abstract Number: 0608

Systematic Analysis Demonstrates the Added Value of CB-CAPs to SLE
Diagnosis in a Large Validation Cohort

Andrew Concoff1, Touba Warsi2, Sepehr Taghavi2, Sudha Kumar2, Abigail Patalinghug2, Christine Schleif2, Brittany
Partain3, Joseph Ahearn4, Chau-Ching Liu5, Nicole Wilson5, Susan Manzi5 and Tyler O’Malley6, 1Exagen, Inc., Los Angeles,
CA, 2Exagen, Carlsbad, CA, 3Exagen, Boston, MA, 4Allegheny Health Network, Wexford, PA, 5Allegheny Health Network,
Pittsburgh, PA, 6Exagen, Vista, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cell bound complement activation products (CB-CAPs) including erythrocyte-bound C4d (EC4d)
and B-lymphocyte C4d (BC4d) demonstrate increased diagnostic accuracy compared to conventional SLE markers (anti-
dsDNA, anti-Smith and C3/C4). Clinical studies have validated a multianalyte panel (MAP) algorithm that integrates CB-
CAPs with conventional autoantibodies (Ab), demonstrating balanced sensitivity and specificity for SLE. This study tests
the clinical validity of CB-CAPs and MAP in a large cohort by evaluating their unique contribution to SLE sensitivity beyond
conventional markers.

Methods: A pooled analysis was performed using biomarker data collected from 12 single and multi-center clinical valida-
tion trials involving 36 investigators across the U.S. A total of 1034 unique adult SLE subjects meeting the 1997 ACR criteria
were analyzed and compared to 1489 controls (apparently healthy volunteers [AHV], N = 458; other autoimmune rheumatic
diseases [OARD], including RA, N = 439; primary Sjögrens, N = 166; other rheumatic disease, N = 138; chronic pain disor-
ders, including fibromyalgia, N = 235; chronic localized pain, N = 52). Flow cytometry was performed on erythrocytes and
lymphocytes isolated from whole blood samples (EC4d & BC4d). Abs were measured by ELIA and C3/C4 were measured
by immunoturbidimetry. Machine learning algorithms were employed to build predictive models for distinguishing SLE from
a combined group of OARD and AHV. A Gradient Boosting Classifier model, chosen for superior LogLoss in 10-fold cross-
validation, served as the base model (CB-CAPs, conventional Ab and C3/C4). A logistic regression model using MAP scores
was developed. Both models underwent 10-fold cross-validation, with a 20% test set used for validation. Biomarker sensi-
tivity for SLE was compared using chi-square analysis.

Results: The SLE cohort was majority female (82%), white (36%), mean (SD) age of 40 (± 10) with mean years since diagno-
sis of 10 (± 9) (Table 1). The combination of EC4d, BC4d, Abs and C3/C4 captured 67% of SLE with EC4d, BC4d, conven-
tional markers contributing 4%, 7% and 17%, respectively, to the overall sensitivity for SLE (Fig.1A). Isolated positive CB-
CAPs were more sensitive than isolated low C3/C4 (17% vs. 3%; p < 0.001) (Fig. 1B). The addition of MAP to CB-CAPs
and conventional markers captured 76% of SLE (Fig. 1C). MAP was isolated positive in 25% of SLE cases, significantly
(p < 0.001) higher than Abs (1%) and C3/C4 (3%), respectively. ROC analysis of MAP and a base model combining CB-
CAPs, Abs and C3/C4 yielded similar AUCs on training (88% vs. 86%) and test (90% and 88%), respectively (Fig. 2A).
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BC4d had the highest relative feature importance (37%), compared to anti-dsDNA (19%) and EC4d (16%), with C3 & C4 at <
10% (Fig. 2B). The base model was highly specific for SLE, except vs. Sjögrens (Fig. 2C & 2D).

Conclusion: Integrating CB-CAPs with conventional markers significantly improves SLE diagnostic accuracy. The combina-
tion of MAP, conventional Ab and C3/C4 captured 76% of SLE cases, while MAP alone identified 25% of cases that were
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missed by conventional markers. This approach enhances diagnostic accuracy, highlighting the vital contribution of CB-
CAPs to SLE sensitivity beyond conventional markers.

Disclosure: A. Concoff: Exagen, Inc., 3, 11, Pacira Biosciences, inc., 2, United Rheumatology, A Specialty Networks
Company, 2, 4; T. Warsi: Exagen Inc., 3; S. Taghavi: Exagen, 3; S. Kumar: EXAGEN INC, 3; A. Patalinghug: Exagen,
3; C. Schleif: Exagen Inc., 3; B. Partain: Exagen, 3; J. Ahearn: Exagen, 1, 2, 5, 6, 9, 10; C. Liu: Exagene, 9, 10;
N. Wilson: None; S. Manzi: AstraZeneca, 2, 5, BMS, 5, Cartesian, 2, 5, Exagen Diagnostics, Inc., 2, 9, 10, GSK, 2, 5,
Lilly, 2, Lupus Foundation of America, 4, Miltenyi, 12, DSMB, Tenet, 2, UCB, 1, 2; T. O’Malley: Exagen, 3, 11.

Abstract Number: 0609

The Mediating Role of Trust in Usual Rheumatologists on the
Relationship Between Multidimensional Health Literacy and Medication
Adherence Among Japanese Systemic Lupus Erythematosus Patients

Nao Oguro1, Nobuyuki Yajima2, Yuichi Ishikawa3, Natsuki Sakurai4, Chiharu Hidekawa4, Takanori Ichikawa5, Dai
Kishida5, Keigo Hayashi6, Kenta Shidahara7, Yoshia Miyawaki8, Ryusuke Yoshimi9, Kenei Sada10, Yasuhiro Shimojima5

and Noriaki Kurita11, 1Division of Rheumatology, Department of Medicine, Showa University School of Medicine, Tokyo,
Japan, 2Division of Rheumatology, Department of Medicine, Showa University School of Medicine, Tokyo, Japan., Tokyo,
Japan, 3The First Department of Internal Medicine, University of Occupational and Environmental Health, Kitakyushu,
Fukuoka, Japan, 4Department of Stem Cell and Immune Regulation,Yokohama City University Graduate School of
Medicine, Yokohama, Kanagawa, Japan, 5Department of Medicine (Neurology and Rheumatology), Shinshu University
School of Medicine, Matsumoto, Nagano, Japan, 6Brigham and Women’s Hospital, Brookline, MA, 7"Department of
Nephrology, Rheumatology, Endocrinology and Metabolism, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Okayama, Japan, 8Center for Innovative Clinical Medicine, Okayama
University Hospital Department of Nephrology, Rheumatology, Endocrinology and Metabolism, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Okayama, Japan, 9Department of
Medicine (Neurology and Rheumatology), Shinshu University School of Medicine, Yokohama, Kanagawa, Japan,
10Department of Clinical Epidemiology, Kochi Medical School, Kochi University, Nankoku, Kochi, Japan, 11"Department of
Clinical Epidemiology, Graduate School of Medicine, Fukushima Medical University Department of Innovative Research
and Education for Clinicians and Trainees (DiRECT) Fukushima Medical University Hospital", Fukushima, Fukushima,
Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Maintaining medication adherence is crucial for improving health outcomes among patients with
systemic lupus erythematosus, as they require life-long hospital visits and medications. Patients’ health literacy, possibly
through good communication, fosters good therapeutic relationships with their rheumatologists, and trust in their usual
rheumatologist has a positive impact on medication adherence. In this study, we will clarify the interrelationship between
patients’ multidimensional health literacy, trust in their rheumatologist, and medication adherence.

Methods: This study is a cross-sectional analysis using initial data from the TRUMP2-SLE study, a continuing multicenter
cohort study carried out at five academic centers. The main exposures were patients’multi-dimensional health literacy, mea-
sured using the 14-item Functional, Communicative, and Critical Health Literacy Scale, with each domain ranging from 1 to
4 (3). Trust in attending physician was measured using the 5-item Wake Forest Physician Trust Scale, which ranged from
0 to 100 (4,5).Outcomes were medication adherence measured using the 12-item Medication Adherence Scale which
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scores ranging from 5 to 60 points (6). General linear models were fit after adjusting for age, sex, socioeconomic status,
depression, medication variables, experiencing adverse effects, disease duration and the time spent on the internet to ana-
lyze the associations of health literacy (HL) and medication adherence. Whether trust in attending physician mediated this
association was assessed using mediation analysis.

Results: A total of 483 SLE patients were included. The mean age of the patients were 46.4 years, and 428 (88.6%) women.
Higher communicative and critical HLs were associated with better medication adherence (per 1-point higher communica-
tive HL: mean difference 2.48, [95% confidence interval (CI): 1.33 to 3.63] and per 1-point higher critical HL: mean difference
1.03, [95% CI: 0.014 to 2.05], respectively). Mediation analysis showed that trust in their usual rheumatologist partially medi-
ated the association between communicative HL and the medication adherence, while it did not mediate the association
between critical HL and medication adherence.

Conclusion: A high ability to understand information and apply it to one’s own treatment (communicative HL) fosters
enhanced trust in physicians, which in turn, facilitates improved medication adherence. Meanwhile, encouraging patients
to critically analyze treatment and health information (critical HL) has shown potential to strengthen adherence. Apart from
building trust, fostering critical HL is warranted to further improve medication adherence.

Disclosure: N. Oguro: None; N. Yajima: None; Y. Ishikawa: None; N. Sakurai: None; C. Hidekawa: None;
T. Ichikawa: None; D. Kishida: None; K. Hayashi: None; K. Shidahara: None; Y. Miyawaki: None; R. Yoshimi: None;
K. Sada: GlaxoSmithKlein(GSK), 6; Y. Shimojima: None; N. Kurita: GlaxoSmithKline K.K., 2.

Table 1. The associations of medication adherence with the patients’ multi-dimensional health literacy and trust in attending physician.
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Abstract Number: 0610

Clinical Evaluation on IFI44L Gene Methylation Detection for Diagnosis of
Systemic Lupus Erythematosus by Methylation Sensitive High Resolution
Melting (MS-HRM)

Xiaoping hong and liancheng lin, The Second Clinical Medical College of Jinan University, Shenzhen, China (People’s
Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate the clinical effectiveness of IFI44L gene methylation detection for the diagnosis of Sys-
temic Lupus Erythematosus (SLE) by MS-HRM, to determine the relative risk (RR) in early suspected cases which were pos-
itive and negative respectively with IFI44L gene methylation detection and the relationship between the IFI44L gene
biomarker and early onset of SLE.

Methods: In this clinical trial, Methylation Sensitive High Resolution Melting (MS-HRM) method was employed for detecting
IFI44L gene methylation level of 1126 peripheral blood mononuclear cell (PBMC) samples in SLE patients and nonSLE
patients with other autoimmun diseases ( Adult onset stills disease (AOSD), Rheumataoid arthritis (RA), dermatomyositis
(DM), primary sjogren’s syndrome (pSS),mixed connective tissue disease (MCTD)). Synchronous blind comparison were
conducted with the 2012 SLICC criteria and suspected cases were followed-up for 6 months till the onset of SLE and clinical
diagnostical confirmation.

Results: 1. The relative risk (RR) of early suspected cases was RR=17.06, which is RR >10, indicating that hypomethylation
in the promoter region of IFI44L gene was strongly associated with the development of SLE disease (n=576).

2. The results of IFI44L gene methylation levels were in good agreement with the 2012 SLICC criteria,and the sensitivity, spe-
cificty and total coincidence were 90.53%，92.52% and 91.47% respectively.

3. The IFI44L gene biaomarker (Kappa index 0.8166) was significantly better than anti-nuclear antibody,anti-Sm antibody
and anti-dsDNA antibody (Kappa index 0.2-0.5)when respectively campared with the clinical 2012 SLICC criteria.

4. The comparasion of IFI44L gene biomarker and the pyrosequencing was also in good relationship with a Kappa index of
0.8606.

Conclusion: The hypomethylation of IFI44L gene promoter region measured by MS-HRM is strongly associated with the
occurrence and development of SLE disease, and is not associated with other autoimmun diseases (AOSD,RA,pSS and
MTCD), which can be used for early diagnosis of SLE onset. The detection results were compared with the results of the
the 2012 SLICC criteria and had high positive, negative,and total coincidence, and significantly superior to the three
autoantibodies mentioned above.The IFI44L gene biaomarker is a promising and practical laboratory method for clinical
use for SLE early diagnosis and treatment.

Disclosure: X. hong: None; l. lin: None.
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Abstract Number: 0611

Subclinical Atherosclerosis Is Associated with Future Cardiovascular
Events in Systemic Lupus Erythematosus Patients at Apparent Low Risk
for Cardiovascular Disease: A Longitudinal Prospective Study

Arthur Mageau1, Marie-Paule Chauveheid2, Chrystelle Francois2, Thomas Papo1 and Karim Sacré1, 1Université Paris
Cité, Paris, France, 2Assistance Publique Hôpitaux de Paris, Paris, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiovascular events (CVE) are the leading cause of mortality for patients living with systemic lupus
erythematosus (SLE). Besides the traditional cardiovascular risk factors, the impact of subclinical atherosclerosis on the clin-
ical cardiovascular risk is yet to be determined in the specific population. Our aim was to evaluate the association between
subclinical atherosclerosis defined as the presence of an atherosclerotic carotid plaque > 1.5 mm in thickness, and the risk
of future cardiovascular events in SLE.

Methods: We performed a prospective study including consecutive patients with SLE followed in our reference center. We
excluded patients with a known coronary disease or symptoms suggestive of cardiovascular disease (angina, arrhythmia,

Factors associated with cardiovascular events during follow up BMI: body mass index; Framingham: Framingham cardiovascular risk score; SLE:
systemic lupus erythematosus, eGFR: estimated glomerular filtration rate; SLEDAI: systemic lupus erythematosus disease activity index; Ab: anti-
body; CS: corticosteroids (prednisone equivalent).
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congestive heart failure, stroke, and peripheral arterial disease). All patients were evaluated for carotid plaque by a single
evaluator. At inclusion, we collected demographic characteristics, morphometric parameters such as body mass index
(BMI) and waist circumference, disease characteristics and treatment history. The main outcome was a cardiovascular event
defined as the occurrence during a 11-years follow-up of myocardial infarction, ischemic stroke or symptomatic peripheral
arterial disease. We examined the association between carotid plaque and cardiovascular event onset using uni- and multi-
variable logistic regression using Firth’s correction for separated data.

Results:We included 63 SLE patients (82.5% female), with an age of (median [1st quartile-3rd quartile]) 39 [32-44.5] years.
Among them, 24 (38.1%) had a carotid plaque > 1.5 mm at baseline and 7 (11.1 %) experienced a cardiovascular event dur-
ing a median follow-up of 10.7 [8.2-11.0] years. All the cardiovascular events occurred in the group of patients with a carotid
plaque at baseline. The univariable analysis of the factors associated with the occurrence of a cardiovascular event are pre-
sented in Table 1 (see below). The survival without cardiovascular event in this population, according to the presence of a
carotid plaque at baseline is presented as a Kaplan-Meier curve in Figure 1 (see below). In the multivariable analysis, we
observed that, after adjusting for the Framingham score and the body mass index, the presence of a carotid plaque
remained significantly associated with the occurrence of a cardiovascular event: odds ratio [95% confidence interval] =
15.6 [1.02, 2226]; p= 0.048.

Conclusion: Subclinical atherosclerosis defined as a carotid plaque > 1.5 mm is significantly associated with the clinical car-
diovascular risk in SLE. Subclinical atherosclerosis should be regularly assessed in this population as part of the global car-
diovascular risk evaluation.

Disclosure: A. Mageau: None; M. Chauveheid: None; C. Francois: None; T. Papo: None; K. Sacré: None.

Abstract Number: 0612

Performance of the Systemic Lupus Erythematosus Risk Probability
Index (SLERPI): Results from the Egyptian College of Rheumatology (ECR)
Study Cohort

Nevin Hammam1, Ahmed Elsaman2, Esam Abualfadl3, Soha Senara4, Nada M. Gamal5, Mona H. Abd Elsamea5,
Abdelhfeez Moshrif6, Samar Tharwat7, Osman Hammam8 and Tamer A Gheita9, 1Rheumatology Department, Faculty
of Medicine, Assiut University, Assiut, Egypt, Boston, MA, 2Rheumatology Department, Faculty of Medicine, Sohag
University, Sohag, Egypt, 3Rheumatology Department, Faculty of Medicine, Sohag University, Sohag, Egypt; Qena/Luxor
Hospitals, Qena, Egypt, Sohag, Egypt, 4Rheumatology Department, Faculty of Medicine, Fayoum University,, Fayoum,

Survival without cardiovascular event according to the presence of a plaque at baseline. p-value is calculated using the log-rank test.
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Egypt, 5Rheumatology Department, Faculty of Medicine, Assiut University, Assiut, Egypt, Assiut, Egypt, 6Al-azhar
university, Assiut, Egypt, 7Rheumatology Unit, Internal Medicine, Mansoura University, Dakahlia, 8Department of
Rheumatology and Rehabilitation, Faculty of Medicine, New Valley University, New Valley, Assiut, Egypt, 9Rheumatology
Department, Faculty of Medicine, Cairo University, Cairo, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1: Comparison of clinic characteristics of patients with SLE risk probability score > 7 and =<7
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease characterized by a great
heterogeneity and unpredictable flare. In managing patients with SLE, the diagnosis has been a great challenge, and there
are still no standard classification criteria to solve the problem. Adamichou et al.(1) recently developed a new machine
learning-based index, the SLE Risk Probability Index (SLERPI), to help diagnose of SLE. The SLERPI includes 14 variably
weighted clinical and serological features. This model has been estimated and validated in limited populations. It is currently
unknown how this index performs in patients with SLE in different races. Thus, this study aimed to evaluate the performance
of SLERPI in patients with SLE using a population-based, multicenter, cross-sectional Egyptian College of Rheumatology
(ECR) cohort(2).

Methods: The Egyptian cohort comprised 1,162 patients with SLE and 4,327 without SLE (other rheumatic diseases serve
as a control group¶) who were recruited from the Rheumatology Departments across the country. The diagnosis of SLE
according to the Systemic Lupus International Collaborating Clinics classification criteria was established by expert rheuma-
tologists. Patient information including demographic, clinical and laboratory data was extracted from the ECR study data-
base. Variables of the SLERPI were assessed and recorded as present or absent for each patient. The absolute value for
the SLERPI score was calculated for each patient, and the diagnosis of SLE was accounted if the score was greater than
7 points, and subsequently analyzed using the STATA V.15 software.

Results:Of 1,162 SLE patients evaluated, 1,031 (88.7%) patients were diagnosed with SLE according to the SLERPI scale (
> 7 points). Of the 14 SLERPI items, differences in the variables were significant between the SLE-SLERPI group > 7 and
SLE-SLERPI group ≤7 groups, except for the presence of leukopenia and positive ANA (table 1). As a score reduction item,
the SLE-SLERPI > 7 group had fewer interstitial lung diseases. The average score in patients classified with SLE using the

Table 2: Evaluation of patients in the SLE group and control group according to SLERPI
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SLERPI scale was 13.1(3.8). Patients diagnosed with SLE according to SLERPI had significantly higher disease activity (p <
0.001), and this group more commonly received corticosteroids and mycophenolate mofetil.

Compared with the control group, the SLE group consisted of younger patients and a higher proportion of women (table 2).
Of the 14 SLERPI items, all items are indeed more common in the SLE group than the control group. In terms of the overall
performance of SLERPI in the diagnosis of SLE; the accuracy of SLERPI was 91.9% (95% CI 90.9%to 92.9%), with a spec-
ificity of 94.8% and sensitivity of 86.9%. We further tested the performance of this SLERPI after excluding patients with con-
nective tissue diseases. The results showed that accuracy improved 93.3% (95%CI 92.4% to 94.2%), with a specificity of
94.9% and sensitivity of 91.6%.

Conclusion: Using a large cohort of SLE, the Systemic Lupus Erythematosus Risk Probability Index revealed good diagnos-
tic efficacy and specificity. The use of SLERPI in clinical practice may contribute to improved patient diagnosis and
prognosis.

Disclosure: N. Hammam: None; A. Elsaman: None; E. Abualfadl: None; S. Senara: None; N. M. Gamal: None;M. H.
Abd Elsamea: None; A. Moshrif: None; S. Tharwat: None; O. Hammam: None; T. A Gheita: None.

Abstract Number: 0613

Prediction of Spontaneous Abortion in Women with Systemic Lupus
Erythematosus (SLE) Based on Machine Learning Model: Insights from
the Egyptian College of Rheumatology (ECR)–SLE Cohort

Nevin Hammam1, Walaa N. Ismail2, Iman I EL-Gazzar3, Osman Hammam4, Noha M Khalil5, Eman F Mohamed6,
Nermeen Noshy7, Dina F El-Essawi8, Rawhya R El Shereef9, Faten Ismail9, Marwa ElKhalifa10, Hanan M Fathi11, Soha
Senara11, Samar Tharwat12, Samah I Nasef13, Amany R El-Najjar14, Ahmed M Abdalla15, Ali Bakhiet16, Ahmed Elsaman17

and Tamer A Gheita3, 1Rheumatology Department, Faculty of Medicine, Assiut University, Assiut, Egypt, Boston, MA,
2Faculty of Computers and Information, Minia University, Minia;, Minia, Egypt, 3Rheumatology Department, Faculty of
Medicine, Cairo University, Cairo, Egypt, 4Department of Rheumatology and Rehabilitation, Faculty of Medicine, New
Valley University, New Valley, Assiut, Egypt, 5Internal Medicine Department, Rheumatology Unit, Faculty of Medicine,
Cairo University, Cairo, Egypt, 6Internal Medicine Department, Rheumatology Unit, Faculty of Medicine (Girls), Al-Azhar
University, Cairo, Egypt, 7Internal Medicine Department, Rheumatology Unit, Faculty of Medicine, Ain-Shams University,
Cairo, Egypt, 8Internal Medicine Department, Rheumatology Unit, Egyptian Atomic Energy Authority (EAEA), Cairo, Egypt,
9Rheumatology Department, Faculty of Medicine, Minia University, Minia, Egypt, 10Alexandria faculty of Medicine,
Alexandria, Egypt, 11Rheumatology Department, Faculty of Medicine, Fayoum University,, Fayoum, Egypt,
12Rheumatology Unit, Internal Medicine, Mansoura University, Dakahlia, 13Rheumatology Department, Faculty of
Medicine, Suez-Canal University, Ismailia, Egypt, 14Rheumatology Department, Faculty of Medicine, Zagazig University,
Sharkia, Egypt, 15Rheumatology Department, Faculty of Medicine, Aswan University, Aswan, Egypt, 16Higher institute of
Computer Science and Information Systems, Culture & Science City, Giza, Egypt, 17Rheumatology Department, Faculty of
Medicine, Sohag University, Sohag, Egypt

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) predominantly affects women of childbearing period. SLE
increases the risk of adverse pregnancy outcome including spontaneous abortion (SA), which causes emotional stress to
women and seriously affects family life. Predicting SA is essential for pregnant women with SLE to minimize its risk.
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Table 1: Characteristics of SLE patients.

Figure 1: The ROC graph of the Harris Hawks (HH) Optimization XGBoost (HH-XGBoost) and Logistic regression for predicting SA in women with
systemic lupus erythematosus.
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Several studies have shown that some clinical and laboratory indicators could predict the risk of SA in SLE women. How-
ever, traditional statistical methods only found a modest correlation between some factors and SLE-SA and are frequently
associated with poor predictive performance upon validation. Thus, this study aimed to develop a predictive model applying
Extreme Gradient Boosting (XGBoost) optimization to identify the risk factors for SA among women with SLE.

Methods: Data were derived from the Egyptian College of Rheumatology (ECR)-SLE cohort, a national multicentre study
that was created by specialized rheumatologists across the country1. The study included 3,296 adult SLE women fulfilling

Figure 2: Overall SHAP values for the variables in Shapely plots to display both the feature importance and feature contribution to the model pre-
diction. Overall SHAP values for the variables in Shapely plots to display both the feature importance and feature contribution to the model predic-
tion. Shapley plots show the SHAP values in the order of the important variables that contribute to spontaneous abortion. The x-axis represents
the marginal contribution of a feature to the change in the predicted probability of development of spontaneous abortion. Colors indicate the value
of the variable: red represents higher numerical values of the variable and blue represent lower numerical values. As all categorical variables were
converted into binary indicators, zero (i.e., absence) is indicated with blue dots and one (i.e., presence) is represented by red dots
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the SLICC classification criteria and those having SA data available were selected. SA was defined as pregnancy loss up to
20 weeks gestation.

Forty-seven variables including patient demographics, clinical manifestations, disease activity, and damage using SLE dis-
ease activity index (SLEDAI) and SLICC damage index (SLICC-DI), comorbidities, medications, and laboratory data for each
patient were used as inputs for building and testing XGBoost. The model was evaluated using area under the receiver oper-
ating characteristic curve (AUCROC), and was compared to the logistic regression (LR) model results. Then the importance
and direction of each variable contributing to the risk of SA were evaluated using Shapley additive explanation (SHAP). Stata
statistical software version 15 (Stata-Corp) and the Python language (version 3.7.12) were utilized for data analysis.

Results: A total of 3,296 SLE women [mean ±SD age; 32.5 ±10.1 years; and median disease duration 48 months]. The
mean SLEDAI score was 11.3±9.5. About 13.9% of the included patients had at least one abortion (Table 1). By applying
optimized XGBoost, we obtained a model characterized by an AUC-ROC value of 0.98, while the LR has an AUC-ROC
value of 0.73 (Figure 1).

Figure 2 shows the influence of variables on SA in the prediction model. Positive antiphospholipid antibodies, low comple-
ment 3, longer disease duration, hypertension, mucocutaneous ulcers, anticoagulants, and steroid use were among the
important factors associated with SA in SLE patients.

Conclusion: Using information obtained in the clinical settings, the machine learning model identified patients at higher risk
of spontaneous abortion in women with SLE better than the traditional statistical method. Further longitudinal studies are
necessary to evaluate the clinical utility of the proposed prediction model.

Disclosure: N. Hammam: None; W. N. Ismail: None; I. I EL-Gazzar: None; O. Hammam: None; N. M Khalil: None;
E. F Mohamed: None; N. Noshy: None; D. F El-Essawi: None; R. R El Shereef: None; F. Ismail: None;
M. ElKhalifa: None; H. M Fathi: None; S. Senara: None; S. Tharwat: None; S. I Nasef: None; A. R El-Najjar: None;
A. M Abdalla: None; A. Bakhiet: None; A. Elsaman: None; T. A Gheita: None.

Abstract Number: 0614

Bridging the Gap Between Patient’s Perception on Quality of Life and
Disease Activity and Damage in Systemic Lupus Erythematous Patient

SESSION INFORMATION

Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Improving quality of life (QoL) is one of the key targets when treating systemic lupus erythematosus
(SLE) patients. The Lupus impact Tracker (LIT) is a 10-item questionnaire that has demonstrated being a reliable and valid
tool to assess the impact (1) of the disease in SLE patients. LIT may range between 0 (no impact on QoL) and 100 (maximum
impact on QoL)

Methods: The study population corresponds to RELESSER-PROS prospective cohort with data from patients at their first
annual visit (V1). The LIT score was divided into 4 groups based on the quartile distribution, and the distribution of variables
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in each of the 4 groups was analysed. The Chi-square or Fisher test was used for categorical variables, while ANOVA or
Kruskal-Wallis tests were employed for continuous variables. Subsequently, a logistic regression model was fitted to analyse
the variables influencing the presence of LIT scores > 50 points. A significance level of 5% was used for the entire analysis,
and the R software was employed.

Results: A total of 1417 SLE patients were prospectively included in the study: 1275 (90%) female/142 (10%) male; 1299
(94.2%) Caucasian. The mean (±SD) age at SLE diagnosis and at study entry (V1) were 34.7 (±13.9) and 56.0 (±1.0) years,
respectively. The median (Q1-Q3) value of LIT at V1 was 25 (10-47.5). The domains of LIT who scored the most for the final
value were “pain/fatigue” with a mean (±SD) score per question: 1.52 (±1.07) and “emotional health” with 1.29 (±1.18). On
the other hand, the domains of LIT that scored the least were “body image dissatisfaction” and “lupus medication adverse
effects” with 0.87 (±1.20) and 0.69 (±1.09) per question, respectively. At V1, the mean (±SD) clinical (without serology) SLE-
DAI score was 1.92 (±3.26) and the mean (±SD) SLE Damage Index (SDI) score was 1.42 (±1.77). We observed significantly
higher cSLEDAI and SDI scores in the subgroup of patients with higher (50,100) LIT values (Table 1). When we performed a
bivariant correlation analysis between LIT score and both cSLEDAI and SDI we observed that correlation was low: Spear-
man’s Correlation Coefficient 0.093 and 0.17, respectively. We observed that patients with higher LIT values were less likely
in LLDAS and in 2021 DORIS remission (p=0.04 for remission). We also analyse the influence of some variables other than
activity and damage on QoL of SLE patients such as educational and laboral status, comorbidities and therapies. We carried
out a multivariant analysis, defining “LIT score > 50” as the dependent variable. Table 2 shows the variables with significant
independent association with a higher impact of SLE on QoL in the multivariate analysis.

Conclusion: SLE has a significant impact on QoL of the patients, “pain/fatigue” and “emotional health” being the domains
of QoL affected the most.

Comorbidities such as fibromyalgia, depression and thyroid disease; as well as being on higher daily dose of prednisone are
significantly associated with higher impact on QoL of SLE patients.

On the other hand, some socioeconomic variables and being on hydroxychloroquine are significantly associated with
better QoL.
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These results highlight the relevance of considering these factors when making clinical decisions, optimizing care of SLE
patients.

Disclosure: D. FERNÁNDEZ-FERNÁNDEZ: None; I. Mamani: None; Í. Rúa-Figueroa: AstraZeneca, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6; K. Roberts: None; C. Mouriño: None; R. Menor Almagro: None; A. Olivé-
Marqués: None;M. Galindo-Izquierdo: None; A. Fern�andez-Nebro: Argenx, 5, AstraZeneca, 2, 5, Chemo, 5, Eli Lilly,
2, Galapagos, 2, 5, Gebro Pharma, 2, GlaxoSmithKlein (GSK), 6, GSK, 2, Janssen, 5, Merck Serono, 5, MSD, 5, Novar-
tis, 2, 5, Takeda, 5, UCB, 5; J. Calvo-Alén: None; M. ERAUSQUIN ARRUABARRENA: None; M. Freire Gonz�alez:
None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD,
2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; J. Hern�andez Beriain: None; C. Montilla: None; C. Moriano: None; M. Ib�añez-
Barcel�o: None; J. Rosas-G�omez de Salazar: None; M. Arevalo Salaet: None; O. Ibarguengoitia-Barrena: None;
E. Tomero Muriel: None; J. Andreu: None; P. Vela-Casasempere: None; F. NARVAEZ: None; C. Bohorquez: None;
C. Iniguez Ubiaga: None; E. salgado-Pérez: None; V. Torrente Segarra: None; T. Salman Monte:: AstraZeneca,
2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Otsuka, 2, 6; J. OLLER RODRIGUEZ: None; J. Pego-Reigosa: AstraZeneca,
1, 6, GSK, 5, 6, Otsuka, 1, Pfizer, 5, Roche, 1.

Abstract Number: 0615

Socioeconomic Determinants of Lupus Hospitalization Outcomes: A
Review of Current Knowledge and Analysis of the 2016-2019 NRD
Database

Akhila Arya P V1, Madhumitha Rondla2, Jai Juganya Tirupur Ponnusamy3 and Dileep C Unnikrishnan4, 1Bridgeport
Hospital, Stratford, CT, 2Texas tech university health sciences center, El paso, El Paso, TX, 3Metrowest Medical Center,
Framingham, 4Bridgeport Hospital, Bridgeport, CT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Hospitalizations due to systemic lupus erythematosus (SLE) often stem from lupus flares and infec-
tions. Socioeconomic factors influencing outcomes in SLE hospitalizations have been studied at various levels, showing that
increasing age, lack of insurance, and non-white race worsen outcomes. Conflicting results exist on the effect of poverty on
mortality. Analyzing recent national database data is crucial for targeted interventions to improve patient outcomes. This
study analyzed the National Readmission Database (NRD) from 2016 to 2019, examining how income, insurance status,
and patient location impacted length of stay, mortality, and total charges, along with a review of prior studies.
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Methods:We analyzed SLE-related hospital discharges from non-elective admissions using NRD data from 2016 to 2019.
Hospitalizations were identified using ICD code M32. Excluding cases with missing data and pediatric patients, outcomes
were defined as length of stay (LOS), all-cause mortality, and total charges. Income levels were categorized as less than
$64,000 or more, and insurance status was classified as insured (Medicaid, Medicare, Private insurance) or uninsured
(No insurance, No charge). Patient location was classified as metro or non-metro. Age, number of diagnoses, and proce-
dures performed were covariates. Similar regression analysis were performed for a superset of all patients and compared
with the SLE subset.

Results: Year-over-Year Trends in Lupus-Related Hospitalizations

From 2016 to 2019, SLE hospital admissions increased from 66,309 to 70,598, while the mortality rate decreased from
1.35% to 1.12%. The average LOS decreased from 5.15 to 4.84 days, and average cost per hospitalization increased from
$57,754 to $64,398. Overall hospital admissions increased from 15,199,860 to 16,422,904, with costs rising from $54,164
to $64,164. The mortality rate peaked at 2.33% in 2018 before decreasing to 2.32% in 2019. SLE hospitalizations consis-
tently incurred higher costs but had lower mortality rates compared to overall data.
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Multivariate Analysis for Lupus-Related Admissions

LOS: No insurance and non-metro locations were linked to shorter LOS, while age increased LOS.

Total Charges: No insurance and non-metro locations were linked to lower charges, while higher income and age increased
charges.

Mortality: No insurance and non-metro locations increased mortality risk, as did higher age.

Conclusion: The NRD analysis from 2016 to 2019 highlights the socioeconomic determinants of SLE hospitalization out-
comes. Patients without insurance and those in non-metro areas tend to have shorter LOS and incur lower costs but face
higher mortality rates. These findings underscore the importance of socioeconomic factors in SLE patient outcomes. Tar-
geted interventions, such as improving insurance coverage and healthcare access in non-metro areas, could enhance
patient outcomes and reduce healthcare disparities.

Disclosure: A. Arya P V: None; M. Rondla: None; J. Tirupur Ponnusamy: None; D. C Unnikrishnan: None.

Abstract Number: 0616

Disparities in Health-Related Quality of Life Among Patients with
Systemic Lupus Erythematosus

Victoria Delk1, Dulaney Wilson2, Gary Gilkeson2, Jim Oates2 and Diane Kamen2, 1Medical University of South Carolina,
North Charleston, SC, 2Medical University of South Carolina, Charleston, SC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a systemic autoimmune disease with the potential to
severely diminish patients’ quality of life (QoL). SLE disproportionately affects young Black females in both prevalence and
disease severity. One goal of this study was to measure the impact of race and other demographic features on mental
and physical QoL domains in patients with SLE compared to controls.

Methods: This study was nested in a longitudinal IRB-approved observational registry of patients with SLE and population-
matched unaffected controls. We included adults ≥18 years with and without diagnosed SLE who completed at least one
36-Item Short Form version 2 (SF-36) questionnaire. The SF-36 includes 4 physical component score (PCS) domains and
4 mental component score (MCS) domains. Disease damage was measured using the SLICC/ACR Damage Index (SDI).
Comparisons were made between demographic factors, disease factors, and SF-36 scores using t-tests for continuous
variables, Chi-squared tests for categorical variables, and multivariable logistic regression.

Results: Included were 514 patients with SLE (71.4% identified as Black, 93.2% female) and 215 controls (81.4% Black,
82.3% female). There were no statistically significant differences between patients and controls in high school graduation
or insurance status (comparing insured to uninsured), however a greater proportion of controls had private insurance
(76.1% vs. 57.3%, p< 0.01). (Table 1)
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When comparing QoL scores, patients with SLE had significantly worse scores in all domains compared to controls (all p<
0.01) except mental health (p=0.84). Compared to non-Black patients with SLE, Black patients had significantly worse
SF-36 scores in 3 of the 4 PSC domains (physical function, role-physical, bodily pain) and 1 of the 4 MSC domains (role emo-
tional). Although the total PCS was worse in Black patients (38.2±11.2 vs 40.9±12.9, p=0.02), the total MCS was similar
between Black and non-Black patients (p=NS). (Table 2)

Table 1. Demographics of controls and patients with SLE

Table 2. SF-36 QoL scores compared between cases and controls and further categorized by race

Table 3. Clinical characteristics of patients in SLE and associated SF-36 QoL scores
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Black patients with SLE compared to non-Black had higher rates of discoid rash (21.0 vs 13.1, p< 0.01), alopecia (50.3%
vs. 27,7%, p< 0.01), arthritis (80.1% vs. 67.2%, p< 0.01), renal disease (56.4% vs. 27.0, p< 0.01), any disease damage
(SDI >0) (69.9% vs. 54.7%, p< 0.01), and high disease damage (SDI≥2) (50.4% vs. 31.4%, p< 0.01). MCS and PCS scores
were not significantly different in patients with compared to without renal disease. Over 68.8±44.6 months of follow-up,
patients with SLE had no significant change in PCS scores but had a significant improvement in MSC scores over time
(by 1.6±11.4, p=0.02), predominately among the Black patients (by 1.8±11.9, p=0.02). In a multivariate regression model,
there was no significant association between Black race and either total PCS or MCS once adjusted for age, disease dura-
tion, sex, insurance status, BMI, SDI damage score, and depression. (Table 3)

Conclusion: In addition to previously reported disparities in health outcomes between Black and non-Black patients with
SLE, our study finds substantial differences in self-reported QoL that are likely multifactorial in etiology. The continuation of
this work will help inform future interventions to improve QoL for patients with SLE.

Disclosure: V. Delk: None; D. Wilson: None; G. Gilkeson: None; J. Oates: None; D. Kamen: Alpine Immune Sci-
ences, 1, Bristol Myers Squibb (BMS), 1.

Abstract Number: 0617
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Neurosurgery, Children’s Hospital at Westmead, Westmead, New South Wales, and University of Sydney, Australia,
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hospital, Department of Pediatric Rheumatology, Mumbai, Maharashtra, India, Mumbai, India, 15Division of Pediatric
Neurology, Department of Pediatrics, University Hospitals Leuven, Belgium, Leuven, Belgium, 16Division of Pediatric
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Immunology-Hematology and Rheumatology Unit, Necker Hospital, APHP Centre, Université Paris-Cité, Paris, France,
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Australia, Westmead, Australia, 19Université Paris-Cite, IMAGINE Institute, Necker Children’s Hospital, Paris Cedex
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Background/Purpose: To report on the largest cohort of C1Q deficient (C1QDef ) patients; to investigate the activation of
Type 1 interferon pathway in the blood and cerebrospinal fluid (CSF) of C1QDef patients; and to describe response to Janus
Kinase Inhibitor (JAKi) in three C1QDef patients.

Methods: Patients were recruited through an international collaborative effort. Phenotypic and genotypic data were retro-
spectively collected. Expression of ISGs in the peripheral blood of patients and controls was assessed using quantitative
reverse transcription polymerase chain reaction or a NanoString. ISGs expression from canonical monogenic interferonopa-
thies were used for comparison. Measurement of IFNα levels in serum and CSF was performed using SIMOA (single mole-
cule array) technology.

Results: Twelve C1QDef patients were recruited (10/12 with biallelic mutations in C1QA, one in C1QB and one in C1QC). All
patients received multiple immune suppressive therapies (n=12/12), fresh-frozen plasma transfusion (n=2/12), plasma-
exchange (n=1/12) or stem-cell transplantation (n=2/12). After a median follow-up period of 83.5 months (range 48-168),
4/12 patients had died, and another 7/12 had developed mild to severe neurological sequalae.

Most patients demonstrated mucocutaneous manifestations (11/12). CNS involvement was recorded in 11/12 (basal gang-
lia calcification, CNS vasculitis, moyamoya disease, encephalitis involving the basal ganglia, cerebral atrophy and pachy-
meningitis). Renal disease and major infections were rare (2/12). Most patients tested positive for ANA (anti-nuclear antibod-
ies) and anti-Ro antibodies (10/12 and 9/12, respectively).

We assessed ISG expression in the whole blood of 10 patients, recording an elevated expression in all patients. The inter-
feron signature was found to be in the range of the canonical monogenic interferonopathies Aicardi-Goutières syndrome
and STING-associated vasculopathy of infancy. In addition, IFNα protein measurement in serum and CSF of two patients
with CNS involvement were also elevated.

Three patients in our cohort were treated with JAKi, with differing outcomes. One patient displayed a dramatic improvement
in cutaneous and meningeal inflammation. A second patient displayed a moderately positive response on skin disease. The
last patient with severe disease flare did not respond.

Conclusion: Altogether, our data illustrate the severity of C1QDef, which is associated with significant morbidity
(in particular, relating to CNS involvement) and increased mortality. C1QDef patients display biological, clinical and radiolog-
ical similarities with canonical monogenic interferonopathies. Finally, we report a variable therapeutic response to JAKi,
thereby emphasising the need for further research to better tailor therapy.

Disclosure: C. triaille: None; N. Mohan Rao: None; G. Rice: None; L. Seabra: None; S. Fraser: None; V. Bondet:
None; D. duffy: None; A. Gennery: None; B. Fournier: None; B. Bader-Meunier: None; C. Troedson: None;
G. CLeary: None; H. Buso: None; J. Dalby-Payne: None; R. Prajakta: None; K. Jansen: None; L. De Somer: None;
M. Fremond: None; P. Pallavi: None; M. Wong: None; R. Dale: None; C. Wouters: None; P. QUARTIER: Abbvie,
2, 5, 6, BMS, 2, 5, 6, Chugai-Roche, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sweedish Orphan Biovitrum, 2, 5, 6;
R. Khubchandani: None; Y. Crow: None.
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Abstract Number: 0618

Comparison of Cell Type-Specific Polygenic Risk in Systemic Lupus
Erythematosus Patient and Healthy Controls

Liyoung Kim1, Vitor Aguiar2, Daniela Fernandez-Salinas3, Jeffrey Sparks4, Peter Nigrovic1, Joyce Chang2 and Maria
Gutierrez-Arcelus2, 1Boston Children’s Hospital, Brookline, MA, 2Boston Children’s Hospital, Boston, MA, 3Division of
Immunology, Boston Children’s Hospital, Harvard Medical School, Boston, MA, 4Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polygenic risk scores quantify the composite impact of numerous genetic variants to predict dis-
ease risk. However, conventional polygenic risk scores have limitations in revealing the biological roles of the risk variants
due to its construction. Here, we applied a novel approach, the cell type-specific polygenic risk score (csPRS) and assessed
whether csPRS could effectively stratify individuals into distinct groups.

Methods: Genotyping data from the Illumina Global Screening Array were collected from 234 female SLE patients and
16,177 ancestry-matched controls without autoimmune conditions from the Mass General Brigham Biobank. Patients and
controls were categorized into four genetic ancestries based on their genotypes using principal component analysis and ref-
erence populations from the 1000 Genomes Project (Table 1). A list of risk SNPs was obtained from a published multi-
ancestry GWAS meta-analysis. Public open chromatin data (ATAC-seq) from human peripheral blood immune cell
types—B cells, T cells, monocytes, and NK cells—was utilized to select cell-type specific open chromatin regions and cell
type-specific peaks were then used to classify SLE risk loci. csPRS were generated for both SLE patients and controls using
a high-performance PRS model (Pruning + Thresholding [p-value: 5×10-4], AUC > 0.7). Each csPRS was normalized to

Table 1. Baseline demographic characters of SLE patients and controls. * Four genetic ancestries were identified utilizing principal component
analysis on genotype data from the 1000 Genomes Project. # Other includes American Indian, Alaska native, Hawaiian, other pacific islanders,
and others.
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have a mean of 0 and a standard deviation of 1. Student’s t-tests were employed to assess differences in csPRS between
SLE patients and controls. Patients were then clustered into subgroups based on their csPRS using a heatmap.

Results: Analysis conducted using Student’s t-test revealed that all csPRS in the SLE group were elevated compared to the
control group. The NK cell PRS exhibited the largest mean difference between the SLE and control groups (0.8821 ±
0.06548, p < 0.0001), while the monocyte PRS showed the smallest difference (0.3833 ± 0.04000, p < 0.0001) between
the two groups (Figure 1). A heatmap of the csPRS in the SLE cohort shows variability in csPRS among patients

Figure 2. csPRS in the SLE cohort identified distinct patient groups, utilizing hierarchical cluster analysis. A) NK cell PRS high group, B) B cell PRS
high group, C) All PRS low group.

Figure 1. Comparison of cell type-specific polygenic risk score in 234 SLE patients compared to 16,177 controls, using Student’s t-tests.
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(Figure 2). We observed three distinctive groups: a high NK cell PRS group (Group A, n=12), a high B cell PRS group
(Group B, n=16), and an all-PRS-low group (Group C, n=11) in the hierarchical cluster. Each cluster revealed heterogeneity
among SLE patients. The high B cell PRS group (Figure 2, Group B) had the lowest mean age of disease onset (38.8, SD
[12.4]). Conversely, the group with low PRS across all cell types (Figure 2, Group C, n=11) exhibited a higher mean age of
disease onset (42.4, SD [13.4]) compared to other groups.

Conclusion: Our study revealed that SLE patients exhibit a greater genetic risk burden associated with each immune cell
type compared to controls. Furthermore, there exists significant heterogeneity among SLE patients concerning cell-type
specific genetic risks. Further investigations into the correlation between cell type-related genetic risks and the biological
and clinical phenotypes in SLE may yield additional insights into immunopathological subgroups of patients. Such insights
are crucial for developing targeted therapeutic approaches.

Disclosure: L. Kim: None; V. Aguiar: None; D. Fernandez-Salinas: None; J. Sparks: Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; P. Nigrovic: None; J. Chang: Century Ther-
apeutics, 2; M. Gutierrez-Arcelus: None.

Abstract Number: 0619

Prevalence and Factors Predicting Hemophagocytic Lymphohistiocytosis
in Hospitalized Patients with Systemic Lupus Erythematosus

OKEOGHENE AKPOIGBE1, BETTINA ESCOLANO2, ENOCH J ABBEY2 and Amanda Sammut3, 1New York City Health and
Hospitals/Harlem in Affliation with Columbia University, NEW YORK, NY, 2New York City Health and Hospitals/Harlem in
Affliation with Columbia University, NEW YORK, 3New York City Health and Hospitals/Harlem. Rheumatology
Department, Chappaqua, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) complicated with hemophagocytic lymphohistiocystosis
(HLH) can be life-threatening with mortality as high as 9.9%-10.5%. Estimates of the prevalence of HLH in SLE ranges from
0.9 up to 4.6%, with higher rates reported in racial minority populations, including African American (AA), Hispanic, and Asian
American/Pacific Island (AAPI) people, compared to non-Hispanic White people. However, this disparity in prevalence might
be decreasing as access to care and availability of treatments for SLE increase in these populations. This study aims to esti-
mate the prevalence and factors predicting HLH in hospitalized patients with SLE.

Methods: A total of 107,590 patients with SLE from the 2018-2020 Nationwide Inpatient Sample database were included in
this cross-sectional study. Baseline demographics, including age, sex, and race, were collected along with information on
the diagnosis of HLH and mortality. Initial univariate associations between those with and without HLH were assessed using
either Student’s t-test for continuous variables or chi-squared tests for categorical variables. Multivariable logistic regression
was then used to assess for the association of factors with HLH after accounting for covariates.

Results:Of the 107,590 patients with SLE, 139 had a concurrent diagnosis of HLH for a prevalence of 0.13% [95%CI 0.10 -
0.14%]. An increased risk of HLH was observed in those who were younger, female, or who identified as being AA, Hispanic,
AAPI, or Native American. In a multivariable logistic regression model including all potential risk factors of HLH, increasing
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age was protective while HLH risk remained higher in females. In comparison to White individuals, only those who were AAPI
[OR 5.34, 95% CI (3.01 – 9.47)] still had an increased risk for HLH after accounting for covariates. There was a strong asso-
ciation between HLH and mortality [OR 6.39, 95% CI 3.19 - 12.81].
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Conclusion: The prevalence of HLH in this study was lower compared to other studies, which may be indicative of either
improving care in patients with SLE or underdiagnosis. However, HLH remained associated with high mortality, which could
potentially be reduced by earlier assessment and treatment. In this large, recent database, a younger age, being female or of
a racial minority continued to be significant factors associated with HLH.

Disclosure: O. AKPOIGBE: None; B. ESCOLANO: None; E. ABBEY: None; A. Sammut: None.

Abstract Number: 0620

Clinical Efficacy and Patient-Reported Outcomes in Anti-Ro/Sjögren’s
Syndrome–Related Antigen a Antibody–Positive Patients with Active SLE
Treated WithDeucravacitinib in the Phase 2 PAISLEY Trial

Benjamin A. Fisher1, Hendrika Bootsma2, Vibeke Strand3, Wan-Fai Ng4, Thomas Wegman5, Brandon Becker6, Jiyoon
Choi6, Antoine Sreih6, Leo Chen7, Antonia Christodoulou6 and Eric Morand8, 1University of Birmingham, Birmingham,
United Kingdom, 2Department of Rheumatology and Clinical Immunology, University of Groningen, University Medical
Center Groningen, Groningen, Groningen, Netherlands, 3Division of Immunology/Rheumatology, Stanford University,
Palo Alto, CA, 4Institute of Cellular Medicine, Newcastle University, Gateshead, United Kingdom, 5Bristol Myers Squibb,
Beaver Falls, PA, 6Bristol Myers Squibb, Princeton, NJ, 7Bristol Myers Squibb, Richmond, BC, Canada, 8School of Clinical
Sciences, Monash University, Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 (TYK2) inhibitor
approved in multiple countries for the treatment of adults with moderate to severe plaque psoriasis and is under investigation
in phase 3 trials in SLE, Sjögren’s disease (SjD), and PsA. In the 48-week, double-blind, phase 2 PAISLEY trial
(NCT03252587) in patients with active SLE, the primary endpoint and all key secondary endpoints were met with the deu-
cravacitinib 3-mg twice-daily (BID) dose. Patients with SLE, especially those with anti-Ro/Sjögren’s syndrome–related anti-
gen A (SSA) antibodies, share pathophysiological, genetic, and clinical similarities to patients with SjD, including common
inflammatory signatures. Here, we describe clinical efficacy and patient-reported outcomes (PROs), including pain and
fatigue, in a subpopulation of patients from PAISLEY who were anti-Ro/SSA positive and evaluate if outcomes remained
consistent with those in the overall PAISLEY population.

Methods: In PAISLEY, patients with active SLE received placebo (PBO; n = 90) or deucravacitinib 3 mg BID (n = 91), 6 mg
BID (n = 93), or 12 mg once daily (QD; n = 89). Patients with a positive anti-Ro/SSA antibody test result at baseline were
included in this post hoc analysis (PBO, n = 48; deucravacitinib 3 mg BID, n = 52; 6 mg BID, n = 46; 12 mg QD, n = 42). Clin-
ical efficacy outcome response rates, including those for SLE Responder Index-4 (SRI[4]) and British Isles Lupus Assess-
ment Group–based Composite Lupus Assessment (BICLA), were reported with a prespecified nonresponder imputation.
Mean change from day 1 (CFD1) at week 48 in PROs, including the Pain numerical rating scale (NRS) scored from 0 to
10 and Patient-Reported Outcomes Measurement Information System (PROMIS) Fatigue 7a short form, was calculated
using a control-based pattern imputation for missing data. Results were descriptive.

Results: At week 48, patients with SLE who were anti-Ro/SSA positive and receiving deucravacitinib had increased
response rates vs those receiving PBO for SRI(4) (3 mg BID, 65.4%; 6 mg BID, 43.5%; 12 mg QD, 54.8%; PBO, 33.3%)
and BICLA (3 mg BID, 51.9%; 6 mg BID, 32.6%; 12 mg QD, 42.9%; PBO, 25.0%). Greater mean CFD1 in pain and fatigue
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PROs was reported in all patients receiving deucravacitinib vs PBO; more patients receiving deucravacitinib reported
improvements greater than or equal to the minimal clinically important differences of −1 for Pain and −4 for Fatigue
T-score (Figure). Patients receiving deucravacitinib had numerical improvements in mean Pain NRS score and Fatigue
T-score at week 48 vs those receiving PBO (Figure).

Conclusion: In a subpopulation of patients from PAISLEY with active SLE who were anti-Ro/SSA positive, those receiving
deucravacitinib had improvements in key clinical outcomes, pain, and fatigue vs those receiving PBO. Results were consis-
tent with those in the overall PAISLEY population. These findings warrant investigation of deucravacitinib for the treatment of
SjD based on the similarities between SjD and SLE.

Disclosure: B. Fisher: Bristol Myers Squibb, 2, Gal�apagos, 2, 12, Research funding, Janssen, 2, 12, Research funding,
Novartis, 2, Roche, 2, Sanofi, 2, Servier Laboratories, 2, 12, Research funding, UCB, 2; H. Bootsma: Argenx, 2, AstraZe-
neca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding, Galapagos, 2, Novartis, 2, 12, Funding, Roche, 2, 12, Funding,
Sanofi, 2, UCB, 2; V. Strand: AbbVie, 1, 2, Alpine Immune Sciences, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2,
Bayer, 1, 2, Blackrock Pharmaceuticals, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, Celltrion, 1, 2, Citryll,
1, 2, Contura, 1, 2, Equillium, 1, 2, Fortress Biotech, 1, 2, Genentech/Roche, 1, 2, GSK, 1, 2, Inmedix, 1, 2, Janssen, 1, 2,
Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Omeros, 1, 2, Pfizer, 1, 2, Priovant Therapeutics, 1, 2, Rapt Therapeutics, 1, 2, Regen-
eron, 1, 2, R-Pharm, 1, 2, Samsung, 1, 2, Sandoz, 1, 2, Sanofi, 1, 2, Scipher, 1, 2, SetPoint Medical, 1, 2, Sobi, 1, 2, Spherix,
1, 2, SynAct Pharma, 1, 2, Takeda Pharmaceuticals, 1, 2; W. Ng: Argenx, 2, Bristol Myers Squibb, 2, Flagship, 2, IQVIA,
2, Janssen, 2, Novartis, 2, Resolve Therapeutics, 2, Sanofi, 2; T. Wegman: Bristol Myers Squibb, 3, 8; B. Becker: Bristol
Myers Squibb, 3, 12, Shareholder; J. Choi: Bristol Myers Squibb, 3, 12, Shareholder, Johnson & Johnson, 12, Shareholder;
A. Sreih: Bristol Myers Squibb, 3, 12, Shareholder; L. Chen: Syneos Health, 3, 12, Providing statistical services to Bristol
Myers Squibb;A. Christodoulou: Bristol Myers Squibb, 3, 12, Shareholder; E.Morand: AbbVie, 5, Amgen, 5, AstraZeneca,
1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead,
2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2.
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Abstract Number: 0621

Predictive Parameters of Disease-related Damage Accrual in Patients
with Systemic Lupus Erythematosus: A Machine Learning Analysis

Omer Pamuk1 and Hasan Cetin2, 1University Hospitals Cleveland Medical Center/ Case Western Reserve University,
Cleveland, OH, 2Cleveland Clinic Cole Eye Institute, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic systemic inflammatory disease that can affect
multiple organs and systems. While there has been an improvement in lupus-related mortality in recent decades, disease-
related chronic damage remains a significant issue. In this study, we aimed to evaluate predictive parameters for damage
accrual in SLE by using machine learning analysis.

Methods: This retrospective study was conducted between 2014 and 2024. All patients met the modified ACR 1997 cri-
teria for SLE. Clinical and laboratory data were obtained from their EMR records. The presence of a parameter was
recorded if the patient ever had this symptom or finding. High disease activity was defined as a SLEDAI score >12 at
any time during the follow-up period. Damage was evaluated using the SLICC damage index (SDI) at the time of the
patients’ last clinical visit.

Our machine learning pipeline was both comprehensive and robust. Initially, we divided the dataset, setting aside 20% as the
test set to ensure an unbiased evaluation of our model’s performance. From the remaining 80%, we further isolated 20% as
a validation set to fine-tune our model. The training process leveraged the remaining 64% of the data.

We started with 54 potential predictive parameters. To enhance the model’s learning process and prevent overfitting, we
eliminated parameters with higher than 90% correlation with the outcome and those with low internal variability less than
10%. And removed outliers with isolation forest method. We trained a random forest classifier model with 5-fold cross vali-
dation strategy. After the initial training, we optimized the model performance by fine-tuning using scikit-optimize library.

Results: A total of 403 SLE patients were included in this study (F/M: 359/44, mean age: 37.5 ± 13 years, disease duration:
83.2 ± 73.3 months). The most frequent manifestations of SLE in this study were arthritis, oral ulcers, and nephritis. Demo-
graphic and clinical features of the patients are shown in Table 1.

At the time of the last visit, 187 out of 403 patients (46.4%) had an SDI ≥ 1. To detect the predictive effect of selected param-
eters, we performed a permutation feature importance analysis. Our analysis showed that having ever experienced very
severe active lupus, nephrotic range proteinuria, disease duration, lymphopenia, and low C4 had the strongest positive
associations with SLE-related damage (Figure 2).

To determine the success of the system, we created a confusion matrix. The matrix showed that our analysis correctly clas-
sified 85 patients (70.2%). Conversely, the analysis misclassified 36 patients (29.8%).

Conclusion: Our ML analysis demonstrated that a computational method can be developed to predict chronic disease-
related damage in patients with SLE. Our model identified that having ever experienced highly active SLE, nephrotic range

1279

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 1. The comparison of SLE patients with and without disease-related damage.
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proteinuria, disease duration, and lymphopenia are the strongest predictive parameters for SLE-associated damage. Further
studies are needed to refine and validate this method. This model has the potential to be used in clinical practice to select
and modify treatment plans for SLE patients.

Disclosure: O. Pamuk: None; H. Cetin: None.

Figure 1. ROC curve

Figure 2A. Feature Importance Plot Figure 2B. Confusion Matrix
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Abstract Number: 0622

Translation, Adaptation and Validation of the Brazilian-Portuguese
Systemic Lupus Erythematosus Disease Activity Score (SLE-DAS) Version:
Partial Results from a Single Centre

Clarice Mata Machado, Cristina Lanna, Juliana Garrido, Fabiana Moura and Rosa Telles, Universidade Federal de Minas
Gerais, Belo Horizonte, Minas Gerais, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In recent years, several indices of disease activity in SLE have been proposed. The Systemic Lupus
Erythematosus Disease Activity Score (SLE-DAS) showed a high correlation with other indices and greater predictive power
to detect clinically significant changes compared to the SLEDAI-2K. It has 17 weighted items, with 4 continuous variables
(arthritis, proteinuria, leukopenia and thrombocytopenia). The cutoff points of SLE-DAS to establish disease activity levels,
scored by an online calculator, are: remission ≤2.08, 2.09≤ mild activity ≤7.64, and moderate/severe activity >7.64. For an
instrument to be widely used, it must be translated and have its measurement properties validated. This study aimed to
translate and adapt the SLE-DAS into Brazilian-Portuguese and evaluate measurement properties, including viability, of this
new version (SLE-DAS Pt-BR).

Methods: This is a cross-sectional test-retest study. 127 patients >18 years that met SLICC and/or ACR classification cri-
teria for SLE were included. 6 were excluded for not presenting the necessary exams to complete the score. The process
of translation followed published guidelines, including forward translation, backward-translation, comittee discussion and
pretesting. Reliability was tested using type 2.1 intraclass correlation coefficient (ICC2.1). Construct validity analyses fol-
lowed specified hypotheses of SLE-DAS Pt-BR correlation/association with SLEDA-2K, Definitions of Remission in SLE
(DORIS) and Lupus Low Disease Activity State (LLDAS), using Spearman correlation (rho), Mann Whitney, Kruskal-Wallis
or Chi Square tests. Criterion validity used Physician Global Assessment (PGA) as gold standard and tested association
and accuracy of SLE-DAS Pt-BR using Spearman correlation and ROC curve, respectively.

Results: The mean (SD) age was 44.3 (12.4) years, 93.4% were female sex. The majority were in remission (43%) by SLE-
DAS Pt-BR. An excellent intra and inter-rater reliability was observed (ICC2.1= 0.999 and 0.945, respectively). There was
a positive, strong (rho= 0.823, p< 0.001) correlation between SLE-DAS Pt-BR and SLEDAI-2K. The median of SLE-DAS
Pt-BR were progressively higher from remission to moderate/severe disease activity according to SLEDAI-2K categories
(p < 0.001) (Table 1). Among individuals in remission and in moderate/severe activity according to SLEDAI-2K, the majority
were also in those categories according to SLE-DAS Pt-BR (Table 2). However, considering mild activity, only 18.8%were in
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this same SLE-DAS category (Table 2). The SLE-DAS Pt-BR scores were significantly (p < 0.001) lower in patients with
remission according to DORIS and in low disease activity according to LLDAS. There was a positive, strong (rho= 0.950)
correlation between the SLE-DAS Pt-BR and PGA. The cutoff point of SLE-DAS Pt-BR to define remission was 2.57, with
97.2% sensitivity and 100% specificity, and an area under the ROC curve of 99.5 (Figure 1).

Conclusion: The present study showed that the SLE-DAS Pt-BR version is reliable and viable, and has the capacity to mea-
sure SLE disease activity.

Disclosure: C. Mata Machado: AstraZeneca, 6; C. Lanna: GlaxoSmithKlein(GSK), 12, Participation in preceptorship;
J. Garrido: None; F. Moura: GlaxoSmithKlein(GSK), 6; R. Telles: None.

Figure 1: Receiver operating characteristics curve showing the performance of the SLE-DAS Pt-BR to detect remission and activity according to
PGA, AUC=0.995, p<0.0005. AUC: area under the curve; PGA: Physician Global Assessment.
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Abstract Number: 0623

Select Patient Reported Outcome Measure Domains Enhance Immune
Mediator Based Indexes That Inform Flare Risk and Disease Activity in
Systemic Lupus Erythematosus

Melissa Munroe1, Daniele DeFreese2, Adrian Holloway2, Mohan Purushothaman2, Wade DeJager3, Susan Macwana3,
Joel Guthridge4, Stan Kamp3, Nancy Redinger3, Teresa Aberle4, Eliza Chakravarty4, Cristina Arriens4, Yanfeng Li5, hu
Zeng5, Uma Thanarajasingam5, Judith James4 and Eldon Jupe2, 1Oklahoma Medical Research Foundation; Progentec
Diagnostics, Inc., Oklahoma City, OK, 2Progentec Diagnostics, Inc., Oklahoma City, 3Oklahoma Medical Research
Foundation, Oklahoma City, 4Oklahoma Medical Research Foundation, Oklahoma City, OK, 5Mayo Clinic, Rochester

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:We have recently validated a plasma Lupus Flare Risk Index (L-FRI; Munroe et al. Ann Rheum Dis. 2024.
83 [Supp 1]: 402) and Lupus Disease Activity Index (L-DAI; Munroe et al. Ann Rheum Dis. 2024. 83 [Supp 1]: 19), that reflect
altered immunity associated with flare risk and current clinical disease activity, respectively. This study seeks to determine the
potential role of select patient reported outcomes (PROs) to enhance the performance of the L-FRI and L-DAI as screening tools.

Methods: We compared domains in PROMIS-29 (v2.0), LupusPRO (v1.7), and SF-36 (v1.0) data available for 51 Pre-flare
(PF) vs. 68 Pre-nonflare (PNF) visits in the SLE Flare Risk Cohort and 79 active disease (hSLEDAI≥4) vs. 103 low disease
activity (hSLEDAI< 4) visits in the SLE Disease Activity Cohort that respectively informed the L-FRI and L-DAI. The L-FRI is
the sum of 11 log-transformed, standardized immune mediators, weighted by the Spearman r correlation coefficient for
each PF/PNF analyte vs. subsequent flare/nonflare hSLEDAI disease activity. The L-DAI is the sum of 10 log-transformed,
standardized immune mediators, weighted by the Spearman r correlation coefficient of each active/low disease activity ana-
lyte vs. the composite of concurrent hSLEDAI scores and number of SLE-associated autoantibody specificities.

Results: Comparing PRO domains across flare risk and disease activity groups (Fig. 1) we noted that PROMIS-29 Physical
and Social domains were increased alongside the L-FRI in PF (vs. PNF) SLE patient visits (A, p< 0.01), while the LupusPRO
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Symptoms, Medications, and HRQOL domains, as well as the SF-36 Functioning/Physical and Energy/Fatigue domains were
lower at visits with concurrent active disease, in contrast to increased L-DAI scores (B, p< 0.01). In the SLE Flare Risk Cohort,
PROMIS-29 Physical and Social domains positively correlated with future (not concurrent) disease activity, the total L-FRI score,
as well as select L-FRI informing mediators, including MCP-3, IL-17A, IL-4, and BLyS (negative correlation), Table 1. In the SLE
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Disease Activity Cohort, the above select domains in LupusPRO and SF-36 negatively correlated with concurrent disease activity,
the total L-DAI score, as well as the IL-15 (LupusPRO) and IL-4/BLyS (SF-36) L-DAI subscores, Table 1. We noted that both the
L-FRI and L-DAI alone performed better than any single PROdomain evaluated, Table 2. Of interest, the combination of the L-FRI
+ PROMIS-29 Physical and/or Social Function domains optimally differentiated PF vs. PNF visits, Table 2. In addition, adding the
LupusPRO Symptom ± Medication domains (or the HQROL domain) or the SF-36 Functioning/Physical ± Energy/Fatigue
domains to the L-DAI score optimally differentiated concurrent low vs. active disease, Table 2.

Conclusion: Select PRO domains correlated with and improved the performance of our L-FRI and L-DAI tests to inform
future flare risk and reflect current disease activity. Our findings suggest the need for prospective interventional studies to
determine if the use of PROs alongside L-FRI and L-DAI tests have the potential to affect patient behavior, provider manage-
ment of SLE, and patient and provider reported outcomes.

Disclosure: M. Munroe: Progentec Diagnostics, Inc., 3, 5, 10; D. DeFreese: Progentec Diagnostics, Inc., 3;
A. Holloway: Progentec Diagnostics, Inc., 3; M. Purushothaman: Progentec Diagnostics, Inc., 3, 4, 10;
W. DeJager: None; S.Macwana: None; J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; S. Kamp: None;
N. Redinger: None; T. Aberle: None; E. Chakravarty: None; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 1, 6, Bristol-
Myers Squibb(BMS), 1, 5, Cabaletta, 1, GlaxoSmithKlein(GSK), 1, Kezar, 1, Synthekine, 1, UCB, 1; Y. Li: None;
h. Zeng: None; U. Thanarajasingam: None; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10;
E. Jupe: Progentec Diagnostics, Inc., 3, 10.

Abstract Number: 0624

Coexisting Tubulointerstitial Inflammation and Damage Is a Risk Factor
for Chronic Kidney Disease in Patients with Lupus Nephritis

Dong-Jin Park1, Hyemin Jeong2, Sung-Eun Choi3, Ji-Hyoun Kang2 and Shin-Seok Lee4, 1Chonnam National University
Medical School and Hospital, Gwangju, South Korea, 2Chonnam National University Hospital, Gwangju, South Korea,
3Chonnam National University Medical School & Hospital, Gwangju, South Korea, 4Division of Rheumatology,
Department of Internal Medicine, Chonnam National University Medical School and Hospital, Gwangju, KR, Gwangju,
Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Conflicting studies have reported varying associations between tubulointerstitial inflammation (TII),
tubulointerstitial damage (TID), and the long-term outcomes of lupus nephritis (LN), due to analyzing them separately despite their
frequent coexistence. To address these discrepancies and explore the combined prognostic value of TII and TID, we aimed to
investigate whether coexisting tubulointerstitial lesions predict chronic kidney disease (CKD) progression in LN patients.

Methods: Data from 175 LN patients, collected at the time of renal biopsy, were analyzed. Patients were stratified into two
groups based on the presence or absence of coexisting TII/TID. Uni- and multivariable Cox proportional hazard regression
models were utilized to identify independent risk factors for CKD in LN patients.

Results: Of 175 patients, 110 (62.9%) exhibited coexisting TII/TID, while 65 (37.1%) did not. Patients with coexisting TII/TID
tended to be older and presented with higher levels of ESR and 24-hour proteinuria, as well as lower levels of eGFR and
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hemoglobin compared to those without coexisting TII/TID. Over a mean follow-up period of 89.9 months, CKD and end-
stage renal disease occurred more frequently in patients with coexisting TII/TID. Notably, the presence of coexisting TII/TID
was associated with a higher risk of CKD progression, with adjusted hazard ratios of 2.667 (95% CI: 1.333, 5.335, P =
0.006) for all LN patients, 3.265 (95% CI: 1.451, 7.345, P = 0.004) for those with class III, IV, and V LN, and 3.045 (95%
CI: 1.289, 7.195, P = 0.011) for those with class III, IV, V LN, and eGFR ≥ 30 mL/min/1.73 m2.

Conclusion: LN patients with coexisting TII/TID are at a heightened risk of kidney function deterioration at LN onset and
subsequent development of CKD over the long term.

Disclosure: D. Park: None; H. Jeong: None; S. Choi: None; J. Kang: None; S. Lee: None.

Abstract Number: 0625

Trends, Outcomes, and Predictors of Mortality in Patients with SLE
Hospitalized for Influenza

Asim Khanfar1, Shiamak Cooper2, Ali Mohamed3, Tanvi Borse4 and Sarah Nalwalla5, 1Rochester General Hospital,
Rochester, NY, 2Rochester General Hospital, Irondequoit, NY, 3Internal Medicine Resident, Rochester General Hospital,
Rochester, NY, 4Parkview Health, Fort Wayne, IN, 5Seth GSMC and KEM Hospital, Mumbai, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE is a chronic autoinflammatory condition affecting multiple organ systems. Patients with SLE are
at a higher risk for infection compared to the general population, both due to the autoinflammatory nature of the disease and
its immunosuppressive therapy. Influenza has also been associated with SLE flares requiring hospitalization. This study
aimed to assess the trends, outcomes, and predictors of mortality in SLE patients who were hospitalized for influenza.

Methods: The National Inpatient Sample (NIS) databases (2015–2020) of the Healthcare Cost and Utilization Project
(HCUP) were used. We applied discharge weight (DISCWT) provided in the database to generate the national estimates.
Pearson Chi-square test for categorical variables and Student’s t-tests/one-way ANOVA for continuous variables were
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applied to compare the baseline demographics and hospital characteristics between the groups. Matched propensity score
analysis was used to account for confounding.

Results: A total of 9370 patients with SLE and 1,306,110 patients without SLE admitted for influenza infection were studied.
The mean age was 55 and 66 years respectively. The group with SLE was more female predominant at 88%. Propensity-
matched outcomes between the two groups showed no statistical difference in in-hospital mortality, however, there were
higher odds of respiratory failure (aOR: 0.84; CI 0.80-0.89; p-value < 0.001), acute kidney injury (AKI) (aOR: 1.36; CI
1.28-1.43; p-value < 0.001), and cardiac arrest (aOR 1.24; CI 1.02-1.51; p-value 0.03) in the SLE group (table 1). The signifi-
cant predictors of mortality among SLE patients were age, chronic lung disease, presence of coronary artery disease including
prior myocardial infarction and coronary artery bypass graft, and obesity. The number of patients hospitalized for influenza with
SLE increased from the year 2015 to 2018 and decreased afterward from 2019 to 2020. SLE patients had significantly higher
hospitalization costs compared to non-SLE patients (median cost $8399.28 vs $7646.49 respectively, p-value < 0.001)

Conclusion: SLE does not affect the in-hospitality mortality rates in those admitted with influenza, however, it does lead to
worse outcomes in the form of respiratory failure, AKI, and cardiac arrest. SLE patients also incur higher costs compared to
non-SLE patients. Further efforts should be made to ensure SLE patients are vaccinated against influenza to avoid worse
hospital outcomes.

Disclosure: A. Khanfar: None; S. Cooper: None; A. Mohamed: None; T. Borse: None; S. Nalwalla: None.

Abstract Number: 0626

Impact of the Lupus Foundation of America Rapid Evaluation of Activity
in Lupus (LFA-REAL) Patient Reported Outcome (PRO) in Systemic Lupus
Erythematosus Patients from the Almenara Lupus Cohort

Manuel Ugarte-Gil1, RV, Gamboa-Cardenas2, Victor Pimentel-Quiroz3, Cristina Reategui4, Claudia Elera Fitzcarrald5,
Samira García-Hirsh6, José Alfaro-Lozano6, Cesar Pastor-Asurza6, Zoila Rodriguez-Bellido6, Risto Perich-Campos6 and
Graciela Alarcon7, 1Universidad Cientifica del Sur, Lima, Lima, Peru, 2Universidad Científica del Sur, Lima, Lima, Peru,
3Universidad Científica del Sur/Hospital Nacional Guillermo Almenara Irigoyen, Magdalena del Mar, Peru, 4Servicio de
Reumatología. Hospital Nacional Guillermo Almenara Irigoyen, EsSalud/Grupo Peruano de Estudio de Enfermedades
Autoinmunes Sistémicas, Universidad Científica del Sur, Lima, Lima, Peru, 5Hospital Nacional Guillermo Almenara
Irigoyen/Universidad San Ignacio de Loyola, Lima, Peru, 6Hospital Nacional Guillermo Almenara Irigoyen, Lima, Lima,
Peru, 7The University of Alabama at Birmingham, Oakland, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Physician-reported disease activity has a modest association with patient-reported outcomes
(PROs) in systemic lupus erythematosus patients. The aim of this study is to evaluate the impact of patient-reported disease
activity in other patient-reported outcomes.

Methods:We evaluated patient-reported disease activity on SLE patients from the Almenara Lupus Cohort. Disease activity
was assessed using the Lupus Foundation of America Rapid Evaluation of Activity in Lupus (LFA-REAL) PRO which ranges
between 0 and 1200 (the higher the score is, the worse the activity is); health-related quality of life (HRQoL) was ascertained
using the LupusQoL which ranges between 0 and 100 (the higher the score is, the better the HRQoL); fatigue was ascertained
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using the Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-F), which ranges between 0 and 52 (the higher
score, the lower fatigue); and work productivity impairment was ascertained with the work productivity and activity impairment
(WPAI) which ranges between 0 and 100 (the higher score, the higher disability). Generalized estimating equationswere performed
for each domain of the LupusQoL, the FACIT-F and theWPAI and the LFA-REAL PROmeasured at the previous visit; multivariable
models were adjusted for possible confounders (age at diagnosis, gender, educational level, socioeconomic status, disease dura-
tion, SLEDAI-2K, SDI, prednisone dose, antimalarials and immunosuppressive drug use and the same domain of the outcome
variable)measured at the same visit as the LFA-REAL PRO. B was reported per 10 units increase of the LFA-REAL PRO.

Results: A total of 311 patients and 1116 visits were included. Of them, 289 (91.5%) were women, mean age at diagnosis
was 34.6 (13.6) years. Mean (SD) LFA-REAL PRO at baseline was 240.9 (182.1). LFA-REAL PRO predicted a worse PRO in
all domains of the LupusQoL, the FACIT-F and the WPAI, even after adjustment by possible confounders (table 1).

Conclusion: A higher patient-reported disease activity predicted a worse HRQoL and fatigue as well as a higher work pro-
ductivity impairment in SLE patients, even after adjustment for possible confounders. Patient-reported disease activity
should be included in the evaluation of SLE patients on a regular basis.

Disclosure: M. Ugarte-Gil: AstraZeneca, 1, 6, Ferrer, 1, GlaxoSmithKlein(GSK), 6, Janssen, 5, Tecnofarma, 2, 6,
12, Travel Support; R. Gamboa-Cardenas: None; V. Pimentel-Quiroz: None; C. Reategui: None; C. Elera Fitzcar-
rald: None; S. García-Hirsh: Adium, 1, 2, 3, 6; J. Alfaro-Lozano: None; C. Pastor-Asurza: None; Z. Rodriguez-Bel-
lido: None; R. Perich-Campos: None; G. Alarcon: None.
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Abstract Number: 0627

Clinical Conditions Associated with Presence of a High-titer Antinuclear
Antibody in Individuals Without Autoimmune Disease

Matthew Chung1, John Shelley2, John Still2, Gul Karakoc3, Xiaodi Ruan4, Jonathan D. Mosley4, C. Michael Stein4 and
Vivian K. Kawai4, 1VU, Nashville, TN, 2VUMC, Nashville, TN, 3Vanderbilt University Medical Center, Mt. Pleasant, SC,
4Vanderbilt University Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antinuclear antibodies (ANAs) are a diverse group of autoantibodies that are commonly present in
SLE and other autoimmune (AI) disorders. However, a positive ANA test also occurs in 12-20% of the general population,
and 2% of these are at high titers. A high-titer ANA is generally interpreted as being more likely to indicate AI disease; how-
ever, the significance of a high-titer ANA test in individuals without an AI disease is not known. We tested the hypothesis that
the presence of a high ANA titer in people without AI disease represents a state of immune dysregulation that is associated
with altered risk for disease.

Methods: To define the clinical impact of a high ANA titer (ANA≥1:640) in people without AI disease, we conducted a retro-
spective case-control study using the Vanderbilt University Medical Center’s de-identified electronic medical record (EMR)
system. Individuals ≥18 years old with an ANA test performed as part of their clinical care were studied. Individuals with a
diagnostic code for any AI disease known to be associated with ANA+ (such as SLE, RA, autoimmune hepatitis, etc.) were
excluded. Individuals were classified into two exclusive groups based on ANA results: high titer (HT, ANA≥1:640) and low
titer (LT, ANA≤1:80). The prevalence of clinical diagnoses recorded in the EMR within (±) 90 days of the ANA test were com-
pared between the groups using a phenome-wide association study (PheWAS) approach. For each condition: cases were
participants with ≥2 phecodes, controls were those without a closely related phecode, and individuals with only 1 phecode
were excluded. Phecodes with fewer than 100 cases were excluded to assure power. Analyses were adjusted for age at
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ANA testing, sex, median body mass index (BMI), and reported race. A P-value < 1E-05 was considered significant.

Results: There were 5948 individuals in the LT group and 2556 in the HT group. Table 1 shows age, sex, race, BMI, and
ANA pattern distribution among groups. Sixty-six clinical diagnoses were significantly associated with a high ANA titer.
The most significant associations with high-titer ANA were with “Other immunological findings” (P=8.3E-236) and with “Dis-
orders involving immune mechanism” (P=8.0E-223); phecodes that reflect ICD coding for an abnormal immunological test.
A high ANA titer was strikingly associated with increased risk of diagnoses related to alcoholic and non-alcoholic liver dis-
ease and its complications (Figure 1).

Conclusion: A high ANA titer in the absence of an autoimmune disease was associated with increased risk of liver-related
disorders and decreased risk of renal-related disorders.

Disclosure: M. Chung: None; J. Shelley: None; J. Still: None; G. Karakoc: None; X. Ruan: None; J. Mosley: None;
C. Stein: None; V. Kawai: None.

Figure 1: Clinical diagnoses significantly associated with a high-titer antinuclear antibody (ANA) (≥1:640) compared to those with a low titer
(ANA≤1:80) in individuals without an ANA-related autoimmune disease. Diagnoses are arranged by P-value, dots size and color represent the
odds ratio (OR) and the strength of association (P-value).
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Abstract Number: 0628

Genetic Determinants of Childhood Onset Systemic Lupus
Erythematosus

Meghan Nelson1, Shanta Murthy2, Sushma Maddipatla2, Sreekala Shenoy2, Lori Ponder3, Subra Kugathasan4, Dave
Cutler5 and Sampath Prahalad6, 1Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia,
United States of America; Children’s Healthcare of Atlanta, Atlanta, United States of America; National Human Genome
Research Institute, National Institutes of Health, Bethesda, Maryland; National Institute of Arthritis and Musculoskeletal
and Skin Diseases, National Institutes of Health, Bethesda, Maryland; Department of Human Genetics; Emory University
School of Medicine, Atlanta, Georgia, United States of America, Bethesda, MD, 2Department of Pediatrics, Emory
University School of Medicine, Atlanta, Georgia, United States of America, Atlanta, GA, 3Children’s Healthcare of Atlanta,
Atlanta, GA, 4Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia, United States of America;
Children’s Healthcare of Atlanta, Atlanta, United States of America, Atlanta, GA, 5Department of Human Genetics, Emory
University School of Medicine, Atlanta, Georgia, United States of America, Atlanta, GA, 6Emory + Children’s Pediatric
Institute, Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Childhood-onset systemic lupus erythematosus (cSLE) is a multisystem autoimmune disease with
significant morbidity and mortality. Genome-wide association studies have identified more than 100 variants associated with
SLE development in adults, but there remains limited data related to genetic variation within cSLE. The aims of this study are
to investigate genetic factors of early-onset cSLE, defined as onset of cSLE prior to age 10, and which represent a particu-
larly promising target for variant discovery.

Methods: Employing a case-only design with subgroup analysis (presence of lupus nephritis), we performed Whole
Genome Sequencing (WGS) analysis on 37 subjects with early onset cSLE with the hypothesis that rare and/or novel func-
tional variants with large effects in genes associated with SLE contribute to risk of early-onset cSLE diagnosed prior to age
10. We further hypothesized that the polygenic risk score (PRS) for early-onset cSLE patients would be inversely associated
with age of onset and presence of nephritis. 153 linkage disequilibrium (LD) independent variants identified in our cohort
were compared to previously SLE-reported single-nucleotide polymorphisms (SNPs) and were used to calculate a PRS
for our samples. For gene set enrichment analysis, we prioritized rare (MAF ≤ 1%) protein-altering damaging (CADD ≥ 20)
and likely pathogenic or pathogenic (ClinVar) variants. A burden score was created based upon these 53 rare pathogenic
variants and tested for differences between cases (nephritis versus non-nephritis) using a logistic regression model, includ-
ing the following covariates: disease activity (SLEDAI), polygenic risk score, sex and age. Gene-based associations were
considered significant if FDR< 0.05.

Results: Our cohort analyzed 37 patients, of whom 79% were female. Our cohort had a mean age at diagnosis of 8 ±
1.7 years (Table 1). We identified rare, damaging pathogenic variants in 81% of our patients. Genome wide sequencing iden-
tified 868,586 unique variants that overlapped with recently published SLE GWAS data in adults with SLE. PRS calculated
for cSLE patients ranged from -0.49 to 0.77 with a median of 0.12. Given our limited statistic power, we did not find a strong
inverse relationship between PRS and age of onset (R2=0.08) nor did we find statistically significant findings in gene-set
enrichment analysis. However, of the 53 identified rare, damaging, pathogenic variants in our cSLE cohort, these included
3 genes involved in mitochondrial protein degradation (AFG3L2, SPG7, and DBT) and two genes in the interferon pathway
(ZBTB42, FCGR1A), well described pathways in lupus pathogenesis (Table 2). We also found an association between age
and nephritis, wherein for every increase in year of age in patients with cSLE, the odds for nephritis increased (p=0.0055;
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Odds Ratio: 2.159, CI: 1.37-4.32). We also found an association between PRS and nephritis, wherein for every unit of
increased PRS, the log odds for nephritis increased (p=0.0092).

Conclusion: These results have the potential to enhance our understanding of cSLE and identify important pathways in the
pathophysiology of this vulnerable childhood population. Further studies are needed to validate our findings.

Table 1. Demographic, clinical, and laboratory features of cSLE patients with whole genome sequencing performed (n=37).
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Disclosure: M. Nelson: None; S. Murthy: None; S. Maddipatla: None; S. Shenoy: None; L. Ponder: None;
S. Kugathasan: None; D. Cutler: None; S. Prahalad: None.

Table 2. Top 30 rare, damaging, pathogenic variants identified in our cSLE cohort
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Abstract Number: 0629

Evaluating the Concordance Between SRI4 and BICLA Using Placebo Data
from Randomized Controlled Trials of Patients with Active Systemic
Lupus Erythematosus

Anca Askanase1, Edward Vital2, Oliver Meier3, Armando Turchetta4, Huiyan (Ashley) Mao4, Justine Maller5, Jorge A. Ross
Terres6 and Maria Dall’Era7, 1Columbia University Medical Center, New York, NY, 2Leeds Institute of Rheumatic and
Musculoskeletal Medicine, Faculty of Medicine and Health, University of Leeds, Leeds, United Kingdom, Leeds, England,
United Kingdom, 3F. Hoffmann-La Roche Ltd, Basel, Switzerland, Basel, Switzerland, 4Hoffmann-La Roche Ltd,
Mississauga, Canada, 5Genentech, Inc,, San Francisco, CA, 6Genentech, Inc,, San Francisco, 7UCSF, Corte Madera, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: British Isles Lupus Assessment Group (BILAG)-based Composite Lupus Assessment (BICLA) and
Systemic Lupus Erythematosus Responder Index 4 (SRI4) responses are the most common primary endpoints in systemic
lupus erythematosus (SLE) randomized controlled trials (RCTs). In this post hoc analysis of 2 SLE RCTs, we examined con-
cordance and reasons for discordance in BICLA and SRI4 outcome measures in patients with SLE receiving placebo and
standard of care.

Methods: This analysis included data from patients with evaluable BICLA and SRI4 responses in the placebo arms of the
EXPLORER (n=87; NCT00137969) and ATHOS (n=80; NCT02908100) RCTs. Disease activity was measured using BILAG
and SELENA-SLEDAI in EXPLORER and BILAG-2004 and SLEDAI-2K in ATHOS. For this analysis, patients were classified
as either responders or nonresponders based on the BICLA and SRI4 composite indices and the presence of an intercurrent
event. Concordance and discordance frequencies between BICLA and SRI4 were determined.

1295

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: In EXPLORER, BICLA placebo response rates were lower than SRI4 response rates (29.9% vs 41.4% at Week
52, respectively), whereas in ATHOS, BICLA and SRI4 placebo response rates were similar (41.2% vs 43.8% at Week
48). At Weeks 24 and 48/52, BICLA and SRI4 overall concordance (Cohen’s κ score) was 0.43 and 0.46 in EXPLORER
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and 0.60 and 0.54 in ATHOS, respectively (Figure 1). In EXPLORER at Week 52, BICLA+/SRI4− and BICLA−/SRI4+ discor-
dance was 6.9% and 18.4%, respectively. In ATHOS at Week 48, BICLA+/SRI4− and BICLA−/SRI4+ discordance was low
at 10.0% and 12.5%, respectively. In an analysis of ATHOS subgroups based on presence or absence of rash at baseline,
BICLA response was higher at Week 52 in patients with arthritis only than in those with arthritis and mucocutaneous co-
manifestations (63.2% vs 33.9%, respectively; Figure 2). BICLA+/SRI4− discordance doubled in patients with stable arthri-
tis on SLEDAI (21.1% in arthritis-only subgroup vs 10.0% of all patients at Week 48). BICLA−/SRI4+ discordance was higher
in patients with improving arthritis and co-manifestations of stable rash (arthritis and rash subgroup; 16.9%) than in all
patients (12.5%) at Week 48. Both BICLA and SRI4 response rates at Week 48 were lower in patients with low vs normal
complement at baseline (26.9% vs 48.1% and 30.8% vs 50.0%, respectively; Figure 3). SRI4 response rates at Week
48 were lower in patients with high vs normal anti-dsDNA antibodies at baseline (35.9% vs 51.2%, respectively). BICLA
−/SRI4+ and BICLA+/SRI4− discordance was lower in patients with low vs normal complement at baseline (8% vs 15%
and 4% vs 13%, respectively).

Conclusion: Newer versions of the BILAG and SLEDAI disease activity indices led to higher BICLA/SRI4 concordance in
ATHOS than in EXPLORER. However, BICLA/SRI4 discordance is notable in ATHOS and originates from the gradual vs cat-
egorical nature of the tools. Patients with single-organ manifestations of arthritis showed higher rates of BICLA response,
resulting in higher BICLA+/SRI4− discordance. Active serology at baseline was associated with improved BICLA/SRI4 con-
cordance and a lower placebo arm response rate, a key element needed to demonstrate a compelling treatment effect of an
investigational drug.

Disclosure: A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS),
2, Cabaletta, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline (GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt,
2, NKARTA, 2, Pfizer, 2, Sana, 2, Sanofi, 2, UCB, 2; E. Vital: AbbVie, 2, AstraZeneca, 2, 5, 6, Aurinia, 1, 12, Participation
on Data Safety Monitoring/Advisory Boards, CESAS, 2, Elli Lilly, 2, Genentech, 2, Merck, 2, Novartis, 2, 6, Otsuka, 2, 6,
12, Support for attending meetings/travel, Pfizer, 2, Roche, 2, Sandoz, 5, SLEuro, 4, UCB, 2;O. Meier: F. Hoffmann-La
Roche Ltd, 3, 8; A. Turchetta: F. Hoffmann-La Roche Ltd, 3, 8; H. Mao: F. Hoffmann-La Roche Ltd, 3, 8; J. Maller:
F. Hoffmann-La Roche Ltd, 8, Genentech, 3; J. Terres: F. Hoffmann-La Roche Ltd, 8, Genentech, 3; M. Dall’Era:
AstraZeneca, 2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2.

Abstract Number: 0630

Lupus Lymphocyte Activation Score of Pathologic T and B Cell
Phenotypes Increased in Patients at Risk of Systemic Lupus
Erythematosus

Alice Horisberger1, Ifeoluwakiisi Adejorin2, Julia Caldropoli3, Eilish Dillon4, Emily Oakes5, Kathryne Marks5, Takanori
Sasaki6, Karen Costenbader7 and Deepak Rao4, 1Brigham and Woman’s Hospital, Harvard Medical School, Lausanne,
Switzerland, 2Brigham and Woman’s Hospital, Harvard Medical School, Boston, MA, 3Brigham and Woman’s Hospital,
Harvard Medical School, Boston, MA, Switzerland, 4Brigham and Women’s Hospital, Harvard Medical School, Boston,
MA, 5Brigham and Women’s Hospital, Boston, MA, 6Brigham and Women’s Hospital and Harvard Medical School,
Brookline, MA, 7Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: In systemic lupus erythematosus (SLE), loss of self-tolerance and pathologic T and B cell interac-
tions lead to autoantibodies against nuclear antigens (ANA) production. In past cohorts, 23-57% of those with suspected
SLE progress to definite SLE, but it is difficult to identify those who will, as accurate prognostic biomarkers are lacking. We
hypothesized that cellular features of immune activation would identify patients progressing to SLE, allowing earlier diagnosis
and ultimately damage prevention.

Methods: Blood samples were collected longitudinally (�every 6 mos) from ANA+ patients with suspected SLE (suspicion
or new symptoms since < 3 yrs). At baseline, subjects did not meet any SLE classification criteria and received prednisone
< 10mg/day and no immunosuppressants. ANA+ patients without any suspicion of connective tissue disease also had
blood drawn, as did patients diagnosed and meeting EULAR/ACR 2019 SLE criteria, in 3 sets: a) new SLE < 1 year with
active disease, b) established SLE > 1 year with active disease, and 3) SLE in remission for ≥ 2 years; excluding those receiv-
ing belimumab or rituximab. Flow cytometry on whole blood (< 12h after collection) quantified 5 lymphocyte subsets previ-
ously associated with immune activation in SLE: transitional B cells (Tr, CD38hiCD27-), ABC

Table 1. Baseline characteristics

1298

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



(CD27-CD38lowCD21lowCD11c+), plasmablasts (CD27+CD38hi), Tph cells (CXCR5-ICOS+PD-1hi), and Tfh cells
(CXCR5+ICOS+PD-1hi). We calculated a composite Lupus Lymphocyte Activation Score (LLAS) by combining normalized
proportions of these 5 cell subsets.

Results: We studied 145 samples: 103 from 46 patients with suspected SLE, 14 from ANA+ individuals, and 39 from
patients with definite SLE (13 with active new SLE, 15 with active established disease, and 11 in remission) (Table 1 Baseline
characteristics). 36 of the 46 patients with suspected SLE had multiple visits, mean (SD) follow-up 13.2 (5.6) months. In
follow-up, 3 patients were diagnosed and met 2012 SLICC or 2019 EULAR/ACR criteria; 4 patients were diagnosed or sus-
pected of having Sjögren’s syndrome, dermatomyositis, seronegative rheumatoid arthritis or spondylarthritis. To examine
patterns of T/B cell proportions, we used hierarchical clustering and identified a gradient ranging from lowest proportions
of all 5 cell subsets among ANA+ patients to the highest among active SLE patients with multiple autoantibodies (Figure 1A).
Those with suspected SLE were widely distributed in the hierarchical clustering (Figure 1A). In the heatmap gradient and
autoantibody-associated patterns, Tph and Tfh cells strongly correlated with ABCs and plasmablasts (Figure 1B). Patients
with suspected SLE had significantly higher LLAS than ANA+ patients, yet with a broad range (Figure 2A). The 3 patients
who developed classified SLE had either the highest or most increased LLAS in follow-up (Figure 2B).

Figure 1. Proportion of pathologic T-B cell phenotypes in ANA+ individuals, suspected and definite SLE patients. A. Heatmap of hierarchical clus-
tering of proportions of transitional B cells (Tr), autoimmune-associated B cells (ABC), plasmablasts (PB), T peripheral helper (Tph) and T follicular
helper (Tfh) in 99 baseline samples. Each column represents a subject’s sample. B. Spearman’s rho correlations between T and B cell subsets,
including all 99 baseline samples.

Figure 2. Lymphocyte Lupus Activation Score (LLAS) in subjects category. Left panel represent baseline values and statistics are performed using
Kruskal-Wallis test followed by corrrection for multiple comparison by Dunn’s test (* p < 0.05, **** p < 0.0001). Right panel represents LLAS mea-
sured at baseline and each follow-up visit in 36 patients with suspected SLE (total 103 sample-visits).
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Conclusion: Using flow cytometry with limited markers, we defined a LLAS score capturing key lymphocyte subsets impli-
cated in SLE immune dysregulation. LLAS was highly expanded in SLE patients and in patients developing SLE (vs. ANA+
only patients), suggesting a role for LLAS as an early SLE biomarker.

Disclosure: A. Horisberger: None; I. Adejorin: None; J. Caldropoli: None; E. Dillon: None; E. Oakes: None;
K. Marks: None; T. Sasaki: None; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-
Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5; D. Rao: Amgen,
6, AnaptysBio, 2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Sci-
pher Medicine, 2.

Abstract Number: 0631

Impact of Baseline Proteinuria Level on Long-term Outcomes in Lupus
Nephritis

Fadi Kharouf1, Qixuan Li2, Laura Patricia Whittall Garcia2, Dafna Gladman3 and Zahi Touma4, 1University Health
Network and University of Toronto, Toronto, ON, Canada, Toronto, ON, Canada, 2University Health Network, Toronto,
ON, Canada, 3University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 4University of Toronto, Toronto,
ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Proteinuria is a marker of lupus nephritis (LN) activity, damage, and response to therapy. There is
still sparse evidence on the renal outcomes associated with low-level proteinuria (≤1 g/day). In this study, we aimed to
explore the impact of baseline proteinuria levels on renal outcomes.

Methods: We included 249 patients diagnosed with their first biopsy-proven LN. We divided patients based on baseline
proteinuria into low-level (≤1 g/day, group 1; 62 patients), moderate-level ( >1 and < 3 g/day, group 2; 90 patients), and
high-level proteinuria (≥3 g/day, group 3; 97 patients). Outcomes included: 1- Complete proteinuria recovery (CPR) (< 0.5
g/day) at 1 year, 2- An adverse composite outcome of end-stage kidney disease (estimated glomerular filtration rate [eGFR]
< 15 mL/min/1.73 m2, dialysis, or kidney transplant), a sustained ≥40% decline in eGFR, or death, and 3- LN flares, defined
as doubling of proteinuria to ≥1 g/day after complete response or to ≥2 g/day after partial response. Univariable and multi-
variable Cox proportional hazard models were used to examine the association between baseline characteristics and
long-term outcomes.

Results: At baseline, the median [IQR] age of our cohort of 249 patients was 33.2 [26.4, 42.4] years; median proteinuria level
was 2.2 [1.0, 3.8] g/day. 177 (71.1%) patients had proliferative LN; 59.7% in group 1, 78.9% in group 2, and 71.4% in group
3. There were significant differences between the three groups in baseline disease-related characteristics (Table 1), with a
trend of severity concordant with the proteinuria level (worst for group 3).

The rate of achievement of CPR at 1 year was highest for group 1 and lowest for group 3; 58.7% (group 1), 41.1% (group 2),
and 38.1% (group 3). For long-term outcomes (median follow-up 8.4 years), the frequency of the adverse composite out-
come was 27.4%, 26.7%, and 48.5% in groups 1, 2, and 3, respectively; p=0.003. The corresponding frequency of flares
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was 27.4%, 38.2%, and 61.9%, respectively; p< 0.001. Kaplan-Meier curves showed a shorter time to the adverse com-
posite outcome and LN flares in group 3 compared to groups 1 and 2 (Figure 1).

In the multivariable model (Table 2), group 3 was significantly associated with developing the adverse composite outcome
and LN flares compared to groups 1 and 2; the risk of developing both outcomes was comparable between groups 1 and
2. Factors significantly associated with the adverse composite outcome included: high-level vs. low-level proteinuria
(HR 1.98, p=0.03), high-level vs. moderate-level proteinuria (HR 1.94, p=0.01), Black vs. non-Black race (HR 2.15, p<
0.01), and hypocomplementemia (HR 1.91, p=0.02). Factors significantly associated with LN flares included: high-level
vs. low-level proteinuria (HR 2.72, p< 0.01), high-level vs. moderate-level proteinuria (HR 2.07, p< 0.01), and hypocomple-
mentemia (HR 1.64, p=0.03).

Conclusion: LN presenting with low-level proteinuria is commonly associated with proliferative disease, kidney function
decline, and renal flares. The risk of developing adverse renal outcomes is comparable between patients with low and
medium-level proteinuria at baseline but greatest with high-level proteinuria.
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Figure 1 A-B. Kaplan-Meier curves showing the differences between low-level, moderate-level, and high-level proteinuria groups in: A- Time to
adverse composite outcome (end-stage kidney disease, a sustained ≥40% decline in eGFR, or death) B- Lupus nephritis flare
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Disclosure: F. Kharouf: None;Q. Li: None; L. Whittall Garcia: None;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZe-
neca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB,
2, 5; Z. Touma: None.

Abstract Number: 0632

Cutaneous Lupus Erythema and Scale Have Similar Six-month Trends
Without Significant Impact from Race/ethnicity or Disease Subtype

Tyler Cepica1, Lillian Xie2, Daniella Faden2, Caroline Stone3, Victoria Werth4 and Benjamin Chong5, 1University of Texas
Southwestern Medical School, Benbrook, TX, 2University of Pennsylvania, Philadelphia, PA, 3University of Pennsylvania,
Phiiladelphia, PA, 4Hospital of the University of Pennsylvania, Philadelphia, PA, 5The University of Texas Southwestern
Medical Center, Department of Dermatology, Dallas, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI) is a validated out-
come measure designed to assess cutaneous lupus erythematosus (CLE) activity (CLASI-A) and damage (CLASI-D). Scor-
ing is separated by anatomic site, with greater weight assigned to the head and neck. CLASI-A specifically assesses
erythema, scale, alopecia, and mucous membrane involvement, with maximum scores of 39, 26, 4, and 1, respectively.
There is little data depicting how CLASI-A erythema and scale scores change over time in relation to total CLASI-A scores.
Thus, we designed a prospective observational CLE patient cohort study that further elucidates trends in erythema and
scale to better understand disease course. Overall, we hypothesize that CLASI-A erythema and scale scores trend closely
and contribute similar changes in total CLASI-A.

Mean change (A) and mean percent change (B) in total CLASI-A, CLASI-A erythema, and CLASI-A scale scores over 6 months.
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Methods: 130 CLE patients on standard-of-care therapies were followed at regular two-month intervals over 6 months.
Patients were recruited from three outpatient dermatology clinics from July 2018 to May 2023. CLE disease activity was
assessed using the Cutaneous Lupus Disease Area and Severity Index (CLASI). The primary and secondary outcomes were
the mean change and mean percent change (MPC) of total CLASI-A, CLASI-A erythema, and CLASI-A scale scores
between baseline and each follow-up visit. Predictive variables associated with disease activity trends were analyzed with
linear mixed-effects modeling adjusted for baseline CLASI scores, time, and within-subject correlation.

Results: The mean changes in CLASI-A scores over six months were -4.3±8.6 for total CLASI-A, -2.7±5.9 for CLASI-A ery-
thema, and -1.1±2.9 for CLASI-A scale. The MPCs in total CLASI-A, CLASI-A erythema, and CLASI-A scale were -19.8%
±72.0%, -20.4%±63.9%, and -16.4%±71.0%, respectively (Figure 1). No significant differences existed between the MPC
of CLASI-A erythema and scale (p=0.651). Mean changes of CLASI-A erythema and scale at visit 4 were -3.1±5.6 and
-1.2±3.1 for White Non-Hispanic patients (n=39), -2.9±6.0 (p=0.211) and -1.3±3.0 (p=0.066) for Black patients (n=68),
-1.5±3.0 and -0.4±1.1 for localized discoid lupus erythematosus (DLE) (n=34), -2.2±6.9 (p=0.136) and -1.2±3.6
(p=0.231) for generalized DLE (n=56), and -5.4±6.1 (p=0.603) and -2.2±2.9 (p=0.693) for subacute CLE (n=31), respectively
(Tables 1-2).

Conclusion: CLASI-A erythema and scale trend similarly over 6 months and are well represented by changes in total
CLASI-A, highlighting CLASI-A’s reliability. Furthermore, erythema and scale trends were not impacted by either race and
ethnicity or CLE subtype, emphasizing the CLASI’s sensitivity to capture changes in activity across varying skin pigmenta-
tions and CLE subtypes and further underscoring its utility for use in clinical trials.

Disclosure: T. Cepica: None; L. Xie: None; D. Faden: None; C. Stone: None; V. Werth: AbbVie, 2, 5, Amgen, 2, 5,
Argenx, 2, 5, AstraZeneca, 2, 5, Beacon Bioscience, 2, 5, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Corcept Therapeu-
tics, 2, 5, Crisalis, 2, 5, CSL Behring, 2, 5, Cugene, 2, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, 5, GSK, 2, 5, Idera
Pharmaceuticals, 2, 5, Incyte, 2, 5, Janssen, 2, 5, Kyowa Kirin, 2, 5, Lilly, 2, 5, Lupus Research Alliance, 2, 5, Medim-
mune, 2, 5, Medscape, 2, 5, Nektar, 2, 5, Principia Biopharma, 2, 5, Resolve Biosciences, 2, 5, UCB, 2, 5, Viela Bio,
2, 5; B. Chong: Amgen, 2, Biogen Inc, 2, Bristol-Myers Squibb(BMS), 2, Daavlin Corp, 5, Lupus Research Alliance,
2, MAPI Research Trust, 9, Merck/MSD, 2.

Association of race/ethnicity and predominant CLE subtype with CLASI-A erythema progression over time

Association of race/ethnicity and predominant CLE subtype with CLASI-A scale progression over time
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Abstract Number: 0633

Novel LINE-1 Reverse Transcriptase Inhibitors Can Suppress Type I
Interferon Responses and Are Promising Therapeutics for Lupus

Wenyan Miao1, Digna de Bruin2, Cedric Arisdakessian1, Jannik Rousel2, Jared Steranka1, Matthijs Moerland2, Eric
Jacobson1, Mehrnaz Gharaee-Kermani3, Liyang Diao1, Craig Dobry3, Nafeeza Hafeez1, Brian Desrosiers1, J. Michelle
Kahlenberg3, Heike Keilhack1, Robert Rissmann2, Keith M Wilcoxen1 and Tessa Niemeyer-van der Kolk2, 1Rome
Therapeutics, Boston, MA, 2Centre for Human Drug Research, Leiden, Netherlands, 3University of Michigan, Ann
Arbor, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Long Interspersed Element-1 (LINE-1) retrotransposon encodes for two proteins, ORF1p and
ORF2p. ORF1p is a chaperone protein while ORF2p contains reverse transcriptase (RT) and endonuclease activities.
LINE-1 RT can reverse transcribe LINE-1 and other RNAs into RNA:DNA hybrids and double stranded DNA. These nucleic
acid products can trigger the cGAS/STING pathway to induce Type I interferon (IFN) response. LINE-1 is quiescent in
healthy tissues but can be induced under pathological conditions and cellular stress. We have previously shown that higher
levels of LINE-1 protein and RNA are present in SLE skin, and that a LINE-1 RT inhibitor (RTI) can block cGAS/STING-
mediated IFN response. In this study we investigated the ability of LINE-1 RTIs to suppress Type I IFN responses in human
skin explants and in a murine interferonopathy model. In addition, we have developed a UV-B skin challenge model in healthy
volunteers to use in Phase 1 clinical studies.

Methods: LINE-1 RTIs, RPT-A and RPT-B, were characterized by using a LINE-1 RT polymerase biochemical assay and
various cellular assays. We assessed the impact of ex vivo treatment with the inhibitors on UV-induced IFN responses in skin
explants. We also studied the efficacy of these inhibitors in an interferonopathy mouse model (TREX1 knockout mice).
Finally, we conducted a clinical study in which the skin of 10 healthy subjects was irradiated with UV-B on two different study
days, two weeks, apart to investigate UV-induced skin inflammation and IFN response. The inflammatory reaction was mon-
itored using non-invasive imaging and skin biopsies were collected and examined for interferon-stimulated genes (ISG)
expression.

Results: RPT-A and RPT-B potently inhibited the polymerase activity of LINE-1 RT, as well as cellular LINE-1 retrotranspo-
sition, DAC-induced interferon response in TREX1-deficient THP-1 cells, UV-induced pTBK1 in human HaCaT keratino-
cytes, and UV-induced ISG in primary keratinocytes derived from healthy and lupus skin. Ex vivo treatment of skin
explants from healthy subjects with the inhibitors suppressed UV-induced sunburned cells, oxidized DNA, and ISG expres-
sion. Five to six-week-old TREX1 knockout mice dosed orally with RPT-A and RPT-B showed reduced serum anti-dsDNA
antibodies, heart and kidney immune infiltrates, and myocardial ISGs. In the healthy volunteer UV challenge study, UV-B
increased erythema and perfusion as assessed by imaging which reached peak induction by 6 hours post UV and remained
elevated 24 hours post UV. The level of induction is consistent between subjects and between the two periods of UV prov-
ocation. RNA-seq data of the skin biopsies revealed ISG induction at 24 hours post UV in both periods.

Conclusion: Inhibition of LINE-1 RT activity results in suppression of UV-induced IFN response in keratinocytes and skin
explants, and decreased disease activity in a murine interferonopathy model. Our clinical study demonstrated the feasibility
of using UV provocation in healthy volunteers as proof-of-mechanism clinical study for LINE-1 RT inhibitors. Together, inhi-
bition of LINE-1 reverse transcriptase holds promise as a novel therapy for Type I interferon driven diseases.
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Disclosure: W. Miao: None; D. de Bruin: None; C. Arisdakessian: None; J. Rousel: None; J. Steranka: None;
M. Moerland: None; E. Jacobson: None; M. Gharaee-Kermani: None; L. Diao: None; C. Dobry: None; N. Hafeez:
None; B. Desrosiers: None; J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers
Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5;H. Keilhack: None; R. Rissmann: None;
K. M Wilcoxen: None; T. Niemeyer-van der Kolk: None.

Abstract Number: 0634

Clinical Relevance of the Systemic Lupus Erythematosus Disease Activity
Score (SLE-DAS) in Predicting Lupus Outcomes: A 5-Year Longitudinal
Cohort Study

Hyemin Jeong1, Ji-Hyoun Kang1, Sung-Eun Choi2, Dong-Jin Park3 and Shin-Seok Lee4, 1Chonnam National University
Hospital, Gwangju, South Korea, 2Chonnam National University Medical School & Hospital, Gwangju, South Korea,
3Chonnam National University Medical School and Hospital, Gwangju, South Korea, 4Division of Rheumatology,
Department of Internal Medicine, Chonnam National University Medical School and Hospital, Gwangju, KR, Gwangju,
Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus Disease Activity Score (SLE-DAS) is a newly developed tool for
assessing disease activity in SLE patients. Despite external validation in diverse populations, the clinical utility of SLE-DAS
remains underexplored. This study aims to assess the prognostic significance of SLE-DAS by comparing it with the SLE Dis-
ease Activity Index (SLEDAI-2K) over a 5-year follow-up period among Korean SLE patients.

Methods: We enrolled 199 SLE patients from the Korean Lupus Network (KORNET) registry. Demographic data, clinical
manifestations, laboratory findings, Physician Global Assessment (PGA), SLEDAI-2K, SLICC damage index (SDI), SF-36,
and Beck Depression Inventory (BDI) were assessed at enrollment and annually for 5 years. Longitudinal associations
between disease activity indices and clinical outcomes were analyzed using generalized estimating equations (GEEs).

Results: During the follow-up period, 27.1% of patients were in remission, 50.3% had mild activity, and 22.6% had moder-
ate/severe activity. Spearman coefficients between SLE-DAS and SLEDAI-2K ranged from 0.889 to 0.907 across the 1st to
5th years. Changes in SLE-DAS were significantly associated with disease flare (ß = 0.435, 95% CI: 0.037 � 0.832, P =
0.032) and PGA (ß = 1.399, 95% CI: 0.608 � 2.190, P < 0.001), but not with SDI, SF-36, or BDI. On the other hand,
changes in SLEDAI were significantly associated with PGA (ß = 0.653, 95% CI: 0.091� 1.215, P = 0.013), but not with flare,
SDI, SF-36, or BDI.

Conclusion: Although SLE-DAS exhibits superior predictive performance for disease flare compared to SLEDAI-2K, both
indices demonstrate similar prognostic value in SLE patients.

Disclosure: H. Jeong: None; J. Kang: None; S. Choi: None; D. Park: None; S. Lee: None.
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Abstract Number: 0635

Medical Record Natural Language Processing and Patient Biometric and
Self-Reported Measures Inform an Artificial Intelligence Augmented
Remote Care Management Strategy for Lupus Patients

Gerald Lushington1, Bruce Wang2, Mohan Purushothaman3, Melissa Munroe4, Vijay R. Nadipelli5, Bernard Rubin2,
Jessica Crawley2, Beth Valashinas6, Reshma Khan7, Anil Warrier8, Joseph Huffstutter9, Jennifer Murphy10, Lizeth
Santamaria2, Sneha Nair2, Georg Armstrong2, Sandeep Nair2, Daniele DeFreese3, Adrian Holloway3, Arif Sorathia2, Brett
Adelman2, Fabricio Pautasso2 and Eldon Jupe3, 1Progentec Diagnostics, Inc, Oklahoma City, OK, 2Progentec Diagnostics,
Inc., Oklahoma City, OK, 3Progentec Diagnostics, Inc., Oklahoma City, 4Oklahoma Medical Research Foundation;
Progentec Diagnostics, Inc., Oklahoma City, OK, 5GSK, Medical Evidence Generation, Philadelphia, PA, 6Physicians
Alliance of Connecticut, Milford, CT, 7Palm Beach Rheumatology and Wellness Center, Jupiter, FL, 8Millennium
Rheumatology, Conroe, TX, 9Arthritis Associates PLLC, Signal Mountain, TN, 10Articularis Healthcare, Summerville, SC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is one of several rheumatologic disorders that presents fre-
quent healthcare challenges, particularly for socioeconomic and geographically disadvantaged patients. Due to a shortage
of rheumatologists, frequent in-person clinical evaluations to optimally manage SLE can be difficult to achieve. This study
seeks to determine the potential utility of patient biometric and self-reported data in combination with natural language pro-
cessing (NLP) extracted medical records (MR) as surrogate measures for physician global assessment (PGA).

Methods:We report results of a prospective study at five rheumatology clinics with 45 of 50 recruited participants complet-
ing follow up for 12 months post enrollment. This crossover study introduced a biomarker and digital management platform
starting in month four. For analyses, patient biometric and self-reported measures were combined with extracted MR data.
Using PGA data recorded every 90 days as a training target, cross-correlation and covariance analyses were employed to
identify relationships between MR data identified by NLP, patient-reported outcome surveys (PRO; completed every
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90 days), and biometrics (sleep, heart rate and activity data recorded daily), Table 1. PGA scores and MR (via NLP) data
were compared to identify potential medical evaluations that reflected SLE-associated physician assessments. PRO and
biometric terms were compiled concurrently for inclusion in deep learning models aimed at predicting/characterizing patient
outcomes. Statistical analysis, cross-validation, and computational modeling were performed using Python statistical,
machine learning, and deep learning libraries.

Results: PRO composite indices for patient fatigue (FACIT) and quality of life (QOL) had moderate correlations (0.48< R<
0.60; R=Pearson product moment correlations; 95% confidence interval (CI) [0.21-0.76]) with PGA. Among specific metrics,
strong PGA correlations (R >0.80; 95% CI for R lower bound [0.66-0.89]) were established with select NLP terms reflecting
possible SLE associated disease activity and co-morbidities (discussions of general abnormalities, cardiopulmonary dys-
function, concern over blood cancers), improving wake-up latency, and other improved symptoms reflected in numerous
PRO impacts (drug side-effect concerns, itchy skin, morning fatigue, etc.), Fig 1. Collectively, 24 diverse metrics with statis-
tically significant relationships to PGA trends characterized the health status of remote patients; an additional 26 terms pro-
vided plausible influences (R >0.70 vs. PGA; 95% CI for R lower bound [0.51-0.83]) for feature selection and principal
component analysis that augmented AI models reflecting possible SLE-associated disease activity and co-morbidities.

Conclusion: These results indicate the combination of biometric and PROs alongside clinical evaluation may inform a
remotely administered SLE disease management program to improve continuity of care and outcomes. Additional studies
are needed to determine the impact of such a management program on treatment compliance, disease activity and flare,
and long-term outcomes.
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Disclosure: G. Lushington: Progentec Diagnostics, Inc., 2; B. Wang: Progentec Diagnostics, Inc, 2;
M. Purushothaman: Progentec Diagnostics, Inc., 3, 4, 10; M. Munroe: Progentec Diagnostics, Inc., 3, 5, 10;
V. Nadipelli: GSK, 3, 11, 12, Shareholder; B. Rubin: GSK, 3, 11, 12, Shareholder, Progentec Diagnostics, Inc., 3;
J. Crawley: Progentec Diagnostics, Inc., 3; B. Valashinas: Progentec Diagnostics, Inc., 12, Clinical Study Site;
R. Khan: Progentec Diagnostics, Inc., 12, Clinical Study Site; A. Warrier: Progentec Diagnostics, Inc., 12, Clinical
Study Site; J. Huffstutter: None; J. Murphy: Progentec Diagnostics, Inc., 12, Clinical Study Site; L. Santamaria: Pro-
gentec Diagnostics, Inc., 2; S. Nair: Progentec Diagnostics, Inc., 3; G. Armstrong: Progentec Diagnostics, Inc., 3;
S. Nair: Progentec Diagnostics, Inc., 3; D. DeFreese: Progentec Diagnostics, Inc., 3; A. Holloway: Progentec Diag-
nostics, Inc., 3; A. Sorathia: Progentec Diagnostics, Inc., 8; B. Adelman: Progentec Diagnostics, Inc., 8;
F. Pautasso: None; E. Jupe: Progentec Diagnostics, Inc., 3, 10.

Abstract Number: 0636

Evaluation of Clinical, Histological and Biomarker Response After
Induction Treatment of Lupus Nephritis (LN)

Danielle Egypto1, Edgard Reis Neto2, Guilherme Carlesso3, Luis Andrade4, Luiz Moura3, Debora Calderaro5 and Emília
Sato6, and Emília Inoue Sato; Edgar Torres dos Reis Neto., 1Federal University of Paraiba, JOÃO PESSOA, Paraiba, Brazil,
2Division of Rheumatology, Department of Medicine, Escola Paulista de Medicina, Universidade Federal, São Paulo, SP,
Brazil, 3Federal University of São Paulo, São Paulo, SP, Brazil, 4Division of Rheumatology, Department of Medicine,
Escola Paulista de Medicina, Federal University of São Paulo, São Paulo, SP, Brazil, 5Federal University of Minas Gerais,
Belo Horizonte, Minas Gerais, Brazil, 6Universidade Federal de Sao Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: LN occurrs in 50 to 75 percent of SLE patients and is associated with a significant morbimortality.
LN presents distinct severity, with frequent flares when not adequately treated. Clinical and laboratory test cannot predict
histological findings in the most of the LN cases and renal biopsy should be done whenever possible. The need to research
biomarkers in LN is because they can non-invasively determine the extent and activity of renal impairment. The principal
objectives were to evaluate the histopathologic renal response in the rebiopsy after induction therapy and to correlate with
a clinical renal response. The secondary objectives were to correlate serum and urinary biomarkers with creatinine,
24-hour proteinuria, histological class, activity and chronicity index.

Methods: Open, longitudinal, multicenter study, including LN patients confirmed by renal biopsy (classes III, IV, V, III+V or IV
+V). Two kidney biopsies were performed, the first for the diagnosis (T1) and the second after the end of induction therapy
(T2). The histopathological study was carried out using standard techniques (optical microscopy and immunofluorescence).
Laboratory evaluations included urinary sediment examination, serum creatinine and urea, 24-hour proteinuria, complement
levels (C3 and C4), anti-DNAds, anti-nucleosome, anticardiolipin IgM/IgG, and other serum (anti-C1q, MCP-1, NGAL and
KIM-1) and urine biomarkers (TWEAK, anti-IL-16, ALCAM, MCP-1, NGAL, KIM-1, adiponectin, hemopexin and ceruloplas-
min). These biomarkers were performed at T1 and T2 and correlated with renal response data and activity and chronicity
indices.

Results: Twenty four patients were included from the three participating centers, with a mean age of 32.5±8.2 years, 87.5%
were women and 70,8% non-white. At the end of induction therapy, 29.2% of patients had a complete renal response, 4.2%
achieved partial response and 66,7% were classified as non-response. NGAL serum [(r 0.763 x Urea)/(r 0.675 x Creatinine)]
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p < 0.001; and KIM-1 serum [(r 0.635 x Urea – p < 0.001)/(r 0.591 x Creatinine – p < 0.002) showed a statistically significant
correlation with urea and creatinine. Higher level of TWEAK in urine (13.8 ± 5.7 p=0.043) was found in patients who remained
with altered hematuria at T2. Distinct distributions of anti-dsDNA (p=0.018) and anti-nucleosome (p=0.040) by variation in
proteinuria between T1 and T2 were found, where patients with positive anti-dsDNA and anti-nucleosomes at T1show less
variation in the decrease in proteinuria at T2.
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Conclusion: There was discordance between clinical and histological response in our study. Around 60% of patients
achieved a histological response, however, without a corresponding clinical response; only one patient achieved clinical
response and remained active in renal tissue. To date, we have not been able to replace the traditional biomarkers for eval-
uating lupus nephritis, such as 24-hour proteinuria, abnormalities in urine analysis (hematuria), elevation of serum creatinine,
dosage of complements, anti-dsDNA and anti-nucleosomes with new biomarkers, although serum NGAL and KIM-1 have
shown correlation with urea and creatinine and urinaryTWEAK and NGAL with hematuria.

Disclosure: D. Egypto: AbbVie/Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 1, 6; E. Reis Neto: Abb-
Vie/Abbott, 12, Clinical research, AstraZeneca, 2, 5, 6, Bristol-Myers Squibb(BMS), 12, Clinical research,
GlaxoSmithKlein(GSK), 2, 6, Novartis, 1, 6; G. Carlesso: None; L. Andrade: None; L. Moura: None; D. Calderaro:
AstraZeneca, 6, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Roche, 5; E. Sato: None.

Abstract Number: 0637

Active Implementation of Low Disease Activity State as Treatment
Endpoint in a Large Cohort of Adolescents and Young Adults with
Childhood Onset Systemic Lupus Erythematosus

Ruby Gotch1, Yumna Ahmed1, Robert Wilson1, Ellie Hawkins1 and Coziana Ciurtin2, 1University College London Hospital
NHS Trust, London, United Kingdom, 2University College London, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Treat-to-target (T2T) strategies are focused on proactive and tailored management of disease activ-
ity to minimise damage risk and improve long-term outcomes in SLE across age. T2T outcome definitions in childhood-
onset SLE (cSLE) have been adapted from those validated in adult-onset SLE, and include Childhood Lupus Low Disease
Activity State (cLLDAS), cSLE clinical remission on-corticosteroids (cCR) and cSLE clinical remission off-corticosteroids
(cCR-0).

The feasibility and impact of active implementation of T2T strategies has not been evaluated before in cSLE.

This prospective real-life cSLE quality improvement study aimed to assess the feasibility of agreeing and documenting a
treatment target in cSLE, as well as explore the impact of setting cLLDAS as therapeutic target on disease states over
12-month routine follow-up.

Methods: AYA with cSLE and complete disease status data collection at baseline (inclusion over 6 months) and evaluation
of disease control against agreed treatment target at least at two time points over a prospective period of 12 months routine
follow-up were included. Results are presented using descriptive statistics.

Results: During Oct 2022-April 2024, 135/162 AYA with cSLE have been eligible for inclusion: mean age 26.5±5.1 years,
mean disease duration of 13.5 ±4.8 years; 85.1% females, and 31.8% White, 28.1% Black African/Afro-Caribbean,
15.1% Asian and 25% other ethnicity.

Implementing routine outcome measure collection in practice is feasible: only 13/135 (9.8%) AYA with cSLE had
incomplete assessments or no therapeutic target discussed/recorded.

Agreeing with AYA on a treatment target is achievable: 122/135 (90.4%) had a therapeutic target initially agreed and
assessed against at least at two, and 82/122 (67.2%) at three time points over 12-months routine follow-up. The disease
activity states at the clinical appointment at which the target was agreed (baseline) is detailed in Table 1.

Setting cLLDAS as minimum therapeutic target in cSLE was associated with improved disease control: 14/122
(11.5%) of AYA with cSLE (with active disease or on a higher steroid dose than clinically indicated) achieved the proposed
target, while 7/122 (5.7%) previously in target, achieved an even better therapeutic target. After 12 months, a significant
improvement in the proportion of AYA achieving cCR-0 (4.1% vs. 10.7, P=0.048) and decrease in the number of AYA not
on target (10.6 % vs. 2.5%) have been achieved (Table 1).

Table 1: Assessment of disease states at the time point of agreeing a treatment target (baseline) and at 12 months routine follow-up (P<0.05, was
considered statistically significant). * Equivalent of prednisolone ≤0.1 mg/kg daily, maximum of 5 mg daily; ** Equivalent of prednisolone ≤0.15
mg/kg daily, maximum of 7.5 mg daily;
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Conclusion: Actively implementing a T2T strategy led to an increase in the proportion of AYA achieving minimum cLLDAS
as therapeutic target from 82.7% (N=101) to 91.8% (N=112) over a 12-month period (P=0.03), suggesting that clinician/
patient education and co-operation could improve cSLE disease control. This study provides the much needed evidence
that T2T strategies are an achievable goal in AYA with cSLE in routine practice.

Disclosure: R. Gotch: None; Y. Ahmed: None; R. Wilson: None; E. Hawkins: None; C. Ciurtin: None.

Abstract Number: 0638

Soluble TNF RII in Lupus Nephritis as a Biomarker of Disease Activity and
Treatment Response

Ranjan Gupta1, Sonam Rajput2, Jayanth Kumar2 and Dipendra K Mitra2, 1All India Institute of Medical Sciences, New
Delhi, Delhi, India, 2All India Institute of Medical Sciences, New Delhi, New Delhi, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus Nephritis (LN) affects almost 60-70% patients of Systemic Lupus Erythematosus (SLE). Con-
ventional markers of renal involvement i.e. proteinuria and renal biopsy have limitations with respect to their reproducibility
and repeatability. Serum soluble TNFRII (sTNFRII) has been shown to be raised in patients with LN. Therefore, we hypothe-
size that TNFRII may also serve as a novel biomarker of treatment response.

Figure 1. ROC analysis at baseline for conventional disease activity parameters and serum and urinary TNFRII levels

1313

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: SLE patients satisfying the ACR/EULAR 2019 criteria were enrolled for this study. Disease activity was assessed
using SLE Disease Activity Index (SLEDAI) and renal SLEDAI (rSLEDAI) - measured using 4 renal components of the SLEDAI
(i.e proteinuria, hematuria, pyuria and casts). Patients with active disease (SLEDAI >4) were divided into 2 groups based on
Renal SLEDAI (rSLEDAI) -– Active Nephritis; AN & active disease without nephritis (Active Non-Renal; ANR). All patients gave
serum and urine samples at baseline and underwent disease activity assessment. AN patients were followed up for
12 months and 3 monthly serum and urine samples were collected with assessment of disease activity. Serum and urine
samples from 30 healthy individuals and 30 active rheumatoid arthritis patients served as healthy (HC) and disease controls
(DC) respectively. Soluble TNFRII was measured using commercially available ELISA kits. Urinary values were normalized for
creatinine excretion. Variables are expressed as median (range). Non-parametric tests were used for analysis. A p-value <
0.05 was considered significant.

Results: A total of 91 SLE patients (F:M = 85:6) were enrolled (63 in AN category and 28 in ANR category). At baseline, nor-
malized uTNFRII (x100 pg/mg of creatinine) was significantly higher in AN group [187.2 (0.69-1643.04)] as compared to
ANR [75.39(0.041-711.07)], HC [21.87 (0.051-73.0)] and RA [44.85 (33.14-335.82)] (p-value < 0.05) groups. At baseline,
uTNFRII showed good correlation with urinary protein:creatinine ratio (r=0.5; p-value< 0.001), rSLEDAI (r=0.4, p-value <
0.05), SLEDAI (r=0.3, p-value < 0.05) and sTNFRII (r=0.5; p< 0.001).

Table1: Baseline characteristics of SLE patients and disease controls. p-value *= <0.05 & ***=<0.001 as compared to AN group

Table 2. Change in different disease activity parameters, serum and normalized urinary TNFRII in the active nephritis group with treatment over
1 year. p-value ***=<0.001 as compared to baseline values
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Similarly, baseline sTNFRII (pg/ml) was significantly higher in AN group [16160.0 (2578-115900.00)] as compared to ANR
[10032.5(1643-51890)], HC [1919.5 (608.4-3805.0)] and RA 2876.5 (67.33-11590.0)] (p-value < 0.05) groups. At baseline,
sTNFRII also showed good correlation with urinary protein:creatinine ratio (r=0.5; p-value< 0.001), rSLEDAI (r=0.4, p-value <
0.05) and SLEDAI (r=0.4, p-value < 0.05)

At baseline, both sTNFRII and uTNFRII could differentiate between AN and ANR groups (Table 1) and on ROC analysis,
sTNFRII (AUC=0.8) performed better than uTNFRII (AUC=0.6), C3 (AUC=0.6), C4 (AUC=0.37) and anti-ds DNA antibodies
(AUC=0.64) (Figure 1).

On follow-up of AN patients, with reduction in disease activity, both, uTNFRII and sTNFRII showed a significant decrease at
3,6,9 and 12 months visits as compared to baseline (p-value < 0.05) (Table 2).

Conclusion: Soluble TNFRII is a potential biomarker of LN disease activity in serum as well as urine. In patients with active
SLE, they help differentiate between patients with and without renal involvement. Their levels correlate with renal disease
activity and fall as the disease activity improves.

Disclosure: R. Gupta: None; S. Rajput: None; J. Kumar: None; D. Mitra: None.

Abstract Number: 0639

Delayed Diagnosis in Systemic Lupus Erythematosus

Romina Nieto1, Lucia Hernandez2, Nidia Noemí Mer�as3, Bord�on Florencia Juliana4, Cintia Otaduy5, Lucila Garcia6, Rosa
Serrano Morales7, Nicol�as Pérez8, Micaela A. Cosatti9, Ana Carolina Montandon10, Gustavo Flores Chapacais11, Laissa
C. Alves Alvino12, Emily Figuereido Neves13, Eloisa Bonfa14, Alexis Bondi Peralta15, Loreto Massardo16, Andrés Cadena
Bonfanti17, Andrés Hormaza18, José Martínez19, Olga Lidia Vera Lastra20, Hilda Fragoso-Loyo21, Yaneli Ju�arez-Vicuña22,
Diana Fernandez23, Patricia Langjarth24, Maria Teresa Martinez de Filartiga25, Manuel Ugarte-Gil26, Carlos Alejandro
Loayza Flores27, Teresandris Polanco28, Maria Belen Lecumberri29, Álvaro Danza30, Carlos Enrique Toro-Gutierrez31,
Urbano Sbarigia32, Ashley Orillion33, Federico Zazzetti34, Graciela Alarcon35, Bernardo Pons-Estel2 and Guillermo Pons-
Estel36, and Grupo Latino Americano de Estudio del Lupus (GLADEL), 1Centro Regional de Enfermedades Autoinmunes y
Reumaticas. GO-CREAR, Rosario, Santa Fe, Argentina, 2Centro Regional de Enfermedades Autoinmunes y Reum�aticas
(GO-CREAR), ROSARIO, Santa Fe, Argentina, 3Hospital Italiano de C�ordoba, Cordoba, Argentina, 4Hospital Privado
Universitario de C�ordoba, C�ordoba, Argentina, 5Hospital C�ordoba, Cordoba, Spain, 6Servicio de Reumatología del HIGA
San Martín, La Plata, Argentina, 7Sanatorio Parque. Centro de Enfermedades Autoinmunes y Reumaticas del Grupo
Oroao., Rosario, Argentina, 8Instituto de Investigaciones Médicos Alfredo Lanari, Universidad de Buenos Aires, Buenos
Aires, Argentina, 9CEMIC Centro de Educaci�on Médica e Investigaciones Clínicas “Norberto Quirno” CABA, CABA,
Argentina, 10Hospital das Clinicas, Universidad Federal de Goias, Goias, Brazil, 11Rheumatology Division, Hospital de
Clínicas de Porto Alegre, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 12Hospital Universitario Pedro
Ernesto, UERJ, Rio de Janeiro, Brazil, 13Hospital da Clinicas de Sao Paulo, São Paulo, SP, Brazil, 14Rheumatology Division,
Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP,
Brazil, 15Hospital del Salvador, Santiago, Chile, 16Centro de Biología Celular y Biomedicina CEBICEM, Facultad de
Medicina y Ciencias Universidad San Sebasti�an, Santiago, Chile, 17Universidad Simon Bolivar, Barranquilla, Colombia,
18Fundaci�on Valle del Lili, Unidad de Reumatología, Cali, Colombia, 19Rheumatology Service, Luís Vernaza Hospital,
Guayaquil, Ecuador, 20Divisi�on de Investigaci�on en Salud, Hospital de Especialidades Dr. Antonio Fraga Mouret, CMN La
Raza, CDMX, Mexico, 21Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and
Rheumatology Department, Mexico City, Mexico, 22Instituto Nacional de Cardiología Ignacio Ch�avez, Departamento de
Inmunología, Investigador en Ciencias Médicas C, Mexico City, Mexico, 23Member of GLADEL, Rosario, Argentina,
24Hospital de Clínicas I, Asunci�on, Paraguay, 25Dpto de Reumatología Hospital de Clínicas. Facultad de Ciencias medicas.
Universidad Nacional de Asunci�on, Asuncion del Paraguay, Paraguay, 26Grupo Peruano de Estudio de Enfermedades
Autoinmunes Sistémicas. Universidad Científica del Sur. Lima. Perú Servicio de Reumatología. Hospital Guillermo
Almenara Irigoyen-EsSalud, Lima, Peru, 27Hospital Cayetano Heredia. Universidad Peruana Cayetano Heredia, Lima,
Peru, 28Hospital Docente Padre Billini, Santo Domingo, Dominica, 29Hospital Señor del Milagro, Salta, Argentina,
30Médica Uruguaya Corporaci�on de Asistencia Médica (MUCAM). Clínica Médica - Facultad de Medicina - UdelaR,
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Montevideo, Uruguay, 31Reference Center for Osteoporosis & Rheumatology, Cali, Colombia, 32Johnson & Johnson
Innovative Medicine, Brussels, Belgium, 33Johnson & Johnson Innovative Medicine, Spring House, PA, PA, 34Johnson &
Johnson Innovative Medicine, Horsham, PA, PA, 35The University of Alabama at Birmingham, Oakland, CA,
36Centro Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, ROSARIO,
Santa Fe, Argentina

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a multi-systemic autoimmune disease of unknown etiology.
Diagnosis is often delayed because it frequently mimics symptoms of other diseases; this also delays treatment initiation.
Previous studies have reported that this delay in diagnosis is associated with a worse prognosis including higher disease
activity, damage accrual, decreased quality of life and increased use of healthcare resources and, therefore, higher costs.
In the GLADEL original cohort, a maximum time to SLE diagnosis of 24 months did not negatively influence disease out-
comes (damage accrual and mortality)1. This study aimed to characterize delay in the diagnosis in SLE patients and its asso-
ciated factors.

Methods: GLADEL 2.0 is an observational multi-ethnic, multi-national Latin-American SLE cohort. Forty-three centers from
10 Latin-American countries enrolled patients ≥18 years of age who fulfilled the 1982/1997 American College of Rheumatol-
ogy (ACR) and/or the 2012 Systemic Lupus International Collaborating Clinics (SLICC) classification criteria. Patients were
categorized into 4 subsets according to the presence or absence of active or inactive lupus nephritis (LN)2. Baseline demo-
graphics, clinical manifestations, disease activity (SLEDAI-2K) and SLICC/ACR damage index (SDI) and treatments were
examined. Based on the original GLADEL report, variables were examined according to time to diagnosis shorter versus
equal or longer than 24 months, as no impact was found on outcomes before this time1. Continuous variables are summa-
rized as median (Q1, Q3) and categorical variables as counts and percentages. Logistic regression models were used to
identify factors independently associated with a delay in diagnosis ≥24 months. P-values < 0.05 were considered significant.
All analyses were done using R v4.4.0

Results: Of the 1083 patients included in this GLADEL cohort, 985 were included in these analyses. The remaining
patients were excluded because of insufficient data for analysis. The median time to diagnosis was 8 months (0.27–
5.67); in 97 patients (9.84%) the time to diagnosis was longer than 24 months. Table 1 depicts the sociodemographic
and clinical characteristics of SLE patients according to time to diagnosis. Patients with a time to diagnosis greater
than 24 months were found to be older at diagnosis, having a higher frequency of thrombocytopenia, associated
comorbidities, antiphospholipid syndrome (APS), anti-B2GPI positivity and cumulative damage with lower frequency
of low complement at cohort entry. After adjusting for sociodemographic, clinical and immunologic features, multivari-
ate analysis showed that older age, middle socioeconomic status and associated APS were associated with a higher
probability of diagnostic delay (Table 2).

Conclusion: In the GLADEL 2.0 multiethnic cohort, we found that delay in diagnosis was more likely to occur in older SLE
patients and it was associated with APS. Future analyses will allow us to identify the impact of delayed diagnosis on outcome
of SLE patients.

Reference:

1. Nieto R, et al. Lupus. 2024;33(4):340-346.
2. G�omez-Puerta JA, et al. Lupus. 2021;28:961203320988586.

1316

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1317

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: R. Nieto: None; L. Hernandez: None; N. Mer�as: None; B. Juliana: None; C. Otaduy: None; L. Garcia:
None; R. Serrano Morales: None; N. Pérez: None; M. Cosatti: None; A. Montandon: None; G. Chapacais: None;
L. Alves Alvino: None; E. Figuereido Neves: AstraZeneca, 6; E. Bonfa: GlaxoSmithKlein(GSK), 5; A. Peralta: None;
L. Massardo: None; A. Cadena Bonfanti: None; A. Hormaza: None; J. Martínez: None; O. Vera Lastra: None;
H. Fragoso-Loyo: None; Ju�arez-Vicuña: None; D. Fernandez: None; P. Langjarth: None; M. Martinez de Filartiga:
None;M. Ugarte-Gil: AstraZeneca, 1, 5, 6, Ferrer, 1, GlaxoSmithKlein(GSK), 5, 6, Janssen, 1;C. Loayza Flores: None;

T. Polanco: None; M. Belen Lecumberri: None; Á. Danza: None; C. Toro-Gutierrez: None; U. Sbarigia: Janssen,
3, Johnson & Johnson, 11; A. Orillion: Janssen, 3, Johnson & Johnson, 11; F. Zazzetti: Janssen, 3, Johnson & John-
son, 11;G. Alarcon: None;B. Pons-Estel: AstraZeneca, 1, 6, GSK, 1, 6, Janssen, 1, 6;G. Pons-Estel: Abbvie, 6, Astra-
Zeneca, 1, 6, 12, Support to attend a scientific event, Boehringer-Ingelheim, 1, 2, 6, 12, Support to attend a scientific
event, GSK, 1, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 6, 12, Support to attend a scientific event, Pfizer, 1, 6, Remegen,
1, RemeGen, 1, 2, Remegen, 2, RemeGen, 5, 6, Remegen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2, 5, 6.
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Abstract Number: 0640

7000-Plex Proteomic Screen of Urine for Flare Monitoring and Treatment
Response Biomarkers in Active Lupus Nephritis

kamala Vanarsa1, Yewei Ma2, Mohammad Daouk2, Vinaika Maruvada2, Ramesh Saxena3 and Chandra Mohan4,
1University of Houston, houstton, 2University of Houston, Houston, 3UT Southwestern Medical Center, Dallas,
4University of Houston, Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is a major cause of morbidity and mortality in patients with lupus. Since the kid-
ney biopsy is invasive, better, more predictive biomarkers of kidney injury are warranted.

Methods: Clarified urine samples from biopsy proven LN patients with differing degrees of disease activity, as scored using
the renal components of SLEDAI, and healthy controls, were subjected to a 7000-plex aptamer based proteomic screen.
The screening cohort included 15 LN patients with active LN, 6 with inactive LN, 9 healthy controls, and 6 LN patients with
serial pre-flare and post-flare urine collections, at an average interval of 3 mo. Heatmaps, gene enrichment analyses and Vol-
cano plots were generated using R. Man Whitney U test or Wilcoxon Rank Sum tests were used for statistical comparisons.

Results: Compared to inactive lupus, 605 proteins were significantly differentially expressed in active LN urine (Fig. 1A), with
279 proteins elevated >2-fold at ROC AUC≥0.80. Gene enrichment analysis implicated several functional pathways includ-
ing receptor-mediated endocytosis, regulation of immune response, GTPase activity, among others (Fig. 1B). Following
treatment, post-flare samples compared to flare samples exhibited 2817 proteins significantly reduced ≥50% (Fig. 2). Com-
paring renal flare to pre-flare samples. 398 urine proteins were elevated during flare, with ROC AUC >0.90 and p-≤
0.125 (Fig. 2).

Urine proteins indicative of active LN, based on 7000-plex proteomic screen
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A flare response index (FRI) was computed for each urine biomarker, reflecting its fold-change across pre-flare, through
flare, to post-flare intervals. Compared to the FRI of urine albumin (6.5), the top 22 urine biomarkers exhibited FRI > 100 (with
the highest reaching �2000).

Conclusion: These studies implicate several novel urine biomarkers of active LN that are highly responsive to renal flares,
compared to albuminuria. Further validation studies are warranted.

Disclosure: k. Vanarsa: None; Y. Ma: None; M. Daouk: None; V. Maruvada: None; R. Saxena: None; C. Mohan:
Boehringer-Ingelheim, 2, Equillium, 5, Progentec Diagnostics, 11, Voyager Therapeutics, 2.

Abstract Number: 0641

Predictive Validity of Coronary Artery Calcium Scoring in Low Risk
Systemic Lupus Erythematous Patients

Katherine Chakrabarti1, Apurba Chakrabarti2, Emily Lewis2 and William McCune3, 1University of Michigan, Ann Arbor,
MI, 2University of Michigan Hospital, Ann Arbor, MI, 3U Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Traditionally, a coronary artery calcium (CAC) score of zero is associated with low rates (0.1-0.2%
annualized risk) of major adverse cardiovascular outcomes (MACE). While systemic lupus erythematous (SLE) has previously
been associated with premature coronary calcification, the predictive value of the CAC score (CACS) on long-term rates of
MACE in SLE patients is unknown.

Methods: SLE patients followed at University of Michigan were prospectively identified between 2001 and 2005. SLE
patients were included if they met at least 4 of the 1997 American College of Rheumatology SLE criteria, age < 55 years
and had no known history of cardiovascular or cerebrovascular disease, diabetes, current smoking, or hypertension requir-
ing more than one medication. All patients had at least one CACS measured by CT scan at time of inclusion. The primary
outcome of MACE was defined as acute coronary syndrome, symptomatic heart failure, stroke, and coronary revasculariza-
tion for stable coronary artery disease.

Urine proteins that vary with renal flare, based on 7000-plex proteomic screen
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Results: Our cohort included 118 patients with SLE (mean age 37.7 +/- 9.2 years, 98% female, 84% Caucasian, 36% with
hypertension, 13% with hyperlipidemia). The mean SLE activity index (SLEDAI) at time of first CAC scan was 3.8 +/- 3.6 (low
to moderate disease activity). Eighty-eight patients had a baseline CACS of 0 Agatson Units (AU), 21 patients had mild CAC
1-99 AU, 3 patients had moderate CAC of 100-399 AU, and 6 patients had severe CAC >400 AU. Over an average follow-
up of 16.1 +/- 6.2 years, 20 patients (17.0%) experienced a major adverse cardiovascular outcome including 10/88 (11.4%)
patients with CACS of 0. A CACS of 0 compared to CACS >0 was associated with lower rates of MACE (11.4% versus
33.3%, p=0.010). After multivariable regression, CACS of zero was associated with 73% lower odds of MACE (odds ratio
0.27, 95% confidence interval 0.08-9.91, p=0.04).

Conclusion: In this single center prospective study, we observed that SLE patients experienced MACE at significant rates
despite relatively low SLE disease activity at inclusion. Although a CACS of zero was associated with substantially reduced
odds of MACE, a CACS of zero had a substantially lower negative predictive value in SLE patients in this study when com-
pared to non-SLE cohorts.

Disclosure: K. Chakrabarti: None; A. Chakrabarti: None; E. Lewis: None; W. McCune: None.

Abstract Number: 0642

Anti-Myxovirus Resistance Protein 1: A Novel Biomarker for Autoimmune
Myositis and Interstitial Lung Disease in Systemic Lupus Erythematosus

Eugene Krustev1, Marvin Fritzler2, Sasha Bernatsky3, Yvan St-Pierre4, Evelyne Vinet5, Christian Pineau6, Arielle Mendel7,
Faras Kalache8, Louis-Pierre Grenier8, Thaisa Cotton8, Omid Zahedi9 and May Choi1, 1University of Calgary, Calgary, AB,
Canada, 2Mitogen Diagnostics Corp, Calgary, AB, Canada, 3Research Institute of the McGill University Health Centre,
Montreal, QC, Canada, 4McGill University Health Center, Montreal, QC, Canada, 5McGill University Health Centre,
Montreal, QC, Canada, 6McGill University, Montreal, QC, Canada, 7Division of Rheumatology, Department of Medicine,
McGill University and Centre for Outcomes Research and Evaluation, McGill University Health Centre, Montreal, QC,
Canada, 8Division of Rheumatology, Department of Medicine, McGill University, Montreal, QC, Canada, 9Division of
Rheumatology, Department of Medicine, University of Alberta Hospital, Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Although autoimmune myositis (AIM) and interstitial lung disease (ILD) are uncommon in systemic
lupus erythematosus (SLE), they are associated with worse outcomes. Myxovirus Resistance Protein 1 (MxA), is a type I
interferon-induced GTPase that is sarcoplasm-expressed in muscle biopsies from patients with dermatomyositis and
SLE-associated AIM [1]. Autoantibodies against MxA (anti-MxA) are expressed in idiopathic interstitial pneumonia [2]. We
assessed the frequency of anti-MxA autoantibodies in SLE patients with AIM and/or ILD, and compared the diagnostic per-
formance of anti-MxA to previously the identified biomarkers for SLE-associated AIM and ILD.

Methods: McGill Lupus Cohort participants (N=551, 2000-2017) without a history of AIM and/or ILD, meeting the 1997
American College of Rheumatology criteria [3], were followed at annual study visits from cohort enrolment until either the
date of AIM and/or ILD diagnosis or December 31, 2017. A case-cohort analysis was performed, comparing all patients
who developed AIM and/or ILD on follow-up with a randomly selected sub-cohort of SLE patients (N = 72). To determine
how anti-MxA compares to previously identified biomarkers in this SLE cohort, we tested for anti-MxA by addressable laser
bead immunoassay using full-length human recombinant protein on: 1) baseline samples (first visit starting from January
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Figure 1: Baseline anti-MxA expression was predictive of the development of AIM and ILD in SLE (N= 551). A) Baseline anti-MxA expression was
significantly more prevalent in SLE patients who developed AIM and/or ILD when compared those who did not develop AIM/ILD (46.2% vs. 9.7%,).
B) Median baseline anti-MxA titres tended to be higher in SLE patient with AIM and/or ILD (161.0 MFU, IQR 108.0, 255.0) when compared to those
who did not develop AIM/ILD (82.8 MFU, IQR, 64.3, 120.0). AIM, autoimmune myositis, ILD, interstitial lung disease; IQR, interquartile range; MxA,
myxovirus resistance protein 1.

Figure 2: Anti-MxA expression studied over the disease course was highly associated with the development of AIM and ILD in SLE (N= 551). A)
Almost all patients (12/13, 92.3%) who developed AIM and/or ILD were anti-MxA positive during their disease course (ILD alone 7/8, 87.5%;
AIM alone 3/3, 100%; AIM and ILD 2/2, 100%), while only 11.1% (8/72) of SLE patients who did not develop AIM and/or ILD expressed anti-
MxA. B) The receiver-operating-characteristic area under the curve (ROC AUC) for predicting the development of AIM and/or ILD for anti-MxA
was 0.91 (95% CI: 0.83, 0.98), which was significantly higher than the ROC AUC for KL-6 (0.63 [95% CI: 0.52, 0.80]), anti-Ku (0.57 [95% CI:
0.47, 0.67]), and anti-Ro52/TRIM21 (0.62 [95% CI: 0.47,0.77]). AIM, autoimmune myositis, ILD, interstitial lung disease; KL-6, Krebs von den
Lungen-6; MxA, myxovirus resistance protein 1; Ro52/TRIM21, Ro52/Tripartite motif containing-21.
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2000 or enrollment if after this date) and 2) one follow-up sample (randomly selected between baseline and end of follow-up).
Follow-up ended at date of AIM and/or ILD diagnosis or death or last date seen or December 31, 2017, whichever
came first.

Results: At baseline, there was a greater proportion of anti-MxA positivity among individuals with SLE who later developed
AIM and/or ILD compared to those who did not (46.2% vs. 9.7%, respectively) (Figure 1A). Baseline anti-MxA titres were
increased in individuals who later developed AIM and/or ILD compared to those who did not (Figure 1B). Considering anti-
MxA autoantibodies assessed at baseline and follow-up, almost all AIM and/or ILD cases (12/13, 92.3%) were anti-MxA
positive during their disease course (ILD alone 7/8, 87.5%; AIM alone 3/3, 100%; AIM and ILD 2/2, 100%;), while only
11.1% (8/72) of SLE patients without AIM or ILD expressed anti-MxA (Figure 2A). Anti-MxA positivity had high sensitivity
(92.3%; 95% CI: 64.0%, 99.8%) and specificity (88.9%; 95% CI: 79.3%, 95.1%) for AIM and/or ILD, with a receiver-
operating-characteristic area under the curve (ROC AUC) of 0.91 (95% CI: 0.83, 0.98), which outperformed the ROC AUC
for previously identified biomarkers KL-6 (0.63; 95% CI: 0.52, 0.80), anti-Ku (0.57; 95% CI: 0.47, 0.67), and anti-Ro52/
TRIM21 (0.62; 95% CI: 0.47,0.77) (Figure 2B).

Conclusion: These results suggest anti-MxA is an important biomarker for AIM and ILD in SLE. Anti-MxA outperformed pre-
viously identified biomarkers. A larger study is underway to confirm these findings and examine associations with other SLE
features and in other connective tissue diseases.

References:

[1] Xing C, et al., Muscle Nerve. 2024; 69(5): 548-555.
[2] Hamano, Y., et al., Scientific Reports 2017; 7(1): 43201.
[3] Hochberg MC., Arthritis Rheum 1997; 40: 1725.
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Using FDG PET Brain Scans and Deep Learning Analyses to Identify a
Specific Network Correlated with Cognitive Impairment in SLE

Nha Nguyen1, An Vo1, Chris Tang1, Erik Anderson2, Cynthia Aranow2, Betty Diamond3, David Eidelberg1 and Meggan
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cognitive impairment (CI) is a debilitating, untreatable problem for up to 80% of individuals with SLE
and human and mouse data suggest multiple SLE-related pathogenic mechanisms. However, objective diagnosis of CI with
attribution to SLE-mediated mechanisms is difficult, given the limitations of cognitive testing and confounding influences of
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medications and comorbid disease. We have previously identified hypermetabolic brain regions in SLE subjects that corre-
late with poor cognitive performance.1 We analyzed FDG PET scans from SLE subjects using deep learning (DL), a form of
artificial intelligence, to identify a specific brain network (SLE-CogNet) associated with CI in SLE patients.

Methods: DL methods were applied to FDG PET data from 91 SLE subjects with concurrent Automated Neuropsycholog-
ical Assessment Metrics (ANAM) test data. Subjects had stable disease activity, were on prednisone doses ≤ 10 mg, and
had no history of CNS disease of any kind. We implemented a 3-dimensional (3D) convolutional neural network (CNN) based
on a residual neural network algorithm (ResNet101).2 The cohort was divided randomly into training (n=73: 80%) and testing
(n=18: 20%) sets. The 3D CNN was trained on individual FDG PET images and corresponding composite ANAM test scores
to identify a significant SLE-CogNet that was validated in the respective testing set. Following training, we employed
gradient-weighted class activation mapping (Grad-CAM)3 to generate an explainable map for each scan. DL expression
scores for individual SLE subjects were computed across the entire network. For post-hoc analyses, a DL prediction score
was determined for 95 regions of interest (ROI) from the automated anatomical atlas as the mean value for the relevant
regions.

Results: The resulting SLE-CogNet is characterized by contributions from the hippocampus, prefrontal cortex, putamen,
insula, temporal cortex, supramarginal gyrus, rolandic operculum, and cerebellum (Fig. 1). Composite ANAM scores corre-
lated significantly with individual subject DL expression scores for SLE-CogNet in both the training (r=0.83, p< 0.001) and
testing (r=0.61, p=0.009) sets. Compared to ANAM data from age and sex matched healthy individuals (n=72), SLE mean
ANAM scores were significantly lower (p < 0.01). The R2 measure of the DL model was 69%. Post hoc analyses show sig-
nificant correlations between C3, anti-dsDNA antibody titers and DL expression scores in multiple regions (p≤0.04).

Conclusion: DL analysis of FDG PET data identifies a candidate SLE-CogNet, composed mainly of hypermetabolic regions
associated with CI in previous SLE studies.1 This network may provide an objective measure of CI in SLE that can be used to
monitor patients and assess response to treatment.

1 M. Mackay et al., Metabolic and microstructural alterations in the SLE brain correlate with cognitive impairment. JCI Insight
4 (2019)

2 He K et al. Deep Residual Learning for Image Recognition. 2016 IEEE Conference on Computer Vision and Pattern Recog-
nition. (2015)

3 R. Selvaraju et al. Visual Explanations from Deep Networks via Gradient-Based Localization. Int J Comput Vis 128 (2016)
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neca, 1, Bristol-Myers Squibb(BMS), 1, GlaxoSmithKlein(GSK), 5, Kezar Life Sciences Inc, 2, Merck/MSD, 12, Clinical
Trial Adjudicator, Synthekine, 1; B. Diamond: adicet, 2, alpine, 12, dsmb, atara, 2, DBV, 2, icell, 2, sail, 2;
D. Eidelberg: None; M. Mackay: AbbVie/Abbott, 2, Immunovant, 2, Synthekine, 2, Takeda, 2.

Abstract Number: 0644
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OMERACT Core Outcome Set
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The Outcome Measures in Rheumatology (OMERACT) Systemic Lupus Erythematosus (SLE)
Working Group was re-established in 2018 to update the SLE Core Outcome Set (COS) and includes over 260 members
representing 6 continents and over 30 countries. A COS is a fundamental list of outcomes to standardize the measurement
and reporting of domains/outcomes in SLE trials. The first SLE COS was developed in 1998, thus there is a need to update
the SLE COS. Three years ago, the OMERACT SLEWorking Group embarked on multiple projects to generate an extensive

Figure 1. PRISMA flow diagram of scoping literature review search strategy.
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list of potential candidate domains to be included in the SLE COS. In this study, we specifically report on the scoping litera-
ture review results.

Methods: Scoping Review: We searched 5 databases (Medline, Embase, Cochrane, CINALH, PsycINFO) for SLE system-
atic reviews and clinical trials since 2010. 3 reviewers performed an agreement test on 100 articles for title and abstract
screening using Covidence with a 98% agreement. Due to the large volume of studies, the 1st screening of title and abstract
was conducted by a single reviewer. A 2nd agreement test on 100 articles was performed for full-text screening with the
same reviewers with a 99% agreement. The 2nd screening of full-texts and data extraction of domain items consisted of
2 reviewers per article.

Advisory Group: An advisory group was established with OMERACT SLE Working Group Steering Committee members,
Patient Research Partners, and additional SLE Expert Collaborators. This group reviewed all domain items generated from
the scoping literature review, winnowing any domain items deemed too broad, narrow, multivariable, non-specific, or con-
textual factors, and binning the remaining domain items into preliminary candidate domains.

Results: The scoping literature review search yielded 4033 articleswhich title and abstract screening reduced to 605 (Figure 1).
Article retrieval and full-text review further reduced the number of articles to 437. All domain items were extracted and win-
nowed and binned along with the results of other domain generation projects into 25 preliminary candidate domains. Related
themes/domains were grouped and contextual factors were removed yielding a preliminary list of 25 domains (Table 1).

Conclusion: This scoping review identified multiple domain items expanding the list of preliminary candidate domains to 25.
Future steps for SLE COS development include further generation of potential domains from qualitative research, to be fol-
lowed by definition development for candidate domains in preparation for the final step in domain selection – the Delphi con-
sensus exercise to vote on the final SLE COS.
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tress Biotech, 1, 2, Genentech/Roche, 1, 2, GSK, 1, 2, Inmedix, 1, 2, Janssen, 1, 2, Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2,
Omeros, 1, 2, Pfizer, 1, 2, Priovant Therapeutics, 1, 2, Rapt Therapeutics, 1, 2, Regeneron, 1, 2, R-Pharm, 1, 2, Sam-
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Mortality and Ethnicity in Adults with Systemic Lupus Erythematosus: A
Systematic Literature Review and Meta-Analysis

Samir Patel1, Zijing Yang1, deepak Nagra1, Maryam Adas2, Mark Russell1, Sam Norton1, Chris Wincup3, James
Galloway4, Kate Bramham2 and Patrick Gordon5, 1King’s College London, London, England, United Kingdom, 2King’s
College London, London, United Kingdom, 3King’s College Hospital, London, United Kingdom, 4Centre for Rheumatic
Diseases, King’s College London, London, United Kingdom, 5nhs, London, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ethnicity and health outcomes are intrinsically interrelated, although mechanisms are complex. Sys-
temic lupus erythematosus (SLE) is a disease with higher incidence in non-White populations and associated with premature
mortality. Survival is thought to vary across ethnicities in patients with SLE; however, there has not been a comprehensive
review or meta-analysis demonstrating this. Thus, we aimed to investigate the association between ethnicity and mortality
in patients with SLE.

Methods:We performed a systematic literature search of the databases MEDLINE, Embase and the Cochrane Library, from
inception to 31 December 2023. Search terms included systemic lupus erythematosus, ethnicity, race, mortality and syno-
nyms. Study eligibility criteria were cohort studies and trials that reported on the mortality of adults >16 years old with SLE.
We used a pairwise meta-analysis to determine the pooled odds ratio of death for those from Black, Asian, Hispanic or Indig-
enous ethnic groups compared to those of White ethnicity, recognising that non-White ethnicities represented underserved
populations.

Results: Forty studies, comprising 92,079 patients with SLE were included (Figure 1). Overall, non-White ethnicity was
significantly associated with death compared to White ethnicity (OR 1.15 [95% CI: 1.01-1.32]; Figure 2). On subgroup
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analysis, mortality was higher in Black patients (OR 1.30 [95% CI: 1.16-1.46]) and Indigenous patients (OR 1.45 [95%
CI: 1.10-1.89]), whilst Asian and Hispanic patients showed no significant differences compared to White patients with
SLE (Table 1). Meta-regression found no associations between study effect size, length of follow-up or mid-year point.
The association between ethnicity and mortality in patients with SLE did not appear to change over time. Sixty-five per-
cent of included studies were conducted in the United States of America (USA) and when excluded, the significant dif-
ference in mortality between Black and White individuals with SLE was no longer seen (OR 0.84 [95% CI: 0.54-1.31];
Table 1).

Conclusion: Patients with SLE from Black or Indigenous ethnicities had higher mortality than those from White ethnic-
ities. This could be driven by several complex and diverse factors such as structural racism, associated socioeconomic
deprivation, healthcare accessibility, differing cultural beliefs or more severe SLE phenotypes in these ethnic groups.
However, on sensitivity analyses we observed inconsistencies between USA and non-USA cohorts regarding the asso-
ciation of Black ethnicity and mortality, though a scarcity of data outside of the USA was noted. Recent national data
from the USA described higher mortality in the general Black and Indigenous American population compared to the
White American population, suggesting a wider systemic issue which may be reflected in, but not limited to, patients
with SLE. Until more generalisable data outside of the USA are available, we promote caution in the use of ethnicity
as a risk factor for mortality.

Figure 1. PRISMA flow diagram of literature search and study inclusion
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Figure 2. Association between ethnicity and mortality in patients with SLE. White ethnicity was used as the reference group for all comparisons.
Weights are from random-effects analyses. Bars indicate 95% confidence intervals (CI).
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funded by Eli Lilly with University of Manchester as the Sponsor. Termination date aproximate, Galapagos, 1, 2,
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Chart Audit of over 1,000 SLE Patients Reveals Biologic Treatment Choice
Driven by Disease Manifestations

Maxine Yarnall1, Ryan Rex2 and Sawyer May1, 1Spherix Global Insights, Exton, PA, 2Spherix Global Insights, Chester
Springs, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To better understand how US rheumatologists utilize biologics in the management of SLE, espe-
cially among those with cutaneous manifestations. Nomedication is currently FDA-approved specifically for cutaneous lupus
erythematosus (CLE). Belimumab is approved for moderate-to-severe SLE and for LN. Anifrolumab, although FDA-
approved for moderate-to-severe SLE, is undergoing Phase III clinical trials to evaluate its effectiveness for CLE and LN.

Methods: 1,036 moderate-to-severe adult SLE patient records were collected in collaboration with 176 US rheumatologists
via an online survey from March to April 2024. These patients had to be treated with at least one prescription agent. This ret-
rospective analysis focuses on the subset of 496 SLE patients treated with a biologic (belimumab, anifrolumab, or rituximab)
at their most recent visit with their rheumatologist.

Results: Study results reveal that while belimumab is the most prescribed biologic in SLE, rheumatologists often employ ani-
frolumab in patients with cutaneous manifestations.

Table 1. Pooled odds ratio (OR) of death in patients with SLE across ethnicities and country. CI: confidence intervals.
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Nearly half (48%) of US moderate-to-severe SLE patients were prescribed a biologic at the most recent visit with their rheu-
matologist, with belimumab being the most prescribed (33%), followed by anifrolumab at 10% and rituximab at 5%. At treat-
ment initiation, patients most commonly experienced pain/stiffness and fatigue; however, anifrolumab patients were more
likely than belimumab and rituximab patients to present with skin manifestations including malar rash, photosensitivity, alo-
pecia, discoid lupus erythematosus (DLE), and subacute cutaneous lupus erythematosus (SCLE).

Among the audited patient population, 38% have been diagnosed with SLE only, 28% with both SLE and CLE but not LN,
22% with both SLE and lupus nephritis (LN) but not cutaneous lupus erythematosus (CLE), and 12% with all three condi-
tions: SLE, CLE, and LN. While belimumab is the most prescribed biologic regardless of the combination of lupus

Skin Manifestations at Time of Biologic Initiation

Biologic Share by Lupus Diagnosis

Satisfaction with Belimumab and Anifrolumab by CLE Diagnosis Status
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diagnoses, rheumatologists prescribe anifrolumab the most in the patients with a CLE diagnosis, indicating a tailored
approach based on specific disease manifestations.

At a patient level, the analysis also reveals higher rheumatologist satisfaction with anifrolumab for patients diagnosed with
CLE, while belimumab has higher satisfaction ratings among patients without CLE.

Conclusion: These findings highlight the individualized treatment strategies being employed in managing SLE, particularly in
addressing the diverse manifestations of the disease in order to optimize patient outcomes. Further studies are warranted to
establish the long-term efficacy and safety of anifrolumab in the treatment of CLE patients.

Disclosure: M. Yarnall: None; R. Rex: None; S. May: None.
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Clinical Associations and Outcomes of Pericarditis in Systemic Lupus
Erythematosus
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1University of Toronto, Toronto, ON, Canada, 2University Health Network and University of Toronto, Toronto, ON,
Canada, Toronto, ON, Canada, 3University Health Network, Toronto, ON, Canada, 4University of Toronto, Toronto
Western Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Pericarditis is an important feature in the classification criteria and disease activity assessments in
Systemic Lupus Erythematosus (SLE). We aimed to study the prevalence, outcomes, and associations of pericarditis.

Methods: This is a retrospective study of patients with pericarditis identified from a single-center SLE clinic database. The
diagnosis of pericarditis was based on the definition of SLEDAI-2K. The prevalence of pericarditis was determined in both
inception (enrolled within one year of diagnosis) and prevalent cohorts. Demographic and clinical parameters in the inception
cohort were retrieved. The outcomes of pericarditis were defined as acute (resolution < 3 months), chronic (lasting ≥

3 months), and relapse (recurrence after complete resolution). Variables associated with pericarditis were analyzed within
the inception cohort. Factors associated with the outcome of pericarditis (acute versus chronic) were examined within the
pericarditis subgroup. Descriptive analysis of the data with univariate and multivariate (MV) analyses was conducted. Two
models, one with patient characteristics and the other with autoantibodies, were used.

Results: Pericarditis was identified in 428 of 2122 patients (20.16%) [205 of 900 (22.8%) in the inception and 223 of 1222
(18.2%) in the prevalent cohorts].

In the inception cohort, age at SLE diagnosis was 30.31 years (IQR 13.72-41.06) with a Female-to-Male ratio of 5.4:1 (-
Table 1). The age at pericarditis was 32.31 years (IQR 25.2-43.24), and it typically developed early in the disease course,
with a median disease duration of 0.51 years (IQR 0.11-2.11) at the first episode. In 170 patients, the severity of chest pain
at presentation was 6.5 (IQR 4.25-8). Associated myocarditis was observed in 4.4% and endocarditis in 1.5%.
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SLEDAI-2K at the time of pericarditis was 6 (2–14), with commonly affected organ systems being hematologic (81%), skin
(76.1%), musculoskeletal (57.6%), and renal (41.5%). The majority of patients had low complements and/or elevated anti-
dsDNA (79.5%). Treatment primarily involved oral steroids (81%), and antimalarials (57.6%), with the most common immu-
nosuppressant used being azathioprine (25.9%).

Table 1: Demographics, clinical features, and serology of the inception cohort with pericarditis
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Pericarditis was associated with a younger age, white race, anti-La (SSB) antibodies, and lower baseline ACR scores across
two models when compared with patients without pericarditis. (Table 2)

The outcomes were favorable for most, with 79.5% achieving complete resolution within 3 months. Chronic pericarditis was
observed in 15.6% for a duration of 4.59 (3.3–16.78 months). Relapses occurred in 19.5% of patients, with a median of two
relapses (IQR 2–3) (Figure 1). No associations with sex, race, age at diagnosis, disease duration at the time of the episode,
SLEDAI-2K, lupus-specific antibodies, use of NSAIDs, or immunosuppressants were found for those with chronic
pericarditis.

Conclusion: Pericarditis was observed in 20.16% of the cohort with the majority resolving within 3 months. It was typically
seen early in the disease course and associated with active disease in other organ systems.

Disclosure: P. Mehta: None; F. Kharouf: None; Q. Li: None; L. Whittall Garcia: None; D. Gladman: AbbVie, 2, 5,
Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis,
2, 5, Pfizer, 2, 5, UCB, 2, 5; Z. Touma: None.

Table 2: Associations with pericarditis compared to those without pericarditis in the inception cohort
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Abstract Number: 0648

Prevalence of Pulmonary Complications Among Patients with Systemic
Lupus Erythematosus (SLE): A Systematic Review and Meta-analysis

Athanasios Vassilopoulos1, Stephanos Vassilopoulos2, Jasneet Singh2, Ingrid Lazaridou2, Markos Kalligeros2,
Eleftherios Mylonakis3 and Anthony M. Reginato4, 1Warren Alpert Medical School of Brown University, Providence, RI,
2Division of Internal Medicine, Warren Alpert Medical School of Brown University, Rhode Island Hospital, Providence,
Rhode Island, Providence, RI, 3Department of Medicine, Houston Methodist Hospital, Houston, 4Brown University,
Providence, RI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Pleuritis remains the most common pulmonary manifestation in patients with SLE. The prevalence
of other less common complications of SLE such as: interstitial lung disease (ILD), pulmonary arterial hypertension (PAH), dif-
fuse alveolar hemorrhage (DAH), shrinking lung syndrome (SLS) and acute interstitial pneumonia (AIP) has been less
studied. We aimed to calculate the prevalence of PAH, DAH, SLS, AIP among individuals with SLE with data available from
prospective and retrospective studies.

Methods: We searched PubMed and EMBASE for cohorts evaluating pulmonary complications in individuals with SLE. In
order to be considered eligible for our inclusion criteria, studies should have met the following diagnostic criteria: PAH had
to be diagnosed by right heart catheterization (RHC), ILD and AIP by high-resolution or standard computed tomography,
respectively, SLS according to definition by Hoffbrand et al (dyspnea, associated with reduced lung volumes on imaging
and a restrictive pattern on pulmonary function tests) (1), while DAH was diagnosed by a combination of clinical, laboratory,
imaging, and pathologic findings.

Results: Thirty studies provided data on 31,448 patients with SLE and reported the prevalence of pulmonary complications.
Studies were published between 1995 and 2023 with 23 being retrospective and 7 prospective (11 with data on ILD, 9 on
DAH, 7 on SLS, 3 on PAH and 3 on AIP). ILD (n=6,044) was the most common manifestation with a prevalence of
14.47% (95% CI: 11.19-18.08%) followed by AIP (n=4,422) 3.60% (95% CI: 1.41-6.68%), PAH (n=3,993) 2.30% (95%
CI: 1.84-2.81%), DAH (n=9,208) 1.35% (95% CI: 0.61-2.32%) and finally SLS (n=1,054) 1.25% (95% CI: 0.54-2.19%).

Figure 1. Pooled Prevalence of Pulmonary Complications Among Patients with SLE
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Conclusion: In this meta-analysis of 30 studies of SLE patients, the prevalence of ILD was higher than previously reported,
at 15%, while PAH diagnosed by RHC was present in 2.3% of patients. Reassuringly, DAH and SLS occurred in less than
2% of patients. As newer therapeutic interventions are available for ILD and PAH associated with connective tissue diseases,
such as SLE, an appropriate early diagnostic strategy is highly recommended for all SLE patients presenting with pulmonary
symptoms.

Reference

1. Hoffbrand B I, Beck E R. “Unexplained” Dyspnoea and Shrinking Lungs in Systemic Lupus Erythematosus Br Med J
1965; 1: 1273

Disclosure: A. Vassilopoulos: None; S. Vassilopoulos: None; J. Singh: None; I. Lazaridou: None; M. Kalligeros:
None; E. Mylonakis: BARDA, 5, Basilea, 1, Chemic Labs/KODA Therapeutics, 12, Payments to institution, Cidara,
12, Payments to institution, Leidos Biomedical Research Inc./NCI, 12, Payment to Institution, NIH/NIAID, 5, NIH/-
NIGMS, 5, Pfizer, 12, Payment to Institution, Regeneron Pharmaceuticals, Inc., 12, Payment to Institution, SciClone
Pharmaceuticals, 12, Payment to Institution; A. Reginato: None.

Abstract Number: 0649

Urinary Acetylated Albumin as a Biomarker of Nephritis in Patients with
Systemic Lupus Erythematosus

Yeo-Jin Lee1, Eun-Ju Lee2, Minji Kim3, Mi-Ra Cho4, Soo Min Ahn3, Seokchan Hong4, Ji Seon Oh4, Chang-Keun Lee4, Bin
Yoo4 and Yong-Gil Kim3, 1Asanmedical center, Seoul, South Korea, 2Asan Institute for Life Sciences, AsanMedical Center,
Seoul, Republic of Korea, 3Asan medical center, University of Ulsan College of Medicine, Seoul, Republic of Korea, 4Asan
Medical Center, Seoul, Republic of Korea

Figure 2. Pooled Prevalence of Interstitial Lung Disease (ILD) with 95% Confidence Intervals. ES: Effect Size (Prevalence)
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that affects multi-organ sys-
tems, particularly the kidneys. Urine is an ideal source of SLE biomarkers as it can be collected noninvasively. Urinary pro-
teins, filtered from the blood or produced by kidney cells, can indicate both systemic and kidney-specific diseases.
Posttranslational modifications (PTMs) of proteins, such as acetylation, can occur after protein synthesis and reflect disease
states. Human serum albumin (HSA), the most abundant plasma protein, has been found to undergo acetylation at 25 lysine
residues. This modification can alter the charge and isoelectric point of HSA. We aimed to identify urinary biomarkers of acet-
ylated PTMs to detect kidney damage in patients with SLE.

Methods: A global proteomics analysis of urine samples from 11 healthy controls, 12 SLE patients, and 7 newly diagnosed
lupus nephritis (LN) patients was conducted to screen for PTMs. This was followed by multiple reaction monitoring (MRM)
analysis in 25 healthy subjects, 29 SLE patients, 32 newly diagnosed LN patients, and 16 treated LN patients to validate
the findings.

Stable isotope-labeled internal standard (SIS) peptides for five acetylated peptides (albumin at K36, K161, and K402; sero-
transferrin at K588; and C11orf40 at K45) were synthesized. These transitions were optimized using a high-performance liq-
uid chromatography (HPLC) system (1290 Infinity, Agilent Technologies) and triple quadrupole mass spectrometry (MS) with
a jet stream Electrospray Ionization (ESI) source (6495 Agilent, Agilent Technologies). Five μg of urine peptide spiked with
25 fmol of 7 SIS peptides were analyzed via the MRM method. Peak areas of each peptide transition were extracted and
normalized using the spiked heavy peptide. Peptide amounts were calculated using a standard curve and normalized by
the creatinine value of each patient’s urine. Outliers exceeding six standard deviations were removed, and box plots and
t-tests were generated using Prism (ver. 10.2.3).

Results: A global proteomics analysis identified 15 proteins with acetylated lysine (K) peptides in urine samples, including
albumin, serotransferrin, and C11orf40. Specifically, albumin had 34 acetylated lysine sites, with 7 sites (K36, K130, K161,
K264, K305, K396, and K402) being at significantly higher concentrations in patients newly diagnosed with
LN. Additionally, acetylated C11orf40 at K45 and serotransferrin at K588 levels were statistically significant. An MRM analy-
sis confirmed that acetylation at albumin K402 was significantly higher in those with newly diagnosed LN compared to those

Figure 1. Receiver Operating Characteristic Curve of Acetylated Albumin at K402 for Newly Diagnosed Lupus Nephritis
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with SLE, treated LN, and healthy controls and was correlated positively with proteinuria (p = 0.006). A receiver operating
characteristic (ROC) analysis indicated that acetylated albumin at K402 is a highly accurate predictor of newly diagnosed
lupus nephritis (AUC = 0.8468, p < 0.0001) (Figure 1).

Conclusion: Acetylated albumin at K402 is a novel potential urine biomarker for detecting renal damage in patients with
newly diagnosed lupus nephritis.

Disclosure: Y. Lee: None; E. Lee: None; M. Kim: None; M. Cho: None; S. Ahn: None; S. Hong: None; J. Oh: None;
C. Lee: None; B. Yoo: None; Y. Kim: None.

Abstract Number: 0650

Tubulointerstitial Inflammation Predicts Tubular Atrophy, Fibrosis, and
Renal Function Loss in Lupus Nephritis

Yevgeniya Gartshteyn1, Laura Geraldino2, Shuwei Wang3, Vivette D’Agati1 and Robert Winchester1, 1Columbia
University Irving School of Medicine, New York, NY, 2Division of Rheumatology, Department of Medicine, Columbia
University, New York, NY, 3Rutgers New Jersey Medical School, Newark, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Current classification criteria of lupus nephritis (LN) emphasize glomerular pathology, however
tubular atrophy and interstitial fibrosis (TAIF) are better predictors of poor renal outcomes.1 In this work, we evaluate tubu-
lointerstitial inflammation (TII) as a risk factor for TAIF and renal failure.

Methods: The subset of LN patients that underwent ≥2 renal biopsies, because of persistent or recurrent LN, at Columbia
University Medical Center (CUMC) from 1994-2018 were identified. All renal biopsies were interpreted by nephropatholo-
gists at the CUMC Department of Pathology and classified using the ISN/RPS LN classification criteria. OPAL multiplex

Figure 1. Severity of tubulointerstitial inflammation (TII) on biopsy 1 is associated with increased risk of more advanced TAIF on biopsy 2 (left).
Severity of TII on biopsy 2 is associated with increased risk of more advanced TAIF on biopsy 3 (right).
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immunohistochemistry staining to identify CD3, CD4, CD8, CD19 and CD68 expression in the kidney tissue was performed.

Results: 104 LN patients (84% female, 25±12 years old at diagnosis, 14% White, 40% Black, 35% Hispanic) requiring
sequential renal biopsies with a median follow-up of 11 [6-16] years were identified. On initial biopsy, 94/104 (90%) had class
III or IV proliferative LN with or without class V. Forty-seven (51%) patients developed ESRD. Nine patients died and 14 were
lost to follow-up.

Multivariable modeling of histopathological findings on biopsy 1 identified the presence of crescents to be associated with
progression to ESRD (OR 3.14 95% CI 1.22, 8.08), while the presence of wire-loop lesions was protective (OR 0.28 98%
CI 0.09, 0.85). On biopsy 2, the presence of TAIF≥25% (OR 4.50, 95% CI 1.30, 15.55) and glomerulosclerosis in >25% of
glomeruli (OR 3.78, 95% CI 1.15, 0.03) were the only independent predictors of ESRD.

There was a sequential increase in TAIF severity on successive biopsy samples (10%, 26%, 34%, and 46% TAIF on biopsy
1 through 4, respectively). On univariable analysis, TAIF≥25% biopsy 2-4 predicted progression to ESRD (p< 0.01). The
severity of TII on biopsy 1 was associated with increased risk of more advanced TAIF on biopsy 2, while TII on biopsy 2 pre-
dicted TAIF on biopsy 3, (Fig 1). Interestingly, in the 78 patients with < 25% TAIF and < 25% sclerotic glomerular involve-
ment, moderate-severe TII significantly predicted ESRD (OR 4.76 95% CI 1.68, 13.50), (Fig 2).

Figure 2. In patients with <25% tubular atrophy and interstitial fibrosis (TAIF) and <25% of glomerulosclerosis on kidney biopsy, tubulointerstitial
inflammation (TII) on the second biopsy predicts renal non-survival.

Figure 3. Confocal microscopy imaging shows examples of organized tubulointerstitial inflammation reminiscent of tertiary lymphoid structures
with identifiable T-cell rich and B cell rich zones (left) as well as direct tubulitis by CD3 T cells (right). White, anti-CD3; Green, anti-CD4; Red,
anti-CD8; Magenta, anti-CD19, Yellow, anti-CD68.
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Multiplex immunohistochemistry staining of kidney biopsy samples revealed that TII could be detected as organized immune
infiltrate of T cell rich and B cell rich areas reminiscent of tertiary lymphoid structures (Fig 3, left) or as tubulitis mediated by
CD3 T cells, often CD4neg and CD8neg (Fig 3, right).

Conclusion: TII predicts the development and extent of TAIF in lupus nephritis and is associated with a higher risk of pro-
gression to ESRD.

ACKNOWLEDGEMENT: The authors gratefully acknowledge the support of Dr. Anca D. Askanase and Dr. Adam Mor in
this work.

1. Hsieh C et al. Predicting outcomes of lupus nephritis with tubulointerstitial inflammation and scarring. Arthritis Care Res
(Hoboken). 2011 Jun;63(6):865-74.

Disclosure: Y. Gartshteyn: None; L. Geraldino: Aurinia, 1, 2, Bristol Myers Squibb, 1, 2; S. Wang: None; V. D’Agati:
None; R. Winchester: None.

Abstract Number: 0651

Renal Survival and Mortality in Patients with Proliferative and
Membranous Lupus Nephritis

Jung-Min Shin1, Jiyoung Lee2, Hye-Soon Lee3, Sang-Cheol Bae3 and So-Young Bang3, 1Department of Rheumatology,
Nowon Eulji Medical Center, Seoul, Republic of Korea, 2Hanyang University Institute for Rheumatology Research, Seoul,
Republic of Korea, 3Department of Rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul, Republic
of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) affects approximately 50% of patients and is a major determinant in the survival
and prognosis of patients with systemic lupus erythematosus (SLE). We investigated the prognostic factors associated with
the progression to end-stage renal disease (ESRD) and death among LN patients.

Methods: Of 1,497 Korean patients with SLE in a prospective lupus cohort, we included 599 patients with biopsy-proven
proliferative and membranous LN. Baseline demographics, renal histology, and clinical features were collected. The disease
activity measured by Systemic Lupus Erythematosus Disease Activity Index-2K (SLEDAI-2K) and organ damage score using
Systemic Lupus International Collaborating Clinics/ACR Damage Index total score (SDI) were annually assessed.

Results: The SLE patients with proliferative LN (class III or IV/±V, n=509) andmembranous LN (class V, n=90) were followed for
a mean of 10.7 years (Table 1). Among these patients, 7.0% developed ESRD. Anti-phospholipid antibodies (OR 2.18,
P=0.032) and a high activity index score at renal biopsy (OR 1.12, P=0.048) were found to be independent predictors of ESRD
after adjusting for age, gender, and follow-up duration by a multivariate logistic regression analysis (Table 2). During the follow-
up period, a total of 31 patients died. Kaplan-Meier analysis showed that non-ESRD patients had a better survival rate than
ESRD patients (P=0.03). Additionally, we found that a higher extra-renal adjusted mean SLEDAI-2K (hazard ratio [HR] 1.83,
P < 0.001) was significantly associated with increased overall mortality by a multivariate Cox-proportional hazard analysis.
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Conclusion:Our study identified that anti-phospholipid antibodies and the activity index in renal histology are crucial predic-
tors of ESRD in LN patients, with high disease activity indicating an increased risk of death. This emphasizes the importance
of strict disease control to prevent mortality in high-risk LN patients.
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Disclosure: J. Shin: None; J. Lee: None; H. Lee: None; S. Bae: None; S. Bang: None.

Abstract Number: 0652

Analysis of Relapses in a Single Center Cohort of Patients with Lupus
Nephritis

Gamze Kemec1, Sibel Varelci2, Erdem Gurel2, Isın Kılıcaslan3, Yasemın özlük3, Yasemın Yalcınkaya4, Ahmet Gul5, Murat
Inanc6 and bahar Artım Esen4, 1Department of Internal Medicine, Istanbul Faculty of Medicine, Istanbul, Turkey,
2Department of Internal Medicine Istanbul Faculty of Medicine, Istanbul, Turkey, 3Department of Pathology Istanbul
Faculty of Medicine, Istanbul, Turkey, 4Division of Rheumatology, Department of Internal Medicine, Istanbul, Turkey,
5Division of Rheumatology, Department of Internal Medicine, Istanbul University, Istanbul Faculty of Medicine, Istanbul,
Turkey, Istanbul, Turkey, 6Istanbul University, Istanbul Faculty of Medicine, Division of Rheumatology, Istanbul, Turkey

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Relapses are correlated with increased hospitalizations, poor renal outcomes, morbidity and mor-
tality. We aim to investigate the incidence, predictive factors and outcomes related to renal relapse.

Methods: All patients with biopsy-proven LN (ISN/RPS 2003) with complete clinical data were included.

Demographic, clinical and laboratory data were obtained from the existing database and revised, especially for the renal
parameters. The clinical status (complete response (CR), partial response (PR), and nonresponse (NR) ) was determined
at the 6th and 12th months and at the last doses of induction, maintenance and re-induction therapies. CR was defined
as UPCR < 0.5 g/g and PR was a reduction in the UPCR of ≥50% and < 3 g/g on early morning urine. Both CR and PR
required improvement or stabilization of kidney function. NR was defined as failure to attain CR/PR at the given time. Renal
relapse was defined as a UPCR >1 g/g in patients with baseline proteinuria < 0.5 g/g or an increase in UPCR by ≥1 g/g in
patients with baseline proteinuria >0.5 g/ g and/or an increase serum creatinine. DORIS complete remission was described
as a clinical SLEDAI=0, no serological activity, and no treatment with glucocorticoids or immunosuppressive (IS). LLDAS was
defined as a SLEDAI ≤ 4 with no activity in major organ systems, a daily prednisolone≤ 7.5 mg/day, and allowing for mainte-
nance IS. Flares, death, chronic renal failure, permanent dialysis and transplantation were also recorded.

The association of clinical characteristics of the cohort with renal flares and outcome was investigated.

Results: Of 264 patients, 73 had relapsed. Mean glomerular filtration rate (GFR) was lower and the frequency of acute kid-
ney injury (AKI) was higher in nonrelapsers at presentation. Comparison of groups showed no difference for the use of CYC,
AZA, and RTX whilst frequency of MMF use at induction was less in relapsers. Compared with nonrelapsers, a lower
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proportion of relapsers achieved CR at 12 months. There was no difference between AZA and MMF as maintenance treat-
ment. Relapsers showed a higher rate of chronic renal disease (CKD) and transplantation and had a lower DORIS complete
remission rate.

Table1: Demographic, clinical, and pathologic information, immunosuppressive treatments, laboratory parameters, and clinical status
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Table 2: Demographic, clinical, and pathologic information, laboratory parameters, and clinical conditions in those discontinued immunosuppres-
sive treatments

Figure 1: Kaplan–Meier plot of relapse-free survival by (A) Renal SLEDAI at first presentation, (B) Duration of stay LLDAS before relapse, (C) Mean
daily MPRD dose until relapse, (D) Cumulative MPRD dose until relapse

1345

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Multivariate analysis demonstrated that younger age at SLE diagnosis (p< 0.001), and severe IgM positivity in renal pathol-
ogy (p=0.042) were significant risk factors for developing renal relapse. Renal SLEDAI at first presentation (p=0.021), dura-
tion stay in LLDAS ( p< 0.001), mean daily methylprednisolone (MPRD) (p< 0.001) and cumulative MPRD dose until first
relapse (p=0.008) were significant risk factors for time to renal relapse. Relapsers had a higher damage score compared
to nonrelapsers.

Upon discontinuation of IS treatment, the risk of relapse was higher at younger age of diagnosis ( p=0.042), and severe C3c
positivity at renal pathology (p=0.033).

Conclusion: Preventing relapse is essential for preventing the development of CKD and damage. Patients with younger age
at SLE and LN diagnosis, and severe IgM positivity at renal pathology are more prone to relapse. AKI in the renal presenta-
tion was associated with less relapse. It is important to not to discontinue IS treatment early especially in these high-risk
patients.

Disclosure: G. Kemec: None; S. Varelci: None; E. Gurel: None; I. Kılıcaslan: None; Y. özlük: None; Y. Yalcınkaya:
None; A. Gul: None; M. Inanc: None; b. Artım Esen: None.

Abstract Number: 0653

Impact of Lupus Nephritis on Neuropsychiatric SLE Outcomes

Pu-Jun Fang1, Ping Hsuan Kuo2 and Chun Chi Lu1, 1Tri-service general hospital, Taipei, Taiwan (Republic of China),
2Taipei Veterans General Hospital, Taipei City, Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disorder with diverse organ involvement,
notably affecting the kidneys and nervous system. Lupus nephritis (LN) and neuropsychiatric SLE (NPSLE) are severe com-
plications associated with increased morbidity and mortality. This retrospective study analyzes data from SLE patients with
newly diagnosed NPSLE to explore the correlation between LN and NPSLE, focusing on clinical outcomes and potential
predictive factors.

Methods: We retrospectively reviewed medical records from SLE patients with NPSLE at Tri-Service Hospital from
November 2005 to December 2023. Data on demographic information, clinical manifestations, laboratory tests, Systemic
Lupus Erythematosus Disease Activity Index (SELENA-SLEDAI), complications, treatment, and mortality were collected.

Results:Our study included 48 NPSLE patients, with 32 meeting the criteria for LN diagnosis. NPSLE patients were catego-
rized into LN+ (with lupus nephritis) and LN− (without lupus nephritis) groups. The LN+ group had a higher SELENA-SLEDAI
score (p=0.001). Regarding hospitalization, the LN+ group (mean: 26.3 days) exceeded the LN− group (mean: 11.9 days)
(p=0.001). The LN+ group also had a higher percentage of intensive care unit (ICU) admission (40.6% vs. 6.3%, p=0.018)
and mechanical ventilation use (31.3% vs. 0.0%, p=0.020). Although the LN+ group showed higher infectious complications
(46.9%) compared to the LN− group (18.8%), it did not reach statistical significance (p = 0.058). However, the LN+ group’s
elevated mortality rate (25.8%) achieved statistical significance compared to the LN− group (0.0%) (p = 0.038).
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Conclusion: This study underscores the substantial impact of LN on the clinical outcomes of NPSLE, revealing increased
lupus activity, prolonged hospitalization, higher ICU admissions, greater use of mechanical ventilation, and a higher mortality
rate in the LN+ group compared to the LN− group.

Population characteristics and neuropsychiatric (NP) manifestation in neuropsychiatric systemic lupus erythematosus (NPSLE) patients with and
without lupus nephritis (LN)
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Disclosure: P. Fang: None; P. Kuo: None; C. Lu: None.

Abstract Number: 0654

Corneal Confocal Microscopy: An Ophthalmic Imaging Biomarker for
Small Fiber Neuropathy in Systemic Lupus Erythematosus

Miral Gharib1, Georgios Baloglu Baloglu2, Soha Osman1, Rayaz A.Malik3 and Samar Alemadi4, 1hamad medical
corporation, Doha, Qatar, 2Weill Cornell Medicine, Qatar, doha, 3Weill Cornell Medicine, Qatar, doha, Qatar, 4Hamad
medical corporation, Doha, Qatar

Seroimmunological abnormalities in neuropsychiatric systemic lupus erythematosus (NPSLE) patients with and without lupus nephritis (LN)

Differences in outcomes between patients with NPSLE with and without LN
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic multi-system autoimmune disease with frequent
neuropsychiatric symptoms associated with poor outcomes. Small fiber neuropathy can cause intolerable pain and is an
underdiagnosed neurological manifestation of SLE due to a normal or near-normal neurological examination and electro-
physiological testing. Indeed, it is not included in the Neuropsychiatric SLE criteria, The purpose of this study was to evaluate
the utility of corneal confocal microscopy (CCM) in identifying small nerve fiber damage in patients with SLE.

Methods: A cross-sectional study conducted over one year, included 59 SLE patients and 17 healthy controls. Inclusion cri-
teria were adult patients (≥18years old) who satisfy at least four of (ACR) SLE classification criteria. Exclusion criteria were
other causes of peripheral neuropathy, corneal trauma, dystrophy, surgery, severe dry eyes or allergy to local anesthetics.
Subjects underwent clinical examinations, DN4 questionnaire, CCM, sudomotor function assessment and vibration percep-
tion threshold (VPT). The CCM outcome measures were corneal nerve fiber, length and branch density. Basic descriptive
statistics were reported as mean ± SD. The Pearson χ2 test was used to compare categorical variables. For all evaluations,
a two-sided P value of less than 0.05 was considered statistically significant.

Results: There were no differences between SLE patients and controls for age (P = 0.07) and sex (P = 0.09). The mean time
from the initial diagnosis of SLE was 8.7 ± 6.6 years. 37of 59 (62.7%) patients had moderate to high disease activity. Partic-
ipants with SLE (n=59) had Lower corneal nerve branch density (CNBD) (P< 0.0001), lower fiber length (CNFL) and CNBD/
CNFD ratio (P< 0.0001),Higher mature dendritic cell (DC) density (P< 0.0001), Higher VPT, Higher DN4 questionnaire for
pain score, Comparable corneal nerve fiber density (CNFD) (P=0.25) and immature DC density (P=0.86) (Fig. 1,Table 1),
Those with active SLE (n=37, 62.7%) had significantly lower Corneal branch-to-fiber ratio (P< 0.05) .Comparable CNFD
(P=0.47), CNBD (P=0.31), CNFL (P=0.75), mature DC density (P=0.66), and immature DC density (P=0.78) compared to
those with inactive SLE (n=22, 37.3%).Those with SLE and continuous pain (n=10, 17.2%) had significantly lower CNFD
(P< 0.01) and CNFL (P< 0.05), Comparable mature and immature DC density (P=0.37-0.99) compared to those with

Figure 1 shows the corneal nerve morphology of a healthy control from an original image (A), and analyzed image (B), a patient with systemic lupus
erythematosus from an original (c) and analyzed image (D).
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transient (n=12, 20.7%) or recurrent pain (n=36, 62.1%). SLE patients reported more limitations in their daily roles due to
physical health concerns, emotional issues, higher levels of fatigue, less social interaction, more pain, and a lower general
health compared to healthy controls (P< 0.01-0.0001), with similar emotional well-being (P=0.07). In regression analysis,
physical activity difficulties were significantly associated with reduced CNBD, CNFL, and CNBD/CNFD ratio (P< 0.05).

Conclusion: Corneal confocal microscopy (CCM), A non-invasive imaging modality detects small nerve fiber damage in
patients with SLE, particularly in those with neuropathic pain encouraging the utility of CCM as a surrogate marker of neuro-
degeneration for SLE.

Disclosure: M. Gharib: None; G. Baloglu: None; S. Osman: None; R. A.Malik: None; S. Alemadi: None.

Table 1. Comparison of neuropathy measures and quality of life characteristics between healthy controls and subjects with systemic lupus erythe-
matosus. Variables summarized as means ± standard deviation were compared using independent t-test. Abbreviations: corneal nerve fiber den-
sity (CNFD), corneal nerve branch density (CNBD), corneal nerve fiber length (CNFL), corneal nerve fiber tortuosity (CNFT), inferior whorl length
(IWL).
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Abstract Number: 0655

Relationship Between Patient-Reported Outcomes to Hospitalization in
Patients Living with SLE: A Retrospective Cohort Study Utilizing the
FORWARD Lupus Registry

Minjee Park1, Sofia Pedro2, Jean-Francois Ricci1, Kaleb Michaud3 and Patti Katz4, 1Alira Health, Basel, Switzerland,
2Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 3University of Nebraska Medical Center, Omaha,
NE, 4UCSF, San Rafael, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a complex autoimmune disease with diverse symptoms
and multisystemic manifestations. Reducing exacerbations (flares), often leading to hospitalization, remains a challenge in
the care of patients with SLE. This study aims to understand the association of validated Patient Reported Outcomes
(PROs) such as Systemic Lupus Activity Questionnaire (SLAQ) and Brief Index of Lupus Damage (BILD) to hospitalization.

Methods: The FORWARD Lupus Registry (FLR) is a US longitudinal patient-reported registry, collected through FORWARD,
The National Databank for Rheumatic Diseases. Patients with at least two consecutive FLR biannual surveys who completed
age, sex, SLAQ, SLAQ flare component, and BILD at baseline and hospitalization (emergency room (ER) and/or all-cause
hospitalization) at their consecutive biannual survey were included. Descriptive analyses were conducted on socio-
demographics, disease characteristics, Rheumatic Disease Comorbidity Index (RDCI), and treatment at baseline, stratified
by hospitalization (0 or 1+). Group differences were assessed using t-test and Chi-square tests (or Fisher’s exact test), when
appropriate. Three distinct multivariate logistic regression models examined the relationship of prior SLAQ score, SLAQ flare
component, BILD score to hospitalization, individually, and adjusting for potential confounders (age, sex, insurance type,
total annual income, RDCI, and treatments).

Results: Out of 383 FLR patients, 98 (25.6%) had an ER visit or all-cause hospitalization in their consecutive biannual survey
(22.7% ER, 13.8% all cause-hospitalization, 11% both from the total). The mean BILD and SLAQ score were significantly
higher in the ≥ 1 Hospitalization group (BILD: 4.21 (SD 2.43) vs 3.18 (SD 2.03), p< 0.001; SLAQ: 14.45 (SD 7.99) vs 9.79
(SD 6.68), p < 0.001), with more flares reported through the SLAQ flare component (70% vs 51%, p< 0.001) (Table 1). SLAQ
score and SLAQ flare component were significant predictors of hospitalization in their respective models (OR=1.07; 95%CI:
1.02-1.11, OR=2.26; 95%CI: 1.24-4.14), while BILD score showed a similar trend but was not statistically significant
(OR=1.10; 95%CI: 0.96-1.27). RDCI was a statistically significant predictor of hospitalization in all three multivariate models,
increasing the odds of hospitalization (OR=1.33, 95%CI 1.15-1.54, OR=1.25, 95%CI 1.07-1.46, OR=1.29; 95%CI:
1.11-1.51).

Conclusion: SLE patients with higher SLAQ score, or having any flare reported by the SLAQ flare component irrespective of
the severity are at higher risk of hospitalization. Patient-reported disease activity should be considered in clinical setting for
the evaluation of SLE patients and the management of lupus to minimize frequency of flares.

Disclosure: M. Park: None; S. Pedro: None; J. Ricci: Janssen, 2, Novartis, 2, Roche, 3, UCB, 2; K. Michaud: None;
P. Katz: None.

Abstract Number: 0656

Lupus Myocarditis: Clinical Characteristics, Cardiac Magnetic Resonance
Imaging Findings and Outcomes

María del Carmen Zamora-Medina1, Erik Cimé-Aké2, Emilio G. Lazarini2, Wallace Rafael A. Muñoz-Castañeda3 and
Hilda Fragoso-Loyo2, 1Instituto Nacional de Perinatología "Isidro Espinoza de los Reyes". Rheumatology Department,
Mexico City, Distrito Federal, Mexico, 2Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology
and Rheumatology Department, Mexico City, Mexico, 3Hospital Medica Sur. Rheumatology Department, Mexico City,
Distrito Federal, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Limited information about lupus myocarditis (LM) comes from small case series. The aim of our
study is to describe and compare clinical characteristics, cardiac imaging findings and outcomes in patients with LM, non-
LM and patients with active systemic lupus erythematosus (SLE) without myocarditis.

Methods: We conducted a retrospective case-control study in a tertiary care center. We identified all cases of LM from
2005-2021 through electronic data base. Cases: patients with SLE diagnosis according to the 2019 ACR/EULAR criteria
who met the criteria for clinically suspected acute myocarditis and a cardiac magnetic resonance (CMR) compatible were
included. Patients with preexisting cardiac disease were excluded. Control groups: 1. patients with moderate/severe active
SLE without history of myocarditis, paired 1:1 with cases according to age, gender and disease duration; 2: patients with
diagnosis of acute myocarditis and CMR compatible, with no signs or symptoms suggestive of SLE (non-LM). All patients
in LM and non-LM groups had a CMR compatible with myocarditis according to Lake Louise criteria. Patients were
follow-up for two years. We compared demographic, clinical and laboratory characteristics, and outcomes in cases and
both control groups. Disease activity and damage accrual at inclusion and follow-up was compared in patients with LM
and control group 1. Echocardiographic and CMR findings were compared between case group and control group 2.

Table 1. Main echocardiographic and CMR findings in lupus myocarditis and non-lupus myocarditis. Data are expressed as proportions (percent-
ages) or medians (interquartile ranges). Statistical analysis: Chi-square or Fisher’s exact tests were used for nominal variables, the Wilcoxon rank-
sum test was used for numerical variables. LVEF: Left ventricular ejection fraction; PAH: Pulmonary arterial hypertension; PASP: Pulmonary artery
systolic pressure; LV: left ventricle; T2w: Intensity of T2 signal; RV: right ventricle. *Statistically significant.
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Results: Thirty two patients (31 women), with a median age of 29 years (IQR 22-38.1) were included in LM group. Same
number of patients were included in both control groups. No differences in age were found (p=0.3). At inclusion, there were
no differences in clinical characteristics among the SLE groups. However, the SLICC/ACR DI was higher in the LM group
compared to control group 1. Additionally, no differences were found in clinical and electrocardiographic data between
LM and non-LM patients. Reduced LVEF < 50% (56.3% vs 18.8%, p=0.002), wall motion abnormalities (71.9% vs 25%,
p< 0.001) and increased pulmonary systolic artery pressure ≥30 mmHg (37.5% vs 3.1%, p< 0.001) were more frequent
echocardiographic findings in LM compared to non-LM. Mean LVEF was lower in LM (49.5% vs 63.5%, p=0.007) during
acute myocarditis episode. CMR showed increased pericardial effusion (56.3% vs 5.6% p< 0.001), pericardial thickening
(68.8% vs 21.9%, p< 0.001), valvular abnormalities (87.5% vs 3.1% p< 0.001) and late gadolinium enhancement
(LGE) (65.5 vs 37.5, p=0.02) in LM compared to non-LM (Table 1). Outcomes: invasive mechanical ventilation and ICU
admission were increased in LM group, compared to both control groups (28.1% vs 3.1% vs 6.3%, p=0.004 and 25% vs
3.1% vs 6.3%, p=0.012, respectively), although no difference in deaths were seen at two years follow-up compared to
non-LM (15.6% vs 0 vs 6.3%, p=0.054).

Conclusion: Impaired left ventricular systolic function along with wall motion abnormalities, pericardial involvement, LGE
and cardiac valve regurgitation are the main imaging findings in LM. Lupus myocarditis is a severe manifestation in SLE
patients associated with increased ICU admissions and invasive mechanical ventilation.

Disclosure: M. Zamora-Medina: None; E. Cimé-Aké: None; E. G. Lazarini: None; W. Muñoz-Castañeda: None;
H. Fragoso-Loyo: None.

Abstract Number: 0657

Data-driven Bayesian Network Analysis for Predicting Difficult-to-treat
(DTT) Lupus Nephritis

Jagan K L1, Augustine Jose2, Vishnupriya G1, Dellan S1, Dhanush S1, Samskruthi Reddy Tokala1, Bhavana Mashetty1,
Chengappa Kavadichanda3, Sachith ganapathy1, Aishwarya Gopal4, Rithik Roshan1, Sareddy Sai vignesh Reddy1, Sonal
Mehra5, Molly Thabah1 and Vir Singh Negi6, 1Jawaharlal Institute of Postgraduate Medical Education and Research,
Puducherry, Puducherry, India, 2Jawaharlal Institute of Postgraduate Medical Education and Research, Gorimedu,
Puducherry, India, 3Jawaharlal Institute of Postgraduate Medical Education and Research, pondicherry, Puducherry,
India, 4Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), Pondicherry, Puducherry, India,
5JAYPEE HOSPITAL, Noida, Uttar Pradesh, India, 6AIIMS, Bilaspur, Puducherry, Puducherry, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is a serious manifestation of systemic lupus erythematosus (SLE), with 14-33%
failing to respond to standard treatments. This study assesses treatment outcomes and mortality among LN patients unre-
sponsive to first-line immunosuppressive therapies.

Methods: The renal biopsy registry was screened for individuals with at least one biopsy between 2004 and 2023. Patients
with class III, IV, and V LN at the first biopsy were included. We recorded demographic, clinical, laboratory, and histopatho-
logical features. A Bayesian Network (BN) model was used to predict outcomes, representing conditional dependencies
between variables and estimating event probabilities. Five BN models were created for different outcomes: death, ESRD,
PR/NR, worsening creatinine, and any event. Significant associations from univariate analysis were included in the final BN
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model. The Tree Augmented Naïve Bayes (TAN) algorithm was used for structure learning, while Maximum Likelihood Esti-
mation (MLE) was used for parameter learning. Ten-fold cross-validation ensured model robustness, with sensitivity, spec-
ificity, PPV, NPV, error rate, and Gini coefficient assessed for predictive performance. BN modeling was performed using
Netica 6.09.

Results:We identified 402 SLE patients (92.7% women) with biopsy-proven LN and complete records, with at least 2-year
follow-up. Sixty patients had poor outcomes (worsening creatinine, ESRD, death). Of these, 31.6% received 2 inductions,
20% received 3 inductions, and 10% received >3 inductions. IV cyclophosphamide was used in 91.6% of first inductions,
with mycophenolate mofetil in 8.3%. Complete remission rates for first, second, and third inductions were 11%, 0%, and
1%, respectively. Significant predictors of poor outcomes included elevated SLEDAI-2K scores, increased SLICC ACR
damage indices, hypertension, anemia, and high serum creatinine levels. Low serum albumin and high UPCR at follow-up
were also associated with poor prognosis.
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Conclusion: This study demonstrates the utility of BN analysis in predicting DTT LN. Using the TAN algorithm, we con-
structed robust BN models that accurately estimate poor outcomes, including worsening renal function, ESRD, and mortal-
ity. Identified predictors are critical for early intervention and personalized treatment, improving patient management and
outcomes in lupus nephritis.

Disclosure: J. K L: None; A. Jose: None; V. G: None; D. S: None; D. S: None; S. Tokala: None; B. Mashetty: None;
C. Kavadichanda: None; S. ganapathy: None; A. Gopal: None; R. Roshan: None; S. Reddy: None; S. Mehra: None;
M. Thabah: None; V. Negi: None.
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Abstract Number: 0658

Zetomipzomib (KZR-616), a First-in-Class Selective Immunoproteasome
Inhibitor, Demonstrated Improvements in SLE/LN Disease Measures and
Biomarkers in Patients with Highly Active SLE or Nephrotic Range
Proteinuria in the Open-label Phase 1b/2 MISSION Study

Richard Furie1, Amit Saxena2, Samir Parikh3, Richard Leff4, Lucas Bohnett5, Kathryn Ray6, Brian Tuch4, Janet Anderl4,
Jennifer Whang4 and Kiruthi Palaniswamy7, 1Northwell Health, Manhasset, NY, 2NYU School of Medicine, New York, NY,
3Ohio State University, Columbus, OH, 4Kezar Life Sciences, South San Francisco, CA, 5Kezar Life Sciences, El Cajon,
6Kezar Life Sciences, Mill Valley, CA, 7Kezar Life Sciences, Inc, South San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Zetomipzomib is a selective inhibitor of the immunoproteasome with anti-inflammatory and immu-
nomodulatory potential without evidence of immunosuppression to date. The MISSION study (NCT03393013), a Phase
1b/2, open-label study of zetomipzomib in patients with SLE ± LN, demonstrated both clinically meaningful renal responses
in LN patients who had not previously responded to standard of care therapy and improvement across multiple exploratory
SLE disease activity measures and biomarkers. Additional analyses of patients with highly active SLE and patients with
nephrotic range proteinuria are presented here.

Methods: Patients who completed 13 weeks of zetomipzomib treatment at the target dose of 60 mg once weekly in Phase
1b (cohorts 2a, 2b, and 2c) and 24 weeks of zetomipzomib in Phase 2 were included in this analysis. Highly active SLE was
defined as SLE patients with non-renal (nr) SLEDAI ≥10 (Phase 1b); nephrotic range proteinuria was defined as 24-hour
urine protein to creatinine ratio (UPCR) ≥3 at baseline (Phase 1b and 2). SLE and LN disease measures, including BILAG
(Phase 1b), UPCR, and a modified SLE Responder Index-4 (mSRI-4) defined as nrSLEDAI improved by ≥4 (exclusive of
the 4 kidney domains), no worsening of Physician Global Assessment (PGA) ≥ 0.30 points (0-3 Likert scale) and no new

Figure 1. Shifts From Baseline in Mucocutaneous or Musculoskeletal BILAG Domain Scores Following Zetomipzomib Treatment in Patients with
nrSLEDAI ≥10 in Phase 1b Cohorts 2a, 2b and 2c
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BILAG A or 2 BILAG B organ domain scores, were evaluated. Biomarker analyses were performed on samples, including
whole blood, cryopreserved peripheral blood mononuclear cells, plasma, and urine.

Results: Ten evaluable patients in Phase 1b were classified as highly active SLE at baseline (mean nrSLEDAI: 10.4). Six of
the 10 patients had mSRI-4 responses at Week (W) 13 (end of treatment [EOT]), and 4 of those 6 patients maintained their
responses at W25 (end of study [EOS]). At baseline, patients with highly active SLE largely displayed mucocutaneous or
musculoskeletal manifestations, and mucocutaneous and musculoskeletal BILAG domains improved with zetomipzomib
treatment in Phase 1b; Figure 1.

One patient in Phase 1b and 4 patients in Phase 2 had nephrotic range proteinuria at baseline (mean UPCR: 5.4). After
24 weeks of zetomipzomib treatment, 3 of the 4 patients in Phase 2 achieved a ≥50% reduction in UPCR at W25 (EOT)
and at W37 (EOS); the one patient in Phase 1b also achieved a ≥50% reduction in UPCR by W25 (EOS). In addition, 2 of
the 4 patients in Phase 2 improved in SLEDAI domains beyond the renal domains with nrSLEDAI improvement by ≥4 without
worsening of PGA ≥ 0.30 points at W25 (EOT), and the Phase 1b patient had a mSRI-4 response at W25 (EOS).

Zetomipzomib administration was associated with a shift in the gene expression profile observed in highly active SLE
patients towards the baseline profile of non-highly active SLE patients. Gene modules and immunophenotyping revealed
changes in B and T lymphocyte populations compared to baseline. Numerous immune-related urine biomarkers, including
CD163 and MCP-1, decreased in Phase 2 nephrotic patients over the course of treatment.

Conclusion: Results from this subgroup analysis suggest that treatment with zetomipzomib 60 mg once weekly is effective
across multiple organ systems in patients with highly active SLE as well as in those with nephrotic range proteinuria
(UPCR ≥3).

Disclosure: R. Furie: AstraZeneca, 1, 2, 6; A. Saxena: AbbVie/Abbott, 1, AstraZeneca, 1, Aurinia, 2, Bristol-Myers
Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2; S. Parikh: Alexion, 2, Aurinia, 2, Kezar life sci-
ences, 2; R. Leff: Kezar Life Sciences, 7, 8, 11; L. Bohnett: Acadia Pharmaceuticals, Inc., 11, 12, Stock holdings from
past employment that includes Restricted Stock Units, Dexcom, Inc., 11, 12, Stock holdings from past employment
that includes Restricted Stock Units, Kezar Life Sciences, Inc., 3, 11;K. Ray: Kezar Life Sciences, 3, 11;B. Tuch: Kezar
Life Sciences, 2, 11; J. Anderl: Kezar Life Sciences, 3, 11; J. Whang: Kezar Life Sciences, 3, 11; K. Palaniswamy:
Kezar Life Sciences, Inc, 3, 11.

Abstract Number: 0659

Obinutuzumab Benefits Patients with Active Lupus Nephritis Irrespective
of Baseline Proteinuria Severity: A Post Hoc Analysis of a Phase II Trial

Richard Furie1, Jorge A. Ross Terres2, Elsa Martins3, Imran Hassan4, Thomas Schindler3, Jay Garg5, William
F. Pendergraft III6, Ana Malvar7 and Brad Rovin8, 1Northwell Health, Manhasset, NY, 2Genentech, Inc,, San Francisco,
3F. Hoffmann-La Roche Ltd, Basel, Switzerland, 4Hoffmann-La Roche Ltd, Mississauga, Canada, 5Genentech, Inc., South
San Francisco, CA, 6Genentech, Inc., Chapel Hill, NC, 7Organizaci�on Médica de Investigaci�on, Buenos Aires, Argentina,
8The Ohio State University, Columbus, OH
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Background/Purpose: Lupus nephritis (LN) is the most common severe organ-threatening manifestation of systemic lupus
erythematosus (SLE). The randomized, placebo-controlled, Phase II NOBILITY trial (NCT02550652) demonstrated superior-
ity of obinutuzumab over placebo for achievement of complete and overall renal responses at Week 52, when added to
standard-of-care mycophenolate mofetil and corticosteroids in patients with proliferative LN.1 Recent and ongoing registra-
tional clinical trials in LN use composite primary endpoints driven primarily by reduction in proteinuria. Improvement of pro-
teinuria to < 0.7-0.8 g/day after new-onset LN or LN flare positively influences long-term kidney health. This post hoc
analysis assessed the achievement of complete renal response (CRR) in participants from the NOBILITY trial using primary
endpoint definitions from the ongoing REGENCY as well as the BLISS-LN2 trials and evaluated the effect of baseline protein-
uria on REGENCY CRR attainment.

Methods: Primary and modified primary endpoints from the Phase III REGENCY trial (NCT04221477) and a modified pri-
mary endpoint from the Phase III BLISS-LN trial2 (NCT01639339) were used for this analysis at Weeks 52, 76 and 104. End-
point measures were defined as follows: REGENCY CRR (estimated glomerular filtration rate [eGFR] ≥85% of baseline, urine
protein-to-creatinine ratio [UPCR] ≤0.5 g/g and no treatment failure or rescue therapy), modified REGENCY CRR (eGFR
≥85% of baseline eGFR, UPCR ≤0.7 g/g and no treatment failure or rescue therapy) and modified BLISS-LN primary efficacy
renal response (PERR; eGFR ≥80% of baseline eGFR or eGFR ≥60 mL/min, UPCR ≤0.7 g/g and no treatment failure or res-
cue therapy). Subgroup efficacy analyses were performed by baseline UPCR < 2 vs ≥2 g/g and < 3 vs ≥3 g/g. Cochran-
Mantel-Haenszel test stratified for region (US vs non-US) and race (Afro-Caribbean/African American vs others) was used
to compare the CRRs between the treatment arms. All patients met the American College of Rheumatology classification cri-
teria for SLE and had biopsy-proven proliferative LN.

Results: Obinutuzumab with standard-of-care therapy was superior to placebo with standard-of-care therapy when using
the REGENCY CRR definition with the existing UPCR ≤0.5 g/g or with the modified UPCR cutoff of ≤0.7 g/g at Weeks
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76 and 104 as well as the BLISS-LN PERR definition at Week 104 (Figure 1). In addition, the efficacy of obinutuzumab
administration with standard-of-care therapy compared to placebo with standard-of-care therapy was observed irrespec-
tive of baseline proteinuria levels (Figure 2).

Conclusion: The favorable effects of obinutuzumab, in combination with standard therapy, were replicated with the
REGENCY and BLISS-LN primary endpoint definitions. Beneficial effects of obinutuzumab were also demonstrated regard-
less of baseline levels of proteinuria. Obinutuzumab is currently undergoing further evaluation in patients with active prolifer-
ative LN in the global, registrational, Phase III REGENCY trial (NCT04221477).

References

1. Furie RA, et al. Ann Rheum Dis. 2022;81(1):100-107.
2. Furie RA, et al. N Engl J Med. 2020;383(12):1117-1128.

Disclosure: R. Furie: AstraZeneca, 1, 2, 6; J. Terres: F. Hoffmann-La Roche Ltd, 8, Genentech, 3; E. Martins:
F. Hoffmann-La Roche Ltd, 3; I. Hassan: F. Hoffmann-La Roche Ltd, 3, 8; T. Schindler: F. Hoffmann-La Roche Ltd,
3, 8; J. Garg: F. Hoffmann-La Roche Ltd, 8, Genentech, Inc., 3;W. Pendergraft III: F. Hoffmann-La Roche Ltd, 8, Gen-
entech, Inc., 3; A. Malvar: F. Hoffmann-La Roche Ltd, 2, Genentech Inc., 2; B. Rovin: F. Hoffmann-La Roche Ltd,
2, Genentech, Inc., 2.
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Abstract Number: 0660

Hydroxychloroquine Users at Lower Risk of Kidney Function Decline in
Lupus Nephritis

Shivani Garg1, Brad Rovin2, Brad Astor1, Tripti Singh1, Lexie Kolton1, Callie Saric1, S. Sam Lim3 and Christie Bartels4,
1University of Wisconsin, School of Medicine and Public Health, Madison, Madison, WI, 2The Ohio State University,
Columbus, OH, 3Emory University, Atlanta, GA, 4University of Wisconsin School of Medicine and Public Health,
Madison, WI
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Background/Purpose: Hydroxychloroquine (HCQ) is the cornerstone in treatment of systemic lupus erythematosus (SLE),
yet its role in preventing kidney function decline in lupus nephritis (LN) is debated. While studies showed that HCQ prevents
kidney damage in SLE and LN flares, Pokroy-Shapira et al. and Wu et al. reported worsening or no significant improvement
in kidney function in LN with HCQ use. Given conflicting information, universal use of HCQ in LN could be limited despite
guideline recommendations. Therefore, we analyzed data from our longitudinal inception cohort to examine the time-varying
effect of HCQ on kidney function decline in LN.

Methods: Data were abstracted from adult LN patients who underwent kidney biopsy between 1994-2022 to confirm LN
diagnosis. Data included demographics, social factors, comorbidities, and pathologic findings (LN class, chronicity & activity
indices, renal arteriosclerosis) at LN diagnosis. All glomerular filtration rate (eGFR) values from 6 months before LN diagnosis
through last follow-up were abstracted. Prescription data were abstracted to estimate HCQ exposure time after LN diagno-
sis. The primary outcomewas sustained eGFR decline, defined as 30% or more reduction from baseline at the last 3 consec-
utive visits. We examined the association between HCQ exposure and the time to sustained eGFR decline using
multivariable Cox regression models. We also calculated the eGFR slope to examine the time-varying effect of HCQ use
on eGFR slope over time.

Results: Sixty six (33%) of 201 patients experienced a sustained eGFR decline (Table 1). Patients with sustained eGFR
decline were older, more likely to have CKD stage ≥3 at diagnosis, and had shorter HCQ exposure time.

After adjusting for covariables, each 5-year increase in HCQ exposure was associated with 58% lower risk of sustained
eGFR decline (adjusted HR (aHR) = 0.42, 95% CIs 0.23-0.74, p = 0.003; Table 2A). Chronicity & activity index scores
and no/public insurance at LN diagnosis were associated with higher risk of eGFR decline, while achieving renal remission
at 12 months was associated with a 70% lower risk of eGFR decline (Table 2A). HCQ exposure remained strongly associ-
ated with lower eGFR decline after adjusting for covariables and confounders (Table 2B). In a subgroup analysis including
patients with CKD stage ≥3 at LN diagnosis, HCQ exposure was associated with 90% lower risk of eGFR decline (aHR
0.10, 95% CIs 0.03-0.40, p-value = 0.001, data not shown). Finally, eGFR slope differed significantly for HCQ users
vs. non-users (Figure 1, -0.90 vs. -2.7 ml/min/1.73 m2/year; p=0.003).

Conclusion: In LN, HCQ use is significantly associated with a) 58% lower risk of sustained kidney function decline; b) 90%
lower risk of kidney function decline in particularly those with chronic kidney disease Stage 3 or more at lupus nephritis diag-
nosis; c) less steep eGFR slope over time. Future CKD prevention efforts should encourage HCQ use in all patients with LN
and prospectively examine its impact on health outcomes in LN.

1362

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1363

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 2A. Adjusted Cox Regression Model Showing Factors Associated with Sustained eGFR Decline of ≥30%; Table 2B. Sequential Adjusted
Cox Regression Models Showing the Effect of HCQ Exposure on Sustained eGFR Decline of ≥30%
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Disclosure: S. Garg: None; B. Rovin: F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2; B. Astor: None; T. Singh:
None; L. Kolton: None; C. Saric: None; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK,
2, Novartis, 5, UCB, 5; C. Bartels: None.

Abstract Number: 0661

Validity, Reliability and Responsiveness of Lupus Impact Tracker and
LupusPRO: AURORA Trial

Meenakshi Jolly1, Matt Truman2, Ronald Flauto3 and Kathryn Dao4, and AURORA, 1Rush University Medical Center,
Chicago, 2Aurinia Pharmaceuticals, Victoria, BC, Canada, 3Aurinia Pharmaceuticals, Rockville, MD, 4Aurinia
Pharmaceuticals, Dallas

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Voclosporin used in addition to Mycophenolate Mofetil and low dose oral steroids in patients with
active Lupus Nephritis (LN) was found to be superior to Placebo in Phase 3, global, double blind, randomized control trial
(AURORA 1). Herein we report the post-hoc analysis results of patient reported outcome (PRO) measures Lupus Impact
Tracker (LIT), LupusPRO (V1.7) used in this clinical trial. LIT is short 10 item unidimensional, while LupusPRO is multidimen-
sional with 43 items.
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Methods: 357 patients with biopsy proven active LN were randomized to receive voclosporin 23.7 mg BID or a pla-
cebo, in addition to background standard of care. Primary Outcome of interest was complete renal response (CRR)
at week 52. PRO measurements were obtained at baseline, 12-, 24- and 52-weeks using (LIT), LupusPRO and
SF36. We evaluated Internal consistency reliability (ICR), Convergent validity (CV) using Cronbach alfa and correlation
coefficient. We compared magnitude and direction of changes in LIT and LupusPRO domains at varied time points
using SF36 Question 1 of self-reported change in health, where we defined ‘Worse’ as a drop of at least 1 category
from baseline and ‘Improved’ being an increase of at least 1 category from baseline. T test was used to make com-
parisons with a p value ≤0.05 considered significant.

Results: At baseline, ICR of LIT (0.89) and LupusPRO domains (Table 1) were fair. There was good convergent validity of LIT
and LupusPRO domains with SF-36 Physical and Mental component summary (PCS & MCS). The three item Lupus Symp-
tom domain had the highest correlation with disease activity (SLEDAI -0.29, p < 0.001).

Improvements could be seen as early as 12 weeks. Both LIT and LupusPRO (HRQOL) domains showed responsiveness to
change in the appropriate direction at weeks 12, 24 and 52 (Table 2 & 3). LupusPRO HRQOL cognition and procreation
domains were less responsive to changes in health; while of the non HRQOL LupusPRO domains, only Desires-Goals
domain, showed some responsiveness to change in health at week 24.

Conclusion: Both LIT and LupusPRO show good psychometric properties in this clinical trial, including responsiveness. LIT
is short, while LupusPRO is comprehensive. For clinical trials, LIT or LupusPRO HRQOL domains inclusion may be more apt
to capture proximal effects of the disease and the proposed intervention. LupusPRO Non HRQOL domains may not change
quickly and are more appropriate to evaluate in a routine patient care setting to assess distal impacts of the disease/treat-
ment, available internal and external resources, and their satisfaction with the care.

Disclosure: M. Jolly: AURINIA, 1, 9, 10;M. Truman: Aurinia Pharmaceuticals, 2; R. Flauto: aurinia, 3; K. Dao: aurinia,
3, Bristol me, 1, Novartis, 1.

Abstract Number: 0662

Deucravacitinib, a First-in-Class, Oral, Selective, Allosteric Tyrosine
Kinase 2 Inhibitor, in SLE: Efficacy by Baseline Demographics and Disease
Characteristics in the Phase 2 PAISLEY Trial

Eric Morand1, Cristina Arriens2, Laura Geraldino3, Ann E. Clarke4, Samantha Pomponi5, Coburn Hobar5, Thomas
Wegman6, Ravi Koti5, Subhashis Banerjee5 and Ronald Van Vollenhoven7, 1School of Clinical Sciences, Monash
University, Melbourne, Victoria, Australia, 2Department of Arthritis and Clinical Immunology, Rheumatology, Oklahoma
Medical Research Foundation and Department of Medicine, University of Oklahoma Health Sciences Center, Oklahoma
City, OK, 3Division of Rheumatology, Department of Medicine, Columbia University, New York, NY, 4Division of
Rheumatology, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada, 5Bristol Myers Squibb,
Princeton, NJ, 6Bristol Myers Squibb, Beaver Falls, PA, 7Department of Rheumatology and Clinical Immunology,
Amsterdam University Medical Centers, Amsterdam, Netherlands
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase (TYK2) inhibitor approved
in multiple countries for the treatment of adults with moderate to severe plaque psoriasis. Deucravacitinib selectively inhibits
TYK2-mediated signaling of certain cytokines, such as type I interferons, involved in SLE. In the 48-week, double-blind,
phase 2 PAISLEY trial (NCT03252587) of deucravacitinib in patients with active SLE, the primary endpoint and all key sec-
ondary endpoints were met with the deucravacitinib 3-mg twice-daily (BID) dose, which demonstrated superiority to pla-
cebo for the primary endpoint of SLE Responder Index-4 (SRI[4]) response at week 32 and all secondary endpoints at
week 48. The aim of this post hoc analysis was to evaluate the efficacy of deucravacitinib 3 mg BID vs placebo at week
48 by baseline demographics and disease characteristics in subgroups of patients treated in the PAISLEY trial.

Methods: Patients with active SLE were randomized 1:1:1:1 to placebo (n = 90) or deucravacitinib 3 mg BID (n = 91), 6 mg
BID (n = 93), or 12 mg once daily (n = 89). Key secondary endpoints at week 48 were analyzed according to baseline demo-
graphics and disease characteristics, including race, baseline glucocorticoid (GC) use, baseline SLE Disease Activity Index-
2000 (SLEDAI-2K) score, and disease duration. Study endpoints included SRI(4) response, British Isles Lupus Assessment
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Group–based Composite Lupus Assessment (BICLA) response, a ≥ 50% reduction from baseline in Cutaneous Lupus Ery-
thematosus Disease Area and Severity Index activity score (CLASI-50) in patients with a CLASI activity score of ≥ 10 at base-
line, and a ≥ 50% reduction from baseline in active (swollen plus tender) joint count (JC-50) in patients with an active joint
count of ≥ 6 at baseline. The deucravacitinib 3-mg BID dose generated the optimal benefit-risk profile vs placebo; therefore,
for this post hoc analysis, the 3-mg BID dose was determined to be representative of the efficacy of the drug. Response
rates were reported with a prespecified nonresponder imputation method for missing values or patients who took prespeci-
fied prohibited medications. All analyses were descriptive.

Results: Baseline demographics and disease characteristics were well balanced between the deucravacitinib and placebo
arms. Overall, SRI(4) and BICLA response rates increased with deucravacitinib 3 mg BID vs placebo at week 48, regardless
of patient race, GC use at baseline, baseline SLEDAI-2K score, or disease duration (Figure 1). Similarly, CLASI-50 and JC-
50 response rates increased with deucravacitinib 3 mg BID vs placebo in these subgroups (Figure 2). Data interpretation for
some subgroups was limited by low patient numbers.

Conclusion: In the phase 2 PAISLEY trial, deucravacitinib 3 mg BID was associated with improved SRI(4), BICLA, CLASI-
50, and JC-50 response rates at week 48 in multiple patient subgroups with select baseline demographics and disease
characteristics. These findings will be validated in the ongoing phase 3 trials of deucravacitinib in SLE.

Disclosure: E. Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragon-
fly, 2, Eli Lilly, 5, EMDSerono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche,
5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 1, 6, Bristol Myers Squibb, 1, 5, Caba-
letta, 1, GSK, 1, Health & Wellness Partners, 1, Kezar, 1, Synthekine, 1, UCB, 1; L. Geraldino: Aurinia, 1, 2, Bristol
Myers Squibb, 1, 2; A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers Squibb, 2, GSK, 2, 5, 6, Otsuka Pharmaceutical,
1, Roche, 1; S. Pomponi: Bristol Myers Squibb, 3, 12, Shareholder; C. Hobar: Bristol Myers Squibb, 3, 12, Share-
holder; T. Wegman: Bristol Myers Squibb, 3, 8; R. Koti: Bristol Myers Squibb, 12, Employee of Syneos Health, provid-
ing statistical services to Bristol Myers Squibb, at the time of study conduct; S. Banerjee: Bristol Myers Squibb, 3, 8;
R. Van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb, 5, Celgene, 2, Eli Lilly,
5, Galapagos, 2, 6, Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational programs, Roche, 12, Sup-
port for educational programs, Servier, 2, UCB, 2, 5, 6.

Abstract Number: 0663

Treatment Patterns and the Prevalence of Kidney Biopsy-Confirmed LN
in Patients with SLE and Proteinuria: A Multicenter Cohort Study

Arushi Ramnarain1, Xiaomeng Xu2, Joanna Kent3, Sagar Jagtiani4, Worawit Louthrenoo5, Laniyati Hamijoyo6, Shue-Fen
Luo7, Yi-Hsing Chen8, Jiacai Cho9, Chiu Wai Shirley Chan10, Sandra Navarra11, Haihong Yao12, Lydia Pok13, BMDB
Basnayake14, Zhuoli Zhang15, Madelynn Chan16, Sang-Cheol Bae17, Yasuhiro Katsumata18, Jun Kikuchi19, Sean O’Neill20,
Fiona Goldblatt21, Yih Jia Poh22, Mark Sapsford23, Nicola Tugnet24, Kristine Pek Ling Ng25, Cherica Tee26, Yoshiya
Tanaka27, Mandana Nikpour28, Alberta Hoi29, Eric Morand30 and Rangi Kandane-Rathnayake31, 1Monash Health,
Melbourne, Victoria, Australia, 2GSK, Value, Evidence & Outcomes, Singapore, Singapore, 3Monash University,
Department of Nephrology, Monash Health and Department of Medicine, Melbourne, Australia, 4Glaxo Smith Kline,
Singapore, Singapore, 5Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand, Chiang Mai, Thailand, 6Hasan
Sadikin Hospital, Jakarta Selatan, Indonesia, 7Chang Gung Memorial Hospital, Taipei, Taiwan, 8Taichung Veterans
General Hospital, Taichung, TW, Taichung, Taiwan (Republic of China), 9National University Hospital, Singapore,
Singapore, 10Division of Rheumatology and Clinial Immunology, Department of Medicine, the University of Hong Kong,
Hong Kong, Hong Kong, China, 11University of Santo Tomas, Manila, Philippines, 12People’s Hospital, Peking University
Health Science Center, Department of Rheumatology and Immunology, Beijing, China, 13University of Malaya Medical
Center, Department of Medicine, Faculty of Medicine,, Kuala Lumpur, Malaysia, 14Teaching Hospital, Kandy, Sri Lanka,
15Peking University First Hospital, Beijing, China, 16Tan Tock Seng Hospital, Singapore, Singapore, 17Department of
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Rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul, Republic of Korea, 18Tokyo Women’s
Medical University School of Medicine, Tokyo, Japan, 19Keio University School of Medicine, Tokyo, Japan, 20Liverpool
Hospital; Royal North Shore Hospital; University of New South Wales and the University of Sydney, Sydney, New South
Wales, Australia, 21Flinders Medical Centre, Adelaide, Australia, 22SingHealth, Singapore, Singapore, 23WDHB, Auckland,
New Zealand, 24Auckland District Health Board, Auckland, New Zealand, 25Health New Zealand, Auckland, New Zealand,
26Department of Pediatrics, College of Medicine, University of the Philippines, Manila, Philippines, 27Department of
Internal Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 28The University
of Sydney, Melbourne, Victoria, Australia, 29Monash Health, Monash University, Melbourne, AU, Melbourne, Victoria,
Australia, 30School of Clinical Sciences, Monash University, Melbourne, Victoria, Australia, 31Monash University, Clayton,
Victoria, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: LN is a common and severe manifestation of SLE. Although proteinuria is a useful diagnostic indica-
tor, kidney biopsy is necessary for definitive diagnosis and to guide management. Current utilization of kidney biopsy in
patients with SLE with proteinuria varies globally. We examined treatment patterns and the prevalence of kidney biopsy in
patients with active LN.

Methods: Adult patients with criteria-defined SLE enrolled in a multinational observational cohort were studied prospectively
between 2013 and 2020. The study cohort was limited to patients with active LN, defined as per SLEDAI criteria (proteinuria
>0.5 g/24 h or >0.05 g/mmol with or without hematuria or active urine sediment) at least once during the study period. The
first visit with proteinuria during the observation period was defined as the index visit. Patients with less than two visits or
exposure to biological agents were excluded. Characteristics of patients with a history of kidney biopsy (KB+) and those with
no kidney biopsy (KB-) were compared using Wilcoxon rank-sum (numerical variables) and Chi-
square (categorical variables) tests.

Results: In total, 1180 patients with LN (91.8% females and 93.7% of Asian ethnicity) followed over a median of 2.7 years
(interquartile range [IQR]: 1.0, 5.0) were studied. Of these, 90.9% (n=1073) received glucocorticoids (GC; median [IQR] daily
dose = 9.0mg [5.0, 20]), 63.1% (n=745) received antimalarials (AM), and 72.3% (n=853) received immunosuppressants
(IS) during the study period (Table 1). A kidney biopsy had been performed in 38.8% (n=458) of the study cohort (KB+).
Compared with the KB+ patients, KB- patients were more likely to be of Asian ethnicity (97.8% vs 87.3%, p< 0.001) and

Figure 1. Country distribution of study participants, stratified by GDP per purchasing power parity per capita.
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from a country with a gross domestic product (GDP) < Int. $20,000 (53.9% vs 27.9%, p< 0.001; Table 1 & Figure 1). While
proteinuria levels (g/mmol) were statistically higher in KB+ patients, (KB- 0.1 (0.1, 0.2) vs KB+ 0.1 (0.1, 0.3), p=0.031), esti-
mated glomerular filtration rate (eGFR) was comparable between the groups. The proportion of patients who received AM
and IS was significantly higher in the KB+ versus KB- group (AM: 68.8% vs 59.6%, p< 0.001; IS: 75.5% vs 70.2%,
p=0.046). In contrast, a lower proportion of patients in the KB+ versus KB- group received GC (88.9% vs 92.2%,
p=0.049). Other clinical indicators were similar between both groups.

Conclusion: In a multinational cohort of patients with SLEDAI-defined LN, kidney biopsy rates varied greatly between coun-
tries, despite similar eGFR and proteinuria levels, and were linked to differences in treatment exposure, highlighting variations
in international practice.

Disclosure: A. Ramnarain: None; X. Xu: GlaxoSmithKlein(GSK), 3; J. Kent: None; S. Jagtiani: GlaxoSmithKlein(GSK),
3;W. Louthrenoo: None; L. Hamijoyo: None; S. Luo: None; Y. Chen: None; J. Cho: None;C. Chan: None; S. Navarra:
Astellas, 6, AstraZeneca, 6, Biogen, 2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6;H. Yao:

Table 1. Demographics, medications use, and clinical indicators of study participants, stratified by kidney biopsy performance.
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None; L. Pok: None; B. Basnayake: None; Z. Zhang: None; M. Chan: None; S. Bae: None; Y. Katsumata: AstraZe-
neca, 6, GlaxoSmithKlein(GSK), 6; J. Kikuchi: None; S. O’Neill: None; F. Goldblatt: None; Y. Poh: None;
M. Sapsford: None; N. Tugnet: None; K. Ng: None; C. Tee: None; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas,
6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer,
6, Taisho, 5, 6, UCB, 6; M. Nikpour: AstraZeneca, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 6, Janssen, 2, 5, 6; A. Hoi: AbbVie/Abbott, 6, AstraZeneca, 5, Australian Rheumatology-
Association, 4, 12, Treasurer, Eli Lilly, 6, EUSA Pharma, 2, Limbic, 6, Moose Republic, 6, Novartis, 6; E. Morand: Abb-
Vie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono,
2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB,
5, Zenas, 2; R. Kandane-Rathnayake: GlaxoSmithKline(GSK), 5, Janssen, 5, Novartis, 5.

Abstract Number: 0664

Impact of Hydroxychloroquine and Belimumab on Early Glucocorticoid
Reduction in New-Onset Systemic Lupus Erythematosus: A Retrospective
Analysis of Risk and Protective Factors

Takehiro Nakai1, Sho Fukui2, Yukihiko Ikeda3, Hiromichi Tamaki4, Mitsumasa Kishimoto5 and Masato Okada4, 1St.
Luke’s International Hospital, Tokyo, Tokyo, Japan, 2Brigham and Women’s Hospital, Brookline, MA, 3St Luke’s
international hospital in Japan, Tokyo, Japan, 4St. Luke’s International Hospital, Tokyo, Japan, 5Department of
Nephrology and Rheumatology, Kyorin University School of Medicine, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Glucocorticoid is a critical treatment option for systemic lupus erythematosus (SLE). However, long-
term use is associated with numerous side effects and an increased risk of organ damage and mortality, necessitating early
dose reduction. Although several studies have addressed the achievement rate of glucocorticoid reduction in SLE, there is
limited information regarding the risk and protective factors involved. This study aims to fill that gap.

Methods: We conducted a retrospective analysis of medical records for SLE patients who received follow-up care at
St. Luke’s International Hospital between April 2006 and February 2023. We included patients with new-onset SLE treated
at our center, and those requiring prednisone (PSL) >20 mg/day to manage initial symptoms. We addressed the time to
achieve PSL ≤7.5 mg/day and PSL ≤5 mg/day and its risk and protective factors. We used the Kaplan–Meier method and
log-rank test to analyze the cumulative incidence of achieving these outcomes. A Cox proportional hazards model was
employed to calculate the hazard ratio (HR) for each parameter.

Results:Of the 510 patients diagnosed with SLE, 94 met the inclusion criteria. The median initial induction dose of glucocor-
ticoid was 52.50 [30.00, 75.00] mg/day, which was reduced to 7.50 [6.00, 10.00], and 5.00 [3.00, 8.00] mg/day at weeks
26, and 52, respectively. By week 52, 82.6% of patients achieved PSL ≤7.5 mg/day, and 66.3% achieved PSL ≤5 mg/day.
Univariate Cox proportional hazards model analysis indicated that early induction with belimumab and HCQ was associated
with an increased rate of achieving PSL ≤7.5 mg/day and PSL ≤5 mg/day (early belimumab exposure: achieving PSL ≤7.5
mg/day: HR 2.37, 95% CI 1.27-4.44, p < 0.001; achieving PSL ≤5 mg/day: HR 1.81, 95% CI 0.95-3.45, p = 0.070) (early
HCQ exposure: achieving PSL ≤7.5 mg/day: HR 1.43, 95% CI 0.92-2.23, p = 0.11; achieving PSL ≤5 mg/day: HR 1.42,
95% CI 0.90-2.24, p = 0.13). Positivity for anti-Sm, anti-Ro/SSA, and anti-La/SSB antibodies was associated with a
decreased likelihood of achieving PSL ≤5 mg/day (anti-Sm antibody: HR 0.40, 95% CI 0.21-0.75, p = 0.0042; anti-Ro/
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SSA antibody: HR 0.57, 95% CI 0.31-1.06, p = 0.077; anti-La/SSB antibody: HR 0.55, 95% CI 0.29-1.03, p = 0.060). No
organ manifestations, including lupus nephritis and neuropsychiatric SLE, were related to the rate of achieving PSL ≤7.5
mg/day or PSL ≤5 mg/day.

Conclusion: The use of HCQ and belimumab was associated with an increased likelihood of achieving glucocorticoid
reduction in patients with new-onset SLE.

Table 1: baseline characteristics
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Table 2: factors related to glucocorticoid reduction

Figure 1: time to achieve glucocorticoid reduction (A) time to achieve PSL≤7.5mg/day, (B) time to achieve PSL≤5mg/day
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Disclosure: T. Nakai: None; S. Fukui: None; Y. Ikeda: None; H. Tamaki: AbbVie, 6, Asahi Kasei Pharma, 6, Astellas
Pharma, 6, AstraZeneca, 6, Ayumi, 6, Dai-ichi-Sankyo, 6, Eisai, 6, Eisai Chugai Pharmaceutical, 6, GSK, 6, Kissei Phar-
maceutical, 6, Kyowa-Kirin, 6, Lilly, 6, Ono Pharmaceutical, 6, Pfizer, 6, Sanofi, 6, Takeda Pharmaceutical, 6, Tanabe-
Mitsubishi, 6; M. Kishimoto: AbbVie, 2, 6, Amgen, 2, 6, Asahi-Kasei Pharma, 2, 6, Astellas, 2, 6, Ayumi Pharma, 2, 6,
Bristol Myers Squibb, 2, 6, Chugai, 2, 6, Daiichi-Sankyo, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Novar-
tis, 2, 6, Pfizer, 2, 6, Tanabe-Mitsubishi, 2, 6, UCB, 2, 6; M. Okada: Abbott, 6, Eli Lilly and Company, 6, Mitsubishi
Tanabe Pharma, 6, Pfizer, 6, Santen Pharmaceutical, 6.

Abstract Number: 0665

Belimumab Induces Early and Sustained Resolution of Lupus
Thrombocytopenia and Lupus Arthritis

Nicolai Leuchten1, Ioannis Parodis2, Ralph Brinks3 and Martin Aringer1, 1University Medical Center and Faculty of
Medicine TU Dresden, Dresden, Germany, 2Karolinska Institutet, Karolinska University Hospital; Örebro University,
Solna, Sweden, 3University Witten/Herdecke, Witten, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Belimumab has well-established efficacy in improving overall SLE disease activity and in preventing
flares and organ damage. In clinical routine, however, the primary goal often is resolution of SLE activity in specific organ sys-
tems. For musculoskeletal manifestations, published data show efficacy, while belimumab efficacy in hematological manifes-
tations remains unclear. We therefore investigated the efficacy of belimumab in resolving thrombocytopenia and leukopenia
in patients with SLE and compared this to belimumab efficacy in lupus arthritis.

Methods: Anonymized data on musculoskeletal and hematological parameters from the five large belimumab randomized
controlled clinical trials BLISS-52 (NCT00424476), BLISS-76 (NCT00410384), BLISS-NEA (NCT01345253), BLISS-SC
(NCT01484496), and EMBRACE (NCT01632241), were provided by GSK based on a Data Sharing Agreement from 6th
November 2019. These datasets included 1,869 patients treated with an approved dose of belimumab (10 mg /kg
i.v. days 0, 14, 28, and every 4 weeks, or 200 mg s.c. weekly) and 1,217 patients on placebo, all on top of standard of care.
For each manifestation under investigation, we selected patients with activity at baseline (thrombocytopenia, leukopenia, or,
in absence of joint counts, lupus arthritis BILAG A, B, or C) and compared sustained resolution of symptoms (defined as nor-
mal cell counts or absence of arthritis by BILAG, i.e. BILAG D from the time of resolution through the end of one year) by
means of Log-rank tests.

Results: At baseline, thrombocytopenia, leukopenia, and lupus arthritis were present in 39, 346, and 1,427 belimumab
patients, and 25, 203, and 956 placebo patients, respectively. Thrombocytopenia resolved more quickly (Figure 1A), starting
from 2 weeks of therapy, and in a higher proportion of patients under belimumab (p=0.0267), with one third (13/39) of the
belimumab and 8% (2/25) of the placebo patients reaching persistent resolution. In contrast, there was no separation
between belimumab and placebo regarding resolution of leukopenia (Figure 1B). As expected, a significant (p < 0.0001)
effect of belimumab on lupus arthritis was seen, with separation of the belimumab and placebo lines starting as early as
8 weeks of treatment (Figure 1C). Lupus arthritis showed sustained resolution in 55.9% (797/1,427) of the belimumab-
treated and 47.8% (457/956) of the placebo-treated patients.
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Conclusion: This post-hoc analysis of complete data from five large belimumab phase 3 RCTs for the first time shows a
clear effect of belimumab on thrombocytopenia. Belimumab was superior to placebo in resolving lupus arthritis, with sepa-
ration observed from 8 weeks on treatment. These data further substantiate the role of belimumab in lupus arthritis and pro-
vide evidence for efficacy in lupus thrombocytopenia, but not leukopenia.

Disclosure: N. Leuchten: GlaxoSmithKlein(GSK), 1; I. Parodis: Amgen, 5, 6, AstraZeneca, 1, 2, 6, Aurinia, 1, 5, 6, Bris-
tol-Myers Squibb(BMS), 2, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Janssen, 2, 6, Novartis, 1, 2, Otsuka Pharma,
1, 2, 5, 6, Roche, 2, 5, 6; R. Brinks: None; M. Aringer: GlaxoSmithKlein(GSK), 1, 6.

Figure 1. Time to resolution of thrombocytopenia (A), leukopenia (B) and arthritis (C) persistent for the remainder of one trial under belimumab (bold
lines) and placebo (thin lines).
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Abstract Number: 0666

Interferon-stimulated Genes on Peripheral CD8+ T Cells of SLE Patients
Were the Keys for Early Response to BAFF/APRIL-targeted Therapy

Cuiling Fan1, Shixian Chen2 and Juan Li1, 1Department of Rheumatology and Immunology, Nanfang Hospital, Southern
Medical University, Guangzhou, China, Guangzhou, China (People’s Republic), 2Nanfang Hospital, Southern Medical
University, guangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease. BAFF/APRIL-
targeted therapy exert therapeutic effects through the inhibition of B-cell activating factor (BAFF) and a proliferation-inducing
ligand (APRIL), with the expectation of achieving more rapid treatment outcomes. However, achieving clinical efficacy, par-
ticularly in terms of early response, has not always been successful. Recently, it has been observed that the expression of
type I interferon-stimulated genes (ISGs) on CD8+ T cells may be associated with distinct treatment responses and progno-
ses in SLE patients. The heterogeneity in clinical response to BAFF/APRIL antagonism raises the possibility that ISGs may
potentially contribute to the resistance exhibited by some patients towards BAFF/APRIL-targeted therapy. This study aims
to detect the critical ISGs involved in the early response to BAFF/APRIL-targeted therapy for SLE by gene expression anal-
ysis of peripheral CD8+ T cells.

Methods: Six SLE patients and three healthy controls (HC) were investigated. All SLE patients received BAFF/APRIL-
targeted treatment at least 12 weeks, including three patients with active disease and three patients in the lupus low disease
activity state (LLDAS). CD8+ T cells were isolated from peripheral blood mononuclear cells, followed by RNA transcriptome
sequencing analysis. The SLE-related ISGs were screened from two datasets of the Gene Expression Omnibus database.
Differential expression analysis was conducted to investigate the similarities and disparities in gene expression across vari-
ous samples. And then, enrichment analysis of differentially expressed ISGs (DEISGs) was performed.

Results: Significant variations in gene expression profiles of CD8+ T cells were observed among the three sample groups. A
total of 756 DEGs were identified between active SLE and HC, while 602 DEGs were identified between active SLE and SLE
in LLDAS. Interestingly, analysis of SLE-related ISGs clearly discriminated between active SLE and SLE in LLDAS. ISGs were
found to be significantly up-regulated in active SLE patients following BAFF/APRIL-targeted treatment. By GO enrichment
analysis, the terms, such as related to “ type I interferon signaling pathway, response to type I interferon, regulation of virus
life cycle and cystein-type endopeptidase activity involved in cell apoptosis ”were found in these DEISGs. KEGG enrichment
analysis revealed that DEISGs mainly participated in virus-related diseases. The protein-protein interaction network revealed
robust interactions among these DEISGs. Then, USP18, SPATS2L, IFI6 and OAS3 were selected as hub ISGs.

Conclusion: The pathogenesis of SLE is multifaceted, with one contributing factor being the excessive production of IFNs
and subsequent upregulation of downstream ISGs. The present study revealed an up-regulation of ISGs expression on
CD8+ T cells in SLE patients exhibiting an inadequate early response to BAFF/APRIL-targeted therapy, suggesting that
these altered ISGs characteristics may promote the progression of lupus via BAFF/APRIL-independent pathways. This
may help explain the limited and variable clinical success with BAFF/APRIL antagonists in SLE patients.

Disclosure: C. Fan: None; S. Chen: None; J. Li: None.
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Abstract Number: 0667

Early Introduction of Biologic Agents in Systemic Lupus Erythematosus
Reduces Relapse and Glucocorticoid Maintenance Dose: A Cohort Study
from the PLEAJURE J Registry

Takehiro HIrayama1, Kohei Tsujimoto2, Kayoko Kaneko3, Sakiko Isojima4, Kunihiro Ichinose5, Yasunori Iwata6, Kenji
Oku7, Kenei Sada8, Yoshiya Tanaka9, Ayako Nakajima10, Keishi Fujio11, Masakazu Matsushita12, Takako Miyamae13,
Atsuko Murashima3 and Atsushi Kumanogoh14, 1Osaka university, Ibaraki City, Japan, 2Osaka University, Toyonaka,
Osaka, Osaka, Japan, 3National Center for Child Health and Development, Setagaya, Tokyo, Japan, 4Showa Univeristy,
Shinagawa, Tokyo, Japan, 5Shimane University, Izumo, Shimane, Japan, 6Kanazawa University, kanazawa, Japan,
7Kitazato University, Sagamihara, Kanagawa, Japan, 8Department of Clinical Epidemiology, Kochi Medical School, Kochi
University, Nankoku, Kochi, Japan, 9Department of Internal Medicine, University of Occupational and Environmental
Health, Kitakyushu, Fukuoka, Japan, 10Center for Rheumatic Diseases, Mie University Hospital, Mie, Japan, 11Department
of Allergy and Rheumatology, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan., Bunkyo, Tokyo,
Japan, 12Department of Internal Medicine and Rheumatology, Juntendo University School of Medicine, Tokyo, Japan.,
TOKYO, Japan, 13Tokyo Women’s Medical University, Tokyo, Japan, 14Osaka University, Osaka, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease with diverse clinical
manifestations and organ involvement, posing significant challenges in its management. The emergence of biologics has
increased therapeutic efficacy and reduced the long-term adverse events associated with glucocorticoid use. Although ran-
domized, double-blind, placebo-controlled trials have demonstrated the efficacy of belimumab and anifrolumab as add-on
therapies to standard treatment, there is currently a lack of evidence regarding the optimal timing for the introduction of bio-
logic agents in SLE management. Consequently, determining how to effectively incorporate these biologic agents into SLE
treatment is crucial. This study aimed to investigate the optimal timing for the introduction of biologic agents in SLE
treatment.
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Methods: The PLEASURE-J study is a multicenter, prospective cohort study involving 127 institutions in Japan, focusing on
early-onset SLE patients aged 40 years or younger at the time of diagnosis. Data were extracted from the PLEAJURE J
cohort, identifying patients who received biologic agents (belimumab, anifrolumab, or rituximab). These patients were
divided into two groups based on the timing of treatment introduction: early (within 6 months) or maintenance phase (after
6 months). The observation period was set at 3 years, and relapse was defined as an increase in prednisolone (PSL) to
4 mg or more, at the discretion of the attending physician. Outcomes (PSL dose, relapse rates, number of relapses, compli-
cations, disease activity) between the two groups were compared.

Results: Patients who received biologic agents (belimumab, anifrolumab, or rituximab; n=45, 5, and 3, respectively) were
identified. The group that received early introduction of biologic agents required a lower maintenance PSL dose compared
to the group that received biologic agents in the maintenance phase (mean of early group: 3.658 mg [95% confidence inter-
val:2.862-4.453], mean of late group: 5.771 mg [3.993-7.548], p=0.0456) (Figure 1). Additionally, the early introduction
group experienced a significant reduction in relapse rates [Log-rank test, p=0.0310] (Figure 2).

Conclusion: Early introduction of biologic agents in SLE not only suppresses disease relapse but also enables a reduction in
the maintenance PSL dose. The early introduction of biologic agents may positively impact long-term outcomes over a
period of 3 years.

Disclosure: T. HIrayama: None; K. Tsujimoto: Chugai, 12, As a specially appointed assistant professor of an
endowed chair, I indirectly received salary payments; K. Kaneko: None; S. Isojima: None; K. Ichinose: Asahi Kasei
Pharma, 6, AstraZeneca, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6; Y. Iwata: None; K. Oku: None; K. Sada:
GlaxoSmithKlein(GSK), 6; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer Ingelheim,
5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6; A. Nakajima:
None; K. Fujio: AbbVie/Abbott, 5, 6, Alexion, 6, Asahi Kasei Pharma, 1, 2, 5, 6, AstraZeneca, 5, 6, Bristol-Myers
Squibb(BMS), 5, 6, Chugai Pharmaceutical, 5, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly, 6, Gilead, 6, GlaxoSmithKlein(-
GSK), 6, Mitsubishi Tanabe Pharma, 6, Novartis, 6, Pfizer, 6, Taisho Pharmaceutical, 5, 6, Tsumura, 5;M. Matsushita:
None; T. Miyamae: None; A. Murashima: Chugai, 6; A. Kumanogoh: Asahi-Kasei, 6, Astellas, 6, Boehringer-
Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 5, 6, Eisai, 2, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Pfizer, 6.
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Abstract Number: 0668

There Are No Shortcuts: Electronic Health Record-Generated Tool Does
Not Reflect Medication Adherence in Patients with SLEin Bronx, NY

Kiera Brennan1, Kai Sun2, Anitha Ramu1, Juliann Allen1, Justina Shafik1 and Noa Schwartz3, 1Albert Einstein College of
Medicine, Bronx, NY, 2Duke University, Durham, NC, 3Albert Einstein College of Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Nonadherence to hydroxychloroquine (HCQ) is associated with poor outcomes in SLE.1 Electronic
Health Record (EHR) platforms collect data on patient medication access through dispensing reports from external pharma-
cies, potentially serving as a surrogate measure of patient medication adherence. To assess the accuracy of this tool in a
diverse, urban cohort of SLE patients, we compared the medication adherence score calculated through Epic EHR, the
most adopted EHR worldwide,2 to blood levels of HCQ, a direct measurement of medication adherence.3

Methods: Retrospective analysis of 120 patients, all satisfying the 2019 EULAR/ACR Criteria, at a tertiary academic medical
center in the Bronx, NY, who had HCQ blood levels measured between January 2023 and May 2024. Blood levels ≥750
ng/mL were considered therapeutic and those ≤200 ng/mL were considered underexposed. Epic medication possession
ratios (MPR) are determined by comparing the outpatient medication list in Epic with the number of times a medication
has been dispensed leading to a percentage score, with ≥80% considered adherent. Based on their home addresses,
patients were classified into state-specific deciles of the Area Deprivation Index (ADI), a validated tool that quantifies disad-
vantage on a neighborhood level, with higher scores indicating greater socioeconomic disadvantage.4,5 Congruency
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between Epic-derived MPR and blood HCQ levels was analyzed for the whole group and at the levels of low, moderate, and
high ADIs.

Results:Of 120 patients, 60 (50%) had therapeutic blood levels of HCQ and 21 (18%) were underexposed. For patients with
therapeutic HCQ levels, only 52% had MPRs ≥80%, while 43% of those who were underexposed still had MPRs ≥80%.
Among underexposed patients who were prescribed optimal HCQ dosing (5 mg/kg, n=10), only 20% had MPRs ≤25%.
Of the 57 patients with MPRs ≥80%, 30 (53%) had therapeutic HCQ levels; and of the 27 patients with MPRs ≤25%, only
12 (44%) had subtherapeutic HCQ levels. Congruency of blood levels of HCQ and MPR was not significantly different
between ADI levels.

Congruency of HCQ levels with Epic MPR by ADI
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Conclusion: Overall, MPRs generated by Epic EHR did not correspond with blood HCQ levels, even when accounting for
dosing strategy and ADI. For those patients with ≤200 ng/mL blood HCQ, 43% had MPRs ≥80%, suggesting that disease
education and health literacy may be a more significant barrier to medication adherence than access to medication in this
population. These findings indicate that blood HCQ levels should continue to be used to guide patient discussions regarding
medication adherence, while readily available EHR tools should be used with caution.

Disclosure: K. Brennan: None; K. Sun: None; A. Ramu: None; J. Allen: None; J. Shafik: None; N. Schwartz: None.

Abstract Number: 0669

Efficacy of Belimumab in Systemic Lupus Erythematosus: A Single-Centre
Retrospective Study

buddhika Jayaratna1, Pasan Serasinghe2, Louise Nel3, Sahil Jain3, Shrish Sangle2, Begona Lopez1, Giovanni Sanna2,
Michelle Fernando1 and David DCruz4, 1Guys & St Thomas NHS Foundation Trust, London, United Kingdom, 2Guys & St
Thomas NHS Foundation Trust, London, England, United Kingdom, 3Guys and St Thomas’ Hospital, London,
United Kingdom, 4The Louise Coote Lupus Unit, Guy’s and St Thomas’ Hospitals NHS Foundation Trust, London,
United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic multi-system autoimmune rheumatic disorder.
Despite therapeutic advances, managing SLE remains challenging due to its complex pathogenesis and variable clinical pre-
sentations. Belimumab, a monoclonal antibody targeting aberrant B cell activity, is an approved treatment for patients with
active autoantibody positive SLE.

Methods: This retrospective cohort study was conducted at a single United Kingdom centre, including patients diagnosed
with SLE who received IV Belimumab. Patient demographics, disease characteristics, laboratory results and clinical out-
comes were extracted from medical records. Disease activity was assessed using BILAG and SLEDAI scores, and damage
accrual by SLICC at baseline, 6 months and annually. Chi-square and Fisher’s exact tests evaluated responses in specific
disease manifestations after 6 months of Belimumab. Changes in immunosuppressive doses, serological markers, and
ESR were evaluated using Wilcoxon signed-rank test. Mann Whitney U test evaluated significance in damage accrual
between early and late initiation of Belimumab.

Results: 79 patients fulfilling EULAR/ACR SLE classification criteria with active SLE, characterized by elevated dsDNA and
low complements (table 1) were included. 3 patients were lost to follow up.

High baseline BILAG scores in mucocutaneous (20.3%-A, 40.5%-B), musculoskeletal (11.4%-A, 31.6%-B), and renal
(12.7%-A, 7.6%-B) domains indicated significant systemic involvement.

The majority of patients (64.9%) demonstrated significant SLEDAI improvement (≥4 points) within 6 months, sustained for 3+
years. BILAG improvement was defined as a change from A/B to C/D scores. High response rates were observed in consti-
tutional (75%), musculoskeletal (75%), and mucocutaneous (68%) domains, with statistically significant improvement only in
mucocutaneous symptoms (p=0.023). No improvement was observed in the renal domain.
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Statistically significant improvements were observed in C3, C4, dsDNA levels and ESR. (table 1) The median daily prednis-
olone dose decreased significantly from 15 mg (0-80) at baseline to 5mg (0-40) at the end of follow-up (p< 0.05). Dose
changes of MMF, MTX and AZA were not statistically significant.

There was no statistically significant difference in damage accrual between early (within 5 years of onset) and late initiation of
belimumab. During treatment with belimumab, 21% of patients experienced a disease flare and there were no deaths.

The main reasons for the discontinuation of Belimumab were ineffectiveness (26.3%), recurrent infections (3.8%) and
allergy (3.8%).

Conclusion: Belimumab improved constitutional, musculoskeletal, and mucocutaneous SLE manifestations, with statistical
significance only in mucocutaneous symptoms. These improvements were supported by statistically significant improve-
ments in serological markers (C3, C4, dsDNA, ESR) and steroid dosage. Belimumab demonstrated a significant therapeutic
benefit for a substantial proportion of patients with minimal adverse effects.
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Disclosure: b. Jayaratna: None; P. Serasinghe: None; L. Nel: None; S. Jain: None; S. Sangle: None;B. Lopez: None;
G. Sanna: None; M. Fernando: None; D. DCruz: Eli Lilly, 1, 2, GlaxoSmithKline, 1, 2, UCB, 1, 2, Vifor CSL, 1, 2.

Abstract Number: 0670

A Randomized, Open-Label, Phase III Trial Comparing Efficacy and Safety
of Intravenous Cyclophosphamide, Mycophenolate Mofetil, or
Tacrolimus as Induction Therapy in Lupus Nephritis

Alekhya Amudalapalli, Ashlesha Shukla, Abhichandra Maddineni, Sandeep Nagar, Sudhish Gadde, Harish BV, Rashmi
Ranjan Sahoo and Pradeepta Sekhar Patro, IMS and SUM Hospital, Bhubaneswar, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The optimal treatment for lupus nephritis is challenging due to its heterogeneity and the lack of
prognostic factors favoring one immunosuppressive drug over another. While cyclophosphamide-based regimens improve
renal outcomes, significant drug-related adverse effects, particularly serious infections and gonadal failure, limit its use as
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induction therapy for some patients. This study compares the efficacy and safety of intravenous cyclophosphamide, myco-
phenolate mofetil, and tacrolimus as induction treatments for lupus nephritis and to validate the potential use of CXCL10 as a
treatment response biomarker.

Methods: This 24-week randomized, open-label, prospective, parallel-arm study enrolled 82 patients diagnosed with clini-
cal or biopsy-proven lupus nephritis (LN) between November 2022 and April 2024 from a tertiary care center in eastern India.
Patients were randomly assigned in a 1:1:1 ratio to receive intravenous cyclophosphamide (CYC), mycophenolate mofetil
(MMF) or tacrolimus (TAC), in combination with hydroxychloroquine, steroids, and ACE inhibitors. All participants fulfilled
the 2019 ACR/EULAR classification criteria for systemic lupus erythematosus (SLE). The primary objective was to evaluate
the renal response (complete or partial) at week 24 of induction therapy. Continuous data were presented as mean ± stan-
dard deviation (SD) or median with interquartile range (IQR). Fisher’s exact test was used to assess the statistical significance
of differences in renal response among the three groups. Serum CXCL10 was measured at baseline and post-treatment
using the enzyme-linked immunosorbent assay (ELISA) method according to the manufacturer’s instructions. A p-value of
< 0.05 is considered statistically significant.

Table I. Baseline demographic, clinical and laboratory parameters of patients. #Data are expressed as median (interquartile range), *p‐value< 0.05
is considered statistically significant CYC‐ cyclophosphamide, MMF‐mycophenolate mofetil, TAC‐ tacrolimus, SD‐ standard deviation, TLC‐ total
leucocyte count, ESR‐ erythrocyte sedimentation rate, dsDNA‐ double‐stranded deoxy‐ribonucleic acid, GFR‐ glomerular filtration rate, SLEDAI‐
systemic lupus erythematosus disease activity index Normal values: C3 (0.9 – 1.0) g/dl, C4 (0.2 – 0.4) g/dl, antids‐DNA (<100 IU/ml)
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Results: Twenty-eight patients received intravenous CYC whereas MMF and TAC arms included 27 patients each. Baseline
demographics and clinical characteristics were comparable among the treatment groups, except for serum creatinine and
renal SLEDAI which were significantly higher in CYC group (Table I). Renal response rates (complete or partial) at week 24were,
57% (12 out of 21 patients) in CYC group, 74% (17 out of 23 patients) in MMF group, and, 69% (16 out of 23 patients) in TAC

Figure I. Comparison of renal response (RR) at 24 weeks among study groups. RR – Renal response, CR – Complete response, NR – no response

Figure II. Trends of changes in serum C3, C4, anti-dsDNA antibody levels, 24-hour urine protein, and SLEDAI – 2K among study groups. Serum
CXCL10 levels before and after induction therapy among study groups.
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group (Figure I). There was no significant difference in renal response at 6 months among the treatment groups (p = 0.518).
CYC group demonstrated early reduction in 24-hour urine protein. Serum CXCL10 was significantly reduced post-treatment
in all three groups (p < 0.05) (Figure II). Four patients died in the CYC group due to serious infections.

Conclusion: The renal response rate at 6 months was comparable among cyclophosphamide, mycophenolate mofetil, and
tacrolimus treatment in lupus nephritis induction therapy, although cyclophosphamide-based regimen was associated with
a higher number of deaths due to serious infections.

Disclosure: A. Amudalapalli: None; A. Shukla: None; A. Maddineni: None; S. Nagar: None; S. Gadde: None; H. BV:
None; R. Sahoo: None; P. Patro: None.

Abstract Number: 0671

Effect of Litifilimab on Cutaneous Lupus Erythematosus Disease Area
and Severity Index–Activity (CLASI-A) Subcomponents and Physician
Global Assessment–Skin (PGA–Skin) in Patients with Cutaneous Lupus
Erythematosus (CLE) in a Phase 2 Study

Victoria Werth1, Joseph F. Merola2, Qianyun Li3, Weihong Yang3 and Catherine Barbey4, 1Hospital of the University of
Pennsylvania, Philadelphia, PA, 2UT Southwestern Medical Center, Dallas, TX, 3Biogen, Cambridge, MA, 4Biogen, Baar,
Switzerland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In the randomized, placebo-controlled Phase 2 LILAC study of litifilimab (NCT02847598), Part B
(participants with active CLE with/without SLE) met its primary endpoint of percentage change from baseline in CLASI-A
score at Week 16, with a greater proportion of participants achieving a CLASI-50 response (decrease of ≥50% from baseline
in CLASI-A score) with litifilimab than placebo at Week 16.1 The CLASI-A measures disease activity in CLE based on clinical
components and anatomical locations. Activity is measured by erythema, scale/hypertrophy, non-scarring alopecia, recent
hair loss (preceding 30 days), and mucous membrane lesions.2 We conducted post-hoc analyses to further understand how
the individual CLASI-A subcomponents contributed to the change from baseline to Week 16. The PGA–Skin, a physician-
reported measure of skin disease activity, was also analyzed.

Methods: Study design and baseline participant characteristics for Part B have been reported.1 For the CLASI-A subcom-
ponents analysis, erythema and scale/hypertrophy are presented in 4 categories based on the baseline score quartiles. Alo-
pecia, recent hair loss, and mucous membrane lesions scores are presented as recorded. Overall skin condition, measured
by PGA–Skin, was rated as mild, moderate, or severe. For participants who were considered as treatment failures, the
worse of baseline or last visit before treatment failure carried forward was used to impute values for all the post-treatment
failure visits. Data after the participants’ treatment discontinuation were censored.

Results: The erythema, scale/hypertrophy, and alopecia subcomponents showed greater improvement in the litifilimab
groups relative to placebo at all post-baseline visits (Figure 1). At baseline, the proportions of participants with significant
activity were: 72.7–84.0% for erythema (score ≥5.5), 73.1–85.4% for scale/hypertrophy (score ≥2), 60.4–76.9% for alopecia
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(score ≥1), 45.5–61.5% for recent hair loss, and 12.1–29.2% for mucous membrane lesions (Table 1). At Week 16, greater
improvements with litifilimab versus placebo were observed consistently across the erythema, scale/hypertrophy, and alo-
pecia subcomponents (Table 1). A minority of participants had mucous membrane lesions at baseline, so no conclusion
could be drawn for this subcomponent. In the PGA–Skin analysis at Week 16, 28.0% and 45.8–60.0% of participants in
the placebo and litifilimab groups, respectively, were rated with mild disease (Figure 2).

Conclusion: Results from these post-hoc analyses indicated that the CLASI-A subcomponents of erythema, scale/hyper-
trophy, alopecia, and recent hair loss contributed to the observed overall CLASI-A score improvements at Week 16. In most
subcomponents, greater score improvements were observed in the litifilimab-treated participants compared with placebo.
Together with the higher proportion of participants with mild overall skin condition in the litifilimab groups at Week 16, these
results support the continued development of litifilimab in CLE.

A CLASI-A erythema score ≥2 was an enrollment criterion for Part B of the LILAC study. For participants from Part B protocol version 1 who com-
pleted treatment up to Week 12 but could not reconsent to protocol version 2, Week 16 data were imputed using the predicted value from the
mixed model for repeated measures model of absolute value. CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index–Activ-
ity; MITT, modified intention-to-treat.
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*Erythema and scale/hypertrophy are presented in 4 categories based on the quartiles of the baseline scores of the subcomponents across all
LILAC Part B participants. A CLASI-A erythema score ≥2 was an enrollment criterion for Part B of the LILAC study. For participants from Part B
protocol version 1 who completed treatment up to Week 12 but could not reconsent to protocol version 2, Week 16 data were imputed using
the predicted value from the mixed model for repeated measures model of absolute value. BL, baseline; CLASI-A, Cutaneous Lupus Erythemato-
sus Disease Area and Severity Index–Activity; MITT, modified intention-to-treat; Wk, week.

Data scores are presented as recorded. BL, baseline; MITT, modified intention-to-treat; PGA–Skin, Physician Global Assessment–Skin.
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1Werth VP, et al. N Engl J Med 2022;387:321–331
2Albrecht J, et al. J Invest Dermatol 2005;125:889–894

We thank the LILAC investigators and participants for their valuable contributions.

Disclosure: V. Werth: AbbVie, 2, 5, Amgen, 2, 5, Argenx, 2, 5, AstraZeneca, 2, 5, Beacon Bioscience, 2, 5, Biogen, 2, 5,
Bristol Myers Squibb, 2, 5, Corcept Therapeutics, 2, 5, Crisalis, 2, 5, CSL Behring, 2, 5, Cugene, 2, 5, EMD Serono, 2, 5,
Genentech, 2, 5, Gilead, 2, 5, GSK, 2, 5, Idera Pharmaceuticals, 2, 5, Incyte, 2, 5, Janssen, 2, 5, Kyowa Kirin, 2, 5, Lilly,
2, 5, Lupus Research Alliance, 2, 5, Medimmune, 2, 5, Medscape, 2, 5, Nektar, 2, 5, Principia Biopharma, 2, 5, Resolve
Biosciences, 2, 5, UCB, 2, 5, Viela Bio, 2, 5; J. Merola: AbbVie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen,
2, 12, Investigator, Bristol Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investiga-
tor, LEO Pharma, 2, 12, Investigator, Lilly, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator,
Regeneron, 2, 12, Investigator, Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB, 2, 12, Investigator;
Q. Li: Biogen, 3, 12, May hold shares/stocks; W. Yang: Biogen, 3, 12, May hold shares/stocks; C. Barbey: Biogen,
3, 12, May hold shares/stocks.

Abstract Number: 0672

Pharmacokinetics (PK), Effectiveness and Safety of Open-label
(OL) Tofacitinib for the Treatment of Moderate to Severe Skin
Involvement in Young Adults with SLE

Ivanna Romankevych1, Nora Singer2, Kaliyani Marathe3, Angela Merritt1, Ekemini Ogbu4, Chen Chen5, Megan Quinlan-
Waters1, Kathleen Pelletier6, Haihong Shi6, Xiaoxing Wang6, Bin Huang7 and hermine brunner4, 1Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 2MetroHealth System at Case Western Reserve University School of Medicine,
Cleveland, OH, 3Cincinnati Children’s Hospital Medical Center, University of Cincinnati College of Medicine, Cincinnati,
DC, 4Cincinnati Children’s Hospital Medical Center, University of Cincinnati College of Medicine, Cincinnati, OH,
5Cincinnati Children’s Hospital Medical Center, Cin, OH, 6Pfizer Inc, Groton, CT, 7Cincinnati Children’s Hospital Medical
Center, University of Cincinnati College of Medicine, Cinciannati, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:Many cytokines implicated in lupus pathogenesis depend on JAK signaling to exert their intracellular
action. Tofacitinib (TOFA) inhibits signaling by cytokine receptors associated with JAK3 and/or JAK1 with functional selectiv-
ity over receptors that signal via pairs of JAK2. TOFA is approved for the treatment of rheumatoid, psoriatic arthritis, polyar-
ticular juvenile idiopathic arthritis, ankylosing spondylitis, and ulcerative colitis but is not approved for SLE. The purpose of
this study was to assess the pharmacokinetics (PK), effectiveness as well as safety and tolerability of TOFA in young adults
with active mucocutaneous SLE manifestations.

Methods: In this OL trial (NCT03288324), patients (pts) aged 18-45 yrs with CLASI-activity (A) scores >8 received TOFA
5mg twice daily (BID) added to stable background therapy for up to 72 weeks (wks). Plasma PK parameters from noncom-
partmental analysis were derived from the concentration-time profiles collected at the end of wk1. Safety/tolerability was
measured by the number of adverse events (AEs) and serious AEs (SAEs) during the study. Intention to treat analysis (ITT)
with the last observation carried forward (LOCF), effectiveness endpoints were least partial response (PR, 20% CLASI-A
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Comparison of tofacitinib exposure in young adult patients with SLE-CL (red) vs. in patients with Juvenile Idiopathic Arthritis (blue and green)

Cumulative Adverse Events Summary
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improvement) and complete response (CR; CLASI-A=0) were used. Other outcomes were BILAG (mucocut, domain only),
SLEDAI, CLASI- damage (D) and quality of life (QoL) using the SkinDex-29 (range: 0-100; domains: symptoms, function lim-
itations, emotional distress).

Results: Eleven patients were treated with TOFA. The majority were female (91%, n=10), mean age 23 years, 91% (n=10)
were using hydroxychloroquine, 55% (n=6) prednisone and 18% (n=2) used mycophenolate. Three pts discontinued from
the study, 1 subject was lost to follow up at week 17 and 2 subjects withdrew from the study at visit 4 and 12. Consent
was not withdrawn due to toxicity or adverse events. The PK in SLE was comparable to that observed in juvenile idiopathic
arthritis (Fig 1). 72 adverse events were reported (Tbl 1) through the study, with no events were considered related to TOFA.
The 16 events had moderate severity (maximum) and all 56 events were considered mild. One AE was serious (pelvic inflam-
matory disease) but it was unrelated to TOFA. There were no major cardiovascular events, malignancies, or death. As shown
in Tbl 3, As shown in Tbl 2, CR was uncommon, but by wk4 73% of the patients had PR. Extracutaneous disease activity
also improved significantly. At baseline, there was moderately/severely reduced QoL with severe emotional distress. During
the study, all domains of the SkinDex-29 improved with a significant improvement in emotional distress from skin dis-
ease (Tbl 2)

Conclusion: Tofacitinib treatment led to rapid improvement of skin findings by week 4. Treatment with TOFA was well toler-
ated at exposures comparable to those with other rheumatic diseases. Emotional distress from SLE skin manifestations sig-
nificantly improved on TOFA treatment. Limitations include small sample size.

Disclosure: I. Romankevych: None; N. Singer: Pfizer, 5; K. Marathe: goodsprout, 2; A. Merritt: None; E. Ogbu:
None; C. Chen: None; M. Quinlan-Waters: None; K. Pelletier: Pfizer, 3, 11; H. Shi: Pfizer, 3; X. Wang: None;
B. Huang: None; h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La

Disease activity and skin involvement score at the beginning of study and after 4 and 8 weeks of treatment (ITT)
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Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/
MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2.

Abstract Number: 0673

BCMA-CD19 Compound CAR-T (cCAR) Safely Provides a Complete
Humoral Reset Eliminating All Autoantibodies Resulting in Long-term
Medication-Free Complete Remission Among Systemic Lupus
Erythematosus (SLE) and Lupus Nephritis (LN) Patients

Yong Yuan1, Shanzhi He2, Wenli Zhang3, Hongyu Zhang4, Vincent M DeStefano5, Masayuki Wada5, Kevin Pinz5, Greg
Deener5, Yu Ma6, Min Wang2, Fugui Li7, Ming Hong1, Chanjuan Zou2, Mingxia Wang2, Ling Ding2, Yingwen Liang8, Yupo
Ma5 and Weija Wang9, 1Department of Translational Medicine, Zhongshan people’s Hospital, Zhongshan, China
(People’s Republic), 2Department of Rheumatoid Immunology, Zhongshan people’s Hospital, Zhongshan, China
(People’s Republic), 3Department of Hematology, Peking University Shenzhen Hosptial, Shenzhen, China (People’s
Republic), 4Department of Hematology, Peking University Shenzhen Hospital, Shenzhen, China (People’s Republic), 5iCell
Gene Therapeutics, Inc., Stony Brook, NY, 6iCAR Bio Therapeutics Ltd, Zhongshan, China (People’s Republic),
7Department of Translational Medicine. Zhongshan people’s Hospital, Zhongshan, China (People’s Republic),
8Department of Translational Medicine, Zhongshan’s people Hospital, Zhongshan, China (People’s Republic),
9Department of Translational Research, Zhongshan people’s Hospital, Zhongshan, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Medication free complete remission (CR) has been elusive in SLE. An open label investigator-
initiated trial (IIT) infused SLE/LN patients with a novel cCAR targeting BCMA and CD19. Complete humoral reset defined
as elimination of both B cell memory (CD19) and autonomous long-lived plasma cell memory (BCMA). Patients evaluated
for safety and durable CR using DORIS criteria plus absence of serology.

Methods: cCAR approved by Zhongshan People’s Hospital, Peking University Shenzhen Hospital IRBs for autoimmune
patients. cCAR achieved CR in both SLE/lymphoma, IRB then approved cCAR for use in LN (11 LN patients June 22 to
Feb 23, 10 at target dose 3 x 106/kg). The 2 SLE/lymphoma and 10 LN target dose patients comprise efficacy population.
18 patients in safety dataset. Lupus patients: All SLE medications discontinued after apheresis and prior to cy only
(LN) or cy/flu (SLE/lymphoma) conditioning. Patients dosed with cCAR and monitored. LN: required to fail multiple lines of
therapy with active disease on kidney biopsy (class III to V). All LN/SLE patients met ACR criteria. Complete Remission def-
inition: both DORIS remission criteria (clinical SLEDAI = 0, SELENA-SLEDAI Physician Global Assessment (PGA) ≤0.5, no
glucocorticoids, no immunosuppressants and no biologics) and no serology (no elevated autoantibodies/normal comple-
ment). No active disease in SELDAI-2K patients with proteinuria >0.5 g/24-hours if both no serology past 6 months and
biopsy confirming no active disease.

Baseline Characteristics: Efficacy population: age range: 17-58, 10 of 12 female. SLEDAI-2K baseline mean = 9.5. All LN
patients at screening treated with HCQ, glucocorticoid, immunosuppressant; majority with belimumab. At screening, LN
patients mean 24-hour urine microprotein 1.7g, urine/creatine ratio 1.0. 10 LN patients total of 38 elevated autoantibodies
(24 >3X ULN). Majority had low C3.
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Results: Safety: cCAR well tolerated; no CRES/ICANS, no CRS >grade 1. Among LN target dose patients: only infection
other than Covid-19 was a grade 1 UTI; B cells, IgM, and IgA normal in all patients, IgG >400 mg/dL in all patients (7/10 nor-
mal; 3 not yet normal were low at screening).

Complete Remission: Mean follow-up of 20 months in efficacy population, 11 of 12 patients in Complete Remission.
Among all 12 patients: no elevated autoantibodies, normal complement, score of 0 on PGA, and no SLE medications.
11 of 12 with score of 0 on SLEDAI-2K. One patient scores 4 on SLEDAI-2K in proteinuria likely due to prior damage
(no elevated autoantibodies, complement normal), but has not yet had a rebiopsy. 2nd patient has proteinuria >0.5
g/24-hour and had a rebiopsy demonstrating no active disease with normal complement/no elevated autoantibodies for
>18 months. Among 10 LN patients at target dose, 7 achieved a complete renal response and 1 had a partial renal
response. The 9 patients scoring 0 on SLEDAI-2K average an -85% reduction in proteinuria from screening (on SLE meds).

Conclusion: BCMA-CD19 cCAR can safely achieve long-term medication-free Complete Remission. Will update dataset at
ACR. Further research needed.

Disclosure: Y. Yuan: None; S. He: None; W. Zhang: None; H. Zhang: None; V. DeStefano: iCell Gene Therapeutics,
Inc., 3;M.Wada: iCell Gene Therapeutics, Inc., 3;K. Pinz: iCell Gene Therapeutics, Inc., 3;G. Deener: iCell Gene Ther-
apeutics, Inc., 4; Y. Ma: iCAR Bio Therapeutics, Ltd, 3; M. Wang: None; F. Li: None; M. Hong: None; C. Zou: None;
M. Wang: None; L. Ding: None; Y. Liang: None; Y. Ma: iCell Gene Therapeutics, Inc., 4; W. Wang: None.

Abstract Number: 0674

Hydroxychloroquine Screening Adherence: Insights from Highmark
Claims Data

Sara Shahid1, Tyson Barrett2, Sonia Manocha1 and Tanmayee Bichile1, 1Allegheny Health Network, Pittsburgh, PA,
2Highmark Health, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Hydroxychloroquine (HCQ)-associated retinal toxicity and vision loss are significant challenges, with
a 2% prevalence in patients using HCQ for over 10 years and up to 20% for those using doses greater than 5 mg/kg for over
20 years(1). Although regular retinal screening is recommended, compliance varies. The revised 2016 American Association
of Ophthalmology (AAO) guidelines recommend a yearly three-component evaluation: a retinal exam, a Humphrey 10-2
visual field test, and spectral-domain optical coherence tomography. Multifocal-electroretinogram or fundus autofluores-
cence can also provide useful data(2).

This study aims to determine the proportion of patients within the Allegheny Health Network (AHN) system who comply with
AAO retinal screening guidelines and to identify factors influencing this compliance.

Methods: We conducted a retrospective observational study on patients with Systemic Lupus Erythematosus (SLE) who
began HCQ treatment. We included patients diagnosed with SLE and using HCQ from January 2016 to December 2023
and assessed whether these patients received a baseline eye exam within one year of starting HCQ and yearly screenings
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after five years. We analyzed adherence levels against patient demographics, comorbid conditions, and insurance status
using chi-square andWilcoxon (or Kruskal-Wallis) rank sum tests. The study used medical claims data from Highmark Insur-
ance in AHN rheumatology practices to examine adherence to baseline and yearly screening recommendations.

Results: Among 227 patients, 85% were female with an average age of 53. Demographically, 70% were White, 20% Black,
and 10% other ethnicities(Table 1). Only 35% of patients received appropriate baseline retinal testing, and adherence to
yearly screening after five years was just 11.8%. Significant relationships to adherence included insurance type and provider
specialty, with Medicare Advantage members showing higher adherence than those with commercial insurance, and

Table 1: Patient Demographics and Comorbidities

1395

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



baseline exams with an ophthalmologist being associated with higher adherence(Figure 1,2). Factors like chronic kidney dis-
ease, coronary artery disease, diabetes, prior retinal disease, and rurality were not associated with increased adherence.

Conclusion: Adherence to baseline and yearly retinal screening for HCQ toxicity in SLE patients is low. Enhancing education
for providers and patients about the importance of regular surveillance is crucial to mitigate retinal toxicity risks. Implement-
ing quality improvement initiatives, such as targeted educational programs, streamlined referral processes, and robust
tracking systems, can ensure guideline adherence. Further research should explore barriers to adherence and develop strat-
egies to improve patient outcomes and quality of care.

1.Melles R, Marmor M. The risk of toxic retinopathy in patients on long-term hydroxychloroquine therapy. JAMAOphthalmol.
2014 Dec;132(12):1453 doi: 10.1001/jamaophthalmol.2014.3459

2. Marmor M, Kellner U, Lai T, et al. AAO Recommendations on Screening for Chloroquine and Hydroxychloroquine Reti-
nopathy. Ophthalmol. 2016 Jun;123(6):1386. doi: 10.1016/j.ophtha.2016.01.058

Disclosure: S. Shahid: None; T. Barrett: None; S. Manocha: None; T. Bichile: GlaxoSmithKlein(GSK), 6.

Figure 1: Compliance rate (%) for yearly screening from year 1 to 5

Figure 2: Humphrey visual-fields(HVF) and spectral-domain optical coherence tomography(OCT) performance rate by providers
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Abstract Number: 0675

Hydroxychloroquine Induced Cardiomyopathy: A Biopsy Proven Case
Series

Swetapadma Tripathy1, Davina Chen2, Lanny DiFranza3 and Bibi Ayesha4, 1Montefiore Medical Center, Forest Hills, NY,
2Montefiore Medical Center, New Rochelle, NY, 3Montefiore Medical Center, New York City, NY, 4Montefiore Medical
Center, Metuchen, NJ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiomyopathy is a rare, life-threatening adverse effect of hydroxychloroquine (HCQ) use. There is
a paucity in literature regarding treatment and prognosis in these cases. The aim of this case series is to describe a multi-
disciplinary approach to diagnosis, treatment, and outcome of HCQ induced cardiomyopathy.

Methods: IRB approval was obtained. The Montefiore Medical Center electronic medical record database was queried
between 2018 - 2023 to identify cardiac pathology cases which showed evidence of HCQ induced cardiomyopathy. Clinical
data was obtained from chart review.

A) Light microscopy shows degenerative changes within the myocardium and associated diffuse vacuolization of cardiac myocytes [Hematoxylin &
eosin, original magnification 100x]. B, C) Ultrastructural evaluation reveals diffuse vacuolization of cardiac myocytes [B. Electron microscopy, orig-
inal magnification 3,000x; C. Electron microscopy, original magnification 5,000x], D) enlarged, atypical mitochondria with abnormal configurations
of mitochondrial cristae (white arrows) [Electron microscopy, original magnification 4,000x], E, F) and cardiomyocyte damage with associated ‘cur-
vilinear bodies’ (white arrows) [E. Electron microscopy, original magnification 3,000x; F. Electron microscopy, original magnification, 6,000x].
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Results: We identified four patients with biopsy proven HCQ cardiotoxicity. Baseline characteristics are summarized in
Table 1. The mean age at diagnosis was 54 years. Three patients were African American. All patients were initiated on
HCQ for diagnosis of systemic lupus erythematosus, and the average duration of HCQ use was 18.5 years. All patients pre-
sented with signs and symptoms of decompensated heart failure with echocardiogram showing reduced ejection fraction.
The QTC ranged from 443 to 473. Coronary angiogram was performed in all patients and did not show ischemic cardiomy-
opathy. Given unclear etiology of heart failure, all patients underwent a cardiac biopsy which showed features of HCQ
induced toxicity (Table 2). Figure 1 displays pathology slides from our case series showing cardiomyocyte vacuolization

AF: atrial fibrillation; BSA: body surface area. GFR: glomerular filtration rate; HCQ: hydroxychloroquine; HFrEF: heart failure with reduced ejection
fraction; HTN: hypertension; MR: mitral regurgitation; QTC: corrected QT interval; SLE: systemic lupus erythematosus; TTE: transthoracic
echocardiogram.

AR: aortic regurgitation. ECMO: Extracorporeal membrane oxygenation; GDMT: guideline-directed medical therapy; LV: left ventricle; MR: mitral
regurgitation; MS: mitral stenosis; RV: right ventricle; TTE: transthoracic echocardiogram.
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and presence of myelinoid and curvilinear bodies, which are typically seen in HCQ cardiomyopathy. HCQ was permanently
discontinued in all cases, and follow up time since cardiac biopsy ranged from 3 to 36months. The ejection fraction on echo-
cardiogram improved in all patients after discontinuation of HCQ and initiation of guideline directed heart failure treatment,
including structural interventions (Table 2).

Conclusion: These cases highlight the high clinical index of suspicion required to diagnose HCQ induced cardiomyopathy.
Right ventricle cardiac biopsy showing vacuolization of cardiomyocytes and curvilinear and myelinoid bodies is
critical to diagnose this rare entity, since serology and imaging findings were not shown to be specific. Ejection fraction
improved for all patients in our case series with permanent discontinuation of HCQ and guideline directed heart failure man-
agement. This suggests that HCQ discontinuation alone may not be sufficient in our increasingly complex, multi-morbid
patient population, and modern heart failure therapy and cardiac interventions will likely be required to improve cardiac func-
tion. A multi-disciplinary approach with heart failure cardiologists, rheumatologists, pathologists, and cardiothoracic sur-
geons is necessary for the diagnosis and management for these patients. Further studies are needed to help identify risk
factors for the development of HCQ cardiomyopathy.

Disclosure: S. Tripathy: None; D. Chen: None; L. DiFranza: None; B. Ayesha: None.

Abstract Number: 0676

Understanding the Patient Burden of Lupus: Insights from Multi-Faceted
Ethnography Research

Jeanette Andersen1, Ina Meyer2, Neeta Camadoo3, Tracy Machado4, Shreya Saraf4 and Mohamed Akrout2, 1Lupus
Europe, Brussels, Belgium, 2F. Hoffmann-La Roche Ltd, Basel, 3Roche Products Ltd, Welwyn Garden City, 4Elma Research
International, London

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE or lupus) is a chronic autoimmune disease that affects multiple
organs, including the skin, joints, lungs, heart, kidneys and brain. Symptoms vary widely, and disease progression is unpre-
dictable. Lupus significantly impacts daily functioning and overall quality of life (QoL).1 Patients with lupus navigate various
personal, medical and social challenges throughout their lives. There is a lack of well-defined diagnostic criteria, and finding
effective, well-tolerated treatment options is challenging.

Based on a Patient Benefit Societal Impact insight framework co-created by experts and Roche, this research aimed to
explore patient experiences, unmet needs, emotional impacts and daily functional difficulties across different genders, ages,
geographies and ethnicities and seek patient-centric strategies to alleviate the burden of lupus.

Methods: The multi-phased research approach started with social media listening and a literature review, followed by in-
depth interviews (IDIs) in 9 countries worldwide with people living with lupus (Figure 1) and healthcare providers (Figure 2).
Insights from IDIs were discussed in multi-stakeholder workshops to identify potential solutions to key challenges impacting
patients with lupus. Identified solutions were validated in an online community (n=61) and ranked in order of priority
(Figure 3).
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Results: The study revealed significant challenges in the diagnosis process, including misdiagnosis and delays leading to
feelings of dismissal and frustration among patients.2-4 Access to appropriate treatment was hindered by long waiting times,
limited referral options and incomplete response to current treatments. Lupus profoundly burdened patients’ daily lives,
affecting QoL, work productivity and emotional well-being.5 Lack of dietary guidance, inadequate support for family plan-
ning, health disparities and limited access to reliable information further compounded the challenges.6-9

Conclusion: Improving lupus care requires timely diagnosis, expert training and expanded specialist access. Enhancing
integrated care and streamlining referrals will address treatment delays. Personalized treatment plans, comprehensive sup-
port for daily life and mental health and strong patient–provider relationships that foster dialogue, empathy and patient inclu-
sion in decision-making are crucial. Clear dietary recommendations and better communication about family planning and
pregnancy are necessary. Addressing health disparities through targeted outreach and equitable access policies will ensure
all patients receive the necessary information and care.

References

1. Sutanto B, et al. Arthritis Care Res (Hoboken). 2013;65(11):1752-1765.
2. Cornet A, et al. Lupus Sci Med. 2021;8(1):e000656.
3. Morgan C, et al. Lupus. 2018;27(4):681-687.
4. Daly R, et al. Arthritis Rheumatol. 2017;69(Suppl 10):1-4426.
5. Kent T, et al. Lupus. 2017;26(10):1095-1100.
6. Islam MA, et al. Front Immunol. 2020;11:1477.
7. Rahman A, Isenberg DA. N Engl J Med. 2008;358(9):929-239.
8. Ferguson S, et al. Lupus. 2016;25(1):12-17.
9. Lewis MJ, Jawad AS. Rheumatology (Oxford). 2017;56(suppl_1):i67-i77.

Disclosure: J. Andersen: F. Hoffmann-La Roche Ltd, 2; I. Meyer: F. Hoffmann-La Roche Ltd, 3; N. Camadoo: Roche
Products Ltd, 3; T. Machado: Elma Research International, 3; S. Saraf: Elma Research International, 3; M. Akrout:
F. Hoffmann-La Roche Ltd, 3.
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Abstract Number: 0677

Patterns of Raynaud’s Phenomenon Management in Patients with
Systemic Sclerosis: A Real-World Data from Community-Based Practices
in the United States

Gulsen Ozen1, Sofia Pedro2, Kaleb Michaud3 and Robyn Domsic4, 1University of Nebraska Medical Center, Bellevue, NE,
2Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 3University of Nebraska Medical Center, Omaha,
NE, 4Division of Rheumatology and Clinical Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Raynaud’s phenomenon (RP) and the complex vasculopathy of systemic sclerosis (SSc) can
lead to chronic digital ischemia, ulcerations, and necrosis with significant pain and hand function loss. Being not only
the most common SSc manifestation, SSc-RP is one of the highest patient-reported disease impacts on quality-of-life.
Early interventions for RP can have an important impact on altering the disease course by preventing ischemia-
reperfusion injury and subsequent oxidative stress with further endothelial dysfunction and fibrosis in SSc. However, it
is unknown how adequately RP medications are utilized in real-world, community-based settings, while avoiding RP-
worsening medications. We aimed to assess RP management patterns in SSc patients among the United States
community-based rheumatologists.

Methods: We used FORWARD, The National Databank for Rheumatic Diseases study, which consists of rheumatolo-
gist diagnosed patients. We identified adult SSc patients who participated in FORWARD between 1999 and 2023 for
this study. Data is collected semi-annually with questions on disease characteristics, comorbidities, medications, and
patient-reported outcomes (health assessment questionnaire, patient global assessment, pain) and validated using
medical records. Medications that can improve or worsen RP were identified. Descriptive statistics were used to
assess RP management patterns.

Results: The study included 270 SSc patients (�83% diffuse) with a mean symptom duration of 12.1 (10.6) years (30%,
≤5 years of symptoms) at enrollment (Table 1). The median (IQR) follow-up was 3.4 (1.3-7.8) years. During follow-up,
61% of patients used a medication for RP, which was most frequently calcium channel blockers (CCBs) (48%). About
13% and 20% of patients received RP-worsening medications while receiving or not receiving medications for RP,
respectively (Table 2). Second-line agents (phosphodiesterase-5 inhibitors [PD5i], endothelin 1 receptor antagonists, or
prostaglandin analogs) were ever utilized only in 15% of the patients. Moreover, only �29% of the patients remained
on medications for RP throughout their follow-up. While patients who had hypertension or were on immunomodulatory
medications were more likely to be on RP medications, patients who had early disease (≤2 years), were current smokers,
or black were less likely to be on RP medications (Figure). From 2000 to 2023, CCBs remained stably the most common
RP medication prescribed. PD5i have been increasing since 2019, but utilization of non-CCB RP medication remained <
10% (Figure).

Conclusion: Medications for RP, especially non-CCB, remain underutilized for SSc-RP in community-based practice.
Less than one-third of patients stay on RP medications long-term. A significant number of patients continue to be on
RP-worsening medications even while not on medication for RP, which emphasizes the importance of carefully reviewing
medications in SSc patients. Given that early intervention for RP can reduce complications, further endothelial damage,
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and fibrosis, more vigorous awareness programs should be implemented about RP management in the community
practice.

Table 1. Characteristics of patients with systemic sclerosis at enrollment
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Table 2. Raynaud’s management practices at enrollment and throughout the follow-up period in patients with systemic sclerosis
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Disclosure: G. Ozen: None; S. Pedro: None; K. Michaud: None; R. Domsic: AstraZeneca, 2.

Abstract Number: 0678

Patients with Interstitial Lung Disease Due to Systemic Sclerosis or
Rheumatoid Arthritis Need Monitoring More Frequently Than Annually

Oliver Distler1, Margarida Alves2, Gerrit Toenges3 and Anna-Maria Hoffmann-Vold4, 1Department of Rheumatology,
University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland, 2Boehringer Ingelheim
International GmbH, Ingelheim am Rhein, Germany, Ingelheim, Germany, 3Boehringer Ingelheim Pharma GmbH &
Co. KG, Ingelheim am Rhein, Germany, Ingelheim am Rhein, Germany, 4Oslo University Hospital, Oslo, Norway
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Figure. Use of medications for Raynaud’s in patients with SSc by patient characteristics and year. A. Use of medications for Raynaud’s in patients
with SSc by patient characteristics. B. Medication use for Raynaud’s in patients with SSc by medication type over time. *p<0.05
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Background/Purpose: There is no consensus on the frequency of monitoring of patients with autoimmune disease-related
interstitial lung diseases (ILDs), but a frequency of 1 year is often used in clinical practice. We used data from clinical trials to
evaluate ILD progression at time-points up to 1 year in patients with systemic sclerosis-associated ILD (SSc-ILD) and rheu-
matoid arthritis-associated ILD (RA-ILD).

Methods: We analyzed data from patients with fibrosing SSc-ILD who received placebo in the SENSCIS trial and patients
with progressive fibrosing RA-ILD who received placebo in the INBUILD trial. We assessed the proportions of patients with
ILD progression (absolute decline in FVC % predicted ≥5% or death) at weeks 2, 4, 6, 12, 24, 36 and 52. A worst observa-
tion carried forward approach was used to impute missing FVC values in the evaluation of a patient’s progression status at
each time point. Time to ILD progression over 52 weeks was estimated using the Kaplan-Meier method.

Results: Among patients with SSc-ILD in the SENSCIS trial (n=288), mean (SD) time since SSc-ILD diagnosis was 2.6 (1.8) years
andmean (SD) FVC at baseline was 72.7 (16.6) % predicted. The proportions of patients with SSc-ILD progression at weeks 2, 4,
6, 12, 24, 36 and 52 were 7.6%, 11.1%, 11.1%, 16.3%, 25.0%, 30.9% and 36.5%. Among patients with RA-ILD in the INBUILD
trial (n=47), mean (SD) time since RA-ILD diagnosis was 3.7 (3.5) years and mean (SD) FVC at baseline was 72.0 (14.9) % pre-
dicted. The proportions of patients with RA-ILD progression at weeks 2, 4, 6, 12, 24, 36 and 52 were 12.8%, 12.8%, 25.5%,
23.4%, 40.4%, 51.1% and 55.3%. Kaplan-Meier estimates of time to ILD progression are shown in the Figure.

Figure. Kaplan-Meier estimates of time to absolute decline in FVC % predicted ≥5% or death over 52 weeks in A) patients with SSc-ILD who
received placebo in the SENSCIS trial and B) patients with progressive fibrosing RA-ILD who received placebo in the INBUILD trial.
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Conclusion: In clinical trials in patients with SSc-ILD and RA-ILD, a substantial proportion of patients showed ILD progres-
sion over as little as three months. Patients with SSc-ILD and RA-ILD should be monitored more frequently than annually,
including patients more than 1-2 years after diagnosis, to enable early detection of ILD progression and timely decision-
making about treatment.

Disclosure: O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143),
10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer,
2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals,
2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Founda-
tion, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation,
12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Milte-
nyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma,
2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in Rheu-
matic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2; M. Alves: Boehringer Ingelheim, 3; G. Toenges:
Boehringer-Ingelheim, 3; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel,
Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics,
2, Roche, 2, 6, 12, Support for travel, Werfen, 2.
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Comparing Raynaud’s Phenomenon Measurement Tools: Results of the
Optimizing Raynaud Phenomenon Outcome Measures in Systemic
Sclerosis (ROSS) Study

Rachel Wallwork1, Haomin Hu2, Ami Shah3, Laura Hummers4, John Pauling5, Victoria Flower6, Bambang Parmanto2,
Andi Saptono2 and Robyn Domsic7, 1Johns Hopkins University, Towson, MD, 2University of Pittsburgh, Pittsburgh, PA,
3Division of Rheumatology, Johns Hopkins University, Ellicott City, MD, 4Johns Hopkins University, Division of
Rheumatology, Baltimore, MD, Ellicott City, MD, 5North Bristol NHS Trust, Bristol, United Kingdom, 6Royal National
Hospital for Rheumatic Diseases, Bath, United Kingdom, 7Division of Rheumatology and Clinical Immunology, University
of Pittsburgh School of Medicine, Pittsburgh, PA
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Background/Purpose: Raynaud’s phenomenon (RP) is the most common symptom in systemic sclerosis (SSc) and can
lead to significant morbidity, including digital ulcers and/or gangrene. Despite biologic plausibility and clinical experience
supporting the efficacy of several drug classes, clinical trials have demonstrated mixed results. Thus, there are no FDA-
approved medications to treat RP. A proposed reason for the inconsistent trial results is the lack of an accurate RP outcome
measure. In this study, we compare the traditional paper diary method for recording frequency and duration of RP attacks to
a new smartphone application (Figure 1).

Methods: We conducted a multi-center, prospective, cross-over study of patients with stable SSc-RP. Participants were
randomized to record their RP attack frequency and duration via paper diary or smartphone for one week and then crossed
over to the other recording method the subsequent week. Participants filled out a questionnaire about their experience. We
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compared patient preferences and experiences, and RP attack frequency and duration by recording method. Comparisons
were made by paired t-test, McNemar’s test and Wilcoxon rank sum test as appropriate.

Results: Twenty-four patients with stable SSc-RP completed the study (Table 1). Most participants were female (21 [88%])
with a mean (SD) age of 61.6 (8.9) years and RP duration of 19.8 (13.5) years. Participants felt that both the paper (83%) and
smartphone (96%) diary were easy to use (p=0.38). Significantly more reported “liking” the smartphone application than the
paper diary (92% vs. 58%, p=0.04). Additionally, 18 (75%) participants preferred the smartphone application, while only
5 (21%) preferred the paper diary and 1 (4%) had no preference (p=0.01).

Importantly, participants more frequently recorded the RP attack in real-time with the smartphone than the paper diary (71%
vs. 38%, p=0.06), and participants less frequently recorded RP attacks at the end of the day (based on memory) with the

Figure 1. Raynaud smartphone application
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Table 1. Patient Characteristics (N=24)

Table 2. Comparison of paper diary and smartphone application as Raynaud’s reporting methods (N=24)
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smartphone (38%) vs paper (71%, p=0.08). Participants recorded significantly more attacks with the paper diary than with
the smartphone application (mean [SD] attacks/day 2.50 [2.10] vs. 1.45 [1.60], respectively, p=0.002); Table 2). Notably,
the average attack length was not significantly different between recording methods (paper diary: 21.35 [21.59] minutes/
attack vs. smartphone: 24.61 [48.49] minutes/attack; p=0.73). Participants were more likely to miss an attack because
the paper diary was not with them compared with the smartphone application (p=0.02).

Conclusion: This study indicates that patients prefer using a smartphone application compared with a paper diary to record
RP attacks. Additionally, since 33% more patients recorded their RP attacks in real-time with the smartphone application,
this method is likely more accurate as it is less susceptible to recall bias. The significantly higher number of attacks recorded
in the paper diary compared to the smartphone application suggests patients may overestimate their RP attack frequency
when completing the form at the end of the day. Future clinical trials should consider using a smartphone-based application
to capture RP attacks.

Disclosure: R. Wallwork: None; H. Hu: None; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5;
L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2, Boehringer-Ingelheim, 2, 5, Cumberland,
5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prometheus, 5;
J. Pauling: AstraZeneca, 1, 2, Boehringer-Ingelheim, 2, 6, CSL Vifor, 12, Educational meeting attendance, IsoMab,
2, Janssen, 2, 6, Permeatus, 2, Sojournix Pharma, 2; V. Flower: None; B. Parmanto: None; A. Saptono: None;
R. Domsic: AstraZeneca, 2.

Abstract Number: 0680

Clinical Correlates of Physical and Mental Health in Early Systemic
Sclerosis: Data from the Collaborative National Quality and Efficacy
(CONQUER) Registry

Ashima Makol1, Isha Lamba2, Dinesh Khanna3, John VanBuren4, Angela Child4, Jessica Alvey4, Shervin Assassi5, Elana
Bernstein6, Flavia Castelino7, Lorinda Chung8, Luke Evnin9, Tracy Frech10, Faye Hant11, Laura Hummers12, Kimberly
Lakin13, Dorota Lebiedz-Odrobina14, Yiming Luo15, Jerry Molitor16, Duncan Moore17, Carrie Richardson18, Nora
Sandorfi19, Ami Shah20, Ankoor Shah21, Brian Skaug5, Virginia Steen22, Elizabeth Volkmann23 and Jessica Gordon24,
1Mayo Clinic, Rochester, MN, Rochester, MN, 2New York Presbyterian Hospital/Weill Cornell Medical Centre, New York,
NY, 3University of Michigan, Ann Arbor, MI, 4University of Utah, Salt Lake City, UT, 5UTHealth Houston Division of
Rheumatology, Houston, TX, 6Division of Rheumatology, Department of Medicine, Vagelos College of Physicians and
Surgeons, Columbia University Irving Medical Center, New York, NY, 7Massachusetts General Hospital, Boston, MA,
8Stanford University, Woodside, CA, 9Scleroderma Research Foundation, Brisbane, CA, 10Vanderbilt University Medical
Center, Nashville, TN, 11Medical University of South Carolina, Charleston, SC, 12Johns Hopkins University, Division of
Rheumatology, Baltimore, MD, Ellicott City, MD, 13Hospital for Special Surgery, New York, NY, 14University of Utah,
Cottonwood Heights, UT, 15Columbia University, New York, NY, 16University of Minnesota, Minneapolis, MN,
17Northwestern Memorial Hospital, Chicago, IL, 18Northwestern University, Chicago, IL, 19University of Pennsylvania,
Philadelphia, PA, 20Division of Rheumatology, Johns Hopkins University, Ellicott City, MD, 21Duke University, Durham, NC,
22Georgetown University School of Medicine, Washington, DC, 23University of California, Department of Medicine, Los
Angeles, CA, USA, Los Angeles, 24Division of Rheumatology, Weill Cornell Medical College, New York, NY
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Background/Purpose: Early years of Systemic sclerosis (SSc) are typically the period of peak disease activity and associ-
ated with greater pain, fatigue, sleep disturbance, physical impairment, anxiety, and body image distress. Using the
Patient-Reported Outcomes Measurement Information System-29 version 2.0 (PROMIS-29v2), a patient-centered ques-
tionnaire used to assess health-related quality of life (HRQoL) our study evaluated physical and mental health in 7 domains
and their clinical correlates in the Collaborative National Quality and Efficacy Registry (CONQUER), a multi-center US-based
registry of patients with early limited cutaneous (lc) and diffuse cutaneous (dc) SSc.
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Methods: Patients enrolled in CONQUER meet 2013 ACR-EULAR Classification criteria for SSc and have a disease dura-
tion of less than 5 years from their first non-Raynaud SSc symptom. Baseline results of the PROMIS-29v2 domains of phys-
ical function (PF), social function (SF), pain interference, fatigue, anxiety/fear, sleep disturbance, and depression were
described for the entire CONQUER cohort and compared between patients with lcSSc and dcSSc using two-sample
t-tests. Multivariable logistic regression models assessed the relationship between subject characteristics, UCLA SCTC
GIT 2.0 score, mRSS, musculoskeletal activity, and PROMIS domain scores.

Results: Baseline data were available for 536 SSc patients (Table 1) enrolled, of whom 368 (68.7%) had dcSSc. Disease
duration from first non-Raynaud’s symptom was 2.6 [1.3, 3.8] years and similar between lcSSc and dcSSc. While patients
with dcSSc had significantly worse PF, SF and pain interference in comparison to lcSSc, significant differences were not
seen for fatigue, anxiety/fear, sleep disturbance and depression.

The UCLA SCTC GIT 2.0 score was significantly associated with several domains in multivariable modeling. Higher GIT
scores, which indicated worse GI functioning, were associated with greater fatigue, pain interference, and sleep distur-
bance, as well as poorer PF and SF (Figure 1). Higher mRSS was associated with worse PF and greater pain interference.
Musculoskeletal involvement also showed statistically significant relationships with PROMIS-29v2 domain scores. The pres-
ence of small joint contractures and use of ambulatory aids were associated with worse scores in several domains. Such
relationships were consistent in findings from univariable modeling.

Figure 1
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Conclusion: In this large US based cohort of patients with early SSc, presence of diffuse cutaneous disease, musculoskel-
etal manifestations, higher GIT score, and higher mRSS were associated with worse HRQoL as measured by
PROMIS-29v2.

Disclosure: A. Makol: Amgen, 12, Site PI for clinical trial, AstraZeneca, 12, Site PI for Clinical trial, Boehringer-
Ingelheim, 12, Site PI for Clinical Trial, Genentech, 12, Site PI for Clinical Trials; I. Lamba: None; D. Khanna: AbbVie/
Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Ther-
apeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2;
J. VanBuren: None; A. Child: None; J. Alvey: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-
Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boeh-
ringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5; F. Castelino: Boehringer-
Ingelheim, 1, Mediar Therapeutics, 1; L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Bio-
sciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe, 1, 2; L. Evnin: Eicos, 1, 11, Frontier Medicines, 4, 11, MPM
Capital, 2, 8, Photys Therapeutics, 4, 11, Redona Therapeutics, 4, 11, Trishula Therapeutics, 4, 11, Umoja Biopharma,
4, 11, Werewolf Therapuetics, 4, 11; T. Frech: None; F. Hant: None; L. Hummers: AbbVie/Abbott, 2, AstraZeneca,
5, Biotest, 1, 2, Boehringer-Ingelheim, 2, 5, Cumberland, 5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace,
5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prometheus, 5; K. Lakin: None; D. Lebiedz-Odrobina: None; Y. Luo: None;
J. Molitor: None; D. Moore: None; C. Richardson: Cabaletta Bio, 2; N. Sandorfi: Bristol-Myers Squibb(BMS),
2, Novartis, 1; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; A. Shah: Amgen, 5, Boehringer-
Ingelheim, 5; B. Skaug: None; V. Steen: None; E. Volkmann: AbbVie, 2, Boehringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Hori-
zon, 5, Kadmon, 5, Prometheus, 5; J. Gordon: None.
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Influence of Occupational Exposure to Pollutants on Clinical and
Serological Phenotypes in Systemic Sclerosis

Martina Sanahuja i Sanz1, Irene Carri�on-Barberà2, Laura Tío3, Laura Triginer3, María Lee3, Alfredo Guillén-del Castillo4,
Anna Ribes3, Lidia Valencia Muntalà5, Jordi Monfort2, Tarek Carlos SalmanMonte:6, Javier Narvaez-García7, Carmen PIlar
Sime�on-Aznar4 and Anna Pros2, 1Universitat Pompeu Fabra, Barcelona, Spain, 2Hospital del Mar, Barcelona, Spain,
3Hospital del Mar Research Institute, Barcelona, Spain, 4Hospital Vall d’Hebron, Barcelona, Spain, 5Hospital de Bellvitge,
Barcelona, Spain, 6Hospital del Mar/Parc de Salut Mar-IMIM, Barcelona, Spain, 7Hospital Universitario de Bellvitge,
Barcelona, Spain
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Background/Purpose: Environmental factors have been proposed as a trigger for systemic sclerosis (SSc) in genetically
predisposed individuals. This study aimed to investigate the association between occupational exposure to pollutants and
specific clinical and serological phenotypes in SSc.

Methods: Ambispective study performed in 3 tertiary Spanish hospitals. Patients diagnosed with any subtype of SSc who
signed the informed consent were included. Detailed demographic, clinical, and serological data, and PROs were collected,
along with information on occupational exposure to pollutants gathered through an extensive questionnaire answered by
each patient. Blood samples were collected and 61 elements (including macroelements, microelements and toxic elements),
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were quantified. Information on the relationship between work activities and exposition to the studied pollutants was
obtained from the Canadian Job Exposure Matrix database. The statistical analysis to study associations was performed
using non-parametric tests (the χ2 and Fisher’s exact test for categorical variables and the Kruskal-Wallis test for continu-
ous), followed by a post hoc analysis to evaluate the differences between groups. The odds ratios (OR) and their 95% con-
fidence intervals (CI) were computed using the unconditional maximum likelihood estimation.

Results: Occupational information was available for 259/313 individuals. Patients with occupational exposure to silica were
younger at inclusion in the study (p=0.023) and onset of the 1st non-Raynaud symptom (p=0.042). Male patients had a a
4.3-fold higher risk of having been exposed to silica than females (95% CI 1.58-11.11, p=0.005). Silica exposure was also
associated to more frequent autoimmune hepatitis (AIH) (OR 12.9; 95% CI 1.02-413.5, p=0.046) and less dyslipidemia

Figure 1: Statistically significant associations between demographical and clinical characteristics and either silica exposure (a-d) or organic sol-
vents (e-g).

Figure 2: Statistically significant associations between demographic and clinical characteristics of the SSc patients and different occupations: met-
allurgical industry (h-l), construction and public works industry (m) and gardening (n-q).
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(OR 0.4; 95% CI 0.1-0.8, p=0.016). Exposure to organic solvents increased the presence of diabetes (OR 2.3; 95% CI
1-5.3, p = 0.050), AIH (OR 8.17; 95% CI 1-377.8, p=0.02) and almost the odds of cutaneous involvement (OR 3; 95% CI
1-13.6, p=0.056) (Fig. 1). Exposure to the metallurgical industry was associated with younger age at inclusion in the study
(p=0.013), male sex (OR 3.60; 95% CI 1.06-12.25, p=0.041), age at diagnosis (p=0.019), age at 1rst non-Raynaud symp-
tom (p=0.019), more AIH (OR 31.2; 95% CI 2.4-1015.8, p=0.011) and less dyslipidemia (OR 0.1; 95% CI 0.004-0.5,
p=0.005). The construction industry was associated with male sex (OR 10.65; 95% CI 1.01-56.27, p=0.005). Gardening
was linked to the diffuse SSc subtype (OR 7.68; 95% CI 2.16-27.35, p=0.002), muscular involvement (OR 4.79; 95% CI
1.17-19.65, p=0.029), and lower serum concentrations of zinc (p=0.040) and magnesium (p=0.003) (Fig. 2).

Conclusion: Occupational exposure to pollutants, particularly silica, organic solvents, and compounds used in the metallur-
gical industry and gardening is associated with specific clinical and serological phenotypes in SSc patients. These findings
highlight the role of environmental factors in shaping the disease phenotype and emphasize the importance of considering
occupational history in the management and prognosis of SSc patients.

Disclosure: M. Sanahuja i Sanz: None; I. Carri�on-Barberà: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Otsuka, 6;
L. Tío: None; L. Triginer: None; M. Lee: None; A. Guillén-del Castillo: None; A. Ribes: None; L. Valencia Muntalà:
None; J. Monfort: None; T. Salman Monte:: AstraZeneca, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Otsuka, 2, 6;
J. Narvaez-García: None; C. Sime�on-Aznar: None; A. Pros: None.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Limited cutaneous systemic sclerosis (lcSSc) is the most frequent subset of scleroderma, yet there
is a paucity of outcome measures available to assess symptoms important to patients with lcSSc. The CRISTAL project is an
international initiative that aims to create a combined response index for lcSSc for use in clinical trials: the CRISTAL index.

1415

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



The most bothersome and/or common domains in lcSSc were identified through focus groups, and existing outcomes were
identified through a scoping literature review. The next steps of this CRISTAL initiative were a) to select the most appropriate
existing clinician-reported outcomes (ClinROs) and performance outcomes (PerfOs) for the assessment of lcSSc; and b) to
create a disease-specific patient-reported outcome measure (PROM) assessing the most common and/or bothersome
lcSSc symptoms.

Methods: Experts were asked to suggest additional items/outcome measures beyond those identified through the scoping
review in a two-round international online Delphi exercise. ClinROs and PerfOs were then selected during a two-day meeting
utilizing a nominal group technique (NGT) comprising 3 patient research partners and 8 international experts. The CRISTAL
PROM was created using a patient-centered approach, with item elicitation based on the focus groups, item selection
through a patient-centered online survey, and preliminary validation through cognitive debriefings with patients with lcSSc.

Results: 100 experts were invited to participate in the Delphi exercise and 71 provided answers to round 1. Participants
from round 1 were invited to round 2, rating each item on scales (range: 1-9) for feasibility, face validity, content validity,
and overall appropriateness for the CRISTAL Index. 59/71 participants provided answers to round 2. Items endorsed by
> 50% of the experts were included for discussion at the 2-day NGT discussion. During the NGT meeting voting members
discussed and ranked items from “most appropriate for the CRISTAL index” to “least appropriate”. After each ranking,

Figure 1: Retained draft outcomes for CRISTAL

Table 1: Draft Clinician reported (ClinRO) or performance outcomes (PerfO) retained for CRISTAL
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voting members were asked if they agreed with the ranking; 80% agreement was required to move to the next domain.
Across the 10 lcSSc-specific domains discussed, 19 items (17 ClinROs and 2 PerfOs) were identified and retained as draft
items (Figure 1).

In parallel, the preliminary CRISTAL PROMwas created and included 37 items assessing symptoms experience from 4 gen-
eral and 8 lcSSc specific domains with a recall period of 7 days.

Conclusion: The international CRISTAL initiative used a patient-centered approach to select the most relevant ClinROs and
PerfOs assessing common and/or bothersome domains in patients with lcSSc. In parallel, a new CRISTAL PROM was cre-
ated. The next steps of the CRISTAL initiative will include assessment of the psychometric properties of the selected
ClinRO & PerfOs, and the preliminary CRISTAL PROM in longitudinal cohorts to develop the final CRISTAL index.

Acknowledgments: CRISTAL is partly supported by the grants from World Scleroderma Foundation, Scleroderma & Ray-
naud’s UK, the Scleroderma Clinical Trial Consortium, and the Scleroderma Research Foundation.
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Abstract Number: 0683

Prognostic Value of Systemic Sclerosis-associated Primary Heart
Involvement

Caya Gharibian1, Vanessa Lupi1, Alexander Gotschy1, Mike Becker2, Rucsandra Dobrota1, Muriel Elhai3, Sinziana
Muraru1, Suzana Jordan1, Anna-Maria Hoffmann-Vold4, Oliver Distler5, Robert Manka1, Cosimo Bruni1 and Carina
Mihai1, 1University Hospital Zurich, University of Zurich, Zurich, Switzerland, 2Center of Experimental Rheumatology,
Department of Rheumatology, University Hospital Zurich, University of Zurich, Zürich, Switzerland, 3University Hospital
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Table 1. Patient demographic and clinical data at study inclusion
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Background/Purpose: A definition of primary heart involvement (pHI) in systemic sclerosis (SSc) was recently developed
(Bruni C et al. J Scleroderma Relat Disord. 2022;7:24-32). Cardiac magnetic resonance (CMR) imaging was selected as
the non-invasive diagnostic modality of choice to characterize myocardial involvement in SSc. In this study, we aimed to
evaluate the prognostic value of CMR-supported diagnosis of SSc-pHI in a real-life SSc-cohort.

Methods:We included patients from our SSc cohort fulfilling the ACR/EULAR classification criteria for SSc, who underwent
at least one CMR and had follow-up data. Study baseline was defined as the date of the CMR, or the date of the first path-
ologic CMR in patients with multiple exams. Based on CMR and additional cardiologic tests, patients were divided into four
groups: no heart disease, SSc-pHI, other heart disease, and combined SSc-pHI and other heart disease.

Our main, combined outcome included death or cardiac events (any of: hospitalization due to heart failure, new arrhythmias,
new diastolic dysfunction, new left ventricular ejection fraction < 50%, new dyspnea NYHA class III or IV) during follow up. To
evaluate the risk posed by SSc-pHI, we performed a Kaplan-Meier survival analysis for the main combined outcome, as well
as for death and for cardiac events separately. This was followed by multivariable Cox regression models, including the car-
diac disease groups, and other risk factors for adverse prognosis in SSc.

Table 2. Cox proportional hazard multivariable models for study outcomes. The Hazard Ratios for the cardiac groups are presented with “no heart
disease” as reference.
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Fig. 1. Kaplan-Meier survival curves for study outcomes
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Results: Among 182 patients included, 39 (21%) were males, 54 (30%) had diffuse cutaneous SSc, 6 (3%) had history of
scleroderma renal crisis (SRC), 24 (13%) had pulmonary hypertension (PH) by right heart catheterization, 92 (50%) had inter-
stitial lung disease (ILD), of whom 33% significant, defined as 20% extent on high-resolution computer tomography or forced
vital capacity < 70% predicted, and 33 (18%) had non-SSc related cardiac conditions already diagnosed before CMR
(Table 1). Based on cardiac assessments including CMR, patients were classified as no heart disease (88, 48%), SSc-pHI
(23, 13%), other heart disease (60, 33%), and both SSc-pHI and other heart disease (11, 6%).

During a median (Q1-Q3) follow-up of 7 (3-9) years, the combined outcome occurred in 79 (43.4%) patients. Specifically,
death occurred in 37 (20%) patients. Cardiac events occurred in 56 (30.8%) patients: 14 arrhythmias, 4 LVEF< 50%, 28 dia-
stolic dysfunction, 6 hospitalizations due to heart failure and 20 deterioration of NYHA class. No patients developed sus-
tained ventricular tachycardia/fibrillation.

Both in Kaplan-Meier survival curves (Figure 1) and in Cox regression models adjusted for age, sex, significant ILD, PH and
history of SRC, SSc-pHI was an independent risk factor for the combined outcome and for cardiac events alone, but not for
death (Table 2).

Conclusion: SSc-pHI is associated with severe prognosis and is a risk factor for cardiac outcomes, independently of other
concomitant heart conditions and extra-cardiac SSc manifestations. Patients with SSc-pHI should be given special atten-
tion, and there is an urgent need for studies on treatment of SSc-pHI.
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Abstract Number: 0684

The Diagnostic Accuracy of Ultrasound for Low Muscle Mass in Women
with Systemic Sclerosis

Lucas D�oria1, Vanessa Hax2, André Mallmann2, Rafaela Santo3, Leonardo Santos2, Stephanie Pilotti2, Daniel Moraes2,
Isabella Boening2, Pedro Glanze2, ODIRLEI MONTICIELO1, Ricardo Xavier4 and Rafael Chakr5, 1Hospital de Clinicas de
Porto Alegre, Porto Alegre, Rio Grande do Sul, Brazil, 2Hospital de Clínicas de Porto Alegre, Porto Alegre, Rio Grande do
Sul, Brazil, 3Health Research and Innovation Science Centre, Klaipeda University, Klaipeda, Lithuania, Porto Alegre, Rio
Grande do Sul, Brazil, 4Universidade Federal do Rio Grande do Sul, Porto Alegre/RS, Rio Grande do Sul, Brazil,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic sclerosis (SSc) often experience body composition changes, including low
muscle mass (myopenia), associated with physical disability, hospitalization and death. Our purpose was to estimate the
best cut-off value for low muscle mass diagnosis in SSc patients using ultrasound (US) for muscle thickness measurement.

Methods: This study has been approved in accordance with the Declaration of Helsinki principles and all subjects provided
written informed consent. Women meeting the ACR/EULAR 2013 SSc criteria were consecutively enrolled between 2022
and 2023. Electronic medical records provided data on age, disease duration, cutaneous subtype, modified Rodnan’s skin
score (mRSS), and the EUSTAR activity index.

Appendicular skeletal muscle mass (ASM, kg) was quantified by dual-energy X-ray absorptiometry (DXA). Low muscle mass
was defined as ASM < 15 kg. Muscle thickness of vastus lateralis (VL, cm) was assessed real-time. Two independent inves-
tigators measured the VL images, and the mean of their measurements was considered for analysis . Pearson correlation

Figure 1. ROC curve of vastus lateralis thickness in comparison to low appendicular skeletal muscle mass by DXA
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coefficient, diagnostic accuracy (sensitivity, specificity, ROC curve, and AUC), and Kappa concordance were analyzed
(p< 0.05).

Results: Eighty patients were included [mean age of 60.7±11.2 years old and a median disease duration of 11.0 (5.0–18.5)
years]. Twenty percent of the participants had diffuse cutaneous SSc. The median mRSS was 4.0 (2.0–7.8), and the median
EUSTAR index was 1.7 (1.1–3.1). The mean ASMwas 16.0 ± 2.3 kg and 25% of patients showed low ASM. The mean thick-
ness of VL was 1.8±0.4 cm. Low ASMwas associated with low muscle thickness of VL (r=0.601, p< 0.001). The AUC for VL
versus ASM was 0.849 (95% CI: 0.764-0.935, p< 0.001, Figure 1). The estimated VL cut-off was 1.26 cm, with 90.0% sen-
sitivity and 75.0% specificity compared to ASM (Kappa=0.534, p< 0.001).

Conclusion: In our study, VL thickness measured by US was associated with low ASM by DXA and a cut-off of 1.26 cmwas
sensitive enough to encourage future research on the use of US as a screening and monitoring tool for myopenia in SSc
women.

Disclosure: L. D�oria: None; V. Hax: None; A. Mallmann: None; R. Santo: None; L. Santos: None; S. Pilotti: None;
D. Moraes: None; I. Boening: None; P. Glanze: None; O. MONTICIELO: AbbVie/Abbott, 6, AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, UCB, 6; R. Xavier: None; R. Chakr: None.

Abstract Number: 0685

KL-6 and IL-18 Biomarkers in Systemic Sclerosis-associated Interstitial
Lung Disease: Enhancing Prognostic Insights into Early Detection,
Progression, Lung Volume Changes,and Mortality Risk

cristiana sieiro santos1, Miriam Retuerto2, Laura Sierra2, Sara Calleja Antolín2, Elena Bollo de Miguel2, Jose Ordas
Martínez3, Paula Pérez García2, Pedro Baenas2, Clara Moriano Morales2, Javier de la Calle Lorenzo2 and Elvira Díez
Álvarez4, 1Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain, 2Complejo
Asistencial Universitario de Le�on, Le�on, Spain, 3Complejo Asistencial Universitario de Leon, Leon, 4Complejo Asistencial
Universitario de Le�on, Leon, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a leading cause of mortality in scleroderma, underscoring the critical
demand for reliable biomarkers. KL-6 and IL-18, have been investigated as potential lung-specific biomarkers in different
types of ILD,

including systemic sclerosis (SSc) however, their predictive significance for ILD detection, progression and association with
mortality remains unclear. The study aimed to assess the discriminative capabilities of serum biomarkers KL-6 and IL-18 in
differentiating between various grades of fibrosis identified through semiquantitative CT extension in systemic sclerosis-
associated interstitial lung disease (SSc-ILD). Additionally, we sought to compare the diagnostic performance of these bio-
markers with traditional pulmonary function tests (FVC% and DLCO%) and to evaluate the significance concerning ILD
progression and

short-term lung volume changes and mortality
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Methods:We conducted a prospective and longitudinal investigation, including patients diagnosed with systemic sclerosis
based on the 2013 ACR/EULAR criteria. Baseline and follow-up measurements at 12-18 months of chest high-resolution
computed tomography (HRCT) scans and pulmonary function tests were retrieved. The annualized rate of change in forced
vital capacity (FVC%) from baseline to follow-up served as a surrogate outcome for ILD progression. Serum concentrations

Comparison of the ROC curves of KL6, IL-18 and %FVC and %DLCO annualized change in patients with SSc. KL-6 (AUC=0.45, 95% CI 0.21–
0.50; P=0.04), IL-18 (AUC=0.59, 95% CI 0.34–0.75, P=0.69), %FVC-annualized change (AUC=0.75, 95% CI 0.56-0.91, p=0.04), %DLCO-
annualized change (AUC=0.75, 95% CI 0.58-0.92, p=0.03)

Correlations between KL-6 and IL-18

Figure 1: AUC for KL-6 (1a) and IL-18 (1b)
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of KL-6 and IL-18 were quantified using established quantitative ELISA techniques. We examined the sensitivity and speci-
ficity of various cut-off values of serum KL-6, IL-18, %DLCO, and %FVC annualized change for predicting survival.

Results: A correlation was found between semiquantitative CT grade and serum levels of KL-6 (β=0.78, p=0.01) and IL-18
(β=0.62, p=0.03) (table 1). Receiver operating characteristic (ROC) analysis established optimal cut-off values for serum
KL-6 (273.80 U/mL) and IL-18 (290.83 U/mL) in detecting ILD presence. The area under the curve (AUC) values for KL-6
and IL-18 outperformed FVC% and DLCO%, particularly in discriminating grade 2 from grade 1 ILD. During follow-up,
7 patients (9.5%) died. FVC% change ranged from −28% to 24%, and DLCO% change ranged from -38% to 28% Higher
KL-6 levels at baseline were predictive of faster %FVC decline (β=-0.34, p=0.006) and %DLCO (β=-0.24, p=0.04) at
1-year follow-up (figure 1). Higher IL-18 levels at baseline were

predictive of faster %FVC decline (β=-0.24, p=0.04) but not %DLCO decline. A significant correlation between mortality and
KL-6 (β=0.32, p=0.003), %DLCO (β=0.57, p=0.003), and %FVC (β=0.62, p=0.002) was found. %DLCO showed the best
performance in predicting mortality compared to the other biomarkers. ROC analysis showed 668.34 U/mL as the KL-6
serum concentration for predicting mortality in SSc patients (figure 2).

Conclusion: Our study highlights KL-6 and IL-18 as robust predictors of ILD progression in SSc, with independent associ-
ations with short-term lung volume changes. Notably, %DLCO emerges as a superior predictor of mortality compared to
KL-6 and IL-18, offering a valuable tool for risk stratification in SSc patients.

Disclosure: c. sieiro santos: None;M. Retuerto: None; L. Sierra: None; S. Calleja Antolín: None; E. Bollo deMiguel:
None; J. Ordas Martínez: None; P. Pérez García: None; P. Baenas: None; C. Moriano Morales: None; J. de la Calle

Lorenzo: None; E. Díez Álvarez: None.
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The Role of Inflammation in Systemic Sclerosis: CRP-Associated
Phenotypes and Prognostic Implications
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Morales2 and Elvira Díez Álvarez4, 1Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) manifests through a diverse interplay of inflammatory, fibrotic, and
vascular alterations, intricately entwined in its pathogenesis, which encompasses immune system dysregulation, tissue
fibrosis, and vascular dysfunction. While elevated C-reactive protein (CRP) levels in SSc have been associated with the
early inflammatory phases of the disease, comprehensive data regarding the influence of CRP on SSc activity and
severity remain limited. This study aims to investigate the significance of inflammatory phenotypes in clinical parameters
among individuals with SSc and to assess the prognostic importance of baseline and persistent inflammatory pheno-
types in SSc.
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Methods: A cross-sectional study involving 133 SSc patients meeting the 2013 ACR/EULAR criteria was conducted.
Patients were categorized into inflammatory (CRP≥ 5 mg/l) and non-inflammatory (CRP< 5mg/l) phenotypes at the first visit
and additionally stratified into persistent inflammatory/non- inflammatory phenotypes (CRP≥ 5 mg/l for more than 80% of
visits). Cox regression models analysed mortality risk and ILD development. Logistic regression assessed the risk of major
organ involvement (ILD, PH, scleroderma renal crisis, heart involvement, peripheral vasculature involvement) relative to
inflammation at SSc onset, adjusting for conceptual confounders.

Results: Among 133 patients, 53 (39%) exhibited a persistent inflammatory phenotype. Inflammatory phenotype was more
frequently associated with diffuse-cutaneous disease (p=0.02), anti-Scl-70 autoantibodies (p=0.02), ILD (p=0.02), lower dif-
fusing capacity for carbon monoxide (p=0.01) and myositis (p=0.04) (Table 1). Higher serum levels of KL-6 (p=0.002) and IL-
18 (p=0.04) at baseline were observed in patients with an inflammatory phenotype. Those with persistent inflammation had a
4.6 times higher risk of all-cause mortality (HR 4.61 [95% CI 1.2-15.2, p=0.04) and 5.6 times higher of ILD (HR 5.41 [95%CI
2.4-16.4], p=0.02) compared to non-inflammatory patients (figure 1 and figure 2). Logistic regression linked inflammation
with mortality (β=0.65, p=0.004), ILD (β=0.45, p=0.007), arthritis (β=0.40, p=0.04), myositis (β=0.23, p=0.04), IL-18 levels
(β=0.32, p=0.002) and anti-Scl70 positivity (β =0.21, p=0.04).

Table 1: Patient characteristics
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Conclusion: The study linked persistent inflammation in SSc patients to distinct clinical and immunological features. Impor-
tantly, patients with persistent inflammation had substantially increased risks of all- cause mortality and ILD. These findings
highlight the prognostic value of recognizing and monitoring the inflammatory phenotype in SSc patients for more targeted
management approaches.

Cox Hazard Regression model for ILD in SSc patients according to their inflammatory phenotype

Kaplan-Meier survival curve comparing patients according to their inflammatory phenotype.
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P. Baenas: None; C. Moriano Morales: None; E. Díez Álvarez: None.
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Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding the trajectory of disease progression in SSc-ILD is crucial for effective patient man-
agement and prognostication. Trajectory modeling offers a novel approach to deciphering the diverse progression patterns
seen in SSc-ILD, providing insights into prognosis and guiding therapeutic interventions.

Methods: SSc-ILD patients from 7 Italian tertiary centers who met the following criteria were included: a) diagnosis of SSc
(ACR/EULAR criteria); b) disease duration ≤5 years at the time of the first PFT; c) absence of ACA; d) evidence of ILD on
HRCT. A prospective-retrospective data collection was performed, and trajectories of disease progression, as determined
by 5-year longitudinal changes in FVC (absolute difference from baseline predicted values), were evaluated using growth
mixture modeling implemented in the lcmm package in R. Latent classes were linked to 10-year survival estimates, consid-
ering relevant baseline covariates via Cox regression models (respiratory-related causes of death).

Results: A total of 437 SSc-ILD patients with a median disease duration of 0.8 (0.2-2.2) years were included (see Table).
Trajectory analysis revealed 5 patterns of disease progression (latent classes), as illustrated in Figure 1. The majority of
patients exhibited a mild decline in FVC values (n=201), two patient groups showed an increase (n=49 and n=8), while two
groups demonstrated early (n=70) or late FVC loss (n=34). None of the baseline variables could predict latent class assign-
ment. Survival analysis demonstrated that patients with a deterioration in lung function had worse 10-year survival estimates
(see Figure 2a). When adjusting for gender, baseline FVC, or DLco (dichotomized at the most discriminative threshold), a
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substantial increase in the risk of death was observed for patients with declining lung function compared to those with stable
or improving function (see Figures 2a and 2b).

Conclusion:We provide evidence of the relevance of trajectory modeling in elucidating the progression patterns of SSc-ILD
and their prognostic significance. By identifying distinct patient subgroups with different functional trajectories, we provide
valuable insights into disease evolution and prognosis. Focusing on an enriched population of SSc-ILD at risk for

Table – Baseline clinical characteristics

Figure 1 – Patterns of disease progression
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progression, our results may be relevant for enhancing statistical power and generalizability in clinical trial design, as well as
facilitating the development of more targeted and effective therapeutic interventions for SSc-ILD.

Disclosure: L. Beretta: None; A. Santaniello: None; S. Bosello: None; E. De Lorenzis: None; G. Natalello: None;
N. Del Papa: None; S. Cavalli: None; D. Benfaremo: None; G. De Luca: Boehringer-Ingelheim, 6; C. Campochiaro:
Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; L. Cavagna: None; V. Codullo: None; F. Bonomi: None;
g. Montanelli: None; A. Severino: None; M. Caronni: None; B. Vigone: None; S. Bellando-Randone: None;
C. Montecucco: None; M. Matucci-Cerinic: None; L. Dagna: None; G. Moroncini: None; R. Caporali: AbbVie, 2, 6,
Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; C. Bellocchi: None.
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Mycophenolate Mofetil Treatment in Limited Cutaneous Systemic
Sclerosis Reduces the Risk of Vascular Complication Leading to
Treatment Escalation: Emulation of a Target Trial Using Time-dependent
Propensity Score-matching
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Italy, 4Polytechnic University of Marche, Ancona, Italy, Ancona, Italy, 5Polytechnic University of Marche, Ancona, Italy,
6Division of Rheumatology - Policlinico San Matteo, Pavia, Italy, Pavia, Lombardia, Italy, 7Vita-Salute San Raffaele
University & IRCCS San Raffaele Hospital, Milan, Milan, Italy, 8Scleroderma Unit, University of Modena and Reggio Emilia,
Modena, Italy, 9Division of Clinical Rheumatology, ASST Pini, Dept. of Clinical Sciences & Community Health, Research
Center for Adult and Pediatric Rheumatic Diseases, Research Center for Environmental Health, Università degli Studi di
Milano, Milan, Italy, 10Department of Rheumatology, La Sapienza University of Rome, Rome, Italy, 11Division of
Rheumatology, Fondazione Policlinico Universitario Agostino Gemelli IRCSS, Università Cattolica del Sacro Cuore, Rome,
Italy, 12Rheumatology Unit, School of Medicine, University of Modena and Reggio Emilia, Modena, Italy, 13Unit of
Immunology, Rheumatology, Allergy and Rare Diseases (UnIRAR), IRCCS San Raffaele Scientific Institute, Vita-Salute San
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Figure 2 – Survival plots
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The prescription of Mycophenolate Mofetil (MMF) represents the primary treatment for interstitial
lung disease (ILD) associated with systemic sclerosis (SSc) and is an option for cutaneous fibrosis. However, its use in
patients with Limited Cutaneous SSc (lcSSc) is less common due to their lower fibrotic burden. In vitro observations and clin-
ical data from kidney transplant patients suggest a protective effect of MMF on endothelial function. The objective of this
study is to explore the impact of MMF therapy in preventing the escalation of vasoactive/vasodilator treatment as a surrogate
for vascular complications of the disease.

Methods: Clinical data of patients with lcSSc enrolled in the Italian SPRING registry were retrospectively compared based
on the prescription of MMF at any stage of their disease. Each patient treated with MMF for at least 3 months was then
matched to another patient not treated with MMF and evaluated in the same quarter using a time-dependent propensity
score. The score was based on age, gender, disease duration, presence of anti-centromere antibodies and anti-Scl-70+
antibody, ILD, pulmonary function tests, history of digital ulcers, and baseline treatment with iloprost, calcium channel
blockers, endothelin receptor antagonists (ERA), and phosphodiesterase-5 inhibitors (PDE5i). Standardized mean differ-
ences (SMDs) after matching were reported as a measure of balance between the intervention and comparison group, with
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values ≤ 0.1 indicating good balance. The escalation of vasoactive/vasodilator treatment over up to 60 months was the con-
sidered outcome that was assessed as the addition of iloprost, ERA, or PDE5i due to uncontrolled or newly diagnosed
peripheral vascular complications.

Results: Clinical characteristics of the evaluated 1,435 patients are reported in Table 1. The prescription of MMF was more
common in male patients, those who were anti-Scl70 positive and anti-centromere negative, those with a history of intersti-
tial lung disease or myositis, and those without a history of ulcers. Matching led to SMD< 0.1 for all the collected variables
(data not shown). The overall incidence of vasoactive/vasodilator treatment escalation events over a median follow-up of
40.5 months (IQR 23.3-60.0) was 1.0 per 100 patient-years in the MMF-treated group and 7.3 per 100 patient-years in
the control group, with a significant difference in treatment escalation-free survival between the two groups (Log-Rank test
p = 0.002) (Figure 1).

Conclusion: In the national SPRING cohort, the decision to prescribe MMF is primarily driven by the presence of risk factors
for progressive pulmonary manifestations. The association of MMF therapy with a reduced need for escalation of vasoactive
or vasodilator treatment suggests a potential impact of this drug in preventing vascular complications in patients with lcSSc.

Disclosure: E. De Lorenzis: None; G. Natalello: None; F. Cacciapaglia: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim,
2, 6, Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6, Pfizer, 6; R. De Angelis: None; E. Cipolletta: Horizon Therapeutics,
2, IBSA, 6, Novartis, 6; V. Codullo: None; G. De Luca: Boehringer-Ingelheim, 6; D. Giuggioli: None; F. Ingegnoli:
None; V. Riccieri: None; M. D’Agostino: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Boehringer Ingelheim, 2, 6, Eli Lilly,
2, 6, Galapagos, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6; C. Ferri: None;M. Matucci Cerinic:
None; S. Bosello: None.

Figure 1: Comparison of cumulative incidence curves of vasoactive or vasodilator treatment escalation in MMF treated patients and matched con-
trols. Abbreviations: MMF (Mycophenolate Mofetil).
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Abstract Number: 0689

Arrhythmic Burden, Myocardial Markers, and Long-term Survival in
Distinct Cardiac Magnetic Resonance Subsets of Systemic Sclerosis
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and Rare Diseases (UnIRAR), IRCCS San Raffaele Scientific Institute, Vita-Salute San Raffaele University, Milan, Italy,
6Division of Rheumatology, Catholic University of the Sacred Heart, Fondazione Policlinico Universitario A. Gemelli
IRCCS, Rome, Italy, 7Division of Rheumatology - Catholic University of the Sacred Heart, Fondazione Policlinico
Universitario Agostino Gemelli, Rome, Rome, Italy, 8Department of Diagnostic Imaging, Oncological Radiotherapy and
Hematology, Diagnostic Imaging Area, Fondazione Policlinico Universitario Agostino Gemelli, IRCCS, Rome, Italy,
9Department of Cardiovascular and Thoracic Sciences, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome,
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Background/Purpose: Cardiac involvement in Systemic Sclerosis (SSc) is widely recognized as heterogeneous and, when
clinically evident, it is associated with a poor prognosis. Recently, five cardiac magnetic resonance (CMR) phenotypes in SSc
have been identified (Knight DS et al. European Heart Journal 2023). These phenotypes do not align with the existing clinical
subgroup classifications or autoantibody statuses, yet each has a distinct 5-year prognosis. Our objective is to test the long-
term prognostic significance of this classification system in an external cohort and to compare ECG Holter monitor parame-
ters, NT-proBNP, and troponin T levels across these groups.

Methods: CMR assessments were conducted in three Italian tertiary centers on consecutive SSc patients who presented
symptoms of dyspnoea, palpitations, or chest pain. Based on the CMR findings, patients were categorized into five distinct
groups: those with dilated right hearts with right ventricular failure (RVF); biventricular failure with dilatation and dysfunction
(BVF); and those with normal function, categorized further based on cavity sizes as average cavity (NF-AC), small cavity
(NF-SC), and large cavity (NF-LC). The study focused on comparing clinical characteristics, serum troponin and NT-proBNP
levels, ECG Holter monitor parameters, and 10-year survival outcomes across these groups.

Results: Table 1 presents the clinical characteristics and assessed parameters of the 143 enrolled patients across the CMR
subsets. The distributions for NF-AC, NF-SC, NF-LC, BVF, and RVF were 46.2%, 22.4%, 14.0%, 14.0%, and 3.5%,
respectively. Proportions of male patients and pulmonary function tests showed statistically significant differences across
the subsets. Troponin T and NT-proBNP values were similar across all subsets. The NF-LC and RVF groups exhibited Left
Bundle Branch Block (LBB) more frequently and more ventricular ectopic beats (VEB) compared to other groups. There
was a variation in 10-year survival rates across the groups, with patients in the RVF, NF-LC, and BVF categories showing
poorer prognosis (Figure 1).
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Conclusion: This data confirms the prognostic value of the proposed CMR subsets in an another European SSc cohort,
highlighting that subsets with poorer prognosis are associated with a higher arrhythmic burden.

Table 1. Comparison of clinical characteristics, serum troponin, serum NTproBNP and Holter ECG across five cardiac MRI patterns.
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Disclosure: S. Bosello: None; E. De Lorenzis: None; G. De Luca: Boehringer-Ingelheim, 6; A. Tonutti: None;
v. Batani: None; P. Cerasuolo: None; G. Natalello: None; L. Lanzo: None; G. Alonzi: None; S. Fiore: None; S. Di
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zer, 2, 6, UCB Pharma, 2, 6.

Abstract Number: 0690

Can Immunosuppression or Vasodilation Prevent the Onset of Interstitial
Lung Disease in Systemic Sclerosis? An Association Analysis from the
EUSTAR Database

Liubov Petelytska1, Lorenzo Tofani2, Elise Siegert3, Elisabetta Zanatta4, Gianluca Moroncini5, Christina Bergmann6,
vanessa smith7, Gabriela Riemekasten8, Kamal Solanki9, Fabio Cacciapaglia10, Britta Maurer11, José da Silva12, Marija
Geroldinger-Simi�c13, Ana Rodrigues14, Madelon Vonk15, Jeska de Vries-Bouwstra16, Anna-Maria Hoffmann-Vold17, Oliver
Distler18 and Cosimo Bruni19, and on behalf of the EUSTAR collaborators, 1Bogomolets National Medical University,
Kyiv, Kyyiv, Ukraine, 2University of Florence, Florence, Italy, 3Charité University Hospital, Berlin, Germany, 4Unit of
Rheumatology, Padova University, Padova, Italy, 5Marche Polytechnic University, Ancona, Italy, 6Department Internal
Medicine III, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Frankfurt, Germany, 7Ghent University Hospital,
Gent, Belgium, 8University of Lübeck, Department of Rheumatology and Clinical Immunology, Lübeck, Germany,
9Waikato Hospital, Hamilton, New Zealand, 10Rheumatology Unit DiMePRe-J, University and AOU Policlinico of Bari, Italy,
Bari, Italy, 11University Hospital Bern, University Bern, Bern, Switzerland, 12University of Coimbra, Coimbra, Portugal,
13Johannes Kepler University, Linz, Austria, 14Hospital Curry Cabral-Centro Hospitalar Universit�ario Lisboa Central,
Lisbon, Portugal, 15Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 16Leiden University Medical
Center, Leiden, Netherlands, 17Oslo University Hospital, Oslo, Norway, 18Department of Rheumatology, University

Figure 1. Survival comparison across five cardiac MRI patterns.
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Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland, 19University of Zurich, Zurich, Switzerland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Inflammation and vasculopathy may play a role in the development of interstitial lung disease (ILD) in
systemic sclerosis (SSc). Pre-clinical evidence showed possible preventive effects of vasoactive/vasodilating drugs (VVDs).
Similarly, preliminary data from registries showed a preventive role of some immunosuppressants (IMS). As SSc patients
regularly receive such medications to treat other disease manifestations, we aimed to evaluate the association between
IMS/VVDs use and the development of SSc-ILD.

Methods: Patients from the EUSTAR database were eligible if classified according to the 2013 ACR/EULAR criteria for SSc,
with baseline absence of ILD (defined by HRCT negative for lung abnormalities and FVC >70%), at least 1 follow-up CT avail-
able at 12±3 months, and information on IMS/VVDs exposure. Patients with pulmonary hypertension on RHC were
excluded.

Exposure included the use of any IMS (mycophenolate mofetil, cyclophosphamide, azathioprine, methotrexate, prednisone
over 10 mg/day – as conventional IMS; rituximab or tocilizumab – as biologic IMS) or any VVDs (bosentan, other endothelin
receptor antagonists - ERAs, sildenafil, other phosphodiesterase 5 inhibitor - PDE5i, iloprost, other prostanoids) for at least
3 months.

New ILD onset on CT scan at 1-year follow-up represented our outcome. Associations with IMS/VVDs treatment were cal-
culated using a generalized estimated equation model with backward selection, balancing for multiple visits of the same
patients. Confounders included risk factors for ILD onset and possible reasons for IMS/VVDs prescription.

Results: Among 11925 yearly visits of 3715 SSc patients over a median 4 (95% CI 2-7) years follow up, ILD onset was
detected in 386 follow-ups (10% of patients, 3% visits; Table 1).

Analyzing the preventive effectiveness according to drug classes (conventional/biologic IMS, ERAs, PDE5i, prostanoids),
most clinical risk factors were confirmed (Figure 1), in particular DU (history or presence) significantly associated with ILD
development (adjusted OR 1.26; 95% CI 1.01-1.60). PDE5i was the only class of drug associated with ILD onset. This did
not emerge for the PDE5i class in general, but only when present in combination with DU (OR 0.35; 95% CI 0.14-0.87).
The risk of ILD onset was not significantly associated with exposure to other VVDs classes or IMS.

When testing single medications (Figure 2), we still observed a higher risk of ILD onset for DU and an association of sildenafil
with ILD onset. Again, this association turned significant for exposure to sildenafil exclusively in combination with DU
(OR 0.30; 95% CI 0.12-0.75), suggesting a protective effect. Although the class of prostanoids did not associate with the
outcome in the previous model, iloprost was associated with a reduced risk of ILD onset (OR 0.57; 95% CI 0.38-0.83)
and this was regardless of DU.

Conclusion: We show that treatment with vasoactive/vasodilating drugs, specifically sildenafil and iloprost, but not with
immunosuppressants, might have a protective effect on the development of SSc-ILD over 1-year, particularly in patients with
DU. The preventive effect of these medications needs confirmation in randomized controlled trials.
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Table 1. Characteristics of SSc patients at the beginning of each 1-year interval, according to the final ILD status at follow-up.

Figure 1. Association of categories of medications and new onset of ILD for 1-year observation, after backward selection. Autoantibodies are
merged in a single, 5-level variable, using “none of the above” as a reference in the model.
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C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna Therapeutics, 5; v. smith: Argenx, 2, BKC Moving
Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, 5, 6, WebMDD Global LLC, 2; G. Riemekasten: CellTrend
GmbH, 1; K. Solanki: None; F. Cacciapaglia: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 6, Galapagos,
6, Janssen, 2, 6, Pfizer, 6; B. Maurer: AbbVie/Abbott, 5, Actelion, 12, Congress support, Boehringer-Ingelheim, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, Medtalk, 12, Congress support, Mepha, 12, Congress support, Merck/MSD,
12, Congress support, mir-29 for the treatment of systemic sclerosis (US8247389, EP2331143), 10, Novartis, 2, 5,
6, Pfizer, 12, Congress support, Protagen, 5, Roche, 12, Congress support; J. da Silva: None;M. Geroldinger-Simi�c:
AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Boehringer Ingelheim,, 2, 6, Janssen, 2, 6, Novartis, 2, 3, 6;
A. Rodrigues: None;M. Vonk: Boehringer-Ingelheim, 2, 6, Janssen, 2, 6, Merck/MSD, 6; J. de Vries-Bouwstra: Abb-
Vie/Abbott, 2, 6, Boehringer-Ingerlheim, 2, 6, Galapagos, 5, Janssen, 2, 5, 6, Roche, 5; A. Hoffmann-Vold: Arxx Ther-
apeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6,
12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche, 2, 6, 12, Support for travel, Werfen,
2; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie,
2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade
Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring,
2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of
Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of
Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi
Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Acad-
emy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member
Board of Trustees, Topadur, 2, UCB, 2; C. Bruni: AbbVie/Abbott, 5, Boehringer-Ingelheim, 2, 5, Wellcome Trust, 2.

Figure 2. Association of single medications and new onset of ILD for 1-year observation, after backward selection. Autoantibodies are merged in a
single, 5-level variable, using “none of the above” as a reference in the model.
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Abstract Number: 0691

Predictors of Response and Long-term Efficacy and Safety of Nintedanib
in Systemic Sclerosis-Interstitial Lung Disease: Data from an Italian
Multicentre Study

Corrado Campochiaro1, Giacomo De Luca2, Maria-Grazia Lazzaroni3, Giuseppe Armentaro4, Amelia Spinella5, Chiara
Bellocchi6, Barbara Ruaro7, Anna Stanziola8, Devis Benfaremo9, Enrico De Lorenzis10, Beatrice Moccaldi11, Francesco
Bonomi12, Lorenzo Bianchessi13, Florenzo Iannone14, Fabio Cacciapaglia15, Lorenzo Beretta16, Serena Guiducci17,
Veronica Codullo18, Silvia Laura Bosello19, Giovanna Cuomo20, Elisabetta Zanatta11, Nicoletta Del Papa4, Paolo Airò3,
paola Confalonieri7, Gianluca Moroncini9, Dilia Giuggioli5, Lorenzo Dagna21 and Marco Matucci-Cerinic22, 1IRCCS San
Raffaele Hospital. Vita-Salute San Raffaele University, Milan, Milan, Italy, 2Vita-Salute San Raffaele University & IRCCS San
Raffaele Hospital, Milan, Milan, Italy, 3Scleroderma Unit, Rheumatology and Clinical Immunology Unit, ERN ReCONNET,
ASST Spedali Civili, Brescia, Italy, Brescia, Italy, 4Scleroderma Clinic, Dip. Reumatologia, ASST G. Pini-CTO, Milan, Italy,
5Scleroderma Unit, University of Modena and Reggio Emilia, Modena, Italy, 6Università degli Studi di Milano, IRCCS Ca’
Granda Ospedale Maggiore Policlinico di Milano, Milano, Italy, 7Unit of Respiratory Medicine, University of Trieste,
Trieste, Italy, 8Unit of Respiratory Medicine, Federico II University Hospital, Napoli, Italy, 9Department of Clinical and
Molecular Sciences, Marche Polytechnic University & Department of Internal Medicine, Marche University Hospital,
Ancona, Italy, 10Catholic University of the Sacred Heart, Roma, Rome, Italy, 11Unit of Rheumatology, Padova University,
Padova, Italy, 12Azienda Ospedaliera Universitaria Careggi, Florence, Florence, Italy, 13Unit of Rheumatology, San Matteo
Hospital, Pavia, 14Rheumatology Unit- University of Bari "Aldo Moro", IT, Bari, Italy, 15Rheumatology Unit DiMePRe-J,
University and AOU Policlinico of Bari, Italy, Bari, Italy, 16Scleroderma Unit, Fondazione IRCCS Ca’ Granda, University of
Milan, Milan, Italy, 17Division of Rheumatology, Scleroderma Unit, Department of Experimental and Clinical Medicine,
University of Florence, Florence, Italy, 18Unit of Rheumatology, SanMatteo Hospital, Pavia, Italy, 19Unit of Rheumatology,
Catholic University of the Sacred Heart, Rome, Italy, 20Università degli studi della Campania Luigi Vanvitelli, Napoli, Italy,
21IRCCS San Raffaele Scientific Institute, Unit of Immunology, Rheumatology, Allergy and Rare Diseases (UnIRAR),
Milano, Italy, Milan, Italy, 22University San Raffaele Milano, Milano, Milan, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The SENSCIS trial and the SENSCIS-ON study have shown that nintedanib (NTD) reduces the rate
of decline in Interstitial Lung Disease (ILD) in Systemic Sclerosis (SSc) patients. We aimed to analyse the predictors of
response and NTD-related side effects at 1-year and efficacy and safety of NTD at 2-year in SSc-ILD in a real-life setting.

Methods: The clinical data of SSc-ILD patients treated with NTD from 13 Italian SSc centres were retrospectively evaluated
12 months prior to NTD introduction, at baseline, and at 12 and 24 months after NTD introduction. The following parameters
were recorded: SSc clinical features, concomitant therapies, NTD tolerability, pulmonary function tests (PFTs) and modified
Rodnan skin score (mRSS). Progression was defined according to ATS definition (drop in predicted% FVC≥5% or
DLCO≥10% or high-resolution chest tomography (HRCT) evolution and worsening of respiratory symptoms). Logistic
regression analyses were performed to assess predictors of response at 1-year and predictors of NTD reduction/
suspension.

Results: 151 SSc-ILD patients treated with NTD were identified (see Table 1). In the 12 months prior to NTD treatment, a
progressive phenotype was observed in 87/129 (67%) patients: in those who achieved 1-year follow-up (84 (66%) patients),
the percentage of 1-year progressors was significantly lower compared to the previous 12 months (67% versus 24%, p<
0.001). In diffuse cutaneous systemic sclerosis (dcSSc), no significant change was observed for the mRSS at 12 months
(9.5 ± 6.7 versus 10.3 ± 8.0, p=0.347). After a median time of 4 (2 – 8) months, NTD dose was reduced to 200 mg daily in
56 (37%) patients and was stable in 43 (77%) patients. In 26 (17%) patients NTD was stopped after a median time of
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3 (1-9) months. At multivariate logistic regression analysis among baseline features, the use of high-dose proton pump inhib-
itors (PPI) (OR 3.263 (1.023 – 10.410) and mycophenolate mofetil (MMF) (OR 0.269 (0.091 – 0.795)) were associated with
12-month progression, whereas the presence of gastro-oesophageal reflux disease (OR 3.894 (1.048 – 19.623)) and use
of high-dose PPI (OR 2.243 (1.010 –6.573)) were associated with NTD reduction/suspension. A total of 37 patients reached
2-year follow-up. At 2 years, the percentage of progressors did not change compared to the first year (27%, p=0.685). The
prevalence of NTD-related side-effects and the causes of reduction and withdrawal are summarized in Figure 1. During the
follow-up, 13 patients died after a median time of 12 (10 – 30) months.

Conclusion: In a real-life clinical scenario, NTD combined with immunosuppressants reduced the rate of progressors and
this effect was maintained at 2 years. Combination with mycophenolate mofetil is associated with a better respiratory out-
come whereas baseline use of high-dose PPI is a risk factor for poor drug tolerance and a worse respiratory outcome.

Table 1. Clinical and demographic characteristics of our multicenter cohort of SSc-ILD patients. N= number; SD= standard deviation; Ab= anti-
bodies; GERD= gastro-esophageal reflux disease; NSIP= non-specific interstitial pneumonia; UIP= usual interstitial pneumonia.
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Disclosure: C. Campochiaro: Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; G. De Luca: Boehringer-
Ingelheim, 6; M. Lazzaroni: None; G. Armentaro: None; A. Spinella: None; C. Bellocchi: None; B. Ruaro: None;
A. Stanziola: None; D. Benfaremo: None; E. De Lorenzis: None; B. Moccaldi: None; F. Bonomi: None;
L. Bianchessi: None; F. Iannone: AstraZeneca, 2, GSK, 2, Pfizer, 2, UCB, 2; F. Cacciapaglia: AbbVie/Abbott, 2, 6,
Boehringer-Ingelheim, 2, 6, Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6, Pfizer, 6; L. Beretta: None; S. Guiducci: None;
V. Codullo: None; S. Bosello: None; G. Cuomo: None; E. Zanatta: None; N. Del Papa: None; P. Airò: None;
p. Confalonieri: None; G. Moroncini: None; D. Giuggioli: None; L. Dagna: None; M. Matucci-Cerinic: None.

Abstract Number: 0692

Evaluation of the New Criteria for Progressive Pulmonary Fibrosis in
Patients with Systemic Sclerosis

Miriam Retuerto Guerrero1, Clara Moriano2, cristiana sieiro santos3, Laura Sierra Herranz4, Javier Juan Garcia4, Ivan
Castellvi Barranco5 and elvira Diez �alvarez4, 1Complejo Asistencial Universitario de Le�on, Leon, Spain, 2Hospital Le�on,
LEON, Spain, 3Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain,
4Complejo Asistencial Universitario de Leon, Leon, 5Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Figure 1. Nintedanib-related side effects.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Table 1. Clinical-serological variables of the 51 patients with SSc-ILD.
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Background/Purpose: Interstitial lung disease (ILD) is a common complication of systemic sclerosis (SSc) and is one of the
leading causes of morbidity and mortality. Recently, several international associations (American Thoracic Society (ATS),
European Respiratory Society (ERS), Japanese Respiratory Society (JRS), and the Latin American Thorax Association
(ALAT)) have joined forces and developed new international criteria for the diagnosis of progressive pulmonary fibrosis
(PPF). We aim to identify the factors associated with the development of PPF, according to the new criteria of the
ATS/ERS/JRS/ALAT societies, in patients with SSc-ILD.

Methods: A retrospective study of 51 patients with SSc-ILD diagnosed in the rheumatology department of the Uni-
versity Hospital Complex of Le�on since the year 2000. Demographic, clinical, analytical, radiological, and pulmonary
function variables were collected. The fulfillment of the new PPF criteria was evaluated, as well as their prognostic
value. We compared clinical manifestations, antibody status, treatment, malignancy and death rates. Continuous vari-
ables were compared by Student’s or Mann Whitney’s test, and categorical variables by Chi2 test or Fisher’s
exact test.

Results: Out of a total of 133 patients in our cohort, 51 patients with SSc-ILD were included, with 58.8% being women.
The age at diagnosis of SSc and SSc-ILD was 59.2 ± 14.6 and 62.6 ± 14 years, respectively. 72.5% of the patients had
limited cutaneous involvement and 45.1% were Anti-topoisomerase I positive. Tables 1 and 2 show the main clinical-
serological and the morphological and functional pulmonary characteristics of our cohort. Twenty-two patients met the
ATS/ERS/JRS/ALAT criteria over an 8.8 ± 7.3-year follow-up period from the diagnosis of SSc, representing 43.1% of
the sample, with a mean time from the diagnosis of SSc-ILD of 36.7 ± 28.8 months. The proportion of patients with
SSc-ILD who experienced progressive ILD during the first year was 17.6%, and 35.3% at five years. Smoking habits
(p 0.010), younger age at diagnosis of SSc-ILD (p 0.049) and ESR levels (p 0.005) are independent factors for the pres-
ence of PPF (Table 3). No relationship was observed with sex or the different characteristics of the disease. Greater initial
radiological involvement (extent by HRCT >20%, p 0.013) and functional impairment (%FVC, p 0.022; %DLCO, p 0.007)
were related to the development of PPF. The use of corticosteroids (p 0.005), CYC (p 0.034), RTX (p 0.039) and Ninte
(p 0.011) was higher in patients with PPF. Similarly, they received more combined therapeutic strategies (p 0.010). Dur-
ing follow-up, 14 patients died, 7 of them from complications related to ILD, with a higher incidence in progressive
patients (27.3% vs. 3.4%, p 0.034).

Conclusion: Almost half of our cohort meets the criteria for PPF according to ATS/ERS/JRS/ALAT criteria. These patients
present greater pulmonary involvement at diagnosis and higher pulmonary-related mortality.

Table 2. Morphological and functional pulmonary characteristics of our SSc-ILD cohort.
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Disclosure: M. Retuerto Guerrero: None; C. Moriano: None; c. sieiro santos: None; L. Sierra Herranz: None;
J. Juan Garcia: None; I. Castellvi Barranco: None; e. Diez �alvarez: None.

Table 3. Clinical-serological characteristics of our SSc-ILD cohort, differences between patients who meet ATS/ERS/JRS/ALAT progression cri-
teria and those who do not.
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Abstract Number: 0693

Behind the Bronchiectasis in Systemic Sclerosis. Prevalence and Risk
Factors

Miriam Retuerto Guerrero1, Clara Moriano2, Paula Perez Garcia3, cristiana sieiro santos4 and elvira Diez �alvarez3,
1Complejo Asistencial Universitario de Le�on, Leon, Spain, 2Hospital Le�on, LEON, Spain, 3Complejo Asistencial
Universitario de Leon, Leon, 4Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon,
Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Bronchiectasis (BC) has been observed in association with Systemic Sclerosis (SSc). Esophageal
dysmotility, immunosuppressive drugs and the direct effect of collagen deposition in the airway are postulated as causes
of bronchiectasis in patients with SSc. We aim to evaluated the bronchiectasis prevalence in an SSc population and its pos-
sible association with clinical and immunological features.

Methods: Observational, analytical and cross-sectional monocenter study. We included 92 patients with diagnosis of SSc
according to modified ACR-EULAR 2013 criteria, who had undergone high-resolution computed tomography (HRCT) of
the chest within the last two years. Patients with traction bronchiectasis associated to pulmonary fibrosis were excluded.
Continuous variables were compared by Student’s or Mann Whitney’s T test, and categorical variables by Chi2 test or Fish-
er’s exact test.

Results: In 21 (23%) of the patients, bronchiectasis were present (within fibrosis or honeycomb). Median age was
61 (52-67.5), 67% were female and 48% had a smoking history. No patient has a previous personal history of Mycobacte-
rium tuberculosis infection. Two patients suffer from chronic cough but neither presented with pulmonary infectious compli-
cations. No significant association between bronchiectasis and esophageal dysmotility or dilatation (observed in 33% and
46% respectively), any demographic variable, SSc duration or cutaneous subclass (Table 1). Patients with bronchiectasis
were more likely to be Anti-CENP positivity (p=0.044) and had a higher rate of secondary Sjogren’s syndrome (p=0.006).

Table1. Clinical characteristics of 92 patients with SSc.
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There were no differences in pulmonary function tests between patients without ILD and patients with bronchiectasis (DLCO
76% vs 72%, FVE1/FVC1 82% vs. 80%). Interstitial lung disease and immunosuppressants had a negative association with
bronchiectasis (p=0.032 and p=0.01).

Conclusion: Bronchiectasis should be included in the list of pulmonary manifestations of SSc, a negative association
between bronchiectasis and ILD reflects that bronchiectasis is an independent entity. Given that bronchiectasis was more
frequent in patients with secondary Sjogren’s syndrome, but not in SSA-positive participants, we hypothesize that its devel-
opment is related to sicca symptoms in the tracheobronchial tree. Since neither esophageal nor immunosuppressive
involvement was found as a cause of bronchiectasis, the infectious origin of bronchiectasis could not be concluded. In addi-
tion, bronchiectasis has a silent course and does not affect respiratory function tests.

Disclosure: M. Retuerto Guerrero: None; C. Moriano: None; P. Perez Garcia: None; c. sieiro santos: None; e. Diez
�alvarez: None.

Abstract Number: 0694

A Unified Vascular Phenotype Score Identifies Systemic Sclerosis
Endotypes and Predicts Prognostic Outcomes: Results from the EUSTAR
Database

Stefano Di Donato1, Michael Hughes2, John Pauling3, Marco Matucci-Cerinic4, Lesley-Anne Bissell5, Edward Jude6,
Christopher Denton7, Yannick Allanore8, Marie-Elise Truchetet9 and Francesco Del Galdo10, and EUSTAR collaborators,
1Leeds Institute of Rheumatic and Musculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds,
United Kingdom, 2Tameside and Glossop Integrated NHS Foundation Trust & The University of Manchester,
Manchester, United Kingdom, 3North Bristol NHS Trust, Bristol, United Kingdom, 4University San Raffaele Milano,
Milano, Milan, Italy, 5Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 6Tameside and Glossop Integrated
Care NHS Foundation Trust, Ashton-under-Lyne, United Kingdom, 7University College London, Northwood,
United Kingdom, 8Université Paris Cité, Paris, France, 9Bordeaux University Hospital, Bordeaux, France, 10University of
Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Vascular dysfunction is pivotal in Systemic Sclerosis (SSc) pathogenesis, leading to somatic vascu-
lar signs such as pitting scars, Digital Ulcers (DUs), telangiectasia as well as organ complications underpinned by vascular
remodelling, namely: Pulmonary Artery Hypertension (PAH), Scleroderma Renal Crisis (SRC), and SSc myocardial involve-
ment. A Unified Vascular Phenotype (UVP) has been conceptualized for SSc, suggesting a common pathogenetic process
across these manifestations[1]. Forced Vital Capacity (FVC) to Diffusing capacity of the Lung for Carbon monoxide (DLCO)
ratio is a marker of disproportionately reduced gas exchange and has been shown to predict future diagnosis of PAH[2].
Here we tested the value of UVP in predicting onset of severe vascular disease and overall prognosis in SSc.

Methods: Patients fulfilling the 2013 ACR/EULAR SSc criteria in the EUSTAR database and having at least two follow-ups
available were included. UVP score was built by assigning one point each for the presence of telangiectasia, pitting scars,
and history of DUs, with the further 0 to 4 points, based on the progressive quintile distribution of FVC/DLCO. UVP score
was tested in time-to-event analyses for mortality, and a combined “major vascular endpoint” including new diagnosis of
PAH, new cardiac failure (LVEF < 45%) or arrhythmia, new SRC, new finger gangrene. Lastly, UVP score was tested for
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new DUs occurrence, using a marginal means/rate model, allowing for recurring events analysis at patient level. Cox Propor-
tional Hazard (CPH) regressions, with Breslow method for recurrent DUs, were used. Survival functions were plotted with
Kaplan-Meier (KM) curves. Data were analysed using R Core Team. EUSTAR CP number 146.

Results: 5545 patients were eligible on date 31st November 2023, baseline clinical and demographic features are sum-
marised in Table 1. Multivariate CPH showed that UVP score conferred an increased risk of mortality (HR 1.26, 95%
C.I. 1.1-1.5, p=0.001) after adjusting for age, sex, LeRoy subset, ethnicity, raised CRP, ESR, antibody profile, SRC, restric-
tive lung disease (FVC< 80%), and PAH. Other variables associated with mortality in the multivariate regression were age,
sex, restrictive lung disease, and PAH diagnosis. UVP score was also significantly associated with a higher risk of developing
the “combined vascular endpoint” (HR 1.14, 95% C.I. 1.05-1.24, p=0.004) after adjusting for variables significant in univar-
iate analysis. Other covariates significantly associated with the endpoint were Leroy subset, male sex, restrictive lung dis-
ease, and disease duration. Lastly, adjusting for the same covariates, UVP score was significantly associated with new
DUs onset in the recurrent events model (HR 1.52, 95% CI 1.43-1.63, p< 0.0001).

Conclusion: Peripheral vascular manifestations and FVC/DLCO, as a surrogate of microvascular dysfunction, can be com-
bined in a UVP that shows significant prognostic value on severe vascular manifestations and mortality. The UVP may aid
both clinical trial enrichment and stratified approaches for clinical management.

Disclosure: S. Di Donato: None;M. Hughes: Janssen, 5, 6; J. Pauling: AstraZeneca, 1, 2, Boehringer-Ingelheim, 2, 6,
CSL Vifor, 12, Educational meeting attendance, IsoMab, 2, Janssen, 2, 6, Permeatus, 2, Sojournix Pharma, 2;
M.Matucci-Cerinic: None; L. Bissell: AbbVie, 6, Alfasigma, 6, Galapagos, 6, UCB, 6; E. Jude: None;C. Denton: Abb-
Vie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring,
2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche,
2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; Y. Allanore: Corvus, 12, Research grant given by Corvus; M. Truchetet:
None; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab,
5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Table 1. Baseline demographic features of the overall population included in the analysis.
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Abstract Number: 0695

Prognostic Value of Serum Type I Interferon in PredictingMorbi-Mortality
Outcomes in Systemic Sclerosis: Insights from the STRIKE Basket Cohort

Stefano Di Donato1, Marco Minerba2, Enrico De Lorenzis3, Collette Hartley4, Lesley-Anne Bissell5, Rebecca Ross6 and
Francesco Del Galdo4, 1Leeds Institute of Rheumatic andMusculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK,
Leeds, United Kingdom, 2Campus Bio-Medico University of Rome, Taranto, United Kingdom, 3Catholic University of the
Sacred Heart, Roma, Rome, Italy, 4University of Leeds, Leeds, United Kingdom, 5Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom, 6Medicine and Health, University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) encompasses limited cutaneous (lc)SSc and diffuse cutaneous (dc)SSc,
with lcSSc affecting more than 60% of patients and dcSSc associated being burdened by greater morbidity and mortality.
Recent expert consensus identified significant clinical events in SSc representing “clinically meaningful worsening” and
informing a combined time to event endpoint in the MINIMISE trial (EudraCT: 2019-004139-21). Type I IFN activation corre-
lates with high disease activity and poor outcomes in SSc. This study aimed to evaluate serum Type I IFN’s prognostic value
in a "basket" cohort of lcSSc and dcSSc patients using the MINIMISE time to event endpoint.

Methods: A retrospective, longitudinal cohort of patients fulfilling the 2013 ACR/EULAR SSc classification criteria was iden-
tified within a national, multicentre observational cohort. The MINIMISE combined Morbi-mortality endpoint was utilized as
the clinical outcome in a time-to-event analysis starting from time of serum analysis. IFN score was calculated as previously
described (Ross et al 2023)., derived from the serum concentration of CCL2, CCL8, CCL19, CXCL9, CXCL10, and CXCL11
(Myriad RBM). Patients were characterized according to the EUSTARMEDS dataset. Appropriate statistical tests (Student’s

Table 1. Overall cohort baseline demographic and clinical features, divided by occurrence of the event at follow up.
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t, Wilcoxon’s, Pearson Chi-squared, and Fisher’s tests) were employed for the analysis. Time to endpoint was analysed
using Kaplan-Meier curves, Log-rank test, and Cox Proportional Hazard regression models.

Results: A total of 221 SSc patients (67% lcSSc and 33% dcSSc) were included in the analysis (87% female, mean [SD] age
57 [16] years). The median (IQR) disease duration was 6 (10) years. Median (IQR) follow up was 88 (52) months. 100 (45%)
patients had a high IFN score (33 dcSSC, 67 lcSSC) above upper limit of normal in Healthy Controls [HC]), while 121 (55%)
were within the HC range (“IFN low”). A significantly higher percentage of patients with a high IFN scoremet the combined end-
point during follow-up compared to those with low IFN (56% vs 26%, p< 0.001). IFN Low patients had a higher event-free sur-
vival (Log rank Chi-Sq=22, df=1, p< 0.001). ILD, mRSS, DU, and diffuse subset were other baseline variables predicting
outcomes over time, independently of IFN score. Cox Proportional Hazard models indicated that a high IFN score was associ-
ated with a Hazard Ratio (HR) of 2.57 compared to IFN low (95% C.I. 1.64 – 4.03, p< 0.001). When used as a continuous var-
iable, the IFN score maintained an HR of 1.60 (95% C.I.1.18 – 2.16, p=0.002), independent of other clinical variables.

Conclusion: Serum assessment of Type I IFN activity is a valuable prognostic tool in SSc, providing insights into severe out-
comes and aiding in patient stratification for clinical trial design. This approach could enhance enrichment and/or stratifica-
tion strategies for clinical trials and real-life practice.

Disclosure: S. Di Donato: None; M. Minerba: None; E. De Lorenzis: None; C. Hartley: None; L. Bissell: AbbVie,
6, Alfasigma, 6, Galapagos, 6, UCB, 6; R. Ross: Deepcure, 5; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, Astra-
Zeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi
Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 0696

MRI DAVIX Index Is an Imaging Biomarker for Endothelial Damage of
Systemic Sclerosis Digital Ulcers

Stefano Di Donato1, Rebecca Ross2, Yassir El-Sherbiny3, Riccardo Bixio4, Marco Minerba5, Christopher Wasson6, Jun Li7,
Jochen SCHMITZ8, Sudha Visvanathan9 and Francesco Del Galdo6, 1Leeds Institute of Rheumatic and Musculoskeletal
Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom, 2Medicine and Health, University of Leeds, Leeds,
United Kingdom, 3Nottingham Trent University, Nottingham, United Kingdom, 4University of Verona, Verona, Verona,
Italy, 51. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds Biomedical
Research Centre, United Kingdom, Leeds, United Kingdom, 6University of Leeds, Leeds, United Kingdom, 7Boehringer
Ingelheim, Danbury, CT, 8Boehringer-Ingelheim, Ridgefield, CT, 9Boehringer-Ingelheim Pharmaceuticals, Ridgefield, CT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Circulating endothelial cells (CEC) and their precursors have been shown to correlate to the severity
of vascular manifestations in Systemic sclerosis1, such as Digital Ulcers (DUs) and Pulmonary Artery Hypertension (PAH).
Recently, the MRI based Digital Artery Volume Index (DAVIX) has been shown to predict activity of DUs Disease and to be
correlated with Diffusion Lung Capacity of Co (DLCO) which is known to be reduced prior to the diagnosis of PAH.

Methods: Consecutive adult patients fulfilling the 2013 ACR/EULAR criteria enrolled in a national observational cohort study
(Stratification for Risk of Progression in SSc – STRIKE SSc) were invited to take an MRI angiography of the dominant hand
for DAVIX calculation, as previously described, and to donate a sample of 9 mL of blood for cell cytofluorimetry, following
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appropriate informed consent. Subfamilies of circulating endothelial cells (CECs) were measured by flow-cytometry gating
for CD45, CD3, CXCR4, and then, on CD45- cells, further gating for CD43, CD31, CD133, CD146, CD106, and CD105.
CEC subpopulations were reported as absolute numbers and as percentages of the overall endothelial cells (EC). Clinical
and demographic characteristics included: Leroy subset, age, gender, disease duration, antibody specificity, history of
DUs, presence of telangiectasia, FVC%, DLCO% FVC/DLCO ratio, and current medications. Categorical data were reported
as counts (%) and continuous data as means (SD) or medians (IQR), as appropriate. Comparisons were performed with Stu-
dent’s t, Wilcoxon’s test, Fisher’s, or Chi tests, as appropriate. Correlations were performed using Spearman’s or
Pearson’s r.

Results: Sixty-eight patients were recruited in this sub study of STRIKE with an overall median (IQR) age of 57 (49-66).
Demographic and clinical differences across patients with and without DUs disease are reported in Table 1. Patients with
DUs disease presented a higher count and proportion of CD133-CD146+ CEC (p=0.037 and p=0.028, respectively) and,
conversely had significantly lower percentage of CD133-/CD146- cells (p=0.03).

Of the CEC subfamilies, CD133-/CD146+/CD105+/CD106+ mCEC were significantly higher in patients with DUs disease
both in absolute count and proportion (p=0.020 and p=0.039, respectively). Furthermore, in the whole cohort, mCEC per-
centage showed a strong negative correlation with DAVIX (r=-0.529, p< 0.001). Consistently, mCEC percentage had a pos-
itive correlation with capillaroscopy pattern (r=0.390, p=0.006), mRSS (r=0.439, p< 0.001), and disease duration (r=0.267,
p=0.030). mCEC absolute count showed a significant correlation with FVC% (r=-0.293, p=0.022) and DLCO (r=-0.281,
p=0.030).

Conclusion: DAVIX showed the strongest correlation of all SSc disease characteristics with mCEC percentage. These cells
participate in vascular repair and are mobilized in case of vascular damage, therefore showing DAVIX’s biologic face validity.
A potential classification system, using DAVIX and clinical manifestations, may stratify “vascular” SSc categories and is sub-
stantiated by differential levels of endothelial cell subpopulations reflective of vascular remodelling processes.

Table 1: Demographics, disease characteristics, and endothelial cell subsets of patients based on the “high” vs “low” vascular phenotyping.
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Disclosure: S. Di Donato: None; R. Ross: Deepcure, 5; Y. El-Sherbiny: None; R. Bixio: Accord Healthcare,
6, GlaxoSmithKlein(GSK), 6; M. Minerba: None; C. Wasson: None; J. Li: Boehringer-Ingelheim, 3; J. SCHMITZ:
Boehringer-Ingelheim, 3; S. Visvanathan: Boehringer-Ingelheim, 3; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5,
AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mit-
subishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 0697

Association of ANCA-Associated Vasculitis and Development of SSc and
SSc-Associated Antibodies: Impact of Pulmonary Arterial Hypertension

Brett Dinner1, Ahmed Abdelmaksoud2, Ann Igoe3, Taylor Viggiano4 and Vivek Nagaraja5, 1Creighton University,
Paradise Valley, AZ, 2University of California, Riverside, Riverside, CA, 3Flow, Tempe, AZ, 4Mayo Clinic, Phoenix, 5Mayo
Clinic Arizona, Scottsdale, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a spectrum of autoim-
mune disorders characterized by necrotizing small-to-medium vessel inflammation and circulating ANCAs. Represented
by granulomatosis with polyangiitis, microscopic polyangiitis, and eosinophilic granulomatosis with polyangiitis, AAV primar-
ily affects the kidneys and respiratory tract. Concomitant AAV with systemic sclerosis (SSc) is exceedingly rare yet carries
high morbidity risk. Few cases describe pulmonary arterial hypertension (PAH) in this overlap. We examine whether patients
with AAV are associated with developing SSc. Then, we investigate if PAH in AAV patients is associated with development of
SSc and SSc antibodies, anticentromere (ACA) and anti-topoisomerase I (Scl-70).

Methods: This retrospective analysis utilized real-world dynamic data from TriNetX clinical research platform, representing
over 124 million patients in the Research network. We identified 27,648 patients with AAV and 124,294,351 patients without
as controls. SSc prevalence and relative risk (RR) with 95% confidence interval (CI) were assessed between groups. Among
patients with AAV, we identified 592 patients with PAH and 26,219 without as controls and assessed SSc, ACA, and Scl-70
prevalence and RR with 95% CI. Chi-square test was used to compare SSc prevalence between groups. Significance was
defined as p-value < 0.05. Participants were identified based on ICD-10-CM diagnosis codes.

Results: Demographics of AAV cohort included: mean age 62, SD 18, female 55.99%, male 40.62%, unknown gender
3.39%. Demographics of controls without AAV cohort included: mean age 46, SD 25, female 52.31%, male 45.37%,
unknown gender 2.32%.

Patients with AAV showed SSc prevalence of 102.7/10,000 patients compared to in controls 0.0.041/10,000 patients (p-
value < 0.0001). Of 592 patients with AAV and PAH, 46(0.078) had SSc compared to 163(0.006) in the control group with-
out PAH (p-value < 0.0001). Among patients with AAV and PAH, 10(0.017) had positive ACA compared to 243(0.009) of
26,219 in the control group (p-value < 0.0001), while 12(0.020) had Scl-70 compared to 264(0.010) in the control group
without PAH (p-value < 0.0001). Association between AAV and SSc in patients with PAH was twelve times higher compared
to patients without (RR: 12.7; 95% CI: 9.3 – 17.4). The association between AAV and ACA antibodies was not significant
(RR: 1.8; 95% CI: 0.97 – 3.4). The association between AAV with PAH and Scl-70 was two times higher compared to con-
trols (RR: 2; 95% CI: 1.4 – 3.6).
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Conclusion: Patients with AAV have a statistically significant association with the development of SSc. The presence of PAH
in patients with AAV has statistically significant associations with the development of SSc and Scl-70 yet not ACA with
p-value slightly greater than 0.05. SSc in AAV portend worse prognosis with higher mortality risk compared to those without
overlap. Prompt recognition and management of this unusual clinical overlap is crucial given the potential for life-threatening
complications. Monitoring with transthoracic echocardiogram for PAH in AAV patients may be an effective screening tool for
SSc and SSc antibodies, Scl-70 more than ACA.

Disclosure: B. Dinner: None; A. Abdelmaksoud: None; A. Igoe: None; T. Viggiano: None; V. Nagaraja: None.

Abstract Number: 0698

Association of Systemic Sclerosis with ANCA-Associated Vasculitis and
Large Vessel Vasculitis: Impact of Pulmonary Arterial Hypertension

Brett Dinner1, Ahmed Abdelmaksoud2, Ann Igoe3, Taylor Viggiano4 and Vivek Nagaraja5, 1Creighton University,
Paradise Valley, AZ, 2University of California, Riverside, Riverside, CA, 3Flow, Tempe, AZ, 4Mayo Clinic, Phoenix, 5Mayo
Clinic Arizona, Scottsdale, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disorder with excessive fibrosis and vasculopathy. While
typically non-inflammatory, frank vasculitis can complicate SSc. Concomitant SSc with ANCA-associated vasculitis (AAV),
including granulomatosis with polyangiitis, microscopic polyangiitis, eosinophilic granulomatosis with polyangiitis, or large
vessel vasculitis (LVV), including giant cell arteritis and Takayasu’s arteritis, is exceedingly rare yet carries high morbidity risk.
Few cases describe pulmonary arterial hypertension (PAH) in these cases of overlap. In this study, we examine the associa-
tion between SSc and development of both AAV and LVV. Then, we examine whether the presence of PAH in SSc patients
is associated with the development of AAV and LVV.

Methods: This retrospective analysis utilized real-world dynamic data from TriNetX clinical research platform, representing
over 124 million patients in the Research network. We identified 67,757 patients with SSc and 122,693,631 controls without
SSc. AAV and LVV prevalence and relative risk (RR) with 95% confidence interval (CI) were assessed between groups. Chi-
square test was used to compare AAV and LVV prevalence between groups and significance was defined as p-value < 0.05.
Subgroup analysis for patients with SSc and PAH was carried out. Participants were identified based on International Clas-
sification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) diagnosis codes.

Results: Demographics of SSc cohort included: mean age 63, standard deviation (SD) 17, female 80.14%, male 16.92,
unknown gender 2.94%. Demographics of controls without SSc cohort included: mean age 46, SD 25, female 52.31%,
male 45.34%, unknown gender 2.35%.

The prevalence of AAV was 35.72/10,000 patients with SSc compared to 0.013/10,000 patients (p-value < 0.0001) in con-
trols. The prevalence of LVV was 41.9/10,000 patients with SSc compared to 0.031/10,000 patients in controls (p-value <
0.0001). Among patients with SSc, we identified 9,291 patients with PAH and 55,226 patients without. The prevalence AAV
in patients with SSc and PAH was 39 (0.004) compared to 183 (0.003) in the control group (p-value 0.2). The prevalence of
LVV in patients with SSc and PAH was 32 (32/9,291) compared to 203 (0.004) in the control group (p-value 0.7). The
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associations between PAH in patients with SSc with the development of AAV (RR 1.27, 95% CI 0.9 – 1.8) and LVV (RR 0.9,
95% CI 0.6 – 1.4) were statistically insignificant, respectively.

Conclusion: Patients with SSc have a statistically significant association with the development of both AAV and LVV. How-
ever, the presence of PAH in these patients with SSc does not have a statistically significant association with the develop-
ment of AAV and LVV. SSc, AAV and LVV all carry a risk of significant multi-organ involvement and morbidity. Both AAV
and LVV in SSc portend worse prognoses with higher mortality risk compared to those without vasculitic overlap. Prompt
recognition and management of this unusual clinical overlap is crucial given the potential for life-threatening complications.
Monitoring for the vascular manifestation of PAH in patients with SSc does not appear to be an effective screening tool for
AAV and LVV.

Disclosure: B. Dinner: None; A. Abdelmaksoud: None; A. Igoe: None; T. Viggiano: None; V. Nagaraja: None.

Abstract Number: 0699

Cardiac Biomarkers for Predicting Cardiopulmonary Toxicity of
Autologous Haematopoietic Stem Cell Transplantation for Systemic
Sclerosis

Ross Penglase1, Samadhi Gunawardhana1, Graham Jones1, Andrew Jabbour1, Eugene Kotlyar1, Laila Girgis2, David Ma1

and JohnMoore1, 1St Vincent’s Hospital Sydney, Darlinghurst, New SouthWales, Australia, 2St Vincent’s Hospital, Sydney,
Darlinghurst, New South Wales, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Autologous Haematopoietic Stem Cell Transplantation (AHSCT) is an effective treatment for severe
systemic sclerosis (SSc), with demonstrated benefit for pulmonary and cutaneous outcomes and survival. Cardiac involve-
ment from SSc is highly prevalent and is a potential contributor to transplant-related toxicity. The purpose of this study
was to evaluate the trajectory of circulating cardiac biomarkers pre and post AHSCT and to determine if cardiac biomarkers
predict treatment-related mortality (TRM) and cardiorespiratory toxicity.

Methods: NTproBNP and troponin I were analysed on biobanked plasma in SSc patients undergoing AHSCT at baseline,
day +8 and 12-months post AHSCT. Patients received either standard (200mg/kg) or attenuated cyclophosphamide condi-
tioning depending on the presence of cardiorespiratory risk factors. Clinical outcomes of interest were TRM and cardiac
and/or respiratory adverse events during conditioning. Longitudinal biomarker data were analysed with Wilcoxon’s test,
mixed-effects modelling or Chi-square testing. Cox regression and logistic regression were used to investigate the associa-
tion of baseline biomarkers and clinical events. Data are presented as median (IQR).

Results: Of n=49 patients consented for AHSCT, 16/49 (32.65%) had an elevated troponin I and 28/49 (57.14%) had an
elevated NTproBNP. 43 patients proceeded with conditioning; baseline NTproBNP was 125 ng/L (66-241) and was signif-
icantly elevated at day +8, 205 ng/L (93-1458) p< 0.01, and significantly decreased at 12 months post AHSCT, 80 ng/L
(50-240) p=0.03. Compared to pre-AHSCT, there was a significant decline in troponin I at 12 months, 3.60
ng/L (2.28-5.25) vs 6.30 ng/L (2.60-26.00), p< 0.01; at baseline 14/43 (32.56%) had an elevated troponin I compared to
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1/30 (3.33%) at 12 months (p=0.01). Neither marker at baseline was associated with treatment-related mortality or signifi-
cant cardiorespiratory events. Both markers were elevated at day +8 in patients who had a cardiac event (p< 0.05). Baseline
NTproBNP was elevated in those patients with increased cardiorespiratory risk factors, an abnormal cardiac MRI or right
heart catheter (p< 0.05).

Conclusion: Elevated cardiac biomarkers are highly prevalent in this cohort of SSc patients undergoing standard and atten-
uated cyclophosphamide conditioning AHSCT, however these alone did not predict adverse outcomes. Elevated
NTproBNP in the whole cohort at day +8 may reflect increased haemodynamic and inflammatory stimuli during AHSCT.
Long-term improvement of NTproBNP and troponin I suggests AHSCT may positively impact underlying SSc-cardiac dis-
ease, particularly myocardial inflammation. Future studies incorporating longitudinal sensitive cardiac imaging (eg cardiac
MRI) and/or myocardial biopsy are planned to confirm these observations.

Disclosure: R. Penglase: None; S. Gunawardhana: None; G. Jones: None; A. Jabbour: None; E. Kotlyar: None;
L. Girgis: None; D. Ma: None; J. Moore: None.

Abstract Number: 0700

Prospective Evaluation of Capillaroscopy in Healthy Children

Tessa Dufour1, Maurizio Cutolo2, Dieneke Schonenberg-Meinema3, Kaat Wyckstandt4, Adela Sarbu5, joke dehoorne6,
Steven Wallaert7 and vanessa smith8, 1University Hospital Ghent, Gent, Belgium, 2Laboratory of Experimental
Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova,
IRCCS Ospedale Policlinico SanMartino, Genoa, Italy, Genova, Italy, 3AmsterdamUniversity Medical Center, Amsterdam,
Netherlands, 4University Hospital Ghent, Ghent, Belgium, 5University hospital Bern, Bern, Switzerland, 6University
Hospital Ghent, Ghent, 7Ghent University, Ghent, Belgium, 8Ghent University Hospital, Gent, Belgium

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Capillaroscopy is a well-established tool in the diagnosis of adult-onset rheumatic diseases and
global consensus on standardisation of execution and interpretation performing capillaroscopy have been published.
Recently, the first multicentre cross-sectional study evaluated capillaroscopic findings in children with rheumatic diseases
and healthy controls. However, there have been no longitudinal studies.

Methods: Sixty-nine healthy schoolchildren underwent two capillaroscopies with a mean interval of 3.8 years. A standard-
ized NVC technique with a 200x magnification lens was used on all fingers, except for the thumbs. Two images were cap-
tured per nailfold on which a 1mm grid was placed. The quantitative and qualitative analysis of capillaroscopic images was
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performed according to the EULAR Study Group on Microcirculation in Rheumatic Diseases consensus1. Descriptive statis-
tics were performed. Different generalized linear mixed models (GLMMs) were used to model the mean density, mean apical
diameter, mean number of dilatations and abnormal shapes, and the probability of microhaemorrhages. A Bonferroni cor-
rection for multiplicity by setting the confidence level to 99.5% was executed.

Results: Demographics are shown in Table 1. A statistical significant difference was observed for capillary density between
visit 1 and 2 according to age with a stronger increase in density for younger ages (p = 0.004). However, the mean difference
remained small (< 1 capillary/linear mm), showing no clinical difference (Figure 1A). There was no statistical significant differ-
ence in density between genders (p = 0.368) nor in the mean number of dilatations and abnormal shapes between visit 1 and
2 (p = 0.615; p = 0.811) (Figure 1B-C). A statistical significant difference in presence of haemorrhages between visits was
found (p< 0.001), adjusted for trauma (p=0.680) (Figure 1D).

At visit 1 none of the healthy children had a scleroderma pattern, 13% a stereotype normal and 87% non-specific changes.
At visit 2, 1 child had a scleroderma pattern, 10.1% a stereotype normal and 88.4% non-specific changes.

Conclusion: This study suggests that there is no clinically significant difference in capillaroscopic findings over time in
healthy children without Raynaud’s phenomenon. There seems to be a higher prevalence of non-specific patterns com-
pared to healthy adults. Also in healthy children, a scleroderma pattern is rare. A large multicentre study through EULAR is
being executed to validate these results.

Figure 1. Capillaroscopic features of healthy children at visit 1 and 2. (A) Mean capillary density in healthy children according to age at visit 1 and 2;
(B) Mean number of dilatations per linear mm in healthy children according to age at visit 1 and 2; (C) Mean number of abnormal shapes per linear
mm in healthy children according to age at visit 1 and 2; (D) Presence of haemorrhages in healthy children at visit 1 and 2.
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Disclosure: T. Dufour: None; M. Cutolo: AbbVie/Abbott, 5, Amgen, 5, Balcacci, 2, 5, Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, UCB, 5; D. Schonenberg-Meinema: None; K. Wyckstandt: None; A. Sarbu: None;
j. dehoorne: None; S. Wallaert: None; v. smith: Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5,
6, Janssen, 2, 5, 6, WebMDD Global LLC, 2.

Abstract Number: 0701

Diagnostic Performances of Vascular Biomarkers Soluble Fms-like
Tyrosine Kinase (sFlt-1) and Placental Growth Factor (PlGF) in
Scleroderma Renal Crisis: A Case Control Study

Aïcha Kante1, Paul Legendre2, Bérangère Joly3, bertrand Dunogue4, Alexandre Hertig5, Benjamin Terrier6, Elodie
Massolin7, Felix Ackermann8, Luc Mouthon4, Jean Guibourdenche9 and Benjamin Chaigne10, 1Department of internal
medicine, Centre de Compétence Maladies Rares autoimmunes et inflammatoires, Université Paris Cité, Paris, Ile-
de-France, France, 2Service immunologie clinique, Centre hospitalier du Mans, Le Mans, France, Le Mans, 3Service
d’Hématologie Biologique, Hôpital Lariboisière, Assistance Publique-Hôpitaux de Paris (APHP.Nord), Université Paris
Cité, Paris, Ile-de-France, France, 4Service de Médecine Interne, Centre de Référence Maladies Systémiques
Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-
Hôpitaux de Paris (AP-HP), Paris, France, 5Department of Nephrology, Hôpital Foch, Suresnes, France, Suresnes, Ile-
de-France, France, 6Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France, 7UF
d’Hormonologie, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris (APHP), Paris, Paris, Ile-de-France, France,
8Department of Internal Medicine, Foch Hospital, Suresnes, France., Suresnes, France, 9APHP-CUP, Hôpital Cochin,
F-75014 Paris, Université Paris Cité, Paris, Ile-de-France, France, 10Service de Médecine Interne, Centre de Référence
Maladies Systémiques Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin,
Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma renal crisis (SRC) is a major vascular complication of systemic sclerosis
(SSc), associated with high morbidity and mortality. Few biomarkers are available to predict SRC and assess its prognosis.
SRC and pre-eclampsia share similar clinical phenotype and biological characteristics. The aim of this study was to assess
placental growth factor (PlGF), soluble fms tyrosine kinase 1 (sFlt-1) and sFlt1/PlGF ratio as biomarkers in SRC.

Methods: Serum samples from 27 SSc patients with history of SRC (SSc-SRC+) were collected. Biomarker levels were
assessed using Cobas Roche® immunoassay and compared to age- and sex-matched SSc patients with no history of
SSc (SSc-SRC-) (n = 24), as well as patients with hemolytic uremic syndromes (HUS) (n = 27), malignant hypertension
(MHT) (n = 22), and healthy donors with no known vasculopathy (n = 61). The diagnostic performance of the biomarkers
was assessed using receiver operating characteristics (ROC) curves, and optimal thresholds determined using Youden’s
index. A Cox model analysis was performed to assess the risk of long-term dialysis associated with biomarker elevation.

Results: The median [interquartile range] PlGF level (pg/mL) was significantly higher in the serum of SSc-SRC+ patients (42.1
[21.4 – 51.8]) compared to donors (14.7 [11.8 – 17.9]) and SSc-SRC- patients (18.5 [14.7 – 21.5]) (p < 0.0001). PlGF levels
were also significantly higher in SSc-SRC+ compared to HUS (22.8 [19.5 – 29.6]) and MHT (25.5 [17.2 – 39.3]) patients (p <
0.0001) (Figure 1). A PlGF level above a threshold of 24.5 pg/mL was associated to an AUC of 81.2% [0.68 – 0.94], with a
specificity of 95% and a sensitivity of 67%. sFlt-1, with an AUC of 71% [0.56 – 0.86] and sFlt1/PlGF ratio with an AUC of
67% [0.51 – 0.82] had lower diagnostic performance for the diagnosis of SRC (Figure 2). SSc-SRC+ patients who progressed
to end-stage kidney disease had significantly higher levels of PlGF (42.9 [22.4 – 78.2]) compared to patients who did not
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Figure.1 Violin plot representation of PlGF levels in patients affected with SRC versus controls. Abbreviations: D: donors, HUS: hemolytic uremic
syndrome, MHT: malignant hypertension, SRC: scleroderma renal crisis, SSc: systemic sclerosis.

Figure. 2 Receiver operating characteristic (ROC) curves of sFlt-1 and PlGF, in SRC versus non SRC patients. Abbreviations: AUC: area under
curve. ROC: Receiver operating characteristics. A. ROC curve for PlGF (AUC: 81.2% [CI: 0.68 – 0.94]). B. ROC curve for sFlt-1 (AUC: 71.7%,
[CI: 0.57 – 0.87]). A PlGF threshold of 24.5 pg/mL was associated with a specificity of 95% and a sensitivity of 67%.
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require long-term dialysis (19.7 [15.6 – 29.7], p = 0.03). PlGF elevation was associated with an increased risk of long-term dial-
ysis with a hazard ratio [CI] of 17.41 [1.88 – 160] (p = 0.012). In contrast to PlGF, sFlt-1 and sFlt-1/PlGF ratio were not signifi-
cantly associated with an increased risk of long-term dialysis with a hazard ratio of 1 and 0.8 [0.5 – 1.2], respectively.

Conclusion: Serum PlGF accurately identifies the risk of SRC occurrence in SSc patients with a good specificity and may be
considered a tool for SRC diagnosis and long-term dialysis risk assessment. These findings suggest that PlGF may serve as
a valuable biomarker for SRC diagnosis and prognosis with no additional interest in measuring sFlt-1 and in calculating the
sFlt-1/PlGF ratio.

Disclosure: A. Kante: None; P. Legendre: None; B. Joly: None; b. Dunogue: None; A. Hertig: None; B. Terrier:
AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2; E. Massolin: None; F. Ackermann: None;
L. Mouthon: None; J. Guibourdenche: None; B. Chaigne: None.

Abstract Number: 0702

AISA 021, a Novel Calcium Channel Antagonist in Development for
Raynaud’s & Systemic Sclerosis, Has Antagonistic Activity at Sodium
Channel Targets for Pain Relief and Treats Scleroderma Pain Better Than
Current Calcium Channel Blockers in a Phase 2A Study

Andrew Sternlicht1 and Meredith Todd2, 1Tufts University Medical Center and Aisa Pharma, Inc., Boston, MA, 2Aisa
Pharma Pty Ltd., East Lindfield, New South Wales, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Improved treatments for Raynaud’s phenomenon in Systemic Sclerosis (SSc) are needed. A novel
oral calcium channel blocker (cilnidipine), with N-type channel antagonism is being developed for Raynaud’s and SSc. An
N-type antagonist, ziconotide, is approved for neuropathic pain. Ziconotide has cured erythromelalgia, caused by excessive
activity of Nav1.7, a sodium receptor channel. Cilnidipine might similarly block Nav1.7 and Nav1.8, another analgesic target,
suggested by SAR analysis. A Phase 2 trial of cilnidipine in Raynaud’s and SSc is ongoing. Patients completed the SHAQ
before and after dosing. Pain was markedly reduced after treatment, not driven by Raynaud’s pain impact. Improvement
was greatest when tadalafil which binds plasma proteins was co-administered increasing free cilnidipine. Cilnidipine inhibi-
tion of Nav 1.7 and Nav 1.8 may account in part for pain relief in SSc.

Methods: For Nav 1.7 and Nav 1.8 analyses, CHO cells expressing channels were studied and automated QPatch II®

voltage-gated patch clamp performed assays at concentrations of cilnidipine, control, and comparative agents. Experimen-
tal results were obtained for closed and inactivated channels. Nav1.7 results were performed before Nav 1.8 effects. Multiple
repetitions of the experiment at each drug concentration ensured accuracy and repeatability and IC50 values.

The Phase 2A study, RECONNOITER, is being conducted in Australia. The study has two phases, a dose-finding and initial
safety study which is complete and a larger crossover study. The DSMB declared Part A successful after 27 patients were
enrolled and analyzed. Part 2 is ongoing. Patients averaged >1 daily Raynaud’s attack to enroll and the results of two weeks
of treatment analyzed. Pain scores and other patient-reported metrics were analyzed from the SHAQ.
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Results: For Nav 1.7 assays each microarray test at each of 6 concentrations for each agent was performed 54 times. A
total of just over 2,100 voltage gated readings were obtained over the course of the experiment. Cilnidipine at the clinical
concentration obtained from pk samples in the ongong Phase 2A study was found to more potently inhibit Nav1.7 in the
closed state than gabapentin, amlodipine and bupivacaine, at similarly clinically relevant plasma concentrations. Nav 1.8
assessments are in progress.

On the pain domain of the SHAQ, cilnidipine 10 mg(n=4) reduced pain by 27% but 62% with tadalfil 5 mg(n=5), 20 mg(n=3)
increased pain 12% but decreased pain 24% with tadalafil 5 mg(n=4), and placebo patients(n=4) reduced pain 4%.

Cilnidipine inhibits Nav 1.7 at Clinical Concentrations with Potential Clinical Impact

Overall Pain Relief with CIlnidipine in SSc Patients Increases with Co-Administration of Tadalafil (A PGP Inhibitor)
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Conclusion: Cilnidipine seems to have clinically relevant inhibitory properties at Nav 1.7 and may have this at Nav 1.8 as
well, based on structure activity relationship analysis and pending experimental determination. In a preliminary Phase
2 study, encouraging effects were seen in pain relief as reported by patients in addition to a reduction in the weekly fre-
quency of Raynaud’s attacks. Clinicians often combine a CCB with a PDE-V inhibitor if response in SSc-RP is inadequate.
Addition of a PDE-V may be synergistic when combined with cilnidipine, since free drug concentrations are increased and
some central activity may result. Additional data is expected from the ongoing Phase 2 crossover trial.

Disclosure: A. Sternlicht: Aisa Pharma, Inc., 4, 8; M. Todd: Aisa Pharma, Inc., 2.

Abstract Number: 0703

Preliminary Results from the RECONNOITER Trial, a Phase 2 Study of AISA
021 in the Treatment of Secondary Raynaud’s, Primarily Due to Systemic
Sclerosis

Andrew Sternlicht1, Michael Shanahan2, Erin Morton2, Meredith Todd3, Ivana Hunt2, Zoey Reed2, amanda weragoda4,
Lashika Weerakoon2 and Elizabeth Briggs2, 1Tufts University Medical Center and Aisa Pharma, Inc., Boston, MA,
2Flinders Medical Centre, Adelaide, Australia, 3Aisa Pharma Pty Ltd., East Lindfield, New South Wales, Australia, 4F,
Adelaide, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: While 95% of Systemic Sclerosis (SSc) patients have Raynaud’s phenomenon(RP) and many
patients rate it as the most bothersome and severe symptom of their disease, current treatments are only minimally effective
and have little disease impact other than a modest reduction in the attack frequency. AISA-021 (cilnidipine) is a novel calcium
channel antagonist with significant inhibition of N-type channel activity, conferring a range of downstream biologic effects of
possible relevance to treatment of RP and SSc. Here we report preliminary results from a Phase 2A trial in patients with SSc-
RP to determine safety and preliminary efficacy of AISA-021 use in patients with SSc-RP. Dose response and the combina-
tion with PDE-V inhibition was also evaluated. A comparison with current CCB use for SSc-RP is offered.

Methods: RECONNOITER-1 is a Phase 2, two-part trial, in 76 patients with SSc-RP. The first part of the trial is reported
here. Dose groups were AISA-021 10mg and 20mg, alone and with tadalafil 5mg, tadalafil alone and placebo. The primary
endpoint was reduction in weekly frequency of RP. Secondary endpoints included Raynaud’s Condition Score (RCS), pain,
severity, duration, gastrointestinal symptoms, endothelial function, and the SHAQ. The DSMBmet and reviewed data on the
first 27 patients.

Results: The ITT population included 27 patients; mITT (24) and PP(21) populations were also defined. Results are reported
for the mITT population for whom any post treatment data was available. Pooled cilnidipine-only treated patients(n=7) saw a
reduction in weekly frequency of attacks of 42.2% versus a reduction of attacks of 18.9% in placebo(n=4) A dose response
was seen on the primary endpoint of attack frequency and on severity. Response was also greater in the high dose group on
attack duration and RCS. Addition of tadalafil increased treatment effect with 10 mg but not with 20 mg. Cilnidipine at either
dose was well tolerated and only Grade 1 mild AEs were reported in 17.6% of cilnidipine-treated patients, with no treatment
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discontinuations due to adverse events. Results favoring AISA-021 over placebo were seen on all domains of the SHAQ.
The DSMB advised terminating Part 1 early based on meeting study goals and Part B will compare Cilnidipine 20mg daily
to placebo.

Conclusion: In this preliminary safety and efficacy study, AISA-021 was well-tolerated and efficacy trends were seen. A
published metanalysis of CCB use for RP finds AE frequency of >46% and treatment discontinuation in >30% of patients.
(P= 0.02 for AISA-021 superiority on safety c/w CCBs). Results replicate the improved 24 year safety record of cilnidipine
in hypertension treatment in the SSc-RP population. Increased N-type channel blockade is believed to be responsible for
the increased safety with the drug and may produce increased efficacy as well. Additional data will be available from Part
2 of the RECONNOITER study.

Potential pathways for N-type calcium channel antagonism benefit in SSc-RP and SSc

Phase 2A results suggest AISA-021 may have clinically meaningful (>25% effect size) benefit in SSc-RP
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Disclosure: A. Sternlicht: Aisa Pharma, Inc., 4, 8;M. Shanahan: None; E. Morton: None;M. Todd: Aisa Pharma, Inc.,
2; I. Hunt: None; Z. Reed: None; a. weragoda: None; L. Weerakoon: None; E. Briggs: None.

Abstract Number: 0704

Progression of Global Longitudinal Strain and Identification of Left
Ventricular Dysfunction in Systemic Sclerosis Patients

Jennifer Abdalla1, Yuichiro Okushi2, Chao Zhang3, Zoran Popovic2, Heba Wassif1 and Soumya Chatterjee4, 1Cleveland
Clinic, Cleveland, OH, 2Cleveland Clinic, Cleveland, 3Cleveland Clinic, Cleveland Heights, OH, 4Cleveland Clinic, Richmond
Heights, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disease known for its fibrotic and vascular com-
plications impacting various organs, including the heart. Myocardial involvement causes significant morbidity and mortality in
SSc patients. Early detection of myocardial involvement is challenging as patients often remain asymptomatic until they
progress. Traditional transthoracic echocardiogram (TTE), the currently accepted periodic screening tool for ventricular dys-
function and pulmonary hypertension, may not capture early/subclinical myocardial dysfunction. Strain echocardiography,
an emerging technique that measures myocardial length during all phases of the cardiac cycle, is an inexpensive tool that
measures myocardial deformation and shows promise in assessing cardiac health in SSc patients. However, limited
research exists on the temporal progression of strain in this population and its correlation with the traditional TTE. Our study
aimed to evaluate the evolution of left ventricular global longitudinal strain (GLS) and to demonstrate its role in early detection
of left ventricular dysfunction (LVD), even when TTE is reported normal.

Methods:We conducted a retrospective analysis on SSc patients (2013 ACR criteria, Table 1) currently diagnosed with LV
diastolic and/or systolic dysfunction (LVD) who had undergone at least 3 TTEs over the past decade. GLS values were
obtained using speckle-tracking echocardiography from the most recent TTE and those from 3 and 5 years prior. To ensure

AISA-021 has favorable effect on SHAQ parameters after two weeks of once-daily oral treatment
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consistency, we recalculated all GLS values using TomTec® technology. The GLS trend was plotted (Fig. 1). A generalized
estimating equation (GEE) modeled the relationship between GLS and LVD, incorporating repeated measurements with
an exchangeable correlation structure. Adjustments were made for known heart failure risk factors (age, gender, hyperten-
sion, hyperlipidemia, diabetes, disease duration, pulmonary hypertension, and tobacco use).

Results:GLS is expressed as a negative percentage [normal > -18%; abnormal ≤ -18%]. There was a progressive decline in
GLS values: -17.1% 5 years prior! -15.6% 3 years prior! current strain of -14.5%. A less negative GLS value, older age,
and being a non-diabetic were associated with LVD. Half of the patients (51%) with normal LV function on TTE (LVEF ≥ 50%
and normal diastolic function) 5 years prior exhibited abnormal GLS values at that time. This discrepancy persisted over
time, indicating that, in general, in SSc patients with heart failure, GLS captures LVD in twice as many patients as their

Patient Characteristics
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TTE. Though we only included patients with SSc-LVD in our study, 47.7% did not show LVD on their current TTE (Fig. 2),
perhaps because in this retrospective analysis, we could not accurately account for the treatment-related normalization of
the current LVD in some patients (detected by conventional TTE).

GLS Trend

LV Function in Patients with Abnormal GLS
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Conclusion: Our research highlights the importance of GLS in detecting LVD in SSc patients. Interestingly, around half of
the patients with normal LV function at all time points had an abnormal GLS. Therefore, incorporating GLS into routine
screening may help identify LVD in more SSc patients, leading to early intervention and potentially improving patient out-
comes and survival.

Disclosure: J. Abdalla: None; Y. Okushi: None; C. Zhang: None; Z. Popovic: None; H. Wassif: Bristol-Myers
Squibb(BMS), 1; S. Chatterjee: None.
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Identification of Risk Factors for Incident Cardiomyopathy in Patients
with Systemic Sclerosis

Ji Soo Kim1, Rachel Wallwork1, Carrie Richardson2, Adrianne Woods3, Monica Mukherjee4, Steven Hsu4, Julie Paik1,
Christopher Mecoli1, Laura Hummers5, Fredrick Wigley6, Scott Zeger1 and Ami Shah7, 1Johns Hopkins University,
Baltimore, MD, 2Northwestern University, Chicago, 3Johns Hopkins University Division of Rheumatology, Baltimore, MD,
4Johns Hopkins University Division of Cardiology, Baltimore, MD, 5Johns Hopkins University, Division of Rheumatology,
Baltimore, MD, Ellicott City, MD, 6Johns Hopkins University, Division of Rheumatology, Baltimore, MD, Baltimore, MD,
7Division of Rheumatology, Johns Hopkins University, Ellicott City, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiac involvement in systemic sclerosis (SSc) is one of the leading causes of scleroderma-
associated death. There are limited data examining risk factors for incident cardiomyopathy or for cardiac recovery in
patients with SSc.

Methods: Patients in a large North American longitudinal scleroderma cohort with at least two echocardiograms were
included. We identified predictor variables associated with incident cardiomyopathy (ejection fraction (EF) ≥ 50% declining
to < 50%) and severe cardiomyopathy (EF > 35% dropping to ≤ 35%) by fitting two multivariate logistic regression models.
Time-varying and invariant variables were used to model EF transitioning from one state to another. For time-varying vari-
ables, values captured most recently prior to each EF transition were used. Variables that associate with cardiac recovery
(EF < 50% to ≥ 50%, EF ≤ 35% to > 35%) were identified by fitting multivariate logistic regression models using important
variables identified from random forest models. We reviewed the medical records of the 139 patients whose EF ≤ 35%
was ever to further characterize the etiology of severe cardiomyopathy.

Results: 2,303 patients in the cohort with at least two echocardiograms were included, and 13,209 echocardiograms were ana-
lyzed. Male sex, Black race, diffuse skin involvement, onset age, higher mRSS, RVSP ≥ 45, kidney disease, and atrial fibrillation were
associated with increased odds of incident cardiomyopathy (EF < 50%), while anti-centromere and anti-Scl70 were protective (-
Table 1). Male sex, anti-Ku, higher mRSS, RVSP ≥ 45, skeletal myopathy, kidney disease, and atrial fibrillation were associated with
higher odds of incident severe cardiomyopathy (EF ≤ 35%). When previous EF was below 50%, tendon friction rubs were associ-
ated with lower odds of cardiac recovery, and anti-RNA polymerase III (POLR3) with higher odds of cardiac recovery (Table 2).
When previous EF was less than or equal to 35%, diabetes was associated with lower odds of recovering to EF > 35%, and anti-
POLR3with higher odds. Themost common causes of EF ≤ 35% identified throughmedical record reviewwere ischemic heart dis-
ease, conduction/arrhythmia-related, myocarditis, fibrosis, right heart failure from pulmonary hypertension, infection, and renal crisis.
Representative trajectories of patients with scleroderma-related cardiomyopathy are shown in Figure 1.
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Table 1. Multiple logistic regression analyses examining risk factors for incident cardiomyopathy. The first regression models the probability of tran-
sitioning to EF < 50% from EF ≥ 50%, and the second models the probability of transitioning to EF ≤ 35% from EF > 35%. Statistically significant
ORs using the threshold of p-value < 0.05 are shown in bold.

Table 2. Multiple logistic regression analyses examining factors that associate with cardiac recovery. The first regression models the probability of
recovering to EF ≥ 50% from EF < 50%, and the second models the probability of recovering to EF > 35% from EF ≤ 35%. For each regression
model, 10 most important variables selected from a random forest classification model are used as predictor variables. Statistically significant
ORs using the threshold of p-value < 0.05 are shown in bold.
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Conclusion: This study provides the most detailed analysis of factors associated with varying degrees of incident cardiomy-
opathy in SSc using time-varying predictor variables and is the only study to explore factors associated with left ventricular
recovery. Distinct demographic, scleroderma-specific and cardiac risk factors associate with increased risk of incident car-
diomyopathy in scleroderma. Anti-POLR3 antibodies were associated with EF recovery.

Disclosure: J. Kim: None; R. Wallwork: None; C. Richardson: Cabaletta Bio, 2; A. Woods: None; M. Mukherjee:
None; S. Hsu: None; J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Priovant, 5;
C. Mecoli: Argenx, 1, Department of Justice, 2; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2,
Boehringer-Ingelheim, 2, 5, Cumberland, 5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsu-
bishi Tanabe, 5, prometheus, 5; F. Wigley: None; S. Zeger: None; A. Shah: Arena Pharmaceuticals, 5, Kadmon,
5, Medpace LLC, 5.

Abstract Number: 0706

Single Center Prospective Cohort of Systemic Sclerosis Patients Who Are
At-Risk for Pulmonary Hypertension

Carleigh Zahn1, Scott Visovatti2, Rosemary Gedert1, Suiyuan Huang1, Victor Moles1, Amber Young1, Vallerie
McLaughlin1 and Dinesh Khanna1, 1University of Michigan, Ann Arbor, MI, 2The Ohio State University, Columbus

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Sample EF trajectories of patients with EF ≤ 35% due to cardiac fibrosis (top left), myositis (top center), renal crisis (top right), pulmonary
arterial hypertension (bottom left) and arrhythmia/complete heart block (bottom center).
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Background/Purpose: Pulmonary hypertension (PH) is a leading cause of mortality in systemic sclerosis (SSc). We
launched an IRB approved prospective study (NOVEL) in 2013 at a single center in SSc population. The prevalence of PH
and long-term outcomes were assessed. In 2022, new hemodynamic definitions for PH were published [1]. Our objectives
were to 1. Define the prevalence of PH subgroups based on 2022 classification 2. Assess longterm outcomes in the NOVEL
cohort.
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Methods: Under NOVEL, SSc patients at increased risk of developing PH underwent right heart catheterization (RHC). Key
inclusion criteria included 1. Resting echocardiogram with tricuspid regurgitation jet >2.8m/s or right ventricular dysfunction
OR 2. Pulmonary function testing (PFT) with abnormal diffusion capacity of carbon monoxide not due to interstitial lung dis-
ease (ILD) [DLCO < 60% predicted or FVC:DLCO > 1:4]. Active smokers, ejection fraction < 50% or prominent diastolic dys-
function, and patients on PH treatments for Raynaud’s were excluded.

Outcomes were defined based on consensus definition of events [2]:

1.) ≥ 15% decrease in 6-minute hallwalk distance from baseline and World Health Organization Class 3 or 4
2.) Hospitalization for worsening PH
3.) Initiation of intravenous or subcutaneous prostanoid therapy
4.) Lung transplantation or atrial septostomy
5.) All-cause death

Demographics and baseline characteristics including SSc-related data, RHC, echocardiogram, PFT parameters, and ILD
extent were tabulated. Mean and standard deviation (SD) were reported for numeric variables, and count and percentage
were reported for categorical variables. End measures were summarized by reporting count and percentage of each event.
Kaplan-Meier curve was plotted to show the event-free survival probability.

Kapan Meier curves for event-free survival
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Results: 81 patients underwent RHC over a period of 6-years. 89% were women, 52% had limited cutaneous SSc, mean
pulmonary arterial pressure (mPAP) and pulmonary vascular resistance (PVR) were 26.2 and 3.1, respectively.

Under 2022 guidelines, 62 were classified as abnormal hemodynamic pressures, and 19 had normal pressures. 18 of
62 patients had an elevated mPAP >20 but PVR < 2, indicating elevated hemodynamics without meeting a specific subcat-
egory of PH (elevated pulmonary pressure subgroup).

Over a median (IQR) follow up 4.7(1.5, 8.5) years, 62 patients had data to assess events. 10 PAH (52.6%), 14 PH-ILD
(87.5%), and 4 PH-left heart disease (44.4%) patients met at least one event (Table 2, Figure 1). 18 deaths occurred during
the follow up. The main causes of death included progressive PAH (3), progressive PH-ILD (2), and other (13) [malignancy
3, gastrointestinal 4, sepsis 1, post-operative complications 1, renal failure 1, pulmonary embolism 1, unknown 2]. Patients
with elevated pulmonary pressure subgroup (mPAP >20 but PVR < 2) also had a progressive phenotype with 10 patients
(55.6%) meeting at least one event at median (IQR) 7.1 (3.1, 9.7) years.

Conclusion: PH in SSc, including elevated pulmonary pressure subgroup, is a progressive disease. PH-ILD patients had
worse outcomes which is consistent with published trends. Despite aggressive management and earlier detection, there
continues to be high morbidity and mortality.

Disclosure: C. Zahn: Amgen, 12, Clinical Trial Investigator, Boehringer-Ingelheim, 12, Clinical Trials Investigator;
S. Visovatti: United Therapeutics, 1, 1; R. Gedert: None; S. Huang: None; V. Moles: Axon Therapies, 5, Gossamer
Bio, 2, Janssen, 5, Keros Therapeutics, 5, Merck, 5, Sumitomo Pharma America / Parexel International, 5, United Ther-
apeutics, 1; A. Young: None; V. McLaughlin: 35Pharma, 2, Aeromi, 2, Aerovate, 2, 5, Altavant, 2, 5, Bayer, 2, Caremark
LLC, 2, Corvista, 2, Gossamer-Bio, 2, 5, Janssen, 2, 5, Keros, 2, 5, Merck, 2, 5, Riovant, 2, Sonovie, 5, United Thera-
peutics, 2; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Abstract Number: 0707

Comprehensive Skin Assessment in Systemic Sclerosis Using Spatial
Frequency Domain Imaging (SFDI)

Hung Vo1, Aarohi Mehendale2, Mahendra Chaudhari3, Fatima El adili3, Jeffrey Browning4, Michael York5, Marcin
Trojanowski6, Eugene Kissin7, Darren Roblyer2 and Andreea Bujor5, 1BostonMedical Center, Peabody, MA, 2Department
of Biomedical Engineering, Boston University, Boston, MA, 3Boston Medical Center, Boston, MA, 4Boston University,
Cambridge, MA, 5Boston University, Boston, MA, 6Department of Rheumatology, Boston University School of Medicine,
Boston, MA, 7Boston University, Newton, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The modified Rodnan skin score (mRSS) is the gold standard for scleroderma (SSc) skin assess-
ment, yet it suffers from subjectivity and interrater variability. Spatial Frequency Domain Imaging (SFDI) utilizes near-infrared
light to quantify optical tissue properties like diffuse reflectance (Rd) and reduced scattering coefficients (μs´) (Fig. 1A). In a
small pilot study, we demonstrated SFDI’s ability to detect skin changes in SSc, with excellent intra- and inter-rater reliability
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(1). Our present study further evaluates SFDI in a larger cohort of SSc patients and controls, as well as its ability to detect lon-
gitudinal skin changes in SSc. The correlation of SFDI with local durometry, ultrasound thickness and histology scores were
also assessed.

Methods: 33 SSc patients with early diffuse SSc (< 5 years) and 19 healthy controls were enrolled. SFDI parameters (μs´ and
Rd measured at 0.2 mm−1 and 851 nm) were recorded from 6 sites: left/right forearms, hands, and fingers. Dermal thickness
was measured using high frequency ultrasound (HUS) with a 20 MHz probe at the mid-dorsal forearm, and a skin biopsy
was collected at the same location. The mRSS was measured using the averaging method by a trained physician blinded
to SFDI and HUS measurements. H&E skin sections were assessed for overall collagen fiber thickening using a 0-3 visual
scoring system, and alpha smooth muscle actin (ASMA) positive fibroblast score was assessed on a VAS after exclusion
of adnexal structures and vasculature. Longitudinal data was available for 10 SSc patients, and change in SFDI scores were
compared to change in mRSS and HUS scores in each patient. Spearman correlation (rs) was used to calculate correlation
coefficients.

Results: In single time point analyses, healthy controls exhibited significantly higher μs´ and Rd values than SSc subjects,
even in patients with no evident skin thickening by mRSS (mRSS=0), suggesting that SFDI can reveal subclinical skin
changes in SSc (Fig 1D). At the biopsy site, both SFDI parameters showed significant correlations with the collagen fiber
thickness scores (H&E) and fibroblast activation scores (ASMA). Forearm SFDI parameters had a significant correlation with
local mRSS, local hardness (durometry score) and local dermal thickness (HUS score), as shown in Table 1. Analysis of

Figure 1. A) Schematic diagram of a SFDI system. B) SFDI data acquisition and processing flowchart. Raw images are captured, then demodu-
lated, corrected for height and angle variability, and calibrated. The Rd maps are then converted into optical property maps (μa for absorption
and μs´ for reduced scattering) using a LUT inverse model. C) Demographic and clinical summary of enrolled subjects. D) Difference between
healthy controls, SSc patient with local mRSS = 0, 1, 2, 3. Each dot represents measurement at a single site. ****p < 0.0001. Panels A and B
are adapted from reference (1).
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longitudinal changes in SFDI parameters revealed a strong correlation between changes in Rd (ΔRd) and changes in mRSS
(ΔmRSS) (rs = -0.79, p = 0.007, Fig 2A) and good, albeit not significant, correlations between Δμs´ and ΔmRSS (rs = -0.63,
p = 0.054 Fig 2B), likely due to the small sample size. Similar results were obtained when comparing changes in SFDI with
changes in HUS (rs=0.65, p=0.06 for ΔRd and rs=0.6, p=0.09 for Δμs´).

Conclusion: SFDI can distinguish early skin changes in systemic sclerosis (SSc) from healthy controls and provides a com-
prehensive view of SSc-related alterations, including dermal thickness, skin hardness, and collagen content. Furthermore,
SFDI shows promise in tracking longitudinal skin changes in SSc patients, making it a versatile tool for monitoring disease
progression and treatment response.

References:

Pilvar A, et al. Biomed Opt Express. 2023;14(6):2955. doi:10.1364/BOE.489609

Disclosure: H. Vo: None; A. Mehendale: None; M. Chaudhari: None; F. El adili: None; J. Browning: None; M. York:
None; M. Trojanowski: None; E. Kissin: None; D. Roblyer: None; A. Bujor: None.

Table 1. Correlation between SFDI parameters and histology scores, skin hardness, and dermal thickness scores. Alpha smooth muscle actin
(ASMA) was semi-quantitatively assessed using a 10 cm visual analog scale (0 for no staining to 100 for diffuse staining). H&E stained skin sections
were assessed for overall collagen fiber thickening using a 0-3 visual scoring system developed by Dr. Jeff Browning at BUMC. All assessments
were done in a blinded manner by two independent investigators.

Figure 2. Changes in SFDI parameters correlate with changes in mRSS. Spearman correlation analysis illustrating the change (Δ) in Rd (A) and μs’
(B) versus the change (Δ) in mRSS. Each dot represents an individual patient. The changes were calculated using the sum of mRSS, μs´, and Rd at
6 sites (left and right fingers, hands, and forearms).
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Abstract Number: 0708

Outcomes of Intermittent Intravenous Steroid Use During Infusion
Therapy in Systemic Sclerosis

Vangala Adarsh1, dihowm Fatma1, Eyerusalem Akpan2, Meredith Keller2, Maheswari Muruganandam2, N. Suzanne
Emil2, Frank O’Sullivan3, Roderick Fields2 and wilmer sibbitt1, 1UNM, Albuquerque, NM, 2University of New Mexico,
Albuquerque, NM, 3University of New Mexico School of Medicine, Albuquerque, NM

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Use of high dose corticosteroids in systemic sclerosis (SSc) is considered a significant risk factor for
development of scleroderma renal crisis (SRC). Intravenous (IV) methylprednisolone is commonly used for prevention of infu-
sion reactions and drug forming antibodies with infusion biologics. With increasing use of biologic medications such as ritux-
imab (RTX), we studied whether intermittent high dose IV corticosteroid premedication is associated with development of
SRC in SSc patients.

Methods: We performed a retrospective observational study of EMR data from 155 SSc patients seen long-term in Rheu-
matology Clinic at University of New Mexico Hospital between January 2009 and December 2023. R statistical software
was used to compare outcomes in SSc patients who received premedication IV methylprednisolone prior to infusion of a
biologic against a control group of SSc patients who had not received any IV corticosteroid doses.

Results: 39 of 155 SSc patients received a methylprednisolone IV infusion. 37 out of the 39 infusion patients received RTX
therapy. The infusion and no-infusion groups were similar in age of SSc onset, and length of follow up (Figure 1). However,
the infusion group was at particularly high risk for SRC: 1) 100% (39/39) received corticosteroids, 2) 76% (28/37) were dif-
fuse SSc, 3), 73% (27/37) were anti-centromere Ab negative, 4) 22% (8/37) were anti-RNAP III positive, and 5) 22% (8/37)
anti-topoisomerase ab positive. No patients in the control group developed SRC during the observation period. In the infu-
sion group, one patient developed SRC prior to first infusion, but across a total of 827 infusions with a mean of 21±23 infu-
sions per patient and a mean IV steroid exposure of 135mg±66mg prednisone equivalents per infusion (mean 2983mg
±5198mg prednisone equivalents per patient over the study period), none of the 39 total infusion patients developed SRC
during or after infusion therapy. Patients receiving RTX infusion had significantly higher overall all-cause mortality (HR 2.23,
95% CI 1.14-4.37, p=0.020) but had similar 5-year (92% vs 91%) survival rates (Figure 2).

Figure 1: Comparison of key features of the RTX and No Infusion groups. The RTX group had a significantly higher proportion of ILD, diffuse sclero-
derma, males, and centromere antibody negative patients.
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Conclusion: The present data suggest that intermittent high dose IV methylprednisolone premedication is not associated
with development of new or relapsing SRC compared to patients not on infusion biologic therapy even in a cohort with very
significant baseline SRC risk factors. While all cause mortality was increased in the RTX infusion group, this group had also
had a significantly higher proportion of males, Interstitial Lung Disease (ILD), and Diffuse Cutaneous Scleroderma, all factors
that have been independently associated with increased mortality in SSc (Figure 3). While further research is needed to eval-
uate risk of SRC with different classes of infusion medication, the risk of non-SCR corticosteroid related toxicities, and the

Figure 2: Kaplan-Meier survival curves for the RTX and No Infusion groups showing an overall significantly increased risk of mortality in the RTX
group but similar survival at five years.

Figure 3: Computed Tomography (CT) slices of a patient in the RTX group with significant ILD findings
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magnitude of benefit for IV methylprednisolone premedication in this population, our data suggest that intermittent IV corti-
costeroid premedication for biologic infusions appears broadly safe in SSc patients.

Disclosure: V. Adarsh: None; d. Fatma: None; E. Akpan: None;M. Keller: None;M. Muruganandam: None; N. Emil:
None; F. O’Sullivan: None; R. Fields: None; w. sibbitt: None.

Abstract Number: 0709

Linear Combination of Principal Components Achieves Top Performance
in Identifying Rheumatologist-Diagnosed Systemic Sclerosis from
Electronic Health Records

Yiming Luo, Gongbo Zhang, Chunhua Weng and Elana Bernstein, Columbia University Irving Medical Center, New
York, NY
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Background/Purpose: Systemic sclerosis (SSc) is a rare systemic autoimmune rheumatic disease. International Classifica-
tion of Diseases (ICD) code counts (for example, using ≥ 2 ICD-10 codes of M34 to identify SSc), phenotype risk score
(PhRS), and linear combination of principal components (LPC) are methods used for phenotype identification in electronic
health records (EHR). PhRS is a weighted aggregation of relevant clinical features based on ICD codes and has been found
to have high performance in identifying systemic lupus erythematosus (PMID: 37096581). LPC leverages principal compo-
nents for noise reduction and outperforms PhRS in identifying certain common illnesses, such as coronary artery disease
and chronic kidney disease (PMID: 34302027). We aim to evaluate the performance of LPC, PhRS, and ICD code counts
in identifying rheumatologist-diagnosed SSc from EHR.

Figure 1
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Methods:We identified patients with potential SSc who had at least one ICD-10 code of M34 from 2/2020 to 9/2023. These
records were manually reviewed to identify those who had rheumatologist-diagnosed SSc. We also randomly sampled con-
trols in a 1:5 ratio, who did not have M34 codes and were matched by the number of medical encounters. We compiled a list
of ICD-9 and ICD-10 codes corresponding to the clinical features of SSc (Table 1). The SSc PhRS was calculated as the sum
of these ICD codes weighted by the log inverse prevalence of the code in the entire EHR. To develop LPC scores, we first
performed principal component analysis (PCA) on the above-mentioned ICD codes in the entire EHR dataset. The SSc
LPC score is the sum of PCs for each individual weighted by the corresponding eigenvalues. We used Tracy-Widom test
to select the number of significant eigenvalues to include when calculating the LPC score. We compared PhRS and LPC
in distinguishing rheumatologist-diagnosed SSc from matched controls, and PhRS, LPC, and ICD code counts in distin-
guishing SSc from other conditions in patients with at least one M34 ICD-10 code. Performance was assessed using area
under receiver operating characteristic curve (AUROC) and area under the precision-recall curve (AUPRC).

Results: We identified 653 patients with at least one ICD-10 code of M34. After manual chart review, 550 (84%) had
rheumatologist-diagnosed SSc, 78 (12%) did not have SSc, and 25 (4%) had self-reported SSc or were undergoing evalu-
ation for a suspected SSc diagnosis. LPC was superior to PhRS in identifying rheumatologist-diagnosed SSc from matched
controls (AUROC 0.90 vs 0.87; AUPRC 0.85 vs 0.78; Figures 1A and 1B). LPC was superior to both ICD code counts and
PhRS in identifying rheumatologist-diagnosed SSc from other conditions in patients with at least one ICD-10 code of M34
(AUROC 0.72 for LPC, 0.70 for ICD code counts and 0.70 for PhRS; AUPRC 0.93 for LPC, 0.92 for ICD code counts and
0.91 for PhRS; Figures 1C and 1D).

Conclusion: LPC outperforms PhRS and ICD code counts in identifying rheumatologist-diagnosed SSc from EHR, despite the
overall small differences among these methods. Our study serves as a proof-of-concept that leveraging both clinical features
and noise-reduction techniques is a promising approach to identifying systemic autoimmune rheumatic diseases from EHR.

Disclosure: Y. Luo: None; G. Zhang: None; C. Weng: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-
Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5.

Abstract Number: 0710

High S100A4 Levels Associate with Inflammation and Vasculopathy in
Systemic Sclerosis

Adela-Cristina Sarbu1, Håvard Fretheim2, Ladislav Šenolt3, Henriette Didriksen4, Cosimo Bruni5, Marco Sprecher6, Thor
Ueland7, Jonas Hallén8, Rizwan Hussain9, Jörg Klingelhöfer10, Michal Tomcik11, Yannick Allanore12, Oliver Distler13 and
Anna-Maria Hoffmann-Vold2, 1University Hospital Zurich, University of Zurich, Department of Rheumatology, Bern,
Switzerland, 2Oslo University Hospital, Oslo, Norway, 3Institute of Rheumatology and Department of Rheumatology,
First Faculty of Medicine, Charles University, Prague, Czech Republic, 4Oslo University Hospital, Moss, Norway,
5University of Zurich, Zurich, Switzerland, 6Universitätsspital Zürich (University Hospital Zurich), Zürich, Switzerland,
7Research Institute of Internal Medicine, Oslo University Hospital, Rikshospitalet, Oslo, Norway, Oslo, 8Arxx
Therapeutics, Oslo, Norway, Oslo, Norway, 9Agiana Therapeutics, Oslo, Norway, Oslo, Norway, 10Calluna Pharma, Oslo,
Norway, Oslo, Norway, 11Institute of Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles
University, Prague, Czech Republic, Prague, Czech Republic, 12Université Paris Cité, Paris, France, 13Department of
Rheumatology, University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland
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Background/Purpose: S100A4, a member of the S100 protein family, is implicated in various cellular processes. In sys-
temic sclerosis (SSc), S100A4 is believed to contribute to disease pathogenesis through interaction with key signaling path-
ways of fibroblast activation, inflammation and angiogenesis. Previous studies have linked circulating S100A4 with fibrotic
and vasculopathic manifestations such as interstitial lung disease (ILD), and renal crisis [1]. However, associations with other
common vasculopathic manifestations and inflammation have not been explored so far. A comprehensive understanding of
S100A4’s role in SSc could reveal its therapeutic potential, not only in targeting fibrosis but also in addressing inflammation
and vasculopathy, thereby influencing patient recruitment and study outcomes.

Figure 1: Circulating S100A4 levels in SSc patients (green) and healthy control (red)

Table: Disease characteristics of SSc patients with high and low S100A4 levels

1478

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: S100A4 protein concentration was measured in the serum of SSc patients (n=1048) from four SSc expert centers
(Oslo, Zurich, Prague, Paris) and healthy controls (HC) (n=100) using ELISA. Prospectively collected clinical data were avail-
able for analysis. Inflammation was defined by elevated CRP levels or the presence of arthritis judged by the treating physi-
cian. Vasculopathy was defined by the presence of digital ulcers, renal crisis, or pulmonary hypertension (PH) confirmed by
right heart catheterization, and diffusion capacity of the lung for carbon oxide (DLCO) in the absence of ILD. S100A4 levels
were categorized as "high" or "low" based on the third quartile value of S100A4 in SSc patients, with an upper quartile value
of 22 ng/ml. Descriptive statistics were performed; logistic regression analysis with odds ratios (OR) and 95% confidence
intervals (CI) tested association between inflammation, vasculopathy and S100A4.

Results: The SSc cohort included (15%) males and 280 (27%) patients with diffuse cutaneous SSc (Table). Serum levels of
S100A4 were significantly higher in SSc patients compared to healthy controls (HC (Fig 1). When assessing the association
of S100A4 with inflammation, we found significantly higher CRP levels in patients with high S100A4. Regarding vasculopa-
thy, high S100A4 was significantly associated with low DLCO and showed a numerical higher prevalence of current digital
ulcers, renal crisis, and pulmonary hypertension (PH) (Table). In multivariable logistic regression, both elevated CRP and
low DLCO remained significantly associated with high S100A4 when adjusted for age, sex and other inflammatory and vas-
culopathic manifestations (Fig 2).

Conclusion: Our results suggest additional associations of inflammation and vasculopathy with higher S100A4 in SSc.
These findings encourage the assessment of S100A4 as a biomarker reflecting all 3 pathogenic processes in SSc, and as
a therapeutic target for multiple organ manifestations in SSc.

Disclosure: A. Sarbu: None; H. Fretheim: Bo, 6; L. Šenolt: AbbVie/Abbott, 1, 6, Eli Lilly, 1, 6, GlaxoSmithKlein(GSK),
1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6; H. Didriksen: None; C. Bruni: AbbVie/Abbott, 5, Boehringer-
Ingelheim, 2, 5, Wellcome Trust, 2; M. Sprecher: AbbVie/Abbott, 5; T. Ueland: None; J. Hallén: Calluna, 3, 10;
R. Hussain: None; J. Klingelhöfer: Calluna Pharma, 3, 8; M. Tomcik: None; Y. Allanore: Corvus, 12, Research grant
given by Corvus; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143),
10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer,
2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals,
2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Founda-
tion, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation,
12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Milte-
nyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma,
2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in

Figure 2: Association of clinical characteristics with high circulating S100A (>22ng/ml) assessed in multivariable logistic regression
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Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2; A. Hoffmann-Vold: Arxx Therapeutics,
2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support
for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche, 2, 6, 12, Support for travel, Werfen, 2.

Abstract Number: 0711

Molecular Signatures in the Skin as Predictors of Longitudinal Clinical
Trajectories in Patients with Systemic Sclerosis

Natania Field1, Monica Yang2, Niket Gupta1, Maxwell Shramuk1, Lutfiyya Muhammad1, Vivien Goh1, Monica Espinoza3,
Yiwei Yuan3, Rezvan Parvizi3, Kathleen Aren4, Mary Carns4, Isaac Goldberg5, Lorinda Chung6, Dinesh Khanna7,
Zsuzsanna McMahan8, Michael Whitfield3 and Monique Hinchcliff9, 1Northwestern Feinberg School of Medicine,
Chicago, IL, 2UCSF, San Francisco, CA, 3Geisel School of Medicine at Dartmouth, Hanover, NH, 4Northwestern University
Division of Rheumatology, Chicago, IL, 5Wayne State University School of Medicine, Detroit, MI, 6Stanford University,
Woodside, CA, 7University of Michigan, Ann Arbor, MI, 8UTHealth Houston Division of Rheumatology, Houston, TX, 9Yale
School of Medicine, Westport, CT
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Table 1: Clinical characteristics of SSc patients at baseline. Fisher’s exact test was used for all categorical variables and the Kruskal-Wallis test was
used for all continuous variables. An asterisk denotes that the limited intrinsic subset was not included for that analysis due to there being only 0 or
1 individual in that category with data for that variable.
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Background/Purpose: It has become clear that classification by phenotype is insufficient to explain the heterogeneity in
clinical progression for many rheumatic diseases. Systemic sclerosis (SSc) has traditionally been categorized into limited
or diffuse disease based on the extent of skin fibrosis. However, this classification system does not consistently predict

Table 2: Clinical outcomes of SSc patients at baseline, 12 months, 24 months, and 36 months stratified by intrinsic subset. Fisher’s exact test was
used for all categorical variables and the Kruskal-Wallis test was used for all continuous variables. An asterisk denotes that the limited intrinsic sub-
set was not included for that analysis due to there being only 0 or 1 individual in that category with data for that variable.
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which patients develop internal organ involvement. Gene expression can be used to categorize patients into four distinct
"intrinsic subsets": fibroproliferative, inflammatory, limited, and normal-like. We previously identified an association between
the inflammatory subset and more severe skin disease, and the fibroproliferative subset and radiographic evidence of lung
fibrosis. The objective of this study was to determine whether these intrinsic subsets could be used to predict longitudinal
clinical outcomes over 3 years.

Methods: Patients with SSc (based on ACR/EULAR 2013 criteria) who had clinically active disease per the treating physi-
cian’s assessment were prospectively enrolled and underwent skin biopsies. Samples were analyzed to obtain gene expres-
sion data. Each patient was then assigned to an intrinsic subset using a GLMnet machine learning classifier. Clinical
information including demographic, laboratory, body mass index (BMI), pulmonary function testing (PFT) and modified Rod-
nan skin score (mRSS) were collected at the time of skin biopsy and tracked over 3 years. Statistical analysis was used to
determine whether these disease outcomes differed between intrinsic subsets at each timepoint. A total of 147 patients
were included in this longitudinal analysis, out of the 165 enrolled in the baseline study.

Results: Concordant with the baseline study, the normal-like subset was correlated with the limited cutaneous disease sub-
type and longer disease duration. Intrinsic subsets were also associated with specific autoantibodies (Table 1). Clinical dis-
ease outcomes stratified by intrinsic subset at each visit are shown in Table 2. The inflammatory subset consistently had the
highest mRSS scores over 36 months, compared to other subsets. This subset also showed the most improvement in skin
score by 36 months, with an average absolute change of -9.24 (p< 0.001). The fibroproliferative subset had lower average
diffusion capacity (DLCO) compared to the normal-like and inflammatory subsets at the 36-month timepoint, although this
difference was not statistically significant. There were no differences in BMI between intrinsic subsets at any timepoint.

Conclusion: This study demonstrates that gene expression signatures in the skin of SSc patients correlate with clinical dis-
ease characteristics over time. The inflammatory subset had more severe skin disease even 3 years after initial skin biopsy
but had the most dramatic improvement in skin score. Patients in the fibroproliferative subset, who had evidence of more
radiographic lung fibrosis at baseline, demonstrated a trend toward reduced DLCO by 3 years, suggesting development
of clinical interstitial lung disease (ILD). These findings imply that molecular signatures in the skin can predict longitudinal dis-
ease outcomes in patients with systemic sclerosis.

Disclosure: N. Field: None; M. Yang: None; N. Gupta: None; M. Shramuk: None; L. Muhammad: None; V. Goh:
None; M. Espinoza: None; Y. Yuan: None; R. Parvizi: None; K. Aren: None; M. Carns: None; I. Goldberg: None;
L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen, 1, Kyverna,
2, Mitsubishi Tanabe, 1, 2; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeu-
tics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; Z. McMahan: Boehringer-Ingelheim, 2; M. Whitfield: Abbvie,
6, Boehringer Ingelheim, 1, 2, Bristol-Myers Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5;
M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5.

Abstract Number: 0712

Efficacy of Sacubitril/Valsartan in Patients with Systemic Sclerosis and
Heart Failure: A Retrospective Analysis

Nouran Eshak1, Mahmoud Abdelnabi2, Jaxon Quillen1, Michael Pham1, Joseph Hentz1 and Vivek Nagaraja1, 1Mayo Clinic
Arizona, Scottsdale, AZ, 2Mayo Clinic Arizona, Phoenix, AZ
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiac involvement in systemic sclerosis (SSc) is common, underdiagnosed, and manifests vari-
ably. Myocardial involvement can manifest as left heart failure with preserved or reduced ejection fraction (HfpEF or HfrEF),
right heart failure, restrictive cardiomyopathy, or myocarditis., often leading to a poor prognosis and reduced survival. Sacu-
bitril/valsartan (SV), an angiotensin receptor neprilysin inhibitor, works by increasing the levels of natriuretic peptides and
activating several signaling pathways that promote vasodilation, natriuresis, and the inhibition of the renin-angiotensin and
sympathetic systems. Our descriptive study aimed to determine the effects of SV in patients with SSc and heart failure.

Methods: A retrospective analysis was conducted utilizing an electronic data extraction tool to identify SSc patients who
received SV treatment across Mayo Clinic sites from January 2015 to August 2023. Comprehensive clinical phenotyping
was performed, and longitudinal data were analyzed to evaluate the impact of S/V on specified outcomes. Paired T-tests
were utilized to compare baseline and follow-up values for continuous variables. Independent T-tests were applied to com-
pare outcomes across different scleroderma phenotypes, and chi-square tests were used for categorical variables. Kaplan-
Meier survival analysis was conducted to estimate hospitalization and survival rates

Results: A cohort of 24 patients with SSc undergoing treatment with SV was identified, with a female predominance of 75%
and a mean age at diagnosis of 53 years. The average duration of SV therapy was 20.6 months. The primary indication for
SV administration was HFrEF in 91% and the majority (87%) had non-ischemic cardiomyopathy.

Regarding the impact of SV on NYHA class in patients with Ssc and heart failure, at baseline, the distribution was: Class
1 (15%), Class 2 (35%), Class 3 (45%), and Class 4 (5%). At follow-up, the distribution shifted to: Class 1 (30%), Class
2 (45%), Class 3 (20%), and Class 4 (5%). The change was statistically significant (p = 0.04), suggesting improved heart fail-
ure symptoms with SV treatment.

NT-ProBNP levels demonstrated a significant reduction from 15,130.1 pg/mL to 5,082.4 pg/mL (reduction of 10,047.7
pg/mL, p=0.046). A reduction in systolic blood pressure from 128 mmHg to 114 mmHg (reduction of 14 mmHg, p<
0.001) was observed. Additionally, left ventricular ejection fraction (LVEF) improved from 40.3% to 47.7% (increase of

Figure 1: Kaplan-Meier curves demonstrating survival probability and incidence of hospitalization over time in systemic sclerosis patients treated
with sacubitril/valsartan.
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Table 1: Baseline Characteristics of Patients Treated with Sacubitril/Valsartan for Systemic Sclerosis

Table 2: Changes in Clinical, Echocardiographic and Laboratory Parameters from Baseline Following Treatment with Sacubitril/Valsartan
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7.4%, p=0.014). No significant differences in outcomes were observed between the diffuse and limited/CREST variants of
SSc. SV was discontinued in 25% of the cohort, primarily due to hypotension (4) and mortality (2).

Kaplan-Meier survival analysis showed a median survival at 52.9 months, and median time to hospitalization of 64.4 months

Conclusion: In our small retrospective cohort of patients with SSc and heart failure, SV demonstrated improvements in
NYHA class, cardiac function (including left ventricular ejection fraction), and reductions in NT-ProBNP levels. Future studies
should focus on larger cohort with a comparator group to assess the impact on the trends in hospitalization and survival.

Disclosure: N. Eshak: None; M. Abdelnabi: None; J. Quillen: None; M. Pham: None; J. Hentz: None;
V. Nagaraja: None.

Abstract Number: 0713

Anti-muscarinic 3 Antibodies in SSc Associate with a More Significant GI
and Extraintestinal Clinical Phenotype

Naveen Kalavar1, Michael Hughes2, Walter Morales3, Ami Shah4, Elizabeth Volkmann5, Roshan Dongre6, Mark
Pimentel7, Laura Hummers8 and Zsuzsanna McMahan9, 1University of Texas Health Science Center, Houston, TX,
2University of Manchester, Manchester, United Kingdom, 3Cedars-Sinai, Los Angeles, CA, 4Division of Rheumatology,
Johns Hopkins University, Ellicott City, MD, 5University of California, Department of Medicine, Los Angeles, CA, USA, Los
Angeles, 6Methodist Hospital, Houston, TX, 7Cedars-Sinai, Los Angeles, 8Johns Hopkins University, Division of
Rheumatology, Baltimore, MD, Ellicott City, MD, 9UTHealth Houston Division of Rheumatology, Houston, TX
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Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I
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Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a complex autoimmune connective tissue disease that negatively
impacts internal organ function, including the gastrointestinal tract. While the etiology of GI complications in patients with
SSc remains unclear, some data demonstrate that anti-M3R antibodies may contribute to developing rapidly progressive
intestinal pseudo-obstruction. We sought to (1) investigate the prevalence of anti-M3R antibodies in a cohort of patients with
SSc and variable GI symptoms and (2) examine the GI and extra-intestinal manifestations associated with these antibodies.

Methods: Sera from 132 patients who met SSc criteria and had variable GI symptoms were tested for anti-M3R antibodies
by second-generation enzyme-linked immunosorbent assay (ELISA). Positive antibody status was based on standard assay
cutoffs. High-titer antibodies were defined by the highest-third of anti-M3R density in our cohort. Our cohort was enriched
for patients with clinical GI manifestations (severe GI disease present in 17% of the cohort). Significant GI disease was
defined by a Medsger GI severity score of 2-4 (i.e., antibiotics for bacterial overgrowth, the presence of pseudo-obstruction,
or the requirement for total parenteral nutrition). Chi-squared and regression analyses were utilized to examine the associa-
tions between autoantibody status and titers, significant GI disease, and SSc clinical features captured over time at a tertiary
referral center with a longitudinal patient registry.

Results: Thirty-nine percent of patients (52/132) in this cohort were anti-M3R antibody positive according to the standard
assay cutoff. Male sex (19% vs. 7.5%; p=0.044), synovitis (16% vs. 1.4%; p=0.003), and maximum Medsger GI scores
≥2 (88% vs. 66%; p=0.004) were significantly associated with anti-M3R antibodies in the univariate analysis. After adjusting
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for sex and disease duration in the multivariate model, anti-M3R antibody-positive patients were almost three times as likely
to have significant baseline GI disease [OR 2.92, 95%CI (1.25, 6.83), p=0.014]. When evaluating patients with high-titer anti-
M3R antibodies, 25% of patients were positive. High-titer anti-M3R antibodies were associated with more significant dis-
ease overall, which included diffuse (vs. limited) cutaneous disease (44% vs. 23%; p=0.023) and significant maximum GI
symptoms (91% vs. 70% p=0.015). Subsequent multivariate analyses, adjusting for sex and disease duration, demon-
strated that patients with high anti-M3R antibody titers were at least twice as likely to have significant baseline GI disease
(OR 2.694, 95% CI (1.063, 6.830), p=0.037) compared to patients without high anti-M3R antibody titers.
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Conclusion: Our data suggest that anti-M3R antibodies are associated with a specific clinical phenotype, including diffuse
skin disease and significant baseline GI disease. Furthermore, significant antibody levels were associated with more signifi-
cant GI and extraintestinal disease. Prospective and translational studies are needed to explore these important associa-
tions, as they may play a role in risk stratification and guide the management of patients with SSc.

Disclosure: N. Kalavar: None;M. Hughes: Janssen, 5, 6;W.Morales: None; A. Shah: Arena Pharmaceuticals, 5, Kad-
mon, 5, Medpace LLC, 5; E. Volkmann: AbbVie, 2, Boehringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon,
5, Prometheus, 5; R. Dongre: None; M. Pimentel: Cylinder Health, 2, 11, Dieta Health, 2, 11, Ferring, 2, Gemelli Bio-
tech, 8, 10, Salvo Health, 2, 11; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2, Boehringer-Ingelheim,
2, 5, Cumberland, 5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prome-
theus, 5; Z. McMahan: Boehringer-Ingelheim, 2.

Abstract Number: 0714

Therapeutic Dilemmas in Patients with ANCA-associated Vasculitis:
Diffuse Alveolar Hemorrhage, Venous Thromboembolism and
Anticoagulation

Elif Ediboglu1, Samuel Falde1, Misbah Baqir1, Rodrigo Cartin-Ceba2, Robert McBane1 and Ulrich Specks1, 1Mayo Clinic,
Rochester, MN, 2Mayo Clinic, Scottsdale, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Diffuse alveolar hemorrhage (DAH) is an acutely life-threating presentation of ANCA-associated vas-
culitis (AAV), and patients with AAV are at increased risk of venous thromboembolic events (VTE) at the time of active dis-
ease. We aimed to identify the clinical characteristics, management, and prognosis of patients with AAV and concurrent
DAH and VTE.

Methods: This is a retrospective observational study. Patients diagnosed with AAV between 1997 and 2023 at Mayo Clinic
who had a documented diagnosis of VTE (by radiologic reports) and concurrent DAH (diagnosed based on pathologic,
bronchoscopic and/or radiologic reports) were included in the study.
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Results: Fourteen patients presenting with DAH and VTE treated at Mayo Clinic were included. Patients were predominantly
male (71%) with median age (IQR) at diagnosis of 67 (56-72). Nine patients (64%) had PR3-ANCA and 5 (36%) had MPO-
ANCA. Five patients were diagnosed with DAH followed by VTE, 4 patients were diagnosed with VTE before developing
DAH, and 5 patients were diagnosed with VTE and DAH simultaneously. IVC filters were placed in 13 patients (93%). All
patients received anticoagulation adapted according to the clinical situation. One patient who had pre-existing interstitial
lung disease died of respiratory failure after presenting with pulmonary embolism and subsequently developing DAH during
the hospitalization. Six patients (43%) developed major bleeding (DAH or retroperitoneal hematoma) and three (21%) devel-
oped progression or recurrence of VTE within 90 days.

Conclusion: In patients with AAV, clinicians should follow guidelines for routine prevention of VTE and have a low
index of suspicion for VTE in patients presenting with compatible symptoms. Management of patients with DAH and
VTE is challenging, and early IVC filter placement may facilitate management of these patients. Further therapies should
be guided should be guided by the severity of DAH, additional organ manifestations of AAV, and risk stratification of
the presenting VTE.

Disclosure: E. Ediboglu: None; S. Falde: None; M. Baqir: None; R. Cartin-Ceba: None; R. McBane: None;
U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS),
5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS
Pharma, 5.

Abstract Number: 0715

Diffuse Alveolar Hemorrhage in Antineutrophil Cytoplasmic Antibody-
Associated Vasculitis Revisited

Samuel Falde1, Elif Ediboglu1, Misbah Baqir1, Rodrigo Cartin-Ceba2, Fernando C. Fervenza1, Ladan Zand1, Matthew
Koster1, Kenneth Warrington1 and Ulrich Specks1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Scottsdale, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose:We sought to characterize the most recent cohort of patients presenting with DAH and AAV and to
identify risk factors for respiratory failure and mortality. Second, we compared the outcomes of this recent cohort with those
of an earlier cohort. Third, we aimed to investigate the effect of concurrent active renal involvement on outcomes of patients
with DAH.

Methods:: We performed a retrospective analysis of all consecutive patients with DAH due to AAV presenting at Mayo Clinic
sites from January 1, 2013, to August 31, 2022 (recent cohort). Patients who were at least 18 years old at the time of DAH
presentation, met ACR criteria for GPA and Chapel Hill Consensus definitions for GPA or MPA and had DAH confirmed by
bronchoalveolar lavage, were included. We then compared their clinical characteristics and outcomes with those of an ear-
lier AAV cohort of patients diagnosed with DAH between January 1, 2002 and December 31, 2012.

Results: Sixty-eight patients (46% male, mean age [SD] at DAH presentation 61 [17]) met inclusion criteria. Their baseline
demographic and clinical features are shown in Table 1. Twenty-one (31%) of these patients experienced respiratory failure
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Univariate analysis of demographic, clinical features, treatment, and outcomes of DAH patients with and without respiratory failure in the recent
cohort.
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(Table 1). SpO2:FiO2 ratio upon initial presentation was independently associated with the development of respiratory failure
by multivariate analysis (B:0.09 CI 95%: 0.01-0.89, p=0.04).

The overall survival of these patients was 93% at 3 months and at 1 year after the DAH. Age at DAH onset (p=0.048), MPO-
ANCA (p=0.029), and SpO2:FiO2 at DAH presentation (p=0.012), were related to mortality by univariate analysis. We could
not identify any independent factor related to mortality in patients with DAH by multivariate analysis.

Forty-nine patients were included in the earlier cohort, and baseline demographic and clinical features were similar to
those of the recent cohort. The comparison of features of the recent cohort to those of the earlier cohort are shown
in Table 2.

Thirty-eight patients (56%) in the recent cohort and 27 (55%) in earlier cohort had concurrent active renal involve-
ment. Compared to patients who did not have active renal involvement, a higher disease burden and need for higher
level of care was identified, but no statistically significant differences in hospital mortality, 3-months mortality, overall
mortality, remission at 6 months, or relapse rate were identified between patients with and without active renal dis-
ease (Table 3).

Conclusion: Hypoxemia at presentation is the most significant predictor of respiratory failure. Over the 11 year period com-
prising the recent cohort, rituximab has emerged as the most frequently used remission induction agent for patients with
DAH and AAV. This was not accompanied by any difference in outcomes. The presence of active renal involvement in
patients with DAH had no impact on remission or relapse rates..

Outcomes of patients with diffuse alveolar hemorrhage in our recent (2013-2022) vs. earlier (2002-2012) cohorts.
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Disclosure: S. Falde: None; E. Ediboglu: None;M. Baqir: None; R. Cartin-Ceba: None; F. Fervenza: None; L. Zand:
None;M. Koster: Amgen, 1; K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; U. Specks:
Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor,
1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5.

Comparison of features between patients with diffuse alveolar hemorrhage (or DAH) based on the presence or absence of active renal disease
among the entire (2002-2022) cohort
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Abstract Number: 0716

Outcomes of COVID-19 in Patients with ANCA-Associated Vasculitis (AAV)

Husam El Sharu1, Teeba Mubaydeen2 and Maria Romero Noboa3, 1East Carolina University, Greenville, NC, 2King
Hussein Cancer Center, Amman, Jordan, 3University of Alabama at Birmingham, Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with AAVs are typically on immunosuppression medications that might increase their risk of
severe infections. COVID-19 has been associated with severe pulmonary manifestations among various disease popula-
tions. In this study, we aimed to explore the effects of COVID-19 on patients with AAV.

Methods: Using 2019-2020 National Inpatient Sample (NIS) data, COVID-19 hospitalizations were analyzed, distinguishing
COVID-19 patients with AAV using the International Classification of Diseases – 10 Clinical Modification (ICD-10-CM) codes.
The primary outcome was in-hospital mortality, and secondary outcomes included ICU admissions, acute kidney injury (AKI),
acute respiratory failure (ARF), length of stay, and total hospital charge. Multivariate logistic regression and linear regression
were used to adjust for common confounders such as sex, age, race, steroid and immunomodulator use, and further renal
and respiratory comorbidities.

Results: Of the 1,018,405 COVID-19 hospitalizations, 545 had an AAV diagnosis. The mean age for the AAV population
was 61 years, meanwhile 64.7 years for the general COVID-19 population without an AAV diagnosis (p=0.0064). Among
the AAV patients, females represented 47% vs 53% of males (p=0.15). After adjusting for potential confounding, individuals
with an AAV diagnosis exhibited no statistically significant adjusted odds ratios (aOR) for in-hospital mortality (aOR of 0.6,
95% CI: 0.29-1.2, p= 0.16). Additionally, there was no statistically significant difference in the odds of having AKI (aOR of
0.74, 95% CI: 0.45-1.23, p= 0.25) and ARF (aOR of 1.3, 95% CI: 0.83-2.09, p= 0.23). However, they had significantly higher
odds for ICU admissions compared to those without. (aOR of 3.1, 95% CI: 1.9-4.9, p < 0.0001). The mean length of stay
was longer in patients with AAV (10.5 days vs 7.4 days for those without), and their total hospital charge was higher

Adjusted Odds Ratio of Mortality among AAV Patients Admitted with COVID-19
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(122305 dollars vs 78711 dollars). Significant disease baseline characteristics include higher odds of being on chronic ste-
roids and having CKD.

Conclusion: Our results demonstrate that the outcomes of in-hospital mortality, AKI, and ARF among AAV patients infected
with COVID-19 are similar to those of the general population despite increased ICU admissions, length of stay, and total hos-
pital charges.

Disclosure: H. El Sharu: None; T. Mubaydeen: None; M. Romero Noboa: None.

Abstract Number: 0717

Associations Between Calendar Time and Age at Diagnosis with Mortality
in a National Cohort of Veterans with ANCA-Associated Vasculitis from
2001-2020

Jennifer Hanberg1, Svetlana Eden2, Amy Anderson-Mellies2, Suman Kundu2, Matthew Freiberg2, Zachary Wallace3 and
Evelyn Hsieh4, and the Veterans Aging Cohort Study Project Team, 1Brigham and Women’s Hospital, Boston, MA,
2Vanderbilt University Medical Center and Tennessee Valley VA, Nashville, TN, 3Massachusetts General Hospital,
Newton, MA, 4Yale School of Medicine / VA Connecticut Healthcare System, West Haven, Connecticut, New Haven, CT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: It is not clear whether advances in ANCA-associated vasculitis (AAV) management between
2001-2020 have translated to improvement in population-level outcomes, including among older adults. We hypothesized
(1) that more recent calendar time at diagnosis is associated with lower 6-m, 1-y and 5-y mortality and (2) that this improve-
ment is greatest for younger patients, due to higher risk of treatment-associated toxicity in older patients.

Methods: We included Veterans in Veterans Affairs (VA) care between 2001-2020, who met validated International Classi-
fication of Diseases (ICD)-9 criteria for microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA), or eosinophilic
granulomatosis with polyangiitis (EGPA). We also included Veterans who met ICD-10 based criteria, using corresponding
ICD-10 codes. We required ≥ 6 m of VA care and contact ≤ 2 y prior to the index date (date of first ICD code).

The primary endpoint was all-cause 5-y mortality. Patients were censored at last touch date or 9/30/21. Secondary end-
points were 6-m and 1-y mortality. We used multivariable Cox proportional hazards models to test the association between
covariates of interest and time to death or censorship.

Results: We included 2,409 Veterans, 2,016 of whom had MPA or GPA and 393 of whom had EGPA (Table); most were
male (98%) and of White race (86%). Median age at diagnosis was 67 y (IQR, 60-74).

Over a maximum of 5 y, 811 patients died, with 250 deaths at 6 m and 311 at 1 y. The crude 5-y mortality rate did
not change significantly over calendar time, including by age at diagnosis subgroups (< 65, 65-74, and 75+ y) (-
Figure 1A, 1B).
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In adjusted models (covariates listed in Fig. 2), calendar year of diagnosis was associated in a nonlinear fashion with 5-y
mortality hazard (HR 0.7 for 2016 vs. 2001, 95% CI 0.5-0.9; p=0.005; Fig. 2A) but not with 6-m (HR 0.8, 95% CI 0.5-1.4)
or 1-y mortality (HR 1.0, 95% CI 0.6-1.6; Fig. 2B). The association between calendar time and 5-y mortality did not differ

1495

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1496

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



by age (p interaction=0.98). Additional baseline factors associated with higher risk of 5- and 1-y mortality included age, sex,
inpatient (vs outpatient) index diagnosis, BMI, area-level income, lower estimated glomerular filtration rate (eGFR) at or prior
to diagnosis, higher frailty, and MPA or GPA vs EGPA (Fig. 2C, 2D). Results for 6-m mortality were similar except that sex
and BMI were not associated with mortality risk.

In analysis stratified by phenotype (MPA or GPA vs. EGPA), risk factors for 5-y mortality in patients with MPA or GPA
included age, sex, inpatient index code, year of diagnosis, eGFR, frailty score, and BMI. In contrast, among patients with
EGPA, only age, frailty score, and inpatient index code were significantly associated with 5-y mortality.

Conclusion: In this large cohort of mostly male Veterans, diagnosis of AAV during more recent calendar time was associated
with lower risk for 5-y mortality. We found no evidence that the association differed by age at diagnosis. Calendar time was not
associated with 6-m or 1-y mortality, but lower numbers of events may have limited power for these analyses. Multiple clinical
factors including frailty, male sex, kidney function, and lower socioeconomic status were also associated with mortality.

Disclosure: J. Hanberg: None; S. Eden: None; A. Anderson-Mellies: None; S. Kundu: None; M. Freiberg: None;
Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; E. Hsieh: None.

Abstract Number: 0718

Incidence and Patient Profile Changes in ANCA-Associated Vasculitis
Following the SARS-CoV-2 Pandemic

Laura Ramos Ortiz de Zarate1, Aresio Plaza Lopez2, Alejandro mARTINEZ rODADO3, Maria Machattou1, Pablo Navarro
Palomo4, maria alonso de francisco3, Carlota Navarro Joven3, Natalia de la Torre-Rubio4, Olga Rusinovich5, Carolina
Merino6, Blanca García Magall�on7, Jose Campos Esteban7, hildegarda Godoy Tundidor8, M�onica Fern�andez Castro9,
JESUS SANZ SANZ4, Carmen Barbadillo Mateos7, Carlos Maria Isasi Zaragoza7, Andrea Liso Andrino7, Maria Concepcion
Sanchez Fernandez3 and Jose Luis Andreu4, 1Hospital Universitario Puerta de Hierro Majadahonda., Madrid, Spain,
2Hospital Puerta de Hierro Majadahonda, Madrid, Spain, 3Hospital Universitario Puerta de Hierro Majadahonda.,
Majadahonda, Madrid, Spain, 4Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda, Spain, 5Hospital
Universitario Puerta de Hierro Majadahonda., Boadilla del Monte, Spain, 6Hospital Universitario Puerta de Hierro
Majadahonda., Majadahonda (Madrid), Spain, 7Servicio de Reumatología, Hospital Universitario Puerta de Hierro
Majadahonda, IDIPHISA, Madrid, Majadahonda, Madrid, Spain, 8Servicio de Reumatología, Hospital Universitario Puerta
de Hierro Majadahonda, IDIPHISA, Madrid, Madrid, Spain, 9Hospital Universitario Puerta de Hierro Majadahonda.,
Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis is often linked to previous viral
infections. Clinical evidence suggests SARS-CoV-2 virus may follow a similar pattern, with an observed post-pandemic
increase in autoimmune disease incidence and flares attributed both to infection and vaccination. This study aims to com-
pare the incidence of vasculitis following ANCA seroconversion before (2019) and after the pandemic onset (2021) and to
evaluate whether the profile of patients changed following the SARS-CoV-2 pandemic.

Methods: This retrospective study collected positive ANCA records (ANCAc, ANCAp, anti-MPO, anti-PR3) from 2019 and
2021, reviewing clinical records for the following 2 years or until a vasculitis diagnosis. Included patients had no prior vascu-
litis diagnosis and had not previously tested positive for the same ANCA, although they could have tested positive for a
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different antibody. Patients lost to follow-up or who passed away before the 2 year mark without a vasculitis diagnosis were
excluded. Data on comorbidities was collected and analyzed using descriptive and inferential statistics.

Results: A total of 380 ANCA-positive records from 138 patients were obtained. 51 patients had previous positive results.
48 had ANCA seroconversion in 2019 (group A), 2 of whom had a second seroconversion with a different antibody in
2021. 39 patients had their first seroconversion in 2021 (group B), along with the two patients who seroconverted both in
2019 and 2021.

Both group A and group B patients had similar comorbidities, with significant differences in the prevalence of previous
rheumatological diseases at the time of ANCA seroconversion (p=0.032), 19% in Group A and 39% in Group
B. Descriptive analysis showed differences in smoking (42% Group A vs. 22% Group B) and respiratory pathology
(38% Group A vs. 20% Group B). Incidence in vasculitis in both groups was similar. Patients who developed vasculitis
showed significant differences from those who did not, related to smoking (p=0.004) and previous respiratory pathol-
ogy (p = 0.005) in both the general cohort and Group A (32.5% smokers in non-vasculitic group vs 100% smokers
in vasculitic one). No significant difference in smoking was found in Group B (25% smokers in non-vasculitic group
vs. 50% in vasculitic group). A trend towards lower previous respiratory pathology was noted in Group B (25%
vs. 80% in Group A) and lower hypothyroidism prevalence (0% in Group B vs. 40% in Group A). In patients who
did not develop vasculitis, Group B showed a significantly lower prevalence of ENT pathology at 3% vs. 20% in Group
A (p = 0.031). None of the 15 patients with chronic infections (HIV, HCV, Chagas disease) or tumors developed vas-
culitis. After ANCA seroconversion, 22% of patients in 2019 and 17% in 2021 were diagnosed with a rheumatological,
non-ANCA-vasculitis pathology.

Conclusion: Patients who seroconverted for ANCA in 2021 tended to smoke less, have more previous rheumatological
pathologies, less previous respiratory pathology, and lower hypothyroidism prevalence. These results highlight the need
for further research on the long-term effects of SARS-CoV-2 infection and vaccination on autoimmune conditions such as
ANCA-associated vasculitis.

Disclosure: L. Ramos Ortiz de Zarate: None; A. Plaza Lopez: None; A. mARTINEZ rODADO: None;M. Machattou:
None; P. Navarro Palomo: None; m. alonso de francisco: None; C. Navarro Joven: None; N. de la Torre-Rubio:
None;O. Rusinovich: None;C.Merino: None; B. García Magall�on: None; J. Campos Esteban: None; h. Godoy Tun-
didor: None; M. Fern�andez Castro: None; J. SANZ SANZ: None; C. Barbadillo Mateos: None; C. Isasi Zaragoza:
None; A. Liso Andrino: None; M. Sanchez Fernandez: None; J. Andreu: None.

Abstract Number: 0719

Risk of Vertebral Fracture in Individuals with Granulomatosis with
Polyangiitis and End-Stage Renal Disease

Joanna El Hajj1, Jennifer Waller1, Yagni Patel1, Wendy Bollag1, Stephanie Baer2 and Rachel Elam3, 1Augusta University,
Augusta, GA, 2VA Augusta Healthcare System, Augusta, GA, 3Augusta University, Evans, GA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: End-stage renal disease (ESRD) secondary to vasculitis is linked to a higher risk of vertebral frac-
tures compared to other causes of ESRD. It remains unclear whether this association specifically applies to individuals on
chronic dialysis who have granulomatosis with polyangiitis (GPA), in which corticosteroid dose or other clinical factors might
mediate this relationship.

Methods: A retrospective cohort study was conducted using data from adults in the U.S. Renal Data System (USRDS), who
began dialysis between 2006 and 2017, survived at least one year, and had continuous Medicare Part D coverage during
the first year of dialysis. A person was considered to have GPA if there was an International Classification of Diseases
(ICD)-9 or ICD-10 code for GPA (446.4, M31.30, or M31.31) in the one year following the start of dialysis. Incident vertebral
fractures were defined by ICD-9/10 codes, requiring either one inpatient code or two outpatient codes within 90 days. Time
at risk for vertebral fracture started one year after dialysis initiation and continued until the first incident vertebral fracture,
death, or end of study period (12/31/2019). Multivariable logistic regression assessed the association of GPA with incident
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vertebral fracture among persons with ESRD, controlling for many clinically relevant covariates, including demographics,
body mass index (BMI), dialysis factors, and impaired functional status from Centers for Medicare & Medicaid Services
(CMS) Form 2728. We further adjusted for prevalent vertebral fracture, lifestyle-related factors, and other causes of meta-
bolic bone disease from ICD-9/10 codes and corticosteroid average daily dose (0, 1 to < 5, or 5+ mg/day) from pharmacy
claims data within the first year after dialysis start.

Results: There were 629,974 persons with ESRD included in our study: 46% women, 63% White, 31% Black, 15% His-
panic, and almost exclusively (99.96%) on hemodialysis. Most participants (96.4%) were not taking corticosteroids, but
3.3% were taking a daily prednisone-equivalent dose of 1 to < 5 mg/day and 0.4% were taking ≥ 5 mg/day. Among study
participants, 2,204 (0.4%) had GPA. Vertebral fractures were observed in 155 individuals with GPA (7.0%) and 20,236 with-
out GPA (3.2%). GPA was associated with a significantly increased risk of vertebral fracture (adjusted relative risk: 1.47, 95%
confidence interval: 1.23-1.75) (Table 1).

Conclusion: Our findings suggest individuals with ESRD and GPA face a higher risk of vertebral fracture compared to per-
sons with ESRD without GPA. Future studies examining specifically individuals with ESRD secondary to GPA are needed to
augment these findings; our cohort included individuals with both ESRD and GPA, but we did not consider whether the
ESRD was a direct result of vasculitis in GPA.

Disclosure: J. El Hajj: None; J. Waller: None; Y. Patel: None; W. Bollag: None; S. Baer: None; R. Elam: None.
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Impact of Systemic Vasculitides on Sexual Function: An Overlooked
Aspect of Patient Care
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and Andrea Hinojosa-Azaola3, 1Department of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas
y Nutrici�on Salvador Zubir�an, Mexico City, Mexico, CDMX, Mexico, 2Department of Immunology and Rheumatology,
Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico, Ciudad de México, Mexico,
3Department of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an,
Mexico City, Mexico, Mexico City, Mexico, 4Universidad Científica del Sur/Hospital Nacional Guillermo Almenara
Irigoyen, Magdalena del Mar, Peru

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
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Background/Purpose: Systemic vasculitides comprise a group of inflammatory diseases involving multiple organ systems,
significantly affecting various aspects of a patient’s life, including their sexuality. Sexual function is often overlooked during
consultation, leading to its undervaluation. Both systemic and vascular inflammation cause tissue damage, impacting sexual
function in both women and men. The aim of this study was to evaluate factors associated with sexual dysfunction in
patients with different types of systemic vasculitides.

Methods: A cross-sectional study was conducted at two centers in Latin America (Mexico and Peru), including
patients with systemic vasculitis (Takayasu’s arteritis, polyarteritis nodosa, granulomatosis with polyangiitis [GPA],
microscopic polyangiitis [MPA], eosinophilic granulomatosis with polyangiitis, or IgA vasculitis) from October 2023 to
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May 2024. Demographic and disease-specific variables, comorbidities, and immunosuppressant doses were collected.
Global assessments of the patient (PtGA) and physician (PhGA) were performed on scales from 0 to 100. Disease
activity was evaluated using the Birmingham Vasculitis Activity Score version 3 (BVAS v.3) or definitions from the
European League Against Rheumatism, and damage was assessed using the Vasculitis Damage Index (VDI). Sexual
function was evaluated using the Spanish version of the Changes in Sexual Functioning Questionnaire Short-Form
(CSFQ-14), which assesses various domains associated with sexuality. Sexual dysfunction was defined by a score
≤41 points in women and ≤47 points in men.

Results: Fifty-five patients were included; 56% were women, with a mean age of 48.93 years (±11.5). The most common
vasculitis was GPA (55% of patients), followed by MPA (24% of patients). The mean CSFQ-14 score was 40.91, with 62%
of patients experiencing some degree of sexual dysfunction. Table 1 summarizes the characteristics of the patients with
and without sexual dysfunction. The median PtGA was 13 (range 0-100, IQR 48), and the median PhGA was 4 (range
0-68, IQR 15). There was no association between VDI or activity scores and the presence of sexual dysfunction. Interest-
ingly, the PtGA (-0.569, p< 0.001), the PhGA (-0.418, p=0.002), and the erythrocyte sedimentation rate (-0.37, p=0.01) neg-
atively correlated with the CSFQ-14 score. Figure 1 displays the correlations of the CSFQ-14 score with other variables. After
multivariate analysis, the only variables associated with sexual function according to the CSFQ-14 score were age (Exp B
1.076, 95% CI 1.004-1.154) and female sex (Exp B 4.76, 95% CI 1.006-22.56).

1501

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Sexual function is a critical but often overlooked aspect of patient care in systemic vasculitides. Despite the sig-
nificant prevalence of sexual dysfunction among these patients, no direct correlation was found between specific disease
parameters (activity and damage) and sexual function. Our study highlights the need for rheumatologists to proactively
address sexual health during consultations as an integral component of patient well-being.

Disclosure: j. Merayo Chalico: None; A. Mulia-Soto: None; M. Espinosa-Le�on: None; V. Pimentel-Quiroz: None;
A. Barrera-Vargas: None; A. Hinojosa-Azaola: None.

Abstract Number: 0721

Does Serial ANCA Testing Help Predict the Risk of Relapse in
Granulomatosis with Polyangiitis? A Single-center Cohort Study

Xavier Puéchal1, Michele Iudici1, Elodie Perrodeau2, Claire Goulvestre3, Pascal cohen4, Alexis Régent1, Luc Mouthon5,
Loïc Guillevin4, Raphael Porcher6 and Benjamin Terrier7, 1National Referral Center For Rare Systemic Autoimmune
Diseases, Paris, France, 2Hôtel-Dieu, Paris, France, 3Laboratoire d’immunologie, Hôpital Cochin, AP-HP, Paris, Ile-
de-France, France, 4National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-de-France, France,
5Service de Médecine Interne, Centre de Référence Maladies Systémiques Autoimmunes et Autoinflammatoires Rares
d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: ANCA-associated vasculitis (AAV) is a frequently relapsing disease for which a meta-analysis con-
cluded that an increase or persistence of ANCA during remission is only moderately predictive of future disease relapse
and that serial ANCAmeasurements during remission are of limited use in guiding treatment decisions for individual patients.
However, this analysis analyzed heterogeneous ANCA assays and combined different subgroups of AAV patients or PR3
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and MPO-AAV patients, whereas granulomatosis with polyangiitis (GPA) and PR3-AAV have a higher relapse risk. We inves-
tigated whether serial ANCA testing with a uniform ELISA assay could be of interest in predicting relapse risk in a cohort of
GPA patients.

Methods: To be included, patients had to have GPA follow-up at our National Referral Center, at least two measurements of
ANCA titer by ELISA less than 12 months apart during inactive disease, and an assessment of disease activity within
18 months of the second ANCA titer measurement. The primary objective was to evaluate the association of an increase
in ANCA titer at the time of inactive disease with any relapse. The primary endpoint was the cumulative incidence of relapse
within the following 18 months. To obtain confounder-adjusted relapse-free survival curves for each group, we used direct
standardization (G-computation) using a Cox regression model. The results were analyzed globally in time periods where
patients had an increased ANCA titer (Increase group) compared to those without (No increase group) and in a subgroup

Figure 1. Adjusted relapse rate for the cohort of GPA patients

Figure 2. Adjusted relapse rate for the cohort of GPA patients restricted to PR3-ANCA patients
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of PR3-AAV patients. We also estimated 18-month adjusted restricted mean survival times (RMST). In a sensitivity analysis,
we compared patients with ANCA doubling versus no doubling.

Results: 125 GPA patients were analyzed in the primary analysis (PR3-ANCA: 105; MPO-ANCA: 20) for a total of
378 patient-periods. We observed 74 relapses, 7 out of 23 patient-periods in the Increase group (unadjusted relapse rate:
33.8%) vs. 67 out of 355 patient-periods in the No increase group (unadjusted relapse rate: 25.5%). Of the 23 periods of
increased ANCA levels, 16 were not followed by a relapse. The adjusted relapse rates were 31.0% (11.2−54.4) vs. 25.6%
(19.7−31.9), respectively (Fig. 1). The adjusted risk of major relapse was 24.9% (7.0−45.5) vs. 16.5% (12.3−21.9). In
105 PR3-ANCA patients, the corresponding relapse rate was 32.1% (11.9−54.1) vs. 26.4% (20.4−34.0) (Fig. 2). When
restricted to patients with a doubling of the ANCA titer, the relapse rate was 36.2% (15.1−61.4) in 20 patient-periods vs.
25.3% (19.6−31.6) in 358 patient-periods. The difference in RMST between patients with and without an increased ANCA
titer was -13.3 (-75.7−33.3) days, -14.2 (-80.8−33.9) days and -27.1 (-100.7−22.2) days for all patients, PR3-ANCA
patients and patients with a doubling of the ANCA titer, respectively.

Conclusion: Despite using the same ELISA test consistently over time in a homogeneous population of GPA patients fol-
lowed at a reference center, the predictive value of an increase in ANCA, a doubling of ANCA or an increase in PR3-ANCA
alone is not sufficient to predict relapse at 18 months to consider escalating treatment on an individual basis.

Disclosure: X. Puéchal: None; M. Iudici: None; E. Perrodeau: None; C. Goulvestre: None; P. cohen: None;
A. Régent: None; L. Mouthon: None; L. Guillevin: None; R. Porcher: None; B. Terrier: AstraZeneca, 2, GlaxoSmithK-
line, 2, Novartis, 2, Vifor Pharma, 2.
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Salvador Zubir�an, Mexico City, Mexico, Mexico City, Mexico, 2Department of Immunology and Rheumatology, Instituto
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Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasm antibody-associated vasculitis (AAV) encompass a group of systemic
inflammatory diseases with multi-organ involvement. Relapses occur in 14-44% of patients within 18-36 months of follow-
up and are associated with organ damage and increased mortality. The French Vasculitis Study Group Relapse Score
(FRS) was recently proposed as a model to predict the risk of relapse in AAV. It includes the parameters of PR3-ANCA pos-
itivity, glomerular filtration rate (GFR) ≥ 30 mL/min/1.73 m2, and age ≤ 75 years at diagnosis, with a score ranging from 0 to
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3 points. The study aim was to assess the risk factors associated with relapse and the performance of the FRS in a Mexican
cohort of AAV patients.

Methods: This was a retrospective cohort study including patients with AAV (granulomatosis with polyangiitis (GPA) or
microscopic polyangiitis (MPA)) who were followed for at least 12 months at a referral center in Mexico City until the first
relapse, death, or last follow-up visit. Variables included demographic, clinical, laboratory, and treatment data. Statistical
analysis included descriptive statistics, univariable (Student’s t test, Chi-square test, Fisher’s exact test, or Mann-Whitey U
test) and multivariable (logistic regression) analyses, Kaplan-Meier survival curves, and log-rank test.
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Results: One-hundred patients were included, 42 (42%) men and 58 (58%) women, with a median age at diagnosis of
49 years (IQR 34-58 years). Eighty (80%) had a diagnosis of GPA and 20 (20%) had MPA. At the time of AAV diagnosis,
the median BVAS/GPA score was 6 points (IQR 4-10). Over a median follow-up period of 25 months (IQR 12-54 months)
from AAV diagnosis, 67 patients (67%) experienced a relapse, whereas 33 (33%) remained relapse-free. Seven patients
(7%) died over a median follow-up time of 49 months (IQR 21-106 months). Table 1 summarizes the characteristics of
patients with and without relapses. The variables at diagnosis independently associated with relapses were: age (OR 1.05,
95% CI 1.01-1.08, p=0.14), PR3-ANCA positivity (OR 3.22, 95%CI 1.14-9.11, p=0.027), and serum creatinine (OR 1.19,
95% CI 1.02-1.38, p=0.03). The FRS was independently associated with relapses (OR 2.78, 95% CI 1.47-5.26, p=0.002),
whereas maintenance treatment with rituximab was a protective factor (OR 0.14, 95% CI 0.03-0.56, p=0.005). Of the
relapses, 34 (51%) were major and 34 (51%) were minor. The most frequent manifestations during relapses were renal, ocu-
lar, and pulmonary. The FRS distribution was: 0 points (n=2), 1 point (n=11), 2 points (n=40), and 3 points (n=47), with dis-
crimination between each score excluding 2 patients with a FRS=0 (log-rank p=0.001). The median relapse-free survival
was: 179, 57, and 28months for scores of 1, 2, and 3 points, respectively. Figure 1 displays the relapse-free survival accord-
ing to the FRS, whereas Table 2 shows the 2-, 3-, and 5-year relapse risk according to the FRS.

Conclusion: In this cohort, relapses were frequent. Nearly half of the patients had a FRS of 3 points at diagnosis. Risk fac-
tors associated with relapse included the individual components of the FRS, and the 5-year relapse risk was 40% for a FRS
of 1, %, 41% for a FRS of 2, and 66% for a FRS of 3.

Disclosure: A. Hinojosa-Azaola: None;M. Sandino-Bermúdez: None; A. Mulia-Soto: None; J. Mejía-Vilet: AstraZe-
neca, 1, 6, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 6, Roche, 6; E. Martin Nares: None.
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Abstract Number: 0723

Sociodemographic Factors Associated with Clinic Non-attendance and
Unscheduled Emergency Care Episodes in ANCA-associated Vasculitis

Warren RG James1, Corri Black1, Neil Basu2, Mark A Little3 and Rosemary Hollick1, 1University of Aberdeen, Aberdeen,
United Kingdom, 2University of Glasgow, Glasgow, Scotland, United Kingdom, 3Trinity College Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Increasing evidence suggests that socioeconomic status drives differences in outcomes for people
with rheumatic conditions. Individuals with complex, rare rheumatic conditions such as antineutrophil cytoplasmic antibody
(ANCA) vasculitis already struggle to navigate health systems designed to manage common conditions, with fragmented
and poorly coordinated care. However, the intersection between these health inequalities and other health determinants is
poorly understood. In a national ANCA vasculitis cohort we identified patterns of healthcare use in relation to socio-
demographic factors to inform initiatives to address health inequalities.

Table 1. Sociodemographic characteristics and healthcare use.
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Methods: The association between non-attendance at outpatient clinics and emergency care episodes (including emer-
gency department attendances and unscheduled hospital admissions) and individual sociodemographic factors were
examined in a population-based data linkage study using routine healthcare data obtained from patients with ANCA vascu-
litis in Scotland between 01/01/2011 and 31/10/2020. Records were linked using unique patient identifiers, pseudony-
mised, and accessed through the Trusted Research Environment for national datasets in Scotland (eDRIS).

A Bayesian Bivariate Poisson regression was used to estimate rates of emergency care and non-attendance at outpatient
clinics per year using duration of follow up (in years) as the exposure term. The model included grouped intercepts by patient
to estimate the correlation between the rate of emergency visits and non-attendance, presented as incident rate ratios (IRRs)

Table 2. Rates of emergency care and non-attendance at outpatient clinics per year.

Figure 1: Correlation between non-attendance at outpatient clinics and emergency care episodes in individuals with ANCA vasculitis, adjusted for
age, sex, local area deprivation and rural/urban classification. Data shown is simulated (n=1000) based on model outputs to avoid individual
disclosure risk.
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with 95% credibility intervals. The model was adjusted for age at index date, sex, local area measure of deprivation (quin-
tiles), and the Scottish Government urban rural classification.

Results: There were 792 patients in this analysis, of whom 52.8% were female with a median age of 62.4 (95th percentiles
24.3 - 85.2), and median follow up of 3.7 years (95th percentiles 0.1 - 9.4), see Table 1. People living in the least deprived
areas had fewer emergency care episodes (IRR 0.46, 95% CrI 0.32, 0.63) and missed fewer outpatient appointments (IRR
0.57, 95% CrI 0.37, 0.76) compared to those living in the most deprived areas, see Table 2. Older people tended to have
a higher rate of emergency visits (IRR 1.26, 95% CrI 1.17, 1.36 per decade) but lower rates of missed outpatient appoint-
ments (IRR 0.89, 95% CrI 0.81, 0.97, per decade). People living in rural settings had lower rates of both emergency care epi-
sodes (IRR 0.77, 95% CrI 0.57, 0.99) and missed appointments (IRR 0.59, 95% CrI 0.40, 0.77) compared to those living in
urban settings. Individuals with higher rates of clinic non-attendance tended to have higher rates of emergency care, see
Figure 1, with a correlation of 0.65 (95% CrI 0.56, 0.74).

Conclusion: Individual sociodemographic factors associated with higher rates of non-attendance at outpatient clinics and
unscheduled care episodes were identified in a national ANCA vasculitis cohort. Identifying those who may struggle to
access care and for whom care is more fragmented and unplanned will help inform delivery of more equitable person-
centred models of care for those with ANCA vasculitis and other rare autoimmune rheumatic conditions.

Disclosure: W. James: None; C. Black: None; N. Basu: AstraZeneca, 5, CSL Vifor, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos,
2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, Merck/MSD, 2, Pfizer, 5, 6, Roche, 6; M. Little: CSL Vifor, 5, 6, Euroimmun, 9;
R. Hollick: CSL Vifor, 6.
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Vidriales1 and Ricardo Blanco-Alonso8, 1Hospital Universitario Marqués de Valdecilla, Santander, Cantabria, Spain,
2Hospital Universitario Marqués de Valdecilla, Ontinyent, Cantabria, Spain, 3Hospital Universitario Virgen de la Victoria,
M�alaga, Andalucia, Spain, 4Valdecilla Hospital, Santander, Cantabria, Spain, 5Division of Immunology, Hospital
Universitario Marqués de Valdecilla, Immunopathology Group, IDIVAL, Santander, Spain, 6Hospital Universitario
Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 7Hospital Universitario Marques de Valdecilla,
Santander, Cantabria, Spain, 8Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasmic antibodies (ANCA) associated vasculitis (AAV) is a group of vasculitis
that affect small vessels. Includes Granulomatosis with polyangiitis (GPA), Eosinophilic granulomatosis with polyangiitis
(EGPA) and Microscopic polyangiitis (MPA). Precise estimation of the incidence has been difficult due to the absence of reli-
able diagnosis criteria and studies with heterogeneous population.
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Our aim was to estimate the incidence of AAV in a Northern Spanish region between 2000 and 2023. Compare our results
with similar studies from other countries.

Methods: Population-based study of 176 patients diagnosed with small vessel vasculitis between January 1st of 2000 to
December 31st of 2023. Selected from a data base from clinical reports provided from different departments
(Immunology, Dermatology, Nephrology, Internal Medicine, Pneumology and Rheumatology). The diagnosis of AAV was
according to ACR/EULAR 2022 criteria. Patients that did not meet criteria were classified as Indeterminate Vasculitis. Inci-
dence was reported annually (on December 31st of every year) per 1,000,000 (106) habitants per year and the incidence
by diagnosis was calculated. We searched similar studies from the available bibliography.

Results: A total of 176 (92 men/84 women) patients were included. The mean age at diagnosis was 69.5±13.6 years. The
most frequent type of AAV was MPA with 67 (38.1%) followed by GPA, EGPA with 64 (36.4%) and 24 (13.6%) respectively.
The Indeterminate group had 21 (11.9%) patients.

Annual incidence of AAV in Cantabria area between 2000-2023 period was 15.5 (95% IC: 11.5-19.3) per 106 habitants. The
incidence in male and female were 16.6 (95% IC: 11.8-21.2) and 14.1 (95% IC: 10-18.1) per 106 habitants, respectively. The
incidence by diagnosis were 5.6 (95% IC:4-7.3) for GPA, 5.9 (95%IC: 4-7.8) for MPA and 2.2 (95% IC:0.9-3.3) for EGPA.

FIGURE. A. Annual incidence of AAV in 176 patients between 2000-2023 B. Annual incidence by diagnosis.
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FIGURE. A comparison between different geographical areas showed wide variations in annual incidence. The highest
annual incidence was observed in Nordic countries, The United States and Central Europe. The lowest results were in
Southern Europe. TABLE

Conclusion: There seems to be a progressive increase in incidence of AAV over the years in the studied population. Annual
incidence in our region was like others.

Disclosure: F. Benavides: None; A. Herrero-Morant: None; S. Al Fazazi: None; V. Calvo-Rio: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6; M. Renuncio-García: None; A. Martín-Gutiérrez: None;
A. S�anchez-L�opez: None; C. Poo-fernandez: None; C. Escagedo-Cagigas: None; M. Rodríguez-Vidriales: None;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

TABLE. Epidemiological studies on AAV in other geographic regions. Incidence calculated by cases/106 per year (CI 95%)
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Abstract Number: 0725

Serum Glial Fibrillary Acidic Protein Could Assess Cross-sectional
Vasculitis Activity by Reflecting Renal Involvement in Patients with
Antineutrophil Cytoplasmic Antibody-associated Vasculitis

Lucy Eunju Lee1, Taejun Yoon2, Yong-Beom Park2 and Sang-Won Lee2, 1Yonsei University, Seoul, South Korea, 2Yonsei
University College of Medicine, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Glial fibrillary acidic protein (GFAP), an intermediate filament protein produced by astrocytes in the
CNS, has been identified as a biomarker for disease activity in various CNS diseases. Given its potential production in other
major organs and differential regulation in inflammatory conditions, it is hypothesized that serum GFAP could estimate vas-
culitis activity in antineutrophil cytoplasmic antibody-associated vasculitis (AAV). This study aims to explore whether serum
GFAP can serve as a biomarker for estimating cross-sectional vasculitis activity in AAV patients.

Methods: Eighty AAV patients were selected from the SHAVE (Severance Hospital ANCA-associated VasculitidEs) cohort
at Severance Hospital, meeting criteria including initial AAV diagnosis, adherence to the international classification criteria,
including the 2022 ACR/EULAR classification criteria, and comprehensive medical records. The exclusion criteria included
serious mimicking conditions and unavailable serum samples. Seventy-four patients were ultimately included.

Clinical data collected included demographic details, AAV subtype, ANCA type and positivity, BVAS, five-factor score (FFS),
short form survey (SF-36) scores, vasculitis damage index (VDI), and comorbidities such as diabetes, hypertension, and dys-
lipidemia. Follow-up data included all-cause mortality and progression to end-stage kidney disease (ESKD) and immuno-
suppressive drug usage frequency. Serum GFAP levels were measured using an ELISA kit.

Statistical analyses were performed by SPSS, using median values for continuous variables and percentages for categorical
variables. Pearson correlation, ROC curve analysis, chi-square tests, and Kaplan-Meier survival analysis were employed,
with p< 0.05 considered statistically significant.

Results: At diagnosis, the median age of 74 patients was 63.5 years, with 32 males and 42 females. They were diagnosed
with MPA (35), GPA (23), and EGPA (16). MPO-ANCA and PR3-ANCA were detected in 40 and 12 patients, respectively.
Median BVAS, ESR, CRP, and serum GFAP were 5.0, 23.0 mm/h, 3.8 mg/L, and 259.4 pg/mL, respectively. During a
median follow-up of 27.1 months, six patients (8.1%) died, and 17 (23.0%) progressed to ESKD over 26.6 months. Serum
GFAP correlated significantly with BVAS (r = -0.373), CRP (r = -0.320), hemoglobin (r = 0.229), and serum albumin (r =
0.232). It was inversely associated with renal manifestations such as proteinuria (r = -0.409) and hematuria (r = -0.305). A
serumGFAP ≤194.9 pg/mL at diagnosis was linked to a higher ESKD progression risk (RR 3.150). Patients with lower serum
GFAP had reduced ESKD-free survival rates. However, GFAP did not predict all-cause mortality.

Conclusion: This study is the first to show that serum GFAP at diagnosis can estimate cross-sectional vasculitis activity by
indicating renal involvement in patients with AAV. It also suggests that serum GFAP can partially predict progression to
ESKD during follow-up. While further validation is needed, serum GFAP is proposed as a valuable complementary biomarker
for newly diagnosed AAV patients, especially those with suspected renal involvement.
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Table 1. Characteristics of patients with AAV at diagnosis (N=74) Values are expressed as a median (25�75 percentile) or N (%). ANCA: antineu-
trophil cytoplasmic antibody; AAV: ANCA-associated vasculitis; MPA: microscopic polyangiitis; GPA: granulomatosis with polyangiitis; EGPA:
eosinophilic granulomatosis with polyangiitis; MPO: myeloperoxidase; PR3: proteinase 3; P: perinuclear; C: cytoplasmic; BVAS: the Birmingham
vasculitis activity score; FFS: the five-factor score; SF36: the 36-item short form survey; PCS: physical component summary; MCS: mental com-
ponent summary; VDI: vasculitis damage index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; GFAP: glial fibrillary acidic protein;
ESKD: end-stage kidney disease.

Figure 2. Correlation analysis Serum GFAP was significantly correlated with cross-sectional BVAS (A), CRP (B), and general (C) and renal
(D) manifestations among nine BVAS systemic items. GFAP: glial fibrillary acidic protein; BVAS: the Birmingham vasculitis activity score; CRP:
C-reactive protein.
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Disclosure: L. Lee: None; T. Yoon: None; Y. Park: None; S. Lee: None.

Abstract Number: 0726

Management of ANCA Vasculitis-Associated Orbital Inflammatory
Disease: A Systematic Literature Review

Emma Neary1, Katie Healey2, Marie Clements-Baker3, Jean-Paul Makhzoum4 and Arielle Mendel5, 1McGill University,
Montreal, QC, Canada, 2Memorial University of Newfoundland, St. John’s, NL, Canada, 3Queen’s University, Kingston,
ON, Canada, 4Vasculitis Clinic, Canadian Network for Research on Vasculitides, Hopital du Sacre-Coeur de Montreal,
Montreal, QC, Canada, 5McGill University Health Centre, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Ocular manifestations are common in ANCA-associated vasculitides (AAV), with orbital inflamma-
tory disease (OID) representing a significant subset. Despite being a vision-threatening complication, OID remains a signifi-
cant therapeutic challenge. The aim of this systematic review was to evaluate the efficacy and safety of interventions for
AAV-associated OID.

Methods:We searched for clinical trials, case-control studies, observational studies and case series ( >=5 patients) of adult
patients undergoing therapy for AAV-associated OID within Embase Classic + Embase, MEDLINE(R) via Ovid, Web of Sci-
ence Core Collection, Clinicaltrials.gov, and Cochrane Central Register of Controlled Trials without language or date restric-
tions. Included studies were required to clearly report on types and dosing of therapies used and clinical response after at
least 1 month of follow up or later. The primary outcome was clinical response, defined as any improvement in signs and/or
symptoms, up to and including the achievement of clinical remission (complete response). Secondary outcomes included
clinical remission, relapse, sustained remission ( >6 months) and serious adverse events. Two reviewers independently
screened for relevant records and critically appraised included articles using the Newcastle Ottawa Scale (NoS) checklist.
We performed a qualitative synthesis of results from eligible articles. We also performed a meta-analysis of proportions for

Figure 3. RR for ESKD and comparison of ESKD-free survival rates Compared to patients with serum GFAP >194.9 pg/mL, those with serum
GFAP ≤194.9 pg/mL showed a higher risk for progression to ESKD (A) and a significantly lower cumulative ESKD-free survival rate (B). RR: relative
risk; ESKD: end-stage kidney disease; GFAP: glial fibrillary acidic protein.
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any outcomes with sufficient clinical homogeneity using a random effects model and restricted maximum likelihood
approach. Analyses were conducted using Stata SE (v18.0).

Results: The search strategy identified 1001 unique studies. After title and abstract screening, we included 119 (12%) in the
full-text review, of which 18 (1.8%) met eligibility criteria and were included, representing 277 patients (Table 1). 17/18 stud-
ies had NoS scores of 5 or higher. Study designs included retrospective cohort (n=14) and case series (n=4). Treatment reg-
imens varied across and within studies: 13 studies included patients who received rituximab (RTX), 10 studies included
patients who received cyclophosphamide (CYC), 7 studies included patients who received RTX plus another immunosup-
pressant (IS), 11 studies included patients who received conventional IS, and 7 studies included patients who underwent

Table 1: Characteristics of included studies (n=18) and patients (n=277) receiving therapies for AAV-associated OID
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surgery. The most frequent time point for reporting treatment outcomes was 6 months (5 studies, 4 of RTX and 1 of RTX +
IS) (Table 2). Of these, all studies (5/5) observed some clinical response in 100% of individuals. With RTX, clinical remission/
complete response at 6 months was achieved in 84% of individuals (95% CI 72%-95%, z=14.35, p< 0.001) (Figure 1).

Table 2: Outcomes of included studies (n=18) and patients (n=277) receiving therapies for AAV-associated OID
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Conclusion: Studies have reported a variety of therapies for AAV-associated OID. Pooled estimates showed that over three
quarters of individuals achieved clinical remission with RTX at 6 months, and qualitatively, high rates of remission were
reported for RTX + conventional IS. Our results emphasize the necessity of larger, prospective studies examining treatments
for AAV-associated OID.

Disclosure: E. Neary: None; K. Healey: None; M. Clements-Baker: AbbVie/Abbott, 1, Boehringer-Ingelheim, 1, 6,
Otsuka, 1, 6, UCB, 1; J. Makhzoum: Abbvie, 5, Janssen, 6, Novartis, 5, Otsuka, 1, 6; A. Mendel: None.

Abstract Number: 0727

Prospective Cellular Biomarkers in ANCA Associated Vasculitis:
A Pilot Study

Jakub Videman1, Adela Skoumalova1, Marketa Dudkova1, Martina Skacelova1, Anna Petrackova2, Zuzana Mikulkova2,
Eva Kriegova3 and Pavel Horak1, 13rd Department of Internal Medicine - Nephrology, Rheumatology and Endocrinology,
University Hospital Olomouc & Palacky University Olomouc, Faculty of Medicine and Dentistry, Olomouc, Olomoucky
kraj, Czech Republic, 2Department of Immunology, Faculty of Medicine and Dentistry, Palacky University and University
Hospital, Olomouc, Czechia, Olomouc, Olomoucky kraj, Czech Republic, 3Department of Immunology, Faculty of
Medicine and Dentistry, Palacky University and University Hospital, Olomouc, Czechia, Olomouc, Czech Republic

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Significant progress has been achieved over the course of recent time in elucidating the complex
underlying pathophysiological mechanisms of ANCA associated vasculitis (AAV). Despite these breakthroughs in research,
the range of laboratory parameters available for evaluation in everyday clinical practice to guide the diagnostic process
and management of patients with AAV remains very limited. Much effort is nowadays being expended on identifying such
prospective biomarkers and assessing their potential for clinical application.

Figure 1: Forest diagram of studies including patients undergoing Rituximab and glucocorticoid therapy for AAV-associated OID, with clinical
remission reported at 6 months follow-up
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Methods: A panel of immune cell (sub)populations was investigated in peripheral blood samples from patients with newly
confirmed diagnosis of AAV (n=52) and healthy controls (n=16). Patients with AAV were evaluated based on their initial clin-
ical presentation using the validated Birmingham Vasculitis Activity Index version 3 (BVAS v3). For further analysis, patients
were divided into subgroups based on overall disease severity (two groups defined as less severe and more severe by group
median BVAS v3 score of 15), presence of particular organ domain involvement, and presence of identified disease relapse
later on in the course of the condition requiring treatment reevaluation. Smaller subgroups significant by their clinical severity,
namely patients requiring long-term hemodialysis due to AAV-conditioned organ damage (n=6) and patients with lethal
course of disease (n=5), were also evaluated. Statistical analysis tools (Mann-Whitney, Spearman correlation, regression
analysis) were used to evaluate data obtained.

Results: Preliminary analysis reveals significant differences between immune cell populations between studied groups and
subgroups – among them non-specific upregulation of peripheral neutrophil granulocytes (p=9.28 ×10−8) and suppression
of peripheral lymphocytes (p=2.6×10−8) and monocytes (p=2.06×10−6) in AAV patients compared to healthy controls. Sim-
ilarly, particular immune cell subpopulations of CD 69+ NK cells (p=3.99 ×10-5) and CD 69+ CD 8+ T-lymphocytes
(p=0.008) were highly expressed in AAV patients, whereas subpopulation of nonclassical monocytes was significantly
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reduced in AAV patients in comparison to healthy controls (p=2.81 ×10−7). These trends were also consistently observed in
the comparison between subgroups defined by disease severity as described above, with patients presenting with more
severe form of disease having further significantly elevated both CD 69+ NK cells and CD 69+ CD8 + T-lymphocytes
(p=0.025, p=0.029) compared to patients with less severe AAV.

Conclusion: Significant flow cytometry immune cell profile differences can be observed between groups of patients with
diagnosed AAV in comparison to healthy controls, as well as between subgroups of patients based on disease severity
and organ involvement. Further inquiry into these differences is warranted, as they may offer potential for clinical application
in precising diagnosis, assessing disease severity and possibly guiding treatment choices or even present possible thera-
peutic targets.

Disclosure: J. Videman: None; A. Skoumalova: None; M. Dudkova: None; M. Skacelova: None; A. Petrackova:
None; Z. Mikulkova: None; E. Kriegova: None; P. Horak: None.

Abstract Number: 0728

Glomerular Proteomic Signature in ANCA-associated Glomerulonephritis

Ivana Stojkic1, Arnon Arazi2, Huijuan Song3, Pearlly Yan4, Estela Puchulu-Campanella4, Hubao Wang3, Lynn Fussner3,
Brad Rovin3, Samir Parikh5 and Salem Almaani6, 1Nationwide, Columbus, OH, 2Feinstein Institutes for Medical Research,
Melrose, MA, 3The Ohio State University, Columbus, OH, 4The Ohio State University, Columbus, 5Ohio State University,
Columbus, OH, 6The Ohio State University Medical Center, Columbus, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Crescentic glomerulonephritis (AAGN) is a common manifestation of ANCA-associated vasculitis
(AAV) but does not occur in all patients. It is unclear whether the immune pathways driving systemic AAV are similar to the
ones that drive AAGN, or whether there are pathways that are specific to the kidneys. To gain more insight into activated dis-
ease pathways in AAGN, we performed an agnostic proteomic analysis of glomeruli in patients with AAGN.

Methods: Kidney biopsies from 10 patients with AAGN and 5 controls (transplant donor biopsies) were used. Glomeruli
were isolated using laser-capture microdissection, processed, and submitted for LC-MS/MS. Peptides were analyzed for
spectral count quantitation. Spectral counts of each disease were compared to control samples and differential abundance
analysis was performed using t-tests of log2 transformed peptide counts. Multiple hypothesis testing correction was per-
formed and false discovery rate (FDR) adjusted p-values were used. Significance was defined as an FDR p value of < 0.05
AND an absolute log2 fold change >1. Significantly abundant peptides were used for pathway analysis using Reactome.

Results: 105 peptides were significantly upregulated and 331 peptides were significantly downregulated when comparing
AAGN vs control (Figure 1). Pathway analysis revealed upregulation of complement peptides, platelet aggregation, and neutro-
phil degranulation. In addition, several metabolic pathways were downregulated in kidneys of patients with AAGN (Table1).

Conclusion: Proteomic analysis of glomeruli from patients with AAGN reveals upregulation of distinct pathways such as the
complement system, and downregulation of many metabolic pathways. These pathways can provide insight into the mech-
anism of kidney injury in AAGN, and aid in development of kidney targeted therapies.
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Disclosure: I. Stojkic: None; A. Arazi: None;H. Song: None; P. Yan: None; E. Puchulu-Campanella: None;H.Wang:
None; L. Fussner: Amgen, 2, Takeda, 12, Fudning to VCRC (collaborative body); B. Rovin: F. Hoffmann-La Roche Ltd,
2, Genentech, Inc., 2; S. Parikh: Alexion, 2, Aurinia, 2, Kezar life sciences, 2; S. Almaani: Amgen, 2, Aurinia, 2, Gilead,
5, Kezar, 2, Otsuka, 2.
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Abstract Number: 0729

Factors Associated with Pauci-immune Glomerulonephritis in Patients
Undergoing Renal Biopsy with Positive ANCA Results

Jiyun Lee1, Yeo-Jin Lee2, Mi-Ra Cho3, Young-Eun Kim4, Soo Min Ahn4, Ji Seon Oh3, Yong-Gil Kim3, Chang-Keun Lee3, Bin
Yoo3 and Seokchan Hong3, 1University of Ulsan College of Medicine, Seoul, Republic of Korea, 2Asan medical center,
Seoul, South Korea, 3Asan Medical Center, Seoul, Republic of Korea, 4Asan medical center, University of Ulsan College of
Medicine, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Pauci-immune glomerulonephritis (GN) is a renal manifestation of anti-neutrophil cytoplasmic anti-
body (ANCA)-associated vasculitis (AAV). When patients present with positive ANCA results and urinary abnormalities such
as hematuria and proteinuria, pauci-immune GN is suspected. However, some patients with positive ANCA results have
renal pathologies other than pauci-immune GN. Thus, this study aimed to investigate and compare the characteristics of
patients with positive ANCA results who were diagnosed with pauci-immune GN with those with other renal pathologies
based on renal tissue examination.

Methods:We retrospectively reviewed the electronic medical records of patients who underwent renal biopsy with positive
ANCA results from January 2010 to October 2023 at a single tertiary center in Seoul, South Korea. Logistic regression anal-
ysis was performed to identify the variables associated with pauci-immune GN.

Results: A total of 268 patients with positive ANCA results who underwent renal biopsy were included in our analysis
(Table 1). The mean age was 62.8±12.8 years, and 51.9% were female. Of all patients, 195 (72.8%) were diagnosed with
pauci-immune GN, while 73 (27.2%) were diagnosed with other kidney diseases. The non-pauci-immune GN group exhib-
ited diverse pathological findings, and the most prevalent conditions were IgA nephritis (20.6%), lupus nephritis (17.5%),
membranous glomerulonephritis, and diabetic nephropathy.

In the analysis of differences between pauci-immune GN and non-pauci-immune GN, the pauci-immune GN group had a
higher mean age (65.9 vs. 54.6 years, p< 0.001) than the non-pauci-immune GN group. Anti-myeloperoxidase (MPO) pos-
itivity was significantly higher in the pauci-immune GN group than in the non-pauci-immune GN group (92.3% vs. 44.4%, p<
0.001), with a median anti-MPO titer of 128 IU/mL vs. 23 IU/mL. The pauci-immune GN group also showed a statistically sig-
nificantly higher white blood cell count, platelet count, erythrocyte sedimentation rate, C-reactive protein level, and creatinine
level and lower hemoglobin levels than the non-pauci-immune GN group. Proteinuria was less common, while hematuria
was more common on urinalysis in the pauci-immune GN group. Multivariate analysis identified significant associations
between anti-MPO titer (OR: 1.019), creatinine levels (OR: 1.480) and hematuria (OR: 3.425) with pauci-immune GN on renal
tissue examination (Table 2).

Conclusion: In this cohort, approximately 70% of patients who underwent renal biopsy and tested positive for ANCA were
diagnosed with pauci-immune GN. Significant predictive factors for pauci-immune GN included anti-MPO titer, creatinine
levels, and microscopic hematuria. These findings emphasize the importance of identifying high-risk laboratory data, and uri-
nalysis results associated with AAV.
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Table 1. Baseline characteristics of patients who underwent kidney biopsy with positive ANCA results
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Disclosure: J. Lee: None; Y. Lee: None; M. Cho: None; Y. Kim: None; S. Ahn: None; J. Oh: None; Y. Kim: None;
C. Lee: None; B. Yoo: None; S. Hong: None.

Abstract Number: 0730

Assessment of the Quality of Life in a Single-center Cohort of Patients
with ANCA-Associated Vasculitis on Targeted Therapy: Characterization
of Global, Disease and Organ-specific Parameters Using Patient Reported
Outcomes

Michele Moretti1, Elena Elefante2, Francesco Ferro3, Ludovica Pisapia4, Federica Di Cianni5, Nazzareno Italiano6,
ROSARIA TALARICO5, Chiara Baldini7 and Marta Mosca7, 1University of Pisa, Pisa, Pisa, Italy, 2Rheumatology Unit,
Department of clinical and experimental medicine, University of Pisa, Pisa, Pisa, Italy, 3Clinical and Experimental
Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa, Italy, 4Rheumatology Unit, Department of
Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, 5University of Pisa, Pisa, Italy, 6University of Pisa,
Rovigo, Italy, 7University of Pisa, Department of Clinical and Experimental Medicine - Rheumatology Unit, Pisa, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: ANCA-associated vasculitides (AAVs) are characterized by severe and multisystemic manifesta-
tions that greatly affect patients’ quality of life (QoL). The purpose of the study was to assess QoL of AAVs patients on tar-
geted therapy using patient-reported outcomes (PROs) and comparing the data obtained with clinical and biohumoral
profile of patients.

Methods: A cross-sectional observational study was conducted between November 2023 and May 2024 on patients with a
diagnosis of AAVs, made according to ACR/EULAR 2022 classification criteria, followed at our center and in remission
(BVAS=0) for at least 6 month. All patients had been on a targeted therapy (Rituximab 500 mg/6 months or on-demand
for Granulomatosis with Polyangiitis (GPA) and Microscopic Polyangiitis (MPA), Mepolizumab 300 mg/4 weeks for Eosino-
philic Granulomatosis with Polyangiitis (EGPA)) for at least 6 months. The validated Italian version of Short Form Health Sur-
vey - 36 (SF-36), Hospital Anxiety and Depression Scale (HADS), Functional Assessment of Chronic Illness Therapy (FACIT),

Table 2. Logistic regression analysis of factors associated with AAV among patients who underwent renal biopsy and tested positive for ANCA
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(ANCA-Associated Vasculitis – Patient Reported Outcome (AAV-PRO), Asthma Control Test (ACT) and Sino-Nasal Out-
come Test – 22 (SNOT-22) questionnaires (the last two only in EGPAs) was administered. Demographic, clinical, and labo-
ratory data of patients were collected and compared with indices obtained from PROs.

Results: Forty-five AAV patients were enrolled (8 MPA,14 GPA,23 EGPA), 57.8% (26/45) male. They showed a mean age of
61±12.1 years, a mean BVAS at diagnosis of 14.04±6.29 and a mean VDI at last follow-up of 3.3±2.2. 37.8% of patients
were taking prednisone (mean daily dose of 3.77±1.30 mg). The characterization of patients by organ involvement can be
seen in Figure 1. The mean values of indices obtained from PROs were: FACIT equal to 39.77±9.56, HADS-Anxiety 6.63
±3.57, HADS-Depression 5.6±3.77, AAV-PRO SSS (Organ Specific and Systemic Symptoms and Signs) 9.37±7.80,
AAV-PRO PF (Physical Function) 3.42±3.77 and AAV-PRO SEI (Social and Emotional Impact) 14.23±11.41. The results of
the SF-36 subdomains are shown in Figure 2. The mean values of ACT and SNOT-22 for EGPA patients were 22.17
±3.76 and 27.22±23.99, respectively.

PROs results were not correlated with vasculitis type, age, disease duration, prednisone current dose or disease-related
organ involvement. The average value of VDI correlated negatively with FACIT (-0.3, p=0.04). In patients with EGPA, the
presence of nasal polyposis was correlated with lower SF-36 scores in the subdomains of physical functioning, physical
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and emotional role limitations and energy (p=0.042, p=0.031, p=0.030, p=0.035, respectively), and severe asthma with
lower values of the subdomain of general health (p=0.018).

Conclusion: AAVs patients in remission and on targeted therapy show a good quality of life, that is not dependent on dis-
ease phenotype and prior organ involvement but is partially influenced by chronic damage. The use of Mepolizumab in EGPA
promotes a good subjective control of asthma and nasal polyposis, which are confirmed to be relevant factors in affecting
quality of life. Further studies may evaluate the clinical utility of PROs for the characterization of response to therapies.

Disclosure: M. Moretti: None; E. Elefante: None; F. Ferro: None; L. Pisapia: None; F. Di Cianni: None; N. Italiano:
None; R. TALARICO: None; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(GSK), 2, 5, 6, 12, Paid Instructor,
johnson & johnson, 1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5; M. Mosca: AbbVie, 2, 6, AstraZeneca,
2, 6, GSK, 2, 5, 6, Idorsia, 2, Janssen, 6, Lilly, 6, Otsuka, 2, 6, UCB, 2.

Abstract Number: 0731

Differentiating Primary Anti-Neutrophil Cytoplasmic Antibody (ANCA)
Associated Vasculitis from Secondary Forms

Adil Vural1, Kinanah Yaseen2, Cassandra Calabrese3 and Adam Brown4, 1Cleveland Clinic, Avon, OH, 2Cleveland Clinic,
Cleveland, OH, 3Cleveland Clinic Foundation, Cleveland Heights, OH, 4Cleveland Clinic Foundation, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: ANCA associated vasculitis (AAV) is a severe autoimmune disorder with substantial morbidity and
mortality. Establishing the diagnosis might be challenging due to the existence of noteworthy mimickers, most notably infec-
tive endocarditis (IE) and drug-induced AAV. We aimed to identify differences in initial labs, serologies, clinical manifestations,
and histopathology findings with the goal recognizing diagnostic clues that can raise suspicion for a secondary process.

Methods: A retrospective chart review was conducted on patients with glomerulonephritis (GN) secondary to IE, drug-
induced AAV and primary AAV, from January 1, 2008, to January 1, 2024. Patients were filtered using SNOMED clinical
terms of vasculitis and GN and any positive ANCA test. GN was defined histologically via biopsy or clinically by elevated cre-
atinine and new onset hematuria with active urinary sediment. IE diagnosis was established by modified Duke Criteria or
positive PCR on removed valve. Primary and drug induced AAV diagnosis were established by vasculitis specialist. Blood
counts, and serologies were collected prior to treatment. Statistical analysis included the use of Kruskal-Wallis test for con-
tinuous variables and Chi-square test for categorical variables.

Results: There were 25 patients with IE related GN, 14 with drug-induced AAV, and 16 with primary AAV (Table 1). Median
age at diagnosis was 59.9, 70.4, and 60.8 years, respectively. Bartonella was the most commonmicroorganism (76%) in the
IE-related GN group. All drug-induced AAV cases were linked to hydralazine.

Baseline labs and serologies are detailed in Table 2. Initial blood counts showed that IE-related GN and drug-induced AAV
patients commonly presented with leukopenia (52% and 64.3%, respectively) and thrombocytopenia (88% and 57.1%,
respectively). Primary AAV cases frequently presented with leukocytosis (86.7%) and thrombocytosis (80%). Median
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leukocyte, neutrophil, lymphocyte, and platelet counts at diagnosis were higher in primary AAV compared to other groups
(p< 0.001). Low complements found in 80% of IE-related GN and 100% of drug-induced AAV cases (p< 0.001). Myeloper-
oxidase was positive in all drug-induced AAV, and 43.8% of primary AAV. Concordance between immunofluorescence and
antigen testing was highest in primary AAV (87.5%), followed by drug-induced AAV (42.9%), and IE-related GN (36.3%)
(p< 0.001).

Majority of patients underwent renal biopsy (Table 3). IgM was the most common immunofluorescence finding in IE-related
GN and drug-induced AAV (66.6%). Complete renal recovery occurred in 50% of primary AAV patients, 25% of IE related
GN patients, and 7.1% of drug-induced AAV patients (p=0.028). Six-month mortality was significantly higher in IE related
GN and drug induced AAV compared to primary AAV (p=0.031).

Conclusion: Secondary causes of ANCA positivity such as IE and drug induced AAV with GN are more likely to present with
leukopenia, thrombocytopenia and low serum complements compared to primary AAV patients. This finding can help raise
clinicians’ suspicion of a secondary process occurring when evaluating a patient with ANCA positivity. A prospective study
with a larger sample size is required to validate the findings of this study.
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Disclosure: A. Vural: None;K. Yaseen: None;C. Calabrese: AstraZeneca, 2, 6, sanofi, 2, 6; A. Brown: Amgen, 1, 2, 6.

Abstract Number: 0732

Antineutrophil Cytoplasmic Antibodies and Associated Vasculitis
According to Clinical Phenotypes: A Single-Center Retrospective
Cohort Study

Mireia Lucía Sanmartín Martínez1, Roxana Gonz�alez Mazario2, Pablo Martínez Calabuig3, Laura Salvador Maicas4,
Iv�an Jesús Lorente Betanzos1, Jorge Juan Fragío Gil5, Clara Molina Almela1, Amalia Rueda2, juan José Lerma Garrido6,
Antonio Sierra Rivera7 and Cristina Campos Fern�andez8, 1Consorcio Hospital General Universitario de Valencia,
Valencia, Comunidad Valenciana, Spain, 2Hospital General de Valencia, Valencia, Comunidad Valenciana, Spain,
3HOSPITAL GENERAL UNIVERSITARIO VALENCIA SPAIN, Ontinyent, Comunidad Valenciana, Spain, 4Consorcio Hospital
General Universitario de Valencia, Castell�on de la Plana, Comunidad Valenciana, Spain, 5Hospital General Universitario,
Valencia, Comunidad Valenciana, Spain, 6Hospital General Universitario Valencia, Valencia, Comunidad Valenciana,
Spain, 7Hospital General Valencia, Valencia, Spain, 8Escuela de Doctorado, Universidad Cat�olica de Valencia San Vicente
M�artir, Valencia, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a heterogeneous group
of rare diseases characterized by necrotizing inflammation predominantly of small vessels, with the presence of these circu-
lating antibodies. AAV includes three major diseases: granulomatosis with polyangiitis (GPA), microscopic polyangiitis
(MPA), and eosinophilic granulomatosis with polyangiitis (EGPA). However, overlapping clinical phenotypes of AAV sub-
groups continually provoke controversies over the diagnostic and classification criteria. The objective of our work is to
describe the phenotypic characteristics of ANCA-positive patients in a retrospective cohort and their clinical implications.

Table 1. Diagnoses associated with anti-PR3
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Methods: We conducted a retrospective observational study at a single center including patients over 18 years old with
positive immunoassays for MPO-ANCA and/or PR3-ANCA over a seven-year period (January 2015 to December 2022).
Patients were classified as having AAV according to the 2022 ACR/EULAR criteria. We analyzed demographic characteris-
tics, ANCA titers at diagnosis, and primarily affected domains in cases of AAV. Statistical analysis was performed using R
software.

Results: A total of 119 ANCA-positive patients were included. The average age of the sample was 63 ± 18 years, consisting
of 59 women (49.6%) and 60 men (50.4%), 113 (94.95%) were Caucasian, and 6 were of Latin American origin (5.06%). We
found that there were 47 cases (39.5%) of anti-PR3 type ANCA and 74 (62.2%) of anti-MPO type.

Within the anti-PR3 group, we differentiated the diagnoses listed in Table 1.

Regarding the primarily affected domains among patients with a confirmed diagnosis of vasculitis, pulmonary involvement
was the most frequent (66.7%), followed by renal and otolaryngological (44.4%). Next were joint manifestations, present in
33.3%, and finally cutaneous (22.2%) and neurological (11.1%) manifestations.

In the anti-MPO group, we found the diagnoses listed in Table 2.

In this group, the most prevalent domains affected were renal involvement in 73.1% of the patients, followed by pulmonary
(57.7%), neurological (19.2%), and joint (17.3%). There was also involvement of the cutaneous (15.4%), hematological
(7.7%), and otolaryngological (3.8%) domain.

In our sample, as in previous studies, at diagnosis, patients with higher ANCA titers were more likely to have AAV.
PR3-ANCA showed greater sensitivity than MPO-ANCA for GPA (23.4% vs 2.7%, p = 0.9) and MPO-ANCA had greater
sensitivity in MPA (14.9% vs 2.1%, p= 0.16), although it did not show statistical significance possibly due to the sample size.

Table 2. Diagnoses associated with anti-MPO
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Conclusion: In light of the results obtained, the presence of ANCA+ is not exclusive to systemic vasculitis, and other diag-
nostic possibilities must be considered, such as other autoimmune diseases, infections, and toxic exposures. However, high
titers of ANCA (MPO or PR3) should suggest the presence of AAV. Patients positive for MPO-ANCA showed significantly
more frequent renal involvement, followed by pulmonary and peripheral nervous system involvement. Meanwhile, patients
positive for PR3-ANCA had a significantly higher prevalence of pulmonary involvement, followed by renal and otolaryngolog-
ical involvement.

Disclosure: M. Sanmartín Martínez: None; R. Gonz�alez Mazario: None; P. Martínez Calabuig: None; L. Salvador
Maicas: None; I. Lorente Betanzos: None; J. Fragío Gil: None; C. Molina Almela: None; A. Rueda: None; j. Lerma
Garrido: None; A. Sierra Rivera: None; C. Campos Fern�andez: None.

Abstract Number: 0733

Inpatient Outcomes in ANCA-Associated Vasculitis: An In-Depth Cross-
Sectional Analysis Using NIS Data (2016-2020)

Sai Shanmukha Sreeram Pannala1, fares Saliba2, Medha Rajamanuri3 and Veena Katikineni4, 1Staten Island University
Hospital, Northwell Health, staten island, new york city, NY, 2Staten Island University Hospital, Staten Island, NY,
3Southern Illinois University School of Medicine, Springfield, IL, 4Providence, Victorville, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Antineutrophilic cytoplasmic antibody (ANCA)-associated vasculitides (AAV) are a heterogeneous
group of rare autoimmune conditions characterized by inflammation of blood vessels, leading to various clinical manifesta-
tions. This group includes three main diseases: granulomatosis with polyangiitis (GPA), eosinophilic granulomatosis with
polyangiitis (EGPA), and microscopic polyangiitis (MPA). In this study, we conducted a retrospective database analysis to
compare the outcomes among these three major types of AAV.

Methods:We utilized the NIS from 2016-2020 to identify patients affected by granulomatosis with polyangiitis (GPA), eosin-
ophilic granulomatosis with polyangiitis (EGPA), and microscopic polyangiitis (MPA) using their pertinent ICD-10 codes. Our
study included all individuals with a primary or secondary diagnosis of EGPA, MPA, or GPA above the age of 18. We outlined
their sociodemographic features and analyzed inpatient outcomes, including but not limited to mortality, gastrointestinal,
cardiac, and renal involvement, using logistic regression.

Results: There were a total of 76,389 patients with AAV, including 58,474 with GPA, 11,805 with MPA, and 8,784 with
EGPA. Baseline characteristics are outlined below in a tabulated form.

Patients with MPA had a longer hospital stay (mean - 9.1 days) compared to those with EGPA (6.3 days) and GPA
(7.01 days). The cost burden was also higher for MPA patients ($123,241.2) compared to those with EGPA ($78,023.3)
and GPA ($90,118.1).

MPA patients had higher odds of inpatient mortality compared to those with GPA or EGPA (OR 1.58, p< 0.05). And stratifi-
cation revealed that males had higher odds across all cohorts (p< 0.05), and Blacks & Asians had higher odds in the EGPA
(1.36;1.68) and GPA cohort (1.33;1.62), respectively, p< 0.05.
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EGPA patients had lower odds of GI bleeding (OR 0.6, p< 0.05). MPA patients had nearly double the odds of requiring
mechanical ventilation (OR 1.98, p< 0.05). The OR for AKI in MPA patients was 2.32 compared to GPA or EGPA (p<
0.05). Compared to MPA and GPA, EGPA patients had higher odds of acquiring respiratory infections (OR 1.43, p< 0.05).
MPA patients had higher odds of pericardial effusion (OR 1.9, p< 0.05), RPGN (OR 5.96, p< 0.05) & requiring plasmaphere-
sis (OR 3.56, p< 0.05).

While the odds for MI were not statistically significant, GPA patients had higher odds of heart failure compared to those with
MPA or EGPA (OR 1.3, p< 0.05). MPA patients also had higher odds of developing ILD (OR 3.66, p< 0.05) and pulmonary
hemorrhage (OR 3.51, p< 0.05).

Conclusion: Our comprehensive study on AAV patients, including GPA, MPA, and EGPA subtypes, revealed significant
clinical and demographic disparities. MPA patients, who experienced longer hospital stays, higher costs, and increased
mortality risk, highlight the critical need for targeted interventions. Our study also revealed specific comorbidity patterns,
such as higher odds of AKI and pulmonary hemorrhage in MPA, and greater heart failure risk in GPA patients. These findings
underscore the importance of timely identification and intervention for patients with AAV.

Table illustrating the baseline characteristics including Gender, Mean Age, Racial differences, Charlson comorbidity index, Insurance types & Hos-
pital bed size for all included patients with EGPA, MPA, and GPA
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Disclosure: S. Pannala: None; f. Saliba: None; M. Rajamanuri: None; V. Katikineni: None.

Abstract Number: 0734

Insights into Readmissions of ANCA-Vasculitis Patients: A Nationwide
Analysis

Faria Sami1 and Rohan Gajjar2, 1University of Alabama, Chicago, IL, 2John H. Stroger Hospital of Cook County,
Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: ANCA vasculitis is an immune-medicated inflammation affecting small-medium vessels and mani-
festing with a wide spectrum of clinical manifestations most commonly involving the lungs and kidneys. There is a paucity
of data on readmissions of ANCA vasculitis patients. We wish to study the hospital readmission rates, common causes,
and predictors of readmissions among patients with ANCA-associated vasculitis.

Table illustrating the adjusted OR obtained by comparing EGPA, MPA, and GPA using logistic regression, with p values indicating statistical signif-
icance.
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Methods: We used the National Readmission Database from 2016 to 2020 to extract data and identify all index hos-
pitalizations with ANCA vasculitis as the principal diagnosis by using the ICD-10 CM codes. We used STATA 17.0 to
analyze the most common specific principal diagnoses of ANCA vasculitis patients’ 90-day readmissions. Multivariate
and univariate logistic and linear regression analyses were done to evaluate the predictors and adjust for potential
confounders.

Results: A total of 34,022 adult patients with ANCA vasculitis were identified, out of which, 32,326 were discharged alive.
Within 90 days of discharge, 9,765 (30.2%) were readmitted. Readmissions led to an additional 6.4 days mean length of
hospital stay and a mean total hospital charge of $75,834. Those readmitted had higher proportions of older patients aged
>65 years, belonged to a lower socioeconomic class with a mean household income quartile below the median, were
insured with Medicare/Medicaid, and the majority had a higher burden of comorbidities with mean Elixhauser comorbidity
index score >3, but were similar in gender and other hospital characteristics. The top five causes of readmissions were sep-
sis (10.1%), acute renal failure (ARF) (3.5%), pneumonia (3.3%), hypertensive heart failure with chronic kidney disease (CKD)
(4.8%), and ANCA vasculitis (4.2%). Figure-1 shows the forest plot of a multivariate analysis of independent predictors of
readmissions.

Conclusion:Within 90 days, 30.2% of ANCA vasculitis patients were readmitted, primarily due to sepsis, ARF, hypertensive
heart failure with CKD, ANCA vasculitis, and pneumonia. Readmissions were from older age group, lower socioeconomic
status, and higher comorbidity burdens. Hemodialysis, hypertension, COPD, CAD, cancer, cirrhosis, anemia and

Forest plot representing predictors of 90-day readmission in ANCA vasculitis patients
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transfusions, shorter length of stay, leaving against medical advice, CHF, diabetes, higher Elixhauser comorbidity score,
transfer to rehab/nursing center, and lack of insurance were predictors of readmissions. This underscores the need for bet-
ter comorbidity management and post-discharge care for ANCA vasculitis patients.

Disclosure: F. Sami: None; R. Gajjar: None.

Abstract Number: 0735

ANCA-associated Vasculitis (AAV) and Long-term Risk of Cardiovascular
Disease: Large-scale Propensity-matched Global Retrospective
Cohort Study

Sebastian Klapa1, Henry Nording2, Marlene Ludwig3, Sabrina Arnold4, Khalaf Kridin5, Anja Staehle6, Ralf Ludwig7 and
Peter Lamprecht4, 1University of Lübeck, Department of Rheumatology and Clinical Immunology, Lübeck, 2University of
Lübeck, Cardioimmunology Research Group, Lübeck, Germany, 3Independent Researcher, Groß Grönau, Germany,
4University of Lübeck, Department of Rheumatology and Clinical Immunology, Lübeck, Germany, 55. Bar-Ilan University,
Azrieli Faculty of Medicine, Safed, Israel, 6University of Lübeck, Department of Rheumatology and Immunology, Lübeck,
Germany, 7University of Lübeck, Lübeck Institute of Experimental Dermatology, Lübeck, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – ANCA-Associated Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: In spite of significantly improved therapy during the last years, long-term morbidity and mortality has
remained high in ANCA-associated vasculitis (AAV). The main causes of death within the first year after diagnosis are active
vasculitis and infections, followed by cardiovascular disease, malignancies and infections during subsequent years [1,2].
Population-based database and cohort analyses suggest an increased risk for major adverse cardiovascular events
(MACE) in AAV [3].

Methods: In this retrospective cohort study, data samples from an electronic health records database of the US-based
TriNetX network were analysed. Patients (aged ≥ 18 years) with the diagnostic codes of granulomatosis with polyangii-
tis (GPA) or microscopic polyangiitis (MPA) and patients without vasculitis as matched control cohort (1:1) were
included. Propensity score matching for demographic variables (age, gender, family history of ischemic heart disease
and other disease of the circulatory system, personal history of nicotine dependence) and comorbidity (nicotine depen-
dence, overweight and obesity, dyslipoproteinaemia, arterial hypertension, chronic lower respiratory diseases, chronic
kidney disease, neoplasms, diabetes mellitus) was performed to optimize between-group comparability. Hazard ratios
(HR) related to death and cardiovascular outcomes (MACE, heart failure, cardiac arrest, myocardial infarction, ischemic
stroke, haemorrhagic stroke, pulmonary embolism, cerebrovascular disease, peripheral arterial disease, chronic ische-
mic heart disease, venous disease, valve disorder, rheumatic heart disease, carditis, conduction disease, deep vein
thrombosis) were calculated by univariate Cox regression after analysis of the matched cohort by the Kaplan-Meier
method. Pvalues were determined by the Log-rank test.

Results: We identified 20.422 patients with GPA and 5.907 with MPA. The unadjusted and adjusted relative risk (RR) of
mortality was increased in GPA (RR 17.87%) and MPA (RR 25.85%) compared to matched controls (GPA: HR: 3.01 P <
0.0001; MPA: HR: 3.01, P < 0.0001; figure 1A and 1B). Compared to GPA, patients with MPA had an increased risk of
death within 20 years (MPA vs. GPA: HR: 1.18, P = 0.0006; figure 1B). The risks for all screened cardiovascular events were
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increased in GPA andMPA compared to matched controls, especially for MACE (GPA: HR 1.94, MPA: HR 2.24, P < 0.0001;
figure 1A and 1C) and thromboembolic events (deep vein thrombosis: GPA HR: 2.82, MPA HR: 3.33; pulmonary embolism:
GPA HR: 3.01, MPA HR: 3.00; P < 0.0001, figure 1A) and did not differ when adjusted according to gender, disease dura-
tion (first 3 years after diagnosis), and age (patients < 46 years, patients > 64 years). Compared to GPA, MPA patients had a
higher risk for MACE (MPA vs. GPA: HR: 1.130 P = 0.0011, figure 1C) and peripheral arterial disease (MPA vs. GPA: HR:
1.165, P = 0.0018).

Conclusion: In AAV, the risk of death and cardiovascular events were increased. Compared to GPA, MPA was associated
with an increased mortality and risk for MACE and peripheral arterial disease.

References:

1. Arnold S et al. Lancet Rheumatol. 2024

2. S�anchez Álamo B et al. Nephrol Dial Transplant. 2023
3. Massicotte-Azarnioch D et al. Clin Kidney J. 2021

Disclosure: S. Klapa: AbbVie/Abbott, 6, AlphaSigma, 6, AstraZeneca, 1, Galapagos, 1, Novartis, 6, Pfizer, 6;
H. Nording: None; M. Ludwig: None; S. Arnold: None; K. Kridin: None; A. Staehle: None; R. Ludwig: None;
P. Lamprecht: AbbVie/Abbott, 2, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6, UCB, 6, Vifor, 5.

Figure 1. Risk of Death and Cardiovascular outcomes in AAV A: Increased risk of death and cardiovascular events in GPA (green) and MPA
(orange) compared to matched controls; B: Kaplan-Meier survival analysis in AAV compared to matched controls (blue) and between MPA
(orange) and GPA (green); C: Kaplan-Meier curve for the occurrence of MACE in AAV compared to matched controls (blue) and between MPA
(orange) and GPA (green).
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Abstract Number: 0736

Treatment of IgG4-Related Disease (IgG4-RD) with Elotuzumab, an
Inhibitor of SLAM-F7: Report of a Phase 2 Clinical Trial

John Stone1, Arezou Khosroshahi2, Shounak Majumder3, Cory Perugino4, Ana Fernandes4, Grace McMahon4, Isha Jha4,
John Varghese2, Adriana Delgado3, Guy Katz4, Zachary Wallace5, Shiv Pillai4, William Barry6, Ashley Pinckney7, Ellen
Goldmuntz8, Beverly Welch9 and Kaitlin McShea9, 1Massachusetts General Hospital, Harvard Medical School, Concord,
MA, 2Emory University, Atlanta, GA, 3Mayo Clinic, rochester, MN, 4Massachusetts General Hospital, Boston, MA,
5Massachusetts General Hospital, Newton, MA, 6Rho, Durham, NC, 7Rho, St Louis Park, NC, 8NIAID/ NIH, Washington,
DC, 9Rho, Washington, DC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: CD4+ cytotoxic T lymphocytes (CD4+ CTLs), plasmablasts, and selected other cells of the T and B
cell lineages have been identified as cellular linchpins of IgG4-RD. Both CD4+CTLs and plasmablasts as well as plasma cells,
DN3 B cells, CD8+ T cells, and NK cells, express SLAMF7, a cell surface protein involved in cell-cell interactions, cytotoxicity,
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and cell survival. An abundance of cells bearing SLAMF7 are seen within lesional tissues in IgG4-RD.We hypothesized that elo-
tuzumab (Empliciti, Bristol-Myers Squib), a monoclonal antibody directed against SLAMF7, might be an effective treatment for
inducing and maintaining remission in IgG4-RD. We report here the results from the first part of a two-part phase 2 trial.

Methods: The first part of the trial, designed to determine the safety and the optimal dosing regimen, originally planned to
enroll 12 patients in 2 cohorts. Six patients would receive 4 weekly infusions (10 mg/kg); and six would receive 8 infusions
over 10 weeks. All patients would also receive a 10-week course of prednisone with a standardized taper, beginning at
40 mg/day. The primary safety endpoint was the proportion of participants in each cohort who experienced at least one
Grade 3 or higher adverse event.

Results: Enrollment began on November 8, 2021. Over the course of the trial, a total of 8 patients were enrolled (5 male,
3 female; mean age 62 years). Their baseline disease characteristics are shown in Figure 1. Two of the first 3 patients
enrolled developed Grade 3 COVID infections, leading to hospitalization. These early COVID infections, which occurred
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during the height of Delta variant SARS-CoV-2 infections in the U.S., led to suspension of the trial so that adequate prophy-
lactic measures could be implemented. Added safety measures included mandatory vaccination according to current
U.S. Centers for Disease Control guidelines, tixagevimab/cilgavimab (Evusheld) administration, and testing for current
COVID infection prior to each elotuzumab treatment. Following resumption of the trial, enrollment in the first cohort was
completed.

Clinical disease flares were observed in 4 of the first 6 patients at timepoints ranging from 11 weeks to 24 weeks. Serum
IgG4 concentrations were observed to rise in all patients (Figure 2) at approximately 16 weeks. In addition, all
elotuzumab-depleted immune cell populations (e.g., plasmablasts, DN3 B cells, CD4+ and CD8+ T cells) had begun to
rebound by 9 weeks (Figure 3). For these reasons, the protocol was revised such that single doses of elotuzumab would
be administered at baseline and then at weeks 8, 16, 24, 32, and 40, with the primary safety endpoint assessed through
48 weeks.

In the second cohort, both patients enrolled experienced disease flares around the Week 16 visit. The substantial evidence
of the lack of any sustained efficacy in both cohorts led to the investigators’ decision to terminate the trial.

Conclusion: Elotuzumab does not appear to be an effective treatment approach to the induction and maintenance of remis-
sion in IgG4-RD. This appears to be due to its relatively brief depletion effect on the target immune cells that express
SLAMF7.

Disclosure: J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2;
A. Khosroshahi: Amgen Inc., 2, 12, MITIGATE Committee Member, Sanofi, 2, 12, Advisory board participant, Viela
Bio, 2, 12, Advisory board participant; S. Majumder: None; C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee
Member; A. Fernandes: None; G. McMahon: None; I. Jha: None; J. Varghese: None; A. Delgado: None; G. Katz:
Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5; Z. Wallace: Amgen Inc., 2, 12, MITIGATE Com-
mittee Member; S. Pillai: Abpro Inc, 4, BeBio, 4, Octagon Therapeutics, 4, Paratus Bioscienecs, 4; W. Barry: None;
A. Pinckney: None; E. Goldmuntz: None; B. Welch: None; K. McShea: None.

Abstract Number: 0737

Rurality and Delayed Diagnosis of Giant Cell Arteritis – a Single Center
Experience

Ruoning (Lemon) Ni1, Bharat Kumar2 and Aleksander Lenert3, 1Cleveland Clinic, Cleveland, OH, 2University of Iowa
Hospitals and Clinics, Iowa City, IA, 3University of Iowa, Iowa City, IA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant Cell Arteritis (GCA) poses diagnostic challenges, especially in rural areas, where limited
access to healthcare can delay diagnosis and worsen outcomes, a concern not yet explored in GCA. This knowledge gap
underscores the need for research on the impact of rurality on GCA diagnosis, which is crucial for improving patient progno-
sis and addressing the potential $76 billion cost associated with GCA-related visual loss in the aging US population. We
compared characteristics of non-rural and rural GCA patients, and determined factors associated with time to GCA diagno-
sis in a large single-center cohort.
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Methods: Adults with GCA meeting the 2022 EULAR/ACR GCA classification criteria and followed in the University of Iowa
(UI) rheumatology clinics from 2/1/2000 to 2/7/2024 were included in this cross-sectional analysis. Data was abstracted
from UI’s electronic medical record for demographics, disease features, and diagnostic studies. Geographic categories
were defined by the Rural-Urban Commuting Area (RUCA) codes 2010, categorizing home addresses from metropolitan
to rural areas (ranges from 1-10).

Patient characteristics were expressed as means or proportions. First, we compared characteristics of non-rural (RUCA 1-3)
and rural (RUCA 4-10) GCA patient groups. Differences between groups were evaluated with the t-test or Mann-Whitney U
test for continuous variables, and the Chi-square or Fisher’s exact test for categorical variables. Second, for our primary out-
come of interest (time to GCA diagnosis), we performed bivariable analyses between each predictor and time to GCA diag-
nosis with simple linear regression. Next, multivariable linear regression (MLR) models were fitted to identify the best
predictors of time to GCA diagnosis.

Results: Baseline characteristics of 317 patients included in this study are shown in Table 1. In this predominantly female
non-Hispanic white GCA cohort with a mean age of 72 (9) years, 54.3% resided in non-rural areas, while 45.7% resided in
rural areas (Figure 1).

The mean time to GCA diagnosis was significantly increased in rural compared to non-rural GCA subjects (130±185 days vs
45±45 days, p< 0.0001) (Table 1). A higher rate of hospitalizations was observed among rural subjects (24.1% vs 12.2%,
p=0.0075), and the mean time from symptom onset to temporal artery biopsy (TAB) was significantly increased in rural sub-
jects (127±192 vs 38±42 days, p< 0.0001).

1539

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Bivariable analyses identified four variables (RUCA code, age, headache, distance to UI) associated with time to GCA diag-
nosis (p< 0.20). In MLR analyses, with biological sex forced into the model, three variables provided the best fit (adjusted-R2

0.1182, p< 0.001). With increasing RUCA code, the mean time to GCA diagnosis was increased. In contrast, the presence
of headache decreased the mean time to GCA diagnosis.

Conclusion: Rurality was identified as the strongest predictor of delayed diagnosis in GCA. Additionally, rural patients expe-
rienced an increased time to temporal artery biopsy and higher proportion of hospitalizations. Future prospective studies are
needed to assess the impact of rurality on clinical outcomes in GCA.
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Disclosure: R. Ni: None; B. Kumar: None; A. Lenert: None.

Abstract Number: 0738

Quantitative Vascular US Has Additional Diagnostic and Prognostic Value
in GCA

Colm Kirby1, Rachael Flood1, Sharon Cowley2, Emma Finlay3, Ronan Mullan1, Grainne Murphy4 and David Kane5,
1Tallaght University Hospital, DUBLIN, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland,
3School of Biotechnology, Dublin City University, Dublin, Ireland, 4Cork University Hospital, Cork, Ireland, 5Tallaght
University Hospital & Trinity College Dublin, D24, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: Vascular Ultrasound (VUS) performs well in diagnosing Giant Cell Arteritis (GCA) but its role in mon-
itoring disease activity and in predicting outcomes is unknown (1). Different quantification scores have been proposed for
VUS in GCA but their precise role in routine clinical practice has yet to be established (2). Published values for Intima-Media
Thickness (IMT) exist which can identify vascular inflammation but require validation (3). This study evaluates the Halo Count
(HC), Halo Score (HS) and OMERACT GCA US Score (OGUS) in a prospective GCA cohort and defines their diagnostic and
prognostic value. It aims to compare the performance of VUS scores with all other patient variables for GCA diagnosis and
prognostication. This study also evaluates the optimal IMT cut-off points that define the presence of vasculitis on US.

Methods: 57 newly diagnosed GCA patients (clinical diagnosis confirmed by two rheumatologists) were recruited. VUS
(of Superficial Temporal and Axillary Arteries) were performed at baseline and again at 1, 3, 6 and 12 months. AUC analysis
was used to define the optimal IMT cut-off point for each branch of STA and AA that correctly identified the presence of vas-
culitis. Mean VUS quantification scores were calculated at each timepoint and the significance of longitudinal trends were
interrogated with Wald tests. Time-to-normalization of scores were evaluated with abnormal thresholds as follows; HC ≥1,
HS ≥21, OGUS ≥1.0. Correlation coefficients and AUC analysis were used to identify which clinical and biochemical vari-
ables predict higher baseline VUS scores and to determine which clinical, biochemical and VUS parameters are most predic-
tive of GCA diagnosis, GCA flare, future biologic requirement and future ischaemic complications.

Figure 1: A; Halo Count, Halo Score and OGUS over 12 months. B; Time-to-normalization for VUS scores. C; Optimal IMT cut-off points for diag-
nosing vasculitis on US.

1542

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: 48 patients had 6 month follow up and 27 patients had 12 month follow up. Mean VUS scores all declined signifi-
cantly over 12 months (Fig 1A). Of 48 patients, HC, HS and OGUS normalized in 21, 32 and 39 patients respectively by
6 months but no association was seen with adverse events (Fig 1B). The optimal IMT cut-offs for diagnosing GCA in our
cohort are outlined in Fig 1C and no significant difference was observed between groups with and without cardiovascular
risk factors. Fulfilling 2022 ACR/EULAR Classification Criteria showed moderate correlation with baseline HC, HS and
OGUS with higher classification criteria scores showing strong correlation with higher VUS outcome scores. HC, HS and
OGUS were superior to all clinical and laboratory parameters predicting future adverse events (Table 1). Incidence of ischae-
mic events were too low to determine significance.

Conclusion: Quantifying degrees of inflammation on VUS has both diagnostic and prognostic value in GCA as does serial
scoring during follow-up. Higher baseline VUS outcome scores were associated with a higher likelihood of GCA diagnosis,
flaring within 12 months and requirement for future biologic therapy. OGUS correlated with other VUS quantification scores
but normalized earlier. The optimal IMT cut-off points that define the presence of vasculitis on VUS in this cohort differ from
previously published values and further research is required to further clarify this.

Disclosure: C. Kirby: None; R. Flood: None; S. Cowley: AbbVie/Abbott, 12, Support to attend conference, Novartis,
5, 12, Support to attend conference; E. Finlay: None; R. Mullan: None; G. Murphy: None; D. Kane: None.

Table 1: GCA= final diagnosis of GCA. Flare= flare of GCA during 12-month follow-up. Biologic= biologic required during follow-up period. AUC
<0.75 and correlation coefficients <0.34 for all symptoms, examination abnormalities and laboratory results including ESR, CRP, platelets and
Interleukin-6.
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Abstract Number: 0739

One Year Outcomes in Thosewith Isolated PMR Recruited via a Fast Track
PMR Clinic

Patricia Harkins1, Sharon Cowley2, Robert Harrington3, seoidin McKittrick4, David Kane5 and Richard Conway6, 1Trinity
College Dublin, Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland, 3St. James’s
Hospital, Dublin, Dublin, Ireland, 4University of Limerick, Limerick, Ireland, 5Tallaght University Hospital & Trinity College
Dublin, D24, Ireland, 6Trinity College Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: To date the longitudinal outcomes of those with isolated Polymyalgia Rheumatica (PMR) are poorly
understood, owing largely to the fact that in the majority of countries PMR is diagnosed and managed in primary care, with
only a minority of cases referred for specialist evaluation.

The aim of our study, was therefore to establish for the first time the longitudinal outcomes of an Irish population with
isolated PMR.

Methods: Patients were recruited to this multicentre longitudinal cohort study from a newly established fast track PMR
clinic, where those fulfilling the 2012 EULAR/ ACR Provisional PMR classification criteria were invited to participate. Those
with symptoms or imaging confirmation of cGCA/ LV-GCA were excluded. Those who had 12 month follow-up were
included in the final analysis. The statistical analysis was performed using STATAMP Version 18. P values < 0.05 are consid-
ered statistically significant.

Results: A total of 65 patients, including 33 (50.8%) females, were recruited. Mean age at the time of diagnosis was 70.44
(SD 7.15). There was one death, and three subsequent cancer diagnoses and these were excluded from the final analysis.

At one year, 23/61 (27.7%) patients remained on glucocorticoid therapy, with a mean dose of 3.282 (SD 2.038). A total of
13/61 (21.3%) were commenced on steroid sparing therapy – tocilizumab.

There was a total of 33 disease relapses, in 20 /61 patients (32.7%). 12 patients experienced 2 or more relapses. The mean
time to disease relapse was 6.55 (3.69) months, with a mean steroid dose at the time of relapse of 6.652 (SD 4.168).
Increased duration of early morning stiffness (p=0.04), and higher PMR-AS (p=0.05) at disease presentation were signifi-
cantly associated with disease relapse. 2 osteoporotic fractures, 1 Achilles tendon rupture, 11 Lower respiratory tract infec-
tions - 4 of which required hospital admission, 1 episode of shingles, 2 cases of diabetes mellitus, 1 transient Ischaemic
attack, 2 non-ST elevation myocardial infarctions, 10 cases of mood disturbance, and 2 cases of sleep disturbance were
reported.

Conclusion: This prospective study reports for the first time the longitudinal outcomes of an Irish PMR population, and
emphasises both the disease and management burden. These findings also highlight the importance of specialist input in
the care of those with isolated PMR.
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Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; R. Harrington: None;
s. McKittrick: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos,
6, Janssen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6.

Abstract Number: 0740

Evaluation of an Accelerated Physical Aging Phenotype in Newly
Diagnosed Patients with Polymyalgia Rheumatica

Patricia Harkins1, Sharon Cowley2, seoidin McKittrick3, Robert Harrington4, David Kane5 and Richard Conway6, 1Trinity
College Dublin, Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland, 3University of
Limerick, Limerick, Ireland, 4St. James’s Hospital, Dublin, Dublin, Ireland, 5Tallaght University Hospital & Trinity College
Dublin, D24, Ireland, 6Trinity College Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia Rheumatica (PMR) is the most common inflammatory rheumatic disease in older
adults, and aging has been postulated to be central to its pathophysiology. The objective of this study was to assess the
prevalence of the physical phenotypes of aging in those newly diagnosed with isolated PMR.

Methods: Patients were recruited over a 12 month period from a multi-centre fast track PMR clinic. Frailty status was
assessed using the SHARE-FI tool. Cognitive status was assessed using the Montreal cognitive assessment tool (MOCA),
with a cut-off of < 26 used to define cognitive impairment. Bone mineral density was assessed using DEXA, whilst

Table 1: Breakdown of each aging physical phenotype in those with newly diagnosed PMR.
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sarcopenia was assessed using the SARC-F questionnaire. Mood, anxiety, fatigue and pain were assessed using the
PHQ-9. GAD-7, FACIT-F and pVAS screening tools respectively. Disease activity was assessed using the PMR-activity
score (PMR-AS).

Normally distributed continuous variables are expressed as means with standard deviations (SD). Continuous variables are
compared using the independent t-test. Categorical variables are summarised as frequency and percentage (%) and com-
pared using chi-square test. The association between continuous variables and categorical variables is assessed using the
Kruskal-Wallis test. The statistical analysis was performed using STATA MP Version 18. P values < 0.05 are considered sta-
tistically significant.

Results: 79 newly diagnosed patients (48% (n=38) female) were recruited. At baseline 40.5% (n=32) patients were frail,
27.8% (n=22) were pre-frail, and 31.6% (n=25) were robust. Increased frailty status was associated with a a significant dif-
ference in mean FACIT-F (p=0.00), pVAS (0.028), PHQ-9 (0.00) and GAD-7 (0.014) scores. 74.4% of patients had evidence
of cognitive impairment at baseline. There was no significant difference between age, sex, BMI or disease activity across the
different frailty or cognitive categories. 23% (n=18) had evidence of sarcopenia. 43 patients had baseline DEXA scans, with
21.4% (n=9) demonstrating osteoporosis, and a further 30% (n=13) osteopenia.

Conclusion: This study provides preliminary evidence for an accelerated physical aging phenotype in PMR. Further studies
are needed to explore the role of inflammaging and immunosenescence in the pathophysiology of PMR.

Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; s. McKittrick: None;
R. Harrington: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos,
6, Janssen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6.

Abstract Number: 0741

Serum Markers of Disease Activity in Polymyalgia Rheumatica

Patricia Harkins1, Sharon Cowley2, seoidin McKittrick3, Robert Harrington4, David Kane5 and Richard Conway6, 1Trinity
College Dublin, Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland, 3University of
Limerick, Limerick, Ireland, 4St. James’s Hospital, Dublin, Dublin, Ireland, 5Tallaght University Hospital & Trinity College
Dublin, D24, Ireland, 6Trinity College Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: A significant unmet need in Polymyalgia Rheumatica (PMR) is the lack of a disease specific serum
biomarker for diagnosis, and monitoring of disease activity. The aim of this study was to evaluate readily available laboratory
tests as markers of disease activity in isolated PMR.

Methods: Full blood count, liver function tests, c-reactive protein (CRP), erythrocyte sedimentation rate (ESR), serum fibrin-
ogen, haptoglobins and immunoglobulins were tested on steroid naïve patients recruited from a multicentre fast track PMR
clinic, at baseline, subsequent remission, and in the event of disease relapse. Those with signs, symptoms, or imaging con-
firmation of GCA were excluded.
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Normally distributed continuous variables are expressed as means with standard deviations (SD). Continuous variables are
compared using the independent t-test. Categorical variables are summarised by frequency and percentage (%) and com-
pared using the chi-square test or Fishers exact test. The association between continuous variables and categorical vari-
ables is assessed using the Kruskal-Wallis test. The statistical analysis was performed using SPSS Version 29. P values <
0.05 are considered statistically significant.

Results: 55 patients (52.7% (n=29) female) were included, with a total of 36 relapses.

Comparing baseline with remission bloods, there was a statistically significant increased mean difference in platelet count
(p=0.001), fibrinogen (p< 0.0001), ESR (p< 0.001), haptoglobin (p< 0.0001), alkaline phosphatase (p< 0.001), CRP (< 0.0001)
and IgG (< 0.001). There was also a significant decreased Hb between baseline (p < 0.001) and relapse (0.07) versus remission.
When comparing relapse to remission bloods, there was a statistically significant increased mean difference in fibrinogen (p<
0.0001), ESR (p< 0.0001), haptoglobin (p< 0.0001) and CRP (p< 0.0001) during relapse. A ROC analysis was performed with
fibrinogen (1.000), ESR (0.986), Haptoglobin (0.976), CRP (0.986) and alkaline phosphatase (0.854) demonstrating high sensi-
tivity and specificity for the detection of increased disease activity at baseline versus remission (p=0.000).

Conclusion:We have demonstrated the clinical utility of using serum fibrinogen, haptoglobin and other readily available serum
markers in the diagnosis, and detection of relapse in an Irish isolated PMR cohort. Further studies, incorporating such markers
into a diagnostic algorithm are warranted to enhance diagnostic accuracy and detection of relapse in isolated PMR.

Table 1: Normally distributed variables tested at baseline, remission and relapse.
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Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; s. McKittrick: None;
R. Harrington: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos,
6, Janssen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6.

Abstract Number: 0742

Use of FDG-PET to Monitor Disease Activity in Patients with Giant Cell
Arteritis on Tocilizumab

Kaitlin Quinn1, mark ahlman2 and Peter Grayson3, 1National Institute of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, 2Radiology and Imaging, Medical College of
Georgia, augusta, GA, 3National Institutes of Arthritis andMusculoskeletal and Skin Diseases (NIAMS), National Institutes
of Health (NIH), Chevy Chase, MD
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Table 2: Variables with skewed distribution tested at baseline, remission and relapse.
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Background/Purpose: The optimal way to monitor disease activity in patients with GCA on tocilizumab remains uncertain.
Acute phase reactants are not a reliable indicator of inflammation in these patients. The study objective was to assess the
value of FDG-PET scans to monitor disease in patients with GCA on tocilizumab.

Methods: Patients with GCA on tocilizumab for ≥ 6 months were selected from an ongoing prospective, observational
cohort. A comparator group of patients with GCA treated with glucocorticoid monotherapy was also selected. All patients
fulfilled the 2022 ACR/EULAR classification criteria for GCA. At each study visit, patients underwent clinical, laboratory,
and imaging assessments, including FDG-PET and non-invasive angiography.

Two independent readers reviewed all PET scans, blinded to clinical data. PET scans were interpreted as active or inactive.
The PET Vascular Activity Score (PETVAS) was used to quantify arterial FDG uptake on a scale of 0-27.

Fisher’s exact or Wilcoxon rank sum test were used to compare characteristics of patients with and without PET activity.

Results: Thirty-six patients with GCA underwent FDG-PET imaging while on tocilizumab. Five patients had persistent clinical
disease activity despite tocilizumab, and FDG-PET scans were active in all 5 patients (PETVAS ranging 20-27). Of the
remaining 31 patients on tocilizumab, FDG-PET was performed during clinical remission after median tocilizumab treatment
duration of 336 days (IQR 189-558), on a median prednisone dose of 3.5 mg/day (IQR 0-6), and with a median disease
duration of 1070 days (IQR 535-1497). FDG-PET was active in 16 of these patients (52%). PETVAS was significantly lower
during clinical remission in patients treated with tocilizumab compared to an additional 12 patients treated with glucocorti-
coid monotherapy [PETVAS 18 (IQR 15-20) vs 24 (IQR 17-26); p=0.02].

There were no differences between patients with and without PET activity during remission with respect to age, sex, disease
duration, historical features of GCA, large vessel involvement by angiography, risk factors for atherosclerosis, tocilizumab
treatment duration, acute phase reactants, or glucocorticoid dose. Treatment was not changed based on PET activity,
and no patient with or without PET activity developed angiographic progression over the follow-up period of 1.7 years
(IQR 0.8-4).

Seventeen patients discontinued tocilizumab after a median treatment duration of 1.8 years (IQR 0.9-2.7). Six of these
patients (35%) subsequently had a clinical relapse a median of 1.3 years (IQR 0.5-2.9) after stopping tocilizumab. Among
the 6 patients who relapsed, there were no differences in whether PET scan was active (n=3) or inactive (n=3) during clinical
remission (p=0.64) and no association with degree of PET activity by PETVAS.

Conclusion: Compared to glucocorticoid monotherapy, tocilizumab significantly reduces, but often does not eliminate, vas-
cular inflammation in GCA. FDG-PET has limited value to guide management decisions or inform prognostic risk for relapse
when obtained during clinical remission in patients with GCA receiving tocilizumab.

Disclosure: K. Quinn: None; m. ahlman: None; P. Grayson: None.
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Abstract Number: 0743

Higher Baseline FDG Musculoskeletal Uptake at PET/CT Is Associated
with a Higher Remission Rate in Polymyalgia Rheumatica: A
Retrospective 3-year Observational Study

Elvis Hysa1, Dario Camellino2, Cristina Bernini3, Paolo Vittoriano Clini4, Matteo Bauckneht5, silvia Morbelli6, Gianmario
Sambuceti5, Emanuele Gotelli7, Alberto Sulli8, Maurizio Cutolo7 and Marco Amedeo Cimmino1, 1Laboratory of
Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genova, Genoa, Italy, Genoa, Italy, 2Division of Rheumatology, Local Health Trust 3, Genoa, Italy,
3Emergency Medicine Department, San Martino Polyclinic Hospital, Genoa, Italy,, Genoa, Italy, 4Laboratory of
Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genova, Genoa, Italy, 5Nuclear Medicine Unit and Department of Health Sciences, University of Genova,
Genoa, Italy, Genoa, Italy, 6University of Torino, Torino, Italy, 7Laboratory of Experimental Rheumatology and Academic
Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico
San Martino, Genoa, Italy, Genova, Italy, 8Laboratory of Experimental Rheumatology and Academic Division of Clinical
Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa,
Italy., Genova, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia rheumatica (PMR) and giant cell arteritis (GCA) are related inflammatory diseases char-
acterized by increased musculoskeletal and vascular uptakes of 18-Fluorodeoxyglucose (18F-FDG) at positron emission
tomography/computed tomography (PET/CT). In contrast to GCA, where large vessels’ involvement is associated with

Fig 1. Outcomes in PMR patients with or without grade-3 LVV at different time points.
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increased disease flares and vascular complications, the prognostic significance of nuclear imaging findings in PMR is less
known. The aim of our study was to evaluate if increased baseline joint and vascular uptake of FDG could predict the clinical
outcomes of patients with PMR followed-up for three years.

Methods: Eighty-three patients diagnosed with PMR according to Bird et al criteria (mean age 72.2 ± 8.4, females 66.2%)
were included. None met the ACR 1990 classification criteria for GCA. At first visit (V0), patients underwent clinical, labora-
tory assessments and FDG-PET/CT; follow-up visits were performed every 6 months for a mean of 3 years. Clinical out-
comes included the number of relapses, remission rate, cumulative glucocorticoid (GC) dosage, need for methotrexate
(MTX), and death.

A relapse was defined as the reappearance of symptoms of PMR or the onset of GCA manifestations, accompanied by an
increase of the inflammatory markers. Remission was ascertained according to two definitions: a PMR disease activity score
< 7 [1] and as per Delphi-based consensus [2].

Joint and vascular FDG uptake were visually evaluated in comparison with liver uptake and summed up to obtain the total
joint score (TJS) and the total vascular score (TVS).

Results: Grade-2 LVV was present in 32 (39%) out of 83 patients with PMR and grade-3 LVV in 10 (12%). The average
prednisone daily dosage prescribed at V0 was 15.4 ± 6.3 mg and 19 patients (23%) were already prednisone-treated. At
follow-up, 35% of PMR patients experienced at least one PMR flare and 10% showed at least one relapse in the form of
GCA. The highest remission rate (92%) was achieved at the 24th month (Fig 1).

The baseline TJS was inversely associated with PMR relapses (β = -0.22, p = 0.04). In GC-naïve PMR patients, increased
TJS values were directly associated with a higher likelihood of achieving remission at 6th month (OR = 1.11, 95%CI
[1.01-1.23], p = 0.02). None of these associations were influenced by the initial treatment with GC or MTX at mediation anal-
ysis (all p > 0.05). However, the cut-off value of TJS = 19 displayed a sensitivity of only 50% and a specificity of 30% in pre-
dicting remission, considering the events over the three years of observation (areas under the ROC curves < 0.8, Fig 2).

Baseline TVS was directly but marginally associated with MTX prescription at follow-up (β = 0.08, p = 0.01) but the presence
of grade-2 or 3 LVV at baseline was not significantly associated to poor prognostic outcomes at univariate analyses (all
p-values > 0.05).

Fig 2. ROC curve related to the sensitivity and specificity of TJS in predicting the event “remission” in the whole cohort of PMR patients (n = 83) on
the left and in the subset of GC-naïve patients (on the right).
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Conclusion: High FDG-PET/CT-detected musculoskeletal inflammation may be a positive prognostic factor in PMR and
might potentially identify phenotypes of PMR patients better responding to GC treatment. Conversely, higher TVS values
might predict the need for immunosuppressive treatment.

References: [1] Leeb B et al. Ann Rheum Dis 2004, [2] Dejaco C et al. Ann Rheum Dis 2011

Disclosure: E. Hysa: None; D. Camellino: None; C. Bernini: None; P. Clini: None;M. Bauckneht: None; s. Morbelli:
None; G. Sambuceti: None; E. Gotelli: None; A. Sulli: AbbVie/Abbott, 5, Baldacci, 2, 5, UCB, 5; M. Cutolo: AbbVie/
Abbott, 5, Amgen, 5, Balcacci, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, UCB, 5;
M. Cimmino: None.

Abstract Number: 0744

Cerebrovascular Accidents (CVA) in Giant Cell Arteritis: Identification of
Predictive Factors from the ARTESER Registry

Adri�an Martín-Gutiérrez1, Juan Molina-Collada2, Marta Domínguez-Álvaro3, Rafael Benito Melero-Gonzalez4, Elisa
Fern�andez-Fern�andez:5, Maite Silva-Diaz6, Jesús Alejandro Valero7, Ismael Gonzalez8, Julio S�anchez-Martín9, Javier
Narvaez-García10, Itziar Calvo11, Vicente Aldasoro12, lydia Abasolo Alcazar13, ALBERTO MARIANO RUIZ ROMAN14, Javier
Loricera15, Santos Castañeda16, Clara Molina Almela17, María Alcalde Villar:18, Antonio Juan-Mas19 and Ricardo Blanco-
Alonso20, 1Hospital Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 2Hospital General
Universitario Gregorio Marañ�on, Madrid, Spain, 3Sociedad Española de Reumatología, Madrid, Spain, 4CHU Ourense, O
Carballino, Spain, 5La Paz University Hospital, Alcal�a de Henares, Madrid, Spain, 6Complejo Hospitalario Universitario A
Coruña, A Coruña, Spain, 7Hospital Universitario Donosti. Donostia, Spain, Donosti, Spain, 8Complejo Asistencial
Universitario de Leon, Le�on, Spain, 9Hospital Universitario 12 de Octubre, Madrid, Spain, 10Hospital Universitario de
Bellvitge, Barcelona, Spain, 11Hospital Universitario de Basurto, Bilbao, Spain, 12Hospital Universitario de Navarra,
Pamplona, Spain, 13IdISSC. HCSC, Madrid, Spain, 14Hospital Universitario Juan Ram�on Jiménez, Huelva, Spain, 15Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 16Hospital Universitario de la Princesa, Madrid, Spain,
17Consorcio Hospital General Universitario de Valencia, Valencia, Comunidad Valenciana, Spain, 18Hospital Universitario
Severo Ochoa Leganés, Madrid, Spain, Madrid, Spain, 19Rheumatology Department, Hospital Universitario Severo
Ochoa Leganés, Madrid, Spain, Madrid, Cantabria, Spain, 20Division of Rheumatology, Hospital Universitario Marqués
de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) is the most common form of systemic vasculitis in the elderly and involves
the large and medium-sized vessels. Cerebrovascular accidents (CVA) are one of the most feared ischemic complications,
but its prevalence and associated factors remains understudied.

Our aim is to determine the prevalence and predictive factors of CVA in a large registry of patients with GCA.

Methods: ARTESER is a large Spanish multicentre registry supported by the Spanish Society of Rheumatology. It includes
patients with GCA from across the entire country diagnosed between June 2013 and March 2019. The variables collected at
diagnosis were demographics, clinical manifestations (including the occurrence and type of CVA), laboratory, temporal
artery biopsy, and imaging findings (ultrasound, FDG-PET/CT, MRI, angiography, CT angiography). Patients with and with-
out CVA were compared in a bivariate analysis. Multivariate logistic regression was performed to determine potential predic-
tive factors of CVA.
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Results: A total of 1540 patients with GCA were included for analysis (mean age 77.1 years, 70% females). CVA occurred in
61 (3.96%), of whom 21 (34.4%) involved the carotid territory and 38 (62.3%) the vertebrobasilar territory. Demographics,
clinical and imaging findings in patients with and without CVA is shown in Figure 1. The risk of death during follow-up was
significantly higher in patients with CVA (18% vs 8.8%; p=0.014) and patients with CVA received significantly higher mean

Abbreviations (in alphabetical order): ACR: American College of Rheumatology; BMI: body mass index; CRP: C-reactive protein; CT: computer-
ized tomography; ESR: erythrocyte sedimentation rate; GCA: giant cell arteritis; IQR: interquartile range; LV: large vessel; n: number; SD: standard
deviation; US: ultrasound.
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prednisone (mg) dose at diagnosis (433.9 vs 216; p< 0.001) and cumulative prednisone dose during follow-up (11203.9 vs
8194.1; p< 0.001. In the multivariate analysis (Figure2) the presence of concomitant visual manifestations (OR 2.598; 95%CI
1.345 - 5.015) was the only clinical variable associated with CVA. On the other hand, the cranial-GCA phenotype (OR 0.402;
95% CI 0.203 - 0.799) was associated with a reduced risk of CVA.

Conclusion: The prevalence of CVA in patients with GCA is low, but increases the risk of mortality. Visual manifestations
were the only clinical factor associated with increased risk of CVA, whereas the cranial-GCA phenotype is associated with
a reduced risk of CVA.

Disclosure: A. Martín-Gutiérrez: None; J. Molina-Collada: None; M. Domínguez-Álvaro: None; R. Melero-Gonza-
lez: None; E. Fern�andez-Fern�andez:: None; M. Silva-Diaz: None; J. Valero: None; I. Gonzalez: None; J. S�anchez-
Martín: None; J. Narvaez-García: None; I. Calvo: None; V. Aldasoro: None; l. Abasolo Alcazar: None; A. RUIZ
ROMAN: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/MSD, 2, 5, 6, Novartis,
12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; C. Molina Almela: None;
M. Alcalde Villar:: None; A. Juan-Mas: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapa-
gos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abbreviations (in alphabetical order): OR: Odds ratio; GCA: giant cell arteritis
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Abstract Number: 0745

Tocilizumab in Monotherapy vs. Combined in Aortitis Associated
with Giant Cell Arteritis. Multicenter Open-label Study of
196 Patients

Adri�an Martín-Gutiérrez1, Javier Loricera2, Carmen Secada G�omez3, Javier Narvaez-García4, Olga Maíz Alonso5, Iñigo
Hern�andez-Rodríguez6, Susana Romero Yuste7, Eugenio De Miguel8, Eva Galindez-Agirregoikoa9, ivan Ferraz-Amaro10,
Julio S�anchez-Martín11, Patricia Moya Albarado12, Cristina Campos Fern�andez13, Fernando Lopez-Gutierrez14, Santos
Castañeda15 and Ricardo Blanco-Alonso16, and the Tocilizumab in Giant Cell Arteritis Spanish Collaborative Group,
1Hospital Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 2Hospital Universitario
Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Spain, 4Hospital Universitario de Bellvitge, Barcelona, Spain, 53Hospital Universitario de Donosti, San
Sebastian, Spain, San Sebastian, Pais Vasco, Spain, 6Complejo Hospitalario Universitario de Vigo, Vigo, Spain,
7Department of Rheumatology, University Hospital Complex of Pontevedra, Pontevedra, Spain, 8Hospital Universitario
La Paz, Madrid, Spain, 9BASURTO UNIVERSITY HOSPITAL, BILBAO, Spain, 10Rheumatology, Hospital Universitario de
Canarias, Santa Cruz de Tenerife, Canarias, Spain, 11Hospital Universitario 12 de Octubre, Madrid, Spain, 12Hospital de
San Pau, Barcelona, Spain, 13Escuela de Doctorado, Universidad Cat�olica de Valencia San Vicente M�artir, Valencia, Spain,
14Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 15Hospital
Universitario de la Princesa, Madrid, Spain, 16Division of Rheumatology, Hospital Universitario Marqués de Valdecilla.
IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Aortitis related to Giant Cell Arteritis (GCA-aortitis) is a frequent and potential severe complication.
Tocilizumab (TCZ) was approved in GCA, but the efficacy in GCA- aortitis has not been specifically studied in randomized
clinical trials.

Our aim is to assess the effectiveness and safety of TCZ in monotheraphy compared with combined in a wide series of GCA-
aortitis.

Methods: Multicentre observational study with GCA-aortitis treated with TCZ. GCA was diagnosed by: a) ACR criteria, b)
temporal artery biopsy, and/or c) imaging techniques. Aortitis was diagnosed mainly by PET/CT. Main outcomes were
EULAR and imaging remission (considered when vascular FDG uptake was less than liver uptake in 18 F-FDG PET/CT).
Others were clinical remission, corticosteroid-sparing effect, TCZ optimization and adverse effects.

Results: We studied 196 patients with GCA-aortitis treated with TCZ (136 in monotherapy/60 combined with others
DMARDs). Figure 1. After 24 months, there were statistical differences in imaging and complete remission (17.2% vs
42.1%) Figure 2. Nevertheless, there were no differences in clinical and EULAR remission.

Conclusion: In GCA-aortitis, TCZ therapy combined with DMARDs could be more effective than in monotherapy in imaging
and complete remission.
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Abbreviations: ACR: American College of Rheumatology (36,37); ACR/LVV: Large vessel vasculitis: criteria of GCA ACR with a positive image sug-
gestive for aortitis; AZA: azathioprine; CQ: cloroquine; CRP: C-reactive protein; DMARDs: disease-modifying antirheumatic drugs; ESR: erythro-
cyte sedimentation rate; GiACTA: (38) Hb: hemoglobine; HCQ: hydroxychloroquine; IFX: infliximab; IQR: interquartile range; LFN: leflunomide;
MMF: mycophenolate mofetil; n: number; PET/CT: positron emission tomography scan; PMR: polymyalgia rheumatica; RTX: rituximab; SD: stan-
dard deviation; SSZ: sulfasalazine; TCZ: tocilizumab. The significance of the imaging tests was calculated according to the number of tests per-
formed. Statistical significance is expressed as bold characters.
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Disclosure: A. Martín-Gutiérrez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/
MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; C. Secada G�omez:
None; J. Narvaez-García: None;O.Maíz Alonso: None; I. Hern�andez-Rodríguez: None; S. Romero Yuste: AstraZe-
neca, 5; E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6,
Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; E. Galindez-Agirregoikoa: AbbVie/Abbott, 6, Amgen,
6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen,
5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6; J. S�anchez-Martín: None; P. Moya Albarado: None;

C. Campos Fern�andez: None; F. Lopez-Gutierrez: AstraZeneca, 12, Formation/Congress attendance,

(A) Serum C-reactive protein (CRP), B) Prednisone dose (mg/day) (C), (D) Clinical, EULAR, imaging and complete remission at 12 and 24 month.
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12, Formation/Congress attendance, Novartis, 12, Formation/congress attendance; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie,
2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0746

Single-cell RNA-Seq Analysis Reveals Distinct Compositional
Characterizations and Transcriptomic Profiles of Macrophages in
Takayasu’s Arteritis

Lihong du1, Chenglong Fang2, shang Gao3, zuoguan Chen3 and Yongjun Li3, 1Department of Rheumatology and Clinical
Immunology, Peking Union Medical College Hospital, Beijing, China, 2Department of Rheumatology, Second Affiliated
Hospital of Fujian Medical University, Quanzhou, China (People’s Republic), 3Department of Vascular Surgery, Beijing
Hospital, National Center of Gerontology, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Figure 1. Distinct compositional characterizations of macrophages in vascular lesions of Takayasu’s arteritis (TAK) and control samples
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Background/Purpose:Macrophages play key roles in the pathogenesis of various inflammatory vascular diseases, such as
Takayasu’s arteritis (TAK) and atherosclerosis. However, limited data on the difference in compositional characterizations
and transcriptomic profile of macrophages across these diseases was reported.

Methods: Single-cell RNA-Seq (scRNA-Seq) were performed on artery tissues from 5 active patients with TAK. As control,
single-cell transcriptomic data on the control vascular samples including 3 calcified atherosclerotic core plaques (AC) and
3 patient-matched proximal adjacent portions of carotid artery tissue (PA), was obtained from the database Gene Expres-
sion Omnibus (GEO). Differentially expressed genes (DEGs) were screened after quality control and clustering. Kyoto Ency-
clopedia of Genes and Genomes (KEGG) and Gene set enrichment analysis (GSEA) were conducted for DEGs enrichment
analysis. Differentiation trajectory and status of macrophage were determined by Monocle2 pseudotime analysis and Cyto-
TRACE. CellPhoneDB was performed to identify ligand-receptor pairs between the macrophages and vascular cells in artery
tissues.

Results: Unsupervised dimensionality reduction and clustering for pan–macrophage populations revealed distinct sub-
groups, including C1QChi CCL13low macrophage, CCL20hi FCN1hi macrophage, SPP1hi macrophage, fibroblast-like mac-
rophage, C1QChi CCL13hi macrophage, SMC-like macrophage, CD16hi CD263hi macrophage across samples. Of
particular note, CCL20hi FCN1hi subsets and fibroblast-like subsets virtually account for all macrophages and were present

Figure 2. Differentiation trajectory and status of macrophages in vascular lesions of Takayasu’s arteritis (TAK) and control samples, determined by
Monocle2 pseudotime analysis and CytoTRACE
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only in vascular lesions of TAK, while the vast majority of macrophages in PA and AC were C1QChi CCL13low subsets
(Figure 1). Monocle peusdotime trajectory analysis, together with CytoTRACE suggested that macrophages of patients with
TAK were more highly differentiated (Figure 2). Differential gene enrichment analysis suggested that IL-17 signaling pathway,

Figure 3 Differential gene enrichment analysis between pan-macrophages in vascular lesions of TAK and control samples, and between CCL20hi
FCN1hi macrophage versus C1QChi CCL13low macrophage; CellPhoneDB revealed macrophages-vascular cells communication in TAK
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TNF signaling via NF-kB pathway, apoptosis pathway and cellular senescence pathway were significantly upregulated, while
Oxidative phosphorylation pathway and antigen processing and presentation pathway in macrophage were downregulated
in both macrophages of TAK versus PA or AC, and CCL20hi FCN1hi macrophage versus C1QChi CCL13low macrophage
(Figure 3). Unexpectedly, cell–cell communication analysis by CellPhoneDB showed that vascular cells (VSMCs, endothelial
cells and fibroblast) provided multiple signaling that regulate differentiation and functional status of macrophages in TAK
(Figure 3).

Conclusion: TAK has distinct compositional characterizations, transcriptomic profiles, and differentiation status of macro-
phages in vascular lesion. CCL20hi FCN1hi and fibroblast-like subsets are the main and disease-specific subpopulations
of macrophages in TAK. Vascular cells may be significant determinants of macrophages function in inflamed artery of TAK.

Disclosure: L. du: None; C. Fang: None; s. Gao: None; z. Chen: None; Y. Li: None.

Abstract Number: 0747

Clofutriben to Improve the Benefit-Risk Profile of Prednisolone in
Patients with Polymyalgia Rheumatica

FRANK HARTMUT DR. BUTTGEREIT1, Andrea Everding2, Ioana Andreica3, Herbert Kellner4, Florian Schuch5, Tonya K
Marmon6, Frank S Czerwiec7, Ketan Desai8 and David A Katz9, 1Charité University Medicine Berlin, Berlin, Germany,
2Hamburger Rheuma Forschungszentrum II, Hamburg, Germany, 3Rheumazentrum Ruhrgebiet, Bochum, Germany,
4Schwerpunktpraxis fr Rheumatologie und Gastroenterologie, Munich, Germany, 5PGRN, Erlangen, Germany, 6Marmon
Biostatistics, Seattle, WA, 7Sparrow Pharmaceuticals, Portand, OR, 8IMC, Easton, PA, 9Sparrow Pharmaceuticals,
Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: 11β-hydroxysteroid dehydrogenase type 1 (HSD-1) differentially regulates intracellular glucocorti-
coid levels in the immune system and glucocorticoid toxicity target organs. Clofutriben is a potent HSD-1 inhibitor. We
sought to observe whether clofutriben can both maintain prednisolone efficacy and reduce prednisolone toxicity in patients
with polymyalgia rheumatica (PMR).

Methods: Patients with PMR and who received prednisolone 10 mg/day continued treatment for 4 weeks without dose
reduction. They additionally received clofutriben 6 mg/day or matching placebo (PBO-PSL10) for 2 weeks each. In sequen-
tial cohorts, during clofutriben treatment the prednisolone dose was 10 (CLO-PSL10), 15 (CLO-PSL15), or 20 mg/day
(CLO-PSL20). Relapse was defined when the investigator further increased the prednisolone dose to manage a participant’s
PMR symptoms. Participants completed daily numeric rating scales for pain, stiffness, and fatigue intensity, and pain chro-
nicity, and Health Assessment Questionnaire-Disability Index during trial visits. Inflammatory, bone, and lipid biomarkers
were measured at Baseline, Week 2, and Week 4. Insulin resistance (HOMA-IR) was calculated as fasting glucose

insulin. Trial interpretation is based on descriptive statistics. Hepatic HSD-1 inhibition was monitored via urinary metabolites:
(tetrahydrocortisol+allotetrahydrocortisol)/tetrahydrocortisone.
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Results: Clofutriben achieved 94.7±4.6% hepatic HSD-1 inhibition. Relapse incidence and descriptive statistics for other
parameters are presented (Table). PMR therapeutic control was reduced with CLO-PSL10 and CLO-PSL15, but not
CLO-PSL20, compared to PBO-PSL10. Substantial improvements were observed on bone, lipid, and glycemic control
parameters related to prednisolone toxicity with each clofutriben-containing regimen.

Conclusion: In patients with PMR the combination of clofutriben and prednisolone 20 mg, compared to prednisolone
10 mg alone, showed an improved benefit-risk profile comprised of similar efficacy and less evidence of prednisolone
toxicity.

Disclosure: F. DR. BUTTGEREIT: AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5, Pfizer, 6, Sanofi, 2, 5,
6, Sparrow Pharmaceuticals, 1, 5; A. Everding: Sparrow Pharmaceuticals, 5; I. Andreica: AbbVie/Abbott, 6, Amgen,
2, Boehringer-Ingelheim, 2, Chugai, 2, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, Gilead, 6, Merck/MSD, 6, Novartis, 2, 6, Pfizer,
2, 6, SOBI, 2, 6, Sparrow Pharmaceuticals, 5, Takeda, 2, UCB, 2, 6; H. Kellner: Sparrow Pharmaceuticals, 5;
F. Schuch: AbbVie/Abbott, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Novartis, 2, 5, 6, Sparrow Pharmaceuticals, 5;
T. Marmon: Sparrow Pharmaceuticals, 7; F. Czerwiec: Sparrow Pharmaceuticals, 3, 8; K. Desai: Sparrow Pharma-
ceuticals, 7; D. Katz: Sparrow Pharmaceuticals, 3, 4, 8, 10.
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Abstract Number: 0748

Effectiveness of Interleukin-6 Receptor Inhibitors versus Conventional
Synthetic Immunomodulatory Therapy for Treatment of Frail Patients
with Polymyalgia Rheumatica

Sebastian E. Sattui1, Christian Dejaco2, Kerri Ford3, Stefano Fiore4, Sebastian Unizony5, Fenglong Xie6 and Jeffrey
Curtis7, 1University of Pittsburgh, Pittsburgh, PA, 2Rheumatology, Hospital of Bruneck (ASAA-SABES), Teaching Hospital
of the Paracelsius Medical University, Brunico, Italy, 3Sanofi, Cambridge, MA, 4Sanofi, Bridgewater, NJ, 5Massachusetts
General Hospital, Winchester, MA, 6University of Alabama at Birmingham, Birmingham, AL, 7The University of Alabama
at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment of polymyalgia rheumatica (PMR) is hindered by lack of glucocorticoid (GC)-sparing ther-
apies with proven efficacy. A retrospective study showed a higher proportion of patients on IL-6 receptor inhibitors (IL-6Ri)
vs conventional synthetic immunomodulators (csIM [methotrexate, leflunomide, and azathioprine]) discontinued GC at 1 year
(HR [95% CI] 1.28 [1.02–1.60]). Frailty, associated with aging and inflammation may be accelerated and more prevalent in
patients with PMR vs the general population. Prolonged GC treatment may exacerbate frailty, highlighting the need to
reduce GC use. IL-6 is involved in the pathogenesis of PMR and frailty; patients with both may particularly benefit from IL-
6Ri. The study compared the effectiveness of IL-6Ri vs csIM as second (2L) and third (3L) line treatment for frail patients
with PMR.

Methods: A subgroup analysis of patients with frailty from a retrospective cohort study comparing the effectiveness of IL-6Ri
to csIM as 2L and 3L treatment of patients with PMR identified from 3/2016–6/2019 using Medicare claims data was con-
ducted. IL-6Ri and csIM PMR patients were direct matched on multiple factors and then propensity score (PS) matched
pairs were assessed with a validated claims-based frailty index (CFI). CFI is an algorithm to estimate frailty levels by assessing
gait speed, grip strength, and the projected 2-year risk of death, institutionalization, disability, hospitalization, and extended
skilled nursing facility stay. PS matched pairs of patients with CFI ≥median (0.2), were retained for comparison. The primary
outcomes were time to GC discontinuation ( >60-day gap) and time to GC discontinuation or minimal GC dose (≤2 mg/day
of prednisone equivalent). Patients were censored at 1 year, 60 days prior to the end of enrollment, death, outcome achieve-
ment, stopping csIM/IL-6Ri, or switching csIM/IL-6Ri. Cumulative GC dose was also compared.

Results: Of 187 2L/228 3L PS matched pairs, 89 (35 [39.3%] 2L/54 [60.7%] 3L) had CFI ≥0.2. The most common csIM in
2L/3L was methotrexate (77.1%)/leflunomide (64.8%), respectively. Patient characteristics were generally balanced though
patients on IL-6Ri were less likely to enroll in Medicare due to disability than csIM initiators (19.1% vs 31.5%) and had more
inpatient days during baseline (mean [SD] 2.1 [6.2] vs 0.9 [2.6]) (Table 1). IL-6Ri vs csIM initiators were significantly more
likely to discontinue GC (HR [95% CI] 2.32 [1.35–3.99], P=0.002) and achieve discontinuation of GC or minimal GC dose
(HR [95% CI] 2.23 [1.34–3.71], P=0.002), and had a lower cumulative GC dose (mean [SD], mg; (3017.6 [4327.1] vs
5764.0 [14690.3], P=0.025)) (Table 2). Sensitivity analyses for discontinuation of GC varying the censoring rules by remov-
ing censoring for 1 year, stopping or switching csIM or IL-6Ri, and stopping csIM or IL-6Ri resulted in similar findings with HR
(95% CI) of 1.88 (1.14–3.10), P=0.013, 2.49 (1.59–3.89), P< 0.001, and 2.71 (1.71–4.29), P< 0.001, respectively.

Conclusion: Compared with csIM, IL-6Ri had a greater GC-sparing effect in frail patients with PMR, suggesting patients
with frailty may benefit more from IL-6Ri therapy.
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Original presentation: EULAR 2024.

Table 1. Distribution of patients’ characteristics by exposure group for combined cohort

1564

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: S. Sattui: Amgen, 1, AstraZeneca, 5, Bristol-Myers Squibb Foundation, 5, Fresenius Kabi, 6, GlaxoSmithK-
line, 5, Sanofi, 1, 2; C. Dejaco: AbbVie, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6,
Roche, 2, 6, Sanofi, 2, 6, Sparrow, 2, 6; K. Ford: Sanofi, 3, 11; S. Fiore: sanofi, 3, 11; S. Unizony: Genentech, 5, Jans-
sen, 2, Kiniksa, 2, Sanofi, 2; F. Xie: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli
Lilly, 2, 5, Genentech, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5,
Scipher Medicine, 2, 5, Setpoint, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 0749

Age at Disease Onset Influences the Clinical Phenotype and Outcome of
Patients with Takayasu Arteritis: Results from a Monocentric Cohort of
167 Patients

Alessandro Tomelleri1, Corrado Campochiaro2, Elena Baldissera3, Nicola Farina4, Marco Matucci-Cerinic5 and Lorenzo
Dagna6, 1Unit of Immunology, Allergology and Rare Diseases, IRCCS Ospedale San Raffaele, Milano, Italy, 2IRCCS San
Raffaele Hospital. Vita-Salute San Raffaele University, Milan, Milan, Italy, 3IRCCS San Raffaele Hospital, Milan, Italy, 4Unit
of Immunology, Allergology and Rare Diseases, IRCCS Ospedale San Raffaele, Milan, Italy, 5University San Raffaele
Milano, Milano, Milan, Italy, 6Ospedale San Raffaele, Milano, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Takayasu arteritis (TAK) typically affects people between the ages of 20 and 40. However, disease
onset can span across different age periods. Aim of this work is to evaluate the influence of age at disease onset on baseline
clinical features and vascular involvement and on treatment strategies in patients with TAK.

Table 2. Outcomes in PS matched IL-6Ri and csIM frail patients with PMR
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Percentage of patients with Takayasu arteritis who discontinued glucocorticoids at 60 months according to different ages at disease onset.

Percentage of patients with Takayasu arteritis who started a biologic agent at 12 and 60 months according to different ages at disease onset.
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Methods: Medical records of TAK patients followed up at our Institution were retrospectively reviewed. Patients were
divided according to the age at TAK onset first into 3 groups (A1, ≤20; A2, >20 and ≤40; B >40 and ≤60 years) and then into
2 groups (A ≤40; B >40 and ≤60 years). Diagnostic delay, fulfillment of the EULAR/ACR 2022 classification criteria, signs/
symptoms and vessels involved at baseline were compared. In patients with a follow-up ≥12 months, treatment strategies
(ie, glucocorticoid [GC] suspension and introduction of biologic agents [bDMARDs]) were evaluated at 12 and 60 months
after diagnosis. Continuous variables were compared with the Mann-Whitney U or Kruskal-Wallis tests and categorical vari-
ables with the Chi-squared test. For the survival analyses, the Kaplan-Meier estimator and the log-rank test were employed.
Two-sided p< 0.05 was considered statistically significant.

Results: Baseline features were available for 167 patients (A1, n=41[24%]; A2, n=83[50%]; A, n=124[75%]; B, n=43[26%]).
In young patients there was a tendency to a longer diagnostic delay (A1, 19[3-48]; A2, 15[2-60]; A, 17[2-53]; B, 6[1-40]
months). The mean ACR/EULAR classification criteria score was higher in young patients (A1, 9.8±2.6; A2, 9.7±3; B, 8.2
±2.9; p=0.0165; A, 9.7±2.8; B, 8.2±2.9;p=0.0050); however, the % of patients meeting the criteria was comparable (A,
96%; A1, 98%; A2, 95%; B, 90%). Patients in group A suffered more frequently from syncope and upper limbs claudication
than patients in group B (13% vs 0%, p=0.0132 and 40% vs 19%,p=0.0100). This difference was significative also when
comparing the 3 groups (A1 22%, A2 8%, B 0%, p=0.0026 and A1 37%, A2 42%, B 19%,p=0.0299). Patients in group A
had more frequently pulse loss/reduction in upper extremities and vascular bruits than patients in group B (64% vs 37%,
p=0.0025 and 73% vs 51%,p=0.0100). These differences were significative also when comparing the 3 groups (A1 68%,
A2 61%, B2 37%,p=0.0080; A1 73%, A2 73%, B 51%,p=0.0361). Patients in group B had more frequently involvement
of abdominal aorta (A 44%, B 62%,p=0.0492), coronary (A 6%, B 24%,p=0.0018; A1 2%, A2 8%, B 24%,p=0.0045) and
iliac arteries (A 14%, B 30%,p=0.0150). Outcome data were available for 124 patients (A1, n=25[20%]; A2, n=67[54%]; A,
n=92[74%]; B, n=32[26%]). Age >40 years was associated with GC suspension at 60 months (Fig.1A-B); only 1 patient
stopped GC during the first 12 months, so the analysis was not performed. No age group was associated with bDMARD
start, but a trend for more frequent bDMARD inititation at 12 months in patients ≤20 was found (Fig.2A-D).

Conclusion: In a quarter of patients, TAK onset was after 40 years, highlighting the importance of maintaining high vigilance
even in this age group. Patients with onset >40 years were less likely to have classic presentation and pattern of vascular
involvement, appeared to have a less aggressive course and were easier to withdraw from GC.

Disclosure: A. Tomelleri: Novartis, 1; C. Campochiaro: Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6;
E. Baldissera: None; N. Farina: None; M. Matucci-Cerinic: None; L. Dagna: None.

Abstract Number: 0750

Corticosteroid Withdrawal Using Tocilizumab and Its Association with
Autoantibody Profile in Takayasu Arteritis: A Multicenter, Single-arm,
Prospective Study

Tsuyoshi Shirai1, Tomonori Ishii2, Soshi Okazaki1, Yuko Shirota3, Yusho Ishii4, Hiroko Sato1 and Hiroshi Fujii1, 1Tohoku
University, Sendai, Japan, 2Tohoku Medical and Pharmaceutical University / Department of Hematology and
Rheumatology, sendai, Japan, 3Tohoku University Hospital / Department of Hematology and Rheumatology, Sendai,
Japan, 4Tohoku university, Sendai, Miyagi, Japan
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Background/Purpose: The application of molecular targeted drugs has been expanding in vasculitides. Takayasu arteritis
(TAK) frequently relapses and tocilizumab (TCZ) and tumor necrosis factor inhibitors are used for resistant cases. Although
the use of these drugs enabled the tapering of corticosteroids, it is still unclear whether corticosteroid withdrawal (CW) is fea-
sible. Recently, we identified two autoantibodies (Abs), anti-endothelial protein C receptor (EPCR) Abs and anti-scavenger
receptor class B type 1 (SR-BI) Abs in TAK. Patients presented specific clinical characteristics according to the Ab profile,
which suggested different response to treatments. Therefore, this study prospectively evaluated the possibility of CW in
patients with relapsed TAK using TCZ and its association with the Ab profile.

Methods: This study was a prospective, single-arm, multicenter trial. Participants who fulfilled the following five criteria were
included; age≧20 years old, diagnosed with TAK based on respective criteria, absence of inflammatory markers, prednisolone
(PSL) < 20 mg/day, and previous relapse with >7.5 mg/day of PSL. All patients received 162 mg of weekly subcutaneous
(sc) TCZ. The total length of study was 24 weeks, and PSL were tapered according to the scheduled protocol; CW at week
20. The primary endpoint was the difference in the rate of A remission, defined by CW and the absence of inflammatory
markers, according to the Ab profile at week 24. Other endpoints were also set, and factors influencing CWwere investigated.

Results: 20 patients were enrolled and one patient dropped out. One patient was excluded because of the double positivity of
Abs and 18 patients were analyzed. 16 patients (89%) were female. The mean age and disease duration were 49.7±15.3 and
18.7±9.3 years, respectively. All patients were on scTCZ, and five patients used other immunosuppressants. Mean dose of
PSL was 4.9±2.8 mg/day and type V artery lesion was observed in nine patients. The number of anti-EPCR Ab-positive (E+),
anti-SRBI-positive (S+), and double negative (DN) patients was four (22.2%), eight (44.4%), and six (33.3%), respectively. At
24 weeks, the mean dose of PSL was reduced to 2.0±2.7 mg/day The A remission was observed in eight patients (44.4%)
and was significantly different according to the Ab profile; three (75%), five (62.5%), and zero (0%) in E+, S+, and DN group,
respectively (P=0.018). Therefore, CW was feasible in patients with positive Abs and difficult in DN patients. The rate of proto-
col adherence is shown in Figure 1. CW tended to be difficult in the following patients; older age, longer duration, higher dose of
PSL, type V artery lesion, presence of dilated artery, and the levels of CRP >0.1 mg/dL. Worsening of vascular lesion was not
documented in this study. Three patients developed arthralgia after CW at week 20, and PSL was restarted.

Conclusion: In this prospective study, CW using TCZ was achieved in 44.4% of patients with TAK who experienced
relapse. Ab profile was associated with the achievement of CW, which was significantly higher in E+ and S+ group com-
pared with DN group. Furthermore, other factors which could influence CW were clarified. These results would help to min-
imize the adverse effects of corticosteroid in TAK.

Disclosure: T. Shirai: None; T. Ishii: Asahi Kasei, 5, Astellas, 6, Chugai, 6, Eisai, 2, Janssen, 6, Ono, 6, Sanofi, 6;
S. Okazaki: None; Y. Shirota: None; Y. Ishii: None; H. Sato: None; H. Fujii: AbbVie/Abbott, 6, Asahi Kasei, 6, Chugai,
6, Daiichi Sankyo, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, Pfizer, 6, Sanofi, 6, Tanabe, 6.

Figure 1. The rate of protocol adherence

1568

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0751

Sustained Drug-free Remission in Giant Cell Arteritis: Results Results
of the Spanish ARTESER Registry

Javier Narvaez-García1, Marta Domínguez-Álvaro2, Eva Galíndez-Agirregoikoa3, Javier Mendizabal4, lydia Abasolo
Alcazar5, Javier Loricera6, Noemí Garrido-Puñal7, Santos Castañeda8, Patricia Moya9, Carmen Larena10, Paula
Estrada-Alarc�on11, Carlos Galisteo12, Anne Riveros Frutos13, Francisco Ortiz Sanjuan14, Tarek Carlos Salman
Monte:15, Margarida Vasques Rocha:16, Carlota Laura Iniguez Ubiaga17, Maria Garcia-Gonzalez18 and Ricardo Blanco-
Alonso19, and ARTESER Project Collaborative Group, 1Hospital Universitario de Bellvitge, Barcelona, Spain, 2Sociedad
Española de Reumatología, Madrid, Spain, 3Hospital Universitario de Basurto, Bilbao, Spain, 4Complejo Hospitalario
de Navarra, Pamplona, Spain, 5IdISSC. HCSC, Madrid, Spain, 6Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Spain, 7Hospital Universitario Virgen del Rocío, Sevilla, Spain, 8Hospital Universitario de la Princesa,
Madrid, Spain, 9Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 10Hospital Universitario Ram�on y Cajal,
Madrid, Spain, 11Hospital de San Juan Despí Moisès Broggi, Barcelona, Spain, 12Hospital Universitario Parc Taulí,
Sabadell, Spain, 13Hospital Universitari Germans Trias i Pujol, Barcelona, Spain, 14Hospital Universitario La Fe,
Valencia, Spain, 15Hospital del Mar/Parc de Salut Mar-IMIM, Barcelona, Spain, 16Hospital Universitario Araba, Vitoria,
Spain, 17SERV. REUMATOLOGIA, Lugo, Spain, 18Hospital Universitario de Canarias, SC Tenerife, Canarias, Spain,
19Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Spain
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Background/Purpose: To evaluate the frequency and timing of sustained drug-free remission (SDFR) in a Spanish cohort of
patients with giant cell arteritis (GCA) and to identify potential predictive factors for this outcome

Methods: We conducted a retrospective review of all patients included in the large Spanish multicenter registry for GCA
(ARTESER) from June 1st, 2013, to March 29th, 2019. SDFR was defined as the absence of typical signs, symptoms, or
other features of active GCA for at least 12 months after discontinuing treatment. A generalized estimating equation (GEE)
logistic regression model was used to identify risk factors for SDFR

Results: We included 1,284 patients who underwent at least one year of follow-up. Forty-two percent had received con-
comitant treatment with tocilizumab and/or immunosuppressants, mainly methotrexate. Table 1 summarizes their general
characteristics and main clinical and laboratory data. The pooled proportions of patients achieving sustained drug-free
remission (SDFR) at 2, 3, and 4 years were 6.3%, 20.5%, and 25.3%, respectively. Disease flares were observed less fre-
quently in patients with SDFR compared to those without (21% vs. 27%; p = 0.114). Patients who reached SDFR were able

1570

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



to decrease their prednisone dosage to 10 mg/day and 5 mg/day more rapidly than those who did not achieve remission
(p = 0.131 and p < 0.001, respectively). The cumulative doses of prednisone at one year were significantly lower in patients
who attained SDFR (637.4 ± 964.5 g vs. 774 ± 1209.6 g; p < 0.001).

Multivariate analysis (Table 2) revealed that only the presence of relapses (OR: 0.485, 95%CI: 0.351 to 0.670; p < 0.001) and
the necessity for IV methylprednisolone boluses at diagnosis (OR: 0.560, 95% CI: 0.389 to 0.806; p = 0.002) were signifi-
cantly associated with a decreased likelihood of achieving SDFR. Neither the coexistence of polymyalgia rheumatica (PMR)
nor the severity of the inflammatory response at diagnosis reached statistical significance.

Themedian follow-up time for patients who achieved SDFRwas 48months (IQR 25th-75th: 36 – 48months). Only 5 patients
experienced a recurrence, occurring at a median of 19 months post-SDFR, (IQR 14 – 35 months).

Conclusion: Within 2-3 years of diagnosis, only one-quarter of patients with GCA successfully reach SDFR. Once SDFR is
achieved, the likelihood of experiencing recurrences is notably low. Relapses and the requirement for GC boluses appear to
be predictors of long-term GC need.

Disclosure: J. Narvaez-García: None; M. Domínguez-Álvaro: None; E. Galíndez-Agirregoikoa: None;
J. Mendizabal: None; l. Abasolo Alcazar: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen,
5, Merck/MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6;
N. Garrido-Puñal: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer,
5, Roche, 2, 6, UCB, 2, 5; P. Moya: None; C. Larena: None; P. Estrada-Alarc�on: None; C. Galisteo: None;
A. Riveros Frutos: None; F. Ortiz Sanjuan: None; T. Salman Monte:: AstraZeneca, 2, 5, 6, GlaxoSmithKlein(GSK),
2, 5, 6, Otsuka, 2, 6; M. Vasques Rocha:: None; C. Iniguez Ubiaga: None; M. Garcia-Gonzalez: None; R. Blanco-
Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6,
Roche, 2, 5, 6.

Abstract Number: 0752

Non-classical Organ Involvement in Giant Cell Arteritis

Javier Narvaez-García1, paola Vidal1, Pol Maym�o2, Judith Palacios3, Martí Aguilar Coll1, Monserrat Roig Kim1,
Laia De Daniel1 and Joan Miquel Nolla1, 1Hospital Universitario de Bellvitge, Barcelona, Spain, 2Hospital Universitario de
Bellvitge., Barcelona, Spain, 3Bellvitge University Hospital, L’Hospitalet de Llobregat, Catalonia, Spain
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Background/Purpose: The increasing use of imaging techniques, particularly 18F-FDG PET-CT, has significantly
expanded our understanding of giant cell arteritis (GCA). Our aim was to examine the frequency and types of non-classical
organ involvement in patients with GCA.

Methods: Retrospective study of 148 patients with proven GCA diagnosed between 2005 and 2023. 18F-FDG PET-CT
was performed in 142 cases. A causal link to GCA was established when manifestations were identified at diagnosis or
within 6 weeks after initiating glucocorticoid treatment
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Results: The main clinical features and laboratory data of GCA patients are summarized in Table 1. Among the studied
group, 31.1% (46/148) exhibited one or more non-classical complications previously described in the literature. The findings
included:

- Cardiac involvement in 8.1% (12/148), with 1 case of ischemic heart disease and 11 (7.4%) of pericardial disease. Clinical
pericarditis was diagnosed in 5 patients (3.3%), with 2 having pure pericarditis and 3 with pleuropericarditis. Aortitis was
concurrently detected on PET-CT in these 5 patients, with 2 having thoracic aortic aneurysm. Pericardial effusion was
observed in another 6 patients, 4 of whom also had pleural effusion. These findings, confirmed by echocardiograms, were
not linked to conditions like cardiac insufficiency or hypoalbuminemia.

- Respiratory symptoms in 14.8% (22/148), including 5 patients with odynophagia (3.3%), dry cough in 3 (2%), pleural dis-
ease in 11 (7.4%), and ILD in 2 (1.3%). Four patients (2.7%) presented with pulmonary nodules at diagnosis. These nodules
completely resolved following corticosteroid therapy, suggesting an inflammatory origin. PET-CT scans showed pulmonary
artery involvement in 2 patients (1.3%), both with concurrent PMR findings.

- Neurological involvement, excluding strokes, was present in 2.7% of cases (4/148). These included 2 cases of peripheral
neuropathy (sural nerve biopsy showing demyelinating neuropathy and axonal degeneration), 1 case of epilepsy, and 1 case
of acute spinal cord infarction (with negative anti-phospholipid antibodies).

- Renal involvement: vasculitis of the renal arteries on PET-CT was observed in 3.4% of patients (5/148).

- Secondary amyloidosis in 1.3% (2/148)

- Gastrointestinal involvement in 6.1% (9/148), including 7 cases of vasculitis of the mesenteric artery and/or celiac trunk on
PET-CT, 1 case of mesenteric panniculitis, and 1 case of severe cholestatic hepatitis.

- Salivary gland involvement (parotid and/or submandibular) was detected via PET-CT in 5.4% (8/148).
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Other uncommon manifestations include scalp, tongue, or lip involvement/necrosis in 2.7% (4/148), and cases of seroneg-
ative polyarthritis and remitting distal extremity swelling with pitting edema in 4% (6/148)

Conclusion: GCA typically presents with classic cranial ischemic manifestations, fever, constitutional symptoms, and clini-
cal features related to extracranial large-vessel involvement. However, there is an increasing awareness of the occurrence
of uncommon or exceptional complications in a significant proportion of patients, which could be the presenting symptoms
of GCA. These should be considered in the evaluation and follow-up of patients.

Disclosure: J. Narvaez-García: None; p. Vidal: None; P. Maym�o: None; J. Palacios: None; M. Aguilar Coll: None;
M. Roig Kim: None; L. De Daniel: None; J. Nolla: None.
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Treatment and Evolution in 134 Patients with Aortitis and Periaortitis.
Experience of a Single Referral Centre

Carmen Secada G�omez1, Javier Loricera2, Adri�an Martín-Gutiérrez3, Fernando Lopez-Gutierrez4, Santos Castañeda5

and Ricardo Blanco-Alonso6, 1Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain,
2Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Universitario Marques de Valdecilla,
IDIVAL, Renedo de Piélagos, Cantabria, Spain, 4Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Cantabria, Spain, 5Hospital Universitario de la Princesa, Madrid, Spain, 6Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain
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Background/Purpose: Aortitis and periaortitis include a heterogeneous group of entities that may be idiopathic or second-
ary to infectious and non-infectious processes. Therefore, treatment will differ considerably depending on the underlying
cause. Our aim was to assess therapy and the response in a wide series of patients with aortitis or periaortitis from a single
university center.

Methods: Observational study of patients with aortitis or periaortitis from a referral center in Spain. Outcomes were:
clinical remission (absence of clinical symptoms), complete remission (absence of clinical symptoms and analytical nor-
malization), and absence of systemic inflammation (complete remission and imaging remission) . Safety was also
evaluated.

Results: We included 134 patients (87 female/47 male) (mean age: 55.1±9.1 years) with aortitis (n=132) or periaortitis
(n=2) related to different diseases. They were treated with glucocorticosteroids (n=127; 94.8%), immunosuppressive
synthetic drugs (68; 50.7%), biologic therapy (n= 48; 35.8%), antibiotics (n=3; 1.5%) and surgery (n=6; 4,5%)
(Table 1). Adverse effects registered were: abdominal pain (n=6, 4.5%), vomit (n=3, 2.2%), anxiety (n=3, 2.2%), diar-
rhoea (n=2, 1.5%), tremor (n=1, 0.7%), increase appetite (n=1, 0.7%), pyrosis (n=1, 0.7%), asthenia (n=1, 0.7%) and
dyspnoea (n=1, 0.7%) . After a follow-up of 39.2±26.7 months, 19 patients (14.2%) experimented clinical remission,
64 (47.8%) complete remission and 16 (11.9%) absence of systemic inflammation (Figure 1). At the diagnosis,
18F-FDG PET/CT scan was positive in all patients, during the follow up 18F-FDG PET/CT scan was performed in
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87 patients (65%). The mean time between baseline and follow up 18F-FDG PET/CT scans was 18.1±15.1 months,
observing the following changes in 18F-FDG uptake: absent (n= 20, 23%), decrease (n=32, 36.8%), similar uptake (n=
22, 25.3%) and increase (n= 13, 14.9%) (Figure 2).

Conclusion: Aortitis and periaortitis are entities that require an early treatment. Corticosteroids are the first line of treatment
in patients with non-infectious aortitis or periaortitis. 18F-FDG PET/CT scan is a useful imaging technique to evaluate the
activity and response to different treatments.
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Disclosure: C. Secada G�omez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/
MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; A.Martín-Gutiérrez:
None; F. Lopez-Gutierrez: AstraZeneca, 12, Formation/Congress attendance, 12, Formation/Congress attendance,
Novartis, 12, Formation/congress attendance; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/
MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapa-
gos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.
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Clinical Characterization of Aortitis and Periaortitis in a Cohort of
134 Patients from a Single Universitary Center. A Model-based
Cluster Analysis

Carmen Secada G�omez1, Javier Loricera2, Adri�an Martín-Gutiérrez3, Fernando Lopez-Gutierrez4, María Nuñez-Sayar5,
Ander Ucelay-Aristi5, Isabel Martinez-Rodriguez6, ivan Ferraz-Amaro7, Santos Castañeda8 and Ricardo Blanco-Alonso9,
1Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 2Hospital Universitario
Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Universitario Marques de Valdecilla, IDIVAL, Renedo de
Piélagos, Cantabria, Spain, 4Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria,
Spain, 5Cardiovascular Surgery, Hospital Universitario Marqués de Valdecilla, Santander, Cantabria, Spain, 6Nuclear
Medicine, Hospital Universitario Marques de Valdecilla,IDIVAL, Santander, Cantabria, Spain, 7Rheumatology, Hospital
Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain, 8Hospital Universitario de la Princesa, Madrid, Spain,
9Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander,
Spain
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Background/Purpose: Aortitis and periaortitis represent the inflammation of the aortic wall and the surrounding periaortic
tissues, respectively. Both can be idiopathic or secondary to infectious and non-infectious processes, and, usually, have
non-specific manifestations. Thus, early diagnosis is usually a challenge. Our aim was to assess the causes and the main
features of aortitis and periaortitis from a single university center ad to identify the different phenotypes using a cluster
analysis.

Methods: Observational study of patients with aortitis or periaortitis from a referral center in Spain. A model-based cluster
analysis was performed. Chi-square test was used to compare categorical variables among groups. Ward method was
used to create a dendrogram of the hierarchical clustering leading to three clusters: C1 (asthenia), C2 (headache) and
C3 (PmR).

Results: A total of 134 patients (87 female, 47 male) with a mean age of 55.1±9.1 years were included. 132 patients were
diagnosed with aortitis and 2 with periaortitis. Aortitis was associated with giant cell arteritis (n=102), Takayasu arteritis
(n=6), IgG4-related disease (n=6), infectious diseases (n=3), malignancy (n=1), drugs (n=1), isolated aortitis (n=1), and other
immune-mediated inflammatory diseases (IMIDs) (n=12), including Sjögren syndrome (n=2), sarcoidosis (n=2), rheumatoid
arthritis (n=2), axial spondyloarthritis (n=2), inflammatory bowel disease (n=1), primary biliary cirrhosis (n=1), idiopathic lung
fibrosis (n=1) and polyarteritis nodosa (n=1). Periaortitis was due to idiopathic retroperitoneal fibrosis in both cases. Diagnos-
tic imaging techniques used included 18F-FDG PET/CT scan (n=133), computed tomography angiography (CT-A) (n=44),
and magnetic resonance imaging angiography (MRI-A) (n=33) (Table 1). The ascending thoracic aorta was the most fre-
quently involved segment (78.8%) (Figure 1). The most common clinical manifestations were polymyalgia rheumatica
(52.2%) and asthenia (53.7%), followed by limb claudication (23.9%) and inflammatory back pain (26.9%). Acute phase
reactants were usually elevated. Three clusters were observed in patients with aortitis (not included periaortitis): C1
(60.6%), C2 (26.5%), and C3 (12.9%). General manifestations were predominant in C1, including asthenia (68.7%), weight
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loss (38.7%), and hyporexia (27.5%). Cranial ischemic manifestations were more frequent in C2, with headache (74.3%),
temporal artery abnormalities (28.6%), jaw claudication (31.4%), and visual alterations (40%). Polymyalgia rheumatica was
predominant across all clusters, ranging from 100% in C3 to 48.7% in C1. (Figure 2).

Conclusion: Aortitis is a relatively common condition associated with various underlying entities. Its clinical presentation is
often non-specific, leading to frequent delays in diagnosis. Aortitis is highly heterogeneous, with diverse clinical manifesta-
tions. Cluster analysis can be used to identify clinical patterns.
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Disclosure: C. SecadaG�omez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5,Merck/MSD, 2, 5,
6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6;A.Martín-Gutiérrez: None; F. Lopez-
Gutierrez: AstraZeneca, 12, Formation/Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/
congress attendance; M. Nuñez-Sayar: None; A. Ucelay-Aristi: None; I. Martinez-Rodriguez: None; i. Ferraz-Amaro:
AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6,Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5;R.Blanco-Alonso: AbbVie, 2, 5, 6, Bris-
tol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0755

Characteristics Associated with Long-Term Glucocorticoids Use in
Patients with New Onset Polymyalgia Rheumatica

Anisha Dua1, Andrea Rubbert-Roth2, Kerri Ford3, Stefano Fiore4, Lita Araujo3, Timothy Beukelman5, Fenglong Xie6 and
Jeffrey Curtis7, 1Northwestern University Division of Rheumatology, Chicago, IL, 2Cantonal Hospital St Gallen, St Gallen,
Switzerland, 3Sanofi, Cambridge, MA, 4Sanofi, Bridgewater, NJ, 5Foundation for Advancing Science, Technology,
Education and Research, Birmingham, AL, 6University of Alabama at Birmingham, Birmingham, AL, 7The University of
Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia rheumatica (PMR), a common inflammatory rheumatic condition in people aged
≥50 years, is primarily treated with glucocorticoids (GC). Extended GC therapy can increase the risk of GC-related toxicity
in this elderly population. Early recognition of patients requiring GC treatment for >1 year will help identify patients who could
benefit from GC sparing therapies. The study objective was to identify characteristics at 6 months in new onset PMR
patients associated with GC use >1 year.

Methods: This was an exploratory analysis of an inception cohort of PMR patients identified from the US fee-for-service
Medicare claims from 10/01/2016 to 12/31/2020 (Curtis J, et al. Arthritis Rheumatol 2023, 75). Patients included had no his-
tory of PMR or giant cell arteritis, were ≥50 years, had ≥1 inpatient/≥2 outpatient claims for PMR (ICD-10-CM M35.3)
≥30 days and < 365 days apart. They initiated GC (prednisone equivalent) 7.5–25 mg/day ≤30 days after 1st inpatient code
or from 1st outpatient to ≤30 days after 2nd outpatient code, had GC dose ≥200 mg in first ≤30 days and ≥4 months contin-
uous GC use. Continuous enrollment ≥1 year prior to first diagnosis date was required. Patients with other systemic rheu-
matic disease, malignancy treatment, multiple sclerosis, organ transplant, or prescription for conventional synthetic
immunomodulatory drugs [csIM (methotrexate [MTX], leflunomide, azathioprine)] or interleukin-6 receptor inhibitors, ≤1 year
prior to first (inpatient) or second (outpatient) PMR diagnosis to 6 months after GC initiation (baseline period), were also
excluded (GC cohort). A supplemental analysis evaluated patients who met other criteria and received a csIM ≤6 months
from GC initiation (csIM cohort). The primary outcome was comparison of characteristics (demographic, clinical, and health-
care resource utilization) at 6 months between patients who were on GC vs. off GC ( >60-day gap) at 1 year.

Results: A total of 4,748 patients were included in the GC cohort and 318 in the csIM cohort. MTX was the most commonly
used csIM [200/318 (62.9%)]. Of patients in the GC cohort and csIM cohort, 3,038 (64.0%) and 183 (57.5%) were on GC at
1 year, respectively. In both GC and csIM cohorts, significantly more patients on GC vs. off GC at 1 year were on GC dose
≥5 mg at 6 months. Patients on GC vs. off GC at 1 year also had significantly higher cumulative GC use at 6 months in both
cohorts (Table 1).
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Table 1. Key demographic and clinical characteristics at 6 months by GC status at 1 year
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In the GC cohort, demographic characteristics and presence of comorbidities or frailty at 6 months, were not associated
with GC use at 1 year while in the csIM cohort, age, year GC was initiated, initial GC dose, and glaucoma were significantly
associated with GC use at 1 year (Tables 1,2). A sensitivity analysis including patients who initiated MTX within 6 months
found 55% (111/200) of patients were on GC at 1 year and MTX use was significantly associated with GC use at 1 year:
fewer patients onGC vs. offGC at 1 year had received MTX within 6 months [111/3149 (3.5%) vs 89/1799 (4.9%); p=0.015].

Conclusion: More than half of PMR patients remained on GC beyond 1 year. Evaluation of GC dose at 6 months may be
useful to identify patients who may benefit from GC sparing therapy.

Original presentation: EULAR 2024.

Disclosure: A. Dua: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Sandoz, 2, sanofi, 2;
A. Rubbert-Roth: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Pfizer, 2, 6, Roche,
2, 6, Sanofi, 2, 6, UCB, 2, 6; K. Ford: Sanofi, 3, 11; S. Fiore: sanofi, 3, 11; L. Araujo: Sanofi, 3, 11; T. Beukelman: UCB,

Table 2. Baseline period comorbidities and frailty at 6 months by GC status at 1 year
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2; F. Xie: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5,
GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Set-
point, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 0756

Effectiveness and Safety of Tocilizumab in the Treatment of Polymyalgia
Rheumatica: A Meta-Analysis

Ali Raza Khan1,Nouman Shafique2, Abdul Qadeer1 and zaigham Shaukat1, 1Nishtar Medical University, Multan, Punjab,
Pakistan, 2AdventHealth Orlando, Orlando, FL

SESSION INFORMATION
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Session Time: 10:30AM–12:30PM
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Background/Purpose: Giant Cell Arteritis (GCA) and Polymyalgia Rheumatica (PMR) are different manifestations of the
same disease process. GCA is a vasculitis that affects large and medium-sized arteries in the head and neck, while PMR
is an inflammatory disorder involving the shoulder and hips characterized by muscle aches and morning stiffness. Both con-
ditions are treated with high-dose glucocorticoids which can cause adverse effects. Glucocorticoid-sparing agents like Toci-
lizumab help reduce glucocorticoid doses. The recommendations for the use of Tocilizumab still need to be fully established.
This meta-analysis serves a crucial role in understanding the existing data on the effectiveness and safety of Tocilizumab in
treating GCA and PMR

Methods:We searched databases, including PubMed, Ovid, and Embase, for studies on Tocilizumab in GCA and PMR, up
to June 2024. The primary outcome was the relapse rate at week 52. Secondary outcomes included the cumulative gluco-
corticoid dose, medium and long-term relapse rates, time to relapse, short-term relapse rate, severe relapses, and safety
outcomes. Pooled odds ratios (OR) and standardized mean differences (SMD) with 95% confidence intervals (CI) were cal-
culated using a random-effects model.

Results:We analyzed 5 studies with 617 patients: 290 patients in the tocilizumab group and 327 in the control group.
All randomized controlled trials (RCTs) and observational studies reported a statistically significant reduction in relapse
rates with tocilizumab compared to control groups. The short-term relapse rate showed a pooled odds ratio (OR) of
0.22 (95% CI: 0.13 to 0.38), indicating a significantly lower relapse rate in patients treated with tocilizumab compared
to controls (I2=23%; p< 0.00001). The relapse rate at 52 weeks was also significantly lower in the tocilizumab group,
with a pooled OR of 0.20 (95% CI: 0.11 to 0.35; I2=26%; p< 0.00001). The medium and long-term relapse rates
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showed a statistically significant difference, with a pooled OR of 0.19 (95% CI: 0.12 to 0.31; I2=27%; p< 0.00001). The
severe relapses were reduced, but the results were not statistically significant, with a pooled OR of 0.56 (95% CI: 0.24
to 1.30; I2=6%; p=0.18). Additionally, tocilizumab significantly reduced the cumulative glucocorticoid dose, with a stan-
dardized mean difference (SMD) of -1.13 (95% CI: -1.90 to -0.36; I2=84%; p=0.004). Safety outcomes, including adverse
events, showed no significant difference between tocilizumab and control groups, with a pooled OR of 0.78 (95% CI:
0.39 to 1.56; I2=30%; p=0.48). Overall, the findings indicate that tocilizumab significantly reduces relapse rates and gluco-
corticoid use in GCA and PMR patients, with no significant increase in adverse events compared to control treatments.

Conclusion: This meta-analysis provides robust evidence that Tocilizumab significantly reduces relapse rates and glucocor-
ticoid use in patients with GCA and PMR. Importantly, Tocilizumab does not significantly increase adverse events compared
to control treatments. These findings strongly support the use of Tocilizumab as an effective and safe therapeutic option for
managing GCA and PMR.

Disclosure: A. Khan: None; N. Shafique: None; A. Qadeer: None; z. Shaukat: None.

Abstract Number: 0757

Regulation ofMacrophage Differentiation by SerumAdiponectin: A Novel
Mechanism to Increase Alternatively Activated Macrophages During the
Remission Phase of Giant Cell Arteritis

Anna Kernder1, Lena Noack1, Adina Morar1, Lara Burg2, Torsten Lowin1, Dennis Bleck1, matthias schneider1, Jörg
Distler3, Georg Pongratz4 and Valentin S. Schäfer5, 1Clinic for Rheumatology, University Hospital Düsseldorf, Medical
Faculty of Heinrich-Heine-University, Düsseldorf, Germany., Düsseldorf, Germany, 2Department of Rheumatology and
Clinical Immunology, Clinic of Internal Medicine III, University Hospital of Bonn, Germany, Bonn, Germany,
3Universitätsklinikum Düsseldorf and Heinrich-Heine-Universität Düsseldorf, Duesseldorf, Germany, 4Clinic for
Rheumatology, University Hospital Düsseldorf, Medical Faculty of Heinrich-Heine-University, Düsseldorf, Germany.,
Regensburg, Germany, 5University Hospital Bonn, Bonn, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: The immunopathogenesis of giant cell arteritis (GCA) remains unclear. It is known that mono-
cytes are recruited from peripheral blood, infiltrate the vessel wall, and differentiate into macrophages (1). These macro-
phages can exhibit either pro-inflammatory (CAM) or anti-inflammatory (AAM) properties (2). In preliminary work, we
analyzed mRNA sequencing data from Estupiñ�an-Moreno et al., which showed that serum monocytes of patients with
GCA in remission already expressed markers of AAM at mRNA level (3), which may be involved in the induction and
maintenance of remission. The aim of our study was to determine whether human monocytes stimulated with serum
from GCA patients, depending on the disease stage (initial diagnosis or remission) and treatment regimen, differentiate
into different macrophage populations.

Methods: We isolated human monocytes from the venous blood of healthy controls and stimulated them with serum from
patients with GCA at various disease stages (initial diagnosis and remission) and under different treatment regimens
(n=30). The macrophages were characterized by flow cytometry based on the CD surface antigens CD14, CD16, CD80,
CD86, CD163, and CD206. Subsequently, we analyzed the patient serum for factors influencing macrophage differentiation
using a protein profiler (Protein Profiler™ Array, R&D, ARY022B) and ELISA.
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Results: Monocytes stimulated with the serum of treatment-naïve patients at the initial diagnosis of GCA showed a significantly
increased proportion of CAM (CD80+/CD86+), p< 0.05. In contrast, stimulation with the serum of patients in remission significantly
increased the proportion of AAM (CD163+/206+), p< 0.01, Fig. 1A. No difference was found between patients in remission taking
Tocilizumab or a glucocorticoidmonotherapy. Using protein profiler and ELISA, we detected significantly elevated adiponectin levels
in the serum of patients in remission, Fig. 1B. In patients who were not in remission despite therapy, adiponectin levels were not ele-
vated (n=3). The addition of the adiponectin receptor antagonist MAPP inhibited the differentiation to AAM (n=3).

Conclusion: Adiponectin in the serum of GCA patients in remission induces the differentiation of monocytes into anti-
inflammatory AAM and may thus play a role in controlling inflammation. Our findings could contribute to a better understand-
ing of the disease, particularly the remission status, and to the development of new therapies for the treatment of GCA.

1. van Sleen Y et al. Involvement of Monocyte Subsets in the Immunopathology of Giant Cell Arteritis. Sci
Rep. 2017;7:6553.
2. Jiemy WF et al. Distinct macrophage phenotypes skewed by local granulocyte macrophage colony-stimulating fac-
tor (GM-CSF) and macrophage colony-stimulating factor (M-CSF) are associated with tissue destruction and intimal
hyperplasia in giant cell arteritis. Clin Transl Immunol. 2020;9:e1164
3. Estupiñ�an-Moreno E et al. Methylome and transcriptome profiling of giant cell arteritis monocytes reveals novel pathways
involved in disease pathogenesis and molecular response to glucocorticoids. Ann Rheum Dis 2022 Jun 15. PMID: 35705375

Disclosure: A. Kernder: None; L. Noack: None; A. Morar: None; L. Burg: None; T. Lowin: None; D. Bleck: None;
m. schneider: None; J. Distler: None; G. Pongratz: None; V. Schäfer: None.

Abstract Number: 0758

Difficult to Treat Takayasu Arteritis: Comparative Efficacy of Colchicine
and Tofacitinib

Ravi Kumar1, Prabhu Vasanth2, Ramya Janardhana3, Arvind Ganapati4, Abhishek Patil5, Avinash Jain6, Benzeeta Pinto7,
Ramesh Jois8, Shivraj Padiyar9, John Mathew9, Vineeta Shobha3, George Joseph2 and Ruchika goel9, 1Christian Medical
college, Vellore, India, Bangalore, India, 2Christian Medical college, Vellore, India, Vellore, Tamil Nadu, India, 3St. John’s
Medical College, Bengaluru, India, Bangalore, India, 4Kasturba Medical College, Rheumatology Division, Manipal, India,
Vellore, Tamil Nadu, India, 5Manipal Hospital, Rheumatology, Bengaluru, India, Bengaluru, India, 6SMS Medical College
and Hospital, Jaipur, India, JAIPUR, India, 7St. John’s Medical College, Bengaluru, India, Bengaluru, India, 8Manipal Hospital,
Rheumatology, Millers Road, Bengaluru, India, Bengaluru, India, 9Christian Medical college, Vellore, India, Vellore, India

Figure 1: (A) Compared to healthy controls (HC), stimulation of monocytes with serum from patients with giant cell arteritis in remission (REM)
shows a significantly increased proportion of CD163+/CD206+ macrophages, but not in patients at disease onset (DO). (B) Serum adiponectin
levels are significantly elevated in patients with giant cell arteritis in remission (REM). In patients undergoing therapy who were not in remission
(nREM), no differences were observed compared to patients at DO and HC.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Biologic DMARDs (bDMARDs) are mainstay in management of patients with difficult to treat
Takayasu Arteritis (D2TTAK). The cost of long-term biologics is prohibitory in resource poor countries. The transcriptome
studies suggest involvement of IL-1 signalling and JAK-STAT pathways in pathogenesis in TAK. Colchicine (Col) is an anti-
mitotic, anti-inflammatory agent which acts on neutrophils, macrophages and IL-1 pathway and exerts antifibrotic effect
on arterial wall in patients with cardiovascular disease.

In this study we report the efficacy of colchicine, as compared with tofacitinib (Tofa) in patients with D2TTAK.

Methods: Clinical, laboratory and imaging details of patients satisfying ACR EULAR 2022 criteria for TAK who received Tofa
or Col across 5 centres in India were recorded retrospectively. D2TTAK defined as patients who are unable to achieve remis-
sion with conventional synthetic DMARDs (csDMARD) were included. The disease was considered active based on a com-
posite criterion which required presence of any two of the three parameters a) new clinical symptoms as evidenced by Indian
Takayasu arteritis score ITAS >1 b) persistently raised CRP for 2 consecutive visits c) new areas of arterial wall thickening/
stenosis/aneurysm in angiography or active uptake in 18FDG PETCT imaging.

Results: Among, 41 patients initiated on Tofa or Col, 39 patients were D2TTAK (Tofa-33 and Colchicine-6) and hence were
included. Colchicine was given as an add on therapy to the existing DMARDs for all patients. The baseline characteristics are
presented in table-1.

Table-1: Baseline characteristics of patients with difficult to treat TAK in this study.
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The patients who were initiated on tofacitinib received a median of 2 (1-3.5) lines of prior DMARDs. The indication for initiating
Tofa was clinically active disease and persistent laboratory activity in 24 (72.7%) and 20 (60.6%) patients respectively while
7 (21.2%) had activity on imaging in-spite of non-biologics or biologic DMARDs.

During a follow-up of 15.0 (6.5-20.0) months, 23 (69.7%) of patients on Tofa satisfied the composite criteria for inactive dis-
ease (Figure-1A). Among patients with bDMARD-NR (n-18), 14 (77.8%) achieved inactive disease. Nine patients discontin-
ued Tofa due to lack of induction of response in 5 (15.2%) and adverse events in 4. One patient had an increase in ITAS
score which was attributed to the in-stent restenosis of previously revascularized vessel was excluded from analysis due
to difficulty in disease assessment.

Figure-1: Alluvial plots showing composite response and steroid reduction in patients on A. Tofacitinib B. Colchicine
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The patients on Colchicine received median of 4 (3-6) lines of prior DMARDs. The indications were clinically active dis-
ease with persistently high CRP or imaging activity in 4 patients and persistently high CRP in 2 patients. During a follow
up of 7.5 (6-9.3) months, 4 patients (66.7%) in Col group attained inactive disease as per composite outcome
(Figure-1B). Another 1 patient achieved stable disease but relapsed after withdrawing the baseline tacrolimus while one
patient had active disease at the last visit. The CRP and ESR decreased after initiation of Col (Figure-2). No adverse
event was observed.

Conclusion: In this first ever report of use of add-on colchicine in D2TTAK, efficacy of colchicine was comparable to Tofa-
citinib for inducing inactive disease.

Disclosure: R. Kumar: None; P. Vasanth: None; R. Janardhana: None; A. Ganapati: None; A. Patil: None; A. Jain:
None; B. Pinto: None; R. Jois: None; S. Padiyar: None; J. Mathew: None; V. Shobha: None; G. Joseph: None;
R. goel: None.

Abstract Number: 0759

Macrophage-Lineage Cells in Giant Cell Arteritis Express MMP12,
Phagocytosis and Osteoclast-associated Molecules That May Contribute
to Destruction of the Tunica Media

Makoto Sugihara1, Nobumasa Watanabe2, Yuichiro Hara2, Yasumasa Nishito3, Mai Kounoe4, Kazunari Sekiyama4,
Eisuke Takamasu5, Naofumi Chinen6, Kota Shimada5 and Hideya Kawaji2, 1Department of Rheumatic Diseases, Tokyo
Metropolitan Tama-Hokubu Medical Center, Tokyo, Japan, Higashimurayama-shi, Tokyo, Japan, 2Research Center for
Genome & Medical Sciences, Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan, Setagaya-ku, Tokyo, Japan,
3Center for Basic Technology Research, Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan, Setagaya-ku,
Tokyo, Japan, 4Center for Medical Research Cooperation, Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan,
Setagaya-ku, Tokyo, Japan, 5Department of Rheumatic Diseases, Tokyo Metropolitan Tama Medical Center, Tokyo,
Japan, Fuchu-shi, Tokyo, Japan, 6Department of Rheumatic Diseases, Tokyo Metropolitan Tama-Nambu Chiiki Hospital,
Tokyo, Japan, Tama-shi, Tokyo, Japan
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Figure-2: C-reactive protein and ESR at baseline visit and last follow up in patients on Colchicine (--- indicates stable disease by imaging)
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Background/Purpose: Giant cell arteritis (GCA) is a large vessel vasculitis characterized by inflammatory cell infiltration and
destruction of the tunica media. In this study, we aim to analyze infiltrating macrophages and multinucleated giant cells
(MNGCs) at the molecular level using immunohistochemistry.

Methods: Patients suspected of GCA and underwent temporal artery biopsy (TAB) as the diagnostic procedure before the
treatment were recruited. RNA was extracted from the TAB blocks, and genome-wide gene expression profiling was per-
formed. The data were analyzed for gene expression quantification, leading to the identification of differentially expressed
genes. The resulting data were examined to reveal specific pathways and genes, and some of the molecules were followed
up by immunohistochemistry. Enrichment of biological pathways and cell-type composition was also assessed. Histological
and immunohistochemistry methods were employed to analyze tissue samples.

Results: We enrolled 16 untreated patients suspected of GCA who underwent TAB. Ten were diagnosed with GCA, while
six were non-GCA. Two of the GCAs revealed atypical histopathology and clinical manifestation. Hematoxylin and eosin
staining showed typical GCA cases exhibiting significant macrophage and MNGC infiltration.

Gene expression profiling revealed a clear separation between typical GCA (n=8) and others (n=8) in principal com-
ponent analysis, with atypical GCA cases being clustered with non-GCA patients. We identified 2,002 upregulated
and 1,681 downregulated genes in typical GCA (log2FC > 1, FDR < 0.05). Upregulated genes included those

Figure 1: Transcriptome analysis of temporal arterial biopsies (TABs). (A) Principal component analysis (PCA) of the transcriptomes derived fromGCA
and non-GCA TAB specimens. Each dot represents a single specimen, which is categorized as typical, atypical or non-GCA. The result of K-means
clustering (k = 2) was shown by color (blue and red). (B) Volcano plot comparing differentially expressed genes (DEGs) between the typical GCA clus-
ter and non-GCA/atypical GCA cluster. Gray, not significantly differentially expressed; red, upregulated in typical GCA (log2FC > 1 and false discovery
rate (FDR) < 0.05); blue, downregulated in typical GCA (log2FC < −1 and FDR < 0.05). P values were calculated by FDR-corrected empirical Bayes
moderated T statistics in the R package Limma. Only protein coding genes are shown. The positions and names of several representative genes are
indicated in black. ACTA1, actin alpha 1, skeletal muscle; CCL18, C-C motif chemokine ligand 18; CHI3L1, chitinase 3-like 1; FBP1, fructose-
bisphosphatase 1; IGLL5, immunoglobulin lambda-like polypeptide 5; ITLN, intelectin 1; MARCO, macrophage receptor with collagenous structure;
MMP12, matrix metallopeptidase 12; MT1H, metallothionein 1H; MYOC, myocilin; SOST, sclerostin. (C) Estimation of the cellular composition of
TABs, with a heatmap showing hierarchical clustering of the specimens. The xCell platform was used for the analysis. (D) Enrichment analysis of
the Kyoto Encyclopedia of Genes and Genome (KEGG) biological pathway by using the g:Profiler online tool. Upregulated DEGs (2858 genes;
FDR, <0.05 and log2FC>1) were used for the analysis, and significant pathways (adjusted P, <1 x 10e-10) are shown. (E) The Wikipathways data-
base was used to analyze the same upregulated DEGs as in D. An adjusted P value of less than 1 × 10e-10 was used as the threshold.
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involved in adaptive immune responses (IGLL5, MZB1, JCHAIN, CTLA4) and macrophage-associated genes
(CHI3L1, MARCO, FBP1). Cell-type enrichment analysis indicated significant contributions from CD4+ T cells,
CD8+ T cells, macrophages, and multipotent progenitors. Pathway analysis highlighted enrichment in immune path-
ways, particularly those related to microglia and osteoclast differentiation, including markers like ACP5, MMP9, and
DCSTAMP (Fig.1).

Immunohistochemistry confirmed that the MNGCs and surrounding macrophages in the tunica media strongly expressed
MRC1 (CD206), a marker for tissue-remodeling macrophages. LRRC15, a marker of myofibroblasts suppressing cytotoxic
CD8+ T cell, expressed in the myofibroblasts. Osteoclast markers ACP5 and ATP6V0D2 were explicitly expressed in
MNGCs, not macrophages. VDR and TREM2 were detected in MNGCs and macrophages of GCA samples, indicating

Figure 2: Immunohistochemical validation of DEG expression. (A) The upregulated genes examined by immunohistochemistry overlaid on the vol-
cano plot. ACP5, acid phosphatase 5, tartrate resistant; ATP6V0D2, ATPase H+ transporting V0 subunit d2; HLA-DRA, major histocompatibility
complex, class II, DR alpha; LRRC15, leucine-rich repeat-containing 15; MRC1, mannose receptor C-type 1; MMP12, matrix metallopeptidase
12; TREM2, triggering receptor expressed on myeloid cells 2; VDR, vitamin D receptor. Black, genes associated with intimal hyperplasia
(i.e., LRRC15, MRC1); blue, gene associated with the CD4+ T cell immune response (HLA-DRA); red, genes associated with destruction of the
tunica media (i.e., ACP5, ATP6V0D2, MMP12, TREM2, VDR). (B–F) Formalin-fixed paraffin-embedded specimens of TABs from a representative
patient with typical GCA (G7) stained with antibodies to (B) MRC1 and LRRC15, (C) APC5 and ATP6V0D2, (D) VDR and TREM2, (E) MMP12, and
(F) HLA-DRA. The experimental conditions, buffer pH used for heat-induced epitope retrieval, and antibody concentrations are summarized in
Supplemental Table 5. In each panel, the lower images are magnifications of the boxed area in the upper image. Scale bars: upper images,
500 μm; lower images, 100 μm.
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osteoclast-like properties in these cells. MMP12, a macrophage elastase involved in extracellular matrix degradation, was
highly upregulated in MNGCs. HLA-DRA was present in MNGCs and macrophages, underlining their role in immune-
stimulatory functions (Fig.2).

Conclusion: Infiltrating macrophages and MNGCs expressed MMP12, phagocytic or osteoclast-associated molecules that
contribute to the pathogenetic features of GCA, including degradation of the tunica medium, induction of immune
responses, and accumulation of myofibroblasts. The extended list of key molecules provides a solid baseline for elucidating
the pathogenesis of GCA and developing therapeutic strategies.

Disclosure: M. Sugihara: AbbVie/Abbott, 6, Asahi-Kasei, 6, AstraZeneca, 6, Chugai, 6, Daiichi Sankyo, 5, 6, Eisai,
6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Ono, 6, Taisho, 6; N. Watanabe: Daiichi Sankyo, 5; Y. Hara: None;
Y. Nishito: None;M. Kounoe: None; K. Sekiyama: None; E. Takamasu: AbbVie/Abbott, 6, Asahi-Kasei, 6;N. Chinen:
AbbVie/Abbott, 6, Asahi-Kasei, 6, AstraZeneca, 6, Chugai, 6, Eli Lilly, 6, Taisho, 6; K. Shimada: AbbVie/Abbott,
6, Asahi-Kasei, 6, Astellas, 6, AstraZeneca, 6, Ayumi, 6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chu-
gai, 6, Daiichi Sankyo, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Kyowa Kirin, 6, Mitsubishi Tanabe, 6, Pfizer,
6, Taisho, 6, UCB, 6, Viatris, 6; H. Kawaji: Daiichi Sankyo, 5.
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A Macrophage-smooth Muscle Cell Axis Influences Vascular Remodeling
Through Activation of the EGFR Pathway in Giant Cell Arteritis

Kevin Chevalier1, Léa Dionet1, Paul Breillat1, Margot Poux1, Julien Dang1, Benoit Terris2, Patrick Bruneval3, Luc
Mouthon4, Olivia Lenoir1, Tharaux Pierre-Louis1 and Benjamin Terrier5, 1Paris Cardiovascular Research Center, INSERM
U970, Paris, France, 2Department of pathology, Hôpital Cochin, GHU Paris Centre, AP-HP, Université Paris Cité,, Paris,
France, 3Department of Pathology, Hôpital Européen Georges Pompidou, GHU Paris Centre, AP-HP, Université Paris
Cité, Paris, France, 4Service de Médecine Interne, Centre de Référence Maladies Systémiques Autoimmunes et
Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris
(AP-HP), Paris, France, 5Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) is a granulomatous vasculitis affecting large vessels. The role of macro-
phages and vascular smooth muscle cells (VSMC) appears to be predominant in the pathophysiology of the disease. The
standard treatment of GCA is based on glucocorticoids, which are remarkably effective, but do not prevent the development
of vascular lesions and their consequences. Therefore, a better understanding of the pathophysiological mechanisms
involved in GCA seems necessary to improve patient management. The epithelial growth factor receptor (EGFR) signaling
pathway may play a role in some inflammatory diseases and may be involved in VSMC migration and proliferation.
Heparin-binding epidermal growth factor (HBEGF) and amphiregulin (AREG) are the best-known EGFR ligands. Therefore,
we aimed to investigate the role of the EGFR signaling pathway, especially its activation by AREG and/or HBEGF, in the
pathophysiology of GCA.

Methods: Human material and cell lines were used in this study. Serum samples and temporal artery biopsies (TAB) were
obtained from patients enrolled in the VASCO (VASculitis COhort) study (NCT04413331), a prospective cohort of patients
with systemic vasculitis. Two cell lines were also used: HAoSMC (human aortic VSMC) and THP-1, human monocytes.
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Figure 1. Characterization of cell types expressing AREG, HB-EGF, EGFR and pEGFR within temporal arteries from GCA patients and controls.
(A) Quantification of AREG, HB-EGF, EGFR and pEGFR-positive cells among temporal arteries from controls and GCA patients. Data show an
increased expression of AREG, HB-EGF, EGFR and pEGFR in GCA compared to controls. P values were determined by the two-sided Kruskal-
Wallis test, followed by Dunn’s post test for multiple group comparisons. *P <0.05; **P <0.01; ***P <0.001, ****P <0.0001. (B) Opal multiplex
immunohistochemistry of temporal artery from a control using AREG, HB-EGF, EGFR, pEGFR, CD68 and αSMA antibodies. Illustrative pictures
show a mild expression of AREG and HB-EGF in the adventitia of the temporal artery from controls, and the expression of EFGR but not pEGFR
by αSMA-expressing cells in the media (Magnification x 2, scale bar 500 m). (C) Opal multiplex immunohistochemistry of temporal artery biopsy
from a GCA patient using AREG, HB-EGF, EGFR, pEGFR, CD68 and αSMA antibodies. Illustrative pictures show a strong expression of AREG
and HB-EGF by macrophages invading the media, with very few αSMA-positive cells expressing HB-EGF but not AREG, and both infiltrating mac-
rophages and αSMA-positive cells in the media strongly expressed EGFR and pEGFR (Magnification x 2 and x 20, scale bar 500 m).
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Results: Using multiplex immunohistochemistry and cell quantification techniques, we demonstrated that TAB from GCA
patients expressed significantly higher levels of AREG, HBEGF, EGFR, and p-EGFR compared to controls (Figure 1A). Colo-
calization images showed that AREG, HBEGF and EGFR were predominantly expressed by macrophages and EGFR and
p-EGFR by αSMA-positive cells (Figure 1B).

Using confocal fluorescence imagery, ELISA assays and transcriptomic, we found that AREG, HBEGF and EGFR were sig-
nificantly higher in macrophages than in THP-1, especially in M1 pro-inflammatory macrophages. AREG and HBEGF levels
were increased in the supernatant of M1 macrophages, and HBEGF in the supernatant of both M1 and M2 macrophages.
Furthermore, stimulation of THP-1 cells with AREG or HBEGF induced the activation of the p38 MAPK pathway. Neither
AREG nor HBEGF increased the production of pro-inflammatory cytokines by THP1 or macrophages.

Live cell imaging showed that AREG and HBEGF increased both VSMC proliferation and migration. Conversely, AG1478, an
EGFR inhibitor, completely inhibited both VSMC migration and proliferation, suggesting a key role for the EGFR pathway in
VSMC proliferation and migration. This role could be played by the activation of the MAPK pathway, as suggested by the
Western blot technique performed in HAoSMC.

Conclusion: Our study shows that both AREG and HBEGF may play a role in the pathophysiology of GCA, especially in the
remodeling phase of the disease. Further studies are needed to explore other EGFR ligands and to decipher the pathophys-
iological mechanisms between macrophages, VSMC and fibroblasts in GCA.

Disclosure: K. Chevalier: None; L. Dionet: None; P. Breillat: None; M. Poux: None; J. Dang: None; B. Terris: None;
P. Bruneval: None; L. Mouthon: None; O. Lenoir: None; T. Pierre-Louis: None; B. Terrier: AstraZeneca, 2, GlaxoS-
mithKline, 2, Novartis, 2, Vifor Pharma, 2.
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An Observational Study of Lifetime Prevalence of Thromboembolism
Among Patients with Giant Cell Arteritis

Ioannis Koulas1, Nikolaos Tsaftaridis2, Ivana Ilic3, Jack Jnani4, Alex Spyropoulos1 and Lara El Khoury5, 1Feinstein
Institutes for Medical Research/Northwell Health, Manhasset, 2Feinstein Institutes for Medical Research/Northwell
Health, Manhasset, NY, 3Northwell, Brooklyn, NY, 4Department of Medicine/Northwell Health, Manhasset, 5Division of
Rheumatology/Northwell Health, Great Neck, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
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Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies indicating a higher incidence rate of stroke and venous thromboembolism (VTE) among
patients with giant cell arteritis (GCA) hint at a possible association between GCA and thromboembolic event (TE) risk
in general. Most of these studies focus distinctly on either the arterial or the venous component of TEs, while
only reporting events around the time of diagnosis. If a higher risk of VTE compared to the general population is indeed
present in these patients, direct oral anticoagulants (DOACs), with or without low-dose aspirin, may now offer a safer
preventative option compared to traditional warfarin regimens. Measuring the prevalence of TEs may clarify whether
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there is a need for thromboprophylaxis in patients with GCA. The aim of this study was to investigate the lifetime prev-
alence of TEs in patients with GCA along with the prevalence of risk factors associated with venous thromboembolism
or stroke.

Methods: Electronic medical records (EHRs) of patients who fulfilled the following criteria were reviewed: A. Previous tem-
poral artery biopsy (whether positive or negative) with or without non-invasive imaging of the temporal arteries and
B. establishment of giant cell arteritis based on ICD-10 codes, the ACR criteria, and the clinical determination of the treating
rheumatologist. Relevant data were abstracted by two trained team members out of the inpatient and outpatient (EHRs).
The main outcome of interest was the earliest radiologically verified acute TE on record, including stroke, deep vein throm-
bosis or arterial thromboembolism, excluding prior myocardial infarction. Data regarding common thromboembolic risk fac-
tors were extracted, including concurrent COVID-19 infection, active or 5-year history of cancer and/or verified
thrombophilia. In patients with stroke, relevant risk factors including atrial fibrillation, prior myocardial infarction, peripheral
arterial disease, eGFR < 45 ml/min/m2, and prior revascularization procedures were identified if present.

Results: The records of 70 patients with confirmed GCA were reviewed (Mean age 75.6 years, 71% female, 9% Asian/10%
African American, 44% Caucasian, 37% Race not reported). Lifetime prevalence of TE was 14% (10/70), consisting of either
stroke (9%, 6/70) or VTE (6% 4/70). Of those patients with TE, 1 patient with VTE did not have any other identifiable risk fac-
tors. The incidence rate within the 3-month period before or after the time of diagnosis was 67% for stroke events and 50%
for VTE. For those 3 patients with stroke and no other identifiable risk factors, the stroke occurred within 3 months of the
GCA diagnosis and two of them had evidence of anterior ischemic optic neuropathy, interestingly without complaints of
headache.

Conclusion: The high lifetime prevalence of TEs in patients with GCA in this retrospective study is consistent with prior stud-
ies and further demonstrates a clustering of TEs around GCA diagnosis, especially for patients without other identifiable risk
factors. This study can serve as the basis for designing future observational studies, while making the case for investigations
into the efficacy of thromboprophylaxis around the time of GCA diagnosis and beyond.

Disclosure: I. Koulas: None; N. Tsaftaridis: None; I. Ilic: None; J. Jnani: None; A. Spyropoulos: AstraZeneca,
6, Bayer, 6, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 6, Janssen, 5, 6, Pfizer, 6, Sanofi, 6; L. El
Khoury: None.

Abstract Number: 0762

Different Giant Cell Arteritis Phenotypes May Present Distinct Types of
Ischemic Complications

Helena M Amar Muñoz1, Juan Molina-Collada1, Isabel Castrejon2, irene monjo3, Elisa Fern�andez-Fern�andez:4, José
María Álvaro-Gracia5 and Eugenio De Miguel6, 1Hospital General Universitario Gregorio Marañ�on, MADRID, Spain,
2Hospital General Universitario Gregorio Marañon, Madrid, Spain, 3University Hospital La Paz, Madrid, Spain, 4La Paz
University Hospital, Alcal�a de Henares, Madrid, Spain, 5Hospital Gregorio Marañ�on, Madrid, Spain, 6Hospital
Universitario La Paz, Madrid, Spain
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Background/Purpose: To determine if the subtype of vascular ultrasound (US) presentation is associated with different
types of ischemic complications (IC) in giant cell arteritis (GCA).

Methods: Retrospective observational analysis of GCA clinically confirmed patients referred to US fast-track clinics at two
centers. All patients underwent baseline US of cranial and extracranial arteries (carotid, subclavian and axillary). Two pat-
terns of IC were analyzed: the occurrence of acute anterior ischemic optic neuropathy (AION) or the presence of a non-AION
pattern (including stroke, acute coronary syndrome, pulmonary embolism or peripheral artery disease) at diagnosis and in
the following 3 months, excluding other potentially implicated causes.

Baseline characteristics, clinical, laboratory and imaging findings according to the presence and type of ischemic complications.
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Results: Of 188 clinically confirmed GCA patients, 43 (22.9%) had IC: 24 (12.8%) AION and 19 (10.1%) non-AION. Patients
with AION more often exhibited US cranial involvement versus those with non-AION IC and without IC (100%, 63.2%, and
79.3%, respectively; p=0.009). Patients with AION less frequently presented signs of US large vessel (LV)-GCA than those
with non-AION IC and without IC (25%, 63.2% and 55.2%, respectively; p=0.014). Patients with previous polymyalgia rheu-
matica (PMR) (p=0.049) or concomitant PMR symptoms at the time of diagnosis (p=0.014) showed less frequent AION. In
contrast, patients with non-AION IC more frequently had positive LV-GCA US findings vs the other two groups (63.2%,
25% and 55.2%, respectively; p=0.014).

Conclusion: The subtype of vascular US presentation influences the IC in GCA. US cranial-GCA patients more frequently
present AION, while predominantly US LV-GCA more frequently exhibit non-AION IC.

Disclosure: H. Amar Muñoz: None; J. Molina-Collada: None; I. Castrejon: None; i. monjo: None; E. Fern�andez-

Fern�andez:: None; J. Álvaro-Gracia: None; E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental,
5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6.
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Transcriptional Analysis of Both Normal and Abnormal TABs in Biopsy-
proven GCA Reveals a Shared Gene Expression Profile Compared to
Clinically Diverse Controls

Ingrid Lindquist1, Dongseok Choi2, Suzanne Fei3, Kiana Vakil-Gilani4, Daniela Ghetie1, David Wilson5, Diva Salomao6,
Hillary Stiefel7, Daniel Albert7, James Rosenbaum8 and Marcia Friedman1, 1OHSU, Division of Arthritis and Rheumatic
Diseases, Portland, OR, 2OHSU, School of Public Halth, Portland, OR, 3OHSU, Oregon National Primate Research Center,
Portland, OR, 4OHSU, Division of Arthritis and Rheumatic Diseases, Porltand, OR, 5OHSU, Casey Eye Institute, Porrtland,
OR, 6Mayo Clinic, Division of Anatomic Pathology, Rochester, MN, 7OHSU, Casey Eye Institute, Portland, OR, 8Corvus
Pharmaceuticals and Legacy Devers Eye Institute, Portland, OR
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Background/Purpose: Giant cell arteritis (GCA) is the most common vasculitis in people over 50 years old and is a clinical
diagnosis bolstered by pathologic findings on temporal artery biopsy (TAB). However, histologically normal temporal artery
(TA) tissue is commonly found in GCA cases in the form of skip lesions flanked by abnormal tissue and as normal TABs in
patients with abnormal contralateral TABs. In patients with biopsy-proven GCA, we suspect that histologically normal TA tis-
sues share key molecular features with histologically abnormal TA tissues compared to TA tissues of non-GCA controls.
Identifying these similarities is critical in understanding the pathophysiology of and improving diagnostics and treatment
for GCA.

Methods: To study this, we collected 51 TAB samples from patients at OHSU and the Mayo Clinic with a biopsy-proven
diagnosis of GCA as well as control subjects who underwent TAB in their workup but were not ultimately diagnosed with
GCA. For the samples with a biopsy-proven case of GCA (n=21), we collected three categories of TA tissues: A) GCA pos-
itive tissue (16), B) GCA negative tissue from patients with a known positive contralateral TAB (2), and C) skip lesions which
were negative for GCA that were dissected from otherwise positive sections (3). Controls (n= 30) included those who were
healthy (16) along with others diagnosed with polymyalgia rheumatica (3), granulomatosis with polyangiits (2), rheumatoid
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arthritis (1), relapsing polychondritis (1), infections (2), or atherosclerosis (6). TABs were processed via bulk RNA sequencing,
aligned to the human genome and batch-effect corrected with RUVseq. Differential gene expression analysis, controlled for
sex and age, was performed in edgeR with an FDR adjusted p-value of < 0.05. We explored the significantly differentially
expressed genes with pathway enrichment analysis (Reactome) and the Drug-Gene Interaction Database (DGIdb).

Results: Three differential gene expression comparisons were performed in parallel, each yielding significantly differentially
expressed (DE) genes: A) Positive biopsies from GCA cases vs controls (2,279 DE genes), B) negative biopsies from GCA
cases vs controls (11,247 DE genes) and C) skip lesion biopsies from GCA cases vs controls (638 DE genes). Forty-two
genes were found to be differentially expressed in all three comparisons (Figure 1). Pathway enrichment analysis on these
42 genes prioritized pathways in both adaptive and innate immune systems and hemostasis. Fourteen of the 42 candidate
genes were reported as having an inhibitor drug in the DGIdb. Three genes (JAK3, PTPN22, CD3D) are linked to immune
suppressive drugs - JAK inhibitors treat many rheumatic conditions and are currently in clinical trial for GCA, CD3D has been
a target for early T1D treatment, and PTPN22 is a target of methotrexate.

Conclusion: Mirroring the paradigm that histologically normal tissue can have pathologic relevance, as seen with the lupus
band test, our analysis has revealed a core of 42 genes that distinguish histologically positive and negative TABs from peo-
ple with biopsy-proven GCA compared to clinically diverse controls. These genes are biologically compelling biomarker
candidates and a third of them may be targetable by existing drugs.

Disclosure: I. Lindquist: None;D. Choi: None; S. Fei: None;K. Vakil-Gilani: None;D. Ghetie: None;D.Wilson: None;
D. Salomao: None; H. Stiefel: None; D. Albert: None; J. Rosenbaum: Corvus Pharmaceuticals, 3, 3, 11, 11;
M. Friedman: Alpine Immune Sciences, a Vertex Pharmaceuticals Company, 3, 11.
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Paul Cioni1, Hubert de Boysson2, Simon Parreau3, Perrine SMETS4, Maxime SAMSON5, Sara Melboucy6, Herve Lobbes7,
Nabil Belfeki8, François Perrin9, Pascal Maurice Rossi10, Eric Liozon11, Guillaume Le Guenno12, Claire Le Jeunne1, OLIVIER
FOGEL13, Lola Prat14, Florent Ladouce15, Sylvie Grosleron16, Halil Yildiz17, Vincent Grosbost15, Xavier Puéchal18, Chloe
Comarmond19 and Benjamin Terrier20, 1Cochin University Hospital, Paris, France, 2Caen university Hospital, Caen,
France, 3Dupuytren hospital, Limoges, France, 4Clermont Ferrand University Hospital - National reference center for
autoimmune disease, Internal Medicine, Clermont-Ferrand, France, 5Dijon University Hospital, Dijon, France, 6CH Saint
Quentin, Saint Quentin, France, 7CHU Clermont-Ferrand, Clermont-Ferrand, France, 8GHSIF - Melun, Melun, France, 9CH
Saint Nazaire, Saint Nazaire, France, 10CHU Hopital Nord Marseille, Marseille, France, 11CHU Limoges, Limoges, France,
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12CHU, Clermont-Ferrand, France,, Clermont-Ferrand, France, 13AP-HP, Paris, France, 14Jacques Cartier Hospital, Massy,
France, 15Clermont Ferrand University Hospital, Clermont Ferrand, France, 16CH Agen-Nerac, Agen, France, 17Saint-Luc
University Clinic, Bruxells, Belgium, 18National Referral Center For Rare Systemic Autoimmune Diseases, Paris, France,
19Lariboisière University Hospital, Paris, France, 20Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-
de-France, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) is the most common vasculitis in people over the age of 50. Glucocorti-
coids are the cornerstone of treatment for GCA, but newer strategies have shown some efficacy. Among these strategies,
the anti-interleukin-6 receptor monoclonal antibody, tocilizumab (TCZ), has been approved for the treatment of GCA. How-
ever, in some cases, TCZ may fail and prednisone cannot be reduced to less than 5 mg/day. These situations are relatively
rare but pose significant challenges. We aimed to describe primary treatment failure with TCZ in patients with GCA and sal-
vage therapeutic strategies.

Methods: We conducted a nationwide, retrospective, multicenter study that included patients who met the 2022
ACR/EULAR classification criteria for GCA, received TCZ to induce remission, and failed to respond to TCZ. Primary treat-
ment failure to TCZ was defined as follows: no clinical response, inability to taper prednisone below 5 mg per day, occur-
rence of manifestations attributable to GCA, persistence of biological inflammatory syndrome. Clinical, biological,
pathological and radiological data were collected for each patient using a standardized case report form.

Results: Twenty-five patients (5 men and 20 women, median age 68 years (IQR 64-78)) with primary treatment failure of
TCZ were included.

Upon diagnosis of GCA, 92% of patients exhibited general signs, 84% cephalic signs, 64% had PMR symptoms, 20% oph-
thalmological symptoms, 8% exhibited CNS involvement, and 40% had BAT abnormalities. The median (interquartile range)
C-reactive protein level was 74 (37.75–135.5 mg/L), and 13/23 (57%) of PET-scans were abnormal.

Failure was defined as: 1) occurrence of an ischemic event on TCZ (posterior ischemic optic neuropathy, diplopia and
ophthalmoplegia, superior mesenteric artery occlusion, transient ischemic attack, cerebral vascular accident) in 8 cases
(32%), 2) inability to reduce prednisone to less than 5 mg/day in 7 cases (28%), and 3) occurrence of a GCA-specific clinical
event excluding ischemic complications (limb pain, headache, general symptoms) in 10 cases (40%).

Salvage strategies were as follows: 1) JAK inhibitors (n=7, baricitinib in 3, tofacitinib in 3, ruxolitinib in one), with clinico-
biological remission in 6/6 patients (100%), 2) addition of methotrexate to TCZ (n=6), with remission in 4/6 (66%), 3)
switch from TCZ to methotrexate (n=4) with remission in 3/4 (75%), 4) increase in glucocorticoids without further mod-
ification (n=2), with efficacy in 1/2, 5) switch from TCZ to secukinumab (n=3) or ustekinumab (n=1), with remission in
2/4 (50%), only with secukinumab, 6) no therapeutic modification and maintenance of corticosteroid therapy >7.5
mg/day (n=2).

A comparative study aimed at identifying possible factors predictive of tocilizumab failure is currently underway.

Conclusion: Primary treatment failure with TCZ in GCA is rare. The most common salvage strategies are the addition of
methotrexate to TCZ or the initiation of JAK inhibitors, which provide a favorable response in 60% and 83%, respectively.
The identification of risk factors for tocilizumab failure is under investigation.
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Disclosure: P. Cioni: None; H. de Boysson: None; S. Parreau: None; P. SMETS: None; M. SAMSON: AstraZeneca;
Novartis; CSL Vifor; GlasgowSmithKline; Chugai; BOEHRINGER; FRESENIUS KABI, 2; S. Melboucy: None;
H. Lobbes: None; N. Belfeki: None; F. Perrin: None; P. Rossi: None; E. Liozon: None; G. Le Guenno: None; C. Le
Jeunne: None; O. FOGEL: None; L. Prat: None; F. Ladouce: None; S. Grosleron: None; H. Yildiz: None;
V. Grosbost: None; X. Puéchal: None; C. Comarmond: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline,
2, Novartis, 2, Vifor Pharma, 2.

Abstract Number: 0765

Tocilizumab in Extracranial Large-Vessel Giant Cell Arteritis and Takayasu
Arteritis: A Multicentric Observational Comparative Study

Carmen Lasa Teja1, Javier Loricera2, Diana Prieto-Peña3, fernando lopez gutierrez4, Pilar Bernabéu5, Mercedes
Freire Gonz�alez6, ivan Ferraz-Amaro7, Santos Castañeda8, Mauricio Mínguez9, Beatriz bravo-Mancheño10, Roser
Solans-Laqué11 and Ricardo Blanco-Alonso12, 1Hospital Universitario Marqués de Valdecilla, Riotuerto, Spain,
2Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria, Spain, 4Rheumatology,
madrid, Madrid, Spain, 5Rheumatology section, Dr. Balmis General University Hospital-ISABIAL, Alicante, Spain,
Alicante, Spain, 6Complexo Hospitalario Universitario de A Coruña, La coruna, Galicia, Spain, 7Rheumatology,
Hospital Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain, 8Hospital Universitario de la Princesa,
Madrid, Spain, 9Hospital San Juan de Alicante, Rheumatology., Alicante, Spain, 10Hospital Universitario Virgen de las
Nieves, Granada, Granada., Spain, 11Internal Medicine Service, Vall d’Hebron Hospital University and Campus,
Barcelona, Spain, 12Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL,
Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Tocilizumab (TCZ) seems to be effective in large vessel (LV) vasculitis including giant cell arteritis
(GCA) and Takayasu arteritis (TAK). LV-GCA phenotype shares some features with TAK, but also shows differences that
may influence the TCZ therapeutic response.

Methods: A comparative observational multicenter study between LV-GCA (n=70) and TAK (n=57) patients treated with
TCZ was conducted. Outcome variables were assessed at baseline, 1, 3, 6 and 12 months after TCZ and included: a)
clinical remission and laboratory markers improvement; b) imaging improvement; c) GC-sparing effect; and d) safety
analysis.

Results: At TCZ initiation, TAK patients were younger, had longer disease duration, prior exposure to more biologics, and
were on higher prednisone doses. Although an initial slower clinical clinical remission was observed in TAK patients, similar
rates were observed at 12 months (74.5% and 76.9% of LV-GCA and TAK, respectively). A rapid improvement of laboratory
markers and GC-sparing effect was observed in both groups. However, complete imaging improvement was only observed
in 18.9% and 21.1% of LV-GCA and TAK patients. Safety data were similar in both groups. TCZ discontinuation due to
severe infections occurred in 4 LV-GCA and three TAK patients.

Conclusion: In a real-world setting, TCZ showed comparable effectiveness in achieving remission and GC-sparing effects in
LV-GCA and TAK. A discordance between clinical and imaging activity improvement was observed in both groups.
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Figure 1. (A) Remission (clinical and analytic) and remission by imagen techniques at 12 months os follow-up. (B) Evolution of CRP (mg/dl) in
patients with extracranial LV-GCA and TAK at 1, 3, 6 and 12 months after Tocilizumab initiation and C) prednisone doce (mg/day). *p<0.001 vs
baseline values. Significant differences between both groups were expressed as +.

Table 1. Main clinical features of patients with refractory extracranial LV-GCA and TAK at TCZ initiation.
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Disclosure: C. Lasa Teja: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/MSD, 2, 5,
6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; D. Prieto-Peña: None; f. lopez
gutierrez: None; P. Bernabéu: None; M. Freire Gonz�alez: None; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene,
6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli
Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; M. Mínguez: None; B. bravo-Mancheño: None;
R. Solans-Laqué: CSL-Vifor, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Menarini, 12, Support for attending meetings;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0766

Neutrophil Transcriptomics in VEXAS Syndrome

Chloe Palmer1, Gustaf Wigerblad1, Tom Hill2, Bhavisha Patel3, Emma Groarke4, Neal Young4, Stefania Dell’Orso5 and
Peter Grayson6, 1National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of
Health (NIH), Bethesda, MD, 2National Institute of Allergy and Infectious Diseases (NIAID), National Institutes of Health
(NIH), Bethesda, MD, 3National Heart, Lung, and Blood Institute (NHLBI), National Institutes of Health (NIH), Beltsville,
MD, 4National Heart, Lung, and Blood Institute (NHLBI), National Institutes of Health (NIH), Bethesda, MD, 5National
Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD,
Bethesda, MD, 6National Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of
Health (NIH), Chevy Chase, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Vacuoles, E1 ubiquitin-activating enzyme, X-linked, autoinflammatory, somatic (VEXAS) syndrome
is caused by somatic mutations of the ubiquitin-like modifier activating enzyme 1 (UBA1) gene and characterized by wide-
spread inflammation, a high mortality rate, and escalating hematologic manifestations. Mutations in UBA1 appear within
hematopoietic stem cells and become lineage restricted to myeloid populations. In most patients, 50-90% of circulating neu-
trophils carry the UBA1 mutation, yet there is limited understanding of neutrophils in VEXAS. The aim of this study was to
evaluate the transcriptomes of neutrophils in peripheral blood and marrow from patients with VEXAS.

Methods: We conducted single-cell RNA sequencing (scRNA-seq) on neutrophils from 17 VEXAS patients with somatic
pathogenic variants in UBA1 at p.Met41. Neutrophils were negatively isolated from paired bone marrow and peripheral
blood samples. Cells were captured using 10X Genomics Chromium platform using 3’ 3.1 chemistry and sequenced on
the Illumina Novaseq 6000/X plus. Reads were aligned and quantified using Cell Ranger v7.2.0; dimensional reduction, clus-
tering, and gene expression analysis was conducted using R package Seurat v5.0.1. Neutrophil subsets in peripheral blood
were categorized in reference to previously defined genetic markers identified in healthy and disease controls (Wigerblad, G.,
et al. 2022).

Results: The canonical mutation types among the recruited patients were p.Met41Thr (n=6), p.Met41Leu (n=7), and p.-
Met41Val (n=4). Mutation burden varied within the cohort (variant allele fraction (VAF) median 66%, range 41-89%). Clinical
characteristics of the cohort reflected the spectrum of VEXAS-associated disease manifestations. Complete blood count
(CBC) data revealed reduced lymphocyte, monocyte, and natural killer cell counts with preserved to elevated neutrophil
counts. Immature neutrophils and myelocytes were commonly detected in peripheral blood. scRNA-seq of over 300,00
captured cells confirmed enrichment of granulocyte precursor cells in peripheral blood in patients with VEXAS. These pre-
mature neutrophils were characterized by increased transcription of genes associated with neutrophil maturation processes,
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such as granule formation. Differences in neutrophil clustering patterns were observed in VEXAS compared to controls and
within the different VEXAS-associated genotypes. Shared and distinct neutrophil subsets were identified in VEXAS patients
compared to controls. Upregulation of genes related to neutrophil growth and survival, inflammation, and regulation were
observed in specific subsets of neutrophils from patients with VEXAS. In particular, increased expression of interferon
response genes and inflammasome-related genes were observed in VEXAS neutrophils.

Conclusion: Neutrophils are a key effector cell in VEXAS syndrome, contributing to inflammation and poor clinical out-
comes. Results from this study are informative about neutrophil heterogeneity in VEXAS syndrome and may lead to discov-
ery of novel myeloid-directed therapeutic targets.

Disclosure: C. Palmer: None; G. Wigerblad: None; T. Hill: None; B. Patel: None; E. Groarke: None; N. Young: None;
S. Dell’Orso: None; P. Grayson: None.

Abstract Number: 0767

Comparing Large Vessel Uptake of 68Ga-HA-DOTATATE to 18F-FDG Using
PET/CT Imaging in Patients with Active Giant Cell Arteritis

Alison Clifford1, Jonathan Abele1, Ryan Hung1, Paolo Raggi1, Frank Wuest1, Jan Andersson1, Elaine Yacyshyn2, Eric
Lenza1, Glen Jickling1 and Jan Willem Cohen Tervaert1, 1University of Alberta, Edmonton, Canada, 2University of Alberta,
Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: 18F-fluoro-deoxyglucose (FDG) is the current standard among radiotracers for PET/CT imaging of
large vessel vasculitis (LVV) in giant cell arteritis (GCA), but its performance is influenced by glucocorticoids. We aimed to
compare 68Ga-HA-DOTATATE (DOTA), a somatostatin analogue, to FDG for LVV detection using PET/CT in patients with
active GCA.

Methods: In this pilot study, 8 active GCA patients (with disease confirmation by either temporal artery biopsy or positive
large vessel imaging) who had initiated glucocorticoids within 2 weeks of enrolment were prospectively consented and
scanned with both FDG PET/CT and 68Ga-HA-DOTATATE PET/CT. Images were reviewed by 2 experienced Nuclear Med-
icine physicians. Tracer uptake was assessed by visual scoring (compared to liver) and semi-quantitatively in 8 vascular ter-
ritories (thoracic and abdominal aorta, bilateral subclavian, vertebral, carotid, femoral/iliac, temporal and coronary arteries)
using SUVmax. Target-background ratios (TBR) were calculated using both right atrium (RA) mean (TBRRA) and liver mean
(TBRliver) as comparators. Index vessel was defined as the vessel with the greatest tracer uptake in each participant. DOTA
and FDG TBR’s in individual vascular territories and index vessels were compared using Wilcoxon signed rank test. P< 0.05
was considered statistically significant.

Results: Of 8 enrolled patients, the median age was 71.5 years (range 64-82), and 4 (50%) were women. See Table 1 for
baseline characteristics. Five of 8 (62.5%) FDG scans had >= grade 2 visual uptake in the large vessels, consistent with
active LVV. Tracer uptake could be detected semi-quantitatively in the medium-large arteries in both FDG and DOTA scans.
DOTA identified a different index vessel from FDG in 4/8 (50%) patients.
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The FDG median SUVmax values were significantly higher than DOTA median SUVmax values in every individual vascular
territory (p< =0.025 for all comparisons), as was the FDG median RA SUVmean [1.85 in FDG vs 0.35 in DOTA, z=2.52,
p=0.012]. Due to very low blood pool activity, calculated DOTA median TBRRA values were significantly higher in every indi-
vidual vascular territory as compared to FDG (p< = 0.025 for all comparisons), and the DOTA median Index Vessel TBRRA

was significantly higher than the FDG median Index Vessel [5.08 vs 1.805, z=-2.38, p=0.017.)

In contrast, the FDG median Liver SUVmean was significantly lower as compared to DOTA [2.38 vs 7.88, z=2.52, p=0.012].
Correspondingly, DOTA median TBRliver values were significantly lower in every vascular territory as compared to FDG
(p=0.012 all comparisons), as was DOTA median Index Vessel TBRliver as compared to FDG [0.242 vs 1.39, z=-2.52
p=0.012.)

Conclusion: 68Ga-HA-DOTATATE uptake can be detected in the aorta and medium branch vessels, including temporal
and coronary arteries, of patients with active GCA who have started glucocorticoids. The distribution of DOTA uptake
differs from that of FDG, with significantly lower blood pool and higher liver uptake, corresponding to higher vascular
TBRRA values and lower TBRliver values. Additional work is needed to determine the best method of quantifying vascular
DOTA uptake in GCA.

Disclosure: A. Clifford: Abbvie, 5, UCB, 6; J. Abele: Canadian Neuroendocrine Tumor Society (CNETS), 5; R. Hung:
None; P. Raggi: None; F. Wuest: None; J. Andersson: None; E. Yacyshyn: Otsuka Canada, 6, Sobi, 6; E. Lenza:
None; G. Jickling: None; J. Cohen Tervaert: None.

Values represent median +/- range or number and percent, unless otherwise indicated. Abbreviations: HTN (hypertension), IHD (ischemic heart
disease), ESR (erythrocyte sedimentation rate), CRP (c-reactive protein), TAB (temporal artery biopsy positive), ASA (aspirin), FDG (18F-
fluorodeoxyglucose).
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Abstract Number: 0768

Addressing Gaps in Polymyalgia Rheumatica: A Systematic Literature
Review

Shelley Fritz1, Angela Degrassi2, Kelly Gavigan2, Ruohan Hong3, Santiago Munoz Perez2, Esteban Rivera4, Erik Stone5,
Laura Stradford6, Ambika Vartak2, Anne Sydor2 and Shilpa Venkatachalam3, 1Global Healthy Living Foundation, Kalaheo,
HI, 2Global Healthy Living Foundation, Upper Nyack, NY, 3Global Healthy Living Foundation, New York, NY, 4Global
Healthy Living Foundation, Long Island City, NY, 5Global Healthy Living Foundation, Upper Nyack, 6Global Healthy Living
Foundation, Nyack, NY

SESSION INFORMATION
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Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM
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Background/Purpose: This systematic literature review on polymyalgia rheumatica (PMR) and PMR with giant cell arteritis
(GCA) evaluates existing literature on disease burden, management, and treatment efficacy and safety, identifying knowl-
edge gaps affecting patient care and outcomes. Understanding treatments, diagnostic markers, and quality of life (QOL)
can improve the patient journey in PMR and GCA.

Methods: Using PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, a systematic
search (PubMed, Embase) from November 16, 2023, to January 24, 2024, included key terms like “polymyalgia rheuma-
tica” and “giant cell arteritis” for English language articles published between 1966-2023. Filters applied were "Clinical Trial",
"Meta-Analysis", "Randomized Controlled Trial", and "Systematic Review". The review focused on symptoms, diagnosis,
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treatment, prognosis, health disparities, and QOL. Abstracts were reviewed by two individuals, with a third adjudicating dis-
agreements. Two reviewers read and summarized 114 full-text articles, assessing quality while noting methods and results.
Articles behind paywalls were excluded. An analysis identified commonalities, discrepancies, and research gaps in PMR and
PMR with GCA.

Results: The initial search yielded 371 abstracts; 224 were excluded, and 147 full-text articles were reviewed. Low-quality
studies (n=33) were excluded if they did not report results specifically for PMR or GCA, lacked details on identifying or diag-
nosing patients, or had poorly defined control groups. (Figure 1) The remaining 114 articles were categorized by subtopic
(Table 1). Sample sizes ranged from 9 to 1,363 patients, totaling 9,968 patients (PMR: 2,994; GCA: 6,831; PMR and
GCA: 143). Less than half (n=52; 45.6%) focused exclusively on PMR. Only two articles (2%) studied patient-reported out-
comes (PROs) and QOL. Treatment accounted for 67% of the 114 articles, with diagnosis and clinical presentation compris-
ing 16% and 13%, respectively. Epidemiology, healthcare, prognosis, and public health data made up four percent of all
articles. Within treatment, 48% contained data on PMR. Most (83%) treatment articles focused on symptom relief and
response; 17% discussed adverse events. Effective treatments (70%) were more common than ineffective (25%) or incon-
clusive (5%). Main diagnostic biomarkers studied were Fluorodeoxyglucose Positron Emission Tomography (18F-FDG/
PET) and Ultrasound/Color Duplex Sonography (Table 2).

Conclusion: The review underscores the need for research addressing gaps in QOL, PROs, diagnosis, and treatment
options for PMR. Identifying health disparities is crucial for improving research utility in diverse populations. Low study popu-
lations in PMR highlight the need for more research in epidemiology and prognosis. Better diagnostic tools are critical for dis-
tinguishing PMR from GCA, enabling prompt and less invasive diagnoses. Monitoring disease activity and PROs, with
biomarkers like 18F-FDG/PET, can guide treatment adjustments and improve symptoms. Additional research is vital to
enhance patients’ quality of life and longevity. Understanding PMR causes and mechanisms can lead to more effective
treatments.

Disclosure: S. Fritz: None; A. Degrassi: None; K. Gavigan: Global Healthy Living Foundation, 3; R. Hong: None;
S. Munoz Perez: None; E. Rivera: None; E. Stone: None; L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global
Healthy Living Foundation, 3, Pfizer, 5; A. Vartak: None; A. Sydor: None; S. Venkatachalam: None.
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Abstract Number: 0769

Baseline Evaluation of Diagnoses and Prescribing Patterns in Polymyalgia
Rheumatica

Laura Stradford1, Shilpa Venkatachalam2, Kelly Gavigan3, Angela Degrassi3, Emily Holladay4, Fenglong xie5, Yujie Su6,
Shanette Daigle7 and Jeffrey Curtis8, 1Global Healthy Living Foundation, Nyack, NY, 2Global Healthy Living Foundation,
New York, NY, 3Global Healthy Living Foundation, Upper Nyack, NY, 4University of Alabama at Birmingham,
Birmingham, AL, 5University of Alabama at Birmingham; Illumination Health, Birmingham, AL, 6Illumination Health,
Hoover, AL, 7FASTER, Birmingham, AL, 8University of Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia rheumatica (PMR) is a chronic inflammatory rheumatic condition that affects approxi-
mately 800,000 people in the U.S., occurring almost exclusively after age 50. Moreover, many patients with PMR also have
associated giant cell arteritis (GCA), potentially leading to additional complications. We conducted a baseline evaluation of
electronic health records (EHR) and claims data to examine PMR prevalence and glucocorticoid (GC) prescribing patterns.

Methods: We queried the IQVIA open claims database from 1/1/2015-12/31/2021, claims data (Medicare fee-for-service
[FFS] from the 100% sample of Medicare beneficiaries) from 1/1/2011-12/31/2021, and community rheumatology EHR
data from the Excellence Network in Rheumatology (ENRGY) from 1/1/2014-12/31/2021. The different study identification
periods allowed for at least 2 years of follow-up based on the limitations of the individual datasets. PMR and PMR with
GCA were defined as ICD-9-CM and ICD-10-CM codes 725 or M35.3 (PMR) and 446.5 or M31.5 (PMR with GCA), with
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any PMR with GCA diagnosis placing the patient in the PMR with GCA cohort. Drug use was defined as any oral GC use,
Methotrexate (MTX), Tocilizumab (TCZ), Sarilumab (SAR), or combination (GC + MTX, GC+TCZ, GC+SAR, GC+MTX
+(TCZ or SAR)).

Results: Across all three data sources disease distribution for PMR with GCA cohort was greatest in those over 70 years old
compared to other age categories. The data consistently demonstrated that more women than men were diagnosed with
PMR and PMR with GCA (Table). The prevalence of PMR and PMR with GCA was consistent throughout the 3 databases:
PMR with GCA IQVIA 3% (41,023/1,153,024), U.S. Medicare 3% (312/8,784), and EHR 5% (265/4,864). Methotrexate was
utilized by 7.2%, 13.5%, and 27.6% of patients with PMR in IQVIA, FFS, and EHR data, and 10.1%, 17.9%, and 22.6% of
patients with PMR with GCA, respectively. Across the 3 sources we saw low levels of adjunctive treatment with methotrex-
ate plus sarilumab, tocilizumab, or combination therapy.

Conclusion: Steroid sparing agents (e.g., methotrexate; sarilumab and tocilizumab for GCA) were underutilized in this
cohort. However, long-term use of GCs can lead to negative health outcomes. Surveying health professionals with the gath-
ered data and identifying educational needs can help with treatment optimization for PMR and PMR with GCA.

Disclosure: L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global Healthy Living Foundation, 3, Pfizer, 5;
S. Venkatachalam: None; K. Gavigan: Global Healthy Living Foundation, 3; A. Degrassi: None; E. Holladay: None;
F. xie: None; Y. Su: None; S. Daigle: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK),
2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 0770

Efficacy and Safety of Upadacitinib in Patients with Giant Cell Arteritis
(SELECT-GCA): A Double-Blind, Randomized Controlled Phase 3 Trial

Peter Merkel1, Sara Penn2, Arathi Setty2, Wolfgang Schmidt3, Andrea Rubbert-Roth4, Ellen Margrethe Hauge5, Helen
Keen6, Tomonori Ishii7, Nader Khalidi8, Liu Meng2, weihan zhao2, Ivan Lagunes9, Ana B. Romero2, Peter Wung10 and
daniel blockmans11, 1Division of Rheumatology, Department of Medicine, University of Pennsylvania, Philadelphia, PA,
2AbbVie, North Chicago, IL, 3Immanuel Krankenhaus Berlin, Berlin, Germany, 4Cantonal Hospital St Gallen, St Gallen,
Switzerland, 5Aarhus Universitetshospital, Aarhus, Denmark, 6University of Western Australia, Daglish, Western
Australia, Australia, 7Tohoku Medical and Pharmaceutical University / Department of Hematology and Rheumatology,
sendai, Japan, 8McMaster University, Hamilton, ON, Canada, 9Abbvie, Inc, North Chicago, IL, 10AbbVie Inc., North
Chicago, IL, 11Department of General Internal Medicine, University Hospitals Leuven, Leuven, Belgium; Department of
Microbiology, Immunology, and Transplantation, KU Leuven, Leuven, Belgium, Leuven, Belgium

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 9:15AM–10:45AM

Background/Purpose: The objective was to assess the efficacy and safety of UPA vs placebo (PBO), in combination with a
GC taper regimen, in patients with GCA.

Methods: SELECT-GCA is a double-blind, randomized PBO-controlled phase 3 trial conducted in 24 countries, consisting
of two 52-week periods. Results from the first 52-week period (primary analysis) are reported here, in which patients
received either UPA 7.5 mg or 15 mg (UPA7.5 or UPA15) once daily in combination with a 26-week GC taper regimen or
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PBO with a 52-week GC taper regimen. Eligible patients were aged ≥50 yrs, diagnosed with new-onset or relapsing GCA,
and had received prior GCA treatment with ≥40 mg prednisone or equivalent daily before baseline (BL) and were taking
prednisone ≥20 mg daily at BL. The primary endpoint was sustained remission, defined as the absence of signs or symp-
toms of GCA from week 12 through week 52 and adherence to the protocol-defined GC taper regimen. Secondary end-
points included sustained complete remission (defined as achievement of sustained remission with normalization of ESR
and CRP), disease flare-related endpoints, several patient-reported outcomes including FACIT-Fatigue, and cumulative
GC exposure. Exposure-adjusted treatment-emergent adverse events (TEAEs) were documented through 52 weeks.

Results: A total of 428 patients were randomized and treated (PBO, N=112; UPA7.5, N=107; UPA15, N=209). BL charac-
teristics were balanced across treatment groups, with 70% and 30% of patients having new-onset and relapsing GCA,
respectively. The primary endpoint of sustained remission at week 52 was achieved with UPA15 vs PBO (46% vs 29%,
P=.0019). Additionally, the study met 9 out of 11 multiplicity-controlled secondary endpoints with UPA15 including achieve-
ment of sustained complete remission from week 12 through week 52 (37% vs 16%, P< .0001). UPA15 resulted in a
decreased risk for flare through 52 weeks relative to those receiving PBO (Figure). Additionally, UPA15 led to significantly
greater improvements in FACIT-Fatigue scores from BL to week 52 (least-squares mean change: UPA15, 1.7; PBO, -2.4;
P=.0036). Cumulative GC exposure over 52 weeks was significantly lower with UPA15 vs PBO (median exposure of
1615mg vs 2882mg, P< .0001). Across most endpoints, UPA7.5 showed numerically better efficacy compared to PBO
but did not reach statistical significance. Safety outcomes over 52 weeks were generally similar among the UPA groups
and PBO (Table), with numerically higher rates of serious infections and MACE observed in the PBO group and no MACE
reported in the UPA groups. Rates of herpes zoster, lymphopenia, anemia, and nonmelanoma skin cancer (NMSC) were
numerically higher with UPA15 than PBO. Rates of VTE were comparable across treatment groups. Rates of serious TEAEs
and malignancy, excluding NMSC, were similar between UPA15 and PBO. Four treatment-emergent deaths were reported.
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Conclusion: UPA15 combined with a 26-week GC taper demonstrated superior efficacy and reduced GC use compared to
PBO with a 52-week GC taper. No new safety signals were identified with UPA as compared to its known safety profile.1

UPA15 provided a favorable benefit-risk profile and represents a potential new oral targeted therapy for patients with GCA.

Disclosure: P. Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehringer Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Roche, 5;
S. Penn: AbbVie, 3; A. Setty: AbbVie, 3, 11; W. Schmidt: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, Bristol-Myers
Squibb(BMS), 6, Chugai, 6, Freseanius Kabi, 1, GlaxoSmithKlein(GSK), 1, 5, 6, Johnson & Johnson, 6, medac, 6, Novar-
tis, 1, 5, 6, Roche, 6, Sanofi, 1, 5; A. Rubbert-Roth: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Gilead, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sanofi, 2, 6, UCB, 2, 6; E. Hauge: Aarhus University, 5, AbbVie/Abbott, 2, 5, 6, 12,
principal trial investigator/site investigator for trials, Danish Regions Medicine Grants, 5, Danish Rheumatism Associa-
tion, 5, Galapagos, 5, Merck/MSD, 6, Novartis, 2, 5, 6, 12, principal trial investigator/site investigator for trials, Novo
Nordic Foundation, 5, Roche, 5, Sanofi, 6, Sobi, 6, SynACT, 1, 12, principal trial investigator/site investigator for trials,
UCB, 6; H. Keen: AbbVie/Abbott, 12, investigator for clinical trials, Australian Rheumatology Association, 4, Biogen,
12, investigator for clinical trials, Emerald, 12, investigator for clinical trials, eTherapeutic Guidelines Australia, 6, Novar-
tis, 12, investigator for clinical trials, Roche, 6, 12, investigator for clinical trials, Sanofi, 12, investigator for clinical trials,
Sun, 12, investigator for clinical trials, Syneos, 12, investigator for clinical trials; T. Ishii: Asahi Kasei, 5, Astellas,
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6, Chugai, 6, Eisai, 2, Janssen, 6, Ono, 6, Sanofi, 6; N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1; L. Meng: AbbVie, 3, 11;w. zhao: AbbVie/Abbott, 3; I. Lagunes: Abb-
Vie/Abbott, 3; A. Romero: AbbVie, 3, 11; P. Wung: AbbVie/Abbott, 3; d. blockmans: GlaxoSmithKlein(GSK),
2, Roche, 5.

Abstract Number: 0771

Arid5b Controls Pathologic Inflammatory versus Invasive Fibroblast
Behavior

Angela Zou1, Suppawat Kongthong2, Cassandra Murphy2, Gerald Watts3, Alisa Mueller4 and Michael Brenner5,
1Harvard Medical School, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Harvard Medical School,
Brookline, MA, 4Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 5Brigham and Women’s Hospital,
Harvard Medical School, Newton, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 9:15AM–10:45AM

Background/Purpose: Synovial fibroblasts assume both inflammatory and tissue invasive roles in rheumatoid arthritis (RA).
Recent studies have shown that these inflammatory and invasive functions are enacted by transcriptionally distinct fibroblast
subsets. Thus, a major question in the field is, what mechanism regulates these disparate pathologic states? Here, we show
that the transcription factor Arid5b plays a dual role in inhibiting the inflammatory activation of fibroblasts while enhancing
their invasiveness, providing a basis for the differential programming of these pathologic fibroblast phenotypes in RA.

Methods: We used single-cell and bulk RNA sequencing (RNA-seq) data from our lab and published datasets to analyze
ARID5B expression in synovial fibroblasts. We then stimulated human RA-derived synovial fibroblast lines with cytokines
to assess regulation of ARID5B expression in vitro. Using CRISPR/Cas9, we deleted Arid5b in synovial fibroblasts and

Figure 1: Regulation of ARID5B expression in synovial fibroblasts. (A) Heatmap of TFs upregulated in synovial fibroblasts from single-cell RNA-seq
of active RA (RA-N: treatment-naive, RA-R: treatment-resistant) relative to healthy control (HC) or RA remission (Rem). TFs are colored by their log2
(fold change) in each pairwise differential expression analysis listed. (B) Boxplot of ARID5B expression in bulk RNA-seq of sorted fibroblasts and
leukocytes from RA and osteoarthritis (OA) synovium. (C) RT-qPCR of ARID5B expression in synovial fibroblasts stimulated with key cytokines
implicated in RA. The combined stimulation (red) consists of IFNg, TNFa, IL17a, and IL-1B, whereas other ARID5B-inducing stimulations are in
orange.
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utilized RT-qPCR, RNA-seq, ELISA, Western blot, and transwell invasion assays to test the inflammatory and invasive func-
tions of Arid5b. We identified target genomic regions bound by Arid5b with CUT&RUN sequencing and used co-
immunoprecipitation (co-IP) to determine the protein binding partners of Arid5b.

Results: Through single-cell RNA-seq analyses, we found several transcription factors (TFs) to be upregulated in synovial
fibroblasts from active RA compared to healthy control or RA remission, including ARID5B (Fig 1A). While some TFs harbor
known links to RA pathology via interferon (STAT1, IRFs), Notch (HES4), or hypoxia (EPAS1) pathways, ARID5B is poorly
understood in fibroblasts. Moreover, through bulk RNA-seq analysis of synovial fibroblasts and leukocytes, we observed a
fibroblast-specific upregulation of ARID5B in RA compared to osteoarthritis (Fig 1B). Among RA-associated cytokines, IFNγ
in combination with TNFα, IL-17α, and IL-1β most bly induces ARID5B (Fig 1C). Upon Arid5b deletion, fibroblasts exhibit
enhanced induction of IL6, CXCL8, and key inflammatory markers following cytokine stimulation (Fig 2A-B). Simultaneously,
Arid5b deletion abrogates fibroblast invasiveness (Fig 2C) and reduces expression of Ezrin, a key actin cytoskeleton regula-
tor and driver of cell invasion (Fig 2D). To ascertain how inflammation and invasion are reciprocally regulated by Arid5b, we
identified direct target genes of Arid5b through CUT&RUN sequencing of Arid5b-bound DNA enriched via distinct antibod-
ies. Peak enrichment analyses show that Arid5b binds both inflammatory and invasive gene loci in synovial fibroblasts (Fig
3A-B). By co-IP, Arid5b complexes with histone deacetylases (HDACs) and the Phf2 histone demethylase, suggesting that
Arid5b modifies histones and chromatin accessibility at these target genes (Fig 3C-D).

Figure 2: Effects of Arid5b on synovial fibroblast inflammatory and invasive phenotypes. (A) ELISA measuring IL6 and CXCL8 levels in supernatant
collected from wild-type, non-targeting control synovial fibroblasts (NTC) and Arid5b-deficient synovial fibroblasts (Arid5b-KO), either unstimulated
or following cytokine stimulation. (B) Volcano plot of differentially expressed genes in Arid5b-KO versus NTC synovial fibroblasts subjected to cyto-
kine stimulation and bulk RNA-seq. Key inflammatory genes induced by Arid5b deletion are indicated with arrows. (C) Top, left: Transwell invasion
assay schematic. Top, right: Quantitation of total cellular invasion by NTC and Arid5b-KO synovial fibroblasts stimulated with Pdgfbb as chemoat-
tractant, with unstimulated NTC fibroblasts as negative control. Bottom: Representative microscopy images of invading fibroblasts from each con-
dition, stained with propidium iodide. (D) Western blot of relative Ezrin expression in NTC and Arid5b-KO fibroblasts.
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Conclusion: Arid5b suppresses the fibroblast inflammatory program while activating the invasive program, thereby decou-
pling inflammatory and invasive fibroblast phenotypes. As Arid5b regulates histone editing, it may also serve as a mechanism
for epigenetic control of fibroblast behavior. These advances may inform strategies to therapeutically reprogram pathologic
fibroblast states in arthritis.

Disclosure: A. Zou:; S. Kongthong: None; C. Murphy: None; G. Watts: None; A. Mueller: None; M. Brenner:
GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Moderna, 2.

Abstract Number: 0772

Global Recruiting Patterns Are Associated with Placebo Response Rates
in Clinical Trials of Psoriatic Arthritis

Andreas Kerschbaumer1, Marlene Steiner2, Suzanne D. Khalili1, Daniel Aletaha3 and Josef Smolen4, 1Medical University
of Vienna, Vienna, Wien, Austria, 2Medical University Vienna, Vienna, Wien, Austria, 3Department of Medicine III, Division
of Rheumatology, Medical University of Vienna, Wien, Austria, 4Medical University of Vienna, Vienna, Austria

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 9:15AM–10:45AM

Figure 3: Mechanism of Arid5b function in synovial fibroblasts. (A) Left: Venn diagram enumerating the Arid5b-bound gene promoters captured by
each distinct Arid5b antibody in CUT&RUN sequencing of synovial fibroblasts. Right, top: List of select inflammatory (red) and invasive (purple)
genes bound by Arid5b at the promoter region in all three CUT&RUN reactions. Right, bottom: Peak enrichment at the IL6 gene locus for each
Arid5b CUT&RUN reaction, compared to input and IgG isotype negative controls. (B) Select Gene Ontology terms related to inflammation (red)
and invasion (purple) that are significantly enriched upon pathway analysis of Arid5b-bound genes. (C) Co-IP for Arid5b binding to histone editors
in fibroblasts. Immunoblotting for Hdac2 (histone deacetylase) and Phf2 (histone demethylase) following Arid5b pulldown from fibroblast lysates
(IP:Arid5b), with IgG pulldown as negative control and input lysate as positive control. (D) Working model for how Arid5b reciprocally regulates
the contrasting inflammatory and invasive functions of synovial fibroblasts.
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Background/Purpose: Therapeutic advances of the recent past have led to significant changes in clinical practice when
treating patients with psoriatic arthritis (PsA). Since the advent of biological disease modifying anti-rheumatic drugs
(DMARD), double-blind randomized controlled trials (RCT) have been the mainstay of drug development. In rheumatoid
arthritis clinical trials, over time, a significant increase in placebo response (PBO) rates has been observed, and it is unclear
whether this likewise applies to PsA clinical trials. We also hypothesized that one element contributing to increasing placebo
responses are changing recruitment patterns with an increasing move towards geographic areas with less affluent health
care systems.

Methods: We analysed the placebo arms of all available trials with reports on ACR response rates at week 12. To ensure
completeness of trial acquisition, we identified all placebo controlled RCTs investigating biological or targeted synthetic
DMARDs in PsA patients with established csDMARD background therapy until December 19th, 2023. First, we quantified
the association of ACR20 PBO rates with the study start year. Next, to assess geographic distribution, we extracted the
numbers of recruiting centres per country from the original articles or from clinicaltrials.gov. We then used world bank data
on the per capita gross national income (GNI) of each recruiting country to calculate a weighted GNI per study and per-
formed linear mixed model regression with a random effect on study level, weighted by the number of patients per study,
and adjusted for the global trend of rising GNPs over time. Statistics were conducted using R (version 4.3.1).

Results: For complete trial evaluation, two independent researchers screened in total 2.389 articles, of which 154 were
assessed in detail, with 51 reports finally fulfilling the criteria for trial analysis. Of the included studies the year of study start
ranged from 1996 to 2019. A significant positive association of PBO with the study start year was found (estimate: 0.92
±0.16;p< 0.001). Recruitment areas have expanded from initially covering only North America to an increasing global recruit-
ment over time (Figure 1), with more recent studies being conducted in less affluent countries. We identified a strong and sig-
nificant negative association of the weighted and normalised GNP per study and PBO rates in a study, with an estimate of an
ACR20 response -5.22%±1.13 per 10.000 international Dollars (p< 0.001;Figure 2).

Figure 1. Patterns of recruiting centers (per country) from 1996 to 2019 (study start).
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Conclusion: PBO rates are rising over time, in parallel to the change of geographic recruiting patterns, with more recent
RCTs recruiting increasingly in less affluent countries. Our data support the hypothesis that geographic recruitment changes
are a significant contributor to the higher placebo rates observed in more recent clinical trials. One explanation may be the
more limited access to health care and innovative therapies in less affluent countries, leading to preference for inclusion in
clinical trials and subsequently also higher regression to the mean, which manifests as placebo response. These effects
should have implications for sponsors, investigators, patients, health care providers and political stakeholders.

Disclosure: A. Kerschbaumer: AbbVie, 2, Böhringer-Ingelheim, 12, Conference attendance, Galapagos, 6, Janssen,
1, 2, 6, Lilly, 2, 12, Travel/Conference attendance, MSD, 6, Novartis, 6, Pfizer, 6, UCB, 2; M. Steiner: None;
S. Khalili: None; D. Aletaha: AbbVie, 2, 5, 6, Galapagos, 2, 5, 6, Gilead, 2, 5, 6, Janssen, 2, 5, 6, Lilly, 2, 5, 6, Merck,

Figure 2. Association of American College of Rheumatology 20% response rates with the study start (year) per study in placebo arms of PsA clin-
ical trials. The size of the bubbles represents the number of patients in each placebo arm analyzed.

Figure 3. Association of American College of Rheumatology 20% response rates with the weighted gross national income (GNI) per study in pla-
cebo arms of PsA clinical trials. The size of the bubbles represents the number of patients in each placebo arm analyzed.
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2, 5, 6, Novartis, 2, 5, 6; J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro, 6, Bristol-Myers Squibb, 6, Cel-
gene, 6, Celltrion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck Sharp & Dohme, 6, Novartis, 5, 6,
Pfizer, 6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6.

Abstract Number: 0773

Anti-Citrullinated Histone Antibody CIT-013 Targets NETs in Inflamed
Joints and Halts NET-mediated Joint Deterioration

Leonie Middelink1, Annemarie Kip2, Maarten van der Linden3, Sangeeta Kumari2, Stephanie van Dalen2, Josephine
Stein4, Tirza Bruurmijn2, Martyn Foster5, Peter van Zandvoort2, Patrick Round2, Eric Meldrum2, Helmuth van Es2 and
Renato Chirivi2, 1Citryll, Oss, Noord-Brabant, Netherlands, 2Citryll BV, Oss, Noord-Brabant, Netherlands, 3Citryll BV,
Oss, Netherlands, 4Citryll BV, Oss, Noord-Holland, Netherlands, 5Experimental Pathology Consultancy, Benfleet,
United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 9:15AM–10:45AM

Background/Purpose: Neutrophil extracellular traps (NETs) contribute to the pathophysiology of many immune-mediated
inflammatory diseases (IMIDs). Though NETosis-targeting therapeutics have shown potential as effective treatments, cur-
rently there are no NET-specific therapies available. We have developed CIT-013, a first-in-class monoclonal antibody spe-
cifically targeting citrullinated histones H2A and H4 in NETs, having a unique dual mode of action by inhibiting NET release
and enhancing macrophage-mediated NET clearance. CIT-013 has shown safety and tolerability in phase 1 clinical trials.

The aims of the study described here were to investigate CIT-013’s target engagement in a mouse model of collagen-
induced arthritis (CIA), and in a human model of low-grade LPS induced inflammation. Furthermore, we provide evidence
for CIT-013’s potential application in rheumatoid arthritis (RA) patients by showing presence of its target in human RA serum
and inflamed synovial tissue.

Methods: To assess the efficacy of CIT-013 in the CIA mouse model, a mouse variant of CIT-013 was used (mCIT-013).
Disease progression was monitored by visual arthritis scoring, and paw sections were used to study the histological features
of bone and cartilage erosion. In a separate CIA study, radiolabeled mCIT-013 was administered to study the biodistribution
of the antibody. CIT-013’s target was determined in human RA synovial tissue and serum samples with the use of standard
histological staining techniques and an in-house CIT-013 epitope detection ELISA. Inhibition of NET release was investi-
gated in LPS-challenged healthy human volunteers with the use af a citrullinated histone 3 detection ELISA.

Results: Therapeutic treatment of CIA mice with mCIT-013 halted progression of pannus formation, cartilage damage and bone
resorption. In fact, when using radiolabeled mACHAwe found that it specifically localizes to the inflamed joints in CIA mice where
we have previously shown NETs to accumulate and disappear upon therapeutic CIT-013 treatment (Chirivi et al, 2021). In human
RA synovial tissue CIT-013 epitope levels correlate with the observed histological inflammation grade, whereas in human RA
serum CIT-013’s target was significantly enhanced compared to healthy volunteer samples. LPS nano-dosing in healthy volun-
teers induced an increase in circulating NETs which was completely inhibited by CIT-013 treatment at two dose levels.

Conclusion: Together, this demonstrates that CIT-013 can target its epitopes in inflamed joints, suppresses the proinflam-
matory properties of NETs, and thereby has therapeutic potential for IMIDs like RA. This strengthens further the potential of
CIT-013 as a unique therapeutic approach for NET-associated diseases with unmet therapeutic needs.

CIT-013 is expected to enter phase 2 proof-of-concept clinical trials in RA and Hidradenitis suppurativa during 2024.

1615

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: L. Middelink: Citryll BV, 2; A. Kip: Citryll BV, 3, 11;M. van der Linden: Citryll BV, 3, 11; S. Kumari: Citryll
BV, 3, 11; S. van Dalen: Citryll BV, 3, 11; J. Stein: Citryll BV, 3, 11; T. Bruurmijn: Citryll BV, 3, 11; M. Foster: None;
P. van Zandvoort: Citryll BV, 3, 11; P. Round: Citryll BV, 2; E. Meldrum: Citryll BV, 3, 11; H. van Es: Citryll BV, 4, 11;
R. Chirivi: Citryll BV, 3, 11.

Abstract Number: 0774

A Multicenter, Randomized, Controlled Trial to Evaluate
the Effects of Low-dose Glucocorticoids Compared to Stopping
Glucocorticoids to Maintain Remission of Granulomatosis with
Polyangiitis: The TAPIR Trial

Peter Merkel1, Christian Pagnoux2, Nader Khalidi3, Ulrich Specks4, Curry Koening5, Carol Langford6, Larry Moreland7,
Paul Monach8, Jason Springer9, Shubhasree Banerjee1, Simon Carette10, Rennie Rhee1, Medha Soowamber11, Kenneth
Warrington4, Renee Borchin12, Cristina Burroughs13, Carol McAlear1, David Cuthbertson13 and Jeffrey Krischer13,
1University of Pennsylvania, Philadelphia, PA, 2Mount Sinai Hospital, Toronto, ON, Canada, 3McMaster University,
Hamilton, ON, Canada, 4Mayo Clinic, Rochester, MN, 5University of Texas Dell Medical School, Austin, TX, 6Cleveland
Clinic, Moreland Hills, OH, 7University of Colorado, Denver, CO, 8VA Boston Healthcare System, Boston, MA, 9Vanderbilt
University Medical Center, Franklin, TN, 10Mount Sinai Hosptial, Toronto, ON, Canada, 11University of Toronto, Toronto,
ON, Canada, 12University of South Florida, Tampa, 13University of South Florida, Tampa, FL

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 9:15AM–10:45AM
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Background/Purpose: Use of low-dose glucocorticoids to maintain remission in patients with granulomatosis with polyan-
giitis (GPA) remains controversial. Additionally, there is no consensus on how to taper glucocorticoids in the late phases of
clinical trials of GPA. The Assessment of Prednisone In Remission (TAPIR) trial aimed to evaluate the efficacy and safety of
low-dose glucocorticoids for maintenance of remission of GPA.

Methods: Patients with GPA were eligible for TAPIR if they were i) within one year of treatment to induce remis-
sion for active disease; ii) in remission (BVAS/WG=0); and iii) receiving prednisone 5-20 mg/day. After tapering to
prednisone 5 mg/day patients were randomized to either remain on prednisone 5 mg/day until Month 6 (M6) or
taper off prednisone to 0 mg/day in 4 weeks and remain off glucocorticoids until M6. Other immunosuppressive
therapy was continued. The primary outcome (M6) was rate of relapse, defined as a physician decision to
increase the dose of glucocorticoids to treat GPA. Secondary outcomes included safety, patient-reported out-
comes (PROs: PROMIS domains, SF-36), duration of remission, and severity of relapses. Patients were enrolled
at 9 sites in US/Canada, or through an online system. Relapse rates were compared using logistic regression.
Changes in PROs from baseline to M6 were compared by linear mixed effects models. Times to first relapse
were compared by log-rank test.

Results: 143 evaluable patients with GPA were randomized to the 5 mg/day prednisone group (N=72) or the 0 mg/day
prednisone group (N=71). There were no differences in the baseline demographic and disease characteristics between arms
(Table 1). Rituximab was prescribed for 54% of patients during the trial.

Figure 1: Relapse rates in the TAPIR trial
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For the primary outcome of relapse by Month 6, 11/71 (15.5%) patients in the 0 mg arm experienced a relapse of GPA
vs. 3/73 (4.2%) patients in the 5 mg arm, OR 4.22 (95% CI: 1.1-15.8), Figure 1A. When stratified by use of rituximab, there
was no difference in the proportion with relapse at M6 for patients taking rituximab [0mg vs 5mg:8.8% vs. 6.1%, OR 1.50
(CI: 0.23-9.62), p=0.667] but for patients not taking rituximab, those in the 0 mg arm relapsed significantly more often than
patients in the 5 mg arm [20.0% vs. 2.6%, OR 9.50 (CI 1.11-81.67), p=0.023]. Time to relapse was significantly shorter in the
0 mg arm vs. the 5 mg arm (p=0.026, Figure 2). All but one relapse during the trial were minor (93%). There were no differ-
ences between arms in change from Baseline to M6 for PROs [PROMIS Fatigue, Pain Interference, Physical Function; SF-
36]. 6 serious adverse events occurred in 5 patients: 5 in the 0 mg arm and 1 in the 5 mg arm p=0.492. 10 infections
occurred in the 0 mg arm and 4 in the 5 mg arm, p=0.555.

Conclusion: In GPA, after induction of remission, use of low-dose prednisone (5 mg/day) prevents more disease relapses
over 6 months than being fully off prednisone (0 mg/day), but does not impact PROs. With either dose of prednisone the risk
of a major relapse is extremely low. The benefit of low-dose prednisone (5 mg/day) to prevent minor flares is seen only
among patients treated with a non-rituximab-based regimen. These results have important implications for clinical practice
and clinical trial design.

Disclosure: P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5,
Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMD-
Serano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx,
2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer,
2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; C. Pagnoux:
AstraZeneca, 2, 6, CSL Vifor, 2, GSK, 2, 6, Otsuka, 2, 6; N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1; U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehrin-
ger-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar
Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5; C. Koening: Amgen, 6; C. Langford: AbbVie/Abbott, 12, Non-
paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers Squibb(BMS), 5, 12, Non-paid consultant,
GlaxoSmithKlein(GSK), 5; L. Moreland: None; P. Monach: HI-Bio, 2; J. Springer: Neovii, 2, NS Pharma, 1;
S. Banerjee: None; S. Carette: None; R. Rhee: None; M. Soowamber: AbbVie/Abbott, 1, GlaxoSmithKlein(GSK), 6;
K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; R. Borchin: None; C. Burroughs: None;
C. McAlear: None; D. Cuthbertson: None; J. Krischer: None.

Figure 2: Time to Disease relapse in the TAPIR Trial
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Abstract Number: 0775

A Phase 3, Randomized, Double-Blind, Multicenter, Placebo-Controlled
Study of Inebilizumab in IgG4-Related Disease (MITIGATE): Primary
Efficacy and Safety Findings

John Stone1, Emma Culver2, Arezou Khosroshahi3, Wen Zhang4, Emanuel Della Torre5, Kazuichi Okazaki6, Yoshiya Tanaka7,
Matthias Löhr8, Nicolas Schleinitz9, Lingli Dong10, Hisanori Umehara11,Marco Lanzillotta12, ZacharyWallace13,Mikael Ebbo14,
George Webster15, Ferran Martinez Valle16, Manu Nayar17, Vinciane Rebours18, Cory Perugino19, Xinxin Dong20, Yanping
Wu20, Nishi Rampal20 and Daniel Cimbora20, 1Massachusetts General Hospital, Harvard Medical School, Concord, MA, 2John
Radcliffe Hospital, and Nuffield Department of Medicine, University of Oxford, Oxford, United Kingdom, 3Emory University,
Atlanta, GA, 4Peking Union Medical College Hospital, Dong Cheng Qu, China (People’s Republic), 5Ospedale San Raffaele,
Milan, Italy, 6University of Occupational and Environmental Health, Osaka, Japan, 7Department of Internal Medicine,
University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 8Karolinska Institutet, Stockholm,
Sweden, 9Aix Marseille university, AP-HM, Marseille, France, 10Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, China (People’s Republic), 11Department of Rheumatology and Immunology, Nagahama City Hospital,,
Nagahama, Shiga 526-0043, Japan, Japan, 12IRCCS Ospedale San Raffaele, Milano, Italy, 13Massachusetts General Hospital,
Newton, MA, 14Aix-Marseille Université, Marseille, France, 15University College Hospital London, London, United Kingdom,
16Vall d’Hebron Hospital, Barcelona, Spain, 17Freeman Hospital, Newcastle Upon Tyne, United Kingdom, 18Beaujon Hospital,
Université Paris-Cité, France, 19Massachusetts General Hospital, Boston, MA, 20Amgen Inc., Thousand Oaks, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: IgG4-related disease (IgG4-RD) is a rare, systemic, fibroinflammatory disease characterized by
unpredictable and recurring flares, leading to organ damage and decreased quality of life. The role of B cells in the patho-
physiology of IgG4-RD and existing clinical experience suggest that B cell depletion may be an effective therapeutic avenue.
Inebilizumab (INEB) is a humanized, glycoengineered, CD19-directed, monoclonal antibody that depletes B cells effectively
in a targeted manner. The aim is to evaluate the efficacy and safety of inebilizumab monotherapy for reducing the risk of flare
in adult participants with IgG4-RD.

Table 1: Demographics and Baseline Characteristics
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Methods: The MITIGATE trial (NCT04540497), conducted at 80 sites in 22 countries, enrolled adult patients who met the
ACR/EULAR Classification Criteria for IgG4-RD with a score ≥20. Key eligibility criteria included a history of multiorgan dis-
ease and active disease at screening. Participants were stratified based on newly diagnosed vs. recurrent disease. Random-
ization was 1:1 with INEB 300 mg IV or Placebo (PBO) treatment on Day 1, 15, and Week 26 of the 52 week Randomized
Controlled Period (RCP). Corticosteroids were normalized to 20 mg/day prednisone at the time of randomization and were
tapered to discontinuation at the end of study Week 8. An IgG4-RD flare was defined as new or worsening signs and symp-
toms of IgG4-RD activity that met one or more organ-specific flare criteria developed for this study. The primary endpoint
was time to first adjudication committee (AC)-determined and investigator-treated IgG4-RD flare during the RCP. Key sec-
ondary endpoints included annualized flare rate during the RCP and the proportion of participants achieving flare-free,
treatment-free complete remission or corticosteroid-free complete remission at Week 52. Safety was evaluated.

Results: 135 subjects were randomized and received at least one dose of INEB (n=68) or PBO (n=67). Baseline demo-
graphics and disease characteristics were generally balanced between those receiving INEB and PBO (Table 1).

Figure 1: Kaplan Meier Plot for Primary Endpoint

Table 2: Key Secondary Endpoints for participants receiving INEB and PBO at Week 52
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The primary endpoint was met, with INEB treatment significantly reducing the risk of IgG4-RD flares compared to PBO dur-
ing RCP (hazard ratio 0.13; 95% CI: 0.06, 0.28; p< 0.0001) (Figure 1). The statistically significant treatment effect of INEB
compared to PBO was seen for all key secondary endpoints (Table 2).

During the RCP, 66 (97.1%) INEB and 66 (98.5%) PBO participants had ≥1 treatment emergent adverse event (TEAE), the
most frequent ( >10%) were COVID-19 (16 [23.5%] INEB, 13 [19.4%] PBO), lymphopenia (11 [16.2%] INEB, 6 [9.0%]
PBO), and UTI (8 [11.8%] INEB, 4 [6.0%] PBO). No subjects died; no SAE occurred in >1 subject. AEs of special interest
included infusion related reactions in 3 (4.4%) INEB and 5 (7.5%) PBO and serious and/or opportunistic infections in
6 (8.8%) INEB and 2 (3.0%) PBO. In INEB participants, serious infections included COVID-19, appendicitis, and diverticulitis,
and opportunistic infections were herpes zoster.

Conclusion: The MITIGATE trial, the first randomized, double-blind, placebo-controlled study ever conducted in IgG4-RD,
establishes the safety and efficacy of CD19-targeted B cell depletion with inebilizumab in IgG4-RD.

Disclosure: J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2;
E. Culver: Amgen Inc., 2, 12, MITIGATE Committee Member; A. Khosroshahi: Amgen Inc., 2, 12, MITIGATE Committee
Member, Sanofi, 2, 12, Advisory board participant, Viela Bio, 2, 12, Advisory board participant; W. Zhang: Amgen Inc.,
2, 12, MITIGATECommitteeMember; E. Della Torre: Amgen Inc., 2, 12, MITIGATE CommitteeMember;K. Okazaki: Amgen
Inc., 12, MITIGATE Committee Member; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer Ingel-
heim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6;M. Löhr: Amgen
Inc., 12, MITIGATE Committee Member; N. Schleinitz: Amgen Inc., 2, 12, MITIGATE Committee Member; L. Dong: Amgen
Inc., 12, MITIGATE Committee Member; H. Umehara: Amgen Inc., 12, MITIGATE Committee Member; M. Lanzillotta:
Amgen Inc., 12, MITIGATE Committee Member; Z. Wallace: Amgen Inc., 2, 12, MITIGATE Committee Member; M. Ebbo:
Amgen Inc., 12, MITIGATE Committee Member; G. Webster: Amgen Inc., 12, MITIGATE Committee Member; F. Martinez
Valle: Amgen Inc., 12, MITIGATE Committee Member; M. Nayar: Amgen Inc., 12, MITIGATE Committee Member;
V. Rebours: Amgen Inc., 12,MITIGATECommitteeMember;C. Perugino: Amgen Inc., 2, 12,MITIGATECommitteeMember;
X. Dong: Amgen Inc., 3, 11; Y. Wu: Amgen Inc., 3, 11; N. Rampal: Amgen Inc., 3, 11; D. Cimbora: Amgen Inc., 3, 11.

Abstract Number: 0776

Follicular Dendritic Cell PD-L1 Expression Promotes Autoreactive
Germinal Center Formation

Elliot Akama-Garren1, Yingying Zhang2, Balthasar Heesters3, Padraic Fallon4 and Michael Carroll2, 1Harvard Medical
School, Boston, MA, 2Boston Children’s Hospital, Boston, MA, 3Utrecht University, Utrecht, Netherlands, 4Trinity College
Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Germinal center (GC) responses generate humoral immunity through coordinated interactions
between B cells and T follicular helper (TFH) and T follicular regulatory (TFR) cells. Despite high expression of PD-1 by TFH
and TFR cells, the function of its ligand PD-L1 in the GC remains unknown. We hypothesized that PD-L1 has an orthogonal
function in the GC, where it directly modulates TFH and TFR functionality via PD-1 to tune availability of T cell help.
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Methods: We characterized the stromal cell compartment in secondary lymphoid organs by performing single cell RNA sequenc-
ing on human tonsils andmouse Peyer’s Patches and integrating these datawith publicly available datasets. To investigate the func-
tional significance of follicular dendritic cell (FDC) expression of PD-L1, we crossed Cxcl13Cre mice with Pdl1fl/fl mice to generate
mice with conditional deletion of PD-L1 in FDCs. To visualize and quantify cellular dynamics in vivo, we adoptively transferred fluo-
rescently labeled lymphocytes into mice and performed intravital multiphoton microscopy on skin draining lymph nodes.

Results: Integrated analyses of human and mouse secondary lymphoid organs revealed that FDCs are heterogenous across
tissues and species. FDCs also express PD-L1 and this expression is increased in autoantibody disease, although is not cor-
related with other changes in FDC gene expression. FDC specific deletion of PD-L1 decreases GC formation and prevents loss
of B cell tolerance measured by entry of naïve B cells into autoreactive GCs. Autoreactive B cells also express increased PD-L1
and B cell specific deletion of PD-L1 similarly hinders GC responses. In contrast, mixed bone marrow chimeras and compet-
itive transfer experiments revealed an immunosuppressive cell-autonomous function of PD-L1 in GC B cells, suggesting that
PD-L1 has a unique non-cell autonomous function on FDCs and naïve B cells. Intravital multiphotonmicroscopy demonstrated
that FDC PD-L1 controls TFH and GC B cells by promoting stable T-B contacts. Single cell analyses of TFH cells revealed that
PD-1 expression is highly correlated with Sostdc1 expression, which has been shown to promote TFR formation. Mechanis-
tically, PD-L1 limits TFH production of Sostdc1, thereby suppressing TFR differentiation and enabling the GC response.

Conclusion: Here, we show that PD-L1 tunes T-B collaboration in the GC to promote humoral immunity. These findings
uncover an immunogenic non-cell autonomous role of PD-L1 that is orthogonal to its well-established role in suppression
of cell mediated immunity. We propose a model in which levels of PD-L1 on FDCs and bystander B cells tune the GC
response by manipulating the follicular T cell compartment.

Disclosure: E. Akama-Garren: None; Y. Zhang: None; B. Heesters: None; P. Fallon: None; M. Carroll: None.

Abstract Number: 0777

Rheumatoid Factor B Cell Clones Proliferate Predominantly as Atypical
Memory B Cells in Reactive Cervical Lymph Node Follicles Compared to
Extrafollicular Sites in Affected Salivary Glands of SjS Patients

Theodoros Ioannis Papadimitriou1, Jing Jing Wang2, Xuehui He3, Sidney van der Zade4, Massis Krekorian5, Prashant
Singh6, Erik Dik5, Ger Pruijn5, Tom Gordon2, Hans Koenen7, Martijn Huijnen8 and Rogier Thurlings1, 1Radboudumc,
Department of Rheumatology, Nijmegen, Gelderland, Netherlands, 2Flinders University, Adeleide, Australia,
3Radboudumc, Nijmegen, Netherlands, 4Radboudumc, Amsterdam, Netherlands, 5Radboudumc, Nijmegen,
Gelderland, Netherlands, 6Radboudumc, Department of Medical BioSciences, Nijmegen, Netherlands, 7Radboudumc,
Department of Medical Immunology, Nijmegen, Gelderland, Netherlands, 8Radboudumc, Department of Medical
BioSciences, Nijmegen, Gelderland, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Sjögren’s syndrome (SjS) is a chronic inflammatory disorder, characterized by formation of autoan-
tibodies. Over time rheumatoid factor (RF) clones can give rise to cryoglobulinemic vasculitis and extranodal marginal zone
lymphoma. The latter typically presents in the salivary glands. It is generally speculated that this results from ectopic prolifer-
ation of RF clones in the salivary glands.

1622

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: We performed 18F-fluorolevothymidine PET-scans to identify proliferating cells in affected salivary glands and
reactive cervical lymph nodes in patients with severe SjS. All included patients (n=16) satisfied the ACR classification criteria.
Ultrasound guided biopsies were performed based on PET-avidity. To comparatively characterize SjS autoreactive B cell
responses we combined mass-spectrometry antibody sequencing of RF, anti-Ro60, anti-Ro52 and anti-La with multi-omic
single-cell analysis (RNAseq, BCRseq, CITEseq) of sorted B cells.

Results: Reactive cervical lymph nodes were enriched for FCRL5+ and interferon-response gene expressing B cells. RF
clones proliferated as large IgM+ ZEB+ atypical memory B cell clones in lymph node follicles. There they co-expressed
FCRL5, FGR and HCK, enhancers of B cell receptor-mediated activation to immune complexes. SjS LN FCRL5+ memory
B cells were transcriptionally similar to a FCRL5+ population in tonsils of patients with chronic tonsilitis. In inflamed salivary
glands, RF B cells infiltrated as very large, highly intra-clonally diversified memory B cell clones and clonally related plasma
cells. There, only a small fraction of RF clones proliferated at a low level, expressing markers of dysfunction.

Anti-Ro60, anti-Ro52 and anti-La clones proliferated as small IgG1+ CXCR5- memory B cells clones in lymph nodes. In sal-
ivary glands, these clones did not proliferate. Instead, they infiltrated as a large number of small plasma cell clones that co-
localized with ductal epithelial cells.

After follow-up a number of patients developed clinically overt cryoglobulinemic vasculitis and lymphoma. Rheumatoid factor
clones were identified in cryoglobulins that dominated in previous biopsies.

Conclusion: RF clones predominantly proliferate in reactive cervical lymph nodes compared to affected salivary glands of SjS
patients. In lymph nodes RF occur as atypical FCLR5+ memory B cell clones, which give rise to highly intra-clonally diversified
memory B cell clones that dominate affected salivary glands. These precede cryoglobulinemic vasculitis and lymphomagenesis.

Disclosure: T. Papadimitriou: None; J. Wang: None; X. He: None; S. van der Zade: None; M. Krekorian: None;
P. Singh: None; E. Dik: None; G. Pruijn: None; T. Gordon: None; H. Koenen: None; M. Huijnen: None;
R. Thurlings: None.

Abstract Number: 0778

Comprehensive Immune Profiling of Anti-CD19 Chimeric Antigen
Receptor T-Cell Therapy in Patients with Autoimmune Disease

Justin Chou1, Ricardo Grieshaber-Bouyer2, Michelle J Wu3, Christina Bergmann2, Jule Taubmann4, Fabian Müller5, Aline
Bozec4, Tobias Rothe2, Andreas MAckensen6, Amber Podoll7, Jonathan Gutman7, Aiden Haghikia8, Dimitrios Mougiakakos9,
Gary Tong3, Pouya Kheradpour3, Francis Kim10, Prameela Ramesan10, Brandon Kwong10, Kunbin Qu10, Bishwa Ganguly10,
Dominic Borie10, James Chung10 and Georg Schett11, 1Kyverna Therapeutics, Emeryville, CA, 2Department of Medicine 3 -
Rheumatology and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen,
Erlangen, Germany, 3Verily Life Sciences, South San Francisco, CA, 4Friedrich-Alexander Universität Erlangen-Nürnberg and
Universitätsklinikum Erlangen, Erlangen, Germany, 5Department of Medicine
5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen,
Germany, 6Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU)
and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 7University of Colorado Anschutz Medical Campus, Aurora, CO, 8Otto-
von-Guericke University, Magdeburg, Germany, 9Otto-von-Guericke University, Magdeburg, Germany, Magdeburg, Germany,
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Background/Purpose: Anti-CD19 chimeric antigen receptor (CAR) T-cell therapy represents a promising advancement in the
treatment of autoimmune diseases, including systemic sclerosis (SSc), idiopathic inflammatory myopathy (IIM), lupus nephritis
(LN), and myasthenia gravis (MG) (Müller F, et al. N Engl J Med. 2024; Podoll A, et al. Lupus Science & Medicine. 2024;
Haghikia A, et al. Lancet Neurol. 2023). The deep B-cell depletion possible with anti-CD19 CAR T-cell therapy may provide
sustained treatment-free remission for patients with autoimmune diseases; however, a thorough understanding of the immune
modulating effects remains to be elucidated. The aim of this study was to profile the cellular and molecular changes to the
immune cell populations of patients with autoimmune disease before and after anti-CD19 CAR T-cell therapy.

Methods: Peripheral blood mononuclear cells (PBMCs) were collected at baseline and during early B-cell reconstitution post-
CAR T-cell therapy from 6 patients with autoimmune disease, including SSc (n=2), IIM (n=2), LN (n=1), and MG (n=1), and
5 untreated healthy donors (HDs). Post-CAR T-cell sample collection coincided with clinical improvements and normalization
of disease-related biomarkers. Samples were analyzed via a multi-omics approach using Verily’s Immune ProfilerTM platform.
Twenty-four different subsets encompassing myeloid, T, B, and NK cells were sorted from each sample using FACS with val-
idated cell markers. Gene expression (RNA-seq), chromatin accessibility (assay for transposase-accessible chromatin
sequencing [ATAC-seq]), protein expression (targeted protein estimation by sequencing [TaPE-seq]), and next-generation
sequencing were assessed. Computational analysis was performed with quality control (QC) assessment.

Results: A total of 1,114 sequencing datasets generated from immune cell subsets from patients and HDs met QC criteria.
Immune cell type-specific gene sets were identified that aligned with published data (Fig. 1) (Ota M, et al. Cell. 2021). In addi-
tion, a t-distributed stochastic neighbor embedding plot identified distinct clusters representing each sorted immune cell
subset (Fig. 2). In a pooled phenotypic analysis of all patient samples, the proportion of transitional B and CD56hi NK cells
increased, and memory B and naive T cells decreased post-CAR T-cell therapy compared to baseline. A set of 6,424 differ-
entially expressed genes, 161 differentially expressed proteins, and 53,321 differentially accessible chromatin regions (nom-
inal p< 0.05) were observed across different immune cell subsets post-CAR T-cell therapy compared to baseline. Using
principal component analysis of RNA-seq data, patients with autoimmune disease showed a trend toward convergence
with HDs following CAR T-cell therapy (Fig. 3), suggestive of gene expression normalization.

Heatmap of RNA-seq data showing unsupervised clustering of immune cell subpopulations and cell type-specific gene expression profiles. Specifi-
cally expressed genes included well-known lineage-specific transcription factors and cellular identity markers. Abbreviations: seq, sequencing.
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Conclusion: This study demonstrates the feasibility of conducting comprehensive multi-omics analyses on PBMCs from
patients with autoimmune disease pre- and post-CAR T-cell therapy. The observed molecular signatures in immune cell
subsets represent promising avenues for future investigations into the mechanisms underlying the clinical effects of CAR
T-cell therapy in autoimmune disease.

Disclosure: J. Chou: Kyverna Therapeutics, Inc., 3; R. Grieshaber-Bouyer: Bristol-Myers Squibb(BMS), 6, Kyverna
Therapeutics, Inc., 5; M. Wu: Verily Life Sciences, an Alphabet subsidiary, 3, 8; C. Bergmann: Kyverna Therapeutics,
Inc., 5; J. Taubmann: None; F. Müller: AstraZeneca, 2, 5, 6, BeiGene, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Janssen,
2, 6, Kite/Gilead, 1, 5, 6, 12, Travel, Miltenyi, 2, 6, Novartis, 2, 6, Sobi, 2, 6, Takeda, 2, 6; A. Bozec: None; T. Rothe:
None; A. MAckensen: Bristol-Myers Squibb(BMS), 1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gilead/Kite,
1, 2, 6, Ixaka, 1, Kyverna Therapeutics, Inc., 1, Miltenyi Biomedicine, 1, 2, 6, Novartis, 1, 2, 6; A. Podoll: Alexion, 5, Chi-
nook, 5, Genentech, 5, Immune Tolerance Network, 5, Mallinckrodt, 5, Novartis, 5, Roche, 5, Sana, 5; J. Gutman:
None; A. Haghikia: None; D. Mougiakakos: AbbVie/Abbott, 2, 6, Beigene, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Cel-
gene, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Miltenyi, 2, 6, Novartis, 2, 6; G. Tong: Verily Life Sciences, an
Alphabet subsidiary, 3, 8; P. Kheradpour: Verily Life Sciences, an Alphabet subsidiary, 3, 8; F. Kim: Kyverna Therapeu-
tics, Inc., 3; P. Ramesan: Kyverna Therapeutics, Inc., 3; B. Kwong: Kyverna Therapeutics, Inc., 3; K. Qu: Kyverna

tSNE visualization of RNA-seq data shows clustering of immune cell subset types. Each dot represents one immune cell subset from one patient or
healthy donor-derived sample. Note: outliers with dissimilar colors to their neighbors are from samples with low viability (<40%) or low cell recovery.
Abbreviations: tSNE, t-distributed stochastic neighbor embedding; seq, sequencing.

Two-dimensional PCA of RNA-seq data from healthy donors (n=5) and patients with autoimmune disease (n=6). Each dot represents RNA-seq
data across all cell subsets from one participant-timepoint, and arrows depict the magnitude and direction of change in PCA-space pre- to
post-CAR T-cell therapy. PC1 covers 10.1% and PC2 covers 8.7% of the overall variability. Abbreviations: CAR, chimeric antigen receptor;
PCA, principal component analysis; seq, sequencing.
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Therapeutics, Inc., 3; B. Ganguly: Kyverna Therapeutics, Inc., 3; D. Borie: Kyverna Therapeutics, Inc., 3; J. Chung:
Kyverna Therapeutics, Inc., 3; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeu-
tics, 6, Novartis, 6.
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Arcelus3 and Lauren Henderson10, 1Division of Immunology, Boston Children’s Hospital, Harvard Medical School,
Boston, MA, 2Boston Children’s Hospital, Georgetown, MA, 3Boston Children’s Hospital, boston, MA, 4Boston Children’s
Hospital, Boston, MA, 5Boston Children’s Hospital, Brookline, MA, 6Boston Children’s Hospital, Somerville, MA, 7Division
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Background/Purpose: T peripheral helper (Tph) cells accumulate in the joints of children with ANA+ oligoarticular juvenile
idiopathic arthritis (oligo JIA) and may provide pathogenic help to B cells. To understand Tph cell-B cell interactions in oligo
JIA, we immunophenotyped and characterized the repertoire of synovial fluid (SF) B cells.

Methods: Peripheral blood (PB) and/or SF samples were obtained from children with oligo JIA (ILAR criteria) and
adult/pediatric controls. To compare to other follicular lymphocytes, discard tonsils were collected from children
undergoing tonsillectomy for indications such as sleep apnea. Flow cytometry was used to immunophenotype B cells
and data were analyzed with FlowJo and OMIQ. Uniform manifold approximation and projections (UMAP) were cre-
ated by downsampling to 2,000, live CD19+ B cells from each sample. Cluster analysis was performed with Flow-
SOM. Genomic DNA was extracted from sorted naïve, CD21lo, non-switched memory, and switched memory B
cells and the immunoglobulin heavy chain was sequenced (Adaptive Biotechnologies). GraphPad Prism was used
for statistical analysis.

Results: Table 1 summarizes study participants. We found immunophenotypic differences in SF B cells frommale vs. female
oligo JIA patients that were not observed in male vs. female PB and tonsil (Fig1A). When comparing SF from ANA+ oligo JIA
patients, females had significantly more non-switched Bmem, switched Bmem, and plasmablast cells (Fig1B). There were

Figure 1. Enrichment of memory B cells, plasmablasts and CD21lo B cells in the synovial fluid of females with oligo JIA. B cells were evaluated with
flow cytometry. A-B) Percentage of naïve (CD27-IgD+), non-switched Bmem (CD27+IgD+), switched Bmem (CD27+IgD–), and plasmablast
(CD27+CD38hi) cells among live, CD19+ B cells comparing A) males vs. females (statistical testing: non-parametric t-test) and B) the SF from
ANA+ females with oligo JIA to all study groups (statistical testing: one-way ANOVA corrected for multiple comparisons. C) UMAPs generated
from flow cytometry data showing 14 cell metaclusters in HC-PB (n=11), oligo JIA-PB (n=11), HC-Tonsil (n=11) and JIA-SF (n=11). D) Heatmap
showing median expression of a given marker in each metacluster. Metaclusters highlighted in a blue box were significantly enriched in oligo JIA
SF compared to HC-PB, JIA-PB, and HC-Tonsil (statistical testing: one-way ANOVA corrected for multiple comparisons). E) Subanalysis of the
percentage of cells in each of the 14 metaclusters identified in panel C in male vs. female samples (n=4 in each group) (statistical analysis: one-
way ANOVA with correction for multiple comparisons). Summary data on bar graphs is mean ± standard error. P value, ns, >0.05; *, ≤ 0.05; **,
≤ 0.01; ***, ≤ 0.001; ****, ≤ 0.0001. Oligo JIA, oligoarticular juvenile idiopathic arthritis; Bmem, memory B cells; SF, synovial fluid; ANA, antinuclear
antibody; UMAP, uniform manifold approximation and projections; HC, healthy control; PB, peripheral blood.
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no differences in B cell subsets of oligo JIA patients stratified by age of disease onset or ANA status alone. Next, an unsuper-
vised clustering algorithm was used to identify 14 distinct population of B cells across the study groups. Six of these
metaclusters were significantly and uniquely expanded in oligo JIA SF, including 5 clusters of CD21lo B cells of varying phe-
notype (Fig1C-D). In the SF of females with oligo JIA, there was enrichment of CD21lo B cells that expressed memory
(CD27+) and age-associated B cell (ABC) (CD11chiTbet+CXCR3+) features (cluster 13) as well as plasmablasts (cluster 9)
(Fig1E).

BCR repertoire analysis of females with oligo JIA showed that naïve, non-switched Bmem, and switched Bmem were less
diverse and more clonal than their counterparts in the PB of controls and oligo JIA patients (Fig2A-B). Switched Bmem cells
from oligo JIA SF had longer mean CDR3 lengths compared to oligo JIA and control PB, a feature associated with autoreac-
tivity (Fig2C-D). Skewing of VH and JH genes was observed in Bmem cells from oligo JIA SF, including increased usage of the
intrinsically autoreactive IgVH4-34 gene (Fig2E). Bmem cells from oligo JIA SF had BCRs with high frequencies of somatic
hypermutation (SHM), comparable to Bmem cells in PB that are known to result from germinal center (GC) reactions (Fig2F).

Figure 2. Autoreactive features observed in the repertoire of synovial fluid B cells from females with oligo JIA. Repertoire analysis was conducted on
sorted naïve B cells (CD3-CD19+CD27-IgD+CD21+), CD21lo (CD3-CD19+CD27-CD21lo), non-switched Bmem (CD3-CD19+CD27+IgD+) and
switched Bmem (CD3-CD19+CD27+IgD-) from the PB of paediatric HC (n=3) and paired PB and SF from females with oligo JIA (n=5). A) Mean
value of Shannon entropy, a measure of repertoire diversity, in each B cell subset. B) Mean productive clonality in each B cell subset. C) Histogram
depicting the distribution of CDR3 nucleotide lengths in switched Bmem cells. D) Mean CDR3 length in switched Bmem cells. E) Mean frequency
of usage of the IgVH4-34 gene in the B cell receptor of the given B cell population. F) Violin plots depicting z-scores for SHM for each B cell clone in
a given B cells subset. Statistical analysis for A, B, D: one-way ANOVA with correction for multiple comparisons with all groups compared to oligo
JIA SF. Statistical analysis for E: two-way ANOVA corrected for multiple comparisons with all groups compared to oligo JIA SF. Summary data on
bar graphs is mean ± standard deviation (SD). P value, *, ≤ 0.05; **, ≤ 0.01; ***, ≤ 0.001; ****, ≤ 0.0001. Oligo JIA, oligoarticular juvenile idiopathic
arthritis; PB, peripheral blood; SF, synovial fluid; HC, healthy controls; HC, healthy controls; SF, synovial fluid; Bmem, memory B cells; CDR3,
complementarity-determining region 3; SHM, somatic hypermutation.
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Conclusion: Abnormalities in the SF B cell compartment were prominent in female vs. male oligo JIA patients,
including enrichment of plasmablasts and CD21lo B cells with features of ABCs. The BCR repertoire of females with
oligo JIA displayed evidence of autoreactivity and high rates of SHM indicative of T cell-dependent GC reactions.
Thus, sex may play a role in oligo JIA B cells responses, which may explain the predilection of this disease to
affect females.

Disclosure: K. Lam: None; C. Harris: None; D. Fernandez-Salinas: None; M. Hahn: None; M. Ashoor: None;
A. Bakhsh: None; C. Bryant: None; S. Case: Foundation Medicine, 3, UpToDate, 3; M. Chandler: None; J. Chang:
Century Therapeutics, 2; E. Cohen: None; F. Dedeoglu: UpToDate, 9; O. Halyabar: None; J. Hausmann: Novartis,
2; M. Hazen: None; D. Ibanez: None; L. Kim: None; J. Lo: None; M. Lo: None; E. Meidan: None; M. Perron: None;
H. Powers: None; M. Son: None; H. Wobma: None; P. Lee: None; P. Nigrovic: American Academy of Pediatrics,
9, Bristol-Myers Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss Immuno, 8, Fresh Tracks Therapeutics,
2, Merck/MSD, 2, Monte Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen, 2, Sobi, 2, UpToDate, 9; L. Ohlms:
None; M. Chang: None; M. Gutierrez-Arcelus: None; L. Henderson: Adaptive Biotechnologies, 5, Bristol-Myers
Squibb(BMS), 5, Pfizer, 1, Sobi, 2.
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University Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Bayern, Germany,
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FDC: follicular dendritic cell; GC: Germinal centre; TFH: T follicular helper; CAR: chimeric antigen receptor; RTX: rituximab

HE: Haematoxylin and eosin; CAR: Chimeric Antigen Receptor; RTX: rituximab
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Background/Purpose: CD19-targeting chimeric antigen receptor (CAR) T-cell therapy has proved potential for achieving
long-term drug-free remission in patients with autoimmune diseases (AIDs). Its effectiveness likely stems from deep B cells
depletion in tissues, although this effect has not been confirmed in humans in vivo.

Methods: We performed consecutive ultrasound-guided inguinal lymph node (LN) biopsies in 5 patients with AIDs (3 SLE
and 2 SSc) before and after CD19-CAR T-cell therapy and compared them with inguinal LN biopsies from 5 patients
(2 SSc and 3 granulomatosis with polyangiitis; GPA) collected after rituximab (RTX) treatment. All patients had no circulating
B-cells at the time of the biopsy. Immunohistochemistry (IHC) staining was performed to quantify the number of B cells
(CD19 and CD20), plasma cells (CD138), follicular dendritic cells (FDCs) (CD23), follicular T helper cells (TFH) (PD-1), prolif-
eration fraction of germinal centre B cells (Ki67), T cells (CD3) and macrophages (CD68).

Results: The follow up biopsy in the CD19-CAR-T therapy group was performed 60.8 days ± 5.81 (mean ± SD) after infu-
sion, whereas the mean biopsy time after RTX initiation was 98 days ± 45.63.

Patients receiving CD19-CAR T-cell therapy displayed younger age (34 years ± 10.2) and similar disease duration
(43.2 months ± 23.43) as compared to the RTX-treated group (56.8 years ± 7.56), (44.4 months ± 50.31), respectively.

A complete depletion of CD19+ and CD20+ B cells occurred in the LNs of CD19-CAR T-cells treated patients (median [IQR] pre-
treatment: CD19+ B cells: 656 cells/mm2 [361 – 922.5]; CD20+ B-cells: 1159 cells/mm2 [549 - 3771]; post-treatment: both
CD19+ and CD20+ cells = 0 cells/mm2 [0-0]) (Figure 1). No such depletion was achieved in the inguinal LNs of patients after
RTX treatment, showing persistence of both CD19+ and CD20+ B cells (196 cells/mm2 [59.5 – 1032]; 1443 [201.5 – 2659],
respectively). CD138+ plasma cells were not affected after CD19-CAR T-cell therapy (P =0.625) or after RTX (P = 0.206).

Changes in the B follicular structure were assessed through FDCs, TFH cells and follicle proliferation rate quantification and a
comprehensive B-cell compartment architecture score was developed (Figure 2). In RTX-treated patients, the FDC network
and the presence of TFH cells were mostly unaltered, accompanied by regular ( > 90%) or slightly reduced germinal centre
proliferation rates. In contrast, while regularly configured in pre-CAR T-cell state (B-cell compartment score 14 [14 - 14]), the
B-cell maturation compartment was completely abolished after CD19-CAR T-cell treatment including disappearance of FDC
networks and TFH cells as well as decrease (< 90%) of proliferation rate (B-cell compartment score 0 [0 - 0.5]).

Distribution of T cells and macrophages in the extra-follicle areas remained stable after CD19-CAR T-cell therapy and no dif-
ference in macrophages was found between CD19-CAR T-cell therapy and RTX-treated patients (P > 0.999).

Conclusion: This study demonstrates for the first time that the CD19-CAR T-cell therapy induces a complete B-cell deple-
tion in secondary lymphoid tissues of AID patients and highlights the importance of tissue analysis after B-cell depleting
therapy.

Disclosure: C. Tur: None; M. Eckstein: None; V. Joachim: None; C. Bergmann: Kyverna Therapeutics, Inc., 5;
J. Auth: None; L. Bucci: None; G. Corte: None;M. Hagen: None; A. Wirsching: None; R. Grieshaber-Bouyer: None;
P. Reis: None; N. Kittan: None; J. Wacker: None; S. Rauber: None; A. Rigau: None; A. Ramming: None;
M. D’Agostino: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Boehringer Ingelheim, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Jans-
sen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6; A. Hartmann: None; F. Müller: AstraZeneca, 2, 5, 6, BeiGene,
2, 6, Bristol-Myers Squibb(BMS), 2, 6, Janssen, 2, 6, Kite/Gilead, 1, 5, 6, 12, Travel, Miltenyi, 2, 6, Novartis, 2, 6, Sobi,
2, 6, Takeda, 2, 6; A. MAckensen: Bristol-Myers Squibb(BMS), 1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gil-
ead/Kite, 1, 2, 6, Ixaka, 1, Kyverna Therapeutics, Inc., 1, Miltenyi Biomedicine, 1, 2, 6, Novartis, 1, 2, 6; A. Bozec: None;
G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6;
M. Raimondo: None.
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Abstract Number: 0781

An Expanded Cytotoxic CD8 T Cell Population Regulated by CD155-CD226
in SSc-ILD
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Brookline, MA, 2Brigham and Women’s Hospital and Harvard Medical School, Boston, Boston, MA, 3Brigham and
Women’s Hospital, Boston, MA, 4Cedars-Sinai Medical Center, Los Angeles, CA, 5University of California, San Francisco,
CA, 6Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 7Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Interstitial lung disease (ILD) is a major cause of morbidity and mortality in systemic sclerosis (SSc).
We aimed to identify circulating immune cells associated with SSc-ILD.

Methods: We utilized single-cell RNA sequencing (39 SSc-ILD and 28 SSc without ILD) and mass cytometry (53 SSc-ILD,
29 SSc without ILD, 18 controls) using cryopreserved PBMC to characterize immune cell subsets associated with SSc-
ILD. Additional methods including lung IHC staining, bulk RNA sequencing, and cytotoxicity assays were used to evaluate
contributions to lung tissue damage and to elucidate the regulation of disease-relevant cells.

Figure 1. scRNAseq analysis of the SSc-ILD cohort. Covarying neighborhood analysis using PBMC data suggested that CD8 T cells are associ-
ated with SSc-ILD (left top). Further analysis using CD8 T cell clusters indicated that a region of CD27- GZMB+ T cells is associated with ILD in
SSc and exhibits significant clonal expansion.
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Results: A comprehensive single-cell RNA sequencing analysis of PBMC highlighted that a subset of CD8 T cells was sig-
nificantly associated with ILD among SSc patients. Among CD8 T cells, a cluster containing CD27- GZMB+ was significantly
enriched in patients with SSc-ILD compared to SSc without ILD (Figure 1). TCR repertoire analysis indicated that the cluster
was clonally expanded, suggesting antigen-driven expansion. Parallel mass cytometry analysis of the same patient cohorts
confirmed that a similar cytotoxic-appearing T cell population, characterized as CD57+ CD27- CD56- CD45RO+ effector
memory CD8 T cells (CD57+ TEM), was significantly increased in SSc-ILD patients. IHC staining confirmed that CD57+TEM
infiltrates SSc-ILD lung tissues. Bulk RNA sequencing of CD57+ TEM and TEM re-expressing CD45RA (TEMRA) CD8 T cells
from 5 SSc-ILD patients revealed that CD57+ TEM had similar levels of GZMA, GZMB, and PRF1 to TERMA. Differential
gene expression analysis identified 939 DEGs between CD57+ TEM and TEMRA, including high expression of ITGA4 (integ-
rin α4) and ITGB1 (integrin β1), which constitute VLA4, in CD57+ TEM. In addition, CD226, a costimulatory receptor for
CD155/PVR, was highly expressed on CD57+ TEM. Conversely, TIGIT, an inhibitory receptor for CD155/PVR, was highly
expressed on TEMRA. Independent flow cytometry analysis confirmed the high expression of CD226 on CD57+ TEM and
the high expression of TIGIT on TEMRA. Cytotoxicity assays indicated that CD155/PVR enhances the killing activity of
CD57+ TEM but does not affect TEMRA, suggesting that CD155/PVR has a differential impact on the function of CD57+
TEM versus TEMRA. Publicly available single-cell RNA sequencing data from ILD lung tissues indicated that vascular endo-
thelial cells specifically express CD155/PVR (Figure 2). Furthermore, this cluster also showed increased expression of
VCAM1, the receptor for VLA4, suggesting that vascular endothelial cells may promote the activation and infiltration of
CD57+TEM into the lungs through interactions with CD226 and VLA4.

Conclusion: Our study identified a significant expansion of cytotoxic effector memory CD8 T cells in the circulation of
patients with SSc-ILD. These cells are present in affected lungs, and their function may be regulated by CD155 on vascular
endothelial cells in SSc-ILD.

Figure 2. CD155-CD226/TIGIT is a potential key axis to promote CD57+TEM activation. A. Expression of CD226 and TIGIT assessed by flow
cytometry (SSc-ILD, n=6). B. Cytotoxicity of CD57+TEM and TEMRA with empty vector L cells or CD155-expressing L cells (n=8).
C. Expression of CD155/PVR in lung tissue scRNAseq from the ILD study (ref1). VE: Vascular endothelial cells. Ref 1: Am J Respir Crit Care
Med 2019 Jun 15;199(12):1517-1536.

1633

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense
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ona Bio, 2; M. Elahee: None; M. Kamiya: None; E. Kim: None; F. Boin: Adicet Bio, 2; D. Rao: Amgen, 6, AnaptysBio,
2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher
Medicine, 2.

Abstract Number: 0782

30-Color Full Spectrum Flow Cytometry Identifies Sex Differences in the
Circulating Immune Landscape of Systemic Sclerosis

Sylvia Posso1, Jane Buckner2, Montserrat Anguera3 and Nikhil Jiwrajka4, 1Benaroya Research Institute at Virginia
Mason, Seattle, WA, 2Benaroya Research Institute, Seattle, WA, 3University of Pennsylvania, Philadelphia, PA, 4Hospital
of the University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic sclerosis (SSc) is a heavily female-biased systemic autoimmune disease associated with
significant morbidity and mortality due to fibrosis of the skin and vital internal organs. Though females are much more sus-
ceptible to SSc than males, afflicted males tend to exhibit more severe disease. The immunological basis of these sex biases
is unclear and has not been studied previously. We report the first investigation of sex differences in the circulating immune
landscape in patients with SSc.

Methods: We developed a 30-color flow cytometry panel based on existing literature regarding circulating immune cells
implicated in SSc. This panel identifies broad immune cell subsets and more deeply profiles lymphocyte subsets. Using a
5-laser Cytek Aurora Analyzer, we performed 30-color spectral flow cytometry on peripheral blood mononuclear cells from
patients with lcSSc (n=11 female) and dcSSc (n=26; n=14 female, n=12 male) and sex-, age-, and race-matched healthy
donors (n=37). Data were analyzed via manual gating and via unbiased dimensionality reduction and FlowSOM clustering
using the OMIQ cytometry analysis platform. Statistical comparisons were performed between disease state and health,
and between female and male sex within a given group.

Results: All patients with SSc fulfilled the 2013 ACR Classification Criteria for SSc. Most specimens (82% lcSSc; 64%
dcSSc-female, 58.3% dcSSc-male) were obtained during the “early disease” phase, defined as sample collection within
3 years of disease diagnosis. Anti-Scl70 was the most frequently observed autoantibody in females (84.6%) and males

Figure 1. Table of select demographic, serologic, and therapeutic characteristics. # = variable contains missing data. DMARDs include mycophe-
nolate mofetil, methotrexate, or cyclophosphamide.
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Figure 2. A. UMAP projection of live, CD45+ events generated using data from 28 antibody-fluorochrome conjugates. Data were downsampled to
include 50,000 live, CD45+ cells per donor (n=74) for a total of 3.7 million displayed events. Manually gated populations are overlaid onto the
UMAP projection. B. Contour plot of the cellular distributions for each group, sampling an equal number of events per donor. C. Comparison of
the proportions of cell types across groups. Data are depicted as mean +/- SD. *, **, ***, **** = p < 0.05, 0.01, 0.001, 0.0001 respectively via pair-
wise Mann Whitney U-test (HD vs. dcSSc, Female-HD vs. Male-HD, Female-HD vs. Female-dcSSc, and Male-HD vs. Male-dcSSc).

Figure 3. A. optSNE projection of CD4+ T cells generated using data from 16 antibody-fluorochrome conjugates. Data were downsampled to
include 8,331 live CD4+ T cells per donor (n=74) for a total of 616,494 displayed events. Manually gated populations are overlaid onto the optSNE
projection. B. Contour plot of the cellular distributions for each group, sampling an equal number of events per donor. C. Comparison of the pro-
portions of cell types across groups. Data are depicted as mean +/- SD. *, **, *** = p < 0.05, 0.01, 0.001, respectively via pairwise Mann Whitney
U-test (HD vs. dcSSc, Female-HD vs. Male-HD, Female-HD vs. Female-dcSSc, and Male-HD vs. Male-dcSSc).
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(70.0%) with dcSSc. The frequency of immunosuppression at the time of sample acquisition was similar in females (57.1%)
and males (58.3%) with dcSSc, and slightly lower in patients with lcSSc (45.5%). Overall, we observed many more changes
in the proportion of circulating immune cell subsets in patients with dcSSc compared to lcSSc. Patients with dcSSc exhib-
ited markedly decreased proportions of circulating CD56+ natural killer cells and increased proportions of both CD4+ and
CD8+ stem cell memory T cells, independent of biological sex or immunosuppression. Patients with dcSSc also exhibited
an expansion of Th17-polarized CD4+ T cells and a contraction of Th1-polarized CD4+ T cells, and these differences were
primarily driven by afflicted females and afflicted males, respectively. Males with dcSSc exhibited many unique immune cell
subset changes compared to afflicted females, including increased proportions of classical monocytes, plasmacytoid den-
dritic cells, activated (CD38+HLADR+) CD4+ and CD8+ T cells, and cytotoxic (SLAMF7+CD27−) CD4+ T cells, as well as
reduced proportions of total B cells.

Conclusion: We identified sex differences in relevant circulating immune cell subsets that are uniquely apparent amongst
patients with dcSSc. Validation of these findings using an orthogonal cohort and additional studies examining sex differ-
ences within immune cellular transcriptional programs, both in the periphery and within fibrotic tissues, are underway, and
will help clarify how sex differences in the abundance and function of specific immune cells uniquely contribute to SSc sus-
ceptibility and severity.

Disclosure: S. Posso: None; J. Buckner: Aro Biotherapeutics, 2, BridgBio, 2, Bristol-Myers Squibb(BMS), 2, Gentibio,
2, 4, 12, Stockholder and Consultant agreements and payments are made with BRI, not Jane Buckner., Helmsley
Foundation, 5, Moderna, 2, Omeros, 11; M. Anguera: None; N. Jiwrajka: None.
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Spatial Reconstruction of Interstitial Lung Disease

Miles Tran1, Ce Gao1, Mukta G Palshikar1, Jessica Liu1, Mari Kamiya1, Gregory McDermott2, Elena Joerns3, Daimon
Simmons1, Rachel Gate4, Deepak Rao5, Jeffrey Sparks6, Edy Kim7, Kevin Wei8 and ilya Korsunsky1, 1Brigham and
Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital, Brookline, MA, 3Mayo Clinic, Rochester, MN, 410x
Genomics, Pleasanton, CA, 5Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 6Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA, 7Brigham and Women’s Hospital,
Cambridge, MA, 8Brigham and Women’s Hospital at Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Interstitial lung disease encompasses a heterogenous group of conditions broadly characterized by
inflammation and progressive fibrosis of the lung[1]. There remains an ongoing search for key features that drive the hetero-
geneity observed across ILD.

Methods:We used three complementary assays from 10x Genomics to profile single cells. The Single Cell Flex assay allows
for the transcriptomic profiling of formalin-fixed paraffin-embedded (FFPE) tissue, the Visium CytAssist assay allows for
spatially-resolved whole-transcriptomic profiling of tissue at a supercellular resolution, and 10x’s Xenium assay facilitates
the detection of a curated panel of several hundred genes and their localizations at subcellular resolution. Anchoring our
analysis on fine cell types identified in single cell Flex data, we leveraged TACCO[2], a reference-based deconvolution algo-
rithm, and an in-house reference-based label transfer pipeline to resolve the spatial localizations of cell types in our Visium
and Xenium data respectively.
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Results:With matched serial tissue sections from 63 patient samples (n = 36 rheumatic ILD, n = 20 non-rheumatic ILD, and
n = 7 non-ILD controls), we generated transcriptomic data for over 12 million cells across 3 modalities (Fig 1A-C). We
observed lymphocytes spatially organized into distinct immune aggregate regions across ILD samples (Fig 1D). These
regions were isolated for subsequent analysis (Fig 2A-C). We used pseudotime inference analysis[3] to map individual aggre-
gates along a transcriptional trajectory (Fig 2D), with smaller myeloid-rich aggregates on one end and larger more mature B
cell-rich aggregates on the other (Fig 2E). Lymphocyte trafficking cytokines were differentially expressed across this

Figure 1 j Multimodal transcriptomic profiling of ILD patient tissue samples reveals heterogeneity in lymphocyte abundance and localization.
(A) Study design. (B) Experimental workflow. (B) Integrative uniform manifold and projection (UMAP) based on mRNA discriminated major cell
types. (D) Spatial distribution of coarse (left) and fine (right) cell types in a representative immune aggregate region.
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transcriptional gradient (Fig 2F). Although most individual samples contained aggregates at multiple stages along the trajec-
tory (Fig 2G), the mean composition of aggregates associated with clinical annotations. Patients with late-stage SSc and idi-
opathic pulmonary fibrosis tended to have more mature aggregates, while patients with bronchiolitis and myositis-related
ILD tended to have more nascent aggregates, and those with RA-ILD and undifferentiated ILD were more heterogeneous
(Fig 2H).

Figure 2 j Transcriptomic and morphological patterns within immune aggregate regions are consistent with a complexity gradient. (A) Spatial dis-
tribution of lymphocytes in an immune aggregate rich FOV. (B) Isolated immune aggregate regions. (C) Associated H&E image of the previously
shown FOV. (D) Principal component plot of pseudo bulk transcriptomic profiles of immune aggregate regions colored by predicted pseudotime
ordering. (E) Immune aggregate size vs. pseudotime. (F) Normalized expression of CXCL13 (left) and CXCL10 (right) within immune aggregates.
(G) Spatial distribution of immune aggregate regions in an early ILD sample colored by pseudotime. (H) Density ridge plot comparing immune
aggregate pseudotime across technologies and clinical annotations.
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Conclusion: Here, we construct a single-cell and spatial atlas of ILD to illuminate the structural, cellular, and molecular land-
scape of the disease. Integrating these data with clinical metadata, we show: 1) pairing FFPE-compatible assays with hos-
pital tissue archives facilitates a cross-sectional study of ILD in time and space, 2) immune aggregate regions exhibit
transcriptional, compositional, and morphological patterns consistent with a complexity gradient, and 3) immune aggregate
complexity is associated with clinical annotations of ILD stage and subtype.

[1] A. U. Wells, C. P. Denton, Nat. Rev. Rheumatol. 2014, 10, 728.

[2] S. Mages, N. Moriel, I. Avraham-Davidi, E. Murray, J. Watter, F. Chen, O. Rozenblatt-Rosen, J. Klughammer, A. Regev,
M. Nitzan, Nat. Biotechnol. 2023, 41, 1465.

[3] K. Street, D. Risso, R. B. Fletcher, D. Das, J. Ngai, N. Yosef, E. Purdom, S. Dudoit, BMC Genomics 2018, 19, 477.

Disclosure: M. Tran: None;C. Gao: None;M. Palshikar: None; J. Liu: None;M. Kamiya: None;G.McDermott: None;
E. Joerns: Pfizer, 5; D. Simmons: None; R. Gate: 10x Genomics, 3; D. Rao: Amgen, 6, AnaptysBio, 2, AstraZeneca,
1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2; J. Sparks:
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; E. Kim: Bayer
AG, 12, Salary and research support, Novartis, 3;K.Wei: 10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag,
2, santa ana bio, 2; i. Korsunsky: Mestag Therapeutics LTD, 2.
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RUNX1 Is Expressed in a Subpopulation of Dermal Fibroblasts and Is
Increased with Systemic Sclerosis Disease Severity

Rezvan Parvizi1, Zhiyun Gong2, Helen Jarnagin2, Tamar Abel2, Dillon Popovich3, Madeline Morrisson4, Tammara Wood5,
Sasha Shenk6, Monique Hinchcliff7, jonathan Garlick6, Patricia Pioli8 andMichael Whitfield1, 1Geisel School of Medicine
at Dartmouth, Hanover, NH, 2Dartmouth College, Lebanon, NH, 3Dartmouth College, West Lebanon, NH, 4Geisel School
of Medicine at Dartmouth College, Hanover, NH, 5Dartmouth, Hanover, NH, 6Tufts University, Boston, MA, 7Yale School
of Medicine, Westport, CT, 8Geisel School of Medicine at Dartmouth, Lebanon, NH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic Sclerosis (SSc) skin fibrosis results in complex changes in transcriptional and signaling
pathways in the skin. Through transcription factor activity network analyses, the runt-related transcription factor 1 (RUNX1)
has been identified as a key regulator in the skin of individuals with diffuse systemic sclerosis (dSSc). RUNX1 is overex-
pressed in various human cancers, autoimmune diseases, and other fibrotic conditions; however, the specific contribution
of RUNX1 to the pathogenesis of SSc skin fibrosis and the involved signaling pathways remains unknown. We analyzed
the specific contributions and function of RUNX1 in SSc.

Methods: RUNX1 expression was analyzed in bulk gene expression data of SSc skin biopsies from multiple cohorts, single-
cell RNA sequencing (scRNA-seq) of SSc and control skin, and in sc-multiome data of 3D self-assembled skin equivalent
(saSE) tissues. Genome-wide DNA methylation profiles and bulk ATAC-seq data were further generated and analyzed to
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Figure 1. A) RUNX1 expression in forearm (lesional) skin biopsies of healthy, diffuse cutaneous systemic sclerosis (dcSSc), and limited cutaneous
systemic sclerosis (lcSSc) individuals. B) RUNX1 expression in flunk (non-lesional) skin biopsies. C) RUNX1 expression at early and late stage of the
disease (Stage: Early, < 2 years; Late, >2 years of disease onset/diagnosis). D) Pearson correlation between RUNX1 expression and mRSS. E)
GSVA enrichment scores of main tissue and cellular signatures in healthy, patients with RUNX1high and RUNX1low. Hedge’s g effect size of
RUNX1high vs. RUNX1low is calculated and presented. F) Heatmap of top 592methylated CpG sits of 2D and self-assembled (3D) fibroblasts that
were isolated from dcSSc and healthy donors using Illumina’s Infinium Methylation EPIC array. G) The differentially methylated regions (DMRs)
between SSc and healthy samples (in red) depicted at the RUNX1 locus on chromosome 21. The beta values corresponding to the CPGs at DMRs
for SSc (in orange) and healthy (in green). H) Normal human dermal fibroblast proliferation curve in presence and absence of Ro5-3335. I) 3D col-
lagen contraction assays, fixed (left) and floating (right) models, of normal human dermal fibroblasts treated with Ro5-3335 (RUNX1 inhibitor). SIS3
(SMAD3 inhibitor) was used as positive control. (Student t-test P value: ** 0.001 to 0.01, **** <0.0001 in GraphPad Prism v.9).
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evaluate the epigenetic state and genome chromatin accessibility of RUNX1 in fibroblasts isolated from dcSSc in 2D and 3D
cultures. Fibroblasts in 2D and 3D skin-like tissues were treated with a selective RUNX1 inhibitor, Ro5-3335 or siRNA
against RUNX1 followed by collagen contraction, proliferation assays and qRT-PCR for select target genes.

Results: Analysis of gene expression data from multiple cohorts revealed significant over-expression of RUNX1 in skin biop-
sies of individuals diagnosed with SSc. RUNX1 is also highly expressed in non-lesional skin of patients with SSc (Fig 1A,B).
RUNX1 is highly expressed in early disease (Fig 1C), expression is correlated with modified Rodnan Skin Score (mRSS) (r2 =

Figure 2. A) The schematic of self-assembled skin equivalent (saSE) tissue model constructs and scATAC-seq UMAP projections of the SSc- and
healthy- derived saSE tissues. B) Relative transcription factor motif accessibility in fibroblast subpopulation of SSc and control saSE tissues. C)
UMAP projection of cell types from Tabib et al., 2021’s scRNA-seq of forearm skin biopsies D) RUNX1-normalized aggregate expression of
10 samples from healthy donors and 12 from dcSSc patients. E) UMAP projection of 10 fibroblast subpopulations (clusters 0–9). Two fibroblast
populations of 2 and 4 are marked, which are enriched in SSc skin. F) Feature plots of RUNX1 expression in healthy and SSc fibroblasts. G) Density
plots of RUNX1 and major SSc-relevant genes within SSc fibroblast subpopulations. Arrows indicate the cluster 2 and 4 of SSc-specific subpop-
ulations of fibroblasts.
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0.31, p-value = 1.3e-06) (Fig 1D), and it is highly expressed in patients with interstitial lung disease (ILD). The gene set vari-
ation analysis (GSVA) scores of TGF-β-activated fibroblast gene signature had the strongest enrichment in RUNX1high SSc
patients (Fig 1E). DNA methylation profiling shows RUNX1 hypomethylation in SSc fibroblasts relative to controls (Fig
1F,G). Bulk ATAC-seq of dcSSc fibroblasts showed increased accessibility of RUNX1 chromatin binding. Inhibition of
RUNX1 activity by Ro5-3335 significantly reduced the ability of dermal fibroblasts to contract collagen gel matrices and
reduced fibroblast proliferation rate (Fig 1H,I). RUNX1 knockdown by siRNA resulted in changes in aSMA, fibronectin
(FN1) and COL1A1 expression. Analysis of scRNA-seq and scATAC-seq of in vitro saSE tissues showed increased expres-
sion and RUNX1 binding site accessibility in pro-fibrotic POSTN+ fibroblasts (Fig 2A,B). Analysis of scRNA-seq data from
SSc and control skin showed enrichment of RUNX1 in profibrotic SSc-enriched fibroblast subpopulations expressing
TGFB1, SFRP2, SFRP4, LGR5, LUM, POSTN, COMP, and COL8A1 (Fig 2C-G).

Conclusion: Our findings suggest a link between the extent of dermal fibrosis and the levels of expression of RUNX1. The
identification of hypomethylated CpG sites in proximity to the RUNX1 gene implies their potential role in increasing the
expression of RUNX1 in fibroblasts. These observations suggest that RUNX1 plays a crucial role in regulating fibroblasts
specific to SSc.

Disclosure: R. Parvizi: None; Z. Gong: None; H. Jarnagin: None; T. Abel: None; D. Popovich: None; M. Morrisson:
None; T. Wood: None; S. Shenk: None; M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5;
j. Garlick: None; P. Pioli: Celdara Medical, 5; M. Whitfield: Abbvie, 6, Boehringer Ingelheim, 1, 2, Bristol-Myers
Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5.

Abstract Number: 0785

Exploring the Link Between Atgl-Dependent Lipolysis and Dermal
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Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Resident lipid-filled dermal adipocytes are depleted in both systemic sclerosis (SSc) and sclero-
derma mouse models, but mechanisms are poorly understood. We undertook studies in mouse models of fibrosis and in
SSc patient biopsies to gain pathogenic insights.

Methods: Mice received daily subcutaneous Bleomycin (Bleo) or saline for 3, 5, or 11 days (fibrosis induction studies) or for
5 days with 0-, 5- or 10-day recovery (fibrosis resolution studies). Back skin sections were stained with H&E, trichrome, Oil
Red O, and perilipin1A (Plin), a protein enriched in adipocyte lipid droplets, and slides were imaged. Using lineage tracing of
GFP+ adipocytes in AdiponectinCreER;mTmG mice and immunofluorescence to assess adipocyte size and survival, we
measured the size of labeled adipocytes and Plin1+ lipid droplets. To test whether lipolysis occurs contemporaneously with
fibrosis, we deleted the rate-limiting enzyme of lipolysis, adipocyte triglyceride lipase (Atgl) by crossing AdiponectinCreER;
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mTmG mice with Atgl fl/fl mice (Atgl cKO). We examined the phenotype of these mice via analysis of adipocyte and lipid
droplet size, lipid storage, collagen remodeling using a biotinylated collagen hybridizing peptide (CHP) that binds to regions
of newly synthesized or remodeled collagen, and transcriptional analysis of differentially expressed genes in the Bleo-treated
fibroblasts from Atgl cKO and control mice. Finally, we determined whether mRNAs for lipid metabolism and/or storage were
altered in SSc skin and scRNA-Seq data from 6 SSc patients and 6 controls.

Results:We found that following Bleo treatment, dermal adipocytes and their lipid droplets decrease in size along with loss
of lipid storage (but without increased cell death markers) in parallel with increased dermal thickness in 5-day bleo vs. saline-
treated skin. Bleo-treated mice recovered from lipid storage reduction with increased Plin+ lipid droplets at 10d. Interest-
ingly, genetic loss of Atgl in adipocytes resulted in precocious dermal thickening and increased CHP fluorescence in Atgl
cKO compared to control mice after 5 days of Bleo treatment. Furthermore, we found that 30 out of 233 genes upregulated
in SSc skin compared to health controls were involved with lipid metabolism including Acyl-CoA Thioesterase genes, phos-
phatidylcholine transfer protein, and phospholipid phosphatase 3. These transcriptional changes were confirmed in Single
cell RNA-Seq data of fibroblasts in SSc patients.

Conclusion: Lipodystrophy of DWAT during fibrosis is dynamic: lipid loss occurs early in fibrosis and adipocyte enlargement
accompanies fibrosis resolution. Inhibiting lipolysis through Atgl loss leads to DWAT lipid retention and precocious dermal
thickening. SSc skin disease involves lipid processing and transport gene expression alterations.

Figure 1: Lipolysis inhibition leads to precocious dermal fibrosis and collagen remodeling. a) Images of hematoxylin and eosin (H&E) or trichrome
stained skin sections of Control or Atgl cKO mice after 5 days (5D) of Bleomycin treatment. Scale bars, 100mm. b) Quantification of dermal thick-
ness of skin sections from Control mice treated with PBS or Control or Atgl cKO mice treated with Bleomycin for 5 days. Data are 6 mice. Error
bars indicate mean +/- SEM. p values calculated with one way ANOVA. c) Schematic illustrating labeling and quantification of Collagen hybridizing
peptide (CHP) fluorescent staining. Images of CHP (pink) and DAPI (blue) staining of skin sections of Control or Atgl cKO mice after 5 days (5D) of
Bleomycin treatment. Scale bars, 100mm. Asterisks indicate autofluorescence in hair follicles. d) Quantification of the fluorescent intensity of CHP
staining of skin sections with the dermis segmented from the epidermis to the dermal white adipose tissue (DWAT) from Control or Atgl cKO mice
treated with Bleomycin. Data are 3 mice. Error bars indicate mean +/- SEM. p values calculated with paired T-test.
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Disclosure: E. Caves: None; A. Dixit: None; A. Jussila: None; V. Lei: None; H. Edelman: None; M. Hamdan: None;
I. Odell: Plythera, 12, Co-founder and President, SenTry, Inc, 12, Research support, Ventus Therapeutics, 12, Research
support; M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5; R. Atit: None; V. Horsley: None.

Abstract Number: 0786

First Analyses of Transcriptomic Changes in the Skin of SSc Patients upon
CD19-targeting CAR T Cell Therapy

Janina Auth1, Manoj Kumar Selvaraju2, Fabian Müller3, Pooja Gupta2, Arif Ekici4, Carlo Tur1, Maria Gabriella Raimondo1,
Jörg Distler5, Clara Dees6, Sara Chenguiti6, Melanie Hagen1, Andreas Wirsching1, Jule Taubmann7, Soraya Kharboutli8,
Silvia Spoerl8, Michael Aigner8, Sascha Kretschmann8, Ingrid Vasova8, Andreas MAckensen9, Georg Schett10 and
Christina Bergmann11, 1Department of Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander-Universität
(FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 2CUBiDA Department (Core Unit
Bioinformatics and Data Analysis), UKER and FAU, Erlangen, Germany, 3Department of Medicine 5 - Hematology and
Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen, Germany,
4Core Unit Next Generation Sequencing, Erlangen, Germany, 5Universitätsklinikum Düsseldorf and Heinrich-Heine-
Universität Düsseldorf, Duesseldorf, Germany, 6Department Internal Medicine III, Erlangen, Germany, 7Friedrich-
Alexander Universität Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, 8Department of
Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg and University Hospital
Erlangen, Erlangen, Germany, 9Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität
Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 10Friedrich-Alexander-Universität
Erlangen-Nürnberg, Erlangen, Germany, 11Department Internal Medicine III, Friedrich-Alexander-University (FAU)
Erlangen-Nurnber, Frankfurt, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: CD19-targeting CAR T cells showed remarkable improvements of modified Rodnan skin score in
SSc patients within 6 months after treatment and stable reduction afterwards as reported previously. Histologically, we
observed the partial recovery of papillary dermal structures and the reduced expression of Fibroblast activation protein upon
CD19 CART treatment.

Objectives: To analyze transcriptomic changes that occur upon CD19.CART therapy, bulk-RNA Sequencing of skin biopsy
samples was performed.

Methods: Skin biopsies were taken after cessation of previous immunosuppression before CD19.CART treatment
(n=4) and one, six and twelve months after application of CD19.CART-therapy (n=5, respectively). RNA was isolated
using Nucleo Spin Machery Nagel kit. Illumina Sequencing was performed. Quality control on the Illumina raw data
was done using FastQC and trim_galore. The processed paired-end reads were then aligned to the reference
human genome (GRCh38 release 111) using the aligner, STAR, and the mapping outputs were exported to tran-
scriptome coordinates for quantitation with Salmon. Using the tximport R package, transcript level counts for each
sample were read and converted to gene-level counts to produce a length-scaled counts matrix. Using the counts
matrix and sample metadata, we performed differential expression (DEG) analysis using DESeq2. We also used var-
iancePartition to assess potential factors contributing to technical variance and included them in the design matrix.
For DEG analysis, we modelled patient and time to extract desired contrasts (post-treatment samples against the
reference, before CAR treatment samples). Significant DEG were exported at an adjusted P-value cutoff < 0.05
for each comparison.
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Results: After adjustment for experimental variances, the samples taken before CD19.CART therapy and after 1, 6 and
12 months clustered as demonstrated by Principal Component Analysis and displayed in figure 1. Differentially expressed
genes in each group of samples are visualized in figure 2. Based on the significance level described above, 374 genes were
significantly upregulated and 397 genes were significantly downregulated as visualized in the Vulcano plot in figure 3. The fol-
lowing comparisons were performed before CD19.CAR-T treatment and after 1,6,12 month respectively and in between the
different time-points and analysis is ongoing. Finally, we performed functional enrichment using the significant genes using
gProfiler2 in R. Interestingly, downregulation of genes associated with extracellular matrix and upregulation of genes associ-
ated with inhibition of inflammation driven tissue fibrosis was observed. Further validation analyses are ongoing.

Principal Component Analysis

Heatmap of DEG.
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Conclusion: Here, we first describe transcriptomic changes occurring in the skin upon CD19.CAR-T treatment as analyzed
by bulk-RNA Sequencing. Samples cluster depending on the time point of analysis. DEG associated with reduction of extra-
cellular matrix are detected. Further analyses are ongoing.

Disclosure: J. Auth: None; M. Kumar Selvaraju: None; F. Müller: AstraZeneca, 2, 5, 6, BeiGene, 2, 6, Bristol-
Myers Squibb(BMS), 2, 6, Janssen, 2, 6, Kite/Gilead, 1, 5, 6, 12, Travel, Miltenyi, 2, 6, Novartis, 2, 6, Sobi, 2, 6,
Takeda, 2, 6; P. Gupta: None; A. Ekici: None; C. Tur: None; M. Raimondo: None; J. Distler: None; C. Dees:
None; S. Chenguiti: None; M. Hagen: None; A. Wirsching: None; J. Taubmann: None; S. Kharboutli: None;
S. Spoerl: None; M. Aigner: None; S. Kretschmann: None; I. Vasova: None; A. MAckensen: Bristol-Myers
Squibb(BMS), 1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gilead/Kite, 1, 2, 6, Ixaka, 1, Kyverna Therapeu-
tics, Inc., 1, Miltenyi Biomedicine, 1, 2, 6, Novartis, 1, 2, 6; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta,
6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna
Therapeutics, 5.

Vulcano plot
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Abstract Number: 0787

Efficacy of Intra-Articular Hyaluronic Acid Injection for Nonsurgical
Management of Carpometacarpal Osteoarthritis: A Systematic Review
and Meta-analysis of Randomized Clinical Trials

Mohamed Abdelsalam1, omnia Samy2 and Asmaa al-Najjar3, 1Rheumatology, Rehabilitation and Physical medicine
department - faculty of medicine -Misr University for science and technology, 6th of October, Al Jizah, Egypt, 2Faculty of
medicine - Zagazig university, Al Zagazig, Egypt, 3Faculty of medicine - Al-Azhar university in Gaza, Gaza, Palestinian Territories

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Carpometacarpal osteoarthritis (CMC OA) is a painful condition affecting 21% of hand OA patients.
Various treatment modalities have been explored to reduce pain and improve function, including intra-articular injections of
hyaluronic acid (HA). However, the effectiveness of HA in managing CMC OA remains a topic of debate.

Methods:We conducted a systematic search across multiple databases, including PubMed, Cochrane Library, Web of Sci-
ence, and Scopus from inception till February 1st, 2024. We included randomized clinical trials evaluating the efficacy of HA
in CMC OA (Figure 1). The main outcome was pain at rest measured by visual analogue scale (VAS). We stratified the

Figure (1) PRISMA Flow Chart Illustrating Search Strategy and Selection of Included Studies
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outcome into short-term (After 1 month) and medium-term (After 3 months) follow-up and long-term (after 6 months) follow-
up. We used Rayyan for identifying duplicates, title, abstract and full-text screening and Review Manager (RevMan) software
V.5.3.5 for data analysis.

Results: This systematic review and meta-analysis incorporates data from nine studies, of which seven were included in the
main outcome analysis, encompassing a total of 1.070 patients diagnosed with CMC osteoarthritis. The primary objective
was to evaluate the efficacy of HA treatment across multiple outcome measures. The VAS for pain relief served as the pri-
mary endpoint, demonstrating a significant improvement with HA treatment in short-term (standardized mean difference

Figure (2) Forest plots on outcome pain at rest measured using the visual analog scale (VAS) at short-term (After 1 month) and medium-term (

After 3 months) follow-up and long-term (after 6 months) follow-up. Comparison of intra-articular hyaluronic acid injection vs other interventions

in patients with carpometacarpal osteoarthritis. Studies with short-term follow-up include Sabaah 2020, Stahl 2005, Monfort 2014,Tenti 2017,

Mandl 2017, and Bahadir 2009. Studies with medium-term follow-up include Sabaah 2020, Stahl 2005, Monfort 2014,Tenti 2017, and loppolo

2018. Studies with long-term follow-up include Stahl 2005, Monfort 2014,Tenti 2017, and loppolo 2018. *The forest plot on the right show there

was significant difference in pain at rest at short-term, medium-term follow-up and long-term follow-up but with high heterogeneity among the

studies. *The forest plot on the left show there was insignificant difference in pain at rest at short-term follow-up, medium-term follow-up and

long-term follow-up only and reduced heterogeneity to 0 when studies comparing HA to non-injectable interventions (loppolo 2018) or outlier

results (Tenti 2017) were excluded from the analysis. CI; confidence interval, df; degrees of freedom, IV; inverse variance, SD; standard deviation

Figure (3) (a) Forest plot of grip strength. Comparison of intra-articular hyaluronic acid injection vs other interventions in patients with carpometa-
carpal osteoarthritis. Studies included were loppolo 2018, Bahadir 2009 and Stahl 2005. There was no significant difference in grip (b) Forest plot
of tip pinch strength. Comparison of intra-articular hyaluronic acid injection vs other interventions in patients with carpometacarpal osteoarthritis.
Studies included were loppolo 2018, Bahadir 2009 and Stahl 2005. There was no significant difference in tip pinch strength. CI; confidence inter-
val, df; degrees of freedom, IV; inverse variance, SD; standard deviation.
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[SMD] = -0.32, 95% confidence interval [CI]: [-0.52, -0.12]). and medium-term (SMD = -0.56, 95% CI: [-0.81, -0.31]) follow-
up and long-term (SMD = -0.29, 95% CI: [-0.54, -0.04]) follow-up than the control groups (figure 2). However, for grip
strength, the analysis did not reveal a statistically significant difference (SMD = 0.18, 95% CI: -0.17 to 0.52). Similarly, the
tip pinch strength indicated no significant impact of HA treatment (SMD = -0.23, 95% CI: -0.58 to 0.11) (Figure 3).

Conclusion: Intra-articular HA injections provide pain relief in CMCOA, as evidenced by improvements in VAS scores. How-
ever, grip strength and tip pinch strength did not show significant differences. Further research and larger randomized con-
trolled trials are warranted to validate these findings.

Disclosure: M. Abdelsalam: None; o. Samy: None; A. al-Najjar: None.

Abstract Number: 0788

Long-term Effectiveness of a Lifestyle Intervention for Osteoarthritis:
Two-year Follow-up After the “Plants for Joints” Randomized Clinical Trial

Carlijn Wagenaar1, Wendy Walrabenstein2, Marike van der Leeden2, Martijn Gerritsen1, Jos Twisk3, Martin van der
Esch2, Henriët van Middendorp4, Peter Weijs5 and Dirkjan van Schaardenburg6, 1Reade Rheumatology Center,
Amsterdam, Netherlands, 2Reade Center for Rheumatology and Rehabilitation, Amsterdam, Netherlands, 3Amsterdam
UMC location Vrije Universiteit Amsterdam, Amsterdam, Netherlands, 4Leiden University, Leiden, Netherlands,
5Amsterdam University of Applied Sciences, Amsterdam, Netherlands, 6Amsterdam UMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The 16-week Plants for Joints (PFJ) multidisciplinary lifestyle Intervention, based on a whole-food
plant-based diet, physical activity, and stress management, significantly reduced The Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) score compared to usual care in people with hip and/or knee osteoarthritis
(OA) and metabolic syndrome in a randomized control trial (RCT) setting.1,2 The aim of this study was to determine the
long-term effectiveness of the PFJ intervention on pain, stiffness, and daily functioning in people with OA two years after
the PFJ intervention.

Methods: People with knee and/or hip OA and metabolic syndrome were randomized to receive the PFJ intervention in
addition to usual care, or the control group which received usual care. After this 16-week RCT period the control group also
received the intervention. After completion of the intervention participants were followed up for two years with biannual visits
and six adherence-promoting webinars per year. Changes in medication intensity between trial initiation and end of the
extension study were classified as “increase”, “stable”, or “decrease”. Secondary outcomes included anthropometric and
metabolic markers. The data of all participants from start of PFJ were combined to form one active treatment cohort. An
intention-to-treat analysis with a linear mixed model was used to analyze changes over time.

Results: 44 (69%) of the 64 trial completers also completed the two-year follow-up. Overall, 84% of participants were female
with a mean (SD) age of 63 (6) and baseline body mass index of 33 (5) kg/m2. Two years after completing the PFJ interven-
tion the improvement in WOMAC-total score after PFJ was maintained, and significantly lower compared to baseline: –9.1
(95% CI –12.8, –5.3; p < 0.0001; Figure 1). Furthermore, all components of the WOMAC improved significantly compared
to baseline (Table 1). Results were similar in participants completing the two-year extension study vs. those that
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discontinued prematurely: mean WOMAC-total change during intervention completer: –11.7, dropout: –10.9; p = 0.6; mean
change up to first year extension study completer: –8.5, dropout: –4.3; p = 0.7. Of the 19 participants who completed the
extension study and used pain medication, 10 (53%) decreased or stopped, while 9 (47%) had increased pain medication.
After the two-year follow-up period weight, waist circumference, and diastolic blood pressure remained significantly lower
than baseline values, although there was no longer a significant difference in HbA1c, fasting blood glucose, and LDL choles-
terol. Furthermore, of those who completed the follow-up and used lipid-lowering medication, 7 (44%) decreased, 6 (38%)
remained stable, and 3 (19%) increased their lipid-lowering medication.

Conclusion: Significant improvements in pain, stiffness, and physical function observed after the PFJ intervention were
maintained up to two years, indicating that intensive lifestyle modifications can be effective in the long term.

Figure 1: Mean change inWOMAC total score (a) per original trial arm and (b) for the whole cohort (all participants, data combined at start of active

PFJ program). PFJ = Plants for Joints lifestyle program. Error bars represent 95% confidence interval (horizontal) and standard deviation (vertical).

Table 1. Plants for Joints cohort at start and end of the 16-week intervention period as well as during the two year extension study (12 and
24 months after completing the intervention). Continuous variables reported as mean (SD) when normally distributed or as median [IQR] when
skewed. Within-group difference shown between start of the lifestyle intervention and end of the 24-month follow-up determined using the
linear-mixed model when model assumptions were met. For variables in which model assumptions were not met (†) a linear-mixed model was per-
formed after log transformation and within group differences were reported as median difference of complete paired values determined using a
Wilcoxon test (p-values from the linear mixed model are shown, all were similar to the Wilcoxon test).
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Abstract Number: 0789

An Online Trial to Assess the Efficacy and Safety of a Supplement
Combination in People with Hand Osteoarthritis

Xiaoqian Liu1, Sarah Robbins1, Jillian Eyles1, Leticia Deveza1, Andrew McLachlan1 and David Hunter2, 1The University of
Sydney, Sydney, New South Wales, Australia, 2Sydney Musculoskeletal Health, University of Sydney, St Leonards, New
South Wales, Australia

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Hand osteoarthritis is a debilitating and highly prevalent disease with limited treatment options. The
aim of this study was to investigate the efficacy and safety of a newly developed combined supplement in people with hand
osteoarthritis (OA).

Methods: This was an internet-based, double-blind, randomised, placebo-controlled trial without face-to-face interac-
tion between investigators and participants. The main eligibility criteria were aged over 40 years with symptomatic hand
OA and Kellgren Lawrence grade (KLG) 2 and above. The recruitment was conducted across Australia. Eligible partic-
ipants were randomly assigned to receive either a combined supplement or placebo (1:1) for 12 weeks. The active
ingredients in the combined supplement were Boswellia serrata extract 250 mg/day, pine bark extract 100 mg/day,
methylsulfonylmethane 1,500 mg/day and curcumin 168 mg/day. The primary outcome was change in hand pain
assessed using a visual analogue scale (VAS, 0-100) from baseline to week 12. Secondary outcomes included change
in functional Index of Hand Osteoarthritis, patient global assessment and health-related quality of life. Adverse events
were monitored weekly.

Results: We included a total of 106 participants with a mean age of 65.6 years and 81% female. The majority of the partic-
ipants were moderate to severe on the radiographic assessment, with 40% KLG 3 and 45% KLG 4, and 37% participants
had erosive OA. Pain VAS decreased over 12 weeks in both active and placebo groups with mean change (95%CI) -8.64
(-14.35 to -2.92, p=0.004) and -14.63 (-20.94 to -8.32, p < 0.001), respectively. The adjusted between-group difference
over 12 weeks was 5.34 (95%CI, -2.39 to 13.07, p=0.17). Five participants (10%) in the supplement combination group dis-
continued study treatment due to AE vs four participants (7%) in the placebo group.

Conclusion: Treatment with the supplement combination was not superior to treatment with a placebo for improving hand
pain over 12 weeks. Results do not support the initiation of supplement combination therapy for people with moderate- to
late-stage- hand OA.
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Flowchart of the trial profile

Comparison between supplement combination and placebo on change in clinical symptoms
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Disclosure: X. Liu: None; S. Robbins: None; J. Eyles: None; L. Deveza: None; A. McLachlan: None; D. Hunter:
Novartis, 2, TLC, 2.

Abstract Number: 0790

CoLchicine for Treatment of OsteoArthritis of the Knee: Clinical
Outcomes from a 90-day Double-Blind, Placebo-Controlled Study

Jonathan Samuels1, Katherine Tse2, Wei David2, maryfe Coronel2, Fernando Bomfim2, Renata La Rocca Vieira3, Nicole
Leung4, Svetlana Krasnokutsky Samuels5, Michael Toprover6 andMichael Pillinger7, 1NYU Langone, Rye Brook, NY, 2NYU
Langone Health, new york, NY, 3NYU., New York, NY, 4New York University Langone Medical Center, New York, NY,
5Summit Health, Rye Brook, NY, 6New York University Langone Health, New York, NY, 7New York University Grossman
School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Knee osteoarthritis (OA) leads to progressive disability, but approved pharmacologic treatments
target analgesia without affecting disease course. Colchicine is well-tolerated and inhibits inflammation thought to modulate
OA, but trials to date have yielded mixed results. We tested whether daily colchicine improves pain, function and synovial
effusion size in patients with knee OA.

Change in primary and secondary outcomes over 12 weeks between supplement combination and placebo groups
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Methods: 120 participants with painful knee OA and radiographic Kellgren-Lawrence grades 2 or 3 were enrolled, excluding
individuals with inflammatory or crystal arthritis. Participants were randomized to receive daily colchicine or placebo (1:1) for
12 weeks, while avoiding other anti-inflammatory agents. The primary outcome was change in visual analog scale (VAS) for
signal knee pain. Secondary outcomes included changes in the Knee Osteoarthritis Outcome Score (KOOS) subscales
(pain, other symptoms, activities of daily living, sports and recreation, quality of life) and in the size of sonographically-
identified effusions.

Results: The colchicine and placebo groups were similar at baseline in age, race, gender, ethnicity, VAS pain, and
mean levels of serum urate, with a slightly higher mean C-reactive protein (CRP) and radiographic severity in the colchi-
cine group. From baseline to end of treatment for the colchicine vs. placebo groups, we observed no significant
between-group differences in mean changes of VAS pain ( -1.1±2.3 vs. -1.5±2.6, p=0.40, Fig. 1C), KOOS subscores
(for pain: 3.4±18.7 vs. 9.8±19.9, p= 0.09, Fig. 1D with other KOOS subscores in Fig. 2A) or sonographic size of syno-
vial effusions in millimeters (-0.35 ±3.7 vs. -0.26 ±3.2, p= 0.93, Fig. 2B). These findings for the entire cohort remained

Fig 1. Absolute pain scores for placebo and colchicine at baseline and after treatment, for (A) VAS score, and (B) KOOS pain, and comparison of
mean change between groups for (C) VAS and (D) KOOS.

Fig 2. (A) Comparison of changes in KOOS subscores for ADL, Sports/Recreation activities, QOL and other symptoms before and after treatment
with colchicine or placebo. (B) Change in effusion size before and after treatment.
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when analyzing the per-protocol study completer subset (n=100). The subsets of patients with greater baseline inflam-
mation (CRP or serum urate), or more severe VAS pain or radiographic KL severity, also failed to demonstrate a signif-
icant benefit from colchicine vs placebo. Acetaminophen use was permitted as needed, but was not taken less often
by patients in the colchicine group.

Conclusion: In this largest double-blind controlled study of colchicine for treatment of knee OA, colchicine failed to
improve knee pain, function, or size of synovial effusions. Whether longer treatment with colchicine, higher doses, or
a larger cohort would improve pain and function or modify radiographic progression remains to be determined. Current
analyses of biomarker levels from these patients’ blood and synovial fluid samples at baseline and 12 weeks will help
determine if there is a biochemical effect of colchicine on OA, even if it is not manifesting clinically in a short period
of time.

Supported by an Investigator Award from the Rheumatology Research Foundation (to SK-S) and by an investigator-initiated
grant from Hikma Pharmaceuticals (to MHP)

Disclosure: J. Samuels: None; K. Tse: None; W. David: None; m. Coronel: None; F. Bomfim: None; R. La Rocca
Vieira: None; N. Leung: None; S. Krasnokutsky Samuels: None; M. Toprover: Horizon Pharma, 1; M. Pillinger:
Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma Pharmaceuticals, 5.

Abstract Number: 0791

Optimizing Knee Osteoarthritis Treatment with the Precision Medicine
Approach in a Clinical Trial Dataset

Caroline Walton1, Forrest Hurley2, Liubov Arbeeva3, Stephen Messier4, Shannon Mihalko4, Jeffrey Katz5, Richard
Loeser6, David Hunter7, Leigh Callahan8 and Amanda Nelson2, 1UNC School of Medicine, Chapel Hill, NC, 2University of
North Carolina at Chapel Hill, Chapel Hill, NC, 3University of North Carolina, Chapel Hill, Carrboro, NC, 4Wake Forest
University, Winston Salem, NC, 5Brigham and Women’s Hospital, Brookline, MA, 6University of North Carolina, Chapel
Hill, NC, 7Sydney Musculoskeletal Health, University of Sydney, St Leonards, New South Wales, Australia, 8University of
North Carolina Thurston Arthritis Research Center, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Precision medicine has previously identified subgroups of clinical trial participants with knee osteo-
arthritis (kOA) that benefit more from a specific intervention than others. We used a precision medicine approach in the
Weight-Loss and Exercise for Communities with Arthritis in North Carolina (WE-CAN) data set comparing a diet and exercise
intervention to an attention control to determine the optimal treatment regimen targeting WOMAC pain score in specific par-
ticipants with kOA and overweight/obesity.

Methods:We used a subset of 645 out of 823 participants (i.e., those who were not missing outcome data) in the WE-CAN
data set who were randomly assigned to either a diet and exercise intervention or an attention control (healthy lifestyle edu-
cation group sessions) for 18 months (PMID 36511925). Based on clinical judgement and prior analyses of optimal kOA
interventions, we selected baseline features, including demographics, physical features, WOMAC subscales, activity level,
and comorbidities, which are included in Table 1. These were entered into 5 machine learning models and 2 fixed treatment
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models (zero-order models). Individualized treatment rules (ITRs) were estimated for change in WOMAC pain score at
18 months, and value functions were calculated for each ITR. A higher value function indicated a higher quality of the esti-
mated ITR, signifying more benefit to future patients based on predicted WOMAC pain scores. Validation methods for this
study included cross-validation and Jackknife Estimator.

Results: The average (standard deviation) age of participants was 65.3 (7.7) years, and the mean BMI was 36.3 (6.4) kg/m2

(Table 1). Most participants were women (76.6%), and most had co-morbidities, including obesity, hypertension, and arthri-
tis in other joints. A smaller proportion had diabetes and/or cardiovascular disease. On a scale of 1-20, with larger numbers
indicating more severe pain, the average baseline WOMAC pain score was 7.4.
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Value functions for each machine learning model regarding change in WOMAC pain scores are shown in Table 2.
Placing all participants in the Diet and Exercise group (zero-order model) was among the highest value functions.
We found no statistically significant subgroups that would benefit more from the alternative treatment (attention
control).

Conclusion: In the WE-CAN study, precision medicine models found no significant improvement (i.e., small differences in
value functions and overlapping confidence intervals) in pain scores over treating all participants with kOA with both diet
and exercise. This supports the utility of the diet and exercise intervention in all patients with symptomatic kOA and over-
weight/obesity. Future work will evaluate additional features (depression and self-efficacy) and alternative outcomes, such
as change in SF-36 physical component score, weight, WOMAC function/stiffness scores, compressive force, and plasma
IL-6. The WE-CAN data set compared diet and exercise to an attention control group; therefore, the efficacy of precision
models to predict response to alternative treatment options such as diet or exercise alone should continue to be researched
in this and other studies.

Disclosure: C. Walton: None; F. Hurley: None; L. Arbeeva: None; S. Messier: None; S. Mihalko: None; J. Katz:
None; R. Loeser: None; D. Hunter: Novartis, 2, TLC, 2; L. Callahan: None; A. Nelson: MedScape Education,
6, NestleHealth, 6.

Abstract Number: 0792

Radiographic and Pain Outcomes from a Phase 3 Trial (OA-07) Evaluating
the Efficacy and Safety of Repeat Lorecivivint Injections over 3 Years in
Subjects with Knee OA

Yusuf Yazici1, Jeyanesh Tambiah2, Christopher Swearingen3 and Timothy McAlindon4, 1NYU Grossman School of
Medicine, La Jolla, CA, 2Biosplice Therapeutics Inc., San Diego, CA, 3Biosplice Therapeutics, Inc, San Diego, CA, 4University
of Massachusets, Worchester, MA
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Background/Purpose: Knee OA has unmet need for safe and efficacious symptom and disease-modifying
treatments. Lorecivivint (LOR), an intra-articular (IA) CLK/DYRK inhibitor thought to modulate inflammatory and
Wnt pathways has previously appeared safe, improved patient-reported outcomes (PROs) and maintained radio-
graphic medial joint space width (JSW) compared with placebo (PBO). A Phase 3 extension trial, OA-07
(NCT04520607), evaluated LOR safety and efficacy with medial JSW, WOMAC Pain and Function outcomes.
This trial’s objective was to evaluate efficacy and safety of long-term, repeated LOR usage in patients with
moderate-to-severe knee OA.

Methods: Enrolled patients had advanced knee OA (medial JSW 1.5-4 mm) and completed OA-11 LOR trial (NCT
03928184), a 1-year, single injection Phase 3 trial. At Week 0 of OA-07 Year 1 (blinded for participants and investigators),
patients received a second, repeat injection according to original randomization (LOR / PBO; Figs. 1A, 1B, 2, Visit 1E). In
OA-07 Year 2, all participants (still blinded to original treatment) entered an open-label ‘crossover’ phase receiving a LOR

Figure 1. Change from baseline in (a) WOMAC Pain and (b) WOMAC Function
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0.07 mg (third) injection, (Figs. 1A, 1B, 2, Visit 3E). Baseline-adjusted ANCOVA estimated differences between LOR and
PBO outcomes using OA-07 baseline measures. Treatment effect at Month 36 (Visit 6E) was estimated using marginal com-
parison from baseline adjusted ANCOVA to last PBO observation prior to crossover.

Results: 276 patients (mean age 61.0 ± 8.2 years, BMI 31.8 ± 4.9 kg/m2, female 62.7%, Kellgren-Lawrence Grade
3 45.3%, medial JSW 2.63 ± 0.69 mm, 67.4% bilaterally symptomatic) were enrolled. LOR appeared safe and well-tolerated
with no major adverse event rate differences compared to PBO.

In Year 1 (blinded portion) of OA-07, statistically significant improvements were observed for LOR vs PBO in WOMAC Pain
[0-100] at Week 24, Visit 2E (Δ=-4.52, 95% CI [-8.92, -0.13], P=0.044); Week 48, Visit 3E (Δ=-5.19, 95% CI [-9.86, -0.53],
P=0.029) (Figure 1a), and WOMAC Function [0-100] at Week 48 (Δ=-4.86, 95% CI [-9.36, -0.35], P=0.035) adjusting for
OA-07 baseline (Figure 1b). In Year 2 (crossover portion) of OA-07, all PBO patients receiving LOR showed mean improve-
ments in WOMAC Pain and Function from Visit 3E observations.

Additionally, compared to the LOR arm, the PBO arm showed a numerical loss in medial JSW at Visit 3E, 24 months after
first injection. At Visit 6E, 36 months after first injection, this loss was statistically significant compared to the last available
PBOmeasure prior to crossover assuming a) no change (Δ = 0.22 mm, conservative scenario [P=0.001]) and b) progression
(Δ = 0.38 mm, realistic scenario [P< 0.001]) (Fig. 2).

Conclusion: The OA-07 trial met its objective as repeat LOR 0.07 mg injections appeared to be safe and efficacious. Signif-
icant improvements in pain and function compared to PBO were seen at 6 and 12 months. Significant improvement in
medial JSW was seen after repeat LOR injections compared to PBO. PBO patients who crossed to LOR treatment showed
symptomatic and structural benefits after 12 months, providing further evidence of potential efficacy. LOR continues to show
promise as a safe, disease-modifying knee OA treatment.

Disclosure: Y. Yazici: Amgen, 2, Biosplice, 8, Chugai, 2, Hemay, 2; J. Tambiah: Biosplice Therapeutics Inc, 3;
C. Swearingen: Biosplice Therapeutics, Inc, 3; T. McAlindon: None.

Figure 2. Change from baseline in Medial Joint Space Width
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Abstract Number: 0793

Secular Changes in Widespread Pain Across Two Generations:
The Framingham Heart Study

David Felson1, Juan-Pablo Zertuche1, Nene Ukonu1, mike LaValley2, Margaret Clancy3 and Tuhina Neogi3, 1Boston
University, Boston, MA, 2Boston University School of Public Health, Arlington, MA, 3Boston University Chobanian &
Avedisian School of Medicine, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pain in Rheumatic Disease Including Fibromyalgia
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: In the general community, widespread musculoskeletal pain is common and often disabling. Epide-
miologic surveys in the US and Europe in the 1990s and early 2000s reported a prevalence of 10-11% in adults with a higher
prevalence in persons over age 40.3,4 While research on pain has increased, there has been little study of whether the prev-
alence of widespread pain has changed. We sought to address this question in 2 generations of the Framingham Heart
Study cohorts, both community-based samples

Methods: We studied the original cohort of the Framingham Heart Study in 2002-2005 and Generation 2, the sons and
daughters of the original cohort and their spouses in 2019-2021, when they were at a similar age to the original cohort. A min-
oritized community sample (OMNI cohort) recruited at the same time as Generation 2 was also assessed in 2019-2021 at the
same exam cycle. All participants were asked whether they had any joint pain on most days and, if they said yes, were asked,
using a homunculus, about locations of pain including regions of the back. Using data from the homunculus, we determined
whether a participant met the following definition of widespread pain: pain on the left side of the body and pain on the right side
of the body; pain above the waist and pain below the waist, and axial skeletal pain (cervical spine or thoracic spine or low back).
We tallied the prevalence of widespread pain in each cohort and then tested for cohort differences using a chi-square test.

Results: The cohorts when surveyed were, in general, elderly, with mean age in the 70s (see table 1) and the majority of par-
ticipants were women. Widespread pain was present in just over 14% of the original cohort and in the OMNI cohort. Between
19 and 20% of the Offspring had widespread pain. When we combined data from currently surveyed Offspring and OMNI and
compared this to the earlier surveyed Original Cohort, we found that there was a significant increase in the prevalence of wide-
spread pain (χ2 = 9.3, p = .002), with the Original cohort having slightly higher age and higher proportion of females.

Conclusion: The prevalence of widespread pain has risen in the past 20 years in older persons. This may be motivating
increased treatment for pain and warrants further investigation to understand secular trends and reasons why widespread
pain has increased among older adults.

Table 1. Age and sex distributions of Framingham cohorts and prevalence of Widespread Pain
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The prevalence of widespread pain has risen in the past 20 years in older persons. This may be motivating increased treat-
ment for pain and warrants further investigation to understand secular trends and reasons why widespread pain has
increased among older adults.

Disclosure: D. Felson: None; J. Zertuche: None; N. Ukonu: None; m. LaValley: None; M. Clancy: None; T. Neogi:
Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 0794

Social Security Work Disability and Its Predictors in Patients with
Fibromyalgia: 25 Years of Followup

Shreena Kamlesh Gandhi1, Sofia Pedro2, BrianWalitt3, Winfried Häuser4, Robert Katz5 and KalebMichaud6, 1KU School
of Medicine, Wichita, Wichita, KS, 2Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 3NIH, Bethesda,
MD, 4Klinikum Saarbrücken Germany, Munich, Germany, 5Rush University Medical Center, Chicago, IL, 6University of
Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
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Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: Disability benefits are crucial for individuals unable to work due to debilitating medical conditions,
commonly facilitated through programs like Social Security Disability Insurance (SSD) in the US and similar schemes globally.
Fibromyalgia (FM) is recognized under immune and musculoskeletal disorders for SSD, but proving eligibility remains chal-
lenging. Mere symptom description is inadequate; applicants must delineate specific signs, physical findings, and functional
impairments lasting more than 12 months. In our 2014 study using the Forward Databank, we assessed SSD approval rates
among FM patients. We found lower approval rates compared to FM patients with rheumatoid arthritis (RA) and osteoarthri-
tis (OA) and noted frequent loss of benefits due to FM’s fluctuating nature and perceived lack of "objective" disability evi-
dence. Perceptions and care for FM have transformed in the last decade, driven by a deeper understanding of pain-
centric disability syndromes, Long-COVID, and the growing acknowledgment of FM as a legitimate syndrome. To explore
the impact of these advances on SSD, we replicated Wolfe et al.’s study through 2023 to assess the rates of SSD in patients
with FM and assess its predictors.

Methods: At semiannual intervals spanning 25 years, we examined the cohort diagnosed with FM who had enrolled in the
Forward Databank. To be included, participants had to meet specific criteria: 1) receiving a FM diagnosis from a rheumatol-
ogist upon registration without simultaneous RA or OA diagnosis; 2) falling within the age of 18 to 65 years; and 3) complet-
ing at least 2 assessments every 6 months. The control group comprised of participants diagnosed with FM with concurrent
RA or OA. Baseline characteristics and the incidence of SSD were evaluated in both groups. The predictors for SSD in FM
were assessed as well.
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Results: During the study, 30.12% of those with FM received SSD. In comparison, SSD prevalence was 53.56% among RA
with concomitant FM and 52.38% among OA. Univariate models identified sociodemographic factors and symptom burden
as predictors of incident SSD in FM, with functional status (European Quality of Life index [EuroQol]) emerging as a b predic-
tor. Patients meeting FM criteria had higher rates of SSD, however, the polysymptomatic distress index proved to be a sig-
nificantly better predictor of SSD than a diagnosis based solely on meeting criteria.

Conclusion: The prevalence of SSD is high in FM but not higher than in those with RA and OA who meet FM criteria. Func-
tional status variables emerge as the primary predictors of work disability. These findings mirror our prior work from ten years
ago and followup is planned with newer criteria.

Reference:
Wolfe, Frederick, et al. "Social security work disability and its predictors in patients with fibromyalgia." Arthritis care &
research 66.9 (2014): 1354-1363.

Disclosure: S. Gandhi: None; S. Pedro: None; B. Walitt: None; W. Häuser: UCB, 2; R. Katz: None;
K. Michaud: None.

Abstract Number: 0795

Prevalence of Post-exertional Malaise (PEM) in Adults with Rheumatic
Diseases and Relationship with COVID19 Infection

Kaleb Michaud1, Shreena Kamlesh Gandhi2, Sofia Pedro3, Cassandra Calabrese4, Patti Katz5 and Leonard Calabrese6,
1University of Nebraska Medical Center, Omaha, NE, 2Kansas University School of Medicine - Wichita, Wichita, KS,
3Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 4Cleveland Clinic Foundation, Cleveland Heights,
OH, 5UCSF, San Rafael, CA, 6Cleveland Clinic, Cleveland, OH
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Background/Purpose: Chronic fatigue is the dominant symptom in patients with Long COVID and Myalgic encephalomy-
elitis/Chronic fatigue syndrome (ME/CFS) as well as an important and prevalent symptom among patients with rheumatic
diseases. Understanding the nature and interrelationship of the fatigue among these disorders is important both for epidemi-
ologic understanding and clinical management. A cardinal and putative distinguishing feature of the fatigue present in
patients with Long COVID and ME/CFS from other fatiguing states is the presence of post-exertional malaise (PEM) which
refers to a worsening of fatigue and other fatigue related symptoms after exertion which was previously tolerated and often
delayed 24-72 hours or more1. PEM has not been systematically investigated in rheumatic diseases and insights into its

Table 1 – Prevalence of PEM+ in 2024 by RMD diagnosis and COVID19 status

Table 2 – Characteristics by PEM+ status

1664

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



prevalence is an important initial step in further defining its nature and relationships of fatigue in these conditions compared
to Long COVID and ME/CFS. The current study utilizing a validated instrument2 for the detection of PEM represents the first
effort to define its prevalence across rheumatic diseases states and its relationship to COVID19 infection status.

Methods: Adult participants in the Forward Databank with rheumatic diseases completed comprehensive questionnaires
including the PEM subscale questions from the DePaul

Symptom Questionnaire from January through June 2024. PEM+ was defined as having at least a frequency ≥2 and simul-
taneously a severity ≥2 in any item on the survey. We categorized diagnoses into RA, OA, FMS, and SLE, and additionally
those who met the 2016 Fibromyalgia criteria (FMS16) independent of primary diagnoses. Additional items included details
of COVID19 infection, Long COVID diagnosis, and comorbidities.

Results: A total of 1158 participants completed the PEM questionnaire with 7.5% PEM+ (4.4% OA to 14% FMS, Table 1).
The highest prevalence of 20% was associated with those meeting FMS16. While any prior COVID19 infection was associ-
ated with PEM+, more recent and hospitalized COVID19, and Long COVID diagnoses had higher PEM+. Table 2 shows
association with PEM+ with worse health and disease symptoms including depression and widespread pain. In contrast,
younger age was associated with PEM+. In addition, we present the breakdown of PEM items selected for those PEM+ in
Table 3.

Conclusion: This is the first study we are aware of that presents PEM rates in a RMD population. We found important asso-
ciations with PEM status including disease activity and COVID19 infection exposure that require additional understanding
notably around the use of graded exercise.

References:

1. Appelman, B, Charlton, B.T., Goulding, R.P. et al. Muscle abnormalities worsen after post-exertional malaise in long
COVID. Nat Commun 15, 17 (2024). https://doi.org/10.1038/s41467-023-44432-3
2. Cotler, J., Holtzman, C., Dudun, C. & Jason, L. A. A brief questionnaire to assess post-exertional malaise. Diagnos-
tics 8, 66 (2018). https://doi.org/10.3390/diagnostics8030066

Disclosure: K. Michaud: None; S. Gandhi: None; S. Pedro: None; C. Calabrese: AstraZeneca, 2, 6, sanofi, 2, 6;
P. Katz: None; L. Calabrese: Amgen, 2, 6, AstraZeneca, 2, jansen, 2, sanofi, 2, UCB, 2, 6.

Table 3 – Distribution of PEM component items selected by PEM+ and RMD category
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Abstract Number: 0796

Development and Evaluation of Machine Learning Prediction Models for
Hospitalizations Due to Opioid-Related Harms Among New Users with
Rheumatic and Musculoskeletal Diseases

Carlos Raul Ramirez Medina1, Mark Lunt2, David Jenkins2, William Dixon2, Niels Peek3 and Meghna Jani2, 1The
University of Manchester, Warrington, United Kingdom, 2University of Manchester, Manchester, United Kingdom, 3THIS
Institute, University of Cambridge, Cambridge, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pain in Rheumatic Disease Including Fibromyalgia
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: England has seen a notable rise in prescription opioid use over the past two decades, leading to
some of Europe’s highest opioid-related hospital admissions. Patients with Rheumatic and Musculoskeletal Diseases
(RMDs) are especially at risk due to multimorbidity and long-term opioid use. Machine learning-based clinical prediction
models (CPMs) could improve risk assessment in this context by addressing nonlinear relationships. We aimed to develop
and evaluate CPMs based on regression and ML, using nationally representative UK data, to estimate the risk of opioid-
related hospitalizations in RMD patients for non-cancer pain.

Methods:We conducted a retrospective cohort study using the Clinical Research Practice Datalink, a large UK primary care
electronic health record database, from 2006-2021. Patients included were new opioid users aged ≥18 years old with one
or more RMDs (osteoarthritis, fibromyalgia, rheumatoid arthritis, axial spondyloarthritis, systemic lupus erythematosus, or
psoriatic arthritis). Patients with a history of cancer were excluded. Opioid-related hospital admissions (any admission code
including opioid poisoning, fractures, falls, delirium, sleep disorders and constipation) were identified using Hospital Episode
Statistics Admitted Patient Care and Accident and Emergency Attendances. Candidate predictors were selected based on
clinical relevance from prior literature. Patients were considered ‘at risk’ from their first new opioid prescription and were
censored at first admission, death, loss of follow-up or after two years without opioid prescription. CPMs using Cox propor-
tional hazards (CPH) and Random Survival Forest were trained with time-to-event patient data. Predictive performance was
evaluated by calculating the area under the receiver characteristic operator curve (AUC) using 5-fold cross validation.

Figure 1. Time-dependent AUC curves of Cox proportional hazards (CPH) and Random Forest with maximally selected rank statistics (MSR-RSF)
models.
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Results: Over a 15-year period, 1,070,719 unique patients (59.5% female, median age [IQR]: 62 [25]) were new opioid users
diagnosed with one or more RMDs. Opioid-related hospitalization occurred in 43,728 patients (4.1%). In the CPH model, top
risk factors for opioid-related hospitalization included alcohol dependence (hazards ratio [HR]: 2.45, 95% CI: 2.28 - 2.64), his-
tory of suicide attempts and self-harm (HR: 2.04, 95%CI:1.89 - 2.20) and history of substance abuse (HR: 1.27, 95%CI:1.14 -
1.43). Concomitant use of benzodiazepines and gabapentinoids were associated with 24% (HR: 1.24, 95% CI 1.21 - 1.26)
and 18% (HR: 1.18, 95% CI 1.14 - 1.21) higher risks, respectively. Obesity and MME at initiation lacked statistical significance.
Permutation importance highlighted antipsychotic and antidepressant use as top risk factors. The CPH and Random Survival
Forest models achieved AUC values of 0.71 (95% CI: 0.70-0.72) and 0.68 (95% CI: 0.67-0.69), respectively.

Conclusion: The CPM based on CPH achieved better discrimination than the Random Survival Forest. Higher risks of
opioid-related hospitalization were associated with concomitant use of benzodiazepines and gabapentinoids, prior alcohol
dependence, and history of self-harm. Greater vigilance where these factors exist could guide targeted interventions to
reduce opioid-related hospitalizations

Disclosure: C. Ramirez Medina: None; M. Lunt: None; D. Jenkins: None; W. Dixon: Google, 2; N. Peek: None;
M. Jani: None.

Abstract Number: 0797

Associations Between Discordance of Disease Activity Indices and
Quantitative Sensory Testing Measures of Nociplastic Pain in Patients
with Early Rheumatoid Arthritis

Clarice Lin1, Burcu Aydemir1, Jing Song2, Lutfiyya Muhammad3, Tuhina Neogi4, Wendy Marder5, Clifton Bingham6,
Marcy Bolster7, Daniel Clauw8, Dorothy Dunlop9 and Yvonne Lee1, 1Northwestern University, Chicago, IL, 2Northwestern
University, Worthington, MN, 3Northwestern Feinberg School of Medicine, Chicago, IL, 4Boston University Chobanian &
Avedisian School of Medicine, Boston, MA, 5University of Michigan, Ann Arbor, MI, 6Johns Hopkins University, Baltimore,
MD, 7Massachusetts General Hospital, Boston, MA, 8University of Michigan, Whitmore Lake, MI, 9Northwestern
University, New Haven, CT

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pain in Rheumatic Disease Including Fibromyalgia
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Approximately one-third of patients with rheumatoid arthritis (RA) experience nociplastic pain, a
type of pain that occurs due to abnormalities in the way the central nervous system regulates pain. There is a critical need
to identify nociplastic pain in patients with RA because these patients tend to be less responsive to disease-modifying

* Correlation Matrix of Measures of Discordance of Disease Activity with QST Measures; ǂ TSJ = tender minus swollen joint count, DAS28-P = ratio
of subjective components of DAS-28 over total DAS-28 (DAS28-P), PtGA-AsGA = patient global assessment minus assessor global assessment
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antirheumatic drugs (DMARDs) and have poor clinical outcomes. Furthermore, escalating DMARD therapy for
pain would not be appropriate if the pain is due to nociplastic pain rather than due to RA-related mechanisms
(ex: inflammation). Quantitative sensory tests (QST) are often used to assess nociplastic pain in research studies
but may be challenging to implement in clinic. Discordance between subjective and objective components of
composite disease activity measures have been proposed as indicators of nociplastic pain in RA. We hypothe-
size that higher discordance between disease activity measures is correlated with worse QST measures of
nociplastic pain.

Methods: This study includes data from the Central Pain in Rheumatoid Arthritis (CPIRA) study, which enrolled patients
with active RA starting a new DMARD from five academic medical centers in the U.S. Measures of discordance in dis-
ease activity were the tender minus swollen joint count (TSJ), proportion of subjective components over total DAS28
(DAS28-P), and patient global assessment minus assessor global assessment (PtGA-AsGA). Higher values indicate
greater discordance. QST measures of nociplastic pain were pressure pain thresholds (PPT) at the trapezius, temporal
summation (TS), and conditioned pain modulation (CPM); lower PPT, higher TS, and lower CPM indicate worse noci-
plastic pain. We evaluated associations between measures of discordance and QST using Spearman correlations
and linear regression models. Multivariable linear regression models were adjusted for age, gender, BMI, symptom
duration, and seropositivity.

Results: This sample of 225 patients with RA (81.3% female) had mean (± SD) age 55.6 ± 13.7 years, BMI of 28.6 ± 6.9
kg/m2, and RA symptom duration of 12.4 ± 12.6 years. Most of these participants were seropositive (71.6%). Table 1 shows
that TSJ and DAS28-P were negatively correlated with PPT at the trapezius [Spearman correlation rho = -0.33, -0.39
respectively] and positively correlated with TS [rho = 0.23, 0.25 respectively]. PtGA-AsGA was not significantly associated
with PPT, TS, or CPM [rho = -0.12, 0.02, -0.02 respectively]. Linear regression analysis adjusted for demographic and clin-
ical factors showed the associations between TSJ and DAS28-P with both PPT and TS remained statistically significant
(Table 2).

Conclusion: In this cohort of patients with active RA, greater discordance of disease activity (higher wasTSJ and DAS28-P)
were associated with worse QST measures of nociplastic pain (lower PPT at the trapezius and higher TS). However, the
strengths of association were weak, indicating that measures of discordance and QST are not interchangeable measures
of nociplastic pain.

* adjusted for covariates age, gender, BMI, symptom duration, and seropositivity; ǂ TSJ = tender minus swollen joint count, DAS28-P = ratio of
subjective components of DAS-28 over total DAS-28 (DAS28-P), PtGA-AsGA = patient global assessment minus assessor global assessment
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Disclosure: C. Lin: None; B. Aydemir: None; J. Song: None; L. Muhammad: None; T. Neogi: Amgen, 2, Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; W. Marder: None; C. Bingham: AbbVie/Abbott, 2, Bristol-Myers
Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2; M. Bolster: ABIM, 6, ACR, 4, Corbus, 5, Cumberland, 5, Elsevier, 2, Genentech,
5, Medscape, 6, Merck Manual, 6, Rheumatology Reasearch Foundation, 5; D. Clauw: None; D. Dunlop: None;
Y. Lee: Cigna-Express Scripts, 8, CVS Health, 8, GE Healthcare, 8.

Abstract Number: 0798

Acute Activation of the Rat Dorsal Root Ganglion Nociceptive Cells by the
Serum of Patients Suffering from Fibromyalgia

Francisco Mercado1, Pedro Segura-Chama1, Angélica Almanza1, Laura Aline Martinez-Martinez2 and Manuel
Martinez-Lavin3, 1Instituto Nacional De Psiquiatría Ramon de la Fuente Muñiz, Mexico City, Mexico, 2Rheumatology
Department - National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito Federal, Mexico, 3Instituto Nacional
de Cardiologia Ignacio Chavez, Mexico City, Mexico

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pain in Rheumatic Disease Including Fibromyalgia
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: A consistent line of investigation proposes fibromyalgia as a stress-evoked sympathetically main-
tained neuropathic pain syndrome. This theory posits dorsal root ganglia (DRG) at the epicenter of fibromyalgia pain [1].
DRG house the soma of the somatosensory neurons filtering to the brain painful stimuli arising from most parts of the body
including internal organs. Each individual neuronal nucleus tightly interacts with its enveloping immune-competent satellite
glial cells (SGCs). Different mechanical and inflammatory mediators activate SGCs inducing cytokine release and stronger
SGCs-nociceptive neuron coupling leading to chronic pain [2].

Little is known about the acute effect of human serum on cultured murine DRG nociceptive cell physiology. IgG from fibro-
myalgia patients induce hyperalgesia in mice by binding to SGCs [3].

Objectives: To define if human serum can acutely activate murine DRG pro-nociceptive cells. To find out if the serum of
women suffering from fibromyalgia induces more pronounced acute stimulation of DRG neurons and/or their SGCs when
compared to serum from healthy women.

Methods: Serum from 6 women suffering from fibromyalgia and 6 matched healthy controls were tested on Wistar rat DRG
neurons and their SGCs. The serum and the following activating substances; capsaicin 1 μM, ATP 10 μM and K+ 60 mM,
were sequentially perfused onto primary DRG cell cultures. Fluo-4 was used as intracellular calcium concentration reporter.
The magnitude of the response of DRG nociceptive cells to the different activating components was defined as the fluores-
cence change (ΔF/F0) area under the curve. The number of SGCs activated by human serum but not by ATP (ATP unre-
sponsive) was quantified in order to explore if the cell activation could be independent of P2X7 signaling. Researchers
were blinded to the serum provenance.

Results: 1477 DRG neurons were studied, of these 625 were activated by human serum. The intensity of neuronal activa-
tion in response to patients’ serum was not different from controls (Mann-Whitney U p = 0.1646). The percentage of neurons
activated by patients serum (43%) was not different from controls (41%) p = 0.492.
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558 DRG SGCs were activated by human serum. A higher proportion of patients’ serum (45%) induced ATP unresponsive
SGCs activation compared to controls’ serum (34%) (Fisher’s exact test, p = 0.0092) (Figure). Patients serum induced
greater calcium influx into SGCs unresponsive to ATP with an area under the curve = 4.95 (3.27 - 9.5) median (quartile
25 – 75) vs. 3.4 (2.23 - 7.8) (Mann-Whitney U, p = 0.0122).

Conclusion: Human serum is able to acutely activate murine DRG pro-nociceptive cells. When compared to serum col-
lected from healthy women, serum derived from fibromyalgia sufferers induces more intense and widespread stimulation
on ATP unresponsive DRG SGCs, suggesting the presence of potentially identifiable pro-nociceptive substance(s) in the cir-
culation. SGCs hyperstimulation appears to be independent of P2X7 signaling. DRG SGCs may play an important role in the
pathogenesis of fibromyalgia.

Acute activation of dorsal root ganglion satellite glial cells (SGCs) by human serum. A: experiment sequence, arrowheads point to the perineuron
flat activated SGCs. B) Intracellular calcium influx measurement, SGCs are activated by human serum, and in some cases, also by ATP. SGCs do
not respond to capsaicin or high K attesting their non-neuronal lineage. C: Higher proportion of fibromyalgia serum activates ATP unresponsive
SGCs. D. Patients serum induces greater SGCs calcium influx.

1670

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Ref: [1] Martínez-Lavin. Clin Rheumatol 2021;40:783 [2] Hanani & Spray. Nat Rev Neurosci. 2020;21:485 [3] Goebel et al J
Clin Invest. 2021;131.e144201

Disclosure: F. Mercado: None; P. Segura-Chama: None; A. Almanza: None; L. Martinez-Martinez: None;
M. Martinez-Lavin: None.

Abstract Number: 0799

Peripheral Biomarker Signatures and a Genetic Risk Score Improve the
Identification of RA-ILD Beyond Clinical Risk Factors

Austin Wheeler1, Thomas Riley2, Joshua Baker3, Yangyuna Yang1, Punyasha Roul4, Katherine Wysham5, grant Cannon6,
Gary Kunkel7, Gail Kerr8, Dana Ascherman9, Paul Monach10, Andreas Reimold11, Jill Poole1, Tony Merriman12, Ted
Mikuls1 and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2Hopsital of the University of
Pennsylvania, Philadelphia, PA, 3University of Pennsylvania, Philadelphia, PA, 4UNMC, Omaha, NE, 5VA PUGET SOUND/
UNIVERSITY OF WASHINGTON, Seattle, WA, 6University of Utah and Salt Lake City VA, Salt Lake City, UT, 7University of
Utah and George E Wahlen VAMC, Salt Lake City, UT, 8Washington DC VAMC/Georgetown and Howard Universities,
Washington, DC, 9Division of Rheumatology and Clinical Immunology, University of Pittsburgh Medical Center,
Pittsburgh, PA, 10VA Boston Healthcare System, Boston, MA, 11Dallas VA Medical Center, Dallas, TX, 12University of
Alabama at Birmingham, Homewood, AL
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Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: Breathe: RA-ILD
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) is an extra-articular manifestation
of RA that causes substantial morbidity and mortality. Despite the paucity of known risk factors, there are a number of serum
biomarkers that could predict risk. We recently derived a genetic risk score (GRS) for RA-ILD (Wheeler et al., Rheum 2024).
We sought to evaluate the discriminative ability of clinical RA-ILD risk factors in combination with this GRS and other periph-
eral biomarker signatures.

Methods: This was a cross-sectional study of participants within the Veteran’s Affairs Rheumatoid Arthritis registry, a multi-
center, prospective cohort of U.S. Veterans with RA. Demographic and clinical data were collected at enrollment.
ILD was validated through systematic medical record review of provider diagnosis, imaging, and biopsy findings.
ILD status was considered at the time of enrollment, excluding participants who developed RA-ILD more than
2 years after enrollment or with indeterminate ILD. Banked DNA was used for genotyping and serum and plasma
collected at enrollment used for biomarker assessment. The GRS included the weighting of 5 SNPs, as previously
described (Wheeler et al., Rheum 2024). Sixty-three additional biomarkers were selected based on published asso-
ciations with RA and/or RA-ILD, encompassing autoantibodies, cytokines/chemokines, adipokines, alarmins, and
metalloproteinases. Biomarkers were log-transformed and standardized for analyses. Principal component analysis
(PCA) with orthogonal varimax rotation was performed and principal components (PCs) were selected based on
eigenvalue >1 and cumulative variance (England et al., ACR Convergence 2021). Biomarkers with loadings >0.3
were considered meaningful. Logistic regression models were compared between clinical factors (age, sex, race,
smoking status, disease activity) with and without PCs and GRS using the area under the receiver operating char-
acteristic curve (AUC) and nested likelihood ratio test.

Table 1. Genotyping of study participants used in genetic risk score and description of principal components with individual associations with rheu-
matoid arthritis-associated interstitial lung disease (RA-ILD). All PCs with p<0.05 demonstrated higher PC scores in RA-ILD. Abbreviations: rheu-
matoid arthritis (RA), rheumatoid arthritis-associated interstitial lung disease (RA-ILD), malondialdehyde-acetaldehyde adducts (MAA),
immunoglobulin G (IgG), immunoglobulin M (IgM), immunoglobulin A (IgA), granulocyte-macrophage colony-stimulating factor (GM-CSF), interleu-
kin (IL), IL-1RA (interleukin-1 receptor antagonist), monocyte chemoattractant protein (MCP), macrophage-derived chemokine (MDC), macro-
phage inflammatory protein (MIP), thymus and activation regulated chemokine (TARC), tumor necrosis factor (TNF), vascular endothelial growth
factor (VEGF), cyclic citrullinated peptide (CCP), rheumatoid factor (RF), matrix metalloproteinase (MMP), fibroblast growth factor (FGF), Fms-like
tyrosine kinase 3 ligand (FLT3l), granulocyte colony stimulating factor (G-CSF), IFN (interferon), thymic stromal lymphopoietin (TSLP)
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Results:We studied 1,886 RA participants (88.7%male, mean age 64), of whom 117 had RA-ILD. Variant allele frequencies
for components of the GRS, assuming autosomal dominant inheritance, are shown in Table 1. PCA yielded 15 PCs, of
which 7 were individually associated with RA-ILD (Table 1). Clinical factors alone discriminated RA-ILD with an AUC of
0.658 (95% confidence interval [CI] 0.610-0.706). The addition of either the biomarker PCs (AUC 0.743, 95% CI
0.696-0.789) or the GRS (AUC 0.711, 95% CI 0.661-0.761) significantly improved discrimination (p< 0.001). The combina-
tion of clinical factors, biomarker PCs, and the GRS (AUC 0.776, 95% CI 0.732-0.821) was the top performing model (p<
0.001; Figure 1).

Conclusion: The addition of peripheral biomarker signatures and a GRS to clinical risk factors improves the ability to identify
RA-ILD among patients with RA. These findings demonstrate the potential for leveraging both genetic and protein bio-
markers to offer personalized approaches to inform RA-ILD risk stratification. This study highlights the need for continued
analysis and employment of novel biomarkers for RA-ILD identification and prediction.

Disclosure: A. Wheeler: None; T. Riley: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5;
Y. Yang: None; P. Roul: None;K.Wysham: None; g. Cannon: None;G. Kunkel: None;G. Kerr: AstraZeneca, 1, Boeh-
ringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1;
D. Ascherman: None; P. Monach: HI-Bio, 2; A. Reimold: None; J. Poole: None; T. Merriman: None; T. Mikuls: Else-
vier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9;
B. England: Boehringer-Ingelheim, 5.

Abstract Number: 0800

Associations of Rheumatoid Arthritis Polygenic Risk with Age at Onset,
Serostatus, and Interstitial Lung Disease

Gregory McDermott1, Pierre-Antoine Juge2, Keigo Hayashi3, Xiaosong Wang4, Misti Paudel5, Sung Hae Chang6, Qianru
Zhang7, Vanessa Kronzer8, Kevin Mueller9, Alene Saavedra9, Katarina Bade9, Grace Qian4, Emily Kowalski9, Kathleen
Vanni4, Jing Cui9 and Jeffrey Sparks10, 1Brigham and Women’s Hospital, Brookline, MA, 2Departement of Rheumatology,
AP-HP, Bichat Hospital, Boston, MA, 3Brigham and Women’s Hospital, Brookline, MA, 4Brigham and Women’s Hospital,

Figure 1. Receiver operating characteristic curves for discrimination of rheumatoid arthritis-associated interstitial lung disease with clinical factors,
principal components, and genetic risk score. P value by nested likelihood ratio test. Clinical factors include age, sex, race, smoking status, and
disease activity score with 28-joint count (DAS28). PCA models include all PCs. Abbreviations: area under the receiver operating characteristic
curve (AUC), principal component analysis (PCA), genetic risk score (GRS)
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Boston, MA, 5Brigham and Women’s Hospital, Division of Rheumatology, Inflammation, and Immunity, Boston, MA,
6Soonchunhyang University College of Medicine, Bongmyeong-dong, Dongnam-gu, Cheonan-si, South Korea, 7Harard
Medical School, Cambridge, 8Mayo Clinic, Rochester, MN, 9Brigham and Women’s Hospital, Boston, MA, 10Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: Breathe: RA-ILD
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Recent rheumatoid arthritis (RA) genome-wide association studies (GWAS) identified 196 risk loci.
Polygenic risk scores (PRS) use GWAS summary statistics to aggregate genome-wide genetic risk for a polygenic disease
like RA. We hypothesized that higher RA polygenic risk would be associated with earlier RA onset, seropositive RA, and
RA-associated interstitial lung disease (RA-ILD).

Methods: We used a large institutional biobank with over 149,000 patients who provided blood samples and electronic
health records data. Participants with RA were identified using a validated algorithm and confirmed to meet RA classification
criteria by medical record review. Control patients were participants with available genetic data and no administrative codes
for RA or other systemic rheumatic diseases. Genotyping was performed using Illumina MEGA and GSA sequencing arrays.
The RA PRS was calculated as a linear sum of beta coefficients of statistically significant loci from summary statistics of a
recent transethnic GWAS combined with summary statistics from an association study of human leukocyte antigen alleles
and RA risk. We examined associations between the RA PRS and RA diagnosis, seropositivity, age at RA onset, and RA-
ILD using logistic regression. In a case-only analysis, we stratified RA patients by RA PRS quartile and examined time to
RA diagnosis using multivariable Cox regression.

Results: We analyzed 1,680 RA cases and 22,185 non-RA controls. Baseline demographics and clinical RA features for
cases are detailed in Table 1. The RA PRS was significantly associated with RA diagnosis (OR 1.82 per unit, 95%CI
1.74-1.90 per PRS unit), seropositive RA (OR 2.24, 95%CI 2.11-2.37), and RA diagnosis before age 55 (OR 1.89, 95%CI
1.79 to 2.00) as detailed in Figure 1. The highest quartile of RA PRS was associated with earlier RA diagnosis (median
45.3 years for highest quartile compared to 49.9 years for lowest quartile) as shown in Figure 2. The hazard ratio for time
to RA diagnosis was 1.41 (95%CI 1.22-1.62). Among patients with RA, there were no significant associations between
RA PRS and presence of RA-ILD (OR 1.02 0.85 to 1.21).
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Conclusion: In a large biobank, the RA PRS was associated with RA diagnosis, earlier-onset RA, and seropositivity. Among
patients with RA, higher RA polygenic risk was not significantly associated with RA-ILD. RA patients with the highest quartile
of genetic risk had RA onset over 4 years earlier than those in the lowest quartile. These findings serve as a “proof-of-con-
cept” demonstrating that the RA PRS can offer important insights about RA timing and clinical presentation.

Disclosure: G. McDermott: None; P. Juge: Nordic, 6; K. Hayashi: None; X. Wang: None; M. Paudel: UnitedHealth
Group, 11; S. Chang: None; Q. Zhang: None; V. Kronzer: None; K. Mueller: None; A. Saavedra: None; K. Bade:
None; G. Qian: None; E. Kowalski: None; K. Vanni: None; J. Cui: None; J. Sparks: Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.
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Abstract Number: 0801

Neutrophil Activation as a Novel Marker of Lung Disease in Rheumatoid
Arthritis

Jia Shi1, Yang Wu1, Ting Wang2, Chen Yu3, qian wang4, Xinping Tian5, Mengtao Li4, Kristen Demoruelle6, Joshua
Solomon7 and Christian Lood2, 1University of Washington, Seattle, 2University of Washington, Seattle, WA, 3Peking
Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Dong Cheng
Qu, China (People’s Republic), 4Department of Rheumatology and Clinical Immunology, Peking Union Medical
College Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing, China 2National
Clinical Research Center for Dermatologic and Immunologic Diseases (NCRC-DID), Ministry of Science & Technology,
Beijing, China, 5Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union
Medical College, Beijing, China, 6University of Colorado Anschutz Medical Campus, Golden, CO, 7National Jewish
Health, Denver, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: Breathe: RA-ILD
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Neutrophil activation is seen in rheumatoid arthritis (RA), but its involvement in RA interstitial lung
disease (RA-ILD) is not clear. Levels of N-formyl methionine (fMet), a potent neutrophil activating factor signaling through for-
myl peptide receptor 1 (FPR1), have been reported to be elevated in RA. The aim of the current study is to assess the role of
fMet in neutrophil-mediated inflammation in the RA-ILD pathogenesis.

Methods: Levels of fMet and calprotectin were analyzed by ELISA in plasma from healthy controls (n=50) and patients with
RA-ILD (n=50), RA-no-ILD (n=49), chronic obstructive lung disease (COPD, n=50), idiopathic pulmonary fibrosis (IPF, n=50),
and systemic sclerosis-associated ILD (SSc-ILD, n=20). Sputum samples from healthy controls (n=50), RA-ILD (n=19) and

Figure 1. Neutrophil activation markers in patient groups. Levels of plasma A) calprotectin and B) fMet levels in healthy controls, RA-ILD, RA-no-
ILD, COPD, IPF and SSC-ILD groups.
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RA-no-ILD (n=25) were also analyzed. Capacity of plasma to activate control neutrophils in presence or absence of anti-
FPR1 antibody was measured by flow cytometry analysis assessing up-regulation of CD11b and CD66b levels. Statistical
analyses were done using Mann-Whitney U test and Spearman’s correlation.

Results: Plasma levels of calprotectin were increased in RA-ILD, COPD, IPF, and SSc-ILD as compared to healthy controls
(p< 0.0001 for all groups, Figure 1) as well as in RA-ILD vs RA-no-ILD (p< 0.0001). Levels of calprotectin were similarly ele-
vated in sputum from RA-ILD vs healthy controls (p< 0.0001). In IPF and SSc-ILD, levels of calprotectin in plasma corre-
sponded to lung function as determined by DLCO (r=-0.39, p=0.03; and r=-0.59, p=0.04, respectively, Figure 2). Levels
of fMet were elevated in all lung disease groups, including in RA-ILD as compared to healthy controls (p< 0.0001). Of note,
levels of calprotectin correlated with levels of fMet in RA-ILD (r=0.43, p=0.002). Similar findings were seen in the other
disease groups. In addition, in IPF, levels of fMet in plasma corresponded to lung function as defined by FVC and DLCO
(r=-0.50, p=0.0004; and r=-0.54, p=0.002, respectively, Figure 2). Finally, plasma from RA-ILD patients (but no other
disease control), increased neutrophil activation in vitro as assessed by up-regulation of CD11b (p< 0.05) and CD66b
(p< 0.01) levels, through FPR1-dependent mechanisms (Figure 3).

Conclusion: Neutrophil activation is prominent in blood and sputum of patients with lung involvement, with levels of calpro-
tectin corresponding to lung capacity. Plasma samples from RA patients had increased fMet levels, as well as enhanced
capacity to support neutrophil activation through FPR1-dependent mechanisms, consistent with a role for fMet/FPR1 sig-
naling in RA-ILD pathogenesis. Further studies are warranted to determine the underlying mechanism(s) of neutrophil activa-
tion in ILD.

Figure 2. Association between neutrophil activation and lung function. Correlation analysis between levels of calprotectin and DLCO in A) IPF, B)
SSc-ILD. Correlation analysis between levels of fMet and C) FVC and D) DLCO in IPF.
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Disclosure: J. Shi: None; Y. Wu: None; T. Wang: None; C. Yu: None; q. wang: None; X. Tian: None; M. Li: None;
K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; J. Solomon: None; C. Lood: Amytryx, 5, Boehringer-
Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma,
1, 2, 5, 11.

Abstract Number: 0802

Disease Activity Is Strongly Associated with RA-related Lung Disease and
Interstitial Lung Disease in Early RA: Results from a Multicenter,
Prospective Cohort Study

Gregory McDermott1, Ritu Gill2, Suzanne Byrne3, Staci Gagne3, Xiaosong Wang4, Misti Paudel5, Emily Kowalski3, Grace
Qian4, Katarina Bade3, Kevin Mueller3, Alene Saavedra3, Kathleen Vanni3, Caleb Bolden6, Tina Mahajan7, Erica Mulcaire-
Jones8, Neda Kortam8, Pierre-Antoine Juge9, Tracy J Doyle10, Zachary Wallace11, Marcy Bolster6, Kevin Deane12, Dinesh
Khanna8, Bryant England7 and Jeffrey Sparks13, 1Brigham and Women’s Hospital, Brookline, MA, 2Beth Israel Deaconess
Medical Center, Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital, Boston,
MA, 5Brigham and Women’s Hospital, Division of Rheumatology, Inflammation, and Immunity, Boston, MA,
6Massachusetts General Hospital, Boston, MA, 7University of Nebraska Medical Center, Omaha, NE, 8University of

Figure 3. RA-ILD plasma can induce neutrophil activation in fMET/FPR1-dependent manner. Plasma-induced neutrophil activation in vitro
assessed by A) CD11b and B) CD66b. C) Percent inhibition of RA-ILD plasma induced neutrophil CD66b in the presence of anti-FPR1 or EFN1
(isotype of anti-FPR1).
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Michigan, Ann Arbor, MI, 9Departement of Rheumatology, AP-HP, Bichat Hospital, Boston, MA, 10Brigham and Women’s
Hospital, West Roxbury, MA, 11Massachusetts General Hospital, Newton, MA, 12University of Colorado Denver Anschutz
Medical Campus, Aurora, CO, 13Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: Breathe: RA-ILD
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: RA is associated with several forms of lung disease including interstitial lung disease (ILD), bronchi-
ectasis, and emphysema. Risk factors for the development and progression of RA-related lung disease are incompletely
understood. Previous prospective ILD screening studies mostly focused on patients with prevalent RA, limiting the ability
to investigate disease activity and early lines of therapy. We aimed to identify predictors of RA-related lung disease early in
the RA disease course within an ongoing multicenter, prospective study of patients with early RA.

Methods: We enrolled patients into SAIL-RA (Study of Inflammatory Arthritis and ILD in Early RA), an ongoing prospective,
multicenter longitudinal study of patients recently diagnosed with RA at five U.S. sites between 2017 and 2024. All partici-
pants were diagnosed with RA within 2 years prior to study enrollment and were assessed with surveys, chest high-
resolution CT (HRCT) imaging, pulmonary function tests, physical examination, and peripheral blood testing. The presence
of RA-related lung disease, including clinical or subclinical ILD, bronchiectasis, or emphysema were determined through
visual inspection of HRCT by three expert thoracic radiologists. We evaluated patient characteristics associated with RA-
related lung diseases at the baseline visit using descriptive statistics and multivariable logistic regression.

Results: We studied 172 participants with early RA (median RA duration 0.78 years) who completed baseline study visits
(mean age 54.8 years, 74% female, 82% seropositive). Of those, 28 (16%) had evidence of ILD, bronchiectasis, and/or
emphysema on baseline HRCT imaging (Figure 1). ILD was the most common RA-related lung disease, occurring in
11.0%. Participants with RA-related lung diseases were older (64.3 vs 53.0 years, p=0.0001), more likely to be male
(42.9% vs 22.2%, p=0.02), and ever smokers (57.1% vs 34.7%, p=0.03). Participants with RA-related lung disease were
also more likely to have moderate or high disease activity by DAS28-ESR at enrollment (60.7% vs 40.3%, p=0.01) compared
to those without lung disease (Table 1). There were no associations of DMARDs or serostatus with RA-related lung disease.
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In multivariable models, age (OR 2.36, 95%CI 1.41-3.95), male sex (OR 3.99, 95%CI 1.24-3.95), and moderate or high
DAS28-ESR (OR 4.89, 95%CI 1.52-15.7) were associated with RA-related lung disease (Table 2). When limiting the out-
come to ILD, moderate/high disease activity remained strongly associated (multivariable OR 6.17 95%CI 1.50-25.4).

Conclusion: In this prospective, multicenter study, the prevalence of ILD, bronchiectasis, or emphysema in early RA was
16%. Active RA during the early RA period was associated with 6-fold higher odds of ILD and >4-fold higher odds of RA-
related lung diseases. These findings suggest that disease activity in the early RA period may play a pivotal role in the devel-
opment of RA-related lung disease. Early diagnosis and initiation of effective DMARDs during this “window of opportunity” in
RA may have important articular and extra-articular benefits.
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Wahlen VAMC, Salt Lake City, UT, 8Division of Rheumatology and Clinical Immunology, University of Pittsburgh Medical
Center, Pittsburgh, PA, 9VA Boston Healthcare System, Boston, MA, 10Washington DC VAMC/Georgetown and Howard
Universities, Washington, DC, 11Dallas VA Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: Breathe: RA-ILD
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

1681

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1682

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Adipokines are metabolic cytokines shown to be dysregulated in RA and prognostic of RA-related
complications such as cardiovascular disease. Similarly, aberrations in adipokines have been demonstrated in idiopathic
pulmonary fibrosis, a disease closely related to RA-interstitial lung disease (RA-ILD); however, they are not yet well studied
in RA-ILD. We investigated whether serum adipokines were associated with RA-ILD risk and prognosis in a multicenter, pro-
spective RA cohort with well-phenotyped RA-ILD.

Methods: We conducted both a cross-sectional study of prevalent ILD and a cohort study of incident ILD through the Vet-
erans Affairs Rheumatoid Arthritis (VARA) registry. Adiponectin, leptin, and fibroblast growth factor-21 (FGF-21) were mea-
sured from banked serum samples, log-transformed and standardized, and analyzed as both continuous values and
dichotomized by the median (high/low). All RA-ILD diagnoses were validated through systematic medical record review by
a rheumatologist specializing in RA-ILD. Multivariable logistic regression models were used to evaluate associations
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between adipokines and prevalent ILD, and multivariable Cox regression models were used for incident ILD, adjusting for
potential confounders, including body mass index (BMI) categories. Associations of adipokines with all-cause mortality risk
were determined among those with prevalent ILD using multivariable Cox regression.

Results: Among 2,777 total participants (88% male, mean age 64 years), 116 (4%) had prevalent ILD. Among 2,661 partic-
ipants without prevalent ILD, 160 (6%) developed incident ILD over 22,233 patient-years of follow-up. There were no signif-
icant associations between the adipokines and prevalent (aOR range: 1.06 to 1.16, p >0.19; Table 1) or incident (aHR per
1 SD increase: range 0.96 to 1.08; p >0.34; Table 2) ILD. Among those with prevalent ILD, higher FGF-21 concentrations
were significantly associated with increased all-cause mortality risk (high vs. low, aHR: 2.37 [95% CI 1.36 – 4.14], p <
0.002; Figure 1). Leptin (aHR 0.79) and adiponectin (aHR 1.25) were not significantly associated with survival. Forced vital
capacity was not correlated with adipokine concentrations (Pearson r: -0.06 to -0.15).

Conclusion: While serum adipokine concentrations were not significantly associated with prevalent or incident RA-ILD,
FGF-21 concentrations were predictive of survival among those with RA-ILD. These findings suggest that metabolic dysreg-
ulation in RA-ILD is indicative of poor prognosis. This finding can be used to guide further research into the role of metabolic
changes in RA-ILD disease progression and prognostication.

Disclosure: A. Haggart: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; T. Johnson: None;
Y. Yang: None; P. Roul: None; K. Wysham: None; g. Cannon: None; G. Kunkel: None; D. Ascherman: None;
P. Monach: HI-Bio, 2; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring,
6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; A. Reimold: None;M. Duryee: None;G. Thiele: None; T. Mikuls:
Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9;
B. England: Boehringer-Ingelheim, 5.
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Background/Purpose: Predictors of progressive pulmonary fibrosis (PPF) in patients with rheumatoid arthritis-associated
interstitial lung disease (ILD) are unclear but may be due to inflammation or fibrosis. Therefore, we investigated serologic
and clinical predictors of PPF in RA-ILD.

Methods:We investigated predictors of RA-ILD progression in the Korean RA-ILD (KORAIL) cohort, a prospective, longitu-
dinal observational study that enrolled RA patients based on the 1987 ACR or 2010 ACR/EULAR criteria and ILD on chest
computed tomography (CT) scans from January 2015 to July 2018 and followed them for 3 years. Pulmonary function tests
(PFTs) and chest CT scans were conducted annually, and the extent of ILD on the chest CT was independently scored by
two radiologists. ILD progression was defined as the presence of both physiological and radiological evidence of disease
progression, adapted from the 2023 ATS/ERS/JRS/ALAT definition of PPF. Baseline biomarkers included autoantibodies,
inflammatory markers, and pulmonary damage markers. Cox regression was used to estimate hazard ratios for progression,
adjusting for age and sex. Then, we compared performance of prediction models with significant predictors from each
domain (model 1 to 5, as indicated in Figure 1) using receiver operating characteristic (ROC) curves.
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Results:We analyzed 139 RA-ILD patients (mean age 66.4 [SD 8.2] years, 31%male, 77% usual interstitial pneumonia [UIP]
pattern). During a median follow-up period of 2.9 (IQR 2.6, 3.4) years, 35% (n=48) of patients had ILD progression (Table 1).
UIP pattern was strongly associated with progression compared to non-UIP (HR 2.77, 95%CI 1.40-5.49). Additionally, ILD
extent of >10% was strongly associated with progression (HR 3.44, 95%CI 1.91-6.18) (Table 2). In addition, anti-cyclic
citrullinated peptide (anti-CCP, HR 1.30 per SD increase, 95%CI 1.00-1.69), Krebs von den Lungen-6 (KL-6, HRs 1.39
per SD increase, 95%CI 1.06-1.82), human surfactant protein D (hSP-D, HR 1.43 per SD increase, 95%CI 1.10-1.88),
and matrix metalloprotein 7 (MMP7, HR 1.44 per SD increase, 95% CI 1.10-1.89) levels were associated with progression.
However, no inflammatory biomarkers were associated with progression. Compared to participants in DAS28-ESR remis-
sion, participants in low (HRs 2.92, 95% CI 1.04-8.22) and moderate disease activity (HRs 2.54, 95% CI 1.03-6.23) had
higher risk of progression. In the ROC analysis, the ILD characteristics model (model 3) had an area under the curve (AUC)
of 0.73, compared to 0.66 for the biomarker model (model 4) (Figure 1). The combined model (model 5) that included all fac-
tors associated with ILD progression had an AUC of 0.78.

Conclusion: In this prospective cohort that applied the recent PPF definition to RA-ILD, we identified traditional predictors of
progression that included UIP pattern, ILD extent, lower DLCO, and the pulmonary damage biomarkers KL-6, hSP-D, and
MMP7. In addition, we identified RA disease activity and anti-CCP antibody levels as novel RA-related predictors of progres-
sion. The model combining these factors had high predictive performance, so may be clinically useful to risk stratify for treat-
ment consideration once externally validated.
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Disclosure: S. Chang: None; M. Paudel: UnitedHealth Group, 11; G. McDermott: None; Q. Zhang: None; Y. Ha:
None; J. Lee: None; M. Kim: None; C. Park: None; J. Kim: None; J. Ha: None; S. Chung: None; S. Lee: None;
E. Kang: None; Y. Lee: None; J. Choe: None; Y. Park: None; E. Lee: None; J. Sparks: Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Abstract Number: 0805

Results from the Certolizumab-pegol Pregnancy Exposure Registry: An
OTIS Autoimmune Diseases in Pregnancy Project

Christina Chambers1, Jane Adams2, Ronghui Xu3, Diana Johnson3, Yunjun Luo3 and Kenneth Jones3, and the OTIS
collaborative research group, 1University of California, San Diego, La Jolla, CA, 2Department of Psychology, University of
Massachusetts, Boston, MA, 3University of California San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Reproductive Issues in Rheumatic Disorders
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose:Certolizumab pegol (CZP) is a tumor necrosis factor (TNF) blocker first approved in the U.S. in 2008.
CZP is approved for the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, psoriasis, and Crohn’s
disease in the U.S. and elsewhere. Data suggest that there is limited to no placental transfer of CZP to the fetus. However,
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there are few controlled studies published on the effect of CZP during human pregnancy. Data from the CZP pregnancy reg-
istry in the U.S. and Canada have been collected by MotherToBaby Pregnancy Studies conducted by the Organization of
Teratology Information Specialists (OTIS).

Methods: Pregnant women treated with CZP for an approved indication who had received at least one dose in the first tri-
mester with or without continued use in pregnancy were enrolled in an observational prospective cohort study. Pregnant
women with no exposure to CZP in pregnancy but with the same underlying diseases were enrolled in a disease-matched
(DM) comparison group. Pregnant women with no chronic diseases were enrolled in a healthy comparison (HC) group.
Pregnancy exposure and outcome data were collected from telephone interviews and medical records. Follow-up of live
born children included a dysmorphological exam, review of pediatric records to 5 years of age, and developmental screening
at 15-17 months of age. Crude Hazard Ratios (HR) and Relative Risks (RR) with 95% Confidence Intervals (CI) were calcu-
lated comparing the exposed group to the comparison groups, and adjusted HR (aHR) and RR (aRR) were calculated where
appropriate using inverse probability of treatment weighting with propensity scores for selected confounders.
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Results: Between March 2012 and May 2022, data were collected for 450 participants, consisting of 150 CZP exposed,
150 DM comparison and 150 HC pregnancies. In the CZP group, 12 (8.0%) took CZP only in the 1st trimester and
119 (86.9%) used CZP in all trimesters. Pregnancy outcomes are shown in the table. Major birth defects among live born
infants were reported in 15/132 (11.4%) in the CZP group, compared to 8/126 (6.3%) in the DM group (aRR 1.85, 95% CI
0.74, 4.60), and 10/126 (7.9%) in the HC group (aRR 1.65, 95%CI 0.75, 3.64). Among all pregnancies excluding lost-to -fol-
low-up, the aRR for major birth defects in CZP exposed compared to the DM group was 0.95 (95% CI 0.46, 1.97); com-
pared to the HC group the aRR was 1.30 (95% CI 0.63, 2.68). There was no evidence of a pattern of major or minor
structural defects in the CZP group, and no increased risks associated with CZP exposure for spontaneous abortion, pre-
term delivery, pre or postnatal growth deficiency, serious or opportunistic infections, malignancies, adverse vaccine reac-
tions, or neurodevelopmental concerns.

Conclusion: Results from the analysis did not suggest a risk for adverse pregnancy outcomes following exposure to
CZP. Although the sample size was relatively small, these results provide reassuring data to pregnant women who
require treatment with CZP. Completion of data collection and analysis for an additional 326 pregnancies, including
neurodevelopmental testing for a subset of children in the preschool to school-age range in each cohort, is anticipated
in 2026.

Disclosure: C. Chambers: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Gerber Foundation, 5, Gilead,
5, GlaxoSmithKlein(GSK), 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo Pharma, 5, Novartis,
5, Pfizer, 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company Limited, 5, UCB
Pharma, USA, 5; J. Adams: None; R. Xu: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Gerber Foundation,
5, Gilead, 5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo Pharma,
5, Novartis, 5, Pfizer, 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company Limited,
5, UCB Pharma, USA, 5; D. Johnson: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Gerber Foundation,
5, Gilead, 5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo Pharma,
5, Novartis, 5, Pfizer, Inc., 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company
Limited, 5, UCB Pharma, USA, 5; Y. Luo: None; K. Jones: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Ger-
ber Foundation, 5, Gilead, 5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo
Pharma, 5, Novartis, 5, Pfizer, Inc., 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical
Company Limited, 5, UCB Pharma, USA, 5.
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Rotavirus Vaccine in Offspring Exposed to Tumour Necrosis Factor
Inhibitors During the Third Trimester Does Not Increase Diarrhea-
Associated Healthcare Events

Leah K. Flatman1, Sasha Bernatsky2, Isabelle Malhamé3, Yvan St-Pierre4, Olga Basso1, Anick Bérard5 and Evelyne Vinet3,
1McGill University, Montreal, QC, Canada, 2Research Institute of the McGill University Health Centre, Montreal, QC,
Canada, 3McGill University Health Centre, Montreal, QC, Canada, 4McGill University Health Center, Montreal, QC,
Canada, 5Université de Montréal, Montreal, QC, Canada
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Background/Purpose: Until recently, best practice guidelines recommended withholding rotavirus vaccine in offspring
exposed in utero to any TNFi until 6 months of age due to fears of causing infection in immunosuppressed infants.
As rotavirus is a common and severe form of gastroenteritis, particularly in unvaccinated infants, delaying vaccine
administration until 6 months of age may be associated with more diarrhea-associated morbidity, instead of routine
immunization from 2 to 6 months. We compared the risk of diarrhea-associated healthcare events in infants
exposed in utero to TNFi according to rotavirus vaccine exposure in the first 6 months of life, examining two specific
periods: 2-6 months and 6-24 months.

Methods: Using MarketScan, we created a cohort of offspring born to mothers with chronic inflammatory diseases who
received at least one TNFi prescription during the third trimester between 2011 and 2021. We excluded infants born in the
13 US states with a state-funded universal rotavirus vaccine program, as these infants have no private insurer claims for
the vaccine. Rotavirus vaccine exposure was identified by ≥1 procedure billing code for RV1 and/or RV5 rotavirus vaccines
administered between 2 and 6 months of age; infants vaccinated after 6 months were censored at the vaccine time. For the
first analysis, follow-up began at 2 months, when a child could receive their first vaccine, and stopped at 6 months. For the
second, follow-up began at 6 months, when a child was theoretically fully vaccinated, until 24 months. The first instance of
diarrhea-associated healthcare use was defined by relevant ICD-9/10 diagnostic billing codes for hospitalizations and/or
outpatient visits. Cox proportional hazards models estimated hazard ratios (HR) and 95% confidence intervals (CI) for
diarrhea-associated healthcare use in infants exposed in utero to TNFi who received the rotavirus vaccine between 2-6
months, compared with those unvaccinated. Models were adjusted for in utero drug exposure, preterm birth, sex, geo-
graphic region, year and season of birth, and TNFi placental transfer (high vs low).

Results: We included 2,186 offspring born to mothers with chronic inflammatory diseases who were exposed in utero to
TNFi during the third trimester (Table 1). Of these, 1,444 (66%) received at least one dose of the rotavirus vaccine between
2-6 months of age. Receiving the rotavirus vaccine was not clearly associated with an overall increased risk of diarrhea-
associated healthcare events (adjusted HR 1.11; 95% CI 0.63, 1.96) during the first 2-6 months of life compared to no
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vaccine administration (Table 2). Similarly, receiving the rotavirus vaccine was not associated with a clearly increased risk of
diarrhea-associated healthcare events between 6-24 months of life (adjusted HR 1.13; 95% CI 0.81, 1.57) compared to no
rotavirus vaccine administration within the first 2-6 months of life.

Conclusion: Our findings indicate no clear increase in diarrhea-associated healthcare events in the months immediately fol-
lowing vaccination and during their first 2 years of life in offspring exposed to TNFi during the third trimester. These results
suggest not delaying rotavirus vaccination in TNFi-exposed infants.

Disclosure: L. Flatman: None; S. Bernatsky: None; I. Malhamé: None; Y. St-Pierre: None; O. Basso: None;
A. Bérard: None; E. Vinet: None.

Abstract Number: 0807

Evaluating Adverse Pregnancy Outcomes in Systemic Lupus
Erythematosus (SLE) and SLE Subgroups: Additional Risks Associated
with Cardiovascular Events

Rashmi Dhital1, Rebecca Baer2, Kenneth Kalunian3 and Christina Chambers4, 1UC San Diego, Brentwood, TN, 2UC San
Diego, San Diego, 3University of California San Diego, La Jolla, CA, 4University of California, San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Reproductive Issues in Rheumatic Disorders
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) presents substantial risks for both maternal cardiovascular
events (CVEs) and adverse pregnancy outcomes, yet, the influence of maternal CVEs on SLE-related adverse pregnancy
outcomes is not well elucidated. We aimed to study the risks of various adverse pregnancy outcomes across different
SLE subgroups, specifically focusing on examining the influence of CVEs.
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Methods: Utilizing data from the Study of Outcomes in Mothers and Infants (SOMI), a California population-based birth
cohort from 2005-2020, we identified pregnant individuals with SLE, including those with lupus nephritis (LN) and antiphos-
pholipid syndrome (APS), via International Classification of Diseases (ICD) codes on maternal discharge records. Maternal
CVEs, baseline covariates, and adverse pregnancy outcomes such as preterm birth (PTB), small-for-gestational-age
(SGA) infants, neonatal intensive care unit (NICU) utilization, infant readmissions, and infant mortality within the first year were
similarly identified from hospitalization records and birth certificates. PTB was defined as birth before 37 weeks of gestation,
and SGA infants as those below the 10th percentile for age and sex. Log-linear regression with a Poisson distribution was
used to calculate adjusted relative risks (aRRs) and 95% confidence intervals (CI) of the association between adverse preg-
nancy outcomes and SLE (by the presence of LN or APS, and further stratified by CVEs) compared against a reference
group of pregnant women without autoimmune rheumatic diseases (ARDs) or APS, or CVEs.

Results: The sample included 7,004,334 live-born singletons from individuals without ARDs or APS, and 8,422 from SLE,
including 903 and 513 from SLE with LN and APS, respectively. Cardiovascular events complicated17,130 (0.2%) of preg-
nancies in individuals without ARDs or APS, 176 (2.1%) with SLE, including 52 (5.8%) with LN and 40 (7.8%) with APS.

Adverse pregnancy outcomes in systemic lupus erythematosus (SLE) pregnancies with and without CVEs a not displayed when n < 11; *p < 0.05.
aRRs adjusted for maternal age, race/ethnicity, primary payer, education, pre-pregnancy body mass index, diabetes, hypertension, hyperlipid-
emia, depression, alcohol, tobacco and drug use during pregnancy
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Compared to 7.1% and 8.9% occurrence of PTB and SGA infants in the reference group, the incidence was higher in SLE
without LN or APS (18.0% and 16.1%), SLE with APS (31.8% and 22.6%), and SLE with LN (45.6% and 26.0%), respec-
tively. Notably, 73.1% of SLE with LN complicated by CVEs experienced PTB, and 32.7% had SGA.

Compared to the reference group, SLE without LN or APS had 1.8 to 2.1-fold higher risks of PTB and SGA, and SLE with
APS had 2.3 to 3-fold risks, with cardiovascular events linked to the higher risk estimates. For SLE with LN and a CVE, risks
more than tripled: aRRs 3.1 (95% CI 2.2 - 4.2) for PTB and 3.7 (95% CI 2.3 - 6.0) for SGA.

Conclusion: In all SLE subgroups, including those lacking LN or APS, we found significantly increased risks of selected
adverse pregnancy outcomes compared to the reference groups without ARDs, APS, or CVEs. APS or LN in SLE contrib-
uted incremental risks for adverse outcomes above SLE without those manifestations. The combination of LN with CVEs
yielded the highest point estimates for multiple adverse outcomes; however, the absolute numbers of CVEs were low. These
findings help to individualize the risks of adverse outcomes for various SLE subpopulations and emphasize targeted strate-
gies to mitigate the burden of adverse outcomes in pregnant women with SLE.

Disclosure: R. Dhital: None; R. Baer: None; K. Kalunian: None; C. Chambers: Amgen, 5, AstraZeneca, 5, Genzyme
Sanofi-Aventis, 5, Gerber Foundation, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hoffman La-Roche-Genentech, 5, Jans-
sen Pharmaceuticals, 5, Leo Pharma, 5, Novartis, 5, Pfizer, 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE,
5, Takeda Pharmaceutical Company Limited, 5, UCB Pharma, USA, 5.

Abstract Number: 0808

Confirmation of Second Trimester Trophoblast Transport of Maternal
Anti-SSA/Ro52 and 60kD Autoantibodies in Cardiac Neonatal Lupus:
Implications for FcRn Blockade

Nicola Fraser1, Mala Masson2, Robert Clancy3, Philip Carlucci4, Peter Izmirly5, Nalani Sachan6, Justin Brandt1, Kristen
Thomas1, Melanie Fox7, Colin Phoon1, Achiau Ludomirsky1, Ranjini Srinivasan1, Garrett Lam8, Bettina Cuneo9 and Jill
Buyon10, 1NYU Langone Health, New York, NY, 2NYU Langone Medical Center- Division of Rheumatology, New York, NY,
3Columbia University Medical Center, New York, NY, 4New York University School of Medicine, New York, NY, 5New York
University Grossman School of Medicine, New York, NY, 6NYU Grossman School of Medicine, New York, NY, 7Renown
Health, Reno, NV, 8Intermountain Health, Provo, UT, 9University of Arizona College of Medicine, Tucson, AZ, 10New York
University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Reproductive Issues in Rheumatic Disorders
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The nearly invariant finding of anti-SSA/Ro52/60kD autoantibodies in pregnancies complicated by car-
diac neonatal lupus (cardiac-NL), which manifests as fetal atrioventricular block and endocardial fibroelastosis (EFE), supports
these autoantibodies in the pathogenesis. The placental neonatal Fc receptor (FcRn) is responsible for transporting IgGs into the
fetal circulation, and blocking FcRn has shown promise in treating fetal hemolytic disease. Application of this therapeutic strategy
to prevent cardiac-NL is challenged by the absence of studies demonstrating the presence of anti-Ro antibodies in the developing
fetus during the critical period of cardiac vulnerability between 18-25 gestational weeks. At this age, FcRn syncytiotrophoblast
expression is incomplete, resulting in limited IgG transport. Accordingly, anti-Ro levels were measured in blood and serosal fluids
of 2nd trimester fetuses dying with cardiac-NL to more precisely implicate these autoantibodies as causative.
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Table 2. Levels of IgG and IgM anti-SSA/Ro 52 and 60kD Autoantibodies in the Maternal Circulation and Fetal Body Fluids at Termination. Values
are shown in ELISA Units.

Table 1. Demographics of Pregnant Patients and Clinical Course of the Fetuses with Cardiac-NL. NH = non-Hispanic, W =White, A = Asian, dex =
dexamethasone, HCQ = hydroxychloroquine

Figure 1. Levels of anti-Ro52 and 60 antibodies in the maternal blood, cord blood and fetal body cavities. The small dashed lines represent +2SD
above the mean of healthy pregnant controls (321 ELISA units for 52kD SSA/Ro and 75 ELISA units for 60kD SSA/Ro). The dotted lines represent
risk threshold levels for fetal atrioventricular block (1000 ELISA units for either specificity as previously published).
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Methods: Fluids (serial dilutions 1:1,000 – 1,100,000) were evaluated for IgG and IgM titers of anti-Ro antibodies using a
research ELISA. For IgG, results are considered positive at 321 ELISA units (EU) for 52kD Ro and 75 EU for 60kD Ro (mean
+2 SD of values for sera from 34 healthy women during normal pregnancies). Based on evaluation of > 100 cardiac-NL
mothers, a threshold risk level of 1,000 EU for either Ro specificity has been previously published.

Results: Fluids from 3 terminated fetuses with cardiac-NL and matched maternal blood from the 2nd trimester were evaluated.
All fetuses were diagnosed with advanced block in the 2nd trimester and treated with dexamethasone, IVIG, or both (Table 1).
Only one pregnant patient was aware of anti-Ro and was taking hydroxychloroquine. Two fetuses showed progressive disease
despite treatment prompting termination and one remained stable and terminated at parental request. Autopsy from one heart
showed extensive EFE and multinucleated giant cells (fetus C). Maternal antibody reactivities to both Ro52 and 60 were in the
top quartile of titers reported previously from 413 anti-Ro pregnancies. Levels of fetal IgG anti-Ro52 and 60 in the umbilical cord,
pleural and pericardial space all exceeded the previously identified threshold level for risk of cardiac-NL (Table 2, Figure 1). In
fetus C, levels were higher in serosal spaces than cord blood. Overall, fetal titers reached up to 15% of maternal levels for both
reactivities and always matched the higher anti-Ro specificity in the pregnant patient. No IgM anti-Ro52 or 60 (FcRn does not
bind IgM) were detected despite being present in the maternal circulation, confirming that the fetal anti-Ro antibodies were the
consequence of placental transport and not inadvertent maternal contamination during evacuation or delivery (Table 2).

Conclusion: Despite limited FcRn transport, maternal anti-Ro52/60 autoantibodies of IgG isotype, not IgM, are present in
the 2nd trimester fetus with levels above the threshold for high risk. Analogous to the encouraging early results in antibody
mediated fetal hemolytic disease, consideration of “no antibody no disease” supports the approach of FcRn as a druggable
target in the prevention of cardiac-NL.

Disclosure: N. Fraser: None; M. Masson: None; R. Clancy: None; P. Carlucci: None; P. Izmirly: Hansoh Bio, 2;
N. Sachan: None; J. Brandt: None; K. Thomas: None; M. Fox: None; C. Phoon: None; A. Ludomirsky: None;
R. Srinivasan: None; G. Lam: None; B. Cuneo: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers
Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2.

Abstract Number: 0809

The Utility of the sFlt1:PlGF Ratio to Rule out and Predict Preeclampsia in
Women with Lupus

Megan Clowse1, Kateena Addae-Konadu2, Jerome Federspiel3, Jennifer Gilner2, Andra James2, Eugene Kovalik2, Anika
Lucas3, Laura Neil2, Catherine Sims4, Amanda Snyderman2, Samir Soneji2 and Amanda Eudy5, 1Duke University, Chapel
Hill, NC, 2Duke University School of Medicine, Durham, 3Duke University School of Medicine, Durham, NC, 4Duke
University, Knightdale, NC, 5Duke University, Raleigh, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Reproductive Issues in Rheumatic Disorders
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Women with SLE have high rates of preeclampsia caused by poor placental vascularization. The
FDA recently approved the ratio of two angiogenic factors, soluble fms-like tyrosine kinase 1 (s-Flt1) and placental growth
factor (PlGF), as a diagnostic test for preeclampsia. In women without rheumatic disease, over 90% have an sFlt1:PlGF ratio
≤ 38. An sFlt1:PlGF ratio this low rules out preeclampsia, while an sFlt1:PlGF ratio > 85 is predictive of preeclampsia. We
sought to determine whether these thresholds could rule-out or rule-in preeclampsia in women with SLE.
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Methods: Pregnancies came from a prospective registry and met these criteria: entry ≤30 weeks gestation, serum sample
≥20 weeks gestation, and singleton. Preeclampsia, including post-partum preeclampsia, was determined by a roundtable of
six experts. All laboratory measurements occurred at routine rheumatology visits. We tested if a low sFlt1:PlGF ratio (≤38)
was associated with the absence of preeclampsia at 4- and 8- weeks post-draw, and during the entire pregnancy/postpar-
tum, and if a high sFlt1:PlGF ratio ( >85) was associated with preeclampsia at the same time points. We assessed pregnan-
cies overall, and stratified by urine protein: creatinine ratio at the time of the visit (UPCR >300 vs. ≤300 mg/g).

Results: The cohort included 107 samples from 68 women with SLE, 29% with a history of lupus nephritis and 16% with
active nephritis during pregnancy (per SLEPDAI renal definitions) (Table 1). Average maternal age was 31; 50% of women
self-identified as Black and 38% as White. Preeclampsia incidence was 34% and the majority of test results (62%) had an
sFlt1:PlGF ratio >38.

All SLE pregnancies: Pregnancies with sFlt1:PlGF≤38 were unlikely to develop preeclampsia (Table 2). sFlt1:PlGF>85 was
modestly effective in predicting preeclampsia.

Cohort characteristics of the pregnancies studied.

Performance of the sFlt1:PlGF ratio to rule out or predict preeclampsia for women with SLE.
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Pregnancies without proteinuria: Both sFlt1:PlGF≤38 and sFlt1:PlGF≤85 very effectively ruled out preeclampsia (NPV >95%
within 8 weeks). sFlt1:PlGF>38 was not predictive of preeclampsia. Of the 14 patients who developed preeclampsia without
having proteinuria in the clinic visit, 12 had sFlt1:PlGF>38 (sensitivity 86%). sFlt1:PlGF>85 was not predictive of preeclamp-
sia within 4-weeks, but a third developed preeclampsia within 8-weeks and half had preeclampsia eventually.

Pregnancies with proteinuria: sFlt1:PlGF≤38 largely ruled out preeclampsia within the next 4 weeks (NPV 80%), but two-
thirds eventually had preeclampsia. sFlt1:PlGF>38 was moderately predictive of preeclampsia and sFlt1:PlGF>85 was more
predictive of preeclampsia.

Conclusion: The high frequency of an elevated sFlt1:PlGF ratio among women with SLE highlights poor placental vascular-
ization with SLE. Having neither proteinuria nor a high sFlt1:PlGF effectively ruled out preeclampsia. Having either proteinuria
or a high sFlt1:PlGF suggested preeclampsia was unlikely within the next 4 weeks, but these patients were at high risk for
subsequent preeclampsia. Having both proteinuria and a high sFlt1:PlGF ratio made preeclampsia likely to occur. The cut-
off of sFlt1:PlGF≤38 effectively rules out preeclampsia for women with SLE without proteinuria; for those with proteinuria,
a low sFlt1:PlGF≤38 suggests preeclampsia is not imminent.

Disclosure: M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; K. Addae-Konadu: None;
J. Federspiel: Hemosquid, 2; J. Gilner: None; A. James: None; E. Kovalik: None; A. Lucas: None; L. Neil: None;
C. Sims: Amgen, 2; A. Snyderman: GlaxoSmithKlein(GSK), 5; S. Soneji: None; A. Eudy: Exagen, 5, GlaxoSmithKline,
5, Immunovant, 5.

Abstract Number: 0810

Glucocorticoids in Pregnancy and Lactation: Results of the Systematic
Review Informing the EULAR Task Force on Antirheumatic Drugs in
Reproduction, Pregnancy and Lactation

Sabrina Hamroun1, Andrea Pluma2, Linda Rüegg3, Malte Kramer4, Yvette Meissner5, Axel Finckh6 and Frauke Foerger7,
1Cochin University Hospital, Paris, Ile-de-France, France, 2Vall d’Hebron University Hospital, Barcelona, Spain,
3Inselspital, Bern University Hospital, Bern, Switzerland, 4German Rheumatism Research Centre Berlin, Epidemiology
and Health Services Research, Berlin, Germany, 5Deutsches Rheuma-Forschungszentrum, Berlin, Germany, 6Geneva
University Hospital, Geneva, Switzerland, 7University hospital Bern /Inselspital Bern, Bern, Switzerland
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Background/Purpose: The management of women with musculoskeletal disorders during pregnancy and lactation pre-
sents many challenges. Since the first EULAR points to consider for the use of antirheumatic drugs before and during preg-
nancy, and lactation published in 2016, new relevant data has emerged. To inform the EULAR task force on the safety of
antirheumatic drugs during pregnancy and lactation by a systematic literature review (SLR). This analysis focusses on the
impact of glucocorticoids (GC) during pregnancy and lactation.

Methods: We searched Medline, Embase, Cochrane and LactMed from April 2015 to April 2023. All studies relating to the
effect of GC on adverse pregnancy, maternal and infant’s outcomes in pregnant or breastfeeding women with an indication
for antirheumatic drugs were eligible. The risk of bias was assessed using the Newcastle-Ottawa scale. We used narrative
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Figure 1. Meta-analysis of association between GC exposure during pregnancy and preterm birth.

Table 1. Result of the EULAR-SLR 2015-2023 on GC during lactation.
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synthesis in case of heterogeneity regarding population or outcome. If the quality and the statistical homogeneity of included
studies was sufficient, we pooled the reported outcomes and conducted a meta-analysis, using effect estimates from stud-
ies with adjustments for confounding factors. This analysis employed a random effect model. Odds ratios (OR) and risks
ratios (RR) with adjustment for disease activity were used to assess the associations.

Results: Within 307 eligible publications (including all drugs and outcomes considered in the SLR), 21 articles including
8777 pregnancies were included for pregnancy outcomes and 5 articles including 32 patients were included for lactation
outcomes.

Regarding exposure during pregnancy, 20 studies concerned oral GC and 1 study intravenous methylprednisolone
(MP) pulses. The rates of miscarriage, stillbirth, major congenital malformation, preterm birth, low birth weight, small for ges-
tational age, maternal hypertension were 9.4%, 2.3%, 5.2%, 18.2%, 22.2%, 5.2% and 5.5%, respectively. For MP pulses,
only a case series of 5 patients was found and provided little evidence.

A meta-analysis was carried out on the risk of preterm birth with GC exposure during pregnancy: the pooled OR of the
adjusted effect estimates was 2.24 [1.73-2.91] (I2=0%) and the pooled RR of the adjusted effect estimates was 1.53
[0.98-2.37] (I2=62%) (figure 1). In 3 studies reporting of dose of GC, a dose-dependent effect was observed, with more pre-
term births with higher GC doses.

Regarding lactation, 1 study reported prednisone/prednisolone and 4 MP pulse exposures (table 1). The milk:plasma ratios
ranged between 0.02 and 0.60. Drug levels after MP pulses were highest in the first hour post-dose, dropped exponentially
within 4 hours and reached average levels between 0.32 and 1.40 μg/ml. All relative infant doses were very low. One study
reported no adverse events in exposed infants during a 3-12 months follow-up phase.

Conclusion: An increased risk of preterm birth associated with GC exposure during pregnancy was found, which argues for
a minimal maintenance dose and the use of a GC sparing agent with pregnancy-compatible cs/bDMARD. However, the
amounts of oral and pulse GC in breastmilk are very low and no short-term adverse effects in breastfed infants were
reported.

Disclosure: S. Hamroun: None; A. Pluma: None; L. Rüegg: None; M. Kramer: None; Y. Meissner: None; A. Finckh:
None; F. Foerger: None.

Abstract Number: 0811

High-Throughput Proteomic Profiling of Longitudinal Serum Samples to
Predict Treatment Response in Lupus Nephritis

Benjamin Jones1, Rufei Lu2, Andrea Fava3, Peter Izmirly4, Jennifer Anolik5, Chaim Putterman6, David Wofsy7, Matthias
Kretzler8, Celine Berthier9, E. Steven Woodle10, Michael Weisman11, Mariko Ishimori12, The Accelerating medicines
Partnership: RA/SLE Network13, Betty Diamond14, Jill Buyon15, Michelle Petri16, Judith James13 and Joel Guthridge13,
1Oklahoma State University, Oklahoma City, OK, 2University of California San Francisco, San Bruno, CA, 3Johns Hopkins
University, Baltimore, MD, 4New York University Grossman School of Medicine, New York, NY, 5University of Rochester
Medical Center, Rochester, NY, 6Albert Einstein College of Medicine, Safed, Israel, 7University of California San Francisco,
SF, CA, 8University of Michigan, Ann Arbor, MI, USA, Ann Arbor, MI, 9University of Michigan, Ann Arbor, MI, 10University of
Cincinnati College of Medicine, Cincinnati, OH, USA, Cinncinnati, OH, 11Stanford University, Los Angeles, CA, 12Cedars-
Sinai Health System, Los Angeles, CA, 13Oklahoma Medical Research Foundation, Oklahoma City, OK, 14The Feinstein
Institutes for Medical Research, Manhasset, NY, 15NYU Grossman School of Medicine, New York, NY, 16Johns Hopkins
University School of Medicine, Timonium, MD
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Figure 1. Changes in serum protein expression predict treatment response in LN patients. (A) UMAP of SLE patients with a complete response
(CR) and no response (NR) based on 34 top predictors using an elbow finding method. (B) UMAP plots with the top 6 key predictors of respon-
siveness based on changes from week 0 to week 12. (C) Pathway analyses of the protein level changes from baseline to week 12 that differed
based on treatment response. (D) Gene regulatory network analyses of all important predictors (importance value >0) for patients with complete
or no response to treatment.
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Background/Purpose: Lupus nephritis (LN) can lead to severe morbidity and early mortality in SLE patients. While thera-
peutic options for LN have improved, they are not universally effective and can cause significant adverse effects. Thus, a
robust panel of non-invasive biomarkers are needed to optimize and predict treatment response. Using high-throughput
proteomics and machine learning, this study generated a prediction model of treatment response based on serum protein
expression as part of the Accelerating Medicines Partnership RA/SLE Network.

Methods: Over 5,000 serum proteins were measured in serum of 158 LN patients at the time of diagnostic kidney biopsy
(baseline) and 12 weeks post-biopsy using Olink Explore HT. Clinical response was determined at 52 weeks as complete
(CR; n=25), partial (PR; n=22), or no response (NR; n=49). Multivariate logistic regression adjusting for age, gender, and
genetic ancestry and machine learning algorithm approaches (Extreme Gradient Boosting) were used to generate a robust
prediction model of treatment responsiveness.

Results: At baseline, patients with NR exhibited 515 (p-value < 0.05; 160 upregulated) dysregulated proteins within the
innate immune system and platelet activation and aggregation pathways. In addition, 1227 (p-value < 0.05; 1180 upregu-
lated) proteins involving the TGFβ, IL-10, Th1/Th2 differentiation, platelet activation, and leukocyte transendothelial migration
pathways at 12 weeks post-biopsy were differentially expressed in patients with NR compared to those with a CR. Proteins
involved in T cell proliferation, Th17 cell differentiation, and TNF, Wnt, EGFR, and IL-10 signaling were persistently elevated at
week 12 compared to baseline in CR. A model incorporating changes in 34 proteins from baseline to week 12 was more
effective at predicting treatment response at 52 weeks (83.8% +/- 0.76%) compared to levels at baseline (67.3% +/-
6.3%) or 12 weeks (70.5% +/- 7.03%) (Figure 1A). In particular, patients with a CR had a significant reduction in CD27,
IL-7, VSIG4, HIP1R, PDGFB, and WFDC1 from baseline to 12 weeks post-biopsy (Figure 1B). Gene regulatory network
analyses of the top predictors demonstrated significantly down-regulated lymphocyte activation/differentiation (CD27,
IL-7, IL-3, IL-16, CD83, and IL-10) and cellular migration pathways (NRP1, IL-16, PDGFB, CSF1, DDR1, FSTL1) in patients
with a CR at week 12 (Figure 1C-D).

Conclusion: Early downregulation of specific immune pathways upon treatment precedes future clinical response in
LN. Changes in serum protein expression 12 weeks post-biopsy may serve as noninvasive biomarkers of 52-week treat-
ment response in LN patients.

Disclosure: B. Jones: None; R. Lu: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis,
6, UCB, 2; P. Izmirly: Hansoh Bio, 2; J. Anolik: None; C. Putterman: Equillium, 2, Progentec, 2; D. Wofsy:
Amgen, 2, Novartis, 2; M. Kretzler: None; C. Berthier: None; E. Woodle: None; M. Weisman: None;
M. Ishimori: None; T. Accelerating medicines Partnership: RA/SLE Network: None; B. Diamond: adicet,
2, alpine, 12, dsmb, atara, 2, DBV, 2, icell, 2, sail, 2; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers
Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2;
M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences,
2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences,
2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen,
5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research,
2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus
Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals,
2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines
Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; J. James:
GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10; J. Guthridge: AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5.
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Abstract Number: 0812

A Human Gut Pathobiont Drives Platelet Activation with Microparticle
Release and NETosis During Lupus Nephritis Flares

Abhimanyu Amarnani1, Cristobal Rivera-Martinez1, Marc Scherlinger2, Doua Azzouz1, Andy Lee1, Kate Trujillo1,
MacIntosh Cornwell1, Tyler Weinstein1, Tatiana Borja3, Bharati Matta4, Sharon Chung5, Laura Cooney6, Uzair
Chaudhary1, Steven Medvedovsky1, Peter Izmirly1, Jill Buyon1, Patrick Blanco7, Betsy Barnes8, Bhama Ramkhelawon1,
Kelly Ruggles9 and Gregg Silverman1, 1New York University Grossman School of Medicine, New York, NY, 2Strasbourg
University Hospital, Strasbourg, France, 3Feinstein Institutes for Medical Research, New York, NY, 4The Feinstein
Institutes forMedical Research, Manhasset, NY, 5University of California, San Francisco and Immune Tolerance Network,
San Francsico, 6University of Michigan and Immune Tolerance Network, Ann Arbor, MI, 7UMR_CNRS 5164
Immunoconcept, BORDEAUX CEDEX, France, 8Feinstein Institutes for Medical Science, Manhasset, NY, 9NYU Grossman
School of Medicine, Brooklyn, NY
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LN with high antibody responses to RG cell wall lipoglycan (LG) have increased platelet activation. (A) Ruminococcus gnavus (RG) serum anti-LG
levels in Healthy-Ctrls, non-renal SLE, and SLE patients with documented intestinal blooms of RG by 16S rRNA sequencing (SLE RG bloom) or
without blooms (Renal No-Bloom) from our NYU cohort, compared to patients with negative (<5.3x10^4) or positive anti-LG levels (as a horizontal
dashed line) from the validation ACCESS_LN and Bordeaux cohorts. (B) Unsupervised hierarchical clustering heatmap of gene expression in plate-
let activation and degranulation, neutrophil degranulation, and myeloid leukocyte activation pathways in patients with negative vs positive anti-LG
antibody levels from ACCESS_LN. Pathway analysis represents ordered query functional profiling gene set enrichment analysis gene ontology
results. No significant pathway enrichment was observed for type I interferon related genes. (C) PF4/CXCL4 levels in sera dichotomized for anti-
LG level in ACCESS_LN samples. (D) ELISA of serum NET fragments from active LN dichotomized by anti-LG antibody levels. P-values represent
non-parametric, Mann-Whitney U tests.
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Background/Purpose: SLE is a leading cause of premature death, often from severe complications including lupus nephri-
tis (LN), especially in disadvantaged groups. Despite advances in treatment, 10-30% of patients with LN progress to end-
stage kidney disease. While disease-associated dysbiosis within gut microbiota has been reported, causative roles remain
poorly understood. We found �40% of LN flares are associated with gut blooms of Ruminococcus gnavus (RG) strains
expressing a novel cell wall lipoglycan (LG)1,2,3. We sought to define underlying in vivo pathogenic pathways.

Methods: Patients in three LN cohorts, NYU, and the validation cohorts: Bordeaux Hospital University and ITN_AC-
CESS_LN, were investigated with a quantitative bead-based assay for serum anti-LG IgG (Fig1A). Bulk whole-blood RNA-
seq libraries were analyzed for gene and GSEA pathway representation. PF4/CXCL4 levels were assessed by ELISA and
platelet-derived microparticles (MPs) by microfluorimetry. NETosis was measured via immunoassays for serum citrullinated
histone-H3, DNA, and myeloperoxidase. To assess causation, naïve C57BL/6 female mice were gut-colonized with an LG-
producing RG strain, and then whole-blood RNA-seq and flow cytometry were performed.

Results: In LN validation cohort patients with high anti-LG levels, whole-blood RNAseq revealed increased signatures for
platelet activation and degranulation (qval< 4.4E-4), neutrophil degranulation (qval< 0.007), and myeloid leukocyte activation
(qval< 0.002), independent of type I IFN signatures (Fig1B). Higher levels of PF4, a platelet granule protein, were associated
with high anti-LG levels (p< 0.04)(Fig1C) and significantly higher NETosis fragments were also detectable in anti-LG positive
LN patients (p< 0.02, Fig1D). Active-LN patients from the Bordeaux Hospital University cohort showed a positive trend
between anti-LG levels and P-selectin+ platelet MPs. In these studies, anti-dsDNA levels did not correlate with platelet acti-
vation or NETosis. In mice colonized with LG-producing RG (Fig2A), blood-bulk RNAseq showed an increased platelet
degranulation gene signature (p< 0.002, Fig2B). Notably, SPARC, PDGFA, and VTI1B were significantly increased in RG-
colonized mice (p< 0.05), just as in LN patients. RG-colonization induced ex vivo platelet sensitization after thrombin chal-
lenge, detected as raised surface P-selectin levels (p<0.016)(Fig2C).

Murine RG gavage drives platelet activity in whole blood RNAseq and flow cytometry studies of ex-vivo platelets 2 weeks post gavage. (A) Protocol
for antibiotic pretreatment, gavage of RG or sham, and sample collection. (B) Volcano plot of gene expression 2 weeks post gavage with genes
related to platelet degranulation noted. (C) Flow cytometry of murine ex-vivo platelet activation from whole-blood 2-weeks post RG gavage with
stimulation of PBS or thrombin in C57BL/6 (top) and C57BL/6-Gp1b tdTomato mice. P-values represent non-parametric, Mann-Whitney U test.
No significant differences for ADP or collagen stimulation were observed.
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Conclusion: Our findings provide the first evidence that RG intestinal blooms trigger LN flares linked to platelet activation with
MP formation and downstream NETosis (Fig3), in a type-I IFN-independent setting. Using the anti-LG antibody as a companion
diagnostic, this set of active LN patients should be evaluated for therapeutic interventions of platelet activation and NETosis.

References:

1. Azzouz, D et al. ARD 2019
2. Azzouz, D et al. ARD 2023
3. Silverman, GJ et al. NRR 2023

Disclosure: A. Amarnani: None; C. Rivera-Martinez: None; M. Scherlinger: None; D. Azzouz: None; A. Lee: None;
K. Trujillo: None;M. Cornwell: None; T. Weinstein: None; T. Borja: None; B. Matta: None; S. Chung: None; L. Cooney:
None; U. Chaudhary: None; S. Medvedovsky: None; P. Izmirly: Hansoh Bio, 2; J. Buyon: Artiva Biotherapeutics, 1, Bris-
tol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2;
P. Blanco: None; B. Barnes: None; B. Ramkhelawon: None; K. Ruggles: None; G. Silverman: None.

A model of SLE pathogenesis in which RG intestinal blooms increases gut permeability and translocation of microbial products, resulting in sys-
temic immune exposure to RG surface lipoglycan (LG) and downstream platelet activation, microparticle release, and NETosis responsible for glo-
merular injury. Adapted from Silverman et al. Nature Reviews Rheumatology 2023, and Scherlinger et al. Nature Reviews Immunology 2023.
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Investigating TASL, SLC15A4, & TLR7 Associated Risk SNPs in Systemic
Lupus Erythematosus

Christina G. Bruxvoort1, Faith A. Porter1, Joshua W. Cavett1, John A. Ice2, Batool Bilal1, R Hal Scofield1 and Valerie
M. Lewis1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2OKC Veteran’s Affairs Medical Center,
Oklahoma City
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic inflammatory autoimmune disease that mostly
has it onset among women between the ages 15–44. While the global pathogenic mechanisms that contribute to SLE
remains incompletely known, it is generally accepted that environmental exposures on a genetically susceptible individual
can result in dysregulated innate and adaptive immune responses, eventually leading to the disease. TASL, TLR7, and
SLC15A4 all have SLE associated risk alleles in the form of single nucleotide polymorphisms (SNPs). Indeed, their protein
products coalesce at the endolysosome and play a regulatory role in the production of Type I interferons (IFNs-I). Upon
IFN-I production, inflammation rapidly ensues to promote a positive feed-forward loop that further signals TASL and TLR7
gene expression. Since TASL, SLC15A4, and TLR7 appear to work in cooperative manner, we conducted SNP genotyping
to assess genetic synergism using three SLE risk-associated SNPs.

Methods: We obtained genomic DNA from the Oklahoma Lupus Family Repository and Registry (LFRR) for SLE subects
and matched controls (See Table 1). We used the Roche 480 Lightcycler to genotype TASL (rs887369), SLC15A4
(rs1059312), and TLR7 (rs3853839) using TaqMan probes following the manufacturer’s protocols. We organized the data
based on the presence of homozygous risk SNP, heterozygous risk SNP, or homozygous nonrisk SNP. Statistics were cal-
culated using GraphPad Prism contingency table format employing Fisher’s exact test.

Results: We found that African American men had a 7.333% (p=0.0544) odds ratio for the risk allele of rs887369 (TASL).
When both the risk alleles for TASL rs887369 and TLR7 rs3853839 SNPs were present in African-American males, there
was an odds ratio of 11.52 (p=0.0132). In the African-American women, there was a 3.959 odds ratio (p=0.0189) when
TASL rs887369 and SLC15A4 rs1059312 risk alleles were present.

OMRF LFRR SLE & Matched Control Subjects
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Conclusion: Our data demonstrate that among African-Americans the risk of SLE was markedly increased by presence of
multiple risk alleles in these genes that are involved in interferon production through the TLR7 pathway. These results sug-
gest a synergistic effect for SLE risk among these genes, at least among African Americans. The increased prevalence of
the disease in this population may be, at least in part, mediated by this synergistic effect among these risk alleles. Although
some European-Americans and Hispanic-Americans had the risk allele present, it did not affect the SLE risk.

Disclosure: C. Bruxvoort: None; F. Porter: None; J. Cavett: None; J. Ice: None; B. Bilal: None; R. Scofield: None;
V. Lewis: None.

Abstract Number: 0814

Rare Variants of PAH Risk Genes Associate with a Distinct Vasculopathy
Phenotype and Worse Outcomes in Patients with Systemic Lupus
Erythematosus-associated Pulmonary Arterial Hypertension

Junyan Qian1, Xinzhuang Yang2, Yu Fang Ding3, qian wang1, Jiuliang Zhao1, Weida Liu4, Yongtai Liu5, Zhuang Tian5,
Yanhong Wang6, Xiaojian Wang7, Mengtao Li1 and Xiaofeng Zeng8, 1Department of Rheumatology and Clinical
Immunology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Peking Union Medical
College, Beijing, China 2National Clinical Research Center for Dermatologic and Immunologic Diseases (NCRC-DID),
Ministry of Science & Technology, Beijing, China, 2Center for Bioinformatics, National Infrastructures for Translational
Medicine, Institute of Clinical Medicine & Peking Union Medical College Hospital, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, China, 3Department of Rheumatology and Clinical Immunology, Peking
Union Medical College Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing, China
2National Clinical Research Center for Dermatologic and Immunologic Diseases (NCRC-DID), Ministry of Science &
Technology, BEIJING, China (People’s Republic), 4State Key Laboratory of Complex Severe and Rare Diseases, Peking
Union Medical College Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China,
5Department of Cardiology, Peking UnionMedical College Hospital, Peking UnionMedical College & Chinese Academy of
Medical Sciences, Beijing, China, 6Department of Epidemiology and Biostatistics, Institute of Basic Medical Sciences,
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China, 7State Key Laboratory of
Cardiovascular Disease, Department of Cardiology, Fuwai Hospital, National Center for Cardiovascular Diseases,
Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing, China, 8Department of Rheumatology,
Peking Union Medical College Hospital (PUMCH), Chinese Academy of Medical Sciences National Clinical Research
Center for Dermatologic and Immunologic Diseases (NCRC-DID), Beijing, China

African American Male Subjects

African American Female Subjects
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes I: Omics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Table 1. Comparison between carriers and noncarriers of variants of PAH risk genes in patients with SLE-associated PAH
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Background/Purpose: Systemic lupus erythematosus (SLE)-associated pulmonary arterial hypertension (PAH) displays
significant clinical heterogeneity; nevertheless, the underlying mechanisms remain unclear. Presently, more than twenty risk
genes have been identified to be closely linked to the pathogenesis and prognosis of idiopathic and familial PAH. However,
the contribution of rare variants of PAH risk genes to SLE-associated PAH remains largely unknown. Systemic lupus erythe-
matosus (SLE)-associated pulmonary arterial hypertension (PAH) displays significant clinical heterogeneity; nevertheless, the
underlying mechanisms remain unclear. Presently, more than twenty risk genes have been identified to be closely linked to
the pathogenesis and prognosis of idiopathic and familial PAH. However, the contribution of rare variants of PAH risk genes
to SLE-associated PAH remains largely unknown.

Methods: Based on the Chinese SLE Treatment and Research Group-PAH cohort, 241 patients with SLE-associated PAH
were recruited and screened for rare deleterious variants in 28 PAH risk genes by whole exome sequencing. Clinical fea-
tures, hemodynamic characteristics and outcomes were compared between variant carriers and noncarriers.

Figure 1. Study flow chart. * The 28 PAH risk genes included BMPR2, EIF2AK4, TBX4, ATP13A3, GDF2, SOX17, AQP1, ACVRL1, SMAD9, ENG,
KCNK3, CAV1, SMAD4, SMAD1, KLF2, BMPR1B, KCNA5, KDR, FBLN2, PDGFD, PTGIS, BMP10, ABCA3, ABCC8, GGCX, KLK1, TOPBP1 and
SMAD5.
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Results: Fifty-one patients (21.5%) carried rare deleterious variants of PAH risk genes. Compared to noncarriers, carriers
had a shorter PAH duration from SLE onset (3.0 ± 3.1 vs. 5.3 ± 5.2 years, P=0.004), a higher proportion of PAH as the onset
symptom of SLE (43.1% vs. 15.1%, P< 0.001) and lower SLE disease activity. Carrying rare variants of PAH risk genes was
identified as an independent prognostic factor of mortality (hazard ratio [HR]=3.13, 95% CI, 1.10-8.97; P=0.005) and of
reaching a low-risk profile of PAH (HR=0.56, 95% CI 0.34-0.94, P=0.027).

Conclusion: We showed for the first time that rare variants of PAH risk genes associated with a distinct vasculopathy phe-
notype and worse outcomes in patients with SLE-associated PAH, highlighting the significant clinical value in molecular
classification.

Disclosure: J. Qian: None; X. Yang: None; Y. Ding: None; q. wang: None; J. Zhao: None;W. Liu: None; Y. Liu: None;
Z. Tian: None; Y. Wang: None; X. Wang: None; M. Li: None; X. Zeng: None.

Abstract Number: 0815

Interferon-stimulated Gene Expression in Non-lesional Skin Is Similarly
Elevated in Incomplete SLE and SLE

Svenja Henning1, Lam Tsoi2, Benjamin Klein2, Celine Berthier2, Joseph Kirma2, Rachael Wasikowski3, Gilles Diercks4,
Barbara Horvath1, Hendrika Bootsma5, Johann Gudjonsson2, Johanna Westra4, Karina de Leeuw6 and J. Michelle
Kahlenberg2, 1University of Groningen, Groningen, Netherlands, 2University of Michigan, Ann Arbor, MI, 3Michigan,
Dept. of Dermatology, Ann Arbor, MI, 4University Medical Center Groningen, University of Groningen, Groningen,
Groningen, Netherlands, 5Department of Rheumatology and Clinical Immunology, University of Groningen, University
Medical Center Groningen, Groningen, Groningen, Netherlands, 6University Medical Center Groningen, Groningen,
Groningen, Netherlands

Figure 2. (A) A total of 237 patients with SLE-associated PAH were divided into two groups based on whether they carried rare variants in PAH risk
genes. (B) Variant distribution matrix for 51 patients. (C) Pie chart representation of the different mutational types for 58 rare variants. (D) Variant
classification according to ACMG Guidelines.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes I: Omics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Figure 1: Study design (A). Cutaneous-IFN scores of HC, ILE, SLE and cutaneous lupus lesional biopsies (B&C). Heatmap comparing ISGs in non-
lesional skin of HC, ILE and SLE (D). Cutaneous IFN scores for ILE progressors and non-progressors (E). Pseudotime trajectory based on the
whole cutaneous transcriptome (F) and based on selected ISGs (G). Correlation between cutaneous and blood IFN score (H). XCell cell-type
enrichment scores for immune cells and activated dendritic cells (I-J). Abbreviations: HC: healthy control; ILE: incomplete systemic lupus erythe-
matosus; SLE: systemic lupus erythematosus; LES: cutaneous lupus lesional skin; ILE_np: incomplete systemic lupus erythematosus non-pro-
gressors; ILE_p: incomplete systemic lupus erythematosus progressor; IFN: interferon; ISG: interferon stimulated genes; ns: not significant; *
<0.05; ** <0.01¬. Image A was created in BioRender.com.
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Background/Purpose: Patients with features of systemic lupus erythematosus (SLE) who do not fulfill classification cri-
teria are referred to as incomplete SLE (ILE). These patients are at increased risk of progression to SLE. Cutaneous
involvement is common in both ILE and SLE and lupus rashes often precede systemic flares. Recent data showed that
interferons (IFN) are highly expressed in healthy-appearing, non-lesional skin of SLE patients, indicating that the skin is
an immune-activated site in SLE. This might play an important role in induction of systemic symptoms and progression
from ILE to SLE. Therefore, the aim of this study was to compare the IFN signature in non-lesional skin between healthy
controls (HC), ILE and SLE patients.

Methods: In this cross-sectional study, we performed bulk RNA sequencing on biopsies obtained from non-lesional,
non-sun-exposed skin from 11 HC, 28 ILE, 35 SLE patients and on 4 cutaneous lupus lesional biopsies. All ILE
patients had an ANA titer of ≥ 1:80 and at least one additional SLICC criterium but not enough for classification.
SLE patients all met the SLICC criteria. Selected interferon stimulated genes (ISGs) were summarized as IFN scores
(Z-scores) and also measured in paired blood samples by qPCR. We performed pseudo-time trajectory analysis for
the whole genome and ISGs to examine the differences in skin gene-expression at different stages of the pathogen-
esis of SLE. Furthermore, ILE patients were stratified into progressors and non-progressors, based on SLE classifi-
cation up to 8 years after sample collection. Finally, for non-lesional skin, cell-type enrichment analysis was
performed with xCell.

Results: ISGs were elevated to the same extent both in non-lesional skin of ILE and SLE patients compared to
HC. Furthermore, non-lesional skin IFN scores correlated with IFN scores in blood. ISGs did not differ in non-lesional
skin between ILE progressors and non-progressors. Pseudotime trajectory performed with non-lesional skin RNA
sequencing data revealed no evident separation of HC, ILE and SLE patients. When performing pseudotime analysis
with ISGs only, lesional samples showed clear separation from HC while ILE and SLE patients overlapped. In addition,
cell-type enrichment analysis showed higher immune cell and higher activated dendritic cell scores in ILE and SLE
patients compared to HC.

Conclusion: Our results suggest that non-lesional, healthy-appearing skin from patients with ILE harbors immunological
changes similar to SLE. Therefore, cutaneous immune activation might be involved in early stages of lupus
pathogenesis.

Disclosure: S. Henning: None; L. Tsoi: Janssen, 5; B. Klein: None; C. Berthier: None; J. Kirma: None;
R. Wasikowski: None; G. Diercks: None; B. Horvath: AbbVie/Abbott, 1, 2, 5, Akari Therapeutics, 2, 5, Celgene,
2, 5, Janssen, 1, 2, 5, Leo Pharma, 2, Novartis, 1, 2, 5, Philips, 2, Regeneron, 2, Roche, 2, Sanofi, 2, Solenne
B.V., 5, UCB, 1, 2; H. Bootsma: Argenx, 2, AstraZeneca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding,
Galapagos, 2, Novartis, 2, 12, Funding, Roche, 2, 12, Funding, Sanofi, 2, UCB, 2; J. Gudjonsson: AbbVie/Abbott,
12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support,
Janssen, 12, support, Novartis, 12, support; J. Westra: None; K. de Leeuw: None; J. Kahlenberg: Amgen,
12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 2, Janssen, 5.
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Abstract Number: 0816

Distinct Transcript and Protein Dysregulation Patterns in
Dermatomyositis and Systemic Lupus Erythematosus

James Ward1, Mythri Ambatipudi2, Zerai Manna3, Michael Smith4, Melissa de los Reyes5, Adam Schiffenbauer6, Saifur
Rahman7, Kamelia Zerrouki5, Fredrick Miller1, Mariana Kaplan8, Jian-Liang Li1, Kerry Casey9, Lisa Rider10 and Sarfaraz
Hasni6, 1National Institute of Environmental Health Sciences, NIH, Durham, NC, 2Harvard Medical School, Boston, MA,
3NIH, Bethesda, MD, 4Horizon Therapeutics, Alexandria, VA, 5AstraZeneca, Gaithersburg, MD, 6NATIONAL INSTITUTES
OF HEALTH, Bethesda, MD, 7AstraZeneca, Gaithersburg, 8NIAMS/NIH, Bethesda, MD, 9Regeneron Pharmaceuticals,
Terrytown, NY, 10NIEHS, NIH, Garrett Park, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes I: Omics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Table 1. Demographic and Clinical Features of Dermatomyositis and Systemic Lupus Erythematosus Patients.
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Background/Purpose: Systemic lupus erythematosus (SLE) and dermatomyositis (DM) are hypothesized to be triggered
by shared genetic and environmental factors leading to aberrant activation of innate immune pathways such as type I inter-
ferons and neutrophil extracellular trap (NET) formation. Despite these similarities in pathogenesis, SLE and DM are distinc-
tive clinical phenotypes with variable responses to the same therapeutic agents. The present study addresses the shared
and distinct dysregulated pathways between SLE and DM by comparing peripheral blood transcript and protein expression
in a combined multi-enrichment analysis of pathway and ligand-receptor signaling.

Methods: 48 SLE patients were age- and gender-matched 3:1 to 16 adult DM patients. 58 whole blood samples from sex-
and age- (±10 years) matched healthy donors (HD) were collected. Whole blood RNA and sera were analyzed for transcrip-
tomics and proteomics (using SomaLogic and RBM platforms). Significant transcript and protein results were combined
across platforms into one collective set of gene locus abundance changes per patient cohort for pathway enrichment.
Multi-enrichment analysis was performed using the top 10 pathways. Pathways were clustered using each gene-pathway
incidence matrix, then split into four sub-clusters for within-cohort analyses and five sub-clusters for cross-cohort analyses.

Results: After quality control, 41 SLE and 14 DM samples were analyzed for transcriptomics, and 34 SLE and 14 DM with
matching HD were analyzed for proteomics. Baseline characteristics were similar, except DM patients were older, with
shorter disease duration, and on higher doses of glucocorticoids (Table 1). SLE expression analysis produced 222 signifi-
cantly dysregulated transcripts and 150 proteins. Twenty gene loci in SLE and 31 in DM were confirmed across platforms.

Figure 1. Multi-enrichment expression heatmaps. The central network displays enriched pathway clusters, connected to significant gene loci rep-
resented in each pathway cluster. Nodes are colored gold for significant changes in DM, purple for SLE, and gold/purple for both SLE and
DM. Node outlines indicate direction of change, using red for up- and blue for down-regulation. Heatmaps beside each pathway cluster show
expression changes for gene loci connected to each cluster, with four column groupings separated by patient cohort and platform. Heatmap rows
are split by cohort(s) in which genes were significantly regulated, gold for DM alone, purple for SLE alone, and gold/purple for gene loci significant in
both the DM and SLE patient cohorts.
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Granulocyte Adhesion and Diapedesis, Glucocorticoid Receptor Signaling, Wound Healing Signaling, Hepatic Fibrosis, and
Acute Phase Response Signaling pathways were significantly enriched in both SLE and DM, with 22% gene loci shared and
88% concordance in direction (Figure 1). SLE-specific pathways included Interferon, Hypercytokinemia in Pathogenesis of
Influenza, and Atherosclerosis Signaling (Figure 2). DM-specific pathways included PI3K/AKT, IGF-1, coordinated lysosomal
expression and regulation (CLEAR), and MSP-RON.

Conclusion: Our study revealed a moderate overlap in underlying pathogenic pathways between SLE and DM, with several
pathways that were distinct for each. Both cohorts were also found to have unique, significantly enriched gene loci and pro-
teins. These distinct dysregulated pathways may help explain differences in clinical phenotypes and responses to treatment.

Disclosure: J. Ward: None;M. Ambatipudi: None; Z. Manna: None;M. Smith: Amgen, 3;M. de los Reyes: AstraZe-
neca, 3, 11; A. Schiffenbauer: AstraZeneca, 11, Hope Pharmaceuticals, 5; S. Rahman: Sanofi, 3, 11; K. Zerrouki:
None; F. Miller: None;M. Kaplan: Astra Zeneca, 5; J. Li: None;K. Casey: Astr, 3, 11, Regeneron, 3, 11; L. Rider: Astra-
Zeneca, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio, 1, 12, no financial support, Cure JM Foundation, 1, 5, Hope
Pharmaceuticals, 5, Horizon Therapeuetics, 1, 12, no financial support, Pfizer, 1, 12, no financial support;
S. Hasni: None.

Figure 2. Expression of gene loci in SLE-specific pathways. SLE-specific pathways included interferon Signaling, Hypercytokinemia in Pathogen-
esis of Influenza, and Caveolar-Mediated Endocytosis Signaling. Left bars indicate the direction of significant changes, red is up- and blue is down-
regulated, white is not significantly changed, and grey is not tested by the platform. Expression is shown as log2 differences from respective
healthy control mean expression, labeled as normal fold changes. The majority of SLE patients (27 of 34, 80%) show very high (8- to over
16-fold) up-regulation of interferon-activated genes, while only a subset of DM patients (4 of 12, 33%) show moderate (2- to 4-fold) up-regulation.
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Abstract Number: 0817

2024 Clinical Practice Guideline for the Diagnosis and Treatment of
Chronic Nonbacterial Osteitis (CNO) in Adults

Elizabeth Winter, Olaf Dekkers and Anne Leerling, and the Expert Consensus Panel for Chronic Nonbacterial Osteitis
(CNO) in Adults, Leiden University Medical Center, Leiden, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Adults with sterile bone inflammation are variably labelled as Synovitis, Acne, Pustulosis,
Hyperostosis, Osteitis (SAPHO)-syndrome, chronic nonbacterial osteomyelitis, chronic recurrent multifocal osteomye-
litis (CRMO), pustulotic arthro-osteitis (PAO), or sternocostoclavicular hyperostosis (SCCH). We developed a first
consensus statement on disease definition and the preferred name, together with a clinical practice guideline
(CPG) on diagnosis and treatment, integrating existing evidence and multidisciplinary expert opinion, as well as a
research agenda.

Methods: This initiative comprised a systematic literature review and GRADE-based appraisal of evidence, two Delphi
surveys and three digital and in-person consensus meetings with a multidisciplinary expert panel and patient
representatives.

Results: A consensus disease definition was developed for “adults with sterile bone inflammation”, based on which
panel members and patient representatives propose the diagnostic term "chronic nonbacterial osteitis" (CNO). As over-
arching principle, care for adult CNO is ideally multidisciplinary and situated at expert centers. The CPG addresses the
initial evaluation of suspected adult CNO patients, highlighting the limited role of laboratory investigations and bone
biopsies, and the crucial role of imaging. Initial imaging is preferably done by magnetic resonance imaging, or otherwise
by computed tomography combined with nuclear imaging. Specific considerations are included regarding the role of
(routine) whole-body imaging. Treatment goals and outcome measures emphasize patient-reported indices like pain,
especially since the prognostic value of persistent radiologic activity is yet unknown. A suggested treatment algorithm
for adults with symptomatic CNO includes the initial use of non-steroidal anti-inflammatory drugs/cyclooxygenase
2-inhibitors in most patients, whereafter bisphosphonates or tumor necrosis factor alpha inhibitors can be considered.
Typically, bisphosphonates are preferred as first-choice, though choice depends on individual patient factors and the
presence of additional inflammatory features. The CPG further discusses follow-up, management of adverse events
and complications, and a future research agenda.

Conclusion: This consensus statement and CPG is intended to support health care professionals world-wide in their care
for adults with CNO. It also lays the groundwork for establishing international patient registries, translational research lines,
and multicentre trials, all of which are urgently required.

Disclosure: E. Winter: Amgen, 1, 6, UCB, 1, 6; O. Dekkers: None; A. Leerling: None.
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Abstract Number: 0818

Defining BASDAI Cut-offs for Disease Activity States in Axial
Spondylarthritis – Results from the EuroSpA Collaboration

Stylianos Georgiadis1, Lykke Oernbjerg1, Brigitte Michelsen2, Tore K. Kvien3, Simon Horskjær Rasmussen4, Jakub
Z�avada5, Kristýna Bubov�a6, Bente Glintborg7, Anne Gitte Loft8, Ana Maria Rodrigues9, Maria Jose Santos10, Adrian
Ciurea11, Michael Nissen12, Laura Kuusalo13, Jarno Rutanen14, Ziga Rotar15, Katja Perdan-Pikmajer15, Bjorn
Gudbjornsson16, Olafur Palsson17, Daniela DiGuiseppe18, Mikkel Ostergaard19 and Merete Hetland20, 1Rigshospitalet
Glostrup, Glostrup, Hovedstaden, Denmark, 2Rigshospitalet Glostrup, Diakonhjemmet Hospital and Sørlandet Hospital,
Copenhagen, Denmark, 3Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet
Hospital, Oslo, Norway and University of Oslo (UiO), Institute of Clinical Medicine, Oslo, Norway, Oslo, Norway,
4Rigshospitalet Glostrup, Glostrup, Denmark, 5Institute of Rheumatology and Charles University, Praha, Czech Republic,
6Institute of Rheumatology and Charles University, Prague, Czech Republic, 7DANBIO, Rigshospitalet Glostrup and
University of Copenhagen, Virum, Denmark, 8Aarhus University Hospital and Aarhus University, Horsens, Denmark,
9Nova Medical School and Hospital dos Lusíadas, Lisbon, Portugal, 10Hospital Garcia de Orta and Centro Académico de
Medicina de Lisboa, Lisboa, Portugal, 11University Hospital Zurich, Zürich, Switzerland, 12Geneva University Hospital,
Geneva, Switzerland, 13University of Turku and Turku University Hospital, Turku, Finland, 14Tampere University Hospital,
Tampere, Finland, 15University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 16Landspitali
University Hospital and University of Iceland, Reykjavik, Iceland, 17University of Iceland and Skåne University Hospital,
Reykjavik, Iceland, 18Karolinska Institutet, Stockholm, 19Department of Clinical Medicine, University of Copenhagen and
Center for Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark, 20Rigshospitalet Glostrup and
University of Copenhagen, Glostrup, Denmark

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose:While the Axial Spondyloarthritis Disease Activity Score based on C-reactive protein (ASDAS) is rec-
ommended for assessment of disease activity in patients with axial spondyloarthritis (axSpA), the Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI) is still widely used, particularly in settings where inflammatory laboratory markers are
unavailable. BASDAI values of < 2, < 4 and >6 have been applied as cut-offs for remission, between low disease activity

Table 1. BASDAI cut-offs for disease activity states against external criteria
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(LDA) and high disease activity (HDA) and for very high disease activity (VHDA), respectively, although these cut-offs remain
unvalidated. We aimed to (i) determine BASDAI cut-offs for disease activity states against predefined external criteria, and
(ii) assess the level of agreement between BASDAI and ASDAS disease activity states.

Methods: Prospectively collected real-world data from patients with axSpA initiating a first tumour necrosis factor inhibitor
or an interleukin-17A inhibitor from registries participating in the European Spondyloarthritis (EuroSpA) collaboration were
analyzed. We applied the same approach as previously used by Machado et al. [1] to define the endorsed ASDAS cut-offs
for disease activity states against external criteria, i.e., ASAS partial remission, and patient and physician global assess-
ments. Follow-up data at 6 months were used to select the cut-offs between BASDAI remission and LDA, and between
LDA and HDA, while baseline data were used to select the cut-off for VHDA. Receiver operating characteristic analyses were
performed to determine the optimal BASDAI cut-offs. The level of agreement between disease activity states based on BAS-
DAI and ASDAS cut-offs was assessed using proportion of discordance and weighted kappa coefficient.

Results: We analyzed data from 2,791 patients from seven European registries with available data on BASDAI and the
above-mentioned external criteria. Mean (standard deviation) BASDAI (on a 0-10 scale) and ASDAS were 6.1 (1.9) and 3.8
(0.9) at baseline, and 3.0 (2.3) and 2.0 (1.0) at 6-month follow-up, respectively. The optimal BASDAI cut-off values against
external criteria were estimated to be < 1.4, < 2.8 and >5.9 (Table 1). Analyses on the level of agreement between BASDAI
and ASDAS disease activity states demonstrated that the proportions of discordance decreased from 32.6% to 27.8% in

Figure 1. Stacked bar charts of BASDAI states according to estimated cut-offs dependent on ASDAS states according to A. unvalidated cut-offs
(<2, <4 and >6), and B. estimated cut-offs: <1.4, <2.8 and >5.9. ASDAS states: ID (ASDAS<1.3), LDA (1.3≤ASDAS<2.1), HDA (2.1≤ASDAS≤3.5)
and VHDA (ASDAS>3.5). ASDAS: Ankylosing Spondylitis Disease Activity Score based on C-Reactive Protein; BASDAI: Bath Ankylosing Spondy-
litis Disease Activity Index; Disc: proportion of discordance; HDA: high disease activity; ID: inactive disease; LDA: low disease activity; VHDA: very
high disease activity; kappa: weighted kappa coefficient.
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baseline data and from 36.4% to 32.9% in follow-up data, when the estimated BASDAI cut-offs (< 1.4, < 2.8 and >5.9) were
applied instead of the unvalidated BASDAI cut-offs (< 2, < 4 and >6) (Figure 1). The corresponding weighted kappa values
increased slightly, but only a fair level of agreement was observed. The level of agreement between BASDAI and ASDAS dis-
ease activity states was superior at baseline compared to follow-up.

Conclusion:Weestimated BASDAI cut-offs for the disease activity states against predefined external criteria to be < 1.4, < 2.8 and
>5.9 in a large European observational cohort of patients with axSpA. Moderate agreement between disease activity states accord-
ing to BASDAI and ASDAS was observed, which reflects that the underlying domains of BASDAI and ASDAS are not identical.

References:

1. Machado et al. (2011). Ann Rheum Dis, 70(1), 47-53.
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The Assessment of SpondyloArthritis International Society (ASAS)
Definition of Difficult-to-Manage Axial Spondyloarthritis

Denis Poddubnyy1, Xenofon Baraliakos2, Victoria Navarro Comp�an3, Murat Torgutalp4 and Desiree van der Heijde5,
and ASAS Difficult-to-Manage Axial Spondyloarthritis Task Force, 1Charite-Universitatsmedizin Berlin, Berlin, Germany,
2Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 3La Paz University Hospital, Hospital La
Paz Institute for Health Research (IdiPAZ), Madrid, Spain, 4Charite Universitatsmedizin - Berlin, Berlin, Germany,
5Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Non-response to standard treatments represents a management challenge in axial Spondyloarthritis
(axSpA). The Assessment of SpondyloArthritis international Society (ASAS) seeks to define ’difficult-to-manage axSpA’ (D2M
axSpA). The aim of this work was to develop a consensus-based definition of D2M axSpA for use in clinical and research settings.
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Methods: A scoping literature review was conducted in 2022 to identify potential definitions for D2M axSpA from prior stud-
ies, followed by a 2-round Delphi consensus process to identify components of D2M axSpA. The 1st Delphi round surveyed
ASASmembers, with 123 respondents. In January 2023, the results were presented to the Task Force and ASASmembers.
This was followed by the 2nd Delphi round taking the results of the discussion into consideration; a total of 186 responses
were received. Based on the results of the 2nd Delphi round, a draft D2M axSpA definition was developed and presented
to the Task Force and subsequently to the ASAS members in January 2024. Full ASAS members (n=123) voted on the pro-
posed definition.

Results: Consensus was reached on a definition encapsulating treatment failure, suboptimal disease control, and physician
or patient acknowledgment of problematic signs/symptoms in patients diagnosed with axSpA by rheumatologist – figure.
ASAS D2M axSpA definition is, therefore, a broad concept including a variety of reasons leading to an unsatisfactory treat-
ment outcome. “Treatment-refractory” disease is a part of the D2M group, which can be concluded after excluding other
reasons for the non-response and require a history of specific treatment failure and the presence of objective signs of inflam-
matory activity. The proposed definition was endorsed by ASAS at the annual meeting in January 2024 with 89% votes
(109/123) in favor of the definition.

Conclusion: The ASAS D2M axSpA definition, shaped by extensive professional and patient input and a structured consen-
sus process, provides a clear identification of patients with non-response to current standard treatments paving a way to fur-
ther research.

Disclosure: D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6; X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor,
BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6,
12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid
instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS),
2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6,
Roche, 2, 6, UCB, 2, 6; M. Torgutalp: None; D. van der Heijde: AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos,
2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2.
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Abstract Number: 0820

The Classification in Axial Spondyloarthritis Inception Cohort Study:
Performance of the 2009 Assessments in Spondyloarthritis International
Society Classification Criteria

Walter Maksymowych1, Desiree van der Heijde2, Liron Caplan3, Robert Landewé4, Lianne S Gensler5, Pedro
M. Machado6, Alexandre Sepriano7, Floris van Gaalen8, Miranda van Lunteren9, Ben Vandermeer10, Joachim Sieper11,
Atul Deodhar12 and Martin Rudwaleit13, and on behalf of CLASSIC Study investigators, 1University of Alberta, Edmonton,
AB, Canada, 2Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands, 3Rocky
Mountain Regional VAMC, Aurora, CO, 4Amsterdam University Medical Center, Meerssen, Netherlands, 5Department of
Medicine/Rheumatology, University of California, San Francisco, San Francisco, CA, 6Department of Rheumatology,
University College London Hospitals NHS Foundation Trust; and Department of Rheumatology, Northwick Park
Hospital, London North West University Healthcare NHS Trust; and Centre for Rheumatology & Department of
Neuromuscular Diseases, University College London, London, United Kingdom, 7Leiden University Medical Centre,
Portela Loures, Portugal, 8LUMC, Leiden, Zuid-Holland, Netherlands, 9Leiden University Medical Center, Leiden, Zuid-
Holland, Netherlands, 10University of Alberta, Edmonton, Canada, 11Charité University Medicine Berlin, Berlin, Germany,
12Division of Arthritis and Rheumatic Diseases, Oregon Health & Science University, Portland, OR, 13University of
Bielefeld, Klinikum Bielefeld, Bielefeld, Germany

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The 2009 ASAS classification criteria had sensitivity of 83% and specificity of 84% for a rheumatol-
ogist diagnosis of axSpA. However, their implementation revealed varying prevalence estimates, inconsistent genetic asso-
ciations, and lower clinical trial response rates prompting the global Classification in Axial Spondyloarthritis Inception Cohort
study (CLASSIC). These shortcomings are largely due to misuse of the ASAS 2009 criteria as diagnostic criteria. Higher
levels of specificity were considered desirable. CLASSIC was established as a combined initiative of ASAS and SPARTAN
to test the performance of the 2009 criteria, which were to be considered validated if prespecified sensitivity/specificity tar-
gets of ≥75%/≥90% were met, or alternatively, to be revised if these targets were not met.

Table 1. Descriptive demographic and clinical characteristics of patients in the CLASSIC cohort.

1720

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: CLASSIC was a prospective study that recruited consecutive patients referred to a rheumatologist with current
undiagnosed back pain suspicious for axSpA of ≥3 months duration with onset ≤45 years of age. Diagnostic assessements
were performed at multiple stages to determine the presence/absence of axSpA: Stage 1. After the history and physical
exam; Stage 2. After review of CRP and HLA-B27; Stage 3. After review of pelvic radiograph; Stage 4. After review of MRI
by local radiologist; Stage 5. After central review of all imaging by 2 primary readers and an adjudicator (for prespecified dis-
crepancies between central readers). The primary endpoint was attainment of specificity of ≥90% and sensitivity of ≥75% by
the 2009 criteria in the entire population. If unmet, revised criteria would aim for these targets using stage 5 global diagnosis
(after central imaging assessment) as the gold standard.

Results: CLASSIC included 1015 patients from 61 centers in 27 countries (501 from North America) of whom 370 (36.5%)
were diagnosed with axSpA per stage 5 global. Among clinical variables, patients with axSpA versus non-axSpA included
significantly more cases who were male (55.9%), had inflammatory back pain (88% vs 66%), current peripheral arthritis
(14% vs 10%), dactylitis (3% vs 1%), and history of acute anterior uveitis (17% vs 6%) (Table 1). Tender joints, enthesitis,
psoriasis, and family history were non-discriminatory. For lab and imaging measures, elevated CRP >5mg/L (39% vs
23%), positive HLA-B27 (67% vs 20%), radiographic sacroiliitis (30% vs 0.3%) and MRI indicative of axSpA (62% vs 2%)
were significantly more frequent in cases with axSpA vs non-axSpA (Table 2). Sensitivity of the 2009 criteria varied from
73.8-82.4% and specificity varied from 77.1-84.3% depending on source of imaging data and stage 4 vs 5 global diagnostic
evaluation (Table 3).

Conclusion: The 2009 ASAS classification criteria did not meet the set targets of 75% sensitivity and 90% specificity in the
CLASSIC cohort, indicating the need for revision aimed at attaining these targets.

Table 2. Lab and imaging variables of patients in the CLASSIC cohort

Table 3. Performance of the 2009 ASAS Classification Criteria in 1015 patients included in the CLASSIC study.
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Switzerland, 3Ottawa University, Ottawa, ON, Canada, 4University of Alberta, Edmonton, AB, Canada, 5CARE Arthritis,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Recent analysis of MRI scans from the 2009 ASAS classification cohort has led to a new proposal for
the application of more stringent MRI inflammatory and structural lesion cut-offs for defining a positive MRI aimed at higher
specificity. The cut-offs are based on numbers of sacroiliac joint quadrants with the affected lesion, being ≥3 for erosion
(ER), ≥4 for bone marrow edema (BME), ≥5 for fat lesion (FAT), and ≥2 for deep fat lesion extending ≥1cm from subchondral
bone1. We aimed to validate the performance of these cut-offs in patients with axSpA according to different clinical phenotypes
encompassing patients with concomitant psoriasis (PsO), acute anterior uveitis (AAU), and inflammatory bowel disease (IBD).
Our comparator was age- and gender-matched mechanical back pain controls diagnosed with non-axSpA.

Methods: Patients diagnosed with axial spondyloarthritis (axSpA) and fulfilling the modified New York criteria (mNY) were
included from a prospective, observational cohort (ALBERTA FORCAST). All axSpA cases with AAU, PsO, or IBD, diag-
nosed by an ophthalmologist, dermatologist, or gastroenterologist, or axSpA alone with no extra-articular features, and with
available MRI SIJ scans (semicoronal T1W, STIR), were matched for age and gender with scans from non-axSpA controls.
MRI active and structural lesions per ASAS definitions2 were evaluated by 3 readers blinded to clinical details and recorded
in the ASAS MRImagine-consensus based eCRF that comprised global assessment (MRI indicative of axSpA, active or
structural lesion typical of axSpA present/absent) and detailed scoring of lesions per SIJ quadrant or halves (SPARCC
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method). We also assessed the utility of definite sclerosis (SCL), defined as dark signal on MRI that extends continuously
≥0.5cm in horizontal depth. Cut-offs for backfill (BF), and ankylosis (ANK) were assessed according to number of SIJ halves.
Sensitivity and specificity of MRI cut-offs from ≥2 to ≥5 SIJ quadrants (for BME, ER, FAT, SCL) or halves (BF, ANK) with diag-
nosis of axSpA as gold standard, were analyzed.

Table. Sensitivity and Specificity of MRI cut-offs for SIJ lesions for axSpA subgroups.
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Results: Scans were available from 44, 45, 27, 45, axSpA patients with PsO, AAU, IBD, or axSpA alone and 78 matched
non-axSpA controls. For BME, a substantial increase in specificity was evident with a cut-off ≥4 at 92.3% with limited impact
on sensitivity for diagnosis of axSpA among all subgroups when compared to a cut-off ≥3 (Table). For ER, specificity was
96.2% at a cut-off ≥3 with limited impact on sensitivity when compared to a cut-off ≥2. For FAT, specificity was 94.9% at
a cut-off ≥5 with limited impact on sensitivity when compared to a cut-off ≥4, while a deep fat lesion already had high spec-
ificity of 96.2% even at a cut-off ≥2. BF and ANK had 100% specificity at cut-offs of ≥2 while SCL had high specificity, but
sensitivity was low even at the cut-off ≥2.

Conclusion: The data-driven MRI lesion cut-offs demonstrated high performance characteristics, supporting the validity of
the preliminary ASAS Data-Driven MRI lesion cut-offs.

1. Maksymowych et al. Rheumatol 2021;60:4778–4789
2. Maksymowych et al. Ann Rheum Dis 2019;78:1550-1558
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2, 5, 6, Pfizer, 6, UCB, 6; U. Weber: AbbVie, 6, Eli-Lilly, 2, 6, Novartis, 2, 6; O. Bayindir Tsechelidis: Janssen, 5;
R. Lambert: CARE Arthritis, 2, Image Analysis Group, 2; J. Paschke: CARE Arthritis Limited, 3; S. Wichuk: None;
W.Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis Limited,
4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6.
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Investigating the Association Between Alcohol Consumption and Spinal
Radiographic Progression in Axial Spondyloarthritis: A Longitudinal
Cohort Analysis over a Period of 6 Years
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Rheumatology, University Health Network, Schroeder Arthritis Institute, University of Toronto, Toronto, ON, Canada,
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Background/Purpose:We assessed whether alcohol consumption (AC) is associated with spinal radiographic progression
in axSpA as measured by the modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS). Progression was defined as
an increase of ≥2 mSASSS units in 2 years. In addition, we evaluated to what extent this association is mediated through
Ankylosing Spondylitis Disease Activity Score (ASDAS).

Methods: We used the data from the University Health Network (UHN)- Spondyloarthritis cohort, which followed axSpA
patients over 6 years. We included axSpA patients with available data on alcohol consumption and spinal radiographs every
2 years. Generalized estimating equation (GEE) analyses were conducted to determine the association between AC and

1724

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



spinal progression, utilizing repeated measures of alcohol over time. Sensitivity analyses were performed to assess the
impact of sex and disease subgroup. Mediation analysis were performed to test whether the effect of alcohol consumption
on spinal progression in axSpA patients operates through ASDAS. Linear imputation methods were utilized to address
missingness.

Results: GEE analyses were performed in 769 records of radiographic intervals from 387 patients (70% male, 84%
radiographic-axSpA (r-axSpA), mean (±SD) age 38.6 ±13.0 years). Patients reported consuming alcohol ( > 0 units/week) in
47% of radiographic interval records analyzed. The multivariable GEE model revealed increased odds of spinal progression
in consumers, adjusted for important confounders (Table 1). In the adjusted analysis, length of follow-up, ASDAS,

Statistically significant results are presented in bold. Results from the GEE model after linear imputations and excluding patients with missing
covariate data. Spinal radiographic progression was defined as an increase of ≥2 mSASSS units in 2 years. The GEE model included only patients
with complete observations. Analyses were performed in 769 radiographic intervals from 387 axSpA patients (148 progression events). The
follow-up length signifies the years from baseline to the last recorded set of X-rays. Biologic DMARDs use was defined as patients treated with bio-
logic from baseline to the last recorded set of X-rays. ASDAS: Ankylosing Spondylitis Disease Activity Score; bDMARD: biologic disease-modifying
antirheumatic drug; aOR: adjusted Odds Ratio; Ref: reference.

Statistically significant results are presented in bold. Results from the mediation analysis included 387 patients. 1000 bootstrap samples were
used to calculate confidence intervals and p-values. Spinal radiographic progression was defined as an increase of ≥2 mSASSS units in 2 years.
Analysis adjusted for length of follow-up, age, sex, ever-smoking, presence of syndesmophytes at baseline, disease duration, HLA-B27, and
bDMARDs use. The direct effect signifies the direct effect of alcohol on spinal progression. The indirect effect means the effect of alcohol transmit-
ted through ASDAS on spinal progression. The total effect includes both the direct and the indirect effect of alcohol on spinal progression. ASDAS:
Ankylosing Spondylitis Disease Activity Score; aOR: adjusted Odds Ratio.
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syndesmophytes at baseline, male sex, and age were also associated with increased odds of spinal progression. Subgroup
analysis showed a significant association between alcohol and spinal progression only in males and patients with r-axSpA
(OR 2.28, 95%CI 1.31 to 3.96 and OR 1.90, 95%CI 1.15 to 3.15, respectively). Using mediation analysis, we demonstrated
a significant direct effect of alcohol on spinal progression, suggesting heightened spinal damage progression in consumers
(Table 2). The indirect effect of alcohol via ASDAS was negatively associated with spinal progression, as consumers had lower
ASDAS and, thereby, lower odds of spinal progression. The total effect showed only a trend toward increased odds of
progression.

Conclusion: These findings highlight the detrimental effect of alcohol on spinal progression in axSpA, especially in males
and r-axSpA patients. The exact mechanism underlying alcohol’s effect on spinal progression remains unclear. Our media-
tion analysis failed to show that inflammation and symptoms driven by inflammation play a role in this relationship. Future
studies assessing alcohol’s effect on spinal structural damage in axSpA should explore other biological mechanisms beyond
inflammation.

Disclosure: E. Gendron: None; S. Maguire: None; Y. Deng: None;N. Haroon: AbbVie, 2, Novartis, 2, UCB Pharma, 2;
R. Inman: Abbvie, 2, Janssen, 2, novartis, 2, 5, UCB, 2.
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A Randomized, Double-Blind, Placebo-Controlled Trial of Abatacept for the
Treatment of Relapsing, Non-Severe, Granulomatosis with Polyangiitis

Carol Langford1, Nader Khalidi2, Jason Springer3, Marcia Friedman4, Bernhard Hellmich5, Christian Pagnoux6, Natasha
Dehghan7, Ora Singer8, Curry Koening9, Yih Chang Lin10, Paul Monach11, Larry Moreland12, Aurore Fifi-Mah13, Oliver
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European Vasculitis Society, 1Cleveland Clinic, Moreland Hills, OH, 2McMaster University, Hamilton, ON, Canada, 3Vanderbilt
University Medical Center, Franklin, TN, 4Oregon Health and Science University, Portland, OR, 5Medius Kliniken, Kirchheim
unter Teck, Germany, 6Mount Sinai Hospital, Toronto, ON, Canada, 7University of British Columbia - Vancouver, Vancouver,
BC, Canada, 8University of Michigan, HuntingtonWoods, MI, 9University of Texas Dell Medical School, Austin, TX, 10University
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of Calgary, Calgary, AB, Canada, 14Royal Berkshire Hospital, Reading, United Kingdom, 15Cedars-Sinai Medical Center, Los
Angeles, CA, 16University of Nottingham, Nottingham, United Kingdom, 17St Vincent’s University Hospital, Dublin, Ireland,
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Granulomatosis with polyangiitis (GPA) is a small-vessel vasculitis associated with frequent
relapses. Following encouraging results from an open-label study, a randomized, double-blind, placebo-controlled trial
was conducted at 22 sites to examine the efficacy and safety of abatacept combined with glucocorticoids for the treatment
of relapsing, non-severe GPA.
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Methods: Patients with relapsing, non-severe GPA were randomized to abatacept 125 mg SC once a week or placebo
both combined with prednisone 30 mg/day (or equivalent) tapered and discontinued at week 12. Those already receiving
methotrexate, azathioprine, mycophenolate, or leflunomide at enrollment continued this medication at a stable dose.
Patients achieving remission remained on their randomized assignment until relapse, early termination, or the common close
date that was 12 months after enrollment of the last patient. The primary endpoint was the rate of treatment failure, defined
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as a relapse, disease worsening, or failure to achieve BVAS/WG = 0 or 1. The study was designed to achieve 80% power at
a 0.05 one-sided significance level to detect a 40% reduction in the expected failure rate for the abatacept arm as compared
to the placebo arm.

Results: 65 eligible patients were randomized, 34 received abatacept and 31 received placebo. There was no difference in
the baseline demographic and disease characteristics between arms (Table 1). The study population consisted of patients
with longstanding, relapsing disease who had a history of receiving a range of immunosuppressive agents in the past,
including 28 (43%) patients previously treated with rituximab.

During the trial, relapse or disease worsening occurred in 21 (62%) patients randomized to abatacept and 21 (68%)
patients randomized to placebo. These outcomes included episodes of severe disease in 3 patients who received aba-
tacept and 5 who received placebo. For the primary endpoint, no statistical difference in the treatment failure rate was
found between those who received abatacept compared to placebo (P = 0.255), Figure 1. Treatment with abatacept
did not demonstrate any statistical difference from placebo in key secondary endpoints, including time to full remission
(BVAS/WG=0), duration of glucocorticoid-free remission, relapse severity, prevention of damage, or patient-reported
quality of life outcomes. 69 adverse events occurred in 36 patients, including 27 serious adverse events in 19 patients.
There was no difference in the frequency or severity of adverse events between treatment arms, including the rate of
infection.

Conclusion: In patients with relapsing, non-severe GPA the addition of abatacept to glucocorticoids did not reduce the risk
of relapse, severe worsening, or failure to achieve remission. Treatment with abatacept was not associated with increased
toxicity beyond glucocorticoids alone. Patients with relapsing, non-severe GPA represent a unique population with challeng-
ing unmet needs to better control disease activity. Further research is needed to understand pathophysiologic mechanisms
and investigate novel treatment approaches for this subset of patients with GPA.

Figure 1. Rate of treatment failure (relapse, disease worsening, or failure to achieve BVAS/WG = 0 or 1) comparing treatment with abatacept to pla-
cebo in patients with relapsing, non-severe, granulomatosis with polyangiitis.
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2, GSK, 2, 6, Otsuka, 2, 6; N. Dehghan: None; O. Singer: None; C. Koening: Amgen, 6; Y. Lin: Amgen, 6;
P. Monach: HI-Bio, 2; L. Moreland: None; A. Fifi-Mah: AbbVie/Abbott, 1, Fresenius kabi, 1, novartis, 1, otsuka,
1, Pfizer, 5, Sobi, 1; O. Flossmann: CSL/Vifor, 1, 6; L. Forbess: Novartis, 5; P. Lanyon: CSL Vifor, 5, 6;
E. Molloy: AbbVie/Abbott, 2, 5, Vifor Pharma, 1; U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boeh-
ringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, North-
star Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5; R. Spiera: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, 5, 6, Boehringer Ingelheim, 5, Bristol Myers Squibb, 5, ChemoCentryx, 2, 5, Corbus, 5, Cytori, 2, 5, Gal-
derma, 2, GSK, 2, 5, Kadmon, 5, Novartis, 2, 5, Roche-Genentech, 2, 5, Sanofi, 2; E. Yacyshyn: Otsuka
Canada, 6, Sobi, 6; C. McAlear: None; C. Burroughs: None; R. Jones: CSL Vifor, 1, 5, 6, GlaxoSmithKline,
5, Roche, 5, 6; R. Rhee: None; R. Hajj-Ali: Amgen, 1, 2, GSK, 1, Up To Date, 9; K. Warrington: Amgen, 2, Bris-
tol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; D. Cuthbertson: None; J. Krischer: None; D. Jayne: Amgen,
2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx,
2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6;
P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol
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2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma,
2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate,
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The Effect of Intranasal Niclosamide on Nasal Symptoms in Patients with
ENT Manifestations of ANCA-Associated Vasculitis (AAV): Post Hoc
Analysis of Subset of Patients Recruited to the PROTECT-V Trial

Benjamin Lim1, Wendi Qian1, Francis Dowling2, Michael Chen-Xu1, Alan Salama3 and Rona Smith4, 1University of
Cambridge, Cambridge, 2Cambridge University Hospitals NHS Foundation Trust, Cambridge, 3University College
London, London, 4University of Cambridge, Cambridge, United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Ear, nose and throat (ENT) manifestations are common in ANCA associated vasculitis (AAV), partic-
ularly the PR3 (proteinase 3) sub type. There is unmet need for drugs to target these manifestations. Granuloma formation is
characteristic of PR3 AAV. Development of PR3-promoted monocyte-derived granuloma using cells from patients with PR3
AAV is inhibited by IL6 blockade while in a zebrafish model PR3 induced granuloma formation was inhibited by niclosamide,
an IL6 STAT3 pathway inhibitor1. We therefore hypothesised that, in patients with AAV and ENT symptoms, intranasal niclo-
samide could reduce nasal vasculitic symptoms whilst on therapy.
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Methods: The PROTECT-V trial was a randomised, double blind, placebo controlled platform trial evaluating pre-exposure
prophylaxis agents against COVID19 infection2. This post hoc analysis includes a subset of patients recruited from a single
centre, with AAV, enrolled into the intranasal niclosamide arm of the trial. Intranasal niclosamide or matched placebo was
administered twice daily for up to 9 months. Patients were excluded from this analysis if they received treatment for less than
2 weeks. Using electronic patient records, we extracted clinical data from 9 months before, during trial drug administration
and 9 months after the trial period and categorised participants into those with active and inactive vasculitic nasal disease.
Both participants and researchers were blinded during this post hoc analysis.
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Results: 32 (14 niclosamide; 18 placebo) patients with AAV are reported. Overall, median age was 70 years (IQR 59-75);
11 (34%) were female. Median prior AAV disease duration was 5.5 years (IQR 2.3-12.8), and 19 (59%) had active disease
in the 9 months prior to enrolment into the trial. Median trial treatment exposure was 200 days (IQR 109-251); 189 (IQR
81-252) for the niclosamide and 200 (124-251) for the placebo group (Table 1). The proportion of patients with active nasal
disease remained unchanged in the placebo group (44% before trial treatment; 39% during and 44% after). However, in the
niclosamide group, a smaller proportion of patients had active nasal disease whilst receiving drug (29% before, 7% during
and 43% after) (p=0.0396 Chi-squared analysis during treatment) (Figure 1). The effect was more pronounced when
restricted to PR3 patients, with 0/10 (0%) in the niclosamide and 5/9 (56%) in the placebo group reporting nasal disease
activity whilst on drug.

Conclusion: Niclosamide has biological plausibility as a potential treatment for AAV. The PROTECT-V trial provided a unique
opportunity to investigate this hypothesis using placebo controlled blinded data. This post hoc analysis is limited by small sam-
ple size and retrospective data collection for vasculitis activity. However, these data lend support for a role of the IL6 STAT3
pathway in nasal AAV, and intranasal niclosamide or other drug candidates in this pathway warrant further evaluation.

References

1 Henderson S et al. PR3 promotes formation of multinucleated giant cells and granuloma-like structures in patients
with GPA. Ann Rheum Dis. 2023 Jun 82(6) 848-856
2 Humphrey T et al. PROphylaxis for paTiEnts at risk of COVID-19 infecTion (PROTECT-V) 2023 Trials 24 185
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GlaxoSmithKlein(GSK), 5, Union Therapeutics, 5.
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Background/Purpose: To evaluate the effectiveness and safety of rituximab (RTX) biosimilars compared to the originator in
Canadians with granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) and describe outcomes following
non-medical originator to biosimilar switching.
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Methods: We included adults with GPA or MPA who started RTX originator or biosimilar for induction or maintenance, or
switched from originator to biosimilar maintenance between 01/2018-09/2023. Participants were eligible if they started
the index treatment in the prior 6 months or were followed within an existing vasculitis cohort. Six-month (M6) study out-
comes were remission (Birmingham Vasculitis Activity Score [BVAS] v3 of 0), relapse (rise in BVAS after achieving remission
requiring treatment, classified as major if any BVAS/WGmajor items were present), change in Vasculitis Damage Index (VDI),
and serious adverse events (SAEs).

Results:We enrolled 200 participants treated with RTX from 9 centres: 126 who started induction (52 originator, 74 biosim-
ilar), 58 who started maintenance (22 originator, 36 biosimilar), and 16 who switched from originator to biosimilar mainte-
nance (median 2 years [IQR 1.4-2.2] of originator maintenance prior to switching). Mean age was 57.1 (SD 17.4), 53%
were female, and 79% White. The majority had GPA (69%) and PR3-ANCA+ (64%) at diagnosis. The originator induction
group was younger than the originator induction group (49.4 vs 60.3 years). The originator maintenance group had a higher
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proportion with PR3-ANCA+ (91% vs 56%), longer disease duration (mean 7.9 vs 3.0 years), more prior relapses (59% vs
14%), and a higher baseline prednisone dose (mean 10.4 mg vs 6.4 mg) compared to the biosimilar maintenance group
(Table 1).

We report outcomes for 189 (95%) participants who had follow-up visits at M6 or died prior to this visit (mean follow-up
189 days, SD 56). Two minor relapses occurred, one in the biosimilar induction group (at 10 weeks) and one in the originator
maintenance group (at 4 months), both in PR3-ANCA+ individuals. Among induction recipients, 48/49 (98%) in the originator
group and 66/71 (93%) in the biosimilar group were alive and in remission at M6 (Table 2). All individuals who started RTX
maintenance (originator or biosimilar) were in remission at the M6 visit, and those who switched from originator to biosimilar
maintenance remained in remission during follow-up. Mean change in VDI was similar between biosimilar and originator
subgroups.

One or more SAEs occurred in 4 (8%) of the originator induction group, 9 (13%) of the biosimilar induction group, 3 (13%)
originator maintenance group, 1 (3%) in the biosimilar maintenance group, and 3 (19%) of the ‘switch’ group. Two deaths
occurred in the biosimilar induction group (1 active vasculitis with alveolar hemorrhage, 1 COVID-19; both < 1 month from
induction) and 1 death occurred in the switch group (infection, 5.5 months after switching).

Conclusion: In this cohort we did not observe differences in remission or relapses at 6 months between RTX originator or
biosimilar induction or maintenance. Disease remained stable in those who switched from originator to biosimilar
maintenance.
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Université Paris-Saclay, Paris, Ile-de-France, France, 44Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-
de-France, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Mortality is high in patients with diffuse alveolar hemorrhage (DAH) associated with ANCA-
associated vasculitis (AAV). In the PEXIVAS study, plasma exchange (PLEX) did not have a significant impact on the occur-
rence of death and/or end-stage kidney disease. However, less than 9% had severe DAH. In these patients, death was
numerically more common in the absence of PLEX, but did not show a statistically significant difference, possibly due to
the small number of events. The objective of this study was to evaluate whether PLEX reduces mortality in patients with
severe DAH by emulating a target trial.

Methods: We emulated a target trial using observational data from a national multicenter retrospective database including
patients with severe AAV-associated DAH. The primary outcome was 30-day mortality after ICU admission. The primary
endpoint was analyzed using a Cox model to account for censored data with adjustment for pre-specified confounders.
To emulate a clinical trial, we performed inverse probability weighting using a Cox regression model with prespecified vari-
ables (age, ANCA, BVAS, creatinine level >300μM, hemoptysis, SAPSII score, invasive mechanical ventilation during the first
7 days after ICU admission, and methylprednisolone pulses).

Results: We included 184 patients from 42 centers. One hundred forty-four (78.3%) patients received PLEX (PLEX group)
and 40 (21.7%) patients did not receive PLEX (no-PLEX group).

Baseline characteristics included median age 66 years [53, 75], female sex 51%, granulomatosis with polyangiitis in 49.5%
and MPO-ANCA in 53.3%. Severe DAH was characterized by pulmonary infiltrates in 87.7%, hemorrhagic bronchoalveolar
lavage in 71.2%, hemoptysis in 69.6%, and a hemoglobin level of 7.5 [6.6, 8.6] g/dL. Baseline characteristics were similar
between the two groups except for more severe renal impairment with a higher creatinine level in the PLEX group
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(357 μmol/L [IQR 217-511] vs. 171 μmol/L [IQR 84-514], p=0.01). Severity of patients at ICU admission and supportive care
was similar between the two groups, with a median SAPS II score of 42 [IQR 31-55] and the need for invasive mechanical
ventilation (IMV) in 54% of patients. Intravenous cyclophosphamide was used more frequently in the PLEX group (77%
vs. 55%, p=0.01).

Eighty-five percent of patients were alive at 30 days and 73% were alive at 6 months. There was no difference in 30-day sur-
vival according to the use of PLEX or not in the emulated cohort, with 30-day survival of 85% (95%CI 81-90) in the PLEX
group and 88% (95%CI 77-96) in the no-PLEX group (HR 1.23, 95%CI 0.57-3.89).

Conclusion: This large study of severe AAV-associated DAH shows that PLEX are still widely used and that 30-day mortality
is 15%. The target trial emulation study showed that the use of PLEX did not affect early mortality in patients with severe
AAV-associated DAH.

Disclosure: A. Sanna: None; S. Gendreau: None; C. Desnos: None; D. Titeca-Beauport: None; J. Malherbe: None;
F. Reizine: None; K. Nassarmadji: None; L. Guillaume: None; A. Deroux: None; E. Bendiab: None; J. Catano: None;
J. Campagne: None; M. Pineton de Chambrun: None; V. Coirier: None; C. Vigneron: None; M. SAMSON: AstraZe-
neca; Novartis; CSL Vifor; GlasgowSmithKline; Chugai; BOEHRINGER; FRESENIUS KABI, 2; A. Neel: Amgen, 2, Astra-
Zeneca, 2, CSL Vifor, 2, GSK, 2, Sanofi, 2; B. Brilland: None; J. Martellosio: None; M. Desgrouas: None; O. Simon:
None; P. SMETS: None; R. Paule: None; S. Faguer: None; S. Giorgiutti: None; T. Deltombe: None; F. Arrive: None;
I. Masson: None; T. Quemeneur: None; C. Durel: None; E. de Montmollin: None; F. Perrin: None; H. Lobbes: None;
Q. Lajoye: None; R. Mesbah: None; R. Outh: None; A. Lacraz: None; D. Contou: None; F. Parazols: None; F. Garo:
None; G. Ducoux: None; H. Yildiz: None; I. Rey: None; V. Queyrel: None; R. Eid: None; R. Arcani: None; X. Puéchal:
None; R. Porcher: None; N. de Prost: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor
Pharma, 2.

Abstract Number: 0827

Oral Corticosteroid-Sparing Effects of Mepolizumab in Eosinophilic
Granulomatosis with Polyangiitis (EGPA): Results up to 7.4 Years from the
Long-Term Access Programme

Paneez Khoury1, Jared Silver2, Gerhard Wolff3, Robert Price4, Rejina Verghis5, Emmeline Igboekwe2 and Michael E
Wechsler6, 1National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD, 2US
Medical Affairs-Respiratory, GSK, Durham, 3Clinical Development-Respiratory, GSK, Collegeville, 4Biostatistics, GSK,
Stevenage, United Kingdom, 5Biostatistics, Development Respiratory, GSK, Brentford, United Kingdom, 6Department of
Medicine, National Jewish Health, Denver, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: EGPA is a severe, rare, relapsing/remitting inflammatory disease, in which chronic or high oral cor-
ticosteroid (OCS) doses lead to adverse effects, adding to disease burden. The efficacy and safety of mepolizumab, an anti-
interleukin-5 biologic, was studied in EGPA in a Phase III double-blind placebo-controlled trial (MIRRA). There are currently
limited data regarding OCS use following long-term mepolizumab treatment ( >1 year) in patients with EGPA. The Long-term
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Access Programme (LAP/MEA116841/NCT03298061) provided mepolizumab treatment to patients following completion
of MIRRA until approval of mepolizumab. The LAP assessed safety and OCS use following real-world long-term mepolizu-
mab treatment.

Methods: LAP, a multicenter, open-label extension study, enrolled patients with EGPA from MIRRA (49 mepolizumab,
51 placebo) who required prednisolone (or equivalent) ≥5 mg/day within 6 months of MIRRA completion. In LAP, all patients
received mepolizumab 300 mg subcutaneously every 4 weeks plus standard-of-care until mepolizumab was discontinued
(any reason) or became commercially licensed for EGPA in the relevant country (“completion”). Adverse events and OCS
use were recorded. Post hoc OCS endpoints, assessed by 3-month period, included OCS median dose, proportion of
patients receiving OCS, and proportion achieving ≥50% reduction in OCS dose relative to MIRRA baseline. Results are sum-
marized descriptively.

Results: Of 100 patients in LAP, 71% completed treatment and 29% discontinued treatment. Mean (SD) exposure during
LAP was 38.5 (27.0) months (89 months maximum [+12 months for MIRRA mepolizumab-treated patients]). The percent-
age of patients receiving OCS decreased within the first 18 months of LAP, and occurred earlier in patients who had previ-
ously received mepolizumab than placebo in MIRRA (Figure). Median (IQR) OCS dose decreased steadily from 10 (7.8,
15.0) mg/day at LAP entry to 5.1 (1.8, 9.1) mg/day, by Months 16–18, and remained low thereafter (Figure). At LAP entry,
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75% of participants were taking OCS >7.5 mg/day; this reduced to 51% at Months 4–6, and 32% at Months 16–18. Overall,
a ≥50% reduction in OCS compared with MIRRA baseline was achieved by 66% of participants at 16–18 months. Long-
term mepolizumab was generally well tolerated, and no new safety signals were identified.

Conclusion: Long-term mepolizumab resulted in a reduction in OCS use, maintained for up to 7.4 years of treatment (+
1 year prior in those previously randomized to mepolizumab). While OCS treatment was still required for some patients,
the overall dosage was lowered in the majority.

Funding: GSK ID: MEA116841/NCT03298061

Abstract previously presented at American Thoracic Society (ATS) International Conference 2024 Annual Scientific Meeting.
Am J Respir Crit Care Med. 2024;209:A1382.

Disclosure: P. Khoury: American Partnership for Eosinophilic Disorders, 5; J. Silver: GSK, 3, 12, Holds financial
equites; G. Wolff: GSK, 3, 12, Holds financial equities in GSK; R. Price: GSK, 3, 12, Holds financial equities;
R. Verghis: GSK, 3, 12, Holds financial equities; E. Igboekwe: GSK, 3, 12, Holds financial equities;M.Wechsler: Alla-
kos, 1, 2, 6, Amgen, 1, 2, 6, Areteia Therapeutics, 1, 2, 6, Arrowhead Pharmaceutical, 1, 2, 6, AstraZeneca, 1, 2, 6, Avalo
Therapeutics, 1, 2, 6, Celldex, 1, 2, 6, Connect Biopharma, 1, 2, 6, Eli Lilly, 1, 2, 6, Equilium, 1, 2, 6, Genetech, 2, Glax-
osmithkline, 1, 2, 6, Incyte, 1, 2, 6, Kinaset, 1, 2, 6, Kymera, 1, 2, 6, Merck, 1, 2, 6, Novartis, 2, Phylaxis, 1, 2, 6, Pulmatrix,
1, 2, 6, Rapt Therapeutics, 1, 2, 6, recludix Pharma, 1, 2, 6, Regeneron, 1, 2, 6, Roche/Genentech, 1, 2, 6, Sanofi/Gen-
zyme, 1, 2, 6, Sentien, 1, 2, 6, Sound Biologics, 1, 2, 6, Tetherex Pharmaceuticals, 1, 2, 6, Teva, 2, Uniquity Bio, 1, 2,
6, Upstream Bio, 1, 2, 6, Verona Pharma, 1, 2, 6, Zurabio, 1, 2, 6.

Abstract Number: 0828

Efficacy of Eosinophil-Targeting Therapies on Specific Disease
Manifestations of Eosinophilic Granulomatosis with Polyangiitis in the
Phase 3 MANDARA Trial

Peter Merkel1, David Jayne2, Ulrich Specks3, Christian Pagnoux4, Benjamin Terrier5, Bernhard Hellmich6, Sofia
Necander7, Anat Shavit8, Claire Walton9 and Michael Wechsler10, 1University of Pennsylvania, Philadelphia, PA,
2University of Cambridge, Cambridge, United Kingdom, 3Mayo Clinic, Rochester, MN, 4Mount Sinai Hospital, Toronto,
ON, Canada, 5Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France, 6Klinik für Innere
Medizin, Rheumatologie, Pneumologie, Nephrologie und Diabetologie, Medius Kliniken, Akademisches
Lehrkrankenhaus der Universität Tübingen, Kirchheim unter Teck, Germany, 7Late-Stage Respiratory and Immunology,
BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden, 8BioPharmaceuticals Medical, AstraZeneca, Cambridge,
United Kingdom, 9Late-Stage Respiratory and Immunology, BioPharmaceuticals R&D, AstraZeneca, Cambridge,
United Kingdom, 10National Jewish Health, Denver, CO

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare inflammatory disorder characterized
by small- to medium-vessel vasculitis, asthma and eosinophilia. In the head-to-head MANDARA trial (NCT04157348),
patients with EGPA treated with benralizumab achieved non-inferior outcomes, in terms of remission, (defined as
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Birmingham Vasculitis Activity Score [BVAS] = 0 and oral glucocorticoid [OGC] dose ≤4 mg/day at both Weeks 36 and 48)
compared with patients who received mepolizumab. This analysis focuses on changes in individual items of disease activity
and damage during the 52-week double-blind phase of the trial.

Methods: 140 adults with relapsing or refractory EGPA receiving standard of care (stable OGCs ± stable immunosuppres-
sive therapy for ≥4 weeks before enrollment) were randomized to benralizumab 30 mg (n=70) or mepolizumab 300 mg
(n=70) SC Q4W for 52 weeks. Findings for the BVAS and the Vasculitis Damage Index (VDI) assessments are reported for
the combined total trial population.

Results: Among the 140 patients in the trial, airway-related manifestations commonly reported at baseline included wheeze
(24.3% of patients), paranasal sinus involvement (17.9%), and bloody nasal discharge/crusts/ulcers/granulomata (14.3%),
all of which decreased rapidly in frequency and affected < 5% of patients by Week 52, despite substantial OGC reductions
during the study (Figure 1). The frequency of non-airway-related manifestations (including manifestations such as arthralgia/
arthritis, sensory peripheral neuropathy, myalgia, and mononeuritis multiplex) also decreased to < 2% of patients by Week
52. Cutaneous manifestations were infrequent at baseline, and disappeared by Week 52. No cardiovascular manifestations
were reported at baseline or during the trial. Three central nervous system manifestations (sensorineural hearing loss) were
reported at baseline but not subsequently during the trial.

There were 22 new items of damage recorded during the double-blind period (Figure 2). Of these, only 4 (benralizumab,
n=2; mepolizumab, n=2) were increases related to persistent disease activity: chronic sinusitis/radiotherapy damage, n=2;
peripheral neuropathy, n=1; nasal polyps, n=1. None of these were new manifestations for the patients.

Figure 1. Summary of select manifestations of eosinophilic granulomatosis with polyangiitis during the 52-week double-blind phase of the MAN-
DARA trial Corresponding proportion of patients (%) is shown beneath each bubble. Manifestations are categorized as per the Birmingham Vas-
culitis Activity Score. ENT, ear, nose, throat; hpf, high power field; RBC, red blood cells.
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Conclusion: Eosinophil-targeting biologic agents appear to be rapidly effective at reducing and controlling both
airway- and non-airway-related manifestations of EGPA. In the 52-week double-blind period of the MANDARA trial,
few patients experienced worsening of their disease that progressed to organ damage, suggesting that these thera-
pies may be effective both on airway-related and non-airway-related manifestations of EGPA, despite substantial
OGC reductions.

Disclosure: P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim,
3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra,
5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene,
2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma,
2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2;
D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS),
2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor
Pharma, 2, 6; U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers
Squibb(BMS), 5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes,

Figure 2. Summary of accumulation of items of damage in patients with eosinophilic granulomatosis with polyangiitis during the 52-week double-
blind phase of the MANDARA trial Corresponding proportion of patients (%) is shown beneath each bubble. a EGPA-related items of the Birming-
ham Vasculitis Activity Score that progressed to the VDI: ENT (chronic sinusitis/radiological damage; n=2, one from bloody nasal discharge/crusts/
ulcers/granulomata and one from paranasal sinus involvement); neuropsychiatric (peripheral neuropathy; n=1 from mononeuritis multiplex); and
other (nasal polyps; n=1 from bloody nasal discharge/crusts/ulcers/granulomata and paranasal sinus involvement). DBP, diastolic blood pressure;
ENT, ear nose and throat.
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5, Novartis, 5, NS Pharma, 5; C. Pagnoux: AstraZeneca, 1, GlaxoSmithKline, 1, 2, 5, 6, Otsuka, 1, 2, 5, 6, Pfizer,
2, 5, 6, Roche, 1, 2, 5, 6; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2;
B. Hellmich: AbbVie, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol Myers Squibb,
2, 6, Chugai, 2, 6, GlaxoSmithKline, 2, 6, InflaRx, 2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Pha-
dia, 2, 6, Roche, 2, 6, Vifor Pharma, 2, 6; S. Necander: AstraZeneca, 3, 11; A. Shavit: AstraZeneca, 3, 11;
C. Walton: AstraZeneca, 3, 11; M. Wechsler: Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Cohero Health,
2, Equillium, 2, Genentech, 2, GlaxoSmithKline, 2, Novartis, 2, Regeneron Pharmaceuticals, 2, Sanofi–Genzyme,
2, Sentien Biotechnologies, 2, Teva, 2.

Abstract Number: 0829

Epstein-Barr Virus Infection Triggers Hyperinflammation and Cytokine
Storm in Healthy Children

Kailey Brodeur1, Meng Liu2, Rachel Weng2, Evan Hsu2, Lauren Henderson3, Fatma Dedeoglu2, Jane Newburger3, Peter
Nigrovic4, Mary Beth Son4 and Pui Lee5, 1Boston Children’s Hospital, Cumberland, RI, 2Boston Children’s Hospital,
Boston, MA, 3Boston Children’s Hospital, Watertown, MA, 4Boston Children’s Hospital, Brookline, MA, 5Boston Children’s
Hospital, Newton, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Epstein-Barr virus (EBV) is common pathogen responsible for infectious mononucleosis but
also triggers hemophagocytic lymphohistiocytosis (HLH). This variation in the immune response to EBV is
unexplained.

Methods:We recruited 352 children who presented to the emergency room with fever for ≥ 3 days. We performed immune
profiling on 110 cases with confirmed viral infections using Olink proximity extension assay and flow cytometry. We com-
pared the findings with cases of HLH (n=8), macrophage activation syndrome (MAS; n=18), Kawasaki disease (KD; n=20),
and multisystem inflammatory syndrome in children (MIS-C; n=17).

Results:We studied 110 otherwise healthy children with confirmed viral infections, including EBV, adenovirus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), influenza virus, parainfluenza virus, and respiratory syncytial virus (RSV;
Figure 1A). Using Olink proximity assay to profile 45 proinflammatory mediators, we found that acute EBV infection uniquely
triggered high levels of multiple cytokines (IL-18, IL-27, tumor necrosis factor, and lymphotoxin alpha) and IFN-γ-induced
chemokines (CXCL9 and CXCL11; Figure 1B). The pattern of cytokine and chemokine production are similar to the cytokine
storm associated with HLH / MAS, but less consistent with the findings in KD andMIS-C (Figure 1C-D). Flow cytometry anal-
ysis revealed that CD38+HLA-DR+ T lymphocytes, which are pathogenic cells responsible for IFN-γ production in HLH /
MAS, are vastly expanded in patients with acute EBV infection (Figure 2A), but not other viral infections. Cell sorting and mor-
phology analysis identified CD38+HLA-DR+ T cells as atypical lymphocytes that are classically associated with EBV infection
(Figure 2B).

Conclusion: These findings place acute EBV infection in the cytokine storm spectrum and inform both the unique clinical
presentation of this disease and its connection to HLH.
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Figure 1. Immune profiling of common viral infections in children. A) Schematic illustrating the study groups and identification of viral pathogens
among patients with confirmed viral infection. B) Cytokine and chemokine levels quantified by Olink proximity extension assay. Comparison groups
included healthy controls (n=15), and patients with adenovirus (n=28), EBV (n=19), RSV (n=18), SARS-CoV-2 (n=13), influenza virus (n=12), or
parainfluenza virus (n=7) infection. Dotted line indicates upper limit of detection. P-value from Kruskal-Wallis test is indicated. # indicates p <
0.05 compared to all other groups after adjustment for multiple comparisons by Dunn’s test. C-D) Radar plots illustrating the median expression
percentile of key cytokines (panel C) and chemokines (panel D) in healthy controls and patients with EBV, MAS, HLH, non-EBV viral infections,
MIS-C or KD. The expression level of each analyte was normalized based on the percentile relative to the entire dataset and the median value of
each group is plotted. The EBV group (green dotted line) is displayed in each plot to allow comparison to other groups.
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Disclosure: K. Brodeur: None; M. Liu: None; R. Weng: None; E. Hsu: None; L. Henderson: Adaptive Biotechnol-
ogies, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 1, Sobi, 2; F. Dedeoglu: UpToDate, 9; J. Newburger: None;
P. Nigrovic: American Academy of Pediatrics, 9, Bristol-Myers Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss
Immuno, 8, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Monte Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen,
2, Sobi, 2, UpToDate, 9; M. Son: None; P. Lee: None.

Abstract Number: 0830

Activation of Autoreactive Lymphocytes in the Lung by STING
Gain-of-function Mutation Expressing Radioresistant Cells

Kevin Gao1, Kristy Chiang1, Sharon Subramanian1, Xihui Yin2, Paul Utz3, Kerstin Nundel1, Katherine A. Fitzgerald4 and
Ann Marshak-Rothstein1, 1UMass Chan Medical School, Worcester, MA, 2Stanford University School of Medicine, Palo
Alto, CA, 3Stanford University, Stanford, CA, 4UMass Chan Medical School, Worchester, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Figure 2. Expansion of CD38+HLA-DR+ T cells in acute EBV infection. A) Representative flow cytometry plot of CD38+HLA-DR+ T cells
(as percentage of CD4+ and CD8+ T lymphocytes) in healthy controls, and patients with EBV infection, HLH or MAS. B) Representative images
and cell size quantification of sorted CD38+HLA-DR+ T cells and CD38-HLA-DR- T cells within the CD4+ and CD8+ T lymphocyte populations
from a patient with EBV infection. Mann Whitney U test was used for comparison. * p<0.0001.
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Background/Purpose: Gain-of-function mutations in STING, a critical mediator of dsDNA sensing, lead to a severe autoin-
flammatory syndrome known as STING-Associated Vasculopathy with onset in Infancy (SAVI). SAVI patients develop inter-
stitial lung disease (ILD) and produce autoantibodies that are commonly associated with systemic autoimmunity. While mice
expressing the most common SAVI mutation STING V154M (VM) similarly develop ILD, they exhibit severe lymphopenia, low
serum immunoglobulin (Ig) titers, and fail to develop autoantibodies. This difference likely arises from differential expression
of STING in human versus mouse B cells, as STING activation promotes cell death in murine B cells, whereas human B cells
express minimal STING. Importantly, lethally irradiated VM hosts reconstituted with wildtype (WT) stem cells (WT!VM) still
develop ILD, indicating that hematopoietic VM expression is not required for disease. Here, we investigate whether expres-
sion of the VM mutation in radioresistant cells is sufficient to recapitulate the development of autoimmunity seen in SAVI
patients.

Methods: To demonstrate whether WT!VM mice show unimpaired B cell function, we assessed serum Ig titers and per-
formed B cell proliferation assays in VM and WT!VM mice alongside littermate controls. To determine if lymphocyte reper-
toire contributed to lung-resident lymphocyte recruitment and activation in mice expressing the VM mutant, we generated
mixed bone marrow (BM) chimeras using transgenic (Tg) BCR (MD4) and Tg TCR (OTI/OTII) BM in competition with WT
BM and compared the activation of Tg andWT donor derived lymphocytes in lung tissues by flow cytometry. Lastly, we eval-
uated the presence of lymphocyte autoreactivity using anti-nuclear antibody assays, auto-antigen arrays, and western blot
analysis with sera from WT!VM mice, as well as assessing for the development of lung disease following adoptive transfer
of splenocytes from WT!VM chimeric mice to naïve Rag1-/- hosts.

Results:We now show WT!VM chimeras have restored B cell function, form germinal centers within lung tissues, pro-
duce autoantibodies, and thereby recapitulate the loss of tolerance seen in SAVI patients. Lymphocytes derived from
both WT and BCR or TCR Tg donors accumulate in lung tissues of WT+TgàVM mixed chimeras, but lymphocyte acti-
vation and germinal center formation require WT cells with a diverse repertoire. Furthermore, when splenic T cells from
the WTàVM chimeras were adoptively transferred to naïve Rag1-/- secondary hosts, they trafficked to the lung and
recruited neutrophils.

Conclusion: Collectively, our data supports a multi-step process wherein STING activation within radioresistant cells pro-
motes a repertoire-independent recruitment of immune cells into lung tissues, and subsequent repertoire-dependent activa-
tion of B and T cells results in the development of humoral and cell-mediated autoimmunity against both lung and systemic

Parenchymal and stromal expression of a ligand-independent constitutively active mutant in STING results in a repertoire independent recruitment
of lymphocytes into lung tissues, which then become activated in a manner which requires a diverse repertoire capable of self-reactivity. B lympho-
cytes in these mice then go on to produce autoantibodies capable of binding both systemic self-antigens and lung proteins. T cells in these mice
have the capacity to home to lung tissues and initiate neutrophilic infiltration.
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self-antigens. Our findings provide insight into how STING activation within stromal and parenchymal tissues initiates
tolerance-break and highlights the need to further investigate how cGAS-STING and other innate immune sensing pathways
within non-hematopoietic cells contribute to autoimmune pathogenesis.

Disclosure: K. Gao: None; K. Chiang: None; S. Subramanian: None; X. Yin: None; P. Utz: None; K. Nundel: None;
K. Fitzgerald: Janssen, 1, 5, Merck/MSD, 2; A. Marshak-Rothstein: None.

Abstract Number: 0831

JDM Proteomic Signature at Disease Onset and Progression Highlights
Persistent Dysregulation of Cell Death, Redox and Innate Immune
Signaling

Jessica Neely1, Jeff Dvergsten2, Zilan Zheng1, Chioma Madubata3, Hanna Kim4, Sara Sabbagh5, Sophia Matossian6,
Christine Goudsmit6, Celine Berthier6 and Jessica Turnier7, and for the CARRA Registry Investigators and Translational
Medicine for Juvenile Myositis Working Group, 1UCSF, San Francisco, CA, 2Duke University Hospital, Hillsborough, NC,
3University of California, San Francisco, San Francisco, CA, 4National Institute of Arthritis Musculoskeletal and Skin
Diseases, National Institutes of Health, Bethesda, MD, 5Medical College of Wisconsin, Milwaukee, WI, 6University of
Michigan, Ann Arbor, MI, 7University of Michigan, Saline, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Juvenile dermatomyositis (JDM) patients frequently have incomplete response to therapy. We uti-
lized exploratory proteomics to advance understanding of dysregulated proteins and biological pathways that might contrib-
ute to disease onset, persistent disease activity and treatment response in a multi-center cohort.

Methods:We utilized a multiplexed Olink proteomics assay to measure 3072 plasma proteins in a multicenter JDM cohort,
which included 56 treatment-naïve (TN) JDM enrolled at or near diagnosis (CARRA=28, U-M=7, UCSF=12, Duke=9),
24 JDM with paired six-month follow up (FU) samples (CARRA=20 and Duke=4) and 8 healthy controls (CTL). Median phy-
sician global assessment (PGA) score for TN was 6 (IQR 5-7) and for FU was 2 (IQR 1-3). We identified differentially
expressed proteins (DEP) between groups, TN v CTL and FU v CTL, by fitting linear mixed effects (lmer) models using the
OlinkAnalyze package (v3.5.1) in R and including “site” as a random effect. A post-hoc analysis was used to quantify the dif-
ference in protein expression between JDM and CTL. A paired t-test was used to identify DEP in paired samples (n=24)
between TN and FU. Proteins associated with PGA score were identified using a lmer and individual as a random effect in
CARRA samples only (n=48). Pathway analyses were performed using Ingenuity Pathway Analysis (IPA) and Genomatix
Pathway System (GePS).

Results: There were 1176 DEP between TN JDM and CTL (Fig 1A) and 232 DEP between FU JDM and CTL (Fig 1B). We
identified novel proteins differentially expressed in TN JDM enriched in regulation of cell death (BCL2, BAX, ZBP1), detoxifi-
cation of ROS and response to stress (TXN, PRDX5, SOD1), muscle structure (TNNI3, MYL3, MYOM1), as well as traditional
interferon-stimulated proteins (CXL10, galectin-9, SIGLEC-1) and innate immune proteins (TLR2, IL6). At FU, 196/232 of BL
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DEPs were still differentially expressed and included cell death regulatory, innate, and redox proteins, highlighting persistent
dysregulation, with notable increases in IL1β and BCL2 (Fig 2A). A paired analysis of 24 patients with paired TN and FU
samples supported these findings within individuals (Fig 2B). In 48 CARRA samples, 902 proteins (799 positively, 103 neg-
atively) were significantly associated with global disease activity. Many top proteins were related to IFN signaling (GBP1,
IFNL1, IFIT3) and muscle inflammation (MYL3, MYOM2, MYBPC1) and reflected more traditional pathways of B and T cell
activation and immunoregulation (Fig 3A & B). TLR2 and RAD51 were proteins that were both persistently dysregulated at
6 month follow up as well as associated with disease activity.

Conclusion: Together, these results highlight immune pathways that are associated with JDM and decline with
treatment, as well as under-recognized proteomic signatures that reflect dysregulation of cell death, detoxification
of ROS, and innate immunity both at diagnosis and 6-month FU. These persistently dysregulated proteins represent
potential pathways not targeted by standard induction therapy and may be more sensitive biomarkers of disease
activity.

A. Volcano plot of 1176 significantly differentially expressed proteins between TN JDM and CTL identified using a linear mixed effects model and
site as a random effect with blue indicating significance (padj<0.05, FDR-BH correction). B. Volcano plot of 232 proteins differentially expressed
between 6mo follow up JDM and CTL identified using a linear mixed effects model and site as a random effect with blue indicating significance
(padj<0.05, FDR-BH correction). Abbreviations: TN = treatment-naïve, FU = 6 month follow up JDM, CTL = healthy control, DEPs = differentially
expressed proteins, NPX = normalized protein expression.
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A. Log-fold change of select top proteins differentially regulated in TN JDM compared to CTL (1st column) and 6 month JDM compared to CTL
(2nd column) in key areas of enriched biological processes. Asterix indicate those meeting statistical significance in the 6 month FU v CTL compar-
ison (padj<0.05, FDR BH-correction). B. Heatmap of relative expression levels (NPX values) of the same proteins in A at the individual level in paired
samples. Abbreviations: TN = treatment-naïve, FU = 6 month follow up JDM, CTL = healthy control, NPX = normalized protein expression.
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Disclosure: J. Neely: None; J. Dvergsten: None; Z. Zheng: None; C. Madubata: None; H. Kim: Cabaletta Bio, 1, 12,
Co-Investigator, Eli Lilly, 12, Baricitinib Study CRADA; S. Sabbagh: None; S. Matossian: None; C. Goudsmit: None;
C. Berthier: None; J. Turnier: Cabaletta Bio, 1.

A Heatmap of NPX expression values for the top 50 proteins most highly associated with global PGA scores in a linear mixed effects model includ-
ing individual as a random effect (padj<0.05, FDR BH-corrected). B. Visualization of the correlation between representative proteins from disease
activity-associated proteins reflecting B- and T-cell activation and immunoregulation. Abbreviations: TN = treatment-naïve, FU = 6 month follow up
JDM, NPX = normalized protein expression.
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Abstract Number: 0832

Spatial Transcriptomic Assessment of Histologically Damaged and
Unaffected Glomeruli in Class III Pediatric Lupus Nephritis Reveals
Distinct Transcriptional Programs

Sarah McCuaig1, Portia Kreiger1 and Edward Behrens2, 1Children’s Hospital of Philadelphia, Philadelphia, PA,
2Children’s Hospital of Philadelphia, West Chester, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Lupus nephritis (LN) occurs in over 50% of patients with pediatric systemic lupus erythematosus
(pSLE) and results in significant morbidity due to suboptimal kidney remission rates and the sequelae of prolonged intensive
immunosuppressive therapy. While the proximal drivers of LN remain obscure, Type I interferon (IFN) has often been invoked
in pathogenesis. LN is often patchy, with some glomeruli severely damaged while others remain histologically unaffected in
the same kidney. Yet, the factors that drive these patterns of local injury are unclear. Using novel spatial transcriptomic tech-
nology, we interrogated microanatomic transcriptional differences between histologically damaged and unaffected glomeruli
in pSLE LN to understand local drivers of glomerular damage.

Methods: Archived pre-treatment FFPE pediatric renal biopsies were stained with H&E. Using the Visium 10x platform, spa-
tially barcoded gene expression libraries mapped to 55μM diameter spots were sequenced. A pediatric pathologist identi-
fied histologically damaged and unaffected glomeruli based on H&E staining. Loupe Browser (10X Genomics) was used to

Figure 1 – Unbiased graph-based clustering identifies glomeruli transcriptionally that corresponds to microanatomic location in pediatric lupus
nephritis renal biopsies. Spatial transcriptomics using the Visium 10x platform was performed on FFPE renal biopsies from pediatric patients with
LN (N=2), C3G (N=1), PSGN (N=1), and non-immune pathology “healthy control” (N=2). (A) Representative H&E section from LN biopsy.
(B) Overlay of 55uM spots colored coded based on unbiased graph-based clustering. (C) UMAP projection of graph-based clusters. (D) Cluster
3 is defined by high expression of glomerular genes NPHS1, NPHS2, PTPRO. Accordingly, cluster 3 spatially correlates with glomeruli as seen
in (B). Values are mean normalized gene UMI counts in the cluster.
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annotate damaged versus unaffected glomeruli and associated barcoded spots. Differential gene expression analysis of
spots was performed in R. 2 cases of pSLE Class III LN, 2 cases of non-SLE glomerulonephritis (GN, C3 glomerulopathy
and post-streptococcal GN), and 2 “healthy control” kidneys resected for non-immune pathology were assessed.

Results: High quality RNA was obtained from each specimen. Unsupervised clustering of spots identified glomeruli tran-
scriptionally with excellent concordance to their microanatomic location (Figure 1). Differential gene expression analysis con-
firmed that pSLE glomeruli are transcriptionally distinct from non-SLE GN glomeruli and healthy control glomeruli. Moreover,
among pSLE Class III LN glomeruli, damaged and unaffected glomeruli have unique transcriptional signatures. Predictably,
damaged LN glomeruli have increased expression of the myeloid marker CD68 compared to unaffected LN glomeruli and
healthy control glomeruli (Figure 2B). Damaged LN glomeruli also have increased expression of C5AR1 and ITGA11 com-
pared to unaffected glomeruli, implying complement component 5a involvement and myofibroblast/fibrosis respectively
(Figure 2C). Interestingly, while IFN stimulated gene (ISG) expression is elevated in pSLE compared to healthy control glo-
meruli, ISG expression is no different between damaged and unaffected LN glomeruli from the same kidney (Figure 2D).

Conclusion: Despite being canonically thought of as a disease of Type I IFN, IFN gene response does not associate with
local glomerular damage in pSLE. Rather, non-IFN related transcriptional events associate with damage including C5aR
and ITGA11. These results suggest novel useful biomarkers and potential therapeutic targets for LN (eg. avacopan to target
C5aR). Resolution of the local transcriptional events associated with injury in LN compared to non-SLE GN reveals novel
biology that will inform future mechanistic studies using animal models, and translational clinical studies by pointing to novel
targets.

Figure 2 – Transcriptional differences between histologically damaged and unaffected glomeruli in Class III pSLE GN. (A) Annotation of spots over-
lying glomeruli as either healthy or diseased by a pathologist using H&E histology. (B) Myeloid cell marker, CD68 expression in healthy control, LN
unaffected, and LN damaged glomeruli. (C) Examples of genes found to be significantly upregulated in LN damaged compared to unaffected glo-
meruli. ITGA11 is integrin alpha 11, a gene associated with fibrosis. C5AR1 is the complement 5a receptor. (D) Interferon score, the average of the
expression of IFI44, IFI44L, MX1, IFIT1, and HERC6, comparing healthy control to unaffected and damaged LN glomeruli stratified by patient. Each
dot represents expression from a 55uM spot. N=2 pSLE Class III LN patients. N=2 healthy control patients.
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Abstract Number: 0833

Novel Loss of Function Variants in the Death Domain of Tumor Necrosis
Factor Superfamily Receptor 1A (TNFRSF1A) in Children with Systemic
Juvenile Idiopathic Arthritis (sJIA)

Anthony Cruz1, Hiroto Nakano2, Sophia Chou3, Marissa Krantz4, Tianmin Fu5, Davide Randazzo6, Zuoming deng7, Hao
Wu8 and Michael Ombrello9, and INCHARGE Consortium, 1National Institutes of Health, Bethesda, MD, 2NIAMS, NIH,
Bethesda, MD, 3National Institutes of Health, Rockville, MD, 4University of Rochester, Rochester, NY, 5Ohio State
University College of Medicine, Columbus, OH, 6NIAMS/NIH, Bethesda, MD, 7National Institutes of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, Bethesda, MD, 8Harvard
Medical School, Boston, MA, 9National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National
Institutes of Health (NIH), North Bethesda, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) is an inflammatory condition characterized by recurring
fevers, arthritis and hyperinflammation, but its exact etiology is unknown. Tumor necrosis factor receptor 1 (TNFR1), the pro-
totypical TNF superfamily receptor, is constitutively expressed on most cell types and activated by TNF. Signaling through
TNFR1 is mediated by its death domain (DD), which acts as the scaffold upon which signaling complexes are formed. These
signaling complexes activate pro-inflammatory pathways in an NFκB dependent manner, while also promoting cell death via
either caspase-dependent apoptosis or necroptosis. Using a combination of genetic studies and in vitro investigations, we
have discovered a novel class of TNFRSF1A variations in children with sJIA.

Methods: Trio exome sequencing was performed in a child with sJIA. Targeted resequencing of TNFRSF1Awas performed
in 525 INCHARGE sJIA cases. Protein modeling was used to predict variant effects. Flow cytometric Förster resonance
energy transfer (FRET) was used to measure the strength of homotypic and heterotypic interactions of TNFR1. Variants were
studied in vitro in HEK-293, HT1080 and Jurkat cell overexpression systems. TNFR1-nucleated signaling complexes were
examined by immunoprecipitation (IP). TNFR1 function was evaluated with NFκB reporter assays and flow cytometric cell
death assays. The locaization of TNFR1 in transfected cells was visualized by confocal microscopy. Soluble TNFR1
(sTNFR1) in the serum of sJIA patients and controls was measured by ELISA.

Results: We identified a novel, de novo truncating variant of TNFRSF1A (K203X) that completely eliminated the trans-
membrane and DD in a child with sJIA. Targeted resequencing identified 2 children with rare variants in the DD of
TNFRSF1A (P367S, E398K). Modeling predicted that E398K would reduce TNFR1-TNFR1 interactions while P367S
would reduce the interaction of TNFR1 with its adaptor molecule, TRADD (TNFR1 associated death domain protein).
The predictions were affirmed experimentally by FRET: E398K reduced homotypic interactions, P367S reduced hetero-
typic interactions and K203X abolished nearly all interactions. Similarly, IP studies demonstrated dramatic reductions in
proximal signaling complex formation in HT1080 cells overexpressing each of the variants, relative to WT. Functionally,
each of these variants led to significantly less cell death and NFκB activation at steady state in the HT1080 system rel-
ative to WT. In the Jurkat cell system, each of the variants abrogated responses to TNF stimulation. Although serum
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sTNFR1 was higher in sJIA patients than in controls, the K203X carrier had the lowest level of sTNFR1 in the study.
Consistent with this, imaging of HT1080 cells expressing K203X showed intracellular retention of TNFR1, alluding to
possible sequestration.

Conclusion:We have discovered a new class of TNFRSF1A variants in sJIA patients that reduces DD-dependent signaling
complex formation, leading to decreased inflammatory signaling and cell death. Investigations of primary patient cells are
underway. Future studies will investigate how these loss-of-function mutations paradoxically lead to an inflammatory
phenotype.

Disclosure: A. Cruz: None; H. Nakano: None; S. Chou: None; M. Krantz: None; T. Fu: None; D. Randazzo: None;
Z. deng: None; H. Wu: None; M. Ombrello: None.

Abstract Number: 0834

Evolution of Lung Inflammation in a Mouse Model of Chronic/Recurrent
Macrophage Activation Syndrome

Richard Chhaing, Natsumi Inoue, Jana Latayan and grant schulert, Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic juvenile idiopathic arthritis-associated lung disease (SJIA-LD) is a life-threatening compli-
cation and associated in >80% of cases with macrophage activation syndrome (MAS); however, the underlying disease
mechanisms driving lung inflammation are unknown. We have previously shown that the TLR9-stimulated mouse model of
MAS demonstrates IFNγ-driven lung inflammation replicating several key features of SJIA-LD. Our objective was to deter-
mine the evolution of lung inflammation in a TLR9-stimulated mouse model of chronic/recurrent MAS.

Methods: C57BL/6J mice were intraperitoneal injected 5 times with CpG over 10 days, with 10 days following cycles, yield-
ing mice with acute MAS (1 cycle of CpG), recovery (10 days after one cycle), or chronic/recurrent MAS (3 cycles of CpG).
Blood, Bronchoalveolar lavage (BAL), lung and spleen were collected. Lungs were digested, stained and analyzed for flow
cytometry.

Results: Compared to mice with acute MAS, mice with chronic/recurrent MAS demonstrated largely similar findings of ane-
mia, thrombocytopenia, lymphopenia, splenomegaly, and serum and BAL cytokine elevations. In order to quantify changes
in lung monocyte and macrophage populations, we examined whole lung digests using Flow cytometry. During acute MAS
we found significantly higher proportions of neutrophils, interstitial macrophages, and less mature monocytes and macro-
phages in the lungs. During MAS recovery however, most cell populations normalized except for a persistent increase in
both Ly6C- and Ly6C+/SiglecF- monocytes and macrophages. With chronic/recurrent MAS, we observed more marked
alterations in the myeloid compartment, including significant decrease in CD11bLo/SiglecF+ alveolar macrophages and
increase in CD11b+/SiglecF- macrophages, as well as increases in both CD11b+ conventional dendritic cells (DCs) and
CD103+ pulmonary DCs and marked absence of eosinophils. In order to determine how the alveolar inflammatory environ-
ment changed during chronic/recurrent MAS, we performed proteomics from BAL fluid using Somalogic. Compared to
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control (PBS-treated mice), in mice with chronic/recurrent MAS we identified 119 proteins with increased abundance and
91 proteins with decreased abundance. These included significantly increased BAL levels of IL-1A, IL-16, IL-18BP, IL-33,
and TGFA. Interestingly, most proteins with increased abundance (72%) were not significantly different during acute MAS.
Using GO-Elite, we found Complement and Coagulation Cascade to be the most highly enriched KEGG pathway among
proteins with increased abundance in chronic/recurrent MAS (z-score 9.37, adjusted p=9.14x10-5).

Conclusion: In a mouse model of chronic/recurrent MAS, we see persistent alternations in lung myeloid populations includ-
ing replacement of CD11bLo/SiglecF+ alveolar macrophages with CD11b+/SiglecF- macrophages, and increasing levels of
pro-inflammatory and pro-fibrotic cytokines with activation of the complement and coagulation pathways in BAL. Together,
this work supports persistent alternations in the lung inflammatory environment driven by chronic/recurrent MAS, with
important implications for the development of SJIA-LD.

Disclosure: R. Chhaing: None; N. Inoue: None; J. Latayan: None; g. schulert: Boehringer-Ingelheim, 2, IpiNovyx,
5, SOBI, 2.

Abstract Number: 0835

Effective Engineering of CD8+ T Cells from Autoimmune Disease Patients
Utilizing a CD8-Targeted Lipid NanoparticleEncoding an Anti-CD19 CAR
mRNA(CPTX2309)

Yan Zhang1, Brittany Ross1, Diana Galvan1, Yanjie Bao1, Daiki Matsuda1, Shaun Grosskurth1, Iago Pinal-Fernandez2,
Maria Casal-Dominguez3, Gregor Adams1, Michael Rosenzweig1, Ramin Farzaneh-Far1, Priya Karmali1, Adrian Bot1,
Andrew Mammen2 and Haig Aghajanian1, 1Capstan Therapeutics, San Diego, CA, 2NIH, Bethesda, MD, 3NIH,
Bathesda, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: T Cell Biology & Targets in Autoimmune & Inflammatory Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Ex vivo chimeric antigen receptor (CAR) T cell therapies have revolutionized cancer treatment
and are demonstrating durable clinical efficacy in various autoimmune disease (AID) indications. Despite the success
of current CAR T therapies, challenges in cell manufacturing, scalability, utilization of integrating viral vectors, and the
need for lymphodepleting chemotherapy, highlight the necessity for an off-the-shelf in vivo CAR technology applicable
to broader indications. To that aim, we developed an in vivo anti-CD19 CAR mRNA product delivered by a
CD8-targeted lipid nanoparticle (tLNP) (CPTX2309). We tested the applicability of CPTX2309 to engineer T cells with
an anti-CD19 CAR and demonstrated the ability for this approach to eradicate target B cells from patients with B cell
involved AID.

Methods: To test the potential applicability of CPTX2309 treatment to AID patients, we evaluated the immunopheno-
type, tLNP-mediated CAR engineering, and functional activity of CAR T cells produced from the peripheral blood of
AID patients compared with the peripheral blood of healthy subjects. Samples were obtained from patients with sys-
temic lupus erythematosus (SLE), anti-synthetase syndrome (AS), dermatomyositis (DM), and immune-mediated necro-
tizing myopathy (IMNM) with various prior treatments, including in some cases immune suppressive or B cell depleting
agents.
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Results: Phenotypically, the composition of major immune cell populations and expression level of CD19 and CD8 on B
cells and CD8+T cells, respectively, was comparable across healthy and diseased subjects, except for the lack of B cells
in patients treated with B cell depleting agents. In vitro engineering of non-activated lymphocytes with CPTX2309 resulted
in comparable CAR expression by CD8+ T cells from healthy and diseased patients irrespective of prior treatments. In the
presence of autologous B cells, tLNP-engineered CAR T cells from AID patients demonstrated upregulation of T cell activa-
tion markers, produced cytokines associated with T cell cytotoxicity, and eliminated target cells within 72 hours, comparable
to tLNP engineered CAR T cells from healthy subjects.

Conclusion: CPTX2309 effectively engineered CD8+ T cells from autoimmune disease patients irrespective of prior treat-
ments including immune suppressive agents, to highly express anti-CD19 CAR, and rapidly eradicate primary B cells
in vitro. This may allow for broadening the applicability of CAR technology to B cell involved autoimmune diseases through
in vivo engineering of anti-CD19 CAR T cells using a scalable and tunable technology devoid of cells, viral vectors or compo-
nents, and obviating the need for lymphodepleting conditioning.

Disclosure: Y. Zhang: None; B. Ross: None; D. Galvan: None; Y. Bao: None; D. Matsuda: None; S. Grosskurth:
None; I. Pinal-Fernandez: None; M. Casal-Dominguez: None; G. Adams: None; M. Rosenzweig: None;
R. Farzaneh-Far: None; P. Karmali: None; A. Bot: None; A. Mammen: None; H. Aghajanian: Pfizer, 6.

Abstract Number: 0836

NF-κB Inducing Kinase Is a Therapeutic Target for Autoimmune
Diseases by Orchestrating Both B Cell and T Follicular Helper
Cell Responses

Jee Ho Lee1, Manisha Mohandoss2, Lichchavi Rajasinghe1, Silvia Preite3, Katie Madore2, Mark Birrell4, Jan Piet van
Hamburg5, Sander Tas6, Matthew Perry3, Tatiana Ort1 and Gary Sims1, 1Immunology Biosciences, Research and
Early Development, Respiratory and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD,
2Immunology Biosciences, Research and Early Development, Respiratory and Immunology (R&I), BioPharmaceuticals
R&D, AstraZeneca, Gaitherburg, 3Research and Early Development, Respiratory and Immunology (R&I),
BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden, 4Research and Early Development, Respiratory and
Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, london, United Kingdom, 5Amsterdam UMC, Amsterdam,
Netherlands, 6Amsterdam UMC, locatie AMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: T Cell Biology & Targets in Autoimmune & Inflammatory Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: T follicular helper (Tfh) cells are a specialized CD4+ T cell subset which can help B cells in the germi-
nal center (GC) to drive B cell differentiation and antibody production. Dysregulation of Tfh and/or B cells often leads to
breakdown in tolerance and development of autoimmunity. NF-κB inducing kinase (NIK) regulates immune cell signaling
downstream of a subset of the tumor necrosis factor superfamily receptors including BAFFR, CD40, OX40, lymphotoxin
receptor and RANK. It has been demonstrated that NIK is critical for B cell responses, but it is less clear how NIK regulates
Tfh cell biology.

To investigate the role of NIK in CD70/CD27 signaling in the context of human Tfh cell differentiation and function by utiliza-
tion of a small molecule NIK inhibitor in vitro and in vivo.
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Methods: Human Tfh cells or plasma cells were generated with various ligands stimulating NIK induced NF-κB signaling.
The proteolysis of p100 into p52 was examined by western blot to evaluate NIK activation. We performed flow cytometry,
quantitative PCR, and ELISA to assess how NIK activation and/or inhibition impacted on Tfh development and plasma cell
differentiation. B-T co-culture and 3D lymphoid organoid systems were adopted to examine the function of Tfh cells in B cell
helping activity mimicking the GC response. We also used the OVA-immunization and collagen-induced arthritis mouse
models in combination with small molecule NIK inhibition to establish a potential role of NIK in Tfh and plasma cell develop-
ment during autoimmune disease progression.

Results: Stimulation by agonistic anti-CD27 antibodies promoted p52 processing from p100 in human primary T cells,
indicating that CD27 activation results in NIK-dependent non-canonical NF-κB signaling. Interestingly, CD27-mediated
NIK activation was able to induce IL-21-producing CXCR5+ ICOS+ PD-1+ CD40L+ Tfh cell differentiation, whereas it did
not affect other T cell differentiation such as Th17 or Treg cells in vitro. Tfh cell development induced by CD27-NIK signal-
ing was partially blocked by the small molecule NIK inhibitor, SMI1. Moreover, SMI1-treated Tfh cells were less potent in
the induction of IgD− CD38hi CD27hi plasma cell differentiation and IgG production in both B-T co-cultures and GC orga-
noids. This implies that the inhibition of NIK affects both T and B cells thereby achieving a huge potency in the suppres-
sion of inflammation. This was corroborated in the T cell-dependent immunization where administration of SMI1
reduced GC B cell responses and antigen specific antibody production, and ameliorated the progression of disease in
collagen-induced arthritis models.

Conclusion: Our findings indicate that NIK-mediated signaling events play an intrinsic role in both Tfh and B cells to regulate
immune responses. Targeting NIK may therefore have potential in the treatment of autoimmune diseases.

Disclosure: J. Lee: AstraZeneca, 3;M. Mohandoss: AstraZeneca, 3; L. Rajasinghe: AstraZeneca, 3; S. Preite: Astra-
Zeneca, 3; K. Madore: AstraZeneca, 3; M. Birrell: AstraZeneca, 3; J. van Hamburg: None; S. Tas: None; M. Perry:
AstraZeneca, 3; T. Ort: AstraZeneca, 3; G. Sims: AstraZeneca, 3.

Abstract Number: 0837

Bispecific Autoantigen-T Cell Engagers (BaiTE) to Selectively Target
Autoreactive B Cells in Antiphospholipid Syndrome

Yuanxuan Xia1, Jin Liu1, Alexander Pearlman1, Brian Mog1, Elana Shaw1, Kyle J. Kaeo1, Colin Gliech1, Brock Moritz1,
Tolulope Awosika1, Sarah DiNapoli1, Stephanie Glavaris1, Jiaxin Ge1, Tushar Nichakawade1, Nikita Marcou1, Suman
Paul1, Drew Pardoll1, Chetan Bettegowda1, Daniel Goldman2, Michelle Petri2, Antony Rosen1, KennethW. Kinzler1, Shibin
Zhou1, Bert Vogelstein1 and Maximilian F. Konig1, 1The Johns Hopkins University School of Medicine, Baltimore, MD,
2Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Antiphospholipid Syndrome
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Available drugs to treat autoimmune diseases are indiscriminate, suppressing self-reactive and pro-
tective immune responses alike. This lack of therapeutic precision results in infection and excess mortality. CD19-CAR-T
cells have demonstrated remarkable potency in the treatment of severe autoimmune diseases, but are resource intensive,
broadly immunosuppressive, and require cytotoxic therapy (“conditioning”). In contrast, precision therapies that can elimi-
nate autoreactive B cells with selectivity have the potential to treat, control, and prevent autoimmune diseases
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without impairing protective immunity. Here, we aimed to develop an “off-the-shelf” precision immunotherapy, bispecific
autoantigen-T cell engaging (BaiTE) antibodies, for the treatment of APS. We hypothesized that BaiTEs can redirect T cells
to selectively eliminate autoreactive B cells against beta-2 glycoprotein I (B2GPI), a key driver in APS.
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Methods: Ramos B cells were CRISPR-Cas9-edited to replace their B-cell receptors (BCRs) with anti-B2GPI BCRs cloned
from APS patients. BaiTEs, fusion proteins comprising truncations of the APS autoantigen B2GPI (DI, DI-II, DI-III, DI-IV, DI-V)
and anti-CD3 single-chain variable fragments (scFvs), were cloned and expressed in mammalian cells. Binding of BaiTEs to
anti-B2GPI B cells, T cells, and CD3δ/εwas quantified. B2GPI was mutated to eliminate off-target binding. BaiTE affinities to
immobilized BCRs were determined by surface plasmon resonance (SPR). The potency and specificity of BaiTEs against
anti-B2GPI Ramos B cells were interrogated in co-culture. Cytotoxicity was quantified by flow cytometry, live-cell imaging,
and cytokine assays. Autoantibody depletion was measured by ELISA.

Results:We engineered BaiTEs to selectively bind anti-B2GPI BCRs in APS, thereby redirecting T cells to kill autoreac-
tive B cells (A-B). Binding of BaiTEs to T cells was dependent on TCR expression/CD3ε (C). Optimized B2GPI-BaiTEs
specifically bound anti-B2GPI Ramos B cells (D). Binding affinities (KD) to immobilized anti-B2GPI BCRs by SPR were
1.5-20 nM, �1000-fold higher than reported for anti-B2GPI antibodies (E). BaiTEs selectively eliminated IgG, IgA, and
IgM anti-B2GPI B cells in a dose-dependent manner but spared normal B cells (F). Cytotoxicity induced by BaiTEs
did not require exogenous cytokines and was observed at low BCR densities. Interferon-γ release was only observed
with anti-B2GPI B cells (G). Treatment with BaiTE eliminated patient-derived anti-B2GPI B cell clones (H) and abrogated
autoantibody production (I).

Conclusion:We developed an off-the-shelf precision immunotherapy, BaiTE, for the antigen-specific depletion of autoreac-
tive B cells in patients with APS. BaiTEs selectively eliminate anti-B2GPI B cells—pathogenic drivers of thrombosis and fetal
loss—in a dose-dependent manner, whilst sparing normal immune cells. BaiTEs overcome fundamental limitations of cur-
rent drugs by combining the exquisite potency of T cell-engaging antibodies with therapeutic precision. These antigen-
specific immunotherapies are disease-specific, maximally scalable, and promise a future of treating rheumatic diseases
without increasing the risk of infection.

Disclosure: Y. Xia: None; J. Liu: None; A. Pearlman: None; B. Mog: None; E. Shaw: None; K. Kaeo: None;
C. Gliech: None; B. Moritz: None; T. Awosika: None; S. DiNapoli: None; S. Glavaris: None; J. Ge: None;
T. Nichakawade: None; N. Marcou: None; S. Paul: Clasp, 9, 10, Curio Science, 2, IQVIA, 2, Merck, 2;
D. Pardoll: Aduro Biotech, 2, Amgen, 2, Astra Zeneca, 2, Bayer, 2, BMS, 9, Camden Nexus II, 1, Compugen,
5, DNAtrix, 2, Dracen Pharmaceuticals, 4, Dynavax Technologies Corporation, 2, Ervaxx, 2, Five Prime Thera-
peutics, 1, FLX Bio, 2, Immunomic Therapeutics, 2, Janssen, Merck, 2, Potenza, 8, Rock Springs Capital,
2, Tizona, 2, WindMil, 1; C. Bettegowda: Belay Diagnostics, 8, Bionaut Labs, 2, Depuy-Synthes, 2, Haystack
Oncology, 2, OrisDx, 8, Privo Technologies, 2; D. Goldman: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon
Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ven-
tures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly,
2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio,
2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira
Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD
Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Thera-
peutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics,
2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; A. Rosen: None; K. Kinzler: CAGE
Pharma, 8, Clasp, 2, 8, 10, Exact Sciences, 8, Haystack Oncology, 8, 10, Neophore, 2, 8, Personal Genome
Diagnostics, 2, 8, Thrive Earlier Detection, 2, 8, 10; S. Zhou: BioMed Valley Discoveries, 5, Clasp, 2, 8, 10, Exact
Sciences, 8, Neophore, 2, 8, Personal Genome Diagnostics, 2, 8; B. Vogelstein: Catalio Capital Management,
2, Clasp Therapeutics, 2, 8, 10, Haystack Oncology, 2, 8, 10, Thrive Earlier Detection, 2, 8, 10; M. Konig:
Argenx, 2, Atara Biotherapeutics, 2, ManaT Bio (Clasp), 9, Revel Pharmaceuticals, 2, Sana Biotechnology, 1, 2,
Sanofi, 2.
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Abstract Number: 0838

The Mechanistic Impact of IgA anti-beta-2 Glycoprotein I on Accelerated
Atherosclerosis in Primary APS

Kavya Sugur1, Emily Chong1, Srilakshmi Yalavarthi2, Katarina Kmetova3, Lyndsay Kluge1, Wenying Liang2, Cyrus
Sarosh4, NaveenKumar Somanathapura K2, Jacqueline Madison2, Ajay Tambralli2, Jason Knight2 and Yu Zuo2, 1Division
of Rheumatology, Department of Internal Medicine, University of Michigan, Ann Arbor, Ann Arbor, MI, 2University of
Michigan, Ann Arbor, MI, 3Division of Rheumatology, University of Michigan, Ann Arbor, Michigan, USA, Ann Arbor, MI,
4University of Michigan, Temperance, MI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Antiphospholipid Syndrome
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is an acquired thrombo-inflammatory disease characterized by
persistent antiphospholipid antibodies (aPL). APS patients experience significant morbidity and mortality, much of which
can be attributed to cardiovascular complications. Indeed, APS patients have accelerated atherosclerosis at rates compa-
rable to those with diabetes. A recent population-based study found that detection of IgA aPL in the general population is
associated with a 4-fold increase in future atherosclerotic cardiovascular events. IgA aPL was also independently associated

Figure 1. Cholesterol efflux capacity, PON1 activity, and fatty acid uptake of primary APS and aPL-positive patient plasma. A, Schematic of cho-
lesterol efflux capacity assay. B, Comparison of %CEC at 4 hours. C, Serum PON1 activity. D, Macrophage fatty acid uptake after treatment with
5% plasma for 4 hours. *p<0.05, ***p<0.001, by Mann–Whitney U test.
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with impaired cholesterol efflux capacity. While research has traditionally focused on the pro-atherogenic role of IgG aPL, the
impact of IgA aPL on accelerated atherosclerosis remains unclear. Here, we assessed HDL function and foam cell-forming
capacity in primary APS/aPL-positive plasma. We also evaluated some potential mechanistic impacts of IgA anti-beta-2 gly-
coprotein I (aβ2GPI) on accelerated atherosclerosis.

Figure 2. IgA aβ2GPI promotes macrophage ox-LDL uptake, macrophage oxidative stress, and HDL oxidation. A, Schematic of macrophage ox-
LDL uptake assay. B, Fluorescent microscopy images of macrophage ox-LDL uptake; red color indicates Dil-labeled ox-LDL. C, Macrophage ox-
LDL uptake measured at Ex/Em of 554/571 nm after 6 hours of treatment with 100 μg/mL control IgA, IgA aβ2GPI, or APS IgG, in the presence of
fluorescently labeled ox-LDL. D, Macrophage reactive oxygen species generation after 6 hours of treatment with 100 μg/mL control IgA, IgA
aβ2GPI, or APS IgG was quantified by flow cytometry after incubation with CM-H2DCFDA (5 μM for 1 hour). E, HDL isolated from human plasma
and treated with 100 μg/mL control IgA or IgA aβ2GPI in the presence of DCFH dye (50 μg/mL), with values read at 2 hours (Ex/Em 485/530 nm).
*p<0.05, ***p<0.001, by one-way ANOVA adjusted by Tukey’s multiple comparison test.
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Methods: We evaluated the cholesterol efflux capacity (CEC, a measure of HDL function) in apoB-depleted plasma
and antioxidant paraoxonase 1 (PON1) activity of serum from 172 primary APS/aPL-positive patients and 51 healthy
controls. None of the studied individuals had lupus. We also asked whether the plasma favored fatty acid uptake in
an assay of foam cell formation. Additionally, we investigated the impact of total IgA isolated from IgA aβ2GPI-
positive patients on macrophage oxidative stress, foam cell formation, and HDL oxidation—key factors in athero-
genic plaque development. To do this, we employed flow cytometry, fluorescent microscopy, and plate-based
assays.

Results: Primary APS/aPL-positive plasma exhibited impaired CEC and reduced PON1 activity, both suggestive of
dysfunctional HDL (Fig 1A-C). As expected, there was a positive correlation between CEC and PON1 activity
(r=0.285, p< 0.001). Plasma from APS/aPL-positive patients also promoted fatty acid uptake by macrophages (Fig
1D), a key factor in pro-atherogenic foam cell formation. There was a negative correlation between fatty acid uptake
and CEC (r=-0.206, p< 0.01), and plasma from patients with a history of thrombosis showed more fatty acid uptake
than those without (p< 0.01). Mechanistically, total IgA isolated from IgA aβ2GPI-positive patients enhanced oxidized
LDL uptake (Fig 2A-C) and triggered reactive oxygen species (ROS) production by macrophages (Fig 2D). Further-
more, IgA aβ2GPI potentiated HDL oxidation in a cell-free assay, likely counteracting HDL’s normally protective anti-
oxidant properties (Fig 2E).

Conclusion: Our study reveals, for the first time, that primary APS/aPL-positive patients have significantly impaired
HDL function. Further, IgA aβ2GPI can promote macrophage oxidative stress, accelerate foam cell formation, and
directly impair HDL function. These findings provide insights into the pathogenesis of accelerated atherosclerosis
in APS.

Disclosure: K. Sugur: None; E. Chong: None; S. Yalavarthi: None; K. Kmetova: None; L. Kluge: None; W. Liang:
None; C. Sarosh: None; N. Somanathapura K: None; J. Madison: None; A. Tambralli: None; J. Knight: ArgenX,
1, Visterra/Otsuka, 1, 2; Y. Zuo: None.
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Comprehensive Single-cell Analysis Reveals Interferon Pathway
Activation and Aberrant B Cell Dynamics in APS Autoimmunity

Haoyu Pan, Xiaohan Wei, Jinyi Qian, Shuyi Yu, Zhixia Yang, Zetao Ding, Chengde Yang and Hui Shi, Department of
Rheumatology and lmmunology, Ruijin Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai, China,
Shanghai, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Antiphospholipid Syndrome
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Antiphospholipid syndrome (APS) is a systemic autoimmune disease characterized with the pres-
ence of pathogenic antiphospholipid antibodies (aPL) by autoreactive B cells. However, it remains vague that at which
stages in the central-to-peripheral lineage of B cell in APS patients acquire autoreactivity.
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A) Schematic diagram of the experimental design for the study. B) Heatmap displaying relative values of clinical indices across healthy controls or
subjects with thrombotic-APS (n = 5), obstetric-APS (n = 4), or aPL-carrier (n = 4). C) Uniform Manifold Approximation and Projection (UMAP) plot
depicting 263,261 mononuclear cells representing 11 immune cell clusters in integrated bone marrow (BM) and peripheral blood (PB) samples. D)
Dotplot displaying expressions of marker genes for each cell cluster. E) UMAP plot showing distributions of BCR+ and TCRab+ cells. F) UMAP plot
respectively show distribution of BM and PB cell clusters. G) Density heatmap displaying relative distribution density of cell quantity abundance in
BM and PB cell clusters. Upper: BM; lower: PB. H) Volcanoplot showing differential expressed genes (DEGs) in each cell cluster. Upper: BM;
lower: PB. I) Specifically expressed DEGs in corresponding cell cluster (T&NK, B, monocyte) and enriched GO functions. J) Calculated
interferon-mediated signaling score according to REACTOME database (REACTOME_INTERFERON_SIGNALING) in BM and PB cell clusters
identified by AUCell.
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A) Re-constructed “central-to-periphery” developmental lineage of B cell, including 11 B cell subsets and were further divided into four stages. B)
UMAP plot showing group information of B cell lineage. C) UMAP plot showing V(D)J information of B cell lineage. D) UMAP plot showing isotype of
heavy chain of B cell lineage. E) UMAP plot showing isotype of light chain of B cell lineage. F) Multi-dimensional scaling (MDS) plot showing the dif-
ferential state between APS and HC groups of each B cell subsets based on aggregated pseudo-bulk form. G) Volcanoplot showing differential
expressed genes (DEGs) in each B cell cluster. Red refers to genes up-regulated in APS and blue refers to genes down-regulated in APS. H) Chord
diagram showing shared DEGs upregulated in ≥ 4 B cell clusters. I) Constructed developmental trajectory alongside B cell lineage and ordered
pseudotime alongside. J) Geneset score calculated by UCell along the B cell developmental trajectory, based on ordered pseudotime in (I). K)
Clustered transcription factors (TF) regulation modules in 1st stage of B cell trajectory. TFs with top 5 activity in APS (red) and HC (black) groups
were annotated respectively. L) Clustered transcription factors (TF) regulation modules in 2nd stage of B cell trajectory. TFs with top 5 activity in
APS (red) and HC (black) groups were annotated respectively. M) Clustered transcription factors (TF) regulation modules in 3rd stage of B cell tra-
jectory. TFs with top 5 activity in APS (red) and HC (black) groups were annotated respectively. N) Clustered transcription factors (TF) regulation
modules in 4th stage of B cell trajectory. TFs with top 5 activity in APS (red) and HC (black) groups were annotated respectively. O) Network plot
showing the top 5 active transcription factors and corresponding downstream up-regulated DEGs of each B cluster in 2nd stage (immature B,
ISG15-B, naïve-B and activated-B) in APS group.
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A) UMAP plot showing clonal expansion levels among B cell clusters. B) Pie plot distinguishing APS/HC and BM/PB sources showing clonal
expansion levels among B cell clusters. C) Histogram distinguishing APS/HC and BM/PB sources showing clonal diversity levels among B cell
clusters. D) Histogram distinguishing APS/HC and BM/PB sources showing somatic hypermutation levels (SHM) of IgM isotype among B cell clus-
ters. E) Histogram distinguishing APS/HC and BM/PB sources showing somatic hypermutation levels (SHM) of IgG isotype among B cell clusters.
F) Histogram distinguishing APS/HC and BM/PB sources showing somatic hypermutation levels (SHM) of Igλ isotype among B cell clusters. G)
Histogram distinguishing APS/HC and BM/PB sources showing somatic hypermutation levels (SHM) of Igκ isotype among B cell clusters. H) Cor-
relation matrix showing the V(D)J similarity level (Jaccard index) of BCR characteristic among BM and PB B cell clusters. I) Chord diagram showing
the V(D)J similarity level (Jaccard index) among BM and PB B cell clusters. Upper: APS group; lower: HC group.J) ClonalNetwork plot showing the
network interaction of clones shared between B cell clusters along the UMAP dimensional reduction. Upper: APS group; lower: HC group. K) Vol-
cano plot showing differential expressed IGHV genes in APS B cell subsets. L) Heatmap showing the most frequent pairing usage preference of
IGV genes and IGJ genes from bone marrow in APS group. M) Heatmap showing the most frequent pairing usage preference of IGV genes and
IGJ genes from peripheral blood in APS group.
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Methods: To obtain in-depth understanding of immune tolerance disturbance in APS patients, we performed single-cell
transcriptome (RNA) and immune repertoire (VDJ) sequencing on mononuclear cells of paired bone marrow (BMMC) and
peripheral blood (PBMC) samples from 13 untreated primary APS patients, (5 thrombotic APS patients, 4 obstetric APS
patients and 4 aPL-carriers) and 3 healthy donors.

Results: After quality control and filtration, we obtained a total of 279,242 cells with integrated transcriptional and V(D)J fea-
tures, including 113,843 BMMCs and 165,399 PBMCs. Analysis indicated widespread upregulation of interferon-
associated genes (e.g., MX1, IFI6, IFITM3, IFI44L, IFI27) across multiple cell types in both BM and PB, with early-stage
immune cells (HSC and GMP) also showing upregulated interferon-associated genes, suggesting foundational roles in shap-
ing APS immune landscape (Figure 1). To further explore B cell abnormalities, we consolidated B cells and plasma cells from
BM and PB to reconstruct the developmental lineage, identifying eleven distinct B cell subtypes categorized into four devel-
opmental stages. APS patients showed higher percentages of B cell subtypes and significant correlations between throm-
botic events, B cell compositions, and anti-β2GP1 IgG titers, indicating quantitative abnormalities and progressive
increases in B cell composition, especially in early-to-middle stages. Functional transcriptome analysis revealed pronounced
differential states in early and intermediate B cells, with upregulation of interferon-related genes, antigen presentation genes,
and key transcription factors. GO enrichment analysis highlighted significant aerobic respiration, cell cycle activities, and B
cell signaling pathways. Elevated inflammatory and interferon responses were observed throughout B cell lineage in APS
patients (Figure 2). Additionally, V(D)J sequencing data showed increased clonal expansion and clonal diversity in APS
patients, particularly in early stages, with significant differences between BM and PB. Lower somatic hypermutation levels
were noted in various B cell subsets, affecting high-affinity antibody production. BCR clonotype overlapping analysis dem-
onstrated increased autoreactive potential, and differential usage of IGHV genes was enriched in APS patients. These find-
ings describe abnormal BCR repertoire characteristics and underscore disturbed immune surveillance and central role of
interferon-mediated pathways in APS autoimmunity (Figure 3).

Conclusion: We presented a comprehensive immune-desregulation blueprint in primary APS patients, as well as a signifi-
cant influence of interferon pathway and profound understanding of the dynamics of obtaining autoreactivity alongside B cell
lineage. These findings provide valuable insights into the emerging process of autoreactivity and potential therapeutic targets
for APS.

Disclosure: H. Pan: None; X. Wei: None; J. Qian: None; S. Yu: None; Z. Yang: None; Z. Ding: None; C. Yang: None;
H. Shi: None.
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Background/Purpose: How to most effectively inhibit antiphospholipid antibodies (aPL)-mediated platelet activation
remains incompletely understood. CD73 is an ectoenzyme expressed on the platelet surface that generates extracellular
adenosine. Adenosine then activates cell-surface adenosine 2A receptors (A2ARs) to increase intracellular cyclic AMP
(cAMP), raising the threshold for platelet activation. Here, we aimed to dissect mechanisms by which aPL activate platelets
and the extent to which the adenosinergic axis may limit such activation.

Methods: Platelet activation was measured by flow cytometry, ATP estimation, or aggregation. For the in vitro studies, washed
healthy platelets were pre-incubated with various cAMP stimulators (A2AR agonists, forskolin, phosphodiesterase/PDE inhibi-
tors); receptor blockers (anti-FcγRIIa); or phospholipase C (PLC) inhibitors. This was followed by treatment with traditional platelet
activators (e.g., thrombin); purified control or APS IgG; affinity-purified anti-β2GPI or anti-prothrombin IgG; or specific CD73
enzyme inhibitors. Signaling proteins such as phosphorylated Akt and VASP were evaluated by immunoblotting.

Results: As compared with healthy controls (n=20) and patients with aPL-negative venous thromboembolic disease (n=8),
patients with primary APS (n=38) showed a mean 60% reduction in the median enzymatic activity of platelet CD73 (p<
0.0001), along with a mean 45% decrease in the ability to generate adenosine (p=0.02). Circulating APS platelets also had

Figure 1: Schematic illustration of aPL-mediated signaling pathways and key aspects of the adenosinergic axis in platelets.
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less intracellular cAMP (mean 48% reduction, p< 0.0001). As expected, all 3 measures negatively correlated with platelet
activation (r=-0.282 to r=-0.534) as defined by CD62P expression. Exposure of control platelets to APS IgG significantly
decreased CD73 activity (p< 0.01), adenosine generation (p< 0.001), and intracellular cAMP (p< 0.005). We found instru-
mental involvement of FCγRIIa, PLC, and the Akt signaling pathway in APS IgG-mediated CD73 shedding (p< 0.0001 in all
cases). We further observed that anti-prothrombin antibodies (p=0.0017) were somewhat more effective than anti-β2GPI
antibodies (p=0.06) in triggering CD73 shedding. Preemptive inhibition of surface CD73 activity significantly potentiated
platelet activation in the presence of suboptimal concentrations of platelet agonists including APS IgG (p< 0.01 to p<
0.001). Conversely, various drugs that boosted intracellular cAMP significantly raised the threshold for platelet activation
by APS IgG and other agonists. Boosting cAMP with A2AR agonists (CGS21680) or PDE3 inhibitors (cilostazol) was espe-
cially effective in limiting platelet activation.

Conclusion: A dysregulated adenosinergic axis appears to potentiate APS platelets for pro-thrombotic activation by aPL
and other agonists. We identified several mechanism-informed therapeutic targets, including FcγRIIa and PLC inhibitors,
which prevent the shedding of CD73 from the platelet surface (Figure 1). Furthermore, both A2AR agonists and PDE3 inhib-
itors would appear to be useful strategies for restoring platelet homeostasis in APS, potentially with less risk of bleeding than
more commonly used anti-platelet agents.

Disclosure: N. Somanathapura K: None; T. Newman: None; S. Yalavarthi: None; B. Mazetto Fonseca: None;
K. Sabb: None; K. Kmetova: None; E. Chong: None; C. Ranger: None; C. Sarosh: None; J. Madison: None;
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ceuticals, 5, ’Veralox Therapeutics, 1, 10, 11; Y. Zuo: None; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2.
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Background/Purpose: There is a lack of high-quality data to inform risk-stratified long-term thrombosis prevention strate-
gies in patients with persistently positive antiphospholipid antibodies (aPL). The APS ACTION Registry aims to study the
course of disease over at least 10 years in persistently aPL-positive patients; the primary objective of this study was to deter-
mine independent clinical and biologic predictors of thrombosis among persistently aPL-positive patients enrolled in the APS
ACTION Registry.

Methods: Patients positive for aPL according to the Revised Sapporo Classification Criteria (tested within one year prior to
enrollment) are eligible for inclusion in the registry. Follow up occurs every 12±3m with clinical data and blood collection.
Registrants with at least one year of follow up were included in this study. We compared the baseline characteristics of those
with or without new thrombosis during follow up, and calculated the incidence rate of first and recurrent thrombosis. We
then conducted a time-to-event analysis, fitting Cox proportional hazards models to calculate the hazard ratios (HRs) and
95% confidence intervals (CIs) for independent predictors of thrombosis.

Results: As of May 2024, 1,196 persistently aPL-positive patients with or without APS by Sapporo classification were
enrolled, of whom 1,067 (89%) had at least one year of follow up. Mean follow up (enrollment to first new thrombosis or most
recent follow up) was 4.36 years (1890 person-years [p-y]) and 4.46 years (3405 p-y) for those without and with a history of
thrombosis at enrollment, respectively. Based on 18 first events in 18 patients, and 98 recurrent events in 75 patients, new
thrombosis incidence was 0.95 and 2.20 per 100 p-y in patients without and with a history of thrombosis, respectively. In
unadjusted analyses, history of thrombosis, hematologic disease (autoimmune hemolytic anemia [AIHA] and/or immune
thrombocytopenia with platelets < 100,000/μL), and microvascular disease, as well as baseline obesity, renal disease, sed-
entary lifestyle, anticoagulation, and family history of early cardiovascular disease were all more common (p < 0.05) among
patients with new thrombosis (n = 93) than among those without new thrombosis (n = 974) (Table 1). After multivariable
adjustment, independent predictors of new thrombosis included history of thrombosis (HR 2.34, 95% CI 1.14 - 4.81, p =
0.02; Figure 1) and hematologic disease (HR 1.95, 95% CI 1.19 – 3.18, p = 0.01; Figure 2); there was a trend for history
of microvascular disease (p = 0.06) and obesity (p = 0.08) (Table 2).
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Conclusion: In this prospective analysis, history of thrombosis and hematologic disease (AIHA and/or immune thrombocy-
topenia with platelets < 100,000/μL) each conferred an approximately two-fold increased risk of new thrombosis in persis-
tently aPL-positive patients. No relationship between aPL profile and new thrombosis was identified, which may be related
to the low number of events, heterogeneity of aPL results, and/or low number of LA-negative registrants. Future registry
analyses using standardized core laboratory aPL results, and with longer follow up times and larger numbers of events, will
help better define predictors of thrombosis in aPL-positive patients.
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Background/Purpose: APS ACTION “Registry”was created to study the natural course of disease in persistently antiphos-
pholipid antibody (aPL)-positive patients with/without other systemic autoimmune rheumatic diseases (SARDs). Our objec-
tive was to determine the risk and predictors of developing additional SARDs during the prospective follow-up of primary
aPL-positive patients with/without antiphospholipid syndrome (APS) classification (primary aPL/APS).

Methods: A web-based data capturing system is used to store patient demographics, aPL-related history, 1997
Updated ACR Lupus Classification Criteria, and medications. The inclusion criteria for the registry are positive aPL according
to the Revised Sapporo Classification Criteria, tested within one year prior to enrollment. Patients are followed every 12
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±3 months with clinical data and blood collection. In this prospective analysis, based on primary aPL/APS patients who had
at least one-year follow-up visits, we report the incident risk and predictors of new SARDs using Cox proportional hazards
model.
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Results: As of March 2024, of 1,209 patients recruited, 487 (40%) were excluded due to concomitant SARDs at baseline,
and 108 (9%) due to incomplete follow-up data. Of the remaining 614 patients (median age at registry entry: 46.9 [inter-
quartile range 17.9-78.7], female: 442 [72%] and white: 434/570 [76%]), 28 (5%) developed a new SARD (lupus 17, other
11) during the median follow-up of six years (interquartile range 1.9 to 8.7) (longer in patients with new SARDs [Table 1]).
The incident SARD risk was 0.76 per 100 patient-years based on 3,684 patient year follow-up. Based on the univariate
Cox regression analysis, Asian race, brain white matter hyper-intensities, arthritis, lupus-like disease (3 of 11 ACR 1997
lupus classification criteria), anti-ribonuclear antibody (anti-RNP) positivity, low C4 levels, and rituximab (RTX) use were sig-
nificantly associated with a new SARD development (Table 2). Based on the multivariate Cox regression analyses adjusted
for confounders in two different models (clinical and laboratory), brain white matter hyper-intensities (Hazard Ratio
[HR] 3.19, 95% Confidence Interval [CI] 1.02-9.91, p=0.04), anti-RNP positivity (HR 6.52, 95% CI 1.57-27.01, p=0.01),
and low C4 levels (HR 3.80, 95% CI 1.22-11.83, p=0.02) remained significant (Table 3).

Conclusion: In primary aPL-positive patients with/without APS classification, based on 3,684 patient years of prospective
follow-up, the incident SARD development rate was 5% (0.76 per 100 patient-years). Baseline white matter hyper-
intensities, anti-RNP positivity, and low C4 levels, were associated with a new SARD development. Future registry analyses
using standardized core laboratory lupus-related autoantibody results, and with longer follow-up times and larger numbers
of new SARD, will help better define predictors of new SARD development in primary aPL/APS patients.
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2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunol-
ogy, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Phar-
maceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet
Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2;
R. Cervera: None; M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Sanofi-
Genzyme, 2; T. ATSUMI: None; C. Lopez-Pedrera: Eli Lilly, 5; J. Knight: ArgenX, 1, Visterra/Otsuka, 1, 2;
D. Branch: UCB Pharma Inc, 5; N. Kello: None; L. Ji: None; E. Rodriguez-Almaraz: None; B. Artim Esen: None;
J. Pardos Gea: None;R. Quintana: None;G. Pazzola: None;H. Shi: None;A. Duarte-Garcia: None; P.Meroni: None;
R. Roubey: None; M. Bertolaccini: None; H. Cohen: argenx, 1, GlaxoSmithKlein(GSK), 6, Roche, 1, Technoclone
(paid to Univ Coll London Hosp Charity), 6, UCB (paid to Univ College London Hosp Charity), 2; D. Andrade: None;
D. Erkan: ACR, 5, APS ACTION, 4, Argenx, 1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen, 5, GlaxoSmithKlein(GSK),
2, 5, 6, Kyverna, 1, NIH, 5, Otsuka/Visterra, 1, Up-To-Date, 9.

Abstract Number: 0843

External Validation and Extension of Population-Based Systemic Lupus
Erythematosus Risk Prediction Models Using Genetics, and Lifestyle and
Environmental Factors

Jacob J.E. Koopman1, Jing Cui1, Hongshu Guan1, Emma Stevens1, Emily Oakes1 and Karen Costenbader2, 1Brigham and
Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Many genetic and environmental risk factors for SLE are now known. We have developed SLE risk
prediction models, incorporating known genetic, lifestyle, and environmental risk factors in the Nurses’ Health Study cohorts
(NHS), with area under the receiver operating characteristic (AUC) 0.76 (95% CI 0.72-0.81) for SLE among women. (Cui J,
Seminars Art Rheum 2023). Here, we aimed to externally validate and extend these models in a separate population.

Methods: We performed a nested case-control study in the Mass General Brigham (MGB) Biobank, containing an enroll-
ment health assessment survey, genome-wide genotyping, and linked electronic medical record (EMR) data on 149,680
consented patients. Diagnosed SLE cases met Updated 1997 ACR and/or 2019 EULAR/ACR criteria. SLE patients with
genotyping were selected and matched by age (± 4 years), sex, and race/ethnicity to patients without SLE with similar data.
As in our prior NHS models, we collected data on risk factors (from prior to SLE diagnosis or matched index date), including
current/recent smoking, low/no alcohol use, highest educational level, body mass index, major depression, among females,
age at menarche, oral contraceptive use, and menopausal status/postmenopausal hormone use. Our SLE weighted genetic
risk score (wGRS) used 86 known single nucleotide polymorphisms (SNPs) and 10 classical HLA alleles. We compared
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Figure 1A-D. Areas Under the Curve (AUC) for SLE Risk Prediction among 2144 females and 259 males within the Mass General Brigham Biobank
(A) All SLE Risk Prediction Model, females only, (B) dsDNA+ SLE, females only, (C) SLE, females and males, and (D) dsDNA+ SLE, females and
males
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3 multivariable risk prediction models, for all SLE and for dsDNA+ SLE, and for females only and then including males (with-
out female reproductive factors): Model 1. SLE wGRS; Model 2. current/recent smoking, low/no alcohol use, obesity,
depression, race/ethnicity, education status and, among females, early menarche, oral contraceptive use, and meno-
pause/postmenopausal hormones; Model 3. Models 1+2. All models additionally adjusted for matching factors.

Results: We matched 535 patients with SLE (90% female) to 2,135 (90% female) patients without. Index date characteris-
tics are shown in Table 1. Models 1-3 for all SLE among women yielded AUCs 0.69 (95%CI 0.67-0.72), 0.74 (95%CI
0.72-0.77), 0.82 (95% CI 0.79-0.84). Model 3 based on genetics, lifestyle and environmental factors had best discrimination
for both SLE and ds+DNA SLE in females only and for both sexes (AUC 0.81 [95% CI 0.78-0.83]).

Conclusion: Our model including SLE wGRS, lifestyle, and environmental risk factors accurately classified future SLE
risk with AUC of 0.81-0.82 in this external population. As genetic data are increasingly available and risk factors easily
assessed, this or similar SLE prediction model could be feasibly employed for screening at-risk populations for preven-
tion interventions.

Disclosure: J. Koopman: None; J. Cui: None; H. Guan: None; E. Stevens: None; E. Oakes: None; K. Costenbader:
Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gil-
ead, 5, Glaxo Smith Kline, 2, 5, Merck, 5.

Abstract Number: 0844

Effectiveness and Safety of the Recombinant Zoster Vaccine in Patients
≥18 Years of Age with Systemic Lupus Erythematosus or Multiple
Sclerosis

Sheryl Kluberg1, Sophie E. Mayer2, O’Mareen Spence3, Driss Oraichi4, Harry Seifert4, Omar Ali3, Huifeng Yun4, Andrew
L. Simon5, Jenice S. Ko6, Caroline Hugh7, Meg Her7, Kathleen Shattuck7, Richard Platt8, Aziza Jamal-Allial9, Djeneba
Audrey DJIBO10, Kimberly Daniels11, Qianli Ma12, Cheryl N McMahill-Walraven10, Rachel P. Ogilvie13, Kristin Palmsten14,
Mano Selvan15, Najat Ziyadeh16, Alexis Ogdie17 and Michael George18, 1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA, 2Harvard Pilgrim Health Care Institute, Durham, 3GSK, Rockville, 4GSK, Rockville, MD,
5Harvard Pilgrim Healthcare Institute, Boston, MA, 6Harvard Pilgrim Health Care Institute, Boston, MA, 7Harvard Pilgrim
Health Care Institute, Boston, MA, 8Harvard Pilgrim Health Care Institute / HarvardMedical School, Boston, MA, 9Carelon
Research, Elevance Health, Newton, 10CVS Health, Blue Bell, 11Carelon Research, Elevance Health, Wilmington,
12Humana Healthcare Research, Inc., Louisville, 13Optum, Boston, MA, 14HealthPartners Institute, Minneapolis,
15Humana Healthcare Research, Sugar Land, Texas, 16Optum, Baltimore, MD, 17Department of Medicine, Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA, 18University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The recombinant zoster vaccine (RZV) is US Food and Drug Administration-approved for the pre-
vention of herpes zoster (HZ, shingles) in adults ≥50 years, and adults ≥18 years who are or will be at increased risk of HZ
due to immunodeficiency or immunosuppression caused by known disease or therapy. Adults with systemic lupus erythe-
matosus (SLE) or multiple sclerosis (MS) are at increased risk of HZ and may benefit from vaccination. In this interim analysis
of a retrospective cohort study, we assessed 2-dose RZV vaccine effectiveness (VE) in patients with SLE or MS, and the risk
of severe SLE flare.

1774

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Adults ≥18 years with MS or SLE were identified from 7 commercial insurers that participate in the FDA Sentinel
System (including Medicare Advantage, Part C) and, separately, from Medicare (Parts A, B, and D) between 2018 and
2021-2023 (depending on data source). Using established algorithms, SLE was defined as ≥3 diagnosis codes ≥30 days
apart with ≥1 diagnosis in the past year and MS as ≥3 MS-related claims (diagnosis codes or disease modifying therapy)

Table 1: Unadjusted patient characteristics prior to weighting
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in the past year including ≥1 diagnosis. In VE analyses, adults completing the 2-dose RZV series (≥28 days apart) were
matched up to 1:4 to RZV unvaccinated comparators on SLE or MS diagnosis, insurer, sex, and age ± 5 years at the index
date (i.e., 2nd RZV dose date or assigned index date for comparators); patients with HZ during the 1-year baseline were
excluded. The VE outcome was first HZ (diagnosis + oral anti-viral within 7 days) ≥31 days after index. In safety analyses,
adults with SLE receiving RZV dose 1 or 2 were separately matched up to 1:4 to unvaccinated patients as above, excluding
those with severe SLE flare in the 90 days prior to index. The safety outcome was severe SLE flare (initiation of cyclophos-
phamide, rituximab, or high-dose glucocorticoids, or hospitalization for SLE or SLE-related condition) ≤90 days after index.
Adjusted hazard ratios (HR) and VE (1-adjusted HR*100) were estimated using Cox models with propensity score-based
inverse probability of treatment weights to balance confounders.

Results: Vaccinated patients had more immunosuppressive use and fewer comorbidities, emergency department visits,
and hospitalizations before weighting (Table 1); all characteristics were balanced after weighting. The VE analytic cohorts
included 1,308 and 6,025 commercially insured RZV vaccinated patients with SLE and MS, respectively, and 2,284 and
8,705 RZV vaccinated Medicare patients with SLE and MS. The RZV 2-dose VE in commercially insured patients was
54% (95% CI: 18-74) in SLE and 81% (95% CI: 70-88) in MS. In Medicare patients the VE was 70% (95% CI: 50-82) in
SLE and 64% (95%CI: 51-74) in MS (Figure 1). The SLE safety analytic cohort included 2,775 commercially insured patients

Figure 1. Two-dose VE of RZV in the prevention of HZ among adults ≥18 YOA diagnosed with systemic lupus erythematosus (SLE) and multiple
sclerosis (MS)

Figure 2. Risk of severe flare following RZV vaccination among adults ≥18 YOA diagnosed with systemic lupus erythematosus (SLE)
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receiving 4,196 RZV doses and 4,227 Medicare patients receiving 6,602 RZV doses. The HR of severe SLE flare within
90 days following RZV was 0.94 (95% CI: 0.72-1.24) in commercially insured patients, and 0.91 (95% CI: 0.75-1.11) in
Medicare patients. Dose-specific analysis showed similar results (Figure 2).

Conclusion: The RZV two-dose VE ranged from 54-81% and RZV was not associated with severe SLE flare. These data
justify efforts to increase RZV vaccination among patients with SLE and MS.

Disclosure: S. Kluberg: None; S. E. Mayer: None; O. Spence: GlaxoSmithKlein(GSK), 3, 11; D. Oraichi:
GlaxoSmithKline(GSK), 3, 11; H. Seifert: GlaxoSmithKline(GSK), 3; O. Ali: GlaxoSmithKlein(GSK), 3, 11; H. Yun:
GlaxoSmithKline(GSK), 3, 11; A. L. Simon: None; J. S. Ko: None; C. Hugh: None; M. Her: None; K. Shattuck: None;
R. Platt: GlaxoSmithKlein(GSK), 12, Contract to my academic department, Janssen, 12, Contract to my academic
department, Pfizer, 12, Contract to my academic department; A. Jamal-Allial: None; D. Audrey DJIBO: CVS Health,
3, 11; K. Daniels: AbbVie/Abbott, 7, AstraZeneca, 7, GlaxoSmithKlein(GSK), 7, Pfizer, 7; Q. Ma: None; C. N
McMahill-Walraven: None; R. P. Ogilvie: Optum, 3, 11; K. Palmsten: AbbVie/Abbott, 12, Research Contract,
GlaxoSmithKlein(GSK), 12, Research Contract, Pfizer, 12, Research Contract, Sanofi, 12, Research Contract;
M. Selvan: None; N. Ziyadeh: Optum, 3; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene,
2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, UCB, 2; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5.

Abstract Number: 0845

Weight Loss, Disease Activity, and Patient Reported Outcomes in Patients
with Musculoskeletal and Autoimmune Diseases Taking Weight Loss
Therapies

Thomas Riley1, Kristin Wipfler2, Katherine Wysham3, Michael George4, Kaleb Michaud5 and Joshua Baker4, 1Hopsital of
the University of Pennsylvania, Philadelphia, PA, 2FORWARD, The National Databank for Rheumatic Diseases, Omaha,
NE, 3VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 4University of Pennsylvania, Philadelphia, PA,
5University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: With the popularity of medication-assisted weight loss, the current study seeks to characterize the
association of weight loss, disease activity, and patient reported outcomes (PROs) in patients with musculoskeletal and
autoimmune disease using these therapies. We hypothesize that those experiencing weight loss would experience greater
improvements in disease activity and PROs.

Methods: Participants were selected the FORWARD Databank. Adults are enrolled from community-based rheumatology
practices across the US and are asked to complete questionnaires every 6 months. Participants were included in this study
if they reported the use of a medication associated with weight loss from 1/1/2005-6/1/2023; all observations were included
from this period, regardless of use of weight loss therapy at a given observation; observations before and after initiation of
weight loss therapy were included. The primary condition was diagnosed by a treating rheumatologist; other data were
self-reported. PROs included in this study include patient global assessment, pain scale, fatigue scale, polysymptomatic dis-
tress (PSD) questionnaire, health activity questionnaire (HAQ-2), short form survey 36 (SF-36), and patient activity score II
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Table 1. FORWARD Patients reporting use of a potential weight loss therapy. GLP-1 agonists include liraglutide, semaglutide, exenatide, and dula-
glutide; appetite suppressants include phentermine benzphetamine diethylpropion phendimetrazine; other weight loss therapies include: orlistat,
naltrexone/buprenorphine, phentermine/topiramate

Figure 1. Regression models assessing the association between a ≥5% weight loss and a change in PROs demonstrate statistically significant
improvement in global severity, pain, fatigue, short form physical component score, patient activity score, and polysymptomatic distress in those
with ≥5% weight loss. Analysis used generalized linear model using a generalized estimating equation clustered by participant, adjusted for the
prior 6-month PRO, BMI category, diagnosis of diabetes, age, and sex. Tabulated values show beta coefficient from generalized linear model with
95% confidence interval and p-value for this beta-coefficient. Graph shows standardized beta coefficients for PROs; negative values indicate
improvement in scores in participants ≥5% weight loss.
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(PAS-II, a composite including HAQ-2, patient global, and pain). Linear regression and linear models using generalized esti-
mating equations were applied to assess the association with achieving ≥5% weight loss and changes in PROs over a
6-month period, clustering by patient and adjusting for the prior 6-month PRO, BMI, diabetes status, age, and sex. Testing
for effect modification was performed to assess the impact of weight loss across BMI categories and primary diagnosis.

Results: In total, 3,868 participants were eligible for the current study, with 24,484 discrete observations where a six-
month weight change could be calculated. 5% (1261) of observations occurred after initiation of a weight loss therapy,
and 49% (12047) occurred with prevalent use. 58.1% of participants had a primary diagnosis of RA, 16.5% had OA,
8.7% FM, and 2.9% PsA (Table 1). 5% weight loss was reported in 10.5 % (2,603) of observations. In unadjusted
and adjusted analysis, observations with ≥5% weight loss had statistically significant improvements in PAS-II, patient
global assessment, pain, fatigue, polysymptomatic distress, and SF-36 physical component score (PCS) (PAS-II
adjusted: Β -0.12, 95% CI -0.17, -0.067, p < 0.001, others in Fig. 1). In testing for effect modification, those who lost
weight were more likely to have a change in PAS-II and PROs if they were obese with any diagnosis (Fig. 2). Weight
loss was not associated with improvements in PAS-II or PROs among patients with a BMI < 25 or among all partici-
pants with RA.

Figure 2. Association of ≥5% change in weight and the Patient Activity Score-II (PAS-II), across subgroups. The PAS-II was significantly lower in the
total cohort and among those with psoriatic arthritis (PsA), systemic lupus erythematosus (SLE), osteoarthritis (OA), and fibromyalgia (FM), but not
in those with rheumatoid arthritis (RA). Patients who were obese had reductions in their PAS-II with ≥5% weight loss, but those who were of
healthy weight had worsened disease activity associated with ≥5% weight loss. Patients who were obese and one of the conditions were more
likely to report improvement in PAS-II associated with ≥5% weight loss.
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Conclusion: Among those taking weight loss therapies, ≥5% weight loss was associated with statistically significant
improvements in patient-reported disease activity and other quality of life PROs. Patients with obesity, regardless of under-
lying condition, were most likely to improve. These observations may inform randomized clinical trials in these conditions
aimed to assess if medication-assisted weight loss can improve symptoms and other features of disease activity.

Disclosure: T. Riley: None; K. Wipfler: None; K. Wysham: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(-
GSK), 5, Janssen, 5, Pfizer, 2, 5; K. Michaud: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5.
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Three Novel Metabolomic Signatures of Inflammation for Female Gout
Risk: A Prospective Cohort Study over 26 Years

Sharan Rai1, Hyon K. Choi2, Chio Yokose1 and Natalie McCormick1, 1Massachusetts General Hospital, Boston, MA,
2Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Only 20% of those with hyperuricemia develop clinically evident gout, suggesting that other,
likely inflammatory, factors influence NLRP3 inflammasome activation and progression to gout. Prior work has found
that a proinflammatory diet is associated with an approximate doubling of female gout risk (between extreme quintiles);1

however, specific mechanisms are unknown. Metabolomics may provide novel insights into the role of metabolites in
mediating the associations between a proinflammatory diet and gout. We prospectively examined the relation between
three novel plasma metabolomic signatures of inflammation and female gout risk in the Nurses’ Health Study over
26 years.

Methods: We analyzed data from 5,936 women with complete metabolite data who were free of gout at baseline. Diet,
covariates, and new cases of physician-diagnosed gout were ascertained by validated questionnaires every 2-4 years. We
calculated an empirical dietary inflammatory pattern (EDIP) score2 for all participants, with higher scores reflecting a habitual
proinflammatory diet. To evaluate the interplay between the EDIP, plasma metabolome, and gout, we examined 3 novel
metabolomic signatures constructed using elastic net regression.3 These 3 signatures included metabolites that were pre-
dominantly associated with: (1) the EDIP dietary score, regardless of the metabolites’ association with any inflammatory bio-
markers (i.e., EDIP-only signature); (2) a panel of 4 inflammatory biomarkers, regardless of the metabolites’ association with
diet (i.e., CRP, IL-6, TNF-α-R2, and adiponectin; biomarker-only signature); and (3) a combination of both the EDIP and
4 biomarkers (i.e., combined signature). We used multivariable Cox models to evaluate the associations between each
metabolomic signature and incident gout.

Results: We ascertained 228 cases of incident gout over 26 years. In our multivariable models, women in the highest EDIP
quartile (most proinflammatory diet) had 2.04-times (95% CI 1.32, 3.14) greater gout risk compared with the lowest quartile
(Table). We observed strong positive associations with gout for the EDIP-only (HR for extreme quartiles 2.20 [1.39, 3.47])
and biomarker-only (2.52 [1.61, 3.92]) metabolomic signatures. Greater scores for the combined signature were associated
with the highest gout risk among all 3 signatures (HR for extreme quartiles 2.94 [1.81, 4.80]). The association between the
EDIP (dietary intake) and gout was attenuated with further adjustment for each metabolomic signature, although it remained
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significant (HR for extreme quartiles 1.70 [1.09, 2.67], 1.81 [1.17, 2.80], and 1.83 [1.18, 2.83] after adjusting for the EDIP-
only, biomarker-only, and combined signatures, respectively), suggesting diet’s effect on gout may be partly mediated by
these metabolomic profiles.

Conclusion: Three novel metabolomic signatures of inflammation were each strongly associated with gout risk, suggesting
that both adherence and intrinsic metabolic response to a proinflammatory dietary pattern may modulate gout risk.

References:

1. McCormick et al. A&R 2021 [abstract].
2. Lee et al. Diabetes Care 2020 [PMID: 32873589].
3. Lee et al. Diabetologia 2024 [PMID: 37816982].

Disclosure: S. Rai: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB; C. Yokose: None;
N. McCormick: None.
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andBiostatistics, Mel and Enid Zuckerman College of Public Health, University of Arizona, Tucson, 5University of
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Manangement, University of Arizona, Tucson, AZ, 9Department of Biostatistics, Mel and Enid Zuckerman College of
Public Health, University of Arizona, Tucson, AZ, 10BWH, Boston, MA, 11Brigham andWomen’s Hospital, Harvard Medical
School, Boston, MA
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fJSW = fixed joint space width; JOCO = Johnston County Osteoarthritis Project; MOST = Multicenter Osteoarthritis Study; OAI = Osteoarthritis
Initiative

The curves represent the estimated 25th, 50th and 75 percentiles of the medial fixed joint space width (fJSW) distribution. The shadows represent
the 95% confidence bands of the percentiles. JOCO = Johnston County Osteoarthritis Project; MOST = Multicenter Osteoarthritis Study; OAI =
Osteoarthritis Initiative
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Background/Purpose:Quantitative radiographic joint space width (JSW) is often used as ameasure of structural outcomes
in randomized controlled trials of knee OA (KOA). How JSW changes over time in healthy knees is not well-established; such
insights would provide better understanding of the degree of change that may be expected as part of natural aging.Our
objective was to examine sex- and race-specific distributions of medial fixed-location JSW (fJSW) among healthy knees
across different ages in three cohorts.

Methods: Participants were selected from three longitudinal cohort studies: the Johnston County Osteoarthritis Project
(JoCoOA), the Multicenter Osteoarthritis Study (MOST), and the Osteoarthritis Initiative (OAI). All participants underwent
fixed flexion PA knee radiography at baseline and up to 7 of follow-up in MOST; 10 years in OAI; and 19 years in JoCoOA.
The sample was limited to those with healthy knees which was defined as knees with no evidence of OA (i.e., Kellgren-
Lawrence grade [KLG] 0) and without reported frequent knee pain (i.e., pain on more than half the days of the past 30 days)
at the age at the time of assessment. We fit a linear mixed model for medial fJSW (x=0.250) with random effects for partic-
ipants and knees within participants, fixed effects for age as a cubic polynomial, sex, race, cohort, all two-way interactions
and a three-way interaction between cubic polynomial age, sex and race to examine potential heterogeneity among the
three cohorts and differences by sex and race, where age was the metameter of time.

Results: The sample consisted of 4,541 participants who contributed 7,017 knees with at least one healthy timepoint, for a
total of 23,995 healthy timepoint observations, including 2,346 from JoCoOA, 5,760 fromMOST, and 15,889 from OAI. Par-
ticipants self-identified as Non-Hispanic White (84%) and Black (16%), with a mean age of 61 (sd=9), and 57% reporting
female sex, Table 1 illustrates the estimated 25-year change in the 50th percentile of medial fJSW between ages 50 and

The curves represent the 50th percentiles of the medial fixed joint space width (fJSW) distribution. All JoCoOA, MOST and OAI AA participants are
represented in the scatter plot, with a random 20% sample of White participants from all three cohorts to facilitate visualization of the distribution of
all three cohorts. JOCO = Johnston County Osteoarthritis Project; MOST = Multicenter Osteoarthritis Study; OAI = Osteoarthritis Initiative
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75. Figure 1 shows the estimated 25th, 50th, and 75th percentiles and pointwise 95% confidence intervals of the medial fJSW
from ages 45 to 95 stratified by sex and race for each cohort. Figure 2 shows the estimated 50th percentile of medial fJSW
from ages 45 to 95 by sex and race for the three cohorts.

Conclusion: The natural history of medial fJSW among healthy knees is gradual loss with age among women and
men and among Non-Hispanic White and Black participants. Heterogeneity of medial fJSW in healthy knees was
observed at all ages between 45 and 89 years. Among healthy knees, on average, women had less fJSW than
men across the spectrum of age, though women lose medial fJSW at a lower rate with age compared to men.
We do not observe much difference in change on medial fJSW between races after controlling for study and sex
for all 3 cohorts.

Disclosure: K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Independent Data Moni-
toring Committee, Mindera, 5; R. Tang: None; E. Ashbeck: None; E. Bedrick: None; Y. Golightly: None; A. Nelson:
MedScape Education, 6, NestleHealth, 6; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi,
2; Y. Ge: None; Z. Li: None; J. Liew: None; X. Sun: None; J. Crawmer: None; J. Duryea: None.

Abstract Number: 0848

Impact of SGLT2i Initiation on the Need for Urate-Lowering Therapy and
Colchicine Among Gout Patients with Type 2 Diabetes:Propensity-Score
Matched, Active Comparator, New User Design Study

Gregory Challener1, kevin sheng-kai ma1, Minna Kohler1, Chio Yokose2, Janeth Yinh1, Natalie McCormick1 and Hyon
K. Choi3, 1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Waltham, MA,
3Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2is), initially approved for type 2 diabetes (T2D),
have been demonstrated to reduce serum urate levels [1-4] and are associated with lower risk of incident gout [5-9] and
recurrent gout flares [10-11] compared to other second-line glucose-lowering agents. This has raised the question of
whether SGLT2i should be integrated into the treatment regimen of patients with gout. The aim of the present study was
to examine whether patients with gout who initiated SGLT2i or glucagon-like peptide-1 receptor agonist (GLP1-RA) had dif-
ferent rates of gout-related medication and healthcare utilization thereafter.

Methods: We conducted a cohort study using the TriNetX Diamond network, a large, multicenter network of U.S. claims
data. International Classification of Diseases, Tenth Revision (ICD-10) codes identified patients with gout who were not on
urate-lowering therapy. All patients had been diagnosed with both T2D and gout prior to initiation of SGLT2i or
GLP1-RA. We analyzed the rate of initiation of urate-lowering therapy and colchicine (gout-specific flare or prophylaxis medi-
ation) in addition to rate of gout-primary medical visit/encounter at 5 years after patients started therapy with either SGLT2i or
GLP1-RA. Propensity score matching included 112 factors to adjust for demographics, comorbidities, medications, and
serum urate level; some representative covariates are included in Table 1. Kaplan-Meier analysis and Cox proportional haz-
ard models estimated the risk of the outcomes of interest.
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Results: A total of 16,046 patients started on SGLT2i and 16,104 patients started on GLP1-RA therapy were included. After
1:1 propensity score matching, 11,800 patients in each group were compared with well-balanced baseline characteristics
(Table 1; all standardized mean differences < 0.1). Initiation of SGLT2i was associated with a lower risk of initiating urate-
lowering therapy with hazard ratio (HR) of 0.69 (95% CI: 0.64, 0.75). SGLT2i was also associated with a lower risk of colchi-
cine prescription (HR of 0.82 with 95% CI: 0.75, 0.89). HR for gout-primary medical visit/encounter was also lower (HR of
0.94 with 95% CI: 0.90, 0.99) among SGLT2i initiators.

Conclusion: This large population-based study of gout patients with T2D suggests that the urate-lowering benefit resulting
from initiation of SGLT2i therapy has reduced the need for initiation of urate-lowering therapy and flare therapies. This pro-
vides further support for the use of SGLT2i therapy in patients with gout, particularly those with high-risk multi-morbidity
and polypharmacy.

References

1. PMID: 28846182
2. PMID: 34617381
3. PMID: 31485187
4. PMID: 35342538
5. PMID: 31931526
6. PMID: 34797368
7. PMID: 36066415
8. PMID: 25600248
9. PMID: 33881179
10. PMID: 37487215
11. PMID: 37624597
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Disclosure: G. Challener: None; k. sheng-kai ma: None; M. Kohler: Janssen, 12, medical advisory board, Novartis,
12, medical advisory board, Setpoint Medical, 5, Springer Publications, 9; C. Yokose: None; J. Yinh: None;
N. McCormick: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 0849

Effectiveness of Tocilizumab in Aortitis and Aneurysms Associated with
Giant Cell Arteritis. Multicenter Open-label Study

Adri�an Martín-Gutiérrez1, Javier Loricera2, Carmen Secada G�omez3, Iñigo Hern�andez-Rodríguez4, Susana Romero
Yuste5, Eugenio De Miguel6, Eva Galindez-Agirregoikoa7, ivan Ferraz-Amaro8, Julio S�anchez-Martín9, Patricia Moya
Albarado10, Cristina Campos Fern�andez11, Fernando Lopez-Gutierrez12, Santos Castañeda13 and Ricardo Blanco-
Alonso14, and the Tocilizumab in Giant Cell Arteritis Spanish Collaborative Group, 1Hospital Universitario Marques de
Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 2Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Spain, 3Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 4Complejo
Hospitalario Universitario de Vigo, Vigo, Spain, 5Department of Rheumatology, University Hospital Complex of
Pontevedra, Pontevedra, Spain, 6Hospital Universitario La Paz, Madrid, Spain, 7BASURTO UNIVERSITY HOSPITAL,
BILBAO, Spain, 8Rheumatology, Hospital Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain, 9Hospital
Universitario 12 de Octubre, Madrid, Spain, 10Hospital de San Pau, Barcelona, Spain, 11Escuela de Doctorado,
Universidad Cat�olica de Valencia San Vicente M�artir, Valencia, Spain, 12Rheumatology, Hospital Universitario Marqués
de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 13Hospital Universitario de la Princesa, Madrid, Spain, 14Division of
Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Imaging of Rheumatic Diseases
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Giant Cell Arteritis (GCA) was initially described involving mainly the extracranial branches of the
carotid arteries. However, GCA also may involve the aorta (GCA-aortitis) and its major branches, that may lead to severe
complications such as aortic aneurysms, with the consequent risk of dissection with a high mortality. Tocilizumab (TCZ)
was approved in GCA, but the efficacy in GCA-aortitis and aneurysms has not been specifically analyzed.
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The aim is to assess the effectiveness and safety of TCZ in a wide series of GCA-aortitis and aneurysms.

Methods: Multicentre observational study with GCA-aortitis treated with TCZ. GCA was diagnosed by: a) ACR criteria, b)
temporal artery biopsy, and/or c) imaging techniques. Aortitis was diagnosed mainly by PET/CT. Main outcomes were: 1)
effectiveness of TCZ in GCA-aortitis, 2) in preventing the growth of GCA-aortitis aneurysm and 3) the development of new
aneurysms. EULAR remission is the absence of clinical symptoms and systemic inflammation and imaging remission is con-
sidered when vascular FDG uptake was less than liver uptake in PET/CT.

Abbreviations: CRP: C-reactive protein; ESR: erythrocyte sedimentation rate, GCA: giant cell arteritis, IQR: interquartile range, PmR: polymyalgia
rheumatica; SD: standard deviation, TCZcombo: tocilizumab in combination with synthetic immunosuppressants (besides corticosteroids),
TCZmono: tocilizumab in monotherapy (besides corticosteroids).
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Results: 471 patients with GCA treated with TCZ were reviewed. 196 of them had aortitis. We focused on 95 patients which
had a baseline and follow-up imaging test. Figure 1. After 6 months, 60 (74.1%) reached EULAR remission but only, 1 (10%)
an imaging remission; increasing up-to 83.3% and 27.5%, respectively, at 24 months. Figure 2. Aneurysms were present in
10 of 196 (5.1%) patients. Of the remaining patients without aneurysm, no patient on TCZ therapy developed aneurysms
during follow-up.

Conclusion: In GCA-aortitis patients treated with TCZ, a rapid and maintained clinical and analytical improvement was
observed. However, there was an uncoupling between clinical and EULAR remission with imaging remission. Moreover,
TCZ does not seem to prevent aneurysm growth in those with structural damage already stablished.

Disclosure: A. Martín-Gutiérrez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/
MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; C. Secada G�omez:
None; I. Hern�andez-Rodríguez: None; S. Romero Yuste: AstraZeneca, 5; E. De Miguel: AbbVie/Abbott, 5, 6, BMS,
5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6,
UCB, 5, 6; E. Galindez-Agirregoikoa: AbbVie/Abbott, 6, Amgen, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer,
6, UCB, 6; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6,
sanofi, 6; J. S�anchez-Martín: None; P. Moya Albarado: None; C. Campos Fern�andez: None; F. Lopez-Gutierrez:

(A) Serum C-reactive protein (CRP) (mg/dl); (B) Prednisone dose (mg/day); (C) EULAR, imaging, and complete remission in patients with GCA- aor-
titis (D) Imaging improvement at the last imaging test between aneurysm and non-aneurysm GCA- aortitis. +: no significant differences. *: p<0.05.
**: p<0.0001. ¡: few data, statistical analysis not possible.
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AstraZeneca, 12, Formation/Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/
congress attendance; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer,
5, Roche, 2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen,
2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 0850

Assessment of Correlation Between Composite Ultrasonographic Index
(ECODAS) and Disease Activity Score 28 in Patients with Rheumatoid
Arthritis

Komal Verma Saluja1, Harshvardhan Khokhar2, Amit Sharma3 and Saurabh Chittora2, 1Government Medical college
Kota, Kota, Rajasthan, India, 2Government Medical college Kota, Kota, India, 3Fortis hospital Jaipur, Jaipur, India

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Imaging of Rheumatic Diseases
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Conventional Disease Activity Score 28 has variable sensitivity, subjectivity, inherent bias due to
certain variables such as more weightage to joint tenderness and overestimation due to pain component. Ultrasound is a
more sensitive, objective, reproducible and an overall better tool for detection of synovitis. We compared a composite
ultrasound-based index ECODAS (echographic disease activity score) with DAS28 in patients with rheumatoid arthritis (RA).

Methods: This was a cross-sectional study involving patients with RA (according to ACR criteria) attending OPD in a tertiary
care institution. DAS28 score was calculated using tender joint count (TJC), swollen joint count (SJC), ESR, CRP and
patient’s response. Ultrasound scan of same 28 joints was performed by a single observer, blinded to clinical information,
using latest US device with a high frequency (8-13 MHz) linear transducer – longitudinal and transverse scan of shoulders
(posterior recess for glenohumeral joint, anterior recess for bursitis and bicipital tendon sheath), elbows (anterior, lateral
and posterior recess), wrist (radioulnar, radiocarpal and intercarpal), hands (dorsal and volar aspect of 1-5 metacarpopha-
langeal joint and 1-5 proximal interphalangeal joint) and knees (supra patellar and para patellar recesses). We evaluated
the number of joints with synovitis in gray scale (NGSUSJ) and the number of joints with Doppler signal (NPDUSJ). A com-
posite ultrasound-based index was calculated using formula of DAS28 score, substituting clinical variables with sonographic
variables i.e. ECODAS1- NGSUSJ in place of NTJ and PDUSJ in place of NSJ, and vice versa for ECODAS2.
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Results: We included 76 patients (78.94% women), 71 patients were receiving DMARDs and 5 were on combined
DMARDs and biological therapy. The clinical, lab and US variables are presented in Table1. Good agreement was observed
between swollen joints and synovitis by GSUS and PDUS. The average agreement between TJ and GSUS was 71% and
between SJ and PDUS was 86%. The clinical and ultrasonographic index demonstrated statistically significant correlation
with Pearson coefficient of 0.61 (p < 0.00001) between ECODAS1 and DAS28 and of 0.54 (p < 0.00001) between ECO-
DAS2 and DAS28. However significant difference (Pearson’s coefficient of 0.16) was observed between the two indices
(ECODAS1 < DAS28) at higher range of DAS28 scores (DAS28 > 5.1) with high TJ counts, due to influence of pain
component.

Conclusion: ECODAS has shown good correlation with DAS28 in most cases except the subset with high disease activity.
US evaluation of inflammatory joints in RA with ECODAS1 is an objective method of assessment of disease activity, which
can eliminate the bias due to pain in DAS28. Hence a combination of clinical, laboratory and ultrasonographic parameters
can prove a better assessment tool of disease activity.

Disclosure: K. Verma Saluja: None; H. Khokhar: None; A. Sharma: None; S. Chittora: None.

Abstract Number: 0851

Diagnostic Ultrasound Enthesitis Tool (DUET) for Psoriatic Arthritis: The
Distribution of Elementary Lesions Is Influenced by Site

Lihi Eder1, Ricardo Acayaba de Toledo2, Fahmeen Afgani3, Catherine Bakewell4, Philippe Carron5, Basant Elnady6, Amir
Haddad7, Arthur Kavanaugh8, Arnon Katz9, Minna Kohler10, josefina marin11, NZEUSSEU TOUKAP Adrien12, Marcos
Rosemffet13, Ari Polachek14, Ernesto Rodriguez15, Ágnes Sarolta Szentpétery16, Abha Singh17, Maria S. Stoenoiu18, Ilaria
Tinazzi19, Janeth Yinh10, Gurjit Kaeley20 and Sibel Aydin21, 1University of Toronto, Women’s College Hospital and
Department of Medicine, Toronto, ON, Canada, 2FAMERP, São José do Rio Preto, Brazil, 3Women’s College Hospital,
Toronto, Canada, 4Intermountain Health Care, Salt Lake City, UT, 5UZ Gent, Gent, Belgium, 6Al Hada Forces Hospital,
Rheumatology Department, Taif, Saudi Arabia, 7Carmel Medical Centre, Haifa, Israel, 8University of California San Diego,
La Jolla, CA, 9GRAPPA - Patient Research Partner, Haifa, Israel, 10Massachusetts General Hospital, Boston, MA, 11Hospital
Italiano de Buenos Aires, buenos aires, Argentina, 12Institut de Recherche Expérimentale et Clinique, Cliniques
universitaires Saint-Luc, Université catholique de Louvain, St.-Lambrechts-Woluwe, Belgium, 13Instituto de
Rehabilitaci�on Psicofísica, Capital Federal, Argentina, 14Tel-Aviv Medical Center, Tel-Aviv, Israel, Petah-Tikva, Israel,
15Florida Medical Clinic, Tampa, FL, 16Uppsala University Hospital, Uppsala, Sweden, 17University of California, San
Diego, San Diego, CA, 18Cliniques Universitaires Saint-Luc, Brussels, Belgium, 19Ospedale Sacro Cuore-Don Calabria,
Verona, Italy, 20UF COM-J, Ponte Vedra Beach, FL, 21University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Imaging of Rheumatic Diseases
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Enthesitis is a key domain in psoriatic arthritis (PsA). The Diagnostic Ultrasound Enthesitis Tool
(DUET) study aims to develop a new PsA-specific sonographic scoring system for enthesitis, to assist with the diagnosis
of PsA. We present a preliminary analysis examining the distribution of elementary ultrasound lesions in PsA and controls.

Methods: The DUET study prospectively enrolled patients with early PsA, psoriasis alone, and non-psoriatic controls in
17 centers. Participants underwent a standardized ultrasound exam protocol of 16 entheseal sites in the upper and lower
extremities by local site sonographers. Subsequently, scans were evaluated by three central readers to derive a consensus
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score. Abnormalities were scored on a semi-quantitative scale for Inflammatory lesions: hypoechogenicity (0-1), thickening
(0-1), Power Doppler (PD, 0-3); and Structural lesions: calcification (0-3), enthesophyte (0-3), Erosion (0-1). The differences
in the distribution of lesions between PsA and controls were assessed using trend test.

Figure 1: The distribution of Hypoechogenicty (1A. sum of left+right); Thickening (1B. sum of left+right), and Power Doppler (1C. prevalence in left
+right) scores across entheseal sites. Cochrane-Armitage trend test of the difference in distribution between PsA and controls **p<0.05; *p<0.10.
Ach- Achilles; Epi- Lateral epicondyle; Pat- Patellar tendon insertion to patella; Plan- Plantar fascia; Quad- Quadriceps; Sup- Supraspinatus; Tib-
Patellar tendon insertion to tibia; Tric- Triceps.
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Figure 2: The prevalence of erosions (left and/or right) across entheseal sites. Ach- Achilles; Epi- Lateral epicondyle; Pat- Patellar tendon insertion
to patella; Plan- Plantar fascia; Quad- Quadriceps; Sup- Supraspinatus; Tib- Patellar tendon insertion to tibia; Tric- Triceps;

Figure 3: The distribution of enthesophyte scores (left+right) across entheseal sites. P value for Cochrane-Armitage trend test of the differences in
distributions between PsA and controls. Ach- Achilles; Epi- Lateral epicondyle; Pat- Patellar tendon insertion to patella; Plan- Plantar fascia; Quad-
Quadriceps; Sup- Supraspinatus; Tib- Patellar tendon insertion to tibia; Tric- Triceps;
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Results:We analyzed 213 patients with PsA (mean age 49.4±13.9, 51.2% female) and 106 controls (mean age 49.2±15.5,
58.5% female). The mean duration of PsA was 1.9±3.4. None of the participants received biologic/targeted-synthetic
DMARD. Notably, 70% of PsA patients and 49% of controls exhibited tenderness in at least one enthesis.

While the prevalence of inflammatory elementary lesions was generally higher in PsA than in the controls, the variations
across the two groups depended on the specific entheseal site (Figure 1). Particularly, pronounced differences were
observed in the patellar tendon insertions to the patella and tibial tuberosity, Achilles and triceps tendon.

While generally infrequent, PD signal was notably higher in PsA patients, especially if detected in the presence of
hypoechogenicity or thickening. Bone erosions were rare across most sites (Figure 2) and predominantly found in
PsA cases. Exceptions are the supraspinatus insertions and lateral epicondyles, where erosions were more frequent,
however comparable in PsA and controls. Enthesophytes were common in both PsA patients and controls, however,
PsA patients had larger enthesophytes at the patellar tendon origins and insertions, Achilles, and supraspinatus than
controls (Figure 3).

Conclusion: Sonographic entheseal abnormalities are not exclusive to PsA. Therefore, to distinguish PsA from controls, any
sonographic scoring system should account not only for the presence of particular lesions but also for their severity and the
precise entheseal site affected. This preliminary analysis will inform the next steps of developing a composite ultrasound
score aimed at aiding in the diagnosis of PsA.

Disclosure: L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & John-
son, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; R. Acayaba de Toledo: AbbVie/Abbott, 5, 6, GlaxoSmithKlein(GSK),
5, 6, Janssen, 6, Novartis, 5, 6, UCB, 6; F. Afgani: None; C. Bakewell: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen,
2, 6, Novartis, 2, 6, Pfizer, 2, 6, Sanofi, 2, 6, UCB, 2, 6; P. Carron: None; B. Elnady: None; A. Haddad: None;
A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, Pfizer,
2, Takeda, 2, UCB, 2, 5; A. Katz: None;M. Kohler: Janssen, 12, medical advisory board, Novartis, 12, medical advisory
board, Setpoint Medical, 5, Springer Publications, 9; j. marin: None; N. Adrien: None; M. Rosemffet: None;

A. Polachek: None; E. Rodriguez: None; Á. Szentpétery: None; A. Singh: None; M. Stoenoiu: AbbVie/Abbott, 5, 6,
Janssen, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6, UCB, 5, 6; I. Tinazzi: None; J. Yinh: None;
G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, Janssen, 5, Novartis, 5; S. Aydin: AbbVie/
Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 0852

3-dimensional Shape Changes of the Knee over 4 Years Are Linear and
Progressive but Much More Rapid in Osteoarthritic Joints: Data from the
Osteoarthritis Initiative

Alan Brett1, Philip G Conaghan2 and Michael Bowes3, 1Imorphics, Austin, TX, 2Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom, 3Imorphics, Manchester, United Kingdom
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Background/Purpose: The specific bony changes of osteophyte growth and “bone attrition” (broadening and flattening of
the femoral condyles) associated with OA have been recognized in radiographs for many years. Recently, the development
of automated measurement of a z-score of true 3D knee femoral bone shape (“B-score”) from MR or CT images has dem-
onstrated that bone shape may provide a continuous indication of OA status, may predict future OA onset, and is associated
with patient-important endpoints such as pain, loss of function and joint replacement [1]. Here we explore longitudinal
changes of this bone shape measure.

Methods: B-scores were automatically derived from Osteoarthritis Initiative DESS MR images of all knees that had images
of the right knee acquired at baseline, 1, 2, 3 and 4-year timepoints, using the same imaging coil. Total number of days from
baseline for each acquisition was used to calculate time intervals. B-score slopes were modelled by linear least-squares
(LLM) regression over 4 years. The average slopes were compared for Kellgren-Lawrence Grade (KLG) baseline status.
We tested negative slopes against a null hypothesis of a zero slope at a significance level of p< 0.05. Linearity of slopes
was tested by comparison of fitted B-score values from the LLM with the residual at each timepoint. Akaike and Bayesian
Information Criterion tests both indicated an optimal 3-components for a Gaussian Mixture Model of the B-score slope
distribution

Results: The analysis set comprised 2371 knees (44% male) with baseline KLG of 0: 941, 1: 465, 2: 606, 3: 303, 4: 54.
Average slopes and intercepts from LLM for each KLG are shown in Fig. 1. The number of negative slopes significantly dif-
ferent (p< 0.05) from zero was 13 (3.7% of all 352 negative slopes). Fig. 2 shows that distribution of the LLS fitted B-score

Figure 1: Average 4-year B-score LLM slopes for differing KLG. Error bars are SE.

Figure 2: Fitted B-score values vs residuals of LLM B-score slopes for all subject timepoints over 4 years.
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values compared to residuals for all subjects and timepoints was centered on zero, with no off-axis trend, indicating that
B-score slopes are homoscedastic and linear. The three-component GMM of the distribution of B-score annual slopes is
shown in Fig. 3 with the mean (μ), standard deviation (σ) and probability of an individual knee being in the component (π)
reported for each Gaussian component.

Conclusion: We found no evidence of negative bone shape slopes which might indicate bone shape reverting to a
less pathological state. Instead, bone shape changes associated with OA were unidirectional and linear, at least
over 4 years, supporting the use of this measurement in clinical trials. The KL grades associated with normal or
doubtful radiographic OA (0/1) appear to have very small annual B-score slopes of �0.04 per annum, whereas
KLG2-4 all have slopes �3-4x larger indicating a larger proportion of faster bone shape progressors at the higher
KL grades. The GMM result suggests three B-score trajectories: a normal “aging” mean annual rate of 0.04 (com-
prising 71% of our sample set) and an OA “progression” mean rate of 0.19 (21% of the set). A third mean rate of
0.38 (8% of the set) may indicate a more rapid progressor subgroup or variability related to measurement at higher
rates of progression.

[1] Bowes et al. (2021) ARD 80(4) 502-508.

Disclosure: A. Brett: Stryker, 3, 11; P. Conaghan: AbbVie, 2, 6, Eupraxia Pharmaceuticals, 2, Galapagos, 2, Genas-
cence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck, 2, Moebius, 2, Novartis, 2, 6,
Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2; M. Bowes: Stryker, 3, 11.

Abstract Number: 0853

Lung Ultrasound in Rheumatoid Arthritis and Systemic Sclerosis:
Accuracy of B-line and Pleural Assessment

Jesús Loarce1, Ana García de Vicente1, Javier Arechavala Hita1, Carlos de La Puente Bujidos1, Juan Rigual1, Francisco
Javier Bachiller Corral2 and M�onica V�azquez Díaz1, 1Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 2Ramon y
Cajal University Hospital, Madrid, Spain

Figure 3: Histogram and three-component GMM of distribution of B-score 4-year slopes. Legend indicates mean (μ), standard deviation (σ) and
probability of an individual being in the Gaussian component (π).
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Imaging of Rheumatic Diseases
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Interstitial lung disease (ILD) is a frequent and severe complication of rheumatoid arthritis (RA) and
systemic sclerosis (SSc). Although computerized tomography (CT) is considered the gold-standard for diagnosis, lung ultra-
sound (LUS) has recently emerged as a diagnostic technique in the assessment of ILD. The aim of the present study is to
evaluate the usefulness of LUS in the assessment of ILD in patients with RA and SSc.

Methods: A single-center, cross-sectional study was performed in patients with RA and SSc who had an indication for
chest CT as a screening, diagnostic or follow-up technique for ILD. A lung CT and LUS were performed on the same day.
LUS was performed with a 6-10 mHz linear probe. Two LUS were performed, in the first one the B-lines were counted in
the 14 spaces defined by Gutierrez et al, and in the second one the pleura was evaluated according to the criteria of Fair-
chaild et al. In addition, maximal pleural thickness was measured in the subscapular spaces. Pulmonary function tests
(PFT) were performed in the 2 months adjacent to the CT scan. Two-sample comparisons were performed using a t-test
or Mann–Whitney U test. Parametric Pearson or non-parametric Spearman correlation coefficient analyses were used to test
the correlation between parameters, as appropriate. Area under the curve (AUC),sensitivity and specificity were calculated
for the LUS scores.

Results: Eighty patients were enrolled, 49 patients with RA and 31 with SSc (Table 1). A total of 53 patients (66.3%) had ILD
according to CT. The mean time to perform lung ultrasound for the B-line and the pleural assessment was 09:15 and
07:45 minutes, respectively.

There was a significant correlation between the presence of ILD with the B-line score (p< 0.001) and pleural score (p<
0.001). There was also a significant correlation between pleural thickness at lung bases and the presence of ILD (2.41 mm
vs 0.91 mm, p< 0.001).
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There was a moderate correlation between B-line count with FVC (-0.42, p< 0.001) and DLCO (-0.43, p< 0.001). The pleural
score had a low correlation with FVC (-0.27, p=0.016) and moderate correlation with DLCO (-0.49, p< 0.001). The AUC for B
lines was 0.926 (Figure 1). The optimal cutoff point for the diagnosis of ILD was > 10 B lines, with a sensitivity of 0.81 and a
specificity of 0.89. The AUC for pleural alterations was 0.933 (Figure 1). The optimal cutoff point was > 2 pathologic pleural
spaces, with a sensitivity of 0.91 and a specificity of 0.81.

Figure 1. ROC curve of B-line score and pleural score.
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There was a significant association between the presence of honeycombing on chest CT at bases and maximum pleural
thickness measured by ultrasound, being statistically significant in the right base (4.29 mm vs. 1.64 mm, p< 0.001), although
it did not reach statistical significance in the left base (3.27 mm vs. 1.54mm, p=0.16).

The CT scans of patients with false positive results by LUS were reviewed, finding CT alterations that justified the findings (table 2).

Conclusion: LUS seems to be a useful technique in the diagnosis of ILD in RA and SSc, presenting good sensitivity and
specificity, as well as a moderate correlation with the PFT. Pleural assessment is less time consuming and have a higher
diagnostic yield compared to B-line counting.

Disclosure: J. Loarce: None; A. García de Vicente: None; J. Arechavala Hita: None; C. de La Puente Bujidos:
None; J. Rigual: None; F. Bachiller Corral: None; M. V�azquez Díaz: None.

Abstract Number: 0854

The OMERACT GCA Phantom Project: Validation of 3D Printed Ultrasound
Training Models for Giant Cell Arteritis

Valentin Sebastian Schäfer1, Tobias Schremmer2, Florian Recker3, Wolfgang Hartung4, Christina Duftner5, Sara Monti6,
Alojzija Hocevar7, Rositsa Karalilova8, Annamaria Iagnocco9, pierluigi macchioni10, Giuseppe Antonio Germano11,
ESPERANZA NAREDO12, Eugenio De Miguel13, Luca Seitz14, Thomas Daikeler15, Dennis Boumans16, Chetan Mukhtyar17,
Kate Smith18, Richard Wakefield18, Andreas Diamantopoulos19, Stavros Chrysidis20, Berit Dalsgaard Nielsen21, Kresten
Keller22, Uffe Moller Dohn23, Lene Terslev24, Marcin Milchert25, Wolfgang Schmidt26, George A. W. Bruyn27, Aaron Juche28

and Christian Dejaco29, 1Clinic of Internal Medicine III, Department of Rheumatology, University Hospital of Bonn, Bonn,
Germany, 53127 Bonn, Nordrhein-Westfalen, Germany, 2Helios Klinikum Bonn/Rhein-Sieg, Bonn, Germany, 3Department
for Gynecology and Obstetrics, University Hospital Bonn, Germany, Bonn, Germany, 4Asklepios Clinic, Tegernheim,
Germany, 5Medical University Innsbruck/Tirol Kliniken GmbH, Innsbruck, Austria, 6IRCCS Istituto Auxologico Italiano,
Milan, Italy, 7University Medical Center Ljubljana, LJUBLJANA, Slovenia, 8Medical University of Plovdiv, Bulgaria, Plovdiv,
Bulgaria, 9University of Turin, Italy, Roma, Italy, 10SERVIZIO REUMATOLOGIA IRCCS REGGIO EMILIA, Reggio Emilia, Italy,
11Rheumatology Unit- Arcispedale Santa Maria Nuova Reggio Emilia-Italy, Reggio Emilia, Italy, 12Hospital Universitario
Fundaci�on Jiménez Díaz, Madrid, Spain, 13Hospital Universitario La Paz, Madrid, Spain, 14Inselspital, Liebefeld, Switzerland,
15university hospital, Basel, Switzerland, 16Ziekenhuisgroep Twente (Hospital Group Twente), Borne, Netherlands,
17Norfolk and Norwich University Hospital, Norwich, United Kingdom, 18NIHR Leeds Biomedical Research Centre, Leeds,
UK., Leeds, United Kingdom, 19Akershus University Hospital, Lørenskog, Norway, 20Department of Rheumatology,
University Hospital of Southern Denmark, Esbjerg, Denmark, 21Department of Rheumatology, Aarhus University Hospital
and Department of Clinical Medicine, Aarhus University, Aarhus, Denmark, Vejle, Denmark, 22Aarhus University Hospital,
Aarhus, Denmark, 23Rigshospitalet-Glostrup, Glostrup, Denmark, 24Rigshospitalet-Glostrup & COPECARE, Glostrup,
Denmark, 25Department of Rheumatology, Internal Medicine, Geriatrics and Clinical Immunology, Pomeranian Medical
University, Szczecin, Poland., Szczecin, Poland, 26Immanuel Krankenhaus Berlin, Berlin, Germany, 27Reumakliniek
Lelystad, Loenga, Netherlands, 28Immanuel Krankenhaus Berlin, Medical Centre for Rheumatology Berlin-Buch, Berlin,
Germany, Berlin, Germany, 29Azienda Sanitaria Alto Adige, Brunico, Italy

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Imaging of Rheumatic Diseases
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Ultrasonography has been validated as a diagnostic tool for giant cell arteritis (GCA). Due to the
urgent need for glucocorticoid treatment in acute GCA and the fact that ultrasound detected inflammation normalizes rapidly
upon start of treatment, it is challenging to identify patients with pathological vessels for educational purposes. The con-
struction of realistic training model would therefore be a significant advance in GCA ultrasound training.
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Figure 1 – Ultrasound of the phantoms A= Normal axillary artery; B=Axillary artery with acute GCA pathology; C=Axillary artery with GCA chronic
pathology; D=Normal temporal artery; E=Temporal artery with acute GCA pathology

Table 1 – Results of the IMT measurements and inter-rater reliability Note there are no chronic phantoms of temporal arteries. (SD: standard devi-
ation; ICC: intra-class correlation coefficient of IMT measurement; Fleiss Kappa: Fleiss Kappa for classification; CI: confidence interval)
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We have developed a phantom of axillary (AA) and temporal arteries (TA) of GCA patients and controls using high-resolution
3D printing techniques. The aim of this study was to test the reliability of ultrasound findings using these models among
experts of the large vessel vasculitis of the Outcome Measures in Rheumatology (OMERACT) ultrasound working group.

Methods: Phantoms (see Figure 1 for examples) were produced using a Formlabs SLA 3D printer and embedded in a spe-
cial gelatine as a set, consisting of 3 AA or 2 TA phantoms. Participants from twelve European countries received eight sets
of AA and TA phantoms. The phantoms were examined in a blinded fashion according to a predefined protocol and evalu-
ated individually based on the OMERACT GCA definitions valid for ultrasound. In addition, the intima-media thickness (IMT)
was measured. The phantoms were categorized as normal (AA&TA) / acute pathology (AA&TA) / chronic pathology
(only AA) / none of the above (AA & TA). Due to wider differing results of IMT measurements and classification from the
designed IMT and classification in the parietal branch of the temporal artery, TA phantoms were technically adapted and
examined in a second round.

Means and standard deviations were calculated. Interrater-reliability of the classification was calculated using Fleiss-Kappa.
Interrater-reliability of the IMT measurements was calculated using the one way random intra-class coefficient (ICC 1.1).

Results: Except for the parietal branch, the published cut-off values for normal and pathological IMT were met. In both
rounds the phantoms were correctly classified to their designated classification in over 81% of cases yielding a Fleiss’ kappa
of 0.80 (95% CI 0.78-0.81) in round 1 and 0.74 (0.72-0.75) in round 2 (see Table 1). IMT measurements revealed an intra-
class correlation coefficient (ICC 1.1) of 0.98 (95% CI 0.98-0.99) in both rounds.

Conclusion: The classification of normal/abnormal phantom vessels as well as measurement of artificial IMT revealed a high
reliability of GCA ultrasound among experts. It showed high agreement in correctly classifying the models and demonstrated
almost perfect interrater reliability in measuring artificial IMT.

This is the first functional phantom of the temporal and axillary artery designed to train physicians in ultrasound diagnosis
of GCA.

Disclosure: V. Schäfer: None; T. Schremmer: None; F. Recker: None; W. Hartung: None; C. Duftner: None;
S. Monti: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; A. Hocevar: None; R. Karalilova: None; A. Iagnocco: None;
p. macchioni: None; G. Germano: None; E. NAREDO: Eli Lilly, 5, Novartis, 6; E. De Miguel: AbbVie/Abbott, 5, 6,
BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi,
5, 6, UCB, 5, 6; L. Seitz: None; T. Daikeler: None; D. Boumans: None; C. Mukhtyar: None; K. Smith: None;
R. Wakefield: None; A. Diamantopoulos: None; S. Chrysidis: None; B. Nielsen: None; K. Keller: None; U. Moller
Dohn: None; L. Terslev: Eli Lilly, 6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJanssen, Novartis, Pfizer, UCB
and GE healthcare, 6, UCB, 1; M. Milchert: None; W. Schmidt: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, Bristol-Myers
Squibb(BMS), 6, Chugai, 6, Freseanius Kabi, 1, GlaxoSmithKlein(GSK), 1, 5, 6, Johnson & Johnson, 6, medac, 6, Novar-
tis, 1, 5, 6, Roche, 6, Sanofi, 1, 5; G. Bruyn: None; A. Juche: None; C. Dejaco: None.

Abstract Number: 0855

Addition of Immunosuppressive Agents And/or Intravenous
Immunoglobulin to Steroids in the Treatment of Susac Syndrome:
A National Cohort Study

Alexandra Kachaner1, Arthur Mageau1, Tiphaine Goulenok2, Chrystelle Francois2, Marie-Paule Chauveheid2, Thomas
Papo1 and Karim Sacré1, 1Université Paris Cité, Paris, France, 2Assistance Publique Hôpitaux de Paris, Paris, France

1800

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Susac syndrome (SuS) is an exceedingly rare microvasculopathy of the brain, retina and inner ear
affecting young patients with potential lifelong sequelae. No randomized controlled trial has been published or declared as
ongoing in SuS. We aimed to compare the efficacy of steroids given alone or associated with immunosuppressive
(IS) agents and/or intravenous immunoglobulin (IVIg) for the prevention of relapse in SuS.

Methods: CarESS study is a prospective multicenter national cohort study that started in December 2011, including all
consecutive patients with SuS. SuS was defined either by i) the triad of encephalopathy with typical brain MRI abnor-
malities, cochleo-vestibular damage and multiple occlusions of retinal central artery branches or ii) at least two of the
three criteria without any alternative diagnosis. Collected data included fundoscopy, retinal angiography, audiometry,
cerebrospinal fluid, brain MRI and treatment received. The primary outcome was the first relapse defined by new clinical
symptoms or signs and new abnormalities on retinal angiography, audiometry or brain MRI leading to treatment
intensification.

Table 1 Patients characteristics at SuS onset Qualitative variables are expressed as a number (percentage). IS, immunosuppressive; IVIg, intrave-
nous immunoglobulin.; dB, decibels. Immunosuppressive drugs included cyclophosphamide (n=9), azathioprine (n=4) or mycophenolate mofetil
(n=1) *at start of treatment ** 4 patients received antiplatelets or anticoagulants only (i.e. without steroids nor IS/IVIg)
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Results: Sixty-four SuS patients (mean (SD) age at diagnosis 35 (11) years; female ratio 64%) were included. Among them,
40 patients received steroids alone as a first-line therapy while 20 received steroids in combination with IS agents and/or
IVIg. Overall, 46 (72%) patients experienced a first relapse with a median [95%CI] relapse-free survival time of 3.96
[2.24-16.07] months. Comparison of relapse-free survival demonstrated no significant difference between the two treatment
strategies (HR [95%CI] = 1.11 [0.56-2.17], p=0.76). In patients who first relapsed while treated by steroids alone, there was
no significant difference in second relapse-free survival between those who did or did not receive IS agents and/or IVIg as a
second-line therapy (HR [95%CI] = 2.66 [0.63-11.18], p = 0.18).

Conclusion: Our findings did not support the systematic use of IS drugs in SuS to prevent relapse. Immunosuppressive
drugs should be tested in a multicenter prospective randomized trial in SuS with the primary aim to prevent irreversible
damage

Disclosure: A. Kachaner: None; A. Mageau: None; T. Goulenok: None; C. Francois: None; M. Chauveheid: None;
T. Papo: None; K. Sacré: None.

First relapse free survival according to treatment strategy Kaplan-Meier curves of the survival without first relapse among patients who did (steroids
+ IS and/or IVIg) or did not (steroids) receive IS agents and/or IVIg. P value was calculated with a Cox proportional hazard model. The model was
adjusted on age, sex, center and presence of encephalopathy at diagnosis. Patients who did not received either steroids, IS agents or IVIg at dis-
ease onset (n=4) were excluded from the analysis. The shaded areas refer to de 95% confidence bands. The "Cumulative Number of Censoring"
refers to patients who were lost to follow-up.
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Abstract Number: 0856

Comparative Effectiveness of Disease Modifying Antirheumatic Drugs for
Cardiac Sarcoidosis

Michael Putman1, Lisbeth Brooks2, William Kivlin2, Divyanshu Mohananey2 and Viktoriya Sabchyshyn2, 1The Medical
College of Wisconsin, Milwaukee, WI, 2Medical College of Wisconsin, Milwaukee, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: No studies to date have evaluated the comparative efficacy of disease modifying antirheumatic
drugs (DMARDs) for cardiac sarcoidosis.

Methods: We performed a retrospective cohort study of new users of methotrexate, mycophenolate, or azathioprine for
sarcoidosis using the US-based TriNetX electronic health records database from 2008-2023. Patients were stratified by
whether they had cardiac sarcoidosis at baseline (defined by atrioventricular block, ventricular block, ventricular arrhythmia,
heart failure, or sarcoid myocarditis one year prior or 90 days after the index date). The primary outcome of interest was inci-
dent cardiac sarcoidosis for the non-cardiac sarcoidosis cohort or having a severe cardiac outcome (pacemaker or defibril-
lator insertion, cardiac arrest, cardiac transplantation, or death) for the cardiac sarcoidosis group. The unadjusted rate of
events was presented as incident rate ratios (IRR) and adjusted hazard ratios (HR) were calculated using weighted Cox pro-
portional hazards regressions for each cohort. The risk of serious infectious adverse events and negative control outcomes
(osteoarthritis, injury, trauma) were also evaluated.

Results: Among 3,441 patients with sarcoidosis, 601 were defined as cardiac sarcoidosis and 2,840 as non-cardiac sar-
coidosis. The average age of the cohort was 52.1 years (standard deviation 11.9 years) and the majority were female
(55.9%) and white (50.0%). Among patients with cardiac sarcoidosis at baseline, the risk of serious cardiac outcomes was

Events, follow up, and incidence per 1,000 person years for each treatment strategy and evaluation group, which included (A) patients with cardiac
sarcoidosis who developed serious cardiac outcomes, (B) patients without cardiac sarcoidosis who developed cardiac manifestations, (C) all
patients who developed serious infectious complications, and (3) all patients who developed injury/trauma (negative control outcome) Abbrevia-
tions: person years (py), confidence interval (CI), patients (pts), disease (dx), tumor necrosis factor inhibitor (TNF)
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similar for patients who initiated therapy with mycophenolate mofetil (aHR 0.83, 95% CI 0.43-1.59) or azathioprine (aHR
0.74, 95% CI 0.29-1.89) as compared to methotrexate. Among patients who did not have cardiac sarcoidosis at baseline,
the risk of developing cardiac sarcoidosis was similar for patients who initiated therapy with mycophenolate mofetil (aHR
1.11, 95% CI 0.46-2.66) and azathioprine (aHR 0.54, 95% CI 0.15-1.91) as compared to methotrexate. Serious infections
were more common among patients who initiated mycophenolate mofetil (aHR 1.83, 95%CI 1.10-3.05) and numerically ele-
vated for azathioprine (aHR 1.32, 95% CI 0.92-1.89).

Conclusion: Treatment strategies did not significantly change the risk of serious cardiac outcomes among patients with car-
diac sarcoidosis or the risk of incident cardiac sarcoidosis among patients who did not have cardiac involvement at baseline.
Methotrexate had a favorable safety profile as compared to mycophenolate mofetil or azathioprine.

Disclosure: M. Putman: AbbVie/Abbott, 5, Amgen, 5, AstraZeneca, 2, 5, GlaxoSmithKlein(GSK), 2, Novartis, 1, 5;
L. Brooks: None; W. Kivlin: None; D. Mohananey: None; V. Sabchyshyn: None.

Abstract Number: 0857

Exploring Clinical Outcomes of Patients with Cardiac Sarcoidosis on TNF
Inhibitors: A Nationwide Retrospective Cohort Study

Yurilu Gonzalez Moret1, Diego Lema2 and Fabian Rodriguez Quinonez3, 1Jefferson Einstein Hospital, Philadelphia, PA,
2Universidad Central de Venezuela, University of Wisconsin, Philadelphia, PA, 3Einstein Medical Center Philadelphia,
Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Immunosuppressive therapy, including Tumor necrosis factor inhibitors (TNFi), is commonly used in
the treatment of various inflammatory conditions, including extracardiac sarcoidosis. However, the use of these medications
in cardiac sarcoidosis (CS) is limited due to prior evidence suggesting an association with worsening heart failure and other
adverse cardiac events. This research aims to explore and clarify the link between TNFi therapy and heart failure in individuals
with cardiac sarcoidosis.

Methods: This is a nationwide, retrospective study. We used the global, multicenter research network (TriNetX) database
from 89 large healthcare organizations across multiple countries. We included patients over 18 years with a diagnosis of
CS between January 1, 2014, and June 9, 2024, using ICD-10 and ICD-9 codes. Patients were compared based on the
use of TNFi (infliximab, etanercept, golimumab, adalimumab or certolizumab pegol) using 1:1 propensity score matching.
Matching accounted for demographics (age at diagnosis, race and gender), chronic associated comorbidities, immunosup-
pressant use and laboratory values at baseline. Outcomes included heart failure (HF), all-cause mortality, and arrhythmias.
Exposure for outcomes was anytime post-index diagnosis, excluding patients with pre-index event outcomes, endocarditis
and chronic ischemic heart disease. Risks ratios (RR) with 95% confidence intervals were calculated for each outcome, with
a p-value < 0.05 considered significant.

Results: We identified 552 patients with CS on TNFi and 4,657 patients with CS not on TNFi. Mean age at diagnosis was
52.9 ± 10.6 years for patients on TNFi and 56.0 ± 12.4 years for patients not on TNFi. CS patients on TNFi were more com-
monly females (53.8) while CS patients not on TNFi were more frequently males (52.2%). Likewise, Caucasians were the
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predominant race in both groups (52.5 and 54.3%, respectively). Comorbidities like (hypertension, type 2 diabetes, obesity,
hyperlipidemia, tobacco use, and chronic kidney disease) as well as use of immunosuppressant medications were more
common in CS patients on TNFi. Conversely, CS patients not on TNFi, had higher levels of urea nitrogen (18.7 +/- 10.3 vs
17.6 +/- 8.7 mg/dL, p=0.03) and natriuretic peptide B (BNP) (534.0 +/- 1546.3 vs 153.5 +/- 260.4 pg/mL, p=0.009) as well
as a lower left ventricular ejection fraction (50.8 +/- 14.4 vs 54.8 +/- 12.0 %, p=0.008) when compared with patients on TNFi
at baseline (See Table 1). After matching, CS patients on TFNi had a lower all-cause mortality risk (RR=0.41, CI95%
0.25-0.65; p< 0.001) compared to CS patients not on TNFi. No significant risk difference was found in HF and arrythmias
outcomes between groups.

Conclusion: CS patients on TNFi have a lower all-cause mortality risk when compared with patients not on TNFi, without
serious adverse effects including HF or development of arrythmias. Patients on TNFi also had lower urea nitrogen and
BNP levels as well as a better LV function when compared with patients not TNFi. Further research is needed to better
understand the effects and mechanisms of these medications in patients with CS
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Disclosure: Y. Gonzalez Moret: None; D. Lema: None; F. Rodriguez Quinonez: None.

Abstract Number: 0858

Baricitinib in Early Polymyalgia Rheumatica (BACHELOR Study)

Alain SARAUX1, Guillermo CARVAJAL ALEGRIA2, Emmanuelle Dernis3, christian roux4, Christophe Richez5, Alice TISON6,
Baptiste Quere7, Sandrine Jousse-Joulin8, Dewi Guellec7, Thierry Marhadou9, Patrice Kervarrec7, Divi Cornec10, Catherine
Le Henaff7, Sandra Lesven7, nowak emmanuel7, Aghiles Souki7 and Valerie Devauchelle11, 1CHU Brest, Brest, France,
2CHRU de Tours, Tours, France, 3CH LE MANS, LE MANS, Pays de la Loire, France, 4rheumatology department, university
Cote d’Azur, nice, France, 5Université de Bordeaux, Bordeaux, France, 6CHU de la Cavale Blanche, Brest, France, Brest,
France, 7Centre Hospitalier Regional Universitaire (CHU) de Brest, Brest, France, 8cavale blanche hospital, brest, France,
9CHU Cavale Blanche, Brest, France, 10University of Brest, Brest, France, 11UBO, Brest, France

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Moderate glucocorticoids (GCs) improve nearly all cases of polymyalgia rheumatica (PMR) but
related adverse events are common in senior patients. The purpose of this randomized placebo-controlled trial in early
PMR was to evaluate whether baricitinib (JAK 1/2 inhibitor) allows to reach disease control without GCs in recent-
onset PMR. Moderate glucocorticoids (GCs) improve nearly all cases of polymyalgia rheumatica (PMR) but related
adverse events are common in senior patients. The purpose of this randomized placebo-controlled trial in early PMR
was to evaluate whether baricitinib (JAK 1/2 inhibitor) allows to reach disease control without GCs in recent-
onset PMR.
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Methods: We conducted a double-blind randomized (1:1) placebo-controlled parallel-group trial between December
1, 2020, and August 30, 2023. Thirty-four patients with recent (< 6 months) naïve to GCs PMR with C Reactive PMR activity
score (CRP PMR-AS) >17 received oral baricitinib 4 mg or matching placebo, with oral GCs rescue in cases of high disease
activity for 12 weeks, and then baricitinib 2 mg or matching placebo, until week 24. Subdeltoid GC injection at W0 andW4 as
permitted. The primary endpoint was the CRP PMR-AS≤10 without oral GCs rescue from W0 to week 12.

Results: We randomized 34 patients (18 baricitinib and 16 placebo) (Figure 1). The primary endpoint was reached at week
12 by 14/18 (77.8%) and 2/16 (13.3%) of patients in the baricitinib and placebo groups, respectively (RR (95% CI): 5.8 (3.2;
10.6); crude p value=0.0004; adjusted p value< 0.0001) (Figure 2). Among secondary outcomes assessed at week 12 eryth-
rocyte sedimentation rate (ESR) PMR-AS, ESR and visual analogic score pain were significantly lower in the placebo group
than in the baricitinib group (p=0.02, 0.02 and 0.03 respectively) but patients of the placebo group received more GCs and
patients of the baricitinib group had a higher MCS SF36 and EQ5D (p=0.005 and 0.043, respectively). There was no flare
until week 36. There was no death, no major adverse cardiovascular events or safety signal.

Conclusion: This study suggests that baricitinib alone 4 mg 12 weeks and then 2 mg 12 weeks allows sustained low dis-
ease activity 36 weeks in early PMR patients without safety signal.

Figure 1 (Flowchart)
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Disclosure: A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai, Sanofi, UCB, 6, Abbvie,
Bms, Lilly, Novartis, 5; G. CARVAJAL ALEGRIA: Abbvie, Chugai, Lilly, Novartis, 6; E. Dernis: AbbVie/Abbott, 2, Amgen,
2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nordic Pharma,
2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; c. roux: None; C. Richez: Abbvie, Astra
Zeneca, BMS, GSK, Lilly, Novartis, Pfizer, UCB, 6, Lilly and Biogen, 5; A. TISON: Galapagos, BMS, 6; B. Quere: None;
S. Jousse-Joulin: None; D. Guellec: Lilly, Janssen-Cilag, Glaxosmithkline, 6; T. Marhadou: Abbvie, Amgen, Chugaï, Lilly,
Mylan, Novartis, Pfizer, 6;P.Kervarrec: None;D.Cornec: None;C. LeHenaff: None;S. Lesven: None;n. emmanuel: None;
A. Souki: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Novartis, 2, Pfizer, 2.

Abstract Number: 0859

Incidence of Aortic Aneurysm, Dissection, or Rupture Among Patients
with Polymyalgia Rheumatica and Giant Cell Arteritis

Kylie Carlson1, Mahmut Kaymakci2, Sebastian E. Sattui3 and Michael Putman4, 1Medical College of Wisconsin,
Milwaukee, WI, 2Mayo Clinic, Rochester, MN, 3University of Pittsburgh, Pittsburgh, PA, 4The Medical College of
Wisconsin, Milwaukee, WI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Patients with polymyalgia rheumatica (PMR) may develop overt giant cell arteritis (GCA), but “sub-
clinical” large vessel inflammation has also been reported in patients with PMR. Whether or not this results in an elevated risk
of aortic complications is unclear. Our objective was to describe the risk of aortic complications among patients with PMR as
compared to those with GCA and a general population control group.

Methods: Using the US-based TriNetX electronic health records database (2000-2024), patients with ≥2 ICD-9/ICD-
10-CM diagnostic codes for PMR or GCA between ≥30 days and < 365 days were included. The index date was
the first prescription of corticosteroid and was required to occur within 30 days of the first PMR/GCA code. The

Figure 2 (Results)
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PMR cohort was also matched to general population controls in 1:3 ratio. Patients were matched by sex, race/ethnicity,
regional location, birth year, year of cohort entry, and year of cohort exit. The primary outcome was a composite of aor-
tic aneurysm and aortic dissection or rupture. Unadjusted incidence rates were reported and adjusted hazard ratios
(aHR) were calculated using Cox proportional cause-specific hazard models with PMR as the referent category. A sen-
sitivity analysis of patients who had PMR but later developed GCA (PMR-GCA), which set the onset of GCA as the
index date, was also performed.

Results: A total of 57,329 were identified, including 17,324 patients with PMR, 4,733 patients with GCA, and 35,272
matched controls from the general population (Table 1). The incidence rate of any aortic complication per 1,000 person
years was highest for GCA (11.69) followed by PMR (6.78) and the general population (5.09). Compared to patients with
PMR, patients with GCA had a higher risk of any aortic complication (aHR 1.87, 95% confidence interval (CI) 1.54-2.17);
the risk was similar for patients from the general population (aHR 0.95, 95% CI 0.84-1.06) (Figure 1). A sensitivity analysis
of patients with PMR who developed GCA was also performed; as compared to patients with PMR-GCA, patients with
GCA had a similar risk of any aortic complication (aHR 0.85, 95% CI 0.60-1.19); the risk was lower for patients from the gen-
eral population (aHR 0.41, 95% CI 0.29-0.56) (Figure 2).

Abbreviations: polymyalgia rheumatica (PMR), giant cell arteritis (GCA), standard deviation (SD), no answer/not applicable (NA)
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Conclusion: Patients with PMR had a lower risk of aortic complications as compared to patients with GCA and a similar risk
as compared to those in the general population. Patients with PMR who were later diagnosed with GCA had a similar risk of
developing aortic complications from that time point as compared to those who were initially diagnosed with GCA. Our
results support the role of large vessel vasculitis screening in patients with GCA but not PMR.

Disclosure: K. Carlson: None;M. Kaymakci: None; S. Sattui: Amgen, 1, AstraZeneca, 5, Bristol-Myers Squibb Foun-
dation, 5, Fresenius Kabi, 6, GlaxoSmithKline, 5, Sanofi, 1, 2; M. Putman: AbbVie/Abbott, 5, Amgen, 5, AstraZeneca,
2, 5, GlaxoSmithKlein(GSK), 2, Novartis, 1, 5.

Figure 1: Incidence, incident rate ratios, and adjusted hazards for outcomes of interest. Data derived frommultiple Cox proportional cause-specific
hazards regressions that set PMR as the referent category and adjusted for the following variables, which were assessed at baseline: age, sex,
race/ethnicity, methylprednisolone exposure within 30 days of index date, atherosclerosis, diabetes with complications, obesity, smoking, total
admissions year prior to index date, and total encounters year prior to index date. Abbreviations: polymyalgia rheumatica (PMR), giant cell arteritis
(GCA), 1000 person-years (1000py), HR (hazard ratio)

Figure 2: Sensitivity analysis of patients who had PMR at baseline but developed GCA, where the first date of a GCA code was used as a new
index date. Data derived frommultiple Cox proportional cause-specific hazards regressions that set the PMR-GCA group as the referent category
and adjusted for the following variables, which were assessed at baseline: age, sex, race/ethnicity, methylprednisolone exposure within 30 days of
index date, atherosclerosis, diabetes with complications, obesity, smoking, total admissions year prior to index date, and total encounters year
prior to index date. Abbreviations: polymyalgia rheumatica (PMR), giant cell arteritis (GCA), 1000py (1000 person-years), HR (hazard ratio)
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Abstract Number: 0860

Integrated Metabolic and Immunologic Analyses Reveal Distinctive
Features of Comorbid Cancer in Patients with Autoimmune Diseases

Xiangyi Shen1, Xu Jiang2, Yangzhige He2 and Huaxia Yang3, 1Tsinghua University, Beijing, China, 2National Infrastructure for
Translational Medicine, Institute of Clinical Medicine, Peking Union Medical College Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China, 3Department of Rheumatology and Clinical Immunology, National
Clinical Research Center for Dermatologic and Immunologic Diseases, the Ministry of Education Key Laboratory, Peking Union
Medical College Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Autoimmune diseases (AIDs) increase the risk of cancer and impose a substantial socioeconomic bur-
denworldwide. However, the biological characteristics of cancer as a comorbidity of AID remain poorly understood, necessitating
descriptive and mechanistic investigations to improve patient management. Our study aimed to elucidate the metabolic and
immunological profiles of patients with the five major AID (including SLE, RA, SS, SSc and IIM) and comorbid cancer (AID-CA)
by utilizing a combination of metabolomics and multiplex assays for cytokines/chemokines and checkpoint proteins.

Methods: We enrolled 49 patients with AID-CA (12 IIM, 16 RA, 8 SLE, 7 SS, and 6 SSc), 47 demographically matched
patients with AID (10 IIM, 16 RA, 9 SLE, 7 SS, and 5 SSc), and 15 healthy controls. Serum samples were analyzed using liq-
uid chromatography-tandem mass spectrometry (LC-MS/MS) coupled with multiple reaction monitoring (MRM) for targeted
metabolomic profiling. The LEGENDplex assay was employed to quantify selected cytokines, chemokines, and immune
checkpoint proteins. We identified metabolites and multiplex factors with significant alterations due to cancer comorbidity
in AIDs and conducted a KEGG pathway enrichment analysis. Additionally, we examined correlations between immune fac-
tors and metabolic pathways, and constructed networks to illustrate significant associations.

Fig. 1. KEGG pathway enrichment analysis of different metabolites between the five major AID-CA groups and the matched AID alone group.
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Results: Comparative metabolomic profiling of the AID-CA and AID groups identified 59 different metabolites, 55 of which
were upregulated, including citramalic acid, γ-L-glutamyl-L-valine, and taurocholic acid. Specifically, upregulation of
N-acetyl-(3-hydroxypropyl) cysteine and downregulation of 2’-deoxyuridine, O-phosphoethanolamine, and L-glutamine
were linked to cancer comorbidity across multiple AIDs. The metabolic pathway most significantly disrupted in patients with
AID-CA was alanine, aspartate, and glutamate metabolism (Fig. 1). In terms of immunologic aspects, cancer comorbidity in
AID was associated with increased levels of CCL20, CXCL9, and Galectin-9 and decreased levels of IL-23, IL-33, 4-1BB,
LAG-3, and CTLA-4. The AID-CA group exhibited more pronounced correlations between cytokines/chemokines or check-
point proteins and metabolic pathways than the AID alone group. A distinctive network for AID-CA, centered on CXCL-9,
Galectin-9, amino acid metabolism, and pyrimidine metabolism, was identified (Fig. 2).

Conclusion: Our study elucidates the specific metabolic and immunological characteristics of AID-CA. We have discovered
a strong association between metabolic changes and immune reactions that are exclusive to AID-CA. These results may aid
in the early detection and devising potential therapeutic target of comorbid cancer in individuals with AIDs.

Disclosure: X. Shen: None; X. Jiang: None; Y. He: None; H. Yang: None.

Abstract Number: 0861

Stem Cell Function and Capsule Tissue Composition Are Associated with
Symptoms, Joint Range of Motion and Radiographic Severity in People
with Knee Osteoarthritis

T Mark Campbell1, Robert Feibel2, Jeff Dilworth3, Odette Laneuville4 and Guy Trudel5, 1Bruyère Research Institute,
Ottawa, ON, Canada, 2The Ottawa Hospital, Ottawa, ON, Canada, 3University of Wisconsin, Madison, WI, 4University of
Ottawa, Ottawa, ON, Canada, 5Ottawa Hospital Research Institute, Ottawa, ON, Canada

Fig. 2. Network indicating AID-CA-characteristic correlations of CXCL9, Galectin-9, and metabolites. Line format: red, characteristic correlation in
AID-CA; blue, characteristic correlation in AID; solid, positive correlation; dashed, negative correlation.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Osteoarthritis is a common and debilitating condition without cure. Increased OA severity is associ-
ated with lost range of motion (ROM) in the affected joint. Lost ROM may be due to increased fibroblast activity in the joint
capsule, leading to fibrous tissue formation1,2. Fibroblasts are in turn derived from mesenchymal stromal cells (MSCs). To
date, a description of capsular MSCs and their association with clinical outcomes is lacking. In this study, we used the
Ottawa Knee OA (OKOA) database to test the hypotheses that people with knee OA having a flexion contracture (FC) had
increased fibrous tissue and MSC fibrous activity in the posterior capsule. We also analyzed associations between
clinically-relevant OA outcomes and histological composition as well as MSC enumeration and differentiation capacity.

Methods: 71 OKOA participants were included (Table 1). Clinical outcomes included maximum knee extension, flexion,
radiographic Kellgren and Lawrence (KL) grade, visual analogue (VAS) pain, and Knee Injury and Osteoarthritis Outcome
Score (KOOS) scores. Lab-based outcomes included histologic determination of posterior and anterior tissue composition
proportions (fibrous, adipose, synovium, other), MSC enumeration (colony-forming unit assay, flow cytometry) and MSC dif-
ferentiation capacity (fibrogenic, adipogenic, chondrogenic, osteogenic). Associations were first tested with bivariate corre-
lation. Associations with p< 0.10 were further tested using a linear model with generalized estimating equations (GEE),
correcting for age, sex, BMI.

Results: No significant differences between FC and no FC groups we discovered. In the posterior capsule, GEE analysis
showed associations between the range of knee flexion and MSC adipogenic capacity, MSC osteogenic capacity, KL grade
and % other tissue (mainly neurovascular tissue), VAS pain and % fibrous tissue (Table 2). In the anterior capsule, GEE anal-
ysis showed associations between the range of knee extension and flow cytometry MSC enumeration, knee flexion, flow
cytometry MSC enumeration, KL grade, MSC fibrogenic capacity, MSC chondrogenic capacity and KOOS quality of life
(Table 2).

Conclusion: Joint capsule histology and MSCs were associated with important clinical outcomes of knee OA including knee
extension, flexion, KL grade, VAS pain and QoL. These findings suggest that the entire joint capsule, not only the synovium
may play important roles in OA-related morbidity and progression and could represent an underappreciated target for OA
treatment.
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Disclosure: T. Campbell: None; R. Feibel: None; J. Dilworth: None; O. Laneuville: None; G. Trudel: None.

Abstract Number: 0862

Two-year’s Worsening of Semi-quantitative MRI Features as Surrogate
Outcomes for Long-term Incident Radiographic Knee Osteoarthritis After
ACL-rupture

Jos Runhaar1, Belle van Meer2, Vernon Smit1, mauro minnaard1, Edwin Oei1, Max Reijman1 and Duncan Meuffels1,
1Erasmus MC University Medical Center Rotterdam, Rotterdam, Netherlands, 2St. Antonius Hospital Utrecht,
Department of Sports Medicine, Utrecht, Netherlands

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose:With an annual incidence rate of 2-5% in high-risk populations, the use of established knee OA
as an outcome challenges the feasibility of preventive OA research. Therefore, valid surrogate outcomes, for which
short-term changes capture long-term OA incidence, are urgently needed. Therefore, this study aimed to assess the
association of 2-year’s semi-quantitative scores for BMLs, cartilage defects, osteophytes, meniscus pathologies, menis-
cus extrusion, and effusion/synovitis worsening on MRI and 11-year’s incidence of radiographic OA, among subjects
with an ACL-rupture.
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Methods: 154 individuals (18-45 years) with an ACL-rupture confirmed by physical examination and MRI, free of radio-
graphic features of knee OA (KLG = 0), were enrolled in the study within 6 months of their injury. At baseline and at two years,
multi-sequential MRIs were obtained (sag. and cor. proton density–weighted turbo spin echo (slice thickness, 3 mm; TR/TE
2700/27 ms), cor. T2-weighted TSE with fat saturation (slice thickness, 3 mm; TR/TE 5030/71 ms), axial PD (TR/TE 3500/25
ms) and T2-weighted (TR/TE 3500/74 ms) TSE dual echo (slice thickness, 3 mm), and sag. T2-weighted 3-dimensional
DESS (slice thickness, 1.5 mm; TR/TE 21.35/7.97 ms) and scored using MOAKS. After 11 years, weight-bearing semi-
flexed AP-radiographs were obtained and scored for radiographic OA incidence (KLG ≥2). Two-year’s worsening of BMLs,
cartilage defects, osteophytes (all in PF, medial and lateral TF compartments), medial and lateral meniscus pathology and
meniscus extrusion, and of effusion/synovitis were determined, using established criteria. Features showing worsening in
≥10% of the knees were related to OA incidence after 11 years, using logistic regression analysis.

Results: Follow-up data after 11.7 ± 0.7 years was available for 99 individuals (baseline age 27.8 ± 7.2 years, 68% men).
Over the first two years, 48 individuals (48%) underwent ACL-reconstruction surgery. After 11 years, 41 individuals (41%)
developed radiographic OA in their injured knee. Worsening of lateral cartilage defects (23%), medial (24%) and lateral
(28%) meniscus pathology, and medial meniscus extrusion (17%) reached the pre-defined threshold of ≥10% within two
years. Despite increased post-test probabilities for meniscus pathology, two-year’s worsening of selected features was
not significantly associated to long-term radiographic knee OA incidence (see Table).

Conclusion: Most knee OA MRI features showed little progression (< 10%) over two years, across compartments, in ACL-
injured knees. Lateral TF cartilage defects, meniscus pathology, and medial meniscus extrusion showed high progression
rates (18-26%), but these changes showed no statistical significant association to radiographic knee OA incidence after
11 years. Of the assessed features, only progression of meniscus pathology seemed to have potential as a surrogate out-
come for long-term radiographic knee OA incidence, which should be confirmed in a larger sample.

Disclosure: J. Runhaar: None; B. van Meer: None; V. Smit: None; m. minnaard: None; E. Oei: None; M. Reijman:
None; D. Meuffels: None.

Abstract Number: 0863

The Development of Future Radiographic Knee Osteoarthritis Can Be
Predicted by Peripheral Blood Epigenetic Models

Cindy Miranda1, Nicholas Hannebutt2, Gabby dyson3, Montana Barrett4, Aleksander Szymczak3 and Matlock Jeffries3,
1Oklahoma Medical Research Foundation, Yukon, OK, 2Oklahoma Medical Research Foundation, Spencer, OK,
3Oklahoma Medical Research Foundation, Oklahoma City, OK, 4University of Oklahoma, Cement, OK

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Two-year’s worsening of selected features and their association to long-term radiographic knee OA incidence
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Background/Purpose: Knee osteoarthritis (OA) is a heterogeneous disease characterized by a variety of clinical and molec-
ular phenotypes. However, we do not yet have robust biomarkers to distinguish/predict these phenotypes. We previously
published analyses of baseline peripheral blood cell DNA methylation patterns to predict future radiographic and pain pro-
gression in patients with early symptomatic knee OA. In the current study, we expand this previous analysis to include the
prediction of future incident radiographic knee OA using baseline peripheral blood DNA methylation data from healthy indi-
viduals in the Osteoarthritis Initiative (OAI) cohort who experienced incident radiographic OA development during the study.

Methods: Baseline-blood-draw buffy coat DNA was obtained from the OAI (n=236 future OA cases, n=236 controls). Inci-
dent OA patients were defined as baseline K/L radiographic grade 0-1 with follow-up K/L grade≥2 between 24 and
96 months after baseline (42 at 24m, 47 at 36m, 35 at 48m, 63 at 72m, and 49 at 96m. Controls were matched by age,
BMI, ethnicity, and sex. DNA (500ng) was bisulfite treated and methylation quantified using Illumina EPICv2 arrays. General-
ized logistic models (GLMs) including automated feature selection and reduction were developed to classify samples using
40 cycles of training (70%) and testing divisions (30%). Parsimonious models were applied to training and test sets by includ-
ing DNA methylation sites and covariates that were included in at least 20 of 40 development cycles. Previous parsimonious
CpG sites identified in progression studies of established OA were also used to develop incident models.
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Results: Baseline buffy coat DNA methylation patterns accurately differentiated future incident OA cases from controls (-
Table 1, Figure 1). Including all time points, full models (n=885,224 CpG sites available) demonstrated AUC=0.92±0.003
(mean±SEM), accuracy on unseen test data=0.84±0.004. Parsimonious models (n=10 CpG sites available) showed
improved discriminatory capability with AUC=0.94±0.002, accuracy=0.87±0.004, P=6E-7 vs. full models). Model accuracy
was highest at 36m prior to OA onset (accuracy 0.96), whereas 96m model accuracy was the lowest (0.71). Demographic
covariates were not predictive of future incident OA. CpG sites identified in our previous radiographic progression modeling
(in established OA patients) were also somewhat predictive of future OA development, albeit at a lower accuracy (AUC=0.75
±0.006, accuracy=0.69±0.005).

Conclusion: Herein, we generated peripheral blood DNA methylation data on baseline blood draws from OAI patients who
went on to develop incident radiographic knee OA within 24-96 months and compared this to control patients without inci-
dent OA. Models demonstrated high accuracy at all time points, peaking at 36m prior to OA development. Future work
should focus on confirming these findings in additional cohorts as well as evaluating differential DNA methylation of individual
peripheral blood immune cell populations in individuals with incident knee OA.

Disclosure: C. Miranda: None; N. Hannebutt: None; G. dyson: None; M. Barrett: None; A. Szymczak: None;
M. Jeffries: None.

Abstract Number: 0864

Obesity Subtypes and Trajectories of Functional Change After 7-years of
Follow-up: The Multicenter Osteoarthritis (MOST) Study

Kristine Godziuk1, Sarah Tilley2, mike LaValley3, Michael Nevitt4, C.E. Lewis5, James Torner6 and Tuhina Neogi2,
1University of Alberta, Edmonton, AB, Canada, 2Boston University Chobanian & Avedisian School of Medicine, Boston,
MA, 3Boston University School of Public Health, Arlington, MA, 4UCSF, Orinda, CA, 5University of Alabama at
Birmingham, Birmingham, AL, 6University of Iowa, Iowa City

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: People with knee osteoarthritis (OA) and obesity (i.e. BMI ≥30kg/m2) have poorer function than
those without obesity. However, function is not uniform among people with obesity. It is possible that those with concurrent
low muscle mass [i.e. sarcopenic obesity (SO)], or metabolic-related comorbidities but without low muscle [i.e. clinical
comorbid obesity (CCO)] may have worse functional outcomes than those without either [i.e. uncomplicated or normal obe-
sity (NO)]. Understanding if these distinct obesity subtypes contribute differentially to patterns of functional deterioration is
needed to support targeted OA prevention and treatment strategies. We examined the relationship between obesity sub-
types and trajectories of functional change after a 7-year follow-up period.

Methods: Participants from the Multicenter Osteoarthritis Study (MOST), a NIH-funded longitudinal cohort of individuals with
or at-risk for knee OA, with a BMI ≥30 kg/m2 and baseline body composition data from DXA were included. The SO group
had low muscle mass [appendicular lean soft tissue adjusted for weight] and high percent fat mass, defined by age and sex-
specific cutpoints. The CCO group had metabolic comorbidities [self-reported diabetes, heart, liver, or pulmonary disease
from the Charlson Comorbidity Index] but no low muscle. The NO group met neither SO or CCO definitions. Self-reported
physical functioning was measured with WOMAC. Longitudinal patterns of physical function over 7-years were identified
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Table 1. Obesity subtypes and physical functioning at baseline (N=1211)

Figure 1. Five trajectories of functional change over a 7-year period in 1211 individuals with a body mass index ≥30kg/m2

Figure 2. Characteristics of individuals in the five trajectory groups
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using a group-based trajectory model, with best-fit determined by low BIC and AIC, and high posterior probability of group
membership. The relationship between obesity subtypes and trajectory group membership was examined using multinomial
logistic regression.

Results:We included 1211 individuals (63% female, mean age 61.2±7.6 years, BMI 35.0±4.5 kg/m2). Compared to the
NO group, both SO and CCO groups had worse physical function at baseline (Table 1). We identified 5 trajectories
(TRAJ) of functional change over 7-years (Figure 1). Four of the five TRAJ reflected stable but distinct levels of func-
tioning across 7-years, with TRAJ 3 and 5 having persistent poorer function. One group (TRAJ 4) demonstrated an
improvement in WOMAC function during follow-up; group members were older and had higher rates of arthroplasty
over follow-up than other TRAJ groups (Figure 2). A greater proportion of individuals in the persistent poorer function
trajectory groups (TRAJ 3 and 5) were Black, had lower rates of post-secondary education, and higher rates of severe
knee OA and a BMI ≥40 kg/m2 (Figure 2). The CCO group had higher odds of being in TRAJ 3, 4, and 5 [OR 2.1,
2.8, 2.5, respectively] than TRAJ 2 compared with the NO group. The SO group had higher odds of being in TRAJ
5 [OR 2.1], the worst function group.

Conclusion: Individuals with obesity and concurrent low muscle mass or metabolic comorbidities have persistent, worse
impairments in functional status over a 7-year period compared to those with obesity alone. Distinguishing these obesity
subtypes through body composition and comorbidity assessments may be needed to enable personalized intervention
and to avoid extended mobility disability.

Disclosure: K. Godziuk: None; S. Tilley: None;m. LaValley: None;M. Nevitt: None;C. Lewis: None; J. Torner: None;
T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 0865

Z’s and Knees: Associations of Participant-reported and Objective Sleep
Measures with Pain Among US Veterans with Osteoarthritis of the Knee

David Azizi1, Sarah Wetzel1, Marianna Olave1, Rachel Gillcrist2, Hannah Brubeck3, Daniel White4, Carla Scanzello5,
Tuhina Neogi6, Alexis Ogdie7, Bryant England8, Mercedes Quinones9, Katherine Wysham10 and Joshua Baker11,
1Corporal Michael J. Crescenz VA Medical Center, Philadelphia, PA, 2Corporal Michael J. Crescenz VA Medical Center,
Philadelphia, 3VA Puget Sound Health Care System, Seattle, WA, 4University of Delaware, Newark, DE, 5University of
Pennsylvania, Philadelphia, PA, 6Boston University Chobanian & Avedisian School of Medicine, Boston, MA,
7Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 8University
of Nebraska Medical Center, Omaha, NE, 9Washington DC VA Medical Center, Bethesda, MD, 10VA PUGET SOUND/
UNIVERSITY OF WASHINGTON, Seattle, WA, 11Department of Medicine, Perelman School of Medicine University of
Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Inadequate sleep is associated with a range of poor health outcomes, including chronic health con-
ditions, mood disorders, and all-cause mortality. There is some evidence that sleep-related problems contribute to chronic
pain disorders, but the relationship between sleep and pain remains poorly defined, particularly among patients with knee
osteoarthritis (KOA). To our knowledge, prior studies have not evaluated the association between patient-reported and
objective sleep measures with pain among people with KOA.
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Methods: We evaluated baseline data from 206 Veterans with KOA in a clinical trial designed to examine the effect of
physical activity incentives and corticosteroid injections on patient-reported pain and function. During a pre-
randomization enrollment period, sleep was measured using the validated patient-reported Pittsburgh Sleep Quality
Index (PSQI) and objective sleep duration by wrist activity monitors (Fitbit). PSQI scores above 5 and average total
sleep time (TST) less than 7 hours were considered ‘inadequate’ based on prior definitions. Self-reported knee pain
and objectively measured regional pain sensitivity were assessed with the Knee Injury and Osteoarthritis Outcome

Figure 1: Pain measures (KOOS pain on left; pain sensitivity at knee on right) in patients with inadequate sleep duration by Fitbit and inadequate
sleep by self-report, adjusting for age, sex, race, average steps per day, and a diagnosis of anxiety.

Figure 2: Standardized differences in pain sensitivity at the knee and self-reported pain (KOOS pain) by clinical characteristic (standardized regres-
sion coefficients).
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Score (KOOS) and pain pressure threshold testing (PPT) on the participant-identified worse knee, respectively. KOA
severity was measured by the Kellgren-Lawrence (KL) grading system. We used linear regression to model the unad-
justed and adjusted relationship between sleep measures and pain outcomes. We also explored other predictors of
patient-reported pain and pain sensitization in models adjusted for age, gender, race, anxiety, and average daily step
count.

Table 1: Characteristics of patients with adequate and inadequate sleep as defined by self-report and Fitbit objective assessments.
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Results: Inadequate sleep was common; 164 (80%) and 160 (78%) met criteria by subjective and objective assessments,
respectively. Agreement between subjective and objective sleep was poor (κ 0.01). Individuals with inadequate sleep by
PSQI were younger and more likely to have anxiety and depression and had significantly worse PPT at the knee. Those iden-
tifying as Black or another race were more likely than White individuals to have inadequate objective sleep by TST, as were
those with fibromyalgia, higher average step counts, and higher KOOS (Table 1).

In adjusted models, participant-reported sleep was significantly associated with pain sensitivity (PPT) and pain severity
(KOOS pain), while objective sleep was not associated with either measure (Figure 1). The diagnosis of anxiety significantly
increased KOOS pain but not PPT. Both were ameliorated by age (Figure 2).

Conclusion: Most participants had inadequate sleep by both participant-reported and objective measures, illustrating
extent of poor sleep among Veterans with KOA. The report of poor sleep, but not objective assessments of inadequate sleep
duration, was associated with worse pain and worse regional pain sensitivity. These observations suggest that perception of
poor sleep is more relevant to how patients with KOA experience pain. Anxiety and depression were associated with poorer
sleep and were the largest contributors to worse self-reported pain. Further research should elucidate additional mediators
and potential interventions for patients with KOA who report poorer sleep.

Disclosure: D. Azizi: None; S. Wetzel: None;M. Olave: None; R. Gillcrist: None; H. Brubeck: None; D. White: None;
C. Scanzello: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; A. Ogdie: AbbVie,
2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC, 2, Eli Lilly and Company, 2, Gilead, 2, GSK,
2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2; B. England: Boehringer-Ingelheim, 5;
M.Quinones: CVS Caremark, 2, Pfizer, 5;K.Wysham: None; J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, For-
mation Bio, 2, Horizon, 5.

Abstract Number: 0866

Cross-sectional Analysis of Erosive Hand Osteoarthritis and Fracture Risk

AvanikaMahajan1, carolyn mead harvey2, Chris Grilli3 andMegan Sullivan3, 1Mayo Clinic - - Scottsdale, AZ, Phoenix, AZ,
2Mayo Clinic Florida, Jacksonville, FL, 3Mayo Clinic Arizona, Scottsdale, AZ

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: Osteoarthritis – Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Erosive hand osteoarthritis (EHOA) is a subtype of hand OA that primarily impacts the interphalan-
geal joints resulting in subchondral bone erosion and cortical destruction. EHOA is commonly characterized by unique radio-
graphic features such as central erosions and increased inflammatory cytokines suggesting that the pathologic processes
differ from those seen in typical OA. Conflicting data on EHOA and association with BMD have been published with some
hypothesizing it is a disease of skeletal fragility1. Therefore, we hypothesized that EHOA will correlate with risk of fracture.

References

1. McAlindon TE, Driban JB, Roberts MB, Duryea J, Haugen IK, Schaefer LF, Smith SE, Mathiessen A, Eaton C. Erosive
Hand Osteoarthritis: Incidence and Predictive Characteristics Among Participants in the Osteoarthritis Initiative. Arthri-
tis Rheumatol. 2021 Nov;73(11):2015-2024.
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Methods: EHOA patients were identified from the electronic medical record utilizing radiograph reports containing the term
“erosive osteoarthritis” or ICD code. The radiographs were then reviewed to confirm the characteristic changes of central
erosions and joint space narrowing within the distal and middle interphalangeal joints. Patients were excluded if they had
documented autoimmune arthritis. Age and sex matched controls were identified in a 1:3 ratio. Study variables included
BMI, estrogen use, bisphosphonate use and smoking history. The primary outcome was history of fracture at any anatom-
ical site, while secondary outcomes included history of fracture at each anatomic site, identified using ICD-9 and ICD-10
codes. EHOA and control groups were univariately compared for study variables and fractures using equal variance two-
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sample t-tests for continuous variables and Chi-square tests for categorical variables. Difference in fracture risk between
EHOA and control was estimated using logistic regression modeling adjusted for BMI, smoking history, bisphosphonate
use, and estrogen use.

Results: We observed a positive association between EHOA and history of 1) any fracture, 2) fracture with osteoporosis,
and 3) fracture at distinct anatomical sites: wrist and hand fracture; lumbar spine, pelvis and femur; and shoulder and prox-
imal upper extremities fracture. The estimated unadjusted odds ratio (OR) for overall prevalence of fracture was 2.27 (95%
CI: 1.61-3.18; p< .001). The OR was similar after adjusting for BMI, estrogen use, bisphosphonates use, and smoking his-
tory using multivariate regression analysis (OR 2.21 (95% CI: 1.56-3.15; p< .001)). Bisphosphonate use (OR 2.84
(1.97-4.07; p< .001)) and smoking history (OR 1.66 (1.19-2.31; p< 0.003)) were also positively associated with fracture
prevalence after adjusting for covariates.

Conclusion: We observed that patients with EHOA have a higher prevalence of fracture compared with age and gender
matched controls with and without adjustment for potential confounders. Positive association between EHOA and fracture
sites linked to classic osteoporotic areas suggests that osteoporotic fractures may be more common in EHOA. Further
studies are warranted to explore the association between EHOA, risk of fracture and osteoporosis.
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Disclosure: A. Mahajan: None; c. mead harvey: None; C. Grilli: None; M. Sullivan: None.

Abstract Number: 0867

Development of a Remote Patient Monitoring System Based on a Novel
Digital Biomarker for Swelling in Rheumatoid Arthritis

Marc Blanchard1, Cinja Koller2, Jules Maglione3, Patrick Hermann1 and Thomas Hügle3, 1Lausanne University Hospital,
Lausanne, Vaud, Switzerland, 2Doctoral School, Faculty of Biology and Medicine, University of Lausanne, Genève, Vaud,
Switzerland, 3Lausanne University Hospital, Lausanne, Switzerland

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes II: Bad Blood (Serologic and Imaging Biomarkers)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid arthritis (RA) care faces challenges due to a shortage of healthcare providers, an
increasing patient population and the remote locations of many patients. Traditional assessment scores like CDAI and
DAS28-CRP require in-person visits and invasive testing, making remote monitoring unfeasible. Subjective patient-reported
outcomes (PROs) for pain, swelling, and stiffness are unreliable for remote assessments (Kalyoncu et al., 2009; Nikiphorou
et al., 2016). Therefore, there is a need for a comprehensive remote monitoring system that combines PROs with objective,
disease-specific biomarkers. For that reason, we developed DETECTRA, a remote patient monitoring system based on the
combination of an objective digital biomarker for finger joint swelling (Finger Fold Index, FFI) and the collection of RA-specific

Figure 1: Left: DETECTRA’s self-monitoring app user interface with photo taking, painful joints count, visualization of the hands, the finger fold anal-
yses, the evolution of the finger fold index and pain and stiffness patient reported levels. Right: Web-based patient management dashboard with
list of the patients, evolution of finger fold index and reported symptoms, tracking of remote monitoring data.
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PROs like stiffness and pain (Hügle et al., 2022). This system aims to evaluate the implementation of a comprehensive
remote monitoring approach within clinical practice and throughout the RA patient journey, with the objective of enhancing
patient care.

Methods: The DETECTRA system leverages the FFI and PROs within an RA remote monitoring platform. The FFI, derived
from computer vision and convolutional neural network models, calculates joint swelling of Proximal Interphalangeal (PIP)
joints from hand pictures taken by the patient’s phone. The system includes a self-monitoring mobile app for iOS and
Android, allowing users to photograph their hands, select tender joints, and report stiffness and pain. A web-based dash-
board for clinicians integrates these data as into an electronic medical record, providing a comprehensive view of patient
progress. The prototype’s usability and ergonomics are currently being tested through patient and clinician feedback.

Results: The development phase let to the release of a functional prototype of DETECTRA (Figure 1). Initial testing with 8 RA
patients showed the mobile app is user-friendly and efficient in data collection, with patients expressing high interest in reg-
ular use. They reported increased motivation from remote monitoring by their clinician and felt empowered in managing their
disease. Feedback from rheumatologists and key opinion leaders in RA (n=10) highlighted the dashboard’s value in tracking
patient data and visualizing hand images over time. Clinicians appreciated the increased granularity in patient follow-up,
which they believe can enhance overall patient management and treatment response monitoring.

Conclusion: The development of remote monitoring platforms such as DETECTRA, that combine objective biomarkers like the
FFI with disease-specific PROs, is essential for improving RA patient care. Such systems have the potential to address the chal-
lenges of healthcare provider shortages, growing patient populations and remote care needs. Our prototype is undergoing clinical
and patient testing, with future research aimed at validating its effectiveness and optimizing integration into clinical practice.

Disclosure: M. Blanchard: ATREON SA, 4;C. Koller: None; J. Maglione: None; P. Hermann: ATREONSA, 12, Share-
holder; T. Hügle: AbbVie/Abbott, 6, ATREON SA, 4, GlaxoSmithKlein(GSK), 6, Novartis, 6, Roche, 6.
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Autoantibodies to Joint-related Proteins Predict Severe Joint Destruction
in Difficult-to-treat Rheumatoid Arthritis Patients

Inger Gjertsson1, Monica Leu Agelii2, Outi Sareila3, Erik Lönnblom4, Lennart TH Jacobsson5, Lei Cheng4, Kristina
Forslind6, Ingiäld Hafström7, Maria Andersson8 and Rikard Holmdahl9, 1University of Gothenburg, Gothenburg, Sweden,
2Institutionen för medicin, avd för reumatologi och inflammationsforskning, Goteborg, Sweden, 3Karolinska Institutet,
Stockholm, Sweden, 4Karolinska Institute, Stockholm, Sweden, 5Lund University, Malmö, Sweden, 6Lund University,
Department of Clinical Sciences Lund, Section of Rheumatology, Lund, Sweden, 7Karolinska Institutet, Department of
Medicine Huddinge, Division of Gastroenterology and Rheumatology, and Karolinska University Hospital, Stockholm,
Sweden, 8FoU Spenshult, Halmstad, Sweden, 9Department of Rheumatology and Inflammation Research, Institute for
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Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes II: Bad Blood (Serologic and Imaging Biomarkers)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Although treatment of rheumatoid arthritis (RA) has improved there is still a significant number of
patients who never reach low disease activity, known as difficult-to-treat (D2T) RA. D2T RA includes not only
uncontrolled inflammatory disease, but also factors such as chronic pain, comorbidities and treatment-limiting adverse
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events. Here, we study if autoantibodies to peptides from joint-related proteins (JointIDs), known to influence arthritis devel-
opment in animal models and on RA outcome in patients, can predict D2T patients with severe disease at 24 months follow-
up (FU).

Methods: Early untreated RA patients (n=1484) from the Swedish BARFOT cohort were analysed for JointIDs using a bead-
based flow immunoassay (Lonnblom et al., A&R 2023). Patients were classified as D2T based on adapted EULAR recommen-
dations (Nagy et al., ARD 2022), and included if they fulfilled the following criteria: DAS28 > 3.2 at 12 and 24 months, or radio-
graphic progression ≥5 units according to modified Sharp van der Heijde score (mSHS) at 12 or 24 months compared to
baseline, or Patient’s Global Health, VAS > 40 at 12 and 24 months, or glucocorticosteroid dose ≥7. 5 mg daily at 12 and
24 months, and > 2 changes in disease-modifying anti-rheumatic drugs (DMARDs) between baseline and 24 months
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Results: N=269 patients were classified as D2T. Compared to the non-D2T group (n=1215), a higher proportion of D2T
patients were female, younger, and positive for anti-CCP (Table 1). Also, they had higher DAS28, erythrocyte sedimentation
rate and more tender but not swollen joints at diagnosis. Throughout the FU, the D2T patients had more inflammation and
radiographic destruction. All D2T patients changed DMARD 2 to 4 times between baseline and 24 months, while only
21% of non-D2T patients had ≥2 changes.

Using hierarchical cluster analysis, we identified a subgroup of D2T patients (n=19) characterized by rapid joint destruction
and more swollen joints (Figure 1), but not more tender joints. In a multivariate logistic analysis, a higher total mSHS at base-
line (OR 1.6 for 5 units increase, p< 0.001) as well as positivity for the non-citrullinated peptide JointID-111 (OR 4.6, p=0.02),
and the citrullinated peptide JointID-166 (OR 3.3, p< 0.05) were strongly predictive of being in the D2T subgroup at
24months, with AUROC (Area Under the Receiver Operating Characteristic curve) 92%. Positive for anti-CCP or rheumatoid
factor did not change the model.
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Conclusion:We have identified a subset of D2T patients characterized by rapid radiographic progression, identified at diag-
nosis by two distinct JointIDs and radiographic joint destruction. Our results suggest that the deciphering specific immune
responses in RA patients paves the way for precision medicine.

Disclosure: I. Gjertsson: None; M. Leu Agelii: None; O. Sareila: None; E. Lönnblom: None; L. Jacobsson: AbbVie/
Abbott, 1, 6, Eli Lilly, 1, Janssen, 1, 6, Novartis, 1, 6, UCB, 1; L. Cheng: None; K. Forslind: None; I. Hafström: None;
M. Andersson: None; R. Holmdahl: AstraZeneca, 11, Cyxone AB, 2, Vacara AB, 8, 11.
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Deciphering Pathogenic Phenotypes by Multi-modal Deep Single-cell
Blood Immunophenotyping in Individuals At-risk for Rheumatoid Arthritis
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9Accelerating Medicines Partnership® Program: Rheumatoid Arthritis and Systemic Lupus Erythematosus (AMP® RA/SLE)
Network, Boston, MA, 10Division of Rheumatology, Weill Cornell Medical College, New York, NY, 11Hospital For Special
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14Columbia University, New York, NY, 15University of Alabama at BirminghamMedicine, Birmingham, AL, 16University of
Rochester Medical Center, Rochester, 17Rheumatology Research Group, Institute for Inflammation and Ageing, NIHR
Birmingham Biomedical Research Center and Clinical Research Facility, University of Birmingham, Birmingham,
United Kingdom, 18QMUL, Bromley Kent, United Kingdom, 19University of Rochester Medical Center, Rochester, NY,
20University of Colorado, Denver, CO, 21Broad Institute of MIT and Harvard, Boston, MA, 22Oklahoma Medical Research
Foundation, Oklahoma City, OK, 23Brigham and Women’s Hospital, Boston, MA, 24Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA, USA, Boston, MA, 25University of Colorado Denver Anschutz Medical Campus,
Aurora, CO, 26Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 27University of Colorado, Aurora, CO
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Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes II: Bad Blood (Serologic and Imaging Biomarkers)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease with currently no effective prevention
strategies. Single-cell technologies have been recently used to investigate established RA heterogeneity, but it is unknown
if the immune populations identified from RA tissues are playing important roles in blood during the preclinical phase of dis-
ease. Thus, identifying pathogenic immune phenotypes in individuals who can be at risk for future RA, “At-Risk RA”, is cru-
cial to establishing prevention strategies.

Methods: We applied scalable computational strategies on mass cytometry data to deeply characterize immunophenotypes in
blood fromAt-Risk individuals of clinical subpopulations based on antibodies to citrullinated protein antigens (ACPA) and first-degree
relative (FDR) (n=52), and from established RA (n=67), and healthy controls (n=48) (Figure 1A-B). Further, we employed CITE-seq
data to blood from At-Risk individuals (n=46), established RA (n=69), and healthy controls (n=25) to validate our findings.
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Figure 1: Overview of mass cytometry analytical strategy, clustering, and classifications for At-Risk RA and established RA individuals.
A. Description of study design regarding patient recruitment, clinical classification, and computational strategies. B. Gating strategy for mass
cytometry data to determine selected immune cell populations. C. Identifications of specific T cell populations that were associated with At-Risk.
Cells in UMAP are colored in red (expansion) or blue (depletion) and p-value is shown as well. D. Distributions of cell neighborhood correlations
and odds ratios. Error bars for odds ratio represent 95% confidence intervals. E. RA immunophenotype score utilizing RA-specific cell type abun-
dances to quantify and distinguish At-Risk individuals from control. For each cell type, all p-values from the covarying neighborhood analysis test
were p = 1e-3. We incorporated clusters that are significantly associated with RA (adjusted p < 0.05) to model the RA immunophenotype score.
We calculated RA immunophenotype score based on cell type abundances multiplied by corresponding major cell type proportions and enrich-
ment scores for each cell type, F. Distribution of RA immunophenotype score across individual samples from RA, At-Risk, and controls; **** p <
0.0001, * p < 0.05, G. Receiver operating characteristic (ROC) analysis to evaluate the classification performance of RA immunophenotype score
in distinguishing At-Risk from control. Areas under the curve (AUC) with 95% confidence intervals were described. All the analyses are adjusted for
age and sex, H. Experimental design of the CITE-seq data, I. Scatter plot displaying the correlation between RA immunophenotype scores for
overlapping individuals (n=124) derived from CyTOF data and CITE-seq data, J. Scatter plot showing the correlation between odds ratios for
At-Risk association for various T cell clusters. Significantly associated clusters in the CyTOF analysis are labeled, K. UMAP plot of T cells from
CITE-seq data. CCR2+ CD4+ T cells are labeled and colored in blue, L, Heatmap showing normalized expression levels of Th17-related genes
across different helper T cell subsets, M. UMAP plots depicting the expression patterns of Th17-related surface proteins.
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Results: Through integrative and disease association analyses, we quantified the immune populations and uncovered significant
cell expansions in At-Risk individuals compared with controls, including CCR2+ T helper cells, T peripheral helper cells (Tphs),
type 1 T helper cells, and GZMB+ effector memory T cells that re-express CD45RA (TEMRA) cytotoxic T cells (Figure 1C-D).
We further validated the At-Risk associations of these T cell phenotypes using our validation cohort of 57 At-Risk and 23 healthy
individuals. In addition, we found that CD15+ classical monocytes were highly expanded in ACPA-negative At-Risk, and an acti-
vated PAX5low naïve B cell population was expanded in ACPA-positive individuals who also had an FDR with RA. Further, we
developed a “RA immunophenotype score” classification method based on the degree of enrichment and the abundance of cell
states relevant to established RA using mixed-effect modeling and logistic regression (Figure 1E). We found this score signifi-
cantly distinguished At-Risk individuals from the controls (p=0.039 and AUC >0.6) (Figure 1F-G). In CITE-seq data (Figure 1H),
we observed significant correlation of both RA immunophenotype scores (Figure 1I) and At-Risk-association effect size of T cell
subsets (Figure 1J) between those derived fromCyTOF data and those obtained fromCITE-seq data, reinforcing the robustness
and reliability of our scoring method across diverse technological platforms. Finally, we discovered high expression of
Th17-related genes in CCR2+CD4+ T cells in CITE-seq data (Figure 1K-M).

Conclusion: We systematically characterized altered circulating immune phenotypes in At-Risk individuals, and immuno-
phenotypical differences among ACPA+ and FDR At-Risk subpopulations. Our classification model may provide a promising
approach to understand the pathogenesis of RA with the goal to developing preventive strategies.

Disclosure: J. Inamo: None; J. Keegan: None;A. Griffith: None; T. Ghosh: None;A. Horisberger: None;K. Howard: None;
J. Pulford: None; E. Murzin: None; B. Hancock: None; T. Eisenhaure: None; S. Dominguez: None; M. Gurra: None;
S. Gurajala: None; A. Jonsson: Pfizer, 6; J. Seifert: None;M. Feser: None; J. Norris: None; Y. Cao: None;W. Apruzzese:
Pfizer, 3; S. Bridges: None; V. Bykerk: BMS, 5, Pfizer, 1; S. Goodman: Novartis Corporation Pharmaceuticals, 5, UCB, 1;
L.Donlin: Bristol-Myers Squibb(BMS), 2, Karius, Inc., 5, Stryker, 2;G. Firestein: Eli Lilly, 5; J. Bathon: None;L.Hughes: None;
D. Tabechian: Amgen, 12, share holder;A. Filer: None;C. Pitzalis: AbbVie/Abbott, 2, 5, 6, AnaptysBio, 2, 5, Exagen, 2, Jans-
sen, 2, 5, 6, Kinikska, 2, Novartis, 2, 5, Pfizer, 5, Sanofi, 2, 5, 6; J. Anolik: None; L. Moreland: None; N. Hacohen: None;
J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics,
Inc., 5, 10; C. Cuda: None; H. Perlman: Abbvie, 2, AnaptysBio, 12, Speaking, advising, consulting, or providing educational
programs, Exagen, 2, Janssen, 2, Kiniksa, 2; M. Brenner: GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Moderna,
2; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2; J. Sparks:
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; M. Holers: None;
K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher,
5, 6; J. Lederer: None;D.Rao: Amgen, 6, AnaptysBio, 2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5,GlaxoSmithKline, 2, HiFi-
Bio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2; F. Zhang: None.
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Dahlqvist5, Petros Sfikakis6, Patrick Dessein7, Linda Tsang8, Carol Hitchon9, Hani El Gabalawy10, Virginia Pascual
Ramos11, Irazu Contreras Yanez12, Iris Jazmín Colunga Pedraza13, Dionicio Galarza-Delgado14, jose Ramon Azpiri-
Lopez15, Anne Grete Semb16, Piet Van RIel17, Durga P Misra18, Patrick Durez19, Brian Bridal Logstrup20, Ellen Margrethe
Hauge21, George Kitas22 and Sarah Ormseth23, and An inTernationAl Cardiovascular Consortium for Rheumatoid
Arthritis (ATACC-RA), 1Harbor-UCLA Medical Center and the Lundquist Institute, Torrance, CA, 2Mayo Clinic, Rochester,
MN, 3University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 4Hospital Universitario Marques de
Valdecilla, Santander, Spain, 5Umeå University, Umeå, Sweden, 6Joint Academic Rheumatology Program, School of
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7University of Witwatersrand, Johannesburg, South Africa, 8University of Witwatersrand, Johanessburg, South Africa,
9University of Mannitoba, Winnipeg, Canada, 10University of Mannitoba, Winnipeg, MB, Canada, 11Instituto Nacional de
Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Federal District, Mexico, 12Instituto Nacional de las Ciencias
Medicas y Nutricion Salvador Zubiran, Mexico City, Mexico, 13Division of Rheumatology, University Hospital "Dr. Jose
Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 14UANL Hospital Universitario,
Monterrey, Nuevo Le�on, Mexico, 15Division of Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad
Autonoma de Nuevo Leon, Monterrey, Mexico, 16Diakonhjemmet Hospital, Oslo, Norway, 17Radboud University Medical
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes II: Bad Blood (Serologic and Imaging Biomarkers)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The impact of body mass index (BMI) as a surrogate of body fat content on cardiovascular (CV) risk
in rheumatoid arthritis (RA) is unclear. Obesity associated with higher RA activity among anticitrullinated antibody (ACPA)
positive but not negative patients. Since RA activity predicted CV risk, we hypothesized that obesity may associate with such

Figure 1. The effect of BMI on MACE varied across ACPA status and bDMARD use. Among ACPA negative patients, BMI inversely associated with risk
of MACE in bDMARD users but not nonusers. Among ACPA positive patients the BMI x bDMARD interaction was not significant. ACPA: anticitrullinated
peptide antibodies, bDMARDs: biologic disease modifying antirheumatic drugs, BMI: body mass index, HR: hazards ratio, CI: confidence interval

Figure 2 Among ACPA positive patients, BMI directly associated with risk of MACE ACPA: anticitrullinated peptide antibodies, bDMARDs: biologic
disease modifying antirheumatic drugs, BMI: body mass index, MACE: major adverse cardiovascular events
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risk differently in ACPA positive versus negative patients. Biologic disease modifying antirheumatic drugs (bDMARDs) control
inflammation, mitigate CV risk and may alter body composition in RA. We posited that BMI may influence CV risk differently in
bDMARD users versus nonusers. Lastly, ACPA status influenced effectiveness of certain bDMARDs. We therefore evaluated
the association of BMI with CV risk in RA and whether this relationship varied across ACPA status and bDMARD use.

Methods: We studied 3646 RA patients free of CV disease upon registration to an International consortium. Main outcome was
incidentmajor adverse CV events (MACE) encompassing non-fatal myocardial infarction, non-fatal stroke, or CV death.Missing data
were imputed usingmultiple imputation with 10 repetitions. Multivariable Coxmodels stratified by center risk evaluated the impact of
body mass index (BMI), ACPA positivity, bDMARD use, as well as the two and three way interactions of BMI with ACPA positivity
and/or bDMARD use on risk of MACE after adjusting for age, gender, diabetes, hypertension, family history of CV disease, smoking,
total cholesterol to high-density lipoprotein cholesterol ratio, 28-joint disease activity score with ESR, and RA duration.

Results: Throughout 21,061 patient years, 170 first MACE events were recorded. After multivariable adjustment, the main
effects of BMI (HR 1.02, 95% CI 0.98-1.05, p=0.343) and bDMARD use (HR 1.49, 95% CI 0.75-2.96, p=0.251) on MACE
risk were not significant, while ACPA positivity was (HR 1.45, 95% CI 1.03-2.05, p=0.036). This was qualified by a significant
three way interaction between BMI, bDMARD use and ACPA (p-interaction< 0.001), indicating that the effect of BMI on
MACE varied across ACPA status and bDMARD use. In ACPA negative patients, the bDMARD × BMI interaction was signif-
icant (p< 0.001) such that BMI inversely associated with risk of MACE in bDMARD users (HR 0.38, 95% CI 0.25-0.57, p<
0.001) but not nonusers (HR 0.99, 95% CI 0.92-1.06, p=0.790, Figure 1). In ACPA positive, while the bDMARD ×BMI inter-
action (p=0.689) and bDMARD main effect (HR 1.27, 95% CI 0.60-2.68, p=0.528) were not significant, there was a main
effect of BMI on MACE (HR 1.04, 95% CI 1.01-1.07, p=0.038, Figure 2). Considering the interaction between ACPA and
BMI stratified by bDMARD use, ACPAs modified the effect of BMI on MACE risk in bDMARD users (p-interaction< 0.001).
Among users, BMI associated with MACE in ACPA negative (as above) but not positive patients (HR 1.00, 95% CI
0.87-1.15, p=0.969). In bDMARD nonusers, the ACPA × BMI interaction (p=0.117), BMI (HR 1.02, 95% CI 0.99-1.05,
p=0.178), and ACPA main effects (1.41, 95% CI 0.99-2.02, p=0.059) were not significant.

Conclusion: Higher BMI predicated greater MACE risk in ACPA positive patients; in ACPA negative, BMI was inversely
associated with risk of MACE only among bDMARD users.

Disclosure: G. Karpouzas: Janssen, 1, 2, Scipher, 1; E. Myasoedova: None;M. Gonzalez-Gay: None; a. Corrales-Mar-
tínez: None;S. Rantapaa-Dahlqvist: None;P. Sfikakis: None;P. Dessein: None; L. Tsang: None;C.Hitchon: None;H. El
Gabalawy: None; V. Pascual Ramos: None; I. Contreras Yanez: None; I. Colunga Pedraza: None;D. Galarza-Delgado:
None; j. Azpiri-Lopez: None; A. Semb: None; P. Van RIel: None; D. Misra: None; P. Durez: None; B. Bridal Logstrup:
None;E. Hauge: Aarhus University, 5, AbbVie/Abbott, 2, 5, 6, 12, principal trial investigator/site investigator for trials, Danish
Regions Medicine Grants, 5, Danish Rheumatism Association, 5, Galapagos, 5, Merck/MSD, 6, Novartis, 2, 5, 6, 12, princi-
pal trial investigator/site investigator for trials, Novo Nordic Foundation, 5, Roche, 5, Sanofi, 6, Sobi, 6, SynACT, 1, 12, prin-
cipal trial investigator/site investigator for trials, UCB, 6; G. Kitas: None; S. Ormseth: None.
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Axel Hueber5, Eugen Feist6, Prof. Dr. Mario Zaiss1, Gerd Burmester7, Frank Behrens8, Dr. Michaela Koehm9, Prof.
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SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes II: Bad Blood (Serologic and Imaging Biomarkers)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid arthritis (RA) is an chronic inflammatory disease that is frequently treated with tumor
necrosis factor inhibitors (TNFi). Little is known about predictors of response to TNFi. As clinical response in RA is measured
by composite scores that contain a substantial number of subjective patients-orientated domains (pain, global disease per-
ception) we speculated that patients with high disease representation in the central nervous system (CNS) may respond bet-
ter to TNFi than patients in whom the disease is less represented in the CNS.

Methods: Phase 3,international multicenter, double-blind, placebo-controlled, parallel-group study with active RA patients.
All patients underwent a functional MRI (fMRI) scan of the CNS at baseline measuring central nervous system CNS activation
(voxels) by joint compression. Patients were stratified according to fMRI (high voxel, HV; low voxel, LV) and randomized 2:1
into treatment with the TNFi certolizumab-pegol (CZP) or placebo (PLB). The primary efficacy analysis compared the per-
centages of patients reaching low disease activity (LDA) according to DAS28 (≤3.2) at week 12. In addition, exploratory
multi-parametric MRI assessment of brain anatomy and function was performed and analyzed with machine-learning
approaches.

Results: 148 RA patients were screened and 139 patients were randomized to the HV-CZP arm(N=49), the LV-CZP
arm (N=43) or PLB arm(N=47)patients. LDA was achieved by28/49 (57%) in HV-CZP,19/43 (44%) in LV-CZP
and12/47 (26%) in PLB group at week 12. Response in the HV-CZP group but not in the LV-CZP group were signif-
icantly (p< 0.002) different from PLB group. HV-CZP and LV-CZP responses differed from placebo in patient-oriented
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148 patients were screened in total, but 9 patients had to be excluded: 8 patients did not fulfill all inclusion criteria and 1 patient was not able to
perform fMRI. Finally 139 patients were randomized into 3 groups: 92 patients received Certolizumab-Pegol (CZP), and were allocated to 2 differ-
ent groups, stratified by the fMRI results at baseline: 49 patients were included in the high voxel count (HV-CZP)- group and 43 patients were
included in the low voxel count (LV-CZP)- group. 47 patients were assigned to the placebo control (PLB) group.

3D surface visualization of activated volumes.
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outcomes (pain, patients global) but were similar in objective measures (CRP, joint swelling).The multi-parametric MRI
together with machine learning confirmed, that only fMRI voxel size was able to separate CZP and PLB with an accu-
racy of 95.2%

Conclusion: High disease-associated CNS activation,measured by fMRI,predicts good clinical response of RA patients
to TNFi.

Disclosure: J. Rech: Novartis, 1, 2, 6, Sobi, 1, 2, 6, UCB, 1, 2, 6; P. Hess: None; K. Tascilar: None; D. Schenker:
None; v. schönau: None; M. Sergeeva: None; J. Prade: None; S. Kreitz: None; M. Sulvakumar: None; L. Konerth:
None; S. Strobelt: None; M. Englbrecht: AbbVie, 2, Sanofi, 6; P. Hueber: None; E. Feist: AbbVie, 2, 6, Galapagos,
2, 5, 6, Lilly, 2, 5, 6, Medac, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, Roche, 2, 6, Sobi, 2, 6; P. Zaiss: None; G. Burmester: Abb-
Vie, 2, Amgen, 2, BMS, 2, Galapagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2; F. Behrens: AbbVie, 2, 6, Boehringer Ingel-
heim, 2, 6, Bristol Myers Squibb, 2, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Genzyme, 2, 6,
Gilead, 2, 6, Janssen, 2, 5, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi, 2, 6, UCB, 2, 6;
D. Koehm: None; P. Baerwald: None; D. Finzel: None; D. Kleyer: None; P. Voll: None; D. Roesch: None;
P. Doerfler: None; P. Damjanov: None; P. Da Silva: None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta,
6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6.
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Investigating the Natural Improvement of Rheumatoid Arthritis During
Pregnancy

Matthew Wright1, Dana Goin2, Mette Kiel Smed3, Nicholas Jewell4, J Lee Nelson5, Merete Hetland6 and Damini
Jawaheer7, 1Children’s Hospital Oakland Research Institute/Northwestern University, Chicago, 2UCSF, San Francisco,
CA, 3Juliane Marie Centret, Copenhagen, Denmark, 4UC Berkeley, Berkeley, CA, 5University of Washington and Fred
Hutchinson Cancer Center, Seattle, WA, 6Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark,
7Children’s Hospital Oakland Research Institute/Northwestern University, Chicago, IL
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Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Pregnancy can induce a natural improvement of rheumatoid arthritis (RA) in 50-75% of women with
the disease, while others may worsen or remain unchanged. Since the mechanism(s) underlying this phenomenon remains
unknown, we sought to identify longitudinal gene expression changes associated with RA improvement or worsening during
pregnancy in our unique prospective pregnancy cohort of RA and healthy women from Denmark.

Methods: Blood samples were collected before pregnancy (T0) and at each trimester (T1, T2, T3) from 19 RA and 14 healthy
women. RA improvement/worsening during pregnancy was assessed using the Clinical Disease Activity Index (CDAI). Gene
expression levels at each timepoint were evaluated using bulk RNA-sequencing. Longitudinal Generalized Estimating
Equation (GEE) models were fitted to identify genes whose expression patterns were associated with pregnancy when RA
improved or worsened. An interaction term (pregnancy status x improved/worsened) was included to determine whether

1836

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



improvement/worsening during pregnancy significantly modified that association. Fold-changes in expression between
timepoints or groups were assessed by differential expression analysis. Co-expression network analysis and functional
enrichment were also performed.

Results:Of the 19womenwith RA, 14 improved during pregnancy (RAimproved) and 5worsened (RAworsened). When compared
to healthy women, both groups demonstrated significant differential expression at the T0 baseline. However, as RA improved
during pregnancy, gene expression profiles of the RAimproved women becamemore similar to those of the healthy women, with
most (86%) of the genes differentially expressed (DE) [vs healthy] at T0 being no longer DE at T3. On the other hand, when RA
worsened, several genes became newly DE in the RAworsened group at T3 [vs healthy], including candidates (e.g. TUBB2B) pre-
viously reported to be over-expressed in the RA synovium or associated with angiogenesis. In the longitudinal GEE models,
among the RAimproved women, numerous genes showing pregnancy-associated expression from T1 or T2 remained significant
until T3, with their expression increasing with each trimester. These included several genes with neutrophil-related functions. In
the RAworsened women, patterns of expression associated with each pregnancy trimester differed from those in the RAimproved

women, with an enrichment in GO terms related to neutrophil and B cell function. Additionally, some candidate genes previ-
ously implicated in RA had longitudinal expression patterns associated with pregnancy, and those associations differed
between the RAimproved and RAworsened groups (significant interaction term in GEE model). Expression levels of some of these
genes (e.g. PADI4) increased significantly with advancing pregnancy when RA worsened, but not when RA improved.

Conclusion: Our data suggest that the candidate genes with significant pregnancy-associated associations that differed
between the RAimproved and RAworsened groups may play a role in modulating RA disease activity during pregnancy. These
results warrant further investigations in a larger cohort.

Disclosure: M. Wright: None; D. Goin: None; M. Kiel Smed: None; N. Jewell: None; J. Nelson: Chimerocyte Inc, 8;
M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to
my institution, no personal fee, Eli Lilly, 5, 12, Paid to my institution, no personal fee, Medac, 6, 12, Paid to my institu-
tion, no personal fee, Merck/MSD, 5, 12, Paid to my institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to
my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my institution, no personal fee, UCB, 6, 12, Paid to my institu-
tion, no personal fee; D. Jawaheer: None.
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Epigenetic Control of Pathogenic CD4 T Cell Polarization During
Progression to Rheumatoid Arthritis (RA)
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Nhung Tran2, Yudong He2, Samir Rachid Zaim1, Padmapriyadarshini Ravisankar2, Jessica Garber2, Palak Genge2, Kevin
Lee2, Regina Mettey2, Cole Phalen2, Sugandhika Khosa2, Marie Feser3, Fan Zhang4, David Boyle5, Kristine Kuhn4, Kristen
Demoruelle6, Cate Speake7, Jane Buckner8, Ananda Goldrath1, Thomas Bumol9, V. Michael Holers10, Peter Skene1, Gary
Firestein11, Xiaojun Li1, Kevin Deane12, Troy Torgerson13 and Mark Gillespie1, 1Allen Institute for Immunology, Seattle, WA,
2Allen Institute for Immunology, Seattle, 3Division of Rheumatology, University of Colorado School of Medicine, Aurora,
CO, 4University of Colorado, Aurora, CO, 5UCSD, La Jolla, CA, 6University of Colorado Anschutz Medical Campus, Golden,
CO, 7Benaroya Research Institute at Virginia Mason, Seattle, 8Benaroya Research Institute, Seattle, WA, 9Allen Institute for
Immunology, San Diego, CA, 10University of Colorado, Denver, CO, 11University of California, San Diego, San Diego, CA,
12University of Colorado Denver Anschutz Medical Campus, Aurora, CO, 13Allen Institute for Immunology, Enumclaw, WA
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Background/Purpose: Multiple T cell subsets, including Th1, Th17 cells, and Tfh/Tph, contribute to rheumatoid arthritis
(RA) pathology. Clinical trials have shown efficacy of T cell co-stimulation modulation with abatacept in delaying clinical RA
onset, indicating T cell involvement prior to clinical RA. However, the mechanisms by which T cell subsets contribute to pro-
gression to disease remain incompletely understood. In this study, we investigated 1) the CD4 T cell activation program in a
group of ACPA+ individuals who later convert to clinical disease and 2) the epigenetic and transcriptomic profiles in CD4
naïve cells prior to clinical RA.

Methods: We conducted scRNA-seq profiling of peripheral blood mononuclear cells (PBMCs) from 16 ACPA+ individuals
(Converters) over a period of up to 2 years before they developed clinical RA. Additionally, we performed simultaneous trimo-
dal single cell profiling in ACPA+ at-risk individuals (ARI, n=7) and ACPA- controls (Controls, n=5). Non-negative matrix fac-
torization (NMF) was used to project our data to a human CD4 T cell gene program reference (Yasumizu et al. 2024),
followed by Leiden clustering. Cluster frequency was centered log-ratio transformed (CLR) then evaluated by linear mixed
models. In multimodal data, differential chromatin accessibility was evaluated using MOCHA and transcription factor activi-
ties were inferred by ChromVAR.

Results: In converters, we identified 19 non-naïve CD4 T cell clusters, of which 4 showed increased frequencies (p< 0.05)
during progression to clinical RA. These clusters included: PDCD1+CXCR5+ ICOS+ Tph/Tfh-like C15 and C16; CCR6+-
KLRB1+RORA+ C13 Th17-like; BCL2high C4, suggesting a bias towards Tph/Tfh and Th17 phenotypes among these
cells. Furthermore, these 4 clusters shared a common gene signature enriched for LIMS1, FYB1, NEAT1, MAF. (Fig 1) By
integrating the surface protein, transcriptomic and epigenomic data, we found significant enrichment of NFATs, less FOXP3
motif (p< 0.05), and upregulation of calcium–calcineurin related gene expression in ARI compared to HC. Moreover, we dis-
covered an IL-21 enhancer region in CD4 naive cells specifically enriched in ARI (p.adj< 0.01). (Fig 2) Notably, this region was
enriched in the naive and Tfh cells compared with other T cell subsets in a publicly available human tonsil dataset (King et al
2021), suggesting an epigenetic imprint in the naïve cells connected to Tfh development.

Fig 1. Pathogenic CD4 polarization gene programs are associated with progression to RA in converters (A) UMAP of non-naive CD4 T cells clus-
tered using NMF factors on gene programs identified as discriminating by Yasumizu et al. (B) Dot plot of the key marker genes used to identify the
specific T helper phenotypes. Circle color indicates mean transcript detection; circles are sized proportional to the number of cells with transcript
detection. (C) Line plot of centered log-ratio (CLR) transformed frequency changes as converters progress to clinical disease. Each participant’s
longitudinal series is connected by a line with the group trendline shown (heavy yellow line). P-values indicated the association of CLR with time
to disease conversion in a linear mixed model adjusted for age, sex, and BMI.
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Conclusion: Our results showed that CD4 T effector programs in converters were biased towards Tfh/Tph and Th17 devel-
opment during progression to clinical RA, with a shared underlying gene signature suggesting a common activation process
may lead to the development of phenotypically distinct CD4 effector cells in RA development. Integrative cross-sectional
analyses in APCA+ ARI indicated enhanced TCR signaling occurred in naïve cells with an epigenetic imprint linked to Tfh
development. Overall, our results suggest that epigenetic reprogramming of naïve cells contributes to the dysregulation of
T cell activation in ACPA+ individuals prior to development of clinical RA, and provide mechanistic evidence for T cell target-
ing in an at-risk period for preventing or delaying clinical RA.

Disclosure: Z. He: None; P. Venkatesan: None; A. Savage: None; M. Glass: None; L. Okada: None; U. Krishnan:
None; C. Bennett: Adaptive Biotechnologies, 11, Eli Lilly, 12, I manage a project at Allen Institute that is funded by Eli
Lilly; N. Tran: None; Y. He: None; S. Rachid Zaim: None; P. Ravisankar: None; J. Garber: None; P. Genge: None;
K. Lee: None; R. Mettey: None; C. Phalen: None; S. Khosa: None;M. Feser: None; F. Zhang: None; D. Boyle: None;
K. Kuhn: Pfizer, 5, UCB, 2; K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; C. Speake: Cour Pharma,
5, Gentibio, 2, Sanofi, 1; J. Buckner: Aro Biotherapeutics, 2, BridgBio, 2, Bristol-Myers Squibb(BMS), 2, Gentibio,

Fig 2. Epigenetic imprint of CD4 naive cells in ARI is linked with NFAT-calcium–calcineurin pathway and Tfh development (A) Three-way nearest
neighbor UMAP of CD4 T cells in the trimodal dataset. (B) UMAP of CD4 naive cells based on RNA and ATAC modalities, colored by cells from
ARI or Controls. (D) ChromVAR Z-scores of NFAT family and FOXP3 inferred by chromatin accessibility. Wilcoxon tests were used to compare
Z-scores between ARI and Controls, pseudobulked by samples. (E) Heatmap of scaled gene expression of selected genes in the NFAT-cal-
cium–calcineurin pathway. (F) Gene track plot of IL21 gene accessibility in CD4 naive cells in ARI, Controls, and the delta between ARI and Con-
trols. The red box highlights the 500 base pair peak that is significantly different, with adjusted p-values < 0.01.
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Foundation, 5, Moderna, 2, Omeros, 11; A. Goldrath: ArsenalBio, 1, Foundery Innovations, 1; T. Bumol: Omeros, 4;
V. Holers: None; P. Skene: None; G. Firestein: Eli Lilly, 5; X. Li: None; K. Deane: Boehringer-Ingelheim, 5, Bristol-
Myers Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; T. Torgerson: None;
M. Gillespie: Novo Nordisk, 3, 11, Omeros, 3, 11.
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Defining a Protective Role for Mucosal-associated Invariant T (MAIT) Cells
in Spontaneous Cutaneous Lupus Erythematosus

Grace Crossland1, Lindsay Mendyka2, Michael Constantinides3 and Sladjana Skopelja-Gardner1, 1Dartmouth Geisel
School of Medicine, Lebanon, NH, 2Dartmouth Hitchcock Memorial Hospital, Lyme, NH, 3Scripps Research Institute, San
Diego, CA
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Figure 1. MAIT cell expansion attenuates lupus skin disease in MRL-lpr mice. A) Representative lesion scores quantified by extent of erythema,
scaling, thickness, and alopecia. B) MAIT cell numbers in ear skin by genotype as determined by 5-OP-RU-loaded MR1 tetramer staining (n =
7-8 per group; One-way ANOVA, *p < 0.05, **p < 0.01). C) Experimental design for MAIT expansion via topical 5-OP-RU (1mM) in female MRL-
lpr mice beginning at 8 weeks old. D) Lesion (score > 5) prevalence in 5-OP-RU and vehicle treated groups ( n = 4 per group; Log-rank test, *p
< 0.05). E) Time to 50% lesion score reduction (Student’s t-test, n = 3 per group; *p < 0.05; one vehicle mouse died before 50% lesion resolution
and one 5-OP-RU treated mouse never developed skin lesions, hence these are not included in the analysis in C).
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Background/Purpose: Systemic lupus erythematosus (SLE) is a leading cause of death in young females, and 70-85% of
patients experience skin disease (cutaneous LE, CLE). The mechanisms of CLE pathogenesis remain unknown, and current
treatments rely on broad immunosuppressive agents. Mucosal-associated invariant T (MAIT) cells, innate-like T cells that
respond to microbial-derived antigens, have tissue repair capacity at homeostasis but are reduced in CLE skin. We hypoth-
esize that restoring MAIT cell pools in non-lesional CLE-like skin will attenuate disease.

Methods: To test if expanding MAIT cells slows CLE development, female MRL-lpr mice were treated topically with the
MAIT cell antigen 5-OP-RU (1mM) weekly starting at 8 weeks of age, and skin lesions were photographically documented
and quantified by extent of erythema, scaling, thickness, and alopecia (Fig. 1A). To assess how MAIT cell expansion affects

Figure 2. MAIT cell expansion leads to Treg expansion and reduction in inflammatory mediators in non-lesional MRL-lpr skin. A) Experimental
design for expansion of MAIT cells by topical 5-OP-RU (1mM) application in female 8 weeks old B6 and Mrl-lpr mice. B-C) MAIT (CD3+TCRb
+gdTCR-MR1-5OPRU+) and Treg (CD4+Foxp3+) levels (percent and number) in the skin were quantified by flow cytometry at takedown. D)
mRNA levels of inflammatory genes in B6 and Mrl-lpr skin, relative to Gapdh, with MAIT expansion (5-OP-RU, red) vs. vehicle (blue) quantified
by qPCR at takedown. Statistical significance was determined by (B) Student’s t-test, (C) Pearson’s correlation analysis and (D) Two-way ANOVA
with multiple comparisons; n=5-10 per group; *p < 0.05; **p < 0.01).
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skin immune and inflammatory environment, 8-week-old female MRL-lpr mice were treated with 5-OP-RU topically every
48 hours for 4 total applications (Fig. 2). Skin immune and inflammatory environment was assessed by flow cytometry
and qPCR.

Results: Analogous to the observations in the skin of lupus patients, MRL-lpr mice have fewer MAIT cells in non-lesional skin,
compared to the control MRL/MpJ and B6 strains (Fig. 1B). Weekly topical application of the MAIT cell antigen 5-OP-RU,
beginning prior to lesion development (Fig. 1C), reduced the prevalence of severe skin lesions compared to vehicle treated
controls (Fig. 1D). Of the mice that did develop lesions, those that received 5-OP-RU displayed accelerated lesion healing
(Fig. 1E). On average, 5-OP-RU-treated mice exhibited 50% reduction in lesion score 7 days faster than vehicle treated con-
trols. 5-OP-RU topical application effectively expanded MAIT cells in Mrl-lpr skin (Fig. 2A). Surprisingly, MAIT expansion was
accompanied by a concurrent increase in regulatory T cells (Treg) in the skin (Fig. 2B), and Treg numbers positively correlated
with MAIT cell numbers (Fig. 2C). Moreover, MAIT cell expansion with 5-OP-RU reduced the high baseline expression of
inflammatory (Il-6, Tnf ) and cytotoxic (Ifng, Gzmb) genes in MRL-lpr skin, to the low levels of healthy B6 skin (Fig. 2D).

Conclusion: Topical application of the MAIT cell antigen 5-OP-RU slows development and progression of CLE-like lesions,
suggesting a protective role for these cells in the skin. The concurrent expansion of Treg supports a potential immunosup-
pressive mechanism by which MAIT cells downregulate the expression of inflammatory and cytotoxic mediators in MRL-
lpr skin associated with lesion development.

Disclosure: G. Crossland: None; L. Mendyka: None; M. Constantinides: None; S. Skopelja-Gardner: None.

Abstract Number: 0875

Targeted IL-15 Muteins Provide Selective Expansion of KIR+ CD8
Regulatory T Cells, with the Potential to Ameliorate Disease in
Autoimmune Patients with Deficient CD8 Treg Populations

Daniel Patton, Alex Chen, Justin Bowser, Kaelen Encarnacion, Jennifer Gardell, Emily Gilbertson, Susan Julien, Meghan
Maurer, Brent Meengs, Nadine Morgan, Allison O’Rourke, Cong Tan, Jon Therriault, Kristine Swiderek and Courtney
Crane, Mozart Therapeutics, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: T Cell Biology & Targets in Autoimmune & Inflammatory Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: CD8 Treg, characterized in human peripheral blood mononuclear cells (PBMC) by expression of
inhibitory killer immunoglobulin receptors (KIRs), regulate immune balance by eliminating self-reactive and potentially patho-
genic CD4 T cells. Control of pathogenic CD4 T cells appears impaired in patients with rheumatoid arthritis and systemic
lupus erythematosus (SLE), in part due to reduced CD8 Tregs prevalence and functions. Animal models of rheumatologic
diseases suggest that increasing the prevalence of CD8 Treg may correct immune system imbalance and reduce autoim-
mune disease pathology and progression.

Methods: IL-15 is a pleiotropic cytokine that results in activation and proliferation of various lymphocyte populations. IL-15
expands CD8 Treg effectively in vitro, but also expands conventional CD8 and NK cells. To limit the effects of IL-15 to CD8
Treg, we developed an antibody tethered IL-15 mutein. Point mutations at IL-15 residues that interact with the IL-15
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receptor chains can reduce binding affinity between the IL-15 mutein and the IL-15 receptor complex, resulting in a mutein
that has greatly reduced potency across all cell subsets. Fusion of the IL-15 mutein to a cell specific targeting antibody
restores IL-15 mutein functions only in select immune cell subsets.

Results: In this study, we investigated the selective activation and expansion of CD8 Treg cells using a CD8 Treg-targeted
IL-15 mutein in vitro and in vivo. The mutein demonstrated minimal activity in potentially pathogenic cell populations while
effectively expanding CD8 Treg from patients with SLE, RA and Sjogren’s in vitro. RNA and TCR sequencing confirmed that
IL-15 mutein expanded the same populations of CD8 Treg cells as wild-type IL-15, and maintained CD8 Treg functional
capacity of pathogenic CD4 cells elimination in vitro.

In vivo experiments using C57BL/6 mice showed that a targeted IL-15 mutein selectively expanded the CD8 Treg population
by thirty-fold within 4 days, with sustained expansion detected up to 14 days after a single dose. Experiments using NSG
mice engrafted with human PBMCs to cause a rapid onset of highly inflammatory acute graft versus host disease (GvHD),
confirmed a five-fold increase in CD8 Treg eight days after targeted IL-15 mutein administration, compared to equimolar
non-targeted IL-15 mutein administration or untreated mice.

Conclusion: Our data show that a targeted low affinity IL-15 mutein can be used to selectively activate and expand a func-
tional CD8 Treg population in vitro and in vivo. Our data support the therapeutic potential of this approach to selectively
increase the prevalence of a functional CD8 Treg population in rheumatologic disease patients that have a reduced preva-
lence of CD8 Treg and to ameliorate disease.

Disclosure: D. Patton: Mozart Therapeutics, 3, 11; A. Chen: Mozart Therapeutics, 3, 11; J. Bowser: Mozart Therapeu-
tics, 3, 11; K. Encarnacion: Mozart Therapeutics, 3, 11; J. Gardell: Mozart Therapeutics, 3, 11; E. Gilbertson: Mozart
Therapeutics, 3, 11; S. Julien: Mozart Therapeutics, 3, 11;M. Maurer: Mozart Therapeutics, 3, 11; B. Meengs: Mozart
Therapeutics, 3, 11; N. Morgan: Mozart Therapeutics, 3, 11; A. O’Rourke: Mozart Therapeutics, 3, 11, Sana Biotech-
nology, 3; C. Tan: Mozart Therapeutics, 3, 11; J. Therriault: Mozart Therapeutics, 3, 11; K. Swiderek: Mozart Thera-
peutics, 3, 4, 11; C. Crane: Mozart Therapeutics, 3, 10, 11.

Abstract Number: 0876

C-CAR168 as a Novel Anti-CD20/BCMA Bispecific Autologous CAR-T
Therapy for the Treatment of Autoimmune Diseases

jiaqi Huang1, Xin Yao1, Xiaobing Luo1, Xiaoteng Lv2, Yutian Wei2, Michael Patrick1, Fei Wang2, Yi Hong2 and Yihong Yao1,
1AbelZeta Inc., Rockville, MD, 2AbelZeta Inc., Shanghai, China (People’s Republic)

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Abstracts: T Cell Biology & Targets in Autoimmune & Inflammatory Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: B cells are pivotal in autoimmune disease pathogenesis as they produce autoantibodies and
undergo aberrant maturation processes, and B-cell dysregulation and the production of autoreactive long-lived plasma cells
(LLPCs) have been identified as a possible mechanism in chronic disease. Recently anti-CD19 and anti-BCMA Chimeric
Antigen Receptor T cells (CAR-T) treatment, which targets B cells and plasma cells, have shown promising early clinical
results in the treating various autoimmune diseases. This suggests the importance to targeting both B cells and plasma cells
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to eliminate pathogenic autoantibodies. However, there is debate about whether CD19 is the most appropriate B cell target.
Evidence from B cell malignancies suggests that CD20 CAR-T might result in better survival in diffuse large B-cell lymphoma
(DLBCL) than CD19 CAR-T and could even be effective in patients relapsing after CD19 CAR-T therapy. Therefore, we have
developed C-CAR168, a novel fully human CD20/BCMA bi-specific autologous CAR-T cell product, for the treatment of
autoimmune diseases.
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Methods: Cell-based function assays, including cytokine release and cell killing, were used to determine the specificity and
reactivity of C-CAR168, and we performed in vivo function studies using immunodeficient mouse xenograft models. A whole
genome human membrane proteome array and healthy human tissue immunohistochemistry assays using a rabbit Fc con-
jugated scFv of C-CAR168 were performed to evaluate the off-tumor toxicity. Potential carcinogenicity risks of C-CAR168
were examined using IL-2 independent growth in vitro and colony formation in the soft-agar assays.

Results: Results of C-CAR168 cell function assays showed antigen specificity and reactivity of C-CAR168, and cell killing
experiments demonstrated its specific cytotoxicity to CD20 and/or BCMA expressing target cells. Our results also demon-
strated the activation and cell killing of C-CAR168 in the presence of in vitro generated age-associated B cells (ABC), a dis-
tinct B cell subset highly expanded in autoimmune diseases and associated with disease activity. In studies using
immunodeficient mouse xenograft models, a single dose of C-CAR168 at 1×106, 5×106 and 10×106 CAR-T cells/mouse
effectively inhibited the growth of CD20 and BCMA double positive target cells (K562-CD20-BCMA) in B-NDG mice. The
in vivo efficacy of C-CAR168 on CD20 or BCMA single positive cells were also evaluated in A549-CD20 xenograft and
MM.1S xenograft models, and C-CAR168 had anti-target cell activity at the dose level of 3×106 and 5×106 cells/mouse in
both models. The results of membrane proteome array and healthy human tissue immunohistochemistry assays confirmed
that C-CAR168 is specific to CD20 and BCMA proteins. In addition, using IL-2 independent growth and colony formation
assays, we demonstrated that the transformation or tumorigenicity risk of C-CAR168 cells are minimal.

Conclusion: Based on the promising in vitro/in vivo efficacy results and safety data, C-CAR168 is being evaluated in clinical
trials to treat patients with a variety of autoimmune diseases that are refractory to standard therapy.

Disclosure: j. Huang: AbelZeta Inc., 3, 11; X. Yao: AbelZeta Inc., 3, 11; X. Luo: AbelZeta Inc., 3, 11; X. Lv: AbelZeta
Inc., 3, 11; Y. Wei: AbelZeta Inc., 3, 11;M. Patrick: AbelZeta Inc., 3, 11; F. Wang: AbelZeta Inc., 3, 11; Y. Hong: Abel-
Zeta Inc., 3, 11; Y. Yao: AbelZeta Inc., 3, 4, 11.

Abstract Number: 0877

Zasocitinib (TAK-279) Displays High Levels of TYK2 Inhibition and No
Inhibition of JAK 1/3 Compared with Licensed TYK2 and JAK Inhibitors

Shailly Mehrotra1, Yasuyo Sano1, Elizabeth Wilson1, Chandrasekar Durairaj2, Kok-Fai Kong1, Guliang Xia3, Faith
Dunbar3, Taylor Spector1, Christopher Bunick4 and Iain McInnes5, 1Takeda Development Center Americas, Inc.,
Cambridge, 2Takeda Development Center Americas, Inc., Cambridge, MA, 3Takeda Development Center Americas, Inc,
Cambridge, 4Yale University School of Medicine, New Haven, 5University of Glasgow, College of Medical Veterinary and
Life Sciences, Glasgow, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Zasocitinib (TAK-279), an oral, allosteric, selective, tyrosine kinase 2 (TYK2) inhibitor in late-stage
clinical development for the treatment of immune-mediated inflammatory diseases including psoriatic arthritis, was devel-
oped using AI-assisted compound design to create a next-generation TYK2 inhibitor with >1.3 millionfold greater affinity
for TYK2 than Janus kinase (JAK)1/2/3.1

Methods: Whole blood culture from 12–13 healthy volunteers was used to characterize concentration–response (defined as
percentage inhibition) curves for TYK2- (IL-12/18 IFN-γ) and JAK1/3- (IL-2 pSTAT5) dependent pathways for zasocitinib and
licensed TYK2 and JAK inhibitors. Statistical modeling determined the relationship between concentration and percentage
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inhibition, and half-maximal inhibitory concentration (IC50) values were estimated. Plasma concentrations at clinically relevant/
approved doses for each drug were simulated using population pharmacokinetic models from the literature. The time over which
plasma concentrations exceeded the IC50, as well as the percentage daily inhibition, were compared between drugs for each
pathway.

Results: Simulated plasma concentrations remained above the TYK2 IC50 for 24 hours for zasocitinib 30 mg QD versus
3 hours for deucravacitinib 6 mg QD, and 0 hours for baricitinib 4 mg once daily [QD], tofacitinib 10 mg twice daily [BID]
and upadacitinib 30 mg QD (Table 1, Figure 1). Daily inhibition of TYK2 was 91% for zasocitinib 30 mg and 23% for deucra-
vacitinib 6 mg, and minimal TYK2 inhibition was observed for baricitinib 4 mg, upadacitinib 30 mg and tofacitinib 10 mg (0–
8%; Figure 2). Simulated plasma concentrations of zasocitinib 30 mg and deucravacitinib 6 mg did not reach the JAK1/3
IC50, and those of baricitinib 4 mg, upadacitinib 30 mg and tofacitinib 10 mg remained above the JAK1/3 IC50 for 24 hours
(Table 1, Figure 1). Daily inhibition of JAK1/3 was 0% for zasocitinib 30 mg and 3% for deucravacitinib 6 mg versus 91–97%
for baricitinib 4 mg, upadacitinib 30 mg and tofacitinib 10 mg (Figure 2).

Conclusion: Zasocitinib exhibits selective inhibition of TYK2-mediated signaling, with greater and longer inhibition than deucra-
vacitinib at its clinical dosage, without affecting JAK1/3-mediated signaling. These data show selective inhibition of TYK2 offers
a distinct cytokine receptor inhibition profile versus when JAK is inhibited, and may contribute to an improved safety profile.
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Reference:

1. Leit S et al. J Med Chem 2023;66:10473–96.

Disclosure: S. Mehrotra: Takeda, 3, 11; Y. Sano: Takeda, 3, 11; E. Wilson: Takeda, 3, 11; C. Durairaj: Takeda, 3, 11;
K. Kong: Takeda, 3, 11;G. Xia: Takeda, 3, 11; F. Dunbar: Takeda, 3, 11; T. Spector: Takeda, 3, 11;C. Bunick: Almirall,
2, 6, 12, Investigator; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene, 2, Com-
pugen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6.

Abstract Number: 0878

YY1 a Potential Modulator of IL17/IL23 Axis in Psoriasis Disease

vinod kumar, Tammana Sharma, Rahul Mahajan, Tarun Narang, Sunil Dogra and Sanjeev handa, PGIMER, Chandigarh,
Chandigarh, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriasis is an inflammatory skin disease that progresses and worsens if left unattended. IL17 plays
a pivotal role as a pathogenic trigger. Despite Th17 cells, keratinocytes also serve as a significant source of IL17 in the skin.
These cells adopt immune-like behavior when exposed to inflammatory stimuli. Yet, the precise factors and mechanisms
prompting this transition remain unclear. Here, we investigated the involvement of YY1 in determining this transition using
the in vitro psoriasis disease model.

Methods: An invitro psoriasis like model was developed by exposing Keratinocyte (HaCat cell line) cells to imiquimod.
Treated cells were analyzed for enhanced inflammation (IL17/IL23) and proliferation (INV, KRT5, FLG, and KRT14) by
RTPCR and MTT assay. The expression of YY1 was also noted in treated cells using RTPCR and WB. To establish a rela-
tionship with YY1 and IL17/IL23 axis, YY1 was overexpressed in the cells and processed further to analyze the alteration
in the expression of IL17/IL23 using RTPCR and WB. For confirmation, we also knocked down YY1 in the presence of imi-
quimod and analyzed cells for IL17/IL23 expression.
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Results: Imiquimod treated HaCat cells became inflammatory and hyperproliferative after 48 hours of incubation. The
expression of IL17 and IL23 was 3-fold and 2-fold higher in the treated cell than the control. There was also a significant
increase in INV, KRT5, FLG, and KRT14 expression. We also observed about 3.5-fold higher expression of YY1 in the
treated cells. To confirm the YY1-IL17/IL23 relation, the induced YY1 overexpression was able to enhance the IL17 expres-
sion by 6-fold and the IL-23 expression by 4.5-fold. Similarly, in imiquimod YY1 knockout cells along with YY1, IL17/IL23
expression was also reduced.

Conclusion: The findings of this study highlight that the therapeutic intervention of YY1 can aid in controlling psoriasis. YY1
is in direct association with disease exacerbating cytokines like IL17/IL23. Targeting these through YY1 can be an alternative
approach.

Disclosure: v. kumar: None; T. Sharma: None; R. Mahajan: None; T. Narang: None; S. Dogra: None;
S. handa: None.

Abstract Number: 0879

A Novel, Oral, Allosteric Inhibitor of Tyrosine Kinase 2 (TYK2)
Demonstrates In Vitro Potency, Selectivity, and In Vivo Efficacy
in Mouse Models of Psoriasis

Razika Hussein1, Pamela Tsuruda1, Shahab Mortezaei1, Nicky Ferdyan1, Christopher Wegerski2,
Karthik Srinivasan1, Gavin Hirst1 and Neelufar Mozaffarian1, 1Atomwise Inc., San Francisco, 2Atomwise Inc.,
San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Tyrosine kinase 2 (TYK2), a member of the Janus kinase (JAK) family, plays a key role in sev-
eral inflammatory diseases. Orthosteric, small molecule inhibitors of TYK2 can also bind other JAK family members
(JAK1, 2 and/or 3), which complicates their therapeutic profile. Allosteric inhibitors, which target the pseudokinase
(JH2) domain of TYK2, show greatly improved selectivity, providing efficacy in immune disorders without concurrent
JAK inhibition. Although there are allosteric TYK2 inhibitors in development, efficacy matching that of the anti-IL-23
biologics has not yet been achieved, and there remains a need for a more efficacious oral agent. Here we describe
a new drug candidate, ATMW-DC, a novel, potent, and selective allosteric inhibitor of human TYK2, discovered using
the AtomNet® artificial intelligence-enabled drug discovery platform. The objective of this study was to determine the
biochemical and cellular potency and selectivity of ATMW-DC and to evaluate its efficacy in mouse models of
psoriasis.

Methods: The potency and selectivity of ATMW-DC were determined in biochemical competition assays and cellular
cytokine-induced STAT (signal transducer and activator of transcription) phosphorylation assays. ATMW-DC was also
evaluated in a mouse pharmacodynamic (PD) model, where ear swelling and IL-17A levels were measured after
4 days of subcutaneous IL-23 injection ± oral ATMW-DC (Doses 1 and 2). An acute model of psoriasis, based
on imiquimod (IMQ)-induced skin inflammation, was used to evaluate efficacy of ATMW-DC (Doses 3 and 4) via
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histological and clinical assessments and disease-relevant cytokine/chemokine levels in the skin. ATMW-DC Doses
1 and 3 were selected to target the human whole blood IC90 while Doses 2 and 4 targeted the IC99. In both stud-
ies, deucravacitinib was used as a positive control (at a dose targeting clinically relevant exposures).

Results: ATMW-DC exhibited potency (TYK2-JH2 IC50= 12pM) and selectivity for TYK2-JH2 (≥350-fold over JAK1, 2 or 3) in
biochemical binding assays. Against a kinome panel, ATMW-DC demonstrated a high degree of selectivity with a partition
index (PTYK2-JH2) of 0.98. In cellular cytokine assays, ATMW-DC inhibited IL-12-induced pSTAT4 (IC50= 18nM) with >460-fold
selectivity over JAK1/2-signaling cytokines (IL-6/pSTAT3 IC50 >8.5μM, GM-CSF/pSTAT5 IC50 >8.3μM). In vivo, ATMW-DC
showed dose-dependent inhibition of ear swelling (65-69%) and IL-17A cytokine levels (11-73%) in an IL-23-driven PDmodel.
In the IMQ-induced mouse model of psoriasis, oral administration of ATMW-DC resulted in significant inhibition of inflamma-
tion, as measured by daily PASI summed scores (p < 0.001), spleen weight (p < 0.001), histopathology scores (p < 0.001),
and skin cytokine/chemokine levels (p < 0.001 inhibition of IL-17A, GM-CSF, and TNF and p< 0.05 for CCL3).

Conclusion: ATMW-DC is a novel, oral, potent and selective allosteric inhibitor of TYK2. The in vitro profile and in vivo effi-
cacy of ATMW-DC (in both the IL-23 PD and IMQ mouse models) support its further development for the treatment of auto-
immune and autoinflammatory diseases driven by TYK2-mediated pathways.

Disclosure: R. Hussein: Atomwise Inc., 3, 11; P. Tsuruda: Atomwise Inc., 3, 11; S. Mortezaei: Atomwise Inc., 3, 11;
N. Ferdyan: Atomwise Inc., 3, 11;C. Wegerski: Atomwise Inc., 3, 11; K. Srinivasan: Atomwise Inc., 3, 11;G. Hirst: Atom-
wise Inc., 3, 4, 11; N. Mozaffarian: Atomwise Inc., 3, 4, 11, Eli Lilly, 12, Stocks, Eliem, 12, Stocks, Gilead, 12, Stocks.

Abstract Number: 0880

Investigating the SRPK-1-VEGF-A Alternative Splicing Pathway
AsaTherapeutic Target in Arthritis

Charles Besidonne1, Andrew Benest1, Kim Chisholm1, Jonathan Morris2, Lucy Donaldson3, Jeanette Woolard4 and
David Bates1, 1University of Nottingham, Nottingham, United Kingdom, 2University of New South Wales, New South
Wales, New South Wales, Australia, 3Versus Arthritis UK, Nottingham, United Kingdom, 4University of Nottingham,
Nottingham, England, United Kingdom

Figure 1. ATMW-DC demonstrates dose-dependent inhibition in mouse models of psoriasis.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Alternative pre-mRNA splicing of Vascular Endothelial Growth Factor-A (VEGF-A) produces
pro-angiogenic (VEGF-Axxxa) or anti-angiogenic (VEGF-Axxxb) isoforms that contribute to angiogenesis in inflam-
matory arthritis. Isoform expression is regulated by post-translational modification of serine-arginine-rich splicing
factor-1 (SRSF-1) by Serine Arginine Protein Kinase 1 (SRPK-1). Increased expression of the anti-angiogenic
VEGF-A isoform (VEGF-Axxxb) could be a potential therapeutic target for inflammation and pain in inflammatory
arthritis. We therefore tested the hypothesis that VEGF-A165b is expressed, and VEGF splicing is regulated in
synovial fibroblasts in culture.

Methods: Normal human fibroblast-like synoviocytes (HFLS) were stimulated with Tumour necrosis factor alpha(TNF-a) and
interleukin-1 beta (IL-1b) and with an SRPK-1 inhibitor in-vitro. The effect of TNF-a and IL-1b on VEGF-A splice variant
expression, with and without SRPK1 inhibition, was measured using RT-PCR and ELISA. Normal HFLS were fixed and
immuno-stained for SRSF-1 and SRSF-2.

Results: Treatment with TNF-a and IL-1b (20ng/ml) caused the early nuclear translocation of SRSF-1 after 2h. Treatment
with IL-1b led to a switch in splicing to the pro-angiogenic VEGF-A165a isoform at mRNA level after 24h. Increased associ-
ation of SRSF-1 and CLK-1 was observed within nuclear speckles, indicating that this splicing is regulated by an SRSF-
1-CLK-1--SRSF-2 interaction. Co-incubation with the SRPK-1 Inhibitor decreased the association of SRSF-1 to nuclear
speckles and reversed the early nuclear translocation of SRSF-1.

Conclusion: Tumour necrosis factor- alpha and interleukin-1 beta regulate the alternative splicing pathway of VEGF-A in
fibroblast-like synoviocytes via SRPK-1

Disclosure: C. Besidonne: None; A. Benest: None; K. Chisholm: None; J. Morris: None; L. Donaldson: None;
J. Woolard: None; D. Bates: None.

Abstract Number: 0881

Cytokine Profile of Newly Diagnosed Patients with Isolated Polymyalgia
Rheumatica

Patricia Harkins1, Sharon Cowley2, Robert Harrington3, David Kane4, Jean Dunne5, Niall conlon6 and Richard
Conway7, 1Trinity College Dublin, Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin,
Ireland, 3St. James’s Hospital, Dublin, Dublin, Ireland, 4Tallaght University Hospital & Trinity College Dublin,
D24, Ireland, 5Trinity College Dublin, Dublin, 6Trinity Colleg Dublin, Dublin, 7Trinity College Dublin, Dublin,
Ireland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Despite polymyalgia rheumatica (PMR) being the most common inflammatory rheumatic disease in
those over the age of 50 years, there remains a significant unmet need for a reliable serum biomarker of disease activity, to
aid the diagnosis, and the identification of disease relapse. The aim of this pilot study was to evaluate the levels of 7 serum
cytokines in a cohort of newly diagnosed PMR patients.

Methods: 15 consecutive patients, who had active, untreated PMR were recruited from a fast track PMR clinic. Those with
signs, symptoms or imaging confirmation of GCA were excluded. The following circulating cytokines were then measured
using ELISA on participants serum: MCP-1(CCL2), interleukin-6 (IL-6), CXCL9 (MIG), MIP-1 alpha (CCL3), Tumour necrosis
factor alpha (TNF-α), interleukin-1 beta (IL-1β) and interleukin-17A (IL-17A). The statistical analysis was performed using
STATA MP Version 18.

Results: A total of 15 patients with PMR were studied (33% female; 67% male). The mean age was 71.71 (SD 5.97). In ref-
erence to defined manufacturer parameters, at diagnosis serum MCP-1 levels were elevated in 14/15 (93%), with a median
level of 732.5pg/ml (571, 921). Serum IL-6 levels were elevated in 10/15 (67%) with a median level of 11.85 pg/ml (6.05,
31.8). CXCL9 was elevated in 14/14 (100%), with a median level of 2184pg/ml (1180, 3897.5). Levels of MIP-1 alpha were
elevated in 4/14 (28.6%) patients, with a median level of 91.1 pg/ml (76.5, 105). IL-1β was elevated in 2/15 (13.3%) with a
median level of 0.445pg/ml (0.27, 0.815). TNF-α was elevated in 1/15 (6.7%) with a median level of 15.35pg/ml (12.85,
16.8). Finally, IL-17A was only available in 6 patients, with 5/6 (83%) demonstrating increased levels, with a median IL-17A
level of 3.02 (2.89,3.27).

Conclusion: Our pilot study has demonstrated the potential utility of serum CXCL-9, MCP-1 and IL-17A in the diagnosis of
those with isolated PMR. Our study offers the advantage of inclusion of an isolated PMR cohort, who are naïve to any treat-
ment including steroid. Our findings provide promise for future large scale prospective studies exploring the role of these
cytokines in PMR, which may also facilitate a deeper understanding of the inflammatory and immune mechanisms underly-
ing PMR pathophysiology.

Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; R. Harrington: None;D. Kane: None;
J. Dunne: None;N. conlon: None;R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos, 6, Jans-
sen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6.

Abstract Number: 0882

Brepocitinib, a Selective TYK2/JAK1 Inhibitor Under Evaluation for the
Treatment of Dermatomyositis, Reduces Inflammatory Cytokine
Signaling and Interferon-induced Apoptosis in Primary Human Epidermal
Keratinocytes

Jǐrí Vencovský1, Alexandra Goriounova2, Lisa McConnachie2 and Brendan Johnson2, 1Institute of Rheumatology and
Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 2Priovant
Therapeutics, Durham, NC
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Background/Purpose: Dermatomyositis (DM) is characterized by inflammatory and degenerative changes of skin and
muscle and upregulation of Type I IFN-regulated gene and protein levels in the blood, muscle, skin, and endothelium. Type
I IFN and other pro-inflammatory cytokines relevant to DM signal through the JAK-STAT pathway, and serum levels of IFN-β,
IL-6, and IL-10 correlate with cutaneous disease activity, which is marked by exaggerated keratinocyte apoptosis and poses
a significant unmet need for many patients. Brepocitinib is a novel TYK2/JAK1 inhibitor that has demonstrated efficacy at
preventing Type I IFN-induced damage in human myotubes in vitro and may also be uniquely suited to improving skin man-
ifestations by inhibiting IL-6, IFN-β, and IL-10 signaling via TYK2 and/or JAK1. Currently, once-daily (QD) oral brepocitinib
(15 and 30 mg) is being evaluated in a double-blind, randomized, placebo-controlled Phase 3 study in patients with active
DM (NCT05437263; VALOR Study).

Methods: To assess the potential of brepocitinib in treating cutaneous manifestations of DM, brepocitinib was used to treat
IFN-stimulated normal human epidermal keratinocytes (HEKa). Briefly, HEKa were pretreated with 130 nM (unbound Cavg of
30 mg QD) or 1 μM brepocitinib for 2 hours and then stimulated with 1 ng/mL Type I IFN, 10 ng/mL IFN-γ, or both, for
24 hours. JAK-STAT signaling in keratinocytes was assessed via western blotting for phosphorylated STAT1 and STAT3;
DM-relevant IL-6, IL-12, CXCL10 (IP-10), CCL2 (MCP-1), and ICAM-1 transcript levels were assessed with qPCR; and ker-
atinocyte apoptosis was quantitated with flow cytometry via annexin V staining.

Figure 1: Brepocitinib significantly inhibits STAT3 phosphorylation in HEKa cells. N=3 replicates per condition. Control bar represents the matched
stimulation alone. ** = p < 0.01, *** = p <0.001 using a one-sample T-test.

Figure 2: Brepocitinib significantly reduces IL-6 gene expression in HEKa cells. N=3 replicates per condition. Control bar represents the matched
stimulation alone. * = p < 0.05, ** = p < 0.01, *** = p <0.001 using a one-sample T-test.
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Results: Brepocitinib significantly reduced STAT3 phosphorylation in a concentration-dependent manner with all
brepocitinib-treated phosphorylated STAT3 ratios between 0.20 and 0.35 of stimulated control (Figure 1). Brepocitinib
130 nM also significantly reduced STAT1 phosphorylation after stimulation with Type I IFN or IFNγ. Similarly, brepocitinib sig-
nificantly reduced IL-6 gene expression in a concentration-dependent manner with brepocitinib-treated IL-6 expression
levels between 0.31 and 0.69 of control (Figure 2). There were similar concentration-dependent reductions in IL-12, IP-10,
MCP-1, and ICAM-1 gene expression levels. Finally, brepocitinib significantly reduced keratinocyte apoptosis and
decreased the relative percentage of necrotic/late apoptotic cells by 28 to 61% depending on the stimulation condition
(Figure 3).

Conclusion:Cutaneous disease activity in DM is marked by pro-inflammatory cytokine upregulation via the JAK-STAT path-
way and aberrant keratinocyte apoptosis. Brepocitinib significantly reduced STAT1 and STAT3 phosphorylation in IFN-
stimulated HEKa. In addition, brepocitinib led to concentration-dependent reductions in pro-inflammatory gene expression
levels, including IL-6, and normalized apoptosis to basal levels in IFN-stimulated HEKa. These data provide further support
for the potential of once-daily oral brepocitinib to be effective for the treatment of active DM, a hypothesis currently being
tested in the ongoing Phase 3 VALOR study.

Disclosure: J. Vencovský: AbbVie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius, 6, Galapagos, 2, Horizon,
2, Merck/MSD, 6, Octapharma, 6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; A. Goriounova: Priovant Therapeutics
Inc, 3; L. McConnachie: Priovant Therapeutics Inc, 3; B. Johnson: Priovant Therapeutics Inc, 3, 11.

Abstract Number: 0883

The Study of 62 Circulating Soluble Factors Is Able to Predict
the Lack of Response to MTX Treatment in Recently
Diagnosed DMARD Naïve Rheumatoid Arthritis Smoker
and Non-Smoker Patients

Jorge Monserrat1, Cristina Bohorquez2, Ana Maria G�omez3, Elena Rabad�an Rubio4, Raquel S�anchez3, Atusa
Movasat5, Lucia Ruiz4, Fernando Albarran Hernandez6, Miguel Ángel Ortega1, Ana Perez6 and Melchor Alvarez-Mon7,
1Universidad de Alcal�a. IRYCIS, Alcal�a de Henares, Madrid, Spain, 2Hospital Universitario Príncipe de Asturias, Alcal�a
De Henares, Madrid, Spain, 3Universidad de Alcal�a, Alcal�a de Henares, Madrid, Spain, 4Hospital Universitario
Principe de Asturias, Alcal�a de Henares, Madrid, Spain, 5Hospital Universitario Príncipe de Asturias, Madrid, Spain,
6Hospital Universitario Principe de Asturias, Alcala de Henares, Madrid, Spain, 7Universidad de Alcal�a. HUPA. IRYCIS,
Madrid, Spain

Figure 3: Brepocitinib is protective against apoptosis in HEKa cells. N=3 replicates per condition. * = p < 0.05, ** = p < 0.01, **** = p < 0.0001 using
a two-way ANOVA with Dunnett’s multiple comparisons test.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Cytokines & Cell Trafficking Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a highly inflammatory severe chronic autoimmune disorder with an
inadequate activation of the immune cells. These cells are responsible for releasing large amounts of inflammatory cyto-
kines, chemokines and soluble receptors directly involved in the pathophysiology and chronicity of RA. Methotrexate
(MTX) is a commonly used Disease-modifying anti-rheumatic drugs (DMARD) in RA patients. Unfortunately, a relevant
percent of these patients do not respond to MTX and need to initiate biological treatments. We are now able to mea-
sure a simultaneously huge number of soluble factors which could help us to understand the lack of response of
patients to different treatments and their association with risk factors such as smoking. The potential role of these sol-
uble factors in the MTX clinical response in early RA remains under discussion. The objective of this work is to study
the behavior of 62 circulating soluble factors (table 1) in recently diagnosed DMARD naïve RA patients treated with
MTX along the first 6 months of follow up according to their MTX response and, additionally, to the presence or
absence of smoking.

Methods: Serum samples from 54 RA patients at 0, 3 and 6 months of MTX treatment and 24 healthy controls (HC) were
obtained. The 62 circulating soluble factors were quantified by a luminex milliplex assay. Samples were tested in a Magpix®

system and analyzed using the Analyst 5.1 software. The results were analyzed with SPSS29(IBM). Additionally, an unsuper-
vised principal component analysis (PCA) was performed for identify different clusters.

Table 1. Soluble factors, cytokines and receptors used in this study

Figure 1. Volcano plot represents the soluble factors significantly increased or decreased in recently diagnosed DMARD naïve RA patients accord-
ing to the MTX response at baseline.(NR, Non-Responder; R, Responder)
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Results: Firstly, we have analyzed which soluble factors are able to predict the lack of response of RA patients to MTX. Thus, non-
responders to MTX present increased levels of IL6, IL12p70, sCD40L, TGFa, MCP1, IFNg, IL17A, IL17F and decreased levels of
IL5, IL10 and RANTES at the beginning of treatment compared to responders (figure 1). Secondly, we have analyzed the behavior
of soluble factors according to the response toMTX at 6months. Non-responders presented elevated levels of IL18, IL-6R, CD40L,
TGFA, IL8, IL17F and decreased RANTES compared to responders. Thirdly, we have analyzed the influence of smoking on the
inflammatory condition of these patients, and whether it is related to the lack of response to MTX during the first 6 months. We have
found significant differences that have allowed us to clustering the soluble factors into main four groups: a cluster that differentiates
non-responder smoker from responder smoker patient, a cluster in which cytokines remain elevated in smoker patients, whether
they are responders or not, other in which soluble factors remain elevated regardless of whether they smoke or respond to MTX,
and a cluster that differentiates in non-smoker patients the response or non-response to MTX (table 2).

Conclusion: Soluble factors are able to predict whether or not the patient will respond to MTX and if they remain inflamed at
6 months. We have been able to differentiate soluble factors involved in the lack of response to MTX treatment due to smok-
ing from those associated exclusively with the disease itself. The individualized study of altered soluble factors in RA-patients
could help to perform a better precision treatment.

Disclosure: J. Monserrat: None; C. Bohorquez: None; A. G�omez: None; E. Rabad�an Rubio: None; R. S�anchez:
None; A. Movasat: None; L. Ruiz: None; F. Albarran Hernandez: None; M. Ortega: None; A. Perez: None;
M. Alvarez-Mon: None.

Abstract Number: 0884

Genetic Architecture Divergence in Sjögren’s Disease Subphenotypes and
Populations: Genome-wide Association Study of Ro/SSA+ and Ro/SSA-
Cases in European Populations

Marcin Radziszewski1, Astrid Rasmussen2, Bhuwan Khatri2, Kandice Tessneer2, Elena Pontarini3, Michele Bombardieri4,
Maureen Rischmueller5, Marie Wahren-Herlenius6, Marika Kvarnström6, Torsten Witte7, Hendrika Bootsma8, Gwenny
Verstappen9, Frans Kroese9, Arjan Vissink10, Sarah Pringle9, Athanasios Tzioufas11, Clio Mavragani12, Alan Baer13, Marta
Alarcon-Riquelme14, Javier Martin15, Xavier Mariette16, Gaetane Nocturne16, Jacques-Olivier Pers17, Jacques-Eric

Table 2. We have analyzed the influence of smoking on the inflammatory state of recently diagnosed DMARD naïve RA patients according to the
MTX response.
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Gottenberg18, Wan-Fai Ng19, Caroline Shiboski20, Kim Taylor21, Lindsey Criswell22, Blake M. Warner23, A. Darise Farris2,
Judith James2, Robert Hal Scofield2, Joel Guthridge2, Daniel Wallace24, Swamy Venuturupalli25, Michael Brennan26,
Juliana Imgenberg-Kreuz27, Lars Rönnblom27, Eva Baecklund27, Maija-Leena Eloranta27, Lara Aqrawi27, Øyvind Palm28,
Johan Brun29, Daniel Hammenfors29, Malin Jonsson29, Silke Appel29, Sara Magnusson Bucher30, Helena Forsblad-
d’Elia31, Thomas Mandl32 and Christopher Lessard2, 1University of Oklahoma Health Sciences Center, Oklahoma City,
OK, 2Oklahoma Medical Research Foundation, Oklahoma City, OK, 3Queen Mary University of London, London,
United Kingdom, 4Centre for Experimental Medicine and Rheumatology, The William Harvey Research Institute, Queen
Mary University of London, London, United Kingdom, 5RheumatologySA, Adelaide, Australia, 6Karolinska Institutet,
Stockholm, Sweden, 7Dept of Immunology and Rheumatology, Hannover, Germany, 8Department of Rheumatology and
Clinical Immunology, University of Groningen, University Medical Center Groningen, Groningen, Groningen,
Netherlands, 9University Medical Center Groningen, Groningen, Netherlands, 10University Medical Center Groningen,
Leek, Netherlands, 11LAIKO HOSPITAL, Athens, Greece, 12National and Kapodistrian University of Athens, Athens,
Greece, 13Johns Hopkins University School of Medicine, Baltimore, MD, 14Fundaci�on Progreso y Salud, Andalusian
Government, Granada, Spain, 15Instituto de Parasitología y Biomedicina ‘L�opez-Neyra’, CSIC, PTS Granada, Spain,
Granada, Spain, 16Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 17University of Brest,
Brest, France, 18Rheumatology Department, Strasbourg University Hospital,, Strasbourg, France, 19Institute of Cellular
Medicine, Newcastle University, Gateshead, United Kingdom, 20University of California San Francisco, San Francisco, CA,
21University of California, San Francisco, CA, 22Genomics of Autoimmune Rheumatic Disease Section, National Human
Genome Research Institute, National Institutes of Health, Bethesda, MD, Bethesda, MD, 23National Institutes of Health,
Bethesda, MD, 24Cedars Sinai Medical Center, Studio City, CA, 25Attune Health, Beverly Hills, CA, 26Atrium Health
Carolinas Medical Center, Charlotte, NC, 27Uppsala University, Uppsala, Sweden, 28University of Oslo, Oslo, Norway,
29University of Bergen, Bergen, Norway, 30Universitetssjukhuset, Orebro, Sweden, 31University of Gothenburg,
Gothenburg, Sweden, 32Lund University, Malmö, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a complex systemic autoimmune disease with 22 genome-wide signifi-
cant (GWS) risk loci [1]. Historically, genomic research has focused on populations of European ancestry (86% of
genome-wide association study (GWAS) populations) [2]. Only five of the 22 GWS SjD risk loci were identified using multi-
ethnic, non-European populations (IRF5-TNPO3, STAT4, TNFAIP3, GTF21RD1-NCF1, IKZF1) [1]. The International Sjög-
ren’s Genetics Network (SGENE) is focused on understanding how genetic variants influence SjD pathology. As sample
sizes and ancestral diversity increase, we can improve analyses of clinical subsets, which few studies have done. The objec-
tive of this GWAS aims to identify new GWS risk loci (p< 5E-08; suggestive: p< 5x10E-5) across SjD cases of European
ancestry, with and without anti-Ro/SSA antibodies (Ro/SSA).

Methods: Institutional IRB/EC approval was obtained. All cases met the 2002 AECG criteria for SjD. A cohort of 5058 cases
and 25943 controls were genotyped on GWAS arrays. After sample quality control, 4855 cases and 25408 controls were
analyzed by logistic regression using the first four principal components as covariates for ancestry. Analyzed subsets
included Ro/SSA+ (n=2898), Ro/SSA- (n=1313) of European ancestry.

Results: GWAS results indicated different genetic architectures in Ro/SSA+ compared to Ro/SSA- cases. Ro/SSA+ cases
showed significant association with the MHC region of chromosome 6 (top HLA SNP rs3130562, OR 3.66 [3.42-3.92],
p=3.09E-308). This association was much lower in Ro/SSA- (top HLA SNP rs12664475, OR 1.25 [1.13-1.38], p=2.54E-
5). Ro/SSA+ GWAS identified 15 GWS loci (Fig.1a). In the Ro/SSA- GWAS, none of the regions surpassed GWS threshold
but 8 regions showed suggestive association: near PLXNA2, PCDH7, IRF5-TNPO3, DLD, LOC100134229, JAK3,
LOC643529, and TMTC1 (Fig.1b). Only 2 of these loci (IRF5-TNPO3 and LOC643529) were in the Ro/SSA+ GWAS at the
suggestive threshold. Deeper interrogation of the IRF5-TNPO3 locus revealed shared and distinct patterns, where the
Ro/SSA- association was more similar to that of primary biliary cholangitis and the Ro/SSA+ association more similar to that
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of systemic sclerosis and lupus. The suggestive JAK3 risk locus was unique to the Ro/SSA- GWAS. Increased JAK3
expression in salivary gland epithelial cells and infiltrating immune cells was identified in SjD [3]. The Ro/SSA- GWAS risk
SNPs are eQTLs to JAK3 in minor salivary gland and lymphoblastoid cell lines.

Conclusion: Our findings highlight the need to study specific subphenotypes to find new loci and understand the genetic
basis of SjD heterogeneity. Our ongoing efforts aim to increase the sample size of disease subsets to reach GWS for
Ro/SSA- of European ancestry. We also are increasing the sample size of SjD cases from non-European ancestries, includ-
ing Asian ancestry (n=915).

References: [1] Khatri, et al. Nat Commun. 2022. DOI: 10.1038/s41467-022-30773-y. [2] Fatumo, et al. Nat Med.
2022. DOI: 10.1038/s41591-021-01672-4. [3] Gupta, et al. Nat Genet. 2023. DOI: 10.1038/s41588-023-01577-7.

Disclosure: M. Radziszewski: None; A. Rasmussen: None; B. Khatri: None; K. Tessneer: None; E. Pontarini: None;
M. Bombardieri: None; M. Rischmueller: Abbvie, 1, 5, 6, Astra Zeneca, 5, BMS, 5, Boehringer-Ingelheim, 6, Eli Lilly,
5, GSK, 5, Horizon, 5, Janssen, 1, 5, LG Chemical, 5, Novatis, 1, 5, Pfizer, 6, Sandoz, 6, UCB, 5;M.Wahren-Herlenius:
None;M. Kvarnström: None; T.Witte: AbbVie, 5, Amgen, 5, AstraZeneca, 6, Bristol-Myers Squibb, 5, Celgene, 5, Chu-
gai, 5, Gilead, 5, GlaxoSmithKlein(GSK), 6, Janssen, 5, Lilly, 5, MSD, 5, Mylan, 5, Novartis, 5, Pfizer, 5, Roche, 5, UCB,

Figure 1. Manhattan plot shows the summary data from the GWAS analysis of SjD Ro autoantibody subphenotypes: (A) Ro/SSA+ and
(B) Ro/SSA-. The log10(P) for each SNP is plotted according to chromosome and base pair position. Loci that exceeded genome-wide signifi-
cance (GWS; p<5xE-8 (red line) or suggestive GWS (p<5E-5 (blue line)) are annotated as the gene closest to the peak SNP.
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5; H. Bootsma: Argenx, 2, AstraZeneca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding, Galapagos, 2, Novartis,
2, 12, Funding, Roche, 2, 12, Funding, Sanofi, 2, UCB, 2; G. Verstappen: None; F. Kroese: None; A. Vissink:
None; S. Pringle: None; A. Tzioufas: Pfizer, 2; C. Mavragani: None; A. Baer: Bristol-Myers Squibb(BMS), 2, iCell
Gene Therapeutics, 2; M. Alarcon-Riquelme: None; J. Martin: None; X. Mariette: Bristol-Myers Squibb(BMS),
2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfizer, 2; G. Nocturne: AbbVie/Abbott, 12, Travel fees,
Amgen, 12, Travel fees, Boehringer-Ingelheim, 6, Novartis, 6; J. Pers: None; J. Gottenberg: AbbVie, 2, BMS,
2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; W. Ng: Argenx, 2, Bristol Myers Squibb,
2, Flagship, 2, IQVIA, 2, Janssen, 2, Novartis, 2, Resolve Therapeutics, 2, Sanofi, 2; C. Shiboski: AI Therapeutics,
1; K. Taylor: None; L. Criswell: None; B. Warner: Mitobridge, Inc., a subsidiary of Astellas Bio, 2, 5, Pfizer, 2;
A. Farris: Johnson and Johnson Innovative Medicine, 5; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnos-
tics, Inc., 5, 10; R. Scofield: Johnson and Johnson Innovative Medicine, 1, Merck, 1; J. Guthridge: AstraZeneca,
5, Bristol-Myers Squibb(BMS), 5; D. Wallace: None; S. Venuturupalli: None; M. Brennan: Lipella, 2, MeiraGTx,
2, SUN pharmaceuticals, 2; J. Imgenberg-Kreuz: None; L. Rönnblom: Ampel Biosolutions, 1, AstraZeneca, 1, 6,
Bayer, 2, BMS, 1, UCB, 1; E. Baecklund: None; M. Eloranta: None; L. Aqrawi: None; Ø. Palm: None; J. Brun:
None; D. Hammenfors: None; M. Jonsson: None; S. Appel: None; S. Magnusson Bucher: None; H. Forsblad-
d’Elia: None; T. Mandl: UCB, 3; C. Lessard: Johnson and Johnson Innovative Medicine, 2, 5, Johnson and John-
son Sjögren’s Disease Advisory Board, 1.

Abstract Number: 0885

Reproducible Single Cell Annotation of Programs Underlying T-cell
Subsets, Activation States, and Functions

Dylan Kotliar1, Michelle Curtis1, Ryan Agnew1, Kathryn Weinand1, Aparna Nathan2, Yuriy Baglaenko1, Yu Zhao1, Pardis
Sabeti3, Deepak Rao4 and Soumya Raychaudhuri1, 1Brigham and Women’s Hospital, Boston, MA, 2Harvard Medical
School, Boston, MA, 3Broad Institute, Boston, MA, 4Brigham andWomen’s Hospital, Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: T-cells play a key role in the pathogenesis of autoimmune disease and in protection against cancer
and infection. Consequently, there is widespread interest in characterizing T-cell states in disease tissue using single-cell
RNA sequencing (scRNA-Seq). However, such data has proven challenging to interpret. scRNA-Seq has revealed a contin-
uum of T-cell states without discrete clusters corresponding to expected subsets (e.g. Th1, Th2, and Th17). Furthermore, it
is unclear how to identify T-cells that have recently been activated by antigen. Understanding the subset and activation sta-
tus of T-cells in disease tissue can shed light on pathogenesis.

Methods: We developed T-CellAnnoTator (TCAT), a computational pipeline that overcomes these limitations of T-cell
scRNA-Seq analysis. TCAT analyzes multiple reference datasets to derive a catalog of gene expression programs (GEPs)
capturing the core functions of T-cells (e.g. polarization states, cytotoxicity, and exhaustion). It then infers the activity of these
programs in new query datasets, enabling users to annotate subsets, antigen-specific activation status, and other GEPs in
their data.

Results: We discovered 46 reproducible GEPs from 1,700,000 T-cells from 700 individuals across 38 tissues and
five diverse disease contexts. These GEPs capture all known major T-cell subsets and several known and novel
antigen-specific activation responses. We show that TCAT predicts T-cell subsets in silico and in vivo with high
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accuracy. We identify associations of GEPs with disease states and highlight the enrichment of T peripheral helper
(Tph) cells in tumors and Covid-19. We show widespread Th2-polarized CD8 T-cells in peripheral blood. We also
document wide variability in the percentage of activated, exhausted, and proliferating T-cells in Rheumatoid Arthritis
synovia and in tumors.

Conclusion: Our software enables users to easily annotate single-cell profiles of T-cells with subsets and activation-
state information, providing insight into which T-cell are being activated by antigens and which are “bystanders”
within disease tissue. The overall strategy can be generalized to all cell types and tissues. We make TCAT publicly
available and have created a repository to host GEP catalogs from new tissues, enabling easy application to new
datasets.

Disclosure: D. Kotliar: None;M. Curtis: None; R. Agnew: None;K.Weinand: None; A. Nathan: None; Y. Baglaenko:
None; Y. Zhao: None; P. Sabeti: Danaher Corporation, 11, Delve Bio, 2, 4, 11, Sherlock Biosciences, 2, 4, 11; D. Rao:
Amgen, 6, AnaptysBio, 2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen,
5, Merck, 5, Scipher Medicine, 2; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock
Ventures, 2.

Figure 1. (A) Schematic of the T-CellAnnoTator (TCAT) pipeline. (B) Three example TCAT outputs in a dataset of rheumatoid arthritis synovial
T-cells. Cells are colored based on their usage of the specified feature on a Uniform Manifold Approximation and Projection (UMAP) embedding.
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Abstract Number: 0886

A Longitudinal Cohort Study Uncovers Plasma Protein Biomarkers
Predating Clinical Onset and Treatment Response of Rheumatoid
Arthritis

Chenxi Zhu1, Siyu He2, Yi Liu3, Rui Sun1 and Yi Zhao4, 1Department of Rheumatology and Immunology, West China
Hospital,Sichuan University, Chengdu, Sichuan, China, chengdu, China (People’s Republic), 2West China Hospital Sichuan
University, chengdu, China (People’s Republic), 3Department of Rheumatology and Immunology, West China
Hospital,Sichuan University, Chengdu, Sichuan, China, chengdu, 4Department of Rheumatology and Immunology, West
China Hospital,Sichuan University, Chengdu, Sichuan, China, Sichuan, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a complex systemic inflammatory autoimmune disease with a high inci-
dence, primarily affecting the joints. However, it currently lacks definitive biomarkers for clinical onset, disease severity, and
treatment responses. Recently, the plasma proteomics has emerged as a powerful and promising tool for assessing human
health and disease conditions (Nature 2023, 164-172), garnering increasing attention. Despite some advancements in the
proteomic studies of RA, there remains a compelling need for longitudinal cohort studies to deepen our understanding.
Our study aims to fill this knowledge gap.

Methods: We investigated a longitudinal cohort comprising 212 RA patients, including 204 with one or two follow-ups,
along with 56 at-risk RA individuals and 99 healthy controls, to elucidate plasma protein biomarkers predating clinical onset,
disease severity and treatment response. We developed a tandemmass tag (TMT)-based proteomic strategy adding carrier
proteins to amplify the signal of low-abundance plasma proteins. In this approach, there’s no requirement to remove high-
abundance proteins, enabling the identification of plasma proteins with high throughput using just a single mass spectrom-
etry (MS) injection.

Schematic diagram of plasma proteomic analysis.
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Heatmap depicting median of proteins levels (left panel) enriched in the indicated pathways (right panel) across different clinical groups.

Analysis of differential proteins’ contribution to treatment response in the MTX+LEF and MTX+HCQ prediction models using Lasso regression.
ROC curve illustrating the predictive performance of the Lasso regression model for treatment response to MTX+LEF and MTX+HCQ, utilizing
the top 5 or 2 proteins separately. It depicts the effectiveness of the models on the training set (left) and the test set (right), with a 10-fold cross-
validation repeated 100 times.
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Results: Proteins related to neutrophil degranulation and acute phase responses were upregulated in RA and at-risk indi-
viduals, while proteins involved in protein processing and metabolism were downregulated. Proteins specifically elevated in
at-risk RA individuals were linked to nervous system development and RNA metabolism. ACPA-negative RA patients
exhibited increased TCA cycle and cellular respiration proteins, while ACPA-positive RA patients showed heightened
acute phase responses and neutrophil degranulation. Alterations in plasma protein levels exhibited correlations with dis-
ease activity, peaking at DAS28 scores of 2.9, 4.0, and 5.1, respectively. Our findings revealed that the combination of
methotrexate (MTX) and leflunomide (LEF) effectively modulated pro-inflammatory pathways, while MTX in combination
with hydroxychloroquine (HCQ) significantly impacted energy metabolism. Utilizing machine learning models, we accurately
predicted treatment responses, with MTX+LEF achieving average ROC scores of 0.95 for training set and 0.88 for testing
set, and MTX+HCQ yielding average ROC scores of 0.87 for training set and 0.81 for testing set.

Conclusion:Our study delineated the characteristic molecular profiles of RA, at risk and health groups, uncovering potential
therapeutic targets for interventions in the preclinical or early stages of RA, as well as in seronegative RA. We explored pro-
teins undergoing linear and nonlinear changes with DAS28, identifying fluctuation peaks at scores of 2.9, 4.0, and 5.1. Pro-
teomics research differentiated between responders and non-responders to MTX+LEF and MTX+HCQ
treatments, facilitating the development of predictive models and enhancing the understanding of the mechanisms behind
suboptimal responses to csDMARD therapy.

Disclosure: C. Zhu: None; S. He: None; Y. Liu: None; R. Sun: None; Y. Zhao: None.

Abstract Number: 0887

Identification of Rare Variants in Lupus-causing Genes in a Mixed
Paediatric and Adult Connective Tissue Disease Cohort

Anastasia-Vasiliki Madenidou1, Gillian Rice2, Terence Garner3, Sarah Dyball4, Alice Chieng5, Ben Parker6, Tracy Briggs7,
Adam Stevens3 and Ian Bruce8, 1Centre for Musculoskeletal Research, The University of Manchester, Manchester,
United Kingdom, 2Division of Evolution and Genomic Sciences, School of Biological Sciences, Faculty of Biology, Medicine
and Health, University of Manchester, Manchester Academic Health Science Centre, Manchester, United Kingdom,
Manchester, 3Division of Developmental Biology and Medicine, Faculty of Biology, Medicine and Health, University of
Manchester and Manchester Academic Health Science Centre, Manchester, United Kingdom, Manchester,
United Kingdom, 4Centre for Musculoskeletal Research, The University of Manchester, Manchester, UK, Manchester,
United Kingdom, 5Department of Rheumatology, Royal Manchester Children’s Hospital, Manchester, United Kingdom,
Manchester, United Kingdom, 6Manchester University Hospitals NHS Foundation Trust, Manchester, United Kingdom,
7Division of Evolution, Infection and Genomic Sciences, School of Biological Sciences, Faculty of Biology, Medicine and
Health, University of Manchester, Manchester, United Kingdom, Manchester, United Kingdom, 8Centre for
Musculoskeletal Research, Division of Musculoskeletal and Dermatological Sciences, Faculty of Biology, Medicine and
Health, The University of Manchester, Manchester, United Kingdom
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Session Type: Poster Session B
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Background/Purpose: Connective tissue diseases (CTDs) are a family of heterogeneous autoimmune diseases with over-
lapping clinical features. Not all patients with features suggestive of a mendelian form of lupus or lupus-spectrum diseases,
such as childhood-onset disease, are offered genetic testing as part of their rheumatology care. Thus, they do not receive
personalised treatment according to their genetic background1. In this multi-centre study, we aimed to investigate if rare
pathogenic gene variants in lupus-causing genes are present in an unselected cohort of paediatric and adult patients with
lupus and other CTDs.
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Methods: The Lupus Extended Autoimmune Phenotype (LEAP) cohort is a UK prospective multicentre study of patients
with a diagnosed CTD. The LEAP cohort includes adult and paediatric patients with systemic lupus erythematosus (SLE),
primary Sjögren’s syndrome, undifferentiated connective tissue disease (UCTD), systemic sclerosis (SSc), mixed connective
tissue disease (MCTD) and idiopathic inflammatory myopathy. For the genetic analysis, we identified patients who are more
likely to have a monogenic cause of disease (namely males, those with paediatric onset disease, suggestive clinical features,
such as chilblains and cognitive dysfunction, family history, consanguinity or high type I interferon signature). Whole exome
sequencing (WES) was performed using the Illumina-Exome 2.0 Plus kit. Variants from 20 age- and ethnicity-matched
healthy LEAP controls were filtered out at the start of the analysis. The variants were interpreted according to ACMG guide-
lines, pathogenicity prediction tools, gnomAD allele frequency and the patient’s phenotype.

Results: Out of 450 LEAP patients, 110 patients had at least one feature of monogenic disease and underwent WES
(Table 1). 21 out of 110 patients (19%) had at least one likely pathogenic missense or splice variant in 16 lupus-causing
genes (Table 2). Variants in lupus-causing genes were identified in SLE, UCTD, Sjogren’s and MCTD patients with adult
and childhood-onset disease (Table 3). In two more patients, we identified rare missense variants in two genes closely-
related to lupus-causing genes waranting further investigation with functional studies.

Table 1. Demographics of CTD patients having WES

Table 2. Variants in lupus-causing genes identified in our cohort
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Conclusion: This study shows that at least 5% (21/450) of patients we see in a CTD clinic may have a monogenic disease,
opening up potential for directed therapies, such as off-label use of baricitinib in interferonopathies2. Careful selection of
rheumatology patients offered genetic testing can enhance the cost-effectiveness of the test (19% with potentially mono-
genic disease in our study). To the best of our knowledge, this is the first study indentifying variants in lupus-causing genes
in patients with other CTDs suggesting that monogenic forms of disease may exist beyond lupus.

References

1. Briand, C. et al. Efficacy of JAK1/2 inhibition in the treatment of chilblain lupus due to TREX1 deficiency. Ann Rheum
Dis 2019.
2. Clinical Commissioning Policy Baricitinib for use in monogenic interferonopathies (adults and children 2 years and
over) https://www.england.nhs.uk/wp-content/uploads/2021/07/1930-Baricitinib-policy-Final-1.pdf

Disclosure: A. Madenidou: Janssen, 5, UCB, 12, Invite to attend the RheumaPreg conference 2023; G. Rice: None;
T.Garner: None;S.Dyball: Novartis, UCB, 5;A.Chieng: None;B. Parker: Autolus, 1, Otsuka, 6, Vifor, 6;T. Briggs: Janssen,
5; A. Stevens: None; I. Bruce: AstraZeneca, GSK and UCB, 6, Genzyme/Sanofi, GSK, Roche, Novartis, Janssen, UCB, 5.
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Genetically Determined Peptidylglycine Alpha-amidating
Monooxygenase (PAM) Mediated Amidation Regulates Tissue Damage by
Rheumatoid Arthritis Synovial Fibroblasts

Kevin Sheridan1, Emma Doris1, Maria Pimenta1, Jemma Falkov1, Matthew Fisher2, Munitta Muthana2, Denis Shields1,
Richard Mains3, Betty Eipper3, Christopher Buckley4 and Anthony Wilson5, 1University College Dublin, Dublin, Ireland,
2University of Sheffield, Sheffield, United Kingdom, 3University of Connecticut, Connecticut, 4University of Oxford,
Oxford, United Kingdom, 5UCD, Dublin, Dublin, Ireland
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Table 3. Demographics of CTD patients with rare variants in lupus-causing genes
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Background/Purpose: The SNP rs26232 is associated with both risk and severity of rheumatoid arthritis (RA), with the C
allele associated with the susceptibility to RA, and with more severe radiological joint damage. rs26232 is located within
the first intron of MACIR, but is not associated with either quantitative or qualitative differences in MACIR gene expression.
The link between rs26232 and RA pathology is therefore likely due to regulation of another nearby gene. This work aims to
demonstrate the mechanisms by which rs26232 is associated with RA severity.

Methods: Gene knock-down was achieved using siRNA technology. Invasiveness was determined using Matrigel-coated
Boyden transwell chambers and migration was assayed using scratch-assay. Proliferation was quantified using BrdU ELISA
and apoptosis was measured by caspase 3/7 assay. Synovial single cell transcriptome sequencing (scRNAseq) was per-
formed on 4 different biopsy RA samples. Transcriptome sequencing was carried out by Eurofins. Hypoxia impact on
PAM expression was determined using western blotting. Confocal Microscopy was carried out using ZEISS LSM 800.

Results: rs26232 is an eQTL for peptidylglycine alpha-amidating monooxygenase (PAM) in primary RASF cell lines, with lower
PAM levels associated with the RA risk C allele, this data was replicated in multiple tissue in the GTEx database. The Pathobi-
ology of Early Arthritis database (https://peac.hpc.qmul.ac.uk/) revealed highest expression in the fibroblast-rich pathotype
and an inverse correlation with CRP levels and ultrasound assessed inflammation. scRNAseq of RA synovium revealed PAM
expression restricted to fibroblasts, with highest expression in the tissue damaging F4 subtype. siRNA-mediated inhibition of
PAM resulted in increased RASF proliferation (+36.97%; p=0.001), invasion (+18.02%; p=0.022), and decreased apoptosis
(-23.73%; p=0.0003). PAM carries out the post-translational amidation of secretory pathway proteins. RASF incubation with
the amidation inhibiting drug 4-phenyl-3-butenoic acid (PBA) resulted in effects similar to those of PAM siRNAs, indicating an
essential role for enzymatic activity in this phenotype. siRNA mediated knockdown of PAM in a collagen induced arthritis
(CIA) mouse model demonstrated a significant increase in clinical score at weeks 4 and 5 compared to non-targeting control
treated mice (p = 0.004). Western blot analysis revealed PAM to be induced by hypoxia (3% O2) and confocal microscopy
shows PAM localised to the golgi apparatus consistent with a role in proteins in the secretory pathway.

Conclusion: A genetically mediated decrease in PAM expression in RASFs increases their tissue damaging activities. This
effect is likely mediated by the secretion of an amidated peptide or protein. The identification of the amidated secretome is
the focus of our ongoing work.

Disclosure: K. Sheridan: None; E. Doris: None; M. Pimenta: None; J. Falkov: None; M. Fisher: None; M. Muthana:
None; D. Shields: None; R. Mains: None; B. Eipper: None; C. Buckley: None; A. Wilson: None.

Abstract Number: 0889

Unraveling the Progression of Sjögren’s Disease at the Cellular and
Histological Level Using Single-cell and Spatial Transcriptomics

Tom�as Gomes1, Matilde Bandeira2, Rui do Amaral Vieira1, Bianca Correia1, Sofia Barreira3, Pedro Gaspar4, Rita Cruz-
Machado5, Beatriz Filipe1, Pedro Ávila-Ribeiro1, Filipa Ribeiro1, Bruno Vidal1, Beatriz Val1, Filipa Costa6, Ana Teod�osio
Chícharo7, Augusto Silva1, Manuel Silvério-Antonio1, João Forjaz Lacerda1, João Eurico Fonseca1, Dolores L�opez Presa8,
Nikita Khmelinskii1, Saumya Kumar9, Luis Graca1 and Vasco C. Romão10, 1Instituto deMedicina Molecular (iMM Lisboa),
Lisboa, Portugal, 2Centro Hospitalar Universitario Lisboa Norte, Lisboa, Portugal, 3Unidade Local de Saúde Santa Maria,
Serviço de Reumatologia e Doenças Ósseas Metab�olicas, Lisboa, Portugal, Lisbon, Portugal, 4Internal Medicine
Department, Hospital Santa Maria, Unidade Local de Saúde Santa Maria, Lisbon, Portugal, Povoa de Santa Iria, Portugal,
5Unidade Local de Saúde Santa Maria, Serviço de Reumatologia e Doenças Ósseas Metab�olicas, Lisboa, Portugal, Lisboa,
Portugal, 6Rheumatology Department, Unidade Local de Saúde de Santa Maria. Rheumatology Research Unit, Instituto
deMedicinaMolecular João Lobo Antunes, Lisbon, Portugal, 7Unidade Local de Saúde do Algarve, Hospital de Faro, Faro,
Portugal, Faro, Portugal, 8Pathology Department, Unidade Local de Saúde de Santa Maria, Lisbon Academic Medical
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Centre, Lisboa, Portugal, 9TWINCORE, a joint venture between the Helmholtz-Centre for Infection Research (HZI) and the
HannoverMedical School (MHH), Hannover, Germany, Hannover, Germany, 10RheumatologyDepartment, ULS SantaMaria &
Rheumatology Research Unit, Instituto Medicina Molecular, Faculty of Medicine, University of Lisbon, Lisbon, Portugal
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Fig. 1: Study design and data collection.

Fig. 2: Immune and stromal cell populations in salivary gland biopsied of Sjögren’s Disease (SjD) patients. (A) UMAP plot of scRNA-seq data from
sorted non-hematopoietic cells (CD45-), highlighting the epithelial and stromal cell populations identified in 3 independent donors. (B) Selected
genes for the main cell populations identified in A. (C) UMAP plot of scRNA-seq data from sorted hematopoietic cells (CD45+), highlighting the
immune cell populations identified in 3 independent donors. (D) Selected genes for the main cell populations identified in C.
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Background/Purpose: Sjögren’s Disease (SjD) is a systemic autoimmune disease that primarily targets salivary and lacri-
mal glands, causing tissue deterioration and loss of function. Disease progression depends on a plethora of scarcely
explored cellular interactions. Over time, infiltrating immune cells organize into tertiary lymphoid structures (TLS) bearing
self-reactive B cells. In some patients, this immune dysregulation ultimately leads to B cell lymphoma. However, the gene
expression changes correlating with disease progression remain largely unknown. We aimed to elucidate the alterations in
gene expression pathways and cellular heterogeneity in salivary glands of patients with SjD over the course of the disease,
uncovering their association with disease phenotypes.

Fig. 3: Stromal cell signalling in SjD. (A) Non-immune cell type proportions in 3 independent donors, inferred from scRNA-seq data (Fig. 2A).
(B) Difference between number of predicted interactions found in early and late donors for each cell type pair. Cell types in rows represent those
emitting ligands; cell types in columns are those with the target receptor. (C) H&E staining of salivary glands of a late donor. Inset shows represen-
tative immune cell infiltrate. (D) Expression of CCL19 (ligand) and CCR7 (receptor) in spatial transcriptomics data of the gland shown in C.
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Methods: We recruited SjD patients at early (< 2 years since diagnosis) and late ( >10 years) disease stages. Minor salivary
gland biopsies were collected from these patients. From those biopsies, we performed single-cell transcriptomics (scRNA-
seq) and spatial transcriptomics (ST) (Fig. 1). Following quantification, scRNA-seq and ST data were analyzed using the Seu-
rat R package.

Results: Analysis of scRNA-seq data from non-hematopoietic cells (sorted as CD45-) showed the cell types character-
istic of normal human salivary glands (Fig.2 A and B). The hematopoietic cells sorted (as CD45+) from the same biop-
sies also showed a wide variety of cell types, with an abundance of plasma cells and various T cell populations (Fig.2
C and D).

Salivary gland cell types were mostly consistent between early and late donors. Fibroblast-like secretory pericytes were
among those enriched in a late disease stage (Fig. 3A), and involved in more predicted cell-cell interactions compared to
early donors (Fig. 3B). Salivary gland ST data from a late donor, showed that CCL19 (a chemoattractant ligand for CCR7,
present in naïve T cells), was specifically expressed by fibroblast-like secretory pericytes (Fig. 2B), and present in and around
areas of immune cell infiltration (Fig.3 C and D).

Conclusion: We generated a cell and tissue transcriptomic atlas of salivary glands from SjD patients at different disease
stages. Our analyses revealed a wide range of cell types, including a fibroblast-like secretory pericyte population, and sug-
gest that alterations to its abundance may have a pathogenical role in disease progression. The increased number of pre-
dicted cell-cell interactions and association with immune cell infiltrates further suggest a role for these cells in immune cell
recruitment and TLS organization.

Disclosure: T. Gomes: None; M. Bandeira: None; R. do Amaral Vieira: None; B. Correia: None; S. Barreira: None;

P. Gaspar: None; R. Cruz-Machado: None; B. Filipe: None; P. Ávila-Ribeiro: None; F. Ribeiro: None; B. Vidal: None;
B. Val: None; F. Costa: None; A. Teod�osio Chícharo: None; A. Silva: None; M. Silvério-Antonio: None; J. Forjaz
Lacerda: None; J. Eurico Fonseca: None; D. L�opez Presa: None; N. Khmelinskii: None; S. Kumar: None;
L. Graca: None; V. C. Romão: None.
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Milan, Italy, 3San Raffaele Telethon Institute for Gene Therapy, IRCCS San Raffaele Scientific Institute, Milan, Italy, Milan,
Italy, 4Unit of Immunology, Allergology and Rare Diseases, IRCCS Ospedale San Raffaele, Milano, Italy, 5Unit of
Haematology and Bone Marrow Transplantation, IRCCS San Raffaele Hospital, Milan, Italy, Milan, Lombardia, Italy,
6Division of Genetics and Cell Biology, IRCCS San Raffaele Scientific Institute, Milan, Italy, Milan, Lombardia, Italy, 7San
Raffaele Telethon Institute for Gene Therapy, IRCCS San Raffaele Scientific Institute, Milan, Italy, 8Institute for Biomedical
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Figure 1 Gene set enrichment analysis (GSEA) against Hallmark categories showing the transcriptomic profile of BM subcellular populations in
VEXAS patients compared with age-matched controls; NES, normalized enrichment score
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Background/Purpose: VEXAS syndrome is an adult-onset, X-linked, life-threatening, autoinflammatory and hematological
disease caused by somatic mutation in UBA1 gene. Our study aims at uncovering pathophysiology and mechanisms of
clonal dominance in VEXAS.

Methods: Nine VEXAS patients (p.Met41 >Thr; p.Met41 >Val; p.Met41 >Leu; c.118-1 G >C) were recruited from our Unit.
To introduce UBA1 mutations and develop VEXAS mouse models, base editing technologies were adopted in healthy
human HSPCs. Bone marrow (BM) and peripheral blood (PB) cells from patients and mouse xenografts were analyzed by
single cell RNA sequencing (scRNA-seq).

Results: UBA1mut cells from patients were dominant ( >0.85 VAF) in HSPCs and myeloid cells. Conversely, VAF was below
0.05 in T and B cells, supporting a myeloid skewing of mutant HSPCs. Single-cell RNA-seq of bone marrow mononuclear
cells (BMMNCs) identified specific HSPC subpopulations in VEXAS patients and revealed pervasive activation of inflamma-
tory signatures and apoptotic responses paralleled by downregulation of cell cycle associated categories in several progen-
itor and differentiated compartments (Fig. 1). Transcriptional responses indicative of ineffective erythropoiesis were
upregulated in VEXAS patients compared to healthy controls, specifically in p.Met41 >Thr individuals.

In vivo models of VEXAS syndrome generated by gene editing recapitulated patients’ hematopoiesis and pathophysiology
in vitro and in vivo. UBA1 mutations were installed at VAF >0.9 in HSPCs and generated a myeloid bias in vitro and in vivo.
In line with evidence in patients, myeloid cells and HSPCs were mostlyUBA1mut, while differentiated lymphoid cells were only

Figure 2 A. Uniform Manifold Approximation and Projection (UMAP) plot of human CD45+ cells, enriched in the CD34+ HSPC fraction, from the
BM of mice transplanted with UBA1mut or UBA1wt HSPCs. Clusters and associated cell types are indicated by name and colors. B. Gene set
enrichment analysis (GSEA) against Hallmark categories showing the transcriptomic profile of sorted human BM populations (panel A) in UBA1mut
versus UBA1wt xenografts; NES, normalized enrichment score. C. Gene set enrichment analysis (GSEA) against Hallmark categories showing the
transcriptomic profile of sorted murine BM populations in UBA1mut versus UBA1wt xenografts; NES, normalized enrichment score
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UBA1wt. scRNA-seq on the human graft from UBA1mut mice revealed pervasive upregulation of inflammatory and apoptotic
responses, and lower propensity to engage cell cycle across all hematopoietic subpopulations, particularly of myeloid origin
(Fig. 2 A-C). Primitive human HSCs from UBA1mut mice showed early activation of inflammatory responses, premature
aging, and transcriptional imprinting toward myelopoiesis. scRNA-seq on the bystander murine cells in UBA1mut mice
revealed potent activation of NFkB-mediated inflammatory signatures and apoptosis stimulation. These data, together with
competitive transplantation experiments in the mouse model, suggest a mechanism by which the VEXAS clone becomes
dominant by poisoning wild-type HSPCs rather than expanding itself.

Conclusion: The in vivo model faithfully recapitulates hematopoiesis of VEXAS patients and highlights a novel mechanism
governing clonal dominance that underlies VEXAS pathogenesis.

Disclosure: C. Campochiaro: Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6;M. raffaella: None;M. Fiumara:
None; A. Tomelleri: Novartis, 1; E. Diral: None; D. Stefanoni: None; A. Varesi: None; A. Weber: None; R. Alfieri:
None; L. Albano: None; M. Panigada: None; E. Cantoni: None; D. Canarutto: None; L. Basso-Ricci: None;
P. Quaranta: None; A. D’Alessandro: None; G. Bergonzi: None; M. Matucci-Cerinic: None; R. Di Micco: None;
A. Aiuti: None; F. Ciceri: None; I. Merelli: None; L. Dagna: None; S. Scala: None; S. Cenci: None; L. Naldini: None;
S. Ferrari: None; G. Cavalli: Novartis, 3.

Abstract Number: 0891

Shared and Disease-Specific Mechanisms of Autoimmunity Using Single
Cell Sequencing of Peripheral Immune Cells

Jacquelyn Nestor1, Rachelly Normand1, Wamia Said1, Sergio Aguilar2, Nandini Samanta1, Sidney Martin1, Roya Best1,
Hoang Anh Tran1, Adrien Antoinette1, Eilish Dillon3, Devin King3, April Jorge4, Maureen Leonard4, Pritha Sen3, Kerry
Reynolds4, John Stone5, Michelle Rengarajan1, Tanuja Chitnis6, Kevin Wei7, Deepak Rao3, Andrew Luster8, Gary
Reynolds1 and Alexandra-Chloe Villani1, 1Massachusetts General Hospital, Harvard Medical School, Broad Institute of
MIT and Harvard, Boston, MA, 2National Center for Genomic Analysis, Barcelona, Spain, 3Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, 4Massachusetts General Hospital, Harvard Medical School, Boston, MA,
5Massachusetts General Hospital, Harvard Medical School, Concord, MA, 6Brigham and Women’s Hospital,
Massachusetts General Hospital, Harvard Medical School, Boston, MA, 7Brigham and Women’s Hospital at Harvard
Medical School, Boston, MA, 8Massachusetts General Hospital, Charlestown, MA
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Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
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Background/Purpose: Rheumatologic diseases are characterized by distinct clinical presentations and patterns of organ
involvement, yet share many genetic risk factors and treatment responses. This suggests that although etiologies may be
multifactorial, there are likely shared mechanisms across autoimmunity. Prior single cell genomic studies have predominantly
been disease-specific or captured only a small subset of rheumatic diseases. The goals of this study were to identify both
unique and shared mechanisms of autoimmunity across a wide-array of diseases using single-cell RNA sequencing (scRNA-
seq), including both tissue-specific and systemic autoimmune diseases. We also integrated patients with checkpoint inhib-
itor toxicities to gain insight into biological determinants driving the break of immune tolerance in de novo autoimmunity.

Methods: ScRNAseq was generated (10x Genomics) with paired surface protein (n=204 targets; CITE-seq protocol) for a
minimum of 20 patients per disease: Systemic Lupus Erythematosus (SLE), Rheumatoid Arthritis, IgG4-related disease,
Graves’ Disease, Hashimoto’s Disease, Multiple Sclerosis (MS), Type 1 Diabetes, Celiac Disease, and checkpoint inhibitor
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related diabetes and thyroiditis. Sequencing data (Illumina NovaSeq X) was aligned, processed (CellRanger V6.0.2) and inte-
grated (Harmony). Upon defining cell subsets across lineages with iterative clustering strategies, downstream analysis
focused on cellular and transcriptional programs that are shared and distinct across disease. Differential cell-type abun-
dance was assessed by a mixed effects logistic regression model (MASC) and differentially expressed gene analysis was
performed (DESeq2).

Results: We analyzed 3,542,103 cells after quality-control filtering and identified an initial set of 45 distinct cell types across
lineages. Differential abundance analysis highlighted expected alterations in SLE (reduction in CD4+ T cells; expansion of B
cells) while also providing greater resolution on the specific cell types involved (specific reductions in RORC+ CD4+ T cells
and proliferating plasma cells). We identified novel findings such as expansion of a monocyte subset with prominent inter-
feron signature in MS, celiac and type 1 diabetes, reduction of pDCs in IgG4-related disease, and reduction of CD4+ T cells
with a Treg signature across diseases. Comparing gene expression in healthy and disease highlighted that many genes were
differentially expressed in B cell subsets in Hashimoto’s and Graves’ disease ( >350 each) whereas relatively fewer were
altered in checkpoint-associated thyroiditis (< 100 each), highlighting distinct biology despite similar clinical presentations.
Ongoing analysis looking at gene programs and integrating cell surface protein expression, TCR and BCR sequencing will
enable further definition of key drivers of autoimmunity.

Conclusion: Our cross-disease analytical strategies enabled identification of several shared and distinct biological pro-
grams, which ultimately may help nominate novel drug targets relevant to multiple autoimmune diseases, further emphasiz-
ing the importance of cross-discipline collaborations in addition to disease-specific study.

Disclosure: J. Nestor: None; R. Normand: None; W. Said: None; S. Aguilar: None; N. Samanta: None; S. Martin:
None; R. Best: None; H. Tran: None; A. Antoinette: None; E. Dillon: None; D. King: None; A. Jorge: Bristol-Myers
Squibb(BMS), 12, Site investigator for a clinicl trial, Cabaletta Bio, 12, Site Sub-investigator for a clinical trial;
M. Leonard: Israel Biotech Fund, 2, Moderna, 5, Takeda, 2, 5, Thermofisher, 2; P. Sen: None; K. Reynolds: CME Out-
fitters, 6, MedScape, 6, SAGA Diagnostics, 1; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS),
5, Novartis, 2, 6, Sanofi, 2, Zenas, 2; M. Rengarajan: None; T. Chitnis: BrightFocus Foundation, 5, Bristol-Myers
Squibb(BMS), 2, 5, Cabaletta Bio, 2, Cycle Pharmaceuticals, 2, EMD Serono, 5, F. Hoffmann-La Roche Ltd, 2, Genen-
tech, 2, 5, I-MAB Biopharma, 5, Intellisphere, LLC, 6, Janssen, 2, Massachusetts Life Sciences Center, 5, Merck KGaA,
2, MJH Life Sciences, 2, National Institutes of Health, 5, National MS Society, 6, Novartis Pharmaceuticals, 5, Novartis
Pharmaceuticals AG, 2, Novartis Pharmaceuticals KK, 2, Octave Bioscience, 2, 5, Prime Education, 6, Sanofi, 2, Sanofi
Genzyme, 5, Siemens, 2, Tiziana Therapeutics, 5, UCB Biopharma, 2, US Department of Defense, 5, Wesley Clover
International, 5; K. Wei: 10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; D. Rao:
Amgen, 6, AnaptysBio, 2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen,
5, Merck, 5, Scipher Medicine, 2; A. Luster: None; G. Reynolds: None; A. Villani: 10x Genomics, 3, 11.

Abstract Number: 0892

Peptides from Candidate Sjögren’s Disease Autoantigens and Salivary
Gland Tissue-Enriched Proteins Eluted from Human Salivary Gland
HLA-DR

Tommi C. Taylor1, Sri Ramarathinam2, Shan Zou Chung2, Kirti Pandey2, Ananth Aditya Jupudi1, Bhuwan Khatri3, Sherri
Longobardi3, Charmaine Lopez-Davis3, Astrid Rasmussen3, Kiely Grundahl3, Robert Hal Scofield3, Christopher Lessard3,
Linda F. Thompson3, Anthony W. Purcell2 and A. Darise Farris3, 1University of Oklahoma Health Sciences Center,
Oklahoma City, OK, 2Monash University, Clayton, Victoria, Australia, 3Oklahoma Medical Research Foundation,
Oklahoma City, OK
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s Disease (SjD) is characterized by aberrant autoimmune reactions in lacrimal and salivary
glands (SG) leading to severe dryness. Evidence for B cell help in situ in SjD SG predicts recognition of common antigens
by interacting T and B cells. We identified 149 candidate autoantigens by screening SG plasmablast-derived recombinant
monoclonal antibodies (mAbs), stimulated parotid saliva, and plasma from SjD cases, on human proteome arrays. Our
objectives were to determine whether the peptides eluted from SjD SG HLA-DR match candidate autoantigens discovered
with proteome arrays and to detect any differences in SG tissue-enriched HLA-DR peptide presentation between SjD and
non-SjD (nSjD) sicca subjects.

Methods: HuProt™ arrays (CDI Labs) were screened with recombinant mAb pools (n=14 pools from 7 cases), citric acid-
stimulated parotid saliva, or plasma from SjD cases (n=30) and healthy controls (HC; n=15)1. Candidate antigens were pri-
oritized by the presence of autoantibodies in ≥3 cases and/or tissue enrichment in SG. HLA DRmolecules were immunopre-
cipitated from SG biopsies following solubilization in a mild detergent solution using LB 3.1 immunoaffinity chromatography
and a microscale HLA isolation protocol. Bound peptide ligands were analyzed using a Bruker timsTOF Pro 2 mass spec-
trometer after separation using an EvoSep One LC coupled to an IonOpticks Aurora Elite nanoflow column using 20 SPD
methodology. Incidence and abundance of peptides were evaluated using Fisher’s Exact and Mann-Whitney U tests
at α=0.05.

Results: Peptides eluted from SG HLA-DR of SjD (n=8) and nSjD (n=22) subjects mapped to 35/149 candidate autoanti-
gens and 88 SG tissue-enriched proteins (Protein Atlas). The number of peptides detected per subject varied from 1-100,
and the average peptide length was 15.5 amino acids. Of the 35 candidate autoantigens from which peptides were
detected, peptides from 13 were found in SjD only, 7 in nSjD only, and 15 in both. Peptides encoded by HNRNPAB and
TPI1 were detected more frequently among SjD vs. nSjD (3/8 SjD; 0/22 nSjD, p=0.014), while greater quantities of peptides
encoded by RALY (p=0.036) and TPI1 (p=0.014) were detected in SjD vs. nSjD. Of the 88 SG tissue-enriched proteins from
which peptides were detected, peptides from 17 were found in SjD only, 18 in nSjD only, and 53 in both. Peptides encoded
by ELAPOR1,MGAM2, and SLC12A2were detected more frequently (p=0.016, p=0.029, and p=0.032, respectively) and in
greater in abundance (p=0.003, p=0.006, and p=0.043, respectively) in SjD vs. nSjD. Peptides from APCDD1L (3/8 SjD;
0/22 nSjD, p=0.014) and FAM3D (7/8 pSjD; 9/22 nSjD, p=0.040) were detected more frequently, while peptides from
NDRG2 were detected in greater abundance (p=0.039) in SjD vs. nSjD.

Conclusion: This is the first study reporting HLA-eluted peptides from SG tissue in SjD. Further studies will i) assess pep-
tides bound by HLA-DQ, -DP, -A, -B, and -C, ii) look for overall differences in presentation between SjD and nSjD groups,
iii) incorporate HLA haplotypes, and iv) test SG TCRs for recognition of peptides from individuals harboring antibodies to
the same protein.

1Longobardi, et al. Ann Rheum Dis. 82:1181-1190, 2023.

Disclosure: T. Taylor: None; S. Ramarathinam: None; S. Chung: None; K. Pandey: None; A. Jupudi: None;
B. Khatri: None; S. Longobardi: None; C. Lopez-Davis: None; A. Rasmussen: None; K. Grundahl: None;
R. Scofield: Johnson and Johnson Innovative Medicine, 1, Merck, 1; C. Lessard: Johnson and Johnson Innovative
Medicine, 2, 5, Johnson and Johnson Sjögren’s Disease Advisory Board, 1; L. Thompson: None; A. Purcell: None;
A. Farris: Johnson and Johnson Innovative Medicine, 5.
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Abstract Number: 0893

Uncovering Common and Distinctive Molecular Profiles Between Early
and Stablished Rheumatoid Arthritis Through Integrative Multi-omics
Analysis and Its Association with Disease Status and Clinical Response

Ismael S�anchez Pareja1, Carlos Perez-Sanchez1, Dani Toro-Domínguez2, Laura Muñoz-Barrera1, Tom�as Cerd�o1, Elena
Moreno-Caño3, Rafaela Ortega-Castro4, Jerusalem Calvo Gutierrez5, María Lourdes Ladehesa-Pineda6, Concepci�on
Aranda-Valera3, María Carmen Ábalos-Aguilera7, Christian Merlo-Ruiz7, Mª Angeles Aguirre-Zamorano8, Nuria
Barbarroja1, Marta Alarcon-Riquelme9, Alejandro Escudero-Contreras1 and Chary Lopez-Pedrera6, 1IMIBIC/Reina Sofia
Hospital/University of Cordoba, Cordoba, Spain, 2Fundaci�on Progreso y Salud, Andalusian Government, Granada,
3IMIBIC/Reina Sofia Hospital/University of Cordoba, C�ordoba, Andalucia, Spain, 4Hospital Reina Sofía, Cordoba,
Andalucia, Spain, 5HU Reina Sofia, Cordoba, Spain, 6IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba,
Andalucia, Spain, 7IMIBIC/Reina Sofia Hospital/University of Cordoba, CÓRDOBA, Spain, 8IMIBIC/Reina Sofia Hospital/
University of Cordoba, CÓRDOBA, Andalucia, Spain, 9Fundaci�on Progreso y Salud, Andalusian Government, Granada,
Spain
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Session Type: Poster Session B
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Background/Purpose: Characterize the molecular landscape of RA patients using a multi-omic approach encompassing
transcriptomics and proteomics and assess its association with disease stage and therapeutic outcomes.

Methods: PBMCs from patients with early RA (EA-RA) (diagnosis ≤ 1 year; n=31), stablished RA (ES-RA) (diagnosis ≥

5 years; n=66), and healthy donors (HDs) (n=27) were profiled by RNAseq on Illumina platforms. A panel of 92 inflammatory
mediators was analyzed in the serum using “Proximity extension assay” from the Olink platform. EA-RA cohort included
26 patients starting conventional DMARDs. ES-RA cohort comprised 47 biologics-naïve patients before receiving biologic
DMARDs (TNFi) or targeted-synthetic DMARDs (JAKi). Clinical outcomes were assessed after 6 months of treatment follow-
ing EULAR criteria. Advanced computational analysis evaluated the relationship between the transcriptomic and proteomic
profiles with key disease features and therapy response.

Results: Seventy gene modules associated with lymphocyte and myeloid cells activation and inflammation were altered in
EA-RA compared to HDs. ES-RA showed even more marked alterations and specific changes in 58 additional gene mod-
ules related to other immunoregulatory pathways. At the protein level, ES-RA patients displayed significant inflammatory
response changes, with 49 proteins (mainly cytokines and growth factors) differentially expressed compared to HDs, con-
trasted with 32 deregulated proteins in EA-RA.

Clinically, EA-RA patients showed a negative correlation between disease activity (DAS28, acute phase reactants) and mod-
ules associated with T lymphocyte and NK cell activation, and a positive correlation with inflammatory and myeloid gene
modules. Protein inflammatory mediators (chemokines, cytokines, growth factors) were also linked with disease severity
and positivity for autoantibodies (RF and ACPAS).

These correlations were more pronounced in ES-RA, highlighting the molecular complexity driving disease severity over
time. A significant relationship was noted between altered gene modules in PBMCs and circulating inflammatory proteins,
indicating a sophisticated molecular network driving disease progression.
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Transcriptomic signatures at baseline were associated with clinical response: increased lymphocyte activation-gene mod-
ules expression before therapy predicted good response to conventional DMARDs in EA-RA but poor response to JAKi
and TNFi in ES-RA.

Conclusion: The study reveals distinct molecular signatures in EA-RA and ES-RA, reflecting disease progression and differ-
ences in therapeutic responses. The greater deregulation in ES-RA underscores the complexity of established disease and
the need for stage-specific therapeutic strategies. Identified gene modules and proteins could serve as potential biomarkers
for disease activity and treatment response, aiding personalized treatment approaches in RA.

Disclosure: I. S�anchez Pareja: None; C. Perez-Sanchez: None; D. Toro-Domínguez: None; L. Muñoz-Barrera:
None; T. Cerd�o: None; E. Moreno-Caño: None; R. Ortega-Castro: None; J. Calvo Gutierrez: None; M. Ladehesa-

Pineda: None; C. Aranda-Valera: None; M. Ábalos-Aguilera: None; C. Merlo-Ruiz: None; M. Aguirre-Zamorano:
None; N. Barbarroja: None; M. Alarcon-Riquelme: None; A. Escudero-Contreras: None; C. Lopez-Pedrera: Eli
Lilly, 5.

Abstract Number: 0894

HOXD13 Regulation of Primary Cilia in Rheumatoid Arthritis Synovial
Fibroblasts: Implications for Joint-Specific Pathogenesis

Masoumeh Mirrahimi1, Kerstin Klein2, Alexandra Khmelevskaya3, Eva Camarillo Retamosa3, Miranda Houtmen3,
Oliver Distler1 and Caroline Ospelt1, 1Department of Rheumatology, University Hospital Zurich, University of Zurich,
Zurich, Switzerland, Zurich, Switzerland, 2University of Bern, Bern, Switzerland, 3Department of Rheumatology,
University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Zurich, Switzerland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) follows a characteristic pattern of joint involvement. The embryonic devel-
opment of limbs and joints influences certain joints’ propensity to develop arthritis. We previously demonstrated that the
Homeobox HOXD13 transcription factor is highly differentially expressed between joint locations and can accurately assign
synovial fibroblasts (SFs) to their correct joint location.

Our study aims to decipher the functional differences in SFs from MCP/PIP II-V and knee joints in relation to HOXD13
expression.

Methods: Hand synovial tissues were isolated from RA patients (n=7-12). SFs were cultured and transfected with HOXD13
GapmeR or control GapmeR. RNA was extracted and sequenced on the NovaSeq platform (n=3). qPCR confirmed differ-
entially expressed genes (n=8-12). Primary cilia-associated genes were obtained from UniProtKB using the keyword Cilium
(KW-0969). Gene set enrichment analysis and signature expression scores were calculated for HOXD13-silenced hand SFs
and bulk RNA sequencing data from unstimulated and TNF-stimulated cells (n=3-5). Primary cilium measurements were
performed in serum-starved RA SFs from knee (n=3) and hand (n=5) using immunofluorescence microscopy with acetylated
alpha-tubulin. Images were acquired on the CellInsight CX7 platform. A watershed algorithm was used for image segmenta-
tion, quantifying primary cilia in 3,000 to 5,000 cells per patient.
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Results: Analysis of HOXD13 differentially expressed genes (DEGs) revealed enrichment of terms related to primary cilia
assembly and organization (FDR < 0.05, jlog2FCj > 20%). HOXD13 targeted about 31% of the ciliary genes (FDR =
0.015, jlog2FCj > 20%) (Fig. 1A), mainly downregulating genes involved in ciliogenesis and ciliary trafficking (Fig. 1B). Acet-
ylated alpha-tubulin immunostaining visualized the primary cilium in control cells but showed hyperacetylation of cytoplasmic
microtubules in HOXD13-silenced SFs (Fig. 1C). This was followed by downregulation of key ciliary genes (KIF3A, IFT88)
after HOXD13 silencing (Fig. 1D).

DEGs between RA SFs from hand and knee showed terms associated with primary cilium (FDR < 0.05, jlog2FCj > 20%).
There was significant enrichment of the cilium gene signature in MCP-Knee DEGs (FDR = 0.03). Following in vitro TNF stim-
ulation, genes involved in ciliogenesis and ciliary trafficking were dysregulated, especially in hand SFs (FDR < 0.05, jlog2FCj
> 20%). Serum-starved SFs from different joints consistently had 75%-100% ciliated cells, regardless of origin (Fig. 1E).
However, primary cilia were significantly shorter/more upright in serum-starved hand SFs compared to longer/more inclined
ones in knee SFs (Fig. 1F). Joint-specific expression patterns of ciliary genes KIF3A and IFT88 were confirmed by qPCR
(Fig. 1G).

Conclusion: Our findings suggest HOXD13 plays a pivotal role in ciliary biogenesis in hand SFs and may be responsible for
observed ciliary differences between hand and knee SFs. Given the importance of primary cilia in various biological pro-
cesses, we hypothesize that HOXD13 regulates fibroblast functions through the primary cilium, creating a joint-specific envi-
ronment that influences the development and progression of RA in specific joints.

Disclosure: M. Mirrahimi: None; K. Klein: None; A. Khmelevskaya: None; E. Camarillo Retamosa: None;
M. Houtmen: None; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389,
EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca,
2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus

Figure.1 Abbreviations: log2FC = log2 fold-change, RA = rheumatoid arthritis, SF = synovial fibroblasts.
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Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President,
FOREUM Foundation, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller
Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6,
Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosci-
ences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality
Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2; C. Ospelt: Novartis, 6.

Abstract Number: 0895

Procoagulant Extracellular Vesicles in Patients with Livedo Reticularis

Avital Baniel1, Cristina Ricco2, Rohan Dhiman3, Ahmed Eldaboush4, Caroline Stone4, Daniella Faden4, Luca Musante4,
MIng-lin Liu4 and Victoria Werth5, 1Perelman School of Medicine, UPENN, Philadelphia, PA, 2university of pennsylvania,
Philadelphia, 3University of Pennsylvania, Newport Coast, CA, 4University of pennsylvania, Philadelphia, PA, 5University
of Pennsylvania, Wynnewood, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1: Tissue factor (TF) activity. Plasma from Livedo reticularis (LR) and healthy controls (HC) was collected and sequentially centrifuged to pre-
pare platelet free plasma (PFP) and extracellular vesicle (EV) preps. For positive control whole blood collected from HC and stimulated with LPS for
5 hours at 37 �C and processed in the same way to prepare PFP and EV preps. TF activity was measured by a chromogenic activity assay kit that
quantifies the amount of FXa produced and is directly proportional to the TF enzymatic activity. TF activity in PFP was increased in both plasma of
LR patients and positive controls compared to HCs (a). TF activity detected in SEVs is increased in LR patients compared to HCs (b) No significant
change was detected in LEVs (c). Sequential filtration of particles decreased TF activity only in LR samples but not in HCs or positive controls (d).
SN20 supernatant 20, represents plasma depleted of large particles. SN100 supernatant 100, represents plasma depleted of both large and small
particles. Data represent means±SDs. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 between groups as indicated.
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Background/Purpose: Procoagulant activity is an important property of EVs. Connective tissue disease (CTD) patients with
livedo reticularis (LR) are known for their procoagulant conditions. The objective of this study is to investigate the role of EVs in LR.

Methods: We isolated EVs from plasma of 12 LR patients and 7 controls using sequential ultracentrifugation and size-
exclusion chromatography. The EVs were analyzed by protein mass spectrometry. We measured tissue factor
(TF) procoagulant activity and analyzed the cellular origin of EVs.

Results: TF procoagulant activity was increased in the plasma of LR patients compared to healthy controls (HCs). In EVs, we
detected increased levels of TF activity in small EVs (SEV) but not in large EVs (LEV) in LR patients. In the process of sequen-
tial centrifugation, we measured TF activity in supernatants after each step. The 1st supernatant represented plasma without
LEVs and the 2nd represented plasma depleted of both LEVs and SEVs. LR supernatants demonstrated a decrease in TF
activity with each step, supporting a role for both large and small EVs in TF activation. This decrease was not seen in super-
natants derived from HCs or from LPS-induced samples that were used as positive controls. We did not detect a difference
in TF activity between large and small EVs. The concentration of vesicles in plasma was not increased in LR patients, imply-
ing the procoagulant properties of EVs may not be explained by a higher abundance, as reported in other procoagulant con-
ditions, but possibly by their cargo. Hence, we sought to analyze the protein content of EVs. We detected 304 differentially
expressed proteins (DEP) between LR and HCs. Five were upregulated and 269 downregulated. Most LR patients revealed
a distinct expression pattern compared to HCs. A subset with profound vasculopathy showed a different pattern and for
patients in remission the pattern was similar to HCs. Overrepresentation analysis revealed enrichment of proteins associated

Figure 2: Proteomic Analysis. EVs were subjected to proteomic analysis usingmass spectrometry. Volcano plot demonstrating the distribution of differen-
tially expressed proteins (a). The heatmap of protein cargo in EVs reveals a distinct profile for LR patients (b). Enrichment analysis based on theGeneOntol-
ogy database revealed notable associations with coagulation, homeostasis, and vascular endothelial growth factor receptor signaling pathways (c).
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with homeostasis, coagulation, and vascular endothelial growth factor signaling pathways. Amongst the DEPs, Krueppel-
Like Factor 8 (KLF8) exhibited significant prominence, demonstrating a substantial decrease in abundance by a fold change
of 4.6 (p< 0.001). KLF8 is expressed in vascular endothelium and regulates angiogenesis and vessel contractility. Finally, we
investigated the cells of origin of EVs in LR and controls previously identified as sources of procoagulant EVs. Our analysis
revealed that patients with LR exhibited an increase in leukocyte-derived EVs and a decrease in platelet-derived EVs when
compared with EVs derived from HCs. No significant changes were observed in the fraction of EVs that originated from
endothelial cells. This may be indicative of a shift from baseline homeostasis in health to an inflammatory EV profile in LR.

Conclusion: EVs exert a procoagulant effect in LR. Increased TF activity and a shift in EV release from primarily platelet-
driven to those originating from leukocytes are possible mechanisms underlying this effect. Our findings suggest that a
reduction in KLF8 within EVs may be a key regulatory factor in LR.

Disclosure: A. Baniel: None; C. Ricco: None; R. Dhiman: None; A. Eldaboush: None; C. Stone: None; D. Faden:
None; L. Musante: None;M. Liu: None; V.Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptys-
bio, 2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5,
Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck,
2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda,
2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2.

Abstract Number: 0896

Identification of Immune Pathways Regulated by a Non-Coding Variant at
DNASE1L3/PXK/PDHB

Michelle Morency1, Taehyeung Kim1 and Peter Nigrovic2, 1Boston Children’s Hospital, Boston, MA, 2Boston Children’s
Hospital, Brookline, MA

Figure 3: Cell of origin analysis. To investigate potential differences in the cellular origins of extracellular vesicles (EVs), flow cytometry was
employed. Our analysis revealed that in LR patients, EV release was significantly elevated in leukocytes (indicated by CD45 expression) and
reduced in platelets (indicated by CD41 expression) compared to healthy controls (HC). No significant variation was observed in the fluorescence
intensity of the endothelial cell marker CD31.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a prevalent autoimmune disease in which aberrant immune attacks on
joints and other tissues leads to permanent and disabling injury. Genome wide association studies (GWAS) have identified
over 100 single nucleotide polymorphisms (SNPs) to the risk of RA. These variants are preferentially located in the transcrip-
tional regulatory regions of T cells. Among these are non-coding variants in the immunologically and metabolically significant
DNASE1L3/PXK/PDHB locus. However, the mechanisms by which these genetic variants contribute to disease onset are
not well understood. We investigated whether non-coding variant rs73081554 regulates transcription factor binding in T
cells and modulates gene expression of immune pathways.

Methods: We examined four SNPs at the DNASE1L3/PXK/PDHB locus to assess their potential impact on transcription
factor binding using an electrophoretic mobility shift assay (EMSA) with nuclear extracts from Jurkat T cells and primary
CD4 T cells. Additionally, we performed luciferase reporter assays in Jurkat T cells to test allele specific enhancer capabilities
of the candidate SNPs. We identified potential gene targets of the SNPs tested using public eQTL data from blood samples
in 31,684 healthy subjects. Gene targets were evaluated using CRISPR-Cas9 editing.

Results: EMSA data demonstrated risk (T) allele-dependent protein binding of rs73081554, an intronic SNP of the RPP14
gene, in both Jurkat T cells and primary T cells. Correspondingly, the luciferase reporter assays confirmed that
rs73081554 bears risk (T) allele-specific enhancer capabilities. eQTL data revealed that the C/T variation at rs73081554 cor-
relates most strongly (p = 7.3 x 10−69) with RNA expression of pyruvate dehydrogenase E1 subunit beta (PDHB).

Conclusion: Our findings suggest that rs73081554 is a functional variant affecting transcription regulation in DNASE1L3/
PXK/PDHB locus. PDHB is highly expressed in T cells and is a critical subunit of the pyruvate dehydrogenase complex,
which converts pyruvate into mitochondrial acetyl-CoA for oxidative metabolism. This metabolic pathway is essential for
the homeostatic proliferation of Treg cells, which are key to immune tolerance. This indicates that genetic susceptibility in
the PDHB pathway may disrupt T cell homeostasis, contributing to RA.

Disclosure: M. Morency: None; T. Kim: None; P. Nigrovic: American Academy of Pediatrics, 9, Bristol-Myers
Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss Immuno, 8, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Monte
Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen, 2, Sobi, 2, UpToDate, 9.

Abstract Number: 0897

Dynamic eQTLs from Activated Human B Cells Suggest Cell-state
Dependent Effects for GWAS Risk Variants in BLK

Yao Fu, David Murphy, Richard Pelikan, Jeniffer Kelly, Kiely Grundahl, Satish Pasula, Kandice Tessneer and Patrick
Gaffney, Oklahoma Medical Research Foundation, Oklahoma City, OK
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex genetic disease in which B cells play a critical role
in pathogenesis. Previous genome-wide association studies (GWAS) have identified many SLE risk loci and genes important
for B cell function. However, it is still unclear how the causal variants within these associations translate to the dysregulated
molecular mechanisms that drive the disease. Identifying and characterizing dynamic eQTL effects specifically in primary B
cell subtypes treated with an SLE-like inflammatory stimulus using single-cell RNA sequencing (scRNA-seq) may offer new
insights into variant-to-function relationships.

Methods: Primary B cells were isolated from 19 healthy donors of Northern European ancestry, then split and cultured for
48 hours with or without a physiologically relevant, defined B cell stimulation to model human SLE: B cell receptor crosslink-
ing IgM/G Fab fragment, CD40 ligand, and TLR7 agonist R837. After 48 hours of culture, the cells were collected and sub-
jected to genotyping and scRNA-seq. The Poisson Mixed Effect (PME) modeling was applied to identify dynamic eQTLs.
First, Harmony was used with 10 principal components (PCs) to remove sample- and treatment-specific effects. Each PC
was calculated as an independent, continuous, and dynamic cell state covariate. Candidate eQTLs were then fitted with
the PME model to test interactions of genotype effects with multiple covariates (donor fixed effects: age, sex, and genotype
PCs; cell fixed effects: gene expression PCs, percent mitochondrial UMIs, and number of UMIs; random effects: donor and
batch).

Results: B cell size and viability were significantly increased in response to stimulation. Cell surface CD86 expression also
increased, confirming the efficacy of the stimulation. A total of 186,240 B cells (76,230 resting and 110,010 stimulated) were
recovered in scRNA-seq. Eight B cell subtypes were manually assigned according to the marker genes of each cluster: tran-
sitional cells, naïve resting, naïve activated, memory unswitched, memory switched resting, memory switched activated,
plasmablasts, and plasma cells. Three B cell subsets were significantly increased after stimulation: plasmablasts (69.7-fold),
naïve activated cells (7.9-fold), and plasma cells (3.6-fold) (Table 1). From an input of 1,353 most significant eQTLs identified
in our previous bulk RNA-seq data, we identified 254 eQTLs that demonstrated a significant interaction between genotype
and cell state (likelihood ratio-test, FDR < 0.05). For example, two BLK eQTL variants positioned on the same haplotype
(rs1478898 and rs2061830) demonstrated dynamic eQTL effects across B cell subsets but opposing responses to
stimulation.

Conclusion: scRNA-seq revealed B cell subtype-specific dynamic eQTL effects in response to stimulation. The PME anal-
ysis was able to identify dynamic eQTLs, whose genotype effects are dependent on continuous cell states, and characterize
the unique genotype effects at single-cell resolution without the limitations of common pseudobulk approaches. We are cur-
rently expanding this dataset with 40 more samples to increase power.

Table 1: Total cells from the stimulated samples were adjusted downward by randomly sampling cells until a total adjusted cell count equal to that
of the resting cells was reached. The red box highlights cell subsets expanded in stimulated samples.
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Disclosure: Y. Fu: None; D. Murphy: None; R. Pelikan: None; J. Kelly: None; K. Grundahl: None; S. Pasula: None;
K. Tessneer: None; P. Gaffney: None.

Abstract Number: 0898

A Blood Transcriptome Signature Distinguishes Between Diverse
Systemic Autoimmune Diseases and Infection

Kleio-Maria Verrou1, Argyrios Theophilopoulos2, Nikolaos Vlachogiannis3, George Kollias4, Christoforos Nikolaou5 and
Petros Sfikakis1, 1Joint Academic Rheumatology Program, School of Medicine, National and Kapodistrian University of
Athens. Centre of New Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and Kapodistrian
University of Athens, Athens, Greece, Athens, Greece, 2Department of Immunology, Scripps Clinic and Research
Foundation, San Diego, CA, 3Joint Academic Rheumatology Program, School of Medicine, National and Kapodistrian
University of Athens. Centre of New Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and
Kapodistrian University of Athens, Athens, Greece, Zografou, Greece, 4Centre of New Biotechnologies and Precision
Medicine (CNBPM), School of Medicine, National and Kapodistrian University of Athens, Athens, Greece. Institute for
Bioinnovation, Biomedical Sciences Research Center “Alexander Fleming”, Vari, Greece. Department of Physiology,
Medical School, National and Kapodistrian University of Athens, Athens, Greece, Athens, Greece, 5Institute for
Bioinnovation, Biomedical Sciences Research Center “Alexander Fleming”, Athens, Greece
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Background/Purpose: The most pathogenic responses against self and foreign antigens that lead to systemic autoimmune
diseases and infections, respectively, overall engage similar immunologic components. Consequently, there are no molecu-
lar markers that distinguish between anti-self and anti-foreign responses. Our aim was to test the hypothesis that whole
blood RNA sequencing may distinguish between diverse systemic autoimmune diseases and various infections.

Methods: For comparison we used consecutive peripheral blood RNA sequencing data from the Gene Expression Omni-
bus database published until December 2021, encompassing 584 patients with various systemic autoimmune diseases
and 615 patients with viral, bacterial and parasitic infections.

Results: Data were used as input to our novel state-of-the-art preprocessing pipeline based on gene read counts ranking.
With this and additional Machine Learning approaches, we created a model that discriminates between the two groups of
pathologies with 98% accuracy. This high discriminating capacity was externally validated in additional datasets comprising
of samples not included in the models’ training.

Further analyses using the most informative gene expression profiles revealed that ‘autophagy’, ‘DNA damage response’,
‘RAP-1 signalling’ and ‘NOTCH signalling’ were among the top discriminating pathways.

Moreover, we identified a set of 24 genes, including the autoimmunity related RPL7, TLK2 and ANK2, whose relative RNA
expression levels specifically distinguish between systemic autoimmunity and infection with 88% accuracy.

Conclusion: RNA expression levels of specific genes in peripheral blood distinguish between anti-self and anti-foreign
responses, thereby providing a biomarker for the differential diagnosis of the corresponding pathologies in patients present-
ing with an inflammatory disorder. In addition, this analysis may provide new mechanistic understanding of the systemic
autoimmune response.
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Disclosure: K. Verrou: None; A. Theophilopoulos: None; N. Vlachogiannis: None; G. Kollias: None; C. Nikolaou:
None; P. Sfikakis: None.
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Proteomic Insights into JAK Inhibitor Therapeutic Response in
Rheumatoid Arthritis

Ting-Shuan Wu1 and Yi-Ming Chen2, 1Chung Shan Medical University, Taichung, Taiwan (Republic of China), 2Taichung
Veterans General Hospital, Taiwan, Taichung, Taiwan (Republic of China)
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Background/Purpose: Rheumatoid arthritis (RA) is a common and complex inflammatory polyarthritis. Janus kinase inhib-
itors (JAKi) have shown superior efficacy compared to traditional treatments, but predictors for therapeutic response are yet
to discover. Our aim is to utilize the proteomics OLINK analysis method to identify biomarkers associated with the effective-
ness of JAKi in patients with RA, thereby providing treatment strategy for precision medicine.

Methods: This study enrolled RA patients from Taichung Veterans General Hospital, Taiwan. Therapeutic effectiveness was
classified according to EULAR response criteria. Plasma proteins were collected before JAKi treatment, and a proteomic
analysis using the OLINK inflammation platform examined differences in plasma protein levels between groups.

Results: The overall good response rate to JAKi was 54.76% (58.33% in patients treated with baricitinib, 35.71% with tofa-
citinib, and 68.75% with upadacitinib). Elevated pre-treatment plasma levels of interleukin (IL)-12B, IL-17A, and interferon
(IFN)-γ were associated with poor responses to JAK inhibitors. High IFN-γ and IL-12B levels were linked to poor responses
to baricitinib, while high IL-17A levels were associated with poor responses to tofacitinib. No protein markers were found
related to poor responses to upadacitinib. Pathway analysis using Gene Set Enrichment Analysis (GSEA) provided insights
into the signaling pathways regulated by JAK inhibitors after treatment.

Differentially expressed inflammation-related biomarkers between the RA patients
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Conclusion: IFN-γ, IL-12B, and IL-17A may serve as biomarkers for JAKi treatment responsiveness in RA patients, aiding
rheumatologists in making more accurate drug choices and improving patient outcomes.

Disclosure: T. Wu: None; Y. Chen: None.
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Association Between Serum Urate, Gout, and Prostatic Cancer in
European Male Populations: A Mendelian Randomization Study

Sumanth Chandrupatla1, Nicholas Sumpter1, Tony Merriman2 and Jasvinder Singh3, 1University of Alabama at
Birmingham, Birmingham, AL, 2University of Alabama at Birmingham, Homewood, AL, 3Baylor College of Medicine,
Birmingham, AL
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Background/Purpose: Gout and serum urate (SU) are associated with prostate cancer risk. Previous Mendelian randomi-
zation (MR) studies have shown mixed results on the causal relationship between urate and prostate cancer risk (1,2,3).
These studies included women in their genome-wide association studies (GWAS), potentially skewing any results, and cre-
ating a need for follow-up studies. Therefore, we aimed to conduct a two-sample MR study including only men to assess
causal relationships between serum urate (SU) and gout, and prostate cancer.

Methods: To generate exposure instrumental variables (i.e. sets of SNPs associated with urate and gout), we used GWAS
for SU and gout (4) and used publicly available meta-analyses GWAS for prostate cancer (5). For an instrumental variable
representing the inflammatory aspect of gout we used a set of 15 single nucleotide polymorphisms (SNPs) associated with
gout but not urate. For an instrumental variable representing urate levels we used 4 SNPs from loci containing urate trans-
porter genes. MR methods included inverse-variance-weighted MR, MR-Egger regression, and weighted median to test
for causal relationships and horizontal pleiotropy. Horizontal pleiotropy occurs when a variant has an effect on the outcome
disease outside of its effect on the exposure trait.

Results: The instrumental variable comprising SNPs associated with gout but not urate showed a causal effect of gout on
prostate cancer (IVW: 1.18, P = 0.026; weighted median: 1.30, P < 0.001). We found no evidence of horizontal pleiotropy
from the MR-Egger test for either the urate or gout instrumental variables (urate transporter: 0.015, P = 0.407;

Candidate protein expressions between response and non-response
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inflammatory-only gout: 0.005, P = 0.663). Loci contributing most strongly to this causal effect included genes encoding zinc
transporter SLC30A5, and IL-1 receptor and IL-1 receptor antagonist – all of which have been previously implicated in pros-
tate cancer.

Conclusion:MR analysis in a European male population found a causal effect between the inflammatory aspect of gout and
prostate cancer. The SNPs showed evidence that the IL-1 pathway is implicated in the pathogenesis of prostate cancer.
There is accumulating evidence that the prostate produces urate, and 47.5% of adult men have evidence of monosodium
urate crystals in their prostate (6). This evidence supports that inflammatory pathways associated with gout may increase
the risk of prostate cancer.
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Intergenic Alu Elements Are Uniquely Expressed in Dermatomyositis and
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Background/Purpose: As genes constitute < 2% of our genomes, there is a need to explore potential roles of
other genomic elements in autoimmune disease. We focus on short interspersed elements (SINEs) in this study.
They are 260-300 bp elements that occupy roughly 13% of our genomes. There are two major types of SINEs:
Alu elements, and mammalian-wide interspersed repeats (MIRs). SINEs have been implicated in multiple biologic
functions including gene transcription regulation, alternative splicing, nuclear retention, mRNA decay, and forming
double stranded RNA that can trigger interferon signaling. In addition, Alus play a role in binding of NF-κB to the
IFN-β enhancer.

Methods: We aligned muscle biopsy RNA-sequencing data (n=152) to the T2T reference genome, which is the first truly
complete human genome, and quantified the expression of SINEs at the locus level. Analysis was done by myositis group
(dermatomyositis [DM]=39, anti-synthetase syndrome [AS]=15, immune-mediated necrotizing myopathy [IMNM]=51, inclu-
sion body myositis [IBM]=15) vs normal control (n=32). After differential expression testing by myositis groups (alpha=0.05),
SINEs with unique expression in each group were identified. SINEs can be expressed passively with gene transcription when
they’re embedded in exons or introns; or they can be transcribed through their own promotors. Therefore, we classified

1886

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SINEs based on their genomic coordinates into those that fall inside: exons, introns, promoter regions, or outside these
regions (intergenic). Finally, we correlated the top 10 differentially expressed SINEs by group to interferon stimulated genes
(ISGs). P values were adjusted for multiple comparisons.

Frequencies of unique differentially expressed SINEs by myositis group, SINE family, and direction of change

Correlation of interferon stimulated genes with expression of three intergenic Alu elements in myositis samples. r= Pearson correlation coefficient,
q= p value adjusted for multiple comparisons, ISG=Interferon stimulated gene

Three intergenic Alu elements with unique overexpression in dermatomyositis
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Results: There were many differentially expressed SINEs in each myositis group vs controls (range 1,749-4,568 ele-
ments). Uniquely expressed SINEs with ≥2 fold change were highest in DM (740 elements, vs a range of 134-233 in
other groups). DM had 620 overexpressed SINES (93% Alu elements), and 120 underexpressed SINEs (56% MIRs),
see Figure 1. While IMNM was the only group with more underexpressed (n=140) than overexpressed elements
(n=93). In contrast to DM, AS had more MIRs (n=45) than Alus (n=39) that were overexpressed, and mostly underex-
pressed Alus (n=44), compared with underexpressed MIRs (n=6). Overall, most SINEs were intergenic, including in
DM (79%). Of the top 10 differentially expressed Alus in DM, eight were linearly correlated with high ISGs, including
three intergenic elements (Figure 2) with strong correlation coefficients (0.81-0.85, q value < 1.0e-36, Figure 3). Similar
analyses showed weaker associations of ISGs with top expressed SINEs in AS and IBM, and no significant associa-
tions in IMNM.

Conclusion: DM is characterized by unique expression of hundreds of Alu elements that are not seen in other myositis types
or in normal muscle. The majority of these Alus were intergenic indicating that they were likely transcribed primarily through
their own promotors, and not through passive transcription inside introns and exons of transcribed genes. This analysis
reveals a new aspect of the altered biology in dermatomyositis that has not been described before, opening new research
avenues to unravel the pathogenesis of myositis.

Disclosure: R. Najjar: None; A. Mammen: None; T. Mustelin: Bristol-Myers Squibb(BMS), 2, Cugene, 2, Miro Bio,
2, QiLu Bopharma, 2, Rome therapeutics, 2.

Abstract Number: 0902

Novel Role of TYK2mechanism in SLE Pathogenesis via T Cell and B Cell
Pathways

Joshua Hoffman1, Nicole Narayan2 and Mera Tilley1, 1Alumis Inc, South San Francisco, CA, 2Alumis, South San
Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE is a complex disease in need of novel therapies. Previously reported genome-wide associ-
ation studies (GWAS) have identified a strong association between SLE and variants at the TYK2 locus, a well-known
modulator of type 1 interferon and IL-12/23 signaling pathways. In this study we integrate SLE GWAS summary statis-
tics and proteomics data from the UK Biobank resource to uncover additional pathways by which TYK2 modulates SLE
pathogenesis.

Methods: Summary statistics for a GWAS in SLE from the NHGRI-EBI GWAS Catalog were fine-mapped using susieR.
Fine-mapped variants were then subjected to a trans-protein-quantitative trait locus (pQTL) analysis using O-link data
made available through UK Biobank. To assess whether TYK2 specific variants are uniquely driving signals in the
region, we performed a GWAS on all proteins that were significant in the initial single-variant pQTL screen followed
by fine-mapping and colocalization with the SLE GWAS summary statistics. For pQTL associations that showed signif-
icant colocalization with SLE genetic susceptibility, we performed a protein level association analysis on SLE disease
risk in UK Biobank.
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Results: Fine-mapping with the SLE GWAS resulted in two independent variant sets at the TYK2 locus, with one of those
sets defined by the well-characterized TYK2 loss-of-kinase-function allele P1104A (rs34536443), a pharmacomimetic of
TYK2 inhibition. The initial pQTL screen identified 12 unique proteins as having at least one SLE based TYK2 variant associ-
ation. Of these; IL12RB1, IFNAR1, BST2, CCL3, CCL4, CXCL10, CXCL11, LAG3, TNFRSF8, and TNFSF13B showed colo-
calization with SLE. Levels of these proteins were significantly increased in SLE cases compared to controls in the UK
Biobank cohort.

Conclusion: TYK2 genetic loss-of-kinase-function has previously been shown to be protective for a wide array of immune-
mediated diseases. In this study, we aimed to uncover new protein pathways that may be influenced by TYK2 variation and
furthermore contribute to SLE disease pathogenesis. Novel T-cell and B-cell proteogenomic signatures were discovered to
be mediated by TYK2 in the context of SLE. Two examples include LAG3 and TNFSF13B. LAG3 is a negative regulator of
T-cell response; TNFSF13B is highly expressed in monocytes and acts in B-cell activation, differentiation, and proliferation.
As a positive control, the results of our analyses corroborated the known association of TYK2 with IL12 and type 1 interferon
pathways via modulation of IL12RB1 and IFNAR1 protein levels. Through systematic colocalization of trans-pQTL signals,
we identified pathways beyond type I interferons that may contribute to the protective effect of TYK2 loss of function variants
in autoimmune diseases.

Disclosure: J. Hoffman: Alumis Inc, 3, 11; N. Narayan: Alumis Inc, 3, 11; M. Tilley: Alumis Inc, 3, 11.

Abstract Number: 0903

Distinct Impacts of Mosaic Loss of Chromosome Y and Genetic Risk on
the Age of Onset in Patients with Rheumatoid Arthritis

Shunsuke Uchiyama1, Yuki Ishikawa2, Katsunori Ikari3, Suguru Honda4, Yoichiro Kamatani5, Takahisa Gono6, Masataka
Kuwana7 and Chikashi Terao8, 1Nippon Medical school/ RIKEN, Tokyo, Japan, 2RIKEN, Yokohama, Japan, 3Tokyo
Women’s Medical University, Shinjuku, Japan, 4Tokyo Women’s Medical University, Tokyo, Japan, 5Department of
Computational Biology and Medical Sciences, Graduate School of Frontier Sciences, The University of Tokyo, Chiba,
Japan, 6Nippon Medical School Graduate School of Medicine, Tokyo, Japan, 7Department of Allergy and Rheumatology,
Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 8RIKEN, Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The age of onset of rheumatoid arthritis (RA) is becoming older worldwide. Since patients with late-
onset RA (LORA) have unique clinical characteristics, including acute onset and lower prevalence of seropositivity, genetic
and environmental risks may differ with the age at disease development. Recently, it has been shown that mosaic chromo-
somal alterations (mCAs) accumulate with age and lead to clonal expansion of dysregulated autoimmune cells. This study
was conducted to evaluate the potential roles of mCAs in RA susceptibility using two independent cohorts.

Methods: mCAs in peripheral blood samples from two cohorts (Set_1: 2,107 RA cases and 86,998 controls, Set_2: 2,359
RA cases and 86,998 controls) were detected by the Mosaic Chromosomal Alterations (MoChA) pipeline. LORA was
defined as RA with its onset older than 60 years, while patients who developed RA at the age between 16 and 60 were
defined as young-onset RA (YORA). We evaluated the associations of mCAs with RA or RA subsets (LORA, YORA) using
the logistic regression models in each dataset, followed by meta-analysis with the inverse-variance-weighted fixed-effect
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model. The effect sizes of mosaic loss of Y (mLOY) and polygenic risk score (PRS) of RA were also determined in each data-
set, and subsequent meta-analysis was conducted. We then stratified RA patients and controls into 6 subgroups based on
the mLOY status and PRS, and evaluated the risks of LORA and YORA in each subgroup using the logistic regression
models.

Results: Set_1 included 608 patients with LORA and 1,499 with YORA, and Set_2 included 400 with LORA and 1,959 with
YORA, respectively. As shown in Figure 1, mLOY was significantly increased in LORA by age-adjusted logistic regression
model (odds ratio [OR]=1.43, P=0.0062 by meta-analysis), while mLOY was negatively associated with YORA (OR=0.77,
P=0.072 by meta-analysis). On the other hand, we found consistently negative associations of autosomal mCAs or mosaic
loss of X (mLOX) with RA all combined, LORA, and YORA. The observed opposite direction of mLOY associations between
LORA and YORA was also evident in the effect sizes (beta=0.32, P=0.017, and beta=-0.41, P=0.0047, respectively)
(Figure 2, left). Intriguingly, the effect sizes of PRS were lower in LORA than in YORA (Figure 2, right), indicating different
genetic architectures between LORA and YORA. When subjects were classified based on PRS and mLOY status, we
observed a nearly linear increase of ORs for LORA with a further increase of OR among subjects with high PRS and cell

Figure 1. Forest plots of odds ratios (ORs) of autosomal mCAs (left), mLOY (middle), mLOX (right) among RA subsets (RA, LORA, and YORA).
Association test results of each dataset (Set_1 and Set_2) and those by the meta-analysis (FE, fixed-effect) are presented. The error bars indicated
95% confidence intervals (95% CIs).

Figure 2. Box plots of effect sizes of mLOY (left) and polygenic risk score (PRS) of RA (right) on RA, LORA, and YORA by meta-analyses.
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fraction (CF) of mLOY >5% (Figure 3, upper panel). On the other hand, there was neither linear increase nor CF-dependent
increase of ORs in the YORA subset (Figure 3, lower panel), highlighting a different impact of CF of mLOY between LORA
and YORA.

Conclusion: mLOY confers the acquired disease risk in different manners between LORA and YORA, which might reflect
different gene-environment interactions and the effects on disease development. The different impact of PRS also highlights
different inherent genetic architectures between LORA and YORA. Taken together, our findings suggest distinct underlying
pathophysiological mechanisms between these subsets of RA.

Disclosure: S. Uchiyama: None; Y. Ishikawa: None; K. Ikari: None; S. Honda: None; Y. Kamatani: illumina Japan,
6, Stagen Company, 11, Takeda Pharmaceuticals, 5; T. Gono: Asahi Kasei, 6, Astellas, 6, Boehringer-Ingelheim,
6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Eisai, 6, Ono Pharmaceuticals, 6, Pfizer, 6, UCB, 6; M. Kuwana: Asahi
Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuticals, 6;
C. Terao: None.

Abstract Number: 0904

Defining the Function of Disease Variants with CRISPR Editing and
Multimodal Single Cell Sequencing

Yuriy Baglaenko1, MIchelle Curtis2, Majd Al Suqri3, Ryan Agnew3, Aparna Nathan4, Hafsa Mire4, Annelise Yoo Mah-
Som3, David Liu5, Gregory Newby6 and Soumya Raychaudhuri3, 1Cincinnati Children’s Hospital, Cincinnati, OH, 2Broad
Institute, Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Harvard Medical School, Boston, MA, 5Broad
Institute, Cambridge, MA, 6Johns Hopkins, Baltimore, MD

Figure 3. Comparison of risks of LORA (upper) or YORA (lower) among the groups of subjects stratified based on the mLOY status and PRS.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Genetic studies have identified thousands of individual disease-associated non-coding
alleles, but identification of the causal alleles and their functions remain critical bottlenecks. Even though
CRISPR-Cas editing has enabled targeted modification of DNA, inefficient editing leads to heterogeneous out-
comes within individual cells, limiting the ability to detect functional consequences of disease alleles particularly
in primary human cells.

Methods: To overcome these challenges, we have developed MINECRAFTseq: a multi-omic single cell sequencing
approach that directly identifies genomic DNA edits, assays the transcriptome, and measures cell surface protein expres-
sion. We apply this novel assay to cell lines and primary human CD4 T cells from non-autoimmune donors genomically edi-
ted with CRISPR-Cas enzymes.

Results: In cell lines, we show that CRISPR induced deletion of a regulatory region specifically associated with HLA-
DQB1 gene expression, knockout of FBXO11 by splicing disruption alters CD40 mediated signaling, and CRISPR
Cas base-editing identifies the causal variant in an expression quantitative trait locus of RPL8. We then apply this tech-
nique to primary human CD4 T cells. We induce an early stop codon with base editors in PTPRC and identify significant
changes in gene and protein expression associated with hyperactivation and lineage skewing. Finally, we identify the
state-specific effects of an IL2RA autoimmune variant in primary human T cells polarized under Treg but not Th1
conditions.

Conclusion:Multimodal functional genomic single cell assays including DNA sequencing bridges a crucial gap in our under-
standing of complex human diseases by directly identifying causal variation in primary human cells.

Disclosure: Y. Baglaenko: None; M. Curtis: None; M. Al Suqri: None; R. Agnew: None; A. Nathan: None; H. Mire:
None; A. Yoo Mah-Som: None; D. Liu: None; G. Newby: None; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus,
2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2.

Abstract Number: 0905

High-Throughput Proteomic Profiling of Sera as a Non-Invasive Method
for Identifying Lupus Nephritis Subtypes

Rufei Lu1, Andrea Fava2, Benjamin Jones3, Peter Izmirly4, Jennifer Anolik5, Chaim Putterman6, David Wofsy7, Matthias
Kretzler8, Celine Berthier9, E. Steve Woodle10, Michael Weisman11, Mariko Ishimori12, The Accelerating medicines
Partnership: RA/SLE Network13, Betty Diamond14, Jill Buyon15, Michelle Petri16, Richard Furie17, Judith James13 and Joel
Guthridge13, 1University of California San Francisco, San Bruno, CA, 2Divison of Rheumatology, Johns Hopkins
University, Baltimore, MD, 3Oklahoma State University, Oklahoma City, OK, 4New York University Grossman School of
Medicine, New York, NY, 5University of Rochester Medical Center, Rochester, NY, 6Albert Einstein College of Medicine,
Safed, Israel, 7University of California San Francisco, SF, CA, 8University of Michigan, Ann Arbor, MI, USA, Ann Arbor, MI,
9University of Michigan, Ann Arbor, MI, 10University of Cincinnati College of Medicine, Cincinnati, OH, USA, Cinncinnati,
OH, 11Stanford University, Los Angeles, CA, 12Cedars-Sinai Health System, Los Angeles, CA, 13Oklahoma Medical
Research Foundation, Oklahoma City, OK, 14The Feinstein Institutes for Medical Research, Manhasset, NY, 15NYU
Grossman School of Medicine, New York, NY, 16Johns Hopkins University School of Medicine, Timonium, MD,
17Northwell Health, Manhasset, NY
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. (A) Canonical pathway analyses cross-comparing healthy controls, SLE patients with the minimal disease (class I/II), membranous (V),
pure proliferative (III or IV), and mixed proliferative (III/IV+V) LN. (B) Proximity plot from a random forest machine learning algorithm permuted
500 times and the important predictors for each LN classification. Variable importance is measured by the mean accuracy decrease after permu-
tation. Open diamonds denote the predictors with p<0.05 for each LN classification. (C) Volcano plots showing the proteins correlated with the
NIH activity and chronicity indices (c). (d) Significant enriched functional pathways and tissues from StingDB enrichment analysis. +correlation
coefficients are estimates from regression model adjusted for age, gender, and race.
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Background/Purpose: Lupus nephritis (LN) treatment decisions are typically informed using histopathological classification
based on the International Society of Nephrology/Renal Pathology Society (ISN/RPS) and NIH activity and chronicity indices.
LN class and activity can change over time, which often requires changes in treatment. However, serial kidney biopsies are
invasive and impractical; thus, noninvasive biomarkers of LN classification are needed to help guide treatment decisions.
Here, we investigated serum proteomic profiles to define noninvasive biomarkers of histological class and activity and chro-
nicity indices.

Methods: SLE patients with LN (n=184) were recruited for this study as part of the Accelerating Medicines Partner-
ship RA/SLE network. Kidney biopsies were evaluated by a renal pathologist according to ISN/RPS classification and
NIH activity and chronicity indices. Serum samples were collected at the time of kidney biopsy, and protein expres-
sion was measured using the Olink Explore HT. Multivariate logistic regression, adjusting for age, gender, and genetic
ancestry, and random forest algorithms were used to identify biomarkers of LN class and activity and chronicity
indices.

Results: Compared to healthy controls, LN patients upregulated multiple pathways related to the innate and adaptive
immune systems, including TNF, IL-10, efferocytosis, and antigen processing and presentation pathways (Figure 1A).
Patients with pure proliferative LN (class III/IV) showed further upregulation in B cell receptor signaling, Th1/Th2 differen-
tiation, neutrophil degranulation, Th17 differentiation, and leukocyte chemotaxis pathways compared to those with min-
imal disease (class I/II), membranous (V), or mixed proliferative (III/IV+V) LN (Figure 1A). Machine learning models
achieved high accuracy for distinguishing healthy controls (95.3% [86.9%-99%]) and LN patients (99.5%, [97% -
100%]) but were only able to distinguish pure proliferative (84.5% [75.8%, 91.1%]) from the other LN subclasses
(Figure 1B). In addition, the expression of 398 and 2252 proteins was associated with the NIH activity and chronicity
indices, respectively (Figure 1C). Specifically, proteins involved in IL-18, TNF, and IL-1 pathways and intracellular pro-
teins from multiple organ systems with prominent enrichment in immune cells positively correlated with the activity index
(Figure 1D). Interestingly, proteins enriched in interferon, growth factor, and neurotrophin receptor pathways and intra-
cellular proteins from multiple organ systems, particularly the nervous system, correlated with the chronicity index
(Figure 1D).

Conclusion: Serum protein expression pathways may serve as noninvasive biomarkers of LN class and activity and chro-
nicity indices, helping to direct therapeutic decisions.

Disclosure: R. Lu: None; A. Fava: Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2; B. Jones: None;
P. Izmirly: Hansoh Bio, 2; J. Anolik: None; C. Putterman: Equillium, 2, Progentec, 2; D. Wofsy: Amgen, 2, Novartis,
2; M. Kretzler: None; C. Berthier: None; E. Woodle: None; M. Weisman: None; M. Ishimori: None; T. Accelerating
medicines Partnership: RA/SLE Network: None; B. Diamond: adicet, 2, alpine, 12, dsmb, atara, 2, DBV, 2, icell,
2, sail, 2; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK),
1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-
FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer
Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions,
1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5,
iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Ser-
ono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Pro-
viant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2; R. Furie: AstraZeneca, 1, 2, 6; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10;
J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5.
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Abstract Number: 0906

Proteomic Signatures of Difficult-to-Treat Rheumatoid Arthritis:
Identifying Predictive Biomarkers

Kl�ara Mocov�a1, Jiri Baloun1, Aneta Prokopcov�a2, Kristýna Br�abníkov�a Marešov�a1, Herman Mann3, Jǐrí Vencovský2, Karel
Pavelka4 and Ladislav Šenolt2, 1Institute of Rheumatology, Prague, Czech Republic, 2Institute of Rheumatology and
Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 3Revmatologický
ústav, Praha, Czech Republic, 4Institute of Rheumatology and Charles University, Praha, Czech Republic

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by persistent
synovial inflammation, progressive joint destruction and extra-articular manifestations. Despite the advancements in the
management of RA, including treat-to-target strategies and implementation of biologic (b) and targeted synthetic

Figure 1 - Four candidate biomarkers associated with the development difficult-to-treat rheumatoid arthritis (D2T RA). The error bars represent 95% con-
fidence intervals with the median calculated by a bootstrapped method with 50,000 simulations for patients with D2T RA or those in sustained remission.
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(ts) disease-modifying anti-rheumatic drugs (DMARDs), about 10% of RA patients remain symptomatic and develop “diffi-
cult-to-treat” (D2T) RA1. Advanced proteomic analyses of plasma offer a promising approach for monitoring disease activity
and predicting RA progression.

This study aimed to profile plasma proteome in RA patients and identify proteins associated with the development of
D2T RA.

Methods: We analyzed plasma samples from 99 RA patients enrolled in the Czech biologics registry ATTRA, who began
treatment with b/ts DMARDs at the Institute of Rheumatology in Prague (Table 1). The cohort consisted of 52 patients
(median age 54 years, 85% females) who fulfilled the EULAR definition of D2T RA. Their plasma samples were collected
2.2 years before meeting D2T criteria. For comparison, 47 RA patients who were in sustained remission (median age
58 years, 70% females) as determined by meeting a Simplified Disease Activity Index (SDAI) < 3.3 and Swollen Joint Count
(SJC) ≤ 1 over two consecutive follow-ups 12 weeks apart, were included.

Table 1 - Demographic and clinical characteristics. Demographic and clinical characteristics of patients with difficult-to-treat (D2T) rheumatoid
arthritis (RA) and patients in sustained clinical remission at baseline and two and one years before meeting the definition of D2T RA. Data are pre-
sented as median (IQR) or count (%). Abbreviations: CRP – C-reactive protein; SJC28 - Swollen 28-Joint Count; TJC28 - Tender 28-Joint Count;
DAS28-ESR - Disease Activity Score 28-Joint Count with CRP; SDAI - Simplified Disease Activity Index; DMARDs - Disease-Modifying Anti-
Rheumatic Drugs; VAS – Visual Analog Scale; cs - Conventional Synthetic; ts/b – target synthetic or biologic.
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We employed a kit to label 270 predesigned proteins and quantified them in the plasma using liquid chromatography with
the mass-spectrometry detector. A linear regression model was employed to assess the relationship between plasma pro-
teins and the development of D2T RA, adjusted for CRP, DAS28-ESR, HAQ and EuroQuol as significant covariates identified
through prior predictive analysis.

Results: Our proteome screening experiment detected 222 quantifiable miRNAs. The follow-up regression modelling
revealed 12 proteins significantly associated with D2T RA compared to patients in sustained remission (p-value < 0.05,
omega2 > 0.06). For example, alpha-1-acid glycoprotein 1 (1.55 fold), phosphatidylcholine-sterol acyltransferase (1.25 fold),
ferritin heavy chain (1.84 fold), and follistatin-related protein 1 (1.84 fold) (Figure 1) were elevated in D2T RA patients and pre-
viously associated with RA pathophysiology.

Conclusion: Our study uncovered 12 plasma proteins associated with the development of D2T RA, with four proteins pre-
viously implicated in RA pathology showing predictive potential. Plasma proteome profiling emerges as an effective tool for
disease stratification and could pave the way for tailored therapeutic strategies in the future.

Acknowledgements: Supported by SVV 260 638, BBMRI-CZ LM2023033, MHCR 023728, NU23-10-00434.
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Association of Rare and Common Genetic Variants in MOCOS with
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The minor allele of the common rs2231142 (Q141K) ABCG2 variant predicts inadequate response
to allopurinol urate lowering therapy (ULT). We hypothesize that additional variants in genes encoding urate secretory and
reuptake transporters and allopurinol-to-oxypurinol metabolic enzymes also predict allopurinol response.
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Methods: This study included a subset of participants with gout from the Long-term Allopurinol Safety Study Evaluating
Outcomes in Gout Patients trial (NCT01391325), whose whole genome was sequenced (n=667). Participant exclusion
steps and individual-level quality control filtering of sequencing data left 563 of 667 participants. Good responders
had ≥1 good response visits (serum urate (SU) < 0.36mmol/L on allopurinol ≤300 mg/day) and no poor response visits
(SU ≥0.36mmol/L despite allopurinol >300 mg/day) or a 5:1 ratio of good to poor responses over 5 to 6 monthly time-
points. Inadequate responders had no good response visits and ≥1 poor response visits, or a 1:5 ratio of good to poor
responses. Adherence to allopurinol was determined by pill counts, and for a subgroup (n = 303), by plasma oxypurinol
>20μmol/l. Using the sequence kernel association test (SKAT) we estimated the combined effect of rare and common
protein-coding variants in urate secretory genes (ABCC4, ABCC5, ABCG2, SLC17A1, SLC17A3, SLC22A6, SLC22A8),
urate reuptake genes (SLC2A9, SLC22A11) and allopurinol-to-oxypurinol metabolic genes (AOX1, MOCOS, XDH) on
allopurinol response.

Results: There was an association of all rare and common protein-coding variants in the allopurinol-to-oxypurinol gene
group (PSKAT-C = 0.022), but not in the reuptake (PSKAT C = 0.29) or secretory (PSKAT C = 0.77) gene groups, with allopurinol
response (Table 1). Pooled rare and common protein-coding variants in the allopurinol-to-oxypurinol metabolism
gene MOCOS, encoding molybdenum cofactor sulphurase were associated with allopurinol response (PSKAT-C = 0.010),
while variants in other allopurinol metabolic genes tested, AOX1 (PSKAT-C = 0.46) or XDH (PSKAT-C = 0.27) were not
(Table 1). Evidence for genetic association with allopurinol response in the allopurinol-to-oxypurinol gene group (PSKAT-

C = 0.004) andMOCOS (PSKAT-C < 0.001) was stronger when adherence to allopurinol therapy was confirmed by measuring
plasma oxypurinol (Table 1). The association ofMOCOSwith response was independent of age, sex, BMI, eGFR, number of
gout flares in the past year, ABCG2 rs2231142, pre-ULT serum urate measures and the top 5 genetic principal
components.

Table 1. Results of rare and common variant combination (SKAT_CommonRare or SKAT-C) test for association of with allopurinol response.
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Conclusion: We provide evidence for common and rare genetic variation inMOCOS associating with allopurinol response.
The statistical strength of the signal was improved with more accurate phenotyping of adherence to allopurinol therapy.
These results support the idea that additional genetic factors play a part in determining response to allopurinol and point
to a mechanism involving allopurinol to oxypurinol conversion.
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poration, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi,
2, Unlocked Labs, 2; T. Merriman: None; L. Stamp: Uptodate, 9.
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and High Multitrait Polygenic Risk – an Investigation
of SLE Risk Loci
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Heritability of SLE is high and more than 200 genetically associated SLE risk loci were identified.
Part of them are specific and associate with SLE development only while other associate with other diseases, such as type
1 diabetes (T1DM) and rheumatoid arthritis (RA). Our objective: to investigate what clinical phenotype associate with high
polygenic scores (PRSs) for SLE-specific and multitrait-associated SLE loci.

Methods: Patients with SLE (ACR-97 or SLICC-12, n=1498) and healthy controls (n=1947) were genotyped using Illumina’s
Global Screening Array. SLE-associated single nucleotide variants (SNVs) (European ancestry) at GWAS significance (p<
5×10-8) were identified through the GWAS catalog. After filtering 112 SNVs were identified. SNVs were considered multitrait
if associated with ≥1 additional disease. Two PRSs were constructed; one including SLE specific SNVs (n=79) and one
including multitrait SNVs (n=33). Groups were compared using logistic regression, adjusting for age and sex. 50% of
patients with the highest SLE-specific PRS were selected and from them the 50% with the lowest multitrait PRS were
selected. This group (highSLE-lowMultitrait, 25% of total) was then compared with the other patients (75% of total). The
same method was used for the highMultitrait-lowSLE group.

Results: Both PRSs were higher in patients in comparison with healthy controls, p< 2×10-6. Besides SLE, the most com-
mon diseases associated with the multitrait SNVs were RA (SNV=10), T1DM (SNV=8), multiple sclerosis and ulcerative colitis
(SNV=6).
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The highSLE-lowMultitrait group had higher prevalence of malar rash (OR 1.28(1.00-1.66), p=0.04), neurologic manifesta-
tions (OR 1.44(1.10-2.08), p=0.048), thrombocytopenia (OR 1.47(1.06-2.04), p=0.022), anti-Sm antibodies (OR 1.80
(1.12-2.80), p=0.009), low complement (OR 1.70(1.25-2.30), p < 0.001) and lower prevalence of hemolytic anemia
(OR 0.55(0.32-0.97), p=0.038) compared with the other group.

The highMultitrait-lowSLE group had higher prevalence of anti-SSA (OR 1.49 (1.14-1.94), p= 0.003) and anti-SSB antibodies
(OR 1.79 (1.34-2.39), p < 0.001) and lower prevalence of discoid rash (OR0.72(0.52-1.0), p=0.038) comparedwith the other group.

Conclusion: Our results shed light on SLE heterogeneity. Leveraging data for shared genetic associations can be important
for determining the genetic background influencing SLE subphenotypes, but also common disease manifestations among
autoimmune diseases.

Disclosure: N. Oparina: None; S. Reid: None; A. Sayadi: None; M. Eloranta: None; M. Frodlund: None; K. Lerang:
None; A. Jönsen: None; S. Rantapaa-Dahlqvist: None; A. Bengtsson: None; A. Rudin: None; Ø. Molberg: None;
C. Sjowall: Bristol-Myers Squibb(BMS), 3; L. Rönnblom: Ampel Biosolutions, 1, AstraZeneca, 1, 6, Bayer, 2, BMS,
1, UCB, 1; D. Leonard: AstraZeneca, 1.
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Identifying Predictive Serum Soluble Mediators Signatures Specific to
ANA+ at Risk of SLE Individuals with Next Generation Proteomics
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Wright3, Susan Macwana3, Wade DeJager3, Marci Beel3, Christopher Lessard1, Cristina Arriens1, Joan Merrill4, Judith
James1 and Joel Guthridge1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Oklahoma State University,
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Multiple factors can predispose individuals to development of SLE, including the presence of Afri-
can American ancestry, lupus-associated autoantibodies (ANAs), or some clinical manifestations of SLE, termed incomplete
lupus (ILE). However, most ILE patients never progress to SLE and few ANA+ individuals develop autoimmune disease. We
sought to identify protein signatures and cell populations involved in driving transition to full immune cell dysregulation.

Methods: Serum from 64 subjects with African or European ancestry, divided evenly among healthy individuals (ANA-),
healthy with ANAs (ANA+), ILE, and SLE were examined using the Explore HT proximity extension assay (Olink) to measure
the levels of >5400 proteins. Single cell transcriptomic, VDJ-clone, and surface protein profiles for PBMCs were developed
using the Single Cell Immune Profiling scRNA-seq platform (10x Genomics) with the TotalSeq Human Universal Cocktail
(Biolegend) to identify disease associated cell populations, differential gene signatures and dysregulated pathways.

Results: Comparison of serum protein levels found the largest number of differences between ANA+ and ILE, with 478 sig-
nificant proteins (Friedman non-parametric, padj < =0.05); more modest differences were noted between ANA-/ANA+
(62 proteins) and ILE/SLE (10 proteins). TAX1BP1, an autophagy receptor, appears to be the most variable protein between
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disease transition with covarying neighborhood analysis showing a correlation between TAX1BP1 and B cells and CD4+
memory T cell populations (Fig.1A). Pathway analysis of the most variable proteins indicated that the diversity between
ANA+ and ILE is mostly driven by apoptosis, TNF-, MAPK-, NFkB signaling and interferon (IFN) activation (Fig.1B-D). Princi-
pal component analysis highlighted heterogeneity among ANA+ individuals, with one subset similar to ANA- controls, while
another clustered with disease groups (Fig.1E). This second group demonstrated a disease-like signature distinguished by
900 proteins largely involved IFIH1-mediated IFN induction, nuclei-acid sensing, necrosis, and apoptosis (Fig.1F,G). Inter-
estingly, these individuals had lower serum levels of MAVS (Fig.1H). While RIGI appears to not be involved, the data suggests
activation of apoptosis and autophagy-related pathways in ILE individuals, suggesting substantial immune dysregulation
(Fig.1G). Autophagy related proteins are decreased in ILE and SLE (Fig.1I). Differences in proteins involved in oxidative phos-
phorylation were noted in ANA+ and ILE. Correlation analysis with transcriptomic data indicates involvement of CD27+
Memory B/T cell populations (Fig.2A-D); MAVS upregulation appears to be associated with cytotoxic T cells (Fig.2E). Alter-
ations in oxidative phosphorylation pathway differed between ANA+ from ILE in the complexes involved and suggest dis-
rupted ATP synthesis (Fig.2F).

Conclusion: Observed signatures appear to be associated with issues with restoring cellular homeostasis and imbalance in
antiviral immune response in transition between ANA+ and ILE. These abnormalities may define important events in the tra-
jectory and stages of preclinical autoimmunity disease.

Fig1. Analysis of serum soluble proteins indicates specific signatures in disease transition. A. TAX1BP1 levels are significantly decreased in ILE and
SLE individuals compared to controls (*** padj <0.005). CNA correlation analysis indicates greater abundance of TAX1BP1 in B cells and CD4+
Memory T cells. B. Pathway analysis for top 100 variable proteins ranked by Principal Component 1 (PC1). C. Volcano plot showing proteins var-
iable between ANA- and SLE individuals. D. Protein levels by disease group for most variable analytes determined by PC1 (* padj <0.05, *** padj
<0.005). E. PCA plot highlights group diversity across all 64 individuals with indication of two ANA+ subsets. F. Heatmap of most variable proteins
(Friedman non-parametric) distinguishing two ANA+ subsets (healthy – subjects clustering with healthy controls, sick – subjects clustering with dis-
ease groups). G. Pathways distinguishing two subsets of ANA+ and ILE individuals (healthy – subjects clustering with healthy controls,
sick – subjects clustering with disease groups). H. Levels of serum MAVS (mitochondrial anti-viral signaling protein) are significantly decreased in
ILE and SLE individuals (*** padj <0.005). I. Autophagy related proteins are significantly decreased in each of the disease groups (* padj <0.05,
*** padj <0.005).
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Abstract Number: 0910

Reduced Adenosine-Mediated Regulatory Activity Exacerbated by an
NT5E Loss of Function Mutation Is Linked to Tissue Inflammation and
Hypertension in Systemic Lupus Erythematosus

Katherine Owen1, Isaac Peabody2, Mikhail Olferiev3, Tyson Dawson2, Prathyusha Bachali4, Peter Kasson5, Amrie
Grammer6, Mary Crow3 and Peter Lipsky2, 1RILITE, Charlottesville, VA, 2Ampel Biosolutions, Charlottesville, VA, 3Hospital
for Special Surgery, New York, NY, 4AMPEL BioSolutions, Redmond, WA, 5University of Virginia, Charlottesville, VA,
6AMPEL LLC, Charlottesville, VA

Fig2. Correlation analysis with transcriptomic scRNA-Seq data identifies populations associated with proteomic signatures. A, B. UMAP projection
of distinct B cell and T cell subpopulations clusters identified by gene expression and cell surface proteins obtained with CITE-Seq. C, D. Pathway
analysis indicates oxidative phosphorylation dysregulation, disrupted ATP synthesis and mitochondrial dysfunction related to Memory B cells and
T cells (orange – upregulation, blue – downregulation). E. MAVS upregulation between ANA+ and ILE individuals is associated with cytotoxic T
cells. F. Differences in electron chain transport pathway in disease transition appear to be associated with involvement of different complexes.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adenosine is a purine nucleoside generated by the enzymatic activity of CD73/NT5E, that functions
as an endogenous regulator of the immune system critical for the resolution of inflammation. Extracellular adenosine acti-
vates adenylyl cyclase to generate intracellular cyclic AMP (cAMP), a potent transcriptional regulator of the cAMP response
element (CREB) involved in limiting the progression of inflammation (Figure 1). Genetic mutations in the coding sequence of
NT5E that alter its enzymatic activity have been linked to clinical phenotypes in non-lupus patients and have more recently
been detected in SLE GWAS. Although adenosine signaling normally functions to suppress immune activity and inflamma-
tion, relatively less is known about the role of adenosine-mediated regulation of inflammation in SLE.

Methods: GSVA was used to examine the enrichment of NT5E as well as gene signatures for adenosine processing/
production (ADO signature) and function (CREB signature) in lupus tissue and whole blood (WB) datasets. Molecular model-
ing of the lupus-associated SNP rs2229524 encoding an M397T transition in NT5E, was used to assess the impact of this
mutant on NT5E enzymatic function. Sequence analysis identified lupus patients harboring the rs2229524 risk alleles in
RNA-seq data collated from multiple lupus WB datasets and examined for the enrichment of the ADO and CREB gene sig-
natures. Finally, genotyping for rs2229524 was conducted on an independent patient cohort to assess the impact of the risk
variant on SLE clinical manifestations.

Results: Gene expression analysis in SLE tissues revealed fundamental defects in the regulation of anti-inflammatory
responses associated with altered adenosine activity. Examination of the structural implications of genetic mutations in the
coding sequence of NT5E predicted impaired enzymatic function (Figure 2) that could be directly linked to elevated immune
activity and proinflammatory markers. Analysis of an independent cohort of 267 SLE patients supported the increased
expression of the risk allele (C vs T) in SLE patients and especially those of African Ancestry and also indicated that the pres-
ence of the NT5E risk allele was associated with a greater frequency of hypertension that could not be accounted for by
ancestry (Table 1).

Conclusion: We applied a comprehensive systems biology approach to dissect the immunologic and genetic implications
of altered adenosine signaling in SLE patients. The data presented show that while adenosine signaling is generally impaired
among SLE patients, genetically-driven immunological changes linked to altered adenosine have a significant impact

Figure 1. CD73/NT5E enzymatic activity promotes the accumulation of ADO which then binds and activates high affinity A2AR receptors on
immune cells. Once activated, dissociated Gs activates adenyl cyclase (AC) to produce cAMP. PKA is then activated by cAMP and under the
action of PKA, CREB is phosphorylated, triggering the expression of numerous immunosuppressive genes.
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immune system function. This was indicated by the association of rs2229524 risk allele with decreased CD73 enzymatic
activity and diminished anti-inflammatory regulation and suggested that NT5E risk variants further reduce the capacity for
cAMP-mediated immunosuppression and increase the risk of hypertension in the SLE patient population.

Figure 2. Structural analysis of the M397T transition encoded by rs2229524. (A) The threonine substitution at residue 397 is rendered in spheres,
with the critical Arg395 residue in sticks and the required Zinc ions in silver spheres. (B) Molecular dynamics simulations of the active state showing
local opening and closing of the catalytic site in the wild-type and the M397T NT5E mutant as measured by Arg395 nitrogen – zinc minimum dis-
tances over the simulations. (C) 3-dimensional rendering of the open, Zn-accessible conformation in the WT compared to the locally closed, Zn-
inaccessible mutant enzyme in the simulations (Zn, arrowhead). Trp381, located on the same loop as residue 379, plays a critical role in closing
access to the binding site (indicated by arrows).

Table 1. Major characteristics of SLE patients determined by rs2229524 status and adjusted to self-reported ancestry. Values are reported as
cases and rates, or median and interquartile range employing the dominant model with correction for African ancestry. T/T homozygous for the
reference allele, C/C homozygous for the risk allele, C/T heterozygous. All patients in the study meet at least 4 ACR criteria, with a median of 6.
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2, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, GlaxoSmithKlein (GSK), 2, Johnson and Johnson, 11, Novartis, 2, Regen-
eron, 11, Takeda, 2; P. Lipsky: None.

Abstract Number: 0911

Activating B Cells Facilitates the Discovery of Latent Disease-associated
Variants

David Murphy, Yao Fu, Jennifer Kelly, Richard Pelikan, Graham Wiley and Patrick Gaffney, Oklahoma Medical Research
Foundation, Oklahoma City, OK

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Although millions of disease-associated variants have been discovered using GWAS, most of these
occur in non-coding regions and their mechanistic link to disease is unclear. Further, separating causal from neutral variants
within haplotypes remains challenging. Analyses of expression quantitative trait loci (eQTLs) in healthy tissues only explain
some GWAS hits due to the different mechanisms driving variant discovery in these two approaches. Quantitative trait loci
associated with epigenomic phenotypes such as chromatin accessibility (caQTL) and histone modifications (hQTL) may
reveal genetically mediated regulatory mechanisms not detected by traditional eQTL analysis. Moreover, latent disease-
specific mechanisms encoded in the epigenome may be elicited by stimulating healthy tissues.

Methods: We gathered expression data using RNA-seq, epigenomic data using ATAC-seq and CUTNRUN (for
H3K27-acetylation and CTCF-binding), from B cells in 81 genotyped, healthy individuals from both a resting and immune-
stimulated condition. Stimulation consisted of a 48-hour treatment with BCR crosslinking, CD40 co-stimulation and TLR7
agonist.

Results: We identified strong effects of stimulation across these “omic” layers, including thousands of differentially
expressed genes and tens of thousands of differentially activated epigenomic modifications triggered by stimulation. Pairing
this omics data with polymorphism data from our sample, we identified over 400,000 candidate QTLs, with over 1/3 of these
exclusive to the stimulated state. We used the DegCre method to connect differentially expressed genes (DEG) with candi-
date regulatory elements (CRE) from our epigenomic data. In the context of our stimulation approach, DegCre identifies
DEG-CRE associations based on the strength of coordinated changes across omic layers induced by stimulation. Using this
approach, we identified over 24,000 significant associations between DEGs and CREs, with many genes apparently regu-
lated by multiple CREs. Among omic layers, differential chromatin accessibility induced by stimulation had the most numer-
ous associations with DEGs, with 20,018 distinct regions, followed by 3,276 regions of differential H3K27 acetylation and
858 regions of differential CTCF binding. The spatial distribution of CREs from each omic layer was mostly non-overlapping.
We then examined 8,595 Systemic Lupus Erythematosus (SLE) GWAS variants and found that 1,670 of these matched
QTLs that we identified in our data, with 201 matching QTLs exclusively identified in the stimulated B cell state. An additional
536 SLE-associated variants, that did not match any of our QTLs, resided within CREs that we identified with DegCre, sup-
porting the idea that non-coding GWAS variants that do not manifest as QTLs may still be functionally annotated to better
identify candidate regulatory elements for experimental validation.
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Conclusion: Collectively, our results demonstrate the utility of a multi-omic, stimulation-augmented approach for annotating
non-coding GWAS variants and identifying regulatory epigenomic modifications.

Disclosure: D. Murphy: None; Y. Fu: None; J. Kelly: None; R. Pelikan: None; G. Wiley: None; P. Gaffney: None.

Abstract Number: 0912

Next-Generation Sequencing in Molecular Genetics of Adult-Onset Still’s
Disease: Data from 23 Patients and Literature Review

Belén Atienza-Mateo1, Diana Prieto-Peña1, Eztizen Labrador-S�anchez2, Natalia Palmou Fontana1, Rafael Benito
Melero-Gonzalez3, Fred Anton Pages4, Carmen Alvarez Reguera5, Nerea Paz-Gandiaga6 and Ricardo Blanco-Alonso7,
1Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander,
Cantabria, Spain, 2Hospital General de La Rioja, Logroño, Spain, 3CHU Ourense, O Carballino, Spain, 4Complejo
Asistencial De Segovia, Segovia, Spain, 5Hospital Universitario Marqués de Valdecilla, Santander, Spain, 6Department of
Genetics, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 7Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain
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Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
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Background/Purpose: Molecular genetic techniques are becoming increasingly essential tools for the diagnosis of
monogenic systemic autoinflammatory diseases (SAIDs). However, their role in the diagnosis of AOSD remains lim-
ited. Previous studies assessing potential genetic variants in AOSD have only assessed single coding regions of a
few genes using Sanger sequencing. However, NGS panels are becoming the genetic technique of choice because
they allow rapid and simultaneous analysis of complete coding sequence of several SAID-related genes. The aim of
our study was to assess the usefulness of NGS panels in AOSD patients to improve diagnosis and management of
the disease.

Methods: Observational, multicenter study of all patients with AOSD diagnosis in whom NGS panel was performed in
Northern Spain. Clinical manifestations, laboratory parameters, complications and therapeutic response was recorded.

Results: 23 patients (15 men, 8 women) with a mean age of 42.0±18.1 years, in whom NGS was performed, fulfilled Yama-
guchi criteria for AOSD. Most common manifestations, apart from fever, were skin rash (73.9%), asthenia (95.7%) and artic-
ular manifestations (91.3%). All patients had elevated acute-phase reactants levels and hyperferritinemia. Almost all patients
received oral glucocorticoids as initial therapy. Conventional disease modifying anti-rheumatic drugs (cDMARDs) were used
in 17 (73.9%) patients and biologic therapy in 12 (52.2%) patients. Genetic variants were observed in 5 (21.7%) patients.
None of them were classified as pathogenic. Variants of uncertain significance (VUS) were identified in: NOD2 (c.2104C
>T and c.2251G >A), TNFRSF1A (c.224C >T), TNFAIP3 (c.1939A >C) and SCN9A (c.2617G >A). Atypical manifestations
and/or therapeutic refractoriness were observed in patients carrying genetic variants, except from the patient with the
TNFAIP3 VUS (Table 1). Table 2 summarizes previous reported data of genetic studies in AOSD patients. The prevalence
of VUS varies widely across populations. Our results are in line with those reported in Caucasian population ranging from
15% to 27.8%. However, Asian studies found a higher frequency of VUS in MEFV. It is worth mentioning that none of our
patients carried VUS in MEFV.
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Table 1. Clinical manifestations and course of the disease in AOSD patients with genetic variants.

Table 2. Literature review of periodic fever syndrome genetic variants identified in AOSD patients.
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Conclusion: To the best of our knowledge, our study is the first to assess the role of NGS panel in AOSD patients. NGS was
useful to rule out the presence of pathogenic genetic variants related to other SAIDs and to detect VUS that may help to
identify patients at risk for atypical and severe manifestations and poor response to conventional therapy.

Disclosure: B. Atienza-Mateo: None; D. Prieto-Peña: None; E. Labrador-S�anchez: None; N. Palmou Fontana:
None; R. Melero-Gonzalez: None; F. Anton Pages: None; C. Alvarez Reguera: None; N. Paz-Gandiaga: None;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.
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The Association Between PTPN2 and Leukopenia in New Users of
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K. Kawai3, Jonathan D. Mosley3, C. Michael Stein3, QiPing Feng3, Ge Liu3, Ran Tao3 and Cecilia P. Chung2, 1Vanderbilt
University Medical Center, Vanderbilt, TN, 2University of Miami, Miami, FL, 3Vanderbilt University Medical Center,
Nashville, TN, 4Veterans Administration Tennessee Valley Healthcare System, Nashville, TN
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Background/Purpose: Leukopenia is a common dose-dependent side effect of azathioprine and often results in discontin-
uation of the drug. Variants in TPMT and NUDT15 have been associated with leukopenia and tests are available for use in
routine clinical practice. These tests can be used to ascertain patients’ metabolizer status. However, only 25% leukopenia
cases associated with azathioprine use can be attributed to these genetic variants.

Methods: We used BioVU, Vanderbilt’s electronic health record linked to genetic data, to assemble a discovery cohort of
new users of azathioprine. The analysis was conducted on a group of 1184 patients whose reported (self or healthcare pro-
vider) race was White, were TPMT/NUDT15 normal metabolizers, and had no history of thiopurine use or organ transplanta-
tion. Using similar inclusion/exclusion criteria, our replication cohort consisted of 521 self-reported White patients enrolled in
All of Us – one of the largest and most diverse research programs in the U.S., with data including electronic healthcare
records and linked DNA. Leukopenia was defined as a white blood cell count less than or equal to 3 x 10 9/L. We performed
genome-wide association analyses and results were adjusted for sex, age at event (age at last dose if control), last dose,
4 indication variables (non-SLE inflammatory conditions, inflammatory bowel disease, SLE, and other), concurrent xanthine
oxidase inhibitor (allopurinol and febuxostat) use, concurrent immunosuppressant use, prior TPMT genetic or enzymatic
testing, and 10 genetic principal components.

Results: The BioVU cohort was predominantly female and median age was 47 (Table). There were 125 cases of patients
who developed leukopenia while on azathioprine treatment in the BioVU cohort. The All of Us cohort was also predominantly
female, and the median age was 52; there were 477 control and 44 cases. In the BioVU cohort, we found two variants,
rs11664064 and rs45566135, in the PTPN2 locus that reached genome-wide significance with odds ratios of 3.61
(p=1.964e−08) and 3.65 (p=1.602e−08), respectively. In the All of Us cohort, both variants replicated (rs11664064: OR =
2.94, p=0.051 and rs45566135: OR = 2.94, p=0.027). The two variants were determined to be in high linkage disequilibrium
in both cohorts (R2 = 0.98).
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Conclusion: Using a genome-wide approach we identified an association between variants in the PTPN2 locus and leuko-
penia among new users of azathioprine. Our results align with prior reports that indicate that PTPN2 regulates the develop-
ment and differentiation of immune cells.

Disclosure: P. Nepal: None; L. Daniel: None; J. Zanussi: None; A. Dickson: None; W. Wei: None; A. Hung: None;
N. Cox: None; V. Kawai: None; J. Mosley: None; C. Stein: None; Q. Feng: None; G. Liu: None; R. Tao: None;
C. Chung: None.
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RAB19 and Azathioprine-Associated Pancreatic Injury in Patients Taking
Azathioprine

Shailja C. Shah1, Tyler S. Reese2, Laura L. Daniel3, Puran Nepal4, Jacy Zanussi3, Alyson L. Dickson2, Ran Tao2, Adriana
M. Hung5, Wei-Qi Wei2, C. Michael Stein2, QiPing Feng2 and Cecilia P. Chung3, 1University of California, San Diego, San
Diego, CA, 2Vanderbilt University Medical Center, Nashville, TN, 3University of Miami, Miami, FL, 4Vanderbilt University
Medical Center, Vanderbilt, TN, 5Veterans Administration Tennessee Valley Healthcare System, Nashville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pancreatitis is a rare, but potentially life-threatening adverse event associated with the use of azathi-
oprine. Prior studies have found an association between the HLA region and thiopurine-induced acute pancreatitis (TIAP);
however, TIAP is generally a diagnosis of exclusion—made only after all other possible causes of pancreatitis have been
eliminated. More recently, drug-associated pancreatic injury has been viewed as a continuum that occurs concurrent with
other risk factors for pancreatic injury.

Methods: This was a retrospective study of patients with inflammatory conditions taking azathioprine. We used electronic
health records linked to genomic data from two independent cohorts of White patients—BioVU (Vanderbilt’s biobank) for
discovery and NIH’s All of Us for replication. We excluded patients who underwent organ transplant. The primary outcome
was pancreatic injury defined by amylase or lipase levels greater than twice the upper limit of normal while taking azathio-
prine. In total, we analyzed �7.1 million single-nucleotide polymorphisms. We conducted the analyses using Firth logistic
regression adjusting for 10 principal components, sex, age, and two azathioprine indication variables (inflammatory bowel
disease and all others). All of Us does not permit reporting of exact numbers < 20.
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Results: Forty-two patients with pancreatic injury and 2085 control subjects were included from BioVU; the All of Us cohort
included < 20 patients with pancreatic injury and 847 control subjects. The GWAS analysis in the BioVU cohort identified an
association between pancreatic injury and a SNP at the RAB19 locus (rs2948386, OR=3.47, p=1.46 x 10−8); the association
was replicated in the All of Us cohort (OR=2.70, p=4.18 x 10−3).

Conclusion: In summary, we identified rs2948386 at the RAB19 locus as a novel genetic factor for azathioprine-associated
pancreatic injury. Previous reports indicate that Rab19 plays a role in autophagy and the severity of pancreatitis in animal
models support its potential underlying mechanistic involvement.

Disclosure: S. Shah: None; T. Reese: None; L. Daniel: None; P. Nepal: None; J. Zanussi: None; A. Dickson: None;
R. Tao: None; A. Hung: None; W. Wei: None; C. Stein: None; Q. Feng: None; C. Chung: None.
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APOH Locus Associated with Higher Anti-Beta-2-Glycoprotein 1 Antibody
Levels Paradoxically Protects Against Venous Thromboembolism

Yiming Luo, Lili Liu, Atlas Khan, R. Graham Barr, Elana Bernstein and Krzysztof Kiryluk, Columbia University Irving
Medical Center, New York, NY
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Figure 1
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Background/Purpose: Anti-Beta-2-glycoprotein 1 antibody (anti-B2GP1) is associated with antiphospholipid syndrome
(APS), a rare autoimmune disease that causes venous thromboembolism (VTE). APOH, which expresses the B2GP1
antigen, has been identified as a susceptible locus for positive anti-B2GP1 IgG. We investigated the impact of APOH
locus polymorphisms on the relationship between anti-B2GP1 and VTE based on a genome-wide association
study (GWAS).

Figure 2
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Methods:We performed a GWAS on the total anti-B2GP1 levels as a quantitative trait in 5,830 adults enrolled in the Multi-
Ethnic Study of Atherosclerosis (MESA), a multi-ancestral cohort sampled from the general population. Next, we obtained
the summary statistics of VTE from a published GWAS (PMID: 36658437). For the APOH locus, we performed Mendelian
randomization (MR) followed by colocalization with VTE as the outcome and total anti-B2GP1 as the exposure.

To identify the candidate causal SNP mediating the association between anti-B2GP1 and VTE, we obtained cis-protein
quantitative trait locus (cis-pQTL) statistics on plasma B2GP1 levels from the UK Biobank and regulatory element predic-
tions from the Roadmap Epigenomics Project. We performed Bayesian colocalization, statistical fine-mapping, functional
annotations, and variant effect predictions.

Results: APOH locus was significant for total anti-B2GP1 (p = 2.1 x 10−10, Figure 1). In this locus, genetically determined
total anti-B2GP1 was associated with a reduced risk of VTE in MR (Beta = -0.20, p = 5.2 x 10−6), and a shared causal variant
was predicted in the colocalization (posterior probability of colocalization [PP4] = 99.8%) (Figure 2A and 2B).

Statistical fine-mapping prioritized a 95% credible set of 20 SNPs, among which one was a missense variant (rs1801690,
W335S) and two (rs9902706 and rs7211380) were in predicted enhancer regions. However, both rs9902706 and
rs7211380 were associated with reduced plasma B2GP1 protein levels from cis-pQTL, and neither the statistics for anti-

Figure 3
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B2GP1 nor VTE colocalized with the statistics of plasma B2GP1 cis-pQTL (PP4 = 0, Figure 2C). The missense variant
W335S was predicted to have a damaging effect by multiple bioinformatic predictors, including SIFT, PolyPhen-2, CADD,
and AlphaMissense (Figure 3).

Conclusion: Genetically determined total anti-B2GP1 levels due to APOH locus polymorphisms are associated with a par-
adoxically reduced risk of VTE. We could not find convincing evidence that this association was mediated by altered B2GP1
expression. Instead, we identified a missense variant in B2GP1, W335S, which is plausible to mediate this association. The
W335S variant is located in Domain V and has been found to disrupt B2GP1 binding to phospholipids, a critical step for anti-
B2GP1-mediated thrombosis. Additionally, it has been established that certain disruptions in Domain V can cause a global
structural change in B2GP1, leading to increased epitope exposure. Further research is warranted to investigate whether
W335S has a similar effect, resulting in higher levels of anti-B2GP1.

Disclosure: Y. Luo: None; L. Liu: None; A. Khan: None; R. Barr: None; E. Bernstein: AstraZeneca, 5,
aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5;
K. Kiryluk: None.
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Hassan Alkhateeb1, Jenna Fernandez2, Matthew Koster1, Cornelia Weyand2, Mrinal Patnaik1 and Kenneth Warrington1,
1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Rochester
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Background/Purpose: Somatic mutations occurring in the hematopoietic system can be associated with concomitant
hematologic and inflammatory diseases. Chronic myelomonocytic leukemia (CMML) is a hematologic neoplasm occurring
on a background of age-related clonal hematopoiesis and is associated with autoimmune and autoinflammatory diseases
(AID- 20-30%). The aim of this study was to investigate the clinical characteristics and somatic mutation profiles of CMML
patients with selected AID.

Methods: Patients with CMML evaluated at our institution between 1994 and 2023 were included in this study. Clinical fea-
tures and laboratory data were abstracted from the medical records. AID (rheumatic diseases and inflammatory eye condi-
tions) were required to be diagnosed either 5 years before, or any time after the diagnosis of CMML. Patients were followed
through December 1, 2023, last follow-up, or death.

Results: We included a total of 636 patients with CMML who met 2016 World Health Organization Diagnostic Criteria;
66.8% (n = 425) were male, and the median age was 71 years (range: 20-95 years). Of these, 43 (6.8%) were diagnosed
with AID either 5 years prior to the CMML diagnosis or thereafter (Table 1). The most common AID were inflammatory
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arthritis (14/43, 32.56%), vasculitis (13/43, 30.23%), uveitis/scleritis (9/43, 20.93%), and polymyalgia rheumatica (7/43,
16.27%). Patients with AID were more likely to have a lower-risk CMML stratification, lower peripheral blood blast percent-
ages (p = 0.048), and lower fractions of circulating immature myeloid cells (p = 0.018) at CMML diagnosis.

Next-generation sequencing analysis was available in 457 (72%) patients with CMML. The group with AID had a higher per-
centage of patients with isocitrate dehydrogenase (IDH) mutations (IDH1/2, 16.7% vs. 5.9%, p = 0.014) as compared to the
CMML patients without AID. There were 6 patients with IDH mutations in the former group (Table 2); 5 patients with IDH2
mutations had the R140Q variant with a median variant allele fraction (VAF) of 47% (range: 39-51%), while there was one
patient with IDH1 mutation with an R132G variant, with a VAF of 41%. There was no significant difference in the distribution
of the other mutations between these two groups.

Conclusion: Patients with concomitant CMML and AID had a higher percentage of IDH mutations compared to patients
with CMML and no AID. IDH mutations might play a role in the pathogenesis of AID in patients with CMML.

Table 1: Characteristics of Patients with Chronic Myelomonocytic Leukemia.
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Disclosure: M. Kaymakci: None; A. Natu: None; C. Csizmar: None; T. Lasho: None; C. Finke: None;
A. Mangaonkar: Bristol-Myers Squibb(BMS), 5, Incyte, 5, Novartis, 5; A. Al-Kali: None; H. Alkhateeb: None;
J. Fernandez: None; M. Koster: Amgen, 1; C. Weyand: None; M. Patnaik: StemLine, 5; K. Warrington: Amgen,
2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2.
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Role of Mutual Information Profile Shifts in Assessing the Pathogenicity
of Mutations on Protein Functions: The Case of Pyrin Mutations in
Familial Mediterranean Fever

Aysima Hacisuleyman1, Ahmet Gul2 and Burak Erman3, 1Department of Computational Biology, University of Lausanne,
Lausanne, Switzerland, 2Division of Rheumatology, Department of Internal Medicine, Istanbul University, Istanbul Faculty
of Medicine, Istanbul, Turkey, Istanbul, Turkey, 33Chemical and Biological Engineering, Koc University, Istanbul, Turkey
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Table 2: Details of Patients with Chronic Myelomonocytic Leukemia and Autoimmune Rheumatologic Diseases with IDH mutation.
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Background/Purpose: Predicting the pathogenicity of amino acid substitutions is crucial for understanding the functional
consequences of genetic variations. Several computational methods frequently used so far have been unhelpful in assessing
the pathogenicity of mutations in some diseases, such as p.M694V and p.M680I variants in the SPRY domain of pyrin as the
main pathogenic variations leading to Familial Mediterranean Fever (FMF) (Table 1). Mutual information (MI) quantifies the
degree of information shared between two random variables, which can represent fluctuations in different properties, includ-
ing biological, chemical, electromagnetic, or mechanical attributes of residues. We herein investigated the role of MI as a
measure to quantify the correlation between residue motions or fluctuations as a novel method to predict the pathogenicity
of mutations.

Methods:We focused on fluctuations in the positions of residues over time. MI between two residues served as a measure
of the statistical dependence or correlation between their respective motions or fluctuations. MI quantified the amount of
information shared between the behaviors of the two residues, reflecting how knowing the state or behavior of one residue
informed us about the state or behavior of the other residue, and vice versa. We employed extensive molecular dynamics
(MD) analyses to investigate the shifts in mutual information profiles between the WT and 5 SPRY domain mutations and
1 deletion (pathogenic mutations M694V, M680I, V726A, and likely pathogenic mutations K695R, R761H; and deletion var-
iant M694del) associated with varying degrees of severity of FMF. We also performed steered MD simulations to investigate
the change in the binding affinity of the variants of the SPRY domain to actin. The MI profile shifts were used to quantify the
changes upon mutation.

Results: MD simulations of the WT and the mutants revealed that the cavity between two loops of SPRY; one from residue
672 to 680 and the other loop from residue 695 to 697, changed drastically in between mutants, and there was a clear drop
in the cavity area of the most penetrant M694V mutation. The M694V mutation exhibited the most substantial negative MI
profile shift, followed by the M680I, V726A, and the K695R mutations with a negligible negative shift; and positive shifts were
ordered as K695R >M680I >V726A >M694V. The relatively less penetrant V726A was not located in the protein binding

Table 1. Predictions for the pathogenicity of Pyrin mutations by the SIFT, Polyphen-2, Provean, SAAMBE-3D, Mutabind2, mCSM-PPI2, and Varity
softwares. The scores and predictions were calculated for both the whole Pyrin protein and the SPRY domain containing the residues between
586 and 781 as used in the MD analyses.
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cavity, and this replacement resulted in allosteric changes leading to a decrease of MI along a path between A726 and
M680, and an increase of the distance between A726 and S675. Deletion of M694, the most severe variant in the SPRY
domain, led to extreme loss of MI.

Conclusion: The current work demonstrated the utility of MI profile shifts in assessing the pathogenicity of mutations and
the challenges in relating the shifts to disease severity in FMF. The importance of negative MI shifts as indicators of severe
effects were emphasized, along with exploring potential compensatory mechanisms indicated by positive MI shifts, which
were otherwise random and inconsequential. The current approach is expected to provide insights into the molecular mech-
anisms underlying disease pathogenesis as well.

Disclosure: A. Hacisuleyman: None; A. Gul: None; B. Erman: None.

Abstract Number: 0918

Anti-VISTA Antibody Suppresses Neutrophil-mediated Inflammation

Elizabeth Nowak1, Jiannan Li1, Mohamed ElTanbouly1, Lindsay Mendyka2, Louise Lines1, Rodwell Mabaera3, Christopher
Burns4, Randolph Noelle1 and Sladjana Skopelja-Gardner1, 1Geisel School of Medicine at Dartmouth, Lebanon,
2Dartmouth Hitchcock Memorial Hospital, Lyme, NH, 3Dartmouth Hitchcock Medical Center, Lebanon, 4Dartmouth
Hitchcock Medical Center, Lebanon, NH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: A growing body of evidence suggests that VISTA, an immune checkpoint inhibitory receptor, plays
a central role in the regulation of innate immunity in the settings of inflammatory diseases. Neutrophils are among the cells
that have the highest membrane density of surface VISTA. Here we test if antibody targeting of VISTA can suppress neutro-
phil accumulation and ameliorate systemic and tissue inflammation.

Methods: B6, human VISTA knock-in (hVISTAKI), S100a8creVsirfl/fl (deficient in VISTA only in neutrophils), Fcer1g-/-,
and Fcgr2b -/- mice were all treated i.p. with LPS (10 mg), CXCL2 (1 mg) or vehicle and anti-VISTA or control antibodies
(8G8 and 803 mAb clones, 200 mg). Neutrophil levels and viability were quantified in the bone marrow, spleen, lung, liver
12 and 20hr after antibody treatment by flow cytometry. Mice were injected with K/BxN serum on day 0 and anti-VISTA or
control antibody on days 0, 2, 4, and 6. Disease severity and MPO flux were quantified.

Results: Treatment with anti-VISTA antibody suppresses LPS-induced neutrophil accumulation in the spleen and blood, in
both B6 (8G8) and hVISTAKI (803) mice, without suppressing neutrophil egress from the bone marrow. VISTA expression on
neutrophils is required as no reduction in the peripheral or bone marrow neutrophils was observed in S100a8creVsirfl/flmice
after LPS, compared to cre-Vsirfl/fl controls. Fcer1g−/- mice treated with anti-VISTA mAb showed no decrease in neutrophil
numbers in the spleen after LPS challenge. In contrast, anti-VISTA mAb potently suppressed splenic neutrophil accumula-
tion in the Fcgr2b−/- mice. Transfer experiments showed that the FcR on other cells, but not neutrophils, is required for the
anti-VISTA mAb effects. The frequency of SYTOX+ neutrophils was increased 2-fold in the liver with anti-VISTA mAb after
LPS challenge and neutrophil extracellular traps were confirmed by immunofluorescence staining of the liver. Similar to the
findings with LPS, splenic neutrophil numbers were reduced in the anti-VISTA mAb treated group after CXCL2 treatment,
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which was paralleled by an increase in the percent of SYTOX+ neutrophils. In the K/BxN serum transfer neutrophil-mediated
model of arthritis, anti-VISTA mAb treatment markedly reduced disease severity, which was associated with reduced mye-
loperoxidase activity in the joints (Figure 1).

Conclusion: These studies identify a novel therapeutic opportunity for targeting VISTA to control neutrophil-mediated
inflammation and tissue injury by promoting neutrophil clearance in the liver, potentially via NETosis. Of relevance to arthritis,
our data suggest that anti-VISTA mAb reduces disease severity by inhibiting neutrophil accumulation in the joint.

Disclosure: E. Nowak: None; J. Li: None; M. ElTanbouly: None; L. Mendyka: None; L. Lines: None; R. Mabaera:
None; C. Burns: None; R. Noelle: None; S. Skopelja-Gardner: None.

Abstract Number: 0919

The Effects of CB2R Activation on Inflammatory Pathways in
Dermatomyositis

Rohan Dhiman1, Ahmed Eldaboush2, Navin Vijayarangan3, Darae Kang3, Caroline Stone2, Nilesh Kodali3, DeAnna Diaz3

and Victoria Werth4, 1University of Pennsylvania, Newport Coast, CA, 2University of Pennsylvania, Philadelphia, PA,
3PennMedicine, Philadelphia, 4Hospital of the University of Pennsylvania, Philadelphia, PA

Figure 1. Treatment with anti-VISTA antibody reduces the severity of K/BxN serum transfer arthritis. (A) Mice were injected with K/BxN serum on
day 0 and anti-VISTA or control antibody on days 0, 2, 4, and 6. Disease severity was monitored over time. Data are representative of 3 experi-
ments with n=8 mice/group. Statistical significance was determined by two-way ANOVA and Sidak’s multiple comparisons test. (B) Mice were
treated as described in (A), injected with luminol, and imaged to visualize neutrophil myeloperoxidase activity two days post serum transfer. Naïve
controls were age and sex-matched mice that were not treated with K/BxN serum and antibody. Myeloperoxidase flux in indicated regions is
graphed. Data were pooled from 2 independent experiments: n=5-13 mice/group. Statistics show the result of a one-way ANOVA and Tukey’s
multiple comparisons test. Asterisks indicate statistically significant comparisons: * p<0.05, ** p<0.01, and *** p<0.001.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous in vitro investigations done by our group into the utility of CB2R activation to treat derma-
tomyositis (DM) used stimulants that activated pathways not specifically relevant to DM. Here, we tested CB2R activation to
determine its anti-inflammatory effects on pathways biologically relevant to DM.

Methods:We collected CB2R positivity data on 3 Amyopathic DM patients and 3 Classic DM patients and collected cytokine
data on 4 Amyopathic DM patients and 3 Classic DM patients. CB2R positivity data was obtained by analyzing patient PBMCs
via flow cytometry. IFNβwas used as a marker for inflammation to test CB2R activation and it was measured in cells stimulated
by the following: dsRNA for RIG1, dsDNA for cGAS, LPS for TLR4, and LPS/ATP for NLRP3. The CB2R agonist JWH133 was
used to pretreat PBMCs before stimulation. The resulting PBMCs were stained, and flow cytometry data was acquired using
FACS Symphony A3 Lite and analyzed with FlowJo V10.7.1. Statistical analysis was performed using GraphPad Prism V9.
Comparisons between Amyopathic and Classic DM CB2R positivity and IFNB positivity were made with Student’s t-test.

Results:CB2R positivity data was collected for PBMCCB2R Frequency of Parent (FoP) for the following cell types: CD4, CD8,
NKT, NK, CD19, MoDC, M2, M1, cDC, and pDC. CB2R positivity was compared by summing the CB2R FoP for the 10 inves-
tigated cell types. Amyopathic DM PBMCS were found to be 101.3% more positive for CB2R compared to Classic DM
PBMCS (p=0.0085) (Figure 1). For Amyopathic DMPBMCs, the top five cell types accounting for CB2R positivity in decreasing
order are the following: pDC, NKT, cDC, NK, M2, and M1 (Figure 2). For Classic DM PBMCs, the top five cell types accounting
for CB2R positivity in decreasing order are the following: NK, NKT, pDC, CD19, and cDC (Figure 2). In amyopathic DMPBMCs
stimulated by LPS/ATP to target the NLRP3 inflammasome, CB2R activation resulted in a significant reduction in IFNβMFI for
MoDCs (p=0.0397) and Macs (p=0.0457) with a similar trend was observed in cDCs relative to classic DM PBMCS (Figure 3).
On the other hand, no difference in IFNβ response to CB2R activation was observed across all cell types investigated between
classic and amyopathic DM PBMCs stimulated with LPS only to target TLR4 (Figure 3).

Conclusion: Amyopathic DM PBMCs are significantly more positive for CB2R. CB2R activation appears to be more effec-
tive in reducing NLRP3-induced IFNβ production in amyopathic DMMoDCs and Macs compared to classic DMMoDCs and
Macs. In contrast, TLR4-stimulated amyopathic DM PBMCs treated with CB2RA show no reduction in IFNβ, suggesting
that CB2R activation may be more effective in reducing NLRP3-induced inflammation compared to TLR4-induced
inflammation.

Figure 1. Flow cytometry data shows that amyopathic DM PBMCs have significantly higher CB2R positivity compared to classic DM PBMCS.
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Disclosure: R. Dhiman: None; A. Eldaboush: None; N. Vijayarangan: None; D. Kang: None; C. Stone: None;
N. Kodali: None; D. Diaz: None; V. Werth: AbbVie, 2, 5, Amgen, 2, 5, Argenx, 2, 5, AstraZeneca, 2, 5, Beacon Biosci-
ence, 2, 5, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Corcept Therapeutics, 2, 5, Crisalis, 2, 5, CSL Behring, 2, 5, Cugene,
2, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, 5, GSK, 2, 5, Idera Pharmaceuticals, 2, 5, Incyte, 2, 5, Janssen, 2, 5,
Kyowa Kirin, 2, 5, Lilly, 2, 5, Lupus Research Alliance, 2, 5, Medimmune, 2, 5, Medscape, 2, 5, Nektar, 2, 5, Principia
Biopharma, 2, 5, Resolve Biosciences, 2, 5, UCB, 2, 5, Viela Bio, 2, 5.

Abstract Number: 0920

TGF-β Activated Kinase 1 Inhibition by Pentagalloyl Glucose Inhibits
NLRP3 Inflammasome Formation and Ameliorates MSU-Induced
Inflammation

Paul Panipinto1 and Salahuddin Ahmed2, 1Washington State University College of Pharmaceutical Science and
Molecular Medicine, Spokane, WA, 2Washington State University, Spokane, WA

Figure 2. Flow cytometry data shows CB2R positivity of each cell type studied for each DM patient sample.

Figure 3. Intracellular cytokine flow cytometry data shows that amyopathic DM MoDCs and Macs stimulated by LPS/ATP exhibit a significant
reduction in IFNβ MFI upon CB2R treatment compared to classic DM under the same conditions (left). No difference in IFNβ reduction was
observed between amyopathic and classic DM PBMCS when stimulated with LPS and treated with CB2R (right).
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Monosodium urate (MSU)-induced inflammation is caused by the deposition of MSU crystals in the
joints and periarticular tissues under conditions of hyperuricemia. These deposits can activate primed joint resident macro-
phages which form the NOD-, LRR- and pyrin-containing protein 3 (NLRP3) inflammasome, cleaving pro-IL-1β and causing
inflammation. NLRP3 formation relies on TGF-β Activated Kinase 1 (TAK1) and its downstream effectors for both production
of pro-IL-1β during the priming phase and phosphorylation of NLRP3 before inflammasome formation during activation.
Pentagalloyl glucose (PGG) is a hydrolysable polyphenolic natural compound that has widely been shown to have anti-
inflammatory and anti-cancer properties and has recently been shown to inhibit TAK1. Here we tested the efficacy of PGG
in MSU-induced inflammasome activation and elucidated its mechanism of action in THP-1-derived macrophages in vitro
and a mouse model of MSU-induced inflammation.

Methods: MSU crystal-activated THP-1 macrophages were used to investigate the signaling mechanisms modulated by
PGG to elicit its anti-inflammatory activity by Western blotting and ELISA methods. The effect of PGG on inflammasome
activity was investigated using immunofluorescence to determine ASC speck formation. The efficacy of PGG was compared
with a known irreversible inhibitor of TAK1, 5Z-7-oxozeaneol (5z7o). For in vivo evaluation, we treated C57BL6/J mice with
potassium oxonate (a uricase inhibitor; 300 mg/kg; intraperitoneally (i.p.)) daily for 7 days. On the 7th day, mice were pre-
treated with PGG (30 mg/kg; i.p.) for 2 hours followed by a single intraarticular injection of MSU crystals into the right ankle
of each mouse to mimic an acute gout flare. Ankle diameters were measured each day until the flares resolved.

Results: Pretreatment of THP-1 macrophages with PGG (0.1-10 μM) caused a dose-dependent inhibition in the phos-
phorylation of TAK1 (p-TAK1184/187) and p-NF-κBp65. PGG treatment significantly reduced the production of pro-IL-1β
during the priming phase. Analysis of cell culture supernatant by ELISA showed a dose-dependent decrease in chemo-
kine (IL-8, MCP-1 and RANTES) production and a significant decrease in soluble IL-1β production, which correlated
with a similar inhibition of NLRP3 inflammasome formation by PGG. Daily injections of PGG significantly reduced the
diameter of ankles of mice injected with MSU by 40% on day 1, and rapidly resolved the inflammation compared to
the untreated ankles.

Conclusion: PGG significantly reduced MSU-induced proinflammatory mediators and inhibited the formation of NLRP3
inflammasomes. Our finding suggests that treatment with TAK1 inhibitors may help reduce the onset and severity of acute
gout flares.

Disclosure: P. Panipinto: None; S. Ahmed: None.

Abstract Number: 0921

Deep Immunologic Profiling of Trisomy 8-associated Autoinflammatory
Disease (TRIAD)

Kalpana Manthiram1, Lihong Shi1, Yue Zhang2, Bayu Sisay3, Shouguo Gao4, Zhijie Wu4, Qin Xu1, Mary Bowes2, Laura
Failla2, Neelam Redekar2, Abdel Elkahloun3, Pamela Schwartzberg1 and Daniel Kastner3, 1National Institute of Allergy
and Infectious Disease, Bethesda, MD, 2National Institute of Allergy and Infectious Diseases, Bethesda, MD, 3National
Human Genome Research Institute, Bethesda, MD, 4National Heart, Lung, and Blood Institute, Bethesda, MD
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Trisomy 8 mosaicism is associated with an inflammatory disease characterized by recurrent fever
and oral, genital, and gastrointestinal ulcers, resembling Behçet’s disease. Little is known about the immunologic profile of
children with trisomy 8 mosaicism and inflammatory pathways involved in pathogenesis.

Methods: High dimensional flow cytometry was used to characterize peripheral blood mononuclear cells (PBMCs) of
12 subjects with trisomy 8 mosaicism and inflammatory disease and 13 age-matched healthy controls using a Cytek Aurora.
Cellular indexing of transcriptomes and epitopes by sequencing (CITE-seq) was used to assess surface markers, transcrip-
tome, and T cell and B cell receptor sequences at the single cell level in PBMCs of 6 subjects with trisomy 8 mosaicism and
3 controls. Analyses were performed in R.

Results:With high dimensional flow cytometry, we found that subjects with trisomy 8 mosaicism had a higher proportion of
CD14++CD16− classical monocytes, which also had elevated expression of Ki67, CD64, IL-1β, IL-12p40, and CD169, a
type 1 interferon (IFN) stimulated protein. In addition, trisomy 8 subjects had a higher frequency of CD4+ T cells and lower
frequency of CD8+ T cells; both memory CD4+ and CD8+ T cells had lower expression of HLA-DR, an activation marker.
With CITE-seq, we found that trisomy 8 subjects had expansion of classical monocyte populations with prominent IL1B
and IFN stimulated gene expression. Moreover, we differentiated trisomy and disomy cells in trisomy 8 subjects using
expression levels of chromosome 8 genes. We found that monocytes had a high proportion of trisomy 8 cells, which had
higher expression of type I IFN, type II IFN, and IL-1β signaling pathways compared to healthy controls. However, among
lymphocytes, naïve T cells had high levels of trisomy 8 cells, while their effector/memory counterparts had low levels. Trisomy
8memory CD8+ T cells had lower expression of cytotoxic genes compared to disomy cells and healthy controls. Significantly
fewer trisomy 8 cells were noted among expanded CD8+ memory T clones compared to unexpanded clones.

Conclusion: Trisomy 8 mosaicism is associated with an autoinflammatory disease we propose calling trisomy 8-associated
autoinflammatory disease or TRIAD. We found expansion and activation of classical monocytes in TRIAD with involvement of
IL-1β, IL-12-IFNγ, and type I IFN signaling pathways, which can be treatment targets. However, memory CD8+ T cells are
less tolerant to trisomy 8, which affects their cytotoxic and proliferative abilities and may affect adaptive immune responses
in these subjects.

This research was supported in part by the Division of Intramural Research of NIAID and NHGRI, NIH.

Disclosure: K. Manthiram: None; L. Shi: None; Y. Zhang: None; B. Sisay: None; S. Gao: None; Z. Wu: None; Q. Xu:
None; M. Bowes: None; L. Failla: None; N. Redekar: None; A. Elkahloun: None; P. Schwartzberg: None;
D. Kastner: None.

Abstract Number: 0922

Generation and Pathophysiological Analysis of M694I Variant Knock-in
Mice of Human MEFV Gene: Insights from Single-Cell RNA Sequencing

Tomohiro Koga, Yoshika Tsuji and Atsushi Kawakami, Nagasaki University, Nagasaki, Japan
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The primary objective of this study was to generate knock-in mice with the M694I variant of the
humanMEFV gene, a critical variant in the pathogenesis of familial Mediterranean fever (FMF), and analyze the resultant path-
ophysiological changes. Additionally, we aimed to explore the molecular mechanisms of splenocytes through single-cell
RNA sequencing (scRNA-seq) and gene set enrichment analysis (GSEA).

Methods: M694I knock-in mice were generated using the CRISPR/Cas9 gene editing system. The insertion of oligo DNA
was confirmed using Sanger sequencing. The study involved monitoring the survival rate and growth curves of mice, collect-
ing peritoneal macrophages, and stimulating them with lipopolysaccharide (LPS) and ATP to analyze inflammatory
responses. Flow cytometry was used to evaluate the cellular composition of the spleen, and cytokine levels were measured
in serum samples. Furthermore, scRNA-seq was performed on splenocytes, followed by GSEA to identify the activated
pathways in different cell populations.

Results: The M694I group exhibited a significantly lower survival rate and failure to gain weight than the wild-type
(WT) group, suggesting an inflammatory pathology. Peritoneal macrophages from the M694I group showed increased acti-
vation after LPS and ATP stimulation. M694I mice showed enlarged spleens and increased splenocyte counts, indicating an
abnormal immune response. Serum analysis revealed elevated G-CSF, IFN-γ, IL-6, TNF-α, and IL-5 levels in the M694I
group. Notably, a significant increase in IL-17 producing cells. The M694I mutation leads to a higher percentage of IL-17
producing cells, suggesting a role in Th17 cell differentiation. Additionally, scRNA-seq and GSEA of splenocytes revealed
that T cells in M694I knock-in mice exhibited increased activity of HALLMARK_INTERFERON_ALPHA_RESPONSE and
HALLMARK_INTERFERON_GAMMA_RESPONSE, whereas monocytes showed elevated activity of
HALLMARK_TNFA_SIGNALING_VIA_NFKB.

Conclusion: Knock-in of the MEFV gene M694I variant in mice induced chronic inflammation resembling FMF. These find-
ings suggest that Th17 cell and cytokine dysregulation play significant roles in the pathogenesis of FMF. The M694I mouse
model is a valuable tool for studying the underlying mechanisms of FMF and evaluating potential therapeutic interventions.
scRNA-seq analysis provided further insights into the molecular mechanisms, highlighting the involvement of interferon
responses in T cells and TNFα signaling in monocytes. Further research is needed to explore the precise pathways involved
and develop targeted treatments for FMF.

The left panel shows Kaplan-Meier survival curves of WT (wild-type) and M694I knock-in mice over 20 weeks. The M694I group showed a signif-
icantly lower survival rate compared to the WT group (***p < 0.001). The right Panel shows growth curves representing the body weight of WT and
M694I knock-in mice from 4 to 15 weeks of age. The M694I group exhibited significantly reduced weight gain compared to the WT group (*p <
0.05). Data are presented as mean ± SEM.
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Disclosure: T. Koga: None; Y. Tsuji: None; A. Kawakami: None.

Abstract Number: 0923

Immunization of Arthritis Prone Mice with Malondialdehyde-
Acetaldehyde Modified Vimentin Induces Post-Translational Protein
Modifications and Extracellular Matrix Deposition in Heart Tissues

Kimberley Sinanan1, Wenxian Zhou2, Michael Duryee1, Nozima Aripova1, Jill Poole1, Carlos Hunter1, Amy Nelson1, Tate
Johnson1, Daniel Anderson3, Ted Mikuls1 and Geoffrey Thiele1, 1University of Nebraska Medical Center, Omaha, NE,
2University of Nebraska Medical Center, Bellevue, NE, 3University of Nebraska Medical Center, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent studies have highlighted the importance of malondialdehyde-acetaldehyde (MAA)-modified
proteins and resulting immune responses in the pathogenesis of rheumatoid arthritis (RA). MAA adducts have been detected
in both joint and lung tissues of patients with RA. Moreover, this post-translational modification acts as a potent hapten, trig-
gering systemic autoimmune and pro-fibrotic responses. Whether immune responses to MAA might also influence the
development of other disease-related manifestations in RA remains unknown. With a well-recognized increase in the inci-
dence of myocardial dysfunction leading to heart failure (HF) in RA, the aim of this study was to examine whether immuniza-
tion with a MAA-modified protein induces myocardial deposition of extracellular matrix protein and evidence of tissue
fibrosis.

Methods: Arthritis prone male DBA/1J mice (n=3/group) were given weekly intraperitoneal injections for 5 weeks of: 1)
25 μg/mL of unmodified vimentin (VIM), 2) 25 μg/mL of VIM-MAA, or 3) equal volumes of saline (additional negative control).
Mice were sacrificed at week six. Heart tissues were resected, paraffin embedded, sectioned, and subjected to

Figure 1. IHC staining of heart tissue in DBA/1J mice immunized with native and modified vimentin. CIT (Panel A), MAA (Panel B), and VIM (Panel C)
antigen levels in heart tissues from mice immunized with saline, native VIM, and VIM-MAA. Representative heart tissue with IHC staining for anti-
gens are shown below the quantified results. Only significant differences between groups are illustrated: ****p<0.0001, ***p<0.001, **p<0.01.
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immunohistochemistry (IHC) using anti-MAA, anti-citrulline (CIT), and anti-VIM antibodies. Additional tissues were stained
with trichrome for total collagen deposition and mice were assessed for arthritis development using a semi-quantitative
score. Statistical analyses were performed using one-way ANOVA with Tukey’s multiple comparisons test.

Results: IHC staining demonstrated the highest expression of MAA (p< 0.0001) and VIM (p< 0.01) antigens in heart tissues
of VIM-MAA immunized mice (Fig. 1). Similar trends were observed for CIT, although these differences did not reach signif-
icance. In addition, there was a strong co-localization between MAA-CIT (r2 = 0.69), MAA-VIM (r2 = 0.66), and CIT-VIM (r2 =
0.51) (Fig. 2). However, trichrome staining of hearts revealed negligible evidence of collagen deposition in the absence of
group differences (Fig. 3). No differences in arthritis scores were observed across the groups (data not shown).

Conclusion: This study is the first to demonstrate that systemic immunity to MAA-modified vimentin directly contributes to an
increased expression of MAA and CIT modified proteins in heart tissues. Using this early arthritis model, however, evidence of tis-
sue fibrosis was not observed. Additional investigations that include repeated immunizations and longer follow up will be needed
to identify whether MAA immunization leads to myocardial dysfunction and evidence of local tissue inflammation and/or fibrosis.

Figure 2. Co-localization of MAA-CIT-VIM in heart tissue of DBA/1J mice immunized with native and modified vimentin. MAA, CIT, and VIM IHC
staining were overlapped in pairs, and the co-localization R square values were quantified. Representative images of antigen co-localization are
shown below the quantified results.

Figure 3. Trichrome staining of heart tissue in DBA/1J mice immunized with native and modified vimentin. Mice were immunized with saline, native
VIM, and VIM-MAA. Collagen deposition (blue color) is shown on trichrome staining of heart tissue from saline (Panel A), VIM (Panel B), and VIM-
MAA (Panel C) injected mice.
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Disclosure: K. Sinanan: None; W. Zhou: None; M. Duryee: None; N. Aripova: None; J. Poole: None; C. Hunter:
None; A. Nelson: None; T. Johnson: None; D. Anderson: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfi-
zer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Thiele: None.

Abstract Number: 0924

The Cytosolic DNA Sensor AIM2 Regulates Bone Homeostasis Through
Bone Progenitor Cell Differentiation

Jia (Sijia) Chen1, Yukiko Maeda2, Catherine Manning3, Victor Le4, Jae-Hyuck Shim5, Katherine A. Fitzgerald6 and Ellen
Gravallese7, 1Brigham and Women’s Hospital, Boston, MA, 2Sanofi, worcester, MA, 3Brigham and Women’s Hospital,
Dedham, MA, 4Digital Biology, Boston, MA, 5University of Massachusetts, Worcester, MA, 6UMass Chan Medical School,
Worchester, MA, 7Brigham and Women’s Hospital, Harvard Medical School, Chestnut Hill, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Innate sensing pathways and inflammasomes play an important role in autoimmunity and aging.
AIM2 is a DNA sensor that triggers inflammasome assembly in myeloid cells upon activation by cytosolic DNA. The AIM2
gene is localized on chromosome 1, in an area associated with bone mineral density (BMD) regulation. Although AIM2 has
been shown to activate inflammasome assembly, promote IL-1ß and IL-18 processing, and induce pyroptotic cell death,
its potential roles in other contexts are just beginning to be explored. This study addresses the role of AIM2 in regulating
bone homeostasis during aging.

Methods: We aged both female and male AIM2-deficient mice and littermate controls, analyzing their long bones over time
using micro-CT. To investigate the underlying causes of observed changes in bone homeostasis, we employed dynamic his-
tomorphometry, evaluated serum bone anabolic factors, and conducted in vitro differentiation assays for osteoclastogenesis
and osteoblastogenesis. Mechanistically, we assessed the activation of DNA-sensing and inflammasome pathways in vitro.
Finally, we performed RNA-sequencing of bone progenitor cells isolated from AIM2-deficient mice and littermate controls.

Results: AIM2-deficient mice exhibit increased bone mass with aging, particularly in females. Most strikingly, trabecular and cor-
tical bone volume fractions (BV/TV) are significantly higher in female AIM2-deficient mice compared with littermate control mice.
Contrary to initial expectations, AIM2 does not influence osteoclastogenesis or bone resorption in vitro, diverging from the role
of the NRLP3 inflammasome in regulating osteoclast function. Notably, however, AIM2-deficient osteoblast progenitors show
enhanced osteogenic differentiation in vitro without indication for differential IL-1ß expression and inflammasome activation.
Dynamic histomorphometry confirms an increase in bone formation in AIM2-deficient mice, and serum bone turnover markers
show an increase in markers of bone formation with no increase in markers of bone resorption. RNA-sequencing highlighted dif-
ferentially expressed genes in the PI3K-AKT pathway in AIM2-deficient bone progenitor cells compared to controls.

Conclusion: AIM2 regulates bone homeostasis and bone progenitor cell differentiation, potentially through the PI3K-AKT
pathway, representing a novel non-canonical function for AIM2. Investigation to further elucidate this mechanism is ongoing.

Disclosure: J. Chen: None; Y. Maeda: Sanofi, 3; C. Manning: None; V. Le: Digital Biology, 3; J. Shim: AAVAA Thera-
peutics, 1, 10, Samsung Bioepis, 1, Samsung Biologics, 1; K. Fitzgerald: Janssen, 1, 5, Merck/MSD, 2; E. Gravallese:
Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine, 11, Intellia Therapeutics, 11, New England Journal
of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5.
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Abstract Number: 0925

Macrophages Produce Bone Anabolic Factors in Settings of
Inflammation-Induced Bone Formation

Jia (Sijia) Chen1, Megan Hanlon2, Catherine Manning3, Susan MacLauchlan1, Paul Hoover4, Christian Jacome-Galarza5

and Ellen Gravallese6, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA,
3Brigham and Women’s Hospital, Dedham, MA, 4Brigham and Women’s Hospital, SWAMPSCOTT, MA, 5Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA, 6Brigham and Women’s Hospital, Harvard Medical School,
Chestnut Hill, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding the pathogenesis of inflammation-induced pathologic bone formation remains a sig-
nificant challenge in spondyloarthritis patients. We thought to uncover the pivotal events driving the inflammation-induced
pathologic bone formation process. We hypothesized that innate immune sensing pathways activate bone anabolic factors
in macrophages. This hypothesis was guided by our previous work that linked the accumulation of DNA and the cGAS/
STING DNA-sensing pathway to pathologic bone accrual (1). In addition, in a mouse model of inflammatory arthritis, we
aimed to characterize macrophage subsets and identify the signals responsible for mediating pathologic bone formation.

Methods: In in vitro studies, we transfected macrophages with poly(dA:dT) to activate cytosolic DNA-sensing pathways and
assessed the impact of cGAS or STING deficiency on the production of bone anabolic factors, including Bone Morphogenic
Protein (BMP2). We used Flt3Cre;Rosa26LSL-YFP as a cell lineage tracing system in mice. This system allowed for the sepa-
rate identification of synovial macrophages derived from hematopoietic stem cell progenitors (HSC, F4/80 positive, YFP
positive) or erythromyeloid progenitors (EMP, F4/80 positive, YFP negative). These mice were induced with serum transfer
arthritis (STA), a model in which entheseal bone formation occurs at tibial sites. We purified HSC and EMP-derived synovial
macrophages by fluorescence-activated cell sorting (FACS) and performed single-cell sequencing to characterize these
macrophages.

Results: In in vitro transfection experiments, we demonstrated that the cGAS-STING DNA-sensing pathway plays a role in
regulating BMP2 expression in macrophages. BMP2mRNA was upregulated in macrophages transfected with poly(dA:dT),
but not in transfected macrophages in which either cGAS or STING was deleted. In STA, we identified EMP-derived macro-
phages within inflamed synovial tissues as key producers of BMP2 and other cartilage and bone-anabolic proteins. In addi-
tion, we identified a distinct subset of macrophages shared by both EMP and HSC lineages. This subset of macrophages is
highly enriched in the production of interferon-stimulated genes (ISGs), suggesting their potential modulation by the cGAS-
STING or other DNA-sensing pathways.

Conclusion: Our data indicate that synovial macrophages have the potential to produce bone anabolic factors such as
BMP2. This process may be activated through innate mechanisms, including the DNA-sensing pathway cGAS/STING. Fur-
thermore, the discovery of macrophages within inflamed synovial tissues that respond to Type I interferons may provide key
insights into pathogenesis and help explain why patients with inflammatory arthritis respond to JAK inhibition.

References: 1) Baum et al. STING Contributes to Abnormal Bone Formation Induced by Deficiency of DNase II in Mice.
Arthritis Rheumatol. 69, 460-471 (2017).
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Disclosure: J. Chen: None; M. Hanlon: None; C. Manning: None; S. MacLauchlan: None; P. Hoover: None;
C. Jacome-Galarza: None; E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine,
11, Intellia Therapeutics, 11, New England Journal of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5.

Abstract Number: 0926

Macrophages and Nociceptor Neurons Form a Sentinel Unit Around
Fenestrated Capillaries to Defend the Synovium from Systemic
Challenges

Tetsuo Hasegawa and Menna Clatworthy, University of Cambridge, Cambridge, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: A wide variety of systemic pathologies, including infectious and autoimmune diseases, are
accompanied by joint pain or inflammation, often mediated by circulating immune complexes (IC). The synovial mem-
brane contains a rich vascular network and also contains abundant pain fibres. However, how systemic immune chal-
lenges gain access to the synovium and whether or how the triggering of arthralgia-generating pain neurons in
response to circulating stimuli is influenced by synovial immune cells, or how immune cells in turn, might be affected
by pain, is currently unknown.

Methods: We established a protocol to stereotactically dissect the entire synovium, and to undertake whole mount
synovial imaging, as an improved alternative to standard sagittal joint sections, to enable a comprehensive assessment
of the spatial arrangement of immune cells relative to the neurovascular structures of the synovium. Systemic immune
challenges were induced by intravenous injection of fluorescently labeled IC and microbeads, or oral challenge with Sal-
monella typhimurium. Whole mount synovial imaging, single cell RNA-seq, and ex vivo culture system of the synovium
and sensory neurons from dorsal root ganglia were performed to analyse the spatial, transcriptional, and proteomic
information of immune cells, endothelial cells, and nociceptor neurons. In vivo manipulation of FcγR signal strength
was performed in FcγRIIb-deficient mice.

Results: Highly permeable PV1+ capillaries were specifically located at the lining-sublining interface, in the periphery of the
synovium, enabling entry of circulating stimuli into the joint. This area of vulnerability was occupied by nociceptor neurons
and three subsets of macrophages that demonstrated distinct responses to systemic IC challenge. In vivo manipulation of
macrophage FcgR signal strength determined the magnitude of synovial inflammation. Nociceptor activation led to CGRP
production, which enhanced macrophage cluster formation upon bloodborne immune challenges, producing a physical cel-
lular barrier to defend the area of vulnerability around PV1+ capillaries.

Conclusion: The unique anatomical arrangement in the peripheral region of the synovium provides access to circulating
immune stimuli, and this is policed by interacting macrophages and nociceptor neurons, forming a blood-joint barrier
(BJB) to defend joint tissue.

Disclosure: T. Hasegawa: None; M. Clatworthy: None.
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Abstract Number: 0927

Synovial Macrophage Heterogeneity and Dynamics in Steady Stateand
Rheumatoid Arthritis Mouse Model Time Course

Jessica Maciuch1, Yidan Wang2, Tyler Therron3, Harris Perlman1 and Deborah Winter4, 1Northwestern University,
Chicago, IL, 2Northwestern University, Hanover Park, IL, 3Northwestern University, Chicago, 4Northwestern University,
Skokie, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Macrophages are vital contributors to both pro-inflammatory signaling and tissue repair processes
involved in the pathogenesis and remission of Rheumatoid Arthritis (RA). Recent research shows that synovial macrophages
display significant heterogeneity in transcriptional profile, function, and origin, which may drive the diverging roles of macro-
phages in joint disease. However, the dynamics of macrophage subpopulations over the course of disease needs further
characterization.

Methods: Steady-state CD45+CD11b+Ly6G-SiglecF-CD64+ cells were extracted and sorted from the ankle joints
of C57Bl/6 mice. Bone marrow chimeras (BMC) were generated by irradiating CD45.2 mice (recipient) with
shielded ankle joints and transplanting cells from CD45.1 mice (donor). Serum transfer arthritis (STIA) was induced
in BMCs by IV injection of K/BxN serum (85μl). Ankle joints were extracted at 0 (controls), 1, 7, 14, and 56 days
after IV injection (n = 4-6/group) and CD45+CD11b+CD4-CD8-Ly6G-SiglecF-NK1.1-CD64+ cells were sorted.
CITE-seq (Cellular Indexing of Transcriptomes and Epitopes) using the 10X Chromium instrument and CellRanger
v7 pipeline was performed on all samples. Seurat v5 was used to perform clustering and differential gene expres-
sion analysis.

Results: We defined 4 clusters of steady state populations using semi-supervised clustering and manual annotation
based on expression of CX3CR1 and MHCII surface proteins: synovial lining (CX3CR1+), antigen-presenting (MHCII+),
interstitial (CX3CR1- MHCII-) and recently-infiltrated (CX3CR1+ MHCII+). BMC controls showed that the MHCII+ and
CX3CR1+ MHCII+ populations were CD45.1 bone-marrow derived (�13%), whereas the CX3CR1+ and
CX3CR1-MHCII- populations were CD45.2 tissue-resident (�86%). During the peak of STIA (day 7 and 14), the propor-
tion of bone marrow-derived macrophages greatly increased and included both subpopulations that resembled steady-
state MHCII+ and CX3CR1+ MHCII+ (�85%) and a small novel population of Acp5+ cells (�5%). By day 56, the syno-
vial macrophage composition resembled control conditions but with all populations exhibiting a greater proportion of
CD45.1 bone marrow derived cells.

Conclusion:Our findings suggest that RA involves an influx of circulation-derived cells which are largely transcriptionally dis-
tinct from tissue-resident steady-state subpopulations. However, repopulation of the niche after the resolution of inflamma-
tion is driven by a combination of tissue-resident and circulation-derived macrophages.

Disclosure: J. Maciuch: None; Y. Wang: None; T. Therron: None; H. Perlman: Abbvie, 2, AnaptysBio,
12, Speaking, advising, consulting, or providing educational programs, Exagen, 2, Janssen, 2, Kiniksa, 2;
D. Winter: None.
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Abstract Number: 0928

In Vitro Study of Fibroblast-Like Synoviocytes and Macrophages-Like
Synoviocytes Isolated from Rheumatoid Arthritis, Psoriatic Arthritis
Patients and Healthy Subjects

monia Maccaferri1, Francesco Zambianchi2, Carlo Salvarani3 and Elisa Pignatti3, 1Azienda Ospedaliero Universitaria di
Modena, Modena, Italy, 2Department of Maternal, Child and Adult Medical and Surgical Sciences, University of Modena
and Reggio Emilia, Modena, Italy, 3Department of Surgery, Medicine Dentistry and Morphological Sciences with Interest
in Transplant, Oncological and Regenerative Medicine, University of Modena and Reggio Emilia, Modena, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interactions between fibroblast-like synoviocytes (FLSs) and macrophage-like synoviocytes (MLSs)
are pivotal in the pathogenesis of RA and PsA. FLSs both activate and are activated by macrophages, contributing to the
inflammatory milieu. MLSs and FLSs are present in cartilage erosions, indicating a cooperative role in extracellular matrix
invasion and degradation. This study aims to evaluate the response of FLSs to inflammatory cytokines (LPS and IFNγ) and
anti-inflammatory cytokines (IL-4 and IL-13) in synoviocytes isolated from healthy donors, RA patients, and treated and
untreated PsA patients, separated from MLSs. Additionally, we sought to analyze the expression profile of healthy, RA,
and PsA-MLSs.

Fig 1. FLS and MLS markers expression observed in FLSs. Relative mRNA expression of FLS markers (CD90 and CDH-11) and STM markers
(CD14, MerTK and CD64) in FLS isolated from healthy subject (h-FLSs), rheumatoid arthritis patients (RA-FLSs), treated psoriatic arthritis patients
(PsA treat-FLS) and not treated PsA patients (PsA no treat-FLS). **p<0.01, ****p<0.0001.
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Fig 2. Gene and protein expression of immune response-related molecules observed in FLSs. Relative mRNA expression and representative west-
ern blot and densitometric analysis of proteins immune-probed. GAPDH levels were used as protein loading control. *p<0.05, **p<0.01,
***p<0.001, ****p<0.0001.

Fig 3. FLS (CD90 and CDH-11) and MLS (CD14, MerTK and CD64) markers expression and immune response-related molecules observed in
MLSs. Relative mRNA expression observed in MLSs isolated from healthy subject (h-FLSs), rheumatoid arthritis patients (RA-FLSs), treated pso-
riatic arthritis patients (PsA treat-FLS) and not treated PsA patients (PsA no treat-FLS). *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Methods: Synoviocytes were isolated from the knee synovium of healthy donors (h), RA patients, and PsA patients (both
treated and untreated with MTX). Cells were selected using immunomagnetic beads with anti-CD14 antibodies. FLSs
(CD14-) were cultured in vitro for 24 hours in wild-type (wt) conditions or with the addition of 100 ng/ml LPS and 20 ng/ml
IFNγ or 10 ng/ml IL-4 and IL-13. FLSs and MLSs (CD14+) were lysed with Trizol reagent for RNA real-time PCR analysis,
and with NP-40 containing phosphatase and protease inhibitors for western blot analysis.

Results: IL-4 and IL-13 treatment did not affect gene and protein expression in healthy, RA, or PsA-FLSs. In contrast, treat-
ment with LPS and IFNγ increased the expression of all analyzed genes in RA patients, almost all genes in healthy subjects
except for IL-10 and MMP3, eight out of 14 genes in treated PsA-FLSs, and only the HLA-DRB1 gene in untreated PsA-
FLSs (Fig. 1, 2). RA-FLSs showed significantly higher expression of CD90, CDH-11, CD14, MerTK, CD64, HLA-DRB1, IL-
10, VCAM1, MMP3, and TIMP1 compared to h-FLSs, along with elevated IL-6 and COX2, and reduced IDO protein levels.
Compared to h-FLSs, both treated and untreated PsA-FLSs showed reduced expression of all genes except for CD90,
HLA-DRB1, IL-10 and MMP3. Treated PsA-FLSs displayed increased expression of HLA-DR, IL-6, and VCAM1, with
reduced expression of COX2 and IDO proteins. Untreated PsA-FLSs showed increased protein expression of HLA-DRB1
and COX2, and decreased expression of IDO compared to h-FLSs (Fig. 2). RA-MLSs, compared to h-MLSs, showed
increased expression of CD90, CDH-11, VCAM1, and TIMP1 (Fig. 3). RA-, treated PsA-, and untreated PsA-MLSs showed
reduced expression of CD14, MerTK, CD64, and IL-10. Treated PsA-MLSs also showed reduced NFkB expression,
whereas untreated PsA-MLSs exhibited elevated expression of HLA-DRB1, COX2, IDO, IL-6, VCAM1, MMP3, and
TIMP1 (Fig. 3).

Conclusion: The inflammatory environment led to excessive activation of RA-FLSs in a dendritic manner, and RA-MLSs
appeared less responsive in controlling inflammation. Untreated PsA-FLSs did not react to the inflammatory stimulus simi-
larly to healthy FLSs, while untreated PsA-MLSs were more prone to a pro-inflammatory status. MTX treatment appears
to be effective in reducing inflammation by acting on both FLSs and MLSs in PsA patients.

Disclosure: m. Maccaferri: None; F. Zambianchi: None; C. Salvarani: None; E. Pignatti: None.

Abstract Number: 0929

UVB-Induced Keratinocyte-Derived Extracellular Vesicles: Cytokeratin
10 as a Marker of Epidermal Origin

Ahmed Eldaboush1, Cristina Ricco1, Luca Musante1, Rohan Dhiman2, Avital Baniel3, Daniella Faden1, Caroline Stone1,
Ming-Lin Liu1 and Victoria Werth4, 1University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania, Newport
Coast, CA, 3Perelman School of Medicine, UPENN, Philadelphia, PA, 4University of Pennsylvania, Wynnewood, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Extracellular vesicles (EVs) are small lipid-bilayer particles released from cells that mediate various
functions through their cargo, which includes proteins and nucleic acids. EVs have been linked to the pathogenesis of pho-
tosensitive autoimmune diseases such as dermatomyositis (DM) and systemic lupus erythematosus (SLE), and plasma-
derived EVs from DM patients have been shown to induce type-1 interferon release. Ultraviolet-B (UVB) radiation can trigger
flares of DM and SLE and cause significant skin and systemic inflammation. It is not well-understood how UVB can drive
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such effects when it is mostly absorbed by the epidermis, with only a small fraction reaching beyond the epidermis. We
hypothesize that UVB provokes keratinocytes to release EVs that migrate into the dermis and play a role in dermal and sys-
temic effects.

Methods: We irradiated the shaved dorsal skin of 3 male and 3 female C57BL/6 mice for 5 consecutive days with
150 mJ/cm2 UVB and used 2 male and 2 female mice as controls. The skin was then harvested and scraped with a blade
to remove the epidermis. The dermis was incubated for 30 minutes with a collagenase-dispase enzyme cocktail, and under-
went differential ultracentrifugation at 100,000g for 2 hours, followed by iodixanol density-gradient ultracentrifugation at
100,000g for 16 hours and overnight membrane filtration to isolate dermal EVs. Hematoxylin & Eosin and immunohisto-
chemical staining with anti-cytokeratin 1 verified the successful removal of the epidermis (Figure 1).

Results:Western blot (WB) and Exoview validated the purity of the EV prep by confirming the expression of tumor-susceptibility
gene 101 (TSG101) and the tetraspanin surface marker CD81. Additionally, WB showed minimal expression of Calnexin, an
endoplasmic reticulum protein, indicating that the EV prep was nearly free of cellular debris (Figure 2). Electron microscopy
showed notable disruption of the basement membrane (BM) of the UVB-irradiated skin compared to the intact BM of sham-
irradiated skin. Multiple round vesicle-like structures were visualized near both sides of the BM, more abundantly in the UVB-
irradiated skin compared to sham-irradiated skin. Transmission Electron Microscopy of the enriched EV suspension revealed
vesicular membrane structures with variable sizes ranging from 20 to 300 nanometers and EV-appropriate morphology.

Furthermore, WB, Exoview, and Immunogold electron microscopy (IEM) confirmed the expression of cytokeratin 10 (K10), a
marker of keratinocyte differentiation, in the EVs isolated from the dermis, proving that these EVs are indeed epidermally
derived from keratinocytes. Moreover, flow cytometry revealed that K10 was significantly more expressed in UVB-irradiated
EVs than in sham-irradiated EVs (Figure 3).

Figure 1 . Hematoxylin & Eosin staining of intact and scraped UVB irradiated and sham-irradiated skin. Intact skin: A. sham-irradiated and B. UVB-
irradiated; Scraped skin: C. sham-irradiated and D. UVB-irradiated. This shows a successful complete removal of the epidermis. magnification:
10,000x; scale bar=200 micrometer.

Figure 2. Western blot of isolated dermal EVs from UVB-irradiated murine skin exhibits higher expression of the common EVmarker tumor suscep-
tibility gene 101 (TSG101) compared to sham-irradiated EVs. UVB and sham-EVs show similar expression of the tetraspanin protein CD81. There
is minimal presence of the negative EV marker/endoplasmic reticulum membrane protein Calnexin.

1933

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: These findings suggest that epidermally derived keratinocyte EVs can diffuse through the disrupted basement
membrane and reach the dermis, potentially playing a role in the epidermal-dermal crosstalk in UVB-induced dermal and
systemic effects seen in photodamage. Further work aims to investigate the immunostimulatory effects of these EVs on der-
mal and circulating immune cells.

The first and second authors contributed equally to this work.

Disclosure: A. Eldaboush: None; C. Ricco: None; L. Musante: None; R. Dhiman: None; A. Baniel: None; D. Faden:
None;C. Stone: None;M. Liu: None; V.Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio,
2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5,
Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck,
2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda,
2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2.

Abstract Number: 0930

The Common Form of the Inflammatory Skin Disease Hidradenitis
Suppurativa Is Associated with Low Nicastrin Expression in Dermal
Fibroblasts

Kaitlin Williams, Beita Badiei,HanaMinsky and Luis Garza, Johns Hopkins University School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Hidradenitis suppurativa (HS) is a chronic inflammatory skin condition characterized by painful nod-
ules and abscesses in intertriginous areas. Despite its increasing prevalence, the etiology of HS remains unclear. A minority
of HS cases are familial, involving germline mutations in one of the subunits of the membrane protease complex gamma-

Figure 3. Flow cytometry of cytokeratin 10 (K10) expression in the extracellular vesicles isolated from the dermis showing higher expression of K10
in the UVB-irradiated EVs compared to the sham-irradiated EVs. * The asterisk denotes a statistical significance by one-tailed unpaired t-test,
p-value = 0.0224
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secretase (GS). Mutations are most frequent in the nicastrin (NCSTN) subunit. NCSTN regulates access to the proteolytic
site of GS, thereby regulating cleavage of its many substrates including Amyloid Precursor Protein (APP). Given the biologic
importance of GS and its known association to familial HS, we hypothesized that NCSTN levels may be low in common non-
familial HS and lead to GS enzyme dysregulation, driving HS pathogenesis. We therefore sought to explore NCSTN expres-
sion in HS skin and the activity of GS in HS-derived fibroblasts.

Methods: Immunofluorescence (IF) was used to quantify NCSTN protein in HS and healthy skin samples. For in vitro experiments,
fibroblasts were derived fromHS surgical specimens or axillary biopsies from healthy volunteers. Fibroblasts weremaintained in cul-
ture for RNA, protein, and enzymatic analysis. TNFα treatment was used to induce inflammatory signaling. As a positive control for
NCSTN loss, normal fibroblasts were treated with NCSTN siRNA (siNCSTN). To explore changes in GS kinetics, we used a Förster
Resonance Energy Transfer (FRET) assay with an artificial APP-like FRET peptide. Fibroblast membrane fractions containing GS
were incubated with FRET peptide for 6 hours in a microplate reader, with fluorescence recorded every 5 minutes.

Results: Acquired HS patients had lower levels of NCSTN protein in dermal fibroblasts but not epidermal keratinocytes by IF
(fibroblast p=0.0007, keratinocyte p=0.854; n=8 HS and 3 control). In normal fibroblasts in vitro, expression of NCSTN
mRNA increased upon treatment with TNFα (n=6, p< 0.001). NCSTN protein was also increased (n=3, p< 0.01). GS-
mediated cleavage of FRET peptide showed no difference in activity compared to normal fibroblasts (n=8). The knockdown
of NCSTN expression did not modify FRET peptide cleavage in normal fibroblasts. Notably, siNCSTN fibroblasts had higher
IL-8 expression (p < .0001, n = 10 over 4 experiments).

Conclusion: HS fibroblasts have lower NCSTN levels than healthy controls by IF and Western blot. Normal fibroblasts have
increased NCSTN expression when stimulated with TNFα. Interestingly, while GS activity for an APP substrate was not
altered in HS fibroblasts or in normal fibroblasts after NCSTN knockdown, increases in the inflammatory chemokine IL-8
were observed. These findings suggest that GS dysfunction in dermal fibroblasts may contribute to inflammation in familial
and non-familial HS. Future studies should assess the etiology of NCSTN loss in HS and alterations in GS activity for key
substrates including full-length proteins.

Disclosure: K. Williams: None; B. Badiei: None; H. Minsky: None; L. Garza: SPARC, 5, 9.

Abstract Number: 0931

Salivary Granular Convoluted Tubules Contribute to Maintain Tissue-
specific Tolerance – Implications for the Development ofMurine Sjögren´
s Syndrome

Xiaomei Shan1, Clara Reichardt1, Marco Munoz Becerra1, Aleix Rigau2, Lena Müller3, Anne Zeitler1, Jasmin Knopf4,
Gerhard Grossmayer1, Martin Herrmann1, Christine Schauer1, Markus Eckstein5, Georg Schett6 and Luis Munoz7,
1Friedrich-Alexander Universität Erlangen-Nürnberg, Erlangen, Germany, 2Friedrich-Alexander Universität Erlangen-
Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, 3Medizin Universität Wien, Vienna, Austria,
4Universitätsklinikum Mannheim, Mannheim, Germany, 5Institute of Pathology and Comprehensive Cancer Center
EMN, Friedrich-Alexander- Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Germany,
6Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 7Friedrich-Alexander Universität Erlangen-
Nürnberg, Erlangen
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Background/Purpose: Primary Sjögren’s syndrome (PSS) is a chronic inflammatory disease affecting exocrine glands
with an important systemic autoimmune reaction against some nuclear and membrane bound proteins. A glandular
epithelial deregulation is thought to be the critical at early stages of PSS development. However, the nature of the
initial damage and the cellular mechanisms behind the initiation of autoimmunity are still unknown. We sought to
evaluate the epithelial changes induced by secretory stress in submandibular salivary glands (SMG) of mice
developing PSS.

Methods: Secretory stress was induced in wild type BALB/c and Ncf1** mutant mice daily for 3 weeks. Salivary glands,
saliva and sera were collected at the end of the secretory stress and 8 weeks later. Sera were tested for autoantibodies
against SSA1, SSB and M3R. One half of SMG was prepared for next generation sequencing and the second half was fixed
in formalin and embedded in paraffin for further histological analyses including image mass cytometry (IMC). Saliva volume
and rheological features were determined.

Results: Secretory stress mice caused the enlargement of lumen areas of granular convoluted tubules (GCT) and an abso-
lute loss of tubular epithelial cells. Serology of mice recovered from tubular cell injury showed elevated titers of autoanti-
bodies against SSA1, SSB and M3R. Reactive oxygen species deficient mice (Ncf1**) were protected from tubular
epithelial damage and autoimmunity. The analysis of the rheological properties of saliva revealed an increased viscosity
associated with the oxidative state of saliva components. Tubular epithelial cell damage mediated by NETs was confirmed
by Tunel staining and neutrophil elastase immunostaining. Sjögren´s syndrome relevant autoantigens were found translo-
cated from the tubular into the acinar compartment. IMC based spatial analyses revealed an increased abundance of neu-
trophils in the acinar areas next to acutely damaged GCT and accumulation of neutrophil extracellular traps (NETs)
markers in the tubular compartment. Mice with tubular injury upregulated genes of the set response to topologically incorrect
protein. SMG regenerated after 8 weeks revealing a pronounced fibroblast proliferation and accumulation of T and B cells
around the newly grown tubular compartment. Impaired oxidative capacity of myeloid cells prevented the development of
an endogenous autoimmune response that was associated with the downregulation of G protein-coupled receptor signal-
ling pathway.

Conclusion:We have digitally dissected SMG of wild type mice during the course of acute sialadenitis revealing neutrophils
infiltrating glandular compartments adjacent to the actually damaged tubular cells. NETs were found in GCT of mice with
increased viscosity of the saliva and in close relationship with translocated Sjögren´s autoantigens. The oxidative damage
of GCT cells initiates a profound tissue reorganization of SMG that drives an autoimmune response resembling other Sjög-
ren’s Syndrome murine models.

Disclosure: X. Shan: None; C. Reichardt: None; M. Munoz Becerra: None; A. Rigau: None; L. Müller: None;
A. Zeitler: None; J. Knopf: None;G. Grossmayer: None;M. Herrmann: None;C. Schauer: None;M. Eckstein: None;
G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6;
L. Munoz: None.

Abstract Number: 0932

IRAK4 Degrader GS-6791 Inhibits TLR and IL-1R-Driven Inflammatory
Signaling, and Ameliorates Disease in a Preclinical Arthritis Model

Grace Teng1, Thomas Fung2, Annamaria Mocciaro2, Ceyda Llapashtica1, Angie Hammond3, Jesse Gurgel4, zhiyu Huang1,
Maria Mouchess1, Vanessa Gorney5, Wesley Minto1, Sunish Mohanan1, Adam Schrier1, Wylie Palmer2, Alexandra
Borodovsky2 and Gundula Min-oo1, 1Gilead Sciences, Foster City, CA, 2Nurix Therapeutics, San Francisco, CA, 3Gilead
Sciences, Inc., Seattle, WA, 4Gilead Sciences, Seattle, CA, 5Alterome Therapeutics, San Diego, CA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite advances in treatment, chronic inflammatory diseases such as rheumatoid arthritis
(RA) represent areas of high unmet medical need. IRAK4 is a proximal mediator of TLR and IL-1R family signaling
and has emerged as a therapeutic target in multiple chronic inflammatory diseases. Due to the dual functions of IRAK4
as (A) a serine/threonine kinase and (B) as the key scaffolding component of the Myddosome, kinase inhibition alone is
insufficient for full blockade of TLR/IL-1R signaling in certain cellular contexts1. In contrast, targeted protein degradation
of IRAK4 nullifies both kinase and scaffolding functions, thus fully inhibiting the pro-inflammatory outputs of TLR and IL-
1R engagement in immune and non-immune cell types. Here, we report that IRAK4 degradation by GS-6791 inhibits
TLR- and IL-1R-driven responses in vitro and in vivo across a range of cell types and achieves robust efficacy in a pre-
clinical arthritis model.

Methods: IRAK4 protein levels and TLR- or IL-1R-induced cytokine production were measured in cells treated with GS-
6791 or control inhibitors, by flow cytometry or ELISA. In vivo IRAK4 degradation was assessed in rodents (using Western
blot or mass spectrometry) and non-human primates (NHP, using flow cytometry) after oral dosing with GS-6791. Pharma-
codynamic effects of IRAK4 degradation on pro-inflammatory cytokine production in plasma were assessed in mice chal-
lenged with TLR ligand or IL-1β. The effect of IRAK4 degradation on joint swelling and pathology was assessed in an
18-day rat collagen-induced arthritis (CIA) model.

Results: GS-6791 demonstrated potent IRAK4 degradation and inhibited R848, CpG, and LPS-induced cytokine
secretion in human PBMCs, as well as human and NHP whole blood, and mouse splenocytes. Importantly, IRAK4 deg-
radation resulted in deeper inhibition of TLR9 and IL-1β-driven responses in human B cells and rheumatoid-arthritis
synovial fibroblasts, respectively, compared to IRAK4 kinase inhibition. Oral administration of the degrader achieved
>90% IRAK4 degradation in rodents, resulting in dose-dependent reduction of induced plasma cytokines following
acute challenge with CpG or IL-1β. Robust IRAK4 degradation was similarly achieved in NHP (PBMC, >85%) at a daily
oral dose of 6 mg/kg. Importantly, IRAK4 degradation ameliorated disease in a rat CIA efficacy model, effectuating
dose-dependent reduction of ankle swelling and comparable reduction of joint pathology to a dexamethasone-treated
control group.

Conclusion: IRAK4 protein degradation by GS-6791 inhibited in vitro TLR and IL-1R-mediated cellular responses, with a
differentiated profile from IRAK4 kinase inhibition in human B cells and RA synovial fibroblasts. Similarly, GS-6791 robustly
inhibited pro-inflammatory signaling in vivo, triggered by both TLR ligands and IL-1-family cytokines. The striking efficacy
of GS-6791 in a preclinical arthritis model supports the use of this treatment modality in RA and supports further evaluation
in other TLR- or IL-1R-driven inflammatory indications.

1. DeNardo et al. JBC 2018 (DOI 10.1074/jbc.RA118.003314)

Disclosure: G. Teng: Gilead, 3; T. Fung: Nurix Therapeutics, 3, 11; A. Mocciaro: None; C. Llapashtica:
None; A. Hammond: Gilead Sciences, 3; J. Gurgel: Gilead, 3; z. Huang: Gilead Sciences, 3;
M. Mouchess: Gilead, 3; V. Gorney: None; W. Minto: Gilead Sciences, 3; S. Mohanan: Gilead Sciences,
3; A. Schrier: Gilead, 3; W. Palmer: Nurix Therapeutics, 3, 11; A. Borodovsky: Nurix Therapeutics, 3, 11;
G. Min-oo: Gilead, 3.
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Abstract Number: 0933

NLRP3 Inflammasome Promotes Release of Peptidyl Arginine
Deiminases2 and 4 from Human Neutrophils

Teneema Kuriakose, Mingxin Yang, Lacie Scaletta and Gary Sims, Immunology Biosciences, Research and
Early Development, Respiratory and Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca,
Gaithersburg, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoantibodies targeting citrullinated proteins (ACPAs) are a characteristic feature and a diagnostic
marker in rheumatoid arthritis (RA). The generation of citrullinated protein autoantigens is driven by the enzymatic activity of a
family of calcium-dependent enzymes known as Peptidyl Arginine Deiminases (PADs). Increased PAD2 and PAD4, PAD
activity, and citrullinated proteins are present in the joints of RA patients. The release of PAD2 and PAD4 from immune cells
is likely to be responsible for the generation of citrullinated antigens and the development of autoimmune response in RA
patients. Although neutrophils are identified as a major source of extracellular PADs, the mechanisms regulating PAD release
are not well understood. This study is aimed at elucidating the cellular events that trigger the release of PADs from primary
human neutrophils.

Methods: Primary human neutrophils were isolated from whole blood and were stimulated in vitro. Expression of PADI2 and
PADI4 was assessed by RT-PCR. Total protein citrullination was assessed by Western blotting using an anti-peptidyl citrul-
line antibody (clone F95), and NETosis was visualized by live cell imaging. PAD2, PAD4, and IL-1β concentrations were mea-
sured by ELISA. PAD activity was assessed using a histone H3 citrullination assay. Serum samples from RA patients were
obtained from Sanguine Bio.

Results: Toll-like receptor - 4, 7, and 9 and cytokine (TNFα, IL-1β, and IFNα) stimulations did not trigger transcriptional
induction of PADI2 and PADI4 in human neutrophils. Release of PAD2 and PAD4 from neutrophils occurred independently
of protein citrullination. Phorbol-12-myristate-13-acetate (PMA) - induced NETosis negatively regulated PAD release
whereas LPS treatment triggered cell death-independent release of PAD2 and PAD4. PAD release upon LPS or LPS plus
nigericin stimulation was dependent on activation of the NLR family pyrin domain containing 3 (NLRP3) inflammasome and
treatment with NLRP3 inhibitor MCC950 led to significant reduction in PAD release in both neutrophil and whole blood
assays. Concentrations of PAD2 and PAD4 as well as PAD activity showed significant positive correlation with IL-1β in RA
patient serum samples.

Conclusion: We demonstrated cell death-independent release of PAD2 and PAD4 and identified NLRP3 inflammasome
activation as a trigger promoting PAD release in human whole blood and neutrophils. Our data further suggest a role for
NLRP3 inflammasome in amplifying the autoimmune response in RA.

Disclosure: T. Kuriakose: AstraZeneca, 3;M. Yang: None; L. Scaletta: AstraZeneca, 3, 10; G. Sims: AstraZeneca, 3.
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Abstract Number: 0934

Screening NLRP3 Drug Candidates in Clinical Development:Lessons from
Existing and Emerging Technologies

Isak Tengesdal1, Carlo Marchetti1, Tim L.Th. Jansen2, Marc Y. Donath3, Naomi Schlesinger4 and Charles Dinarello1,
1University of Colorado, Denver, CO, 21VieCuri Medisch Centrum, Venlo, Netherlands, 3University of Basel, Basel,
Switzerland, 4University of Utah, Salt Lake City, UT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Innate Immunity Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: NLRP3 is emerging as an attractive upstream target of the pathway to down-modulate rather than
to completely neutralize IL-1ß levels in both acute and chronic inflammatory conditions. Such goldilocks properties are made
possible by discovery of specific NLRP3 inhibitors that confer a greater degree of specificity compared to injectable IL-1
directed monoclonal antibodies, together with excellent oral bioavailability and little or no off-target liability. As the therapeutic
possibilities for application of specific NLRP3 inhibitors such as dapansutrile (OLT1177) in multiple acute and chronic inflam-
matory diseases have increased, so has the need to develop objectives tests to screen possible drug candidates in this
class.

Recently, the NLRP3 NanoBRET® target engagement assay has been described as a method to measure direct NLRP3
engagement1. The authors tested NLRP3 inhibitors in this new assay and concluded that of the seven NLRP3 inhibitor
tested, one (Cy09) showed only partial engagement, and two (OXSI-2 and OLT1177) failed to show direct antagonism. Of
these three, we are particularly familiar with OLT1177 (dapansutrile). Our group and other independent investigations have
demonstrated that OLT1177 is a specific NLRP3 inhibitor2. OLT1177 is currently in two large phase 2 trials of 300 subjects
each in acute gout flare PODAGRA-II (NCT05658575) and in type 2 diabetes with low-grade inflammation DAPAN-DIA
(NCT06047262) in a consortium of centers of excellence for understanding the role of IL-1 mediated inflammation in
cardio-metabolic disease. An additional trial in early Parkinson’s Disease at the Univ of Cambridge is planned to start soon.

Figure 1: LumitTM Mouse IL-1β Immunoassay under NLRP3 activating conditions. (A, B) J774A.1 cells were stimulated with LPS for 4 hours (A) or
overnight (B) and nigericin for 60 minutes. NLRP3 inhibitors were added before nigericin. LumitTM immunoassay was ran on whole cell culture as
per manufacturer’s instructions (N=3). (C) Western blots for caspase-1 (p20 and p45) of cell lysates from J774A.1 cells stimulated with LPS and
nigericin in the presence of MCC950 (MCC) and dapansutrile (OLT).
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Methods: We measured IL-1β levels using the same detection assay used by Teske et al under canonical NLRP3 stimula-
tion (LPS 4 hours at 1μg/ml and nigericin 10μM for 60 minutes) as well as priming the cells overnight (LPS 500ng/ml) as
reported.

Results: Each of the NLRP3 inhibitors were tested at 10μM. Consistent with the Teske et al, and our previous data,
MCC950, a sulfonylurea-based compound showed the strongest inhibition (Figure 1). Contrary to the data reported by
Teske et al, both OXSI-2 and dapansutrile decreased IL-1β secretion as detected by the Lumit Mouse IL-1β Immunoassay
(Figure 1A, B). Western blots exhibited a reduction in the levels of active caspase 1 (p20) by OLT1177® when compared to
cells treated with LPS and nigericin (Figure 1C). OLT1177®, a non-sulfonylurea compound, reduced NLRP3’s ATPase activ-
ity and directly binds NLRP3 with a KD of 1.2μM in cell free assay2. However, relative to MCC950, dapansutrile has a 5-fold
lower affinity binding (0.224μM vs 1.2μM respectively).

Conclusion: The most clinically relevant promise of NLRP3 inhibitors as an emerging new therapeutic class is to safely con-
trol inflammation when administered chronically. Although new screening technologies such as NanoBRET® have been pro-
posed, they come with relevant caveats and assay-specific limitation that must be understood for interpretation, clinical
relevance and generalizability to all NLRP3 inhibitor compounds in development.

References:

1. Teske KA et al. Cell Chem Biol 31, 349-360 e346 (2024).
2. Marchetti C et al. Proc Natl Acad Sci U S A. 2018 Feb 13;115(7):E1530-E1539

Disclosure: I. Tengesdal: None;C.Marchetti: None; T. L.Th. Jansen: AbbVie/Abbott, 6, AstraZeneca, 6, Olatec Ther-
apeutics, 1;M. Donath: Olatec Therapeutics, 5; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptota-
lix, 1, 2, shanton, 1, sobi, 1; C. Dinarello: Amgen, 6, Kiniksa, 6, Novartis, 6, Olatec Therapeutics, 1.

Abstract Number: 0935

Molecular Degraders of Extracellular Protein (MoDEsTM) Rapidly and
Effectively Remove Interstitial IgG and Disease-Relevant Immune
Complexes Through Endo-lysosomal Degradation in the Liver

Charlotte Spliid1, Seong Lee1, Kathleen McGrath1, Ana Estrella1, Hanna Yousuf1, Kathren Croce1, Brett Rasile1, Silvina
Del Carmen1, Ann Marie Rossi1, Gene Dubowchik1, David Spiegel2, David Pirman1, Anna Bunin1, Vlad Coric1 and Bruce
Car1, 1Biohaven Pharmaceuticals, New Haven, CT, 2Yale University School of Medicine, New Haven, CT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Novel extracellular IgG degraders (BHV-1300/-1310) from the innovative molecular degraders of
extracellular protein (MoDE) drug platform are being developed for the treatment of IgG-mediated autoimmune diseases,
including rheumatoid arthritis (RA) and myasthenia gravis. IgG MoDEs have the potential to target IgG and IgG-immune
complexes, both in the circulation and in disease-relevant tissues. Thus, this new modality offers a therapeutic strategy for
targeting pathogenic autoantibodies and immune complexes.
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IgG MoDEs are bifunctional molecules engineered to bind simultaneously to IgGmolecules and to hepatic asialoglycoprotein
(ASGPR) receptors, leading to internalization and endo-lysosomal degradation of IgG in the liver. They have previously
shown the ability to decrease serum IgG levels in a rapid, robust, and selective manner. The current studies evaluated the
ability of IgG MoDEs to also remove interstitial IgG and disease-relevant IgG-immune complexes.

Methods: Large, multimeric human IgG-immune complexes (i.e., IgG-IgM, and IgG-IgA) were generated in vitro. The ability of
BHV-1300/-1310 to mediate cellular uptake and degradation of these IgG-immune complexes was assessed in vitro utilizing
an endocytosis assay with human ASGPR expressing HEK-293T cells. The ability to remove interstitial IgG and disease relevant
IgG-immune complexes in tissues was examined in vivo in mice by a combination of methods (e.g., MSD and immunofluores-
cence). Specificity of this mechanism of action was confirmed by conducting studies in mice lacking the expression of ASGPR.

Results: In the endocytosis assay, IgG MoDEs (BHV-1300/-1310) mediated robust cellular uptake of human IgG-immune
complexes with EC50s in the single to double digit nanomolar range in HEK cells expressing ASGPR. In mice, complete
clearance of IgG from liver, spleen, kidney, bone marrow, fat, meninges, and neuromuscular junction was observed within
48 hrs of dosing; and immune complex uptake and degradation in the liver was noted within 1-2 hrs of dosing. IgG signal
was colocalized with a lysosomal marker. Studies in mice lacking ASGPR expression confirmed that Ig uptake and degrada-
tion in the liver following treatment with IgG degraders was specifically mediated by ASGPR.

Conclusion: In these in vitro and in vivo studies, extracellular IgG degraders (BHV-1300/-1310) from the MoDE drug plat-
form demonstrated the ability to remove interstitial IgG and disease-relevant immune complexes through endo-lysosomal
degradation in the liver. This new modality offers an attractive and differentiated therapeutic strategy for treating a spectrum
of autoimmune conditions by targeting pathogenic autoantibodies and immune complexes that play a critical role in disease
onset, progression and end organ damage.

Disclosure: C. Spliid: Biohaven Pharmaceuticals, 3, 11, Tega Therapeutics, 3; S. Lee: Biohaven Pharmaceuticals,
3, 11; K. McGrath: Biohaven Pharmaceuticals, 2, 3, 5, 11; A. Estrella: None; H. Yousuf: None; K. Croce: Biohaven
Pharmaceuticals, 3, 11; B. Rasile: Artizan Biosciences, 3, Biohaven Pharmaceuticals, 3, 5, 11; S. Del Carmen: Artizan
Biosciences, 3, Biohaven Pharmaceuticals, 3, 11; A. Rossi: Biohaven Pharmaceuticals, 3, 5, 9; G. Dubowchik: Bioha-
ven Pharmaceuticals, 3, 9, 11; D. Spiegel: Biohaven Pharmaceuticals, 2, 5, 11, Kymera Therapeutics, 2, 11, Magnet
Biomedicine, 2, 11; D. Pirman: Agios Pharmaceuticals, 3, 5, 11, Biohaven Pharmaceuticals, 3, 5, 11, Scaffold Thera-
peutics, 2, SMMA, 2; A. Bunin: Biohaven Pharmaceuticals, 3, 11; V. Coric: Biohaven Pharmaceuticals, 3, 4, 8, 10,
11; B. Car: Agios Pharmaceuticals, 3, 4, 11, Biohaven Pharmaceuticals, 3, 4, 5, 11.

Abstract Number: 0936

Schnurri-3 Inhibition Protects from NF-kB-induced Bone Loss in
Inflammatory Arthritis

Priyanka Kushwaha1, Catherine Manning2, Tadatoshi Sato3, Yeon-Suk Yang3, Jae-Hyuck Shim4 and Ellen Gravallese5,
1Department of Medicine/Division of Rheumatology, Inflammation and Immunity, Brigham and Women’s Hospital,
Boston, MA, 2Brigham andWomen’s Hospital, Dedham, MA, 3Department of Medicine/Division of Rheumatology, Horae
Gene Therapy Center, University of Massachusetts Chan Medical School, Worcester, MA, 4University of Massachusetts,
Worcester, MA, 5Brigham and Women’s Hospital, Harvard Medical School, Chestnut Hill, MA
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Background/Purpose: In rheumatoid arthritis (RA), production of TNF promotes osteoclast activity and inhibits osteoblasts
(OBs) and bone healing. Schnurri-3 (SHN3) is a potent suppressor of bone formation, and its inhibition protects against sys-
temic bone loss and articular erosion in RA models1. We investigated the pathways regulating SHN3 expression and subse-
quent OB function by TNF.

Methods: OBs were differentiated +/- TNF for 3 days to perform bulk RNA sequencing. Gene expression analysis was per-
formed on OBs, treated +/- NF-κB inhibitor Bay 11-7082 prior to the addition of TNF. Mice were generated with a constitutively
active (ca) NF-κB pathway in OB lineage cells. To accomplish this, Ikk-cafl/flor Ikk-cafl/fl;shn3fl/fl mice were crossed with Prx-
1Cre transgenic mice to generate: Ikk-ca;prx1 (ca-IKK specifically in OB lineage cells), and Ikk-ca;shn3;prx1(ca IKK in OB
lineage-cells with deletion of SHN3). Bone marrow stromal cells (BMSCs) were isolated from femurs for gene expression anal-
ysis. Femur microCT was performed to analyze bone architecture. Finally, we identified four putative NF-κB-binding sites for
the RelA (p65) and p50 heterocomplex at sites +10, 120, 360, and 390 within the first 1,000 base pairs in the mouse Shn3
gene promoter and tested those for binding using Chromatin Immunoprecipitation Polymerase Chain Reaction (ChIP-PCR).

Results: From the RNAseq KEGG pathway analysis of OBs treated with TNF, several TNF-responsive pathways were identi-
fied including Wnt signaling, MAPK, NF-κB, and osteoclast differentiation pathways. We observed increased mRNA levels for
the p65/p50 transcription factors and for SHN3 itself in TNF-treated OBs. Treating OBs with TNF in the presence of the NF-κB
inhibitor led to reduced SHN3mRNA expression. ChIP-PCR in OBs confirmed TNF-induced NF-κB activation is accompanied
by binding of the p65/p50 heterodimer to the SHN3 promoter at the +10bp position. Furthermore, SHN3 mRNA expression
was significantly higher in OBs expressing Ikk-ca;prx1 compared to controls (Ikk-cafl/fl), confirming NF-κB pathway activation
regulates SHN3 expression in OBs. Since SHN3 functions as a negative regulator of OB differentiation, activation of the NF-
κB pathway by expressing IKK-ca in OB-lineage cells (Ikk-ca;prx1) resulted in a significant reduction in femoral bone mass
compared to the controls Ikk-cafl/fl;shn3fl/fl. Importantly, NF-κB-mediated bone loss was reversed by OB lineage-specific dele-
tion of SHN3 in Ikk-ca;shn3;prx1mice. These mice have bone volume that is comparable to Shn3;prx1 mice.

Conclusion: Our findings demonstrate that TNF activates NF-κB signaling in OBs, leading to upregulation of SHN3 gene
expression by binding at promoter position +10. In mice, constitutive activation of NF-κB signaling promotes bone loss, at
least in part by increasing SHN3 expression. However, inhibiting SHN3 expression in OB lineage cells mitigates NF-κB-
induced bone loss, suggesting a potential therapeutic strategy to prevent inflammation-induced bone loss in RA.

Reference:

1: Stavre, Z. et al. Schnurri-3 inhibition suppresses bone and joint damage in models of rheumatoid arthritis. Proc. Natl.
Acad. Sci. U. S. A. 120, e2218019120 (2023).

Disclosure: P. Kushwaha: None; C. Manning: None; T. Sato: None; Y. Yang: AAVAA Therapeutics, 1, 10, Samsung
Bioepis, 1, Samsung Biologics, 1; J. Shim: AAVAA Therapeutics, 1, 10, Samsung Bioepis, 1, Samsung Biologics, 1;
E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine, 11, Intellia Therapeutics, 11, New
England Journal of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5.

Abstract Number: 0937

A Novel Quantitative Method Reveals Bone-Structural Changes During
Course of Inflammatory Arthritis

Anders Nguyen1, David McBride2, Miriam Bollmann1, Agnieszka Lastowska3 and Mattias Svensson4, 1University of
Gothenburg, Göteborg, Sweden, 2Calibr-Skaggs Institute for Innovative Medicines, La Jolla, CA, 3University of
Gothenburg, Goteborg, Sweden, 4University of Gothenburg, Gothenburg, Sweden
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Background/Purpose: Rheumatoid Arthritis (RA) is a chronic inflammatory disease characterized by both localized and
generalized bone loss. The inhibition of Receptor Activator of Nuclear Factor Kappa-B Ligand (RANKL) has emerged as a
promising therapeutic approach in RA, effectively targeting osteoclast-mediated bone resorption. To accurately assess
treatment efficacy in preclinical models, a comprehensive understanding of disease progression is essential, especially con-
cerning less obvious bone alterations. This study introduces a novel 3D method for measuring bone surface roughness from
micro-computed tomographic (μCT) data. Despite high-resolution images, current automated methods fail to accurately
quantify radiographic changes. This necessitates manual scoring, which varies between scorers and may not accurately
measure remodeling in erosive disease models. Hence, the application of surface roughness analysis offers a promising
alternative, enhancing the sensitivity of bone evaluation methods.

Methods: We use the K/BxN serum-transfer induced arthritis (STIA) model to study arthritis associated bone destruction. Wild-
type (WT) mice (n=36) were subjected to STIA and terminated at nine different time points. In addition, WTmice (n=34) subjected
to STIA, were treated with anti-RANKL antibody. A Skyscan1176 μCT was used to collect x-ray images of arthritic paws ex vivo.
The calcaneus region was used for surface roughness analysis by our MATLAB script, which quantifies global bone surface
roughness by defining an angle to differentiate between smooth and rough curvatures. Arthritis severity was assessed using clin-
ical scoring and histology. Statistical differences were calculated with Mann-Whitney or Kruskal-Wallis tests.

Results: Surface roughness analysis of μCT images was able to capture significant arthritis-induced changes in bone struc-
tures that were negligible when using standard visual quantification. In addition, using our analysis we could define two phases
of structural bone changes during STIA. A resorption phase occurring during the first 14 days, which was converted to a bone
“rebuilding phase” occurring during the last 14 days. In comparison to controls, mice receiving anti-RANKL showed reduced
severity of STIA (P=0.01 vs. control). This was associated with reduced bone damage, as reflected through μCT analysis, his-
tological examination, and presence of osteoclasts by TRAP staining. Significantly increased levels of RANKL (P=0.0004) dur-
ing the course of STIA in parallel with significantly increased levels of matrix metalloproteinases (E.g., MMP9 [P=0.0002],
MMP14 [P=0.0001]), further indicate osteoclast recruitment and the promotion of RANKL availability.

Conclusion:We introduce and validate a newmethod to analyze structural bone changes, which show increased sensitivity
compared to current methods. In addition, we find that inhibition of RANKL reduces severity of disease suggesting that
enhanced osteoclast generation and bone destruction promotes development of inflammatory arthritis. In summary, the pri-
mary benefit of our algorithm is highlighted in the preclinical study, demonstrating its use in assessing disease severity and
advancing drug development.

Disclosure: A. Nguyen: None; D. McBride: None; M. Bollmann: None; A. Lastowska: None; M. Svensson: None.

Abstract Number: 0938

Group 2 Innate Lymphoid Cells Promote T Cell Activation and
Development of Autoimmune Arthritis

Agnieszka Lastowska1, Anders Nguyen2, Miriam Bollmann2 and Mattias Svensson3, 1University of Gothenburg,
Goteborg, Sweden, 2University of Gothenburg, Göteborg, Sweden, 3University of Gothenburg, Gothenburg, Sweden
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Background/Purpose: Innate Lymphoid Cells (ILCs) are the innate counterparts to T cells and can be divided into three func-
tionally distinct subpopulations: Group 1 (ILC1), Group 2 (ILC2), and Group 3 (ILC3). These tissue resident cells have been found
in the synovium of rheumatoid arthritis (RA) patients, but their role in disease pathogenesis is largely unknown. ILC2s can serve as
antigen presenting cells through expression of MHC-class II, suggesting theymight contribute to disease progression by interact-
ing with T cells in arthritic joints. We used the SKGmousemodel, in which arthritis develops due to defective negative selection of
autoreactive CD4+ T cells in the thymus leading to primarily Th17-driven autoimmune arthritis. By using this T cell dependent
model, we aim to elucidate how ILC2 contribute to disease progression through their potential communication with T cells.

Methods: To induce SKG arthritis, arthritogenic CD4+ SKG T cells were transferred into T and B cell-deficient (Rag2−/-)
mice. The role of ILCs in SKG arthritis was evaluated by transferring CD4+ SKG T cells into ILC-deficient (Rag2−/-IL2rg−)
mice. Additionally, ILC2s were sorted by flow cytometry, expanded in vitro, and adoptively co-transferred with CD4+ SKG
T cells into ILC-deficient mice. Arthritis development was monitored by measuring ankle thickness. To investigate the effect
of ILC2 on T cell proliferation and differentiation, sorted ILC2s were cultured with either total or naïve CD4+ SKG T cells. The
phenotype of IL-33 stimulated ILC2s was analyzed in Rag2−/- mice by flow cytometry. Statistical differences were deter-
mined using unpaired t-test.

Results: Phenotypic characterization identified ILC2s as the dominant ILC subpopulation in ankles of mice with SKG arthri-
tis. The role of ILCs in SKG arthritis was supported by alleviated arthritis development in ILC-deficient mice after transfer of
CD4+ SKG T cells (P=0.0023 vs control). Reconstitution of ILC-deficient mice with ILC2s aggravated arthritis development
after transfer of CD4+ SKG T cells (P=0.0015 vs control), suggesting a disease-promoting role for ILC2 in SKG arthritis.
Mechanistically, we found that IL-33 activated ILC2s promote T cell activation (41.2% ± 3.8 vs 3.3% ± 2.4; P= 0.0003)
and proliferation (34.6 ± 7.5% vs 2.8 ± 1.9%; P=0.0007). Additionally, IL-33 activated ILC2s enhanced the differentiation
of naïve SKG T cells into Th17 cells in vitro (25.2 ± 3.4% vs 19.3 ± 0.7%). Lastly, synovial ILC2s showed high MHC- class
II expression in SKG arthritis. In vivo stimulation with RA-associated cytokine IL-33 increased MHC-class II expression in
synovial ILC2s compared to controls. (38.3 ± 2% vs 3.2 ± 0.4%; P=0.0032).

Conclusion: ILC2s display a pathological role in arthritis progression by the aggravated disease profile in ILC-deficient mice
after ILC2 transfer. Mechanistically we find that ILC2s enhance both SKG CD4+ T cell activation and proliferation as well as
the differentiation of Th17 cells. The role of ILC2s as potent antigen presenting cells is further supported by their increased
MHC-class II expression upon activation. These findings highlight ILC2s’ crucial role in promoting arthritis progression
through direct interaction with arthritogenic T cells.

Disclosure: A. Lastowska: None; A. Nguyen: None; M. Bollmann: None; M. Svensson: None.

Abstract Number: 0939

A Joint-targeting Peptide Enhances the Therapeutic Efficacy of Liposomal
Drug Delivery in Experimental Rheumatoid Arthritis

Hemalatha Nanjaiah, Rakeshchandra Meka, Bodhraj Acharya, Shivaprasad Venkatesha and Kamal Moudgil, University
of Maryland School of Medicine, Baltimore, Baltimore, MD
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease of synovial joints, and it affects over
1 per cent of the population worldwide. Uncontrolled or inadequately treated RA can result in joint damage and disability.
Despite the availability of several drugs, including the biologics, the long-term use of these drugs is frequently associated
with many adverse reactions. This is partly because of widespread distribution of systemically administered drugs, exposing
otherwise healthy organs to the drugs intended to suppress joint inflammation. Thus, new drug delivery modalities are
needed to overcome these limitations. We described here the use of a peptide ligand to enhance the efficacy of a drug deliv-
ery platform based on liposomes (nano-sized lipid vesicles) for the treatment of experimental RA.

Methods: We employed liposomes as carriers of a near-infra red dye (cyanine 7) or an anti-arthritic drug, dexamethasone,
for this proof-of-concept study. These liposomes displayed on their surface polyethylene glycol, to minimize their clearance
by the reticuloendothelial system, with or without the peptide. This peptide preferentially targets arthritic joints, while sparing
healthy joints, following intravenous or subcutaneous injection. Rats having adjuvant arthritis (AA) or mice having collagen
antibody-induced arthritis (CAIA) were injected with Cy7-liposomes and then subjected to live imaging using Xenogen
(IVIS). Another set of animals were treated with liposomal dexamethasone or unpackaged (free) dexamethasone, beginning
at the onset of arthritis and then continued on alternate days thereafter. The severity of arthritis was graded as “Arthritic
Scores”. The sera of these animals were tested for defined markers of systemic toxicity.

Results: Live imaging showed a high fluorescence intensity signal (indicating the accumulation of Cy7-liposomes) emitted
from the joints of arthritic animals, but not those of healthy animals, optimally at 4 h after injection. These results are of signif-
icance in validating the preferential homing of the liposomes displaying the peptide into the diseased joints of both arthritic
rats and arthritic mice. In addition, in both the disease models, liposomal dexamethasone was more effective in suppressing
arthritic inflammation in the paws of rats/mice than that delivered as unpackaged dexamethasone. However, unlike efficacy
difference, the systemic toxicity profiles of these treatment modalities were comparable.

Conclusion: Taken together, the therapeutic profile of dexamethasone was significantly improved by using peptide-displaying
liposomes. Our results offer a proof-of concept for the benefits of targeted drug delivery to the joints for arthritis therapy. We
hope that after appropriate modifications, this drug delivery platform might also be suitable for use in RA patients.

Disclosure: H. Nanjaiah: None; R. Meka: None; B. Acharya: None; S. Venkatesha: None; K. Moudgil: None.

Abstract Number: 0940

Trans-endothelial Migration of Synovial Fibroblasts Promotes Arthritis
Severity Through a PKD1-mediated Feedback Loop

Jaeyeon Kim, Richard Ainsworth and Nunzio Bottini, Cedars-Sinai Medical Center, Los Angeles, CA
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Background/Purpose: The application of single cell genomic approaches to the study of rheumatoid synovium has recently
enabled scientists to study the complex relationship between different cell types and between cells and matrix in RA syno-
vium. This brought new attention to the role of stromal cells in the joint such as fibroblast-like synoviocytes (FLS) and endo-
thelial cells (EC). Recently it has been observed that FLS-like cells -called PRIME cells- are present in the circulation of RA
patients suggesting that RA FLS can egress the RA synovium through blood vessels. However, trans-endothelial RA FLS
migration has not yet been reported and its mechanisms remain unknown.

Methods: Trans-endothelial migration of FLS was assessed in RA synovium and in synovium of mice with serum transfer
induced arthritis (STIA) by in situ hybridization (ISH) and immunofluorescence. Fluorescein-dextran was injected into mice
for accessing vascular permeability. A FLS-EC transwell co-culture system in vitro was optimized and bulk RNA sequencing
was performed on sorted FLS and EC.

Results: We have collected initial evidence of FLS transmigration through endothelial layers in the synovium of RA patients
and mouse STIA (Fig. 1). We next demonstrated that vascular FLS transmigration promotes vascular permeability in vivo.
By leveraging a novel in vitro model of human RA FLS endothelial transmigration coupled with bulk RNA sequencing, we
show that FLS transmigration not only is able to alter the permeability of EC layers, but also induces chemokines and other

Fig. 1. Trans-END migration of RA FLS. Left: representative microscopy (Hoechst for Nucleus, blue) of RA (N=4) synovium subjected to RNA ISH
for PDPN (yellow), FAP (green), and CD31 (red). Scale bar: 100 micron. Right: Representative quantification of ISH intensities through a capillary (≤
10 micron) wall and lumen from RA synovium. Data were analyzed using Zen (black edition).

Fig. 2. Model summary of how trans-endothelial migration of RA FLS contributed to RA pathogenesis. FLS-like cells called PRIME cells are found in
circulation in RA patients. Trans-endothelial FLS migration promotes expression of chemokines and and metabolic alterations in EC and induces
expression of polycystin-1 (PKD1) in FLS, which further promotes FLS transmigration.
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proinflammatory genes in EC and metabolic alterations in the EC layer. Trans-endothelial migration also induces expression
of polycystin-1 in FLS, encoded by the PKD1 gene. We find that PKD1 serves as a selective promoter of endothelial trans-
migration of FLS and knockdown of PKD1 in FLS ameliorated arthritis in a mouse model.

Conclusion: Our data suggests the existence of a feedback loop triggered by FLS trans-endothelial migration that tends to
perpetuate the process and enhances arthritis severity via induction of local inflammation, EC metabolic abnormalities, and
generation of circulating FLS (Fig. 2). Our study contributes to elucidate the role of FLS migration in RA, highlights a novel
angle of the FLS-EC interplay in rheumatoid synovium, and helps unravel the origin of PRIME cells in RA.

Disclosure: J. Kim: None; R. Ainsworth: None; N. Bottini: Thirona Bio, 2.

Abstract Number: 0941

DC-9476, a Novel Selective BRD4(BD2) Inhibitor, Improves Arthritis
Scores in Preclinical Models of Rheumatoid Arthritis by Regulating Key
Inflammatory Pathways

Michal Segal Salto1, Rebecca Ross2, Steven Ferrara3, Kelvin Chan4, Elvira haimov5, Francesco Del Galdo6 and Kulveer
Mankia6, 1DeepCure Inc., Tel Aviv, Israel, 2Medicine and Health, University of Leeds, Leeds, United Kingdom, 3DeepCure
Inc., Boston, MA, 4DeepCure Inc., Texas, NV, 5DeepCure Inc., Los Angeles, CA, 6University of Leeds, Leeds,
United Kingdom
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Background/Purpose: Bromodomain and Extra-Terminal domain (BET) family proteins (BRD2, BRD3, BRD4, and BRDT)
control the transcription of a wide range of proinflammatory and immunoregulatory genes. BRD4 is implicated in immune-
mediated diseases including Rheumatoid Arthritis (RA). BRD4 inhibitors have pleiotropic anti-inflammatory effects and dem-
onstrated efficacy in animal models of RA (Wang, N., Wu, R., Tang, D. et al. The BET family in immunity and disease. Sig
Transduct Target Ther 6, 23, 2021). However, non-specific BRD4 inhibition is limited by toxicity. DC-9476 is a novel selec-
tive BRD4(BD2) inhibitor generated through an Artificial Intelligence-driven drug discovery platform. Here we tested the effi-
cacy of DC-9476 on key inflammatory arthritis related disease pathways in vitro and in vivo.

Oral dosing of 150 mg/kg DC-9476 in the collagen-induced arthritis (CIA) model demonstrated significantly better reduction of arthritis scores
compared to Etanercept and Tofacitinib
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Methods: The biological activities of DC-9476 (1200, 600, 300 and 150 nM) were characterized using the
BioMAP® diversity PLUS panel, containing 12 human primary cell-based systems designed to capture different aspects of
inflammatory pathways. In vivo efficacy of DC-9476 was tested in the LPS intraperitoneal mouse model. DC-9476
(10, 30 and 100 mg/kg) was injected subcutaneously 1 hour prior to LPS followed by analysis of IL-6, TNF-α and IL-17A
serum levels by ELISA 2 hours post-LPS. The effects of DC-9476 on chronic inflammatory RA were tested in the collagen-
induced arthritis (CIA) model. At the onset of arthritis, mice were treated with DC-9476 (p.o., 15, 50 or 150mg/kg, BD), Etan-
ercept (i.p., 10 mg/kg, QD) or Tofacitinib (p.o., 25 mg/kg, BD). Arthritis score and paw thickness were assessed until day 49.
In another CIA study, the effects of DC-9476 (s.c., 100 mg/kg, BD) were compared to those of anti-mouse IL-6 antibody
(i.p., 200 μg/mouse, BIW).

Results: In the BioMAP® Diversity PLUS Panel analysis, DC-9476 reduced levels of proinflammatory factors, particularly IL-
17A, IL-17F, IL-6 and secreted IgG in a dose dependent manner, without evidence of cytotoxicity. DC-9476 demonstrated
anti-inflammatory effects in the LPSmouse model, reducing serum levels of IL-6, TNF-α and IL-17A compared to control (p-
values: TNF-α ≤ 0.05 for 10 mg/kg; TNF-α, IL-6 and IL-17A ≤ 0.0001 for 30 and 100 mg/kg). In the CIA model, oral treat-
ment with DC-9476 led to dose-dependent reduction of arthritis score and paw thickness without hematological or other
toxicities across a tenfold dose range. Of interest, 150 mg/kg DC-9476 demonstrated significantly better reduction of arthri-
tis scores compared to Etanercept and Tofacitinib (Figure 1). Moreover, DC-9476 was better in reducing arthritis scores than
anti-mIL-6 antibody.

Conclusion: We demonstrate that the selectivity for a single BET protein and bromodomain of DC-9476 resulted in favour-
able anti-inflammatory effects in murine RA models and reduced BET inhibitor-related toxicities. These data indicate that
DC-9476 could be a novel class of BET inhibitor for treating RA and warrants the assessment of DC-9476 in ex vivo models
derived from active RA patients.

Disclosure: M. Segal Salto: None; R. Ross: Deepcure, 5; S. Ferrara: None; K. Chan: None; E. haimov: None; F. Del
Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure,
2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2; K. Mankia: AbbVie/Abbott,
6, AstraZeneca, 2, 5, Deepcure, 2, Eli Lilly, 5, Galapagos/Alfasigma, 6, Gilead, 5, SERAC healthcare, 2, 5, UCB, 2, Zura
Bio, 2.

Abstract Number: 0942

An Aged K/BxA Arthritis Mouse Model Develops Features of Interstitial
Lung Disease with Pulmonary Fibrosis and Bronchus-Associated T-Cell
Aggregates Without a Pulmonary Insult, and Correlates with Worsening
Arthritis Scores

Amir Razmjou1, Richard Watson2, Ani Shahbazian3, Jennifer Wang1 and christina Charles-
Schoeman4, 1UCLA, Los Angeles, CA, 2UCLA Medical Center, Los Angeles, CA, 3UCLA, Los Angeles,
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Background/Purpose: Rheumatoid arthritis associated interstitial lung disease (RA-ILD) is a significant extra-articular man-
ifestation of RA with high morbidity/mortality, but the underlying pathogenesis remains poorly understood. There is a relative
paucity of mouse models to study RA-ILD. The K/BxAg7 mouse is a well-established animal model for arthritis and cardio-
vascular disease (Rose S, et al. Ann Rheum Dis, 2013). This study aimed to evaluate the development of ILD in an aged
K/BxA mouse model, to evaluate the association of arthritis and ILD, and the relationship of ILD with immune activation mea-
sured by lipopolysaccharide binding protein (LBP), and a panel of inflammatory cytokines and chemokines.

Figure 1. Ashcroft Scores and Bronchus-Associated T-Cell Aggregates by Genotype. (A) The left column depicts the differences between Ashcroft
scores by mouse genotype status. (B) The right column depicts the differences between bronchus-associated T-cell aggregates (BATc) by mouse
genotype. Box-whisker plots overlay data points and include the minimum and maximum values at each tail.

Figure 2. Linear Regressions of Ashcroft Scores and Bronchus-Associated T-Cell Aggregates with Mean Hindlimb Scores. (A) Top panel depicts
linear regression of mean hindlimb scores as the independent variable, and Ashcroft scores as dependent outcomes. (B) Bottom panel depicts lin-
ear regression of mean hindlimb scores as the independent variable, and bronchus-associated T-cell aggregates as dependent outcomes. Pear-
son’s regressions were used for both models, and showed statistically significant positive correlations. 95% confidence intervals are outlined by
the dotted lines.
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Methods: Analysis included 13 aged K/BxA mice (44 weeks +4, 8 (62%) female), and 13 age and sex matched C57BL/6
wild type (WT) controls. Masson’s trichrome staining was performed on the lung tissue and pulmonary fibrosis was calcu-
lated via the Ashcroft scoring system by an experienced assessor. CD3 staining of lung tissue was used to assess for
bronchus-associated T-cell (BATc) aggregates; this analysis was done by two blinded assessors and the mean score was
used. Arthritis was assessed by a blinded assessor using calipers to measure the ankle width of the hindlimbs to calculate
a mean hindlimb (mHL) score. Luminex multiplex immunoassays were done for 32 mouse cytokines/chemokines/growth
factors, and LBP was measured by ELISA.

Results: Aged K/BxA mice demonstrated significantly higher amounts of pulmonary fibrosis by Ashcroft scoring than did
WT mice (mean +SD of 3.1 +0.8, 2.1 +0.8, p=0.004), significantly higher BATc aggregates (8.5 +7.4, 1.3 +1.0, p=0.002),
as well as significantly higher mHL scores (428 +45, 301 +4.5, p< 0.0001)(Figure 1). There was significant positive correla-
tions between increasing mHL scores and increased Ashcroft scores (r=0.51, p=0.009), as well as with increased BATc
aggregates (r=0.54, p=0.004)(Figure 2). Higher LBP levels correlated significantly with increased mHL scores and Ashcroft
scores (r=0.77, p< 0.0001, and r=0.52, p=0.009, respectively), but fell short of significance with BATc aggregates
(r=0.34, p=0.09)(Figure 3). Ashcroft scores correlated significantly with increasing TNF-alpha, IL-2, and CCL-3, and corre-
lated negatively with Eotaxin, while BATc aggregates correlated significantly and positively with increasing IL-1(alpha), IL-1
(beta), and CXCL-1. There were significantly higher levels of LBP, IL-6, and CXCL-1 in K/BxA mice versus WT.

Conclusion:Without pulmonary insult, aged K/BxA mice developed ILD at higher degrees than matched WT mice, and the
ILD mirrored several features of RA-ILD in humans with increased pulmonary fibrosis, bronchus-associated T-cell aggre-
gates. Additionally, as occurs in RA patients with ILD, K/BxAmice demonstrated significant associations between increasing

Figure 3. Linear Regressions of Ashcroft Scores and Bronchus-Associated T-Cell Aggregates with Lipopolysaccharide Binding Protein Levels.
(A) Top panel depicts linear regression of lipopolysaccharide binding protein levels as the independent variable, and Ashcroft scores as dependent
outcomes. (B) Bottom panel depicts linear regression of lipopolysaccharide binding protein levels as the independent variable, and bronchus-
associated T-cell aggregates as dependent outcomes. Pearson’s regressions were used for both models, and showed statistically significant pos-
itive correlations. 95% confidence intervals are outlined by the dotted lines.
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arthritis scores and worsening ILD. Additionally, measures of immune activation, most significant being LBP demonstrated
positive associations with ILD. The aged K/BxA mouse model for arthritis may represent a promising model for the study
of RA-ILD.

Disclosure: A. Razmjou: None; R. Watson: None; A. Shahbazian: None; J. Wang: None; c. Charles-Schoeman:
AbbVie/Abbott, 2, 5, Alexion, 5, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos,
2, Janssen, 5, Octapharma, 2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2.

Abstract Number: 0943

Cytosporone B, a Selective Agonist of Nr4a1, Inhibits Th17 Differentiation
and Alleviates Experimental Arthritis in SKG Mice

Yoichi Nakayama1, Ryosuke Hiwa2, Ayaka Okubo1, Mikihito Shoji3, Mirei Shirakashi4, Hideaki Tsuji2, Koji Kitagori5, Ran
Nakashima2, Shuji Akizuki6, Hajime Yoshifuji2 and Akio Morinobu7, 1Department of Rheumatology and Clinical
Immunology, Kyoto University Graduate School of Medicine, Kyoto, Kyoto, Japan, 2Department of Rheumatology and
Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto, Japan, 3m_shoji@kuhp.kyoto-u.ac.jp, Kyoto,
Kyoto, Japan, 4Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine,
Kyoto, 5Occupational Welfare Division, Agency for Health, Safety and Environment, Kyoto University,, Kyoto, Kyoto,
Japan, 6Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto
City, Japan, 7Department of Rheumatology and Clinical Immunology, Graduate School of Medicine, Kyoto University,
Kyoto, Japan., Kyoto, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: NR4A family regulates T cell tolerance mechanisms, including thymic-negative selection, Treg gen-
eration and function, and anergy/exhaustion. Among the three NR4A nuclear receptors, Nur77, the product of Nr4a1 gene,
is well-characterized in T and B cells. A recent study revealed that Nur77 could act as a brake during T-cell activation in acute

Figure 1. Th17 differentiation in vitro. (A) Proportion of IL-17A+ T cells in non-pathogenic and pathogenic condition with DMSO or CsnB. (B) MFI of
STAT3 phosphorylation during Th17 differentiation with DMSO or CsnB.
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phase of T cell receptor stimulation. Another study elucidated that higher expression of Nr4a1 in CD4+ T cells marked their
auto-reactivity and arthritogenicity in experimental arthritis mice. In experimental autoimmune encephalomyelitis, cytospor-
one B (CsnB), a specific agonist targeting Nr4a1, can enhance the functions of Nur77 and ameliorate disease activity. This
study aimed to assess the impact of CsnB on T cells and explore its therapeutic potential in a murine arthritis model.

Methods: In vitro, activation markers of CD4+ T cells (CD69, CD25, PD-1) were assessed following anti-CD3/28 stimulation
in the presence or absence of CsnB by flow cytometry. The effect of CsnB on in vitro Th17 differentiation was assessed by
flow cytometry. During Th17 differentiation experiments, phosphorylation of STAT3 and transcriptome were also assessed.
In vivo, arthritis was induced in SKG mice by Zymosan A injection. DMSO (control) or CsnB (15μg/kg) was injected intraper-
itoneally 3 times/week from the day after Zymosan A injection. The effect of CsnB (compared to DMSO) on arthritis was
assessed, and splenocytes and synovial cells were studied by flow cytometry.

Figure 2. Treatment with DMSO or CsnB on experimental arthritis in SKG mice. (A) Experiment protocol. (B) Arthritis score of SKG mice.

Figure 3. Flowcytometric analysis of splenocytes of SKG mice treated with DMSO or CsnB. (A) Assessment of effector memory T cells and naïve T
cells. (B) Assessment of Th1 and Th17 cells.
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Results: Activation markers of CD4+ T cells were inhibited in flow cytometric analysis following anti-CD3/28 stimulation with
CsnB. Both non-pathogenic (the condition with IL-6 and TGFbeta) and pathogenic (the condition with IL-6, IL-1beta, and IL-
23) Th17 cell differentiation were significantly reduced by CsnB (Figure 1A). Phosphorylation of STAT3 was significantly
inhibited by CsnB during Th17 differentiation (Figure 1B). RNA sequencing analysis revealed that CsnB decreased signaling
receptor regulator activity and cytokine activity. In vivo, CsnB administration significantly attenuated arthritis development in
SKG mice (Figure 2). Notably, effector memory T cells decreased, while naïve T cells increased in the treatment group
(Figure 3A). Th17 cells decreased, while Th1 and Treg populations remained comparable between groups in spleen
(Figure 3B). The proportion of Th17 cells was also decreased in synovium in the treatment group.

Conclusion: CsnB mitigates T cell activation and Th17 cell differentiation both in vitro and in vivo experiments. Conse-
quently, CsnB ameliorates experimental arthritis in SKG mice. These findings underscore the potential of Nr4a1 as a prom-
ising therapeutic target of inflammatory arthritis.

Disclosure: Y. Nakayama: None; R. Hiwa: None; A. Okubo: None; M. Shoji: None; M. Shirakashi: None; H. Tsuji:
None; K. Kitagori: None; R. Nakashima: None; S. Akizuki: None; H. Yoshifuji: None; A. Morinobu: None.
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Targeting Defective Macrophages to Restore Resolution of Inflammation
in Rheumatoid Arthritis -Perspectives for an Autologous Secretome
Therapy

Melanie Couturier1, Francis Bonnefoy2, emilie Gaiffe3, Charline Vauchy4, Suzanne Behlke2, ERIC TOUSSIROT5 and
Sylvain Perruche2, 11MED’INN’Pharma, F-25000 Besançon, France, Besançon, France, 2MED’INN’Pharma, F-25000
Besançon, France, Besançon, France, 3INSERM CIC -1431 CHU Besançon, France, Besançon, France, 4INSERM CIC-1431,
CHU de Besançon, Besancon, France, Besançon, France, 5university hospital of BESANCON, besancon, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Impaired macrophage efferocytosis, a key hallmark of failed inflammation resolution, is reported in
many immune-mediated inflammatory diseases, including in Rheumatoid Arthritis (RA). Hence the restauration of macro-
phage function and with that driving inflammation resolution, through modulating immune effector cells and inducing tissue
repair is an attractive approach. The objective of the present study was to evaluate if macrophages can be targeted for
inflammation resolution using an autologous secretome prepared from resolving macrophage in preclinical models and on
RA patients’ blood samples.

Methods: Pre-clinical testing was performed in the collagen-induced arthritis (CIA) model. PBMCs from CIA mice with or
without standard of care treatments, RA patients or healthy donors (HD) (NCT02839278) were isolated and differentiated
into phagocytes (M-CSF for 7 days). After conditioning into resolving macrophages, respective secretomes were collected
and filtered to exclude cellular debris. Mouse secretomes were injected and arthritis was monitored over 10 days. On human
blood samples, cytokines and lipid mediators were quantified using CBA multiplex and MS analysis, respectively, and effer-
ocytic capacities were measured by flow cytometry. Prepared RA patient secretomes were evaluated for their pro-resolving
properties using a monocyte activation test, evaluating the reduced release of TNFα.
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Results: To closely mirror a RA patient setting, we prepared autologous resolving macrophage secretomes from CIA dis-
eased mice (MRTCIA), which after a single dose injection, demonstrated potent effects, in reversing disease activity (Fig 1a,
b) which was significantly superior to the effect of methotrexate (MTX) (Fig 1c). Furthermore, the potent therapeutic activity
was unaffected using secretomes obtained from animals receiving conventional treatments (methotrexate +/- prednisolone).
These therapeutic effects were depending on the presence of myeloid cells and accompanied with the reprogramming of tis-
sue macrophages for increased efferocytosis, inhibition of monocyte activation and an increase of regulatory T cells (not
shown), confirming the reinitiation of resolution.

When analyzing RA patient samples (N = 35) versus HD (N = 31), we confirmed the inflammatory profile through the detec-
tion of increased levels of pro-inflammatory cytokines (TNF-a, IL-6, IL-8, IL-1β and IL-12) and omega-3 fatty acid-derived
pro-inflammatory lipid mediators. Patients monocytes and dendritic cells presented higher levels of the co-stimulatory

Figure 1: Therapeutic activity of autologous CIA resolving macrophages secretomes in the treatment of ongoing arthritis. Mice with collagen-
induced arthritis under methotrexate (MTX at 15mg/kg) or not and were treated at day 42 (a) with an autologous resolving macrophages secre-
tome (0.5 mL/mouse) made from leukocytes from arthritic mice (+MRTCIA; b) treated or not with methotrexate (+MRTCIA/MTX c) or methotrexate
plus prednisolone (+MRTCIA/MTX/prednisolone; c). Data from 2 experiments consisting of 5 mice per group, shown as group mean +/- standard
error of the mean. ****=p<0.0001, ANOVA plus Sidak’s multiple comparisons test. Arrow represents day of treatment (single injection) versus MTX
(once 15mg/kg).

Figure 2: Autologous resolving macrophages secretomes prepared from RA patients demonstrate potential therapeutic activity to control inflam-
mation. RA resolving macrophages secretomes were generated from phagocytic cells collected from healthy donors (HD) or RA patients (RA). The
therapeutic activity of the RA secretomes (n=3) was evaluated using the monocyte activation inhibition test and compared to secretomes gener-
ated with cells collected from HD (n=12).
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marker CD40. Interestingly, when outside of the inflammatory environment, monocyte-derived macrophages demonstrated
similar efferocytic capacities compared to that of HD and more importantly, resulting resolving macrophage secretomes
showed similar monocyte-inhibitory activities than that of HD (Fig 2).

Conclusion: Our translational and pre-clinical data show unprecedented disease modifying activities of autologous resolv-
ing macrophage secretomes. This approach will be tested as a next generation disease modifying modality/bDMARDs in
RA patients starting in 2025.

Disclosure: M. Couturier: Medinn Pharma, 3, 3, 8, 10, 12, MedInn Pharma; F. Bonnefoy: Medinn Pharma, 3, 3, 3, 8,
10; e. Gaiffe: None; C. Vauchy: None; S. Behlke: Medinn Pharma, 3, 4; E. TOUSSIROT: None; S. Perruche: Medinn
Pharma, 3, 4, 8, 10.
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Eri Watanabe1, Junko Nishio1, Tatsuma Ban2, Zento Yamada1, Tomohiko Tamura2 and Toshihiro Nanki1, 1Toho
University, Tokyo, Japan, 2Yokohama City University, Yokohama, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There has been accumulating evidence that cellular senescence of fibroblasts and alveolar epithelial
cells contributes to inflammation and fibrosis through a senescence-associated secretory phenotype in idiopathic pulmo-
nary fibrosis. However, the associations between cellular senescence and connective tissue disease-associated interstitial
lung diseases (ILD) including rheumatoid arthritis-associated ILD (RA-ILD), remains unknown. Therefore, we explored the
involvement of cellular senescence in the pathogenesis of RA-ILD using SKG/Jcl mice.

Methods:We induced ILD in 10-week-old male SKG/Jcl mice (SKG-ILD) via intraperitoneal administration of zymosan, and
dissected lungs after 4, 8, or 12 weeks. Senescent cells were detected by immunohistochemistry using cellular senescence
markers, p21WAF1/CIP1 (p21), p16INK4a (p16), and γ-H2A histone family member X (γ-H2AX). To explore cell populations
expressing p21, we performed immunofluorescence and flow cytometry using the antibodies against p21 in combination
with cell surface markers for immune cells (CD45), endothelial cells (CD31), and epithelial cells (epithelial cell adhesion mole-
cule; EpCAM). Single cell RNA sequencing (scRNA-seq) was performed on whole cell suspensions from SKG-ILD and con-
trol lungs.

Results: In immunohistochemistry, p21-expressing cells appeared in SKG-ILD lungs at 4 weeks after administering zymo-
san, and increased with the progression of ILD. Twelve weeks post-administration, p21, p16 and γ-H2AX were localized
in the fibrosis foci of SKG-ILD lungs, whereas the proliferation marker Ki-67 was negative. Immunofluorescence revealed
that most p21-postive cells in the fibrotic foci were CD45+ cells (Figure 1), and some were CD31+ cells, whereas very few
were EpCAM+ cells. Flow cytometry demonstrated that among cells expressing p21 in SKG-ILD lungs, the CD45+ cells
showed the highest percentage. The scRNA-seq revealed significantly higher expression of Cdkn1a (the gene encoding
p21) in myeloid cells including interstitial macrophages (cluster 11), dendritic cells (cluster 4) and neutrophils (clusters
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2 and 6), and endothelial cells (clusters 1 and 13) in SKG-ILD lungs (Figure 2). Notably, cells in cluster 6, which were almost
exclusively observed in SKG-ILD lungs and scarcely in control lungs, highly expressed interferon-stimulated genes such as
Ifit3 and Isg15.

Conclusion: This study is the first to investigate the association of cellular senescence with RA-ILD using SKG-ILD. Our find-
ings suggested that in SKG-ILD lungs, myeloid cells including interstitial macrophages, dendritic cells, neutrophils, and
endothelial cells, may undergo cellular senescence, and play a role in the pathogenesis of RA-ILD.

Figure 1. p21 was expressed in some CD45+ cells localized in fibrosis foci of SKG-ILD lungs. SKG-ILD lung tissue was stained for CD45 (red), p21
(green), and DAPI (blue) by immunofluorescence.

Figure 2. Single cell RNA sequencing on whole cell suspension of SKG-ILD lungs. (A) UMAP visualization for control and SKG-ILD lungs.
(B) Expression of Cdkn1a in clusters 4, 11, 2, 6, 1 and 13. DC, dendritic cell; IM, interstitial macrophage; Neu, neutrophil; EC, endothelial cell.
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Disclosure: E.Watanabe: Bayer, 5; J. Nishio: Abbott Japan LLC., 5, AbbVie GK, 5, Asahikasei Pharma Corp., 5, Ayumi
Pharmaceutical Corp., 5, Chugai Pharmaceutical Co., Ltd, 5, Eisai Co., Ltd., 5, Nippon Boehringer Ingelheim Co.,Ltd.,
5, Nippon Kayaku Co., 5, Ono Pharmaceutical Co., Ltd., 5, Taisho Pharmaceutical Co., Ltd., 5; T. Ban: None;
Z. Yamada: None; T. Tamura: None; T. Nanki: Abbott Japan LLC., 5, AbbVie GK, 5, 6, Asahikasei Pharma Corp.,
5, 6, Astellas Pharma Inc., 6, AstraZeneca K.K., 6, Ayumi Pharmaceutical Corp., 5, 6, Bristol Myers Squibb Co., 5, Chu-
gai Pharmaceutical Co., Ltd, 2, 5, 6, Daiichi Sankyo Co., Ltd., 6, Eisai Co., Ltd., 5, 6, Eli Lilly Japan K.K., 5, 6, Janssen
Pharmaceutical K.K., 6, Mitsubishi Tanabe Pharma Corp., 5, 6, Nippon Boehringer Ingelheim Co.,Ltd., 5, 6, Nippon
Kayaku Co., 5, Ono Pharmaceutical Co., Ltd., 5, 6, Pfizer Japan Inc., 6, Shionogi & Co., Ltd., 5, Taisho Pharmaceutical
Co., Ltd., 5, 6, UCB Japan Co. Ltd., 2, 6.
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University, Hanover Park, IL, 2Northwestern University, Chicago, IL, 3Northwestern University, Chicago, 4Northwestern
University, Skokie, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Monocytes are critical for the pathogenesis of rheumatoid arthritis (RA). However, depletion of
peripheral monocytes (PM) is not sufficient to rescue disease in RA mouse models. Recently, we identified a novel extravas-
cular cell type, namely tissue-resident monocyte lineage cells (TR-MC) which are distinct from macrophages and
PM. Equivalent TR-MC have been identified in human synovium, therefore, investigating TR-MC will provide insight on
developing cell therapy for RA. TR-MC in mice are sensitive to clodronate liposomes (clo-lip) and are required for the devel-
opment of acute RA-like disease in mouse. Nevertheless, the ontogeny of TR-MC and the dynamics of TR-MC during
inflammation remained unclear.

Methods: Ccr2-/-, Nr4a1-se2-def, Lyve1-GFP/+, Ccr2 GFP/+, CD45.1 and wild-type C57BL/6 mice were used in this
study. CD45.1à CD45.2 bone marrow chimera (BMC) mice were generated with ankle shielding. CD45.1 & CD45.2 para-
biosis mice were generated. Clo-lip was administered to BMC mice to deplete TR-MC and cell numbers were measured via
flow cytometry. Serum transfer-induced arthritis (STIA) was initiated on BMC mice. Cellular indexing of transcriptomes and
epitopes by sequencing (CITE-seq) was performed on synovial CD45+CD11b+Ly6G−SiglecF−CD4-CD8-NK1.1-CD19-
CD64−MHCII-CD177- cells from steady-state BMC, day 7 clo-lip BMC, and day 7, 14, 56 STIA BMC mice.

Results: To determine the dependence of TR-MC on PM, we compared the number of TR-MC in CM-depleted (Ccr2-/-),
NCM-depleted (Nr4a1-se2-def), and control mice. The results showed that TR-MC were significantly reduced in CM-
depleted mice but remained comparable in NCM-depleted, suggesting a subpopulation of TR-MCs is dependent on
Ccr2. Similarly, we identified a consistent subpopulation of CD45.1 donor-derived TR-MC in steady-state BMC mice dem-
onstrating that a portion of TR-MC are bone marrow derived, while the remainder were CD45.2 long-lived recipient cells. TR-
MC subpopulations have also been identified using parabiosis mice. CITE-seq results of steady-state BMC showed that
BM-derived and long-lived TR-MC could be distinguished by RNA expression of Ccr2 and Lyve1, respectively. These results
were confirmed using Lyve1-GFP/+ and Ccr2 GFP/+ mice. GO results showed that long-lived TR-MC were enriched in
homeostasis maintenance pathways, whereas BM-derived TR-MC showed enrichment in adaptive immunity associated
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processes. When treated with clo-lip, long-lived TR-MC were partially depleted, while the numbers of BM-derived TR-MC were
not significantly changed. CITE-seq results during STIA time course showed a gradual increase in BM-derived TR-MC relative to
long-lived TR-MC during the development of arthritis. During recovery, the populations returned to relatively equal numbers.

Conclusion: Our study revealed two distinct populations of TR-MC: 1) long-lived TR-MC, which are sensitive to clo-lip and
are outnumbered by 2) BM-derived CCR2-dependent TR-MC during STIA development. BM-derived TR-MC serve to con-
nect innate and adaptive immune responses, whereas long-lived TR-MC are involved in maintaining synovial tissue homeo-
stasis. The findings above about the subpopulations of TR-MC will help develop treatments for RA.

Disclosure: Y. Wang: None; J. Maciuch: None; T. Therron: None; C. Cuda: None; D. Winter: None; H. Perlman:
Abbvie, 2, AnaptysBio, 12, Speaking, advising, consulting, or providing educational programs, Exagen, 2, Janssen,
2, Kiniksa, 2.
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REX-7117 Is a Highly Potent and Selective Oral STAT3 Inhibitor That
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JAK/TYK2 Targeting in Preclinical Models of Inflammatory Arthritis

Alexandra Gardino1, Neil Bifulco1, Jeremy Hunt2, Rishi Vaswani1, Donglim Park2, Patrick Metz2, Ksenya Cohen-
Katsenelson2, Jeong-Ho Kim2, Xia Tian2, Aryan Alavi2, Ajay Nirula2, Daniel Treiber2, Brian Hodous1, Seong Kim3 and Paul
Smith2, 1Recludix Pharma, Cambridge, MA, 2Recludix Pharma, San Diego, CA, 3Department of Microbiology and
Immunology, LSU Health Shreveport, Shreveport, LA
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Background/Purpose: Inhibition of JAK family signaling has translated into clinically meaningful efficacy in rheumatoid
arthritis, psoriatic arthritis and other inflammatory diseases. However, small molecule JAK/TYK2 inhibitors are associated
with on-target safety signals, including opportunistic infections and dysregulated hematologic homeostasis (anemia,
thrombocytopenia).

Oral selective STAT3 inhibitors represent an opportunity to target inflammatory cytokines, including IL-6 and IL-17, that are
validated mediators in rheumatologic diseases. The STAT3 SH2 domain mediates both binding to the cytokine receptor and
transcriptional activity, and therefore is an attractive therapeutic target.

Methods: Recludix has developed an innovative and proprietary SH2 domain platform that has enabled the discovery of a
new class of small molecule inhibitors of these previously undruggable protein domains.

Results: REX-7117 is the first orally available, reversible, SH2 domain-targeting STAT3 inhibitor. REX-7117 demonstrated
low nanomolar potency in biochemical and primary human cellular assays, high selectivity across the SH2 family, including
other STAT proteins, and inhibited IL-6 driven inflammation. Unlike JAK1/2 inhibitors, REX-7117 did not impair innate
interferon-dependent anti-viral immunity, or growth factor signaling critical for hematologic homeostasis. In dogs and mice,
REX-7117 achieved deep, durable, and selective STAT3 inhibition, decreased inflammatory biomarkers such as CRP, and
achieved statistically significant efficacy in a rodent model of inflammatory arthritis.
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Conclusion: Selective STAT3 inhibition brings the promise of combining the efficacy of clinically validated biologics with the
convenience of oral administration, while potentially avoiding known safety concerns observed with the broader activity of
JAK/TYK2 inhibitors.

Disclosure: A. Gardino: Recludix Pharma, 3; N. Bifulco: Recludix Pharma, 3; J. Hunt: Recludix Pharma, 3;
R. Vaswani: Recludix Pharma, 3; D. Park: Recludix Pharma, 3; P. Metz: Recludix Pharma, 3; K. Cohen-Katsenelson:
Recludix Pharma, 3; J. Kim: Recludix Pharma, 3; X. Tian: Recludix Pharma, 3; A. Alavi: Recludix Pharma, 3; A. Nirula:
Recludix Pharma, 3; D. Treiber: Recludix Pharma, 3; B. Hodous: Recludix Pharma, 3; S. Kim: Recludix Pharma, 5;
P. Smith: Recludix Pharma, 3.

Abstract Number: 0948

Neuronal Intestinal Dysplasia Due to Ncx Gene Deficiency Attenuates the
Severity of Experimental Arthritis in Mice

Takayoshi Owada1, Keiko Hatanaka2, Ayae Tanaka2, Kei Ikeda3, Hirokuni Hirata1, Yasutsugu Fukushima1, Kazuhiro
Kurasawa2 and Masafumi Arima2, 1Dokkyo Medical University Saitama Medical Center, Koshigaya, Saitama, Japan,
2Dokkyo Medical University, Mibu-machi, Shimotsuga-gun, Tochigi, Japan, 3Dokkyo Medical University, Mibu,
Shimotsuga, Tochigi, Tochigi, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Loss of bacterial diversity and increases of specific bacteria in the gut microbiota have been
observed in inflammatory arthritis such as rheumatoid arthritis and spondyloarthritis. Alterations in the intestinal microbiota
composition (dysbiosis) have also been found in experimental arthritis models, and the dysbiosis is involved in the suscepti-
bility and severity of experimental arthritis. It is hypothesized that the dysbiosis-induced epithelial barrier disruption leads to
latent inflammation in the lamina propria via increased intestinal permeability, and that the resulting alterations of intestinal
immunity contribute to the development and progression of arthritis.

The gastrointestinal tract is innervated by the autonomic and sensory nervous systems, with nerve terminals reaching the
lamina propria. Gut-innervating neurons release neurotransmitters and cytokines and regulate the gut microbiota through
the control of in the production of cytokines from resident immune cells and antimicrobial peptides from intestinal epithelium.
Therefore, gut-innervating neurons may be involved in the susceptibility and severity of arthritis via the gut microbiotal
alterations.

Our aim is to determine the effect of enteric nervous system on arthritis via dysbiosis.

Methods:We utilized the Ncx/Hox11L.1 (Ncx) gene deficient (KO) and SKG (Th17-dependent arthritis model) mice. Ncx-
KO mice have dysplasia of the intestinal plexus due to an increase in enteric neurons and exhibit dysbiosis and increased
permeability of the intestinal mucosa due to excessive production of nerve-derived nitric oxide in the intestinal tract. Ncx-
KO and SKG mice were mated to generate SKG/Ncx-KO mice. All mice were bred and manipulated under super-
pathogen-free conditions, and arthritis was induced by intraperitoneal administration of mannan. Arthritis was evaluated
by arthritis score, joint histopathology, numbers of inflammatory cells infiltrating the joint, and mRNA expression of cyto-
kines in the joint tissue.
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Results: First, SKG mouse-derived splenic naive CD4 T cells (SKG-CD4 T cells) were adoptively transferred into Ncx-KO
and Ncx wild-type (WT) mice (n=7 each), respectively, and experimental arthritis was induced by mannan at week 0 and
8. Ncx-KO mice transplanted with SKG-CD4 T cells had significantly lower arthritis scores than Ncx-WT mice after the sec-
ond mannan injection (p< 0.05) (Figure1).

Next, the arthritis was induced in SKG/Ncx-KO and SKG/Ncx-WT mice. The scores of mannan-induced arthritis in
SKG/Ncx-KO mice were reduced compared to SKG/Ncx-WT (n=11 each, p< 0.05) (Figure2). The joint histopathology
scores, the number of inflammatory cells accumulating in joints, and cytokine production in joint tissue were lower in
SKG/Ncx-KO mice than in SKG/Ncx-WT. In addition, the intestinal microbiota composition in SKG/Ncx-KO mice differed
from that in SKG/Ncx-WT, and SKG/Ncx-KO mice had the gut microbiotal alterations.

1960

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Ncx-deficient enteric neuronal dysplasia reduced the severity of experimental arthritis with alterations in the
composition of the gut microbiota. The enteric nervous system may influence the pathogenesis of inflammatory arthritis via
the enteric microbiota.

Disclosure: T. Owada: None; K. Hatanaka: None; A. Tanaka: None; K. Ikeda: None;H. Hirata: None; Y. Fukushima:
None; K. Kurasawa: None; M. Arima: None.

Abstract Number: 0949

CCN1 Is a Novel Therapeutic Target for Reducing Structural Damage in
Rheumatoid Arthritis: Demonstration from 2 Preclinical Models

Manon Lesturgie-Talarek1, Jérôme Avouac2, Virginie Gonzalez3, Anne Cauvet1, Francoise Tilotta4 and Yannick Allanore5,
1Université de Paris, Institut Cochin, INSERM U1016 CNRS UMR8104, Paris, France, 2Rheumatology A Department,
Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris, France, 3Université de Paris, Institut Cochin, INSERM U1016
CNRS UMR8104, Paris, Ile-de-France, France, 4UFR Odontologie, and Plateforme Imagerie du Vivant, Université Paris
Cité, Montrouge, France, 5Université Paris Cité, Paris, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: We have previously shown that the matricellular protein CCN1, characterized by angiogenic and
immunomodulatory properties, is overexpressed in endothelial cells and synovial tissue of patients with rheumatoid arthritis
(RA). Our aim was to evaluate the effects of CCN1 inhibition in 2 complementary models of experimental arthritis.

Methods: The effects of CCN1 inhibition achieved by local injection of a specific shRNA into the footpadswere assessed in the
TNF-α transgenic arthritis model (Tg197) (n=8 mice) by semi-quantitative clinical and histological scores. Structural damages
were assessed in this model using microCT of the hind legs (tarsus and ankle). The consequences of conditional invalidation
of CCN1 in endothelial cells (TEK-Cre-ERT2 mice; CCN1tm3.1fl) were analyzed in the murine model of methyl-BSA (mBSA)-
induced arthritis (n=12 mice) by measuring tarsus thickness and semi-quantitative clinical and histological arthritis scores.

Results: We observed an improvement in the clinical score of CCN1 shRNA-treated Tg197 mice compared with control
shRNA (Figure 1A). The AUC of the clinical score of CCN1 shRNA-injected mice decreased significantly by 73±5%
(p=0.013) (Figure 1B). CCN1 shRNA-injected mice developed significantly less structural damage (Figure 1C). The % of bone
volume to tissue volume (%BV/TV) was significantly higher by 10.5±3.0% in CCN1 shRNA-treated mice vs. control shRNA
(p=0.005). Trabecular thickness (mm) was also significantly greater by 0.05±0.02 mm in mice treated with CCN1 shRNA
vs. control shRNA (p=0.021) (Figure 1D). Histological analysis of hind paw sections after kerosene embedding confirmed pre-
vious results, with significantly less inflammation and structural damage in CCN1 shRNA-treated mice (Figure 1E-F).

Conditional inhibition of CCN1 in endothelial cells also significantly reduced the peak intensity of mBSA-induced arthritis
observed on days 1 and 2 (Figure 1G). The area under the tarsal thickness curve and clinical score of CCN1-invalidated mice
were reduced by 41±4% (p=0.032) and 58±7% (P=0.010). Histological analysis at day 6 showed a reduction in joint inflamma-
tion, synovial damage, cartilage degeneration, pannus formation and bone erosions in CCN1-invalidated mice (Figure 1H-I).
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Conclusion: CCN1 inhibition significantly improved signs of TNF-α-induced experimental arthritis and prevented the devel-
opment of structural damage in this model. The results obtained in the mBSA model illustrate the importance of endothelial
CCN1 production in the development of arthritis. Reducing synovial angiogenesis can reduce structural damage in preclin-
ical models of RA and could lead to the development of innovative therapies for RA, complementary to current treatments.

Disclosure: M. Lesturgie-Talarek: None; J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos,
1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer, 5, 6, Sanofi, 4, 6; V. Gonzalez: None; A. Cauvet: Corvus, 12, Research grant given
by Corvus; F. Tilotta: None; Y. Allanore: Corvus, 12, Research grant given by Corvus.

Abstract Number: 0950

Immunization of Arthritis Prone Mice with Malondialdehyde-
Acetaldehyde (MAA) Modified Vimentin Induces Fibrotic Lung Changes

Wenxian Zhou1, Michael Duryee2, Nozima Aripova2, Jill Poole2, Carlos Hunter2, Amy Nelson2, Bryant England2, Ted
Mikuls2 and Geoffrey Thiele2, 1University of Nebraska Medical Center, Bellevue, NE, 2University of Nebraska Medical
Center, Omaha, NE

A Experimental arthritis in Tg197 mice receiving CCN1 or control shRNA locally into the left and right footpads. Y-axis shows clinical score. B, area
under the curve (AUC) of the clinical score (n=4 mice in each group). C, Representative 3D reconstructions of ankles and tarsus of Tg197 mice
treated with CCN1 or control shRNA. D, Y-axis shows bone volume/tissue volume (BV/TV), trabecular thickness of right and left ankles and
tarsus. E, Sections of ankle and tarsus joints from Tg197 mice receiving CCN1 or control shRNA stained with hematoxylin (scale bar =
200 m). F, Histomorphometric analysis of the area of synovitis and bone destruction. G, mBSA-induced arthritis in littermates of CCN1 Flox/Flox;
WT/WT mice (n=7) and CCN1 Flox/Flox; Cre/WT mice (n=5). Y-axis shows tarsus thickness and clinical score H, Sections of ankle and tarsus
joints from CCN1Flox/Flox;WT/WT mice and CCN1Flox/Flox;Cre/WT mice stained with hematoxylin at day 6 of arthritis (scale bar = 100 m). I, His-
tomorphometric analysis of the area of synovitis and bone destruction. All data are shown as the median ± 95%CI. * p<0.05, **p<0.01 determined
by the Mann Whitney U test. Data are representative of a single experiment.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Rheumatoid Arthritis – Animal Models Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis associated interstitial lung disease (RA-ILD) is the most overrepresented cause
of death among RA patients, yet the mechanisms underlying lung fibrosis remain elusive. Recent studies have highlighted
the role of malondialdehyde-acetaldehyde (MAA)-modified proteins in the pathogenesis of RA-ILD. This modification acts
as a potent hapten, triggering autoimmune responses that are predictive of RA-ILD. Moreover, MAA-adducted proteins
are enriched in lung tissues of RA patients and together with citrulline (CIT) induce macrophage-fibroblast cross talk leading
to increased extracellular matrix deposition. The aim of this study was to examine whether immunization of mice with MAA-
modified protein induces lung fibrosis.

Methods: Arthritis prone male DBA/1J mice (n=5/group) were given weekly intraperitoneal injections for 5 weeks consisting
of: 1) 25μg/mL of unmodified vimentin (VIM), 2) 25μg/mL of VIM-MAA, or 3) equal volumes of saline (additional negative con-
trol). Mice were sacrificed the sixth week. Lung tissues were resected, paraffin embedded, sectioned, and stained with tri-
chrome (for total collagen deposition) or immunohistochemistry (IHC) using anti-MAA, anti-CIT, and anti-VIM antibodies.
Dissociated lung tissues underwent analysis by flow cytometry to characterize immune cell infiltration. Mice were assessed
for arthritis development using a semi-quantitative score that incorporates paw swelling and redness. Statistical analysis
was performed using one-way ANOVA with Tukey’s multiple comparisons test.

Results: Trichrome staining of lungs revealed increased collagen deposition in VIM-MAA immunized mice (vs. VIM or saline,
p< 0.0001) that was most prominent around sites of cellular infiltrate (Fig.1). Likewise, IHC staining demonstrated the highest
expression of CIT (P< 0.05), MAA (p< 0.01), and VIM (p< 0.001) antigens in the lungs of VIM-MAA immunized mice (Fig.2).
MAA-modified proteins were co-localized with both CIT (r2 = 0.46) and VIM (r2 = 0.33). Flow cytometry of lung tissue

Figure 1. Trichrome staining of lung tissue in DBA/1J mice immunized with native and modified vimentin. Mice were immunized with saline, native
VIM, and VIM-MAA. Panels A-D illustrate collagen deposition (blue color) on trichrome staining. Panel E demonstrates quantification of collagen
deposition. Only significant differences between groups are illustrated: ****p<0.0001.
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revealed a significant increase in alveolar macrophages with VIM-MAA immunization vs. other groups (Fig. 3, p< 0.05) but no
other changes in myeloid cell subpopulations. In contrast, there was a decrease in CD4/CD8 T cells in mice immunized with
VIM or VIM-MAA compared to saline controls (p< 0.0001). There were no differences in arthritis scores across groups.

Conclusion: This study is the first to demonstrate that systemic immunity to MAA-modified vimentin directly contributes to
lung fibrosis. In addition to demonstrating increased collagen and vimentin deposition, affected tissues were characterized
by increased alveolar macrophages and expression of both MAA- and CIT-modified proteins accompanied by decreased
T cell populations. An improved understanding of mechanisms linking VIM-MAA immunization with lung fibrosis using this
model may provide much needed insight into the pathogenesis of RA-ILD.

Disclosure: W. Zhou: None;M. Duryee: None; N. Aripova: None; J. Poole: None; C. Hunter: None; A. Nelson: None;
B. England: Boehringer-Ingelheim, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Thiele: None.

Figure 2. IHC staining of lung tissue in DBA/1J mice immunized with native and modified vimentin. CIT (Panel A), MAA (Panel B), and VIM (Panel C)
antigen levels in lung tissues from mice immunized with saline, native VIM, and VIM-MAA. Representative lung tissues with IHC staining for antigens
are shown below the quantified results. Only significant differences between groups are illustrated: ****p<0.0001, ***p<0.001, **p<0.01, *p<0.05.

Figure 3. Flow cytometry of lung cells in DBA/1J mice immunized with native and modified vimentin. CD4+ T cell (Panel A), CD8+ T cell (Panel B),
and alveolar macrophages (Panel C) in lung homogenates from mice immunized with saline, native VIM, and VIM-MAA. Only significant differences
between groups are illustrated: ****p<0.0001, *p<0.05.
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Abstract Number: 0951

A Feedback Loop InvolvingmtDNA, Platelets and Neutrophil Extracellular
Traps Amplifies Inflammation in Systemic Sclerosis

Stavros Giaglis1, Diego Kyburz2 and Ulrich Walker3, 1Experimental Rheumatology Laboratory, University of Basel,
Basel, Switzerland, 2University Hospital Basel, Basel, Switzerland, 3Basel University Hospital, Basel, Switzerland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Mitochondria are essential eucaryotic cell organelles with several bacterial features, such as a
double-stranded circular genome with hypomethylated CpG areas (1). A fundamental role of mitochondria in autoimmunity
was recently demonstrated. In brief, mitochondrial ROS participate in the formation of neutrophil extracellular traps (NETs)

Figure 1. Schematic representation of the feedback loop involving oxidized mtDNA, activated platelets and neutrophils, as well as expulsed neu-
trophil extracellular traps, which amplifies inflammation during SSc pathogenesis. In brief, plasma mtDNA, originating from platelets and neutro-
phils, is highly pro-inflammatory in SSc. SSc neutrophils are poised to extrude more ox-mtDNA-containing NETs. SSc platelet mtDNA is also
oxidized, leading to excessive NET formation from HC neutrophils. The oxidized nature of this mtDNA renders it prointerferogenic. SSc platelets
are in an activated state and contain high levels of CXCL4, a confirmed biomarker of SSc. SSc blood cells are characterized by a pronounced
ISG, while IFNa1 levels are higher in SSc patients’ plasma. mtDNA copy numbers correlate with IFNa1 levels. DNase1 pre-treatment abolishes
NET formation and oxidation induced by SSc plasma (CXCL4 might protect NET degradation - similarly to HIT - and enhance type 1 IFN produc-
tion). Finally, IFN pathway blockade significantly inhibits NET formation and mtDNA oxidation.
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(2), while extrusion of cell-free mitochondria and highly oxidised interferogenic mitochondrial DNA (ox-mtDNA) causes auto-
immune disease in an animal model (3, 4). In other connective tissue diseases, plasma mtDNA is a diagnostic biomarker,
also reliable in the monitoring of disease activity (5), while platelets might also contribute as a major source of circulatory
mtDNA.

The present study aimed to explore the cellular mechanisms controlling the inflammatory responses triggered by mtDNA in
systemic sclerosis (SSc) (6).

Methods: Total DNA was isolated from plasma samples of healthy individuals and SSc patients. Copy numbers were ana-
lysed for mitochondrial (mt) DNA (ATP-6) and nuclear (n) DNA (GAPDH) abundance by qPCR. mtDNA was isolated from HC
and SSc patients. Patients were stratified based on mtDNA levels. Neutrophils and platelets were isolated from EDTA and
citrate blood, respectively; cells were incubated with SSc patients’ plasma and mtDNA, and NET formation was assessed
by SytoxGreen staining. Platelets were tested for mtDNA release propensity. DNA oxidation was evaluated by MitoSOX
Red staining in vitro and 8-OHdG ELISA of patient plasma. Plasma IFN type 1 was measured by ELISA. Platelet activation
was assessed by IF staining in vitro and ELISA for CXCL4.

Results: SSc patients’ plasma contains elevated levels of highly oxidized mtDNA. Healthy donors’ blood neutrophils incu-
bated with plasma from patients with SSc exert enhanced NET formation, and NETs are decorated with oxidised mtDNA.
SSc platelets contain and release oxidized mtDNA, eliciting increased NET formation and mtDNA release from activated
platelets. Moreover, mtDNA amounts correlate with CXCL4 and type I IFN levels in SSc patients’ plasma. Finally,formation
of NETs and ox-mtDNA extrusion are conveyed through the type I IFN pathway.

Conclusion: SSc plasma is characterized by an abundance of mtDNA that promotes positive feedback loops driving its
release by NETs and platelets. Moreover, mtDNA is particularly interferogenic and may contribute to tissue damage and
fibrosis in SSc (Figure 1).

Disclosure: S. Giaglis: None; D. Kyburz: None; U. Walker: None.

Abstract Number: 0952

Single Cell RNA-seq of Scleroderma-associated Interstitial Lung Disease
Lung Explants Reveals an Active, Cytotoxic Natural Killer Cell Population

Cristina Padilla, Eleanor Valenzi, Tracy Tabib, Banafsheh Nazari, Patrizia Fuschiotti and Robert Lafyatis, University of
Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma-associated interstitial lung disease (SSc-ILD) is the leading cause of death among SSc
patients. Loss of alveolar epithelial cells (AEC) and bronchial cell hyperplasia, i.e., bronchiolization, are principal pathological
features of the disease. While inflammation is known to be another primary disease feature, little is known about the potential
role of lung lymphoid populations and particularly, natural killer (NK) cells on bronchiolization. What is known about NK cells
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in SSc comes from peripheral blood and bronchoalveolar lavage fluid and has not provided a consistent vision of their role in
SSc. Using single cell RNA-sequencing (scRNA-seq), we have identified an activated, cytotoxic NK cell population in SSc
lung tissue.

Methods: Lung tissues from 13 SSc-ILD and 6 healthy control (HC) lungs collected were processed and analyzed by 3’ 10X
single cell RNA chemistry. Samples were normalized and batch-corrected before unsupervised UMAP clustering and sub-
clustered further into specific lymphoid subpopulations. Differentially expressed genes were derived to identify lymphoid
subclusters. Connectome, a program that analyzes ligand-receptor interactions within and between cell types in lung tissue,
was utilized. Immunohistochemistry stains for CD56 and granzyme B (GZMB) in lung tissues were completed.

UMAP of lymphoid cell populations in lung explant (top) and separated by SSc-ILD and control (below

Single cell Connectomics cell-to-cell interaction by cell-types in the lung. Amphiregulin (AREG) from NK cells (pink) has likely high yield interaction
with EGFR on bronchial epithelial cells, suggesting a role in lung tissue repair and remodeling in SSc-ILD.
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Results: 16 lymphocyte clusters in both SSc-ILD and HC, including three populations of NK cells, several populations of T
cells, a proliferating population of lymphoid cells, and a cluster of interferon-activated T cells were identified. We observed
striking shifts in lymphoid cell populations in SSc-ILD lungs. SSc-ILD lungs showed a shift in CD56dim CD16+ NK cells
toward an activated phenotype with strong upregulation of GZMB, CD226, interferon-gamma (IFN-γ), and its associated
genes. Amphiregulin (AREG), a growth factor ligand, that binds epidermal growth factor receptor (EGFR), was shown for
the first time to be highly upregulated in the SSc-ILD NK cells, demonstrating high-yield interaction with EGFR on basal
and goblet cells via Connectome. Higher proportions of CD8+ T cells and regulatory T cells were also observed in SSc-ILD
lungs.

Conclusion: SSc-ILD lungs are infiltrated by active, cytotoxic CD56dim CD16+ NK cells, showing increased expression of
IFN-γ, GZMB, and AREG. These activated NK cells might kill AEC, contributing to the observed loss of these cells. The highly
upregulated expression of AREG suggests that these cells might also contribute to bronchial epithelial cell hyperplasia as
well as fibroblast activation via the AREG-EGFR pathway. Ongoing studies will clarify the pathological role of these cells in
the bronchiolization and formation of honeycomb cysts in SSc-ILD.

Disclosure: C. Padilla: None; E. Valenzi: None; T. Tabib: None; B. Nazari: None; P. Fuschiotti: None;
R. Lafyatis: None.

Abstract Number: 0953

Establishment of Systemic Sclerosis Associated Pulmonary Arterial
Hypertension Specific Endothelial Cells Through iPSCs and Their
Functional and Molecular Analyses

Yuki Kudo1, Masaru Kato1, Yuhei Shibata2, Ryo Hisada1, Michihito Kono1, Yuichiro Fujieda1, Olga Amengual3 and
Tatsuya Atsumi1, 1Department of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate
School of Medicine, Hokkaido University, Sapporo, Japan, Sapporo, Japan, 2Rheumatology Department, Hokkaido
Medical Center for Rheumatic Diseases, Sapporo, Japan., Sapporo, Japan, 3Department of Rheumatology, Endocrinology
and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis associated pulmonary arterial hypertension (SSc-PAH) is of particularly clinical
interest since its outcomes remain unfavorable despite modern PAH therapies. Previous reports showed the abnormality
of endothelial cells (ECs) in SSc-PAH, but details have yet to be shown. We aimed to investigate the pathogenesis of SSc-
PAH with disease-specific induced pluripotent stem cells (iPSCs).

Methods: Peripheral blood mononuclear cells were obtained from a patient with SSc-PAH and a healthy donor. Yamanaka
factors were transfected to establish iPSCs. ECs were differentiated with the culture system containing bone morphogenetic
protein 4, activin, basic fibroblast growth factor, CHIR99021, Y-27632, VEGF and SB431542. Cell proliferation and vascu-
logenesis were evaluated by the bromodeoxyuridine (BrdU) assay and the tube formation assay, respectively. RNA-
sequencing (RNA-seq) was performed to pick up differentially expressed genes (DEGs). Picked up gene was knocked down
using siRNA for human umbilical vein endothelial cells (HUVECs) and endothelial to mesenchymal transition (Endo-MT),
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another possible hallmark of SSc-PAH, was evaluated by immunofluorescence staining of Endo-MT markers. Conversely,
the expression of protein encoded by picked up gene was evaluated in untransfected HUVECs in which Endo-MT was
induced in the presence of TGF-β.

Results: The cellular uptake of BrdU was increased (0.49±0.05 vs 0.30±0.01 abs, p< 0.05, n=3) while the tube formation was
impaired (31.2±2.0 vs 47.0±1.3 mm, p< 0.01, n=3) in SSc-PAH ECs compared to healthy ECs. RNA-seq revealed some DEGs
and enriched Gene Ontology terms, including blood vessel development and vascular endothelial growth factor-activated recep-
tor activity. Based on these results, we focused on caveolin1 (CAV1), one of the downregulated genes in SSc-PAH ECs. CAV1
was included in 9 of the top 10 pathways in our Gene Ontology analysis of down-regulated genes, and it is a component mole-
cule of caveolae involved in signal transduction. siRNA-mediated knockdown of CAV1 in HUVECs resulted in increased uptake of
BrdU (0.70±0.05 vs 0.46±0.01 abs, p< 0.001, n=6). The expression of mesenchymal cell markers αSMA and vimentin were
increased whilst that of endothelial cell marker vonWillebrand factor was decreased in CAV1 downregulated HUVECs compared
to control HUVECs. Moreover, CAV1 protein was downregulated in HUVECs with TGF-β induced Endo-MT.

Conclusion: We successfully induced SSc-PAH specific ECs through iPSCs. SSc-PAH specific ECs were characterized by facil-
itated cell proliferation and impaired vasculogenesis. CAV1 may be one of the molecular causes of ECs dysfunction and Endo-MT.

Disclosure: Y. Kudo: None; M. Kato: Janssen, 5; Y. Shibata: None; R. Hisada: None; M. Kono: AbbVie, 6, Asahi-
Kasei, 6, Astellas, 5, 6, AstraZeneca, 6, AYUMI, 6, Bristol-Myers Squibb, 6, Chugai, 6, Daiichi Sankyo, 6, Eisai, 6, Eli
Lilly, 6, Gilead Science, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Kowa, 5, KYOCERA, 5, LOTTE, 5, Mitsubishi Tanabe,
5, 6, MOCHIDA, 5, 6, Nippon Boehringer Ingelheim, 6, NIPPON SHINYAKU, 6, Pfizer, 6, Taiju Life Social Welfare Foun-
dation, 6, Taisho, 5, 6, Takeda, 5, 6, UCB Japan, 6; Y. Fujieda: MEDICAL & BIOLOGICAL LABORATORIES CO., LTD,
5, medical&biological laboratories, 5; O. Amengual: None; T. Atsumi: AbbVie, 6, Alexion Inc., 6, Asahi-Kasei Co.,
6, Astellas Pharma Inc., 6, AstraZeneca, 2, 6, Bayer Yakuhin, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical
Co., Ltd., 6, Daiichi Sankyo Co., Ltd., 6, Eisai Co. Ltd., 6, Eli Lilly Japan K.K., 6, Gilead Sciences K.K., 6, GSK, 2, 5, Jans-
sen, 6, Mitsubishi Tanabe Pharma Co., 6, Nippon Boehringer Ingelheim Co., Ltd., 2, 6, Nippon Shinyaku Co., Ltd.,
6, Novartis, 2, 6, Otsuka, 2, Pfizer, 6, Taiho Pharmaceutical Co. Ltd., 6, UCB, 6.
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Background/Purpose: Recent transcriptomic data suggest a prominent involvement of innate immune cells in the patho-
genesis of SSc. In this regard, contrasting data on NK cells functional and numeric alterations have been described in SSc.

The aim of this study was to investigate alterations of the circulating innate immune cell in SSc patients.

Methods: Peripheral blood mononuclear cells (PBMC) were isolated by density gradient centrifugation from 30 SSc(ACR/E-
ULAR 2013 criteria) patients and 10 sex and age matched healthy controls (HC). Single-cell RNA sequencing (scRNA-seq)
was performed by using a droplet-based platform (10x Genomics). Sequencing was carried out using Illumina NovaSeq
6000. Raw reads were aligned to the reference human genome using Cellranger 7.0. Transcriptomic data were analyzed
using the Seurat package. Canonical Correlation Analysis (CCA) integration was conducted before final PBMC automatic
annotation with the Azimuth reference application. Cell proportions were analyzed with the speckle R package. Analysis of
Differentially Expressed Genes (DEG) was performed by Wilcoxon Rank Sum test on scRNA-seq data and limma package
on pseudobulk data. The final DEG list was generated by intersecting the genes identified from both Wilcoxon Rank Sum
test and pseudobulk data. To be included in this list, the genes had to meet the following criteria in both analyses: p-value
< 0.05 and jlog2FCj > 0.5. Pathway over-representation analysis was performed using Elsevier Pathway Collection, BioPla-
net 2019, MSigDB Hallmark 2020 and Reactome 2022.

Figure 1. a) PBMC clustering after quality control, filtering, CCA integration and final annotation using the Azimuth app. b) Marker genes for NK pro-
liferating cell subtype, as defined by Azimuth. c) Barplot showing the different proportions of NK Proliferating cells between SSc and healthy
control.

Figure 2. Violin Plot of DEG between SSc and Healthy (HC). Upregulation of RPRD1A (Top upregulated gene, involved in cell cycle regulation),
SUPT3H (C-Myc signaling), LY6E, ARID5B (Interferon-gamma response), CANX (IL-27 signaling) and CBLB (CD40/CD40L signaling). Downregu-
lation of CD46 (Inhibitory factor of NK cytotoxicity).
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Results: Unsupervised cluster analysis of 108138 PBMCs revealed 21 distinct clusters that were successfully annotated to
major PBMC cell types (Figure 1a). When assessing cell type proportions, the NK proliferating subtype (Figure 1b) showed
an increase in SSc patients vs HC (Ratio = 1.98, p = 0.027, FDR = 0.71), pointing to a possible abnormal NK turnover. After
subsetting and reclustering of NK cells, NK proliferating were confirmed to be increased in SSc patients vs HC (Ratio = 2.08,
p = 0.051, FDR = 0.30 - Figure 1c). DEG yielded a total of 34 genes: 20 downregulated genes and 14 upregulated genes.
Interestingly, RPRD1A (log2FC = 1.70), a cell cycle regulator, and SUPT3H (log2FC = 0.96), a member of STAGA transcrip-
tion coactivator complex involved in the pro-proliferative C-Myc signaling, were among the top upregulated genes (Figure 2).
The C-Myc pathway emerged as one of the top enriched pathways, indicating a possible hyperproliferative state of these
cells. Increased expression of interferon-γ related genes LY6E (log2FC = 1.08) and ARID5B (log2FC = 1.55) and reduced
expression of CD46 (log2FC = -0.98), an inhibitor of NK cytotoxicity, might suggest increased activity of SSc NK proliferating
cells (Figure 2). Several pro-inflammatory pathways such as “Interferon-γ response”, “CD40/CD40L” and “IL-35 signaling”
were also enriched (Figure 3).

Conclusion:Our data suggest that circulating NK proliferating cells are increased in SSc. This specific cell population seems
to display a pro-proliferative and inflammatory phenotype with an interferon-γ signature.

Disclosure: P. Bearzi: None; E. Pachera: None; S. Wagner: None; A. Hofman: None; L. Li: None; L. Much: None;
M. Becker: Amgen, 2, 6, EMDO Foundation, 5, FOREUM, 5, GlaxoSmithKlein(GSK), 6, Innovative Medicines Initiative
(IMI), 5, Novartis, 5, 6, Vifor, 2, 6;K. Bürki: None; L. Navarini: None; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehrin-
ger Ingelheim, 2, 5, 6, 12, Support for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel,
Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche, 2, 6, 12, Support for travel, Werfen, 2; R. Giacomelli: None;
O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie,
2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade
Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring,
2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of
Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of
Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi
Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Acad-
emy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member
Board of Trustees, Topadur, 2, UCB, 2.

Figure 3. Barplot depicting the over-representation analysis of up-regulated pathways in Natural Killer (NK) proliferating cells. Upregulated path-
ways with significant p-values (<0.05) are colored in light blue. p-values are reported adjacent to each pathway’s name in -log10 scale. Red boxes
represent pathways of interest.
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Abstract Number: 0955

Inhibition of Interleukin-2-Inducible T Cell Kinase with Soquelitinib
Demonstrates Efficacy in Preventing Lung Damage in Murine Models
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Background/Purpose: T cells abnormal activation plays a pivotal role in the early inflammatory stages of systemic scle-
rosis (SSc). Compelling evidence supports that SSc has a predominant Th2 and Th17 polarization. Interleukin-
2-inducible T cell kinase (ITK) is a tyrosine kinase that promotes T cell activation, differentiation, and receptor signaling,
Studies in knockout or gene-altered mice indicated that inactivation or deletion of ITK reduces not only Th2 pathways
but also Th17 pathways, with minimal inhibition of Th1 cells. Soquelitinib (SQL), is a highly selective, covalent, inhibitor
of ITK. In vitro studies demonstrated that SQL suppresses Th2 and Th17 cytokine production preferentially and it also
inhibits in vivo growth of several murine tumors through increased tumor infiltration of normal CD8+ cells. Given the
immune pathogenesis of SSc with predominant Th2 and Th17 polarization, we aimed at investigating the efficacy of
SQL in two mouse models of lung fibrosis, and related pulmonary hypertension (PH), mimicking lung involvement
in SSc.

Methods: SQL has been evaluated in the bleomycin-induced lung fibrosis mouse model and in the Fra-2 mouse model
characterized by interstitial lung disease (ILD) and pulmonary vascular remodeling leading to PH. Two doses of the drug
were investigated.

Figure 1. Soquelitinib (SQL - CPI-818) treatment protected mice against bleomycin-induced lung fibrosis. (A) SQL reduced recruitment of leuko-
cytes into the lung. Infiltrating leukocyte number collected from bronchoalveolar lavage fluid (BALF) samples is shown. (B) SQL significantly
decreased lung structural damage. Modified Ashcroft scores for the severity of fibrosis are shown. Each dot in a bar graph represents one mouse.
* p<0.05; *** p<0.001.
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Results: In the bleomycin-induced lung fibrosis model, SQL significantly reduced the leukocytic infiltrate in the bronchoal-
veolar lavage fluid (p=0.013) (Figure 1A) and reduced the Ashcroft score (Figure 1B), which is indicative of structural lung
damage, compared to vehicle treated mice (p< 0.001). In this model, SQL reduced the expression of the major transcription
factor controlling Th2 cytokine expression, GATA-3 (p=0.034), and the mRNA associated with fibrosis, MMP2 (p=0.022).

In the Fra-2 model, mice treated with SQL showed better clinical outcomes (clinical score of disease manifestations) com-
pared to untreated Fra-2 mice (p< 0.0001) (Figure 2A). SQL alleviated lung fibrosis; it significantly reduced the fibrosis histo-
logical score as assessed by the Ashcroft score (p< 0.05) (Figure 2B). Although there were no significant differences in lung
density when assessed by chest micro-CT imaging. Cardiovascular investigations revealed a significantly reduced right ven-
tricular systolic pressure (23.9 mmHg vs. 26.7 mmHg, p=0.004) in SQL-treated Fra-2 mice compared to untreated Fra-2
mice (Figure 2C). Investigating myocardial thickness did not reveal significant differences between SQL-treated mice and
control ones. Finally, SQL reduced Th2-dependent GATA3 and Th17-dependent RORγt expression in lesional lungs of bleo-
mycin and Fra-2 mice. A dose effect was observed in the various experiments.

Conclusion:Our findings suggest that ITK inhibition with SQL, by decreasing Th2 and Th17 activation, provides therapeutic
benefits in 2 complementary models of SSc lung damage. Given the importance of T cell activation in the early stages of
the disease, there is a strong rationale for the potential benefit of T cell-targeting therapy in SSc. SQL represents a promising
new approach for treating lung involvement in SSc, warranting clinical trials.

Figure 2. Soquelitinib (SQL) reduced disease in the Fra-2 model. (A) The clinical score was improved by SQL treatment compared to vehicle treated
controls. (B) The Ashcroft score is improved by SQL intermediate dose and as illustrated by the representative histology. (C) The right ventricular
systolic pressure (RVSP) was lowered by SQL treatment at the intermediate dose.* p<0.05, ** p<0.01, **** p<0.0001.
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Background/Purpose: Investigation of Transcriptional Changes in Interstitial Lung Disease (ILD) and Exploration of Func-
tional Effects of Differential Genes and Expressed Proteins in the Development of ILD.

Methods: This study analyzed ILD patients’ lung tissue transcriptomic datasets using bioinformatics to identify differentially
expressed genes. An ILD mouse model was created with bleomycin, and mRNA sequencing compared gene transcription
levels between early/late-stage ILD mice and controls. Cross-analysis of human and mouse data identified common genes,
with their functions and pathways further analyzed. The expression of SFRP2 in lung tissue, peripheral blood and ILD mice of
CTD-ILD patients was detected by multiple techniques. An in vitro EMT model was established using TGF-β1-stimulated
A549 cells, with recombinant sFRP2 to assess EMT and Wnt signaling markers, while Wnt inhibitor IWR-1 was used to
explore sFRP2-induced EMT mechanisms. Immunofluorescence evaluated EMT-related proteins and sFRP2 in CTD-ILD
patients and ILD mice.

Results: 1. Transcriptomic analysis of lung tissues from four ILD patient groups identified 4048, 5317, 4120, and 3337 dif-
ferentially expressed genes (DEGs) respectively, with 902 showing consistent trends. In ILD model mice, 1810 and 3259
genes were significantly different at early (day 7) and late (day 21) stages compared to controls. Cross-species analysis
found 80 consistent DEGs, with SFRP2 notably upregulated, highlighting its pivotal role. Functional enrichment linked
SFRP2 to EMT and Wnt signaling pathways.

2. sFRP2 protein levels were significantly higher in CTD-ILD patient blood compared to controls and CTD patients without
ILD. In ILD model mice, sFRP2 expression increased significantly by day 7, continued rising by day 14, and peaked by day
21. Immunofluorescence showed SFRP2 overexpression and related protein increases concentrated in alveoli and terminal
bronchioles. ILD patient and model tissues also showed upregulated EMT functionality and Wnt signaling, correlating with
sFRP2 expression levels.

3. TGF-β1 stimulation of A549 lung epithelial cells revealed low concentrations activated the Wnt pathway, while high con-
centrations inhibited it. EMT and Wnt were significantly activated at 2.5 μg/ml TGF-β1, forming an in vitro EMT model. Exog-
enous recombinant sFRP2 at 6nM or 10nM downregulated E-cadherin, upregulated vimentin and α-smooth muscle actin,
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and promoted β-catenin increase, activating Wnt signaling, while higher sFRP2 concentrations (100nM, 200nM) inhibited
these effects. sFRP2-induced changes were antagonized by the Wnt inhibitor IWR-1, reducing fibrosis-related fibronectin
production.

Conclusion: 1. The SFRP2 gene is found to be excessively transcribed in the early stages of ILD and maintains high expres-
sion throughout the disease progression.

Figure 1 Target gene SFRP2 was detected and its expression was increased by ILD transcriptome screening. A. Transcriptomic differential genes
between four ILD patients and control groups; B. Common differential genes with consistent changes in four groups of ILD patients; C. The path-
ological changes of lung tissue in ILD mouse model were detected by H&E staining; D. Transcriptomic differential genes of ILD model mice at day
7 and 21; E. A common differential gene in ILD model mice and ILD patients; F. The variation of SFRP2 in different transcriptome differential genes
was ranked; G. Human and mouse common differential genes construct protein interaction network; H. The top 15 hub genes and their first-order
interaction genes; I. The pathological results of lung tissue in CTD-ILD patients were compared with those in CTD-ILD; J. Expression of sFRP2 in
lung tissue of CTD-ILD patients; K. Expression of SFRP2 gene in lung tissue of mouse model; L. Expression of sFRP2 protein in lung tissue of
mouse model.
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2. The sFRP2 protein can induce EMT in lung epithelial cells by activating the Wnt signaling pathway, thereby participating in
the occurrence and development of ILD.

3. Administration of Wnt signaling pathway inhibitors can attenuate the EMT function promoted by sFRP2 protein, indicating
its potential as a therapeutic target for alleviating fibrotic lesions of ILD.

Figure 2 Mechanism and pathway exploration of SFRP2 in ILD. A. Functional enrichment of common differential genes in mice and human and cor-
relation results of SFRP2 gene; B. Regulatory trends of EMT-related pathways in lung tissue of ILD patients; C. Regulatory trend of WNT-related
pathways in lung tissue of ILD patients; D. Schematic diagram of cell experimental treatment in vitro; E. Expression of EMT and WNT-related pro-
teins after 48h stimulation with TGF-β1 at different concentrations; F. The EMT-associated proteins of A549 stimulated by 2.5μg/ml TGF-β1 at dif-
ferent time points were detected by immunofluorescence; G. Effects of different concentrations of rhsFRP2 treated for 48h on the expression of
related proteins in EMT model in vitro; H. Effects of different concentrations of rhsFRP2 treated for 72h on the expression of related proteins in
EMT model in vitro; I. Effect of IWR-1 treatment for 72h on expression of RHSFRP2-stimulated EMT in vitro; J. EMT-related proteins were
expressed after 72h in each treatment group; K. Expression of sFRP2 and EMT-related proteins in lung tissue of CTD-ILD patients.
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Increased Collagen Deposition and Altered Immune Cell Profiles Are
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Background/Purpose: Gastrointestinal tract (GIT) involvement is highly prevalent among patients with systemic sclerosis
(SSc) and is associated with high morbidity and mortality. However, treatment options are limited. The pathogenesis under-
lying GIT involvement in SSc remains largely unexplored. There is limited understanding of how the aberrant molecular
mechanisms change during the early and late disease phases. Filling these knowledge gaps are critical to identifying and
implementing novel treatment options. Our study aimed to elucidate molecular alterations in the duodenal tissue of SSc
patients across different disease stages compared to control tissue.

Methods: We studied gastroduodenal biopsies from SSc patients taking part in the ReSScue trial with moderate to severe
symptomatic lower GIT involvement as well as from control individuals with non-celiac gluten sensitivity. Hematoxylin and
Eosin (H&E) staining was carried out to assess the morphology and structure. The samples were stained with Sirius Red
to detect collagen deposition and further analyzed with immunohistochemistry (IHC), using anti-collagen I. Anti-podoplanin
and anti-CD34 were used to stain lymphatic cells and blood vessels, respectively. Inflammation was analyzed with anti-

Tab.1: Characteristics and clinical data for SSc patients with early and late disease. lcSSc = limited cutaneous SSc, mRSS =modified Rodnan skin
score, ILD = Interstitial lung disease.
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CD45 as a general marker for leukocytes, anti-CD3 for T-cells and anti-CD20 for B-cells. The percentage of tissue stained
with Sirius Red and collagen I was quantified with Orbit Image Analysis. For IHC stainings, QuPath was used to determine
the percentage of positively stained cells.

Results:We assessed duodenal samples from 10 SSc patients with early (mean disease duration 1.7 years), 8 with late dis-
ease (mean disease duration 20.9 years) and 10 non-SSc-controls. The two groups of SSc patients did not differ in other
clinical parameters (Tab. 1). We identified increased fibrotic changes with enhanced collagen deposition by Sirius Red stain-
ing (7.44% versus 0.25%; p < 0.001) and significantly increased levels of collagen I (11.2% versus 7.0%; p < 0.001) in SSc
patients compared to controls. However, we observed no differences between early and late disease. We found increased
inflammation with an abundance of leukocytes in SSc patients compared to non-SSc controls (63.9% versus 45.3%; p <
0.001; Fig. 1). T-cells were significantly reduced in SSc samples compared to controls (29.6% versus 34.6%; p = 0.01),
but we did not observe significant differences in CD-20 B-cells between SSc and non-SSc controls. No significant differ-
ences were detected between biopsies from early and late SSc patients for all inflammatory markers. Also, no vascular alter-
ations were observed across all compared groups.

Conclusion: Our data demonstrate alterations of fibrosis and inflammatory markers in duodenal biopsies of SSc patients,
but interestingly no changes between early and late stage SSc. The presence of fibrosis early in the disease and sustained
inflammation over the disease course could inform clinical decision-making and eventually assist in making gut-related treat-
ment decisions. Transcriptomic and proteomic analysis of SSc GIT tissue will provide more insight into the molecular alter-
ations of GIT involvement in SSc.

Disclosure: L. Much: None; E. Pachera: None; A. Laimbacher: None; H. Didriksen: None; L. Aabakken: None;
K. Lundin: Takeda and Thermofisher, Takeda, Topas, Chugai, Alimentiv and GSK, 2; L. Li: None; A. Hofman: None;
P. Bearzi: None; S. Wagner: None; M. Scharl: None; Ø. Molberg: None; H. Fretheim: Bo, 6; O. Distler: 4P-Pharma,
2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed,

Fig. 1: Histological and IHC analysis of fibrotic and inflammatory markers (Sirius Red, collagen I and CD45) and representative images of duodenal
tissue of SSc patients with early and late disease. Statistical analysis were performed with GraphPad Prism 10, using the MannWhitney test: ***p <
0.001, ****p < 0.0001.
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2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer
Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR
Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapa-
gos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen,
2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc.,
2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences,
12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topa-
dur, 2, UCB, 2; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genen-
tech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics,
2, Roche, 2, 6, 12, Support for travel, Werfen, 2.

Abstract Number: 0958

TCR Motifs Identify Unique Clones in African Americans with Systemic
Sclerosis

Urvashi Kaundal1, Chloe Borden2, Devin Teehan2, Brittany Dulek3, Justin Lack4, Ami Shah5, Maureen Mayes6,
Daniel Shriner7, Ayo P. Doumatey7, Amy Bentley7, Robyn Domsic8, Thomas Medsger, Jr9, Paula Ramos10, Richard
Silver11, Virginia Steen12, John Varga13, Vivien Hsu14, Lesley Ann Saketkoo15, Dinesh Khanna13, Elena Schiopu16,
Jessica Gordon17, Lindsey Criswell18, Heather Gladue19, Chris Derk20, Elana Bernstein21, S. Louis Bridges17, Victoria
Shanmugam22, Lorinda Chung23, Suzanne Kafaja24, Reem Jan25, Marcin Trojanowski26, Avram Goldberg27, Benjamin
Korman28, Faiza Naz29, Stefania Dell’Orso30, Adebowale Adeyemo7, Elaine Remmers31, Charles Rotimi7, Fredrick
Wigley32, Francesco Boin33, Daniel Kastner34 and Pravitt Gourh29, 1Scleroderma Genomics and Health Disparities
Unit, National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of Health, Chevy
Chase, MD, 2Scleroderma Genomics and Health Disparities Unit, National Institute of Arthritis and Musculoskeletal
and Skin Diseases, National Institutes of Health, Bethesda, MD, 3Integrated Data Science Section, Research
Technologies Branch, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda,
MD, 4Integrated Data Science Section, Research Technologies Branch, National Institute of Allergy and Infectious
Diseases, National Institutes of Health, Bethesda, Maryland, Bethesda, MD, 5Division of Rheumatology, Johns
Hopkins University, Ellicott City, MD, 6UTHealth Houston Division of Rheumatology, Houston, TX, 7Center for
Research on Genomics and Global Health, National Human Genome Research Institute, National Institutes of
Health, Bethesda, MD, 8Division of Rheumatology and Clinical Immunology, University of Pittsburgh School of
Medicine, Pittsburgh, PA, 9Division of Rheumatology and Clinical Immunology, University of Pittsburgh School of
Medicine, Verona, PA, 10Medical University of South Carolina, Charleston, SC, 11Division of Rheumatology and
Immunology, Medical University of South Carolina, Charleston, SC, 12Georgetown University School of Medicine,
Washington, DC, 13University of Michigan, Ann Arbor, MI, 14Department of Medicine, Rheumatology Division,
Rutgers-RWJ Medical School, South Plainfield, NJ, 15New Orleans Scleroderma and Sarcoidosis Patient Care and
Research Center, Louisiana State University and Tulane University Medical Schools, New Orleans, LA, 16Division of
Rheumatology, Medical College of Georgia at Augusta University, Martinez, GA, 17Division of Rheumatology, Weill
Cornell Medical College, New York, NY, 18Genomics of Autoimmune Rheumatic Disease Section, National Human
Genome Research Institute, National Institutes of Health, Bethesda, MD, Bethesda, MD, 19Arthritis & Osteoporosis
Consultants of the Carolinas, Charlotte, NC, 20Division of Rheumatology, University of Pennsylvania, Philadelphia,
PA, 21Division of Rheumatology, Department of Medicine, Vagelos College of Physicians and Surgeons, Columbia
University Irving Medical Center, New York, NY, 22NIH Office of Autoimmune Disease Research in the Office of
Research on Women’s Health, National Institutes of Health, Bethesda, MD, Bethesda, MD, 23Stanford University,
Woodside, CA, 24Division of Rheumatology, University of California, Los Angeles, Los Angeles, CA, 25Section of
Rheumatology, Department of Medicine, University of Chicago, Chicago, IL, 26Department of Rheumatology, Boston
University School of Medicine, Boston, MA, 27NYU Langone Health - NYU Hospital for Joint Diseases, Lake Success,
NY, 28University of Rochester, Rochester, NY, 29National Institutes of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, Bethesda, MD, 30Genomic Technology Section,
Office of Science and Technology, National Institute of Arthritis and Musculoskeletal and Skin Diseases, National
Institutes of Health, Bethesda, MD, 31Medical Genetics Branch, National Human Genome Research Institute,
National Institutes of Health, Bethesda, MD, 32Johns Hopkins University, Division of Rheumatology, Baltimore, MD,
Baltimore, MD, 33Cedars-Sinai Medical Center, Los Angeles, CA, 34National Human Genome Research Institute,
Bethesda, MD
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a rare multisystem autoimmune disease that disproportionately affects
African Americans (AA). Previous work from our lab has suggested a pivotal role ofHLA-II genes in SSc pathogenesis. These
HLA alleles encode variations in the antigen-binding grooves of the HLA molecules that determine their binding affinity for
specific antigens. Antigenic peptides presented by the HLA molecules are recognized by T cell receptors (TCRs) leading
to an antigen-specific response. We hypothesized that for a rare disease like SSc, where HLA genes play an important role,
there must exist a unique set of TCRs that lead to SSc pathogenesis. In this study, we examined the TCRb sequences of AA
subjects with SSc and identified groups of patients who share a TCR motif that defines a unique clone in each patient.

Methods: TCRb region was deep sequenced for 132 AA subjects with SSc and 49 AA control subjects using the immuno-
SEQ assay (Adaptive Biotechnologies, USA). The SSc subjects were enrolled at the 24 academic centers participating in the
Genome Research in African American Scleroderma Patients (GRASP) consortium. Data were analyzed using Immunarch
software for repertoire analysis. TCRb clones were identified as “unique” if they were found in only one individual. GLIPH2
(Grouping of Lymphocyte Interactions by Paratope Hotspots) software was used to identify motifs that cluster the TCRs into
shared antigen specificity groups.

Results:We identified a total of 3,321,168 TCRb clones and using GLIPH2 (Figure 1) prioritized 228 motifs found exclusively
in SSc patients and not in control subjects with significant GLIPH2 scores. Next, we identified motifs that comprised at least
10% of the samples and narrowed down to three motifs. These three motifs included TCRb clones seen in 47 SSc patients
(36%) out of a total of 132 patients (Figure 2). We observed that greater than 90% of SSc patients carrying these unique
clones also carried the previously reported HLA risk alleles in SSc. These unique TCRb clones were of shorter lengths
(10-16 amino acids), as observed in our overall cohort analysis. There was also a preferred usage of the amino acid Glycine

Figure 1. Strategy used for analyzing GLIPH2 output to identify Scleroderma (SSc)-specific T-Cell Receptor (TCR) motifs comprising of unique
clones.
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at position 114 in the “G%GR” motif and patients with this motif had a higher prevalence (75%) of interstitial lung disease
(ILD), compared to 63% in overall SSc cohort. Motif “G%RSGNT” had Asparagine at position 114 and patients with this
motif had a higher prevalence (38%) of pulmonary arterial hypertension (PAH), compared to 28% in overall SSc cohort.

Conclusion:We have identified unique TCR clones forming a motif in groups of SSc patients. The presence of these TCRb
clones and skewing in the phenotype of these patients suggests a pathogenic role for these clones. Further studies are
needed to understand the role of these clones in loss of tolerance.

Disclosure: U. Kaundal: None; C. Borden: None; D. Teehan: None; B. Dulek: None; J. Lack: None; A. Shah: Arena
Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5;M.Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Hori-
zon Therapeutics, 5, Merck/MSD, 5; D. Shriner: None; A. Doumatey: None; A. Bentley: None; R. Domsic: AstraZe-
neca, 2; T. Medsger, Jr: None; P. Ramos: None; R. Silver: None; V. Steen: None; J. Varga: None; V. Hsu: None;
L. Saketkoo: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; E. Schiopu: None; J. Gordon: None; L. Criswell: None; H. Gladue: None;
C. Derk: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS),
5, Cabaletta, 1, 5, Kadmon, 5; S. Bridges: None; V. Shanmugam: None; L. Chung: Boehringer-Ingelheim, 5, Eicos,
1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe, 1, 2; S. Kafaja: None;

Figure 2. Scleroderma (SSc) patient specific unique TCRs with GLIPH2 score, TCRb sequence, length, V and J gene usage, HLA-II risk alleles and
prevalence of interstitial lung disease (ILD) and pulmonary arterial hypertension (PAH), anti-topoisomerase-1 antibodies (ATA). Y indicates Yes;
Blank indicates No or missing information.
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R. Jan: None; M. Trojanowski: None; A. Goldberg: None; B. Korman: None; F. Naz: None; S. Dell’Orso: None;
A. Adeyemo: None; E. Remmers: None; C. Rotimi: None; F. Wigley: None; F. Boin: Adicet Bio, 2; D. Kastner: None;
P. Gourh: None.

Abstract Number: 0959

Radiomics Non-Invasively Conveys Time-Resolved Molecular Pathway
Activity in Experimental Fibrosing Interstitial Lung Disease

David Lauer1, Matthias Brunner2, Hubert Gabrys3, Kerstin Klein2, Oliver Distler4, Britta Maurer5 and Janine Gote-
Schniering2, 1University Hospital Bern, Bern, Switzerland, 2University of Bern, Bern, Switzerland, 3University Hospital
Zurich, Zurich, Zurich, Switzerland, 4Department of Rheumatology, University Hospital Zurich, University of Zurich,
Zurich, Switzerland, Zurich, Switzerland, 5University Hospital Bern, University Bern, Bern, Switzerland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a major cause of mortality in patients with autoimmune-related CTD
such as SSc and RA. Molecular characterization of the lung could benefit disease management but biopsies are highly inva-
sive. High-dimensional biomedical image analysis, known as radiomics, provides quantitative insights into organ-scale path-
ophysiology by digital disease fingerprinting. We previously reported that radiomics conveys lung functional and molecular
phenotypes with important implications for personalized diagnosis and prognostication in SSc-ILD (Schniering et al. Eur
Respir J, 2022, 59 (5)). Here, we aimed to integrate time-resolved radiomic and proteomic tissue profiles to identify non-
invasive radiomics-based molecular surrogate signatures that allow longitudinal assessment of ILD development.

Methods: C57BL/6J mice (8 weeks old, female) received 2 U/kg bleomycin (n=54) or saline (n=39) on day 0 to model lung
fibrosis or healthy conditions, respectively. MicroCT-derived radiomic features (n=1’130) were extracted from semi-
automatically segmented lungs on days 3, 7, 14, 21, 28, 35, and whole lung proteomics was measured. Unsupervised clus-
tering of the Fréchet distances, a measure of similarity between curves, was used to identify radiomic feature trajectories with
distinct patterns during disease development. Integration of the resulting clusters with corresponding protein expression
profiles by linear regression was performed for functional characterization and derivation of time-resolved radioproteomic
association modules (p< 0.05, t statistic >2). Reactome pathway enrichment analysis of the modules was performed to
establish the biological basis of the imaging profiles. The identified signatures were validated in independent experimental
cohorts.

Results: Unsupervised clustering of the radiomic feature trajectories revealed 6 clusters, consisting of 94, 194,
202, 325, 137, and 144 features, that mirrored distinct stages of ILD development. Integration with sample-matched
proteomics identified 52, 356, 98, 52, 27, and 382 proteins that paralleled the radiomic trajectories in clusters 1 to
6, respectively. Enrichment analysis of the resulting radioproteomic association modules demonstrated that they con-
veyed distinct disease-relevant pathway activity. These included, amongst others, pro-fibrotic tissue remodeling
(e.g. LOXL1, COL5A1, PLO3), hemostasis (e.g. CD36, CD47, ITGB1), and fatty acid metabolism (e.g. ACLS1, ACOT1,
HDAH). Evaluation of the radiomic signatures in an independent cohort (days 3, 14, 42) established their reproducibility.
Most intriguing, their application in a chronic lung fibrosis model induced by repetitive bleomycin injury allowed non-
invasive molecular profiling on imaging level, revealing differential pathway regulation between resolving (single injury)
and non-resolving (repetitive injury) lung fibrosis.
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Conclusion: Radiomics serves as a non-invasive surrogate to characterize and explore the molecular landscape of the lung
during experimental ILD development.

Disclosure: D. Lauer: None; M. Brunner: None; H. Gabrys: None; K. Klein: None; O. Distler: 4P-Pharma, 2, “mir-29
for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant
Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim,
2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guide-
lines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapagos,
2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6,
Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novar-
tis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat
Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB,
2; B. Maurer: AbbVie/Abbott, 5, Actelion, 12, Congress support, Boehringer-Ingelheim, 2, 6, GlaxoSmithKlein(GSK),
2, 6, Janssen, 2, Medtalk, 12, Congress support, Mepha, 12, Congress support, Merck/MSD, 12, Congress support,
mir-29 for the treatment of systemic sclerosis (US8247389, EP2331143), 10, Novartis, 2, 5, 6, Pfizer, 12, Congress sup-
port, Protagen, 5, Roche, 12, Congress support; J. Gote-Schniering: None.

Abstract Number: 0960

The Esophageal Epithelium in Systemic Sclerosis: Cellular and Molecular
Dysregulation Revealed by Single-Cell RNA Sequencing

Matthew Dapas1, Margarette Clevenger1, Hadijat Makinde2, Tyler Therron1, Dustin Carlson1, Mary Carns3, Kathleen
Aren3, Carrie Richardson2, Cenfu Wei2, Lutfiyya Muhammad4, John Pandolfino1, Harris Perlman2, Deborah Winter5 and
Marie-Pier Tetreault1, 1Northwestern University, Chicago, 2Northwestern University, Chicago, IL, 3Northwestern
University Division of Rheumatology, Chicago, IL, 4Northwestern Feinberg School of Medicine, Chicago, IL,
5Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a rare autoimmune disease characterized by vasculopathy and progres-
sive fibrosis of the skin and internal organs. Individuals with SSc often suffer from chronic acid reflux and dysphagia due to
loss of esophageal motility. However, the pathogenesis of esophageal dysmotility in SSc is poorly understood. Recently,
studies have demonstrated that esophageal epithelial cells may play a more central role in the pathogenesis of SSc esoph-
ageal dysmotility than previously thought. In this study, we performed a thorough transcriptomic investigation of the SSc
esophageal epithelium in humans to determine whether distinct molecular and cellular changes in esophageal epithelial cells
contribute to impaired motility of the esophagus in SSc.

Methods: We performed single-cell RNA sequencing of paired proximal and distal esophageal mucosa biopsies from
10 individuals with SSc, 4 comparator individuals with gastroesophageal reflux disease (GERD), and 6 healthy controls
(HCs), which yielded 230,720 esophageal epithelial cells across 39 samples following quality control. Esophageal motil-
ity was assessed using functional luminal imaging probe panometry combined with 4-dimensional high-resolution
manometry.
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Results: The proportion of epithelial cells in the outermost, superficial compartment of the esophageal epithelium was signif-
icantly reduced in SSc (9.4% vs 21.6% in HCs). Differential gene expression in SSc was primarily limited to the superficial
compartment (3,572 genes vs. 232 in all other compartments), with significant upregulation of extracellular matrix and kera-
tinization genes. These cellular and molecular changes in SSc were highly correlated with those seen in GERD, indicating
they were secondary to reflux; however, their magnitudes were more pronounced in the proximal esophagus, suggesting
that esophageal dysmotility leads to greater proximal acid exposure, which may contribute to aspiration. Genes that were
most disproportionately dysregulated in SSc compared to GERD belonged to immune-related pathways, including innate
and adaptive response, antigen presentation, and metal homeostasis, and may therefore point to pathogenic mechanisms.

Conclusion: By offering a comprehensive view of transcriptional dysregulation at single-cell resolution in human esophageal
epithelial cells in SSc compared to GERD and healthy tissue, this work clarifies the state of epithelial cells in SSc-induced
esophageal dysfunction.

Disclosure: M. Dapas: None; M. Clevenger: None; H. Makinde: None; T. Therron: None; D. Carlson: Medpace,
2, Medtronic, 10; M. Carns: None; K. Aren: None; C. Richardson: Cabaletta Bio, 2; C. Wei: None; L. Muhammad:
None; J. Pandolfino: AstraZeneca, 6, Ironwood, 2, Medtronic, 2, 6, 10, Sandhill Scientific/Diversatek, 2, 5, 6, Takeda,
6, Torax, 2, 6; H. Perlman: Abbvie, 2, AnaptysBio, 12, Speaking, advising, consulting, or providing educational pro-
grams, Exagen, 2, Janssen, 2, Kiniksa, 2; D. Winter: None; M. Tetreault: None.

Abstract Number: 0961

Multi-omics Study of Systemic Sclerosis Immunoglobulins G Effects on
Endothelial Cells: A Distinct Profile in Anti-Topoisomerase I Positive
Patients

Aurélien Chepy1, Solange Vivier2, Abderrahmane Elhannani2, Fabrice Bray3, Clément Chauvet4, Martin Figeac5, Lucile
Guilbert4, Eric HACHULLA6, Christian Rolando3, Sylvain Dubucquoi4, David Launay4 and Vincent sobanski4, 1Univ. Lille,
Inserm, CHU Lille, U1286—INFINITE—Institute for Translational Research in Inflammation, Lille, France., Lille, Nord-Pas-
de-Calais, France, 2Univ. Lille, Inserm, CHU Lille, U1286—INFINITE—Institute for Translational Research in Inflammation,
Lille, France., Lille, France, 3Univ. Lille, CNRS, USR 3290 - MSAP - Miniaturisation pour la Synthèse l’Analyse et la
Protéomique, F-59000 Lille, France, Lille, France, 4Univ. Lille, Inserm, CHU Lille, U1286 - INFINITE - Institute for
Translational Research in Inflammation, F-59000 Lille, France., Lille, France, 5Univ. Lille, CNRS, Inserm, CHU Lille, Institut
Pasteur de Lille, US 41 - UAR 2014 - PLBS, F-59000 Lille, France, Lille, France, 6CHU Lille, Département de Médecine
Interne et Immunologie Clinique, Centre de Référence des Maladies Auto-immunes Systémiques Rares du Nord et
Nord-Ouest de France (CeRAINO), Lille, France., LILLE, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a heterogeneous connective tissue disease characterized by autoimmu-
nity, fibrosis and vasculopathy. Antinuclear antibodies (ANA) are strong diagnostic and prognosis biomarkers but their path-
ogenicity in vasculopathy remains unclear. Functional antibodies (FA) such as angiotensin II type 1 receptor and endothelin-1
type A receptor might be implicated in vasculopathy, in which endothelial cells (EC) are key players.

We aimed to explore the effect of purified IgG from SSc patients from different ANA serogroups on the proteome and tran-
scriptome of EC and analyse the influence of FA on the obtained profiles.
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Methods: Human umbilical vein endothelial cells (HUVEC) were cultured in presence of purified IgG from: 10 SSc anti-
topoisomerase-I positive patients (ATA+), 10 SSc anticentromere positive patients (ACA+), 10 anti-RNA polymerase III auto-
antibodies positive patients (RNAP+), 10 healthy controls (HC) and 5 patients with systemic lupus erythematosus (SLE).
After 24h, the proteome was analysed using Liquid Chromatography with tandem Mass Spectrometry and Transcriptome
by RNA sequencing. FA were quantified and analyzed by enzyme-linked immunosorbent assay in all conditions.

Protein expression profiles in LC-MS/MS analysis in presence of IgG from SSc patient PCA represented HUVEC protein expression according to
patients ANA status (A). Volcanoplot representing differential analysis between ATA vs HC (B) and ACA vs HC comparisons (C). ATA: purified IgG
from systemic sclerosis anti-topoisomerase-I positive patients; ACA: purified IgG from systemic sclerosis anti-centromere positive patients; RNAP:
purified IgG from systemic sclerosis RNA-polymerase III positive patients; SLE: purified IgG from systemic lupus erythematosus patients; HC: puri-
fied IgG from healthy controls; HUVEC: Human umbilical vein endothelial cells; PCA: principal component analysis.

mRNA expression profiles in RNA sequencing. Principal component analysis represented HUVEC mRNA expression according to patients ANA
status (A). Volcanoplot representing differential analysis between ATA 2 group vs HC (B) ATA: purified IgG from systemic sclerosis anti-
topoisomerase-I positive patients; ACA: purified IgG from systemic sclerosis anti-centromere positive patients; RNAP: purified IgG from systemic
sclerosis RNA-polymerase III positive patients; SLE: purified IgG from systemic lupus erythematosus patients; HC: purified IgG from healthy con-
trols; HUVEC: Human umbilical vein endothelial cells; PCA: principal component analysis.
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Results: Proteomics identified and quantified 2,141 proteins. Principal component analysis (PCA) showed 3 distinct groups
of subjects: a first including mostly ATA+ patients, a second including mostly ACA+ patients and third groups more hetero-
geneous including RNAP+, SLE patients and HC (Figure 1A). The comparison of HUVEC’s proteome in the presence of
purified IgG from ATA+ patients vs HC and ACA+ patients vs HC revealed 614 and 288 differentially expressed proteins
respectively (Figure 1B). Proteins overexpressed in ATA+ group were enriched in macromolecule localization and protein
binding and overexpressed proteins in ACA+ groups were enriched in RNA and mRNA proteins binding.

Transcriptomic identified 16,802 mRNA. PCA revealed 2 groups of subjects: one homogeneous group composed only by
5 ATA positive patients (ATA group 1) and a second heterogeneous group composed by other ATA positive patients (ATA
group 2), ACA, RNAP positive SSc patients, SLE and HC (Figure 2A). There were no differentially expressed genes (DEG)
in the comparisons RNAP vs HC and SLE vs HC. The comparison of EC transcriptome in the presence of purified IgG from
ATA+ patients vs. HC and ATA group 1 vs. HC revealed 2,425 and 7,639 DEG respectively (Figure 2B). DEG in ATA group
1 were enriched in regulation of cell cycle process and DNA replication.

Finally, the FA levels did not differ among the SSc ANA serogroups. Correlation with Partial least squares-discriminant anal-
ysis axes of Omics data suggested that FA did not impact the proteome but might influence EC transcriptome (Figure 3).

Conclusion: IgG from SSc patients influenced EC proteome and transcriptome profiles according to ANA status. FA were
present in SSc patients but seemed to have a minimal impact on omics profiles. IgG from ATA+ patients induced EC singular
and distinct profiles.

Disclosure: A. Chepy: None; S. Vivier: None; A. Elhannani: None; F. Bray: None; C. Chauvet: None; M. Figeac:
None; L. Guilbert: None; E. HACHULLA: None; C. Rolando: None; S. Dubucquoi: None; D. Launay: None;
V. sobanski: None.

Contribution of functional antibodies. Anti-AT1R and anti-ETAR antibodies levels among groups (A). PLDS-DA axes according to FA levels (prote-
omic). FA levels did not significantly correlate with PLS-DA axes in proteomic (B). PLDS-DA axes according to FA levels (transcriptomic) (C). SSc:
systemic sclerosis; ANA: antinuclear antibodies; EC: endothelial cells; ATA+: anti-topoisomerase-I positive patients; ACA+: anti-centromere pos-
itive patients; RNAP: anti-RNApolymerase-III positive patients, FA: functional antibodies, SLE: systemic lupus erythematosus patients; HC: healthy
controls, AT1R: angiotensin II type 1 receptor; ETAR: endothelin-1 type A receptor, PLS-DA: Partial Least Squares-Discriminant Analysis.
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Abstract Number: 0962

Characterizing the Contribution of Myeloid Cells to Limited and Diffuse
Cutaneous Systemic Sclerosis

Parker Jones1, Salina Dominguez2, Miranda Gurra3, Gaurav Gadhvi4, Tyler Therron2, Kathleen Aren5, Carla Cuda3,
Monique Hinchcliff6, Harris Perlman3, Hadijat Makinde3 and Deborah Winter7, 1Northwestern University Feinberg
School of Medicine, Chicago, IL, 2Northwestern University, Chicago, 3Northwestern University, Chicago, IL, 4University of
Michigan, Ann Arbor, MI, 5Northwestern University Division of Rheumatology, Chicago, IL, 6Yale School of Medicine,
Westport, CT, 7Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by multiorgan fibrosis. The two
main subtypes are diffuse cutaneous SSc (dcSSc) and limited cutaneous SSc (lcSSc). Both conditions present with sclerotic
skin and the clinical distinction between the two is based on the extent of skin involvement. Despite these similarities, dcSSc
patients more frequently experience severe, multiorgan manifestations. We have previously shown that the transcriptional
profile of monocytes is linked to lung dysfunction in dcSSc patients. While myeloid cells have been implicated in multiorgan
disease, the contribution of these cells to the variability in SSc comorbidities has not been fully investigated. In this study, we
aim to understand these clinical disparities between dcSSc and lcSSc by investigating the transcriptional profiles of myeloid
cells in both.

Methods: Blood from SSc patients and skin biopsies from SSc patients and healthy controls were collected as part of this
study. Blood was processed to obtain PBMCs. Skin biopsies were digested and immune (CD45+) and endothelial cells
(CD31+) were sorted by FACS for single-cell RNA sequencing (scRNA-seq). Following sequencing, reads were aligned
using CellRanger 7.1.0. Cells with high mitochondrial genes expressed and low total genes were removed using miQC
and doublets were filtered using DoubletFinder. Analysis including differential gene expression was performed with Seurat.

Results: Two healthy controls and 15 SSc patients were recruited with all patients meeting the ACR classifications of SSc.
Nine of these patients had a diagnosis of dcSSc and the other 6, lcSSc. Both controls and all SSc patients had biopsies
taken at an initial visit with 4 of those SSc patients also giving blood. At a 12-month follow-up, 7 patients donated skin and
one also donated blood.

A total of 76,966 cells were collected with an average of 2,654 cells per sample. Cell types identified in the analysis include
endothelial cells, B cells, CD4+ T cells, NK cells, Mast cells, Macrophages (Macs), and dendritic cells (DCs). The ratio of
endothelial to immune cells generally remained constant across conditions. Within CD45+ immune clusters, myeloid cells
(DCs and Macs) generally constituted a higher proportion in both SSc subtypes as compared to healthy controls. As com-
pared to lcSSc samples, dcSSc samples demonstrated increased expression of genes related to inflammation and cytokine
production and decreased expression of genes related to lymphocyte activation.

Conclusion: These findings may suggest that the transcriptional profiles of myeloid cells differentiate lcSSc and dcSSc scle-
rotic skin, potentially aiding in understanding why dcSSc has more severe disease manifestations. Future analysis will inves-
tigate the relationship between PBMCs and skin immune cells within the same patients and how the overall transcriptional
profiles relate to each patient’s clinical presentation.
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Disclosure: P. Jones: None; S. Dominguez: None; M. Gurra: None; G. Gadhvi: None; T. Therron: None; K. Aren:
None; C. Cuda: None; M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5; H. Perlman: Abbvie,
2, AnaptysBio, 12, Speaking, advising, consulting, or providing educational programs, Exagen, 2, Janssen, 2, Kiniksa,
2; H. Makinde: None; D. Winter: None.

Abstract Number: 0963

Stratification According to Autoantibody Status in Systemic Sclerosis
Reveals Distinct Molecular Signatures

Bénédicte ROUVIERE1, Christelle Le dantec2, Eléonore Bettacchioli3, Lorenzo Beretta4, Céline Cao2, Christophe Jamin2,
Jacques-Olivier Pers5, Nathan Foulquier2, Martin Kerick6, Javier Martin6, Marta Alarcon-Riquelme7, Claire de Moreuil8,
Divi Cornec3 and Sophie Hillion2, and PRECISESADS Clinical Consortium, PRECISESADS Metabolomic Study
Group, 1CHRU de Brest, LBAI. UMR 1227, University of Brest, Brest, France, 2LBAI. UMR 1227, University of Brest, Brest,
France, 3Service de Rhumatologie, CHU de Brest, Brest, France, 4Scleroderma Unit, Fondazione IRCCS Ca’ Granda,
University of Milan, Milan, Italy, 5University of Brest, Brest, France, 6Instituto de Parasitología y Biomedicina ‘L�opez-
Neyra’, CSIC, PTS Granada, Spain, Granada, Spain, 7Fundaci�on Progreso y Salud, Andalusian Government, Granada,
Spain, 8Service de médecine interne, CHU de Brest, Brest, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis is a heterogeneous disease, complicating its management. Its complexity and
the insufficiency of clinical manifestations alone to delineate homogeneous patient groups further challenge this task. How-
ever, autoantibodies could serve as relevant markers for the pathophysiological mechanisms driving the disease. Identifying
specific immunological mechanisms based on patients’ serological statuses might facilitate a deeper understanding of the
diversity of the disease.

Methods: A cohort of 206 systemic sclerosis patients enrolled in the PRECISESADS cross-sectional study was examined.
Patients were stratified based on their anti-centromere (ACA) and anti-SCL70 (SCL70) antibody statuses. Comprehensive
omics analyses, including transcriptomic, flow cytometric, cytokine, and metabolomic data, were analyzed to characterize
the differences between these patient groups.

A) Expression levels of each DEGs in every patient are visualized in a heatmap for each Ab group after centering and scaling the data. Each column
corresponds to a patient, and each row represents a DEGs. The annotation at the top of the heatmap distinguishes the groups: orange for anti-
SLC70-positive patients, blue for anti-ACA-positive patients, red for treated patients and green for untreated. (B) Venn diagram analysis of the dif-
ferent comparisons of patients group (SCL, ACA, Untreated SCL, Untreated ACA) with controls.
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Results: Patients with SCL70 antibodies showed severe clinical features such as diffuse cutaneous sclerosis and pulmonary
fibrosis, and were biologically distinguished by unique transcriptomic profiles. They exhibit a pro-inflammatory and fibrotic
biologic signature associated with impaired tissue remodeling and increased carnitine metabolism. Conversely, ACA-
positive patients exhibited an immunomodulation and tissue homeostasis signature and increased phospholipid
metabolism.

Conclusion: Systemic sclerosis patients display varying biological profiles based on their serological status. The findings
highlight the potential utility of serological status as a discriminating factor in disease severity and suggest its relevance in tai-
loring treatment strategies and future research directions.

Disclosure: B. ROUVIERE: None; C. Le dantec: None; E. Bettacchioli: None; L. Beretta: None; C. Cao: None;
C. Jamin: None; J. Pers: None; N. Foulquier: None;M. Kerick: None; J. Martin: None;M. Alarcon-Riquelme: None;
C. de Moreuil: GlaxoSmithKlein(GSK), 6; D. Cornec: None; S. Hillion: None.

Abstract Number: 0964

Engaging the PD-1 Pathway Attenuates Inflammation Associated Fibrosis
in Systemic Sclerosis Fibroblasts and a Preclinical Mouse Model

Maithri Aspari1, Voon Ong2, Klaus Soendergaard3, Esben Naeser4, Malene Hvid4, Angela Tam5, Shiwen Xu5, Christopher
Denton6, David Abraham7, Bent Deleuran1 and Stinne Greisen8, 1Aarhus University, Aarhus, Denmark, 2University
College London, London, England, United Kingdom, 3Aarhus University Hospital, Aarhus, Denmark, 4AARHUS
UNIVERSITET, AARHUS C, Denmark, 5University College London, London, United Kingdom, 6University College London,
Northwood, United Kingdom, 7UCL, London, United Kingdom, 8Aarhus University/Aarhus University Hospital, Aarhus,
Denmark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

The BloodGen3Module R package, developed by Rinchai et al., facilitates group comparison analysis at a gene module-level, defining 382 mod-
ules covering 14,168 transcripts based on co-clustering observations across 16 different states, including autoimmune and infectious diseases,
primary immune deficiencies, cancer, and pregnancy, representing 985 unique transcriptome profiles. Within these 382 modules (gene sets), a
reduced set of 38 aggregate modules (A1 to A38) was created, consisting of module sets and functionally annotated pathways, ontologies, and
literature term enrichments (figure on the right). The annotated fingerprint grid plots show the percentage of genes in each module with increased
expression (red spot), decreased expression (blue spot), or no change (white spot), applying thresholds of an absolute fold change cutoff of >1.5
and a false discovery rate-adjusted p-value of <0.05. When no consensus annotation is attributed, the position on the annotation grid is colored in
white, and the grey corresponds to a position with no module attributed. The figure on the left shows the comparaison between SCL70 patients
and ACA patients
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Background/Purpose: The precise molecular mechanisms driving fibrosis in diffuse cutaneous systemic sclerosis (dcSSc)
remain to be elucidated. The immune regulatory programmed cell death protein 1 (PD-1) pathway is upregulated in inflam-
mation and has been connected to fibrosis. In this study, we explore the impact of the PD-1 pathway in diffuse cutaneous
systemic sclerosis (dcSSc), with a particular emphasis on immune activation and fibrogenesis.

Methods: We assessed PD-1 levels in plasma samples from 35 dcSSc patients and 20 healthy controls. We also analyzed
PBMCs and dermal fibroblasts from dcSSc patients and healthy controls, and used recombinant PD-1 protein (PD-1:Fc),
isotype controls, and anti-PD-1 antibodies to treat PBMCs, dermal fibroblast cultures, and co-cultures. Additionally, we
sorted, bulk RNA sequenced, and analyzed the PD-1Hi and PD-1low populations of dcSSc PBMCs. Finally, we used a
murine bleomycin model for lung injury to study the effect of PD-1:Fc on lung fibrosis in vivo.

Results: PD-1 was elevated in dcSSc at both the soluble and cellular levels (p< 0.0001). Soluble PD-1 correlated with key
clinical parameters such as CRP, FVC, and mRSS (all rho >0.3). Fibroblasts from dcSSc expressed high levels of PD-L1
and exhibited increased activation levels based on surface markers such as ICAM and VCAM. We identified a distinct myo-
fibroblast population in dcSSc fibroblasts, displaying differential clustering compared to HCs fibroblasts. DcSSc fibroblasts
produced increased amounts of extracellular matrix proteins (ECM) such as Type 1 Procollagen α (2-fold) and fibronectin
(1.5-fold) when compared to HCs. This secretion was downregulated by PD-1:Fc (p=0.004 and p=0.01 respectively).
Monocultures of dcSSc PBMCs and autologous dcSSc PBMCs and fibroblasts co-cultures were treated with PD-1:Fc,
and we observed a significant decrease in inflammatory cytokines and ECM protein production compared to untreated sam-
ples (p< 0.01). Additionally, dcSSc PBMCs could activate dermal fibroblasts and healthy lung fibroblasts as evaluated by
surface ICAM, fibronectin and podoplanin (Fig 1A) The addition of PD-1:Fc to these cultures significantly reduced Type 1 Pro-
collagen α production (Fig 1B). RNA seq of sorted PD-1 hi vs PD-1 low expressing T cells revealed differential clustering and
an exaggerated regulatory profile associated with the PD-1 hi T cell population (Fig 2).

dcSSc PBMC activates healthy lung fibroblasts, and PD-1:Fc reduces Type-1 procollagen alpha in these co-cultures.

Differentially expressed genes between PD-1Hi and PD-1Low populations.
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Our in vitro findings were strongly supported by animal studies in the bleomycin model of lung fibrosis. We demonstrated
that early treatment with PD-1:Fc could inhibit the development of lung fibrosis and decrease the levels of fibrosisin the lungs
(Fig 3). This effect was supported through the downregulation of inflammatory and profibrotic cytokines in plasma, among
these IL-6 and TNF-α (p< 0.01).

Conclusion: Our study underscores the significant role of the PD-1 pathway in dcSSc. Targeting the PD-1 pathway by PD-
1:Fc attenuates fibrosis resulting from inflammation. These data suggest the PD-1 pathway as a potential treatment target to
decrease the development of fibrosis in dcSSc.

Disclosure: M. Aspari: None; V. Ong: None; K. Soendergaard: None; E. Naeser: None; M. Hvid: None; A. Tam: None;
S. Xu: None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa,
2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly,
2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2;D. Abraham: None;B. Deleuran: None;S. Greisen: None.

Abstract Number: 0965

Scleroderma Associated Interstitial Lung Disease Is Characterized by
Aberrant Lung Epithelial Remodeling

Monica Yang1, Fred Deiter2, Emily Flynn2, Seoyeon Lee3, Jessica Neely1, John Greenland2, Marina Sirota2 and Paul
Wolters2, 1UCSF, San Francisco, CA, 2UCSF, SF, 3Yale, New Haven

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is present in a majority of systemic sclerosis (SSc) patients and the
leading cause of SSc-related mortality. A subset of SSc-ILD patients share clinical characteristics with idiopathic pulmonary
fibrosis (IPF), the most common form of ILD, including a usual interstitial pneumonia (UIP) pattern, male-sex, older age and
poor prognosis. IPF is a disease of lung epithelial dysfunction and aberrant remodeling, however it is unclear whether these
mechanisms are implicated in SSc-ILD. Our objective is to better understand SSc-ILD and if there are shared features of lung
epithelial biology with IPF.

Methods:We performed single nuclei RNA sequencing (snRNAseq) of frozen explanted lung tissue of 30 individuals includ-
ing 12 SSc (6 NSIP, 6 UIP), 6 IPF, and 12 controls. Data were processed using standardized computational pipelines. After
subsetting epithelial cells, analysis comparing conditions was performed including cell proportion, differential gene expres-
sion, pseudo-time trajectory, and cell communication analysis using Kruskall Wallis, EdgeR, Monocle, and CellChat.

PD-1:Fc reduces total collagen in the lungs of mice with lung fibrosis; Cross sections of mice lungs treated with PD-1:Fc in comparison with Iso-
type control
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Results: A total of 72,128 lung epithelial cells were used in downstream analysis. Clustering revealed eight distinct clusters,
including two pathologic cell types, transitional ATII and aberrant basaloid (Fig 1A-B). We found SSc-ILD and IPF were both
characterized by profound loss of ATI cells, with reciprocal increase in several airway epithelial cell types including club, gob-
let, transitional ATII, and aberrant basaloid (p < 0.01). Ciliated cells were increased in SSc-UIP and IPF. Despite similar pro-
portions of AT II cells among conditions, gene expression of ATII cells from SSc-ILD and IPF demonstrated a loss of
canonical gene markers (i.e. SFTPC, SFTPA1) and increase in pathologic gene markers (i.e. DPP4, SOX5, COL8A1, ITGA2).
This pattern was also present in ATI cells and most prominent in SSc-UIP and IPF (Fig 1C). A robust population of transitional
ATII and aberrant basaloid cells, which have been reported in IPF but yet to be characterized in SSc-ILD, were identified
across fibrotic diseases in our dataset. The transitional ATII cells expressed markers of both ATI and ATII cells although at
lower levels. Aberrant basaloid cells in contrast were transcriptionally distinct and express markers of EMT (CDH2, COL1A1),
cellular senescence (GDF15, CDKN2A), and previously defined IPF markers (MMP7, EPHB2). Pathway analysis revealed
profibrotic pathways including TGFbeta production, extracellular matrix organization and wound healing (Fig 1D-E). Trajec-
tory analysis suggests aberrant basaloid cells are derived from transitional ATII cells, which themselves arise from ATII cells,
representing an aberrant deviation from ATII to ATI differentiation.

Conclusion: At the single cell level, most lung remodeling elements within the epithelial compartment were shared between
IPF and SSc-ILD, with greater similarity between IPF and SSc-UIP. There was a proportional loss of alveolar epithelial cells
with reciprocal expansion of airway epithelium and emergence of two pathologic cell types, yet to be characterized in
SSc-ILD, involved in aberrant ATII differentiation and epithelial mesenchymal transition.

Disclosure: M. Yang: None; F. Deiter: None; E. Flynn: None; S. Lee: None; J. Neely: None; J. Greenland: None;
M. Sirota: None; P. Wolters: None.

Figure 1. Profiling lung epithelial cells in SSc-ILD with snRNA-seq. A) UMAP of 72,128 cells from 12 SSc-ILD, 6 IPF and 12 Healthy Controls dem-
onstrates 8 distinct clusters. B) Compositional analysis reveals proportional loss of AT I cells and increase in airway epithelium in SSc-ILD and IPF.
C) UMAP by condition shows shift of alveolar epithelial cells and heatmap demonstrating alveolar epithelial cells in SSc-ILD and IPF show loss of
cannonical gene markers and increase of pathologic gene expression. D) Aberrant basaloid cells express markers of EMT and cellular senescence
and E) pathway analysis of these cells show profibrotic pathways.
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Abstract Number: 0966

CDDO-Me Attenuates Pro-fibrotic Activation in Macrophages and
Fibroblasts in Systemic Sclerosis

Heetaek Yang1, Chanhyuk Park2, Chen-Yu Wang3, Emily Morris4, Karen Liby5, Michael Whitfield6 and Patricia Pioli2,
1Dartmouth College, West Lebanon, NH, 2Geisel School of Medicine at Dartmouth, Lebanon, NH, 3Dartmouth College,
Lebanon, NH, 4Dartmouth College, Enfield, NH, 5Department of Pharmacology and Toxicology, Indiana University
School of Medicine, Indianapolis, IN, 6Geisel School of Medicine at Dartmouth, Hanover, NH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) is characterized by dysfunctional immune activation, oxidative stress, and
fibrosis. In prior work, we have shown that SSc macrophages (MØs) have a pro-fibrotic immunophenotype. SSc fibroblasts
and MØs engage in reciprocal mechanisms of activation, as co-cultures of SSc fibroblasts with MØs results in upregulation
of ECM and inflammatory mediators. Given myeloid plasticity, we hypothesized that drug therapies that alter the SSc MØ
immunophenotype would alleviate inflammation and fibrosis.

Methods: Peripheral blood monocytes were isolated and differentiated in SSc patient plasma, which we have shown in pre-
vious work confers pro-fibrotic MØ activation. Because bardoxolone methyl (CDDO-Me), a synthetic triterpenoid derived
from oleanoic acid targets multiple signaling pathways implicated in SSc pathogenesis, SSc plasma-differentiated MØs
were treated in monoculture with 300nM CDDO-Me. Prior studies in our lab demonstrate this concentration redirects MØ
activation. To assess CDDO-Me-mediated effects on MØ and fibroblast cross-talk, the Transwell co-culture system was
used. Mononuclear cells were separated on Ficoll-Paque Premium and enriched for CD14+ monocytes by magnetic bead
selection. Monocyte purity was assessed at ≥95% using cytospin and flow analysis of CD14 expression. Monocyte-derived
MØs were cultured in complete media with SSc patient-derived plasma and M-CSF (20ng/ml) for 4 days. Human dermal
control and SSc fibroblasts were isolated from clinically affected skin of 7 individuals with SSc or 6 healthy age and
gender-matched control subjects. Fibroblasts were used at passages 4–9, seeded into 24-well inserts, and incubated over-
night prior establishment of co-culture. MØs and fibroblasts were co-cultured in the absence of drug treatment or 24 hrs, fol-
lowed by treatment of co-cultures with 300 nM CDDO-Me for 48 hrs. SSc fibroblast and MØ activation states were
interrogated using flow cytometry, qRT-PCR, ELISA, and immunoblot

Results: CDDO-Me significantly attenuated production of pro-fibrotic and and CCL2 and IL-6 in SSc MØs and induced Nrf2
signaling, as evidenced by increased expression of HMOX1 and NQO1. Surface expression of CD16, CD163, CD206, and
HLA-DR, which are increased in SSc MØs, were downregulated with drug treatment. Expression of the myofibroblast
marker α-SMA and fibronectin in SSc fibroblasts were decreased by CDDO-Me.

Conclusion: CDDO-Me inhibits pro-fibrotic activation of SSc plasma-differentiated MØs, resulting in decreased production
of cytokines implicated in SSc pathogenesis, and significantly attenuates SSc fibroblast activation. Collectively, these results
suggest CDDO-Me may have therapeutic benefits in reducing oxidative stress, inflammation, and fibrosis in SSc.

Disclosure: H. Yang: None; C. Park: None; C. Wang: None; E. Morris: None; K. Liby: Dartmouth College, 10, Reata
Pharmaceuticals, 5, 9;M.Whitfield: Abbvie, 6, Boehringer Ingelheim, 1, 2, Bristol-Myers Squibb, 2, 5, Celdara Medical,
LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5; P. Pioli: Celdara Medical, 5.
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Abstract Number: 0967

Transcriptional Heterogeneity of Immune Cells in the Esophagus of
Systemic Sclerosis Patients: A Comparison of Upper and Lower
Esophageal Regions

Hadijat Makinde1, Miranda Gurra1, Salina Dominguez2, Matthew Dapas2, Tyler Therron2, Kathleen Aren3, Marie-Pier
Tetreault2, Monique Hinchcliff4, Deborah Winter5 and Harris Perlman1, 1Northwestern University, Chicago, IL,
2Northwestern University, Chicago, 3Northwestern University Division of Rheumatology, Chicago, IL, 4Yale School of
Medicine, Westport, CT, 5Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is characterized by an initial inflammatory phase followed by fibrosis.
Esophageal dysfunction in SSc is associated with gastroesophageal reflux, leading to severe complications and contributing
to fibrosis. Studies have shown that SSc patients exhibit increased numbers of specific immune cells, such as fibroblasts,
and tissue macrophages, which correlate with disease severity and reduced survival. The role of immune cell populations
in the different regions of the affected esophagus remains poorly understood. This study aims to investigate the transcrip-
tional heterogeneity of immune cells in the esophagus of SSc patients, focusing on regional differences between the proxi-
mal and distal esophagus.

Methods: Esophageal biopsies were obtained from nine SSc patients, with cells divided into proximal and distal esoph-
ageal regions (a total of 15 samples). Single-cell RNA sequencing (scRNA-Seq) and cellular indexing of transcriptomes
and epitopes by sequencing (CITE-Seq) were performed on CD45+ immune cells isolated from dissociated tissue using
fluorescence-activated cell sorting (FACS). Data were processed and analyzed using the 10x Genomics Cell Ranger
6.0.0 pipeline and the Seurat package. CITE-Seq was utilized to confirm the expression of specific cell-identifying
markers.

Results: Analysis of the integrated immune cell data identified 19 individual clusters from about 30,000 cells, including T
cells, B cells, and various myeloid cell subsets. Within the myeloid subsets (18% of CD45+), eight distinct clusters were iden-
tified, including multiple dendritic cell subsets (LAMP3+ �5%) and macrophages. Notably, dendritic cells were more preva-
lent in the distal region compared to the proximal region. In contrast, T cells and B cells showed a higher ratio in the proximal
region, with regulatory T (Treg) cells having the highest number of cells in the distal region. Cluster-specific analysis revealed
differences in gene expression between the distal and proximal regions, characterized by differential expression of specific
markers such as FABP4, CD11b, CD11c, CCR2, and APOE, as well as varying expression of HLA-antigens, indicating dif-
ferences in antigen presentation capabilities.

Conclusion: This study is the first to evaluate immune cells in the esophagus of SSc patients with a focus on
regional differences. We demonstrate the presence of diverse macrophage and other immune cell subsets within
the esophagus of SSc patients, each potentially contributing to distinct functions and mechanisms in the pathogen-
esis of SSc. These findings underscore the importance of precisely identifying immune cell populations within
affected organs and targeting specific subsets to effectively intervene in the inflammatory process of SSc. Future
research will investigate the differential characteristics of these immune cell subsets between the proximal and distal
esophagus.
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Disclosure: H. Makinde: None; M. Gurra: None; S. Dominguez: None;M. Dapas: None; T. Therron: None; K. Aren:
None; M. Tetreault: None; M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5; D. Winter: None;
H. Perlman: Abbvie, 2, AnaptysBio, 12, Speaking, advising, consulting, or providing educational programs, Exagen,
2, Janssen, 2, Kiniksa, 2.

Abstract Number: 0968

Proteomic, Transcriptomic, and Functional Characterization of
Circulating Extracellular Vesicles in Progressive Scleroderma Interstitial
Lung Disease

Enrico De Lorenzis1, Katja Koeppen2, Stefano Di Donato3, Sophie Dibb4, Elliott Klein2, Christopher Wasson5 and
Francesco Del Galdo5, 1Catholic University of the Sacred Heart, Roma, Rome, Italy, 2Boehringer-Ingelheim, Ridgefield,
3Leeds Institute of Rheumatic and Musculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds,
United Kingdom, 4LIRMM University of Leeds, Leeds, 5University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Progressive pulmonary fibrosis (ILD) is a leading cause of mortality in systemic sclerosis (SSc), par-
ticularly in the 30% of ILD patients who exhibit a progressive phenotype. Currently, there are no reliable biomarkers to timely
predict worsening fibrosis and enable prompt and proportionate treatment. Extracellular vesicles (EVs) are mediators of
intercellular communication that facilitate the exchange of functionally active molecules. The aim of this study was to com-
pare the baseline proteomic, transcriptomic, and functional profiles of circulating EVs in SSc patients with progressive ILD,
non-progressive ILD, and those without ILD.

Methods: Serum EVs were isolated from consecutive eligible SSc patients classified based on high-resolution computed
tomography (HRCT) and INBUILD study criteria for ILD progression over a 24-month follow-up. The proteome and tran-
scriptome of the EVs were characterized using proximity extension assays (Olink) and RNA sequencing. Serum EV’s were
used to stimulate the lung epithelial cell line A549, lung fibroblasts and primary monocytes isolated from healthy patient
blood. Protein and RNA were isolated from these cells and epithelial-mesenchymal transition (EMT) markers were screened
by western blot and qPCR.

Results: Clinical characteristics of the 52 enrolled SSc patients are presented in Table 1. Proteomic and transcriptomic
comparisons revealed differences in the abundance of proteins and RNAs involved in EMT processes, extracellular matrix
metabolism, angiogenesis, vesicle trafficking, and immune response. Moderate EMT (measured via analysis of vimentin
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(2.21 fold), N cadherin (1.32 fold), twist (2.09 fold), and snail (1.74 fold) protein and transcript levels) was induced in
A549 epithelial cells after direct exposure to EVs from progressive SSc-ILD patients but not from SSc patients with-
out ILD. Interestingly the SSc sera exosomes activated primary monocytes (as characterised through increased TNF-
α (2.19 fold) and STAT1 (1.96 fold) levels) and these activated monocytes induced EMT in downstream lung epithelial
cells.

Conclusion: Circulating EV characteristics vary according to the presence and prognosis of ILD in SSc patients and these
EVs were capable of driving EMT in lung epithelial cells directly and indirectly via immune cells.

Disclosure: E. De Lorenzis: None; K. Koeppen: Boehringer Ingelheim, 3; S. Di Donato: None; S. Dibb: None;
E. Klein: Boehringer-Ingelheim, 3; C. Wasson: None; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca,
2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe,
5, Novartis, 2, Ventus, 2.

Abstract Number: 0969

Role and Mechanism of the Wnt3a-FZD5 Pathway in Regulating the
Transformed Intermediate State of Alveolar Epithelial Cells Involved in
Pulmonary Fibrosis in Systemic Sclerosis

Hang Yu1 and Jing Xue2, 1zhejiang university, Hangzhou, China (People’s Republic), 2The Second Affiliated Hospital of
Zhejiang University School of Medicine, Hangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a diffuse connective tissue disease associated with multi-system and
multi-organ tissue damage. The transformation of different precursor cells to myofibroblasts is one of the key factors in the
pathogenesis of SSc-PF. In this study, we intend to further validate the existence of lung basal cell transformation to myofi-
broblasts in SSc-PF, to clarify the phenotypic transformation and molecular mechanism of TGF-β1-induced lung basal cell
transformation, to verify the role of lung basal cells in the pathogenesis of SSc-PF through in vivo experiments, and to search
for possible molecular targets.
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Methods: Single-cell sequencing analysis was performed with our ssc lung transplantation samples and public database
data to identify the presence of intermediate state cells and screen for possible pathways; a model of systemic sclerosis
was established by subcutaneous injection of bleomycin method in BALB/C mice, and the lungs were stained with type II
alveolar epithelial cells (SFTPC), lung basaloidal cells (Krt5), and lung intermediate state cell markers (Krt8), and DAPI for
Immunofluorescence staining was performed to observe the differences in the proportion and number of intermediate state
cells in different drug-administered groups; TGF-β1 (10 ng/mL) was used for 7 days to observe the changes in fluorescence
intensity over time.

Results: Previous studies found that alveolar type II epithelial cells (AT2) in the process of differentiation to alveolar AT1 in the
presence of external stimuli to the presence of intermediate state that is Krt8 + Krt5-SFTPC + orlowAT, presumably the num-
ber and functional changes associated with the pathological process of fibrosis of the SSc-PF lungs, and regulated by the
Wnt3a-FZD5 pathway (Fig. 1); immunofluorescence results reality, the and compared with the lung tissues of the control
(saline intervention) group, there was a significant increase in mouse lung basal cells after bleomycin action and co-
localisation with the type II alveolar epithelial cell fraction, and a significant decrease in the lung basal cells after the treatment
group (nidanib or mottled mescaline ester intervention) (Fig. 2). In addition, fluorescent staining with type II alveolar epithelial
cell marker (SFTPC) and lung basal cell marker (Krt5) as well as DAPI was performed after 7 days of intervention with TGF-β1
(10 ng/mL), during which a gradual weakening of the type II alveolar epithelial cell marker (SFTPC) and gradual enhancement
of the lung basal cell marker (Krt5) was observed, with the majority of type II alveolar epithelial cells being transformed into
lung basal cells (Fig. 2) by day 7. transformed into lung basal cells (Figure 3).
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Conclusion: The number and proportion of intermediate state cells during the transformation of lung basal cells to fibro-
blasts plays an important role in the pathogenesis of systemic sclerosis and may regulate the cellular transformation process
through the Wnt3a-FZD5 pathway.

Disclosure: H. Yu: None; J. Xue: None.

Abstract Number: 0970

Deubiquitylase (DUB) BRCC36 Isopeptidase Complex (BRISC) Inhibitors
Prevent IFNAR1 Deubiquitination to Restore Natural Type I IFN Response
in Autoimmunity

Rebecca Ross1, Poli Adi Narayanna Reddy2, Joseph Salvino2, Elton Zeqiraj3 and Francesco Del Galdo3, 1Medicine and
Health, University of Leeds, Leeds, United Kingdom, 2The Wistar Institute, Philadelphia, PA, 3University of Leeds, Leeds,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Increased Type I IFN activation plays a key role in Scleroderma (SSc), Systemic Lupus Erythemato-
sus and Inflammatory Myositis. Deubiquitylase (DUB) BRCC36 isopeptidase complex (BRISC) regulates inflammatory sig-
nalling by selectively cleaving K63-linked polyubiquitin chains on Type I interferon (IFN) receptors (IFNAR1) and by
modulating its degradation. We tested the ability of BRISC inhibitors to reduce IFN signalling in 15 distinct cellular models
and human peripheral blood mononuclear cells (PBMC) from SSc patients.

Methods: THP1-DualTM cells, dermal fibroblasts and PBMCs from healthy donors and SSc patients were cultured with
BRISC inhibitors and scaffold controls at titrated doses for 16 hours with and without IFN2A or LPS. Tofacitinib was used
as Jak/Stat inhibition control. THP1 supernatant was analysed for the IRF pathway activity (IFN stimulated response ele-
ments (ISRE)) using QUANTI-Luc™ 4 Lucia/Gaussia. IFNAR1 and tetherin (BST2) surface levels were assessed by FACS
analysis and transcriptome was assessed by RNAseq. PBMCs were assayed for interferon-stimulated gene (ISG) expres-
sion by human IFN I RT2 Profiler PCR Array and by ELISA for interferon inducible CXCL10 protein secretion. Biomap analysis
of 12 human primary cell-based systems was used to assess BRISC inhibition in distinct cellular models. Dermal fibroblast
protein lysates were analysed by Western Blot.

Results: BRISC inhibitors significantly reduced surface levels of IFNAR1 in THP1 cells post stimulation with recombinant
IFN2A (0.59 fold P=0.0155) or LPS (0.49 fold P=0.0062) compared to Tofacitinib or scaffold control. Accordingly, BRISC
inhibitors significantly suppressed IFN-induced ISRE compared to control (0.69 fold P=0.002), without neutering the signal-
ling pathway to the extent of tofacitinib (0.32 fold P=0.0002). RNAseq analysis of THP1 cells showed a consistent set of
results indicating a significant reduction in expression of IFI44, OAS2, IFIT1, IFIT2, IFIT3, IFIT5, IFIH1, STAT1, IFI16, and
DDX58 following IFN2A stimulation. This effect was also associated with a reduction in the surface level of BST2 (Tetherin)
a known surface marker of Type I IFN activation, more effectively than tofacitinib (0.62 fold P< 0.0001). BRISC inhibition sig-
nificantly reduced the IFN2A-induced expression of 13/35 ISG in healthy PBMCs (P< 0.05).Consistent with these findings,
treatment of unstimulated SSc PBMCs with BRISC inhibitors suppressed ISG composite score (0.77 fold P=0.0025)
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compared to control, and significantly reduced CXCL10 secretion (0.29 fold P=0.0028). Accordingly, IFN2A-treated dermal
fibroblasts showed reduced activated STAT1 when BRISC was inhibited. Biomap analysis indicated a strong reduction in IL-
17a expression in T and B cell models, as well as reduction in collagen and SMA expression in TGF-b stimulated fibroblasts.

Conclusion: We show that modulation of IFNAR1 deubiquitination by novel BRISC compounds can dampen type I IFN
response and myofibroblast stimulation in vitro and ex vivo. This indicates a novel therapeutic avenue to target Type I IFN
driven diseases by taking advantage of receptor degradative pathways.

Disclosure: R. Ross: Deepcure, 5; P. Narayanna Reddy: None; J. Salvino: None; E. Zeqiraj: None; F. Del Galdo:
AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoS-
mithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 0971

Ligand-Receptor Analysis Reveals Myeloid-Mediated Pro-Inflammatory
Responses and Loss of Mesenchymal Signaling Driven by TNFR1 in
Experimental Pulmonary Hypertension

GaochanWang1, Stacey Duemmel2 and Benjamin Korman3, 1University of Rochester School of Medicine and Dentistry,
Rochester, NY, 2URMC, UNIVERSITY OF ROCHESTER, Rochester, NY, 3University of Rochester, Rochester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pulmonary hypertension (PH) is a severe, progressive disorder characterized by elevated pulmo-
nary artery pressures, right ventricular hypertrophy, and increased mortality which is a severe comorbidity of systemic scle-
rosis and other connective tissue diseases. We previously demonstrated that TNF-transgenic (TNF-Tg) mice develop a
severe PH phenotype and that TNFR1 deficiency reverses this pathology. To explore the roles of cellular interactions

Figure 1. ScRNA seq demonstrated the changes of cellular composition in TNF-Tg mice. A. UMAP plot of scRNA seq showing 8 distinct cellular
clusters. B. Percentage of all cell types revealed the Infiltration of myeloid cells and decrease of endothelial cells and mesenchymal cells found in
TNF-Tg and TNF-Tg/TNFR2KO mice. Cell types are indicated by color.
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contributing to PH in this model, we assessed single-cell RNA expression in TNF-Tg mice crossed with mice lacking TNFR1
or TNFR2. We found dramatic changes in cell populations between groups, and sought to investigate the cellular communi-
cation among immune, endothelial, and stromal populations in the lung.

Methods: TNF-Tg mice were crossed with mice deficient in either TNFR1(TNFR1KO) or TNFR2 (TNFR2KO). Lungs from
wild type, TNF-Tg, TNF-Tg /TNFR1KO and TNF-Tg /TNFR2KO mice (n = 5–6) were harvested at 4.5 months of age for his-
tological analysis and single cell RNA sequencing (scRNAseq). The scRNAseq data was analyzed in Seurat v.4.9. Differential
expression and pathway analysis were performed and visualized using Seurat and enrichR. Intercellular communication was
investigated using NicheNet.

Results: Cells were clustered based on their expression profiles and cell types were annotated based on established cell
markers from LungMap (Fig 1A). We observed dramatic expansion of myeloid cells and decreased cellular proportions of
endothelial and mesenchymal cell in TNF-Tg and TNF-Tg-TNFR2KO mice as compared to WT and TNF-Tg/TNFR1KO mice
(Fig 1B). We next focused on intercellular interaction among monocyte, macrophage, endothelial, and mesenchymal cells
using NicheNet. When we compared signaling between 3 conditions (TNF-Tg, TNF-Tg/TNFR1KO, and TNF-Tg/TNFR2KO)
and WT, we identified changes in global cellular communication with a preference for monocyte and macrophage interac-
tions in the TNF-Tg, and TNF-Tg/TNFR2KO conditions (Fig 2A), while TNF-Tg/TNFR1KO mice retained interactions
between mesenchymal cells and other cell types (Fig 2E). In all conditions, angiogenesis and epithelial mesenchymal transi-
tion were upregulated in the presence of TNF (Fig 2D/H). Monocytes and macrophages in the PH conditions mediated
inflammatory processes including JAK/Stat, interferon gamma, complement, and TNF/NFkB (Fig 2C/D). Top ligand-
receptor pairs between mesenchymal cells and monocytes include Csf1 with Csf1r, Ccl19 with Ccrl2, and Serping11 with
Lrp1 (Fig 2B). Mesenchymal cell-cell interactions in TNF-Tg/TNFR1KO included Notch, Wnt/B-catenin, and TGF-beta path-
ways which were not seen in the PH conditions (Fig 2G/H). Top ligand-receptor pairs between mesenchymal and endothelial
cells seen in this comparison include Ccl19 with Ackr2, Col1a2 with Cd93, and Sfrp1 with Fzd6.

Figure 2. Ligand-receptor pairs identified from scRNA seq. A. Top 5 cell-cell interactions was predicted between TNF-Tg and TNF-WT
(TNF-Tg_versus_WT). B. Top 7 ligand-receptor pairs from the cellular communication between mesenchymal cells and monocytes. Blue color
represents the ligand from mesenchymal cells, red color represents the receptor from monocytes. The shape size represents the percentage of
cells expressed ligand or receptor. C. Network analysis of ligand-receptor pairs found only in TNF-Tg_versus_WT. D. Signaling pathway analysis
using the unique ligand-receptor pairs found only in TNF-Tg_versus_WT. E. Top 5 cell-cell interactions was predicted between TNF-Tg/TNFR1KO
and TNF-WT (TNF-Tg/TNFR1KO_versus_WT). F. Top 7 ligand-receptor pairs from the cellular communication between mesenchymal cells and
monocytes. Blue color represents the ligand from mesenchymal cells, red color represents the receptor from monocytes. The shape size repre-
sents the percentage of cells expressed ligand or receptor. G. Network analysis of ligand-receptor pairs found only in TNF-Tg/TNFR1KO_ver-
sus_WT. H. Signaling pathway analysis using the unique ligand-receptor pairs found only in TNF-Tg/TNFR1KO_versus_WT.
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Conclusion: Our results suggest that TNF-Tg mice develop PH promoted by an increase in myeloid cell infiltrate and corre-
sponding TNF-TNFR1-mediated signaling pathways. Myeloid cell-cell interactions promote a variety of cellular changes
including up-regulation of pro-inflammatory pathways in other cell types, and loss of homeostatic signaling mediated by
mesenchymal cells.

Disclosure: G. Wang: None; S. Duemmel: None; B. Korman: None.

Abstract Number: 0972

Downregulated Fli1 in Scleroderma Myeloid Cells Contributes to Cardiac
Fibrosis via a Galectin-3/mTOR Dependent Pathway

Fatima El adili1, Moyo Mudhibadhi2, Giovanni ligresti3, Maria Trojanowska2 and Andreea Bujor3, 1Boston Medical
Center, Boston, MA, 2Boston university medical school, Boston, MA, 3Boston University, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiac fibrosis is a common complication in Systemic sclerosis (SSc), but the pathogenesis is
largely unknown. We have previously shown that monocytes isolated from scleroderma patients have low levels of the tran-
scription factor Fli1, and that this conferred profibrotic properties with increased collagen deposition in coculture with car-
diac fibroblasts, independent of TGFβ pathway activation. In this study, we further investigated the mechanism that
contributes to these profibrotic effects.

Methods: CD14+ beads were used to isolate monocytes from controls and SSc patients, and peritoneal and cardiac mac-
rophages where isolated from mice with myeloid specific deletion of Fli1 (LysMCre/Fli1fl/fl), crossed with Tdtomato/GFP
reporter mice. siRNA was used to downregulate Fli1 and galectin-3 (Gal-3) in primary human monocyte derived macro-
phages, and effects where assessed separately or in co-culture with primary human cardiac fibroblasts. Rapamycin was
used to block the mTOR complex 1 (mTORC1) pathway. Immunofluorescence staining with specific antibodies or western
blot was used to assess protein levels as indicated. QuPath was used to quantify immunofluorescent staining. Picrosirius
red staining was used for collagen quantification in the cardiac tissue. ChIP-qPCR were used to determine the transcriptional
regulation of Gal-3 (galectin-3) by Fli1.

Deletion of Fli1 in macrophages via Cre-mediated recombination using LysMCre mice (LysMCre/Fli1fl/fl) predisposed mice to develop myocardial
fibrosis(bottom). CD163 mRNA levels were increased in LysMcre Fli1 mice compared to WT (top).
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Results: Mice with conditional knockout of Fli1 in myeloid cells (LysMCre/Fli1fl/fl) had increased cardiac collagen deposition
(Fig.1). Depletion of Fli1 in human myeloid cells resulted in upregulation of Galectin-3 (Gal-3), a profibrotic β-galactoside-
binding lectin secreted by alternatively-activated macrophages that was recently linked to SSc fibrosis. Additionally, Gal-3
was overexpressed in SSc monocytes (Fig 2). Enhanced Fli1 binding to the LGALS3 promoter region -884 to -611 was seen
in human macrophages, and macrophages isolated from Fli1fl/flLysMCre/mT/mG mice had elevated Gal-3 expression. Co-
culture of Fli1 silenced myeloid cells with cardiac fibroblasts led to activation of the mTORC1 in both cell types, as evidenced
by the increased P-p70S6K. Addition of human recombinant Gal-3 activated mTORC1 signaling in both macrophages and
fibroblasts. Rapamycin prevented the profibrotic effects seen with low myeloid Fli1 and depletion of Gal-3 in myeloid cells
prevented collagen upregulation in fibroblasts.

Top: SSc monocytes have high Gal-3 expression. Middle left: Human macrophages with low Fli1 have gal-3 upregulation. Middle right: Cardiac
macrophages from Fli1fl/fl LysMCre/mT/mG mice isolated by cell sorting after enrichment with CD11b microbeads show low Fli1 levels and
enhanced Gal-3. Fli1. Chip-QPCR showing fold enrichment of the Gal-3 promoter region amplified.

Deletion of Fli1 upregulatedmTORC1 signaling as evidenced by increase of P-p70S6K inmacrophages (top) and cardiac fibroblasts (middle). Co-culture
of human cardiac fibroblasts and Fli1 depleted humanmacrophages with Rapamycin (10nM) blocked the induction of the mTOR/p70S6K pathway and
enhanced collagen deposition by fibroblasts. Addition of human recombinant Gal-3 to macrophages upregulated p-p70S6K (bottom)
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Conclusion: Decreased Fli1 in SSc myeloid cells leads to upregulation and increased secretion of Gal-3 in the extracellular
space, resulting in activation of mTORC1, profibrotic activation of macrophages and collagen deposition by fibroblasts. Inhibit-
ing themTOR/Gal-3 pathway could serve as a therapy targeted at myeloid cell dysfunction and cardiac fibrosis in scleroderma.

Disclosure: F. El adili: None; M. Mudhibadhi: None; G. ligresti: None; M. Trojanowska: None; A. Bujor: None.

Abstract Number: 0973

Mechano-transduction via MRTF-A Pathway Is Required for Cytokine
Release by Scleroderma Macrophages

Sandra Lopez Garces1, Guan Hui Tricia Lim2, Jorlin Liu3, Maahia Choudhary3, Juno Erin Vimalenthiran,3, Angela Tam1,
David Abraham3, Christopher Denton4, Bahja Ahmed Abdi1 and Richard Stratton5, 1University College London, London,
United Kingdom, 2Centre for Rheumatology and Connective Tissue Diseases, University College London Medical School,
Royal Free Campus, London, United Kingdom, 3UCL, London, United Kingdom, 4University College London, Northwood,
United Kingdom, 5UCL, London, England, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In keeping with hallmark clinical evidence of stiffening and fibrotic thickening of the skin, we and
others have previously demonstrated a role for the MRTF-Amechano-sensing pathway in the persisting activation of disease
myofibroblasts. However, the significance of this pathway in resident immune cells within the diseased tissue remains under-
explored. To address this gap, we employ tissue culture modelling on soft and stiff matrices, immunostaining, and the use of
generic small molecule inhibitors to investigate the role of MRTF-A signalling in maintaining macrophage activation in SSc.

Methods: Nuclear MRTF-A in Mφwithin systemic sclerosis (SSc) tissue was analysed by immunostaining for CD86 and MRTF-A,
distinguishing between cytoplasmic and nuclear expression. The effect of substrate stiffness on Mφ was assessed using collagen-
coated plates soft (4kPa) and stiff (50kPa) and utilizingmonocyte-derivedMφ from both healthy controls (HC) and SSc patients. Cel-
lular expression ofMRTF-A in SScMφwas confirmed by PCRproduct analysis on gels, with inhibition achieved via the commercially
available compound CCG-1432. The cytokine profile was evaluated using a Luminex-based bead array. Phagocytosis was mea-
sured using Red E. coli BioParticles, and MERTK expression in monocyte-derived Mφ was quantified by qPCR.

Results: In our study, we identified Mφ within the disease tissue that were positive for MRTF-A in the nuclear compartment
(Fig1A&B) and observed expression of MRTF-A mRNA in SSc monocyte-derived Mφ (Fig 1C). Culturing these Mφ on stiff
versus soft substrates triggered MRTF-A nuclear translocation and induced cytokine release from HC Mφ. In systemic scle-
rosis (SSc), high-level cytokine release by Mφ was observed on soft substrates and was not further enhanced by stiff tissue
culture (Fig 1D). Specifically, the secretion levels of TNF-α, IL1RA, GMCSF, CXCL1, and CCL7 were significantly decreased
(p=0.0047, p=0.0049, p=0.0615, p=0.0004, and p=0.0091, respectively), while no significant changes were observed in
HC (p=0.8842, p=0.9380, p=0.9636, and p=0.3601) except for CCL7, which increased in response to stiffness
(p=0.0290). Moreover, the CCG drug suppressed MRTF-A translocation on hard substrates (IC50 0.4μM) and blocked
the expression of TNF-α, IL-1RA, and GMCSF regardless of stiffness or disease. Functional assays using the CCG drug
showed decreased phagocytosis of E. coli particles and an increase in the efferocytosis marker MERTK in SSc(Fig 1E&F).

Conclusion: Our analyses indicate nuclear translocation in SSc Mφ skin and confirm the presence of MRTF-A mRNA in
monocyte-derived Mφ. MRTF-A was shown to be translocated to the nucleus in culture on hard substrates, a process that
was suppressed by the CCG drug inhibitor. Blockade of MRTF-A reduced the release of multiple cytokines and growth
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factors, indicating a role for MRTF-A in modulating inflammation independent. Furthermore, inhibition of MRTF-A might
modulate macrophage phenotype from inflammatory to regulatory, as evidenced by decreased phagocytosis and increased
efferocytosis markers. Therapeutically targeting MRTF-A could potentially modulate pathogenicMφ in SSc

Disclosure: S. Lopez Garces: None;G. Lim: None; J. Liu: None;M. Choudhary: None; J. Vimalenthiran,: None; A. Tam:
None; D. Abraham: None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim,
2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6,
Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; B. Ahmed Abdi: None; R. Stratton: None.

Abstract Number: 0974

Number of Days Between Prior Low-dose Weekly Methotrexate
Administration and S1-RBD Antibody Response in Adults with Immune
Mediated Inflammatory Diseases Vaccinated Against COVID-19: Secondary
Analysis of the Vaccine Response On-Off Methotrexate (VROOM) Study Data

Abhishek Abhishek1, Nicholas Peckham2 and Jonathan Cook2, and the VROOM Study Author Group, 1University of
Nottingham, Nottingham, United Kingdom, 2Oxford University, Oxford, United Kingdom

Figure 1 MRTF-A mechanosensing modulates macrophages. A) Immunostaining of macrophages (CD68) and MRTF-A in SSc skin. B) Immunostaining of
MRTF-A translocation and inhibition with CCG-25780. C) MRTF-A mRNA in SSc macrophages in soft and stiff substrates. D) Multiplex cytokine ELISA
secreted bymacrophages in soft (4kPa) and stiff (50kPa) with and without inhibitor. E) Effect of inhibitor onMertK expression in SScmacrophages. F) E.coli
phagocytosis decreases with inhibitor in SSc macrophages. G summary findings of MRTF-A pathway in macrophages and response to CCG drug.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunosuppression attenuates immune response to vaccination. A 2-week interruption in low-
dose weekly methotrexate immediately after COVID-19 booster improved antibody response to vaccination. There is limited
evidence on whether the number of days between previous methotrexate dose and vaccination could affect the antibody
response. Our objectives were to explore whether the antibody response to COVID-19 booster was affected by the number
of days between previous methotrexate administration and vaccination in those that interrupted or did not interrupt metho-
trexate treatment for 2-weeks immediately after vaccination against COVID-19.

Methods: Data from the VROOM study were used. VROOM study was a multicentre, open-label, parallel-group, random-
ised, superiority trial conducted in rheumatology and dermatology clinics in the UK. Adults (aged ≥18 years) with immune-
mediated inflammatory diseases taking methotrexate (≤25 mg/week) for ≥3 months, who had received two COVID-19 vac-
cine doses were randomly assigned (1:1), to temporarily suspend methotrexate treatment for 2 weeks immediately after
COVID-19 booster vaccination or continue treatment as usual. S1-RBD antibody titres were measured 4 and 12 weeks after
COVID-19 booster vaccination.

Data from all randomly assigned patients with results for S1-RBD antibody titres, and self-reported information about day on
which they usually took methotrexate were included. Geometric mean titre (GMT) and 95% confidence interval (CI) of
S1-RBD antibody at weeks 4 and 12 were stratified by number of days since last methotrexate administration and trial arm.

Results: Data from 378 of the 383 patients enrolled into the VROOM study were included. Among them 190 were random-
ised to continue and 188 were randomised to suspend methotrexate for 2-weeks immediately after COVID-19 booster vac-
cination. In the continue methotrexate arm at 4-weeks, the S1-RBD antibody GMT (95% CI) was 5497 (3815, 7921) and
6448 (4210, 9877) in those that took their previous methotrexate dose 3 and 2 days before vaccination respectively, com-
pared to 24702 (14858, 41068) and 19705 (12669, 30649) in those that took their previous methotrexate dose 6 and 5 days
before vaccination respectively (Table 1). In the continue methotrexate arm at 12-weeks, the S1-RBD antibody GMT (95%
CI) was 4898 (3060, 7840) and 4408 (2725, 7130) in those that took their previous methotrexate dose 3 and 2 days before
vaccination respectively, compared to 17903 (10450, 30672) and 16087 (9928, 26066) in those that took their previous
methotrexate dose 6 days and 5 days before vaccination respectively (Table 2). In the suspend methotrexate arm at 4-
and 12-weeks, the GMT of the S1-RBD antibody varied according to the number days between previous methotrexate dose
and the day of vaccination against COVID-19 with overlapping 95% CIs (Tables 1, 2).

Conclusion: These findings suggest that vaccination against COVID-19 should be avoided on day 2 and day 3 after low-
dose weekly methotrexate administration in those that are unable to suspend low-dose weekly methotrexate treatment for
2-weeks after vaccination against COVID-19. Further confirmatory randomized controlled trials are needed to address this
question definitively.

S1-RBD antibody response at week 4 stratified by trial arm and number of days since previous methotrexate dose before vaccination against
COVID-19.
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Disclosure: A. Abhishek: Cadilla Pharmaceuticals, 9, Limbic consulting, 9, SOBI, 6, Uptodate, 9; N. Peckham: None;
J. Cook: None.

Abstract Number: 0975

Prevalence and Management of Patients with Comorbidities and Frailty
in New Onset Polymyalgia Rheumatica

Sebastian E. Sattui1, FRANK HARTMUT DR. BUTTGEREIT2, Merav Lidar3, Kerri Ford4, Stefano Fiore5, Lita Araujo4,
Timothy Beukelman6, Fenglong Xie7 and Jeffrey Curtis8, 1University of Pittsburgh, Pittsburgh, PA, 2Charité University
Medicine Berlin, Berlin, Germany, 3Rheumatology Unit, ShebaMedical Center, Tel Hashomer, Israel, 4Sanofi, Cambridge,
MA, 5Sanofi, Bridgewater, NJ, 6Foundation for Advancing Science, Technology, Education and Research, Birmingham, AL,
7University of Alabama at Birmingham, Birmingham, AL, 8The University of Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: PMR, a common inflammatory rheumatic disease in older adults, is primarily treated with glucocor-
ticoids (GC). A high comorbidity burden in PMR may increase the risk of GC toxicity. Frailty, characterized by poor health
outcomes and increased vulnerability to stressors is more frequent in PMR (17%)1 than in community dwelling elderly
(11%)2. There are limited data on the prevalence of patients with PMR and comorbidities or frailty that may warrant more per-
sonalized PMR management (earlier specialist care, screening, lower GC dose/faster taper). Here, we describe the preva-
lence and management of comorbidities, resulting from or worsening due to long-term GC use, and frailty in PMR.

Methods: Patients aged ≥50 years, without PMR or GCA history, ≥1 inpatient or ≥2 outpatient PMR ≥30–< 365 days apart
were identified fromMedicare claims from 10/1/2016 to 12/31/2019. Initial GC (prednisone equivalent) use had to be 7.5–25
mg/day ≤30 days after 1st inpatient code or from 1st outpatient to ≤30 days after 2nd outpatient code, ≥200 mg in first
≤30 days and continuous ≥ 4 months. Patients with seropositive RA, other systemic rheumatic disease, organ transplant,
multiple sclerosis, active malignancy treatment or prescription for methotrexate, leflunomide, azathioprine or IL-6 receptor
inhibitor during baseline were excluded.

We report the prevalence of comorbidities (based on diagnosis, procedure or drug codes) that might be relative contraindi-
cations to long term GC use and frailty (assessed with a validated claims-based frailty index [CFI]3; defined as CFI ≥0.24), GC
use, care by rheumatology, and screening with DXA.

Results: Of 5,499 patients with new onset PMR, at baseline 4.7%, 22.8% and 72.5%, had no, 1 and ≥2 comorbidities,
respectively and frailty was seen in 33.8% (Table 1).

S1-RBD antibody response at week 12 stratified by trial arm and number of days since previous methotrexate dose before vaccination against
COVID-19.
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Comorbidities and frailty increased over 3 years, with a 4-fold increase in moderate-severe frailty (Table 2). Patients with a
higher burden of comorbidities and who were frail were more likely to be on long term GCs (Table 3).

DXA was obtained ≤2 years prior to GC use to ≤3 months after in 42.8%, 72.4%, 56.7%, and 35.6% of all patients, those
with low BMD, those with fracture (other comorbidities range: 24.4%–49.6%) and those with moderate-severe frailty,
respectively. Although 57.4% of PMR patients visited rheumatology within the first 6 months, 36.7% did not in ≤3 years.
Rheumatology consultations for PMR were similar regardless of comorbidity or frailty.

Conclusion: Many new onset PMR patients had or developed comorbidities and frailty over 3 years, possibly due to GC,
PMR activity, aging or other factors. Frailty was higher than previously reported in PMR and community dwelling elderly
patients. Despite increased vulnerability to GC toxicity, no substantial difference was observed in GC use in frail patients,
possibly due to lack of highly effective alternative treatments. Additional measures are needed to improve access to rheuma-
tology care and BMD screening in patients with PMR.

References:

1. Sattui SE, et al. Rheumatology (Oxford). 2022
2. Collart RM, et al. J Am Geriatr Soc. 2012

Table 1. Baseline characteristics

Table 2. Prevalence of comorbidities and frailty over time
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3. Halawa OA, et al. Ophthalmology. 2023
4. Kim DH, et al. J Gerontol A Biol Sci Med Sci. 2018

Original presentation: EULAR 2024

Disclosure: S. Sattui: Amgen, 1, AstraZeneca, 5, Bristol-Myers Squibb Foundation, 5, Fresenius Kabi, 6, GlaxoSmithK-
line, 5, Sanofi, 1, 2; F. DR. BUTTGEREIT: AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5, Pfizer, 6, Sanofi,
2, 5, 6, Sparrow Pharmaceuticals, 1, 5;M. Lidar: AbbVie, 6, AstraZeneca, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Jans-
sen, 6, Novartis, 6, Pfizer, 6, Sanofi, 6; K. Ford: Sanofi, 3, 11; S. Fiore: sanofi, 3, 11; L. Araujo: Sanofi, 3, 11;
T. Beukelman: UCB, 2; F. Xie: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly,
2, 5, Genentech, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher
Medicine, 2, 5, Setpoint, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 0976

Assessment of Current Trends in Demographic and Clinical
Characteristics of Male Patients with Rheumatoid Arthritis in North India

BHARAT KUMAR SINGH1 and Seema Singh2, 1CK Birla Hospitals, Jaipur, JAIPUR, Rajasthan, India, 2RAJASTHAN
UNIVERSITY OF HEALTH SCIENCES, JAIPUR, Rajasthan, India

Table 3. Proportion of patients on GC and GC dose over time based on baseline comorbidity and frailty status
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gender differences in rheumatoid arthritis (RA) are well-established, with women more prone to
developing RA than men. However, understanding the impact of gender on disease prevalence, etiology, progression,
and outcomes is crucial. This study aims to assess the current trends in demographic and clinical characteristics, disease
activity, duration, deformities, extra-articular manifestations, and comorbid illnesses among male patients with RA in North
India

Methods: A retrospective study was conducted on male patients with RA attending a Rheumatology outpatient department
at a tertiary care hospital in North India from April 2015 to April 2023. The inclusion criterion was male patients meeting the
ACR/EULAR criteria for RA. Medical records were reviewed for demographic details, disease activity scores, extra-articular
manifestations, and comorbidities. Descriptive statistical methods were employed to summarize the data.

Results: The study enrolled 275 male patients with a mean age of 45.3 ± 11.1 years. A family history of RA was noted in
10.3% of patients. The median swollen and tender joint counts were 4.0 and 8.0, respectively. Common extra-articular man-
ifestations included subcutaneous nodules (23.6%), Sjogren’s syndrome (32.6%), and interstitial lung disease (20.2%). The
median VAS score was 40, and the median DAS was 5.4, with 53.7% of patients having severe disease activity. Disease

Extra Articular Manifestations in Male RA

Deformities
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duration was longer than 2 years for 51.9% of patients. Rheumatoid factor (RF) was positive in 62.4% of patients, and cyclic
citrullinated peptide was present in 39.4% of patients. Osteoporosis (22.1%) and hypertension (23.2%) were the most com-
mon comorbidities. Bilateral wrist deformities were prevalent in 42.5% of cases.

Conclusion:Overall observations indicate that, in our cohort, male patients with RA have severe disease with more deformi-
ties, with a significant number of patients having a disease duration of more than 2 years and presenting late. The presence
of subcutaneous nodules is the most common extra-articular manifestation. The study highlights the high prevalence of RF-
positive and cyclic citrullinated peptides, as well as common comorbidities such as osteoporosis and hypertension. Wrist
deformities were found to be prevalent joint deformities among male RA patients. These findings underscore the need for
early diagnosis and targeted management strategies for male RA patients and the need for studies in a larger population
to understand their unique clinical characteristics and comorbidities

Disclosure: B. SINGH: None; S. Singh: None.

Abstract Number: 0977

Vaccine Effectiveness and Safety of Recombinant Zoster Vaccine (RZV) in
Rheumatoid Arthritis (RA) Patient Populations Aged 50 Years and Older

Emily Rayens1, Lina Sy1, Lei Qian1, Jun Wu1, Bradley Ackerson1, Yi Luo1, Yanjun Cheng1, Antony Lin1, Zendi
Solano1, Justine De Jesus1, Britta Amundsen1, Ana Florea1, Jen Ku1, Elizabeth Chmielewski-Yee2, Driss Oraichi2,
Harry Seifert2, Huifeng Yun2 and Hung-Fu Tseng1, 1Kaiser Permanente Southern California, Pasadena, CA, 2GSK,
Rockville, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Individuals with rheumatoid arthritis (RA) are at higher risk of herpes zoster (HZ) compared to the
general population. This interim analysis evaluated the vaccine effectiveness (VE) of recombinant zoster vaccine (RZV)
against HZ and postherpetic neuralgia (PHN) and risk of flares in adults ≥50 years of age (YoA) with RA.

Co-Morbidities in Male RA
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Methods: We conducted a retrospective matched cohort analysis to evaluate VE of RZV in a large healthcare system. We
included adults ≥50 YoA with RA (≥2 encounters with ICD-10 codes for RA) who received 2 doses of RZV ≥28 days apart
during 04/01/2018 - 12/31/2021 and matched up to 1:3 to RZV unvaccinated individuals on age, sex, race/ethnicity, RA
medication category, and index date (date of second dose among vaccinated; unvaccinated match assigned same date),
with follow-up until 12/31/2022. Stratified Cox proportional hazards regression was used to estimate adjusted hazard ratios
and VE. Since RZV is licensed as 2 doses given 2–6months apart with flexibility of 1–2months between doses for those who
are or will be immunocompromised, VE against HZ was also assessed in adults who received 2 doses 4 weeks–6 months
apart. HZ diagnosis was identified by ICD-10 codes plus antiviral medications prescribed within 7 days. All HZ cases with
healthcare encounters 3–6 months after HZ diagnosis were chart reviewed for occurrence of PHN (persistent HZ-related
pain which could not be explained by other obvious causes).

Among adults who received ≥1 dose of RZV, we conducted a self-controlled case series analysis to assess the risk of RA
flare, defined as new-onset flare or disease worsening. Flares were identified through chart review of risk periods 30 days
following each vaccine dose and comparison periods of –90 to –61 days and 31 to 60 days relative to each dose. The inci-
dence of flares within 30 days after each dose of RZV was compared to that in the pre- and post-vaccination comparison
periods. The relative risk (RR) of RA flare was estimated using conditional Poisson regression.

Results: For the VE analysis of adults ≥50 YoA with RA (n=1926 vaccinated, 5746 matched unvaccinated), 79.1% were
female, 47.5%were non-Hispanic White, and the mean age was 69.4 years (standard deviation [SD] 9.4). Among adults with
RA who received 2 RZV doses, the incidence rate of HZ was 8.0 (95% confidence interval [CI]: 5.7, 11.2) per 1000 person-
years compared to an HZ incidence of 19.1 (95% CI: 16.6, 21.9) in the unvaccinated group. The overall adjusted VE of
2 doses of RZV against HZ was 60.7% (95% CI: 41.0%, 73.8%; Fig 1). The adjusted 2-dose VE against HZ for 4 weeks–
6 months between doses was similar (VE: 57.9% [95% CI: 34.4%, 73.0%]). Adults with RA who received 2 doses of RZV
had a PHN incidence of 0.2 (95% CI: 0.0, 1.7) per 1000 person-years compared to 1.9 (95% CI: 1.2, 3.0) in the unvacci-
nated group, with an adjusted VE of 88.7% (95% CI: 12.1%, 98.5%). Among 2606 adults ≥50 YoA with RA who received
≥1 dose of RZV (78.9% female, 45.0% non-Hispanic White, mean age 68.7 years [SD 9.2]), there was no increased risk of
RA flares during 30 days after RZV vaccination (RR 1.0 [95% CI: 0.8, 1.4]; Fig 2).

Conclusion: Among adults ≥50 YoA with RA, 2 doses of RZV were effective in preventing HZ and PHN with no new safety
concerns.

Figure 1. Vaccine Effectiveness of 2 Doses of Recombinant Zoster Vaccination in Preventing Herpes Zoster and Post herpetic Neuralgia Among
Adults with Rheumatoid Arthritis (n = 7672)

Figure 2. Risk of Flares After Recombinant Zoster Vaccination Among Adults with Rheumatoid Arthritis (n=2606)
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Disclosure: E. Rayens: GlaxoSmithKline(GSK), 5; L. Sy: Dynavax, 5, GlaxoSmithKline(GSK), 5, Moderna, 5; L. Qian:
Dynavax, 5, GlaxoSmithKline(GSK), 5, Moderna, 5; J. Wu: Genentech, 5, GlaxoSmithKline(GSK), 5, VoxelCloud, 5;
B. Ackerson: Dynavax, 5, GlaxoSmithKline(GSK), 5, Moderna, 5, Pfizer, 5; Y. Luo: GlaxoSmithKline(GSK), 5, Moderna,
5, Pfizer, 5; Y. Cheng: GlaxoSmithKline(GSK), 5; A. Lin: GlaxoSmithKline(GSK), 5; Z. Solano: Dynavax,
5, GlaxoSmithKline(GSK), 5; J. De Jesus: GlaxoSmithKline(GSK), 5; B. Amundsen: Gilead, 5, GlaxoSmithKline(GSK),
5; A. Florea: Gilead, 5, GlaxoSmithKline(GSK), 5, Moderna, 5, Pfizer, 5; J. Ku: GlaxoSmithKline(GSK), 5, Moderna, 5;
E. Chmielewski-Yee: GlaxoSmithKline(GSK), 3, 11; D. Oraichi: GlaxoSmithKline(GSK), 3, 11; H. Seifert:
GlaxoSmithKline(GSK), 3; H. Yun: GlaxoSmithKline(GSK), 3, 11; H. Tseng: GlaxoSmithKline(GSK), 5, Moderna, 5.

Abstract Number: 0978

Associations of Fire Smoke and Other Pollutants with Incident
Rheumatoid Arthritis and Rheumatoid Arthritis-Associated Interstitial
Lung Disease

Vanessa Kronzer1, Yangyuna Yang2, Punyasha Roul3, James Crooks4, Cynthia Crowson1, John Davis1, Jeffrey Sparks5,
Jeffrey Pierce6, Katelyn O’Dell7, Sauer brian8, grant Cannon9, Joshua Baker10, Ted Mikuls2 and Bryant England2, 1Mayo
Clinic, Rochester, MN, 2University of NebraskaMedical Center, Omaha, NE, 3UNMC, Omaha, NE, 4National Jewish Health,
Denver, 5Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA, 6Colorado State
University, Fort Collins, 7George Washington University, Washington DC, 8Salt Lake City VA/University of Utah, Salt Lake
City, UT, 9University of Utah and Salt Lake City VA, Salt Lake City, UT, 10Department of Medicine, Perelman School of
Medicine University of Pennsylvania, Philadelphia, PA
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Background/Purpose: Wildfires have burned increasing acreage in the United States (US) since the 1980s, releasing
record and alarming levels of particulate matter smaller than 2.5 microns (PM2.5,). In addition, respiratory tract irritation is
associated with rheumatoid arthritis (RA). Therefore, we aimed (1) to determine the associations between fire smoke
PM2.5 and other pollutant exposures with the risk of RA and RA-associated interstitial lung disease (RA-ILD) and (2) to iden-
tify the timing of any such associations.

Methods: In this case-control study using national Veterans Affairs (VA) data, we identified incident RA and RA-ILD cases
using validated algorithms (positive predictive values >90% and 81%, respectively). We matched each case to up to 10 con-
trols on age, gender, and VA enrollment year. Seropositivity was based on electronic health record laboratory data. The pri-
mary exposure was mean daily fire smoke PM2.5 at least one year before RA diagnosis, obtained from a fused product of
ground pollutant monitoring and satellite imagery. Other pollutants included carbon monoxide, nitrogen oxides (NOx),
ozone, overall PM2.5, PM10, and sulfur dioxide (SO2). Pollutant exposures were also evaluated by time periods before RA
(1-3 years, 3-5 years, >5 years). We used conditional logistic regression models to estimate adjusted odds ratios (aOR) with
95% confidence intervals (CI) for incident RA and RA-ILD, adjusted for age, gender, enrollment year, duration of pollutant
exposures, race and ethnicity, body mass index, and smoking status.

Figure 1. Forest plot depicting associations of fire smoke PM2.5 with risk of RA by exposure time period. Models are per 1 μg/m3 increase in
PM2.5 and adjusted for age, sex, enrollment, duration of pollutant exposure data, race and ethnicity, body mass index, and smoking status. RA
= rheumatoid arthritis.
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Results:We identified 9,701 incident RA cases (mean age 65, 86% male), including 531 RA-ILD cases (mean age 69, 91%
male), and 68,852 matched controls (Table 1). Fire smoke PM2.5 was not associated with RA overall (aOR 1.07, 95% CI
0.92-1.23, Table 2), but was associated in the 1-5 years before RA onset (aOR 1.13, 95% CI 1.02-1.26, Figure 1). Fire
smoke PM2.5 was associated with RA-ILD (aOR 1.98, 95% CI 1.08-3.62 per 1 μg/m3). Increased levels of NOx were also
associated with RA (aOR 1.16, 95% CI 1.06-1.27 for highest vs. lowest quartile, Table 2). Ozone (aOR 1.19, 95% CI
1.06-1.34) and PM10 (aOR 1.25, 95% CI 1.10-1.43) were associated with seronegative, but not seropositive, RA. Carbon
monoxide, overall PM2.5, and SO2 were not, or negatively, associated with risk of RA and RA-ILD (Table 2).

Conclusion: Increased levels of fire smoke PM2.5 are associated with RA-ILD, while fossil fuel-related NOx, ozone, and
PM10 are associated with RA. Therefore, improved pollutant monitoring infrastructure and prevention strategies are needed.

Disclosure: V. Kronzer: None; Y. Yang: None; P. Roul: None; J. Crooks: None; C. Crowson: None; J. Davis: Girihlet,
10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical, 10; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; J. Pierce: None; K. O’Dell: None; S. brian: None; g. Cannon:
None; J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; T. Mikuls: Elsevier, 9, Horizon Ther-
apeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCBPharma, 2,Wolters Kluwer Health (UpToDate), 9;B. England: Boehringer-Ingelheim, 5.

Abstract Number: 0979

The Joint Project: A Community-Based, Barangay Health Worker-Led
Screening Program for Childhood Musculoskeletal Disorders in a
Barangay in San Pedro, Laguna, Philippines

Ma Theresa Collante1 and Leilani Mercado-Asis2, 1University of Santo Tomas, San Pedro, Laguna, Philippines,
2University of Santo Tomas, Man, National Capital Region, Philippines
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Background/Purpose:Musculoskeletal diseases (MSD) are relevant across the life-course – from childhood to older age. In
children, the most common MSD are fractures, scoliosis, arthritis syndromes, and connective tissue diseases and these are
among the largest contributors to the need for rehabilitation services. Left untreated or diagnosed late, MSD can cause
physical and psychosocial impairment and greatly affect growth and development, education, and future health. Because
of the significant burden of morbidity of untreated childhood MSD, coupled by the limited number of pediatric rheumatolo-
gists in the Philippines, increased MSD awareness in the community-level, early detection through community-based
screening by equipped Barangay Health Workers (BHW), and timely referral and treatment or rehabilitation are important
actions to prevent severe or permanent disability from MSD. Potentially upscaling The Joint Project in other barangays in
the Philippines will support the United Nations Sustainable Development Goals of decreasing premature mortality from
non-communicable disease and reducing poverty because income or opportunity loss due to disability.

Methods: The project was implemented in seven phases: (1) permissions and coordination, (2) community needs assess-
ment through key informant interviews, focused group discussions, and town halls, (3) validation of the Filipino version of
the PGALS tool, (4) seminar-workshop on childhood MSD for the BHW, (5) community lectures on childhood MSD by the
BHW, (6) creation of a referral system for childhood MSD, and (7) endorsements and monitoring.
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Results: Permissions from the barangay captain, city health officer, and BHW head to conduct the project were sought, fol-
lowed by a courtesy call and ocular visit to the City Hall, the Rural Health Unit (RHU) and Barangay Langgam community. A
total of six BHW were attended the seminar-workshop-all females, married, college graduates, and working full-time at the
RHU for at least five years. The seminar-workshop was able to equip them with the knowledge and skills necessary for child-
hood MSD screening was achieved. The BHW were able to utilize the validated pGALS tool with ease. The BHW and the
RHU were oriented of the newly-created referral network system of eight health facilities to facilitate the care of cases
detected in the community. Post-activity evaluation and monitoring, including an echo lectures on childhood MSD by
BHW in the form of lay fora, showed increased awareness of the barangay on childhood MSD. Furthermore, it was found
that having BHW as screeners had high acceptability among the local government, the local health workers, and the resi-
dents of the community.

Conclusion: Because of the significant undesirable effects of childhood MSD on mobility, quality of life, and socio-economic
status, increasing the awareness of the community on childhood musculoskeletal health and early identification of MSD for
prompt referral are imperative. In a resource-limited country like the Philippines, harnessing the skills of BHW in promoting
musculoskeletal health and in MSD screening in the community setting can be effective in preventing disability and other
morbidity from undiagnosed and untreated childhood MSD.

Disclosure: M. Collante: None; L. Mercado-Asis: None.

Abstract Number: 0980

Ambient Air Pollution and Initiation of bDMARDs in Newly Diagnosed
Rheumatoid Arthritis: A Nested Case-Control Study of NIH All of Us
Cohort

Jiayi Zheng1, Nevena Barjaktarovic2 and Liangjing lu3, 1Washington University School of Medicine, St. Louis, MO, 2The
Wright Center for Community Health, South Abington Township, PA, 3Renji Hospital, Shanghai Jiao Tong University
School of Medicine, Shanghai, China (People’s Republic)

Conceptual framework for a screening program to decrease the incidence or prevalence of disability and premature mortality from childhood mus-
culoskeletal disorders (adapted from Andermann A et al, 2010)
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ambient air pollution is a mixture of solid particles and gaseous pollutants derived from fossil fuel
combustion and vehicle exhaust. Previous research has linked ambient air pollution with the onset of autoimmune diseases.
This study aims to investigate the relationship between air pollution exposure and the initiation of bDMARDs in patients newly
diagnosed with rheumatoid arthritis (RA).

Methods: Data was obtained from NIH All of Us Research Program (v7). RA patients were identified by at least 3 inpatient or
outpatient visits with ICD-9, ICD-10 or SNOMED codes of RA in the EHR. Participants who received RA diagnosis between
January 1, 2008 and December 31, 2015 were included in this study. Cases were defined as RA patients who received
bDMARDs including etanercept, adalimumab, infliximab, golimumab, certolizumab, abatacept, and tocilizumab within 1 year
of RA diagnosis. For each case, 5 controls were matched based on sex, age of RA diagnosis, race/ethnicity, and disease
duration. Ambient air pollution data for PM2.5, NO2 and O3 were sourced from NASA’s Socioeconomic Data and Applica-
tions Center (SEDAC)1-3. Exposure to air pollutants was estimated based on the participants’ 3-digit zip code at enrollment.
To assess the potential impact of pollution over time, we calculated averages for 3-month, 6-month, 9-month, and
12-month periods prior to bDMARD initiation. Conditional logistic regression was conducted to evaluate the odds of
bDMARD initiation in relation to per interquartile range (IQR) increase in air pollutant concentrations. To address possible cor-
relations among air pollutants, we calculated Pearson correlation coefficients (r) for pollutant pairs.

Table 1: Demographic Information of Cases and Matched Controls

Table 2: Adjusted Odds Ratios for bDMARD Initiation per Interquartile Range (IQR) Increase in Air Pollutant Concentrations

2016
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Results: We identified 206 cases and 1030 controls (Table 1). The average PM2.5, NO2 and O3 concentrations during the
month of bDMARD initiation were 8.91 ± 3.34 μg/m3, 20.69 ± 10.22 ppb and 37.32 ± 8.97 ppb, respectively. We found
increased odds of bDMARD initiation per IQR increase in PM2.5 concentrations, with adjusted odds ratios (aORs) of 1.32
(95% CI 1.01 – 1.71) for the 3-month average, 1.63 (95% CI 1.21 – 2.18) for the 6-month average, 1.62 (95% CI 1.18 –

2.23) for the 9-month average, and 1.66 (95% CI 1.18 – 2.34) for the 12-month average. We also observed a negative rela-
tionship between O3 concentrations and bDMARD initiation, with aORs of 0.68 (95% CI 0.55 – 0.85) for the 3-month aver-
age, 0.66 (95% CI 0.52 – 0.83) for the 6-month average, 0.54 (95% CI 0.41 – 0.72) for the 9-month average, and 0.54 (95%
CI 0.41 – 0.70) for the 12-month average. No association was found between NO2 exposure and bDMARDs initiation
(Table 2). There was a modest positive correlation between PM2.5 and NO2 (r = 0.32) and weak negative correlations
between PM2.5 and O3 (r = -0.17), as well as NO2 and O3 (r = -0.23) (Table 3).

Conclusion: Our study suggests that higher PM2.5 levels are associated with increased bDMARD initiation in newly diag-
nosed RA patients, while higher O3 levels are linked to decreased initiation. The associations were consistent across various
exposure periods. Further studies on larger cohorts are needed to confirm the results.

Reference: 1. Di, Environ Int. 2019; 2. Di, Environ Sci Technol. 2020; 3. Requia, Environ Sci Technol. 2020

Disclosure: J. Zheng: None; N. Barjaktarovic: None; L. lu: None.

Abstract Number: 0981

The Causal Effect of Sex Hormone-related Drugs on the Risk of
Osteoarthritis - A Mendelian Randomization Study

Xing Xing1, Ziyuan Shen2, Jianan Zhu3, Yining Wang2, Xingzhong Jin4 and Guoqi Cai2, 1Department of Epidemiology and
Biostatistics, School of Public Health, Anhui Medical University, Baltimore, MD, 2Department of Epidemiology and
Biostatistics, School of Public Health, Anhui Medical University, Hefei, China (People’s Republic), 3Department of
Biostatistics, School of Public Health, New York University, New York, NY, 4Centre for Big Data Research in Health,
University of New South Wales, Sydney, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) is a prevalent joint disorder characterized by joint pain, disability, and the loss of
articular cartilage, imposing a significant burden on patients worldwide. Despite its widespread impact, effective treatments
for OA are still elusive. Existing evidence from observational and animal studies suggests that sex hormones (e.g. estrogen

Table 3: Correlation Coefficients for the Estimates of Air Pollutant Concentrations
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and testosterone) play an important role in OA symptoms and joint structural changes. However, there were limited number
of randomized clinical trials focusing on the effect of sex hormone-related drugs on OA. Therefore, this Mendelian random-
ization study aimed to explore the causal effect of sex hormone-related drugs on the risk of OA.

Methods: The classification of sex hormone-related drugs was based on the WHO-endorsed Anatomical Therapeutic
Chemical (ATC) classification system (https://atcddd.fhi.no/atc_ddd_index/), including systemic hormonal contracep-
tives, androgens, estrogens, progestins, gonadotropins and other ovulation stimulants, antiandrogens, other sex hor-
mones and reproductive system regulators. The target genes of sex hormone-related drugs were identified using
DrugBank (https://go.drugbank.com/). Whole-blood expression quantitative trait loci (eQTL) data from eQTLGen were
used to assess the association between genetic instrumental variables and the expression of target genes which were
the exposure of this study. The outcomes of this study included 10 OA-related traits from a meta-analysis of genome-
wide association studies, including OA at any site, knee OA, hip OA, knee and/or hip OA, total knee replacement, total
hip replacement, finger OA, thumb OA, hand OA, and spine OA). The summary-data-based mendelian randomization
(SMR) analysis was used to estimate the association between changes in target gene expression and OA-related traits.
As a sensitivity analysis, the heterogeneity in dependent instruments (HEIDI) test was performed to test the hypothesis
that the association detected by the SMR test was due to pleiotropic association with a PHEIDI < 0.01 rejecting the null
hypothesis. Colocalization analysis was performed to test whether the exposure and outcome were affected by the
same causal variants. A posterior probability of hypothesis 4 (PPH4) greater than 0.8 was used as a cut-off to indicate
evidence of colocalization.

Results: Twelve drug targets were identified through DrugBank. Six eQTLs of drug targets, namely SRD5A1, ESR1,
ESR2, NR3C2, NR3C1 and GNRHR2, were included from eQTLGen. After Bonferroni adjustment, we found the follow-
ing associations between eQTLs and OA-related traits were statistically significant: 1) ESR1 and spine OA (β=-0.177,
standard error (SE) = 0.082, P=0.032); 2) ESR1 and knee and hip OA (β=-0.099, SE=0.050, P=0.048); 3) ESR2 and
hip OA (β=-0.117, SE=0.050, P=0.020); and 4) NR3C1 and knee OA (β=-0.255, SE=0.0129, P=0.048)). The HEIDI
tests of significant results showed that our findings were robust (PHEIDI < 0.01). No evidence of colocalization was found
(PPH4 < 0.8).

Conclusion: High expression of ESR1, ESR2, and NR3C1 was protective against knee, hip, and/or spine OA, and could be
the targets of future drug development for OA.

Disclosure: X. Xing: None; Z. Shen: None; J. Zhu: None; Y. Wang: None; X. Jin: None; G. Cai: None.
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Urinary Incontinence Among Individuals with Systemic Lupus
Erythematosus

Gabriel Salazar1, Jinoos Yazdany2, Courtney Hoge3, S. Sam Lim3, Scott Bauer2 and Laura Plantinga4, 1University of
California, San Francisco, SF, CA, 2UCSF, San Francisco, CA, 3Emory University, Atlanta, GA, 4University of California,
San Francisco, San Francisco, CA
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Background/Purpose: Although urinary symptoms are often reported by people with SLE and may substantially affect
quality of life, little is known about the burden of urinary incontinence (UI) in people with SLE. Our primary objective was to
estimate its burden among a predominantly Black, population-based U.S. cohort of adults with SLE. Secondarily, we sought
to understand the association of SLE activity and related organ damage with UI in this population.

Methods: Participants were recruited for a one-time visit (10/2019-5/2022) from an ongoing population-based cohort of
adults meeting validated criteria for SLE in metropolitan Atlanta [Georgians Organized Against Lupus (GOAL)]. Participants
self-reported presence, type, severity, and frequency of UI over the last 12 months, as well as amount of bother from UI
and its effect on activities of daily living (ADLs), via an adapted National Health and Nutrition Examination Survey instrument.
SLE activity was measured via the Systemic Lupus Activity Questionnaire (SLAQ; higher scores = higher disease activity).
Cumulative SLE-associated overall organ, neuropsychiatric, and musculoskeletal damage were determined via the Brief
Index of Lupus Damage (BILD; higher scores = greater degree of SLE-mediated organ damage). We evaluated the associ-
ations of SLAQ and BILD scores, as well as musculoskeletal and neuropsychiatric damage, with UI (defined as any leakage
at least a few times a month over the last 12 months) using multivariable logistic regression adjusting for demographic (age,
sex, race, education) and clinical (disease duration, body mass index) characteristics and reported adjusted odds ratios
[aOR] and 95% CIs.

Results: Among N=425 participants who completed the questionnaire (mean age, 46.2; 91.7% female; 81.9% Black;
median participant SLAQ and BILD scores, 11 and 2), more than one-third (36.1%) reported UI, with mixed-type UI being
most common (Figure 1). Most (60.8%) participants with UI experienced leakage at least a few times a week (Figure 2A), with
nearly half (49.0%) noting more than small drops with urine leakage (Figure 2B). Participants with UI commonly reported that
it bothered them (39.7%) (Figure 2C) and affected their ADLs (18.8%) (Figure 2D) very much or greatly. After full adjustment,
higher disease activity was associated with 2.0- and 1.9-fold higher odds of any and mixed UI, respectively; while SLE-
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associated organ damage was associated with 37% and 45% higher odds of any and mixed UI (Figure 3). Neuropsychiatric
(but not musculoskeletal) damage was statistically significantly associated with increased odds of any (aOR 2.20, 95% CI
1.22-3.94) and mixed (aOR 3.21, 95% CI 1.62-6.35) types of UI.

Conclusion: Prevalence of UI among those with SLE may be high relative to the general U.S. adult population (�33%). The
burden of UI, in terms of severity, frequency, and effect on individuals, was substantial in this study. Clinicians should con-
sider screening for UI among SLE patients, particularly those with greater disease activity or neuropsychiatric damage. Fur-
ther research is necessary to identify at-risk individuals and effective strategies for managing UI and its associated burden for
individuals with SLE.

Disclosure: G. Salazar: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2;
C. Hoge: None; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5;
S. Bauer: None; L. Plantinga: None.
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Life Satisfaction in Adults Living with Arthritis – a Cross-Sectional Analysis
of the 2022 National Health Interview Survey

Aleksander Lenert1, Mary E. Charlton1, Jacob J. Oleson1, Robyn Domsic2 and Polly Ferguson3, 1University of Iowa, Iowa
City, IA, 2Division of Rheumatology and Clinical Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA,
3University of Iowa Carver College of Medicine, Iowa City, IA
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Background/Purpose: General well-being, an individual’s subjective assessment of their life overall, may be impacted by
arthritis. It is unclear if adults with arthritis have lower life satisfaction. We evaluated the relationship of arthritis with life satis-
faction in adults from the National Health Interview Survey (NHIS).

Methods: Data Source. The NHIS is a cross-sectional US household-based annual survey, which employed a stratified
cluster sample design to select the sample of dwelling units from commercial address lists. A randomly selected adult per
household completed computer-assisted personal interviewing and telephone interviews (response rate=47.7%).

2020
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Study Cohort. Respondents ≥18 years of age with complete data from 2022 NHIS were included. Our final sample size was
27,409 adults.

Primary Outcome. Life satisfaction was assessed by the question: “In general, how satisfied are you with your life? Are you
very satisfied, satisfied, dissatisfied, or very dissatisfied?”. Responses were dichotomized into satisfied (very satisfied/satis-
fied) or dissatisfied (very dissatisfied/ dissatisfied) groups for analyses.

Explanatory Variables. Prevalent arthritis was assessed by the question: “Have you EVER been told by a doctor or other
health professional that you had some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?”. This represents
the construct of chronic musculoskeletal rheumatic diseases amongst adults. Additional key demographics and medical
comorbidities were included in analyses.

Statistical Analysis. To account for the complex NHIS sampling design, including stratified cluster sampling, we used a
design-based analysis approach. Analyses included information for stratum, clustering and sample weights. We performed
analysis of categorical variables with life satisfaction with the second order Rao-Scott Chi-square test to adjust for design-
effect. Next, multivariable logistic regression analyses were performed (in SAS), and two models were fit (Model1: all explan-
atory variables; Model2: without depression and anxiety).

Results: Sample characteristics are shown in Table 1. 26.43% of subjects reported prevalent arthritis. A second-order Rao-
Scott Chi-square test for the association of arthritis and life satisfaction was significant (97.9528, df = 1, p< 0.0001), with an
unadjusted odds ratio (OR) of 0.4462 (95% CI 0.3885-0.5125) (Table 2).

Multivariable logistic regression modeling of explanatory variables with life satisfaction is shown in Table 3. Individuals with
arthritis had decreased odds of life satisfaction (Model1: aOR = 0.678 [0.578, 0.794], p < .0001; Model2: aOR = 0.443
[0.379, 0.518], p < .0001) compared with individuals without arthritis. Depression and anxiety reduced the effect of arthritis
on life satisfaction; however, arthritis had an independent effect when adjusting for all covariates.

2021
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Conclusion: Individuals living with arthritis had decreased odds of reporting life satisfaction compared to those without
arthritis. Comorbid depression and anxiety may be confounders as they reduce the independent effect of arthritis on life sat-
isfaction. Therapeutic strategies amongst adults with arthritis should address life satisfaction.

Disclosure: A. Lenert: None; M. Charlton: None; J. Oleson: None; R. Domsic: AstraZeneca, 2; P. Ferguson: None.

Abstract Number: 0984

Predicting Risk of Infection in Hospitalized Patients with Rheumatic
Diseases from the MIMIC-IV Clinical Database: A Machine Learning
Approach

Mario Felix1 and Lais Osmani2, 1Yale, Hamden, CT, 2Yale, New Haven, CT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatic diseases often require immunosuppressive treatment, increasing the risk of infection.
Clinicians frequently face challenges distinguishing between infection and disease flare in these patients, as both can present
with similar symptoms. This study aims to develop a machine learning model to predict the risk of infection in hospitalized
patients with rheumatic diseases, using data from the MIMIC-IV clinical database, to aid in clinical decision-making and
improve patient outcomes.

Methods: Data were extracted from the MIMIC-IV v2.2 database, encompassing 431,231 admissions and 299,712 unique
patients. Patients with rheumatic disease diagnoses were identified using ICD-9 and ICD-10 codes. Initial laboratory results,
vital signs, microbiology culture results, and discharge summaries were collected. A final dataset of 2841 admissions was
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prepared, with 918 positive and 1923 negative culture results, indicating class imbalance. Feature selection was performed
using recursive feature elimination, and models were developed using Logistic Regression, Random Forest, and XGBoost
algorithms. Hyperparameter tuning was conducted via random search with 5-fold cross-validation, focusing on optimizing
F1-score due to class imbalance. Model explainability was assessed using SHAP.

We used the recursive feature elimination algorithm to narrow the feature variable space to 33 features based on F1-score

Performance metrics including classification report, confusion curve, and ROC and Precision-Recall curves using our best performing algorithm
(Logistic Regression with L2 regularization) on the test set

SHAP summary plot identifying key features impacting model predictions

2023

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The optimal Logistic Regression model, with L2 regularization, achieved superior performance with F1, recall, and pre-
cision scores of 0.52 on the validation set and 0.53 on the test set. The SHAP summary plot identified key features impacting
model predictions, including specific rheumatic diagnoses and the presence of immunosuppressive medications. The model
demonstrated a balanced approach in predicting infections, minimizing false negatives, which is critical in this patient population.

Conclusion: The machine learning model developed shows promise in predicting the risk of infection in hospitalized patients
with rheumatic diseases. Key predictors included laboratory results, rheumatic diagnoses, and immunosuppressive medications.
Despite limitations such as class imbalance and missing vital signs, the model serves as a proof of concept for using machine
learning to assist clinicians in differentiating between infection and disease flare in this complex patient group. Future work will
focus on improving model performance and incorporating patient-reported symptoms using natural language processing.

Disclosure: M. Felix: None; L. Osmani: None.

Abstract Number: 0985

Specific Causes for Hospitalization in Persons with Inflammatory
Arthritis Conditions and Gout: A Systematic Review

Kara Irwin, Ran Huo, Alandra Ward, Ciana Sudheer, Allan Li, Claire Barber and Cheryl Barnabe, University of Calgary,
Calgary, AB, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Knowing which diagnoses result in a high frequency of hospitalization in persons with inflammatory
arthritis (IA) and gout can inform health system planning and interventions to reduce avoidable acute care use. This review
sought to estimate the proportion (%) and/or rate (events per 100 person years) reported in the literature of specific reasons
for hospitalization in those with IA or gout.

Methods: A systematic review was conducted in EMBASE and Medline online databases for the period of January 2000 to
January 2024. Search terms were related to hospitalization and the inflammatory arthritis (IA) condition of interest (RA, PsA,
AS, JIA, and/or gout). All stages of screening and review were completed independently by two researchers and discrepan-
cies were solved by consensus. Specific reasons for hospitalization were assigned into 1 of 8 categories (arthritis condition-
specific, ambulatory care sensitive conditions, infection, cardiac, respiratory, musculoskeletal, cancer, and psychiatric). A
meta-analysis to determine the mean proportion (%) and rate (per 100 person years) of hospitalization for each type of IA
by specific hospitalization category was conducted.

Results: From 8038 studies identified by the search terms, 165 studies met inclusion criteria, with two thirds (68%) reporting
data from a RA cohorts, while JIA made up just 2% of the included cohorts. Meta-analysis of cohorts identified an overall
mean age of participants of 58 years, and 64% were female.

Meta-analysis of the proportion of cohort members hospitalized for their IA condition, determined the highest frequencies
were for RA (11.4%) and PsA (11.2%), followed by AS (9.0%), and Gout (7.0%). Proportion hospitalized for ambulatory care
sensitive conditions was highest in PsA (11.6%) followed by gout and RA at 7.7% and 5.6% of cohort members respectively;
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an estimate for AS could not be made as there was only 1 study. Admissions for infection was also highest in PsA (8.2%),
then for RA (7.8%), and AS (5.5%), with too few studies available for gout for estimation. Cardiac related hospitalizations
were again highest in PsA (14.4%) compared to the other IA conditions (gout 6.6%, AS 3.8%, RA 3.4%).

Too few studies were available to complete meta-analysis for JIA, as well as for specific respiratory, musculoskeletal, cancer,
and psychiatric admissions for all types of IA. Reporting of hospitalization rates for specific reasons was infrequent in the lit-
erature and therefore, also could not be reported on.

Conclusion: The available literature for specific causes of hospitalizations in patients with IA and gout conditions primarily
described arthritis condition-specific flares, ambulatory care sensitive conditions, infections, and cardiac- related admis-
sions. Overall, PsA cohorts had the highest proportion of admissions for these specific reasons and IA flares had the highest
proportion of hospitalizations of the specific reasons examined.

Disclosure: K. Irwin: None; R. Huo: None; A. Ward: None; C. Sudheer: None; A. Li: None; C. Barber: None;
C. Barnabe: Amgen, 6, Janssen, 6.

Abstract Number: 0986

State-and-County-Level Social Vulnerability Index and Trends in Systemic
Lupus Erythematosus-Related Mortality in the U.S

Omer Pamuk1, Ansaam Daoud2, Hasan Cetin3 and Marina Magrey4, 1University Hospitals Cleveland Medical Center/
Case Western Reserve University, Cleveland, OH, 2Case Western Reserve University/University Hospitals, Akron, OH,
3Cleveland Clinic Cole Eye Institute, Cleveland, OH, 4Case Western Reserve University School of Medicine/University
Hospitals, Richfield, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Epidemiological studies have shown significant health disparities in systemic lupus erythematosus
(SLE). The Centers for Disease Control and Prevention (CDC) developed the social vulnerability index (SVI) to identify com-
munities that may be at high risk for specific diseases or events. In this study, we aimed to investigate the relationship
between state- and county-level SVI and changes in SLE-related age-adjusted mortality rates (AAMRs) over a 20-year
period in the U.S.

Meta-Analysis of Proportion Admitted to Hospital for Specific Conditions by Type of Inflammatory Arthritis
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Methods: SLE-related AAMR data were obtained from the CDCWONDER. Data were extracted from 1999 through 2020 in
two 11-year periods: 1999-2009 and 2010-2020. Additionally, data from both periods were pooled to obtain the SLE-
related AAMR over the entire study period. The CDCWONDER algorithm defines cause-specific mortality rates as unreliable
with raw counts below 20 for any location.

SVI data for 2009 and 2020 were obtained from the CDC Agency for Toxic Substances and Disease Registry, which ranks
every U.S. census tract on social factors using the American Community Survey data. The SVI ranks census tracts on
15 social factors, and further groups them into four related themes: socioeconomic status (SES), housing and transportation
(HT), minority status (MS), and household composition (HC). State-level SVI categories were created by computing CDC
county-level SVI estimates as weighted aggregates. All states were classified into three categories based on their weighted
SVI scores: Tertile 1 (0.10-0.32), Tertile 2 (0.33-0.53), and Tertile 3 (0.54-0.90). Higher SVI scores and tertiles correspond to
a higher burden of factors that result in social vulnerability.

Results: Compared to the first and second tertiles of SVI, U.S. states in the third tertile exhibited higher SLE-related average
AAMR. Within third tertile states, SLE-related average AAMRs were also notably higher in females, White, and non-Hispanic
populations compared to first and second tertiles due to their SVI scores. Among males, SLE-related AAMR was higher in
the third tertile states compared to the second tertile (Table 1). There were no significant differences in SLE AAMRs among
black and Hispanic populations across states.

For US counties, AAMR data for SLE was available in only 265 counties from 50 states. We evaluated the relationship
between SLE-related AAMR and SVI scores. Our analysis showed that SLE-related AAMRs significantly correlated with
SVI scores in these counties (r=0.61, R2=0.38, p< 0.0001). In addition, we analyzed the relationship between SLE-related
AAMRs and various SVI sub-categories. SLE-related AAMR correlated with scores of SES (r=0.65, R2=0.42), HC (r=0.44,
R2=0.19), MS (r=0.39, R2=0.15) and HT (r=0.4, R2=0.16) (p values < 0.001).

To analyze changes during the study period, we estimated AAMRs for SLE in two periods (1999-2009 and 2010-2020). We
detected a weak inverse correlation between the decline of AAMR and SVI scores (r=-0.21, R2=0.043, p=0.025).

Conclusion: Our study showed that SVI is a good predictive parameter for SLE mortality, especially for female and White SLE
patients. In recent two decades, SLE-related mortality declined more prominently in regions with low levels of social vulnerability.

Disclosure: O. Pamuk: None; A. Daoud: None;H. Cetin: None;M.Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novar-
tis, 2, Pfizer, 2, UCB Pharma, 2, 5.

Table 1. SLE-related AAMRs in various states by tertile of SVI
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Abstract Number: 0987

Correlates of Depression in Individuals with Chronic Fatigue Syndrome

Joan Morny1, Raheem Robertson1, Terrylyna Baffoe-Bonnie2, Ufuoma Mamoh3, Soziema Salia4 and Ehizogie Edigin5,
1Piedmont Athens Regional Medical Center, athens, GA, 2Medstar Health Union Memorial Hospital, Baltimore, MD,
3Medstar Union Memorial Hospital, Baltimore, MD, 4MedStar Union Memorial Hospital, Towson, MD, 5The University of
Texas Health Science Center, houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic fatigue syndrome (CFS) is a multifaceted illness with a wide range of
symptoms. It shares similar symptomatology with depression. In situations where patients have both comorbidities,
the management of CFS becomes very challenging. Small, scaled studies have shown a significant prevalence of
depression among patients with CFS, but estimates, and predictors of depression in national representative samples
are lacking. Our objective is to evaluate the prevalence and predictors of depression in US adults with chronic fatigue
syndrome.

Methods: The 2021 and 2022 National Health Interview Survey Data was used for this cross-sectional study. Adults
with chronic fatigue syndrome were the study’s population. The dependent variable was depression. Age (<
40, 40 – 64, & ≥ 65 years), gender (male & female), race (white, blacks or African Americans, Asians, & Others),
insurance status (insured & uninsured), BMI (obese and non-obese), and ratio of income to poverty (< 1 & ≥ 1)
were the predictors of interest. A sampling weight was applied in the analysis. Baseline characteristics were
reported as mean (SD) and count (percentage). A binary logistic regression was used to assess the predictors of
depression in the adults with CFS.

Results: We identified 613 respondents which represented 2.5 million US adults with chronic fatigue syndrome. Mean
(SD) years was 53.7 (0.8) years, 416 (66.3%) were females, and 480 (80.6) were of white race. About 415 (68.9%) of them
were living with depression. As compared to respondents who were ≥ 65 years, those who were < 40 years were four
and a half times more likely to report depression (OR 4.6, CI 2.3 – 9.2; p< 0.001) while those who were 40 - 64 years of
age were twice likely to report depression (OR 2.00, CI 1.25 – 3.19; p=0.004). As compared to their counterparts, respon-
dents who were male (OR 0.69, CI 0.44 – 1.09; p=0.113), obese (OR 0.90, CI 0.58 – 1.41; p=0.658), insured (OR 1.08, CI
0.35 – 3.31; p=0.900), with a college degree (OR 0.75, CI 0.45 – 1.27; p=0.291), and a ratio of income to poverty of ≥
1 (OR 1.67, CI 0.96 – 2.90; p=0.067) were not more likely to report depression. The race of respondents with CFS did not
statistically predict being depressed.

Conclusion: Among adults with Chronic Fatigue Syndrome(CFS), more than half of them have comorbid depression. This
relationship is especially pronounced in middle-aged and older adults. This finding underscores the importance of thor-
oughly assessing patients with CFS, with particular attention to these age groups to ensure they receive optimal care.

Disclosure: J. Morny: None; R. Robertson: None; T. Baffoe-Bonnie: None; U. Mamoh: None; S. Salia: None;
E. Edigin: None.

2027

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 0988

Antinuclear Antibody Positivity and Its Diagnostic Implications for
Rheumatic Diseases in Dermatology Patients: A Comprehensive Single
Center Analysis

Yunjung Choi1, Myeung-Su Lee2 andWan-Hee Yoo3, 1Jeonbuk National University Medical School, Deokjin-gu, Jeollabuk-
do, Republic of Korea, 2Wonkwang University Hospital, Iksan, South Korea, 3CHONBUK NATIONAL UNIVERSITY
HOSPITAL, JEONJU, Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cutaneous manifestations are common in rheumatic diseases and can be early indicators. This
study investigates the prevalence of rheumatic diseases diagnosed through ANA (Antinuclear antibody) testing in dermatol-
ogy patients and characterizes the associated dermatological diagnoses and ANA antibody patterns at a single center ter-
tiary hospital.

Methods: From January 1, 2013, to December 31, 2023, we collected antinuclear antibody (ANA) titers and patterns from
dermatology outpatient visits at a national single center tertiary hospital. Patients with positive ANA results were further eval-
uated for dermatological and rheumatic disease diagnoses. Patients previously seen by rheumatology or with a known rheu-
matic disease were excluded.

Results: Of the 8,347 patients who initially visited dermatology and underwent ANA testing, 1,054 (12.7%) tested pos-
itive and were referred to rheumatology. The ANA titers among positive patients were as follows: 1:80 in 332 patients
(31.5%), 1:160 in 167 patients (15.8%), and 1:1280 or higher in 33 patients (3.1%). The ANA patterns included homog-
enous in 198 patients (18.8%), speckled in 7.7%, cytoplasmic in 4.5%, and nucleolar in 3.3%. Among these, 59 patients
(5.6%) were diagnosed with rheumatic diseases: Sjögren’s syndrome in 32 patients (55.9%), systemic lupus erythema-
tosus (SLE) in 24 patients (39.0%), systemic sclerosis in 2 patients (3.4%), and mixed connective tissue disease in
1 patient (1.7%).
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Dermatological diagnoses for Sjögren’s syndrome patients included dermatitis (21.8%), urticaria (15.6%), benign skin
tumors (15.6%), pruritus (12.5%), and alopecia (12.5%). Their ANA titers were 1:1280 in 25% and 1:160 or higher in
75.1%. For SLE patients, diagnoses included dermatitis (29.1%), benign skin tumors (25.0%), alopecia (16.7%), and rosa-
cea (12.5%). ANA titers were 1:1280 in 25.0% and 1:160 or higher in 84.4%.

Conclusion: This study elucidates a significant prevalence of rheumatic diseases diagnosed through ANA testing in derma-
tology patients, highlighting the critical role of ANA testing within dermatological practice. Sjögren’s syndrome and SLE
emerged as the most prevalent diagnoses, each exhibiting distinct dermatological manifestations and ANA titer distribu-
tions. These findings indicate that dermatologists should remain vigilant for underlying rheumatic diseases in patients pre-
senting with specific cutaneous symptoms and positive ANA results.

Disclosure: Y. Choi: None; M. Lee: None; W. Yoo: None.

Abstract Number: 0989

Malignancy Risk Between JAK Inhibitors and Anti-TNF Therapy Across
Disease Indications: A Bayesian Network Meta-analysis

Mark Gibson1, Benjamin Zuckerman2, Maryam Adas1, Mark Russell3, Katie Bechman1 and James Galloway4, 1King’s
College London, London, United Kingdom, 2King’s College London, London, England, United Kingdom, 3King’s College
London, London, United Kingdom, 4Centre for Rheumatic Diseases, King’s College London, London, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1: Network plot (Black lines: number of studies in each comparison, Red circle: number of patients contributing to each node)
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Background/Purpose: To estimate the relative risk of malignancy between Janus kinase inhibitors (JAKi), tumour necrosis
factor-α inhibitors (TNFi) and placebo in individuals with immune-mediated inflammatory diseases.

Methods: Trial results from clinicaltrials.gov, to February 2024, were systematically extracted to identify Phase II/III/IV,
placebo-controlled, randomised clinical trials (RCTs) and long-term extension (LTE) studies of JAKi and TNFi, in adults with
rheumatoid arthritis (RA), psoriasis (PsO), psoriatic arthritis (PsA), axial spondyloarthritis (axSpA) and inflammatory bowel dis-
ease (IBD). Malignancy was defined using MedDRA version 26.1 Malignant Tumours SMQ. The primary outcome was total
cancers excluding non-melanoma skin cancer (NMSC). Secondary outcomes included NMSC, haematological malignan-
cies, and total cancers including NMSC. Bayesian network meta-analyses were performed to estimate Poisson likelihood
log rate ratios (logRRs) with 95% credibility intervals (CrI) for malignancy between therapeutic drug classes. Posterior rank
probabilities were calculated for each class.

Results: 196 eligible studies were included in our network (Figure 1) totalling 123,773 patients and 133,078 person-years
exposure (PYE). There were 68,634 PYE to JAKi, 56,263 PYE to TNFi, and 10,138 PYE to placebo. In total, 1,042 malignan-
cies excluding NMSC were observed. The overall malignancy incidence rate was 7.72 per 1,000 person-years exposure
(RA: 8.11, IBD 7.19, PsO 8.92, PsA 7.03, axSpA 2.77). In network meta-analysis of all malignancies excluding NMSCs
(Figure 2), the logRR for TNF vs JAKi was -0.60 (95% CrI -1.18 to -0.02). logRRs, relative to placebo, were: TNF -0.31
(95% CrI -0.68 to 0.05); JAKi 0.20 (95% CrI -0.31 to 0.73). Results for NMSC, haematological cancers and total cancers
including NMSC are shown in Figure 2. Forest plots of the relative effects for each contrast are shown in Figure 3. Surface
under the cumulative ranking curve (SUCRA) scores for the primary outcome of total malignancy excluding NMSC were as
follows: TNF 0.97, Placebo 0.41, JAKi 0.12. Analysis of individual JAK inhibitors revealed that Filgotinib was associated with
the lowest malignancy risk (SUCRA 0.80) and Baricitinib was associated with the highest (SUCRA 0.05).

Conclusion: TNFi was associated with a significantly lower risk of malignancy excluding NMSC when compared with both
JAKi and placebo. The risk of malignancy was similar between JAKi and placebo. Explanations for this pattern could include
a protective effect of TNFi or reflect methodological issues such as patient selection bias. Malignancy risk may differ for indi-
vidual drugs within a treatment class or for different cancer subtypes.

Figure 3: Forest plots of relative effects. A: Total malignancy excluding NMSC, B: NMSC, C: Haematological malignancy, D: Total malignancy
including NMSC

Figure 2: Results of Bayesian network meta-analysis
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Disclosure: M. Gibson: None; B. Zuckerman: None; M. Adas: None; M. Russell: AbbVie/Abbott, 6, Biogen,
1, Eli Lilly, 6, Galapagos, 6, Menarini, 6, Sandoz, 5, UCB, 6, Viforpharma, 6; K. Bechman: UCB, viforpharma,
6; J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5,
6, UCB, 6.

Abstract Number: 0990

Predictors of Adverse Events and Complications in Cirrhotic Patients with
Rheumatoid Arthritis: A Nationwide Analysis

Nidaa Rasheed1, Humzah Iqbal2 and Candice Reyes3, 1UCSF Fresno, Fresno, CA, 2UCSF FRESNO, FRESNO, 3VACCHCS,
Fresno, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cirrhosis is associated with a host of complications such as coagulopathy, renal impairment,
esophageal varices, peritonitis, and increased mortality. Rheumatoid arthritis (RA) is a chronic inflammatory arthropathy
that has been associated with liver damage. Some agents used to treat RA can have hepatotoxic effects as well. We
aim to use nationally available patient data to identify predictors of complications in hospitalized cirrhotic patients
with RA.

Methods: Patients with a diagnosis of liver cirrhosis were identified using the 2020 Nationwide Inpatient Sample (NIS).
Patients were stratified based on presence of RA. Diagnoses were identified based on ICD-10 codes. Data were collected
regarding incidence of shock, sepsis, peritonitis, acute kidney injury (AKI), variceal bleed, Hepatorenal syndrome (HRS), por-
tal vein thrombosis (PVT), hepatic failure, intensive care unit (ICU) admission, and death. Other variables included age, gen-
der, race, primary insurance, median income, hospital region, hospital bed size, length of stay (LOS), total hospitalization
charges, and Charlson comorbidities. Significant predictors of outcomes among cirrhotic patients with RA were analyzed
using multivariate regression analysis.

Results: A total of 778,679 patients with a diagnosis of liver cirrhosis were included in the study. Of these, 12,775 (1.6%)
had a concurrent diagnosis of RA. Mean age in the RA group was 64.5 years compared to 60.3 years in the non-RA group.
The majority of patients in the RA group were female (66.0%), White (70.0%), and had Medicare insurance (65.1%). After
adjusting for confounders, significant predictors of in-hospital mortality among cirrhotic patients with RA were age (aOR
1.04, P < 0.001), Native American race (aOR 2.44, P = 0.04), Northeast hospital region (aOR 1.64, P = 0.001), and Medicaid
insurance (aOR 1.99, P = 0.02). Women had higher odds of variceal bleed (aOR 1.56, P = 0.04). Higher odds of PVT were
seen in medium-sized hospitals (aOR 2.77, P = 0.02). Males (aOR 1.44, P = 0.01) and uninsured patients (aOR 4.2, P =
0.02) had higher odds of developing HRS. Patients hospitalized in the Midwest (aOR 1.61, P = 0.01), the West (aOR 1.81,
P = 0.007), and those with Medicaid insurance (aOR 1.36, P = 0.04) had higher odds of hepatic failure. Higher odds of
AKI were seen in men (aOR 1.26, P = 0.002) and Black patients (aOR 1.37, P = 0.03). Resource utilization was not signifi-
cantly different between the two groups.

Conclusion: Our study identified demographic predictors of cirrhosis-related complications and in-hospital mortality in cir-
rhotic patients with RA. Further studies are needed to assess the socioeconomic, genetic, and physiologic mechanisms
underlying our findings.
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Disclosure: N. Rasheed: None; H. Iqbal: None; C. Reyes: None.

Abstract Number: 0991

Comparing the Prevalence of Sarcoidosis in Canadian Rural, Urban, and
Farming Populations

Varinder Hans1, Don Voaklander1, C. Allyson Jones2 and Elaine Yacyshyn2, 1University of Alberta, Edmonton, Canada,
2University of Alberta, Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis is a granulomatous inflammatory response thought to be due to a dysregulated
immune response to environmental antigens.1 The prevalence of sarcoidosis varies geographically. There is evidence of
increased prevalence among rural communities in the United States particularly in communities with prominent lumber
industries.2,3 Use of wooden stoves and farm milk have been associated with rural communities and increased risk of
sarcoidosis.3,4 Alberta is a Canadian province with the second-largest number of farmers in Canada. The main type of farm-
ing in Alberta includes oilseed and grain farming (34.3%), beef and feedlots (20.9%), dairy and milk (5%).5 The purpose of this
study is to compare the prevalence of sarcoidosis among rural, urban and farm populations within Alberta, Canada.

Methods: This retrospective epidemiological study used a database from Alberta Health Services containing anonymous
data from patients in Alberta, Canada. Alberta Health created a farm cohort through probabilistic matching with Alberta Agri-
culture, and Rural Development and the Farm Fuel Tax subsidy. Our population included all adults over the age of 18 years.
Sarcoidosis was identified by ICD-10-CA based diagnosis. We also used the Alberta Health Care Insurance Plan (AHCIP),
Discharge Abstract Database, Physician Claims and Alberta Vital Statistics to determine the patient’s sex, age, date of birth,
geographical residence (rural or urban or farm), initial sarcoidosis diagnosis source, age of diagnosis, hospitalizations, Emer-
gency Department visits, Coronary Care Unit visits, Intensive Care Unit visits and mortality. Descriptive statistics was used
for data analysis of the matched population groups (rural, urban, and farm).
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Results:Of the 417,288 patients identified, the urban population (137,348) had 432 cases of sarcoidosis identified (19.8 per
100,000) with an average age of diagnosis of 47.6 (SD 16.6) years. Of the rural population (138,043), 229 cases of sarcoid-
osis were identified (16.9 per 100,000) with an average age at time of diagnosis of 47.7 (SD 18.4). Of the farm population
(141,897), 462 cases of sarcoidosis (20.4 per 100,000) were identified with an average age of diagnosis of 52.4 (SD 17.1)
years of age. No statistically significant differences were seen between these populations. In patients with sarcoidosis, the
most common cause of death was cancer (35%), followed by respiratory diseases (19%) and diseases of the circulatory sys-
tem (16%). There was no significant risk for lung cancer mortality in patients with sarcoid lung disease.

Conclusion: Sarcoidosis is an inflammatory disease that we still have much to learn about. Comparing the prevalence of dis-
ease among different populations can be useful in identifying potential risk factors of disease for further investigation. Previous
studies have identified increased prevalence of sarcoidosis among rural populations. In contrast, this study demonstrates no
significant difference in the prevalence of sarcoidosis among the rural, urban and farm populations within Alberta, Canada.

Disclosure: V. Hans: None; D. Voaklander: None; C. Jones: None; E. Yacyshyn: Otsuka Canada, 6, Sobi, 6.

Abstract Number: 0992

Visceral Adipose Tissue Measured by DXA Predicts Metabolic Syndrome
in Low-Income Community-Dwelling Elderly: Insights from the São Paulo
Ageing & Health (SPAH) Study

Gabriel Vansuita Valente1, Luana Machado1, Andre Franco2, Valeria Caparbo1, Liliam Takayama3, Alan Lins Fernandes1,
Camille Figueiredo1, Rosa M R Pereira1 and Diogo Domiciano2, 1Division of Rheumatology, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, BR., São Paulo, SP, Brazil, 2Rheumatology
Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São
Paulo, SP, Brazil, 3Division of Rheumatology, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de
Sao Paulo, Sao Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To establish optimal cutoffs for visceral adipose tissue (VAT) to predict cardiometabolic risk in a low-
income elderly Brazilian cohort, utilizing dual-energy X-ray absorptiometry (DXA) to estimate visceral fat.

Methods: A total of 449 women and 258 men (≥65 years) from the community were enrolled in this cross-sectional study.
Participants underwent clinical and laboratory evaluations, along with body composition analysis using iDXA, GE-Lunar.
VAT was measured in the android region of the DXA scan. Metabolic Syndrome (MetS) was diagnosed using NCEP-ATPIII
criteria. Multivariate logistic regression analyzed the relationship between VAT and MetS. Receiver-operating characteristic
(ROC) curve analysis evaluated VAT’s predictive accuracy for MetS, with optimal cutoffs determined by Youden’s test to bal-
ance sensitivity and specificity.

Results: After adjustments for potential confounders, multivariate analysis showed that VAT was independently associated
with MetS in both women (OR 1.33, 95%CI 1.16-1.54, per each 100g increase) and men (OR 1.41, 95%CI 1.15-1.72). Opti-
mal VAT cutoffs to predict MetS were 600.5g for women (AUC= 0.729) and 642.5g for men (AUC= 0.740). Subanalysis for
non-overweight/non-obese individuals yielded lower VAT cutoffs.
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Anthropometric, laboratory and DXA-derived body composition measures by sex and MetS criteria. MetS: Metabolic syndrome. BMI: body mass
index. ACE: angiotensin-converting-enzyme. CCB: calcium channel blockers. VAT: visceral adipose tissue. eGFR: estimated glomerular filtration
rate. LDL: low-density lipoprotein. HDL: high-density lipoprotein. CRP: C-reactive protein. a. Cardiovascular events: myocardial infarction, unsta-
ble angina and stroke.

Pearson correlation between VAT and cardiometabolic risk factors. MetS: Metabolic syndrome. BMI: body mass index. ACE: angiotensin-convert-
ing-enzyme. CCB: calcium channel blockers. VAT: visceral adipose tissue. eGFR: estimated glomerular filtration rate. LDL: low-density lipoprotein.
HDL: high-density lipoprotein. CRP: C-reactive protein. a. Cardiovascular events: myocardial infarction, unstable angina and stroke.
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Conclusion: Exceeding 600g of VAT was linked to increased MetS odds in community-dwelling older adults. With an AUC
value surpassing 0.70, indicating strong discriminative ability, VAT measured by DXA holds promise for assessing cardiome-
tabolic risk in the elderly. Further longitudinal studies are needed to investigate VAT’s impact on major cardiovascular event
incidence in this demographic.

Disclosure: G. Vansuita Valente: None; L. Machado: None; A. Franco: None; V. Caparbo: None; L. Takayama:
None; A. Lins Fernandes: None; C. Figueiredo: None; R. Pereira: None; D. Domiciano: None.

Abstract Number: 0993

Pulmonary Complications and Mortality Trends in Rheumatoid Arthritis
Patients Aged 65 and Older in the United States: A CDC WONDER
Database Analysis

Muhammad Naveed1, Rabia Iqbal1, Kishan Patel2, Ahila Ali1, Simran Bhimani3, Bazil Azeem4, Yash Deshpande3,
Muhammad Omer Rehan1, Faizan Ahmed5, Hussain Haider Shah1 and Nouman Shafique6, 1Dow Medical
College, Dow University of Health Sciences, Karachi, Pakistan, 2Riverside Community Hospital, Riverside, CA,
3The Wright Center for graduate medical education, Scranton, PA, 4Shaheed Mohtarma Benazir Bhutto Medical
College Liyari, Karachi, Pakistan, 5Ameer-ud-Din Medical College, Lahore, Pakistan, 6AdventHealth Orlando,
Orlando, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pulmonary complications in rheumatoid arthritis (RA) are an important cause of mortality among
older adults. This study analyzes trends and demographic disparities in mortality rates due to RA. Patients aged 65 and older
from 1999 to 2020 in the United States were included in the study.

Receiver-operating characteristic (ROC) curves for VAT for identifying subjects with MetS, discriminated by sex, all patients. A: female. B: male.
AUC: area under the curve. CI: confidence interval. VAT: visceral adipose tissue. SENS.: sensitivity. SPEC.: specificity.
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Methods: A retrospective analysis was conducted using the CDC WONDER database from 1999 to 2020. Age-adjusted
mortality rates (AAMRs) per 100,000 persons were calculated, and trends were assessed using Average Annual Percentage
Change (AAPC) and Annual Percent Change (APC). Data were stratified by year, sex, race/ethnicity, and geographical regions.

Results: Between 1999 and 2020, pulmonary complications in RA accounted for 73,164 deaths among older adults aged
65+ in the U.S. Deaths primarily occurred in medical facilities (49.0%). The overall AAMR decreased from 10.7 in 1999 to 8.3
in 2020, with an AAPC of -1.13 (95% CI: -1.58 to -0.79, p < 0.000001). The AAMR significantly declined from 1999 to 2018
(APC: -2.43, p < 0.000001), followed by a dramatic rise from 2018 to 2020 (APC: 12.11, p = 0.0016). Older women had
higher AAMRs than men (women: 9.6; men: 5.8), with both sexes experiencing decreases (men: AAPC: -2.34, p <
0.000001; women: AAPC: -0.82, p < 0.000001). Among racial groups, American Indian or Alaska Natives had the highest
AAMRs (15.1), followed by Whites (8.6), Hispanics (6.6), Black Africans (5.1), and Asians/ Pacific Islanders (4.0). AAMRs
decreased for all races except Black African patients, with the largest decrease in Asians (AAPC: -1.48, p = 0.002). Geo-
graphically, AAMRs ranged from 4.0 in Nevada to 14.9 in Vermont, with the highest mortality in the Midwestern and Western
regions (both AAMR: 9.3). Nonmetropolitan areas had higher AAMRs than metropolitan areas (nonmetropolitan: 10.3; met-
ropolitan: 7.5), with both areas showing decreases from 1999 to 2020 (metropolitan AAPC: -1.19, p < 0.000001; nonmet-
ropolitan AAPC: -1.07, p < 0.000001).

Conclusion: This analysis shows a decline in mortality rates due to pulmonary complications in RA among older adults in the
U.S. However, a recent increase has been observed. Significant demographic and geographic disparities were noted in the
results, highlighting the need for targeted interventions to improve health outcomes in affected populations.

Figure 1. Demographic Patterns and Inequalities in Mortality Due to Pulmonary Complications in Rheumatoid Arthritis Among Older Adults (≥
65 years) in the United States, 1999-2020.
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Disclosure: M. Naveed: None; R. Iqbal: None; K. Patel: None; A. Ali: None; S. Bhimani: None; B. Azeem: None;
Y. Deshpande: None; M. Rehan: None; F. Ahmed: None; H. Shah: None; N. Shafique: None.

Abstract Number: 0994

Association Between Cardiovascular Risk Factors and the Onset of Giant
Cell Arteritis: A Systematic Review and Meta-analysis

François Barde1, Lucas Pacoureau2, Alexis Elbaz2, Raphaele Seror3 and Yann Nguyen4, 1Inserm, CESP, Paris, France,
2Inserm, CESP, Villejuif, France, 3Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France,
France, 4Université Paris Saclay, Clichy, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) predominantly affects people over 50 years of age, with a female predom-
inance. Its pathophysiological mechanism is currently under debate. In addition to genetic predisposition factors and a pos-
itive association between the onset of GCA with previous infections, there are some conflicting arguments for an association
with cardiovascular risk factors.

Our aim was to determine whether cardiovascular risk factors are associated with the occurrence of GCA through a system-
atic literature review with meta-analysis.

Methods: Three authors independently performed a systematic review of Web of Science, PubMed and Embase up to
31 January 2024. PRISMA 2020 guidelines were applied. Studies were included if 1) their design was a case-control study,
a cohort study or a cross-sectional study design; 2) the diagnosis of GCA was made by clinicians’ ascertainment, by ACR
1990 criteria, or by ICD-9,-10 code; 3) the diagnosis of a cardiovascular risk factor was based on clinician or biological
ascertainment or on coding criteria. Studies with insufficient data to calculate an odds ratio (OR) or hazard ratio (95%CI) were
excluded. The ROBINS-E tool (Risk Of Bias [ROB] In Non-randomized Studies - of Exposures) was used to assess bias.
Studies assessing the same outcome were eligible for the quantitative analysis using Forrest plots to compare odds ratios
(95%CI). The heterogeneity of studies was assessed using I2.

Results: A total of 4,210 citations were identified from the three databases. We excluded 957 duplicated articles and
assessed 3,259 articles. A total of 23 studies were included in the qualitative synthesis and 21 in the meta-analysis, with a
total of 15,305 GCA cases and 1,879,679 controls.

Twelve studies compared the incidence of GCA in patients with or without diabetes. In our meta-analysis, we found
that diabetes was associated with a significant decrease of the risk of GCA (OR 0.70; 95% CI 0.56-0.86). (Figure 1)
Similar trend was observed in our sensitivity analyses: when excluding studies with high ROB (OR 0.86; 95% CI
0.71-1.04) and when restricted to studies with ≥ 1 year between exposure and diagnosis of GCA (OR 0.37; 95% CI
0.10-1.41).

Compare to normal/low weight, overweight (defined as BMI > 25 kg/m2) was significantly associated with a decreased risk
of incident GCA (OR 0.67; 95% 0.46-0.98). By contrast, hypertension was associated with a non-significant increased risk
of subsequent GCA (OR 1.22; 95% CI 1.00-1.46).
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No significant association was found with dyslipidemia (OR: 1.08, 95% CI 0.83-1.39) or smoking status (OR: 0.97, 95% CI
0.76-1.24). Finally, a personal history of cardiovascular disease was also found to significantly increase the risk of incident
GCA (OR 1.2; 95% CI 1.20-1.40), but based on 5 studies with highly unbalanced weights.

Conclusion: This meta-analysis suggests that diabetes and overweight might have a protective effect on the risk of devel-
oping GCA, while hypertension tended to be associated with an increased risk of incident GCA.

Our study raises questions about the underlying mechanisms: association with cardiovascular risk factors themselves or
with the use of specific medications.

FIGURE 1. Forrest plot of studies about (A) Diabetes, (B) Hypertension, (C) Overweight, (D) Smoking status, (E) Dyslipidemia, (F) Personal cardio-
vascular disease

2038

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Further prospective studies are needed to evaluate these hypotheses.

Disclosure: F. Barde: None; L. Pacoureau: None; A. Elbaz: None; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; Y. Nguyen: None.

Abstract Number: 0995

What Is the Carbon Footprint of Adalimumab Originator and Its Various
Biosimilar Drugs?

Ines Moninot1, ROLAND CHAPURLAT2, Elodie FEURER1, Pierre-Jean Cottinet3, Minh-Quyen Le3 and Aurélie Fontana1,
1Hospices Civils Lyon, Lyon, France, 2INSERM 1033, LYON, France, 3INSA Lyon, Lyon, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In developed countries, the impact of healthcare systems on the environment is sizeable
(roughly 8% of the carbon footprint). So, it is essential to incorporate a medico-ecological approach into our practices
and prescriptions. In rheumatology, there are now numerous biosimilars for the same biological DMARD (Disease-
modifying antirheumatic drugs). We are questioning whether there may be a medico-ecological advantage of one over
the others.

The aim of this study was to evaluate and compare the carbon footprint (CO2e) of the different adalimumab 40mg pens. We
focused solely on the container, excluding the active ingredient. The pen and its packaging were taken into account. We also
studied 2 syringes

Methods: In this descriptive study, the life cycle of the original drug and its eight 40 mg biosimilar drugs were analysed. The
Ansys Granta EduPack® software was used following the "eco-audit" method proposed by Ashby. The resulting emissions
correspond to the entire lifespan of the different factors from material extraction to their disposal, consisting of production
and transportation. The amount of water needed for manufacturing and their recyclable proportions has also been
assessed.

Results: We have found that the biosimilar with the greatest impact represents almost +40% equivalent of CO2 more than
the one with the lowest impact. We have observed that one injection by syringe represents 2 to 3 times fewer emissions than
a pen. There was significant variability in water quantity that is necessary to produce these drugs, ranging from a single unit
to six times as much. Also, there are disparities in recyclable content.

Carbon impact for one injection of Adalimumab 40mg for each biosimilar on the Europeen market
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Conclusion: A year of treatment using an adalimumab pen for one patient represents at least 9 kg CO2e (excluding the
active ingredient). In France, in 2022, the greenhouse emissions related to 40mg adalimumab pens represent 348 tons
CO2e, the equivalent of 2.2 million kilometres by plane.

In conclusion, there are substantial disparities in carbon emissions among different adalimumab biosimilar drugs. Compar-
atively, the syringe halves the emissions compared to the pen. Our results are expected to help both manufacturers and pre-
scribers decarbonize healthcare.

Disclosure: I. Moninot: None; R. CHAPURLAT: AbbVie/Abbott, 6, alfasigma, 6, Amgen, 6, Bristol-Myers
Squibb(BMS), 6, Fresenius-Kabi, 6, Janssen, 6, Kyowa-Kirin, 6, Lilly, 6, Medac, 5, Mereo, 6, nordic, 6, Novartis, 6, Pfi-
zer, 6, Theramex, 6, UCB, 6, Viatris, 5; E. FEURER: None; P. Cottinet: None; M. Le: None; A. Fontana: None.

Abstract Number: 0996

Myocarditis Following Pfizer-BioNTech BNT162b2 Vaccine: Epidemiology
and Predisposition

Enelle Mevorach, Adi Tabib and Dror Mevorach, Hadassah-University Hospital, Jerusalem, Israel

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Following Pfizer-BioNTech BNT162b2 vaccine authorization, Israel initiated a nationwide COVID-19
vaccination campaign. The vaccine caused a higher incidence of myocarditis in young males. Here, we investigated the
potential genetic predisposition to post-vaccination myocarditis.

Methods: We retrospectively reviewed data obtained regarding all cases of myocarditis and categorized the information
using the Brighton Collaboration definition. We analyzed the occurrence of myocarditis by computing the risk difference
for the comparison of the incidence after the first and second vaccine doses (21 days apart); by calculating the standardized
incidence ratio of the observed-to-expected incidence within 21 days after the first dose and 30 days after the second dose,
independent of certainty of diagnosis; and by calculating the rate ratio 30 days after the second dose as compared with
unvaccinated persons. Whole-exome sequencing (WES) was performed on 16 males, mean age 26.5 years (range 17
−64), from three ethnic groups, who developed probable or definitive myocarditis following their second vaccination. Effer-
ocytosis assay was performed using apoptotic cells and flow cytometry.

Results: This was an active surveillance since all myocarditis cases were included. Among 304 persons with symptoms of
myocarditis, 21 had received an alternative diagnosis. Of the remaining 283 cases, 142 occurred after receipt of the
BNT162b2 vaccine; of these cases, 136 diagnoses were definitive or probable. The overall risk difference between the first
and second doses was 1.76 per 100,000 persons, with the largest difference among male recipients between the ages of
16 and 19 years (difference, 13.73 per 100,000 persons). As compared with the expected incidence based on historical
data, the standardized incidence ratio was 5.34 and was highest after the second dose in male recipients between the ages
of 16 and 19 years (13.60). The rate ratio was again highest in male recipients between the ages of 16 and 19 years (8.96),
with a ratio of 1 in 6637.
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We found likely pathogenic mutations in 33% of the patients in the CD36, KCNQ1, TNFRSF13B, MEFV, and VCL genes. Of
these mutations, about 50% were variants located in scavenger receptor CD36, which is known to increase risk of cardio-
myopathy, hyperlipidemia, and insulin resistance.

We tested the ability of mutated CD36macrophages to express CD36 and other efferocytosis receptors, and clear apopto-
tic cells and fatty acids. CD36 expression was reduced to levels around 50% of those in healthy donors, but no reduction in
the expression of efferocytosis receptors TIM1, TIM4, SRB1, SIRPa, avb3, avb5, CD91, and Mertk, was seen. The CD36
mutant significantly reduced macrophage efferocytosis by about 40−60%, with a notable 60−90% efferocytosis reduction
by M1 macrophages, which are considered pro-inflammatory.

Conclusion: Pfizer-BioNTech BNT162b2 vaccine causes myocarditis in young males. We identified CD36 pathogenic vari-
ants in 33% of well-characterized patients who developed myocarditis, and propose that these variants, along with increased
susceptibility of young male adults, predispose to development of myocarditis via impaired resolution of inflammation.

Disclosure: E. Mevorach: None; A. Tabib: None; D. Mevorach: Enlivex Therapeutics, 2, 10, 11.

Abstract Number: 0997

Geographic and Lifestyle Exposures in Systemic Lupus Erythematosus

Zoe Reed1, Janis Campbell2, Xana Howard1, Teresa Aberle1, Bridget Parrish1, Wade DeJager3, Cristina Arriens1, Joan
Merrill4 and Judith James1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2University of Oklahoma
Health Sciences Center, Oklahoma City, OK, 3Oklahoma Medical Research Foundation, Oklahoma City, 4Oklahoma
Medical Research Foundation, Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) has a complex etiology with genetic predispositions interact-
ing with environmental factors. Extensive environmental exposure information is now publicly available based on geocode.
This study examined the relationship between the residential locations of SLE patients participating in the Oklahoma Cohort
of Rheumatic Diseases and geocode-specific information about environmental and lifestyle exposures.

Methods: SLE prevalence rates were calculated for female SLE patients in the Oklahoma Cohort of Rheumatic Disease
(OCRD) by county (n=689). Geographic and lifestyle exposure data were sourced from the 2020 County Health Rankings
and the 2020 National Environmental Public Health Tracking Network. Explanatory variables explored included the percent-
age of smokers, percentage of high school graduates, percentage of rural residents, PM2.5 (atmospheric particulate matter
< 2.5 um in diameter), primary care physicians per 100,000 population, silica sites, superfund sites, percentage of uninsured
adults, and solar irradiance (kJ/m2). Spatial autocorrelation was assessed using a Moran’s I test, which was insignificant
(p=0.7205). Therefore, a multiple linear regression model was used to analyze the explanatory variables with SLE rates,
and the model with the lowest AIC was chosen. Log transformations were applied to variables exhibiting a right skewness.

Results: The OCRD includes between 1 and 161 per 100,000 individuals from each of 44 counties in Oklahoma (Figure 1).
No associations between county-specific environmental exposures and numbers of female SLE patients in the cohort were
observed. However, percentages of high school graduates and the percentage of rural residents were negatively associated
and solar irradiance was positively associated with numbers of SLE patients in the cohort (Table 1).
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Conclusion: Environmental and lifestyle exposures do not seem to affect membership of female SLE patients in the Okla-
homa Cohort of Rheumatic Diseases. The cohort is drawing greater numbers of SLE patients from counties with fewer high
school graduates, less rural population and a higher UV index. The study is limited in that it is not an incidence or prevalence
calculation for SLE, although factors affecting cohort membership, other than distance, may be similar throughout Okla-
homa. Further direct comparison of individuals identified from relevant counties may help to determine whether exposure
variables are associated with disease severity or cumulative disease activity.

Disclosure: Z. Reed: None; J. Campbell: None; X. Howard: None; T. Aberle: None; B. Parrish: None; W. DeJager:
None; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, Cabaletta, 1, GlaxoSmithKlein
(GSK), 1, Kezar, 1, Synthekine, 1, UCB, 1; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca,
1, 2, 5, Aurinia, 1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithKline,
1, 2, 5, Kezar, 1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2,
UCB, 1, 2, Zenas, 1, 2; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10.

Abstract Number: 0998

Trends and Disparities in Cardiovascular Deaths in Systemic Lupus
Erythematosus: A Population-Based Retrospective Study in the
United States from 1999 to 2021

Faizan Ahmed1, Shreyas Patil2, Yash Deshpande3, Simran Bhimani3, Anand Maligireddy4, Leighton Hope5, Tehmasp
Rehman Mirza6, Mohamed Abugrin7, Hardik Valand8, Chaitanya Rojulpote5 and karthik Gonuguntla9, 1Ameer-ud-Din
Medical College, Lahore, Pakistan, 2The Wright Center, Scranton, 3The Wright Center for Graduate Medical Education,

Figure 1: Systemic Lupus Erythematosus (SLE) Rates of Females from the Oklahoma Cohort of Rheumatic Disease (OCRD) Cohort by County
2004-2023

Table 1: Multiple Linear Regression Model for Explanatory Variables of SLE Rates

2042

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Scranton, PA, 4The Wright Center, GME, Scranton, PA, 5Saint Louis University, St. Louis, MO, 6Department of Internal
Medicine, Shalamar Medical and Dental College, Lahore, 7Bassett Medical Center, Cooperstown, 8Trinity Health System,
Steubenville, OH, 9West Virginia University, Morgantown

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aimed to analyze two decades of consecutive mortality data to investigate cardiovascu-
lar deaths in Systemic Lupus Erythematosus (SLE) across the United States (US), identifying patterns and disparities in mor-
tality rates.

Methods: A retrospective analysis was conducted using mortality data from the CDC WONDER database spanning
1999-2020. ICD-10 codes (I00-I99) for diseases of the circulatory system and (M32) for SLE were used to identify
cardiovascular-related deaths in SLE among adults aged 25 years and older at the time of death. Age-adjusted mor-
tality rates (AAMRs) per 100,000 persons were calculated, and trends were assessed using Average Annual Percent-
age Change (AAPC) and Annual Percent Change (APC). Data were stratified by year, sex, race/ethnicity, and
geographical regions.

Results: Between 1999 and 2020, cardiovascular-related deaths in SLE accounted for 6,548 deaths among adults aged
25 and older in the US. The overall AAMR for cardiovascular-related deaths in SLE decreased from 1.81 in 1999 to 1.53 in
2020, with an AAPC of -0.9963 (95% CI: -1.908 to 0.2433, p=0.025). A significant decline occurred from 1999 to 2014
(APC: -3.19; 95% CI: -5.56 to -2.17), followed by a notable increase from 2014 to 2020 (APC: 4.73; 95% CI: 0.407 to
18.29). Women exhibited higher AAMRs compared to men (women: 2.12, men: 0.53). The AAMR for both men and women
decreased, with a steeper decline for men from 1999 to 2014 (APC: -4.85) compared to women in the same period (APC:
-2.81). African Americans or Blacks had the highest AAMRs (3.54), followed by American Indians or Alaska Natives (1.6),
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Whites (1.12), and Asian/Pacific Islanders (1.02). The highest mortality was in the Western region (AAMR: 1.6). Geographi-
cally, AAMRs ranged from 0.62 in Massachusetts to 3.1 in Oklahoma. Metropolitan areas had higher AAMRs than non-
metropolitan areas (1.41 vs. 1.29), with a significant decrease in non-metropolitan areas (AAPC: -1.0407, p=0.00639) and
non-significant decrease in metropolitan areas (AAPC: -0.8617, p=0.1519).

Conclusion: This analysis highlights notable differences in mortality rates related to cardiovascular deaths in SLE. The target
population was adult patients aged 25 and above in the United States. These results are based on demographic and geo-
graphic factors. Initially, there was a considerable decrease, but recently the mortality rates have started to rise. This under-
scores the importance of focused interventions to address disparities and improve health outcomes.

Disclosure: F. Ahmed: None; S. Patil: None; Y. Deshpande: None; S. Bhimani: None; A. Maligireddy: None;
L. Hope: None; T. Mirza: None; M. Abugrin: None; H. Valand: None; C. Rojulpote: None; k. Gonuguntla: None.

Abstract Number: 0999

Clinical and Biological Features of VEXAS Syndrome in Women: Study of
9 French Cases Compared with 263 Men

Rim Bourguiba1, Valentin Lacombe2, Vincent Jachiet3, Thibault Comont4, Joris Galland5, Mael Heiblig6, Alexandre
Nguyen7, Achille Aouba8, Xavier Boulu9, Alexandre Curie10, Pierre Sujobert11, Pierre Hirsch12, Olivier Kosmider13, Arsene
Mekinian14 and Sophie Georgin-lavialle15, and French VEXAS study group, 1Hopital des Forces de sécurité de l’interieur,
La Marsa, Tunisia, 2Angers University Hospital, Angers, France, 3Service de Médecine intene, Hopital Saint-Antoine, Paris
France, Paris, France, 44 Service de médecine interne, Hopital Toulouse, France, Toulouse, France, 5Service de médecine
interne, Centre hospitalier de Bourg- En-Bresse, France, Bourg en Bresse, France, 6Service de médecine interne, Centre
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Hospitalier Lyon Sud, Lyon, France, 7Service de médecine interne, CHU Cean, France, Cean, France, 8Service
d’immunologie clinique-médecine interne, CHU de Caen Normandie, Caen, France, 98 Service demédecine interne, CHU
Amiens Picardie, France, Amiens, France, 10Service de médecine interne, CH Eure Seine, France, Eure seine, France,
11Service d’hématologie, Centre Hospitalier Lyon Sud, France, Lyon, Tunisia, 12Hopital Saint-Antoine, Paris, France, Paris,
France, 13Hematology Laboratory, Assistance Publique-Hôpitaux de Paris, Centre-Université de Paris Cité, Cochin
Hospital, Paris, France, Paris, France, 14Saint Antoine University Hospital, Paris, France, 15Sorbonne Université,
Department of internal medicine, Tenon Hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: VEXAS syndrome is an autoinflammatory disease associated with somatic mutations in the UBA1
gene, which is located on the X chromosome, which explains the male preponderance of the disease [1]. Several case
reports of females with VEXAS syndrome have been published.

Our aim was to describe a series of female VEXAS from the French VEXAS cohort and to compare the clinical, biological and
genetic characteristics of the disease between men and women.

Methods: A French national multicenter retrospective study was conducted between November 2020 and September
2023. All cases of VEXAS syndrome confirmed by the presence of a UBA1 mutation were included.

Results: The French cohort included 263 patients with VEXAS syndrome, 9 of whom (3%) were women with a mean age of
72.6 (± 10.4) years, which was not significantly different from men (p=0.56).

Clinically, the VEXAS syndrome in these 9 women was characterized by the presence of fever (n=8), altered general
condition (n=5), neutrophilic dermatosis (n=3), chondritis (n=4), pulmonary infiltrate (n=3) and thromboembolic events
(n=1). Comparison with the cohort of 263 men showed no statistically significant difference except for diarrhea
(8/263 men vs 1/9 women, p=0.05) and aortitis (7/263 men vs 1/9 women, p=0.04), which were observed more com-
mon in women.

In the female group, the median CRP was 56 mg/l [22-128]. Myelograms were performed in 8 patients; myeloid vacuoles
were reported in five patients. The main features of the myelogram were MDS with a single lineage dysplasia (n=2), MDS with
ring siberoblast (n=2), MDS with isolated del(5q) (n=1). Bone marrow karyotype showed X monosomy in 7 patients. Anemia
was more profound in females: the mean hemoglobin level at diagnosis was 8.96 g/dl (± 0.96) versus 11.18 g/dl (± 10.1) in
males (p=0.02). There was no difference in median corpuscular volume (103.45 (± 8.6) fl in women versus 101.46 (± 8.1) fl in
men, p=0.44).

UBA1 mutations in women were: p.M14V (n=4), p.M41L (n=2), p.M41T (n=2), other mutation in UBA1 c.T122C (20%
detected with new generation sequencing) in one patient. Two additional mutations were identified by next-generation
sequencing: ASXL1 (n=2) and U2AF1 (n=1).

During follow-up period, only one patient died in the female group.

Conclusion: This is the largest series of women diagnosed with VEXAS syndrome and supports what has been reported
previously that VEXAS syndrome can affect women, although less frequently. The main clinical and laboratory features were
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similar to those reported in the first French series of patients with VEXAS [1]. Anemia was more profound in women than in
men. In the presence of a suggestive clinical picture associated with macrocytic anemia and a biological inflammatory syn-
drome, sequencing of the UBA1 gene should be considered in both females and males especially in those with known
Turner syndrome or X monosomia.

Disclosure: R. Bourguiba: None; V. Lacombe: None; V. Jachiet: None; T. Comont: None; J. Galland: None;
M. Heiblig: None; A. Nguyen: None; A. Aouba: None; X. Boulu: None; A. Curie: None; P. Sujobert: None;
P. Hirsch: None; O. Kosmider: None; A. Mekinian: None; S. Georgin-lavialle: None.

Abstract Number: 1000

Adalimumab Biosimilar-to-biosimilar Switch in Patients with
Inflammatory Rheumatic Diseases – Real-world Evidence from the
Nationwide Danish Registry, DANBIO

Kasper Yde Jensen1, Hafsah Nabi2, Dorte Vendelbo Jensen3, Jens Pedersen4, Oliver Hendricks5, Anne Gitte Loft6, Ada
Colic7, Kamilla Danebod3, Salome Kristensen8, Heidi Munk9, Niels Lomborg10, Natalia Manilo11, Stavros Chrysidis12,
Søren Just13, Asta Linauskas14, Pil Højgaard15, Pia Høger Thygesen16, Malene Kildemand17, Rene Drage Oestgaard18,
Merete Hetland19 and Bente Glintborg20, 1Copenhagen University Hospital - Rigshospitalet, Copenhagen, Denmark,
2DANBIO and Copenhagen Center for Arthritis Research (COPECARE), Center for Rheumatology and Spine Diseases,
Centre of Head and Orthopedics, Rigshospitalet, Copenhagen, Denmark, Glostrup, Denmark, 3Copenhagen Center for
Arthritis Research (COPECARE), Center for Rheumatology and Spine Diseases, Centre of Head and Orthopedics,
Rigshospitalet, Glostrup, Denmark, 4Department of Rheumatology C, Research Unit, Odense University Hospital and
Department of Clinical Research, University of Southern Denmark, Odense, Denmark, 5Danish Hospital For Rheumatic
Diseases, Sønderborg, Denmark, 6Department of Rheumatology, Aarhus University Hospital and Aarhus University,
Aarhus, Denmark, 7Department of Rheumatology, Zealand University Hospital, Koege, Denmark, 8Centre of Rheumatic
Research Aalborg, Department of Rheumatology and Aalborg University Hospital and Department of Clinical Medicine,
Aalborg University, Aalborg, Denmark, 9Department of Rheumatology, Odense University Hospital, Odense, Denmark
and Center for Rheumatology and Spine Diseases, Rigshospitalet, Copenhagen, Denmark, 10Department of
Rheumatology, Vejle Hospital Lillebælt, Odense C, Denmark, 11Department of Rheumatology, Frederiksberg Hospital,
Copenhagen, Denmark, 12Department of Rheumatology, University Hospital of Southern Denmark, Esbjerg, Denmark,
13Medicinsk Afdeling Svendborg Sygehus OUH, Odense, Denmark, 14Department of Rheumatology, North Denmark
Regional Hospital, Hjoerring, Denmark and Department of Clinical Medicine, Aalborg University, Aalborg, Denmark,
15Department of Internal Medicine 2; Rheumatology, Holbæk Sygehus, Holbæk, Denmark and Center for Rheumatology
and Spine Diseases, Centre for Head and Orthopaedics, Rigshospitalet, Frederiksberg Hospital, Copenhagen, Denmark,
16Department of Rheumatology, Slagelse Hospital, Slagelse, Denmark, 17Department of Rheumatology, Odense
University Hospital, Svendborg, Denmark, 18Department of Medicine, Goedstrup Regional Hospital and Diagnostic
Center, Silkeborg Regional Hospital, Silkeborg, Denmark, 19DANBIO and Copenhagen Center for Arthritis Research
(COPECARE), Center for Rheumatology and Spine Diseases, Centre of Head and Orthopedics, Rigshospitalet and
University of Copenhagen, Copenhagen, Denmark, Glostrup, Denmark, 20DANBIO, Rigshospitalet Glostrup and
University of Copenhagen, Virum, Denmark
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Background/Purpose: In Denmark, mandatory switches between originators and corresponding biosimilar products have
been performed for economic reasons for nearly a decade (1). Starting in January 2021, a biosimilar-to-biosimilar adalimu-
mab switch from SB5 (Imraldi®) to GP2017 (Hyrimoz®) was performed in patients with rheumatoid arthritis (RA), psoriatic
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arthritis (PsA) and axial spondyloarthritis (axSpA). A subgroup of patients had previously made an additional adalimumab
switch, from the originator (Humira®) to SB5 (November 2018). Evidence regarding biosimilar-to-biosimilar switch effects
is scarce.

This study aims to explore GP2017 treatment retention following the SB5 switch in Danish patients with RA, PsA and axSpA,
and the influence of previous originator adalimumab (ADAo) treatment history.

Methods: Observational cohort study based on prospectively registered data in the nationwide registry DANBIO (2).
Patients with RA, PsA and axSpA who switched from SB5 to GP2017 in the time period January 1st 2021-June 30th
2021 were identified. Characteristics at GP2017 treatment start (baseline) were described. Follow-up was until one year
after baseline, death or last visit in DANBIO, whichever came first. Flare rates 6 months before versus after the switch
(RA and PsA: ΔDAS28 >1.2, axSpA: ΔASDAS >1.3) were inspected. One-year GP2017 retention was estimated with
Kaplan-Meier curves (log-rank tests) according to previous ADAo treatment (yes/no). We performed Cox regression

Figure 1 – GP2017 treatment retention following SB5 switch, stratified by previous ADAo treatment history, Kaplan-Meier analysis
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analyses stratified by diagnosis to identify characteristics associated with treatment retention. The analyses were adjusted
for sex, baseline age, disease activity, patient global score on a VAS, disease duration, concomitant methotrexate, and pre-
vious ADAo history.

Figure 2. One-year GP2017 treatment retention, results of COX regression analyses with Hazard ratios and Forest plots
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Results: Overall, 1233 patients (454 RA, 296 PsA, 483 axSpA) were included. At time of switch, patients with ADAo treat-
ment history were older, had longer disease duration and lower disease activity than patients not previously treated with
ADAo, while use of methotrexate was comparable for all diagnoses (Table 1).

Similar flare rates were observed for all diagnoses before versus after switch (details not shown).

Patients previously treated with ADAo had higher GP2017 one-year retention rate than patients with no ADAo treatment his-
tory (93% and 89%, Figure 2). Stratified by diagnosis, this difference was only significant for RA (log rank test, p=0.028,
details not shown).

In Cox regression analyses, higher treatment retention rates were associated with methotrexate use (only RA) and male sex
(PsA and axSpA), whereas there was no impact of ADAo history (Figure 2).

Conclusion: This nationwide observational study describes stable treatment outcomes following a mandatory switch from
the adalimumab biosimilar SB5 to GP2017 - with GP2017 one-year retention rates of nearly 90% and unaffected flare rates.
The impact of adalimumab originator treatment history was minor. These results support the use of biosimilar adalimumab in
routine care.
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PerceivedMistreatment in Patients with Rheumatic Diseases: The Impact
of the Underlying Diagnosis

Virginia Pascual Ramos1, Guillermo Guaracha Basañez2, Irazú Contreras-Y�añez3, Loraine Led�on-LLanes4, Ana Ortiz-
Haro4 and Guillermo A Guaracha-Basañez4, 1Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran,
Mexico City, Federal District, Mexico, 2Instituto Nacional de Ciencias Médicas y Nutrici�on n"Salvador Zubir�onn", Mexico
City, Mexico, 3Instituto Nacional de Ciencias Médicas y Nutrici�on "Salvador Zubir�an", Mexico city, Mexico, 4Instituto
Nacional de Ciencias Medicas y Nutricion “Salvador Zubir�an”, Mexico City, Distrito Federal, Mexico
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Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Mistreatment is a complex problem that impacts people’s quality of life, morbidity, and mortality. In
aged people, it has been associated with female sex, poor general health, depression, functional decline, and increased
dependence levels, all of which are well-recognized characteristics of patients with rheumatic diseases (RMDs).

The objective was to describe the mistreatment phenomenon in Mexican patients with RMDs. We additionally report the
adaptation and validation of the Geriatric Mistreatment Scale (GMS) in the target population.

Data are presented as number of patients, %. SLE=Systemic Lupus Erythematosus. RA=Rheumatoid Arthritis. SS=Systemic Sclerosis. SV=Sys-
temic Vasculitis. PSS=Primary Sjögren Syndrome. SA=Spondyloarthritis. IM=Inflammatory Myopathies. PAPS=Primary Anti-phospholipid Syn-
drome. MCTD=Mixed Connective Tissue Disease. ASD=Adult Onset-Still disease.
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Methods: This cross-sectional study was developed in two phases (June 2023- February 2024), and three convenience
samples were used: S-1 (n=30), S-2 (n=260), and S-3 (n=372).

Phase 1 consisted of first adapting the GMS (22 items distributed across five dimensions: physical, psychological, neglect,
economic, and sexual, and each item allowed a dichotomous-type response [no occurrence/occurrence]) to RMDs
(RMD-MS), using experts’ judgment. After that, we performed RMD-MS face validity (pilot testing, S-1), content validity
(experts’ agreement), concurrent criterion validity (with family APGAR score ≤3, S-2), construct validity (exploratory factor
analysis and convergent validity, S-2), reliability (internal consistency and temporal stability, S-2) and feasibility (in S-1).

Phase 2 consisted of the mistreatment description in S-3.

The RMD-MS score was calculated as the sum of the individual item’s score (min 0-Max 25), and the final score is presented
on a scale of 0 to 10. Mistreatment was defined when RMD-MS score ≥1.

The sample size required to estimate overall mistreatment was (at least) 365 patients, with a 95% confidence level and 5%
precision.

Data presented as median (Q25-Q75) as otherwise indicated. *Number (%) of patients. 1Among those who met the characteristic.2Lovibond SH,
Lovibond PF. Manual for the Depression Anxiety & Stress Scales. 2nd ed. Sydney: Psychology Foundation; 1995
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Results: Overall, patients represented typical outpatients with RMDs and substantial disease duration (Table 1). The Figure
summarizes the most frequent diagnoses in the three samples used.

There were 187 (50.3%) patients with overall mistreatment, and psychological mistreatment was the most frequent in
142 (75.9%) patients, followed by neglect in 96 (51.3%), sexual in 30 (16%), physical in 23 (12.3%), and economic mistreatment
in 20 (10.7%). Among patients who rated mistreatment, they perceived it was related to the underlying RMD or RMD impact on
their lives and families in a variable percentage, from 13.3% for sexual mistreatment to 53.3% for psychological mistreatment.

Patients with a positive answer to at least one mistreatment pattern were selected to identify the sex and the relationship with
the abuser. The number of "I do not want to answer" responses raised to 21.7%-67.7% for sex identification and 40% to
72.9% for the relationship with the patient. Overall, men (for neglect, economic, and sexual mistreatment patterns) and family
members (all mistreatment patterns but for psychological mistreatment) were frequently identified as abusers.

The RMD-MS scale was valid, reliable, and feasible (Table 2).

Conclusion: Half of the Mexican patients with RMDs perceived somemistreatment, most frequently psychological mistreat-
ment, which is also often perceived as related to the underlying RMD.

Disclosure: V. Pascual Ramos: None; G. Guaracha Basañez: None; I. Contreras-Y�añez: None; L. Led�on-LLanes:
None; A. Ortiz-Haro: None; G. Guaracha-Basañez: None.

Abstract Number: 1002

Depression Screening in Patients with Rheumatologic Diseases in a Large
Tertiary Care Center

Sama Hajizadeh1, Yue Yin2 and Adam Dore1, 1Allegheny Health Network, Pittsburgh, PA, 2Allegheny-Singer Research
Institute, Allegheny Health Network, Pittsburgh

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Depression is common and known to be associated with poorer outcomes among patients with
rheumatologic diseases, likely stemming from the chronic and sometimes debilitating nature of these conditions (1). Hence,
awareness and screening for depression in this population is critical. The Patient Health Questionnaire (PHQ-9) is a well
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validated screening tool for depression (2). In this study, we analyzed the rates of positive PHQ-9 screening and associated
demographics and comorbidities in patients with certain rheumatic diseases seen in Allegheny Health Network (AHN) rheu-
matology clinics.

Methods: This is a cross-sectional study conducted in patients with a diagnosis of rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), psoriasis, psoriatic arthritis, and inflammatory arthritis. PHQ-9 assessment was utilized to screen for
depression in these patients during a rheumatology clinic visit. PHQ scores ≤9 were considered “mild” depression, and
scores ≥10 were considered “moderate-severe”. Demographic data, use of antidepressants, and certain comorbidities
were also assessed in this patient population and compared with PHQ-9 using ANOVA, chi-square test or Fisher’s exact
test, as appropriate. Alpha level 0.05 and SAS 9.4 were used for all statistical analysis.

Results: From the 5,416 patients included in this study, 3,555 (65.6%) had a PHQ-9 available. Table 1 represents the
patient demographics. As demonstrated in Table 2, positive moderate-severe depression screening rates were as follows:
SLE 8.05%, inflammatory arthritis 7.53%, RA 6.33%, psoriatic arthritis 4.82%, and psoriasis 3.60%. Patients with positive
depression screening were more commonly female (6.91% vs 4.34%male, p-value 0.004) and relatively younger (54.8 years
old vs 58.1 with negative PHQ-9 screening, p-value 0.001). Patients with anxiety, adjustment disorder, dysthymia as well as
congestive heart failure (CHF), obstructive sleep apnea (OSA), fatigue, and fibromyalgia (p-values < 0.05) were more likely to
screen positive for depression.

Conclusion: Within our AHN rheumatology clinics, positive moderate-severe depression screening was more common in
SLE, followed by inflammatory arthritis, RA, psoriatic arthritis, and psoriasis. Female and younger patients, and those with
fibromyalgia, OSA, and CHF were more likely to screen positive for depression. Overall, the positive depression screening
rate was relatively low. These findings highlight potential risk factors associated with positive depression screening which
may lead to increased awareness and ideally support for those at highest risk for depression.

1- Pryce, C. et al. Depression in Autoimmune Diseases (pp. 139–154). Springer International Publishing (2016).
2- Hitchon, C A, et al. Validity and reliability of screening measures for depression and anxiety disorders in rheumatoid
arthritis (pp 1130–1139). Arthritis Care & Research (2020)

Table 1. Descriptive statistics of demographics
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Disclosure: S. Hajizadeh: None; Y. Yin: None; A. Dore: AbbVie/Abbott, 2, 6.

Abstract Number: 1003

Association Between Metabolic Markers and Knee Osteoarthritis: A
Cross-sectional Study Using the Korea National Health and Nutrition
Examination Survey 2009 to 2013

Junyong Park, Minkook Son, Sang Yeob Lee, Won Tae Chung and SungWon Lee, Dong-A University College of Medicine,
Busan, Republic of Korea

Table 2. Group comparison results between variables and PHQ
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1. Baseline Characteristics of Non OA group and knee OA group and METS-IR quartile for each group
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Background/Purpose: Low-grade, prolonged inflammation of involved joint is characteristic of osteoarthritis
(OA) pathogenesis. Thus susceptibility to inflammation has been considered as a risk factor for OA. Peripheral insulin resis-
tance is state of ineffective insulin action in peripheral tissues leading to hyperinsulinemia and impaired lipid and glucose
homeostasis. Increased peripheral insulin resistance is a known risk factor of type 2 diabetes mellitus and cardiovascular dis-
eases, and it is also known that susceptibility to inflammation increases as insulin resistance increases. In this study, we
aimed to investigate correlation between insulin resistance and knee osteoarthritis based on Korea National Health And
Nutrition Examination Survey (KNHANES).

Methods: The KNHANES is a cross-sectional survey which includes physical examination, blood test results and health-
related interviews. The KNHANES from 2009 to 2013 data were analyzed as it contains knee radiology findings, and
11,211 study population was analyzed. Knee osteoarthritis was defined as Kellgren-Lawrence grade 2 or higher of plain
knee radiographic findings, along with the presence of knee joint pain. Recent studies suggested several methods to calcu-
late peripheral insulin resistance without measuring insulin from blood, for instance, METS-IR and TyG index and TyG/HDL
ratio. Among them, METS-IR was used in this study as it is known to represent the peripheral insulin resistance most accu-
rately. Multivariable-adjusted logistic regression analyses were performed to investigate the association between METS-IR
and knee osteoarthritis. The calculation for METS-IR value is following; METS-IR: ln [(2 × FBG (mg/dL) + serum TG level
(mg/dL)] × BMI (kg/m2) / ln [serum HDL-C level (mg/dL)]

Results: Baseline characteristics of non-OA group and OA group are presented in Table 1. Following knee OA definition,
1500 patients (13.3%) were classified into knee OA group. The multivariable-adjusted odds ratios (OR) and 95% confidence
intervals (CI) for METS-IR and knee osteoarthritis compared to Q1 are as follows; Q2: 1.58 (1.39-1.79), Q3: 1.95 (1.71-2.22),
Q4: 2.84 (2.47-3.26). Continuous multivariable-adjusted association between METS-IR and knee osteoarthritis is presented
with a restricted cubic spline in Figure 1.

Conclusion: People with higher insulin resistance (higher METS-IR value) had higher odds ratio for knee OA. Further studies
using insulin resistance value with serum insulin level would be required to reveal the exact correlation between insulin resis-
tance and knee OA.

Disclosure: J. Park: None; M. Son: None; S. Lee: None; W. Chung: None; S. Lee: None.
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Abstract Number: 1004

Predictors of Post-acute Sequelae of COVID-19 in Patients with
Rheumatoid Arthritis: A Retrospective Analysis of a Large Health System
in the Midwestern United States

Ernesto Lopez Castillo1 and Jeffrey Ording2, 1University of Colorado, Denver, CO, 2Advocate Illinois Masonic Medical
Center, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Evidence suggests that patients with autoimmune diseases or immunosuppressive conditions have
a higher risk of poor outcomes related to Coronavirus disease 2019 (COVID-19) infection. Additionally, they are more likely to
have persistent symptoms after the resolution of the acute illness, which is known as Post-Acute Sequelae of SARS-CoV-2
infection (PASC), or Long COVID. In studies that have examined the associations between COVID-19, PASC, and rheumatic
diseases, Rheumatoid Arthritis (RA) represents a significant fraction of this patient population. We aim to compare patients
with RA who have developed PASC to other patients with RA who have not developed PASC to determine risk factors that
could predict the occurrence of this condition.

Methods: This was a retrospective case-control study with patients from the Advocate Aurora health system, between
October 2021 and August 2023. We included patients 18 years and older with RA and a history of a previous COVID-19
infection. Subsequently, they were divided into two groups based on whether they had an existing diagnosis of PASC
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(cases) or not (controls). Patients diagnosed with Fibromyalgia or Chronic Fatigue Syndrome at any time after a COVID-19
infection were excluded. Our variables of interest included demographic features, body mass index (BMI), smoking status,
COVID-19 vaccination status, comorbidities, and disease-modifying antirheumatic drug (DMARD) regimen. All the data
was collected using Epic Electronic Health Record’s Slicer Dicer tool. Multivariable logistic regression was conducted to
explore the association between PASC and relevant risk factors.

Results: From a total of 2182 RA patients, we identified 137 (6.27%) with a diagnosis of PASC. Patients with PASC were
found to be younger than those without PASC (mean age in years 61.14 [SD=13.97] vs. 64.88 [SD=14.34]), with the most
statistical significance observed in the age group of 18-44 years (p=0.003). In patients without PASC, there was a higher
prevalence of Dyslipidemia (1226 [60%] vs. 64 [46.7%], p=0.003) and Heart Failure (308 [15.1%] vs. 10 [7.3%], p=0.018).
In patients with PASC, there was a higher prevalence of Depression (54 [39.4%] vs. 457 [22.3%], p< 0.001), Interstitial Lung
Disease (14 [10.2%] vs. 103 [5%], p 0.016), Chronic Fatigue Syndrome (7 [5.1%] vs. 2 [0.1%], p< 0.001), and Raynaud’s
syndrome (9 [6.6%] vs. 48 [2.3%], p=0.006). No statistically significant differences were observed when comparing other
demographic, clinical, or pharmacological data.

Conclusion: We identified statistically significant risk factors associated with PASC, which included younger age, Depres-
sion, Interstitial Lung Disease, Chronic Fatigue Syndrome, and Raynaud’s syndrome. We encourage further studies to vali-
date these findings. In addition, future investigations should aim for higher statistical power to determine the true effect of
DMARD in this patient population. Epic Electronic Health Record’s Slicer Dicer tool greatly facilitated data extraction; thus,
we believe it should be more widely used in this type of research, especially in large health systems.

Disclosure: E. Lopez Castillo: None; J. Ording: None.

Abstract Number: 1005

Pharmacosurvellience Study of FDA Adverse Event Reporting System
(FAERS) Events of Tofacitinib and Upadacitinib

Nur Barlas, Sait Barlas, Stefan Milutinovic and Shristi Basnyat, Florida State University College of Medicine Internal
Medicine Residency Program at Lee Health, Cape Coral
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus Kinase (JAK) inhibitors are the agents of choice for the treatment of rheumatoid arthritis, pso-
riatic arthritis, and ankylosing spondylitis when other DMARDs are ineffective. However, they are associated with increased
risks of cerebrovascular accident, cardiac failure, venous thromboembolism, malignancy, pericarditis, hyperlipidemia, infec-
tion, duodenal ulcer perforation, liver injury, and type 2 diabetes mellitus. Tofacitinib (Xeljanz) was FDA approved in 2012 and
Upadacitinib (Rinvoq) in 2019. As with many medications, JAK inhibitors carry a risk of side effects. We sought to investigate
difference in side-effect profiles between Tofacitinib and Upadacitinib.

Methods: The FAERS system gathers information on adverse events and medication errors. We assessed real-world data
through the FAERS database and post-marketing reports.

A pharmacovigilance study on AEs associated with Tofacitinib and Upadacitinib using the publicly available FAERS was per-
formed. Disproportionality analysis by calculating the reporting odds ratio (ROR) was reported. Post-marketing reports
between 2020 and 2024 were analyzed.

Results: As of June 2024, there were a total of 2,145 and 42,490 reported AEs for Tofacitinib and Upadacitinib, respec-
tively. Upadacitinib had a higher risk of cerebrovascular accident compared to Tofacitinib (ROR 2.02, 95% CI 1.04-3.92).
Conversely, Upadacitinib showed a weaker association of deep vein thrombosis (ROR 0.23, 95% CI 0.15-0.34), pulmonary
embolism (ROR 0.28, 95% CI 0.20-0.38), malignant neoplasm (ROR 0.23, 95% CI 0.17-0.30), cardiac failure (ROR 0.24,
95% CI 0.14-0.42) pericarditis (ROR 0.003, 95% CI 0.002-0.004), hyperlipidemia (ROR 0.046, 95% CI 0.040-0.054), infec-
tion (ROR 0.015, 95% CI 0.012-0.019), duodenal ulcer perforation (ROR 0.002, 95% CI 0.001-0.003), liver injury (ROR
0.010, 95% CI 0.007-0.014), and type 2 diabetes mellitus (ROR 0.005, 95% CI 0.004-0.008) than Upadacitinib. There
was no statistically significant difference in risk of myocardial infarctions amongst the two drugs.

Conclusion: This FAERS study highlights the differential risk profiles of Tofacitinib and Upadacitinib regarding adverse
events such as cerebrovascular accidents, cardiac failure, venous thromboembolism, and malignancy. Upadacitinib has a
higher risk of cerebrovascular accidents compared to Tofacitinib. Upadacitinib shows lower risks of deep vein thrombosis,
pulmonary embolism, malignant neoplasms, and cardiac failure, pericarditis, blood cholesterol increase, infection, duodenal
ulcer perforation, liver injury, and type 2 diabetes mellitus than Upadacitinib. These findings stress the need to consider
patient-specific risks when choosing between these JAK inhibitors. Further research is needed to explore the underlying
mechanisms and long-term impacts of these adverse events to optimize therapeutic strategies for patients with autoimmune
conditions.

Adverse Events of Upadacitinib vs. Tofacitinib
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Disclosure: N. Barlas: None; S. Barlas: None; S. Milutinovic: None; S. Basnyat: None.

Abstract Number: 1006

Associations Between Rheumatic Diseases and Mental Health Disorders

Thoai Vu, Sivam Bhatt and Janet Lewis, University of Virginia, Charlottesville, VA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatic diseases are frequently linked to a reduced quality of life (QoL), particularly as disease
severity escalates. Patients with rheumatic conditions often exhibit high rates of depression and anxiety, which can hinder
medication adherence and further diminish QoL. In cases where disease-modifying antirheumatic drugs (DMARDs) are
available, suboptimal medication adherence can lead to disease progression, potentially exacerbating both QoL and
mental health. However, the precise relationship between rheumatic diseases and mental health disorders remains
unclear.

Methods: This retrospective case-control study examined the association between rheumatic diseases—specifically RA,
SLE, PsA, and AS—and mental health disorders (anxiety and depression) in patients treated within the author’s health sys-
tem. Data was extracted using Epic’s SlicerDicer tool, which facilitates the search and visualization of large patient popula-
tions. The study included patients over 18 years old who were seen between September 28, 2010, and May 1, 2024.
Rheumatic diseases and mental health disorders were identified using International Classification of Disease, tenth revision
(ICD-10) codes. Odds ratios (OR) and 95% confidence intervals were calculated via multivariate logistic regression, adjusting
for sex and age using IBM SPSS Statistics 28.0.1.

Results: Of the 3,305,015 patients screened, 0.4% had RA, 0.1% had SLE, 0.08% had PsA, and 0.04% had AS. Anxiety
was identified in 4.4% patients, and depression in 3.5%. After adjusting for age and sex, all patients with diagnosis codes
for RA, SLE, PsA, and AS showed a statistically significant increase in the odds of anxiety (ORs ranging from 6.15 to
6.74), depression (ORs ranging from 6.39 to 7.34), and concomitant anxiety and depression (ORs ranging from 7.72 to
9.02), with all p-values < 0.001. Subgroup analysis of patients seen specifically at rheumatology clinics within our institu-
tion revealed that SLE was associated with anxiety, depression, and concomitant anxiety and depression (ORs 1.42,
1.26, 1.49, respectively, all p-values < 0.001). PsA and AS were linked to depression (ORs 1.18, p=0.008 and 1.32,
p=0.003, respectively) and concomitant anxiety and depression (ORs 1.17, p=0.034 and 1.40, p=0.004, respectively).
The lower observed OR in this subset of patients likely is a result of patients receiving care for depression and anxiety
by providers outside of our institution and, as a result, ICD-10 codes for depression and anxiety were underreported in
this subset of patients.

Conclusion: Patients with rheumatic disease face significantly increased incidence of depression and anxiety, which may
negatively impact medication adherence and QoL. It is essential to screen these patients for mental health conditions at each
visit to ensure comprehensive and high-quality care. Further research is needed to explore the associations and conse-
quences of rheumatic diseases on mental health outcomes.

Disclosure: T. Vu: None; S. Bhatt: None; J. Lewis: None.
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Abstract Number: 1007

Demographic, Social, and Disease Factors Associated with Interstitial
Lung Disease and Disease-Related Death in Dermatomyositis

Connor Buechler, Lindsey Wanberg, Nawang Singhe, Cody Rasner, Joseph McGrath, Ziou Jiang, Karen Baker-James and
David Pearson, University of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis (DM) is associated with significant morbidity and mortality due to disease-related
progressive interstitial lung disease (ILD) and malignancy. However, little is known about the risk factors for these outcomes.
We aimed to identify the demographic, social, and disease factors associated with DM-related ILD and death.

Methods: This is a retrospective cohort study of adult patients with DM at an academic tertiary referral center. Adults with
DMwere identified by consistent ICD-10 visit diagnoses between 1/1/2009-1/1/2022. Patient charts were reviewed for con-
firmation of diagnosis and patient and disease characteristics. DM-related death was defined as that due to DM-associated
end-organ damage or medication. Univariate logistic regression controlling for demographics and multivariate logistic
regression adjusting for demographics plus variables with p< 0.1 in univariate analyses were performed.

Results: 223 patients with DM were included. The DM-related mortality rate was 8.0% (17/195) and the ILD rate was 26.5%
(59/223). Of DM-related deaths, the most common causes were malignancy (41.2%) and ILD (29.4%). Univariate analysis
identified presence of antisynthetase antibody, lung symptoms at presentation, male sex, and non-white/BIPOC race as fac-
tors that increased odds of developing ILD. Multivariate analysis adjusting for these variables as well as BMI >30 at diagnosis
and clinically amyopathic DM (CADM) subtype identified antisynthetase antibody, lung symptoms at presentation, and BMI
>30 at presentation as being related to increased odds of ILD [Fig 1]. Univariate analysis identified lung symptoms at presen-
tation, paraneoplastic DM, smoking history, and age > 60 at diagnosis as factors that increased odds of DM-related death.
Multivariate analysis adjusting for these variables as well as presence of ILD identified only paraneoplastic DM as being
related to increased odds of DM-related death [Fig 2].

Figure 1: Multivariate logistic regression showing odds ratio of developing ILD based on presence or absence of patient or disease characteristics
of interest, adjusted for sex, race, age, and additional variables with p-values <0.1 in univariate analyses, which included lung symptoms at presen-
tation, male sex, Black, Indigenous, or person of color (BIPOC) race, BMI>30 at diagnosis, and clinically amyopathic DM (CADM) subtype.
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Conclusion:While antisynthetase antibodies and respiratory symptoms are known ILD risk factors, our analysis is the first to
identify elevated BMI as a risk factor for DM-related ILD, which warrants further investigation particularly as the world’s aver-
age BMI increases. Although other social and demographic variables appeared to be predictors of negative outcomes in uni-
variate analyses, their impact disappeared in multivariate analyses, as did the effect of smoking history. Any effect of these
variables may have been confounded or mediated by factors both disease-related, such as malignancy in the setting of a
smoking history and advanced age, and unrelated to disease such as socioeconomic status, for which we had no data avail-
able. Lung symptoms at presentation approached significance as a predictor of DM-related death even when controlling for
ILD, suggesting that lung symptoms should prompt close monitoring even absent an ILD diagnosis. Our study also affirms
the importance of malignancy workup for new DM patients to predict and prevent DM-related death.

Disclosure: C. Buechler: None; L. Wanberg: None; N. Singhe: None; C. Rasner: None; J. McGrath: None; Z. Jiang:
None; K. Baker-James: None; D. Pearson: None.

Abstract Number: 1008

Immune Responses to Infection and Autoimmune Diseases in the UK
Biobank

Choa Yun1, May A. Beydoun2, Lenore Launer2 and Minkyo Song3, 1National Institute on Aging, Rockville, MD, 2National
Institute on Aging, Baltimore, MD, 3National Institutes on Aging, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Infections have been implicated as potential triggers for autoimmune responses, but studies primarily
focused on the history of infection linked with autoimmune diseases. Large-scale longitudinal studies on antibodies to infections
and their associations with autoimmune diseases are limited. By exploring associations between seropositivity to infection and
prevalent and incident autoimmune diseases, we aim to better understand the etiologic role of infection in autoimmune diseases.

Figure 2: Multivariate logistic regression showing odds ratio of dermatomyositis-related death based on presence or absence of patient or disease
characteristics of interest, adjusted for sex, race, age, and additional variables with p-values <0.1 in univariate analyses, which included smoking
history, age > 60 at diagnosis, and presence of ILD.
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Methods: We analyzed data on serum samples from 9,429 randomly selected UK Biobank participants who have
been tested for 45 antibody responses to 20 pathogens (human herpes [HHV], hepatitis, polyoma, papilloma
[HPV] and retroviruses, as well as Chlamydia trachomatis, Helicobacter pylori, Toxoplasma gondii) using a bead-based
multiplex platform. The association between seropositivity and autoimmune diseases was assessed with
multivariable odds ratios (ORs) and 95% confidence intervals (CIs) using logistic regression for prevalent and
multivariable hazard ratios (HRs) and 95% CIs using Cox regression for incident cases. Forty-eight autoimmune dis-
eases were ascertained using ICD codes and self-reported diagnosis. Multiple testing was adjusted using Bonferroni
correction.

Figure 1. Significant associations between seropositivity to infection and prevalent (top)/incident (bottom) autoimmune disease in men and women
combined The numbers represent odds ratios (top)/hazard ratios (bottom) *Significant at Bonferroni cut-off (p<0.002272727) HSV1: Herpes Sim-
plex virus-1, HSV2: Herpes Simplex virus-2, VZV: Varicella Zoster Virus, EBV: Epstein-Barr Virus, CMV: Human Cytomegalovirus, HHV6: Human
Herpesvirus-6, HHV6A: Human Herpesvirus-6A, HHV6B: Human Herpesvirus-6B, HHV7: Human Herpesvirus-7, HBV: Hepatitis B Virus, HCV:
Hepatitis C Virus, BKV: Human Polyomavirus BKV, JCV: Human Polyomavirus JCV, MCV: Merkel Cell Polyomavirus MCV, HPV16: Human Papil-
lomavirus type-16, HPV18: Human Papillomavirus type-18, HIV1: Human Immunodeficiency Virus, C. trachomatis: Chlamydia trachomatis,
H. pylori: Helicobacter pylori, T. gondii: Toxoplasma gondii
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Figure 2. Significant associations between seropositivity to infection and prevalent autoimmune disease by sex The numbers represent odds ratios
*Significant at Bonferroni cut-off (p<0.002272727) HSV1: Herpes Simplex virus-1, VZV: Varicella Zoster Virus, EBV: Epstein-Barr Virus, HHV6:
Human Herpesvirus-6, HHV6A: Human Herpesvirus-6A, HHV6B: Human Herpesvirus-6B, HHV7: Human Herpesvirus-7, KSHV: Kaposi’s
Sarcoma-Associated Herpesvirus, HBV: Hepatitis B Virus, HCV: Hepatitis C Virus, BKV: Human Polyomavirus, HTLV1: Human T-Lymphotropic
Virus-1, BKV: Human Polyomavirus BKV, JCV: Human Polyomavirus JCV, HPV16: Human Papillomavirus type-16, HPV18: Human Papillomavirus
type-18, HIV1: Human Immunodeficiency Virus, C. trachomatis: Chlamydia trachomatis, H. pylori: Helicobacter pylori

Figure 3. Significant associations between seropositivity to infection and incident autoimmune disease by sex The numbers represent hazard ratios
HSV1: Herpes Simplex virus-1, VZV: Varicella Zoster Virus, EBV: Epstein-Barr Virus, HHV6: Human Herpesvirus-6, HHV6A: Human Herpesvirus-
6A, HHV6B: Human Herpesvirus-6B, HHV7: Human Herpesvirus-7, KSHV: Kaposi’s Sarcoma-Associated Herpesvirus, HBV: Hepatitis B Virus,
HCV: Hepatitis C Virus, HTLV1: Human T-Lymphotropic Virus-1, HIV1: Human Immunodeficiency Virus, BKV: Human Polyomavirus, JCV: Human
Polyomavirus JCV, MCV: Merkel Cell Polyomavirus MCV, HPV16: Human Papillomavirus type-16, HPV18: Human Papillomavirus type-18,
C. trachomatis: Chlamydia trachomatis, H. pylori: Helicobacter pylori
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Results: 517 (5.5%) had at least one autoimmune disease at baseline (59% women). Among individuals with autoimmune
diseases, BKV showed the highest seropositivity (96.5%) and HIV-1 the lowest (0%). Seropositivity to JCV was associated
with any prevalent autoimmune disease in both sexes (OR [95% CI] 1.40 [1.08-1.80]); antibodies to hepatitis B virus (HBV)
with Graves’ disease (GD) in men (17.99 [3.93-82.00]) and HHV-7 with polymyalgia rheumatica (PR) in women (0.14
[0.04-0.43]). Among nominal significance (p< 0.05), OR ranged from 0.22 (HHV-7/ PR) to 6.42 (HBV/GD) in both sexes;
0.13 (HHV-6/ankylosing spondylitis [AS]) to 10.18 (HTLV-1/AS) in men; 0.18 (HHV-7/rheumatism) to 29.96 (HBV/AS) in
women. Of 8,912 autoimmune disease-free individuals, 679 developed new autoimmune diseases (median follow-up
7.5 years). Baseline seropositivity to herpes simplex virus-1 (HSV-1) was inversely associated with aplastic anemia
(AA) (HR 0.10 [95% CI 0.02-0.32]). HRs for nominal association ranged from 0.18 (BKV/sarcoidosis) to 12.37
(HCV/ulcerative colitis (UC)) in both sexes; 0.07 (HSV-1/pernicious anemia) to 23.07 (HCV/UC) in men, 0.08 (HHV-7/vascu-
litis) to 149.07 (HIV-1/primary sclerosing cholangitis) in women.

Conclusion:Our study provides a comprehensive investigation of antibodies to infectious agents and autoimmune diseases
in a population cohort. Inverse associations indicate that infections may modulate the immune system and suppress pro-
inflammatory processes or could reflect an altered immune status of the host. Conversely, positive associations suggest that
infections could trigger autoimmunity through mechanisms like molecular mimicry. By elucidating these pathogen associa-
tions, our research significantly advances our understanding of autoimmune disease etiology and provides insights for tar-
geted interventions to reduce infection-related autoimmune risks.

Disclosure: C. Yun: None; M. Beydoun: None; L. Launer: None; M. Song: None.

Abstract Number: 1009

Immunogenicity of the Recombinant Zoster Vaccine in People with
Rheumatoid Arthritis Using Abatacept

Kevin Winthrop1, Jeremy Hawkins2, Adriana Weinberg3, Sarah Siegel2, Jessica Baxter3, Krystle Garth3, Joseph
Huffstutter4, James Loveless5, Suzanne gharib6, Shanmugapriya (Priya) Reddy7, Jayashree Sinha8, Elvia Moreta9, David
Ridley10, Ilhem Messaoudi11 and Jeffrey Curtis12, 1School of Medicine, Oregon Health and Science University, Portland,
OR, 2Oregon Health & Science University, Portland, OR, 3University of Colorado, Aurora, CO, 4Arthritis Associates PLLC,
Signal Mountain, TN, 5St Luke’s Health System, Boise, ID, 6Charleston Area Medical Center, Charleston, MD, 7Southwest
Florida Rheumatology, Riverview, FL, 8self employed, Clovis, NM, 9St. Paul Rheumatology, Eagan, 10St. Paul
Rheumatology, Eagan, MN, 11University of Kentucky, Lexington, 12University of Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The adjuvanted recombinant glycoprotein E (gE) herpes zoster vaccine (RZV) received expanded
approval for use in 2021 for adults receiving immunosuppression. Despite approval, little clinical or immunogencitiy data
exist of RZV in rheumatoid arthritis (RA) patients who are at high risk of herpes zoster (HZ). Further, it is unclear if biologics
and other immunosuppressive therapies used in RA could diminish vaccine response. Accordingly, we evaluated the immu-
nogenicity of RZV in RA patients using the T-cell co-stimulatory inhibitor abatacept.

Methods: 70 participants aged ≥ 18 years with RA taking abatacept were randomized 4:1 to receive RZV or placebo at
entry and then at week 8. Blood collected at weeks 0, 8, 12, and 60 was used to measure gE-specific cell-mediated immu-
nity (CMI) by IFNg & IL2 dual-color FLUOROSPOT and IgG antibodies by ELISA. We defined a CMI response as ≥ 2-fold
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increase in IFN-γ or IL-2 spot forming cells (SFC) at week 12 and humoral response as ≥2-fold increase in IgG titer at week
≥8. Immunologic analyses are ongoing. Immunologic data for the first 35 participants are presented here and will be updated
to incorporate all 70 participants for the conference.

Results: The 70 participants enrolled had median age 65 years (range, 31-88 years); 13 (19%) used corticosteroids within
30 days of week 0; and 25 (60%) were using methotrexate (MTX) at week 0 (Table 1). Of the 35 participants included in
the preliminary immunogenicity analyses, one participant in the placebo arm developed HZ between weeks 12 and
60 and was censored from the week 60 analyses. No other participants developed HZ during the study. All 35 participants
were included in the humoral immunity analysis, and 33 (94.3%) in the CMI analysis, with 2 excluded due to missing week
0 CMI measurements. At week 12, no participants in the vaccine arm achieved a ≥2-fold increase in either CMI marker. In
contrast, 64.3% (95% CI 44.1, 81.4) developed ≥2-fold increase in anti-gE antibodies with geometric mean fold-rise
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(GMFR) of 2.72 (95% CI 2.1, 3.5) (Table 2). At week 60, only 21.4% (95% CI 8.30, 41.0) maintained a ≥2-fold antibody
increase compared to week 0. In a subgroup analysis of the vaccine arm stratified by MTX use at week 0, CMI responses
were nil for both groups and humoral responses were similar at week 12 (MTX use: 63.6% (95% CI: 30.8-89.1); no MTX
use: 64.7% (95% CI: 38.3, 85.8). There were no responses in the placebo group.

Conclusion: In this phase 2 study, people with RA who received RZV while using abatacept had poor vaccine responses,
including a notable absence of CMI responses. Antibody responses to RZV were lower in magnitude and frequency than
those previously described. These results raise the possibility that RZV may not confer adequate protection against HZ in
people with RA taking abatacept. Future studies should assess whether holding abatacept around the time of vaccination
would enhance vaccine immunogenicity. Clinical trial registered with www.clinicaltrials.gov (NCT03604406).

Disclosure: K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly, 2, Novartis,
2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2; J. Hawkins: None; A. Weinberg: GlaxoSmithKlein(GSK), 5;
S. Siegel: None; J. Baxter: None; K. Garth: None; J. Huffstutter: None; J. Loveless: None; S. gharib: AbbVie/Abbott,
2, 5, 6, Amgen, 2, 5, 6, AstraZeneca, 2, 5, 6, Johnson and Johnson, 2, 5, 6, Sanofi, 2, 5, 6, UCB, 2, 5, 6; S. Reddy: Abb-
Vie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Aqtual, 2, 5, 6, Biogen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Cugene, 2, 5, 6, Eli
Lilly, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sanofi, 2, 5, 6, Scipher, 2, 5, 6, Takeda, 2, 5, 6, UCB, 2, 5, 6; J. Sinha: None;
E. Moreta: None; D. Ridley: None; I. Messaoudi: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5,
Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5,
GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB
Pharma, 2, 5.

Abstract Number: 1010

Total Cost Risk Scores and Barrier Categories in Patients with Axial
Spondyloarthritis and Associated Factors

MarinaMagrey1, Yashashvi Raghuwanshi2, Tyler Barnett2, lindsay Frumker3 and Omer Pamuk4, 1CaseWestern Reserve
University School of Medicine/University Hospitals, Richfield, OH, 2University hospitals, Cleveland, OH, 3University
Hospitals Cleveland, cleveland, OH, 4University Hospitals Cleveland Medical Center/ Case Western Reserve University,
Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is associated with an increased risk of morbidity and mortality.
Patients with axSpA suffer from chronic back pain, and epidemiological studies reveal poor health and functioning in axial
SpA patients.

Methods: Clinical and demographic features of patients with a diagnosis of ankylosing spondylitis (M45.9) or inflammatory
spondylopathy (M46.99) seen by a rheumatologist at our institution between 2021 and 2024 were extracted using SlicerDi-
cer within the EPIC EHR. Controls included subjects with chronic low back pain (M54.5) evaluated by a rheumatologist with
no axSpA diagnosis. HLA-B27 positive Patients that fulfilled the clinical arm of 2009 ASAS classification criteria were
included and controls with chronic low back pain.
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TCRS and BC data were sourced from the Lexis Nexis / SDOH database. TCRS system comprises various sections that
assess the socioeconomic factors and risk levels associated with members/patients. Sections of TCRS are shown in
Figure 1A. The scoring system determines the mean TCRS, socioeconomic ranking (0-100), and socioeconomic category
classes (ranging from extremely high to very low-risk percentiles).

The BC, formerly known as the Motivation category; encompasses various sections that evaluate individuals’ predicted
motivation levels and their commitment to self-health management. Sections of BC are shown in Figure 1B. Moreover, the
BC is associated with five risk levels: extremely high, high, medium, low, and very low.

For statistical analysis, chi-square, unpaired t, and Mann-Whitney U tests were utilized.

Results: 91 patients with axSpA and 117 controls were included. The mean age of axSpA was significantly younger than
that of controls (p < 0.001). The frequency of female patients tended to be lower in axial SpA group (p = 0.055). The median
TCRS index score was significantly lower in axial SpA patients than controls (p = 0.0012). Additionally, the frequency of the
extremely high/high-risk socioeconomic category was significantly lower in axial SpA patients compared to controls (23.1%
vs. 41%, p = 0.0064) (Table 1). Moreover, the frequency of extremely high/high-risk BC categories was significantly higher in
the axSpA group than controls (18.7% vs. 7.7%, p = 0.0017). The median BC score was lower in patients with axial SpA, but
this difference was insignificant (p = 0.069).

In the axial SpA group, TCRS scores and socioeconomic risk categories did not differ between male and female patients.
However, the mean BC score was significantly higher in female axial SpA patients than in males (51.5 ± 10.9 vs. 31.4 ±
18.7, p < 0.0001). High-risk BC categories were significantly less frequent in female axial SpA patients (3.4% vs. 88.2%, p
< 0.0001).

FIG-1B Motivational score

FIG 1A- Total cost score
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Conclusion: Our study demonstrated that socioeconomic categories and motivation for health were better in axial SpA
patients compared to controls. Although there was no difference in TCRS between female and male axial SpA groups, moti-
vation for health was significantly higher in female axSpA patients.

Disclosure: M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5; Y. Raghuwanshi:
None; T. Barnett: None; l. Frumker: None; O. Pamuk: None.

Abstract Number: 1011

Use of the Shingrix Vaccine Among Patients with Inflammatory Arthritis
and Risk of Cardiovascular Events Following Herpes Zoster

Jeffrey Curtis1, Danielle M Conrad2, Whitney S Krueger2, Andrew P Gara2 and Kevin Winthrop3, 1FASTER Medicine,
Hoover, AL, 2AbbVie, North Chicago, IL, 3School of Medicine, Oregon Health and Science University, Portland, OR

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The risk of herpes zoster (HZ) is increased in patients with inflammatory arthritis (IA); although the
Shingrix vaccine has been available since 2017, its use in patients with IA has not been well-described. Prior studies have
shown an increased risk of stroke and major adverse cardiovascular events (MACE) after HZ, but this risk has not been
well-studied in the IA population. The aim of this analysis was to describe the proportion of patients with IA who received
Shingrix, and to estimate the risk of CV events (myocardial infarction [MI], stroke, MACE, and VTE [venous thromboembo-
lism]) after HZ.

Table 1 -Demographics, Clinical characteristics and scores of axial SpA patients and controls
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Methods:We conducted a retrospective cohort study using Optum® Clinformatics Data Mart® US claims data. Participants
were adults with psoriatic arthritis, rheumatoid arthritis (RA), or axial spondyloarthritis. Cohort entry was restricted to occur
on the date of first IA diagnosis between 20 October 2017 (date of Shingrix FDA approval) and 31 March 2023 (end
of data). Demographics and comorbidities prior to cohort entry, and Shingrix use across all data were described. HZ
was defined as a diagnosis claim with receipt of antiviral medication within 7 days. Vaccine effectiveness was calculated
as (1 - incidence rate ratio of HZ) * 100. To assess the risk of CV events after HZ, self-controlled case series (SCCS)
models were constructed among all patients with IA who experienced an outcome of interest. The exposure was HZ,
and the outcomes included inpatient MI, stroke, MACE (MI or stroke), and VTE. A sensitivity analysis of VTE including
outpatient diagnoses with an anticoagulant prescription within 7 days was performed. Multiple models with risk periods
of 30, 45, 60, or 90 days after HZ were examined.

Results: A total of 132,672 patients with IA were included; the mean age was 60.4 years, 71.9% were female and the
majority (80.0%) were diagnosed with RA. A total of 28,690 (21.6%) patients were vaccinated with at least one dose
of Shingrix and of those, 73.2% received a second dose. HZ occurred in 4,342 (3.3%) patients, including 360 cases
after any Shingrix vaccination. The crude incidence rate of HZ after any Shingrix vaccination was 7.41 per 1,000
person-years (PY) compared to 14.76 per 1,000 PY without vaccination, yielding a crude vaccine effectiveness of
50% (44%, 55%). No significant increased risk of MI, stroke, or MACE was observed after HZ. An increased risk of inpa-
tient VTE was observed in the first 60 days (hazard ratio [HR] = 2.13 [1.13, 4.02]) and 90 days (HR = 2.13 [1.22, 3.72])
after HZ.

Conclusion: Use of Shingrix among patients with IA is low, although it has been shown to be safe and effective in multiple
studies, and its use is recommended by professional rheumatology organizations. Risk of inpatient VTE was elevated in
the 60-90 days after HZ infection.

Disclosure: J. Curtis: Abbvie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Labcorp,
2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron, 2, 5, UCB, 2, 5; D. Conrad: AbbVie, 3; W. Krueger: Abb-
Vie, 3; A. Gara: AbbVie, 3; K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly,
2, Novartis, 2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2.

Abstract Number: 1012

Disparities in Time to Diagnosis for Radiographic Axial Spondyloarthritis

Renato Ferrandiz1, Gabriela Rabasa2, Sarah Gasman3, Brooke Mcginley4, Rachael Stovall5, S. Reza Jafarzadeh6, Jean
Liew6 and Maureen Dubreuil7, 1North Alabama Medical Center, Florence, AL, 2Department of Developmental Medicine,
Boston Children’s Hospital, Boston, MA, 3Boston University School of Medicine, Boston, MA, 4Boston University, Boston,
MA, 5University of Washington, Seattle, WA, 6Boston University Chobanian & Avedisian School of Medicine, Boston, MA,
7Section of Rheumatology, Boston University School of Medicine, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Radiographic axial spondyloarthritis (r-axSpA; formerly ankylosing spondylitis) has an average
diagnostic delay of 7 years, which can lead to a diminished quality of life and disability if not promptly diagnosed and
treated. While the impact of sex or gender on time to diagnosis has received considerable attention, the role of social
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Table. Demographics and baseline characteristic of r-axSpA patients with any first clinically defined r-axSpA symptom (n=404) *Abbreviations: SD,
standard deviation; IQR, interquartile range; NSAID, nonsteroidal anti-inflammatory drugs; TNFi, tumor necrosis factor inhibitor; JAKib, Janus
kinase inhibitor; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; ED, emergency department †Based on THRIVE questionnaire
addressing categories of: housing stability, food security, transportation access, medication affordability, employment status, education status,
and caregiver status.

Figure. Mean time to r-axSpA diagnosis: Influence of age, sex, race, ethnicity, and presence of social needs *The dotted line at 1 indicates that there is
no difference in the average time it takes for the event to occur with an increase in the value of the risk factor. For example: those with social needs
present have, on average, a 21% longer time to diagnosis compared to those without social needs, accounting for age, sex, race, and ethnicity.
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determinants of health contributing to this delay remains understudied. We assessed whether time from the initial clin-
ical documentation of r-axSpA symptoms to r-axSpA diagnosis varies based on sex, race, ethnicity, or the presence of
social need.

Methods:We studied patients with r-axSpA using electronic health records fromBostonMedical Center from 2000 to 2022. The
cohort was built with the Observational Health Data Sciences and Informatics (OHDSI) network. We included adults with r-axSpA
defined as 1 or more ICD-9 or 10 codes for r-axSpA who had outpatient visit information for > 12 months prior to r-axSpA diag-
nosis. For the primary analysis, we assessed the time from back pain/spinal pain to r-axSpA diagnosis and secondarily, the time
to r-axSpA from either back/spine pain, peripheral arthritis, psoriasis, inflammatory bowel disease or uveitis. We extracted data on
sex, patient-reported race, ethnicity, and documentation of any social need from an institutional validated questionnaire. We
employed parametric survival models, accelerated failure time, to explore the average time to r-axSpA diagnosis, (1) from first
diagnosis of back/spinal pain and (2) from any r-axSpA -related condition in the presence of unmet social needs.

Results:We included 404 patients with back pain or an r-axSpA -associated condition prior to r-axSpA diagnosis. Of these
patients, 61 had at least one social need (mean age 49, 38.6 % female), with 25.5% of them identifying as Black and 31.1%
as other or unknown race (Table). Patients with a documented social need had a 21% increase in time from back pain to
r-axSpA diagnosis (95% CI 0.93, 1.56; Figure), adjusting for sex, race, and ethnicity. In the model for any r-axSpA -related
condition, time to diagnosis increased similarly by 21% (95% CI 0.92, 1.57). Given that mean time to r-axSpA diagnosis was
34 months among those without social need, these findings indicate that a social need increased the time to r-axSpA diag-
nosis by 7 months, after accounting for age and sex.

Conclusion: This study reveals a trend toward diagnostic delay in r-axSpA related to social need, sex, race, and ethnicity.
Future studies should focus on referral strategies to enable prompt diagnosis and optimize care.

Disclosure: R. Ferrandiz: None; G. Rabasa: None; S. Gasman: None; B. Mcginley: None; R. Stovall: None;
S. Jafarzadeh: None; J. Liew: None; M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2.

Abstract Number: 1013

Burden of Emergency Department Visits and Their Outcomes Among
Patients with Rheumatoid Arthritis: Insights from the Nationwide
Emergency Department Sample (NEDS)

Vishwesh Bharadiya1, Aman Singh2, Parul Berry1, Dominique Feterman Jimenez3, Grant Hughes3, Alison Bays3,
Rachael Stovall3, Rashmi Dhital4 and Namrata Singh5, 1AIIMS, New Delhi, India, 2Rajindra Hospital, Patiala, Punjab, India,
3University of Washington, Seattle, WA, 4UC San Diego, Brentwood, TN, 5University of Washington, Bellevue, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) frequently visit the emergency department (ED). However,
very little is known regarding the clinical characteristics of patients visiting the ED and the factors influencing their admission
to the hospital from the ED. Our study aimed to investigate the epidemiology and outcomes of ED visits among patients with
RA utilizing the Nationwide Emergency Department Sample (NEDS).
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Figure 1. Multivariable analysis* of baseline demographic characteristics and clinical comorbidities associated with inpatient admission after ED
visit in patients with RA: Nationwide Emergency Department Sample (NEDS), 2019

Table 1. Baseline demographic features, clinical comorbidities, and outcomes of emergency department visits in patients with or without rheuma-
toid arthritis (RA): Nationwide Emergency Department Sample (NEDS), 2019
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Methods: Using NEDS data from 2019, ED visits with diagnosis of RA were identified using ICD -10 codes M05.X or M06.X.
Patient demographics, clinical features, and comorbidities were compared between RA and non-RA ED visits. Variations in
ED visits by race categories were also assessed. Additionally, multivariable logistic regression analysis was used to examine
factors linked to inpatient admission from the ED. We also assessed the top diagnoses associated with ED visits in each
group.

Results: We identified 905,811 (0.8%) ED visits for adults ≥ 18 years with RA. ED visits with RA comprised of a higher pro-
portion of women, White patients, patients aged ≥ 65 years, and those with Medicare as the primary payer, compared to
those without RA. Additionally, these patients had a higher comorbidity burden. Compared to 16% of non-RA ED visits,
46% of RA ED visits resulted in inpatient admission (Table 1). A higher proportion of Black and Hispanic RA patients who
visited the ED belonged to the younger age categories of 31-49 years (� 21-24%) and 50-64 years (� 33-35%) compared
to White patients (� 14 and 27%, respectively). A higher proportion of White patients had Medicare as their primary payer
(65% vs 48 - 56% in Non-White patients). More Black and Hispanic RA patients belonged to the lowest income quartile
compared to White patients (38-51% vs 26%). Comorbidity patterns varied, with higher proportion of White patient having
chronic obstructive pulmonary disease, hyperlipidemia, and ischemic heart disease, while more Black patients had chronic

Table 2. Baseline demographic features and comorbidities of emergency department visits in rheumatoid arthritis (RA) across racial/ethnic groups:
Nationwide Emergency Department Sample (NEDS), 2019.
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kidney disease, hypertension, and heart failure (Table 2). Increasing age, male sex, and comorbidities were linked to higher
odds of inpatient admission. Black race (OR 0.78, p < 0.001), lowest income quartile (OR 0.83, p < .001), and Medicaid cov-
erage (OR 0.86, p < 0.001) were associated with lower odds of inpatient admission (Figure 1). Septicemia was the most
prevalent primary ED diagnosis in patients with RA.

Conclusion: RA patients visiting the ED were older, had significantly higher comorbidity burden, and were almost three
times more likely to be admitted, compared to non-RA ED visits. Black and Hispanic patients presented at a younger age
compared to White patients. Black patients, as well as those with Medicaid coverage, had lower odds of being admitted,
indicating potential disparities in admission rates based on racial and other socioeconomic factors. Further clarification of
factors influencing need for ED evaluation and hospitalization among RA patients promises to inform preventive care and
health equity for this vulnerable population.

Disclosure: V. Bharadiya: None; A. Singh: None; P. Berry: None; D. Feterman Jimenez: None; G. Hughes: None;
A. Bays: None; R. Stovall: None; R. Dhital: None; N. Singh: None.

Abstract Number: 1014

Rural-dwelling Patients with Rheumatoid Arthritis or Those with Lower
Income Are More Likely to Be Admitted for Myocardial Infarction in the
U.S. and Have Worse Outcomes

Sumanth Chandrupatla1 and Jasvinder Singh2, 1University of Alabama at Birmingham, Birmingham, AL, 2Baylor College
of Medicine, Birmingham, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:We aimed to assess whether there is a rural-urban disparity in the incidence of myocardial infarction
(MI) hospitalization in patients with rheumatoid arthritis (RA).

Methods: We used the 2016-2019 U.S. data that provides a nationally representative data on all hospitalizations in
the U.S. Rural/urban residential status was identified using the NIS PL_NCHS variable, with micropolitan or not metro-
politan or micropolitan counties being defined as rural. We assessed the multivariable adjusted odds ratios (aOR) to
examine the association of rural residence with MI hospitalization with urban residence as the reference category,
while adjusting for demographics, payer, income, hospital characteristics, and the Deyo-Charlson Comorbidity Index,
a composite validated comorbidity score commonly used to account for the varying effect of 19 common
comorbidities.

Results: The crude rate of MI hospitalization for 100,000 area specific RA hospitalizations was significantly higher for rural
versus urban Residents, 2,441 versus 1,878 (p< 0.001). In multivariable adjusted models, compared to urban residence,
rural-residing residents with RA had almost twice as likely to be hospitalized with MI with an adjusted odds ratio (aOR) of
1.70 (95% CI, 1.58, 1.84, p< 0.001; Table 1). Compared to lowest quartile, the two highest income quartiles were signifi-
cantly and independently associated with lower odds of MI hospitalization in RA, aOR were 0.92 (95% CI, 0.86 - 0.98) and
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0.85 (95% CI, 0.81 - 0.94, p< 0.001; Table 1). Female sex, African American race, elective admission, Medicare payer, gov-
ernment hospital control, rural hospital location, small hospital bed size, were significantly associated with a lower odds of MI
hospitalization (Table 1). The adjusted higher odds of MI hospitalizations in RA patients were confirmed in several sensitivity
analyses that: (1) excluded elective admission status, aOR 1.53 (1.42 - 1.65, p< 0.001); (2) Including interaction term for
rurality and sex, age, and Deyo-Charlson comorbidity index aOR 1.45 (1.07 - 1.98, p=0.02); (3) consisting of individual
Deyo-Charlson comorbidities rather than a categorical scale, aOR 1.53 (1.42 - 1.64, p< 0.001).

Conclusion: Our study findings of rural-urban and SES disparities for MI hospitalizations in RA provide policymakers with
data and information for action, that could be used for policy decisions to reduce these gaps, to improve outcomes in rural
residents that would also improve overall outcomes.
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Disclosure: S. Chandrupatla: None; J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solutions, 2, Aebona Phar-
maceuticals, 11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara therapeutics, Intelligent
Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, Ad, 11, Charlotte’s
Web Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward, 2, GeoVax Labs, 11, Intuitive
Surgical Inc./Philips Electronics North America, 12, food and beverage payments, Jupiter Life Science, 2, MedIQ,
2, Medscape, 2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med, 2, Practice Point communi-
cations, 2, Putnam associates, 2, ROMTech, Atheneum, Clearview healthcare partners, American College of Rheuma-
tology, Yale, Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher, 2, Seres Therapeutics,
11, speaker’s bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health, 2, Two Labs Inc, 2, UBM LLC,
2, WebMD, 2, Zimmer Biomet Holdings, 5.

Abstract Number: 1015

Performance of a Molecular Signal Response Classifier Predicting
Inadequate Response to Tumor Necrosis Factor Inhibitors in Hispanic
Patients with Rheumatoid Arthritis

Viet Bui1,Miguel Rodriguez2 and Sarah Ormseth3, 1Harbor UCLAMedical Center and The Lundquist Institute, Torrance,
CA, 2Texas Arthritis Center, El Paso, TX, 3The Lundquist Institute, Torrance, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Tumor necrosis factor inhibitors (TNFi) are generally the first class of biologic disease modifying
anti-rheumatic drugs (DMARDs) prescribed for rheumatoid arthritis (RA) patients with an inadequate response to conven-
tional synthetic DMARDs. A molecular signal response classifier (MSRC) predicting inadequate response to TNFi was devel-
oped, validated and shown to improve patient outcomes. Studies in RA testing the utility of MSRC have been conducted
with white, non-Hispanic patient samples. Data on disease response to medications for other ethnic groups is sparse. His-
panic patients are more frequently under/ uninsured and encounter barriers to health care leading to worse outcomes. We
here evaluated the performance of MSRC in a majority Hispanic, low socioeconomic status sample of RA patients with at
least moderate disease activity.

Methods: Sixty-one participants from a single center were identified via retrospective chart review. All screened
patients fulfilled 2010 classification criteria for RA and had at least moderate disease activity measured as clinical dis-
ease activity index (CDAI) >10 at entry. All were tested with MSRC and had a decision on bDMARD choice made after
receiving the MSRC test result. The outcome was achievement of CDAI low disease activity or remission (CDAI-
LDA/REM).

Results: Among 61 tested patients, three were excluded due to missing CDAI at follow-up and five due to no
advancement to bDMARD treatment. In the final sample (N=53), mean < ![if !msEquation] >< ![if !vml] > < ![endif] ><
![endif] >standard deviation age was 53.7±12.6, 40/53 (75%) were female, 49/53 (93%) were Hispanic, 49/53 (93%)
were anticitrullinated protein antibody positive, 24/53 (45%) had prior TNF exposure, and mean baseline CDAI was
28.0±11.0. Of 53 analyzed patients 30/53 (56.6%) received a signal of inadequate response (SIR) to TNFi and
23/53, (43.4%) exhibited no SIR. Twenty-nine patients with SIR received treatment with an alternate mechanism of
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action (MOA) and 26/29 (89.7%) achieved CDAI-LDA/REM over an average of 4.48±1.86 months (Figure 1). One
patient with SIR received TNFi and did not achieve CDAI-LDA/REM. Of 23 patients without SIR 14/23 (60.9%) were
prescribed TNFi and 12/14 had no prior TNFi exposure; 10/14 (71.4%) achieved CDAI-LDA/REM over 3.5±0.9 months.
The remaining 9/23 (39.1%) were prescribed an alternate MOA bDMARD and 2/9 had no prior TNFi exposure; 8/9
(88.9%) attained CDAI-LDA/REM over 3.2±0.7 months (p-for-difference=0.322). The difference in response to TNFi ver-
sus alternate MOA approaches among patients without SIR remained non-significant after adjusting for anticitrullinated
protein antibody status and prior TNFi exposure.

Conclusion: The rate of SIR to TNFi in this sample of Hispanic patients with RA is similar to the 56.4% observed in a larger
study of non-Hispanic white patients. MSRC impacted bDMARD choice when an SIR was present and in patients
without SIR and no prior TNFi exposure. Compared to a typical 25-40% attainment of CDAI-LDA at 12 months in
response to any arbitrary biologic choice, treatment selection informed by MSRC resulted in superior rates of attainment
of therapeutic target.

Disclosure: V. Bui: None; M. Rodriguez: None; S. Ormseth: None.

Abstract Number: 1016

Pharmacoequity of DMARDs Among Adults with Rheumatoid Arthritis in
the U.S

Ashkan Ara1, Matthew Chenoweth2, Srikanth Kadiyala2, Utibe Essien3 and Christopher Scannell3, 1Division of
Rheumatology, David Geffen School of Medicine at the University of California, Los Angeles (UCLA), Los Angeles,
2Department of Health Policy and Management, Fielding School of Public Health at UCLA, Los Angeles, 3Division of
General Internal Medicine and Health Services Research, David Geffen School of Medicine at UCLA, Los Angeles
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Background/Purpose: Long-term management of rheumatoid arthritis (RA) relies on disease-modifying antirheumatic
drugs (DMARDs), including conventional synthetic (csDMARDs), biologic (bDMARDs), and targeted synthetic (tsDMARDs).
About 40% of patients do not respond to first-line csDMARDs, and they require more expensive bDMARDs or tsDMARDs.
Equitable access to these treatments is a significant concern in the U.S. We examined racial and ethnic disparities in DMARD
utilization among a nationally representative cohort of RA patients.

Methods: We developed a sample of RA patients aged 18 and older using the Medical Expenditure Panel Survey
(MEPS) data from 2011 to 2021. Our primary outcomes were the utilization of any DMARD, csDMARDs, and
bDMARDs. The main independent variable was self-reported race and ethnicity, categorized as Hispanic, Non-
Hispanic Asian (Asian), Non-Hispanic Black (Black), Non-Hispanic ’other race’ or ’multiple races’ (Other/multiracial),
and Non-Hispanic White (White).

We used multivariable logistic regression to analyze racial and ethnic differences in DMARD utilization, adjusting for demo-
graphic and clinical characteristics, geographic region, year fixed effects; family income, education level, type of health insur-
ance (socioeconomic factors); and history of rheumatology visits, utilizing a pharmacoequity conceptual framework. National
estimates were produced using MEPS survey weights and cluster-robust standard errors.

Results: We identified 5,890 adults diagnosed with RA, comprising 203 (2.7%) Asian, 1,575 (15.9%) Black, 1,247 (13.0%)
Hispanic, 223 (4.3%) Other/multiracial, and 2,642 (64.1%) White patients (Figure 1). Minoritized patients had lower socio-
economic status and healthcare access compared to White patients (Table).

Unadjusted DMARD utilization rates were 20.4% for any DMARD, 17.6% for csDMARDs, and 5.3% for bDMARDs. White
patients had the highest utilization rates, and the largest utilization gap was in bDMARDs (Table).

In the final adjusted model, Asian (aOR 0.34; 95% CI, 0.16-0.72) and Black (aOR 0.70; 95% CI, 0.52-0.94) patients
had significantly lower odds of using any DMARD, driven by lower use of csDMARDs among Asian patients (aOR
0.39; 95% CI, 0.18-0.83) and bDMARDs among Black patients (aOR 0.42; 95% CI, 0.24-0.72). Initially significant
lower odds for Hispanic and Other/multiracial patients were not significant after adjusting for socioeconomic factors
(Figure 2).

Figure 1: Study flow diagram.
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Table: DMARD Utilization and Baseline Characteristics.

Figure 2: DMARD Utilization Across Various Racial and Ethnic Patient Populations with RA.
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Conclusion: In a national cohort of RA patients, we observed significantly lower DMARD utilization among Asian and Black
patients compared to White patients. Specifically, Asian patients had lower csDMARD use, and Black patients had lower
bDMARD utilization.

Our study has limitations. First, the cross-sectional nature of our data prevents us from establishing causal relationships.
Second, we could not account for all bDMARDs and tsDMARDs. Third, the absence of RA disease severity data introduces
potential confounding bias. Despite these limitations, our nationally representative data highlight significant racial disparities
in DMARD utilization, particularly for costly bDMARDs, where access barriers are presumably higher.

Disclosure: A. Ara: None; M. Chenoweth: None; S. Kadiyala: None; U. Essien: None; C. Scannell: None.

Abstract Number: 1017

Non-Adherence and Missed Appointments in Rheumatology: Pre and
Post COVID-19 Pandemic Impact

Daniela Alejandra Salcedo-Soto1, Ana Cecilia Bardan-Inchaustegui2, Pablo Gamez-Siller3, Deynna Montserrat Lara
Mendez4, Diana Elsa Flores-Alvarado5, Jorge Esquivel-Valerio6, Jesus Cardenas-de la Garza2 and Dionicio Galarza-
Delgado7, 1Hospital Universitario Dr Jose Eleuterio Gonzalez, Monterrey, Mexico, 2Universidad Aut�onoma de Nuevo
Le�on, Monterrey, Nuevo Le�on, Mexico, 3Facultad de Medicina UANL, Monterrey, Nuevo Le�on, Mexico, 4Hospital
Universitario Dr José Eleuterio Gonz�alez, Monterrey, Nuevo Le�on, Mexico, 5Hospital Universitario Jose Eleuterio
Gonzalez, Monterrey, Nuevo Le�on, Mexico, 6Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, MONTERREY, Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo Le�on,
Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatic diseases (RDs) require consistent management with disease-modifying antirheumatic
drugs (DMARDs) and regular medical follow-up. However, non-adherence to medication and unattended appointments
are common challenges in rheumatology practice, affecting treatment outcomes and healthcare resources. The COVID-19
pandemic has exacerbated these challenges, altering patient behavior and access to healthcare services. Understanding
the reasons behind non-adherence and unattended appointments, both before and after the pandemic, is crucial for devel-
oping effective strategies to improve patient care and treatment outcomes in rheumatology clinics.

Methods: An observational and cross-sectional study was conducted.We included patients ≥18 years old diagnosed with RD
who attended both initial and follow-up assessments at our rheumatology clinic from May to September 2023 and agreed to
participate. Patients who missed appointments were contacted to determine reasons for non-attendance. A questionnaire
evaluated DMARD usage, adherence, and reasons for non-adherence. Adherence was categorized based on intake fre-
quency: Good ( >75%of the time, >21 days), regular (50-74%, 15-21 days), poor (25-49%, 8-14 days), and null (< 25%, 7 days
or less). To compare adherence during the COVID-19 pandemic, data from rheumatology patients in 2021-2022 were used.

Results: Of 4,289 scheduled patients, 2,078 (48.44%) did not attend appointments. Of these, 354 missed their first
appointment and 1,724 missed follow-ups. During this period, 78 patients were hospitalized, with 73% attending follow-
ups, 23% not attending, and 4% deceased. Economic factors were the primary cause of non-attendance (70%), followed
by transportation (14%), forgetting (9%), and personal reasons (2%).
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Of 161 patients evaluated for DMARD adherence, 135 (83.8%) had good adherence. Hydroxychloroquine was used by 34%
of patients, followed by methotrexate (29%), prednisone (16%), leflunomide (8%), mycophenolate mofetil (8%), azathioprine
(3%), and sulfasalazine (2%). Reasons for non-adherence in 2021 and 2023 are shown in Table 1.

Conclusion: Non-attendance and DMARD adherence depend on economic and social circumstances. During the COVID-
19 pandemic, fear of infection and limited availability of medications were significant factors contributing to non-adherence.
Post-pandemic, economic factors continued to be the primary barrier, but concerns about side effects and forgetting to take
medications became more common.

Disclosure: D. Salcedo-Soto: None; A. Bardan-Inchaustegui: None; P. Gamez-Siller: None; D. Lara Mendez:
None; D. Flores-Alvarado: None; J. Esquivel-Valerio: None; J. Cardenas-de la Garza: None; D. Galarza-
Delgado: None.

Abstract Number: 1018

Analysis of Medication Usage and Monthly Costs in Hospitalized Patients
with Rheumatic Diseases: A Retrospective Observational Study

Daniela Alejandra Salcedo-Soto1, Ana Cecilia Bardan-Inchaustegui2, Pablo Gamez-Siller3, Deynna Montserrat Lara
Mendez4, Diana Elsa Flores-Alvarado5, Jorge Esquivel-Valerio6, Jesus Cardenas-de la Garza2 and Dionicio Galarza-
Delgado7, 1Hospital Universitario Dr Jose Eleuterio Gonzalez, Monterrey, Mexico, 2Universidad Aut�onoma de Nuevo
Le�on, Monterrey, Nuevo Le�on, Mexico, 3Facultad de Medicina UANL, Monterrey, Nuevo Le�on, Mexico, 4Hospital
Universitario Dr José Eleuterio Gonz�alez, Monterrey, Nuevo Le�on, Mexico, 5Hospital Universitario Jose Eleuterio
Gonzalez, Monterrey, Nuevo Le�on, Mexico, 6Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, MONTERREY, Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo Le�on,
Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Costs associated with rheumatic diseases significantly affect a considerable portion of patients’
income. The monthly income of northeastern Mexican families has been reported to be $708.71 USD. Various socioeco-
nomic risk factors have been identified as contributing to poor adherence, with elevated medication costs being a significant
factor. The affordability of medication depends on whether it is covered by each specific healthcare system. Our objective is
to provide insights into medication utilization and associated costs, contributing to a better understanding of the economic
aspects of rheumatic disease management.
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Methods: We conducted an observational retrospective analysis, focusing on the review of prescriptions provided to
patients hospitalized for rheumatic diseases at the time of their discharge from our institution. The study covered the period
fromMarch to December 2023. Medications prescribed at discharge were systematically categorized, as outlined in Table 1.
Additionally, the average monthly expenses for DMARDs, immunosuppressants, biologics, and bisphosphonates were cal-
culated using pricing data obtained from our institution’s internal pharmacy. The total cost was reported in US dollars (USD),
considering an equivalence of USD 1 = 16.89 Mexican pesos (MXN).

Results: During the period from March to December 2023, there were 143 hospitalized patients. Prescriptions were
obtained from 71 patients, with an average of 7 medications per prescription. On average, patients took 6 tablets daily.
The most frequently prescribed category of medications was supplements in 68 prescriptions (95.77%), specifically calcium
carbonate/cholecalciferol. The second most frequently prescribed category was steroids in 55 prescriptions (77.46%), pre-
dominantly prednisone in its 5 mg presentation. The third most frequently prescribed category was conventional synthetic
DMARDs in 54 prescriptions (76.05%), primarily hydroxychloroquine followed by methotrexate, leflunomide, sulfasalazine,
and chloroquine. Nine prescriptions included >2 synthetic DMARDs. The average expenditure for this category was USD
110.69 monthly. The average expenditure for immunosuppressants was USD 395.29 and the average expenditure for bis-
phosphonates was USD 118.36.
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Conclusion: The high average number of medications per prescription indicates the complexity of the treatment regimens.
The economic aspects highlight potential challenges faced by patients in accessing and affording necessary medications,
pointing towards areas where healthcare support or interventions may be beneficial.

Disclosure: D. Salcedo-Soto: None; A. Bardan-Inchaustegui: None; P. Gamez-Siller: None; D. Lara Mendez:
None; D. Flores-Alvarado: None; J. Esquivel-Valerio: None; J. Cardenas-de la Garza: None; D. Galarza-
Delgado: None.
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3Medstar Georgetown University Hospital, Washington, DC, 4University of Alabama at Birmingham, Edmond, OK,
5University of Alabama at Birmingham, Birmingham, AL, 6Grace C Wright MD PC, New York, NY, 7University of Alabama
at Birmingham, Hoover, AL, 8Washington DC VAMC/Georgetown and Howard Universities, Washington, DC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous literature has suggested racial and ethnic variations in the clinical expression of psoriatic
disease, with Non-White patients having more extensive skin disease, higher disease activity, frequent axial involvement
and more comorbid disease1-3. Additionally, ethnic minority psoriatic arthritis (PsA) patients have delays in diagnosis and
less use of biologic medications.2,4. Data on potential confounders, such as socioeconomic variables, particularly neighbor-
hood social deprivation defined by prior redlining policies, are limited. Historically, majority Black neighborhoods were con-
sidered high risk for investment (redlined), limiting opportunities for Black homeownership and stunting neighborhood
development5. We aimed to evaluate the association of neighborhood social deprivation and disease burden amongst racial
and ethnic subsets of PsA patients.

Methods:Our PsA cohort included patients with ≥2 diagnoses of PsA defined by ICD 9/10 codes enrolled in the ACR Rheu-
matology Informatics System for Effectiveness (RISE) registry with self-reported race, geographic region of residence and at
least 3 years of follow-up. We examined the distribution of demographics, disease activity, including high disease activity
(HDA: RAPID3 >12), social deprivation (Area Deprivation Index [ADI, high ≥ 80), and treatments overall, and stratified by race.
We conducted a subgroup analysis assessing demographic and clinical characteristics of PsA patients stratified by historical
residential security grades [Home Owner’s Loan Corporation - HOLC1 (‘best’ residence location) to HOLC4 (‘hazardous’
residence location = historically redlined district)].

Results: The study cohort included 21,429 PsA patients. Patients had median age 55 (12.8) years and were predominantly
female (57.7%), obese (56.1% BMI >30), and residing in the South (52.2%) (Table 1). ADI ≥ 80th percentile (high deprivation)
was greatest among Black patients (25.7 % vs. 2.3% Asian, 17.3% Other, and 12.5% White), who also had the greatest
proportion of HDA (40.2% vs. 25.8% Asian, 29.6%White, and 33.5% Other). Approximately 5% of PsA patients lived in his-
torically redlined districts, which consisted of mostly Black and Other non-White patients (8.8% and 8.3%, respectively). Of
the 2,237 PsA patients residing in areas with a defined HOLC score (Table 2), there was greater prevalence of Hispanic and
Other compared to White patients in HOLC4 vs HOLC1. Smoking, obesity, ADI ≥ 80th percentile, federal insurance and HDA
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were also more prevalent in historically redlined areas. HOLC4 patients also spent more time in HDA (median 81.5 person
days [IQR 0, 651]) and less time in remission (median 0 person days [0, 542]), and had a greater proportion of targeted syn-
thetic DMARD use [19.1% vs HOLC1 9.6%], and a somewhat lower proportion of biologic DMARD use (61.4%
vs. HOLC1 66.7%).

Characteristics of PsA patients included in the RISE registry by race at baseline

Characteristics of PsA patients included in the RISE registry by residential Home Owner’s Loan Corporation (HOLC) score 1 – 4 at baseline, where
HOLC1 = Best and HOLC4 = Hazardous (redlined district)
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Conclusion: In the US, disparities exist for Black patients with PsA, who have more prevalent high disease activity and high
social deprivation. In addition, the enduring effects of structural racism appear to negatively influence the disease character-
istics of PsA in patients living in historically redlined areas.

Disclosure: B. Banbury: None; S. Dowell: None;C. Jenkins: None; E. Holladay: None; F. Xie: None; J. Zhang: None;
G. Wright: AbbVie/Abbott, 2, 6, AstraZeneca, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Genentech, 2, Janssen,
2, 6, Novartis, 2, Pfizer, 2, 6, UCB, 2, 6; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK),
2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5;G. Kerr: Astra-
Zeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer,
6, Sanofi, 6, UCB, 1.

Abstract Number: 1020

Health Inequalities Exist Between the United States and Europe for
Patients with Axial Spondyloarthritis

Elena Nikiphorou1, Alexis Ogdie2, Dan Twigg3, Emily Quiñones4, You-Li Ling5, Karim Masri6, Joseph C. Cappelleri7, Lidia
Sanchez-Riera8, Megan Hughes9 and NICOLA MASSEY9, 1King’s College London, London, United Kingdom, 2Department
of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 3Adelphi Real World,
Manchester, United Kingdom, 4Adelphi Real World, Macclesfield, United Kingdom, 5Pfizer Inc, New York, NY, 6Pfizer Inc,
Collegeville, PA, 7Pfizer, Groton, 8Pfizer, Madrid, 9Adelphi Real World, Bollington, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Structural differences exist between the healthcare systems in the United States (US) and Europe.
In real-world clinical settings, we investigated whether these differences create inequalities between the two regions in the
standard of care for patients with axial spondyloarthritis (axSpA). Identifying differences will be the first step to targeted inter-
ventions in each region, enabling health equity.

Methods: Data were drawn from the Adelphi Real World axSpA Disease Specific Programme™, a cross-sectional sur-
vey, with retrospective data collection, of rheumatologists and their consulting patients with axSpA. The survey was
conducted from March – November 2021 (“data collection”) in 5EU (France, Germany, Italy, Spain, United Kingdom)
and the US. Weighted (linear) kappa analyses measured agreement where patients and their rheumatologists reported
perceptions of the patient’s disease severity at time of survey and retrospectively (at diagnosis, at current treatment ini-
tiation), and satisfaction with the patient’s current treatment. Kappa value interpretation ranges from no agreement (≤0)
to almost perfect agreement (0.81-1). Differences between the US and 5EU where physicians reported details of demo-
graphics, symptomology, hospitalizations, and consultations were measured using Chi-square, Fisher’s exact and
t-tests.

Results: Rheumatologists (n=334; US=81, 5EU=253) provided data for 2750 patients (US=656, 5EU=2094). Some demo-
graphics significantly differed between regions; nearly 3/4 of patients in the US (72%) and 5EU (73%) were prescribed a bio-
logic disease-modifying antirheumatic drug (bDMARD) (Table 1). Patient-physician agreement on perceived axSpA disease
severity was greater in 5EU than the US, at diagnosis (moderate vs fair), initiation of current treatment (moderate vs fair) and
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Table 1. Physician-reported demographics, treatment, and symtpomology of axSpA patients in the US and 5EU. Abbreviations: US, United States
of America; 5EU, 5 European countries (France, Germany, Italy, Spain, and the United Kingdom); SD, standard deviation; BMI, body mass index;
HLA-B27, human leukocyte antigen B27; bDMARD, biologic disease modifying antirheumatic drug; NSAID, non-steroidal anti-inflammatory drug;
COX-2i, cyclooxygenase-2 inhibitor; csDMARD, conventional synthetic disease-modifying antirheumatic drug; tsDMARD, targeted synthetic dis-
ease modifying antirheumatic drug; HCP, healthcare professional; PCP, primary care physician; TT, T-test; FE, Fisher’s exact test; CH, Chi-
square test.
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at data collection (substantial vs fair); agreement on treatment satisfaction was greater in 5EU than the US (moderate vs fair)
(Figure 1). While the mean [standard deviation (SD)] number of symptoms present at diagnosis was similar between the US
and 5EU (6.03 [4.38] vs 6.39 [4.33]; p=0.0657), the mean [SD] at data collection was significantly greater in the US than 5EU
(3.27 [3.25] vs 2.33 [2.84]; p< 0.0001) (Figure 2). Prevalence of several individual symptoms also varied by region (Table 1).
Mean [SD] number of consultations with healthcare professionals (HCPs) in the previous 12 months was significantly lower
among US patients than 5EU patients (5.15 [3.44] vs 6.51 [5.06]; p=0.008); mean number of consultations with individual
HCP types also differed significantly (Figure 2). No significant difference was found between the mean number of hospitali-
zations in the two regions (Figure 2).

Conclusion: US axSpA patients experienced greater discordance with their physicians on disease severity and treatment
satisfaction and experienced significantly more symptoms vs 5EU patients at data collection. Number of consultations
appeared to be greater in 5EU than the US. The reasons for these inequalities will be complex and better understanding
why these differences exist will be key to implementing targeted improvements in both regions.

Figure 1. On the patient’s axSpA disease severity, US patients and their physicians showed fair agreement at diagnosis (p<0.001; 95% confidence
interval (CI) [0.26, 0.50]), fair agreement at initiation of the patient’s current treatment (p<0.001; 95% CI [0.21, 0.42]), and fair agreement at data
collection (p<0.001; 95% CI [0.21, 0.47]); 5EU patients and their physicians showed moderate agreement at diagnosis (p<0.001; 95% CI [0.46,
0.51]), moderate agreement at initiation of the patient’s current treatment (p<0.001; 95% CI [0.36, 0.47]), and substantial agreement at data col-
lection (p<0.001; 95% CI [0.55, 0.67]). On their satisfaction with the patient’s current axSpA treatment, US patients and their physicians showed
fair agreement (p<0.001; 95% CI [0.25, 0.51]), while 5EU patients and their physicians showed moderate agreement (p<0.001; 95% CI [0.37,
0.49]). Kappa values were interpreted as: ≤0 = no agreement, 0.01 – 0.20 = slight, 0.21 – 0.40 = fair, 0.41 – 0.60 = moderate, 0.61 – 0.80 = sub-
stantial and 0.81 –1 = almost perfect agreement. Abbreviations: US, United States of America; 5EU, 5 European countries (France, Germany, Italy,
Spain, and the United Kingdom); CI, confidence interval.
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Figure 2. a) No significant difference was seen in the mean number of symptoms between the US and 5EU at the time of diagnosis (p=0.657). At
the time of data collection, patients in the US had a significantly greater mean number of symptoms than patients in 5EU. b) No significant differ-
ence was seen between the two regions in the mean number of hospitalizations in the previous year (p=0.1291). c) Patients in 5EU consulted with
HCPs a significantly greater number of times in the previous year than patients in the US (p=0.0008). d) Patients in the US consulted the participat-
ing rheumatologists (p=0.0197) and internists (p<0.0001) a significantly greater number of times on average than patients in 5EU, while patients in
5EU consulted physical therapists, PCPs and nurses a significantly greater number of times on average than patients in the US (all p<0.0001).
Abbreviations: US, United States of America; 5EU, 5 European countries (France, Germany, Italy, Spain, and the United Kingdom), HCP, health-
care professional; PCP, primary care physician; TT, T-test)
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Disclosure: E. Nikiphorou: AbbVie, 1, 6, Alfasigma, 1, 6, Fresenius Kabi, 1, 6, Galapagos, 1, 6, Gilead, 1, 6, Lilly, 1, 5,
6, Pfizer, 1, 5, 6, UCB, 1, 6; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC,
2, Eli Lilly and Company, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2;
D. Twigg: None; E. Quiñones: None; Y. Ling: Pfizer Inc, 3, 11; K. Masri: AbbVie, 3, Pfizer Inc (at the time of the study),
3, 11; J. Cappelleri: Pfizer Inc, 3, 8, 11; L. Sanchez-Riera: Pfizer, 3; M. Hughes: Adelphi Real World, 3; N. MASSEY:
Adelphi Real World, 3.

Abstract Number: 1021

Improving Preoperative Osteoporosis Screening for Orthopedic Patients

Kelly Tran, Colleen Watkins, Jami Pincavitch, John Guido, Tyler Glover, Ashlyn Baker and Jesse Thompson, West Virginia
University Hospital, Morgantown, WV

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Total joint arthroplasty ( TJA) is one of the most common orthopedic procedures. There are over
one million TJA annually in the United States. Osteoporosis is one of the main risk factors for aseptic loosening and
increased subsidence after cementless total hip arthroplasty ( THA). Unfortunately, there are no current guidelines available
regarding preoperative osteoporosis screening which leads to current underrecognized and undertreated osteoporosis for
this particular patient population. In addition, it is more challenging to screen for osteoporosis given the limitation in
resources due to rural geographic location among West Virginians.This project aims to increase preoperative osteoporosis
screening for orthopedic patients located in Morgantown, West Virginia, U.S.A.

Methods: This retrospective study was carried out from 01/01/2024 to 05/31/2024 based on chart review. Inclusion criteria
are those greater than or equal to 65 years of age or between 50 and 64 years of age with one of the risk factors for devel-
oping osteoporosis. DEXA scans are ordered during preoperative visits if no prior DEXA scans are done. T-scores are
retrieved from DEXA reports either internally or externally. According to American College of Rheumatology guidelines,
patients are classified as having osteopenia if their T scores are between -1 and -2.4. Whereas those have T scores of equal
to or lower than -2.5, are classified as having osteoporosis.
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Results: Over a period of 5 months, we are able to identify 207 patients that qualified for osteoporosis screening. However,
only 204 patients have completed DEXA scans at the end of May 2024 due to pending insurance approval or pending scan-
ning appointments. In our study, DEXA scan has a sensitivity of 0.55 ( p < 0.05). Among 46 patients aged between 50 and
64 years, 21 of them ( 45.7%) have either osteoporosis or osteopenia. This unique patient population would have been
missed with general osteoporosis screening guidelines only target those patients over the age of 65 years.

Conclusion: Our study highlights the importance of bone health optimization including preoperative osteoporosis screening
for orthopedic patients prior to their scheduled procedures. We also believe that once identified as either osteoporosis or
osteopenia, prompt treatment would play a critical role in improving the final outcome. We also offer treatments for those that
are diagnosed with osteoporosis or osteopenia with high FRAX (fracture risk assessment tool) scores.

Disclosure: K. Tran: None;C.Watkins: None; J. Pincavitch: None; J. Guido: None; T. Glover: None; A. Baker: None;
J. Thompson: None.

Abstract Number: 1022

Social Determinants of Health in Osteoporosis Treatment Patterns
Among Adults with Rheumatoid Arthritis and Major Osteoporotic
Fracture in the All of Us Research Program: A Cross-Sectional Study

Marshall Weber1, Brinda Basida2, Colton Hoffer2 and Rachel Elam3, 1Augusta University, Augusta, GA, 2Augusta
University / VA Augusta Health System, Augusta, GA, 3Augusta University, Evans, GA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite widely available bone health pharmacologic therapies, there is a significant osteoporosis
treatment gap in individuals with rheumatoid arthritis (RA). The aim of this study is to describe social determinants of health
in individuals with RA and a history of major osteoporotic fracture (MOF), comparing those who are and are not prescribed
some form of osteoporosis pharmacologic therapy.
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Methods:We conducted a retrospective, cross-sectional study of adults age ≥ 18 years old in the U.S. National Institutes of
Health All of Us Research Program, a national cohort with data repository consisting of patient survey and linked electronic
health record (eHR) data. We utilized the All of Us Registered Tier Dataset version 7. We included participants with a diagno-
sis of RA (≥ 2 International Classification of Diseases (ICD)-9/10 diagnosis codes for RA at least 30 days apart) and a history
of a MOF (a prior fracture at any of forearm, hip, humerus, or thoracic/lumbar spine; defined by any ICD-9/10 claim for a
humerus or forearm fracture, an ICD-9/10 inpatient claim for a hip or vertebral fracture, or a Healthcare Common Procedure
Coding System (HCPCS) or ICD-9/10 claim for a hip fracture repair procedure). We constructed two cohorts: osteoporosis-
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treated and osteoporosis treatment-naïve participants. Participants were classified as osteoporosis-treated if they received
any prescription for a bone health pharmacologic therapy (oral or IV bisphosphonate, denosumab, raloxifene, abaloparatide,
teriparatide, or romosozumab) at any time; otherwise, a participant was treatment-naïve. We described and compared
social determinants of health characteristics between osteoporosis-treated and treatment-naïve participants using chi-
squared testing. Social determinants of health examined included: educational attainment, employment, income, housing
and/or food insecurity, general health perception, health literacy, and healthcare access and utilization.

Results: There were 361 participants with RA and a history of MOF included in this study; the majority were women (81%),
White race (71%), and aged > 65 years old (71%). Of participants, 178 were osteoporosis-treated (49%) and 183 were oste-
oporosis treatment-naïve (51%). Lower educational attainment and self-reported difficulty understanding written health
information were significantly associated with osteoporosis treatment-naïve status. The two other domains of health literacy
examined (lack of confidence in completing medical forms and requiring help reading health-related materials) were not
associated with osteoporosis treatment status (Table 1).

Conclusion: Our study suggests lower educational attainment and lower health literacy may be associated with a
decreased likelihood of being prescribed pharmacologic treatment for osteoporosis among individuals with RA and a history
of a major osteoporotic fracture. Healthcare providers should consider tailoring their patient education on osteoporosis and
its pharmacologic treatments, especially written educational materials, to the appropriate educational and reading level of
their patients, with the goal of improving equitable healthcare delivery.

Disclosure: M. Weber: None; B. Basida: None; C. Hoffer: None; R. Elam: None.

Abstract Number: 1023

Factors Associated with Delays in Dispensation and Insurance Denials of
Janus Kinase Inhibitors

Igor Dombrovsky1, Michael George2, Joshua Baker2 and Thomas Riley3, 1Pennsylvania Hospital, Philadephia, PA,
2University of Pennsylvania, Philadelphia, PA, 3Hopsital of the University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Access to Janus kinase inhibitors (JAKi) is controlled by insurance carriers through prior authoriza-
tions and the use of restricted formularies. We previously showed that Black patients experienced an almost 2-fold longer
delay in dispensing of JAKi compared to those who identified as Non-Hispanic White (Riley, ACR Convergence 2023). In this
study, we hypothesized that key social factors were contributing to this observed disparity.

Methods: This retrospective cohort study included patients from an academic healthcare system with a documented JAKi
prescription by a rheumatologist between 2014 and 2023, irrespective of underlying disease, allowing for multiple new JAKi
prescriptions, but excluding existing prescription renewals. Demographics, details on insurance denials of coverage, and
time to dispensation were extracted from the EHR, including pharmacy and nursing communications. ZIP-code tabulation
area for each patient’s 5-digit ZIP-code was used to compute the Social Deprivation Index (SDI) score (range 0-100) for
the year of the prescription. SDI is a measure of disadvantage based on seven demographic characteristics in the American
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Community Survey. Logistic and linear regression were used to determine if black race, SDI, public insurance, specialty
pharmacy, or JAKi type were associated with denials of prescription or delays in dispensation, after adjustment for age, a
diagnosis of rheumatoid arthritis vs. other condition, and prior use of a biologic therapy. A final model was developed that
tested the effects of Black race on these outcomes with the addition of SDI, insurance status, specialty pharmacy, and JAKi
type as confounders.

Results: 140 patients contributed 183 new JAKi prescriptions (Table 1). 18 prescriptions (9.8%) were denied by insurance,
and the median time from prescription to dispensation was 13 days.In unadjusted regression analysis, patients who were
Black had 4.45 higher odds of denial of prescription (OR 4.45, 95% CI 1.49-13.33, p=0.008), and if approved experienced
a 17 day longer delay to dispensation (Β 17.40, 95 %CI 5.93-28.87, p =0.003) compared to patients who were White. A
10-point increase in SDI was not associated with denial but was associated with an additional 1.3-day delay in prescription
dispensation (Β 1.26, 95% CI 0.071-2.45, p=0.038) (Table 2). JAKi type and other factors were not associated with denials
or delays. These effects on denials and delays persisted in the adjusted model for those who were Black, but not for SDI. The

Table 1. Patient Characteristics in Total Cohort and by JAK inhibitor type. Of the 183 total prescriptions, 127 were for tofacitinib, 53 prescriptions
were for upadacitinib, and 3 were for baricitinib. The Robert Graham Center Social Deprivation Index (SDI) score ranges from 0-100 and is a com-
posite measure of area-level deprivation constructed from seven demographic and household characteristics collected in the American Commu-
nity Survey.
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addition of SDI, use of specialty pharmacy, public insurance status, and JAKi type did not explain the greater rates of denials
or delays for patients who were Black (adjusted OR for denial 14.76 95% CI 2.27-96.17, p=0.005, Β for delays 21.71, 95%
CI 8.59-34.82, p = 0.001).

Conclusion: Patients who were Black were more likely to experience denials and delays when prescribed JAKi. While
SDI was associated with delays, this disparity for Black patients persisted despite adjustment for the SDI score and
other factors, suggesting other barriers to equitable access not elucidated here. Further evaluation of the root of these
disparities is needed, as well as work to understand the impact of delays in access to therapies on treatment
outcomes.

Disclosure: I. Dombrovsky: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5;
J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; T. Riley: None.

Table 2. Unadjusted regression analysis for the effects of race, insurance type, JAK inhibitor type, and Social Deprivation Index Score, on denial of
prescription and delays in dispensation. Odds ratio of denial of JAKi prescription was determined using logistic regression. Delays in dispensation
were assessed using linear regression. The Robert Graham Center Social Deprivation Index (SDI) score ranges from 0-100 and is a composite
measure of area-level deprivation constructed from seven demographic and household characteristics collected in the American Community Sur-
vey.

Figure 1: Effect of Social Deprivation Index, Public or Private Insurance, or Black or White race on the odds ratio for denial of prescription of JAKi.
Odds ratio were determined using multivariable logistic regression, adjusted for age, a diagnosis of rheumatoid arthritis (vs other conditions) and
prior use of biologic therapy. The Robert Graham Center Social Deprivation Index (SDI) score ranges from 0-100 and is a composite measure of
area-level deprivation constructed from seven demographic and household characteristics collected in the American Community Survey.
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Abstract Number: 1024

Increased Social Vulnerability Index Predicts Lower Likelihood of
Remission in Rheumatoid Arthritis Patients

Daniel Montes1, ElenaMyasoedova1, Chanakya Kodishala1, Roslin Jose George1, Andrew C. Hanson2, Vanessa Kronzer1,
John Davis1 and Cynthia Crowson1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Rochester

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adverse social determinants of health (SDoH) are associated with poorer short- and long-term
health outcomes. Prior studies have reported considerable prevalence of adverse SDoH in patients with rheumatoid
arthritis(RA), but little is known about their impact on achieving disease remission. Thus, we aimed to examine the associa-
tion between the SDoH and RA disease flare and remission.

Methods: All ≥18-year-old patients within a defined one-county region with incident RA in 1999 -2014 were identified. Inci-
dent RA was defined as those who fulfilled the 1987 ACR classification criteria for RA. To estimate adverse SDoH burden,
we employed the Social Vulnerability Index (SVI). The SVI considers items across all the SDoH domains and is considered
a reliable reflection of a community’s social vulnerability, with a higher index reflecting more vulnerability. Indices of less than
0.25 are considered low vulnerability and those greater than 0.76 are considered high vulnerability. Flare and remission were
defined using OMERACT definitions. Flare was defined as a worsening of disease requiring initiation or adjustment of therapy
or documentation in the form of statements such as ‘flare up’. Remission was defined as an absence of disease activity
(e.g. ‘remission’, ‘quiescent’, ‘no activity’) and/or based on findings of ≤1 tender/swollen joints and normal inflammatory
markers. Mixed effects models, accounting for multiple visits, age, sex, RA duration, seropositivity, incidence year, and
smoking status, were used to assess the association between flare/remission and SVI. Associations were summarized as
odds ratios.

Table 1: Characteristics of Patients with Incident RA between 01-01-1999 and 12-31-2014; CCP, anti-citrullinated peptide antibody; IQR, inter-
quartile range; RA, rheumatoid arthritis; RF, rheumatoid factor.
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Results: A total of 659 patients with prevalent RA were identified and these patients had a median of 13 follow-up visits over
a median of 10.3 years. Patients were a median of 55.3 years old at incidence, 69.7% female, 89.7% white, and 34.3% had
less than high school education. Seropositive patients accounted for 67.4% of patients. Further demographics are summa-
rized in table 1. A social vulnerability index was measurable for 642 patients, with a median index of 0.21. At medium-to-high
SVIs, further increases in vulnerability were significantly associated with lower likelihood of remission, with 8% lower odds of
achieving remission for every 10-percentile increase above an SVI of 0.3 ([OR] 0.92, 95%CI 0.85 – 0.99) (table 2). In terms of
disease flare, every 10-percentile increase above an SVI of 0.3 was associated with 3% higher odds of RA flare, but this
association did not reach statistical significance (OR 1.03; 95% CI 0.97 – 1.08) (table 2).

Conclusion: Using SVI as a proxy, adverse SDoH burden appears to be associated with lower likelihood of remission. This
adds to the existing data on predictors of remission and informs clinicians to consider health-equity interventions to improve
outcomes in patients with RA. Further examination in RA cohorts with broader SVI ranges could shed more light on this
important topic and would help guide future research towards effective interventions to reduce disparities.

Disclosure: D. Montes: None; E. Myasoedova: None; C. Kodishala: None; R. George: None; A. Hanson: None;
V. Kronzer: None; J. Davis: Girihlet, 10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical, 10;
C. Crowson: None.

Abstract Number: 1025

Gender Disparities in Disease Impact and Treatment Access for
Spondyloarthropathies in Latin America: Insights from a Web Survey

Sebasti�an Ib�añez1, María Dominga García1 and Natalia Gonz�alez2, 1Clínica Alemana de Santiago, Santiago, Region
Metropolitana, Chile, 2Fundaci�on Espondilitis Chile, Santiago, Region Metropolitana, Chile

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies have shown that female patients with spondyloarthritis (SpA) tend to experience a
greater impact on their functionality, especially among women in Latin America. It has also been reported that despite this
higher burden, women tend to receive less intensive treatment. The reasons for these disparities have not been fully deter-
mined. This study aims to characterize gender disparities in patients with spondyloarthritis in a Latin American country
regarding their clinical characteristics, disease burden, and treatment.

Methods: A cross-sectional online survey was conducted among patients with SpA, collecting demographic data, clinical
characteristics, disease burden measures (Global Impact in the last Week, BASDAI, BASFI, the Work Productivity and Activ-
ity Impairment – General Health Questionnaire, ASAS HI), suspected comorbidity with fibromyalgia (using the FiRST tool),

Table 2: Associations between the SVI and RA disease flare/remission; CI, confidence interval; RA, rheumatoid arthritis; SVI, social vulnerability
index.

2097

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and treatment information. Comparisons between gender groups and treatment groups in women were performed using
Chi-square tests for categorical variables, Fisher’s exact test for dichotomous variables, and the Mann-Whitney test for con-
tinuous variables after demonstrating non-normal distribution of the data with Kolmogorov-Smirnov and Shapiro-Wilks
tests. Analysis was performed using SPSS version 26, considering statistical significance with p-values ≤0.05 and a confi-
dence interval of 95%.

Results: A total of 247 patients responded to the survey, with a predominance of female participants (70.4%). Demographic
and clinical characteristics were similar between male and female patients, except for a higher HLA-B27 positivity in men
(p=0.023). Women reported a higher impact of the disease in their lives, with significantly higher BASDAI and BASFI scores,
absenteeism, presenteeism, work, and general disability (p< 0.05). Female patients also scored higher on the FiRST tool
(p=0.013) and had a significantly higher proportion of scores ≥5 points (p< 0.001), suggesting a higher comorbidity with
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fibromyalgia (Table 1). Women receiving biologics or JAK inhibitors showed a lower disease impact and reduced need for
synthetic DMARDs and NSAIDs (table 2). Although there were no significant differences in therapy by gender, it is notable
that despite this higher burden and better results with these treatments, there was a tendency to prescribe fewer biologics
and JAK inhibitors to women (35.3% versus 44.4% in men).

Conclusion: Consistent with previous reports, this study showed that female patients with SpA tend to suffer from a higher
disease impact. Those treated with biologics or JAK inhibitors showed improved outcomes. Despite these findings, women
tend to receive these treatments less frequently. A possible explanation for this could be the higher comorbidity with fibromy-
algia observed in our population, leading clinicians to over-attribute symptoms, in addition to factors such as inequality in
treatment access regardless of equal employability.

Disclosure: S. Ib�añez: None; M. García: None; N. Gonz�alez: None.
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Abstract Number: 1026

Healthcare Utilization and Childhood Opportunity Index in Patients with
Juvenile Idiopathic Arthritis and Systemic Lupus Erythematosus

Julia Harris1, Ashley Cooper2 and Luke Harris2, 1Children’s Mercy Kansas City, Overland Park, KS, 2Children’s Mercy
Kansas City, Kansas City, MO

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) and systemic lupus erythematosus (SLE) are chronic autoimmune
diseases that can be complicated by significant morbidity. There are also known disparities in patients with pediatric SLE
(pSLE) and JIA. Our project sought to evaluate the childhood opportunity index (COI) by race/ethnicity, language, and insur-
ance type. Furthermore, we assessed healthcare utilization in patients with JIA and pSLE based on race, ethnicity, language,
insurance, and COI by evaluating the number of acute care visits (emergency department [ED], urgent care [UC]), hospitali-
zations, rheumatology visits, and other outpatient specialty visits in this population.

Methods:We assessed the subset of our patients with JIA and pSLE seen between 2019 and April 2024 who have data in
our population health subsidiary. This subsidiary has data from Medicaid payers and 3 commercial payers in our metro area.
We collected demographic variables including race, ethnicity, and language in addition to insurance type, hospitalizations
and readmissions, and emergency department, urgent care, and specialty outpatient clinic utilization. A census tract, based
on each patient’s available address, was utilized to determine the national COI, which is categorized as very high (81-100),
high (61-80), moderate (41-60), low (21-40), and very low (1-20). We calculated annualized rates for the number of events
per 1000 patients based on utilization variables and member months.

Results:We evaluated data from 1274 patients – 1087 with JIA and 187 with pSLE. The COI for patients with JIA (63.4)
was in the high range compared to moderate range for patients with SLE (50) (Table 1). The COI in patients with JIA was
36.2 in Black patients and 66.1 in White patients. For SLE patients, the average COI in Black patients was 33.3, 41.5 in
Hispanic patients, and 72.2 in White patients. Language led to a difference in average COI scores as well: English
JIA/SLE 64.1/55.5 and Spanish JIA/SLE 27.4/19.3. Lower COIs were also noted in patients on Medicaid versus

Table 1. Childhood opportunity index per diagnosis and racial/ethnic group, primary language, and insurance type.
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commercial insurance. Table 2 highlights higher ED utilization in Black and Hispanic patients compared to White
patients in both JIA and SLE. For patients with SLE, a low COI led to over 25 times greater ED utilization rate compared
to very high COI. Medicaid patients from one state with SLE are also 5 times more likely to go to the ED than patients
with a commercial payer. Hospitalization rates were over 8 times higher in patients with SLE versus JIA (Table 3). His-
panic patients with JIA were 3 times more likely than White patients to be hospitalized. In SLE, both Medicaid popula-
tions were more than 4 times more likely to be hospitalized compared to patients on commercial insurance. The
annualized rate per 1000 patients for rheumatology clinic visits by racial/ethnic group ranged from 2000-2560 for JIA
and 2679-3572 for SLE.

Conclusion: We found disparities in healthcare utilization in patients with JIA and SLE related to race, ethnicity, language,
insurance type, and COI. We plan to link our data to patient outcomes and assess for associated health disparities in addi-
tion to assessing for and addressing social determinants of health with the ultimate goal of reducing inequities and optimizing
care delivery.

Table 2. Acute care visits per diagnosis and racial/ethnic group, primary language, insurance type, and childhood opportunity index.

Table 3. Hospitalizations and readmissions per diagnosis and racial/ethnic group, primary language, insurance type, and childhood opportunity
index.
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Disclosure: J. Harris: None; A. Cooper: None; L. Harris: None.

Abstract Number: 1027

Evaluation of Health Disparities in Outcomes of Patients with Juvenile
Idiopathic Arthritis

Julia Harris1, Jade Singleton2 and Sheetal Vora3, 1Children’s Mercy Kansas City, Overland Park, KS, 2Seattle Children’s
Hospital, Seattle, 3Atrium Health Levine Children’s Hospital, Charlotte, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is a chronic autoimmune disease complicated by significant mor-
bidity and disability with suboptimal rates of prolonged remission, decreased health-related quality of life, and functional lim-
itations. The Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN) is a 23-site North American
pediatric rheumatology learning health network with a focus on improving outcomes in patients with JIA. PR-COIN has a
centralized patient registry with over 13,500 registered patients and over 89,000 visits of patients with JIA to track outcome
and process measures. We aimed to assess for health disparities in our collaborative JIA population by evaluating our per-
formance on disease activity outcomes, overall wellbeing, and pain by race, ethnicity, age, sex assigned at birth, and JIA
subtype.

Methods:We performed a retrospective analysis of all patients registered in the PR-COIN registry with at least one visit from
April 2011 to March 2024 with patient data from 18 children’s hospitals. If patients had more than one visit in the registry, we
selected the data from the most recent visit. We calculated the follow-up length of the latest visit to the diagnosis date and
excluded patients with a disease duration of less than 6 months. We then conducted a cross-sectional analysis to estimate
the association between race-ethnicity groups and health outcomes including physician global assessment of disease activ-
ity score, patient/parent global assessment of overall well-being score, active joint count, 10-joint clinical Juvenile Arthritis
Disease Activity Score (cJADAS10), and arthritis-related pain score.

Results: Data from 9,601 patients were analyzed. 61.9% of patients with JIA identified as non-Hispanic White, 4.3% as
Black or African American, 7.1% as Hispanic, 2.9% as Other, and 23.7% were unknown (Table 1). Table 2 highlights demo-
graphic and disease characteristics by race and ethnicity group. When controlling for race/ethnicity, sex assigned at birth,
and JIA subtype, age was positively and significantly associated with higher scores of arthritis-related pain, physician global
assessment of disease activity, patient/parent global assessment of overall well-being, active joint count, and cJADAS10

Table 1. Summary of patients by disease duration and race and ethnicity group.
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(Table 3). Non-Hispanic Black patients with JIA had statistically higher cJADAS10 scores compared to non-Hispanic Whites,
in addition to statistically higher arthritis-related pain scores, physician global assessment of disease activity values, patient/
parent global assessment of overall well-being scores, and active joint count values. Females had statistically higher scores
compared to males for all outcome variables assessed. Furthermore, when compared to patients with the oligoarticular per-
sistent JIA subtype, patients with polyarticular and psoriatic subtypes had significantly higher scores for pain, overall well-
being, and disease activity outcomes.

Table 2. Characteristics of JIA population by race and ethnicity group.
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Conclusion: We found disparities in outcomes of patients with JIA related to race, sex, and age. This information is imper-
ative to drive further improvement efforts and enhance care coordination to close disparity gaps and improve outcomes for
all patients with JIA.

Disclosure: J. Harris: None; J. Singleton: None; S. Vora: None.

Abstract Number: 1028

Assessment of Patient-Reported Outcomes in Juvenile Idiopathic
Arthritis by Race, Ethnicity, and Insurance Type in the Pediatric
Rheumatology Care and Outcomes Improvement Network Registry

Julia Harris1, Nancy Pan2, Catherine Bingham3, Sheetal Vora4, Cagri Yildirim-Toruner5, Kerry Ferraro6, Erik
Friedrichsen7, Michelle Batthish8, Jon Burnham9, Danielle Fair10, Suhas Ganguli11, Mileka Gilbert12, Beth Gottlieb13, Olha
Halyabar14, Melissa Hazen15, Tzielan Lee16, Daniel Lovell17, Melissa Mannion18, Edward Oberle19, Linda Ray20, Michael
Shishov21, Mary Toth22 and Esi Morgan23, 1Children’s Mercy Kansas City, Overland Park, KS, 2Hospital for Special
Surgery, Weill Cornell Medicine, New York, NY, 3Penn State Children’s Hospital, Hershey, 4Atrium Health Levine
Children’s Hospital, Charlotte, NC, 5Baylor College of Medicine/ Texas Children’s Hospital, Houston, TX, 6JIA parent and
CHOP volunteer, Lower Gwynedd, PA, 7Seattle Children’s Hospital, Seattle, 8McMaster Children’s Hospital, Hamilton, ON,
Canada, 9Children’s Hospital of Philadelphia, Philadelphia, PA, 10Medical College of Wisconsin/Children’s Wisconsin,
Wauwatosa, WI, 11Hackensack University Medical Center, Hackensack, 12Medical University of South Carolina,
Charleston, SC, 13Cohen Children’s Medical Center, Lake Success, NY, 14Division of Immunology, Boston Children’s
Hospital, Harvard Medical School, Boston, MA, 15Boston Children’s Hospital, Boston, MA, 16Stanford University School of

Table 3. Adjusted associations between race/ethnicity and outcomes when controlling for age, sex assigned at birth, and JIA subtype.
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Medicine, Palo Alto, CA, 17Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 18University of Alabama at
Birmingham, Birmingham, AL, 19Nationwide Children’s Hospital, Columbus, OH, 20University of Mississippi Medical
Center, Jackson, MS, 21Phoenix Children’s Hospital, Phoenix, AZ, 22Nemours Foundation, Orlando, FL, 23Seattle
Children’s Hospital, Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Patient-Reported Outcomes by Race.
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Background/Purpose: As healthcare moves towards more patient-centered care, it is increasingly important to integrate
patients’ opinions into clinical assessments and decision-making. The Pediatric Rheumatology Care and Outcomes Improve-
ment Network (PR-COIN) is a learning health network dedicated to improving healthcare delivery and patient outcomes in juvenile
idiopathic arthritis (JIA) through quality improvement methodology. PR-COIN focuses on outcome improvements by measuring
disease control, relief of pain, and optimization of physical function through a ‘treat to target’ strategy. These health domains were
prioritized by patients and are therefore collected as quality measures in PR-COIN. Our project stratified patient-reported out-
comes including the percent of patients with JIA in the PR-COIN registry who had a low patient/parent global assessment of well-
being score (PtGA), no or mild pain, and optimal physical function by race, ethnicity, and insurance type.

Methods: We assessed PR-COIN network-level data over time from January 2016 to May 2024 on run charts and calcu-
lated the mean performance on the patient-reported outcomes during this time frame. A low PtGA value indicates a score
of ≤2. No or mild pain equates to a score of ≤3 on the arthritis-related pain intensity scale. Optimal physical function is

Figure 2. Patient-Reported Outcomes by Ethnicity.
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measured as a score of 0 on the Childhood Health Assessment Questionnaire or score of 40 or higher on PROMIS Mobility
or Upper Extremity Function. Race categories examined in this analysis include White, Black or African American, and Asian;
other categories were excluded due to small sample size. Ethnicity is reported as Hispanic or non-Hispanic. We assessed
two different types of insurance coverage: Medicaid and commercial.

Results: A lower percentage of Black or African American patients with JIA had PtGA scores ≤2 (60.3%), mild or no pain
(64.7%), and optimal physical function (60%) compared to White patients (74.8%, 76.5%, 72.2%) (Figure 1). There has
not been an apparent difference in outcomes over time between Hispanic and non-Hispanic patients with JIA on these same
measures (Figure 2). Fewer patients with JIA on Medicaid had low PtGA scores (68.1%), low pain scores (71%), and optimal
physical function (65.9%) compared to patients with commercial insurance (76.7%, 79.3%, 75%) (Figure 3).

Figure 3. Patient-Reported Outcomes by Insurance Type.
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Conclusion:We found disparities in patient-reported outcomes in our JIA cohort in the PR-COIN registry according to race
and insurance type. In particular, Black or African American patients had worse PtGA scores, pain scores, and physical
function compared to patients of White or Asian race, and a similar pattern was found between patients with Medicaid com-
pared to patients with commercial insurance. PR-COIN will monitor the impact of quality improvement interventions to opti-
mize care for patients with JIA by stratifying data by race, ethnicity, and insurance in an attempt to reduce inequities in patient
outcomes and monitor for inadvertent exacerbation of these findings.

Disclosure: J. Harris: None;N. Pan: None;C. Bingham: None; S. Vora: None;C. Yildirim-Toruner: None;K. Ferraro:
None; E. Friedrichsen: None; M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant;
J. Burnham: None; D. Fair: None; S. Ganguli: None; M. Gilbert: None; B. Gottlieb: None; O. Halyabar: None;
M. Hazen: None; T. Lee: None; D. Lovell: AstraZeneca, 12, Consultant, money paid to employer, not individual,
Bristol-Myers Squibb(BMS), 5, 12, Contract, money paid to employer, not individual, GlaxoSmithKlein(GSK), 12, Con-
sultant, money paid to employer, not individual, Janssen, 12, Contract, money paid to employer, not individual, Novar-
tis, 12, Consultant, money paid to employer, not individual, Pfizer, 12, DSMB, money paid to employer, not individual,
12, Consultant, money paid to employer, not individual, Roche, 12, Contract, money paid to employer, not individual,
United Bioscience Corporation, 12, Consultant, money paid to employer, not individual; M. Mannion: NIAMS
K23AR081410, 5, Rheumatology Research Foundation, 5; E. Oberle: None; L. Ray: None;M. Shishov: AbbVie/Abbott,
2, Novartis, 2; M. Toth: None; E. Morgan: Pfizer, 5.

Abstract Number: 1029

An Analysis of Osteoporosis Screening inMales vs. Females Across Lehigh
Valley Health Network

Benjamin Wolff1, Ryan Bigelsen2, Kathryn Zaffiri2, Susan Kim3 and Philip Dunn4, 1Lehigh Valley Health Network,
Macungie, PA, 2Lehigh Valley Health Network, Allentown, PA, 3Lehigh Valley Hospital Network, Allentown, PA, 4Lehigh
Valley Health Network, Emmaus, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is a widely recognized disease of the bone where bone mineral density is
decreased leading to increased risk for fracture. Bone mineral density seen on dual-energy x-ray absorptiometry
(DXA) is the standard test for osteoporosis. There are clear recommendations for screening with DXA in post-
menopausal females; the Endocrine Society and USPSTF recommend screening all post-menopausal women or
women over the age of 65. However, there are not clear screening guidelines for men; the Endocrine Society recom-
mends osteoporosis screening in men over the age of 70 or men ages 60-69 with risk factors such as delayed puberty,
hypogonadism, hyperparathyroidism, hyperthyroidism, chronic obstructive pulmonary disease, alcohol abuse, and
smoking. The USPSTF does not outline clear guidelines for DXA screening in men. The aim of this quality improvement
project is to evaluate patients hospitalized with a fragility fracture, captured in the Lehigh Valley Health Network Fracture
Database, and assess the compliance and discrepancy of bone density screening and treatment based on gender. We
hypothesized that male patients who sustained a fragility fracture are under-screened for osteoporosis, leading to
increased risk for subsequent fractures.
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Methods:Wecollected and analyzed the records of patients from an established database within our network; we identified 2680
patients within LVHNwho were diagnosed with a fragility fracture between the dates of 1/1/2022 - 1/1/2024. Using the Endocrine
society guidelines listed above, we compared the compliance of DXA screening and osteoporosis treatment within men over
70 years of age with women over 65 years of age. Other secondary risk factors were not taken into account in this project.

Results: Of the 2680 patients, 703 men and 1977 women were identified as having a fragility fracture. Of the 703 men,
38 men (5.4%) had a completed DXA scan within 2 years prior to or 6 months following the date of fracture. Of the 1977
women, 593 women (30.0%) had a completed DXA scan within 2 years prior to or 6 months following the fracture. (Figure 1).

Conclusion: As expected, a higher percentage of women compared to men suffered a fragility fracture. However, this was
followed by a marked discrepancy in rates of DXA screening between the two genders with 5.4% of men and 30% of women
being noted to have completed DXAs. While women are at an increased risk for osteoporosis, our analysis indicates that
more than one-third of fragility fractures occurred in men, of which only 5% had a bone density screening. We suspect that
the lack of consensus among osteoporosis screening guidelines and lack of clarity of appropriate ICD diagnostic code cov-
erage for DXA screening in men may contribute to decreased screening in this population. The low rate of DXA screenings
done after a fragility fracture is the primary area of focus for the LVH Bone Health Initiative Program in order to capture this
high-risk population for treatment of osteoporosis and reduction of recurrent fractures. This project highlights the need for
increased osteoporosis screening for men, not only based on age recommendations, but also on other risk factors when
screening a high-risk population.

Disclosure: B. Wolff: None; R. Bigelsen: None; K. Zaffiri: None; S. Kim: None; P. Dunn: AbbVie/Abbott, 6, Amgen, 6.

Abstract Number: 1030

Diversity in Axial Spondyloarthritis Drug Trials: Examining Enrollment by
Sex, Race, Ethnicity and Geographic Region

Mathieu Choufani1, Wissam Ghusn2 and Joerg Ermann3, 1Division of Rheumatology, Inflammation, and Immunity,
Brigham and Women’s Hospital, Boston, MA, 2Department of Internal Medicine, Boston Medical Center, Boston, MA,
3Division of Rheumatology, Inflammation and Immunity, Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. A depiction of the discrepancy in DXA screening between Males and Females as seen in our Database.
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Background/Purpose:While axial spondyloarthritis (AxSpA) was historically perceived as a "white man’s disease", it is now
appreciated as a condition that can affect individuals of any sex, race, or ethnicity. Enrolling diverse cohorts of participants in
drug trials is crucial to ensure that the results are applicable to all patients with axSpA.

Methods: We searched the ClinicalTrials.gov database for the condition ‘AxSpA’, including ankylosing spondylitis/
radiographic axSpA (AS/r-axSpA) and non-radiographic axSpA (nr-axSpA). We selected all completed phase 2, 3, and
4 drug trials with adult participants and results posted. We retrieved data on sex, race, ethnicity, trial location and character-
istics, and performed descriptive statistics using Excel.

Results: A total of 59 drug trials with 16,162 participants were analyzed: 40 trials in AS/r-axSpA, 10 in axSpA, and 9 in nr-
axSpA (Table 1). These trials had start dates between 2003 and 2020 and investigated the performance of TNF inhibitors
(28 trials), IL-17A inhibitors (21 trials), JAK inhibitors (3 trials), NSAIDs (3 trials), and others (6 trials). 56/59 trials were
industry-funded. Trial sizes varied, with a median enrollment of 224 participants (range 10 to 1015). The average age of par-
ticipants, based on data from 48 trials, was 40.0 ± 12.1 years (mean ± SD). Females constituted 30.1 ± 11.7 % of partici-
pants across all trials, with 25.3 ± 9.5 % females in AS/r-axSpA trials, 33.6 ± 5.8 % in axSpA trials and 47.5 ± 7.2 % in nr-
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axSpA trials. Among all 59 trials, 31 (52.5%) reported race, 12 (20.3%) reported race and ethnicity, and 28 (47.5%) reported
neither (Table 2). Race reporting increased from 9.1% (2000-2010) to 52.9% (2011-2015) and 100% (2016 -2020). Of the
10,037 participants with race data, 81.5% were White, 1.0% Black, 14.5% Asian, 2.4% American Indian/Alaska Native
(AI/AN), and 0.02% Native Hawaiian/Pacific Islander (NH/PI). Excluding earlier studies due to low sample size, Asian repre-
sentation increased from 4.1% (2011-2015) to 19.2% (2016-2020), while Black representation was consistently low at
0.8%, and AI/AN increased from 0.9% to 2.5%. In studies reporting ethnicity, 13.7% of subjects were Hispanic or Latino,
increasing from 1.4% (2011-2015) to 14.2% (2016-2020). Across 51 trials with location data, study participants were
recruited in 53 countries (Table 3); 80.4% of trials recruited in Western Europe, 62.7% in Eastern Europe, 60.8% in North
America, 52.9% in East/Southeast Asia, 23.5% in Oceania, 23.5% in Middle East/North Africa, 19.6% in Latin America/
Caribbean, 2.0% in South/Central Asia, and none in Sub-Saharan Africa.

Conclusion: Ensuring diversity in clinical trials is vital for the generalizability of results. Our analysis of axSpA drug trials con-
ducted over the last two decades shows that enrollment of women largely reflects the demographics of the disease. The
reporting of race and ethnicity has improved over time. While representation of Asians and AI/AN has increased in recent
years, there is persistent underrepresentation of Blacks and NH/PI. Efforts to enhance diversity in axSpA drug trials should
continue, focusing on inclusive recruitment strategies and expanding recruitment in underrepresented regions globally.
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Disclosure: M. Choufani: None; W. Ghusn: None; J. Ermann: AbbVie, 2, Janssen, 2, Novartis, 2, 5, Pfizer, 2, 5.

Abstract Number: 1031

Access to Advanced Therapies in Axial Spondyloarthritis in Latin America,
Data from the PANLAR-ESPALDA Registry

Rodrigo Garcia Salinas1, Fernando Andres Sommerfleck2, Diego Vila3, Daniel Palleiro4, Daniel Fern�andez-Ávila5, Julio
César Casasola Vargas6, Maria Amada Barcia7, Dora Liliana Candia Zuniga8, Nicolas Martin Marin Zucaro9, María Lorena
Brance10 andWilson Bautista-Molano11, 1Hospital Italiano La Plata, La Plata, Argentina, 2Sanatorio Julio Mendez, Buenos
Aires, Argentina, 3Hospital Virgen del Carmen, Campana, Buenos Aires, Argentina, 4Instituto Nacional de Reumatologia,
Montevideo, Uruguay, 55Hospital San Ignacio, Colombia, BOGOTA, Colombia, 6Hospital General deMéxico, “Dr.Eduardo
Liceaga”, MEXICO CITY, Mexico, 77Hospital General Portoviejo del Instituto Ecuatoriano de Seguridad Social (IESS),
Guayaquil, Ecuador, 88Hospital Regional Primero de Octubre ISSTE, Fuerzas Armadas, Mexico City, Mexico, 9Hospital
Italiano de Buenos Aires, Capital Federal, Argentina, 10School of Medicine, Rosario National University, Argentina,
Rosario, Argentina, 11University Hospital Fundaci�on Santa Fe de Bogot�a, Bogot�a, Colombia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Access to advanced treatments in LATAM poses challenges due to various socioeconomic factors.
The PANLAR-ESPALDA registry was established with the objective of gathering data specific to our region. The primary aim
of this study is to described the frequency of advanced therapy in axSpA and analyze the characteristics of the patients
receiving such treatments.

Methods: We included consecutive patients aged ≥18 years with axSpA (ASAS 2009) from medical centers in Argentina,
Uruguay, Chile, Venezuela, Mexico, Colombia, and Ecuador. Recorded data encompassed demographic information, age
at symptom onset, disease duration, disease-related symptoms, and comorbidities. Clinical and therapeutic aspects of
the disease were documented at baseline, and specific questionnaires ASDAS/BASDAI/BASFI were administered. Addi-
tionally, we recorded erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) in mg/dl, HLA-B27, X-rays, and, MRI
of the sacroiliacs.

Results: A total of 200 patients were recruited, with a mean age of 46 years, and 54.5% were male (Table 1) Of the total,
49% (95% CI: 42-56) were on advanced therapy (following NSAID failure) at the baseline visit: TNFi: 80%, L17i: 15%,
and Jaki: 5%. Ten percent of patients were in their second line of treatment. The characteristics of patients under
advanced treatment (only the significant ones and disease activity) are detailed in table 1. More than 50% of patients
without advanced therapies still presented disease activity (BASDAI > 4). In multivariate analysis, the characteristics
independently associated with the use of advanced therapy were smoking (OR 2.8, 95% CI: 0.2-6.5) and HLA-B27
positivity (OR 4, 95% CI: 1.7-9).

Conclusion: In our region, the frequency of advanced therapy use in axSpA is 50%. Patients under these treatments tend to
exhibit a more "typical" disease profile, including radiographic evidence, HLA-B27 and peripheral manifestations. Even with
disease activity, a high subset of patients remains without these advanced therapies.
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Figure 1
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Disclosure: R. Garcia Salinas: AbbVie/Abbott, 2, 6, Amgen, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Janssen, 2, 6,
Novartis, 6, Pfizer, 6, Roche, 6; F. Sommerfleck: AbbVie/Abbott, 2, 6, Eli Lilly, 6, Janssen, 2, 6, Novartis, 2, 6; D. Vila:

None;D. Palleiro: None;D. Fern�andez-Ávila: None; J. Casasola Vargas: None;M. Barcia: None;D. Candia Zuniga:
None; N. Marin Zucaro: None; M. Brance: None; W. Bautista-Molano: Janssen, 5.

Abstract Number: 1032

Impact of a Coordinated Care Model for Addressing Rheumatoid Arthritis
and Associated Comorbidities

Alexis Barbut1, Marsha Jackson2, Krista Kowiak2, Julie McIntyre2 and Allen Anandarajah1, 1University of Rochester
Medical Center, Rochester, NY, 2University of Rochester Medical Center, Rochester

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is often associated with comorbidities including hypertension, cardiovas-
cular disease, osteoporosis, lung disease, and eye involvement. Studies suggests that the average RA patient has 1.6
comorbid conditions which is higher as compared to the general population.1 Moreover, there is a higher presence of
comorbidities among marginalized communities. RA patients with comorbidities suffer higher levels of pain and depression
and have lower levels of physical function and overall quality of life. Addressing the needs of RA patients with multimodality
thus requires developing new practice models to incorporate the realities of comorbidities, reducing duplicative services
and adopting a patient-centered approach.

Methods: We developed an integrated, patient-centric, coordinated care model, RA CHAMP program, that in addition to
standard of clinical care, our program utilizes self-management to improve quality of life for RA patents with multimorbidity.
The RA CHAMP program focuses on following objectives (a) effective use of community resources (b) coordinate with other
specialists for early referrals (c) enable early access to rheumatology care (d) encourage medication adherence (e) encourage
physical activity. Self-management programs are organized monthly, via zoom, and led by a physician assistant and nurse.
This is followed by 30 minutes of exercises led by a physical therapist. Patients with more than 1 comorbidity were invited to
join the RA CHAMP program. We then evaluated the benefits of the program on physical function, depression and pain, as
measured using PROMIS, at baseline and a year later. Additionally, a patient survey was used to rate the program on a Likert
scale of 1-5 and on the likelihood of them implementing a regular exercise regimen (1-5).

Table 2

2114

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: A total of 45 patient have enrolled to date in the RA CHAMP program. This group comprised 27 subjects with
RA. This comprised 23 females (85.1%) and 4 males (14.8%) and included 17 Caucasians (62.9%), 7 Black patients
(25.9), 1 Hispanic (3.7%), 1 American Indian (3.7%) and 1 Asian (3.7%). A total of 25 (92.6%) were seropositive and
15 (55.6%) had erosive disease. The average age of patients was 69.4 years old, and the average disease duration was
15.2 years. Twenty patients (74%) were on conventional DMARDs and 15 (55.6%) were on biologics (see Table 1). Comor-
bidities were seen in 26 (96.2%) of patients with hypertension being most common followed by osteoporosis. Our cohort
had on average 1.96 comorbidities.

PROMIS scores were available for 25 of the 27 patients at baseline and 1 year after enrolling in the program. The mean
scores for depression were 53.7 at baseline and improved 46.7 at one year. Mean scores for pain also improved from
65.2 to 58.8. Mean scores for physical function improved from 35.8 to 41.9 (see Fig 1).

Conclusion: A patient centric program that incorporates care coordination and uses self-management results in improve-
ment in physical function, pain, and depression in most patients with RA and empowers patients to take responsibility for
their treatment. Larger and longer studies will help confirm these findings.

Disclosure: A. Barbut: None; M. Jackson: None; K. Kowiak: None; J. McIntyre: None; A. Anandarajah: None.

Table 1: Patient demographics and clinical characteristics

Figure 2: Mean PROMIS Scores at baseline and 12 months after enrolling in program
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Abstract Number: 1033

Osteoporosis and Cardiovascular Disease: Mortality Trends Among
Adults in the United States from 1999 to 2020

Muhammad Naveed1, Farman Ali2, Ahila Ali1, Bazil Azeem3, Faizan Ahmed4, Rabia Iqbal1, Muhammad Omer Rehan1,
Nouman Shafique5, Syed Ishaq6, Aman Ullah7 and Sherif Eltawansy8, 1Dow Medical College, Dow University of Health
Sciences, Karachi, Pakistan, 2Corewell Health, Dearborn Hospital, Dearborn, MI, Dearborn, MI, 3Shaheed Mohtarma
Benazir Bhutto Medical College Liyari, Karachi, Pakistan, 4Ameer-ud-Din Medical College, Lahore, Pakistan,
5AdventHealth Orlando, Orlando, FL, 6Sinai Hospital of Baltimore, Baltimore, MD, 7SSM Health St Louis University
Hospital, St. Louis, MO, 8Jersey Shore University Medical Centre, Neptune, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Healthcare Disparities in Rheumatology Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis and cardiovascular disease (CVD) represent significant public health concerns. This
study investigates the trends and demographic disparities in mortality due to osteoporosis and CVD. The studied population
was adults aged 25 and older in the United States from 1999 to 2020.

Methods: We conducted a retrospective analysis using data from the CDC-WONDER database from 1999 to 2020. Age-
adjusted mortality rates (AAMRs) per 100,000 persons were calculated, and trends were assessed using Average Annual
Percentage Change (AAPC) and Annual Percentage Change (APC). Data were stratified by year, sex, race/ethnicity, and
geographical regions.

Results: Between 1999 and 2020, osteoporosis and CVD accounted for 171,698 deaths among adults aged 25+ years in
the U.S. Deaths primarily occurred in nursing homes/long-term care facilities (45.1%), followed by medical facilities (24.5%).
The overall AAMR for osteoporosis and CVD-related deaths decreased from 5.0 in 1999 to 2.3 in 2020, with an AAPC of
-4.68 (95% CI: -5.21 to -4.28, p < 0.000001). AAMRs initially increased slightly from 1999 to 2004 (APC: 0.95, p =
0.314737) but then significantly declined from 2004 to 2020 (APC: -6.37, p < 0.000001).

Adult women exhibited substantially higher AAMRs compared to men (women: 5.0; men: 1.1). The AAMR of both men and
women decreased from 1999 till 2020, with the decrease more prominent in men [Men: AAPC: -4.75 (CI: -5.27 to -4.35) (p-
value < 0.000001); Women: AAPC: -4.43, (CI: -4.88 to -4.09) (p-value < 0.000001)]. The highest AAMRs were among
Whites (4.0), followed by Asians or Pacific Islanders (2.4), American Indians or Alaska Natives (2.1), Hispanics (1.8), and
Blacks (1.1). All racial groups experienced decreases in AAMRs, most notably Whites (AAPC: -4.59, p < 0.000001). Geo-
graphically, AAMRs ranged from 1.1 in Louisiana to 13.8 in Vermont, with the Midwest having the highest regional AAMR
(4.5). Nonmetropolitan areas had higher AAMRs than metropolitan areas (nonmetropolitan: 4.4; metropolitan: 3.4), with sig-
nificant decreases observed in both (metropolitan AAPC: -4.63, p < 0.000001; nonmetropolitan AAPC: -4.18, p <
0.000001).

Conclusion: This analysis reveals a significant decline in mortality rates due to osteoporosis and CVD among adults in the
U.S. over the past two decades. Results also indicate demographic and geographic disparities across the U.S. These dis-
parities in AAMRs underscore the need for targeted interventions to address the specific healthcare needs of these
populations.
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Disclosure: M. Naveed: None; F. Ali: None; A. Ali: None; B. Azeem: None; F. Ahmed: None; R. Iqbal: None;
M. Rehan: None; N. Shafique: None; S. Ishaq: None; A. Ullah: None; S. Eltawansy: None.

Abstract Number: 1034

Elucidating the Program Theory of a Successful Interdisciplinary
Team-Based Model of Rheumatology Care: An Exploratory Case Study

Lauren King1, Daphne To1, Zeenat Ladak2, Carrie Barnes3, Catherine Hofstetter4, Carter Thorne5, Laura Oliva6, Noah
Ivers2, Jessica Widdifield7 and Celia Laur2, and the Canadian Rheumatology Implementation Science Team
(CAN-RIST), 1University of Toronto, Toronto, ON, Canada, 2University of Toronto, Toronto, Canada, 3Patient Research

Demographic Variations and Inequalities in Mortality from Osteoporosis and Cardiovascular Disease (CVD) among U.S Adults (aged 25+ years)
from 1999 to 2020.
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Partner, Toronto, Canada, 4OMERACT, Toronto, Canada, 5Newmarket Rheumatology Consultants, Newmarket, ON,
Canada, 6Women’s College Hospital, Toronto, Canada, 7Sunnybrook Research Institute / ICES / UofT Institute of Health
Policy, Management & Evaluation, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The increasing prevalence of RMDs has resulted in a demand for care that surpasses the supply of
rheumatologists, necessitating innovative care models to provide timely and effective treatment. Interdisciplinary team-
based models of rheumatology care, involving rheumatologists working with interdisciplinary health professionals (IHPs),
have shown promise in improving quality of RMD management and patient outcomes. An understanding of the key compo-
nents of successful interdisciplinary team-based rheumatology care, and how they operate to achieve their effects, remains
elusive and is crucial to facilitate spread and scale of this care model. Our objective was to elucidate the program theory
underlying the Centre for Arthritis Excellence (CArE), the only provincially funded community-based interdisciplinary team-
based model of rheumatology care in Ontario, Canada.

Methods:We conducted an exploratory case study of CArE guided by the Medical Research Council Framework for Devel-
oping and Evaluating Complex Interventions. We focused on the interaction with context, the underpinning program theory
(how and why it achieves its intended outcomes), and diverse stakeholder perspectives. We collected data through semi-
structured interviews with CArE patients (n=9) and health professionals (rheumatologists n=3, IHPs n=6, and administrators
n=1), naturalistic observations (n=3), and relevant document review (n=32). Framework analysis was informed by the Con-
solidated Framework for Implementation Research 2.0, Expert Recommendations for Implementing Change, and the Imple-
mentation Outcomes Framework. We triangulated learnings to construct a program theory following an implementation
research logic model (IRLM). We present our study’s conceptual framework in Figure 1.

Results: The CArE interdisciplinary model involved rheumatologists and IHPs (including physical therapists, occupational
therapists, and pharmacists) working within the same physical space, the same patient medical record system, sharing
responsibilities along the continuum of rheumatology care from initial referral and throughout follow-up. Actioning this model
distributed responsibilities away from the rheumatologist and enabled greater capacity for timely patient visits and

Figure 1. Study conceptual framework.
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comprehensive, person-centered care. Provision of ongoing training and mentorship to the IHPs was critical for their skill
development and functioning within the rheumatology environment, and in turn, led to greater IHP autonomy and satisfac-
tion. IHPs’ delivery of disease education to patients supported patient disease knowledge and self-efficacy, enabling
improved self-management. The ongoing evaluation, refinement and adaptations of the model supported changing care
needs. We present an IRLM of CArE in Figure 2.

Conclusion: By elucidating and articulating the program theory of CArE, this study has provided insights into the critical
components and contextual factors that contribute to successful delivery of interdisciplinary team-based rheumatology
care. The findings will support the adoption, spread and scale of effective team-based models, aiming to improve the quality
of care for individuals with RMDs.

Disclosure: L. King: None; D. To: None; Z. Ladak: None; C. Barnes: None; C. Hofstetter: None; C. Thorne: None;
L. Oliva: None; N. Ivers: None; J. Widdifield: None; C. Laur: None.

Abstract Number: 1035

Impact in Clinical Practice of the EuropeanMedicines Agency Health Alert
About the Restriction of the Use of JAK Inhibitors

Elisabet Castañeda Estévez1, Cristina Vergara Dangond1, Martina Steiner1, Maria Beatriz Paredes Romero1, Ana
Esteban V�azquez1, Tatiana Cobo Ibañez1, Laura Trives Folguera1, Maria Liz Romero Bogado1, Isabel De La C�amara
Fernandez1, Patricia Richi Alberti1, Ana Valeria Acosta Alfaro2, Iria De La Osa Subtil3 and Santiago Muñoz Fern�andez4,
1Department of Rheumatology. Hospital Universitario Infanta Sofía., Madrid, Spain, 2Hospital Universitario Infanta
Sofía., Madrid, Spain, 3Department of Medicine, Faculty of Biomedical and Health Sciences, European University of
Madrid., Madrid, Spain, 4Hospital Universitario Infanta Sofía. Universidad Europea de Madrid, Madrid, Spain

Figure 2. Implementation Research Logic Model outlining the program theory of the Centre for Arthritis Excellence.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Recently, the European Medicines Agency (EMA) published a health alert that extended to all
JAK inhibitors (JAKi) due to a possible class effect, recommending avoiding the use of these drugs in patients aged
65 years or older, cardiovascular risk, smokers or ex-smokers and those with a high risk of cancer, allowing their use
only when there is no other treatment alternative. This study aims to determine the proportion of patients who have
developed any cardiovascular, ischemic, neoplastic, or thrombotic adverse event in a cohort of patients receiving or
who have received JAKi therapy. In addition, we studied the impact of the alert in the clinical practice of our Rheumatol-
ogy department.

Methods: Retrospective, observational, descriptive, and longitudinal study. Patients from the Rheumatology department of
the Hospital Universitario Infanta Sofía who received or have received treatment with JAKi between January 1, 2017, and
September 30, 2023, were included. Demographic variables such as age and sex, and clinical variables such as medical his-
tory, rheumatologic diagnosis, duration of JAKi use, adverse events, and reasons for JAKi change were
collected. Additionally, we evaluated all patients treated with JAKi after the date of publication of the mentioned EMA alert,
all patients who met the alert criteria were informed and were offered another therapeutic option, if possible.

Results: A total of 101 patients were analyzed. The majority were women (72.3%), with a mean age of 57.6 years. Most fre-
quent comorbidities were hypertension, diabetes and dyslipidemia, 15.8% were active smokers, and 13.9% were ex-
smokers. Regarding the diagnoses 60.4% had rheumatoid arthritis, 18.8% had psoriatic arthritis, 5.9% had axial
spondyloarthritis. Of the total of patients 29.7% were on treatment with Baricitinib, 6.9% with Filgotinib, 10.8% with

Demographic characteristics
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Tofacitinib, and 52.5% with Upadacitinib. The median duration of all the drugs used was 26 months. The most frequent
adverse events observed were severe infections in 5.9%, neoplasms in 2.9%, deep vein thrombosis in 1%, hemorrhagic
stroke in 1% (anticoagulated patient). No patient developed an ischemic stroke or an ischemic heart disease during
JAKi use.

In 2022 when the health alert was published by the EMA, 75 patients were on treatment with JAKi, of whom 33 met the alert
criteria. Among these patients who met the alert criteria, 12.1% changed the treatment because of the alert, and 12.1% due
to treatment failure, while 9.1% were maintained because there were no other therapeutic options, 57.6% because of being
in clinical remission or low disease activity, and 9.1% at patient request. All patients in whom JAKi were maintained, had
agreed to continue with this treatment.

Conclusion: Despite the inferred risk associated with the use of JAKi, no new cardiovascular events or ischemic strokes
were recorded in our group of patients in current clinical practice. This finding is consistent with the latest data published
in the RABBIT study. In addition, the majority of patients treated with JAKi maintained treatment in spite of the EMA alert.
However, due to the relatively short follow-up period in our study, it would be desirable to increase the number of patients
in order to draw stronger conclusions.

Disclosure: E. Castañeda Estévez: None; C. Vergara Dangond: None; M. Steiner: None; M. Paredes Romero:
None; A. Esteban V�azquez: None; T. Cobo Ibañez: None; L. Trives Folguera: None; M. Romero Bogado: None;
I. De La C�amara Fernandez: None; P. Richi Alberti: None; A. Acosta Alfaro: None; I. De La Osa Subtil: None;
S. Muñoz Fern�andez: AbbVie/Abbott, 1, 6, AstraZeneca, 5, GlaxoSmithKlein(GSK), 5, Janssen, 1, 2, 6, Novartis,
5, UCB, 6.

Abstract Number: 1036

A Pilot Trial of Integrating Patient-Reported Outcome Measurement
Information System (PROMIS®) into Rheumatology Care

Rosemary Gedert1, Danielle Ochocki1, Neda Kortam1, Suiyuan Huang1, Vivek Nagaraja2, Katherine Chakrabarti1, Julia
Ford1, Martin Garber1, Jiha Lee1, Vladimir Ognenovski1, David Roofeh3, David Cella4 and Dinesh Khanna1, 1University of
Michigan, Ann Arbor, MI, 2Mayo Clinic Arizona, Scottsdale, AZ, 3Rutgers-RWJ Medical School, New Brunswick, NJ,
4Northwestern University, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Utilizing Patient-Reported Outcomes Measurement Information System (PROMIS®) question-
naires can enhance clinical care by measuring longitudinal changes in symptom severity as reported by the patient. This
pilot aimed to assess the feasibility and impact of incorporating PROMIS® questionnaires at the point of care in rheuma-
tology practice.

Methods: Patients with rheumatic diseases and decrements in ≥1 PROMIS® domain (pain intensity, physical function, or
sleep disturbance) were stratified by their concerning domain, then randomized to either receive an interpretation of their
PROMIS® scores before their rheumatology appointment (Arm 1) or to usual care (Arm 2) (ClinicalTrials.gov ID:
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NCT05026853). The primary outcome was the documentation of PROMIS® scores in the electronic medical record (EMR).
Secondary outcomes include recommendations made by physicians based on PROMIS® scores, patient-provider commu-
nication, and change in the most concerning PROMIS® domain score from baseline to 12 weeks.

Results: 110 patients were enrolled. 55 were randomized to receive report cards (Arm 1), of which 46 received the report
card, and 55 received usual care (Arm 2). Subjects had various rheumatologic conditions as described in Table 1. Documen-
tation of PROMIS® scores in the EMR was present for 50% of subjects in Arm 1 (12.7% in Arm 2, p< 0.0001, Table 2). More
recommendations were made based on PROMIS® scores for Arm 1 patients. There was no significant difference in post-
visit PROMIS® score improvement between Arm 1 and Arm 2.

Conclusion: Providing PROMIS® report cards to patients and healthcare providers increased score documentation in the
EMR. Increased recommendations made based on PROMIS® scores in Arm 1 suggest that having a score interpretation
might help direct medical decision-making. PRO implementation could have various effects such as influencing patient
health behaviors, detecting unrecognized problems, supporting discussions of PROs between patients and HCPs, and

Table 2: Primary and Secondary Outcome Measures. Arm 1 patients received PROMIS® report cards prior to their rheumatology appointment.
Arm 2 received usual care.

Table 1: Baseline Characteristics of Subjects. Arm 1 patients received PROMIS® report cards prior to their rheumatology appointment. Arm
2 received usual care. Some patients advocated >1 diagnosis. + indicates higher score is better, - indicates lower score is better.
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aiding HCPs in monitoring patients’ health.1 These factors contribute to the intermediate processes that occur before we
can see improvement in the distal outcome of patient health status or quality of life. Our results demonstrate an improvement
in the documentation of PRO scores in the EMR is a positive proximal outcome. This is a positive and necessary step to
reach the distal outcome of improving patients’ outcomes.

References:

1. Khanna, Dinesh et al. “The future of measuring patient-reported outcomes in rheumatology: Patient-Reported Out-
comes Measurement Information System (PROMIS).” Arthritis care & research vol. 63 Suppl 11,Suppl 11 (2011):
S486-90. doi:10.1002/acr.20581

Disclosure: R. Gedert: None; D. Ochocki: None; N. Kortam: AstraZeneca, 7; S. Huang: None; V. Nagaraja: None;
K. Chakrabarti: None; J. Ford: None; M. Garber: None; J. Lee: None; V. Ognenovski: None; D. Roofeh: None;
D. Cella: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Abstract Number: 1037

Recommendations for the Perioperative Use of DMARDs in Rheumatic
Diseases: A Scoping Review

Alice Terrett1, Athena Chin2, Mihye Kwon3, Samuel Whittle4 and Catherine Hill5, 1The Queen Elizabeth Hospital,
Adelaide, Australia, 2Royal Adelaide Hospital, Tranmere, South Australia, Australia, 3Konyang University, College of
Medicine, Daejeon, Republic of Korea, 4The Queen Elizabeth Hospital, Springfield, South Australia, Australia, 5The Queen
Elizabeth Hospital, Woodville, South Australia, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The use of disease-modifying anti-rheumatic drugs (DMARDs) in the treatment of autoimmune
rheumatic diseases, including rheumatoid arthritis (RA), has significantly improved disease and functional outcomes. How-
ever, large joint replacements remain relatively common in this population (Nikiphorou et al 2014) and concerns remain
regarding the optimal method for balancing the risks and benefits of the use of DMARDs in the perioperative period. The
aim of this review is to compare existing clinical practice guideline recommendations for the perioperative management of
DMARDs in patients with rheumatic diseases.

Methods: A scoping review was performed. We searched Medline and EMBASE and performed a hand search of refer-
ences to identify guidelines published since 2014 by national or international academic societies in rheumatology that
addressed perioperative management of DMARDs in any of adult RA, Ankylosing Spondylitis (AS), Psoriatic Arthritis (PsA),
juvenile idiopathic arthritis (JIA) or systemic lupus erythematosus (SLE). Target drugs were csDMARDs (methotrexate, sulfa-
salazine, leflunomide, hydroxychloroquine, minocycline), bDMARDs (adalimumab, etanercept, infliximab, golimumab, certo-
lizumab, abatacept, tocilizumab, rituximab, sarilumab, anakinra), tsDMARDs (tofacitinib, baricitinib, upadacitinib, filgotinib).
In the case of multiple versions of the same guideline, only the most recent guideline was included. Data extraction was per-
formed in duplicate by two authors.
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Results: We included 12 guidelines (5 European, 1 North American, 1 South American, 5 Asia-Pacific; publication year range
2014-2024). 2 (17%) were a standalone guideline for the use of DMARDs in the perioperative period; the remaining 10 (83%)
incorporated a recommendation within a broader guideline. RA was the sole rheumatic condition covered in 7 (58%) guidelines.
Recommendations for csDMARDs were included in 8 (67%), bDMARDs in 8 (67%) and tsDMARDs in 5 (42%). Overall, low to
moderate quality evidence supported these recommendations and most were based on evidence from studies of participants
undergoing elective orthopaedic surgery. Guidelines varied in development process, format, the choice of evidence system, level
of evidence, and strength of recommendation. Similar themes for recommendations for bDMARDs and tsDMARDs were
observed, however variations in the recommendations for csDMARDs were noted between guidelines.

Conclusion: Although guidelines for the use of DMARDs in the perioperative period are widely available, the development
process and the presentation of recommendations varies between guidelines. There is a lack of high quality evidence to sup-
port recommendations for non-elective, non-orthopaedic surgery cases. Variations in recommendations were more com-
mon for csDMARDs compared to b/tsDMARDs, potentially leading to more practice variation in csDMARD use in the
perioperative period.

Nikiphorou E, Carpenter L, Morris S, et al. Hand and Foot Surgery Rates in Rheumatoid Arthritis Have Declined From 1986
to 2011, but Large-Joint Replacement Rates Remain Unchanged: Results From Two UK Inception Cohorts. Arthritis &
Rheumatology. 2014 May;66(5):1081–9.

Disclosure: A. Terrett: None; A. Chin: None; M. Kwon: None; S. Whittle: None; C. Hill: Vifor Pharmaceuticals, 5.

Abstract Number: 1038

IMPACT (Impact of eMbedded Pharmacists in an Academic Center sTudy)

Sukul Mittal1, Prajwal Dara1, Omkar Dhamankar2, Noelle Cordova1, Saba Mohiuddin1, Aemen Zamir1, Joshua
Blackwell1, Paula Mofor1, Christian Alvarez1, Anjali Kalra1, Song Zhang1, Nilofar Syed1 and Puneet Bajaj3, 1University of
Texas Southwestern Medical Center, Dallas, TX, 2University of Texas Southwestern Medical Center, Dallas, UT, 3UT
Southwestern Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical pharmacists (CPs) embedded within outpatient clinics have revolutionized the impact
of provided services and have the potential to improve various aspects of clinical care including patient and provider
satisfaction, adherence to medications, long-term disease remission, and increased access to care. There are
limited studies on the value of CPs in specialty areas including rheumatology and gastroenterology (GI). CPs were inte-
grated into the rheumatology and GI clinics at University of Texas Southwestern (UTSW) Medical Center starting
October 2022. The IMPACT Study’s objective was to measure the impact of CP integration in the rheumatology
and GI clinics.

Methods: CPs were embedded into the rheumatology and GI Clinics in October 2022. The CPs worked with key stake-
holders to develop a workflow process for the CPs to order new biologic medications under a drug therapy manage-
ment agreement. CPs would meet with patients to order new biologic medications and assist with various medication
needs.
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The pre-intervention period was January 2022 to June 2022. The post-intervention period was from January 2023 to June
2023. We performed a retrospective chart review to measure the time from biologic medication ordered (BMO) to prior
authorization (PA) decision and BMO to biologic medication dispensed (BMD) by UTSW Specialty Pharmacy. The data
was analyzed utilizing a non-parametric Wilcoxon test. Rheumatology and GI clinicians were surveyed via Microsoft Forms
to assess provider satisfaction with CPs.

Results: The sample size in the pre vs post intervention time frames for the rheumatology clinic were significantly different as
shown in the demographics Table 1 (193 vs 51 patients). For the GI clinic, the sample sizes were similar. In the pre and post
intervention GI clinics, the 75th percentile time from BMO to PA decision improved from 13 days to 8 days (Figure 1). The
median time was 7 days each (p-value=0.5206). In the pre and post intervention rheumatology clinic, the 75th percentile time

Table 1. Demographics

Figure 1: Pre-intervention and post-intervention of CP implementation in the Rheumatology and Gastroenterology UTSW clinics
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from BMO to PA decision improved from 14 days to 8 days. The median time was 5 days each (p-value=0.1327). The 75th

percentile time from BMO to BMD in the pre and post intervention rheumatology clinics improved from 28 days to 13 days,
while the median time was 9.5 and 8.5 days respectively (p-value=0.8372).

Survey questions discussed the benefit of CPs in various roles (Figure 2). Mean provider responses ranged from 4.17-5 for
all questions (4=agree, 5=strongly agree).

Conclusion: After embedding CPs in the rheumatology and GI clinics, there was no statistically significant improvement in
median time. However, we observed consistent improvement in the 75th percentile times for BMO to PA decision and BMD times,
suggesting that the benefit of embedding CPs lies in reducing severe delays of patients initiating biologic medications. The new
workflow process decreased the variance in time to initiate biologics and PA decision from pre to post intervention, suggesting
that the intervention of embedding a CP helped to standardize the biologic medication process and reduce outliers. In addition,
provider surveys demonstrated unanimous satisfaction with CP integration in all clinical domains.

Disclosure: S. Mittal: None; P. Dara: None;O. Dhamankar: None;N. Cordova: None; S. Mohiuddin: None; A. Zamir:
None; J. Blackwell: None; P. Mofor: None; C. Alvarez: None; A. Kalra: None; S. Zhang: None; N. Syed: None;
P. Bajaj: None.

Abstract Number: 1039

Through the LuCIN Lens: Defining Barriers and Forging Solutions for
Lupus Clinical Trials in North America

Brandon Jackson1, Maria Dall’Era2, Saira Sheikh3, Xueting Zhang4, Taylor Irons5, Jennifer Meriwether6, Maya Merrell1

and Stacie Bell7, 1Lupus Research Alliance / Lupus Therapeutics, Miami, FL, 2UCSF, Corte Madera, CA, 3University of
North Carolina at Chapel Hill, Chapel Hill, NC, 4Weill Cornell, New York, NY, 5Lupus Research Alliance / Lupus
Therapeutics, Houston, 6Lupus Research Alliance / Lupus Therapeutics, New York, NY, 7Lupus Therapeutics,
Lakewood, CO

Figure 2: Survey results among 18 providers in the Rheumatology and Gastroenterology UTSW clinics

2126

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus Therapeutics (LT), the clinical affiliate of the Lupus Research Alliance, oversees the Lupus
Clinical Investigators Network (LuCIN), a network of premier research sites in North America formed to accelerate and
improve the conduct of clinical trials for the development of new therapies. An annual survey of LuCIN investigators
and research teams aims to define and assess challenges and solutions to conducting lupus clinical trials.

Methods: The 2024 LuCIN annual survey collected data from January 7 to February 18, 2024. Questions focused on
assessing views of challenges and solutions for conducting lupus clinical trials in North America. Descriptive statistics were
used to analyze the survey responses.

Results: 124 lupus clinical trial site staff surveyed Figure 1, revealed 74% appreciate increased access to sponsored clinical
trials and high-quality clinical trial opportunities provided by LT. Still, only 28% of respondents feel adequately compensated
for time and effort on clinical trials and 44% have renewed identical training for sponsors within the last 12 months. Contract-
ing negotiations are often delayed by institutional required language, affecting most respondents for 1-3+ months Figure 1.
Feedback delays during start-up activities are mostly from Institutional Departments (58%) and the Sponsor (49%), notably
LT (2%) and others Figure 1. 114 investigators and coordinators work mostly within Rheumatology (91%) and Dermatology
(23%), collaborate most frequently with Nephrology (77%), Dermatology (72%), and Oncology/Hematology (57%). Respon-
dents had an average of 17 years of experience with lupus patients, managing 8 clinical trials on average and almost half
(45%) agreed they were at capacity for clinical trials Figure 2. Survey respondents describe restrictive trial eligibility criteria
(83%) as a major recruitment challenge and outlined design preferences Figure 2. Over half (54%) agreed that the availability

Figure 1
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of approved medications deters participant clinical trial interest, and 70% say prior use of treatments for lupus leads to par-
ticipant exclusion. Nearly half of the 69 investigators (45%) report a shortage of research coordinators to enable study par-
ticipation due to various reasons Figure 3.

Conclusion: Feedback from lupus trial centers in North America underscores the need to address challenges in clinical
trial conduct and design to enable better support for site teams, especially research coordinators. The responses indi-
cate an appreciation for the enhanced access to high quality clinical trials afforded by being part of a structured clinical
trials network. Further efforts are needed to streamline processes, provide better support for site staff, and establish
easy methods to accept institutional required language and prior training. Further research should address interde-
partmental collaborations given the growing cell therapy landscape, alongside evaluating flexible trial designs to

Figure 2

Figure 3
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improve recruitment and manage a high workload effectively. These insights allow for better support and function of
clinical network centers that ultimately benefit those impacted by lupus by accelerating lupus trials and treatment
development.

Disclosure: B. Jackson: None;M. Dall’Era: AstraZeneca, 2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Jans-
sen, 2; S. Sheikh: AstraZeneca, 2, Biogen, 2, Cabaletta Bio, 2, GlaxoSmithKlein(GSK), 2; X. Zhang: None; T. Irons:
None; J. Meriwether: None; M. Merrell: None; S. Bell: None.

Abstract Number: 1040

Clinic Personnel Perceptions Were Favorable for the Implementation of a
Patient Decision-Aid for a Diverse Systemic Lupus Erythematosus
Population: A Study in 15 U.S. Rheumatology Clinics

Jasvinder Singh1, Larry Hearld2, Walter Chatham3, Sonali Narain4, Narender Annapureddy5, Diane Kamen6, Kimberly
Trotter7, vikas Majithia8, Cathy Lee Ching9, Zineb Aouhab10, Swamy Venuturupalli11, Daniel Wallace12, rosalind Ramsey-
Goldman13, Alfred Kim14, Maureen McMahon15, S. Sam Lim16, Kalpana Bhairavarasu17, Alexa Meara18 and Kenneth
Kalunian19, 1Baylor College of Medicine, Birmingham, AL, 2University of Alabama at Birmingham (UAB), Birmingham, AL,
3University of Nevada, Las Vegas, Las Vegas, NV, 4Northwell Health, Great Neck, NY, 5Vanderbilt University Medical
Center, Nashville, TN, 6Medical University of South Carolina, Charleston, SC, 7University of Chicago, Chicago, IL,
8University of Missisippi Medical Center (UMC), Jackson, MS, 9UMMC, Jackson, MS, 10Loyola University Medical Center,
Oak Brook, IL, 11Attune Health, Beverly Hills, CA, 12Cedars Sinai Medical Center, Studio City, CA, 13Northwestern
University, Chicago, IL, 14Washington University School of Medicine, Division of Rheumatology, Department of Medicine,
St Louis, MO, 15UCLA David Geffen School of Medicine, Los Angeles, CA, 16Emory University, Atlanta, GA, 17Baylor College
of Medicine, Sugar Land, TX, 18The Ohio State University Wexner Medical Center, COLUMBUS, OH, 19University of
California San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To understand clinic personnel feedback regarding the implementation of a self-administered
patient decision-aid (PtDA) for lupus in regular, outpatient rheumatology clinics.

Methods: We provided self-administered lupus PtDA through a touchscreen tablet in clinics, a weblink or as smartphone
application, in 15 rheumatology clinics across the U.S. Clinic personnel outcomes were assessed at baseline, 12- and
24-month follow-up based on validated surveys included: (1) Organizational Readiness to Implement Change (ORIC; score
range 1-5); (2) Team Learning and Psychological Safety Survey (TLPSS; score range 1-7); and (3) perceived lupus PtDA
appropriateness, acceptability, feasibility, success, permanence, and sustenance (all scale score range of 1-5). Higher
scores are consistent with best/most desirable outcomes.

Results: Clinic personnel’s (n=182-184) baseline ORIC commitment and efficacy scores (range 1-5) ranged from 3.5 to 4.2,
and 3.4 to 4.4 for sites, respectively; TLPSS scores (range 1-7) were 3.9 to 5.5 for internal learning, 3.7 to 5.6 for external
learning, and 4.3 to 6.2 for psychological safety.

Clinic personnel perceived lupus PtDA outcomes optimally at baseline with all scale score range of 1-5, higher values indicat-
ing better outcome: (1) appropriateness, 3.43 (SD, 0.86); (2) acceptability, 3.53 (SD, 0.83); (3) feasibility, 3.44 (SD, 0.71);
(4) success, 3.41 (SD, 0.73); (5) permanence, 3.22 (SD, 0.74).
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Conclusion: We found that clinic personnel rated various aspects of the lupus PtDA well during its implementation in rheu-
matology outpatient clinics. It remains to be seen as to whether barriers to sustaining this lupus PtDA, which is freely avail-
able in the public domain now, can be overcome in busy clinic sessions. We also need to understand if different barriers
and facilitators operate in private versus academic rheumatology clinics.

Funding: Research reported in this work was funded through a Patient-Centered Outcomes Research Institute (PCORI)
Award (SDM-2017C2-8224). The statements in this publication are solely the responsibility of the authors and do not nec-
essarily represent the views of PCORI, its Board of Governors, or the Methodology Committee.

Disclosure: J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solutions, 2, Aebona Pharmaceuticals,
11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara therapeutics, Intelligent Biosolu-
tions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, Ad, 11, Charlotte’s
Web Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward, 2, GeoVax Labs, 11, Intui-
tive Surgical Inc./Philips Electronics North America, 12, food and beverage payments, Jupiter Life Science,
2, MedIQ, 2, Medscape, 2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med, 2, Practice
Point communications, 2, Putnam associates, 2, ROMTech, Atheneum, Clearview healthcare partners, American
College of Rheumatology, Yale, Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher,
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S. Narain: None; N. Annapureddy: None; D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1;
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Calgary; O’Brien Institute for Public Health, Cumming School of Medicine, University of Calgary; Arthritis Research
Canada, Calgary, AB, Canada, 2McCaig Institute for Bone and Joint Health, Cumming School of Medicine, University of
Calgary, Calgary, AB, Canada, 3Division of Rheumatology, Cumming School of Medicine, Calgaru, AB, Canada, 4University
of Calgary, Calgary, AB, Canada, 5Alberta SPOR SUPPORT Unit – Learning Health System Team, Department of Medicine,
University of Alberta; 6. Department of Community Health Sciences, Cumming School of Medicine, University of Calgary,
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Timely, high-quality care is critical to effective rheumatoid arthritis (RA) management. Due to the
resource-intensive nature of routine lifelong follow-ups and rheumatologist shortages, RA care needs in the province of
Alberta (population: 4.4 million) are not being met. Over 3000 individuals are waiting to see a rheumatologist, while existing
patients with urgent health concerns (e.g. RA flares) cannot access follow-up care in a timely manner. Additionally,
20-50% of routine follow-ups at 3-12-month intervals may be unnecessary (i.e. no treatment changes or new concerns).
Patient-initiated models, where follow-up intervals are extended beyond 12 months according to patient needs, can reduce
inefficiencies and improve care access. To address RA care challenges in Alberta, we co-developed a theory of change
(TOC) for patient-initiated follow-up care.

Methods: A TOC details an intervention and its intended impact on outcomes of interest. Its creation requires a structured
process wherein partners collaboratively define health services interventions for implementation testing. We worked with a
diverse team of 35 healthcare leaders, implementation experts, and patient partners to co-develop a TOC for patient-
initiated RA follow-up care. A 3-phase approach was used (Figure 1). During the scoping phase, we held informal discus-
sions with healthcare leaders and reviewed evidence on patient-initiated follow-up models to assess their implementation
potential. During the development phase, we drafted a TOC map using scoping phase findings and clinical and patient
expertise (Figure 2). During the refinement phase, we iteratively adapted the TOC with healthcare and patient partners.
Anonymous feedback was collected via polls. Meetings were recorded, transcribed, and analyzed using inductive thematic
content analysis alongside poll results and informal feedback to guide TOC refinement.

Results: The scoping phase detailed challenges in RA care (i.e. lengthy waitlists, unnecessary appointments) and the poten-
tial of a patient-initiated follow-up model to address them. TOC discussions highlighted two themes about the model’s
intended impact: (1) efficient and effective care for patients when needed, and (2) a more sustainable RA care model. After
drafting the TOC map, partner feedback in the refinement phase covered 4 topics: (1) preference for an interdisciplinary flare
clinic over a shared care model with primary care, (2) patient selection, (3) patient education, and (4) patient monitoring.
Tools and strategies were co-developed with our partners to better support patients (e.g. a decision tool to prompt

The 3-phase TOC process and key partners involved during each phase.
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patient-provider discussion around suitability) and the health system (e.g. monthly team meetings to monitor provider bur-
den). The final TOC for patient-initiated follow-up in RA details the care pathway, key resources and considerations, and
evaluation outcomes.

Conclusion: A patient-centered, contextually tailored model for patient-initiated RA follow-up care was co-developed with
patient and healthcare partner input. Next, an implementation pilot will test its safety, feasibility, and effectiveness for addres-
sing RA care challenges.

Disclosure: M. Ester: None; K. White: None; K. Dhiman: None; S. Zafar: None; A. Charlton: None; G. Hazlewood:
None; G. Zimmermann: None; A. Hoens: None; S. Manske: None; D. Lacaille: None; M. Perry: None; M. Barber:
AbbVie/Abbott, 1, AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, 2, Janssen, 1, sanofi genzyme, 1; A. Fifi-Mah: AbbVie/
Abbott, 1, Fresenius kabi, 1, novartis, 1, otsuka, 1, Pfizer, 5, Sobi, 1; N. Panich: None; M. Szpunar: None; K. Then:
None; K. Osinski: None; S. Subdar: None; H. Al-Azem: None; M. Jung: None; C. Barber: None.

Abstract Number: 1042

Identifying Patient Priorities for Patient-Reported Outcome Measures in
Rheumatoid Arthritis: A Modified Delphi Consensus Study

Racheal Githumbi1, Steven Katz2, Ania Kania-Richmond1, Kim Giroux3, Yvonne Wallace3, Cheryl Barnabe1, Glen
Hazlewood1, C. Allyson Jones2, Amanda Steiman4, Anshula Ambasta1, Diane Lacaille5, Elaine Yacyshyn2, Jessica
Widdifield6, Natasha Gakhal7, Tyler Williamson1 and Claire Barber1, 1University of Calgary, Calgary, AB, Canada,
2University of Alberta, Edmonton, AB, Canada, 3Patient Partner, Calgary, AB, Canada, 4Sinai Health System, Toronto, ON,
Canada, 5Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada, 6Sunnybrook Research
Institute / ICES / UofT Institute of Health Policy, Management & Evaluation, Toronto, ON, Canada, 7Women’s College
Hospital, Toronto, ON, Canada

SESSION INFORMATION

The TOC map for Appointments by Choice for Rheumatoid Arthritis after phase 2 of the TOC process.
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Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patient-reported outcome measures (PROMs) are essential tools for prioritizing patient-centric care
and enhancing health system-performance measurement in rheumatology. Effective use of PROMs collected in clinical care
hinges on selecting appropriate measures. The expansion of available PROMs applicable for use in rheumatologic condi-
tions complicates this selection process. Additionally, their use at the point of care remains limited due to barriers in clinical
workflows. Engaging patients in the selection process can mitigate these barriers.

The aim of this study was to examine patient preferences and prioritize PROMs for routine collection in RA care as part of a
broader health-system quality improvement program.

Methods: We used a modified Delphi consensus approach with a panel of volunteer RA patients. Candidate PROMs were
identified through an environmental scan focused on measures relevant to individuals living with RA, including the Patient-
Reported Outcomes Measurement Information System (PROMIS). Candidate PROMs met the following criteria: 1) clinical
and/or research evidence supporting their use in RA, 2) valid psychometric properties, 3) available at no cost, and 4) feasible
to complete in routine care.

As members of the investigative team, two RA patient co-leads contributed to the study preparatory work and co-facilitation.
Additional RA patient volunteers were recruited from tertiary rheumatology care centers and patient-advocacy social media
platforms. The Modified Delphi process (Figure 1) began with a preliminary round (Round 0) to familiarize patients with the
methodology and terms, and to prioritize health domains/outcomes for review. This was followed by three rounds where par-
ticipants independently reviewed and rated candidate PROMs on a Likert scale of 1-9 for content validity, importance, and fea-
sibility, with a virtual consensus-building discussion in round 2. Consensus was achieved if PROMs received a median rating of
7 or higher in all criteria and were highly ranked (within the top 5) by participants in the final round. Results were analyzed using
descriptive statistics and the overall rank was assigned to PROMs in descending order based on the rank-weighted sum.

Results: Fifteen RA patients, including the co-leads, took part in the Delphi rounds. Most were female (67%), 45 years old or
younger (53%) with a disease duration of < 10 years (67%). From an initial set of 15 candidate PROMS, 10 were rated highly
(≥ 7) across all three criteria in Round 3 (Table 1). PROMs ranked within the top 5 included PROMIS Physical Function, PRO-
MIS Profile, PROMIS Ability to Participate in Social Roles and Activities, PROMIS Global Health, and PROMIS Pain Interfer-
ence respectively.

Figure 1: Activities of the Modified Delphi Panel
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Conclusion: Patient engagement is critical to ensure that outcomes addressed in clinical practice are aligned with patients’
preferences and priorities. PROMs prioritized by this RA patient advisory panel spanned multiple health domains. Our next
steps will include consultations with healthcare providers and health system leaders before finalizing on a set of PROMs
for implementation in routine practice.

Disclosure: R. Githumbi: Epic, 2, 3; S. Katz: None; A. Kania-Richmond: None; K. Giroux: None; Y. Wallace: None;
C. Barnabe: Amgen, 6, Janssen, 6; G. Hazlewood: None; C. Jones: None; A. Steiman: GSK and AstraZeneca, 6, Pfi-
zer, 5; A. Ambasta: None;D. Lacaille: None; E. Yacyshyn: Otsuka Canada, 6, Sobi, 6; J. Widdifield: None;N. Gakhal:
AbbVie/Abbott, 1, 5, 6, AstraZeneca, 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, 6, Pfizer, 1, 5, UCB, 6; T. Williamson: None;
C. Barber: None.

Abstract Number: 1043

A Prospective Study on Early Diagnosis of Inflammatory Rheumatic
Diseases Using an Enhanced Online Questionnaire System (RhePort 1.3)

Cay von Der Decken1, Stefan Kleinert2, Matthias Englbrecht3, Kirsten Karberg4, Georg Gauler5, Susanna Spaethling-
Mestekemper6, Christoph Kuhn7, Wolfgang Vorbrueggen8, Martin Welcker9 and Peter Bartz-Bazzanella10, 1Klinik für
Internistische Rheumatologie, Rhein-Maas-Klinik Wuerselen, Würselen, 2Praxisgemeinschaft Rheumatologie -
Nephrologie (PGRN), Erlangen, Germany, 3Freelance Healthcare Data Scientist, Eckental, 4Rheumatologisches
Versorgungszentrum Steglitz, Berlin, Germany, 5rheumapraxis, Osnabrück, Germany, 6Rheumapraxis Muenchen,
Muenchen, Germany, 7Praxis für Rheumatologie, Karlsruhe, Germany, 8Verein zur Foerderung der Rheumatologie e.V,
Wuerselen, Germany, 9Medizinisches Versorgungszentrum für Rheumatologie Dr. M. Welcker GmbH, Planegg,
Germany, 10Rhein-Maas Klinikum, Wuerselen, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1: Candidate PROMs and their Overall Rank.
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Background/Purpose: The RhePort system, accessible via "www.RhePort.de" and featuring an integrated questionnaire
with a specialized algorithm, aims to facilitate the early diagnosis of inflammatory rheumatic diseases (IRD). This system pri-
oritizes access for primary care physicians and patients to a first consultation with a rheumatologist, enabling earlier diagno-
sis and quicker initiation of specific therapies, such as DMARDs and biologics. This project evaluates the upgraded version,
RhePort 1.3, using a newly designed questionnaire and assesses its performance.

Methods: This prospective study included patients completing the RhePort questionnaire online or during their first rheuma-
tological appointment. The RhePort system generated a score based on the responses, which was followed by a rheuma-
tological consultation to confirm or exclude inflammatory IRD. The largest subgroups of patients diagnosed with IRDs
(20 patients each at least) were analyzed regarding their mean RhePort score compared to the group of patients also
referred to participating study centers but ultimately diagnosed not having IRD.

Results: Among 614 diagnoses (table 1), no rheumatic disease was found in 63.4%. Patients with no inflammatory rheu-
matic disease (IRD) had a mean RhePort score of 1.42 (95% CI: 1.30-1.55). Higher mean scores were seen in those diag-
nosed with rheumatoid arthritis (RA) [2.15 (95% CI: 1.87-2.43)] and polymyalgia rheumatica (PMR) [2.12 (95% CI:

Table 1: Complete Diagnoses, n = 614

Figure 1: Average RhePORT Score. Effect Sizes RA, PsA, PMR, and axSPA compared to no IRD.
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1.55-2.69)]. Corresponding effect sizes compared to patients without IRD (moderate effect: d > 0.5) are displayed in figure
1. Axial spondyloarthritis (axSpA) had a mean score of 2.07 (95% CI: 1.40-2.75), and patients with psoriatic arthritis (PsA)
of 1.74 (95% CI: 1.41-2.08). See table 2 for further details.

Conclusion: The upgraded RhePort 1.3 system, significantly aids in detecting patients with (IRD), ensuring quicker access
to appropriate rheumatological care and facilitating timely intervention. The RhePort system’s potential for broader applica-
tion in clinical practice warrants further investigation to optimize its diagnostic algorithms and expand its use in diverse
healthcare settings.

Disclosure: C. von Der Decken: AbbVie/Abbott, 12, Versorungssymposium 2024, Galapagos/Alphasigma,
12, DGRh-Kongress 2023 and 2024; S. Kleinert: AbbVie/Abbott, 6, Chugai, 6, Novartis, 5, 6; M. Englbrecht: AbbVie,
2, Sanofi, 6; K. Karberg: None; G. Gauler: AbbVie/Abbott, 6, Eli Lilly, 1, Novartis, 6, UCB, 6; S. Spaethling-Meste-
kemper: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis,
6, UCB, 6; C. Kuhn: None; W. Vorbrueggen: None; M. Welcker: AbbVie/Abbott, 1, 5, 6, Boehringer-Ingelheim, 1, 5,
6, Eli Lilly, 1, 6, Gilead, 1, 6, Novartis, 1, 5, 6; P. Bartz-Bazzanella: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly,
6, Novartis, 5, 6.

Abstract Number: 1044

Analysis of Rheumatic Patients’ Self – Reported Symptoms in Free
Written Text Using Natural Language Processing

Inés Pérez - Sancrist�obal1, Nils Steinz2, Ling Qin2, Tjardo Maarseveen3, Floor Zegers4 and Rachel Knevel2, 1Department
of Rheumatology, Hospital Clinico San Carlos,, Madrid, Madrid, Spain, 2Department of Rheumatology, Leiden University
Medical Center, Leiden, Netherlands, 3Department of Rheumatology, Leiden University Medical Center, Wormerveer,
Netherlands, 4Deparment of Rheumatology, Leiden University Medical Center, Leiden, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patient-reported symptoms are crucial for medical anamnesis. Digital symptom checkers often use
fixed questions, thereby potentially overlooking relevant symptoms. However, the reliability of self-reported symptoms is
uncertain as patients may describe symptoms differently than experts, which could affect diagnostic accuracy. We studied
whether self – reported symptoms can predict immune mediated rheumatic diseases (imRD), osteoarthritis and fibromyalgia
and if the prediction differed for already diagnosed versus still undiagnosed patients.

Table 2: Diagnoses groups for analyzes, n = 566 with mean RhePORT Score, Age, Sex.
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Methods:We analyzed free-text data from 5,628 respondents of the Rheumatic online symptom checker (June 2021 - Feb
2023). Respondents could complete it with multiple diagnoses. We employed natural language processing and tested
8machine learning (ML) models with term frequency - inverse document frequency on 80% of the data using 2x5 - fold cross
validation. We further optimized the model with the best receiver operating characteristic - area under curve (ROC-AUC) by
hyperparameter tuning and tested it on the 20% left out data. We examined both new and existing cases. Using swarm
plots, we identified optimal probability cut-offs for each disease group, prioritizing high positive predictive value (PPV) and
specificity for FM and OA, and high sensitivity and negative predictive value (NPV) for imRD.

Figure 1: Results of the optimised SVM model in the different scenarios used for the test set. New cases: patients with no diagnosis reported at
baseline and with diagnoses reported at follow-up. Existing cases: patients with diagnoses at baseline. Overall: aggregation of new cases and
existing cases. A) Depicts the different values of AUC in the different scenarios for OA. B) Depicts the different values of AUC in the different sce-
narios for FM. C) Depicts the different values of AUC in the different scenarios for ImRD. OA: osteoarthritis. FM: fibromyalgia. ImRD:
immune – mediated rheumatic diseases. AUC: Area Under the Curve.

Figure 2: Swarm plots depicting the support vector machine – derived probability of being either a negative case or positive case. Negative cases
are represented by true negative: patients who did not report any diagnosis of the 3 groups of diseases. Positive cases are divided into new cases
and existing cases. A) Swam plot of OA. Red line represents a possible cut – off of a high confidence of being an OA case while black line repre-
sents a moderate confidence of being an OA case. B) Values of OA cut – offs. The probability cut – offs for optimized PPV and specificity were 0.50
and 0.75. C) Swarm plot of FM. Red line represents a possible cut – off of a high confidence of being an FM case while black line represents a mod-
erate confidence of being an FM case. D) Values of FM cut – offs. The probability cut – offs for optimized PPV and specificity were 0.50 and 0.75. E)
Swarm plot of ImRD. Red line represents the patients who should go directly to the rheumatologists and 0.10 would mark the patients who may
need some additional testing. F) Values of ImRD cut – offs. The probability cut – offs for optimized NPV and sensitivity was 0.15. For an optimized
PPV and specificity, which would represent a high probability of a positive case of ImRD, the cut-off was 0.75. OA: osteoarthritis. FM: fibromyalgia.
ImRD: immune – mediated rheumatic diseases. PPV: positive predictive value; NPV: negative predictive value.
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Results: Of the 8 ML models, the Support Vector Machine performed best with AUCs of 0.66 ± 0.01 for OA, 0.75 ± 0.01 for
FM and 0.67 ± 0.01 for imRD. It had high AUC for existing diagnoses (OA: 0.67, FM: 0.74, imRD: 0.7), but poorer perfor-
mance in predicting new diagnoses (OA: 0.57, FM: 0.65, imRD: 0.65). For overall diagnoses, in OA (Fig 2a & 2b), the 0.50
cut – off corresponded with 76% true positives and 23% false negatives; with the 0.75 cut – off, the true positives decreased
to 37% and the false negatives increased to 62%. For FM (Fig 2c & 2d), a cut – off 0.50 resulted in 57% true positives and
43% false negatives; with 0.75 cut - off, the true positives decreased to 32% and the false negatives also increased to
68%. In OA and FM, 0.75 is more specific but less sensitive. For both, we prioritized high PPV and specificity to minimise
false positives and to avoid referring patients with these conditions to rheumatologist. For imRD (Fig 2e & 2f), a cut-off of
0.75 optimised specificity and PPV, identifying 16.6% of patients for direct referral to rheumatologist, but also obtained
4.7% false positives and 83.4% false negatives. Another cut-off 0.15 prioritized NPV and sensitivity, identifying 91.3% of true
cases, but yielding 80.3% false positives and 8.73% false negatives.

Conclusion: Self-reported symptoms vary between patients with OA, FM, imRD and those who do not have these dis-
eases. Our ML algorithms show a moderate discriminatory ability of free-written text. The descriptions overlap too much
to use the text for automatic diagnoses at present. For patients who already were diagnosed, the symptom description
could be more accurately used for diagnoses identification. This difference highlights that the accuracy of automated diag-
noses depends on patients’ ability to accurately describe symptoms. Free text holds potential for improving diagnostic strat-
ification and referrals for imRD.

Disclosure: I. Pérez - Sancrist�obal: None; N. Steinz: None; L. Qin: None; T. Maarseveen: None; F. Zegers: None;
R. Knevel: Pfizer, 5, 6, UCB, 6.
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Jean Park1, Cliff Rutter2, Elisea Avalos-Reyes3, Mary Anderson4, Will Cavers5, Dorothea Verbrugge6 and Kjel Johnson7,
1CVS Health, Hartford, CT, 2CVS Health, Fair Oaks Ranch, TX, 3CVS Health, Highland Village, TX, 4CVS Health, Irving, TX,
5CVS Health, Palm Beach Gardens, 6CVS Health, Salt Lake City, 7CVS Health, Tampa
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Session Time: 10:30AM–12:30PM

Table 1. Basic socio – demographic characteristics of the population. Negative cases = patients who did not report any diagnosis of the 3 groups
of diseases
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Background/Purpose: Rheumatic diseases, such as rheumatoid arthritis (RA), psoriatic arthritis (PA), and systemic lupus
erythematosus (SLE) can significantly impact quality of life. This burden extends beyond physical limitations as there is a
well-established co-occurrence between rheumatic diseases and major depressive disorder (MDD). Understanding the rela-
tionship is crucial as effective management of RA, PA and SLE can improve MDD symptoms and vice versa. The purpose of
this evaluation was to identify if well-controlled RA, PSA, or SLE are associated with improvements in MDD outcomes.

Methods: This was a cohort evaluation of commercial fully-insured and Medicare members of a large national health plan
between 1/1/2018 and 1/1/2024. Members ≥ 18 years old were included if they had at least 2 claims for RA (ICD-10 code:
M05 or M06), PSA (L40.5), or SLE (M32) during the evaluation period and at least 2 claims for MDD (F30-4 or F39). Members
were excluded if they did not maintain continuous eligibility for 6 months before or after entrance into the study, had multiple
conditions of interest, or had missing socioeconomic status (SES) data. The primary outcomes were the number of MDD
claims and changes in antidepressant medication. Members were stratified into two groups: rheumatologic therapy
changes or stable (i.e., no changes) therapy during the evaluation period; serving as a proxy for disease control. Continuous
variables were assessed with the independent t-test or Mann-Whitney U test; categorical variables were assessed with the
χ2 test. Bivariate and multivariate logistic and Poisson regression assessed correlations between variables and outcomes;
p-values < 0.05 were significant.

Table 1. Sociodemographic characteristics of members with rheumatoid arthritis, psoriatic arthritis, or systemic lupus erythematosus and comor-
bid major depressive disorder (N=3,355).
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Results: In total, 3,355 members were included in this evaluation with 1,103 (32.9%) experiencing stable therapy. Members
with stable therapy were younger, more likely to be female, less likely to have RA, and had fewer comorbidities, and were
observed for less time than those with therapy changes (Table 1). No differences were found in baseline MDD therapy or
SES. Unadjusted MDD claims rates were higher in the stable therapy group (12,494.6 vs. 9,403.2 MDD claims/1,000
person-years; incidence rate ratio: 1.33 [95% confidence interval (CI): 1.31-1.35]; p< 0.0001). After adjusting for demo-
graphic, comorbidity, and social determinants of health confounders, members in the stable therapy group had lower rates
of MDD care utilization (rate ratio [95% CI]: 0.97 [0.95-0.98]; p< 0.0001; Figure 1). Members with stable therapy experienced
less antidepressant medication changes (78.6% vs. 84.3%; p< 0.0001). After controlling for confounders, stable therapy
members had lower risk of experiencing a medication change (odds ratio [95% CI]: 0.67 [0.55-0.82]; p< 0.0001) compared
to those with therapy changes (Figure 2).

Conclusion: Members with stable rheumatologic therapy had lower MDD-related care utilization and lower odds of experi-
encing antidepressant medication changes. These findings suggest that well controlled RA, SLE, or PSA appear to improve
MDD outcomes.

Figure 1. Forest plot of Poisson regression analysis for major depressive disorder utilization in members with stable treated rheumatoid arthritis,
psoriatic arthritis, or systemic lupus erythematosus

Figure 2. Forest plot of logistic regression analysis of variables associated with therapy changes in members with rheumatoid arthritis, psoriatic
arthritis, or systemic lupus erythematosus
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Disclosure: J. Park: CVS Health, 3, 11; C. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
M. Anderson: CVS Health, 3, 11;W. Cavers: CVS Health, 3, 11;D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS
Health, 3, 4, 11.

Abstract Number: 1046

Shifting Paradigms in Drug Spending: A Study of Medicare Part D versus
Emerging Pharmacy Models in Rheumatology

Katherine Schoeffler, Stephanie Beveridge, Max Bouvette, Veera Durga Vaishnavi Kurra, Reema Moussa, Ryan
Johnson, Camille Goerend, Nimrah Bader and Ryan Nipp, University of Oklahoma College of Medicine, Oklahoma
City, OK

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Rheumatology Drugs Ranked by Medicare Part D Provider & Drug Claim Volume (2021)
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Background/Purpose: Recent policy changes and competitive alternative drug pricing models present the potential for
medication cost savings. In this study, we sought to assess the cost differences between alternative drug sourcing models,
such as Mark Cuban Cost Plus Drugs (MCCPD) and Costco Membership Prescription Company (CMPC), compared to
Medicare Part D purchasing on medications frequently prescribed by rheumatologists.

Methods: We assessed the drug costs of 24 commonly prescribed rheumatologic medications across MCCPD,
CMPC, and Medicare Part D provider drug claims. Medications within Table 1 were identified by Part D Provider and
Drug rheumatology claim volume and simultaneous availability on MCCPD and CMPC as of January 2024. We included
those in tablet or capsule form, excluding injectable medications due to the lack of exact dose units. When multiple dos-
age options were available for the same medication, we selected the dose most utilized in clinical practice. We
extracted total spending, unit price, and units (tablets/capsules) dispensed from 2022 Medicare Part D Spending by
Drug data. Total spending was adjusted to reflect changes in costs from 2022-2023 using Medicaid’s National Average
Drug Acquisition Cost (NADAC) database. We extracted the cost-per-pill for each medication from Medicare Part D
data and compared this with the cost-per-pill for MCCPD and CMPC at both maximum (90-count) and minimum
(30-count) supply volume.

Results: With MCCPD 30-count supply purchasing, 37.5% (n=9/24) of drugs showed a savings (net of $552 million,
rounded to the nearest million) with an average savings of 43.6% when compared to Medicare spending on the same drugs.
Purchasing through the MCCPD 90-count supply model resulted in savings of $1.09 billion across 18/24 drugs, with an

Potential Medicare Savings Using Mark Cuban Cost Plus Drugs Pricing
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average savings of 45.1%. In the CMPC 30-count supply model, there was a net savings of $418 million across 9/24 drugs,
with an average savings of 35.4%. The CMPC 90-count supply model showed a net savings of $839 million across 16/24
drugs, with an average percent savings of 38.7%. Savings (+) or losses (-) for each individual drug are displayed in Table 2
and Table 3. Table 1 displays each drug ranked by claim volume and their respective drug category.

Conclusion: In this study, we demonstrated that medication purchasing through MCCPD and CMPC conferred significant
potential savings on many common rheumatologic drugs when compared to Medicare Part D spending. Drugs in the
90-count, or maximum supply model, were generally more cost effective than in the 30-count model, though both catego-
ries demonstrated price points on particular drugs that were competitive with or exceeding that of Medicare. Alternative drug
sourcing may play a role in both alleviating healthcare spending and navigating economic barriers to care. Awareness of spe-
cific drugs with cost-effective availability via these competitive models may assist in relieving patient and physician concerns
about medication costs.

Disclosure: K. Schoeffler: None; S. Beveridge: None; M. Bouvette: None; V. Kurra: None; R. Moussa: None;
R. Johnson: None; C. Goerend: None; N. Bader: None; R. Nipp: None.

Potential Medicare Savings Using Costco Membership Prescription Company Pricing

2143

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1047

Impact of Treatment Switching on Adherence in Members with
Rheumatoid Arthritis, Psoriatic Arthritis, or Systemic Lupus
Erythematosus

Jean Park1, Cliff Rutter2, Elisea Avalos-Reyes3, Mary Anderson4, Will Cavers5, Dorothea Verbrugge6 and Kjel Johnson7,
1CVS Health, Hartford, CT, 2CVS Health, Fair Oaks Ranch, TX, 3CVS Health, Highland Village, TX, 4CVS Health, Irving, TX,
5CVS Health, Palm Beach Gardens, 6CVS Health, Salt Lake City, 7CVS Health, Tampa

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Switching treatment from conventional to biologic disease-modifying antirheumatic drugs
(DMARDs) is a common practice for managing autoimmune diseases such as rheumatoid arthritis (RA), psoriatic arthritis
(PSA), and systemic lupus erythematosus (SLE). While biologics offer increased effectiveness, the impact of adherence is
not clear. Investigating the influence of treatment switching is crucial for optimizing clinical and economic outcomes. The
objective of this evaluation was to compare medication adherence in members that switched from conventional to biologic
DMARDs to those members that did not switch.

Methods: This was a cohort study of commercial fully-insured and Medicare Advantage members of a large national health
plan between 1/1/2018 and 1/1/2024. Members ≥ 18 years old were included if they had at least 2 claims for RA (ICD-10
code: M05 or M06), PSA (L40.5), or SLE (M32) during the study period. Members were excluded if they did not maintain
continuous eligibility for 6 months before or after entrance into the evaluation, had multiple conditions of interest, or had
missing socioeconomic status (SES) data. Members were stratified by whether they switched between conventional
DMARDs and biologic medications during the evaluation period. Propensity score matching was conducted using member
demographics, comorbidities, and social determinants of health (SDoH) factors. Adherence was measured using proportion
of days covered (PDC), calculated as the number of days with medication available divided by the number of days elapsed
between the first fill and the calculated date of exhaust of the last fill in the evaluation period. Optimal adherence was defined
as PDC ≥0.8. Continuous variables were assessed with an independent t-test or Mann-Whitney U test; categorical variables
were assessed with the χ2 test. Logistic regression modeling was conducted between adherence and treatment switching
variables; p-values < 0.05 were significant.

Results: 8,008 members were included and stratified by treatment switching (n=4,004; 50%). There were no differences in
sociodemographic characteristics (Table 1). Overall, medication adherence was higher in members who experienced a
treatment switch compared to those who did not (79.3% vs. 74.3%; p< 0.001). Additionally, PDCs were significantly higher
in treatment switchers (mean PDC 88.9 [standard deviation: 16.9] vs. 86.3 [19.8]; p< 0.001). Biologic-specific adherence
was higher in treatment switchers compared to those who maintained stable biologic therapy during the study (78.2%
vs. 69.0%; p< 0.001); however, there were no differences in conventional DMARD adherence between groups (75.1%
vs. 75.5%; p=0.779; Table 2). Treatment switching was associated with higher odds of adherence compared to non-
switching in logistic regression (odds ratio [95% confidence interval]: 1.32 [1.19-1.47]; p< 0.001; Figure 1).

Conclusion: In this propensity score matched cohort study, treatment switching between conventional and biologic
DMARDs was associated with increased medication adherence.
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Table 1. Sociodemographic and clinical characteristics of members with rheumatoid arthritis, psoriatic arthritis, or systemic lupus erythematosus
(N=8,008)

Table 2. Medication adherence stratified by treatment switching and drug type groups in members with rheumatoid arthritis, psoriatic arthritis, or
systemic lupus erythematosus
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Disclosure: J. Park: CVS Health, 3, 11; C. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
M. Anderson: CVS Health, 3, 11;W. Cavers: CVS Health, 3, 11;D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS
Health, 3, 4, 11.

Abstract Number: 1048

Self-Perception of Oral Health and Habits in Patients with Sjögren’s
Syndrome, Rheumatoid Arthritis, and Systemic Lupus Erythematosus

Karina Palomo-Arnaud1, Gabriel Figueroa-Parra2, Angel Kevin Garza-Elizondo1, Margarita Isabel Alarcon Jarquin3,
Jesus Cardenas-de la Garza4, Dionicio Galarza-Delgado5 and Janett Riega Torres2, 1Division of Rheumatology, University
Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, San Nicol�as de los Garza, Mexico,
2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
Monterrey, Mexico, 3Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad
Autonoma de Nuevo Leon, Monterrey, Nuevo Leon, Mexico, 4Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo
Le�on, Mexico, 5UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Oral manifestations, especially periodontitis and tooth loss, are highly prevalent in patients with
rheumatic diseases. Sjogren’s syndrome (SS), rheumatoid arthritis (RA), and systemic lupus erythematosus (SLE) can pres-
ent oral manifestations such as xerostomia, periodontal diseases, and oral aphthous ulcers respectively. We aimed to eval-
uate self-perception of oral health and habits in patients with SS, RA, and SLE.

Methods: We performed a descriptive, cross-sectional study including adult patients, who attended an academic rheuma-
tology clinic between December 2021 and February 2024, and had a clinical diagnosis of SS, RA, or SLE. We excluded
patients with dental prostheses. We applied the Geriatric/General Oral Health Assessment Index Spanish Version
(GOHAI-SP) survey, which includes 12 questions on a Likert-type scale. The patients were classified based on the total
GOHAI-SP score; those with ≤50 points were considered to have poor oral health, scores between 51 and 56 were consid-
ered moderate oral health, and scores ≥57 were classified as good oral health. We used descriptive statistics to report fre-
quencies and percentages, mean (SD) or median (IQR) as appropriate. Overall scores and categories of self-perceived
oral health were compared by diagnosis. A p-value < 0.05 was considered statistically significant.

Results:We included 415 patients, with a mean age of 50.42 (SD 14.77), and 387 (93.2%) were female. Two-hundred and
ninety-two patients had RA (70.8%), 72 had SLE (17.4%), and 51 had SS (11.6%). Overall, 136 patients (33%) reported poor
self-perceived oral health, 101 (24.5%) moderate, and 178 (43.2%) good. The lowest median score was reported by

Figure 1. Forest plot of regression analysis of medication adherence in members who switched treatments
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patients with SS, 51 (42.5-55) points. Patients with SS reported a lower frequency of dental care appointments per year (<
2/year, 41.2%) and lower brush frequencies per day (≤2/day, 60.8%) than patients with RA or SLE (Table 1). The patients
with SS are the most aware of the relationship between their disease and oral health (68.6%) in contrast to patients with
SLE (43.1%) or RA (53.1%) who are less aware (Table 1). The self-perception of oral health in the domains of functionality,
psychosocial, and pain/discomfort was worse in the patients with SS (Table 2).

Conclusion: Patients with SS have poor dental habits and self-perception of functionality, psychosocial, and pain/
discomfort in oral health. Patients should be advised to improve their dental habits, particularly those with SS.

Disclosure: K. Palomo-Arnaud: None; G. Figueroa-Parra: None; A. Garza-Elizondo: None; M. Alarcon Jarquin:
None; J. Cardenas-de la Garza: None; D. Galarza-Delgado: None; J. Riega Torres: None.

Abstract Number: 1049

Very Low Uptake of Biosimilar Adalimumab in the First 9 Months of
Availability in Rheumatology

Eric Roberts1, Gabriela Schmajuk2 and Jinoos Yazdany3, 1University of California, San Francisco, SF, CA, 2UCSF / SFVA,
San Francisco, CA, 3UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In 2021, over 300,000 patients in the United States used adalimumab, making it one of the highest-
grossing drugs globally. In 2023, patent exclusivity for the bio-originator form of adalimumab expired and eight biosimilars
were introduced to the U.S. market. The arrival of these biosimilars has been eagerly awaited given the potential to reduce
costs and improve access. Here we assess uptake of biosimilar adalimumab in the first nine months of 2023 overall, by
patient characteristics and by practice.

Methods: Data derive from the Rheumatology Informatics System for Effectiveness (RISE) registry, a national EHR database
from over 1100 US rheumatologists. We included 11,571 patients age > 18 years, with Medicare, Medicaid or private insur-
ance, administered adalimumab (bio-originator or biosimilar) between Jan 2023 to Sept 2023. To evaluate new starts, we
defined a subset of users with a visit in the 365 days before initiating use without a prescription for adalimumab. To assess
switching, we considered a patient’s first (if any) change in prescription. We report the uptake of biosimilars overall and ana-
lyze the demographic and clinical factors associated with uptake using standardized mean differences. We assessed the
distribution of uptake for each biosimilar product, the percent of new starts on a biosimilar, and the frequency of switching
to a biosimilar. Among practices, we also calculated the median percent of patients prescribed a biosimilar.

Results: In the first nine months of 2023, 253 of 11,571 (2.2%) patients received a prescription for a biosimilar version of
adalimumab. There were only small differences in uptake by demographics or clinical characteristics with the largest differ-
ences by insurance and geographic region. Those with private insurance (2.5%) or Medicaid (2.8%) were more likely to
use a biosimilar than those with Medicare (1.2%). Patients in the Midwest (3.3%) andWest (3.2%) were more likely to receive
a biosimilar than patients in the Northeast (1.3%) or South (1.8%) (Table 1). 70.4% (n=181) of biosimilar prescriptions were
adalimumab-atto, which was the first released. Among new starts, 143 of 5133 (2.8%) were on a biosimilar. 96 patients
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Table 1. Demographic, clinical and socioeconomic characteristics of adalimumab users in RISE in 2023 overall and stratified by ever receipt of bio-
similar (n=11,571). *SMDs <0.2 were considered as ‘very small’, 0.2-0.5 ‘small’, 0.5-0.8 ‘medium’ and >0.8 ‘large’.

Figure 1. Percent of patients receiving biosimilar adalimumab by practices with at least 20 patients (n=126). Each vertical column represents one
practice in the RISE registry. Disclaimer: This data was supported by the ACR’s RISE Registry. However, the views expressed represent those of
the authors, not necessarily those of the ACR.
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switched from bio-originator adalimumab to a biosimilar and 14 patients switched from biosimilar to bio-originator. By prac-
tice (n=126), the median percent of patients receiving biosimilar adalimumab was 0.8% (IQR: 0 – 2.1%) with 10 practices
having >10% of patients on biosimilar adalimumab (Figure 1).

Conclusion: We found critically low uptake of biosimilar adalimumab in the first nine months of 2023. Early indications are
that formulary coverage has been uneven with a much higher percentage of formularies covering bio-originator adalimumab
and no formularies have given a biosimilar a preferential tier or mandated step therapy. Delayed uptake of biosimilars means
reduced savings for patients and tax payers, and discourages market entry for future biosimilars.

Disclosure: E. Roberts: None; G. Schmajuk: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers
Squibb(BMS), 2, UCB, 2.

Abstract Number: 1050

The Cost-effectiveness of Glucagon-Like Peptide-1 Receptor Agonists
(GLP1RAs) for Patients with Knee Osteoarthritis and Obesity

Daniel Betensky1, Jeffrey Katz1, Catherine Yang2, David Hunter3, Jamie Collins1, Candace Feldman1, Karen Smith1,
Stephen Messier4, Jason Kim5, Faith Selzer6 and Elena Losina1, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham
and Women’s Hospital, Brookline, MA, 3Sydney Musculoskeletal Health, University of Sydney, St Leonards, New South
Wales, Australia, 4Wake Forest University, Winston Salem, NC, 5Arthritis Foundation, Atlanta, GA, 6Brigham and
Women’s Hospital, Amesbury, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Weight-loss has been shown to alleviate knee osteoarthritis (OA) symptoms in persons with OA and
obesity. Utilization of GLP1RAmedications has increased rapidly. These agents result in average weight-loss of 10-25%.We
sought to determine the cost-effectiveness of adding a GLP1RA (semaglutide or tirzepatide) to usual OA care (UC) for
patients with obesity and symptomatic knee OA.

Methods:We used the Osteoarthritis Policy (OAPol) Model, a widely published and validatedmicrosimulation of knee OA, to esti-
mate the long-term clinical benefits and costs of GLP1RA treatments compared to three other weight-loss strategies and UC
alone: 1) UC (NSAIDs, corticosteroid injections, opioids and total knee replacement); 2) UC + diet and exercise (D+E); 3) UC +
2.4 mg weekly semaglutide; 4) UC + 15 mg weekly tirzepatide; 5) UC + laparoscopic sleeve gastrectomy (LSG); 6) UC + Roux-
en-Y gastric bypass (RYGB).We derived weight reduction associated with semaglutide and tirzepatide from the STEP-1 and
SURMOUNT-4 trials, respectively. We modeled a 20% reduction in major cardiovascular events based on the SELECT trial.
We used a 12%GLP1RA annual discontinuation rate derived from observational studies. In the base case analysis, we assumed
a maximum GLP1RA use of 5 years. We used published literature to determine the pain reduction associated with weight-loss
and the BMI reduction from other strategies. The annual costs of GLP1RA regimens include the wholesale acquisition cost of
the medication itself plus monthly lifestyle coaching ($17,000 for semaglutide; $13,500 for tirzepatide). We initiated a cohort with
a mean age of 55 years, WOMAC pain (0-100, 100 worst) of 38, mean BMI of 38 kg/m2 and 50% KL grade 2/50% KL grade
3. We calculated incremental cost-effectiveness ratios (ICERs) as the ratio of the difference in lifetime costs (2024 USD) to the dif-
ference in quality-adjusted life years (QALYs) between two adjacent, competing strategies. We conducted the analysis from a
modified societal perspective and discounted QALYs and costs at 3% annually. We performed sensitivity analyses to examine
the robustness of our findings given the uncertainty in input parameters.
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Results: GLP1RA-based strategies were dominated (increased costs and decreased QALYs) by LSG and RYGB (Table 1).
The ICERs for LSG and RYGBwere $18,100/QALY and $158,400, respectively. In the absence of surgical options, D+E had
an ICER of $25,800/QALY, and tirzepatide’s ICER was $91,200. Medication cost, years on treatment, and starting BMI had
the greatest impact on tirzepatide’s ICER: when the price of tirzepatide was lowered to its federal supply schedule cost
($9,840), its ICER fell to $56,800. D+E was cost-effective in 87% of scenarios if willingness to pay (WTP) was $50,000/
QALY; tirzepatide was cost-effective in 53% if WTP was $100,000.

Conclusion: In the absence of surgical options, tirzepatide could be cost-effective if WTP < $100,000/QALY. Semaglutide
was dominated by tirzepatide due to its higher costs and lower weight-loss efficacy. For WTP < $50,000, D+E could offer
good value. LSG could offer high value in clinical OA management for patients with OA and obesity who are willing to
undergo bariatric surgery.

Disclosure: D. Betensky: None; J. Katz: None; C. Yang: None; D. Hunter: Novartis, 2, TLC, 2; J. Collins: Boston
Imaging Core Lab LLC, 2; C. Feldman: Bain Capital, LP, 2, BMS Foundation, 5, Curio Bioscience, 12, My husband is
a founder and will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1, Inc., 2; K. Smith: None; S. Messier:
None; J. Kim: None; F. Selzer: None; E. Losina: None.

Abstract Number: 1051

Healthcare Costs and Resource Utilization Associated with Long-term
Medium-to-high Dose Oral Corticosteroid Use in Patients with
Dermatomyositis or Polymyositis

Daniel Labson1, Qian Cai2, Concetta Crivera3 and Federico Zazzetti4, 1Janssen Global Services, LLC, a Johnson & Johnson
Company, Global Market Access RWE, Raritan, NJ, 2Janssen Global Services, LLC, a Johnson & Johnson Company, Global
Market Access RWE, Titusville, NJ, 3Janssen Global Services, LLC, a Johnson & Johnson Company, Immunology Market
Access, Horsham, PA, 4Johnson & Johnson Innovative Medicine, Horsham, PA, PA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis (DM) and polymyositis (PM) are rare autoimmune conditions primarily character-
ized by muscle weakness and inflammation. Real-world evidence on economic outcomes of patients with DM or PM who
used oral corticosteroids (OCS) is limited. This study investigated the association between duration and dose of OCS and
annual healthcare costs and resource utilization among patients with DM or PM.

Methods: Adults who had ≥2medical claims of DM/PM, with 30-365 days apart between 1/1/2016 and 12/31/2022 and ≥1
diagnosis code associated with a physician specialty of interest (eg, rheumatologist) were selected from the IBM Market-
Scan® databases. Patients were required to have ≥1 pharmacy claim for OCS on or after the diagnosis date (date of the first
OCS claim was designated as index date); ≥12 months pre- and 12 months post-index continuous enrollment; and should
not have a diagnosis of inclusion body myositis during the study period. Patients were classified as long-term (LT) users if
they had continuous OCS use for ≥3 consecutive months (ie, no gaps >90 days from the dispensing date of previous pre-
scription to the date of the next prescription or the end of data availability) within the 12-month post-index period; otherwise,
they were classified as short-term (ST) users. Patients were classified into the medium/high-dose (MHD) group if they had an
average daily dose >7.5 mg/day within the 12-month post-index period; otherwise, they were classified into the low-dose
(LD) group.

Results: A total of 2280 patients (mean [±SD] age: 53 [±13.4] years; female: 74.6%) were included, of which 1313 (57.6%)
were in the LT and 1592 (69.8%) in the MHD group. Compared with the ST or LD groups, LT or MHD OCS users had
increased odds for all-cause inpatient admission (LT vs ST: adjusted odds ratio [aOR], 1.66; 95% CI, 1.28-2.15; MHD vs
LD: aOR, 1.67; 95% CI, 1.27-2.20), and positive association with disease-related inpatient admission (LT vs ST: aOR,
3.78; 95% CI, 2.30-6.21; MHD vs LD: aOR, 2.07; 95% CI, 1.27-3.36) after baseline covariate adjustment. On average, LT
users incurred higher adjusted total all-cause costs by $21,310 (p< 0.01), and higher adjusted disease-related costs by
$18,334 (p< 0.01) compared with ST users. MHD users incurred higher adjusted total all-cause costs by $17,638 (p<
0.01) and higher adjusted disease-related costs $9562 (p=0.01) compared with LD users.

Conclusion: Patients with LT or MHD OCS incurred substantially higher economic burden. These findings provide insights
to inform clinical care and support the development of advanced therapy that can reduce OCS use among patients with
DM or PM.

Disclosure: D. Labson: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; Q. Cai: Janssen Global Services,
LLC, 3, Johnson & Johnson, 11; C. Crivera: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; F. Zazzetti:
Janssen, 3, Johnson & Johnson, 11.

Abstract Number: 1052

Challenges and Opportunities in Post-Pandemic Remote Therapeutic
Monitoring for Musculoskeletal Disease

Angela Degrassi1, Jeffrey Curtis2, David Curtis1, Kelly Gavigan1, Laura Stradford3, Shelley Fritz4, Sandeep Sodhi5 and
Shilpa Venkatachalam6, 1Global Healthy Living Foundation, Upper Nyack, NY, 2University of Alabama at Birmingham,
Hoover, AL, 3Global Healthy Living Foundation, Nyack, NY, 4Global Healthy Living Foundation, Kalaheo, HI, 5Illumination
Health, Hoover, AL, 6Global Healthy Living Foundation, New York, NY
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Remote Therapeutic Monitoring (RTM) connects patients to their healthcare provider using a smart-
phone app with or without a physiologic biosensor device in an insurance-reimbursable program that compensates physi-
cians each month for their patients’ use of this technology and its associated monitoring by office staff. RTM has gained
significant attention during the COVID-19 pandemic for managing chronic conditions. This study evaluated RTM’s feasibility
for musculoskeletal diseases (rheumatoid arthritis, psoriatic arthritis, and axial spondyloarthritis) post-pandemic.

Methods: RTM used the FDA-cleared medical device PatientSpot registry, from 4/3/23-1/1/24. Customized RTM pathways
were implemented for patients across 25 US rheumatology clinics (Image 1). Enrollment around routine visits where office
staff provided a link to a registration page. Patients used the PatientSpot mobile app (previously ArthritisPower) to fill out
Patient Reported Outcome Measures (PROM) longitudinally, monitored as part of standard care.

Results: Of 7,960 registration page visits, 832 individuals agreed to participate (10.5%). Of these, 504 registered for RTM
(60.6%), with 138 completing the process (27.4%). Among 138 participants, 31.2% became inactive after at least four
weeks while the remaining 95 participants (68.8%) continued in the program. Of those 95 participants, 64 (67.4%) com-
pleted their participation, 24 (25.3%) were actively participating and not yet at six months, and 7 (7.4%) were pending
(Table 1). Mean participant age was 59.2 years and 78.3% were female. The majority (82.6%) were White non-Hispanic,
8.7% Hispanic, 2.9% Black non-Hispanic, and 5.8% other race/ethnicity. Conditions included rheumatoid arthritis
(66.7%), psoriatic arthritis (23.2%), and ankylosing spondylitis/non-radiographic axial spondyloarthritis (10.1%) (see
Table 2 for characteristics). Over 24 weeks, patient-reported outcomes included pain interference, fatigue, physical function,
social activity satisfaction, sleep disturbance, disease activity, and quality of life.

All participants were asked to fill out a satisfaction survey after 4 weeks of participating in the program. Participant feedback
(n=66) showed high satisfaction with the RTM program: 36.4% very satisfied and 53.0% somewhat satisfied. Improved
follow-up from doctors (42.4%) and monitoring disease changes over time (24.2%) were noted as major benefits. For those
with low uptake, 42.4% frequently forgot to answer questions, and 27.3% struggled to find time. Preferred reminders were
emails (47.0%) and app notifications (43.9%).

Image 1: Rheumatology Clinic Locations. This map displays the locations of participating clinics.
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Conclusion: The potential for RTM to serve as an effective tool for monitoring patients with rheumatic and musculoskel-
etal conditions between office visits by tracking PROMs remains promising. As the healthcare landscape continues to
evolve post-pandemic, making RTM both accessible and manageable for patients and providers is essential for collab-
orative management of disease. Addressing barriers related to patient compliance and staff workload is necessary for
optimal uptake. Ongoing work is refining RTM pathways to optimize for specific clinical scenarios and add new dis-
eases (e.g. osteoporosis).

Disclosure: A. Degrassi: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK),
2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; D. Curtis:
None; K. Gavigan: Global Healthy Living Foundation, 3; L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global
Healthy Living Foundation, 3, Pfizer, 5; S. Fritz: None; S. Sodhi: None; S. Venkatachalam: None.

Table 1: Participation. This table displays the status of participants in the RTM program.

Table 2: Participant Characteristics. This table shares demographic information about participants.

2154

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1053

Pilot Intervention to Improve Medication Adherence Among Patients
with Rheumatic Diseases

Kai Sun1, Lisa Carnago2, Isaac Smith3, Brian Andonian1, Stephen Balevic1, Ankoor Shah1, Catherine Sims4, Kathryn
Pollak5, Amy Corneli5, Hayde Bosworth5 and Megan Clowse6, 1Duke University, Durham, NC, 2Duke Health,
Hillsborough, NC, 3Duke University Hospital, Durham, NC, 4Duke University, Knightdale, NC, 5Duke University, Durham,
6Duke University, Chapel Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Medication nonadherence is as high as 75% among patients with rheumatic diseases, leading
to increased morbidity, mortality, and cost. Existing adherence interventions tend to be resource intensive. We devel-
oped an adherence intervention for patients with SLE that was feasible, acceptable, and effective. The 2-step interven-
tion involves the clinician: 1) reviewing pharmacy refill data with the patient; and 2) using specified communication
strategies to discuss adherence barriers and formulate solutions with the patient (Figure 1). In this study, we adapted
the intervention for general rheumatology and evaluated its feasibility, acceptability, and effect on clinicians’ adherence
practices and perceptions.

Methods:We recruited clinicians from an academic rheumatology practice. We trained clinicians on the adherence interven-
tion, and they delivered the intervention for 4 weeks with all return patients prescribed long-term rheumatic disease medica-
tions. We collected clinician surveys at baseline and post-intervention on a 5-point Likert scale. We also collected patient
satisfaction surveys during the intervention period.

Figure 1. Flow diagram of the adherence intervention.
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Results: Six clinicians participated (5 attending physicians, 1 Nurse Practitioner), and 5 completed baseline and follow up
surveys.

At follow up, clinicians reported high scores for the intervention’s feasibility (4.8/5), acceptability (4.5/5), and appropriateness
(4.4/5). Clinicians also expressed high likelihood to recommend the intervention to a colleague (4.2/5) and continuing to use
the intervention in the future (4.2/5).

Additionally, compared to pre-intervention, clinicians reported being more likely to ask patients about adherence, check
pharmacy refills, and address adherence barriers post-intervention (Table 1). They also felt more confident to screen for non-
adherence and explore ways to improve adherence. Most reported knowing how to discuss adherence, having enough
resources to help improve adherence, and not worrying that adherence discussions would be futile or unpleasant. Lastly, cli-
nicians reported being more likely to leave the room feeling satisfied and staying on schedule.

Among the 179 eligible patients seen during the intervention period, 82 (mean age 56, 84% female, 70% White, 27%
Black; 4% Hispanic) with 15 rheumatic diagnoses completed post-intervention surveys. Patients most commonly
reported feeling determined (29%), empowered (24%), inspired (18%), proud (16%), and excited (9%) after the inter-
vention visit.

Conclusion: The adherence intervention was feasible and acceptable to general rheumatology clinicians and patients. Our
results also suggest that the intervention was able to change clinicians’ adherence practices, improve confidence level and
perception about adherence discussions. Future work will determine the intervention’s effect on medication adherence, test
and implement the intervention in a larger sample of clinicians and assess its sustainability.

Disclosure: K. Sun: None; L. Carnago: None; I. Smith: None; B. Andonian: None; S. Balevic: UCB, 2; A. Shah:
Amgen, 5, Boehringer-Ingelheim, 5; C. Sims: Amgen, 2; K. Pollak: None; A. Corneli: None; H. Bosworth: bebetter
therapeutics, 5, Boehringer-Ingelheim, 5, esperion, 5, improved patient outcomes, 5, Novartis, 5, pfizer, 5, sanofi, 5;
M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5.

Table 1. Pre- and post-intervention clinician surveys on adherence practices, confidence level and perception about adherence discussions.
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Abstract Number: 1054

Utilization of Rehabilitation Services in Patients with Common Rheumatic
Conditions: A Systematic Review

Keri Geinosky1, Joel Thompson2, Joshua Torrey3 and Louise Thoma4, 1University of North Carolina at Chapel Hill, Chapel
Hill, 2university of north carolina - chapel hill, Cary, NC, 3UNC Chapel Hill, Westmoreland, NH, 4University of North
Carolina, Chapel Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rehabilitation services, such as physical therapy (PT) and occupational therapy (OT), are recom-
mended in the care of inflammatory arthritis and other rheumatic conditions. However, the extent to which rehabilitation is
utilized in rheumatology care is unclear. The aim of this systematic review was to determine the extent to which patients with
common rheumatic conditions utilize rehabilitation services and explore what individual and contextual factors were associ-
ated with rehabilitation service utilization.

Figure 1. PRISMA Flow Diagram
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Methods: A protocol was developed and subsequently registered with PROSPERO (CRD42023492966). A systematic
search of PubMed and CINAHL was performed. The search terms were utilized and combined terms for each rheumatic dis-
ease and rehabilitation services and utilization. Studies were included if they reported data on participants with a common
rheumatic condition (i.e., axial spondyloarthritis/ankylosing spondylitis, psoriatic arthritis, rheumatoid arthritis, systemic lupus
erythematosus, myositis, systemic sclerosis/scleroderma, or juvenile idiopathic arthritis) and reported the utilization of PT,
OT, or non-specified rehabilitation services (e.g., allied health, combined PT/OT). Two reviewers independently screened
each abstract and reviewed each full text for inclusion. A third reviewer resolved disagreements. Data were extracted from
included studies by a single reviewer and confirmed by a second reviewer or study team consensus. Extracted data
included percentage of the study sample who utilized rehabilitation services (PT, OT, non-specified rehabilitation service)

Figure 2. Percentage of samples that utilized physical therapy (PT), occupational therapy (OT), or any rehabilitation service in one year across stud-
ies stratified by disease. Studies are identified by the last name of the first author, country code of data origin, year of publication, and type of uti-
lization reported.
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and other sample/study characteristics (e.g. disease, time window of utilization, data collection period, and country). Factors
associated with rehabilitation utilization were extracted, as available. The utilization percentages were summarized across
sample/study characteristics.

Results: Of 10,382 references identified in the systematic searches, 115 studies met eligibility criteria (Figure 1). Most stud-
ies reported on patients with rheumatoid arthritis (n=61), axial spondyloarthritis (n=20), or systemic sclerosis (n=17). Rehabil-
itation utilization varied widely (range 0-100%) among studies across and within each disease, across time, and among
countries. One year was the most common time window to evaluate rehabilitation utilization; Figure 2 presents data for the
studies that reported rehabilitation utilization in a one-year time window. Female gender, functional limitation, and medication
complexity (higher number and dosage) were consistently associated with increased rehabilitation utilization across multiple
studies. In all longitudinal studies, annual rehabilitation utilization decreased over the studied period.

Conclusion: There was large variability in rehabilitation utilization rates across diseases, time, and countries, providing evi-
dence for inconsistent integration of rehabilitation into routine rheumatology care. Future work should identify contemporary
facilitators and barriers to appropriate rehabilitation utilization and develop systematic yet tailored approaches to optimize
integration of rehabilitation services in rheumatology.

Disclosure: K. Geinosky: None; J. Thompson: None; J. Torrey: None; L. Thoma: None.

Abstract Number: 1055

Impact of Provider Billing vs. Pharmacy Dispensation for Romosozumab
Treatment Discontinuation Among U.S. Postmenopausal Women with
Osteoporosis

Ye Liu1, Jingyi Zhang1, Tarun Arora2, Bisakha Sen1, Kenneth Saag3 and Jeffrey Curtis3, 1University of Alabama at
Birmingham, Birmingham, AL, 2FASTER, Birmingham, AL, 3The University of Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Medicare Part B drug expenditures have increased due to the rising use of expensive specialty drugs
like provider-administered biologics. These medications can also be billed under Part D, potentially reducing cost incurred by
patients, particularly for those eligible for low-income subsidies. However, billing under Part D involvesmore steps and office visits,
which may impact treatment compliance. Romosozumab (romo) is a monthly provider-administered biologic for women with
postmenopausal osteoporosis (OP) at high risk of fracture, primarily billed under Part B. This study examined the impact of billing
romo under Part D versus Part B on discontinuation among US postmenopausal women newly starting romo. We hypothesized
higher discontinuation risk for those billed romo under Part D compared to those billed it under Part B.

Methods: Using fee-for-service Medicare data, women over 65 initiating romo between 10/1/2019 and 9/30/2020 were
included, excluding those with metastatic cancer or Paget’s disease. Romo discontinuation was defined as a gap of over
60 days between injections. Patients billing their first romo under Part D were classified as the Part D group; others were
classified as the Part B group. Follow-up ended at first discontinuation, completion of 1-year or 12-dose romo treatment,
death, end of coverage, study period (12/31/2021), or first billing switch (Part B to D or vice versa), whichever came first.
Propensity scores were used to account for channeling bias by using a logistic regression with covariates including
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demographics, fracture/OP treatment history, comorbidities, dual-eligible status, provider specialty, quarter of romo initia-
tion, rural-urban category, out-of-pocket drug spending, and county socioeconomic status. A Cox proportional hazard
model, stratified by propensity score decile, evaluated the association between billing group and romo discontinuation. Sen-
sitivity analyses tested the robustness of this association regarding billing switches.

Results: Among 5811 romo users identified, 332 had their first dose billed under the part D pharmacy benefit. Baseline
characteristics are shown in Table 1. Notably, patients in Part D group were older, less likely to be non-Hispanic White, were
more likely to reside in counties with high SES vulnerability and low social capital, had more comorbidities, were less likely to
receive romo from rheumatologists, used more prescription drugs, and were more likely to be eligible for Medicaid (dual eli-
gible) or low-income subsidies. Results from Cox regression models including sensitivity analyses are shown in Table 2.
Patients billing romo under Part D had a higher risk of discontinuation (Adjusted HR=1.50, p< 0.001) compared to those bill-
ing romo under Part B, particularly in early treatment period.
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Conclusion: Medicare beneficiaries billing romosozumab under Part D faced increased discontinuation risk after adjusting
for comorbidities, healthcare utilization, and SES factors, particularly in the early treatment period. These findings highlight
the need for streamlined healthcare delivery processes and targeted support for timely access to medication among post-
menopausal women with OP.

Disclosure: Y. Liu: None; J. Zhang: None; T. Arora: None;B. Sen: None;K. Saag: AbbVie/Abbott, 2, Allena, 5, Amgen,
2, 5, arthrosi, 2, 5, atom bioscience, 2, bayer, 2, csl behring, 2, daiichi sankyo, 2, dyve, 5, Gilead, 2, horizon, 2, 5, infla-
zome, 2, LG chem, 5, LG Pharma, 5, Mallinkrodt, 2, Radius, 2, 5, Roche/ genentech, 2, Shanton, 5, SOBI, 2, 5, Takeda,
2, 5, Ultragenex, 5; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5,
GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Set-
point, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 1056

Annual Cost of Biologic Disease-modifying Antirheumatic Drugs for
Rheumatoid Arthritis

Roya Hosseini1, Lawrence Brown1, Marc Fleming1, Rosa Rodriguez-Monguio2 and Enrique Seoane-Vazquez1,
1Chapman University School of Pharmacy, Irvine, CA, 2University of California San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Health Services Research – ACR/ARP Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) treatment has been revolutionized by the development of biologic
disease-modifying antirheumatic drugs (bDMARDs), which are increasingly used. The high cost of bDMARDs is the major
cost driver in RAmanagement that affects RA treatment. This study assessed the annual cost of bDMARDs used in rheuma-
toid arthritis treatment, evaluated the factors explaining annual cost at market entry, and also examined the impact of biosim-
ilar authorization on the annual cost of bDMARDs.

2161

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Regulatory information data and wholesale acquisition cost (WAC) for bDMARDs were extracted from the FDA
databases and IBM Micromedex. The annual treatment for each bDMARD was estimated using the WAC prices at market
entry and the FDA recommended dose. Costs were adjusted to 2023 US dollars with the consumer price index. We com-
pared new bDMARDs costs per year at market entry with the median annual cost of marketed bDMARDs. We standardized
costs to the year level to assess trends in annual treatment costs across pharmacological classes and bDMARDs with and
without FDA biosimilar authorization.

Results: As of December 31, 2023, the FDA had approved ten bDMARDs for RA treatment in the US, five of which were in
the TNFi classification. The FDA authorized 19 biosimilars for five bDMARDs. All nine biosimilars for adalimumab were mar-
keted in 2023, and biosimilars for etanercept and tocilizumab had not yet entered the market in the US. The inflation-
adjusted median annual treatment cost at market entry for all bDMARDs was $29,678 (IQR=$15,873). The median annual
costs for bDMARDs with biosimilar competition ($23,700) were lower than those without ($42,527). The market entry annual
cost for new bDMARDs exceeded the median for previous bDMARDs, except infliximab ($12,428), adalimumab ($23,802),
and sarilumab ($42,710). After standardization, the trend revealed a significant increase in the costs of TNFi bDMARDs, with
an average increase of 91% over the observed period and a substantial decrease following the FDA authorization of biosimi-
lars for infliximab, rituximab, and adalimumab. A regression analysis indicated that the annual cost at market entry was sig-
nificantly positively correlated with FDA approval dates (p=0.002) and TNFi classification (p=0.039).

Conclusion: The annual treatment cost at the market entry of bDMARDs was associated with the approval date and phar-
macological class. Moreover, the evaluation of trends revealed a significant increase in the annual treatment costs of TNFi
bDMARDs. The FDA authorization of biosimilars significantly reduced the annual cost of bDMARDs used in RA treatment.

Disclosure: R. Hosseini: None; L. Brown: None; M. Fleming: Arine Health, 2, Gilead, 5; R. Rodriguez-Monguio:
None; E. Seoane-Vazquez: None.
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Hoens6, J. Antonio Avina-Zubieta7, Hui Xie8 and Linda Li4, 1University of British Columbia, Arthritis Research Canada,
Vancouver, BC, Canada, 2Izmir Katip Celebi University, Izmir, Turkey, 3Arthritis Research Canada, Vancouver, BC,
Canada, 4Arthritis Research Canada & University of British Columbia, Vancouver, BC, Canada, 5University of British
Columbia, Arthritis Research Canada, Vancouver, Canada, 6Arthritis Research Canada; Department of Physical Therapy,
University of British Columbia, Vancouver, BC, Canada, 7Arthritis Research Canada, University of British Columbia,
Vancouver, BC, Canada, 8Arthritis Research Canada, Simon Fraser University, Vancouver, BC, Canada
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Background/Purpose: After experiencing an injury or the diagnosis of a chronic condition, physical therapy is often an inte-
gral part of recovery or symptommanagement through the use of therapeutic exercise and education. Inequities in access to
physical therapy have been identified in North America and around the globe, yet the complex interplay of barriers and facil-
itators of access to physical therapy is not well understood. Therefore, we conducted a scoping review of the literature on
barriers and facilitators of access to physical therapy.
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Table 1. Characteristics of studies included in review

Figure 2. Number of articles identifying barriers and or facilitators of access to physical therapy by patient population
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Table 2. Barriers and facilitators of access to physical therapy categorized by the supply-side domains and demand-side abilities of access to
healthcare. Frequencies are indicated in brackets.
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Methods:We searched CINAHL, EMBASE (Ovid), MEDLINE (Ovid), Scopus, and Web of Science from their inception to
March 12, 2024. Studies retrieved were screened for eligibility by two reviewers. Eligible studies must have identified
barriers and/or facilitators of access to physical therapy and have been written in English. Study characteristics and
identified barriers and facilitators of access to physical therapy were extracted from the included articles. The barriers
and facilitators were then categorized using the patient-centred access to healthcare framework. This framework
describes the supply-side domains of access to healthcare – approachability, acceptability, availability, and
affordability – and the corresponding demand-side abilities of individuals – ability to perceive, ability to seek, ability to
reach, and ability to pay, which is suitable for understanding the challenges and opportunities for individuals who
needed physical therapy to access the service.

Results: Out of 5,311 articles, 48 were included. Studies were published between 2003 and 2024. Twenty-four arti-
cles (50%) were cross-sectional studies and fifteen (31%) were qualitative studies. Sixteen studies had 50 or
fewer participants (33%) and fourteen had between 51-200 participants (29%). Fifteen articles (31%) focused on
patients with musculoskeletal conditions, and three (6%) on patients with rheumatological conditions. Twenty-eight
articles (58%) only identified barriers to accessing physical therapy. Twenty-nine studies (60%) only identified
demand-side barriers and/or facilitators. Many articles identified barriers and facilitators across the demand-side abil-
ities, however on the supply-side availability had many more barriers and facilitators identified (n = 16) than the other
domains. The most frequently identified barriers on the demand-side were distance to service, out-of-pocket costs,
lack of patient knowledge about physical therapy, lack of transportation, public insurance or no insurance, and long
wait lists. The most frequently identified barriers on the supply-side were a lack of physician referral, limited physical
therapist supply, limited funding of services, and lack of awareness of physical therapy from other healthcare
providers.

Conclusion: Although many studies have been published in this area of research in the past 20 years, the barriers and facil-
itators of access to physical therapy that have been identified focus on individual factors influencing access, rather than at
the system level. Barriers and facilitators have become repetitive and there is no indication that changes in access to physical
therapy have occurred as a result of these studies.

Disclosure: H. Worthington: None; E. Wang: None;D. Bayraktar: The Scientific and Technological Research Council
of Türkiye (TUBITAK)), 5; S. Therrien: None; C. Primeau:; J. Whittaker: None; A. Hoens: None; J. Avina-Zubieta:
None; H. Xie: None; L. Li: None.
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Jose State University, Campbell, CA, 3Stanford University School of Medicine, Palo Alto, CA
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Rheumatology Diagnosis of Participants

Patient Continuity of Care Questionnaire (PCCQ) #1 - Hospital Discharge Survey Results

2166

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: When pediatric rheumatology patients are discharged from a hospital, the period between hospital
discharge & outpatient care transition creates a care gap when there is no standardized mechanism to provide care. In order
to address this care gap and provide continuity of care, this quality improvement project aims to describe the patients’ per-
ceptions on continuity of care from the nurse-led telehealth discharge visit program implemented to pediatric rheumatology
patients.

Methods: The nurse-led telehealth discharge program was implemented to 15 pediatric rheumatology patients discharged
from a pediatric teaching hospital in Northern California within 30 days post hospital discharge.The Patient Continuity of Care
Questionnaire (PCCQ) was modified with the original author’s permission, Hadjistavropoulos et al. (2008). The PCCQ #1–
Hospital Discharge survey refers to the patients’ hospital discharge experience & the PCCQ #2–Post Nurse Led Telehealth

Patient Continuity of Care Questionnaire (PCCQ) #2 - Post Nurse-Led Telehealth Visit Survey Results
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Visit survey refers to the patients’ nurse-led telehealth discharge visit experience. Descriptive statistics looking at the mean
scores of the PCCQ serve as the description of the patients’ perceptions on continuity of care. Open-ended questions were
analyzed separately using content analysis to discover themes. Rheumatology diagnosis was also included.

Results:Most participants were diagnosed upon hospital discharge with Systemic Lupus Erythematosus (Figure 1). Of the
14 participants who completed the PCCQ #1-Hospital Discharge survey, questions 2&3 (Figure 2) had the highest mean
scores of 4.79 where participants felt that they were given information on when to seek urgent medical attention & their med-
ications. Meanwhile, question 6 (Figure 2) which asked about how participants felt adequately prepared for discharge had
the lowest mean score of 4.21. For the open ended questions, recurring symptom management & medications sent to
the incorrect pharmacy were the challenges participants encountered after hospital discharge.

Of the 13 participants who completed the PCCQ #2-Post nurse led telehealth survey, questions 1,5,6&7 (Figure 3) had the
highest mean scores of 5.0. Participants were satisfied of the opportunity to talk with the nurse. School forms completion,
reminders on rheumatology follow up appointments, lab work & other needed tests were also discussed. The nurse-led tel-
ehealth visit helped participants feel confident in managing their care at home. For the open ended questions, a theme
emerged where participants felt that the nurse-led telehealth discharge visit provided them with emotional, psychosocial,
knowledge, care coordination and medication dose clarification support.

Conclusion: A nurse-led telehealth discharge visit program performed by the outpatient pediatric rheumatology registered
nurse can provide continuity of care to pediatric rheumatology patients during the critical transition from hospital discharge
to outpatient care. Bridging the care gap between post hospital discharge and outpatient care through the use of a nurse-
led telehealth discharge visit program provided pediatric rheumatology patients & their families the emotional, psychosocial,
knowledge and care coordination support that they need.

Disclosure: A. Ramirez: None; L. Walker-Vischer: None; T. Lee: None.

Abstract Number: 1059

The Negative Impact of Physicians’ Neuroticism and Conscientiousness
on Shared Decision Making in Patients with Systemic Lupus
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Shigemi Morishita1, Kenei Sada2, Masataka Kudo3, Naofumi Dobashi4, Ryusuke Yoshimi5, Natsuki Sakurai6, Chiharu
Hidekawa6, Yasuhiro Shimojima7, Dai Kishida7, Takanori Ichikawa7, Yoshi Miyawaki8, Keigo Hayashi9, Kenta Shidahara10,
Yuichi Ishikawa11, Nao Oguro12, Nobuyuki Yajima13 and Noriaki Kurita14, 1Department of Surgery, Oida Hospital,
Sukumo, Japan, 2Department of Clinical Epidemiology, Kochi Medical School, Kochi University, Nankoku, Kochi, Japan,
3Department of General Internal Medicine, Iizuka Hospital, Fukuoka, Japan, 4Department of Internal Medicine, Kochi
Prefectural Hata-Kenmin Hospital, Sukumo, Japan, 5Department of Medicine (Neurology and Rheumatology), Shinshu
University School of Medicine, Yokohama, Kanagawa, Japan, 6Department of Stem Cell and Immune
Regulation,Yokohama City University Graduate School of Medicine, Yokohama, Kanagawa, Japan, 7Department of
Medicine (Neurology and Rheumatology), Shinshu University School of Medicine, Matsumoto, Nagano, Japan,
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Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan, 9Brigham and Women’s Hospital, Brookline, MA,
10"Department of Nephrology, Rheumatology, Endocrinology and Metabolism, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Okayama, Japan, 11The First Department of Internal
Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 12Division of
Rheumatology, Department of Medicine, Showa University School of Medicine, Tokyo, Japan, 13Division of
Rheumatology, Department of Medicine, Showa University School of Medicine, Tokyo, Japan., Tokyo, Japan,
14Department of Clinical Epidemiology, Graduate School of Medicine, Fukushima Medical University, Fukushima, Japan
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The treatment of systemic lupus erythematosus (SLE) remains challenging due to its complexity,
despite the introduction of various promising treatments. Recent EULAR recommendations emphasize the necessity of
shared decision-making (SDM) for the multidisciplinary and individualized management of SLE.1 Studies have indicated that
certain physicians’ personality traits can affect patient outcomes.2 This study aimed to investigate the relationship between
the Big Five personality traits of attending rheumatologists and SDM.

Methods: This cross-sectional study utilized baseline data from the Trust Measurements for Physicians and Patients with
SLE (TRUMP2-SLE) study. Data were gathered from electronic medical records and self-administered questionnaires
between June 2020 and August 2021. The primary exposures in this study were the Big Five personality traits (extraversion,
agreeableness, conscientiousness, neuroticism, and openness) of the attending rheumatologists, measured by the
Japanese version of the 10-Item Personality Inventory (TIPI-J) scale (1-7 points for each item). The outcome measure was
shared decision-making (SDM), assessed by the patient version of the 9-item SDM Questionnaire (SDM-Q-9) scale (0-100
points). Multivariate linear regression was applied to evaluate the relationship between TIPI-J scores and SDM-Q-9 scores,
using cluster-robust variance estimation with each rheumatologist as a cluster unit.

Results: In total, 493 patients with SLE were included in this study. The participants’ median (interquartile range [IQR]) age
was 45.3 (36.0-54.9) years, and 437 (88.6%) were women. Their median (IQR) disease duration of SLE was 10.2
(3.9-17.3) years. The median (IQR) score of the SDM-Q-9 for the patients was 75.6 (66.2-88.9). The median (IQR) age of
the 43 attending rheumatologists was 39.0 (34.0-43.0) years, and 10 (23.3%) were women. The median (IQR) number of
patients per attending rheumatologist who participated in this study was 4 (1.5-14.5). The median (IQR) scores of each com-
ponent on the TIPI-J scale were as follows: extraversion, 4.0 (3.0-5.0); agreeableness, 5.0 (4.5-5.5); conscientiousness, 3.0
(3.0-4.0); neuroticism, 3.5 (3.0-4.5); and openness, 4.0 (3.0-5.0). Multivariable linear regression analysis showed that higher
agreeableness was related to a higher SDM-Q-9 score, while higher conscientiousness and neuroticism were negatively
related to SDM-Q-9 scores, even after adjusting for confounding variables (Table 1).

Conclusion: Neuroticism and conscientiousness are reportedly personality traits related to perfectionism.3 The results of
our study suggest that physicians’ perfectionism in the treatment of SLE negatively affects SDM.

References

1. Fanouriakis A, et al. EULAR recommendations for the management of systemic lupus erythematosus: 2023 update.
Ann Rheum Dis. 2024;83:15-29.
2. Sada K-E, et al. Grit personality of physicians and achievement of treatment goals in patients with systemic lupus
erythematosus. Rheumatology. 2023;62:2154-2159.
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3. Stricker J, et al. Multidimensional Perfectionism and the Big Five Personality Traits: A Meta-Analysis. Eur J Pers.
2019;33:176-196.

Disclosure: S. Morishita: None; K. Sada: GlaxoSmithKlein(GSK), 6; M. Kudo: None; N. Dobashi: None; R. Yoshimi:
None; N. Sakurai: None; C. Hidekawa: None; Y. Shimojima: None; D. Kishida: None; T. Ichikawa: None;
Y. Miyawaki: None; K. Hayashi: None; K. Shidahara: None; Y. Ishikawa: None; N. Oguro: None; N. Yajima: None;
N. Kurita: GlaxoSmithKlein(GSK), 2.
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Therapeutic Hydroxychloroquine Blood Levels Predict Lower Mean
Frequency of Recurrent Acute Care Utilization in Lupus

Shivani Garg1, Giancarlo Valiente2, Callie Saric1, Betty Chewning3 and Christie Bartels4, 1University of Wisconsin, School
of Medicine and Public Health, Madison, Madison, WI, 2University of Wisconsin, School of Medicine and Public Health,
Madison, 3University of Wisconsin, School of Pharmacy, Madison, 4University of Wisconsin School of Medicine and
Public Health, Madison, WI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Nonadherence to hydroxychloroquine (HCQ) is highly prevalent in lupus (or SLE) and two-fold
higher in patients of Black race or Hispanic ethnicity. While HCQ nonadherence risks 45% higher acute care visits and
potentially drives disparities, regular use of the recommended HCQ dose (< 5 mg/kg/d) is still associated with 6-fold higher
acute care visits due to subtherapeutic levels. This conundrum could be solved by therapeutic HCQ blood level monitoring
as it can guide clinicians to optimize HCQ dosing at individual patient level to maximize efficacy & adherence thereby reduc-
ing flares & acute care visits. However, to ensure universal use of therapeutic HCQ blood level monitoring, we need to estab-
lish: a) its effectiveness in reducing acute care use in SLE, particularly in patients of Black race or Hispanic ethnicity, who
historically face higher nonadherence & worse outcomes; b) patients’ acceptability to undergo HCQ level testing.

Methods: Patients with SLE without contraindications to HCQ were offered HCQ blood level testing during consecutive
clinic visits. HCQ blood levels (ng/ml) were categorized as: a) subtherapeutic (< 750), b) therapeutic (750-1200), or c)
supratherapeutic ( >1200) (Garg, AC&R 2024). All SLE-related initial and recurrent acute care (hospital or ER) visits from
the index clinic visit through the next clinic visit were manually abstracted. Covariates included socio-demographics, SLE
disease activity score, SLE damage index, kidney function, steroid & HCQ doses, history of previous acute care visits, expo-
sure to SLE triggers, & immunosuppressive drugs. Using Proportional Means Hazards models, we first examined associa-
tions between HCQ blood levels and recurrent acute care visits. Using our hazards model, we then calculated the
predicted mean frequency of acute care visits with therapeutic HCQ levels stratified by race adjusting for covariates. Finally,
to estimate patients’ acceptability to undergo therapeutic HCQ level monitoring, we calculated percentage of eligible
patients undergoing HCQ blood draws.

Results: Across 223 patient-visits, a total of 39 SLE-related acute care visits were observed. We noted that patients of Black
race or Hispanic ethnicity had 4-fold higher risk of acute care visits (Adjusted HR 3.8; Table 1). Achieving therapeutic HCQ
blood levels (750-1200) was associated with a 78% lower risk of acute care visits compared to those with subtherapeutic
levels, < 750 ng/ml (Table 1). The predicted mean frequency of SLE-related acute care visits with therapeutic HCQ levels
for a 30-year-old person of Black race with social barriers, active lupus, no organ damage, 5mg/kg dosing, and no exposure
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to SLE triggers was five times lower compared to a patient with similar characteristics but with subtherapeutic levels (0.8
vs. 4.2 visits at 20 mos.; Figure 1). A high completion rate of 93% indicated high patient acceptability and interest to undergo
HCQ level testing.

Conclusion: Therapeutic HCQ blood levels (750-1200 ng/ml) lowered acute care visits by 78%, and predicted 5x lower
acute care visits in patients of Black race or Hispanic ethnicity. The proposed therapeutic HCQ level monitoring workflow
(Fig. 2) can be used during visits to improve outcomes & reduce disparities in SLE.
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Disclosure: S. Garg: None; G. Valiente: None; C. Saric: None; B. Chewning: None; C. Bartels: None.

Abstract Number: 1061

Utilization of Electronic Health Record System to Improve Glucocorticoid
Induced Osteoporosis Screening and Treatment

Anupama Shahane1, Marissa Blum2, Andrew Kanoff3, Kristel Frey4, Sean Looby5 and Nora Sandorfi1, 1University of
Pennsylvania, Philadelphia, PA, 2Temple University Health System, Philadelphia PA, Philadelphia, 3University of
Pennsylvania, Philadelphia, PA, Philadelphia, PA, 4University of Pennsylvania, Philadelphia PA, Philadelphia, PA,
5University of Pennsylvania, Philadelphia PA, Philadelphia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is the most common bone disease leading to fragility fractures associated with signif-
icant morbidity and increased mortality (1). Glucocorticoids (GC) are widely used medications and are an important risk fac-
tor for bone loss. Fracture risk is increased with both high and chronic low dose GC therapy with highest rate of bone loss
within 3-6 months of starting therapy. The American College of Rheumatology (ACR) has published glucocorticoid induced
osteoporosis (GIOP) prevention guidelines to reduce fractures associated with GC therapy (2). Despite availability of guide-
lines and effective anti-fracture therapy, not all patients on GCs are screened or treated for GIOP. We report on the imple-
mentation of an intervention to improve bone health screening in patients on high dose or long-term GC therapy utilizing
the electronic health record (EHR) system.

Methods: Within the Division of Rheumatology, patients were identified based on glucocorticoid prescriptions. Among
patients receiving long term or high dose GCs, 100 charts were screened for dual Xray absorptiometry (DXA) ordered and
reviewed within past 2 years, prescription of anti-osteoporosis medication, and documentation of bone health plan in office
notes.

Figure 2. Clinical Workflow to Implement Hydroxychloroquine (HCQ) Blood Level Monitoring in Rheumatology Clinics
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We created an EHR based intervention – best practice alert (BPA) that triggers based on prednisone prescriptions identifying
patients >50 years of age receiving prednisone prescriptions of ≥10 mg daily as a 90-day supply or with ≥ 2 refills. The BPA
allows providers to choose to address bone health during the alert, defer to another time, or provide a reason to not address
currently. The BPA also provides information on date of last EHR captured DXA results and osteoporosis specific medica-
tions. Providers received education regarding GIOP prevention and the purpose of the BPA. Regular performance review
was conducted and feedback was provided. Two years after executing the BPA in the EHR, qualifying charts were reviewed
to measure change in practice.

Results: Baseline data identified that 35% of patients on glucocorticoids did not have bone health addressed at initia-
tion or during the first 6 months of therapy, as recommended in the GIOP screening guidelines. Follow up data over
2 years showed a sustained increase in the proportion of patients receiving bone health screening from 65.8% to
88.5% in the division. On polling providers, 73% of providers found the BPA helpful and preferred to continue getting
the BPA as a monthly reminder.

Conclusion: GIOP screening is critical in patients on high dose and/ or chronic GC therapy. Patients on glucocorticoids are
often under screened for bone health despite available recommendations for several reasons, including visit time and com-
plexity. Our goal to improve bone health screening was accomplished using a BPA designed to prompt providers to address
bone health for patients on high dose and/or chronic GC therapy. EHR systems can be utilized as a best practice method to
improve bone health screening in patients on chronic GC, in turn increasing early identification and treatment of osteoporosis
and prevention of fractures.

Disclosure: A. Shahane: None; M. Blum: None; A. Kanoff: None; K. Frey: None; S. Looby: None; N. Sandorfi:
Bristol-Myers Squibb(BMS), 2, Novartis, 1.

% of patients with bone health currently addressed

Provider Survey
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Abstract Number: 1062

Assessing Musculoskeletal Symptom Burden in a Cohort of Patients with
Hidradenitis Suppurativa Using the IDEOM MSK-Q

Gretchen Ball1, Hassan Hamade2, Sarah Romanelli2, Zachary Levy2, Lourdes Perez Chada3, Joseph Merola4 and Alice
Gottlieb5, 1Albert Einstein College of Medicine, Ridgefield, CT, 2Icahn School of Medicine at Mount Sinai, New York, NY,
3Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 4UT Southwestern Medical Center, Newton, MA,
5Icahn School of Medicine at Mount Sinai, Department of Dermatology, Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Hidradenitis suppurativa (HS) has been associated with inflammatory joint diseases such as psori-
atic arthritis and ankylosing spondylitis. Despite this correlation, dermatologists do not routinely inquire about inflammatory
arthritic symptoms in HS patients. In this clinic-based quality improvement project, we aimed to comprehensively capture
the musculoskeletal (MSK) symptom burden in a cohort of patients with HS using the IDEOMMusculoskeletal Questionnaire
(MSK-Q), a 9-item instrument which measures the severity of MSK symptoms and impact on patient quality of life.

Methods: This study included a convenience sample of clinic patients who presented with HS and completed the IDEOM
MSK-Q. The IDEOM MSK-Q is divided into three subscores: the first subscore contains three questions about MSK symp-
tom severity, the next subscore includes five questions to assess MSK symptom impact, and the last subscore contains one
question about fatigue. Demographic and clinical data were extracted from the electronic medical record, and statistical
analysis was performed.

Results: Over a 12-month period, 73 patients with HS completed the IDEOM MSK-Q. The mean age was 35.3±13.1. Fifty-
four (74.0%) reported some degree of joint pain, swelling, or stiffness over the past seven days. Of the 54, 22 (40.7%) had
comorbid musculoskeletal disorders, most commonly osteoarthritis (n=5). MSK symptoms had the greatest impact on daily
physical activities (mean impact rating of 5.1±3.6/10) compared to other categories in the symptom impact subscore. Nota-
bly, Spearman’s rank-order correlation analysis demonstrated a statistically significant positive relationship between the
reported impact of MSK symptoms on work or school activities from 0-10 (Question 4 of the IDEOM MSK-Q) and Hurley
stage. This indicates that as Hurley stage increases, the impact of MSK symptoms on work or school activities also tends
to increase (ρ = 0.32, p = 0.032). Furthermore, the majority of all participants (70.4%) ranked fatigue ≥7/10 over the past
week, a symptom commonly associated with active disease in inflammatory arthritis. The mean fatigue rating was
7.4±2.4/10.

Conclusion: Our exploratory analysis indicates a substantial burden of MSK symptoms among patients with HS. The
IDEOM MSK-Q may serve as a useful tool for measuring MSK symptoms and their impact, warranting further development
and validation of this instrument for the HS population.

Disclosure: G. Ball: None; H. Hamade: None; S. Romanelli: None; Z. Levy: None; L. Perez Chada: Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA), 5; J. Merola: AbbVie, 12, Consultant and/or
investigator, Amgen, 12, Consultant and/or investigator, AstraZeneca, 12, Consultant and/or investigator, Biogen,
12, Consultant and/or investigator, Boehringer Ingelheim, 12, Consultant and/or investigator, Bristol Myers Squibb,
12, Consultant and/or investigator, Dermavant, 12, Consultant and/or investigator, Eli Lilly, 12, Consultant and/or
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investigator, Janssen, 12, Consultant and/or investigator, MoonLake, 12, Consultant and/or investigator, Novartis,
12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investigator, Sanofi-Regeneron, 12, Consultant
and/or investigator, Sun Pharma, 12, Consultant and/or investigator, UCB, 12, Consultant and/or investigator;
A. Gottlieb: Amgen, 1, 2, AnaptypsBio, 1, 2, Avotres Therapeutics, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers
Squibb, 1, 2, 5, Dice Therapeutics, 1, 2, Eli Lilly, 1, 2, Highlights Therapeutics, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2,
Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2, 5, Xbiotech, 1, 2.

Abstract Number: 1063

AI –Driven Precision in Rheumatologic Emergencies: Unveiling the
Capability of Top Healthcare Chatbots

Abi Fadairo-Azinge1, Jinoos Yazdany2 and Matt Sakumoto3, 1University of California San Francisco UCSF, SAN-
FRANCISCO, CA, 2University of California San Francisco, San Francisco, CA, 3Sutter Health Virtual-First Primary Care
Physician & CMIO Sutter West Bay Region Sutter Health,Assistant Clinical Professor,Department of Medicine, UCSF, SAN-
FRANCISCO, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatologic emergencies are severe, with mortality rates up to 50% even with timely interven-
tion. Associated morbidity includes permanent organ failure and significant disability. This study explores the potential of
several AI chatbots, including functionality which leverages natural language processing and machine learning, to recognize
emergent rheumatologic situations.

Methods: We selected seven AI healthcare chatbots based on whether they were freely accessible, focused on medical
symptoms, and were capable of providing diagnostic triage (Table 1). A comprehensive literature review identified common
rheumatologic emergencies and identified published cases that could serve as standards for comparing diagnostic accu-
racy across different AI apps. Eight distinct use cases were developed, tested across all seven chatbots resulting in 56 total
outcomes. The primary outcomes were the accuracy of primary diagnosis assigned by the chatbot (yes/no) and the effec-
tiveness of triage (yes/no). Appropriate diagnosis was assessed based on the alignment of the chatbot’s response with
established standards for each case. Effective triage was evaluated by comparing the chatbot’s recommendations with rec-
ognized urgency levels for each scenario. Chatbots were also evaluated based on whether they could be integrated with
health systems, were multilingual, provided differential diagnosis, and elicited past medical history (Table 1). Two clinicians
independently adjudicated each scenario to assess the accuracy of diagnosis and the effectiveness of triage; disagreements
were resolved by discussion. An example scenario is provided in Figure 1.

Table 1; Characteristics of Different AI Chatbots. Accessibility features, educational resources, and integration with healthcare systems are avail-
able in all chatbots Symptom analysis and tirage; Able to analyze symptoms and triage Multilingual; Other languages apart from English Past Med-
ical History: Limited means asks questions about some chronic diseases
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Results: The AI chatbots demonstrated a range of performance levels in diagnosing rheumatologic emergencies. Figure 1
shows examples of two chatbot’s output in response to a case of Giant Cell Arteritis. Out of the 56 scenarios tested, the
overall diagnostic accuracy was 28.5%, indicating less than a third of the chatbot-generated diagnoses matched the correct
diagnosis. The accuracy varied significantly with some showing higher proficiency in recognizing certain conditions than
others. In terms of triage recommendations, the chatbots performed better, with an overall triage success rate of 62.5%
(Figure 2). However, there were notable instances where the chatbots either underestimated the severity of the condition
or provided overly cautious recommendations. All chatbots had capacity to integrate in the health system, only 2 were mul-
tilingual, and 5 provided differential diagnoses. Few were able to elicit past medical history (Table 1).

Conclusion: Seven common AI healthcare chatbots had an average diagnostic accuracy of 28.5% and a triage success
rate of 62.5%. They showed potential for early triage of rheumatologic emergencies but had significant failure rates in terms
of suggesting the correct diagnosis. It is likely that limited training on rheumatic diagnoses contributes to failure to identify
these conditions, inconsistent symptom recognition, and providing general rather than specific diagnoses. Future work
should focus on training AI chatbots on medical data that is enriched with rheumatologic diagnoses to see if performance
improves.

Figure 1; Example of Triage and Diagnosis outputs using case Example . A 75-year-old woman presents with fever, fatigue, malaise, severe head-
ache in both temples, and discomfort while chewing food for about one week. She also experienced an isolated episode of transient diplopia a few
days ago. Her temperature was 37.8�C (100.1�F). Diagnosis: Giant Cell Arteritis, Triage recommendations: ER.

Figure 2; Triage and diagnosis Accuracy
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Disclosure: A. Fadairo-Azinge: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 5, Gilead,
5, UCB, 2; M. Sakumoto: None.

Abstract Number: 1064

Inpatient and Outpatient Palliative Care Referral Practices for Patients
with Rheumatic Disease: Retrospective Chart Review at a Single
Academic Medical Center

Shannon Herndon1, Jack Kimball1 and David Leverenz2, 1Duke University Medical Center, Durham, NC, 2Duke
University, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Palliative medicine prioritizes quality of life and relief of suffering in serious illness. Despite high mor-
bidity and mortality in rheumatic disease, data suggests that palliative care (PC) remains underutilized. In this study, we
sought to analyze the current inpatient and outpatient referral practices to PC for patients with rheumatic disease at a single
academic institution.

Methods: A medical records extraction tool was used to identify eligible patients for retrospective chart review. First, all
patients seen at our institution’s outpatient rheumatology clinics over the preceding 5 years were filtered by referral to ambu-
latory PC from rheumatology clinic. Next, all patients seen by the inpatient rheumatology consult team over the preceding
1 year were filtered by co-consultation of inpatient PC. Inpatients were excluded if the reason for rheumatology consultation
ended up not being for a true rheumatic reason. Chart review was performed on these patients to identify demographics,
rheumatic diagnosis, prior Advance Care Planning (ACP), reason for referral, outcome of referral, and cause of death if appli-
cable. For inpatient consults, factors also included reason for inpatient rheumatology consultation and if rheumatology-
initiated PC consultation. Data analysis was performed using descriptive statistics.

Results: Of the 18,441 patients seen in rheumatology clinics over the preceding 5 years, 11 (0.06%) were referred to ambu-
latory PC. Of the 527 inpatients seen by rheumatology over the preceding 1 year, 29 (6%) were also seen by inpatient PC
consultants. 15 were excluded, resulting in 14 out of 527 (3%) inpatients. Patient characteristics are shown in Table 1. Of
inpatients, most had a prior rheumatic diagnosis at time of consult (n=12, 86%). Reasons for consultation are shown in
Figure 1. Only 1 outpatient (9%) and 1 inpatient (7%) had prior ACP before seeing PC. Rarely was inpatient PC referral initi-
ated by rheumatology (n=2, 14%). Nearly half of outpatients (n=5, 45%) were deceased by the time of chart review; average
time of death following referral was 190 days [76-478] (Figure 2). No inpatients died during hospitalization and 7 (50%) were
deceased at the time of chart review; average time of death following hospitalization was 139 days [1-332].

Conclusion: Data from our academic institution demonstrates that patients with rheumatic disease are rarely referred to PC
and rates of ACP are low. When PC referral does occur, mortality for these patients is high, perhaps due to late timing of
referral. Patients seen by PC have a wide spectrum of age and underlying rheumatic diagnosis. Similarly, the reason for
PC involvement varies among patients. Rheumatic disease contributes substantially to mortality when death occurs. Further
research is needed to better define the need for earlier and more frequent identification of patients appropriate for referral
to PC.
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Table 1. Patient characteristics, including demographic factors and diagnoses, by inpatient and outpatient palliative care consultation.

Figure 1. Reason for palliative care consultation, by percent of total consultations, shown by color for outpatient and inpatient consultation of
palliative care.
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Disclosure: S. Herndon: Aurinia, 5, Rheumatology Research Foundation, 5; J. Kimball: None; D. Leverenz: Pfizer,
5, Rheumatology Research Foundation, 5, Sanofi, 2, UCB, 2.

Abstract Number: 1065

A Quality Improvement Project to Improve Contraception Management
in Patients with Systemic Lupus Erythematosus on Teratogenic
Medications

Marta Bean1, Brian Coburn1, Thomas Riley2, Elise Breed1, Carlos M García-Gonz�alez1, Akash Gupta1, Jonathan Kotzin1,
Adam Mayer3, John Oghene1, Ellen Romich4, Michael George1, Rachel Dayno1, Nora Sandorfi1, Preethi Thomas1 and
Anupama Shahane1, 1University of Pennsylvania, Philadelphia, PA, 2Hopsital of the University of Pennsylvania,
Philadelphia, PA, 3University of Pennsylvania/Children’s Hospital of Philadelphia, Philadelphia, PA, 4University of
Pennsylvania, Media, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Many patients with systemic lupus erythematosus (SLE) require teratogenic medications
for management of their disease. Reliable contraception is important to avoid unintended pregnancy in this
population, but contraception is inconsistently discussed and documented in the electronic medical record (EMR).
The goal of this quality improvement intervention was to improve contraception discussions via a streamlined outreach
campaign.

Methods: In Fall 2023, patients in an academic rheumatology clinic age 18-50 with SLE with a prescription for myco-
phenolate mofetil, mycophenolic acid, methotrexate, leflunomide, or cyclophosphamide were identified using an EMR
tool. A detailed chart review was conducted to identify documentation of contraception. A process map and root cause
analysis were completed to understand reasons for inadequate discussion of contraception. Provider comfort and lack
of standard procedures were the main barriers identified (Figure 1). In February 2024, an EMR message was sent to
patients without clear contraception documentation, to those documented to not be on contraception, and to those

Figure 2. Left: patient condition (alive or deceased) at time of chart review. Right: causes of death, with the primary disease attributed to cause of
death shown by percentage of total deaths for that group (outpatient or inpatient).
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documented to have contraception considered potentially less reliable, such as condoms or abstinence. Patients who
did not respond to the EMR message received a phone call. Responses were documented in the EMR and forwarded
to the patient’s primary rheumatologist. The primary outcome measure was a 10% increase in documentation of con-
traception by April 2024. A secondary goal was to clarify contraception methods for those documented to be using less
reliable contraception.

Results: We identified 119 patients with SLE ages 18-50 prescribed a teratogenic medication after exclusions. Of those,
43 (36%) had documentation of contraception in a rheumatology note within the past 18 months, 52 (44%) had documen-
tation elsewhere in the EMR but not in a rheumatology note, and 24 (20%) had no clear EMR documentation. A total of
45 (38%) patients without clear EMR documentation (N = 24) or use of less reliable contraception or no contraception
(N = 21) received outreach. Of the 24 patients without clear documentation, 13 (11% of the original 119) had updated doc-
umentation of contraception. For the 21 patients with less reliable forms of contraception, after intervention, contraception
type was updated for 8 patients (7%). Through the process, 2 patients were referred to gynecology for long acting reversible
contraception and 2 patients initiated discussions with their provider about SLE medication management while pursuing
pregnancy.

Conclusion: Conception documentation is a measurable proxy for ensuring discussion of contraception in patients with
SLE on teratogenic medications. Streamlined outreach to patients with SLE on teratogenic medication led to improved con-
traception documentation and led to referrals for contraception initiation and medication discussions for patients pursuing
pregnancy. Easily accessible EMR tools can be used to identify and message patients to improve contraception manage-
ment. Follow-up phone calls for non-responders, which could be conducted by trained staff rather than physicians, further
increases successful communication.

Disclosure: M. Bean: None; B. Coburn: None; T. Riley: None; E. Breed: None; C. García-Gonz�alez: None; A. Gupta:
None; J. Kotzin: None; A. Mayer: None; J. Oghene: None; E. Romich: None; M. George: AbbVie/Abbott,
2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; R. Dayno: None; N. Sandorfi: Bristol-Myers Squibb(BMS),
2, Novartis, 1; P. Thomas: None; A. Shahane: None.

Figure 1: Process map describing why patients with SLE ages 18-50 may be prescribed a teratogen without contraception.
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Abstract Number: 1066

Development of a Pharmacy-Led Intervention to Improve Osteoporosis
Screening in VA Community-Based Outpatient Clinics

Krista Topalsky1, Lee Arphai2, Mary Ellen Amos2, Amanda Mertz2, Christopher Blum3, Timothy Godbey2, Lori Leonard2,
Maya Mattar4, Elizabeth Cable2 and Robert Wenzell2, 1University Hospitals/ Case Western Reserve University, Shaker
Heights, OH, 2Cleveland VA Medical Center, Cleveland, OH, 3Cleveland VA Medical Center, Cleveland, 4Louis Stokes VA
medical Center, Mayfield Heights, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is a major public health concern in the United States, leading to significant morbidity,
mortality, and increased economic burden. Fractures are projected to exceed 3 million at a cost of over $25 billion by 2025.
Screening for osteoporosis reduces fracture incidence. Thus, prioritizing screening is essential to lower healthcare costs and
improve the quality of life for high-risk patients.

Osteoporosis screening rates are suboptimal within the VA NEOhio Healthcare System (VANEOHS). Despite a clinical
reminder to order DXA scans, primary care clinics only screen 44% of eligible female patients, compared to 90% in non-
VA clinics. This quality improvement project aimed to identify barriers to osteoporosis screening throughout the VANEOHS
and implement an intervention to improve the screening rate from 63% to 80% in a VA Women’s Health (WH) clinic over
1 year.

Methods: Our team, consisting of clinical pharmacists, physicians, and a Lean Six Sigma coach conducted a quality
improvement study in several phases.

1. Define:we determined a system-wide screening rate by identifying female patients over 65 with a documented DXA scan or diag-
nosis of osteoporosis/osteopenia coded in the electronic medical record (EMR).

2. Measure and Analyze: we observed patient visits, sent a survey to 100 primary care providers regarding barriers to screening,
the utility of the EMR reminder, and comfort with involving clinical pharmacists in osteoporosis care, and completed a root cause
analysis (RCA) to identify areas for process improvement.

Figure 1. “Fishbone Diagramming” for root cause analysis during the Analyze Phase
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3. Improve:we used pharmacy-driven solutions to address physician-reported barriers and tested their impact on a small scale. At a
single VA Women’s Health clinic, pharmacists identified eligible patients, reviewed records, updated documentation, provided
education, ordered DXAs, and scheduled follow-ups. We tracked these actions and calculated a final screening rate after 60 days.

4. Results: Define: 44% (653/1492) of eligible females in VA primary care clinics had a DXA scan completed at the VA. Of those with
qualifying ICD diagnoses (351), only 244 had a DXA scan.

5. Measure and Analyze: the provider survey response rate was 20%. 50% of respondents found the EMR reminder helpful, and
50%were willing to consult pharmacists. Physician time constraints, prioritization of other conditions, and discomfort with manag-
ing osteoporosis were the most common barriers to screening, as identified in the RCA.

6. Improve: we calculated an initial screening rate of 63% based on 55 of 87 eligible patients enrolled at our intervention site with a
documented DXA or qualifying ICD diagnosis. We eventually excluded 3 patients determined to be ineligible due to death, male

Table 1. Pharmacist Action During the Implementation Phase

Figure 2. Osteoporosis screening rates – baseline, target and 60-day post implementation (actual and anticipated)
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sex, and loss of VA services. Pharmacists took over 100 actions for the remaining patients, resulting in a final screening rate of
85% (71/84).

Conclusion: Our study addressed gaps in osteoporosis care with key pharmacist-driven interventions allowing for compre-
hensive record review and direct patient engagement while also reducing physician workload. Our results demonstrate the
impact of a multidisciplinary approach to care and the potential for this model to improve screening-based care in settings
beyond the VA.

Disclosure: K. Topalsky: None; L. Arphai: None;M. Amos: None; A. Mertz: None; C. Blum: None; T. Godbey: None;
L. Leonard: None; M. Mattar: None; E. Cable: None; R. Wenzell: None.

Abstract Number: 1067

Initiation of Urate-Lowering Therapy in Patients Hospitalized with Gout
Flare at a Single Center: Opportunity for Quality Improvement

Ali Nasir1 and Nasir Khan2, 1Trinity Health Grand Rapids/Michigan State University, Grand Rapids, MI, 2Trinity Health
Grand Rapids, Grand Rapids, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Hospitalizations for gout flare have been increasing, doubling between 1993 to 2011 from 4.4 to 8.8
admissions per 100000 adults. Despite this increase, urate-lowering therapy (ULT) prescription has remained stagnant for
decades. The 2020 ACR Guideline for the Management of Gout (GMG) provides 3 indications for initiating ULT based on
strength of recommendation and quality of evidence: ≥2 flares/y, tophaceous gout, or radiographic damage (indication
1, strongly recommendedwith high-moderate certainty); >1 flare but < 2 flares/y (indication 2, conditionally recommended with
moderate certainty); first flare with chronic kidney disease (CKD) ≥3, serum urate >9 mg/dL, or urolithiasis (indication 3, condi-
tionally recommended with very low certainty). We performed a retrospective analysis assessing number of gout flare hospital-
izations, number of ULT-naive patients hospitalized with gout flare meeting each of the 3 indications, and our institution’s
practice of initiating ULT in these patients. Our objective is to use this data to determine current practice at our institution
and create a specific plan-do-study-act (PDSA) cycle protocol to optimize prescription of ULT among these patients.

Methods: We collected data through Michigan Data Analytics for patients hospitalized at Trinity Health Grand Rapids
(THGR) between 1/1/20-12/31/22 with diagnosis of acute gout (ICD-10 code M10) who were previously not on ULT
(i.e., allopurinol, febuxostat, and probenecid). This included data on demographics, glomerular filtration rate (GFR), and
whether ULT was prescribed at discharge. Duplicate patients were omitted. Patients were sequentially stratified into groups
based on whether they met one of the 3 indications for ULT per the 2020 ACR GMG (Figure 1). One-way ANOVA compared
age and GFR differences among the 3 groups. The Fisher’s exact test compared ULT initiation and
Pearson Χ2 tests compared sex and race differences among the groups. A survey assessing knowledge of gout manage-
ment was sent to 20 THGR internal medicine (IM) residents.

Results: Of 437 unique patients hospitalized with acute gout during the studied period at our institution, 78 met indication
1, 15 met indication 2, and 193 met indication 3 for ULT (Figure 2). Only 12 patients were prescribed ULT
by discharge. There was a significant difference in age (F(2,283)=3.72, p=.0254), GFR (F(2,283)=20.89, p=3.45×10−9),
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Figure 1. Study design and outcomes.

Table 1. Differences in urate-lowering therapy initiation, GFR, and demographic information among patients meeting the three ACR 2020 Gout
Guideline indications.

Figure 2. Comparison and outcomes of urate-lowering therapy initiation among patients meeting the three indications per the 2020 ACR Guideline
for the Management of Gout.
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and sex (X2(2,N=286)=9.72, p=.00775) among the 3 indication groups (Table 1). ULT initiation and race were similar among
the groups. Survey results revealed 20% of residents identifying types of ULT and 0% identifying the 3 indications for ULT
per the 2020 ACR GMG.

Conclusion: Our analysis shows that inpatient ULT initiation in ULT-naive patients hospitalized with gout flare who met one
of the 3 indications per the 2020 ACR GMG is poor. Knowledge assessment among IM residents is similarly poor. A quality
improvement project using the PDSA cycle is being initiated at our institution to improve inpatient ULT initiation, first focusing
on indication 1. Next steps include using pharmacists to remind providers to prescribe ULT in patients who have been hos-
pitalized with ≥2 flares/y and increasing provider education and awareness.

Disclosure: A. Nasir: None; N. Khan: None.

Abstract Number: 1068

Improving Health Numeracy Literacy in Pediatric Patients with SLE

Nicole Salach1, Sarah Rogal1, Jessica Simpson1, Sangeeta Sule2, Abigail Bosk3 and Catherine Park1, 1Children’s National
Hospital, Washington DC, DC, 2Children’s National Hospital, Washington, DC, 3Children’s National Hospital,
Bethesda, DC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Health literacy is key to better patient outcomes. One aspect of health literacy that
warrants additional investigation in patients who have systemic lupus erythematosus (SLE) is objective numeracy or
capability to do mathematical problems (1). Poor medication adherence may be related to patient’s numeracy level
(2). Among adults with SLE, lower numeracy was associated with more disease activity, Black race, and Medicaid
insurance (3). The objective was to improve health literacy, specifically numeracy, of pediatric patients with lupus
nephritis attending SLE clinic as assessed by patients’ or parents’ ability to correctly fill a pillbox by 20% (70 to 90%)
by June 2024.

Methods: We recruited patients from the combined Rheumatology-Nephrology SLE clinic at Children’s National Hospital
(CNH) and administered the Newest Vital Sign (NVS) and Short Test of Functional Health Literacy in Adults (S-TOFHLA) sur-
veys to participants and/or their caregivers. We created four mock prescriptions for Prednisone, Lisinopril, Mycophenolate,
and Hydroxychloroquine and asked patients and/or parents to fill a pillbox. For our first PDSA cycle, we educated patients
and their caregivers on pillbox errors and gave a standardized after visit summary with medication changes. Patients
received educational pamphlets on SLE during the second PDSA cycle. Third PDSA cycle tested patient’s knowledge of
their medications and indications.

Results: From October through December 2023, we obtained data from seven patients and eight parents. Three parents
were unable to fill out S-TOFHLA due to language barriers. The average age of patients was 13.7 years old. Ten of fifteen
patients/parents (67%) who filled out the NVS had results suggesting limited/possible limited numeracy. Only one patient
had concerns for limited literacy with S-TOFHLA. Six patients and two parents completed pre-test pillboxes. Only one
patient and one parent filled it out correctly. Average score was 77.8%.
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Conclusion: The majority of patients and their caregivers at CNH’s lupus clinic had limited/possibly limited numeracy. This
highlights the need for education/instructions to be tailored. Most patients and parents were unable to fill a pillbox with
100% accuracy. After taking the time to discuss pillbox mistakes, most families understood their errors. This suggests there

Problem Analysis Diagram

Key Driver Diagram
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is room to target how we educate families on medication changes and understanding to ensure we meet the needs of our
families and improve adherence. Providers need to continue to encourage more autonomy with teenagers. Data is sugges-
tive that the focus should be on patient’s understanding of the reason for their medications and side effects.

Disclosure: N. Salach: None; S. Rogal: None; J. Simpson: None; S. Sule: None; A. Bosk: None; C. Park: None.

Abstract Number: 1069

Improving Triage Accuracy of Unclear Rheumatology Referrals: A Quality
Improvement Study

Stephanie Gottheil1, Chiara Gottheil2 and Joseph Carson3, and Canadian Rheumatology Association - CIORA Grant,
1London Rheumatology, London, 2London Rheumatology, London, Canada, 3London Rheumatology, London, ON,
Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with early inflammatory arthritis (EIA) need to be seen urgently to initiate treatment. Our
community rheumatology clinic in Ontario, Canada was concerned that EIA cases may be delayed unnecessarily if
referrals lacked sufficient detail to triage accurately. In a prior quality improvement project, we redesigned our triage
process to include a patient survey (the “EIA Tool”), which was validated to identify referrals with EIA. In this study,
we aimed to evaluate the sensitivity and specificity of the new triage process for referrals with unclear urgency after
12 months of use.

Methods: All referrals accepted by one rheumatologist were included from April 2020-July 2022. During the intervention
period, we implemented the new triage process. The rheumatologist triaged all referrals as urgent, non-urgent, or unclear.
Patients with unclear urgency were asked to complete the online EIA Tool (Figure 1) prior to scheduling. Their survey result
determined a triage score of urgent or non-urgent, and consultations were scheduled accordingly. Post-consultation, the
rheumatologist determined the ‘true’ urgency score, while blinded to the pre-consultation score. Data were collected pro-
spectively on all incoming referrals. We analyzed the data using descriptive statistics and calculated the sensitivity and spec-
ificity of the baseline and new triage processes.

Results: The 16-month baseline period (April 2020 to July 2021) included 1296 referrals; 647 (50%) were triaged as urgent.
The 12-month intervention period (August 2021-July 2022), included 888 referrals; 508 (57%) were triaged as urgent, and
97 (11%) were triaged as unclear. The EIA tool was completed in all unclear cases; 93 patients submitted the survey online,
and 4 patients without email completed the survey by phone. Most patients (86%) completed the survey within 1 day of
receiving it. Unclear cases had a cycle time from referral to scheduling of 5 days, compared to 3 days for those who were
not sent the EIA tool. The sensitivity to identify urgent cases was 97% during the intervention versus 85% at baseline. The
specificity during the intervention was 59% versus 70% at baseline.

Conclusion: The EIA Tool helped us detect 97% of truly urgent cases, thereby reducing the risk of delayed treatment
caused by triage error. We have since spread this process to four rheumatologists in our clinic. Our next step is to analyze
urgent referral volume using statistical process control charts, in order to modify our scheduling algorithm.
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Disclosure: S. Gottheil: None; C. Gottheil: None; J. Carson: None.

Abstract Number: 1070

Evaluating & Improving Adherence to Pulmonary Hypertension
Screening in Systemic Sclerosis Patients

John Hickernell1 and Zineb Aouhab2, 1Loyola Univeristy Medical Center, Chicago, IL, 2Loyola University Medical Center,
Oak Brook, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Annual screening for pulmonary hypertension (PH) in patients with Systemic Sclerosis
(SSc) has been shown to decrease mortality. The American College of Radiology, European Society of
Cardiology/European Respiratory Society, and 6th World Symposium of PH all recommend yearly screening with 1)
Pulmonary Function Testing (PFT) with diffusing capacity for carbon monoxide (DLCO), 2) Transthoracic Echocardio-
gram (TTE), and 3) B-natriuretic peptide (BNP). Clinician adherence to these screening guidelines is not well estab-
lished, with one study showing rates as low as 34% (Pauling JD et al.). In our retrospective study, we aim to assess
adherence to screening guidelines in our medical center to develop a quality improvement intervention for enhanced
timely screening.

Figure 1. EIA tool survey as it appears to patients. Patients with 6 or more ‘yes’ answers are triaged as urgent, while patients with less than 6 ‘yes’
answers are triaged as non-urgent.
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Methods: Patient charts were reviewed from Loyola University Medical Center, a quartenary care health system in the Chi-
cagoland area. Patients were selected by meeting the following criteria: 1) patients received a diagnosis of SSc by a rheuma-
tologist (using ICD-10 diagnostic codes), 2) were at least 18 years old at diagnosis, 3) were seen by a rheumatologist in our
outpatient clinics from January 1, 2018 to December 31, 2022, and 4) did not have a diagnosis of pulmonary hypertension
before January 1, 2018.

Charts were reviewed for demographic data, outpatient rheumatology appointments, PFTs, TTEs, and BNPs. Full
compliance was defined as an appointment with a completed PFT, TTE, and BNP in the 12 months prior or 6 months
after said visit. Ever compliant was defined as a patient having just one of these tests completed. Using
these definitions allowed us to not underestimate compliance in situations where a patient did not follow with a rheu-
matologist all 5 years of the study period (e.g. changed care to an outside provider, established care late, had incon-
sistent follow-ups).

Results: Seventy-nine patients were identified to have met all criteria as above. Demographically, 87% of patients were
female, 54% White, 14% Black, 25% Latino, 1% Asian, and 5% other. Over five years, these patients had a total of
484 appointments. Seventy-five percent (363) of all appointments had at least one screening test (PFT, TTE, BNP) com-
pleted 12 months prior or 6 months after the visit. However, only 10.7% of all appointments had all three tests completed,
as recommended by international guidelines. Analyzing each test separately, only 58.1% (281), 61.2% (296), and 15.7%
(76) of appointments had a corresponding PFT, TTE, and BNP, respectively (Figure 1).

Conclusion: Our results show that our medical center is not immune to the internationally reported low rates of guideline-
directed screening for PH in SSc patients. These results are the impetus for our quality improvement project currently in
progress at our institution. Interventions include an educational session by a PH expert and an order set on our EMR for
seamless point-of-care ordering. We hope to share post-intervention results soon, as we all tackle this specialty-wide gap
in guideline-care delivery.

Disclosure: J. Hickernell: None; Z. Aouhab: None.

Figure 1: Percentage compliance of appointments having at least one test completed (Ever) or all three test completed (Fully) 12 months prior or
6 months after said visit. Compliance is also stratified by test: PFT, TTE, BNP.
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Abstract Number: 1071

Rapid Access Microscopy and Real Time Case Discussion via a Secure
Messaging App Improves Diagnostic Accuracy and Management of Acute
Hot Swollen Joints

Anouchka Lewis1, John Stack2, Oisin Corish2, Callum Swift2, Tom�as Breslin2, Frank Lyons2, Eavan Muldoon2, Cian
McDermott2, Sharon Cowley2, Helina Alemayehu2, Oliver Boughton2, Khaled Taha2 and Geraldine McCarthy2, 1The
Mater Misericordiae University Hospital, Dublin, Ireland, 2Mater Misericordiae University Hospital, Dublin, Ireland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with acute swollen joints are often presumed to have septic arthritis, leading to treatment
with intravenous antibiotics and arthroscopic washout. Previously at our centre, joint fluid aspirates often lacked crystal anal-
ysis resulting in excess culture negative septic arthritis diagnoses. To address this, stakeholders from the emergency depart-
ment (ED), infectious disease, orthopaedic, and rheumatology services developed a ‘Hot Joint Pathway’. We hypothesised
that since acute crystal arthropathy can be misdiagnosed as ‘culture-negative septic arthritis’, introducing the pathway
would increase diagnostic accuracy and decrease unnecessary admissions, intravenous antibiotics and joint washouts.

Methods: A “Hot Joint Pathway” was developed to provide a structured approach for investigating acutely swollen joints,
outlining necessary blood tests, sepsis assessment, indications for joint aspiration and guidance on distinguishing septic
arthritis from other conditions such as crystal arthritis. Key features of the pathway include a secure messaging app for mul-
tidisciplinary discussion and rheumatology-led rapid access polarized light microscopy (PLM) within 24 hours. A service
evaluation, approved by our clinical audit committee, was completed following the pathway’s introduction. Hospital inpatient
data from the Mater Misericordiae University Hospital, Dublin, identified patients labelled with septic arthritis (including culture
negative cases) discharged between two periods: before the pathway (01/01/2019 to 30/11/2020) and after its introduction
(22/09/2022 to 21/02/2024). Data were also recorded for patients presenting with an acute swollen joint at the ED who were
subsequently discussed on the secure messaging app between 27/09/2022 and 25/09/2023. Patient medical records, lab-
oratory results, and radiology reports were reviewed.

Results: Of the patients discussed on the secure messaging app who presented to the ED, 92% received rheumatology
input, and 100% underwent joint aspiration with crystal analysis by a rheumatologist in less than 24 hours. 68% of patients
avoided hospital admission, receiving same-day discharge. Of these 53% received a same day diagnoses of crystal arthrop-
athy and were discharged with a plan for rheumatology outpatient follow-up. Diagnostic accuracy increased substantially
following introduction of the pathway (Table 1). Joint aspirates increased from 50% to 76%. Culture negative cases of septic
arthritis reduced from 34% to 17%. Culture positive cases of septic arthritis increased from 41% to 76%. Crystal analysis
increased from 19% to 28%. Positive blood cultures increased from 28% to 41%. Average length of stay reduced by 6 days.

Conclusion: A structured care pathway combining rheumatology-led rapid access PLM and multidisciplinary case discus-
sion via a secure messaging app increases diagnostic accuracy for patients presenting with acute swollen joints. This path-
way facilitates admission avoidance, reduces length of stay, and prevents unnecessary surgical intervention, whilst positively
impacting antimicrobial stewardship. Access to rheumatology-led point-of-care PLM is essential to the success of this
pathway.
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Disclosure: A. Lewis: None; J. Stack: None; O. Corish: None; C. Swift: None; T. Breslin: None; F. Lyons: None;
E. Muldoon: None; C. McDermott: None; S. Cowley: None; H. Alemayehu: None; O. Boughton: None; K. Taha:
None; G. McCarthy: None.

Table 1: Positive Blood Cultures, Joint Aspirations, Crystal Analyses and Culture Positive and Negative Septic Arthritis Cases Pre and Post Intro-
duction of the “Hot Joint Pathway”.

Figure 1: Culture Positive Versus Negative Cases of Septic Arthritis Pre and Post Pathway.

Figure 2: Cases Admitted versus Discharged with Same Day Diagnoses from the Emergency Department. CPPD - calcium pyrophosphate depo-
sition disease, OA - osteoarthritis.
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Abstract Number: 1072

A 2-Year Pilot Project to Identify and Address Disparities in Health
Literacy in Patients with Rheumatic Diseases Through Distribution of
Surveys and Patient Education Materials

Nicole Leung1, Kelly Corbitt2, Catherine Howe1, Abhimanyu Amarnani3, Jammie Law1, Cristina Sorrento4, Emily
Gutowski5, Joshua Novack1, Mary Guan5, Scott Goldberg1, Tasneem Ahmed1, Meghan Anderson6, Michael Pillinger7

and Sara Stream1, 1New York University Langone Medical Center, New York, NY, 2University of Miami, Miami, FL, 3New
York University Grossman School of Medicine, New York, NY, 4New York University Langone Medical Center, Astoria, NY,
5New York University Langone Medical Center, Brooklyn, NY, 6New York University Langone Medical Center,
Philadelphia, PA, 7New York University Grossman School of Medicine, New York,, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Improving health literacy in patients with rheumatic diseases is important, as many have chronic,
complex diagnoses treated with high-risk medications. Poor health literacy puts patients at risk for healthcare disparity,
and may be due to education level, language barriers, socioeconomic status and/or access to education material. While
some factors are poorly remediable, others may improve with intervention. We piloted a quality improvement initiative to
characterize patients’ health literacy and to improve their diagnosis and medication understanding via physician-provided
education materials.

Methods: Patients with established rheumatic diagnoses from three distinct healthcare systems in New York City (public
safety net, private teaching, Veterans Affairs (VA) hospitals) were administered surveys during clinic visits from September
2022-January 2024. A baseline survey assessed patients’ ability to identify their diagnoses and medications from a list of
options. Primary language, education level, self-reported health literacy, and desire for more education material were docu-
mented. Printed education materials and counseling on knowledge gaps were provided in English or Spanish, and repeat
surveys were administered at a follow-up visit to assess effectiveness of the intervention.

Results: 182 patients completed the baseline survey and 52 completed the follow-up survey over the 2-year study period.
Overall, 19.9% of patients selected the wrong diagnosis at baseline and 8% selected the wrong diagnosis on follow-up sur-
veys (Table 1). The greatest improvement was seen at the public hospital; initially 21.3% of patients selected a wrong diag-
nosis which improved to 0%. Across all sites, 19.9% of patients selected the wrong medications at baseline: at the private
hospital and the VA, this decreased to 0% on follow-up, while it increased from 22.9% to 40% at the public hospital.

Self-reported level of understanding was quantified on a 1-5 scale (higher=better). At baseline, self-reported understanding
of diagnoses and medications was lowest at the public hospital at 3.93 and 4.07, and highest at the private hospital at 4.25
and 4.35, respectively. Overall, 42.5% were unsure of when to stop medications during an infection, which decreased to
38.6% on follow-up (Table 2). Most patients desired more education material for both diagnoses and medications.

Conclusion: Rheumatology patients’ ability to correctly identify and understand their diagnoses and medications
improved with provision of education material. However, patients’ ability to identify their medications did not improve
at the public hospital, while it improved at the private and VA hospitals, suggesting that medication literacy is an area
for intervention within public hospitals. In addition, patients at the public hospital were the most vulnerable population:
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they took the most medications, were least likely to speak English and to have attended college, and had lower self-
reported level of understanding of diagnoses and medications. Our study highlights the importance of identifying and
educating patients at highest risk of health disparity. The optimal way to improve patient health literacy is an important
area for future study.

Disclosure: N. Leung: None; K. Corbitt: None; C. Howe: None; A. Amarnani: None; J. Law: None; C. Sorrento:
None; E. Gutowski: None; J. Novack: None; M. Guan: None; S. Goldberg: None; T. Ahmed: None; M. Anderson:
None; M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma Pharmaceuticals, 5;
S. Stream: None.

Table 1. Diagnosis and medications across sites. Comparisons amongst three diverse healthcare systems in New York City—a public teaching
hospital, a private not-for-profit teaching hospital, and the US Department of Veterans Affairs (VA), a government run hospital serving veterans
and their families. Denominators indicate the number of patients who answered the question at that site or across all three sites (total). All
p-values derive from chi-square analyses. Self-reported level of diagnosis and medication understanding was quantified on a 1-5 scale (higher=-
better) by the patient. Chi-square testing compared response levels 1-3, 4, vs, 5 to ensure statistical testing validity where all expected values
are greater than 1.0 and at least 20% of the expected values are greater than 5.

Table 2. Patient characteristics and medication usage across three sites in New York City. Patients reported the number of medications they were
taking based upon these quartiles with the following ranges of medications: (1: 1-5; 2: 6-10; 3:11-15, 4: 16-20, 5: 20+). The mean was calculated
across all sites and within each site. All p-values represent chi-square or fisher’s exact test analyses.
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Abstract Number: 1073

Dashboard Utilization and Order Menu Revision Improve HLA-B*5801
Testing Prior to Allopurinol Initiation in High-Risk Patients in a Veteran-
based Primary Care Setting

Catherine Vo, Chialin Nguyen, Scott Hagan, Sheida Aalami and Elizabeth Wahl, VA Puget Sound Healthcare System,
Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The 2020 ACR Guideline for the Management of Gout conditionally recommends testing for the
HLA-B*5801 risk allele prior to starting allopurinol for patients of Southeast Asian descent (Han Chinese, Korean, Thai) and
African American patients. Patients with this allele have a substantially increased risk of developing severe cutaneous
adverse reactions (SCARs) with drug initiation; testing in high-risk populations is cost-effective. Despite this, less than 5%
of eligible high-risk patients had been screened by primary care providers prior to initiating urate-lowering therapy (ULT) at
our facility. Working with an interprofessional team of pharmacists and physicians, we aimed to improve appropriate HLA-
B*5801 screening rates in patients starting ULT in the primary care setting.

Methods: The Veterans Affairs (VA) Measurement Science Quality Enhancement Research Initiative (QUERI) Gout Med-
ication Safety Dashboard identifies patients on ULT at each VA. This site identifies patients with HLA-B*5801 testing
and allows stratification by self-reported race/ethnicity and provider location (figure 1). The dashboard was used to
identify Asian/African American patients screened for the HLA-B*5801 risk allele prior to ULT initiation by primary care
between 9/2020 and 9/2023. High risk patients starting alternative ULT (febuxostat or probenecid) were reviewed for
documented allopurinol SCARs. HLA-B*5801 carriers were assessed for whether they received appropriate alternative
ULT. Multidisciplinary meetings between Primary Care, Pharmacy, and Rheumatology were held between October
2023 and January 2024 to develop a revised gout order menu, which was released in February 2024 (figure 2). Order
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set changes and rationale were communicated at a Primary Care Monthly provider meeting that month, followed by a
formal pharmacy communication summarizing the change. Post-intervention data on HLA-B*5801 screening was col-
lected in April 2024. As a balancing measure, Rheumatology providers monitored consultation requests for questions
about the menu revision.

Results: Between September 2020 – September 2023, 45 high-risk patients were initiated on urate lowering therapy;
one patient (2.2%) had HLA-B*5801 testing. Two out of 15 (13.3%) patients on alternative ULT reported past SCARs;
all HLA-B*5801 carriers identified during this time appropriately received alternative ULT. After the order set revision,
5 Asian/African American patients were identified as new urate lowering therapy users, and 3 out of 5 (60%) eligible
patients had HLA-B*5801 screening. Of the patients tested, only 1 patient was found to be an HLA-B*5801 carrier
and was prescribed an alternative urate-lowering therapy (figure 3). Rheumatology did not report any questions about
the menu revision.

Conclusion: Utilization of a widely available medication safety dashboard facilitated identification of gout patients at high risk
of SCAR. A collaborative process revision of ULT order sets coupled with provider education led to a substantial increase in
HLA-B*5801 screening and treatment in high-risk gout patients in primary care. Continued monitoring of this population will
be essential to ensure these gains are sustained.
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Disclosure: C. Vo: None; C. Nguyen: None; S. Hagan: None; S. Aalami: None; E. Wahl: None.

Abstract Number: 1074

Bending the Curve on Inbox Bloat: A Patient Portal Project to Mature-
the-Message via Nurse Triage to Reduce Provider Inbox Time

Christie Bartels1, Sancia Ferguson2, Carmen Campbell1, Lori Zemlicka3, Amanda Weber3, Andrew Holt1 and Elizabeth
R. Trowbridge4, 1University of Wisconsin School of Medicine and Public Health, Madison, WI, 2University of Wisconsin,
Madison, Madison, WI, 3UW Health Rheumatology, Madison, WI, 4Department of Medicine, University of Wisconsin
School of Medicine and Public Health, Madison, WI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical demands have grown, in part, from rising use of patient portals, while traditional clinic nurse
triage has focused on phone-based care. We sought to implement a mature-the-message (MTM) standard for patient portal
(My Chart) encounters where, just as with phone encounters, clinical triage for resolution or orders would be cued prior to
forwarding messages to providers. Our goal was to reduce messages sent to providers by 20% and evaluate if this would
reduce provider inbox time.

Methods: This pre-post study gathered electronic health record (EHR; Epic) data from one academic rheumatology group
from 1/1/2021-2023, including 1/2023 implementation of nurse MTM. Nurse and provider operations leaders shared the
new standard and co-designed examples in a nurse huddle. We also encouraged providers to acknowledge and share
appropriate and exceptional examples of matured messages. Initial implementation volumes were calculated bimonthly,
and overall message volumes and inbox time were examined in half-year increments to evaluate changes over time.

Results: During implementation with nurses, we shared that from 2021 to 2022 phone encounters fell by 2,770 (20%, Fig 1),
while EHR portal messages rose, necessitating triage support with the goal to reduce forwarded messages by 20%. Base-
line data showed that 74.6% (878/1178) of unique portal messages were routed to providers two months before implemen-
tation. Two months after, the volume of messages routed to providers fell to 70% (1068/1534), and to 50% (806/1616) four
months later (difference vs baseline 24.6% (CI 21.1-28.0%), p< 0.0001). In just four months after MTM began, nearly
500 fewer messages were routed to providers (476 reduced by MTM; total 1276 messages resolved by nurses/staff ).

Figure 1. Rheumatology phone calls and patient portal encounters per ½ year
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During the 2023 intervention year, both phone and portal message total volumes increased (Fig 1), and provider inbox time
increased through early 2023, peaking at an average of nearly 90 minutes per 8-hour clinic day (Fig 2). Post implementation,
for the first time, providers’ average inbox time decreased by 6.5 minutes per day, bending that rising curve.

Conclusion: Implementing a mature-the-message as a nurse triage standard in a rheumatology group associated with
6.5 minutes per day reduced inbox time for providers. Multiplied over a 5-day week that is >32 minutes a week, and over
a year, this could save 28 hours per full-time provider. Similar programs could be disseminated and studied to advance
the quadruple aim of improving patient care, experience, cost, and provider wellbeing.

Disclosure: C. Bartels: None; S. Ferguson: None; C. Campbell: None; L. Zemlicka: None; A. Weber: None; A. Holt:
None; E. Trowbridge: None.

Abstract Number: 1075

Optimizing Herpes Zoster Vaccination in Rheumatoid Arthritis Patients
Ages 18-49 Years: A Quality Improvement Approach

Akhil Sood1, Pegah Jahangiri1, Christy Bill2 and Janice Lin1, 1Stanford University, Palo Alto, CA, 2Stanford Health Care,
Palo Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis are at increased risk for Herpes Zoster (HZ) infection, which is asso-
ciated with increased hospitalizations and healthcare resource utilization. Despite recommendations by the American College
of Rheumatology (ACR) and Advisory Committee on Immunization Practices (ACIP), vaccination against HZ for patients with
rheumatoid arthritis between the ages of 18 to 49 years is low. Through a quality improvement approach, we aimed to increase
the vaccination rate among RA patients between ages 18 and 49 years from 8% to 11% at a single academic center.

Methods: The baseline group was RA patients < 50 years of age seen at the Stanford Rheumatology Clinic between July to
December 2023. Through root cause analysis (RCA), patient, physician, and pharmacy factors were identified as barriers to
HZ vaccination. Initially, a scripted pre-visit phone call by clinic staff to eligible patients was performed to improve vaccine

Figure 2. Provider minutes in inbox per 8-hour clinic day by ½ year period

2197

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



awareness among patients. Then, an effort to raise HZ vaccine awareness for patients < 50 years old was implemented
through a monthly newsletter sent to over 200 primary care physicians at Stanford. With these efforts, the vaccination rate
improvement was minimal. Subsequently, a targeted effort to improve vaccine access was implemented by collaborating
with the Stanford Hospital Pharmacy, which is located next to the Rheumatology Clinic. Our clinic team was able to help
obtain prior authorization for those whose insurance was required. Finally, a MyHealth message was sent to all eligible
patients from the baseline group to alert them about vaccine availability at Stanford. At the end of the intervention period,
the proportion of eligible patients who received a dose of the HZ vaccine was measured.

Results: There were 137 eligible RA patients < 50 years old who were seen at Stanford Rheumatology Clinic from July 2023
to December 2023. Table 1 highlights the characteristics of the baseline group, which only 11 (8%) have received the HZ
vaccine. By the end of the 5-month intervention period, the proportion of eligible patients in the baseline group who received
the vaccine increased from 8% to 11.7%. Additionally, 16.5% of eligible patients (n=20) expressed interest in receiving the
vaccine, with subsequent clinic-initiated orders placed for these patients.

Conclusion: Vaccination against herpes zoster is sub-optimal among RA patients < 50 years. Targeting interventions at the
patient, physician, pharmacy, insurance prior authorization, and institutional levels are critical to increase this population’s
awareness and uptake of the HZ vaccine. It is promising that improving vaccine access for eligible patients appears to be
the most successful. Additional steps are necessary to streamline the vaccine prior authorization process and further opti-
mize the accessibility of the HZ vaccine at the institutional level.

Figure 1: Fishbone diagram showing root cause analysis of factors contributing to the low HZ vaccination rates in RA patients < 50 years old

Table 1: Characteristics of baseline group of RA patients < 50 years eligible to receive HZ vaccine including those who received vaccine
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Disclosure: A. Sood: None; P. Jahangiri: None; C. Bill: None; J. Lin: None.

Abstract Number: 1076

Assessing the Reliability of ChatGPT on Recombinant Zoster Vaccination
for Patients with Rheumatic and Musculoskeletal Diseases

Akhil Sood, Pegah Jahangiri, Amanda Moyer and Janice Lin, Stanford University, Palo Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: As artificial intelligence (AI) platforms continue to evolve, large language models (LLMs) such as
ChatGPT by OpenAI are increasingly being utilized by patients and healthcare providers as a source of health information.
However, it is crucial to consider the advantages and limitations of such platforms. The objective of the study is to assess
the accuracy and completeness of responses generated by ChatGPT compared to validated information resources on
recombinant Zoster vaccination in patients with rheumatic and musculoskeletal diseases (RMD).

Figure 1: Boxplot showing the distribution of accuracy scores of ChatGPT responses by information source
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Methods: In this cross-sectional study, twenty prompts derived from three validated sources of information on
recombinant Zoster vaccine were entered into ChatGPT 3.5. The sources included: 1) the Centers for Disease
Control and Prevention (CDC), with information from both ’What Everyone Should Know’ and ’Healthcare Profes-
sionals’ sections; 2) guideline recommendations from the Advisory Committee on Immunization Practices (ACIP);
and 3) the American College of Rheumatology (ACR). These guidelines were framed as questions and inputted as
prompts into ChatGPT. The responses generated by ChatGPT were assessed for accuracy (5-Point Likert Scale 1 -
completely incorrect to 5 - completely correct) and completeness (3-Point scale 1-incomplete to 3-complete) in com-
parison with the validated information source by five rheumatologists. Scores of accuracy and completeness of the
ChatGPT responses were listed descriptively and compared between information sources using non-parametric
testing.

Results: The overall mean accuracy on a 5-point scale was 4.04 +/- 1.22, with 80% of responses scoring ≥ 4. The mean
completeness score on a 3-point scale was 2.3 +/-0.63, with 95% of responses scoring ≥2. ChatGPT responses to
prompts based on ACIP recommendations scored highest in accuracy (Mean 4.5 +/- 0.71) and completeness (Mean
2.4+/-0.70). It scored lowest in accuracy (Mean 3.6+/- 1.37) and completeness (Mean 2.2 +/- 0.65) to prompts based on
ACR guidelines. There were no significant differences in accuracy or completeness when comparing ChatGPT responses
between information sources (Kruskal-Wallis p-value > 0.05).

Conclusion: ChatGPT 3.5 is a reliable LLM that can accurately and comprehensively answer specific questions regarding
recombinant Zoster vaccine for patients with RMDs. However, responses may deviate from evidence-based guidelines.
ChatGPT responses should be interpreted with caution. As LLMs evolve, it is essential to ensure that information from mul-
tiple validated sources is built into the AI model.

Disclosure: A. Sood: None; P. Jahangiri: None; A. Moyer: None; J. Lin: None.

Figure 2: Boxplot showing the distribution of completeness scores of ChatGPT responses by information source
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Abstract Number: 1077

Pragmatic Quantitative Rheumatologist 0–10 Visual Numeric Scale
Estimates of Inflammation, Damage, and Patient Distress Have Face
Validity and May Be as Informative as Formal 28 Joint Counts in
Rheumatoid Arthritis

Theodore Pincus1, tengfei Li2 and Juan Schmukler1, 1Rush University Medical Center, Chicago, IL, 2Rush University
Medical Center, washington dc

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: A 28 joint count of swelling (SJC), tenderness/pain on motion (TJC), and deformity/limited motion
(DJC), is recommended to assess rheumatoid arthritis (RA) patient status. However, most visits of most RA patients do
not include formal joint counts unless required for therapies. Furthermore, most current routine care and long-term data-
bases omit DJC, which is unlikely to change with anti-inflammatory therapies, but which indicates progression and poorer
patient status over 5 years, while SJC and TJC were unchanged (Arth Care Res. 1997;10:381). Another approach to assess
RA patient status is for rheumatologists to estimate three 0–10 visual numeric scales (VNS) for inflammation (DOCINF), joint
damage (DOCDAM), and patient distress (DOCDIS), in addition to physician global assessment (DOCGL), which requires
30 seconds compared to 90 seconds for formal joint counts. We compared SJC, TJC and DJC to DOCINF, DOCDAM,
and DOCDIS in a cross -sectional study of RA patients with long disease duration.

Methods: A retrospective analysis was conducted of a cross-sectional study performed at a routine visit of RA patients
which included 28 joint counts, (26 for SJC as shoulder swelling is not included), TJC and DJC, as well as a physician Rheu-
Metric checklist to estimate DOCGL, DOCINF, DOCDAM, and DOCDIS. Cross-tabulations of SJC, TJC, and DJC as 0 or
1 vs ≥2, and DOCGL, DOCINF, DOCDAM, and DOCDIS as 0-2, 2.1-4, and >4 were analyzed using chi-square tests.
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Results: The study included 173 patients with a median age of 61.3, and median disease duration of 10.0 years. Mean and
median SJC were 1.7 and 0, TJC 3.8 and 2, DJC 5.4 and 4, DOCGL 3.7 and 3.5, DOCINF 1.5 and 1.0, DOCDAM 3.2 and
3.0 and DOCDIS 2.4 and 1.0, respectively. Two or more abnormal joints were seen in 29% of patients for SJC, 53% for TJC
and 62% for DJC (Table). These findings indicate excellent control of inflammatory activity in current rheumatology care, as
joint damage was more prominent than inflammation and patient distress in these RA patients managed over long periods.
Overall, 47% of patients with 0 or 1 SJC had DOCGL 0–2 compared to 89% with DOCINF 0-2, 44% with DOCDAM 0-2 and
67% with DOCDIS 0-2 (Table). All comparisons of patients with TJC with DOCGL, DOCINF, DOCDAM, and DOCDIS were
statistically significant, as TJC may indicate inflammatory activity, as well as joint damage and patient distress (Table). DJC
was statistically significant only in comparisons with DOCDAM, Indicating specificity (Table). These data appear consistent
with clinical observations and suggest face validity. Scoring of DOCGL, DOCINF, DOCDAM and DOCDIS required 25-30
seconds.

Conclusion: In RA patients with median disease duration of 10 years, TJC and DJC were higher than SJC, and DOCDAM
and DOCDIS were higher than DOCINF, suggesting that joint damage and patient distress should be assessed in addition
to inflammation in long-term clinical care of RA. DOCGL, DOCINF, DOCDAM and DOCDIS provide pragmatic quantitative
assessment for routine care.

Disclosure: T. Pincus: Medical History Services LLC, 9, 10; t. Li: None; J. Schmukler: None.

Abstract Number: 1078

Improving SLEDAI-2K Documentation for Childhood-Onset Systemic
Lupus Erythematosus (cSLE) in a Pediatric Rheumatology Clinic Using
Quality Improvement Methodology

Ivana Stojkic1, Vinchelle Hardison1, Fatima Barbar-Smiley2, Mahmoud Kallash3, Hiren Patel3, Jonnie Lee Hughes3, James
Gallop3, Ashlee Leone3, Emily Duff3, Alysha Taxter1, Stacy Ardoin1 and Vidya Sivaraman4, 1Nationwide Children’s
Hospital, Columbus, OH, 2Amgen, Columbus, OH, 3Nationwide Children’s Hosptial, Columbus, OH, 4Nationwide
Children’s Hospital/ The Ohio State University, Columbus, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Management of Systemic lupus erythematosus (SLE) requires accurate, timely disease activity
monitoring for optimal treatment and research. The SLEDAI-2K provides objective clinical and laboratory data, but inconsis-
tent completion rates limit its utility. This study aimed to determine baseline SLEDAI-2K documentation rates in our pediatric
rheumatology clinic and implement interventions to improve them using quality improvement (QI) methodology.

Methods: A QI team reviewed all SLE clinical encounters with a physician over an eight-month period to establish baseline
documentation rates. We defined a 30-day window before and after the clinic visit for SLEDAI-2K clinical and laboratory data
collection. SLEDAI completion rates were tracked monthly using a p-chart. Pareto charts identified areas for improvement.
Results were shared with providers during monthly QI meetings.
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Results:We identified incomplete provider-entered clinical data and delayed laboratory results as major barriers to SLEDAI-
2K completion. Our first Plan-Do-Study-Act (PDSA) cycle involved implementing a “soft-stop” in the electronic health record
(EHR) to alert providers of missing SLEDAI-2K documentation at time of chart closure. This alert was updated from a previ-
ous QI initiative. Additionally, we introduced an "ordered and pending" option with electronic data retrieval to allow for com-
pletion the same day. Lastly, we implemented an automated laboratory test result report outside of the EHR to obtain
relevant results for SLEDAI completion, eliminating the need for providers to enter this data manually. A consolidated report
caprtured all SLEDAI components for detailed analysis of missing components. Baseline documentation rates were 70%.
After implementing the PDSA cycle, rates started to improve. Completion rates were most impacted by the implementation
of the EHR softstop and automation of laboratory results

Conclusion: This project demonstrates the effectiveness of leveraging the EHR to improve SLEDAI-2K documentation.
Soft-stops and electronic data retrieval addressed identified barriers and facilitated timely completion. Our QI initiative suc-
cessfully improved SLEDAI-2K documentation, enhancing data quality for clinical care and research.

Disclosure: I. Stojkic: None; V. Hardison: None; F. Barbar-Smiley: None; M. Kallash: None; H. Patel: None;
J. Hughes: None; J. Gallop: None; A. Leone: None; E. Duff: None; A. Taxter: None; S. Ardoin: Childhood Arthritis
and Rheumatology Research Alliance, 4; V. Sivaraman: None.

The first 8-months of our complete SLEDAI documentation data was used to calculate our initial baseline mean of 70%, which is our first process
stage mean. There are 4 consecutive months of complete SLEDAI Documentation percentage above our previous 70% baseline from September
to December 2023. This may indicate some improvement in the SLEDAI documentation, but we need at least 4 additional months with completion
above 70% to support an improvement and add a shift to a second process stage mean.

SLEDAI Completion data from September 2022-December 2023
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Abstract Number: 1079

Early Recognition of Myositis: Time Correlation Between Transaminases
and Inflammatory Myopathy in a Community-Based Rheumatology
Practice

Anjali nidhaan, Shannon Iriza, Abbie West, Michael martin and Gauri Pethe, prisma health, columbia, SC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Recognizing muscle breakdown as a potential cause of elevated transaminases is crucial in the pri-
mary care setting to facilitate early referral to rheumatology for the evaluation of idiopathic inflammatory myopathy (IIM). Our
purpose was to investigate the prevalence of preceding transaminitis in patients diagnosed with IIM and assess the timing of
creatine kinase (CK) levels checked following transaminase (aspartate & alanine aminotransferase) elevation.

Methods: A retrospective chart review was conducted as a part of a quality improvement project to assess delays in diag-
nosis of IIIM using the electronic medical records of patients seen at the University South Carlina/Prisma Health Midlands
rheumatology clinic between Jan 2021 and May 2024. Patients were included if they had relevant diagnosis codes
(M60.9, G72.0, M33.2, M33.9, M60.80, D89.89, M33.10). Patient demographics including race, age, and sex were col-
lected. Patients with a diagnosis of IIM but without evidence of muscle involvement were excluded. Muscle involvement
was defined by having muscle-related symptoms and elevated CK levels. Charts were reviewed to collect levels of transam-
inases at the time of myositis diagnosis and up to 3 years prior. The duration between transaminases elevation and the first
CK level checked were recorded. It was determined that abnormal transaminases were secondary to myositis if patients had
no underlying liver disease and if the transaminase levels correlated with the CK levels with concurrent rise or fall.

Results: A total of 140 patients with a diagnosis of IIM were identified. Of these, 47 patients were included in the study after
excluding 93 patients without evidence of myopathy. 34 of the 47 (72%) had elevated transaminases either at the time of
diagnosis or prior to the diagnosis of myositis/elevated CK. Out of the patients with elevated transaminases, 11 of the
34 (32%) experienced a delay in CK check, ranging from 1 month to just over 2 years. The patients were diagnosed with var-
ious types of myopathies: Anti-synthetase syndrome (17 patients), Connective tissue disease associated myositis
(11 patients), Statin-induced (6 patients), Necrotizing myositis with negative antibodies (6 patients), Neuromyopathy
(1 patient), Cancer related myositis (1 patient), Sarcoid myopathy (1 patient) and Dermatomyositis (4 patients). Common

Graph demonstrating time relationship between transaminases and Creatine kinase
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complaints before diagnosis included muscle weakness (66%), myalgias (30%) with less common symptoms being short-
ness of breath, arthralgias, and nonspecific extremity pain or heaviness.

Conclusion: Most patients diagnosed with myositis in our study had elevated transaminases, with a significant proportion
showing persistently elevated AST/ALT prior to an elevated CK, suggesting the importance of considering transaminitis as
an early indicator of IIM in patients without liver disease. We are implementing future interventions within the electronic med-
ical record at Prisma health midlands to prompt primary care providers to check CK in patients with persistent unexplained
transaminitis which will expedite diagnosis and improve patient outcomes.

Disclosure: A. nidhaan: None; S. Iriza: None; A. West: None; M. martin: None; G. Pethe: None.

Abstract Number: 1080

Electronic Consults to Rheumatology: A One-Year Analysis of Referral
Outcomes and Trends in Access

Jeanne Gosselin1, Brendan Thoms2, Bonita Libman3, Tessalyn Morrison3, George McLane2 and Teresa Fama4,
1University of Vermont Medical Center, Waterbury, VT, 2University of Vermont Medical Center, South Burlington, VT,
3University of Vermont Medical Center, Burlington, VT, 4Univ of Vermont Health Network-Central Vermont Medical
Center, Jericho, VT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Access to rheumatologic care is severely limited at our academic medical center with wait times of
9 months or longer for routine new patient visits. Prior examination of joint pain referrals to our rheumatology clinic
highlighted important delays in the evaluation of new inflammatory arthritis and incomplete or inappropriate testing at the
time of referral, hindering effective triage. We implemented electronic consults (e-consults) to rheumatology in October
2022 as one of several interventions to improve access. In this first phase of the project, we described the number of
e-consults by question and outcome, and the turnaround time from placement to resolution. The second phase of the proj-
ect will examine changes in access following e-consult implementation compared to pre-intervention data.

Methods: E-consult data were collected using Epic SQL reporting tools. Eligible records included all adult (age ≥ 18)
e-consults to the rheumatology division between October 1, 2022 and September 30, 2023. The panel of e-consult ques-
tions, shown in Figure 1, was available only to physicians and advanced practice providers within the health network via
the electronic medical record. There were three possible e-consult outcomes: completed (e-consult question answered),
converted (question deemed too complex for e-consult with in-person evaluation recommended), or declined (question
inappropriate for rheumatology or incomplete information provided). Mean turnaround time (TAT) represented the time from
e-consult placement to closure, expressed in days.
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Results: A total of 509 rheumatology e-consults were received over the one-year period, with “Positive ANA” the most com-
mon consult question at 37%. “Other,”which included diverse clinical questions ranging from fatigue to interstitial lung disease,
accounted for 26%, “Joint Pain” 23%, “Fibromyalgia” and “PMR” 6% each, and “Gout” 2% of total e-consults. E-consults for
"Fibromyalgia" (n=32) had the highest completion rate at 91%, followed by “Positive ANA” (n=186) at 83%. “Joint Pain”
(n=133) had the highest rate of conversion at 28% with 66% completed. E-consults for “Other” were declined at the highest
rate (10%). Mean turnaround time for e-consults by outcome ranged from 0.61 days for completed to 0.98 days for declined.
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Conclusion: E-consults will be an important tool in a multipronged approach to improve rheumatology access. Given the
observed mean TAT of less than one day for all e-consults, we feel confident this intervention will achieve the primary aim of
reducedwait times overall, defined as the time from placement of any type of rheumatology referral to any type of rheumatology
visit (e-consult, in-person or telemedicine), when compared with historical data. This project provides essential data on referral
trends to help establish future e-consult targets and to determine the institutional resources needed to support the initiative.
Project data will also inform future iterations of our enhanced referral panels and identify areas for educational outreach.

Disclosure: J. Gosselin: None; B. Thoms: None; B. Libman: American college of physicians, 12, Clinical Editor;
T. Morrison: None; G. McLane: None; T. Fama: None.
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Evaluation of Methods for Ascertainment and Categorization of Race and
Ethnicity for Clinical Research: An Umbrella Review

Teresa Semalulu1, Melanie Anderson2, Shahad Al-Matar1, SADEEM ALFRAIH1, Azza Eissa3, Emma Neary4, Fadi Kharouf5,
Abimbola Saka3, Zayd Schafer6, Zahi Touma1 and Sindhu Johnson7, 1University of Toronto, Toronto, ON, Canada, 2The
Institute for Education Research, Library and Information Services, University Health Network, Toronto, ON, Canada,
3University of Toronto, Toronto, 4McGill University, Montreal, QC, 5University Health Network and University of Toronto,
Toronto, ON, Canada, Toronto, ON, Canada, 6American University of Antigua, Saint John’s, 7Division of Rheumatology,
Department of Medicine, Schroeder Arthritis Institute, Krembil Research Institute, Toronto Western and Mount Sinai
Hospitals; Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Race and ethnicity are increasingly evaluated in rheumatology research due to their influence on
health outcomes, yet there remains heterogeneity in their interpretation and use. The objectives of this study were to (1) iden-
tify how race and ethnicity have been conceptualized, to (2) comparatively evaluate methods used to ascertain race and eth-
nicity, and (3) methods of race and ethnicity categorization in clinical research.

Methods: An umbrella review was conducted compliant with Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR). We searched MEDLINE, Embase, CINAHL, SCOPUS
and Sociological Abstracts from January 2002 to October 2023 using search terms related to: (1) race and ethnicity,
(2) conceptualization, (3) genetics, and (4) clinical research. Relevant English language review articles published in
peer-reviewed journals were selected for inclusion by two independent reviewers. Titles and abstracts were reviewed
for potentially relevant articles, then full text articles for final inclusion. References of selected articles and grey literature
were reviewed. Data on the construct of race and ethnicity, methods of ascertainment and categorization were
abstracted using a standardized form.

Results: The search generated 9853 articles, with 183 articles selected for full-text review. A total of 11 review articles were
selected for inclusion. Race and ethnicity have been conceptualized as biologic entities, with a more recent shift as socially
constructed concepts. There is conflated understanding of how these concepts relate and differ from ancestry. We identified
5 methods for the ascertainment of race: self-report, social assignment, name-based ethnic classification, geocoding, and
genetic analysis (Table 1). We identified 17 systems of categorization, with racial categories ranging from 3 to 15 (Table 2).
Systems of race and ethnicity categorization vary within and across geographic regions, reflecting population context.
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Conclusion: The constructs of race and ethnicity are evolving, ranging from a biologic to socio-political construct. There are
several methods of ascertainment and categorization of race and ethnicity, with varying risk of misclassification bias. This
synthesis of methods can be used to inform the conduct of clinical research in rheumatic diseases.

Comparative evaluation of methods of ascertainment of race and ethnicity

Examples of methods of categorization

Disclosure: T. Semalulu: None; M. Anderson: None; S. Al-Matar: None; S. ALFRAIH: None; A. Eissa: None;
E. Neary: None; F. Kharouf: None; A. Saka: None; Z. Schafer: None; Z. Touma: None; S. Johnson: None.
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The Journey of a Patient with Psoriatic Arthritis: The Path from Diagnosis
to Treatment

Feyza Nur Azman1, Kadir Tanin2, Efe Sacin2, Enes Azman1, Melike Rizaoglu1, Ceren Uc1, Beste Acar1 and Serdal Ugurlu3,
1Cerrahpasa Medical Faculty, University of Istanbul, Istanbul, Turkey, 2Cerrahpasa Medical Faculty, University of
Istanbul, Istanbul, 3Istanbul University-Cerrahpasa, Istanbul, Turkey

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Measures & Measurement of Healthcare Quality Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a complex inflammatory musculoskeletal disease associated with psoriasis.
This study was conducted to investigate the diagnostic journey to PsA, exploring the duration from symptom onset to diagnosis.

Methods: All reachable PsA patients registered in our clinic (between 2000 and 2024) were included and enrolled in the
study survey.

Results: A total of 204 patients, with a mean age of 48.2 ± 12.2 years (range 20-77), were included in the study. The group
consisted of 80 males and 124 females. Before receiving their PsA diagnosis, patients initially sought help from dermatology
(34.1%), internal medicine (28.8%), and orthopedics (19.0%) (Table 1). Only 11.5% of patients directly visited a rheumatol-
ogy department. Among patients who did not initially seek help from rheumatology, 37.7% were later referred to a rheuma-
tology department at a training and research hospital or a university hospital for further evaluation, where they received a
diagnosis of PsA (Table 2).

61.4% of the patients who first applied to rheumatology started their treatment after the workups and got their follow-up
appointment. 26.5% of patients were applied to more than three specialists until their final diagnosis. 49.7% of them got their
diagnosis at a university hospital. From their symptom onset to receiving a diagnosis, 33% of the patients spent around 1-5
years in total (Table 3). 44.6% of the patients continued their follow-up with the doctor who initially diagnosed them.
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After the patients were diagnosed, 19.9% of them began their treatment right away. Among the tests conducted for the
diagnosis, biopsy, and blood tests took the longest to complete for 50.8% of the patients. Specifically, 7.6% of the patients
who underwent biopsy and blood tests reported that the process took about 2 months.

The latest treatment data shows that 59.9% of the patients had to switch to another medication. Patients typically had to
wait about 3 months between appointments with the rheumatologist. Only 41.2% of the patients were able to secure their
next appointment at the time of their current appointment.

2209

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



In terms of their work life, 30.4% of the individuals reported that their disease did not affect their work. The biggest concern
for 59.6% of the patients was the potential of their condition worsening and impacting their lives. Additionally, 17% of the
patients were hesitant to disclose their diagnosis to friends and family. The most common issue affecting their social life
was psoriasis, reported by 19.7% of the patients.

38.4% of the participants expressed confidence in future improvement in their condition, 30.8% were not optimistic, and
30.8% were uncertain.

Conclusion: These findings emphasize the need for standardized protocols, more awareness of the disease among
patients, and a systematic pathway to prevent diagnosis delay and improve patient care in initial consultations for PsA. Sig-
nificant frequent changes in healthcare providers post-diagnosis were highlighted, indicating the need for improvement.

Disclosure: F. Azman: None; K. Tanin: None; E. Sacin: None; E. Azman: None; M. Rizaoglu: None; C. Uc: None;
B. Acar: None; S. Ugurlu: None.
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Comparison of a Handheld Ultrasound Device with Cart-Based
Ultrasound for the Assessment of Gout Lesions in People with
Established Gout

Rachel Murdoch1, Lene Terslev2, Julia Martin3, Borislav Mihov1, Gregory Gamble1, Søren Torp-Pedersen4, Anne Horne1

andNicola Dalbeth1, 1University of Auckland, Auckland, New Zealand, 2Rigshospitalet-Glostrup & COPECARE, Glostrup,
Denmark, 3Te Whatu Ora Te Toka Tumai, Auckland, New Zealand, 4Rigshospitalet, Copenhagen, Denmark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultrasound is frequently used in rheumatology practice to assist with the diagnosis of rheumatic and
musculoskeletal diseases. In patients with gout, it allows visualization of monosodium urate (MSU) crystal deposition as dou-
ble contour, aggregates and tophus. Use of handheld portable ultrasound is increasing and would improve access for peo-
ple with rheumatic disease when conventional, cart-based ultrasound is unavailable. This study compared handheld and
cart-based ultrasound for the assessment of gout lesions in people with established gout.

Table 1. Site-level analysis. Number (%) of sites with gout lesions on ultrasound and inter-device agreement.
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Methods: The lower limbs of 21 participants with gout (mean duration of gout 12 years, 90% on urate-lowering therapy,
mean serum urate 0.34 mmol/L) were independently scanned at six sites (1st and 2nd metatarsophalangeal joints, knee,
patellar ligament, Achilles tendon, and peroneal tendons) using cart-based (LOGIQ P9) and handheld (Vscan AirTM) ultra-
sound by two rheumatologists. One rheumatologist was randomized to scan the right or left leg first with the cart-based
or handheld ultrasound. The other rheumatologist scanned the legs in the opposite order with the imaging devices reversed.
Images were saved and blinded images assessed by two rheumatologists experienced in gout ultrasound for the presence
of double contour, tophus, erosion and aggregates using OMERACT definitions.

Results: A total of 41 limbs in 21 participants were scanned. On handheld ultrasound, 19/21 (90%) of participants had at
least one site with double contour, tophus and erosions, and 21/21 (100%) had at least one site with aggregates. There
were similar findings using cart-based ultrasound. However, site-level inter-device analysis showed only fair-good agree-
ment: kappa (percentage agreement) for double contour 0.22 (67%), tophus 0.46 (77%), erosion 0.63 (83%) and aggre-
gates 0.37 (75%) (Table 1). There were more aggregates detected by cart-based ultrasound in joints and more tophi
detected by handheld ultrasound in ligaments and tendons (data not shown).

Conclusion: Handheld ultrasound can detect gout lesions in people with established gout and has potential value in assisting
with identification of gout lesions in patients who do not have access to cart-based ultrasound. However, concordance between
cart-based and handheld ultrasound in detection of some gout lesions is low, particularly double contour and aggregates.

Disclosure: R. Murdoch: None; L. Terslev: Eli Lilly, 6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJanssen,
Novartis, Pfizer, UCB and GE healthcare, 6, UCB, 1; J. Martin: None; B. Mihov: None; G. Gamble: None; S. Torp-
Pedersen: None; A. Horne: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma,
2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix,
2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 1084

Osteoporosis and Osteopenia Diagnosed by Dual-Energy X-Ray
Absorptiometry Are Not Increased in Patients with Gout

Karla Miller1, grant Cannon1, Kyle Register2, Nadia Grant2 and Naomi Schlesinger2, 1University of Utah and Salt Lake
City VA, Salt Lake City, UT, 2University of Utah, Salt Lake City, UT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Controversy exists surrounding the association of gout with osteoporosis diagnosis or incident fra-
gility fractures. Dual-Energy X-Ray Absorptiometry (DXA) scan is the gold standard for diagnosing osteoporosis and osteo-
penia. This study aimed to compare the prevalence of osteoporosis and osteopenia by DXA in patients with and without
gout in in a large academic health care system.

Methods: All patients having DXA scans between January 1, 2015, and June 30, 2023, were identified as “Gout” or “No
Gout” based on the presence or absence of one or more Gout ICD-10 codes before DXA (Figure 1). For each patient,
DXA T-score results at either the total hip, femoral neck, spine, and/or radius on the first DXA were classified as normal bone
density, osteopenia, or osteoporosis based on World Health Organization criteria. Demographic and clinical features
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Patient Selection

Demographic and clinical information on patients with and without gout at time of DXA
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evaluated were age at DXA, body mass index (BMI), Charlson co-morbidity index (CCI) at DXA, glucocorticoid use, self-
reported gender, race, and smoking. Glucocorticoid exposure was defined as ≥90 days of glucocorticoid with an average
daily dose of ≥5 mg prednisone equivalent per day prior to and/or active prescription at the time of DXA to simulate the glu-
cocorticoid risk used in FRAX. A subpopulation analysis for patients “Meeting Screening Criteria” evaluated patients who
met the age-based DXA screening criteria for females and males. “Gout” patients were compared to “No Gout” patients
using logistical regression with crude and adjusted odds ratios reported.

Results: Of the 21,068 eligible first DXA studies performed, there were 592 “Gout” and 20,476 “No Gout” patients, and in
the screening population subgroup, there were 387 “Gout” and 12,643 “No Gout” patients (Figure 1). Gout patients were
older, more frequently male, predominantly white with small differences in race distribution, had higher BMI, higher CCI,
higher glucocorticoid use, and less osteoporosis and osteopenia in both the total population and subpopulation of “Meeting
Screening Criteria” (Table 1). Gout in the total population was associated with significantly less combined osteoporosis/
osteopenia in the crude analyses (OR 0.72, p-value < 0.001) but was no longer significant when adjusted for age, gender,
race, smoking status, BMI, CCI, and glucocorticoid exposure (Table 2). Gout in the “Meeting Screening Criteria” subpopu-
lation was associated with significantly less osteoporosis (OR 0.76, p-value 0.26) and combined osteoporosis/osteopenia
(OR 0.70, p-value 0.004) in crude analyses, but differences were no longer significant in the adjusted analyses (Table 2).

Conclusion: This is the first study to use DXA scans to diagnose osteoporosis in gout patients. In this cross-sectional anal-
ysis, we found that the diagnosis of osteoporosis and osteopenia, using DXA scans, was not increased in patients with gout
in our full population or those “Meeting Screening Criteria.” In gout patients, higher comorbidities such as CCI score and glu-
cocorticoid use could be associated with osteoporosis, but the association might be mitigated in part by higher BMI in this
population.

Disclosure: K. Miller: None; g. Cannon: None; K. Register: None; N. Grant: None; N. Schlesinger: arthrosi, 1, hori-
zon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shanton, 1, sobi, 1.

Abstract Number: 1085

Pharmacokinetics and Pharmacodynamics of Tigulixostat in Participants
with Mild, Moderate, and Severe Renal Impairment

Ashish Kumar1, Ali Hariri1, Yunjung Lee2 and Minhyung Lee2, 1LG Chem Life Sciences USA, Boston, MA, 2LG Chem,
Seoul, Republic of Korea
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Crude and Adjusted Odds Ratios for Association of Osteoporosis, Osteopenia, and Combined Osteoporosis/Osteopenia at time of DXA In
Patients with and without Gout.
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Background/Purpose: Tigulixostat is a potent and highly selective non-purine based xanthine oxidase inhibitor (XOi) being
investigated for the management of hyperuricemia in patients with gout. Current gout treatment is not adequately managed
for gout patients with chronic kidney disease (CKD). To address this unmet need, PK/PD profile of multiple-dose of tigulixo-
stat was investigated in a phase 1 open-label study in participants with various degrees of renal impairment (NCT04066712).

Methods: A total of 37 participants, both male and female, aged 18-80 years were enrolled in four groups based on their
renal function according to eGFR calculated by the MDRD equation: normal renal function group (eGFR ≥90
mL/min/1.73m2, n=13), mild renal impairment group (eGFR 60 to < 90 mL/min/1.73m2, n=8), moderate renal impairment
group (eGFR 30 to < 60 mL/min/1.73m2, n=8), and severe renal impairment group (eGFR < 30 mL/min/1.73m2 and not
on hemodialysis, n=8). Tigulixostat 200 mg was orally administered once daily for 7 days. Serial blood and urine
samples were collected before dosing and up to 48 or 24 hours after the final dosing for PK/PD assessment. Safety assess-
ments including adverse events, laboratory safety tests, vital signs, and electrocardiograms were collected throughout the
study.
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Results: Following repeated administration of 200 mg tigulixostat over 7 days, there was a tendency for slight elevation of
Cmax,ss, AUC0-t and AUCtau in all renal impairment groups compared to the normal renal function group, except for a
slight decrease in Cmax,ss observed in the severe renal impairment group. However, no clinically meaningful change in
PK parameters were observed in participants with mild to severe renal impairment (Figure 1).

Tigulixostat demonstrated efficacy in reducing serum uric acid (sUA) levels across all renal impairment groups with similar
geometric least square mean value of changes from baseline sUA levels (Cmean,24, Emax, and AUEC0-24) (Figure 2).

Overall, 3 TEAEs were reported after administration of tigulixostat. The majority of TEAEs were mild in severity and 1 moder-
ate AE was reported from normal renal function group. There were no deaths or SAEs reported during the study, and no par-
ticipants were discontinued from the study due to a TEAE.

Conclusion: Tigulixostat exposure and sUA reduction efficacy were not significantly different between participants with var-
ious degrees of renal impairment and those with normal renal function. Therefore, tigulixostat is not expected to require dose
adjustment in patients with mild, moderate, or severe renal impairment, and multiple doses of tigulixostat were found to be
safe and generally well-tolerated in these participants.

Disclosure: A. Kumar: LG Chem Life Sciences USA, 3; A. Hariri: LG Chem Life Sciences USA, 3; Y. Lee: LG Chem, 3;
M. Lee: LG Chem, 3.

Abstract Number: 1086

Risk Factors Associated with Loss to Follow-up in a Prospective Gout
Cohort

HYUNSUE DO1, Min Jung Kim2, Kichul Shin3 and Ki Won Moon4, 1Kangwon national university hospital, Seoul,
South Korea, 2Seoul Metropolitan Government Boramae Medical center, Dongjak-gu, Seoul, South Korea, 3Seoul
Metropolitan Government- Seoul National University Boramae Medical Center, Seoul, South Korea, 4Kangwon National
University hospital, Chuncheon-si, Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
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Session Time: 10:30AM–12:30PM

Background/Purpose: Gout, a prevalent form of inflammatory arthritis, is generally considered to be easy to manage with
urate lowering agent. However, many patients with gout still only take medication during gout attack, and persistent
follow-up visits are not well conducted. This has led to the improper management and other complications of gouty arthritis.
In this study, we aimed to identify the characteristics of individuals who are more likely to fail follow-up, and establish a proper
management strategy for gout.

Methods:We utilized the data from the aftermath of Urate Lowering TheRApy in gout (ULTRA) registry, a prospective cohort
of Korean patients with gout treated in multiple centers nationwide since September 2021. Subjects were 18 years or older
and met the 2015 ACR/EULAR gout classification criteria. We collected the participants’ demographics, clinical data,
comorbidities, lifestyle habits, medications, quality of life using the Gout impact scale (GIS) questionnaire, the EuroQol
5-Dimension (EQ-5D) scale score, laboratory results, and radiological results. Data was collected at baseline, at 6 months,
at 1 year and then every year. Loss to follow up (LTFU) is defined as not visiting the outpatient clinic even once during the year
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after initial enrollment. afBaseline characteristic of both groups were compared, and logistic regression analysis for LTFU
was conducted.

Results: Among total 269 patients, 125 patients belonged to LTFU group, and non-LTFU patients were 144. There was no
difference between two groups (LTFU group 54.27±17.79 vs non-LTFU group 56.44±17.19, P= 0.31) (Table 1) The propor-
tion of people who experienced gout attacks more than twice in the past year was 78% among non-LTFU patients and
64.8% among LTFU patients, showing a significant difference (P=0.02). There were differenced in GIS subscales between
two groups. Non-LTFU patients were more worried about having a gout attack in the coming year (79.17 ± 21.52 vs 73 ±
25.91, P= 0.034). LTFU patients had higher degree of anxiety during attack (63.40±30.54 vs 56.25±28.74, P=0.049),
depressive mood during attack (58.80±30.99 vs 49.13±29.03, P=0.009), affected moving ability (66.94±30.31 vs 55.11
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±29.73, P=0.002), and EQ-5D score (8.01±2.48 vs 7.11±2.03, P=0.002). In logistic regression analysis showed frequent
gout flare in the past year, worry about gout attack, anxiety during gout attack, effected moving ability and EQ-5D were sig-
nificant factors for LTFU (Table 2).

Conclusion: In this study, we identified that experiencing more gout attacks in the past year, along with increased feelings of
depression, emotional changes, reduced quality of life, or difficulties in daily activities due to gout, were risk factors for LTFU.
Therefore, we may be able to improve follow-up rates by providing appropriate emotional support and proper education to
gout patients.

Disclosure: H. DO: None; M. Kim: None; K. Shin: None; K. Moon: None.
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Background/Purpose: Patients with gout have several coexisting conditions that impact mortality. Studies on clinical fea-
tures and mortality of female patients with gout are limited, as gout is far more prevalent in male patients than in females.
We analyzed the differences in clinical manifestations and mortality among Korean patients with gout and compared the
causes of death based on sex. Furthermore, we identified the risk factors contributing to overall mortality.

Methods: This study was based on patient data collected from the Korean National Health Insurance Service-National Sam-
ple Cohort database. We included individuals aged ≥20 years who were diagnosed with gout and received urate-lowering
therapy (ULT). Clinical features and mortality rate were compared according to sex, and multivariate Cox regression was
performed to calculate hazard ratio (HR) for overall mortality with covariates.

Results: Female patients were older at the start of ULT (60.40 ± 14.87 vs 51.23 ± 14.59) and had more comorbidities.
The most common cause of death among patients with gout was chronic kidney disease; however, the order of com-
mon causes of death differed by sex. Multivariate Cox analysis showed age at initiation of ULT (HR: 1.10), current smok-
ing (HR: 1.26), diabetes (HR: 1.37), chronic kidney disease (HR: 1.97), cerebrovascular disease (HR: 1.28), and
malignancy (HR: 1.88) as significant risk factors for overall mortality. Overall mortality based on sex in multivariate anal-
ysis was not statistically different.

Conclusion: The clinical features and mortality pattern were different between male and female patients with gout, suggest-
ing that treatment strategies for gout should be established differently depending on sex.

Disclosure: H. DO: None; K. Choe: None; M. Kim: None; K. Shin: None; K. Moon: None.
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Abstract Number: 1088

Prospective Evaluation of Carotid Atherosclerosis, Urate Deposits and
Inflammation After One Year of Treatment in Newly Diagnosed Gout

Cristina Rodríguez Alvear, Agustín Martínez Sanchís, Irene Calabuig Sais and Mariano Andrés, Rheumatology section,
Dr. Balmis General University Hospital-ISABIAL, Alicante, Spain, Alicante, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Carotid atherosclerosis is prevalent in patients with gout. A prior cross-sectional study at our hospi-
tal demonstrated an association between tophi and positive Power Doppler (PD) signal with atheroma plaques.

This study aims to explore the association between the evolution of carotid atherosclerosis with changes in echographic
deposit signs and inflammation.

Methods: The prospective cohort study included 103 patients with new crystal-proven gout, 94% men, with a mean base-
line age of 62 years, and 17% with tophaceous gout.

The evolution of carotid plaques, urate deposits, and PD signal (Figure 1A M0-M6; Figure 1B M6-M12).
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Three ultrasound assessments were performed: baseline (M0), at six months (M6), and at 12 months (M12). The same
trained sonographer, blinded to clinical data, performed these repeated assessments.

M0 included A) scan of bilateral carotid to evaluate intima-media thickness (IMT) and atheroma plaques, according to Mann-
heim consensus, and B) musculoskeletal (MSK) scans in wrists, second metacarpophalangeal (2MCPs) and first metatarso-
phalangeal (1MTPs) joints, and tricipital and patellar tendons, evaluating urate crystal deposit signs (double contour,
hyperechoic aggregates, and tophi, according to OMERACT definitions) and local PD signal.

M0 was performed without urate-lowering therapy, but prophylactic agents were allowed. Subsequently, patients were
treated in parallel in clinical practice.

At M6 and M12, carotid and MSK ultrasound evaluation at locations with baseline deposits (M0) was repeated. The sonogra-
pher classified the evolution of deposits and carotid plaques as "disappearance," "reduction," "persistence," and "progres-
sion". We later dichotomized plaque and deposit variables into "disappearance/reduction" or "persistence/progression" for
statistical analyses. The maximum value in all evaluated locations was taken for the PD signal. The association between
changes in carotids, deposits, and maximal PD signal was studied using the Chi-square test and Fisher’s exact test.

Results: Of 103 patients, 91 (88.3%) and 78 (75.7%) underwent M6 and M12 evaluations, respectively. At M0, the mean
number of locations with deposits and a positive PD signal was 9.9 (SD 4.1) and 1.1 (SD 1.1). Fifty-nine percent had carotid
atheroma plaques; the mean IMT was 0.82 mm (SD 0.21).

Figure 1 shows the evolution of carotid plaques, urate deposits, and PD signal. IMT persisted unchanged at M6 andM12. At
M6, no association was found between carotid and MSK variables. At M12, the reduction or disappearance of atheroma
plaque was significantly associated with the absence of a PD signal, compared to a persistent PD signal (64.0%
vs. 28.6%, p=0.017). Improvement in carotid plaques was unrelated to improvements in double contour signs (62.5%
vs. 0%, p=0.087), aggregates (57.9% vs. 37%, p=0.162), and tophi (48.4% vs. 42.9%, p=0.731). High-intensity statins
was also associated with the reduction or disappearance of atheroma plaques. No relationship was found with other clinical
or analytical variables.

Conclusion: After 12 months of urate-lowering treatment in gout patients, improvements in carotid atheroma plaques were
more common in those with an absent PD signal. This adds evidence to the link between crystal-driven inflammation and
atherosclerosis in patients with gout.

Disclosure: C. Rodríguez Alvear: None; A. Martínez Sanchís: None; I. Calabuig Sais: None; M. Andrés: None.

Abstract Number: 1089

Endothelial Activation in Gout

Michael Toprover1, Binita Shah2, Kamelia Drenkova2, Michael Pillinger3 and Michael Garshick4, 1New York University
Langone Health, New York, NY, 2NYU Langone Health, New York, NY, 3New York University Grossman School of
Medicine, New York,, NY, 4NYU Langone Health, Tenafly, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Gout is the most common inflammatory arthritis and is associated with increased cardiovascular
(CV) disease and cardiovascular mortality. Our prior studies have suggested that inflammation in untreated gout may con-
tribute to vascular endothelial dysfunction as measured by brachial artery flow-mediated dilation, a validated metric of endo-
thelial function and CV risk. We performed a CTSI-funded pilot study using brachial vein endothelial cell harvesting, a novel
direct assessment of endothelial cell activation, in gout patients compared with non-gout controls to explore additional
mechanisms of enhanced CV risk, and the relationship between gout, systemic inflammation, and impaired vascular health.

Methods: Subjects underwent endothelial cell harvesting and collection of venous blood for plasma. Endothelial harvesting
was performed in the NYU Clinical Research Center using a standard 20-gauge angiocatheter inserted into the brachial vein
using aseptic technique. Three 0.018-inch diameter J-shaped wires were advanced sequentially, 4cm beyond the end of the
angiocatheter, to scrape venous endothelial cells from the intima. Harvested endothelial cells were processed for RNA
extraction and pro-inflammatory transcript analysis. Endothelial transcript expression was assessed by RT-qPCR for
expression of pro-inflammatory and activation.

Results: Eight subjects (four gout and four controls) were included in the final analysis. Demographics were similar between
the two groups, except that gout patients had a higher mean BMI compared with controls. We observed a significant differ-
ential in the genes expressed in endothelial cells of controls compared with gout patients (Figure 1). There were 89 genes
upregulated in gout subjects but not controls, and 55 genes upregulated in controls but not in gout patients. Transcripts

Baseline Demographics

Volcano plot showing genes upregulated and downregulated in endothelial cells of gout subjects compared with controls.
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upregulated in the gout subjects included several also observed in systemic lupus erythematosus, viral myocarditis, and
hypertrophic cardiomyopathy gene sets, including CD86, TGF-β, and CASP9, all pro-inflammatory and/or pro-autoimmune
proteins.

Conclusion: Based on harvested endothelial cells, gout patients appear to demonstrate a differential endothelial cell activa-
tion phenotype, potentially associated with inflammation and immunity, compared with non-gout controls. Whether this dif-
ference contributes to increased CV risk in gout patients deserves further study.

Disclosure: M. Toprover: Horizon Pharma, 1; B. Shah: NovoNordisk, 1, 5, Philips Volcano, 1; K. Drenkova: None;
M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma Pharmaceuticals, 5;
M. Garshick: Agepha, 2, Bristol-Myers Squibb(BMS), 2, Horizon Pharma, 2, Kiniksa, 2.

Abstract Number: 1090

Hepatic Fibrosis Before and During Intensive Urate-lowering with
Pegloticase in the Presence and Absence of Methotrexate Co-therapy

Naomi Schlesinger1, Katie Obermeyer2, Lissa Padnick-Silver2, Brian LaMoreaux3 and Peter Lipsky4, 1University of Utah,
Salt Lake City, UT, 2Amgen, Inc., Thousand Oaks, CA, 3Amgen, Inc., Deerfield, IL, 4AMPEL BioSolutions, Charlottesville, VA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is associated with non-alcoholic fatty liver disease (NAFLD),1 with elevated serum urate
(SU) and high flare frequency (≥3 flares/yr) contributing.2 The Fib-4 index, calculated from liver enzyme levels, platelet count,
and age,3 assesses liver fibrosis risk (Low: 0-1.3, Moderate: >1.3 to < 2.67, High: ≥2.674). Sustained SU-lowering with
pegloticase monotherapy significantly reduced Fib-4 scores, implying a possible effect on NAFLD progression.5 Methotrex-
ate (MTX) is now recommended as co-therapy to pegloticase6 to increase response rate and decrease infusion reaction risk
(MIRROR RCT, NCT03994731).7 However, MTX can have liver-related adverse effects.8 Here, we examine Fib-4 during
pegloticase therapy with and without MTX co-therapy.

Heatmap comparing differential gene expression in gout subjects and controls. Red = increased expression; blue – decreased expression.
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Methods: MIRROR RCT participants with ≥1 pegloticase infusion and sufficient laboratory data were included. All had
uncontrolled gout (SU ≥7 mg/dL, oral ULT failure/intolerance, and tophi, ≥2 flares/yr, and/or gouty arthritis) and up to
52 wks of pegloticase (8 mg infusion every 2 wks) with either 15 mg oral MTX/wk or placebo. First infusion (Day 1) occurred
after a 2-wk MTX Tolerance period and a 4-wk MTX/placebo (PBO) Run-in. Baseline was prior to MTX exposure (Wk -6).
Laboratory measures were obtained at Screening (≤6 wks before baseline) and predefined points during Tolerance (Wk -
6), Run-in (Wks -4, -2), and Treatment (Day 1; Wks 6, 14, 22, 24, 36, 52). Only on-therapy data were included in analysis.

Results: 96 received pegloticase+MTX (92% men, 56.0±12.5 yrs, BMI: 32.8±5.6 kg/m2, gout duration: 13.7±10.7 yrs);
49 pegloticase+PBO (86% men, 52.6±12.3 yrs, BMI: 33.0±7.9 kg/m2, gout duration: 14.4±10.9 yrs). At baseline, Fib-4
was 1.1±0.6 in the MTX group and 0.9±0.5 in the PBO group. Fib-4 did not meaningfully change from baseline in either
group through Wk 24 (mean change MTX: +0.01±0.35, PBO: +0.05±0.44) or Wk 52 (+0.13±0.63, +0.09±0.30), but PBO
group numbers were small later in therapy (Figure). At baseline, 28.3% (41/145) had Fib-4 >1.3. Similar findings were
observed in these patients at risk for liver fibrosis (mean change: Wk 24, MTX: -0.12±0.46 [n=25], PBO: -0.62±0.51 [n=2];
Wk 52: +0.10±0.75 [n=19], -0.33 [n=1]).

Conclusion: In agreement with prior data,5 sustained SU lowering with pegloticase showed Fib-4 stability through Wk 24 of
therapy. In MIRROR RCT, stability persisted through Month 12 with and without MTX co-therapy. Importantly, 28.3% of

Figure. Change from baseline in the Fib-4 index during pegloticase treatment in the presence and absence of MTX co-therapy. Findings in all
patients (Top) and those with suspected liver fibrosis (baseline Fib-4 >1.3, Bottom) are shown. Of note, the number of patients in the pegloti-
case+PBO group were low later in therapy, particularly in the baseline Fib-4 >1.3 subgroup. MTX, methotrexate; PBO, placebo. Analysis included
data of patients actively on pegloticase treatment. Error bars represent standard deviation.
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patients had elevated Fib-4 at baseline; these subjects also had Fib-4 stability through Wk 52 of treatment. Consistent with
overall MIRROR RCT findings,9 these data suggest MTX hepatic tolerance through Month 12 of pegloticase therapy with or
without MTX co-therapy.

References
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Disclosure: N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shanton, 1, sobi, 1;
K. Obermeyer: Amgen, Inc., 3, 12, Stockholder; L. Padnick-Silver: Amgen, Inc., 3, 12, Stockholder; B. LaMoreaux:
Amgen, Inc., 3, 12, Stockholder; P. Lipsky: None.
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Mapping Monosodium Urate Crystal Deposition Within Joints in
Tophaceous Gout: A Dual Energy CT Study

Chamaya De Silva1, César Díaz2, Gregory Gamble3, Anne Horne3, Anthony Doyle3, Lisa Stamp4 and Nicola Dalbeth3,
1Health NZ Waitemata, Auckland, New Zealand, 2Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 3University of
Auckland, Auckland, New Zealand, 4University of Otago, Christchurch, Christchurch, New Zealand

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In gout, monosodium urate (MSU) crystal deposition occurs preferentially at certain joints,
most frequently the first metatarsophalangeal (MTP) joint. Dual energy CT (DECT) allows visualization of MSU crystals. The aim
of this DECT study was to map the distribution of MSU crystal deposition within the MTP joints in people with tophaceous gout.
The study hypothesis was that MSU crystal deposition is evenly distributed within the joint in tophaceous gout.

Methods: Bilateral feet DECT scans of 124 people with tophaceous gout (57%male, mean disease duration 21 years, 98% on
urate-lowering therapy, mean serum urate 6.9mg/dL) were analyzed. All participants met the ACR/EULAR 2015 classification
criteria for gout. The metatarsal head and phalangeal base of each MTP joint was analyzed by dividing each bone into four
quadrants (dorsal, plantar, medial, and lateral) as described by Pecherstorfer et al (ACROpen Rheumatology 2020). Each bone
quadrant was scored for the presence or absence of MSU crystal deposition (eight sites per joint, 80 sites per participant).
MSU crystal deposition was considered present if in contact with or directly adjacent (within 1mm) to bone or cartilage in at
least two planes. All images were analyzed independently by two trained readers (inter-reader kappa 0.78 and percentage
agreement 98.9%), and differences between readers was resolved by image review. Data was analyzed using general estimat-
ing equations undertaken to adjust for the likely closer agreement between bones in the same individual.
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Results: There was marked variation in MSU crystal deposition across the analyzed sites (Figure). The medial quadrant of
the 1st metatarsal head was most affected (57%) and significantly more affected than any other analyzed site. The next most
common affected sites were the plantar quadrants of the 1st and 2nd metatarsal heads and medial quadrant of the
1st phalangeal base (all >30%). MSU crystal deposition was very rare in the phalangeal base of the 3rd and 4th MTP joints,
particularly the lateral quadrants (1%). Across all joints, there was more MSU crystal deposition at the 1st MTP joint com-
pared to other joints, at the metatarsal head compared to the phalangeal base, and at the plantar and medial quadrants
compared to other quadrants (P< 0.001 for all comparisons).

Conclusion: In people with tophaceous gout, MSU crystal deposition is not evenly distributed. There is marked lack of uni-
formity with preferential sites of deposition not only between different joints, but also within joints. Several biological mecha-
nisms may explain these findings, including the influence of localized tissue planes, temperature or microtrauma.

Disclosure: C. De Silva: None; C. Díaz: None; G. Gamble: None; A. Horne: None; A. Doyle: None; L. Stamp: Upto-
date, 9; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6,
JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics,
2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 1092

Chronic Kidney Disease Is Associated with Increased Glucose Uptake-
associated Metabolic Activity of Visceral Adipose and Subcutaneous
Adipose Tissue in Gout Patients

Shunya Kaneshita1, Sho Fukui2, Soheil Niku3, KWANGHOON LEE4, Ernest Belezzuoli3, Robert Terkeltaub5 and Monica
Guma6, 1UCSD, Miyazu city, Kyoto, Japan, 2Brigham and Women’s Hospital, Brookline, MA, 3UCSD, La Jolla, 4UCSD, San
Diego, CA, 5Retired, San Diego, CA, 6UCSD, La Jolla, CA
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Figure. Heatmap showing the percentage (95% CI) of participants with MSU crystal deposition. PB: phalangeal base, MH: metatarsal head.
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Background/Purpose: Gout, a condition characterized by elevated uric acid levels, is linked to multiple complications,
including coronary artery disease, hypertension, and type 2 diabetes mellitus. It is also associated with obesity and an
increased risk of chronic kidney disease (CKD) progression. Recent research suggests a connection between adipose tis-
sue and CKD progression, but the specific metabolic changes in adipose tissues in gout and their role in renal disease
remain unclear. This study aims to evaluate the 18F-FDG standardized uptake value (SUV) by PET/CT in visceral adipose tis-
sue (VAT) and subcutaneous adipose tissue (SAT) in patients with and without gout. Additionally, it seeks to determine
whether glucose uptake-related metabolic activity in VAT and SAT predicts CKD worsening.

Methods: We used ICD-10 codes from the University of California San Diego (UCSD) patient database to identify patients
with gout and controls, forming a cohort of individuals who underwent PET-CT scans. The mean VAT and SAT SUVmax
were measured using 18F-FDG PET/CT and adjusted for potential confounders using inverse probability weighting (IPW)
analysis. We also employed multivariable linear regression and Pearson correlation analysis to identify factors associated
with increased SUV in patients with gout and to analyze changes in estimated glomerular filtration rate (eGFR) after PET
imaging.

Results: The study included 221 patients, with 120 diagnosed with gout. The mean age of the cohort was 69.62 years (SD =
11.82), and 38.5% (n = 85) were female. After IPW, patient characteristics were well-balanced between the gout and non-
gout patients. In the IPW adjustment, the mean VAT and SAT SUVmax were significantly higher in patients with gout (mean
VAT SUVmax: β coefficient = 0.094, 95% CI = 0.039 to 0.148, p < 0.001; mean SAT SUVmax: β coefficient = 0.063, 95% CI
= 0.008 to 0.118, p = 0.024) (Table 1). Multivariable linear regression revealed that Stage 3 or higher CKD was associated
with significantly higher mean VAT and SAT SUVmax in gout patients (mean VAT SUVmax: β coefficient = 0.067, 95% CI
= 0.006 to 0.128, p < 0.05; mean SAT SUVmax: β coefficient = 0.068, 95% CI = 0.022 to 0.115, p < 0.05). eGFR inversely

Comparison of mean VAT and SAT SUVmax in gout patients and controls using IPW-adjusted linear regression analysis

Scatter plot of eGFR at the PET/CT and mean VAT or SAT SUVmax in gout patients
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correlated with mean VAT and SAT SUVmax in gout patients, although the correlation with VAT SUVmax was not significant
(mean VAT SUVmax: r = −0.16, 95% CI = −0.33 to 0.03, p = 0.095; mean SAT SUVmax: r = −0.33, 95% CI = −0.49 to
−0.16, p < 0.001). (Figure 1) Additionally, in gout patients with CKD Stage 3 or higher, higher mean VAT and SAT SUVmax
were associated with a decrease of eGFR in five years post-18F-FDG PET/CT (mean VAT SUVmax: β coefficient = −0.90,
95% CI = −2.28 to 0.47; mean SAT SUVmax: β coefficient = −1.90, 95% CI = −3.62 to −0.18) (Table 2).

Conclusion: The study found that glucose uptake-associated metabolic activity in visceral and subcutaneous adipose tis-
sue is elevated in gout patients. This increased metabolic activity may be related to the severity and progression of CKD
among patients with both gout and CKD, highlighting a potential pathophysiological link that warrants further investigation.

Disclosure: S. Kaneshita: None; S. Fukui: None; S. Niku: None; K. LEE: None; E. Belezzuoli: Astellas Pharma, 6, 12,
cardiovascular product line; R. Terkeltaub: Acquist, 1, Astra-Zeneca, 2, BGP Bio, 2, Fortress, 2, G-CAN, 12, Non-
salaried President of nonprofit gout research networking foundation, Generate Biomedicines, 2, Horizon, 2, Inozyme,
1, Jiangsu Atom Bioscience, 2, LG Chem, 2, Selecta Biosciences, 2, Synlogic, 2; M. Guma: regeneron, 3, sonoma, 5.

Abstract Number: 1093

Risk of Dementia in Patients with Gout: Potential Impact of Survival Bias

Joshua Baker1, Lindsay Helget2, chung-Chou Chang3, Bryant England2, Brian Coburn1, Harlan Sayles2, Punyasha Roul4

and Ted Mikuls2, 1University of Pennsylvania, Philadelphia, PA, 2University of Nebraska Medical Center, Omaha, NE,
3University of Pittsburgh, Pittsburgh, PA, 4UNMC, Omaha, NE

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Prior studies reported a lower risk of dementia among patients with gout suggesting that hyperuri-
cemia might play a neuroprotective role. However, risk estimates for dementia can be biased for exposures that are associ-
ated with a higher risk of death and require greater consideration of the potential for survival bias and competing risks (Chang
et al.). We evaluated the risks of dementia for patients with gout, compared to controls, stratifying by age to evaluate the
potential impact of survival bias. We hypothesized that any protective effect of gout would be of greater magnitude at
older ages.

Methods: Patients with gout and matched controls (up to 1:10 based on age, sex, index date, and year of VA enrollment)
were identified within the VA Corporate Data Warehouse using validated algorithms. Demographics, medications, comor-
bidities, and healthcare utilization over the past year were extracted from medical record data. Several pre-specified patient
characteristics and any additional characteristics that differed between groups (standardized difference >0.05) were

Association of mean VAT and SAT SUVmax with eGFR slope post 18F-FDG PET/CT among gout patients with CKD Stage 3 or higher: a linear
regression analysis
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included in regression models. We required the youngest age category to have at least 10% of the total events. Cox propor-
tional hazards models evaluated the association between gout and the risk of dementia, censoring for death or loss to
follow-up. A pre-hypothesized interaction between gout status and age category was tested and illustrated.

Results: The analysis included 533,465 patients with gout and 4,935,717 controls. There were 417,459 incident cases of
dementia over 46,131,189 person-years of follow-up. Patients with gout were significantly different from controls in many
characteristics considered in analysis. In adjusted models, the risk of dementia was lower for patients with gout [HR: 0.79
(95% CI: 0.78, 0.79) p< 0.001]. However, the risk estimate varied by age group, with a lower HR for oldest age group
[HR: 0.76 (0.74, 0.77) p< 0.001] compared to the youngest [HR: 0.87 (0.84, 0.89), p< 0.001] (p for interaction < 0.001) (Fig-
ure). The effect approached a HR of 1 at an index age of 40. In stratified models, the HR for other known risk factors also
varied by age category. For example, smoking was more strongly associated with dementia in the youngest age group
[HR: 1.46 (1.42,1.50), p< 0.001] compared to the oldest age group [HR (95% CI): 1.13 (1.11, 1.15) p< 0.001].

Conclusion: The estimate of association between gout and dementia varied widely by age, with a more protective effect of
gout noted at older ages. While this could reflect modification of the causal effects of gout by age, these observations are
also what would be expected in the presence of survival bias. Individuals with or at risk for gout that die prematurely may also
be the most likely to have developed dementia, had they survived long enough. These results call into question prior literature
in this area and suggest that more advanced methods to appropriately account for the competing risk of death are needed
to accurately assess the causal risks of gout and hyperuricemia in epidemiologic studies.

Figure: Adjusted hazard ratios for the risk of dementia in patients with gout relative to patients without gout by age of index gout diagnosis. The
hazard ratios are predicted from a regression model that included a significant gout x age x age 3-way interaction term). The risk estimate for gout
varies by age, with a more protective hazard ratio at older ages. Models adjusted for gender, BMI category, Rheumatic Disease Comorbidity Index,
hospitalizations in prior year, emergency visits in prior year, ambulatory visits in prior year, smoking status, depression, diabetes, lung disease,
hypertension, stroke, myocardial infarction, other cardiovascular disease, ulcer or stomach problem, hearing loss, cancer, alcohol abuse, sleep
apnea, NSAID use, diabetes medication use, cholesterol medication use, glucocorticoid use, anti-hypertensive use, diuretic use, central nervous
system related therapies, and opioid use.
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Chang CC, et al. Smoking, death, and Alzheimer disease: a case of competing risks. Alzheimer Dis Assoc Disord. (2012)

Disclosure: J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; L. Helget: None; c. Chang: None;
B. England: Boehringer-Ingelheim, 5;B. Coburn: None;H. Sayles: None;P. Roul: None; T.Mikuls: Elsevier, 9, Horizon
Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Longitudinal Analysis of Serum Urate in Prediabetic Phase
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Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital, Division of Rheumatology, Inflammation, and
Immunity, Boston, MA, 3Brigham and Women’s Hospital, Brookline, MA, 4Brigham and Women’s Hospital, Newton, MA
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Session Type: Poster Session B
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Background/Purpose: More than 460 million people worldwide are currently living with prediabetes, a condition that not
only predisposes individuals to diabetes (DM) but also to hyperuricemia. Despite the well-established association between
prediabetes and hyperuricemia, knowledge about serum urate (SU) trends during the prediabetic phase is limited. Therefore,
we assessed the longitudinal changes of SU in individuals with prediabetes.

Methods: We conducted a longitudinal study using electronic health records from Mass General Brigham (2007-2022) to
examine SU levels during the prediabetic phase. The study included patients aged ≥18 years with prediabetes, defined by
an initial hemoglobin A1c (HbA1c) level between 5.7% and 6.4%, and no prior HbA1c ≥6.5%. The first qualifying HbA1c
measurement was the index date. Patients were excluded if they had a history of DM, gout, or used colchicine or urate-
lowering therapies within the exclusion window (2005 to the index date). A minimum of 365 days of data before index date
and at least one SU test before and after the diagnosis were required.

During follow-up, patients were censored if they developed DM or gout (≥2 ICD codes for gout and/or a gout-specific med-
ication with one diagnostic code). Follow-up continued from the index date until DM onset, gout diagnosis, loss to follow-up,
end of the study period, or death. The primary outcome was the trend of SU levels during follow-up, estimated with a multi-
variable mixed-effects model. We also examined SU variations in subgroups stratified by age, sex, body mass index (BMI),
and HbA1c.

Results: Out of 25,526 individuals with prediabetes, 1,521 met the SU cohort requirements, contributing to 6,832 SU
observations. At baseline, median age was 63 years and 40% were female. Median values were SU 6.3 mg/dL, HbA1c
5.9% and BMI 30 kg/m2. Medication use included aspirin (8%), losartan (2%), and diuretics (8%). Regarding comorbid con-
ditions, hypertension was present in 33% of the patients, dyslipidemia in 21%, and chronic kidney disease in 5%.

In general, mean SU levels increased during the study follow-up (Figure 1). Older age, male sex, greater BMI, and higher
HbA1c were significant predictors of increased longitudinal SU levels (Table 1). In subgroup analyses, individuals aged
≤60 years consistently had lower SU levels compared to those >60 years (β = -0.66; 95% CI: -0.85, -0.48; p < 0.001). Sim-
ilarly, females had lower SU levels than males, with an effect size of -0.94 mg/dL (β = -0.94; 95% CI: -1.12, -0.76; p < 0.001).
Adults with a BMI ≥30 kg/m2 presented higher SU levels than those with a BMI < 30 kg/m2, with a 0.50 mg/dL increase in SU
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levels for each unit increase in BMI (β = 0.50; 95% CI: 0.32, 0.68; p < 0.001). Individuals with HbA1c levels from 6.1% to
6.4% exhibited higher SU levels compared to those HbA1c from 5.7% to 6.0% (β = 0.24; 95% CI: 0.05, 0.43; p = 0.010)
(Figure 2).

Conclusion: Among individuals with prediabetes, older age, male sex, greater BMI, and higher HbA1c were significant pre-
dictors of increased SU over time. These longitudinal trends in SU, support the potential for early intervention during the pre-
diabetic phase, possibly reducing gout risk.

Estimated serum urate levels over time using a multivariable mixed-effects linear regression model with random intercept.
Time in years represents intervals from the index date, up to seven years. The model adjusted for age, sex, race, BMI,
HbA1c, creatinine, aspirin, losartan, and diuretic use. The marginsplot shows longitudinal marginal predicted serum urate
levels. The table below indicates the number of observations per year. SU, serum urate; BMI, body mass index; HbA1c,
hemoglobin A1c.

A multivariable mixed-effects linear regression model with a random intercept estimated serum urate levels over time. The
model adjusted for age, sex, race, BMI, HbA1c, creatinine, hypertension, CKD, dyslipidemia, aspirin, losartan, and diuretics
(hydrochlorothiazide, furosemide, chlorthalidone). CI, confidence intervals; BMI, body mass index; HbA1c, hemoglobin A1c;
CKD, chronic kidney disease.
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Panels A-D show marginal SU levels by age, sex, HbA1c, and BMI using a mixed-effects linear regression model with a ran-
dom intercept. Time spans up to seven years from the index date. Each model adjusted for sex, race, BMI, HbA1c, creati-
nine, diuretics, aspirin, and losartan, incorporating interactions with time. The plots illustrate SU levels for each subgroup.
Tables at the bottom display annual observation counts. SU, serum urate; BMI, body mass index; HbA1c, hemoglobin A1c.

Disclosure: J. Marrugo: None; L. Santacroce: None; M. Paudel: UnitedHealth Group, 11; S. Fukui: None;
S. Tedeschi: Alexion, 2, Avalo Therapeutics, 2, Merck, 2, Novartis, 2;D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9.
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Background/Purpose: Hyperuricemia is considered the most important risk factor for developing Gout, the most common
adult inflammatory arthritis. Hyperuricemia is defined by a serum urate (SU) level exceeding urate solubility ≥ 6.8 mg/dl, at
which monosodium urate crystals begin to precipitate. A study from 1987 described a cohort of approximately 2,000
healthy men who were followed for 15 years with serial measurement of SU levels. The annual incidence rate of gout was
(0.1, 0.5, 4.9 percent) with prior SU levels of (< 7; 7-8.9; 9 mg/dl or more), respectively. A more recent study showed the
15-year cumulative incidence of gout in individuals with hyperuricemia ranged from 1.1% for SU < 6mg/dL to 49% for SU
≥10mg/dL. In this study, we aim to explore the incidence of gout among individuals with hyperuricemia over time using a
large-scale cohort dataset.

Methods: Data was extracted from the Clalit Health Services national patient database between January 2007 and
December 2022. We included adults with at least two SU measurements of more than 6.8 mg/dL. Patients with prior gout
diagnoses or urate-lowering medications were excluded. The primary outcome was gout diagnosis, according to ICD-9
diagnosis, for at least 90 days after the second record of hyperuricemia (SU >6.8 mg/dl). Individuals were divided into four
quartiles according to their second SU level. Survival analysis using Cox regression was performed to describe the dynamics
of gout incidence across the four quartiles.

Results: 301,385 individuals were defined as having hyperuricemia, of which 15,055 (5%) were diagnosed with gout. There
were 75,346 patients with hyperuricemia in each quartile. The mean and median of the second SU level of each quartile were
6.95/6.96 mg/dl, 7.20/7.20 mg/dl, 7.58/7.60 mg/dl, and 8.62/8.38 mg/dl, accordingly. Individuals with hyperuricemia from
the highest SU quartile showed the steepest linear decline rate of gout-free survival (log-rank test PV< 0.0001). Thirteen per-
cent (13%) of individuals in the highest SU quartile developed gout over 10 years, translating into an annual incidence rate of
gout of 1.3 percent (in that fourth quartile). In a multivariate analysis, SU level, BMI, age, and sex were all statistically signifi-
cantly associated with gout-free survival.

Conclusion: The annual incidence rate of gout was 1.3 percent (1.3%) in the highest SU quartile of individuals with hyperuri-
cemia derived from a large dataset

Time-dependent probability of remaining gout-free among individuals with hyperuricemia divided into four quartiles according to their second SU
level. Individuals with hyperuricemia from the highest SU quartile showed the steepest linear decline rate of gout-free survival (log-rank test
PV<0.0001)
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Disclosure: S. Brikman: AbbVie/Abbott, 1, Pfizer, 12, Support for registering ACR/EULAR meeting; A. Bieber: Abb-
Vie/Abbott, 1, AstraZeneca, 1, Eli Lilly, 1, Novartis, 1; L. Serfaty, MA: None; R. Abuhasira, MD, PhD: None;
N. Rappoport: None; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shanton, 1, sobi, 1.
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Center, Clalit Health Services, Raanana, Israel

SESSION INFORMATION
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Background/Purpose: Hyperuricemia (HU) is considered the most important factor preceding Gout. Yet, only a portion of
hyperuricemic people develop Gout. Using a machine learning modeling with multiple variables may shed light on this phe-
nomenon. The purpose of this study is to explore a multi factorial prediction model for gout of hyperuricemic people.

Methods: Data was extracted from Clalit Health Services national database. We included adults with at least two serum uric
acid measurements of more than 6.8 mg/dL Patients with prior gout diagnoses or serum urate lowering medications were
excluded. The primary outcome was gout diagnosis according to ICD-9 diagnosis recorded. A machine learning model,
specifically XGBoost, was developed to predict gout development. Feature selection methods were used to identify relevant
variables. The model’s performance was evaluated using receiver operating characteristic area under the curve (ROC AUC)
and precision-recall AUC. Patients’ demographic characteristics, laboratory results, and medication records were used to
train a risk prediction model. The model was split to train and test at a ratio of 80%-20% and evaluated using 5-cross valida-
tion. Feature selection methods were used to identify relevant variables.

Results: 301,385 individuals were defined as hyperuricemic of which 15,055 (5%) were diagnosed with gout. A 125 variable
model was created using XGBoost model which demonstrated strong performance with a ROC-AUC score of 0.781 (95%
CI 0.78-0.784, Figure 2A) and a precision-recall- AUC of 0.208 (95% CI 0.195-0.22, Figure 2B). NPV was 97.8%. Of the
125 features incorporated in the model, 7 were demographic, 10 were laboratory results of which 5 regraded serum uric
acid, 22 were comorbidities and 86 were drugs. Interestingly, some of the features and not globally generalizable such as
specific district location, and ethnicity. Altogether five different ways to measure SUA were used including first and second
mean, maximum, minimum, median and last before outcome. When taking two of the 125 features: age and second mean
SUA, we were able to see that 23.25% of patients less than 50 years old with SUA between 9 and 12 mg/dl developed gout,
which is by itself a high incidence rate. Age by itself revealed a non-linear fashion of gout risk, considering age and BMI
yielded a relation demonstrating a pick in the 6th decade of life of both BMI and gout incidence, and lower incidence of gout
among elderly (age >80) with lower BMI.

Using this machine learning modeling for prediction gout yielded multiple variables which may lead to the investigation of
multiple associations affecting progression to gout.
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Conclusion: Using this machine learning modeling for prediction gout yielded multiple variables which may lead to the inves-
tigation of multiple associations affecting progression to gout.

Disclosure: S. Brikman: AbbVie/Abbott, 1, Pfizer, 12, Support for registering ACR/EULAR meeting; L. Serfaty, MA:
None; R. Abuhasira, MD, PhD: None; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2,
shanton, 1, sobi, 1; N. Rappoport: None; A. Bieber: AbbVie/Abbott, 1, AstraZeneca, 1, Eli Lilly, 1, Novartis, 1.

Abstract Number: 1097

CERT Score as a Potential Tool to Predict Cardiovascular Risk in Gout and
Hyperuricemia
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1st Faculty of Medicine, Charles University and General University Hospital in Prague, Czech Republic, Prague,
Czech Republic, 2Laboratory for Inherited Metabolic Disorders, Department of Clinical Biochemistry, University Hospital
Olomouc and Faculty of Medicine and Dentistry, Palacký University Olomouc, Olomouc, Czech Republic, Olomouc,
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Background/Purpose: Asymptomatic hyperuricemia and gout are two clinical conditions associated with a high risk of car-
diovascular events and mortality. Recent data suggest that the number of patients presenting with gout, under the age of
40 years (early-onset), is increasing, and these early-onset patients may have different clinical signs and co-morbidities from

Gout probablility by age and average BMI

Number of patients with gout according to age and SU levels
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those who present with gout at a later age. A coronary Event Risk Tool (CERT) based on the measurement of selected
plasma ceramides is reliable and predictive for cardiovascular disease-related events and death with prognostic perfor-
mance beyond traditional risk factors1. As our recent study demonstrated systematic lipidome dysregulation in patients with
gout and hyperuricemia2, the question emerged whether altered lipidomic profiles can assess the cardiovascular disease
(CVD) risk in gout and hyperuricemia.

Methods:Our cohort, previously reported, consisted of plasma samples from 94 patients with asymptomatic hyperuricemia
(77% ≤ 40 years), 196 patients with gout (59% ≤ 40 years), and a control group of 53 normouricemic individuals2. We rea-
nalyzed lipid extracts using a targeted LC-MS method3. The CERT score was calculated using an established methodology
that transforms ceramide concentrations to a 12-point scale. The CERT score of 10-12 (high risk) compared to 0-2 (low risk)
is associated with a 4.3/4.2/6.0-fold increase in CVD-related death (5.1/11.4/9.4% risk in 13/5/1 years) when comparing pri-
mary prevention/coronary artery disease patients/acute coronary syndrome patients, respectively. All participants were fully
informed about the study’s goals, written informed consent was obtained before enrolment, and all procedures were per-
formed following the Declaration of Helsinki.

Results: We observed a significant increase in the CERT score in gout patients and in hyperuricemic patients compared to
controls. There was also a gradual increase in the median CERT score with increasing age (P< 0.0001). The increased and
high-risk CERT score (≥7) was 2-fold and 5.5-fold more frequent in hyperuricemic and gout patients, respectively, relative to
controls. Our data also show an increase of the C-reactive protein as median values of 0.8/1.6/3.4 mg/ml in controls/hyper-
uricemia/gout, respectively, consistent with the association of chronic inflammation and cardiovascular risk in rheumatic
diseases.

Conclusion: A significantly higher CERT score was found in patients with gout and hyperuricemia (even in early-onset ≤
40 years), suggesting a strong correlation with an increased risk of CVD (P< 0.0001). Prediction tools incorporating the
CERT score could be proposed for cardiovascular disease risk stratification in patients with hyperuricemia and gout, but
its use in practice needs further evaluation.

References:

1. Laaksonen R, et al. Eur Heart J 2016; 37: 1967-76.
2. Kvasnička A, et al. Arthritis Res Ther 2023; 25: 234.
3. Kauhanen D, et al. Anal Bioanal Chem 2016; 408: 3475-83.
Funded by: Ministry of Health, Czech Republic, NU22-01-00465 and MH CZ: DRO (FNOL 00098892).

Disclosure: B. Stiburkova: None; A. Kvasnička: None; B. Pisklakova: None; J. Rozhon: None; K. Pavelka: AbbVie/
Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6; D. Friedecky: None.
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Carlos Gonzalez14, Javier García15, Javier Llorca16, Miguel Angel Gonzalez-Gay17 and Mariano Andres18, and CARMA
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Background/Purpose: The role of concurrent hyperuricemia as a cardiovascular risk factor in patients with chronic inflam-
matory arthritis (CIA) has yet to be studied. We aim to determine whether hyperuricemia might favor the occurrence of car-
diovascular events in patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), or ankylosing spondylitis (AS) enrolled in
the Spanish CARdiovascular in rheuMAtology (CARMA) prospective registry.

Methods: Post-hoc analysis of the CARMA project, a 10-year prospective study of the occurrence of cardiovascular
events in patients with CIAs (RA, AS, or PsA) attending outpatient rheumatology clinics from 67 Spanish hospitals.
The study spanned from 2010 to 2022, with a two-year recruitment, and included four subsequent visits at 2.5,
5, 7.5 and 10 years. Blood tests were performed at baseline, including serum urate (SU) levels; hyperuricemia was
defined as SU levels above 6.8 mg/dL. Both were the primary study explanatory variables. On the follow-up, the
10-year cumulative incidence of major cardiovascular events (MACE) was registered, in detail, angina, ischemic heart
disease, stroke and transient attacks, renal failure due to arteriosclerotic causes, heart failure, and peripheral arterial
disease.

We built a multiple logistic regression model, adjusted for age, sex, traditional cardiovascular risk factors, renal disease, and
established cardiovascular disease. The results were reported as odds ratios (OR), 95% confidence intervals (95%CI), and P
values. The results were later stratified upon the type of CIA.

Results: Out of 1552 participants, 174 (11.2%) were classified as hyperuricemic, 39 (6.9%) with RA, 78 (15.5%) with AS,
and 57 (11.8%) with PsA. Mean SU levels (SD) of the entire cohort were 5.0 (2.3) mg/dL (4.6 (3.1), 5.3 (1.5), and 5.1 (2.0),
in RA, AS, and PsA, respectively).

After ten years, 233 MACEs were recorded, 49 (21.0%) occurring in patients with hyperuricemia. By type of
arthritis, 14 events (28.6%) occurred in the RA population with hyperuricemia, 23 (46.9%) in AS, and 12 (24.5%)
in PsA.

Tables 1 and 2 show the association analysis between baseline urate variables and the occurrence of MACEs and their
subtypes. Hyperuricemia, as a dichotomous variable, was independently associated with a higher risk of MACEs. It was
confirmed as an independent cardiovascular risk factor (OR 2.06), individually with a trend to a higher risk of vascular
kidney disease. Despite being associated in the bivariate analyses, SU levels were not finally linked to the development
of MACEs.
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When stratified by the type of arthritis, the risk by hyperuricemia persisted increased only in patients with AS (OR 4.02,
95%CI 1.96-8.24), with no significant impact on RA (OR 1.85, 95%CI 0.76-4.49) nor PsA (OR 0.94, 95%CI
0.39-2.26).

Conclusion: In a 10-year prospective cohort, hyperuricemia at baseline and not continuous SU levels showed a prognostic
impact on developing cardiovascular events in patients with CIAs, especially in those suffering from AS. Our findings rein-
force the need to address comorbidities in this setting adequately.

Disclosure: A. Avilés: None; Z. Plaza: None; F. S�anchez-Alonso: None; S. Castañeda: Bristol-Myers Squibb(BMS),
2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; B. fernandez-Gutierrez: None; C. Díaz: None;
P. Font: None; O. Martinez: None; E. Giner: None; J. Senabre: None; A. Rueda: None; A. Perez: None; G. Sanchez:
None; C. Gonzalez: None; J. García: None; J. Llorca: None; M. Gonzalez-Gay: None; M. Andres: Grunenthal,
5, Menarini, 6.
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Abstract Number: 1099

Distinct Metabolomic Signatures of Insulinemia and Incident
Gout Risk: A Prospective Cohort Study Among Women

Sharan Rai1, Hyon K. Choi2, Chio Yokose1 and Natalie McCormick1, 1Massachusetts General Hospital, Boston, MA,
2Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout and the metabolic syndrome frequently coexist. Intravenous insulin has been shown to raise
serum urate levels in physiologic studies, and a Mendelian Randomization study showed a causal role of fasting insulin on
the risk of hyperuricemia and gout.1 Moreover, a hyperinsulinemic diet has been associated with a nearly two-fold higher
gout risk,2 although the underlying mechanisms linking this diet with gout are not fully clear. Large-scale analyses of metab-
olites may be useful to evaluate metabolic responses to diet. We prospectively examined the associations of 3 distinct meta-
bolomic signatures of insulinemic diet and plasma C-peptide with incident gout risk among US women, a key understudied
subgroup with an increased comorbidity burden.

Methods:We analyzed data from 5,936 women from the Nurses’ Health Study with metabolite data who were free of gout
at baseline. Diet, covariate data, and new cases of physician-diagnosed gout were collected by validated questionnaires
every 2-4 years. We calculated an empirical dietary index for hyperinsulinemia (EDIH)3 for each woman, with higher scores
indicating a higher insulinemic tendency. To evaluate the interplay between the EDIH, plasma metabolome, and gout, we
examined 3 distinct metabolomic signatures constructed using elastic net regression.4 These 3 signatures included metab-
olites that were predominantly associated with: (1) the EDIH dietary score, regardless of the metabolites’ association with
C-peptide (i.e., EDIH-only signature); (2) C-peptide (insulin resistance marker), regardless of the metabolites’ association
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with diet (i.e., CPEP-only signature); and (3) a combination of both the EDIH and C-peptide (i.e., combined signature). We
used multivariable Cox models to evaluate the associations between each metabolomic signature and incident gout.

Results: We ascertained 228 cases of incident gout over 26 years. In our multivariable-adjusted models (including BMI
adjustment), women in the highest EDIH quartile had 1.57-times (95% CI 1.04, 2.36) greater gout risk, compared with the
lowest quartile (Table). We observed strong positive associations with gout risk for the EDIH-only (HR for extreme quartiles
2.12; 95% CI 1.35, 3.32) as well as the CPEP-only (3.48 [2.14, 5.64]) metabolomic signatures. Greater scores for the com-
bined signature were also associated with higher gout risk (2.24 [1.47, 3.42]). The association between the EDIH (diet) and
gout was attenuated after adjusting for any metabolomic signature (HR for extreme quartiles 1.30 [0.85, 2.00], 1.37 [0.90,
2.07], and 1.40 [0.92, 2.12] after adjusting for the EDIH-only, CPEP-only, or combined signatures, respectively), suggesting
that these metabolomic profiles are highly reflective of dietary insulinemic intake.

Conclusion: These novel metabolomic signatures of an insulinemic diet were each strongly associated with gout risk, provid-
ing further support for this extrinsic, modifiable driver of insulin resistance in gout risk, and as a potential target for intervention.

References:

1. McCormick et al. A&R 2021 [PMID: 33982892].
2. McCormick et al. A&R 2021 [abstract].
3. Lee et al. Diabetes Care 2020 [PMID: 32873589].
4. Lee et al. Diabetologia 2024 [PMID: 37816982].

Disclosure: S. Rai: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB; C. Yokose: None;
N. McCormick: None.

Abstract Number: 1100

Coronary Dual-Energy Computed Tomography for the Detection of
Monosodium Urate Crystal Deposition in the Arteries of Individuals with
and Without Gout (CORODECT): A Multi-Center Prospective
Imaging Study

Chio Yokose1, Tristan Pascart2, Mangun Randhawa3, Padraic Kennedy4, Christoph Schwabl5, saiajay chigurupati3,
Bohang Jiang3, Leo Lu6, Julia Held5, Gerlig Widmann5, F. Joseph Simeone3, Brian Ghoshhajra3, Adnan Sheikh4, Kamran
Shojania4, Gudrun Feuchtner5, Andrea Klauser5, Savvas Nicolaou4, Jean-François Budzik2, Fabio Becce7 and Hyon
K. Choi8, 1Massachusetts General Hospital, Waltham,MA, 2Lille Catholic University, Lille, France, 3Massachusetts General
Hospital, Boston, MA, 4Vancouver General Hospital, Vancouver, Canada, 5Medical University Innsbruck, Innsbruck,
Austria, 6Arthritis Research Canada, Vancouver, BC, Canada, 7Lausanne University Hospital (CHUV), Lausanne,
Switzerland, 8Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Prior dual-energy CT (DECT) studies have suggested that monosodium urate (MSU) crystals may
be present in the coronary arteries of patients with gout. However, the application of DECT to cardiovascular imaging poses
unique challenges and is susceptible to false-positive findings not routinely encountered in musculoskeletal imaging. Thus,
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we conducted a multi-center prospective coronary DECT study using default and maximally specific post-processing set-
tings to determine whether individuals with gout have a higher prevalence of coronary MSU deposition compared to those
without gout.

Methods: Individuals with and without gout were recruited to undergo DECT for potential aortic and coronary MSU deposi-
tion and coronary artery calcium (CAC) scoring at four institutions with expertise in DECT and gout. Each DECT image was
reviewed for the presence of MSU-coded vascular plaques by a blinded central radiologist and a local site radiologist with
expertise in DECT using prespecified reading protocols developed by expert consensus. First, the DECT images were pro-
cessed using the default gout settings on the post-processing workstation, syngo.via (Siemens, Germany). For any MSU-
coded areas in the aorta or coronary arteries exceeding >2 mm in diameter, the DECT parameters were changed to maxi-
mally specific settings for MSU (i.e., optimized settings). CAC scores were calculated using the Agatston score.

Results: We herein present the results of the imaging data available from three sites: Massachusetts General Hospital
(MGH), Vancouver General Hospital (VGH), and Medical University Innsbruck (MUI). This analysis included data from 71 sub-
jects with gout and 126 control subjects without gout whose clinical characteristics are summarized in Table 1, including
CAC score, which was higher among subjects with gout than controls (p < 0.001). The blinded central reviewer tended to
find a higher prevalence of MSU-coded lesions using both default and optimized settings (Table 2). Using the default set-
tings, subjects with gout had 3.1-fold higher odds (95% CI, 1.5 to 6.1) of having MSU-coded vascular lesions which atten-
uated after age/sex-adjustment (Table 2). The optimized settings showed a larger OR of 3.9 (95% CI, 1.8 to 9.4), which also
attenuated but remained significant after age/sex-adjustment. Figure 1 depicts examples in which MSU-coded lesions
using the default settings disappear (Figure 1A) or persist (Figure 1B) using the optimized settings, representing a false-
positive finding and an area potentially consistent with MSU deposition and warranting further assessment with advanced
DECT parameters, respectively.
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Conclusion: In this analysis of a multi-center prospective coronary DECT imaging study, individuals with gout had higher
prevalence of MSU-coded plaques in the aorta or coronary arteries using optimized specific settings. Further evaluation
using advanced DECT parameters, pathology evaluation, and urate-lowering therapy response follow-up study would lead
to confirmation of true MSU deposition versus artifact.

Disclosure: C. Yokose: None; T. Pascart: None; M. Randhawa: None; P. Kennedy: None; C. Schwabl: None;
s. chigurupati: None; B. Jiang: None; L. Lu: None; J. Held: None; G. Widmann: None; F. Simeone: None;
B. Ghoshhajra: None; A. Sheikh: None; K. Shojania: None; G. Feuchtner: None; A. Klauser: None; S. Nicolaou:
None; J. Budzik: None; F. Becce: Horizon Therapeutics, 2, Siemens Healthineers, 5; H. Choi: Ani, 1, Horizon, 1, 5,
LG, 1, Protalix, 1, Shanton, 12, DSMB.
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Abstract Number: 1101

The Contemporary Prevalence of Comorbid Gout and Chronic Kidney
Disease, Two Common Conditions with High Morbidity, in the US General
Population

Chio Yokose1, Leo Lu2, Sharan Rai3, Natalie McCormick3 and Hyon K. Choi4, 1Massachusetts General Hospital, Waltham,
MA, 2Arthritis Research Canada, Vancouver, BC, Canada, 3Massachusetts General Hospital, Boston, MA, 4Massachusetts
General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout and chronic kidney disease (CKD) are both common conditions which are associated with
high morbidity and mortality and often coexist. We sought to determine the contemporary prevalence and population size
of comorbid gout and chronic kidney disease and their independent associations using the latest US general
population data.

Methods: We used data from the National Health and Nutrition Examination Survey (NHANES) 2017-18 in which self-
reported data on history of gout were ascertained. We calculated the estimated glomerular filtration rate (eGFR) based on
the laboratory data collected as part of NHANES using the CKD-EPI creatinine equation. We examined the prevalence of
CKD Stage 3 or greater, defined as eGFR < 60 mL/min/1.73 m2. Covariates included age, sex, race/ethnicity, body mass
index, hypertension, and type 2 diabetes. All statistical analyses were performed using survey commands of SAS to adjust
for clusters and strata of the complex sample design and to incorporate sample weights to generate estimates for the total
civilian, noninstitutionalized US population. We examined the characteristics of the US population by history of CKD. We cal-
culated the national prevalence and population estimates of gout and CKD according to age and sex in NHANES 2017-18.
We conducted logistic regression analyses to calculate the odds ratio (OR) for CKD while adjusting for covariates.

Results: Individuals with CKD tended to be older than those without CKD and have higher prevalence of hypertension and
type 2 diabetes, though body mass index was similar (Table 1). Between 2017-18, gout affected 5.1% (12.2 million) US
adults, with higher prevalence among males and with increasing age (Table 2, Figure 1). During the same period, CKD
affected 6.0% (14.2 million) individuals; like gout, CKD prevalence increased with age but was slightly more prevalent among
females than males (Table 2, Figure 1). An estimated 2.6 million US adults during this period had both gout and CKD
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(Figure 1). Individuals with gout had 2.7-fold higher odds of having CKD compared to those without gout in the age/sex-
adjusted model (OR 2.7, 95% CI,1.6 to 4.6); this association attenuated slightly but remained significant in the fully adjusted
model (OR 2.4, 95% CI, 1.2 to 4.6).

Conclusion: Both gout and CKD are prevalent conditions among US adults, affecting 5.0% and 6.0%, respectively, of the
general population in 2017-18. Furthermore, there were an estimated 2.6 million US adults who suffered from both gout
and CKD during this period. These individuals stand to benefit greatly from treatment approaches with dual benefits
(e.g., sodium-glucose cotransporter type 2 inhibitors) to simultaneously reduce the risk of recurrent gout and CKD
progression.

Disclosure: C. Yokose: None; L. Lu: None; S. Rai: None; N. McCormick: None; H. Choi: Ani, 1, Horizon, 1, 5, LG,
1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 1102

Risk of Mortality and Major Cardiovascular-Kidney Outcomes in Patients
with Tophaceous versus Non-Tophaceous Gout

Gregory Challener1, kevin sheng-kai ma1, Natalie McCormick1, Chio Yokose2, Alex Tinianow1 and Hyon K. Choi3,
1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Waltham,MA, 3Massachusetts General
Hospital, Lexington, MA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: While it is well established that patients with gout have increased mortality risk compared to the
general population [1, 2, 3], it is less clear whether this risk is further heightened in those with tophaceous gout. Two prior
cohort studies reported increased mortality risk in those with tophaceous gout, but these cohorts were both relatively small
with fewer than 1000 patients [4,5], and one was limited to patients seen in tertiary care [5]. Similarly, while gout has been
associated with an increased risk of acute myocardial infarction (MI) [1,6,7,8] and end-stage renal disease (ESRD) [9], it
has not been previously demonstrated that these risks are further heightened in those with tophaceous gout. The objective
of our study was to determine whether patients with tophaceous gout are at increased risk of mortality, acute MI, or ESRD
compared to those with non-tophaceous gout.

Methods: We conducted a cohort study using the TriNetX Diamond network, a large, multicenter network of United States
claims data. ICD-10 codes identified patients with tophaceous and non-tophaceous gout. We analyzed the risks of mortality,
acute MI, and ESRD at 1 year and 5 years from the time of gout diagnosis. Propensity score matching included 126 factors to
adjust for demographics, comorbidities, medications, and serum urate level; some representative covariates are included in
Table 1. Kaplan-Meier analysis and Cox proportional hazard models estimated the risk of the outcomes of interest.
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Results: After 1:1 propensity score matching, 73,495 patients in each group were compared, with well-balanced baseline
characteristics (Table 1; all standardized mean differences < 0.1). After 1 year of follow-up, 5.0% of patients with tophaceous
gout died versus 4.2% with non-tophaceous gout (hazard ratio [HR] 1.20, 95% CI: 1.15-1.26). At 5 years, mortality rates
were 14.1% and 11.4%, respectively (HR 1.24, 95% CI: 1.20-1.27) (Figure 1). Patients with tophaceous gout had 1.7%
and 4.4% risk of acute MI at 1 and 5 years, respectively, compared to 1.4% and 3.7%, respectively, among patients with
non-tophaceous gout (HR 1.20 with 95% CI of 1.10-1.31 at 1 year; HR 1.21 with 95% CI of 1.15-1.28 at 5 years). Patients
with tophaceous gout had 1.2% and 3.2% risk of ESRD at 1 and 5 years, respectively, compared to 1.1% and 2.8%,
respectively, among patients with non-tophaceous gout (HR 1.12 with 95% CI of 1.02-1.24 at 1 year; HR 1.16 with 95%
CI of 1.09-1.23 at 5 years).

Conclusion: This study of a large gout population suggests that tophaceous gout is associated with increased risks of
mortality, acute MI, and ESRD compared to non-tophaceous gout. This may relate to increased total urate burden,
inflammation, cumulative cardio-renal adverse effects of NSAID or glucocorticoid use, and functional decline related
to severe gout, calling for investigations for potential roles of intensive urate-lowering therapy (e.g., uricase) to reduce
these critical risks.

References

1. PMID: 17698728
2. PMID: 37832433
3. PMID: 38191784
4. Choi HK, et al. Tophaceous gout and the risk of mortality: A general population-based study [abstract]. Arthritis
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5. PMID: 23313809
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Abstract Number: 1103

The Role of Renal Dual-Energy CT in Exploring the Gouty Kidney: The
RENODECT Study

Tristan Pascart1, Elie Dauphin1, Chio Yokose2, Charlotte Jauffret3, Hyon K. Choi4 and Jean-François Budzik5, 1Université
Catholique de Lille, Lille, Nord-Pas-de-Calais, France, 2Massachusetts General Hospital, Boston, MA, 3Lille Catholic
University, Lille, Nord-Pas-de-Calais, France, 4Massachusetts General Hospital, Lexington, MA, 5Lille Catholic University,
Lille, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic kidney disease (CKD) is a common feature in gout, and can have multiple causes, some of
which are gout specific, such as gout nephropathy (deposition of monosodium urate (MSU) crystal in the renal medulla), due
to chronic uric acid urolithiasis, or vascular nephropathy related to debated arterial MSU plaques. Dual-energy CT (DECT)
has been extensively demonstrated to identify MSU crystal deposition around joints, but its ability to detect MSU crystals
in kidney and vessel walls is unclear. The objective of this study was to explore if DECT can detect MSU crystal deposits in
the renal medulla and renal artery walls, and uric acid urolithiasis, in patients with gout and CKD.

Methods: Patients with gout according to the 2015 ACR/EULAR classification criteria and with stage 2-4 CKD were pro-
spectively included in this exploratory cross-sectional study. Patients’ demographics, comorbidities, gout characteristics
and treatment, current serum urate (SU) levels and estimated glomerular filtration rates (eGFR) were recorded. Patients
underwent renal, knee and feet DECT scans. Volumes of MSU crystal deposition at the knees and feet were measured.
Renal DECT scans were read for >2mmMSU-coded lesions in the renal tissue, renal artery walls, and urinary tract using first
‘gout’ default settings, then with optimized settings, and finally with the ‘kidney stones’ settings. Presence of renal artery cal-
cifications were noted. Characteristics of patients with and without lesions coded as MSU or uric acid in the renal tissue,
renal artery walls and urinary tract were compared.

Results: A total of 27/31 patients underwent renal DECT scans and were included in the analysis (23/27 men, mean
(SD) 73 (9) years old). Gout duration was 5 [2;7] years and current SU levels were 9.2 (3.1) mg/dL. A total of 19/27
(70.4%) patients had positive knee and feet DECT scans for MSU crystal deposition (cumulative volumes ranging from
0.11 to 475.0 cm3). Mean eGFR was 45.3 ml/min/1.73m2 (21.0), and renal artery calcifications were observed in 21/27
(77.8%) patients. None of the patients exhibited deposition of MSU crystal in the renal tissue (Figure 1). One caliceal lithiasis
was observed, coded as MSU crystals in ‘gout’ default settings, disappeared with ‘gout’ optimized settings, and was coded
as uric acid in the ‘kidney stone’ settings (Figure 2). Four patients had MSU-coded plaques both in default and stringent
‘gout’ settings in renal arteries, one of them also coded as uric acid in the ‘kidney stones’ settings. Arterial MSU-coded pla-
ques were associated with younger age (66 vs 75 years), higher SU levels (11.5 (3.2) mg/dL vs 8.7 (2.9)), higher eGFR (69.1
(19.0) ml/min/1.73m2 vs 42.7 (20.8), and had similar volumes of MSU deposits in knees and feet. MSU-coded plaques were
systematically associated with renal artery calcifications.

Conclusion: DECT was not able to detect evidence of gout nephropathy, even in patients with extensive MSU crystal depo-
sition around joints. DECT can detect uric acid urolithiasis, miscoded as MSU in ‘gout’ default settings. DECT identifies
MSU-coded plaques in renal arteries, unrelated to the general MSU crystal burden, most probably miscoded due to calcified
plaques.
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Disclosure: T. Pascart: None; E. Dauphin: None; C. Yokose: None; C. Jauffret: None; H. Choi: Ani, 1, Horizon, 1, 5,
LG, 1, Protalix, 1, Shanton, 12, DSMB; J. Budzik: None.

Abstract Number: 1104

Long-term Follow-up of Patients with Positive Cryofibrinogen Test During
the COVID-19 Era

Carmen Lasa Teja1, Amparo S�anchez-L�opez2, María Enriqueta Peir�o3, M�onica Renuncio-García4, Adri�an Martín-
Gutiérrez5, Carmen Secada G�omez6, Juan Irure-Ventura7, Marcos Lopez-Hoyos8 and Ricardo Blanco-Alonso9, 1Hospital
Universitario Marqués de Valdecilla, Riotuerto, Spain, 2Hospital Universitario Marques de Valdecilla, Santander,
Cantabria, Spain, 3Hospital Universitario Marqués de Valdecilla, Santander, Spain, 4Hospital Universitario Marqués de
Valdecilla, Immunology, Santander, Spain, 5Hospital Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos,

Figure 1. Presence of monosodium urate (MSU)-coded plaque in the right renal artery in ‘gout’ default (A), and optimized(B) settings in a 60-year-
old patient with moderate MSU deposits in knees (C) and feet (D). Absence of any renal or vascular MSU deposits (E) in a 61-year-old patient with
extensive MSU crystal deposits at the knees (F) and feet (G).

Figure 2. Presence of a calyceal lithiasis coded as monosodium urate (MSU) crystals in ‘gout’ default settings (A), uncoded in ‘gout’ stringent set-
tings (B), and coded as uric acid in ‘kidney stones’ settings (C).
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Cantabria, Spain, 6Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 7Division of
Immunology, Hospital Universitario Marqués de Valdecilla. Immunopathology group, IDIVAL, Santander, Cantabria,
Spain, 8Division of Immunology, Hospital Universitario Marqués de Valdecilla. Immunopathology group, IDIVAL,
Santander, Spain, 9Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology
group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There have been increasing reports of cutaneous manifestations during COVID-19 pandemic. An
increase in awareness by physicians made them to increase the number of cryofibrinogen test solicitated. Since some were
related to the infectious process, they remained stable or did not reappear during follow-up.

Methods: Unicentric, observational, retrospective study of 116 patients with at least one positive cryofibrinogen determina-
tion from December 2022 to December 2023 in a tertiary hospital in Northern Spain. CF syndrome was diagnosed accord-
ingly to reported criteria (two positive test plus cutaneous manifestations or thrombotic events). Asymptomatic patients were

Table 1. General features of patients in COVID-19 era with one CF test positive.
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defined by not having clinical manifestation. Rest of the patients were included in those who do not meet criteria. During that
period, we collected clinical data variables, and laboratory parameters. Most of the patients had at least one more follow-up
appointment prior to discharge.

Results: We study 116 patients (53.4% male) (median age 39.7 years old) with positive cryofibrinogen test. Over 40.5% of
the patients have any Cardiovascular Risk factors (CVRF). Skin was the most involved organ. Main clinical manifestations
related to cryofibrinogenemia included purpuric macules (31%), perniosis (21.6%), Raynaud (20.7%) and acrocyanosis
(15.5%). Feets are the most common location, follow by hands. Skin biopsy was performed in only 12.9% of the cases.
Overall respiratory symptoms occurred in up to 21% of cases.

When cryofibrinogen test were performed they were included in these groups a) CF syndrome (n= 34; 29.3%); b)
Asymptomatic patients (n= 13; 11.2%); and c) Symptomatic patients who do not meet criteria of CF syndrome (n=
69; 59.5%).

Figure 1. Outcome of each individual group of patients after one year of follow-up. A) Patients with CF syndrome. B) Asymptomatic patients. C)
Symptomatic patients who do not meet criteria of CF syndrome.
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During one year of follow-up (Figure) 10/34 (29.4%) patients with CF syndrome achieved stability and 14/34 (41.2%)
patients did not require follow-up. Worsening appeared in 10/34 (29.4%) of them. In the group of asymptomatic patients,
11/13 (84.6%) achieved stability and 1/13 (7.7%) of patients got worse. Finally, 46/69 (66.7%) of patients achieved clinical
stability and 13/69 (18.8%) of patients did not require follow up. Worsening was observed in 8/69 patients.

Conclusion: During one year of follow up almost a third of patients with CF syndrome, worsened. By contrast, most patients
asymptomatic or symptomatic without meeting criteria of CF syndrome remains stable.

Disclosure: C. Lasa Teja: None; A. S�anchez-L�opez: None; M. Peir�o: None; M. Renuncio-García: None; A. Martín-
Gutiérrez: None; C. Secada G�omez: None; J. Irure-Ventura: None; M. Lopez-Hoyos: None; R. Blanco-Alonso:
AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6,
Roche, 2, 5, 6.

Abstract Number: 1105

PDGFA and TGFB1, Key Genes to Discriminate Autoimmune Diseases-
Related Interstitial Lung Disease from Idiopathic Pulmonary Fibrosis?

Veronica Pulito-Cueto1, Belén Atienza-Mateo2, David Iturbe-Fern�andez3, Victor M. Mora-Cuesta3, Joao Carlos Batista-
Liz1, María Sebasti�an Mora-Gil4, José M. Cifri�an5, Ricardo Blanco-Alonso6 and Raquel Lopez-mejias1, 1IDIVAL, Santander,
Spain, 2Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Cantabria, Spain, 3Immunopathology Group, Valdecilla Research Institute (IDIVAL) and Department of
Pneumology, Marqués de Valdecilla University Hospital (HUMV), Santander, 4Immunopathology Group, Valdecilla
Research Institute (IDIVAL) and Department of Rheumatology, Marqués de Valdecilla University Hospital (HUMV),
Santander, 5Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. Immunopathology group, IDIVAL,
Santander, 6Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) constitutes one of the main causes of mortality in patients with
autoimmune diseases (ADs) [1]. The early diagnosis of AD-ILD+ is sometimes a challenge due to the similarity of the clin-
ical, pathological, and epidemiological features with idiopathic pulmonary fibrosis (IPF) [1]. Given the differences in long-
term prognosis and treatments in these diseases, establishing a precise biomarker is crucial for changing the diagnosis
of IPF to AD-ILD, or from one AD to another AD [1,2]. In this sense, transforming growth factor-β (TGF-β) and platelet-
derived growth factor (PDGF) are the major profibrogenic agents and they have been involved in different lung patho-
logic conditions [3,4].

Accordingly, this work aimed to study the expression of PDGFA and TGFB1 in AD-ILD+ as potential biomarkers for the pre-
cise diagnosis of the disease.

Methods: Peripheral blood was collected from a total of 112 AD-ILD+ patients: patients with rheumatoid arthritis (RA)-ILD+

(n=39), systemic sclerosis (SSc)-ILD+ (n=36), inflammatory myopathies (IM)-ILD+ (n=30) and Sjögren’s syndrome (SS)-ILD+

(n=7); as well as from 146 IPF patients. The relative PDGFA and TGFB1 mRNA expression was quantified by qPCR.
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Results: Regarding PDGFA, a higher expression was found in AD-ILD+ patients compared to those with IPF (p=0.0267,
Figure 1A). When the whole cohort of AD-ILD+ patients was stratified by underlying AD, patients with IM-ILD+ showed
higher PDGFA expression than IPF patients (p=0.0288, Figure 1C). However, no differences in PDGFA expression were
found between the types of underlying AD in AD-ILD+ patients (Figure 1B).

Concerning TGFB1, RA-ILD+ patients presented a lower expression compared to IPF patients (p=0.0018, Figure 2C),
although this difference was not represented when the whole cohort of AD-ILD+ patients was compared with IPF patients
(Figure 2A). Furthermore, when TGFB1 expression was compared between patients with AD-ILD+ stratified by underlying
AD, IM-ILD+ patients showed the highest expression of TGFB1, although this difference was significant with RA-ILD+ and
SSc-ILD+ patients (p=0.0430 and p=0.0230, respectively, Figure 2B).

The ability of PDGFA and TGFB1 to discriminate IM-ILD+ and RA-ILD+ patients from IPF patients, respectively, was further
evaluated by ROC curves (Figure 3A and B, respectively). Interestingly, we found that TGFB1was useful for differential diag-
nosis between RA-ILD+ and IPF (p=0.0017, Figure 3B).

Additionally, patients with AD-ILD+ exhibited a relationship between PDGFA mRNA expression and TGFB1 mRNA expres-
sion (r=0.7092, p< 0.0001). However, no significant correlation was found between PDGFA and TGFB1 expression and clin-
ical features in AD-ILD+ patients.

Figure 1. Role of PDGFA mRNA expression in AD-ILD+. A. Differences in PDGFA mRNA expression between patients with AD-ILD+ and those
with IPF; B. Differences in PDGFA mRNA expression between patients with AD-ILD+ stratified by underlying AD; C. Differences in PDGFA mRNA
expression of patients with AD-ILD+ stratified by underlying AD with those with IPF. AD: autoimmune diseases; ILD: interstitial lung disease; IPF:
idiopathic pulmonary fibrosis; RA: rheumatoid arthritis; SSc: systemic sclerosis; IM: inflammatory myopathies; SS: Sjögren syndrome. Significant
results are highlighted in bold.

Figure 2. Role of TGFB1 mRNA expression in AD-ILD+. A. Differences in TGFB1 mRNA expression between patients with AD-ILD+ and those with
IPF; B. Differences in TGFB1 mRNA expression between patients with AD-ILD+ stratified by underlying AD; C. Differences in TGFB1 mRNA
expression of patients with AD-ILD+ stratified by underlying AD with those with IPF. AD: autoimmune diseases; ILD: interstitial lung disease; IPF:
idiopathic pulmonary fibrosis; RA: rheumatoid arthritis; SSc: systemic sclerosis; IM: inflammatory myopathies; SS: Sjögren syndrome. Significant
results are highlighted in bold.
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Conclusion: Our findings showed the potential usefulness of the TGFB1 expression evaluation as a complementary tool for
the differential diagnosis between patients with RA-ILD+ and IPF.

References:[1] Respirology.2016;21(2):245-58; [2] Respir Investig.2024;62(3):465-480; [3] J Exp Med. 2020;217(3):
e20190103; [4] Life(Basel).2022;12(5):658.

Research funded by IDIVAL funds (NVAL23/02). Personal funds, JCB-L:FI22/00020(ISCIII-ESF); RL-M:CPII21/00004
(ISCIII-ESF)

Disclosure: V. Pulito-Cueto: None; B. Atienza-Mateo: None; D. Iturbe-Fern�andez: None; V. Mora-Cuesta: None;
J. Batista-Liz: None; M. Sebasti�an Mora-Gil: None; J. Cifri�an: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-
Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; R. Lopez-
mejias: None.

Abstract Number: 1106

Factors Associated with Relapse in Giant Cell Arteritis Treated with
Tocilizumab. Multicenter Open-label Study of 407 Patients

Adri�an Martín-Gutiérrez1, Javier Loricera2, Carmen Secada G�omez3, Clara Moriano4, Javier Narvaez-García5, Vicente
Aldasoro6, Olga Maíz Alonso7, Iñigo Hern�andez-Rodríguez8, Paloma Vela-Casasempere9, Susana Romero Yuste10,
Eugenio De Miguel11, Eva Galindez-Agirregoikoa12, Jesus C. Fernandez-L�opez13, ivan Ferraz-Amaro14, Julio S�anchez-
Martín15, José Luis Callejas16, Patricia Moya Albarado17, Cristina Campos Fern�andez18, Fernando Lopez-Gutierrez19,
Santos Castañeda20 and Ricardo Blanco-Alonso21, and the Tocilizumab in Giant Cell Arteritis Spanish Collaborative
Group, 1Hospital Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 2Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Rheumatology, Hospital Universitario Marqués de
Valdecilla, IDIVAL, Santander, Spain, 4Hospital Le�on, LEON, Spain, 5Hospital Universitario de Bellvitge, Barcelona, Spain,
6Hospital Universitario de Navarra, Pamplona, Spain, 73Hospital Universitario de Donosti, San Sebastian, Spain, San
Sebastian, Pais Vasco, Spain, 8Complejo Hospitalario Universitario de Vigo, Vigo, Spain, 9Hospital General Universitario
Alicante, Alicante, Spain, 10Department of Rheumatology, University Hospital Complex of Pontevedra, Pontevedra,
Spain, 11Hospital Universitario La Paz, Madrid, Spain, 12BASURTO UNIVERSITY HOSPITAL, BILBAO, Spain,
1311Rheumatology, Hospital Universitario Juan Canalejo, A Coruña, Spain., A Coruña, Spain, 14Rheumatology, Hospital
Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain, 15Hospital Universitario 12 de Octubre, Madrid,
Spain, 16Systemic Autoimmune Diseases Unit, Hospital Clinico San Cecilio, Instituto de Investigaci�on Biosanitaria de
Granada ibs.GRANADA, Granada, Spain, 17Hospital de San Pau, Barcelona, Spain, 18Escuela de Doctorado, Universidad

Figure 3. ROC curve analysis to evaluate the ability of PDGFA (A) and TGFB1 (B) to discriminate IM-ILD+ and RA-ILD+ from IPF patients, respec-
tively. IM: Inflammatory myopathies; ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis; AUC: area under the curve; RA: rheumatoid
arthritis. Significant results are highlighted in bold.
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Cat�olica de Valencia San Vicente M�artir, Valencia, Spain, 19Rheumatology, Hospital Universitario Marqués de Valdecilla,
IDIVAL, Santander, Cantabria, Spain, 20Hospital Universitario de la Princesa, Madrid, Spain, 21Division of Rheumatology,
Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Abbreviations (in alphabetical order): bDMARDs: biological disease-modifying antirheumatic drugs; cGCA: cranial giant cell arteritis (GCA); CRP:
C-reactive protein; ecGCA: extracranial; ESR: erythrocyte sedimentation rate; Hb: haemoglobin; IQR: interquartile range; IV: intravenous; n: num-
ber; PMR: polymyalgia rheumatica; scIS: synthetic conventional immunosuppressant drugs; SC: subcutaneous; SD: standard deviation; TCZ:
tocilizumab. Statistical significance is specified as bold characters.
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Background/Purpose: Tocilizumab (TCZ) is the only biological drug approved for the treatment of giant cell arteritis (GCA).
Clinical trials were performed with intravenous (IV) and subcutaneous (SC) TCZ in a phase-2, and phase-3 (GiACTA) studies,
respectively. Interestingly, around a quarter of GCA patients have a relapse during TCZ treatment. Our aim was to assess the
factors associated with relapses in a wide series of GCA patients in a real-world setting.

Methods: Multicenter observational study of 407 patients with GCA treated with TCZ. The diagnosis of GCA was per-
formed between 2016 and 2021 according to: a) 1990 ACR criteria, b) temporal artery biopsy, and/or c) imaging eval-
uation techniques. The variables collected at TCZ initiation were demographics, clinical manifestations, laboratory,
temporal artery biopsy, imaging findings, prednisone-equivalent dose and previous therapies. Patients with and without
relapses were compared in a bivariate analysis. Multivariate logistic regression was performed to determine factors
associated with relapse.

Results: After a mean follow-up of 25.3±21.7 months, GCA relapses were observed in 63 of 407 (15.5%) patients. No sig-
nificant differences were observed between both groups (with/without relapses) in demographic, clinical and laboratory
characteristics or in prednisone dose at initiation of TCZ. Interestingly, the set of variables associated with GCA relapses
were: use of IV TCZ, combination of TCZ, optimization of TCZ and TCZ initiation ≥6 months after diagnosis. (Figure 1,2)

Conclusion: GCA relapse seems related mainly to TCZ schedule including IV use, combination use of TCZ, as well as, opti-
mization of TCZ and initiation of TCZ after 6 months of diagnosis.

Disclosure: A. Martín-Gutiérrez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen,
5, Merck/MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6;
C. Secada G�omez: None; C. Moriano: None; J. Narvaez-García: None; V. Aldasoro: None; O. Maíz Alonso:
None; I. Hern�andez-Rodríguez: None; P. Vela-Casasempere: None; S. Romero Yuste: AstraZeneca, 5; E. De
Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis,
5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; E. Galindez-Agirregoikoa: AbbVie/Abbott, 6, Amgen, 6, Eli
Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; J. Fernandez-L�opez: None; i. Ferraz-Amaro: AbbVie/Abbott,
5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6; J. S�anchez-Martín: None;
J. Callejas: None; P. Moya Albarado: None; C. Campos Fern�andez: None; F. Lopez-Gutierrez: AstraZeneca,
12, Formation/Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/congress
attendance; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche,
2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abbreviations (in alphabetical order): Hb: hemoglobin; IV: intravenous; SC: subcutaneous; TCZ: tocilizumab. Results were adjusted by the vari-
ables: “age at TCZ initiation”, “fever at TCZ initiation”, “previous/current smoking history at TCZ initiation”, “Hb at TCZ initiation”. Statistical signif-
icance is specified as bold characters.
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Abstract Number: 1107

Investigating Pyrexia of Unknown Origin: A Rheumatologist’s Perspective

Carine Moezinia1, Jan Nouza2, Beatrice Hornstein-Lasry2, Luai Kawar2, Asim Khan2 and Jessica Manson2, 1University
College London Hospital, London, England, United Kingdom, 2University College London Hospital, London,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pyrexia of Unknown Origin (PUO) is defined as a fever above 38.3�C recorded on several occa-
sions, that evades diagnosis for at least 3 weeks. PUO remains a clinical challenge for many physicians and frequently needs
multi-speciality input, often from rheumatology, infectious diseases, and haematology. There have been no recent studies on
large volume PUO cohorts. Therefore, our study aims to review the PUO investigative pathway with a particular focus on the
role and input of the rheumatologist.

Methods: We performed a retrospective analysis of all patients who underwent investigations for PUO between January
2020 and October 2022 at a single tertiary central London hospital. Data were extracted from electronic healthcare records.
We reviewed patient demographics, numbers of haematological, biochemical, autoimmune, inflammatory and infection
screens, and radiological scans, including whole body imaging, and biopsies. The frequency of involvement of specialist cli-
nicians and final diagnoses were also reviewed.

Results: A total of 140 patients met the inclusion criteria. The most common age group to present with a PUO was 31–40
year-olds (38, 27.1%), of equal gender distribution and of Caucasian ethnicity (64, 45.7%). 23 patients (16.4%) were of Asian
ethnicity, 20 (14.3%) were Afro-Caribbean, and the remainder (33, 23.6%) of other or unknown ethnicity. The majority of

Table 1. Specialist teams and the frequency of involvement in investigating our patients presenting with pyrexia of unknown origin ENT = Ears,
Nose and Throat
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patients (95, 67.9%) presented via the emergency department; three (2.1%) had their first evaluation in the rheumatology
clinic. Overall, the rheumatology team was involved in 29 cases (20.7%). 32 patients (22.9%) saw 3 or more specialist clini-
cians, the infectious diseases team being most frequently involved (93, 66.4%), followed by haematology (33, 23.6%) and
rheumatology (Table 1). Autoimmune screens were sent, including anti-nuclear antibodies (ANA) for 59 patients (42.1%),
anti-neutrophil cytoplasmic antibodies (ANCA) for 46 (32.9%), and rheumatoid factor (RF) for 37 (26.4%). 36 patients
(25.7%) had FDG-PET/CT. 43 patients (30.7%) underwent biopsies, most frequently lymph node (11, 7.9%) and bone mar-
row (6, 4.3%) (Table 2). 13 patients (9.3%) received a rheumatologic diagnosis. The most frequent diagnoses were infections
(72, 50.7%), including viral, bacterial respiratory tract, and urinary tract infections. No final diagnosis was reached for
35 patients (25%) (Table 3).

Table 2. Some biochemical, microbiological, autoimmune, radiological tests, and biopsies carried out in the investigation of pyrexia of unknown ori-
gin in our cohort ESR = erythrocyte sedimentation rate; CK = creatine kinase; LDH = lactate dehydrogenase; ANA = anti-nuclear antibodies; ANCA
= antineutrophil cytoplasmic antibody; RF = rheumatoid factor; HIV = human immunodeficiency virus; CXR = chest radiograph, US = ultrasound;
CT-CAP= computed tomography chest abdomen and pelvis; FDG/PET-CT = fluorodeoxyglucose positron emission tomography/computed
tomography; BM = bone marrow

Table 3. The final causes of pyrexia of unknown origin in our patient cohort LRTI = lower respiratory tract infections; CTD = connective tissue dis-
ease; PMR = Polymyalgia Rheumatica; AOSD= Adult-Onset Still’s Disease; FMF = Familial Mediterranean Fever
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Conclusion: This retrospective study supports that careful assessment by the rheumatology team remains an important
part of the work-up of a patient with PUO. It is striking that even with unlimited access to diagnostic testing, the cause of
PUO remains elusive in a significant minority of patients, as reported in the literature historically (1).

References
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean Fever (FMF) is the most common autoinflammatory monogenic disease
worldwide, and it is associated with mutations in MEFV gene. Colchicine is the gold standard treatment to prevent disease
attacks and its most severe complication, inflammatory amyloidosis (AA). In clinical practice, patients under 50 kg are often
reluctant to take high dose of colchicine (2,5mg/day). At present, there are no data on the relationship between colchicine
dose and weight in patients with FMF.

We aimed at describing the daily colchicine dose in a cohort of FMF patients with two pathogenicMEFVmutations. In addi-
tion, we described clinical characteristics of patients taking 2.5 mg/day of colchicine, to determine the weight and body
mass index (BMI) of these patients.

Methods: From 2016 to June 2023, a retrospective evaluation of prospectively-followed up homozygous FMF patients at
the French National Reference Centre was performed. Only patients with 2 pathogenic or likely pathogenic variants in MEFV
exon 10 and fulfilling Livneh’s criteria were included.
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Results: Out of 272 patients, 149 were women (57.8%), with a mean age at inclusion of 42.95 (±16.39) years. The homo-
zygous M694V (p.(Met694Val)) pathogenic variant was present in 82.35% of patients. At inclusion, patients had a mean
weight of 67.78 (± 14.78) kg, and a BMI of 24.17 (± 4.63) kg/m2. Colchicine was taken by almost all patients (95.95%). Thirty
patients (11.03%) were treated with a daily colchicine dose of 2.5 mg. Comparing these patients with others, we found that
patients treated with 2.5 mg/day were mostly women (p=0.018), with a lower mean weight (p=0.019). In this context,
26 patients (87% of that subgroup treated with 2.5 mg/day) weighed less than 50 kg. In addition, female sex correlated with
higher values of daily colchicine dose (p= 0.0208). Instead, weight was not associated with colchicine dose (p= 0.4073).

Conclusion: No toxicity has been noted in patients treated with 2.5 mg of colchicine, including patients weighting < 50kg. Of
note, most of these patients were women. This gender difference may be related to the fact that women require a higher
dose of colchicine because of a more severe clinical picture. In this regard, a recent study has described an unconventional
activation of pyrin, caused by endogenous steroid catabolites [1]. It is possible to suggest that disease flare occurring during
menstrual cycle may be associated with the peak of progesterone catabolism. We may speculate that in our cohort the clin-
ical picture of female patients requiring an increased daily dose of colchicine may be related to the hormonal background of
these women, with a possible exaggeration of pyrin activation. However, treatment adherence is unknown, and there may
be a disparity between the dosage advised and that taken by the patient. This is the first study to examine the question of
colchicine dosage in relation to weight of FMF adult patients and to highlight a possible link with female gender. We advise
clinicians to explain that colchicine treatment may be used daily up to 2.5 mg without toxicity if renal function is normal
and no drug interactions are present.

[1] Magnotti F, et al. Cell Rep 2022. https://doi.org/10.1016/j.celrep.2022.111472.
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Predictors of Undefined Crystal Arthropathy in Women
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Background/Purpose: Crystal arthropaties, including gout and calcium pyrophosphate deposition disease (CPPD),
are prevalent and burdensome conditions. The ALLSTAR model allows the identification of reliable causal, rather than
correlational, links between a given set of examinations and the outcome, correcting for clinical confounders and
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multiple hypotheses testing. The strength of such links is measured through a different metric than p-value, that is the
causal effect. : Our primary aim was to characterise the clinical presentation of crystal arthropaties in female patients
and define causal predictors of a missing diagnosis through the deployment of a statistically reliable machine
learning tool.

Methods: Adult patients presenting with acute mono-oligoarthritis attributed to gout, CPPD or unspecified crystal
arthropathy were systematically enrolled in five rheumatologic centres. Clinical data were gathered through a cross-
sectional online survey conducted between January 1, 2023, and November 15, 2023. Individuals with a pre-existing
diagnosis of any other inflammatory arthropathy were excluded from the analysis. Consequently, a comparative
analysis between female and male patients was conducted. We performed a traditional correlational analysis
between the presence of performed examinations and the actual diagnosis of undefined crystal arthropathy. Subse-
quently, we ran ALLSTAR on the same data to assess the significance of previously found correlations against causal
relations.

Results: A total of 399 patients were enrolled, including 136 (34%) females, and 263 males. Female patients were found to
be significantly older (mean 67.1 years old vs. 63.8, p=0.008) and exhibited a higher prevalence of comorbidities (60.3%
vs. 17.2%, p< 0.001). The rate of women who underwent synovial fluid examination (36.8% vs. 18.4%, p=0.001) and
X-ray imaging (XR 43.4% vs. 28.7% p=0.004) was significantly higher. However, in 37.5% of cases, female patients did
not receive a definitive diagnosis, vs 14% in males. Different models of logistic regression found a plethora of predictors sig-
nificantly associated with the diagnosis of undefined crystal arthropathy, such as female sex, older age, comorbidities, XR,
US scans, and various XR and US findings. Conversely, applying the ALLSTAR tool, we highlight that only the absence of
deposits at US examination is the strongest and only causal predictor of an undefinite diagnosis (effect 0.0403). In men,
the only predictor of the undefinite diagnosis is the presence of effusion in US scans, even if displaying a much weaker effect
than in women (five times weaker, effect 0.0079).

Conclusion: In this multicentre cohort, female patients with crystal arthropathy are frequently complex elderly individuals
with comorbidities and a low quality of life. Despite undergoing various examinations, nearly 40% of cases do not receive
a definite diagnosis. Applying a causal inference tool we demonstrate that the best predictor for an undefinite diagnosis is
the absence of deposits in US scans.

Disclosure: L. Scagnellato: None; A. Collesei: None; S. farah: None; C. Montecucco: None; F. Oliviero: None;
B. raffeiner: None; M. favero: None; A. Damasco: None; d. Andrea: AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS),
2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Otsuka, 2, 6; F. Salaffi: None;
R. Ramonda: AbbVie/Abbott, 6, Eli Lilly, 2, 6, Novartis, 1, 6, Pfizer, 6, UCB, 6.
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Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Coronavirus disease 2019 (COVID-19) is an infective disease known to cause mainly respiratory
symptoms along with a wide range of systemic manifestations [1]. Long COVID syndrome seems to present a burden for
COVID survivors who may suffer at least of persistent fatigue, myalgia and dyspnea. [1] Of note capillary loss was recently
observed significantly more evident in acute COVID patients and Nailfold videocapillaroscopy (NVC) is validated, non- inva-
sive tool able to study microvascular morphology [2]. Of note capillary loss was recently observed significantly more evident
in acute COVID patients [3,4]. The aim of our study was to assess microvascular status in COVID-19 survivors and long-
COVID patients using NVC analysis.

Methods: Seventy-five COVID-19 survivors (34 women and 41 men; mean age 58±13 years) after hospitalization (mean
days from disease onset 254.05±323.17) underwent NVC examination. 13 long-COVID patients were defined for the days
since the end of acute COVID-19 ( > 6 months). The assessment focused on capillaroscopic parameters, such as capillary
numerosity, dilated capillaries, giant capillaries, microhemorrhages and capillary ramifications (abnormal shapes/neoangio-
genesis). Data was collected using semiquantitative values (N0: absence, N1: < 33%, N2: 33%-66%, N3: >66%). A control
group of sixty-one age and sex-matched healthy controls (HCs) (44 women and 17 men; mean age 59±15 years) was
enrolled in the study.

Results: Data showed a statistically significant lower number of nailfold capillaries (linear millimeter) in COVID-19 survivors
when compared to HCs (t-test for independent samples 8.27±0.97vs 9.02±0.67; p< 0.01). Interestingly, in Long-COVID
patients an increased presence of capillary ramifications (abnormal shapes - angiogenesis) was observed when compared
to HCs (N0: 54%, N1 31%, N2 15%, vs N0 84%, N1:13.11%, N2: 1.64% p = 0.04) (Fig.1). No correlations with clinical fea-
tures were observed.

Conclusion: NVC analysis highlighted a microvascular damage in COVID survivors (reduction of absolute capillary number
per linear mm) and long COVID (increase of capillary ramifications as sign of angiogenesis). Interestingly in long COVID
patients the enhanced angiogenesis may underline recovery microvascular mechanisms due to chronic endothelium dam-
age and loss of capillaries (tissue hypoxia). Nevertheless, to confirm the presence of loss of capillaries also in large numbers
of patients with long COVID further analyses are ongoing.

Disclosure: R. Campitiello: None; E. Gotelli: None; E. Hysa: None;C. Pizzorni: None; A. Sulli: AbbVie/Abbott, 5, Bal-
dacci, 2, 5, UCB, 5; S. Paolino: None; A. Pinelli: None; T. Vojinovic: None; v. smith: Argenx, 2, BKC Moving Media
Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, 5, 6, WebMDD Global LLC, 2; M. Cutolo: AbbVie/Abbott,
5, Amgen, 5, Balcacci, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, UCB, 5.
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Abstract Number: 1111

Impact of Scleroderma, Antiphospholipid Syndrome, Behçet’s Disease,
and Dermatomyositis on Mortality Among Hospitalized Patients with
Pulmonary Embolism

Kessiena Aomreore, Lincoln Medical Center, New york, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune diseases are associated with a high prevalence of pulmonary embolism due to the
inflammation-induced hyper coagulable state.This study aimed to analyze trends in the prevalence of rheumatic diseases
among hospitalized patients with pulmonary embolism and their effects on mortality.

Methods: Using ICD-10 codes from the National Inpatient Sample (NIS) database, we identified adults hospitalized between
January 2016 and December 2020 with primary diagnoses of pulmonary embolism, with or without secondary diagnoses of
Behçet’s disease, scleroderma, antiphospholipid syndrome, or dermatomyositis. We assessed inpatient mortality as the pri-
mary outcome and analyzed secondary outcomes including length of stay (LOS) and total hospital charges. Logistic multi-
variate regression adjusted for age, race, hypertension, hyperlipidemia, diabetes mellitus, and various comorbidities.

Results: Among 933,139 hospitalized patients with pulmonary embolism (PE), 3,130 (0.33%) had antiphospholipid syn-
drome (APL), 130 (0.014%) had Behçet’s disease, 1,150 (0.12%) had scleroderma, and 115 (0.012%) had dermatomyosi-
tis. The overall mortality rate for PE was 3.14%. Specifically, mortality rates for patients with scleroderma, APL, Behçet’s
disease, and dermatomyositis were 3.91%, 1.6%, 7.69%, and 0%, respectively. The mean length of stay for all PE patients
was 4.3 days, whereas for patients with scleroderma, APL, Behçet’s disease, and dermatomyositis, it was 6.2, 5.5, 7, and
6.2 days, respectively. Total hospital charges for all PE patients averaged $49,998, compared to $66,589, $71,166,
$93,177, and $51,530 for patients with scleroderma, APL, Behçet’s disease, and dermatomyositis, respectively.

Conclusion: Antiphospholipid syndrome appears to have the highest association with pulmonary embolism among these
rheumatic diseases. However, scleroderma and Behçet’s disease exhibit poorer outcomes in terms of mortality, with Behçet’s
disease showing the highest mortality rate. Moreover, these rheumatic diseases impose a significant burden on healthcare
resources, as indicated by longer hospital stays and higher total charges compared to patients without these conditions.
The coexistence of rheumatic diseases with pulmonary embolism imposes substantial strain on healthcare systems.

Disclosure: K. Aomreore: None.

Abstract Number: 1112

Pleuroparenchymal Fibroelastosis Associated with Connective Tissue
Diseases (PPFE-CTD)

Maximiliano Diaz Menindez1, Alejandro Diaz Arumir Vergara2, Vivian Shing2, carolyn mead harvey3, Ana Zamora
Martinez2 and Vivek Nagaraja4, 1Mayo Clinic School of Graduate Medical Education, Phoenix, AZ, 2Mayo Clinic, Phoenix,
3Mayo Clinic Florida, Jacksonville, FL, 4Mayo Clinic Arizona, Scottsdale, AZ
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pleuroparenchymal Fibroelastosis (PPFE) is a rare idiopathic interstitial pneumonia characterized by
fibrosis of the visceral pleura and subpleural parenchyma, predominantly affecting the upper lobes. PPFE can be seen in the
context of including infections, post-transplant, and sometimes, or association with connective tissue diseases (CTDs).
When in seen with CTDs, PPFE has been reported commonly in patients with systemic sclerosis, followed by rheumatoid
arthritis, and to a lesser extent, Sjogren syndrome, inflammatory myopathies, and ANCA-associated vasculitis. This study
aims to present a retrospective analysis of patients presenting with PPFE associated with CTD-associated interstitial lung
disease (CTD-ILD), with comparisons among CTDs.

Methods:We performed a retrospective study focused on patients diagnosed with PPFE and CTD-ILD seen at Mayo Clinic
from January 1, 2000, to November 30, 2023. We performed a search in our electronic data extraction tool with the following
terms: “pleuroparenchymal fibroelastosis” and “systemic sclerosis”, “SLE”, “mixed connective tissue disease” “dermato-
myositis/polymyositis”, “Sjogren syndrome”, “rheumatoid arthritis”, “antiphospholipid syndrome”, “vasculitis”, and “anky-
losing spondylitis”. The diagnosis of PPFE was confirmed as reported by radiologists based on characteristic findings on
computed tomography (CT). The CTD diagnosis was based on documentation by a rheumatologist. We performed descrip-
tive statistics to describe the characteristics and findings of our cohort. Differences by group were tested using Kruskal-
Wallis and Fisher’s exact tests.

Results: A total of 110 patients were reviewed based on the search criteria, and 15 patients met the criteria for PPFE and
CTD-associated ILD. Among these patients (Table 1), 7 had systemic sclerosis, 3 had dermatomyositis, 2 had rheumatoid
arthritis, 1 had systemic lupus erythematosus (SLE), 1 with rhupus and 1 mixed connective tissue disease. The association
was predominantly seen in female, with only 3 out of 15 patients being male across all groups. The median age of diagnosis
of the CTD was 55.7 years, and 57.5 years old at the diagnosis of PPFE. Smoking history was noted in all four groups,
accounting for 40.0% of the total 15 patients. Oxygen requirements were present in 46.7% of patients overall Radiological
findings on CT scans are included in Table 2. Hospitalizations due to ILD flares were reported in 4 out of 15 patients. Mortality
occurred in 3 out of 15 patients, with 2 deaths among those with systemic sclerosis and 1 among those with rheumatoid
arthritis.

Table 1: Patient demographics and clinical characteristics
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Conclusion: In our cohort of CTD patients with PPFE the majority had systemic sclerosis, consistent with previous reports in
the literature. Notably, we identified a novel occurrence of PPFE in systemic lupus erythematosus (SLE) and mixed connec-
tive tissue disease, which warrants further investigation due to its previously unreported nature. Further exploration of PPFE
characteristics in other groups such as idiopathic pulmonary fibrosis (IPF) could help us differentiate the phenotype and out-
comes between the two groups (PPFE in IPF versus PPFE in CTD-ILD).

Disclosure: M. Diaz Menindez: None; A. Diaz Arumir Vergara: None; V. Shing: None; c. mead harvey: None;
A. Zamora Martinez: None; V. Nagaraja: None.
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2nd Analysis of IgG4-Related Disease in a Diverse Long Island Population:
Utilizing Serological and Histological Markers for Assessing Treatment
Response

Young Min Cho1, Alejandro Quintero Villegas2, Matt Means3, Zanos Theodoros2, Lara El Khoury4 and Galina Marder3,
1Northwell, Glen Cove, NY, 2Feinstein Institutes for Medical Research, Manhasset, NY, 3Northwell, Manhasset, NY,
4Division of Rheumatology/Northwell Health, Great Neck, NY
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Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4-RD presents various clinical manifestations, making it challenging to assess treatment
responses. B-cell depletion agents such as Rituximab (RTX) are used in refractory cases. This study aimed to evaluate the
prescribing patterns in clinical practice and the role of IgG4 levels, IgG4/IgG1, and IgG4/IgG ratios for treatment response
evaluation.

Table 2: CT-chest findings of patients with PPFE associated to CTD
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Methods: This is a second retrospective analysis of the IgG4-RD Northwell Health cohort. 64 medical charts were reviewed
to confirm the IgG4RD diagnosis, based on biopsy, IgG4 levels and imaging. Demographic, clinical data with organ involve-
ment, histological, serological markers (IgG4 levels, IgG4/IgG, and IgG4/IgG1 ratios) and treatment history were collected.
Carruthers’ 2012 resolution criteria assessed treatment response (Table 1). We compared responses for every ethnic
group, histological patterns, serological profiles, and between RTX and non RTX groups. Histological patterns were com-
pared on responsiveness score between patients who received RTX and those who did not at 3 months.

For statistical analysis, we analyzed normality using visualization of Q-Q plots. Due to the right skewness in antibody values,
we applied a log transformation for statistical analyses. Independent sample t-tests for numerical variables, Fisher’s exact
test for small sample sizes, and the chi-squared test for larger samples were used. Paired sample t-tests were conducted
to evaluate differences in IgG4, IgG4/IgG, and IgG4/IgG1 values from baseline to the end of the study. ANOVA, followed
by Tukey’s post hoc test was utilized to compare antibody values among racial groups, contingent on a significant result.
We performed ANOVAs to assess the relationship between race, clinical response and antibody values at the end of treat-
ment, adjusted for baseline values.

Results:Of 64 patients 6 did not pass entry criteria and 58 patients were included in analysis. Demographic and clinical data
are presented in (Table 1). Patient on rituximab retroperitoneum, mediastinum, mesentery (11.6%), and lymphadenopathy
(8.12%) were prevalent. The most common histological patterns were storiform (51%) and lymphoplasmacytic (32%). Of
58 patients 49% received RTX and rest on steroids or traditional immunosuppressives (IS). Irrespective of histological pat-
terns response indices were the same in RTX and non RTX groups (Table 1, figure 1). Baseline IgG4 levels, IgG4/IgG1,
and IgG4/IgG ratios were non-significant (NS) between RTX and non RTX group. After treatment, in RTX group levels were
significantly lower as compared to non RTX with p= 0.004, p = 0.03, and p = 0.032 respectively. Paired analysis showed sig-
nificant differences in IgG4, IgG4/IgG, and IgG4/IgG1 values from baseline to 3 months after RTX with p= 0.001, p= 0.008,

Figure 1. Percentage Distribution of Responsiveness and Histology
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and p= 0.004 respectively (Table 2). Same analysis for total cohort from baseline to the end of the study showed IgG4 levels
significantly lower (p = 0.001). When comparing responders and non-responders in either treatment arms there was no sig-
nificant difference in Ig4, IgG4/IgG1 and IgG4/IgG levels.

Conclusion:While IgG4 levels and ratios (IgG4/IgG and IgG4/IgG1) were much lower after Rituximab, these markers did not
distinguish between responders and non-responders
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Disclosure: Y. Cho: None; A. Quintero Villegas: None; M. Means: None; Z. Theodoros: None; L. El Khoury: None;
G. Marder: None.

Abstract Number: 1114

Nintedanib in Autoimmune Disease-related Interstitial Lung Disease:
Real-life Effectiveness, Safety and Tolerance in a Spanish
Multicenter Study

paula pérez garcía1, Miriam Retuerto Guerrero2, yanira chuquimia mendoza3, Jesús Loarce4, Belén Atienza-Mateo5,
Carolina Merino6, marina pavia pascual7, cristiana sieiro santos8, Clara Moriano9 and elvira Diez �alvarez10, 1Complejo
Asistencial Universitario de Le�on, le�on, Spain, 2Complejo Asistencial Universitario de Le�on, Leon, Spain, 3Complejo
asistencial univeritario de le�on, le�on, Spain, 4Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 5Division of
Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria,
Spain, 6Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda (Madrid), Spain, 7Hospital General
Universitario Gregorio Marañon, madrid, Spain, 8Rheumatology Department, Complejo Asistencial Universitario de
Le�on, Le�on, Spain, Leon, Spain, 9Hospital Le�on, LEON, Spain, 10Complejo Asistencial Universitario de Leon, Leon
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a severe complication of autoimmune diseases (AD). In recent years, new
strategies for the treatment of progressive pulmonary fibrosis (PPF) have been developed. Nintedanib (NINTE) has been the first
antifibrotic drug approved for the treatment of progressive fibrosing autoimmune diseaserelated ILDs (INBUILD and SENSCIS
trials).

The goals of our research were to evaluate the efficacy, safety and tolerance of NINTE in real-life AD-ILD patients in Spain.

Methods: A multicenter retrospective observational study was performed. We obtained data from medical records of
67 patients with AD-ILD treated with nintedanib 150 mg twice daily. Epidemiological and clinical data, highresolution com-
puted tomography (HRCT) findings, pulmonary function tests (PFT), antibody status, and concomitant immunosuppressive
drugs were also recorded. Statistical analyses were performed using Student’s test or Mann-Whitney’s T test for continuous
variables and Chi2 test or Fisher’s exact test for categorical variables. A p value < 0.05 was considered significant.
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Results: 67 patients from six centers were included. 58% were female, median age at NINTE onset was 63.8 (56.8-72.6)
years. The median disease duration was 4.1 (0.9-12.2) years for AD and 3.6 (1.6-5.9) years for ILD. Fourteen (23%) patients
were diagnosed of rheumatic disease after ILD diagnosis. Clinical, immunological, radiological and treatment data are sum-
marized in Table 1. NSIP pattern was associated with ANA (p=0.004) and cotreatment with mycophenolate mofetil
(p=0.003) and rituximab (p=0.003). UIP pattern was associated with tobacco (p=0.046) and the presence of radiographic
emphysema (p=0.032), RA patients (p=0.001), RF (p=0.001) and ACCP antibodies (p< 0.001). At one-year of follow-up,
worsening of chest HRCT images was found in 31% of patients. Radiographic progression was associated with UIP pattern
(OR 8.5 CI 1.5-46.8, p=0.014), RA diagnosis (OR 8, CI 51.7-38.4, p=0.017,) and ACCP antibodies (OR 11.2 CI 2.1-58.9,
p=0.004). At baseline, predicted FVC% and DLCO% were 46 (34-57) and 71 (52.5-84.8); at six-month of follow-up were
46 (33-56) and 69 (57-82.5); and at one-year of follow-up were 44 (39.5-58) and 69 (54.8-84) respectively. No significant dif-
ferences were found in PFT evolution between groups of HRCT patterns, rheumatic disease, autoantibodies and concomi-
tant treatment. The median duration of NINTE treatment was 13.2 (8-26.9) months. Adverse events led to NINTE withdrawal
in 13 patients, and 16 subjects required a dose reduction to 150 mg daily. During follow-up, 16

patients were admitted for ILD exacerbation, and 11 patients died. Ro52-positive patients and those treated with lefluno-
mide were more likely to be admitted for pulmonary exacerbation. Factor associated with mortality are described in Table 2.

Conclusion: In our cohort, despite the great heterogeneity, NINTE appears to prevent interstitial lung progression in all sub-
groups regardless of the type of AD, concomitant treatment or time since diagnosis of pulmonary involvement. UIP pattern,
ACCP antibodies, cardiological comorbidity, ILD exacerbation and DLCO% value at 6 months were linked to mortality.

Disclosure: p. pérez garcía: None; M. Retuerto Guerrero: None; y. chuquimia mendoza: None; J. Loarce: None;
B. Atienza-Mateo: None; C. Merino: None; m. pavia pascual: None; c. sieiro santos: None; C. Moriano: None;
e. Diez �alvarez: None.

Abstract Number: 1115

Rheumatic Disease Patients: Assessment of Hydroxychloroquine’s
Effects on QTc Intervals with Weight Based Dosing (RAISE-QT) Study

Joseph Azzam1, Johny Fares1, nithin Pusapati1, Swamy Venuturupalli2 and Daniel Wallace3, 1Cedars Sinai, Los Angeles,
2Attune Health, Beverly Hills, CA, 3Cedars Sinai Medical Center, Studio City, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: The primary objective was to investigate subjects with rheumatic disease (Systemic Lupus Erythe-
matosus (SLE), Sjogrens disease (SjD), and Rheumatoid Arthritis (RA)) who initiated HCQ treatment and manually interpret
QTc interval changes following 12 weeks of treatment in relation to whole blood HCQ levels. The secondary objective was
to assess if other QTc prolonging medications or anti-SSA autoantibody positivity were associated with the increased risk
for QTc prolongation.

Methods: A cohort of subjects meeting the ACR/EULAR criteria for SLE, RA, or SjD who were newly prescribed HCQ were
enrolled in this 12-week prospective observational study. Subjects underwent EKGs at weeks 1 and 12, with a subset of patients
receiving access to the AliveCor mobile application and KardiaMobile 6L device for weekly, at home, monitoring. Real-time QTc
interval assessment was conducted using the AliveCor app, utilizing an FDA-cleared algorithm developed by GE Healthcare.
Whole bloodHCQ levels weremeasured at the end of study period for each subject.Wilcoxon Rank Sum tests were used to eval-
uate anti-SSA autoantibody (Ro) positivity and change in QTc. Pearson correlation and paired t-test were used to evaluate HCQ
levels and change in QTc. QTc measurements were manually measured and calculated using the Bazett formula.

Results: Of the 14 patients to complete the study period, 13 had HCQ levels resulted by June 17

th, 2024, and 11 completed 12 weeks of Kardia monitoring. The mean age was 46.9 years old; Range 26 – 76), 1 patient was
male, 6 patients were SSA positive, 4 patients were on other QTc prolonging medications, 2 patients had CKD, and no
patients had cardiovascular disease. The mean HCQ blood levels were 1192.07 ng/mL, standard deviation (SD) 516.4 at
12 weeks of treatment. Notably, 12 weeks following HCQ initiation, subjects exhibited a mean QTc interval increase on
12-lead EKG of 36.9 ms (95% CI: 11.4 – 62.4; SD 42.2, p = 0.008) on paired t-test analysis as compared to baseline. This
increase persisted in subjects without chronic kidney disease (CKD) or concurrent use of other QT-prolonging medications.
Notably, a statistically insignificant correlation was observed between HCQ levels and the change in QTc interval (R-Square
= 0.06, p = 0.45). Subjects who underwent the KardiaMobile remote monitoring were not found to have an increase in QTc
from baseline. There was no statistically significant correlation between SSA autoantibodies status and change in QTc. No
subjects suffered adverse cardiac events.

Conclusion: Our preliminary findings indicate a statistically significant increase in QTc. The observed weak correlation
between whole blood HCQ levels and QTc changes suggests a larger sample size is needed to determine its significance.
While prior studies have proposed a time-dependent relationship with the maximal cardiac effects of HCQ, our findings
may suggest an earlier onset of QTc prolongation of 12 weeks. As the study continues, further data will be essential to pro-
vide deeper insights into these relationships.

Mean Change in QTc at 12 weeks
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Disclosure: J. Azzam: None; J. Fares: None; n. Pusapati: None; S. Venuturupalli: None; D. Wallace: None.

Abstract Number: 1116

Understanding the Prevalence, In-Hospital Mortality and Readmission
Rates Amongst Pulmonary vs Cardiac Sarcoidosis Patients: Insights from
a Nationwide Registry

Shivang Chaudhary1, Kaushik Gokul1, Kishan Patel2, Simran Bhimani3, Yash Deshpande3, Adam Kilian1, Ravi Nayak1,
Deana Mikhalkova1 and Chaitanya Rojulpote1, 1Saint Louis University, St. Louis, MO, 2Riverside Community Hospital,
Riverside, CA, 3The Wright Center for graduate medical education, Scranton, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis is a complex, multisystemic disorder predominantly affecting the pulmonary system but
can also involve extra-pulmonary organs such as the heart. Mortality in sarcoidosis varies from < 1% to approximately 8%
and depends largely on the organ affected, with cardiac sarcoidosis (CS) accounting for nearly two-thirds of deaths. The
aim of this study was to assess the prevalence, in-hospital mortality, and readmission rates in patients admitted with cardiac
sarcoidosis (CS) vs pulmonary sarcoidosis (PS).

Methods: The National Readmission Database, between years 2016-2020, was used to identify cardiac and pulmonary
sarcoidosis admissions with the following ICD-10 codes D860, D862, and D8685. Patients under 18 years of age were
excluded. All statistical analyses were performed using Stata 18.0 software.

Results: From 2016 to 2020, 103,403 patients were identified; 6.3% had CS (n=6,498, mean age: 58 years, female=40.9%)
while 93.7% had PS (n=96,905, mean age: 62 years, female=59.6%). At baseline, CS patients had significantly higher rates
of co-morbidities including congestive heart failure (77.8% vs 31.1%, p< 0.001), cardiac arrhythmias (73.7% vs 27.7%, p<
0.001), valvular disease (17.9% vs 9.9%, p< 0.001), peripheral vascular disorders (42.6% vs 8.0%, p< 0.001), and compli-
cated hypertension (52.2% vs 34.4%, p< 0.001). Despite a lower prevalence of patients with CS, we observed a similar in-

Pearson Correlation whole blood HCQ levels and mean QTc change
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Figure 1: Mortality and Readmissions Rates

Figure 2: Baseline Co-morbidities
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hospital mortality rate between CS vs PS patients (2.4% vs 2.8%, p=0.219). Moreover, 30-day readmissions were compa-
rable between the two groups (12.5% vs 11.9%, p=0.4). The most common causes of 30-day readmission in CS were heart
failure exacerbation (55.62%), sepsis (11.99%), and cardiac implantable electronic device complications (2.74%). Amongst
patients with PS, the most common causes of readmission were sepsis (15.46%), heart failure exacerbation (7.13%), and
acute on chronic respiratory failure with hypoxia (5.44%). While length of stay was grossly comparable between the two
groups, we observed that patients with CS had higher total charges as compared to their counterparts with PS ($59520
vs $40249, p< 0.001).

Conclusion: Despite a significantly lower prevalence of CS, these patients had a higher cardiovascular disease burden at
baseline, with similar rates of in-hospital mortality and 30-day readmissions when compared to patients with PS. The results
from this study shed light on the increased acuity, complexity, and higher health care costs in patients with CS when com-
pared to PS despite its lower prevalence. Further studies are needed to better understand this disease process to improve
outcomes.

Disclosure: S. Chaudhary: None;K. Gokul: None;K. Patel: None; S. Bhimani: None; Y. Deshpande: None; A. Kilian:
None; R. Nayak: None; D. Mikhalkova: None; C. Rojulpote: None.

Abstract Number: 1117

JAK Inhibitor Therapy in Refractory Uveitis Due to Immune-mediated
Inflammatory Disorders. Multicenter Study and Literature Review

Nuria Barroso Garcia1, Lara Sanchez Bilbao2, Jose Luis Martin Varillas3, Vanesa Calvo-Rio4, Mar Esteban Ortega5,
Santiago muñoz Fern�andez5, Jose Luis �alvarez Vega6, Emma Beltran Catalan7, Vega Jovani8, Olga Maiz Alonso9, Raúl
Veroz Gonz�alez10, Carmen Alvarez Reguera11, Rosalia Demetrio Pablo12 and Ricardo Blanco-Alonso13, 1Rheumatology,
Hospital Regional Universitario, Universidad de M�alaga UMA, M�alaga, Spain, Malaga, Spain, 2Rheumatology and
Ophthalmology. Hospital Universitario Marques de Valdecilla, Santander, Cantabria, Spain, 3Rheumatology. Hospital de
Laredo. IDIVAL, Immunopathology Group. Laredo, Spain, Santander, Spain, 4Valdecilla Hospital, Santander, Cantabria,
Spain, 5Rheumatology and Ophthalmology. Hospital Infanta Sofía, Madrid. Spain, Madrid, Spain, 6Rheumatology.
Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, Badajoz, Spain, 7Rheumatology. Hospital del Mar.
Barcelona, Spain, Barcelona, Spain, 8National Health system, Alicante, Spain, 9Rheumatology. Hospital de Donostia. San
Sebasti�an, Spain, San Sebasti�an, Spain, 10Hospital Mérida, Badajoz, Spain, 11Hospital Universitario Marqués de
Valdecilla, Santander, Spain, 12Rheumatology and Ophthalmology. Hospital Universitario Marqués de Valdecilla. IDIVAL,
Immunopathology Group. Santander. Spain, Santander, Spain, 13Division of Rheumatology, Hospital Universitario
Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Non-infectious uveitis refractory to conventional immunosuppressants and even biologic therapy
can lead to severe ocular conditions. Janus Kinase inhibitors (JAKINIBs) appear to be effective in cases of refractory uveitis
due to immune-mediated inflammatory diseases (IMIDs).

Methods: Multicenter study of 9 patients with refractory IMIDs-related uveitis treated with JAKNIBs. From baseline up to
1 year efficacy was assessed with the following ocular parameters: best corrected visual acuity (BCVA), anterior chamber
cells and presence of cystoid macular edema.
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PubMed, Embase and the Cochrane library were searched from their inception to 1st January 2024 for the literature review.
Original research articles studying JAKNIB treatment in patients with uveitis were included.

Results: 9 patients from referral centers in Spain and 12 cases from the literature reviewwere studied. There were 14 women
and 7 men (33 affected eyes), mean age 34±21.1 years, and they had different patterns of uveitis: panuveitis (n=10), anterior
uveitis (n=10; 3 of them with Cystoid macular), and posterior uveitis (n=1).

18 patients had IMIDs associated uveitis while 3 cases were idiopathic uveitis. The main underlying IMIDs were spondyloar-
thritis (n=7) and juvenile idiopathic arthritis (n=6) (TABLE).

Treatment with conventional (n=18) or biological immunosuppressive drugs (n=18) was required before the start of
JAKNIBs. The JAKINIB most widely used was upadactinib (n= 9) followed by tofacitinib (n=7). No serious adverse effects
were found.

A clinical improvement was observed after starting JAKNIBs treatment, 20 patients presented a complete improvement and
the remaining patient showed partial improvement. In this patient a reduction in the number of flares was observed (from
4 previous flares to 1 when on treatment).

In the multicenter study, BCVA showed a rapid and maintained improvement (FIGURE) after 13 [5-20] months of follow-up.
All patients had Tyndall + at baseline (n=9), with a decrease from the first month (n=3) and resolution by the sixth month. Two
patients (22.2%) had cystic macular edema at baseline, which resolved at 3 months of follow-up in one case and at
12 months in the other patient.

Conclusion: JAKNIBs can be effective and safe in uveitis related to different IMIDs. JAKNIBs appear to be effective even in
patients refractory to previous biological drugs.

TABLE. Cases reports and Literature review of patients with uveitis treated with Janus Kinase Inhibitors.
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Disclosure: N. Barroso Garcia: None; L. Sanchez Bilbao: None; J. Martin Varillas: None; V. Calvo-Rio: AstraZe-
neca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6; M. Esteban Ortega: None; S. muñoz Fern�andez: None;
J. �alvarez Vega: None; E. Beltran Catalan: None; V. Jovani: None;O. Maiz Alonso: None; R. Veroz Gonz�alez: None;
C. Alvarez Reguera: None; R. Demetrio Pablo: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6,
Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 1118

The Performance of Behcet’s Disease Clinical Diagnostic Criteria in a Low
Prevalence Region. A Retrospective Single Center Cohort Study

Muhammad Shamim1, Mazen Allouni2, Haseeb Chaudhary3 and Omer Pamuk4, 1University Hospitals/ Case Western
Reserve University, Cuyahoga Falls, OH, 2Case Western Reserve, University Hospitals, Cleveland Medical Center,
Cleveland, OH, 3Case Western Reserve University, Westlake, OH, 4University Hospitals Cleveland Medical Center/ Case
Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The diagnosis of Behcet’s Disease (BD) is particularly challenging in non-endemic areas because of
milder disease presentations and lack of specific tests. Prior studies have shown that utilization of the available classification
criteria often led to overdiagnosis in non-endemic areas. Our goal was to evaluate the performance of the three BD classifi-
cation criteria in North America, a low-prevalence area.

Methods: A retrospective chart review was performed between 2014-2024. We searched our local EMR system by using
the terms “Behcet”, Behcet’s syndrome” and “Behcet’s disease”. In addition, we used ICD-10 code for BS (ICD-M35.2).
Clinical data were obtained from electronic health records. ISG 1990, ICBD 2014 and Japanese Society criteria were applied
to our patients with a clinical diagnosis of BD.

Results: The initial search yielded 205 patients. In 146 patients, alternate diagnosis was deemed more plausible and were
excluded. The major manifestations of these groups were oral ulcer (94%), genital ulcers (57%) and ocular disease (26%).
We further analyzed 59 patients with a clinical diagnosis of BS as summarized in Table 1. Most were female (83%) and the
mean age was 45.1±17.40. Majority of the patients were White (68%).

FIGURE. Rapid and maintained improvement of best corrected visual acuity (BCVA) following the initiation of JAKINIB.
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Table 2 shows the sensitivity of available classification criteria against clinically diagnosed BD. 53% patients fulfilled ISG 1990
and 81% fulfilled ICBD criteria. Both criteria had higher sensitivity for male patients with BD. The sensitivity of Japanese cri-
teria was very low, especially in females (only 2%). Incomplete Japanese criteria showed 85% sensitivity. The most common
treatment modalities were colchicine 29 (49%), steroids 22 (37%) and azathioprine 19 (32%). 18 (31%) patients used TNFi
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and 11 (19%) patients used Apremilast. During the follow-up, the initial diagnosis of BD was revised to lupus in 3, and inflam-
matory bowel disease in 2 patients. Malignancy and relapsing polychondritis developed in one patient. Coronary artery
aneurysm and CNS disease was detected in one patient. Our chart review did not reveal any severe visual loss or mortality.

Conclusion: Our cohort showed higher female predominance, low major organ involvement, low prevalence of HLA- B51,
and low mortality. The sensitivity of ISG was lower than ICBD criteria for diagnosis of BD, especially in female patients. The
complete Japanese criteria had a poor sensitivity in both males and females.

Disclosure: M. Shamim: None; M. Allouni: None; H. Chaudhary: None; O. Pamuk: None.

Abstract Number: 1119

Treatment Outcomes of TNF-α Inhibitors in Cardiac Sarcoidosis

Kailey Singh1, Harrison Zucker1, Alice Kwon2, Audrey Liu3, Josephine Rini1, Elena Katzap4, Sonali Narain5 and Galina
Marder6, 1Northwell Health at Northshore/Long Island Jewish, Manhasset, 2Northwell Health at Northshore/Long Island
Jewish, Bayside, NY, 3Loma Linda University, Loma Linda, CA, 4Northwell Health, Great NY, NY, 5Northwell Health, Great
Neck, NY, 6Donald and Barbara Zucker School of Medicine at Hofstra/ Northwell, Great Neck, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Management of cardiac sarcoidosis remains controversial. Our study aimed to describe our expe-
rience using tumor necrosis factor-α-inhibitors (aTNF) in cardiac sarcoidosis treatment.

Methods: This is a retrospective analysis of patients with cardiac sarcoidosis from Northwell Health Rheumatology. Demo-
graphics, clinical characteristics, positron emission tomography (PET) and ejection fraction (EF) from either PET or echocar-
diogram (ECHO) were collected. Patients were grouped as non aTNF, early aTNF start (<2 years of diagnosis), and late aTNF
start (>2 years after diagnosis). Two patients, one early aTNF and one late aTNF, had a pre-aTNF EF, but no EF available
post aTNF use. They were reassigned to non aTNF group for paired EF analysis, but for baseline and survival analysis, they
remained in the original groups. Composite severity PET score (utilizing perfusion, FDG uptake, number of cardiac segments
and right ventricular (RV) involvement) was calculated (0-3 – mild; 3-7 – moderate; 5-11- severe). Change in PET severity
score or > 10% absolute EF from baseline defined improved, worsened or stable response. Annualized EF change was
computed. Descriptive statistics, the Kruskal Wallis, Fisher’s exact, and ANOVA Friedman tests were used to compare
groups for continuous and categorical variables.

Results: The demographic and clinical characteristics of 29 patients with cardiac sarcoidosis are shown in Table 1. Paired
EF analysis was performed on 24 patients with >2 follow-up EF including 2 reassigned to non aTNF group. In paired PET
analysis, 17 patients with >2 PET scans were included. Survival was similar for all groups, 80% (8/10) in non-aTNF, 86%
(6/7) in late aTNF and 92% (11/12) in early aTNF. In the non aTNF group, 4 patients received a cardiac transplant. Most
patients with RV involvement were in the early aTNF group (7/12; 58%), vs the non aTNF (1/10; 10%) and late aTNF (2/7;
29%) (p = 0.06) Table 1. There was no difference between groups in baseline EF (p = 0.9) and PET score (p = 0.07) (Fig
2). Annualized EF improvement in early aTNF was significantly higher compared to late aTNF group (p = 0.02) and non aTNF
group (p = 0.008) with no difference between the non aTNF and late aTNF groups (p = 0.9) Figure 1a. Although the time for
follow-up varied among patients, 1/10 (10%) early aTNF patients had >10% EF decline compared to 6/9 (67%) non aTNF
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and 2/5 (40%) late aTNF patients but the time of follow-up varied between patients. Improvement in PET score was seen in
5/9 (56%) early aTNF, 3/5 (60%) late aTNF and 1/3 (33%) in non aTNF group Figure 2 c,d. At baseline, 8/12 (67%) early
aTNF patients were on 7mg (SD7.17) daily prednisone dose, 4/7 (57%) late TNF patients were on 19mg (SD 22.68), and
7/10 (70%) non aTNF were on 25mg (SD 21.21). Over time 20% (2/10) of non aTNF were at a higher dose than baseline
compared to 10% (1/10) of the early aTNF and 16% (1/6) of late aTNF groups.
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Conclusion: In this cohort, early aTNF use was associated with improvement in yearly EF change compared to none or late
users, suggesting prescribing aTNF early may be associated with EF protection. Slightly higher proportions of non and late
aTNF remained on steroids compared to early aTNF. Further research on use and timing of aTNF in cardiac sarcoidosis is
warranted.

Disclosure: K. Singh: None; H. Zucker: None; A. Kwon: None; A. Liu: None; J. Rini: None; E. Katzap: None;
S. Narain: None; G. Marder: None.
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Abstract Number: 1120

Long-Term Echocardiographic Findings in Idiopathic Recurrent
Pericarditis Patients Treated with Anakinra

Zeynep Toker Dincer1, Damla Raimoglu2, Erkin Yilmaz3, Ayten Dag1, Sejla Karup4, Melike Melikoglu1 and Serdal
Ugurlu5, 1Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Department of Internal Medicine, Division of
Rheumatology, Istanbul, Turkey, 2Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Department of
Cardiology, Istanbul, Turkey, 3Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Istanbul, Turkey,
4Cerrahpasa Faculty of Medicine, Istanbul, Turkey, 5Istanbul University-Cerrahpasa, Istanbul, Turkey
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Background/Purpose: Idiopathic recurrent pericarditis (IRP) is characterized by recurrent pericarditis attacks, and autoin-
flammatory pattern has been highlighted due to similarities in both clinical features and treatment responses. The most
feared complication of recurrent pericarditis is constrictive pericarditis (CP), with a very low risk in IRP patients on conven-
tional treatment but higher in those who are corticosteroid-dependent and colchicine-resistant.

Persistent pericardial effusion in patients with clinical remission is another concern, with a small proportion of those under
conventional treatment showing mild, ongoing effusion on echocardiography. However, data on long-term echocardio-
graphic findings in IRP patients who are resistant to conventional treatment and require Anakinra therapy are limited.

In this study, we aimed to evaluate pericardial thickness, pericardial echogenicity, pericardial effusion, and the presence of
tamponade and CP using echocardiography in IRP patients treated with Anakinra.

Methods: We recruited 15 patients with IRP who had been treated with Anakinra at our autoinflammatory clinic between
2011 and 2023 and had been in clinical and laboratory remission for the past three months. All patients had echocardio-
graphic data available within the last three months. Demographic, clinical, and treatment data were extracted from patient
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records. Echocardiographic data were compared with age- and gender-matched healthy controls (HC). Additionally,
patients were stratified into two groups: those who had discontinued Anakinra treatment and those who were continuing
the treatment. Furthermore, to understand the persistence of pericardial effusion despite clinical remission, patients with
pericardial effusion were compared with those without effusion.

Results: Fifteen IRP patients and 20 HC were included in the study. The demographic, clinical, and treatment data of the
patients are shown in Table 1. Echocardiographic examination revealed that pericardial thickness and hyperechogenicity
were significantly higher in patients than HC (p< 0.001). Mild pericardial effusion (< 10 mm) persisted in 60% of the patients.
No patients had pericardial tamponade or constrictive pericarditis. However, tricuspid inflow for respiratory variation was sig-
nificantly higher in the patient group than in HC (p=0.018) (Table 2). No significant differences were observed in the variables
between patients continuing Anakinra treatment and those who had discontinued it, and there were also no differences
between patients with pericardial effusion and those without effusion (Table 3).

Conclusion:We found that IRP patients treated with Anakinra and in remission had greater pericardial thickness and hyper-
echogenicity than HC, and most still had mild effusion. It is unclear whether these findings are sequelae of past pericarditis or
signs of subclinical ongoing inflammation. Although tamponade and constrictive pericarditis were not detected, the signifi-
cantly higher tricuspid inflow for respiratory variation, an early sign of tamponade, compared to controls is noteworthy.
Therefore, these patients should be closely monitored to identify and manage potential complications.

Disclosure: Z. Toker Dincer: None; D. Raimoglu: None; E. Yilmaz: None; A. Dag: None; S. Karup: None;
M. Melikoglu: None; S. Ugurlu: None.

Abstract Number: 1121

A Phase 1, Randomized, Double-Blind, Placebo-Controlled Study to
Evaluate the Safety, Pharmacokinetics and Pharmacodynamics of Single
and Multiple Ascending Doses of AMG 329, a Monoclonal Antibody, in
Conventional and Plasmacytoid Dendritic Cell-Mediated Rheumatic
Diseases

Alan Kivitz1, Stanley Cohen2, Annie Lau-Kilby3, Yajing Sun3, Jiayin Huang3, Atasi Jana3, Susie Kim3, Yanping Wu3, Quinnie
Yang3 and Lin Zhao3, 1Altoona Center for Clinical Research, Duncansville, PA, 2Metroplex Clinical Research Center,
dallas, TX, 3Amgen Inc., Thousand Oaks, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: AMG 329 (formerly HZN-1116), a human monoclonal antibody (mAb), binds to soluble and
membrane-bound human feline McDonough sarcoma (FMS)-like tyrosine kinase 3 receptor ligand (FLT3L). FLT3L is a
hematopoietic cytokine that plays a major role in driving the expansion and survival of conventional dendritic cells (cDCs)
and plasmacytoid DCs (pDCs), as well as monocytes. This was a first-in-human, double-blind, placebo (PBO)-controlled
phase 1 study to evaluate the safety, pharmacokinetics (PK) and pharmacodynamics (PD) of single and multiple ascending
doses of AMG 329 in participants (pts) with cDC- and pDC-mediated rheumatic diseases.
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Methods: Pts with stable rheumatoid arthritis, psoriatic arthritis, axial spondyloarthritis, systemic lupus erythematosus, or
Sjögren’s while receiving standard-of-care (SOC) therapy were randomized sequentially to receive a single ascending dose
(SAD) or multiple ascending doses (MAD) of AMG 329. AMG 329 doses ranged from a low dose predicted to have a mod-
erate PD effect to a high dose with sufficient safety margin based on model simulation using nonclinical PD and toxicology
studies. In the SAD study, pts were enrolled into five cohorts to receive a single dose of AMG 329 or PBO administered sub-
cutaneously (SC), with an additional cohort with AMG 329 or PBO given intravenously. In the MAD study, pts were enrolled
into three (low-, mid- and high) ascending dose cohorts to receive multiple SC doses of AMG 329 or PBO. Pts were followed
for a minimum of 4 –12 weeks after receiving the final dose with additional follow-up required until repletion of pDC counts.
Blood samples were collected for the evaluation of AMG 329 PK and pDC, cDC and monocyte levels. Safety was monitored
throughout the study.

Results: A total of 73 pts were randomized: 48 pts in the SAD study (PBO: N=12; AMG 329 groups: N=36 [6/group]), and
25 pts in the MAD study (PBO: N=7; AMG 329 groups: N=18 [6/group]. A total of 35 (72.9%) and 19 (76.0%) pts reported
≥1 adverse event (AE) in the SAD and MAD studies, respectively. The frequency of AEs was balanced between AMG
329 and PBO groups with most being mild/moderate in severity. There were no deaths and no AEs leading to
discontinuation.

Figure 1. Absolute pDC levels (cells/μL; % of baseline) plotted over time in the (A) SAD study and (B) MAD study. Data points represent time of sam-
ple collection. IV, intravenous; MAD, mulitple ascending dose; pDC, plasmacytoid dendritic cell; SAD, single ascending dose; SC, subcutaneous;
SEM, standard error of the mean; PBO, placebo.
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In both studies, exposures of AMG 329 increased approximately in a dose-proportional manner with increasing dose levels.
The terminal elimination half-life (t1/2) values were similar in SAD and MAD studies and ranged from 17–27 days across dose
levels, within the range of a typical mAb. Rapid reductions in pDCs, cDCs and monocytes were observed for pts in both the
SAD and MAD studies receiving AMG 329. In the MAD study, reductions in pDC levels were evident by Day 9 and reduced
by >80% for all groups receiving the last dose of AMG 329; pDC levels returned to near baseline levels during the follow-up
period.

Conclusion: When added to SOC therapy, AMG 329 had an acceptable safety profile in adult pts with stable cDC- and
pDC-mediated rheumatic diseases. The PK profile of AMG 329 is consistent with a typical mAb. Reductions in pDCs, cDCs
andmonocytes were observed that lasted up to 12 weeks following the highest dose in the MAD cohort. These data support
further clinical investigation of AMG 329 in patients with autoimmune diseases.

Disclosure: A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific Expert-
Genzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly,
6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,

Figure 2. MAD study data plotted over time for (A) absolute cDC1 levels (cells/μL; % of baseline) and (B) absolute classical monocyte levels (cells/
μL; % of baseline). Data points represent time of sample collection. cDC1, conventional dendritic cell 1; MAD, mulitple ascending dose; SC, sub-
cutaneous; SEM, standard error of the mean; PBO, placebo.
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2, UCB, 2, 6, XBiotech, 2; S. Cohen: Amgen, 2, Pacira BioSciences, Inc., 5; A. Lau-Kilby: Amgen, 3, 12, stockholder;
Y. Sun: Amgen, 3, 11; J. Huang: Amgen, 3, 11; A. Jana: Amgen, 3, 11; S. Kim: Amgen, 3, 11; Y. Wu: Amgen Inc.,
3, 11; Q. Yang: Amgen, 3, 11; L. Zhao: Amgen, 3, 11.

Abstract Number: 1122

Clinical Realities in Patients with Adult Onset Still’s Disease: Real-World
Diagnosis and Management

Chloe Heiting1, Karen Gambina2 and Bella Mehta3, 1Hospital for Special Surgery, New York, NY, 2Weill Cornell Medical
College, New York, NY, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adult Onset Still’s Disease (AOSD) is a rare systemic inflammatory disorder characterized by inflam-
matory polyarthritis, daily fever, and a transient salmon-pink maculopapular rash. Diagnosis of AOSD is challenging
as patients may have a variety of non-specific symptoms and laboratory abnormalities, and diagnosis is often exclusionary
due to the ambiguous nature of its presenting symptoms. Interleukin 18 (IL-18) levels have been found to be markedly ele-
vated in AOSD patients,1 and present a promising indicator for disease activity and diagnosis. We aimed to describe a
cohort of AOSD patients, including their serum IL-18 levels and treating rheumatologist-reported disease activity, as seen
in outpatient clinic visits at a tertiary care referral hospital in the United States.

Methods: We enrolled adult patients (≥18 years) with AOSD in a prospective cohort. Patients were identified by ICD-10
codes (M06.1). Clinical diagnosis of AOSD was then confirmed with the patients’ respective treating rheumatologists, and
subsequently via chart review by a second rheumatologist who oversees a specialized AOSD practice. Patients with a differ-
ent disease that explained the clinical picture better than AOSD were excluded. Demographic data, medication use, medical
history, and laboratory results were collected via chart review. Patients were characterized using three standard AOSD diag-
nostic criteria – Yamaguchi, Cush, Fautrel – and descriptive statistics were reported.

Results: 39 patients were enrolled, majority White (59.0%) and female (74.4%) (Table 1). Of the examined diagnostic criteria,
only 30.8% of patients met all three and 20.5% fit none (Figure 1). All patients were treated clinically as AOSD despite differ-
ences in fulfilling diagnostic criteria.

23.6% of patients had a history of macrophage activation syndrome (MAS). Peak ferritin levels were markedly elevated in the
cohort (median 2102.5 ng/mL, IQR [445, 10798], n=38). 12 patients presented with elevated peak ferritin levels >10,000
ng/mL, including 6 with history of MAS.

Serum IL-18 levels were measured in 7 patients (median 554 pg/mL, IQR [246.5, 36151]), and were elevated in 4 patients
whose treating rheumatologists noted worsening of clinical symptoms at time of measurement.

Conclusion:We characterized a cohort treated clinically as AOSD and identified that 20.5% did not fit any diagnostic criteria
while only 30.8% met all three. It is imperative to recognize that not all patients neatly fit into established criteria, and patients
may be excluded depending on which criteria was selected, highlighting the heterogeneity of the disease. Serum IL-18 levels
were only measured in a portion of our cohort, but we observed an association between elevated serum IL-18 levels and
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worsening symptoms as noted by the treating rheumatologist. Continued disease characterization and measurement of
serum IL-18 levels in AOSD patients, especially to further elucidate its potential role in AOSD diagnosis, is necessary in rare
diseases where traditional diagnostic criteria may not be the clinical reality.

1. Colafrancesco et al. IL-18 Serum Level in Adult Onset Still’s Disease: A Marker of Disease Activity. PMID: 22762008.

Disclosure: C. Heiting: None; K. Gambina: None; B. Mehta: None.

Abstract Number: 1123

Serological Elevation of IgG4: Clinical Correlation and Differential
Diagnosis

Pablo Martínez Calabuig1, Laura Salvador Maicas2, Mireia Lucía Sanmartín Martínez3, Iv�an Jesús Lorente Betanzos3,
Jorge Juan Fragío Gil4, Roxana Gonz�alez Mazario5, Amalia Rueda5, juan José Lerma Garrido6, Clara Molina Almela3 and
Cristina Campos Fern�andez7, 1HOSPITAL GENERAL UNIVERSITARIO VALENCIA SPAIN, Ontinyent, Comunidad Valenciana,
Spain, 2Consorcio Hospital General Universitario de Valencia, Castell�on de la Plana, Comunidad Valenciana, Spain,
3Consorcio Hospital General Universitario de Valencia, Valencia, Comunidad Valenciana, Spain, 4Hospital General
Universitario, Valencia, Comunidad Valenciana, Spain, 5Hospital General de Valencia, Valencia, Comunidad Valenciana,
Spain, 6Hospital General Universitario Valencia, Valencia, Comunidad Valenciana, Spain, 7Department of Rheumatology.
Hospital General Universitario de Valencia, Valencia, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4-related disease (IgG4-RD) is a rare, systemic, immunomediated fibroinflammatory process
with uncertain etiology and pathophysiology that can affect multiple organs, presenting common clinical, radiological, and
serological characteristics. Although the disease is associated with IgG4, serum levels are not elevated in all patients; it
has also been described in other respiratory system diseases (bronchiectasis, asthma, sarcoidosis), pancreatic diseases
(chronic pancreatitis), liver diseases (cirrhosis), or in relation to other autoimmune diseases such as systemic lupus erythe-
matosus (SLE), rheumatoid arthritis (RA), or inflammatory myopathies. Our objetive is to determine the prevalence and clin-
ical significance of IgG4 positivity in the blood of patients with an initial suspicion of systemic autoimmune disease.

Methods: A single-center cross-sectional study was conducted, in which all results from the electronic medical records of
patients with elevated IgG4 ( >135 mg/dL) from a single center and requested by various hospital departments from January
2010 to Juny 2023 were analyzed. Demographic data were collected, as well as final diagnoses, including those with
IgG4-RD.

Results: A total of 181 patients with serological elevation of IgG4 were reviewed (Table 1). Of the patients analyzed, only
6 met the diagnostic criteria for IgG4-RD according to the ACR/EULAR 2019 criteria. Among the remaining patients, the
majority (45.3%) presented with respiratory pathology, mostly comprising patients with COPD (13.26%), or asthma
(5.52%). An elevation of IgG4 was also observed in other systemic autoimmune diseases (22.1%), being more frequent in
patients diagnosed with SLE (3.87%), RA (2.21%), or EGPA (2.76%); or patients diagnosed with some malignancy
(11.05%), most frequently in pulmonary (3.31%) or pancreatic and biliary tract cancers (2.2%). Finally, elevation of this immu-
noglobulin was also observed in patients with digestive pathology (9.34%), especially in patients with pancreatitis (6.04%).
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Table 1. Variables Collected from Patients with Elevated IgG4

2287

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Our study indicates that elevated IgG4 levels are not exclusive to IgG4-RD, appearing also in various respira-
tory (COPD), autoimmune (SLE, RA), and neoplastic conditions. These data suggest that high IgG4 levels may indicate a
more generalized immune response and may not be useful as a screening tool for IgG4-RD.

Disclosure: P. Martínez Calabuig: None; L. Salvador Maicas: None; M. Sanmartín Martínez: None; I. Lorente
Betanzos: None; J. Fragío Gil: None; R. Gonz�alez Mazario: None; A. Rueda: None; j. Lerma Garrido: None;
C. Molina Almela: None; C. Campos Fern�andez: None.

Abstract Number: 1124

Impact of Genetic Predisposition for Type 2 Diabetes in Plasma Glucose
Levels After the Administration of a High Dose of Systemic
Glucocorticoids

Xiaodi Ruan1, Michael Williams2, Gul Karakoc1, Elizabeth McNeer1, Leena Choi1, Jonathan D. Mosley1, C. Michael Stein1

and Vivian K. Kawai1, 1Vanderbilt University Medical Center, Nashville, TN, 2VUMC, Nashville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GCs) are potent anti-inflammatory drugs that are commonly prescribed, particu-
larly for rheumatic and immunologic conditions. Hyperglycemia is an important adverse effect and occurs in approximately
a third of people who receive high doses of systemic GCs. Some clinical and demographic factors are known to be associ-
ated with GC-induced hyperglycemia; however, genetic factors may also contribute. We hypothesized that genetic predis-
position for type 2 diabetes (T2D) plays a role in the variably high glucose levels observed after GC administration.

Methods:We selected a cohort of individuals in the Vanderbilt University Medical Center biobank who had received a trigger
dose of ≥40 mg/d prednisone-equivalents at age 18 years or older as part of clinical care. Only individuals of European
ancestry (defined by genetic principal components (PCs) and HapMap reference) were selected. Eligible individuals were

Image 1. Patients with elevated serological IgG4 diagnostic algorithm
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required to have genome-wide genotyping data available and glucose measurements before and after GC administration.
The median glucose level before the trigger GC dose was calculated in all individuals, and the highest glucose level recorded
within 30 days after the trigger dose was extracted and natural log transformed. Genetic predisposition for T2D was esti-
mated using a polygenic risk score (PRS) that was built with summary genetic information from the largest genetic study
of T2D in European populations and calculated in the cohort. To define the relationship between the standardized PRS for
T2D and GC-induced hyperglycemia, we performed linear regression adjusting for sex, age, GC dose, median baseline glu-
cose, and 5 PCs. P≤0.05 was considered significant. Continuous variables are shown as median [IQR] and counts as per-
centage. In a sensitivity analysis, we excluded individuals who had a diagnosis of diabetes before the trigger dose.

Results: There were a total of 1988 eligible individuals; of these, 12.3 percent were male, the median age and trigger GC
dose were 58 [45, 66] years and 75 [40.0, 200.0] mg/d, respectively. Blood glucose increased from a baseline of 107.0
[95.9, 134.1] mg/dL to 189.5 [132.0, 283.0] mg/dL after GC. Peak glucose level within 30 days after GC administration
was significantly associated with sex (P=0.003), dose of GC (P=7.9x10−29), baseline glucose (P=2.2x10−167) and with the
PRS for T2D (P=7.1x10−5) (Table 1). After excluding individuals with diabetes (n=655), the association with the PRS for
T2D was attenuated but remained significant (P=0.0003, Table 1)

Conclusion: Genetic predisposition for T2D plays an important role in GC-induced hyperglycemia, even in individuals with-
out known diabetes.

Disclosure: X. Ruan: None; M. Williams: None; G. Karakoc: None; E. McNeer: None; L. Choi: None; J. Mosley:
None; C. Stein: None; V. Kawai: None.

Abstract Number: 1125

Non-Classical Complications of Adult-Onset Still’s Disease: A Multicenter
Spanish Study

Javier Narvaez-García1, Maria Jesus García de Yebenes2, Susana Holgado3, Alejandro Olive4, Ivette Casafont-Sole3,
Santos Castañeda5, Cristina Valero6, María Martín L�opez7, Patricia Carreira8, Maribel Mora Limiñana9, Laura Nuño10,
Angel Robles Marhuenda11, Pilar Bernabéu12, J Campos Esteban13, Genaro Graña14, Vera Ortiz15, Marisol Camacho16,
Carmen Vargas17, Judith Sanchez-Manubens18 and Jordi Anton19, 1Hospital Universitario de Bellvitge, Barcelona, Spain,
2Instituto de Salud Musculoesquelética, Madrid, Spain, 3Hospital Universitari Germans Trias i Pujol, Badalona, Spain,
4Hospital Universitari Germans Trias i Pujol, Badalona, Barcelona, Spain, 5Hospital Universitario de la Princesa, Madrid,
Spain, 6Hospital de la Princesa, Madrid, Spain, 7General University Hospital of Ciudad Real, Ciudad de México, Spain,
8Hospital Universitario 12 de Octubre, Madrid, Madrid, Spain, 9Parc Sanitari Sant Joan de Deu, Sant Boi, Barcelona,
Spain, 10Hospital Universitario La Paz, Madrid, Spain, 11Hospital Universitario La Paz, Madrid, Madrid, Spain,
12Rheumatology section, Dr. Balmis General University Hospital-ISABIAL, Alicante, Spain, Alicante, Spain, 13Hospital
Universitario Puerta de Hierro Majadahonda, Madrid, Spain, 14Complejo Hospitalario Universitario de A Coruña, La
Coruña, Spain, 15Hospital General de Granollers, Barcelona, Spain, 16Hospital Universitario Virgen del Rocío, Sevilla,
Spain, 17Hospital Universitario Virgen Macarena, Sevilla, Spain, 18Hospital Universitari Parc Taulí, Sabadell, Barcelona,
Spain, 19Hospital Sant Joan de Déu, Barcelona, Spain
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adult-onset Still’s disease (AOSD) is a rare systemic disorder characterized typically by fever, arthri-
tis, skin rash, leukocytosis, and hyperferritinemia, which are the hallmarks of the disease. Other common manifestations
include odynophagia, myalgias, hepatic involvement, lymphadenopathy, and splenomegaly. However, the clinical picture
may be complicated by the occurrence of atypical or non-classical complications, which can be severe and potentially life-
threatening. Our objective was to investigate the prevalence and clinical spectrum of complications in AOSD beyond macro-
phage activation syndrome (MAS), and to identify factors linked to their occurrence.

Methods: A retrospective, longitudinal, multicenter study enrolled patients diagnosed with AOSD using the Yamaguchi
diagnostic criteria. All participants had undergone at least one year of follow-up.
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Results: The cohort included 107 patients (67% women) from 14 centers across various autonomous communities in
Spain. Table 1 summarizes their general characteristics and main clinical and laboratory data. Among them, 64 (59.8%)
patients had one or more of the following complications, retrospectively recorded in the electronic Data Collection Form:

- MAS occurred in 10 of 105 patients (Prevalence: 9.5%, 95% CI 4.2 to 14.3).

- Atypical skin manifestations were observed in 38 of 98 patients (38.8%, 95% CI 27.4 to 53.2). The most common lesions
included persistent pruritic papules and plaques with a linear configuration resembling flagellate erythema, and urticaria-like
eruptions.

- Cardiac involvement was noted in 22 of 97 patients (22.7%, 95% CI 14.2 to 34.3), including 18 cases of pericardial dis-
ease, four cases of myocarditis, six cases of suspected pulmonary arterial hypertension (PAH) identified by echocardiogram,
and one case of inflammatory valvular involvement.

- Pleural disease was present in 28 out of 97 patients and transient pulmonary infiltrates in 4 out of 100 patients, with prev-
alences of 28.9% (95% CI 19.2 to 41.7) and 4% (95% CI 1.1 to 10.2), respectively.

- Secondary amyloidosis was found in 1 out of 104 patients (0.96%, 95% CI 0.2 to 5.3).

- Significant headaches, serving as a presenting symptom, occurred in 13 out of 92 patients (14.1%, 95% CI 7.5 to 24.2),
with some cases objectively confirmed as aseptic meningitis.
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- Peritonitis, confirmed by peritoneal effusion on imaging, was observed in 9 out of 107 patients (8.4%, 95% CI 3.8 to
16 ). In the comparative study (Table 2), patients with complications exhibited a higher incidence of lymphadenopathy
(52.4% vs. 27.8%; p=0.018) and, as expected, higher values in the Systemic Score System index (6.6 vs. 5.3;
p=0.0002).

Conclusion: In addition to typical clinical manifestations and MAS, a significant proportion of patients with AOSD develop
uncommon or exceptional complications. These should be considered in the evaluation and follow-up of patients, particu-
larly those with chronic or persistent disease progression. Early recognition and prompt management are crucial to signifi-
cantly reducing morbidity and mortality

Disclosure: J. Narvaez-García: None;M. García de Yebenes: None; S. Holgado: None; A. Olive: None; I. Casafont-
Sole: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6,
UCB, 2, 5; C. Valero: AbbVie/Abbott, 6, Eli Lilly, 6, Grunenthal, 6, Novartis, 6, 12, Attending meetings and/or travel,
UCB, 12, Attending meetings and/or travel; M. Martín L�opez: None; P. Carreira: None; M. Mora Limiñana: None;
L. Nuño: None; A. Robles Marhuenda: None; P. Bernabéu: None; J. Campos Esteban: Janssen, 6; G. Graña: None;
V. Ortiz: None; M. Camacho: None; C. Vargas: None; J. Sanchez-Manubens: None; J. Anton: None.

Abstract Number: 1126

The Outcomes of Carpal Tunnel Injections and Carpal Tunnel Surgery

wilmer sibbitt1, dihowm Fatma1, N. SUZANNE Emil1, Maheswari Muruganandam2, Roderick A Fields1, Vangala Adarsh1,
Frank O’Sullivan3, Shuhei Hattori4, Frank M Delgado1 and Krystle Tapia1, 1UNM, Albuquerque, NM, 2University of New
Mexico, Albuquerque, NM, 3University of New Mexico School of Medicine, Albuquerque, NM, 4University of Hawaii,
Hawaii

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: arpal tunnel syndrome (CTS) is the most common peripheral neuropathy secondary to chronic
median nerve compression at the wrist within the space-limited carpal tunnel (CT). CTS management includes hand therapy,
splinting, corticosteroid injection, and surgical decompression. This IRB-approved study investigated the safety and compli-
cations of CT injections.

Methods: From a procedural database the outcomes of 1089 consective CT injections were reviewed. Patients under-
went CT injection for clinical CTS symptoms, including numbness/tingling in the distribution of the median nerve, hand
grip weakness, thenar muscle atrophy, and/or positive Tinel’s or Phalen’s sign. All subjects were offered CT surgery,
and those that refused received CT injections. The CT injection technique was the traverse ulnar technique, where the
5/8-inch 25 g needle was introduced on the ulnar side of the volar wrist (towards the midline away from the ulnar artery)
and directed radially until the needle tip resided below the tendons of the flexor digitorum superficialis and flexor digi-
torum profundus tendons directly below the median nerve. 3 ml of lidocaine was injected to create a fluid space and
then using a syringe exchange 40 mg triamcinolone acetonide was injected through the same needle below the super-
ficialis and profundus bundles. In subjects referred for CT surgery, success was defined as no recurrent symptoms and
no further CT injections or other therapy.
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Results: The 183 subject cohort was 84.7% female with the diagnoses of inflammatory arthritis (55.2%), occupational CTS
(30%), diabetes mellitus (10.9%), and hypothyroidism (3.8%). The 183 subjects underwent a total of 1089 CTS injections
(mean 6.0± 9.5 injections/subject). 57.9% injections were on the right CT and 42.1% were on the left CT. 30.8% underwent
a single session of CT injection, and 69.2% underwent multiple injection sessions because of recurrent symptoms. In those
who had multiple injection sessions, the average interval between injection sessions were 10.6± 11.0 months. Complica-
tions occurred in 0.82% (9/1089) of CT injections: 0.18% (2/1089) tendon ruptures, 0.09% (1/1089) infection with Staphy-
lococcus epidermidis, and 0.55% (6/1089) with reversible skin atrophy. There were no hematomas, vascular injury, or
nerve injuries. In the 2 subjects (1 Rheumatoid arthritis, 1 Diabetes mellitus) with tendon rupture each had received 6 CTS
injections. 21.3% (39/183) of subjects eventually underwent CT release surgery. CT surgery was successful in 71.8%
(28/39) subjects. However, CT surgery failed in 28.2% who experienced recurrent symptoms and required additional post-
surgical injections, splinting, or occupational therapy.

Conclusion: CT injections using the transverse ulnar approach are safe and effective with a low risk of complications. CT
surgical release in recurrent cases provides lasting relief to many patients, but also fails in a substantial minority (28.2%)
who then require reinjection or other non-surgical therapy.

Transverse CT Injection technique

US Visualization of Needle Positioning
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Disclosure: w. sibbitt: None; d. Fatma: None; N. Emil: None;M. Muruganandam: None; R. Fields: None; V. Adarsh:
None; F. O’Sullivan: None; S. Hattori: None; F. Delgado: None; K. Tapia: None.

Abstract Number: 1127

Risk of Ocular Inflammatory Conditions in Patients with Autoimmune
Diseases: A Retrospective Study Using the National Inpatient Sample

Sami Rabah and Xiangyi Kang, Lincoln Medical Center, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune diseases are known to cause various ocular inflammatory conditions and are often
the initial presentation in many of these diseases. This study aims to investigate the demographic characteristics of
patients with ocular inflammatory conditions, the prevalence of autoimmune diseases in these patients, and the odds
of having an ocular disease if diagnosed with an autoimmune disease, using data from the Nationwide Inpatient Sample
(NIS) database.

Methods: Patients who were 18 or older, and were hospitalized between January 1, 2016, and December 31, 2019,
with an ocular condition including Episcleritis Scleritis or Uveitis, were identified from the National Inpatient Sample
(NIS) database using the International Classification of Diseases, Tenth Revision (ICD-10) codes. Demographic char-
acteristics including mean age, sex distribution, and racial composition were examined for each ocular condition.
Prevalence rates of autoimmune and systemic diseases, including rheumatoid arthritis (RA), systemic lupus erythema-
tosus (SLE), and Sjogren’s syndrome, were calculated for each ocular condition. The adjusted odds ratios (ORs) were
calculated using logistic multivariate regression analysis, controlling for age, race, sex, possible infections, and other
comorbidities, to assess the associations between autoimmune diseases and ocular inflammatory conditions.

Results: The mean age varied across different ocular conditions, with posterior uveitis patients being the youngest (mean
age: 46.1 years) and intermediate uveitis patients being the oldest (mean age: 59.3 years). Females were predominant in
all ocular conditions, ranging from 45.7% in posterior uveitis to 60% in scleritis. Whites constituted the majority racial group
across all ocular conditions, while the prevalence of autoimmune and systemic diseases varied. RA and inflammatory bowel
disease were commonly observed across all ocular conditions, with RA being observed in 12.9% and 8.9% of patients with
scleritis and episcleritis respectively.

The adjusted odds ratios revealed significant associations between autoimmune diseases and inflammatory ocular condi-
tions. Notably, Behçet’s disease exhibited significantly increased odds of episcleritis (OR 33.9, p < 0.001) and intermediate
uveitis (OR 50, p < 0.001). Relapsing polychondritis showed a high odds ratio for scleritis (OR 202, p < 0.001). RA and SLE
were associated with increased odds of developing scleritis (OR 6.2 and 3.4, respectively; both p < 0.001) and episcleritis
(OR 3.8 for both, p < 0.001). Other notable findings include patients with granulomatosis with polyangiitis having higher odds
of developing scleritis (OR 106.5, p < 0.001) and episcleritis (OR 89.5, p < 0.001), as well as a strong association for patients
with sarcoidosis to develop anterior uveitis (OR 13.1, p =0.006)

Results are summarized in Tables 1 and 2
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Conclusion: Our retrospective analysis reveals that patients with autoimmune diseases have a higher risk of developing
inflammatory ocular conditions. This underscores the importance of regular eye examinations for individuals with autoim-
mune diseases to ensure early detection and management of potential ocular complications.

Disclosure: S. Rabah: None; X. Kang: None.

Abstract Number: 1128

A Meta-Analysis of Statin Efficacy in Controlling Disease Activity in
Psoriasis

Barbara Abreu Lopez1, Ernesto Calderon Martinez2, Tania Siu Xiao3, Zulma Sosa Carcamo4, Alejandra Maria Aleman
Reyes5, Felix Ricardo Bonilla Bonilla6, María Isabel Murillo Pineda5, Edgar Josué Sanabria Herrera7, Alberto Ayala
Aguilar8, Adreina Del Valle Rojas Marron9, Valentina Contreras Duran,10, Kevin J. Lopez Romero11 and Marcela Garzon12,
1Universidad de Carabobo, Carabobo, Venezuela, 2The University of Texas Science Medical Center at Houston, Tomball,
3Thomas Jefferson University Hospital, Philadelphia, 4Universidad Evangélica de El Salvador, San Salvador, El Salvador,
5Universidad Cat�olica de Honduras, Tegucigalpa, Honduras, 6Hospital Militar Central, San Salvador, El Salvador,
7Universidad Nacional Aut�onoma de Honduras, Tegucigalpa, 8Baylor College of Medicine, Houston, 9Universidad de
Oriente Núcleo Anzo�ategui, Barcelona, Venezuela, 10MD Anderson Cancer Center, Texas, Houston, 11Universidad de
El Salvador, San Salvador, El Salvador, 12Universidad de Los Andes, Bogot�a, Colombia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriasis is a chronic inflammatory skin disorder that is associated with an increased risk of cardio-
vascular diseases. Chronic inflammation in psoriasis can produce excessive reactive oxygen species (ROS) by releasing pro-
teolytic enzymes and myeloperoxidase from leukocytes, leading to oxidative stress. These ROS oxidize low-density
lipoproteins (LDLs) in the epidermis, resulting in cell damage and psoriatic plaques. Statins, known for their cholesterol-
lowering effects, also possess immunomodulatory properties that can diminish inflammation in psoriasis. By increasing
LDL clearance and reducing cardiovascular risk, statins may improve the clinical course of psoriasis and alleviate its
symptoms.

Methods: Following PRISMA guidelines, a systematic review of data from PubMed, Cochrane, Web of Science, Scopus,
EMBASE, and CINAHL was conducted on 18/03/2024. Randomized clinical trials (RCTs) comparing statins with placebo
or alternative treatments in adult patients with psoriasis were included. The primary outcome was the Psoriasis Area and
Severity Index (PASI) score or symptom improvement. Secondary outcomes included identifying any statin that could
impact PASI and any potential effect of concomitant topical ointments.

Forest plot illustrating the Standardized mean difference (SMD) of Statins vs Placebo Efficacy of statin therapy for psoriasis using the (PASI) score.
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Results: Of 10,172 identified articles, 12 RCTs were included, involving 1,000 participants. Exclusion factors included
patients under 18 years, articles non in Spanish or English, and interventions other than statins. By meta-analysis, we iden-
tified statistically significant differences in psoriasis severity between statin and placebo groups [SMD -0.39; 95%CI: -0.73,
-0.06; P = 0.0206]. Subgroup analyses based on the type of statin and concomitant use of topical ointments demonstrated
no significant differences. Sensitivity analysis suggested potential heterogeneity, and post-hoc analysis resulted in a nar-
rower range of effect sizes.

Conclusion: Significant improvements in psoriasis severity may occur with statin use relative to placebo. Heterogeneity
among studies and limitations in study design highlight the need for further well-designed RCTs to elucidate the role of sta-
tins in psoriasis management. However, these findings offer insights into potential therapeutic paths warranting exploration
in future research studies. Systematic review registration number: PROSPERO registry— CRD42024525998

Disclosure: B. Abreu Lopez: None; E. Calderon Martinez: None; T. Siu Xiao: None; Z. Sosa Carcamo: None;
A. Aleman Reyes: None; F. Bonilla Bonilla: None; M. Murillo Pineda: None; E. Sanabria Herrera: None; A. Ayala
Aguilar: None; A. Del Valle Rojas Marron: None; V. Contreras Duran,: None; K. Lopez Romero: None;
M. Garzon: None.

Abstract Number: 1129

Machine Learning Algorithms to Predict Colchicine Resistance in Familial
Mediterranean Fever

Admir Öztürk1, Murad Kucur2, Lara Yagci1 and Serdal Ugurlu3, 1Istanbul University - Cerrahpasa, Cerrahpasa Faculty of
Medicine, Istanbul, Turkey, 2Istanbul University-Cerrahpasa, Engineering Faculty, Mechanical Engineering Department,
Istanbul, Turkey, 3Istanbul University-Cerrahpasa, Istanbul, Turkey

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean Fever (FMF) is a monogenic autoinflammatory disease caused by mutations
in the MEFV gene. Colchicine is the first-line treatment of FMF. Although it is an effective and safe option, %5 - %10 of FMF
patients develop resistance to colchicine. To prevent attacks and subclinical inflammation, colchicine-resistant FMF is man-
aged by elevating the colchicine dose or switching to IL-1 inhibitors. Predicting colchicine at the time of diagnosis would be
beneficial for preventing amyloidosis and achieving better patient satisfaction by initiating a higher dose of colchicine earlier,
preventing subclinical inflammation, and reducing the frequency of attacks. Therefore we aimed to develop machine learning
algorithms for predicting colchicine resistance in patients with FMF.

Funnel plot assessing publication bias in the meta-analysis of PASI scores.
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Methods:We conducted an analysis of medical records from 1300 FMF patients, extracting various features including chest
pain, presence of compound heterozygous mutations in MEFV gene, presence of M694V homozygous mutation, attacks
per month before treatment, age of symptom onset, erysipelas-like rash associated with attacks, presence of arthritis with
erythema, presence of recurrent arthritis, and colchicine resistance status.

Results: The cohort included both pediatric and adult-onset FMF patients, with 113(8,6%) classified as colchicine resistant
and 1187(91,4%) as colchicine-responsive. Logistic regression exhibited the best performance, utilizing features such as the
presence of compound heterozygous mutations in the MEFV gene, chest pain during attacks, number of attacks per month

ROC Curve of Logistic Regression Model (AUC = 0.76)

ROC Curve of Deep Learning Model (AUC = 0.75)

Summary of the Results of Machine Learning Models
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before treatment, M694V homozygous mutation, and presence of recurrent arthritis, achieving an AUC of 0.76. (Figure 1)
Deep neural network models also performed well, with the features of the number of attacks per month before treatment,
the presence of M694V homozygous mutation, and the presence of recurrent arthritis, yielding an AUC of 0.75.
(Figure 2)(Table 1)

Conclusion: Machine learning algorithms, offering a probability output for colchicine resistance risk, can function as sensi-
tive and specific tests with adaptable thresholds. Enhancing AUC may require training deep learning models on larger data-
sets or incorporating additional features associated with colchicine resistance risk.

Disclosure: A. Öztürk: None; M. Kucur: None; L. Yagci: None; S. Ugurlu: None.

Abstract Number: 1130

Safety of Bispecific T-cell Engager Therapy in Autoimmune Disease

Melanie Hagen1, Laura Bucci1, Sebastian Boeltz2, Danae-Mona Noethling2, Tobias Rothe2, Maria Gabriella Raimondo1,
Carlo Tur1, Andreas Wirsching1, Jochen Wacker1, Aline Bozec1, Georg Schett3 and Ricardo Grieshaber-Bouyer1,
1Department of Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg
and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 2Department of Medicine 3 - Rheumatology and Immunology,
Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Germany, 3Friedrich-
Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: B-cells and plasma cells are key drivers of systemic autoimmune diseases (AID). Recent data dem-
onstrated preliminary safety and efficacy of using the CD3xCD19 bispecific T-cell engager Blinatumomab in refractory rheu-
matoid arthritis (1). To target CD19-negative-long-lived plasma cells, BCMA is a highly effective target in multiple myeloma
and can be promising new target for AID (2).

Methods: Patients with active, refractory autoimmune diseases including rheumatoid arthritis (RA), dermatomyositis
(IIM), Systemic sclerosis (SSc) and primary Sjoegren-Syndrome (SjS) received therapy with bispecific T cell engagers
at our center. Patients were treated with CD3xCD19 Blinatumomab or CD3xBCMA Teclistamab in a named patient
program. Adverse events including cytokine release syndrome (CRS), immune effector cell-associated neurotoxicity
syndrome (ICANS) and immune effector cell–associated hematotoxicity syndrome (ICAHTS), were monitored after
standardized screening.

Results: 12 Patients (9 RA, 1 SSc, 1 IIM, 1 SjS) were treated. 8 patients with RA received Blinatumomab (7x cumulative
dose 77μg, 1x 198μg) and 4 patients (RA, SSc, IIM, SJO) recevied Teclistamab in a step-up regime according to their
body weight. All patients showed active, progressive and multiple therapy refractory disease activity. All patients were
followed up longer than 28 days (Table 1). CRS occurred in 3/12 patients, while all CRS were mild (1x grade 1, 2x grade
2) and discontinued after single dose Tocilizumab. ICAN was not oberseved at all. Infections occurred in 5/12 patients
(2 Blinatumomab, 3 Teclistamab), all of them mild infections (herpes simplex, SarsCov2, urinary tract infection,
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gastroenteritis, cutanous folliculitis, upper respiratory infection). Hypogammaglobulinemia were recorded in three
patients and substituted with IVIG (1x after Blinatumomab, 2x after Teclistamab). No further myelotxocity was ober-
served, neither in long-term follow-up.

Conclusion: Treatment with bispecific T-cell engagers had a favorable safety profile in 12 patients with refractory autoim-
mune disease. Hence, targeting CD19 or BCMA with T cell engagers appears feasible in autoimmune disease and warrants
further clinical development.

References:

1. Bucci L, Hagen M, Rothe T, et al. Bispecific T cell engager therapy for refractory rheumatoid arthritis. Nat Med 2024.
DOI: 10.1038/s41591-024-02964-1.
2. Moreau P, Garfall AL, van de Donk N, et al. Teclistamab in Relapsed or Refractory Multiple Myeloma. N Engl J Med
2022;387(6):495-505. DOI: 10.1056/NEJMoa2203478.

Disclosure: M. Hagen: None; L. Bucci: None; S. Boeltz: None; D. Noethling: None; T. Rothe: None; M. Raimondo:
None; C. Tur: None; A. Wirsching: None; J. Wacker: None; A. Bozec: None; G. Schett: Bristol-Myers Squibb(BMS),
6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; R. Grieshaber-Bouyer: None.

Table 1: Demographics und safety data of patients treated with Blinatumomab or Teclistamab. HS=Herpes simplex, UTI=Urinary tract infection,
GE=Gastroenteritis, CUT=cutaneous infection, URI=upper respiratory infection.
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Abstract Number: 1131

Zasocitinib (TAK-279), a Selective Oral Tyrosine Kinase 2 Inhibitor,
Reduces Body Surface Area Involvement in a Phase 2b Trial in
Moderate-to-Severe Plaque Psoriasis

Vivian Laquer1, Leon Kircik2, Neil Sadick3, Jamie Weisman4, Yiwei Zhao5, Jessamyn Blau5, Wenwen Zhang6, Jonathan
Uy5, WarrenWinkelman6 andMelinda Gooderham7, 1First OC Dermatology Research, Fountain Valley, CA, 2Icahn School
of Medicine at Mount Sinai, New York, NY, 3Weill Cornell Medical College, New York, NY, 4Piedmont Atlanta, Atlanta, GA,
5Takeda Development Center Americas, Inc., Cambridge, MA, 6Takeda Development Center Americas, Inc., Cambridge,
7SKiN Centre for Dermatology and Probity Medical Research, Peterborough, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Zasocitinib (TAK-279) is a highly selective, allosteric, oral inhibitor of tyrosine kinase 2 (TYK2). TYK2
mediates signaling from cytokines involved in the pathogenesis of psoriasis and other immune-mediated inflammatory
diseases.1,2 In a recent phase 2b trial in patients with moderate-to-severe psoriasis (NCT04999839), zasocitinib was well
tolerated and demonstrated safety and efficacy with greater skin clearance at doses ≥ 5 mg compared with placebo, with
the two highest doses (15 mg and 30 mg) showing the strongest responses at Week 12.3 This analysis further evaluated
the efficacy of the 15 mg and 30 mg doses of zasocitinib in this study using body surface area (BSA) involvement.

Methods: In this randomized, multicentre, double-blind, placebo-controlled trial, patients with moderate-to-severe plaque
psoriasis were randomized 1:1:1:1:1 to receive oral zasocitinib (2 mg, 5 mg, 15 mg or 30 mg) or placebo, once daily for
12 weeks. BSA outcome measures assessed at Week 12 were mean change in BSA from baseline, mean percentage
change in BSA from baseline and the proportion of patients achieving a BSA threshold of ≤ 1% by visit. Mean change in
BSA from baseline was pre-specified.

Results: Baseline mean (standard deviation [SD]) percentage BSA was generally consistent across zasocitinib 15 mg (n=53;
18.3 [10.3]), zasocitinib 30 mg (n=52; 22.2 [14.3]) and placebo (n=52; 21.3 [13.6]) groups. Mean percentage BSA
decreased as early as Week 2 and continued to decrease throughout follow-up in the zasocitinib groups, whereas scores
slightly decreased in the placebo group. At Week 12, mean (SD) percentage BSA was 4.4 (5.3) (least-squares [LS] mean
change: −14.7; LS mean percentage change: −72.9%) in the 15 mg group, 6.5 (12.5) (LS mean change: −15.7; LS mean
percentage change: −73.1%) in the 30 mg group and 18.2 (13.6) (LS mean change: −4.0; LS mean percentage change:
−19.3%) in the placebo group (p < 0.001 for both doses versus placebo) (Figure 1). From Week 8 onwards, a higher pro-
portion of patients achieved a BSA threshold of ≤ 1% in the zasocitinib 15 mg and 30 mg groups compared with the placebo
group (35.8% and 44.2% versus 0% at Week 12, respectively) (Table 1).
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Conclusion: Patients with moderate-to-severe plaque psoriasis who received the two highest doses of zasocitinib (15 mg
and 30 mg) in the phase 2b trial achieved greater reductions in BSA than patients who received placebo over 12 weeks. Fur-
ther investigation of the efficacy and safety of zasocitinib in phase 3 studies in psoriasis is ongoing (NCT0608804;
NCT06108544).

References:

1. Leit S et al. J Med Chem 2023;66:10473–96.
2. Rusiñol L, Puig L. Int J Mol Sci 2023;24:3391.
3. Armstrong A et al. Oral presentation presented at the Annual Meeting of the American Academy of Dermatology,
March 17–21, 2023, New Orleans, LA, USA.
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Abstract Number: 1132

Guselkumab and Golimumab Combination Induction Therapy in
Ulcerative Colitis Results in Early Local Tissue Healing That Is Sustained
Through Guselkumab Maintenance Therapy

Dylan Richards1, Marion Vetter1, Matthew Germinaro1, Bram Verstockt2, Raja Atreya3, Juli�an Panés4, Bruce E. Sands5,
Brian G. Feagan6, Bradford McRae7, Daniel Cua1, Patrick Branigan1 and Tom C. Freeman1, 1Janssen Research &
Development, LLC, Spring House, PA, USA, Spring House, PA, 2Department of Gastroenterology and Hepatology,
University Hospitals Leuven, Leuven, Belgium, Leuven, Belgium, 3Department of Medicine I, Gastroenterology,
Endocrinology and Pneumology, University Hospital Erlangen, Friedrich-Alexander University Erlangen-Nuremberg,
Erlangen, Germany, Erlangen, Germany, 4Hospital Clínic de Barcelona, IDIBAPS, CIBERehd, Barcelona, Spain, Barcelona,
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London, ON, Canada, 7Janssen Research & Development, Cambridge, MA, USA, Cambridge, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Combination induction therapy with guselkumab (GUS), an interleukin (IL)-23p19 subunit antago-
nist, and golimumab (GOL), a tumor necrosis factor (TNFα) antagonist, induced higher rates of clinical remission, endo-
scopic, and histologic outcomes than either monotherapy at Week (WK)12 in patients with ulcerative colitis (VEGA
NCT03662542). Data through WK38 suggested the continued benefit of combination induction even after a transition to
GUS monotherapy at WK12. We explored early molecular changes in colon tissue in a subset of patients at WK4 to define
mechanistic contributions of each monotherapy and combination; these parameters were evaluated again at WK38 to
assess potential carry-over of efficacy.
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Methods: Colon biopsies were obtained at baseline (n=195), WK4 (n=42 substudy), and WK38 (n=172). Transcriptional
profiles were generated with RNA sequencing (RNAseq). Gene correlation network analysis was applied in conjunction with
publicly available single cell RNAseq data to define biologically relevant bulk and cell type-specific transcriptional modules
associated with molecular features of disease. Gene set variation analysis (GSVA) was used to quantitatively assess changes
in biologic modules with treatment.

Results: At WK4, combination induction (n=10) showed significant (p< 0.05) decreases in molecular features compared to
GUS (n=19) and GOL (n=13), including transcriptomic modules representing the IL-23 pathway, interferon response, and
inflammatory epithelial and myeloid transcriptional states associated with endoscopic improvement at WK4 (Mayo endos-
copy subscore of 0 or 1) (combination 5/11, GOL 1/13; GUS 2/19). Reduction (p< 0.05) in inflammatory modules persisted
throughWK38 with combination vs monotherapy induction. Module changes between treatments at WK4 indicated a stron-
ger correlation between GUS and combination (R=0.8; p=2.2e-16) than GOL and combination (R=0.52; p=4.1e-12), with
processes associated with epithelial and stromal biology, and mucosal inflammation. In contrast, the combination effect
on specific neutrophil/myeloid biology at WK4 was more similar to GOL than GUS, supporting the early role of GOL in target-
ing innate inflammation.

Conclusion: Combination induction with GUS and GOL showed significant reductions in major inflammatory features of dis-
ease as early as WK4 which persisted through WK38 with GUS maintenance. Correlative analysis supports the role of GUS
as the primary driver of tissue healing, with GOL further contributing to innate inflammatory activity, which demonstrate dif-
ferential and complementary mechanisms of action of TNFα and IL-23p19 subunit blockade.
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fees, Sandoz, 12, Speaker’s fees, consultancy fees, Santa Ana Bio, 12, Consultancy fees, Sosei Heptares, 12, Consul-
tancy fees, Sossei Heptares, 5, Takeda, 5, 12, Speaker’s fees, consulting fees, Tillots Pharma, 12, Speaker’s fees, con-
sultancy fees, Truvion, 12, Speaker’s fees, Viatris, 12, Speaker’s fees, consultancy fees; R. Atreya: AbbVie, 12, Paid or

2304

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



unpaid consultant or honoraria, Amgen, 12, Paid or unpaid consultant or honoraria, Arena Pharmaceuticals, 2, Biogen,
12, Paid or unpaid consultant or honoraria, Boehringer-Ingelheim, 12, Paid or unpaid consultant or honoraria, Bristol-
Myers Squibb, 12, Paid or unpaid consultant or honoraria, Celgene, 12, Paid or unpaid consultant or honoraria, Cell-
trion Healthcare, 12, Paid or unpaid consultant or honoraria, DrFalk Pharma, 12, Paid or unpaid consultant or honoraria,
Ferring, 12, Paid or unpaid consultant or honoraria, Fresenius Kabi, 12, Paid or unpaid consultant or honoraria, Galapa-
gos, 12, Paid or unpaid consultant or honoraria, Gilead, 12, Paid or unpaid consultant or honoraria,
GlaxoSmithKlein(GSK), 12, Paid or unpaid consultant or honoraria, InDex Pharmaceuticals, 12, Paid or unpaid consul-
tant or honoraria, Janssen, 12, Paid or unpaid consultant or honoraria, Kiniksa Pharmaceuticals, 12, Paid or unpaid
consultant or honoraria, Merck Sharp & Dohme, 12, Paid or unpaid consultant or honoraria, Novartis, 12, Paid or unpaid
consultant or honoraria, Pfizer, 12, Paid or unpaid consultant or honoraria, Roche Pharma, 12, Paid or unpaid consul-
tant or honoraria, Samsung Bioepis, 12, Paid or unpaid consultant or honoraria, Stelic, 12, Paid or unpaid consultant or
honoraria, Sterna Biologicals, 12, Paid or unpaid consultant or honoraria, Takeda, 12, Paid or unpaid consultant or hon-
oraria, Tillotts, 12, Paid or unpaid consultant or honoraria; J. Panés: Abbott, 6, AbbVie, 5, 12, Consulting fees, support
for travel to meetings during the conduct of the study, Alimentive, 12, Participated on a Data Safety Monitoring Board
or Advisory Board, Arena, 2, 12, Consulting fees, Athos, 12, Consulting fees, Atomwise, 12, Consulting fees,
Boehringer-Ingelheim, 12, Consulting fees, Celgene, 12, Consulting fees, Celltrion, 12, Consulting fees, Ferring,
12, Consulting fees, Galapagos, 12, Consulting fees, Genentech/Roche, 12, Consulting fees, GlaxoSmithKline,
12, Consulting fees, Janssen, 6, 12, Consulting fees, Mirum, 12, Consulting fees, Morphic, 12, Consulting fees, Neste,
2, Origo, 12, Consulting fees, Pandion, 12, Consulting fees, Pfizer, 5, 12, Consulting fees, Progenity, 12, Consulting
fees, Protagonist Therapeutics Inc., 12, Consulting fees, Revolo, 12, Consulting fees, Robarts, 12, Consulting fees,
Sanofi, 12, Participated on a data safety monitoring board or advisory board, Takeda, 12, Consulting fees, support
for travel to meetings during the conduct of the study, TGenix, 2, Theravance, 12, Consulting fees, Wassermann,
12, Consulting fees; B. Sands: AbbVie, 12, Consultant or speaker’s fees, Abivax, 12, Consulting or speaking fees,
Adiso Therapeutics, 12, Consultant or speaker’s fees, AgomAb, 12, Consultant or speaker’s fees, Alimentiv, 12, Con-
sultant or speaker’s fees, Amgen, 12, Consultant or speaker’s fees, Arena Pharmaceuticals, 12, Consultant or
speaker’s fees, Artizan Biosciences, 12, Consultant or speaker’s fees, Artugen Therapeutics, 12, Consultant or
speaker’s fees, AstraZeneca, 12, Consultant or speaker’s fees, Bacainn Therapeutics, 12, Consultant or speaker’s
fees, Biora Therapeutics, 12, Consultant or speaker’s fees, Boehringer Ingelheim, 12, Consultant or speaker’s fees,
Boston Pharmaceuticals, 12, Consultant or speaker’s fees, Bristol-Myers Squibb, 12, Consultant or speaker’s fees,
Calibr, 12, Consultant or speaker’s fees, Celltrion, 12, Consultant or speaker’s fees, ClostraBio, 12, Consultant or
speaker’s fees, Connect Biopharm, 12, Consultant or speaker’s fees, Cytoki Pharma, 12, Consultant or speaker’s fees,
Eli Lilly and Company, 12, Consultant or speaker’s fees, Enthera, 12, Consultant or speaker’s fees, Evommune,
12, Consultant or speaker’s fees, Fresenius Kabi, 12, Consultant or speaker’s fees, Galapagos, 12, Consultant or
speaker’s fees, Genentech, 12, Consultant or speaker’s fees, Gilead Sciences, 12, Consultant or speaker’s fees, Glax-
oSmithKline, 12, Consultant or speaker’s fees, Gossamer Bio, 12, Consultant or speaker’s fees, HMP Acquisition,
12, Consultant or speaker’s fees, Imhotex, 12, Consultant or speaker’s fees, Immunic, 12, Consultant or speaker’s
fees, Index Pharmaceuticals, 12, Consultant or speaker’s fees, Innovation Pharmaceuticals, 12, Consultant or
speaker’s fees, Inotrem, 12, Consultant or speaker’s fees, Ironwood Pharmaceuticals, 12, Consultant or speaker’s
fees, Janssen, 12, Consultant or speaker’s fees, Johnson & Johnson, 12, Consultant or speaker’s fees, Kaleido,
12, Consultant or speaker’s fees, Kallyope, 12, Consultant or speaker’s fees, Merck, 12, Consultant or speaker’s fees,
MiroBio, 12, Consultant or speaker’s fees, Morphic Therapeutics, 12, Consultant or speaker’s fees, MRM Health,
12, Consultant or speaker’s fees, OSE Immunotherapeutics, 12, Consultant or speaker’s fees, Pfizer, 12, Consultant
or speaker’s fees, Progenity, 12, Consultant or speaker’s fees, Prometheus Biosciences, 12, Consultant or speaker’s
fees, Prometheus Laboratories, 12, Consultant or speaker’s fees, Protagonist Therapeutics, 12, Consultant or
speaker’s fees, Q32 Bio, 12, Consultant or speaker’s fees, RedHill Biopharma, 12, Consultant or speaker’s fees, Sun
Pharma Global, 12, Consultant or speaker’s fees, Surrozen, 12, Consultant or speaker’s fees, Synlogic Operating Com-
pany, 12, Consultant or speaker’s fees, Takeda, 12, Consultant or speaker’s fees, Target RWE, 12, Consultant or
speaker’s fees, Theravance Biopharma, 12, Consultant or speaker’s fees, TLL Pharmaceutical, 12, Consultant or
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speaker’s fees, USWM Enterprises, 12, Consultant or speaker’s fees, Ventyx Biosciences, 11, 12, Consultant or
speaker’s fees, Viela Bio, 12, Consultant or speaker’s fees; B. Feagan: AbbVie, 6, 12, Consulting fees, received sup-
port for attending meetings or for travel, participated on a data safety monitoring board or advisory board, AbolerIS,
12, Consulting fees, AgomAB Therapeutics, 12, Consulting fees, Allianthera, 12, Consulting fees, Amgen, 12, Consult-
ing fees, participated on a data safety monitoring board or advisory board, AMT, 12, Participated on a data safety mon-
itoring board or advisory board, AnaptysBio, 12, Consulting fees, participated on a data safety monitoring board or
advisory board, Applied Molecular Transport, 12, Consulting fees, Arena Pharma, 12, Consulting fees, Atomwise,
12, mConsulting fees, Avoro Capital Advisors, 12, Consulting fees, Axio Research, 12, Participated on a data safety
monitoring board or advisory board, BioJamp, 12, Consulting fees, Biora Therapeutics, 12, Consulting fees,
Boehringer-Ingelheim, 12, Consulting fees, support for attending meetings or for travel, participated on a data safety
monitoring board or advisory board, Boxer, 12, Consulting fees, Celgene/Bristol-Myers Squibb, 12, Consulting fees,
participated on a data safety monitoring board or advisory board, Celsius Therapeutics, 12, Consulting fees, Connect
BioPharma, 12, Consulting fees, Cytoki, 12, Consulting fees, Disc Medicine, 12, Consulting fees, Duality, 12, Consult-
ing fees, EcoR1, 12, Consulting fees, participated on a data safety monitoring board or advisory board, Eli Lilly, 12, Par-
ticipated on a data safety monitoring board or advisory board, Equillium, 12, Consulting fees, Ermium, 12, Consulting
fees, First Wave, 12, Consulting fees, First Word Group, 12, Consulting fees, Galapagos, 12, Consulting fees, Galen
Atlantica, 12, Consulting fees, Genentech/Roche, 12, Consulting fees, participated on a data safety monitoring board
or advisory board, Gilead, 12, Consulting fees, GlaxoSmithKline, 12, Consulting fees, participated on a data safety
monitoring board or advisory board, Gossamer Pharma, 11, 12, Consulting fees, Hinge Bio, 12, Consulting fees, Hot
Spot Therapeutics, 12, Consulting fees, Imhotex, 12, Consulting fees, Immunic Therapeutics, 12, Consulting fees,
Index Pharma, 12, Consulting fees, participated on a data safety monitoring board or advisory board, JAKAcademy,
12, Consulting fees, Janssen, 6, 12, Consulting fees, support for attending meetings or for travel, participated on a data
safety monitoring board or advisory board, Japan Tobacco Inc, 12, Consulting fees, Kaleido Biosciences, 12, Consult-
ing fees, Landos Biopharma, 12, Consulting fees, Leadiant, 12, Consulting fees, LEK Consulting, 12, Consulting fees,
Lenczner Slaght, 12, Payment for expert testimony, LifeSci Capital, 12, Consulting fees, Lument AB, 12, Consulting
fees, Millennium, 12, Consulting fees, MiroBio, 12, Consulting fees, participated on a data safety monitoring board or
advisory board, Morgan Lewis, 12, Payment for expert testimony, Morphic Therapeutics, 12, Consulting fees, partici-
pated on a data safety monitoring board or advisory board, Mylan, 12, Consulting fees, OM Pharma, 12, Consulting
fees, Origo, 12, Participated on a data safety monitoring board or advisory board, Orphagen, 12, Consulting fees, Pan-
dion Therapeutics, 12, Pandion Therapeutics, Pendopharm, 12, Consulting fees, Pfizer, 12, Consulting fees, support
for attending meetings or for travel, participated on a data safety monitoring board or advisory board, PlayToKnow,
12, Consulting fees, Progenity, 12, Consulting fees, participated on a data safety monitoring board or advisory board,
Prometheus Therapeutics and Diagnostics, 12, Consulting fees, participated on a data safety monitoring board or advi-
sory board, Protagonist, 12, Consulting fees, PTM Therapeutics, 12, Consulting fees, Q32 Bio, 12, Consulting fees,
Rebiotix, 12, Consulting fees, REDX, 12, Consulting fees, participated on a data safety monitoring board or advisory
board, Roche, 12, Consulting fees, Sandoz, 12, Consulting fees, Sanofi, 12, Consulting fees, participated on a data
safety monitoring board or advisory board, Seres Therapeutics, 12, Consulting fees, Silverback Therapeutics, 12, Con-
sulting fees, Surrozen, 12, Consulting fees, Takeda, 6, 12, Consulting fees, support for attending meetings or for travel,
participated on a data safety monitoring board or advisory board, Teva, 12, Consulting fees, participated on a data
safety monitoring board or advisory board, Thelium, 12, Consulting fees, Tigenix, 12, Consulting fees, Tillotts Pharma,
12, Consulting fees, participated on a data safety monitoring board or advisory board, Ventyx Biosciences, 12, Consult-
ing fees, VHSquared Ltd., 12, Consulting fees, Viatris, 12, Consulting fees, Ysios, 12, Consulting fees, Ysopia, 12, Con-
sulting fees, Zealand Pharma, 12, Consulting fees; B. McRae: Janssen, 3, Johnson & Johnson, 11; D. Cua: Janssen,
3, Johnson & Johnson, 11; P. Branigan: Janssen, 3, Johnson & Johnson, 11; T. Freeman: Janssen, 3, 11, Johnson &
Johnson, 11.
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Abstract Number: 1133

Relationship Between Nail Psoriasis Severity Index (NAPSI) and
Cardiovascular Risk Assessed by Eight Cardiovascular Risk Calculators

Maria F. Elizondo-Benitez1, Iris Jazmín Colunga Pedraza2, jose Ramon Azpiri-Lopez3, Dionicio Galarza-Delgado4, Jesus
Cardenas-de la Garza5, Rosa Icela Arvizu-Rivera2, Andrea Guajardo Aldaco2 and Valeria Gonzalez-Gonzalez6, 1Division of
Rheumatology, University Hospital n"Dr. Jose Eleuterio Gonzalezn", Universidad Autonoma de Nuevo Leon, Monterrey,
Nuevo Le�on, Mexico, 2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad
Autonoma de Nuevo Leon, Monterrey, Mexico, 3Division of Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 4UANL Hospital Universitario, Monterrey, Nuevo Le�on,
Mexico, 5Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 6Division of Rheumatology, University
Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic, inflammatory, and immune-mediated disease that affects up to
30% of psoriasis (PsO) patients. Nail psoriasis affects 80% of PsA patients and 30%–50% of PsO patients. Nail involvement
in PsO patients has been associated with a higher prevalence of metabolic syndrome, a higher risk of heart failure, and a
higher cardiovascular risk (CVR) overall. We aimed to determine the relationship between the Nail Psoriasis Severity Index
(NAPSI) and CVR assessed by eight cardiovascular risk calculators.

Methods: Cross-sectional, observational, and comparative study of patients with PsA who met the CASPAR 2006 classifi-
cation criteria, aged 18 years or older. Patients with a diagnosis of overlapping syndromes, a history of major cardiovascular
events, and pregnancy were excluded. The NAPSI was obtained through a physical examination. The CVR of each patient
was assessed by eight different CVR algorithms, including Framingham Risk Score (FRS) lipids, FRS body mass index
(FRS-BMI), American College of Cardiology and American Heart Association (ACC/AHA) Risk Algorithm, Systematic Coro-
nary Risk Evaluation (SCORE), QRISK3, Reynolds Risk Score (RRS), Predicting Risk of Cardiovascular Disease Events
(PREVENT™) ASCVD and PREVENT™ Heart Failure. Group distribution was assessed using the Kolmogorov-Smirnov test.
The comparisons were made using the Chi-Square Test, T- Student test and Kruskal Wallis test, accordingly. The correla-
tion was performed through Spearman’s rho. A p-value of ≤ 0.05 was considered statistically significant.

Results: A total of 71 patients with PsA were included, 31 having nail involvement and 40 without nail involvement. The
group’s demographic and clinical characteristics are shown in Table 1. Women represented the majority of our population
(n=44,53.6%), with a mean age of 54.9 ± 8.9 years and a mean disease duration of 10.2 ± 8.8 years. Groups were well bal-
anced, without statistical difference regarding sex, age and cardiovascular comorbidities (p >0.05).Patients with nail involve-
ment had a slightly but not significantly higher score in DAPSA (20.4 ± 18.2 vs 17.8 ± 19.0, p >0.05) and PASI (1.2 (0.2-4.5)
vs (0.4 (0.0-1.8), p >0.05) scores (Table 1). CVR score was higher in PsA patients with nail involvement using SCORE calcu-
lator compared to the other group ( 2.0 (1.0-3.5) vs 1.0 (0.0-2.0), p= 0.03). No difference was found using QRISK3, FRS BMI
and lipids, ACC/AHA 2013 risk score, RRS, PREVENT™ ASCVD 10-years andPREVENT™ Heart Failure calculators
(p >0.05). A significant weak positive correlation was found between NAPSI and age (Pearson’s r=0.267, p=0.012), PASI
(Spearman’s rho= 0.214, p= 0.037), ACC/AHA (Spearman’s rho= 0.202, p=0.045), FRS BMI (Spearman’s rho= 0.229,
p= 0.027), SCORE (Spearman’s rho=0.244, p=0.020), PREVENT™ ASCVD 10 years (Spearman’s rho= 0.198, p= 0.049)
and PREVENT™ HF (Spearman’s rho=0.291, p=0.007).
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PsA, psoriatic arthritis; VAS, visual analog scale; DAPSA, disease activity in psoriatic arthritis; PASI, psoriasis area severity index; DAS28CRP, Dis-
ease Activity Score 28 with C-Reactive Protein; CVR, cardiovascular risk; FRS; Framingham Risk Score; BMI, body mass index; RRS, Reynolds
Risk Score; ACC/AHA, American College of Cardiology/American Heart Association; HF, heart failure; NS, not significant.

PASI, psoriasis area severity index; ACC/AHA, American College of Cardiology/American Heart Association; SCORE, Systematic Coronary Risk
Evaluation; FRS-BMI; Framingham Risk Score- body mass index; HF, heart failure.
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Conclusion: In conclusion, a NAPSI ≥1 score is related to higher CVR assessed through the SCORE algorithm as well as a
positive correlation with other CVR assessment tools. PsA patients with nail involvement must have close CVR screening
due to their higher risk of developing CV events compared with the PsA population without nail involvement.

Disclosure: M. Elizondo-Benitez: None; I. Colunga Pedraza: None; j. Azpiri-Lopez: None; D. Galarza-Delgado:
None; J. Cardenas-de la Garza: None; R. Arvizu-Rivera: None; A. Guajardo Aldaco: None; V. Gonzalez-
Gonzalez: None.

Abstract Number: 1134

First-in-Human Evaluation of the Safety, Tolerability and
Pharmacokinetics of the T Cell Receptor Signal Modulator AX-158

Christopher VanDeusen1, Andres Gagete1, Annelize Koch2 andD Scott Batty Jr1, 1Artax Biopharma, Inc, Cambridge, MA,
2Simbec-Orion, Merthyr Tydfil, Wales, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Nck is a cytosolic protein that binds a domain of the T cell receptor (TCR) following TCR interaction
to amplify responses from low affinity antigens, such as those which drive autoimmune pathobiology. Therefore, inhibition of
the Nck-TCR interaction may rebalance dysregulated activation of T cells. Nck is not required for T cell activation driven by
high affinity antigens, such as those presented by pathogens. AX-158 is a potent, orally administered inhibitor of the Nck-
TCR interaction, currently under evaluation for the treatment of autoimmune and inflammatory diseases.

There has been no previous clinical experience with AX-158 prior to this first-in-human study.

Methods: This was a Phase I, randomized, double-blind, placebo-controlled study to evaluate safety, tolerability and phar-
macokinetics (PK) following oral administration of AX-158 in healthy male subjects (N=64) following a single ascending dose
(SAD) and multiple ascending doses (MAD), including a Food effect assessment.

The study was conducted in three parts: Part A, SAD phase (n=34); Part B, Food effect (n=8); Part C, MAD phase (n=22).
Safety (adverse events [AEs], laboratory results, vital signs) and PK data were reported across all parts. PK parameters were
recorded across 10 days, including Cmax, AUC, Tmax, half-life (T1/2), and renal clearance.

Part A and C recruited up to 8 patients into each dose cohort (6 active, 2 placebo). SAD cohorts received a dose range of 5–
50 mg AX-158 on Day 1; MAD cohorts received a dose range of 5–15 mg AX-158 on Days 1–10. Part B dosing was based
on the safety, tolerability and PK data from Part A (single 15 mg oral dose on Day 1 of fed and fasted periods at least 7 days
apart).

Results: There were no safety concerns following administration of AX-158 in healthy subjects. The few AEs reported
across each study Cohort were mild and not considered related to AX-158. The most common AE was headache, occurring
in 12.5% (n=1) and 9% (n=2) of the Food effect and MAD cohorts, respectively. No serious or severe AEs were reported.
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After both single and multiple oral doses, AX-158 was absorbed rapidly, and exposure increased with approximate dose
proportionality. The elimination phase was well characterized, with no significant changes in T1/2 with increasing doses.

Accumulation of Cmax following a single daily dose through to Day 10 was 11-27% and AUC accumulation ranged from
20-25%, similar to expectations based on AX-158 T1/2. Equilibrium exposures were reached by Day 3 with no signifi-
cant accumulation. Renal clearance was below standard GFR, suggesting renal reabsorption or other elimination
paths. AX-158 dosing following a high-fat meal resulted in a delayed Tmax and lower Cmax, but with similar AUC vs fast-
ing conditions.

Conclusion: AX-158 was well tolerated at all oral dose levels. There were no safety concerns following SAD and MAD
administration of AX-158 in healthy subjects, with no serious or treatment-related events, and no clinically significant
findings. AX-158 demonstrated excellent bioavailability, with predictable PK outcomes supporting dosing independent
of food effect. A Phase 2 proof-of-concept study is ongoing in subjects with mild to moderate plaque psoriasis
(NCT05725057).

Disclosure: C. VanDeusen: Artax Biopharma, Inc., 2, 4, 10, 11, PIC Therapeutics, 3, 4, 10, 11; A. Gagete: Artax Bio-
pharma, Inc, 2, 4, 11; A. Koch: Simbec Orion, 3; D. Batty Jr: Artax Biopharma, Inc., 3, 4, 11.

Abstract Number: 1135

Deucravacitinib in Plaque Psoriasis: 4-Year Efficacy Results by Prior
Biologic Treatment in the Phase 3 POETYK PSO-1, PSO-2, and Long-Term
ExtensionTrials

Richard Warren1, April W. Armstrong2, Shinichi Imafuku3, Akimichi Morita4, Carle Paul5, Matthias Augustin6, Thierry
Passeron7, Leon Kircik8, Eleni Vritzali8, Thomas Scharnitz9, Georgene Schroeder9, Subhashis Banerjee10 and Bruce
Strober11, 1Dermatology Centre, Northern Care Alliance NHS Foundation Trust and NIHR Manchester Biomedical
Research Centre, Manchester University NHS Foundation Trust, Manchester Academic Health Science Centre,
Manchester, United Kingdom, 2University of California Los Angeles, Los Angeles, 3Fukuoka University Hospital Faculty of
Medicine, Fukuoka, Japan, 4Department of Geriatric and Environmental Dermatology, Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan, 5Toulouse University and CHU, Toulouse, France, 6Institute for Health
Services Research in Dermatology and Nursing, University Medical Center Hamburg-Eppendorf, Hamburg, Germany,
7Université Côte d’Azur, University Hospital of Nice, Nice, France, 8Icahn School of Medicine at Mount Sinai, New York,
NY, 9Bristol Myers Squibb, Princeton, 10Bristol Myers Squibb, Princeton, NJ, 11Department of Dermatology, Yale
University, New Haven, and Central Connecticut Dermatology Research, Cromwell, CT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Deucravacitinib, an oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in the US, EU,
and other countries for treatment of adults with moderate to severe plaque psoriasis. Deucravacitinib was efficacious vs pla-
cebo and apremilast in patients with moderate to severe plaque psoriasis in two 52-week, global, phase 3 trials, POETYK
PSO-1 and POETYK PSO-2, and through 4 years in the ongoing open-label POETYK long-term extension (LTE) trial. The
current analysis evaluated deucravacitinib efficacy through 4 years in patient subgroups defined by prior use of biologic ther-
apy for the treatment of psoriasis.
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Methods: Response rates for ≥ 75%/≥ 90% reduction from baseline in Psoriasis Area and Severity Index score (PASI 75/90)
and static Physician Global Assessment score of 0 (clear) or 1 (almost clear) (sPGA 0/1) were evaluated in patients who
received continuous deucravacitinib treatment from baseline (day 1) through 4 years (week 208; data cutoff, November
1, 2023) based on prior biologic therapy use, including anti-interleukin (IL) therapy (anti–IL-17, anti–IL-23, anti–IL-
12/23p40) and anti–tumor necrosis factor (TNF) therapy. Response rates were compared with long-term response rates
previously reported in the overall study population. Modified nonresponder imputation (mNRI) was used to impute
missing data.

Results: In total, 513 patients received continuous deucravacitinib treatment from baseline. A total of 508 patients met the
criteria for the mNRI analysis. Of the 513 patients, 37.2% had received prior biologic therapy (anti-IL, 24.2%; anti-TNF,
15.4%). PASI 75 responses were maintained from week 52 in the parent trials (72.0%) through 4 years in the overall popu-
lation (71.7%), with slightly lower response rates in patients with vs without prior biologic therapy (any biologic, 65.9% vs
75.1%; prior anti-IL, 63.6% vs 74.3%; prior anti-TNF, 65.2% vs 72.9%, respectively). In addition, PASI 90 responses were
maintained at similar rates through 4 years in each population (overall, 47.5%; any biologic, 45.9% vs 48.5%; anti-IL,
42.7% vs 49.1%; anti-TNF, 46.0% vs 47.8%) as were sPGA 0/1 responses (overall, 57.2%; any biologic, 57.8% vs
56.8%; anti-IL, 54.8% vs 57.9%; anti-TNF, 62.0% vs 56.3%).

Conclusion: Deucravacitinib treatment maintained high efficacy rates through 4 years in patients with plaque psoriasis
regardless of prior use of biologic therapy, including anti-IL therapy and anti-TNF therapy. These findings provide additional
support that deucravacitinib, a once-daily oral drug, is an efficacious therapeutic option through 4 years in patients with pla-
que psoriasis regardless of prior use of biologics, including anti-IL therapies that target similar pathways as TYK2 inhibition
(eg, IL-23/IL-17).

Disclosure: R. Warren: AbbVie, 2, 5, 6, Almirall, 2, 5, 6, Amgen, 2, 5, Arena, 2, Astellas, 2, Avillion, 2, Biogen, 2, Boeh-
ringer Ingelheim, 2, Bristol Myers Squibb, 2, 6, Celgene, 2, 5, Dice Therapeutics, 2, Eli Lilly, 2, 5, 6, Galderma, 6, GSK,
2, Janssen, 2, 5, 6, LEO Pharma, 2, 5, Meiji Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, RAPT Therapeutics, 2, Sanofi,
2, UCB Pharma, 2, 5, Union, 2; A. Armstrong: AbbVie, 1, 6, 12, Research Investigator, Almirall, 1, 6, 12, Research
Investigator, Arcutis, 1, 6, 12, Research Investigator, Aslan, 1, 6, 12, Research Investigator, Beiersdorf, 1, 6,
12, Research Investigator, Boehringer Ingelheim, 1, 6, 12, Research Investigator, Bristol Myers Squibb, 1, 6,
12, Research Investigator, Dermavant, 1, 6, 12, Research Investigator, Dermira, 1, 6, 12, Research Investigator, EPI
Health, 1, 6, 12, Research Investigator, Incyte, 1, 6, 12, Research Investigator, Janssen, 1, 6, 12, Research Investigator,
Leo Pharma, 1, 6, 12, Research Investigator, Lilly, 1, 6, 12, Research Investigator, Mindera Health, 1, 6, 12, Research
Investigator, Nimbus, 1, 6, 12, Research Investigator, Novartis, 1, 6, 12, Research Investigator, Ortho Dermatologics,
1, 6, 12, Research Investigator, Pfizer, 1, 6, 12, Research Investigator, Regeneron, 1, 6, 12, Research Investigator,
Sanofi, 1, 6, 12, Research Investigator, Sun Pharma, 1, 6, 12, Research Investigator, UCB, 1, 6, 12, Research Investiga-
tor; S. Imafuku: AbbVie, 5, 12, Personal fees, Alexion Pharma, 5, 12, Personal fees, Amgen, 5, 12, Personal fees, Boeh-
ringer Ingelheim, 5, 12, Personal fees, Bristol Myers Squibb, 5, 12, Personal fees, Daiichi Sankyo, 5, 12, Personal fees,
Eisai, 5, 12, Personal fees, GSK, 5, 12, Personal fees, Janssen, 5, 12, Personal fees, Kaken, 5, 12, Personal fees, Kyowa
Kirin, 5, 12, Personal fees, Leo Pharma, 5, 12, Personal fees, Lilly, 5, 12, Personal fees, Maruho, 5, 12, Personal fees,
Novartis, 5, 12, Personal fees, Sun Pharma, 5, 12, Personal fees, Taiho Yakuhin, 5, 12, Personal fees, Torii Yakuhin,
5, 12, Personal fees, UCB, 5, 12, Personal fees; A. Morita: AbbVie, 6, AbbVie GK, 2, 12, Funding, AYUMI Pharmaceu-
tical, 6, Boehringer Ingelheim Japan, 2, 6, Bristol Myers Squibb, 2, Celgene K.K., 2, 6, Eisai, 6, 12, Funding, Eli Lilly
Japan K.K., 2, 6, 12, Funding, GlaxoSmithKline K.K., 2, Inforward, 6, Janssen Pharmaceutical K.K., 2, 6, Kyowa Hakko
Kirin, 12, Funding, Kyowa Kirin, 2, 6, Leo Pharma K.K., 12, Funding, Maruho Co., 2, 6, 12, Funding, Mitsubishi Tanabe
Pharma, 2, 6, 12, Funding, Nichi-Iko Pharmaceutical, 2, Nippon Kayaku, 2, 6, Novartis Pharma K.K., 2, 6, 12, Funding,
Pfizer Japan, 2, Sun Pharma, 2, Taiho Pharmaceutical, 6, 12, Funding, Torii Pharmaceutical, 2, 6, 12, Funding, UCB
Japan, 2, Ushio, 6; C. Paul: AbbVie, 2, 5, Almirall, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb,
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2, 5, Celgene, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Leo Pharma, 2, 5, Merck, 2, 5, Mylan, 2, 5, Novartis, 2, 6, Pfizer, 2, 5, San-
doz, 2, 5, UCB, 2, 5; M. Augustin: AbbVie, 1, 2, 5, 6, 12, Investigator, Amgen, 1, 2, 5, 6, 12, Investigator, Boehringer
Ingelheim, 1, 5, 6, 12, Investigator, Celgene, 5, Janssen Biotech, 1, 2, 5, 6, 12, Investigator, Leo Pharma, 1, 2, 5, 6,
12, Investigator, Lilly, 2, 6, 12, Investigator, Merck, 5, 12, Investigator, Sun Pharma, 1, 5, 6, 12, Investigator, UCB,
2, 5, 6, 12, Investigator; T. Passeron: AbbVie, 1, 2, Almirall, 1, 2, Amgen, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers
Squibb, 1, 2, Celgene, 1, 2, Galderma, 1, 2, Incyte, 1, 2, Janssen, 1, 2, Leo Pharma, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Pfizer,
1, 2, SanofiGenzyme, 1, 2, Sun Pharma, 1, 2, UCB, 1, 2; L. Kircik: Abbott Laboratories, 1, 2, 6, AbbVie, 1, 2, 6, Allergan,
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:GALAXI 2 & 3 (G2 & G3) are identical 48-week, randomized, double-blind, double-dummy, placebo
(PBO)- and active- comparator (ustekinumab; UST) treat-through registrational trials assessing the efficacy and safety of
guselkumab (GUS), a dual-acting IL-23p19 subunit antagonist, in patients with Crohn’s disease (CD).

Methods: Patients with moderately to severely active CD (Crohn’s Disease Activity Index [CDAI] 220–450 + mean daily SF
>3 or AP >1), Simple Endoscopic Score [SES]-CD≥6 (≥4 for isolated ileal disease), and inadequate response or intolerance
to conventional or biologic (BIO-ir) therapy were eligible. Randomization was stratified by CDAI (≤300 or >300), SES-CD (≤12
or >12), BIO-ir status, and corticosteroid (CS) use with patients assigned 2:2:2:1 to GUS 200 mg intravenous (IV) every
4 weeks (q4w) (x3)!200 mg subcutaneous (SC) q4w, GUS 200 mg IV q4w (x3)!100 mg SC q8w, UST �6 mg/kg IV
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(x1)!90 mg SC q8w, or PBO. PBO patients not in clinical response at week 12 (W12) switched to UST IV!90 mg SC q8w.
In each trial, the composite co-primary endpoints were clinical response at W12 + clinical remission at W48 and clinical
response at W12 + endoscopic response at W48, comparing each GUS regimen to PBO. Primary and major secondary
endpoints were multiplicity controlled; treatment differences were analyzed based on the common risk difference test.
Pooled analyses of GUS vs UST were prespecified major secondary endpoints.

Results: The primary analysis sets in G2 & G3 included 508 and 513 patients, respectively. Baseline characteristics were sim-
ilar across trials: CDAI (G2: 295.0, G3: 294.7), SES-CD (13.1, 12.8), BIO-ir history (52.8%, 51.9%), oral CS use (37.4%,
36.1%). Patients receiving GUS 200 mg IV had significantly greater (P< .001) rates at W12 vs PBO of clinical remission (G2:
47.1% vs 22.4%, Δ25.1%; G3: 47.1% vs 15.3%, Δ31.2%) and endoscopic response (G2: 37.7% vs 10.5%, Δ27.7%; G3:
36.2% vs 13.9%, Δ22.1%). In both trials, significantly greater (P< .001) proportions of patients receiving GUS 100 mg SC
q8w or 200 mg SC q4w achieved the co-primary endpoints relative to PBO (Fig 1a & 1b). In the W48 pooled analyses (Fig
1c) both GUS doses demonstrated superiority to UST for endoscopic response (GUS 100 mg SC q8w vs UST: Δ10.6%,
GUS 200mgSC q4w vs UST:Δ15.6%), endoscopic remission (Δ8.5%,Δ12.3%), deep remission (Δ7.4%,Δ11.3%), and clin-
ical remission + endoscopic response (Δ7.8%, Δ13.6%). Through W48, the proportions of GUS patients with ≥1 adverse
events (AEs), ≥1 serious AEs, AEs leading to discontinuation, and infections were similar to PBO and UST (Table). Overall,
the proportions of patients with serious infections and AEs of interest were low and similar between GUS and UST.

Conclusion: In the double-blind GALAXI 2 & 3 trials, GUS was statistically superior to PBO for short- and long-term clinical
and endoscopic endpoints. Both GUS doses were statistically superior to UST at W48 across multiple major secondary
endpoints in the pooled analyses. Safety data for both GUS regimens in patients with CD were consistent with the known
safety profile of GUS in approved indications.
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coordination of educational events, Vifor, 5, 6, 12, the Crohn’s Colitis Cure for advisory board participation and coordi-
nation of educational events; T. Hisamatsu: AbbVie, 5, 12, Consulting fees, lecture fees, Daiichi-Sankyo, 5, EA
Pharma, 5, 12, Consulting fees, lecture fees, Eli Lilly, 12, Consulting fees, Gilead Sciences, 12, Consulting fees, Jans-
sen Research & Development, 12, Consulting fees, JIMRO, 5, Kissei Pharmaceutical, 12, Lecture fees, Mitsubishi
Tanabe Pharma, 5, 12, Lecture fees, Mochida Pharmaceutical, 5, Nippon Kayaku, 5, Pfizer, 5, Takeda Pharmaceutical,
5, 12, Lecture fees; N. Terry: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a
subsidiary, 11; L. Salese: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a sub-
sidiary, 11; R. Rampelbergh: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a
subsidiary, 11;M. Frustaci: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a sub-
sidiary, 11; Z. Yang: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a subsidiary,
11; J. Johanns: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a subsidiary, 11;
K. Wan: Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a subsidiary, 11; J. Yee:
Janssen Research & Development, LLC, 3, Johnson & Johnson, of which Janssen is a subsidiary, 11; B. Sands: Abb-
Vie, 12, Consultant or speaker’s fees, Abivax, 12, Consulting or speaking fees, Adiso Therapeutics, 12, Consultant or
speaker’s fees, AgomAb, 12, Consultant or speaker’s fees, Alimentiv, 12, Consultant or speaker’s fees, Amgen,
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12, Consultant or speaker’s fees, Arena Pharmaceuticals, 12, Consultant or speaker’s fees, Artizan Biosciences,
12, Consultant or speaker’s fees, Artugen Therapeutics, 12, Consultant or speaker’s fees, AstraZeneca, 12, Consultant
or speaker’s fees, Bacainn Therapeutics, 12, Consultant or speaker’s fees, Biora Therapeutics, 12, Consultant or
speaker’s fees, Boehringer Ingelheim, 12, Consultant or speaker’s fees, Boston Pharmaceuticals, 12, Consultant or
speaker’s fees, Bristol-Myers Squibb, 12, Consultant or speaker’s fees, Calibr, 12, Consultant or speaker’s fees, Cell-
trion, 12, Consultant or speaker’s fees, ClostraBio, 12, Consultant or speaker’s fees, Connect Biopharm, 12, Consultant
or speaker’s fees, Cytoki Pharma, 12, Consultant or speaker’s fees, Eli Lilly and Company, 12, Consultant or speaker’s
fees, Enthera, 12, Consultant or speaker’s fees, Evommune, 12, Consultant or speaker’s fees, Fresenius Kabi, 12, Con-
sultant or speaker’s fees, Galapagos, 12, Consultant or speaker’s fees, Genentech, 12, Consultant or speaker’s fees,
Gilead Sciences, 12, Consultant or speaker’s fees, GlaxoSmithKline, 12, Consultant or speaker’s fees, Gossamer
Bio, 12, Consultant or speaker’s fees, HMP Acquisition, 12, Consultant or speaker’s fees, Imhotex, 12, Consultant or
speaker’s fees, Immunic, 12, Consultant or speaker’s fees, Index Pharmaceuticals, 12, Consultant or speaker’s fees,
Innovation Pharmaceuticals, 12, Consultant or speaker’s fees, Inotrem, 12, Consultant or speaker’s fees, Ironwood
Pharmaceuticals, 12, Consultant or speaker’s fees, Janssen, 12, Consultant or speaker’s fees, Johnson & Johnson,
12, Consultant or speaker’s fees, Kaleido, 12, Consultant or speaker’s fees, Kallyope, 12, Consultant or speaker’s fees,
Merck, 12, Consultant or speaker’s fees, MiroBio, 12, Consultant or speaker’s fees, Morphic Therapeutics, 12, Consul-
tant or speaker’s fees, MRM Health, 12, Consultant or speaker’s fees, OSE Immunotherapeutics, 12, Consultant or
speaker’s fees, Pfizer, 12, Consultant or speaker’s fees, Progenity, 12, Consultant or speaker’s fees, Prometheus Bio-
sciences, 12, Consultant or speaker’s fees, Prometheus Laboratories, 12, Consultant or speaker’s fees, Protagonist
Therapeutics, 12, Consultant or speaker’s fees, Q32 Bio, 12, Consultant or speaker’s fees, RedHill Biopharma, 12, Con-
sultant or speaker’s fees, Sun Pharma Global, 12, Consultant or speaker’s fees, Surrozen, 12, Consultant or speaker’s
fees, Synlogic Operating Company, 12, Consultant or speaker’s fees, Takeda, 12, Consultant or speaker’s fees, Target
RWE, 12, Consultant or speaker’s fees, Theravance Biopharma, 12, Consultant or speaker’s fees, TLL Pharmaceutical,
12, Consultant or speaker’s fees, USWM Enterprises, 12, Consultant or speaker’s fees, Ventyx Biosciences, 11, 12,
Consultant or speaker’s fees, Viela Bio, 12, Consultant or speaker’s fees.

Abstract Number: 1137

Deucravacitinib, an Oral,Selective,Allosteric Tyrosine Kinase 2 Inhibitor,
in Patients WithModerate to Severe Scalp Psoriasis: Efficacy and Safety
Results of a Phase 3b/4, Multicenter, Randomized, Double-Blinded,
Placebo-Controlled Trial (PSORIATYK SCALP)

Kristina Callis Duffin1, Christopher E. M. Griffiths2, Matthias Hoffmann3, Andrew Blauvelt4, Eugene Balagula5, Andrew
Napoli5, Ying-Ming Jou5, Rachel Dyme5, Virginia Hala5, andreas pinter6 and Mark Lebwohl7, 1University of Utah, Salt Lake
City, 2Dermatology Centre, University of Manchester, Manchester, and King’s College Hospital and King’s College
London, London, United Kingdom, 3Private Practice, Witten, Germany, 4Oregon Medical Research Center, Portland, OR,
5Bristol Myers Squibb, Princeton, 6University Hospital of the Goethe University, Frankfurt amMain, Frankfurt, Germany,
7Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Deucravacitinib, an oral, selective, allosteric tyrosine kinase 2 (TYK2) inhibitor, is approved in the
US, EU, and other countries for treatment of adults with moderate to severe plaque psoriasis.
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Methods: Adults with moderate to severe scalp psoriasis (Scalp-Specific Physician Global Assessment [ss-PGA] ≥ 3, scalp
surface area ≥ 20%, Psoriasis Scalp Severity Index [PSSI] ≥ 12, and body surface area [BSA] ≥ 3%) were randomized 1:2 to
placebo or deucravacitinib 6 mg once daily. The primary efficacy outcome was ss-PGA 0/1 at week 16; key secondary out-
comes were a ≥ 90% improvement from baseline in PSSI (PSSI 90), change from baseline (CFB) in scalp-specific itch, and
static Physician Global Assessment (sPGA) 0/1 at week 16. Efficacy outcomes were evaluated for the overall population
and the subpopulation with global sPGA ≥ 3.

Results: 154 patients were randomized (placebo, n = 51; deucravacitinib, n = 103). Baseline characteristics were similar in
each group (placebo: Psoriasis Area and Severity Index [PASI] 9.4, PSSI 32.2, BSA 10.0%; deucravacitinib: PASI 10.2, PSSI
33.5, BSA 10.5%). In the overall population, deucravacitinib was superior to placebo with statistical significance achieved for
all primary and secondary efficacy outcomes at week 16: ss-PGA 0/1 (48.5% vs 13.7%; P < 0.0001), PSSI 90 (38.8% vs
2.0%; P < 0.0001), and mean CFB in scalp-specific itch (−3.2 vs −0.7; P < 0.0001). In patients with sPGA ≥ 3, a greater pro-
portion achieved sPGA 0/1 with deucravacitinib vs placebo (51.0% vs 4.3%; P < 0.0001). The most common adverse
events with deucravacitinib were nasopharyngitis (14.6%), upper respiratory tract infection (11.7%), acne (9.7%), headache
(7.8%), COVID-19 (5.8%), and pustular acne (5.8%). Two serious adverse events occurred (atrial fibrillation and meniscus
injury; neither was treatment related or led to discontinuation).

Conclusion: Deucravacitinib was efficacious and well tolerated in patients with moderate to severe scalp psoriasis, includ-
ing those with less extensive overall psoriasis. These findings are consistent with the POETYK trials and support the use of
deucravacitinib in scalp psoriasis.

Disclosure: K. Duffin: AbbVie, 2, 12, Investigator, Amgen/Celgene, 2, 12, Investigator, Boehringer Ingelheim, 2, 12,
Investigator, Bristol Myers Squibb, 2, 6, CorEvitas Psoriasis Registry, 2, Janssen, 2, 12, Investigator, Leo Pharma,
2, Lilly, 2, 12, Investigator, Novartis, 2, 6, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 12, Investigator, Stie-
fel, 2, 12, Investigator, UCB, 12, Investigator; C. Griffiths: AbbVie, 5, Almirall, 5, Amgen, 5, AnaptysBio, 5, Boehringer
Ingelheim, 5, Bristol Myers Squibb, 5, Evelo Biosciences, 5, GSK, 5, Inmagene, 5, Janssen, 5, Kyowa Kirin, 5, Leo
Pharma, 5, Lilly, 5, Novartis, 5, ONO Pharmaceuticals, 5, Pfizer, 5, Sanofi, 5, UCB, 5; M. Hoffmann: AbbVie, 1, 2,
12, Investigator, ALK, 12, Investigator, Almirall, 1, 2, Alumis, 12, Investigator, Amgen, 12, Investigator, Biogen,
12, Investigator, Boehringer Ingelheim, 12, Investigator, Bristol Myers Squibb, 12, Investigator, Dermasence, 1, 2,
12, Investigator, Dermira, 12, Investigator, Forward, 12, Investigator, Galderma, 1, 2, 12, Investigator, Incyte, 1, 2,
12, Investigator, Janssen, 1, 2, 12, Investigator, Kiniksa, 12, Investigator, Leo Pharma, 1, 2, 12, Investigator, Leti
Pharma, 1, 2, 12, Investigator, Lilly, 12, Investigator, Meda Pharma, 12, Investigator, Medac, 12, Investigator, Meiji
Pharma, 12, Investigator, MSD, 12, Investigator, Nektar Therapeutics, 12, Investigator, Novartis, 1, 2, 12, Investigator,
Pfizer, 1, 2, 12, Investigator, Pierre Fabre, 12, Investigator, Sanofi, 1, 2, 12, Investigator, Schering-Plough, 12, Investiga-
tor, Smerud Medical Research, 12, Investigator, Stallergenes Greer, 12, Investigator, UCB, 1, 2, 12, Investigator;
A. Blauvelt: AbbVie, 1, 12, Clinical Study Investigator, Abcentra, 1, Acelyrin, 12, Clinical Study Investigator, Aclaris,
1, Affibody, 1, Aligos, 1, Allakos, 12, Clinical Study Investigator, Almirall, 1, 12, Clinical Study Investigator, Alumis,
1, 12, Clinical Study Investigator, Amgen, 1, 12, Clinical Study Investigator, Apogee, 1, Arcutis, 1, 12, Clinical Study
Investigator, Arena, 1, Aslan, 1, Athenex, 1, 12, Clinical Study Investigator, Bluefin Biomedicine, 1, Boehringer Ingel-
heim, 1, 12, Clinical Study Investigator, Bristol Myers Squibb, 1, 12, Clinical Study Investigator, Cara Therapeutics,
1, Celldex, 1, Concert, 12, Clinical Study Investigator, CTI BioPharma, 1, Dermavant, 1, 12, Clinical Study Investigator,
DermBiont, 12, Clinical Study Investigator, EcoR1, 1, Eli Lilly, 1, 6, 12, Clinical Study Investigator, Escient, 1, Evelo Bio-
sciences, 1, 12, Clinical Study Investigator, Evommune, 1, 12, Clinical Study Investigator, Forte Biosciences, 1, Gal-
derma, 1, 12, Clinical Study Investigator, HighlightII Pharma, 1, Incyte, 1, 12, Clinical Study Investigator, InnoventBio,
1, Janssen, 1, 12, Clinical Study Investigator, Landos, 1, LEO Pharma, 1, 12, Clinical Study Investigator, Lipidio,
1, 11, 12, Clinical study investigator, Merck, 1, 12, Clinical Study Investigator, Microbion, 1, Monte Rosa, 1, Nektar,
1, Novartis, 1, 12, Clinical Study Investigator, Oruka, 11, Overtone Therapeutics, 1, Paragon, 1, Pfizer, 1, 12, Clinical
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Study Investigator, Q32 Bio, 1, Rani, 1, Rapt, 1, Regeneron, 1, 12, Clinical Study Investigator, Sanofi, 12, Clinical Study
Investigator, Sanofi Genzyme, 1, Spherix Global Insights, 1, Sun Pharma, 1, 12, Clinical Study Investigator, Takeda,
1, 12, Clinical Study Investigator, TLL Pharmaceutical, 1, TrialSpark, 1, UCB, 1, 6, 12, Clinical Study Investigator,
Union, 1, Ventyx, 1, 12, Clinical Study Investigator, Vibliome, 1, Xencor, 1; E. Balagula: Bristol Myers Squibb, 3, 8;
A. Napoli: Bristol Myers Squibb, 3, 8; Y. Jou: Bristol Myers Squibb, 3, 8; R. Dyme: Bristol Myers Squibb, 3, 8;
V. Hala: Bristol Myers Squibb, 3, 8; a. pinter: AbbVie, 1, 6, 12, Clinical trials, Almirall-Hermal, 1, 6, 12, Clinical trials,
Amgen, 1, 6, 12, Clinical trials, Biogen Idec, 1, 6, 12, Clinical trials, Biontec, 1, 6, 12, Clinical trials, Boehringer Ingel-
heim, 1, 6, 12, Clinical trials, Bristol Myers Squibb, 1, 6, 12, Clinical trials, Celgene, 1, 6, 12, Clinical trials, Celltrion,
1, 6, 12, Clinical trials, Eva Pharma, 1, 6, 12, Clinical trials, Galderma, 1, 6, 12, Clinical trials, GSK, 1, 6, 12, Clinical trials,
Hexal, 1, 1, 6, 6, 12, Clinical trials, 12, Clinical trials, Janssen-Cilag, 1, 6, 12, Clinical trials, Klinge Pharma, 1, 6, 12, Clin-
ical trials, Leo Pharma, 1, 6, 12, Clinical trials, Lilly, 1, 6, 12, Clinical trials, MC2, 1, 6, 12, Clinical trials, Medac, 1, 6,
12, Clinical trials, Merck, 1, 6, 12, Clinical trials, Merck Serono, 1, 6, 12, Clinical trials, Mitsubishi, 1, 6, 12, Clinical trials,
MoonLake Immunotherapeutics, 1, 6, 12, Clinical trials, Novartis, 1, 6, 12, Clinical trials, Pascoe, 1, 6, 12, Clinical trials,
Pfizer, 1, 6, 12, Clinical trials, Regeneron, 1, 6, 12, Clinical trials, Roche, 1, 6, 12, Clinical trials, Sandoz, 1, 6, 12, Clinical
trials, SanofiGenzyme, 1, 6, 12, Clinical trials, Schering Plough, 1, 6, 12, Clinical trials, Tigercat Pharma, 1, 6, 12, Clinical
trials, UCB, 1, 6, 12, Clinical trials, Züllig Pharma, 1, 6, 12, Clinical trials; M. Lebwohl: AbbVie, 5, Almirall, 2, AltruBio
Inc., 2, Amgen, 5, AnaptysBio, 2, Arcutis, 2, 5, AstraZeneca, 2, Avotres, 2, 5, Boehringer Ingelheim, 2, 5, Brickell Bio-
tech, 2, Bristol Myers Squibb, 2, Cara Therapeutics, 5, Castle Biosciences, 2, Celltrion, 2, CorEvitas, 2, Dermavant Sci-
ences, 2, 5, Eli Lilly, 5, EPI, 2, Evommune Inc., 2, Facilitation of International Dermatology Education, 2, Forte
Biosciences, 2, Foundation for Research and Education in Dermatology, 2, Galderma, 2, Genentech, 2, Incyte, 2, 5,
Inozyme, 5, Janssen, 5, LEO Pharma, 2, LLC, 5, Meiji Seika Pharma, 2, Mindera, 2, Mount Sinai, 3, Ortho Dermato-
logics, 5, Pfizer, 2, Sanofi-Regeneron, 5, Seanergy, 2, Strata, 2, Trevi, 2, UCB Pharma, 5, Verrica, 2.

Abstract Number: 1138

Association Between Long-Term Exposure to Fine Particles and Its
Components and the Onset of Systemic Autoimmune Rheumatic
Diseases in Quebec

Mareva geslin1, Julien Vachon2, Naizhuo Zhao3, Elhadji Anassour Laouan Sidi2, Sonia Jean4, audrey smargiassi2 and
Sasha Bernatsky5, 1Universite de Montreal, Montreal, QC, Canada, 2Université de Montréal, Montreal, QC, Canada,
3McGill University, Montreal, QC, Canada, 4Institut national de santé publique du Québec, Montreal, QC, Canada,
5Research Institute of the McGill University Health Centre, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Exposure to fine particles (PM2.5) has been associated with numerous health effects including with
autoimmune rheumatic diseases (SARDs). While PM2.5 are composed of various material that are likely to present different
toxicity, associations between PM2.5 components and health outcomes remains largely unexplored. Investigate the relation-
ships between long-term exposure to PM2.5 and its components and the onset of new cases of SARDs in adults of Quebec.

Methods:We used a retrospective open cohort of the adult population of the province of Quebec without SARD in the pre-
vious four years, created with administrative health data from April 1, 2000 to December 31, 2019. SARD cases included
lupus, dermatopolymyositis, systemic sclerosis, Sjogren syndrome, fibrosclerosis, diseases of connective tissue. Mean
annual levels of PM2.5 and its components, estimated with satellite aerosol optical depth and various models, were attributed
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to the six digit postal code of each participant; the components included black carbon (BC), mineral dust, sea salt (SS),
nitrate, SO4

2, NO3
−, organic matter (OM). Cox models with adjustments for age, sex, year, socioeconomic status, Local Ser-

vice Network and urban/rural regions were generated for PM2.5 and its seven components. Quantile-based g- computation
with similar adjustments was used to estimate the marginal hazard ratio (HR) for the mixture of PM2.5 components.

Results: 7,482,397 individuals were analyzed, representing 98,039,304.7 person-years; 55,267 incident cases were
observed. In proportion, OM was the main component of PM2.5. The adjusted HR for SARDs was 1.022 per increase of
an interquartile range of PM2.5 (95% confidence interval (95%CI): 0.985 – 1.060). Estimates of associations for the compo-
nents were positive, except for SS and SO4

2-, although their 95%CI all included unity. Based on the quantile g-calculation,
the HR of SARD was slightly positive (HR per one-decile increase in the PM2.5 components: 1.01; 95% CI: 1.00 - 1.02).

Conclusion: This large-scale cohort study suggests that annual exposure to PM2.5 and the mixture of its components may
be associated with the incidence of certain SARDs.

Disclosure: M. geslin: None; J. Vachon: None; N. Zhao: None; E. Laouan Sidi: None; S. Jean: None; a. smargiassi:
None; S. Bernatsky: None.

Abstract Number: 1139

Comprehensive Single-cell Profiling of Diverse Circulating Immune Cells
in Idiopathic Inflammatory Myopathies Identifies a Novel Pathogenic
Subset of Monocytes

Shinji Izuka1, Toshihiko Komai2, Hayato Yuuki2, Ikuko Ueda3, Manabu Fujimoto4, Hiroyuki Fukui5, Masaru Takeshita6,
Natsuka Umezawa7, Shinsuke Yasuda7, Mitsutaka Yasuda8, Yuichiro Fujieda9, Tatsuya Atsumi9, Takeshi Iwasaki10, Akio
Morinobu10, Yuya Kondo11, Isao Matsumoto11, Toshio Kawamoto12, Masakazu Matsushita12, Naoto Tamura13, Taro
Iwamoto14, Hiroshi Nakajima14, Ken Yoshida15, Takeo Isozaki16, Nobuyuki Yajima16, Keiichi Sakurai17, Kimito
Kawahata17, Yasuyuki Kamata18, Kojiro Sato18, Yoshiya Tanaka19, Akari Suzuki20, Kazuhiko Yamamoto21, Tomohisa
Okamura22 and Keishi Fujio2, 1Department of Allergy and Rheumatology, Graduate School of Medicine, The University
of Tokyo, Tokyo, Japan., Tokyo, Japan, 2Department of Allergy and Rheumatology, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan., Bunkyo, Tokyo, Japan, 3Department of Dermatology, Osaka University Graduate
School of Medicine, Suita, Japan., Suita, Japan, 4Department of Dermatology, Osaka University Graduate School of
Medicine, Suita, Japan., Suita, Osaka, Japan, 5Division of Rheumatology, Department of Internal Medicine, Keio
University School of Medicine, Tokyo, Japan., Tokyo, Japan, 6Keio University School of Medicine, Shinjuku-ku, Tokyo,
Japan, 7Department of Rheumatology, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental
University, Tokyo, Japan., Tokyo, Japan, 8Department of Rheumatology, Endocrinology and Nephrology, Faculty of
Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan., Sapporo, Japan, 9Department of
Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido
University, Sapporo, Japan, Sapporo, Japan, 10Department of Rheumatology and Clinical Immunology, Graduate School
of Medicine, Kyoto University, Kyoto, Japan., Kyoto, Japan, 11Department of Rheumatology, Faculty of Medicine,
University of Tsukuba, Ibaraki, Japan., Tsukuba, Japan, 12Department of Internal Medicine and Rheumatology, Juntendo
University School of Medicine, Tokyo, Japan., Tokyo, Japan, 13Department of Internal Medicine and Rheumatology,
Juntendo University School of Medicine, Tokyo, Japan, 14Department of Allergy and Clinical Immunology, Chiba
University Hospital, Chiba, Japan., Chiba, Japan, 15Division of Rheumatology, Department of Internal Medicine, The Jikei
University School of Medicine, Tokyo, Japan., Tokyo, Japan, 16Division of Rheumatology, Department of Medicine, Showa
University School of Medicine, Tokyo, Japan., Tokyo, Japan, 17Division of Rheumatology and Allergology, Department of
Internal Medicine, St. Marianna University School of Medicine, Kawasaki, Kanagawa, Japan., Kawasaki, Japan, 18Division
of Rheumatology and Clinical Immunology, Department of Medicine, Jichi Medical University, Tochigi, Japan., Tochigi,
Japan, 19Department of Internal Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka,
Japan, 20Laboratory for Autoimmune Diseases, RIKEN Center for Integrative Medical Sciences, Yokohama, Kanagawa,
Japan., Kanagawa, Japan, 21Department of Allergy and Rheumatology, Graduate School of Medicine, The University of
Tokyo, Tokyo, Japan., Laboratory for Autoimmune Diseases, RIKEN Center for Integrative Medical Sciences, Yokohama,

2321

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Kanagawa, Japan., Kawasaki, Japan, 22Department of Allergy and Rheumatology, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan., Department of Functional Genomics and Immunological Diseases, Graduate School
of Medicine, The University of Tokyo, Japan., Bunkyo, Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIMs) are heterogeneous diseases, making it crucial to identify
distinct pathological processes to improve a treatment strategy. Transcriptomic analyses have revealed increased type I
interferon signatures in dermatomyositis and oxidative phosphorylation in antisynthetase syndrome (1). However, differ-
ences among disease phenotypes and activity states remain unclear. This study aims to elucidate these variations at a
single-cell resolution, providing insights into disease establishment and exacerbation in IIM patients.

Methods: We collected peripheral blood mononuclear cells (PBMCs) from myositis-specific antibody (MSA)-positive IIM
patients, including those positive for antibodies against anti-aminoacyl-tRNA synthetase (ARS), melanoma differentiation-
associated gene 5 (MDA5), Mi-2, and transcriptional intermediary factor 1-γ (TIF1-γ), as well as healthy controls (HC) from
multiple centers across Japan (Figure 1). We conducted single-cell RNA sequencing (scRNA-seq) on CD45+ live cells using
the ‘Chromium Single Cell Gene Expression’ platform (10X Genomics), and the libraries were sequenced on the Illumina
Novaseq 6000. We evaluated the International Myositis Assessment & Clinical Studies Group Disease Activity Core Set
Measures to define disease activity. We explored transcriptomic signatures associated with disease activity and clinical man-
ifestations by conducting transcriptomic analyses.

Results: scRNA-seq was performed on over 480,000 cells from 77 IIM patients and 23 age- and sex-matched HCs. Princi-
pal component analysis (PCA) revealed that the cell proportion of CD14+ monocytes had the highest factor loading in PC1.
After reclustering of myeloid cell subsets, RNASE2high andMX1high CD14+ monocytes exhibited higher proportions in active

Figure 1. Overview of this study
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IIM patients within the five clusters of classical monocyte subsets. Additionally, differentially expressed gene (DEG) analysis
identified type I interferon-stimulated genes (ISGs) when comparing active vs. non-active patients and non-active vs. HC,
particularly in the monocyte subsets of anti-MDA5 antibody-positive patients, suggesting ISG association with both disease
exacerbation and establishment. Gene set variation analysis showed that active disease was characterized by a shift
towards pro-inflammatory profiles, with elevated expression of inflammatory cytokines and chemokines. Cellular composi-
tions of RNASE2high CD14+ monocytes were correlated with multiple components of the Myositis Disease Activity Assess-
ment Tool (MDAAT) across all IIM phenotypes. Specifically, MX1high CD14+ monocytes were correlated with skin MDAAT
in dermatomyositis patients.

Conclusion: Our study identified distinct disease-state and disease-activity signatures, particularly highlighting the roles of
monocytes and ISGs in disease exacerbation and establishment. These findings enhance our understanding of IIM patho-
genesis and could inform targeted therapy development.
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Pulmonary Hypertension in Hospitalized Patients with
Dermatomyositis & Polymyositis: A Nationwide Cohort Analysis
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatomyositis (DM) and polymyositis (PM) are idiopathic inflammatory myopathies characterized
by muscles inflammation, proximal muscle weakness and extramuscular manifestations. A particularly challenging extra-
muscular manifestation of these myopathies is pulmonary hypertension (PH), which is often attributed to the development
of interstitial lung disease in these conditions. There have been very few studies addressing PH in patients with DM and
PM. We conducted a study to analyze pulmonary hypertension in hospitalized patients with dermatomyositis and
polymyositis.

Table 1. Baseline characteristics of hospitalized patients with dermatomyositis and polymyositis with and without pulmonary hypertension
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Methods: We analyzed the National Inpatient Sample (NIS) 2016-2021 for all hospitalized patients with DM and PM as pri-
mary or secondary diagnosis, dividing them into two cohorts: those with a concomitant diagnosis of PH, and those without a
diagnosis of PH. ICD-10 codes were used to identify the diagnoses. We compared baseline characteristics, outcomes and
healthcare utilization between the two cohorts. A p-value of ≤0.05 was considered statistically significant.

Results: From 2016-2021, a total of 154,180 patients with DM and PM were hospitalized, of which 3,575 (2.32%) patients
had a diagnosis of pulmonary hypertension. When compared to hospitalized patients without DM and PM, hospitalized
patients with these two diagnoses had 3 times higher odds of having pulmonary hypertension [OR: 3.01 p=< 0.001 (CI:
2.70 – 3.35)]. The cohort of patients with DM and PM who had concomitant PH had a slightly younger mean age (59.58 ±
0.79 years vs. 61 years ± 0.14, p= 0.015), a higher number of African American patients (32% vs 23.65%) and fewer white
(49% vs 56%), Hispanic (10.91% vs. 10.97%) and other race (7.26% vs 8.26%) patients compared to the cohort without PH
[p= < 0.001] (table 1). The PH cohort also had higher odds of developing acute respiratory failure (ARF) [OR: 1.8 (CI: 1.35 –

2.41) p=< 0.001] and pulmonary embolism (PE) [OR: 1.95 (CI: 1.03-3.70) p=< 0.001] during hospitalization. Among the two
cohorts, there was no significant difference in odds of intubation, mechanical ventilation, acute kidney injury or sepsis. There
was also no significant difference in mortality, total hospital charges or length of stay among the two cohorts (table 2).

Table 2. Healthcare utilization and outcomes of hospitalized patients with dermatomyositis and polymyositis with and without pulmonary hyperten-
sion
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Conclusion: The odds of having PH were 3 times higher in hospitalized patients with DM and PM compared to hospitalized
patient without these diagnoses. Among hospitalized patients with DM and PM, there was a higher incidence of PH among
African American patients compared to white, Hispanic and other race patients. Hospitalized patients with DM and PM who
had PH also had higher odds of developing ARF and PE during their hospitalization compared to patients without PH.

Disclosure: S. Tanveer: None; D. Ahluwalia: None; F. Tanveer: None; A. Saeed: None; A. Razok: None;
F. Sami: None.
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Defining a Novel Type of Myositis: Immune Mediated Megaconial
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Background/Purpose: To describe a novel type of myositis, immune mediated megaconial myopathy (IMMM), pathologi-
cally characterized by giant mitochondria (megaconia).

Methods: We reviewed the Mayo Clinic Muscle Pathology database, between 2018 and 2023, to identify patients with
megaconial pathology, subacute progressive weakness and hyperCKemia, clinically resembling myositis. We recruited
one patient from another institute, who had similar clinicopathological features.

Results: Five patients (3 females and 2 males) were identified. Age at onset of weakness ranged from 19 to 44.5 years
(median 31.5 years). All patients had proximal weakness, elevated creatine kinase levels (1,214 to 5,920 U/L), negative myo-
sitis specific and associated antibodies, necrotizing pathology and non-necrotic myofibers harboring large fuchsinophilic
granules, which were overreactive for oxidative enzymes, consistent with giant mitochondria. Ragged red fibers were not
observed. Electron microscope confirmed the presence of markedly enlarged mitochondria. One patient had dyspnea on
exertion without interstitial lung disease. None of the patients had cutaneous or joint involvement. Immunohistochemical
studies showed sarcolemmal MHC-1 and C5b9 immunoreactivities. Megaconial pathology was considered pathognomonic
of congenital muscular dystrophy (CMD) due to biallelic CHKB mutations. CHKB-congenital muscular dystrophy is a slowly
progressive disease with an infantile to childhood onset. Sequencing of CHKB in our patients revealed no pathogenic vari-
ants. Immunomodulatory therapy improved weakness and hyperCKemia in 4 treated patients, which further reinforced its
dysimmune pathomechanism. Interestingly, all patients had coexisting pancreatic diseases (3 cystic fibrosis related exocrine
pancreatic insufficiency, 1 pancreatic cancer and 1 pancreatitis). Although necrotizing pathology of IMMM resembled the
myopathological findings of immune mediated necrotizing myopathy (IMNM), IMMM patients were younger than reported
seronegative IMNM patients, had distinctive pathological evidence of giant mitochondria and were commonly associated
with pancreatic diseases.
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Conclusion: In addition to incurable CHKB-congenital muscular dystrophy, giant mitochondria can also occur in adult
patients with this new type of treatable autoimmune myopathy, IMMM. The association between IMMM and pancreatic dis-
orders remains to be elucidated.

Disclosure: T. Liewluck: None; A. Santilli: None;O. Ni: None;M.Milone: Argenx, 1;D. Selcen: None; A. Mehrabyan:
Argenx, 1, UCB, 1; A. Seth: None; C. Hsieh: None; W. Raslan: None; M. Alkhalifah: None; R. Alenezi: None;
S. Nicolau: None; P. Soontrapa: None.
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Taiwan University Hospital Hsinchu Branch, Hsinchu City, Taiwan (Republic of China), 3National Taiwan University
Hospital HsinChu Branch, Taichung, Taiwan, 4National Taiwan University Hospital Yun-Lin Branch, Yun-Lin County,
Taiwan, 5National Taiwan Universtiy Hospital, Taipei, Taiwan (Republic of China), 6National Taiwan University Hospital,
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Background/Purpose: The necessity of intensive combination immunotherapy for all patients with anti-MDA5 ILD is
debated, given the variable progression of the disease, risk of infection and mixed effectiveness of treatments. Although sev-
eral risk factors identified for RPILD, patient may be presented at different stage of ILD, challenging outcome prediction and
therefore treatment strategy.

Methods: Patients with idiopathic inflammatory myositis or rapid progressive interstitial pneumonia and positive anti-MDA5
antibody at National Taiwan University from 2014 to 2024 were enrolled. To evaluate disease trajectories in patients pre-
sented with different ILD stage, patients were divided in three groups according to their ILD condition at diagnosis: (1) No
or subclinical ILD (defined as < 10% parenchymal involvement on CT and no respiratory symptoms). (2) Clinical ILD (defined
as >10% involvement in CT, presence of respiratory symptoms, not requiring > 5 L/min O2 supplement). (3) Ongoing respi-
ratory failure (extensive involvement in CT and requiring > 10 L/min O2 supplement or intubation).

Results: Thirty-seven patients were enrolled and grouped by their ILD status at daignosis (Table 1). Patients who presented
with ongoing respiratory failure had 3-month survival 31%, while patients presented with subclinical ILD or clinical ILD had
significantly better 3-month and 6-month survival (Figure 1). In patients who presented with RPILD (n=13) or who pro-
gressed during follow-up (n=10), there were two specific CT patterns of progression identified: newly developed upper lung
GGOs or peribronchovascular consolidation (Figure 2). Patient who died (15/23, 65%) had concomitant anti-Ro-52 (100%
vs 0%, p=0.007), newly developed upper lung GGOs at CT (92 vs 38%, p=0.014), higher CRP level ( >0.4mg/dL, 100%
vs 57%, p=0.02) and shorter time from initial to worsening respiratory symptoms (1.7 vs 3.3 months, p=0.06). Among
patients with no or subclinical ILD at diagnosis, there were still 31% (5/16) patients had rapid-progressive ILD (RPILD). Those
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without progression (71%) were younger (mean age 46 vs. 55), with lower baseline serum ferritin (667 vs 1053) and CRP
level (0.1 vs 1.8 mg/dL, p=0.03), and a longer duration of non-respiratory symptoms before diagnosis (2.2 vs
1.0 months, p=0.04).

Conclusion: Outcomes for those presenting with respiratory failure at diagnosis remain poor, particular in patients with con-
comitant anti-Ro52 and specific CT pattern at progression, highlighting the unmet need of current treatment. Patients pre-
sented without ILD or having subclinical ILD still had risk of RPILD, but younger patients with longer non-respiratory
symptom duration (e.g, > 3 months) and low ferritin and CRP level, may remain stable without progression. Tailored immu-
notherapy regimen may be required based on the ILD status at presentation and individualized risk assessment.

Disclosure: T. LAN: None; T. Lee: None; T. Chang: None;C. Cheng: None;C. Shen: None;C. Lu: None;K. Lin: None;
S. Hsieh: None; K. Li: None.
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Epidemiology and Spectrum of Idiopathic Inflammatory Myopathies in
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Benoit Suzon1, Rachel Robert1, Fabienne Louis-sidney2, Arthur Felix1, Illitch Coco-Viloin1, Florence Moinet3, Rodolphe
Cougnaud1, Rémi Bellance1, Emmanuelle Amazan1, Emma pierrisnard1, Moustapha Agossou1, Christophe Deligny4 and
Aurore Abel1, 1University Hospital of Martinique, Fort-de-France, Martinique, 2University Hospital Martinique, Fort De
France, Martinique, 3University Hospital of Martinique, Fort de France, France, 4University Hospital of Martinique -
National reference center for autoimmune disease, Internal Medicine, Fort-de-France, Martinique
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are heterogeneous systemic autoimmune diseases with a
worldwide incidence ranging from 0.116 to 1.9 and a prevalence from 2.4 to 33.8 per 100 000 inhabitants. However, studies
in individuals of sub-Saharan ancestry are scarce and more data are needed, from epidemiology to patient characteristics
and outcomes.

Objective of the work was therefore to describe the epidemiology, characteristics and evolution of patients with IIM in a pop-
ulation of almost 300,000 adults in the Caribbean Island of Martinique with free access to high-level socialized healthcare.

Methods:We conducted a retrospective longitudinal study from January 1, 2000 to June 2023 at the University Hospital of
Martinique, the island’s only tertiary care center, which includes 2 national reference centers.

Patients with an adult-onset IMM, including dermatomyositis (DM), polymyositis (PM), antisynthetase syndrome (ASyS),
overlap myositis (OM), immune-mediated necrotizing myopathies (IMNM) and inclusion body myositis (IBM), were included
if they met the criteria (Bohan & Peter for probable or definite PM or DM, Connor for ASyS, ENMC International Workshop
for IMNM and IBM, and Troyanov’s criteria for OM).
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Clinical, biological, and radiological characteristics were collected and compared between subtypes. Number of new diag-
nosis and living patients per year were used as numerator and total population of Martinique as denominator to calculate
incidence and prevalence.

Results: From January 1, 2000 to December 31, 2022, mean incidence of IIM was 2.34 per 100 000 person-year. Global
prevalence of IIM reached 33.2/100 000 inhabitants in 2022, with variations between subtypes.

A total of 174 patients (76.4% female) were included, of whom 55 (31.6%) had ASyS, 44 (25.3%) OM, 44 (25.3%) DM,
16 (9.2%) PM, 14 (8.1%) IMNM and 1 (0.6%) IBM.

Patients were diagnosed within a median time of 4.2 months [IQR 2.0; 12.3] from first symptoms, and the median age at
diagnosis was 52 [38.9; 61.8].

Initial and cumulative manifestations were inflammatory arthralgia, muscle weakness and skin DM lesions in 110 (65.1%),
95 (61.3%), and 89 patients (53.3%), respectively. Sixteen patients (29.1%) with ASyS had skin dermatomyositis lesions.

At diagnosis, 77 (52%) and 28 patients (16.3%) had interstitial lung disease (ILD) and cardiac involvement, respectively.
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ASyS was more frequently clinically amyopathic (p< 0.05) and had more frequently ILD (p< 0.05) than other IIM subtypes.
Anti-Jo1 antibody was the most frequent myositis specific autoantibody, followed by anti-PL12, and anti-SRP in
27 (16.0%), 21 (12.4%) and 11 (6.5%) patients, respectively.

Malignancy was diagnosed in 15 patients (8.6%) in a median time of 1.5 months [-24.0; 13.0]. 35 (20.1%) patients died,
without statistical differences between groups.

Conclusion: The incidence and prevalence of IMM in the Caribbean island of Martinique appear to be higher than those
reported in the literature. ASyS is the most common subtype, and rates of ILD and cardiac involvement at diagnosis also
appear to be higher in this population than in other ethnic groups. On the other hand, IBM seems extremely rare.

Disclosure: B. Suzon: None; R. Robert: None; F. Louis-sidney: None; A. Felix: None; I. Coco-Viloin: None;
F. Moinet: None; R. Cougnaud: None; R. Bellance: None; E. Amazan: None; E. pierrisnard: None; M. Agossou:
None; C. Deligny: None; A. Abel: None.
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Clara Moriano Morales2 and Elvira Díez Álvarez4, 1Rheumatology Department, Complejo Asistencial Universitario de
Le�on, Le�on, Spain, Leon, Spain, 2Complejo Asistencial Universitario de Le�on, Le�on, Spain, 3Complejo Asistencial
Universitario de Leon, Leon, 4Complejo Asistencial Universitario de Le�on, Leon, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
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Background/Purpose: The idiopathic inflammatory myopathies (IIMs) constitute a diverse group of acquired muscle disor-
ders, often involving multiple organs such as the skin, heart, and lungs. Interstitial lung disease (ILD) is a common pulmonary
manifestation in IIM (IIM-ILD), significantly impacting morbidity and mortality. However, the prognostic implications of auto-
antibody and radiological profiles in IIM-ILD remain inadequately characterized.

This study aims to investigate the influence of immunological and radiological profiles at baseline on both mortality and the
development of ILD in individuals with IIM.

Methods: A retrospective analysis was conducted on a cohort of IIM patients, stratified based on the presence or absence
of ILD. The study encompassed a comprehensive evaluation of epidemiological, clinical, immunological, treatment, chest
HRCT scans and pulmonary function test at baseline (%FVC and%DLCO). Univariate and multivariate Cox proportional haz-
ards analyses were employed to compare mortality and ILD incidence across distinct autoantibody groups. Logistic regres-
sion assessed predictors for ILD and mortality. Kaplan-Meier survival curves were generated and the log rank ratio was used
to identify differences
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Results: 80 patients diagnosed with IIM (62.5% female) were included. The cohort exhibited a mean age of 62.2±26 years,
with a mean duration of 5.6±6 years since diagnosis. 22 patients had ILD (28%) and 10 (12.5%) patients died during follow-
up. ILD was associated with Anti-Ro52 (OR 8.42, CI 95% 1.48-12.3, p=0.004), anti-Jo1 (OR 12.7 CI 95% 2.29 – 82.45,
p=0.0003) and anti-PL12 (OR 8.62 CI 95% 1.06-16.02. p=0.003) positivity and anti-synthetase syndrome (OR 27, CI
95% 16.2-52.4, p< 0.0001). Mortality was associated with anti-Ku positivity (OR 13.9 CI 95% 1.78 – 8.23, p=0.0003),
anti-MDA5 (OR 2.4 CI 95% 1.2-7.53, p=0.03), ILD (OR 10.2 CI 95% 6.24-14.3, p=0.02) and dermatomyositis (OR 12, CI
95% 6.4-21.5, p=0.003). Multiple logistic regression identified as predictors for developing IIM-ILD the presence of

Significant logistic regressions for predictors for IIM-associated mortality

Kaplan-meier survival curve according to the ILD pattern.
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respiratory symptoms (β =0.4, p=0.03), smoking (β =0.37, p=0.003), anti-Jo (β =0.52, p=0.013) and anti-PL12 (β =0.76,
p=0.013), erythrocyte sedimentation rate (β =0.29, p=0.004), %DLCO at baseline (β =-0.4, p=0.001) and anti-synthetase syn-
drome (β =0.32, p=0.04) represented in table 1. Age at diagnosis (β =0.48, p=0.004), anti-Ku positivity (β =0.82, p=0.0001)
and anti-MDA5 (β =0.30, p=0.03), ILD (β =0.52, p=0.001), usual interstitial pneumonia pattern (β =0.21, p=0.04), dermatomyositis
(β =0.41, p=0.03) were identified as predictors for mortality in IIM patients (table 2). Survival rate at 20 years was lower in derma-
tomyositis patients (log rank test p < 0.001) and in patients with UIP pattern (log rank test p =0.02) (figure 1 and 2).

Conclusion: Among the different autoantibody profiles in myositis spectrum disorders, anti-PL12 and anti-Jo1 conferred a
higher risk of ILD, meanwhile anti-Ku and anti-MDA5 a higher risk of mortality in IIM patients. Survival rate at 20 years was
lower in dermatomyositis patients and in patients with UIP pattern.

Disclosure: c. sieiro santos: None;M. Retuerto: None; L. Sierra: None; J. Ordas Martínez: None; P. Pérez García:

None; P. Baenas: None; C. Moriano Morales: None; E. Díez Álvarez: None.

Abstract Number: 1145

Clinico-Immunological Profile and Treatment Outcomes of Clinically
Significant Diaphragmatic Weakness in Patients with Idiopathic
InflammatoryMyopathies: Results from the Largest Single-Center Cohort
of 16 Cases

Siddharth Jain1, Bhargavi Pridhivi2, Adil Rashid Khan2, Stanzin Spalkit2, Manish Soneja2, Mehar Chand Sharma2, Sanjeev
Sinha2, Uma Kumar2 and Naveet Wig2, 1All India Institute of Medical Sciences, New Delhi, Delhi, Delhi, India, 2All India
Institute of Medical Sciences, New Delhi, Delhi, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Diaphragmatic myositis is rarely reported in patients with idiopathic inflammatory myopathy (IIM) but
is associated with high morbidity and mortality. Epidemiology, spectrum of clinical presentation, immunology, and treatment
outcomes of these patients is unknown, since the available literature is limited to a few case reports/small case series mostly
on inclusion body myositis (IBM). We report findings from a large cohort of (non-IBM) IIM patients with clinically significant
diaphragmatic weakness.

Methods: This single-center prospective cohort study included adult patients (>14 years) with IIM (non-IBM) admitted between
Feb 2023 and June 2024 who had unexplained or disproportionate dyspnea, reduced single breath count, paradoxical breath-
ing, or unexplained CO2 retention. Underlying diaphragmatic dysfunction was evaluated through diaphragmatic ultrasonography
(DUS) (< 5cm excursion on deep breathing taken as diaphragmatic dysfunction) (Fig 1) or fluoroscopic sniff test (where DUS was
unavailable). Evidence of diaphragmatic myositis on whole-body muscle MRI was also assessed, where available (Fig 2). These
patients’ clinical and immunological profiles, treatment details, and outcomes were analyzed.

Results: Sixteen IIM patients [10 (62%) females, mean age 31(11) years] had clinically significant diaphragmatic weakness
(Table 1). Most common IIM subtype was overlap myositis [10 (63%)], which was most commonly associated with lupus
(60%); 3 (19%) had primary dermatomyositis, 2 antisynthetase syndrome, and 1 polymyositis. Clinical presentation was
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acute-subacute in 11(69%) patients. Five (31%) required ventilatory support [invasive mechanical ventilation in 4(80%)]; 2
(12.5%) required transient oxygen support. Five (31%) patients had disproportionately severe diaphragmatic involvement
with relatively preserved peripheral muscle strength, with one patient having isolated diaphragm involvement. The median
MMT-8 score was 105 (43-150). Diaphragmatic excursion was reduced bilaterally in 11/14(79%) patients; 11/13(85%)
had diaphragmatic myositis on MRI. 7/14 (50%) had myositis-specific antibody positivity (antisynthetase three, anti NXP2
two, one each of antiMi-2 and antiSRP); 9/15 (60%) had myositis-associated antibodies (most commonly anti-Ku and
anti-Ro-52);3 were seronegative. Pulse steroids alone [4(25%)] or in combination with IVIG [12(75%)] were given as induc-
tion therapy, with which 14 (88%) patients improved and were discharged; two (12%) patients died in-hospital due to sud-
den cardiovascular events. Most commonly used steroid-sparing agent was rituximab [10(62%) patients]. The median
duration of follow-up was 30(2-69) weeks.

Conclusion: Clinically significant diaphragmatic weakness in IIM is not uncommon, can occur acutely, in isolation, or as the
dominant/first manifestation of underlying IIM, most commonly overlap myositis. Unexplained or disproportionate dyspnea
should raise the suspicion of diaphragmatic involvement. DUS is a useful, non-invasive tool for rapid, bedside assessment
in admitted patients. Prompt diagnosis and timely institution of aggressive immunosuppression can improve outcomes in
this potentially fatal involvement.

Fig 1: Representative diaphragmatic ultrasound images from a study patient showing reduced excursion of left hemidiaphragm

Fig 2: Representative whole body muscle MRI coronal images from a study patient showing STIR hyperintensities involving bilateral hemidiaph-
ragm (diffuse A, patchy B)
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Disclosure: S. Jain: None; B. Pridhivi: None; A. Khan: None; S. Spalkit: None; M. Soneja: None; M. Sharma: None;
S. Sinha: None; U. Kumar: None; N. Wig: None.

Abstract Number: 1146

Impact of COVID-19 on Myositis Testing Trends

Angel Kevin Garza-Elizondo1, Rosa Icela Arvizu-Rivera2, Pablo Gamez-Siller3, Daniela Alejandra Salcedo-Soto4, Jesus
Cardenas-de la Garza5, Gisela Garcia-Arellano6, Miguel Angel Villarreal-Alarcon2 and Dionicio Galarza-Delgado7,
1Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
San Nicol�as de los Garza, Mexico, 2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 3Facultad de Medicina UANL, Monterrey, Nuevo Le�on,
Mexico, 4Hospital Universitario Dr Jose Eleuterio Gonzalez, Monterrey, Mexico, 5Universidad Aut�onoma de Nuevo Le�on,
Monterrey, Nuevo Le�on, Mexico, 6Hospital Universitario n"Dr. José Eleuterio Gonz�alezn", Monterrey, Nuevo Le�on,
Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM), also known as myositis, are a group of heterogeneous
autoimmune disorders that lead to muscle injury. Autoantibodies help make the diagnosis of IIM and they can predict the
prognosis of the myositis. There have been reports from the COVID-19 pandemic that associate infection of SARS-CoV-2
with worsening disease activity and hospitalizations. We aim to describe the prevalence of autoantibodies for IIM before, dur-
ing and after COVID-19.

Table 1: Demographic, clinico-immunological, imaging, treatment, and follow up details of all included patients
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Methods: A cross-sectional study was performed from July 2016 to December 2023 in the rheumatology service of a Uni-
versity Hospital. An immunoblot panel of autoimmune inflammatory myopathies with 17 autoantibodies was performed on
patients with suspected IIM. The results were compiled in a database during this period. The cut-off points for categorizing
the immunoblot results were: 0 - 7 negative; 8 - 14 borderline; 15 - 35 weak positive; 36-70 moderate positive; and 71-255
strong positive. We considered only moderate/strong positive autoantibodies. We separated patients into 3 groups: before
COVID-19 (2016-2019), during the health emergency COVID-19 (2020-2022), and after it was no longer considered a health
emergency in Mexico due to high immunity from infection and vaccination in 2023. Qualitative variables were compared
using Chi-square.

Results: A total of 1018 patients were screened in the last 8 years, 256 (25.1%) panels were performed between 2016 and
2019, 227 (22.3%) between 2020 and 2022, and 535 (52.6%) in 2023. The autoantibody with more frequency in the
3 groups was Ro52. There was no significant difference in the proportion of the different positive autoantibodies, except
for SRP showing a higher frequency before the health emergency (Table 1).

Conclusion: There was a marked increase in demand for autoimmune inflammatory myopathy panels after the health emer-
gency caused by COVID-19, the panels were requested over 6 times more than in previous years. Despite the significant
increase, there was no difference in the proportion of positive autoantibodies compared to the other groups.

Disclosure: A. Garza-Elizondo: None; R. Arvizu-Rivera: None; P. Gamez-Siller: None; D. Salcedo-Soto: None;
J. Cardenas-de la Garza: None; G. Garcia-Arellano: None; M. Villarreal-Alarcon: None; D. Galarza-
Delgado: None.

Abstract Number: 1147

Evaluation of Adverse Pregnancy Outcomes in Patients with
Inflammatory Myopathies and Ro Positivity

Hillary Weisleder1, Ana Valle2, Caroline Rourke3 and Shereen Mahmood4, 1Montefiore Einstein, New York, NY,
2Brigham and Women’s Hospital, Boston, MA, 3Montefiore Medical Center, Bronx, NY, 4Albert Einstein College of
Medicine, Bronx, NY

Table 1. Prevalence of positive autoantibodies for inflammatory idiopathic myositis before, during, and after health emergency by COVID-19
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-Ro/SSA antibodies are associated with poor prognostic outcomes in patients with autoim-
mune disease. The presence of these antibodies can also cause adverse pregnancy outcomes (APOs) including preterm
births and abortions in select conditions, such as systemic lupus erythematosus. We aimed to investigate the relationship
of Ro positivity and titer with pregnancy outcomes in a diverse cohort of patients with idiopathic inflammatory myopa-
thies (IIM).

Methods: Female patients from Montefiore Medical Center meeting 2017 EULAR/ACR classification criteria for IIM were
included. Patient records were searched for demographic data, Ro positivity and titer, and pregnancy history including term
births, preterm births, and abortions as documented by a medical professional. Ro-52 data could not be collected or eval-
uated due to low number of patients tested. We defined APOs as preterm births and abortions, including spontaneous,
ectopic, and elective. Rates of APOs were compared among women with Ro positivity versus negativity; a sub-group anal-
ysis was done comparing APOs for high, intermediate, and low-titer Ro. High titer was defined as greater than 8 EU/mL,
intermediate titer as 1-8 EU/mL, and low titer as below 1 EU/mL, similar to previous studies. Statistical analysis included
descriptive statistics and Fischer’s exact test. P-values < 0.5 were considered statistically significant.

Demographic Data of Female IIM patients with Pregnancy Data
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Results: Of the 86 women with IIM identified, 74 patients had a pregnancy history. Forty-four (51.2%) women were
under 50 years of age at the time of IIM diagnosis, while 24 (27.9%) were ages 50-64 years and 18 (21.0 %) were over
65 years. Thirty-nine (45.4%) were Black, 34 (39.5%) were Hispanic, 9 (10.5%) were White, and 4 (4.6%) identified as
Other, as seen in Table 1. Of the 74 patients with a pregnancy history, 60 had available Ro antibody data; 26 patients
were Ro positive and 34 patients were Ro negative or low titer. Thirty-six patients reported adverse pregnancy out-
comes; of these, 34 women (94.4%) reported an abortion, and 4 women (11.1%) reported a premature delivery, as
seen in Table 2. Of these APOs, 54.0% (14/26) patients with Ro positivity reported an APO, while 50.0% (17/34) Ro
negative patients reported an APO, yielding no significant difference (p = 0.77). Of the APOs seen in patients with pos-
itive Ro, 41.7% (5/12) occurred in high titer patients while 9/14 (64.3%) occurred in moderate titer patients (p = 0.84), as
seen in Figure 1.

Conclusion: Although Ro antibodies are associated with adverse pregnancy outcomes in other autoimmune diseases, we
could not confirm an association between Ro positivity and APOs in patients with IIM. This may be attributed to limitations
such as retrospective evaluation, sample population, and lack of data regarding disease activity during pregnancy – thus
warranting further investigation.

Adverse Pregnancy Outcomes (APOs) reported as individual events including preterm births and abortions

Flowchart of APOs and Ro positivity
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Disclosure: H. Weisleder: None; A. Valle: None; C. Rourke: None; S. Mahmood: None.

Abstract Number: 1148

Simplified Cutaneous Dermatomyositis Disease Area and Severity Index
Activity Scores for Cutaneous Dermatomyositis

Nantakarn Pongtarakulpanit1, Tanya Chandra1, shiri keret2, Eugenia Gkiaouraki3, Vladimir Liarski1, Dana
Ascherman3, Siamak Mogahadam1, Chester Oddis1 and Rohit Aggarwal4, 1Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, 2Rheumatology unit, Bnai-Zion medical center and the faculty of
Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel, 3Division of Rheumatology and Clinical
Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 4Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) is a clinician-scored
instrument that measures activity and damage in the skin of Dermatomyositis (DM) patients. Despite favorable validity,
reliability, and excellent responsiveness, the CDASI requires significant expertise and training. Additionally, there may
be substantial inter-rater variability in the evaluation of different shades of erythema, especially in darker skin tones,
as well as in the evaluation of scales, and ulcerations. Our study aims to validate simplified versions of the CDASI activity
score.

Methods: DM patients satisfying the ACR/EULAR 2017 classification criteria, were prospectively enrolled between August
2022 and April 2024 at the University of Pittsburgh Myositis Center. Patients were assessed by two independent rheumatol-
ogists using the CDASI (score 0 – 100). Additionally, patients completed the Skindex questionnaire to assess skin-related
quality of life. Four modifications were made to the original CDASI activity score: (1) modification 1: previous erythema score
noting absent, pink, red, dark red (0 – 3) to erythema absent/present (0 – 1) with no change in scale and ulcer scoring;
(2) modification 2, simplified erythema score and exclusion of scale scoring; (3) modification 3, simplified erythema score,
exclusion of scale and ulcer scoring; (4) modification 4, simplification of all parameters (erythema, scales and ulcer score)
to 0 – 1 (absent, present).

Results: 27 DM patients [81.5% female, 96.3% Caucasian; median (IQR) age 50.0 (38.0 – 61.0) years and a median (IQR)
disease duration 38.0 (9.5 – 88.0) months] with 1-2 clinic visits spaced at least 3 months apart were enrolled. The median
(IQR) CDASI activity was 4.5 (1.0 – 12.0) and the score ranges for the aforementioned 4 CDASI modifications were 0 –

66 (modification 1), 0 – 36 (modification 2), 0 – 20 (modification 3), and 0 – 50 (modification 4). All CDASI scoring modifica-
tions correlated strongly with the original CDASI and Skindex, indicating good convergent validity. Inter-rater reliability for
all modifications was high, as indicated by strong correlations between assessors. The absolute changes from baseline in
CDASI score modifications correlated strongly with absolute changes from baseline in original CDASI scores and Skindex,
demonstrating good responsiveness.

Conclusion: A simplified CDASI scoring system demonstrated favorable validity, reliability, and responsiveness in the longi-
tudinal evaluation of rash in DM patients. These simple modifications could enable the use of this valuable instrument among
more physician subspecialists caring for and monitoring skin disease activity in DM.
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Disclosure: N. Pongtarakulpanit: None; T. Chandra: None; s. keret: None; E. Gkiaouraki: None; V. Liarski: None;
D. Ascherman: None; S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim,
5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals,
2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella
Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-
Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation,
2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Table 1. Correlation of Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) modifications with original CDASI and Skindex

Table 2. Correlation of Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) modifications between two independent assessors

Table 3. Correlation of absolute change of scores over 2 visits between Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI)
modifications with original CDASI and Skindex.
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Abstract Number: 1149

Cause-Specific Proportionate Mortality Trends in Idiopathic
Inflammatory Myopathies

Ansaam Daoud1, Muhammad Shamim2, Loai Dweik3 and Haseeb Chaudhary4, 1Case Western Reserve University/
University Hospitals, Akron, OH, 2University Hospitals/ CaseWestern Reserve University, Cuyahoga Falls, OH, 3Cleveland
Clinic Akron General Internal Medicine, Akron, OH, 4Case Western Reserve University, Westlake, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Cause-Specific Proportionate Mortality Trends in Idiopathic Inflammatory Myopathies from 1999 to 2020.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are associated with increased morbidity, mortality, and
economic health burden compared to the general population despite advancements in overall disease management. How-
ever, the long-term trends in cause-specific mortality in IIM are lacking.

Methods: This retrospective cohort study utilized the Multiple Cause of Death files from the CDC’s National Center for
Health Statistics to analyze IIM mortality data. The dataset includes US resident death certificates detailing demographics,
a primary cause of death, and up to 20 contributory causes. We examined trends in proportionate cardiovascular mortality
(PCM), respiratory mortality (PRM), infectious mortality (PIM), and neoplastic mortality (PNM), defined as the number of
cause-specific deaths divided by all-cause mortality in IIM patients from 1999 to 2020. Linear regression and Chi-square
tests were used for comparisons.

Table 1. All-Cause Mortality and Cause-Specific Mortality Demographics in Idiopathic Inflammatory Myopathies.

Table 2. Underlying Cause of Death of Cause-Specific Mortality in Idiopathic Inflammatory Myopathies.
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Results: During the study period, 11,785 deaths occurred in IIM patients. The mean age of patients with
cardiovascular (CV) mortality was 73.5 + 14.07 years, with a total of 1661 deaths. PCM significantly decreased from
19.5% in 1999 to 11.3% in 2020 (p< 0.01), Figure 1(a). Ischemic heart disease (IHD) was the most common cause of CV
mortality in IIM (44%). The mean age of death from respiratory causes was 69.0 + 12.31 years, with interstitial lung disease
as the most common underlying cause (38%) from a total of 971 deaths. The PRM was 7.0% in 1999 and 10.3% in 2020
(p=0.20), Figure 1(b). A total of 358 deaths occurred from infectious causes, PIM showed a minor increase in trend from
3.0% to 3.3% (p< 0.01) Figure 1(c). With 1260 deaths from neoplasms, the PNM was 8.8% in 1999 to 9.2% in 2020
(p=0.73), Figure 1(d). There was no gender-based difference in mortality from these causes. (Table 1)

Conclusion: The study provides nationwide insights into mortality trends from four major causes of death in IIM. CVmortality
remained highest in IIM patients, although mortality trends have significantly improved over the last two decades. The impact
on mortality from respiratory diseases and malignancies remained relatively constant, whereas death from infections was the
lowest among the studied causes of mortality.

Disclosure: A. Daoud: None; M. Shamim: None; L. Dweik: None; H. Chaudhary: None.

Abstract Number: 1150

Increased ISG15 Expression in Peripheral Blood from Patients with
Positive Dermatomyositis Related Specific Autoantibodies

Sylvia Raftopoulou1, Nikolaos Michalakeas1, Maria Gerochristou2, Nikolaos Marketos1, Charalampos Skarlis1 and Clio
Mavragani3, 1Molecular and Applied Physiology Unit, Department of Physiology, School of Medicine, National and
Kapodistrian University of Athens., Athens, Greece, 2Andreas Syggros Hospital, National and Kapodistrian University of
Athens, Athens, Greece, 3Department of Physiology and Pathophysiology, School of Medicine, National and
Kapodistrian University of Athens., Athens, Greece

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are characterised by muscle inflammation (myositis) and
weakness, impacting various organ systems. Clinical subtypes include dermatomyositis (DM), antisynthetase syndrome
(ASyS), immune-mediated necrotising myopathy (IMNM) and inclusion body myositis (IBM). Myositis-specific and
-associated autoantibodies (MSAs/MAAs) have been used in clinical practice as they are closely associated with distinct clin-
ical phenotypes of IIM and can be used as confirmatory diagnostic tools. Interferons (IFNs) have been shown to play a central
role in IIMs and particularly in the inflammatory process which characterises IIMs. IFN stimulated genes (ISGs) induced by
type I IFN have an established role in DM and are significantly involved in patients with DM, positive for anti-melanoma
differentiation-associated gene 5 (MDA5) autoantibodies. ISGs induced by type II IFN have been shown to be upregulated
in IBM and ASyS while it is yet unclear whether IFNs play a substantial role in IMNM. In muscle biopsies, ISG15, IFI6, and
MX1 were the most upregulated ISGs in DM and PSMB8, GBP1 and GBP2 were the most upregulated ISGs in ASyS and
IBM, highlighting the predominant involvement of both type I and II ISGs in different IIM clinical subtypes. However, muscle
biopsies are estimated to have a false negative rate of 23%, while they also constitute an invasive procedure which is difficult
to be repeated longitudinally in the context of a follow-up. A thorough clinical examination, coupled with the presence of
MSAs or MAAs and the occasional verification via magnetic-resonance imaging can suffice to reach a diagnosis, digressing
from the need to perform muscle biopsies. We aimed to investigate the type I and II IFN profiles in the peripheral blood of
patients with IIM features who were seropositive for MSAs or MAAs.
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Methods: 124 peripheral blood samples, stored in the Biobank of Molecular Physiology and Clinical Applications Unit,
Department of Physiology from seropositive patients for MSA or MAA autoantibodies detected by a commercial immunoblot
kit (EUROIMMUN) were subjected to RNA extraction, cDNA synthesis and qPCR for the quantitation of the following genes:
ISG15, IFI6, MX1, PSMB8, GBP1 and GBP2. Patients provided their written informed consent while samples were collected
at baseline and are treatment-naïve.

Results: We showed that the expression of ISG15, MX1 and IFI6 is more prevalent than that of GBP1, GBP2 and
PSMB8 in patients positive for MSAs or MAAs. Specifically, ISG15 expression was highest in patients with DM related
autoantibodies (Mi2, NXP2, TIF1g, MDA5) and to a lesser extent in patients with ASyS (particularly PL7, PL12) (Figs
1A&B). The expression of ISG15 was 3.5 times greater (p=0.001) in patients who presented with muscle weakness
than those who did not. Patients who presented with dysphagia had 3.8 times greater ISG15 expression (p=0.001)
than those who had no such symptom.

Conclusion: In conclusion, ISG15 peripheral blood expression was found to be predominantly upregulated in seropositive
patients characterized by the presence of DM related autoantibodies and therefore could serve as a noninvasive biomarker
potentially guiding a tailored therapeutic approach.

Disclosure: S. Raftopoulou: None; N. Michalakeas: None; M. Gerochristou: None; N. Marketos: None; C. Skarlis:
None; C. Mavragani: None.

A) Expression (FC) of ISGs among MSA and MAA positive patients. Only monospecific seropositivity is displayed (n=87). B) ISG15 exdpression
(FC) among autoantibody groups. Error bars represent standard deviation.
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Abstract Number: 1151

Clinical Characterization and Recurrence Prediction Model for Immune-
Mediated Necrotizing Myopathy

Beibei Cui1, Hongjiang Liu2, Geng Yin3 and Qibing Xie4, 1Rheumatology and Immunology, Chengdu, China (People’s
Republic), 2West China Hospital, Sichuan University, Chengdu, China (People’s Republic), 3Department of Rheumatology
and Immunology, chengdu, China (People’s Republic), 4Department of Rheumatology and Immunology, Chengdu,
Sichuan, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: The primary objective of this study was to comprehensively analyze the clinical characteristics of
immune-mediated necrotizing myopathy (IMNM) and develop a reliable recurrence prediction model to facilitate timely inter-
vention and improve patient outcomes.

Methods: A retrospective analysis was conducted on patients with IMNM who were treated at West China Hospital of Sich-
uan University between January 1, 2015, and October 1, 2023. Based on predefined inclusion and exclusion criteria,
patients were carefully screened. Out of an initial pool of 256 patients, 200 were selected after rigorous evaluation. Detailed
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clinical information was gathered and analyzed to compare various IMNM subtypes and to distinguish between recurrent
and non-recurrent cases. To identify factors predicting IMNM recurrence, a Cox proportional hazards model was utilized.
The prediction model, once developed, underwent internal validation through Bootstrap methods. Its performance was eval-
uated using metrics such as the area under the receiver operating characteristic curve (AUC), calibration curves, and deci-
sion curve analysis (DCA).

Results: Significant differences in clinical features were observed across different IMNM subtypes. Anti-SRP antibody-
positive patients exhibited higher rates of muscle pain, dysphagia, and interstitial lung disease (ILD) with elevated levels
of LDH, HBDH, and DRR (AST/ALT). In contrast, anti-HMGCR antibody-positive patients showed a higher rate of ANA
negativity, while seronegative patients displayed higher NLR levels. Among recurrent patients, the ILD rate and DRR
levels were significantly higher, with lower lymphocyte levels. The Cox model identified cardiac involvement, high
ANA titer, treatment refractory, and high DRR levels as independent predictors of IMNM recurrence. The internally
validated recurrence prediction model demonstrated robust performance with an AUC of 0.77 (one year), 0.84
(two years), and 0.74 (three years) and a Bootstrap mean C-index of 0.731. Kaplan-Meier survival analysis revealed
a significantly lower cumulative survival time for patients with cardiac involvement, high ANA, recurrence, and high
DRR levels.

Conclusion: This study provides crucial insights into the heterogeneous clinical manifestations of IMNM and develops a clin-
ically relevant recurrence prediction model. The identified predictors of recurrence offer valuable information for risk stratifica-
tion and personalized treatment plans. The validated model represents a useful tool for clinicians in optimizing management
strategies and improving long-term outcomes for IMNM patients.

Disclosure: B. Cui: None; H. Liu: None; G. Yin: None; Q. Xie: None.
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Abstract Number: 1152

Nailfold Videocapillaroscopy Abnormalities in Different Autoimmune
Inflammatory Myopathy Subsets

Thaisa Cotton1, Valérie Leclair2, Claudie Berger3, Yves Troyanov4, marie Hudson2 and Geneviève Gyger2, and Canadian
Inflammatory Myopathy Study (CIMS), 1Université de Montréal, Montreal, QC, Canada, 2McGill University, Montreal, QC,
Canada, 3Research Institute of the McGill University Health Centre, Montreal, QC, Canada, 4Centre hospitalier de
l’Université de Montréal, Montreal, QC, Canada
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Background/Purpose: Nailfold videocapillaroscopy (NVC) alterations have mostly been described in autoimmune inflam-
matory myopathies (AIM) classified using Bohan and Peter criteria. The aim of this study was to describe NVC abnormalities
in AIM subsets using contemporary sero-clinico-pathological criteria and explore the utility of current NVC patterns in AIM.

Methods: We studied AIM subjects in the Canadian Inflammatory Myopathy Study (CIMS), an early onset cohort followed
prospectively. NVC images were acquired using the DSMEDICA Videocap (X200magnification). The nailfolds of the second,
third, fourth and fifth fingers of both hands were photographed and scored by an experienced rheumatologist. Microhemor-
rhages, giant capillaries, ectasias and ramified capillaries were scored using a standardized semi-quantitative scale (0 = no,
1 = ≤33%, 2= 33–66%, and 3 = ≥66% abnormalities per linear millimeter). Capillary density was scored semi-quantitatively
(0 if ≥7, 1 if 4–6, or 2 if ≤3 capillaries/mm) and quantitatively (mean number of capillaries/mm). Each NVC parameter, as well
as giant-ramified capillaries, were scored as present or absent. Finally, NVC patterns (i.e., scleroderma, sleroderma-like, late
scleroderma, non-specific, and normal) were assigned. NVC features and patterns were compared between AIM subsets.

Results: We included 100 AIM subjects: 41 dermatomyositis (DM), 24 scleromyositis (SM), 16 anti-synthetase syndrome
(ASyS), 7 immune-mediated necrotizing myopathy (IMNM), 8 inclusion body myositis (IBM), 3 polymyositis (PM) and 1 over-
lap myositis (Table 1). Of those, 71% were female, and median disease duration of 0.9 years. In the cohort, 45% of subjects
had abnormal NVC, 25% non-specific NVC, and 29% normal NVC patterns. When NVC features were compared between
AIM subsets (Table 2), DM and SM had the lowest capillary densities (5.7 capillaries/mm and 5.3 capillaries/mm,
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respectively, p< 0.001). NVC abnormalities were frequent in DM, ASyS and SM, although median semi-quantitative scores
showed that abnormalities were found in less than 33% of capillaries studied. NVC patterns were not discriminant for DM,
ASyS and SM, with scleroderma-like, scleroderma-active and non-specific patterns described in those 3 subsets. Apart
from ramified capillaries, NVC abnormalities were infrequent in IMNM, IBM and PM.

Conclusion: In this cohort of AIM subjects classified using a sero-clinico-pathological approach, DM, ASyS and SM showed
frequent NVC abnormalities, although no NVC pattern of abnormalities was associated with a particular subset demonstrat-
ing that current NVC pattern descriptions are not useful for AIM subsetting.

Disclosure: T. Cotton: None; V. Leclair: None; C. Berger: None; Y. Troyanov: AbbVie/Abbott, 1, 2, 6, AstraZeneca,
1, 2, 6, Boehringer-Ingelheim, 1, 2, 6, Eli Lilly, 1, 2, 6, GlaxoSmithKlein(GSK), 1, 2, 6, Inflarx, 1, 2, 6, Kezar Life Sciences,
1, 2, 6, Sobi, 1, 2, 6, UCB, 1, 2, 6; m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS),
5, Pfizer, 5; G. Gyger: AbbVie/Abbott, 1, Frenesius Kabi, 1, Janssen, 1.

Abstract Number: 1153

Increased Prevalence of Myositis Specific and Associated Autoantibodies
in Patients with Interstitial Lung Disease of Unknown Etiology

Vasiliki Koulouri1, Ilektra Voulgareli2, Sofia Flouda3, Nikoletta Galanopoulou4, Nikolaos Marketos5, Charalampos
Skarlis5, Sylvia Raftopoulou5, Kyriaki Tavernaraki6, Alexia Chronaiou2, Georgios Tsoukalas2, Nikolaos Zias7, Dimitrios
Boumpas8 and Clio Mavragani9, 1Department of Physiology and Pathophysiology, School of Medicine, National and
Kapodistrian University of Athens, Greece, Athens, Greece, 24th Respiratory Medicine Department, Sotiria General and
Chest Diseases Hospital, Athens, Greece, Athens, Greece, 34th Department of Internal Medicine, "Attikon" University
Hospital, Athens, Greece, 410th Respiratory Medicine Department, Sotiria General and Chest Diseases Hospital, Athens,
Greece, 5Molecular and Applied Physiology Unit, Department of Physiology, School of Medicine, National and
Kapodistrian University of Athens., Athens, Greece, 6Imaging and Interventional Radiology, Sotiria General and Chest
Diseases Hospital, Athens, Greece, Athens, Greece, 7Respiratory Medicine Department, Athens Naval Hospital, Athens,
Greece, 84th Department of Internal Medicine, "Attikon" University Hospital, Athens, Greece, Athens, Greece,
9Department of Physiology and Pathophysiology, School of Medicine, National and Kapodistrian University of Athens.,
Athens, Greece

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In recent years, connective tissue diseases (CTDs) have been increasingly recognized as a sig-
nificant underlying pathology of interstitial lung diseases (ILDs). Amongst CTDs, idiopathic inflammatory myopathies
(IIMs) are characterized by a high prevalence of pulmonary insult, which may also be the first clinical manifestation, pre-
ceding musculoskeletal complaints. The detection of myositis-specific and associated autoantibodies (MSAs/MAAs)
has aided in IIM diagnosis and categorization of myositis patients with distinct clinical features. In this study, we aimed
to determine the prevalence of MSAs/MAAs in consecutive ILD patients of unknown etiology, as well as identify poten-
tial clinical associations

Methods: 83 consecutive ILD patients followed in Sotiria, Naval Hospital, Laiko and Attiko General Hospitals, in Athens,
Greece, were referred for MSA/MAA autoantibody testing by immunoblot assay in Molecular Physiology and Clinical Appli-
cations Unit, Department of Physiology, National and Kapodistrian University of Athens, after infection was excluded.
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Complete rheumatologic evaluation was also performed. Mann-Whitney and chi-squared tests were used to draw two-
group comparisons for continuous and categorical data respectively. Bulk RNA-sequencing was performed in 10 RNA sam-
ples (3 MDA5+, 4 anti-synthetase + and 3 Pm/Slc+), on an Illumina NextSeq550 platform and appropriate bioinformatics
analysis was performed.

Results: In this ILD patient cohort, the prevalence of MSAs/MAAs was 50.6% (Figure 1A). Eleven patients were positive for
more than one autoantibody. The distribution of the autoantibodies detected was as follows: Pm/Scl-100 (n=8), Jo-1 (n=7),
Pm/Scl-75 (n=6), SRP and EJ (n=5), PL-12 and MDA-5 (n=4), Mi-2β, Ku and SAE-1 (n=3), Mi-2α, TIF-1γ, PL-7, OJ and
HMGCR (n=1) (Figure 1B). There were no significant differences in clinical features between antibody positive and antibody
negative patients, though seropositive patients displayed higher levels of liver enzymes and lactate dehydrogenase (Table 1).
Based on radiological findings, the ILD patterns of this cohort consisted of 25 patients with usual interstitial pneumonia (UIP),
16 with non-specific interstitial pneumonia (NSIP), 23 with organizing pneumonia (OP), 4 with NSIP/OP, and 15 with intersti-
tial lung abnormalities. Interestingly, patients with ILD and MDA5+ autoantibodies exhibited the greatest overexpression of
type I IFN inducible genes compared to the other groups as seen in the heatmap (Figure 2)

Figure 1. A. Prevalence of Myositis-specific and associated autoantibodies (MSA/MAAs) in ILD patients of unknown etiology B. Distribution of
Myositis-specific and associated autoantibodies (MSA/MAAs) in ILD patients

Figure 2. Type I interferon stimulated gene expression in RNA from whole peripheral blood of patients with MDA5, antisynthetase and Pm/Scl
antibodies
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Conclusion: MSAs/MAAs are frequently detected in patients with ill-defined ILD. Early detection of autoimmunity through
MSA/MAA testing may allow for improved management strategies in ILD, potentially leading to better clinical outcomes.
Additionally, distinct autoantibody groups exhibit variable type I IFN inducible gene expression profiles. Further investigations
with larger patient cohorts are warranted

Disclosure: V. Koulouri: None; I. Voulgareli: None; S. Flouda: None; N. Galanopoulou: None; N. Marketos: None;
C. Skarlis: None; S. Raftopoulou: None; K. Tavernaraki: None; A. Chronaiou: None; G. Tsoukalas: None; N. Zias:
None; D. Boumpas: None; C. Mavragani: None.

Table 1. Demographic data, clinical features and laboratory values in ILD patients with and without MSA/MAA positivity
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Abstract Number: 1154

Comparative Transcriptome Analysis of Murine Model and Human
Samples in Anti-Melanoma Differentiation Associated Gene 5 Antibody-
positive Rapidly Progressive Interstitial Lung Disease

Yuki Ichimura1, Risa Konishi2, Tadatsune Iida3, Kousuke Negishi4 and Naoko Okiyama5, 1Tokyo Women’s Medical
University, Tokyo, Japan, 2University of Tsukuba, Tokyo, Japan, 3Institute of Science Tokyo, Tokyo, Japan, 4Kawakita
General Hospital, Tokyo, Japan, 5Institute of Science Tokyo, Toky, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-Melanoma differentiation associated gene 5 (MDA5) antibody-positive dermatomyositis
(DM) frequently presents with rapidly progressive interstitial lung disease (RP-ILD), leading to a high mortality rate during
the acute phase. The etiology of the disease remains unknown due to the high mortality rate and the lack of an adequate dis-
ease model mimicking anti-MDA5 antibody-positive ILD. Recently, we established a new murine model that mimics anti-
MDA5 antibody-positive ILD by immunizing with recombinant MDA5 protein. Here, we compared the transcriptome of the
murine model with lung samples from a patient with anti-MDA5 antibody-positive RP-ILD, and explored new disease
markers for anti-MDA5 antibody-positive ILD.

Methods: Transcriptome sequencing was performed on lung samples from the MDA5-induced ILD model. C57BL/6 mice
were immunized with four intradermal injections of an emulsion containing recombinant mouse MDA5 full-length protein
and complete Freund’s adjuvant (CFA) weekly, followed by intraperitoneal injection of pertussis toxin (PT) and intranasal
administration of polyinosinic-polycytidylic acid [poly (I:C)] on day 21. Lung samples were collected on day 22 (acute phase)
and day 35 (fibrotic phase). Control mice were treated with the adjuvants, CFA, PT and poly (I:C). Differentially expressed
genes (DEGs) were identified as those with a false discovery rate < 0.05. DEGs from the murine model were compared with

Figure 1
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a gene list showing highly variable expression levels, detected from the lung sample of a 74-year-old woman with anti-MDA5
antibody-positive RP-ILD when compared to a healthy lung sample (jfold changej >5). Gene set enrichment analysis was
performed using Metascape (https://metascape.org/gp/index.html).

Results: From the lung transcriptome of the murine model, 686 and 460 DEGs were detected in the acute and fibrotic
phases, respectively. Twenty genes were upregulated DEGs in both phase, and 60% of them were also upregulated in
human lung sample, including UPK3B and LRRN4, which known to be mesothelial cell markers. Compared with DEGs from
mouse lung sample to the gene list from the patient’s lung sample, which contained 519 genes, GO: 0030312 (external
encapsulating structure) and GO: 0071345 (cellular response to cytokine stimulus) were identified as enriched gene sets
in all three gene lists (Figure 1).

Conclusion: Transcriptome analysis of the murine model and disease lung samples of anti-MDA5 antibody-positive RP-ILD
revealed not only the upregulation of fibrotic genes but also the upregulation of mesothelial cell markers in the lung, consis-
tent with previous studies on idiopathic pulmonary fibrosis. These findings suggest potential new biomarkers for ILD.

Disclosure: Y. Ichimura: None; R. Konishi: None; T. Iida: None; K. Negishi: None; N. Okiyama: None.

Abstract Number: 1155

Stratification of Cancer Risk in Idiopathic Inflammatory Myopathies.
Application of the IMACS Guidelines to Enhance Screening

Miriam Retuerto Guerrero1, Clara Moriano2, cristiana sieiro santos3 and elvira Diez �alvarez4, 1Complejo Asistencial
Universitario de Le�on, Leon, Spain, 2Hospital Le�on, LEON, Spain, 3Rheumatology Department, Complejo Asistencial
Universitario de Le�on, Le�on, Spain, Leon, Spain, 4Complejo Asistencial Universitario de Leon, Leon

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) carry an elevated risk of cancer incidence. Recently pub-
lished International Guidelines for IIM-associated cancer screening from the Myositis Assessment and Clinical Studies Group
(IMACS) initiative were published to provide recommendation on cancer risk stratification and screening modalities. We aim
to apply the IMACs cancer risk stratification model in a retrospective cohort of IIM patients, evaluate its diagnostic accuracy
and screening potential for identifying patients with IIM with associated malignancy.

Methods: A retrospective cohort study involving IIM patients, meeting the 2017 ACR/EULAR criteria, was conducted.
Sociodemographic, clinical, immunological, and treatment data were extracted frommedical records. The IMACS guidelines
were employed for cancer risk stratification, categorizing patients into different risk levels. Statistical analyses encompassed
descriptive statistics, sensitivity, specificity, and accuracy metrics with 95% confidence intervals.

Results: We have included 80 patients diagnosed with idiopathic inflammatory myopathies (IIM), of whom 62.5% were
female. The cohort exhibited a mean age of 62.2±26 years, with a mean duration of 5.6±6 years since diagnosis. Subtypes
distribution comprised 30 patients (38%) with polymyositis, 27 (34%) with dermatomyositis, 10 with anti-synthetase syn-
drome (12.5%), 3 (3.8%) with overlap-myositis, 7 (9%) with immune-mediated necrotizing myopathy, and 3 (4%) with
statin-associated myopathy. Notably, patients with a history of cancer were diagnosed at an older age (63.8±24 vs. 55.9
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±29, p=0.02). Additionally, this subgroup displayed a higher prevalence of Anti-MI-2a (18% vs. 6%), Anti-MDA5 (18%
vs. 0%), and Anti-TIF1G (18% vs. 6%) positivity. Despite these differences, no discernible clinical and treatment distinctions
were identified between the two groups. Of the total cohort, 17 (21%) were diagnosed with malignancy. Type of malignancy
and screening panels used for cancer detection is provided in Table 1. IMACS risk characterization revealed 53% at high risk
and 47% at moderate risk. This risk stratification model demonstrated robust diagnostic performance, with a sensitivity of
90% (95% CI 55-99.75%), specificity of 74.19% (95% CI 61.50-84.47%), and accuracy of 76.36% (95% CI
64.91-85.60%), as illustrated in Figure 1.

Conclusion: This study highlights the promising accuracy (76.4%) of the IMACS cancer risk stratification model in detecting
malignancies among patients with IIM. The majority of identified malignancies manifest in the early phase, underscoring the
importance of vigilant screening, especially in the initial years post-IIM diagnosis. These findings advocate for the

Table 1: IIM-associated cancer characteristics, screening methods and cancer risk stratification.

Figure 1: IMACS risk stratification AUC curve.
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incorporation of cancer risk assessment into the routine management of IIM, providing potential avenues for early detection
and personalized interventions. The substantial proportion of patients classified with a moderate risk of cancer emphasizes
the need for comprehensive screening efforts. The integration of the IMACS risk assessment into routine IIM management
holds the potential to facilitate timely interventions and enhance overall patient outcomes.

Disclosure: M. Retuerto Guerrero: None; C. Moriano: None; c. sieiro santos: None; e. Diez �alvarez: None.

Abstract Number: 1156

Prevalence and Impact of Fibromyalgia in Patients with Idiopathic
Inflammatory Myopathies

Didem Saygin1, Juan Schmukler2, Kristin Wipfler3, Christopher G McKennan4, Jiaxuan Duan4, Kaleb Michaud5 and
Yvonne Lee6, 1Rush University Medical Center, Chicago, IL, 2Rush University Medical Center, Division of Rheumatology,
Chicago, IL, 3FORWARD, The National Databank for Rheumatic Diseases, Omaha, NE, 4University of Pittsburgh,
Department of Statistics, Pittsburgh, PA, 5University of Nebraska Medical Center, Omaha, NE, 6Northwestern University,
Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM) is the prototypical central pain disorder that can be associated with rheumatic
conditions such as rheumatoid arthritis, Sjogren’s disease and lupus. Patients with comorbid FM may have worse scores
on patient reported outcome measures despite similar objective measures of disease activity which may affect assessment
of treatment response. Therefore, information on the burden of comorbid FM in rheumatic diseases is essential. Prevalence
of FM in patients with idiopathic inflammatory myopathies (IIM) has not been previously studied. In this study, we examined
the prevalence and impact of FM as well as the level of “fibromyalgianess” in patients with IIM using The National Databank
for Rheumatic Diseases, a US-wide longitudinal registry.

Methods: FORWARD is a longitudinal prospective registry of adults with rheumatic diseases in the US who are primarily
recruited from rheumatology clinics. Participants included in this study had physician diagnosis of IIM and completed com-
prehensive semiannual questionnaires on their health status including pain, fatigue, physical function, disease activity, socio-
demographic features, and health services. We examined the prevalence of FM, level of “fibromyalgianess” (assessed with
polysymptomatic distress score) in subgroups and compared the characteristics of patients who fulfilled the 2016 modified
FM criteria and those who did not. Logistic regression models were conducted to examine the univariate association of
baseline sociodemographic factors with FM diagnosis. All the significant variables were then included in a logistic regression
model to examine the association between fulfilling FM criteria and patient global disease activity after adjusting for baseline
factors.

Results: A total of 210 patients with IIM (age 55.3 ± 14.0, 78% women) were included in the study. Approximately 34% of
patients with IIM fulfilled the modified FM criteria. FM prevalence and polysymptomatic distress scale score were similar
across subgroups of disease subtype, sex, race, smoking status, and obesity (Table 1). Those with concomitant FM were
significantly younger, had worse fatigue, patient global disease activity, disability, quality of life, and comorbidity index, were
more likely to have depression, anxiety, diabetes mellitus and pulmonary disorder, lower education level and total income,
and were more likely to be prescribed opioids (Table 2). These patients also had significantly lower health satisfaction and
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a higher number of emergency room visits. FM diagnosis was significantly associated with younger age, lower education
level and total income on regression models (Table 3). Odds of having FM increased by 2.8 times with each point increase
in patient global disease activity after controlling for age, sex, race, body mass index, education level and total income.

Prevalence of fibromyalgia and levels of “fibromyalgianess” (polysymptomatic distress scale) across subgroups (N = 210). Abbreviations: PSD:
Polysymptomatic distress scale; SD: Standard deviation; IIM: Idiopathic inflammatory myopathy; DM: Dermatomyositis; PM: Polymyositis; IMNM:
Immune mediated necrotizing myopathy

Table 2. Comparison of sociodemographic characteristics, clinical outcomes, comorbidities, and medications between patients who fulfilled the
fibromyalgia criteria vs those who did not. Values represent mean ± SD or n (%) *p<0.005 Abbreviations: VAS: Visual analog scale, HAQ: Health
Assessment Questionnaire, NSAIDs: Nonsteroidal anti-inflammatory drugs.
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Conclusion: One third of patients with IIM have comorbid FM, which is similar to patients with rheumatoid arthritis and
lupus. Comorbid FM is associated with worse disease activity and clinical outcomes, poorer sociodemographic factors
and higher health care utilization in patients with IIM. Recognition and management of comorbid FM may improve outcomes
in patients with IIM.

Disclosure: D. Saygin: None; J. Schmukler: None; K. Wipfler: None; C. McKennan: None; J. Duan: None;
K. Michaud: None; Y. Lee: Cigna-Express Scripts, 8, CVS Health, 8, GE Healthcare, 8.
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Reduced Statin Use in Patients with Autoimmune Myopathies and
Systemic Lupus Erythematosus Compared to Rheumatoid Arthritis and
Non-Inflammatory Diseases

Shane Cameron, Liam O’Neil, Annaliese Tisseverasinghe and Christine Peschken, University of Manitoba, Winnipeg,
MB, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatic diseases such as autoimmune myopathy (AIM), systemic lupus erythematosus (SLE),
and rheumatoid arthritis (RA) confer an increased risk for atherosclerotic disease. The 3-hydroxy-3-methylglutaryl-coenzyme
A reductase (HMGCR) inhibitors, or statins, play an important role in cardiovascular (CV) protection. However, concerns for
muscle-related adverse effects may deter statin use in patients with AIM.

We evaluated the prevalence of statin use in patients with AIM and a statin-indicated condition and compared it to patients
with SLE, RA, and noninflammatory conditions followed at a single centre.

Methods:We conducted an electronic chart review of patients seen between January 2016 and June 2023 at The Arthritis
Centre (TAC) in Winnipeg, the primary rheumatology referral centre for Manitoba, Canada. Patients diagnosed by a rheuma-
tologist with an AIM and ≥1 statin-indicated condition as per the 2021 Canadian Cardiovascular Society Guidelines were
included. Those with necrotising autoimmune myositis (NAM) associated with statin use or anti-HMGCR antibodies were

Table 3. Univariate and multivariable logistic regression models for fibromyalgia criteria and baseline sociodemographic factors. *p<0.005 †The
model included fibromyalgia criteria as dependent variable, patient global disease activity as independent variable, and other variables as con-
founders. Abbreviations: SE: Standard error
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excluded. Age and sex-matched comparator groups were identified at a 1:1 ratio for SLE, RA, and non-inflammatory con-
ditions (predominantly osteoarthritis). Categorical group differences were analyzed by chi-square test. Multivariable regres-
sion models were constructed to assess whether these conditions and other clinical factors are associated with current
statin use (prescription fill within 4 months of last follow-up in the provincial prescription database).

Results: Of the 201 patients with AIM followed at TAC, 40 met study criteria: 62% female, mean age 68+/-11 (range 41-86)
years. Statin indication reflected secondary prevention (e.g. coronary artery disease) in 19 of the AIM patients versus 14 of
the non-inflammatory group. Only 40% (16/40) with AIM were on a statin (additional 3 on alternative lipid-lowering agent)
compared with 70% (28/40) of the non-inflammatory group (p = 0.007). Compared to the noninflammatory group, the odds
of current statin use was significantly lower in patients with AIM [adjusted OR 0.27 (95% Confidence Interval 0.10-0.68)] and
SLE [0.28 (0.10-0.69)], but not RA [0.56 (0.22-1.41)], whereas age, sex, and number of statin-indicated conditions (1 vs. >1)
were not associated with statin use. Within the AIM cohort, serum CK, disease duration (≤3 vs. >3y), DMARD use, predni-
sone use, and concurrent cancer were not significantly associated with statin use.

Conclusion: Despite a clinical indication, statin use was significantly lower among patients with AIM and SLE versus non-
inflammatory conditions. Future studies should evaluate other deterrents to statin use in these high CV risk populations
including comorbidities, pill burden, and primary care access.

Disclosure: S. Cameron: None; L. O’Neil: Abbvie, 6, UCB, 2; A. Tisseverasinghe: None; C. Peschken: AstraZeneca,
1, GlaxoSmithKlein(GSK), 1, Roche, 1.

Abstract Number: 1158

Microvascular Differences Between Cancer and Non-cancer Anti-
transcriptional Intermediary Factor 1 Gamma Antibody (anti-TIF1-γ)
Associated Dermatomyositis Patients

Sehreen Mumtaz1, Megan Sullivan2, Maximiliano Diaz Menindez3, Emily Craver4 and Florentina Berianu5, 1Mayo Clinic,
Florida, Jacksonville, FL, 2Mayo Clinic Arizona, Scottsdale, AZ, 3Mayo Clinic School of Graduate Medical Education,
Phoenix, AZ, 4Mayo Clinic Florida, Jacksonville, FL, 5mayo clinic, Ponte Vedra Beach, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Nailfold videocapillaroscopy (NVC) findings have been studied to differ in different subsets of
myositis-specific autoantibodies (MSAs) associated inflammatory myopathies. Prior investigations observed a statistically
significant reduced NVC score and greater capillary loss with presence of anti-transcriptional intermediary factor 1 gamma
antibody (TIF). We aim to study differences in NVC findings amongst patients with TIF-associated dermatomyositis who
developed cancer compared to patients who did not develop cancer in order to identify any prognostic NVC feature. This
is the first study investigating this hypothesis to our knowledge.

Methods: Retrospective review of all patients with TIF dermatomyositis at Mayo Clinic from January 1st, 2010, till May 16th,
2024, was conducted. Adult patients >18 years of age were included and demographics, clinical features, serologies, date
of diagnosis, laboratory data, last follow-up, response to treatment, NVC, and outcome were recorded. NVC was performed
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Table 1: Patient Characteristics [The sample median (Q1, Q3) is given for continuous variables, while categorical and ordinal variables are reported
as frequency (percentage)].

Table 2: Nailfold Videocapillaroscopy Results [Median (Q1, Q3) scores are shown separately for each group. The adjusted difference (Cancer
patients vs. Non-cancer patients) in NVC scores and corresponding 95% confidence intervals were estimated from linear regression models
adjusting for age].
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on all eight nailbeds using the 2nd-5th digits of both hands. Capillary morphology, density, organization, microhemorrhages,
and ramifications of each nailbed were compared amongst TIF dermatomyositis with and without cancer. The study was
approved by the Mayo Clinic Institutional Review Board.

Results: 21 patients with TIF dermatomyositis were identified and NVC was performed on a total of 19 patients. 5 (26.3%)
patients had cancer, 94.7% were female and there were no significant differences in race with 100% Caucasian patients
(Table 1). Mean age was 56 years in the cancer subset and 58 years in the non-cancer group. TIF dermatomyositis patients
with cancer were more likely to have inflammatory arthritis (80% vs 14%), muscle weakness (80% vs 64%) and neurological
involvement while non-cancer subset had more skin involvement (93% vs 40%, Table 1). TIF dermatomyositis subset with
cancer had higher NVC scores of capillary microhemorrhages and ramifications compared to patients without cancer
(Table 2). Non-cancer TIF dermatomyositis patients had more enlarged ( >20 but < 50 microns) and giant ( >50 microns)
capillaries with higher disorganization (Table 2).

Conclusion: TIF dermatomyositis patients with cancer were more likely to present with inflammatory arthritis, muscle weak-
ness and neurological symptoms while patients without cancer had more frequent skin involvement. NVC differences
between cancer and non-cancer TIF dermatomyositis were observed indicating microvascular differences with a potential
for predicting cancer development and need to be further investigated.

Disclosure: S. Mumtaz: None; M. Sullivan: None; M. Diaz Menindez: None; E. Craver: None; F. Berianu: None.

Figure 1: Jitter Plot of Nailfold Videocapillaroscopy Scores
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Abstract Number: 1159

Anti-synthetase Syndrome (ASSD) Related Interstitial Lung Disease (ILD)
in Comparison to Non-ASSD Related ILDs: Analysis from the
“Classification Criteria for Anti-synthetase Syndrome (CLASS)” Project
Database

Sangmee Bae1, Francisca Bozan2, Daphne Rivero Gallegos3, Giovanni Zanframundo4, Sara Faghihi-Kashani5, iazsmin
Ventura6, Eduardo Dourado7, Aravinthan Loganathan8, Gianluca sambataro9, Akira Yoshida10, Francesco Bonella11,
Tamera J Corte12, Tracy J Doyle13, david fiorentino14, Miguel Angel Gonzalez-Gay15, marie Hudson16, Masataka
Kuwana17, Antonella Notarnicola18, Andrew Mammen19, Neil McHugh20, Frederick Miller21, Carlomaurizio
Montecucco22, Chester Oddis23, Jorge Rojas-Serrano24, Jens Schmidt25, Carlo Scire26, Albert Selva-O’Callaghan27, Victoria
Werth28, Lorenzo Cavagna29 and Rohit Aggarwal30, 1UCLA, Los Angeles, CA, 2Hospital Clinico Universidad de Chile,
Santiago, Chile, 3INER, Ciudad de México, Mexico State, Mexico, 4Università di Pavia, Fondazione IRCCS Policlinico San
Matteo, Pavia, Italy, Milano, Italy, 5Division of Immunology and Rheumatology, Stanford University School of Medicine,
Stanford, CA, San Francisco, CA, 6Section of Rheumatology, University of Chicago, Chicago, IL, 7Unidade Local de Saúde
da Região de Aveiro, Aveiro, Portugal, 8RUH, Middle Park, Queensland, Australia, 9University of Catania, Catania, Italy,
10Nippon Medical School Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan, 11Center for interstitial and rare lung
diseases, Ruhrlandklinik, University of Duisburg-Essen, Essen, Germany, 12Royal Prince Alfred Hospital, University of
Sydney, Sydney, Australia, 13Brigham and Women’s Hospital, West Roxbury, MA, 14Department of Dermatology,
Stanford University School of Medicine, Stanford, CA, Palo Alto, CA, 15University of Cantabria, Fundaci�on Jimenez Díaz,
Madrid, Madrid, Spain, 16McGill University, Montreal, QC, Canada, 17Department of Allergy and Rheumatology, Nippon
Medical School, Tokyo, Japan, Tokyo, Japan, 18Karolinska University Hospital and Karolinska Institutet, Stockholm,
Stockholms Lan, Sweden, 19NIH, Bethesda, MD, 20University of Bath, Bath, United Kingdom, 21NIH, NIEHS, Chapel Hill,
NC, 22IRCCS policlinico S. Matteo foundation, University of Pavia, Pavia, Italy, 23Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, 24National Institute of Respiratory Diseases, Ismael Cosío Villegas,
Mexico City, Mexico, 25University Medical Center Goettingen, Göttingen, Germany, 26University of Milano Bicocca, Milan,
Italy, 27Internal Medicine Department, Universitat Autònoma de Barcelona, Barcelona, Spain, 28University of
Pennsylvania, Wynnewood, PA, 29University of Pavia, Pavia, Italy, 30Division of Rheumatology and Clinical Immunology,
University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-synthetase syndrome (ASSD) is a subset of idiopathic inflammatory myopathy characterized
by autoantibodies directed against aminoacyl tRNA synthetases. Interstitial lung disease (ILD) can be the first and most
prominent feature of ASSD. Our current study aims to describe the characteristics of ASSD-related interstitial lung disease
(ASSD-ILD) in comparison to non-ASSD-related ILDs.

Methods: We utilized the Classification Criteria for Anti-synthetase Syndrome (CLASS) project database, which has
physician-reported data from 92 centers across 30 countries, to identify patients with ASSD-ILD (cases) and ILD related to
ASSDmimicking conditions (controls). Demographic, clinical, radiographic, and physiological data were compared between
cases and controls using chi-square tests for categorical variables and Student’s t-test for continuous variables. The asso-
ciation of cases (versus controls) with all-cause mortality was analyzed using logistic regression adjusted for follow-up time.

Results: A total of 2501 patients with ILD were identified, 1667 cases and 834 controls (Table 1). The comparator group
included patients with dermatomyositis (15%), systemic sclerosis (18%), rheumatoid arthritis (14%), interstitial pneumonia
with autoimmune features without anti-synthetase antibodies (IPAF, 20%), idiopathic pulmonary fibrosis (8%) and other
mimicking conditions (24%). ASSD-ILD patients were younger at disease onset and included fewer Hispanics.
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ASSD-ILD cases were more likely to present with acute progressive disease (within 3 months) and were more often symp-
tomatic with cough and dyspnea. The controls were more likely to present with chronic, asymptomatic disease.

The pulmonary function tests at diagnosis showed significantly lower forced vital capacity and diffusing capacity of carbon
monoxide in ASSD-ILD compared to controls. The most common ILD pattern on high-resolution chest computed tomogra-
phy (HRCT) at the time of diagnosis was the nonspecific interstitial pneumonia (NSIP) pattern for both groups. Organizing
pneumonia (OP) was more common in ASSD-ILD, while the usual interstitial pneumonia (UIP) pattern was more common
in controls. ASSD-ILD HRCT scans had more ground glass, while controls had more reticulation and honeycombing.

ASSD-ILD patients had significantly higher rates of hospitalization for respiratory failure. Survival data was available in 65% of
the dataset (60% of cases and 74% in controls) over a follow-up time of 4 [2-8] years, median [interquartile range]. All-cause
mortality was 7.7% in ASSD-ILD patients and 4.3% in controls (p=0.004). ASSD-ILD had an increased odds for death com-
pared to controls, which remained significant after adjustment for follow-up time (OR [95%CI] 2.36 [1.42-3.93], p=0.0004).

Conclusion: Patients with ASSD-ILD were more likely to have symptomatic ILD and a more acute presentation, and had
higher rates of hospitalization compared to patients with non-ASSD-related ILD. Higher odds of all-cause mortality in
ASSD-ILD cases compared to comparators highlight the importance of early recognition and the need for future work to
identify poor prognostic factors in these patients.
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Data is presented as n(%) or mean±SD. P value calculated with chi-square test or Student’s t-test Abbreviations: NYHA,
New York Heart Association functional class; HRCT, high resolution computed tomography; UIP, Usual interstitial pneumo-
nia; NSIP, Nonspecific interstitial pneumonia; OP, organizing pneumonia; DAD, diffuse alveolar damage; LIP, lymphoid inter-
stitial pneumonia; FVC, forced vital capacity; FEV1, forced expiratory volume in 1 second; DLCO, diffusing capacity for
carbon monoxide; ICU, intensive care unit

Disclosure: S. Bae: None; F. Bozan: None; D. Rivero Gallegos: None; G. Zanframundo: None; S. Faghihi-Kashani:
None; i. Ventura: None; E. Dourado: Bial, 6; A. Loganathan: None; G. sambataro: Boehringer-Ingelheim, 6;
A. Yoshida: None; F. Bonella: None; T. J Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-Ingelheim, 1, 2,
5, 6, 12, Support for attending meetings and/or travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers Squibb (BMS),
1, 2, 5, 6, 12, Support for attendingmeetings and/or travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMedicine, 1, 2, Phar-
maxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6; T. J Doyle: Bayer, 5, Sanofi, 3; d. fiorentino: Argenyx, 2, biogen, 2, bus,
2, johnson & johnson, 2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2; M. Gonzalez-Gay: None;
m. Hudson: AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5; M. Kuwana: Asahi
Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuticals, 6;
A. Notarnicola: Boehringer-Ingelheim, 1, 6; A. Mammen: None; N. McHugh: None; F. Miller: None;
C. Montecucco: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Ser-
ono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; J. Rojas-Serrano: None; J. Schmidt: CSL Behring, 2, 6, 12, Support for
attending meetings and/or travel, Grifols, 2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; C. Scire: AbbVie/Abbott,
5, Eli Lilly, 5, Galapagos, 5; A. Selva-O’Callaghan: None; V. Werth: AbbVie/Abbott, 2, Alpine immune sciences,
2, Amgen, 1, 5, anaptysbio, 2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus,
5, CSL Behring, 2, 5, Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Jans-
sen, 2, Lilly, 2, Merck, 2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals,
2, 5, Sanofi, 2, Takeda, 2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2; L. Cavagna: None; R. Aggarwal: Alexion, 2, ANI
Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabalet-
taBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon
Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medi-
cines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant,
2, Sanofi, 2, Teva, 2.

Abstract Number: 1160

Short Form-36 Psychometric Properties in Idiopathic Inflammatory
Myopathies: Reliability, Validity and Responsiveness

shiri keret1, Anushka Aggarwal2, Maha Almackenzie3, Tanya Chandra4, Raisa Silva5, Eugenia Gkiaouraki6, Nantakarn
Pongtarakulpanit7, shreya Sriram6, Chester Oddis7 and Rohit Aggarwal8, 1Rheumatology unit, Bnai-Zion medical center
and the faculty of Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel, 2Department of
Rheumatology, Indraprastha Apollo Hospital, New delhi, NY, 3Division of Rheumatology, Department of Medicine,
Medical Cities of theMinistry of the Interior Riyadh, Saudi Arabia, Arlington, VA, 4University of PittsburghMedical Center,
Pittsburgh, PA, 5Internal medicine, University of Pittsburgh Medical Center, Pittsburgh, PA, 6Division of Rheumatology
and Clinical Immunology, University of PittsburghMedical Center, Pittsburgh, PA, 7Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, 8Division of Rheumatology and Clinical Immunology, University of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA
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Background/Purpose: The quality of life, as measured by the Short Form-36 (SF-36), is reduced in patients with idiopathic
inflammatory myopathies (IIM). Although endorsed by the International Myositis Assessment and Clinical Studies Group
(IMACS) for evaluating myositis patients, SF-36 has not been fully validated in IIM. This study aimed to investigate the psy-
chometric properties of the SF-36 in a large cohort of IIM patients.

Methods: Patients fulfilling the EULAR/ACR classification criteria were enrolled in the study utilizing a database of patients
enrolled in two clinical trials (Tocilizumab in Myositis and Acthar in Myositis) and one prospective observational study
(PAMPRO). The SF-36 evaluates eight subdomains: physical function, bodily pain, physical health limitations, emotional
problems, emotional well-being, social functioning, energy/fatigue, and general health, along with physical health summary
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score (PCS) and a mental health summary score (MCS). Data collection included demographic and clinical parameters,
encompassing all myositis core set measures (CSMs): MMT-8, patient and physician global assessments, HAQ, muscle
enzymes, and extra-muscular disease activity scores.

Results: One hundred and five IIM patients were included (44% dermatomyositis, 30% anti-synthetase syndrome, 18%
polymyositis, 8% necrotizing myopathy), mean age of 52.31 ± 13.62, 64% females and 85% Caucasians. Most SF-36
domain and summary scores were significantly lower compared to the general population [1] (Table 1). SF-36 components
were similar among IIM sub-types, except for significantly lower physical function scores in necrotizing myopathy patients
(p=0.02). No association was found between SF-36 scores and age, sex, or race. All SF-36 domain scores were significantly
lower in patients with abnormal MMT, active disease by physician global, and increased disability by HAQ score ≥ 0.5.

SF-36 PCS and MCS components demonstrated good test-retest reliability at 1 month (r=0.874 p< 0.001 and r=0.731 p<
0.001, respectively). Strong associations of PCS and MCS with other CSMs were demonstrated, including patient and
physician-global assessments, HAQ score, and extra-muscular disease activity, indicating good validity. Longitudinal corre-
lations were significant between PCS and MCS for all CSMs, except for MMT-8 (Table 2). SF-36 illustrated significant and
concordant change with myositis response criteria and physician/patient assessments of change, with a large effect size (-
Table 3). The clinically important difference (CID) of SF-36 PCS score using the anchors patient/physician-reported change
at 6 months and the 2016 ACR/EULAR myositis response criteria were 8.2, 6.5, and 5.8, respectively. The CID of SF-36
MCS score using the same anchors were 8.8, 8.1, and 8.9, respectively.
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Conclusion: SF-36 demonstrates good reliability, validity and responsiveness in a large cohort of IIM patients. This
important patient-reported outcome should be utilized for assessing health-related quality of life in clinical practice
and trials.

References:

1. Hopman WM, et al. Canadian normative data for the SF-36 health survey. CMAJ. 2000;163(3):265-71.
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E. Gkiaouraki: None; N. Pongtarakulpanit: None; s. Sriram: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boeh-
ringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI
Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabalet-
taBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon
Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medi-
cines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant,
2, Sanofi, 2, Teva, 2.
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Characterization of the Clinical Presentation of Idiopathic Inflammatory
Myopathies According to the Profile of Specific Autoantibodies with
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this study is to assess if there are clinical and serological differences in patients with
idiopathic inflammatory myopathies (IIM) according to multiple versus single positivity myositis specific antibodies
(MSA) determined by line immunoassay (LIA). In patients with muscle biopsy, differences between groups were also
analyzed.

Methods:We retrospectively reviewed all the patients who satisfy 2017 EULAR/ACR classification criteria for adult and juve-
nile IIM and who had MSA panel by LIA between March 2023 and May 2024. Due to the number of patients, only anti-Mi2
and anti-TIF1γwere subanalyzed. Chi-square, Fisher’s, Mann-Whitney U and Kruskall Wallis tests were used for association
between groups. Two-tail p value < 0.05 was considered statistically significant.

Results: Fifty-seven patients were included; forty-two (73%) female. IIM diagnosis distribution is in table 1. Fifty-four patients
(94.7%) had ≥1 MSA; thirty-seven (64.9%) were single MSA positive and 17 (29.8%) multiple. Anti-Mi2 was the most com-
mon MSA, it was present in 25 patients (44%), followed by anti-TIF1γ in 17 (30%), anti-MDA5 in 12 (21%), anti-SRP in
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Figure 1. Four cases of inflammatory myopathy photomicrographs. A and B show two cases with endomysial lymphocytic inflammatory infiltrate
(arrows) and degenerative myocyte changes accompanied by phagocytic macrophages (arrow heads) C and D depict perimysial mononuclear
inflammatory infiltrate (arrows) and perifascicular atrophy (arrow heads). Original magnification 400X, scale bar 25μm.
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9 (16%), anti-SAE in 8 (12%), anti-Jo-1 and anti-PL-7 7 each one (12%), anti-PL-12 in 5 (9%), anti-OJ in 4 (7%), anti-NXP2
and anti-EJ 2 each one (3%). In general, no differences in activity were observed between groups (table 1). Initial LDH levels
were higher in patients with single MSA positivity; in those with multiple positivity, the use of prednisone and comorbidities
were more frequent. Anti-PM/Scl 75 and anti-Ku were present only in multiple positivity group (table 1). Twenty-eight
patients (49.1%) had muscle biopsy available. Perifascicular atrophy was identified in single MSA positivity group, while
chronic endomysial infiltrate in multiple positivity (figure 1). Heliotrope rash and nail dystrophy were more frequent in negative
anti-Mi2; while positive anti-Mi2 was related with dysphagia. Lower MMT-8 scores and higher creatin kinase levels were
observed in high positive anti-Mi2 (table 2). Patients with strongly positive anti-TIF1γ had lower LDH and C reactive protein.
Dermatological features were more frequent in stronger positive anti- TIFγ antibodies (table 2); the 6 patients with low posi-
tive anti-TIF1y antibodies had hypothyroidism and 2 had breast cancer

Conclusion: Strong positivity by LIA seems to have greater clinical and serological correlations, as anti-Mi2 and anti-
TIF1γ in this study. Few differences were found between multiple positivity versus single positivity MSA: glucocorticoid
use and comorbidities were more frequent in the former. Presence of anti-PM/Scl 75, anti-Ku and endomysial
chronic infiltration was present only in multiple MSA. Studies with more patients are required to evaluate if there are clin-
ical and histological differences in patients with one or multiple MSA, including comparisons with specific tests as
ELISA.

Disclosure: A. Miguel-Álvarez: None; l. Amezcua Guerra: None; M. Loredo-Mendoza: None; L. Silveira Torre:
None; A. Vargas Guerrero: None.
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Abstract Number: 1162

Evaluating the Efficacy of Rituximab in the Treatment of Refractory Adult
Idiopathic Inflammatory Myositis Using Total Improvement Score: Data
from a Real-World Multi-Centre Registry in the United Kingdom

Xia Lyu1, Patrick Gordon2, Harsha Gunawardena3, Neil McHugh4, Sarah Tansley4, Athiveeraramapandian Prabu5, Peter
Lanyon6, James Miller7, Voon Ong8, Anthony Isaacs9, Chee-Seng Yee10, Caroline Cotton11, Patrick Kiely12, Eleni
Stathopoulou13, James Taylor14, Rachel Jeffery14, Anurag Bharadwaj15, James Lilleker16, Janine Lamb17 and hector
Chinoy18, and MYOPROSP consortium, 1Department of Rheumatology, Renji Hospital, Shanghai Jiaotong University
School of Medicine, Shanghai, Shanghai, China (People’s Republic), 2nhs, London, United Kingdom, 3North Bristol NHS
Trust, and Academic Rheumatology, University of Bristol, Bath, United Kingdom, 4University of Bath, Bath,
United Kingdom, 5Sandwell and West Birmingham Hospitals NHS Trust, Birmingham, United Kingdom, 6Nottingham
University Hospitals NHS Trust, and Lifespan and Population Health, School of Medicine, University of Nottingham,
Nottingham, United Kingdom, 7Department of Neurology, Royal Victoria Infirmary, Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle, United Kingdom, 8University College London, London, England, United Kingdom,
9Department of Rheumatology, London North West University Healthcare NHS Trust, London, United Kingdom,
10Department of Rheumatology, Doncaster and Bassetlaw Teaching Hospitals NHS Foundation Trust, Doncaster,
United Kingdom, 11Department of Rheumatology, Liverpool University Hospitals NHS Foundation Trust, Liverpool,
United Kingdom, 12Department of Rheumatology, St George’s University Hospitals NHS Foundation Trust, London,
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Hospital NHS Trust, Northampton, United Kingdom, 151Basildon University Hospital, Mid & South Essex NHS Foundation
Trust, Rheumatology, Basildon, United Kingdom, Basildon, United Kingdom, 16Northern Care Alliance NHS Trust,
Salford, United Kingdom, 17University of Manchester, UK, Manchester, United Kingdom, 18The University of Manchester,
Manchester, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: B cell depletion in the form of rituximab (RTX) is an established treatment modality for idiopathic
inflammatory myopathies (IIM). Treatment response is now assessed in myositis clinical trials using the internationally
accepted Total Improvement Score (TIS). Data using TIS regarding RTX response in IIM remains lacking.

Methods: The MYOPROSP is a prospective observational cohort study that enrolled adult IIM cases from 23 centres in the
UK during 2016-2020. We reviewed the registry to identify cases where RTX was initially administered or restarted. We also
identified control cases who entered the registry during the same period but never received RTX matched by their myositis
subgroups. The International Myositis Assessment and Clinical Studies Group (IMACS) core set measures were collected
to generate TIS. The interval for the RTX group was limited to 60-200 days. Baseline characteristics were compared using
t-test or Fisher’s exact test. Univariate logistic regression was first applied to compare response rate. Baseline covariates
were balanced following the multiple imputations and inverse probability of treatment weighting (Figure 2A). Data were
adjusted for concomitant drug number, average steroid dose, and follow-up interval using multivariate logistic regression.

Results: Sixty-three patients in MYOPROSP initiated or restarted RTX; 42 with computable TIS met the interval requirement.
93 controls were identified, among which 51 had a change in therapy around baseline. The RTX group was significantly
younger at diagnosis and enrollment and had a longer disease duration (Table 1). There were no significant differences in
gender distribution, BMI, clinical manifestations, or baseline oral steroid doses. The RTX group failed more treatment com-
pared to the controls. Baseline physician global activity, patient global activity, and extra-muscular activity were significantly
higher in the RTX group. During a median 128-day follow-up, the rituximab group had a higher TIS (median 32.50
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[interquartile range 17.5-46.9] RTX vs. 17.5[7.5-40.0] controls). 30/42 (71.4%) RTX patients vs. 44/93 (47.3%) controls
(Odds Ratio (OR) 2.78, 95% Confidence Interval (CI) 1.27-6.09, p=0.01, univariate logistic regression) achieved at least min-
imal improvement (Figure 1). However, on applying multivariate analysis, the association no longer reached statistical signif-
icance (pooled OR 3.78, 95% CI 2.57-24.92, p=0.17) (Figure 2B).

Conclusion: Using TIS in an observational setting, we have demonstrated that patients receiving RTX are more likely to
respond to treatment than patients receiving conventional immunosuppressants, despite them having longer disease dura-
tion and failing more therapies.

Disclosure: X. Lyu: None; P. Gordon: Alexion, 12, Primary investigator at King’s college hospital for the NCT04999020
study (ALXN1210-DM-310). No personal payment, Argenx, 12, PI at King’s College Hospital for study ARGX-113-2007
and Study ARGX-113-2011, Bristol-Myers Squibb(BMS), 12, POETYK SLE study (NCT05620407), Chief investigator
for UK and site PI at King’s College Hospital London for this study ., Celltrion Healthcare, 12, Funded to attend EULAR
convergence in 2023, Eli Lilly, 12, PI at King’s College Hospital for MOJAK, funded by Eli Lilly with University of Man-
chester as the Sponsor. Termination date aproximate, Galapagos, 1, 2, 12, Chief investigator in UK for Galarisso study
(NCT05695950);H. Gunawardena: None;N. McHugh: None; S. Tansley: Boehringer-Ingelheim, 1, 6; A. Prabu: None;
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P. Lanyon: AstraZeneca, 1, CSL Vifor, 5, 6; J. Miller: None; V. Ong: None; A. Isaacs: None; C. Yee: Amgen, 2;
C. Cotton: None; P. Kiely: None; E. Stathopoulou: None; J. Taylor: None; R. Jeffery: None; A. Bharadwaj: None;
J. Lilleker: None; J. Lamb: Eli Lilly, 5; h. Chinoy: AstraZeneca, 1, Eli Lilly, 5, Janssen, 1, Pfizer, 1.
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Characteristics of Interstitial Lung Disease Progressors in an
Antisynthetase Autoantibody-Positive Population
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Bourré-Tessier3, Edith Villeneuve3, Hélène Manganas3, Andréanne Gauthier3, Julie Morisset3, Sabrina Anh-Tu Hoa3 and
Océane Landon-Cardinal3, 1University of Montreal, Montreal, QC, Canada, 2Hôpital Charles Lemoyne, Montreal, QC,
Canada, 3Centre Hospitalier de l’Université de Montréal, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Antisynthetase syndrome (ASSD) is characterized by interstitial lung disease (ILD), myositis,
polyarthritis, Raynaud’s phenomenon, dermatomyositis-like rash and mechanic’s hands. ILD may present with
isolated antisynthetase-specific autoantibodies (AS-aAbs) without other ASSD features. The objective was to com-
pare the characteristics and evolution of patients with ILD and AS-aAb with and without systemic manifestations
of ASSD.

Methods: Patients evaluated at the ILD Clinic with AS-aAb detected by line blot assay (Euroimmun) were included. Patients
were classified as ASSD if they had at least 1 other systemic manifestation(s) of ASSD, and otherwise as interstitial pneumo-
nia with autoimmune features (IPAF) and non-IPAF according to 2015 ERS/ATS criteria. ILD progression was defined as
meeting ATS/ERS/JRS/ALAT or OMERACT criteria, need for oxygen supplementation or lung transplant, or death. Time
to ILD progression was analyzed using Kaplan-Meier and multivariable Cox analyses.

Results: Sixty-eight patients were included (12 ASSD, 13 IPAF, 43 non-IPAF). Most common AS-aAbs were anti-
PL7/12 (71%). Mean age was 67 years, 69% were male, 87% were Caucasian and median follow-up was 2.4
[0.5,4.9] years. ASSD patients more frequently had concomitant anti-Ro52-aAbs (40% vs 5%, p=0.0004) and
moderate-strong titers of AS-aAbs (60% vs 23%, p=0.004). Non-IPAF patients more frequently presented with usual
interstitial pneumonia (UIP) pattern (64% vs 16%, p=0.0005) and were numerically more often male (74% vs 60%) with

Figure: Kaplan-Meier curves for risk of ILD progression using A) ATS (p=0.008) and B) OMERACT (p=0.03) criteria
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a smoking history (88% vs 68%) and moderate-severe ILD (56% vs 29%) on high-resolution CT scan. Antifibrotics were
mainly used in non-IPAF patients (43% vs 4%, p=0.0006). Upon follow-up, 31 of 55 (56%) and 36 of 64 (56%) patients
experienced ILD progression using ATS and OMERACT criteria, respectively. Unadjusted Kaplan-Meier analyses
showed a protective association between ASSD/IPAF and ILD progression (HR 0.38, 95% CI: 0.19-0.78, p=0.008
using ATS; HR 0.47, 95% CI: 0.24-0.91, p=0.03 using OMERACT, see Figure). Multivariable Cox analyses showed that
male sex was an independent predictor of ILD progression, and that non-IPAF and UIP pattern were numerically asso-
ciated with increased risk (see Table). After multidisciplinary assessment, non-IPAF patients were ultimately diagnosed
with idiopathic interstitial pneumonia (IPF) in 56%, non-classifiable in 30%, hypersensitivity pneumonitis in 10%, sar-
coidosis in 2% and smoking-related ILD in 2% of cases.

Conclusion: In this AS-aAb-positive population, ILD progression was more frequent in men with UIP pattern irrespective of
ASSD, IPAF and non-IPAF classification. Most non-ASSD patients in our cohort did not fulfill IPAF criteria and were ultimately
diagnosed as IPF. Further study is required to identify predictors of progression while accounting for treatment effect and
confounding by indication. Future classification criteria for ASSD should consider the reliability of AS-aAb detection using dif-
ferent methods.

*Drs Landon-Cardinal and Hoa contributed equally to this abstract.

Disclosure: A. Mourot: None; B. Panuta: None; J. Charbonneau: None; A. Mounkam Ngeuleu: None; C. Vo: None;
E. Rich: None; J. Bourré-Tessier: None; E. Villeneuve: None; H. Manganas: None; A. Gauthier: None; J. Morisset:
None; S. Anh-Tu Hoa: None; O. Landon-Cardinal: None.
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IVIG Treatment Duration in Immune-mediated Necrotizing Myopathy
and a Possible Association of Vacuolar Changes with Black/African
American Female Patients
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3University of Colorado, Aurora, CO
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Table: Risk factors for ILD progression using multivariable Cox analyses

2373

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Immune Mediated Necrotizing Myopathy (IMNM) is a debilitating but understudied entity. Correla-
tions of demographic and clinical features with pathological findings remain underexplored. In addition, while intravenous
immunoglobulin (IVIG) is thought to be effective based on case series, optimal treatment duration and effectiveness remain
uncertain.

Methods: We performed a retrospective study of IMNM patients managed in an academic medical center from 2014
through 2024. We assessed associations of IVIG duration with presence of flares, time to remission, and glucocorticoid
exposure (mg). We also evaluated for associations of demographic and clinical features with pathologic findings and bio-
markers (aldolase, creatine phosphokinase [CPK]) using the linear and logistic regression, where appropriate.

Results: We studied 24 patients. For demographics of our population, the mean age was 59.3 years with approximately
33% male and 67% White. The antibodies were divided as follows; HMG-CoA reductase antibody positivity in 62.5%,
SRP antibody positivity in 29.2%, and 12.5% were seronegative. IVIG was administered in 18 patients (75%) and rituximab
in (45.8%), with a variety in use of disease modifying antirheumatic drugs (DMARDs). Aldolase concentrations trended with
statin use (Atorvastatin P=0.086, Simvastatin P=0.097). No similar trend was observed with CPK values.

Of note, a vacuolar muscle pathology was observed in 3 patients (12%). All were females with HMG-CoA reductase anti-
body, while two out of the three were African American (p=0.03) with a positive antinuclear antibody. Two had protracted
courses despite high-dose glucocorticoids and IVIG use. All three required rituximab and all achieved remission.

Among the IVIG treated patients (18), the mean IVIG duration was 15.6 months (SD 25.9). Remission was achieved in about
77% (mean time: 11.2 months). Flares occurred in 39% (mean onset approximately 20 months from IVIG initiation). IVIG
duration correlated with time to remission and flare likelihood (P=0.03 for each).

Conclusion: Once IVIG therapy is adopted, the duration exceeded one year, on average. There was no specific duration
that prevented flares. The positive correlation with flares suggests that flares prompted providers to treat longer with IVIG.
Aldolase showed a trend toward correlation with statin use, a trend not observed with CPK. This needs to be explored fur-
ther to determine the relative value of aldolase vs. CPK as biomarkers. We identified a distinct variant of HMGCR antibody
positive IMNM that we tentatively termed Vacuoles-Associated Immune Mediated Myopathy (VASIMM). It presented
with vacuoles on muscle biopsy, associations with female gender and African American race and maybe a favorable clinical
response to rituximab compared to IVIG. This variant and its associations should be investigated further in larger panels of
patients and ideally in a prospective fashion.

Disclosure: A. Mohamed: None; L. Caplan: None;M. Griffith: Gilead, 12, sub-investigator, sonoma biotherapeautics,
12, sub-investigator.

Abstract Number: 1165
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Julie Paik1, Kevin Bermea2, Carolina Duque3, Monica Mugnier3 and Luigi Adamo1, 1Johns Hopkins University, Baltimore,
MD, 2Johns Hopkins Cardiology, Baltimore, MD, 3Johns Hopkins Medicine, Baltimore, MD
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Background/Purpose: Cardiac involvement, such as myocarditis, in idiopathic inflammatory myopathies (IIM) is a negative
prognostic factor associated with increased mortality. The gold standard for myocarditis diagnosis is the detection of character-
istic histopathologic changes on endomyocardial biopsy. However, tissue sampling is not always feasible due to invasiveness
and low sensitivity. There is therefore an urgent need to develop tools to identify cardiac involvement in IIM. In addition, there is
a need to understand the immunological process that lead to cardiac involvement in specific subgroups of IIM patients.

Figure 1 UMAP plot of scRNA sequencing data from peripheral blood mononuclear cells of patients with idiopathic inflammatory myopathies (IIM),
IIM + myocarditis, or controls.

Figure 2. Graphical representation of differential gene expression analysis of peripheral blood B and T cell lymphocytes from IIM patients with myo-
carditis vs. control (pink) and IIM patients without myocarditis vs. controls (purple)
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Methods: To address these gaps in knowledge we identified patients in a longitudinal myocarditis sub-cohort study of IIM.
Active myocarditis and lack of myocarditis were defined according to the 2013 European Society of Cardiology (ESC) guide-
lines and the 2018 Lake Louise Criteria for myocarditis on cardiac MRI. Patients with inclusion body myositis were excluded.
Cryopreserved peripheral blood mononuclear cells (PBMCs) from these patients and healthy controls were analyzed by high
throughout single cell RNA sequencing.

Results: Four patients with IIM-associated myocarditis, four patients with IIM without myocarditis, and 4 healthy con-
trols were included for single cell analyses. The 4 patients with IIM-associated myocarditis were composed of anti-Ku
+ overlap IIM with scleroderma (n=3), and PL-7 positive anti-synthetase syndrome (n=1). The 4 IIM patients without
myocarditis included patients with HMGCR+ immune mediated necrotizing myopathy (n=2) and dermatomyositis
(TIF-1 gamma positive and Ro 60 positive (n=2). All patients with myocarditis had elevation in serum troponin-I. All
patients were treated with immunosuppression. We identified B cells and T cells based on gene expression signatures
(Figure 1). Gene expression analyses demonstrated that peripheral blood B and T lymphocytes from IIM patients with
myocarditis had a higher number of differentially expressed genes vs. controls as compared to patients with IIM alone
(see Figure 2). Ingenuity pathway analyses of these differentially expressed genes highlighted a remarkable degree of
activation of multiple immune response related pathways in B-cells from patients with IIM associated myocarditis that
was not observed in patients with IIM alone.

Conclusion: Single cell RNA sequencing of PBMCs suggests that B-cell dysregulation might drive myocardial inflammation
in patients with IIM who develop myocarditis.

Disclosure: J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Priovant, 5; K. Bermea: None;
C. Duque: None; M. Mugnier: None; L. Adamo: i-Cordis, LLC, 8, kiniksa pharmaceuticals, 2.

Abstract Number: 1166

Characteristics, Treatments, and Outcomes of Patients with
Dermatomyositis from Two Large, Nationwide US Cohorts

Michael George1, Thomas Riley2, Ellen Romich3, Bryant England4, Jessica Chung5, Karim Masri6, Shanette Daigle7, Emily
Holladay8, Yujie Su9, Fenglong xie10 and Jeffrey Curtis11, 1University of Pennsylvania, Philadelphia, PA, 2Hopsital of the
University of Pennsylvania, Philadelphia, PA, 3University of Pennsylvania, Media, PA, 4University of Nebraska Medical
Center, Omaha, NE, 5Pfizer, New York, NY, 6Pfizer Inc, Collegeville, PA, 7FASTER, Birmingham, AL, 8University of Alabama
at Birmingham, Edmond, OK, 9Illumination Health, Hoover, AL, 10University of Alabama at Birmingham; Illumination
Health, Birmingham, AL, 11Illumination Health, Birmingham, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies of dermatomyositis (DM) are frequently limited to single center cohorts at academic centers.
We aimed to use two large nationally representative US cohorts to describe common patient characteristics, treatments,
and outcomes of patients with incident DM.

Methods: This retrospective study aimed to identify two inception DM cohorts using 1) commercial claims (derived from
Komodo Healthmap data) 1/1/2016 and 12/31/2023 and 2) electronic health record (EHR) data 10/1/2014 to 9/30/2023
from the Excellence Network in RheumatoloGY (ENRGY), a community rheumatology practice-based research network
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(PBRN) of >700 rheumatology providers. DM patients had to have one inpatient or two outpatient DM ICD-10 codes
(M33.1* or M33.9*, which are more specific than codes for polymyositis). For outpatient DM, the 2nd diagnosis code was
the index date. Those with other myositis diagnoses or immunomodulatory therapy other than hydroxychloroquine prior to
the first DM diagnosis or with malignancy prior to index were excluded. Patient characteristics, treatments, and healthcare
utilization were assessed using the 18 months before and 12 months after index in claims and using the 12 months before
and after index in EHR data. Time-to-event analyses assessed incidence of outcomes (e.g., hospitalization, malignancy) after
index in claims data.
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Results: We identified 2,475 patients with incident DM (claims data) and 1,196 patients (EHR cohort) after applying exclu-
sions (12.7% and 4.3% in each cohort excluded for malignancy prior to the index date, respectively). In both cohorts,
patients were predominantly female with 52.2% and 58.8% non-Hispanic White, respectively (Table 1). Interstitial lung dis-
ease diagnoses were present for 10.9% in the claims and 5.0% in the EHR cohort. In the EHR cohort, the most frequent
myositis specific antibodies were TIF-1 gamma (41 positive/240 tested), NXP-2 (39/336), and Jo-1 (31/620). Among
998 patients with any laboratory results available, 745 (74.6%) had a positive myositis-specific or myositis-associated anti-
body. Glucocorticoid use was common, 68.7% and 73.8% in the two cohorts respectively, with initial doses most often >
20mg/day (Table 1). HCQ, methotrexate, and mycophenolate were the most commonly used immunomodulatory therapies
(Figure 1). Intravenous immunoglobulin was used by 10.0% of the health claims cohort and 2.3% of the EHR cohort,
although with potential for under-ascertainment the EHR cohort. In the claims cohort, incidence of patients with events
per 1000 person-years for outcomes of interest were 31.6 for hospitalization, 15.3 for malignancy, 6.4 for ILD, 2.9 for gas-
trostomy tube, and 2.1 for myocarditis (Table 2).
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Conclusion: Augmented claims data and rheumatology EHR data can be successfully leveraged to assess comorbidities,
glucocorticoid use, hospitalizations, and other important DM-associated events in incident DM cohorts. These cohorts pro-
vide complementary perspectives of treatment patterns and long-term outcomes among a representative sample of real-
world DM patients nationwide. Glucocorticoid burden and varied treatment approaches highlight the need for more effective
therapies for DM.

Disclosure: M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; T. Riley: None;
E. Romich: None; B. England: Boehringer-Ingelheim, 5; J. Chung: Pfizer, 3; K. Masri: AbbVie, 3, Pfizer Inc (at the time
of the study), 3, 11; S. Daigle: None; E. Holladay: None; Y. Su: None; F. xie: None; J. Curtis: AbbVie, 5, 6, Amgen, 5, 6,
Aqtual, 5, 6, Bendcare, 5, 6, BMS, 5, 6, CorEvitas, 5, FASTE, 6, GSK, 5, 6, Janssen, 5, 6, Lilly, 5, 6, Moderna, 5, 6,
Novartis, 5, 6, Pfizer, 5, 6, Sanofi, 5, 6, Scipher, 5, 6, Setpoint, 5, TNacity Blue Ocean, 6, UCB, 5, 6.
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Construction of a Refractory Myositis Predictive Index (ReMPI) in a
Cohort of Patients with Idiopathic Inflammatory Myopathies

Andres Gaytan Garcia de Alba1, Nancy R Mejía-Domínguez1, Yatzil Reyna-Ju�arez1, Beatriz Alcal�a-Carmona1, María José
Ostos-prado1, Agustin Hernandez Lopez1, Diana Gomez-martin2 and Jiram Torres Ruiz3, 1Instituto Nacional de Ciencias
Medicas y Nutricion Salvador Zubiran, Mexico City, Distrito Federal, Mexico, 2INCMNSZ, Mexico City, Federal District,
Mexico, 3INCMNSZ, Mexico, Federal District, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: An important proportion of patients with Idiopathic inflammatory myopathies (IIM) are at risk of
developing refractory disease, which predispose them to cumulate damage, treatment toxicity and disability. Therefore,
there is a crucial need for the early identification of patients at risk of refractory disease, which is the aim of this study.

Methods: For this prospective cohort study, we recruited 200 patients who fulfilled the ACR/EULAR classification criteria for
IIM in the Myositis Translational Research Cohort Salvador Zubir�an (MYOTReCSZ) from 2015 to 2024. We excluded patients
with juvenile dermatomyositis and inclusion body myositis. Patients were prospectively followed-up to assess the disease
activity, damage accrual, and changes in immunosuppressive therapy. At baseline, which was the time of recruitment in
the cohort, we assessed the myositis specific and associated antibodies using the Lineblot from Euroimmune. The primary
outcome was the development of refractory disease, defined as failure to induce remission after a course of treatment with
glucocorticoids at optimal doses or lack of improvement after using a second-line therapy. We evaluated the baseline pre-
dictors of refractory disease with the multivariate logistic regression model showing the lowest Akaike Information Criterion
and calculated the Odds Ratios (OR) with 95% confidence intervals (95% CI). We estimated the cut-off points for each of
these variables and created the ReMPI (Refractory Myositis Predictive Index), assigning a numerical value to each OR. We
calculated the ideal cutoff point of the ReMPI, its optimism-corrected predictive capacity and performed an internal validation
using bootstrapping.

Results:Most patients were women (73.5%). The median and interquartile range (IQR) of age at recruitment was 44.5 years
(32.0-55.5) and the most frequent diagnosis was dermatomyositis (84%). Sixty-four patients (32%) had refractory disease.
At baseline, patients with refractory disease had more frequently anti-TIF1-γ antibodies (11 [17.1%] vs 5 [3.6%], P=0.001),
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and a shorter time from disease onset to diagnosis (4 months [1.0-8.2] vs 6 [2.0-10.5], P=0.05). Also, they had a higher
baseline cutaneous and gastrointestinal disease activity. The median (IQR) of follow-up was 44.3 months (8.3-80.4). At the
end of follow-up, patients with refractory disease had a higher cumulative prednisone dose (15.1 gr [8.6-26.0] vs 9.7
[5.0-16.3], P=0.0005).

In table 1, we show the OR (95% CI) of the baseline predictive variables, their cutoff points and corresponding numerical val-
ues for the creation of the ReMPI.

With a cutoff point >1, the ReMPI predicted disease refractoriness with an OR (95% CI) of 3.57 (1.71-7.59), P=0.0006, an
optimism-corrected area under de curve of 0.64 and showed a good internal validity and calibration as shown in Figure 1.

Figure 1. Internal validation (A) and calibration (B) of the ReMPI.

Table 1. Predictive variables for the detection of refractory disease in patients with IMM.
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Conclusion: The ReMPI is the first index to predict refractory disease in IIM patients. After external validation, the ReMPI
may be clinical and easily available tool to identify IIM patients who might benefit from a more aggressive initial immunosup-
pressive therapy to prevent treatment toxicity, disability and damage accrual.

Disclosure: A. Gaytan Garcia de Alba: None; N. Mejía-Domínguez: None; Y. Reyna-Ju�arez: None; B. Alcal�a-Car-
mona: None; M. Ostos-prado: None; A. Hernandez Lopez: None; D. Gomez-martin: None; J. Torres Ruiz: None.

Abstract Number: 1168

Improved Survival in Patients with Myositis-Associated Interstitial Lung
Disease (ILD) During the Period 2011 to 2023: Comparative and
Integrative Analysis of Three Multicenter Cohorts in Japan

Masataka Kuwana1, Kenichi Masui2, Atsushi Kawakami3, Takafumi Suda4, Shinji Sato5, Yasushi Kawaguchi6, Takeshi
Johkoh7, Tomoaki Hoshino8, Naoki Shimada9, Yasuhiro Kondoh10, Yoshinori Tanino11, Tohru Takeuchi12, Yoshiyuki
Abe13, Naoki Kimura14, Yasushi Inoue15, Keisuke Tomii16, Toru Arai17, Kunihiro Yamaoka18, Kaneshige Sasaki19, Taio
Naniwa20, Ran Nakashima21, Kenjiro Shima22, Osamu Nishiyama23, Yuko Waseda24, Hiroshi Mukae25, Hirofumi Chiba26,
Keigo Ikeda27, Kazuya Ichikado28, Yohei Kirino2, Koichi Amano29, Takashi Nawata30, Tomoo Kishaba31, Daisuke Asatori32,
Daisuke Kobayashi22 and Takahisa Gono33, 1Department of Allergy and Rheumatology, Nippon Medical School, Tokyo,
Japan, Tokyo, Japan, 2Yokohama City University School of Medicine, Yokohama, Japan, 3Nagasaki University, Nagasaki,
Japan, 4Hamamatsu University School of Medicine, Hamamatsu, Japan, 5Tokai University School of Medicine, Isehara,
Japan, 6Tokyo Women’s Medical University School of Medicine, Tokyo, Japan, 7Kansai Rosai Hospital, Amagasaki, Japan,
8Kurume University School of Medicine, Kurume, Japan, 9International University of Health and Welfare, Ohtawara,
Japan, 10Tosei General Hospital, Seto, Japan, 11Fukushima Medical University School of Medicine, Fukushima, Japan,
12Osaka Medical and Pharmaceutical University, Takatsuki, Japan, 13Juntendo University School of Medicine, Tokyo,
Japan, 14Tokyo Medical and Dental University, Tokyo, Japan, 15Japanese Red Cross Fukuoka Hospital, Fukuoka, Japan,
16Kobe City Medical Center General Hospital, Kobe, Japan, 17NHO Kinki Chuo Chest Medical Center, Sakai, Japan,
18Kitasato University School of Medicine, Sagamihara, Japan, 19Kainan Hospital, Yatomi, Japan, 20Nagoya City University,
Nagoya, Japan, 21Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine,
Kyoto, Japan, 22Niigata University Graduate School of Medical and Dental Sciences, Niigata, Japan, 23Kindai University
Faculty of Medicine, Osakasayama, Japan, 24University of Fukui, Eiheiji, Japan, 25Nagasaki University Hospital, Nagasaki,
Japan, 26Sapporo Medical University, Sapporo, Japan, 27Juntendo University Urayasu Hospital, Urayasu, Japan,
28Saiseikai Kumamoto Hospital, Kumamoto, Japan, 29Saitama Medical Centre, Saitama Medical University, Kawagoe,
Japan, 30Yamaguchi University Graduate School of Medicine, Ube, Japan, 31Okinawa Chubu Hospital, Uruma, Japan,
32Tokyo Metropolitan Tama Medical Center, Fuchu, Japan, 33Nippon Medical School Graduate School of Medicine,
Tokyo, Japan
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Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: ILD is the leading cause of mortality in patients with idiopathic inflammatory myopathies, and rapidly
progressive ILD, associated mainly with anti-MDA5 antibody, is the most devastating subset with early mortality risk. We
established a multicenter retrospective cohort of Japanese patients with myositis-ILD (JAMI), which enrolled 497 incident
cases from 2011 to 2015. In this cohort, �40% of anti-MDA5-positive patients died within 6 months. After the original JAMI
era, clinical practice has changed significantly, with early recognition of anti-MDA5-positive patients and common use of ini-
tial combination therapy. We have launched a new cohort (JAMI2R) that retrospectively enrolled incident cases diagnosed
between 2016 and 2020, and a prospective registry (JAMI2P) enrolling newly diagnosed patients since 2021. This study
investigated survival trends in patients with myositis-ILD over the last decade using three cohorts with different time periods
of diagnosis.
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Methods: The eligible patients were selected from JAMI (2011-2015), JAMI2R (2016-2020), and JAMI2P (2021-) based on
age at onset ≥16 years; satisfaction of the ACR/EULAR classification criteria; ILD confirmed by high-resolution CT; and avail-
ability of follow-up data for ≥1 year except mortality event. Kaplan-Meier analysis with log-rank test was used to compare the
equality of survival curves for individual groups. The cause-specific Cox proportional hazards model was used for multivari-
ate analysis to identify an optimal model for predicting mortality.

Results: Of 497, 1151, and 321 patients enrolled in JAMI, JAMI2R and JAMI2P, 497, 1131, and 72 were eligible for the
analysis, respectively. Because the number of eligible patients for JAMI2P was smaller and their observation period was
much shorter than other cohorts, primary analysis was conducted by comparing survivals between JAMI and JAMI2R.
Cumulative survival rates were better in JAMI2R than JAMI (P=0.002; Fig 1A). Improved survival was observed in anti-
MDA5-positive group, but not in anti-MDA5-negative group (Fig 1BC). Focused on early mortality, there was a trend toward
better survivals over 18 months in JAMI2P than other cohorts (Fig 1D). As a cause of mortality, ILD-related respiratory insuf-
ficiency decreased with time; 82% in JAMI, 46% in JAMI2R, and 25% in JAMI2P. A multivariable regression model con-
firmed that the time period of diagnosis (JAMI2R versus JAMI) was identified an independent factor for a better survival
even after adjustment for clinically relevant baseline confounders, such as age at onset and requirement of oxygen supple-
mentation (hazard ratio 0.6, 95% confidence interval 0.4-1.0, P=0.03), while diagnosis period was no longer prognostic
when treatment regimens were included in explanatory variables for the analysis.

Conclusion: The survival of patients with myositis-ILD, especially those with anti-MDA5, had improved over the last
10 years. This was attributable to decrease in early mortality due to rapidly progressive ILD, and might be associated with
refinement of the treatment strategy.

Disclosure: M. Kuwana: Asahi Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK,
2, MBL, 9, Ono Pharmaceuticals, 6; K. Masui: None; A. Kawakami: None; T. Suda: None; S. Sato: MEDICAL & BIO-
LOGICAL LABORATORIES CO., LTD., 9; Y. Kawaguchi: None; T. Johkoh: None; T. Hoshino: None; N. Shimada:

Figure 1. Long-term and short-term survivals in patients with myositis-ILD in three cohorts with different time periods of diagnosis
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None; Y. Kondoh: None; Y. Tanino: None; T. Takeuchi: AstraZeneca, 6, Boehringer-Ingelheim, 5, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6; Y. Abe: None; N. Kimura: None; Y. Inoue: None;
K. Tomii: None; T. Arai: None; K. Yamaoka: AbbVie, 6, Astellas, 6, BMS, 6, Chugai, 6, GK, 6, Mitsubishi-Tanabe, 6, Pfi-
zer, 6, Takeda, 6; K. Sasaki: None; T. Naniwa: None; R. Nakashima: None; K. Shima: None; O. Nishiyama: None;
Y. Waseda: None; H. Mukae: None; H. Chiba: None; K. Ikeda: None; K. Ichikado: None; Y. Kirino: None; K. Amano:
None; T. Nawata: None; T. Kishaba: None; D. Asatori: None; D. Kobayashi: None; T. Gono: Asahi Kasei, 6, Astellas,
6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Eisai, 6, Ono Pharmaceuticals, 6, Pfizer, 6, UCB, 6.

Abstract Number: 1169

Efficacy of Intravenous Immunoglobulin (Octagam 10%) on Pulmonary
Manifestations in Patients with Dermatomyositis: Results from the
ProDERM Study

Rohit Aggarwal1, christina Charles-Schoeman2 and Joachim Schessl3, and the ProDERM Investigators, 1Division of
Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 2UCLA Medical
Center, Santa Monica, CA, 3Friedrch-Baur-Institut; Ludwig-Maximilians University of Munich, Munich, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) and other pulmonary manifestations are a major cause of mortality and
morbidity in patients with dermatomyositis (DM). The ProDERM study was a randomized Phase 3 study designed to evalu-
ate the efficacy and safety of intravenous immunoglobulin (IVIg) in adult DM patients. Here, we performed a post-hoc analy-
sis of ProDERM to assess the effect of IVIg on pulmonary symptoms of DM.

Methods: ProDERM was a placebo-controlled, double-blind, multicenter Phase 3 study involving two phases. From
Weeks 0 to 16, patients were randomized to receive 2.0 g/kg IVIg or placebo (saline) every 4 weeks. This was followed by
an open-label extension period from Weeks 16 to 40, during which all eligible patients received IVIg for six additional cycles.

Figure 1 MDAAT pulmonary VAS score at baseline and Week 40
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Pulmonary symptoms of DM were assessed by the physician and reported using the Myositis Disease Activity
Assessment Tool (MDAAT). Visual analog scales (VAS) were scored over 10 cm to quantify overall pulmonary disease
activity, with higher score indicating worse disease. Physicians also reported presence/absence of pulmonary symp-
toms of dysphonia, dyspnea or cough from active reversible ILD, and dyspnea from respiratory muscle weakness on
MDAAT.

Results: Of 95 patients with DM in the ProDERM study, 98% met the probable or definite criteria for inflammatory
myopathy according to the 2017 European League Against Rheumatism (EULAR)/American College of Rheumatology
(ACR) criteria for idiopathic inflammatory myopathies. Of all patients, 59 (62.1%) had baseline pulmonary VAS ≤0.5 cm
(Figure 1), indicating no myositis lung involvement. By Week 40, this increased to 68 of the 88 patients with available
data (77.3%; p=0.007).

As patients with baseline pulmonary VAS ≤0.5 cm were unlikely to improve in terms of pulmonary manifestations during the
trial, improvement in pulmonary score was examined only in the 36 patients with baseline VAS >0.5 cm (Figure 2). For
patients with data at both baseline and Week 16, those on IVIg (n=12) experienced a mean decrease of 1.15 cm (37.7%;
p=0.001) vs. 0.17 cm (6.5%) in patients on placebo (n=21; p=0.50). From baseline to Week 40, with patients on placebo
having switched to IVIg, the mean decrease for the combined cohort (n=32 patients with data) was 1.08 cm (38.2%;
p< 0.001).

Figure 2 Change in MDAAT pulmonary VAS score from baseline*

Table 1 N� of patients with specific pulmonary symptoms at Week 16 and Week 40
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Among all patients, the percentage with dyspnea from respiratory muscle weakness, or from ILD, both decreased from
baseline numerically at Weeks 16 and 40, but neither reached statistical significance (Table 1). The percentage of patients
with dysphonia decreased from 20% at baseline to 8% at Week 40 (p=0.04).

Conclusion: IVIg may have favorable treatment effects on active pulmonary manifestations of DM. Further studies are
warranted.

Disclosure: R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar,
2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics,
2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alex-
ion, 5, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos, 2, Janssen, 5, Octa-
pharma, 2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2; J. Schessl: Octapharma, 1, 2.

Abstract Number: 1170

Computer Aided Lung Informatics, HRCT and PFT in Patients with
Interstitial Lung Disease in Idiopathic Inflammatory Myopathies

Sonali Narain1, Kourosh Shargani2, Ivana Ilic3, Irvind Buttar4 and Galina Marder5, 1Northwell Health, Great Neck, NY,
2Northwell, Manhasset, NY, 3Northwell, Brooklyn, NY, 4Northwell Health/ Lenox Hill Hospital, Dix Hills, NY, 5Donald and
Barbara Zucker School of Medicine at Hofstra/ Northwell, Great Neck, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Evaluation of Interstitial Lung Disease (ILD) progression relies on high resolution computed
tomography (HRCT) and pulmonary function test (PFT). As we previously reported in our Idiopathic Inflammatory Myop-
athies (IIM) cohort, PFT and HRCT had poor agreement sometimes limiting ability to detect meaningful change. Com-
puter Aided Lung Informatics for Pathology Evaluation and Rating (CALIPER) is a digital analysis of HRCT to
provide objective measurement of parenchymal and vascular changes. To date, CALIPER has not been applied to
HRCT in IIM-ILD.

Methods: This is a retrospective analysis of the Northwell Myositis cohort, meeting 2017 EULAR/ACR classification criteria
for IIM with ILD, validated by HRCT. Patients with >2 PFTs and >2 HRCT chests were included. HRCTs were uploaded on
the Imbio CALIPER platform which measured percentage of ground glass opacities (GGO), reticular pattern (RP), honey-
combing, and pulmonary vascular volume (PVV) in total and 6 lung fields separately. Post- transplant imaging and PFTs
on one patient were excluded from analysis. HRCT and PFT performed within 6 months were paired for correlation analysis.
Absolute and annualized change of GGO, RP, PVV and FVC, DLCO were calculated. Traditional HRCT chest was recorded
as improved, stable and worse as read by radiologist. Descriptive statistics, Kruskal Wallis test, Kappa statistics
and Pearson correlation coefficient analysis were used to compare groups for continuous and categorical variables,
respectively.
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Results: Demographic and clinical characteristics of 21 patients with an average of 6 years follow-up (1-13) were included in
analysis (Table 1). We had 66 HRCT and 62 PFT (FVC and DLCO), of which 52 were available for paired analysis. At baseline,
HRCT was read by radiologist as GGO in 16/21 (64.8%) patients, 4/21 (19%) reticular change, 1/21(4.8%) honeycombing.
CALIPER CT reported GGO in 13/21(62%) patients, 7/21 (33%) reticular change, 7/21 (48%) with PVV > 50 cm^3. Honey-
combing was not detectable. Strong correlation was observed between paired CALIPER and PFT with GGO% and FVC
(Spearman r = -0.71, p< 0.0001) and GGO% and DLCO (Spearman r = -0.64, p< 0.0001). Moderate correlation was seen
between RP% and FVC (Spearman r = -0.39, p=0.0043) and no correlation between RP% and DLCO (Spearman r =
-0.27, p=0.05) (Graph 1a). Interestingly, there was no correlation with the degree of change between CALIPER and PFT
parameters (data not shown). A significant correlation was observed between annualized GGO% and annualized FVC%
(Spearman r = -0.51, p=0.019) and RP% and FVC% (Spearman r = -0.45, p=0.04) (Graph 1b). There was no correlation
between annualized GGO% and DLCO% or RP% and DLCO% (Graph 1b). There was no correlation between PVV and
any of PFT parameters (data not shown). There was a poor agreement between change in CALIPER parameters and tradi-
tional CT chest response (Table 2).

Table 1
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Conclusion: In our IIM-ILD cohort, CALIPER HRCT showed strong correlation with both serial and annualized FVC and
DLCO changes but had poor agreement with HRCT change as recorded by the radiologist. This suggests advantage of dig-
ital analysis over traditional HRCT in determining progression in ILD with potential to be useful for evaluating treatment
response.

Graph 1. Correlation of CALIPER with PFT

Table 2. Agreement between CALIPER changes with CT chest changes between visits
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Disclosure: S. Narain: None; K. Shargani: None; I. Ilic: None; I. Buttar: None; G. Marder: None.

Abstract Number: 1171

Differences in Microbiome Profiles Based on Pain Severity and
Inflammatory Biomarkers in Acute Low Back Pain

Rebecca Fillipo1, Michael Brown2, Jason Arnold2, Colleen Burke3, Stephanie Danyluk2, Kelley Seebeck2 and Adam
Goode2, 1Duke University School of Medicine, Durham, NC, 2Duke University, Durham, NC, 3Duke University School of
Medicine, Chapel Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Low Back Pain (LBP) is highly prevalent, with up to 25% of individuals experiencing LBP each year,
with as many as 32% transitioning to chronic LBP. Microbiome (MB) profiles, including the ratio of Prevotella to Bacteroides,
can influence systemic inflammation, potentially affecting pain perception. Examining MB and immunological profiles in
acute LBP may elucidate mechanisms contributing to risk of chronic LBP. The purpose of this study was to determine if
MB profiles differed based on pain severity, immune cell status and functionality, and inflammatory biomarkers in individuals
with acute LBP.

Figure 1. Differences in Prevotella and Bacteroides in participants based on acute LBP impact (A) and inflammatory signaling with tissue necrosis
factor (TNF) (B).
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Methods: Community-based participants with acute LBP (pain < 4 weeks with no pain in the prior 30 days), were recruited..
At the baseline visit, pain questionnaires and blood samples were collected. Participants were asked to collect and return a
fecal sample within 1 week of their baseline visit. Participants were classified into acute LBP impact categories with more fre-
quent (most or everyday) and intense (>30 / 100 self-reported) LBP considered high impact. Illumina amplicon sequencing of
the 4th variable region of the 16S rRNA was performed on fecal microbiome samples, and plasma cytokine analysis was
completed to measure Tumor Necrosis Factor (TNF) levels, a proinflammatory cytokine secreted by immune cells. MB pro-
files were compared using nonparametric methods based on LBP impact (high vs low) and relative TNF levels (high vs low,
based on the sample median). Peripheral blood mononuclear cell (PBMC) phenotyping and stimulation assays were used to
test the association between innate and adaptive immune status versus the relative abundance of bacteria using parametric
methods.

Results: N=19 participants (mean age 49.3 years [range 24-74], 58% identified as Non-Hispanic White) completed a base-
line visit and returned fecal MB samples. Seven participants were classified as having high impact acute LBP, indicating
more frequent and more severe pain. A non-significant trend of higher relative abundance of Prevotella in participants with
high-impact acute LBP was found (mean 0.215 vs 0.153; W=51.5, p=0.44) (Figure 1A). In participants with higher plasma
TNF levels, trends of higher abundance of Prevotella (mean 0.213 vs 0.135; W = 48, p = 0.50) and lower abundance of

Figure 2. Features tested by flow cytometry stratified by Bacteroides and Prevotella genus frequencies in stool microbiome (A) or by LBP impact
measured at baseline (B). Mean -/+ SEM are shown; p-values are from unpaired t-test, n=17 samples with matching flow cytometry and micro-
biome information.

Assay for microbiome pilot cohort (n=17) stratified by median Prevotella (Prev) or Bacteroides (Bacter) load. (*) Significant unpaired t-test (p<0.025,
Bonferroni adjusted); log (Fold Mock) is shown.
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Bacteroides (mean 0.137 vs 0.216; W=25, p=0.20) were found (Figure 1B). In PBMC (n=17), Prevotella and Bacteroides
load was significantly associated with γδ T cells, CD16+ monocytes (Figure 2), and LPS-mediated induction of the pro-
inflammatory cytokine IL-12 (Figure 3).

Conclusion:Microbiome profiles may differ in individuals with acute LBP based on inflammatory status and severity of LBP,
though larger sample sizes are needed. Understanding differences in MB profiles may lead to alternative treatment options
and early identification of individuals at risk for poor long-term prognosis for LBP.

Disclosure: R. Fillipo: None; M. Brown: None; J. Arnold: None; C. Burke: None; S. Danyluk: None; K. Seebeck:
None; A. Goode: None.

Abstract Number: 1172

Participation in Baseball/Softball Associates with Increased Risk for Knee
Pain and Osteoarthritis as an Adult: Data from the Osteoarthritis
Initiative

Christopher Boldt1, Jeffrey Driban2, Timothy McAlindon2, Andrea Kriska3, Bonny Rockette-Wagner3, Charles Eaton4,
Marc Hochberg5, Kent Kwoh6, Michael Nevitt7 and Grace Lo8, 1Baylor College of Medicine, Houston, TX, 2University of
Massachusets, Worchester, MA, 3University of Pittsburgh, Pittsburgh, PA, 4Memorial Hospital of Rhode Island,
Pawtucket, RI, 5University of Maryland School of Medicine, Cambridge, MD, 6University of Arizona, Tucson, AZ,
7University of California, San Francisco, San Francisco, CA, 8Baylor College of Medicine / MEDVAMC, Houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Baseball is often referred to as “America’s Pastime” and youth in the United States commonly par-
ticipate in baseball and softball. With the increasing popularity of recreational leagues, little data informs whether participation
is associated with knee pain or osteoarthritis (OA) later in life. We hypothesized that participation in baseball/softball would
be associated with a higher prevalence of knee pain, radiographic knee OA, and symptomatic radiographic knee OA as
an adult.

Methods: This is a retrospective cross-sectional study of Osteoarthritis Initiative (OAI) participants with knee x-ray
readings, symptom assessments, and completed surveys on lifetime physical activity. Participants were asked to
identify the top 3 most frequently performed physical activities (≥ 20 times in life) from ages 12 – 18, 19 – 34, 35 –

49 and >50 years old. Posterior-Anterior semi-flexed knee radiographs were scored for Kellgren-Lawrence
(KL) grade (0-4).

Using logistical regression, we evaluated the association of any history of baseball/softball participation during 3 age periods:
12–18, 19+, and over the participant’s lifetime, with the prevalence of frequent knee pain, radiographic OA (ROA), and
symptomatic radiographic OA (SOA) as outcomes. Outcomes were defined as: ROA with Kellgren and Lawrence > 2 in at
least one knee, frequent knee pain was having recurrent knee pain in at least one knee. SOA was defined as having at least
one knee with both ROA and frequent knee pain. We looked at exposure in two ways: (1) dichotomously (non-participants
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versus participants) and (2) 4 groups: non-participants and 3 levels of participation (low, medium, and high tertiles). The
Cochran-Armitage trend test evaluated for a dose response. Analyses was unadjusted and adjusted for age, sex, BMI,
and history of knee injury.

Results:Mean age was 64.3 (SD 9.0) years; BMI was 28.5 (SD 4.9) kg/m2. 27% (714/2607) played baseball/softball during
their lifetime, 85% (604/714) during the 12-18 year-old age range, with 55% (394/714) playing at least 5 years during that
age range. 41% (292/714), 16% (114/714), and 6% (44/714) identified baseball/softball as an activity during the 19-34,
35-49, and >50 year old age ranges respectively. 65% (395/604), 72% (209/292), 68% (78/114), 71% (31/44) participated
at a competitive level during the 4 age ranges. Among those who played baseball/softball, 70.3% were men. Those who
played baseball/softball had a higher percentage of ligamentous repairs, meniscal surgeries and prior history of injury
(table 1).

Conclusion: This is the first large epidemiologic study to evaluate the association between baseball/softball participation
and knee health. The majority of participation occurred as a youth, but 10% of the population played after age 18. For the
individual outcomes, the association of baseball/softball participation as a youth with later knee pain and ROA is weak. How-
ever, age 19+ participation is associated with all three outcomes and is dose-dependent. This population may be particularly
vulnerable to SOA. Prospective studies evaluating baseball/softball players are warranted, particularly those who play at a
non-elite level over the age of 18.
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Disclosure: C. Boldt: None; J. Driban: None; T. McAlindon: None; A. Kriska: None; B. Rockette-Wagner: None;
C. Eaton: None; M. Hochberg: None; K. Kwoh: None; M. Nevitt: None; G. Lo: None.

Abstract Number: 1173

Safety of Non-Exercise Rehabilitation Interventions for Adults with
Rheumatoid Arthritis

Megna Mishra1, Joshua Torrey2, Bria Dunn2 and Louise Thoma3, 1UNC Health, Cary, 2University of North Carolina-
Chapel Hill, Chapel Hill, 3University of North Carolina, Chapel Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic, systemic, inflammatory condition. Improved outcomes occur
with early diagnosis, evaluation, and management. Management includes pharmacological, exercise, rehabilitation, diet, and
other therapeutic interventions. A previous systematic review investigated the quality and nature of harms with exercise ther-
apy. It is unclear how safety extends to non-exercise rehabilitation interventions. The purpose of this secondary analysis was
to describe the frequency, quality, and nature of safety reporting among randomized controlled trials (RCTs) testing non-
exercise rehabilitation interventions for adults with RA.

Methods:We conducted a secondary analysis of the RCTs identified from the systematic review that informed the evidence
report for the American College of Rheumatology 2022 Integrative RA Treatment Guideline. Specifically, we identified the
RCTs for the Population, Intervention, Comparator, and Outcome (PICO) questions regarding non-exercise rehabilitation
interventions (i.e., bracing, orthoses, joint protection techniques, self-management programs, mind-body approaches, ther-
mal modalities, and electrotherapy). Within each PICO of interest, each study was reviewed to determine if safety outcomes
were reported (not mentioned, referenced safety as previously established, or prospectively tracked in the trial). If safety was

Table 3. Table of symptomatic radiographic knee OA prevalence based on history of baseball/softball participation and associated odds ratios and
symptomatic radiographic knee OA
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prospectively tracked, the type of surveillance was recorded (active: study team asked or assessed adverse events, passive:
relying on unprompted participant report of adverse event, or not enough detail to determine). Safety outcomes were
extracted by one author (MM) and confirmed by a second author (JT, BD). Disputes were handled by a third reviewer (LT).
Descriptive characteristics of each study were also extracted.

Results: Ninety-four articles, across 10 PICOs, were included in this review. Only 25 out of the 94 articles (26%) mentioned
safety, either as previously established or prospectively tracked. Of the 17 trials that prospectively tracked safety outcomes
(18% of total), five used active surveillance methods, seven used passive surveillance methods, and six articles did not have
enough detail to determine the type of surveillance method. Further breakdown of the safety cited for each article within each
PICO can be seen in Table 1. No serious adverse events were reported for any PICO. Adverse events were rare; most
adverse events were reported in PICO 9 and 10 related to skin irritation/surface pain from bracing.

Conclusion: Most RCTs that investigate different therapeutic interventions for patients with RA did not report safety out-
comes; when reported, adequate detail in reporting was rare. While rehabilitation interventions are often expected to be safe,
better tracking and reporting of safety outcomes in future RCTs are critical to provide strong safety recommendations to
inform shared decision making between clinicians and patients.

Disclosure: M. Mishra: None; J. Torrey: None; B. Dunn: None; L. Thoma: None.

Abstract Number: 1174

Effects of Electroacupuncture on Pain and Joint Deformity in Rat Models
of Knee Osteoarthritis: A Study on the Differences in Acupoints Used

Hideshi Ikemoto, Oyunchimeg Chuluunbat, Takayuki Okumo, Naoki Adachi, Tadashi Hisamitsu and Masataka
Sunagawa, Showa university, Shinagawa-ku, Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: ADAMTS5, a member of the ADAMTS enzyme family, is a key enzyme in the degradation of carti-
lage in the early stages of knee osteoarthritis (OA). Recently studies have reported that electroacupuncture (EA), which com-
bines acupuncture with pulsed electrical stimulation of acupoints, may be an effective therapy for OA. The aim of this study is
to evaluate the effect of EA on ADAMTS5 expression in the synovial membrane and joint deformity in OA model rats.

Detailed of Safety Reporting Across PICOs
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Methods: Rats were divided into five groups: control group, sham surgery group, OA group, EA treatment group for ST36
(Zusanli) and LR8 (Ququan) acupoints after OA surgery (OA + LR8) group, and EA treatment group for ST36 and Ex-LE2
(Heding) acupoints after OA surgery (OA + Ex-LE2) group. The destabilized medial meniscus rat OA model was used. EA
(2 Hz, 1.5 mA) was applied three times a week, for 30 minutes each time, for four weeks post-surgery. The rotarod test
was performed before surgery and on day 28 post-surgery to evaluate loss of motor coordination. In addition, the expres-
sion level of c-fos, a known pain marker, in the dorsal horn of the spinal cord was examined using immunofluorescence on
day 28 post-surgery to assess knee joint pain. Knee joint deformity was analyzed using Safranin O-fast green staining and
the Osteoarthritis Research Society International (OARSI) score. Moreover, western blot analysis was carried out to clarify
the expression of ADAMTS5 in the synovium of the right knee joint on day 28 post-surgery.

Results: Rats in the OA group showed a remarkable decrease in the time spent on the rod on day 28 compared with the
control group, but this decrease was significantly inhibited in both the OA + LR8 and OA + Ex-LE2 groups. The number
of c-fos-positive cells in the dorsal horn of the spinal cord was significantly higher in the OA group compared with the
control group. However, this increase was significantly suppressed in both the OA + LR8 and OA + Ex-LE2 groups. Fur-
thermore, an increase in the level of OARSI score and the increased expression of ADAMTS5 in the synovium were
observed in the OA group. These changes were significantly inhibited in the OA + Ex-LE2 group but not in the OA +
LR8 group.

Figure.1 Location of the acupoints used in this experiment. A. ST36 (Zusanli) and LR8 (Ququan) in humans. B. ST36 (Zusanli) and Ex-LE2 (Heding)
in humans. C. Actual image of EA administered to rats (Combination of ST36 and LR8).

Figure. 2 Images of c-fos immunoreactivity (red) in the dorsal horn of the spinal cord (L3) in each group on day 28 post-surgery (white bar = 50 μm).
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Conclusion: These results indicate that EA treatment for ST36 and Ex-LE2 reduces the expression of c-fos in spinal cord
dorsal horn and prevents the onset and progression of OA by inhibiting the expression of ADAMTS5 in the synovium. The
effects of EA were found to differ depending on the acupoints used.

Disclosure: H. Ikemoto: None; O. Chuluunbat: None; T. Okumo: None; N. Adachi: None; T. Hisamitsu: None;
M. Sunagawa: None.

Abstract Number: 1175

Physical Activity and Symmetry Following Total Knee
Arthroplasty:Results of an Exploratory Trial

Kelli Allen1, Liubov Arbeeva2, Daniel Bracey3, Derek Hales3, Carla Hill4, Katie Huffman5, Todd Schwartz6 and Robin
Queen7, 1University of North Carolina, Durham, NC, 2University of North Carolina, Chapel Hill, Carrboro, NC, 3University
of North Carolina at Chapel HIll, Chapel Hill, NC, 4UNC Health, Raleigh, NC, 5UNC Thurston Arthritis Research Center,
Chapel Hill, NC, 6University of North Carolina-Chapel Hill, Chapel Hill, NC, 7Virginia Tech, Blacksburg, VA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies have identified two key deficits in individuals’ activity-related trajectories following total knee
arthroplasty (TKA). First, overall physical activity (PA) levels remain very low. Second, many patients continue to demonstrate
movement asymmetries that result in greater load on the non-surgical limb. This exploratory trial examined a novel Physical
Activity and Symmetry (PAS) intervention focused on addressing these two common deficits.

Methods: Participants (n=60) were enrolled during outpatient physical therapy (PT) following TKA and randomized to the
PAS intervention or an attention (ATT) control group. The PAS intervention included physical activity counseling and balance
exercises to address joint loading symmetry; content was delivered during routine PT sessions plus supplemental sessions
4-weeks and 8-weeks following PT discharge. The ATT control condition included supplemental sessions at 4-weeks and
8-weeks focused on general evaluation of surgical recovery benchmarks. Primary outcomes were weekly minutes of

Figure. 3 Representative Safranin O-fast green staining of knee joint in each group on day 28 post-surgery (bar = 30 μm).
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moderate to vigorous physical activity (MVPA, measured with an accelerometer), and peak force loading symmetry (limb
symmetry index; LSI) during a 10m walk, measured with a 3-sensor in-shoe device. Secondary outcomes are shown in
Table 1. General linear mixed effects models compared mean between- and within-group changes in outcomes at
3-month and 6-month follow-up.

Results: The mean age of participants was 66.2 years (standard deviation = 7.5), and 61.7% were women. Table 1 shows
within- and between-group mean change in primary and secondary outcomes at 3- and 6-month follow-up, and Table 2
shows raw accelerometer data over time (as these values had to be transformed for statistical analyses). Both PAS and
ATT groups increased MVPA, but these changes were not statistically or clinically different between groups at 3-month or
6-month follow-up (p >0.05). There were also no statistically or clinically meaningful between-group differences in mean
LSI change scores between baseline and 3-month or 6-month follow-up during a 10m meter walk (p >0.05). Among sec-
ondary outcomes, only the Tampa Scale for Kinesophobia at 6-month follow-up differed significantly between PAS and
ATT groups.
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Conclusion: The PAS intervention did not yield improvements beyond the ATT control condition. It is possible that delaying
delivery of PAS components until physical recovery plateaus or a more intensive intervention (e.g., more visits or guidance for
exercise progression) may be needed to further improve outcomes following TKA.

Disclosure: K. Allen: None; L. Arbeeva: None; D. Bracey: None; D. Hales: None; C. Hill: None; K. Huffman: None;
T. Schwartz: None; R. Queen: None.

Abstract Number: 1176

Exploration of Heterogeneity of Treatment Effects Across Exercise-Based
Interventions for Knee Osteoarthritis

Paul Dennis1, Livia Anderson1, Cynthia Coffman1, Sara Webb1 and Kelli Allen2, 1Durham VA Healthcare System,
Durham, NC, 2University of North Carolina, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Substantial variability exists in the degree of improvement individual patients experience following
exercise-based interventions (EBIs) for knee osteoarthrosis (OA). Yet limited guidance is available regarding which patients
benefit most from different EBIs. This lack of clarity can impact both patient-level improvements and healthcare efficiency
and costs, since different EBIs vary in the amount and type of support provided to patients. Using a precision machine learn-
ing approach, this study leveraged data from two randomized controlled trials (RCTs) among Veterans with knee OA to iden-
tify patient characteristics that most strongly contributed to differential treatment effects following the EBIs in the RCTs.

Methods: Participants (n=623) were from two RCTs previously conducted within the VA health care system: the first com-
pared individual physical therapy (PT) versus group-based PT (Group PT), and the second examined a novel Stepped Exer-
cise Program for Knee OA (STEP-KOA) relative to an arthritis education control group. STEP-KOA began with home-based
exercise and progressed to physical activity coaching and then PT if participants did not make clinically relevant improve-
ments in prior steps. The primary outcome was change in total Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) scores from baseline to end of treatment (3 and 9 months for the Group PT and STEP KOA trials,
respectively). Predictors included 25 demographic, clinical, and psychosocial characteristics. Three metalearners with three
machine learning algorithms each (random forest, extreme gradient-boosted trees, and light gradient-boosted trees), as well
as a simple interpretable model-based regression tree, were used to identify subgroups with differential treatment effects.
For all 10 models, fit was evaluated with holdout/validation data using root mean square error (RMSE) and mean absolute
error (MAE).

Results: The regression tree model outperformed all 9 of the metalearner models based on lower RMSE and MAE values.
Tree results suggested that Group PT yields the largest improvement in mean WOMAC (negative score)following treatment
(Figure 1). Only one subgroup was identified, baseline WOMAC score < =44 versus >44, with differential treatment response
across the EBIs (Figure 2). Although Group PT was the optimal treatment regardless of baseline WOMAC score, results were
more ambiguous for patients with higher initial WOMAC scores ( >44), as changes in WOMAC score following treatment
were more similar across the EBIs for this group.

2398

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Results of these analyses suggest Group PT is a promising approach for patients with knee OA overall, and it
may be particularly appropriate for patients with less severe symptoms and functional limitations (e.g., lower WOMAC
scores). These results are encouraging, as Group PT is an efficient care model. However, there are some limitations to these
exploratory analyses (including different follow-up time for the two RCTs), and further research is needed to confirm these
findings.

Disclosure: P. Dennis: None; L. Anderson: None; C. Coffman: None; S. Webb: None; K. Allen: None.

Abstract Number: 1177

Supporting Implementation of Group Physical Therapy for Knee
Osteoarthritis: Results of a Multisite Implementation Trial

Kelli Allen1, Sara Webb2, Livia Anderson2, lauren Abbate3, Lindsay Ballengee4, Cynthia Coffman2, Connor Drake5,
Graham Cummin5, Helen Hoenig5, Jaime Hughes6, Nina Sperber5, Matthew Tucker5, Amy Webster5, Leah Zullig5,
Courtney Van Houtven5 and Susan Hastings5, 1University of North Carolina, Durham, NC, 2Durham VA Healthcare
System, Durham, NC, 3VA Eastern Colorado, Denver, CO, 4Duke University, Durham, NC, 5Durham VA Healthcare
System, Durham, 6Wake Forest University, Winston Salem
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Prior research has shown that compared to individual PT, group-based physical therapy (Group PT)
yields equivalent or greater improvement in outcomes for patients with knee osteoarthritis (OA), and it is a more efficient
delivery model. Little is known about optimal strategies for supporting implementation of new clinical programs like Group
PT into outpatient rehabilitation settings. We conducted a randomized hybrid effectiveness-implementation trial comparing
two implementation approaches to support spread of Group PT. We describe implementation outcomes for the two
study arms.

Methods: Nineteen VA medical centers (VAMCs) were enrolled across 3 cohorts (June 2021-February 2023). Sites were
randomized to receive one of two implementation support approaches delivered over a 12-month period. The first approach
was foundational, low-touch support, consisting of self-guided tools and monthly group / learning collaborative “office
hour” calls. The second approach was enhanced support, consisting of foundational support plus the addition of high-
touch support (e.g., 1:1 coaching calls delivered by an external facilitator) for sites that did not meet program benchmarks
for adoption or sustainment at 6 and 9 months, respectively. Implementation outcomes included penetration (primary out-
come) and adoption (see Table 3 for definitions), focused on the time period between 6 and 12 months after the beginning
of foundational support (as high-touch sites could only receive additional support after 6 months). Data were collected using
the VA’s electronic health record. Descriptive statistics were computed for implementation outcomes by study arm.

Results: Table 1 shows characteristics of low-touch and high-touch sites, and Table 2 shows characteristics of patients
enrolled in Group PT. Sixteen of 19 sites successfully delivered a Group PT program during the study period; of these,
10 offered in-person classes while 6 offered virtual classes. All high-touch sites received additional support, as they did
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not meet benchmarks for either adoption (6 sites) or sustainment (3 sites). Table 3 shows implementation outcomes by
study arm. Observed penetration during the 6-12 month time period was slightly greater for low-touch sites compared to
high-touch sites (mean number of enrolled patients: 9.1 and 6.8, respectively). During the 6-12 month time period, 67% of
low-touch and 60% of high-touch sites met the primary adoption outcome benchmark; 2 additional high-touch sites met
the primary adoption benchmark prior to 6 months.

Conclusion: The high-touch implementation approach does not appear to out-perform the low-touch approach based on
the observed data. These results are important since a low-touch implementation approach is feasible and more cost effi-
cient to apply at scale. The rate of Group PT adoption was high, though penetration was modest and varied considerably,
illustrating the challenge of fostering referrals at some sites.

Disclosure: K. Allen: None; S. Webb: None; L. Anderson: None; l. Abbate: None; L. Ballengee: None; C. Coffman:
None; C. Drake: None; G. Cummin: None; H. Hoenig: None; J. Hughes: None; N. Sperber: None; M. Tucker: None;
A. Webster: None; L. Zullig: None; C. Van Houtven: None; S. Hastings: None.
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Abstract Number: 1178

Can Immersive Virtual Reality Improve the Effect of Meditation for
People with Fibromyalgia?

Nancy Baker1, Aliza Spielman1 and Robert Edwards2, 1Tufts University, Medford, 2Brigham and Women’s Hospital,
Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM) is a common and disabling condition characterized by widespread muscular
pain. Meditation has been shown to alleviate affective pain in people with chronic pain1 but may be less effective for those
with FM2. Immersive virtual reality (IVR) has been shown to significantly affect pain3. In this pilot study we hypothesized that
IVR enhanced meditation (IVRm) would have a greater effect on pain, affect and physiological outcomes than non-immersive
meditation (NIm).

Methods: We recruited 9 females with FM. In this cross-over RCT design participants were randomly assigned the
order in which they received two interventions over two visits with at least 48 hours between. In IVRm participants took
part in a 10-minute guided meditation while participants were immersed in a virtual beautiful and peaceful environment
of their choice via a headset (Oculus Rift S). In NIm participants did the same 10-minute guided meditation while
watching the same environment on a computer screen. Before and after the meditation, pain intensity was obtained
using a standard numerical rating scale (NRS) and affect using the Positive and Negative Affect Scale (PANAS). We
measured physiological vital signs of heart rate (HR) and blood pressure from which we calculated the average mean
arterial pressure (MAP). We also measured the meditation experience using the Meditation Experience Question-
naire (MEQ)

Data Analysis: Because this was a pilot study we calculated the effect size r, and interpreted results as follows: negligible <
0.10; small 0.10-0.29; moderate 0.30-0.49; large ≥ 0.50.
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Results: Meditation had negligible effects on pain for both groups. It had moderate positive effects on HR and affect, and
large positive effects on blood pressure. Generally, the difference between groups was negligible, however people in the
IVRm group demonstrated moderately greater changes in negative affect than those in the NIm group (See Table). For the
MEQ people reported moderately fewer distractions while using IVRm, including less mind wandering (r = 0.31), awareness
of the body (r = 0.32) and bodily discomfort (r = 0.40)

Conclusion: Meditation in general does not appear to strongly affect pain in people with FM although immersive meditation
does reduce awareness of bodily discomfort better than non-immersive meditation. Meditation has positive effects on other
important outcomes such as affect and vital signs. IVR appears to provide the most support in reducing negative emotions
such as distress, irritability, and fear and may provide a less distracting environment than its non-immersive counterpart.

References

1. Ball EF, et al. Does mindfulness meditation improve chronic pain? A systematic review. Curr Opin Obstet Gyn.
2017;29(6)
2. Hennard J. A protocol and pilot study for managing fibromyalgia with yoga and meditation. Int J Yoga Therap. 2011;
(21):109-21.
3. Baker NA, et al. The state of science in the use of virtual reality in the treatment of acute and chronic pain: A system-
atic scoping review. Clin J Pain. 2022;38(6):424-441.

Disclosure: N. Baker: None; A. Spielman: None; R. Edwards: None.

Abstract Number: 1179

Development of an Optimal Physiotherapy Intervention to Reduce
Stiffness Following Knee Joint Replacement

Michelle Hall1, Fiona Moffatt1, Ben Smith2, Melanie Narayanasamy3, Joanne Stocks1, Katie Sheehan4 and Catherine
Sackley3, 1University of Nottingham, Nottingham, United Kingdom, 2University Hospitals of Derby and Burton NHS
Foundation Trust, Derby, England, United Kingdom, 3University of Nottingham, Nottingham, England, United Kingdom,
4Queen Mary University of London, London, England, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Arthrofibrosis is a complication following knee joint replacement due to excessive scar tissue forma-
tion. It leads to knee stiffness, restricted range of movement (ROM) and poor function. Dysregulated inflammation underlies
this complication and aggressive rehabilitation may perpetuate this. Physiotherapy is the first-line treatment but there are no
guidelines as to what this should include or how it should be delivered.

The purpose of this study was to develop an optimal evidence- and theory- based intervention to improve outcomes for peo-
ple with arthrofibrosis.

Methods: Four work-packages (WP), guided by the Medical Research Council framework for intervention development,
were undertaken. A ‘Patient and Public Involvement’ group made up of people with experience of arthrofibrosis were
involved throughout.
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WP1. A systematic review of non-surgical interventions for arthrofibrosis following TKR.

WP2. Qualitative interviews with patients and health care professionals (HCPs) to explore their experiences and perceptions
of needs and care receive and the context of managing arthrofibrosis.

WP3. A modified Delphi survey with HCPs and patients to agree the content of an optimal intervention.

WP4. Workshops to refine the content and delivery of the intervention.

Results: WP1. 15 primary studies reported on a variety of interventions. Therese were often poorly described and the evi-
dence was of low quality. Most studies reported improvements in ROM but data did not enable a meta-analysis. There
was limited reporting on other patient relevant outcomes.

WP2. The rehabilitation experience was characterised by inconsistencies in approach and guidance. Patients expressed
feelings of frustration but remained motivated and were proactive in thier approach. HCPs including surgeons, occupational
and physiotherapists reported several barriers to management including (1) issues identifying arthrofibrosis, (2) perceived
patient factors such as attitudes and approaches, (3) shortcomings of current interventions, and (4) system issues such as
resources, poor communication between HCPs, and variation in access to care.

WP3. 104 individual statements around the delivery and content of an optimal intervention were generated from the system-
atic review and Delphi. After 3 rounds these were reduced to 63 items that were categorised into Advice and information,
Exercise, Manual therapy, Mechanical devices and splints, and aspects of delivery.

WP4. The final intervention is a personalised physiotherapy programme that integrates behaviour change techniques, and a
traffic light system to monitor patient symptoms to tailor the programme according to clinical indicators of inflammation.

Conclusion: This study collected a wide range of data and perspectives from patients and healthcare professionals about
managing arthrofibrosis following knee replacement. The final intervention supports early identification of patients at risk, a
non-aggressive approach to exercise and monitoring symptoms to tailor the intervention. We will now conduct a feasibility
trial to determine the acceptability of the intervention and feasibility of powered RCT.

Disclosure: M. Hall: None; F. Moffatt: None; B. Smith: None; M. Narayanasamy: None; J. Stocks: None;
K. Sheehan: None; C. Sackley: None.

Abstract Number: 1180

Relationship Between Changes in Physical Activity and Early Onset Knee
Osteoarthritis in Individuals After ACL Reconstruction

David Werner1, Yvonne Golightly1, Michael Rosenthal1, Balasrinivasa Sajja1, Christopher Wichman1, Melissa Manzer2,
Matthew Tao1 and Elizabeth Wellsandt1, 1University of Nebraska Medical Center, Omaha, NE, 2Private Practice, Omaha

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Low physical activity levels are associated with osteoarthritis (OA) development and progression in
individuals at risk for OA development. Including both structural and symptomatic constructs of early onset knee osteoarthri-
tis (OA) allows for a more holistic view of the patient improving personalized care. Structural knee OA can be assessed using
quantitative magnetic resonance imaging (MRI), while symptomatic knee OA can be determined with patient-reported and
objectively measured knee function measures. The purpose of this study was to determine the relationship between
changes in daily physical activity and structural and symptomatic signs of early onset knee (OA) 18 months after anterior cru-
ciate ligament reconstruction (ACLR).

Methods: Eighteen individuals (83.3% female, mean age 19.7 ± 5.6 years old, mean BMI = 23.9 ± 3.7 kg/m2, 50% meniscal
repair) completed testing six and 18months after ACLR. Physical activity, measured by daily steps, and structural cartilage health,
measured using T2 relaxation time on MRI (Figure 1), were collected six and 18 months after ACLR. Patient-reported knee func-
tion (International Knee Documentation Committee Form 2000) and objectively measured knee function (isometric quadriceps
strength) were assessed 18 months after ACLR. A linear regression model was used to explore the relationship between change
in physical activity from six to 18 months after ACLR and the percent change in T2 relaxation time from six to 18 months after
ACLR. A Fisher’s Exact test was calculated to assess the relationship between change in physical activity (increase/decrease)
between six and 18 months after ACLR and knee function (adequate/inadequate) 18 months after ACLR.

Results: Participants averaged 7547.3 ± 2439.7 steps per day six months after ACLR and 7504.9 ± 3736.3 steps per day
18 months after ACLR (Table 1). There were no associations between change in physical activity with knee cartilage regions
(p > 0.069, Table 2). Additionally, there was no association with change in physical activity status (increased physical activity
= 8; decreased physical activity = 10) and knee function (adequate function = 8; inadequate function = 10) (p = 1.000).
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Conclusion: This study found no relationship between physical activity from six to 18 months after ACLR and knee health
outcomes at 18 months after ACLR. This may be related to the relatively small change in physical activity from six to
18 months after ACLR despite this being a time period when many participants would be returning to their sport. While
the sample size of the current study small and mostly female, our novel approach provides initial evidence regarding the
impact of physical activity on both the structural and symptomatic constructs of early onset knee OA. Continued investiga-
tion of the relationship between OA development risk factors and structural and symptomatic signs of early onset knee OA is
needed. With the lack of relationship between daily steps and knee health outcomes, other movement-related deficits, such
as knee joint loading during gait, may be important to promote appropriate knee loading in efforts to reduce the risk of early
onset knee OA after ACLR.

Disclosure: D. Werner: None; Y. Golightly: None; M. Rosenthal: None; B. Sajja: None; C. Wichman: None;
M. Manzer: None; M. Tao: NeAT Surgical, 11, Newclip Tecnics, 2, Overture Orthopaedics, 11, Vericel, 2;
E. Wellsandt: None.
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Abstract Number: 1181

Disparities in Rehabilitation Outcomes After Knee Arthroplasty

Allyn Bove1, Christopher Bise1, Lauren Terhorst1, Kelli Allen2, Jared Magnani1, Anthony Delitto1 and Janet Freburger1,
1University of Pittsburgh, Pittsburgh, PA, 2University of North Carolina, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: After total knee arthroplasty (TKA), most patients receive community-based rehabilitation in the
home health (HH) and/or outpatient (OP) settings. The purpose of this study was to examine the relationships between
sociodemographic characteristics and functional outcomes within the HH and OP rehabilitation settings after TKA, and the
extent to which rehabilitation utilization modifies those relationships.

Methods: We analyzed 5 years of data (2017-2021) for patients who received TKA within a large health system and post-
operatively received HH (n = 4,816) and/or OP rehabilitation (n = 2,103). We used regression models to examine main effects
of 4 sociodemographic variables (race, sex, area deprivation, and rurality) on functional improvement achieved within HH
and OP rehabilitation. In HH, function was measured using a composite measure of the activities of daily living items from
the OASIS-D. In OP rehabilitation, function was measured using the patient-reported Knee Outcome Survey. For each
regression model, we performed unadjusted analyses and then adjusted for age, hospital, hospital length of stay, non-home
discharge, marital status, and Elixhauser comorbidity index. Finally, we added an interaction term to each regression model,
examining the effects of the interaction of each of the 4 sociodemographic variables with rehabilitation utilization on the func-
tional outcomes within that setting. Our measure of rehabilitation utilization was “intensity” of care, calculated as the number
of visits divided by the number of days in the HH or OP episode.

Results: HH: In both unadjusted and adjusted models, we found that patients who were male sex (p< .0001 for both mod-
els) and White Non-Hispanic race/ethnicity (p< .0001 for both models) had significantly better functional outcomes at dis-
charge from HH than female patients and Black Non-Hispanic patients. We found no significant associations between
area deprivation or rurality and HH functional outcomes. Intensity of HH was not a significant predictor of function. When
adding interaction terms, we did not find any significant effects of the interactions between sociodemographic variables
and HH utilization on function.

OP: There was a significant main effect of OP intensity as a predictor of function (p=.001). Male (p< .0001 for both models)
and White Non-Hispanic (p = .008 unadjusted model, p = .035 adjusted model) patients had greater improvement on the
Knee Outcome Survey than female and Black Non-Hispanic patients. Higher area deprivation (p = .021) and rurality (p =
.033) were both associated with poorer function in unadjusted models, but not after adjusting for demographic and clinical
variables. Additionally, the interactions of OP intensity with area deprivation (p=.037) and rurality (p=.019) were significant
predictors of function.

Conclusion: After TKA, men and non-Hispanic White patients demonstrate better functional outcomes within the HH
and OP settings. The roles of area deprivation and rural residence in post-TKA function are less clear. The intensity of
rehabilitation received has minimal influence in functional outcomes in HH but may be of higher importance in OP
rehabilitation.
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Disclosure: A. Bove: None; C. Bise: None; L. Terhorst: None; K. Allen: None; J. Magnani: None; A. Delitto: None;
J. Freburger: None.

Abstract Number: 1182

Assessing Male Pelvic Floor Contractions Using a Novel External Pressure
Device and Ultrasound

Benedetto Giardulli1, Mirko Job1, Filippo Recenti1, Gaia Leuzzi1, Alessandro Muda2, Ottavia Buccarella1 and Marco
Testa1, 1University of Genova, Savona, Italy, 2Lavagna Hospital - Radiology Dept., Genova, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Orthopedics, Low Back Pain, & Rehabilitation – ACR/ARP Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Men with rheumatic and musculoskeletal diseases (RMD) often experience sexual dysfunctions
such as pelvic floor pain and erectile dysfunctions, which affect their sexual well-being. Pelvic floor muscle training
(PFMT) can help to improve symptoms related to sexual dysfunctions. However, recruiting pelvic floor muscles in the
early phases of PFMT can be challenging due to a lack in muscle awareness. Physiotherapists may adopt invasive anal
biofeedback probes to ease muscle awareness, but these devices can cause discomfort. External non-invasive bio-
feedback systems, especially for men, are underexplored in the literature despite their potential for monitoring pelvic
floor muscle variations during contraction. An external pressure sensor beneath the perineum could indirectly monitor
pelvic floor recruitment in men. This study aimed to determine if an external pressure device can monitor pelvic floor
muscle contraction in healthy men.

Methods: An experimental repeated measures study design was conducted by synchronising data collection from an exter-
nal sensorised inflatable system and a wireless ultrasound probe (Figure 1). Healthy men were asked to sit on the sensorised
inflatable system, and the ultrasound probed positioned transabdominally on the suprapubic zone to get an image of the
bladder base. Participants performed three trials, each comprising a sequence of three consecutive 2-second pelvic con-
tractions followed by 2 seconds of rest. Data analysis involved a multivariate mixed-effect model to investigate whether there
was a simultaneous increase in the normalised amplitude (NA) (dependent variable) across the different signals (ultrasound
and pressure) during ON and OFF contraction phases (fixed effects). The correlations between and within signals of the
repeated measures of the same participant were accounted as random effects.

Results: Twenty healthy men assigned at birth were recruited (mean ± standard deviation [26 ± 2 years old; 344 ± 146.6
mL bladder volume]). The NA estimated means of the bladder base movements during the OFF and ON phases were
0.25 (CI [0.23-0.28]) and 0.73 (CI [0.70-0.75]), respectively. The NA means of the external pressure signals during the
OFF and ON phases were 0.24 [0.22-0.26] and 0.57 [0.54-0.59]. Figure 2 represents the graphic distribution of these
values.

Conclusion: The synchronised amplitude variations in pressure and ultrasound signals suggest the effectiveness of an
external pressure device for monitoring pelvic floor muscle contractions in men. Placing an external biofeedback pressure
device below the perineum, in the early stages of PFMT, can indirectly monitor the contractions of muscle in men and holds
promise for improving the management of sexual dysfunctions in men with RMD. Our findings suggest that such a technol-
ogy could lead to better therapeutic outcomes, enhancing the quality of life for men with RMD.
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Disclosure: B. Giardulli: None; M. Job: None; F. Recenti: None; G. Leuzzi: None; A. Muda: None; O. Buccarella:
None; M. Testa: None.

Abstract Number: 1183

The Effectiveness of Orthosis for the Management of Hand
Osteoarthritis-a Systemic Review and Meta-analysis

Nouf Alhammadi1, Hanan Alqahtani2 and Bagrat Hakobyan3, 1HMG - Dr.Sulaiman Al Habib Medical Group, Riyadh,
Saudi Arabia, 2University of toronto, Toronto, Canada, 3Independent researcher, Yerevan, Armenia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Hand osteoarthritis (OA) affects 11-33% of men and women in their 50s and 60s, significantly
affecting the quality of life of those afflicted.Orthoses are used in the management of hand OA with no clear evidence to sup-
port it. In this systematic review and meta-analysis, we evaluate the effectiveness of using hand orthoses in the management
of hand OA.

Methods:We searched PubMed/MEDLINE, Embase, and Cochrane CENTRAL for relevant citations using a combination of
keywords, MeSH terms, and Emtree terms. We included all published controlled studies available in English and with no
limits applied to the date of publication, evaluating the effectiveness of various hand orthoses (rigid and semirigid, custom
and prefabricated) for patients with hand OA against no use of any orthosis. We excluded studies with no orthosis-free

Figure 2: Graphical representation of results of NA signals. The Y axis represents the normalised amplitude of specific signals; the X axis represents
the categorical variable of ON and OFF phases of contraction.

Figure 1: Graphic synchronisation of ultrasound (ECO) and external perineal pressure.
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comparator. VAS pain, grip and pinch strength were the main outcomes, a random effects generic inverse variance meta-
analysis was carried out to determine the overall effectiveness of using orthoses for hand OA based on these three out-
comes. Publication bias was assessed using Egger’s test, trim and fill analysis, and visualized using funnel plots. Risk of bias
was assessed using the RoB2 tool.

Results: A total of 538 relevant citations were identified in the databases. Following removal of 119 duplicates, exclusion of
328 citations in the initial screening, and 81 articles in full text review, a total of 10 studies published from 2009 to 2022 were
included in our analysis (Figure 1), providing data on a total of 1142 patients with hand OA (78% women), randomized to
receive treatments either with (532) or without (507) use of hand orthoses, and followed up for a duration of 4 to 48 weeks
(mean = 16.1, SD = 12.8). VAS pain was reported in 8 studies, and pinch and grip strength were reported in 7 and 6 studies,
respectively. The AUSCAN pain index data were used to substitute VAS pain in one study, thus yielding an analysis of sub-
jectively reported pain data from 9 studies. We found a significant reduction in reported VAS pain when using orthoses
(Mean Difference = -12.2, 95%CI [-21.9; -2.5]; Figure 2), and there was a considerable heterogeneity among studies (I2 =
89%, p < 0.01). Grip strength significantly increased by 15.7N (95% CI [5.7; 25.7], I2 = 27%, p = 0.23; Figure 3), whereas
no significant difference was observed for the change of pinch strength between the two groups (Mean Difference = 6.7N,
95% CI [-0.2; 13.6], I2 = 96%, p < 0.01; Figure 4). Publication bias was non-significant (Egger’s p > 0.05) for all three out-
comes, with trim and fill analysis suggesting the possibility of few unpublished studies with non-significant results. Four of
the included studies had high overall risk of bias, 3 raised some concerns, and three were at low risk.

Figure 1. PRISMA flowchart depicting the literature selection process.
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Conclusion: The published literature indicates that provision and use of hand orthoses for patients with hand OA may be an
effective way to reduce pain and improve grip strength. Our meta-analysis supports the possibility of achieving clinically sig-
nificant reduction in pain scores and increase in grip strength. However, given the limited number of identified high quality
studies, further research is necessary to more accurately determine the effectiveness of hand orthoses.

Disclosure: N. Alhammadi: None; H. Alqahtani: None; B. Hakobyan: None.

Abstract Number: 1184

Sustained Clinical Effects After a Single Intra-articular Injection of PCRX-
201 for Moderate-to-Severe Osteoarthritis of the Knee

Stanley Cohen1, Philip G Conaghan2, Marc Hochberg3, Alan Kivitz4, Nino Joy5, Derek Jackson5, Masato Nakazawa5, Mary
DiGiorgi5 and Jonathan Slonin5, 1Metroplex Clinical Research Center, dallas, TX, 2Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom, 3University of Maryland School of Medicine, Baltimore, MD, 4Altoona Center for
Clinical Research, Duncansville, PA, 5Pacira BioSciences, Inc., Tampa, FL
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis of the knee (OAK) is a common and severe disease. Current treatments provide tem-
porary pain relief, demonstrating unmet need. PCRX-201 is a high capacity, nonintegrating, nonreplicating adenovirus sero-
type 5 vector for IA injection in patients with OAK. In response to local inflammation, PCRX-201 expresses interleukin-1
receptor antagonist, an inhibitor of interleukin-1 signaling, under control of an inducible promotor to reduce pain and disabil-
ity and potentially slow structural progression. This open-label phase 1 trial (NCT04119687) investigated the safety and effi-
cacy of PCRX-201 and is currently in long-term follow-up.

Methods: Participants aged 30-80 years (N=72) with OAK (Kellgren/Lawrence [K/L] grade 2-4) satisfying ACR criteria were
eligible. The first cohort received ultrasound-guided IA injection of PCRX-201 in the target knee at 1 of 3 doses (n=36). To
explore the benefit of immune modulation to maximize vector tolerability and transduction, the second cohort received pre-
treatment with IA methylprednisolone 40 mg immediately before PCRX-201 administration at the same doses (n=36). We
report adverse events (AEs); efficacy outcomes, including WOMAC index pain score (WOMAC-A), stiffness score
(WOMAC-B), and Knee Injury and Osteoarthritis Outcome Score (KOOS); and radiographic changes and MRI changes up
to 104 weeks.

Results: No procedure- or treatment-related serious AEs were reported. Dose-related index knee effusion was the most
commonly reported AE, occurring less frequently in the pretreated (13/36 [36%]) versus the not pretreated cohort (22/35
[63%]) as observed. Pain and function benefits were observed at all doses and across both cohorts, with the greatest
improvements in the pretreated cohort (Figure 1); subsequent results focus on this cohort. In the pretreated cohort, the least
squares mean (LSM) improvement from baseline was 3.3-4.4 of 10 points (48%-65%) for WOMAC-A (Figure 1A); and
3.7-5.0 points (53%-72%) for WOMAC-B. LSM improvements from baseline in KOOS were similar (Figure 1B). Across
doses in the pretreated cohort, pain response (defined as ≥50% reduction in WOMAC-A from baseline) was observed as
early as 2-8 weeks after administration by >40% of participants and by 16 weeks in >70% of participants (Figure 2A). Partic-
ipants in the pretreated cohort with K/L grade 3 or 4 had LSM reductions from baseline in WOMAC-A of 3.7 and 3.5 points,
respectively (both 54% improvement), while those with K/L grade 2 had an LSM reduction of 5.5 points (81% improvement;
Figure 2B). Structural assessment at week 104 demonstrated that disease progression with PCRX-201 did not differ signif-
icantly from expected natural progression; however, longer follow-up is needed.

Figure 1. LSM change from baseline for (A) WOMAC-A pain and (B) KOOS across 3 doses in the pretreated cohort through week 104.
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Conclusion: A single IA injection of PCRX-201 in the index knee had an acceptable safety profile with improvements in pain
across K/L grades to 104 weeks, indicating sustained clinical efficacy. From these data, future studies will employ steroid
pretreatment. These results support further investigation of PCRX-201 in OAK in randomized, double-blind, active-
controlled studies planned for 2025.

Disclosure: S. Cohen: Amgen, 2, Pacira BioSciences, Inc., 5; P. Conaghan: AbbVie, 2, 6, Eupraxia Pharmaceuticals,
2, Galapagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck, 2, Moe-
bius, 2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2;M. Hochberg: Pacira BioSci-
ences, Inc., 2; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific
ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen,
2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,
2, UCB, 2, 6, XBiotech, 2; N. Joy: Pacira BioSciences, Inc., 3, 11; D. Jackson: Pacira BioSciences, Inc., 3, 11;
M. Nakazawa: Pacira BioSciences, Inc., 3, 11; M. DiGiorgi: Pacira BioSciences, Inc., 3, 11; J. Slonin: Pacira BioSci-
ences, Inc., 3, 11.

Abstract Number: 1185

Walking Is Associated with Less Knee Pain: A Cross-sectional Study from
the Osteoarthritis Initiative

Sydney Tran1, Jeffrey Driban2, Timothy McAlindon3, Andrea Kriska4, Bonny Rockette-Wagner4, Charles Eaton5, Marc
Hochberg6, Kent Kwoh7, Michael Nevitt8 and Grace Lo9, 1Baylor College of Medicine, Houston, 2University of
Massachusetts Chan Medical School, Worcester, MA, 3University of Massachusetts Chan Medical School, Worcester,
4University of Pittsburgh, Pittsburgh, PA, 5Warren Alpert Medical School of Brown University, Providence, RI, 6University
of Maryland School of Medicine, Cambridge, MD, 7University of Arizona, Tucson, AZ, 8University of California, San
Francisco, San Francisco, CA, 9Baylor College of Medicine / MEDVAMC, Houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 2. (A) LSM % responders for WOMAC-A pain across 3 doses and (B) LSM change from baseline for WOMAC-A pain across Kellgren/
Lawrence grades through week 104 in the pretreated cohort.

2413

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose:Osteoarthritis (OA) is the most common form of arthritis, with the knee being the most common joint
involved. Exercise is a leading non-pharmacological treatment for OA. Walking is an easy, inexpensive, and readily available
form of exercise. We aimed to evaluate the relationship of walking for exercise with prevalence of symptomatic knee OA in
the Osteoarthritis Initiative (OAI), a community-based cohort that was not recruited based on walking status.

Methods: This is a retrospective cross-sectional study of OAI participants using knee x-ray readings, symptom assess-
ments, and completed lifetime physical activity surveys defining walking status. All participants were asked to report if they
walked for exercise during each of 4 periods in their life – ages 12-18, 19-34, 35-49 and >50 years old at the 96-month
OAI follow-up visit. Participants were considered “walkers” if they walked for exercise (at least 10 times for at least
20 minutes per day). Further questions ascertained how many years, months, and times they participated to determine
activity level, which was then divided into three tertiles of frequency (low, middle, high). Frequent knee pain (i.e., pain on most
days of the past 30 days) was ascertained and PA semi-flexed knee radiographs were scored for Kellgren-Lawrence
(KL) grade (0-4) at the 48-month follow-up visit. Radiographic OA (ROA) was defined as KL score ≥ 2. Symptomatic radio-
graphic OA (SOA) required at least one knee with both ROA and frequent knee pain. Anyone with a total knee replacement
was classified as having all outcomes. Logistic regression analyses were performed with walking for exercise as the predic-
tor (over a lifetime and over each of the four age ranges). The outcomes were frequent knee pain, ROA, and SOA; presented
crudely and then adjusted for age and sex.

Results: There were 2,607 participants, of which, 56% were female, the mean age was 64.3 (SD 9.0) years old, and the
mean body mass index was 28.5 (SD 4.9) kg/m2. Eighty-one percent of the participants reported walking for exercise at
some point in their lifetime. The frequency of walking for exercise increased with increasing age range. The most robust find-
ings were in the group who walked for exercise when they were ages 50 and older as it related to frequent knee pain and
SOA, with adjusted ORs of 0.76 (95% CI 0.64-0.91) and 0.70 (0.58-0.85) respectively (Tables 1 and 3).
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Conclusion: In a cohort not recruited based on walking status, those in the 50 and older age range were less likely to have fre-
quent knee pain and SOA, suggesting that those who walk are less likely to have knee symptoms. The more contemporaneous
the activity is, the stronger the association is for walkingwith less knee pain, with or without kneeOA. Findings from our study sup-
port that walking is potentially beneficial. Additional clinical trials are needed to confirm the effects of walking on knee health.

Disclosure: S. Tran: None; J. Driban: None; T. McAlindon: None; A. Kriska: None; B. Rockette-Wagner: None;
C. Eaton: None; M. Hochberg: None; K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene,
12, Independent Data Monitoring Committee, Mindera, 5; M. Nevitt: None; G. Lo: None.

Abstract Number: 1186

Intra-articular Corticosteroid Injections for Knee Osteoarthritis: Does the
Dose Matter?

Neenu Sukumaran1 and John Waterman2, 1University of Connecticut, Avon, CT, 2Veterans Administration,
Simsbury, CT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Intra-articular(IA) corticosteroid injections for knee osteoarthritis (OA) have been performed for over
60 years. However, the appropriate dose of IA corticosteroids has not been determined. To determine if the dose of Triam-
cinolone acetonide (TA) used in IA injections for the treatment of knee OA made any significant difference in the patient out-
comes, we studied the effects of 10 mg vs 20 mg vs 40 mg of TA intra-articular injections in knee OA.

Methods: This was a blinded, randomized controlled trial conducted in 30 symptomatic knee OA Veterans Administration
patients. The subjects were 1:1:1 randomized to receive 10 mg, 20 mg or 40 mg of TA into the affected knee. The primary
outcome was the 6- week difference from baseline in the modifiedWestern Ontario and McMaster Universities Osteoarthritis
index (WOMAC). Inclusion criteria were age 45-95; Kellgren and Lawrence ( K&L) grade 2-4; visit for unilateral knee joint
injection. Exclusion criteria were bilateral knee injections; history of inflammatory arthritis; history of joint injections within
the last 12 weeks; knee surgery within past 6 months; local infection. Adverse events were recorded.

Results: Baseline characteristics were similar between the 3 groups. The average age of patients in the 10 mg group was
72.66 years (45-86 years), 20 mg group was 74 years (49-92 years) and the 40 mg group was 68.63 years (46-86). BMI
was comparable between the 10 mg, 20 mg and 40 mg groups with values of 33.7 kg/m2, 31.7 kg/m2, and 31.05
kg/m2, respectively. K&L scores ranged between 2-4 with an average score of 2.77 in the 10 mg group, 2.8 in the 20 mg
group, and a slightly lower average of 2.45 in the 40 mg group. The 6-week WOMAC score compared to the baseline
showed an average of 6.07 percentage points decrease in the 10 mg group (-34.37 to 27.97), 9.56 percentage point
decrease in the 20 mg group (-18.75 to 42.71) and 29.29 percentage point decrease in the 40 mg group(-9.38 to 87.47).

Conclusion: IA corticosteroid dose of 40 mg of TA was found to be superior in improving knee OA symptoms when com-
pared to the 10 mg and the 20 mg TA dose with an average improvement in WOMAC by 29.29 percentage points in the
20 mg TA dose group compared to 6.07 percentage point improvement in the 10 mg TA dose group and 9.56 percentage
point improvement in the 20 mg TA dose group.
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Disclosure: N. Sukumaran: None; J. Waterman: None.

Abstract Number: 1187

Association of Depressive Symptoms and Multiple Joint Osteoarthritis
with Pain Outcomes in the WE-CAN Trial

Natalie Allcott1, Stephen Messier2, Shannon Mihalko2, Jeffrey Katz3, Paul DeVita4, David Hunter5, Sara Quandt6,
Carolina Alvarez7, Leigh Callahan8 and Amanda Nelson1, 1University of North Carolina at Chapel Hill, Chapel Hill, NC,
2Wake Forest University, Winston Salem, NC, 3Brigham and Women’s Hospital, Brookline, MA, 4Eastern Carolina
University, Greenville, 5Sydney Musculoskeletal Health, University of Sydney, St Leonards, New South Wales, Australia,
6Wake Forest University, Winston-Salem, 7University of North Carolina at Chapel Hill, Miami, FL, 8University of North
Carolina Thurston Arthritis Research Center, Chapel Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The Weight-loss and Exercise for Communities with Arthritis in North Carolina (WE-CAN) trial was a
community-based, pragmatic randomized clinical trial in men and women aged 50 years or older with symptomatic knee
osteoarthritis and overweight or obesity. It established the efficacy of diet and exercise interventions on reduction in pain
from knee osteoarthritis over 18 months (PMID 36511925). Previous studies noted depression and MJOA are associated
with increased pain from knee osteoarthritis. This secondary analysis aimed to determine whether depressive symptoms
and multiple joint osteoarthritis (MJOA) at baseline were associated with knee pain response in all WE-CAN trial participants.

Methods: WE-CAN participants with WOMAC pain score available at 18-month follow-up, 10 item Centers for Epidemio-
logical Studies Depression Scale (CES-D-10), and MJOA available at baseline defined the sample. Depressive symptoms
were defined as a CES-D-10 score ≥ 8, and MJOA as 2 or more joint types (knees, hips, fingers, spine, ankles, or other) from
“self-reported arthritis of any joint” in the medical history questionnaire. Multiple linear regression was used to model change
in WOMAC pain score (on 0-20 scare, minimum clinically important difference 1.6) adjusting for clinically relevant covariables
including age, sex, race (White, Black, or Other), education (High School or less, Voc / Some College, or Bachelors or More),
BMI, baseline WOMAC score, and treatment arm (Diet and Exercise or Successful Aging) to produce betas (β) and 95%
confidence intervals (95% CI) for depressive symptoms and MJOA.

Results: Overall, 638 WE-CAN participants had complete data for this analysis (23.4% Male, 69.6% White, mean age 65.2
+/-7.7, mean BMI 36.3 +/- 6.4, and 51.3% in D+E group). Of these, 160 (25%) participants had a CES-D-10 score ≥8, and
318 (50%) participants reported pain in ≥2 joint types. Depressive symptoms were significantly associated with a worsening
in WOMAC pain of 0.9 (0.2-1.6) from baseline to follow-up (Table 1). The confidence interval for this change in WOMAC pain
includes the MCID of 1.6. There was no evidence of an association between MJOA and change in WOMAC pain.

Conclusion: Participants in the WE-CAN trial with depressive symptoms at baseline, but not MJOA, were found to have
higher WOMAC pain scores at follow-up. These results denote the importance of depressive symptoms screening as those
participants may not have comparable benefits from interventions. Further investigation of interventions targeting depression
in addition to diet and exercise may offer additional benefit to patients with symptomatic knee OA and depressive
symptoms.
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Disclosure: N. Allcott: None; S. Messier: None; S. Mihalko: None; J. Katz: None; P. DeVita: None;D. Hunter: Novar-
tis, 2, TLC, 2; S. Quandt: None; C. Alvarez: None; L. Callahan: None; A. Nelson: MedScape Education,
6, NestleHealth, 6.

Abstract Number: 1188

High Risk of Stroke in Men with Joint Prosthesis Due to Osteoarthritis:
The Prospective STRAMBO Study

MAXIME AUROUX1, PAWEL SZULC2 and ROLAND CHAPURLAT1, 1Hospices Civls de Lyon, LYON, Rhone-Alpes, France,
2INSERM U1033, LYON, Rhone-Alpes, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Osteoarthritis (OA) and cardiovascular disease share risk factors. The impact of OA on cardiovascu-
lar and especially cerebrovascular outcomes is still debated. Our aim was to assess the association between OA and the risk
cardiovascular or cerebrovascular events in a cohort of older men followed prospectively for 8 years.

Methods: The STRAMBO study has involved men aged 60 to 87 years at baseline. We examined the relationship between
joint replacement due to OA before baseline and incident cardiovascular events. Major adverse cardio- and cerebrovascular
event (MACCE) – were defined as an acute coronary syndrome (ACS), stroke or sudden death probably of cardiovascular
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origin. ACS comprised myocardial infarction, cardiac arrest and unstable angina necessitating emergency intervention. The
association between OA and the risk of outcomes was assessed using a Cox model adjusted for age, BMI, occupational
physical activity, smoking, ischaemic heart disease, hypertension, abdominal aortic calcification, treatment with statins,
treatment with vitamin K antagonists. Other potential relevant confounders such as diabetes mellitus or low leisure physical
activity were not included in the model because they were not significant predictors.

Results: The mean age and BMI of 816 men were 72 years and 27.6 kg/m2. Among them, 49 men reported joint replace-
ment due to OA at baseline (18 knees, 30 hips, 6 shoulders, 6 men had two joint replacements). Men who had joint replace-
ment were older (76.6 vs 71.8 years, p< 0.001) and heavier (29.6 vs. 27.5 kg/m2, p< 0.001). They more often self-reported
high occupational physical activity, ischaemic heart disease, diabetes mellitus, and the treatment with beta blockers (signif-
icant after adjustment for age).

During the follow-up, 90men had incident MACCE, with a median [interquartile range] follow-up time to event of 51.6 months
[27.5; 71.0]. Men who sustained incident MACCE were at baseline older (75.2 vs. 71.8 years, p< 0.01). They more often self-
reported high occupational physical activity, ischaemic heart disease, diabetes mellitus (significant after adjustment for age).
The risk of MACCE in men with joint replacement was higher compared with the controls (HR = 3.12, 95%CI 1.74 – 5.58, p<
0.001). Men with OA had increased HR for stroke (n = 38) of 4.94 (95%CI: 1.96; 12.42, p< 0.001) with a median follow-up
time to event of 51.0 month [23.3; 72.9].

2419

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



We did not observe such an association for ACS (n = 50, HR = 1.30, 95%CI: 0.49; 3.40, p=0.60) or for myocardial infarction
(n = 29, HR = 1.35, 95%CI: 0.39; 4.68, p=0.64).

Finally, 116 men reported major elective surgery due to other reason than OA during the follow-up. Their risk of MACCE was
not increased compared to patients who did not report major surgery (HR=1.03, 95%CI: 0.42-2.55, p=0.95), suggesting
that the association we observe is not mediated by surgical risks.

Conclusion: Late-stage OA, defined by joint replacement, was associated with a higher risk of stroke in a prospectively
followed cohort of men, after adjustment for relevant confounders. As our results suggest an association between
severe OA and the risk of stroke, cerebrovascular risk assessment could be considered in the management of patients
with severe OA.

Disclosure: M. AUROUX: None; P. SZULC: None; R. CHAPURLAT: None.

Abstract Number: 1189

Certain Dosages of Fasinumab Provides Superior Benefits over Placebo in
Mitigating Osteoarthritis Symptoms Albeit at Increased Health
Detriments: A Systematic Review and Meta-Analysis

Muhammad Sohaib Khan1, Wania Moeen2, Umm E Salma Shabbar Banatwala2, Muhammad Usman2, Umar Mahmood2,
Syed Ashad Ahmed Fatmi2, Syed Muhammad Muneeb Akhtar2, Hania Shahzad3, Muhammad Talal Ibrahim4, Nisar
Ahmed5, Badaruddin Sahito2 and Muhammad Sohaib Asghar6, 1Dow University of Health Sciences, Karachi, Pakistan,
2Dow University of Health Sciences, Karachi, Sindh, Pakistan, 3UC Davis Health, Sacramento, CA, 4The Ohio State
University Wexner Medical Center, Columbus, OH, 5Rapido’s Clinica Familiar, Chicago, 6AdventHealth, Sebring, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fasinumab, a newly developed anti-nerve growth factor monoclonal antibody, is currently under
investigation for its potential to alleviate symptoms in osteoarthritis patients. This meta-analysis aims to analyze the efficacy
and safety of Fasinumab compared to placebo in osteoarthritis patients.

Methods: PubMed (MEDLINE), Cochrane CENTRAL, ClinicalTrials.gov, and Google Scholar were searched for double-
blinded Randomized Control Trials (RCTs) comparing Fasinumab with placebo till February 2024. Primary outcomes were
WOMAC pain, WOMAC function, and Patient Global Assessment (PGA) scores. Cochrane Risk of Bias 2 was used for qual-
ity assessment. Statistical analysis was carried out using a Random Effects model. Subgroups based on dosages were
also made.

Results: Six RCTs involving 9,429 participants were included. At 16 weeks, 1 mg Subcutaneous (SC) Every four weeks
(Q4W), 1 mg SC Every eight weeks (Q8W), and 3 mg SCQ4W showed a greater statistically significant reduction in WOMAC
pain and function scores compared to placebo. However, according to minimal clinically important differences (MCIDs), only
1mg SC Q4W and 3mg SC Q4W may provide clinically meaningful reductions in WOMAC pain ([MD: -1.05, (95% C.I. -1.32
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Figure 1. Forest plot of comparison: Fasinumab vs Placebo, outcome: Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
Pain at 16 weeks. SC, Subcutaneous; Q4W, Every Four Weeks; Q8W, Every Eight Weeks; mg, milligrams.

Figure 2. Forest plot of comparison: Fasinumab vs Placebo, outcome: Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
Function at 16 weeks. SC, Subcutaneous; Q4W, Every Four Weeks; Q8W, Every Eight Weeks; mg, milligrams.

Figure 3. Forest plot of comparison: Fasinumab vs Placebo, outcome: Patient Global Assessment (PGA) at 16 weeks. SC, Subcutaneous; Q4W,
Every Four Weeks; Q8W, Every Eight Weeks; mg, milligrams.
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to -0.78), p< 0.00001, I2=28%] and [MD: -1.16, (95% C.I. -1.58 to -0.75), p< 0.00001, I2=0%], respectively) and function
scores ([-1.05 (95% C.I. -1.32 to -0.79), p< 0.00001, I2=20%] and [MD: -1.24, (95% C.I. -1.65 to -0.83), p< 0.00001,
I2=0%], respectively) more than placebo. A 1 mg SC Q4W dosage regimen is also favored over a placebo in improving
PGA scores at 16 weeks. However, Fasinumab use increases the risk of adverse events, including Joint-replacement sur-
gery and Adjudicated Arthropathy.

Conclusion: Specific Fasinumab dosages showed greater efficacy in alleviating pain and improving function and PGA
scores compared to placebo. However, Fasinumab use may be associated with increased health detriments, such as
increased risk of adjudicated arthropathy and all-cause joint replacement.

Disclosure: M. Khan: None;W.Moeen: None;U. Shabbar Banatwala: None;M. Usman: None;U.Mahmood: None;
S. Ahmed Fatmi: None; S. Muneeb Akhtar: None;H. Shahzad: None;M. Ibrahim: None;N. Ahmed: None; B. Sahito:
None; M. Asghar: None.

Abstract Number: 1190

Cross-sectional Associations Among Sonographic and Radiographic
Features and Symptoms Scores in a Population-Based Cohort

Katherine Yates1, Carolina Alvarez2, Sahar Sawani3, Liubov Arbeeva4, Todd Schwartz5, Serena Savage-Guin6, Jordan
Renner7, Catherine Bakewell8, Minna Kohler9, Janice Lin10, Jonathan Samuels11 and Amanda Nelson3, 1University of
North Carolina Medical Center, Chapel Hill, NC, 2University of North Carolina at Chapel Hill, Miami, FL, 3University of
North Carolina at Chapel Hill, Chapel Hill, NC, 4University of North Carolina, Chapel Hill, Carrboro, NC, 5University of
North Carolina-Chapel Hill, Chapel Hill, NC, 6Thurston Arthritis Research Center, University of North Carolina at Chapel
Hill, Chapel Hill,, Chapel Hill, NC, 7Thurston Arthritis Research Center, University of North Carolina at Chapel Hill, Chapel
Hill, NC, 8Intermountain Healthcare, Salt Lake City, UT, 9Massachusetts General Hospital, Boston, MA, 10Stanford
University, Palo Alto, CA, 11NYU Langone, Rye Brook, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultrasound (US) allows for visualization of features of knee osteoarthritis (KOA) including osteo-
phytes, meniscal extrusion, synovitis, and cartilage damage. The current analysis aimed to determine the association of fea-
tures of KOA on US with patient reported symptoms and radiographic KOA (rKOA).

Methods: Data were from participants in the population-based Johnston County Health Study, who provided demographic
information, symptomatic assessments, and imaging. Self-reported pain, aching or stiffness (PAS, 0-3, none to severe) was
assessed on most days of any one month in the past 12 months. Posteroanterior semi-flexed radiographs were read for
Kellgren Lawrence Grade (KLG) by an expert musculoskeletal radiologist (JBR). Standardized knee US images were
obtained by a trained sonographer (SSG). Each set of images was read independently by 2 randomly selected expert
readers (CJB, MJK, JL, JS); discrepancies were adjudicated by a 3rd independent reader. Knee outcome definitions
included any knee PAS, at least moderate severity PAS, rKOA (KLG≥2), severe rKOA (KLG≥3), and symptomatic KOA
(sxKOA, rKOA and any PAS).
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We fitted logistic regression models to test the associations (adjusted odds ratios and 95% confidence intervals)
between each US feature and KOA outcomes. Models were adjusted for age, sex, race, ethnicity, BMI, education,
Charlson comorbidity index, and history of knee injury. Models were defined at the knee level so that generalized esti-
mating equations were used to account for within-person correlation between knees. Effect modification between all
covariables and US features was assessed using two-way interaction terms at a 0.05 alpha level and reported in strat-
ified models.

Results: A total of 499 individuals (35% men, 26% Black, 9% Hispanic, mean age 55 [range 35-70] years, mean BMI
33 kg/m2, and 51% with < college degree) with 983 knees, 313 (31%) of which had rKOA, were included. Cartilage damage
and the presence of effusion/synovitis were the most frequent features of KOA on US (Table 1). Additionally, 37% had an
effusion, 13-18% had meniscal extrusion/damage, and 11% had calcium crystal deposition.

Large medial or lateral osteophytes or popliteal cysts were associated with any and at least moderate PAS (Table 2). Osteo-
phytes, both medial and lateral, were strongly associated with rKOA, severe rKOA, and sxKOA. Smaller magnitude associ-
ations were observed with the presence of effusion/synovitis, cartilage damage, and popliteal cysts (Table 3).

Stratified models revealed a strong association between medial osteophytes and sxKOA for both men and women. Associ-
ations between lateral osteophytes and sxKOA appeared stronger in younger participants. Associations between effusion
and rKOA, meniscal extrusion and PAS, and cartilage damage or popliteal cyst and severe rKOA, appeared stronger in
men than in women (data not shown).

Descriptive statistics of features of knee osteoarthritis seen on ultrasound. US=ultrasound; GS=gray scale; CPD=color power Doppler.
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Conclusion: The presence of effusion/synovitis and osteophytes on US are commonly seen in KOA and strongly associated
with higher KLG and patient reported symptoms. These US features can be assessed at bedside for the evaluation of KOA
symptoms. It remains to be determined how these features may progress over time and their longitudinal impact on patient
symptoms.

Logistic regression modeling log odds of each knee outcome and its association with each US feature, separately, using
GEE for within-person correlation between knees. Each model adjusts for age, sex, race, ethnicity, BMI, education, CCI,
and knee injury. Shown BOLD when significant at 0.05 level. US=ultrasound; radiographic knee osteoarthritis (rKOA);
sxKOA=symptomatic KOA; KLG= Kellgren Lawrence Grade; PAS=pain, aching or stiffness; OR=odds ratio; GS=gray scale;
CPD=color power Doppler; ne=not estimable for cells with <5 counts.

Logistic regression modeling log odds of each knee outcome and its association with each US feature, separately, using GEE for within-person
correlation between knees. Each model adjusts for age, sex, race, ethnicity, BMI, education, CCI, and knee injury. Shown as BOLD when signifi-
cant at 0.05 level. US=ultrasound; PAS=pain, aching or stiffness; OR=odds ratio; GS=gray scale; CPD=color power Doppler; ne=not estimable for
cells with <5 counts.
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Disclosure: K. Yates: None; C. Alvarez: None; S. Sawani: None; L. Arbeeva: None; T. Schwartz: None; S. Savage-
Guin: None; J. Renner: None; C. Bakewell: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, 6, Janssen,
2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6;M. Kohler: Janssen, 12, medical advisory board, Novartis, 12, medical advi-
sory board, Setpoint Medical, 5, Springer Publications, 9; J. Lin: None; J. Samuels: None; A. Nelson: MedScape Edu-
cation, 6, NestleHealth, 6.

Abstract Number: 1191

Discordant Associations Among Chronological and Biological Age with
Multi-joint Osteoarthritis and Symptom Burden: The Johnston County
Health Study

Liubov Arbeeva1, Yvonne Golightly2, Cameron Kurz3, Matlock Jeffries4, Virginia Kraus5, Richard Loeser6, Duncan
Lascelles7 and Amanda Nelson3, 1University of North Carolina, Chapel Hill, Carrboro, NC, 2University of Nebraska
Medical Center, Omaha, NE, 3University of North Carolina at Chapel Hill, Chapel Hill, NC, 4Oklahoma Medical Research
Foundation, Oklahoma City, OK, 5Duke University, Durham, NC, 6University of North Carolina, Chapel Hill, NC, 7North
Carolina State University, Raleigh, NC
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Biological age (BA) may be superior to chronological age (CA) in predicting mortality and age-
related conditions such as diabetes and cognitive/functional decline (PMID35715611), as well as osteoarthritis (OA). This
study used measures of BA to estimate features of “accelerated aging” and associated these measures with multiple joint
OA (MJOA) prevalence and pain.

Methods: We used data from participants with and without OA enrolled in a substudy of the population-based Johnston
County Health Study (JoCoHS) aiming to identify biomarkers predictive of MJOA development. Radiographic MJOA
(rMJOA) was defined two ways: continuous number of unique joint sites involved (possible range 0-7, Table 1) and binary
(presence = 3+ joint sites). Symptom severity was calculated as a sum of the pain/aching/stiffness scores at each joint
(0-3, none-severe) using a map that included a graphical representation of 23 joints.

Six biomarkers collected routinely in clinical settings (i.e., albumin, alkaline phosphatase, hemoglobin A1c [HbA1c], gamma-
glutamyl transpeptidase [GGT], and systolic/diastolic blood pressure) available in both the JoCoHS and the 3rd National Health
and Nutrition Examination Survey (NHANES III, used to train our models), were analyzed. Klemera-Doubal method BA (KDM,
PMID16318865) was calculated for each participant and age acceleration was calculated as the difference between BA and
CA (i.e., KDM BA minus CA). Homeostatic dysregulation (HD, PMID23376244) was computed relative to a reference sample
(i.e., non-pregnant, non-obese NHANES participants < 30 years). Regression models adjusted for sex and body mass index
(BMI) were used to examine the association of KDM BA, HD, and CA with MJOA and symptom severity.

Results: One hundred JoCoHS participants (63% men, 33% Black, 13% Hispanic; mean age 56 ± 10 years (range 35-70),
mean BMI 34 kg/m2) were included. One in 5 (21%) participants had rMJOA; mean number of painful joints was 8 (SD=6).

The mean KDM BA was 52 “years” (SD=11, range 28-82). The mean KDM acceleration was -4 (SD=9, range -23 to 22).
Mean HD was 3.0 (SD=1.0, range 1-7, higher values represent greater deviation from reference). KDM was more closely
correlated to chronological age (r=0.62) than was HD (r=0.15).

Unadjusted associations of biological (KDM, KDM acceleration, and Homeostatic Dysregulation) and chronological age measures with the number
of joint sites with osteoarthritis (range 0-7) by sex in Johnston County Health Study; KDM: Klemera-Doubal Method.
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In the multivariate regression models (Table 1), CA and KDM BA were associated with rMJOA (CA: OR=3.8 per 5 years,
95% CI [2.1-7.8]; KDM BA: 1.4 [1.1-1.9]) and number of joint sites with OA, while age acceleration and HD were not asso-
ciated with rMJOA. In contrast, while there was no association between CA and symptom severity, KDM BA, age accelera-
tion, and HD were all statistically significantly associated with higher symptom severity. Scatterplots (Fig1 and Fig2) show
unadjusted associations between age variables and the corresponding outcomes.

Conclusion: In regression models, CA was associated with rMJOA, but not with symptoms. BA measures were associated
with increased symptom burden, while the association with rMJOA was less strong or not statistically significant. Our future
work will add additional advanced biomarkers to this dataset to further understand the potential mechanisms underlying
these associations.

Disclosure: L. Arbeeva: None; Y. Golightly: None; C. Kurz: None; M. Jeffries: None; V. Kraus: None; R. Loeser:
None; D. Lascelles: None; A. Nelson: MedScape Education, 6, NestleHealth, 6.

Unadjusted associations of biological (KDM, KDM acceleration, and Homeostatic Dysregulation) and chronological age measures with symptom
severity (range 0-69) by sex in Johnston County Health Study; KDM: Klemera-Doubal Method.
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Abstract Number: 1192

Relationship Between Measures of Fat Mass and Knee Osteoarthritis
Incidence: The Multicenter Osteoarthritis (MOST) Study

Kristine Godziuk1, Sarah Tilley2, mike LaValley3, Douglas Kiel4, Michael Nevitt5, C.E. Lewis6, James Torner7 and Tuhina
Neogi2, 1University of Alberta, Edmonton, AB, Canada, 2Boston University Chobanian & Avedisian School of Medicine,
Boston, MA, 3Boston University School of Public Health, Arlington, MA, 4Hebrew SeniorLife and Department of Medicine
Beth Israel Deaconess Medical Center and Harvard Medical School, Boston, MA, 5UCSF, Orinda, CA, 6University of
Alabama at Birmingham, Birmingham, AL, 7University of Iowa, Iowa City

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Obesity [defined by body mass index (BMI) ≥30 kg/m2] is an established risk factor for incident
radiographic knee OA (ROA). However, the relative contributions to ROA risk from increased joint load with higher body
weight or systemic inflammation related to adipokines from excess fat mass (FM) are not well understood. We aimed to eval-
uate the extent to which ROA risk differs by FM for a given BMI or weight category in a longitudinal cohort to disentangle the
effects of overall body mass from the potential effects of relative FM itself.

Methods: We included participants from the Multicenter Osteoarthritis Study (MOST), a NIH-funded longitudinal cohort of
individuals with or at-risk for knee OA, who had DXA-measured body composition and were free of ROA at baseline [defined
as Kellgren-Lawrence (KL) grade <2]. Incident ROA was identified by knee replacement or ROA (KL grade ≥ 2) occurring

Table 1. Description of study sample Values are reported as mean (standard deviation) unless otherwise indicated Abbreviations: BMI = body
mass index, ROA = radiographic knee osteoarthritis
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over 7 years in those free of baseline ROA. We stratified the sample by sex, and then created sex-specific BMI categories
(i.e., < 25, 25-29.9, 30-34.9, ≥35 kg/m2). Within each BMI category, we computed %FM quartiles. We evaluated the relation
of %FM quartiles (lowest quartile as referent) within each BMI category to risk of incident ROA using modified Poisson
regression, adjusting models for age. We also evaluated for linear test for trend of increasing FM within BMI categories,
and conducted sensitivity analyses examining incident ROA risk within categories of body weight (i.e., < 70, 70-79.9,
80-89.9, and ≥90 kg in females; < 90, 90-99.9, ≥100 kg in males).

Results: We included a total of 1611 people who had at least one knee free of ROA at baseline (2646 knees), mean age
61.7 years, 60% female, mean BMI 29.6 kg/m2 (Table 1). Incident ROA developed in 27.6% of participants over 7 years
of follow-up. No differential risk of incident ROA was found by FM quartile within BMI categories (Figure 1). An exception
was found among females with BMI 30-34.9 kg/m2, where those in the highest quartile of FM had 1.46 times the risk of inci-
dent ROA compared with the lowest quartile (adjusted RR 1.46, 95%CI 1.01-2.1). There were no significant linear trends in
any of the BMI categories. Similar patterns were noted with weight categories (Figure 2).

Conclusion: Overall, higher fat mass within BMI or weight categories was not associated with increased risk for incident
ROA. This suggests that total mass is likely more important for risk of ROA, primarily acting as a load contributor rather than
metabolic influence from relative FM. Based upon these data, fat mass itself did not appear to increase risk of incident ROA
substantially beyond risk conferred by BMI or body weight itself.

Figure 1. Risk ratios for incident radiographic knee osteoarthritis by percent fat mass quartiles* within BMI categories in females and males,
adjusted by age. *Quartile 1 (lowest fat mass) was the reference for comparisons between quartiles 2,3, and 4 (highest fat mass) Error bars show
95% confidence intervals (CI) for risk ratios. BMI = body mass index, FM = fat mass, ROA = radiographic knee osteoarthritis, RR = risk ratio
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Disclosure: K. Godziuk: None; S. Tilley: None; m. LaValley: None; D. Kiel: None; M. Nevitt: None; C. Lewis: None;
J. Torner: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1193

Ultrasound-Guided Corticosteroid Injection versus Iontophoresis in
Rhizarthrosis: A Prospective Comparative Multicentric Study

Olga Rusinovich1, Andrea Liso Andrino2, Maria Concepcion Sanchez3, Pilar Navarro Alonso4, Miguel CantalejoMoreira5,
ALBERTO DIAZ OCA4, Pablo Navarro Palomo6, Maria Machattou7, Maria Alonso de Francisco3, Carlota Navarro Joven8,
Alejandro Martinez Rodado3, laura Ramos Ortiz de Zarate9, hildegarda Godoy Tundidor10, Maria Carmen Barbadillo
Mateos7, Blanca Garcia-Magallon7, Jose Campos7, M�onica Fern�andez Castro11, JESUS SANZ SANZ6 and Jose Luis Andreu6,
1Hospital Universitario Puerta de Hierro Majadahonda., Boadilla del Monte, Spain, 2Servicio de Reumatología, Hospital
Universitario Puerta de Hierro Majadahonda, IDIPHISA, Madrid, Majadahonda, Madrid, Spain, 3Puerta de Hierro
Majadahonda University Hospital, Majadahonda, Spain, 4Fuenlabrada University Hospital, Fuenlabrada, Spain,
5Hospital Universitario de Fuenlabrada, Fuenlabrada. Madrid, Spain, 6Hospital Universitario Puerta de Hierro
Majadahonda., Majadahonda, Spain, 7Hospital Universitario Puerta de Hierro Majadahonda., Madrid, Spain, 8Hospital
Universitario Puerta de Hierro Majadahonda, Majadahonda, Spain, 9Puerta de Hierro Majadahonda University Hospital,
Majahonda, Spain, 10Servicio de Reumatología, Hospital Universitario Puerta de Hierro Majadahonda, IDIPHISA, Madrid,
Madrid, Spain, 11Hospital Universitario Puerta de Hierro Majadahonda., Madrid, Madrid, Spain

Figure 2. Risk ratios for incident radiographic knee osteoarthritis by percent fat mass quartiles* within weight categories in females and males,
adjusted by age. *Quartile 1 (lowest fat mass) was the reference for comparisons between quartiles 2,3, and 4 (highest fat mass) Error bars show
95% confidence intervals (CI) for risk ratios. FM = fat mass, ROA = radiographic knee osteoarthritis, RR = risk ratio
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Trapeziometacarpal osteoarthritis is a common degenerative disease that causes pain and
thumb dysfunction. It affects 16-25% of the population, mainly middle-aged women. Treatment modalities consist of
non-pharmacological (resting, immobilization with splints etc) and pharmacological measures (analgesics, topical or
oral non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroid (CS), hyaluronic acid, platelet-rich plasma or
autologous fat injections as well as surgery. The objective was our study was to compare efficacy and safety of
ultrasound-guided intra-articular corticosteroid injection versus iontophoresis in patients with rhizarthrosis.

Methods: A prospective comparative two-arm study was carried out in patients with symptomatic rhizarthrosis, treated
inrheumatology departments of two hospitals. Baseline evaluation was performed, followed by application of iontopho-
resis or ultrasound-guided intra-articular injection of triamcinolone acetonide, according to the physician’s criteria and
patient´s preferences. Demographic and clinical characteristics of the patients were collected, as well as the values of
pain VAS, both at baseline and after 3-month. Mann-Whitney U test was used to analyze the difference in distribution
by sex, age and duration of the disease between the two groups, as well as to compare the difference in the efficacy
of both treatments.

Results: The study included 56 patients, 27 patients in the iontophoresis group and 29 in the CS injection group. Forty-
seven (83.9%) were women, and the mean age was 64 years (46-85), with a median duration of the disease of 3 years.
In 2 patients (3.57%) no intervention was performed due to spontaneous improvement of pain. A rest splint was recom-
mended in both groups. The two groups (iontophoresis and corticosteroid injection) were comparable in age (p=0.718),
disease duration (p=0.548) and baseline VAS (p=0.205), but not in sex (p=0.015) due to 3,7% vs 24% men in iontopho-
resis and CS injection group respectively. The results of the application of iontophoresis and ultrasound-guided infiltra-
tion of triamcinolone acetonide are shown in Table 1. Ultrasound-guided intra-articular corticosteroid injection showed
to be significantly more effective than iontophoresis (p=0.003). Both procedures were safe and no adverse events were
reported.

Conclusion: Ultrasound-guided intraarticular corticosteroid injection is useful in patients with symptomatic rhizarthrosis and
showed to be more effective than iontophoresis in our setting. Studies with a larger number of patients are necessary to con-
firm these results.
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Disclosure: O. Rusinovich: None; A. Liso Andrino: None; M. Sanchez: None; P. Navarro Alonso: None;
M. Cantalejo Moreira: None; A. DIAZ OCA: None; P. Navarro Palomo: None; M. Machattou: None; M. Alonso de
Francisco: None; C. Navarro Joven: None; A. Martinez Rodado: None; l. Ramos Ortiz de Zarate: None; h. Godoy
Tundidor: None; M. Barbadillo Mateos: None; B. Garcia-Magallon: None; J. Campos: AbbVie/Abbott, 6, AstraZe-
neca, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; M. Fern�andez Castro: None; J. SANZ SANZ: None;
J. Andreu: None.

Abstract Number: 1194

Treatment Effect of Lorecivivint Across Multiple Trials in Patients with
Knee OA: A Meta-analysis

Christopher Swearingen1, Jeyanesh Tambiah2 and Yusuf Yazici3, 1Biosplice Therapeutics, Inc, San Diego, CA, 2Biosplice
Therapeutics Inc., San Diego, CA, 3NYU Grossman School of Medicine, La Jolla, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lorecivivint (LOR), an intra-articular (IA) CLK/DYRK inhibitor thought to modulate inflammatory and
Wnt pathways has previously appeared safe, improved patient-reported outcomes (PROs) compared with placebo (PBO)
over several clinical trials. Over its development program as a disease-modifying OA drug, inclusion / exclusion criteria have
changed as knowledge of disease state enrichment factors was gained and need to be accounted for in order to ascertain
an integrated assessment of treatment benefit. A meta-analysis to integrate assessment of LOR efficacy by comparing 6 and
12 month efficacy across several LOR trials was conducted.

Methods: To be included in the meta-analysis, trials were blinded, placebo-controlled, and have observed PROs at
least twelve months after single study medication administration. Shorter duration trials with extension follow-up trials
were allowed. Two key enrichment criteria, symptomatic unilateral disease and negative widespread diffuse pain, were
retrospectively applied to older trial populations to account for differences in inclusion / exclusion criteria. Least square
estimates and their 95% confidence intervals as well as total sample size were abstracted from baseline-adjusted
ANCOVA for each study.

Results: Four trials evaluating LOR efficacy for at least 12 months were identified: 1) OA-02 (NCT02536833), 2) OA-04
(NCT03122860) and its extension OA-05 (NCT02951026), 3) OA-11 (NCT03928184) and 4) OA-07 (NCT04520607). While
OA-07 was an extension of OA-11, it met criteria for inclusion as patients were treated at the start of OA-07 with the same
randomized treatment received in OA-11.

Initial meta-analysis models had significant heterogeneity, as estimated by the statistics I2, for WOMAC Pain (6 months I2 =
63.6%, P=0.041, 12 months I2 = 68.2%, P=0.024) and WOMAC Function (6 months I2 = 50.4%, P=0.109, 12 months I2 =
66.4%, P=0.030). Exploratory models examined the impact of each trial on heterogeneity, leading to the identification of OA-
11 as the key contributor to meta-analysis variability and subsequent exclusion from the final meta-analysis. The final meta-
analysis models estimated significant treatment effect of LOR over PBO for both WOMAC Pain (6 months Δ=4.87, 95% CI
[1.40, 8.34]; 12 months Δ=6.06, 95% CI [2.23, 9.89]) and WOMAC Function (6 months Δ=4.57, 95% CI [1.16, 7.98];
12 months Δ=6.56, 95% CI [2.67, 10.45]) (Figure 1).
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Conclusion: In this meta-analysis of knee OA trials, LOR showed significant improvement in both pain and functional out-
comes over 6 and 12 months after a single injection compared to placebo. LOR continues to show promise as a safe and
effective treatment for knee OA with benefits across pain, function and structure.

Disclosure: C. Swearingen: Biosplice Therapeutics, Inc, 3; J. Tambiah: Biosplice Therapeutics Inc, 3; Y. Yazici:
Amgen, 2, Biosplice, 8, Chugai, 2, Hemay, 2.

Abstract Number: 1195

The Relations of Analgesic Antidepressants Use to Knee or Hip
Replacement Among Osteoarthritis Patients Compared to Selective
Serotonin Reuptake Inhibitors in a Large Prospective Cohort

Zhiqiang Wang1, Maggie Westerland2, Christine Peloquin3, mike LaValley4, Margaret Clancy3, Changhai Ding5 and
Tuhina Neogi3, 1Clinical Research Centre, Zhujiang Hospital, Southern Medical University, Guangzhou, China,
Guangzhou, Guangdong, China (People’s Republic), 2Boston University School of Medicine, Boston, MA, 3Boston
University Chobanian & Avedisian School of Medicine, Boston, MA, 4Boston University School of Public Health, Arlington,
MA, 5Clinical Research Centre, Zhujiang Hospital, Southern Medical University, Guangzhou, China, Guangzhou, China
(People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Some antidepressants and anticonvulsants are effective in treating pain through mechanisms
thought to be independent from their effects on depression, such as tricyclic antidepressants (TCAs) (such as amitrip-
tyline), serotonin-norepinephrine reuptake inhibitors (SNRIs) (such as duloxetine), and gabapentinoids (GBPs, anticon-
vulsant also used off-label for depression). In contrast, selective serotonin reuptake inhibitors (SSRIs) (such as
fluoxetine), are first-line agents for managing depression but their analgesic effects are unclear. Whether agents that
predominantly ameliorate depression, which adversely affects the pain experience, can positively impact knee

Figure 1. Forest plots of Meta-Analysis Estimating Treatment Effect at Six and Twelve Months for WOMAC Pain and Function
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osteoarthritis (OA) is not clear. We aimed to evaluate the relation of the use of analgesic antidepressants (AAD, including
TCAs, SNRIs, and GBPs) compared with SSRIs to the risk of knee/hip replacement among people with OA in a
population-based cohort.

Methods: We conducted a propensity score-matched, new-user design, active comparator, population-based cohort
study using data from IQVIA Medical Record Database (IMRD from January 1, 2000, to December 31, 2021, limited to peo-
ple with prevalent OA age 40-89. We excluded participants with rheumatoid arthritis and common contraindications to joint
replacement. From among this OA sample, we identified incident AAD and SSRI users, and propensity-score matched them
1:1 using one-year cohort accrual blocks. We compared the risk of knee/hip replacement among AAD initiators to SSRI ini-
tiators using Cox proportional hazards regression. Participants were followed from the date of initial AAD or SSRI prescrip-
tion until the first of any of the following: the occurrence of the outcome, death, transfer out of the GP practice, the last
data collection date by the GP, when a participant reached the age of 90, or the end of study on December 31, 2021. We
conducted subgroup analyses by further limiting participant with OA and depression. We repeated analyses accounting
for the competing risk of death using a Fine-Gray model.
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Results:Of the 13320 initiators of AAD (mean age 67, 63% female) and 13320 initiators of SSRI (mean age 67, 64% female),
1008 (7.6%) and 597 (4.5%), respectively, had a knee/hip replacement with a median follow-up time of 8.6 and 8.1 years,
respectively.

Initiators of AAD had a higher risk of knee/hip replacement compared with initiators of SSRI, with the propensity score–
matched hazard ratio (HR) of 1.61 (95% CI 1.46, 1.78). When additionally adjusted for confounders and when accounting
for competing risk of death, the effect estimates remained similar (HR 1.61; 95% CI 1.46, 1.78) and (HR 1.67; 95% CI
1.51, 1.85), respectively. (Table 1). Subgroup analyses limited to participants with OA and depression showed smaller effect
estimates.

Conclusion: AAD initiation was associated with a higher risk of knee/hip replacement compared with SSRI initiation. These
results may reflect confounding by indication and/or may suggest that agents that predominantly impact depression may
also have beneficial symptom effects in knee OA.

Disclosure: Z. Wang: None;M.Westerland: None;C. Peloquin: None;m. LaValley: None;M. Clancy: None;C. Ding:
None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1196

Relation of Different Types of Antidepressants Use to Pain Severity and
Measures of Pain Sensitization in Kneeosteoarthritis

Zhiqiang Wang1, Brooke Mcginley2, mike LaValley3, Laura Frey-Law4, Beth Lewis5, Michael Nevitt6, Margaret Clancy7,
Changhai Ding8 and Tuhina Neogi7, and MOST investigators, 1Clinical Research Centre, Zhujiang Hospital, Southern
Medical University, Guangzhou, China, Guangzhou, Guangdong, China (People’s Republic), 2Boston University, Boston,
MA, 3Boston University School of Public Health, Arlington, MA, 4Carver College of Medicine, Iowa City, IA, 5School of
Kinesiology, Kinesiology College of Education and Human Development, Twin Cities, Minneapolis, MN, 6UCSF, Orinda,
CA, 7Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 8Clinical Research Centre, Zhujiang
Hospital, Southern Medical University, Guangzhou, China, Guangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The pain experience in osteoarthritis (OA) is multifactorial and includes both somatosensory and
affective components. The affective component can be related to depression, a common comorbidity in OA. Some antide-
pressants such as tricyclic antidepressants (TCA) (e.g., amitriptyline) and serotonin-norepinephrine reuptake inhibitors
(SNRI) (e.g., duloxetine) have been reported to alleviate pain. Anticonvulsants such as gabapentinoids (GBP) are also used
for pain management and off-label for depression. While selective serotonin reuptake inhibitors (SSRI) such as fluoxetine
are used primarily for their antidepressant effects, whether they have pain relieving effects is less clear. We aimed to evaluate
the relation of analgesic antidepressants (AAD: TCA, SNRI, and GBP) compared with SSRIs to measures of pain severity
and pain sensitization in knee OA.

Methods: We included participants from the Multicenter Osteoarthritis (MOST) Study, a NIH-funded longitudinal cohort of
older adults with or at risk of knee OA, who used AAD and/or SSRI and also had radiographic OA (ROA) (KL grade ≥2) in
at least one knee. We characterized participants as being on AAD only, SSRIs only, or both at baseline. We assessed knee
pain severity using WOMAC pain at baseline and two years later. We used quantitative sensory testing (QST) to measure
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pain sensitization (pressure pain threshold (PPT) at the patella and wrist, temporal summation (TS)) and descending modu-
lation (conditioned pain modulation (CPM)) at baseline and two years later. We evaluated the relation of AAD (with or without
SSRIs) compared with SSRI use alone to pain and QST measures cross-sectionally and longitudinally in knee-based analy-
ses using linear or logistic regression as appropriate with generalized estimating equations (GEE) to account for correlation
between two knees, adjusted for potential confounders.

Results: We included 224 participants (mean age 67.6 years, female 75.5%, and mean BMI 31.6 kg/m2), in whom 342 of
their knees had ROA (146 in the AAD group, 166 knees in the SSRI group, and 30 in the combination group). Cross-
sectionally, there was no association between the drug classes with WOMAC pain, nor with any of the QST measures. Lon-
gitudinally, AAD users had marginally greater pain two years later compared to SSRI users (β, 95% CI: 0.71 [-0.02, 1.44]).
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AAD users also had lower PPT at the wrist two years later (β, 95% CI: 0.51 [0.05, 0.97]), and were more likely to have insuf-
ficient CPM (OR, 95% CI: 2.17 [1.08, 4.37]), compared to SSRI users, but there were no significant differences in PPT at the
patella or TS (Figure 2).

Conclusion: AAD users appear to have more pain severity and worse pain sensitization measures compared to SSRI users
related to inadequate descending modulation (CPM) and possibly central sensitization (wrist PPT, but not TS). Whether
these effects are reflective of confounding by indication or effects through depression is unclear. Nonetheless, these results
may suggest that managing depressive symptoms is important for pain management in OA. Our results highlight the impor-
tant and complex interplay between depression, pain severity, and pain sensitization in people with knee OA.
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Disclosure: Z. Wang: None; B. Mcginley: None; m. LaValley: None; L. Frey-Law: None; B. Lewis: None; M. Nevitt:
None;M. Clancy: None; C. Ding: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1197

Safety and Immunogenicity of an Active Anti-IL-6 Immunotherapy in a
Phase 1 Clinical Trial in Knee Osteoarthritis Patients

François Rannou1, Christelle Nguyen1, Camille Daste1, Quentin Kirren1, marie-martine Lefevre-Colau1, Odile Launay2,
Lucille Desallais3, Edita Dolimier3, René Azoulai3, Jean-Pierre Salles3 and Jean-François Zagury4, 1AP-HP. Centre-
Université Paris Cité, Hôpital Cochin, Service de Rééducation et de Réadaptation de l’Appareil Locomoteur et des
Pathologies du Rachis, Paris, Ile-de-France, France, 2Centre d’Investigation Clinique en Vaccinologie (CIC Cochin
Pasteur), Hôpital Cochin, Paris, Ile-de-France, France, 3Peptinov, Paris, Ile-de-France, France, 4Laboratoire Génomique,
Bioinformatique, et Chimie Moléculaire, EA 7528, Chaire de Bioinformatique, Conservatoire National des Arts et
Métiers, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interleukin-6 (IL-6) is a major inflammatory cytokine involved in pain and potentially in osteoarthritis
(OA) disease progression. PPV-06 is an IL-6-derived peptide coupled with a carrier protein, CRM197. The goal of the
PPV-06 active immunotherapy is to induce the production of anti-IL-6 antibodies to buffer its biological activity. The PPV-
06 conjugate has been shown to be safe in preclinical studies. We report here the results of a phase 1 clinical trial (First-in-
human).

Methods: This study (NCT04447898) was a randomized, double-blind, placebo (PBO)-controlled in adults (≥40 y) with
Knee OA per ACR criteria, moderate-to-severe pain and signs of knee effusion, Kellgren and Lawrence (KL) score≥ 2, BMI
of 18-32 kg/m2. Patients were randomized (3:1) in: a) Cohort 1: Low dose (10 μg per SC injection) = 9 PPV-06 and
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3 PBO; or b) Cohort 2: High dose (50 μg per SC injection) = 9 PPV-06 and 3 PBO. Each patient received 3 injections of PPV-
06/PBO (at Day 1, at W4 and W16) and were followed during 6 months after the last injection. The primary endpoint was the
proportion of patients with Dose-Limiting Toxicities (DLTs) defined as Grade ≥3 Treatment-Emergent Adverse Events
(TEAEs) of special interest (anaphylactic shock, allergy, and occurrence of infection) during the study. The secondary end-
points were the occurrence of AEs and SAEs, quantification of inflammatory markers (IL-6, hsCRP, CRPM), quantitative
analysis of the B-cell immune response and existence of a cellular immune response. Exploratory endpoints were the quan-
tification of OA markers (C1M, C2M, C3M, ARGS, PRO-C2, CTX-II), changes in the Knee Injury and OA Outcome Score
(KOOS) and pain scale on Numeric Rating Scale (NRS) assessed at baseline and EoS.

Results: Overall, 24 patients were randomized and no patient experienced a DLT during the study. AEs induced by PPV-06
administration were mostly transient and of mild to moderate severity (injection-site pain was commonly reported). All AEs
were TEAEs and one patient reported an AE leading to study discontinuation (Grade 2 induration at injection site). Neither
serious TEAEs nor SAEs were reported (Table 1). Anti-IL-6 neutralizing antibodies were detected in both treated groups,
but not in the PBO group. Transient increases of IL-6 levels compared to hsCRP were observed in the PPV-06 treated
groups, reflecting the presence of immune complexes and their capacity to reduce inflammation. No T-cell responses were
observed against the IL-6 peptide of the PPV-06 conjugate, nor against the full human IL-6 protein, indicating the absence of
autoreactive T cells post-vaccination. Serum biomarkers for OA showed a downward trend in C2M and C3M levels, in the
PPV-06 groups compared to PBO. A trend towards improvement of all KOOS scores was observed in the PPV-06 groups
compared to PBO, more prominently for QoL and Symptoms. NRS pain score remained unchanged throughout the study.

Conclusion: The PPV-06 active immunotherapy administered to patients with inflammatory KOA at two dose levels (10 μg
and 50 μg) demonstrated a favorable safety profile and the evidence of immunogenicity in both PPV-06 treated groups. This
outcome represents a significant milestone in the development of the PPV-06 active immunotherapy program.

Disclosure: F. Rannou: AbbVie/Abbott, 6, AP-HP, INSERM, Université Paris Cité, 3, Arsylab, 6, Eli Lilly, 6, IBSA,
6, Kiomed Pharma, 6, Peptinov, 2; C. Nguyen: None; C. Daste: None; Q. Kirren: None; m. Lefevre-Colau: None;
O. Launay: None; L. Desallais: Peptinov, 3; E. Dolimier: Peptinov, 3, Trust R&D Biopharma Consulting, 2;
R. Azoulai: Peptinov, 3; J. Salles: Peptinov, 3; J. Zagury: Peptinov, 3.

Abstract Number: 1198

Impact of Metabolic Syndrome on Knee Osteoarthritis Severity and
Progression: A PROCOAC Cohort Study

Natividad Oreiro1, Ana Raga2, Vanesa Balboa-Barreiro3, Ignacio Rego-Perez4, Belen Acasuso5, Laura Galindo
Domínguez6 and francisco J Blanco7, 1CHUAC, La Coruna, Galicia, Spain, 2Grupo de Investigaci�on en Reumatología (GIR).
INIBIC-Complejo Hospitalario Universitario A Coruña (CHUAC). SERGAS, A Coruña, Spain, 3Unidad de Epidemiología
Clínica y Bioeostadística. Instituto de Investigaci�on Biomédica de A Coruña (INIBIC). Complexo Hospitalario Universitario
de A Coruña (CHUAC), Sergas. Universidade da Coruña (UDC)., A Coruña, Spain, 4Instituto de Investigacion Biomedica de
A Coruña-SERGAS, A Coruña, Spain, 5Unidad de Investigacion Clinica. Grupo de Investigaci�on de Reumatología (GIR).
Instituto de Investigaci�on Biomédica de A Coruña (INIBIC), Complexo Hospitalario Universitario de A Coruña (CHUAC),
Sergas., Investigation, A Coruña, Spain, A Coruña, Spain, 6Instituto de Investigacion Biomedica de A Coruña (INIBIC), A
Coruña, Spain, 7INIBIC-University of A Coruña, A Coruña, Spain
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Background/Purpose: The contribution of metabolic factors to the development of osteoarthritis (OA) has not been
fully elucidated. The aim of this study is to analyze the influence of metabolic syndrome (MetS) on the rate of radio-
graphic progression of knee osteoarthritis.

Methods: This cross-sectional study was conducted within the Prospective Cohort of Osteoarthritis A Coruña
(PROCOAC), the first osteoarthritis cohort in Spain. We analyzed the association between knee osteoarthritis
(OA) and metabolic syndrome (MetS) through a prospective descriptive study in the PROCOAC from 2006 to
2021. This cohort comprises 1,478 individuals with osteoarthritis, of which 678 diagnosed with knee OA were
selected. Inclusion criteria included age (over 55 years), radiographic diagnosis of knee OA according to ACR cri-
teria, and follow-up every 2 years, gathering clinical, analytical, genetic, and radiographic data. The radiological
grade was assessed using the Kellgren-Lawrence (KL) scale to grade knee OA, and the presence of joint prosthe-
ses or fractures was also noted. For assessing metabolic syndrome, we used the ALAD criteria, which include
abdominal circumference (in cm) and at least two of the following parameters: triglycerides (< 200 mg/dL), low
HDL (< 35 mg/dL), hypertension, and glucose blood levels ( >110 mg/dL). The study involved a univariate analysis
comparing different variables between both groups, followed by stepwise logistic regression analysis. Once vari-
ables independently related to the probability of progression of knee OA were identified, different models were
defined, including clinical and radiological variables with p< 0.20 in the univariate models and other clinically rele-
vant variables.

Results: More than 100 models were built, from which we selected 4 with the best sensitivity, specificity, and AUC
data to predict radiological progression in knee osteoarthritis. Model 1 includes 7 clinical variables (age, sex, diabe-
tes mellitus, hypertension, MetS, BMI, and VAS), 1 analytical variable (total cholesterol), and 1 radiological variable
(baseline KL grade in the knee that progresses) (AUC=0.74) (Figure 1). Model 2 (AUC=0.74) is similar to Model 1 but

2440

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



also includes the KL radiological grade in the contralateral knee. In both models, MetS is not associated with pro-
gression. To confirm the lack of association between MetS and knee OA progression, we designed two additional
models, Model 3 (AUC=0.66) and Model 4 (AUC=0.74), which are identical to Models 1 and 2, respectively, but
exclude MetS (Figure 2).

Conclusion: In the PROCOAC cohort, regression models confirm that metabolic syndrome is not associated with
knee OA progression.

Disclosure: N. Oreiro: None; A. Raga: None; V. Balboa-Barreiro: None; I. Rego-Perez: None; B. Acasuso: None;
L. Galindo Domínguez: None; f. Blanco: None.

Abstract Number: 1199

Diclofenac Sodium 1% Gel Improves Physical Function in the
Performance of Important Activities of Daily Living in Patients with Hand
or Knee Osteoarthritis

Karin Nicholson, Edwin Sanchez, Nadine Maybaum and Richard Petruschke, Haleon, Warren, NJ
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Osteoarthritis (OA) is the most common form of arthritis, with hand and knee being among the most
afflicted joints. Symptoms of OA include joint pain, stiffness, and swelling, which can negatively impact performance of activ-
ities of daily living. The Australian/Canadian Osteoarthritis Hand Index (AUSCAN) and the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) are key functional surveys for hand and knee OA, respectively, and each is orga-
nized into three subscales: pain, stiffness, and physical function. While results are typically reported as a total index and/or
subscale scores, the individual questions from each index are more granular endpoints that are relevant to patients’ daily
activities such as getting dressed, turning faucets, walking, and going up and down stairs. The purpose of this analysis
was to evaluate the efficacy of diclofenac sodium 1% gel (DSG) using the scores from the individual questions of the physical
function subscales of one 8-week, randomized, double-blind, placebo-controlled hand OA study (Altman RD, et al. J Rheu-
matol 2009; 36:1991-9) and two pooled 12-week randomized, double-blind, placebo-controlled knee OA trials (Barthel HR,
et al. Semin Arthritis Rheum. 2009;39(3):203-212; Baraf H, et al, Phys & Sportsmed 2010; 38(2):19-28).

Methods: A post-hoc analysis was conducted of the mean AUSCAN physical function scores (0-100; 0 = no difficulty, 100 =
extreme difficulty) at week 6 from one 8-week trial and WOMAC physical function scores (0-4; 0 = no difficulty, 4 = severe
difficulty) at 12 weeks from two pooled 12-week randomized, double-blind, placebo-controlled trials evaluating DSG vs vehi-
cle for the treatment of hand or knee OA, respectively. Mean scores for each question were assessed and compared
between treatments at each timepoint using Analysis of Covariance (ANCOVA) with baseline as a covariate in the model;
there was no multiplicity correction required.

Results: DSG demonstrated reductions in AUSCAN physical function question scores at week 6 between 39-45% (27-33%
for vehicle) and in WOMAC physical function question scores at week 12 between 46-60% (37-52% for vehicle). Statistically
significant differences favoring DSG over vehicle were observed in all AUSCAN questions and in 14 of 17 WOMAC physical
function scores. Specifically, the questions with the greatest separation from vehicle involved difficulty turning doorknobs
and faucets, difficulty getting dressed, and cooking for hand OA, and getting out of bed, going up stairs and putting on
and taking off socks for knee OA. Questions that did not separate from placebo demonstrated a trend favoring DSG.
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Conclusion: This analysis demonstrates that the mean scores of the individual physical function questions from the AUS-
CAN and WOMAC indexes show significant improvements from baseline with DSG treatment vs vehicle over a 6-week
and 12-week period, respectively. The results highlight the effectiveness of these endpoints in evaluating the impact of treat-
ment on daily activities relevant to OA patients. They may provide meaningful new ways for healthcare providers to commu-
nicate the benefits of using DSG as a treatment for both hand and knee OA.

Disclosure: K. Nicholson: Haleon, 3; E. Sanchez: Haleon, 3; N. Maybaum: Haleon, 3; R. Petruschke: Haleon, 3, 3.

Abstract Number: 1200

Prevalence and Joint Involvement Patterns of Erosive and Non-erosive
Hand Osteoarthritis in the General Population in China

Jing Ye1, Yuqing Wang1, Tuo Yang2, David Hunter3, Yuqing Zhang4, Weiya Zhang5, Michael Doherty5, Jiatian Li1, wei Li1,
Zeqin Wen1, Chao Zeng6, Guanghua Lei7 and Jie Wei8, 1Department of Orthopaedics, Xiangya Hospital, Central South
University, Changsha, China (People’s Republic), 2Health Management Center, Xiangya Hospital, Central South
University, Changsha, China (People’s Republic), 3Sydney Musculoskeletal Health, University of Sydney, St Leonards,
New South Wales, Australia, 4Division of Rheumatology, Allergy, and Immunology, Department of Medicine,
Massachusetts General Hospital, Harvard Medical School; The Mongan Institute, Massachusetts General Hospital,
Harvard Medical School, Boston, MA, 5Academic Rheumatology, School of Medicine, University of Nottingham; Pain
Centre Versus Arthritis, University of Nottingham, Nottingham, United Kingdom, 6Department of Orthopaedics, Xiangya
Hospital, Central South University; Key Laboratory of Aging-related Bone and Joint Diseases Prevention and Treatment,
Ministry of Education, Xiangya Hospital, Central South University; Hunan Key Laboratory of Joint Degeneration and
Injury, Xiangya Hospital, Central South University; National Clinical Research Center for Geriatric Disorders, Xiangya
Hospital, Central South University; Department of Epidemiology and Health Statistics, Xiangya School of Public Health,
Central South University, Changsha, China (People’s Republic), 7Department of Orthopaedics, Xiangya Hospital, Central
South University; Key Laboratory of Aging-related Bone and Joint Diseases Prevention and Treatment, Ministry of
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Education, Xiangya Hospital, Central South University; Hunan Key Laboratory of Joint Degeneration and Injury, Xiangya
Hospital, Central South University; National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central
South University, Changsha, China (People’s Republic), 8Department of Orthopaedics, Xiangya Hospital, Central South
University; Key Laboratory of Aging-related Bone and Joint Diseases Prevention and Treatment, Ministry of Education,
Xiangya Hospital, Central South University; Hunan Key Laboratory of Joint Degeneration and Injury, Xiangya Hospital,
Central South University; Department of Epidemiology and Health Statistics, Xiangya School of Public Health, Central
South University, Changsha, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Erosive hand osteoarthritis (HOA) poses challenges due to its aggressive nature and limited epide-
miological insights. We aimed to describe the prevalence and joint involvement patterns of erosive and non-erosive HOA.

Methods: Participants aged 50 years or older underwent posteroanterior radiographs of both hands in the Xiangya Osteo-
arthritis Study, a community-based observational study in China. Erosive HOA was determined using the Verbruggen-Veys
erosive or remodeled phase progression score and OARSI atlas. Non-erosive HOA was defined by the Kellgren-Lawrence
scale ≥ 2 without erosive features. We estimated the age and sex-specific prevalence of erosive and non-erosive HOA at
the person level and subsequently estimated the prevalence at the joint level. We performed Generalized Estimating
Equations (Poisson distribution and log link) to calculate the prevalence ratio (PR) to describe the inter-joint relationship of
each type of HOA, focusing on symmetry (i.e., same joint in the opposite hand), row (i.e., joints in the same row of the same
hand), and ray (i.e., joints in the same ray of the same hand). In the regression models, we adjusted for age, sex, BMI, smok-
ing status, alcohol consumption, education level, and hand injury history.

Results: Among the 3,906 participants, the prevalence of erosive and non-erosive HOA was 4.02% and 26.50%, respec-
tively. The prevalence of both erosive and non-erosive HOA increased with age, and was higher in men than in women
between the ages 50-55, but was higher in women than in men among those aged 55 years or older (Figure 1). Both erosive
and non-erosive HOA often involved multiple joints. However, erosive HOA predominantly affected distal interphalangeal
(DIP) joints, with a prevalence ranging from 0.77% to 2.10%, and no case affected the metacarpophalangeal (MCP) joints
of the fingers or thumb (Figure 2A). In contrast, non-erosive HOA mainly targeted thumb interphalangeal joints (10%) and
could affect the finger and thumb MCP joints (Figure 2B). Erosive HOA displayed significant symmetry (PR = 287.8, 95%
confidence interval [CI]: 196.7, 421.2) and clustering by row (PR = 229.1, 95%CI: 154.8, 338.9), but not by ray (PR = 1.5,
95%CI: 0.7, 3.5). Non-erosive HOA also showed symmetry (PR = 12.7, 95%CI: 11.3, 14.3) and clustering both by row
(PR = 14.6, 95%CI: 12.6, 16.9) and by ray (PR = 2.2, 95%CI: 1.9, 2.6) (Table 1).

Figure 1. Prevalence of Erosive HOA and Non-erosive HOA according to age and sex. HOA, hand osteoarthritis.
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Conclusion: The prevalence of both erosive and non-erosive HOA increased with age and was higher among women than
men among those aged 55 years or older. Erosive HOA displayed symmetry and clustering by row but not by ray and did not
affect MCP joints. In contrast, non-erosive HOA exhibited symmetry, clustering both by row and by ray, and did involve MCP
joints. These findings support the view that erosive and non-erosive HOA are distinct conditions with a different
pathophysiology.

Figure 2. Prevalence of Erosive HOA and Non-erosive HOA by joints. The prevalence of HOA at various joint sites is indicated by the color depth,
ranked from the highest to lowest in the following order: red, orange, blue, and green. HOA, hand osteoarthritis; CMC, carpometacarpal; MCP,
metacarpophalangeal; PIP, proximal interphalangeal; IP, interphalangeal; DIP, distal interphalangeal.

Table 1. Clustering patterns of Erosive HOA and Non-erosive HOA
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Disclosure: J. Ye: None; Y. Wang: None; T. Yang: None; D. Hunter: Novartis, 2, TLC, 2; Y. Zhang: None; W. Zhang:
None; M. Doherty: None; J. Li: None; w. Li: None; Z. Wen: None; C. Zeng: None; G. Lei: None; J. Wei: None.

Abstract Number: 1201

Association of COVID-19 Vaccinations with Osteoarthritis Flares: A Case-
Crossover Study

Minerva Nong1, Colby Lewis V2, Genna Braverman3, Vivian Bykerk3, Nathaniel Hupert2, Medha Barbhaiya3 and Lisa
Mandl3, 1Hospital for Special Surgery, Tampa, FL, 2Weill Cornell Medicine, New York, NY, 3Hospital for Special Surgery,
New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: People with osteoarthritis (OA) commonly experience periods of increased pain and stiffness
(“flares”), which can be distressing and disabling. Despite the prevalence of OA flares and their significant impact on quality
of life, the mechanisms behind flares are still poorly understood. Whether COVID-19 vaccination triggers OA flares is
unknown. In this study, we evaluated the association of COVID-19 vaccination with OA flares using a case-crossover
design.

Methods: Adults ≥18 years enrolled in a COVID-19 Rheumatology Registry at a tertiary center were invited to participate.
COVID-19 vaccine data were collected by self-report and cross-checked using electronic health records linked to the
New York City Immunization Registry and Surescripts pharmacy network. OA diagnosis was determined using International
Classification of Disease-10 algorithms; patients with algorithm-identified systemic rheumatic disease (SRD) were excluded.
OA diagnosis and affected anatomic locations were chart-validated using physician notes and imaging reports. In the case-
crossover design, participants reported flare (“hazard”) periods and non-flare (“control”) periods between 3/5/2021 and
9/10/2023 (Figure 1). Vaccine exposures in the 2-, 7-, and 14-day windows before flare periods were compared to vaccine
exposures in 2-, 7-, and 14-day windows before non-flare periods, using a univariate conditional logistic regression model
stratified by participant with a log-likelihood equivalent Cox proportional hazards model.
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Results: 1797 (19%) registry participants opted into the flare study. After excluding for SRD, 279 had chart-validated OA,
and 136 (49%) contributed at least one flare and one control period. Mean age was 68 years [SD ±8], and subjects were
82% female, 87% White (Table 1). OA distribution was 62% knee, 56% hip, 37% hand/wrist, 16% shoulder, and 13%
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ankle/foot; 60% of participants had more than one anatomic location affected, and 52% had a knee or hip arthroplasty. Of
525 COVID-19 vaccine doses recorded, 25% were 1st dose, 25% were 2nd, 20.5% were 3rd, and 29.5% were ≥ 4th.
52% were Pfizer-BioNTech, 46% were Moderna, and 2% were Johnson & Johnson, AstraZeneca, or missing. Participants
reported 374 osteoarthritis flares and 520 control periods total. On a self-reported 3-tier severity scale, 30% flares were mild,
55% were moderate, and 14% were severe. OA flares were not associated with COVID-19 vaccination using lookback win-
dows of 2 or 7 days (OR 0.69 [95% CI: 0.28, 1.66], OR 0.54 [95% CI: 0.27, 1.07], respectively). In the 14-day lookback win-
dow, proportionally fewer flares occurred after vaccination (OR 0.57 [95% CI: 0.34, 0.97], p=0.039) (Table 2). Subanalyses
stratified on sex, age, knee or hand osteoarthritis, vaccine brand, and dose showed no positive association between
COVID-19 vaccination and OA flares.

Conclusion: These findings provide reassurance that COVID-19 vaccination does not appear to trigger OA flares. The neg-
ative association between report of flare and vaccination in the preceding 14 days may suggest that OA patients are cau-
tious and wait until periods of lower disease activity to schedule their vaccines.

Disclosure: M. Nong: None; C. Lewis V: None; G. Braverman: None; V. Bykerk: Bristol-Myers Squibb(BMS), 1, 2,
5, Pfizer, 1, 2;N. Hupert: None;M. Barbhaiya: None; L. Mandl: Annals of Internal Medicine, 2, Regeneron Pharmaceu-
ticals, 5, Wolters Kluwer, 9.

Abstract Number: 1202

Harnessing MicroRNA andMachine/Deep Learning for Early Prediction of
Knee Osteoarthritis Structural Progression

Afshin Jamshidi1, Osvaldo Espin-Garcia2, Thomas G. Wilson3, Ian Loveless3, Jean-Pierre Pelletier1, Amanda Ali4 and
Johanne Martel-Pelletier1, 1Osteoarthritis Research Unit, University of Montreal Hospital Research Centre (CRCHUM),
Montreal, QC, Canada, 2Department of Epidemiology and Biostatistics, University of Western Ontario; Dalla Lana School
of Public Health and Department of Statistical Sciences, University of Toronto; Department of Biostatistics, Schroeder
Arthritis Institute; Krembil Research Institute, University Health Network, Toronto, ON, Canada, 3Henry Ford Health +
Michigan State University Health Sciences, Detroit, MI, 4Henry Ford Health + Michigan State University Health Sciences;
Center for Molecular Medicine and Genetics, Wayne State University, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: The development of knee osteoarthritis (OA) is generally characterized by a slow evolution. How-
ever, its progression and severity may occur rapidly in some individuals. Conventional methodologies are ineffective in pre-
dicting the knee OA progression speed. Stratification of OA patients early during the disease process is key to achieving
optimal disease management. Circulating biomarkers have the potential to enable such classification, and microRNAs (miR-
NAs) show promise. This work aims to develop a miRNA predictive model for identifying knee OA structural progressors
using miRNA as inputs combined with integrated machine/deep learning.

Methods: Baseline serum of 456 miRNAs from 152 Osteoarthritis Initiative (OAI) participants were sequenced. Participants
were assigned a label for their probability of being knee structural progressors/non-progressors based on our published
machine learning algorithm,1 which utilized three baseline features from MRI and two from X-rays. The development of the
present prediction model first included a feature dimensionality reduction through the VarClusHi clustering. Next, the identi-
fication of the top miRNAs and OA risk factors (age, sex, body mass index, and race) predictive of knee structural progres-
sion using a comprehensive evaluation of eight machine-learning models. Prediction optimization was conducted by
exploring an array of machine/deep learning models to achieve the highest area under the curve (AUC), accuracy, sensitivity,
and specificity. Validation of the final prediction model included the Monte Carlo cross-validation and the evaluation of base-
line plasma (30) from a different OAI cohort than for the modelling.

Results: The clustering of the original 456 miRNAs resulted in a reduced dataset of 107 miRNAs, exhibiting a low level of
multicollinearity. For the model development, 152 sera were used to select the top features in forecasting knee OA structural
progressors. The Elastic Net algorithm showed superior performance (AUC: 0.83; accuracy: 0.83; sensitivity: 0.82; specific-
ity: 0.85) with a predictive model of ten features comprising seven miRNAs and three risk factors. Optimization of the predic-
tive model was performed with an Artificial Neural Network, which exhibited excellent performance with five features,
including age and the miRNAs, hsa-miR-556-3p, hsa-miR-3157-5p, hsa-miR-200a-5p, and hsa-miR-141-3p (AUC: 0.94;
accuracy: 0.84; sensitivity: 0.89; specificity: 0.75). Validation with the cross-validation and an independent cohort further
confirmed the model’s robustness and generalizability (AUC: 0.92, 0.81; accuracy: 0.85, 0.83; sensitivity: 0.84, 0.71; spec-
ificity: 0.88, 0.94, respectively).

Conclusion: This work introduces a novel miRNA prognosis model for knee OA patients at risk of structural progression.
The developed model, requiring five baseline features, demonstrating excellent performance, and validated with an indepen-
dent cohort, could have high clinical relevance to guide decision-making and hold promise for a translational application in
personalized therapeutic monitoring.

1. Jamshidi A, et al. Ther Adv Musculoskelet Dis 2020;12:1-12

Disclosure: A. Jamshidi: None; O. Espin-Garcia: None; T. Wilson: None; I. Loveless: None; J. Pelletier: ArthroLab
Inc., 11; A. Ali: None; J. Martel-Pelletier: ArthroLab Inc., 11.

Abstract Number: 1203

My Shoulder Hurts, What Should I Do? A Systematic Review and Bayesian
Network Meta-analysis of Different Injectables in Glenohumeral
Osteoarthritis

Mohamed Abdelsalam1, Mona Sajed2, Aya Alsaeed3, Heba Abdelrahman4, roaa Rafat5, Mohamed Tarek6 and Asmaa
al-Najjar7, 1Rheumatology, Rehabilitation and Physical medicine department - faculty of medicine -Misr University for
science and technology, 6th of October, Al Jizah, Egypt, 2Faculty of Pharmacy - Al-Azhar university for girls, Mansoura, Ad
Daqahliyah, Egypt, 3Faculty of medicine - Mansoura university, Mansoura, Ad Daqahliyah, Egypt, 4Faculty of medicine -
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Mansora university, Mansoura, Ad Daqahliyah, Egypt, 5Faculty of medicine, Ahfad University for Women, Khartoum,
Sudan, Cairo, Egypt, 6Faculty of medicine - Al-Azhar university Cairo branch, Cairo, Egypt, 7Faculty of medicine - Al-Azhar
university in Gaza, Gaza, Palestinian Territories

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Glenohumeral Osteoarthritis (GH OA) significantly impacts joint function and quality of life. Various
intraarticular injectable treatments, including hyaluronic acid (HA), corticosteroids (GCs), platelet-rich plasma (PRP), and
bone marrow aspirate (BMA), aim to alleviate these symptoms. This systematic review and Bayesian network meta-
analysis aims to compare their efficacy in alleviating pain, reducing disability, improving ROM and patient reported
outcomes.

Methods:We conducted a systematic search across multiple databases, including PubMed, Cochrane Library, Web of Sci-
ence, and Scopus from inception till April 1st, 2024. We included clinical studies evaluating the efficacy of HA, GCs, PRP, and
BMA in GH OA. The outcomes were pain measured by visual analogue scale (VAS), ROM, disability by the Shoulder Pain
and Disability Index (SPADI), and patient reported outcomes by The Western Ontario Osteoarthritis of the Shoulder

Figure (1) PRISMA Flow Chart Illustrating Search Strategy and Selection of Included Studies
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Figure (2) Network and forest plots of different injectables in GH OA. (a) Pain relief by visual analogue scale (VAS). Network plot Comparing
between HA, GCs, BMA, PRP, and Placebo, Forest Plot BMA vs. Placebo: Mean Difference (MD) = 10, 95% Credible Interval (CrI) = -35 to 56.
Corticosteroid vs. Placebo: MD = 12, 95% CrI = -15 to 40. HA vs. Placebo: MD = 0.96, 95% CrI = -20 to 22. PRP vs. Placebo: MD = -14, 95%
CrI = -43 to 14.Significance: GCs are highest ranking but results show that none of the treatments have a statistically significant effect on VAS
when compared to placebo, as all CrIs include zero. (b) ROM. Network plot Comparing between HA, GCs, and Placebo, Forest Plot: Corticoste-
roid vs. Placebo: MD = 1.6, 95% CrI = -21 to 24.HA vs. Placebo: MD = 8.4, 95% CrI = -11 to 28. Significance: Similar to the VAS results, neither
treatment shows a statistically significant improvement in ROM compared to placebo. Highest Ranked: HA has a higher mean difference com-
pared to placebo, but it is not statistically significant. (c) The Shoulder Pain and Disability Index (SPADI). Network Plot: comparisons between
HA, GCs, and PRP. Forest Plot: HA vs. Corticosteroid: MD = -0.46, 95% CrI = -0.47 to -0.45. PRP vs. Corticosteroid: MD = -1.0, 95% CrI =
-6.1 to 4.0. significance: HA shows a statistically significant improvement over corticosteroid as indicated by the CrI that does not include zero.
PRP does not show a significant difference compared to corticosteroid. Highest Ranked: HA is the highest-ranked treatment for improving SPADI.
(d) The Western Ontario Osteoarthritis of the Shoulder (WOOS). Network Plot: comparisons between BMA, GCs, and PRP. Forest Plot: BMA
vs. Corticosteroid: MD = -3.1e+02, 95% CrI = -8.1e+02 to 1.8e+02. PRP vs. Corticosteroid: MD = 2.3, 95% CrI = -3.9e+02 to 4.0e+02. Signifi-
cance: Neither BMA nor PRP show statistically significant improvements compared to corticosteroid, as all CrIs include zero. Highest Ranked:
The results do not favor any treatment as statistically significant, but numerically, PRP has a higher mean difference compared to corticosteroid.
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(WOOS). We used Bayesian network meta-analysis (NMA) model to compare among the included interventions. We calcu-
lated the mean difference (MD), 95% credibility interval. We used the P score to rank the interventions in order of efficacy. We
used R version 4.4.0, Build 748, RStudio, Inc. to create forest and network plot for each outcome.

Results: This systematic review and Bayesian network meta-analysis incorporates data from 15 studies, encompassing a
total of 1.968 patients diagnosed with GH OA. For pain relief (VAS) served as the primary endpoint, the comparisons
between HA, GCs, BMA, PRP, and Placebo, GCs injections appear to have the highest mean difference compared to pla-
cebo, but it is not statistically significant. GCs injections: Mean Difference (MD) = 12, 95% Credible Interval (CrI) = -15 to
40 (Figure 2). As for ROM, HA is the highest (HA: MD = 8.4, 95% CrI = -11 to 28) but similar to the VAS results, neither HA
nor GCs intraarticular injections show a statistically significant improvement in ROM compared to placebo. In SPADI, HA
(HA: MD = -0.46, 95% CrI = -0.47 to -0.45.) shows a statistically significant improvement over GCs and PRP. Regarding
WOOS, no treatment shows significant improvement, but PRP (MD = 2.3, 95% CrI = -3.9 to 4.0.) has a higher mean differ-
ence compared to GCs and BMA numerically.

Conclusion: Intra-articular HA injections improve pain and disability in GH OA. However, all the intra-articular injection treat-
ments did not show significant differences in improving ROM or patient reported outcomes. Further research and larger, ran-
domized controlled trials are warranted to validate these findings.

Disclosure: M. Abdelsalam: None; M. Sajed: None; A. Alsaeed: None; H. Abdelrahman: None; r. Rafat: None;
M. Tarek: None; A. al-Najjar: None.

Abstract Number: 1204

Immunobased Profiling of Knee Osteoarthritis Patients to Predict
Response to Regenerative Treatment with Autologous Blood-derivative
Platelet-Rich Plasma Injection

Antonio Tonutti1, Valentina Granata2, Veronica Marrella2, Cristina Sobacchi2, Rita Ragusa3, Marzia Monferini3, Cristiano
sconza3, Nicola rani4, Berardo Di Matteo5, Carlo Selmi6 and Angela Ceribelli5, 1Rheumatology and Clinical Immunology,
IRCCS Humanitas Research Hospital, Rozzano, Italy, 2Humanitas Research Hospital and Institute for Genetic and

Figure (3) P-scores Heatmap of Treatments Across Clinical Outcome Measures
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Biomedical Research, Rozzano, Italy, 3Humanitas Research Hospital, Rozzano, Italy, 4Rizzoli Orthopaedic Institute,
Bologna, Italy, 5Humanitas University and Humanitas Research Hospital, Rozzano, Italy, 6Department of Biomedical
Sciences, Humanitas University, Rozzano, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) is a degenerative musculoskeletal disease causing chronic disability and ele-
vated social costs worldwide. Its multifactorial origin contributes to different OA phenotypes and at present no biomarker
can predict individual response to treatments such as autologous blood-derivative platelet-rich plasma (PRP) injection.
Our aim is to define the peripheral blood profile – inflammatory versus mechanical – of knee OA patients treated with PRP
injection, based on the analysis of serological and cellular biomarkers, to predict the response to this regenerative treatment

Methods: Patients with Kellgren and Lawrence radiological grade 2-3 of knee OA were enrolled as per protocol and IRB
rules. Prior to PRP knee injection by nSTRIDE (Zimmer Biomet, USA) we obtained 30 ml of blood to characterize i) the immu-
nophenotype of adaptive and innate immune cells (CD3, CD4, CD8,Treg, CD19, CD14, CD56; central and effector memory
cells); ii) inflammatory (Wnt and IL-1 pathway, pentraxin3-PTX3) and antioxidant (DPP3/Keap1/Nrf2) pathways, by multi-
parametric FACS analysis, qPCR, ELISA, and enzymatic assays. Patients were followed for 12 months after PRP knee injec-
tion to define responders vs non-responders based on clinical and patient-reported-outcomes and correlate the response
to PRP with the specific OA phenotype.

Results: We enrolled 105 knee OA patients (41 male, 64 female) treated with a single PRP injection; 58 patients completed
the 12-month follow-up period and were included in the analysis (47 responders, 11 non-responders). No significant
changes were observed in responders vs non-responders as for sex, age and clinical features associated with knee
OA. We measured the oxidative status of OA patients, in particular the presence of products of advanced glycation, HNE
and DPP3, by ELISA and we detected a significantly lower level of ascorbic acid concentration (p < 0.01) and a trend toward
increase of DPP3 levels in non-responder OA patients (p 0.06; Fig. 1). The analysis of a panel of 20 cytokines (detectable in
our samples out of 46 cytokines tested by Bioplex) showed higher levels of RANTES (CCL5) in the responders (p < 0.05;
Fig.2A), and we were able to identify the activation of components such as RANKL (p 0.07; Fig. 2B) associated with
response to PRP injection by real time qPCR on PBMCs. By FACS on PBMCs we could identify a subset of NK cells
(CD56dimCD16negative), a population still under study with unknown specific functions, significantly associated with
response to PRP injection in knee OA patients (p < 0.05; Fig.3).

Figure 1. ELISA measurement of the oxidative status of knee OA patients treated by PRP injection. As highlighted in the red boxes, we detected a
significantly lower level of ascorbic acid (p <0.01) and a trend toward increase of DPP3 in non-responder OA patients (p 0.06).
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Conclusion: Our immunological analysis for the characterization of knee OA patients responding and non-responding to
PRP injection shows that high levels of RANTES (CCL5) and RANKL activation may be related with response to PRP
treatment.

Acknowledgements. Grant number GR-2019-12370692 (Italian Ministry of Health)

Disclosure: A. Tonutti: None; V. Granata: None; V. Marrella: None; C. Sobacchi: None; R. Ragusa: None;
M. Monferini: None; C. sconza: None; N. rani: None; B. Di Matteo: None; C. Selmi: AbbVie, 2, 5, Alfa-Wasserman,
2, Amgen, 2, 5, Biogen, 2, Eli Lilly, 2, EUSA, 2, Galapagos, 2, Janssen, 2, Novartis, 2, Pfizer, 5, SOBI, 2;
A. Ceribelli: None.

Figure 2. Panel A. Analysis of 20 cytokines (selected from a panel of 46 cytokines initially tested by Bioplex) showed higher levels of RANTES
(CCL5) in responder knee OA patients (p <0.05). Panel B. By real time qPCR on PBMCs we were able to identify the activation of components
such as RANKL (p 0.07, red arrow) associated with response to PRP injection.

Figure 3. By FACS on PBMCs we could identify a subset of unconventional CD56 cells (CD56dimCD16negative) significantly associated with
response to PRP injection in knee OA patients (p <0.05, red arrow).
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Abstract Number: 1205

OARSI Initiative to Develop Classification Criteria for Early-Stage
Symptomatic Knee OA (EsSKOA): What Should Be Considered in the
Differential Diagnosis of EsSKOA?

Gillian Hawker1, Lauren King1, Jean Liew2, Quike Wang3, Armaghan Mahmoudian4, Nuria Jansen5, Ian Stanaitis6, Jos
Runhaar5, Tom Appleton7, Aleksandra Turkiewicz8, Martin Englund9, Stefan Lohmander9, Ida Kristin Haugen10 and
Tuhina Neogi11, and OARSI Early-stage Symptomatic Knee Osteoarthritis Initiative, 1University of Toronto, Toronto, ON,
Canada, 2Boston University, Boston, MA, 3Shanghai Sixth People’s Hospital, Shanghai, China (People’s Republic),
4University of West Florida, Pensacola, FL, 5Erasmus MC University Medical Center Rotterdam, Rotterdam, Netherlands,
6Women’s College Hospital, Toronto, ON, Canada, 7The University of Western Ontario, London, ON, Canada, 8,Lund
University, Lund, Sweden, 9Lund University, Lund, Sweden, 10Diakonhjemmet Hospital, Oslo, Norway, 11Boston
University Chobanian & Avedisian School of Medicine, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis Research Society International (OARSI) has launched an initiative to develop classifi-
cation criteria for early-stage symptomatic knee osteoarthritis (EsSKOA). In individuals with undiagnosed knee symptoms,
the criteria aim to identify those with knee OA without established radiographic OA for entry into OA prevention trials. An
international Delphi survey generated candidate items to be considered in the criteria. The next step is to assess the capacity
of these items to increase or decrease the likelihood of EsSKOA versus other conditions (mimics). The current study sought
to elicit diverse clinicians’ differential diagnosis for people presenting with undiagnosed knee symptoms.

Methods: An online survey was sent to clinicians who consult on individuals with knee symptoms (e.g., physiotherapy,
sports medicine, physiatry, and others). Participants were recruited from Delphi survey respondents, purposive sampling
of initiative member’s networks, and snowball sampling (participants invited other individuals to participate). Those who
see, on average, at least five patients per month with undiagnosed knee symptoms were eligible. Three cases scenarios
were presented: 50 yrs. with 8-months of knee discomfort while walking; 60 yrs. with intense knee discomfort getting out
of a car 1 week ago; and 40 yrs. with 1 month of knee stiffness and swelling. For each, participants were asked if they see
such people in their practice (yes/no). If yes, they were asked to indicate the top three differential diagnoses from a prede-
fined list of conditions, and any other conditions we may have missed (open text box). Demographic and practice character-
istics were collected to describe participants.

Results: 127 clinicians responded (43% female, 48% in practice ≤ 15 years, 50% academics). Table 1 Participants repre-
sented 8 clinical disciplines (32% sports medicine; 21% rheumatology; 14% general practice; 13% physiotherapy; 13%
orthopaedics; and 6% physiatry) and 6 continents (59% North America; 24% Europe, 8% Asia, 6% Australia, 2% Africa;
and 1% South America). Knee OA, including patellofemoral OA, was among the top three conditions in the differential diag-
nosis for all three scenarios, followed by patellofemoral pain syndrome (scenario 1), meniscal injuries (scenarios 1 and 2), col-
lateral and cruciate ligament injuries (scenario 2), and conditions associated with knee swelling, e.g., bursitis and
inflammatory arthritis (scenario 3) Table 2. Other conditions were identified (referred pain from the hip or lumbar spine, avas-
cular necrosis of the knee, fracture, plica syndrome, and hemarthrosis), but none was considered among the top three con-
ditions for any scenario.
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Conclusion: From our survey of a large, diverse group of musculoskeletal clinicians, the differential diagnosis of people
presenting with undiagnosed knee symptoms should include knee OA, meniscal, ligament and tendon injuries, bursitis,
and inflammatory arthritis. Data collected on patients with these conditions will be required to assess the ability of our
candidate items, alone and in combination, to discriminate individuals with EsSKOA from individuals with other com-
mon conditions.

Disclosure: G. Hawker: None; L. King: None; J. Liew: None; Q. Wang: None; A. Mahmoudian: None; N. Jansen:
None; I. Stanaitis: None; J. Runhaar: None; T. Appleton: AbbVie/Abbott, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Servier,
5; A. Turkiewicz: None; M. Englund: Cellcolabs AB, 2, Grünenthal Sweden AB, 2, Key2Compliance AB, 2;
S. Lohmander: Arthro Therapeutics, 2, Rho inc., 1; I. Haugen: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 2, Grünenthal,
2, Novartis, 2, Pfizer/Lily, 5; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1206

Association of Effusion-synovitis on Knee Pain in Early and Later-stage
Knee Osteoarthritis

LindseyMacFarlane1, Mike Paskewicz2, Jamie Collins2 and Jeffrey Katz2, 1Brigham andWomen’s Hospital, Hanover, NH,
2Brigham and Women’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pain in knee osteoarthritis (OA) is associated with structural features including effusion-synovitis
(E-S) and radiographic severity. Prior studies show a cross-sectional association between larger E-S and increased pain,
though this association is not always seen longitudinally. We investigated whether the association of pain and E-S varied
in patients with early versus later stage knee OA.

Methods: We used data from Osteoarthritis Registry of Biomarkers and Imaging Trajectories (ORBIT), an observational
cohort of 101 patients with symptomatic and radiographic knee OA. Participants underwent bilateral standing knee radio-
graphs, and bilateral knee MRIs at baseline, 12 and 24mo. We assessed knee pain with Knee Injury and Osteoarthritis Out-
come Score (KOOS) Pain score (0-100, 100 worst). Radiographs were graded according to the Kellgren-Lawrence Score
(KL, 0-4). E-S was graded on MRIs according to the MRI Osteoarthritis Knee Score (MOAKS; 0-3, 3 most severe).

We considered all knees at all timepoints. We dichotomized E-S to none/small (E-S 0-1) and medium/large (E-S 2-3), and KL
to early (KL 0- 2) and late stage (KL 3-4). We used linear regression with GEE (to account for clustering between knees and
across timepoints) to investigate the association between KOOS Pain (dependent variable) and E-S and KL grade. We then
included both E-S, KL and the interaction between E-S and KL in the same model to determine whether the effect of E-S on
pain varied by KL grade. We adjusted for age, sex, and BMI.

Results: The sample included 420 knees (all participants at all timepoints with imaging data). The mean age of the cohort
was 64 years (SD 10), mean BMI 30 (SD 6) and 63%were female. At baseline 37% had knee symptoms for less than 2 years.
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Across all timepoints 199 (47%) knees were early KL stage and 221 (53%) late stage. None/small E-S was seen in 263 (63%)
and medium/large in 57 (37%). Table 1. Individually, the least squares means (LSM) KOOS Pain score for none/small E-S
was 32 and for medium/large 36 (mean difference 4 (95% CI 0.7,8)), while the LSM for early KL was 28 and late KL 39 points
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(mean difference 10 (95% CI 6,14; Table 2). Including both E-S and KL in the model slightly diminished the magnitude of
association. The interaction between E-S and KL on pain was statistically significant (p=0.02). In patients with later stage
KL the presence or absence of E-S changed pain levels by a mean difference of 0.4 (95% CI -4,4). In contrast among those
in the early KL group, those with none/small E-S had a LSM of 26 for KOOS Pain while those with medium/large E-S had an
LSM of 34 (mean difference 8 (95% CI 2,14); Table 2).

Conclusion: In participants with symptomatic and radiographic knee OA, the association of E-S and pain differed based on
radiographic OA severity. In early-stage OA the presence of medium/large E-S was associated with a 8-point worsening in
KOOS Pain, approaching a clinically important effect. In later stage (KL 3-4), the presence of E-S was associated with 0.4
point mean difference. These data raise the question as to whether anti-inflammatory treatments may be more effective in
early-stage knee OA.

Disclosure: L. MacFarlane: None;M. Paskewicz: None; J. Collins: Boston Imaging Core Lab LLC, 2; J. Katz: None.

Abstract Number: 1207

Patterns of Shared Variation in Knee Ultrasound for Osteoarthritis:
A Machine Learning Approach

Sahar Sawani1, Liubov Arbeeva2, Katherine Yates3, Carolina Alvarez4, Todd Schwartz1, Serena Savage-Guin5, Jordan
Renner6, Catherine Bakewell7, Minna Kohler8, Janice Lin9, Jonathan Samuels10 and Amanda Nelson1, 1University of
North Carolina at Chapel Hill, Chapel Hill, NC, 2University of North Carolina, Chapel Hill, Carrboro, NC, 3University of
North Carolina Medical Center, Chapel Hill, NC, 4University of North Carolina at Chapel Hill, Miami, FL, 5Thurston
Arthritis Research Center, University of North Carolina at Chapel Hill, Chapel Hill,, Chapel Hill, NC, 6Thurston Arthritis
Research Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 7Intermountain Health Care, Salt Lake City,
UT, 8Massachusetts General Hospital, Boston, MA, 9Stanford University, Palo Alto, CA, 10NYU Langone, Rye Brook, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this study was to utilize a machine learning (ML) approach to identify phenotypes of knee
OA (KOA) based on demographic variables, symptoms, radiographs, and ultrasound (US) features.

Methods:We used data from participants enrolled in the population-based Johnston County Health Study (JoCoHS), who
provided demographic and clinical information, symptomatic and functional assessments, and imaging (knee US and multi-
ple joint radiographs). These data, minus the US results, were transformed, standardized, and combined into one set of
measurements – the clinical data block. US images of each participant were obtained by a trained sonographer and scored
independently by two expert readers, with any necessary adjudication by a third, independent reader. US
features – including effusion/synovitis (0-3), medial and lateral osteophytes (0-3), meniscal extrusion (0-1), and articular car-
tilage damage (0-3) –made up the second block. The ML approach was based on the Angle-based Joint and Individual Var-
iation Explained (AJIVE) algorithm, which aims to find shared (i.e., common to both data blocks) and individual (i.e., specific
to each block) modes of variation. Here, we focused on shared structure to explore how US features and non-US clinical
data vary together. We utilized loading plots to visualize the amount that each US and non-US variable contributed to a given
mode of variation.
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Results: This cross-sectional analysis included 500 JoCoHS participants (mean age 55 years, mean BMI 33 kg/m2, 65%
women, 26% Black, 9% Hispanic), with (31%) and without (69%) KOA (defined as a Kellgren-Lawrence grade of 2 or more).
We found two components of shared variation (Shared Components SC1 and SC2). The figures show the results as load-
ings onto the shared direction for each feature in two blocks, sorted by descending values.

SC1 demonstrated that the presence of osteophytes and cartilage damage on US (Figure 1A) was associated with higher
BMI, older age, more symptomatic KOA, higher Charlson Comorbidity Index, and worse Knee Injury and Osteoarthritis Out-
come (KOOS) scores (Figure 1B).

SC2 was characterized by presence of effusion and synovitis and less cartilage damage (Figure 2A). Clinical features asso-
ciated with variation in this direction included more exercise per week, better physical function, lower BMI, male sex, and
older age. (Figure 2B).
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Conclusion: We identified two directions of shared of variation that represent two patterns or potentially different pheno-
types of KOA. The first shared direction is consistent with prior studies which have linked presence of osteophytes and car-
tilage damage to worse symptoms and function in knee OA. Interestingly, the second shared direction appears to represent
a more inflammatory type of KOA, with presence of effusion and synovitis but with less cartilage damage. This phenotype
suggests earlier and less severe stages of OA. These different, clinically feasible phenotypes of knee OA should be confirmed
in future studies.

First shared AJIVE direction of variation. Feature loadings are represented by the barplots indicating the amount that each
ultrasound feature (1A-blue) and clinical variable (1B-red) contributed to the first shared direction. Only loadings with abso-
lute values > 0.1 are shown. BMI: Body Mass Index; sxKOA: symptomatic knee OA at the person level, at least one knee
has both 1) any pain, aching, or stiffness on most days of any one month in past 12 months and 2) KLG of 2 or more; PF:
Physical Function; PROMIS PF Mid: PROMIS-PF t score that is mild or worse (45 or less) from Health Measures reference;
GAIT: gait in meter/second from the 8 foot walk, average of 2 trials used; PROMIS PF t-score: version 10a, lower is worse,
t-score is standardized score where with mean=50 and SD=10; KOOS: The Knee Injury and Osteoarthritis Outcome Score;
QOL: Quality Of Life.

Second shared AJIVE direction of variation. Feature loadings are represented by the barplots indicating the amount that
each ultrasound feature (2A-blue) and clinical variable (2B-red) contributed to the second shared direction. Only loadings
with absolute values > 0.1 are shown. VIG min/week: from the BRFSS, total minutes of vigorous (causing large increases
in breathing or heart rate) activity per week for at least 10 minutes; PROMIS PF t-score: version 10a, lower is worse,
t-score is standardized score where with mean=50 and SD=10; GAIT: gait in meter/second from the 8 foot walk, average
of 2 trials used; sxKOA: symptomatic knee OA at the person level, at least one knee has both 1) any pain, aching, or stiffness
on most days of any one month in past 12 months and 2) KLG of 2 or more; KOOS: The Knee Injury and Osteoarthritis Out-
come Score; COLLEGE: college degree or higher; TOTAL min/week: from the BRFSS, total MVPA min/week defined as
moderate min + 2(vigorous minutes); ANY VIGOROUS: On both BRFSS and IPAQ, at least 1 day/week of vigorous activity
for at least 10 minutes.

Disclosure: S. Sawani: None; L. Arbeeva: None; K. Yates: None; C. Alvarez: None; T. Schwartz: None; S. Savage-
Guin: None; J. Renner: None; C. Bakewell: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6,
Sanofi, 2, 6, UCB, 2, 6;M. Kohler: Janssen, 12, medical advisory board, Novartis, 12, medical advisory board, Setpoint
Medical, 5, Springer Publications, 9; J. Lin: None; J. Samuels: None; A. Nelson: MedScape Education,
6, NestleHealth, 6.

Abstract Number: 1208

Statin Use and Risk of Total Joint Replacement of Knee and Hip in
Osteoarthritis Patients: Study Based on the French National Health
Insurance Cohort

christian roux1, stephanie ferrero2, Julie Bulsai2 and eric fontas2, 1rheumatology department, university Cote d’Azur,
nice, France, 2university cote d’azur, CHU de Nice, nice, France
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Background/Purpose: Potential beneficial effect of statin use on osteoarthritis progression is discussed. some studies
have suggested that statins may have a protective effect on structural evolution, others did not show any protective effect
and few studies showed a deletitious effect. The aim of our study was to assess the risk of total knee or hip replacement
among patients treated by statin versus patients without statin treatment in the French population

Methods:We conducted a nationwide population based cohort study using the french national healthcare system database
(SNDS). We included all subjects starting a statin treatment in 2018 and still on treatment on a regular basis until december
2022 and 800,000 unexposed subjects randomly selected from the entire French population. Concerning the statin group,
subjects with statin in 2017 were excluded to permit to have only incident use of statins and subjects need to have at least
3 dispensation per year by pharmacy to be sure that statin were taken correctly. The primary endpoints, occurrence of knee
or hip arthroplasty, were studied using Cox models adjusted for age, gender and comorbidities. In order to assess the
uncertainty around the results and to limit indication biais, a propensity score matching was performed in a sensitivity anal-
ysis to create 2 groups of comparable patients.

Results: Out of the nearly 66 millions of subjects in the data base. The cohort included 274,801 patients treated with statins
and 795,491 patients without statins, after removing patients who met exclusion criteria. Mean age 60.2 and 56.1 years,
female 41.9 % and 51.9 %, diabetis 24.0 % and 7.7 %, cardiovascular comorbidities 33.0 % and 7.0 % respectively. During
follow-up 5,788 and 9,928 knee replacement and 5,347 and 10,170 hip replacement occured in the statin and non statin
group, respectively. Risk of knee or hip replacement for the statin group versus non statin group was significantly higher:
knee replacement HR 1.49 [1.44; 1.55] (p< 0.0001); hip replacement HR 1.39 [1.34; 1.44] (p< 0.0001). The results were
confirmed by sensitivity analysis using a propensity score with still a higher risk about 22% for both joints.

Conclusion: This study showed that statin use is associated in a increased significant risk of knee and hip replacement.

Disclosure: c. roux: None; s. ferrero: None; J. Bulsai: None; e. fontas: None.

Abstract Number: 1209

Time to Knee Replacement by Kellgren-Lawrence Grade and Presence of
Frequent Knee Pain in Two Large and Diverse Longitudinal Cohorts: Data
from MOST and OAI

Kent Kwoh1, Rongrong Tang2, Edward Bedrick3, Jeffery Duryea4, Zong-Ming Li2, Jean Liew5, Xiaoxiao Sun6 and Tuhina
Neogi5, 1University of Arizona, Tucson, AZ, 2University of Arizona Arthritis Center, University of Arizona College of
Medicine - Tucson, Tucson, AZ, 3Department of Epidemiology andBiostatistics, Mel and Enid Zuckerman College of
Public Health, University of Arizona, Tucson, 4Brigham and Women’s Hospital, Harvard Medical School, Boston, MA,
5Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 6Department of Biostatistics, Mel and Enid
Zuckerman College of Public Health, University of Arizona, Tucson, AZ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Receipt of knee replacement has been proposed by the FDA as a structural and symptom outcome
for clinical trials of Disease Modifying Osteoarthritis Drugs (DMOADs). DMOAD trials have traditionally focused on enrolling
knees that are Kellgren-Lawrence grade 2 and 3, but there has recently been consideration of enrolling Kellgren-Lawrence
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grade 4 knees with knee replacement as the outcome. Frequent knee pain (i.e., pain on more than half the days of the past
30 days) has often been an enrollment criterion in DMOAD trials, but patient report of frequent knee pain can be inconsistent
and variable over time. Our objective was to compare time to knee replacement for knees with and without frequent knee
pain by Kellgren-Lawrence grade.

Methods:We identified knees with and without frequent knee pain from the Multicenter Osteoarthritis Study (MOST) and the
Osteoarthritis Initiative (OAI). Participants underwent fixed flexion posterior-anterior knee radiography at baseline and central
reading of KLG by the same experienced readers. We evaluated time to knee replacement by categories defined by
Kellgren-Lawrence grade and frequent knee pain presence with a Cox proportional hazards model, using Kellgren-
Lawrence grade 2 without frequent knee pain as the reference group. All models were adjusted for age, sex, race and
BMI. We tested an interaction between frequent knee pain and Kellgren-Lawrence grade.

Results: The sample consisted of 4,031 participants who contributed 6,148 knees (MOST: 1,550 participants, 2,355
knees; OAI: 2,481 participants, 3,793 knees). The demographic characteristics (i.e., age, sex, race, and BMI) are summa-
rized in Table 1. Kellgren-Lawrence grade distribution of the two cohorts are summarized in Table 2. Figure 1 is a Forest plot

MOST = Multicenter Osteoarthritis Study; OAI = Osteoarthritis Initiative

KL = Kellgren-Lawrence grade; FKP = frequent knee pain; MOST = Multicenter Osteoarthritis Study; OAI = Osteoarthritis Initiative

Female sex, non_Hispanic WHites, normal weight and Kellgren-Lawrence grade 2 without frequent knee pain are the referent groups; KL =
Kellgren-Lawrence grade; FKP = frequent knee pain;
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that summarizes of the Hazard Ratios and 95% confidence intervals (CI) by Kellgren-Lawrence grade and frequent knee
pain. There is a suggestion of a significant interaction between frequent knee pain and Kellgren-Lawrence grade (Wald Test,
p=0.05).

Conclusion: The hazard ratios of knee replacement are higher for those with frequent knee pain at baseline compared to
those without frequent knee pain at baseline, with increasing rates of knee replacement by Kellgren-Lawrence grade. Even
without the presence of frequent knee pain at baseline, knees with Kellgren-Lawrence 3 or Kellgren-Lawrence 4 at baseline
had clinically and statistically signficant Hazard Ratios for KR. These data may provide information for the planning of knee
osteoarthritis intervention trials where knee replacement is an outcome of interest.

Disclosure: K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Independent Data Moni-
toring Committee, Mindera, 5; R. Tang: None; E. Bedrick: None; J. Duryea: None; Z. Li: None; J. Liew: None; X. Sun:
None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1210

Optimal Definitions of Worsening Cartilage Using Sequential MRI
OsteoArthritis Knee Scores (MOAKS)

Kathryn Bacon1, mike LaValley2, Tuhina Neogi3, Ali Guermazi3, Frank Roemer3, Neil Segal4, Cora Lewis5, Michael
Nevitt6, David Felson7 and John Lynch8, 1Boston University, Webster, NH, 2Boston University School of Public Health,
Arlington, MA, 3Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 4University of Kansas, Kansas
City, KS, 5University of Alabama at Birmingham, Birmingham, AL, 6University of California, San Francisco, San Francisco,
CA, 7Boston University, Boston, MA, 8UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The MRI OsteoArthritis Knee Score (MOAKS) is increasingly used in studies of knee osteoarthritis.
Our aim was to evaluate methods using MOAKS scores to define cartilage worsening outcomes, along with established
OA risk factors, to determine optimal approaches for future analyses of cartilage worsening in MOST.

Methods: Participants were from the Multicenter Osteoarthritis Study (MOST) with MOAKS readings from a baseline and
follow-up exam 2 years later. MOAKS scores articular cartilage in 14 subregions across the knee in 2 dimensions: area of
loss as % of subregion surface (AREA); and % of subregion that has full-thickness loss (FTL). AREA and FTL are scored
as 0: None; 1: < 10%; 2: 10-75%; 3: >75%. MRIs were scored in chronological order, including within-grade changes for
definite visual change that do not fulfill criteria of a full grade change. Our primary methods for creating MOAKS outcomes
include: summing the AREA and FTL across subregions for a whole-knee 0-84 score; summing AREA and 2*FTL across
subregions to emphasize FTL in the score; and using an increase in AREA or FTL within a subregion for 14 subregion-
specific binary scores within the knee. Within-grade values were included.

Linear regression outcomes were evaluated in 3 ways: follow-up value as outcome adjusted for the baseline value; change in
value as the outcome (follow-up - baseline) unadjusted for the baseline value; and change in value as outcome adjusted for
the baseline value. Table 2 lists the outcome measures, including the region represented, whether change and baseline
adjustment are included, and the regression model combinations to be considered (linear; binary logistic; negative
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Table 1. Descriptive Characteristics of Study Participants

Table 2. Worsening Outcome Definitions and Associations with Predictors
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binomial).To determine the optimal outcome, strengths of association with several predictors are calculated: body mass
index (BMI); knee pain on a visual analog scale (VAS); total WOMAC; and hip-to knee alignment (HKA). Predictors were mea-
sured at baseline; age and sex are included as covariates in all models. For all analyses, the strength of association is mea-
sured by the regression estimate divided by its standard error (z score).

Results: We included 1852 MOST study participants with sequential MOAKS readings predictor and covariate values for
1 knee per participant; 25956 subregions across all knees. Z scores for association ranged from -2.28 to 6.17. The only out-
come strongly associating with HKA used binary outcomes restricted to tibiofemoral lateral compartment. The overall stron-
gest associations with predictors were in models using changes in MOAKS values without adjustment for the baseline value.
The strongest associations were found for the outcome with binary subregional values including within-grade changes with
GEE binary logistic regression and then the count of number of subregions worsened with negative binomial regression.

Conclusion: Outcomes for worsening cartilage based on MOAKS scores that performed the best used the changes in
scores from baseline to 2-year follow-up without adjustment for baseline scores. The best outcome measure used binary
worsening scores for an increase in either AREA or FTL in a subregion for 14-subregion-specific binary scores within the
knee, accounting for within-grade increases.

Disclosure: K. Bacon: None; m. LaValley: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Sobi, 2; A. Guermazi: None; F. Roemer: None; N. Segal: Arthrex, 1, Pacira Biosciences, 2, 5, 6, Trice Medical, 6;
C. Lewis: None; M. Nevitt: None; D. Felson: None; J. Lynch: None.

Abstract Number: 1211

An Evaluation of the Efficacy, Pharmacokinetics and Safety, of the
Transient Receptor Potential Vanilloid 1 (TRPV1) Agonist RTX-GRT7039 – a
Placebo-controlled Study in Patients with Osteoarthritis Knee Pain

Thor Ostenfeld1, Stefan Ivanicius1, Roman Stancik2 and Philip G Conaghan3, 1Grunenthal GmbH, Aachen, Germany,
2National Institute of Rheumatic Diseases, Piestany, Slovenia, 3Leeds Institute of Rheumatic and Musculoskeletal
Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Osteoarthritis – Clinical Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The transient receptor potential vanilloid 1 (TRPV1) is a critical driver of osteoarthritis (OA) pain. RTX-
GRT7039 is an investigational medicinal product containing the active pharmacological agent, resiniferatoxin (RTX), a potent
agonist of TRPV1 and a direct-acting neuronal analgesic that selectively targets and deactivates TRPV1-expressing
nociceptors.

The aim of this trial was to evaluate the efficacy and safety of a single intra-articular (IA) injection of RTX-GRT7039 in knee OA.

Methods: This phase II RCT (P03, Part 2) enrolled patients with a baseline VAS pain score >40mm (0-100mm) on motion for
average joint pain in the target knee during the last 2 days, with or without analgesic medication, and Kellgren-Lawrence
Grade 2-4.
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Forty patients (25 females, 15 males; mean age of 65.5 years) were randomized and treated with RTX-GRT7039 2 mg
[n=11] or 4 mg [n=10; all RTX-GRT7039 doses are presented as equivalent to Euphorbia resinifera latex in the injectate solu-
tion] administered consecutively (within 1 minute) to IA local anesthetic (LA; ropivacaine, 5mL, 0.5%); or RTX-GRT7039 4 mg
[n=5] or 8 mg [n=7] or placebo [N=7] administered 15 minutes after IA ropivacaine. The primary endpoint (VAS scores for
pain on motion) was captured at 3 and 6 months. Pharmacokinetic (PK) samples were collected for up to 2 hours post-
RTX-GRT7039 [n=5], 2 mg or placebo [n=1] and were analyzed using a LC-MS/MS method (LLOQ = 50pg/mL). VAS pain
scores for the assessment of procedural-related pain were captured for up to 3 hours post injection.

Results: For all treatment groups, mean absolute VAS pain scores for pain on motion experienced over the last 2 days in the
treated knee decreased rapidly from baseline (Figure 1). At 3 and 6 months, mean percentage change from baseline in VAS
pain scores were greater for the RTX-GRT7039 treatment groups than for placebo (Tables 1). Responder analyses revealed

Figure 1. Absolute change over time for the VAS pain score (mm, visit) for pain on motion (average of the last 2 days) – ITT population (Study MTX-
071-P03, Part 2).

Table 1. Percentage change from baseline of VAS scores (mm, visit and diary) for pain on motion (as average of the last 2 days) at Month 3 and
Month 6 – ITT population (Study MTX-071-P03, Part 2).
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a higher percentage of subjects with ≥50% or ≥70% reduction in VAS scores for pain on motion across all RTX-GRT7039
treatment groups compared to placebo (Table 2). RTX-GRT7039 treatment groups showed a greater reduction in WOMAC
total score than the placebo group; consistent changes were generally observed across the WOMAC pain, function and
stiffness subscale scores. All samples analyzed for PK were below the LLOQ. Treatment-emergent adverse events
(TEAEs) were comparable across all treatment groups; the majority were of mild or moderate intensity. The most frequent
TEAEs were arthralgia and headache. Two serious AEs (lumbar spinal stenosis and knee arthroplasty) were reported in
the group receiving RTX-GRT7039 2 mg immediately after LA; neither considered related to RTX-GRT7039. Procedural-
related pain intensity was higher in RTX-GRT7039 treatment groups than for placebo, generally peaking at around 0.5 h post
injection and resolving by 1.5-3 h.

Conclusion: This early phase trial indicates that RTX-GRT7039 has the potential to provide meaningful and sustained anal-
gesia for patients with KOA pain. Injection site pain was expected but transient. In this study, RTX-GRT7039 was found to
have a good safety profile and to have been well tolerated over the dose range evaluated.

Disclosure: T. Ostenfeld: Grunenthal GmbH, 3; S. Ivanicius: Grünenthal, 3; R. Stancik: None; P. Conaghan: AbbVie,
2, 6, Eupraxia Pharmaceuticals, 2, Galapagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly,
2, 6, Medipost, 2, Merck, 2, Moebius, 2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda,
2, TrialSpark, 2.

Abstract Number: 1212

Childhood Maltreatment Increases Risk of Chronic Widespread Pain:
Counterfactual Analysis of UK Biobank

Kate Timmins1, Tim Hales2 and Gary Macfarlane1, and The Consortium Against Pain inEquality Investigators and
Advisory Group, 1University of Aberdeen, Aberdeen, United Kingdom, 2University of Dundee, Dundee, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 2. Percentage of subjects with ≥50% and ≥70% reduction in VAS scores for pain on motion at Month 3 and Month 6 – ITT population (Study
MTX-071-P03, Part 2).
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Background/Purpose: Adverse childhood experiences (ACEs), including maltreatment (abuse and neglect), have been
associated with chronic pain, but the evidence is largely cross-sectional. Existing evidence is limited in its exploration of
the potential mechanisms and mediators, as well as being subject to recall bias. Using the UK Biobank enabled us to inves-
tigate multiple mediators and also a suitable negative control exposure (NCE) - childhood sunburn - with which to assess the
potential influence of recall bias.

Using causal counterfactual methods (g-methods), we aimed to estimate the following: the causal effect on the risk of
chronic pain all over, of reporting childhood maltreatment; the indirect effect mediated by deprivation in adulthood, depres-
sion/anxiety, social support and sleep problems; the joint interactive effect of reporting both childhood maltreatment and
recent trauma

<

Methods: We used the UK Biobank (application 1144, www.ukbiobank.ac.uk), a database of 500,000 people aged 40-69
recruited 2006-2010, some of whom were invited to complete questionnaires in 2016 (including 5 questions from the Child-
hood Trauma Screener) and 2019 (including pain items). Participants reported if they were “troubled by pain or discomfort,
either all the time or on and off, that has been present for more than 3 months” and if this was “all over the body”. A directed
acyclic graph identified key variables. Doubly-robust models, stratified by sex, estimated risk differences using inverse prob-
ability weights (IPW) and the teffects commands in Stata. IPW included ethnicity and age on leaving education as a proxy for
childhood socioeconomic status. To estimate the joint interactive effect, we derived a 4-category combined exposure vari-
able. We looked at mediation by depression/anxiety, sleep issues, deprivation and social support, with inverse odds weight-
ing (IOW) in a generalized linear model.

Results: Of 118,347 participants, 41.8% reported childhood maltreatment, and 5.2% reported chronic pain all over (males
3.4%; females 6.6%). The risk of chronic pain all over was higher with exposure to childhood maltreatment, both in men
(3.9% vs 1.3%; absolute risk difference 2.6% (95% CI 2.4%, 2.8%)) and women (8.1% vs 5.0%; absolute risk difference
3.0% (95% CI 2.6%, 3.5%)). One third of the risk increase was mediated by the included variables. There were independent
(and similar) effects of childhood maltreatment and adult stressful life events, with a supra-additive interaction between the
two exposures. A small risk difference was found for women (0.8%, 95% CI 0.3%, 1.3%) but not men using the NCE. Anal-
yses on imputed data were confirmatory.

Conclusion: Exposure to childhood maltreatment increases the risk of chronic pain all over by 2-3% and the use of a neg-
ative control exposure suggest that this is not attributable to differential recall. Trauma in adulthood in combination with child-
hood trauma further increased risk.

About a third of the increased risk was indirect, largely through depression/anxiety. Identifying and treating survivors of mal-
treatment could help to prevent an important proportion of cases of chronic widespread pain and stressful life events in
adulthood may represent an important timepoint in which to intervene.

Disclosure: K. Timmins: None; T. Hales: None; G. Macfarlane: GlaxoSmithKlein(GSK), 5.

2469

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1213

High Prevalence of and Medication Use in Musculoskeletal and Chronic
Multisite Pain in Community-Dwelling Older Adults: The Framingham
Heart Study

Sayali Dhamne1, Robert Edwards2, Emelia Benjamin3, Sarah Tilley3, Angelo Demalia4, Margaret Clancy3, Mary Molly
Gheller3 and Tuhina Neogi3, 1Boston University Chobantian & Avedisian School of Medicine, Boston, MA, 2Brigham and
Women’s Hospital, Boston, MA, 3Boston University Chobanian & Avedisian School of Medicine, Boston, MA,
4Framingham Heart Study, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Over 100 million adults have chronic pain, largely affecting older adults who often have >1 chronic
pain condition. Traditionally, chronic overlapping pain conditions (COPC) are defined based on “functional” disorders such
as fibromyalgia, irritable bowel syndrome, temporomandibular joint dysfunction, but such a characterization fails to incorpo-
rate musculoskeletal (MSK)-related pain. Further, the definition of widespread pain misses chronic MSK pain among those
without axial pain. We sought to evaluate the prevalence of chronic multisite pain in older adults regardless of underlying
diagnosis.

Methods: We included participants from a NIH-funded ancillary study to the Framingham Heart Study (FHS)’s 2nd genera-
tion 11th Exam (2019-2021), a community-based cohort of older adults unselected for pain or medical conditions, and old-
est cohort in the world to have pain data. We obtained information about locations of pain using a body homunculus to
catalogue MSK (joint and axial) pain, the Widespread Pain Index to identify non-articular pain locations, pain severity and
duration, comorbidities, and pain medication use. We defined chronic pain as pain present >3months per the International
Association for the Study of Pain definition. Chronic multisite pain was defined as ≥3 distinct body sites with chronic pain

Figure 1: Locations of pain in a community-based cohort of older adults unselected for pain or other medical conditions. (Note: Hand/wrist pain
was catalogued as being present if at least one hand/wrist joint was reported as being painful in a given limb; a similar approach was used for
the foot/ankle region.)
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as per the traditional definition of COPC. Widespread pain was defined as pain above and below the waist, on the right and
left sides of the body, and axial pain. We assessed prevalence of different aspects of pain, and NSAID use by presence of
contraindicated or precautionary comorbidities.

Results: We evaluated 1613 participants (mean (±SD) age 76±7.5, 56% females, mean (±SD) BMI 28.0±5.2). In the whole
cohort, 33% reported pain severity ≥4/10 (threshold typically used for enrolment into pain randomized trials), 78% reported
≥1 site of pain, 52% had chronic pain, 34% had chronic multisite pain, 19% met the definition of widespread pain, and 43%
reported using NSAIDs (only 1% was topical) and 3% opioids. Of those who reported ≥1 site of pain, 93% reported pain in
MSK locations; the most common were knee, hand, and low back (each >30%) (Figure 1). Notably, �75% who reported
chronic multisite pain had cardiovascular disease, renal disease, or gastroesophageal conditions, and >50% of them
reported using oral NSAIDs despite having these comorbidities; these proportions of NSAID use were higher among those
with chronic multisite pain than those without.

Conclusion: This study provides the first comprehensive pain data among much older adults than typically studied. Among
these older adults living in the community, the prevalence of chronic multisite pain was high, and virtually all of the reported
pain was in MSK locations. Of concern, over 50% with chronic multisite pain used NSAIDs despite having contraindications
or comorbidities that warrant precautions with this class of agent, underscoring the challenge of pain management in the
setting of a paucity of safe and effective management options. These data highlight the underrecognized and understudied
substantial burden of MSK pain among older adults.

Disclosure: S. Dhamne: None;R. Edwards: None; E. Benjamin: None; S. Tilley: None; A. Demalia: None;M. Clancy:
None; M. Gheller: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Abstract Number: 1214

All-Cause Mortality in Patients with Chronic Musculoskeletal Pain Using
Pregabalin or Duloxetine: A Retrospective Cohort Study in US Veterans

Sachalee Campbell1, Laura L. Daniel2, Alyson L. Dickson3, Otis Wilson3, C. Michael Stein3, Puran Nepal4, Adriana
M. Hung5 and Cecilia P. Chung2, 1University of Miami/ Jackson Health System, Miami, FL, 2University of Miami, Miami, FL,
3Vanderbilt University Medical Center, Nashville, TN, 4Vanderbilt University Medical Center, Vanderbilt, TN, 5Veterans
Administration Tennessee Valley Healthcare System, Nashville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Musculoskeletal pain affects more than 10% of the general population. Recent trends in managing
chronic musculoskeletal pain have favored non-opioid analgesics, for example, pregabalin, an antiepileptic medication that
has the risk of adverse effects like respiratory depression and congestive heart failure. This study aimed to compare the
all-cause mortality between new users of pregabalin versus duloxetine (the comparator) in US Veterans with chronic
musculoskeletal pain.

Methods: This was a retrospective cohort study of US Veterans Health Administration patients, ages 18-89 years, with
chronic non-cancer musculoskeletal pain who were new users of pregabalin or duloxetine between 2014 and 2022. We
assembled the cohort using Veterans Administration Informatics and Computing Infrastructure (VINCI). We excluded
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veterans who were in long-term care or hospice, hospitalized for a month or more, and those with serious illness. The out-
come was all-cause mortality which was obtained from vital status. Cox proportional hazard regression models were used
to analyze the outcome over time, utilizing inverse probability treatment weighting to adjust for differences between the users
of pregabalin and duloxetine. One hundred and fifty-five covariates were used in propensity scores. The covariates were
chosen based on literature review and knowledge from past studies. The covariate categories included chronic pain indica-
tors, demographics, musculoskeletal diagnoses, cardiovascular diagnoses and medications, medical care utilization, other
medications, and other comorbidities.

Results: This study included 26,700 new users of pregabalin and 152,862 new users of duloxetine. The cohort was pre-
dominantly male (83.1%) and of reported White race (69.7%). Their median age was 56 years. During the study period, there
were 2017 deaths. The rate of all-cause mortality in pregabalin users was 17.43 per 1000 person-years and the rate for
duloxetine users was 13.7 [unadjusted HR 1.29 (95% CI: 1.14-1.45)]. However, these differences became statistically
non-significant after adjustment for covariates [HR 1.09 (95% CI: 0.95-1.25)].

Conclusion: In this retrospective cohort study of US Veterans ages 18-89 years who have chronic non-cancer musculo-
skeletal pain, there was no statistically significant difference in all-cause mortality between pregabalin and duloxetine.

Disclosure: S. Campbell: None; L. Daniel: None; A. Dickson: None; O. Wilson: None; C. Stein: None; P. Nepal:
None; A. Hung: None; C. Chung: None.
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Abstract Number: 1215

Mortality in US Veterans with Musculoskeletal Conditions Using
Cyclobenzaprine or Baclofen

Maria Intriago1, Puran Nepal2, Laura L. Daniel1, Alyson L. Dickson3, Otis Wilson3, C. Michael Stein3, Adriana M. Hung4

and Cecilia P. Chung1, 1University of Miami, Miami, FL, 2Vanderbilt University Medical Center, Vanderbilt, TN, 3Vanderbilt
University Medical Center, Nashville, TN, 4Veterans Administration Tennessee Valley Healthcare System, Nashville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cyclobenzaprine is a commonly-used centrally-acting muscle relaxant; it has been approved for
short-term treatment of muscle spasms associated with acute musculoskeletal pain despite limited effectiveness.1 The drug
is structurally similar to tricyclic antidepressants, raising concerns for tricyclic-like effects on QRS prolongation potentially
leading to life-threatening tachycardia and increased mortality.2 Many Veterans suffer from long-term chronic pain; given
the trend against prescribing opioids, the use of non-opioid pain medications has increased. Therefore, we aimed to com-
pare mortality rates of new users of cyclobenzaprine or baclofen (an active comparator) in US Veterans with musculoskeletal
conditions.

Methods:We conducted a retrospective cohort study using data from the Veterans Health Administration from 2015-2021.
We included new users of cyclobenzaprine or baclofen, aged 18-89, with medical codes indicating a diagnosis of musculo-
skeletal pain in the 90 days prior to prescription fill. We excluded patients with serious illnesses, in long-term care, or who

Table 1. Baseline characteristics of patients taking baclofen or cyclobenzaprine after inverse probability weighting
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had prior use of the other study drug. The primary outcome was out-of-hospital mortality; the secondary outcome was all-
cause mortality. Date of death was obtained from Vitals records. We used Cox proportional hazards regression to estimate
the hazard ratios for the study outcomes and inverse probability weighting to control for confounders. To build the propen-
sity score we used 148 variables, which included demographics, comorbidities, and medications.

Results: We included 517,051 new users of cyclobenzaprine and 120,832 new users of baclofen. The median age was
55, 86.1% were males, and 65.6% had reported White race (Table). The most common indications were back pain and
arthralgia. The most prevalent comorbidities were hypertension, ischemic heart disease, and atrial fibrillation/flutter. There
were 1906 out-of-hospital deaths (1302 in the cyclobenzaprine and 604 in the baclofen group), and 2040 overall deaths
(1393 in the cyclobenzaprine and 647 in the baclofen group). For out-of-the hospital mortality, the incidence rate in cyclo-
benzaprine users was 10.26 per 1000 person-years compared to 13.18 in baclofen users, with an unadjusted HR of 0.81
(95% CI: 0.74-0.89). After adjustment for confounders, the HR was 0.96 (95% CI: 0.86-1.06). The rate of all-cause mortality
in cyclobenzaprine users was 10.96 per 1000 person-years compared to 14.10 in baclofen users, with a HR of 0.81 (95%
CI: 0.74-0.89). After adjustment for confounders, HR was 0.95 (95% CI: 0.86-1.05).

Conclusion: Among US Veterans with chronic musculoskeletal conditions, there was no statistically significant differences
in out-of-hospital mortality or all-cause mortality between new users of cyclobenzaprine and baclofen.

Disclosure: M. Intriago: None; P. Nepal: None; L. Daniel: None; A. Dickson: None; O. Wilson: None; C. Stein: None;
A. Hung: None; C. Chung: None.

Abstract Number: 1216

Subcutaneous Methylnaltrexone Treatment of Opioid-Induced
Constipation in Adults with Rheumatic Conditions

Larry Moreland1, Rowe Brookfield2 and Adam Laitman2, 1University of Colorado, Denver, CO, 2Salix Pharmaceuticals,
Bridgewater, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In patients taking opioid analgesics, opioid-induced constipation (OIC) is estimated to affect
between 41% to 80% of patients and is caused by peripheral mu-opioid receptor activation in the gastrointestinal
(GI) tract. Methylnaltrexone is a peripherally-acting mu-opioid receptor antagonist that reverses opioid-related constipating
effects in the GI tract without affecting centrally-mediated analgesia. Patients with a rheumatic disease may take opioid anal-
gesics for chronic pain and develop OIC. The aim of this subgroup analysis was to assess the efficacy/safety of methylnal-
trexone for OIC in patients who participated in a phase 3 trial and had ankylosing spondylitis (AS), fibromyalgia,
rheumatoid arthritis (RA), or osteoarthritis (OA).

Methods: A phase 3, randomized, double-blind, placebo-controlled trial enrolled adults with chronic (≥2 months) noncancer
pain taking ≥50 mg oral morphine equivalent dose (MED) for ≥2 weeks who had a mean of < 3 bowel movements/week.
Enrolled patients with a medical history of AS, fibromyalgia, RA, or OA who received subcutaneous (SC) methylnaltrexone
12 mg every other day or placebo for 4 weeks were included in the current analysis. The original trial coprimary endpoints
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were the percentage of patients with a rescue-free bowel movement (RFBM; ie, bowel movement occurring without any lax-
ative use within previous 24 hours) within 4 hours after the first treatment was administered and the percentage of treat-
ments (injections) resulting in an RFBM within 4 hours during the 4-week treatment period.

Results: A total of 23 and 24 patients were included in the methylnaltrexone and placebo groups, respectively: the mean
(SD) age was 50.6 (8.8) y vs 54.0 (11.8) y; the majority was female (82.6% vs 75.0%); the baseline mean (SD) weekly number
of RFBM was 0.8 (0.6) vs 1.1 (0.7); osteoarthritis (43.5% vs 58.3%) and fibromyalgia (39.1% vs 33.3%) were the most com-
mon conditions. The percentage of patients taking a morphine equivalent ≥100 mg at baseline was 56.5% and 45.8% in the
methylnaltrexone and placebo groups, respectively. Overall, significantly more patients treated with methylnaltrexone 12 mg
QOD had an RFBM within 4 hours of the first dose compared with placebo (Figure 1; P=0.002), with a rapid onset of action
(Figure 2). In addition, a significantly higher percentage of treatments (injections) during the 4-week period resulted in an
RFBM within 4 hours with methylnaltrexone vs placebo (28.7% vs 13.5%, respectively; P=0.01). One patient treated with
methylnaltrexone discontinued from the study due to an adverse event (AE). Common AEs were mostly GI-related, possibly
due to symptoms of OIC and/or mechanism of induction of an RFBM. The most common AEs in the methylnaltrexone group
(n=23) vs placebo (n=24) were: diarrhea (17.4% vs 8.3%), abdominal pain (13.0% vs 16.7%), headache (8.7% vs 4.2%), hot
flush (8.7% vs 8.3%), nausea (8.7% vs 4.2%), upper abdominal pain (8.7% vs 0%), urinary tract infection (8.7% vs 4.2%),
and flatulence (4.3% vs 8.3%).

Conclusion: Subcutaneous methylnaltrexone QODwas efficacious, with a rapid onset of action, and generally well tolerated
for the treatment of OIC in adults with rheumatic disease.

Figure 1. Percentage of Patients With a Bowel Movement Within 4 Hours of the First Treatment Dose

Figure 2. Time to First Bowel Movement After First Dose
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Disclosure: L. Moreland: None;R. Brookfield: Salix Pharmaceuticals or its affiliates, 3; A. Laitman: Salix Pharmaceu-
ticals or its affiliates, 3.

Abstract Number: 1217

Medical and Non-Medical Cannabis Use by Rheumatology Patients: A
Study of over 2000 Patients in California

Maggie Hui1, Nicholas Jackson2, Angela Pham1, Keren Chen2, David Elashoff2, ziva Cooper3 and Veena Ranganath4,
1David Geffen School of Medicine at UCLA, Los Angeles, 2UCLA Department of Medicine Statistics Core, Los Angeles,
3UCLA Center for Cannabis and Cannabinoids, Semel Institute for Neuroscience & Human Behavior, Dept of Psychiatry
and Biobehavioral Sciences, Dept of Anesthesiology and Perioperative Medicine, Los Angeles, 4UCLA, Los Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Approximately 12-20% of Rheumatology patients use cannabis (Fitzcharles 2020, Wipfler 2022,
Rampakakis 2023). Despite the legalization of medical cannabis in California more than 2 decades ago (California Depart-
ment of Justice), there is a paucity of data evaluating cannabis use patterns in rheumatology patients, and its effects on pain.
This study aims to examine if there are rheumatology patient characteristics that differ based on cannabis use patterns and
to evaluate cannabis’ effects on patient-reported pain scores in current cannabis users within California.

Methods: This cohort included patients ≥18 years of age, with active email addresses, and were seen in Rheumatology
clinics in California between 12/3/19 to 12/2/22 (n=35,915). A REDCap survey was sent and a total of 2,733 responded
for a 7.6% response rate. The cannabis survey consisted of demographics (age, sex, race/ethnicity, etc.), numerical pain rat-
ing scale (NPRS), rheumatologic medical condition, and cannabis use pattern (never users [NU], former users [FU], current
non-medical users [CNMU], current medical users [CMU], and users for both non-medical & medical [CBU]). Participants
reported efficacy of cannabis use on joint pain and overall body pain (range of 0-100 with 0 being very ineffective and
100 being very effective). One-way ANOVA and chi square tests compared demographics, pain scores, and effectiveness
outcomes across cannabis use groups.

Mean self-reported patient global score (blue bars) and numerical pain rating scale (NPRS) (purple bars) on 100 point scale by cannabis use
groups (never users [NU], former users [FU], current non-medical users [CNMU], current medical users [CMU], and current users for both non-
medical and medical [CBU]). Error bars represent standard deviations.

2476

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The cohort consisted of 19% rheumatoid arthritis, 10% osteoarthritis, 9% systemic lupus erythematosus, 7% fibro-
myalgia, and smaller frequencies of other conditions. Twenty-six percent of participants were NU, 33% FU, 19% CNMU,
12% CMU, and 11% CBU, where 42% of the cohort were current cannabis users. The cohort was predominantly female
(73%), white (62%), educated (74% college graduates), and employed (58% with job/student/homemaker). The mean age
was 54 years. Differences were seen across cannabis use for age, sex, race/ethnicity, and employment (all p< 0.05), where
CBUs were youngest (45.3 years), CNMUs had lowest proportion of females (67%), and CMUs had higher rate of whites
(70%) and lowest rate of employment (52%).

Current NPRS (mean 41.2) was significantly different across the cannabis use groups (p< 0.001), where CMU reported the
highest pain (mean 51.5, SD 25.9) (Figure 1). Among current cannabis users, 65% of participants used cannabis for joint
pain and 49% for overall body pain. CMUs reported a mean efficacy 70.2 and 71.8 for joint pain and overall pain, respectively
(Table 1). Similar findings were observed for CBUs.

Conclusion: Approximately 23% of survey participants reported current use of cannabis for medical purposes.
Current cannabis users reported higher pain scores and a cannabis effectiveness of�70 for joint pain and overall body
pain. Future research is warranted to examine the impact cannabis has on the treatment of pain in rheumatology
patients.

Disclosure: M. Hui: None; N. Jackson: None; A. Pham: None; K. Chen: None; D. Elashoff: Eli Lilly, 2, mallinckrodt, 5;
z. Cooper: Canop Growth Corporation, 12, Study drug, True Terpenes, 12, Study drug; V. Ranganath: Eli Lilly,
2, mallinckrodt, 5.

Abstract Number: 1218

Randomized, Double-Blind, Placebo-Controlled Confirmatory Phase
3 Trial of Bedtime Sublingual Cyclobenzaprine (TNX-102 SL) in
Fibromyalgia

Seth Lederman1, Lesley Arnold2, Mary Kelley1, Ben Vaughn3, Jean Engels1 and Gregory Sullivan1, 1Tonix
Pharmaceuticals, Inc, Chatham, NJ, 2University of Cincinnati College of Medicine, Cincinnati, OH, 3Rho, Inc, Chapel
Hill, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Percentages of current cannabis users (current non-medical users [CNMU], current medical users [CMU], and current users for both non-medical
and medical [CBU]) who indicated joint pain or overall body pain as a primary indication for cannabis use and self-reported effectiveness (mean +
SD) of cannabis in treating joint pain or overall body pain on 100 point scale.
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Background/Purpose: Fibromyalgia (FM) is a nociplastic syndrome of chronic widespread pain, nonrestorative sleep,
fatigue, cognitive dysfunction and mood symptoms. RESILIENT was a confirmatory Phase 3 trial of daily bedtime TNX-
102 SL (TNX, sublingual cyclobenzaprine [CBP] HCl) 5.6 mg for FM.

Methods: Across 33 US sites, 457 patients meeting 2016 Revised FM criteria were randomized 1:1 to 2 weeks TNX 2.8 mg
followed by 12 weeks 5.6 mg, or to matching placebo (PBO). The primary endpoint was Week 14 change from baseline in
weekly average of daily diary numeric rating scale (NRS) pain intensity. Six key secondary endpoints were: Patient Global
Impression of Change (PGIC)-responders; Fibromyalgia Impact Questionnaire - Revised (FIQR) Symptoms (S) and Function
(F) domains; PROMIS Sleep Disturbance (SD) and Fatigue; and Sleep Quality by daily diary NRS. The primary and continu-
ous key secondary efficacy endpoints were analyzed by mixed model repeated measures with multiple imputation; and
dichotomous endpoints by Pearson Chi-Squared; with multiplicity adjustment and type 1 error control by prespecified
sequential testing waterfall. Exploratory secondary endpoints were the Beck Depression Inventory-II (BDI-II), Changes in
Sexual Functioning Questionnaire short form (CSFQ-14) and individual FIQR items. All patients received e-learning training
on placebo response reduction and accurate pain reporting at every visit.

Results: TNX significantly reduced FM pain at Week 14 (LS mean [SE] difference v PBO of −0.7 [0.16]; P = 0.00005; effect
size = 0.38). Significant improvement was also observed in: PGIC (TNX-response 35.1% v 19.1% PBO, P = 0.0001); FIQR-S
(P = 0.000002); FIQR-F (P = 0.001); PROMIS SD (P = 0.0000001) and Fatigue (P = 0.00009); and Sleep Quality (P =

Figure 1

Figure 2
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0.0007). Among exploratory endpoints, BDI-II total score (P = 0.001, uncorrected) and the FIQR Memory item (P = 0.001,
uncorrected) were more improved on TNX. CSFQ-14 in females suggested TNX improved sexual function over PBO based
on total score, and orgasm/completion and desire/frequency domains (all P < 0.05, uncorrected). TNX was well tolerated
without clinically meaningful changes in blood pressure or weight. The only systemic adverse events (AEs) at >3.0% rate
were COVID-19, headache and somnolence. Administration site reactions of oral hypoaesthesia were the most frequent
(TNX 23.8%, PBO 0.4%), and were transient, self-limited, and rated as mild (22.1%), occasionally moderate (1.7%), and
never severe. Comparing TNX-treated patients with or without oral sensory AEs showed no significant difference in the treat-
ment effect on pain.

Conclusion: This confirmatory Phase 3 study demonstrates TNX significantly improves a broad spectrum of core FM symp-
toms including widespread pain, and nonrestorative sleep, fatigue, as well as global function. TNX improved depressive
symptoms, cognitive function and female sexual function in exploratory analyses. TNX had a favorable tolerability profile.
These results suggest TNX has potential to treat fibromyalgia at a syndromal level.

Disclosure: S. Lederman: Tonix Pharmaceuticals, 3, 11; L. Arnold: AbbVie/Abbott, 5, Aptinyx, 2, 5, Axsome Thera-
peutics, 2, Ono Pharmaceutical Co, 2, Otsuka, 5, Scilex, 2, Swing Therapeutics, 5, Teva, 5, Tonix Pharmaceuticals,
5, Virios, 5, WCG Analgesic Solutions, 1;M. Kelley: Tonix Pharmaceuticals, 3, 11; B. Vaughn: Rho, 3; J. Engels: Tonix
Pharmaceuticals, 3, 11; G. Sullivan: Tonix Pharmaceuticals, 3, 11.

Abstract Number: 1219

Association Between Fibromyalgia and Serum Levels of Calcitonin Gene-
Related Peptide and Vascular Endothelial Growth Factor: AMeta-Analysis

Osama Al Zoubi1, Dahlia Chavez2 and Robert Katz3, 1University of Illinois at Chicago, Chicago, IL, 2Rheumatology
Associates, Rush University Medical Center, Chicago, IL, 3Rush University Medical Center, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 3
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Background/Purpose: Fibromyalgia syndrome (FMS) is characterized by generalized muscle pain, fatigue, psychological
distress, cognitive dysfunction, and sleep disturbances. The physiopathology of FMS is not fully understood, making the
diagnosis and management of FMS challenging. The most reliable diagnostic criteria are those of the American College of
Rheumatology (2016). Still, many FMS patients are not correctly identified, and no reliable blood markers have been inte-
grated in clinical practice to assist in FMS diagnosis. Calcitonin gene-related peptide (CGRP) is a vasodilator and neurotrans-
mitter in peripheral and central neurons. VEGF regulates angiogenesis and blood microcirculation. Both pain transmission
and microcirculation have been implicated in FMS pathophysiology. The aim of this systematic review and meta-analysis
was to investigate whether serum CGRP and VEGF levels differ between FMS patients and controls.

Methods: PubMed, Scopus, and Google Scholar databases were systematically searched for relevant articles published
before the 1st of June 2024. Review Manager was used to perform the meta-analysis. Mean (SD) values of markers were
extracted from the studies. A random-effects model was applied to calculate each marker’s overall standardized mean dif-
ference (SMD). If the study reported its findings using the median (IQR), the skewness of its data was explored, and the mean
(SD) values were estimated accordingly. The methodological quality and risk of bias of included studies were assessed
through the quality assessment of diagnostic accuracy studies (QUADAS-2) revised tool.

Results: Five studies involving 306 FMS patients and 237 controls were included (Figure 1,2). Data regarding VEGF serum
levels was pooled from 4 studies, while data regarding CGRP serum levels was pooled from 3 studies. VEGF serum levels
were not significantly different between FMS cases and controls (SMD = 0.51, 95%CI = -0.78 to 1.81, p = 0.44), and pooled
studies exhibited significant heterogeneity. (Figure 3) CGRP serum levels were significantly higher in FMS cases than in con-
trols (SMD = 0.51, 95%CI = 0.28 to 0.74, p < 0.001), where pooled studies did not exhibit observed heterogeneity. (Figure 3)

Conclusion:Measuring serum CGRPmay be useful in aiding the diagnosis of FMS, and is promising to be incorporated into
clinical practice, as levels were significantly higher in FMS patients than controls. Future studies are recommended to deter-
mine a reliable cut-off value along with the exploring the diagnostic accuracy of such marker.

Prisma flowchart of literature search and study selection process
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Disclosure: O. Al Zoubi: None; D. Chavez: None; R. Katz: None.

Abstract Number: 1220

Fibromyalgia’s Under-Representation in Rheumatology Literature: A Ten-
Year Analysis of Disease-Specific Article Distribution

Seth Adler1, Osama Al Zoubi2 and Robert Katz3, 1Rheumatology Associates, Rush University Medical Center, Chicago,
2University of Illinois at Chicago, Chicago, IL, 3Rush University Medical Center, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent estimates predict that up to 12 million adults in the United States suffer from Fibromyalgia
Syndrome (FMS). That is compared to around 1.3 million adults with rheumatoid arthritis (RA), around 300 thousand adults
with scleroderma, and around 250 thousand adults with systemic lupus erythematosus (SLE). Despite the greater preva-
lence of FMS is the US adult population, we hypothesize that FMS is under-researched and under-represented in the rheu-
matology scientific literature.

Characteristics of the included studies

A. Forest plot demonstrating overall standardized mean difference (SMD) of Vascular Endothelial Growth Factor (VEGF) serum levels between
fibromyalgia cases and controls. B. Forest plot demonstrating overall standardized mean difference (SMD) of Calcitonin Gene-Related Peptide
(CGRP) serum levels between fibromyalgia cases and controls.
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Methods: The number of articles published by 5 major rheumatology journals (Annals of Rheumatic Diseases, Arthritis &
Rheumatology, Arthritis Care & Research, Journal of Clinical Rheumatology, and Journal of Rheumatology) were reviewed
from 2014 - 2024. We used representative keywords to search each journal for the following rheumatologic disease diagno-
ses: Fibromyalgia, Osteoarthritis, Lupus, Rheumatoid Arthritis, Gout, Sjogren’s Syndrome, Scleroderma, Ankylosing Spon-
dylitis, and Psoriatic arthritis. The frequency of each diagnosis was calculated in each Journal in addition to all the articles
combined. Chi-Square test was used to compare the proportion of FMS articles with each other rheumatologic disease. A
p-value of less than 0.05 was considered statistically significant.

Results: 7696 articles were identified and included. Fibromyalgia had the least proportion of articles compared to other
rheumatic disease in both Annals of Rheumatic Diseases and Arthritis & Rheumatology. Overall, RA comprised most papers
(35.8%), while Scleroderma and FMS were the least frequent (2.0% and 2.1% respectively) (Figure 1, 2). The overall propor-
tion of FMS related articles was significantly lower than the proportions of articles related to other rheumatologic diseases
(p< 0.05) except for Scleroderma, where there was no statistically significant difference (p >0.05).

Conclusion: Despite the high prevalence of FMS, related papers in were significantly published less often than any other
rheumatologic diagnosis except for Scleroderma. This demonstrates the need for further research in the field of FMS. Our
findings could also indicate potential publication bias, where studies reporting positive or significant data are more likely to
be published, and negative or non-significant results in FMS are under-published. Further studies are needed to better
understand this under-representation, and future efforts are encouraged to address gaps in FMS literature.

Table summarizing the number and respective proportion of articles related to each rheumatologic disease among five different Rheumatology
Journals.

Donut charts summarizing the proportion of articles related to each rheumatologic disease among five different Rheumatology Journals, with spe-
cial focus on the proportion of fibromyalgia-related articles.
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Disclosure: S. Adler: None; O. Al Zoubi: None; R. Katz: None.

Abstract Number: 1221

Efficacy of Immersive Virtual Reality-based Biofeedback on Chronic Pain
and Daily Life Impact in Fibromyalgia: A Pilot Randomized
Controlled Trial

Luca Chittaro1, Simone Longhino2, Marta Serafini1, Sofia Cacioppo2 and Luca Quartuccio3, 1Human-Computer
Interaction Lab, Department of Mathematics, Computer Science and Physics, University of Udine, Udine, Italy, 2Division
of Rheumatology, Department of Medicine, University of Udine, UDine, Italy, 3Division of Rheumatology, Department of
Medicine (DMED), University of Udine, Udine, Italy, Udine, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM) affects 2% of the global population, causing chronic musculoskeletal pain,
fatigue, sleep and mood disorders, significantly impacting quality of life. Although many approaches have been pro-
posed, including biofeedback (BF), the treatment of FM remains an unmet need, with a high risk of NSAIs and opioid

Figure 1. A) Study Design; B) Screenshot of the virtual environment, joystick and sensors for biofeedback used in the study.
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abuse. Immersive virtual reality combined with biofeedback (IVR-BF) has emerged as a promising tool in the manage-
ment of anxiety, stress, and pain; its role in the treatment of FM remains, however, unexplored. Our purpose is to eval-
uate the efficacy and acceptability of an IVR-BF intervention in improving chronic FM pain and the impact of FM on
patients’ daily lives.

Methods: Patients meeting 2016 ACR Revised Diagnostic Criteria for FM were enrolled and randomized into
2 groups, A (treatment) and B (control). After randomization Group A underwent 5 IVR-BF sessions within a
maximum of 10 days (1 per day), while group B waited before undergoing IVR-BF sessions with the same modalities.
Questionaries were administered at specific time points (Fig. 1a); pain intensity, subjective pain perception, overall
FM impact, and personality traits were assessed using Visual Analog Scale (VAS), Short Form-McGill Pain Question-
naire (SF-MPQ), FIQ (Fibromyalgia Impact Questionnaire (FIQ), and Big Five Inventory (BFI), respectively. During IVR-

Table 1. Baseline characteristics of FM patients.
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BF sessions patients were immersed for 15 minutes in a soothing virtual environment using a MetaQuest2 headset and
a joystick, performing breathing and relaxation exercises (Fig. 1b). ANOVA, Chi-Square, and t-test were used for
analysis.

Results: 20 female FM patients were enrolled: 10 in group A and 10 in group B. Both groups were homogeneous at base-
line, except for openness (Tab. 1). After IVR-BF, group A showed significant VAS pain and FIQ score reductions compared
to group B (p=0.01; p=0.02, respectively) (Fig. 2a-d). Considering all the 20 patients (group A+B), early VAS pain improve-
ment was registered during IVR-BF, reaching significance at last session (p< 0.01); however, at the follow-up visit, VAS pain

Figure 2. A-D) VAS pain and FIQ scores between groups (A vs B); E-G) VAS pain, FIQ and SF-MPQ scores trends within groups (A+B).
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increased compared to post-IVR-BF assessment, reaching pre-IVR-BF levels (p=0.42). A significant FIQ score reduc-
tion was seen after IVR-BF (p< 0.001), with a mild, nonsignificant increase at the follow-up visit compared to post-
IVR-BF (p=0.23). Focusing on SF-MPQ in the 20 patients considered, post-IVR-BF intervention improvements were
noted in sensory, affective, total, and present pain index domains compared to baseline (p=0.002, p< 0.001, p<
0.001, p=0.03, respectively) (Fig. 2e-g). No significant correlations were found between VAS pain, FIQ, SF-MPQ
scores, and BFI personality traits (p >0.05). Almost all patients (18/20) expressed satisfaction with the IVR-BF interven-
tions; no adverse events occurred.

Conclusion: IVR-BF emerges as a promising, innovative, and effective non-pharmacological treatment that could expand
the therapeutic options for FM. This intervention significantly improves the intensity and perception of chronic FM pain and
mitigates the overall impact of FM on patients’ daily lives. However, its efficacy appears to wane over time, suggesting the
need for periodic re-treatment.

Disclosure: L. Chittaro: None; S. Longhino: None; M. Serafini: None; S. Cacioppo: None; L. Quartuccio: None.

Abstract Number: 1222

Large Language Model-driven Sentiment Analysis for Facilitating
Fibromyalgia Diagnosis

Vincenzo Venerito and Florenzo Iannone, Rheumatology Unit- University of Bari "Aldo Moro", IT, Bari, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM) is a complex disorder with widespread pain and emotional distress, posing diag-
nostic challenges. FM patients show altered cognitive and emotional processing, with a preferential allocation of attention to
pain-related information. This attentional bias towards pain cues can impair cognitive functions such as inhibitory control,
affecting patients’ ability to manage and express their emotions. Sentiment analysis using large language models (LLMs)
can provide insights by detecting nuances in pain expression.

In this proof-of-concept study we investigated whether a LLM-driven sentiment analysis might also catch the nuance of pain
expression patterns in FM due to specific lexicon by analyzing linguistic patterns and emotional cues.

Methods: 40 patients with ACR2016-classified FM and 40 non-FM chronic pain controls referred to rheumatology clinics were
enrolled. Transcribed responses to questions on pain and sleep were machine translated to English and analyzed by the open-
source LLM Mistral-7B-Instruct-v0.2 using prompt engineering targeting FM-associated nuances of pain expression (“prompt-
engineered”) or an approach without this targeting (“ablated”) (Figure 1 Panel A). Accuracy, precision, recall, specificity, and area
under the receiver operating characteristic curve (AUROC) were calculated using rheumatologist diagnosis as ground truth

Results: The prompt-engineered approach demonstrated accuracy of 0.87, precision of 0.92, recall of 0.84, specificity of
0.82, and AUROC of 0.86 for distinguishing FM (Figure 2). In comparison, the ablated approach had accuracy of 0.76, pre-
cision of 0.75, recall of 0.77, specificity of 0.75, and AUROC of 0.76 (Figure 1 Panel B). The accuracy was superior to the
ablated approach (McNemar’s test p< 0.001).
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Conclusion: This proof-of-concept study suggests LLM-driven sentiment analysis, especially with prompt engineering, may
facilitate FM diagnosis by detecting subtle differences in pain expression. The high accuracy, precision and recall of the
prompt-engineered sentiment analysis suggest it could effectively distinguish between patients with and without FM based
on subtle differences in their expression of pain symptoms. Further validation is warranted, particularly inclusion of second-
ary FM patients.

Disclosure: V. Venerito: None; F. Iannone: AstraZeneca, 2, GSK, 2, Pfizer, 2, UCB, 2.

Abstract Number: 1223

Community Based Study of Prevalence and Social Factors for Chronic
Pain and Fibromyalgia in Women from Western India

Vidit Gupta1, Diksha Mishra1, Shikhar Singh1, Vaishnavi Chowhan1, Shraddha Thorat1, Kavita Krishna2 and Sandeep
Kansurkar3, 1Bharati Vidyapeeth (Deemed to be University) Medical College, Pune), Pune, Maharashtra, India, 2Bharati
Vidyapeeth University Medical College and Hospital, Pune, Maharashtra, India, 3Bharati Vidyapeeth University Medical
College, Pune, India

Figure 1. Panel A. Sentiment Analysis Workflow. Panel B. Confusion Matrices. Left matrix: Confusion matrix for prompt-engineered sentiment anal-
ysis. Right matrix: Confusion matrix for ablated sentiment analysis. The number of true positives decreased, while false positives increased with
ablated sentiment analysis.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia is a disorder of chronic widespread pain. There is huge burden of this entity in commu-
nity but there is scarcity of quality studies regarding its prevalence. Fibromyalgia is seen much more commonly in women as
compared to men. Study was aimed to assess prevalence of fibromyalgia in young andmiddle-aged women using American
College of Rheumatology classification criteria for fibromyalgia 2010. This has been validated for community studies and
does not require examination for tender points.

Methods:We identified one urban and one rural area in the vicinity of our community health centers in Western India. Sam-
ple size was calculated based on previous reports of prevalence between 4% to 6.5% and design of alpha of 0.05 with
power of 85%. House to house survey was conducted in 563 households. Total 648 women between age of 18 to 60 years
were interviewed for presence or absence of any chronic pain lasting for more than 3 months. Those having chronic pain
were screened as per ACR 2010 fibromyalgia criteria including widespread pain index (WPI), symptom severity score. They
were also interviewed about their patterns of sleep. Data about social demographics and comorbidities with previous sur-
geries were also recorded.

Results: Mean age of participants was 37.38±11.2 years. Out of total 648 participants 273 (42%) were from urban area
others were from rural setting. One third of women (33.4%) had some form of chronic pain. Forty (6.17%) were found to have
fibromyalgia. Among those having chronic pain, 78 (36%) had WPI more than 5, 58 (27%) had WPI more than 7 while
40(16.7%) satisfied the criteria for fibromyalgia. There was no significant difference in prevalence of fibromyalgia between
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rural and urban settings. Those having fibromyalgia had significantly lower annual family income (0.18±0.13 vs 0.24±0.24
million INR, p< 0.001), higher age (44.41±10.27 vs 36.05±11.35 year, p< 0.001) and higher body weight (62.02±11.65 vs
56.25±10.56 Kg).

Conclusion: Present study shows prevalence of fibromyalgia to be 6.17% in women of western India in age group of 18 to
60 years. Only half of those having widespread pain in community satisfied the criteria for fibromyalgia. There was associa-
tion of fibromyalgia with lower income, higher body weight and sleep disturbances.

Disclosure: V. Gupta: None; D. Mishra: None; S. Singh: None; V. Chowhan: None; S. Thorat: None; K. Krishna:
None; S. Kansurkar: None.

Abstract Number: 1224

Occupational Stress and Fibromyalgia Among Healthcare Professionals
in Abu Dhabi Region, United Arab Emirates: A Cross-sectional Study

Shamma Al Nokhatha1, Asma Alneyadi2, Noor Alnuaimi3, Hajar Almansoori3, Sara Alhosani3, Shammah Almemari4

and Muhammad Hashim3, 1Tawam hospital/ College of Medicine and Health Sciences, Al Ain, Abu Dhabi,
United Arab Emirates, 2Tawam hospital, Al Ain, Abu Dhabi, United Arab Emirates, 3College of Medicine and Health
Sciences, Al Ain, Abu Dhabi, United Arab Emirates, 4Ambulatory Health Services, Al Ain, Abu Dhabi, United Arab Emirates
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The stress level of healthcare workers may impact the quality of care provided to patients. The prev-
alence of occupational stress among healthcare workers can range from 27% to 87.4%. Consequently, they are prone to
develop chronic conditions like fatigue and fibromyalgia. We aimed to assess stress levels and identify healthcare workers
at risk for occupational burnout and fibromyalgia.

Methods: A cross-sectional study was conducted among healthcare professionals in the Abu Dhabi region. Participants
voluntarily agreed to participate and completed an anonymous survey between November 2023 and February 2024.The
self-administered questionnaire assessed various aspects including sociodemographic characteristics, the Workplace
Stress Scale to assess workplace-related stress and the impact of stress on quality of life, focusing on fibromyalgia.

Table 1. Baseline characteristics of participants (n=254)
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Results: Among the 254 respondents, a majority were females (186; 73.2%); mostly in the age group 20 to 59 years (251;
98.8%). The overall response rate based on the total workforce was 4.5%. Half of the respondents were physicians (48.4%)
while the other half were nurses (51.6%). One-third (32.3%) were Emirati and the ethnicities were mostly Arab (131; 51.6%),
and Asian (106; 41.7%). About half of the respondents (107; 42%) were relatively new having joined less than five years ago.
Table1 A wide range of clinical departments were represented including medical, surgical, and nursing. Half were on shift

Figure 1. Self-reported stress levels in different clinical departments,: Mean self-reported stress levels (0- 10) and associated factors
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rotations (144; 56.7%) while the rest were on fixed schedules. Self-reported stress (on a scale of 0 to 10) was higher
after joining the current institution compared to baseline stress before joining (mean 6.43 vs. 4.20; p < 0.001). Women
reported substantially higher stress (6.70 vs 5.69; p = 0.002). Nurses had lower self-reported stress than consultant
physicians (5.77 vs 7.21; p < 0.001). Emirati nationals reported higher stress than non-Emirati respondents (7.11 vs
6.11; p < 0.001). Main source of stress was the workplace for 232 (91.3%) respondents, while others reported home
and financial issues. More than half 137 (53.9%) had thought of quitting their job because of work-related stress. Only
33 (13.0%) had attended a stress relaxation workshop or similar support services. There was a moderately strong cor-
relation between workplace stress and fatigue (r = 0.57; p < 0.001). Figure1 On multivariate analysis, the predictors for
occupational stress included the following: female gender, fatigue, and certain clinical departments such as
anesthesia, cardiology, internal medicine, nephrology, and pediatrics (adjusted R-squared = 0.390). Based on self-
reported symptoms, 72 (29.3%) respondents met the criteria for fibromyalgia (95% confidence interval: 24 to
35%); most of these were females 64 out 72 (88.9%).The prevalence was lowest among nurses (25%; 32 out of
130), followed by attending physicians (32%; 18 out of 56), and highest among resident physicians (37%; 22 out of
60). Table2

Table 2. Fibromyalgia among healthcare workers and its associations
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Conclusion: Fairly high stress was reported by healthcare professionals especially women. Workplace changes and stress
reduction support programs are needed urgently to protect this vital workforce.

Disclosure: S. Al Nokhatha: None; A. Alneyadi: None; N. Alnuaimi: None; H. Almansoori: None; S. Alhosani: None;
S. Almemari: None; M. Hashim: None.

Abstract Number: 1225

Fibromyalgia as a Potential Initial Presentation for Autoimmune
Conditions

Qi Wang1, Pratibha Chaudhary2, Yu Chang3 and Megha Garg4, 1Unity Hospital/Rochester Regional Health, Rochester,
NY, 2Rochester General Hospital, Rochester, NY, 3National Cheng Kung University Hospital, Tainan, Taiwan (Republic of
China), 4Rochester Regional Health, Rochester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia is a non-autoimmune disease with widespread pain, severe fatigue, and sleep prob-
lems. There are limited studies examining the association between fibromyalgia and autoimmune conditions, and so far,
there is no evidence showing that fibromyalgia could be a potential initial presentation for autoimmune diseases. We aim
to investigate the potential association between fibromyalgia and autoimmune conditions.

Methods:We conducted a retrospective, propensity score matched study using the TriNetX database, a network compris-
ing deidentified data across the world. We included 14,309 patients who were diagnosed with fibromyalgia between
November 1, 2018, and January 1, 2019, from 118 health institutions worldwide with no existing diagnosis of autoimmune
conditions before or up to 1 month after the diagnosis of fibromyalgia, comparing them with a matched control group with-
out fibromyalgia diagnosis. The primary outcomes were development of autoimmune conditions and number of ambulatory
visits between 1 month and 5 years after the diagnosis of fibromyalgia. Propensity score was matched by incorporating vari-
ables including age, gender, race, smoking history, family of arthritis and other connective tissue diseases, body mass
index (BMI).

Results: The median age was 57 ± 15 years, with 91% females, and 84% white individuals in both groups. In our risk
assessment, 320 (2.2%) out of 14,309 patients diagnosed with fibromyalgia developed rheumatoid arthritis (RA) in the next
5 years compared to 76 (0.5%) in the control group without fibromyalgia (odds ratio (OR), 4.28, 95% confidence interval (CI),
[3.33, 5.51]). In Kaplan - Meier survival analysis, fibromyalgia was found to be associated with higher risk of developing RA
(hazard ratio (HR), 4.10, 95% CI, [3.20, 5.27], p< 0.0001). There were 195 (1.4%) patients developing systemic lupus ery-
thematous (SLE) in fibromyalgia group compared with 40 (0.3%) patients in control group (OR, 4.93, 95% CI, [3.50,
6.93]). In Kaplan –Meier analysis, fibromyalgia was associated with higher risk of SLE (HR, 4.74, 95% CI, [3.37, 6.66]). Sim-
ilarly, fibromyalgia was found to be associated with higher incidence of Sjogren’s syndrome, psoriatic arthritis, and inflamma-
tory arthritis (table 1). Patients with fibromyalgia also tend to have more ambulatory visits in the next 5 years compared with
control group (76 vs 45, p < 0.0001).
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Conclusion: Overall, fibromyalgia is associated with higher risk of autoimmune conditions and could be a potential
initial manifestation of autoimmune conditions. As providers, we should be alarmed if our patients start to show
signs of arthralgia or other signs of autoimmune disorders instead of attributing everything to fibromyalgia. Further
studies are needed to evaluate potential predictors for future development of autoimmune conditions in fibromyalgia
patients.

Disclosure: Q. Wang: None; P. Chaudhary: None; Y. Chang: None; M. Garg: None.

Abstract Number: 1226

The Problem of Pain in Systemic Lupus Erythematosus: A Comprehensive
Analysis of Pain Distribution Using the CHOIR Body Map and PROMIS
Measures

Tiffany Jiang1, Sean Mackey2, Beth Darnall2, Julia Simard3 and Titilola Falasinnu4, 1Yale School of Medicine, New Haven,
CT, 2Stanford School of Medicine, Stanford, 3Stanford School of Medicine, Stanford, CA, 4Stanford School of Medicine,
Palo Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE), characterized by an autoimmune attack of healthy tissues,
presents a complex collection of symptoms affecting multiple organ systems. Among these, chronic pain stands out as a
challenge, significantly impacting the daily lives and well-being of many patients. The presence of numerous painful sites is
associated with worse health outcomes such as increased sleep disturbance and worsened quality of life across a variety
of disease states. Examining associations between biopsychosocial factors and pain distribution may help identify factors
that are correlated with widespread pain or the presence of numerous painful sites and inform targeted interventions for
patients with SLE with chronic pain. Despite their potential usefulness, pain body maps have not been commonly used in
rheumatology, specifically in SLE. We aimed to characterize how diverse pain body map regions correlate with the

Table1: Comparison of Autoimmune Condition Incidence in Patients with and without Fibromyalgia
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Patient-Reported Outcomes Measurement Information System (PROMIS) measures. This provides a multidimensional per-
spective on the impact of pain on biopsychosocial factors in patients with SLE and will lay the groundwork for targeted inter-
ventions and a deeper understanding of the lived experiences of individuals at the complex intersection of SLE and
chronic pain

Methods: We leveraged the Collaborative Health Outcomes Information Registry (CHOIR) pain body map, which is a
unique tool that allows patients to articulate their pain experiences in granular detail, fostering a comprehensive exam-
ination of the spatial dimensions of pain. We retrospectively analyzed the electronic health records (EHR) of 332 adult
patients with SLE attending pain clinics at an academic medical center. The study included demographics, pain

Figure 1. The prevalence of chronic pain in the body map of patients with SLE
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distribution assessed via self-reported body maps, and PROMIS assessments of biopsychosocial experiences. We
used linear regression models adjusted for age and sex to investigate associations between pain distribution and PRO-
MIS outcomes.

Results: Men, on average, indicated pain in 3.2 regions, while women reported pain in 5.6 regions. Women predominantly
highlighted the hip, buttock, and leg region, while men mostly emphasized the shoulder and arm region (Figure 1). We found
a positive correlation between pain widespreadness and worse PROMIS measures, including pain interference, behavior,
fatigue, depression, anxiety, sleep disturbance, and social isolation (Figures 2 & 3). Additionally, widespread pain was asso-
ciated with lower physical function, emotional support, and satisfaction in roles and activities (Figures 2 & 3). Female patients
reported higher levels of pain and PROMIS measures compared to males.

Conclusion: Our findings highlight the multidimensional impact of pain on SLE patients’ lives underscoring the need for
holistic pain management approaches. The intricate associations between pain distribution and biopsychosocial factors
emphasize the importance of considering spatial dimensions of pain in clinical interventions. Further research is warranted
to explore effective interventions addressing psychosocial aspects of pain in SLE, aiming to enhance patient symptom man-
agement and quality of life.

Figure 2. Regression graphs of PROMIS measures on number of body regions with pain among patients with SLE
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Disclosure: T. Jiang: None; S. Mackey: None; B. Darnall: None; J. Simard: None; T. Falasinnu: None.

Abstract Number: 1227

Longitudinal Patterns of Fibromyalgia Phenotypes in Patients with
Systemic Lupus Erythematosus

Brooke Cohen1, Philip Carlucci2, Kelly Corbitt3, Mala Masson4, Amit Saxena5, H Michael Belmont5, Chung-E Tseng6,
Rachel Wu7, Hamleini Martinez7, George Kenefati7, Lisa Doan7, Jing Wang8, Kamil Barbour9, Heather Gold7, Jill Buyon10

and Peter Izmirly11, 1NYU Langone, NYC, NY, 2New York University School of Medicine, New York, NY, 3University of
Miami Miller School of Medicine, El Portal, FL, 4NYU Langone Medical Center- Division of Rheumatology, New York, NY,

Regression graphs of pain intensity and catastrophizing measures on number of body regions with pain among patients with SLE
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5NYU School of Medicine, New York, NY, 6NYU Langone Health, Flushing, NY, 7NYU Langone Health, NYC, 8NYU Langone
Health, NYC, NY, 9CDC, Alpharetta, GA, 10NYU Grossman School of Medicine, New York, NY, 11New York University
Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM) is a common comorbidity in patients with systemic lupus erythematosus (SLE)
and a major contributor to poor health related quality of life. Distinguishing between SLE disease activity and FM as the
source of chronic pain is critical since it would inform disease management and as well prevent unwarranted labeling of
FM in patients’ medical records. Accordingly, this study leveraged a multi-racial/multi-ethnic lupus cohort representing a
spectrum of manifestations to longitudinally characterize chronic pain phenotypes, associations with disease activity mea-
sures and evaluate the role of electroencephalography (EEG) as a potential diagnostic tool in these patients.

Methods: SLE patients enrolled in the NYU lupus cohort were screened for FM during in-person rheumatology visits from
9/22-4/24 using the 2016 ACR FM classification criteria and re-screened at a subsequent visit at least three months after ini-
tial screening (n= 102 patients, median follow up = 7 months). Hybrid SELENA-SLEDAI scores and medications were
recorded at each visit. A subset of patients underwent EEGs at the follow up visit.

Results: At baseline, 51 (50%) patients had no chronic pain, 24 (24%) reported chronic pain without FM, and 27 (26%)
patients met criteria for FM. Of the 51 patients without chronic pain, only 3 (6%) developed chronic pain and none had FM
at subsequent visits (Figure 1). Of 24 patients reporting chronic pain without FM, 2 (8%) progressed to FM, 8 (33%)

Figure 1: Heatmap showing each of the 102 patients at Visit 1 and Visit 2. Each row represents one patient. Red = fibromyalgia, Yellow = chronic
pain without meeting criteria for fibromyalgia, Green = no chronic pain.
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continued to report chronic pain without meeting criteria for FM, and 14 (58%) reported resolution of chronic pain. Of
27 patients with FM, 11 (41%) no longer met FM criteria at subsequent screening (5 still reported chronic pain and 6 reported
no chronic pain). Focusing on these 27 patients with FM at baseline, those who no longer reported chronic pain at visit two
had higher baseline SLE disease activity including more arthritis, myositis, proteinuria, alopecia, and low complement com-
pared to those who continued to report chronic pain with/without meeting criteria for FM despite similar medication use
(Table 1). At re-screening disease activity generally decreased for all groups but those initial FM patients no longer reporting
chronic pain had resolution of arthritis, myositis, and alopecia. To date, EEGs have been performed on 8 patients at visit two
(5 patients without chronic pain at both visits, 1 who transitioned from chronic pain to FM, and 1 each who had chronic pain
and FM at both visits). EEGs appear to indicate that chronic pain patients show increased response to noxious inputs in the
somatosensory cortex, and decreased response in the cingulate cortex, compared with patients with SLE without chronic
pain. (Figure 2)

Table 1: Clinical characteristics of patients with fibromyalgia at baseline
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Conclusion: These data suggest that FM phenotypes in SLE patients are not stable over time and may be influenced by
SLE disease activity. Even in patients with a high widespread pain index and symptom severity scale, clinicians should
exercise caution before diagnosing FM in the presence of clinically active SLE unless symptoms persist despite
decreases in disease activity. Preliminary EEG findings indicate altered cortical nociceptive processing in SLE patients
with chronic pain.

Disclosure: B. Cohen: None; P. Carlucci: None; K. Corbitt: None; M. Masson: None; A. Saxena: AbbVie/Abbott,
1, AstraZeneca, 1, Aurinia, 2, Bristol-Myers Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2;
H. Belmont: Alexion, 1, Aurinia, 6; C. Tseng: None; R. Wu: None; H. Martinez: None; G. Kenefati: None; L. Doan:
None; J. Wang: None; K. Barbour: None; H. Gold: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers
Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2;
P. Izmirly: Hansoh Bio, 2.

Abstract Number: 1228

Central Pain Mechanisms and Physical Function in Early Rheumatoid
Arthritis

Burcu Aydemir1, Lutfiyya Muhammad2, Jing Song3, Dorothy Dunlop4, Kathleen Aren5, Mary Carns5, Wendy Marder6,
Vivian Bykerk7, Kevin Deane8, Clifton Bingham9 and Yvonne Lee1, 1Northwestern University, Chicago, IL, 2Northwestern
Feinberg School of Medicine, Chicago, IL, 3Northwestern University, Worthington, MN, 4Northwestern University, New
Haven, CT, 5Northwestern University Division of Rheumatology, Chicago, IL, 6University of Michigan, Ann Arbor, MI,
7Hospital For Special Surgery, New York, NY, 8University of Colorado Denver Anschutz Medical Campus, Aurora, CO,
9Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite effective control of inflammation, patients with rheumatoid arthritis (RA) may experience lin-
gering pain and losses in physical function. Pain can occur because central nervous system (CNS) pain processing becomes
dysregulated. Altered CNS pain regulation can lead to heightened pain perception and widespread pain sensitivity that may
limit physical function. In this study, we examined associations between CNS pain regulation, pain intensity, and number of
painful body sites with physical function during the early stages of RA. We hypothesized that abnormalities in CNS pain reg-
ulation, higher pain intensity, and a greater number of painful body sites would be associated with lower physical function in
patients with early RA.

Methods: Cross-sectional baseline data were analyzed from adults with early RA enrolled in the on-going Central Pain in RA
2 (CPIRA-2) study. Eligible participants met the ACR/EULAR 1987 or 2010 criteria for RA, had persistent joint symptoms for
≤ 24 months, and active disease. Physical function was assessed by the PROMIS physical function questionnaire, which
measures functional capability of different body regions and activities of daily living. Quantitative sensory tests (QST), includ-
ing pressure pain threshold (PPT), temporal summation (TS), and conditioned pain modulation (CPM), were performed to
assess mechanisms of CNS pain regulation. PPT measures overall pain sensitization, while TS and CPM assess ascending
(pain facilitation) and descending (pain inhibition) analgesic pathways, respectively. Pain intensity was assessed using a 0-10
numeric rating scale, and the number of painful body sites was assessed using the CHOIR body map. Spearman’s
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correlations were computed to examine bivariate associations between each pain measure and physical function. Separate
linear regression models estimated unadjusted and adjusted associations between each QST measure, pain intensity, num-
ber of painful body sites, and physical function, adjusting for age, sex, body mass index (BMI), and swollen joint count.

Results: Our sample included 68 patients (81% female, 85% white) with mean (SD) age of 52.9 (16.6) years, BMI of 28.6
(7.3) kg/m2, and RA symptom duration of 0.8 (0.4) months (Table 1). Approximately 65% had mild to severe functional lim-
itations (t-score ≤ 45). Higher PPTs (trapezius and wrist), lower TS at the wrist, greater pain intensity, and more painful body
sites were each associated with lower physical function (Table 2). In adjusted models, greater pain intensity (β = -1.9 [95% CI
-2.5 to -1.3]) and more painful body sites (β = -0.20 [95% CI -0.36 to -0.04]) remained significantly associated with poor
physical function (Table 3).

Conclusion: Among patients with early RA, a phenotypic pain profile comprised of high pain sensitization, high pain inten-
sity, and many painful body sites was associated with poor physical function. Incorporating pain management strategies
in patients with early RA may help them maintain physical function. Longitudinal work is needed to explore causal pain path-
ways and identify interventions that may be in addition to DMARD therapy to improve long-term physical function and quality
of life related to pain pathways.

Disclosure: B. Aydemir: None; L. Muhammad: None; J. Song: None; D. Dunlop: None; K. Aren: None; M. Carns:
None; W. Marder: None; V. Bykerk: BMS, 5, Pfizer, 1; K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; C. Bingham: AbbVie/Abbott, 2, Bris-
tol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2; Y. Lee: Cigna-Express Scripts, 8, CVS Health, 8, GE Healthcare, 8.

Abstract Number: 1229

Frequency of Fibromyalgia Using Validated Measures in a Sample of
Patients with Psoriatic Arthritis and Impact on Disease: A Cross-Sectional
Multinational Study

avin maroof1, Nelly Ziade2, Lina El Kibbi3, Bassel Elzorkany4, Nizar Ani5, ASAL ADNAN RIDHA6, Faiq Gorial7, NABAA
IHSAN JAWAD AWADH8, Nada Al Chama9, Chafika Haouichat10, Fatima Alnaimat11, Suad Mohamed Abdulla Hannawi12,
Suad Hannawi13, Saed Atawnah14, HUSSEIN HALABI15, Manal Al-Mashaleh16, Ahmed Abogamal17, Rachid Bahiri18, Sahar
Saad19, maha sabkar20, Krystel Aouad21, Laure Gossec22, Ihsane Hmamouchi23, nabaa abbas24, Elyes Bouajina25, Laila
Aljazye26 and Laila ayoub27, and ArLAR-ARCH group, 1University of Kurdistan Hawler, Erbil, Iraq, 2Saint-Joseph
University, Beirut, Lebanon, 3Division of rheumatology / Department of Medicine / Specialized Medical Center, Riyadh,
Saudi Arabia, 4Private (BZRC), Cairo, Egypt, 5Baghdad College of Medicine, Baghdad, Iraq, 6Baghdad Teaching Hospital,
baghdad, Iraq, 7Rheumatology Unit/Department of Medicine/ College of Medicine/ University of Baghdad, Baghdad,
Iraq, 8Baghdad Teaching Hospital / Medical City, Baghdad, Iraq, 9Rheumatology Department / Ebn Al Nafiss Hospital /
Damascus, Damascus, Syria, 10Djillali Bounaama university hospital, Algiers, Algeria, 11The University of Jordan, amman,
Jordan, 12Rheymatology Department / Emirate Health Services / Dubai, Dubai, United Arab Emirates, 13Ministry of
Health and Prevention, Dubai, United Arab Emirates, 14Al-Quds University / Alahli Hospital / Hebron, Palestine, Hebron,
Palestinian Territories, 15King Faisal Specialist Hospital / Jeddah, Jeddah, Saudi Arabia, 16Royal Medical Services, Amman,
Jordan, 17Dr. Sliman Al Habib Hospital / Al-Azhar Faculty of Medicine, Dubai, United Arab Emirates, 18El Ayachi Hospital /
Medical University Hospital / Rabat, Rabat, Morocco, 19King Hamad University Hospital / Assiut Medical School of Egypt,
Al Sayh, Bahrain, 20King Hamad university Hospital, Arad, Bahrain, 21Saint George Hospital University Medical Center,
Beirut, Lebanon, 22Sorbonne Université, Paris, France, 23Rheumatology Unit, Lalla Aicha Temara Hospital, Temara,
Rabat, Morocco, 24Baghdad teaching hospital, Medical city, Baghdad, Iraq, Baghdad, Iraq, 25Farhat Hached Hospital of
Sousse, Tunisia, Sousse, Tunisia, 26Tripoli / Libya, Tripoli, Libya, 27Rheumatology unit, department of internal medicine,
Tripoli Central Hospital. Faculty of Medicine, University of Tripoli, Libya, Tripoli, Libya
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fibromyalgia (FM), a chronic pain disorder, is more prevalent in psoriatic arthritis (PsA)
patients, impacting quality of life and potentially leading to unnecessary treatment escalation. Cultural factors may influence
FM presentation in Arab countries, necessitating an understanding of its frequency and impact in this region for effective
interventions.

This study aims to determine FM frequency in Arab PsA patients using the FiRST questionnaire, identify associated
factors, assess diagnostic agreement, and examine the impact of FM on patient-reported outcomes and disease
activity, ultimately contributing to the development of culturally sensitive interventions.

Methods: Data from 554 PsA patients from the Arab League of Associations for Rheumatology (ArLAR) countries were
analyzed. The primary outcome was the frequency of FM, determined using the Fibromyalgia Rapid Screening Tool
(FiRST) questionnaire (score ≥6). Secondary outcomes included patient-reported outcomes (PROs) assessed using the
Patient Health Questionnaire (PHQ),Health Assessment Questionnaire (HAQ), Physician Global Assessment
(PhGA), Patient Global Assessment (PGA),Douleur Arthrite Psoriasis (DAPS), and Psoriatic Arthritis Impact of Disease
(PsAID1) questionnaires. Independent predictors of a positive FiRST score were identified using logistic regression. The
agreement between self-reported FM (FiRST) and physician-diagnosed FM (ACR 2010 criteria) was assessed using Cron-
bach’s Alpha.

Results: Of the 536 patients (mean age 45.6 years, 40.9% male), 19.0% (n=102) screened positive for FM. Independent
factors associated with a positive FiRST score included a higher BMI (Odds ratio [OR] 1.07, p=0.014), not having oligoarthri-
tis (OR 0.38, p=0.011), dyslipidemia (OR 2.29, p=0.031), a lower ESR (OR 0.99, p=0.029), and worse DAPS (OR 1.05, p<
0.001) or PHQ (OR 1.45, < 0.001) scores. Patients with FM reported significantly (p< 0.001) worse outcomes on PsAID1,
PHQ, HAQ, PhGA, PGA and DAPS (for those with a CRP available). Agreement between self-reported using the FiRST
questionnaire and physician-diagnosed FM was moderate with Cronbach’s alpha average measures intraclass correlation
of 0.588 (95% CI 0.508 to 0.655). However, the FiRST score demonstrated good discriminatory ability for physician-
diagnosed FM (AUC 83.3%, 95%CI 79.3 to 87.3%) with a threshold value of 3 offered 80% sensitivity and specificity.

Patient Reported Outcome Measures according to groups
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Conclusion: FM was prevalent in Arab PsA patients, with one in five having a diagnosis of FM using the FiRST score and
was associated with worse disease activity and quality of life. Discrepancies in diagnosis highlight the need for standardized
approaches, potentially incorporating validated screening tools like FiRST, and increased awareness of FM in this
population.

Disclosure: a. maroof: None; N. Ziade: AbbVie/Abbott, 1, 6, Celgene, 5, Eli Lilly, 5, 6, Gilead, 5, Janssen, 5, 6, Pfizer,
5, 6, Roche, 1, 6; L. El Kibbi: None; B. Elzorkany: None; N. Ani: None; A. RIDHA: None; F. Gorial: None; N. AWADH:
None; N. Al Chama: None; C. Haouichat: None; F. Alnaimat: None; S. Hannawi: None; S. Hannawi: AbbVie, 2, 6,
Amgen, 2, 6, AstraZeneca, 2, 6, Boehringer Ingelheim, 6, Eli Lilly, 2, 6, Janssen, 2, 6, New Bridge, 6, Novartis, 6;
S. Atawnah: None; H. HALABI: None; M. Al-Mashaleh: None; A. Abogamal: None; R. Bahiri: None; S. Saad: None;
m. sabkar: None; K. Aouad: None; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Cell-
trion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; I. Hmamouchi:
None; n. abbas: None; E. Bouajina: None; L. Aljazye: None; L. ayoub: None.

Abstract Number: 1230

Mediating Role of Pain Catastrophizing in Racial Disparities in Knee
Osteoarthritis Pain Among Non-Hispanic White and Asian Americans: A
Pilot Study

Chiyoung Lee1, Kent Kwoh2 and Hyochol Ahn1, 1University of Arizona College of Nursing, Tucson, AZ, 2University of
Arizona, Tucson, AZ

Diagnosis of Fibromyalgia according to physician and the FIRST score (using 5 or more as the threshold value)

Logistic Regression Analysis of variables associated with Fibromyalgia
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The prevalence of symptomatic knee osteoarthritis (OA) is projected to increase among racially and
ethnically marginalized groups. Although recent studies have begun to delineate disparities in knee OA pain between non-
Hispanic White (NHW) individuals and Asian Americans, a significant research gap persists in elucidating the mechanisms
underlying these differences. The present study aimed to examine psychological factors, such as pain catastrophizing and
negative affect, as potential explanatory mechanisms for the racial disparities in knee OA pain between NHW individuals
and Asian Americans.

Methods: Forty community-dwelling participants between the ages of 50 and 70 with self-reported unilateral or bilat-
eral knee OA pain based on the American College of Rheumatology criteria from North Central Florida were recruited
into the study. The participants comprised 20 Asian individuals and 20 age- and sex-matched NHW individuals. The
intensity of clinical knee pain was assessed using the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) and the Short Form-McGill Pain Questionnaire-2 (SF MPQ-2). Quantitative sensory testing was car-
ried out to measure experimental sensitivity to heat pain (i.e., threshold and tolerance), pressure pain threshold, and
punctate mechanical pain. Pain catastrophizing was evaluated using the Coping Strategies Questionnaire-Revised
Pain Catastrophizing subscale, while negative affect was assessed using the Positive and Negative Affect Schedule.
Bayesian mediation analyses were conducted to examine both direct and indirect effects (mediation) between
variables.

Results: Asian Americans had significantly higher pain catastrophizing and negative affect scores than NHW Americans.
Race exhibited positive indirect effects through pain catastrophizing on WOMAC pain, MPQ continuous pain, MPQ intermit-
tent pain, MPQ neuropathic pain, and MPQ affective pain, while having no direct effects on these pain scores. Such results
suggest that the effects of race were likely fully mediated through pain catastrophizing scores for those measures: higher

Figure 1. Mediation Path Model. For pain measures, we measured on the WOMAC Pain and MPQ pain. To produce composite quantitative sen-
sory testing measures, average z-scores were computed for heat pain threshold and heat pain tolerance measurements at the arm and knee;
pressure pain threshold measurements at the medial and lateral aspect of the index knee, ipsilateral quadriceps, and trapezius; and punctate
mechanical pain measurements at the patella and hand. a = direct effect of race on the mediator; b = direct effect of the mediator on pain measures
after controlling for race; ab = indirect effect of race on pain measures operating through the mediator; c’ = direct effect of race on pain measures
after controlling for the mediator; c = total effect of race on pain measures without accounting for the mediator.
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levels of pain catastrophizing in Asian Americans may contribute to their reporting higher levels of pain. However, no indirect
effects of race on experimental pain through pain catastrophizing were observed. Furthermore, we found no indirect effects
of race on all pain measures through negative affect.

Conclusion: Pain catastrophizing may be a crucial variable to consider in efforts to reduce racial disparities in knee OA
pain. Structural/systematic factors that may contribute to greater self-reports of pain catastrophizing among Asian
Americans should be further explored. The absence of indirect effects of race on experimental pain through pain cata-
strophizing highlights the need to explore other critical factors, such as genetic and biological influences.
Additionally, while our preliminary findings may imply that more pain-specific variables, such as pain catastrophizing,
should be prioritized in knee OA pain management over negative affect, further studies with larger sample sizes are nec-
essary to confirm our findings.

Disclosure: C. Lee: None; K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Indepen-
dent Data Monitoring Committee, Mindera, 5; H. Ahn: None.

Table 1. Results of Bayesian Analysis. a = direct effect of the race on pain catastrophizing: 1.03 [0.29, 1.70]; c’ = direct effect of race on pain mea-
sures after controlling for pain catastrophizing; b = direct effect of pain catastrophizing on pain measures after controlling for race; ab = indirect
effect of race on pain measures operating through pain catastrophizing. If a 95% CI does not include 0, the effect is considered significant. Signif-
icant results are indicated in bold. *Average z-score. Abbreviation: CI, Credibility Interval; MPQ, McGill Pain Questionnaire; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis

Table 2. Results of Bayesian Analysis. a = direct effect of the race on negative affect: 6.15 [1.11, 10.80]; c’ = direct effect of race on pain measures
after controlling for negative affect; b = direct effect of negative affect on pain measures after controlling for race; ab = indirect effect of race on pain
measures operating through negative affect. If a 95% CI does not include 0, the effect is considered significant. Significant results are indicated in
bold. *Average z-score. Abbreviation: CI, Credibility Interval; MPQ, McGill Pain Questionnaire; WOMAC, Western Ontario and McMaster Universi-
ties Osteoarthritis
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Abstract Number: 1231

Exploring Long-term Complications of Lyme Disease - Insights from a
Retrospective Cohort Study

Rafal Ali1, Yurilu Gonzalez Moret2 and Fabian Rodriguez3, 1Jefferson Einstein Philadelphia, Lansdale, PA, 2Jefferson
Einstein Philadelphia, Philadelphia, PA, 3Jefferson Einstein Hospital, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pain in Rheumatic Disease Including Fibromyalgia Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lyme disease is a tick-borne illness with three clinical phases: early localized, early disseminated,
and late phase. Other nonspecific symptoms, such as fatigue, body aches, cognitive difficulty, and headaches, have been
described and can last for months or years after the treatment of Lyme disease. While some studies suggest Lyme disease
as a possible trigger for fibromyalgia, the association between these two conditions is not well understood.

Methods: In this observational, retrospective cohort study, we explore various outcomes in patients with Lyme disease
compared to those without Lyme disease. We utilized the TrinetX database, which includes electronic health records from
over 80 different global healthcare organizations.

We created two groups: the first cohort included patients with Lyme disease (284,817 patients), and the second cohort
included patients without Lyme disease (105,921,542 patients). The outcomes investigated were fibromyalgia, chronic opi-
ate use, depression, and opiate overdose/toxicity (occurring within 5 years after Lyme disease “index event”), using Interna-
tional Classification of Diseases, Tenth Revision (ICD-10) codes. We excluded patients who had chronic pain syndrome,
fibromyalgia, opioid use, and depression before the diagnosis of Lyme disease.

Results: For fibromyalgia, there is an increased risk in the first cohort with Lyme disease (2.16% versus 0.567%), with a risk
ratio (RR) of 3.806, P value < 0.0001, 95% CI (3.76–3.97). For chronic opiate use, the first cohort had an increased risk
(0.42% versus 0.2%) with an RR of 2.05, P value < 0.0001, 95% CI (1.94–2.18). For depression, the first cohort also had
an increased risk (5.75% versus 3.3%) with an RR of 1.74, P value < 0.0001, 95% CI (1.75–1.82). For opiate overdose, there
was an increased risk for the first cohort (0.2% versus 0.11%) with an RR of 1.84, P value < 0.0001, 95% CI (1.69–2).

Conclusion: Lyme disease not only has immediate clinical impacts but can also result in long-term complications such as
fibromyalgia and chronic pain syndrome. These complications can drive increased opioid use and the associated risks of
dependency and overdose. Psychiatric disorders such as depression are often associated with fibromyalgia, further compli-
cating the clinical picture. Despite the lack of evidence supporting the effectiveness of opioids for treating fibromyalgia and
chronic pain syndrome, they are still frequently prescribed, potentially leading to harmful outcomes. Addressing the underly-
ing causes of chronic pain and exploring alternative pain management strategies are crucial to improving outcomes for
patients with a history of Lyme disease.

Limitations: The reliance on electronic health records may result in incomplete or inaccurate data capture. Additionally, the
large size of the second cohort prevented propensity score matching, potentially introducing selection bias.

Disclosure: R. Ali: None; Y. Gonzalez Moret: None; F. Rodriguez: None.
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Abstract Number: 1232

Patient Reported Impact of Psoriatic Arthritis and Desired Treatment
Outcomes

Elizabeth Luce1, Beth schneider2 and Dianna cronin2, 1MyHealthTeam, San Francisco, CA, 2MyHealthTeams, San
Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: People living with psoriatic arthritis often struggle with the physical and mental health toll. Under-
standing the holistic impact of psoriatic arthritis is crucial to treating patients and enabling them to live more fulfilling
lives. Purpose was to understand the impact of psoriatic arthritis (PsA) and desired treatment outcomes.

Methods: In August 2023, an email invitation to a 34-question online survey was sent to US members of MyPsoriasisTeam.

Results: In total, 265 respondents with PsA were included in the study. These respondents reported that PsA has a nega-
tive impact on overall quality of life (89%) and interferes with social life (74%). The physical toll manifested in difficulty exercis-
ing (83%) and challenges getting around (80%). The emotional toll of psoriatic arthritis was evident with 78% feeling
depressed. Top symptoms include joint pain (92%), morning stiffness (90%), stiff joints (89%), and fatigue (89%). Many con-
tinue to experience psoriasis related symptoms such as itching (70%) and red patches (57%). Top three treatment goals
were consistent with symptom prevalence, including reducing joint pain (68%), joint stiffness (65%), and lessening fatigue
(50%). The majority (88%) are currently on some type of treatment for PsA, including biologics (48%) or oral steroids
(36%). Despite the fact that the large majority of respondents on biologics have benefited from their respective biologic treat-
ment (87%), there remain obstacles to getting on a biologic among non-users that would need to be overcome, including
concerns about side effects (56%), impact on immune system (53%), and long-term safety (49%). The research also found
that 41% of the respondents who indicated they only have psoriasis (n = 98) were showing signs of potential progression to
psoriatic arthritis and may be underdiagnosed. Yet only 39% of psoriasis patients have discussed potential for progression
with their dermatologist or other HCP.

Impact of PsA on Quality of Life
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Conclusion: Understanding the quality-of-life impact of psoriatic arthritis along with desired outcomes can help rheumatol-
ogists develop the most effective approach to treating patients. This includes listening to patient concerns about getting on
specific treatments, helping them weigh the concerns against benefits and educating them on treatments to slow
progression.

Disclosure: E. Luce: None; B. schneider: None; D. cronin: None.

Abstract Number: 1233

Narrative Medicine Intervention for Mental Wellbeing in Juvenile
Myositis and Juvenile Idiopathic Arthritis

Aviya Lanis1, Emily Steelquist2, Christian Lood3 and Susan Shenoi4, 1Seattle Children’s Hospital, Seattle, WA, 2OHSU,
Portland, OR, 3Division of Rheumatology, University of Washington, Seattle, WA, Seattle, WA, 4Seattle Children’s Hospital
and Research Center, Mercer Island, WA, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Top PsA Treatment Goals From the Patient’s Perspective

Patient Reported Benefits of Biologics on PsA Symptoms
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Background/Purpose: Children with juvenile dermatomyositis (JDM) and juvenile idiopathic arthritis (JIA) have impaired
quality of life and increased rates of anxiety and depression (15-65%), even in disease remission, when compared to
healthy children. Narrative medicine is a group-based intervention that allows patients to reconstruct medical experi-
ences through written or oral self-reflective perspectives. It has demonstrated improved patient-reported outcomes
with reduced rates of depression in adults but there is limited data in pediatric rheumatology. This explorative study
assesses the feasibility of a patient-targeted narrative medicine intervention and its impact on mental health burden in
JDM and JIA.

Methods:We prospectively recruited patients ages 6 to with JDM and JIA for a narrative medicine intervention. Participants
were divided by diagnosis and age into four narrative medicine groups, with 4-6 patients per narrative medicine session. Six
sessions were held over 3 months by two trained facilitators per group. Demographic and medical information were col-
lected by chart review. To assess mental health, patients completed pre- and post-intervention questionnaires including
Patient-Reported Outcomes Measurement Information System (PROMIS) Depression Scale, Generalized Anxiety
Disorder-7 (GAD-7), Childhood Attitude Towards Illness Scale (CATIS), Patient Health Questionnaire-8 (PHQ-8), and CoVID
Stress Scale (CSSQ).

Results: Twelve patients with JDM (67 % female) and nine with JIA (78% female; 4 persistent oligoarticular JIA, 3 RF-
negative, 1 psoriatic JIA and 1 enthesitis-related arthritis) participated in the narrative medicine intervention. All
patients participated in at least 50% of sessions (Figure 1). Pre-intervention, 58% of patients with JDM and 67% of
patients with JIA had inactive disease, while post-intervention 70% of patients with JDM and 55% of patients with
JIA had inactive disease (Table 1). Wilcoxon signed-rank test revealed no statistically significant difference between
pre- and post-intervention questionnaires for any of the scales. Sub-analysis of those with elevated GAD-7 and
PHQ-8 pre-intervention showed trend towards improvement in anxiety (p=0.057) and no change for depression
(p=0.171).

Conclusion: All patients participated in at least 50% of narrative medicine sessions, demonstrating feasibility. This explor-
atory study showed trend toward improved anxiety following narrative medicine session participation for those with elevated
GAD7 but did not demonstrate significant changes in PHQ-8, PROMIS depression, CSSQ or CATIS scales likely due to
small numbers and low level of mental health issues in those that participated in this study.

Table 1: Pre- and post-intervention questionnaires for patients with juvenile idiopathic arthritis and juvenile dermatomyositis. JDM = Juvenile Der-
matomyositis. JIA = Juvenile Idiopathic Arthritis. PHQ-8 = Patient Health Questionnaire-8. GAD-7=Generalized Anxiety Disorder-7. CATIS=Child-
hood Attitude Towards Illness Scale. CSSQ=COVID Student Stress Questionnaire.
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Disclosure: A. Lanis: None; E. Steelquist: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly,
5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Diagnostics, 5, Pfizer, 5, Redd Pharma, 2, 4, 5, 11; S. Shenoi: cabletta,
2, Cure JM Foundation, 12, COE support at SCH, Pfizer, 2.

Abstract Number: 1234

Patient and Physician Preferences for Pain Relief Treatment for
Moderate-to-Severe Pain Associated with Knee Osteoarthritis: A
Qualitative Exploration

Nadine Henderson1, Claud Theakston1, Sulayman Chowhury1, David Mott1, Chris Skedgel1, rita Freitas2, Stefan
Ivanicius3, Gudula Petersen3, Samantha Schofield3, Angie Botto-van Bemden4, Mickaël Hiligsmann5, Ricardo
larrainzar6, Deborah Marshall7, Tommi Tervonen8 and David Walsh9, 1Office of Health Economics, London,
United Kingdom, 2Grünenthal GmbH, Aachen, Germany, 3Grunenthal GmbH, Aachen, Germany, 4Musculosketal
Research International, Miami, FL, 5Maastricht University, Maastricht, Netherlands, 6Hospital Universitario Infanta
Leonor, Madrid, Spain, 7University of Calgary, Calgary, AB, Canada, 8Kielo Research, Zug, Switzerland, 9University of
Nottingham, Nottingham, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Knee osteoarthritis (KOA) is a leading global cause of disability and chronic pain (Cross et al.,
2014). It is well established that KOA affects individuals differently (Kohn et al., 2016) and there has been a shift towards
adopting a more patient-centric approach to treatment (Kolasinski et al., 2019; NICE, 2022). Understanding patient and
physician preferences for KOA pain relief treatment remains critical for guiding new treatments appraisals and facilitat-
ing treatment decisions. This qualitative study sought to understand what aspects of (primarily pharmacological) pain
relief treatments are most important to patients and physicians. The findings will inform the design of a discrete choice
experiment.

Methods: Semi-structured interviews were conducted with patients and physicians in six countries (FR, DE, IT, ES, UK, and
US). Patients were eligible if they regularly experienced moderate-to-severe pain associated with KOA and had been pre-
scribed pain relief treatment. Physicians were eligible if they treated >25 patients per month; medical specialities reflected
clinical practice in each country.

Figure 1: Number of narrative medicine intervention sessions attended by enrolled JDM and JIA participants.
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Results:We conducted 72 interviews comprising 48 patients and 24 physicians (n=2 orthopaedists per country, n=2 rheu-
matologists in all but DE and US, n=1 general surgeon in DE, n=1 interventional pain specialist in US). Physician approaches
to KOA pain management were similar across countries and specialities. Physicians’ typical approach to pain management
involved consideration the patients’ overall health, comorbidities, weight, usual activities, and ability to engage in physiother-
apy. Among patients, the most important benefits were pain relief itself, improvement in function, and the ability to go about
their usual activities. Many patients also felt that sufficient pain relief gives them peace of mind and has positive effects on
their mood and mental health. Delaying the need for knee replacement surgery or avoiding surgery altogether was consid-
ered a potential benefit of pain relief treatment by both patients and physicians. However, physicians caveated that this
depends on the patient’s general health state and current levels of pain management. Physicians tended to be more aware
of potential side effects compared to patients. Views on the preferred mode of administration were mixed within and across
groups: some patients felt that being able to take treatment themselves was important, while others did not think the mode
of administration was important. Views on intra-articular injections were also mixed, but patients were generally open to try
injections if their pain was no longer managed sufficiently. Those patients with previous experience of intra-articular injections
were likely to have had a positive experience.

Conclusion: Patient and physician preferences and priorities are broadly aligned in terms of the benefits of pain relief treat-
ments. However, due to individual variation, individuals’ preferences regarding mode of administration and clinical profile
need to be considered when making treatment decisions.

Disclosure: N. Henderson: Chiesi Farmaceutici, 6, Grunenthal GmBH, 5, Novartis, 5, Pfizer, 5, Roche, 5, Sanofi, 5;
C. Theakston: Grunenthal, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5; S. Chowhury:
GlaxoSmithKlein(GSK), 2, 5, Grunenthal GmBH, 2, 5, Novartis, 2, 5, Pfizer, 2, 5; D. Mott: AstraZeneca, 2, 5, Grunenthal
GmBH, 2, 5, Roche, 2, 5, ViiV Healthcare, 2, 5;C. Skedgel: AstraZeneca, 2, 5, Daiichi-Sankyo, 2, 5, Grunenthal GmBH,
2, 5, Merck/MSD, 2, 5, Roche, 2, 5; r. Freitas: Grünenthal, 3; S. Ivanicius: Grünenthal, 3; G. Petersen: Grunenthal
GmBH, 3; S. Schofield: Grunenthal, 3; A. Botto-van Bemden: Grunenthal, 12, Patient partner;M. Hiligsmann: Angel-
ini Pharma, 5, Grunenthal GmBH, 2, IBSA, 6, Pfizer, 1, Radius Health, 5;R. larrainzar: None;D.Marshall: Astellas, 1, 2,
Grunenthal GmBH, 1, 2, Illumina, 1, 5, Novartis, 1, 2; T. Tervonen: Grunenthal, 2, 5; D. Walsh: Abbvie Inc, 2, Contura
International A/S, 2, Eli Lilly, 5, GlaxoSmithKlein(GSK), 5, Grunenthal GmBH, 2, Orion Pharma, 5, Pfizer, 5, UCB, 5.

Abstract Number: 1235

Rheum to Grow: Supporting Young Adults with Childhood-Onset
Rheumatic Disease in Their Transition to Adult Care

Cindy Chiu1, Sadie Van den Bogaerde2, Maya Swaminathan3, Rebecca Sadun4 and Thomason Jenna1, 1University of
Washington, Division of Rheumatology, Seattle, WA, 2University of Washington, Seattle, WA, 3MultiCare, Newcastle, WA,
4Duke University, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Transitional care for patients with childhood-onset rheumatic disease is essential, as this transition
is known to be a high-risk time for medication nonadherence, lapses in care, worsening mental health, and increased dis-
ease activity. Almost all guidance on this topic comes from the pediatric perspective; little is known about how adult rheuma-
tology clinics can support patients through this process.
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Methods: All patients transitioning to adult care at one of three UW rheumatology sites were invited to complete a Transition
Survey, which was comprised of the ACR Self-Care Assessment for Young Adults (assessing transition and self-care impor-
tance, confidence, health knowledge, and navigation of the healthcare system), plus additional questions regarding sexual/
reproductive health and access to primary care and mental health services. Demographics, disease characteristics and time
lapsed since last pediatric appointment were collected via chart review.

Results: From February 2023 - May 2024, 28 eligible patients were identified; 14 (50%) completed the survey. Of those sur-
veyed, 7 (50%) had JIA, 4 (28.6%) had SLE, 1 had CRMO, 1 had Behcet’s Syndrome, and 1 had ANCA vasculitis [Table 1].
Mean disease duration was 8.6 years (range 2 - 19 years) and average time since last pediatric rheumatology appointment
was 7.6 months (range 1 - 36 months). Of those capable of becoming pregnant, 4 (33.3%) were on teratogenic medications,
and half of the patients on teratogenic medications reported being on contraception.

Half of those surveyed felt it was very important to take care of their health, but only 23.1% felt extremely confident in their
ability. Most reported understanding how to schedule appointments, check in for appointments, and identify their type of
health insurance. The majority (83.3%) were interested in educational resources explaining the differences between pediatric

2513

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and adult rheumatology care. Respondents also noted interest in receiving information via social media. Only 21.4% felt they
would benefit from a transition coordinator, whereas slightly more than half (57.1%) did not think they would benefit from this
resource. Of those who felt they would benefit from a transition coordinator, the majority expressed low confidence in their
ability to take care of their own health.

Conclusion: There remains much to learn about howwe can support young adults transitioning from pediatric to adult rheu-
matology care. Per the suggestions from our respondents, we produced educational videos detailing the transition timeline
[Figure 1] and highlighting major differences between pediatric and adult care [Figure 2]. While some patients, particularly
those with low confidence in their ability to care for their own health, may benefit from a transition coordinator, this resource
may not be necessary for all youth transitioning to adult care.

Disclosure: C. Chiu: None; S. Van den Bogaerde: None;M. Swaminathan: None; R. Sadun: None; T. Jenna: None.

Abstract Number: 1236

A Novel Role for Artificial Intelligence in Detecting Distinctive
Scleroderma Facial Features

yossra suliman1 and daniel Furst2, 1Assiut university hospital, assiut, Egypt, 2Pacific Arthritis Center, Inglewood

Figure 1. Video detailing a suggested timeline for patients with childhood-onset rheumatic disease transitioning from pediatric to adult rheumatol-
ogy care. Use the QR code for access!

Figure 2. Video detailing the major differences between pediatric to adult rheumatology care. Use the QR code for access!
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma (SSc) is a rare autoimmune fibrosing disease with high rates of morbidity and mortality.
Scleroderma is usually diagnosed by rheumatologists and/or dermatologists. However, a delay in disease recognition may
occur due to a delay in referral, as internists and family physicians are not familiar with the disease and its features. Despite
the fact that the facial features of the disease are characteristic for scleroderma, diagnosis is usually based on other signs
and symptoms (e.g., skin thickening on proximal extremities,), and confirmed with investigations such as autoantibody tests,
HRCT, and endoscopies. Late presentation of SSc pts to rheumatologists is commonly reported1; patients with diffuse
scleroderma subtype (dcSSc) generally presented to their primary health care Practitioner(HCP) after symptoms had per-
sisted for up to 1 year. We hypothesize that facial features of SSc patients are distinctive and can be detected by a trained
AI system after processing a mobile phone picture of SSc patient’s face through Convolutional Neural Networks (CNN). This
system could be used by family practioner and internists, aiding them to increase suspicion of SSc and refer patients in a
timely manner.In a pilot study, we aim to examine the ability of an AI facial recognition system to identify SSc related facial
features

Methods: Images of 60 SSc pts from the internet were compared to a group of age and sex matched normal faces . Arti-
ficial intelligence (AI) algorithms evaluated all the pixels in the facial map and identified their utility in the facial recognition
prediction models. using the Viceron company AI system. This is a well-established and experienced algorithm for AI facial
feature recognition based in Denmark and has been used for facial recognition in > 1 million general public faces

Results: AI evaluated multiple layers of mathematical models, either isolated or pooled to generate a predictive model and
eliminate unnecessary data. Smoothing and uniformity protocols were established for the obtained through preprocessing
for the Convolutional Neural Networks (CNN).Multiple AI models were used as a training set in the first 40 patients and as
a partial validation step in the other 20 pts.

We developed multiple models among the 60 SSc facial images and matched controls that were able to identify SSc distinc-
tive facial features with variable specificity and sensitivity. The best model, pre-trained on the development set and fine-tuned
on the training set, achieved 80-90% accuracy on the respective datasets.

However, AI programs, when used on small numbers of patients, develop solutions tailored to the individual patients in the
examined data set (termed "over fitted"). A more realistic estimate of accuracy can be derived when estimated for a larger
data set, allowing for more generalized facial recognition. The latter is planned, given the initial reasonable success from
the pilot study

Conclusion: Automated preprocessing and the application of AI algorithms in SSc face identification, gave encouraging
pilot results(80-90% accuracy), encouraging further testing to develop a larger protocol to establish the effects of race/eth-
nicity, sex, age, disease duration, disease activity.

Disclosure: y. suliman: None; d. Furst: None.
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Abstract Number: 1237

The Art of Choosing Together: Unveiling the Patient’s Perspective in
Rheumatology

ADRIANA VANEGAS1, Guillermo Quiceno2, Luis Lira3, Gina Ochoa4, Álvaro Arbel�aez-Cortés5, Mauricio Restrepo-
Escobar6 and Virginia Pascual Ramos7, 1HOSPITAL SAN VICENTE FUNDACION - UNIVERSIDAD DE ANTIOQUIA -
Asociaci�on Colombiana de Reumatología (ASOREUMA), MEDELLIN, Colombia, 2University of Tennessee Graduate School
of Medicine, Dallas, TX, 3Sociedad Chilena de Reumatología, Santiago, Chile, 4Fundaci�on LICAR, Barranquilla, Colombia,
5Clínica IMBANACO, Cali, Colombia, 6Universidad de Antioquia, Retiro, Colombia, 7Instituto Nacional de Ciencias
Medicas y Nutricion Salvador Zubiran, Mexico City, Federal District, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scientific evidence supports that shared decision-making (SDM) can improve adherence to treat-
ment, patient satisfaction, quality of life, clinical outcomes, and healthcare costs. However, challenges persist in implement-
ing SDM in clinical practice. This study aims to evaluate and compare the perception of Latin American patients and
rheumatologists on SDM.

Methods: In a cross-sectional study, patients over 18 with chronic rheumatic diseases and Spanish-speaking rheumatolo-
gists completed the SDM-Q-9 survey. Convenience sampling was used, and the survey was distributed via Colombian
Rheumatology Association (AsoReuma), Pan-American League of Associations in Rheumatology (PANLAR), and active
Latin American patient associations. Responses were scored from 1 to 6 to gauge agreement with nine statements. Addi-
tionally, the perception of SDM in clinical practice was rated from 0 to 3. Descriptive statistics were used to summarize the
dataset. The Chi-square test was applied to assess differences between groups, considering a p-value of < 0.05 indicative
of statistical significance.

Table. Diagnosis of the patients. a ANCA: antibodies against neutrophil cytoplasm such as granulomatosis with polyangiitis, microscopic polyan-
giitis, and eosinophilic granulomatosis with polyangiitis. b Inflammatory myopathies (2), mixed connective tissue disease (2), reactive arthritis (2),
and adult-onset Still’s disease (1).
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Results: The survey collected responses from 369 patients across 17 Latin American countries, predominantly female
(76.4%), with a median age of 40. The majority were diagnosed with systemic lupus erythematosus (51.8%), followed
by rheumatoid arthritis (19.5%) (table). Additionally, 144 rheumatologists from 10 Latin American countries partici-
pated, predominantly male (67%), with a median age of 44. A statistically significant difference was found between
the perceptions of rheumatologists and patients in the clinical setting (Image 1). While nearly all rheumatologists
(96.5%) considered that decision-making is shared with patients, more than one-third of patients (37.7%) did not share
this view (Image 2).

Conclusion: The study identifies a significant difference between patients and rheumatologists’ perceptions of SDM in
healthcare settings. Although physicians provide comprehensive information on the risks and benefits of treatments, a
smaller proportion of patients perceive that their understanding and involvement in treatment choices are thoroughly incor-
porated. This highlights a prevalent opportunity for enhancement across various components constituting SDM, such as
treatment choice, participation in the decision-making process, understanding of the benefits and risks of the selected ther-
apies, comprehension of the information provided, individual patient preferences, evaluation of therapeutic alternatives, col-
laborative selection of treatment, and consensus on the course of action to follow.

Disclosure: A. VANEGAS: None; G. Quiceno: None; L. Lira: None; G. Ochoa: None; Á. Arbel�aez-Cortés: None;
M. Restrepo-Escobar: None; V. Pascual Ramos: None.

Image 1. SDM-9-Q responses of patients compared to rheumatologists

Image 2. Comparison of Shared Decision-Making in Rheumatology
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Abstract Number: 1238

Role of Patient Reported Outcomes in Predicting Disease Relapse at One
Year in Those with Polymyalgia Rheumatica

Patricia Harkins1, Sharon Cowley2, seoidin McKittrick3, Robert Harrington4, David Kane5 and Richard Conway6, 1Trinity
College Dublin, Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland, 3University of
Limerick, Limerick, Ireland, 4St. James’s Hospital, Dublin, Dublin, Ireland, 5Tallaght University Hospital & Trinity College
Dublin, D24, Ireland, 6Trinity College Dublin, Dublin, Ireland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: One of the most significant unmet needs in the management of those with Polymyalgia Rheumatica
(PMR) is the lack of a disease stratification tool to guide therapy from disease outset. The aim of this study was therefore to
explore baseline patient reported outcomes as potential prognostic factors for disease outcomes at one year in those with
isolated PMR.

Methods: Participants, presenting to a fast track PMR clinic, with a new diagnosis of PMR (as per the provisional 2012
EULAR/ACR classification criteria) were recruited to this multicentre longitudinal cohort study,

At baseline, patient reported outcomes including fatigue using the Functional Assessment of Chronic Illness
Therapy – Fatigue scale (FACIT-F), mood using the Patient Health Questionnaire(PHQ-9), anxiety using the Generalised Anx-
iety Disorder Assessment (GAD-7), pain (visual analogue scale (VAS)), and overall health related quality of life and disability
using the Health Assessment Questionnaire-Disability Index(HAQ-DI) were collected from each participant.

Relapse was defined as a return in clinical symptoms, with an elevation in CRP and/or ESR necessitating, and responsive to
an increase in glucocorticoid dosage. All analyses were conducted using SPSS (Version 29).

Results: 79 patients, 48.1 % (n=38) of which were female were included. 45.6% (n=36) of patients experienced disease
relapse over the one year follow-up period.

There was a significant difference in mean rank between relapse and non-relapse patients PVAS score (p=0.05) and HAQ
health status score (p=0.02), with relapse patients having significantly higher scores. Relapse patients also had significantly
lower FACIT-F scores (p=0.03), indicating a greater degree of fatigue. Interestingly, relapse patients had significantly lower
PHQ-9 scores (p=0.03). There was no statistically significant difference between HAQ-DI (p=0.27) or GAD-7 (p=0.30)
scores in those with relapse, and those without. Using ROC analysis, pVAS score demonstrated good sensitivity, specificity
and predictive value, with an AUC of 0.85 (p=0.01).

Conclusion: In the quest to develop a disease stratification tool for those with PMR, our study findings emphasise for the
first time, the importance of patient reported outcomes, in particular fatigue, pain and overall health scores. Further, large
scale studies are required to develop a multimodal prediction model, including patient reported outcomes in order to stratify
individual relapse propensity from disease outset for those with PMR.
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Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; s. McKittrick: None;
R. Harrington: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos,
6, Janssen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6.

Abstract Number: 1239

Innovative Patient Empowerment: Evaluating the Effect of a Physician-
created Educational Video and To-do Lists on Promoting Preventive
Health Measures in Rheumatic Disease Patients

Vanessa Bartsch1, Basel Habboub2, Kathrin Standfest1, Johannes Knitza3, Georg Schett4 and Axel Hueber2, 1Division
Rheumatology, Klinikum Nuernberg, Nuernberg, Germany, 2Klinikum Nuernberg, Nuernberg, Germany, 3Institute for
Digital Medicine, Philipps-University Marburg and University Hospital of Giessen and Marburg, Marburg, Germany,
4Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with inflammatory rheumatic diseases (IRDs) are at higher risk for malignancies and infec-
tions. Effective management strategies for these comorbidities are urgently needed. We hypothesize that a physician-
created educational video will enhance patient adherence to preventive health measures.

Methods: The prospective KOMO-R study recruited outpatients with rheumatic diseases from the rheumatology depart-
ment at Klinikum Nürnberg. Participants were randomly assigned to either an intervention group or a control group. The
intervention group received an educational video about rheumatic disease comorbidities and a to-do list with recommended
actions based on local preventive health care guidelines. The control group received only the to-do list. Baseline evaluations
included assessments of comorbidities, vaccination status and adherence to cancer screening.

Table 1: Comparison of baseline Patient Reported Outcomes in those that relapse versus those who experience no relapse over a 1 year period in
those with isolated Polymyalgia Rheumatica.
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Results: Of the 200 enrolled patients with inflammatory rheumatic diseases (IRDs) (see Table 1 for detailed distribution),
182 had complete data sets. Participant demographics showed no significant differences in age (57.4 ± 16.3 years) and
weight (BMI 27.3 ± 5.8 kg/m2), with 63.8% being female. Active smokers comprised 15.6% of the participants, while former
smokers accounted for 20.6%. The participants consulted 167 different general practitioners. The average disease duration
was 4.1 ± 5.6 years. Both cohorts had similar comorbidity rates ranging from hypertension (50.3% of patients) to renal insuf-
ficiency (3.0%) (for other comorbidities, see Table 1).

The intervention group rated the educational video with a Net Promoter Score of 39.4%, and an average score of 9.1 ± 1.4
on a visual analogue scale for informativeness/helpfulness (0 = not, 10 = very). The follow-up visit occurred after 191 ±
21.9 days. The main analysis showed no significant difference in completed tasks between the video group and the to-do
list only group (Fig. 1C). However, adherence to all preventive health measures significantly increased across the cohorts
compared to baseline (Fig. 1A,B). At follow-up, 79.7% of patients were up-to-date with skin cancer screening, a 27.8%
increase from baseline (51.9%). Furthermore an increase in Prostate cancer screening (49.0% to 70.6%), Gynecological

Table 1. Baseline characteristics and follow up visit outcomes of study cohorts

2520

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



cancer screening (75% to 81.9% (cervical), 80.8% (breast)) and Bowel cancer screening (74.8% to 87.8%) was detected.
(Fig. 1A). Vaccination rates for pneumococcus and influenza increased from 55.6% and 54.0% to 79.0% and 67.2%,
respectively. Shingles vaccination rates almost doubled from 36.4% to 70.5% (Fig. 1B).

Conclusion: The educational video did not significantly affect the number of tasks completed from the to-do lists. However,
both the to-do lists alone and in combination with the video significantly improved adherence with preventive healthcare ser-
vices. These findings underscore the potential of patient empowerment strategies to modify behavior and positively impact
health outcomes.

Disclosure: V. Bartsch: None; B. Habboub: None; K. Standfest: None; J. Knitza: None; G. Schett: Bristol-Myers
Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; A. Hueber: None.

Abstract Number: 1240

Living with Antiphospholipid Antibodies: A Photovoice Exploration

Francesca Cardwell1, Susan J. Elliott2, Paul S. Gibson3, Nancy Soliman4, Leslie Skeith4, Ann E. Clarke5 and Megan
Barber5, 1University of Waterloo, Burlington, ON, Canada, 2University of Waterloo, Waterloo, ON, Canada, 3University of
Calgary, Calgary, AB, Canada, 4University of Calgary, Calgary, ON, Canada, 5Division of Rheumatology, Cumming School
of Medicine, University of Calgary, Calgary, AB, Canada

Figure 1. Patient adherence with preventive health measures at follow up. A Baseline cancer screening adherence versus adherence at follow up
for the cohort that completed the follow up appointment B Baseline vaccination rates versus rates at follow up for the cohort that completed the
follow up appointment C Comparison of the number of tasks completed from the To-Do lists between the control and intervention groups. VAS
= Visual Analogue Scale. * p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001, **** p-value < 0.0001 for McNemar’s test on paired nominal data,
a Mann-Whitney test.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The diverse manifestations of antiphospholipid syndrome (APS) and antiphospholipid antibodies (aPLs)
exert substantial but poorly understood impacts on the lives of those affected. This study explores the lived experiences of individ-
uals with APS/aPLs using an innovative photovoice (a participatory visual-narrative research method) exercise.

Methods: Participants aged ≥18 years with APS per the Revised Sapporo criteria or with ≥1 positive aPL (medium to high
positive IgG anticardiolipin and/or medium to high positive IgG anti-beta2-glycoprotein 1 and/or positive lupus anticoagu-
lant) on ≥2 occasions without thrombosis or pregnancy morbidity were recruited from a Canadian multidisciplinary SLE/APS

Table 1: Patient Characteristics
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clinic. Over a two-week period, participants photographed what APS/aPL means to them, impacts on daily life, and factors
that impact how they manage APS/aPLs. Photos were shared and discussed in two focus groups, which were recorded
and transcribed verbatim for thematic analysis.

Results: Eleven individuals with APS/aPLs participated; 54.5% had APS with SLE, 27.2% had APS without SLE, and 18.2%
had aPLs with SLE. Mean (SD) age was 46.4 (15.6) years, and 90.9% were female (Table 1). Participants shared 49 photos:
images depicted the participants’ healthcare journey (n=19 photos), the participant themselves (n=8), activities that contrib-
ute to wellbeing (n=7), friends and/or family (n=5), emotional impacts (n=4), travel (n=3), and other challenges (n=3) (Table 2).
Participants emphasized the emotional impacts of living with APS/aPLs, particularly related to healthcare experiences (‘[the
lab] is a constant reminder of your disease, a constant reminder of your weakness’ (Participant #2)), physical symptoms (‘it’s
very concerning, because you could possibly have a clot’ (Participant #1)), family planning (“I am 37 weeks… I was worried
every single day… what will happen if my baby gets the disease as well?’ (Participant #11)), and altered interactions with the
people, activities, and places enjoyed prior to an APS/aPLs diagnosis (‘I used to be a triathlete… a lot of people I used to do

Table 2: Results Overview
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things with I don’t see anymore’ (Participant #4)). Participants shared how challenges of the APS/aPLs healthcare journey
(e.g., medication burden; ‘There’s a real cascading effect of all the medication’ (Participant #7)) exert a substantial physical,
lifestyle and psychosocial burden.

Conclusion: The use of this visual-narrative methodology allowed participants the autonomy to shape the focus group dis-
cussions, eliciting a more complete picture of the APS/aPLs lived experience. Results increase our understanding of the
social, emotional and lifestyle impacts experienced by those with APS/aPLs and will inform the development of patient
resources and healthcare practices that better meet the needs of those affected.

Disclosure: F. Cardwell: None; S. Elliott: None; P. Gibson: None; N. Soliman: None; L. Skeith: CSL Behring, 5, Leo
Pharma, 6; A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers Squibb, 2, GSK, 2, 5, 6, Otsuka Pharmaceutical, 1, Roche,
1; M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Sanofi-Genzyme, 2.

Abstract Number: 1241

Optimizing Communication of Methotrexate (MTX) Side Effects: A
Patient-Centered Approach Focused on Learning Styles and Preferred
Language

Veena Patel1, Sophia Dove2 and Veronica Chavez3, 1Dell Medical School - UT Health Austin, Austin, TX, 2Moody College
of Communication, The University of Texas at Austin, Austin, TX, 3University of Texas - Dell Medical School, Austin, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Survey Questions
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Background/Purpose: Methotrexate (MTX) remains the first-line treatment for RA due to its effectiveness and affordability,
but communicating its complex regimen and instructions can be challenging, especially for patients with low health literacy
or limited English proficiency. This project aims to gather direct feedback from underserved English and Spanish speaking
patients on their preferences and recommendations for learning about MTX.

Methods: Patients on MTX seen in clinic in the past 6 months were recruited from our rheumatology clinic located in a fed-
erally qualified health center. Our study survey was conducted via telephone between May-September 2023. Phone lan-
guage translation services were used when needed.

The study survey created by our research team had four sections: demographics, methotrexate comprehension, VARK
learning style items1 and patient empowerment open-ended questions (Figure 1). To assess health literacy, we utilized the
BRIEF screening tool2.

To interpret answers to VARK questions, each answer choice is associated with a respective learning style (V=visual,
A=auditory, R=reading, K=kinesthetic). Responses were counted individually. The open-ended responses were reviewed
by the authors and themes were created. A bubble chart was created from direct feedback from patients.

Table 1. Patient Characteristics and Survey Responses
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Results: Twenty-three patients, 10 English and 13 Spanish-speaking, completed the survey. Most patients were Hispanic
women with a high school level education who reported adequate health literacy (70%) (Table 1). Many showed correct
use of folic acid and reason for lab monitoring. Fifty percent were unable to recall side effects correctly, with only 23% of
Spanish-speakers able to. English-speakers reported strongest preference for kinesthetic (35%) and auditory learning styles
(33%). Spanish-speakers preferred reading (44%) and auditory learning styles (27%). Both showed less preference for
visual learning style (15%) based on VARK questions.

Spanish-speakers highlighted a need for clearer explanations about potential side effects. Common advice for new patients
included patience in allowing medication to take full effect and staying consistent with taking MTX. Many suggested sharing
lifestyle characteristics with their doctor to help set expectations around the best ways to take MTX.

Open-ended responses mention usefulness in incorporating images into educational materials for patients new to MTX, par-
ticularly in Spanish speakers, who also mention importance of using positive language in learning materials.

Conclusion: Our study provided valuable insights directly from patients showing a preference for a multimodal approach to
learning with differences among English and Spanish speakers. We can use this information for the next phase of our project
by creating tailored, patient-centered educational materials for our patients starting MTX, aiming to enhance adherence and
comprehension from the outset of treatment.

1. Leite WL, et al. Attempted validation of the scores of the VARK: Learning styles inventory with multitrait–multimethod
confirmatory factor analysis models. Educ Psychol Meas 2010, 70:323–339.
2. Haun J, et al. Testing the BRIEF health literacy screening tool. Fed Pract 2009; 26: 24-31.

Disclosure: V. Patel: None; S. Dove: None; V. Chavez: None.

Abstract Number: 1242

Qualitative Patient Interview Study in Patients with Systemic Lupus
Erythematosus to Assess Patient Perception of Fatigue and Skin-Related
Symptoms

Joseph F. Merola1, Victoria Werth2, Jiyoon C. Choi3, Brandon Becker3, Teresa Edwards4, Coburn Hobar5, Samantha
Pomponi5 and Vibeke Strand6, 1UT Southwestern Medical Center, Dallas, TX, 2Hospital of the University of Pennsylvania,
Philadelphia, PA, 3Bristol Myers Squibb, Princeton, 4RTI International, Research Triangle Park, NC, 5Bristol Myers Squibb,
Princeton, NJ, 6Division of Immunology/Rheumatology, Stanford University, Palo Alto, CA

Figure 2. Bubble chart with patient preferences for educational materials. Comparison of Spanish and English speakers of words/themes used to
answer open-ended question: “If you were designing a flyer for other patients about methotrexate, what words, pictures, or other features would
you use or avoid?
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder that disproportionately
impacts women of childbearing age. Although the incidence varies widely based on ethnic and geographic differences,
approximately 204,000 persons in the US had SLE in 2018. To understand the nature and relative importance of skin symp-
toms, evaluate the content validity of the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) scale in
SLE, and assess what constitutes meaningful change in SLE-related fatigue and skin symptoms, this qualitative study held
interviews with individuals with SLE.

Methods: In August 2023, individual interviews were conducted in the US in adults who reported receiving a diagnosis of
SLE at least 6 months prior to screening and who experienced SLE-related fatigue, fever, joint pain, and/or skin rash/
redness in the 30 days prior to their interview. Each 60-minute virtual interview was conducted in English in a semistructured
format, using an interview guide to encourage response spontaneity and to ensure consistent, systematic data collection.
Study participants described, in their own words, their experience of SLE-related fatigue and skin symptoms and what con-
stituted minimal meaningful improvement in each symptom, using the Patient Global Impression of Severity (PGIS) and
Patient Global Impression of Change (PGIC) scales. Cognitive debriefing and content validity of SLE-related fatigue were eli-
cited using the 13-item FACIT-Fatigue scale. Regarding the ACR classification criteria for SLE, all diagnoses were self
reported.

Results: The 18 participants interviewed had a mean age of 51.7 years (range, 33–67), 94.4% (n=17) were female, and
50.0% (n=9) were White (Table). Mean time since the clinical diagnosis of SLE was 12.2 years (range, 1–37). All but 1 partic-
ipant reported experiencing SLE-related fatigue prior to or near the time of SLE diagnosis. This SLE-related fatigue was
described as tiredness/exhaustion that sleeping does not help, lack of energy, feeling sluggish/heavy, and/or needing to
rest/sleep during the day. Most participants (94.4%; n=17) were able to understand and answer all items without difficulty.
The majority of participants (72.2%; n=13) also indicated that even a 1-point improvement in fatigue on the PGIS would be
meaningful. Among participants reporting SLE-associated skin symptoms (n=17), rash/redness and alopecia/hair loss were
the most frequently reported, most bothersome, and/or most important symptoms to be addressed by a new treatment
(Figure). All participants understood the skin-specific PGIS and PGIC items without difficulty. Overall, 82.4% (n=14) indicated
that a 1-point improvement on the PGIS would be meaningful, while 70.6% (n=12) indicated that “a little better” on the PGIC
would represent meaningful improvement in skin symptoms.
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Conclusion: These results support the content validity of the FACIT-Fatigue scale in SLE trials and suggest that even min-
imal improvement in fatigue and skin symptoms are meaningful to patients. New treatment options that can alleviate fatigue
and skin symptoms are needed for patients with SLE.

Disclosure: J. Merola: AbbVie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol
Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12,
Investigator, Lilly, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investi-
gator, Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB, 2, 12, Investigator; V. Werth: AbbVie, 2, 5,
Amgen, 2, 5, Argenx, 2, 5, AstraZeneca, 2, 5, Beacon Bioscience, 2, 5, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Corcept
Therapeutics, 2, 5, Crisalis, 2, 5, CSL Behring, 2, 5, Cugene, 2, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, 5, GSK,
2, 5, Idera Pharmaceuticals, 2, 5, Incyte, 2, 5, Janssen, 2, 5, Kyowa Kirin, 2, 5, Lilly, 2, 5, Lupus Research Alliance, 2, 5,
Medimmune, 2, 5, Medscape, 2, 5, Nektar, 2, 5, Principia Biopharma, 2, 5, Resolve Biosciences, 2, 5, UCB, 2, 5, Viela
Bio, 2, 5; J. Choi: Bristol Myers Squibb, 3, 12, Shareholder, Johnson & Johnson, 12, Shareholder; B. Becker: Bristol
Myers Squibb, 3, 12, Shareholder; T. Edwards: None; C. Hobar: Bristol Myers Squibb, 3, 12, Shareholder;
S. Pomponi: Bristol Myers Squibb, 3, 12, Shareholder; V. Strand: AbbVie, 1, 2, Alpine Immune Sciences, 1, 2, Alumis,
1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, Bayer, 1, 2, Blackrock Pharmaceuticals, 1, 2, Boehringer Ingelheim, 1, 2, Bristol
Myers Squibb, 1, 2, Celltrion, 1, 2, Citryll, 1, 2, Contura, 1, 2, Equillium, 1, 2, Fortress Biotech, 1, 2, Genentech/Roche,
1, 2, GSK, 1, 2, Inmedix, 1, 2, Janssen, 1, 2, Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Omeros, 1, 2, Pfizer, 1, 2, Priovant
Therapeutics, 1, 2, Rapt Therapeutics, 1, 2, Regeneron, 1, 2, R-Pharm, 1, 2, Samsung, 1, 2, Sandoz, 1, 2, Sanofi,
1, 2, Scipher, 1, 2, SetPoint Medical, 1, 2, Sobi, 1, 2, Spherix, 1, 2, SynAct Pharma, 1, 2, Takeda Pharmaceuticals, 1, 2.

Abstract Number: 1243

A Patient-Focused Program for Using Steroids Wisely

John Stone1, Michelle Petri2, Jeffrey Gelfand3, Camille Kotton4, Jane McDowell5, George Papaliodis6, meredith Marinaro7,
Matt Wilkinson8, Walter Lentfert9 and Martha Stone10, 1Massachusetts General Hospital, Harvard Medical School,
Concord, MA, 2Johns Hopkins University School of Medicine, Timonium, MD, 3University of California, San Francisco, San
Francisco, CA, 4Harvard Medical School, Boston, MA, 5Queens University Belfast, Belfast, Ireland, 6Massachusetts
General Hospital, Boston, MA, 7Novartis, Hartford, CT, 8UpThereEverywhere, London, United Kingdom,
9UpThereEverywhere, Wilmington, NC, 10Steritas, LLC, CONCORD, MA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients have no comprehensive, curated resource on steroid use to facilitate effective collaboration
in their own care. Consequently, truly shared decision making around steroid treatment is challenging. The SAM program -
short for “Steroids and Me” - is a collaboration among academic physicians, patients, patient advocacy groups, and indus-
try leaders to develop a patient-focused program to help patients optimize their steroid use. We report on SAM’s two years
of development and first five months of use.

Methods: SAM’s development plan was divided into three phases. Phase 1 (Resource Review) was a survey of the medical
literature and internet for current, scientifically rigorous, patient-focused content on steroid use in clinical care. Phase
2 (Needs Assessment) consisted of two international roundtable meetings of patient advocacy group leaders and industry
representatives (total participants, n=36); separate meetings with 6 patient advocacy groups; 3 patient focus groups; and
meetings with industry representatives from 5 companies. Finally, Phase 3 (SAM Build) consisted of building the web-based
platform accessible by phone, tablet or computer. In this phase, a 34-member patient group was engaged in one-on-one
meetings for user testing and patient journey validation.

Results: SAM is protected by stringent privacy policies and fulfills requirements of both HIPAA/GDPR and state-specific
data privacy laws. The development program launched at ACR Convergence 2022 and was researched and built over a
two-year period. In Phase 1 (Resource Review), audits were performed on 54 patient advocacy and patient-facing industry
websites. Although the medical literature contains abundant documentation of the damage caused by steroid use, there is
no dedicated instruction for patients about how to mitigate these side-effects: the Resource Review identified not a single
source of curated, comprehensive, patient-focused material on steroid toxicity. In Phase 2 (Needs Assessment), patient
advocacy groups representing lupus, vasculitis, pemphigus, myasthenia gravis, sarcoidosis, and IgG4-related disease par-
ticipated. Discussions with individual patients and groups of patients identified major unmet needs that were amplified by
patient advocacy group leaders and industry (Table 1).

Table 1. Summary of unmet needs from patient interviews.
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FIGURE 1 – SAM provides health modules for patients to help them understand their physical and mental side-effects. Figure 1 shows: 1) tracking
tools capture changes in both neuropsychiatric and physical manifestations of steroid-toxicity; 2) articles written by disease experts address the full
array of steroid-related effects, are supplemented with videos featuring those same physicians who explain the complexities of steroid-toxicity in
language that patients can understand; and 3) strategies for modifying side-effects to improve patients’ quality of life include short "HOW TO" mes-
sages that equip patients to participate in shared decision making about their steroid use.

FIGURE 2 – Patient-reported data, captured longitudinally are available for analysis. SAM aggregates a patient’s most intense and frequently-
reported side effects in intuitive visuals, featuring a 30-day look back period, in preparation for clinic visits. These graphics organize those issues
that are most important to patients, facilitating discussions with doctors around the use of steroids. Figure 2 shows: 1) the Side Effect tracker
and average patient-reported scores for the most severe condition; and 2) the Mood tracker with daily scores and trend line, summarizing the past
month at a glance. Tracking tools prompt the patient to share both the most severe and most frequently documented observations with the
doctor.
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All SAM visitors can access educational content, including written material on dozens of known steroid side-effects; tips
about the prevention and management of steroid toxicities; and videos created by physician experts to supplement those
educational tools (Figure 1). All content is original, developed and recorded by internationally-recognized clinicians. SAM
also provides tools, including mood and side effect tracking, that prepare patients for shared decision-making conversations
with their providers. SAM collects and stores longitudinal patient-reported data, and displays a 30-day look back to summa-
rize side-effects in anticipation of follow up clinic visits (Figure 2).

Conclusion: Steroids and Me (SAM) is a unique patient-focused resource that engages, educates, and equips users to
understand and reduce steroid-toxicity, facilitating conversations that foster shared decision making around ste-
roid use.

Disclosure: J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2;
M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences,
2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences,
2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen,
5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research,
2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi,
2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi,
2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Thera-
peutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; J. Gelfand: Arialys, 2, Hoffman La
Roche / Genentench, 5, Ventyx Bio, 2; C. Kotton: None; J. McDowell: Chiesi, 12, Support to attend educational meet-
ing, GlaxoSmithKlein(GSK), 6; G. Papaliodis: None; m. Marinaro: Novartis, 3, 11; M. Wilkinson: None; W. Lentfert:
None; M. Stone: Abbvie, 12, Research funding for Steroids and Me., Amgen, 6, 12, This company has provided grant
funding for Steroids andMe., Argenx, 12, Research funding for Steroids andMe., Steritas, 3, Zenas, 12, Research fund-
ing for Steroids and Me..

Abstract Number: 1244

Creation of a New Patient-reported Outcome for a Combined Response
Index for Limited Cutaneous SSc Using the FDA Guidance on Patient
Reported Outcome Measures: The CRISTAL PRO

Alain Lescoat1, Yen Chen2, Rosemary Gedert2, Neda Kortam2, Nadia Vann2, David Cella3, Sara Shaunfield4, Susan
Murphy5 and Dinesh Khanna2, 1CHU Rennes - University Rennes 1, Rennes, France, 2University of Michigan, Ann Arbor,
MI, 3Northwestern University, Chicago, IL, 4Northwestern University, Chicago, 5University of Michigan, Plymouth, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Limited cutaneous systemic sclerosis (lcSSc) is the most frequent subset of scleroderma, yet there
is a paucity of outcome measures to assess symptoms that are important to patients with this subset. The CRISTAL project,
an international initiative, aims to create a combined response index for lcSSc for use in clinical trials (the CRISTAL index). A
key milestone of CRISTAL is the development of a novel patient reported outcome measure (PROM) to assess the most
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common and/or bothersome symptoms experienced by patients with lcSSc. The objective of this task from the CRISTAL
initiative was to create a PROM that assesses the overall symptom experience of lcSSc, following FDA guidance for the cre-
ation of PROMs.

Methods: The CRISTAL PROM was constructed using an iterative approach that included patient partners at each step (-
Figure 1). 1/Concept elicitation: Face and content validity and domain elicitation were derived through prior focus groups
of patients with lcSSc (Lescoat et al. 2022). 2/Item identification and concept mapping: Existing PROM items from PROMIS
item banks were mapped to symptoms reflecting general domains (pain, fatigue, cognition, sleep) identified from the focus
groups. Existing PROMs from lcSSc-specific domains were identified from the literature. New items were drafted with a
patient partner for domains with without existing PROM items (i.e., digital ulcers, calcinosis). 3/Item selection: Items from
lcSSc-specific domains were then selected through a patient-centered online survey where patients rated each item on a
5-point scale from “not relevant” to “extremely relevant”. The results informed the development of a draft CRISTAL PROM.
4/Cognitive debriefing: the draft CRISTAL PROM was revised through cognitive interviews with patients with lcSSc to eval-
uate comprehension and relevance.

Results: 12 general items were selected from PROMIS item banks based on analyses of focus groups. 26 patients with
lcSSc were included in the PROM item-rating survey (median disease duration = 4.0 years, 88.5% women); 63 items were
rated on relevance. The top 3-4 items with the highest relevance rating per domain were included in the first version of the
CRISTAL PROM which included 41 items. This version underwent cognitive debriefing with 18 lcSSc patients (median dis-
ease duration 6.0 years, 94.4% women). The CRISTAL PROM V1 was refined through an iterative process based on

Figure 1
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patients’ insights. The final preliminary CRISTAL PROM includes 37 items assessing symptom experiences reflecting 4 gen-
eral and 8 lcSSc-specific domains, with a recall period of 7 days.

Conclusion: The preliminary CRISTAL PROM was developed to assess the symptoms that are common and/or bother-
some in patients with lcSSc. The next step is to assess the psychometric properties of the CRISTAL PROM in a longitudinal
multicenter international cohort of patients with lcSSc.

Acknowledgments: CRISTAL is supported by the World Scleroderma Foundation, Scleroderma & Raynaud’s UK, the
Scleroderma Clinical Trial Consortium, and the Scleroderma Research Foundation.

References: Lescoat A, et al. Symptom experience of limited cutaneous systemic sclerosis from the Patients’
perspective: A qualitative study, Semin Arthritis Rheum. 2022

Disclosure: A. Lescoat: None; Y. Chen: None;R. Gedert: None;N. Kortam: AstraZeneca, 7;N. Vann: None;D. Cella:
None; S. Shaunfield: None; S. Murphy: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Abstract Number: 1245

Inpatient Discontinuation of Allopurinol - A Quality Improvement
(QI) Initiative

Stephanie Tancer1, Basmah Al Dulaijan2 and Puja Khanna3, 1University of Michigan Department of Internal Medicine,
Division of Rheumatology, Ann Arbor, MI, 2Michigan Medicine, Ann Arbor, MI, 3University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is a chronic inflammatory arthritis induced by hyperuricemia and manifested by recurrent
acute flares of debilitating joint pain when left untreated. Allopurinol is often used as long-term urate lowering therapy.
Improper discontinuation of allopurinol leads to worsening flares, disability, poor quality of life, and frequent use of acute care
facilities. (1, 2) We performed a qualitative analysis of rates of discontinuation of allopurinol during hospitalizations at an aca-
demic hospital to develop a continuous improvement model.

Methods: We leveraged electronic health records for data on gout patients admitted to the university hospital from
2019-2024. Patients who were on allopurinol as a home medication but were taken off during hospitalization and not
renewed after discharge, were included to calculate the rates of discontinuation. Lean thinking methodology with A3 pro-
cess mapping for root cause analysis (RCA) was utilized. First, we identified stakeholders involved in medication reconcilia-
tion and invited them to participate in an anonymous survey with reasons for discontinuation. Admission diagnoses and
patient comorbidities were included as potential reasons for discontinuation. Next, we crafted countermeasures as action-
able recommendations to be implemented at an institutional level. We analyzed data from 2019-2024 in patients with allopu-
rinol on admission to understand if educational countermeasures influenced discontinuation rates in the subsequent years.
Groups were separated into 2019-2020 (pre-intervention) and 2021-2024 (post-intervention).
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Results: A total of 2138 patients were hospitalized, and of these 364 (17%) did not receive allopurinol during their admission.
Based on the survey data, clinicians chose to discontinue allopurinol due to the following factors – acute gout flare, renal
impairment, gastrointestinal issues, cytopenia, drug interactions, NPO status, and always discontinued the medication.
The RCA revealed layers of reasoning at various levels of the medication reconciliation process which impacted the
decision-making algorithm. Several actionable and high-impact recommendations emerged as countermeasures
(Figure 1). Laminated tipsheets on gout-related therapies were posted in all inpatient team rooms as an educational guide
andmanagement guidelines were reinforced with pharmacy teams. We found a continued trend toward non-renewal of Allo-
purinol prescriptions in the post intervention period upon discharge (p >0.05).

Conclusion: There is ongoing evidence of suboptimal management with frequent discontinuation of allopurinol during hospitaliza-
tions (2019-2024) at an academic university setting. This leads to higher rates of post-discharge gout flares requiring unnecessary
resource utilization. Educational sessions were well received, however, high-impact interventions that utilize a ‘forced function’
approach as a continuous improvement strategy, are likely to significantly impact patient outcomes at an institutional level.

Disclosure: S. Tancer: None; B. Al Dulaijan: None; P. Khanna: Arthrosi, 5, Horizon, 2, 5, Olatec, 5, Selecta, 5, Sobi, 2.

Abstract Number: 1246

Long-Term Outcomes Based on the Sex of the Rheumatologist in a
Prospective Cohort of RA Patients Receiving Biological Therapies

Alessandro Giollo1, Mariangela Salvato2, Margherita Zen3 and doria Andrea4, 1Azienda Ospedale Università Padova,
Padova, Padua, Italy, 2University of Padua, Padova, Italy, 3University of Padova, Padova, Padua, Italy, 4University of
Padova, Padova, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To explore the influence of the rheumatologist’s sex on long-term outcomes in patients with rheu-
matoid arthritis (RA) undergoing biologic therapy.

Methods: This is a prospective, single-center cohort study conducted on adult RA patients treated with b/tsDMARDs
between 2014 and 2022. The sex of the rheumatologist was determined and used as the main variable, while the physician’s
age and clinical experience were considered as effect modifiers. All relevant data were collected by an independent

Figure 1: Countermeasures and Implementation Plan
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investigator and anonymized before final analysis. The association between the physician’s sex and outcomes was
assessed using multivariable regression with generalized estimating equations.

Results: The analysis included 1171 patients (81% women) with a mean age of 57 years, a mean disease duration of
14 years, and a median observation of 4 years. At the time of inclusion, 68% of the patients had moderate or high disease
activity (DAS28). Multivariate analyses showed that patients treated by female rheumatologists had a significantly lower
DAS28 score (p< 0.001) and a higher likelihood of DAS28-remission (aOR 1.29, 95% CI 1.16-1.42; p< 0.001) compared
to those treated by male rheumatologists (Figure). This effect was attributed to lower CRP levels (5.4 mg/L, 95% CI
4.9-6.0 vs. 6.4 mg/L, 95% CI 5.9-6.9; p< 0.001) and not to differences in PGA or joint counts. There were no significant dif-
ferences in glucocorticoid use between physicians of the two sexes. Radiographic progression was less frequent in patients
treated by female rheumatologists, but the effect diminished when considering clinical experience.

Conclusion: The sex of the rheumatologist can significantly influence disease control in RA patients, with female rheumatol-
ogists achieving better outcomes in terms of disease activity and remission. These findings highlight the importance of con-
sidering physician characteristics in the therapeutic management of RA patients.

Disclosure: A. Giollo: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, UCB, 6;M. Salvato: None;M. Zen: Astra-
Zeneca, 6, GlaxoSmithKlein(GSK), 6; d. Andrea: AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Galapagos, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Otsuka, 2, 6.

Abstract Number: 1247

Pre- and Post-Diagnosis Comparison of the Patient Experience of
Sjögren’s Syndrome (SS): A Linguistic Analysis of Global Social Media
Conversations

Sarah N. Ali1, Dorothee Oberdhan1, Michelle M. Richardson1, Jordan Amorelli2, Amanda Martini2 and Jennifer Dandy2,
1Otsuka Pharmaceutical Development and Commercialization, Inc., Princeton, NJ, 2Real Chemistry, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with Sjögren’s Syndrome (SS) often undergo a prolonged and complex path to diagnosis
and experience symptom, disease and treatment burdens with multiple co-morbid conditions that impact patient lives.

Figure. Likelihood of remission at multiple time points among 1’171 RA patients treated by female or male rheumatologists. DAS28, disease activ-
ity score in 28 joints; RA, rheumatoid arthritis.
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However, little is known about the patient experience of SS prior to and after diagnosis. This ethnographic study aimed to
understand the global patient experience of SS, particularly symptom burden and life impact, as reported in social media
posts pre- and post-diagnosis to better inform the design and use of patient experience data in future clinical trials.

Methods: A social listening methodology captured global public social media posts from 1/1/2023-12/31/2023, using
treatment- and disease-related search terms and technologies such as web crawlers and data partnerships. Posts dis-
cussed an SS patient’s experience with the following: symptoms, life impact, comorbid conditions and/or treatment. Socio-
linguists analyzed the posts in the native language using qualitative and quantitative methods. A single post could report
multiple patient experience characteristics. This analysis focused on disease symptoms and life impacts.
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Results: A total of 1,044 posts described the experience of SS globally from identifiable patients (96%), caregivers (4%) and
health care professionals (< 1%). Posts were on X (58%), forums (31%) and Reddit (11%). Post volume by country were the
United States (33.5%) Japan (21.6%), Germany (10.8%), the United Kingdom (9.6%), Canada (9.6%), France (5.7%), Spain
(3.9%), South Korea (2.6%), Australia (2.4%) and Italy (< 0.3%). Impacts of the disease were described as challenges to daily
functioning (e.g., inability to do daily tasks/excercise) (19%), emotional impact (e.g., negative emotions due to the disease
and its care, feelings of frustration, anger, stress, sadness due to chronic fatigue and pain, loss of hobbies, isolation, financial
difficulties) (16%) and health vulnerability (e.g., concerns about being immunocompromised) (11%). Table 1 compares
symptoms and Table 2 compares the most common symptom by country.

Conclusion: This linguistic analysis of global social media posts showed that the SS patient experience differs pre- and
post-diagnosis and by country. The increase in pain and fatigue mentions suggests a decline in quality of life, despite a diag-
nosis and underscores the impact of symptoms that may be challenging to treat. Although, dryness, gastrointestinal and
mouth/throat issues declined slightly, reports of dental problems persisted, underscoring long-term impact. These findings
provide an understanding of SS patient experience that can inform the design of patient experience data in SS clinical trials.
Future research on the natural history of SS is needed to better understand its utility.

Disclosure: S. Ali: Otsuka, 3; D. Oberdhan: Otsuka, 3;M. Richardson: GlaxoSmithKlein(GSK), 2, Integra, 11, Otsuka
Pharmaceutical Development and Commercialization, 2; J. Amorelli:; A. Martini: None; J. Dandy: None.

Abstract Number: 1248

Most Prevalent Self-Reported Comorbidities Among Patients with
Rheumatoid Arthritis, Psoriatic Arthritis, and Axial Spondyloarthritis

Shilpa Venkatachalam1, Jeffrey Curtis2, Anne Sydor3, Erik Stone4, Angela Degrassi3, Esteban Rivera5, Laura Stradford6

and Kelly Gavigan3, 1Global Healthy Living Foundation, New York, NY, 2University of Alabama at Birmingham, Hoover,
AL, 3Global Healthy Living Foundation, Upper Nyack, NY, 4Global Healthy Living Foundation, Upper Nyack, 5Global
Healthy Living Foundation, Long Island City, NY, 6Global Healthy Living Foundation, Nyack, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Many people with inflammatory arthritis live with other serious chronic conditions that may affect
their quality of life and ability to effectively manage their rheumatic condition. To better understand the comorbidities people
with rheumatoid arthritis (RA), psoriatic arthritis (PsA), and axial spondyloarthritis (axSpA) live with, we surveyed people with
those conditions about their coexisting chronic conditions.

Methods: Patients from the Global Healthy Living Foundation’s patient communities (the PatientSpot research registry,
CreakyJoints, and the Patient Support Program) were invited to participate in a short, cross-sectional survey about their
comorbidities. Specifically, we asked about other autoimmune conditions, skin or dermatologic conditions, endocrine or
metabolic conditions, and lung or pulmonary conditions, totaling 60 choices plus the option to write in responses. Diagnoses
provided were self-reported. Demographic information was not captured in the survey, designed as five simple questions to
maximize participation, but was available for PatientSpot members at registration. Results from participants (pts) with RA,
PsA, and axSpA (including ankylosing spondylitis and non-radiographic axSpA) were analyzed descriptively. Results for only
the top 10 comorbidities for each inflammatory arthritis diagnosis are provided.
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Results: A total of 1,960 pts with inflammatory arthritis completed the survey, with 1,207 reporting a diagnosis of RA, 534 of
PsA, and 219 of axSpA. Among the pts with demographic data (31.5%), the mean (SD) age was 56.3 (12.5), 84.3% were
female, and 90.4% were white (Table 1). Top comorbidities among pts with RA were osteoarthritis (52.0%), osteoporosis
(28.4%), fibromyalgia (26.8%), obesity (24.6%) and asthma (23.6%) (Table 2). Top comorbidities with PsA were psoriasis
(66.1%), osteoarthritis (51.3%), obesity (34.3%), fibromyalgia (28.1%), and asthma (26.8%). Top comorbidities with axSpA
were osteoarthritis (51.6), asthma (30.6%), obesity (30.6%), fibromyalgia (25.6%), and osteoporosis (20.1%). Asthma,
eczema, and obesity consistently appeared across the three conditions (Table 2). Notably, Sjogren’s syndrome was more
prevalent with RA (18.1%) compared with PsA (10.5%) or axSpA (12.3%). Pts reported a mean (SD) of 3.2 (2.3) comorbidi-
ties and all pts with RA, PsA, or axSpA reported at least one concomitant condition. Pts with PsA reported more comorbidi-
ties, a mean of 3.7 (2.5), compared with those with RA (3.0 [2.2]) or axSpA (3.0 [2.2]).

Conclusion: Many of the most prevalent comorbidities reported by patients with inflammatory arthritis in this cohort are com-
mon and include osteoarthritis, fibromyalgia, and osteoporosis. Autoimmune conditions, such as asthma and eczema, may
reflect broader immune dysregulation among these patients. Obesity, a top comorbidity across the three conditions, can be
both a cause and an effect of worsened disease outcomes. Future research should be informed by specific comorbidity clus-
ters, such as the combination of obesity, osteoarthritis, and fibromyalgia, to optimize therapeutic efficacy and patient outcomes.

Disclosure: S. Venkatachalam: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK),
2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; A. Sydor:
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None; E. Stone: None; A. Degrassi: None; E. Rivera: Global Healthy Living Foundation, 3; L. Stradford: AbbVie,
5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global Healthy Living Foundation, 3, Pfizer, 5; K. Gavigan: Global Healthy Living
Foundation, 3.

Abstract Number: 1249

Patient-Reported Outcomes in Inflammatory Arthritis: A Four-Year
Retrospective Analysis via the PatientSpot Research Registry

Shilpa Venkatachalam1, Kelly Gavigan2, Erik Stone3, Angela Degrassi2, Laura Stradford4, David Curtis2, Esteban Rivera5

and Jeffrey Curtis6, 1Global Healthy Living Foundation, New York, NY, 2Global Healthy Living Foundation, Upper Nyack,
NY, 3Global Healthy Living Foundation, Upper Nyack, 4Global Healthy Living Foundation, Nyack, NY, 5Global Healthy
Living Foundation, Long Island City, NY, 6University of Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding the impact of inflammatory arthritis from patients’ perspectives through patient-
reported outcomes (PROs) data can provide valuable insights into outcomes prioritized by those living with these conditions,
and guide goal setting and treatment that is more personalized. We retrospectively analyzed PRO reporting over a 4-year
period, which included the COVID-19 pandemic, to understand if PRO selection differed across the 4 years and if there were
selection differences between rheumatoid arthritis (RA), psoriatic arthritis (PsA), and axial spondyloarthritis (axSpA) diagnoses.

Methods: Upon joining the PatientSpot research registry, patients with axSpA (including ankylosing spondylitis and non-
radiographic axSpA), PsA, and RA were invited to select PRO symptom measures that they felt were important to digitally
track for their condition via health assessments in the registry. Tracked assessments could be changed at the discretion of
the patient. Assessments included but were not limited to domains assessing pain and its impact on activity, physical func-
tion, sleep disturbance, fatigue, social isolation, and mental health.

Results: A total of 6,308 patients with the specified conditions provided 277,574 PROs across four years from June
1, 2020, to May 31, 2024. Of those, 65.3% reported having RA, 20.1% PsA, and 14.7% axSpA. Out of the total assess-
ments captured, Year 3 (6/1/2022 - 5/31/2023) had the most completed assessments (39.1%) compared to the other
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years, despite seeing a decline in total patients contributing assessments (Figure 1). The most used assessments across the
3 conditions were PROMIS Pain Interference (11.5%), Physical Function (9.5%), and Sleep Disturbance (9.4%) (Table 2).
Notably, the OMERACT RA flare instrument was also used among PsA patients, with 4.5% of PsA patients reporting on
flares captured via the RA Flare assessment.

Conclusion: The increase in assessments in Year 3 may indicate changes in healthcare practices or disease management
strategies that resulted from the COVID-19 pandemic, such as increased utility of telehealth and remote monitoring. These
practices may have led to changes in how patients manage their health condition, underscoring the need to better understand
PROs and their utility. PROMIS Pain Interference, Physical Function, and Sleep Disturbance were the most selected measures
across the three conditions, indicating the need for more targeted pain management strategies that address patients’mobility
and sleep. The use of the OMERACT RA flare instrument by PsA patients underscores its broader perceived applicability in
capturing disease activity and flare-ups in other types of inflammatory arthritis, and the need for disease-specific flare assess-
ment tools. Understanding the impact of inflammatory arthritis from the patient’s perspective through patient-reported out-
comes data provides valuable insights into the daily challenges and quality of life issues that patients face and can provide
valuable insights for optimizing patient care and guiding future research on arthritis management.

Disclosure: S. Venkatachalam: None;K. Gavigan: Global Healthy Living Foundation, 3; E. Stone: None; A. Degrassi:
None; L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli Lilly, 5, Global Healthy Living Foundation, 3, Pfizer, 5; D. Curtis:
None; E. Rivera: Global Healthy Living Foundation, 3; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5,
Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5,
GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB
Pharma, 2, 5.

Abstract Number: 1250

Qualitative Study on Patient-Reported Outcome Measures in Patients
with Sjögren’s Disease

Suzanne Arends1, Jiyoon C. Choi2, Brandon Becker2, Teresa Edwards3, Antoine Sreih4, Antonia Christodoulou4 and
Vibeke Strand5, 1Department of Rheumatology and Clinical Immunology, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands, 2Bristol Myers Squibb, Princeton, 3RTI International, Research
Triangle Park, NC, 4Bristol Myers Squibb, Princeton, NJ, 5Division of Immunology/Rheumatology, Stanford University,
Palo Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a chronic, systemic autoimmune disease characterized by lymphocytic infil-
tration of the endocrine glands. Globally, SjD affects between 0.01% and 0.05% of the population, yet it may affect as many as
4 million people in the US. Ocular and oral dryness, muscle/joint pain, and fatigue are commonly reported symptoms in SjD. In
this qualitative study, participants with SjD were interviewed to understand the nature and relative importance of SjD symp-
toms, to evaluate the content validity of the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) in the
context of SjD, and to assess the understandability of the symptom-specific Numeric Rating Scales (NRSs).
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Methods: In June 2023, in-depth individual interviews were conducted with 15 adults in the US with self-reported clinician-
diagnosed SjD not associated with other autoimmune rheumatic diseases. Participants were required to have self-reportedmod-
erate to severe oral dryness, ocular dryness, and/or muscle/joint pain in the 30 days prior to interview. Each 60-minute virtual
interview was conducted in English in a hybrid (concept elicitation/cognitive debriefing) semistructured format, using an interview
guide to encourage response spontaneity and to ensure consistent, systematic data collection. SjD symptoms experienced by
participants were reported via concept elicitation. Participant feedback was generated using the 13-item FACIT-Fatigue scale
for symptoms of fatigue and the symptom-specific NRS items for daily symptoms of ocular and oral dryness and muscle/joint
pain. Regarding the ACR classification criteria for SjD, all diagnoses were self-reported as being physician diagnosed.

Results: The 15 participants interviewed had a mean age of 50.6 years (range: 30–71); 86.7% (n=13) were female and
80.0% (n=12) were White (Table). The mean time since clinical diagnosis of SjD was 6 years (range: 3–10). More than 85%
of participants reported experiencing ocular and oral dryness, fatigue, and muscle/joint pain due to SjD; these symptoms
were also reported as the most bothersome (53% ocular dryness; 40% oral dryness; 27% muscle/joint pain; 13% fatigue).
Most participants (86.7%; n=13) reported that the FACIT-Fatigue scale captured all important aspects of SjD-associated
fatigue. The remaining participants (n=2) identified 2 items as potentially not relevant to their own experience of fatigue. Addi-
tionally, 93.3% of participants (n=14) reported easy recall of fatigue symptoms during the previous 7 days. Debriefing results
also showed that participants were able to easily understand and provide a response to symptom-specific NRS items, with
no difficulties reported regarding the 24-hour recall period.

Conclusion: Interview results support the content validity of the FACIT-Fatigue scale and the relevance of symptom-specific
NRS items in patients with SjD. The results also show that the FACIT-Fatigue scale and the NRS items were well understood,
easily completed, and captured relevant symptoms experienced by a majority of patients with SjD, which supports the use of
these patient-reported outcomes in phase 3 trials.

Disclosure: S. Arends: Argenx, 2, Bristol Myers Squibb, 2, Gal�apagos, 2, Novartis, 2; J. Choi: Bristol Myers Squibb,
3, 12, Shareholder, Johnson & Johnson, 12, Shareholder; B. Becker: Bristol Myers Squibb, 3, 12, Shareholder;
T. Edwards: None; A. Sreih: Bristol Myers Squibb, 3, 12, Shareholder; A. Christodoulou: Bristol Myers Squibb,
3, 12, Shareholder; V. Strand: AbbVie, 1, 2, Alpine Immune Sciences, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca,
1, 2, Bayer, 1, 2, Blackrock Pharmaceuticals, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, Celltrion,
1, 2, Citryll, 1, 2, Contura, 1, 2, Equillium, 1, 2, Fortress Biotech, 1, 2, Genentech/Roche, 1, 2, GSK, 1, 2, Inmedix,
1, 2, Janssen, 1, 2, Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Omeros, 1, 2, Pfizer, 1, 2, Priovant Therapeutics, 1, 2, Rapt
Therapeutics, 1, 2, Regeneron, 1, 2, R-Pharm, 1, 2, Samsung, 1, 2, Sandoz, 1, 2, Sanofi, 1, 2, Scipher, 1, 2, SetPoint
Medical, 1, 2, Sobi, 1, 2, Spherix, 1, 2, SynAct Pharma, 1, 2, Takeda Pharmaceuticals, 1, 2.
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Abstract Number: 1251

Current Disease Management and Treatment Satisfaction in Axial
Spondyloarthritis (axSpA) in Europe: Patient and Rheumatologist
Perspectives

Xenofon Baraliakos1, Victoria Navarro Comp�an2, Elena Nikiphorou3, Thao Pham4, Francesco Ciccia5, Megan Hughes6,
Bruno Kranz6, Anna Jus7, Chris Watson7, Jo Lowe8 and Sofia Ramiro9, 1Rheumazentrum Ruhrgebiet Herne, and Ruhr-
University Bochum, Bochum, Germany, 2La Paz University Hospital, Hospital La Paz Institute for Health Research
(IdiPAZ), Madrid, Spain, 3King’s College London, London, United Kingdom, 4Assistance Publique-Hôpitaux de Marseille,
Marseille, France, 5Università degli studi della Campania Luigi Vanvitelli, Naples, Italy, 6Adelphi Real World, Bollington,
United Kingdom, 7Alfasigma S.p.A., Bologna, Italy, 8Axial Spondyloarthritis International Federation, London,
United Kingdom, 9Leiden University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: A survey was conducted to better understand the characteristics and management of axSpA and
patient and physician perspectives on current treatment.

Methods: In March 2024, data were extracted from a large, cross-sectional Disease-Specific ProgrammeTM survey, which
was initiated in June 2023 in France, Germany, Italy, Spain and the UK. Rheumatologists were asked to complete an online
survey for their next 8 consecutive adult patients with axSpA (4 with radiographic [r]- and 4 with non-radiographic [nr]-
axSpA). The same patients could voluntarily and independently complete a survey, allowing physician- and patient-reported
data to be matched. Surveys covered clinical status, treatment decisions, preferences and satisfaction. All analyses were
descriptive.

Results: Rheumatologists (N=276) provided data on 988 patients with r-axSpA and 981 with nr-axSpA. Patient-reported
data were available for 265 r-axSpA and 222 nr-axSpA patients. Mean disease duration was 7.3 years for r-axSpA and
4.5 years for nr-axSpA. At diagnosis, moderate or severe disease was reported in 90% of patients with r-axSpA and
85% of those with nr-axSpA; at data collection, 26% of patients in each group had moderate or severe disease. The
proportion of patients with deteriorating r-axSpA/nr-axSpA reduced from 84%/83% at diagnosis to 7%/9% at data col-
lection (Fig 1). At data collection, the most common symptoms/features were morning stiffness, sacroiliitis, fatigue and
pain (17–35%); 9% of patients were experiencing current flares. On average, patients had 3.9 consultations in the last
12 months.

Patient–physician matched data (N=477) showed rheumatologists perceived axSpA as less severe than patients did, report-
ing severe disease for 3% of patients, versus 6% reported by patients.

Rheumatologists stated they followed treatment recommendations, predominantly ASAS-EULAR, for �60% of
patients. 76% of patients were on advanced therapy (AT), most commonly TNF inhibitors (72%), followed by
IL-17 inhibitors (16%) and Janus kinase inhibitors (10%). The most frequent reasons for prescribing current
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treatment were control of acute episodes/flares (51%) and good overall safety profile (51%). Matched data
(N=483) showed patients and rheumatologists mutually agreed that treatment decisions were shared in 62% of
individual cases.

Most patients with r-axSpA (88%) and nr-axSpA (82%) were satisfied with current treatment; rheumatologists were satisfied
for 92% and 90% of patients, respectively (Fig 2). Rheumatologists were very satisfied with current treatment for a higher
proportion of AT-naïve versus AT-experienced patients (45% vs 31%); amongst patients, 31% (AT-naïve) and 30%
(AT-experienced) were very satisfied. The most common reasons for rheumatologist dissatisfaction were lack of efficacy
overall (44%), lack of pain control (32%) and fatigue (20%) (Fig 3).

Conclusion: In this cross-sectional study, rheumatologists reported following treatment recommendations for �60% of
patients, and most patients were involved in treatment decisions. Treatment dissatisfaction was reported by rheumatolo-
gists and patients for a minority of patients; amongst rheumatologists, this was most often due to lack of efficacy, pain or
fatigue.

Disclosure: X. Baraliakos: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene, 2, 5, 6, Chugai, 2, 5,
6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis,
2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6; E. Nikiphorou: AbbVie, 1, 6, Alfasigma, 1, 6, Fresenius Kabi, 1, 6, Gala-
pagos, 1, 6, Gilead, 1, 6, Lilly, 1, 5, 6, Pfizer, 1, 5, 6, UCB, 1, 6; T. Pham: AbbVie, 6, Alfasigma, 6, Celltrion, 5, 6,
Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Lilly, 6, MSD, 6, Nordic Pharma, 6, Novartis, 6, Pfizer, 6, Sandoz,
5, 6, UCB, 6; F. Ciccia: AbbVie, 1, 2, 6, Galapagos, 1, 2, 6, Janssen, 1, 2, 6, Lilly, 1, 2, 6, Novartis, 1, 2, 6, UCB,
1, 2, 6; M. Hughes: Adelphi Real World, 3; B. Kranz: Adelphi Real World, 3; A. Jus: Alfasigma, 7, Galapagos,
3, 11; C. Watson: Alfasigma, 3, Galapagos, 3, 11; J. Lowe: AbbVie, 5, Alfasigma, 5, Lilly, 5, Novartis, 5, Pfizer,
5, UCB, 5; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis,
1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.
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Abstract Number: 1252

Rheuminating About Drugs, Sex, and Alcohol? Assessing the
Informational Needs of Adolescents and Young Adults with
Rheumatic Disease

Matthew Sholdice1, Meghan Pancucci2, gauri gupta3, Simran Heera4, KAREN BEATTIE5 and Michelle Batthish6,
1McMaster University, London, ON, Canada, 2McMaster University, Hamilton, Canada, 3McMaster Univeresity, Hamilton,
Canada, 4McMaster University, Mississauga, ON, Canada, 5McMaster University, Hamilton, ON, Canada, 6McMaster
Children’s Hospital, Hamilton, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adolescents and young adults (AYA) with chronic rheumatic disease (RD) often engage in behaviours,
such as alcohol consumption, recreational drug use, and sexual activity, that, when combined with their medications and RD,
may impact their disease and overall well-being. However, educational resources focused on how these behaviours may affect
their disease and interact with their medications are limited. Our study aimed to understand the informational needs of AYA
with RD regarding alcohol, recreational drugs and sexual health, and their impact on their disease and medication.

Methods: An online survey co-developed with patient partners was circulated to AYA, 16-22 years old with RD, in rheumatology
clinics and through patient-focused social media networks, from August 2023 to June 2024. The survey was split into 3 sections
and asked i) how informedAYA felt regarding specific topics about alcohol anddrug consumption, and sexual health, ii) howcomfort-
able they felt discussing these topics with their healthcare provider and parents, and iii) how they preferred to receive the information.
Responses using a 5-point Likert scale (e.g. very well informed to not informed at all) were summarized using descriptive statistics.

Results: Of 68 respondents, 84% were female, 57% were 16-18 years old, and 63% had JIA. Regarding alcohol and drug
use, participants felt poorly informed on how to manage symptoms after drug (73%) and alcohol (59%) consumption
(Figure 1), how different types of recreational drugs (69%) and alcohol (57%) interact with medications, the safe time to con-
sume drugs (69%), the safe frequency of drug consumption (66%), and the safe amount of drug consumption (59%). The
majority felt well informed regarding the short- and long-term impacts of drugs (58%, 61%) and alcohol (75%, 75%), drug
addictions (76%), the safe amount of alcohol consumption (69%), and binge drinking (66%). Concerning sexual health, many
AYA felt well informed on sexually transmitted infections (79%), pregnancy (68%), and barrier contraception (60%). Fewer
respondents felt informed on considerations when becoming a parent (53%).

Figure 1: Responses to “How well informed are you about managing your symptoms after ___ use”.
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Of 22 topics raised in the survey about drug and alcohol use and sexual health, the majority of AYA wanted more information
on 20 (91%) of them. When asked how they would like to receive the information, the top-rated resources were websites,
their healthcare team, and educational pamphlets (Figure 2). Most AYA reported feeling comfortable talking to their family
and doctor about drug (61%, 69%) and alcohol (85%, 84%) use. However, 54% reported being uncomfortable integrating
family and caregivers into conversations about sexual health in the clinic.

Conclusion: Our survey results revealed AYA feel poorly informed about some potentially harmful activities related to their
RD and medication. Even in areas where they felt informed, AYA expressed desire for more information. Our next steps
include conducting focus groups, to further explore AYA’s preferences for how (e.g., website, videos, pamphlet, etc.), when
(e.g., starting age), and how often (e.g., every visit, annually) AYA would like to receive this information.

Disclosure: M. Sholdice: None; M. Pancucci: None; g. gupta: None; S. Heera: None; K. BEATTIE: None;
M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant.

Abstract Number: 1253

Patterns of Patient-reported Outcome Measures in Patients
with Systemic Lupus Erythematosus with or Without Concurrent
Fibromyalgia

Heather Gold1, Yi Li1, Rebecca Anthopolos1, Peter Izmirly2, Jill Buyon1, Mala Masson3, Brooke Cohen1, Kamil Barbour4,
Amit Saxena5, H Michael Belmont5, Chung-E Tseng6 and Kelly Corbitt7, 1NYU Grossman School of Medicine, New York,
NY, 2New York University Grossman School of Medicine, New York, NY, 3NYU Langone Medical Center- Division of
Rheumatology, New York, NY, 4CDC, Alpharetta, GA, 5NYU School of Medicine, New York, NY, 6NYU Langone Health,
Flushing, NY, 7University of Miami Miller School of Medicine, El Portal, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 2: Responses to “Please select all the ways you would like to receive the information”. Maximum of 3 selections were allowed for alcohol
consumption, drug use, and sexual health. Votes from all 3 topics were added together.
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Background/Purpose: Patients with SLE often have concomitant FM or symptoms similar to FM, including chronic pain,
fatigue, sleep disturbance, and/or depression, potentially distinct from immune-mediated disease activity and comprising
type 2 SLE symptoms. FM studies vary by included FM disease states and patient-reported outcomes (PROs), making com-
parability challenging. This study explored patterns of symptoms using Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) measures that could provide richer information than 2016 ACR FM criteria for disease
characterization and management in patients with SLE and other pain conditions.

Methods: We categorized 353 patients with SLE into three groups based on responses to the FM Criteria Survey: 1) con-
current FM chronic pain, 2) concurrent non-FM chronic pain, and 3) no chronic pain. Based on specific PROs assessed in
the FM Criteria Survey, we captured comparable PROMIS measures (i.e., depression, fatigue, pain, sleep, and cognitive
function). We collected demographics and SLEDAI scores (categorized as < 4,4-7,8-12, >12). Comparisons by pain group
used chi-squared tests and two-sample and paired t-tests unadjusted for multiplicity. Violin plots visualized differences.

Results: Thirty-five percent of patients (n=125) had chronic pain – approximately half with FM chronic pain (n=60) and half
with non-FM chronic pain (n=65) –while 65% had no chronic pain (n=228). (Table 1) Mean PROMIS scores for fatigue, sleep
disturbance, cognitive function, and depression were significantly different (p< 0.001) by pain group, with pain groups
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significantly different from the no-pain group (p< 0.01), and significant differences on 4 PROMIS measures (cognitive func-
tion, fatigue, pain intensity, and pain interference) between FM pain and non-FM pain groups (p< 0.02). The FM group con-
sistently had worse mean symptom and function scores, the non-FM chronic pain group intermediate, and the no-
chronic-pain group had best mean scores (i.e, lower symptoms and higher function). Strikingly, among the wide range of
disease activity represented by SLEDAI, there was no significant association by pain group (p=0.76). There were no signifi-
cant differences in demographics, except slightly higher age for non-FM chronic pain (p=0.05).

Conclusion: This study revealed that SLE patients with non-FM chronic pain also have symptoms in common with FM, such as
fatigue, sleep disturbance, and cognitive issues, more often than SLE patients without chronic pain; however, symptoms are not
as severe as those meeting FM criteria. Further, SLEDAI scores were not significantly different across groups. We propose PRO-
MIS measures as an appropriate tool to gauge Type 2 SLE symptoms because they show more variation between SLE patients
with and without FM. Different underlying pathophysiology may explain symptoms, important for future treatment studies.

Disclosure: H. Gold: None; Y. Li: None; R. Anthopolos: None; P. Izmirly: Hansoh Bio, 2; J. Buyon: Artiva Biothera-
peutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals,
1, Related Sciences, 1, 2;M.Masson: None; B. Cohen: None; K. Barbour: None; A. Saxena: AbbVie/Abbott, 1, Astra-
Zeneca, 1, Aurinia, 2, Bristol-Myers Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2; H. Belmont:
Alexion, 1, Aurinia, 6; C. Tseng: None; K. Corbitt: None.
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Abstract Number: 1254

The Impact of Eosinophilic Granulomatosis with Polyangiitis on the
Health-Related Quality of Life of Patients and Their Ability to Work:
Evidence from a Real-World Survey in Clinical Practice

Robert Spiera1, Paul Dolin2, Anat Shavit2, Jennifer Rowell3, Chris Edmonds4, Josefine Persson5, Danuta Kielar6, Daniel
Mascia7, James Siddall7, Tia Pennant7, Fritha Hennessy7 and Stephanie Y. Chen8, 1Scleroderma, Vasculitis, and Myositis
Center, Hospital for Special Surgery, Weill Cornell Medical College, New York, NY, 2BioPharmaceuticals Medical,
AstraZeneca, Cambridge, United Kingdom, 3Market Access and Pricing, AstraZeneca, Cambridge, England,
United Kingdom, 4Market Access and Pricing, AstraZeneca, Gaithersburg, MD, 5Market Access and Pricing, AstraZeneca,
Gothenburg, Sweden, 6Biopharmaceuticals Medicine, AstraZeneca, Cambridge, United Kingdom, 7Adelphi Real World,
Bollington, United Kingdom, 8BioPharmaceuticals Medical, AstraZeneca, Gaithersburg, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare anti-neutrophil cytoplasmic antibody-
associated vasculitis that confers significant disease burden. This real-world study described the impact of EGPA on health-
related quality of life (HRQoL) of patients (pt)s and their ability to work.
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Methods: Data were drawn from the Adelphi Real World EGPA Disease Specific Programme™, a cross-sectional survey of
physicians and pts in France, Germany, Italy, Spain, the United Kingdom (UK), and the United States from July–December
2023. Physicians provided data for 503 pts with EGPA in total, with each physician completing a pt record form for four con-
secutive pts who they were managing. Physicians reported pt demographics, clinical characteristics, and disease severity.
Pts reported HRQoL using the EQ-5D-5L (Dolan 1997 UK tariff; scored from 0 [worst health] to 1 [best health]) and the work
productivity and activity impairment questionnaire (WPAI; scored from 0 [no impairment] to 100 [maximum impairment]).
Analyses were descriptive.

Results: Table 1 summarizes pt characteristics and related EQ-5D and WPAI scores. In all pts (N=503), mean (standard
deviation [SD]) age was 49.5 (15.3) years, and 50% were female. In pts who completed the EQ-5D (N=177) and WPAI
(N=82) questionnaires, respectively, mean (SD) age was 49.2 (14.2) and 46.0 (10.4) years, and 51% and 44% were female.
The majority of pts who completed EQ-5D (n=161/164) andWPAI (n=73/74) questionnaires were White (≥98.2%). Pts had a
mean (SD) EQ-5D score of 0.72 (0.24) and a mean (SD) WPAI score of 20.8 (21.9). Pts who did and did not require additional
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caregiver support had a mean (SD) EQ-5D of 0.58 (0.23) and 0.77 (0.22), respectively. In pts who were employed, unem-
ployed, retired, and on long-term sick leave, mean EQ-5D (SD) was 0.80 (0.19), 0.49 (0.24), 0.63 (0.25), and 0.68 (0.19),
respectively.

Table 2 summarizes EGPA status, severity, and progression, glucocorticoid dose and blood eosinophil (bEOS) counts, and
related EQ-5D and WPAI scores. Based on physician judgement of disease status, over three quarters of pts were in remis-
sion and >10% had refractory disease. In pts judged by physicians to have severe, moderate, or deteriorating disease,
respectively, mean (SD) EQ-5D was 0.27 (0.34), 0.56 (0.22), and 0.52 (0.24), and mean (SD) WPAI was 49.2 (23.6), 42.7
(19.4), and 50.6 (18.6). Pts with a most recent peak bEOS count (n=131) of < 300 cells/μL and ≥300 cells/μL had a mean
(SD) EQ-5D of 0.79 (0.28) and 0.67 (0.22), respectively. Mean (SD) EQ-5D of pts on a glucocorticoid dose of 10 mg/day
or greater was 0.57 (0.29).

Table 3 summarizes EGPA-related organ damage and symptoms, and related EQ-5D and WPAI scores. Pts with and with-
out EGPA-related organ damage had a mean (SD) EQ-5D of 0.69 (0.24) and 0.86 (0.20), respectively. Mean (SD) EQ-5D of
pts experiencing 1–2 or ≥3 symptoms at survey completion was 0.80 (0.18) and 0.61 (0.25), respectively.
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Conclusion: Taken collectively from physician and pt responses, EGPA was associated with poor HRQoL and work impair-
ment, highlighting an unmet need for improving HRQoL. Provision of better targeted therapies during earlier stages of the pt
journey could address the burden experienced by pts with EGPA.

Disclosure: R. Spiera: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, 6, Boehringer Ingelheim, 5, Bristol Myers Squibb,
5, ChemoCentryx, 2, 5, Corbus, 5, Cytori, 2, 5, Galderma, 2, GSK, 2, 5, Kadmon, 5, Novartis, 2, 5, Roche-Genentech,
2, 5, Sanofi, 2; P. Dolin: AstraZeneca, 3, GSK, 8; A. Shavit: AstraZeneca, 3, 11; J. Rowell: AstraZeneca, 3, 11;
C. Edmonds: AstraZeneca, 3, 11; J. Persson: AstraZeneca, 3, 11; D. Kielar: AstraZeneca, 3, 11; D. Mascia: None;
J. Siddall: None; T. Pennant: None; F. Hennessy: None; S. Chen: AstraZeneca, 3, 11.

Abstract Number: 1255

Development and Validation of a Brief Measure of Uncertainty Among
Patients with Vasculitis and Other Rheumatic Diseases

Caleb Bolden1, Claire Cook1, Lucy Finkelstein-Fox1, Xiaoqing Fu1, Flavia Castelino1, Hyon K. Choi2, Cory Perugino1, John
Stone3, Elyse Park1, Christine Yeung4, Corrie Stone-Johnson5, Stacey Ivits6, Peter Merkel7, Daniel Hall1 and Zachary
Wallace8, 1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Lexington, MA,
3Massachusetts General Hospital, Harvard Medical School, Concord, MA, 4University of Pennsylvania, Philadelphia,
5University at Buffalo, Buffalo, NY, 6Stacey Ivits MSW RSW Counselling Services, Ontario, 7Division of Rheumatology,
Department of Medicine, University of Pennsylvania, Philadelphia, PA, 8Massachusetts General Hospital, Newton, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatic diseases face illness-related uncertainty managing ambiguous and unpre-
dictable symptoms. Such uncertainty is associated with decreased emotional and physical well-being (Wallace et al., 2021).
Current uncertainty measurements are long, restricting routine implementation. We aimed to 1) develop and validate a brief
measure of rheumatic-illness related uncertainty; and 2) explore sources of uncertainty in people with systemic vasculitis.

Methods: Patients with ANCA-associated vasculitis (AAV), IgG4-related disease (IgG4-RD), and systemic sclerosis (SSc)
completed surveys assessing uncertainty (rheumatology version of the Mishel Uncertainty in Illness Scale, Survivor Version;
MUIS-S), anxiety (GAD-7), depression (PHQ-8), sickness impact (SIP), and sleep duration. First, we performed an explor-
atory factor analysis (EFA) of the MUIS-S to identify the variance across each item following the established convention of
0.6 (stopping rule of 75% variance explained per factor) to select the final items. Second, we tested the brief uncertainty
measure for internal consistency (Cronbach’s alpha) and convergent validity (Pearsons’s correlation coefficient). Third, we
used hierarchal regression models to assess variance explained by uncertainty. Fourth, patients with vasculitis from the Vas-
culitis Patient-Powered Research Network (VPPRN) completed the brief measure and a confirmatory factor analysis (CFA)
was performed. Fifth, VPPRN participant open-ended responses describing their primary sources of uncertainty were
assessed in a qualitative analysis with an iterative hybrid framework using deductive and inductive reasoning.

Results: The development cohort included 132 (31%) patients with AAV, 61 (46%) with IgG4-RD, and 30 (23%) with SSc
(Table 1). The MUIS-S EFA retained seven of twenty-two original items. The brief measure included two factors: ambiguity
and unpredictability (Table 2). There was high internal consistency for the brief measure (α=0.85) and its subscales: ambigu-
ity (α=0.79) and unpredictability (α=0.81). Convergent validity of the full scale was found with anxiety (r=0.42, p< 0.001),
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depression (r=0.47, p< 0.001), sickness impact (r=0.34, p< 0.001), and sleep duration (r= -0.243, p< 0.001). Correlations
between uncertainty and each of these distress metrics remained similar when adjusting for age and gender (all p< 0.001).
For the CFA, we included 475 patients with vasculitis (Table 1, 294 [62%] AAV) and confirmed that the brief measure had
good fit by multiple measures. Common sources of uncertainty cited in qualitative responses included disease activity,
health stability and concerns, unpredictability of symptoms, provider relationship/trust, and symptom confusion (Table 3).

Conclusion:We developed a brief measure of uncertainty in rheumatic diseases with high internal consistency and conver-
gent validity regarding measures of anxiety, depression, sickness impact, and sleep duration. This measure may be useful
for research to develop interventions aimed at improving resiliency in the face of uncertainty, and in clinical practice to identify
patients experiencing uncertainty.
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Disclosure: C. Bolden: None; C. Cook: None; L. Finkelstein-Fox: Agenus, Inc., 8, Avanos Medical, 8, CRISPR Ther-
apeutics, 8, CVS/Caremark, 8, Encompass Health Corporation, 8, Johnson & Johnson, 8, Kimberly Clark, 8, Pfizer,
8, Proctor & Gamble, 8, UnitedHealth Group Inc, 8, Vertex Pharmaceuticals, 8; X. Fu: None; F. Castelino:
Boehringer-Ingelheim, 1, Mediar Therapeutics, 1; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB;
C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee Member; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers
Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2; E. Park: None; C. Yeung: None; C. Stone-Johnson: None;
S. Ivits: None; P. Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehringer Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Roche,
5; D. Hall: None; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Abstract Number: 1256

Higher Disease Activity in Pediatric Systemic Lupus Erythematosus Is
Associated with a Greater Desire for Social Health Education: An Unmet
Need in Pediatric Rheumatology

Kaitlin Kirkpatrick, Melodee Liegl, Ke Yan and Sara Sabbagh, Medical College of Wisconsin, Milwaukee, WI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There is limited evidence on the educational needs and preferences of caregivers and adolescents
and young adults (AYA) with rheumatic disease (RD) regarding the impact of their RD on Social Health Domains (SHD) and
the extent to which these educational needs are met. The purpose of this study was to assess SHD educational needs
and preferences of AYA and their parents. We also sought to determine correlations between SHD needs and clinical fea-
tures, including diagnosis and disease activity.
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Methods: AYA and their parent completed a novel survey (Social Health Educational Needs Assessment Tool (SHENAT) via
paper and REDCap (Research Electronic Data Capture) collection that evaluated SHD needs, perspectives and preferences,
based off the validated Educational Needs Assessment Tool (ENAT). The SHENAT contains three domains (sexual and
reproductive health (SRH) (0-32), substance use (0-20), and body modifications (0-12)) scored on a 5-point Likert scale, with
higher scores reflecting higher educational needs. Diagnosis, medications, and disease activity as measured by a Physician
Global Activity 10-cm VAS, the SLE Disease Activity Index (SLEDAI) and the clinical Juvenile Arthritis Disease Activity Score
(cJADAS) were extracted from the EMR. Correlations of continuous data were performed via Spearman’s rho and p< 0.05
was considered statistically significant.

Results: Of the 103 AYA and 73 parents surveyed the majority were female (75% and 81%, respectively). AYA median age
was 17 (IQR 15-19) and self-reported race was most commonly Caucasian (52%), followed by African American (13%).
Most common AYA diagnoses were JIA (37%) and SLE (35%), with median CJADAS = 0 (IQR 0-2) and SLEADI = 4 (IQR
2- 6.5), respectively. AYA SHENAT median total scores = 31 (IQR 17-47) and median SRH score = 18 (IQR 11-24), sub-
stance use score = 9 (IQR 4-15) and body modification score = 5 (IQR 2-8). The majority of AYA (67%) and parents (64%)
indicated preference to receive information on disease impact of SHD from their rheumatologist; however, only 14% of
AYA and 22% of parents reported their rheumatologist as the primary source of information. More than half of AYA and par-
ents reported never having a conversation with their rheumatologist about each of the 3 SHD domains. The majority of AYA
(60%) and parents (66%) also desired increased education on SHD over disease specific knowledge. There was a significant
correlation with SLE patient SLEDAI scores and all 3 SHD domains (SRH (rho = 0.676), substance use (rho = 0.728) and
body modifications (rho = 0.586)), as well as the total SHENAT score (rho =0.722).
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Conclusion: Our survey identified a previously unrecognized need regarding SHD education in AYA with RD and their par-
ents. Greater SHD educational needs in SLE patients with higher disease activity may be secondary to increased medication
burden, which often includes teratogenic therapies, and merits further investigation. Importantly, we found substantial dis-
cordance between AYA/parent preferences and current pediatric rheumatology practices regarding SHD education, which
underscores the need for SHD educational intervention in our practice.
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Disclosure: K. Kirkpatrick: None; M. Liegl: None; K. Yan: None; S. Sabbagh: None.

Abstract Number: 1257

The Immune and Growth Characteristics of Children Born to Mothers
with Systemic Lupus Erythematosus

Wenqiong Wang1, Xiaodan Hu1, Haoxiang Wang1, Siyue Yu1, Meng Xie1, Shuming Shao1, chun Li1 and Jing He2, 1Peking
University People’s Hospital, Beijing, China, 2Rheumatology, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this study was to assess the immune, growth and development characteristics in off-
spring born to mothers with systemic lupus erythematosus (SLE).

Methods: Children who were born in Peking University People’s Hospital from May 2008 to November 2021 were followed
up. The antibody profile, immune cell subsets were tested. A face-to-face evaluation of growth and development were done
by a pediatrician. The laboratory tests of mothers with systemic lupus erythematosus were collected before, during, and
after delivery.

Results: Ninety-nine children were born to 78 SLE mothers. There were 47 (47.47%) boys and 52 (52.52%) girls. The age of
children was 6.63±2.59 years. Twenty-five (25.25%) children had positive anti-nuclear antibody (ANA) at birth, and
19 (19.19%) children had persistently positive ANA. Children who had neonatal lupus (1.25% vs. 15.79%, P=0.022) present
higher incidence of persistently positive ANA. However, there were no differences in neonatal pathological jaundice (17.50%

2558

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



vs. 21.05%, P=0.976), infectious diseases (26.25% vs. 47.37%, P=0.072), allergic diseases (48.75% vs. 52.63%, P=0.761),
nutritional metabolic diseases (1.25% vs. 5.26%, P=0.349), long-term growth retardation (7.50% vs. 5.26%, P=1.000), and
long-term neurodevelopment (Conners Index of Hyperactivity) (3.75% vs. 0.00%, P=1.000) between children with negative
ANA and persistently positive ANA. Except for the increase of ANA positive rate (36.00% vs. 10.87%, P=0.004) at birth,
there were no significant differences in neonatal lupus (4.00% vs. 4.35%, P=1.000), infectious diseases (28.00% vs.
32.61%, P=0.623), allergic diseases (54.00% vs. 47.83%, P=0.545), nutritional metabolic diseases (0.00% vs. 4.35%,
P=0.227), long-term growth retardation (10.00% vs. 4.35%, P=0.502), and long-term neurodevelopment (4.00% vs.
2.17%, P=1.000) between mothers who took or didn’t take glucocorticoid during pregnancy. The same results were found
for the use of hydroxychloroquine during pregnancy. No statistically differences were found in immune cells between persis-
tently ANA-positive and ANA-negative children, including Tfh cells (P=0.013), Treg cells (P=0.092), B cells (P=0.625), TH1
cells (P=0.660), TH2 cells (P=0.525) and TH1/TH2 (P=0.619). Univariate logistic regression analysis showed that neonatal
lupus (OR=14.812, 95%CI: 1.447�151.647, P=0.023) was a risk factor for persistently positive ANA.

Conclusion: Neonatal lupus is a risk factor for persistently positive ANA. However, persistently positive ANA does not
increase the risk of infectious diseases, allergic diseases, nutritional metabolic diseases, growth retardation, neurodevelop-
mental abnormality, and immune cells abnormalities in the offspring with SLE mothers.

Disclosure: W. Wang: None; X. Hu: None; H. Wang: None; S. Yu: None; M. Xie: None; S. Shao: None; c. Li: None;
J. He: None.

Abstract Number: 1258

Investigating Factors Associated with Gaps in Care in Adolescents and
Young Adults with Systemic Lupus

Tamar Rubinstein1, Avni Dave2, Terrence Calistro3, Kimberly Rapoza3, Joyce Hui-Yuen4, Emily Masi5, Shari Salzhauer
Berkowitz3, Zanab Mian6 and Kathleen Kenney-Riley7, 1Albert Einstein College of Medicine, White Plains, NY, 2Albert
Einstein College of Medicine, Bronx, NY, 3Mercy University, Dobbs Ferry, NY, 4North Shore LIJ Health System, Great Neck,
NY, 5Cohen Children’s Medical Center, Floral Park, NY, 6Cohen Children’s Medical Center, Lake Success, NY, 7Albert
Einstein College of Medicine, Port Chester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adolescents and young adults (AYA) with systemic lupus (SLE) are at an especially high risk for dis-
engagement in care, a possible cause of the high morbidity and mortality observed in this population. Our study aims to
investigate the potential risk factors that may be contributing to significant gaps in clinical care. Prior literature in adults with
SLE indicates that measures of social disadvantage and minority race/ethnicity are associated with lower retention in care.
Less is known about AYA with SLE. We investigated sociodemographic, clinical, psychosocial, and contextual factors in
association with a gap in lupus clinical care of ≥6 months.

Methods: We examined baseline data from a prior study of AYA with SLE, ages 12-21, recruited from outpatient clinics
within two different hospital systems. Participants completed REDcap surveys on socio-demographics, patient reported
disease activity, quality of life and other psychosocial factors, and factors relating to clinical context. Further clinical data
was collected from the electronic medical record. Visit data from the 2-year study period was used to identify gaps ≥
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6 months with no lupus visits. Chi-square tests for categorical variables and student t-tests and Wilcoxon rank sum tests for
parametric and non-parametric continuous variables were used to identify potential factors associated with the development
of at least one gap in care. Multivariable logistic regression models were constructed to identify factors that were indepen-
dently associated with gaps in care.

Chi-square tests for categorical variables and student t-tests and Wilcoxon rank sum tests for parametric and non-parametric continuous variables
were used to test associations with gap in care status. *Social disadvantage score is based on a summative scale of 1-3, with one point for presence
of each: adverse childhood experience score ≥4, household income <199% poverty line, no medical insurance (adapted from Soulsby, 2023).
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Results: Among the 90 participants for which we were able to extract visit data on, 32 (36%) had ≥1 gap in care. Among the
sociodemographic variables, only age was associated with gaps in care, though a smaller proportion (approaching signifi-
cance) of participants identifying as Hispanic had gaps in care. Among the clinical factors, only greater disease duration
was associated with gaps in care. The psychosocial factors were not significantly different between participants who went
on to have gaps in care vs those who did not; however, perceived stress and autonomy, school/work environment, and
mood and emotions subscales of the KIDScreen quality of life index all showed a trend toward worse functioning in youth
with gaps in care. The contextual factors investigated were not associated with gaps in care; ethnicity discordance between
patients and providers trended toward significance but was highly correlated with Hispanic ethnicity. In the final multivariable
model only baseline age and disease duration were found to be independent predictors; each year increase in age was
associated with a 31% increased odds (aOR 1.31, 95% CI 1.02-1.67) and each month increase in disease duration was
associated with a 17% increased odds (aOR 1.17, 95% CI 1.01, 1.38) of developing a gap in care.

Conclusion: Gaps in lupus care are prevalent in adolescents and young adults. Older age and longer disease duration may
contribute to greater risk for gaps in care. While other sociodemographic, clinical, psychosocial and contextual factors may
play a role, further investigations in larger cohorts and with longitudinal data may better identify which contribute to gaps in
care and help identify targets to improve care.

Disclosure: T. Rubinstein: None; A. Dave: None; T. Calistro: None; K. Rapoza: None; J. Hui-Yuen: None; E. Masi:
None; S. Berkowitz: None; Z. Mian: None; K. Kenney-Riley: None.

Abstract Number: 1259

Adverse Childhood Experiences Are Associated with Patient-Reported
Outcomes in Adolescents and Young Adults with Systemic Lupus

Tamar Rubinstein1, Avni Dave2, Terrence Calistro3, Kimberly Rapoza3, Shari Salzhauer Berkowitz3, Joyce Hui-Yuen4,
Zanab Mian5, Emily Masi6 and Kathleen Kenney-Riley7, 1Albert Einstein College of Medicine, White Plains, NY, 2Albert
Einstein College of Medicine, Bronx, NY, 3Mercy University, Dobbs Ferry, NY, 4Northwell Health, Cohen Children’s
Medical Center, Great Neck, NY, 5Cohen Children’s Medical Center, Lake Success, NY, 6Cohen Children’s Medical Center,
Floral Park, NY, 7Albert Einstein College of Medicine, Port Chester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Adverse childhood experiences (ACEs), are major life stressors that occur before the age of 18 and
include experiences of household dysfunction. Recently, prior trauma, including childhood trauma, was found to be associ-
ated with incident systemic lupus erythematosus (SLE). Our previous work showed that people with SLE in the Bronx were
more likely to be affected by ACEs than people without SLE. To gain a better understanding of the relationship between
ACEs and disease outcomes in youth with SLE, we investigated the relationship between ACE exposure and patient-
reported outcomes in adolescents and young adults with SLE.

Methods: We performed a secondary data analysis of the baseline data from a longitudinal observational study of adoles-
cents and young adults (AYA) with SLE. People with SLE, ages 12-21 were recruited from outpatient clinics at the Children’s
Hospital at Montefiore and Northwell Health. Participants were emailed links to a REDCap survey to complete questionnaires
remotely on patient-reported outcomes including, PEDS-QL quality of life measure, PROMIS-25 pediatric global health
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index, depression symptoms questionnaire (CES-D) and an ACE questionnaire. ACE scores were then calculated as a total
count from 0-9 and then categorized as 0, 1, 2-3, and ≥4 ACEs to reflect prior literature that shows a threshold effect at
4 ACEs for many health-related outcomes. Data was originally collected between 9/2019-3/2023.

Results: Among 94 AYA with SLE included in the original study, 91 (97%) completed ACE questionnaires at baseline visits
and were included in the analysis. Among those included, 58 (64%) reported any ACE exposure, 17 (19%) reported 1 ACE,
17 (19%) reported 2-3 ACEs, and 24 (26%) reported ≥4 ACEs. Patient global disease scores, CES-D scores, all Peds-QL
(physical, emotional, social, school), and PROMIS subscales for physical function, anxiety, depression, fatigue, and peer
relationships were significantly associated with categorical ACE scores, with higher ACE exposure associated with worse
outcomes (see Table 1). PROMIS subscales for pain were not associated with ACE scores.

Conclusion: Higher ACE exposure is associated with worse patient-reported outcomes related to global disease scores,
health-related quality of life and depression symptom severity scores in AYA with SLE. In future analyses we intend to inves-
tigate whether ACE scores are associated with worse outcome progression over time and whether they are associated with
physician-reported SLE disease activity and severity measures. Further work needs to be done to see whether addressing
stress around ACEs in youth with SLE can improve disease outcomes.

Disclosure: T. Rubinstein: None; A. Dave: None; T. Calistro: None; K. Rapoza: None; S. Berkowitz: None; J. Hui-
Yuen: None; Z. Mian: None; E. Masi: None; K. Kenney-Riley: None.
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Silvia Rosina1, Ana Isabel Rebollo-Giménez2, Chiara Campone3, Valentina Natoli2, Alessandro Consolaro2, Francesca
Bovis3 and Angelo Ravelli4, 1IRCCS Istituto Giannina Gaslini, Genoa, Italy, 2IRCCS Istituto Giannina Gaslini, Genova, Italy,
3Università degli Studi di Genova, Genova, Italy, 4IRCCS Giannina Gaslini, Genoa, Italy
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All scores shown are median (interquartile range) raw scores. In each scale higher scores denote worse symptoms or worse functioning, except for
PROMIS peer subscales where higher scores denote better functioning.
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Figure 2: Time to muscle remission (N=38, 6 patients with no signs of muscle involvement at baseline were excluded). The proportion of patients who
achieved muscle remission was 94.74% (36 out of 38 patients), with a median time to muscle remission of 5.57 months (95%CI:3.29-8.25).

Figure 1: Time to skin remission (N=41, 3 patients with no signs of skin involvement at baseline were excluded). The proportion of patients who
achieved skin remission was 82.93% (34 out of 41 patients), with a median time to skin remission of 11.97 months (95%CI:6.67-18.64).

Figure 3: Time to steroid discontinuation (N=41, 3 patients without cs therapy at baseline were excluded).The proportion of patients who achieved
steroid discontinuation was 34.15% (14 out of 41 patients). Median time to steroid discontinuation was not reached (95% CI: 21.80–not reached).
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Background/Purpose: The management of juvenile dermatomyositis (JDM) is not standardized and no widely embraced
therapeutic protocols are available. Furthermore, the optimal therapeutic targets as well as the ideal timing of their achieve-
ment are not established. Defining these aspects of the therapeutic approach would be fundamental to implement the treat-
to-target (T2T) strategy. The aim of the present project was to investigate the longitudinal trends of indicators of treatment
effectiveness in a cohort of JDM patients, with the aim of identifying suitable targets and optimal timing of their achievement.

Methods: We reviewed retrospectively the charts of 44 patients diagnosed with JDM, seen at our center within 6 months after
disease diagnosis and followed for ≥ 6 months. The disease course was assessed at the following time points: baseline (diagno-
sis) and after 1.5, 3, 6, 12, 18 and 24 months. Collected data included demographic features, muscle enzymes, and the main
physician- and parent-centered JDM outcome measures. Time to skin and muscle remission, normalization of muscle enzymes,
inactive disease (ID) by PRINTO modified criteria, complete clinical response (CCR), ID by JDMAI1 and JDMAI2, reduction of
prednisone (PDN) dose < 0.3 mg/kg/day and < 0.1 mg/kg/day, and glucocorticoid (GC) discontinuation was calculated. Treat-
ment response by IMACS and PRINTO criteria, as well as longitudinal changes in JDMAI1 and JDMAI2 were also evaluated.

Results: A total of 44 patients (median age at diagnosis 7.5 years; median time from onset to diagnosis 4.2 months) were
included. All but 4 patients received high-dose GC at diagnosis, associated with methotrexate and IVIG in 64% and
20.5%, respectively. The frequency of and median time to achievement of established targets were: 82.9% and 12.0 months
for skin remission (Figure 1); 94.7% and 5.6 months for muscle remission (Figure 2); 94.1% and 3.0 months for normalization
of muscle enzymes; 79.5% and 13.0 months for ID by PRINTOmodified criteria; 68.2% and 18.6 months for CCR; 60% and
13.0 months for ID by JDMAI1; 64% and 12.9 months for ID by JDMAI2; 100% and 11.2 months for PDN dose reduction to
< 0.3 mg/kg/day; and 56.1% and 24.7 months for PDN dose reduction to < 0.1 mg/kg/day. GC were discontinued in 34.1%
patients (median time not reached) (Figure 3). IMACS minimal/moderate/major improvement was reached in
36.4%/56.8%/40.9% of patients, whereas PRINTO minimal/moderate/major improvement in 32%/76%/52%, respectively.
JDMAI1 and JDMAI2 scores declined over time, especially at 12 months (mean absolute/percentage change from baseline:
-14.1/-90.0% for JDMAI1, -14.7/-84.4% for JDMAI2).

Conclusion: Our findings provide preliminary figures derived from the real world of clinical practice that may help to define
suitable targets and optimal timing of their achievement for the future introduction of the T2T strategy in JDM.

Disclosure: S. Rosina: None; A. Rebollo-Giménez: None; C. Campone: None; V. Natoli: None; A. Consolaro: None;
F. Bovis: None; A. Ravelli: AbbVie/Abbott, 2, 6, Alexion, 6, Galapagos, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, SOBI, 6.
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Background/Purpose: Juvenile dermatomyositis (JDM) is an idiopathic inflammatory myopathy characterized by proxi-
mal muscle weakness, a distinct rash, and an increased risk of calcinosis, with long-term negative impact on quality of
life. The Bohan and Peter criteria from 1975 require either a muscle biopsy or electromyography, but the 2017 ACR
classification criteria do not. There is debate in the field about the utility of the muscle biopsy when weighing the risks
of a procedure. In addition to diagnostic value, the muscle biopsy has been shown to be predictive of disease severity,
and therefore helpful to inform treatment decisions. The Childhood Myositis Assessment Scale (CMAS) is an interna-
tionally validated quantitative assessment tool used to assess muscle function and endurance in patients with JDM. It
provides a score from 0-52, with increased numbers indicating greater muscle function. We sought to assess the
improvement of muscle performance (i.e., CMAS) in patients who did and did not have muscle biopsies as part of their
diagnostic testing.

Figure 1. CMAS values from baseline presentation over 365 days for patients presenting with CMAS<35, shown as mean +/-SEM. Black line rep-
resents patients who received a muscle biopsy at baseline, and red line represents patients who did not receive a muscle biopsy.

Figure 2. Mean CMAS values from baseline presentation over 1500 days for patients presenting with CMAS<35. Black line represents patients
who received a muscle biopsy at baseline, and red line represents patients who did not receive a muscle biopsy.
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Methods: This was a single center retrospective cohort study performed at CCHMC. This study was approved by the
CCHMC IRB with a waiver of consent for retrospective data collection. Inclusion criteria were: a) definite or probable
diagnosis of JDM according to the Bohan and Peter criteria in patients ≤18 years old; b) complete medical records
(i.e. medication history, clinical and laboratory history to assess activity and remission) and c) follow-up for JDM of
at least 18 months. Patients were excluded if they were diagnosed with other rheumatic diseases associated with
myositis.

Patients were excluded from analysis if critical information was absent in the database, such as baseline or final visit CMAS val-
ues and if information around whether they had a muscle biopsy was missing. Mean CMAS for each group were plotted over
time using linear interpolated values, and truncated at 365 or 1500 days, with error bars depicting standard error of the mean.

Results: We identified 49 children with JDM diagnosed between 2006 and 2020, of which 27 had biopsy performed and
22 did not. Patients who presented with lower CMAS were significantly more likely to get muscle biopsy than those with
higher CMAS at presentation (average CMAS 30 ± 2.6 vs 40 ± 2.4).

Patients in our cohort who presented with CMAS< 35 and had muscle biopsy (N=15) had a faster functional recovery
compared to those who did not have muscle biopsy (N=5), despite a trend toward muscle biopsy at presentation in
patients with lower CMAS, and therefore more severe functional disease, with statistically significant clinical improve-
ment at 4 months from diagnosis (Figure 1). On average, this benefit is sustained over time up to 1500 days post-
diagnosis (Figure 2).

Conclusion: The functional muscle performance of patients with JDM in our cohort, as measured by the CMAS,
recovers more quickly for patients who had muscle biopsy at diagnosis, despite these patients having the same
or lower CMAS at presentation. As muscle biopsies provide objective findings predictive of disease severity, this
study suggests that treatment decisions may be informed by severity predictors provided through histopathologic
analysis.

Disclosure: S. O’Connor: None; I. Maccora: None; M. Quinlan-Waters: None; h. brunner: AbbVie/Abbott, 2, Astra-
Zeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 12, Contributions, Celgene,
2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK),
2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12,
Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2; s. Angeles-Han: None; g. schulert: Boehringer-Ingelheim,
2, IpiNovyx, 5, SOBI, 2; l. kottyan: None.
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Background/Purpose: Outcomes for systemic lupus erythematosus are known to be associated with sociodemographic
indicators. The Child Opportunity Index (COI) is a well-validated measure of neighborhood characteristics associated with
healthy child development. This study compares patient-level sociodemographic variables and childhood-onset systemic
lupus erythematosus (cSLE) disease activity at presentation between COI groups.

Methods: This retrospective study included 137 cSLE patients with clinical visits at a single tertiary care center from 2017 to
2022. Participants were stratified into two COI-based groups: "lower" (combined low and very low quintiles) and "higher"
(combined moderate, high, and very high quintiles). Univariate analysis compared baseline demographic variables and
SLEDAI-2K at presentation across COI groups using Chi-square and Fisher’s exact for categorical variables and Kruskal-
Wallis for continuous variables.

Results: The median age of cSLE at diagnosis was 14 years, and 76%were female (Table1). Race showed a statistically sig-
nificant difference, with a higher proportion of Black non-Hispanic patients in the lower COI group (69% vs, 43%, p=0.004).
Insurance status neared significance, with a higher percentage of publicly insured patients in the low COI group (62 vs.
43, p=0.08). The median (range) SLEDAI at diagnosis was 11 (0, 38) and 19% of the overall cohort had an SLEDAI of
≤4 at presentation. The median (range) SLEDAI-2K score was 10 (0, 29) for the lower COI group and 12 (0,38) for the higher
COI group. Sixteen percent had low disease activity (SLEDAI-2K ≤4) at presentation, with no difference between COI groups
(15% lower vs 18% higher, p=0.68). Over half (56%) had severe disease activity (SLEDAI-2K ≥10), which also did not differ
significantly by COI (51% lower vs 63% higher, p=0.2).

Conclusion: This study provides an initial analysis of patient-level sociodemographic disparities that exist across COI
groups in cSLE patients. Preliminarily, there are no significant association that were found between COI and cSLE disease
activity at presentation. Ongoing analysis of longitudinal data will further investigate if COI impacts achieving treat-to-target
outcomes in cSLE patients.

Disclosure: A. Eltoum: None; L. Timmerman: None;M.Mannion: NIAMS K23AR081410, 5, Rheumatology Research
Foundation, 5; E. Smitherman: None.
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Assessing Lupus Low Disease Activity State in the Pediatric
Rheumatology Clinic: Baseline Data Collection from a Pediatric Lupus
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Quinlan-Waters4, Livie Timmerman8 and Jon Burnham9, 1University of Alabama at Birmingham, Birmingham, AL,
2Children’s Mercy Kansas City, Overland Park, KS, 3University of Utah, Salt Lake City, UT, 4Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH, 5Children’s Mercy Hospital, Kansas City, MO, 6Children’s Mercy Kansas City, Kansas City,
7Children’s Hospital of Philadelphia, Philadelphia, 8University of Alabama at Birmingham, Gardendale, AL, 9Children’s
Hospital of Philadelphia, Bryn Mawr, PA
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Background/Purpose: Achievement of a lupus low disease activity state (LLDAS) has been associated with less organ
damage, fewer disease flares, and improved health-related quality of life in children with systemic lupus erythematosus
(cSLE). A consensus-based definition for childhood lupus low disease activity state (cLLDAS) was recently proposed by
the international childhood lupus T2T task force. Our objective was to determine the baseline frequency of data collection
necessary to calculate cLLDAS across multiple pediatric rheumatology clinics.

Methods: The Pediatric Lupus Understanding Systems (PLUS) collaborative was formed consisting of 5 pediatric rheuma-
tology sites located in children’s hospitals affiliated with academic medical centers in the United States. We operationalized
the 5 cLLDAS criteria to collect at the point of care (Table 1) and updated data fields within the electronic health record (EHR)
at each site as needed to facilitate structured data collection. Eligible visits were defined as ambulatory visits in the pediatric
rheumatology clinic with an SLE diagnosis code (ICD-10-CM M32.* excluding M32.0). We collected the percentage of eligi-
ble visits across all sites each month in which data was collected for each cLLDAS criteria. We then plotted performance
over time on statistical process control charts.

Results:We collected a baseline implementation assessment from each PLUS collaborative site leader (n=5). Sites reported
a range of number of pediatric rheumatology providers (5-18), most had trainees in clinic, and 3 sites include mid-level pro-
viders (Table 2). The approximate number of patients with cSLE seen in 2022 varied from 73-150 with a broad mix of insur-
ance. All major EHR vendors are represented. From January 2023 through May 2024, we analyzed data from a total of
760 visits for patients with cSLE across 4 sites. SLEDAI-2K was completed at an average of 33% of visits at baseline with

2568

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



improvement to 71% once additional sites were added (Figure 1). "No new disease activity" attestation was not collected
until December 2023 with completion in 33% of visits through May 2024. A physician global assessment of 0-3 was com-
pleted in 14% of visits, but a physician global assessment of 0-10 was completed in 51% of visits. Prednisone or equivalent
dose was recorded in 39% of visits, and other immunosuppressant medications were documented in 38% of visits starting
in December 2023.

Conclusion: Baseline collection of the data elements necessary to calculate cLLDAS at lupus visits across mul-
tiple well-resourced pediatric rheumatology sites is unreliable. Additional interventions are needed to improve data
collection to facilitate cLLDAS assessment at the point of care. A structured implementation program will be
required to implement a treat to target approach to decision making for childhood lupus in real-world clinical
practice.

Disclosure: E. Smitherman: None; J. Harris: None; A. Hersh: None; J. Huggins: None; A. Lytch: None; H. Ho: None;
A. Meyer: None; M. Quinlan-Waters: None; L. Timmerman: None; J. Burnham: None.

Figure 1. Frequency of lupus visits with SLEDAI-2K completed each month from January 2023 through May 2024 across 5 PLUS sites displayed
on a statistical process control chart.
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Abstract Number: 1264

Improving Mental Health Care for Youth with Juvenile Dermatomyositis
Through Integration of Mental Health Screening into Pediatric
Rheumatology Clinic

Emily Datyner, Lisa Buckley, Brittany Nelson and Alaina Davis, Monroe Carell Jr. Children’s Hospital at Vanderbilt,
Nashville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The negative impact of juvenile dermatomyositis (JDM) on emotional health is well-recognized. Bar-
riers to appropriate mental health treatment include limited availability of providers and challenges with coordination of care.
The purpose of our quality improvement project is to improve mental health care for youth with JDM by first implementing

Figure 1. Key Driver Diagram
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routine screening for anxiety and depression, followed by integration of initial mental health treatment into our pediatric rheu-
matology clinic. The aim of this phase was to increase mental health screening for patients with JDM aged 8 years and older,
presenting for routine pediatric rheumatology follow up appointments from 0% to 80% by January 2025.

Methods: Patients with JDM seen for routine follow-up in our pediatric rheumatology clinic from January 3, 2024 through June
4, 2024 were given validated mental health screening tools. The Screen for Childhood Anxiety and Related Emotional Disorders
(SCARED) was given to children aged 8 years or older. For children aged 12 years and older, the Patient Health Questionnare-9
modified for adolescents (PHQ-A) was also given. Screens were administered on a tablet given to patients at check in by front
desk staff. The electronic health record (EHR) automatically identified patients, assigned and scored screens, and clearly dis-
played screen results to providers at the time of visit. Our team previously implemented a similar process for standardized depres-
sion screening for youth with systemic lupus erythematosus. A key driver diagram was used to plan potential interventions
(Figure 1). Plan-Do-Study-Act (PDSA) cycles were used to prepare, implement, and evaluate interventions. Interventions targeted
the key drivers of knowledgeable clinic staff and providers, standardized processes for administering, reviewing, and addressing
screens, and patient and family awareness. Statistical process control methods were used for data analysis. Our primary out-
come measure was the percent of eligible patient encounters where age-appropriate mental health screening was completed.

Results: The percentage of eligible patient encounters where age-appropriate mental health screening was completed
increased from 0% to 84% after implementation of our automated screening process (Figure 2). This represents special
cause variation as evidenced by a data shift on our statistical process control chart. We had one data point outside our con-
trol limits representing special cause variation in the direction opposite our goal. This occurred when patients were not given
tablets at appointment check in by newly hired front desk staff. We then provided education for new front desk staff and
made plans to improve the new hire onboarding process.

Conclusion: A high rate of standardized mental health screening for youth with JDM was achieved and maintained via an
automated EHR integrated system. Establishing a highly reliable screening system is a critical first step in improving mental
health care for this vulnerable population of youth. Next steps include integration of initial mental health interventions in the
pediatric rheumatology clinic.

Figure 2. Statistical Process Control Chart
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Disclosure: E. Datyner: None; L. Buckley: None; B. Nelson: None; A. Davis: None.

Abstract Number: 1265

Approach to Janus Kinase Inhibition for Juvenile Dermatomyositis Among
Childhood Arthritis and Rheumatology Research Alliance (CARRA) and
Paediatric Rheumatology European Society (PReS) Providers

Emily Datyner1, Rebecca Nicolai2, Silvia Rosina3, Angela Hamilton4, Kaveh Ardalan5, Brigitte Bader-Meunier6, Amanda
Brown7, Raquel Campanilho-Marques8, Marc Jansen9, Susan Kim10, Bianca Lang11, Liza McCann12, Helga Sanner13,
MeredythWilkinson14, Belina Yi15, Hanna Kim16, Matthew Sherman17, Stacey Tarvin4 and Charalampia Papadopoulou18,

Table 1. Survey respondent demographics and experience with Janus kinase inhibition for juvenile dermatomyositis
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and the CARRA and PReS investigators, 1Monroe Carell Jr. Children’s Hospital at Vanderbilt, Nashville, TN, 2Division of
Rheumatology, IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 3IRCCS Istituto Giannina Gaslini, Genoa, Italy,
4Indiana University School of Medicine, Indianapolis, IN, 5Duke University School of Medicine, Durham, NC, 6Necker
Hospital, Assistance Publique Hopitaux de Paris, Paris, France, 7University of Arkansas for Medical Sciences, Little Rock,
AR, 8Lisbon Academic Medical Centre, Lisboa, Portugal, 9University Medical Center Utrecht, Utrecht, Netherlands,
10University of California, San Francisco, CA, 11Dalhousie University and IWK Health, Halifax, NS, Canada, 12Alder Hey
Children’s NHS Foundation Trust, Liverpool, England, United Kingdom, 13Oslo University Hospital, Oslo, Norway, 14Great
Ormond Street Institute of Child Health, London, United Kingdom, 15Johns Hopkins University School of Medicine,
Baltimore, MD, 16National Institute of Arthritis Musculoskeletal and Skin Diseases, National Institutes of Health,
Bethesda, MD, 17DAIT/NIAID/NIH, Washington, DC, 18Great Ormond Street Hospital for Children, NHS Foundation Trust,
London, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Ranking by respondents of the most important (A) considerations for starting, (B) barriers to starting, and (C) indication for starting sys-
temic Janus kinase inhibition for juvenile dermatomyositis
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Background/Purpose: Janus kinase inhibitors (JAKi) have been proposed as a treatment for idiopathic inflammatory myop-
athies to target increased interferon signaling. Predominantly retrospective reports have demonstrated effectiveness of JAKi
in refractory juvenile dermatomyositis (JDM). However, JAKi remain an off-label treatment for JDM and there may be varia-
tion in use worldwide. We conducted an international survey to investigate approaches to use of JAKi by pediatric rheuma-
tology providers in JDM.

Methods: The Childhood Arthritis and Rheumatology Research Alliance (CARRA) JDM Therapeutics workgroup and core
members of the Paediatric Rheumatology European Society (PReS) JDM working party devised an electronic survey to
assess the use of JAKi in JDM. CARRA and PReS members were invited by email to complete the survey.

Results: 229 respondents (18% of total recipients, 29% [130 of 453] from CARRA and 12% [99 of 817] from PReS) were
included (Table 1). 83% of respondents were attending pediatric rheumatologists. 50% were from the US, and 29% were
from Europe. 66% (n=150) had used JAKi for JDM. Among them, 77% noted clinical improvement in most or all patients.
Side effects were reported by 17%, including opportunistic infection (4%), herpes virus reactivation (5.3%), increased liver
function tests (4.7%), and venous thromboembolism (1.3%). No cancers were reported. The most highly ranked consider-
ations for starting JAKi included available evidence, route of administration, and patient preference (Figure 1). The highest
ranked perceived barriers to use of JAKi were lack of clinical data and inability to obtain insurance approval. Of note, insur-
ance approval was indicated as a barrier by 75% of US respondents compared to 33% from Europe. The highest ranked
clinical indications for starting JAKi were refractory skin disease, refractory muscle disease, inability to wean steroids, intol-
erance to other steroid-sparing agents, and interstitial lung disease. Among available JAKi, tofacitinib and baricitinib were
the most frequently considered (Figure 2). Approximately 90% of respondents indicated that they would consider using a
disease-modifying antirheumatic drug (DMARD) or intravenous immunoglobulin in combination with systemic JAKi. Only

Figure 2. (A) Systemic Janus kinase inhibitors and (B-D) concomitant medications considered by respondents for treatment of juvenile
dermatomyositis
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45% would consider using a biologic in combination. Methotrexate, hydroxychloroquine, and mycophenolate were the
DMARDs most considered for use in combination with systemic JAKi. Anti-B-cell agents followed by abatacept, anti-TNF,
and tocilizumab were the biologics most considered for use in combination with systemic JAKi.

Conclusion: Pediatric rheumatologists use JAKi as an off-label treatment for refractory disease in JDM. Most pro-
viders who have used JAKi have seen clinical improvement in their patients. Major barriers to the use of JAKi include
lack of clinical data and insurance coverage. Clinical trials are needed to provide better data on the efficacy and
safety of JAKi.

Acknowledgements: The authors wish to acknowledge CARRA and the ongoing Arthritis Foundation financial support of
CARRA. Intramural Research Program of the National Institute of Arthritis and Musculoskeletal and Skin Diseases of the
NIH (AR041215).

Disclosure: E. Datyner: None;R. Nicolai: None; S. Rosina: None; A. Hamilton: None;K. Ardalan: Cabaletta Bio, 1, 2,
Cure JM Foundation, 5, 12, Received funding from Cure JM Foundation to assist ReveraGen BioPharma with clinical
trial design (but did not receive funds from ReveraGen BioPharma), Rheumatology Research Foundation, 6, 12,
Received honorarium and travel reimbursement for participation in the Rheumatology Research Foundation Pediatric
Visiting Professorship Program; B. Bader-Meunier: None; A. Brown: None; R. Campanilho-Marques: None;
M. Jansen: None; S. Kim: Cabaletta, 2; B. Lang: None; L. McCann: None; H. Sanner: Ledidi AS, 8; M. Wilkinson:
None; B. Yi: None; H. Kim: Cabaletta Bio, 1, 12, Co-Investigator, Eli Lilly, 12, Baricitinib Study CRADA; M. Sherman:
None; S. Tarvin: AbbVie/Abbott, 5, American Academy of Pediatrics, 4, Amgen, 5, Childhood Arthritis Rheumatology
Research Alliance, 4, Pfizer, 5, Roche, 5, UCB, 5; C. Papadopoulou: None.
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Anti-Mitochondrial Antibodies Associate with Disease
Activity and IFNα Expression in Childhood-onset Systemic Lupus
Erythematosus

Marina Barguil Macedo1, Javad Wahadat2, Albin Bjoerk3, Sylvia Kamphuis2, Marjan Versnel2 and Christian Lood1,
1University of Washington, Seattle, WA, 2Erasmus University Medical Center, Rotterdam, Netherlands, 3Karolinska
Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Extracellular mitochondria may represent a source of antigenic burden in autoimmune disorders,
such as in systemic lupus erythematosus (SLE), in which those organelles, released either by neutrophils or activated plate-
lets, contribute to fueling the inflammatory milieu. This occurs through the release of danger-associated molecular patterns,
such as N-formyl methionine peptides, and oxidized mitochondrial DNA. The latter is known to be highly interferogenic.
Despite the accruing experimental evidence of the relevance of mitochondria to SLE pathogenesis, the clinical utility of
anti-mitochondrial antibodies (AMA) in childhood-onset SLE (cSLE) has not thus far been evaluated. Here we demonstrate,
for the first time, that AMA are present in the sera of patients with cSLE, and that IgG levels correlate positively with an IFN
type I response, and with disease activity as determined by SLEDAI.
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Methods: Purified mitochondria were isolated from HepG2 cells, by Douncer homogenization and differential centrifugation,
and incubated with sera from patients with cSLE from the Erasmus University Medical Center biobank. AMA of the IgG, IgM,
and IgA isotypes were evaluated by flow cytometry, and expressed as median fluorescence intensity (MFI). Serum IFNα2
levels were measured by single-molecule array (Simoa). For each patient, sera samples from two different timepoints
(TP) were compared, being TP-1 the time of a flare, and TP-2 the time of clinically-quiescent disease.

Results: The cohort was comprised of 28 cSLE patients, from which 6 were males and 22 were females. Age at diagnosis
ranged from 6 to 17 years-old (mean 14 years-old). SLEDAI at TP-1 ranged from 4 to 20 (median 9.5), and SLEDAI at TP-2
ranged from 0 to 4 (median 2). On average, time difference between TP-1 and TP-2 was of 6 months (±3.7 months). Mean
AMA-IgG and AMA-IgM levels were higher at TP-1 than at TP-2 (3504 vs. 2819, p = 0.0155; and 13680 vs. 11482, p =
0.0727, respectively). Both AMA-IgG and AMA-IgM correlated positively with IFNα2 levels (rho = 0.73, p < 0.0001, and
rho = 0.63, p = 0.0009, respectively) at TP-1, but no correlation was observed at TP-2. Finally, AMA-IgG, but not AMA-
IgM, correlated with markers of disease activity at TP-1, including levels of anti-dsDNA (r=0.66, p=0.0001), and SLEDAI
(r=0.41, p=0.026). No meaningful correlations were noticed for AMA-IgA.

Conclusion: AMA-IgG may be a novel marker of disease activity and serum IFNα protein levels in the context of cSLE. Fur-
ther studies are warranted to determine the pathogenic role of AMA in cSLE.

Disclosure: M. Barguil Macedo: None; J. Wahadat: None; A. Bjoerk: None; S. Kamphuis: None;M. Versnel: None;
C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Thera-
peutics, 5, Pfizer, 5, Redd Pharma, 1, 2, 5, 11.

Abstract Number: 1267

Antiphospholipid Antibody-related Clinical Manifestations Presenting
During Childhood versus Adulthood: Descriptive Results from the
AntiPhospholipid Syndrome Alliance for Clinical Trials and InternatiOnal
Networking (APS ACTION) Clinical Database and Repository (“Registry”)
Jheel Pandya1, Danieli Andrade2, Ann E. Clarke3, Maria Tektonidou4, Vittorio Pengo5, Massimo Radin6, Jose Pardos-
Gea7, Nina Kello8, Diana Paredes-Ruiz9, Mª Angeles Aguirre-Zamorano10, H Michael Belmont11, Paul Fortin12, Flavio
Victor Signorelli13, TATSUYA ATSUMI14, Zhuoli Zhang15, Maria Efthymiou16, David Branch17, Giulia Pazzola18, Angela
Tincani19, Ali Duarte-Garcia20, Esther Rodriguez-Almaraz21, Michelle Petri22, Ricard Cervera23, Bahar Artim Esen24,
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Padova, Padova, Italy, 6University of Turin, Turin, Italy, 7Vall d’Hebron University Hospital, Barcelona, Spain, 8Northwell
Health, Brooklyn, NY, 9Autoimmune Diseases Research Unit. Biocruces Bizkaia Health Research Institute, Baracaldo,
Spain, 10IMIBIC/Reina Sofia Hospital/University of Cordoba, CÓRDOBA, Andalucia, Spain, 11NYU School of Medicine, New
York, NY, 12Centre ARThrite - CHU de Québec - Université Laval, Quebec, QC, Canada, 13Universidade do Estado do Rio
de Janeiro, Rio De Janeiro, Brazil, 14Department of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine
and Graduate School of Medicine, Hokkaido University, Sapporo, Japan, 15Peking University First Hospital, Beijing, China,
16University College London, London, United Kingdom, 17University of Utah and Intermountain Healthcare, Salt Lake
City, UT, 18Rheumatology Unit, Azienda USL IRCCS di Reggio Emilia, Reggio Emilia, Italy, 19ASST Spedali Civili-University of
Brescia, Brescia, Italy, 20Mayo Clinic, Rochester, MN, 21Hospital Universitario 12 de Octubre, Madrid, Spain, 22Johns
Hopkins University School of Medicine, Timonium, MD, 23Hospital Clinic de Barcelona, Barcelona, Spain, 24Istanbul
University, Istanbul Faculty of Medicine, Division of Rheumatology, Istanbul, Turkey, 25CREAR, Rosario, Argentina,
26Department of Rheumatology and lmmunology, Ruijin Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai, China, Shanghai, China (People’s Republic), 27University of Michigan, Ann Arbor, MI, 28University of Texas
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Medical Branch, Galveston, TX, 29IRCCS Istituto Auxologico Italiano 100%, Cusano Milanino, Milan, Milan, Italy, 30Division
of Rheumatology, Allergy, and Immunology, University of North Carolina, Chapel Hill, NC, 31King’s College London,
London, United Kingdom, 32University College London Hospitals NHS Foundation Trust, London, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: APS ACTION Registry studies long-term outcomes in persistently antiphospholipid antibody (aPL)-
positive patients with/without other systemic autoimmune rheumatic diseases. Given autoimmune diseases present differ-
ently in different age groups, and the limited number of studies comparing pediatric to adult antiphospholipid syndrome
(APS) patients, our objective was to analyze the characteristics of patients presenting with aPL-related clinical manifestations
during childhood (pediatric-onset) versus adulthood (adult-onset).

Methods: A web-based data capture system is used to store patient demographics and aPL-related medical history. Inclu-
sion criteria are patients between 18 to 75 years-old (yo), and positive aPL based on Revised Sapporo Classification Criteria.
For this retrospective analysis, we retrieved baseline demographic, clinical (including the first aPL-related event type/date),
and laboratory (including the first positive aPL date) characteristics of patients. Events were grouped as: vascular (macro/
micro); and non-vascular (immune thrombocytopenia, autoimmune hemolytic anemia, cardiac valve disease, and/or cogni-
tive dysfunction). First, we compared the frequency of vascular and non-vascular events between patients with pediatric
(0-17 yo)- and adult-onset (18-75 yo) aPL-related manifestations. Secondly, we descriptively analyzed the characteristics
of patients in smaller age intervals, and the timeline between the first aPL-related clinical event and first aPL positivity.

Results: Of 1,122 patients recruited as of January 2023, 335 (30%) were excluded due to no history of an aPL-related
event. Of 787 remaining (mean age at registry entry 46 + 14), 70% (547) were female; 61% (484) had primary aPL-positivity
with/without APS classification, 32% (248) had lupus classification, 447/787 (57%) had only vascular events, 108 (14%) had
only non-vascular events, and 232 (29%) had both. Pediatric-onset patients presented more commonly with a non-vascular
event (as the first event), compared to adult-onset patients (49% vs 19%, p: 0.0001) (Table 1); the percentage of patients
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presenting with a non-vascular event mostly decreased with each increasing age group (Table 2, Figure 1) A subgroup anal-
ysis of 484 primary aPL/APS patients, revealed no significant change in the results; 47% of pediatric-onset and 20% of
adult-onset patients presented with a non-vascular event (p: 0.0007, full data not shown). Timeline analysis between the first
aPL event and aPL positivity demonstrated, 317 (40%) patients had a positive aPL test within the same calendar year (c-y) of
the first clinical event, 207 (26%) within (+/-) 1 to 3 c-y, and 263 (33%) more than (+/-) 3 c-y.
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Conclusion: Our analysis of a large-scale international multi-center registry for persistently aPL-positive patients demon-
strates that patients with pediatric-onset aPL-related manifestations more commonly present with non-vascular events.
These results, despite the relatively small number of pediatric-onset aPL-related manifestations, highlight the importance
of understanding the clinical differences between pediatric and adult APS patients, which have diagnostic, therapeutic,
and research implications.

Disclosure: J. Pandya: None; D. Andrade: None; A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers Squibb, 2, GSK, 2, 5,
6, Otsuka Pharmaceutical, 1, Roche, 1; M. Tektonidou: None; V. Pengo: None; M. Radin: None; J. Pardos-Gea: None;
N. Kello: None; D. Paredes-Ruiz: None;M. Aguirre-Zamorano: None; H. Belmont: Alexion, 1, Aurinia, 6; P. Fortin: Astra-
Zeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Moderna, 2; F. Signorelli: None; T. ATSUMI: None; Z. Zhang: None;
M. Efthymiou: None; D. Branch: UCB Pharma Inc, 5; G. Pazzola: None; A. Tincani: None; A. Duarte-Garcia: None;
E. Rodriguez-Almaraz: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca,
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5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA,
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Neutrophil Lymphocyte Ratio as a Novel Marker of Skin Disease Activity
in Older Children with Juvenile Dermatomyositis
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
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Background/Purpose: Exaggerated neutrophil activation can lead to inflammation and organ damage in rheumatic dis-
eases, including dermatomyositis (DM). In both juvenile (JDM) and adult DM, markers of neutrophil activation are associated
with higher disease activity. Recent findings from adult DM suggest that the ratio between neutrophils and lymphocytes,
NLR, is associated with global disease activity as measured by Myositis disease activity assessment visual analogue scales
(MYOACT). However, the clinical utility of NLR in the setting of JDM has not been assessed.
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Methods: Neutrophil and lymphocyte count were recorded for 97 children with JDM from three independent sites in
the United States, and associated with disease activity measures, including physician global assessment (PGA, 0-10
visual analog scale), as well as individual PGA for skin and muscle, Manual Muscle Testing 8 (MMT-8), Childhood Myo-
sitis Assessment Scale (CMAS) and Cutaneous Dermatomyositis Area and Severity Index (CDASI). Patients were
divided into two cohorts based on age, 0-9 (n=46) and 9-21 (n=51), to account for age related variability in cell counts.
For statistical analyses, missing data were excluded from analysis. Statistical tests include Spearman’s correlation and
Mann-Whitney U test.

Results: Older children had higher age of diagnosis (10 (range 1.6-17.0), vs 4.1 (0.9-8.5, p< 0.0001)), longer disease dura-
tion (5 vs 1, p< 0.0001) and lower global and muscle disease activity by PGA (2 vs 4, p=0.01) and CMAS (49 vs 44, p=0.01,
Table 1). Older children were less likely to use MTX (22% vs 43%, p=0.03) and had lower frequency of anti-p155 (22% vs
41%, p< 0.05). Neither MSA nor treatment regiment were associated with NLR in the older children. Among older children,
NLR correlated with skin involvement (PGA skin: r=0.52, p=0.004; CDASI: r=0.38, p=0.007, Figures 1A-B), whereas an
inverse correlation to skin involvement was seen in younger children (PGA skin: r=-0.41, p=0.02). Of note, the correlation
with PGA skin was only observed for NLR and not individual cell counts. No associations with muscle activity, including
CMAS (r=0.01, p=0.97, Figure 1C), creatinine kinase (CK) level (r=0.23, p=0.11, Figure 1D) or MMT-8 (r=-0.01, p=0.97),
were noted.

Conclusion: Assessing NLR is challenging in children due to age-related variability in neutrophil and lymphocyte count.
Our multicenter study noted that in older JDM patients, NLR may serve as a biomarker of active cutaneous involvement
but not muscle. This is in contrast to adult DM, where NLR corresponded to both skin and muscle involvement. Larger
multi-center cohorts are warranted to validate the findings and assess the role of treatment, including steroids, in affect-
ing NLR.

Figure 1. Association between NLR and disease activity measures in older children with JDM. Older children with JDM (more than 9 years of age)
were assessed for correlation between neutrophil lymphocyte ratio (NLR) and markers of A) physician global assessment skin; B) CDASI; C)
CMAS; and D) CK levels.
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Disclosure: S. Swaminathan: None; N. Naik: None; S. Shenoi: cabletta, 2, Cure JM Foundation, 12, COE support at
SCH, Pfizer, 2; S. Vandenbergen: None; J. Turnier: Cabaletta Bio, 1; Z. Zheng: None; J. Neely: None; J. Andrews:
None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon
Therapeutics, 5, Pfizer, 5, Redd Pharma, 1, 2, 5, 11.

Abstract Number: 1269

Altered Tryptophan Metabolism in Juvenile Dermatomyositis Is
Associated with Muscle Damage and Mental Health

Yang Wu1, Aviya Lanis2, Jorge Armando Gonzalez-Chapa3, Jia Shi1, qian wang4, Mengtao Li4, Xiaofeng Zeng5, Susan
Shenoi6 and Christian Lood3, 1University of Washington, Seattle, 2Seattle Children’s Hospital, Seattle, 3University of
Washington, Seattle, WA, 4Department of Rheumatology and Clinical Immunology, Peking Union Medical College
Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing, China 2National Clinical
Research Center for Dermatologic and Immunologic Diseases (NCRC-DID), Ministry of Science & Technology, Beijing,
China, 5Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College,
Beijing, China, 6Seattle Children’s Hospital and Research Center, Mercer Island, WA, WA
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Background/Purpose: Children with juvenile dermatomyositis (JDM) and juvenile idiopathic arthritis (JIA) experience
impaired quality of life and high rates of anxiety and depression. The underlying pathogenesis remains unknown and is likely
multifactorial. Type I interferons skew tryptophan metabolism through up-regulation of Indoleamine 2,3-dioxygenase (IDO),
limiting availability of serotonin, while promoting neurotoxic kynurenine metabolites, as seen in lupus. This exploratory pilot
study investigated the role of tryptophan metabolism in JDM pathogenesis, comparing them to JIA and healthy controls
(HC) with a focus on mental health burden.

Methods: Plasma from JDM (n=38) and JIA (n=12), as well as HC (n=21) were analyzed for tryptophan, kynurenine, and
serotonin levels using ELISA. IDO activity was indirectly assessed by calculating the kynurenine/tryptophan ratio. Anxiety
(Pediatric Symptom Checklist-17 (PSC-17)) and depression (Patient Health Questionnaire 9 (PHQ-9)) screens were

Figure 1. Tryptophan metabolism in JDM and JIA patients. Plasma levels of (A) tryptophan, (B) kynurenine, (C) serotonin, and (D) the kynurenine/
tryptophan ratio in healthy controls (HC), juvenile dermatomyositis (JDM), and juvenile idiopathic arthritis (JIA) patients. The Mann-Whitney U test
was utilized for statistical analysis.

Figure 2. Correlations between tryptophan metabolites and clinical scores in JDM patients Correlations between A) kynurenine/tryptophan ratio
and creatine kinase (CK), B) kynurenine levels and Pediatric Symptom Checklist-17 (PSC-17) total score, and C) serotonin levels and Patient
Health Questionnaire 9 (PHQ-9) depression score in patients with JDM using Spearman’s correlation coefficient.
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obtained at the time of biomarker sample collection. Statistical analyses were performed using the Mann-Whitney U test and
Spearman’s correlation.

Results: For patient characteristics, see Table 1. Whereas tryptophan levels were similar across the cohorts, kynurenine
levels were elevated in JIA (p< 0.05) (Fig 1B), with serotonin level being lower in JDM and JIA though not reaching statistical
significance (Fig 1C). The kynurenine/tryptophan ratio was elevated in JDM patients compared to HC (p< 0.05) (Fig 1D). For
JDM, the kynurenine/tryptophan ratio positively correlated with Creatine Kinase (CK) (r=0.46, p=0.01) (Fig 2A). Further,
unexpectedly, kynurenine levels negatively correlated with the PSC-17 total score (r=-0.61, p=0.04) (Fig 2B), indicating
higher kynurenine levels were associated with fewer reported symptoms. Additionally, serotonin levels were inversely related
to the PHQ-9scores, though not reaching statistical significance (r=-0.55, p=0.08) (Fig 2C), suggesting lower serotonin
levels were linked to higher depression scores.

Conclusion: Our study reveals, for the first time, an altered tryptophan metabolism in JDM patients, with an increased
kynurenine/tryptophan ratio correlating with muscle damage and mental well-being. These findings suggest that altered
tryptophan metabolism may play a role in the disease mechanisms and psychological health of affected children and further
studies are warranted.
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Abstract Number: 1270

Association of Disease-Modifying Anti-Rheumatic Drug Selection with
Hospitalized Infection in Youth with Childhood-Onset Systemic Lupus
Erythematosus

Jordan Roberts1, Anna Faino2, Marshall Brown3, Gabrielle Alonzi4, Mersine Bryan5, Cordelia Burn6, Joyce Chang4,
Jonathan Cogen7, Nidhi Naik8, Kareena Patel9, Emily Zhang4, Mary Beth Son10 and Esi Morgan1, 1Seattle Children’s
Hospital, Seattle, WA, 2Seattle Children’s Research Institute, Core for Biostatistics, Epidemiology and Analytics in
Research, Seattle, 3Core for Biostatistics, Epidemiology and Analytics in Research, Seattle Children’s Research
Institute, Seattle, WA, 4Boston Children’s Hospital, Boston, MA, 5Division of Hospital Medicine, Seattle Children’s
Hospital, Seattle, WA, 6Seattle Children’s Hospital, Boston Children’s Hospital, Seattle, 7Seattle Children’s Hospital,
Seattle, WA, 8Seattle children’s hospital, Bothell, WA, 9Seattle Children’s Hospital, Seattle, 10Boston Children’s
Hospital, Brookline, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
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Background/Purpose: Youth with childhood-onset systemic lupus erythematosus (cSLE) have increased risk of serious
infection. It is unknown how much of this risk is due to inherent cSLE-related immune system dysfunction versus modifiable
factors such as choice of immunosuppressant and glucocorticoid dosing. We aimed to compare hospitalized infection rates
in youth with cSLE on different disease-modifying anti-rheumatic drugs (DMARDs).

Methods:We included youth ≤18 years with cSLE treated at two large pediatric rheumatology centers between 2009-2022.
Clinical and demographic data were extracted from electronic health records and inpatient encounters in the Pediatric
Health Information System (PHIS) dataset. Each child was classified by the first DMARD received after diagnosis. Hospital-
ized infections were defined by ICD-9 and ICD-10 codes and, for bacterial infections, by antibiotic use. Summary statistics
were performed for youth with cSLE with and without lupus nephritis (LN) at time of first DMARD initiation. Frequency of hos-
pitalization with infection was calculated over the first year of treatment in youth included in each DMARD group exposure
group and stratified by LN status. Among those with LN at time of first DMARD initiation, the rate of infection in youth
exposed to cyclophosphamide versus mycophenolate was compared using Cox proportional hazard regression, adjusting
for concomitant rituximab exposure and oral corticosteroid dose; in those without LN, infection rates were compared
between mycophenolate and azathioprine. Inverse probability of treatment weighting (IPTW) was used in all regression
modeling to account for confounding by baseline DMARD indication.

Results:We identified 257 youth with cSLE, of whom 100 (39%) had LN (Table 1). Of these, 12 (5%) had ≥1 hospitalization
with infection within one year of DMARD initiation, including 8 (8%) youth with LN, and 4 (2.5%) of those without
LN. Infections were numerically more common in youth with LN and occurred most frequently within 3 months of beginning
treatment (Figure 1). The highest hospitalized infection rate (17%) was among children treated with cyclophosphamide
(Table 2). In IPTW-adjusted models, children with LN treated with mycophenolate had lower risk of infection (HR 0.12; CI
0.019 – 0.88, p-value=0.036) compared to those treated with cyclophosphamide; oral corticosteroid dose was not
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significantly associated with infection. Among those without LN, mycophenolate did not differ from azathioprine in infection
risk (HR 1.67, CI 0.56-4.99, p-value=0.4). Higher oral corticosteroid dosing (per 1mg/day, averaged over 8 week periods)
was associated with a HR for infection of 1.10 (CI 1.05 – 1.15, p-value < 0.001).

Conclusion: We observed higher hospitalized infection rates in children with cSLE complicated by LN compared to those
without nephritis. Among children with LN, those who received cyclophosphamide had more infections than those who
received mycophenolate, which persisted after adjusting for baseline differences between groups and concomitant medica-
tions including oral corticosteroid dose. Higher oral corticosteroid doses were associated with increased hospitalized infec-
tion risk among those without LN.

Table 1: Clinical and demographic summary of study cohort by lupus nephritis status

Table 2: Proportion of youth with 1 or more hospitalizations with infection by first disease-modifying anti-rheumatic drug (DMARD) and nephritis
status
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Disclosure: J. Roberts: None; A. Faino: None; M. Brown: None; G. Alonzi: None; M. Bryan: None; C. Burn: None;
J. Chang: Century Therapeutics, 2; J. Cogen: None; N. Naik: None; K. Patel: None; E. Zhang: None; M. Son: None;
E. Morgan: Pfizer, 5.

Abstract Number: 1271

Linkage of the Childhood Arthritis and Rheumatology Research Alliance
Registry with the Pediatric Health Information System: Creation of a
Comprehensive Childhood-Onset Lupus Dataset

Jordan Roberts1, Anna Faino2, Min-Lee Chang3, Jonathan Cogen4, Matt Hall5 and Esi Morgan1, and for the CARRA
Registry Investigators, 1Seattle Children’s Hospital, Seattle, WA, 2Seattle Children’s Research Institute, Core for
Biostatistics, Epidemiology and Analytics in Research, Seattle, 3Computational Health Informatics Program, Boston
Children’s Hospital, Boston, MA, 4Seattle Children’s Hospital, Seattle, WA, 5Children’s Hospital Association,
Lenexa, KS

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Currently, no comprehensive national multipayer dataset with inpatient and outpatient data exists
for childhood rheumatologic diseases, limiting the ability to study outcomes longitudinally and to evaluate medication safety
and effectiveness in children with rare diseases. We have previously studied childhood-onset systemic lupus erythematosus
(cSLE) treatment and outcomes using the Childhood Arthritis and Rheumatology Research Alliance Registry (CARRA)
(a prospectively collected longitudinal disease registry from >70 sites across North America) and separately using the Pedi-
atric Health Information System (PHIS) (administrative database of >50 freestanding U.S. children’s hospitals). This study
aimed to link the CARRA Registry with PHIS to create a novel, comprehensive cSLE dataset with a defined population that
includes inpatient and outpatient clinical data.

Figure 1. Kaplan-Meier curve for time to first hospitalized infection, by lupus nephritis status
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Methods: The PHIS dataset from 2017-2023 was extracted and restricted to those with 31 ICD-10 code for SLE. The
CARRA Registry data from 2017-2023 was restricted to those with cSLE diagnosis, and subsequently, to those enrolled
at a site participating in both CARRA and PHIS (CARRA-PHIS site). Limited patient identifiers were used to link records from
CARRA Registry participants with 1 or more encounter in the PHIS cSLE dataset in a stepwise fashion, starting with a com-
bination of site of care, 5-digit ZIP code, date of birth, and sex (Step A). Remaining unmatched patients were evaluated for
matches based on progressively looser criteria (Steps B through E) as described in Table 1. Accuracy was determined by
unblinding PHIS and CARRA identifiers for patients at Seattle Children’s Hospital (SCH) and validating using chart review.
Linkage steps yielding inaccurate matches were discarded in the final linkage strategy.

Results: We identified 999 youth with cSLE in the CARRA Registry. This cohort was then limited to participants from the
36 sites which participate in CARRA and PHIS, yielding 501 eligible CARRA enrollees. Within these 36 sites, 6,147 unique
youth with cSLE were identified in PHIS. The linkage algorithm yielded 405 potential matches (Table 2). All potential matches
at Seattle Children’s Hospital identified using steps A and B were accurate, and all identified in subsequent steps with non-
exact date of birth were inaccurate, though each potential match identified from PHIS had chart-confirmed lupus. Sequential
use of steps A and B was selected as the optimal linkage algorithm for this cohort, yielding 349 matched participants.

Figure 1. Flow Diagram of CARRA and PHIS Cohorts

Table 1: Linkage Algorithm
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Conclusion:We demonstrated that linkage of the CARRA Registry to PHIS using a deterministic algorithm to identify partic-
ipants with cSLE is feasible and accurate. Next steps include testing the linkage algorithm across centers with variable enroll-
ment rates in the CARRA Registry and assessing representiveness of the cSLE population in the Registry compared to all
those with cSLE who are eligible for enrollment. This linked data source may allow for investigations of longitudinal clinical
outcomes and medication safety and effectiveness in cSLE. Future directions of this work include applying the linkage strat-
egy to other pediatric rheumatologic diseases.

Disclosure: J. Roberts: None; A. Faino: None;M. Chang: None; J. Cogen: None;M. Hall: None; E. Morgan: Pfizer, 5.

Abstract Number: 1272

Angiopoietin-2 and Soluble Tumor Necrosis Factor Receptor Type II Are
Elevated in Treatment Naïve JDM Plasma and Associate with Increased
Muscle Disease Activity and Decreased Nailfold Capillary Density

Sophia Matossian1, Julie Sturza2, Megan Mattichak1, William Brodie1, Christine Goudsmit1, Nicholas McClellan1,
J. Michelle Kahlenberg1, Pei-Suen Tsou1 and Jessica Turnier3, 1University of Michigan, Ann Arbor, MI, 2Michigan Medicine
Biostatistics and Data Management, Ann Arbor, MI, 3University of Michigan, Saline, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile Dermatomyositis (JDM) is an autoimmune disease characterized by vasculopathy in skin
and muscle, where endothelial cell (EC) dysfunction is thought to contribute to JDM pathogenesis. The primary objective
of this study is to measure endothelial-derived mediators in plasma to determine circulating factors potentially involved in
EC dysregulation and their association with JDM clinical phenotypes.

Methods: Eleven plasma angiogenic-related proteins in a cross-sectional cohort of JDM patients (n=11 treatment naïve
(TN), n=24 active, n=13 inactive) and healthy controls (CTL) were measured using LEGENDplexTM. All JDM had standard-
ized clinical disease activity scoring for skin (Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) activity),
muscle (Manual Muscle Testing (MMT-8)), and global disease (Provider Global Assessment (PGA)). A subset of JDM had
paired nailfold videocapillaroscopy (NFC) images collected (n=15), and total capillary density (capillaries/mm) and microhe-
morrhage density (microhemorrhages/mm) were assessed (Fig 2A). Analyte levels between JDM groups and CTL were
compared using the Kruskal-Wallis test and Spearman’s correlation coefficient was used to test for associations between

Table 2: Number of Patients Matched and Validated by Linkage Criteria
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analyte levels, disease activity scores and NFC parameters (p< 0.05 considered significant). In vitro Matrigel tube formation
assays after pre-treating human microvascular ECs with JDM or CTL plasma were performed to assess how angiogenic-
related proteins in plasma affect angiogenesis in vitro. Angiogenesis was quantified with ImageJ and the Mann-Whitney test
was used for statistical analysis.

Results: JDM (combining TN, active, inactive) demonstrated an increase in 7/11 plasma analytes compared to CTL. TN as
compared to active JDM specifically exhibited increased Ang2, CXCL10, sTNF-RII, and Gal-9 (Table 1; Fig 1). EC protein
levels demonstrated a stronger association with muscle and global as compared to skin disease activity. While higher

Table 1. Endothelial cell dysregulation analyte levels in JDM and healthy controls. Median (IQR) of each analyte (pg/mL) is reported as well as
p-values from Kruskal-Wallis test between groups. P values of <0.05 were considered significant.
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ICAM-1, Ang2, CXCL10, HGF, sTNF-RII, and Gal-9 levels were associated with lower MMT8 scores, only CXCL10 and
Gal-9, more traditional interferon-stimulated proteins, associated with CDASI activity scores (Fig 2B, 2C). All analytes
except for MMP2 and HGF were positively associated with PGA scores (Fig 2D). Interestingly, higher Ang2, sTNF-RII,
VEGF and Gal-9 levels were associated with lower NFC density (Fig 2A). Lower ICAM-1 and Tie2 were associated with
higher density of microhemorrhage (Fig 2A). The angiogenic capabilities mediated by active JDM plasma showed lower
numbers of tubes, nodes and master junctions compared to TN JDM and CTL (p< 0.05), suggesting an anti-angiogenic
phenotype.

Conclusion: Both TN and active JDM display altered angiogenic markers in plasma compared to CTL. Our results suggest
a connection between circulating EC mediators and severity of vasculopathy. Furthermore, we identified that different angio-
genic markers associate with specific NFC features, thus linking individual EC proteins with underlying disease pathome-
chanisms. These results present Ang2 as a target for further investigation due to its influence on the integrity of the
vascular barrier.

Figure 1. Endothelial cell dysregulation marker plots of interest showing significance between control, TN JDM, Active JDM, and Inactive JDM
plasma. A-D. Scatter plots depict levels of Angiopoietin-2 (A), sTNF-RII (B), CXCL10 (C), and Galectin-9 (D) in different JDM subgroups.
*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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Fig. 2. Endothelial cell markers correlate with nailfold capillary and disease activity parameters in JDM. A-D: Scatter plots and Spearman correla-
tions coefficients between EC markers of interest and different nailfold capillary characteristics and clinical disease activity scores: A. Nailfold capil-
laroscopy characteristics [examples of normal capillaries (i.), capillary dropout and decreased capillary density (ii.), and presence of
microhemorrhage (iii.)] and their correlations with analyte concentrations. Total capillary density is assessed as total end row loops/mm, with nor-
mal density considered as >8 end row capillary loops/mm. Microhemorrhage density is assessed as total number of microhemorrhages/mm.
B. Muscle disease activity as assessed by MMT-8 score. C. Skin disease activity as assessed by CDASI activity score. D. Global disease activity
as assessed by PGA score.
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An Investigation of Traumatic Events and Mental Health in cSLE
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Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 2The
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Division of Rheumatology, Department of Paediatrics, University of Toronto, The Hospital for Sick Children,
Neurosciences and Mental Health, Research Institute, Toronto, ON, Canada, 8Sickkids Toronto, Toronto, ON, Canada,
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with substantial morbidity,
particularly in childhood-onset SLE (cSLE). Mental health conditions such as depression and anxiety are common comor-
bidities in cSLE patients, although less is known about emotional trauma. Glucocorticoids, pivotal in SLE treatment, influ-
ence mental health via hypothalamic-pituitary axis regulation, potentially modulating stress responses and
psychopathology risk. This study investigates the prevalence of traumatic events, frequency and risk for PTSD symptoms,
and their association with demographic and disease characteristics and with depression and anxiety symptoms in a multi-
ethnic cohort of cSLE patients.

Methods: We conducted a cross-sectional secondary analysis of prospectively collected data from cSLE patients aged
8-17, diagnosed before 18 years old, meeting ACR 1997 or SLICC classification criteria. Psychiatric assessments used
the Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS-PL) to assess exposure to 13 types of emo-
tionally traumatic events and to screen for PTSD, depression, and anxiety. Sociodemographic and clinical data were
collected through medical chart reviews. Univariate and multivariable logistic regression models were used to examine
associations between PTSD symptoms and i) demographic and disease characteristics, ii) depression symptoms, and
iii) anxiety symptoms. Multivariable models were adjusted for sex, area-level material deprivation, age at cSLE diagnosis,
disease duration, adjusted mean SLEDAI score (over 2 years prior to assessment), and cumulative glucocorticoid dose.
We tested for an a priori interaction between PTSD symptoms and glucocorticoid exposure in the depression and anx-
iety models.

Results: The cohort included 95 cSLE patients (mean age 14.9 years, 84% female) (Table 1). Trauma exposure was
reported by 41%, most commonly receiving traumatic news (24%, e.g. family death), witnessing domestic violence (12%),
experiencing a car accident (5%), witnessing a disaster (5%), experiencing physical (5%) and sexual (5%) abuse. Symptoms
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of PTSD were present in 21%, depression in 13%, and anxiety in 35%. In adjusted models, the presence of PTSD
symptoms was significantly associated with older age at SLE diagnosis (OR=1.33, 95% CI [1.06-1.66], p=0.013) and
lower cumulative glucocorticoid use (OR=0.89, 95% CI [0.81-0.97], p=0.016) (Table 2). PTSD symptoms were signifi-
cantly associated with depression (OR=15.12, 95% CI [2.66-85.75], p=0.002) and anxiety (OR=4.91, 95% CI
[1.48-16.27], p=0.009) after adjusting for covariates (Table 3). The interaction between PTSD symptoms and glucocor-
ticoid was not significant.
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Conclusion: Traumatic event history and PTSD symptoms were prevalent in this cSLE cohort. PTSD symptoms were
associated with lower cumulative glucocorticoid exposure, but not disease activity, which suggests a potential protec-
tive role. Given the strong association of PTSD symptoms with depression and anxiety symptoms, further research is
needed to understand the role of PTSD screening and intervention to improve mental health outcomes in cSLE
patients.

Disclosure: P. Moaf: None; A. Danguecan: None;M. Quilter: None; J. Couture: None; D. Dominguez: None; L. Ng:
None; A. Jeyanathan: None; R. Schachter: None; D. Korczak: None; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche,
5, SOBI, 5; L. Hiraki: Janssen, 2; A. Knight: Pfizer, 6.
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Abstract Number: 1274

Comparing Performance-Based Measures and Self-Reported
Questionnaires for Assessment of Executive Function for Youth with
Childhood-Onset Systemic Lupus Erythematosus

Tala El Tal1, Jida Jaffan2, Justine Ledochowski3, Louise Boulard4, Oscar Mwizerwa2, Busisiwe Zapparoli5, Sarah Mossad6,
Victoria Lishak7, Ibrahim Mohamed8, Joanna Law9, Lawrence Ng3, Paris Moaf9, Asha Jeyanathan2, Adrienne Davis10,
Linda Hiraki3, Deborah Levy3, Ashley Danguecan11 and Andrea Knight12, 1The Hospital For Sick Children & Children’s
Hospital of Eastern Ontario (CHEO), Ottawa, ON, The Hospital for Sick Children, Division of Rheumatology, Department
of Paediatrics, University of Toronto, Toronto, ON, Canada, 2The Hospital for Sick Children, Division of Rheumatology,
Department of Paediatrics, University of Toronto, The Hospital for Sick Children, Neurosciences and Mental Health,
Research Institute, Toronto, ON, Canada, 3The Hospital for Sick Children, Toronto, ON, Canada, 4Neurosciences and
Mental Health Program, SickKids Research Institute; The Division of Rheumatology, The Hospital for Sick Children,
Toronto, ON, Canada, 5The Hospital for Sick Children, Etobicoke, ON, Canada, 6Hospital for Sick Children, Toronto, ON,
Canada, 7The Hospital for Sick Kids, Toronto, ON, Canada, 8The Hospital for Sick Children, Neurosciences and Mental
Health, Research Institute, Toronto, ON, Canada, 9The Hospital for Sick Children, Division of Rheumatology, Department
of Paediatrics, University of Toronto, Toronto, ON, Canada, 10Division of Pediatric Emergency Medicine, Department of
Pediatrics, Hospital for Sick Children and University of Toronto, Toronto, ON, Canada, 11The Hospital for Sick Children,
Department of Psychology, University of Toronto, Toronto, ON, Canada, 12Division of Rheumatology, The Hospital for
Sick Children; Neurosciences and Mental Health, SickKids Research Institute; Department of Paediatrics, University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Executive dysfunction is common in childhood-onset systemic lupus erythematosus (cSLE). Com-
prehensive neuropsychological assessments use both performance-based measures and standardized questionnaires,
capturing different cognitive constructs. However, comprehensive assessments are time-consuming, resource-intensive,
and often inaccessible. Standardized questionnaires measuring self-rated daily executive function (EF), are brief and easy
to administer, with potential clinical utility to identify patients needing comprehensive assessment. The study aimed to exam-
ine associations between performance-based measures and self-rating of daily EF in youth with cSLE.

Methods: This cross-sectional study analyzed prospectively collected data from cSLE patients (meeting ACR 1997 or
SLICC classification criteria) aged 11-17 years recruited from an outpatient Lupus Clinic from January 2020–December
2023, and age and sex-matched healthy controls. Participants completed the Behaviour Rating Inventory of Executive
Function 2nd Edition Self-Report Form (BRIEF-2-SR) assessing daily EF measured by the General Executive Composite
(GEC), Behavior Regulation Index (BRI), Cognitive Regulation Index (CRI), and Emotion Regulation Index (ERI). The Delis-
Kaplan Executive Function System (D-KEFS) Color-Word Interference Test (CWIT), a performance-based measure,
assessed information processing speed (Colour Naming, Word Reading), cognitive inhibition and flexibility (Inhibition, Inhibi-
tion/Switching). Correlations were calculated between the BRIEF-2-SR summary scores (GEC, BRI, CRI, and ERI) and
scaled scores for performance in the four tasks of the D-KEFS CWIT. Mann-Whitney U tests were used to examine group
differences in scores.

Results: There was a total of 58 cSLE participants (84% female; mean age=15.3y ± SD 1.7) and 47 controls (83% female;
mean age=14.9y ± SD 1.9) (Table1). For cSLE participants, worse performance-based scores for cognitive inhibition and
flexibility showed statistically significantly correlations with worse self-rated daily EF scores for the GEC, BRI, and ERI
(Figure 1). For controls, worse scores for cognitive inhibition and flexibility correlated with worse self-rated daily EF scores
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Figure 1: Spearman Rho correlation matrices depicting the associations between BRIEF-2-SR (higher scores indicating worse executive function)
and D-KEFS (lower scores indicating worse executive function) measures for childhood-onset systemic lupus erythematosus (cSLE) participants
and controls. * Denotes significance (p < 0.05)
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for GEC and CRI (Figure 1). Performance-based processing speed scores were not significantly associated with the
BRIEF-2 scores in either group. No significant differences were found between cSLE and controls across BRIEF-
2-SR indices. On the D-KEFS, cSLE participants displayed significantly poorer performance on Color Naming (U =
1027, p = 0.022), Inhibition (U = 1027, p = 0.021), and Inhibition/Switching (U = 1049, p = 0.030) compared to
controls.

Conclusion: Youth with cSLE in this cohort had worse performance-based EF measures compared to controls.
Performance-based scores for cognitive inhibition and flexibility correlated with self-rated daily EF scores in both groups,
but more consistently across indices in the cSLE group. Further study is needed to determine the utility of questionnaires
for self-rated daily EF as efficient screening tools to identify cSLE patients needing comprehensive neuropsychological
assessment.

Disclosure: T. El Tal: None; J. Jaffan: None; J. Ledochowski: None; L. Boulard: None; O. Mwizerwa: None;
B. Zapparoli: None; S. Mossad: None; V. Lishak: None; I. Mohamed: None; J. Law: None; L. Ng: None; P. Moaf:
None; A. Jeyanathan: None; A. Davis: None; L. Hiraki: Janssen, 2; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche,
5, SOBI, 5; A. Danguecan: None; A. Knight: Pfizer, 6.

Abstract Number: 1275

Implementing Integrated Mental Health Care in a Juvenile Myositis Clinic:
A One-Year Review

Luana Flores Pereira1, Louise Boulard2, Kayla M. Baker3, Audrey Bell-Peter4, Vanessa Carbone3, Brian Feldman5, Jayne
MacMahon6, Valerio Maniscalco7, Jo-Anne Marcuz8, Tanya Slater4, Kristi Whitney4, Y. Ingrid Goh3 and Andrea Knight9,
1Neurosciences and Mental Health Program, SickKids Research Institute, Toronto, ON, Canada, 2Neurosciences and
Mental Health Program, SickKids Research Institute; The Division of Rheumatology, The Hospital for Sick Children,
Toronto, ON, Canada, 3Division of Rheumatology, The Hospital for Sick Children; Child Health Evaluative Sciences,
SickKids Research Institute, Toronto, ON, Canada, 4Division of Rheumatology, The Hospital for Sick Children, Toronto,
ON, Canada, 5Division of Rheumatology, The Hospital for Sick Children; Departments of Pediatrics andMedicine, Faculty
of Medicine; The Institute for Health Policy, Management and Evaluation, Dalla Lana School of Public Health, University
of Toronto, Toronto, ON, Canada, 6Division of Rheumatology, The Hospital for Sick Children; Department of Pediatrics,
Temerty Faculty of Medicine, University of Toronto; Child Health Evaluative Sciences, SickKids Research Institute,
Toronto, ON, Canada, 7Rheumatology Unit, ERN-ReCONNET Center, Meyer Children Hospital IRCCS; Department of
Pediatrics, Santo Stefano Hospital, Florence, Italy, 8Division on Rheumatology, The Hospital for Sick Children;
Department of Rehabilitation Services, The Hospital for Sick Children, Toronto, ON, Canada, 9Division of Rheumatology,
The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research Institute; Department of
Paediatrics, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile myositis (JM) patients experience a high burden of emotional distress, yet mental health
(MH) care is not typically integrated into standard clinical practices. Unaddressed MH issues can adversely affect patients’
quality of life and disease outcomes. As part of a quality improvement initiative to implement MH screening and integrated,
onsite social work (SW) within the SickKids JM clinic, this study aimed to 1) investigate the relationship between patient/
parent and physician global assessments (PPGA and PGA) and patients’MH screens, and 2) describe the outcomes of inte-
grated SW support for JM patients.
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Methods: We screened JM patients at clinic visits from January 2023-2024 using parent proxy Pediatric Symptom
Checklist-17 (PSC-17) for ages 5-11 years, and the Patient Health Questionnaire-9 (PHQ-9) and General Anxiety
Disorder-7 (GAD-7) for ages 12-18 years. Patients with positive screens, total score above established cutoffs, were offered
a real-time SW referral, including same-day introduction and an initial SW session scheduled within a week. PPGA and PGA
scores were routinely collected during visits. The relationship between global scores and baseline MH screening scores was
analyzed using Mann-Whitney U test. We used descriptive statistics to tabulate screening data and qualitatively character-
ized SW activities including MH issues addressed and interventions provided.

Results: MH screens were completed for 67 patients, with 46 females (69%) and a mean age of 12.4 years (SD=3.3). Sev-
enteen patients (25%) screened positive at baseline (Figure 1), including three reporting passive suicidal ideation. Higher
PPGA was significantly associated with positive PHQ-9 screens (U=65.0 p=0.016). No significant associations were
observed between any positive MH screens and PGA (Table 1). Of the 17 patients with positive screens, 6 (35%) accepted
SW referrals. Comparing those accepting to those declining referrals, the median age was 15.6 (IQR=3.2) vs 13.5 (IQR=2.7)
years, and symptom severity was similar with 33% vs 27% having moderate/severe scores (Figure 1). Over the one year,

Figure 1. Flow chart of screening JM patients for mental health and referring patients to a social worker at baseline as applicable. Patients seen in
JM clinic included 58 patients with juvenile myositis, 6 patients with scleroderma, and 3 patients with overlap syndromes. On the PHQ-9 and
GAD-7, screens were positive if scores were higher than 4; on the PSC-17, screens were positive if scores were higher than 15. On the PHQ-9,
positive scores were interpreted as follows: 5-9 (mild), 10-14 (moderate), 15-19 (moderately severe) and 20-27 (severe). On the GAD-7, positive
scores were interpreted as follows: 5-9 (mild), 10-14 (moderate) and 15-21 (severe). One patient with a mild score was not offered a referral by cli-
nicians who determined the need for a referral to be assessed at follow-up.
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24 1-hour sessions were conducted amongst the 6 referred patients. Patients reported their MH being affected by disease-
related issues and other external stressors (Figure 2). Psychoeducation and counseling interventions tailored to patients’
needs were provided during sessions. Over the one-year period, patients successfully implemented learned skills and all
but one concluded their sessions due to improved MH.

Conclusion: We successfully implemented and sustained a MH screening program with integrated SW intervention in the
SickKids JM clinic. While PPGA may help identify prevalent MH symptoms, PGA alone may not reflect concerns, underscor-
ing the need for routine MH screening in the JM population. Although only a small number of patients accepted referrals to

Figure 2. Mental health issues and corresponding outcomes identified during social work sessions.
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integrated SW, sessions allowed patients to access appropriate interventions, and for the majority, improved their MH. The
limited acceptance rate, predominantly by younger patients, highlights the need for enhanced psychoeducation to fully inte-
grate MH care into routine clinic practices.

Disclosure: L. Flores Pereira: None; L. Boulard: None; K. Baker: None; A. Bell-Peter: None; V. Carbone: None;
B. Feldman: None; J. MacMahon: None; V. Maniscalco: None; J. Marcuz: None; T. Slater: None; K. Whitney: None;
Y. Goh: Pfizer, 5; A. Knight: Pfizer, 6.

Abstract Number: 1276

Therapeutic Drug Monitoring (TDM) of Rituximab to Predict Early B-Cell
Repopulation in Children

Rana Alsulami1, Bindiya Chugani2, Joley Johnstone2, Ann Yeh2, Floris Loeff3, Linda Hiraki2, Andrea Knight4, Deborah
Levy2 and Ruud Verstegen2, 1University of Toronto, Toronto, ON, Canada, 2The Hospital for Sick Children, Toronto, ON,
Canada, 3Sanquin Diagnostic Services, Amsterdam, Netherlands, 4Division of Rheumatology, The Hospital for Sick
Children; Neurosciences and Mental Health, SickKids Research Institute; Department of Paediatrics, University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab is increasingly used in pediatric inflammatory diseases, with dosing extrapolated from
adult data due to a lack of pediatric-specific pharmacokinetic (PK) information. Children are more likely to have early B-cell
repopulation, requiring redosing as early as 3 months after the last infusion. Therapeutic drug monitoring (TDM) is an
approach where drug-level measurements guide pharmacotherapeutic decisions. This study evaluates whether individual-
ized TDM can predict when redosing of rituximab is required, given the known minimal therapeutic rituximab concentration
of �0.5 ug/mL.

Methods: All children with inflammatory disease receiving induction or maintenance rituximab at our institution between
November 2021-November 2023 were eligible for participation. Following informed consent, blood samples for rituximab
concentrations, anti-rituximab antibodies and CD19+ B-lymphocyte counts were collected with routine clinical blood work
at random time points. Drug concentrations were determined by sandwich enzyme-linked immunosorbent assay (ELISA;
Sanquin Diagnostic Services, The Netherlands). The first two baseline rituximab concentration measurements ( >1 month
apart) were used to calculate the half-life and predict future drug concentrations based on the exponential decay principle.

Table 1. Mann-Whitney U test examining PPGA and PGA scores by positive MH screen status.
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Drug levels and calculations were shown in a graphical manner using R/GGPLOT2. Measured serum drug concentrations
from follow-up samples were compared to the predicted values by calculating the absolute error (absolute error = predicted
– measured).

Results:We enrolled 10 participants (7 female; median age of 14.0 years [range 6.3-17.0]), with neuroinflammatory disease
(n=4), ANCA-associated vasculitis (n=4) or childhood-onset SLE (n=2). Figure 1 shows an example graphical output of the
analysis. The median half-life was 2.6 (range 1.8-3.5) weeks. A total of 40 samples were collected (median 4/patient, range
3-6). The median time between collection of the last baseline sample and follow-up samples used to determine the reliability
of the predictions was 8.6 weeks (range 4-16.9).

Example of the graphical output for a representative patient showing rituximab administration (arrow), measured rituximab serum concentrations
(black circles), predicted rituximab serum concentrations (dashed line), and absolute CD19+ B-cell count (blue circles).

The predicted and measured values (n=20) were compared and an absolute error was calculated showing a minimal overestimation of the predic-
tions that is stable over the range of serum drug concentrations observed in this study.

2601

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



The median absolute error was -0.12 ug/mL with an interquartile range of -0.02 – 0.28, showing a slight overestimation of
the predictions. The absolute error remained stable over the range of drug concentrations (Figure 2) and time between base-
line and follow-up samples (Figure 3).

B-cell repopulation was seen in 3 participants at a rituximab concentration of < 0.3 ug/mL, consistent with previous reports.
The remaining participants were either re-treated with rituximab before repopulation, or additional samples were unavailable.
Anti-drug antibodies were detected in 1 individual, resulting in a shorter half-life (1.8 weeks).

Conclusion: The study showed a minimal deviation between measured and predicted rituximab concentrations. This allows
us to predict when individuals will achieve subtherapeutic rituximab levels which can help determine when to re-treat with
rituximab and quantify an individualized wash-out period when needed. The data obtained will be used to build a population
PK model to further understand the PK variations observed in participants.

Disclosure: R. Alsulami: None; B. Chugani: None; J. Johnstone: None; A. Yeh: Alexion, 12, site PI clinical trial, Bio-
gen, 5, horizon, 12, site PI clinical trial, Roche, 12, clinical trial site PI; F. Loeff: None; L. Hiraki: Janssen, 2;
A. Knight: Pfizer, 6; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; R. Verstegen: Abbvie, 2.

Abstract Number: 1277

"Why Did You Choose That Score?" – Associations Between Patient Global
Assessment Scores andMental Health in Patients with Juvenile Idiopathic
Arthritis and Systemic Lupus Erythematosus

Inna Powers1, Sonja Ziniel2, Jeanelle Sheeder3, Jessica Bloom4 and Brian Pitts1, 1University of Colorado School of
Medicine, Children’s Hospital Colorado, Aurora, CO, 2University of Colorado School of Medicine, Aurora, CO, 3University
of Colorado School of Medicine, Department of Obstetrics and Gynecology, Aurora, CO, 4University of Colorado,
Denver, CO
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The predicted and measured values (n=20) were compared, and an absolute error was calculated. The data is displayed in relation to the time that
had passed following collection of the second sample, as this started the predictions. As shown, the absolute error remains stable up to 17 weeks
after performing the prediction.
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Background/Purpose: Rheumatic disease in childhood significantly alters a child’s quality of life. The patient global assess-
ment (PGA) score is a clinical and research tool that measures the impact of disease on a patient’s quality of life on a scale of
0 (no impact) to 10 (high impact). Rheumatologists apply these scores in real time to aid in clinical management. Previous
studies have shown a discrepancy between the PGA and objective disease activity measures. This study aims to explore
patients’ self-reported reasons for their PGA score, and the role of anxiety and depression in particular.

Methods: This is a cross-sectional, single-center, survey-based study. A total of 71 patients 12-18 years old with JIA or SLE
were recruited and administered a survey including the PGA, Patient Health Questionnaire-9 (PHQ9) and Screen for Child-
hood Anxiety Related Disorders (SCARED). A follow up survey was sent four weeks after initial screening to request feed-
back on the shared materials and assess patient comfort in the screening process. Associations with high (≥3) and low (<
3) PGA scores and mental health scores and reasons for selecting a PGA were analyzed using appropriate nonparametric
tests. A Spearman correlation coefficient was calculated to look at the relationship of the PGA to other variables.
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Results: Seventy-one patients were enrolled during the study period. Twenty-seven patients had clinically significant symp-
toms of anxiety and 16 had moderate or worse depression. 54.9% of all patients self-indicated feeling anxious, stressed or
sad as a reason for their chosen PGA score. Patients with PHQ9≥10 or SCARED≥25 were more likely to select those rea-
sons for their PGA than those with lower/negative PHQ9/SCARED screener scores. In contrast, patients with clinically active
disease were more likely to attribute swollen joints and inability to participate in sports to their PGA. Those with significant
depression had a higher median PGA score of 4.5 (2.5-7, p = 0.009), than those without depression. Most patients (87%)
who responded to a feedback survey felt that it was somewhat or very helpful to get resources about mental health in rheu-
matology clinic and 95.7% felt that it was helpful to talk to their rheumatologist about emotions and mood.

Conclusion: Anxiety and depression influence how many children with rheumatic disease view the impact of their disease
on their quality of life. Patients with clinically significant symptoms of depression and anxiety were more likely to have higher
PGA scores and attribute their PGA score to trouble sleeping, feeling stressed about their disease, feeling anxious, feeling
sad/depressed, having to take too many medications, and inability to participate in sports/activities than patients without
anxiety, reporting a worse experience of their rheumatic disease, regardless of disease activity. These are important factors
to consider when applying PGA scores in research studies. Moving forward, the community must develop efficient ways to
better understand the reason behind a child’s PGA score within the rheumatology clinic setting.

Disclosure: I. Powers: None; S. Ziniel: None; J. Sheeder: None; J. Bloom: None; B. Pitts: None.

Abstract Number: 1278

The Effects of Fatigue on Self-Reported Mental and Physical Health in
Childhood-Onset Systemic Lupus Erythematosus: A Cross-Sectional Study

Hunter Hogarth1, Jida Jaffan1, Tala El Tal2, Oscar Mwizerwa1, Asha Jeyanathan1, Ibrahim Mohamed3, Lawrence Ng4,
Paris Moaf5, Joanna Law5, Louise Boulard6, Ashley Danguecan7, Adrienne Davis8, Linda Hiraki4, Deborah Levy4 and
Andrea Knight9, 1The Hospital for Sick Children, Division of Rheumatology, Department of Paediatrics, University of
Toronto, The Hospital for Sick Children, Neurosciences and Mental Health, Research Institute, Toronto, ON, Canada,
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2The Hospital For Sick Children & Children’s Hospital of Eastern Ontario (CHEO), Ottawa, ON, The Hospital for Sick
Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 3The
Hospital for Sick Children, Neurosciences and Mental Health, Research Institute, Toronto, ON, Canada, 4The Hospital for
Sick Children, Toronto, ON, Canada, 5The Hospital for Sick Children, Division of Rheumatology, Department of
Paediatrics, University of Toronto, Toronto, ON, Canada, 6Neurosciences andMental Health Program, SickKids Research
Institute; The Division of Rheumatology, The Hospital for Sick Children, Toronto, ON, Canada, 7The Hospital for Sick
Children, Department of Psychology, University of Toronto, Toronto, ON, Canada, 8Division of Pediatric Emergency
Medicine, Department of Pediatrics, Hospital for Sick Children and University of Toronto, Toronto, ON, Canada, 9Division
of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research Institute;
Department of Paediatrics, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fatigue is a prevalent and distressing symptom in childhood-onset systemic lupus erythematosus
(cSLE), affecting up to 74% of patients with potential for adverse effects on daily functioning and quality of life. Despite its
prevalence, there remains limited understanding of the impact of fatigue on mental and physical health outcomes for youth
with cSLE. This study aimed to examine: 1) fatigue levels in youth with cSLE compared to healthy controls, 2) the relationship
between fatigue and health outcomes (both mental and physical) in youth with cSLE.

Methods: This cross-sectional study analyzed prospectively collected data from a cohort of youth aged 10-17 years old
meeting the ACR-1997 or SLICC classification criteria for SLE. Healthy controls were matched by age and sex. Participants
completed the Patient-Reported Outcomes Measurement Information System (PROMIS)-37 Pediatric Profile, assessing
fatigue levels, as well as mental (anxiety, depressive symptoms, and peer relationships) and physical health outcomes (pain
interference, physical function mobility). Additional physical health outcomes specific to cSLE were SLEDAI and disease

Table 1: Demographics, patient-reported outcomes and disease characteristics.
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damage scores abstracted from themedical chart. We comparedmean PROMIS T-scores for fatigue between groups using
a Mann-Whitney U test. Spearman’s rank correlation examined associations between fatigue levels and the mental and
physical health outcomes.

Results: Fifty-seven cSLE patients (mean age 15.04 ± SD 1.83 years, 85.97% female), and 46 non-cSLE controls were
included in the study (Table 1). cSLE patients exhibited significantly higher fatigue scores compared to controls (PROMIS
T-Score =50 vs 42, p=0.002, Figure 1). In the cSLE and control groups, statistically significant correlations were observed
between heightened fatigue and mental health outcomes of anxiety and depressive symptoms (Figure 2). Fatigue was mod-
erately negatively correlated with peer relationships in controls, but not in cSLE patients. For physical health outcomes in
both groups, fatigue showed a statistically significant correlation with pain interference and negatively correlated with phys-
ical function mobility, stronger in the cSLE group (Figure 2).

Figure 1: Boxplot depicting the differences in fatigue scores between cSLE patients and healthy controls.

Figure 2: Correlation matrices depicting the associations between various health measures in (a) childhood-onset systemic lupus erythematosus
(cSLE) patients and (b) healthy controls. Each cell represents a Spearman’s correlation coefficient between the corresponding variables. * denotes
P<0.05 and ** denotes P<0.01.
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Conclusion: In this cSLE cohort, self-reported fatigue levels were higher than age and sex matched healthy peers. These
results indicate that fatigue is not only prevalent in cSLE patients but also significantly associated with various aspects of
mental and physical health. While the associations were similar to those in controls, the stronger correlations observed in
cSLE patients indicate that fatigue may have greater adverse impact on patients’ overall well-being and quality of life relative
to their healthy peers. Future analyses will explore the role of modifiable risk factors (depression, anxiety, pain, and physical
function) as well as other contributors to fatigue in cSLE, to guide potential interventions and assist in improving the quality of
life for those living with cSLE.

Disclosure: H. Hogarth: None; J. Jaffan: None; T. El Tal: None; O. Mwizerwa: None; A. Jeyanathan: None;
I. Mohamed: None; L. Ng: None; P. Moaf: None; J. Law: None; L. Boulard: None; A. Danguecan: None; A. Davis:
None; L. Hiraki: Janssen, 2; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; A. Knight: Pfizer, 6.

Abstract Number: 1279

Cerebrovascular Accidents in Pediatric and Adult Systemic Lupus
Erythematosus: A Comparison of Epidemiology and Outcomes

Ekemini Ogbu1, Jareen Meinzen-Derr2, Michael Wagner2, Rashmi Sahay2, Dhriti Sharma2, J Michael Taylor2, Sudhakar
Vadivelu3, Mekibib Altaye2 and hermine brunner1, 1Cincinnati Children’s Hospital Medical Center, University of
Cincinnati College of Medicine, Cincinnati, OH, 2Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 3University
of Cincinnati College of Medicine, Cincinnati, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cerebrovascular accidents (CVA) are one of the most devastating neurologic manifestations of
childhood-onset systemic lupus erythematosus (cSLE). The spectrum of CVA in cSLE (CVAcSLE) includes thromboembolic,
ischemic, and hemorrhagic events. Despite the severity and potentially disabling effects of CVA, large epidemiologic studies
are lacking. Studies of adult-onset systemic lupus erythematosus (aSLE) suggest higher CVA severity and poorer outcomes
with aSLE compared to other adults with CVA. Comparative studies on CVA in aSLE and cSLE are lacking. Thus, the pur-
pose of this study was to understand the epidemiology of CVAcSLE, and compare CVA outcomes between cSLE and aSLE.

Methods: This retrospective cohort study utilized de-identified data over a 20-year period from an international federated
real-world patient database (TriNetX). We included all patients with ICD-9 and/or ICD-10 codes corresponding to SLE.
The TriNetX database automatically excludes patients greater than 90 years old to maintain confidentiality of the patients.
We defined cSLE and aSLE as patients aged ≤ 18 years and ≥ 19 years respectively at the first recorded ICD code corre-
sponding to SLE. We defined CVA as the presence of ICD-9 and/or ICD-10 codes corresponding to transient ischemic
attack and/or CVA.

Results: Of the 112, 081, 954 patients in the TriNetX cohort, 21803 (0.02%) patients had SLE. Most patients with SLE were
female (86%), White (66%) and non-Hispanic (89%) (Table 1). The prevalence of SLE was highest in the United States South
compared to other regions (Table 1). The prevalence of CVA was 19% (n = 4123) in SLE patients overall, 8% (n = 30) in cSLE
and 19% (n = 4093) in aSLE. In both cSLE and aSLE, the prevalence of CVA was highest in White patients followed by Black
and other races; and also higher in non-Hispanic versus Hispanic patients. There was no significant difference in CVA prev-
alence by sex in both cSLE and aSLE. The odds of having CVA in aSLE was higher than in cSLE [OR 2.90; 95% CI (2.00,
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4.21)]. The significantly higher risk in aSLE versus cSLE remained even after adjusting for age, sex, and race [OR 2.19; 95%
CI (1.42 – 3.37)]. The risk of CVA was higher in females versus males [OR 1.16; 95%CI (1.05, 1.29)]. There was no significant
difference in the 90-day readmission rate following CVA in cSLE compared to aSLE.

Conclusion: cSLE is associated with a high risk of CVA as 1 out of 12 children with cSLE will develop a CVA. Given that
aSLE patients with CVA have a higher risk of CVA recurrence, and poorer outcomes compared to other non-SLE adults with
CVA, further studies are needed on CVA risk factors and longer-term outcomes in cSLE.

Disclosure: E. Ogbu: None; J. Meinzen-Derr: None;M.Wagner: None;R. Sahay: None;D. Sharma: None; J. Taylor:
None; S. Vadivelu: None; M. Altaye: None; h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen,
2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD
Serono, 2, F. Hoffmann-La Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen,
2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm,
2, Sanofi, 2, UCB, 2.

Abstract Number: 1280

Abnormal Cortical Gyrification Patterns in Adolescents with Childhood-
onset SLE: Early Associations with Perceived Fatigue

Diana Valdes Cabrera1, Tala El Tal2, Santiago Arciniegas1, Oscar Mwizerwa3, Asha Jeyanathan3, Lawrence Ng1, Paris
Moaf1, Joanna Law4, Sarah Mossad5, Birgit Ertl-Wagner1, Ann Yeh1, Helen Branson1, Adrienne Davis6, Linda Hiraki1,
Deborah Levy1, Busi Zapparoli7, Ashley Danguecan8 and Andrea Knight9, 1The Hospital for Sick Children, Toronto, ON,
Canada, 2The Hospital For Sick Children & Children’s Hospital of Eastern Ontario (CHEO), Ottawa, ON, The Hospital for
Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 3The
Hospital for Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, The Hospital for

Table 1: Comparison of Study Cohort Characteristics
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Sick Children, Neurosciences and Mental Health, Research Institute, Toronto, ON, Canada, 4The Hospital for Sick
Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 5Hospital
for Sick Children, Toronto, ON, Canada, 6Division of Pediatric Emergency Medicine, Department of Pediatrics, Hospital
for Sick Children and University of Toronto, Toronto, ON, Canada, 7The Hospital for Sick Children, Etobicoke, ON,
Canada, 8The Hospital for Sick Children, Department of Psychology, University of Toronto, Toronto, ON, Canada,
9Division of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research
Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1: Demographics and Clinical Characteristics of cSLE and HC groups. Higher PROMIS-Fatigue and GEC-BRIEF-2 scores mean greater
fatigue / executive dysfunction. Thresholds were 1.5 SD above the normative mean. One cSLE participant was diagnosed with NPSLE.

Figure 1: cSLE versus HC brain regional group differences in local gyrification index (LGI, family-wise error corrected p<0.05). Higher LGI was
observed in 26 significant clusters spanning widespread bilateral areas of the frontal cortex, mostly medial frontal regions (clusters A and B), and
in the temporal cortex (cluster C) of adolescents with cSLE when compared to HC.
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Background/Purpose: Fatigue and brain fog are early complaints in adolescents with childhood-onset SLE (cSLE), who
experience disease onset during a critical period of brain development. The typical neurodevelopmental process of folding
or ‘gyrification’ of the cerebral cortex peaks during toddlerhood and decreases across puberty. Cortical folding patterns,
as measured by the local gyrification index (LGI), may be altered in neurological disorders with childhood onset, such as
autism, and related to neurodevelopmental pathology and cognitive and behavioral impairments, including executive dys-
function, fatigue, and depression. However, this metric has not yet been evaluated in cSLE cohorts. We aimed to
(i) evaluate differences in LGI between adolescents with cSLE and healthy peers; and (ii) examine the relationship between
LGI and fatigue while controlling for executive function.

Methods: T1-weighted MRI was cross-sectionally acquired at 3T from 53 youth with cSLE according to the ACR, SLICC or
EULAR classification criteria, and 41 age/sex-matched healthy controls (HC) aged 11-17 years. Fatigue and executive dys-
function were self-reported from the Patient Reported Outcomes Measurement Information System (PROMIS) and the

Figure 2: Regional local gyrification index (LGI) and fatigue associations in cSLE and HC cohorts (family-wise error corrected p<0.05). For both groups,
higher fatigue was associated with lower LGI in clusters partially overlapping central/inferior frontal regions (purple lens). On the contrary, for lateral occip-
ital regions, higher fatigue correlated with lower LGI in cSLE, while the inverse association (higher LGI) was observed in the HC group (cyan lens).

2610

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Behavior Rating Inventory of Executive Function (BRIEF-2, Global Executive Composite - GEC) assessment. LGI between-
group differences across the whole brain cortex were calculated in Freesurfer with vertex-wise General Linear Models, con-
trolling for age, sex, and surface area. Associations between LGI and fatigue were evaluated with regression analyses
adjusted for age, education level, and GEC scores. Family-wise corrections for multiple comparisons were performed with
permutation testing (10,000 permutations; p< 0.05, two-tailed).

Results: cSLE and HC groups displayed comparable age/sex distributions and GEC scores. When compared to controls,
participants with cSLE exhibited higher fatigue (Table 1); and fatigue correlated with higher executive dysfunction in both
cohorts (r=0.39-0.45, p< 0.01). Group analyses revealed higher LGI in 26 clusters spanning widespread bilateral regions
of the frontal (clusters A and B) and temporal (cluster C) cortices in adolescents with cSLE when compared to HC (Fig. 1).
For both groups, higher fatigue associated with lower LGI in clusters partially overlapping central/inferior frontal regions
(Fig. 2). For lateral occipital regions, higher fatigue correlated with lower LGI in cSLE, while the inverse association (higher
LGI) was observed in the HC group (Fig. 2).

Conclusion: Patients with cSLE exhibited higher fatigue levels and increased gyrification in frontotemporal regions com-
pared to HC, suggesting atypical morphological brain development. Both cSLE and control groups showed shared relation-
ships between fatigue and LGI in frontotemporal regions, and distinct relationships in occipital regions after adjusting for
executive function. Given the neurophysiological links to mental fatigue in these regions, further longitudinal studies are
needed to determine if abnormal gyrification is an early compensatory mechanism in response to SLE pathology or a driver
of fatigue.

Disclosure: D. Valdes Cabrera: None; T. El Tal: None; S. Arciniegas: None; O. Mwizerwa: None; A. Jeyanathan:
None; L. Ng: None; P. Moaf: None; J. Law: None; S. Mossad: None; B. Ertl-Wagner: Bayer Healthcare, 5, Siemens
Healthineers, 3; A. Yeh: Alexion, 12, site PI clinical trial, Biogen, 5, horizon, 12, site PI clinical trial, Roche, 12, clinical
trial site PI; H. Branson: None; A. Davis: None; L. Hiraki: Janssen, 2; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche,
5, SOBI, 5; B. Zapparoli: None; A. Danguecan: None; A. Knight: Pfizer, 6.

Abstract Number: 1281

The Brazilian Registry of Juvenile Dermatomyositis: Relationship
Between Ultraviolet Radiation and Laboratory Markers of Juvenile
Dermatomyositis in a Tropical Country

Beatriz Carneiro1, Adriana Elias2, Claudia Saad-Magalhaes3, Erick Kill2, Sylvia Farhat2, Teresa Robazzi4, Ana Julia
Moraes5, Sheila Oliveira6, Luciana Carvalho7, Taciana Fernandes3, Carlos Rabello8, Maria Teresa Terreri9, Silvana
Sacchetti10, Simone Appenzeller11, Clovis Silva12, Claudio Len13, Darcisio Antonio14, Iloite Scheibel15, Melissa Fraga16,
Marcia Bandeira17, Andre Cavalcante18, Ana Paula Vecchi19, Roberto Marini20, Flavio Sztajnbok21, Nadia Aikawa22,
lucia Maria Campos2, Katia Kozu2 and Maria Paula Ribeiro2, 1University of São Paulo, São Paulo, SP, Brazil,
2University of Sao Paulo, São Paulo, SP, 3São Paulo State University, Botucatu, 4University of Bahia, Salvador, 5Para
Federal University, Belém do Par�a, 6Rio de Janeiro Federal University, Rio de Janeiro, Brazil, 7University of São Paulo
(Ribeirao Preto), Ribeirao Preto, 8Albert Sabin Children’s Hospital, Fortaleza, 9UNIFESP, São Paulo, SP, Brazil, 10Santa
Casa Medical School, São Paulo, SP, Brazil, 11Unicamp, Campinas, SP, Brazil, 12Rheumatology Division and Pediatric
Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São Paulo,
SP, Brazil, 13Federal University of Sao Paulo, São Paulo, SP, 14São Paulo State University, Botucatu, SP, Brazil,
15Conceição’s Hospital of Porto Alegre, Porto Alegre, 16Universidade Federal de São Paulo, São Paulo, SP, Brazil,
17Pequeno Principe Hospital, Curitiba, 18Pernambuco Federal University, Recife, 19Children’s Hospital of Goiania,
Goiânia, 20Campinas State University, Campinas, 21UFRJ/UERJ, SAO PAULO, Brazil, 22Rheumatology Division and
Pediatric Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de São Paulo,
São Paulo, SP, Brazil

2611

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultraviolet (UV) waves are risk factors for juvenile dermatomyositis (JDM), when compared to other
types of myositis without skin involvement. Patients with JDM have photosensitive lesions that can result in increased dis-
ease activity from varying sun exposure. Rider, L. et al. (2020) demonstrated the relationship between UV exposure and
the risk of developing DM in adults, with individual sun exposure being a risk factor for DM. Therefore, the objective of this
study is to evaluate the individual sun exposure of Brazilian children and adolescents before the diagnosis of JDM and the
relationship with laboratory and functional parameters.

Methods: A national registry was set up, enrolling new onset JDM cases in 18 hospitals during 3-years (2015-2018) in 12 dif-
ferent Brazilian states (Figure 1). Laboratory tests (CK, ALT, AST, aldolase, LDH, PCR, ESR), the number of immunosup-
pressive medications and functional tests: Childhood Myositis Assessment Scale (CMAS); Disease Activity Score (DAS)
and Manual Muscle Testing (MMT) were correlated with UV radiation levels from data of National Aeronautics and Space
Administration (NASA) UV waves at the time of JDM symptoms (Figure 2).

Figure 1. Geographic distribution of JDM cases in Brazil

Figure 2. Geographic distribution of UV radiation in Brazil
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Results: Ninety-six (96) children and adolescents with a median age of 10 years were evaluated, and the majority of patients
(59.37%) were in areas with a moderate UV radiation, 20.83% in areas of very high UV radiation and 19.79% in high UV radi-
ation areas. No patient included in the study came from areas of predominant low UV radiation throughout the year. In the
correlation analysis between UV rates and clinical and laboratory variables, based on the Kruskal-Wallis test, there was sta-
tistical relevance between the UV rates and CK levels at the time of onset of JDM symptoms. The median CK in the group
with mild UV incidence was 130 IU/ml; in moderate UV group was 590 IU/ml; in high UV group was 186 IU/ml and very high
UV group was 6612 IU/ml, with p=0.035. There was also statistical relevance with p= 0.006 in the correlation between UV
rates and ALT levels, with the median of the mild UV group of 24.56 IU/ml; moderate UV group of 80 IU/ml; high UV group
of 40 IU/ml and very high UV group of 435 IU/ml. There was no statistical relevance in the correlations between UV radiation
and AST, DHL, aldolase, CRP and ESR. There was also no statistical relevance in the correlation between UV rays and
CMAS, DAS, MMT and the number of immunosuppressive medications in use.

Conclusion: This preliminary analysis of a JDM registry in a tropical country demonstrated an association between CK
and ALT levels in regions with greater exposure to UV rays, showing that in regions with higher UV levels there were
higher rates of these laboratory markers. These quantitative tools indicate greater disease activity in JDM, therefore in
regions with greater UV radiation there were higher levels of CK and ALT at the onset of JDM symptoms. These tests
are easy to perform, so they can be good markers of JDM activity in a country with few resources and limited access
to other diagnostic tools.

Disclosure: B. Carneiro: None; A. Elias: None; C. Saad-Magalhaes: None; E. Kill: None; S. Farhat: None;
T. Robazzi: None; A. Moraes: None; S. Oliveira: None; L. Carvalho: None; T. Fernandes: None; C. Rabello: None;
M. Terreri: None; S. Sacchetti: None; S. Appenzeller: None; C. Silva: GlaxoSmithKlein(GSK), 5; C. Len: None;
D. Antonio: None; I. Scheibel: None; M. Fraga: None; M. Bandeira: None; A. Cavalcante: None; A. Vecchi: None;
R. Marini: None; F. Sztajnbok: None; N. Aikawa: GlaxoSmithKlein(GSK), 5; l. Campos: None; K. Kozu: None;
M. Ribeiro: None.

Abstract Number: 1282

Investigating the Genetics of Depression and Anxiety in Children and
Adolescents with and Without Systemic Lupus Erythematosus

Indrani Das1, Nicholas Gold2, Christie Burton1, Jennifer Crosbie1, JingJing Cao1, Daniela Dominguez1, Sefi Kronenberg3,
Lawrence Ng2, Alene Toulany1, Hiu-Ki Rachel Tran1, Gwyneth Zai4, Andrea Knight5 and Linda Hiraki2, 1The Hospital for
Sick Children, Toronto, Canada, 2The Hospital for Sick Children, Toronto, ON, Canada, 3Holland-Bloorview Kids
Rehabilitation Hospital., Toronto, Canada, 4Centre for Addiction and Mental Health, Toronto, Canada, 5Division of
Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research Institute;
Department of Paediatrics, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with childhood-onset systemic lupus erythematosus (cSLE) have a higher prevalence of
depression and anxiety compared to healthy peers. Patients with cSLE also have a 10% greater risk of major depressive dis-
order (MDD) compared to those with adult-onset SLE (39% vs. 29%). Genetics plays a role in mood disorders and SLE sus-
ceptibility. Genome-wide association studies (GWAS) have identified >100 genetic risk variants for depression, as well as for
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SLE. The cumulative effects of these variants can be combined into polygenic risk scores (PRS). Our study aims to test the
association between depression and genetic risk variants for (1) SLE and (2) MDD in a multiethnic cohort of children and ado-
lescents with SLE.

Categorical variables are represented by n (%) and continuous variables are represented by median (IQR). Ancestry is reported in n= 422. Admixed
category represents patients who had <80% single ancestral proportion. Three patients with lupus nephritis did not have biopsies and were not
classified in subclasses.

Multivariable logistic regressions were adjusted for sex and 5 PCs. Multivariable (with NPSLE) denotes the sensitivity analysis in which NPSLE was
added as an additional covariate. SLE: systemic lupus erythematosus, HLA: human leukocyte antigens, MDD: major depressive disorder; NPSLE:
neuropsychiatric systemic lupus erythematosus; PRS: polygenic risk score.
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Methods: We included patients followed in the SickKids Lupus clinic from January 1, 2000, to December 31, 2023. All
patients met ≥4 American College of Rheumatology (ACR) and/or Systemic Lupus International Collaborative Clinics
(SLICC) criteria for SLE with data prospectively collected in a dedicated lupus database. Patients were genotyped on an Illu-
mina multiethnic array, with un-genotyped single nucleotide polymorphisms (SNPs) imputed using TopMed as a referent.
Ancestry was genetically inferred using principal components (PCs) and Admixture analyses. We calculated weighted, addi-
tive PRSs for: 1) SLE (HLA and non-HLA) and 2) MDD using risk SNPs from the largest GWAS to date. We identified patients
with severe depression as those prescribed an antidepressant at any time prior to, or during the course of SLE follow-up. We
tested the association between each PRS and depression in univariate and multivariable-adjusted logistic regression mod-
els, adjusted for sex and 5 PCs (P< 0.017). We also carried out sensitivity analyses, additionally adjusting for neuropsychiat-
ric lupus (NPSLE) status.

Results: Our study included 493 patients, 83% were female, with a median age of SLE diagnosis of 14 years (IQR 11-15)
and 39% had NPSLE. Fifty-one patients were prescribed antidepressants. The majority of patients were of European
(29%) and East Asian (28%) ancestry (Table 1). We did not observe a significant association between depression and PRSs
for either SLE (HLA and non-HLA) or MDD (Table 2). NPSLE was significantly associated with depression. Sensitivity analy-
ses demonstrated similar associations between PRSs and depression.

Conclusion: In a multiethnic cohort of children and adolescents with SLE, we did not find a significant association between
SLE (HLA and non-HLA) and MDD PRSs and severe depression. This may be due to our definition of depression that
restricted to patients prescribed antidepressants, which included only 10% of our cohort. Future directions include exploring
other case definitions of depression as well as examining anxiety and an additional mood outcome, using validated mood
screening tools and clinical chart review.

Disclosure: I. Das: None; N. Gold: None; C. Burton: None; J. Crosbie: None; J. Cao: None; D. Dominguez: None;
S. Kronenberg: None; L. Ng: None; A. Toulany: None; H. Tran: None; G. Zai: None; A. Knight: Pfizer, 6; L. Hiraki:
Janssen, 2.

Abstract Number: 1283

Acute Transverse Myelitis in Pediatric Systemic Lupus Erythematosus

Meredith Rae1, Emily Beil2, Juan Carlos Torres2, Kristen Fisher2 and Eyal Muscal3, 1Baylor College of Medicine/Texas
Children’s Hospital, Houston, TX, 2Baylor College of Medicine/Texas Children’s Hospital, Houston, 3Baylor College of
Medicine, Houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Transverse myelitis (TM) has an incidence of 1-2% in pediatric SLE and is often a feature of early dis-
ease. Most patients ( >60%) have fair neurological outcomes with some residual symptoms, however complete recovery
only occurs in about 10-30% of patients. Most recovery occurs within the first three months, though a small fraction of
patients will have no improvement resulting in significant disability. Previous studies suggest factors associated with poorer
recovery include younger age, long spinal segment involvement, initial severe myelitis, presence of fever, hypocomplemen-
temia, and higher CRP. We describe the presentation and outcome of all SLE-associated acute TM at a pediatric quaternary
center.
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Methods: We performed an IRB-approved query of our EMR (period of 3/30/12-6/1/24) and recorded clinical features,
imaging, and laboratory data. We utilized SLEDAI score as a proxy measure of disease activity at the time of spinal cord
inflammatory event.

Results: During the defined time period, four out of 436 children with lupus (1%) developed TM. Patients’ median age at
time of event was 14 years (range=10-17), and 75% presented within a year of SLE diagnosis (range=0-3 years). All patients
were female, none were Hispanic, and 75% were Black. Median SLEDAI score at event was 12.5 (range=2-24). Two (50%)
had concomitant renal involvement. All had long segment TM; median number of segments was 15.5 (range 3-22). One
(25%) was febrile at the time of event. All presented with weakness, three (75%) with paresthesias, three (75%) with respira-
tory failure, two (50%) with urinary retention, and one (25%) with optic neuritis. MRI brain findings were notable for concern
for demyelination, diffuse cortical damage, and abnormal T2 and flair hyperintensity. All had hypocomplementemia, two
(50%) had elevated CRP and two (50%) had positive aPL.

Treatment included IV methylprednisolone, PLEX, IVIG, rituximab, and CYC. Three (75%) received anticoagulation. A recent
patient with a severe long-segment presentation and features of NMO also received IT dexamethasone and eculizumab.
Two patients had cardiac arrest during their admission (presumed spinal shock or brainstem involvement); this was the
cause of the only death. Other complications included quadriplegia (25%), and paraplegia (25%). One had close to full neu-
rologic recovery with minor residual right-sided weakness and sensory symptoms. No patient had a flare of TM or any sub-
sequent NPSLE feature after aggressive induction.

Conclusion: During a 12-year period, we reported an expected rate of spinal cord disease in a large pSLE cohort. Even
with maximal therapy, neurologic outcomes were sub-optimal. Future directions may include better correlation of clinical
phenotype with imaging findings (white vs. gray matter involvement) and enhanced identification of immune dysregulation
targets for more directed treatments.

Disclosure: M. Rae: None; E. Beil: None; J. Torres: None; K. Fisher: None; E. Muscal: Pfizer, 11, sobi, 1.

Abstract Number: 1284

Unlocking Insights into Juvenile Dermatomyositis: Clinical and
Demographic Profiles Paired with Total Improvement Scores
at a Tertiary Center

keerthivardhan yerram1, phanikumar devarasetti1 and Liza Rajasekhar2, 1Nizams institute of medical
sciences, hyderabad, Andhra Pradesh, India, 2Nizam’s Institute of Medical Sciences, Madhapur, Andhra
Pradesh, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile dermatomyositis (JDM) is a rare autoimmune disorder that predominantly affects the skin
and muscles in children under the age of sixteen. Literature on the clinical profiles and outcomes of JDM from India is scarce.
This study aims to analyze the clinical features, laboratory findings, therapeutic measures, and outcomes of JDM in an Indian
cohort.
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Methods: Data on JDM patients were collected from inpatient records and the multicentric MyoIn cohort from NIMS Hyder-
abad over the past five years. Study parameters included demographic details, clinical features, laboratory findings such as
enzyme levels and autoantibody profiles, and therapeutic interventions. Treatment outcomes were measured using the Total
Improvement Score (TIS) with the IMACS-TIS calculator during the six-month follow-up visit.

Results: Thirty patients (female:male = 3:1) with JDMwere included. Themean agewas 10.02 ± 5.08 years, with the youngest
patient being two years old. The mean time from the onset of the first symptom to treatment was 7 ± 6 months, and the mean
duration of follow-upwas 2.5 ± 0.9 years. Constitutional features were present in 25 children. Twenty-four exhibited cutaneous
manifestations, which included Gottron’s sign, heliotrope rash, and Gottron papules. The mean Manual Muscle Testing
8 (MMT8) score was 48 ± 6. Extramuscular manifestations, including arthritis, calcinosis, Raynaud’s phenomenon, digital gan-
grene, and interstitial lung disease (ILD), were present in 5, 3, 1, 1, and 2 patients, respectively. The mean creatine phospho-
kinase (CPK) and lactate dehydrogenase (LDH) levels were 230 (±128) mg/dL and 537 (±406) IU/L, respectively. Antinuclear
antibodies (ANA) by immunofluorescence were negative in eight patients. Myositis specific antibodies were present in
20 patients of which MDA 5 being the commonest (6 patients ).Myositis-associated antibodies were present in 18 children,
of whom 17 exhibited anti-Ro52 and one anti-PM-SCL positivity. Methotrexate was used as initial immunosuppression in all
children; subsequently, mycophenolate mofetil (MMF) was used in five,, cyclophosphamide in two, rituximab in four, and intra-
venous immunoglobulin (IVIG) in three children. Four patients died—one due to diffuse alveolar hemorrhage, one due to rapidly
progressive ILD, and two due to infections.The statistical results for the Total Improvement Score (TIS) for Follow-up Visit
1 (F1) using the IMACS-TIS calculator indicate that most of the 15 patients experienced moderate improvements. TIS scores
ranged from 30 (minimal improvement) to 70 (major improvement). Specifically, 6.7% of patients showed major improvement,
46.7% showed moderate improvement, 20% showed minimal improvement, and 20% experienced worsening conditions.

Conclusion: In our cohort, MDA5 was the most common antibody detected, and the majority of patients experienced mod-
erate TIS improvement. The outcomes underscore the severity of the disease, with three fatalities highlighting the need for
timely diagnosis, aggressive treatment, and close monitoring.

Disclosure: k. yerram: None; p. devarasetti: None; L. Rajasekhar: None.

Abstract Number: 1285

The Impact of Race and Social Determinants of Health on Patient
Reported Outcomes in Pediatric Lupus: A CARRA Registry Study

William Soulsby1, Rebecca Olveda2, Jie He3, Laura Berbert4, Edie Weller3, Kamil Barbour5, Kurt Greenlund5, Laura
Schanberg6, Emily Von Scheven1, Aimee Hersh7, Mary Beth Son8, Joyce Chang8 and Andrea Knight9, and the CARRA
Registry Investigators, 1University of California, San Francisco, San Francisco, CA, 2Palo Alto Medical Foundation, Dublin,
CA, 3Boston Children’s Hospital, Boston, MA, 4Boston Children’s Hospital, Belmont, MA, 5CDC, Alpharetta, GA, 6Duke

Table 1 Distribution of Myositis-Specific Antibodies in Our Study Cohort
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University Medical Center, DURHAM, NC, 7University of Utah, Salt Lake City, UT, 8Boston Children’s Hospital, Brookline,
MA, 9Division of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research
Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Pediatric Rheumatology – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

2618

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose:Minoritized race and social determinants of health (SDoH) are associated with lower achievement of
the low lupus disease activity state (LLDAS) and higher cumulative prednisone exposure among children with pediatric lupus
(pSLE). It is not known if race and SDoH are associated with patient-reported outcomes (PROs). Therefore, we sought to
determine how race and SDoH associate with PROs among a cohort with pSLE in the Childhood Arthritis and Rheumatol-
ogy Research Alliance (CARRA) Registry. We hypothesized that functional disability and worse overall health would be
observed among those of minoritized race.
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Methods: This cohort study included children with pSLE enrolled in the CARRA Registry during March 2017—December
2021 with baseline and at least one follow-up visit and a valid U.S. ZIP code. The primary exposure was self-identified race
or ethnicity. SDoH of interest were insurance status and area deprivation index (ADI). The primary outcomes were 1) any level
of functional disability (as defined by a Child Health Assessment Questionnaire [CHAQ] score >0) and 2) overall health
(as measured by the PROMIS Global Health-7, with higher scores indicating better health). Associations between race
and/or ethnicity and the outcomes were examined using univariate and multivariable linear or logistic regression models,
adjusted for covariates (insurance status, ADI, age at enrollment, sex, major organ involvement, medication use, disease
duration at enrollment, and secondary rheumatologic disease). A subject-level random effect was included in the PROMIS
model to account for repeated measures. Differences in collection of PROs by race and ADI were analyzed by chi-squared
testing.

Results: 540 children with pSLE self-identified as 27% Black, 25% White, 23% Latino/a, 11% Asian, 9% more than one
race, and 5% Other. Most had CHAQ (86%) and PROMIS Global Health-7 (74%) scores collected. Patient-reported func-
tional disability was common (45.6%) and overall health (median T-score 35.6, IQR 32.4-40.4) was below average (median
score T score of 38.8, IQR 34.0-42.1). In both unadjusted and adjusted analyses, neither race, living areas in the highest
quartile for ADI, nor insurance status were statistically significantly associated with either outcome (Table 2). There were sta-
tistically significant racial differences between those with versus without collected PROMIS measures (p< 0.001, Table 3).

Conclusion: PROs were below average for children with pSLE in the CARRA Registry with nearly half the cohort reporting
functional disability and low overall health scores. Race was not a statistically significant predictor of PROs that measure
functional disability or overall health, in contrast to our prior work showing racial differences in clinical outcomes, including
LLDAS achievement. However, there were statistically significant differences for the collection of PROMIS scores between
racial groups, which suggests bias affecting our estimates. Interventions to improve the completeness of data collection
among those of minoritized race will be important to future study of racial disparities in pSLE using Registry data.

Disclosure: W. Soulsby: None; R. Olveda: None; J. He: None; L. Berbert: None; E. Weller: None; K. Barbour: None;
K. Greenlund: None; L. Schanberg: Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMBmember, UCB, 12, DSMBChair;
E. Von Scheven: None; A. Hersh: None; M. Son: None; J. Chang: Century Therapeutics, 2; A. Knight: Pfizer, 6.
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Abstract Number: 1286

An Analysis of Diversity, Equity, and Inclusion Initiatives in US ACGME-
accredited Adult Rheumatology Fellowship Programs

Hamza Ali and Alysia Kwiatkowski, University at Buffalo, Buffalo, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The ACR 2015 Workforce Study Report highlighted a lack of diversity within the workforce with
73.6% of Adult Rheumatology providers identifying as White, 15% identifying as Asian, and 0.8% identifying as African
American. The Committee on Training and Workforce Issues noted that diversity of the workforce was a “critical topic of
concern” and “an area in which the ACR should focus specific initiatives.” (1) It is important for a healthcare workforce to
be reflective of the community it serves to provide culturally competent care and reduce healthcare disparities. There is a lack
of data on the utilization of diversity, equity, and inclusion (DEI) initiatives within US ACGME-accredited Adult Rheumatology
fellowship programs which precludes an assessment of the efforts being implemented by the subspecialty and the graduate
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medical education (GME) community. The purpose of this project was to analyze the use of DEI initiatives within US ACGME-
accredited Adult Rheumatology fellowship programs, the Departments of Medicine (DOM), and the GME departments asso-
ciated with them, and to determine if incorporation of DEI varies by the type of training program and between geographic
regions.

Methods: FREIDA was accessed to search for Rheumatology (IM) fellowship programs. There were 129 ACGME-
accredited Adult Rheumatology fellowship programs available for review. The program name, the state in which the program
was located, the region as classified by FREIDA and the program type were obtained. The websites for each fellowship pro-
gram, the DOM, and the GME departments associated with them were reviewed. Initiatives mentioned on the websites or
links to web pages highlighting initiatives were assessed.

Results: Approximately 48% of programs, 62% of DOMs, and 52% of GME departments mentioned DEI initiatives on their
websites. One program, 29 DOM, and three GME departments did not have a website available for review. Approximately
51% of University-based programs, 45% of Community-based/University affiliated programs, and 29% of Community-
based programs mentioned DEI initiatives on their websites. The regional breakdown was highest for the Pacific with
approximately 69% of programs and lowest for New England with approximately 33% of programs. No Military-based,
Other, or Territory programs mentioned DEI initiatives. Offices of DEI, DEI Committees, tracking of demographics, DEI cele-
brations, recruitment of underrepresented minorities, and affinity groups were the most common initiatives utilized.

Conclusion: Less than half of Adult Rheumatology fellowship programs utilized DEI initiatives. There were a higher number
of University-based programs utilizing DEI initiatives when compared to Community-based/University affiliated and
Community-based programs. There were regional differences in the utilization of DEI initiatives. There was variability in the
types of initiatives being utilized. Though including only publicly available data, the results highlight that much more needs
to be done to improve the use of DEI initiatives in Rheumatology fellowship programs to diversify the workforce.

(1) 2015 Workforce Study of Rheumatology Specialists in the United States. American College of Rheumatology
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Disclosure: H. Ali: None; A. Kwiatkowski: None.

Abstract Number: 1287

Development of the Academy for Workforce Advancement to Enrich
Rheumatology Diversity

Eli Miloslavsky1, Greta Sirek2, Mia Chandler3, Renato Ferrandiz4, GraceWright5, Maura Iversen6, Daniel Solomon2, Jeffrey
Katz2, Ellen Gravallese7, Sciaska Ulysse8, Valerie Stone2, Gail Kerr9 and Candace Feldman2, 1Massachusetts General
Hospital, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Boston Children’s Hospital, Boston, MA, 4North
Alabama Medical Center, Florence, AL, 5AWIR, New York, NY, 6Johnson & Wales University, Boston, MA, 7Brigham and
Women’s Hospital, Harvard Medical School, Chestnut Hill, MA, 8University of California San Francisco, School of
Medicine, San Francisco, CA, 9Washington DC VAMC/Georgetown and Howard Universities, Washington, DC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Workforce diversity enhances scientific inquiry and improves healthcare access and quality of care
for minoritized populations. While other medicine subspecialties have increasing numbers of fellows identifying as underrep-
resented in medicine (URiM), the demographic composition of the adult and pediatric rheumatology and advance practice
provider (APP) workforces has remained stagnant and is not reflective of the populations most affected by rheumatic condi-
tions. We established a national Academy for Workforce Advancement to enrich Rheumatology Diversity (AWARD) to
develop multimodal strategies to build racial and ethnic diversity in the pediatric and adult rheumatology and APP
workforces.
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Methods:We assembled 12 racially and ethnically diverse faculty and trainees (physicians, APPs, educators, students) from
8 institutions and national organizations with expertise in rheumatology, medical education, diversity, equity and inclusion,
research, mentorship, pathway programs, and leadership. We established core domains (“pillars”), each led by a different
AWARD member with relevant expertise. We considered interventions using consensus methods in large and smaller work-
ing group discussions. Pillar members conducted scoping surveys, and literature, and internet searches to assess existing
resources, identify gaps, and develop goals, toolkits, and implementation processes.

Results: AWARD members agreed on four core pillars: 1) Mentoring Community, 2) Pathways Program Clearinghouse of
Opportunities and Toolkits, 3) Social and Racial Justice and Advocacy Curriculum, and 4) URiM Leadership Program. Members
of the mentoring pillar reviewed existing programs for URiM medical students, trainees, and APPs, developed an interview guide
to obtain information about existing programs, and reviewed literature on mentorship pairing and training curricula. Pathways pil-
lar members reviewed existing adult and pediatric rheumatology programs at AWARD-related institutions and Historically Black
Colleges and Universities (HBCUs) and developed a rotation guide for URiM students, residents, and host programs. Curricular
pillar members considered strategies to incorporate health equity concepts into medical and health professional education to
enhance interest in rheumatology among URiM students and residents, and to implement an anti-racism and equity educational
initiative checklist into rheumatology presentations. Leadership program members reviewed existing leadership training courses
and identified potential leaders to serve as sponsors. All pillars identified gaps in URiM-focused initiatives to spark early interest
in rheumatology and to facilitate leadership for URiM individuals in rheumatology and related APP fields (Table).

Conclusion: AWARDmembers have identified needs and opportunities within four pillars to build infrastructure and dissem-
inate strategies to promote a more diverse rheumatology and APP workforce. Enhanced stakeholder engagement with
national organizations and HBCUs is planned to pilot test materials and initiatives, with a goal for the national rollout of
AWARD in the subsequent year.

Disclosure: E. Miloslavsky: None; G. Sirek: None; M. Chandler: None; R. Ferrandiz: None; G. Wright: AbbVie/
Abbott, 2, 6, AstraZeneca, 1, 2, 6, AWIR, 4, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK),
2, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6;M. Iversen: None; D. Solomon: Amgen, 5, Janssen, 5, Novartis,
5; J. Katz: None; E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine, 11, Intellia Ther-
apeutics, 11, New England Journal of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5; S. Ulysse: None;
V. Stone: None; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring,
6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; C. Feldman: Bain Capital, LP, 2, BMS Foundation, 5, Curio Bio-
science, 12, My husband is a founder and will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1, Inc., 2.

Abstract Number: 1288

Wellness, Resilience and Burnout Among Pediatric Rheumatology Fellows

Aviya Lanis1, Jacob Spitznagle2, Kathryn Cook3, Sheetal Vora4, Kimberly Hays5, Kara Murphy Schmidt6, Aryn Bartley7,
Lakshmi Nandini Moorthy8 and Courtney Wells9, 1Seattle Children’s Hospital, Seattle, WA, 2CHLA, Los Angeles, CA,
3Akron Children’s Hospital, Akron, OH, 4Atrium Health Levine Children’s Hospital, Charlotte, NC, 5Penn State, Hershey,
PA, 6Cincinnati Children’s Hospital, St. Matthews, KY, 7Lane Community College, Lane County, OR, 8Rutgers University,
New Brunswick, NJ, 9University of Wisconsin-River Falls, River Falls, WI
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Background/Purpose: Burnout, a syndrome of emotional exhaustion, has adversely impacted the delivery of high-quality,
compassionate care across healthcare settings for years. While physicians have higher resilience compared to the general
population and higher resilience scores have been associated with lower burnout rates, even the most resilient physicians
have been found to have substantial burnout rates. In response to a paucity of existing data, we aimed to measure baseline
levels of wellness, resilience, and burnout among pediatric rheumatology fellows prior to participation in a narrative medicine
intervention for future study.

Methods: This study involved a cross-sectional survey of pediatric rheumatology fellows in the US and Canada who con-
sented to participate in a narrative medicine intervention. Survey components included the Mini Z Burnout Survey, Mayo
Well-being Index and Connor-Davidson Resilience Scale (CD-RISC), as well as baseline demographics and self-reported
burnout-related factors. Measured burnout-related factors included time on call, outpatient clinic, joint injections, workplace
culture and environment, colleagues and supervisors, salary, career growth, development and research, commuting and
sleep.

Results: All invited sixteen fellows completed the survey, including one fourth year fellow, four third year fellows, four second
year fellows and seven first year fellows. The median (range) CD-RISC resilience score was 73.5 (44-88), with high resilience
considered to be scores over 25.5. The Mini-Z Burnout showed high levels of burnout with a median (range) of 34 (17-44). A
statistically significant Spearman’s correlation was observed between resilience and burnout, where higher resilience corre-
lated with lower burnout (r=0.5, p= 0.03). Spearman’s correlation also showed that worse wellness scores correlated with
worse burnout scores (r=-0.8 p=0.006), and better wellness scores correlated with higher rates of resilience (r=-0.6,
p=0.02). The median (range) score of the Mayo Wellbeing Index was 3 (0-7), with scores of ≥ 4 associated with physicians
at risk of adverse consequences such as suicidal ideation and/or serious thoughts of leaving medicine. Participants reported
a median (range) of 7 (5.5-7) hours of sleep per night, and only 12% reported feeling wide awake with a clear head (Table 1).
Sixty-nine percent reported feeling no control over clinic schedules. Two thirds felt their workplace had a good culture. Three
quarters felt leadership communicated effectively, and 63% felt they were able to express concerns and frustrations to

Table 1: Sleepiness as rated on the Alertness Scale.

Table 2: Participant-reported rating of supervisory gratitude for participant work, program support for fellow career growth, and program support
for fellow learning.
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leadership. Eighty one percent felt supported by colleagues and supervisors, and 88% liked their colleagues and supervi-
sors. Table 2 shows participant-reported ratings of both supervisory gratitude for participant work and program support
for career growth and learning.

Conclusion: This study demonstrates baseline levels of wellness, resilience and burnout among pediatric rheumatology fel-
lows. This data offers new insight into the rising pediatric rheumatology workforce and may offer areas to target for future
interventions that can mitigate burnout and maximize resilience among fellows.

Disclosure: A. Lanis: None; J. Spitznagle: None;K. Cook: None; S. Vora: None;K. Hays: None;K. Murphy Schmidt:
None; A. Bartley: None; L. Moorthy: None; C. Wells: None.

Abstract Number: 1289

Gout Education for Primary Care Providers: A Scoping Review

Madeline O’Sullivan1, Michael Battistone2, Gary Kunkel3, Kalani Raphael1, Lydia Howes4, Naomi Schlesinger1 and
Andrea Barker2, 1University of Utah, Salt Lake City, UT, 2Salt Lake City VA, Salt Lake City, UT, 3University of Utah and
George E Wahlen VAMC, Salt Lake City, UT, 4University of Utah, 10 N 1900 E, UT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is the most common inflammatory arthritis. Despite widespread availability of effective thera-
pies and management guidelines from ACR and EULAR, many gout patients remain inadequately treated. Given the high
prevalence of gout coupled with a limited rheumatology workforce, the diagnosis and management of gout often falls to pri-
mary care clinicians (PCCs). To better prepare PCCs for this growing role, numerous calls have been made for targeted con-
tinuing professional development (CPD) to guide PCCs in the optimal treatment of gout. Our aim was to conduct a scoping
review to identify what literature exists regarding CPD and/or education programs for PCCs on the topic of gout.

Methods: Following the scoping review (ScR) methodology informed by Arksey and O’Malley and in collaboration with a
research librarian, we developed a full ScR protocol to search databases from 2008 to present. A preliminary search of
our primary database, Medline (Ovid), served as a pilot. Articles relevant to gout education for PCCs with original manu-
scripts available in English were included for review. We excluded those describing education for medical trainees or patients
and caregivers, and independent review articles offering continuing medical education credit if these did not describe any
other intervention. Each article was screened and reviewed independently by two authors and disagreements were resolved
in discussion with a third author. Two authors (MO, AB) performed data extraction of each included article.

Results: Our MEDLINE search identified 134 articles for title/abstract screening, of which 8 full texts were reviewed for eligi-
bility and 2 were identified for inclusion (Figure 1). Both articles were published in rheumatology journals from the
United States (Table 1). Both included a pre/post intervention design with 1 utilizing a control group and an in-person/live
educational component. One study examined post-intervention gout quality measures (proportion of patients treated, mon-
itored, and at goal) while the other tested post-intervention diagnostic and treatment knowledge based on established
guidelines (Table 2). Each paper included a description of the intervention, but neither provided details of the curriculum suf-
ficient to inform future educational efforts.
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Conclusion: While there is a well-established need for gout CPD for PCCs in the literature, these preliminary data suggest
there is a lack of published education interventions. This gap is important because we have little evidence that training expe-
riences are being examined in a way that increases our knowledge about the effectiveness of our educational innovations.
PCCs are likely to continue playing an increasing role in the management of gout. Collaboration between educational leaders

Figure 1. PRISMA flow diagram

Table 1. Study Characteristics – General
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in rheumatology (content experts) and primary care (context experts) to co-create CPD may lead to new methods for teach-
ing and learning tailored to PCCs, and newmodels of care for patients with gout. In addition to developing and implementing
these programs, critical examination of educational innovations and dissemination of findings through peer-reviewed schol-
arship is essential.

Disclosure: M. O’Sullivan: None; M. Battistone: None; G. Kunkel: None; K. Raphael: None; L. Howes: None;
N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shanton, 1, sobi, 1; A. Barker: None.

Abstract Number: 1290

Examining the Quality of Surveys Used in Rheumatology Health
Professions Education Research

Madeline O’Sullivan1, Andrea Barker2, Naomi Schlesinger1 and Michael Battistone2, 1University of Utah, Salt Lake City,
UT, 2Salt Lake City VA, Salt Lake City, UT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Health professions education (HPE) is an evolving discipline that frequently utilizes surveys to collect
data about abstract concepts. A study of the methodologic rigor of surveys published in leading HPE journals raised con-
cerns about their quality (Artino, 2018). Surveys that violate best practices in design can result in measurement errors and
problems with reliability and validity.

A growing community of HPE researchers is recognized within ACR, and HPE scholarship is increasingly published in rheu-
matology journals. The prevalence and quality of the surveys used have not been examined. This gap is important to educa-
tion scholars who conduct research relevant to the future workforce, sponsors, and funding agencies that support this work,
and reviewers who appraise the scientific merit of a report.

Table 2. Study Characteristics – Educational Intervention
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This study aimed to determine the numbers of HPE studies that used surveys published in leading rheumatology journals,
assess their quality using a previously described rubric, and examine the frequency of response rate reporting.

Methods: Two authors (MO, MJB) searched articles published in leading rheumatology journals over a 5-year period from
2019 through 2023 for those that used at least one survey tool and included health professionals as respondents. Titles
and abstracts were independently screened for eligibility, and inclusion decisions were made in consensus between MO
and MJB. Quality was assessed using a coding rubric which evaluated the reliability and validity of the reported evidence
and examined the methodologic rigor of specific survey items.

All authors independently coded four papers and then met to compare ratings and resolve differences; three authors (MO,
AMB, MJB) divided the remaining publications so that each article was independently coded twice.

Table 2. Percentage of surveys with fully formatted copy available for review (n=11) that violated the five survey design tenets

Table 1. Frequency of validity and reliability evidence reporting by authors of survey-based research articles published in leading rheumatology
journals from 2019 to 2023

Table 3. HPE abstracts presented at ACR utilizing surveys from 2019 to 2023
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Two authors (MO, MJB) also reviewed ACR abstracts presented over the same period to identify those that covered an HPE
topic and utilized surveys.

Results: Twenty articles met inclusion criteria. Eleven (55%) included a complete copy of the fully formatted survey for
review. Six (30%) were adapted from previously published surveys. Response rates were reported in 13 (65%) of studies,
ranging from 5% to 100%. Reliability and validity evidence were reported for 11 (55%) and 1 (5%) of the surveys, respectively
(Table 1). Nine of the 11 (81%) surveys with a fully formatted copy violated at least one best practice for design, with the most
common violations being agreement-response and multi-barreled items (Table 2).

Among 141 presentations at the ACR annual meetings education poster and concurrent abstract sessions from 2019 to
2023, 84 (60%) included surveys (Table 3). The prevalence of survey use in these abstracts was stable, ranging
from 55-63%.

Conclusion: Surveys are prominent in HPE scholarship presented at ACR education abstract sessions. The majority of HPE
research manuscripts that include surveys published in leading rheumatology journals failed to report validity and reliability evi-
dence, and many violated established best practices in survey design. Improving methodologic rigor in designing, using, and
reporting surveys in rheumatology education research will strengthen the data we collect for the questions we seek to answer.

Disclosure: M. O’Sullivan: None; A. Barker: None; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2,
ptotalix, 1, 2, shanton, 1, sobi, 1; M. Battistone: None.

Abstract Number: 1291

A Needs Assessment to Inform the Design of a Musculoskeletal
Ultrasound Curriculum for Internal Medicine Residents

Ann Cameron Barr1, David Leverenz1, Lisa Criscione-Schreiber2 and Philip Chu3, 1Duke University, Durham, NC, 2Duke
University School of Medicine, Durham, NC, 3Duke University Hospital, Raleigh, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Point-Of-Care Ultrasound (POCUS) training is increasingly integrated into internal medicine
(IM) residency training. However, POCUS programs often focus on cardiac and peripheral line skills and neglect the muscu-
loskeletal (MSK) system, even though MSK complaints are the most common reasons patients seek outpatient care. There-
fore, we performed a needs assessment to guide MSK ultrasound (MSKUS) training for IM residents.

Methods: We polled program leadership at 27 IM residency programs on the presence or absence of MSKUS in their
POCUS courses. In addition, we surveyed IM residents at a single academic medical center to assess their (A) prior instruc-
tion in MSK exam and ultrasound, (B) confidence in physical examination of the knee, hand/wrist, and foot/ankle on a 1-6
scale (1 = not at all confident, 6 = extremely confident), (C) confidence in performing arthrocentesis of the knee and metatar-
sal phalangeal (MTP) on the same 1-6 scale, and (D) perceived benefits of learning MSKUS. Survey questions were adapted
from a validated survey on resident MSK exam confidence (ACR 2014, abstract #1983). We analyzed data in aggregate and
according to career trajectory (generalist vs. non-generalist) using unpaired two sample T-tests.
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Results: Twenty-one of 27 (78%) IM residency programs responded to our query about MSKUS training. Of respondents,
14 (67%) reported incorporating some component of MSKUS into POCUS training, and only 7 (33%) provided MSKUS
training for all residents in their program. On the IM resident survey, 86 of 155 (55%) residents responded (34 PGY1,
22 PGY2, 30 PGY3/4+). Of respondents, 33 (38%) reported considering a generalist career in primary care or hospital med-
icine. Many residents reported no prior training in physical examination of the knee (n=28, 33%), hand/wrist (n=48, 56%),
and foot/ankle (n=50, 58%) (Table 1). Although 94% of residents reported prior ultrasound training, only 25% reported prior

Table 1: Residents were asked to quantify their experiences learning musculoskeletal physical exam and ultrasound by answering the following
questions: “How much training have you had in physical examination of the following joints?” and “How much ultrasound training have you
received in your medical training?”

Figure 1: Resident confidence in performing musculoskeletal physical exam and arthrocentesis for the knee, hand/wrist, and foot/ankle.
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training in MSKUS. Resident confidence in MSK exam and arthrocentesis was low, with fewer than 45% rating >3/6 for knee
and foot/ankle domains and fewer than 30% rating >3/6 for hand/wrist domains (Figure 1). Residents considering a gener-
alist career reported significantly lower confidence than their peers in assessing synovitis or effusion in the hand/wrist (aver-
age confidence 2.5 vs. 3.0, p = 0.036) and performing MTP arthrocentesis/injection (1.0 vs. 1.3, p = 0.025). The majority of
residents felt that learning MSKUS skills would improve their skills in MSK physical examination, arthrocentesis/injection, and
assessing for crystalline arthritis (Figure 2).

Conclusion: Internal medicine residents receive little training in MSK physical exam or MSKUS, and their confidence in per-
forming MSK examination and procedures is low, especially among those considering a generalist career who are likely to
encounter these complaints daily. Our next step is to develop targeted MSKUS training for the IM resident POCUS curricu-
lum to teach residents relevant anatomy, improve their MSK exam, help them detect true joint swelling, and optimize their
arthrocentesis skills.

Disclosure: A. Barr: None; D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2, UCB, 2;
L. Criscione-Schreiber: UCB, 5; P. Chu: None.

Abstract Number: 1292

Primary Care Provider Educational Tool to Improve Osteoarthritis
Management in the Primary Care Setting

Tessalyn Morrison1, Luke Giangregorio2, Emily Hadley-Strout1 and Jeanne Gosselin3, 1University of Vermont Medical
Center, Burlington, VT, 2Larner College of Medicine at the University of Vermont, Burlington, VT, 3University of Vermont
Medical Center, Waterbury, VT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 2: Residents’ responses to the question “What do you think would be the utility of learning skills in musculoskeletal ultrasound? (check all
that apply)”
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Background/Purpose: Osteoarthritis is the most common form of arthritis and its prevalence is increasing. As a non-
inflammatory type of arthritis, it can be managed in the primary care setting with nonsteroid anti-inflammatory drugs, physical
and occupational therapy, self-efficacy programs, and orthopedic referral for injections or surgery. At the University of Ver-
mont Health Network, only 1 in 4 patients seen for a primary complaint of joint pain have inflammatory arthritis, and our wait
time for new patients is 9 months. To reduce unnecessary referrals for non-inflammatory joint pain and improve access to
rheumatology, we developed an educational tool for primary care providers to help with diagnosis, work-up, management
and referrals for joint pain.

Methods:We conducted a chart review of adult patients seen between 2020 and 2022 with a principal diagnosis of osteo-
arthritis. Based on a pilot survey of primary care providers, we developed and distributed a short, printed and digitally avail-
able educational tool to help diagnose and manage non-inflammatory joint pain. The utility and impact of the tool was
assessed with pre- and post-intervention surveys.

Results: Osteoarthritis was diagnosed at the first patient visit in 390 joint pain referrals between 2020-2022 (9% of all new
patient referrals). Only 5% of these patients were seen again in rheumatology clinic and 3% were found to have an inflamma-
tory disease as a primary or concurrent diagnosis. In the pre-intervention survey, clinicians (n=94 of 221 surveyed) were least
comfortable with knowing when to refer to rheumatology and most comfortable with diagnosing osteoarthritis. The osteoar-
thritis tool was distributed to primary care providers at all 28 clinics in the network. Preliminary 2-month follow-up survey data
(n=29 of 205 surveyed) indicated improvements in comfort with treating osteoarthritis (6% improvement, p=0.02) and know-
ing when to refer to orthopedics (11%, p=0.001) and rheumatology (9%, p=0.03). Over half of clinicians (52%) reported

Figure 1: Joint pain educational tool for primary care providers
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Table 1: Comfort with managing osteoarthritis

Table 2: Post-intervention assessment of educational tool impact
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using the tool in their practice and described value in using the tool in medical education (59%) and shared decision making
(41%). After using the tool, 38% anticipate a reduction in referrals to rheumatology and 10% have already referred fewer
patients to rheumatology.

Conclusion: To address unnecessary rheumatology referrals for non-inflammatory joint pain, we developed and distributed
an educational tool to primary care providers. Pre- and post-intervention surveys indicate this is an effective approach to
improving PCP comfort in diagnosis, treatment, and referrals for non-inflammatory joint pain with anticipation of fewer refer-
rals to rheumatology resulting in improved access to care.

Disclosure: T. Morrison: None; L. Giangregorio: None; E. Hadley-Strout: None; J. Gosselin: None.

Abstract Number: 1293

Educational Quality Improvement (QI) Project to Improve Inpatient
Purine Restricted Diet Order Placement for Patients Admitted with Gout
Flares

OKEOGHENE AKPOIGBE1, COMFORT ANIM-KORANTENG2, BETTINA ESCOLANO3, NI NI LWIN1, JOANNA PANGILINAN1

and Amanda Sammut4, 1New York City Health and Hospitals/Harlem in Affliation with Columbia University, NEW YORK,
NY, 2New York City Health and Hospitals/Harlem in Affliation with Columbia University, Bronx, NY, 3New York City Health
and Hospitals/Harlem in Affliation with Columbia University, NEW YORK, 4New York City Health and Hospitals/Harlem.
Rheumatology Department, Chappaqua, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is a chronic, but treatable, inflammatory disease characterized by intermittent flares involving
the deposition of monosodium urate crystals in and around joints. It affects 41 million adults worldwide, with a prevalence
of 3-6% in men and 1-3% in women. There was a recent increase in the incidence of ER visits and hospitalizations for gout
flares. A diet high in purines increases the risk of an acute gout attack by approximately 5-fold and may exacerbate an ongo-
ing flare. ACR 2020 conditionally recommends limiting purine intake regardless of disease activity. The goal of this project
was to first assess via surveys, and then improve with an educational campaign, resident physician knowledge on placing
purine-restricted diet orders in the electronic medical record (EMR) for patients admitted to our facility with a diagnosis
of gout.

Methods: Internal Medicine residents were asked to complete a brief online survey to determine their knowledge of ordering
a purine-restricted diet for patients with gout both before and eight weeks after the initiation of the educational intervention.
The intervention consisted of interactive educational lectures on how to place purine-restricted orders in the EMR, one-
on-one education, and reminders by an infographic posted in the resident lounge.

Results: Fifty Internal medicine residents had the opportunity to participate, with 48 pre-intervention and 49 post-
intervention surveys collected. At baseline, 39.58% [95%CI 27.02, 53.69%] of the participating residents knew how to place
a purine-restricted diet order; this improved to 100% [95% CI 92.73, 100%] post-intervention. Before the intervention, only
10.41% [95% CI 4.53, 22.17%] of residents always placed a purine-restricted diet for patients with gout, 37.5% [95% CI
25.22, 51.64%] sometimes did, and 52.01% [95% CI 38.33, 65.53%] never did. After the intervention, these numbers
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improved to 51.02% [95% CI 37.47, 64.42%] always placing a purine-restricted diet, 24.48% [95% CI 14.60, 38.09%]
sometimes placing the order, and 24.48% [95% CI 14.6, 38.09%] still never placing the order. Overall, 93.88% [95% CI
83.48, 97.90%] of the participants rated the project as helpful, while 6.1% [95%CI 2.10, 16.52%]rated it as neutral.

Conclusion: The majority of residents found this educational QI project helpful. Our study was limited by the anonymity of
the surveys such that it is possible repeated responses may have occurred. Also, the number of gout patients encountered
during the time frame of this study may have impacted the post-intervention survey responses about placing diet orders.
Overall, our educational intervention increased resident awareness about the effects of a purine rich diet on gout flares
and significantly increased their knowledge on how to place purine-restricted diet orders.

Disclosure: O. AKPOIGBE: None; C. ANIM-KORANTENG: None; B. ESCOLANO: None; N. LWIN: None;
J. PANGILINAN: None; A. Sammut: None.

Abstract Number: 1294

Using Case-Based Continuing Education to Identify and Address
Knowledge and Behavior Gaps in ANCA-associated Vasculitis

Bharati Hegde, Jillian Scavone, Katie Robinson and Robert Esgro, Vindico Medical Education, West Deptford, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Given the rarity and non-specific symptoms associated with ANCA-associated vasculitis (AAV),
rheumatology clinicians are challenged to use best practices for patient recognition and management, resulting in delayed
and/or suboptimal treatment. Case-based continuing education (CE) is a proven method to address knowledge and prac-
tice gaps while revealing persisting educational needs that can be used to tailor future CE.

Methods: A live, case-based CE program was provided at American College of Rheumatology (ACR) Convergence 2023.
Knowledge, confidence, and behaviors were assessed before and after learning to determine the impact of education and
identify persisting educational needs.

Results: Two hundred twenty-three rheumatology clinicians completed the education. Despite high baseline scores on the
differential diagnosis of AAV (69%), only 11% of attendees noted current use of evidence-based tools for the early detection
of patients with AAV. Moreover, 40% of attendees were unaware of the appropriate use of renal biopsy to assess a patient
with worsening AAV, suggesting inappropriate use of assessment tools even after diagnosis. Regarding treatment, although
the baseline reported use of steroid-sparing regimens was high (81%), baseline knowledge of steroid-sparing impact of
novel AAV therapy avacopan was low (57%). This translated to only 31% of attendees reporting always or frequently using
avacopan in eligible patients. In case-based questioning, in patients with worsening symptoms, 54% of attendees would
use rituximab plus avacopan accompanied by glucocorticoid (GC) taper to induce remission. However, they had varied
opinions regarding the duration of maintenance therapy. Post-learning, there was a 20% relative increase in knowledge,
demonstrating robust impact of the education on knowledge. These knowledge gains translated into 77% of attendees hav-
ing high levels of post-education confidence regarding their ability to maximize the use of steroid-sparing approaches in AAV
management.
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Conclusion: In this study, rheumatology clinicians had inadequate baseline knowledge regarding tools for AAV detection
and novel AAV therapies. There was a lack of consensus regarding when to use GC tapering and for how long to keep
patients on maintenance therapy. While the education provided had a robust impact on knowledge and confidence, these
findings highlight the need for subsequent education regarding evidence-based practices for patient assessment and how
to incorporate steroid-sparing regimens into practice.

Disclosure: B. Hegde: None; J. Scavone: None; K. Robinson: None; R. Esgro: None.

Abstract Number: 1295

A Qualitative Survey of Internal Medicine Residents’ Understanding of
Appropriate ANA Testing: An 11-Year Update Since the ‘Choosing Wisely’
Campaign

Arushika Yedla1, Wei Tang2, Jaspreet Bhatti2, Kyu-In Lee3 and James Miceli3, 1Westchester Medical Center, White Plains,
NY, 2Westchester Medical Center, Valhalla, 3Westchester Medical Center, Valhalla, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: ANA testing is recommended when there is a reasonable clinical suspicion for systemic autoim-
mune disease. Testing in the setting of low pre-test probability, however, leads to unnecessary specialist referrals, subse-
quent testing, medical costs, and patient anxiety. An ACR ad hoc committee published recommendations regarding ANA
testing in 2002. The American Board of Internal Medicine (ABIM) and ACR partnered in 2013 to provide more specific rec-
ommendations on this topic to minimize unnecessary testing. Yet, we hypothesized that today’s trainees are unaware of
these recommendations. Our study aims to assess awareness of available ANA testing guidelines and the practice patterns
among internal medicine residents at a large teaching hospital.

Methods: A 10-question Google survey was created and emailed to all internal medicine trainees at Westchester Medical
Center. Trainees were instructed to answer all questions independently and without additional references. They were
informed that their answers would be anonymized. Twenty-five (42%) of internal medicine residents responded, and their
answers then collected and analyzed.

Results: 52% of trainees know that 1:80 is the correct cut-off for a positive ANA, but only 12% know that indirect immuno-
fluorescence assay on HEp-2 cells is the preferred technique for measuring ANA. 72% are either “not at all” or “minimally”
confident about knowing when to order ANA, and 36% can “never” or “rarely” interpret the results. 56% would include
ANA in a workup for a patient with fatigue and myalgias, and 24% would check ANA serially in a patient with established
SLE. Almost 70% feel that they have received contradictory instructions regarding ANA testing, and 0 respondents were
able to identify any recommendations/guidelines regarding ANA.

Conclusion: Basic knowledge regarding ANA testing and appropriate interpretation is low among internal medicine house
staff. No trainees were able to verbalize awareness of the ABIM’s Choosing Wisely Campaign and/or its recommendations,
suggesting that a relaunch of this campaign may be warranted. Further, the high percentage of trainees reporting conflicting
instruction pertaining to ANA suggests that clearer guidelines are needed.
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Disclosure: A. Yedla: None; W. Tang: None; J. Bhatti: None; K. Lee: None; J. Miceli: None.

Abstract Number: 1296

Effectiveness of Inflammatory Arthritides Educational Modules and
Potential for Improved Referral Times

Christine Kim1, Vincent Vertalino2, Karen Kruzer3 and Allen Anandarajah4, 1University of Rochester, Rochester,
2University of Rochester, Hamburg, NY, 3University of Rochester, Victor, NY, 4University of Rochester Medical Center,
Rochester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Early diagnosis and treatment of inflammatory arthritides [rheumatoid arthritis (RA), psoriatic arthritis
(PsA) and ankylosing spondylitis (AS)] are associated with improved patient outcomes. However, primary care physicians
and other referring providers express low levels of confidence in recognizing early inflammatory arthritis resulting in delayed
referral to the rheumatologist. Thus, we developed educational resources to address the knowledge gap, with the aim of
improving the referral process and decreasing wait times for patients with inflammatory arthritis to be seen by a
rheumatologist.

Methods: This is an ongoing single-center quality improvement initiative at the University of Rochester Medical Center
(URMC). A panel of experts was formed to create educational material and comprised of two rheumatologists, one nurse
practitioner and three primary care physicians. Three PowerPoint-based Continuing Medical Education (CME) presentations
were created and made available on the University’s Center for Experiential Learning website. These programs are free for all
URMC providers and minimal cost ($15) for all others. The educational programs were made to highlight: (1) How to identify
early manifestations of RA, PsA and AS (2) Benefits of early diagnosis and treatment (3) Early clinical care and treatment
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strategies and (4) Contact information for rheumatology referrals. The availability of the programs was publicized by the edu-
cational institute, institutional wide e-mails, and personal emails to referring providers. Online surveys were used to evaluate
whether the modules increased provider’s knowledge and competence. Additionally, we evaluated theory-based percep-
tions of improvement in provider’s performance and patient outcomes after reviewing the educational materials. We also
compared referral numbers and wait times for a rheumatology evaluation pre- and post-availability of the educational
programs.

Results: As of May 2024, a total of 61 healthcare providers have completed the educational program. 93.44% of the pro-
viders reported increase in knowledge and 95.08% reported increase in competence (Fig 1). When asked about perceptions
regarding whether the module would improve performance and outcomes for future patients with inflammatory arthritides,
93.44% of the providers answered yes (Fig 1). The average number of yearly referrals pre-educational program was 3599
and post-educational program was 3261 (Fig 2). Wait times had decreased pre- and post-educational program from 67.6
to 42.1 days (Fig 3).

Conclusion: Our findings highlight the benefits of specifically tailored, easily accessible and low-cost educational programs
in improving the knowledge and competence of providers on inflammatory arthridites. Novel methods that are provider-
friendly can help improve provider knowledge and potentially have a positive impact on patient outcome.

Disclosure: C. Kim: None; V. Vertalino: None; K. Kruzer: None; A. Anandarajah: None.
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Abstract Number: 1297

Assessment of Knowledge of Osteoporosis Among Female Nursing
Students and Staff Nurses in an Urban Medical College in India

Varsha Bhatt1 and Sri lakshmi Sathiyaseelan2, 1Bharati Vidyapeeth University Medical College and Hospital, Pune,
Maharashtra, India, 2Bharati Vidyapeeth medical college and hospital, chennai, Tamil Nadu, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is one of the most common metabolic bone disorders and is associated with an
increased risk of fracture.[1] Data suggests that 20% of women over fifty in India suffer from osteoporosis.[2] As one of the pri-
mary care providers, nurses have a major role in prevention, assessment, and teaching related to osteoporosis and therefore
their knowledge about this disease is paramount.[3] Very few surveys have been undertaken with the express aim of assess-
ing the knowledge nurses have about osteoporosis in urban India. This would help in designing or updating nursing curric-
ulums and conducting refresher courses for staff. This study aims to assess the knowledge of nursing students and staff
nurses employed in a medical college in an urban area of Western India.

Methods: This was a cross sectional study conducted in a medical college in a city in Western India. Institutional ethics com-
mittee approval and written informed consent from each participant was taken before start of study. Osteoporosis Knowl-
edge Assessment Test (OKAT) questionnaire was administered in paper to 141 final year nursing students and staff
nurses.This is a validated questionnaire with 20 questions having 3 options of true/false/don’t know. Each correct answer
is scored as 1 and incorrect or don’t know answer as 0. The score ranges from 0-20. Total score of 0–7 is classified as poor
knowledge, 8–13 as good knowledge and 14 points or higher as excellent knowledge.[4]

Results: 100 staff nurses (70.9%) and 41 nursing students (29.1%) volunteered to take the questionnaire.The mean score
was 10.65 + 3.23. It was significantly higher in the over 30 year age group. The mean score was higher in staff nurses than
in students but difference was not statistically significant. 66.7% of the participants exhibited good knowledge and 14.2%
showed a poor knowledge for osteoporosis. Question 1 (Osteoporosis leads to an increased risk of bone fractures) was
scored correctly most number of times in both groups and across ages, with 92.2% correct responses. Question
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2 [Osteoporosis usually causes symptoms (e.g. pain) before fractures occur] had least number of correct responses
(28.4%). Significantly more number of staff nurses answered two questions correctly as compared to students, while signif-
icantly more nurses over 30 years of age answered one question correctly.

Conclusion:Mean scores of knowledge for osteoporosis can be graded as “good”. The score was significantly higher in the
over 30 age group although 14.2% of participants still had poor knowledge.

Disclosure: V. Bhatt: None; S. Sathiyaseelan: None.

Abstract Number: 1298

What Is an ANA and Why Should I Care? Strategies to Increase
Understanding of Basic Rheumatologic Labs Within Medical Education

Megan Schluentz1 and Sonam Kiwalkar2, 1Ochsner, New Orleans, LA, 2The Vancouver Clinic, Portland, OR

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: A growing availability crisis in Rheumatology requires consideration of steps and best practices that
might be employed to meet high demand. Besides increasing the number of rheumatologists serving our communities, we
can make conscious efforts to provide better rheumatologic teaching.

Methods: A 50-minute session was created that addresses the use and interpretation of anti-nuclear antibody (ANA) test-
ing, rheumatoid factor (RF), and anti-cyclic citrullinated peptide antibodies (anti-CCP) in the setting of general practice to res-
idency programs. This session was presented during grand rounds at two different programs. There were approximately
42 participants ranging from medical students to attendings, but primarily residents. It was composed mainly of small group
work with large group discussion and some structured lecture components. There were many though provoking questions

Results of the pre-session and post-session testing
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from participants during the session, which lead to better and more interactive learning. There was a pre-test, post-test, and
survey that were distributed during the session. A follow-up survey was distributed 3 months after the completion of the
sessions.

Results: The results of this data showed a clear increase in correct answers in most categories, particularly the most sensi-
tive method to order an ANA as well as a broader understanding of false positives with ANA/RF (all results listed in attached
table). There was also a great subjective increase in understanding of these lab values and what they entail clinically. 95% of
participants listed the session as instrumental to changing their clinical practice, as well as a great subjective increase in con-
fidence as seen in the graph (attached). This confidence seemed to carry through with the follow-up survey data. Though
limited, the responses that were gathered showed that most of the participants still felt they better understood judicious
ordering of the above tests as well as accurate interpretation.

Conclusion: It is difficult to find ways to effectively teach and is especially important when the time allotted is limited. This
method compared to a traditional didactic session seems to demonstrate higher efficacy when compared to a standard
passive lecture. There is a common misunderstanding of the lab work that’s ordered in autoimmune disease as well as what
to do with the results. This session revealed both a subjective and objective increase in the participant’s understanding, with
the hope of increasing rheumatologic lab knowledge moving forward as well as practice habits in the future. Improved
understanding of rheumatologic topics in within general medicine improves the quality of care and promotes best practice.

Post-session confidence in lab interpretation

Pre-session confidence in lab interpretation
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Disclosure: M. Schluentz: None; S. Kiwalkar: None.

Abstract Number: 1299

Board-Style Rheumatology Teaching for Medicine Residents: Novel
Approach to Curriculum Development

Merve Aksoy*, Shadi Jafari-Esfahani*, Yasaman Ahmadzadeh and Katarzyna Gilek-Seibert, Roger Williams Medical
Center, Providence, RI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: During their training, internal medicine (IM) residents often have limited exposure to rheumatology,
resulting in decreased confidence levels and inadequate scores on the In-training Examination (ITE), which can correlate with
lower board outcomes.1,2 Previous research has highlighted the necessity for a curriculum to address these educational
gaps.3,4 Our aim is to strengthen the rheumatology knowledge of our PGY 1 and 2 Internal Medicine (IM) residents by intro-
ducing a question-based curriculum that corresponds with the content outlined by the American Board of Internal Medi-
cine (ABIM).

Methods: In February 2024, we administered a 20-question pre-intervention quiz to 22 of 32 PGY1 and PGY2 IM residents
during mandatory didactic conferences. Over the next eight weeks, residents participated in 10 lectures by Rheumatology
fellows, covering 11 essential topics from the ABIM CERT Blueprint and MKSAP19 Qbank. In April 2024, a post-intervention
20-question quiz was given to 25 of 32 residents to evaluate the curriculum’s immediate impact.

A 14-question feedback survey using a 5-point Likert scale was collected from all three classes. (Fig.1) In fall 2024, we will
compare rheumatology ITE exam scores of residents to those from August 2023, categorized by class. Our long-term goal
is to assess the curriculum’s effect on ABIM examination scores in 2025 and 2026.

Fig. 1 5-point Likert scale for 10 statement
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Results: The initial evaluation showed a baseline Rheumatology ITE score of 64/100 for PGY1 and PGY2 residents.
Pre-intervention quiz scores averaged 50%, with PGY1 residents ranging from 25% to 70% and PGY2 residents from
35% to 80%. Post-intervention quiz scores averaged 43%, with PGY1 ranging from 20% to 85% and PGY2 from
25% to 65%.

Survey results revealed that only 50% of residents felt confident before the lectures. (Fig.2) Post-intervention, all parameters
improved by 50% or more, except confidence in rheumatology knowledge, clinical management, and interest in learning
rheumatology. Predominant impressions were "Neutral" for PGY1, "Agreeable" for PGY2, and "Agree-Strongly Agreeable"
for PGY3.

Conclusion: The demand for enhanced rheumatology education among IM residents is evident. Satisfaction with the curric-
ulum increased with PGY levels. Our tailored approach offers a promising strategy for improving expertise in rheumatology.
Although similar strategies exist5, our initiative stands out as a pioneering effort in medical education quality improvement.

Several factors may have hindered post-intervention quiz improvement. The dense content may have required more time for
absorption. Despite active participation, diverse learning styles may not have been effectively accommodated, leading to dif-
ficulty for some residents.6 Employing active learning techniques and varied teaching methods could enhance future quiz
performance.

Acknowledgements: *Shadi Jafari-Esfahani and Merve Aksoy contributed equally to this work. Special thanks to Karl
Greenblatt, MD, Will Scheuing, MD, Jose Garcia, MD, Mohanad Hadi, MD for their support and contributions.

Disclosure: M. Aksoy*: None; S. Jafari-Esfahani*: None; Y. Ahmadzadeh: None; K. Gilek-Seibert: AbbVie/
Abbott, 6.

Fig. 2 Level of assessment for each statement according to post-graduate years
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Abstract Number: 1300

Tackling Rheumatology Workforce Shortages with a Case-Based Primary
Care Rheumatology Curriculum

Diego Cabrera1, Betty Hsiao2 and Fotios Koumpouras1, 1Yale School of Medicine, New Haven, CT, 2Yale-New Haven
Medical Center, New Haven, CT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatology is facing an imminent workforce shortage adversely affecting patients’ access to
care. Primary care physicians are key stakeholders in the early evaluation and management of rheumatology patients. A pre-
liminary analysis of primary care training at an academic residency program suggested a significant knowledge deficit among
these key stakeholders. To address this gap, we implemented a Case-Based Primary Care Rheumatology Curriculum
(CPCRC) in a Primary Care Internal Medicine Program, focusing on twelve common rheumatic diseases and their relevant
rheumatologic underpinnings.

Methods: Twelve illustrative cases were used to instruct primary care residents on the common presentation and key issues
related to the early management of rheumatic diseases. Online pre- and post-didactic knowledge assessments were
accessed via a QR code survey. Academic sessions, totaling four hours, were divided into 45-minute segments with breaks.
The interactive learning sessions were administered by two core rheumatology faculty in three different blocks to ensure the
entire residency program could attend across postgraduate year (PGY) levels. Descriptive statistics were used to evaluate
knowledge assessments pre- and post-didactic.

Demographics and Rheumatology interest/lectures
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Results: 54 participants attended the sessions, with 85% completing the pre-test and 80% completing the post-test. The
participants included 40.5% PGY1, 35.4% PGY2, 30.4% PGY3; 30.8% had taken a Rheumatology elective, and 2.5%were
interested in a Rheumatology career. The highest pre-test scores were on questions related to medications associated with
SLE mortality (82.6%, mean 9, SD 0.58) and RA triggering risk factors (89.1%, mean 10.3, SD 2.2). The lowest pre-test
scores were for questions on urate-lowering therapy in gout (2.2%, mean 1) and drug-induced lupus medications (4.4%,
mean 1). Overall, 91% of participants demonstrated knowledge acquisition as measured by post-test score improvement.

Conclusion: Our study suggests that primary care trainees have a significant knowledge deficit in the diagnosis and man-
agement of 12 common rheumatologic conditions. Implementation of a CPCRC effectively provided knowledge acquisition
among primary care trainees. At baseline, participants demonstrated good understanding of RA risk factors and SLE mor-
tality reduction medications but poor knowledge of gout management in urate-lowering therapy. Post-intervention testing
demonstrated improvement in knowledge gaps among key stakeholders, which supports further implementation of a
CPCRC in internal medicine training programs.

Selected Questions on RA, SLE, Gout and Fibromyalgia

Knowledge gap on gout urate-lowering therapy
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Disclosure: D. Cabrera: None; B. Hsiao: None; F. Koumpouras: None.

Abstract Number: 1301

Assessment and Comparison of Long-term Skill Retention Following a
Teledidactic Musculoskeletal Ultrasound Course for Medical Students–
the TELMUS Follow-up Study

Ricarda Neubauer1, Claus Juergen Bauer2, Simon Petzinna2, Pantelis Karakostas2, Florian Recker3 and Valentin
Sebastian Schäfer4, 1University Hospital of Bonn, Bonn, Germany, Bonn, Germany, 2Clinic of Internal Medicine III,
Department of Rheumatology, University Hospital of Bonn, Bonn, Germany, Bonn, Germany, 3Department for
Gynecology and Obstetrics, University Hospital Bonn, Germany, Bonn, Germany, 4Clinic of Internal Medicine III,
Department of Rheumatology, University Hospital of Bonn, Bonn, Germany, 53127 Bonn, Nordrhein-Westfalen,
Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Teledidactic and peer-to-peer teaching are promising approaches to promote musculoskeletal
ultrasound (MSUS) training locally and globally. Given the constraints in personnel and time, the identification of suitable
intervals for repetition and reinforcement is crucial for effective and sustainable MSUS programs. However, the long-term
impact of teledidactic ultrasound training, especially for students, remains unexplored. This study assessed the long-term
retention of MSUS skills among medical students that had undergone an elective using a combined peer-tutored teledidac-
tic approach, involving remote instruction and portable ultrasound devices for one student group, compared to a traditional
on-campus course led by postgraduate faculty in another student group.

Methods:One year after completing the MSUS course, medical students were tested on their retained ability to acquire and
interpret MSUS images by repeating an objective structured clinical examination (OSCE). During the course, the participants
were randomly assigned to either teledidactic, peer-tutored training or a conventional on-campus course led by faculty. The
follow-up assessment involved obtaining standard sections of the shoulder, elbow, wrist, finger, hip, knee, ankle, and toe
joints, along with image optimization and evaluating basic pathologies such as joint effusions and hypervascularization.
The OSCE scores of teledidactically trained students were then compared to those of students who had undergone
faculty-led on-campus training.

Results: Out of the initial cohort of 30 medical students, 24 students participated in the follow-up OSCE one year later. Both
groups showed a significant decline in practical MSUS skills. The average OSCE score immediately after the MSUS training
was 57.3/63 (SD ± 4.25), but a year later, in the follow-up OSCE, the average score dropped to 52.56/63 (SD ± 6.67).
Despite this decline, there was no significant difference (p > 0.001) between the two teaching cohorts in the follow-up OSCE.

Conclusion: Even after a year, medical students who received only teledidactic instruction by a peer teacher in MSUS
achieved comparable results in a standardized follow-up OSCE to those who took an on-campus course and were
instructed by postgraduate physicians. This indicates that teledidactic teaching formats even combined with peer-assisted
learning can effectively maintain practical MSUS skills over the long term, making them a viable and sustainable approach
in medical education. However, the observed decline in skills in both groups highlights the critical need for repetition in ultra-
sound training, ideally through a longitudinal curriculum.
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Disclosure: R. Neubauer: None; C. Bauer: None; S. Petzinna: None; P. Karakostas: None; F. Recker: None;
V. Schäfer: None.

Abstract Number: 1302

Physician Knowledge, Attitudes and Perceived Barriers to
Recommending the Recombinant Varicella Zoster Vaccine

cori sutton1, yingxue wang2 and priyanka iyer3, 1UC Irvine, orange, 2UC Irvine, Orange, CA, 3Uc Irvine Medical center,
orange

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Varicella-zoster virus(VZV) or Shingles infections in immunocompromised individuals can lead to
severe complications. Despite availability of the Recombinant Varicella Zoster vaccine(RZV), vaccination rates remain subop-
timal. The purpose of this research is to conduct a survey to assess physicians’ attitudes, knowledge, and practices regard-
ing the RZV.

Methods: This was a cross-sectional survey conducted using an online platform from a diverse sample of physicians caring
for immunocompromised patients (e.g., rheumatology, hematology-oncology, gastroenterology, transplant nephrology,
infectious disease), with a special focus on those that prescribe JAK inhibitors (JAKi)

The survey instrument was developed based on a comprehensive literature review and consisted of the following sections:

Demographic and practice characteristics

Knowledge and awareness about the shingles vaccine

Attitudes and beliefs regarding the shingles vaccine

Vaccine recommendation and administration practices

Perceived barriers and facilitators to shingles vaccine uptake

The survey included a combination of multiple-choice questions, Likert-scale items, and open-ended questions to capture
both quantitative and qualitative data

Results: The survey received 34 responses. The majority of respondents (53%) were between 30-39 years of age. Attend-
ing physicians constituted a larger proportion (83%) of the respondents compared to fellows (17%). The respondents pre-
dominantly specialized in rheumatology, infectious diseases, and hematology-oncology. Regarding knowledge of the
CDC/ACIP recommendations for RZV, 71% of respondents demonstrated accurate understanding. When asked about their
vaccine recommendation practices, 47% of physicians reported almost always recommending the RZV to their patients.
The patient’s current health status, particularly the relative degree of immunosuppression, emerged as the most influential
factor in the decision to recommend the vaccine. The top three barriers to prescribing the RZV were identified as follows:
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Sample response to survey question

Sample question as it appeared on the survey
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1) patient reluctance to accept the vaccine, 2) time constraints limiting discussion of the vaccine during clinic visits, and 3)
forgetting to discuss the RZV with patients due to prioritization of more pressing medical issues. All respondents (100%)
reported feeling confident in the effectiveness and safety of the RZV. 62% of respondents answered that an appointment
to return and receive the second dose was provided during the first visit itself. The study aimed to investigate a subgroup
of physicians who frequently prescribe Janus kinase (JAK) inhibitors to patients with autoimmune conditions. The subgroup
of physicians who prescribe JAKi was limited to only 7 physicians. Among these respondents, 70% reported being aware
that JAK inhibitors may increase the risk of herpes zoster.

Conclusion: We suggest including patient handouts in the clinic area and incorporating such information in the after visit
communication . By identifying potential barriers, facilitators, and knowledge gaps, this study aims to provide valuable
insights that can inform interventions to enhance RZV uptake.

Disclosure: c. sutton: None; y. wang: None; p. iyer: None.

Abstract Number: 1303

Knee Injection Training for Internal Medicine Residents in Real-world
Primary Care Practice

Maria Intriago1, Antonio Ocejo2 and Kelly Corbitt1, 1University of Miami, Miami, FL, 2University of Miami, Miami

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Intra-articular injections are an effective treatment for knee osteoarthritis (OA). Despite being
a simple and ambulatory procedure, most of the internists do not perform it regularly due to lack of confidence or inadequate
training. Given the shortage of rheumatologists and long waiting times for referrals, we aimed to evaluate whether training
during residency can increase residents’ confidence in performing knee injections during primary care visits. As a secondary
measure, we chose to center this project at our public hospital’s clinic to increase access to care for this primarily under-
served population.

Methods: We included internal medicine residents from the University of Miami. Training was divided into 2 phases. Phase
one consisted of a workshop led by a rheumatologist, which included a lecture followed by simulation with mannequins. A
questionnaire was performed before this session to assess the residents’ referral practices for injections (1=never; 5=always
refers), experience and confidence with the procedure (1=none; 5=high confidence). In the second phase, residents on their
primary care rotation at Jackson Memorial Hospital performed knee injections on patients with OA, supervised by a rheuma-
tologist. A post-procedure survey was collected to assess the residents’ confidence level and perceived utility. Additionally,
surveys were administered to the patients to evaluate their perceived benefit (5-point scale), pain before and after the proce-
dure (scale of 1-10), and functionality.

Results: 84 residents took the pre-workshop survey. On a 1-5 scale, the residents reported they refer OA patients for knee
injections at a 2.3. Reasons for not referring included long waiting times to see a specialist (26%), resident being unsure
about the benefits (31%) and patient refusing injections (29%). 9 residents had done prior knee injections, of which 2 resi-
dents can perform it independently. The average confidence pre-workshop was 1.4. 7 residents completed the survey
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post-real world injections. The mean confidence post-mannequin training was 2.7±1.4 and 4.4±0.8 after real world injec-
tions (mean difference 1.7; 95% CI 0.4- 3.0). The mean number of injections performed per resident was 4. All of them
reported that this was useful and 5 (71%) that they would incorporate this into their primary care practice. 15 patients
received knee injections. 12 (80%) reported that the procedure was helpful, with a mean effect of 3.3. The mean pain score
before the procedure was 8.9±1.6 and after 4.5±2.9 (mean difference -4.4; 95%CI -6.0 to -2.8). 6 patients (40%) decreased
their use of NSAIDs/analgesics and 13 (87%) felt more functional. No complications were reported.

Conclusion: This is an ongoing study, but our results suggest it is easy and effective to train internal medicine physicians in
knee injection. Implementation of this in real world primary care has the potential to increase access to health of patients in
need and more timely treatment.

Disclosure: M. Intriago: None; A. Ocejo: None; K. Corbitt: None.

Abstract Number: 1304

Assessing Knowledge and Aptitude in Antinuclear Antibody Testing
Among Internal Medicine Residents

Dania Kaur1, Fizza Zulfiqar2, Akanksha Sharma3, Muhammad Bilal4, Rida Fatima4 and Abhinav Vyas5, 1North Alabama
Medical Center, Muscle Shoals, AL, 2Trinity Health Oakland/Wayne State University, Pontiac, MI, 3UPMC Mercy hospital,
Pittsburgh, PA, Pittsburgh, PA, 4Bassett Medical Center, Cooperstown, NY, 5Vanderbilt University Medical Center,
Nahville, TN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Testing for antinuclear antibodies (ANA) is essential for diagnosing autoimmune and rheumatologic
diseases. The testing has become increasingly popular in primary and specialized clinics, especially for patients with non-
specific symptoms such as myalgia and fatigue. The American College of Rheumatology has published its top five Choosing
Wisely recommendations, with the first focusing on ANA and ANA sub-serology testing. However, there is concern that ANA
testing is being overused without a proper understanding of its indications and interpretations, leading to false positive
results, unnecessary rheumatological consultations, and additional tests. This study intends to evaluate internal medicine
residents’ current knowledge and competency levels regarding ANA testing and identify areas for improvement in their med-
ical education.

Methods: A multicenter cross-sectional study involving internal medicine residents from 10 programs across Alabama,
Michigan, and Pennsylvania was carried out. The study utilized a 12-item multiple-choice questionnaire to assess the resi-
dents’ knowledge of ANA testing. The questionnaire focused on various aspects of ANA testing, including its fundamental
principles, appropriate clinical uses, interpretation of test results, and the significance of positive or negative findings in differ-
ent clinical scenarios.

Results: A total of 84 internal medicine residents responded to the questionnaire. 60% of the residents identified the primary
clinical indication of ordering ANA testing. About 44.83% of them correctly identified the pattern of ANA in SLE. Only 34.12%
could interpret the meaning of ANA titer 1:160. Preliminary results indicate that while most residents are familiar with the
basic principles of ANA testing, significant gaps exist in their ability to interpret test results and understand their clinical
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implications correctly. Only 60% of respondents could correctly identify the diseases most commonly associated with pos-
itive ANA results. The most commonly misunderstood areas included the differentiation between specific ANA patterns and
their association with various autoimmune conditions.

Conclusion: The results of this study emphasize the importance of improving educational programs that focus on ANA test-
ing within internal medicine residency programs. There is a need to understand better specific ANA patterns and titers and
the necessary follow-up steps for positive ANA results. Enhanced training could improve diagnostic accuracy, more appro-
priate test utilization, and better patient outcomes. To address the knowledge gaps identified in this study, targeted educa-
tional interventions like workshops, case-based discussions, and integrated learning modules could be implemented.

Disclosure: D. Kaur: None; F. Zulfiqar: None; A. Sharma: None; M. Bilal: None; R. Fatima: None; A. Vyas: None.

Abstract Number: 1305

Bingo: A Winning Pediatric Rheumatology Teaching Strategy?

Kyla Fergason1, Michael DiLeo2, Amanda Braddock3 and Miriah Gillispie-Taylor2, 1Baylor College of Medicine, Houston,
TX, 2Baylor College of Medicine/Texas Children’s Hospital, Houston, TX, 3UTSW, Dallas

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Exposure to pediatric rheumatology is often lacking during training given that 33% of medical
schools and 36% of residency programs have no affiliated pediatric rheumatologist (PR), with workforce issues projected
to worsen. Although there is a paucity of PRs, there is no paucity of childhood rheumatic and musculoskeletal disease
(cRMD). This combination can lead to delays in diagnosis and treatment, which could contribute to increased morbidity
and mortality. Gamification is a teaching strategy that reinforces concepts and incentivizes self-directed learning during train-
ing, and we have implemented an educational intervention aimed at using gamification to focus trainee attention on salient
topics within the rotation. The secondary benefit is that it can also capture faculty teaching effort.

Methods:Categorical and preliminary pediatrics interns rotate through the rheumatology department for four days in a week
and are given a bingo card with squares containing high-yield topics (Figure 1). Supervising attendings or fellows mark off
spaces on the card as residents progress, with the exception of “Practice pGALS independently,” which functions as a free
square. An anonymous survey is available for completion at the end of the week, and based on feedback the card has been
revised.

Results: The bingo card has been distributed to 50 interns. Of those, 36 (72%) have sent photos of their cards and 18 (36%)
have completed the survey with mostly favorable responses (Figure 2). This gives trainees the opportunity to seek out topics
pertinent to general pediatrics. Respondents noted the bingo card helped them “[do their] own self-directed learning about
what are essential for rheumatological conditions” and that it was “nice to have a framework for what to focus on”. One
noted that “It was also helpful for attendings to know what teaching points had not been covered.” Of the 36 who returned
cards, 11 residents (31%) got a bingo. Within the academic year, faculty members spent an average of about 32 half days
with residents, and 90% of the faculty members signed at least one bingo square. The average number of signed squares
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for the year was 32 per attending. Faculty averages ranged from signing 0 squares per half day to about 2 (1.95) per half day
spent with a resident, with an average of almost 1 (0.80) (Figure 3). The most commonly marked squares included “Counsel
a patient with +ANA,” “See active arthritis,” and “Explain when to order ANA.”

Conclusion: The bingo card helps guide intern learning, and 89% of residents liked having this tool. This process potentially
benefits both the trainee and faculty by decreasing the cognitive load during a brief clinical experience. It also allows faculty to
quickly know what has already been covered and what other points can be covered. Additionally, this is a tangible way to

Figure 1. Current bingo card

Figure 2. Results of pertinent questions from the anonymous post-rotation survey
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measure faculty engagement with residents in a large academic center. This baseline data can also be used to help increase
teaching points discussed by faculty during clinical experiences. This tool is also translatable, and bingo cards can be cre-
ated for free with many programs and adapted by any rotation during training.

Disclosure: K. Fergason: None; M. DiLeo: None; A. Braddock: None; M. Gillispie-Taylor: None.

Abstract Number: 1306

A Comparative Analysis of ChatGPT-4, Microsoft’s Bing and Google’s Bard
at Answering Rheumatology Clinical Questions

Pitchaporn Yingchoncharoen1, Nattanicha Chaisrimaneepan2, watsachon Pangkanon1 and Jerapas Thongpiya1,
1Texas Tech Health Sciences Center, Lubbock, TX, 2Texas Tech University Health Sciences Center, Lubbock, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The role of artificial intelligence (AI) is rapidly expanding in medical fields, with an increased fre-
quency of use by both patients and providers. There is a paucity of data assessing the ability of AI chat models (also known
as Large Language Models or LLMs) to accurately answer clinical questions and compare the accuracy of responses pro-
vided by different LLMs. This study aimed to investigate the ability of three LLMs (ChatGPT-4, Bard, and Bing) to respond
accurately and with quality responses provided by different LLMs.

Methods: Rheumatology-related questions from the rheumatology section of the MKSAP-19 were entered into three LLMs
(OpenAI’s ChatGPT-4, Microsoft’s Bing, and Google’s Bard) between April 26 to May 3, 2024. Questions were posted
twice: once with the inclusion of multiple-choice answers to choose from and once without (posed as “answer this ques-
tion”). The inclusion of laboratory values, imaging findings, and pathology findings within the question stem was noted. Gen-
erated responses were assessed based on overall accuracy and the number of correct answers, marked as correct,
incorrect, or unable to answer. Statistical analysis was performed to determine the number of correct responses per LLM
per category. Subgroup analysis was conducted based on question type. Data were reported as a proportion of correct
answers per LLM and per question category in percentages (%); the threshold for significance was set at p=< 0.05.

Figure 3. Breakdown of faculty time spent with residents and bingo card utility
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Results: A total of 60 questions were used to query the AI models, including 21 items of diagnosis questions, 3 items of epi-
demiology/risk factors questions, 11 items of investigations questions, 16 items of management questions, and 9 items of
integrating diagnosis and management questions. The percentage of questions requiring laboratory interpretation was
53.33%, and 15% of questions included imaging findings. When questions were posed alongside multiple-choice answers,
ChatGPT-4’s accuracy was 54 (90%), Bing’s accuracy was 39 (65%), and Bard’s accuracy was 32 (53.33%) (p < 0.001).
When prompts were input into the LLMs in an open-ended fashion, ChatGPT-4 correctly answered 56 (93.34%), Bing cor-
rectly answered 37 (61.67%), and Bard correctly answered 24 (40%) (p < 0.001). ChatGPT-4 and Bing attempted to answer
100% of the questions, whereas Bard was unable to answer multiple-choice and open-ended questions, 21.67% and
38.33%, respectively. All three LLMs provided a rationale in addition to an answer, as well as counseling where appropriate.

Conclusion: LLMs demonstrate a promising ability to answer clinical questions in rheumatology, especially with ChatGPT-4.
However, LLMs are dynamic entities whose accuracy will change over time requiring validation, and some LLMs showed lim-
itations in accuracy and should be used with caution by healthcare providers, medical trainees, and patients.

Disclosure: P. Yingchoncharoen: None; N. Chaisrimaneepan: None; w. Pangkanon: None; J. Thongpiya: None.

Abstract Number: 1307

Multidisciplinary Participation in Online Rheumatology Discussion
Forums

Nina Couette1, Nadine Housri2 and Melissa Briones3, 1Genesis Healthcare System, Columbus, OH, 2Yale School of
Medicine, New Haven, CT, 3Loyola University, Maywood, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1. Accuracy of provided answers for multiple choice questions for different large language models

Table 2. Accuracy of provided answers for open-ended questions for different large language models

2655

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Multidisciplinary interaction among medical specialties allows for the sharing of experiential knowl-
edge to provide comprehensive patient care. theMednet.org, an online platform that allows for dissemination of expert
knowledge in a searchable, private, and moderated question and answer (Q&A) format hosted four multidisciplinary pro-
grams over the past two years involving its rheumatology community.

Methods: theMednet rheumatology community includes over 1,900 practicing rheumatologists across the United States
and over 30,000 physicians in twelve additional specialties. A physician editorial team at theMednet developed four pro-
grams with high yield themes pertaining to multidisciplinary topics in rheumatology. Two journal articles and two topic-
focused discussions were identified. Through a partnership with journals, the articles were distributed to theMednet commu-
nity with a call for questions. Study authors and content experts in multiple specialties were asked to answer questions sub-
mitted by the physician community. The Q&A was distributed to physicians in relevant specialties over 3-4 weeks via email
newsletters.

Results: The ProDERM journal club was a multi-disciplinary program in rheumatology, neurology, and dermatology. The
INBUILD journal club involved rheumatology and pulmonology. The hemophagocytic lymphohistiocytosis (HLH) targeted
topic included rheumatology, pediatric hematology/oncology, and adult hematology/oncology. An immune-related adverse
events (IRAE) targeted topic included rheumatology, medical oncology, gynecologic oncology, dermatology, pulmonary,
and neurology. A total of 24 questions were included across the four programs. Among the programs, 2,401 physicians
engaged with the Q&A, resulting in 7,993 unique Q&A views and 744 poll votes. The programs reached 1,194 rheumatolo-
gists and 1,207 non-rheumatologists. There was a total of 4,576 views by rheumatologists and an additional 3,417 non-
rheumatologist Q&A views. The average number of views per question was 333. Experts from multiple specialties contrib-
uted answers to each program with the exception of the PRODERM journal club in which all answers were provided by rheu-
matologists (5). For the remaining programs, most frequently questions were answered by rheumatologists (11), followed by
adult hematology/oncology (9), pulmonology (7) and pediatric hematology/oncology (3). Question themes included
approaches to disease monitoring, decisions regarding treatment choice and duration, as well as management of medica-
tion side effects.

Table 1
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Conclusion: Multidisciplinary targeted topic and journal club programs on theMednet facilitate interaction among rheuma-
tologists and physicians in multiple other specialties to allow for dissemination of knowledge, generation of new insights,
and exchange of unique viewpoints. These have the potential to reach physicians across multiple specialties with the goal
of providing a unique opportunity for multidisciplinary medical education.

Disclosure: N. Couette: None; N. Housri: theMednet, 3, 8; M. Briones: theMednet.org, 3, 11.

Abstract Number: 1308

Measuring the Educational Impact of a Collaboration Between
RheumMadness and TheMednet

Nina Couette1, Herveen Kaur Singh2, Nadine Housri3, Eric Wilson4, Benjamin Lueck5, Sabahat Usmani6, Laura
Arneson7, Meredith Balbach8, Lauren Phillips9, John Kellogg5, Courtney Bair10, Michael Macklin11, Iman Qaiser12,
Amanda Rodriguez13, Akrithi Garren14, Matthew Sparks15, Lisa Criscione-Schreiber5, Guy Katz16, David Leverenz15 and
Melissa Briones17, 1Genesis Healthcare System, Columbus, OH, 2theMednet, New York, NY, 3Yale School of Medicine,
New Haven, CT, 4Duke University Hospital, Durham, NC, 5Duke University School of Medicine, Durham, NC, 6WEISS
Memorial Hospital, Chicago, IL, 7Northwestern University, Chicago, IL, 8Vanderbilt University, Nashville, TN, 9University
of Michigan, Ann Arbor, MI, 10Duke Univerisity, Durham, 11University of Chicago, Chicago, IL, 12Choctaw Nation of
Oklahoma Health Services Authority, McKinney, TX, 13Main Line Health, Wynnewood, PA, 14MedStar/Georgetown
Washington Hospital Center, Silver Spring, MD, 15Duke University, Durham, NC, 16Massachusetts General Hospital,
Boston, MA, 17Loyola University, Maywood, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: theMednet.org is an online educational forum in which physicians submit clinical questions that are
answered by experts in the field. RheumMadness is an online tournament of rheumatology concepts that engages learners
through a community of inquiry framework. We sought to measure the educational impact of collaborative use of these
learning platforms using data from participants redeeming continuing medical education (CME)

Figure 1. Percent of Responses for all questions in RheumMadness 2024
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Methods: The 2024 RheumMadness tournament consisted of 16 teams of competing concepts that were presented as scout-
ing reports written by trainees and rheumatologists. 14 clinically focused questions specific to RheumMadness content were
published on theMednet along with answers from experts and relevant polling questions. Leadership teams from RheumMad-
ness and theMednet publicized updates about each other’s initiatives on their respective online platforms. At the conclusion of
the tournament, CME and maintenance of certification (MOC) data for questions related to RheumMadness were analyzed.

Results: During the tournament period there were 292 CME credit claims for 101 unique practicing rheumatologists. Of
those claims, in regard to impact on clinical practice, 41% of respondents stated they gained a deeper understanding of a
topic, 35% learned something new, 12% stated there was no impact, 8% stated they understand how to apply what they

Figure 2. Impact - Responses by Question
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know to clinical practice and 4% responded “other” (Figure 1). Impact data for individual questions was also evaluated
(Figure 2). The question with the greatest impact on learning something new was “Do you generally recommend starting nin-
tedanib prior to immunosuppressive therapy in a patient with CTD-ILD”. The question with the greatest impact on applica-
tion to clinical practice was “How do you counsel patients on the benefit of diet and exercise in OA that motivates them in
a way to comply?”. In regard to application of knowledge in clinical practice, the majority of respondents (73%) reported
questions confirmed their practice, 14% reported it changed their practice, 6% reported they needed more information,
5% reported “other” and 2% reported their practice differs and they disagreed with the question responses (Figure 1). The
question with the highest reported change in clinical practice was “How do you counsel patients who ask if there are any die-
tary modifications they can make to help control their autoimmune disease?” with 38% of rheumatologists reporting this

Figure 3. Application - Responses by Question
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changed their practice (Figure 3). Overall, there was a range of 1 to 36 respondents who claimed CME credit per question.
There were 196 unique maintenance of certification (MOC) responses. Themes included improved understanding of diagno-
sis, treatment and management of rheumatologic diseases.

Conclusion: The question and answer format of theMednet is an effective way to educate practicing rheumatologists on
important clinical concepts in their field. Collaboration between theMednet and RheumMadness tournament led to a mea-
surable impact on learners’ understanding of topics, knowledge of new topics and application of concepts to clinical
practice.

Disclosure: N. Couette: None; H. Kaur Singh: theMednet, 3; N. Housri: theMednet, 3, 8; E. Wilson: None; B. Lueck:
None; S. Usmani: None; L. Arneson: None; M. Balbach: None; L. Phillips: None; J. Kellogg: None; C. Bair: None;
M.Macklin: None; I. Qaiser: None; A. Rodriguez: None; A. Garren: None;M. Sparks: None; L. Criscione-Schreiber:
UCB, 5;G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5;D. Leverenz: Pfizer, 5, Rheuma-
tology Research Foundation, 5, Sanofi, 2, UCB, 2; M. Briones: theMednet.org, 3, 11.

Abstract Number: 1309

Bridging the Gap: Evaluating Ophthalmology Training Amongst Pediatric
Rheumatology Fellows

Jully Padam1, Tzielan Lee2 and Rajdeep Pooni3, and Childhood Arthritis and Rheumatology Research Alliance.,
1Stanford University, Redwood City, CA, 2Stanford University School of Medicine, Palo Alto, CA, 3Stanford University, Palo
Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The scarcity of literature surrounding ophthalmology training within non-ophthalmology specialties
is striking. Chan et al. highlighted this gap revealing a discomfort among family medicine residents in managing sight-
threatening ocular conditions, despite meeting the International Council of Ophthalmology Task Force recommendations
for ophthalmology training in non-Ophthalmology specialties. Notably, no studies have explored ophthalmology education
among rheumatology trainees. This cross-sectional survey endeavors to fill this void by assessing pediatric rheumatology
fellows’ self-preparedness for basic eye examination techniques and their understanding of eyesight-threatening diseases
encountered in rheumatology

Methods: A Qualtrics electronic survey was developed and validated by experts in pediatric rheumatology and was distrib-
uted to pediatric rheumatology fellows affiliated with the Childhood Arthritis and Rheumatology Research Alliance (CARRA).
The survey was approved by the Stanford University Institutional Review Board (IRB) and was divided into 4 sections: level of
ophthalmology training; assessment level of preparedness performing eye examination screening of rheumatologic eye
manifestations; communication level with ophthalmology; and level of interest for further training. Data was collected through
the Qualtrics platform and the SPSS data analysis program was used to provide descriptive statistical analysis.

Results: 55% of requested pediatric rheumatology fellows responded to the survey. Only 50% of the fellows reported
receiving ophthalmology education in medical school. Less than 50% reported receiving training as a resident or as a fellow
with only a one-time lecture. 65% of participants reported that their current training programs do not have an educational
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curriculum and 81% do not provide a standardized approach for teaching the eye examination in their clinics. The percent-
age of participants who felt confident to perform a basic eye examination in JIA patients was only 6%. 51% of the partici-
pants reported being somewhat prepared to perform a basic eye exam and identify eye pathology in the most common
rheumatologic diseases but would prefer someone available to consult regarding clinical eye findings. 78% of participants
agree with the importance of developing their clinical ophthalmology evaluation skills and would participate in further educa-
tion. Audiovisual sessions and workshops were the preferred teaching method.

Conclusion: The bulk of ophthalmology training typically occurs during medical school with fewer opportunities provided
during residency and fellowship. Alarmingly, 1/3 of trainees reported receiving their education through a singular lecture,
which aligns with the low confidence levels among pediatric rheumatology fellows in conducting eye examinations and rec-
ognizing ocular manifestations of rheumatologic diseases. The necessity to develop an ophthalmology educational curricu-
lum for pediatric rheumatology trainees is clear. Surveyed pediatric rheumatology fellows are willing to participate in training
initiatives

Disclosure: J. Padam: None; T. Lee: None; R. Pooni: None.

Abstract Number: 1310

Cadaver Lab Improves Rheumatology Trainees’ Skills in Identifying Joint
Anatomy and Performance of Joint Procedures

RaveenaMidha1, Neha Batra2, Maarij Siddiqi3, Mohanad Hadi2 and Kat Gilek-Seibert4, 1Kent Hospital/Brown University,
Warwick, RI, 2Roger Williams Medical Center, Providence, RI, 3Touro University of Osteopathic Medicine, East
Providence, RI, 4RWMC, Sharon, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding joint anatomy is crucial in rheumatology for identifying pathology and performing
successful joint procedures. Musculoskeletal Ultrasound (MSUS) is commonly used to learn these skills, but gaining
hands-on experience outside of a clinical setting remains a challenge.

The standard curriculum provided by the American College of Rheumatology (ACR) includes cadaver labs as a potential
practice and assessment tool, in addition to live model scanning. Currently, there are few studies utilizing cadavers for teach-
ing joint anatomy or joint procedures, with none looking solely at cadaver use with MSUS in rheumatology training. Per liter-
ature review, this would be a novel study evaluating ultrasound-based learning on cadavers in augmenting rheumatology
trainees’ knowledge of joint anatomy and proficiency in joint procedures.

Methods: This IRB-exempted study consisted of 3-hour workshops utilizing formalin embalmed cadavers. The activity took
place at the Brown University Anatomy Lab from 2021 to 2024 (with 2022 excluded due to COVID-19
pandemic). Participants included 15 fellows from three rheumatology training programs and 2 residents from a local internal
medicine program supervised by Brown rheumatology faculty. Participants completed an exit survey aimed at assessing
comfort level (on a 1-to-6 Likert scale) in identifying anatomy and performing joint procedures both pre- and post-workshop.
Surveys encompassed six distinct joints: wrist, hand, knee, shoulder, elbow, and ankle.
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Results: All six joints studied demonstrated an improvement in perceived comfort level with joint procedures after the
cadaver session (Figure 1). The average comfort level score across all joints pre-anatomy session was 2.85 (on a scale of
1-to-6), and average score post-session was 4.65 (statistically significant with p = 0.0016).

After the workshop, there was significantly greater improvement noted in certain joints compared to others, with the wrist,
ankle, and elbow showing the most notable enhancements (Figure 2). Most participants noted that ultrasound augmented
learning of anatomy and joint procedures (Figure 3).

Not all 17 participants completed each joint station during the cadaver sessions; therefore, data were collected only from the
completed portions of surveys.

Conclusion: To our knowledge, this is the first study to establish the role of cadavers in fellowship training for identifying joint
anatomy and performing procedures with MSUS. Cadaver-based training markedly enhances both comfort and compe-
tence in mastering joint anatomy and performing joint procedures. This effect is particularly pronounced for complex joints
such as the wrist, ankle, and elbow.

Figure 1 – Perceived comfort level in performing joint procedures (on a scale of 1-to-6), pre- and post-anatomy lab session, with six different joints
evaluated

Figure 2 – The percent change in perceived comfort level pre- and post-anatomy session in performing joint procedures
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Limitations of this study are incomplete surveys and a small number of participants. Fresh frozen cadavers may also allow
better joint flexibility and visualization. Further longitudinal data is needed to conclusively affirm the positive impact of inte-
grating MSUS with cadaver training in enhancing trainees’ education.

Disclosure: R. Midha: None; N. Batra: None; M. Siddiqi: None; M. Hadi: None; K. Gilek-Seibert: AbbVie/Abbott, 6.

Abstract Number: 1311

“A Fellow-Driven Voluntary Initiative in Musculoskeletal Ultrasound
Training: Interest Does Not Equal Attendance”
David DeFrancisco1 and Melissa Griffith2, 1University of Colorado School of Medicine, Aurora, CO, 2University of
Colorado, Aurora, CO

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There is growing adoption of dedicated musculoskeletal ultrasound (MSUS) training in rheuma-
tology fellowships. However, the lack of established ACGME MSUS training requirements and competencies leaves cur-
ricular development and implementation to the discretion of individual programs. Our current MSUS curriculum is
geared towards 1st year fellows with 6 weekly lectures and hands on sessions in late summer. Subsequent training
occurs via periodic participation in dedicated MSUS clinics run by attendings. A survey of our 2nd year fellows indicated
that our current MSUS curriculum did not adequately prepare them to operate US machines or confidently scan
patients independently. A survey of our 1st year fellows indicated a strong desire for MSUS training in fellowship with
goal of Musculoskeletal Ultrasound Certification in Rheumatology (RhMSUS), indicating a need to adjust our curriculum
to better meet the needs of our trainees.

Figure 3 – Was ultrasound useful in identifying anatomy with joint injections?
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Methods: We designed and implemented additional voluntary hands-on MSUS training sessions for 1st year fellows from
January to May 2024. Sessions were one hour long, held weekly and fellow run. They were held following our mandatory
division-wide lectures to minimize barriers to attendance. We focused on basic ultrasound machine operation, technical
scanning skills, and identification of normal anatomy. Joints covered included fingers, toes, wrists and knees over 13 ses-
sions. An observed hands-on final examination was performed to demonstrate basic proficiency in utilizing MSUS to identify
normal anatomy.

Results: Seven sessions were attended by at least one fellow, with all five fellows attending at least one session. Six ses-
sions were not attended by any fellows. Two fellows attended three or more sessions. Three pre-training quizzes were com-
pleted for the finger and toe joints at the first session and no post-training quizzes were completed due to lack of consistent
attendance. Two of the three fellows that completed the hands-on final examination demonstrated adequate proficiency to
independently perform ultrasound examinations.

Conclusion: Due to poor attendance, objective evaluation of the effectiveness of the sessions was not possible. An
anonymous follow up survey completed by 4 participants indicated unanimously that “lack of time and clinical
demands” were the greatest barriers to attending more sessions. Interestingly, all participants continued to indicate a
goal of developing MSUS proficiency and RhMSUS certification, confirming an ongoing need for additional curricular
development.

Despite the lack of fellow participation, the process was constructive, demonstrating that voluntary fellow run MSUS training
is not a viable intervention to supplement our current US curriculum. Additionally, the survey indicated a strong fellow prefer-
ence for a more longitudinally structured curriculum to enhance US skill and knowledge retention. This has led our faculty to
restructure our curriculum for AY 2024-2025. There is also consideration for establishing required MSUS competency stan-
dards to ensure futures fellows obtain the basic knowledge and skills needed to incorporate MSUS into their clinical practice
post-fellowship.

Disclosure: D. DeFrancisco: None; M. Griffith: Gilead, 12, sub-investigator, sonoma biotherapeautics, 12, sub-
investigator.

Abstract Number: 1312

Long Term Proficiency and Clinical Outcomes of a Novel Fellow’s Injection
Clinic

Rubia Ahmed1, Whitney Martin2, Sharon Banks3, Nancy Olsen4, Vincent Aluquin1 and shirley albano-aluquin1, 1Penn
State Hershey College of Medicine, Hershey, PA, 2Lexington Rheumatology, West Columbia, SC, 3Penn State Health,
Hershey, PA, 4Penn State University/Milton S Hershey, Hershey, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatology fellows are required to learn joint and periarticular procedures during their training
but achieving the necessary expertise can be challenging if the rotations lack dedicated skills teaching. There is paucity of
literature reporting how procedural proficiency evolves, and how the type and number of injections affect performance.
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To address these questions, we started an exclusive fellows monthly injection clinic and assessed the learners’ progress by
analyzing their proficiency scores over time, comparing these between size of joints and number of procedures performed.
We selected 10 or more injections as the number needed to achieve higher expertise. We then determined patient response
and side effects as secondary outcomes.

Methods: The monthly clinic was led by a single attending rheumatologist who demonstrated the proper technique prior to
each encounter, supervised the procedure and provided instant feedback. The proficiency score (PS) was given by the
same teacher and used a numerical scale of 1-3 defined as 1-early, 2-progressing and 3-advanced. Factors included in
the PS are rapport, technique and documentation. We compared the PS between (1)initial and last fellow clinic, (2) procedure
type classified as large joint/periarticular (knee/shoulder/hip) and small/medium joint/periarticular (hand/elbow/foot) and (3) <
10 total procedures vs >10 done. Efficacy was measured by successful aspiration and/or significant pain relief. Patients
were advised to call the clinic to report adverse effects or lack of response.

Results: Twenty five clinics took place between December 2020-June 2024 and covered 5 trainees so far. The fellows per-
formed an average of 3.7 procedures/clinic for a total of 89. Proficiency scores (PS) were compared at initial (n=28) and last clinic
(n=23) and between large (n=59) and small/medium joint/periarticular injections (n=30). Scores increased over time with higher
expertise noted by last clinic compared to initial clinic [median 2.5 (IQR 2.3-3) vs 2(1-2.2), p = 0.0002]. Fellows achieved higher
PS for large joint/periarticular procedures compared to the technically more difficult small/medium [2.3(2-2.5) vs 2(1-2.5),
p=0.034]. PS was also higher when >10 procedures overall have been performed compared to < 10 injections [2.5(2-2.83) vs
2(2-2.3), p=0.0004]. The procedures were highly efficacious with a success rate of 95.5% (85/89) with no reported side effects.

Conclusion: This dedicated procedural clinic demonstrated factors that can improve proficiency among fellows. Our study
proposes that a minimum of 10 injections, long-term supervised training and increasing exposure to small joint injections are
needed to achieve competency.

Disclosure: R. Ahmed: None; W. Martin: None; S. Banks: None; N. Olsen: Amgen, 5, UCB, 5; V. Aluquin: None;
s. albano-aluquin: None.

Abstract Number: 1313

The Impact of Rheumatology Fellow Initiated Curriculum Design on
Resident Education for R1 versus R2-R4 Learners

Chrisana Pokorny1, Karen Kruzer2, Vincent Vertalino3, Alexis Barbut4, Roberta Marangoni5, Amy Blatt6, Ummara Shah1,
Christine Osborne6 and Bethany Marston6, 1University of Rochester, Webster, NY, 2University of Rochester, Victor, NY,
3University of Rochester, Hamburg, NY, 4University of Rochester, Brighton, NY, 5University of Rochester Medical Center,
Rochester, NY, 6University of Rochester, Rochester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatology fellows play a critical role as educators for residents and offer unique perspectives
on patient care. During the 2022-2023 academic year, fellows at the University of Rochester Medical Center (URMC) devel-
oped a longitudinal curriculum for internal medicine and internal medicine/pediatrics residents utilizing both objective knowl-
edge questions and subjective feedback questions to assess efficacy of the lectures. During the 2023-2024 academic year,
the educational series was modified to assess differential training for first year vs upper level residents.
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Methods: During the 2023-2024 academic year, a needs-assessment was updated using data obtained during the pilot
educational sessions in 2022-2023 and rheumatology core topics from the American Board of Internal Medicine Certification
Examination Blueprint. Topics chosen included dermatologic manifestations of rheumatologic disease, vasculitis, systemic
lupus erythematosus (SLE), myositis, and rheumatoid/crystalline arthritis. Lectures were given to first year residents
(R1) and separately to second through fourth year residents (R2-R4) for each topic. Residents completed self-assessment
questions created by the presenting fellow immediately before and after participation in didactics. A subjective questionnaire
assessed effectiveness for resident academic training, applicability to inpatient rotations and clinic, and impact on
management.

Figure 1: Average percent correct for pre- and post-test assessments divided by first year residents (R1) and upper-level residents (R2-R4) for
each lecture topic

Figure 2: Average percent improvement for pre and post-test assessments by individual question for first year residents (R1) and upper-level res-
idents (R2-R4) for each lecture topic
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Results: There was improvement in knowledge from pre and post-test assessments for all rheumatology topics (Figure 1).
The average pre-score was lower for R1 than for R2-R4 for all topics except vasculitis. The R1 group had a greater post-test
improvement compared to R2-R4 for three of five lectures. There was variability of improvement by individual question, as
some questions had fewer correct answers after the lecture (Figure 2). Residents found the sessions helpful for their aca-
demic training (96%), helpful for inpatient rotations and clinic (89%), and felt it would change their management (84%).

Conclusion: This project is an expansion on an innovative rheumatology fellow-initiated curriculum that continues to be an
effective way to educate resident learners on rheumatology topics. Knowledge gain was seen with each topic, but splitting
R1 and R2-R4 learners showed there may be more potential for targeted education early in the first year. Higher pre-test
scores in the R2-R4 group suggests that there are external educational influences or experiences, such as patient encounters
or exposure to previous lectures, that increase the knowledge base of this group. Limitations included limited number of
matched pre and post-test samples and inconsistent resident attendance. Resident performance on individual post-test ques-
tions was variable, with some average scores decreasing after targeted education, suggesting that fellow teachers may benefit
from additional training or support in either question writing or content delivery. Future iterations of this fellow-led curriculumwill
include additional support for fellows as teachers and focus on the impact of the initiative on the fellows as specialty educators.

Disclosure: C. Pokorny: None; K. Kruzer: None; V. Vertalino: None; A. Barbut: None; R. Marangoni: None; A. Blatt:
None; U. Shah: None; C. Osborne: None; B. Marston: None.

Abstract Number: 1314

Creation of an Online, Self-Assessment Tool for "Clinical Competencies in
Telerheumatology"

Sheila Marie Reyes - Yap Uyseco1 and Lisa Traboco2, 1St. Luke’s Medical Center, Cainta, Philippines, 2St Luke’s Medical
Center - Bonifacio Global City; University of the Philippines - Manila, Paranaque, Manila, Philippines, Philippines

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: TheSt. Luke’sMedical Center (SLMC) Rheumatology Fellowship Program is a 2-year accredited program
devoted to the diagnosis and management of a broad spectrum of rheumatologic diseases. The COVID19 pandemic has brought
unprecedented changes in all aspects of living including health professions education. Rheumatology fellows at our institution
became involved in the rapid uptake of telemedicine. This assessment tool aims to evaluate the clinical competencies of rheumatol-
ogy fellows in telerheumatology based on the following dimensions: data collection, assessment and treatment plan. It will help the
trainee monitor one’s performance in the use of telehealth when dealing with patients with rheumatologic disease.

Table 1 shows the calculation of the Cronbach’s alpha.

Source of variation SS df MS F P-value F crit

Rows 39.63175 20 1.981587 9,10187 5.47E-24 1.588692
Columns 24.42698 29 0.84231 3.868916 1.58E-10 1.487131
Error 126.273 580 0.217712
Total 190.3317 629

0.89
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Methods: This paper describes how an online, self-assessment tool for “Clinical Competencies in Telerheumatology” was
developed. Part I involved item pool creation through review of related literature on telemedicine in rheumatology and inter-
views with rheumatologists’ experience on teleconsultations. Part II was scale development and involved content and face
validation. The qualitative method of content validation utilized expert judgement of a panel of rheumatologists. However,
the ultimate decision of adding, removing or retaining items fell solely on the author. Face validation was performed by asking
another panel of rheumatologists to evaluate the clarity and face value of the assessment tool based on a set of criteria. Part
III involved scale evaluation using Cronbach’s alpha. Current rheumatology fellows-in-training from all the accredited rheu-
matology training institutions in the Philippines were invited to participate in the pilot study. Responses from the participants
were plotted in Microsoft Excel and the Cronbach’s alpha was calculated. Using the analysis ToolPak, the ANOVA 2-factor
without replication was chosen and the input range identified.

Results: The Cronbach’s alpha for this assessment tool is 0.89. This means that the instrument has good internal consistency
or reliability. It is noteworthy, however, that the target population was not reached because only 21 fellows responded.

Final version of the online self-assessment tool: Demographics and Instructions
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Conclusion: In conclusion, this tool may be used to reliably measure clinical competencies in telerheumatology of rheuma-
tology fellows in training.

Improvements are still warranted to further enhance the utility of this tool. Recommendations are: (1) to increase the sample
size of the population in the pre-testing phase; (2) conduct an exploratory and confirmatory factor analysis to further deter-
mine how well the items measure the construct and (3) supplement this tool with a third-party/consultant evaluation of the
telerheumatology process conducted by the fellow.

Disclosure: S. Reyes - Yap Uyseco: None; L. Traboco: None.

Abstract Number: 1315

From Presentation to Publication: Tracking the Publication Rate of
Abstracts Presented at American College of Rheumatology Convergence
Conference in the Years 2015 and 2018

Shreena Kamlesh Gandhi1, Shivani Patel2, Saransh Narang3, Aayushi Rajani3 and Kaleb Michaud4, 1KU School of
Medicine, Wichita, Wichita, KS, 2Washington University in St. Louis, St. Louis, MO, 3Medical College, Baroda, Baroda,
India, 4University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Final version of the online self-assessment tool: Data Collection, Assessment and Treatment Plan
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Background/Purpose: The ACR Convergence meeting attracts rheumatology researchers worldwide to present their
peer- reviewed abstracts for a global audience either as a poster or oral presentation. This venue serves as a vital platform
for both senior researchers and newcomers to exchange ideas and gain advice from peers leading to innovation and prog-
ress in our field. However, it is unknown how often these works transition into research journal publications, a metric for
research productivity, quality, and dissemination.

Objective: To evaluate the publication rates of abstracts presented at ACR Convergence in 2015 and 2018, examine factors
associated with full paper publication, and compare with other internal medicine specialty conferences.

Methods: We indexed and catalogued 6,270 abstracts (�3,000 per year) presented at the ACR Annual Scientific Meeting
(later to be named Convergence) in 2015 and 2018 from the online archive. These were additionally categorized by the fol-
lowing presentation type: poster, concurrent session (oral), or plenary (oral). We then manually searched the top 20 results of
both Google Scholar and PubMed to determine the publication status of each abstract as of June 10, 2024. Publication sta-
tus criteria included: matching at least three keywords between the abstract and any resulting manuscript, having at least
one common author, and publication occurring after and inclusive of the year of abstract acceptance. Data was compiled
into an Excel spreadsheet, categorizing abstracts as ’yes’ or ’no’ for publication. Publication rates were then calculated
using Excel formulas based on these categorizations.

Results: Of the 6270 total abstracts, 5890 were analyzed. Among these, 3283 (55.76%) were published as full articles in
peer-reviewed journals indexed in Google Scholar or PubMed. Specifically, 1658 abstracts (55.32%) from 2015 and 1625
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(56.17%) from 2018 were successfully published within 9 years and 6 years, respectively. Plenary presentations, totaling
28 (11 in 2015 and 17 in 2018), exhibited the highest publication rates: 81.81% in 2015 and 94.11% in 2018. Concurrent
presentations, totaling 751 (354 in 2015 and 397 in 2018), showed publication rates of 67.23% in 2015 and 83.83% in
2018. Posters, totaling 5129 (2632 in 2015 and 2479 in 2018), had publication rates of 53.6% in 2015 and 54.86% in
2018. These rates surpass those reported in similar studies of other internal medicine and subspecialty conferences.

Conclusion: To our knowledge, this is the first study to compare publication rates from a rheumatology conference. The overall
publication rates were 55.32% in 2015 and 56.17% in 2018, significantly higher than those reported for internal medicine and
other subspecialties, although more recent comparative studies are lacking. Further analysis will investigate predictive factors
for abstract publication, such as the year of publication, type of journal, journal impact factor, category of the abstract
(e.g., translational, clinical), and specific rheumatic diseases (e.g., rheumatoid arthritis, systemic lupus erythematosus, psoriasis).

Disclosure: S. Gandhi: None; S. Patel: None; S. Narang: None; A. Rajani: None; K. Michaud: None.

Abstract Number: 1316

Dual Therapy with a JAKi and bDMARD in Patients with Standard
Treatment Resistant Rheumatic Disease: A Case Series

Bella Garg1, John Antowan2 and daniel Furst3, 1Centinela Hospital Medical Center, Inglewood, CA, 2UCLA, Los Angeles,
3Pacific Arthritis Center, Inglewood

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Due to concerns about side effects, combined JAK inhibitors (JAKi) and biologic DMARDs
(bDMARDs) have not been recommended for rheumatologic conditions. However, combining them may have benefits in
treatment of resistant patients.

The Purpose of this case series is to evaluate the safety and efficacy of combination treatment using JAKi and bDMARD.

Methods: Clinical efficacy data were extracted from a retrospective case series. The data came from 9 rheumatologic
patients, 3 of whom had combination therapy twice (12 total courses of therapy). Changes in patient global and pain scores
via Visual Analogue Scale (VAS) scores (Range 0-100, MCID:10.0) were examined at 3,6, 9 and 12-month. Adverse events
(AEs), serious adverse events (SAEs- as defined by the FDA) and deaths were recorded.

Results: The patients on the JAKi/bDMARD combination were 7 females and 2 males. Rheumatic diseases included rheu-
matoid arthritis (RA)(n=5), psoriatic arthritis (PsA)(n=1), scleroderma (SSc)(n=1), and ankylosing spondylitis (AS)(n=2).

Combinations were used for an average of 8 months Demographics are seen in table 1.

Mean VAS global disease activity score improved from 4.0 to 2.8, (difference: -1.2, clinically significant improvement) (Graph
1). The 5 RA patients improved from 3.1 to 2.0 difference: -1.2, clinically significant improvement). The single PSA patient
worsened from 7.0 to 8.0 (difference: +1.0, clinically significant worsening). The 2 AS patients improved from 3.8 to 3.0(dif-
ference 0.8; only numerical improvement). The 2 SSC patients improved from 6.0 to 2.0(difference: – 4.0, clinically significant
improvement).
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The pain scale showed little change per patient.

Table 2 describes the 22 AEs; only one, an infection, required permanent drug discontinuation. There were no SAEs or deaths.

No statistical analysis was done due to the heterogenous patient population and limited study sample size.

Demographics

TOXICITY: Background, AEs, SAEs AEs: Adverse Events; SAEs: Serious Adverse Events
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As a retrospective, open study, there is selection bias.

Conclusion: Findings from this case series suggest that combination treatment using bDMARDs and JAKi inhibitors may be
efficacious, is reasonably safe and may be considered when standard single treatments/monotherapy is ineffective. How-
ever, larger-scale, controlled studies are needed to confirm these findings and evaluate the comparative efficacy of combi-
nation therapy against single medication treatment

Disclosure: B. Garg: None; J. Antowan: None; d. Furst: None.

Abstract Number: 1317

Serum (1-3)-β-D-Glucan Levels in Juvenile Idiopathic Arthritis

Yasmine LAMROUS, Camille LEGLISE, Audrey VANRENTERGHEM, Taieb CHOUAKI and Djamal-Dine DJEDDI, CHU
AMIENS PICARDIE, AMIENS, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Professional Education Poster
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) encompasses the most common chronic rheumatologic manifesta-
tions in children. It results from the interplay of genetic, environmental, and infectious factors. An imbalance in the gut micro-
biome (dysbiosis), including the fungal component (mycobiome), is a significant aspect of this infectious component. (1-3)-β-
D-Glucans (BDG) are major components of the fungal cell wall with immunomodulatory activity implicated in inflammatory
diseases. The significance of BDG in JIA remains undefined.

This study aimed to evaluate the correlation between serum BDG levels and disease activity in JIA.

Methods:We included 37 patients under 18 years with JIA, monitored at a French University Hospital between January and
December 2019. Disease activity was assessed using the validated JIA Disease Activity Score (JADAS), and serum BDG
levels were measured using the Fungitell® assay (Cape Cod).

Global Scale RA: Rheumatoid Arthritis; AS: Ankylosing Spondylitis; SSc: Scleroderma; PsA: Psoriatic Arthritis
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Results: A strong correlation was found between serum BDG levels and JADAS scores (r = 0.76, p = 0.006) in treatment-
naïve patients. No correlation was observed between BDG levels, C-reactive protein, and erythrocyte sedimentation rate.

Conclusion: This study demonstrates for the first time an association between serum BDG levels and JADAS scores in JIA.
Further studies are needed to confirm these results on a larger scale. Additional analyses of anti-BDG antibodies and fungal
microbiota could further characterize the fungal flora in these patients.

Disclosure: Y. LAMROUS: None; C. LEGLISE: None; A. VANRENTERGHEM: None; T. CHOUAKI: None;
D. DJEDDI: None.

Abstract Number: 1318

Patient Anxiety, Fear, and Kinesiophobia: Challenges Shared by UK
Physiotherapists in Managing Polymyalgia Rheumatica - Findings from a
Qualitative Study

Anne O’Brien1, Sara Muller1, Jennifer Liddle2, Martin Thomas1 and Christian D Mallen3, 1Keele University, Keele,
Staffordshire, England, United Kingdom, 2Newcastle University, Newcastle upon Tyne, United Kingdom, 3Keele
University, Keele, Staffordshire, United Kingdom

Serum BDG levels

Fitting curves for BDG levels
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia Rheumatica (PMR) is the commonest rheumatic condition affecting older people. 35% of
newly diagnosed patients report anxiety, (Muller et al., 2016) which, with other symptoms, may significantly impact daily function-
ing and quality of life. International PMR guidelines (Dejaco et al., 2015) promote an exercise role to maintain independence. This
qualitative study explored factors impacting physiotherapy management for people with PMR, including exercise prescription.

Methods: Following ethical approval and piloting, 17 semi-structured telephone interviews were conducted. UK physiother-
apists were purposively sampled from consenting survey respondents (aged 25-57 years, mean 20.2 years (SD 10.4) post-
qualification) who had varied experience of treating people with PMR. Interviews lasted between 44-87 minutes. The topic
guide explored typical clinical presentations, participants’ treatment priorities and the physiotherapists’ role in PMR. Inter-
views were recorded, transcribed verbatim and analysed inductively using thematic analysis.

Results: Five themes were identified: Patient anxiety; individualised care; treatment inconsistency; physiotherapists’ uncer-
tainty; and their perception of PMR complexity. Physiotherapists reported that patients’ fears of exacerbating symptoms
often engendered kinesiophobia and dominated management priorities. Physiotherapists potential explanations for
patients’ fear included a learnt mistrust of health professionals; aggravated by provisional diagnoses before getting a defin-
itive PMR diagnosis; anxiety about reliance on glucocorticoid therapy; and sudden onset of disabling PMR symptoms. Phys-
iotherapists reported that patients often lacked the knowledge and confidence to self-manage symptoms.

However, physiotherapists also lacked knowledge and experience. Infrequent PMR referrals, together with patient anxiety,
led many participants to conclude PMR can be a complex condition to manage. In particular, physiotherapists were partic-
ularly concerned about exacerbating symptoms and distinguishing PMR symptoms from existing comorbid musculoskeletal
conditions. Fearing triggering relapse, especially as glucocorticoid dosage was reduced, physiotherapists reported pre-
scribing and progressing exercise cautiously, emphasising the need for individualised advice. Three particular responsibili-
ties for physiotherapists in PMR were reported: discerning and treating underlying musculoskeletal impairments
distinguished from inflammatory PMR presentations; integrating psychological and physical findings in holistic assessments;
and using exercise therapy to educate and empower people to self-manage.

Conclusion: Both physiotherapists and people with PMR seem to report anxiety, especially around movement exacerbat-
ing symptoms. Physiotherapists reported fear of inducing relapse dominating physiotherapy management in people with
PMR. Tailored graduated exercise programmes and patient education may, however, successfully address kinesiophobia
and empower people to regain function and independence. Further evaluation relating to anxiety in PMR is needed.

Disclosure: A. O’Brien: None; S. Muller: None; J. Liddle: None; M. Thomas: None; C. Mallen: None.

Abstract Number: 1319

Impact of Illness Cognition and Self-Esteem on Quality of Life in
Reproductive-Age Women with Autoimmune Rheumatic Diseases

Ana Rodriguez-Flores1, Galilea Rodriguez2, Mara Ponce3, Anahí Carrazco Chapa4, Karen Aglae Chavez-Olivo2, Aldo
Patricio Romero-Avila2, Valeria Monserrat De Hoyos-Perez5, Jesus Cardenas-de la Garza3, Lorena Perez-Barbosa6,
CASSANDRA SKINNER TAYLOR7 and Dionicio Galarza-Delgado8, 1Facultad de Medicina, Universidad Aut�onoma de
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Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 2Hospital Universitario "Dr Jose Eleuterio Gonzalez", Monterrey, Mexico,
3Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 4Hospital Universitario Jose Eleuterio Gonzalez,
UANL, Rheumatology, Monterrey, Mexico, Monterrey, Mexico, 5Hospital Universitario Dr José Eleuterio Gonz�alez,
Monterrey, Nuevo Le�on, Mexico, 6Hospital Universitario, UANL, Monterrey, Mexico, 7HOSPITAL UNIVERSITARIO DR JOSE
ELEUTERIO GONZALEZ, MONTERREY, Mexico, 8UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune rheumatic diseases (ARDs) are inflammatory conditions associated with impaired joint
mobility, recurrent pain, and fatigue leading to poor emotional health and negative feelings impacting the quality of life (QoL).
Coping with chronic diseases involves psychological factors such as the patient’s illness recognition and self-esteem. Illness
cognition refers to the patient’s implicit common-sense beliefs about their illness. Finding benefits from the disease and
improving self-esteem can significantly impact physical and mental well-being, thus improving QoL. We aimed to correlate
illness cognition and self-esteem with QoL in reproductive-age women with ARDs.

Methods: An observational, cross-sectional, and descriptive study was performed in reproductive-age women with ARDs
(18 – 50 years) treated at a University Hospital. They were asked to answer three questionnaires (Table 1). The Illness Cog-
nition Questionnaire (ICQ) is an 18-item survey that measures patients’ helplessness, acceptance, and perceived benefits.
The World Health Organization Quality of Life Questionnaire (WHOQOL-Bref ) is a 26-item scale that assesses physical
health, psychological health, social relationships, and environmental health. The Rosenberg Scale (RSE) is a 10-item scale
that measures self-esteem. Kolmogorov-Smirnov, Spearman, and Pearson tests were performed. Data are presented in fre-
quencies, percentages, mean and standard deviation (SD), or median and interquartile range (IQR).

Results: A total of 96 reproductive-age women with ARDs were included with a median age of 33 (IQR: 24-39). Socio-
demographic and clinical characteristics mean and median results of every scale and dimension are described in Table 2.

We found a significant correlation between the patients’ disease acceptance and the four QoL domains: physical health (p=
0.000, r=0.373), psychological (p=0.000, r=0.532), social relationships (p=0.000, r=0.445), and environment (p=0.000,
r=0.548). Helplessness significantly correlated with the four QoL domains physical health (p= 0.000, r=-0.494),
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psychological (p=0.000, r=-0.641), social relationships (p=0.000, r=-0.487), and environment (p=0.000, r=-0.401) was
found. Perceived benefits were significantly correlated with QoL domains; score correlations are found in Table 3. Self-
esteem was significantly correlated with QoL physical health (p= 0.000, r=0.440) and psychological domains (p=0.000,
r=0.370). We noted a significant correlation between self-esteem, perceived benefits (p=0.008, r=0.270) and disease
acceptance (p=0.015, r=0.248).

Conclusion: Reproductive-age women with ARDs who found higher acceptance and perceived benefits of their disease
had higher QoL in all its domains and better self-esteem, while those with higher helplessness had worse QoL. Encouraging
interventions focused on changing negative perceptions of self-esteem and the disease may positively impact their overall
QoL domains and self-esteem.
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Disclosure: A. Rodriguez-Flores: None; G. Rodriguez: None; M. Ponce: None; A. Carrazco Chapa: None;
K. Chavez-Olivo: None; A. Romero-Avila: None; V. De Hoyos-Perez: None; J. Cardenas-de la Garza: None;
L. Perez-Barbosa: None; C. SKINNER TAYLOR: None; D. Galarza-Delgado: None.

Abstract Number: 1320

Acceptability and Satisfaction of an Online Resilience-Building
Intervention with Peer Health Coaches for Managing Fatigue and Well-
Being in Systemic Sclerosis

Susan Murphy1, Yen Chen2, Alexandra Harper2, Nirali Shah2, Mary Alore2, Sheri Hicks2, Adam Pape3 and Dinesh
Khanna2, 1University of Michigan, Plymouth, MI, 2University of Michigan, Ann Arbor, MI, 3University of Michigan,
University of Michigan, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Non-pharmacological fatigue management interventions in systemic sclerosis (SSc) are limited,
despite people with SSc reporting that fatigue is inadequately addressed with clinical care. We designed the 12-week online
peer-led resilience-building energy management (RENEW) intervention to address fatigue and other symptoms for people
with SSc. This intervention integrated patient preferences and professional recommendations and was grounded in cogni-
tive behavioral therapy principles and positive psychology. Our study aims to evaluate acceptability and satisfaction of
RENEW intervention in people with SSc.

Methods: The intervention provided education for managing fatigue and other symptoms through the RENEWwebsite/app.
Participants in RENEW engaged in nine one-on-one online sessions led by trained peer health coaches with SSc over
12 weeks, weekly for the first 6 weeks then bi-weekly. Each session included discussions on setting healthy goals, tracking
progress, and providing support and encouragement. Experiences with RENEW were evaluated using a questionnaire
designed for the study. Acceptability (perceived usefulness and effectiveness of the intervention) and satisfaction with the
website/app and health coaching were rated using 5-point Likert scales (from 1- 5; strongly disagree to strongly agree). Par-
ticipants also rated the overall program quality and intervention aspects and whether they would recommend RENEW to
others. Participants also provided open-ended feedback. Data were analyzed using descriptive statistics and qualitative
content analysis.

Results: Participants in RENEW (n = 115; mean age = 54 ± 11 years) were mostly women (92%) and White (82%). Forty-
four percent had diffuse SSc; 60% had an early disease duration (≤ 5 years). 63% of participants attended all health coach-
ing sessions. Among those who completed the questionnaire (n = 105), mean Likert scores ranged from 3.4 to 4.8 (Table 1),
with 99% rating RENEW as excellent or good and willing to recommend it to others with SSc. Feedback showed that 48%
liked both the website/app and health coaching equally, 48% favored health coaching alone, and only 4% preferred the
website alone. Reasons for valuing health coaching included the opportunity to talk with someone who is also living with
SSc (50%) and feeling more accountable to achieve goals with peer health coaches (37%). Participants mentioned the three
best aspects of RENEW as: 1) the supportive nature of health coaching, including providing guidance and boosting confi-
dence in adopting healthy behaviors; 2) useful educational content on the website/app, particularly the self-care and relaxa-
tion modules; and 3) convenience and access of online meetings. Suggestions for improving RENEW included enhancing
the app’s functionality and having follow-up sessions to provide ongoing support.
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Conclusion: Participants with SSc rated acceptability and satisfaction highly for the peer-led RENEW intervention. These
insights are valuable for refining and implementing future SSc interventions nationwide to mitigate burdensome symptoms.

Disclosure: S. Murphy: None; Y. Chen: None; A. Harper: None; N. Shah: None; M. Alore: None; S. Hicks: None;
A. Pape: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Abstract Number: 1321

Neuropsychological Evaluation of Cognitive Impairment in Patients with
Rheumatic Diseases

Gabriela Anais Madrid-Lopez1, Maria Corral-Trujillo2, Ivan Hernandez Galarza3, Jesus Cardenas-de la Garza2 and
Dionicio Galarza-Delgado4, 1Facultad de Medicina, Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on,
Mexico, 2Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 3University Hospital, UANL, San Pedro
Garza Garcia, Nuevo Le�on, Mexico, 4UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatic diseases (RD) need their cognitive function intact to perform their daily rou-
tine or planning activities. Cognitive function includes orientation, attention/concentration, judgment/problem-solving, mem-
ory, and executive functions among others.

Cognitive dysfunction has been reported in patients with RD as part of the symptoms of their illnesses but it is also a symp-
tom of a wide range of psychiatric disorders such as major depressive disorder or anxiety disorder. Patients with RD can
have a self-perceived cognitive impairment that may or may not be related to their illness. We aim to determine the preva-
lence of cognitive impairment and most impaired cognitive domains with three different psychological tests in patients
with RD.

2679

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: We performed an observational, descriptive, cross-sectional study. We evaluated patients from the rheu-
matology department of a university hospital from September 2022 to April 2024. Patients over 18 years old with
at least one rheumatic diagnosis and a subjective perception of cognitive impairment affecting their daily lives were
assessed. The assessment protocol of the Neurocognitive Evaluation and Rehabilitation Clinic is shown in Figure 1.
We applied the Mini International Neuropsychiatric Interview (MINI) in the psychological evaluation. For the neuropsy-
chological evaluation, we used the Montreal Cognitive Assessment (MoCA), Neurobehavioral Cognitive Status Exam-
ination (NCSE), and the Wechsler Adult Intelligence Scale-IV (WAIS-IV). The entire evaluation has a total duration of
6 hours.

Results: A total of 23 patients were evaluated, 86.95% were women with a mean age of 52.65 ±14.89 years. The most fre-
quent diagnoses were fibromyalgia and osteoarthritis in 30.43% and 17.39%, respectively. Psychiatric comorbidities were
found in 60.86% of the patients (Table 1). According to the Montreal Cognitive Assessment (MoCA) test, some level of cog-
nitive dysfunction was found in 86.95% of patients. Working memory and attention were the most affected domains in the
Neurobehavioral Cognitive Status Examination (NCSE), with 47.82 and 21.73%, respectively. The Wechsler Adult Intelli-
gence Scale-IV (WAIS-IV) showed that 52.17% (12) of the patients had a below-average intelligence quotient (IQ). The
indexes with below-average scores were perceptual reasoning and working memory, at 65.2 and 56.5%, respectively.
(Table 2)

Conclusion: According to the MoCA, 86.9% of the patients evaluated had some level of cognitive impairment; this
percentage decreased to 52% when assessed with WAIS-IV because the latter is more detailed in evaluating cog-
nitive functions. Working memory was the most impaired cognitive domain in almost 50% of the patients using
NCSE and 56.5% with WAIS-IV. Psychiatric disorders were present in more than half of our patients (60.86%); it
is important to perform a complete psychological evaluation to correctly treat the cognitive complaints that RD
patients have.

Figure 1. Protocol of the Neurocognitive Evaluation and Rehabilitation Clinic.

2680

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 1. Sociodemographic, psychiatric, and psychological characteristics.

Table 2. Patient results by neuropsychological tests.
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Disclosure: G. Madrid-Lopez: None; M. Corral-Trujillo: None; I. Hernandez Galarza: None; J. Cardenas-de la
Garza: None; D. Galarza-Delgado: None.

Abstract Number: 1322

Maternal Antenatal Attachment in Women with Rheumatic Diseases

Maria Corral-Trujillo1, Rodrigo Alfonso Cerda Gonz�alez2, Luis C Berlanga-Muñoz3, Rodrigo Cantú-Barreda4, Brayan U
Montes-Rodríguez5, Anahí Carrazco Chapa6, América M Burciaga Garza5, Jesus Cardenas-de la Garza1, Lorena Perez-
Barbosa7, CASSANDRA SKINNER TAYLOR8 and Dionicio Galarza-Delgado9, 1Universidad Aut�onoma de Nuevo Le�on,
Monterrey, Nuevo Le�on, Mexico, 2Universidad Aut�onoma de Nuevo Le�on, Santa Catarina, Mexico, 3Hospital
Universitario "Dr. José Eleuterio Gonz�alez", Monterre, Mexico, 4Hospital Universitario, Monterrey, Mexico, 5Hospital
Universitario "Dr. José Eleuterio Gonz�alez", Monterrey, Mexico, 6Hospital Universitario Jose Eleuterio Gonzalez, UANL,
Rheumatology, Monterrey, Mexico, Monterrey, Mexico, 7Hospital Universitario, UANL, Monterrey, Mexico, 8HOSPITAL
UNIVERSITARIO DR JOSE ELEUTERIO GONZALEZ, MONTERREY, Mexico, 9UANL Hospital Universitario, Monterrey, Nuevo
Le�on, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The maternal antenatal attachment (MAA) is defined as the emotional bond between a pregnant
woman and her unborn child. The quality of this relationship is considered relevant for the subsequent attachment relation-
ship and the psychological development of the infant.

Autoimmune rheumatic diseases (ARDs) affect women in their reproductive years and have a significant impact on child-
bearing. Studies show that pregnant women with ARDs were ambivalent toward their pregnancy and had higher levels of
depression. The aim of this study is to describe the quality and intensity of the MAA in women with ARDs and their relation-
ship with depressive and anxious symptoms.
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Methods: A descriptive, comparative, cross-sectional study was conducted among pregnant women in their third trimester
with and without ARDs from the rheumatology and gynecology outpatient clinics in a university hospital. All women answer a
survey including sociodemographic and medical history and three questionnaires: Maternal Antenatal Attachment Scale
(MAAS), State-Trait Anxiety Inventory (STAI) and Edinburgh Postnatal Depression Scale (EPDS). The details of the question-
naires are shown in figure 1.

For statistical analysis the Kolmogorov-Smirnov test was employed to determine normality. Clinical and demographic
characteristics were presented as frequencies and percentages, for the continuous variables we provided means
(SD) and medians (IQR). Spearman correlation test was employed to assess the association between the MAAS, STAIT
and EPDS. A p value = 0.005 was considered statistically significant. Statistical program SPSS version 25 (IBM Corp,
Armonk, NY).
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Results: A total of 110 pregnant women in their third trimester were included: 55 women with ARDs and 55 without ARDs.
For the ARDs group, the most frequent diagnosis was rheumatoid arthritis (RA) with 28 (50.90%), followed by systemic lupus
erythematosus (SLE) and antiphospholipid syndrome (APS) with 9 (16.36%) each. No significant correlations were found
between the sociodemographic data and the MAAS, STAI and EPDS among groups. Sociodemographics and the scales’
scores by group are shown in table 1.

There were no significant differences between the ARDs group and control group. In the control group, a weak positive cor-
relation was found between the trait subscale (STAI) and the EPDS (r=0.383, p=< 0.01). In the ARDs group, we found a
strong positive correlation between the trait subscale (STAI) and the EPDS (r=0.613, p< 0.001). Based on the reported peri-
natal adverse outcomes, we divided in 3 subgroups: RA (n=28), SLE and APS (n=18), other diagnosis, (n=9); significant cor-
relations are shown in table 2.

Conclusion: Women with ARDs were able to develop MAA with quality (25, IQR: 17-28) and intensity (19, IQR: 12-55).
Relating MAA and psychiatric symptoms: experiencing closeness and tenderness toward their unborn child (quality sub-
scale, MAAS) impact differently in developing psychiatric symptoms in each subgroup: RA women present anxiety symp-
toms; the OD subgroup reported depressive symptoms. The SLE + APS subgroup scores show a predisposition to be
anxious (STAI TRAIT subscale) rather than having active psychiatric symptoms.

Disclosure: M. Corral-Trujillo: None; R. Cerda Gonz�alez: None; L. Berlanga-Muñoz: None; R. Cantú-Barreda:
None; B. Montes-Rodríguez: None; A. Carrazco Chapa: None; A. Burciaga Garza: None; J. Cardenas-de la Garza:
None; L. Perez-Barbosa: None; C. SKINNER TAYLOR: None; D. Galarza-Delgado: None.

Abstract Number: 1323

Drug Abuse Screening in Patients Who Fulfill the 2016 Fibromyalgia
Criteria

Laura Aline Martinez-Martinez1, Angelica Beltran-Barajas2, Mayra Nadia Quintanar-Cuevas3, David Vera
Bustamante4, Itzel Palafox Sosa5, Karyme Zazil Velazquez-Zarza6, Salvador Zuñiga-Roman6 and Luz Angelica
Viruel-Mejia7, 1Rheumatology Department - National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito
Federal, Mexico, 2Mental health outpatient clinic of the National Institute of Cardiology Ignacio Chavez, Mexico
City, 3Mental health outpatient clinic of the National Institute of Cardiology Ignacio Chavez, México, Mexico,
4Benemerita Universidad Autonoma de Puebla, Heroica Puebla de Zaragoza, Puebla, Mexico, 5Escuela Superior
de Medicina-Instituto Politecnico Nacional, Ciudad de México, Mexico, 6Mental health outpatient clinic of the
National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito Federal, Mexico, 7Rheumatology
Departement at National Institute of Cardiology Ignacio Chavez - Universidad Autonoma del Estado de Hidalgo,
Tula de Allende, Hidalgo, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Psychology/Social Sciences Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The clinical association of fibromyalgia with symptoms of anxiety and depression is well recognized
[Uçar M, et al. J Int Med Res 2015;43(5):679-85]. Emotional distress is commonly associated with the use of pain-relieving
substances but inherent factors to social behavior such as substance abuse [Ramírez Medina CR, et al. RMD Open
2024;10(2):e004232] have been little studied in fibromyalgia.
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This study aims to describe the level of substance abuse in patients fulfilling the 2016 Wolfe diagnostic criteria for fibromyal-
gia in a cohort of patients recruited at a national heart disease referral center and compare it with the non-patients who come
to our Institute accompanying patients during the waiting time for outpatient assessment.

Methods: Patients and non-patients who attend the outpatient clinic of the National Institute of Cardiology Ignacio Ch�avez
were invited to answer the self-report forms to collect basic clinical and demographic information as well as the following
clinimetric scales: widespread pain index, severity of fibromyalgia symptoms, polysymptomatic distress score of the 2016
fibromyalgia criteria published by Wolf et al, 10-item Drug Abuse Screening Test (DAST-10), Patient Health
Questionnaire-9 for symptoms of depression, General Anxiety Disorder-7 for anxiety symptoms, the Brief Psychiatric Rating
Scale, a visual violence scale, visual analog pain scale, and EuroQol for quality of life. The protocol was approved by the insti-
tutional review board. The analysis used the Kolmogorov-Smirnov, Mann-Whitney U, Chi-Square, or Fisher’s Exact Test. A p
value less than 0.05 was statistically significant.

Results: Between October 19, 2023, and April 17, 2024, 1210 complete responses were received, 498 (41%) from patients
and 712 (59%) from the non-patient population. 64% were women, age 41±15 years old, 39% had single marital status,
47% had basic education, and 63% had paid economic activity. In the complete cohort, 217 participants (17.9%) met the
criteria for fibromyalgia and all the scales applied were different between participants who fulfilled the criteria and those
who did not (p< 0.0001). There were no differences in the proportion of participants who met the fibromyalgia criteria
between patients and non-patients (18.1% vs 17.8%, p=0.487). The DAST-10 total score was higher in participants who ful-
filled fibromyalgia criteria (IQR, 1 (0-2) vs 0 (0-1), p=0.001). The frequency of consumption and severity of abuse was also
greater in patients (p< 0.05). Participants fulfilling fibromyalgia criteria report higher consumption of alcohol, tobacco, and
tranquilizers (p< 0.05) and show a tendency to consume more cannabis (p=0.082) or inhalants (p=0.088). The patients
group self-reported having more hypertension, diabetes, and dyslipidemia than non-patients (p< 0.0001). Obesity was dis-
tributed similarly (p=0.524) in patients and non-patients surveyed.

Conclusion: Substance abuse is greater in patients who fulfill the 2016 fibromyalgia criteria. To our knowledge, this is the
first report of scrutiny of drug abuse with DAST-10 in patients with fibromyalgia. The description of these consumption pat-
terns will help plan a strategy for their holistic management.

Disclosure: L. Martinez-Martinez: None; A. Beltran-Barajas: None; M. Quintanar-Cuevas: None; D. Vera Busta-
mante: None; I. Palafox Sosa: None; K. Velazquez-Zarza: None; S. Zuñiga-Roman: None; L. Viruel-Mejia: None.

Abstract Number: 1324

Rheumatoid Arthritis Associated Interstitial Lung Disease - Patient
Perceptions and Recommendations

Shirish Dubey1, Abhinav Peddasomayajula2, Damodar Makkuni3, Anupama Nandagudi4, Win Win Maw5 and Gouri M
Koduri6, 1Oxford University Hospitals NHS FT, Oxford, United Kingdom, 2Mid and South Essex NHS Foundation Trust,
Southend, England, United Kingdom, 3James Paget University Hospital NSH FT, Great Yarmouth, United Kingdom,
4MSEFT, Basildon, United Kingdom, 5Mid and South Essex NHS Foundation Trust, Chelmsford, England, United Kingdom,
6Southend Univeristy Hospitals NHS Trust, Essex, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Interstitial lung disease (ILD) is one of the complications of rheumatoid arthritis (RA) and has signifi-
cant impact on morbidity and mortality. RA significantly reduces quality of life (QoL) and having ILD additionally further
impacts their QoL. There are no studies on patient perceptions in RA-ILD and their needs. Understanding of patients’ level
of knowledge and needs would help clinicians to develop integrated care service for these patients. This study aimed to shed
light on patient perspectives, awareness, and impact on their life.

Methods: This is a prospective questionnaire study. There are no validated questionnaires, so we developed one based on
Commissioning for Quality in RA Reported Experience Measure (CQRA-PREM) to assess patient understanding, experi-
ence, care co-ordination and impact of ILD on quality of life. This study was conducted at 5 sites following ethics approval.
Subjects with RA-ILD were identified from routine clinics and database. Data was analysed using Microsoft Excel.

Results: Of the 64 responses, 58 were included for analysis. Table 1 describes the cohort characteristics and changes in
treatment following diagnosis of ILD. 46 (79%) had ILD duration of less than 5 years.

Awareness of ILD: 37 (64%) responders said, they did not receive any or minimal information on ILD, whilst 10 (17%)
received detailed information. 45(77%) were not provided any information on websites or patient organisations.

Table 1: Demographics and cohort characteristics
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Treatment changes following diagnosis of ILD: Treatment changes following diagnosis of ILD were made for 30 (52%)
subjects whilst in 28 (48%) subjects, no changes were made (see Table 1 for details)

Care Coordination: 29 (50%) subjects were attending respiratory clinics annually or more frequently with 22 (40%) at ran-
dom intervals or infrequently. 26 (45%) had 6 to 12 monthly PFTs, 28 (48%) at random intervals and 2 never had any PFTs.
Only 13 (22%) subjects felt involved with decisions involving their care, 43 (74%) did not.

Impact on Quality of Life: 31 (53%) stated that ILD affected their life as much as RA and 35 (60%) needed help from family
members or carers. 31 (53%) managed to undertake low intensity exercise and 10 (17%) were able to domoderate exercise.
Only 8 (14%) had received advice on chest physiotherapy.

Education and Self-Care: Only 13 (22%) subjects were provided information on self-management program and 26 (45%)
had departmental contact for queries.

Patient recommendations for service optimisation: Subjects preferred more information on ILD, frequent appointments
with a specialist, early referral to specialist centre and better communication between specialists -see Figure 1. 18 (31%)
subjects stated that they did not have enough knowledge to make recommendations.

Conclusion: RA-ILD has significant effect on Quality of life. This survey emphasized the need for better education to aid
patient’s awareness and understanding of ILD. Early referral and better communication between specialists are needed to
optimize the care for ILD patients.

Disclosure: S. Dubey: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1; A. Peddasomayajula: None;
D. Makkuni: None; A. Nandagudi: None; W. Maw: None; G. Koduri: None.

Figure 1: Recommendations by the Patients
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Abstract Number: 1325

The Association Between the Number of Teeth and All-Cause as Well as
Cardiovascular Mortality Among Patients with RA: NHANES from 1999
to 2004

Jiaqian Zhang1, Bo Chen2, Geng Yin1 and Qibing Xie3, 1Department of Rheumatology and Immunology, chengdu, China
(People’s Republic), 2Chenbo, Chendu, Sichuan, China, 3Department of Rheumatology and Immunology, Chengdu,
Sichuan, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Cardiovascular Disease (CVD) is the main cause of death in patients with Rheumatoid Arthritis (RA),
and a significant portion of CVD events occur in patients without traditional risk factors. Substantial evidence supports that
periodontitis is a risk factor for mortality from coronary heart disease and cerebrovascular disease, as well as all-cause mor-
tality. The association between tooth loss in RA patients and all-cause mortality and cardiovascular mortality needs further
study.

Methods: This study included 582 participants (221 males, 361 females; age range 20-85 years) from the National Health
and Nutrition Examination Survey (NHANES) between 1999 and 2004. Weighted multivariate Cox proportional hazards
models were used to assess the association between the number of teeth in RA patients and all-cause mortality and cardio-
vascular mortality.

Results: Over a median follow-up of 16.8 months, a decrease in the number of permanent teeth was associated with
factors such as age, Body Mass Index(BMI, Poverty Income Ratio (PIR), Education, and Chronic Obstructive Pulmo-
nary Disease (COPD) (all P< 0.05) (Table 1). 264 participants died, with 82 deaths due to CVD. After adjusting for
age, smoking (never, former, and current), ethnicity, education, annual family income, Healthy Eating Index 2015
scores, BMI, hypertension, diabetes, COPD, and cancer, participants with more than 8 missing teeth had the highest
risk of all-cause mortality (Hazard Ratio [HR] 4, 95% Confidence Interval [CI] 1.66, 9.67) compared to those with no
missing teeth, while those with complete tooth loss had the highest risk of cardiovascular mortality (HR 39.01, 95%
CI 5.52-274.89) (Table 2&Figure).
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Conclusion: This study is the first to find a dose-dependent relationship between the number of teeth in RA patients and all-
cause mortality and CVD mortality. The number of teeth is a suitable indicator of oral health, indicating an association
between oral health and CVD in RA patients.

Disclosure: J. Zhang: None; B. Chen: None; G. Yin: None; Q. Xie: None.

Abstract Number: 1326

Which Biomarkers Indicate Imminent Progression to Inflammatory
Arthritis in High Risk CCP Positive Persons?

Laurence Duquenne1, Didem Sahin Eroglu2, Jianhua Wu3, Kate Harnden1, Andrea Di Matteo4, Lucy Elizabeth Thornton5,
Rahaymin Chowdhury5, Leticia Garcia-Montoya1, Kulveer Mankia6 and Paul Emery6, 11. Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds Biomedical Research Centre, United Kingdom, Leeds,
United Kingdom, 21. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds
Biomedical Research Centre, United Kingdom, Ankara, Turkey, 31. University of Leeds, Leeds Institute for Data Analytics,
Leeds, United Kingdom 2.Wolfson Institute of Population Health/Queen Mary University of London, UK, Leeds, 41. Leeds
Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds Biomedical Research Centre,
United Kingdom, Jesi, Italy, 51. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR
Leeds Biomedical Research Centre, United Kingdom, Leeds, 6University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: A risk stratification model proposed a simple score using 4 biomarkers to identify those at high risk
of developing inflammatory arthritis (IA) in primary care (1). Meanwhile the pre-clinical phase of IA is a continuum where bio-
markers evolve. Identifying those indicating imminent (6 months) progression would be of value.
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Objectives were to describe sequential changes in biomarkers prior IA development according to risk stratification and to
identify predictive value of biomarkers for imminent IA.

(1) Duquenne et Al, Ann Intern Med 2023

Methods: In a single centre prospective observational cohort, 543 anti-cyclic citrullinated peptide antibody (anti CCP)
positive persons at risk of IA with a new non specific musculoskeletal symptom and no IA were recruited. Outcome
was clinical IA. Risk score used anti CCP, rheumatoid factor (RF), early morning stiffness duration (EMS), and erythro-
cyte sedimentation rate (ESR), defining 4 groups: those at high or low risk who subsequently developed IA or not. Col-
lected data was gathered into 4 time periods prior IA: >2 years ( >2Y), 2 to 1 year (2-1Y), 12 to 6 months (12-6M),
and < 6 months (< 6M), and equivalent time since first visit for those not developing IA. 1. Descriptive analyses: inde-
pendent/paired analysis were done between/ within groups. 2. Predictive analyses: multivariable predictive analysis
for imminent IA used panel data analysis on dichotomised biomarkers with a random intercept and robust error
estimation.

Results: Of the 242/543 (45%) persons identified at high risk, 57% (139/242) developed IA in a median of 12 (3-33) months.
In the low risk group 12% (37/301) did in 21 (9-55) months.

(-) Decrease (+) Increase. * <15 data available for analysis. EMS: Early Morning Stiffness, Er: erosion, ESR: erythrocyte sedimentation rate, HAQ:
health assessment questionnaire, SmJTC: Small joint tenderness count, PD: power Doppler, RF: Rheumatoid Factor, TSV: tenosynovitis, ULN:
Upper Limit of Normal, US: ultrasound, VAS: visual analogue scale.
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1.Descriptive analyses: In the high risk group, those developing IA (Dev IA) showed a significant increase in RF value, EMS,
small joints tenderness count (SmJTC), US power Doppler (PD), fatigue and pain < 6M prior IA (Table 1). Compared to those
who would not develop IA (No dev IA), they showed similar anti CCP value but higher RF value throughout follow up, then
sequential differences with higher number of joints with US PD presence (2-1Y), ESR, US erosions and tenosynovitis
(12-6M), and finally higher smJTC and EMS < 6M prior IA.
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In the low risk group, analysis within Dev IA group showed a significant increase in EMS and a decrease in anti CCP value <
6M prior IA. Compared No dev IA, in < 6M prior IA, they showed higher US features, EMS, small joints tenderness count
(SmJTC), and PROs (P< 0.05). Anti CCP and RF values were higher throughout follow up.

2. Predictive analyses: In the high risk group, the best predictors for progression to IA within 6 months were RF + (OR 6
[CI 1-33]), EMS ≥30min (OR 11 [CI 2-62]), US PD presence (OR 5 [CI 1-21]), and smJTC ≥1 (OR 5 [CI 1-23]). In the low risk
group, it is anti CCP >3xULN (OR7 CI 2-25), RF + (OR 8 [CI 2-32]) that were the most predictive for imminent IA.

Conclusion: In persons at high risk of developing IA, many biomarkers increased < 6M prior but the best predictors for
imminent IA were morning stiffness duration, tenderness of the small joints, and US PD presence, therefore should be fol-
lowed closely. In the low risk group, although EMS showed significant late increase, it is those with high anti CCP value
and RF positive that showed the best predictive value for imminent progression.

Disclosure: L. Duquenne: None; D. Sahin Eroglu: None; J. Wu: None; K. Harnden: None; A. Di Matteo: Janssen, 6;
L. Thornton: None; R. Chowdhury: None; L. Garcia-Montoya: None; K. Mankia: AbbVie/Abbott, 6, AstraZeneca,
2, 5, Deepcure, 2, Eli Lilly, 5, Galapagos/Alfasigma, 6, Gilead, 5, SERAC healthcare, 2, 5, UCB, 2, Zura Bio, 2;
P. Emery: AbbVie, 1, 12, Clinical trials, Activa, 1, AstraZeneca, 1, Boehringer Ingelheim, 1, Bristol Myers Squibb,
1, 12, Clinical trials, Galapagos, 1, Gilead, 1, Immunovant, 1, Janssen, 1, Lilly, 1, 12, Clinical trials, Novartis, 1, 1,
12, Clinical trials, 12, Clinical trials, Pfizer, 12, Clinical trials, Samsung, 12, Clinical trials.

Abstract Number: 1327

Association of Rheumatoid Arthritis and Frailty Status with Mortality in
Patients with Renal Cell Carcinoma

Sherwin Novin1, Sarah Holt2, Maya Swaminathan3, Jonathan Wright2, John Gore2, Kimme Hyrich4, Sizheng Zhao5,
Jeffrey Sparks6, Una Makris7, Maria Suarez-Almazor8, Petros Grivas2, Sarah Psutka2 and Namrata Singh9, 1University of
Washington, Seattle, WA, 2University of Washington, Seattle, 3MultiCare, Newcastle, WA, 4Centre for Musculoskeletal
Research, The University of Manchester, Manchester, United Kingdom, 5Centre for Musculoskeletal Research, The
University of Manchester, Liverpool, United Kingdom, 6Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, USA, Boston, MA, 7UT SouthwesternMedical Center and Dallas VA, Dallas, TX, 8MD Anderson Cancer Center,
Houston, TX, 9University of Washington, Bellevue, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Few studies have evaluated clinical outcomes and prognosis of patients with cancer with and with-
out rheumatoid arthritis (RA). Renal cell carcinoma (RCC) is particularly understudied in relation to RA, but evaluation is highly
relevant due to standard use of immune checkpoint inhibitors in management. With potential conflicts in the treatment of
both RA and RCC, there exists a need to further elucidate outcomes in this unique patient population. Given the adverse out-
comes associated with frailty, often present in both conditions, we sought to evaluate all-cause and cancer-specific mortality
with a focus on the interactions between frailty, RCC, and RA.

Methods:We collected patient data via the linked Surveillance Epidemiology and End Results cancer registry and Medicare
(SEER-Medicare) database. We included non-metastatic patients with the most common subtype of RCC, clear cell Renal
Cell Carcinoma (ccRCC), diagnosed from 2004-2017 using ICD-9 and ICD-10 codes. Patients with pre-existing RA were
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identified if they had ≥2 ICD-9/10 codes for RA within 2 years prior to diagnosis, separately coded 30-365 days apart. Val-
idated Claims-based Frailty (Kim et al 2018) and National Cancer Institute (NCI) Comorbidity indices were extracted within
365 days prior to ccRCC diagnosis. Cox proportional hazards regression models evaluated the association between RA
and both all-cause and cancer-specific mortality, adjusting for demographics, socioeconomic status, comorbidities, and

Table 1. Baseline Characteristics of the Cohort Stratified by Rheumatoid Arthritis (RA) Status
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cancer stage. For cancer-specific mortality, competing risk analyses were performed and sub-distribution hazard ratios
(HR) with 95% confidence intervals (CI) were calculated. Effect modification by frailty status in association with RA and mor-
tality outcomes was assessed.

Results: We identified 31,989 patients with non-metastatic ccRCC, of whom 802 (2.5%) had pre-existing RA (Table 1);
most had Stage I-II disease (80.7%). Overall, 12.3% met criteria for frailty, including 20.5% of patients with RA vs. 12.0%
of patients without RA (p< 0.001).

We observed interaction between RA and frailty on all-cause mortality (p = 0.01). The presence of RA in non-frail patients
was associated with a significant increased risk of all-cause mortality compared to those without RA (HR 1.15 [95% CI
1.03 – 1.28]). Frail patients with RA (HR 0.91 [95% CI 0.76 – 1.10]), however, did not have a significant difference in all-cause
mortality compared to those without RA. No interaction was observed between RA and frailty for cancer-specific mortality
(Table 2).

The presence of frailty independently was associated with a significantly increased risk of cancer-specific mortality (HR 1.48
[95% CI 1.36 – 1.61]) while RA was not (HR 1.05 [95% CI 0.88 – 1.25]).

Conclusion: RA was an independent risk factor for all-cause mortality in non-frail patients with non-metastatic ccRCC but
not for mortality in frail patients. The presence of frailty, but not RA, was an independent risk factor for cancer specific mor-
tality. Limitations include retrospective nature, selection bias, unmeasured confounders. Our findings are hypothesis-
generating and can be used to guide point-of-care discussions in clinic and underscore the importance of further character-
izing frailty status.

Disclosure: S. Novin: None; S. Holt: None;M. Swaminathan: None; J. Wright: None; J. Gore: None;K. Hyrich: None;
S. Zhao: None; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer,
2, UCB, 2; U. Makris: None; M. Suarez-Almazor: Syneos Health, 1; P. Grivas: None; S. Psutka: None;
N. Singh: None.

Abstract Number: 1328

Carpal Tunnel Syndrome Is an Early Unrecognized Feature of
Rheumatoid Arthritis: A Population-Based Study

Roslin Jose George1, Noah Frechette1, Iqra Javed1, Bradly Kimbrough2, Sara Achenbach3, Elena Joerns1, Vanessa
Kronzer1, John Davis1, Cynthia Crowson1 and Elena Myasoedova1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic Rochester,
Rochester, MN, 3Mayo Clinic, Rochester, Rochester, MN

Table 2. Adjusted Hazard Ratios in Patients with RA vs without RA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Carpal tunnel syndrome (CTS) is a common complication of rheumatoid arthritis (RA). However, the
occurrence of CTS before RA and the effect of RA serological status on CTS is not well understood. We aimed to assess the
occurrence of CTS before and after RA incidence and by serological status compared to individuals without RA.

Methods: This retrospective population based cohort study included residents of a geographically defined area meeting the
1987 ACR classification criteria for RA between 1980 and 2019. Patients with RA were matched 1:1 with non-RA individuals
by age, sex, and RA incidence year. All individuals were followed until death, migration, or 12/31/2023. At least two diagno-
sis codes no less than 30 days apart were used to identify CTS. Cumulative incidence of CTS adjusting for competing risk of
death was assessed. Logistic regression and Cox proportional hazard models were used.

Results: We included 1335 patients with RA (mean age: 56.1 years, 69% females, 63% RF/CCP seropositivity), and 1331
individuals without RA. With a median of 32.5 and 32.9 years of prior medical history in the RA and non-RA individuals,
respectively, the overall prevalence of CTS at any time prior to or at RA incidence was 179 (13%) in patients with RA com-
pared to 85 (6%) in non-RA individuals (odds ratio (OR): 2.30; 95% CI: 1.75-3.03). The prevalence of CTS was increased
2 years or more prior to RA incidence/index (OR: 1.55; 95% CI: 1.14-2.10). Among the RA individuals, CTS prior to RA inci-
dence was somewhat more common in RF/CCP negative (76; 15%) than positive (103; 12%) patients, but this association
did not reach statistical significance (OR: 1.27; 95% CI: 0.92-1.76).

During median follow-up of 12.8 and 13.8 years in RA and non-RA, respectively, 154 patients with RA and 102 non-RA
developed CTS. After adjusting for age and sex, individuals with RA were 82% more likely to develop CTS when compared
to those without RA (age- and sex-adjusted hazard ratio: 1.82; 95% CI: 1.42-2.34) (Figure 1). When further adjusted for age,
sex, smoking, and obesity, this association persisted (HR: 1.80, CI: 1.39-2.31).

We found a 37% increase in CTS incidence in patients with seronegative versus seropositive RA, although the difference did
not reach statistical significance (age, sex smoking and obesity adjusted hazard ratio: 1.37, CI: 0.99-1.89).
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Risk factors for development of CTS after RA incidence included increased BMI (HR: 1.03 per 1 kg/m2, CI: 1.01-1.06) and a
lower erythrocyte sedimentation rate (ESR) at RA incidence (HR: 0.99 per 1 mm/hr, CI: 0.98-1.00).

Conclusion: Our study shows that CTS was 1.5-fold more common in individuals with RA (vs non-RA) two years or more
prior to RA incidence/ index date, suggesting that it can be an early unrecognized feature of RA disease presentation. The
incidence of CTS after RA incidence/ index date is significantly higher in patients with RA versus non-RA controls. Of note,
patients with seronegative RA tend to have a higher prevalence of CTS prior to RA and a higher risk of developing CTS after
RA onset (vs seropositive RA). These findings suggest the need for increased awareness of the risk of developing RA in
patients with persistent CTS and consideration for early rheumatology referral in patients with a high degree of suspicion.

Disclosure: R. George: None; N. Frechette: None; I. Javed: None; B. Kimbrough: None; S. Achenbach: None;
E. Joerns: Pfizer, 5; V. Kronzer: None; J. Davis: Girihlet, 10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical,
10; C. Crowson: None; E. Myasoedova: None.

Abstract Number: 1329

Investigating Predictors of Transfusion in Rheumatoid Arthritis and
Osteoarthritis Patients Undergoing Knee Arthroplasty

Stephen Batter1, Huong Do1, Dongmei Sun2, Ahmed Deeb1, Trang Bui1, Jason Blevins1, Mark Figgie1, Gwo-Chin Lee1,
J. Alex B. Gibbons3, Bella Mehta4, Susan Goodman5 and Linda A Russell1, 1Hospital for Special Surgery, New York, NY,
2Hospital for Special Surgery, Birmingham, AL, 3Columbia University Vagelos College of Physicians & Surgeons, New
York, NY, 4Hospital for Special Surgery, Weill Cornell Medicine, New York, NY, 5Hospital for Special Surgery, New York
10025, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Use of ambulatory surgery in arthroplasty is increasing, but the need for transfusion mandates hos-
pital admission. Despite the significant drop in transfusion rate linked to antifibrinolytic therapy, a significant number of
patients are still transfused. Few prior studies have assessed primary rheumatologic diagnosis- such as rheumatoid
arthritis- as a risk factor for the need for transfusion. The purpose of this study is to determine preoperative factors associ-
ated with receiving a blood transfusion after total knee arthroplasty (TKA) to optimally use ambulatory surgery, and to deter-
mine whether RA patients experience higher rates of transfusion.

Methods: We retrospectively reviewed primary unilateral TKA patients from a single tertiary care institution from February
2016 to December 2022. Patient demographics, preoperative hemoglobin, BMI, diagnosis of RA, and tranexamic acid
(TXA) use were obtained from the hospital electronic medical record. RA status was identified by ICD-10-CM diagnosis
codes for RA or JIA (M05.x, M06.0x, M06.2x, M06.3x, M06.8x, M06.9x, M08.0x, M08.2x, M08.3x, M08.4x). The associa-
tion of these variables with the primary outcome of receiving a packed red blood cell (RBC) transfusion was evaluated using
the chi-square test or Fisher’s Exact Test, as appropriate, and in a multivariable logistic regression model.

Results: There were 29,092 TKA included; 2.8% (822) received transfusions. Mean age was 67.1 years, mean preoperative
hemoglobin was 13.5 g/dL, and 61.2% were female. 62.7% of patients had a Charlson Comorbidity score of 0 and 4.0%
had a diagnosis of rheumatoid arthritis. Transfusion rate declined over the study period from 5.7% in 2016 to 0.9% in
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2022. Risk factors for transfusion included male sex (odds ratio (OR) 1.52, 95% confidence interval (CI): 1.27, 1.82) and
higher Charlson Comorbidity index (1 vs 0: OR 1.53, 95% CI: 1.26, 1.85 and 2+ vs 0: OR 1.86, 95% CI: 1.52, 2.27). Each
1 g/dL increase in preoperative hemoglobin decreased the risk of transfusion (OR 0.34, 95% CI: 0.32, 0.36). No TXA use
increased the risk of transfusion (OR 5.03, 95% CI: 4.26, 5.95). Diagnosis of RA was not a significant risk factor for transfu-
sion as compared to the general population. (OR 1.03, 95% CI: 0.79, 1.40).
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Conclusion: Higher preoperative hemoglobin and use of TXA decreased the likelihood of having a transfusion, while male sex
and higher comorbidity burden increased the risk of transfusion. RA was not a significant risk factor for transfusion. Significant
preoperative factors should be assessed in patients being considered for ambulatory TKR to reduce the need for subsequent
admission and transfusion. Future analysis should determine the optimal hemoglobin cut-off to avoid admission for transfusion.

Disclosure: S. Batter: None; H. Do: None; D. Sun: None; A. Deeb: None; T. Bui: None; J. Blevins: Globus Medical,
2, Lima Corporate, 2, Smith and Nephew, 2;M. Figgie: HS2, 11, Icarus, 11, Joint Effort ASO, 11, Lima, 2, 9, Mekanika,
11, Wishbone, 2, 4, 10; G. Lee: Corin USA, 2; J. Gibbons: None; B. Mehta: None; S. Goodman: Novartis Corporation
Pharmaceuticals, 5, UCB, 1; L. A Russell: None.

Figure 1: Number of total knee arthroplasties and transfusion rate by year

Figure 2: Odds Ratios from Multivariable Logistic Regression Model of Transfusion Risk
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Abstract Number: 1330

Increased Levels of F-calprotectin in Patients with Early Rheumatoid
Arthritis at Diagnosis

Jon Einarsson1, Katarina Friberger Pajalic2, Caroline Bengtsson3, Carmen Roseman4, Ellen Landgren1, Elisabeth
Mogard5, Elisabet Lindqvist5, Tor Olofsson4, Johan Karlsson Wallman6 and Meliha C Kapetanovic4, and Lund
Arthritis Research Group (LARG), 1Lund University, Department of Clinical Sciences Lund, section of rheumatology
and Skåne University Hospital Lund, Sweden, Lund, Skane Lan, Sweden, 2Lunds University, Department of clinical
sciences, section of Rheumatology Malmö and Skåne University Hospital Malmö, Sweden, Malmö, Sweden, 3Skåne
University Hospital Lund, Sweden, Lund, Sweden, 4Lund University, Department of Clinical Sciences Lund, section of
rheumatology and Skåne University Hospital Lund, Sweden, Lund, Sweden, 5Lund University, Department of Clinical
Sciences Lund, Section of Rheumatology and Skåne University Hospital, Lund, Sweden, Lund, Sweden, 6Lund
University, Department of Clinical Sciences Lund, Section of Rheumatology and Skåne University Hospital, Lund,
Sweden, Lund, Skane Lan, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Alterations in gut microbiota (dysbiosis) may contribute to the development of rheumatoid
arthritis (RA). Elevated fecal calprotectin (F-calprotectin), an established biomarker of gut inflammation, has been
shown to associate with dysbiosis in patients with inflammatory bowel disease (IBD), and may reflect microbiota
alterations also in RA (1).

The aim was to explore levels of F-calprotectin in patients with new-onset RA without symptoms indicating comorbid IBD,
and how this is linked to disease activity.

Methods: Patients with new-onset RA, participating in the “tight control” and “treat to target” strategy in RA study (TINDRA)
at the Department of Rheumatology, Skåne University Hospital (n=104), and a control group without rheumatic disease/IBD
(n=50), were enrolled. Fecal samples were obtained at inclusion (at RA diagnosis or within a few weeks thereafter (n=77) and
at 6 months follow-up visit (n=30) in patients, and on one occasion in controls (n=50). F-calprotectin was analyzed using
ELISA, where levels ≥50 μg/g stool indicate gut inflammation (2).

Results: RA patients were: 73%women, had a mean age of 58 years and symptom duration of 6 months at diagnosis; 51%
were current/previous smokers, 24% reported NSAID use, 58% had started treatment with systemic glucocorticoids (GCs)
and 22% with methotrexate when baseline fecal samples were obtained. Corresponding data among controls were: 48%
women, mean age 50 years, 28% current/previous smokers and 47% using NSAIDs. Mean (range) F-calprotectin at inclu-
sion was significantly higher in patients: 71 (23-559) vs 17 (1-138) μg/g in controls (p< 0.001, Mann-Whitney U-test). The
proportion of individuals with elevated values (≥50 μg/g) was significantly higher among patients (36% vs 4%, p< 0.001,
Chi2-test). Among patients, higher DAS28, higher DAS28CRP, and usage of NSAIDs at inclusion were associated with
increased F-calprotectin levels (p=0.043, p=0.026 and p=0.013, respectively; Spearman correlation). In addition, after
adjustment for age, gender, NSAID use, and use of GCs, havig new-onset RA remained significantly associated with
increased baseline F-calprotectin levels (logistic regression analysis, Table). Baseline F-calprotectin levels were associated
with higher DAS28and DAS28CRP at 3 months follow up (p=0.030 and p=0.045, respectively) but not with DAS28 or
DAS28CRP at 6-months follow-up (Spearman correlation). Compared to levels at inclusion, F-calprotectin decreased
numerically at 6 months follow-up (mean 58; range 25-493).
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Conclusion: Despite absence of IBD-like symptoms, patients with early RA displayed increased levels of F-calprotectin at
diagnosis even after adjustment for age, gender, use of NSAIDs, systemic GCs and smoking status. F-calprotectin levels
decreased numerically over a 6-month period in patients followed according to a “tight control” and “treat to target” strat-
egy. These results indicate the presence of subclinical gut inflammation in early RA.

Ref.

1. Romero-Figueroa MDS, et al. Gut-joint axis: Gut dysbiosis can contribute to the onset of rheumatoid
arthritis via multiple pathways. Front Cell Infect Microbiol. 2023 Jan 27;13:1092118.
2. Truedsson L. Klinisk Immunologi. Upplaga 1 (ISBN 978-91-44-07426-9)

Disclosure: J. Einarsson: None; K. Friberger Pajalic: None; C. Bengtsson: None; C. Roseman: None; E. Landgren:
None; E. Mogard: AbbVie/Abbott, 12, Development of educational material, Novartis, 12, Development and presenta-
tion of educational material; E. Lindqvist: None; T. Olofsson: Merck/MSD, 12, Co-author of paper without financial
support, UCB, 12, Co-author of papper without financial support; J. Karlsson Wallman: AbbVie/Abbott, 5, 6, Amgen,
5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; M. C Kapetanovic: None.

Abstract Number: 1331

Does Refractory Rheumatoid Arthritis Status Matter in Modeling
Patient Global Assessment Trajectories over 20 Years in a Large
US Registry?

Sofia Pedro1, Kristin Wipfler2, Urbano Sbarigia3, Federico Zazzetti4, Anna Sheahan5, Patti Katz6 and Kaleb Michaud7,
1Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 2FORWARD, The National Databank for
Rheumatic Diseases, Omaha, NE, 3Johnson & Johnson Innovative Medicine, Brussels, Belgium, 4Johnson & Johnson
Innovative Medicine, Horsham, PA, PA, 5Janssen, Chapel Hill, NC, 6UCSF, San Rafael, CA, 7University of Nebraska Medical
Center, Omaha, NE

Table. The association between the baseline characteristics and F-calprotectin ≥50 μg/g at baseline in patents and healthy control
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1. Characterization of reRA patients vs matched controls at 3 moments in time: initiation of first biologic, when reRA criteria was met and at
last observation
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Background/Purpose: Refractory rheumatoid arthritis (reRA) is characterized by an inadequate response to multiple
DMARDs. Many factors including environment, comorbidities, sociodemographics, and the treatment itself influence poor
treatment response. Accounting for these factors, we sought to quantify any remaining impact of being reRA in modeling
the patient global assessment (PtGA) outcome trajectory over time.

Methods: Participants with RA from the Forward Databank were followed between 1999 and 2019. ReRA was defined as
the use of a third advanced therapy with at least one TNFi and a non-TNFi biologic (nTNFi) or JAKi. Participants with RA,
stratified into reRA and non-reRA cohorts, were matched based on age, sex, disease duration, and follow-up time to
becoming refractory. Patients were followed from initiation of the first biologic until the last observation (each case/control
was matched until the first one was lost to follow-up). Demographics, patient-reported outcomes (PROs), comorbidities,
and treatment were characterized at several time points during the study, from baseline, when they met the refractory cri-
teria, and at the end of follow-up.

Table 2. Final mixed-effect regression model with random slopes for Patient Global Assessment
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Mixed-effect regression models with random slopes were analyzed using VAS PtGA (rated 0, [VERY WELL], to 10, [VERY
POOR]) as the outcome. Akaike information criterion (AIC) was used to identify the best model when adjusting for time,
sociodemographic, comorbidities, and treatment (concomitant and initial biologic).

Results: After matching, 1,384 participants were included in the study (692 each). The matched sample was 57 (SD 11)
years old, 88% female, 92% white, and had 14 years of education. From the initiation of the first biologic to the last observa-
tion, the reRA group was characterized by increased obesity, higher comorbidities, and worse PROs than their controls.
These measures also increased over time for both groups (Table 1). The first biologic distribution was: TNFi (89.5%), nTNFi
(9.5%), and JAKi (1%). Re-RA vs non-re-RA was associated with an increase of 0.49 in PtGA over follow-up. Similar
increases in PtGA were found with concomitant fibromyalgia criteria (0.95), depression (0.23), and lung problems (0.17).
Use of opioids (0.35) and glucocorticoids (0.23) was also associated with PtGA increase, as well as starting a nTNFi (0.30)
as the first biologic vs TNFi. Education was the only protective variable (-0.15 by school year). Figure 1 presents the predic-
tive margins estimated by the final model.

Conclusion: These findings show that even after accounting for several factors contributing to PtGA over time, reRA status,
defined by only treatment use, is still highly associated with PtGA. This shows the possible value of having a reRA definition
agnostic to disease activity as these 2 groups had distinct trajectories over time. Future work is also needed to identify and
quantify the impact of the factors contributing to worse trajectories of PtGA score and other outcomes for those who are
refractory compared to their controls.

Figure 1. Predictive margins for the final model and the most impactful variables.
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Disclosure: S. Pedro: None; K. Wipfler: None;U. Sbarigia: Janssen, 3, Johnson & Johnson, 11; F. Zazzetti: Janssen,
3, Johnson & Johnson, 11; A. Sheahan: Janssen, 3, Johnson & Johnson, 11; P. Katz: None; K. Michaud: None.

Abstract Number: 1332

Financial Distress and Its Determinants in Adults with Rheumatoid
Arthritis

Amber Brown Keebler1, Yunju Im2, Sofia Pedro3, Ted Mikuls1, Edward Peters1 and Kaleb Michaud1, 1University of
Nebraska Medical Center, Omaha, NE, 2University of Nebraska Medical Center, Omaha, 3Forward, The National
Databank for Rheumatic Diseases, Wichita, KS

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Often not evaluated in clinical visits, financial distress associated with medical costs, also known as
financial toxicity, has emerged as an important factor affecting health due to reduced adherence, stress, and other negative
impacts. The Functional Assessment of Chronic Illness Therapy –Comprehensive Score for Financial Toxicity (FACIT-COST)
patient-reported outcome measure provides a quantitative measure of financial distress validated in chronic diseases such
as cancer, diabetes and cardiovascular disease. To our knowledge, financial distress has never been described in rheuma-
toid arthritis (RA). We aimed to quantify financial distress and identify its determinants in participants with rheumatoid arthritis
(RA) in comparison to non-inflammatory musculoskeletal disease (NIMSKD).

Methods: We identified adult respondents enrolled in the FORWARD registry who had RA or NIMSKD and completed the
FACIT-COST questionnaire. In this cross-sectional study, the FACIT-COST score was analyzed as a continuous variable
(higher score indicates less financial distress) and as a binary variable (presence of financial distress with threshold < 26).
Double LASSO was applied to linear and logistic regression to select best multivariable models evaluating associations
between financial distress and predictors.

Results: A total of 3617 patients were included in the sample and analyzed in two diagnosis groups, RA (n=2277) and
NIMSKD (n=1340) (Table 1). RA patients (n=2277) had lower FACIT-COST scores indicative of more financial distress
than patients with NIMSKD (n=1340) with mean (SD) scores of 30.2 (9.4) and 34.0 (8.4), respectively (unadjusted-p<
0.001) (Figure 1). Financial distress was also more frequent in RA than NIMSKD (29% vs. 15%; unadjusted-p<
0.001). Differences in financial distress by diagnosis persisted following multivariable adjustment. In univariate analyses,
younger age, lower household income, less frequent college education, being married, being retired, male sex, and
Caucasian race were associated with presence of financial distress in patients with RA. In multivariable logistic regres-
sion models, determinants of financial distress in patients with RA included depression (aOR 1.13; 95% CI 1.09-1.16)
and disease severity (aOR 1.21; 95% CI 1.13-1.28)) (Figure 2). Notably, use of biologic or targeted synthetic disease-
modifying anti-rheumatic drugs were not associated with financial distress in adjusted models. Among those with RA,
determinants identified in multivariable models were similar whether financial distress was examined as a binary or con-
tinuous outcome.

Conclusion: Financial distress is prevalent in patients with RA and appears to be greatest in those with comorbidi-
ties, specifically depression. Future prospective studies are needed to examine causal directionality to elucidate
whether future interventions aimed at comorbid conditions might result in clinical benefit through reductions in finan-
cial distress.
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Figure 1: Distribution of FACIT-COST Scores by RA and NIMSKD

*Values are mean (SD) unless otherwise indicated. Mean standard difference is >0.1 for all variables.
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Disclosure: A. Brown Keebler: None; Y. Im: None; S. Pedro: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5,
Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; E. Peters: None; K. Michaud: None.

Abstract Number: 1333

Deciphering Variation in Real-World Early RA Outcomes: A Longitudinal
Analysis of the Canadian Early Arthritis Cohort (CATCH) Study

Orit Schieir1, Marie-France Valois2, Gilles Boire3, Louis Bessette4, Carter Thorne5, Susan Bartlett2, Glen Hazlewood6,
Carol Hitchon7, Diane Tin5, Hugues Allard-Chamard8, Bindee Kuriya9, Janet Pope10 and Vivian Bykerk11, and on behalf of
CATCH Investigators, 1McGill University, Montreal, QC, Canada, 2Centre for Outcomes Research & Eval, Montreal, QC,
Canada, 3Retired, Sherbrooke, QC, Canada, 4University of Laval, Quebec City, QC, Canada, 5Newmarket Rheumatology
Consultants, Newmarket, ON, Canada, 6University of Calgary, Calgary, AB, Canada, 7University of Manitoba, Winnipeg,
MB, Canada, 8University of Sherbrooke, Sherbrooke, QC, Canada, 9University of Toronto, Toronto, Canada, 10University
of Western Ontario, London, ON, Canada, 11Hospital For Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite advances in early RA diagnosis and therapies, treatment outcomes can still vary consider-
ably. Our objective was to compare short and long-term disease control in real-world early RA patients in routine care receiv-
ing contemporary guideline-based RA treatment in Canada and identify early predictors of poorer treatment outcomes.

Methods: Participants were adults diagnosed with early RA by a rheumatologist (symptoms < 1 year; 83% met RA classifi-
cation criteria) enrolled in the Canadian Early Arthritis Cohort from 2007 to 2023. Participants completed standardized study
visits including detailed RA clinical assessments, patient-reported outcomes (PROs), and laboratory investigations every
3 months in the first year, every 6-months in the second year and annually thereafter mirroring routine care practices in
Canada. Treatment decisions were at the discretion of the treating rheumatologist in line with treat-to-target guidelines.
Descriptive and bivariate statistics were used to summarize and compare baseline characteristics of participants with well-
controlled (CDAI < 10: low disease activity or remission) vs persistently active disease (CDAI ≥10: moderate or high disease
activity) throughout the first 12-months, and over the entire study follow up period, respectively. Multivariable logistic regres-
sion was used to identify early predictors of persistent active disease.

Figure 2: Overall Multivariable Logistic Model (Both RA and NIMSKD) Indicating Higher Odds of Financial Distress with Threshold Score <26 Values
are odds ratios with 95% Confidence Intervals. Similar predictors selected in disease specific multivariable models. Expensive therapies utilized in
RA treatment do not significantly increase odds for financial distress.
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Results: The study included 2,473 early RA patients with a mean age of 55, 71%were female, 85%were White. Most (86%)
had moderate or severe CDAI scores at enrolment and 88% received initial treatment with csDMARDs. While most patients’
RA became well-controlled over time, 407 (16%) experienced moderate or severe disease activity throughout the first year of
RA treatment, and 102 patients (4%) had persistently active disease throughout their entire follow-up period (median (IQR)
months: 35 (22-50)). Patients with well-controlled disease by 12 months showed rapid and significant CDAI improvement
within the first 3-months ( >50%), continuing through 6-months. In contrast, those with poor disease control showed only
modest or minimal improvement despite similar initial treatment (Figure). In bivariate and multivariable analyses, patients with
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well vs poorly controlled disease differed by social determinants of health (SDoH), symptom duration, indicators of medical
complexity (e.g. comorbidity, smoking, excess weight), tender joint counts, PROs, and perceptions of RA treatment neces-
sity vs. concerns (Table 1).

Conclusion:While most early RA patients respond well to early contemporary csDMARD treatment, 1 in 6 still experienced
moderate or severe RA after 12 months, and 1 in 20 had poor disease control throughout follow-up. Patients presenting with
greater inequities in SDoH, medical complexity, higher tender joint counts, symptom burden, lower beliefs in the necessity of
and/or greater concerns about using RAmedications, and those without large improvements in CDAI within 3-6months may
benefit from additional supports ( e.g. rapid treatment escalation with closer monitoring, coping/ adherence support, com-
plex care management) to optimize control of their RA.

Disclosure: O. Schieir: None;M. Valois: None; G. Boire: AbbVie/Abbott, 1, Biocon, 5, Orimed, 2, 6, Otsuka, 1, Pfizer,
5, Sanofi, 1; L. Bessette: None; C. Thorne: None; S. Bartlett: ARP, 4, Janssen, 2, 6, Pfizer Canada, 2, 6, PROMIS
Health Organization, 4, Sandoz Canada, 6; G. Hazlewood: None; C. Hitchon: AstraZeneca, 1, Pfizer, 5, Sandoz
Canada, 6; D. Tin: None; H. Allard-Chamard: None; B. Kuriya: AbbVie/Abbott, 1, Pfizer, 1; J. Pope: None;
V. Bykerk: BMS, 5, Pfizer, 1.

Abstract Number: 1334

Assessing the Performance of Validated Frailty Instruments in Veterans
with Rheumatoid Arthritis (RA)

Kylie Riggles1, Hannah Brubeck2, Riley Bass3, Courtney Loecker4, Punyasha Roul5, Bryant England6, Elizabeth Wahl7,
James Andrews8, Namrata Singh9, Joshua Baker10, Patti Katz11, Dolores Shoback12, Jose Garcia13, ariela orkaby14 and
Katherine Wysham15, 1VA Puget Sound Health Care System, Bellevue, WA, 2VA Puget Sound Health Care System, Seattle,
WA, 3VA Puget Sound Health Care System, Gig Harbor, WA, 4University of Nebraska, Lincoln, NE, 5UNMC, Omaha, NE,
6University of Nebraska Medical Center, Omaha, NE, 7VA Puget Sound Healthcare System, Seattle, WA, 8University of
Alabama at Birmingham, Birmingham, AL, 9University of Washington, Bellevue, WA, 10University of Pennsylvania,
Philadelphia, PA, 11UCSF, San Rafael, CA, 12San Francisco VA/University of California, San Francisco, San Francisco, CA,
13VA Puget Sound Health Care System/University of Washington, Seattle, WA, 14New England VA Geriatric Research
Education and Clinical Center/Boston VA/Division of Aging, Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, 15VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Frailty is a state of decreased physiological reserve that confers an increased vulnerability to
stressors and adverse outcomes1. Compared to the general population, frailty occurs at a younger age in RA2, and the prev-
alence of frailty is higher in Veteran populations3. Fried Frailty Phenotype (FFP)1, FRAIL Scale (FRAIL)4, and VA Frailty Index
(VAFI)3 are validated tools that use either a phenotype (FFP, FRAIL) or deficit accumulation approach (VAFI). Each has been
studied in RA; however, they have not all been measured in a single RA cohort. This study aims to compare the agreement of
these three frailty instruments.

Methods: Data were from the VA Rheumatoid Arthritis Frailty and Osteoporosis (VA-FROst) single center longitudinal
cohort. Participants met the 2010 ACR RA classification criteria and were ≥35 years old. FFP measured fatigue, physical
activity, weight loss, hand grip strength (HGS) and walking speed1. FRAIL queried patient-reported fatigue, ability to climb
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stairs, walk moderate distances, presence of ≥5 illness, and weight loss4. VAFI used electronic health record (EHR) diagnos-
tic codes to inform 31 deficit categories based on morbidities, cognition/mood, sensory and functional impairments, and
other/geriatric syndromes3. The VAFI is a ratio of the number of deficits divided by the total. Each frailty instrument catego-
rized individuals as robust, pre-frail or frail1,3,4. We examined subcomponents contributing to each frailty instrument. Percent
agreement and kappa tests evaluated accordance between instruments.

Results: We studied 116 Veterans aged 63.9±11.5, 84 (72%) participants were male, and 13 (11%) were Black (Table 1).
Disease duration was 13.8±12.8 years, anti-CCP positivity was present in 76 (66%), and disease activity was moderate
on average (DAS28ESR 3.7±1.5). Compared to the other instruments, VAFI categorized the most participants as frail
(n=42, 36%), followed by FRAIL (n=24, 21%), and FFP (n=9, 8%) (Figure 1). Exhaustion (47%) and low HGS (40%) were
the most common FFP deficits (Table 2). All FRAIL subcomponents had similar frequencies (26-32%) with exception of ≥5
illnesses (7%). VAFI score was primarily driven by morbidities (42%) and functional deficits (30%). One (1%) Veteran was frail
by all instruments, 17 (15%) were frail by 2 instruments. The frailty instruments demonstrated moderate percent agreement
(58%-75%) and poor agreement by kappa testing (κ 0.04-0.14) (Figure 1).

Table 1. Baseline demographics and clinical characteristics (N=116).

Table 2. Individual frailty subcomponent frequencies or percent contribution for the Fried Frailty Phenotype, the FRAIL scale, and the VA Frailty
Index (N=116).
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Conclusion: In our cohort of Veterans with RA, measuring frailty by the FFP, FRAIL, and VAFI showed low agreement by
kappa testing. This incongruence is likely due to differences in the way frailty is conceptualized (phenotype vs. deficit accu-
mulation) and assessed (patient-report, direct assessment, EHR). Further studies comparing the predictive capacity of long-
term health outcomes between frailty instruments are needed to better understand these differences.

1. Fried L et al. J Gerontol A Biol Sci Med Sci 2001
2. Loecker C et al. ACR Open 2023
3. Orkaby AR et al. J Gerontol A Biol Sci Med Sci 2019
4. Van Kan GA et al. J Am Med Dir Assoc 2008

Disclosure: K. Riggles: None; H. Brubeck: None; R. Bass: None; C. Loecker: None; P. Roul: None; B. England:
Boehringer-Ingelheim, 5; E.Wahl: None; J. Andrews: None;N. Singh: None; J. Baker: Cumberland Pharma, 2, Forma-
tion Bio, 2, Horizon, 5; P. Katz: None; D. Shoback: None; J. Garcia: None; a. orkaby: None; K. Wysham: None.

Abstract Number: 1335

The Association of Patient-Reported Non-Articular Pain with
Musculoskeletal Pain Diagnoses and RA Disease Activity in a Prospective
Real-World Cohort of Patients with Early RA

Charis Meng1, Margaret Butler1, Deanna Jannat-Khah1, Yvonne Lee2, Clifton Bingham3 and Vivian Bykerk1, 1Hospital for
Special Surgery, New York, NY, 2Northwestern University, Chicago, IL, 3Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Overlapping categorization of Veterans measured as frail or non-frail by each frailty instrument (Fried Frailty Phenotype (FFP), Veteran’s
Affairs Frailty Index (VAFI), and FRAIL scale (FRAIL)). Percent agreements and kappa testing were calculated between frail groups (N=116).
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Background/Purpose: Non-articular pain (NAP) is often reported by early RA (eRA) patients, impacts RA remission (REM)
but remains poorly defined and this hampers RA care. The contribution of regional musculoskeletal pain (MSP) conditions
to NAP in RA is not well understood. We previously reported that areas of NAP reported by eRA patients on a body pain dia-
gram (BPD) were frequently co-located with areas of joint inflammation documented by rheumatologists. The objectives of
this study were to examine associations between 1) presence of NAP on patient-reported BPD with a MSP diagnosis
charted by the rheumatologist and 2) NAP and RA disease activity (DA).

Methods: Data were obtained from patients with eRA (symptoms< 1 year) enrolled in the Consortium of Early
Arthritis Cohorts (CATCH) and who completed the Stanford CHOIR BPD during the first year of follow up (baseline
(BL), 6 or 12 months (mo)). NAP was grouped into 3 categories: 1) none (no sections on BPD) 2) regional (1-3 sections) or
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3) widespread (3+sections). We performed a chart review to identify rheumatologist-documented prespecified MSP diagno-
ses that could correspond to patient-reported NAP. Descriptive statistics were calculated, and comparisons used Fisher
exact tests.

Results: The sample included 187 early RA patients; 81% female, mean (Sd) age 49(16); 76% seropositive, median symp-
toms duration (IQR) 8 mo (5, 11). 66% were treated with MTX-inclusive regimens. Among NAP patients early in disease
course (BL or 3 mo visits, N=60), 55% reported upper quadrant pain (UQP), 67% reported lower quadrant pain (LQP) and
55% reported axial pain. Later in follow-up (6 or 12-mo, N=38) 40% of NAP patients report UQP, 71% report LQP and
55% report axial pain. The overall frequency of a documented MSP diagnosis in NAP patients was low especially at Bl or
3 mo (8.3% for UQP, 8.3% of LQP and 18.3% in axial NAP). At 6 or 12 mo, the frequency of MSP diagnoses increased in
all sections of NAP (in UQP 8.3% to 15.8%, axial 18.3% to 23.7%) but not in LQP (8.3% to 7.9%). MSP diagnoses were
more frequently found in those who reported NAP compared to those who did not (Table 1). This reached significance at
6 or 12 mo for UQP (15.8% versus 3.4% without NAP, p=0.02) and axial NAP (23.7% versus 3.4%, p< 0.001) but not for
LQP (Table 1). The most reported diagnoses included degenerative disc disease, back pain, wrist tendinopathy and tro-
chanteric bursal pain (Figure). At BL, 32% of those in moderate or high DA reported UPQ versus 12.1% of those who were
in REM/LDA (p=0.011). Similar patterns were found for LQP but did not reach significance for axial NAP (Table 2). At 12 mo,
44% of those who were in moderate/high DA versus 4% of those in REM/LDA reported UQP (p=0.003). Significant differ-
ences were seen for those who reported axial NAP but did not reach significance for LQP (Table 2).

Conclusion: NAP was commonly reported by about a third of eRA patients early in their disease course, but a MSP diagno-
sis that could explain NAP was infrequently documented. Patient-reported NAP was associated with specific MSP condi-
tions. Patients with increased RA DA more often reported NAP, adding further evidence to suggest a role for RA
inflammation in NAP. Timely diagnoses of specific causes of NAP may help direct more personalized RA care.

Disclosure: C. Meng: None;M. Butler: None;D. Jannat-Khah: AstraZeneca, 11, Cytodyn, 11; Y. Lee: Cigna-Express
Scripts, 8, CVS Health, 8, GE Healthcare, 8; C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
2, sanofi, 2; V. Bykerk: Bristol-Myers Squibb(BMS), 1, 2, 5, Pfizer, 1, 2.

Abstract Number: 1336

Risk of Malignancy Under the Treatments with Janus Kinase Inhibitors in
Patients with Rheumatoid Arthritis: An Analysis Using Japanese Health
Insurance Database

Ryoko Sakai1, Eiichi Tanaka2, Eisuke Inoue3 and Masayoshi Harigai4, 1Meiji Pharmaceutical University, Tokyo, Japan,
2Division of Rheumatology, Department of Internal Medicine, Tokyo Women’s Medical University School of Medicine,
Tokyo, Japan, 3Showa University, Tokyo, Japan, 4Tokyo Women’s Medical University, Tokyo, Japan
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus kinase inhibitors (JAKIs) have shown positive therapeutic impacts on treatments for rheuma-
toid arthritis (RA), whereas, there are concerns about the risk of malignancy based on the results from the clinical trials with a
limited number of patients. Thus, a population-based study in clinical settings is needed to investigate the safety of JAKIs in
the real-world. The purpose of this study was to compare the risk of malignancy among JAKIs users, biological disease-
modifying antirheumatic drugs (bDMARDs) (tumor necrosis factor inhibitors [TNFIs] and non-TNFIs) users, and methotrexate
(MTX) users in patients with rheumatoid arthritis (RA) using a large health insurance claims data in Japan.

Methods: This retrospective longitudinal population-based study was conducted using claims data provided by Medical
Data Vision Co., Ltd (Tokyo, Japan). We defined individuals as new users of JAKIs (tofacitinib, baricitinib, peficitinib, upada-
citinib, and filgotinib), bDMARDs or MTX if they met all of the following: 1) having at least one ICD10 code, M05 or M06; 2)
having at least one prescription of JAKI, bDMARDs, or MTX between July 2013 and July 2020; 3) being over 18 years old;
and 4) having prescription of neither JAKIs, bDMARDs nor MTX prior to six months before the index month (i.e., baseline
period). The index month was defined as the first month in which cases met all of the above criteria of 1), 2), and 3). Patients
were followed from the index month until the last exposure to JAKIs, bDMARDs or MTX, date of loss of follow-up, or the end
of follow-up (July 2021), whichever came first. Occurrence of malignancy was defined when patients had at least one ICD
code of malignancy and chemotherapy, radiation, or surgery for malignancy. Patients were excluded from the study popu-
lation if they had a history of malignancy during the baseline period. We defined baseline characteristics using the data during
the baseline period, and calculated incidence rate (IR), IR ratio (IRR, JAKIs vs. TNFIs, JAKIs vs. non-TNFI, JAKIs vs. MTX),
and adjusted hazard ratio (HR [95% CI]) of the malignancy using a multivariable Cox regression model after adjusting for
age at index month, sex, and comorbidities at baseline.

Table1 Crude incidence rate [95% CI] per 1,000 patient-years of malignancy
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Results: In this study, 52,582 cases were included. The mean age was 64 years and 73% were female. Median observation
period was 32 months. IRs/1,000 patient-years (PY) of the overall malignancy are shown in Table 1. Crude IRR of overall
malignancy of JAKIs vs. TNFIs was significantly increased (1.7 [1.2-2.3]), whereas IRRs of JAKIs vs. non-TNFIs (1.2
[0.9-1.6]) as well as JAKIs vs. MTX (0.8 [0.6-1.1]) were not. Adjusted HR of JAKIs for the overall malignancy was 2.2 [1.6–
3.1] versus TNFIs, 1.6 [1.2–2.2] versus. non-TNFIs, and 1.2 [0.9–1.6] versus MTX.

Conclusion: JAKIs user had a significantly higher risk of the overall malignancy than TNFIs and non-TNFIs users, and a sim-
ilar risk to MTX users in patients with RA.

Disclosure: R. Sakai:; E. Tanaka: AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly,
6, Gilead, 6, GlaxoSmithKlein(GSK), 6, Pfizer, 5, 6, UCB, 5; E. Inoue: Chugai Pharmaceutical Co., Ltd., 6, Eisai Co., Ltd,
6;M. Harigai: AbbVie/Abbott, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 5, 6, Pfi-
zer, 5, 6, UCB, 5.

Abstract Number: 1337

Gender and Ethnic Differences (or Lack Thereof) in Perceived Disease
Burden in RA

Ali Malik1, Dennis Ang1, Adam Hall1, John Herion1 and Rupak Thapa2, 1Wake Forest University, Winston Salem, NC,
2Assistant Professor, Winston Salem, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Gender and ethnic disparities in health care are well reported in the general medical literature. Differ-
ences in symptom reporting or perceived health status can affect provider’s treatment recommendation. Specific to rheu-
matoid arthritis (RA), RAPID-3 (R3) is a validated RA-specific questionnaire that assesses symptom severity and disease
burden. Our primary objective was to assess gender and ethnic disparities in perceived disease burden as measured by
R3. Our secondary objective was to determine the strength of association between R3 against the gold standard of RA dis-
ease activity, the Clinical Disease Activity Index (CDAI) that requires a joint examination.

Methods:We recruited 159 patients with RA in an academic rheumatology practice. In the analyses, the primary dependent
variable was R3 and the primary independent variables were gender and race. Using generalized linear models, analyses
were controlled for the following covariates: age, pain medications, use of DMARD, biologic therapy, education and CDAI.
Further, the association of CDAI and R3 was assessed with Spearman non-parametric correlation analyses.

Results: The sample (n= 159) cohort had the following traits: a mean age 61 (SD 12.9); 62% (n=99) with college degree,
73% of whom were females; 15.7% (n=25) African American, 77% (n=123) White, and 4.4% (n=7) other; 96.9% were on
pain medications, 81.1% on DMARD therapy, and 52.8% on biologics. On bivariate analyses, gender and race were not
associated with R3. After controlling for potential confounders, race and gender remained non-significant. None of the
covariates was associated with R3, except for CDAI and education. Specifically, compared to those with high school
diploma/GED, those who completed college reported higher R3 scores. Importantly, CDAI was strongly associated with
R3. Figure 1 shows moderate linear relationship between CDAI and RAPID 3 (R2= 0.42 and p< 0.001).
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Conclusion:We found no gender or ethnic differences in perceived disease burden as measured by R3. R3 was moderately
associated with CDAI; and thus, can be used as a tool to assess RA disease activity. In today’s world of telehealth medicine,
rheumatology providers can rely on a subjective measure like R3 to assess RA disease activity. Our findings cannot be gen-
eralized to RA patients with coexisting fibromyalgia.

Values are regression slope parameters (standard errors) for continuous variables and least square mean values (standard errors) for categorical
variables, with p-values from GLMM models, using the Negative Binomial distribution, so that values are log-transformed.

Scatterplot with trend line, showing the association between CDAI and Rapid-3, indicating a positive relationship (R2= 0.42 and p<0.001).
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Disclosure: A. Malik: None; D. Ang: None; A. Hall: None; J. Herion: None; R. Thapa: None.

Abstract Number: 1338

Health Care Utilization and Cost of Herpes Zoster Infection in Patients
with Rheumatoid Arthritis, a Retrospective Cohort Study

Mohammad Movahedi1, Angela Cesta2, Xiuying Li2, Mark Tatangelo3 and Claire Bombardier3, and OBRI
investigators, 1Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada, 2UHN,
Toronto, ON, Canada, 3University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) have approximately a twofold increased risk of developing
herpes zoster (HZ) compared to the general population. This elevated risk is attributed to the disease itself and related ther-
apies used to manage RA, such as steroids, biologic modified anti-rheumatic drugs (bDMARDs), and targeted synthetic
dmards (tsDMARD). In this health care cost study we aimed to measure health care utilization (HCU) and related costs of
HZ infections among RA patients from the health care payer perspective.

Methods: Patients with RA were identified from the Ontario Rheumatoid Arthritis Database (ORAD), a population-based
registry assembled using a validated algorithm, housed at ICES. Costs were measured from a single universal payer
(Ontario Health Insurance Plan) at the patient level, with inpatient visits costed using capitation costing methodology. We
included all adult (≥18 years) patients diagnosed with HZ between Jan 1, 2008, and March 31, 2020 (RA with HZ). A
matched (control) cohort was identified and included all Ontario RA patients that were not diagnosed with HZ (RA without

Figure 1. Total health care cost per year for RA with HZ compared with RA without HZ
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HZ) during the same period of time. The two cohorts were matched based on sex, date of birth (+/- 3 years) and index date
(+/- 60 days of HZ infection). The primary outcome was total HCU cost (in Canadian Dollars) per year, up to 10 years of
follow-up (adjusted for 2022 inflation). We also looked at the total number of clinical events (CEs) including the number of
hospital admissions, emergency department visits, physician visits and other HCU. The two cohorts were compared using
unadjusted gamma distribution models to assess HCU costs, and unadjusted generalized estimating equations (GEEs) with
negative binomial distribution to assess total CEs.

Results:We identified 15,573 RA patients diagnosed with HZ. The same number of RA patients without a HZ diag-
nosis were matched to this cohort. The RA with HZ cohort had significantly higher total HCU costs across all
10 years of follow-up (except year 2) compared to the RA without HZ cohort (Figure 1, p< 0.05). The mean total
cost ranged from 13,507 CAD at year 1 to 17,120 CAD at year 10 for the RA with HZ cohort compared to
12,651 to 14,534 CAD in the RA without HZ cohort. Physician billing costs and inpatient hospital costs were the
largest cost drivers for both cohorts.

Compared to RA patients with HZ, matched RA patients without HZ experienced a significantly lower mean number of total
CEs (Figure 2, p< 0.05). The difference in total CEs between cohorts, was the highest one year following a HZ infection. The
mean total number of CEs was 28.56 for the RA with HZ cohort compared to 23.4 in the RA without HZ cohort. Physician
visits were the main driver for clinical events over the 10 years of follow-up.

Conclusion: In this study we found that HCU costs and total CEs were higher in RA patients with HZ compared to RA
patients without HZ. Thus, rheumatologists should consider treatment strategies that minimize the risk of HZ and ensure
patients’ vaccinations are up to date.

Disclosure: M. Movahedi: None; A. Cesta: None; X. Li: None; M. Tatangelo: None; C. Bombardier: Abbvie Canada
(OBRI and PsA), 5, Amgen (OBRI), 5, Fresenius Kabi (OBRI and PsA), 5, GSK, 1, 2, GSK (OBRI), 5, Merck/Organon
(OBRI), 5, Pfizer (OBRI and PsA), 5, Roche (OBRI), 5, Viatris (OBRI), 5.

Figure 2. Total clinical visits per year for RA with HZ compared to RA without HZ
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Abstract Number: 1339

When Medications Fail: A Mixed Methods Study
Evaluating the Experience and Health-Related Quality
of Life (HRQOL) of Adults with Rheumatoid Arthritis
Non-Responsive to Treatment

Kathleen Carluzzo1, Erin Knight1, Sidney May1, Laura Bernstein2, Kristen Mueller3, Clifton Bingham4 and Karen
Schifferdecker1, 1Dartmouth College, Lebanon, NH, 2Dartmouth College, Philadelphia, PA, 3Arthritis Foundation,
Washington, DC, 4Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1. Demographics of Interviewees and Survey Participants
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Background/Purpose: RA treatment involves an iterative approach to identifying effective medications for patients. While
response varies, there is little in-depth understanding of patients’ perspectives of their experiences when not responding
to treatment and consequences on HRQOL. This mixed methods study addresses this gap, investigating patient perspec-
tives on the experience of non-response and the relation with HRQOL.

Methods: This phased study was conducted in collaboration with the Arthritis Foundation, their INSIGHTS initiative
(Schifferdecker et al., 2020), and members of their RA working group.

Phase 1 included semi-structured interviews with adults with RA (N=15) to understand the non-response experience and
inform survey development. Transcripts were analyzed using a mixed inductive and deductive approach.

Table 2. Descriptives of experience with RA-NR (N=1,187)
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In Phase 2, we created a 113-item survey which included several PROMIS® short forms reflecting HRQOL and researcher-
generated items based on the qualitative results to assess non-response experience. We emailed the survey to 9,093 par-
ticipants in the INSIGHTS study who indicated an RA diagnosis. While clinical data confirming ACR criteria for RA were
not available, with advice from rheumatologists we deemed participants eligible if they had taken 1 or more qualifying
DMARDs or biologics and were diagnosed by a physician. Eligible participants experienced 1 or more of these medications
not controlling their RA symptoms. Descriptive statistics (Tables 1-2) and Pearson’s correlations (Table 3) were calculated.
Structural equation modeling is planned.

Results: Interviews: Interviewees described negative impacts of non-response on their mood and functioning, frustration
and apprehension trying new medications, and the “devastating” experience of having a medication work initially and later
fail. They often described the importance of patient-doctor relationships and not being “brushed off.” HRQOL outcomes
(e.g., activities of daily living, reduction in pain) were most important for participants.

Survey: From March-May 2024, 1,748 individuals responded to the survey. For the 1,187 eligible respondents,
97.7% received their RA diagnosis from a rheumatologist, the average time since diagnosis was 19.3 years
(SD=13.7), and 41.2% had a recent non-response experience. Compared to the general population PROMIS
T-score mean of 50 (SD=10), participants in this study had worse mean T-scores for upper extremity function of
36.7 (8.5), pain interference of 60.1 (8.4), fatigue of 59.0 (9.6), and both anxiety and depression of 53.4 (9.2 and
9.0, respectively) (Table 2).

The percent of time not responding to RA medication had small but significant (p<. 001) associations with disease activity (r
(1097)=.29), pain interference (r(1093)=.29), general physical health (r(1082)=-.26), fatigue (r(1095)=.22), depression (r(1089)
=.22), anxiety (r(1084)=.20) and upper extremity function (r(1087)=-.23; Table 3).

Table 3. Pearson’s Correlations Between Medication Non-Response Variables and HRQOL
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Conclusion: Interviewees described the onerous process of pursuing treatment that repeatedly failed to improve their RA
symptoms and the importance of shared decision-making. They described significant impacts of non-response on HRQOL
outcomes, which is supported by our survey findings.

Disclosure: K. Carluzzo: Axsome Therapeutics, 12, Owned a small amount of stock in this publicly traded company (<
$1k), Vericel, 12, Own a small amount of stock in this publicaly traded company (<$1k); E. Knight: None; S. May: None;
L. Bernstein: None;K.Mueller: None;C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi,
2; K. Schifferdecker: None.

Abstract Number: 1340

Characteristics and Long-term Outcomes of Patients with Rheumatoid
Arthritis and Concurrent Calcium Pyrophosphate Deposition Disease

Natalie Schanzer1, TedMikuls2, Bryant England2, KatherineWysham3, Jorge Rojas4, Sauer brian5, Beth Wallace6, Rachel
Elam7, Andreas Reimold8, Gail Kerr9, John Richards10, Gary Kunkel11, Iris Lee12, Isaac Smith13, Paul Monach14, grant
Cannon15 and Joshua Baker16, 1Perelman School of Medicine at University of Pennsylvania, Philadelphia, PA, 2University
of Nebraska Medical Center, Omaha, NE, 3VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 4Seattle VA,
Mexico, Mexico, 5Salt Lake City VA/University of Utah, Salt Lake City, UT, 6Michigan Medicine, VA Ann Arbor Healthcare
System, Ann Arbor, MI, 7Augusta University, Evans, GA, 8Dallas VA Medical Center, Dallas, TX, 9Washington DC VAMC/
Georgetown and Howard Universities, Washington, DC, 10Veterans Affairs Pittsburgh Healthcare System, Pittsburgh, PA,
11University of Utah and George EWahlen VAMC, Salt Lake City, UT, 12Washington University in St Louis, Saint Louis, MO,
13Duke University Hospital, Durham, NC, 14VA Boston Healthcare System, Boston, MA, 15University of Utah and Salt Lake
City VA, Salt Lake City, UT, 16University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Calcium pyrophosphate deposition disease (CPPD) is a common crystalline arthritis that can both
present alongside rheumatoid arthritis (RA) and, given its similar pattern of joint involvement, may confuse the clinical picture.
Several studies demonstrated that CPPD is more common in patients with seronegative RA than seropositive RA; however,
few studies have evaluated the association between CPPD, clinical characteristics, and long-term outcomes. We aimed to
compare the characteristics and long-term outcomes of Veterans with concurrent CPPD and RA to patients with RA
without CPPD.

Methods:We studied patients with RA fulfilling ACR classification criteria enrolled in the Veteran’s Affairs RA (VARA) registry
and identified patients with CPPD using administrative codes that have been previously validated in the VA with high positive
predictive value (PPV; 91%). We compared characteristics of patients with concurrent CPPD and RA to those with RA alone
at enrollment. We also used parsimonious multivariable logistic regression incorporating generalized estimating equations to
study the probability of achieving a low disease activity score (DAS28) as well as the probability of receiving prednisone and
new advanced therapies over follow-up adjusting for age, gender, race, BMI, and other pre-hypothesized confounders
including baseline disease activity, medication use, and comorbidities, stratified by ACPA status.

Results: Among 2771 U.S. veterans with RA, we identified 64 (2.4%) patients with CPPD at enrollment. Patients with CPPD
were older [68.5 (9.0) v. 64.2 (11.0), p< 0.001] and had higher rates of comorbidities including osteoarthritis (93.8%
v. 80.1%, p=0.007), spine disease, and diabetes (Table 1). Patients with concurrent CPPD were also less likely to be
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positive for ACPA (63.5% v. 77.8%, p=0.01), RF, and HLA-DRB1 shared-epitope alleles, and were older at RA diagnosis
(59.9 vs. 52.9). RA disease activity and medication use were similar between the groups at enrollment. While those with
CPPD were somewhat less likely to achieve low disease activity over time compared to controls, this was not statistically

Table 1: Characteristics of patients with RA and concurrent CPPD v. RA alone.
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significant (Table 2). The use of prednisone and the initiation of new advanced therapies was similar overall. However,
among seronegative patients, CPPD patients exhibited more prednisone use (OR 2.44 [95% CI 1.15-5.22]) and more fre-
quent initiation of advanced therapies (OR 2.79 [95% CI 1.46-5.32]) during follow up.

Conclusion: There was a higher prevalence of CPPD among patients with RA compared to the general VA population (2.3%
v. 0.5%).1 Characteristics of those with CPPD (older at diagnosis, more comorbidity, less seropositivity) suggest misclassifica-
tion of RA in some cases. Seronegative RA patients with CPPD were more likely to use prednisone and change therapies, the
latter perhaps related to misclassification of the RA diagnosis. While the PPV for diagnostic codes for CPPD is high, the sensi-
tivity of the administrative algorithm is presumed to be low and likely underestimated the prevalence of CPPD. Thus, further
study will be needed to better define the prevalence of CPPD in this population and to define the true scope of its impact.

1. Kleiber et al. AC&R. 2017;69(9):1400-1406.

Disclosure: N. Schanzer: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma,
2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 5; K. Wysham: None; J. Rojas: None;
S. brian: None; B. Wallace: None; R. Elam: None; A. Reimold: None; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim,

Table 2: Odds of achieving a good outcome at any time in follow-up (up to 5 years).

Figure 1: Odds of active use of prednisone or initiating a new advanced therapy* at any point in follow-up (up to 5 years) stratified by ACPA sero-
positivity for RA+CPPD versus RA only patients.
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6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; J. Richards:
None; G. Kunkel: None; I. Lee: None; I. Smith: None; P. Monach: HI-Bio, 2; g. Cannon: None; J. Baker: Cumberland
Pharma, 2, Formation Bio, 2, Horizon, 5.

Abstract Number: 1341

Evaluation of Width Range Index (WRI) and Neutrophil-to-Lymphocyte
Ratio (NLR) in Assessing Disease Activity in Patients with Rheumatoid
Arthritis

Santiago Dans Caballero1, Marta Rojas Giménez2, Clementina L�opez Medina3, Andrea Cid Chaves2, M�onica Rico-
Muñoz3, mitndbaim aelohim parra Moreno2 and Alejandro Escudero-Contreras4, 1Reina Sofia University Hospital,
Lebrija, Andalucia, Spain, 2Reina Sofia University Hospital, Cordoba, Andalucia, Spain, 3Reina Sofia University Hospital,
Cordoba, Spain, 4Reina Sofia University Hospital, C�ordoba, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory condition characterized by joint inflammation
and systemic involvement. In this preliminary study, we explore the potential link between two readily available hematological
markers, the neutrophil-to-lymphocyte ratio (NLR) and red cell distribution width (RDW), in patients diagnosed with rheuma-
toid arthritis as providers of valuable insights of systemic inflammation.

To analyze the utility of the red cell distribution width (RDW) and neutrophil-to-lymphocyte ratio (NLR) as markers of disease
activity in patients with rheumatoid arthritis (RA).

Methods: A longitudinal and retrospective study was conducted using data from the Cordobesian Rheumatoid Arthritis
Registry (CRheAR) cohort. Clinical and biochemical data were collected at baseline and 6 months. Patients were divided into
three groups based on treatment received: cDMARDs, anti-TNFα and anti-IL-6. Univariate analysis was performed to
assess differences in clinical characteristics among the three groups. Receiver operating characteristic (ROC) curves and
area under the curve (AUC) were used to evaluate the performance of RDW and NLR in assessing disease activity and iden-
tifying disease flare (according to the standardized definition of DAS28) using the change (Δ) in these variables between
visits. Additionally, ROC curves were conducted with traditional indices (SDAI, CDAI, CRP, ESR) for comparison. Concor-
dance between measures was assessed using the intraclass correlation coefficient (ICC).

Results: A total of 204 patients were included, including 133 cDMARDs, 37 anti-TNFα, and 34 anti-IL-6. Univariate analysis is
presented in Table 1. Differences were observed in disease duration (p < 0.01), with a lower median disease duration in the
cDMARD group. No significant differences were observed in disease activity. In ROC curves, the neutrophil/lymphocyte ratio
showed a higher AUC in the anti-IL-6 group compared to cDMARD and anti-TNFα groups (0.762; 0.511; 0.526), surpassing
CRP (0.683; 0.719; 0.548) and ESR (0.566; 0.564; 0.543) in the mentioned group. However, RDW results had poorer perfor-
mance (0.528; 0.642; 0.507), with a higher AUC in the cDMARD group. Regarding the identification of a "flare," ROC curves
were generated with Δneutrophil/lymphocyte ratio values in the anti-TNFα and anti-IL-6 groups (Figure 1), with slightly higher
performance in the latter (0.583; 0.621), similar to CRP (0.5; 0.646) and ESR (0.583; 0.679). We also assessed the concordance
of the neutrophil/lymphocyte ratio with DAS28-ESR at baseline using ICC (0.165; -0.173; 0.465 in cDMARD, anti-TNF, and anti-
IL-6, respectively) and at 6 months (0.238; 0.101; 0.412), with higher concordance in the anti-IL-6 group. RDW concordance at
baseline (0.101; 0.084; -0.046) and at 6 months (0.097; 0.318; -0.221) showed poor results in all groups.
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Conclusion: In conclusion, the NLR demonstrates acceptable performance for identifying disease activity and flare in RA
patients, especially in those treated with anti-IL-6 inhibitors, while RDW did not show additional advantages. However, fur-
ther studies are needed to better understand the utility of this marker in clinical practice and its validation in other cohorts.

Table 1. Characteristics of patients according to the received treatment. SD refers to Standard Deviation, IQR stands for Interquartile Range.

Figure 1. ROC curves of patients treated with IL-6 inhibitors evaluating Δ variables.
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Disclosure: S. Dans Caballero: None; M. Rojas Giménez: None; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5,
6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6; A. Cid Chaves: None; M. Rico-Muñoz: None;
m. parra Moreno: None; A. Escudero-Contreras: None.

Abstract Number: 1342

Utility of Anti-Carbamylated Antibodies in Early Rheumatoid Arthritis in
South Asian Population

chandhu aS1, Josna Joseph1, ABHILASHA ARVIND MANWATKAR2 and John Mathew3, 1CMC Vellore, Vellore, Tamil Nadu,
India, 2christian medical college, vellore, Tamil Nadu, India, 3Christian Medical college, Vellore, India, Vellore, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is an autoantibody mediated disease with deforming peripheral arthritis.
Autoantibodies widely used are rheumatoid factor (RF) and anti-citrullinated peptide antibody (ACPA). 20 – 25% of patients
of RA are seronegative which might hinder early diagnosis. South Asian studies on anti-Carbamylated Protein antibodies
(anti-CarP) in RA were limited. In this study, we measured anti-CarP antibodies among DMARD naïve early RA patients
and their correlation with standardized disease activity indices (DAI).

Methods: The primary objective was to study the correlation of anti-CarP antibodies with disease activity indices among RA
patients depending on their RF and ACPA status. We evaluated the frequency of occurrence of anti-CarP and analysed the
ultrasound (US) wrist and hand findings in these patients. Patients diagnosed as RA with duration less than 2years who were
DMARD naïve were consented and recruited. Serum anti-CarP antibodies were measured using quantitative Human anti-
CarP ELISA kit from MyBiosource. The association of anti-CarP antibodies with DAI (DAS28CRP, DAS28ESR, CDAI, SDAI)
were compared depending on their RF and/or ACPA antibody profile. All patients underwent US of wrist and MCP joints of
both hands, results of which were made into scoring system – 6 joint US score (1). The 6 joint US score (US6 score) includes
grey scale synovial hypertrophy and Power doppler graded according to OMERACT guidelines of the bilateral wrist and
bilateral 2nd and 3rd MCP joints. The composite score of US6 is being graded based on severity into 0- no activity, 1-12 –

mild activity, 13-24 -moderate activity and 25-36 - severe activity. The statistical analysis was done using SPSS. The ethical
clearance had been obtained from the institutional review board

Reference 1. Kawashiri et al. The power doppler ultrasonography score from 6 simplified synovial sites.
Rheumatology(Oxford) vol. 50.5 (2011):962-5

Results: 110 patients were included in the study of which 87%were females. Demographics and clinical features are shown
in table1.Both RF and ACPA were positive in 81 patients (73.6%). The percentage of patients with high disease activity were
24.5% in CDAI, 45.5% in SDAI, 47.3% in DAS28 ESR, 31.8% in DAS28 CRP respectively. Anti-CarP were positive in
28 patients (25.5%). AntiCarP percentages with respect to other antibodies are shown in figure 1. There was significant cor-
relation between anti-CarP antibody titres and all disease activity measures. Spearman coefficients of Anti-CarP with CDAI,
SDAI, DAS28 ESR and DAS28 CRP were 0.039, 0.058, 0.063, 0.080 respectively (Figure 2). Median value for US6 score
was 9 (IQR 4,13). Moderate activity via US6 score was seen in 16 patients (57.1%). US erosions in any of the examined joints
were seen in 18 out of 28 Anti-CarP positive patients (64.3%)
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Conclusion: There was significant correlation in anti-CarP antibody titres with disease activity measures in DMARD naive RA
patients. US study showed moderate activity and erosions in more than half of the anti-CarP positive patients. This study
showed that anti-CarP antibodies have the utility in the diagnosis and activity assessment of early RA patients

Table 1: Details of demographics, clinical features, and comorbidities in patients with Rheumatoid arthritis (N = 110)

Figure1: Percentage distribution of anti-carbamylated antibodies (AntiCarP) in rheumatoid arthritis patients with respect to rheumatoid factor
(RF) and anticyclic citrullinated peptide (CCP) status. DN- both RF and CCP negative patients.
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Disclosure: c. aS: None; J. Joseph: None; A. MANWATKAR: None; J. Mathew: None.

Abstract Number: 1343

Heightened Gout Risk in Patients with Rheumatoid Arthritis: A National
Cohort Study

Seonyoung Kang1, Yeonghee Eun2, Kyungdo Han3, Jinhyung Jung4, Seulkee Lee5, Hoon-Suk Cha6, Hyungjin Kim7,
Jaejoon Lee5 and Dong Wook Shin8, 1Samsung Medical Center, Gangnam-gu, Seoul, South Korea, 2Kangbuk
Samsung Hospital, Sungkyunkwan University School of Medicine, Jongno-gu, Seoul, Republic of Korea,
3Department of Statistics and Actuarial Science, Soongsil University, Seoul, Republic of Korea, 4Department of
Medical Statistics, College of Medicine, Catholic University of Korea, Seoul, Republic of Korea, 5Department of
Internal Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of
Korea, 6Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea,
7Department of Medical Humanities, Samsung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Republic of Korea, 8Department of Family Medicine, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul

Figure 2. Positive correlation seen between CDAI, SDAI, DAS28ESR, DAS28CRP and anti-carbamylated antibody titres in patients with rheuma-
toid arthritis
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Although gout is a prevalent disease, the coexistence of rheumatoid arthritis (RA) and
gout has been considered unusual. Only several case reports describing the coexistence of the two condi-
tions have been previously published, and large-scale population-based studies on the association between
them are scarce. This study aimed to evaluate the association between RA and subsequent gout risk in
South Korea.

Methods: This retrospective cohort study included 29,223 patients with RA and a comparison group of 146,115 indi-
viduals matched 1:5 for age, sex and index data. Data were from the Korean National Health Insurance Service
database. Participants were enrolled from 2010 to 2017 and followed up until 2020. Seropositive RA (SPRA) was
defined by the International Classification of Diseases 10th revision (ICD-10) code M05, prescription of disease-
modifying anti-rheumatic drugs (DMARD), and enrollment in a special copayment reduction program. Seronegative
RA (SNRA) was defined by the ICD-10 code M06 and prescription of any DMARD. We only included those partici-
pants who had undergone health screening within 2 years before index data to obtain covariate information. Partic-
ipants who had previously been diagnosed with gout or were diagnosed with gout within 1 year after the index
data were excluded to minimized surveillance bias. The primary endpoint was the newly diagnosed gout, defined
using the ICD-10 code of gout (M10).

Results: A total of 18,552 gout cases (12,441/146,115 [8.5%] in controls and 6,111/29,223 [20.9%] in RA) were reported
during a mean follow-up of 5.4 years after 1 year lag period. Patients with RA had a 2.7-fold higher risk of gout compared
with controls (adjusted hazard ratio [aHR] 2.74, 95% confidence interval [CI] 2.65-2.82). Increased risk of gout was found
in both patients with SNRA and SPRA compared with controls (aHR 2.8, CI 2.71-2.91 in SPRA; aHR 2.57, CI 2.45-2.71
in SNRA). Compared to patients with SNRA, those with SPRA demonstrate a heightened risk (aHR 1.07, CI 1.01-1.13),
though the difference was marginal. A significant interaction was observed between RA and covariates (sex, age, drinking
status, and comorbid conditions such as diabetes mellitus, hypertension, obesity, hyperlipidemia and chronic kidney dis-
ease) with the risk of gout (P for interaction< 0.05).

Conclusion: Contrary to common perceptions, the nationwide cohort study found that both SPRA and SNRA was linked to
a higher risk of gout.

Disclosure: S. Kang: None; Y. Eun: None; K. Han: None; J. Jung: None; S. Lee: None; H. Cha: None; H. Kim: None;
J. Lee: None; D. Shin: None.

Abstract Number: 1344

Forced Vital Capacity Trajectories and Risk of Lung Transplant and ILD-
Related Mortality Among Patients with Rheumatoid Arthritis-Associated
Interstitial Lung Disease

Rathnam Venkat1, Keigo Hayashi2, Pierre-Antoine Juge3, Gregory McDermott2, Misti Paudel4, Xiaosong Wang5,
Kathleen Vanni5, Emily Kowalski6, Grace Qian5, Katarina Bade6, Alene Saavedra6, Kevin Mueller6, Sung Hae Chang7, Paul
Dellaripa6, Michael Weinblatt8, Nancy Shadick5, Tracy J Doyle9, Philippe Dieudé10 and Jeffrey Sparks11, 1Tufts University
School of Medicine, Boston, MA, 2Brigham and Women’s Hospital, Brookline, MA, 3Departement of Rheumatology, AP-
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HP, Bichat Hospital, Boston, MA, 4Brigham and Women’s Hospital, Division of Rheumatology, Inflammation, and
Immunity, Boston, MA, 5Brigham and Women’s Hospital, Boston, MA, 6Brigham and Women’s Hospital, Boston, MA,
7Brigham and Women’s Hospital/Soonchunhyang University, College of Medicine, Boston, MA, 8Brigham and Women’s
Hospital/ Harvard Medical School, Waban, MA, 9Brigham and Women’s Hospital, West Roxbury, MA, 10Departement of
Rheumatology, AP-HP, Bichat Hospital, Paris, France, 11Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, USA, Boston, MA

SESSION INFORMATION
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Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) is heterogeneous with about half
of patients having progressive disease. However, the rates of progression and the association of pulmonary function test
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(PFT) changes with subsequent lung transplant and ILD-related mortality are unclear. We determined the prevalence and
outcomes for forced vital capacity percent predicted (FVCpp) decline among patients with RA-ILD.

Methods: We identified patients with RA-ILD in a large, multihospital healthcare system in the USA. All patients met
2010 ACR/EULAR classification criteria for RA and had clinically apparent RA-ILD. RA-ILD diagnosis was determined
by review of high-resolution computed tomography (HRCT) imaging by up to 3 thoracic radiologists. We collected
FVCpp measurements, covariates, and outcomes (lung transplant and ILD-related death) from the medical record.
We used a relative FVCpp decline cutoff of >10% within 24 months. We also used a group-based trajectory model
to obtain patterns of FVCpp change from RA-ILD diagnosis. The change from initial FVCpp was fitted and grouped
using a maximum likelihood method. We then assessed for associations of each FVC decline definition with risk of
subsequent lung transplant or ILD-related death using multivariable logistic regression, adjusted for age, sex, HRCT
ILD pattern, and baseline FVCpp.

Results:We analyzed 172 patients with RA-ILD (mean age 62.2 years, 36%male) with a median of 6 FVCpp measurements
per patient over 6.5 years of follow-up (Table 1). There were 7 (4%) lung transplants and 44 (26%) ILD-related deaths.
98 (57%) patients had relative decline of FVCpp by >10% over 24 months. These patients had an OR for lung transplant/
ILD-related death of 2.82 (95%CI 1.31 to 6.08) compared to those that did not have >10% decline (Table 2). We identified
3 trajectory groups of FVCpp change: rapidly declining (n=24/168 [14%]), slowly declining (n=90/168 [54%]), and stable/
improving (n=54/168 [32%]), Figure 1. Compared to the stable/improving group, the rapidly declining and slowly declining
groups had ORs for lung transplant/ILD-related death of 19.2 (95%CI 4.9 to 75.5) and 4.85 (95%CI 1.71 to 13.8), respec-
tively, Table 2.

Conclusion: Over half of RA-ILD patients had FVCpp decline defined by relative FVCpp decline >10% or the novel data-
driven trajectory groups. The trajectory group approach identified three groups with different FVCpp trajectories, and the
two declining groups had stronger associations with lung transplant or ILD-related death than the FVCpp >10% decline def-
inition. The different trajectory groups demonstrate the heterogeneity within RA-ILD progression and the importance of PFT
monitoring for identifying RA-ILD patients at the highest risk of poor outcomes.
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Disclosure: R. Venkat: None; K. Hayashi: None; P. Juge: Nordic, 6; G. McDermott: None; M. Paudel: UnitedHealth
Group, 11; X. Wang: None; K. Vanni: None; E. Kowalski: None; G. Qian: None; K. Bade: None; A. Saavedra: None;
K. Mueller: None; S. Chang: None; P. Dellaripa: None; M. Weinblatt: Abbive, 5, Abbvie, 2, Aclaris, 2, Amgen,
2, Aqtual, 2, 5, Bristol Myers Squibb, 2, 5, Canfite, 11, Glaxo Smith Kline, 2, Inmedix, 11, Janssen, 5, Johnson & John-
son, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point,
2; N. Shadick: AbbVie/Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5; T. J Doyle: Bayer, 5, Sanofi, 3; P. Dieudé: Boehringer
Ingelheim, 2, 6; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer,
2, UCB, 2.

Abstract Number: 1345

Long-term Changes in Coronary Calcium Score Levels Among Patients
with Rheumatoid Arthritis: A Cohort Study

Cristina Corrales Selaya1, Nuria Vegas Revenga2, Carmen Secada G�omez3, Jose Antonio parra-Blanco4, Virginia Portilla-
Gonz�alez4, Ricardo Blanco-Alonso5, Miguel Angel Gonzalez-Gay6, ivan Ferraz-Amaro7 and alfonso Corrales-Martínez8,
1Rheumatology, Marques de Valdecilla University Hospital. IDIVAL, Santander, Cantabria, Spain, 2Hospital Galdakao-
Usansolo, Galdakao, Spain, 3Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain,
4Hospital Universitario Marques de Valdecilla, Santander, Cantabria, Spain, 5Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain, 6University of Cantabria,
Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 7Rheumatology, Hospital Universitario de Canarias, Santa Cruz de
Tenerife, Canarias, Spain, 8Hospital Universitario Marques de Valdecilla, Santander, Spain
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Background/Purpose: Rheumatoid arthritis (RA) patients have an increased risk of subclinical cardiovascular (CV) disease
and, consequently, a higher incidence of CV events, compared to the general population. Coronary artery calcium (CAC)
measurement has been shown to be able to predict CV events in the non-RA population. Until today, no studies have
assessed how coronary CAC values evolve prospectively in patients with RA and which are the factors associated with
CAC changes overtime.

The main objective is to determine how CAC values evolve prospectively in a population of RA patients and which are the
factors associated with RA progression.

Methods: Prospective longitudinal study of 95 RA patients without previous CV events who were recruited in 2011.
Multidetector computed axial tomography (MCT) was used to assess CAC (Agatston score) levels at baseline and after
a mean follow-up time of 5 years. Progression was considered if the second CAC had any value higher than baseline.
Multivariate logistic regression was performed to analyze which baseline factors were associated with progression of
CAC values.

Results: After a mean follow-up time of 5.5 ± 0.4 years, 62 patients (65%) had an increase in CAC, while 33 (35%) had
no progression. The main general characteristics, CV risk factors, RA disease activity data and current treatment at
baseline are summarized in the Table 1. Age at baseline showed a significant and positive association with an increase
in CAC (OR 1.06 [95%CI 1.003-1.12), p=0.038). Similarly, male patients (OR 2.48 [95%CI 0.89-6.91], p=0.083), dis-
closed a positive relation to CAC augmentation, although, in this case, statistical significance was not reached
(Table 2). The presence of classical CV risk factors at baseline showed no significant associations with CAC worsening.
This was also the case for baseline levels of lipid profile molecules such as total cholesterol, triglycerides or high- and
low-density molecules. Regarding disease-related data, the presence of rheumatoid factor or anti-citrullinated peptide
antibody, as well as, baseline levels of glomerular sedimentation rate and C-reactive protein were not associated with
changes in CAC value after 5.5 years. In addition, the CV risk indices SCORE2 and QRISK3 showed no ability for
the prediction of an increase in CAC values.

Besides, after multivariable adjustment, the use of NSAIDs (OR 0.26 [95%CI 0.10-0.67], p=0.005) and hydroxychlor-
oquine (OR 0.24 [95%CI 0.08-0.73], p=0.012) at baseline were associated with a lower risk of increased CAC. No
association was found between baseline use of other therapies and changes in CAC overtime. The presence of
carotid plaque at baseline showed a significant univariate association with increased CAC. However, after adjustment

TABLE 1. BASELINE CHARACTERISTICS OF 95 ARTHRITIS PATIENTS WITHOUT PREVIOUS CARDIOVASCULAR EVENTS
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for covariates this significance was lost although a positive trend was observed (OR 2.32 [95%CI 0.88-6.13],
p=0.091).

Conclusion: Sixty-five per cent of patients with RA increase their CAC value after a mean follow-up of 5.5 years. Clas-
sical CV risk indices do not predict this worsening of CAC. The use of NSAIDs and hydroxychloroquine are associated
with a lower risk of increased CAC. The presence of carotid plaque could be a marker of CAC progression in this
population.

Disclosure: C. Corrales Selaya: None; N. Vegas Revenga: None; C. Secada G�omez: None; J. parra-Blanco: None;
V. Portilla-Gonz�alez: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen,
2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; M. Gonzalez-Gay: None; i. Ferraz-Amaro: AbbVie/Abbott,
5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6; a. Corrales-Martínez: None.

Abstract Number: 1346

Early Diagnosis of Rheumatoid Arthritis: Role of Joint Ultrasound
Assessment

Cristina Corrales Selaya1, Carmen Secada G�omez2, Sabela Fernandez-Aguado3, Isla Morante-bolado4, Montserrat
Santos-gomez5, Sara Alonso-Castro6, Virginia Portilla-Gonz�alez7, Ricardo Blanco-Alonso8, Javier Rueda Gotor4 and
alfonso Corrales-Martínez9, 1Rheumatology, Marques de Valdecilla University Hospital. IDIVAL, Santander, Cantabria,
Spain, 2Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Universitario
Montecelo, Pontevedra, Galicia, Spain, 4Hospital Sierrallana, Torrelavega, Cantabria, Spain, 5Hospital universitario
Central de Asturias, Oviedo, Asturias, Spain, 6Hospital Universitario Central de Asturias., Oviedo, Asturias, Spain,
7Hospital Universitario Marques de Valdecilla, Santander, Cantabria, Spain, 8Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain, 9Hospital Universitario
Marques de Valdecilla, Santander, Spain

TABLE 2. CORONARY CALCIUM INCREASE. LOGISTIC REGRESSION. MULTIVARIATE ANALYSIS ADJUSTED FOR AGE AND SEX.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Early diagnosis of Rheumatoid Arthritis (RA) is essential to establish treatment to improve long-term
disease outcomes. Musculoskeletal ultrasound (US) is able to detect subclinical synovitis and erosions earlier than simple
radiological study. In recent years, several reduced joint US assessment models have been developed to allow global eval-
uation of synovitis and joint erosions. The main objective is to evaluate the diagnostic ability of a reduced joint US assess-
ment model in patients with clinically suspected RA.

Methods: Descriptive cross-sectional study including 203 consecutive patients referred to a US care unit for suspected RA,
yet not meeting the EULAR/ACR 2010 RA Classification Criteria. Patients were classified into six groups: a) Seropositive
(SP) (RF and/or ACPA positive) mono-oligoarthritis, b) SP inflammatory arthralgias c) Nonspecific SP arthralgias, d) Seroneg-
ative (SN) (RF and ACPA negative) arthralgias, e) SN Inflammatory Arthralgia, f ) SN nonspecific arthralgias. Each patient
underwent a reduced standardized US count to evaluate synovitis in 20 joints (bilateral wrists, 1st-5th metacarpophalangeal
(MCPs), and 2nd-5th metatarsophalangeal (MTPs)) and a simplified US count of erosions in 10 joints (bilateral wrists, 2nd
and 5th MCPs, 2nd hands proximal interphalangeal (PIP), and 5th MTP). B-mode synovial hypertrophy (SH) and synovial
Power Doppler (PD) signal were scored from 0-3 at each joint of the hands, while only the synovial PD signal was scored
in metatarsophalangeal joints. Scores ≥ 1 in both B-mode or PD were considered synovitis. The definitive diagnosis was
based on the number of inflamed joints detected by physical examination and new joints where synovitis was identi-
fied on US.

Results: The study included 203 patients, with 80%women and an average age of 54 ± 13 years. Demographic, clinical fea-
tures, and laboratory tests are summarized in Table 1. RA was diagnosed in 85 patients (42%). The subgroups with the high-
est RA diagnosis rates were SP arthritis (93.8%), SP inflammatory arthralgias (76.9%), SN arthritis (40.3%), and SP
nonspecific arthralgias (29.4%). Only 15.2% and 5.6% of patients were diagnosed with RA in the SN inflammatory arthral-
gias and SN nonspecific arthralgias groups, respectively.Undifferentiated arthritis was diagnosed in 57 patients (28.1%),

Table 1. Demographic, clinical features, laboratory tests and final ultrasound diagnosis of 203 patients.
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primarily from SN groups: SN arthritis (n=31) and SN inflammatory arthralgias (n=21). Other diagnoses included nonspecific
arthralgias and osteoarthritis. No patients had erosions on simple radiological study, but US detected erosions in 36 patients
(18%), aiding early diagnosis and indicating a poor long-term functional prognosis. In the SP arthritis group (mainly 1 or 2 joint
arthritis), 94% were finally diagnosed with RA, with only one remaining undifferentiated. In contrast, the SN arthritis group (1-9
joints) saw only 40%RA diagnosis, with 46% remaining undifferentiated, highlighting the difficulty in diagnosing RA in SN patients.

Conclusion: Reduced US joint assessment effectively aids in early RA diagnosis and treatment, improving prognosis. The
efficacy depends on the clinical scenario prior to the US study.

Disclosure: C. Corrales Selaya: None; C. Secada G�omez: None; S. Fernandez-Aguado: None; I. Morante-bolado:
None; M. Santos-gomez: None; S. Alonso-Castro: None; V. Portilla-Gonz�alez: None; R. Blanco-Alonso: AbbVie,
2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6;
J. Rueda Gotor: None; a. Corrales-Martínez: None.

Abstract Number: 1347

Interest of DAS28-γGT in Assessing Cardiovascular Risk Activity in
Rheumatoid Arthritis in Routine Practice

Manon Lesturgie-Talarek1, Fabien Picard2, sabrina hamroun3, Malika Saadi2, Camille Macher4, Aude Deloumeau3,
Karim Wahbi2, jacques Blacher4, Yannick Allanore5 and Jérôme Avouac6, 1Université de Paris, Institut Cochin, INSERM
U1016 CNRS UMR8104, Paris, France, 2Cardiology Department - Cochin Hospital, Paris, France, 3Rheumatology
Department - Cochin Hospital, Paris, France, 4Cardiology Department, Hôtel Dieu Hospital, Paris, France, 5Université
Paris Cité, Paris, France, 6Rheumatology A Department, Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris,
France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) patients have an increased risk of cardiovascular (CV) mortality, linked to
systemic inflammation and the presence of associated CV risk factors. The DAS28 γGT score has shown interest in assess-
ing both the activity of RA and CV risk (1,2). Our aim was to analyze the CV risk of RA patients selected based on their
DAS28-γGT score and evaluated by a cardiologist.

Methods: Prospective observational study involving RA patients referred for cardiology consultation based on a
DAS28-γGT score >5.5 (1).

The primary outcome was the diagnosis of coronary and/or carotid atheromatous disease.

Secondary outcomes were 1/ prescription of cardiac examinations by the cardiologist (Doppler ultrasound of the supra-
aortic trunks and coronary CT angiography) and 2/ therapeutic intervention by the cardiologist (aspirin or statin initiation,
introduction/modification of hypertensive treatment).

Results: Over a 12-month period, 46 patients (34 females, 74%) were seen in cardiology consultations. Their mean age was 64
±8 years, with a disease duration of 17±13 years; 36 had positive rheumatoid factor, 39 had positive ACPA, and 31 had erosions.

2737

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Among these patients, 30 (65%) were diabetic and/or had a SCORE >5%. The DAS28-γGT and DAS28-CRP of these
patients were 8.4±1.6 and 2.7±0.9, respectively. These patients had 2.5±1.0 traditional CV risk factors, and 14 (47%) had
an abnormal ECG. A diagnosis of coronary and/or carotid atheromatous disease was made in 8 patients (27%) in this
high-risk population. Further investigations were requested for 20 patients (67%), and a therapeutic intervention by the car-
diologist was necessary for 14 patients (47%).

Sixteen patients (35%) had a SCORE < 5%. These patients were younger (59±6 years vs. 67±7 years, p< 0.001), more fre-
quently female (12/16, 75% vs. 18/30, 60%, p=NS), and had more active disease than the previous group (DAS28-CRP 3.8
±1.3 vs. 2.7±0.9, p=0.002). They also had a higher use of corticosteroids (13/16, 81% vs. 15/31, 48%, p=0.030), a lower
number of traditional CV risk factors (1±0.5 vs. 2.5±1.0, p< 0.001), and fewer ECG abnormalities (3/16, 19% vs. 14/30,
47%, p=0.064). The disease duration and the frequency of use of targeted therapy were not significantly different. In this
group, coronary and/or carotid atheromatous disease was diagnosed in 4 patients (25%). Further investigations were
requested for 8 patients (50%), and a therapeutic intervention by the cardiologist was prescribed for 3 patients (19%).

Conclusion: Referring patients to a cardiologist with a DAS28-γGT score exceeding 5.5 proved to be significant, identifying
65% of individuals with a SCORE exceeding 5%. This approach also pinpointed a distinct subset of CV risk patients who
might not have been referred to a cardiologist based solely on SCORE or the presence of traditional CV risk factors. Their
elevated risk could be attributed to the inflammatory activity associated with RA. Thus, the DAS28-γGT score demonstrates
its relevance in identifying RA patients at an increased risk of cardiovascular issues.

References:

1/ Vergneault H et al, J rheumatol 2020
2/ Dupont et al, Rheumatology 2023

Disclosure: M. Lesturgie-Talarek: None; F. Picard: None; s. hamroun: None; M. Saadi: None; C. Macher: None;
A. Deloumeau: None; K. Wahbi: None; j. Blacher: None; Y. Allanore: Corvus, 12, Research grant given by Corvus;
J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer,
5, 6, Sanofi, 4, 6.

Abstract Number: 1348

Analysis of Body Composition in Patients with Moderate-Severe
Rheumatoid Arthritis Treated with Anti-TNF Drugs

Aimara García-Studer1, Fernando Ortiz-M�arquez1, Paula Borreg�on-Garrido1, Arkaitz Mucientes-Ruiz1, Sara Manrique-
Arija1 and Natalia Mena V�azquez2, 1Biomedical Research Institute of Malaga (IBIMA)-Bionand Platform, Department of
Rheumatology, Regional University Hospital of Malaga, Malaga, Spain, 2IBIMA, M�alaga, Andalucia, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies have described alterations in fat and lean mass in patients with RA, but the effect of
treatments on body composition remains unclear. The objectives of our study were to analyze the change in body compo-
sition in patients with RA after 6 months of a TNF inhibitor therapie and to identify the associated factors.
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Methods: A controlled cross-sectional observational study of a prospective cohort over a 24-week period was performed.
The study subjects were RA patients (ACR/EULAR 2010) with moderate-high mean inflammatory activity during the course
of the disease who were selected to initiate first biologic therapy with a TNF inhibitor. All patients were assessed by a prede-
fined questionnaire collecting clinical, analytical and body composition data by Dual-Energy X-ray absorptiometry (DXA) at
the cut-off date, as well as after 24 weeks of biologic therapy. The main variables were Fat Mass Index (FMI, Kg/m2), Lean
Mass Index (LMI, Kg/m2) and total lean mass difference during the 6 months of treatment, expressed as total lean mass
delta (kg). The inflammatory activity according to DAS28 and CRP was evaluated. Inflammatory mediators, adipocytokines
levels and Insulin-like Growth Factor I (IGF-I) were also analyzed. Other included variables were comorbidities,
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anthropometric and clinical-analytical measurements, therapies and physical activity measured by the International Physical
Activity Questionnaire (IPAQ) per Metabolic Equivalent of Task (METs). Statistical analysis included descriptive analysis,
bivariate and one models of multivariate analysis.

Results: A total of 70 RA patients were included, most of them were female (81.4%) with a mean (SD) age of 56.2
(12.3) years. Table 1 shows the clinical and body composition characteristics at baseline and after 24 weeks of treat-
ment with a TNF inhibitor. Table 2 shows the differences in analytical data, adipocytokines and interleukins. Patients
reported clinical and analytical improvement in disease activity, with a significant decrease in inflammatory cytokines
and increased resistin and adiponectin values. With respect to body composition, patients experienced a significant
increase in LMI (p=0.016). However, regarding FMI, although a decrease was observed during the treatment period,
these differences did not reach statistical significance (p=0.243). Significant inverse correlations were observed between
LMI and level of adiponectin (p=0.019), IL-6 (p=0.001), CRP (p=0.046), IGF-1 (p=0.009) and ESR (p=0.010). Further-
more, lean mass gain after 6 months of Anti-TNF treatment was significantly inversely correlated with disease duration
(p=0.004), inflammatory activity by DAS28-CRP (p=0.023), CRP (p=0.012), as well as with physical function by HAQ
(p=0.024). In the multivariate model, lean mass gain was negatively associated with inflammatory parameters, such as
CRP (β = -0.440) and DAS28 (β = -0.333).

Conclusion: In RA patients, after 6 months of treatment with TNF inhibitors, a higher Lean Mass Index was observed. The
lower inflammatory activity after starting the biological therapy is associated with a higher lean mass gain in these patients.
Nonetheless, no alterations in Fat Mass Index have been observed.

Disclosure: A. García-Studer: None; F. Ortiz-M�arquez: None; P. Borreg�on-Garrido: None; A. Mucientes-Ruiz:
None; S. Manrique-Arija: None; N. Mena V�azquez: None.

Abstract Number: 1349

Two Composite Cytokine Scores Predict Flare and Drug-free Remission in
Patients with Rheumatoid Arthritis

Jasmine Sim1, Nandhini Ramamoorthi2, Fiona Rayner3, Abbie Degnan1, Imogen Wilson1, Julie Diboll1, Anna
Guttman4, Andrew Melville5, Nisha Rathore2, Stefan Siebert5, Iain McInnes6, Carl Goodyear5, Catharien Hilkens1,
Andrew Filer7, Karim Raza7, Christopher Buckley8, Arthur Pratt1, James Wason9, Amy Anderson1, Michael Townsend2,
Kenneth Baker1 and John Isaacs1, 1Translational and Clinical Research Institute, NIHR Newcastle Biomedical
Research Centre, Newcastle University and The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle
upon Tyne, United Kingdom, 2Genentech, South San Francisco, CA, 3Translational and Clinical Research Institute,
NIHR Newcastle Biomedical Research Centre, Newcastle University and The Newcastle Upon Tyne Hospitals NHS
Foundation Trust, Newcastle upon Tyne, England, United Kingdom, 4Genentech, South San Franscisco, CA, 5School
of Infection and Immunity, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow,
United Kingdom, 6University of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow, United Kingdom,
7Rheumatology Research Group, Institute for Inflammation and Ageing, NIHR Birmingham Biomedical Research
Center and Clinical Research Facility, University of Birmingham, Birmingham, United Kingdom, 8Kennedy Institute of
Rheumatology, University of Oxford, Oxford, United Kingdom, 9Population Health Sciences Institute, Newcastle
University, Newcastle upon Tyne, United Kingdom
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Background/Purpose: Recent studies show that half of patients with RA remission can stop conventional synthetic
disease-modifying anti-rheumatic drug (csDMARD) therapy to achieve drug-free remission (DFR), although reliable methods
to predict this remain elusive. We aimed to identify and validate circulating cytokine biomarkers that, when measured prior to
csDMARD cessation, can predict future flare versus DFR.

Methods: Luminex immunoassays were used to quantify 19 circulating cytokines in serum and plasma samples from the
BIOlogical Factors that Limit sustAined Remission in rhEumatoid arthritis (BIO-FLARE) study (discovery cohort: n =
114 patients) and the Biomarkers of Remission in Rheumatoid Arthritis (BioRRA) study (validation cohort: n = 41 patients)
respectively. All patients in both studies fulfilled the 1987 ACR or 2010 ACR/EULAR classification criteria for RA diagnosis.
Both studies followed the same intervention strategy: RA patients in remission, defined as a Disease Activity Score in
28 joints with C-reactive protein (DAS28-CRP) < 2.4, stopped single or combination csDMARDs (methotrexate, sulfasala-
zine and hydroxychloroquine) and were monitored for 6 months. Flare was defined as DAS28-CRP ≥ 3.2 or
DAS28-CRP ≥ 2.4 on 2 occasions within 14 days (BIO-FLARE); or DAS28-CRP ≥ 2.4 (BioRRA). Lasso regression was used
to form composite cytokine scores that differentiated DFR and future flare, with prognostic performance assessed by area
under the receiving operating characteristic curves (AUC).

Results: Two composite scores were developed to predict future flare and DFR in patients with or without anti-citrullinated
peptide antibodies (ACPA). The composite score for seropositive RA included MMP-1, S100A8, and IL-6Rα, while TNF-α
and IL-6Rα formed the predictive score for seronegative RA. In the discovery cohort, these two scores predicted future flare
and DFR in ACPA+ and ACPA- patients with an AUC of 0.71 (95% confidence interval 0.59 – 0.83) and 0.76 (0.59 – 0.94)
respectively. In the independent validation cohort, the same scores had an AUC of 0.72 (0.51 – 0.94) and 0.54 (0.24 –

0.83) respectively. If a strategy of drug cessation only in patients with below-threshold composite biomarker scores had

Baseline demographics of patients from the BIO-FLARE and BioRRA study. All values are expressed as median (interquartile range) [range] unless
stated otherwise. All patients in both studies fulfilled the 1987 ACR or 2010 ACR/EULAR classification criteria for RA diagnosis. ACPA – Anti-
citrullinated protein antibody, ACR – American College of Rheumatology, DAS28-CRP – Disease activity score in 28 joints with C-reactive protein,
EULAR – European Alliance of Associations for Rheumatology, HCQ –Hydroxychloroquine, MTX –Methotrexate, RhF – Rheumatoid factor, SSZ –

Sulfasalazine.
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been applied to both cohorts, 76/155 (49%) patients would have been eligible for stopping DMARDs with a lower overall
flare rate (flare rate with biomarker 25/155 (16%) vs. 77/155 (50%) without biomarker; positive predictive value 65.8%
[55.4 – 76.3], negative predictive value 67.1% [56.5 – 77.7]).

Conclusion: We present two validated composite cytokine scores that predict flare and DFR in patients with RA. Our next
steps are to further validate our findings in an interventional clinical trial of drug cessation stratified by these biomarkers.

Disclosure: J. Sim: None; N. Ramamoorthi: Genentech, 3; F. Rayner: None; A. Degnan: None; I. Wilson: None;
J. Diboll: None; A. Guttman: Genentech, 3; A. Melville: None; N. Rathore: Genentech, 3; S. Siebert: AbbVie,
6, Amgen, 6, AstraZeneca, 6, Boehringer-Ingelheim, 5, Bristol-Myers Squibb, 5, Eli Lilly, 5, GlaxoSmithKline, 5, Jans-
sen, 5, 6, Teijin Pharma, 6, UCB, 5; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Cel-
gene, 2, Compugen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6;
C. Goodyear: None; C. Hilkens: None; A. Filer: None; K. Raza: None; C. Buckley: None; A. Pratt: Gilead,
5, GlaxoSmithKlein(GSK), 5, Inflection Biosciences, 2; J. Wason: None; A. Anderson: None; M. Townsend: Genen-
tech, 3; K. Baker: Pfizer, 5; J. Isaacs: AbbVie/Abbott, 2, 6, AnaptysBio, 2, Annexon, 2, AstraZeneca, 2, Bristol-Myers
Squibb(BMS), 2, Dragonfly, 2, Eli Lilly, 1, Galapagos, 2, GlaxoSmithKlein(GSK), 2, 5, Istesso, 2, Janssen, 5, Kira Bio-
tech, 2, Ono Pharma, 2, Pfizer, 5, Revelo, 2, Sanofi, 2, Sonoma Biotherapeutics, 2, Topas, 2, UCB, 1.

Abstract Number: 1350

Relationship Between Salivary and Stool Microbiome with Disease
Activity and Vascular Function in Patients with Rheumatoid Arthritis

Tulsi Joishy, Sheau-Chiann Chen, Qiong Wu and Michelle Ormseth, Vanderbilt University Medical Center, Nashville, TN
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Strategy of applying the scores in a clinical setting prior to DMARD cessation, modelled in the BioRRA and BIO-FLARE cohorts (n = 155). Score A
= 0.573[MMP-1] + 1.067[S100A8] + 0.844[IL6Rα], Score B = -1.318[TNFα] - 1.942[IL6Rα], where the natural log transformed cytokine concen-
trations were used to calculate the scores.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease affecting the joints that is associated
with increased cardiovascular risk. Environmental factors play a crucial role in the development of RA, and potentially its
associated cardiovascular disease. The goal of this study is to determine if the stool and salivary microbiome are associated
with disease activity and vascular function in RA.

Methods: Patients with RA were recruited from the Nashville VA hospital and Vanderbilt University Medical Center. Dis-
ease activity was measured by DAS28-CRP. Vascular function was measured by augmentation index (AIx), which is a
measure of arterial stiffness that is an independent predictor of cardiovascular events. The study participants collected
stool and saliva for 16S rRNA microbiome analysis. Broad association of AIx and DAS28-CRP score with microbiome
site was assessed by PERMANOVA. Random forest with Boruta was used to select taxa associated with AIx and
DAS28-CRP. The directionality of association of these selected taxa with AIx and DAS28-CRP was assessed by Spear-
man’s rank correlation.

Results: The study included 30 patients with RA (Table 1). Salivary microbiome composition was associated with AIx (p =
0.019, PERMANOVA, Figure A); and salivary taxa (in order of importance) Lachnospiraceae, Haemophilus influenzae, Cory-
nebacterium durum, Veillonella, Streptococcus, Bacilli, Clostridiales,Moryella, and Neisseriawere associated with AIx based
on Boruta (Figure B, Table 2). Stool microbiome composition was associated with DAS28-CRP (p = 0.027, PERMANOVA,
Figure C); and stool taxa Christinellaceae, Clostridiaceae, Bacteroides caccae, Oscillospira, Ruminococcaceae, Holderma-
nia were associated with DAS28-CRP based on Boruta (Figure D, Table 2). Spearman’s rank correlation between selected
taxa and outcomes (AIx and DAS28-CRP) by site are provided in Table 2.

Conclusion: Salivary microbiome composition is associated with AIx, and stool microbiome composition is associated with
disease activity in patients with RA. Relationship between microbiome composition and outcomes was heavily dependent
on site. Furthermore, there were no common taxa reproducibly associated with both higher disease activity and AIx. Given
these data, we believe that it is unlikely that particular microbe influences both disease activity and AIx in RA, but further stud-
ies are needed to delineate cause and effect relationships.

Table 1. Demographic details of the study population
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Figure. (A) Nonmetric multidimensional scaling (NMDS) plot of Bray-Curtis dissimilarity between augmentation index (AIx) and salivary microbiome.
Lighter dots indicate higher (worse) AIx. (B) Boruta selection of salivary taxa associated with AIx. (C) NMDS plot of Bray-Curtis dissimilarity between
DAS28-CRP and stool microbiome. Lighter dots indicate higher (worse) DAS28-CRP score. (D) Boruta feature selection of stool taxa associated
with DAS28-CRP. For (B) and (D) X-axis includes all taxa analyzed and Y-axis demonstrates the relative importance scale. Boxplots represent min-
imum, average and maximum Z scores. Blue boxplots are shadow features and provide a benchmark to detect predictive taxa. Green = confirmed
taxa, yellow = tentatively selected taxa, red = rejected taxa for reproducibility of association with AIx (B) or DAS28-CRP (D).

Table 2: Salivary taxa associated with AIx and stool taxa associated with DAS28-CRP based on Boruta and their correlation with both outcomes
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Disclosure: T. Joishy: None; S. Chen: None; Q. Wu: None; M. Ormseth: None.

Abstract Number: 1351

Development of Noninvasive Assessment Technology for Rheumatoid
Arthritis Based on Contact Property Measurements

Woo-Joong KIM1, Chanseok PARK2, Seungmo KOO2, Jae-Young CHEONG2 and Jiho KIM2, 1Chung-Ang University
Hospital, Seoul, Korea, Seoul, Republic of Korea, 2Hongik University, Seoul, Korea, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory disease that requires regular monitoring to pre-
vent joint damage and systemic complications. However, the shortage of trained rheumatologists and limited access to
advanced assessment tools, such as ultrasonographic examinations, in many areas hinder effective disease management.
This study aims to develop a noninvasive technology for on-site assessment of RA synovitis.

Methods: Based on the fact that synovial tissue inflammation causes changes in the mechanical properties within joints, we
developed a compact, portable indentation device to measure the contact properties of synovial joints and monitor changes
in intraarticular mechanics caused by synovitis. As a preliminary test, we created a model synovium using a hydrogel mem-
brane with varying amounts of injected water to mimic different states of synovitis. A gentle oscillatory indentation is applied
to the model to measure the contact viscoelasticity.

Schematic of the indentation device to measure the contact properties of synovial joints.
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Results: The viscoelastic phase angle measured by the device increases with the amount of water injected into the model
synovium, indicating that the device can distinguish the severity of synovitis and monitor RA disease activity. Furthermore,
the phase angle increases with oscillatory indentation depth, indicating that the device captures the internal properties within
the membrane when the indentation is deep enough. This suggests the necessary operating conditions for performing oscil-
latory measurements on the surface of the skin.

Conclusion: This approach quantifies RA synovitis based on the viscoelastic properties, which can potentially be integrated
with artificial intelligence. This will significantly advance RA management, particularly in resource-limited settings. The
device’s versatility and ease of use allow it to aid providers in tracking disease activity longitudinally, diagnosing RA flares,
and adjusting treatment strategies accordingly.

Disclosure: W. KIM: None; C. PARK: None; S. KOO: None; J. CHEONG: None; J. KIM: None.

Abstract Number: 1352

The Associations Between Genetic Factors and Rheumatoid Arthritis
Treatment Patterns: Data from Two Large Healthcare Systems

Gregory McDermott1, Xin Xiong2, Rachel Knevel3, Jing Cui4, Mary Jeffway4, Vidul Panickan5, Andrew Cagan4, Rahul
Sangar6, Daniel Posner6, Lauren Costa6, Rachael Matty6, Elizabeth Karlson4, Yuk-Lam Ho6, Kelly Cho6, Rui Duan2, Tianxi
Cai2 and Katherine Liao4, 1Brigham and Women’s Hospital, Brookline, MA, 2Harvard T.H. Chan School of Public Health,
Boston, MA, 3Leiden University Medical Center, Leiden, Netherlands, 4Brigham and Women’s Hospital, Boston, MA,
5Harvard Medical School, Boston, MA, 6U.S. Department of Veterans Affairs, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In a prior study, we described an alternative method for subphenotyping RA patients by the
sequence of biologic DMARDs (bDMARDs) they receive over time. We identified 3 “clusters” of RA treatment patterns: those
prescribed mainly TNF-α inhibitors (TNFi) (“TNFi persisters”), those who start TNFi but switch and predominantly remain on
abatacept (“TNFi to abatacept”), and those prescribed multiple bDMARD classes (“multi-bDMARD cyclers”). In this study,
we investigated whether: (1) these clusters are observed across healthcare systems, and (2) genetic variants associated with
inflammatory arthritis can differentiate these clusters. We hypothesized that RA patients who persisted on TNFi would have a
higher genetic risk for RA compared to patients who cycled through multiple bDMARDs.
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Methods: The study was performed using data from two large RA cohorts: individuals with RA from the Veteran Affairs Mil-
lion Veteran Program (MVP) and a Biobank associated with a large multihospital healthcare system. RA patients who initiated
TNFi after 2008, had >6 months of follow up, and available genotyping information were included from both sites. We used
mixture Markov modeling and Ensemble multi-site clustering to identify patterns of bDMARD use. Using the genotyping
data, we calculated previously published multi-disease inflammatory arthritis genetic risk scores (GRS) that includes individ-
ual non-HLA genetic risk scores for RA, spondyloarthritis, psoriatic arthritis, lupus, and gout (Knevel, Sci Transl Med, 2020).
We compared the distribution of the GRS’ between treatment “clusters” using meta-analysis of Wilcoxon rank-sum tests by
Fisher’s method.

Results: We identified 2,454 patients in the VA cohort (mean age 60, 18% female) and 461 patients in the institutional Bio-
bank (mean age 50, 78% female) (Table 1). We observed similar patterns and “clusters” of bDMARD use in both healthcare
systems: TNFi persisters, TNFi to abatacept, and multi-bDMARD cyclers (Figure 1). When comparing genetic risk scores
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between clusters, we observed that patients who persisted on TNFi had a lower non-HLA RA GRS (p=0.001) and higher
SpA GRS (p=0.02) when compared to multi-bDMARD cyclers (Figure 2). There were no other consistent significant genetic
differences between the treatment clusters.

Conclusion: In this study comparing RA bDMARD use in different healthcare systems, we observed similar sequencing of
bDMARD use, including persistent treatment with TNFi, switching from TNFi and persisting on abatacept, and cycling onmultiple
bDMARDs. These similarities were observed despite significant differences in underlying RA patient populations, including age
and sex. RA patients who persisted on TNFi had non-HLA genetic differences compared to multi-bDMARD cyclers; future stud-
ies will incorporate HLA data. These findings suggest that genetics may contribute to understanding response to RA treatment.

Disclosure: G. McDermott: None; X. Xiong: None; R. Knevel: None; J. Cui: None; M. Jeffway: None; V. Panickan:
None; A. Cagan: None; R. Sangar: None; D. Posner: None; L. Costa: None; R. Matty: None; E. Karlson: None;
Y. Ho: None; K. Cho: None; R. Duan: None; T. Cai: None; K. Liao: None.
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Association Between Frailty and Incident Cancer in Newly Diagnosed
Rheumatoid Arthritis

Bhavik Bansal1, Laura Gold2, Katherine Wysham3, James Andrews4, Alexa Meara5, Carolyn Presley6, Elad Sharon7, Jiha
Lee8, Jennifer Barton9, Una Makris10 and Namrata Singh11, 1All India Institute of Medical Sciences, New Delhi, Delhi,
India, 2University of Washington, Seattle, 3VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 4University of
Alabama at Birmingham, Birmingham, AL, 5The Ohio State University Wexner Medical Center, COLUMBUS, OH, 6The
Ohio State Medical Center, Columbus, OH, 7Dana Farber Cancer Institute, Boston, MA, 8University of Michigan, Ann
Arbor, MI, 9VA Portland Health Care System/OHSU, Portland, OR, 10UT Southwestern Medical Center and Dallas VA,
Dallas, TX, 11University of Washington, Bellevue, WA
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Session Type: Poster Session B
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Background/Purpose: Rheumatoid Arthritis (RA) is associated with an increased risk of cancer, but the underlying risk fac-
tors remain poorly understood. Frailty is linked to an increased cancer risk in the general population and is more common
among those with RA than those without it. We aimed to evaluate frailty as a risk factor for cancer in RA.

Methods:We used the Merative MarketScan databases from 2008 to 2022 to identify individuals with newly diagnosed RA
using diagnosis codes and pharmacy records. Patients were then categorized as frail or non-frail based on Claims-based
frailty index [1]. Incident cancer was identified using a validated algorithm in administrative claims data [2]. Following Cox pro-
portional hazards models were created to obtain hazard ratios (HRs) and 95% confidence intervals (95% CIs) to evaluate the
relationship between frailty and incident cancer: 1) unadjusted; 2) adjusted for demographics + Charlson comorbidity index
(CCI); 3) adjusted for demographics + healthcare utilization and 4) adjusted for demographics + CCI + healthcare utilization.

Results:We identified 85,938 individuals with new onset RA of whom 4.1% were frail. Frail patients were older than non-frail
patients (52.4 ± 8.9 years vs. 48.9 ± 10.6 years), with higher tobacco use (16.0% vs. 4.9%) and mean higher Charlson
comorbidity scores (2.6 ±1.7 vs. 1.5 ± 0.9). Additionally, frail patients had significantly higher healthcare utilization in the
12 months prior, with more hospital admissions, emergency department visits, outpatient visits, and medication fills com-
pared to non-frail patients (Table 1).
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The median days to cancer diagnosis were shorter (454 days [interquartile range (IQR) 159, 1126] vs. 611 days [IQR
245, 1268]) and the incidence (95% CI) of cancer was higher (222 (190, 258) diagnoses per 10,000 person-years
vs. 144 (140, 150) per 10,000 person-years) for frail patients compared to non-frail patients. After adjusting for demo-
graphics and CCI, the partial adjusted HR was 1.2 (95% CI: 1.0, 1.4). When additionally adjusted for healthcare utilization
in the prior year, the fully adjusted HR was 1.0 (95% CI: 0.9, 1.2), indicating that frailty was not an independent predictor
of cancer risk after controlling for these factors (Table 2).

Conclusion: Frail patients with newly diagnosed RA had higher baseline comorbidity and healthcare utilization, a higher unad-
justed incidence of cancer, and shorter time to cancer diagnosis compared to non-frail patients. An association between frailty
and incident cancer in RA cannot be ruled out given the small number of cancers in the frail group in this study.

References:

[1] Kim DH, Schneeweiss S, Glynn RJ, Lipsitz LA, Rockwood K, Avorn J. Measuring Frailty in Medicare Data: Develop-
ment and Validation of a Claims-Based Frailty Index. J Gerontol A Biol Sci Med Sci 2018;73(7):980-987.

Table 1. Baseline characteristics of the cohort by frailty status.
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[2] Quan H, Li B, Couris CM, Fushimi K, Graham P, Hider P, Januel JM, Sundararajan V. Updating and validating the
Charlson comorbidity index and score for risk adjustment in hospital discharge abstracts using data from 6 countries.
American journal of epidemiology 2011;173(6):676-682.

Disclosure: B. Bansal: None; L. Gold: None; K. Wysham: None; J. Andrews: None; A. Meara: None; C. Presley:
None; E. Sharon: None; J. Lee: None; J. Barton: None; U. Makris: None; N. Singh: None.

Abstract Number: 1354

The Association of Genetic Variation in PTPN22 and Rheumatoid Arthritis
Disease Activity
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Xiao15, Scott Damrauer15, Michael George15, Ted Mikuls2 and Joshua Baker15, 1Hopsital of the University of
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Table 2. Median days to cancer diagnosis, number of incident cancer diagnoses (95% CI) per 10,000 person-years at risk, and adjusted HR (95%
CI) by frailty category
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Background/Purpose: PTPN22 R620W is a common genetic variation that is a known risk factor for the development of
autoimmune disease, including rheumatoid arthritis (RA). This PTPN22 variant results in increased downstream signaling
from the T cell receptor. Whether this variant results in higher disease activity in patients with RA is unknown.We compared
disease activity by R620W genotype and the HLA DRB1 shared epitope (SE) in patients with RA, hypothesizing that the
R620W variant is associated with higher disease activity and seropositivity.

Methods: Participants from the Veterans Affairs RA registry (VARA), a longitudinal prospective cohort of veterans with RA,
were genotyped for PTPN22 R620W (rs2476601) using the Infinium Global Screening Array-24 v2.0. Participants had SE
determination through either sequencing for HLA DRB1 using AlleleSEQR HLA-DRB1 kit or using a PCR-based sequence
specific oligonucleotide probe system; participants were considered have SE with the following alleles:*0101, *0102,
*0104, *0105, *0401, *0404, *0405, *0408,*0409, *1001, *1402 and *1406. Disease activity components were recorded
by treating providers during routine clinical encounters and extracted from the electronic health record. Anti-citrullinated pro-
tein antibodies (ACPA) and rheumatoid factor were measured using serum samples collected at enrollment.The effect of
R620W genotype and SE (0, 1, or 2 copies of a high-risk HLA allele) on disease activity scores as well as the presence of

Table 1. Participant characteristics by PTPN22 R620W (rs2476601) genotype.
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erosive disease and other disease characteristics was assessed using linear and logistic regression, adjusted for sex, age,
and five principal components of population structure. Testing for interaction between R620W and SE shared epitope was
performed.

Results: In 2598 participants with genotyping for PTPN22, 540 (26.9%) were heterozygous and 50 (2.5%) were homozy-
gous for R620W (Table 1). In 2363 participants who also underwent SE testing, 1177 (49.8%) had one copy of SE and
425 (18.0%) had two copies.At enrollment, compared to those with 0 copies of R620W, those with 2 copies had higher
CDAI [β=6.80, 95% CI 1.84-11.77, p =0.007]; no difference was observed for those with one R620W allele or SE (Fig
1, Table 2). Those with 2 R620W alleles also had higher DAS28(ESR), ESR, provider global, swollen joint count, and tender
joint count (Table 2). Participants with 1 and 2 copies of R620W demonstrated significantly increased odds of CCP seropos-
itivity (Table 2). R620W alleles were not associated with erosive disease; those with SE had an increased odds of erosive dis-
ease (Fig 1, Table 2). An interaction between 2 R620W alleles and shared epitope was observed for CDAI, though not other
disease activity scores (CDAI: effect with shared epitope 9.39, 95% CI 3.75, 15.0, p for interaction 0.038).

Figure 1. Effect of shared epitope (SE) and PTPN22 R620W on clinical disease activity index (CDAI) and erosive disease at enrollment in VARAA)
Effect of SE and PTPN22 R620W on erosive disease at enrollment, determined by linear regression in a genotype model, adjusted for age, sex,
and top 5 PCs of population structure. Participants with 2 copies of PTPN22 R620W demonstrated a significantly higher CDAI at cohort enroll-
ment; a significant difference was not seen for those with one copy of PTPN22 R620W or SE.B) Effect of SE and PTPN22 R620W on erosive dis-
ease at enrollment, determined by logistic regression in a genotype model, adjusted for age, sex, and top 5 PCs of population structure.
Participants with 1 or 2 copies of SE demonstrated a higher odds of erosive disease compared to those with no SE alleles, but no statistically sig-
nificant difference was seen in for PTPN22 R620W within the VARA cohort.
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Conclusion: The presence of PTPN22 R620W homozygosity was associated with greater disease activity at enrollment in
patients with RA. In contrast, presence of SE was not associated with disease activity, but was associated with erosive dis-
ease. Overall, these findings support the hypothesis that the genetics of disease susceptibility may also contribute to disease
activity and severity during the disease course, including genes residing outside the HLA region.

Disclosure: T. Riley: None; A. Wheeler: None; B. England: Boehringer-Ingelheim, 5; g. Cannon: None; S. brian: None;
G. Kunkel: None; K. Wysham: None; B. Wallace: None; R. Elam: None; P. Monach: HI-Bio, 2; A. Reimold: None; G. Kerr:
AstraZeneca,1,Boehringer-Ingelheim,6,Bristol-MyersSquibb(BMS),1,CSLBehring,6,Janssen,6,Novartis,1,Pfizer,6,Sanofi,
6, UCB, 1; I. Smith: None; J. Richards: None; I. Lee: None; R. Xiao: None; S. Damrauer: None;M. George: AbbVie/Abbott,
2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; T.Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2,Wolters Kluwer Health (UpToDate), 9; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5.

Abstract Number: 1355

Genetically-determined Variation in C-reactive Protein Impacts Disease
Activity Assessment in Rheumatoid Arthritis

Thomas Riley1, Austin Wheeler2, grant Cannon3, Sauer brian4, Gary Kunkel5, Katherine Wysham6, Bryant England2, Kristin
Wipfler7, Kaleb Michaud2, Beth Wallace8, Rachel Elam9, Paul Monach10, Andreas Reimold11, Gail Kerr12, Isaac Smith13, John
Richards14, Iris Lee15, Michael March16, Scott Damrauer17, Anurag Verma17, Michael George17, Ted Mikuls2 and Joshua
Baker17, 1Hopsital of the University of Pennsylvania, Philadelphia, PA, 2University of Nebraska Medical Center, Omaha, NE,
3University of Utah and Salt Lake City VA, Salt Lake City, UT, 4Salt Lake City VA/University of Utah, Salt Lake City, UT,
5University of Utah and George E Wahlen VAMC, Salt Lake City, UT, 6VA PUGET SOUND/UNIVERSITY OF WASHINGTON,
Seattle, WA, 7FORWARD, The National Databank for Rheumatic Diseases, Omaha, NE, 8Michigan Medicine, VA Ann Arbor
Healthcare System, Ann Arbor, MI, 9Augusta University, Evans, GA, 10VA Boston Healthcare System, Boston, MA, 11Dallas VA
Medical Center, Dallas, TX, 12Washington DC VAMC/Georgetown and Howard Universities, Washington, DC, 13Duke
University Hospital, Durham, NC, 14Veterans Affairs Pittsburgh Healthcare System, Pittsburgh, PA, 15Washington University
in St Louis, Saint Louis, MO, 16Children’s Hospital of Philadelphia, Philadelphia, 17University of Pennsylvania, Philadelphia, PA

Table 2: Association of number of PTPN22 R620W alleles with disease activity and characteristics in participants with rheumatoid arthritis. The
effect of genotype on rheumatoid nodules and erosive disease at cohort enrollment was determined by logistic regression; the effect of genotype
at on disease activity scores at cohort enrollment was determined by linear regression. All the regression models were adjusted for sex, age, and
top PCs of population structure.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:C-reactive protein (CRP) is often used as a biomarker for disease activity in patients with rheumatoid
arthritis (RA). We evaluated whether rs1205, a common genetic variant in CRP previously associated with lower CRP,
impacts disease activity assessment in patients with RA, including the disease activity score-28 with CRP (DAS28(CRP)).
We hypothesized that patients with this variant would have lower CRP and DAS28(CRP).

Methods: Participants from 3 observational cohorts were evaluated: the United Kingdom Biobank (UKB), the Veterans
Affairs RA registry (VARA), and the FORWARD Databank RA cohort. All participants from UKB were included, regardless
of a diagnosis of RA; a subgroup of participants with ≥1 ICD-10 code for RA (ICD-10 M06.9*) was identified. Participants
were directly genotyped for rs1205. Population structure was estimated using principal component analysis. The effect of
rs1205 genotype (CC, CT, or TT) on log-adjusted serum CRP and disease activity metrics were assessed using linear
regression adjusted for sex, age, and 6 principal components of population structure in each cohort. Regression coefficients
from UKB were used to create a corrected CRP and DAS28(CRP) within FORWARD and VARA. Finally, reclassification to an
abnormal CRP ( >0.8 mg/dl) and between DAS28(CRP) disease activity states were determined.

Results: Among 488,377 participants from UKB, 214,153 (44.0%) were heterozygous and 52,055 (10.7%) were homozy-
gous for rs1205 T. Those in UKB with the TT and CT genotype had a lower log-adjusted CRP compared to the CC genotype
[Β TT genotype: -0.371 (95% CI -0.381, -0.360), p< 0.001; Β CT genotype: -0.173 (95% CI -0.179, -0.167), p< 0.001]; this
was similar in participants with an ICD-10 code for RA.In 2597 VARA participants, 1107 were heterozygous (42.6%) and
269 (10.4%) were homozygous for the rs1205 T allele. Those with the TT and CT genotypes had a significantly lower log-
adjusted CRP compared to the CC genotype (Table 1). The DAS28(CRP) was significantly lower in the TT genotype com-
pared to the CC genotype [Β -0.22, (95% CI -0.44, -0.0027), p = 0.047)], but not in the CT genotype. There were no

Table 1. The associations of the rs1205 genotype on disease activity scores and disease activity components among participants in the Veterans
Affairs Rheumatoid Arthritis (VARA) registry. Models are adjusted for 6 principal components of population structure, sex, and age using linear
regression. Genetic effects were modeled as a 3-level variable (CC, CT, and TT) in the same linear regression model.
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significant differences for other disease activity components or composite scores (Table 1).Among 766 participants from
FORWARD, 352 were heterozygous (46.0%) and 82 were homozygous for rs1205 T (10.7%). Individuals with TT had a
lower log-adjusted CRP compared to the CC genotype (but not CT); there were no observed differences by genotype in
Patient Activity Score-II or patient global assessment.Application of a correction factor derived from UKB was applied in
VARA (Fig. 1, Fig. 2). In VARA participants with the TT genotype, 8% were reclassified to an abnormal CRP ( >0.8 mg/dl)
and 3% were reclassified from low disease activity to moderate disease activity. With this adjustment in FORWARD,
11 (3.6%) with the CT genotype and 4 (5.9%) with the TT genotype were reclassified as having an elevated CRP.

Figure 1. A) Unadjusted and adjusted mean CRP (mg/dl) by CRP rs1205 genotype in VARA. B) Unadjusted and adjusted mean DAS28(CRP) by
CRP rs1205 genotype in VARA.

Figure 2. A) Unadjusted and B) calculation-adjusted plots of log-transformed ESR (mm/hr) vs log-transformed CRP (mg/dL), by CRP rs1205 geno-
type, with fractional polynomial curve fitting, among participants in the Veterans Affairs Rheumatoid Arthritis (VARA) registry. Gray shading repre-
sents 95% confidence intervals.
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Conclusion: The rs1205 CT and TT genotype in CRP is associated with lower CRP; the TT genotype is associated with
lower DAS28(CRP), but not other components of disease activity. A modified CRP and DAS28(CRP), corrected for geno-
type, has modest effects on disease activity interpretation and reclassification.

Disclosure: T. Riley: None; A. Wheeler: None; g. Cannon: None; S. brian: None; G. Kunkel: None; K. Wysham: None;
B. England: Boehringer-Ingelheim, 5; K. Wipfler: None; K. Michaud: None; B. Wallace: None; R. Elam: None;
P. Monach: HI-Bio, 2; A. Reimold: None; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; I. Smith: None; J. Richards: None;
I. Lee: None; M. March: None; S. Damrauer: None; A. Verma: None;M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(-
GSK), 5, Janssen, 5, Pfizer, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma,
2, Wolters Kluwer Health (UpToDate), 9; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5.

Abstract Number: 1356

Association Between Vascular Inflammation and Kidney Function in
Patients with Rheumatoid Arthritis: Secondary Analysis of TARGET Trial

Sho Fukui1, Ahmed Tawakol2, Wolfgang Winkelmayer3, Leah Santacroce4, Jon Giles5, Katherine Liao4, Joan Bathon6 and
Daniel Solomon7, 1Brigham and Women’s Hospital, Brookline, MA, 2Massachusetts General Hospital/Harvard Medical
School, Boston, MA, 3Baylor College of Medicine, Houston, 4Brigham and Women’s Hospital, Boston, MA, 5Cedars Sinai
Medical Center, Los Angeles, CA, 6Columbia University, NEW YORK, NY, 7Brigham and Women’s Hospital, Newton, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Kidney dysfunction is a common complication in patients with rheumatoid arthritis (RA). More
severe disease activity is associated with a larger decline in the estimated glomerular filtration rate (eGFR). We hypothesized
that systemic vascular inflammation in RA may underpin kidney dysfunction, and reducing vascular inflammation may
improve kidney function.

Methods:We performed a secondary analysis of the TARGET trial. The TARGET trial examined the effect of tumor necrosis
factor inhibitors vs triple therapy on vascular inflammation. Study participants underwent fluorodeoxyglucose-positron emis-
sion tomography/computed tomography (FDG-PET/CT) at baseline and week 24. Vascular inflammation was assessed with
the target-to-background ratio (TBR) of the most diseased segment in the aorta or carotid arteries. This secondary study
included participants whose FDG-PET/CT results and cystatin C were available at baseline and week 24. Multivariable linear
regression evaluated the association between baseline TBR and baseline eGFR based on cystatin C (eGFRcys). The asso-
ciation between TBR change and eGFRcys change over 24 weeks was also assessed. In multivariable analyses, we
adjusted for baseline covariates, including age, sex, race, body mass index, smoking status, non-steroidal anti-inflammatory
drugs, glucocorticoid dose, methotrexate dose, hypertension, diabetes, and hyperlipidemia. In the eGFR change analysis,
we additionally adjusted for baseline TBR and eGFRcys.

Results: A total of 109 patients were included. At baseline, median age was 58 years, 71% were female, median eGFRcys
was 60.0 mL/min/1.73m2, and median DAS-CRP was 4.8 (Table 1). TBR at baseline was not significantly associated with
baseline eGFRcys (adjusted β coefficient [95%CI] of TBR: 1.56 [-5.92, 9.03]) (Figure 1). During the follow-up, the mean
TBR decreased from 2.63 to 2.43. These changes in vascular inflammation were not associated with eGFRcys changes
(adjusted β coefficient [95%CI] of TBR change: 5.64 [-0.40, 11.70]) (Figure 2).
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Conclusion: This secondary analysis of the TARGET trial did not find a significant relationship between baseline aortic or
carotid vascular inflammation and eGFRcys. In the 6-month follow-up, vascular inflammation decrease was not significantly
associated with eGFRcys improvement. These findings should be verified in a larger population with longer follow-up.

Disclosure: S. Fukui: None; A. Tawakol: Lung Biotechnologies, 5;W. Winkelmayer: Akebia, 1, 2, Anthos, 1, Ardelyx,
2, AstraZeneca, 1, Bayer, 1, 2, Boehringer-Ingelheim, 1, 2, Cadrenal, 2, GlaxoSmithKline, 1, 2, Merck/MSD, 1, 2,
Natera, 1, 2, Novartis, 1, Pharmacosmos, 1, Unicycive, 2, Vera, 1, Zydus, 2; L. Santacroce: None; J. Giles: AbbVie,
2, Eli Lilly, 2, Novartis, 2, Pfizer, 2; K. Liao: None; J. Bathon: None; D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9.

Abstract Number: 1357

Kidney Function in Rheumatoid Arthritis: Estimating Glomerular
Filtration Rate Using Creatinine versus Cystatin C in a Secondary Analysis
of the TARGET Trial

Sho Fukui1, Lesley Inker2, Leah Santacroce3, Jon Giles4, Katherine Liao3, Joan Bathon5 and Daniel Solomon6, 1Brigham and
Women’s Hospital, Brookline, MA, 2Tufts Medical Center, Boston, MA, 3Brigham andWomen’s Hospital, Boston, MA, 4Cedars
Sinai Medical Center, Los Angeles, CA, 5Columbia University, NEW YORK, NY, 6Brigham and Women’s Hospital, Newton, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Glomerular filtration rate (GFR) is difficult to measure in patients with RA since creatinine-based esti-
mated glomerular filtration rate (eGFRcr) may overestimate GFR due to sarcopenia. In contrast, systemic inflammation may
decrease cystatin C-based eGFR (eGFRcys). However, these different eGFR measurements have not been fully studied in
patients with RA. This study aimed to evaluate the differences between eGFRcr and eGFRcys, as well as the relationship
between biomarkers and eGFRcys.
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Methods: This is a secondary analysis of the TARGET trial. The TARGET trial found that RA treatment (TNFi or triple therapy)
reduced disease activity and vascular inflammation in patients with RA over 24 weeks. Cystatin C, creatinine, and bio-
markers associated with RA disease activity (VCAM-1, EGF, VEGF-A, IL-6, TNF-RI, MMP-1, MMP-3, YKL-40, Leptin, Resis-
tin, SAA, and CRP) were also measured at baseline and at weeks 6, 18, and 24. This analysis utilized biomarker data and
included participants whose cystatin C was available at baseline. First, we evaluated the differences between eGFRcys
and eGFRcr using all visit data. Then, trajectories of changes in eGFRcys and eGFRcr over 24 weeks were examined. We
assessed cross-sectional correlations between eGFRcys and log-transformed biomarkers at baseline. Then, correlations
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between eGFRcys change and changes in log-transformed biomarkers were examined. To consider intrapersonal correlation,
mixed-effect linear regression with random intercepts and random slopes examined crude and adjusted associations between
eGFRcys changes and changes in each biomarker. Multivariable models adjusted for baseline covariates, including baseline
eGFRcys, baseline biomarker level, age, sex, race, body mass index, smoking status, non-steroidal anti-inflammatory drugs,
glucocorticoid dose, methotrexate dose, hypertension, diabetes, and hyperlipidemia. We additionally adjusted for eGFRcr
changes and baseline eGFRcr to examine whether these biomarker changes had additional value to eGFRcr change.

Results: A total of 120 eligible patients (median age 58 years, 73.3% female) were identified. The median RA duration was
1.6 years, and the median DAS-CRP was 4.8 at baseline. eGFRcys was lower than eGFRcr when we used all visit data
(mean difference [95%CI]: -19.2 [-21.5, -16.9] mL/min/1.73m2) (Figure 1). eGFRcys tended to improve over time during
24 weeks of follow-up, while eGFRcr was stable (Figure 1). At baseline, eGFRcys was inversely correlated with multiple bio-
markers, showing the strongest correlation with TNF-RI (r= -0.50) (Figure 2). eGFRcys change correlated with several bio-
marker changes. Multivariable mixed-linear regression models revealed that eGFRcys change was inversely associated
with VCAM-1, IL-6, TNF-RI, YKL-40, and resistin (Figure 3).

Conclusion: These results suggest eGFRcys may change in response to RA disease activity, possibly independent of a true
change in GFR. We need further research with measured GFR to determine whether eGFRcr or eGFRcys is a better estimate
of GFR.

Disclosure: S. Fukui: None; L. Inker: Chinook Pharmaceuticals, 5, Diamtrix, 2, Omeros Pharmaceuticals, 5, Reata
Pharmaceuticals, 5, Tricida Inc, 2; L. Santacroce: None; J. Giles: AbbVie, 2, Eli Lilly, 2, Novartis, 2, Pfizer, 2; K. Liao:
None; J. Bathon: None; D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9.

Abstract Number: 1358

A Step Towards Personalised Medicine - Development and Efficacy of
Machine Learning Based Smart-Web Application for Prediction of Steroid
Induced Hyperglycemia in Patients with Rheumatoid Arthritis and Other
Autoimmune Rheumatic Diseases

Manyam Prudhvi Krishna1, Sandeep Surendran1, MITHUN CHALAKKARAYIL BHAGAVALDAS2, Sundarakrishna Sai3,
Sekhar V Easwar1, Ronith S Kumar3 and Manu Pradeep1, 1Amrita Institute of Medical Sciences, Kochi, Kerala, India,
2Amrita Institute of Medical Sciences, ERNAKULAM, Kerala, India, 3Amrita Vishwa Vidyapeetham, Kochi, Kerala, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Steroids play a key role in treating rheumatic diseases due to their anti-inflammatory effects. How-
ever, long-term or high-dose use leads to side effects like steroid-induced hyperglycemia. Clinical trials often fail to tailor glu-
cocorticoid use to individual patients. Machine learning (ML) can aid in personalized medicine. A previous study at our center
using supervised ML on real-world data showed a random forest model with 85.6% accuracy in predicting steroid-induced
diabetes. Using this modeling, a web app was developed on the same dataset to predict hyperglycemia in individual
patients. The aim is to develop and validate a ML-based web app to predict steroid-induced hyperglycemia in rheumatoid
arthritis and other autoimmune rheumatic diseases, using baseline characteristics and expected glucocorticoid doses.
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Figure 1: Study design for development and efficacy of a machine learning based smart-web application for prediction of steroid induced hyper-
glycemia in rheumatoid arthritis and other autoimmune rheumatic disease

Table 1: Showing dataset 1 for training cohort
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Methods: We developed a random forest classifier-based web app to predict steroid-induced hyperglycemia in
patients with autoimmune conditions. Dataset 1 (2016-2018) included patients from a South India tertiary care cen-
tre, with data on demographics, comorbidities, and steroid doses. The primary outcome was the development of
diabetes following glucocorticoid therapy. The model achieved 88% accuracy and was converted into a web
application.

For validation, dataset 2 (2022-2023) included similar patient details, with additional parameters. We used comparable data
categories from dataset 1, except for the expected average steroid dose over a 12-month period based on the primary dis-
ease. (5.8 mg/day for rheumatoid arthritis, 15 mg/day for lupus, and 11.2 mg/day for vasculitis) The web app’s prediction of
hyperglycemia with expected steroid therapy was compared with actual outcome, determining sensitivity, specificity, and
predictive values. The study methodology is illustrated in Figure 1.

Results: In the training cohort (dataset 1), we included 588 patients, of which 83 (14.1%) developed new-onset hyperglyce-
mia following glucocorticoid therapy. Using this data, we trained a random forest algorithm. The best model achieved 88%
accuracy and an 80% area under the ROC curve, with average glucocorticoid dose, BMI, and baseline glucose level being
the most important features. We developed a web application and validated it using dataset 2. The web app’s diagnostic
performance for hyperglycemia prediction showed a sensitivity of 50% (95% CI: 11.81% to 88.19%) and specificity of
95% (95% CI: 78.05% to 99.89%). The negative predictive value was 88% (95% CI: 76.63% to 94.25%), and the positive
predictive value was 75% (95% CI: 27.32% to 95.99%).

Table2: Showing dataset 2 for validation of web based application
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Conclusion: Validation of the AI ( Artificial Intelligence) based web app in a real-world cohort demonstrated high specificity,
negative predictive value, and positive predictive value. This AI-driven approach to patient data can lead to personalized and
accurate treatment strategies. Leveraging large multicenter datasets can further refine these tools, customizing them to
match each patient’s unique medical profile for even more precise therapeutics.

Disclosure: M. Prudhvi Krishna: None; S. Surendran: None; M. CHALAKKARAYIL BHAGAVALDAS: None; S. Sai:
None; S. Easwar: None; R. Kumar: None; M. Pradeep: None.

Abstract Number: 1359

Association of Coronary Artery Calcium Score and Growth Differentiation
Factor 15 in Rheumatoid Arthritis

Jessica Roldan Ortega1, Francisco Castillo-Castellon2, Evelyn Aranda Cano3, Luz Angelica Viruel-Mejia4, Itzel Palafox
Sosa5, David Vera Bustamante6, Fausto S�anchez Muñoz2, Yaneli Ju�arez-Vicuña7, Luis H. Silveira Torre8 and Laura Aline
Martinez-Martinez9, 1Instituto Nacional de Cardiología Ignacio Ch�avez, Ciudad de México, Mexico, 2Instituto Nacional de
Cardiología Ignacio Ch�avez, Mexico City, Mexico, 3Instituto Nacional de Cardiología Ignacio Ch�avez, Ciudad de Mexico,
Mexico, 4Rheumatology Departement at National Institute of Cardiology Ignacio Chavez - Universidad Autonoma del
Estado de Hidalgo, Tula de Allende, Hidalgo, Mexico, 5Escuela Superior de Medicina-Instituto Politecnico Nacional,
Ciudad deMéxico, Mexico, 6Benemerita Universidad Autonoma de Puebla, Heroica Puebla de Zaragoza, Puebla, Mexico,
7Instituto Nacional de Cardiología Ignacio Ch�avez, Departamento de Inmunología, Investigador en Ciencias Médicas C,
Mexico City, Mexico, 8Department of Rheumatology, Instituto Nacional de Cardiología Ignacio Ch�avez., Mexico City,
Mexico, 9Rheumatology Department - National Institute of Cardiology Ignacio Chavez, Mexico City, Distrito Federal,
Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiovascular diseases are the leading cause of death in RA patients [Gravallese EM, Firestein
GS. N Engl J Med. 2023;388:529-42]. However, risk calculation has many limitations because of the abnormal function of
some lipoproteins and, although there are reliable image methods, they could be not accessible in some cases. Growth dif-
ferentiation factor 15 (GDF15) is part of the TGFβ family; it has been recently associated with endothelial dysfunction and ath-
erosclerosis and therefore could be a useful biomarker. [Wang D, Day EA. Nat Rev Endocrinol. 2021;17:592-607]. This
study aimed to explore the correlation among GDF15, QRISK3, and coronary artery calcium score (CAC).

Methods: Patients fulfilling the 2010 ACR/EULAR classification criteria for RA with positive RF and ACPA were included in
this cross-sectional observational study. The patients underwent medical evaluation by a rheumatologist who determined
the degree of activity using DAS28 CRP. An expert radiologist analyzed the chest CT of RA patients and determined the
CAC expressed in Agatston units (AU). GDF15 was measured in plasma, by an ELISA blind analysis, and expressed in pico-
grams/milliliters. Laboratory variables were obtained by electronic record review. The instrument used to evaluate cardiovas-
cular risk was QRISK3. A control group of healthy patients was included, in which QRISK3 and GDF15 levels were analyzed.
Data were described as percentages, mean ± standard deviation or median, and interquartile range (IQR) according to its
distribution. The assessment of normality was done by the Kolmogorov-Smirnov test. Chi-square test, Fisher test, Student’s
t-test, or Mann-Whitney U test were used for comparisons as required. The correlation among QRISK3, GDF15, and CAC
was evaluated by Spearman’s method. A value of p< 0.05 was considered statistically significant.
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Results: Fifty-six patients were invited, however, 2 were excluded because they had negative RF and ACPA. A total of
54 patients and 10 healthy controls were analyzed. Forty-eight (88.9%) female patients were included in the RA group and
8 (80%) in the control group. The mean age of RA patients was 58 + 11 years, and 45 + 12 years in the control group.
BMI was similar between groups, 27.05 in RA patients vs 27.42 in the control group (p=0.956). The most common comor-
bidities were: hypertension (40.7%) and diabetes (24.1%). Mean CAC was 174.9 AU in RA patients. QRISK3 median score
in RA patients was 7.9% (4.9-14.4) and 1.3% (0.5-7-9%) in the control group. GDF15 mean score was 1559.8 in RA
patients vs 990 in the control group (p=0.044). Thirty-nine patients (72.2%) were in remission according to DAS28. A posi-
tive correlation between CAC and GDF15 levels was found (Rho=0.576, p< 0.01). In addition, a higher score in QRISK3 cor-
related positively with levels of GDF15 (Rho=0.577, p< 0.01). No association between DAS28 activity and GDF15 levels was
found.

Conclusion: The levels of GDF15 correlated positively with CAC and QRISK3. In addition, the levels of GDF15 were higher in
patients with RA in comparison with the control group. GDF15 could become a novel cardiovascular biomarker useful for
determining patients with high cardiovascular risk, however further studies are needed.

Disclosure: J. Roldan Ortega: None; F. Castillo-Castellon: None; E. Aranda Cano: None; L. Viruel-Mejia: None;
I. Palafox Sosa: None; D. Vera Bustamante: None; F. S�anchez Muñoz: None; Ju�arez-Vicuña: None; L. Silveira
Torre: None; L. Martinez-Martinez: None.

Abstract Number: 1360

Impact of Maintaining Low Disease Activity on Patient Outcomes and
Healthcare Resource Utilization in Rheumatoid Arthritis Patients
Receiving Advanced Treatment

Urbano Sbarigia1, Jing Zhao2, Jackie Kwong2, Chinmayi Naik3, Federico Zazzetti4, Nancy Shadick3 and Michael
Weinblatt5, 1Johnson & Johnson Innovative Medicine, Brussels, Belgium, 2Janssen Global Services, LLC, a Johnson &
Johnson Company, Raritan, NJ, 3Brigham and Women’s Hospital, Boston, MA, 4Johnson & Johnson Innovative Medicine,
Horsham, PA, PA, 5Brigham and Women’s Hospital/ Harvard Medical School, Waban, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite scientific advances and the availability of new treatments for rheumatoid arthritis (RA), many
RA patients still cannot achieve the therapeutic goal of low disease activity (defined as Clinical Disease Activity Index [CDAI]
≤10). The aim of this study was to assess the effect of maintaining, attaining, or losing treatment goals of low disease activity
on patient reported outcomes (PROs) and health care resource use (HCRU) among patients receiving advanced treatment
for RA.

Methods: Data from the Brigham and Women’s Hospital Rheumatoid Arthritis Sequential Study (BRASS), a prospective
registry of 1,581 adult RA patients with established or recent onset of RA were analyzed. Out of 1,581 patients, 1,478
(93%) satisfied ACR 1987 criteria at baseline. 437 enrollees have been assessed using the ACR 2010 criteria and
345 (79%) patients were classified as definite RA. Patients exposed to advanced treatment were classified into 4 groups
according to their CDAI scores (≤ 10 vs >10) at baseline and after one year of follow-up. Baseline was defined as the first
record with evidence of exposure to biologic disease-modifying antirheumatic drugs (bDMARDs) in BRASS. PROs including
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Multidimensional Health Assessment Questionnaire (MDHAQ) overall, pain, fatigue scores and proportions of patients with
surgeries and durable medical equipment (DME) use in year 1 and year 2 were assessed. Multivariable regression analyses
adjusted for baseline age, gender, RA duration, Charlson comorbidity index and disease activity were performed.

Results: Data from a total of 637 patients receiving advanced therapy were analyzed. At baseline, 257 (40%) patients were
at low disease activity target (CDAI ≤10). Of these patients, 57 (22%) lost treatment target and had CDAI >10 after 1 year. Of
the 380 patients who had CDAI >10 at baseline, 115 (30%) attained low disease activity after one year. Patients who did not
achieve low disease activity consistently were older, had longer history of RA, greater number of painful and swollen joints
and higher Charlson comorbidity index at baseline than patients who were consistently at low disease activity over study
period. Patients who were not able to attain low disease activity during study period had higher risk of surgery (adjusted
OR=2.2 at year 1 and adjusted OR= 1.7 at year 2), DME use (adjusted OR=2.5 at year 1 and adjusted OR=2.5 at year 2),
higher MDHAQ overall (Δ= +0.14 at year 1, +0.17 at year 2), pain (Δ = +14.95 at year 1, +13.79 at year 2) and fatigue (Δ =
+10.31 at year 1, +8.46 at year 2) scores compared to patients who were consistently at low disease activity of CDAI ≤10.
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Conclusion: Current study findings suggest maintaining low disease activity level is challenging for many patients receiving
advanced therapy. Lowering RA disease activity offers the potential to reduce health care resource utilization and improve
patient functioning. There is a need for more effective treatments and management to get more RA patients into treatment
target.

Disclosure: U. Sbarigia: Janssen, 3, Johnson & Johnson, 11; J. Zhao: Janssen Global Services, LLC, 3, Johnson &
Johnson, 11; J. Kwong: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; C. Naik: None; F. Zazzetti: Jans-
sen, 3, Johnson & Johnson, 11; N. Shadick: AbbVie/Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5; M. Weinblatt: Abbive,
5, Abbvie, 2, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol Myers Squibb, 2, 5, Canfite, 11, Glaxo Smith Kline, 2, Inmedix,
11, Janssen, 5, Johnson & Johnson, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci
Rhom, 2, Scipher, 2, 11, Set Point, 2.

Abstract Number: 1361

The Effect of Disease Activity on Cardiovascular Risk Varies According to
Rheumatoid Factor and Anticitrullinated Protein Antibody Status in
Patients with Rheumatoid Arthritis

George Karpouzas1, Virginia Pascual Ramos2, Elena Myasoedova3, Miguel Angel Gonzalez-Gay4, alfonso Corrales-
Martínez5, Solbritt Rantapaa-Dahlqvist6, Petros Sfikakis7, Patrick Dessein8, Linda Tsang9, Carol Hitchon10, Hani El
Gabalawy11, Piet Van RIel12, Irazu Contreras Yanez13, Iris Jazmín Colunga Pedraza14, Dionicio Galarza-Delgado15,
jose Ramon Azpiri-Lopez16, Anne Grete Semb17, Durga P Misra18, Patrick Durez19, Brian Bridal Logstrup20, Ellen
Margrethe Hauge21, George Kitas22 and Sarah Ormseth23, and ATACC-RA, 1Harbor-UCLA Medical Center, Torrance,
CA, 2Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Federal District, Mexico,
3Mayo Clinic, Rochester, MN, 4University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 5Hospital
Universitario Marques de Valdecilla, Santander, Spain, 6Umeå University, Umeå, Sweden, 7Joint Academic
Rheumatology Program, School of Medicine, National and Kapodistrian University of Athens. Centre of New
Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and Kapodistrian University of
Athens, Athens, Greece, Athens, Greece, 8University of Witwatersrand, Johannesburg, South Africa, 9University of
Witwatersrand, Johanessburg, South Africa, 10University of Mannitoba, Winnipeg, Canada, 11University of
Mannitoba, Winnipeg, MB, Canada, 12Radboud University Medical Center, Nijmegen, Netherlands, 13Instituto
Nacional de las Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Mexico, 14Division of Rheumatology,
University Hospital “Dr. Jose Eleuterio Gonzalez”, Universidad Autonoma de Nuevo Leon, Monterrey, Mexico,
15UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 16Division of Cardiology, University Hospital “Dr.
Jose Eleuterio Gonzalez”, Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 17Diakonhjemmet Hospital,
Oslo, Norway, 18Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India,
19UCLouvain, Louvain, Belgium, 20University of Aarhus, Aarhus, Denmark, 21Aarhus Universitetshospital, Aarhus,
Denmark, 22The Dudley Group NHS Foundation Trust, Birmingham, United Kingdom, 23The Lundquist Institute,
Torrance, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) activity associates with cardiovascular (CV) risk. Anticitrullinated protein
antibodies (ACPA) were linked to higher activity and lower remission rates. Treatment responses may, likewise, vary by sero-
positivity status. We hypothesized that the relationship between disease activity and CV risk may vary between ACPA pos-
itive and negative patients. Rheumatoid factor (RF) associated with higher RA activity independently of ACPA. We posited
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that the effect of RA activity on CV risk may differ in RF positive vs. negative patients. Variance in disease activity, character-
istics and outcomes were reported in seronegative vs. single or double positive patients. We explored whether the relation-
ship between RA activity and CV risk varied according to ACPA and RF status.

Methods:We evaluated 3952 patients free of CV disease, enrolled in an international consortium. Main outcome was major
adverse cardiovascular events (MACE) defined as non-fatal myocardial infarction, stroke, or CV death. Missing data were
imputed using multiple imputation with 10 repetitions. Multivariable Cox models stratified by center risk explored the impact
of baseline 28-joint disease activity score with C-reactive protein (DAS28CRP), ACPA positivity, RF positivity and the two-
and three-way interactions of DAS28CRP with ACPA and/or RF on risk of MACE. All models adjusted for age, gender,
hypertension, diabetes, smoking, family history of CV disease, total cholesterol to high-density lipoprotein ratio, and disease
duration.

Results:Of 3952 patients, 1007 (25.5%) were seronegative, 306 (7.7%) ACPA positive and RF negative, 557 (14.1%) ACPA
negative and RF positive, and 2082 (52.7%) double positive at diagnosis. Mean (standard deviation) DAS28CRP was 3.74
(1.28). Over 22,981 patient years, 184 MACE occured. There was a main effect of DAS28CRP (HR 1.18, 95% CI
1.03-1.36, p=0.016), but not ACPA (HR 1.24, 95% CI 0.84-1.81, p=0.279) or RF (HR 1.27, 95% CI 0.83-1.96, p=0.268)
on MACE risk after multivariable adjustment. Yet, there were main effects of single and double seropositivity; compared to
seronegative, single (HR 1.69, 95% CI 1.03-2.75, p=0.036) and double seropositivity (HR 1.72, 95% CI
1.12-2.65,p=0.014) associated with risk of MACE. A significant three-way interaction between DAS28CRP, ACPA and RF
positivity was observed (p-interaction=0.034) suggesting that the influence of RA activity on MACE risk varied according
to ACPA and RF status. Among RF negative patients, the ACPA × DAS28CRP interaction was significant (p=0.011) and
DAS28CRP associated with MACE in ACPA negative (HR 1.58, 95% CI 1.08-2.33, p=0.020) but not positive patients
(HR 1.05, 95% CI 0.67-1.64, p=0.823, figure 1). Among RF positive patients, the ACPA × DAS28CRP interaction
(p=0.861) and ACPA main effect (HR 1.04, 95% CI 0.70-1.55, p=0.855) were not significant, though the main effect of
DAS28CRP was (HR 1.18, 95% CI 1.01-1.38, p=0.044).

Conclusion: Single and double seropositive patients incurred higher risk of MACE compared to seronegatives. RA activity
associated with MACE risk among RF positive patients regardless of ACPA status. Among RF negative, disease activity
associated with CV risk only in ACPA negative ones.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; V. Pascual Ramos: None; E. Myasoedova: None;
M. Gonzalez-Gay: None; a. Corrales-Martínez: None; S. Rantapaa-Dahlqvist: None; P. Sfikakis: None;
P. Dessein: None; L. Tsang: None; C. Hitchon: None; H. El Gabalawy: None; P. Van RIel: None; I. Contreras Yanez:

Figure 1 Association of disease activity with risk of MACE according to ACPA status among RF negative patients with RA. MACE: major adverse
cardiovascular events, ACPA: anticitrullinated peptide antibodies, RF rheumatoid factor, DAS28: disease activity score based on a 28-joint count
and C-reactive protein
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None; I. Colunga Pedraza: None; D. Galarza-Delgado: None; j. Azpiri-Lopez: None; A. Semb: None; D. Misra:
None; P. Durez: None; B. Bridal Logstrup: None; E. Hauge: Aarhus University, 5, AbbVie/Abbott, 2, 5, 6, 12, principal
trial investigator/site investigator for trials, Danish Regions Medicine Grants, 5, Danish Rheumatism Association,
5, Galapagos, 5, Merck/MSD, 6, Novartis, 2, 5, 6, 12, principal trial investigator/site investigator for trials, Novo Nordic
Foundation, 5, Roche, 5, Sanofi, 6, Sobi, 6, SynACT, 1, 12, principal trial investigator/site investigator for trials, UCB, 6;
G. Kitas: None; S. Ormseth: None.
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Comparative Effectiveness of Upadacitinib versus Other
JAK Inhibitors in Patients with Rheumatoid Arthritis in
a Global Real-World Setting
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Roberto Caporali4, 1University of Oxford, Oxford, United Kingdom, 2AbbVie Inc., North Chicago, IL, 3Adelphi Real World,
Bollington, United Kingdom, 4Department of Clinical Sciences and Community Health, University of Milan, and
Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-CTO, Milan, Italy
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Background/Purpose: Network meta-analyses of phase 3 clinical trial data involving JAK inhibitor (JAKi)-treated patients
with RA and an inadequate response to conventional synthetic DMARDs showed that upadacitinib (UPA) 15 mg had numer-
ically higher efficacy vs other approved JAKis.1 However, real-world data on the effectiveness of UPA in clinical practice rel-
ative to other JAKis is limited. Here, we assessed the effectiveness of UPA vs other JAKis, including tofacitinib, baricitinib,
and peficitinib, using real-world data.

Methods: Data were extracted from the Adelphi RA Disease-Specific Programme, a cross-sectional study with ele-
ments of retrospective data collection. Surveys were administered to rheumatologists and their patients in the EU,
UK, Japan, Canada, and USA from July 2021 to February 2022. Patients receiving UPA 15 mg or other JAKis for
≥6 months were included. Physician-reported clinical outcomes included disease activity (with formal DAS28 scoring
available for 35.5% of patients) categorized as follows: DAS28 remission (< 2.6) and low, (2.6–< 3.2), moderate (3.2–
5.1), and high ( >5.1) disease activity (LDA, MDA, and HDA, respectively); pain and fatigue (none, mild, moderate, or
severe); and medication adherence (completely adherent or not). A high degree of correlation (Spearman’s coefficient,
0.68) was observed between formal DAS28 scores and disease activity category, justifying the use of physician-
reported DAS28 categories. Unadjusted physician-reported outcomes are descriptively reported as the change in dis-
ease activity from initiation of current treatment to most recent follow up at ≥6 months. Adjusted physician-reported
outcomes were compared for UPA vs other JAKis at the most recent follow-up visit using inverse probability weighted
regression adjustment (IPWRA) methods. Results are reported as predicted percentages along with P values for each
treatment group.

Results: A total of 1440 patients were included (UPA 15 mg, n=1205; other JAKis, n=235), with most patients in the other
JAKis group receiving baricitinib (n=120) or tofacitinib (n=113) and the remainder receiving peficitinib (n=2). Baseline charac-
teristics are shown in Table 1, and the two treatment groups were weighted based on multiple covariates. At treatment ini-
tiation, 63% of UPA-treated patients were in MDA/HDA, while 51% of other JAKi-treated patients were in MDA/HDA. At the
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most recent follow-up visit, 85% and 88% of patients receiving UPA and other JAKis, respectively, were in LDA/remission
(Table 2). IPWRA showed that patients on UPA were significantly more likely to have achieved physician-reported DAS28
remission (54% vs 44%, P=.03), no pain (43% vs 33%, P=.02), and complete medication adherence (60% vs 49%,
P=.03) compared to those receiving other JAKis (Figure 1). Additionally, 43% of patients receiving UPA were evaluated as
having no fatigue compared to 36% of patients receiving other JAKis (P=.17).

Conclusion: The findings of this real-world study of patients with RA demonstrate that greater proportions of
patients attained physician-reported DAS28 remission, absence of pain, and medication adherence with UPA vs
other JAKis.

References

1. Pope J, et al. Adv Ther 2020;37:2356-72.
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Monitoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety Monitoring Board/Advisory
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Abstract Number: 1363

Prevalence and Predictors of Orthopaedic Surgery in Rheumatoid
Arthritis After 12-Years’ Follow-Up (ESPOIR Cohort)

Michael Wang1, Baptiste Quere1, Paul Thomas1, Alice TISON2, Dewi Guellec1, Cecile Gaujoux-Vialat3, Jean Francis
Maillefert4, Sandrine Jousse-Joulin5, Valerie Devauchelle6, Hoel Letissier1 and Alain SARAUX7, 1Centre Hospitalier
Regional Universitaire (CHU) de Brest, Brest, France, 2CHU de la Cavale Blanche, Brest, France, Brest, France, 3CH Nimes,
Nimes, France, 4CH Dijon, Dijon, France, 5cavale blanche hospital, brest, France, 6UBO, Brest, France, 7CHU Brest, Brest,
France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In the 1990s, surgery was a frequent and early step in the management of rheumatoid arthritis.
Since treat to target strategy and the advent of biotherapies, overall management has changed radically. Clinical remissions
are now much more frequent and joint destruction is better controlled. However, in some cases, surgery is still required,
notably when the biotherapies did not manage to improve RA. Our objective was to determine the prevalence and the risk
factors for recourse to surgery after 12 years follow up of patients with early polyarthritis.

Methods:We studied patients enrolled in the early-polyarthritis cohort ESPOIR between 2002 and 2005 (at least two swol-
len joints for >6 weeks and < 6 months, no other diagnosis than RA, and no previous exposure to glucocorticoids or
disease-modifying anti-rheumatic drugs). All the patients with RA confirmed in the ESPOIR cohort were included in this study
and all the demographic, biological, genetic, radiographic and therapeutic data of each patient were collected from the
ESPOIR cohort database. From there, we assessed the prevalence of surgery after 12 years follow up, and evaluated the
different risk factors for recourse to all surgery and “major” surgery (arthrodesis, arthroplasty, and synovectomy) in this
cohort. Statistical analysis were performed with univariate and multivariate analysis.

Figure 1
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Results: From the 647 patients studied, 90 (13.9%) had at least one orthopedic between inclusion and year 12 (Figure 1).
Figure 2 shows the studied population and figure 3 the detail of major surgeries over the time. Arthroplasty (N=46, mostly
hip and knee) was the most common surgery, and then arthrodesis (N=18; mostly wrist) and synovectomy (N=15; wrist).
The significant data at inclusion which were associated to a higher risk of surgery in univariate analysis were the age at diag-
nosis, the presence of a disability, the HAQ score and the presence of anti-CCP antibodies but we failed to detect good pre-
dictors of surgery.

Figure 2: Flowchart

Figure 3: Surgeries
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Conclusion: In a cohort of rheumatoid arthritis included between 2002 and 2005, at least one surgery (mainly arthroplasty)
was performed in 13.9% of the included patient between inclusion and year 12. Prediction of risk of surgery at inclusion
remains a challenge.

Disclosure: M. Wang: None; B. Quere: None; P. Thomas: None; A. TISON: Galapagos, BMS, 6; D. Guellec: Lilly,
Janssen-Cilag, Glaxosmithkline, 6; C. Gaujoux-Vialat: None; J. Maillefert: None; S. Jousse-Joulin: None;
V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Novartis, 2, Pfizer, 2;
H. Letissier: None; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai, Sanofi,
UCB, 6, Abbvie, Bms, Lilly, Novartis, 5.

Abstract Number: 1364

Machine Learning-Driven Models for Disease Activity Prediction and
Therapeutic Response Evaluation in Rheumatoid Arthritis Patients: An
Analysis of Data from the Multicentre, Prospective, Egyptian Collage of
Rheumatology (ECR) Study Group

Nevin Hammam1, Tarek Nahool2, A. M. Yasser3, Eman F Mohamed4, Samar Tharwat5, Doaa Mosad Mosa6, Maha
Nassr7, Faten Ismail8, Rawhya R El Shereef8, Nora Y. Elsaid9, OsmanHammam10, Suzan S. Al-Adle9 and Tamer A Gheita11,
1Rheumatology Department, Faculty of Medicine, Assiut University, Assiut, Egypt, Boston, MA, 2University of the People,
Pasadena, CA, USA, Qena, Egypt, 3Physics Department, Faculty of Science, South Valley University, Qena, Egypt; Alchemy
Research, Alchemy Global Solutions, Abu Dhabi, UAE, Abu Dhabi, United Arab Emirates, 4Internal Medicine Department,
Rheumatology Unit, Faculty of Medicine (Girls), Al-Azhar University, Cairo, Egypt, 5Rheumatology Unit, Internal Medicine,
Mansoura University, Dakahlia, 6Rheumatology & Rehabilitation Department, Mansoura University Hospitals, Mansoura
University Faculty of Medicine, Egypt, Dakahlia, Egypt, 7Rheumatology Department, Faculty of Medicine, Fayoum
University, Fayoum, Egypt, Fayoum, Egypt, 8Rheumatology Department, Faculty of Medicine, Minia University, Minia,
Egypt, 9Rheumatology Department, Faculty of Medicine, Cairo University, Cairo, Egypt, Cairo, Egypt, 10Department of
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Department, Faculty of Medicine, Cairo University, Cairo, Egypt
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Table 1: Performance comparison of classification models for DAS28 outcome prediction using PyCaret*
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Background/Purpose: Rheumatoid arthritis (RA) often exhibits fluctuating and challenging-to-assess clinical courses that
lead to irreversible joint destruction. However, a "Treat-to-Target" strategy is recommended aiming to achieve low disease
activity, It is evident that clear prediction of the disease activity over time and the therapeutic response is not straightforward
due to the multidimensionality of the disease.

Machine learning (ML) could offer a powerful approach to address this challenge by analyzing complex data patterns and
identifying subtle relationships between a wide range of data, which might be missed by traditional methods. In this prospec-
tive study, we aimed to develop and validate a ML model that can accurately predict RA disease activity and the EULAR
response (1). We further investigated the key factors contributing to these future outcomes.

Methods: A cohort of 804 RA patients fulfilling the 2010 ACR/EULAR criteria from the Egyptian College of Rheumatology
(ECR)-RA study group was recruited. Demographic, baseline clinical characteristics, comorbidities, disease activity, medica-
tion use, laboratory findings, and functional assessment using health assessment questionnaire (HAQ) were collected and
considered as predictors in the model.

The endpoints were the Disease Activity Score (DAS28-ESR) and the EULAR response. For classification, we defined two
disease states, active disease (DAS28-ESR >3.2) and inactive (DAS28-ESR =< 3.2) at next visit. The EULAR response cri-
teria (1) classify individual patients as non-, or moderate/good responders, dependent on the extent of change and the level
of disease activity reached.

We used PyCaret to evaluate 14 machine-learning models on the current dataset. Model performance was assessed using
10-fold cross-validation and the model metrics were conducted to identify key predictors.

Results: A total of 804 RA patients were included, with a mean age of 43.2 (SD: 12.7) years; 84.3% were female, and the
median disease duration was 5 years.

Using PyCaret, the Extra Trees Classifier was the top performer in predicting DAS28 flare with a mean area under the curve
(AUC) of 81%, sensitivity of 44%, specificity of 69.9%, and achieving an accuracy of 79% (Table 1). Further analysis revealed
that baseline DAS28 is the leading feature affecting future flare, followed by the presence of arthritis, leflunomide use, CRP
titre, and baseline HAQ (figure 1-A).

Table 2: Performance Comparison of Classification Models for EULAR Response Prediction using PyCaret*
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Predicted EULAR response using PyCaret revealed that the Random Forest Classifier is the top performer based on overall
accuracy of 93%, AUC of 73%, and sensitivity of 93% (Table 2). The most consistent predictive variable for EULAR response
was baseline DAS28 followed by fibromyalgia symptoms (figure 1-B). As expected, leflunomide, steroid, and methotrexate
use were among the top predictors for good EULAR response.

Conclusion: Our study highlights the potential of ML for predicting future disease activity and response to treatment in
RA. ML approach could facilitate the individualized management of RA patients, leading to improved outcomes. Further
work is needed to validate this approach.

Disclosure: N. Hammam: None; T. Nahool: None; A. Yasser: None; E. F Mohamed: None; S. Tharwat: None;
D. Mosad Mosa: None; M. Nassr: None; F. Ismail: None; R. R El Shereef: None; N. Y. Elsaid: None; O. Hammam:
None; S. S. Al-Adle: None; T. A Gheita: None.

Abstract Number: 1365

Clinical Conditions Associated with Genetic Predisposition to
Rheumatoid Arthritis in Real-World Settings

Hui Yu1, Puran Nepal2, Laura Daniel3, Marco Barbero Mota4, Gul Karakoc5, Maria Carpintero1, C. Michael Stein6, Cecilia
P. Chung1, Yan Guo1 and Vivian K. Kawai6, 1University of MIami, Miami, FL, 2Vanderbilt University Medical Center,
Vanderbilt, TN, 3University of Miami, Nashville, TN, 4Vanderbilt University, Nashville, TN, 5Vanderbilt University Medical
Center, Mt. Pleasant, SC, 6Vanderbilt University Medical Center, Nashville, TN
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Figure 1: Feature Importance Plot for Disease Activity Score for 28 joints (DAS28) and the European League Alliance of Associations for Rheuma-
tology (EULAR) Response
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Background/Purpose: Rheumatoid arthritis (RA) is a multisystem disease with a strong genetic component and multiple
comorbidities. Genome wide association studies (GWAS) have identified single nucleotide polymorphisms (SNPs) associ-
ated with the risk of RA; these can be combined into a polygenic risk score (PRS) to provide an estimate of an individual’s
genetic risk for RA. Health care data linked with biobanks provide unprecedented resources for precision medicine through
genomic studies in real-world settings. We set out to define whether a PRS for RA identifies comorbidities associated with
RA in people with and without RA in real-world settings.

Methods: The study was conducted in two large biobanks containing de-identified electronic health records (EHR) and
linked genetic data: Vanderbilt’s BioVU and the NIH-funded All of Us (AoU) program. The case definition for RA required
an eligible ICD9 and/or ICD10 code on three different dates plus use of a drug for RA. Non-RA controls included participants
without any ICD9/ICD10 codes for RA and no record of use of any RA drugs. Patients with common conditions that could be
mistaken for RA (e.g., psoriatic arthritis) were excluded from RA cases and controls. Two investigators reviewed a random
sample of 35 potential RA patients in BioVU to define the positive predictive value (PPV) of the RA case definition. We used
the largest existing GWAS for RA in patients of European ancestry to construct an RA-PRS; thus, we only studied individuals
of reported White race. A phenome-wide association study (PheWAS) adjusting for sex, age, and 2 ancestry specific princi-
pal components was performed with a P-value < 5e-05 regarded as significant to test which clinical conditions were asso-
ciated with the RA-PRS in individuals with and without RA.

Results: The case definition for RA had a PPV of 89%. The algorithm identified 1,124 patients with RA in BioVU and 921 in
AoU, respectively. The majority (74.6% in BioVU and 76.5% in AoU) of patients with RA were women. When RA and non-RA
controls were analyzed together, the RA-PRS, as expected, was associated with RA (OR=1.58, P= 1.6e-44 and OR=1.58,
P= 2.1e-46 for BioVU and AoU, respectively) in a PheWAS. In the RA cohort, the PRS was associated with “Unspecified
myalgia” and “Back pain” in BioVU, but there were no statistically significant associations in AoU. Among individuals without
RA, the RA-PRS was associated with hypothyroidism, type I diabetes, thyroiditis, and multiple sclerosis (P< 5.0e-06) in both
BioVU and AoU (Figure 1)

Conclusion: A PRS for RA is associated with multiple autoimmune conditions including type I diabetes, thyroiditis, and mul-
tiple sclerosis among individuals without RA in large US-based cohorts of participants.

Disclosure: H. Yu: None; P. Nepal: None; L. Daniel: None; M. Barbero Mota: None; G. Karakoc: None;
M. Carpintero: None; C. Stein: None; C. Chung: None; Y. Guo: None; V. Kawai: None.

Figure 1: Clinical diagnoses significantly associated with a polygenic risk score for rheumatoid arthritis (RA) in individuals without RA in All of Us and
BioVU. Diagnoses are arranged by P-value. Dots size and color represent the odds ratio (OR) and the strength of association (P-value),
respectively.
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Abstract Number: 1366

Methotrexate Maintenance in Rheumatoid Arthritis, Two Years After
Initiation of a First Targeted Therapy: Results from the Prospective
STRATEGE2 Study

Cécile Gaujoux-Viala1, Emmanuelle Dernis2, Eric Senbel3, Hélène Herman-Demars4 and René-Marc Flipo5, 1CHU
Nîmes, Nïmes, Languedoc-Roussillon, France, 2CH LE MANS, LE MANS, Pays de la Loire, France, 3Cabinet de
Rhumatologie, Marseille, France, 4Nordic Pharma France, Paris, France, 5CHU Lille, Lille, Nord-Pas-de-Calais, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Methotrexate (MTX) is the first line standard of care for the management of rheumatoid arthritis (RA).
In the event of an inadequate response to MTX and the presence of a poor RA prognosis factor, recommendations include
initiation of biological (bDMARD) or synthetic (tsDMARD) targeted therapy in combination with MTX.

STRATEGE2 aims to establish the maintenance of MTX within two years after initiating a first targeted therapy.

Methods: STRATEGE2 is a non-interventional study including RA patients treated with MTX for at least 3 months (M) and
requiring initiation of a first b/tsDMARD due to disease activity. MTX maintenance was evaluated 12M (primary endpoint)
and 24M after initiation of targeted therapy. Non-maintenance is defined as: permanent discontinuation of MTX and/or dose
reduction and/or transition from the subcutaneous (SC) to oral (PO) route.

Results: Between Feb. 2019 and Dec. 2020, 53 French sites enrolled 180 RA patients, with 173 patients being followed up
at 12M and 157 at 24M. At baseline: 75.1% women, mean age 56.1±13.7 years, average duration of diagnosis 5.6
±7.3 years, MTX treatment for an average duration of 4.3±5.4 years. The majority (72.3%) received MTX via SC with an aver-
age dose of 18.8±4.2 mg/week. And 50.0% of patients received associated corticosteroid therapy (CS) at a mean dose of
9.6±6.0 mg/day.

MTX treatment characteristics (dose in mg/week±SD and SC administration in %) changed from 17.8±4.5 - SC: 66.3% at
baseline to 15.9±4.5 - SC: 54.9% at 12M, then 15.8±4.6 - SC: 55.9% at 24M. Based on the composite endpoint, MTX
maintenance remained unchanged for 39.9% of patients at 12M and 34.4% at 24M. MTX was discontinued at 12M and
24M in 16.8% and 24.8% of patients respectively (cumulative).

MTX modifications at 12M and 24M were: dose reduction 2.9% and 2.5%, change of route (SC to PO) 26.0% and 23.6% or
both strategies 14.4% and 14.6%.

Therapeutic adaptations were noted for b/tsDMARDs from inclusion to 12M and 24M: For anti-TNF, the changes were
57.6%, 46.5%, and 40.9%. For anti-IL6 or IL17, the changes were 12.8%, 17.0%, and 20.5%. Other b/DMARDs exhibited
changes of 19.2%, 19.5%, and 21.2%. For tsDMARDs, changes were observed at 10.5%, 17.0%, and 17.4%.

Use of CS (% and dose in mg/day±SD) remains high with 47.1%; 9.3±7.5 at inclusion, 39.0%; 8.9±9.0 at 12M, then 37.8%;
9.3±9.3 at 24M. Finally, RA activity measured by DAS28 (mean±SD). DAS28 improved from 4.3±1.2 at baseline to 2.6
±1.1 at 12M and stabilized to 2.4±1.1 at 24M.
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Uni- and multivariate analysis indicated that age (OR=1.04, 95% CI [1.01; 1.07], p < 0.020) and disease activity’s patients
assessment (VAS) (OR=1.02 95% CI [1.00; 1.04], p < 0.047) are parameters associated with MTX maintenance.

Conclusion: Many therapeutic adaptations were observed in the two years following the initiation of b/tsDMARD. Twenty-
four months after the introduction of b/tsDMARD, MTX was adjusted (reduction in dosage and/or return to the PO route)
for almost 41% of patients. More than 3 out of 4 patients continued to use MTX as a combination therapy and more than
1 out of 3 did not require any adaptation. These practices are in line with the latest EULAR guidelines which recommend
the combination of b/tsDMARDs with MTX.

Disclosure: C. Gaujoux-Viala: AbbVie/Abbott, 2, Alfasigma, 2, Amgen, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac, 2, Merck-Serono, 2, Mylan, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Sandoz, 2, Sanofi, 2, UCB, 2, Viatrix, 2; E. Dernis: AbbVie/Abbott,
2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; E. Senbel: AbbVie/
Abbott, 2, Celltrion, 2, Fresenius Kabi, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Pfizer, 2, Sandoz, 2, UCB, 2;
H. Herman-Demars: Nordic Pharma, 3; R. Flipo: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 2, Eli-Lilly, 2, Frese-
nius kabi, 7, Galapagos, 7, Janssen-Cilag, 2, Lilly, 7, Medac, 7, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer,
2, Roche-Chugaï, 2, Sandoz, 2.

Abstract Number: 1367

Maintained Improvement of Disease Activity and Patient-reported
Outcomes (PROs) with Filgotinib in Patients with Rheumatoid Arthritis
(RA) in the Real World: Up to 2-year Interim Data from FILOSOPHY

James Galloway1, Jérôme Avouac2, Gerd Burmester3, Roberto Caporali4, Thomas P.A. Debray5, Katrien Van Beneden6,
Neil Betteridge7, Susana Romero Yuste8, Monia Zignani5, Patrick Verschueren9 and Karen Bevers10, 1Centre for
Rheumatic Diseases, King’s College London, London, United Kingdom, 2Rheumatology A Department, Hôpital Cochin,
AP-HP Centre - Université Paris Cité, Paris, France, 3Department of Rheumatology and Clinical Immunology, Charité –
Universitätsmedizin Berlin, Berlin, Germany, 4Department of Clinical Sciences and Community Health, University of
Milan, and Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-CTO, Milan, Italy, 5Alfasigma S.p.A.,
Bologna, Italy, 6Medical Affairs, Galapagos NV, Mechelen, Belgium, 7Neil Betteridge Associates, Lonodn,
United Kingdom, 8Department of Rheumatology, University Hospital Complex of Pontevedra, Pontevedra, Spain,
9Department of Rheumatology, University Hospital Leuven and KU Leuven, Leuven, Belgium, 10Department of
Rheumatology, Sint Maartenskliniek, Nijmegen, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: FILOSOPHY (NCT04871919) and PARROTFISH (NCT05323591) are ongoing, prospective, obser-
vational Phase 4 studies of filgotinib in patients with RA. This interim analysis evaluated effectiveness and PROs by prior bio-
logical (b) DMARD use, work productivity and safety.

Methods: FILOSOPHY includes adults with moderate to severe active RA treated with filgotinib for the first time in daily prac-
tice. In this analysis DAS28-CRP, CDAI, pain (visual analog scale [VAS]), FACIT-Fatigue and HAQ-DI were assessed
(observed cases) in patients who were bDMARD naïve and who had received 1 or ≥2 prior bDMARDs; these subgroups
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excluded patients who had received prior targeted synthetic (ts) DMARDs. In all patients, work productivity was assessed
with the Work Productivity and Activity Impairment (WPAI) questionnaire, and treatment-emergent adverse events (TEAEs)
on study were recorded.

Results: This interim analysis includes 1,309 patients treated from May 2021 to Jan 2024, (median follow-up 366 days).
7.4% of patients had completed 2 years of follow-up. Baseline characteristics are shown in Table. The ‘bDMARD naïve’,
‘1 prior bDMARD’ and ‘≥2 prior bDMARDs’ subgroups (all tsDMARD naive) comprised 37.1% (n=485), 23.2% (n=304)
and 23.1% (n=302) of patients, respectively. The remaining 218 patients (16.7%) had received prior tsDMARDs.
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Median CDAI (Fig 1A) and DAS28-CRP decreased from baseline to Month 1 in all subgroups and remained stable to Month
24. Overall, DAS28-CRP ≤3.2 was achieved by 70.5% (515/730) of patients at Month 6 and 81.0% (68/84) at Month 24 (Fig
1B); CDAI ≤10 was achieved by 67.0% (511/763) of patients at Month 6 and 77.5% (69/89) at Month 24.

In the ‘bDMARD naïve’, ‘1 prior bDMARD’ and ‘≥2 prior bDMARDs’ subgroups, VAS pain and FACIT-Fatigue improved
from Week 1, with improvements maintained to Month 24. In each subgroup, HAQ-DI improved from Month 1, with
improvements maintained to Month 12.
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Overall, WPAI parameters improved by Week 1, with further improvements until Month 24. Mean (SD) activity impairment
decreased from 56.6 (23.7) at baseline (N=256) to 42.4 (26.1) at Month 1 (N=793) and 34.5 (27.3) at Month 24 (N=73)
(Fig 2).

Overall, 700 patients (53.5%) had a TEAE, leading to treatment discontinuation in 127 (9.7%). There were 6 deaths; 1 was
considered treatment related. The exposure-adjusted incidence rates for TEAEs of interest per 100 patient-years (95% CI)
were: COVID-19 11.1 (9.2, 13.2); opportunistic infections 0.3 (0.1, 0.7); herpes zoster 1.7 (1.0, 2.6); fractures 1.8 (1.1,
2.7); malignant/unspecified tumor 0.9 (0.5, 1.7); unstable angina 0.7 (0.3, 1.3); stroke 0.5 (0.2, 1.1); cardiac failure 0.1
(0.0, 0.5); transient ischemic attack 0.4 (0.1, 1.0); and pulmonary embolism 0.3 (0.1, 0.7).

Conclusion: In this interim analysis, filgotinib improved disease activity as early as Month 1, with approx. 80% of patients
achieving low disease activity (DAS28-CRP or CDAI) by Month 24. Pain and fatigue improved as early as Week 1 and
HAQ-DI as early as Month 1, with improvements maintained to Month 24 (Month 12 for HAQ-DI). Improvements in disease
activity and PROs were observed irrespective of prior bDMARD exposure. In the overall population, work productivity
parameters improved and there were no new safety signals.

Disclosure: J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;
J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer, 5, 6,
Sanofi, 4, 6; G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Galapagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2;
R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; T. Debray: Alfasigma, 2, Biogen,

2783

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7, Galapagos, 2, Gilead, 7; K. Van Beneden: Alfasigma, 3, Galapagos, 3, 11; N. Betteridge: Alfasigma, 2, Edwards
Lifesciences, 2, Galapagos, 2, Grünenthal, 2, Sanofi, 2; S. Romero Yuste: AstraZeneca, 5; M. Zignani: Alfasigma, 3;
P. Verschueren: AbbVie, 2, Alfasigma, 2, 5, 6, Galapagos, 2, 5, 6, Lilly, 2, 6, Pfizer, 5; K. Bevers: Galapagos, 5.

Abstract Number: 1368

Do CsDMARDs Still Play a Significant Role in Managing Rheumatoid
Arthritis in the Current Biologic/JAKI Era? A Prospective Observational
Study to Estimate the Extent of Response to Conventional Synthetic
DMARDs in RA– Experience from a Tertiary Care Center in South India

Prabhu Vasanth1, John Mathew2 and Divya K3, 1Christian Medical college, Vellore, India, Vellore, Tamil Nadu, India,
2Christian Medical college, Vellore, India, Vellore, India, 3Christian Medical College, Vellore, Tamil Nadu, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Conventional synthetic DMARDs remained the mainstay of treatment of RA for decades. However,
their use has decreased recently due to the emergence of biological and targeted synthetic DMARDs like JAK Inhibitors.
Regrettably, the high cost of biologics has limited access for many patients in economically disadvantaged regions. There-
fore, in most developing nations like India, the preferred initial treatment for RA is a combination of cs-DMARDs

Table 1: Baseline Characteristics of the PROSEED-RA Study Population
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Methods: This PRospective Observational Study to Estimate the Extent of Response to Conventional Synthetic DMARDs in
RA (PROSEED-RA) study enrolled consecutive RA patients with a disease duration of less than 3 years, excluding those pre-
viously treated with biologicals or ts-DMARDs. Approval for the study was secured from the Institutional Review Board (IRB)
at the esteemed Christian Medical College, Vellore, Tamil Nadu, India. Baseline data encompassed age, disease duration,
comorbidities, socioeconomic status, smoking history, steroid usage, type and dosage of DMARD regimen (monotherapy,
dual therapy, or triple therapy), and disease activity metrics (CDAI, SDAI, and DAS28), recorded initially and at 3-month inter-
vals over one year. The primary endpoint is the proportion of patients achieving remission or low disease activity at the end of
1 year period. Treatment strategies—like monotherapy, dual therapy, or triple therapy - were initiated at the discretion of
attending physicians. Patients lost to follow-up or non-compliant with treatment were excluded from the final analysis.
Adverse events were meticulously documented, with the transition from csDMARDs to biological or tsDMARDs indicating
treatment failure

Figure-1: Primary Outcome of PROSEED RA Study, depicted in Bar Chart

Figure-2: Primary Outcome of PROSEED RA Study, depicted in Sankey Diagram
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Results: 350 patients were initially enrolled, but 30 individuals were later excluded due to drug default or missed follow-up.
Ultimately, data from 320 patients with a median disease duration of 18 months were included in the final analysis. Their
baseline data is represented in Table 1. At the end of the one-year study period, 270 out of 320 patients (84.4%) achieved
either low disease activity (LDA) or complete remission (Figure 1&2). Specifically, 216 patients (67.5%) achieved complete
remission, while 54 (16.9%) attained LDA. Among those who achieved remission or LDA, 20 patients (7.5%) were on mono-
therapy, 95 (35%) were on dual therapy, and 155 (57.5%) were on triple therapy. The median steroid dosage decreased to
1.25mg (0-2.5mg) at the end of the study.

Factors predicting non-response included male sex, smoking history, and prior use of DMARDs. Other parameters such as
a higher baseline SJC/TJC, CDAI/SDAI/DAS28 scores did not significantly influence outcomes in non-responders, nor did
the presence of comorbidities, extra-articular manifestations, or socioeconomic status. 32 patients (10%) discontinued
csDMARDs due to lack of efficacy, categorized as treatment failures. No significant adverse events were reported through-
out the study period

Conclusion: The use of combination csDMARDs as the primary treatment for RA in Indian patients remains
efficacious, even in the current era of JAKIs and Biologicals. This reaffirms the adage "Old is Gold" underscoring the effec-
tiveness of csDMARDs and their use should be encouraged in clinical practice

Disclosure: P. Vasanth: None; J. Mathew: None; D. K: None.

Abstract Number: 1369

Persistence, Effectiveness and Treatment Patterns of Upadacitinib in
over 2600 Australian Rheumatoid Arthritis Patients: A Retrospective
Analysis from the OPAL Dataset

Peter Youssef1, Sabina Ciciriello2, Talib Tahir3, Tegan Smith4, Catherine O’Sullivan4, Joanna Leadbetter5, Belinda
Butcher5, Nicole Walsh6, Miriam Calao6 and Geoffrey Littlejohn7, 1Royal Prince Alfred Hospital, Camperdown, New
South Wales, Australia, 2The University of Melbourne, Melbourne, Victoria, Australia, 3Coburg Rheumatology Service,
Coburg, Victoria, Australia, 4OPAL Rheumatology Ltd, Geelong, Victoria, Australia, 5WriteSource Medical Pty Ltd, Lane
Cove, New South Wales, Australia, 6AbbVie Pty Ltd, Mascot, New South Wales, Australia, 7Monash University, Clayton,
Victoria, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To describe the real-world treatment patterns, response and persistence in rheumatoid arthritis
(RA) patients (pts) treated with upadacitinib (UPA).

Methods: This retrospective, non-interventional, multicenter cohort study used data from the OPAL dataset, derived from
electronic medical records. Included pts were aged between 18 and 94 years, had a clinical diagnosis of RA and initiated
UPA for the first time between May 2020 and March 2023. Pts were followed up to June 2023. Primary objective: Persis-
tence (Kaplan-Meier methods) in the overall population, by line of therapy and as monotherapy and combination therapy.
Secondary objectives included describing treatment patterns and clinical effectiveness, measured by DAS28CRP
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(3) (as observed). To descriptively compare outcomes in pts initiated at index with UPA monotherapy and UPA in combina-
tion with csDMARDs, pts were propensity score matched using age, sex, line of therapy, DAS28CRP(3) category,
index year.

Results: Full Analysis Set (FAS) included 2,624 UPA pts (Table 1). At index, 27% of pts initiated UPA as monotherapy
and 73% as combination therapy. 75% of UPA pts were female. Median age of pts was 61 years, with 41% aged ≥

65 years. 66% were previously treated with b/tsDMARDs and, at index, 37% and 58% of pts were prescribed concom-
itant NSAID and corticosteroids, respectively. UPA pts had median follow-up of 18.2 months (95% CI 17.1 -
19.1 months), with median time on treatment of 26.6 months (95% CI 24.4 - 29.9 months). UPA persistence rates at
15 and 21 months were 64% (95% CI 62%-66%) and 56.5% (95% CI 54%-59%), respectively. UPA median time on
treatment was greatest when used in 1st line (31.0 months in 1st line, 26.5 in 2nd line; 22.4 in ≥3rd line). Persistence
rates at 21 months: 63% 1st line, 56% 2nd line, 52% ≥ 3rd line (Fig 1). In 2nd line UPA pts, median time on treatment
was similar regardless of prior treatment being JAKi (median 25.3 [95%CI 16.1 - not reached] months) or TNFi (median
27.78 [95% CI 23.2 - 35.4] months). At index, 35% of UPA pts were in DAS28CRP(3) remission (10% in 1st line),
increasing to 73% at 3 months (≥ 69% regardless of line of therapy) (Fig 1). The proportion of pts receiving UPA as
monotherapy increased to ≥ 33% from 9 months post index.

The propensity score matched UPAmonotherapy and UPA combination cohorts, included 706 pts each and were generally
well matched (Table 1). Median time on treatment was similar for pts receiving at index UPA monotherapy or UPA combina-
tion (27.8 months [95% CI 23.5 to 33.4 months] and 30.4 [95% CI 22.1 to 35.3 months], respectively; p=0.84). At index,
almost half of UPA monotherapy and combination matched pts were in DAS28CRP(3) remission, this increased to ≥70%
from 3 months, independent of line of therapy (Fig 2).
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Conclusion: Overall, RA patients persisted on UPA treatment for a median of > 2 years, with longer persistence in earlier
lines of therapy. Pts initiating UPA as monotherapy or combination therapy showed similar persistence. UPA was effective
irrespective of line of therapy and as either monotherapy or combination therapy, with increased remission rates as early
as 3 months, reflective of observations from the UPA clinical trial program.
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Disclosure: P. Youssef: AbbVie Pty Ltd, 1, 6; S. Ciciriello: None; T. Tahir: None; T. Smith: OPAL Rheumatology, 3;
C. O’Sullivan: OPAL Rheumatology, 3; J. Leadbetter: OPAL Rheumatology, 7; B. Butcher: OPAL Rheumatology, 7;
N. Walsh: AbbVie Pty Ltd, 3, 11; M. Calao: AbbVie Pty Ltd, 3, 11; G. Littlejohn: AbbVie Pty Ltd, 1, 6.
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Abstract Number: 1370

Upadacitinib vs TNFi and Other JAKi Treatment Outcomes in Australian
Rheumatoid Arthritis Patients: Descriptive Comparison of Persistence
and Effectiveness Using the OPAL Dataset

Sabina Ciciriello1, Peter Youssef2, Talib Tahir3, Tegan Smith4, Catherine O’Sullivan4, Joanna Leadbetter5, Belinda Butcher5,
Miriam Calao6, Nicole Walsh6 and Geoffrey Littlejohn7, 1The University of Melbourne, Melbourne, Victoria, Australia,
2Royal Prince Alfred Hospital, Camperdown, New SouthWales, Australia, 3Coburg Rheumatology Service, Coburg, Victoria,
Australia, 4OPAL Rheumatology Ltd, Geelong, Victoria, Australia, 5WriteSource Medical Pty Ltd, Lane Cove, New South
Wales, Australia, 6AbbVie Pty Ltd, Mascot, New South Wales, Australia, 7Monash University, Clayton, Victoria, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To descriptively compare treatment patterns, persistence and effectiveness of upadacitinib (UPA),
other JAK inhibitors (JAKi) and tumour necrosis factor inhibitors (TNFi) in rheumatoid arthritis (RA) patients (pts).

Methods: This retrospective, non-interventional, multicenter cohort study used data from the OPAL dataset, derived from
electronic medical records. Included pts: aged between 18 and 94 years with a diagnosis of RA, who had initiated for the first
time UPA, other JAKi (tofacitinib and baricitinib) or TNFi (adalimumab, certolizumab, etanercept, golimumab, infliximab)
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between May 2020 and March 2023. Pts were followed up to June 2023. For comparative analyses, pts treated with UPA or
other JAKi, and pts treated with UPA or TNFi were 1:1 propensity score matched based on age, sex, line of therapy,
DAS28CRP(3) category, index year and combination csDMARD status. Persistence (Kaplan-Meier methods) and clinical
effectiveness (DAS28CRP(3), as observed (AO)) are reported.
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Results: 2,624 pts were initiated with UPA, 925 with other JAKi and 3,540 with TNFi (full analysis set, FAS) (Table 1). In the
FAS, pts initiated on UPA and other JAKi were older and had longer time since diagnosis and symptom onset compared to
TNFi pts. More pts started TNFi as 1st line therapy (68%) compared to UPA and other JAKi (34% and 50%, respectively). A
quarter of UPA and other JAKi pts initiated treatment as monotherapy vs 15% for TNFi.

2792

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



The matched cohorts consisted of 912 pts each for UPA and other JAKi groups, and 1,968 pts each for UPA and TNFi
groups (Table 1). Both cohorts were similar for age, gender and disease severity at index. Some differences remained,
including time since diagnosis, number of prior b/tsDMARDs and concomitant treatments.

In the UPA/other JAKi matched cohort, median time on treatment for UPA was greater than other JAKi (28.8 months [95%
CI 25.6 - 32.4 months] vs 17.2 months [95% CI 14.9 - 19.8 months], p< 0.001). 67% and 60% UPA pts remained on ther-
apy at 15 and 21 months respectively vs 53% and 43% for other JAKi. This was consistent regardless of line of therapy, or if
initiated as monotherapy or as combination therapy. In the overall matched cohort, more UPA pts achieved DAS28CRP
(3) remission at 3 months compared to other JAKi (UPA, 75% [index 28%] vs other JAKi, 61.5% [index 26.5%]) (Fig 1).

In the UPA/TNFi matched cohort, median time on treatment for UPA was greater than TNFi (26.6 months [95% CI 24.85 -
30.8 months] vs 13.3 months [95% CI 11.5 - 14.5 months], p< 0.001). 65% and 58% UPA pts remained on therapy at
15 and 21 months respectively vs 47% and 37% for TNFi. This was consistent regardless of line of therapy, or if initiated
as monotherapy or combination therapy. In the overall matched cohort, more UPA pts achieved DAS28CRP(3) remission
at 3 months compared to TNFi (UPA, 73% [index 30%] vs TNFI, 59.5% [index 30%]) (Fig 2).

Conclusion: In real-world RA pts, UPA treatment showed significantly longer persistence compared to TNFi and JAKi, irre-
spective of line of therapy or if used as monotherapy or combination therapy. UPA pts also had greater rates of remission at
3 months compared to TNFi and other JAKi. Overall, this suggests a favourable UPA clinical profile in RA patients.

Disclosure: S. Ciciriello: None; P. Youssef: AbbVie Pty Ltd, 1, 6; T. Tahir: None; T. Smith: OPAL Rheumatology, 3;
C. O’Sullivan: OPAL Rheumatology, 3; J. Leadbetter: OPAL Rheumatology, 7; B. Butcher: OPAL Rheumatology, 7;
M. Calao: AbbVie Pty Ltd, 3, 11; N. Walsh: AbbVie Pty Ltd, 3, 11; G. Littlejohn: AbbVie Pty Ltd, 1, 6.

Abstract Number: 1371

DMARD Utilization Pattern in Older Adults with Rheumatoid Arthritis

Daniela Seelmann1, Jiha Lee2 and Devyani Misra3, 1Beth Israel Deaconess Medical Canter, Newton, MA, 2University of
Michigan, Ann Arbor, MI, 3Beth Israel Deaconess Medical Center, Boston, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Disease modifying anti-rheumatic drug (DMARD) use in older adults with rheumatoid arthritis (RA) is
challenging due to unique geriatric issues, such as multimorbidity, polypharmacy, frailty, cognitive impairment and altered
autoimmunity. Overall DMARD use in older adults with RA is reportedly low at around 30-50%. We aimed to describe
DMARD utilization patterns in older adults with RA using real-world data in an urban tertiary academic medical center.

Methods: In this retrospective study using electronic health record data from Beth Israel Deaconess Medical Center
(BIDMC), Boston, we identified patients age ≥65 years with a diagnosis of RA for atleast 12 months based on ICD codes
(ICD9 714.0 or ICD10 M06.9 or M06.00 or M06.4 or M05 or M05.9) followed between January 2014, and April 2024 until
death or end of study follow up. We excluded those with concomitant diagnosis of psoriasis, inflammatory bowel disease,
axial spondylarthritis, SLE, SSc, MCTD, inflammatory idiopathic myopathies, Behcet syndrome, sarcoidosis, and crystal

2793

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



arthritis. Information on demographics, clinical, serological profile, and medications utilization pattern. Descriptive statistics
were used, with continuous variables presented as mean ± standard deviation (SD) when there was a normal distribution
and as median and interquartile range when not. Categorical variables were presented with frequencies and percentages.

Results: We identified 1149 older adults with RA who were followed in BIDMC for an average of 7 years (±SD 3.2). The
mean age of the study population was 78.3 years, comprised mostly women (72%) and predominantly white race
(67.3%). Participant characteristics at the end of the follow up period and use of systemic NSAIDS, systemic glucocorticoids
and DMARDs over the follow up period is described in Table 1. The patterns of csDMARD and bDMARDs use in Figures 1
and 2, respectively. The switch between DMARD class sequentially and concomitant use of multiple DMARDs was not
uncommon.
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Conclusion: In this study using real world data, older adults with RA at a tertiary care center had a higher use of any
csDMARD and bDMARD use compared to what has been previous reported among Medicare beneficaries. Future studies
in older RA subject should focus on describing initiation and maintenance of DMARDS, adjusting for disease activity in other
clinical settings and geographic variation.

Disclosure: D. Seelmann: None; J. Lee: None; D. Misra: None.

Abstract Number: 1372

Upadacitinib and Other JAK Inhibitors in the Treatment of Rheumatoid
Arthritis - Interstitial Lung Disease. National Multicenter Study Clinical
Practice.

Ana Serrano-Combarro1, Belén Atienza-Mateo2, Jesús Loarce3, Leticia del Olmo Perez4, Sara García-Pérez5, Guillermo
Gonzalez Mozo de Rosales6, José Rosas-G�omez de Salazar7, Ana Urruticoechea-Arana8, Andrea García-Valle9, Juan
Moreno Morales10, María Martín L�opez11, Patricia Lopez Viejo12, Virginia Ruiz-Esquide13, Julia Fernandez Melon14, David
Castro-Corredor15, Ana Fern�andez-Ortiz16, Rafael Benito Melero-Gonzalez17, Carolina Díez Morrondo18, Desiree
Palma19, Natividad del Val del Amo20, Natalia Mena V�azquez21, Alicia García Dorta22, MARÍA JOSÉ PÉREZ GALÁN23,
MARINA SOLEDAD MORENO GARCIA24 and Ricardo Blanco-Alonso25, and on behalf of JAKi in Interstitial Lung Disease
Associated with Rheumatoid Arthritis, 1Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria,
Spain, 2Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Cantabria, Spain, 3Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 4HOSPITAL NUESTRA SEÑORA
DEL PRADO, TALAVERA DE LA REINA, Spain, 5Complejo Hospitalario de Vigo, Vigo, Galicia, Spain, 6Basurto University
Hospital, Bilbao, Spain, 7Hospital Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana, Spain, 8Hospital Son
Espases, Palma de Mallorca, Islas Baleares, Spain, 9Hospital General Río Carri�on, Palencia, Spain, 10Hospital
Universitario Santa Lucia Cartagena, Murcia, Murcia, Spain, 11General University Hospital of Ciudad Real, Ciudad de
México, Spain, 12Hospital Severo Ochoa, Madrid, Madrid, Spain, 13Hospital Clinic de Barcelona, Barcelona, Spain,
14Hospital Son Espases, Palma, Spain, 15General University Hospital of Ciudad Real, Santa Cruz de Mudela (Ciudad Real),
Spain, 16Hospital Universitario de Badajoz, Badajoz, Spain, 17CHU Ourense, O Carballino, Spain, 18Complejo Asistencial
Universitario de Leon, Leon, 19Hospital Rafael Méndez, Lorca, Murcia, Spain, 20Complejo Hospitalario de Navarra,
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Pamplona, Spain, 21IBIMA, M�alaga, Andalucia, Spain, 22Rheumatologist, La Laguna, Spain, 23SERVICIO ANDALUZ DE
SALUD, GRANADA, Andalucia, Spain, 24Hospital Universitario Miguel Servet, GIJON, Asturias, Spain, 25Division of
Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a severe extra-articular manifestation of rheumatoid arthritis (RA).
Abatacept and rituximab are the recommended drugs. JAK inhibitors (JAKi) have demonstrated efficacy in
RA. Nonetheless, evidence on efficacy of JAKi in RA-ILD is scarce. Our objective is to assess a) the effectiveness and b)
the safety of Upadacitinib (UPA) and other JAKi in RA-ILD patients.

Methods: National multicenter study of RA-ILD patients on treatment with Upadacitinib (UPA), Filgotinib (FILGO) and Tofa-
citinib (TOFA). We analyzed from baseline the following outcomes: a) forced vital capacity (FVC), b) diffusing capacity of the
lungs for carbon monoxide (DLCO), c) chest high resolution computed tomography (HRCT), d) dyspnea (modified Medical
Research Council scale), e) arthritis activity (DAS28-ESR), and f) sparing corticosteroids effect.

Table. Baseline characteristics of RA-ILD patients treated with UPA, TOFA and FILGO.
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Results:We studied 37 patients (25 women/ 12 men; mean age 65±10 years) from clinical practice on treatment with JAKi
[UPA=18 (49%), FILGO= 9 (24%) and TOFA=10 (27%)]. Baseline demographic and clinical characteristics are shown in
Table. All patients had received disease-modifying antirheumatic drugs (DMARDs) before JAKi [Conventional (n=37;
100%), anti-TNF (18; 49%), Tocilizumab (10; 29%), Abatacept (18; 51%), and Rituximab (7; 20%)]. Since most patients were
on UPA we focused on this group (n=18). Mean baseline values of FVC and DLCO (% predicted) were 79±34 and 76±15,
respectively. Patients were followed-up for a median [IQR] of 11 [6-18] months. The evolution of FVC and DLCO remained
stable during the first 12 months (Figure). At the end of the follow-up, available chest HRCT images improved/stabilized in
all the patients. Stabilization or improvement of dyspnea was found in all the patients. Most patients [10 (67%)] showed artic-
ular remission or low activity. UPA was withdrawn in 2 (11%) patients due to zoster virus infection (n=1) and ischemic heart
disease (n=1).

Conclusion: JAKi, in this series UPA, may be useful and safe in controlling the course of both pulmonary and joint disease in
RA-ILD patients, even in refractory cases to ABA and/or RTX. More studies are needed.

Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; J. Loarce: None; L. del Olmo Perez: None;
S. García-Pérez: None; G. Gonzalez Mozo de Rosales: None; J. Rosas-G�omez de Salazar: None;
A. Urruticoechea-Arana: None; A. García-Valle: None; J. Moreno Morales: None; M. Martín L�opez: None;
P. Lopez Viejo: None; V. Ruiz-Esquide: None; J. Fernandez Melon: None; D. Castro-Corredor: None;
A. Fern�andez-Ortiz: None; R. Melero-Gonzalez: None; C. Díez Morrondo: None; D. Palma: None; N. del Val del

Amo: None; N. Mena V�azquez: None; A. García Dorta: None; M. PÉREZ GALÁN: None; M. MORENO GARCIA:
None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD,
2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Figure. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in RA-ILD patients with UPA therapy at baseline and
12 months.
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Abstract Number: 1373

The Effect of Methotrexate on Lipid and Apolipoprotein Levels in RA Goes
Hand-in-hand with EULAR Response

Varun Dhir1, Chandra Bhushan Prasad2, Siddharth Jain3, shankar naidu4, Aman Sharma5, Shefali Sharma6, Indu Verma7

and sanjay jain8, 1PGIMER, CHD, INDIA, CHANDIGARH, India, 2Healthway Hospital, Goa, India, Zuarinagar, Goa, India, 3All
India Institute of Medical Sciences, New Delhi, Delhi, Delhi, India, 4PGIMER, Chandigarh, India, Chandigarh, India,
5PGIMER, Chandigarh, India, Chandigarh, Chandigarh, India, 6Government, Chandigarh, Chandigarh, India, 7PGIMER,
Chandigarh, India, 8PGIMER, Chandigarh, Chandigarh, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Methotrexate improves cardiovascular risk in autoimmune inflammatory diseases like RA, and has
been shown to suppress inflammation and increase lipid levels. However, it is unclear whether changes in lipids correspond
with improvement in disease activity and whether they occur only in responders.

Methods: This study included patients of a single-center in two RCTs, MEIRA and SMART. Both of these enrolled RA
patients (ACR/EULAR 2010), with active disease (SJC≥2 and TJC≥2, SJC≥2 and TJC≥4), who were not on DMARDs. In
both, patients were treated with oral MTX monotherapy (25mg per week) for 16 weeks. Lipid profile was performed on
stored serum (stored at -80 �C) included levels of LDL, HDL, Triglycerides, ApoA1 and ApoB. Pro-atherosclerotic indices
ApoB/ApoA1 and total cholesterol/HDL were calculated. Comparison between pre-and post-treatment was done using
the paired t-test. This was repeated in subgroups as per EULAR response. Univariable and multivariable linear regression
was done to find predictors for change in lipid levels.

Table 1: Lipids and lipoprotein levels before and after MTX treatment
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Results: 219 patients (192 females, 87%) were included. Mean age was 41.6±9.6 years and disease duration 2±1.5 years;
199 (90%) were RF positive and 183 (of 202, 90%) were CCP positive. BMI was 25.2±5 Kg/m2, and comorbidities included
diabetes mellitus in 7 (3%), hypertension in 24 (11%) and hypothyroidism in 18 (8.2%), but no case of CAD. Only 6 were on
low-dose glucocorticoids. DAS28-CRP was 5.5±0.9 at baseline, and reduced to 3.8±1.2 after methotrexate treatment (p<
0.001). HDL levels showed a significant increase after methotrexate treatment (+1.8 mg/dl, p=0.002), but there were no sig-
nificant changes in LDL or triglycerides. There was a significant increase in ApoA1 (+4.8 mg/dl, p=0.001), but no significant
change in ApoB. (Table 1) There was decline (improvement) in ApoB/ApoA1 after treatment (p< 0.001). A significant nega-
tive correlation, although small, was found between change in DAS28 with change in HDL (r=-0.172, p=0.011), change in

Table 2: Univariable and multivariable linear regression for change in lipid levels.

Figure 1: Changes in levels of HDL and ApoA1 by EULAR response after treatment with MTX (* means p<0.05, ** p<0.01, ***p<0.001)

2799

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



LDL (r=-0.162, p=0.017) and change in ApoA (r=-0.231, p< 0.001). On classifying as per EULAR response criteria, there
was significant increase in EULAR moderate (+2.1, p=0.01) and good responders (+2.6, p=0.007) after MTX treatment
but not in non-responders. (Figure 1) A similar trend was seen for ApoA. On regression, gender, BMI, baseline lipid and
change in DAS28CRP were all significant predictors of change in HDL and ApoA1. (Table 2)

Conclusion:Methotrexate monotherapy leads to modest improvement in lipid profile, with rise in HDL and ApoA1 levels, and
reducing ApoB/ApoA1. Change in lipids was limited to EULAR responders (moderate or good) and not found in non-
responders. This is the first study to show that improvement in lipids is contingent upon control (response) of disease activity.

Disclosure: V. Dhir: None; C. Prasad: None; S. Jain: None; s. naidu: None; A. Sharma: None; S. Sharma: None;
I. Verma: None; s. jain: None.

Abstract Number: 1374

Exploring Two Decades of Therapeutic Challenges: A Monocentric
Experience in Rheumatoid Arthritis Patients Battling Cancer

Roba Ghossan1, Elodie Portier2, OLIVIER FOGEL3, Sophie Hecquet1, Astrid Dauchez1, Omar AL TABAA4, Marion
THOMAS5, Julia Herrou1, Yannick Allanore6 and Jérôme Avouac7, 1COCHIN HOSPITAL, PARIS, France, 2Cochin Hospital,
Bry sur Marne, France, 3AP-HP, Paris, France, 4APHP - Cochin Hospital, Paris, France, 5APHP, Paris, France, 6Université
Paris Cité, Paris, France, 7Rheumatology A Department, Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris,
France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Managing inflammatory arthritis patients on biologics with a history of cancer remains a complex
task in daily rheumatology practice and requires a thoughtful, individualized approach. The objective of the study is to inves-
tigate changes in utilization patterns and timing of biologic disease-modifying antirheumatic drugs (bDMARDs) in patients
with rheumatoid arthritis (RA) after cancer diagnosis.

Methods: We conducted a retrospective observational cohort study at Cochin Hospital in Paris, involving over 500 RA
patients. Follow-up time was calculated from the index date (cancer diagnosis) to the date of the last follow-up visit
(January 2024). Descriptive statistics were used to summarize patient characteristics, bDMARD utilization, and the time from
cancer diagnosis to the initiation of bDMARD therapy.

Results: Out of 44 RA patients, 32 (73%) were women, with a mean age of 61±18 years at cancer diagnosis. The mean dis-
ease duration until malignancy diagnosis was 13±10 years. The total follow-up time was 405 patient-years after the index
visit. Demographic and clinical characteristics at the index visit are summarized in Table 1.

Most patients experienced a transient discontinuation of bDMARD during cancer treatment. Afterwards, 31 patients initiated
bDMARDs, including 16 with bDMARDs history before cancer diagnosis and 15 without. Table 1 compares RA, cancer and
treatment characteristics between these 31 patients and the 13 patients not treated with bDMARDs post-cancer diagnosis.
42% patients resumed bDMARDs during the first year after cancer diagnosis. Factors associated with bDMARD prescrip-
tion post-cancer were RA disease activity (DAS 28 4.3 ±1.6 at bDMARD post-cancer initiation vs 2.8±1.4 in patients not
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receiving bDMARD p=0.002), incidence of RA flares (93%, 14/15 of RA flares at initiation of new bDMARD therapy) and
cancer-related characteristics such stage and year of cancer diagnosis. Corticosteroid dose did not influence bDMARD pre-
scription post-cancer in our cohort. Rituximab was the most prescribed bDMARD post-cancer (62%), followed by TNFα
inhibitors (26%), IL-6R inhibitors (6%), and Abatacept (6%). Only 2 patients experienced cancer relapse during the nine-year
surveillance period: one with localized melanoma and one with metastatic prostate cancer under tocilizumab, with no inter-
ruption of bDMARD therapy thereafter.

Table 1: Patient characteristics at cancer diagnosis bDMARD use after cancer diagnosis/No bDMARD use after cancer diagnosis *p-value2 (
Welch Two Sample t-test; Fisher’s exact test; Pearson’s Chi-squared test)
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Conclusion: Discontinuation of RA therapies following cancer diagnosis was associated with increased disease activity and
flares. Disease activity was the main factor for initiating bDMARD therapy post-cancer diagnosis, predominantly within the
first five years, with Rituximab being the preferred option. These findings align with expert society recommendations and
highlight the need for further studies to address evidence gaps in this setting.

Disclosure: R. Ghossan: None; E. Portier: None; O. FOGEL: None; S. Hecquet: None; A. Dauchez: None; O. AL
TABAA: None; M. THOMAS: None; J. Herrou: None; Y. Allanore: Corvus, 12, Research grant given by Corvus;
J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer,
5, 6, Sanofi, 4, 6.

Abstract Number: 1375

Effects of Training with Blood Flow Restriction on Muscle Strength in
Women with Rheumatoid Arthritis: A Randomized Clinical Trial

Leonardo dos Santos1, Rafaela Santo2, Thiago Ramis1, André Mallmann3, Daniel Moraes3, Lucas D�oria4, Stephanie
Pilotti3, Gabriel Grave3, Nicole Bueno3, Anderson Silveira3, Cristian Santos1, Rafael Chakr1, Odirlei Monticielo1, Claiton
Brenol1 and Ricardo Xavier5, 1Universidade Federal do Rio Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil,
2Health Research and Innovation Science Centre, Klaipeda University, Klaipeda, Lithuania, Porto Alegre, Rio Grande do
Sul, Brazil, 3Hospital de Clínicas de Porto Alegre, Porto Alegre, Rio Grande do Sul, Brazil, 4Hospital de Clinicas de Porto
Alegre, Porto Alegre, Rio Grande do Sul, Brazil, 5Universidade Federal do Rio Grande do Sul, Porto Alegre/RS, Rio Grande
do Sul, Brazil

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Abbreviations: LIT-BFR, low-intensity training with blood flow restriction; HIRT, High-intensity resistance training; n, number; SD, standard devia-
tion; kg, kilogram; kg/m2, Kilogram per square meter; Das-28, Disease Activity Score 28; p, difference between groups at baseline.

2802

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune inflammatory disease that often leads to decreased
muscle strength and muscle mass. High intensity resistance training (HIRT), using loads ranging from 70-85% of one-
repetition maximum (1RM), has been shown to be effective in improving these parameters in RA patients. However, when
accompanied by negative disease outcomes such as pain and fatigue, HIRT may lead to joint discomfort and demonstrate
low adherence. Thus, low-intensity training with blood flow restriction (LIT-BFR), using loads ranging from 15-30% of 1RM,
could be a viable alternative for these patients. Therefore, our purpose was to verify the equivalence between the LIT-BFR
and HIRT protocols on muscle strength in women with RA.

Methods: In a randomized clinical trial, RA women were randomized to either HIRT (80% 1RM) or LIT-BFR (30% 1RM) in a
12 weeks training protocol, with sessions twice a week. The training protocol was composed by unilateral knee extension,
lat-pulldown, and unilateral biceps curl exercises. Disease activity was assessed by DAS-28. Muscle strength was

Figure1. Delta changes (from baseline to post-training) in muscle strength (Δ 1RM): LIT-BFR vs. HIRT. A. Right knee extension strength; B. Left
knee extension strength; C. lat-pulldown strength; D. Right biceps curl strength; E. Left biceps curl strength. Since the predefined equivalence
margin was ± 5.5 kg, right and left knee extension (A and B) did not achieve equivalence. Abbreviations: LIT-BFR, low-intensity training with blood
flow restriction; HIRT, high-intensity resistance training; kg, kilogram; Data are the mean ± SD.
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measured by 1RM tests of knee extension, lat-pulldown and biceps curl. A margin of 5.5 kg was used to verify equivalence
of muscle strength between the groups. Data were analyzed using intention-to-treat principles. Independent samples t-test,
paired t-test, and univariate analysis of variance were conducted, considering p< 0.05 as significant difference.

Results: 28 patients (14 in each group) were recruited and analyzed. 26 patients completed the training. One patient
from the HIRT group discontinued the study after 4 weeks of training, reporting difficulties attributed to the training load.
Another patient from the LIT-BFR group discontinued after 1 week of training, reporting paresthesia. The adherence
rates to the training protocol were 87.8% and 83.7% for HIRT and LIT-BFR, respectively. At baseline, groups were
homogeneous for age, disease duration, body mass index (BMI), disease activity and muscle strength (Table 1). After
12 weeks of training, the mean increase of strength of right knee extension was 2.88 ± 2.80 kg for LIT-BFR vs. 7.52
± 7.41 kg for HIRT; mean difference -4.316 kg (95% CI, -9.021 to 0.388), p=0.070. For left knee extension, the mean
increase was 3.05 ± 2.00 kg for LIT-BFR vs. 6.61 ± 6.70 kg for HIRT; mean difference -3.418 kg (95% CI, -7.417 to
0.582), p=0.091. Therefore, equivalence was not demonstrated for knee extension. Conversely, groups demonstrated
equivalent increases in lat-pulldown strength: 3.42 ± 3.26 kg for LIT-BFR vs. 4.59 ± 3.11 for HIRT; mean difference -
1.106 kg (95% CI, -3.639 to 1.426), p=0.377. Similarly, both groups were equivalent in right biceps curl strength:
0.60 ± 0.99 kg for LIT-BFR vs. 1.26 ± 1.24 for HIRT; mean difference -0.628 (95% CI, -1.552 to 0.295), p=0.173,
and left biceps curl strength: 0.77 ± 0.95 kg for LIT-BFR vs. 1.16 ± 1.22 for HIRT; mean difference -0.422 (95% CI,
-1.312 to 0.468), p=0.338 (Figure 1).

Conclusion: Except for the knee extension, LIT-BFR was equivalent to the HIRT in improving muscle strength in RA
women, demonstrating it to be a well-tolerated and effective tool for preventing and improving sarcopenia in these
patients.

Disclosure: L. dos Santos: None; R. Santo: None; T. Ramis: None; A. Mallmann: None; D. Moraes: None; L. D�oria:
None; S. Pilotti: None; G. Grave: None; N. Bueno: None; A. Silveira: None; C. Santos: None; R. Chakr: None;
O. Monticielo: None; C. Brenol: None; R. Xavier: None.

Abstract Number: 1376

Comparison of the Efficacy of DMARDs in Phase 3 Trials of Different
Populations Used in FDA Approvals for Rheumatoid Arthritis Since 2010

Catherine Emanuel1 and Ajay Aggarwal2, 1Aclaris Therapeutics Inc., St Louis, MO, 2Aclaris Therapeutics, Inc.,
Wellesley, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Varying mechanisms of action are required to address the needs of rheumatoid arthritis
patients with different levels of severity. Since 2010, all new FDA DMARD approvals have been Janus Kinase inhib-
itors (JAKi) and Interleukin-6 inhibitors (IL-6i), each utilizing a combination of different populations in efficacy studies
submitted for approval. The purpose of this study was to investigate the efficacy of these recently approved
DMARDs relative to the populations included in each study, to see how population in study design had an impact
on efficacy endpoints.
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Methods: A systematic literature review was performed on primary and secondary endpoints of all FDA-approved DMARDs
since 2010 and analyzed by population. To select trials, FDA reviews for each approval were analyzed and all trials used to
support efficacy for the product labels were included. Endpoints analyzed and averaged included ACR20, ACR50, ACR70,
and other common measures. All data were collected from relevant publications for each trial and missing data were inte-
grated from published data on ClinicalTrials.gov. Data were reported at 12, 14, or 24 weeks, depending on study design,
and values included in this review are for marketed drug doses or placebo.

Results: Twenty-two RCTs for tocilizumab, tofacitinib, sarilumab, baricitinib, and upadacitinib with 14,096 patients were
included. Populations were divided into 4 categories for this analysis: 1) methotrexate naïve (MTX naïve); 2) conventional syn-
thetic DMARD inadequate responder (csDMARD IR); 3) mixed population of csDMARD IR, biologic DMARD IR, and biologic
DMARD naïve (Mixed); and 4) biologic DMARD inadequate responder (bDMARD IR). Across ACR20, ACR50, and ACR70,
the rank order of scores remained consistent in the active treatments, with responses from highest to lowest: MTX naïve,
csDMARD IR, Mixed, and bDMARD IR. For ACR20, active treatment scores, respectively, were 70.9%, 65.2%, 59.2%,
and 49.5%. ACR50 scores were 49.5%, 38.7%, 34.0%, and 27.8%, and ACR70 scores were 31.3%, 18.7%, 15.5%,
12.1%. In placebo treatments, the same rank order was seen for ACR20 and ACR50, excluding ACR70 where the bDMARD
IR, Mixed, and csDMARD values were within 0.4% of one another. ACR20 scores were 57.3%, 36.1%, 29.7%, and 24.6%
and ACR50 values were 38.3%, 13.5%, 11.7%, and 10.1%. For ACR70, the placebo values were 3.5% (csDMARD IR),
3.8% (bDMARD IR), 3.9% (Mixed), and 18.1% (MTX). The deltas between active and placebo arms overall across the popu-
lations were relatively similar, except the MTX naïve population which is explained by placebo arm being actually an active
MTX arm versus compound monotherapy.

Conclusion: Clinical trial population selection can yield different efficacy outcomes across various metrics. Common primary
endpoints in rheumatoid arthritis trials, particularly ACR20, 50, and 70, are consistently affected in a pattern reflecting pro-
gressively lower responses with higher treatment resistance, though the delta compared to placebo seems to be relatively
preserved. Future studies should continue to evaluate varying population types to increase the breadth of their efficacy
analyses.

Disclosure: C. Emanuel: Aclaris Therapeutics, Inc., 3; A. Aggarwal: Aclaris Therapeutic Inc., 3.

Abstract Number: 1377

Evaluation of the Survival and Safety of Biologic and Targeted Synthetic
DMARD in Patients with Difficult-to-Treat RA Using Real-World Data from
a Nationwide Registry of Rheumatic Diseases

Adri�an Quevedo-Rodríguez1, Lucia Otero-Varela2, Fernando S�anchez-Alonso3, Yanira Pérez-Vera1, Javier Manero-
Ruiz4, Cristina Campos-Fern�andez5, Sara Manrique-Arija6, Paloma Vela-Casasempere7, Antonio Mera-Varela8, César
Díaz9, Atusa Movasat10, Blanca Garcia-Magallon11, Inmaculada Ros-Vilamaj�o12, Carolina Perez-Garcia13 and Isabel

ACR20/50/70 Averages in Phase 3 RA Trials By Population
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Castrejon14, and BIOBADASER working group., 1Hospital de Gran Canaria Doctor Negrin, Las Palmas de Gran Canaria,
Spain, 2Spanish Society of Rheumatology, Madrid, Spain, 3Sociedad Española de Reumatología, Madrid, Spain, 4Hospital
UniversitarioMiguel Servet, Zaragoza, Spain, 5Consorci Hospital General Universitari de València, Comunitat Valenciana,
Spain, Valencia, Spain, 6Biomedical Research Institute of Malaga (IBIMA)-Bionand Platform, Department of
Rheumatology, Regional University Hospital of Malaga, Malaga, Spain, 7Hospital General Universitario Alicante, Alicante,
Spain, 8Department of Rheumatology. Hospital Clínico Universitario de Santiago de Compostela, Santiago de
Compostela, Spain, 9Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 10Hospital Universitario Príncipe de Asturias,
Madrid, Spain, 11Hospital Universitario Puerta de Hierro Majadahonda., Madrid, Spain, 12Hospital Universitari Son
Llàtzer, Palma de Mallorca, Islas Baleares, Spain, 13Hospital del Mar, Barcelona, Spain, 14Hospital General Universitario
Gregorio Marañ�on and Complutense University of Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Biologic and targeted synthetic disease-modifying drugs (b/tsDMARDs) have changed the way
rheumatoid arthritis (RA) is managed in recent years. Still, some patients remain symptomatic despite changes in treatment,
which has led to the term “difficult-to-treat RA” (D2T AR), a definition proposed by the European Alliance of Associations for
Rheumatology (EULAR) in 2020. To date, few studies have been published evaluating the drug survival and safety of
b/tsDMARDs in patients with D2T RA. The aim of this study is to compare safety and retention rate of b/tsDMARDs in those
patients with a diagnosis of D2T RA using real-world data from a nationwide registry of rheumatic diseases.

Methods: Longitudinal, observational, and retrospective study in adult patients with a diagnosis of D2T RA included in a
national safety registry of rheumatic patients who have received treatment with b/tsDMARDs. The EULAR definition of D2T
AR was adapted according to the information available in the registry: patients who have received at least 2 b/tsDMARDwith
different mechanisms of action, that were discontinued due to ineffectiveness (Figure 1). Data on clinical and demographic
characteristics, comorbidities, treatment lines and duration, disease activity indices, and adverse events (AEs) were also

Figure 1. D2T AR patient classification scheme.
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collected. The retention rate was analyzed using Kaplan-Meier curves considering the moment in which the patient meets
D2T AR criteria as baseline. Regarding safety assessment, the incidence rate of adverse events was estimated. Poisson
regression models were also used, adjusting for different clinical and demographic variables.

Results: A total of 279 patients with a diagnosis of RA who met the adapted definition of D2T RA were included. Among the
incorporated patients: 67, 66, 22, 89 and 35 were classified in the TNF inhibitor (TNFi), interleukin-6 receptor inhibitor
(IL-6Ri), anti-CD20 monoclonal antibody (anti-CD20), Janus-kinase inhibitor (JAKi) and cytotoxic T-lymphocyte–associated
antigen-4 immunoglobulin (CTLA4-Ig) group, respectively. Concomitant treatment with conventional DMARDs (cDMARDs)
was more common in the anti-CD20 group; with methotrexate (MTX) being the most frequently used. No differences were
found in the Charlson Comorbidity Index between the groups. Regarding drug retention, no statistically significant differ-
ences were detected except for the CTLA4-Ig group, which presented lower persistence (Figure 2). In terms of safety,
312 AEs were recorded: 61 serious AEs (IR 143.0; 95% CI: 111.3-183.8) and 4 fatal AEs (IR 9.4; 95% CI: 3.5-25.0)
(Table 1). The most frequent AEs were infections (n: 98; 31.4%), followed by injuries, poisonings and procedural complica-
tions (n: 23; 7.4%). Patients in the CTLA4-Ig group showed the highest risk of AEs (IR 1063.5; 95% CI: 763.6-1481.3)
and serious AEs (IR 212.7; 95% CI: 101.4-446.2). However, fatal AEs occurred in the IL-6Ri (n: 3) and JAKi (n: 1) group.

Figure 2. Kaplan-Meier survival estimates according to treatment initiated at the diagnosis of D2T RA.

Table 1. Incidence rate (IR) of adverse events (AEs) per 1000 person-years, according to severity.
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Conclusion: CTLA4-Ig presented lower drug retention rate and a higher AEs rate compared to the rest of the drugs in this
D2T RA population, which could help guide therapeutic options in these patients. Further research is required in this regard
to develop better recommendations.

Disclosure: A. Quevedo-Rodríguez: None; L. Otero-Varela: None; F. S�anchez-Alonso: None; Y. Pérez-Vera: Abb-
Vie/Abbott, 6, 12, Financing for congress, Pfizer, 12, Financing for symposia; J. Manero-Ruiz: None; C. Campos-
Fern�andez: None; S. Manrique-Arija: None; P. Vela-Casasempere: None; A. Mera-Varela: None; C. Díaz: None;
A. Movasat: None; B. Garcia-Magallon: None; I. Ros-Vilamaj�o: None; C. Perez-Garcia: None; I. Castrejon: None.

Abstract Number: 1378

Tocilizumab Effect on the Three Pathways of the Complement System in
Patients with Rheumatoid Arthritis

Marta Hern�andez-Díaz1, Iv�an Ferraz-Amaro2, Sergio Santos-Concepci�on3, Javier Castro3, Vanesa Hernandez4, Beatriz
Tejera Segura5, Cristina Luna6, Esmeralda Delgado-Frías2 and Federico Diaz-Gonz�alez2, 1Hospital Universitario de
Canarias, SANTA CRUZ DE TENERIFE, Spain, 2Hospital Universitario de Canarias, La Laguna, Spain, 3Universidad de La
Laguna, La Laguna, Spain, 4Rheumatology department. Hospital Universitario de Canarias, La Laguna, Spain,
5Rheumatology Department. Hospital Universitario Insular de Gran Canaria, Las palmas, Spain, 6Hospital Universitario
Nuestra Señora de La Candelaria, Santa Cruz, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Tocilizumab (TCZ) is used in diseases characterized by markedly elevated inflammatory markers
and elevated pro-inflammatory cytokines like rheumatoid arthritis (RA), juvenile idiopathic arthritis and giant cell arteritis.
Complement system has been implicated in rheumatoid arthritis (RA) etiopathogenesis. The aim of this work was to analyze
how TCZ influences the three pathways of complement system.

Methods: Twenty-seven RA patients included in the TOCRIVAR study who received TCZ (8mg/kg IV/q4w) were evaluated
at baseline and at weeks 12, 24 and 52 of treatment. Disease activity, acute phase reactants and new generation functional
assays of the three routes of complement system were assessed at baseline and at each visit. Multivariable linear mixed
models were performed to study changes over time in the complement system cascades.

Results: A total of 27 RA patients, consisting of 24 females and 3 males with a mean age of 52 ± 11 years, were included in
this study. The median disease duration was 8 years (IQR 2–12), and 69% tested positive for both anti-citrullinated protein
antibodies (ACPA) and rheumatoid factor. The patients exhibited active disease as indicated by DAS28-ESR (5.77 ± 0.88),
SDAI (29 ± 10), and CDAI (27 ± 10) scores. Twenty patients (77%) were on prednisone, and 19 (70%) were receiving tocili-
zumab (TCZ) in combination with either methotrexate or leflunomide. Only 8 patients (30%) were on TCZ monotherapy.

BMI and waist circumference remained stable and did not reveal any differences after one year of treatment compared to
baseline values. As expected, during follow-up acute-phase reactants and disease activity scores improved over time.
The progression of functional complement tests following TCZ treatment over a year is shown in Table 1. The classical path-
way exhibited significant decreases at weeks 12, 24, and 52 compared to baseline. These changes remained significant
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after multivariable adjustment using the CDAI index. The alternative pathway showed significant decreases at weeks 12 and
24, but not at 52 weeks; these changes also remained significant after adjusting for disease activity. Conversely, the func-
tional test for the lectin pathway showed no changes throughout the follow-up period (Table 1).

Conclusion: TCZ decreases values of the functional assays of the classical and alternative routes of the complement sys-
tem. This effect is independent of the reduction that TCZ exert over disease activity.

Disclosure: M. Hern�andez-Díaz: None; I. Ferraz-Amaro: None; S. Santos-Concepci�on: None; J. Castro: None;
V. Hernandez: None; B. Tejera Segura: None; C. Luna: None; E. Delgado-Frías: None; F. Diaz-Gonz�alez: None.

Abstract Number: 1379

Association Between Body Mass Index and the Persistence of Non-
TNF-Targeted Biologics in Patients with Rheumatoid Arthritis

Dong-Jin Park1, Hyemin Jeong2, Sung-Eun Choi3, Ji-Hyoun Kang2 and Shin-Seok Lee4, 1Chonnam National University
Medical School and Hospital, Gwangju, South Korea, 2Chonnam National University Hospital, Gwangju, South Korea,
3Chonnam National University Medical School & Hospital, Gwangju, South Korea, 4Division of Rheumatology,
Department of Internal Medicine, Chonnam National University Medical School and Hospital, Gwangju, KR, Gwangju,
Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent studies have shown the impact of obesity on achieving low disease activity (LDA) or remis-
sion in rheumatoid arthritis (RA) patients treated with TNF inhibitors (TNFi). However, there remains a lack of research on the
effects of obesity on clinical responses to non-TNF-targeted treatments. This study investigated the influence of body mass
index (BMI) on the clinical response to non-TNF-targeted treatments in patients with RA.

Basal values are shown as mean ± standard deviation or median (interquartile rate). Multivariable analysis is adjusted for CDAI (Clinical Disease
Activity Index). Differences are shown using basal value of each route assay as the reference category.
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Methods: Patients from the KOBIO registry who had received at least one prescription for non-TNF-targeted treatments,
including abatacept, tocilizumab, and JAK kinase inhibitors, were included. They were categorized into three BMI groups:
under 25 kg/m2 (434 patients), between 25 and 30 kg/m2 (146 patients), and over 30 kg/m2 (22 patients). After one year
of treatment, we compared the treatment continuation rate and clinical responses across these BMI categories. The time
on treatment for each category was compared using Kaplan–Meier curves and Cox regression analyses, with adjustments
for potential confounders.

Results: After one year of treatment, patients in the highest BMI category exhibited significantly lower treatment continuation
rates and less improvement in their DAS28-ESR scores than those in the lowest BMI category (all P < 0.05). In multivariable
Cox proportional hazard analysis, patients in the highest BMI category were more likely to discontinue their treatment than
those in the lowest BMI category (HR 3.407, 95% CI 1.157-10.211; P = 0.029).

Conclusion: These findings underscore the necessity for individualized treatment approaches for RA patients with higher
BMI, suggesting a differential response to non-TNF-targeted treatments based on BMI.

Disclosure: D. Park: None; H. Jeong: None; S. Choi: None; J. Kang: None; S. Lee: None.

Abstract Number: 1380

Rapid, Clinically Meaningful Pain Improvements Are Associated with
Improvements in Other Patient-Reported Outcomes in RA Patients
Treated with Upadacitinib

Manish Jain1, Arthur Kavanaugh2, Angela Crowley3, Avani Joshi4, Patrick Zueger5, Diane Caballero6, Andrew
Garrison6 and Peter C. Taylor7, 1Endeavor Health Swedish Hospital and Captain James A, Chicago, IL, 2University of
California San Diego, La Jolla, CA, 3Illinois Bone and Joint Institute, Hinsdale Orthopaedics, Hinsdale, IL, 4AbbVie,
North Chicago, IL, 5AbbVie Inc, North Chicago, IL, 6AbbVie Inc., North Chicago, IL, 7University of Oxford, Oxford,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pain is a crucial symptom for patients with RA; early and effective treatment can help alleviate it.1 In
this post hoc analysis, we investigated if clinically meaningful pain improvements were associated with greater improve-
ments in other patient-reported outcomes (PROs) in patients with inadequate response (IR) to MTX or biologic DMARDs
(bDMARDs), following treatment with upadacitinib 15 mg (UPA15), an oral JAK inhibitor.

Methods: MTX-IR (SELECT-COMPARE, N=651) and bDMARD-IR patients (SELECT-BEYOND, N=165 and SELECT-
CHOICE, N=303) treated with UPA15 were evaluated separately.2,3,4 Proportions of patients achieving clinically meaningful
improvement in Patient’s Global Assessment of pain (visual analog scale < 40/100 and ≥20-point improvement from base-
line5) were calculated by observed case analysis through wk 24 (bDMARD-IR) or wk 26 (MTX-IR). Patients were stratified by
achievement of clinically meaningful pain improvement at two separate timepoints: wk 2 and wk 24 (bDMARD-IR) or wk
26 (MTX-IR). Proportions of patients in each group that achieved minimum clinically important difference (MCID) in HAQ-DI
(≥0.22 decrease), FACIT-Fatigue (≥4 increase; MTX-IR only), SF-36 physical component summary (SF-36 PCS, ≥2.5
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increase), SF-36 mental component summary (≥2.5 increase), and EuroQol 5 Dimension 5 Level (≥0.05 increase) at wk
24/26 were calculated with nonresponder imputation. Between group differences in the proportion of MCID achievement
for each PRO were calculated with nominal P values generated by Chi-square test.

Results: Pain improved rapidly with UPA15 treatment; 23% of bDMARD-IR and 24% of MTX-IR patients achieved clinically
meaningful pain improvement at wk 2 (Figure 1). Pain improvement increased over time; 59% of bDMARD-IR and 71% of
MTX-IR patients achieved clinically meaningful pain improvement by wk 24/26. In patients who achieved clinically meaningful
pain improvement by wk 2, 83% of bDMARD-IR and 90% of MTX-IR patients maintained the response at wk 24/26. For
bDMARD-IR patients who achieved meaningful pain improvement at wk 2 compared to those who did not, a larger propor-
tion of patients reported MCID in HAQ-DI and SF-36 PCS at wk 24 (Figure 2). For MTX-IR patients who achieved meaningful
pain improvement at wk 2 compared to those who did not, a greater proportion of patients reported MCID in all PROs at wk
26. For both bDMARD-IR and MTX-IR patients who achieved meaningful pain improvement at wk 24/26 compared to those
who did not, a larger proportion of patients reported MCID in all PROs at wk 24/26 (Figure 3).

Conclusion: Clinically meaningful pain improvements, as early as wk 2, with UPA15 treatment were associated with more
patients reporting achievement of MCID in PROs measuring physical function, fatigue, mental health, and health-related
quality of life. Overall, these results suggest that effective treatment of pain is strongly correlated with meaningful improve-
ments in other PROs in RA.
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Disclosure: M. Jain: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Anaptys Bio, 2, 5, 6, AstraZeneca, 2, 5, 6, Bristol-
Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Horizon, 2, 5, 6, Janssen, 2, 5, 6, Kolon TissueGene,
2, 5, 6, LG-Chem, 2, 5, 6, Merck/MSD, 2, 5, 6, Moderna, 2, 5, 6, NIH, 2, 5, 6, Novartis, 2, 5, 6, Olatec, 2, 5, 6, Pfi-
zer, 2, 5, 6, Selecta, 2, 5, 6, Shionogi, 2, 5, 6; A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake
Immunotherapeutics, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB, 2, 5; A. Crowley: AbbVie/Abbott, 2, 5, 6, Amgen,
2, 5, 6, Aqtual, 2, 5, 6, Eli Lilly, 5, Exagen, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Horizon, 2, 5, 6, Janssen, 2, 5,
6, Kiowa Kirin, 2, 5, 6, Novartis, 2, 5, Scipher Medicine, 2, 5, 6, SetPoint Medical, 2, 5, 6, SunPharma, 2, 5,
6, UCB, 2, 6; A. Joshi: AbbVie, 3, 11; P. Zueger: AbbVie, 3, 11; D. Caballero: AbbVie/Abbott, 3, 11;
A. Garrison: AbbVie/Abbott, 3; P. Taylor: AbbVie, 2, Acelyrin Inc., 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos,
2, 12, Participation on a Data Safety Monitoring Board/Advisory Board, Gilead, 2, GSK, 2, Immunovant, 12, Partic-
ipation on a Data Safety Monitoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety
Monitoring Board/Advisory Board, Nordic Pharma, 2, Pfizer, 2, Sanofi, 12, Participation on a Data Safety Monitor-
ing Board/Advisory Board, UCB Pharma, 2.

Abstract Number: 1381

Elimination of CD45RChigh T and B Cells by anti-CD45RC mAb Lead to
Efficient Control of Experimental Rheumatoid Arthritis

Cécile Bergua1, Marine Besnard1, Ghenima Ahmil2, Laure-Helene Ouisse2, Nadège Vimond1, Apolline Salama2,
Bérangère Evrard2, Elise Brisebard3, Alexis Collette1, Fréderic Blanchard4, Thibault Larcher3, Ronald Van Brempt1,
Benoit Le Goff5, Ignacio Anegon2 and Carole Guillonneau1, 1AbolerIS Pharma, Nantes, France, Nantes, France, 2Nantes
Université, INSERM, Center for Research in Transplantation and Translational Immunology, UMR 1064, CNRS, Nantes,
France, Nantes, France, 3APEX-UMR703 PAnTher INRA/ONIRIS, France, Nantes, France, 4INSERM UMR1229, Nantes,
France, Nantes, France, 5CHU Nantes, France, Nantes, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: CD45RC is an isoform of CD45, a transmembrane tyrosine phosphatase, essential regulator of T
and B cells antigen receptor signaling, expressed by most blood B cells and some T cell subsets (Th1 and precursors,
TEMRA cells). We demonstrated that administration of an anti-CD45RC mAb in preclinical models of transplant rejection,
graft versus host disease (GvHD), Duchene dystrophy or APECED leads to prevention or control of the disease. RA is a
chronic relapsing/remitting disease characterized by synovitis, joint deformity, loss of function and increased mortality. While
T-cells are a major component in the pathogenesis, B-cells are also pathogenic.

In this study, we deciphered the mechanism of action of the anti-human CD45RC mAb and assessed its effect in vitro and
in vivo on human immune cell populations. We then assessed the potential of the anti-CD45RC mAb in an experimental
model of rheumatoid arthritis.

Methods: Cells were isolated from peripheral blood. Apoptosis, antibody-Dependent Cellular Cytotoxicity (ADCC),
antibody-Dependent Cellular Phagocytosis (ADCP) and Complement-Dependent Cytotoxicity (CDC) were assessed by
Annexin V/DAPI staining and cell count. In vivo studies were performed in CD34+ immune-humanized NSGmice, in a model
of xenogeneic GVHD in human PBMC-reconstituted immunodeficient NSG mice or in a model of collagen-induced arthritis
(CIA) in rat.
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Results: We demonstrated that the humanized anti-human CD45RC mAb induced CD45RChigh T and B cell death mainly
by direct apoptosis of CD45RChigh cells, inducing signaling but not cytokine release. We demonstrated contribution of
cross linking and ADCP. Using in vivo studies in CD34+ immune-humanized NSG mice, we showed that a single iv admin-
istration of anti-CD45RCmAb induced an efficient killing of CD45RChigh T and B cells as soon as day 1, this effect was dose
and time-dependent and targeted cells recovered by day 24. We also showed a dose dependent efficacy in a model of
xenogeneic GVHD in human PBMC-reconstituted immunodeficient NSG mice.

Treatment with an anti-rat CD45RC mAb in a rat model of CIA efficiently prevented the disease, completely inhibited anti-
collagen antibody production, inflammation of the paws and GM-CSF secretion in the sera. Efficacy of the anti-CD45RC
mAb correlated with depletion of CD45RChigh T and B cells by d3 ( >94%) and until sacrifice with conserved Treg numbers.
Analysis of RA patients showed a strong infiltration by CD45RChigh cells of synovial tissues using IHC.

Conclusion: Altogether our study demonstrates themechanisms by which anti-human CD45RCmAbmediates CD45RChigh T
and B cell death to control immune responses and that anti-CD45RCmAb treatment is a potent immunomodulatory agent reba-
lancing the Treg/teff ratio to reduce joint inflammation and disease activity in RA and a potential alternative for first line DMARD.

Disclosure: C. Bergua: None; M. Besnard: None; G. Ahmil: None; L. Ouisse: None; N. Vimond: None; A. Salama:
None; B. Evrard: None; E. Brisebard: None; A. Collette: None; F. Blanchard: None; T. Larcher: None; R. Van
Brempt: None; B. Le Goff: None; I. Anegon: None; C. Guillonneau: None.

Abstract Number: 1382

Synovial Expression Levels of PD-1, the Target of Rosnilimab, Correlate
with Disease Activity and Persist Across Disease Stages and Lines of
Therapy in Rheumatoid Arthritis

Yangsu Ren1, Catherine Aversa1, Myles Lewis2, Cankut Cubuk3, Felice Rivellese4, Liliane Fossati-Jimack3, Pejman
Soroosh1, Amy Archer1, Martin Dahl1, Paul Lizzul1, Cailin Sibley1 and Costantino Pitzalis5, 1AnaptysBio, San Diego, CA,
2Queen Mary University of London, London, United Kingdom, 3Centre for Experimental Medicine and Rheumatology,
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William Harvey Research Institute, Queen Mary University of London and Barts NIHR BRC & NHS Trust, London, EC1M
6BQ, London, United Kingdom, 4Centre for Experimental Medicine & Rheumatology, Queen Mary University of London,
London, United Kingdom, 5QMUL, Bromley Kent, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite multiple approved therapies in rheumatoid arthritis (RA), many patients do not achieve clin-
ically meaningful responses, emphasizing the need for novel therapeutics with improved efficacy. Rosnilimab is an IgG1
monoclonal antibody that reduces T cell activation through depletion of PD-1 high T cells and agonism of the PD-1 inhibitory
receptor. In RA synovium, approximately 80% of T cells are PD-1 positive with an enrichment of CXCL13 secreting PD-1
high T peripheral helper (Tph) cells, which drive B cell differentiation to autoantibody producing plasma cells. To define
potential target populations to rosnilimab therapy, we explored synovial PD-1-associated genes and pathways in three RA
cohorts synchronized for disease stage and prior treatment exposure: (1) treatment-naive early RA (PEAC); (2) csDMARD-
inadequate responders (IRs) (STRAP) and anti-TNF-IRs (R4RA).

Methods: Transcript expression levels were quantified and normalized using edgeR in synovial tissue bulk RNA-seq from
the above cohorts. Pearson’s correlation was used to test associations between gene expression and clinical and imaging
features. PD-1 associated pathways were analyzed using Gene Set Variation Analysis (GSVA) on two gene sets: a
nivolumab-induced gene set (Choueiri et al 2016), and a rosnilimab-induced gene set generated using RNA-seq data from
purified T cells co-cultured with monocyte-derived DCs and rosnilimab.

Results: In treatment naïve patients, synovial PD-1 transcript levels were positively correlated with clinical features at base-
line. This included RF levels, anti-CCP titers, acute phase reactants (CRP p=0.01 and ESR p< 0.001), disease activity scores
(DAS28-CRP p< 0.01 and DAS28-ESR p< 0.01), ultrasound synovial thickness (p< 0.001), and total Sharp van der Heijde
radiographic scores (p< 0.001), with positive correlations also observed for CXCL13 transcript levels. Similar trends were
observed in DMARD-IR and TNF-IR cohorts, particularly in relation to disease activity scores. When compared to the

Figure 1: T Cell Activation Marker Correlations with CD3
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treatment naïve cohort, PD-1 transcript levels were also expressed in DMARD-IR and TNF-IR cohorts. Despite strong
expression of synovial PD-1, anti-nivolumab (PD-1 antagonist) and rosnilimab (PD-1 agonist) gene signatures were not ele-
vated suggesting that insufficient agonism may be contributing to active disease. T cell activation markers and CXCL13
expression levels closely correlated with CD3 expression across disease stages, indicating synovial T cells continue to
exhibit an activated, Tph-like phenotype (Figure 1).

Conclusion: Synovial PD-1 and CXCL13 expression levels correlate with clinical markers of disease and persist across
naïve, DMARD-IR, and TNF-IR patients with RA. This supports an important role for PD-1 in disease pathogenesis and the
biologic rationale for using rosnilimab following different lines of therapy. This will be tested in the RENOIR study, an ongoing
Phase 2 trial of rosnilimab in moderate/severe RA including biologic naïve and experienced patients (NCT06041269).

Disclosure: Y. Ren: AnaptysBio, 3; C. Aversa: AnaptysBio, 3, 11; M. Lewis: None; C. Cubuk: None; F. Rivellese:
None; L. Fossati-Jimack: None; P. Soroosh: AnaptysBio, 3, 11; A. Archer: AnaptysBio, 3, 11; M. Dahl: AnaptysBio,
3, 11; P. Lizzul: AnaptysBio, 3, 11; C. Sibley: AnaptysBio, 3, 11; C. Pitzalis: AbbVie/Abbott, 2, 5, 6, AnaptysBio, 2, 5,
Exagen, 2, Janssen, 2, 5, 6, Kinikska, 2, Novartis, 2, 5, Pfizer, 5, Sanofi, 2, 5, 6.

Abstract Number: 1383

Proteomics and Machine Learning Accurately Predict Clinical Response
to Etanercept Therapy in Patients with Rheumatoid Arthritis

Huaqun Zhu1, Gong cheng1, yingni Li1, Yun Li1, Feng Sun1, HongyanWang1, Qinqin li2, Zhilun Li3, Ru Li4 and Zhanguo Li5,
1Peking University People’s Hospital, Beijing, China, 2Sansheng Guojian Pharmaceutical (Shanghai) Company, Shanghai,
China (People’s Republic), 3Sansheng Guojian Pharmaceutical (Shanghai) Company, Shanghai, 4Department of
Rheumatology and Immunology, Peking University People’s Hospital, Beijing, China, 5People’s Hospital Peking University
Health Sciences Centre, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Our study aimed to use machine-learning approaches to characterize the proteomics profiles of
patients who were inadequate responders to Etanercept (ETN-IRs) and develop an ETN-IR risk model based on proteomic
signatures in rheumatoid arthritis (RA).

Methods: The study included 32 RA patients from the Department of Rheumatology and Immunology, Peking University Peo-
ple’s Hospital between July, 2022 and November, 2023. All the patients fulfilled the 2010 ACR and EULAR classification criteria
for RA and received ETN 25mg twice a week for 6 months. Patients who didn’t achieve ACR20 improvement at 6th month after
enrollment were defined as ETN-IRs and others were defined as ETN adequate responders (ETN-ARs). One hundred eighty-four
serum proteins from ETN-IRs and ETN-ARs were detected by Olink Proteomics Analysis. Sparse partial least squares-
discriminant analysis (sPLS-DA), univariate and multivariate logistic regression analyses were performed to identify proteomic sig-
natures associated with ETN-IRs to build a risk model. Study design and analysis plan flow diagram was shown in figure1.

Results: The demographic data and clinical features of the patients were described in table 1. We first studied the proteo-
mic signatures in serum and identified 184 differentially expressed proteins between ETN-ARs and ETN-IRs (figure 2A).
Factor loading weights in component 1 for the top nine ranked proteomic parameters were shown in figure 2B. To validate
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the relationship of the top nine proteomic variables and response to ETN, sPLSDA was done and identified a significant sep-
aration between ETN-ARs and ETN-IRs by plotting principal component 2 against principal component 1(figure 2C).In-
depth proteomic analysis showed that ETN-IRs had a disrupted proteomic profile compared with ETN-ARs, including alter-
ation in serum levels of MMP1, SCF, TPSAB1, IL-7, EN-RAGE, CLEC4G, CXCL1, EDAR and FGF-19 (figure 2D-E). We
identified that the increased levels of IL-7 and CXCL1 but decreased levels of FGF-19 in serum were the independent risk
factors for ETN-IRs (table 2). Area under the curve (AUC) from univariate models showing the sensitivity and specificity of
the top five markers identified by the model (figure3A-E). A multi-parametric prediction model for ETN-IRs was established
based on weighted proteomic signatures including FGF-19, IL-7and CXCL1. Receiver operating characteristic curve (ROC)
analysis of the model showed an AUC of 0.973 (sensitivity 93.3%, specificity 94.6%) (figure 3F), indicating good perfor-
mance in discriminating ETN-IRs from ETN-ARs.

Conclusion: Our findings indicate that the models based on proteomic signatures accurately predict response before ETN
treatment, paving the path toward personalized anti-TNF treatment.

Disclosure: H. Zhu: None; G. cheng: None; y. Li: None; Y. Li: None; F. Sun: None; H. Wang: None; Q. li: None; Z. Li:
None; R. Li: None; Z. Li: None.

Abstract Number: 1384

Disease-modifying Antirheumatic Drugs and Risk of Incident Interstitial
Lung Disease Among Patients with Rheumatoid Arthritis: A Systematic
Review and Meta-analysis

Qianru Zhang1, Gregory McDermott2, Sung Hae Chang3, Pierre-Antoine Juge4, Kathleen Vanni5, Grace Qian6, Katarina
Bade5, Kevin Mueller5, Emily Kowalski5, Alene Saavedra5 and Jeffrey Sparks7, 1Harard Medical School, Cambridge,
2Brigham and Women’s Hospital, Brookline, MA, 3Soonchunhyang University College of Medicine, Bongmyeong-dong,
Dongnam-gu, Cheonan-si, South Korea, 4Service de Rhumatologie, Hôpital Bichat - Claude-Bernard, AP-HP, Paris, Île-
de-France, France, PARIS, Germany, 5Brigham and Women’s Hospital, Boston, MA, 6Brigham and Women’s Hospital,
Boston, MA, 7Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a serious extra-articular manifestation of RA, affecting
7-12% of patients and associated with three-fold increased mortality compared to RA without ILD. The associa-
tions between the use of DMARDs and the development of ILD among patients with RA remain unclear. Thus,
we conducted a systematic literature review for studies investigating DMARDs for incident ILD risk among
patients with RA.

Methods: This systematic literature review and meta-analysis was registered with PROSPERO (CRD42023485052).
PubMed, Embase, Web of Science, and Cochrane Library were searched from inception to November 2023 for randomized
controlled trials (RCTs), observational studies, and post-marketing surveillance studies that examined the associations of
DMARDs and risk of incident RA-ILD. The outcome was incident ILD. We assessed for risk of bias using Cochrane risk of
bias tool 2.0 for RCTs and Newcastle-Ottawa scales for observational studies. Among studies with sufficient quality, we
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performed meta-analyses to obtain odds ratios (OR) and 95% confidence intervals (CI) using the Mantel-Haenszel methods.
Heterogeneity was evaluated using Q-test and quantified with the I2 statistic, with high heterogeneity defined as p<0.1 for
the Q-test or I2>50%.

Figure 1. Number of studies by class of DMARDs and specific DMARDs.

Figure 2. Odds ratios of incident interstitial lung disease in patients treated with tofacitinib compared with specific agents in eligible studies.
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Results: Among 3,612 studies, we identified a total of 40 eligible studies with sufficient quality, encompassing 486,465
adult patients with RA and 3,928 incident ILD. We analyzed 24 RCTs, 4 prospective cohort studies, 9 retrospective
cohort studies, 2 case-control studies, and 1 post-marketing surveillance study. There were 15 studies focused on
csDMARDs (most frequently methotrexate [MTX]), 21 on bDMARDs (most frequently tumor necrosis factor inhibitors
[TNFi], and 9 on tsDMARDs (most frequently tofacitinib; Figure 1). The pooled analyses from RCTs revealed no statis-
tically significant difference in the odds of ILD development for any specific DMARD across all comparisons examined.
The largest identified RCT (Oral Surveillance trial) of tofacitinib (n=2,911) vs. TNFi (n=1,451) found no relationship with
incident ILD (OR 0.94, 95%CI 0.52 to 1.69, p=0.83; Figure 2). In 7 observational studies, MTX users had a pooled
OR for ILD of 0.49 (95%CI 0.32 to 0.76, p< 0.001; I2 and Q-test, I2=41.8%, p=0.113; Figure 3) compared to those
not using MTX. In a single observational study, tofacitinib users had an OR for ILD of 0.36 (95%CI 0.15 to 0.87,
p=0.024) compared to TNFi users.

Conclusion: Observational data suggested a potential protective role of MTX and tofacitinib for incident RA-ILD risk. How-
ever, these studies may be susceptible to confounding by indications, and no specific DMARD showed associations with
incident RA-ILD in RCTs. Further well-designed prospective trials are warranted for definitive conclusions on the relationship
between DMARDs and RA-ILD risk.

Disclosure: Q. Zhang: None; G. McDermott: None; S. Chang: None; P. Juge: None; K. Vanni: None; G. Qian: None;
K. Bade: None; K. Mueller: None; E. Kowalski: None; A. Saavedra: None; J. Sparks: Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Figure 3. Odds ratios of incident interstitial lung disease in patients treated with methotrexate compared with specific agent in eligible studies.
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Abstract Number: 1385

A Novel Oral 3D-Printed Delayed- and Extended-Release Tofacitinib (T19)
for the Treatment of Rheumatoid Arthritis and Related Inflammatory
Diseases

Yue Zhou, Meng Ji, luo wang, Feihuang Deng, Senping Cheng, Xiaoling Li and Yulian Zhang, Triastek, Inc., Nanjing, China
(People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with inflammatory diseases, such as rheumatoid arthritis (RA), frequently continue to suffer from
morning symptoms despite treatment with conventional therapies 1,2. Routine morning administration of tofacitinib results in
peak drug concentrations several hours after peak cytokine release and disease symptoms. A product designed to be taken at
bedtime and exhibiting a delayed and extended release profile that releases tofacitinib late in the night providing maximum tofa-
citinib concentrations in the early morning hours, could provide an enhanced opportunity to address morning symptoms.

T19 is a novel, three-dimensionally (3D) printed tablet being developed for delayed- and extended- release (DR/ER) of tofa-
citinib and engineered to provide peak tofacitinib concentrations concurrent with the circadian rhythm of early morning
endogenous cytokine release and disease symptoms.

Methods: T19 was manufactured by a 3D printing technology called "Melt Extrusion Deposition” (MED®). A total of 24 par-
ticipants were enrolled in the Phase I, randomized, open-label, single-dose, three-period, three-sequence crossover study
to compare the pharmacokinetics (PK) between T19 and the reference listed drug (LD, Xeljanz XR®). Participants were ran-
domized 1:1:1 to receive two formulations of T19 (Z001101 & Z001091; designed to provide differing degrees of delayed
release) or LD in the three sequences. T19 was administered orally at bedtime (approximately 22:00) following a standard
dinner at approximately 18:00.

Results: Following administration of T19 and Xeljanz XR®, both formulations of T19 exhibited a delayed time of maximum
plasma concentration (Tmax), as expected. Under fasting conditions, the median Tmax was 5.5-6.0 h with a range of
3.0-10.0 h for T19, whereas the median Tmax was 4.5 h (2.5-5.0 h) for the LD. The Tmax of the T19 formulations were signif-
icantly different as compared to the LD (Wilcoxon signed-rank test, p < 0.001).

Figure 1 Geometric mean (+SD) Plasma Concentration of Tofacitinib - Time Curves for T19 and Xeljanz XR after Single Dose Administration
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A statistical analysis of relative bioavailability between the formulations demonstrated that the exposure of T19 was similar to
that of LD. The area under the concentration-time curve (AUCinf) and maximum plasma concentration (Cmax) of T19 were
within the desired bioequivalence range (80% to 125%) relative to LD. The ratio (T19/LD) and 90% confidence intervals of
adjusted geometric means for AUCinf and Cmax were 105.46 (102.03, 109.38) and 116.95 (104.92, 130.35) for Z001101,
and 104.04 (100.81, 107.38) and 130.89 (113.49, 150.95) for Z001091, respectively. Geometric mean concentration-time
profiles of T19 and LD after single-dose administration are shown in Figure 1.

Conclusion: The PK results demonstrate that T19 achieved the desired product design properties of delayed- and
extended-release, as exhibited by the pharmacokinetic profiles and providing peak plasma concentrations in the early morn-
ing hours when morning symptoms are most present. The bioequivalence of exposure (AUC) and Cmax observed suggests a
potential pharmacokinetic bridge to Xeljanz XR®, providing a basis for a 505(b)(2) application for the indications similar to the
LD, Xeljanz® and a potential therapeutic option for the patients with morning symptoms.

Disclosure: Y. Zhou: None;M. Ji: None; l. wang: None; F. Deng: None; S. Cheng: None; X. Li: None; Y. Zhang: None.

Abstract Number: 1386

Olokizumab in Real Clinical Practice: Efficacy and Safety

Sofia Kuzkina1, Alena Zagrebneva2, Galym Togizbayev3, Elvira Aitova4, Nataliya Belozerova5, Irina Patrikeeva6, Ruzana
Samigullina7, Mikhail Sostak7, Evgeniya Jakovleva8, Anton Chudinov9, Antonina Dolgorukova10, Evgeniy Alekseev11 and
EVGENY NASONOV12, 1R-Pharm, Moscow, Russia, 2Clinical hospital #52, Moscow, Russia, 3Kazakh National Medical
University named after Asfendiyarov S, Almaty, Kazakhstan, 4Clinic of Bashkir State Medical University, Ufa, Russia,
5SBIHC «Region clinic hospital Nr 2»; SBEA HE «Kuban state medical university»,, Krasnodar, Russia, 6GBUZ Tyumen
Regional Clinical Hospital N 1, Tyumen, Russia, 7North-Western State Medical University named after I.I. Mechnikov,
Saint-Petersburg, Russia, 8Scientific Research Institute - Ochapovsky Regional Clinical Hospital no. 1, Krasnodar, Russia,
9Clinical Rheumatology Hospital No.25; North-West State Medical University named after I.I.Mechnikov, Saint-
Petersburg, Russia, 10R-Pharm, JSC, Moscow, Russia, 11R-Pharm, JSC, Saint-Petersburg, Russia, 12V.A. Nasonova Research
Institute of Rheumatology; I.M. Sechenov First Moscow State Medical University, Moscow, Russia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Olokizumab (OKZ) is a direct inhibitor of interleukin 6, which has shown significant symptom reduc-
tion in RA patients, however there is a lack of information regarding the use of olokizumab in real clinical practice. Here we
report efficacy and safety of olokizumab in routine practice.

Methods: It was a retrospective 24 weeks observational program in 63 centers including RA patients, who received OKZ
(64 mg once every 4 weeks or every 2 weeks subcutaneous). The efficacy was assessed by routine clinical, biochemical
parameters, DAS28-ESR, CDAI. Descriptive statistics - mean and standard deviation, absolute and relative frequencies
were used. The paired t-test and the chi-square test were used to evaluate the statistical significance. A difference was con-
sidered statistically significant at p< 0.05. All AEs were recorded.

Results: 1880 patients with RA were included in the observational program. 1018 of them received OKZ at least 24 weeks
by 31.03.2024. Female patients predominated (82.2%). The average age of the patients was 53.2(13.4) years. The average
duration of RA was 119.4 (87.9) months. 85.5% of patients had from 1 to 8 comorbid conditions. Most patients were RF
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(85.6%) and ACCP (81.4%) positive. 330(32.4%) patients had previously taken another bDMARD (tsDMARD) therapy. The
average duration of taking the last bDMARD(tsDMARD) was 30.1(32.1) months. Reasons for switching to OKZ included
inefficacy (56.7%), non-medical reasons related to the availability of drugs (27.6%), AEs (11.2%), others (4.5%). 57.3%
patients were initially received steroids at an average dose of 7.2(4.0) mg/day.

OKZ treatment for 24 weeks led to a significant decrease in the DAS28-ESR and CDAI indices. Remission or low activity
according to the DAS28-ESR were achieved by 69.7% of patients, according to the CDAI - by 55.1% of patients (Figure).
Number of patients receiving steroid therapy reduced by 53,0% and the average dose decreased to 4.7(2.4) mg/d (com-
pared to baseline p< 0.001).

Therapy was discontinued in 27(2.6%) patients due to lack of efficacy. AEs were recorded in 52(5.1%) patients, including
MACE in 2(0.2%) patients. AEs led to interruption of OKZ therapy in 30(2.9%) patients (Table).

Conclusion: In real clinical practice olokizumab significantly improves the symptoms of RA, and in some cases allows stop-
ping steroid therapy. Olokizumab did not cause additional safety concerns.

Figure. RA Efficacy Indices at Baseline and 24 Weeks of Therapy
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Disclosure: S. Kuzkina: R-Pharm, 3; A. Zagrebneva: Biocad, 6, R-Pharm, JSC, 6; G. Togizbayev: R-Pharm, 5;
E. Aitova: R-Pharm, JSC, 6; N. Belozerova: R-Pharm, JSC, 6; I. Patrikeeva: Biocad, 6, Novartis, 6, R-Pharm, JSC,
6, Swixx, 6; R. Samigullina: Biocad, 6, R-Pharm, JSC, 6; M. Sostak: Biocad, 6, R-Pharm, JSC, 6; E. Jakovleva:
R-Pharm, JSC, 3; A. Chudinov: R-Pharm, JSC, 6; A. Dolgorukova: R-Phrm, JSC, 3; E. Alekseev: R-Pharm, JSC, 3;
E. NASONOV: None.

Abstract Number: 1387

Olokizumab Effect on Chronic Pain in Rheumatoid Arthritis: Results of the
Observational Study

Andrey Karateev1, Sofia Kuzkina2, Galym Togizbayev3, Elena Polishuk1, Ekaterina Filatova1, Vera Amirdzhanova1,
Victoria Khlaboshchina1, Natalia Lapkina4, Andrey Baranov4 and Alexander Lila5, 1V.A. Nasonova Research Institute of
Rheumatology, Moscow, Russia, 2R-Pharm, Moscow, Russia, 3Kazakh National Medical University named after
Asfendiyarov S, Almaty, Kazakhstan, 4Yaroslavl State Medical University, Yaroslavl, Russia, 5Russian Medical Academy of
Continuous Professional Education of the Ministry of Healthcare of the Russian Federation, Moscow, Russia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate efficacy and safety of olokizumab (interleukin-6 inhibitor) in RA patients with special
attention to chronic pain and a signs of central sensitization.

Methods: An open-label observational non-interventional study of the effectiveness of olokizumab in RA was conducted. A
total of 183 patients with RA were enrolled in the study, with data available for 160 patients in the intention-to-treat (ITT) pop-
ulation and 144 patients in the per-protocol population. The mean age of the patients was 50.6±13.6 years, 82.7% women,
mean DAS28-CRP 5.1±0.9. 87.8% of patients were positive for rheumatoid factor and 74.3% for anti-cyclic citrullinated
peptide antibodies. The patients reported moderate to severe pain, mean score 6.0±2.0 (numerical rating scale, NRS 0-10).

All patients received olokizumab 64 mg subcutaneous injection every 4 weeks with methotrexate. We assessed
DAS28-CRP, patient’s global assessment of disease activity (PGA), FACIT-Fatigue, pain (NRS), functional impairment
(NRS), signs of central sensitization (CSI) and symptoms of neuropathic pain (PainDETECT) for ITT and per protocol
populations.

Results: After 6 months, DAS28-CRP decreased to 3.3±0.9 (p< 0.001) and 37.6% of patients achieved low disease activity
or remission. There was a significant reduction in pain intensity (Figure 1). Notably, there was a significant decrease in pain
intensity as early as day 2 after the first administration of OKZ (p< 0.05). The number of patients with signs of central

Figure 1 Dynamics of pain in the first 28 days (patient diary, NRS 0-10)
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sensitization (CSI ≥40) and with symptoms of neuropathic pain (PainDETECT >18) significant decreased after 24 weeks
(Figure 2). The use of NSAIDs decreased from 70.8% to 33.8% (p< 0.001), and the use of glucocorticoids decreased from
54.2% to 32.6% (p< 0.001).

Adverse events were noted in 20 (14.7%) of patients, with 3 serious AEs: dysfunctional uterine bleeding -1 (0.5%), shoulder
phlegmon -1 (0.5%), and perforated duodenal ulcer -1 (0,5%). The result of the vast majority of AEs, including serious ones,
was recovery or their resolution.

Conclusion:Olokizumab significantly reduces RA activity and chronic pain intensity. The analgesic effect of olokizumab may
be associated not only with an anti-inflammatory effect, but also with a positive effect on the nociceptive system
dysfunction.

Disclosure: A. Karateev: R-Pharm, JSC, 6; S. Kuzkina: R-Pharm, 3; G. Togizbayev: R-Pharm, 5; E. Polishuk: None;
E. Filatova: None; V. Amirdzhanova: None; V. Khlaboshchina: None; N. Lapkina: None; A. Baranov: AbbVie/Abbott,
6, AstraZeneca, 6, Novartis, 6, R-Pharm, JSC, 6; A. Lila: R-Pharm, 5.

Abstract Number: 1388

CXC Chemokine Ligand 13 and Rheumatoid Factor as Pharmacodynamic
Biomarkers for Abatacept Treatment in Patients with Rheumatoid
Arthritis

Ting Wang1, Ryan Stultz1, Natalia Giltiay2, Christian Lood1 and Bobby Kwanghoon Han1, 1University of Washington,
Seattle, WA, 2Division of Rheumatology, University of Washington, Seattle, USA, Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Abatacept, a CTLA-4-Ig fusion protein, is widely used as a treatment for rheumatoid arthritis (RA).
We conducted this study to identify novel predictive and pharmacodynamic biomarkers for abatacept treatment in RA
patients.

Figure 2. Signs of central sensitization dynamic (CSI and PainDETECT)
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Methods: A total of 23 RA patients were enrolled in this study. All participants fulfilled the 1987 ACR criteria or 2010
ACR/EULAR criteria. At baseline, week 6, week 14, and week 24, serum levels of CXCL13, IL-21, and soluble PD-1 (sPD-
1) were measured with ProcartaPlex by Luminex, while serum levels of rheumatoid factor (RF) IgM and anti-CCP antibody
were determined by ELISA. Plasma samples were collected and measured for levels of calprotectin and NE-DNA complexes
by ELISA at the time points mentioned above. Peripheral blood mononuclear cells (PBMCs) were isolated and analyzed for
changes in percentages of CD19+ CD11c+ B cell and CD19+ CD11c+ IgD−CD27− B cell by flow cytometry at baseline,

Table 1 Baseline characteristics. Differences between groups were assessed by the Mann-Whitney test. P values < 0.05 were considered signif-
icant.

Table 2. Comparisons of baseline markers between responders and non-responders to abatacept. Differences between groups were assessed
by the Mann-Whitney test. P values < 0.05 were considered significant.

Figure 1 Serum CXCL13, RF IgM but not anti-CCP levels decreased in responders with treatment of abatacept. Data are displayed as a mean of
serum levels of CXCL13 (A), RF IgM (B), and anti-CCP(C) before and after treatment of abatacept in responders (n=14) and non-responders (n=9),
error bars display the 95% confidence. Differences between baseline and post-treatment (week 6, week 14, and week 24) were determined by the
Wilcoxon matched-pairs signed rank test. P values < 0.05 were considered significant. ***p<0.001, **p<0.01and *p<0.05.
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week 14, and week 24. Responders to abatacept were defined as subjects who achieved ACR20 response at week
24. Baseline levels and longitudinal changes in these biomarkers were compared between responders (R) and non-
responders (NR).

Results: After 24 weeks of treatment, 14 patients (61%) achieved an ACR20 response, 10 patients (43%) achieved an
ACR50 response, and 3 patients (13%) achieved an ACR70 response. Although there were no significant differences in
baseline characteristics between responders and non-responders, the percentages of anti-CCP (86% vs 44%, p= 0.07)
and RF (86% vs 44%, p= 0.07) tended to be higher among responders (Table 1). Patients achieving ACR20 response at
24 weeks had elevated serum levels of anti-CCP, RF IgM, CXCL13, and IL-21 as well as plasma levels of calprotectin and
NE-DNA at baseline (Table 2). For longitudinal changes (Figure 1), serum RF IgM and CXCL13 levels decreased only in
responders who achieved ACR20 response, while serum anti-CCP levels did not decrease significantly in either responders
or non-responders.

Conclusion: In patients with RA, ongoing immune complex-driven immune activation, as defined by heightened levels
of anti-CCP, IgM RF, NE-DNA complexes, calprotectin, CXCL13, and IL-21, predicted the treatment response to aba-
tacept. Further, IgM RF and CXCL13 levels were superior to anti-CCP in assessing and monitoring the response to
abatacept.

Disclosure: T. Wang: None; R. Stultz: None; N. Giltiay: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll,
2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 1, 2, 5, 11;
B. Han: None.

Abstract Number: 1389

Cohort Study on Drug Survival and Tolerability of Adalimumab Biosimilar
Transitioning: Pharmaceutical Properties Do Matter

Amy Peeters1, Maike Wientjes2, Wieland Müskens1, David Ten Cate3, Bart van den Bemt4, Noortje van Herwaarden1

and Alfons den Broeder2, 1Sint maartenskliniek, Nijmegen, Netherlands, 2Sint Maartenskliniek, Ubbergen,
Netherlands, 3Sint Maartenskliniek, Rotterdam, Netherlands, 4Sint Maartenskliniek / Radboudumc, Ubbergen,
Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Since the compound patent on the bio-originator of adalimumab expired, several adalimumab bio-
similars (BS) have been introduced. Extensive research shows equivalence in effectiveness and safety, both for new patients
and after transitioning from originator to biosimilar. However, different pharmaceutical properties might drive differences in
tolerability. Patents on the modernised adalimumab bio-originator expired on different moments in time as effect of evergre-
ening. This included reduced volume (0.4 ml instead of 0.8ml) and absence of citrate for the modernised bio-originator. This
means that earlier adalimumab biosimilars differ in pharmaceutical properties from newer ones. Our aim is to describe the
difference in outcomes between patients transitioning from the modernised bio-originator (0.4ml/no citrate) to BS1 (0.8ml/
citrate) and from BS1 to BS2 (0.4ml/ no citrate) for all patients receiving treatment with adalimumab in the Sint Maartenskli-
niek in the Netherlands.
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Methods: In this retrospective cohort study of patients with a clinical diagnosis of RA, PsA or axial SpA receiving adalimu-
mab, two cohorts were identified. Patients who transitioned from the modernised bio-originator to BS1 (cohort 1) in 2021
and patients who transitioned from BS1 to BS2 (cohort 2) in 2023. Cohort entry was defined as the first time patients receive
BS1 (cohort 1) or B2 (cohort 2) after the respective transition. The primary outcome was the 12 month drug survival of BS1
(after switching from bio-originator) and BS2 (after switching from BS1). Discontinuation of the biosimilar was counted as an
event, except when the reason was pregnancy or remission. A multivariate cox regression analysis with a variance estimator
was used, to adjust for confounding and account for data dependency because patients could be included in both cohorts.
Secondarily, reasons for discontinuation were investigated separately for inefficacy and adverse events using hazard
ratios (HR).

Results: In cohorts 1 and 2, 983 and 1082 patients transitioned from bio-originator to BS1 or from BS1 to BS2 respectively,
with 659 patients in both cohorts (table 1). Drug survival rates at 12 months were 73% (95%CI: 70% to 76%) for cohort
1 and 90% (95%CI: 88% to 92%) for cohort 2 (p< 0.001) (figure 1A). The adjusted HR was 0.32 (95%CI:0.26-0.40) in favour
of the newer BS2. The HR for discontinuation due to inefficacy between cohorts was 0.50 (95%CI 0.37-0.67) with better
drug survival for cohort 2. For discontinuation due to adverse events the HR was 0.20 (95%CI 0.14-0.28) with better drug
survival for cohort 2 (Figure 1B and 1C). The main tolerability issue was that BS1 injections were being experienced by
patients as more painful than the bio-originator.

Table 1. Baseline characteristics of both cohorts
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Conclusion: Adalimumab BS1 (0.8ml/citrate) has a significantly lower drug survival rate compared to BS2 (0.4ml/no
citrate), and the difference is mainly driven by lower tolerability. These findings suggest that, when transitioning bio-
similars, pharmaceutical differences can have an important impact on drug survival, and this should be taken into
account.

Disclosure: A. Peeters: None;M.Wientjes: None;W.Müskens: None;D. Ten Cate: None;B. van den Bemt: AbbVie,
6, Eli Lilly, 5, Novartis, 6, UCB, 6; N. van Herwaarden: Celltrion, 5, Eli Lilly, 5, Novartis, 5; A. den Broeder: abbvie,
5, celltrion, 5, galapagos, 5, gilead, 5, lilly, 5, novartis, 5, Pfizer, 5.

Figure 1. Kaplan-Meier curves showing the drug survival of the two biosimilars. Switching from originator to biosimilar 1 (0.8ml/citrate) (cohort 1)
and from biosimilar 1 to biosimilar 2 (0.4ml/no citrate) (cohort 2) (A). Divided into discontinuation due to adverse events (B) and inefficacy (C).
Abbreviations: CI Confidence Interval.
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Abstract Number: 1390

One-year Real World Evidence Outcomes from the Cohort RADIUS (Real-
world Analysis of Upadacitinib in Rheumatoid Arthritis Patients for
Improved Understanding and Safety)

Luis Gomez-Lechon Quiros1, José Miguel Sequí-Sabater2, Amalia Rueda3, Costas Torrijo Nerea4, Carlos Valera-Ribera5,
Juan Miguel L�opez-G�omez6 and Antonio Alvarez-Cienfuegos7, 1Hospital Francesc de Borja, Valéncia, Spain, 2La Ribera
University Hospital, Rheumatology Department, Gandía, Comunidad Valenciana, Spain, 3Hospital General de Valencia,
VALENCIA, Comunidad Valenciana, Spain, 4Generalitat valenciana, Valencia, Spain, 5Hospital Doctor Peset, Valéncia,
Comunidad Valenciana, Spain, 6Conselleria de Sanitat/Hospital Universitario de Elda, Elda, Comunidad Valenciana,
Spain, 7Conselleria de Sanitat/Hospital de la Vega Baja, Orihuela, Comunidad Valenciana, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is a chronic inflammatory disease that affects the joints and other parts of
the musculoskeletal system. Early diagnosis and initiation of treatment are essential for patients with RA given the potentially
irreversible damage to the joints and the considerable impact on quality of life.

Upadacitinib is an oral reversible JAK inhibitor with greater selectivity for JAK1 over JAK2, JAK3 and TYK2, which has been
approved for the treatment of moderately to severely active RA in adult patients with inadequate response or intolerance to
one or more disease-modifying antirheumatic drugs (DMARDs). Despite its extensive clinical development in RA, few studies
with a significant number of patients reflect efficacy and safety data of the drug in real clinical practice.
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We aim to evaluate the efficacy (DAS28-CRP) and safety of upadacitinib in treating RA in routine clinical practice.

Methods: This is a multicenter, observational and retrospective study that includes the use of Upadacitinib in real clinical
practice. To this end, 202 patients diagnosed with RA according to the EULAR/ACR 2010 criteria are included and followed
up for up to 52 weeks. Five visits were carried out (baseline, 3 months, 6 months, 9 months and 12 months) although when
collecting data according to clinical practice, the data analysis was registered as observed. In addition to disease activity
data, comorbidity, previous treatments, use of Upadacitinib in monotherapy, use of corticosteroids and previous or incident
HZV infection are collected. Association and correlation studies were performed using SPSS v.25.

Results: 202 patients were included, of whom 148 were women, with a mean age of 56.52 years. The rest of baseline char-
acteristics are reflected in Table 1. In 32.18% of patients, upadacitinib was used in monotherapy, while in the rest of the
patients, its use was combined with csDMARDs, mostly with methotrexate (87.63%). We found not statistical differences
between patients who started with monotherapy or had previous bDMARDs regarding drug interrumption (p >0,05).

Three months after starting treatment, 32.64% (63) of the patients were in remission while 19.69% (38) were in low, 41.97%
(81) moderate and 5.7% (11) in high activity. At 6 months after starting treatment, 45.68% (74) of the patients were in remis-
sion while 25.3% (41) were in low, 24.07% (39) in moderate and 4.94% (8) in high activity. At 12 months after starting treat-
ment, of the patients who continued with treatment or for whom a recorded visit was available, 77.2% (105) of patients were
in remission while 11.02% (15) were in low, 11.76% (16) in moderate and none in high activity.

Treatment was suspended in 32.67% (66) of the patients, of which 33.3% (22) were due to primary failure, 34.85% due to
secondary failure, 15.15% (10) due to adverse effect, 13.63% (9) due to the patient’s request and 3.03% (2) for other reason.
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Conclusion: Concording with literature this study demonstrates the drug’s effectiveness, reaching more than half of the
sample at the end of the year with low activity or complete remission, and presenting expected side effects. There are no dif-
ferences in starting with monotherapy or combined bDMARDs regarding drug interrumption.

Disclosure: L. Gomez-Lechon Quiros: None; J. Sequí-Sabater: None; A. Rueda: None; C. Nerea: None; C. Valera-
Ribera: None; J. L�opez-G�omez: None; A. Alvarez-Cienfuegos: None.

Abstract Number: 1391

Possible Mechanistic Pathways of the Effective “Plants for Joints”
Lifestyle and Dietary Intervention for Rheumatoid Arthritis

Carlijn Wagenaar1, M�arcia Pereira2, Sylvio Redanz3, Arne Gessner4, Wendy Walrabenstein5, Martin Kriegel3, Mario
Zaiss6 and Dirkjan van Schaardenburg7, 1Reade Rheumatology Center, Amsterdam, Netherlands, 2University of
Münster, Münster, Germany, 3Institute of Musculoskeletal Medicine, University of Münster, Department of Translational
Rheumatology and Immunology, Münster, Germany, Münster, Germany, 4Friedrich-Alexander-Universität Erlangen-
Nürnberg, Erlangen, Germany, 5Reade Center for Rheumatology and Rehabilitation, Amsterdam, Netherlands,
6Department of Internal Medicine 3, Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-
Nürnberg (FAU) and Universittsklinikum Erlangen, Erlangen, Germany; 2 Deutsches Zentrum für Immuntherapie (DZI),
Erlangen, Germany, 7Amsterdam UMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The 16-week Plants for Joints (PFJ) intervention, consisting of a whole-food plant-based diet,
physical activity, and stress management, significantly reduced 28-joint Disease Activity Score (DAS28) in people with
rheumatoid arthritis (RA) compared to standard care.1,2 The mucosal origins hypothesis suggests RA is triggered at
mucosal sites in genetically predisposed individuals,3 and then transitions to the synovial joints.4 Also, studies indicate
fiber ingestion supports gut barrier health, thereby reducing inflammation.5 This study aims to assess the integrity of
the gut barrier and identify key metabolites, aiming to discover potential mechanistic pathways linking the intervention
to its observed clinical effects.

Methods: Stool and blood samples were collected at baseline and 16 weeks. Fecal albumin and calprotectin levels were
measured by ELISA in all 77 participants. Untargeted metabolomics were performed on plasma samples from 30 partici-
pants with the greatest DAS28 change during the intervention and 10 control group participants with stable DAS28 using
high resolution mass spectrometry coupled to liquid chromatography. Between-group differences at 16-weeks in albumin
and calprotectin were evaluated with linear regression adjusted for baseline values. Within-group differences and correla-
tions with DAS28 were evaluated using the Mann-Whitney U test and Spearman’s Rank Correlation Coefficient, respectively.
Student’s t-test compared log10-transformed signal areas for metabolomic data.

Results:Within the intervention group fecal albumin levels decreased significantly compared to the start (p = 0.027), with no
significant difference between groups at the end of the trial (p = 0.28; Figure 1a). A significant association was found
between the DAS28 fold change and albumin in the intervention group (r = 0.5, p < 0.001; Figure 2a). Fecal calprotectin
was not significantly different between intervention and control groups at 16-weeks (p = 0.95) or within the intervention
group (p = 0.12; Figure 1b). The DAS28 change was not significantly associated with calprotectin in the intervention group
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Figure 1. Data points show individual median values of (a) fecal albumin and (b) fecal calprotectin for all participants taking part in the Plants for
Joints randomized controlled trial, and (c) plasma lenticin and (d) plasma tryptophan in 30 participants with the greatest DAS28 change during
the PFJ intervention and 10 control participants with the most stable DAS28 scores within the trial period. Between group differences at the end
of the intervention were assessed with a linear regression adjusted for baseline values and within group differences were assessed with a Mann
Whitney U test. * = p < 0.05, ** = p < 0.01, ***= p < 0.001

Figure 2. Data points represent the fold change in DAS28 vs. fecal albumin and (b) fecal calprotectin from start to end of the Plants for Joints life-
style intervention, and (c) plasma lenticin and (d) plasma tryptophan in 30 participants with the greatest DAS28 change during the PFJ intervention
and 10 control participants with the most stable DAS28 scores within the trial period. Correlations were tested using Spearman’s rank correlation
coefficient.
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(Figure 2b). The major metabolite increased in the best responders to the intervention was lenticin (log2 fold change 1.32, p <
0.0001; Figure 1c). The best responders also had decreased levels of tryptophan (log2 fold change –0.12, p = 0.03;
Figure 1d). Changes in lenticin and tryptophan were not correlated with changes in DAS28 (Figure 2c,d).

Conclusion: The intervention improved intestinal barrier integrity, measured with fecal albumin, increased lenticin levels and
decreased tryptophan levels. Lenticin is a lentil intake biomarker shown to be protective against LPS-induced inflammation
and osteoclastic differentiation,6,7 while indole, a bacterial-derived tryptophan metabolite, has been linked to experimental
arthritis development.8 These preliminary findings introduce potential mechanistic pathways linking the intervention to its
observed clinical effects, warranting further investigation into gut barrier integrity, microbiome, and metagenomic testing.

References (PMID):

1. 34663431
2. 36617162
3. 30111803
4. 33674813
5. 29902436
6. 28420166
7. 29136954
8. 38113112

Disclosure: C. Wagenaar: Plants for Health B.V., 4; M. Pereira: None; S. Redanz: None; A. Gessner: None;
W. Walrabenstein: Plants for Health B.V., 4; M. Kriegel: AbbVie/Abbott, 5, AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5, Dr. Schär, 5, Eligo Biosciences, 5, Enterome, 5, Genentech, 5, GlaxoSmithKlein(GSK), 5, Maat
Pharma, 5, Merck/MSD, 5, Novartis, 5, Roche, 5, Sanofi, 5;M. Zaiss: None; D. van Schaardenburg: Plants for Health
B.V., 11.

Abstract Number: 1392

Safety and Efficacy of Upadacitinib (UPA) in Japanese Patients with
Rheumatoid Arthritis (RA) and Inadequate Response to Conventional
Synthetic DMARDs: Results Through 5 Years from the SELECT-
SUNRISE Study

Hideto Kameda1, Tsutomu Takeuchi2, Kunihiro Yamaoka3, Motohiro Oribe4, Mitsuhiro Kawano5, Masayuki Yokoyama6,
Yuko Konishi6, Sumi Chonan6, Sara Penn7, Heidi S Camp7 and Yoshiya Tanaka8, 1Toho University, Tokyo, Japan,
2Department of Internal Medicine, Keio University, Tokyo, Tokyo, Japan, 3Kitasato University School of Medicine,
Kanagawa, Japan, 4Oribe Clinic of Rheumatism and Medicine, Oita, Japan, 5Kanazawa Medical University, Ishikawa,
Japan, 6AbbVie GK, Tokyo, Japan, 7AbbVie, North Chicago, IL, 8Department of Internal Medicine, University of
Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate the efficacy and safety of UPA in Japanese RA patients (pts) up to 5 yrs in a long term
extension (LTE)
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of SELECT-SUNRISE.

Methods: Pts who completed the wk12 double-blind period proceeded to a blinded LTE to continue UPA 7.5mg, 15mg or
30mg QD while pts randomized to placebo were switched to 7.5mg, 15mg or 30mg QD. UPA 30mg QD were switched to
15mg QD prior to marketing approval.

Results: Of the 197pts, 187 (95%) completed wk12 and entered LTE. During the LTE, 66 (33.5%) pts discontinued study
drug: due to adverse events (AEs, 21.3%), withdrawal of consent (6.1%), loss to follow-up (0.5%), lack of efficacy (0.5%),
COVID-19 infection or logistic restrictions (0.5% respectively) or other reasons (4.1%). Clinical outcomes improved and
maintained through wk260 as demonstrated by 57%, 45% and 56% achieving CDAI remission with UPA7.5, 15 and
30mg (AO). The incidences rate of serious AEs (n/100 PYS) in UPA 7.5 mg, 15 mg and 30 mg were 7.8, 14.0 and 14.2
and serious infections for 3.5, 4.9, 8.8; HZ for 5.9, 9.8, 11.8; MACE for 0.8, 0.4, 0.5; VTE for 0, 0, 0.5; malignancy for 0.4,
1.2, 0.5, respectively.

Conclusion: Efficacy of UPA was maintained through 5 yrs. The safety profile was consistent with earlier time points and
with an integrated phase3 safety analysis of UPA in RA.

Disclosure: H. Kameda: AbbVie GK, 2, 5, 6, Asahi-Kasei, 2, 5, 6, Boehringer Ingelheim GmbH, 2, 5, 6, Bristol-Myers
Squibb, 2, 6, Chugai, 2, 5, 6, Eisai, 5, Eli Lilly Japan K.K., 2, 6, Janssen K.K., 2, 6, Mitsubishi-Tanabe, 2, 5, 6, Novartis,
2, 6, Pfizer Japan, 2, 6, Sanofi K.K., 2, 6, Taisho, 5, UCB Japan, 2, 6; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6,
Eli Lilly Japan, 2, 6, Gilead, 2, 6, Pfizer Japan, 6;K. Yamaoka: Abbvie GK, 6, Actellion Pharma, 6, Asahi-Kasei, 6, Astel-
las, 6, AYUMI, 6, Boehringer-Ingelheim Japan, 6, Bristol Myers Squibb, 6, Chugai, 6, Daiichi-Sankyo, 6, Eisai Pharma,
6, Eli Lilly, 6, Gilead, 6, GlaxoSmithKlein, 6, Hisamitsu Pharna, 6, Janssen, 6, Japan Tobacco Inc., 6, MDS KK, 6, Mitsu-
bishi-Tanabe, 6, Nippon Kayaku, 6, Nippon Shinyaku, 6, Ono Pharma, 6, Otsuka Pharma, 6, Pfizer, 6, Sanofi K.K.,
6, Takeda, 6; M. Oribe: None; M. Kawano: None; M. Yokoyama: AbbVie, 3; Y. Konishi: AbbVie, 3; S. Chonan: Abb-
Vie, 3; S. Penn: AbbVie, 3; H. Camp: AbbVie, 3; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca,
6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho,
5, 6, UCB, 6.

Abstract Number: 1393

Relationship Between Disease Activity and Adverse Events in
Rheumatoid Arthritis: An Integrated Post Hoc Analysis of Upadacitinib
Phase 3 Trials

Roy Fleischmann1, Zolt�an Szekanecz2, Eduardo Mysler3, Kevin Winthrop4, Kunihiro Yamaoka5, Kirsten Famulla6, Yanna
Song7, Birgit Kovacs7, Sander Strengholt8 and Gerd Burmester9, 1Metroplex Clinical Research Center and University of
Texas Southwestern Medical Center, Dallas, TX, 2University of Debrecen, Debrecen, Hungary, 3Organizacion Medica de
Investigacion, Buenos Aires, AR, Buenos Aires, Argentina, 4School of Medicine, Oregon Health and Science University,
Portland, OR, 5Kitasato University School of Medicine, Sagamihara, Japan, 6AbbVie Deutschland GmbH & Co. KG,
Immunology, North Chicago, 7AbbVie, North Chicago, IL, 8AbbVie Inc., North Chicago, IL, 9Department of Rheumatology
and Clinical Immunology, Charité – Universitätsmedizin Berlin, Berlin, Germany
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Background/Purpose: Patients with RA are at a heightened risk of developing significant adverse events (AEs) such as
MACE, VTE, and serious infectious events (SIE). Limited data are available evaluating whether effective disease control
reduces the risk of AE development. This post hoc analysis assesses the relationship between disease activity and develop-
ment of significant AEs in RA patients treated with the JAK inhibitor upadacitinib (UPA) 15 mg in the SELECT phase
3 program.

Methods: This post hoc analysis of data from six UPA phase 3 trials included patients randomized to UPA 15 mg once daily
and those who switched from placebo, MTX, or adalimumab to UPA 15 mg. Data were analyzed up to�5 years (week 260;
except for data from SELECT-CHOICE, which was analyzed to the final patient visit at 4.2 years [week 216]). All patients who
received at least one dose of UPA 15 mg and had a CDAI score >10 at the time of UPA initiation were included. Cox regres-
sion analysis was performed for each AE of interest using time-dependent variables (CDAI categories or hsCRP per 5 mg/L
increment) along with pre-specified covariates based on the literature (Table 1). CDAI categories were remission (CDAI
≤2.8), low ( >2.8–≤10), moderate ( >10–≤22), or high ( >22) disease activity (LDA, MDA, and HDA, respectively). Analysis
of covariance (ANCOVA) was used to compare the cumulative time-weighted average CDAI between patients with or with-
out AE occurrence. All P values are nominal.

Results: A total of 2623 UPA 15 mg-treated patients were included in this analysis. At 4.2 years, which is the latest date at
which data was available from all 6 trials, 43% (n=723), 40% (n=660), 14% (n=240), and 3% (n=43) were in CDAI remission,
LDA, MDA, and HDA, respectively. Cox regression analysis showed that patients in CDAI HDA had a �5-fold greater likeli-
hood of MACE or VTE than those in remission over a 5-year period (hazard ratios [95% CI]: MACE, 4.5 [1.3, 15.4], P<. 05;
VTE, 5.7 [1.8, 18.2], P<.01) (Figure 1). In addition, patients with active disease trended toward a higher risk of developing
MACE and VTE versus patients in remission. Residual disease activity also significantly increased the probability of develop-
ing SIE, but no relationship was observed for herpes zoster or malignancy. Additionally, 5 mg/L elevation in hsCRP increased
the risk of MACE, VTE, and SIE by 7.1%–7.5% and increased the risk of herpes zoster by 4.4% (Figure 2). In analyses based
on the time-weighted average disease activity, mean CDAI scores were 4.2 units higher in patients who experienced VTE
than those who did not (P<. 05). Comparisons of average CDAI between patients with/without other examined AEs were
not statistically different, although patients with MACE had numerically higher average disease activity than those who did
not (mean CDAI difference: 3.1 units).
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Conclusion: In patients receiving UPA 15 mg in the SELECT RA program, decreased risk of MACE, VTE, and SIE were
observed in patients in remission versus those with high disease activity levels. Overall, our findings support the importance
of remission and inflammation reduction in mitigating the risk of some AEs, although results should be interpreted with cau-
tion due to the limited number of events.

Disclosure: R. Fleischmann: AbbVie, 2, 5, Amgen, 2, 5, Arthrosi, 2, 5, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5,
Boehringer-Ingelheim, 2, 5, Cyxone, 2, 5, Dren Bio, 2, 5, Flexion, 2, 5, Galapagos, 2, 5, Galvani, 2, 5, Genentech, 2, 5,
Gilead, 2, 5, GSK, 2, 5, ImmuneMed, 2, 5, Immunovant, 2, 5, InventisBio, 2, 5, Janssen, 2, 5, Kinska, 2, 5, Lilly, 2, 5,
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Monte Rosa, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Priovant, 2, 5, Recor, 2, 5, Roche, 2, 5, Sanofi-Aventis, 2, 5, Vyne,
2, 5; Z. Szekanecz: AbbVie, 2, Boehringer Ingelheim, 2, Gedeon Richter, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer,
2, 5, Roche, 2; E. Mysler: AbbVie, 2, 5, Alpine Immunology, 2, 5, Amgen, 2, 5, Astra Zeneca, 2, 5, BMS, 2, 5,
GSK, 2, 5, HiBio, 2, 5, Janssen, 2, 2, 5, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sandoz, 2, 5, Sanofi,
2, 5; K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly, 2, Novartis, 2, Pfi-
zer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2; K. Yamaoka: AbbVie, 6, Astellas, 6, BMS, 6, Chugai, 6, GK,
6, Mitsubishi-Tanabe, 6, Pfizer, 6, Takeda, 6; K. Famulla: AbbVie, 3, 11; Y. Song: AbbVie, 3, 11; B. Kovacs: Abb-
Vie, 3, 11; S. Strengholt: AbbVie, 3, 11; G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Galapagos, 2, Lilly, 2, MSD,
2, Pfizer, 2, Sanofi, 2.

Abstract Number: 1394

Nationwide Retrospective Cohort Study on Clinical Outcomes in
Rheumatoid Arthritis Patients Treated with JAK Inhibitors

Yurilu Gonzalez Moret1, Diego Lema2 and Fabian Rodriguez Quinonez3, 1Jefferson Einstein Hospital, Philadelphia, PA,
2Universidad Central de Venezuela, University of Wisconsin, Philadelphia, PA, 3Einstein Medical Center Philadelphia,
Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus kinase inhibitors (JAKi) are a class of disease activity-modifying drugs (DMARDs) that
have quickly established a role in managing rheumatoid arthritis. Inhibition of the JAK/STAT pathway makes them
potent immunosuppressants with comparable efficacy to antibodies and other biologicals. However, this mechanism
of action has been linked to several adverse effects, including infection, bowel perforation, and cardiovascular
events. We investigated the association between JAKi use and major adverse events leveraging the large TriNetX
database.

Methods: This is a nationwide, retrospective study. We used the global, multicenter research network (TriNetX) database
from 89 large healthcare organizations across multiple countries. We included patients over 18 years with RA diagnosed
between January 1, 2020, and June 9, 2024, using ICD-10 and ICD-9 codes. Patients were compared based on the use
of JAKi (tofacitinib or baricitinib or upadacitinib) using 1:1 propensity score matching. Matching accounted for demographics
(age at diagnosis, race, and gender), chronic associated comorbidities, risk factors for bowel perforation (history of peptic
ulcer disease, prior malignancies of the colon, inflammatory bowel disease, diverticulosis), immunosuppressant use and lab-
oratory values at baseline. Outcomes included non-traumatic bowel perforation, general infections, major cardiovascular
events (MACE), and venous thromboembolic events (VTE). Exposure for outcomes was anytime post-index event, excluding
patients with pre-index event outcomes. Risk ratios (RR) with 95% confidence intervals were calculated for each outcome,
with a p-value < 0.05 considered significant.

Results: We identified 21,621 RA patients on JAKi and 493,879 RA patients not on JAKi. The mean age at diagnosis was
57.2 ± 13.7 for patients on JAKi and 61.2 ± 15.3 years for patients not on JAKi. In both groups of RA patients, females
(76.9% and 71.4%) and Caucasians (69.1% and 63.7%) were the most common gender and race, respectively.
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Comorbidities like (hypertension, type 2 diabetes, hyperlipidemia, diverticular disease, and neoplasms of the colon)
were more common in RA patients not on JAKi. Conversely, JAKi users were more frequently obese smokers, had
a higher use of immunosuppressant medications, and higher levels of C-reactive protein (CRP) and rheumatoid factor
(RF) at baseline. After matching, RA patients on JAKi had lower risk of bowel perforation (RR=0.89, CI95% 0.79,
0.99; p=0.04), general infections (RR= 0.93, CI95% 0.88,0.97; p=0.006), and MACE (RR= 0.76, CI95% 0.68,0.85;
p< 0.001) compared to RA patients not on JAKi. No significant risk difference was found in VTE events between
groups.

Conclusion: In this nationwide retrospective study, we found that RA patients on JAKi had reduced risk of bowel perfora-
tion, general infections, and MACE- a surprising finding contrary to most reported literature. While no mechanistic explana-
tion can be determined from our study design, we hypothesize that JAK/STAT inhibition compares favorably to other
immunosuppressants and treatments for patients not on JAKi, including NSAIDs.
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Disclosure: Y. Gonzalez Moret: None; D. Lema: None; F. Rodriguez Quinonez: None.

Abstract Number: 1395

Effects of Butyrate Supplementation in Modulation of Gut Microbiome
and Its Metabolites in New Onset Rheumatoid Arthritis

Rebecca Blank1, Alba Boix-Amoros2, Erin Reilly3, Kevin Bu4, Ian Cunningham5, Renuka Nayak6, Andrew Patterson7,
Jose Clemente4 and Jose Scher8, 1NYU, New York, NY, 2Icahn School of Medicine, New York, NY, 3Penn State, State Park,
PA, 4Icahn School of Medicine at Mount Sinai, New York, NY, 5NYU Langone Health, New York, NY, 6University of
California, San Francisco (UCSF), San Francisco, CA, 7Penn State University, State College, PA, 8New York University
School of Medicine, New York, NY
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Background/Purpose: The gut microbiome and its metabolites are dysregulated in RA and other immune-mediated inflam-
matory diseases. However, the significance of this observation and its implications in pathogenesis and therapeutics is less
understood. We have previously shown that gut microbiome composition can be a predictive marker of MTX responsive-
ness, likely due to microbes’ abilities to metabolize MTX. Short chain fatty acids (SCFAs), microbial fermentation byproducts
of certain gut microbes, are known to improve gut epithelial barrier integrity and to induce regulatory immune responses.
Unsurprisingly, SCFA are found at reduced levels in both murine models of RA and in patients. Further, SCFA butyrate has
been shown to ameliorate inflammatory arthritis in murine models. We therefore hypothesized that butyrate supplementation
may promote favorable gut microbial community variations that can potentially, in turn, improve MTX response in new-onset,
drug-naïve RA patients initiating treatment.

Methods: We designed a proof-of-principle study to determine the effects of butyrate supplementation in new-onset RA
(NORA) patients that fulfilled 2010 ACR/EULAR RA criteria. We evaluated the effects of MTX plus butyrate in NORA (n=17;
1 gm butyrate, 3 times daily) compared to MTX alone (n=19) over 4 months. MTX responders were defined by change in
DAS-28 ESR of > 1.8 at 4 months. Fecal samples were collected at baseline and follow up for 16s rRNA sequencing and
metabolite quantification by 1H NMR spectroscopy. Unpaired-t, paired-t, Wilcox and Fisher’s exact test were performed
as appropriate.

Results:MTX responders in the MTX only group had higher concentration of fecal butyrate than non-responders at baseline
(p=0.045). Fecal butyrate concentration decreased over time in treatment responders in MTX group (p=0.05) whereas buty-
rate concentration remained similar in MTX/butyrate group. Prior to treatment, both MTX and MTX/butyrate groups demon-
strated similar levels of gut bacterial alpha diversity (Shannon index), yet only the MTX/butyrate group demonstrated a
significant increase in alpha diversity by 4 months (p=0.022). LefSe analysis demonstrated increased abundances of Bacter-
oides, Clostridium, and Phascolarctobacterium in responders in the MTX/butyrate group by 4 months. Ten (52.6%) patients
in MTX and 11 (64.7%) in MTX/butyrate group were considered MTX responders by 4 months (p=0.516).

Conclusion: Butyrate supplementation increased gut microbial diversity in NORA patients, an effect not observed in those
treated with MTX alone. Additionally, butyrate led to increased abundance of Bacteroides, which has been implicated in effi-
cacy of MTX treatment (Zhou et al. Front Microbiol. 2022). Intriguingly, butyrate supplementation appeared to have a stabi-
lizing effect on fecal butyrate concentration in responders at 4 months. MTX response was numerically (but not statistically
significantly) greater in MTX/butyrate group. Taken together, these findings suggest that butyrate is capable of modifying
the gut microbiota, which may have potential implications in maximization of MTX effectiveness for new-onset RA. Further
studies on larger cohorts are necessary to validate these findings.

Disclosure: R. Blank: None; A. Boix-Amoros: None; E. Reilly: None; K. Bu: None; I. Cunningham: None; R. Nayak:
None; A. Patterson: None; J. Clemente: None; J. Scher: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Pfizer,
2, 5, UCB, 2.

Abstract Number: 1396

Low CD47 Expression on B Cells, Induces High B Cell Phagocytosis by
Macrophages and Is a Predictive Biomarker of Anti-rituximab Antibodies
and Lower Response in Rheumatoid Arthritis

Samuel Bitoun1, Bineta Ly2, Audrey Paoletti2, Catherine Menier Menier3, Marc Pallardy4, Bernard Maillere5 and Xavier
Mariette6, and ABIRISK consortium, 1Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicetre, France,
2Rheumatology departement, Université Paris Saclay, Inserm UMR 1184,Hopital Bicêtre, APHP, FHU CARE, Le Kremlin
Bicêtre, France, 31 CEA, INRAE, Département Médicaments et Technologies pour la Santé, SIMoS, Université de Paris-
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Saclay, Gif sur Yvette, France, 4Université Paris-Saclay, INSERM, Inflammation Microbiome Immunosurveillance, Orsay,
France, 5CEA, INRAE, Département Médicaments et Technologies pour la Santé, SIMoS, Université de Paris-Saclay, Gif
sur Yvette, France, 6Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France
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Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab (RTX) provides long lasting efficacy in the control of rheumatoid arthritis. Among factors
associated with RTX failure are the occurrence of anti-drug antibodies (ADAb) and incomplete tissular B-cell depletion
occurring in 30% of patients and associated with lower response (Bitoun et al JAMA network open 2023). However, the
underling immunological mechanisms are poorly understood. Since tissular depletion is mainly performed thru antibody
dependent cellular cytotoxicity (ADCC) by macrophages phagocytosis, we focused on CD47 a molecule expressed on all
B-cells that provides a don’t eat me signal to macrophages. We hypothesized that CD47 signaling (don’t eat me signal) from
B-cells to macrophages could diminish RTX efficacy by decreasing B-cell depletion in RA patients.

Methods: RA patients treated with rituximab from the prospective ABIRISK cohort that aimed to identify factors influencing
anti-drug antibodies were included. Flow cytometry analysis was performed at baseline to monitor the levels of CD47 on
B-cells. Response to RTX was defined by good or moderate EULAR response and delta DAS 28 at 6 months. ADAb were

Figure 1: (A) CD47 Mean fluorescence intensity on total B-cells at baseline is compared between responders and non-responder to RTX at
6 months (B) CD47 Mean fluorescence intensity on total B-cells at baseline is compared between anti-drug antibody negative and positive
patients. (C) Delta DAS 28 at six months is compared between anti-drug antibody negative and positive patients.
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measured using a previously published Meso scale discovery-based assay developed for the ABIRISK study. Blood donors
Monocyte derived macrophages (MDM) were obtained after culture with human serum. A phagocytosis assay between
MDM and CFSE-stained B cells with RTX +/- anti-CD47 antibody was performed to investigate the impact of CD47 on
RTX ability to induce ADCC.

Results: CD47 expression on B cells was significantly lower in non-responders to rituximab contrarily to what was expected
(figure 1A). Low CD47 on B cells was associated with presence of ADAb (Fig 1B) and we confirmed that ADAb were asso-
ciated with lower clinical response to RTX at 6 months (Fig 1C).

Since ADAb are associated to low CD47, we hypothesized that ADAb could be favored by increased phagocytosis of
B-cells/RTX complexes leading to presentation of RTX epitopes by macrophages to stimulate anti-RTX T cells and then
anti-RTX B cells and plasma cells.

We confirmed this hypothesis since phagocytosis of B-cells/RTX complexes by monocytes-derived macrophages was
increased in the presence of anti-CD47 and RTX compared to the RTX group alone and to a control IgG group (Figure 2).
This underlined the harmful impact on response to RTX of low CD47 expression on B-cells.

Conclusion: RTXmediated phagocytosis of B-cells by macrophages is increased when CD47 expression is low on target B
cells. But rather than leading to an increased response by increasing B-cell depletion, it is associated with higher levels of
ADAb yielding lower response to RTX in RA patients.

Disclosure: S. Bitoun: Alpha Sigma, 6; B. Ly: None; A. Paoletti: None; C. Menier: None; M. Pallardy: None;
B. Maillere: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2.

Figure 2: Comparison of phagocytosis of CFSE stained donor B cells by monocyte derived macrophages using flow cytometry among total mac-
rophages (CD11b high, CD71 high) in the presence of Control Ig (IvIg), rituximab (RTX) and RTX and anti-CD47.
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Abstract Number: 1397

Temporal Trends in Early Rheumatoid Arthritis (ERA) Patients with
Moderate to Severe Disease Activity: A Multicenter Cohort Study of
Treatment Strategies and Outcomes in Chinese Patients in the
Modern Era

Yafang Deng1, Chen Yu2, Lin Qiao1, Nan Jiang1, Yanhong Wang3, Xinping Tian1, Qian Wang1, Mengtao Li4 and Xiaofeng
Zeng1, 1Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College,
Beijing, China, 2Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical
College, Dong Cheng Qu, China (People’s Republic), 3Department of Epidemiology and Biostatistics, Institute of Basic
Medical Sciences, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China, 4Department of
Rheumatology and Clinical Immunology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing, China 2National Clinical Research Center for Dermatologic and Immunologic
Diseases (NCRC-DID), Ministry of Science & Technology, Beijing, China
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Background/Purpose: In the contemporary era, the continuous update of international rheumatoid arthritis (RA) guidelines
has significantly impacted the diagnosis and management of RA patients in China. The enhanced availability of novel thera-
peutic agents, including biological disease-modifying antirheumatic drugs (bDMARDs) and targeted synthetic disease-
modifying antirheumatic drugs (tsDMARDs), has expanded the range of treatment options for RA. Despite these advance-
ments, a systematic investigation of the current treatment strategies and outcomes among early rheumatoid arthritis (ERA)
patients in China remains lacking.

Fig 1. Temporal trends in initial therapy of ERA patients. (a) Changes of drugs used in initial therapy of early RA patients from 2016 to 2023.
(b) Changes of initial therapeutic regimens of early RA patients from 2016 to 2023. (c) Changes of csDMARDs used in initial therapy of early RA
patients from 2016 to 2023.
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Methods: Data was collected from CREDIT, a comprehensive, multicenter Chinese registry of rheumatoid arthritis (RA),
focusing on the temporal trends of patient conditions, therapeutic strategies, and treatment outcomes among ERA patients
from 2016 to 2023. The study cohort comprised DMARD-naive RA patients with a disease duration of less than one year
and moderate to high disease activity at baseline. We characterized the temporal trends in clinical profiles, therapeutic reg-
imens, and treatment outcomes. Logistic regression analysis was employed to determine the factors that influence the deci-
sion of prescriptions and the achievement of treatment targets.

Results: A total of 2,775 patients were enrolled in the study. The prevalence of conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) usage among ERA patients was 87.9%. 33.8% and 27.0% of the patients were pre-
scribed with glucocorticoids (GCs) and nonsteroidal anti-inflammatory drugs (NSAIDs). 13.3% and 5.9% patients received
bDMARDs and tsDMARDs as their initial treatment (Fig 1a). Within the initial DMARD regimens, the utilization of Methotrexate
(MTX) demonstrated a progressive annual increase, emerging as the predominant DMARD of choice after 2022 (Fig 1b and
1c). After initial therapy, 39.1% of the patients have achieved the therapeutic target to remission or low disease activity (LDA)
(Fig 2a), and older age, higher baseline disease activity, using csDMARD monotherapy other than MTX and using
b/tsDMARDs without csDMARDs combination were identified as factors negatively impacting the attainment of treatment
targets (Fig 2b). Among patients who did not meet the target after the initial csDMARD therapy, up to 20% of them

Fig 2. The result of therapeutic targets achievement and the predictive factors in initial treatment. (a) Changes of disease activity after 6 months ini-
tial therapy. (b) Univariate and multivariate analysis of predictive factors for targe achievement after initial therapy in early RA patients. Center effect
was adjusted as a fixed effect in multivariate analysis.

Fig 3. The therapeutic strategy of second-line treatment. (a) Second-line therapeutic strategies in early RA patients who didn’t achieve the target
after initial csDMARDs therapy. (b) b/tsDMARDs used as escalated therapy in both 2016-2020 and 2020-2023.
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were subsequently prescribed with b/tsDMARDs as escalated regimens (Fig 3a). Janus kinase inhibitors (JAKi), espe-
cially Tofacitinib (TOFA) have risen in prominence, becoming the most frequently utilized class of b/tsDMARDs after
2019 (Fig 3b).

Conclusion: Under the guidance of the international recommendations, the treatment of ERA patients in China have
become more standardized. In addition to clinical characteristics of patients, adherence to guideline-directed therapeutic
regimens emerges as a significant determinant in achieving treatment targets. Increased prevalence of b/tsDMARDs
has benefited more patients in ameliorating the disease.

Disclosure: Y. Deng: None; C. Yu: None; L. Qiao: None; N. Jiang: None; Y. Wang: None; X. Tian: None; Q. Wang:
None; M. Li: None; X. Zeng: None.

Abstract Number: 1398

Difficult to Treat Rheumatoid Arthritis Incidence and Risk Factors in the
Early Arthritis UCLouvain Brussels Cohort

NATALUCCI Francesco1, Clément triaille2, SAPART Emilie3, DIERCKX Stéphanie4, VAN MULLEM Cécile3, de MONTJOYE
Stéphanie3, SOKOLOVA Tatiana3, AVRAMOVSKA Aleksandra3 and DUREZ Patrick3, 1Sapienza University of Roma,
Rheumatology, Department of Clinical, Internistic, Anesthesiological and cardiovascular sciences, Roma, Italy, 2Pôle de
pathologies rhumatismales systémiques et inflammatoires, Institut de Recherche Expérimentale et Clinique, Université
catholique de Louvain, Brussels, Belgium, Brussels, Belgium, 3Cliniques Universitaires Saint-Luc – Université catholique
de Louvain (UCLouvain) – Institut de Recherche Expérimentale et Clinique (IREC), Rheumatology, Brussels, Belgium,
4Cliniques Universitaires Saint-Luc – Université catholique de Louvain (UCLouvain) – Institut de Recherche
Expérimentale et Clinique (IREC), Rheumatology, Bruxelles, Belgium

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Over the past decades, the treatment of Rheumatoid Arthritis (RA) has significantly improved, mak-
ing accessible therapeutic goals such as clinical and structural remission. However, a substantial number of patients show
resistance to several drugs. These patients have been recently included in the definition of Difficult-to-treat (D2T) patients
(1). As a new definition, research is now focusing on determining which factors may influence the resistance to multiple
mechanisms of action, including patients’ intrinsic characteristics.

To identify any baseline clinical features and disease characteristics associated with a D2T phenotype in a large cohort of
early RA (ERA). Moreover, in a five-year follow-up, we compared the disease and treatment-related comorbidities between
the D2T and the non-D2T cohorts.

Methods: We performed a retrospective analysis recording clinical and laboratory data (TJC, SJC, C-Reactive Protein),
patients-reported outcome (VAS, HAQ), and disease activity composite indexes (DAS28, SDAI, CDAI). Clinical data were
collected for each ERA patient naïve to DMARD and fulfilling the ACR/EULAR 2010 classification criteria at baseline and after
6, 12, 36, and 60 months. D2T and non-D2T cohort features were compared. A logistic multivariate regression analysis was
performed to confirm discriminant variables in the univariate analysis.
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Results: We included 391 ERA patients [F/M 109/282, median age 48.2 years IQR (21.26)]; In a five-year follow-up,
42 patients matched the definition of D2T. When comparing D2T and non-D2T patients (Table 1A) the formers were charac-
terized by a higher seropositivity rate for Rheumatoid Factor and ACPA (82.9% versus 63.6%; p=0.01 and 85.4% versus %
66.4; p=0.01), significantly higher baseline bone erosions (70.7% versus % 46; p=0.003) and higher baseline disease activity
assessed with SDAI [31.7 (IQR 30.2) versus 24.7 (IQR 19.8); p=0.02] and CDAI [27.8 (IQR 27.2) versus 22.15 (IQR 17.9);
p=0.04]. No other baseline features differed between the two groups for all the items (TJC, SJC, DAS28, SDAI, and CDAI,
CRP) except for TJC44 [12 (17.25) versus 10(12); p=0.02] (Table 1). Discriminant variables were included in a multivariate

Table 1. A) Baseline Disease Features; B) 5- Years Follow-up comorbidities Legend: TJC28/44= Tender Joint Count 28/44; SJC28/44= Swollen
Joint Count 28/44; CRP= C-Reactive Protein; HAQ=Health Assessment Questionnaire; DAS28=Disease Activity Score 28; CDAI= Clinical Disease
Activity Index; SDAI= Serological Disease Activity Index; ACPA= anti-Citrullinated Protein Antibodies; RF= Rheumatoid Factor

Figure 1. Disease Activity in D2T versus No-D2T Cohort up to 5 years of follow-up
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logistic regression analysis. Baseline erosions (Y/N) were confirmed as independent predictors of evolution toward a
D2T phenotype [OR 2.2 (CI 1.04 - 5.2); p=0.04]. During the follow-up, disease activity (DAS28, CDAI, SDAI) was con-
sistently higher in the D2T group (Figure 1A-C) during all the observation time. After five years of follow-up (Table 1B),
D2T patients more commonly suffered from infections (51.2% versus 27.5%; p=0.0015), and osteoporosis (25% versus
8.1%; p=0.005) and were exposed to a higher cumulative dose of glucocorticoids > 1 gram (52.5% versus 35.5%;
p=0.035).

Conclusion: Our results suggest that patients characterized by baseline disease features including seropositivity (RF and/or
ACPA), baseline bone erosions, and disease activity are more prone to evolve into a D2T-RA. In a five-year follow-up, D2T
patients received higher GC doses and more commonly developed diseases and iatrogenic-related comorbidities such as
osteoporosis and infections.

Disclosure: N. Francesco: None; C. triaille: None; S. Emilie: None; D. Stéphanie: None; V. Cécile: None;
d. Stéphanie: None; S. Tatiana: None; A. Aleksandra: None; D. Patrick: None.

Abstract Number: 1399

A First-in-Human Clinical Trial Evaluating the Safety and
Pharmacokinetics of SOL-116, a Novel Humanized Monoclonal Antibody
Targeting Bile Salt-Stimulated Lipase for the Treatment of RA

Karin Franck-Larsson1, Susanne Lindquist2, Agneta Wennerholm3, Johan Kolmert4, Maria Wanderoy3 and Olle
Hernell2, 1Lipum AB, Uppsala, Sweden, 2Lipum AB; Department of Clinical Sciences, Pediatrics, Umeå University, Umeå,
Sweden, 3Lipum AB, Stockholm, Sweden, 4Lipum AB; Unit of Integrative Metabolomics, Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Bile Salt-Stimulated Lipase (BSSL) is a lipolytic enzyme secreted by the lactating mammary gland
and exocrine pancreas. Elevated plasma levels of BSSL have been associated with disease activity in patients with RA,
JIA and PsA, indicating that it may have a role in inflammation. This hypothesis has been verified in rodent arthritis models
including BSSL knockout mice.

SOL-116 is a humanized monoclonal antibody against BSSL, currently in early clinical development for the treatment of
RA. SOL-116 blocks BSSL-monocyte interaction thereby preventing the migration of inflammatory cells. Here we report
results from a randomized, double-blind, placebo-controlled, first-in-human clinical trial of single and multiple doses of
SOL-116 in 3 parts.

Methods: In the single ascending dose (SAD) part, 40 adult healthy subjects were randomized to receive SOL-116 or
matching placebo (3:1), administered as SC injection in 5 cohorts. Each dose escalation was preceded by a blinded
safety assessment and interim pharmacokinetic (PK) analysis by a safety review committee. In the multiple dosing
(MD) part, a single cohort of 8 adult, healthy subjects received 4 doses of SOL-116 or matching placebo (3:1), 4 weeks
apart.
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The primary endpoint was safety and tolerability of SOL-116; secondary endpoints were PK parameters and markers of
immunogenicity. Exploratory endpoints included pre- and post-dose plasma BSSL concentration and inflammatory
cytokines.

The study also includes a cohort in which RA patients receive a single dose of SOL-116 or matching placebo (ongoing).

All 3 parts of the trial included a follow up 90 days after the last dose.

Results: Five SAD cohorts of 8 healthy subjects successfully completed the study, receiving single doses of 0.075, 0.225,
0.675, 2.025 and 6.075 mg/kg SOL-116, respectively (n=30), or placebo (n=10).

SOL-116 was well tolerated across all 5 SAD cohorts. No SAEs were reported, and AEs were mostly mild and transient. Only
8/36 AEs reported by 30 subjects receiving SOL-116 were deemed possibly related to SOL-116 (Table 1).

The PK profile of SOL-116 in the SAD cohorts was favorable and consistent with preclinical results. Serum SOL-116 expo-
sure was approximately dose-proportional across the SAD cohorts, with the maximum dose of 6.075 mg/kg resulting in a
Cmax of 34.1 μg/mL (Figure 1). Mean Tmax ranged from 5 to 9 days with a mean terminal elimination half-life of approximately
20 days. In subjects receiving SOL-116, BSSL plasma levels were essentially undetectable from day 3 after SOL-116
administration until day 90 post-dose (Figure 2).

In the MD part, a single cohort of 8 healthy subjects each received 4 SC doses of 3.0 mg/kg SOL-116 (n=6) or placebo (n=2),
4 weeks apart. Subjects had few AES and there were no SAEs in subjects administered SOL-116. The PK parameters in the
MD part were consistent with the SAD part. A linear dose versus systemic exposure relationship was observed.

Table 1. AE summary, SAD part. a. Comprising pain at injection site, hematoma at injection site, and redness at injection site.
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Conclusion: SOL-116 was well tolerated, with robust and predictable PK and no induction of ADAs following single and
multiple dosing in healthy subjects. Single doses of SOL-116 effectively eliminated circulating BSSL. These findings strongly
support the continued clinical development of SOL-116.

Disclosure: K. Franck-Larsson: Lipum AB, 2; S. Lindquist: Lipum AB, 3, 8, 10; A. Wennerholm: Lipum AB, 2, 11;
J. Kolmert: Lipum AB, 2, 11; M. Wanderoy: Lipum AB, 2; O. Hernell: LIpum AB, 2, 4, 8, 10, 11.

Abstract Number: 1400

Disease Modifying Anti-rheumatic Drug Use and Association with
Survival in Patients with Rheumatoid Arthritis and Newly Diagnosed
Lung Cancer

Varun Nandakumar1, Aaron Baraff2, Alexander Peterson2, Nicholas Smith3, Jennifer Barton4, Ann O’Hare2, Christopher
Li5, Noel Weiss3 and Namrata Singh6, 1AIIMS, New Delhi, Delhi, India, 2VA PUGET SOUND SEATTLE, Seattle, WA,
3University of Washington, Seattle, WA, 4VA Portland Health Care System/OHSU, Portland, OR, 5University of
Washington, Seattle, 6University of Washington, Bellevue, WA

Figure 1. Mean SOL-116 concentrations over time in 5 SAD cohorts.

Figure 2. Free BSSL in plasma was determined in 288 samples from cohorts 1, 3 and 5. At the pre-dose time point, 13 of 24 subjects had detect-
able plasma BSSL concentrations.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite the significant therapeutic benefits of various disease modifying anti-rheumatic drugs
(DMARDs) in RA, concerns remain regarding their safety, particularly their potential impact on cancer risk and outcomes.
RA itself is associated with an increased risk of certain malignancies, including lung cancer, which is a leading cause of
cancer-related mortality worldwide. Very little is known regarding use of DMARDs after lung cancer diagnosis and their asso-
ciation with mortality in patients with RA. We aimed to evaluate the association between duration of DMARD use post-lung
cancer diagnosis in patients with RA and mortality at 1 year.

Methods: This retrospective cohort study utilized data from the national Veterans Affairs (VA) Corporate Data Warehouse
(CDW), from 2002 to 2022. Patients with RA were identified using □2 International Classification of Disease (ICD) codes
within 7-365 days, accompanied by DMARD prescription fill within 1 year. Patients who developed lung cancer during follow
up using data from the VA Oncology Raw Domain were identified. Patients were excluded if they had a lung cancer diagnosis
recorded prior to (prevalent cancer) or within 6 months of RA diagnosis (likely paraneoplastic arthritis). Main exposure was
duration of DMARD use, categorized as 0-3 months, 3-6 months and >6months use. To avoid immortal time bias, DMARD
use was characterized as a time-varying exposure. The primary outcome was one-year mortality following lung cancer diag-
nosis. Demographic and clinical characteristics, including age, sex, marital status, race, ethnicity, region, rurality,

Table 1. Baseline Characteristics of patients with RA and Lung cancer stratified by 1-year mortality.
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tobacco use, cancer stage (AJCC), and histology type, were recorded. Kaplan-Meier survival analysis was used to
compare survival rates among the three groups. Cox proportional hazards models were performed adjusting for above
confounders.

Results:We identified 1,456 patients with RA and incident lung cancer. The one-year mortality rate was 48.1% (700/1,456).
The cohort had a mean age of 70 years, predominantly male (96.2%), and mostly white (79.5%) (Table 1). Tobacco use was
prevalent, with 38.4% being current smokers, and 12.6% former smokers.

Unadjusted hazard ratios (HR) for use of a DMARD begun within the first-year post lung cancer diagnosis showed a trend
towards reduced mortality risk with longer duration of use: 1.19 (95% CI: 0.98, 1.45) for 0-3 months, 1.06 (95% CI: 0.83,
1.36) for 3-6 months, and 0.78 (95% CI: 0.59, 1.03) for 6+ months. Adjusted hazard ratios showed similar trends: HR for
0-3 months use 1.09 (95% CI 0.90, 1.32) and for 6+ months use was 1.10 (95% CI 0.82, 1.48), although they were not sta-
tistically significant (Figure 1).

Conclusion: Use of DMARDs for RA post lung cancer diagnosis was not associated with increased mortality in our study.
Further studies are necessary to confirm these results as well as evaluate associations with longer-term mortality. These
results can help guide point-of-care discussions in clinical practice.

Disclosure: V. Nandakumar: None; A. Baraff: None; A. Peterson: None; N. Smith: None; J. Barton: None;
A. O’Hare: None; C. Li: None; N. Weiss: None; N. Singh: None.

Abstract Number: 1401

Risk of Malignancy with TNF-α Inhibitors in Patients with Rheumatoid
Arthritis

Omair Khan1, Syed Mujtaba Baqir2, Azka Naeem2, Muhammad Hashim khan2, Tharun Shyam2, Kseniya Slobodyanyuk3

and Anastasia Slobodnick4, 1Maimonides Medical Center, Council Bluffs, IA, 2Maimonides Medical Center, Brooklyn, NY,
3Maimonides Medical Center, Manhattan, NY, 4Northwell, Staten Island, NY

Figure 1. Hazard Ratio estimates (adjusted) for the association between duration of DMARD use and one-year mortality after lung cancer diagnosis
in rheumatoid arthritis.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is associated with various comorbidities and complications among which
cancer has been highlighted in literature. This cancer risk has been attributed to the disease process of RA as well as to
DMARDs such as methotrexate, and biologics such as TNF-α inhibitors. Our objective was to perform a systematic review
and meta-analysis of randomized controlled trials and observational studies to assess possible risk of cancer in patients with
RA on TNF-α inhibitors, compared to patients not exposed to TNF-α inhibitors.

Methods:We systematically searched Medline, Embase, Clinicaltrials.gov and Cochrane electronic databases, from incep-
tion of each database to 1st November 2022 (Figure 1). The studies included in the meta-analysis were randomized clinical
trials (RCTs) and observational studies that evaluated a TNF-α inhibitor (adalimumab, certolizumab pegol, etanercept, golim-
umab, or infliximab) as treatment for adults ( >18 years of age) with RA and reported cancer occurrence during the study
period. All doses of TNF-α inhibitors were included, as well as patients on concomitant conventional DMARDs. Risk of bias
was assessed using the Revised Cochrane risk-of-bias tool (RoB 2.0) for RCTs, whereas quality of the observational studies
was assessed using the Newcastle Ottawa scale (NOS). Each study was evaluated for risk of bias by two separate
reviewers, and a third reviewer adjudicated the results for studies where there was disagreement in the risk of bias assess-
ment. Random effects model was employed when the number of studies was greater than 10. Between-study heterogene-
ity was assessed using I2 statistics. Publication bias was assessed using the Eggers p-value. Odds ratio (OR) of risk of
cancer with TNF inhibitors along with their 95% confidence interval (CI) was calculated using SPSS.

Figure 1: Flow chart describing systematic search and study selection process.
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Results: 65 studies (12 RCT and 43 observational studies) met the inclusion criteria, out of which 46 studies were eligible for
the meta-analysis. Remaining 19 studies had to be excluded from the meta-analysis as they were single-arm studies and
hence lacked a control group. One RCT was excluded from the final analysis due to a concern of bias. The included studies
had a total of 420697 patients with RA on TNF-α inhibitors, with a total of 10,329 reported cancers. Mean patient age was
55.9 years, with duration of follow up ranging from 16 weeks to 9 years. Etanercept and Adalimumab were the most fre-
quently studied TNF-α inhibitors. Figure 2 shows that patients with RA being treated with TNF-α inhibitors had a significantly
increased risk of cancer overall, compared to those on non-TNF-α inhibitors (OR 1.32, 95% CI 1.14 to 1.54; p< 0.001;
I2=0.95). Subgroup analysis comparing patients on either Etanercept (OR 1.37, 95% CI 1.26 to 1.50; p< 0.001; I2=0.71)
or Adalimumab (OR 1.46, 95% CI 1.29 to 1.66; p< 0.001; I2=0.67) versus those on non- TNF-α inhibitors also showed a sta-
tistically significant increase in the risk of cancer.

Conclusion: Our study shows that patients with RA on TNF-α inhibitors are at an increased risk of cancer compared to
those on non- TNF-α inhibitors which includes both conventional and other biological DMARDs.

Figure 2: Forest plot, result of meta-analysis from 45 studies with reported overall OR and 95% CI. Abbreviations: OR, odds ratio; CI, confidence
interval
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Disclosure: O. Khan: None; S. Baqir: None; A. Naeem: None; M. khan: None; T. Shyam: None; K. Slobodyanyuk:
None; A. Slobodnick: None.

Abstract Number: 1402

Addressing Unmet Needs in Cannabis and Hemp by Improving
Knowledge and Data Collection

Jahan Marcu1, Philip Molloy2, Kayla Pray3 and Teresa Simon4, 1Marcu Enterprises/ Physicians Research Center, Jersey
City, NJ, 2Physicians Research Center,LLC, Carver, MA, 3Physicians Research Center,LLC, Farmingdale, NJ, 4Physicians
Research Center,LLC, Toms River, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Research Methodology Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cannabis and its derivatives are increasingly integrated into treatments for rheumatic diseases, yet
there is a significant lack of evidence and systematic data collection regarding their use and impact. As the prevalence and
diversity of cannabinoid-containing products rise globally, gathering useful Real-World Data (RWD) becomes increasingly com-
plex. The National Institute on Drug Abuse (NIDA) has emphasized the urgent need for harmonizing data collection. Addition-
ally, Health Care Professionals (HCPs) often hesitate to record cannabis use data due to perceived legal challenges. This lack
of systematic learning and documentation hinders understanding of the benefits, risks, and potential Drug-Drug Interactions
(DDIs) associated with these products, which is crucial for informed healthcare decisions in rheumatic disease management.
This abstract addresses the unmet educational needs and improve HCPs’ knowledge, attitudes (K/A), and data collection
practices related to Cannabis and Cannabis-Derived Products (CCDP), including hemp and hemp-derived products.

Methods: We conducted a preliminary survey with HCPs, evaluating their K/A of CCDPs through a 40-question survey.
Building on these insights, we developed a pilot study that included an updated K/A survey integrated with the Cerium edu-
cational platform. The Cerium platform features four educational modules, blogs, a virtual journal club, and discussions on
patient-reported outcomes (PROs). Budsinfo, a systematic data collection tool, was integrated to report and analyze real-
time outcomes related to CCDP use from participating HCPs. Follow-up surveys and discussions are conducted at virtual
monthly meetings to ensure continuous learning and adaptation.

Results: Preliminary findings show that 90.9% of HCPs are open to using tools to assess patients’ cannabis experiences.
However, 57.89% found the use of a self-reported Substances Use Scale App "Not applicable," indicating barriers such
as lack of access to technology and training. Additionally, 63.16% found encouraging patients to use an adverse effect
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reporting tool "Not applicable,” highlighting systemic barriers in patient engagement. Most HCPs rely on news and social
media for cannabis information, while preferring lectures and medical journals for other new medications. Notably, over
57% of respondents reported a lack of confidence in their out current knowledge of cannabinoid molecules, underscoring
the need for enhanced education and systematic data collection. And over 47% responded “not applicable” to the question,
“How would you react if a patient asks you about using medical marijuana?”

Conclusion: Budsinfo and Cerium constitute a potentially comprehensive solution to bridge critical gaps in adverse event
reporting and promote data-driven decision-making for regulatory agencies, HCPs, and the public. This holistic approach,
combining real-time data collection with dedicated educational resources, contributes to enhanced product safety under-
standing and consumer health in rapidly evolving markets. By implementing these tools, we can better support healthcare
providers, ultimately improving patient care and outcomes.

Disclosure: J. Marcu: None; P. Molloy: None; K. Pray: None; T. Simon: Bristol-Myers Squibb(BMS), 2, Janssen, 2.

Abstract Number: 1403

Development, Validation and Clinical Use of Health-Related Behaviour
Health Fitness Questionnaire (HR-BHF) in Indian (Asian) Subjects
Attending a Community Rheumatology Center

MANJIT SALUJA1 and ARVIND CHOPRA2, 1CENTER FOR RHEUMATIC DISESAES, Pune, Maharashtra, India, 2CENTER FOR
RHEUMATIC DISEASES, Pune, Maharashtra, India

HCP Questionnaire: Please scan to contribute to this research.

Adverse Effect Tool
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Research Methodology Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Our patients often express concerns related to ‘wellbeing’ that are not routinely attended during
standard care (including QOL). Alternatively, these concerns are important components of holistic care systems. Wellbeing
is a multidimensional complex construct. We present some important aspects of a novel indigenous clinically oriented ques-
tionnaire (HR-BHF) developed by us to assess wellbeing and enrich patient assessment and satisfaction in our practice.

Methods: Trained paramedics recorded concerns (ad verbatim) of wellbeing (construct of interest) volunteered by patients
(chronic RA); 20 most frequent individual items shortlisted (Oct-Dec 2019). A suitable expert committee finalized 9 items (see
below) by a standard consensus approach for inclusion in the self-reported HR-BHF. They approved introductory explana-
tory note and standard translations. They reviewed pilot testing (Feb-April 2020) in 103 RA patients and 300 healthy unre-
lated subjects (HC) and few corrections were made to improve comprehension and administration (HR-BHF, CRD, Pune
2020 version). The face and content validity of HR-BHF was also endorsed. Each item response was marked (j) on a stan-
dard 0-100 mm VAS (horizontal, no interval mark); 100 being the best outcome for general health, energy, bowel, happiness
and appetite and 0 (reverse scoring ) indicate the best outcome for anxiety, fatigue, stress and sleep. In the final score (opti-
mum 900), reverse score was adjusted (ascendency towards 100). Further validation (Jan 2023-May 2024) was carried out
in 2 clinic based prospective cohorts (C) of RA patients- RAC1[ 68 subjects, mean age 53 years ( ± 10.4 SD] and RAC 2 [
209 subjects, mean age 53.6 years (±10.6 SD), 185 women; mean DAS 28 ESR 3.79 (± 1.29 SD), mean total HAQ score
4.12 (± 3.12 SD]. All study subjects were volunteers (oral consent) and selected in no particular order; RA was on regular
standard treatment. Standard statistics (including reliability and validity) carried out on MS Excel data sheets (significant
P< 0.05).

Results: (1) Pilot testing: 82% subjects and 92% respectively reported ‘no difficulty’ (understanding) and ‘useful/very useful’
(medical care). Mean item scores (mm) were higher in HC (p< 0.05); see Figure below (HC and RA groups, reverse score not
adjusted). (2) RAC 1: HR-BHF score -Cronbach’ s Alfa- 0.65(test), 0.80 (retest 36-48 hours later);Intraclass Coeficient-0.81
(generalizability limited to trained personnel) (3) RAC 2: Cronbach’ s Alfa- 0.69; Correlation (r):Correlation matrix/item score
shown below. Several ‘r’ was moderate and significant including HR-BHF total & DAS 28 ESR/HAQ; Multivariable linear

HR BHF CORRELATION MATRIX I
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regression: 48% variation in GH explained by other HR-BHF items, Age, DAS and HAQ, Significant predictors-fatigue,
energy, sleep, DAS, HAQ (4) Change/effect size (HR-BHF) over time will be presented (5) Limitations-single centre, floor/
ceiling effect, multidimensional (overlap) and limited items (wellbeing), COVID pandemic influence (pilot testing).

Conclusion: HR-BHF was a reliable and valid measure of general wellbeing in RA in our setting. It may augment value-based
patient care. Further research is required to show its potential universal generic use in health and disease.

Disclosure: M. SALUJA: None; A. CHOPRA: None.

Abstract Number: 1404

Modeling Diversity in Systemic Lupus Erythematosus (SLE) Clinical Trials
Using Real-world Data (RWD) Sources

Andrew Bevan1 and Nora Carroll2, 1Integrated Project Solutions, PPD, part of Thermo Fisher Scientific, Cambridge,
United Kingdom, 2Cardiovascular and General Medicine, Thermo Fisher Scientific, Athlone, Ireland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Research Methodology Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The FDA places emphasis on studying clinically relevant trial populations but does not address how
these might be defined. SLE disproportionately affects women and people of African descent. A marked underrepresenta-
tion of people of African descent in lupus nephritis clinical trials has been reported, but this has not been investigated in
SLE more broadly. The study aims to compare the demographics of individuals with SLE from 2 distinct RWD sources with
completed North America (NA)-only SLE trials and propose statistical parameters for cohort sizes to support trial planning.

Methods: Data were evaluated from the TriNetX Analytics Network containing electronic health records (EHRs) from >150
million individuals in the US. Demographics (gender, race, ethnicity) were assessed for living individuals with an ICD-
10-CM code M32.9 SLE in the last 5 years that had received healthcare services. Published data from the US Centers for

HR BHF PILOT TESTING-MEAN ITEM SCORES
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Disease Control and Prevention (CDC) National Lupus Registries were also evaluated. Binomial confidence intervals were
calculated for demographic cohorts from each data source. Data were compared to average proportions of the same
cohorts from completed industry-sponsored, NA-only, SLE trials reported in clinicaltrials.gov.

Results: RWD Sources: EHR - 154,760 individuals met eligibility (87.0% Female, 9.5% Male, 3.4% Unknown Gender,
55.8% White, 25.6% Black or African American [BAM], 3.1% Asian, 15.4% Other/Unknown Race, 9.6% Hispanic/Latino
[HL]). Registries - 204,295 individuals were estimated as living with SLE in the US in 2018 (90.2% Female, 9.8% Male,
59.5% White, 31.1% BAM, 5.8% Asian, 3.5% Other Race, 20.9% HL).

Clinical Trials: Data from 10 trials were analyzed (1190 subjects [M = 119, SD = 127]). Gender was reported for 10 (93.1%
Female, 6.9% Male). Race was reported for 9 (1160 subjects [M = 129, SD = 130], 52.4% White, 40.7% BAM, 1.8% Asian,
5.1% Other/Unknown. Ethnicity was reported for 3 (142 subjects [M = 47, SD = 12]), 20% HL.

Cohort Modelling: Based on an analysis of binomial confidence intervals, a hypothetical NA SLE trial of 100 subjects
would be statistically representative (p <. 05) of the EHR-derived SLE population if it included a range of 80-94
Females, 4-15 Males, 46-66 White, 17-34 BAM and 4-15 HL patients. The same trial would be representative of the
registry-derived population if it included a range of 84-96 Female, 4-16 Male, 50-69 White, 22-40 BAM and 13-29
HL patients.

Conclusion: Registries and large EHR databases are potential data sources for the rapid identification of “real world” demo-
graphics and the development of diversity plans for clinical trials. However, the SLE registry-derived model would necessi-
tate a higher range of BAM and HL patients vs. EHR. Both methods have their advantages and limitations. EHR data was
obtained in “real-time”, but was restricted to administrative codes. The registry-derived population may be considered more
clinically representative of US SLE patients, but are estimates �5 years old. Notably, our data shows a higher proportion of
BAM patients in NA-only SLE trials compared to EHR and registry-derived populations. The proportion of HL trial patients
was consistent with the registry data, but higher than the EHR-derived model.

Disclosure: A. Bevan: Thermo Fisher Scientific, 3, 11, 11; N. Carroll: Thermo Fisher Scientific, 3, 11.

Abstract Number: 1405

Perceived Healthcare Discrimination Among Individuals with
Musculoskeletal Conditions: A Retrospective Cross-Sectional Analysis

Titilayo Adeniran1, Bertilia Trieu2, Sandra Goldsmith1 and Laura Robbins1, 1Hospital for Special Surgery (HSS), New
York, NY, 2Hospital for Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Research Methodology Poster – ARP
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Musculoskeletal conditions, including osteoarthritis (OA), osteoporosis (OP), rheumatoid arthritis
(RA), and chronic pain, significantly burden individuals’ health and well-being. These conditions often lead to physical disabil-
ities, reduced quality of life, and substantial healthcare costs. Despite their prevalence and impact, individuals with these
conditions frequently face healthcare discrimination, exacerbating their conditions and hindering access to appropriate care.
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This study aims to understand the extent and nature of health discrimination among those with musculoskeletal conditions
using a retrospective cross-sectional design focused on secondary data analysis from a 2022 community survey conducted
by Hospital for Special Surgery (HSS).

Methods: The study sample comprises 18,248 participants >18 years, residing in New York, New Jersey and Flor-
ida. The research aimed to assess if there is a difference in the perceived level of healthcare discrimination experi-
enced by individuals with OA, RA, chronic pain, and OP compared to those without these conditions. A
multivariable linear regression was employed to analyze the relationship between perceived discrimination (dependent
variable) and multiple independent variables, including the presence of OA, RA, OP, chronic pain, and demographic
factors. Statistical significance was assessed using a two-sided test with a p-value threshold of < 0.05. Data were
analyzed using SPSS.

Results: The analysis revealed significant associations between perceived healthcare discrimination and musculoskeletal
conditions. OA was associated with a slight increase in perceived discrimination (OR: 1.04, p=0.140), while RA showed a
statistically significant effect (OR: 1.39, p< 0.001). OP was also significant (OR: 1.13, p=0.002), and chronic pain had the
highest association (OR: 1.36, p< 0.001). Age negatively correlated with perceived discrimination (OR: 0.97, p< 0.001), indi-
cating younger individuals reported higher discrimination. Gender was positively associated (OR: 1.07, p=0.003), and being
Hispanic was linked to lower perceived discrimination (OR: 0.82, p< 0.001). Race also influenced outcomes, with non-White
individuals reporting lower discrimination (OR: 0.95, p< 0.001).

Conclusion: The findings reveal that patients with RA and chronic pain experience higher levels of perceived health-
care discrimination compared to those without these conditions. OP was also significantly associated with higher per-
ceived discrimination, though to a lesser extent. Age, gender, and ethnicity also play crucial roles, indicating that
younger patients and females feel more discriminated against. These results align with existing literature indicating
that patients with musculoskeletal conditions often face biases and stigmatization, which can hinder their access to
appropriate care and exacerbate their health issues. The study emphasizes the need for targeted interventions to
address these disparities. Improving provider awareness and enhancing training programs are crucial steps toward
reducing discrimination and ensuring equitable care for all patients, particularly those with chronic musculoskeletal
conditions.

Disclosure: T. Adeniran: None; B. Trieu: None; S. Goldsmith: None; L. Robbins: None.

Abstract Number: 1406

Development and Functional Characterization of Salivary Gland
Organoids to Investigate Sjögren’s Disease

Negaar Goudarzi1, Loïc Meudec2, Juliette Pascaud2, Fanny Jaulin3, Quentin Pascal4, Thierry Lazure5, Sacha E Silva
Saffar2, Xavier Mariette6 and Gaetane Nocturne6, 1University Paris-Saclay, Le Kremlin Bicêtre, France, 2University Paris
Saclay, Le Kremlin Bicetre, France, 3Institut Gustave Roussy, Villejuif, France, 4CEA, Fontenay aux roses, France, 5APHP.
Université Paris-Saclay, Hôpital Bicêtre, Anatomie et cytologie pathologiques, Paris, France, 6Service de Rhumatologie,
Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Sjögren’s disease (SjD) is a systemic autoimmune disease that manifests as glandular dryness and
systemic symptoms. Salivary gland epithelial cells (SGEC) are pivotal in SjD pathogenesis, being both targets and active
actors via interactions with immune cells. Current in vitro models fail to capture salivary glands complexity, underlining the
need for innovative models that replicate epithelium/immune cell interactions.

Our objectives consisted of three axes: first, to develop and characterize differentiated salivary gland organoids (DSGO) from
minor salivary gland biopsies (MSGB) of SjD and controls; second, to validate the DSGO functionality and establish analytical
readouts to measure it; and third, to assess drug efficacy on DSGO.

Methods: We included SjD patients meeting the ACR/EULAR 2016 criteria, along with controls exhibiting sicca syndrome
without autoimmune conditions. MSGBs were dissociated, then enclosed in an extracellular matrix (ECM), and cultured in
expansion phase for organoid formation. Organoids were regularly passaged before transitioning to differentiation phase
in ECM. Eventually, using ultra-low attachment 96 well plates yielded distinct differentiated organoids.

SGECmarkers were examined by immunohistochemistry and RT-qPCR post-differentiation, and RNAseq analysis was per-
formed. Further, swelling assay was conducted to analyze organoid functionality, enabling response measurements via live-
cell imaging.

Results: We included 11 SjD patients and 17 controls. In both groups, organoid formation and differentiation were
observed, with an average culture period of 3.5 ± 1.7 months (Figure 1A-B). DSGOs showed highly differentiated aspects,
featuring acinar-like structures, and branching (Figure 1C).

We then characterized the DSGOs, they exhibited ductal markers (CK5/CK7) and acinar markers (AQP5, α-amylase) (-
Figure 1D-F).
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We evaluated the swelling capacity by exposing DSGOs to pilocarpine, a cholinergic agonist. Induced swelling ability notably
increased in DSGOs indicating their capacity for secretory activities. Swelling capacity was reduced in SjD organoids, mirror-
ing the disease phenotype (Figure 2C).

Through RNAseq, we noted that DGSOs from SjD display a distinct transcriptomic profile, including an enduring IFN signa-
ture compared to controls (Figure 2A-B), in the absence of any external stimulation. Thus, we opted to block this pathway
by JAK inhibitor.

Exposure to tofacitinib (anti JAK1/3) enhanced the swelling ability, suggesting the role of JAK/STAT pathway in inducing
secretion and therapeutic efficacy (Figure 2D).

Besides, early trials aimed at developing immune organoids by introducing B cells to DSGO were conducted. (Figure 1E).

Conclusion:We established a culture protocol to generate DSGOs fromMSGB of both SjD and controls which allows long-
term expansion and differentiation. Also, a multi-channel replicable 3D culture system was created for high-throughput multi-
drug tests and analysis on DSGOs.

Experiments are in progress for adding immune cells in organoids to assess the impact of immune infiltration on epithelial
functions and to test the effect of drugs on the system.

Disclosure: N. Goudarzi: None; L.Meudec: None; J. Pascaud: None; F. Jaulin: None;Q. Pascal: None; T. Lazure: None;
S. E Silva Saffar: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-Ingelheim, 6, Novartis, 6.
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Abstract Number: 1408

Color Doppler Ultrasound Is a Reliable Method for Imaging the Lacrimal
Glands in Patients with Suspected Sjögren’s Disease

Ting Yang1, Neils Sluijpers1, Jolien van Nimwegen1, Alja Stel1, Adriaan Coumou1, Frans Kroese2, Hendrika Bootsma3,
Konstantina Delli1 and Sarah Pringle2, 1UMCG, Groningen, Netherlands, 2University Medical Center Groningen,
Groningen, Netherlands, 3Department of Rheumatology and Clinical Immunology, University of Groningen, University
Medical Center Groningen, Groningen, Groningen, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: As a widely available, non-invasive and repeatable technique, ultrasound has already been used for
the examination of irregularities of the major salivary glands. However, the studies on lacrimal gland (LG) ultrasound of SjD
patients are still limited. To investigate whether ultrasound of the LG is a reliable detection modality, we conducted this study
based on Hocevar and OMERACT scoring systems. Our objectives were to assess the interobserver and intraobserver reli-
ability of ultrasound and color Doppler of LGs in patients clinically suspected of SjD.

Methods: 40 consecutive outpatients with suspected SjD underwent ultrasound and color Doppler imaging of the LGs.
Four blinded observers scored the images independently in two separate sessions. OMERACT scoring of both greyscale
and color Doppler was performed (both total scores range from 0-6) with images and videos. Items from the scoring system
of Hocevar et al, were also assessed in both LGs, including echogenicity (compared to the surrounding tissue), parenchymal

Figure1: Examples of low-scoring and high scoring lacrimal gland ultrasound using Hocevar and Omeract scoring system. A: Ultrasound image of
the left LG with an average Hocevar score of 0.5 and average greyscale OMERACT score of 0.25. B: Ultrasound image of the left LG with an aver-
age Hocevar score of 8.25 and average greyscale OMERACT score of 2.75. C: Color Doppler image of the left LG with an average color Doppler
OMERACT score of 0.25. D: Color Doppler image of the left LG with an average color Doppler OMERACT score of 2.25.
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homogeneity, presence of hypoechogenic areas, hyperechogenic reflections, clearness of posterior glandular border and
visibility (total score range 0-26). The interobserver and intraobserver reliability were calculated using intraclass correlation
coefficient (ICC) and the ICC values were interpreted as follows: 0.00-0.20: poor;0.20-0.40: fair;0.40-0.60: moderate;
0.60-0.80: good; and 0.80-1.00: excellent.

Results: An example of LG images scored is given in Figure 1. The interobserver reliability of the OMERACT score of the LG
were poor to fair, with ICCs of 0.234 and 0.158 in session one and session two, respectively, and the intraobserver reliability
fair to moderate, (ICCs 0.270 to 0.536 for 4 observers in the 2 sessions). When the OMERACT scoring system was employed
for color Doppler images however, a good interobserver reliability score in both scoring sessions was observed (ICCs 0.633
and 0.690), complemented by a good intraobserver reliability (ICCs 0.614 and 0.799 4 observers in the 2 sessions). In
B-mode ultrasound image evaluation, using the Hocevar scoring system, interobserver reliability was fair (ICCs are 0.247
and 0.305), and that of intraobserver reliability fair to moderate (ICCs 0.340 and 0.490). Concerning the individual variables in
Hocevar scoring system, the interobserver reliability of all the variables were poor to fair with ICCs less than or equal to 0.400.

Conclusion: Our single center study shows that Color Doppler ultrasound based on the OMERACT scoring system is more
reliable than B-mode ultrasound for evaluation of the lacrimal gland in patients with clinically suspected SjD. Conversely,
classical B-mode ultrasound used for the major salivary glands of SjD patients is unreliable for the assessment of LGs,
regardless of whether the Hocevar or OMERACT scoring system is employed.

Disclosure: T. Yang: None; N. Sluijpers: None; J. van Nimwegen: None; A. Stel: None; A. Coumou: None;
F. Kroese: None; H. Bootsma: Argenx, 2, AstraZeneca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding, Galapa-
gos, 2, Novartis, 2, 12, Funding, Roche, 2, 12, Funding, Sanofi, 2, UCB, 2; K. Delli: None; S. Pringle: None.

Abstract Number: 1410

Using Social Listening to Understand the Patient Voice: The Daily Impacts
of Sjögren’s Disease

Zachary Cline1, Maurice Flurie1, Colton Flowers1, Enming Zhang1, Annie Lau-Kilby2, Julia Taylor2, Chiara Baldini3, Ilias
Alevizo2, Kristina Davidson2, Christopher DeFelice1 and Maria Picone1, 1TREND Community, Philadelphia, PA, 2Amgen
Inc., Thousand Oaks, CA, 3University of Pisa, Department of Clinical and Experimental Medicine - Rheumatology Unit,
Pisa, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Insights into the everyday burden and management of a disease relies on patient perspectives, and
social media groups focused on specific diseases offer a valuable resource of authentic patient discussions to gain these
insights. In particular, social media provides a platform for patients to discuss, compare, and inquire about the relationship
between their condition and activities of daily living (ADLs) (e.g., physical exercise or professional activity). The aim of this
study is to gain insight into the daily struggles of people living with Sjögren’s through social listening.

Methods: A proprietary text classification model for recognizing activities of daily living (ADLs) in social media conversations
was applied to 84,034 posts/comments spanning over 11 years from the Reddit community r/sjogrens. Additionally, spans
corresponding to clinical concepts were extracted and linked to a lexical knowledge base using a custom clinical span
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recognition and linking model, and emotion words/phrases were matched to one of Paul Ekman’s six primary emotions. The
association between ADLs and clinical concepts/emotions was measured using PMI2. Finally, TFIDF was used to determine
the non-clinical language associated with ADLs.

Results: The ADLs that were discussedmost frequently were Eating & drinking (8.4% of documents), Sleeping (5.3%), and Profes-
sional activity (3.6%). Clinical concepts associated with Eating & drinking included Dryness of mouth, Saliva, Pain, and Throat; non-
clinical words associated with Eating included sugar, dairy, gluten, and coffee. For Sleeping, the top associated clinical concepts
were Insomnia, SleepApnea, andMouth, and non-clinical wordswere bed, hours,morning, andwater. Finally, for Professional activ-
ity, clinical concepts included Fatigue, Pain, Stress, and Exhaustion, while non-clinical language included job, full time, and home.

The strongest association identified between the six primary emotions and an ADL was between fear and Professional activ-
ity. In documents discussing Professional activity, certain words and phrases commonly appeared in those mentioning fear.
These terms included symptoms, brain fog, full/part time, side effects, go back, and able [to] work.

Conclusion: Of the twelve ADLs that the model was trained to recognize, Eating & drinking was by far the most common.
The clinical language associated with those documents reveal that this is likely due to the effect that dryness of mouth, a hall-
mark symptom of Sjögren’s, has on a patient’s comfort level during consumption. Dryness of mouth also seemed to be
affecting patient’s sleep health. Finally, the clinical and non-clinical language associated with Professional activity, as well
as the association with fear, suggest that a constellation of symptoms may be affecting patients’ ability to maintain employ-
ment and/or be productive at work.

Disclosure: Z. Cline: TRENDCommunity, 3, 11;M. Flurie: TRENDCommunity, 3, 11;C. Flowers: TRENDCommunity,
3, 11; E. Zhang: TREND Community, 3, 11; A. Lau-Kilby: Amgen, 3, 12, stockholder; J. Taylor: Amgen, 3, 12, stock-
holder; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(GSK), 2, 5, 6, 12, Paid Instructor, johnson & johnson,
1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5; I. Alevizo: Amgen, 3, 12, Stockholder; K. Davidson: Amgen,
3, 12, stock holder; C. DeFelice: TREND Community, 3, 8, 11; M. Picone: TREND Community, 3, 8, 11.

Abstract Number: 1411

Impact of Patient and Physician Alignment on Sjögren’s Disease Severity,
a Real-World Survey on Patients’ Clinical Outcomes and Health-Related
Quality of Life

Wan Fai Ng1, Coralie Bouillot2, NICOLA MASSEY3, Megan Hughes3, Victoria Barton3, Giorgio Castellano3, Ana Barat4,
Gayle Kenney5 and Jessica Marvel6, 1Department of Rheumatology, Newcastle University, & HRB Clinical Research
Facility, University College Cork, Newcastle upon Tyne, United Kingdom, 2Sjögren Europe, Switzerland, Switzerland,
3ADELPHI REAL WORLD, BOLLINGTON, United Kingdom, 4Novartis Ireland Ltd, Dublin, Ireland, 5Novartis Pharma AG,
Basel, Switzerland, 6Novartis, East Hanover, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) has a high disease burden in affected patients, with no licensed treat-
ments currently available. The Clinical EULAR Sjögren’s syndrome disease activity index (ClinESSDAI) is a standard
measurement of systemic disease activity. However, the impact of patient and physician alignment on patient outcomes
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remains poorly understood. We aimed to examine the degree of alignment between patient- and physician- perceived
disease severity and alignment between patient- and physician-perceived disease severity with proxy ClinESSDAI
scores.

Methods: We analyzed data from the Adelphi Real World Sjögren’s Disease Specific Programme™, a cross-sectional sur-
vey of rheumatologists and patients with SjD across France, Germany, Italy, Spain, and the US from June – October
2018. Physicians reported perceived disease severity (mild, moderate, severe) and systemic involvement to calculate a
proxy ClinESSDAI score for consulting SjD patients with systemic involvement. Patients self-reported their perceived dis-
ease severity (mild, moderate, severe), dryness, fatigue, and pain (scored 1–10, 10=worst imaginable), and quality of life
via EQ-5D-3L, Functional Assessment of Chronic Illness Therapy – Fatigue Scale, and Work Productivity and Activity Impair-
ment questionnaire.

Kappa analysis ( 1 = perfect agreement, 0 = agreement of chance, < 0 = agreement less than chance) was used to assess
the degree of alignment between 1) patient- and physician-reported perceived disease severity; 2) patient-reported per-
ceived disease severity and proxy ClinESSDAI score; 3) physician-reported perceived disease severity and proxy ClinESS-
DAI score. ANOVA, Fisher’s exact and Chi2 tests compared characteristics between alignment groups; p< 0.05 indicated
statistical significance.

Results: Rheumatologists (n=319) reported data on 1,879 patients with SjD. Patient- and physician-perceived severity
showed a 73.6% level of agreement (κ=0.51, moderate agreement); patient-reported severity and proxy ClinESSDAI score
of 43.9% agreement (κ=0.11, slight agreement); physician-reported perceived severity and ClinESSDAI score of 47.7%
agreement (κ=0.16, slight agreement) (all p< 0.0001; Figure 1). Patient characteristics are summarised in Table 1. Geo-
graphical region differed significantly between alignment populations for kappa groups (all p< 0.05; Table 1). Patients

Figure 1: Kappa analysis of patient and physician alignment. Abbreviations: clinical EULAR Sjögren’s syndrome disease activity index (clinESSDAI).
A kappa value of 1 indicates perfect agreement and a value of zero indicates a level of agreement equivalent to chance.

2867

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



reporting greater perceived severity than their physician and ClinESSDAI score, had higher patient-reported dryness, pain,
and fatigue scores (all p< 0.05; Table 2, groups 2,4) and percentage activity impairment was significantly different across
kappa groups (all p< 0.05; Table 2).

Conclusion: Geographical differences in alignment suggest regional or cultural inconsistencies in patient management may
play a role in perceptions of disease severity. The impact of dryness, pain, and fatigue may be underestimated by physicians
when assessing patients’ disease severity, with more misalignment seen where the proxy ClinESSDAI score indicated worse
severity. A more holistic approach is needed to assess the impact of SjD on quality of life, alongside future research to fully
assess the impact of systemic activity on the patient experience.

Table 1: Patient demographics and clinical characteristics for kappa alignment groups.
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Disclosure: W. Ng: Amgen, 2, Argenx, 2, IQVIA, 2, Johnson and Johnson, 2, Novartis, 2, sanofi, 2; C. Bouillot: None;
N. MASSEY: Adelphi Real World, 3; M. Hughes: Adelphi Real World, 3; V. Barton: Adelphi Real World, 3, Novartis,
12, Novartis is a subscriber to the Adelphi Sjogren’s Disease Specific Programme. This abstract was written in accor-
dance with their contract; G. Castellano: Adelphi Real World, 3; A. Barat: Novartis, 3; G. Kenney: Novartis, 3;
J. Marvel: Novartis, 3.

Abstract Number: 1412

Survival and Predictive Markers of Prognosis in Patients with Cancer
Occurrence After Sjögren Syndrome: A Long-term Observational Study

Yezi Peng1, Jiana Chen2, Yafei Ren3, Dan Yang2, Xiangyi Shen4, Xu Jiang5 and Huaxia Yang2, 1Department of
Rheumatology and Clinical Immunology, National Clinical Research Center for Dermatologic and Immunologic Diseases,
the Ministry of Education Key Laboratory, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences

Table 2: Patient-reported symptom burden and quality of life measures for aligned and misaligned patient groups.
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and Peking Union Medical College, Dong Cheng Qu, Beijing, China (People’s Republic), 2Department of Rheumatology
and Clinical Immunology, National Clinical Research Center for Dermatologic and Immunologic Diseases, the Ministry of
Education Key Laboratory, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing, China, 3Department of Rheumatology and immunotogy,Affiliated Hospital of Guilin
Medical University,Guilin, China, Guangxi, China (People’s Republic), 4Tsinghua University, Beijing, China, 5National
Infrastructure for Translational Medicine, Institute of Clinical Medicine, Peking Union Medical College Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with Sjögren syndrome (SS) have been reported to have a higher risk of cancer than the
general population, and malignancy constitutes one of the main causes of death in SS patients. Most studies concerning
cancer occurrence after SS (SS-CA) have focused on the incidence risk and risk factors of malignancies, with relatively less
attention to prognosis. This study aimed to explore the survival and predictive markers of prognosis in SS-CA patients.

Methods: The medical records of SS-CA patients at the Peking Union Medical College Hospital (PUMCH) between January
2010 and August 2022 were retrieved. Controls were randomly selected from SS patients who visited PUMCH during the
same period and had no cancer development up to August 2022. Demographics, clinical manifestations, laboratory find-
ings, treatments, and cancer sites were obtained from the medical records. Telephone follow-ups were conducted to
acquire the survival status and complete the missing medical record data. The standard mortality ratio (SMR) was calculated
based on the age- and sex-matched mortality data of the general Chinese population in 2020 and the duration of follow-up
in our SS-CA cohort. Survival and predictive markers of prognosis were analyzed using Kaplan-Meier curves and Cox
regression analyses.

Results: One hundred and fourteen SS-CA patients and 228 controls were included. Non-Hodgkin lymphoma (32, 28.1%)
was the most common cancer in SS-CA. With a median follow-up time of 105.1 (57.3-168.0) months, the total standard
mortality ratio (SMR) of our SS-CA patients was 2.61 (95% CI 1.73-3.77). Kaplan-Meier survival curve revealed that SS-
CA patients had worse outcomes than controls (P=0.010), with 5- and 10-year survival rates of 91.2% and 83.2%, respec-
tively. SS patients with hematological malignancies or with a diagnostic interval between SS and cancer ≤2 years had poorer
survival compared to those with solid tumors (P=0.019) or with a diagnostic interval >2 years (P< 0.001). Multivariate Cox

Fig 1. Survival curves of SS-CA patients and controls. Kaplan-Meier survival curve for SS-CA patients and controls (a), SS-HM and SS-ST sub-
groups (b), SS-CA≤2 years and SS-CA>2 years subgroups (c). SS-CA=cancer occurrence after SS diagnosis, SS-HM=SS patients with hemato-
logical malignancies, SS-ST= SS patients with solid tumors, SS-CA≤2 years=SS-CA diagnostic interval≤2 years, SS-CA>2 years= SS-CA
diagnostic interval>2 years.
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regression analysis identified the prognosis-associated factors of SS-CA as age at SS diagnosis >50 years (HR 2.961, 95%
CI 1.107-7.915; P=0.031), hematological malignancies (HR 2.284, 95% CI 1.004-5.195; P=0.049), and SS-CA diagnostic
interval≤2 years (HR 5.261, 95% CI 1.488-18.603; P=0.010).

Conclusion:Malignant comorbidities constituted a poor prognosis in SS patients, wherein the types of cancer and the chro-
nological interplay between SS and cancer were found to influence survival.

Disclosure: Y. Peng: None; J. Chen: None; Y. Ren: None; D. Yang: None; X. Shen: None; X. Jiang: None;
H. Yang: None.

Abstract Number: 1413

Pilot Trial of Ustekinumab for Primary Sjogren’s Syndrome

Ummara Shah1 and Andrea Coca2, 1University of Rochester, Webster, NY, 2University of Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Fig 2. Cox proportional hazards regression analyses of SS-CA patients. Univariate (a) and multivariate (b) Cox proportional hazards regression
analyses of SS-CA patients. * P < 0.05. SS=Sjögren syndrome, SS-CA=cancer occurrence after SS diagnosis, SS-CA≤2 years=SS-CA diagnostic
interval≤2 years, C3=complement 3, C4=complement 4, RF=rheumatoid factor, ANA=antinuclear antibodies, DMARDs=disease-modifying anti-
rheumatic drugs.
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Background/Purpose: Sjogren’s Syndrome (SS) is a chronic autoimmune disease characterized by keratoconjunctivitis
sicca and xerostomia. Currently there is no approved systemic treatment for primary SS. The purpose of this study was to
determine the safety and effect of the drug ustekinumab on patients with pSS. Ustekinumab, a humanized monoclonal anti-
body, works by inhibiting the p40 subunit of the proteins IL-12 and IL-23. Ustekinumab has been FDA approved for patients
with psoriasis, psoriatic arthritis, and crohn’s disease and has been shown to be a safe and therapeutic treatment for these
conditions.

The primary clinical objective was to examine the safety of ustekinumab in patients with pSS.

The primary mechanistic objective was to determine whether the standard dosing schedule of ustekinumab lowers serum
biomarkers of inflammation in patients with pSS.

Secondary objectives were to assess the effect of ustekinumab on the subjective and objective clinical manifestations
of pSS.

Methods: We performed a prospective, single-center, open-label pilot trial.

All patients gave written informed consent to participate. The study protocol was approved by University of Rochester IRB
and Jannsen Scientific Affairs. A total of 12 patients were recruited. 4 screen failed. 8 patients completed the study. Baseline
characteristics of the patients are shown in Table 2.
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Inclusion and Exclusion criteria are in Table 1. Patients had to be between ages of 18-75 years of age and had to fulfill 2016
ACR/EULAR Sjogren’s Classification Criteria.

Results: Ustekinumab was well tolerated by all study participants. There were no interruptions in therapy. Mild adverse
events included nausea, increased reflux, mild rashes thought to be unrelated to study drug. There were no serious infec-
tions. No serious adverse events resulting in hospitalizations.

Results of cytokine concentration through baseline to week 24 are shown in Table 3. There was no statistically significant
change in cytokine signatures between weeks 0 and 24 except for IL12p70 which is likely secondary to mechanism of uste-
kinumab. There was no statistically significant change in level of IFN, IL-17, IL-6 or TNF-alpha.

Conclusion: No significant adverse events were identified in this study.

We did not recruit goal of 15 patients. Given the limited sample size it was difficult to assess effect of ustekinumab on clinical
and mechanistic measures. Of the mechanistic studies there was a significant change in IL12p70 level. This is likely second-
ary to mechanism of ustekinumab but unclear if this has any clinically meaningful effect in this population. No significant
change was seen in laboratory measures of serum disease activity.

The results of this study demonstrate relative safety of treatment with ustekinumab for Sjogren’s Syndrome. There was not a
significant clinical change in sicca complex, but this may be further investigated in larger studies.
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Disclosure: U. Shah: None; A. Coca: None.

Abstract Number: 1414

Evidence-Based Guidelines for Sjögren’s Disease Peripheral Nervous
System Manifestations

Robert Fox1, Anahita Deboo2, Matthew Baker3, Stamatina Danielides4, Eduardo de Sousa5, Julie Frantsve Hawley6,
Brent Goodman7, Katherine Hammitt6, Jennifer King8, Matt Makara6, Steven Mandel9, Ghaith Noaiseh10, Pantelis
Pavlakis11, George Sarka12, Arun Varadhachary13, Daniel Wallace14, Robert Hal Scofield15, Nancy Carteron16 and Steven
Carsons17, 1Rheumatology Clinic, San Diego, CA, 2Temple University, Philadelphia, 3Stanford University, Menlo Park, CA,
4Vcu, Glen Allen, VA, 5Mercy, Moore, OK, 6Sjogren’s Foundation, Reston, VA, 7Mayo Clinic, Scottsdale, AZ, 8UCLA, Los
Angeles, CA, 9Hofstra, Hempstead, 10University of Kansas Medical Center, Kansas City, KS, 11Hospital for Special Surgery,
New York, NY, 12UCLA, Laguna Hills, CA, 13Washington University in St. Louis, St. Louis, MO, 14Cedars Sinai Medical
Center, Studio City, CA, 15Oklahoma Medical Research Foundation, Oklahoma City, OK, 16University of California,
Berkeley & San Francisco, Angwin, CA, 17NYU Long Island School of Medicine, Mineola, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Peripheral Nervous System (PNS)manifestations occur frequently in Sjögren’s disease and can encom-
pass mononeuropathy, polyneuropathy, and autonomic neuropathy. Guidance is needed for rheumatologists, neurologists, and
Sjögren’s patients on PNS diagnosis, management and treatment. The objective of this work is to provide evidence-based clin-
ical practice guidelines for peripheral nervous system (PNS) manifestations in patients with Sjögren’s disease.

Methods: The Sjögren’s Foundation convened a Topic Review Group (TRG) comprised of rheumatologists & neurologists
to conduct a systematic review and develop evidence-based guidelines based on the methodology of the American College
of Rheumatology (ACR) and the Sjögren’s Foundation, and adherent to the principles of the American Society of Clinical
Oncology, Grading of Recommendations Assessment, Development and Evaluation, and the US Preventive Services Task-
force. A guideline methodologist was engaged to ensure the most up-to-date methodology was followed. The TRG defined
PICO questions, inclusion/exclusion criteria, and endpoints. PubMed was searched for English-language articles from
January 1, 1990, to May 1, 2023. Title and abstract screening, full-text screening, data extraction, and quality assessment
were done in duplicate. The strength of each recommendation was rated based on the available evidence and the confi-
dence level that the recommendation offers the best current guidance for practice. A Delphi Consensus Expert Panel voted
on its extent of agreement and provided commentary on the recommendations for TRG review.

Results: Seven studies met inclusion criteria—five case series and two prospective cohort studies without a comparison
group. Twenty-eight Best Practices and twenty-three Recommendations were crafted. Limited study availability and low evi-
dence quality led to all treatment recommendations being rated as weak. Given the dearth of evidence on work-up in a Sjög-
ren’s-specific population, the TRG adopted a best-practices approach, which is care that is deemed optimal based on a
prevailing standard, for evaluation of PNS manifestations in Sjögren’s patients.

Conclusion: The clinical practice guidelines include best practices and recommendations for evaluating and managing PNS
manifestations in patients with Sjögren’s disease. These covermononeuropathy (cranial neuropathies, peripheral nerve neu-
ropathies), polyneuropathy (large fiber neuropathy, small fiber neuropathy, demyelinating polyradiculoneuropathy, ganglio-
nopathy (neuronopathy), vasculitic neuropathy) and autonomic neuropathy (autonomic ganglionopathy, orthostatic
intolerance, and gastrointestinal dysmotility).
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Disclosure: R. Fox: Novartis, 2; A. Deboo: None; M. Baker: None; S. Danielides: None; E. de Sousa: Alnylam,
6, Argenx, 1, 6, AstraZeneca, 1, 6, CSL Behring, 6, Grifols, 1, 6, UCB, 6; J. Frantsve Hawley: Publication, 9, Quip, 1;
B. Goodman: None; K. Hammitt: None; J. King: None; M. Makara: None; S. Mandel: None; G. Noaiseh: Janssen,
1, Novartis, 1; P. Pavlakis: None; G. Sarka: None; A. Varadhachary: Argenx, 2, Biogen, 2, 6; D. Wallace: None;
R. Scofield: Johnson and Johnson Innovative Medicine, 1, Merck, 1; N. Carteron: Bristol-Myers Squibb(BMS), 1, 2,
HealthWell Foundation, 4; S. Carsons: Kiniksa, 1.

Abstract Number: 1415

Metformin Improves Salivary Gland Infiltration and Objective Measures
of Dry Eyes in Sjögren’s Disease: A Retrospective Observational Study

Astrid Rasmussen1, Alan Baer2, Thomas Grader-Beck3, Margaret Beach4, Blake M. Warner5, Christopher Lessard1,
A. Darise Farris1 and Robert Hal Scofield1, 1OklahomaMedical Research Foundation, Oklahoma City, OK, 2Johns Hopkins
University School of Medicine, Baltimore, MD, 3Johns Hopkins, Baltimore, MD, 4NIH/NIDCR, Arlington, VA, 5National
Institutes of Health, Bethesda, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Metformin (Met) is a widely used, first-line antidiabetic drug with AMPK-dependent anti-
inflammatory and immunomodulatory effects. In in vitro studies and human trials in SLE and multiple sclerosis, Met associ-
ates with a reduction of Th17 cells and of IL-17, IL-1b, IL-6, IFN-g, and TNF-a levels, while restoring or increasing regulatory
T cell (Treg) levels. Sjögren’s Disease (SjD) is a systemic autoimmune disorder characterized by autoantibody production
and lymphocytic infiltration of the exocrine glands. In SjD, T cells participate in target organ inflammation and promote B cell
activation; it has been proposed that an imbalance between pro-inflammatory Th17 and T follicular helper cells and their reg-
ulatory counterparts, Treg and T follicular regulatory cells, is a key component of pathogenesis. Met-treated SjD mice
showed improved salivary gland function and re-establishment of the T cell equilibrium. Based on this premise, we reviewed
the impact of Met on SjD in two large independent SjD cohorts.

Methods: The clinical and serologic features of patients classified as SjD (ACR-EULAR) in the OMRF cohort were retrospec-
tively reviewed. Cases were defined as SjD diabetic patients treated with Met (SjD-Met) at the time of evaluation (n=31). The
comparison groups were 1) SjD non-diabetic, not on Met matched by age, sex, and race 1:4 to the cases (SjD-match,

Fig. 1. Focus Score. A) T test of the focus score in minor salivary gland biopsy of SjD cases treated with Metformin compared to SjD cases not
treated with metformin; the left panel shows the OMRF cohort, and the right panel shows the NIDCR replication cohort. B) Meta-analysis of fixed
(common effects) model of the two cohorts.
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n=124); 2) SjD diabetic patients not treated with Met (SjD-DM-notMet, n=59); 3) All diabetic SjD, irrespective of treatment
(SJD-DM, n=84); and 4) All non-diabetic SjD in the cohort (SjD-nonDM, n=375). Similar analyses were conducted in a repli-
cation cohort (NIDCR; SjD-Met (n=26) and SjD-nonDM (n=394)) and the results combined in a meta-analysis.

Results: No significant differences in sociodemographic features were observed across groups. In the OMRF discovery
cohort, SjD-Met had lower salivary gland focus scores than SjD-match (1.88±1.32 vs. 3.26±2.91, p=0.0002) despite similar
unstimulated salivary flow rates. These findings were replicated in the NIDCR cohort (p=0.0001) and the meta-analysis
(SD mean D -0.47 [-0.76; -0.19]; p=0.001) (Fig. 1). OMRF-SjD-Met subjects had lower rates of (+) Schirmer’s and vBS than
SjD-match (OR 0.40, p=0.028; and OR 0.24, p=0.004, respectively); findings were replicated in the NIDCR cohort and
meta-analysis (p=0.0038 for Schirmer’s and p< 0.0001 for vBS) (Figs. 2 and 3). This pattern persisted when SjD-Met was
compared to SjD-DM-notMet but the effects disappear when comparing all diabetics to non-diabetics, linking the effects
with Met. The only differences that could be attributed to diabetes, since they were observed when comparing all diabetics
(irrespective of treatment) to non-diabetics, were lower salivary flow volumes and higher ESR in SjD-DM (OMRF cohort).

Conclusion: Our retrospective study of two independent SjD cohorts show that SjD patients receiving Met have less exten-
sive focal lymphocytic infiltration of the minor salivary glands and lower rates of abnormal ocular tests (Schirmer’s and vBS)
than their counterparts not on Met. These results justify the design of prospective, randomized, double-blind trials of Met, an
accessible and safe drug for SjD, a disease with great unmet therapeutic needs.

Disclosure: A. Rasmussen: None; A. Baer: Bristol-Myers Squibb(BMS), 2, iCell Gene Therapeutics, 2; T. Grader-
Beck: Argenx, 1, 2, Novatis, 1, 2;M. Beach: None;B.Warner: Mitobridge, Inc., a subsidiary of Astellas Bio, 2, 5, Pfizer,
2; C. Lessard: Johnson and Johnson Innovative Medicine, 2, 5, Johnson and Johnson Sjögren’s Disease Advisory
Board, 1; A. Farris: Johnson and Johnson Innovative Medicine, 5; R. Scofield: Johnson and Johnson Innovative Med-
icine, 1, Merck, 1.

Fig. 2. Schirmer’s I Test. A) T test of the Schirmer’s I test results (mm of tear saturation in 5 minutes) of SjD cases treated with Metformin compared
to SjD cases not treated with metformin; the left panel shows the OMRF cohort, and the right panel shows the NIDCR replication cohort. B) Meta-
analysis of fixed (common effects) model of the two cohorts.

Fig. 3. van Bijsterveld Score. A) T test of the vBS of SjD cases treated with Metformin compared to SjD cases not treated with metformin; the left
panel shows the OMRF cohort, and the right panel shows the NIDCR replication cohort. B) Meta-analysis of fixed (common effects) model of the
two cohorts.
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Abstract Number: 1416

Ultrasound (US)-guided Core-needle Biopsy (CNB) of the Non-swollen
Parotid Gland: A Feasible and Well-tolerated Technique for Diagnosing
and Stratifying Sjögren’s Disease (SjD)

Helena Achten1, Eva Genbrugge2, David Creytens2, Amber Vanhaecke3, Kristel De Boeck2, Dirk Elewaut4 and Isabelle
Peene2, 1Ghent University, Merelbeke, Belgium, 2Ghent University, Ghent, Belgium, 3Ghent University, Ghent, Oost-
Vlaanderen, Belgium, 4Ghent University and VIB Center for Inflammation Research, Ghent, Belgium

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Histopathology remains a cornerstone in the diagnostic workup of Sjögren’s disease (SjD). Ultra-
sound (US)-guided core needle biopsy (CNB) of the parotid gland has emerged as a valuable alternative for obtaining salivary
gland tissue for diagnostic purposes. This study aimed to assess the feasibility and tolerance of US guided CNB in a large
cohort of suspected and confirmed SjD patients without salivary gland swelling, and to explore its role in SjD diagnosis
and patient stratification.

Methods: 66 patients from the Belgian Sjögren’s Syndrome Transition Trial (BeSSTT) without salivary gland swelling under-
went US guided CNB of the parotid gland. US was evaluated by Omeract and Hocevar scores. FS was calculated. Immuno-
histochemistry was performed (anti-CD20, anti-CD3, anti-CD138, anti-CD21, anti-Bcl-6, anti-CK, anti-FcRL4).

Results: First, CNB was well-tolerated and patients were willing to repeat the procedure. Second, CNB reliably provided
sufficient salivary gland tissue to calculate FS in most cases (56/66). Even when too little salivary gland tissue was obtained
(6/66), other SjD related parameters (Follicular dendritic cells, B cell predominance, increase in plasma cells, Lymphoepithe-
lial lesions) allowed for biopsy evaluation. Third, US was significantly associated with both FS and the other SjD related

Association between histological findings and ultrasonography, SjD diagnosis and biopsy quality.
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features. A Hocevar score of less than 20 consistently indicated negative biopsy results. Remarkably, SjD patients showed a
wide variety of histological findings, ranging from mild to severe parotid gland involvement, despite having similar clinical
characteristics. Pre-clinical MALT lymphoma was observed in three cases, all with maximum US scores.

Conclusion: US guided CNB is well-tolerated and feasible, enhancing its utility in diagnosing SjD and stratifying patients.
CNB facilitates the identification of homogeneous patient cohorts and offers a feasible endpoint for clinical trials. Further-
more, it serves as a minimally burdensome method to detect pre-clinical MALT lymphoma within the window of opportunity
for immune intervention.

Disclosure: H. Achten: None; E. Genbrugge: None; D. Creytens: None; A. Vanhaecke: None; K. De Boeck: None;
D. Elewaut: None; I. Peene: None.

Abstract Number: 1417

Organ-Specific Autoimmune Involvement in Primary Sjögren’s Disease

Gabriela Hern�andez-Molina and Ariel Garcia-Torralba, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador
Zubir�an, Mexico City, Mexico

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To assess the presence of organ-specific autoimmune diseases in a cohort of patients with primary
Sjögren’s Disease (SjD).

Methods: We retrospectively reviewed the records of 328 patients who attended our tertiary reference center to assess the
presence of organ-specific autoimmune diseases. We recorded the following organ-specific autoimmune diseases: gastrointes-
tinal (primary biliary cirrhosis (PBC), autoimmune hepatitis (AH), celiac disease), hematologic (pernicious anaemia, hemolytic ane-
mia, idiopathic thrombocytopenia purpura (PTI)), neurologic (myasthenia gravis (MG)), dermatologic (vitiligo, alopecia areata), renal
(membranous glomerulonephritis), and endocrinology (autoimmune thyroid disease (ATD) and type 1 diabetes) involvement. We
also registered demographics, glandular and extraglandular features, Schirmer-1 test, non-stimulated whole salivary flow
(NSWSF), serologic variables, treatment, and ESSDAI score at diagnosis. We used descriptive statistics, and performed the
t-student test, the X2 test and the Mann-Whitney U- test according to the distribution of the variables. We performed a logistic
regression analysis and reported OR with 95% CI. We used SPSS and considered a p value < 0.05 as significant.

Results: Most patients were female (95.7%) with a mean age of 60.5±14.7 years, and a median disease duration of
10.4 years. We observed organ-specific autoimmunity in 122 patients (31.1%). The distribution of organ-specific involve-
ment was: autoimmune hypothyroidism (n= 56), PBC (n=28), autoimmune hepatitis (n=8), overlap PBC/autoimmune hepa-
titis (n=10), Graves’ disease ( n=9), PTI (n= 5), vitiligo ( n=4), celiac disease ( n= 3), membranous glomerulonephritis (n= 2),
MG (n=1) and type 1 DM ( n=1). The organ-specific disease diagnosis precede SjD in 38 patients (31.1%), followed it in
61 patients (5%), and was concomitantly in 23 patients ( 18.8%).

We then compared patients with (n=122) and without (n=206) specific-organ autoimmune involvement (Table 1). Both
groups had similar sex, age, oral and ocular symptoms, parotid gland enlargement, Schirmer-I test, NSWSF, basal ESSDAI
score and extraglandular involvement. The specific-organ autoimmune group had a lower frequency of anti-Ro/SSA (82.8%
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vs 91.2, p=0.02) and anti-La/SSB (44.3% vs 56.1%, p=0.05), but a similar prevalence of ANA, RF, low C3 and low C4.
Regarding treatment, the groups were similar in the use of prednisone, antimalarials and immunosuppressants, with the
exception of methotrexate, which was used less frequently by the organ-specific autoimmunity group (13.1% vs
24.3%, p=0.03).

In the regression analysis that included all significant variables, and variables with a statistical tendency, the presence of anti-
Ro/SSA (OR 0.47, 0.24-0.94 (95% CI), p=0.03) and the use of methotrexate (OR 0.47, 0.26-0.90 (95% CI), p=0.01)
remained associated with the presence of organ-specific autoimmunity.

Conclusion: One third of patients with primary SjD had organ-specific autoimmunity, being the endocrinology
involvement the most frequently seen. Organ-specific autoimmunity may precede, follow or accompany the diagnosis
of SjD.

Disclosure: G. Hern�andez-Molina: None; A. Garcia-Torralba: None.
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Abstract Number: 1418

Soluble Immune Checkpoint Molecules as Biomarkers for Extraglandular
Sjögren’s Disease

Arman Aue1, Franziska Szelinski1, Héctor Rinc�on-Arévalo1, Jacob Ritter1, Annika Wiedemann1, Léa-Sophie Dreveton1,
Eva Vanessa Schrezenmeier2, Andreia C. Lino3, Thomas Dörner4 and Ana-Luisa Stefanski1, 1Department of Medicine/
Rheumatology and Clinical Immunology, Charité Universitätsmedizin Berlin, Berlin, Germany, 2Department of
Nephrology and Intensive Medical Care, Charité Universitätsmedizin Berlin, Berlin, Germany, 3Deutsches
Rheumaforschungszentrum (DRFZ), Berlin, Germany, Berlin, Germany, 4Department of Medicine, Rheumatology and
Clinical Immunology,Charite Universitätsmedizin Berlin, Germany and DRFZ, Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Primary Sjögren’s disease (pSD) is a chronic autoimmune disease characterized by lymphocytic
infiltration of the exocrine glands, leading to sicca symptoms and several extraglandular organ involvements. Co-stimulatory
and co-inhibitory checkpoint molecules (CPM) are key players in modulating immune responses, and their soluble forms
were recently identified as biomarkers for autoimmune congenital heart block in anti-SSA positive pregnant women (1).
However, there is a lack of data regarding CPM in pathophysiology and as potential biomarkers in pSD.

Methods:We analyzed serum samples as well as clinical and serological data from 55 patients with pSD, 21 with secondary
Sjögren’s disease (sSD) and 37 healthy donors (HD) as controls. Serum levels of various soluble molecules were assessed
using a bead-based multiplex immunoassay, including co-stimulatory (sCD86, s4-1BB, sCD25, sCD27), co-inhibitory
CPM (sCTLA-4, sPD-1, sPD-L1, sPD-L2, sTim-3, sLAG-3, sGAL-9) as well as several cytokines (sIFNa2, sIFNb, sIFNg,
sIFNLa1, sIFNLa2/3, sIL-2, sIL-10). Siglec-1 expression on monocytes was measured as a surrogate marker of type I IFN
signature and known risk factor for extraglandular manifestations in pSD (2,3).

Results: Patients with pSD and sSD had significantly higher circulating levels of sPD-L1 compared to HD, while levels of
s4-1BB were significantly higher only in sSD (Fig. 1A), in contrast to diminished sCD40L in both Sjögren’s cohorts compared
to HD. Among pSD patients, elevation of sPD-L1 and a decrease of sCD40L were most pronounced findings among
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individuals with extraglandular disease (ExGl_pSD) (Fig. 1B). Consistent with previous findings, type I IFN (sIFNa2) signature
was significantly more present in pSD, especially in extraglandular pSD patients. However, there was no correlation between
different IFN levels (concentrations and Siglec-1 expression) and sPD-L1, s4-1BB or sCD40L levels, suggesting an IFN-
independent mechanism underlying the observed differences. sPD-L1 and s4-1BB correlated with serologic characteristics
(ANA titers). Moreover, anti-SSA/Ro and anti-La/SSB double positive pSD patients showed the highest levels of sPD-L1 and
s4-1BB (Fig. 2).

Conclusion: This data suggests that soluble PD-L1, 4-1BB and CD40L candidate as type I IFN-independent biomarkers in
pSD requiring further mechanistic delineation but have a potential to support clinical applications in extraglandular
manifestations.

Literature

1. Stefanski AL, Rincon-Arevalo H, Nomovi N, Aue A, Ritter J, Wiedemann A, et al. POS0245 SOLUBLE CHECKPOINT
MOLECULES AS PREDICTIVE BIOMARKERS FOR AUTOIMMUNE CONGENITAL HEART BLOCK. Ann Rheum Dis. 2024
Jun 1;83(Suppl 1):280.

2. Rose T, Szelinski F, Lisney A, Reiter K, Fleischer SJ, Burmester GR, et al. SIGLEC1 is a biomarker of disease activity and
indicates extraglandular manifestation in primary Sjögren’s syndrome. RMD Open. 2016 Dec 1;2(2):e000292.

3. Ritter J, Szelinski F, Aue A, Stefanski AL, Rincon-Arevalo H, Chen Y, et al. Elevated unphosphorylated STAT1 and IRF9 in
T and B cells of primary sjögren’s syndrome: Novel biomarkers for disease activity and subsets. Journal of Autoimmunity.
2024 Jul 1;147:103243.
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Disclosure: A. Aue: None; F. Szelinski: None; H. Rinc�on-Arévalo: None; J. Ritter: None; A. Wiedemann: None;
L. Dreveton: None; E. Schrezenmeier: None; A. Lino: None; T. Dörner: AbbVie, 2, 5, Celgene, 2, 5, Deutsche For-
schungsgemeinschaft, 5, Eli Lilly, 2, 5, EMD Merck Serono, 2, 5, EU Horizon 2020 HarmonicSS, 5, Gilead/Galapagos,
2, GSK, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Roche/GNE, 2, 5, Sanofi, 5, UCB Pharma, 5; A. Stefanski: None.

Abstract Number: 1419

Antiphospholipid Antibodies and Hypercoagulable Events in Patients
with Sjogren’s Syndrome

Katelyn Kaufman1 and Schartess Culpepper Pace2, 1University of Miami Holy Cross Hospital, Fort Lauderdale, FL,
2University of Miami, Pembroke Pines, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The association between antiphospholipid antibodies (aPL) and autoimmune processes, such as
systemic lupus erythematosus (SLE) is well documented, however, there are limited data on the prevalence of aPL in Sjog-
ren’s syndrome (SS). 1 Some literature supports the incidence of aPL in patients with SS ranges from 14% to 38%, and
fewer studies have evaluated whether aPL are associated with thrombotic events.1,2 This study aims to investigate the rela-
tionship between the presence of aPL in SS and evaluate the utility of routine aPL testing in assessing the risk of hypercoag-
ulable events in patients with SS.

Methods: We conducted a retrospective study utilizing electronic medical records of patients with SS who were evaluated
at an academic institution from January 2017 to January 2022. A total of 228 patient records were evaluated with 47 patients
meeting inclusion criteria. These patients had a diagnosis of SS by 2016 ACR-EULAR classification criteria and underwent
testing for aPL. Positive aPL were those identified on standardized commercial laboratory tests.

Results: Of the 47 patients meeting inclusion criteria, 55% tested positive for aPL. Thirty-five percent of those patients with
positive aPL had hypercoagulable events, of which deep vein thrombosis and fetal loss were the most common. Additional
factors including tobacco and estrogen use were not observed as increasing the risk for these hypercoagulable events. A
subgroup analysis of primary SS patients, excluding all overlap syndromes, was consistent with a ratio of 1 in 3 patients with
positive aPL and a diagnosis of a hypercoagulable event. Interestingly, 4 out of the 13 hypercoagulable events were found in
patients with negative aPL. These patients had a speckled ANA, the majority with hypergammaglobulinemia, and severe SS
symptoms per the EULAR SS disease activity index.
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Conclusion: This study demonstrates that half of the patients with SS tested positive for aPL and that one out of three SS
patients with positive aPL had a hypercoagulable event. These findings persist when excluding patients with overlap syn-
dromes, suggesting a potential increased risk for hypercoagulable events in this population. Prospective research following
a larger population of SS patients would be of clinical value to further evaluate this potential association. APL are ordered
regularly in some rheumatic diseases and with our current findings, we propose consideration for routine evaluation as part
of the workup in SS.

1. Fauchais AL, Lambert M, Launay D, et al. Antiphospholipid antibodies in primary Sjögren’s syndrome: prevalence and
clinical significance in a series of 74 patients. Lupus. 2004;13(4):245-248.

2. Cervera R, García-Carrasco M, Font J, et al. Antiphospholipid antibodies in primary Sjögren’s syndrome: prevalence and
clinical significance in a series of 80 patients. Clin Exp Rheumatol. 1997;15(4):361-365.

Disclosure: K. Kaufman: None; S. Culpepper Pace: None.

Abstract Number: 1420

Alignment Between Rheumatology and Neurology of Nomenclature for
Peripheral Nervous System Neuropathies

Ghaith Noaiseh1, George Sarka2, Anahita Deboo3, Arun Varadhachary4, Robert Fox5, Matthew Baker6, Stamatina
Danielides7, Eduardo de Sousa8, Julie Frantsve Hawley9, Brent Goodman10, Katherine Hammitt9, Jennifer King11,
Steven Mandel12, Pantelis Pavlakis13, Daniel Wallace14, Robert Hal Scofield15, Nancy Carteron16 and Steven
Carsons17, 1University of Kansas Medical Center, Kansas City, KS, 2UCLA, Laguna Hills, CA, 3Temple University,
Philadelphia, 4Washington University in St. Louis, St. Louis, MO, 5Rheumatology Clinic, San Diego, CA, 6Stanford
University, Menlo Park, CA, 7Vcu, Glen Allen, VA, 8Mercy, Moore, OK, 9Sjogren’s Foundation, Reston, VA, 10Mayo
Clinic, Scottsdale, AZ, 11UCLA, Los Angeles, CA, 12Hofstra, Hempstead, 13Hospital for Special Surgery, New York,
NY, 14Cedars Sinai Medical Center, Studio City, CA, 15Oklahoma Medical Research Foundation, Oklahoma City, OK,
16University of California, Berkeley & San Francisco, Angwin, CA, 17NYU Long Island School of Medicine,
Mineola, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The Sjögren’s Foundation Clinical Practice Guidelines for Peripheral Nervous System (PNS) diagno-
sis, management and treatment in Sjögren’s brought to the fore a major issue with communication between clinicians in
rheumatology and those in neurology. Nomenclature used by the two specialties often differs, hindering multi-specialty col-
laboration for clinical management, clinical trials, and clinical practice guidelines.

Our goal was to bring neurologists and rheumatologists together to understand, define and align nomenclature used by spe-
cialists in connection with PNS involvement in Sjögren’s.

Methods: The Topic Review Group (TRG) for the Sjögren’s PNS Clinical Practice Guidelines was comprised of both rheu-
matologists and neurologists. The group met regularly by email, phone, and zoom to identify differences in terminology
and definitions typically used by neurologists and rheumatologists and develop an aligned nomenclature to be used across
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these disciplines. The TRG nomenclature discussions involved terms for the PNS categories of mononeuropathy, large fiber
neuropathy, small fiber neuropathy, demyelinating polyradiculoneuropathy, ganglionopathy, vasculitic neuropathy, and
autonomic nervous system neuropathy.

Results: An aligned nomenclature was created defining terminology used to describe specific peripheral neurological man-
ifestations of Sjögren’s, including commonly used synonymous terms that could be used interchangeably. Definitions were
crafted that rheumatologists and neurologists could agree upon. Twelve terms used to describe seven PNS categories were
fully delineated. Additional information was included for each category on patient presentation, possible etiologies and diag-
noses, pathologies, and evaluation.
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Conclusion: Clear communication between specialists involved in Sjögren’s is paramount to good patient care. By identify-
ing the nomenclature used by both specialties and ensuring alignment on what each specialty means by its use, collabora-
tion among specialists is facilitated, clinical care improved, and involvement of non-traditional specialists needed for patient
care and in clinical trials can be increased with greater success.

Disclosure: G. Noaiseh: Janssen, 1, Novartis, 1; G. Sarka: None; A. Deboo: None; A. Varadhachary: Argenx, 2, Bio-
gen, 2, 6; R. Fox: Novartis, 2; M. Baker: None; S. Danielides: None; E. de Sousa: Alnylam, 6, Argenx, 1, 6, AstraZe-
neca, 1, 6, CSL Behring, 6, Grifols, 1, 6, UCB, 6; J. Frantsve Hawley: Publication, 9, Quip, 1; B. Goodman: None;
K. Hammitt: None; J. King: None; S. Mandel: None; P. Pavlakis: None; D. Wallace: None; R. Scofield: Johnson
and Johnson Innovative Medicine, 1, Merck, 1; N. Carteron: Bristol-Myers Squibb(BMS), 1, 2, HealthWell Foundation,
4; S. Carsons: Kiniksa, 1.
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Abstract Number: 1421

Differential Impact of B-cell Targeted Monotherapy and Combination
Regimen on the Peripheral Blood Transcriptome of Adults with Active
Sjögren Disease

Coziana Ciurtin1, Lucia Martin-Gutierrez1, John Casement2, Kyle Thompson3, Fai Ng4, Andre van Maurik5 and Elizabeth
Jury1, 1University College London, London, United Kingdom, 2Newcastle University, Newcastle, United Kingdom,
3Newcastle University, Newcastle, England, United Kingdom, 4Newcastle University, Newcastle upon Tyne, England,
United Kingdom, 5Precision Medicine, GlaxoSmithKline, Stevenage, United Kingdom
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren disease (SD) is characterised by B-cell hyperactivity associated with increased levels of
B-lymphocyte stimulator (BlyS), but there are no effective biologic treatments for patients with SD. Rituximab (anti CD20)
and belimumab (anti-BlyS), which can act synergistically, were tested in a 68-week, phase II, double-blind study (GSK study
201842; NCT02631538) in adults with active SD randomised to one of four arms: placebo (PBO), s.c. belimumab (BEL),
i.v. rituximab (RTX), or sequential therapy with BEL and RTX (1).

The impact of BEL and RTX alone or in combination on the whole blood transcriptomic profile of adults with active SD and
differentially expressed gene (DEG) profiles in responders versus non-responders defined based on ≥5 points improvement
in ESSDAI at week (W)24 (primary endpoint of the GSK trial) were investigated (1).

Methods: RNA-sequencing was performed on whole blood from 43 SD patients at two timepoints, baseline and W24.
Patients were assigned to treatment groups (PBO, n=6; BEL, n=12; RTX, n=13; BEL/RTX, n=12) and DEG analysis (log2fold
change >1.5, adjusted p-value < 0.05) was performed between matched samples at baseline vs W24 followed by pathway
enrichment analysis. Patient groups were stratified into responder and non-responder groups.

Results: Patients treated with BEL/RTX demonstrating the greatest number of DEGs between baseline and W24 (n=417
down, n=52 up-regulated) compared with RTX only (n=300 down, n=16 up), BEL only (n=146 down, n=41 up) and PBO
(n=41 down and n=64 up) groups. Only DEGs detected in the combination therapy arm could stratify patients between
baseline and W24 timepoints by principal component analysis. ‘Immunoglobulin production’, ‘B-cell activation’ and ‘IL4
production’ were the most significantly enriched downregulated pathways within this group. Notably, 152 genes were
uniquely downregulated by the combination therapy alone, associated with ‘lymphocyte activation and signalling’, while
60 genes were shared across all treatment groups. Pathways enriched within DEGs from the PBO group (including ‘regula-
tion of kinase activity’, ‘epigenetic regulation of gene expression’) did not overlap with enriched pathways from the
treatment arms.

When patients were stratified for clinical response/non-response to treatment, the combination therapy induced the greatest
number of DEGs between baseline and W24 (n=347/n=128) compared to RTX (n=185/n=180) and BEL (n=52/n=3) mono-
therapy, in responders/non-responders, respectively. DEGs, in responders/non-responders to all therapies, were enriched
in pathways associated with ‘B-cell receptor signalling’, ‘immunoglobulin production’ and ‘B cell activation’. However, in
patients responding to RTX alone and/or combination therapy, DEGs were enriched in ‘cell junction’, ‘morphogenesis’,
‘actin filament assembly’ and ‘regulation of leukocyte activation’ pathways suggesting unique molecular pathways associ-
ated with treatment response.

Conclusion: B cell targeted treatments alone and in combination impact the peripheral blood transcriptome in adults with
SD. The differential effect of treatment on responders vs. non-responders, highlights the role of B cells in SD disease
pathogenesis.

Disclosure: C. Ciurtin: None; L. Martin-Gutierrez: None; J. Casement: None; K. Thompson: None; F. Ng:
GlaxoSmithKlein(GSK), 5; A. van Maurik: GlaxoSmithKlein(GSK), 3; E. Jury: None.
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Abstract Number: 1422

Evaluation of Salivary Gland Focus Score in Sjogren’s Disease Using Deep
Learning: A Step Towards Tissue Biomarker Discovery

Konstantinos Panagiotopoulos1, Nikos Tsiknakis2, Dimitrios Zaridis3, Athanasios Tzioufas4, Dimitrios I. Fotiadis5 and
Andreas Goules6, 1Pathophysiology Department, National and Kapodistrian University of Athens, Athens, Greece,
2Karolinska Institutet, Department of Oncology-Pathology, Computational BioMedicine Laboratory, Foundation for
Research and Technology Hellas, Stockholm, Sweden, 3School of Electrical & Computer Engineering and Biomedical
Research Institute National Technical University of Athens and FORTH, Unit of Medical Technology and Intelligent
Information Systems, Department of Materials Science and Engineering, University of Ioannina, Ioannina, Ioannina,
Greece, 4LAIKO HOSPITAL, Athens, Greece, 5Unit of Medical Technology and Intelligent Information Systems, University
of Ioannina & FORTH, Ioannina, Greece, 6GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjogren’s Disease (SjD) is characterized by focal sieladenitis in minor salivary gland biopsies
(mSGB), which is evaluated using the Focus Score (FS). FS ≥ 1 identification is an integral part of the diagnostic approach
and patient classification. However, during mSGB evaluation, FS is not reported in an astounding 17%[1], even among spe-
cialized academic centres. Moreover, even between experienced pathologists, some inter-observer variability is intro-
duced[1]. As the need for reliable FS calculation and reporting is illustrated, the application of Artificial Intelligence in mSGB
analysis shows promising potential and mandates to be explored.

Methods: A set of consecutive mSGBs was randomly selected from our archive, using only hematoxylin and eosin (H&E)
staining. Three of them were excluded from analysis due to quality issues. All biopsies were digitally scanned as Whole Slide
Images (WSI). We split the dataset, with 70% as a training set and 30% as a test set. A Deep Learning model was developed
for binary classification of mSGBs as positive (FS≥ 1) or negative (FS< 1).

Results: The final dataset comprised of 271 mSGBs of which 153 (56%) had FS< 1 and 118 (44%) had FS≥ 1. In the FS≥
1 subgroup, 74 (63%) were in the FS=1-2 range, while the remaining biopsies had FS >2 corresponding to the usual FS dis-
tribution among SjD population[2]. Our Supervised Learning classifier achieved an AUC=0.932, with a sensitivity of 87% and
a specificity of 84%, displaying improvement in performance over previous work[3].

Conclusion: Developing an accurate Artificial Intelligence prediction model, we take a step towards reducing bias in focus
score evaluation. Doing so in an automated manner potentially serves to expedite SjD diagnosis, while simultaneously allow-
ing prognostic prediction, via Transfer Learning, which lays the foundations for novel tissue biomarker discovery.

[1]: Sebastian Costa et al. Reliability of histopathological salivary gland biopsy assessment in Sjögren’s syndrome: a multi-
centre cohort study, Rheumatology, Volume 54, Issue 6, June 2015, Pages 1056–1064, https://doi.org/10.1093/rheuma-
tology/keu453

[2]: Chatzis L, Goules AV, …, Tzioufas AG. A biomarker for lymphoma development in Sjogren’s syndrome: Salivary gland
focus score. J Autoimmun. 2021 Jul;121:102648. doi: 10.1016/j.jaut.2021.102648.
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[3]: Basseto L et al. OP0232 DEEP LEARNING ACCURATELY PREDICTS FOCUS SCORE AND DIAGNOSIS OF PRIMARY
SJÖGREN SYNDROME USING LABIAL SALIVARY GLAND BIOPSIES

Annals of the Rheumatic Diseases 2023;82:152-153.

[4]: Andreas V. Goules, Athanasios G. Tzioufas. “Primary Sjögren’s Syndrome: Clinical Phenotypes, Outcome and the
Development of Biomarkers.” Autoimmunity Reviews, vol. 15, no. 7, July 2016, pp. 695–703, https://doi.org/10.1016/j.
autrev.2016.03.004.

Disclosure: K. Panagiotopoulos: None; N. Tsiknakis: None; D. Zaridis: Pfizer, 2; A. Tzioufas: Pfizer, 2; D. Fotiadis:
PD Neurotechnology, 11, Pfizer, 1; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer, 2.

Abstract Number: 1423

An Observational Analytical Study on HCV Patients with Sicca
Manifestations Before and After Direct-Acting Antivirals in Comparison
with Sjogren’s Disease; Infection versus Autoimmunity

Mohamed Tharwat Hegazy1, Amina Maher2, Tareq Algarf2, Manar Abdul-Aziz2, Osama Ashraf Wafa Mohamed3, Luca
Quartuccio4, Naguib Zoheir2, Salvatore De Vita5 and Gaafar Ragab6, 1Faculty of Medicine, Cairo University, Cairo, Egypt,
2Cairo University, Cairo, Egypt, 3Newgiza University, Cairo, Egypt, 4Division of Rheumatology, Department of Medicine
(DMED), University of Udine, Udine, Italy, Udine, Italy, 5Udine University, Udine, Italy, 6Cairo University, Egypt, Cairo,
Egypt

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Comparison between the characteristics of group-1 (HCV+sicca) (before and after HCV- treatment) and group-3 (Sjogren’s Disease)
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Background/Purpose: Hepatitis C virus (HCV) is often associated with autoimmune features and extra-hepatic manifesta-
tions. Sicca symptoms are reported in about 30% of the cases. Both HCV and Sjögren’s disease (SjD) are associated with
hyperactivation of B-cells and lymphocytic

infiltration of salivary and lacrimal glands. About half of HCV-infected patients have focal sialadenitis simulating SjD.

Methods: This study included 60 patients divided into 3 groups: Group 1 included 20 patients with active HCV and sicca
manifestations, Group 2 included 20 patients with HCV without sicca manifestations and Group 3 included 20 patients with
SjD. Groups 1 and 2 received treatment with DAAs and were assessed clinically and serologically before and 6 months after
finishing treatment. Group 3 was evaluated the same once.

Results: After DAAs, all HCV cases had sustained viral response (SVR). Comparing the characteristics of groups 1& 3:
Group 1 patients had a statistically higher frequency of rheumatoid factor (RF) (50% vs. 25%), serum cryoglobulins (40%
vs. 0%) and polyclonal

hypergammaglobulinemia (60% vs. 25%) with p values 0.021, 0.003 and 0.00 respectively compared to group 3. While
group 3 patients had higher statistically significant VAS dry eye score, VAS dry mouth score, VAS fatigue, and VAS pain fig-
ures (P values 0.000 in all) compared to group 1. Also, group 3 patients had a higher frequency of Anti-Ro (80% vs. 0%) and
Anti-La (65% vs. 5%) antibodies (P values < 0.001 in both) compared to group 1.

Group 1 patients after SVR showed marked statistical improvement in VAS dry eye, VAS dry mouth, VAS fatigue, VAS pain,
ESSPRI, and ESSDAI after treatment (P values <0.003, <0.002, <0.016, 0.000, <0.002 and <0.014 respectively). Immuno-
logically there was a

statistically significant improvement in RF, and serum Beta 2 microglobulins (β2M) (P values<0.013 and 0.001 respectively).
Serum Cryoglobulins were negative in all patients after antiviral treatment (40% pre vs. 0% post).

Group 2 patients after SVR showed improvement in serum cryoglobulins after DAAs treatment (15% vs. 0% post). There
was no statistically significant improvement in RF (25% vs. 20% post) and IgG (25% vs. 25%) (P values <0.293 and
<0.794, respectively).

Group 1 patients before DAAs had higher markers denoting hyperactive B-cells (higher RF, cryoglobulins, and β2M) com-
pared to group 2 that improved markedly after SVR. Group 1 showed significant improvement of sicca symptoms and
immunological profile after clearance of HCV as well as significant improvement of β2M.

Conclusion: Treatment of cases with HCV and sicca manifestations by DAAs is associated with significant clinical and
immunological improvement. HCV with sicca manifestations showed higher markers denoting B-cell hyperactivity that
improved markedly after HCV clearance.

The difference between group 1 (before and after SVR) and group 3, supports that they are 2 different diseases, with different
characteristic features, as they showed improvement of Sicca symptoms after eradication of HCV. So we suggest that even
treated HCV infection should be excluded from the classification criteria for the diagnosis of Primary Sjögren disease (which

excluded only active HCV in the current form).

Disclosure: M. Hegazy: None; A. Maher: None; T. Algarf: None; M. Abdul-Aziz: None; O. Wafa Mohamed: None;
L. Quartuccio: None; N. Zoheir: None; S. De Vita: None; G. Ragab: None.
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Abstract Number: 1424

Associations of Human Leukocyte Antigens (HLA) Class II with Interstitial
Lung Disease (ILD) in Patients with Systemic Autoimmune Rheumatic
Diseases (SARDs). A Prospective Study in Sequential Patients with SARD-ILD

Panagiotis Panagopoulos1, Loukas chatzis2, Vasiliki Kitsiou3, Katerina Tarassi3, Eirini Chatzinikita4, Katerina Malagari5,
Theodoros Vassilakopoulos4, Alexandra Tsirogianni3, Andreas Goules6 and Athanasios Tzioufas7, 1Department of
Pathophysiology, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece, 2Pathophysiology
Department, Athens School of Medicine, National and Kapodistrian University of Athens, Athens, Greece, Cholargos
Athens, Greece, 3Immunology and Histocompatibility Department, Evangelismos General Hospital, Athens, Greece,
4Department of Physiology, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece, 52nd
Department of Radiology, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece,
6GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece, 7LAIKO HOSPITAL, Athens, Greece

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Genetic studies in various systemic autoimmune rheumatic diseases (SARDs) support that human
leukocyte antigen (HLA) class II alleles are associated with specific autoimmune disorders and clinical phenotypes. The pur-
pose of this study was to investigate the associations of HLA class II with interstitial lung disease (ILD) across different SARDs.

Methods: In the current study, HLA-class II genotypic and clinical data were collected from 3 groups: a) 170 SARD-ILD
patients, followed up from June 2020 to January 2024 in the Department of Pathophysiology (Table 1). The presence of
ILD was determined by high resolution computed tomography, evaluated blindly by a specialized radiologist, b)
182 SARD-non-ILD, defined by the absence of respiratory symptoms (dyspnea, cough) and the presence of either normal
HRCT or pulmonary function tests (spirometry, measurement of diffusion capacity) and c) 105 healthy controls (HC) of the
same ethnicity whose genotypic data served as the genetic background of the general population. Genotyping was per-
formed with the sequence-based typing method. Statistical analyses were performed to identify alleles associated with
ILD independently of the background disease as well as per disease and per selected autoantibodies.

Results: The distribution of patients who participated in the study is presented in Table 1. Analyses per disease were
focused to Sjogren’s Disease (SjD), idiopathic inflammatory myopathies (IIM) and scleroderma (SSc) patients. Overall,
74 HLA class II alleles were identified among the total cohort of SARDs patients (Table 2). HLA-DPB1*13:01 and HLA-
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DRB1*13:02 were more commonly observed in SARD-ILD compared to SARD-non-ILD patients (10% vs. 3.8%, p=0.038
and 8.2% vs. 1.6%, p=0.005 respectively), displaying also higher frequencies compared to HC (10% vs. 7.6%, p=0.652
and 8.2% vs. 5.7%, p=0.078 respectively). DQB1*06:02 and DRB1*15:01 were less frequent in anti-Ro52(+) SARD-ILD
compared to anti-Ro52(+) SARD-non-ILD patients (0% vs. 13.2%, p=0.014 and 6.4% vs. 20.8%, p=0.046 respectively).
In addition, DQB1*06:02 and DRB1*15:01 were less prevalent in anti-Ro60(+) SARD-ILD compared to anti-Ro60(+)
SARD-non-ILD patients (0% vs. 18%, p=0.023 and 3.3% vs. 26%, p=0.013 respectively). DRB1*10:01 was highly encoun-
tered in SjD-ILD patients (n=34) compared to other SARD-ILD (14.7% vs. 2.2%, p=0.009), SjD-non-ILD (n=80) (14.7%
vs. 1.2%, p=0.009) and HC (14.7% vs. 2.9%, p=0.021). Furthermore, DRB1*13:01 was more prevalent in IIM-ILD (n=29)
patients as compared to other SARD-ILD (n=141) (20.7% vs. 3.5%, p=0.004), IIM-non-ILD (n=24) (20.7% vs. 0%,
p=0.026) and HC (20.7% vs. 6.7%, p=0.097). Finally, DPB1*13:01 exhibited higher frequency in SSc-ILD (n=52) patients
as opposed to other SARD-ILD (n=118) (23.1% vs. 4.2%, p=0.004), SSc-non-ILD (n=29) (23.1% vs. 6.9%, p=0.074) and
HC (23.1% vs. 7.6%, p=0.013).

Conclusion: Certain HLA-class II associations seem to define ILD of autoimmune origin. The HLA-DPB1*13:01 and HLA-
DRB1*13:02 alleles are associated with ILD independently of the underlying autoimmune disease and DRB1*10:01,
DRB1*13:01 and DPB1*13:01 with ILD related to SjD, IIM and SSc respectively.

Disclosure: P. Panagopoulos: Pfizer, 2; L. chatzis: Pfizer, 2; V. Kitsiou: None; K. Tarassi: None; E. Chatzinikita:
None; K. Malagari: None; T. Vassilakopoulos: None; A. Tsirogianni: None; A. Goules: AbbVie/Abbott, 6, Amgen,
1, Pfizer, 2; A. Tzioufas: Pfizer, 2.

Abstract Number: 1425

Sjögren’s Syndrome and Interstitial Lung Disease: Experience in a
Collaborative Rheumatology-Pulmonology Clinic

Sonia Jiménez Barrios1, Sandra Garrote Corral2, Juan Rigual3, Carlos de La Puente Bujidos3, Maria Angeles Blazquez
Canamero4 and Jesús Loarce3, 1Hospital Universitario Ram�on y Cajal, Madrid, Madrid, Spain, 2Hospital Universitario
Ram�on y Cajal, Madrid, Spain, 3Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 4Hospital Ramon y Cajal,
Madrid, Madrid, Spain
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pulmonary lung disease represents the most prevalent extra-glandular manifestation in patients
with Sjögren’s syndrome (SS). Notably, interstitial lung disease (ILD) stands out as the most severe pulmonary complication.
Recent studies show a pooled SS–ILD prevalence of around 23%. Research on ILD and SS is limited, and there is a lack of
information regarding the proportion of patients who experience progressive pulmonary fibrosis (PPF) during follow-up.

Methods: A descriptive and prospective study was performed using a cohort of patients with SS and ILD collected from a
collaborative Rheumatology-Pulmonology clinic. Patients who met the 2016 ACR/EULAR criteria for SS and had a diagnosis
of ILD on computed tomography (CT) were recruited prospectively. Sociodemographic and clinical data were collected.
During follow-up, dyspnea progression, pulmonary function test (forced vital capacity [FVC], diffusion capacity for carbon
monoxide [DLCO]), and computed tomography findings were monitored. Progressive pulmonary fibrosis (PPF) was defined
according to the ATS/ERS/JRS/ALAT criteria.

Results: A total of 32 subjects diagnosed with SS-ILD were included. Demographics and baseline characteristics are shown
in Table 1. The mean follow-up time in the collaborative clinic was 18.2 months. Most patients had non-specific interstitial
pneumonia (NSIP) or lymphoid interstitial pneumonia (LIP) patterns, and approximately one-third had concomitant airway
involvement. The different patterns of involvement and their progression are presented in Table 2.

Extrapulmonary manifestations were common in this cohort. The most frequent manifestations were Raynaud’s phenome-
non (18.8%), peripheral nervous system involvement (9.4%), and arthritis (9.4%). A total of 6 patients (18.8%) had concom-
itant neoplasia, half of which were hematologic.

Table 1. Patient demographics and baseline characteristics.
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Half of the patients were receiving corticosteroid therapy at the baseline visit. The most frequent immunosuppressive thera-
pies were azathioprine (21,9%) and rituximab (21,9%), followed by methotrexate (15.6%) and mycophenolate (12.5%).
Additionally, one patient received tocilizumab (3.1%).

During the follow-up, only three patients met the criteria for PPF. Two of these patients had a fibrotic NSIP pattern, while the
third presented a usual interstitial pneumonia (UIP) pattern. Only two patients received treatment with nintedanib, with one
requiring discontinuation due to adverse effects (diarrhea and weight loss). There were no hospitalizations for acute exacer-
bations or deaths.

Conclusion: In our cohort of patients with SS and ILD, the majority demonstrated functional and radiological stability during
follow-up. Only 9.4% of the patients met the criteria for PPF, and there were no acute exacerbations or deaths. However,
larger cohorts and longer follow-ups are needed to confirm these findings.

Disclosure: S. Jiménez Barrios: None; S. Garrote Corral: None; J. Rigual: None; C. de La Puente Bujidos: None;
M. Blazquez Canamero: None; J. Loarce: None.

Abstract Number: 1426

Single Cell RNA-Seq Characterization of Circulating Immune Cells in
Sjogren’s Syndrome: Comparison to SLE and Rheumatoid Arhtritis

Alejandro Gomez-Gomez1, yolanda Guillen2, Paloma Vela Casasempere3, María Paula �alvarez Hern�andez4, Ignacio
Brana Abascal5, M�onica Fern�andez Castro6, Maria L�opez Lasanta1, José María Pego-Reigosa7, Carlos Marras8, María
García-Villanueva9, Francisco Blanco10, Patricia Carreira11, Carolina Perez-Garcia12, Íñigo Rúa-Figueroa13, Hugo F Avalos
bogado1, Natalia Boix Martí1, Eric Kirkegaard-Biosca14, iago �alvarez S�aez15, Nuria Palau16, Raül Tortosa16, Jesús Tornero
Molina17, Antonio Fernandez Nebro18, Jaime Calvo-Alén19, Juan Cañete20, Damiana Alvarez-Errico2, Ernest Choy21,
Holger Heyn22, Antonio Julia23, Sara Marsal barril1 and Jose Luis Andreu24, and on behalf of SSAD and DocTIS consortia,
1Hospital Universitari Vall d´Hebron, Rheumatology, Barcelona, Spain, 2Imidomics, Inc, Barcelona, Spain, 3Hospital
General Universitario de Alicante, Rheumatology, Alicante, Spain, 4Hospital universitario de la Princesa. IIS-Princesa,
Rheumatology, Madrid, Madrid, Spain, 5Hospital Universitario Central de Asturias, Oviedo, Asturias, Spain, 6Hospital
Universitario Puerta de Hierro Majadahonda., Madrid, Madrid, Spain, 7Galicia Health Service (SERGAS), Vigo, Spain,
8Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Murcia, Spain, 9Hospital Ram�on y Cajal, MADRID, Madrid,
Spain, 10Complejo Hospitalario Universitario de A Coruña, Rheumatology, A Coruña, Spain, 11Hospital Universitario
12 de Octubre, Madrid, Madrid, Spain, 12Hospital del Mar, Barcelona, Spain, 13Department of Rheumatology, Hospital
Universitario Doctor Negrín, Las Palmas de Gran Canaria, Las Palmas GC, Spain, 14Hospital Universitari Vall d´Hebron,
Ophtalmology, Barcelona, Spain, 15Hospital Universitari Vall d´Hebron, Maxillofacial Surgery, Barcelona, Spain, 16Vall d´

Table 2. ILD characteristics and disease progression. UIP = Usual interstitial pneumonia, NSIP = Nonspecific interstitial pneumonia, LIP = Lym-
phoid interstitial pneumonia, OP = Organizing pneumonia.
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Hebron Hospital Research Institute, Rheumatology, Barcelona, Spain, 17Sociedad Española de Reumatologia,
Rheumatology, Madrid, Spain, 18Hospital Regional Universitario Carlos Haya, Rheumatology, M�alaga, Spain,
19Department of Rheumatology, Hospital Araba, Vitoria, Pais Vasco, Spain, 20Hospital Clinic an IDIBAPS, Barcelona,
Spain, 21Cardiff University School of Medicine, Cardiff, United Kingdom, 22Centre for Genomic Regulation (CNAG-CRG),
National Centre for Genomic Analysis, Barcelona, Spain, 23Vall d’Hebron Hospital Research Institute, Barcelona, Spain,
24Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Primary Sjögren’s Syndrome (pSS) shares with SLE and RA features including their predominance in
women, immunological characteristics and genetic risk background. Hence, to dissect the heterogeneity across these IMIDs is
key to design precision medicine strategies. Single cell transcriptomics allows to interrogate patients’ samples at great resolution
to inform on common and specific pathogenic molecular mechanisms that drive disease. This is relevant not only for the discov-
ery of potentially actionable targets, but also to identify patients likely to benefit from such novel therapeutic interventions. Despite
pathogenic mechanisms can be organ-specific, immune cells are mobilized via peripheral blood initiating inflammatory
responses. In that respect, the profiling of peripheral blood mononuclear cells (PBMCs) is important since PBMCs may show
cell-type signatures that can define disease specific pathogenesis, with the advantage of being an easily accessible tissue.

Methods: PBMCs from 8 pSS and 5 healthy donors (H) were isolated in Ficoll gradient, and processed with Chromium Sin-
gle Cell 3’ kit v3 (10X Genomics). A median of 8,008 cells per sample were profiled. Raw sequences were demultiplexed and
mapped against the genome using Cell Ranger. Downstream analyses, including QC filtering, normalization, and integration
were done with Seurat. Immune cell were automatically annotated using Azimuth. Single cell data from 6 RA patients
(71,224 cells) and 8 SLE patients (71,224 cells), was obtained from the DoCTIS Consortium project.

Results: Differential cell abundance analysis of PBMCs among the 4 groups (H, pSS, SLE and RA) showed a significant incre-
ment in the CD8 lymphocyte population with CD8TEM features, that is specific to pSS. In turn, lower numbers of CD8 naïve T
cells were observed in pSS compared to healthy individuals, a change also found in RA but not in SLE. Gene expression anal-
ysis revealed that CD14+ monocytes show the highest number of differentially expressed genes (DEGs) in pSS compared to
controls. Analysis of these DEGs in CD14+monocytes from SLE and RA patients showed a significant antagonism, with many
genes showing a differential expression in the opposite direction. Second to monocytes, CD4TCM lymphocytes showed also
a large number of significant DEGs between pSS patients and controls, but no significant antagonism was found in CD4TCM
from RA or SLE. Pathway analysis of the genes exclusive to pSS (i.e. differentially expressed in pSS but not in SLE or RA), iden-
tified an association with the regulation of type I interferon and tumor necrosis factor production. Among the former, the family
of genes encoding 20–50 oligoadenylate synthetases (OAS1 to OAS3) were found to be significantly overexpressed in CD14+
monocytes. OAS1 is a well-known risk gene for pSS associated at a genome-wide level.

Conclusion: We have mapped PBMCs from pSS and compared it with HC as well as SLE and RA, covering a total of
241,841 cells, providing a valuable resource for further in depth analysis. Our study reveals relevant disorder and cell-specific
transcriptomic changes such as the upregulation of OAS family of IFNI response genes in CD14+ monocytes providing fur-
ther clues into the mechanisms driving the disease.

Disclosure: A. Gomez-Gomez: None; y. Guillen: None; P. Vela Casasempere: None;M. �alvarez Hern�andez: None;
I. Brana Abascal: None;M. Fern�andez Castro: None;M. L�opez Lasanta: None; J. Pego-Reigosa: AstraZeneca, 1, 6,
GSK, 5, 6, Otsuka, 1, Pfizer, 5, Roche, 1;C.Marras: None;M. García-Villanueva: None; F. Blanco: None; P. Carreira:
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None; C. Perez-Garcia: None; Í. Rúa-Figueroa: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6;
H. Avalos bogado: None; N. Boix Martí: None; E. Kirkegaard-Biosca: None; i. �alvarez S�aez: None; N. Palau: None;
R. Tortosa: None; J. Tornero Molina: None; A. Fernandez Nebro: None; J. Calvo-Alén: None; J. Cañete: None;
D. Alvarez-Errico: None; E. Choy: AbbVie, 2, 6, Amgen, 2, 6, Bio-Cancer, 5, Biocon, 2, Biogen, 2, 5, Bristol-Myers
Squibb(BMS), 6, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenus Kabi, 2, 6, Galapagos, 6, Gilead, 2, 6, Janssen, 2, Novartis, 2, 5,
6, Pfizer, 2, 5, 6, Regeneron, 2, 6, Roche, 2, 6, RPharm, 2, 6, Sanofi, 2, 5, 6, UCB Pharma, 6; H. Heyn: Mirxes, 2, Mod-
erna, 2, Nanostring, 2, Omniscope, 2, 8, Singularity, 2; A. Julia: None; S. Marsal barril: None; J. Andreu: None.

Abstract Number: 1427

Observed and Simulated Pharmacokinetics and Pharmacodynamics of
Nipocalimab, a Fully Human FcRn Blocking Monoclonal Antibody, in
Adults with Sjögren’s Disease: Results from a Phase 2, Multicenter,
Randomized, Placebo-controlled, Double-blind Study

Sophia G. Liva1, fudan Zheng1, Jocelyn H. Leu2, Kathy Sivils3, Keying Ma1, He Li4, Steven Leonardo5, Kim Lo1, Jada
Idokogi1, Kim Campbell1 and Jonathan J. Hubbard1, 1Janssen Research & Development, LLC, a Johnson & Johnson
Company, Spring House, PA, 2Janssen Research & Development, LLC, a Johnson & Johnson company, Spring House, PA,
PA, 3Johnson & Johnson Innovative Medicine, Edmond, OK, 4Janssen Research & Development, LLC, Therapeutics
Discovery, Spring House, PA, 5Janssen Research & Development, LLC, a Johnson & Johnson Company, Cambridge, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a chronic, progressive autoimmune disease characterized by aberrant B
lymphocyte activity, elevated IgG production, and the presence of IgG autoantibodies (AAbs). Elevated levels of pathogenic
IgG AAbs, particularly anti-Ro, are associated with more severe SjD. Nipocalimab is a fully human neonatal Fc receptor
(FcRn) blocking monoclonal antibody that reduces circulating IgG levels by selectively blocking IgG recycling. In the phase
2, multicenter, randomized, placebo-controlled, double-blind DAHLIAS study (NCT04968912), nipocalimab 15 mg/kg dem-
onstrated a significantly greater improvement in efficacy compared to placebo, with no new safety concerns. This analysis
characterized the pharmacokinetics (PK) and pharmacodynamics (PD) of nipocalimab in participants with SjD from DAHLIAS.

Methods: Adults with moderately-to-severely active SjD who were seropositive for anti-Ro AAbs were randomized 1:1:1 to
receive intravenous nipocalimab 5 or 15 mg/kg or placebo every 2 weeks through Week 22, with protocol-permitted back-
ground standard of care. Blood samples were collected from participants to measure concentrations of serum nipocalimab
and the FcRn-dependent IgG, including total IgG and IgG AAbs (ie, anti-Ro52, anti-Ro60, and anti-La/SSB), through Week
30. Data were summarized using descriptive statistics. Population PK/PD modeling based on observed data and available
nipocalimab clinical study data was performed to predict IgG lowering.

Results: The analysis set consisted of 163 participants. Baseline concentrations of disease-associated biomarkers were
similar across groups. Median, post-dose (�45 min after nipocalimab administration) serum nipocalimab concentrations
for the nipocalimab 5 and 15mg/kg groups ranged from 111.5 to 116.5 μg/mL and from 336.5 to 367.0 μg/mL, respectively
across Weeks 0 to 12. Both nipocalimab doses led to substantial, observed pre-dose changes (ie, minimum reductions)
from baseline in total IgG and AAb levels from Week 2 through Week 24 (final efficacy visit), when the median total IgG
change from baseline was –30.0%, –60.9%, and –0.5% for the nipocalimab 5 mg/kg, 15 mg/kg, and placebo groups,
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respectively (Table 1). PK/PD simulations indicated a median maximum IgG reduction of 77.5% at the IgG nadir along with
observed pre-dose (minimum) IgG reductions of 61% with nipocalimab 15 mg/kg. By Week 30 (8 weeks after last adminis-
tration), all treatment groups returned to near-baseline levels of IgG, anti-Ro60, anti-Ro52, and anti-La.

Conclusion: Nipocalimab administration was associated with substantial, median maximum reductions of approximately
77.5% in total IgG, with persistent, substantial minimum reductions in total IgG and AAbs (including anti-Ro60, anti-Ro52,
and anti-La antibodies) at the nipocalimab nadir before each dose. There was clear separation between each nipocalimab
dose and placebo that was apparent as early as Week 2 and resolved within 6 weeks after the end of treatment, suggesting
that the impact of FcRn inhibition on IgG levels is reversible upon discontinuing nipocalimab. These data show potent
engagement of nipocalimab with FcRn, clearly demonstrating the mechanism of action of nipocalimab in SjD.

Disclosure: S. Liva: Janssen Research & Development, LLC, 3, Johnson and Johnson, 11; f. Zheng: Janssen
Research & Development, LLC, 3, Johnson & Johnson, 11; J. Leu: Janssen Research & Development, LLC, 3, John-
son & Johnson, 11; K. Sivils: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; K. Ma: Janssen
Research & Development, LLC, 3, Johnson & Johnson, 11;H. Li: Janssen Research & Development, LLC, 3, Johnson &
Johnson, 11; S. Leonardo: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; K. Lo: Janssen
Research & Development, LLC, 3, Johnson & Johnson, 11; J. Idokogi: Janssen Research & Development, LLC,
3, Johnson & Johnson, 11; K. Campbell: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
J. Hubbard: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11.

Abstract Number: 1428

A Post-hoc Analysis of Two Phase 2 Randomized Controlled Trials in
Patients with Active Sjogren’s Disease Exploring the Novel Composite
Endpoint Sjögren’s Tool for Assessing Response (STAR)

Wolfgang Hueber1, Raphaele Seror2, Raphael Porcher3, Gabriel Baron4, Linchen He5, Wen-Lin Luo5, Xavier Mariette6

and Peter Gergely1, and themembers of the NECESSITY IMI2 consortium, 1Novartis Pharma, Basel, Switzerland, 2Service
de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France, France, 3Department of Rheumatology,
Bicêtre AP-HP Hôpital, Université Paris-Saclay, Paris, Ile-de-France, France, 4Hôpitaux Universitaires Paris-Sud (AP-HP),
Paris, Ile-de-France, France, 5Novartis Pharma, East Hanover, NJ, 6Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le
Kremlin Bicetre, France
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Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Two randomized controlled phase 2 trials in patients with active Sjogren’s disease (SjD) were recently
completed, the LOUiSSe trial assessing the Bruton Tyrosine kinase inhibitor remibrutinib (LOU064; NCT04035668; Dörner et al
(1), and the TwinSS trial assessing the fully humanmonoclonal antibody against CD40, iscalimab (CFZ533; NCT03905525). Both
trials met their respective primary endpoints using the validated European Sjogren’s Syndrome Disease Activity Index (ESSDAI).
Here we report a post-hoc analysis of the trials to explore performance of the newly proposed composite endpoint STAR.

Methods: Participants in both trials fulfilled the EULAR/ACR2016 classification criteria, were anti-Ro60-positive and had resid-
ual stimulated whole salivary flow. In the TwinSS trial, 173 patients were assigned to cohort 1 (ESSDAI ≥5 and European Sjog-
ren’s Syndrome Patient Reported Index [ESSPRI] ≥5) and 100 to cohort 2 (ESSDAI < 5, ESSPRI (fatigue or dryness) ≥5. In the
LOUiSSe trial, 73 patients were randomized in a 1:1:1 ratio to one of three treatment groups: remibrutinib 100 mg once per
day or 100 mg twice per day, or placebo. In both trials, the primary endpoint was change from baseline in ESSDAI at week
24. STAR is a composite endpoint comprised of clinical ESSDAI (ClinESSDAI; includes 10 physician reported domains and
one laboratory domain), ESSPRI (3 patients reported items), lachrymal gland function measured by Schirmer’s test; salivary
gland function measured as stimulated salivary flow by drole collection, and a biologic domain. All available w24 data (the pri-
mary endpoint) were analyzed for the current investigation of STAR. The derivation codes of the STAR endpoint were devel-
oped and provided by NECESSITY IMI2 consortium (2). Non-responder imputation was applied to handle the missing data.

Results: Pooled across the active arms, the week 24 ESSDAI response rates in LOUiSSe were 29.2% on placebo (Pbo) ver-
sus (vs) 53.1% on active treatment, and in TwinSS cohort one 62.8% on Pbo vs 74.6% on active; The pooled ESSPRI
response rates in LOUiSSe were 45.8% on Pbo versus 38.8% on active; in TwinSS cohort one, 58.1% on Pbo vs 63.1%
on active treatment. For TwinSS cohort 2 (one active arm), ESSPRI response rates were 54.0% on Pbo vs 64.0% on active
treatment. The week 24 STAR responder analysis revealed meaningful differences between the control arm and actively
treated patients in both trials, with responder rate differences between active and placebo arm ranging from 26% to 35%,
respectively. Notably, STAR also showed good differentiation of the placebo group from the group of patients treated with
investigational drug in Cohort 2 of the TwinSS trial (Figure 1).

Conclusion: Our post-hoc exploratory analysis of two recent interventional phase 2 randomized controlled trials suggests util-
ity of STAR as a single composite outcomemeasure for SjD studies. Encompassing all key disease features, STAR appears to
perform well in major subsets of patients with SjD including a subgroup with high symptom burden and low systemic activity.
STAR yields a comparatively low placebo response rate, and good differentiation between active and control arms.

Disclosure: W. Hueber: Novartis, 3, 11; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; R. Porcher: None; G. Baron: None; L. He: Novartis, 3;
W. Luo: Novartis, 3, 11; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2; P. Gergely: Novartis, 3.

Figure 1 STAR endpoint: Responder analysis of two randomized controlled phase 2 trials
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Abstract Number: 1429

Association of Bone Erosion and Microarchitecture with Disease Activity
and Damage in Sjögren’s Disease

Andre Franco1, Igor Murai2, Thomas Yang2, Valeria Caparbo3, Virginia Bonoldi2, Diogo Domiciano1, Lissiane Guedes2,
Sandra Pasoto1, Camille Figueiredo3 and Rosa M R Pereira3, 1Rheumatology Division, Hospital das Clinicas HCFMUSP,
Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 2Hospital das Clinicas
HCFMUSP, Faculdade de Medicina da USP, São Paulo, SP, Brazil, 3Division of Rheumatology, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, BR., São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a chronic multisystem autoimmune condition characterized by sicca syn-
drome and inflammatory arthralgia, more common in women. Bone involvement can result in osteoporosis and fragility frac-
tures, with peripheral joint erosions present but less frequent and smaller than in rheumatoid arthritis (RA). No studies have
evaluated the relationship between joint erosions, bone microarchitecture, and parameters of disease activity and accumu-
lated damage. This study aims to evaluate the association between bone erosion in metacarpophalangeal (MCP) and prox-
imal interphalangeal (PIP) joints, bone microarchitecture, systemic disease activity, and damage index in women with SjD,
and to assess the association between systemic bone involvement and SjD activity and damage indices.

Methods: This prospective study selected adult women with SjD according to the American College of Rheumatology and
EULAR criteria, without conditions and/or medication use affecting bone metabolism or immobility. Joint erosions and
osteophytes were evaluated by high-resolution peripheral quantitative computed tomography (HR-pQCT) and ultrasound
(US); bone microarchitecture by HR-pQCT; bone mineral density and trabecular bone score (TBS) of the lumbar spine by
dual-energy X-ray absorptiometry (DXA); systemic disease activity, symptom score, and damage index by EULAR Sjögren’s
Syndrome Disease Activity Index (ESSDAI), EULAR Sjögren’s Syndrome Patient Reported Index (ESSPRI), and Sjögren’s
Syndrome Disease Damage Index (SSDI), respectively.

Results: Of the 368 patients assessed, 106 were included. Mean age was 49.6 ± 9.2 years, body mass index (BMI) 28.5 ±
5.5 kg/m2, and 49% identified as white. Disease duration was 7 (4–14) years, with ESSDAI 1 (0–3), ESSPRI 5.3 (3.3–7.0),
and SSDI 2 (1–3). HR-pQCT showed 55 (56.7%) patients with joint erosions, predominantly in MCP and PIP joints, with
the third metacarpal head being the most frequent site (74.4%). DXA did not indicate osteopenia or densitometric osteopo-
rosis, with TBS 1.420 ± 0.09. In US, 47% had erosions and 32% had osteophytes, mainly in PIP and DIP joints, with synovitis in
58%. No correlation between erosion presence and disease activity or damage indices. SSDI inversely related to the following
structural parameters: cortical volumetric bone mineral density [Ct.vBMD] of the radius (ρ -0.24; P = 0.018) and tibia (ρ -0.38; P
< 0.001); cortical area (ρ -0.30; P = 0.003) and trabecular number [tTb.N] (ρ -0.25; P = 0.016) of the tibia. Cortical porosity of
the radius (ρ 0.33; P < 0.001) and tibia (ρ 0.38; P < 0.001), as well as pore diameter (ρ 0.29; P = 0.003) and trabecular separation
[tTb.Sp] (ρ 0.24; P = 0.019) of the tibia were greater in patients with higher disease damage, considering age, disease duration,
and cumulative glucocorticoid dose. HR-pQCT identified more joint erosions than US (56.7% vs. 47%, P = 0.00317).

Conclusion: HR-pQCT is a valuable tool for identifying joint erosions and bone microarchitecture changes in SjD patients.
Joint erosion is common in SjD. Systemic bone involvement correlates with the disease damage index, highlighting the
importance of detailed bone assessment for better management and treatment.
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Disclosure: A. Franco: None; I. Murai: None; T. Yang: None; V. Caparbo: None; V. Bonoldi: None; D. Domiciano:
None; L. Guedes: None; S. Pasoto: GlaxoSmithKlein(GSK), 5; C. Figueiredo: None; R. Pereira: None.

Abstract Number: 1430

C57BL/6.NOD-Aec1Aec2 Mice Recapitulate Sjögren’s Serology Better
Than NOD.B10Sn-H2b Models and JAK Inhibitor Treatment Improves
Immunoglobulins and Salivary Gland Inflammation but Not Salivary Flow
in Sjögren’s Mice

Sara McCoy1 and Ilya Gurevic2, 1University of Wisconsin, Middleton, WI, 2University of Wisconsin, Madison

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1. Aec mice diverge from control mice to a greater extent than NOD.B10 mice. Mice at 26 weeks were tested for SjD characteristics includ-
ing stimulated salivary flow, Immunoglobulins, and lymphocytic infiltrate of salivary glands. A: Salivary flow between SjD mouse model and control
mice at 26 weeks is similar; B: Change in saliva production over two weeks (26-24 weeks) is similar but seems to increase more slowly in Aec mice;
C-D IgG and IgM is highest in the Aec SjD mouse model; E-F: there is a non-significant trend toward greater infiltrate among NOD.B10 mice.
P-value calculated with ordinary one-way ANOVA with multiple comparison by Fisher’s LSD. Error bars are standard error of the mean.
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Background/Purpose: Sjögren’s disease (SjD) is a systemic autoimmune disease in which interferons (IFNs) are believed to
play a major role/ JAK inhibitors (JAKinibs) block IFN activation pathways; yet little is known about the effect of JAK inhibitors
on SjD mouse models. Furthermore, although animal models are invaluable tools to mimic complexities of human disease, little
is known about how certain commonly used congenic SjD mice compare to control strains. Our objective was to compare con-
genic and control SjD model features and to determine the effect of the JAK inhibitor, ruxolitinib (ruxo), on SjD in mouse models.

Methods:We treated females from two SjD mouse models (NOD.B10Sn-H2b/J [NOD.B10] and C57BL/6.NOD-Aec1Aec2
[Aec]) with ruxo 60 mg/kg twice daily or vehicle from 24 to 26 weeks. Stimulated salivary flow (pilocarpine) at the end of two
weeks and at baseline. We obtained blood and salivary gland tissue for analyses of glandular and peripheral immune dys-
function. We performed IgG and IgM ELISA per manufacturer specifications. We performed focus score (number of infil-
trates comprising 50 or more mononuclear cells per four mm2) or percent infiltrate (the area of mononuclear cell infiltrate/
total gland area). Statistical analyses include ANOVA or unpaired student’s t-tests.

Results: NOD.10 mice make more saliva than B6 controls and stimulated saliva does not differ between mice over two weeks
(Fig 1A-B). IgM production is higher in Aecmice than Nod.B10mice (Fig 1C) and IgG is higher in Aec than both B6 controls and
NOD.B10 mice (Fig 1D). NOD.B10 mice have a trend toward greater lymphocytic infiltrate than B6 control mice, but this did

Figure 2. IgM and IgG improve with ruxolitinib treatment. We treated NOD.B10 (n=28) and Aec mice (n=26) mice with ruxolitinib 60 mg/kg or vehi-
cle twice daily for two weeks. ELISAs for IgM and IgG were performed per manufacturer’s recommendations. A) IgM at 26 weeks shows significant
improvement with ruxolitinib in the AEC but not the NODB10 mice; B) IgG at 26 weeks shows significant improvement with ruxolitinib in the AEC
but not the NODB10 mice; Lymphocytic infiltrates improve with ruxolitinib. We treated NOD.B10 mice (n=28) with ruxolitinib 60 mg/kg or vehicle
twice daily for two weeks. We calculated percent of tissue area comprising lymphocytic infiltrates and focus score (number of foci [at least
50 mononuclear cells] per 4 mm2). C) The percent of tissue area comprising lymphocytic infiltrates improved after two weeks of ruxolitinib therapy;
D) The focus score trended toward improvement in the ruxolitinib versus the vehicle group; however, did not achieve significance. Error bars are
standard error of the mean.
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not achieve statistical significance (Fig 1E-F). We determined that IgM and IgG improved after two weeks of ruxo therapy in Aec
mice (Fig 2A-B). We also found that inflammatory cell infiltrate improved with ruxo therapy in NOD.B10 mice (Fig 2C-D). We
found no difference in the amount of saliva produced by mice after two weeks of ruxo treatment (Fig 3A-B).

Conclusion: Aec mice have a more robust SjD hypergammaglobulinemia phenotype than NOD.B10 SjD mouse models so
might be a preferred model for testing B-cell targeting drugs. Ruxo seems to improve this immune dysfunctionality in SjD
mouse models, but does not improve salivary flow. Future directions include completion of mouse phenotyping and single
cell RNA seq to disentangle the mechanisms driving therapeutic response features that differ between responder and
non-responder mice.

Disclosure: S. McCoy: Amgen, 2, Bristol-Myers Squibb(BMS), 2, icell, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra, 2,
Target RWE, 2; I. Gurevic: None.

Figure 3. Stimulated salivary flow does not change after ruxolitinib treatment. We treated NOD.B10 (ruxo n=13; veh n=15) and Aec (ruxo n=13; veh
n=13) mice with ruxolitinib 60 mg/kg or vehicle twice daily for two weeks. Stimulated salivary flow was performed at 24 weeks and 26 weeks. A)
difference in salivary flow from end of treatment compared to before treatment; B) Salivary flow at the end of treatment. P-value calculated with
ordinary one-way ANOVA with multiple comparison by Fisher’s LSD. *=p<0.05. Error bars are standard error of the mean.
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Abstract Number: 1431

Computational Systems Biology Approach to Unveil Molecular
Interactions in Sjogren’s Disease Pathogenesis

Sacha E Silva Saffar1, Jacques-Eric Gottenberg2, Michele Bombardieri3, Divi Cornec4, Jacques-Olivier Pers4, Marta
Alarcon-Riquelme5, Philippe Moigeon6, Michael Barnes7, Sandra Ng8, Wan Fai Ng9, Xavier Mariette10, Gaetane
Nocturne10 and Anna Niaraki11, 1University Paris Saclay, Le Kremlin Bicetre, France, 2Rheumatology Department,
Strasbourg University Hospital,, Strasbourg, France, 3Centre for Experimental Medicine and Rheumatology, The William
Harvey Research Institute, Queen Mary University of London, London, United Kingdom, 4University of Brest, Brest,
France, 5Fundaci�on Progreso y Salud, Andalusian Government, Granada, Spain, 6Servier Laboratories, France, Gif sur
Yvette, France, 7William Harvey Research institute, Centre for Translational Bioinformatics, London, United Kingdom,
8Centre for Translational Bioinformatics, William Harvey Research Institute, London, United Kingdom, 9Department of
Rheumatology, Newcastle University, & HRB Clinical Research Facility, University College Cork, Newcastle upon Tyne,
United Kingdom, 10Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 11University of
Toulouse, Toulouse, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) presents an unmet medical challenge as there is currently no cure. Despite
advances in understanding the immunopathogenesis of SjD, there is still a pressing need to identify novel biomarkers and
therapeutic targets and personalized treatment.

Our objective is to create a fully-detailed molecular interaction map (MIM) including all the signalling and molecular pathways
implicated in SjD pathogenesis. To create a large-scale mechanistic model to enable in silico simulations of perturbations
including drug interventions, and the generation of hypothesis-driven predictions.

Methods: Differential expression analysis was performed on blood samples from SjD patients vs controls on 3 transcrip-
tomic datasets: the publicly available GSE51092 and the accessible via the NECESSITY consortium UKPSSR and PRECI-
SESADS datasets. GSE51092 contains 190 SjD patients and 32 controls, UKPSSR of 151 SjD patients and 29 controls,
and PRECISESADS, RNASeq data for 304 SjD patients and 341 controls. Pathway enrichment analysis was subsequently
performed using GSEA and the Reactome pathway database. Additional literature-based evidence was used to develop a
molecular interaction map, combining the results of the previous analytical steps. The SjD specific map was then converted
into a Boolean model using the CaSQ tool. Logic rules based on Boolean algebra are used to describe every interaction
between the molecular entities.

Results: Our analysis unveiled a set of differentially expressed genes (DEG) and related pathways associated with immune
dysregulation and inflammatory responses in SjD. We obtained a total of 1625 DEG, 725 DEG from PRECISESADS, 1161
DEG from GSE51092 and 239 DEG from UKPSSR, with 25 DEG common for all three datasets. Nine common DEG were
associated with Interferon signalling, A hallmark pathway of the disease. In total, 43 relevant pathways were identified with
both GSEA and Reactome-based analysis. The building of the SjD Map was performed based on literature search and the
43 identified pathways from data analysis. The MIM includes more than 25 pathways data-driven and literature-mined, com-
prising 700 species (genes, RNAs, proteins) and 485 reactions. The SjD-specific Boolean model obtained after conversion
of the SjD MIM, represents a fully executable version of the SjD molecular network, containing 363 nodes and 537 edges.
The model is currently able to reproduce some of the biological scenarios from literature knowledge, notably the interferon
(Figure 1A-B) and B cell response (Figure 1C) and to assess the impact of drug on the SjD immunopathology (Figure 1B-C).
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Conclusion: We have built the first SjD-specific MIM integrating omic data analyses and information from literature-based
evidence and pathway enrichment analysis. The preliminary computational model based on the SjD map is able to repro-
duce inflammatory response scenarios and test the impact of drugs in the system. Validation with external data and contex-
tualization is ongoing and will allow the model to be used to decipher heterogeneity and predict drug targetability once the
model is trained.

Disclosure: S. E Silva Saffar: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD,
2, Novartis, 2, Pfizer, 2, 5; M. Bombardieri: None; D. Cornec: None; J. Pers: None; M. Alarcon-Riquelme: None;
P. Moigeon: Servier, 3;M. Barnes: None; S. Ng: None; W. Ng: Amgen, 2, Argenx, 2, IQVIA, 2, Johnson and Johnson,
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2, Novartis, 2, sanofi, 2; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2;G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-Ingelheim, 6, Novartis, 6;
A. Niaraki: None.

Abstract Number: 1432

Diagnostic Performance of Mayor Salivary Gland Ultrasound for
Diagnosis of Sjögren’s Syndrome in Routine Clinical Practice

Carmen Raya-Santos1, José Miguel Senabre2, José Antonio Bernal3, Rocío Gallego Campuzano4, Lara Pons-Canet2, Ana
Pons-Bas2, Juan Carlos Cortes4, Gregorio Santos-Soler5 and José Rosas-G�omez de Salazar6, 1Hospital Marina Baixa,
Villajoyosa (Alicante), Spain, 2Hospital Marina Baixa, Villajoyosa, Spain, 3Hospital Marina Baixa (Villajoyosa), Alicante,
Spain, 4Hospital Marina Baixa, Villajoyosa, Comunidad Valenciana, Spain, 5Hospital Marina Baixa, Villajoyosa, 6Hospital
Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster I
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Major salivary glands ultrasound (SGU) is a promising tool in the diagnosis of Sjögren syndrome
(SS) and has demonstrated good sensitivity and specificity in previous studies. However, its usefulness in daily rheumatology
practice has not been completely established.

The objective of this study was to assess the performance of SGU for diagnose of SS in routine clinical practice.

Methods: This was a cross-sectional single center observational study. Patients with clinical suspicion (due to xerostomia,
xerophthalmia or positive anti-Ro) or confirmed diagnosis of SS were included in the study. All patients underwent sialome-
try, Schirmer test and blood samples, including autoantibodies, as part of the routine clinical practice. SGUwas performed in
all patients by a rheumatologist who was unaware of clinical data. OMERACT semi-quantitative scoring system for SGU that
grades each gland from 0 to 3 (parotid and submandibular) was evaluated. A cutoff of ≥2 in any of the four glands was
selected because has shown good performance for the diagnosis of SS in previous studies. Demographic data and clinical
history were collected, including minor salivary gland biopsy when available. Fulfilment of 2016 ACR/EULAR criteria for SS
[2] was evaluated in each patient. Sensitivity, specificity, positive predictive value, and negative predictive value were calcu-
lated for sialometry and SGU.

Results: 81 patients were included, of which 76 (93.8%) were women. Of the total, 41 (50.6%) met the 2016 ACR/EULAR
SS criteria. Anti-Ro/SSA antibody was positive in 54/81 (66.7%) and minor salivary gland biopsy was performed in 8 (9.9%)
patients, being pathological in 6 (7.4%). Of the 40 patients who did not meet criteria for classification as SS, 13 (32.5%) had a

Results of sialometry, Schirmer test and SGU
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Schirmer test < 5 mm, 7 (15.5%) had a basal sialometry < 1.5 mL in 15 minutes and 7 (17.5%) had an SGU with OMERACT
≥2. Of the 41 patients classified as SS, 22 (53.7%) had pathological Schirmer, 21 (51.2%) had a basal sialometry < 1.5 mL in
15 minutes and 29 (70.7%) had an SGU with OMERACT ≥ 2.

Sialometry had a sensitivity of 51.2% (36.5-65.7%) and a specificity of 82.5% (68.0-91.3%) for classification as SS, and SGU
(OMERACT ≥2) had a sensitivity of 70.7% (55.5-82.4%) and a specificity of 82.5% (68.0-91.3%). The positive predictive
value of the SGU was 80.6% (65.0-90.2%) and the negative predictive value was 73.3% (59.0-84.0%).

Conclusion: In our routine clinical practice, the diagnostic performance of SGU is good, superior to sialometry, although the
latter is included in the ACR/EULAR criteria for SS and the SGU not.

Disclosure: C. Raya-Santos: None; J. Senabre: None; J. Bernal: None; R. Gallego Campuzano: None; L. Pons-
Canet: None; A. Pons-Bas: None; J. Cortes: None; G. Santos-Soler: None; J. Rosas-G�omez de Salazar: None.

Abstract Number: 1433

Association of Contextual Factors with Sonographic Inflammatory and
Structural Phenotypes in Psoriatic Arthritis Patients

Andre Lucas Ribeiro1, Sydney Thib2, Kangping Cui3, Sahil Koppikar4 and Lihi Eder5, 1Women’s College Hospital &
University of Toronto, Porto Alegre, Rio Grande do Sul, Brazil, 2Women’s College Research Institute, Toronto, Canada,
3Sunnybrook Hospital, Toronto, Gravenhurst, ON, Canada, 4Women’s College Hospital & University of Toronto, Toronto,
ON, Canada, 5University of Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultrasound (US) is a valuable tool for enhancing disease activity assessment in psoriatic arthritis
(PsA) by providing detailed visualization of both inflammatory and structural changes. Despite the established associations
of various contextual factors with US abnormalities in PsA, the extent and significance of these associations remain unclear.
Our study aims to investigate the impact of contextual factors on the presence and severity of sonographic lesions in
patients with active PsA.

Individual diagnostic performance of each pair of glands taking the 2016 ACR/EULAR classification criteria as the gold standard

Diagnostic performance of sialometry and SGU taking the 2016 ACR/EULAR classification criteria as the gold standard
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Methods: In a cross-sectional study, 115 patients with active PsA underwent a comprehensive US evaluation for inflamma-
tory (inf ) and structural (str) lesions like synovitis, enthesitis, peritenonitis (PTI), tenosynovitis (TN), bone erosion (BE), and new
bone formation (NBF), with semi-quantitative B-mode and Doppler scores. The US protocol was extensive, covering
64 joints, 36 tendons, and 16 entheses. Total summary scores for each domain were analyzed using t-tests and linear

Figure 1. T-test comparison of contextual factors and sonographic features. Sonographic features marked with a "red asterisk" represent signifi-
cant associations (p <0.05).
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multivariable regression by age (≥60, < 60), sex, body mass index (BMI) (≥30, < 30), diabetes, alcohol (any, none), smoking,
disease duration (≥1, < 1 years), and biological/target-synthetic disease-modifying anti-rheumatic drug (b/tsDMARDs)
exposure.

Results: Among the 115 patients studied (mean age 47.1 years, 47.8% females), the average Disease Activity in Psoriatic
Arthritis (DAPSA) score was 22.6. The mean US scores were 35.6 for synovitis and 30.1 for total enthesitis. Detailed popu-
lation characteristics are provided in Table 1. Key findings included significantly higher sonographic scores for inf and str
enthesitis, BE, and NBF in patients aged ≥ 60 years (Figure 1). Additionally, synovitis and TN scores were significantly higher
in b/tsDMARDs-exposed patients. Diabetic patients exhibited higher str enthesitis but lower BE scores compared to non-
diabetic patients. Other contextual factors did not show significant differences in US scores.

Multivariable analysis (Figure 2) revealed that age ≥ 60 was independently associated with higher scores for inf and str
enthesitis (adjusted β 6.37 and 14.6, respectively, p < 0.05). Similarly, b/tsDMARDs-exposure correlated with higher syno-
vitis and TN scores (adjusted β 12.8 and 5.95, respectively, p < 0.05). Other significant associations included age ≥

60 (adjusted β 2.53), male sex (adjusted β 1.58), BMI ≥ 30 (adjusted β -1.72), and diabetes (adjusted β -3.76) with BE scores.
Notably, age ≥60 was also associated with increased NBF scores (adjusted β 13.7, p < 0.001).

Conclusion: Older age consistently correlated with more severe inf and str US lesions, suggesting an association
between age and a more severe PsA phenotype or potential overlap with age-related joint abnormalities such as oste-
oarthritis. The higher synovitis and TN scores observed in b/tsDMARDs-exposed patient may indicate the role of these
treatments as severity markers. These findings highlight the importance of integrating patient demographics and treat-
ment history in PsA sonographic assessments to facilitate more personalized management strategies and improve
patient outcomes.

Figure 2. Multivariable analysis illustrating the impact of contextual factors on sonographic abnormalities. Displayed are adjusted beta coefficients
with 95% confidence intervals. The "red boxes" indicate significant results (p <0.05).
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Disclosure: A. Lucas Ribeiro: None; S. Thib: None;K. Cui: None; S. Koppikar: None; L. Eder: AbbVie, 2, 5, 6, Bristol-
Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.

Abstract Number: 1434

Prevalence of Liver Steatosis in Axial Spondyloarthritis: A Retrospective
Study Using Computed Tomography Liver Minus Spleen
Attenuation Ratio

Léa Da silva1, olivier Fakih1, mickael chouk1, delphine weil-verhoeven2, DANIEL WENDLING3, CLEMENT PRATI4 and
FRANK VERHOEVEN1, 1Service de rhumatologie, CHU de Besancon, Besançon, France, 2Service d’hépatologie, CHU de
Besancon, Besançon, France, 3University Hospital, Besançon, France, 4Service de Rhumatologie, centre hospitalier
régional universitaire Jean-Minjoz, Université de Franche-Comté, Besançon, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The management of axial spondyloarthritis (axSpA) comorbidities includes the metabolic syndrome
(2). The latter includes steatotic liver disease (SLD) (3), which is present in approximately 40% of psoriatic arthritis (PsA) cases
and approximately 30% in the global population of the United States but data is lacking in axSpA. The CT liver minus spleen
ratio enables to determine the presence of macrovesicular steatosis of 30% or greater of the liver (1). The aim of this study
was to evaluate the prevalence of liver steatosis in axSpA using CT scan.
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Methods: This is a retrospective monocentric study including patients with axSpA meeting the ASAS 2009 criteria who
underwent an abdominal CT-scan (Somatom 64 definition AS+, Siemens Healthineers, Erlangen, Germany), without injec-
tion for any reasons. We obtained liver and spleen densities in Hounsfield units (HU) and used the CT liver minus spleen
(L-S) attenuation ratios < - 10 to assess steatosis. To obtain the indices, hepatic attenuation and splenic attenuation were
measured through the averaging of the Hounsfield units of different regions of interest (ROIs) in each parenchyma of the liver.
Each ROI (1.5*1.5) was placed on 4 different sites (for the liver, 2 on the right lobe and 1 on the left lobe and one on the
spleen). For each patient, we searched for the phenotype of the disease. Non-inclusion criteria were the existence of tumour
lesion of the spleen and the liver and a history of hemochromatosis.

Results:We included 108 patients with axSpA with a mean age of 54.0 (16) years old and 15,3 (12.8) years of disease dura-
tion, 82% HLA B27+, 31% of uveitis, 22% of psoriasis, 21% of IBD, 87% with radiographic sacroiliitis, 66% with syndesmo-
phyte, 72% of male, a mean BMI of 25,6 kg/m2, 14% of type 2 diabetes and 68%were smoker. In total, 8,4% of patients had
a liver-minus-spleen ratio < -10. The factors associated with the presence of liver steatosis (table) were the BMI (32.9 (8.0)
VS 24.9 (5,8) kg/m2; p= 0.04), a dyslipidemia (56% VS 22%; p=0.04), the female gender (56% VS 24%; p=0.059), the pres-
ence of skin psoriasis (67% VS 18%; p< 0.01) and a trend towards an association between the absence of radiodographic
sacroiliitis and hepatic steatosis (67% VS 89%; p=0.08). The peripheral involvement, the notion of dactylitis, NSAIDs use and
cs / bDMARDs use were not associated with the presence of liver steatosis.

Conclusion: Our study showed a low prevalence of liver steatosis in axSpA despite a high prevalence of type 2 diabetes.
Female with higher BMI and psoriasis were more likely to develop liver steatosis

Disclosure: L. Da silva: None; o. Fakih: None; m. chouk: None; d. weil-verhoeven: None; D. WENDLING: None;
C. PRATI: None; F. VERHOEVEN: None.

Abstract Number: 1435

Prevalence, Progression, and Associated Factors of Enthesopathy at Hip
and Pelvic Regions in Patients with Axial Spondyloarthritis: Computed
Tomography-based Assessment

Seong-Hyeok Bak, Kyung-Ann Lee, Eunsun Oh, Hyun-Sook Kim and Seunghyun Kim, Soonchunhyang University Seoul
Hospital, seoul, Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a group of related inflammatory diseases characterized by enthe-
sitis, synovitis, and osteitis. The assessment of axial enthesitis in the pelvis using physical examination, conventional radiog-
raphy, and ultrasound may be challenging, resulting in limited data. Beyond the spine and sacroiliac joint, evidence of
damage from axial entheseal lesions based on computed tomography (CT) is limited in patients with axSpA. This single-
center, retrospective study aimed to investigate the prevalence and progression of entheseal lesions at the hip and pelvis
via CT and determine the associated factors in patients with axial axSpA.
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Methods: AxSpA patients who underwent CT that included the pelvis and hip and age-sex-matched controls who under-
went CT for genitourinary indications were analyzed. Each CT exam was retrospectively and independently evaluated by a
certified musculosketetal radiologist and an experienced rheumatologist. Eight bilateral entheseal sites were evaluated. Each
entheseal site was scored as follows: 0 (no damage), 1 (irregularities and/or erosions), and 2 (enthesophytes) (Figure 1). To
evaluate the longitudinal changes of radiographic enthesopathy, additional pelvic CT for any reason after the baseline CT
were also scored in both groups.

Results: Ninety-one patients (mean age 36.6±13.1 years) and 91 controls were analyzed. Enthesopathy was more fre-
quently observed in the axSpA group (39.6%) compared to that in controls (21.9%) (p=0.01) (Table 1), with the symphysis
pubis (22.0%) most commonly affected. Entheseal scores of the symphysis pubis and greater trochanter were significantly
higher in the axSpA group than those in controls. Smoking (OR, 3.653), modified stoke ankylosing spondylitis spinal
score (OR, 1.186), and use of TNF-alpha blockers (OR, 4.645) were independent factors associated with enthesopathy in
axSpA patients (Table 2). Radiographic progression of entheseal lesions at approximately 2 years were very rare.

axspa table1

axspa figure 1
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Conclusion: Radiographic enthesopathy of the pelvis and hip was prominent in axSpA patients and linked to spinal dam-
age, smoking, and use of TNF-alpha blockers.

Disclosure: S. Bak: None; K. Lee: None; E. Oh: None; H. Kim: None; S. Kim: None.

Abstract Number: 1436

The Association of Cigarette Smoking with Radiographic Progression in
Psoriatic Arthritis

Fadi Kharouf1, Hernan Maldonado Ficco2, Shangyi Gao3, barry J Sheanne4, Daniel Pereira5, Richard Cook6, Vinod
Chandran7 and Dafna Gladman8, 1University Health Network and University of Toronto, Toronto, ON, Canada, Toronto,
ON, Canada, 2Hospital San Antonio de Padua, Cordoba, Argentina, 3Toronto Western Hospital, University of Toronto,
Toronto, ON, Canada, 4St James’ Hospital, Dublin, Ireland, 5University Health Network, Toronto, ON, Canada, 6University
of Waterloo, Waterloo, Canada, 7University of Toronto, Toronto, ON, Canada, 8University of Toronto, Toronto Western
Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The association between smoking and radiographic damage has been established in axial spondy-
loarthritis and rheumatoid arthritis, but not in psoriatic arthritis (PsA). We designed this study to investigate this relationship
in PsA.

Methods: We included patients with PsA followed at our prospective observational cohort. Smoking status was evaluated
from the baseline visit up until the first detection of progression of radiographic damage, defined as an increase of ≥1 point
on the modified Steinbrocker score (mSS). We classified patients as non-smokers, past smokers, and current smokers. We

axspa table2
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used Cox regression analysis to determine the factors associated with the time to progression of peripheral joint damage; to
account for potential collider bias, which could be introduced by uncontrolled confounding, we evaluated the following
covariates at baseline only (and not longitudinally): swollen joint count (SJC), dactylitis, mSS, and abnormal erythrocyte sed-
imentation rate (ESR).
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Results: Of 1736 patients included in the study, 952 (54.9%) were males, with a mean (standard deviation) age of 44.9
(13.3) years and PsA duration of 6.3 (8.1) years at baseline (Table 1). 906 (52.2%) were non-smokers, 211 (12.2%) were
past smokers, and 311 (17.9%) were current smokers; 308 (17.7%) had missing smoking data. At baseline, 744 (52.1%)
patients had erosions, with a median [interquartile range] mSS of 2.0 [0.0, 10.0]. In the multivariate Cox regression model,
older age (HR 1.01, p< 0.001), shorter duration of psoriasis (HR 0.99, p=0.004), higher baseline SJC (HR 1.02, p=0.01)
and mSS (HR 1.01, p< 0.001), as well as baseline dactylitis (HR 1.49, p< 0.001) and abnormal ESR (HR 1.32, p=0.004) were
all associated with a shorter time to progression of joint damage (Table 2). Smoking (current and past; HR 0.74, p=0.01 and
HR 0.78, p=0.046, respectively) and use of advanced therapy (biologic or targeted synthetic drugs) (HR 0.61, p=0.002) were
associated with a longer time to progression of joint damage.

Conclusion: Cigarette smoking does not appear to be positively associated with the progression of peripheral joint damage
in PsA. Further studies are required to confirm our findings.

Disclosure: F. Kharouf: None; H. Maldonado Ficco: None; S. Gao: None; b. Sheanne: None; D. Pereira: None;
R. Cook: None; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers
Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 1437

Impact of Early Diagnosis in Patients with Axial Spondyloarthritis on
Arterial Stiffness Progression

Sze-Lok Lau1, Huan Meng2, Isaac Cheng1, Bryan PY Yan1, Alex PW Lee1, Ho So1 and Lai-shan Tam3, 1The Chinese
University of Hong Kong, Hong Kong, Hong Kong, 2The Faculty of Medicine, CUHK, Hong Kong, China (People’s Republic),
3The Chinese University of Hong Kong, New Territories, Hong Kong

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In patients with axial spondyloarthritis (AxSpA), we have reported that higher inflammatory burden
as reflected by a longer disease duration, delay in diagnosis and higher erythrocyte sedimentation rate (ESR) levels were pre-
dictors associated with incident hypertension after adjusting for traditional cardiovascular (CV) risk factors. Whether this is
due to accelerated arterial stiffness progression is worth exploring.

Methods:One hundred patients with axSpA who fulfilled the ASAS classification criteria and with active disease (ASDAS ≥2.1)
were recruited from the out-patient clinic of 6 regional hospitals. All participants will receive a 2-year protocolized treatment
aiming to achieve ASDAS low disease activity (LDA) in order to address the effects of treating-to-target (T2T) and vascular out-
comes (The Hong Kong AxSpA T2T vascular study). Medical history, medication used, disease activity, serum levels of inflam-
matory markers, cholesterol and fasting glucose were measured/recorded every 6 months. Brachial-ankle pulse wave velocity
(baPWV) and carotid ultrasound were assessed at baseline and yearly. In this interim-analysis, we will focus on baPWV.

Results: Ninety-two patients completed the month 12 follow-up. The patients were stratified into two groups based on the
duration from symptom onset to diagnosis: less than 2 years (early axSpA group) and 2 years or more (non-early axSpA
group). Table 1 and Figure 1 summarized the demographic and clinical characteristics of both groups. The baseline baPWV
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values were comparable between the two groups (1412.4 ± 230.45 and 1325.19 ± 174.75, p > 0.05). However, at Month
12, there was a significant difference in baPWV between the groups (1470.77 ± 233.70 and 1302.09 ± 198.52, p=0.001)
(Fig 2). The early axSpA group showed a decrease of 23.09 cm/s, while the non-early axSpA group exhibited an increase

Table 1. Demographics and key measurements at the baseline and Month 12

Fig 1. Type of medication used over 12 months. csDMARDs: conventional synthetic disease-modifying antirheumatic drugs; bDMARDs: biological
disease-modifying antirheumatic drugs; NSAIDs: Non-steroidal anti-inflammatory drugs
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of 59.85 cm/s (p=0.033). A multivariate linear regression analysis was conducted to predict the change in baPWV based on
age, gender, early axSpA, use of csDMARDs, and glucocorticoids at baseline. Early axSpA remained the only significant pre-
dictor and was associated with a positive effect in reducing baPWV (β = -82.939; p = 0.033).

Conclusion: Early diagnosis may be able to prevent progression of arterial stiffness in patients with axial SpA by lowering the
cumulative inflammatory burden before effective suppression of inflammation could be given to the patients.

Disclosure: S. Lau: None;H.Meng: None; I. Cheng: None; B. Yan: None; A. Lee: None;H. So: None; L. Tam: AbbVie/
Abbott, 2, Amgen, 5, Boehringer-Ingelheim, 2, 5, Eli Lilly, 2, GlaxoSmithKlein(GSK), 5, Janssen, 2, 5, Novartis, 5, Pfizer,
2, 5, Sanofi, 2.

Abstract Number: 1438

Performance of Combined MRI SI Joint Active and Structural Lesions in
Diagnosing Axial SpA: A Prospective Cohort Study

Liese de Bruin1, Mary Lucy Marques2, Miranda van Lunteren3, Manouk de hOoge4, Sofia Exarchou5, Karen Minde
Fagerli6, Roberta Ramonda7, Robert Landewé8, Floris van Gaalen9, Desiree van der Heijde10 and Sofia Ramiro11, 1Leiden
University Medical Center, Leiden, Netherlands, 2Leiden University Medical Center, Coimbra, Zuid-Holland, Portugal,
3Leiden University Medical Center, Leiden, Zuid-Holland, Netherlands, 4Dept. of Internal Medicine and Pediatrics, Ghent
University, Ghent, Belgium, 5Lund University, Åkarp, Sweden, 6Diakonhjemmet Hospital, Oslo, Norway, 7Rheumatology
Unit, University of Padova, Italy, Padova, Italy, 8Amsterdam University Medical Center, Meerssen, Netherlands, 9LUMC,
Leiden, Zuid-Holland, Netherlands, 10Department of Rheumatology, Leiden University Medical Center, Meerssen,
Netherlands, 11Leiden University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Definitions for active and structural lesions on MRI of the SI joints (MRI-SIJ) typical of axial SpA
(axSpA), proposed by de Hooge and the ASAS MRI study group, were assessed for their predictive validity.(de Bruin et al.
2024) However, the MRI study group active lesions definition has not been compared with the current ASAS definition for

Fig 2. Change in Brachial-ankle pulse wave velocity (baPWV) over 12 month period. ^Change within non-early AxSpa group, ^^Change within early
AxSpa group.
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positive MRI-SIJ (ASAS-MRI-SIJ+), nor combinations of active lesions and structural lesions have been assessed. We aimed
to compare the proposed MRI study group definition for active lesions with that of ASAS-MRI-SIJ+ and evaluate the predic-
tive validity of different combinations of active lesions and structural lesions.

Methods: Patients with chronic back pain (≥3 months; ≤2 years; onset < 45 years) from the SPondyloArthritis Caught Early
(SPACE) inception cohort had a two-year follow-up at which they were diagnosed by a rheumatologist as axSpA or no-
axSpA. Patients with a ‘definite’ (level of confidence about the diagnosis ≥7) or ‘most likely’ (level of confidence < 7 and a
consistent diagnosis in the last 2 visits) diagnosis were included in this analysis. Three central readers assessed baseline
MRI-SIJ for bone marrow edema, erosions, and fat lesions. MRI-SIJ data that were available for ≥2 readers were analyzed
for the consensus between ≥2 readers on scored lesions. Different combinations of active lesions and/or structural lesions

Figure 1. Added value of structural lesions, compared to active lesions, as measured with sensitivity to identify patients with axSpA (n=643). Details
of the individual definitions are further explained in Table 1.
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were created based on the component definitions of de Hooge, MRI study group and ASAS-MRI-SIJ+ (Table 1). Sensitivity,
specificity, positive and negative predictive values (PPV and NPV) were calculated for each combination. Definitions with a
specificity ≥95% and PPV ≥95% were accepted.

Results: In total, we analyzed 643 patients (age 30 (SD 8) years; 39% males; 52% axSpA). Active lesions as defined by the
ASAS-MRI-SIJ+ performed best by having higher sensitivity (40% vs 31%) with similar specificity compared to the active
lesions of the MRI study group (98% vs 99%) (Table 1). All combinations of active lesions and structural lesions by de Hooge
met the threshold, while the structural lesions of the MRI study group met the threshold only in presence of active lesions.
Structural lesions alone (i.e. without active lesions) contributed with only a small gain in sensitivity, between 6-11% (Figure 1).

Conclusion: The current ASAS-MRI-SIJ+ definition performs better than the new MRI study group active lesions proposal.
Structural lesions have only a small gain in sensitivity for identifying axSpA in this group of patients with short symptom duration.
In combining active lesions and structural lesions, ASAS-MRI-SIJ+ and de Hooge structural lesions have the best performance.

Disclosure: L. de Bruin: None;M. Marques: None;M. van Lunteren: None;M. de hOoge: None; S. Exarchou: Abb-
Vie/Abbott, 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1; K. Minde Fagerli: None; R. Ramonda: AbbVie/Abbott, 6, Eli
Lilly, 2, 6, Novartis, 1, 6, Pfizer, 6, UCB, 6; R. Landewé: AbbVie/Abbott, 2, Eli Lilly, 2, Galapagos, 2, Janssen, 2, Novar-
tis, 2, Pfizer, 2, UCB, 2; F. van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal fees,
Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden van Sole Mio,
5, UCB Pharma, 5; D. van der Heijde: AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheu-
matology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma,
1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.

Abstract Number: 1439

Risk of Hip and Spine Fractures in Axial Spondyloarthritis Is Associated
with Treatment Class

Devin Driscoll1, Navya George2, S. Reza Jafarzadeh3, Christine Peloquin3, Jean Liew3 and Maureen Dubreuil4, 1Boston
Medical Center, Boston, MA, 2Boston University Medical Center Internal Medicine Residency Program, Boston, MA,
3Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 4Section of Rheumatology, Boston
University School of Medicine, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Individuals with axial spondyloarthritis (axSpA) have a risk of fracture that is nearly double that of the
general population, possibly related to chronic inflammation. Vertebral fracture risk may be due to regional osteopenia paired
with regions of excess bone stiffness. We assessed the impact of treatment with tumor necrosis factor inhibitors (TNFi) and
non-biologic disease-modifying antirheumatic drugs (DMARDs) on hip and spine fractures in axSpA, relative to nonsteroidal
anti-inflammatory drugs (NSAIDs).

Methods:We conducted a nested case-control study using 2006-2021 data from the US-based MerativeTM MarketScan®

Database (Figure 1). We included adults 18-65 years old with ≥1 inpatient or ≥2 outpatient axSpA ICD-9 or 10 diagnosis
codes. The primary outcome was hip and/or spine fracture, defined by diagnosis or procedure codes. For each fracture
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case, we selected up to 10 controls without fracture. We evaluated medication use hierarchically (TNFi, DMARDs, NSAIDs
[referent], or none) using pharmacy claims and procedure codes (for infusions). We assessed the odds of hip or spine frac-
ture with medication class using unconditional logistic regression with adjustment for potential confounders.

Results: Our main analysis included 13,519 individuals with axSpA, comprising 1,229 hip/spine fracture cases and 12,290
controls. Hip/spine fracture occurred in 9% of the study sample. Among fracture cases, 25% were TNFi users, 9% were
DMARD users, 18% were NSAID users and 48% were not on any medication. Individuals on TNFi had 29% lower odds of
fracture compared to those on NSAIDs (OR 0.71, 95%CI 0.59-0.85), accounting for age, sex, and diagnosis year (Figure 2).
Results for TNFi were similar in the fully adjusted model (OR 0.75, 95% CI 0.62-0.91) and when stratified by sex. There was
no protective effect of DMARDs.

Conclusion: Using a large US insurance claims database, we observed a protective effect of TNFi on hip/spine fractures in
axSpA compared with use of NSAIDs or DMARDs. These findings suggest a beneficial effect of TNFi in bone remodeling in
axSpA. By reducing systemic inflammation and slowing local bone remodeling, TNFi use may help preserve both bone den-
sity and architecture, thus lowering risk for fractures. Further research investigating the impact of timing of TNFi initiation and
alternative axSpA treatment modalities, such as IL-17 inhibitors and Janus kinase (JAK) inhibitors, on fractures will enhance
understanding of how to mitigate fracture risk in axSpA.

Figure 1. Continuous enrollment, exposure assessment period, and covariate assessment period in relation to index date and disease date. Index
date: fracture date for cases, and random date from the corresponding case’s fracture year for controls. Disease date can be any time prior to
index date. Continuous Enrollment (CE) Period was required to include 1 year prior to index date. Exposure Assessment Period was 6 months
prior to index date. Covariate Assessment Period was 2 months prior to Exposure assessment period.

Figure 2. Odds of hip or spine fracture associated with axial spondyloarthritis therapeutic class, with NSAIDs as the referent. Tumor necrosis factor
inhibitors (TNFi) include etanercept, adalimumab, golimumab, certolizumab and infliximab. DMARDs include apremilast, auranofin, azathioprine,
chloroquine, cyclophosphamide, cyclosporine, gold sodium thiomalate, hydroxychloroquine, leflunomide, methotrexate, minocycline, mycophe-
nolate, sulfasalazine. Minimally adjusted model adjusted for age, sex, and diagnosis year. Fully adjusted model adjusted for age, sex, disease year,
alcohol use disorder, antiepileptic drug use, BMI, breast cancer, chronic kidney disease, falls, glucocorticoid use, inflammatory bowel disease,
osteoporosis, osteoporosis medication use, prostate cancer, tobacco use, ESR/CRP laboratory orders and number of outpatient visits (rheuma-
tology and primary care).
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Disclosure: D. Driscoll: None; N. George: None; S. Jafarzadeh: None; C. Peloquin: None; J. Liew: None;
M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2.

Abstract Number: 1440

Significant Indicators Identified for Carotid Doppler Ultrasound Use in
Axial Spondyloarthritis Patients Without Conventional Cardiovascular
Risk Factors

Brona Dinneen1 and Finbar O’Shea2, 1St James’s Hospital,, Dublin, Dublin, Ireland, 2St James’s Hospital, Dublin, Dublin,
Ireland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The EULAR cardiovascular screening recommendations advocate for the use of carotid dopplers in
patients with inflammatory joint diseases to detect subclinical atherosclerosis. Despite these guidelines, there is no clear
consensus on which specific patients should undergo carotid doppler screening. This study aims to identify significant pre-
dictors that can help define criteria for performing carotid doppler ultrasound in axial spondyloarthritis patients without con-
ventional cardiovascular risk factors.

Methods: 30 patients were recruited for this observational cross-sectional study. Patients aged between 18-60 with a diag-
nosis of axial spondyloarthritis (axSpA) were evaluated for cardiovascular risk markers and carotid intima-media thickness
(cIMT), defined as abnormal ( >0.8mm) and normal (< 0.8mm). Exclusion criteria included pregnancy, prior cardiovascular
conditions, and other rheumatic diseases. Significant predictors of abnormal cIMT (p< 0.05) were identified through statisti-
cal analysis using Microsoft Excel

Results: Table 1 and 2 present the general characteristics of the study group, comparing patients with normal and abnormal
cIMT. Statistically significant predictors of abnormal cIMT ( >0.8mm) include shorter disease duration (8.00 vs. 15.21 years,
p=0.001), HLAB27 status (73% HLAB27+ vs 95 % HLAB27+, p=0.035), negative family history of ischemic heart disease
(11% vs. 73% with positive family history, p=0.0017), higher diastolic blood pressure (83.55 vs. 78 mmHg, p=0.001), higher

General characteristics 1
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waist-hip ratio (0.95 vs. 0.88, p=0.001), higher ferritin levels (89.85 vs. 60.41 ng/mL, p=0.04), higher total cholesterol (4.91
vs. 4.44 mmol/L, p=0.04), higher LDL (3.00 vs. 2.61 mmol/L, p=0.05), and higher Total Cholesterol:HDL ratio (3.7
vs. 3.18, p=0.01)

Conclusion: These findings suggest that simple standard-of-care examinations can effectively identify axSpA patients,
deemed to be at low risk for cardiovascular disease, for carotid doppler ultrasound screening. By utilizing predictors such
as HLAB27 status, family history of ischemic heart disease, blood pressure, waist-hip ratio, ferritin levels, and cholesterol
levels, healthcare providers can better stratify risk. Several factors traditionally associated with cardiovascular risk did not
show significant differences between the groups with normal and abnormal cIMT. Disease activity scores, such as
ASDAS-CRP and BASDAI, along with inflammatory markers like CRP and ESR, did not differ significantly, suggesting that
active inflammation or disease severity might not directly correlate with subclinical atherosclerosis in this cohort.

This study can facilitate the development of appropriate utilization of carotid doppler ultrasound in detecting subclinical ath-
erosclerosis, enhancing early cardiovascular disease detection and management in axSpA patients.

Disclosure: B. Dinneen: None; F. O’Shea: None.

Abstract Number: 1441

Factors Associated with the Evolution of Degenerative Spinal Lesions in
Axial Spondyloarthritis: 10-Year Follow-up of the DESIR Cohort

Laura Pina Vegas1, Sofia Ramiro2, Miranda van Lunteren3, Damien Loeuille4, Esther Newsum5, Caroline Morizot6, Floris
van Gaalen7, Alain SARAUX8, Pascal Claudepierre9, Antoine Feydy10, Desiree van der Heijde11 and Monique Reijnierse1,
1Leiden University Medical Center, Leiden, Netherlands, 2Leiden University Medical Center, Bunde, Netherlands,
3Leiden University Medical Center, Leiden, Zuid-Holland, Netherlands, 4Phd, Nancy Vandoeuvre, Lorraine, France, 5Nij
Smellinghe, Drachten, Netherlands, 6Nancy University hospital, Nancy, France, 7LUMC, Leiden, Zuid-Holland,
Netherlands, 8CHU Brest, Brest, France, 9CHU Henri Mondor, AP-HP/EpiDermE, UPEC, Créteil, France, 10CHU Cochin, AP-
HP, Paris, France, 11Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands
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General characteristic 2
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Background/Purpose: Radiographs and MRI are both used to diagnose axial spondyloarthritis (axSpA) but they also
provide information about morphological and even biomechanical changes in the spinal components. The natural
course of degenerative lesions (DLs) in the spine over a long period of observation has not been established in a large
group of patients with axSpA. Moreover, it is not well-known which factors are associated with faster progression. Our
aim was to investigate the evolution of spinal DLs in axSpA patients over 10 years (10Y) and the factors associated with
progression.

Methods: Cervical and lumbar spine radiographs and whole spine MRI at baseline, 5Y and 10Y of patients diagnosed
with axSpA in the DESIR cohort were assessed for DLs by three central readers blinded to timepoint and to clinical,
laboratory or any other imaging information1. Patients with available imaging (radiographs or MRI) at ≥1 time point were
included. DLs were defined at patient level and, for descriptive purposes, in consensus across central readers (≥2 out
of 3 readers or average, as appropriate). To assess progression of DLs of both imaging modalities (Table 1) over time,
we used multilevel generalised estimating equation (GEE) models considering individual reader data and exchangeable
working correlation structure to handle repeated observations over time for each DL. The main variable of interest

Sagittal STIR images of the cervicothoracic (A, B) and lumbar (C, D) spine at baseline (A, C) and after 10 years of follow-up (B,D). Pannels A and B:
Full arrows indicate a decrease in the height of the intervertebral disc spaces at multiple levels with decrease of the signal of the discs Th1-Th4,
Th5-Th6 and Th7-Th8 (from grade II to grade IV of Pfirrmann classification). Pannels C and D: The arrows indicate progressive disc degeneration
at all lumbar levels with discs L1-L5 from grade III to grade IV of Pfirrmann classification (full arrows), and L5-S1 from grade II to grade III of Pfirr-
mann classification (dotted arrow). Circles indicate disc protrusions. Disc degeneration was scored on a five-point scale (Pfirrmann classification),
combining signal loss and loss of height of the intervertebral discs on STIR images, and was defined as a disc with a Pfirrmann classification >2.
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was time to reflect the annual progression of each lesion. Models were adjusted for sex, HLA-B27 status, BMI, smoking
(ever vs never) and job type (no professional activity, white or blue collar) at baseline and biologic therapy exposure
(ever vs never) during the 10Y period. Annual change percentage or β-coefficients and 95% confidence intervals
(95%CI) were reported.

Results: DLs were available for 330 patients (mean age [SD] 34.5 [8.6] years; 47%men) (Figure 1). There was a mean (SD) of
1.6 (2.5) DLs per patient at baseline on radiographs; this number increased to 3.4 (3.9) at 10Y. On MRI, there was a mean of
7.5 (5.5) DLs per patient at baseline and 11.0 (7.1) at 10Y. A significant progression was mainly detected on radiographs for
osteophytes (annual change=2.2%, 95%CI: 1.9-2.7), disc height loss (1.4%, 0.9-1.8), and facet joint osteoarthritis (1.3%,
0.9-1.7). The same trend was detected on MRI for disc protrusion (1.1%, 0.6-1.6), Modic type I (1.0%, 0.7-1.3) and II
(0.9%, 0.7-1.2) (Table 1). We observed a statistically significant increase in the number of DLs on radiographs (β=1.8,

* Percentage change per year estimated used generalised estimating equation (GEE) models, considering individual reader data and exchange-
able working correlation structure, adjusted for sex, body mass index, HLA-B27 status, tobacco use, job type and biological disease-modifying
antirheumatic drugs exposure. Loss of disc height was defined as narrowing of the disc space in comparison with two adjacent (healthy) discs.
Osteophytes were described by reactive bone hypertrophy, seen as bony spurs arising from the vertebral body close to the vertebral endplate
in a horizontal configuration (maximum of 45-degree angle with the endplate). Facet joint osteoarthritis was defined as sclerotic joint surfaces
and osteophyte formation. Schmorl’s nodes were defined as a radiolucent contour defect of the vertebral endplate with sclerotic margins. Sclero-
sis was defined by an increased bone density and calcification adjacent to the vertebral endplates. Spondylolisthesis was defined as the slippage
of one vertebral body with respect to the adjacent vertebral body. Disc degeneration was scored on a five-point scale (Pfirrmann classification),
combining signal loss and loss of height of the intervertebral discs on STIR images. The high-intensity zone, indicating an annular tear or fissure,
is seen as an area of high signal intensity located in the posterior annulus fibrosis on STIR images. We considered bulging of a disc as either pro-
trusion or extrusion; the distinction is based on whether the maximal diameter in any direction is at the base of the displacement (protrusion) or not
(extrusion). Schmorl’s nodes were defined as an indentation of the (cranial or caudal) endplate with herniation of intervertebral disc material into the
vertebra, with or without oedema. We used the Modic classification to assess degenerative lesions of the vertebral endplates. This is a three-point
scale with type I defined as bone marrow oedema, type II is described as fatty changes and type III as sclerotic changes. Canal stenosis was
defined as reduction of the anterior–posterior diameter of the spinal canal with compression on the spinal cord (at cervical and thoracic level) or
as contact between the nerve root and disc material with obliteration of perineural intraforaminal fat or compression of the nerve root (at lumbar
level). Spondylolisthesis was defined as the slippage of one vertebral body with respect to the adjacent vertebral body. Scheuermann’s disease
was defined as abnormal and excessive curvature of the spin with anterior wedging of greater than or equal to 5 degrees in 3 or more adjacent
vertebral bodies.Facet joint osteoarthritis was defined as sclerotic joint surfaces and osteophyte formation. Bold characters indicate significant val-
ues. MRI: magnetic resonance imaging; 95%CI: 95% confidence interval.
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95%CI: 1.5-2.1) and MRI (4.2, 3.5-4.8). Factors associated with DLs progression in both imaging modalities were increasing
BMI (0.2, 0.1-0.2 on radiographs; 0.4, 0.3-0.4 on MRI) and biologic exposure (0.4, 0.1-0.7 on radiographs; 0.9, 0.3-1.5 on
MRI) (Table 2).

Conclusion: In an inception cohort of axSpA degenerative spinal lesions, though common, progress very slowly over 10Y,
both on radiographs and MRI. However, this progression appears to be faster in patients with a higher BMI and those
exposed to bDMARDs, which likely indicates a more severe form of axSpA.

Reference: 1. de Bruin F et al. RMD Open. 2018;4(1):e000657.

Disclosure: L. Pina Vegas: Novartis, 5; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2,
6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; M. van Lunteren: None; D. Loeuille: None;
E. Newsum: None; C. Morizot: None; F. van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly,
12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden
van Sole Mio, 5, UCB Pharma, 5; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai,
Sanofi, UCB, 6, Abbvie, Bms, Lilly, Novartis, 5;P. Claudepierre: AbbVie, 2, 6, Amgen, 2, Biogen, 2, Celltrion, 2, Galapa-
gos, 2, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2; A. Feydy: None; D. van der Heijde: Abb-
Vie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis,
2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; M. Reijnierse: ASAS, 2, ISS, 5.

Abstract Number: 1442

Relationship Between Degenerative Lesions over Time in Axial
Spondyloarthritis: 10-year Follow-up of the DESIR Cohort

Laura Pina Vegas1, Floris van Gaalen2, Miranda van Lunteren3, Damien Loeuille4, Caroline Morizot5, Esther
Newsum6, Pascal Claudepierre7, Alain SARAUX8, Antoine Feydy9, Monique Reijnierse1, Desiree van der Heijde10 and
Sofia Ramiro11, 1Leiden University Medical Center, Leiden, Netherlands, 2LUMC, Leiden, Zuid-Holland, Netherlands,
3Leiden University Medical Center, Leiden, Zuid-Holland, Netherlands, 4Phd, Nancy Vandoeuvre, Lorraine, France,
5Nancy University hospital, Nancy, France, 6Nij Smellinghe, Drachten, Netherlands, 7CHU Henri Mondor, AP-HP/
EpiDermE, UPEC, Créteil, France, 8CHU Brest, Brest, France, 9CHU Cochin, AP-HP, Paris, France, 10Department of
Rheumatology, Leiden University Medical Center, Meerssen, Netherlands, 11Leiden University Medical Center,
Bunde, Netherlands

* β coefficients associated with annual progression estimated used generalised estimating equation (GEE) models, considering individual reader
data and exchangeable working correlation structure. Bold characters indicate significant values. MRI: magnetic resonance imaging; 95%CI:
95% confidence interval; BMI: body mass index; HLA: human leucocyte antigen; bDMARDs: biological disease-modifying antirheumatic drugs.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Spinal degenerative lesions (DLs) are commonly seen/reported in radiographs and MRI in axSpA.
However, the relationship between the different DLs over time has not been established. Our aim was to investigate the rela-
tionship between specific DLs over 10 years (10Y) in axSpA.

Methods: Whole spine MRI and cervical and lumbar spine radiographs at baseline, 5Y and 10Y of patients diagnosed with
axSpA in the DESIR cohort were assessed for DLs by three central readers blinded to timepoint and to clinical, laboratory or
any other imaging information1. Only patients with ≥2 time points available were analyzed. We used multilevel generalised
estimating equation (GEE) time-lagged and autoregressive models adjusted for age, sex, HLA-B27 status, BMI, smoking
and job type at baseline and biologic therapy during follow-up (time-varying variable). Time-lagged models test the effect
of one DL at one time point on another DL in the subsequent time point. Autoregressive means that the models were
adjusted for the outcome in the previous time point, which is similar to modelling a change in the outcome. Adjusted odds
ratios (aOR) and 95% confidence intervals (95%CI) were reported.

Results: DLs were available for 291 patients on MRI and 323 patients on radiographs (mean age [SD] 34.5 [8.6] years; 47%
men). On MRI, significant associations were found between disc degeneration and herniation (aOR=4.0; 95%CI: 3.5-4.7),
high intensity zone (1.8; 1.5-2.1) and Modic type 1 lesion (4.7; 3.7-6.1) in the subsequent time point at the same vertebral

*Adjusted odd ratio estimated using multilevel (patient, reader and vertebra) generalised estimating equation time lagged and autoregressive mod-
els (exchangeable working correlation structure), adjusted for age at baseline, sex, HLA-B27 status, body mass index, smoking, job type and bio-
logical disease-modifying antirheumatic drugs (time-varying variable). Disc degeneration was scored on a five-point scale (Pfirrmann classification),
combining signal loss and loss of height of the intervertebral discs on STIR images, and was defined as a disc with a Pfirrmann classification >2.
The high-intensity zone, indicating an annular tear or fissure, is seen as an area of high signal intensity located in the posterior annulus fibrosis
on STIR images. We considered bulging of a disc/herniation as either protrusion or extrusion; the distinction is based on whether the maximal
diameter in any direction is at the base of the displacement (protrusion) or not (extrusion). We used the Modic classification to assess degenerative
lesions of the vertebral endplates. This is a three-point scale with type I defined as bone marrow oedema, type II is described as fatty changes and
type III as sclerotic changes. Schmorl’s nodes were defined as an indentation of the (cranial or caudal) endplate with herniation of intervertebral disc
material into the vertebra, with or without oedema. Bold characters indicate significant values. 95%CI: 95% confidence interval; HIZ: high
intensity zone.
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unit level, after controlling for such a lesion at the previous time point (Table 1). There was also a significant association
between Modic type 1 and subsequent Modic type 2 or 3 lesions (54.0; 38.0-76.9). Herniations tended to persist over time
(187; 156-224). On radiographs, disc height loss was significantly associated with a subsequent osteophyte (4.3; 3.6-5.1)
(Table 2). After adjustments, there was a significant association between having involvement at ≥1 vertebral level and having
involvement at multiple vertebral levels or adjacent levels in the subsequent time point on radiographs and on MRI (Figure 1).
The presence of a DL on MRI seemed to predict its appearance on subsequent radiographs (2.5; 2.2-2.8).

Conclusion: In this first study providing insight into the long-term relationship of spinal DLs in an inception cohort of axSpA,
different DLs are associated with the development of other DLs over time. These findings could help rheumatologists to bet-
ter understand DLs and their evolution over time.

Reference: 1. de Bruin F et al. RMD Open. 2018;4(1):e000657.

Disclosure: L. Pina Vegas: Novartis, 5; F. van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly,
12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden
van Sole Mio, 5, UCB Pharma, 5; M. van Lunteren: None; D. Loeuille: None; C. Morizot: None; E. Newsum: None;
P. Claudepierre: AbbVie, 2, 6, Amgen, 2, Biogen, 2, Celltrion, 2, Galapagos, 2, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6,

* Adjusted odd ratio estimated using multilevel (patient, reader and vertebra) generalised estimating equation equation time lagged and autore-
gressive models (exchangeable working correlation structure), adjusted for age at baseline, sex, HLA-B27 status, body mass index, smoking,
job type and biological disease-modifying antirheumatic drugs (time-varying variable). Loss of disc height was defined as narrowing of the disc
space in comparison with two adjacent (healthy) discs. Osteophytes were described by reactive bone hypertrophy, seen as bony spurs arising
from the vertebral body close to the vertebral endplate in a horizontal configuration (maximum of 45-degree angle with the endplate). Schmorl’s
nodes were defined as a radiolucent contour defect of the vertebral endplate with sclerotic margins. Bold characters indicate significant values.
95%CI: 95% confidence interval.

Adjusted odd ratio estimated using multilevel (patient and reader) generalised estimating equation time lagged and autoregressive models
(exchangeable working correlation structure), adjusted for age at baseline, sex, HLA-B27 status, body mass index, smoking, job type and biolog-
ical disease-modifying antirheumatic drugs (time-varying variable). DL: degenerative lesion; ORa: adjusted odd ratio; 95%CI: 95% confidence
interval.
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Novartis, 2, 6, Pfizer, 2, 6, UCB, 2; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai,
Sanofi, UCB, 6, Abbvie, Bms, Lilly, Novartis, 5; A. Feydy: None; M. Reijnierse: ASAS, 2, ISS, 5; D. van der Heijde:
AbbVie, 2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis,
2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2,
6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6.

Abstract Number: 1443

Natural Course of Degenerative Lesions of the Spine on Radiographs and
MRI in Axial SpondyloarthritisFollowed 10 Years in the DESIR Cohort

Laura PINA VEGAS1, Miranda van Lunteren2, Damien Loeuille3, Caroline Morizot4, Esther Newsum5, Sofia Ramiro6,
Floris van Gaalen7, Alain SARAUX8, Pascal Claudepierre9, Antoine Feydy10, Desiree van der Heijde11 and Monique
Reijnierse1, 1Leiden University Medical Center, Leiden, Netherlands, 2Leiden University Medical Center, Leiden, Zuid-
Holland, Netherlands, 3Phd, Nancy Vandoeuvre, Lorraine, France, 4Nancy University hospital, Nancy, France, 5Nij
Smellinghe, Drachten, Netherlands, 6Leiden University Medical Center, Bunde, Netherlands, 7LUMC, Leiden, Zuid-
Holland, Netherlands, 8CHU Brest, Brest, France, 9CHU Henri Mondor, AP-HP/EpiDermE, UPEC, Créteil, France, 10CHU
Cochin, AP-HP, Paris, France, 11Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Radiographs and MRI are the two imaging techniques often used to assess structural lesions in
axial spondyloarthritis (axSpA). A high prevalence of degenerative lesions (DLs) in the spine has been reported among
patients diagnosed with axSpA1 but their natural course is not well-known. Our aim was to investigate the DLs and their
changes over 10 years (10Y) in patients with axSpA.

Methods: Cervical and lumbar spine radiographs and whole spine MRI at baseline, 5Y and 10Y of patients diagnosed with
axSpA in the DESIR cohort were assessed for DLs by three central readers blinded to timepoint and to clinical, laboratory or
any other imaging information1. Only patients with baseline and 10Y data were analyzed. The presence of each degenerative
lesion was based on agreement between ≥2 out of 3 readers and an average of 3 central readers for continuous results was
used (Table 1). Patient characteristics and the presence of DLs at the patient (≥1 lesion in ≥1 vertebral level) and at vertebral
unit levels were reported. Net progression between 0 and 10Y was calculated by subtracting the patients that “improved”
(with no specific lesion at 10Y in a patient who had ≥1 such lesion in ≥1 vertebral level at baseline) from those that “wors-
ened” (with ≥1 specific lesion in ≥1 vertebral level at 10Y in a patient who had no such lesion at baseline) divided by the total
number of patients. Finally, we compared the number of degenerative lesions at baseline and at 10Y on both imaging modal-
ities using paired Student’s t-tests.

Results: Imaging was available for 291 patients (mean age [SD] 34.5 [8.6] years, 47% male). The most frequent DLs on
radiographs were loss of disc height (45% at baseline, 65% at 10Y, net progression: +20%), followed by osteophytes
(21% at baseline, 44% at 10Y, net progression: +22%) and facet joint osteoarthritis (11% at baseline, 24% at 10Y, net pro-
gression: +13%) (Table 1). An average of 1.6 (2.5) DLs per patient were observed on radiographs at baseline; this number
increased to 3.4 (3.9) at 10Y (p-value < 0.0001). In total, 47% of patients had no degenerative lesions at baseline and
29% at 10Y. The most frequent degenerative lesions on MRI were disc degeneration (Pfirrmann classification >2: 86% at
baseline, 95% at 10Y, net progression: +9%), followed by high-intensity zone (50% at baseline, 59% at 10Y, net progres-
sion: +8%), Schmorl’s node without edema (47% at baseline, 50% at 10Y, net progression: +3%) and disc protrusion
(45% at baseline, 52% at 10Y, net progression: +7%) (Table 1). An average of 7.4 (5.4) DLs per patient were observed on
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MRI at baseline; this number increased to 11.1 (7.1) at 10Y (p-value < 0.0001). Only 6% of patients had no degenerative
lesions at baseline and 3% at 10Y follow-up. The distribution of these spinal lesions is shown in the heat maps
(Figures 1 and 2).

Conclusion: The prevalence of spinal DLs is high in an inception cohort of axSpA with the total number of DLs increasing
over 10Y in all parts of the spine on both radiographs and MRI. Therefore, in axSpA, DLs are important to be borne in mind
when interpreting imaging, particularly after several years of follow-up.

Reference: 1. de Bruin F et al. RMD Open. 2018:4(1);e000657.

Loss of disc height was defined as narrowing of the disc space in comparison with two adjacent (healthy) discs. Osteophytes were described by
reactive bone hypertrophy, seen as bony spurs arising from the vertebral body close to the vertebral endplate in a horizontal configuration (maxi-
mum of 45-degree angle with the endplate). Sclerosis was defined by an increased bone density and calcification adjacent to the vertebral end-
plates. Facet joint osteoarthritis was defined as sclerotic joint surfaces and osteophyte formation. Schmorl’s nodes were defined as a
radiolucent contour defect of the vertebral endplate with sclerotic margins. Spondylolisthesis was defined as the slippage of one vertebral body
with respect to the adjacent vertebral body. Disc degeneration was scored on a five-point scale (Pfirrmann classification), combining signal loss
and loss of height of the intervertebral discs on STIR images. The high-intensity zone, indicating an annular tear or fissure, is seen as an area of high
signal intensity located in the posterior annulus fibrosis on STIR images. Canal stenosis was defined as reduction of the anterior–posterior diameter
of the spinal canal with compression on the spinal cord (at cervical and thoracic level) or as contact between the nerve root and disc material with
obliteration of perineural intraforaminal fat or compression of the nerve root (at lumbar level). We considered bulging of a disc as either protrusion or
extrusion; the distinction is based on whether the maximal diameter in any direction is at the base of the displacement (protrusion) or not (extru-
sion). Facet joint osteoarthritis was defined as sclerotic joint surfaces and osteophyte formation. Spondylolisthesis was defined as the slippage
of one vertebral body with respect to the adjacent vertebral body. We used the Modic classification to assess degenerative lesions of the vertebral
endplates. This is a three-point scale with type I defined as bone marrow oedema, type II is described as fatty changes and type III as sclerotic
changes. Schmorl’s nodes were defined as an indentation of the (cranial or caudal) endplate with herniation of intervertebral disc material into
the vertebra, with or without oedema. Scheuermann’s disease was defined as abnormal and excessive curvature of the spin with anterior wedging
of greater than or equal to 5 degrees in 3 or more adjacent vertebral bodies. SD: standard deviation.
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Disclosure: L. PINA VEGAS: Novartis, 5;M. van Lunteren: None; D. Loeuille: None; C. Morizot: None; E. Newsum:
None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6,
Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; F. van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal
fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden van Sole Mio,
5, UCB Pharma, 5; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai, Sanofi, UCB,
6, Abbvie, Bms, Lilly, Novartis, 5; P. Claudepierre: AbbVie, 2, 6, Amgen, 2, Biogen, 2, Celltrion, 2, Galapagos,
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2, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2; A. Feydy: None; D. van der Heijde: AbbVie,
2, ArgenX, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer,
2, Takeda, 2, UCB Pharma, 2; M. Reijnierse: ASAS, 2, ISS, 5.

Abstract Number: 1444

Characterization and Comparison ofMRI Findings in Axial Spondyloarthritis,
Axial Psoriatic and Chronic Non-inflammatory Back Pain

Mauricio Parada1, maría Luisa Molina1, Daniel Ríos1, Daniela Suarez1, Natalie Hitchin2, Crist�obal Bravo2, Nicol�as
Guzm�an2 and Annelise Goecke1, 1Hospital Clínico Universidad de Chile, santiago, Chile, 2Universidad de Chile, Santiago,
Chile

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: MRI of the sacroiliac joints (SIJ) is part of the evaluation of patients with suspected axial spondylo-
arthritis (axSpA). However, sacroiliitis (SI) could be a nonspecific finding, potentially resulting from mechanical stress or
degeneration.

Furthermore, in the subgroup of patients with psoriatic arthritis with axial involvement (axPsA), the findings on MRI are still not
completely clarified and do not have sufficient data comparing them with MRI findings in patients with chronic non-
inflammatory back pain (NI-CBP).

Our objective was to calculate the sensitivity, specificity, positive and negative predictive values (PPV, NPV) and likelihood
ratio (LR) of a positive MRI for SI according to the ASAS/OMERACT criteria for axPsA and non-psoriatic spondyloarthritis
(nPsA-axSpA). We identified clinical variables that were independently associated with SI and described inflammatory spinal
lesions (ISL) for each subgroup.

Methods: Total spine and SIJ MRIs performed at the University of Chile’s Clinical Hospital from adults with nPsA-axSpA,
axPsA and NI-CBP followed by the rheumatology service were retrospectively analyzed. The gold standard was diagnosis
by a rheumatologist.

For patients with nPsA-axSpA and NI-CBP, we analyzed the MRIs performed during 2015, whereas for axPsA those per-
formed between 2015 and 2021.

MRIs were performed with a 1.5 T resonator without contrast medium. Images were analyzed by two expert radiologists
blinded to the clinical data. ISL were defined according to ASAS/OMERACT definitions.

ANOVA test was used to analyze continuous data and Chi2 for categorical data. Sensitivity, specificity, PPV, NPV and LR
were calculated with the R program and multivariate analysis with SPSS software.

Results: A total of 95 patients were analyzed, 29 nPsA-axSpA, 21 axPsA and 45 NI-CBP. The sensitivity of MRI SI was 83%
for nPsA-axSpA, 77% for axPsA and the specificity was 91% for both subgroups. For the entire axSpA group (axPsA +
nPsA-axSpA), the PPV was 91% and NPV was 80%. The LR (+) was 8.8 and the LR (-) was 0.21.
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Advanced age (OR: 1.06; CI: 1.01-1.11), BMI (OR: 1.24; CI 1.04-1.47), physical activity (OR: 3.85; CI 1.09 - 13.66), inflam-
matory back pain (OR: 35.11; CI 2.01 -614.36) and extra-articular manifestations (OR: 1.72, 1.02-2.9), were independently
associated with SI in multivariate analysis.

In the entire sample 38 patients (40%) presented some ISL, 8 (18%) in NI-CBP, 14 (48%) in nPsA-axSpA and 16 (76%) in
axPsA. The concomitant finding of spondylitis, costovertebral and facet arthritis occurred only in axSpA group, 6 patients
(28.5%) with AxPsA, 1 (3.4%) patient with nPsa-axSpa.

Conclusion: The sensitivity and specificity of SI on MRI in our cohort was 83% for nPsA-axSpA and 77% for axPsA.
Advanced age, BMI and physical activity were associated with SI. ISL may occur in patients with NI-CBP, although the con-
comitance of 3 ISL was only observed in axPsA and more frequently in axPsA.

Disclosure: M. Parada: None; m. Molina: Novartis, 6; D. Ríos: None; D. Suarez: None; N. Hitchin: None; C. Bravo:
None; N. Guzm�an: None; A. Goecke: Abbvie, 6.

Abstract Number: 1445

Systematic Characterization of MRI Lesions Per ASAS Definitions in the
Sacroiliac Joints of Patients with Axial Spondyloarthritis and Comparisons
Among Subgroups with Psoriasis, Iritis, Colitis, AxSpA Alone, and
Matched Back Pain Controls

UlrichWeber1, Susanne Pedersen2, Ozun Bayindir Tsechelidis3, Robert Lambert4, Joel Paschke5, StephanieWichuk4 and
Walter Maksymowych4, 1Practice Buchsbaum Schaffhausen, Schaffhausen, Switzerland, 2Rigshospitalet, København,
Denmark, 3Ottawa University, Ottawa, ON, Canada, 4University of Alberta, Edmonton, AB, Canada, 5CARE Arthritis,
Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There is limited information on the frequency and topographical distribution of MRI lesions in the
sacroiliac joints (SIJ) of patients with axSpA according to different clinical phenotypes encompassing patients with concom-
itant psoriasis (PsO), acute anterior uveitis (AAU), and inflammatory bowel disease (IBD). This is relevant to diagnosis, and it
has been suggested that those with psoriasis may have more unilateral disease and features indicative of enthesitis. We
aimed to apply the recently standardized ASAS definitions of MRI SIJ lesions1 to determine whether there are differences
in MRI features in the SIJ according to clinical phenotype of axSpA and when compared to matched controls with back pain
that was not due to axSpA (non-axSpA).

Methods: Patients diagnosed with axial spondyloarthritis (axSpA) and fulfilling the modified New York criteria (mNY) were
included from a prospective, observational cohort (ALBERTA FORCAST). All axSpA patients with AAU, PsO, or IBD, diag-
nosed by an ophthalmologist, dermatologist, or gastroenterologist, and with available MRI SIJ scans (semicoronal T1W,
STIR) were matched for age and gender with scans from axSpA cases without extra-articular features (axSpA-alone) and
scans from non-axSpA controls with mechanical back pain. MRI active and structural lesions per ASAS definitions were
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evaluated by 3 readers blinded to clinical details and recorded in the ASAS MRImagine-consensus based eCRF that com-
prised global assessment (MRI indicative of axSpA, active or structural lesion typical of axSpA present/absent) and detailed
scoring of lesions per SIJ quadrant or halves (SPARCC method). We conducted pairwise comparisons of lesion distribution
and frequencies for each individual axSpA subgroup versus non-axSpA controls and analysis by ANOVA across all axSpA
subgroups.

Results: Scans were available from 44, 45, 27, 45, axSpA patients with PsO, AAU, IBD, or axSpA-alone, respectively,
and 78 matched non-axSpA controls with mechanical back pain. Unilateral and bilateral SIJ distribution of lesions were
similar among subgroups, lesions were predominantly located in the cartilaginous compartment, and only one patient
(axSpA-alone) had an MRI lesion confined to the ligamentous compartment. There was no predilection of a particular
inflammatory or structural lesion type for any one of the axSpA subgroups (Tables 1 and 2). Structural lesions typical
of axSpA had greater sensitivity and specificity for all subgroups. Among highly specific ( >95%) inflammatory lesions,
inflammation in an erosion cavity or enthesitis or capsulitis or joint fluid, were not observed in the absence of BME
except for 3 cases with axSpA. Among highly specific structural lesions, backfill was only observed in cases with
axSpA.

Conclusion: The clinical phenotype of axSpA per extra-articular features is not associated with significant differences in the
distribution or frequencies of MRI lesions in the SIJ. Certain active and structural lesions have equally high diagnostic utility
among all axSpA subgroups.

Table 1. Frequencies of active MRI SIJ lesions (N (%), mean of 3 reader data).
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1.

< ![if !supportLists] >1. < ![endif] >Maksymowych et al. Ann Rheum Dis 2019;78:1550-1558

Disclosure: U. Weber: AbbVie, 6, Eli-Lilly, 2, 6, Novartis, 2, 6; S. Pedersen: AbbVie/Abbott, 6, Innovation Fund
Denmark, 5, Merck/MSD, 6, Nordic Bioscience, 5, Novartis, 2, 5, 6, Pfizer, 6, UCB, 6; O. Bayindir Tsechelidis: Jans-
sen, 5; R. Lambert: CARE Arthritis, 2, Image Analysis Group, 2; J. Paschke: CARE Arthritis Limited, 3; S. Wichuk:
None;W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis
Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB
Pharma, 2, 5, 6.

Table 2. Frequencies of structural MRI SIJ lesions (N (%), mean of 3 reader data).
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Abstract Number: 1446

Is the Remission Achieved with Asdas, Basdaı a Real Remission? Should
Ultrasound Be Added to the Parameters?

Emrah Koç1, Burak Okyar2, Sibel Bakırcı3, suade Özlem Badak2, Ali Nail Demir4, _Ismail Uçar4, Gökhan Sargın5, Servet
Yüce6 and Emine Duygu Ersözlü1, 1Adana City Training and Research Hospital, Adana, Turkey, 2Adana City Training and
Research Hospital, Adana, 3Antalya training and research hospital, Antalya, Turkey, 4Mersin City Hospital, Mersin,
Turkey, 5Aydin Adnan Menderes University, Aydın, Turkey, 6Şırnak Provincial Health Directorate Public Health
Department, Şırnak, Turkey

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The study aimed to evaluate changes in enthesis areas in ankylosing spondylitis patients in remis-
sion for at least six months, using either NSAIDs or biological agents. It aimed to assess the effects of these treatments on
enthesis inflammation and potential disease modification.

Methods: In this cross-sectional study, 72 ankylosing spondylitis (AS) patients were divided into two groups: biological
agent users and NSAID users. All patients underwent a clinical examination and ultrasound (US) scanning of 10 entheses
by an experienced rheumatologist blinded to the physical examination findings. The US assessment evaluated the presence
and severity of elementary lesions, including hypoechogenicity, thickening, power Doppler signals, erosions, enthesophytes,
and calcifications. An inflammation score was calculated based on thickness increase, hypoechogenicity, and power Dopp-
ler scores, while a chronicity score was calculated from erosion, calcification, and enthesophyte scores. This study aimed to
compare the US findings between the biological agent and NSAID user groups, providing insights into the structural and
inflammatory changes in the entheses of AS patients receiving different treatment approaches.

Ultrasonographic Findings of Our Patients (NSAID n:23, Biologic agent n:49, mean ± standard deviasion)
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Results: In our study, 98.6% of the quadriceps tendon, 61.1% of the proximal patellar tendon, 94.4% of the distal patellar
tendon, 70.8% of the Achilles tendon and 70.8% of the plantar fascia had at least one of the six parameters. The most com-
mon pathologies seen in all patients were hypoechogenicity, thickening, enthesopathy, and bone erosion (Table 1). In our
study’s ASDAS assessment using CRP, the mean score of NSAID users was 2.06 ± 0.43, while the mean score of biological
agent users was 1.85 ± 0.54. However, this difference was not statistically significant (p = 0.113). The mean inflammation
score was 4.85, the mean tissue damage score was 6.44, and the total US enthesitis score was 11.24 in all patients
(Table 2). Seven patients had a total enthesopathy score of > 20 points. The mean inflammation score was 14.71, the mean
tissue damage score was 15.71, and the mean total enthesopathy score was 30.43 (Table 3). Treatment changes were
made in five of the seven patients, taking into account their conditions and preferences. The mean inflammation score, tissue
damage score, and total US enthesopathy scores improved by an average of five points in five patients within one month.

Conclusion: Our study can indicate that even more objective evaluations, such as ASDAS CRP, may be incomplete in
assessing low disease activity or remission. In addition, similar US enthesopathy scores were measured in patients in remis-
sion using both NSAIDs and biological agents. ASDAS CRP < 2.1 and BASDAI < 4 in all patients receiving effective treat-
ment. However, is the treatment adequate? Our US evaluation detected at least one finding in 98.6% of patients in the
quadriceps tendon and 70.8% in the Achilles tendon. These results suggested that an objective assessment such as the
US should be integrated into the total assessment. The favourable treatment modification results in five patients emphasised
the importance of US findings and the necessity of combination therapies.

Demographic Characteristics and Clinical Parameters of Patients

Demographic characteristics and clinical parameters of patients with total US enthesopathy score ≥ 20 (n = 7)
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Disclosure: E. Koç: None; B. Okyar: None; S. Bakırcı: None; s. Badak: None; A. Demir: None; _I. Uçar: None;
G. Sargın: None; S. Yüce: None; E. Ersözlü: None.

Abstract Number: 1447

The Frequency of Diffuse Idiopathic Skeletal Hyperostosis (DISH) in
Spondyloarthritis in Comparison to Age and Sex-matched Controls and
Impact of SpA on Onset Age of DISH

Ummugulsum Gazel1, Nicole Hryciw2, Baljot Chahal3, Seyyid Bilal Acikgoz4, Gizem Ayan5, Zaid Jibri3, Marcos
Loreto Sampaio3 and Sibel Aydin6, 1University of Ottawa, Ottawa, ON, Canada, 2University of Ottawa, Ottawa,
Canada, 3University of Ottawa, Radiology, Ottawa, Canada, 4University of Ottawa, Rheumatology, Ottawa, ON,
Canada, 5University of Ottawa, Rheumatology, Ankara, Turkey, 6University of Ottawa - Ottawa, Ottawa, ON,
Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Although diffuse idiopathic skeletal hyperostosis (DISH) is classically defined in the thoracic spine
and the elderly population, there are case reports on the overlap between cervical DISH and spondyloarthritis (SpA), espe-
cially in a younger population (1). Our aim was to compare the frequency of cervical DISH in SpA vs age and sex-matched
controls to see whether there is a true increased frequency and if the presence of SpA impacts the onset age of DISH.

Methods: The SpA population included patients who were diagnosed with axial or peripheral SpA, followed at the Arthritis
Centre and had cervical spine x-rays for screening purposes in keeping with the standard of practice of a single rheumatol-
ogist between 2016-2020. The control group included patients who presented to the Emergency Department and had a
cervical spine x-rays for any reason, and there were four control patients for each SpA patient who were age and sex-
matched. An investigator meeting on the definitions took place prior to the study, followed by an agreement exercise. Two
radiologists independently scored the cervical spine radiographs for the level of confidence for the presence of DISH, on a
scale between 0-5. The ICC of the two radiologists were 0,935. For the study, the radiographs were read by one of the
two radiologists; equally distributing the cases and controls among the two radiologists. The confidence of Grade 3 was
considered as DISH positive.
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Results: One hundred ninety-one SpA and 764 age- and sex-matched controls were included (table). DISH was observed
in 26 (13.6%) SpA patients and 108 (14.1%) controls, with similar frequencies (p=0.852). The age of DISH+ patients was sta-
tistically significantly lower in the SpA group than the control group (median (IQR); 54 (16) vs 59 (13); p=0.026), also reflected
by the age categories (Figure). DISH was higher in males then females in both SpA (n:19/104 (18.3%) vs n:7/87 (8%);
p=0.04) and control groups (n:74/416 (17.5%) vs n:35/348 (10.1%); p=0.003).

There were 143 (74.9%) SpA patients with known HLA-B27 status. The frequency of DISH in HLA-B27(-) SpA patients was
higher than HLA-B27(+) SpA patients numerically (n=14/65 (21.5%) vs n=8/78 (10.3%); p=0.063). Interestingly, HLA-B27
had different effects on the presence of DISH in subgroups: AxSpA patients (radiographic and non-radiographic combined)
had more DISH if they were HLA-B27 positive (12.5% vs 8.7%), unlike the psoriatic arthritis patients, who had DISH exclu-
sively if they were HLA-B27 negative (28.2% vs 0%)

Conclusion: The frequency of DISH in SpA patients is similar to the general population. However, SpA patients develop
DISH at an earlier age. Our observation on the differential impact of HLA-B27 on axSpA vs psoriatic arthritis may be a signal
on the different mechanisms impacting the spine in both diseases.

Reference: Kuperus JS, et al., Rheumatology, 2018.

*Ummugulsum Gazel and Nicole Hryciw contributed equally to this study.

Disclosure: U. Gazel: None; N. Hryciw: None; B. Chahal: None; S. Acikgoz: None; G. Ayan: None; Z. Jibri: None;
M. Sampaio: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2, 5, 6,
Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 1448

The Proportion of Inflammatory Back Pain Patients
with an Abnormal Sacral MRI in a Community-Based
Primary Care Setting

Emmanuel Katsaros1, Robb Russel2, Melissa Nagare2, Cesar Ochoa1, Fanglong Dong1 andMichael Weisman3, 1Western
University of Health Sciences, Pomona, CA, 2Southern California University of Health Sciences, Whittier, CA, 3Stanford
University, Los Angeles, CA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a group of disorders typically occurring before the age of 45 whose
common features include disabling inflammatory arthritis of the spine. AxSpA has been diagnosed using radiographs as part of
modified New York criteria; however, radiographic damagemay not appear in early disease, whereas magnetic resonance imag-
ing (MRI) can detect sacral inflammation thereby identifying early disease patients. Despite this, the incidence of abnormal sacral
MRIs is unknown in a young, community-based population with chronic inflammatory back pain (IBP) seeking primary care.
Although point prevalence of axSpA in the U.S. has been about 1%, the number of patients with early undiagnosed disease is
unknown. The incidence of MRI abnormalities accompanying the diagnosis of axSpA has been studied in specialty (orthopedic,
rheumatologic) clinics, but the incidence of MRI positive sacroiliitis has not been adequately assessed in the primary care setting.
For this reason, the study reported herein aims to determine the incidence of abnormal MRIs consistent with sacroiliitis among
patients in the primary care setting who report at least 3 of 5 IBP features lasting 3 months or longer. The secondary objective
is to determine, among patients with abnormal and normal MRIs, the proportions of those who are HLA-B27 positive.

Methods: This is a prospective study of consecutively encountered adult patients younger than 45 years of age who pre-
sented to primary care chiropractic clinics with chronic low back pain and were then screened using an IBP assessment.
If patient responses were positive for ≥3 out of 5 questions, MRI and HLA-B27 testing were obtained. Analysis of variance
methods were used to determine the difference of outcomes among the groups. Crosstab Chi-square tests were con-
ducted to assess the association between categorical outcomes and groups.

Results:We examined 67 MRIs using both T1 and Short Tau Inversion Recovery protocols from enrolled subjects screened
positive for IBP. Of the 67 subjects, 41 had normal MRIs and 26 were abnormal. Among those 26 patients with abnormal
MRIs, 12 (46.2%) were related to the SI joints, and the other 14 abnormal MRI patients did not have SI joint related
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abnormalities. Seven (26.7%) of the 26 subjects had hip abnormalities, two (7.7%) of which had synovitis/effusions in both
hips and SI joints. There was a statistically significant association between the HLA B-27 and MRI sacroiliac (SI) joint status
(p=0.0205). Specifically, 4 (33.3%) of the 12 with SI joint MRI abnormalities had a positive HLA B-27, none of the 14 normal
SI but abnormal MRI patients had positive HLA B-27. For comparison, only 2 (4%) of the 41 normal MRI patients had positive
HLA B-27.

Conclusion: Almost 40% (26 of 67) of patients with IBP symptoms had an abnormal sacral MRI. Of those 26, 46.2% (12 of
26) had abnormal SI joints. There was a statistically significant association between HLA B-27 and MRI SI joint abnormalities.
We also found a substantial number of abnormal hip findings in this young population. Future research with a larger sample
size is warranted to confirm the current findings.

Disclosure: E. Katsaros: UCB, 5; R. Russel: North American Spine Society, 6, Shanghai University of Traditional
Chinese Medicine, 6, UCB, 5, University of California, Irvine, 6; M. Nagare: UCB, 5; C. Ochoa: None; F. Dong: None;
M. Weisman: None.

Abstract Number: 1449

Evaluating Spine Structural Damage on a Single CT in Patients
with Ankylosing Spondylitis, and According to the Presence
of Skin Psoriasis

Andrea MENNINI1, Damien Loeuille2, Isabelle Chary-Valckenaere3, Caroline Morizot4 and Marie LAFFAIRE1, 1CHRU
Nancy, Nancy, France, 2Phd, Nancy Vandoeuvre, Lorraine, France, 3Nancy University Hospital, Vandœuvre-lès-Nancy,
Lorraine, France, 4Nancy University hospital, Nancy, France
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To compare, on Thoraco-Abdomino-Pelvic (TAP) computed tomography (CT), structural spinal
involvement of the dorsal and lumbar segments in ankylosing spondylitis with (AS-Pso) and without psoriasis (AS).

Methods: Retrospective study including AS patients followed between 2008 and 2021, responding to modified New York cri-
teria for radiographic sacroiliitis. Patients performed a pelvic x-ray and a CT-TAP within a delay of 12 months. From C7 to S1,
structural evaluation was performed opportunistically on TAP-CT from reconstructed sagittal slices. The 18 disco-vertebral units
(DVu) were evaluated and each vertebra anterior corner was graded as grade 1 for erosion/squaring, grade 2 for syndesmo-
phytes and grade 3 for bone bridge. The anterior score ranged from 0 to 108 (sum of the grades). The posterior segment eval-
uated only facet ankylosis (as present = grade 3; or absent = grade 0) and the posterior score ranged from 0 to 108 (sum of the
grades). The total CT-score (anterior and posterior) ranged from 0 to 216 with excellent intra readers reliabilities (ICCs >0.90).

Results: Finally, 153 patients had a sacroilitis on X-ray (83.6% bilateral). Their median age was 55 years [49;62] and they
were mostly male gender (70.4%), smokers (66.6%), with HLA-B27+ (77.4%) and CRP > 5 mg/l. The median disease dura-
tion was 13 years [6;26]. Pso was present in 39 patients with a higher proportion of women (43.6% vs. 24.6%: p=0.024) and
less tobacco users (48.8% vs. 73.8% p=0.011). In 153 patients, the most prevalent anterior lesion was bone bridge (54.9%),
followed by syndesmophytes (31.3%), then erosions/squaring (11.7%). Spinal ankylosis predominated at the dorsal seg-
ment and syndesmophytes at the lumbar spine (p< 0.0001). All CT-scores were numerically higher in AS patients compared
to AS-Pso patients but did not achieve a statistically significant difference (Table). No difference was observed for posterior
ankylosis between both groups (p=0.34). For the 153 patients, the total-CT score showed association with age
(value=0.216; p=0.009), male gender (value=0.233; p=0.002) disease duration (value=0.308; p=0.0001), and CRP >5
mg/l (value=0.20; p=0.007) in multivariate analysis. For the 39 AS-Pso patients the for total-CT score showed a trend with
disease duration and CRP > 5 mg/l (value = 0.29; p=0.86) and (value = 0.29 p=0.08) respectively in multivariate analysis.

Conclusion:On TAP-CT, presence of psoriasis in AS patients did not modify significantly structural damages on lumbar and
dorsal segments. More severe lesions were depicted at the dorsal segment, region difficult to be assessed on radiograph.
As for radiograph, variables associated with structural lesions on X-ray were also associated.

Table: Results of AS CT-scores (anterior, posterior and total) in AS patients with or without psoriasis
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Disclosure: A. MENNINI: None; D. Loeuille: None; I. Chary-Valckenaere: None; C. Morizot: None;
M. LAFFAIRE: None.

Abstract Number: 1450

Radiographic Structural Spine Assessment in Ankylosing Spondylitis
According to the Presence or Absence of Psoriasis

Inès Favre-Felix1, Andrea MENNINI2, Caroline Morizot3, Marie LAFFAIRE2, Isabelle Chary-Valckenaere4 and Damien
Loeuille5, 1Nancy university, Vandœuvre-lès-Nancy, France, 2CHRU Nancy, Nancy, France, 3CHRU Nancy, Vandœuvre-
lès-Nancy, France, 4Nancy University Hospital, Vandœuvre-lès-Nancy, Lorraine, France, 5Phd, Nancy Vandoeuvre,
Lorraine, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with ankylosing spondylitis and psoriasis (AS-Pso) were classically older, smokers, over-
weighted, with lower prevalence of the HLA-B27 status and an equal sex ratio compared to patients without psoriasis. Concern-
ing structural damages on radiographs, few data are currently available. The aim of this study is to compare radiographic spinal
structural involvement in ankylosing spondylitis (AS) according to the presence of psoriasis (AS-Pso) or not (AS-NPso).

Methods: This monocentric retrospective study was conducted on 142 AS-patients followed between 2008 and 2021. All
patients presented radiographic sacroiliitis according to modified New York criteria. Spine X-Rays, demographical and clin-
ical data were evaluated at the same time. Radiographic structural assessment was established by one experienced reader
blinded to psoriasis status on sagittal X-Rays according to the RASSS (from 0 to 84) and the mSASSS (from 0 to 72) with
excellent intra reader reliability > 0.8).

Results: 142 patients were included and 33 had psoriasis lesions (23.2%). The median age was 54 years [47-62] and most
of them were male (70.4%), smokers (66.6%), with positive HLA-B27 (77.6%). The median disease duration was 14 years
[6-26] and 23.9% received csDMARD. Patients’ characteristics at inclusion were similar between both groups, except
smokers more frequent in AS-NPso and csDMARDS more consumed in AS-Pso. Finally, 89 patients (62.7%) presented
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structural damage with the RASSS and 79 patients (55.6%) with the mSASSS. The mean RASSS was 13.1 (± 20.0) and
11.5 (± 16.5) (p=0.54) for AS-NPso and AS-Pso patients respectively. The mean mSASSS was 10.6 (± 16.2) and 9.9 ( ±
14.8) (p=0.6) for AS-NPso and AS-Pso. Analysis of the subscores for the RASSS and the mSASSS did not differ between
groups. At the disco-vertebral unit (DVu), analysis did not reveal any preferential location for structural lesion in both groups.
For the RASSS, linear regression analysis showed associations with age (value 0.23; p=0.01), disease duration (value 0.28;
p < 0.002), male gender (value 0.20; p=0.01) and CRP >5 mg/L (value 0.18; p=0.03). For the mSASSS, linear regression
analysis showed associations with age (value 0.22; p=0.01), disease duration (value 0.25; p < 0.003), male gender (value
0.22; p=0.004). For AS-Pso male gender was the only variable associated with the RASSS (value 0.48; p=0.009) and
mSASSS (value 0.39; p=0.02).

Conclusion: In AS patients, presence of psoriasis did not modify radiographic spine structural lesions based on the RASSS
and the mSASSS and their subscores. Male gender is the main factor of structural involvement in AS-Pso. Most of the vari-
ables known to be associated with spinal structural damage in the literature were also found in this population (CRP, male
gender, age, disease duration).

Disclosure: I. Favre-Felix: None; A. MENNINI: None; C. Morizot: None;M. LAFFAIRE: None; I. Chary-Valckenaere:
None; D. Loeuille: None.

Abstract Number: 1451

Predictors and Patterns of Fragility Fracture in an Observational Cohort
of Patients with Psoriatic Arthritis

Hamzah Amin1 and Marwan Bukhari2, 1Lancaster University, Lancaster, United Kingdom, 2University Hospitals of
Morecambe bay NHS foundation trust, Lancaster, United Kingdom
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Background/Purpose: Data on bone health in patients with psoriatic arthritis (PsA) are scarce with low numbers being
described in the literature, a meta-analysis published in 2020 estimated that patients with psoriatic disease had a higher
OR of developing bone fractures (adjusted OR: 1.09; 95% CI: 1.06 to 1.12 (1), but this was based on modest number of
small studies with less than a 100 participants. per study. Rheumatoid arthritis is well known be a predictor of poor bone
health and further fragility fractures and is included in the FRAX(tm) fracture prediction tool . We set out to look at the asso-
ciations between traditional risk factors, including FRAX™ factors with PsA in an observational cohort referred for Bone min-
eral density (BMD) estimation. We also looked at the pattern of fragility fracture in this cohort.

Methods: Patients referred for BMD estimation using DEXA between April 2006 and February 2024 to a scanner in the
North west of England were used. Patients demographics as well as other risk factors for fracture were recorded as well
as the presence of any fragility fracture, Bone density was estimated in both femoral necks as well as the lumbar spine.
The cohort was divided according to the presence of a prevalent fragility fracture and compared, initially using chi squared
test for categorical variables, students T test for continuous variables and a subsequent logistic model was fitted using frac-
ture as a dependant variable to determine if the expected predictors would be associated with prevalent fracture.

Results: Results: 233 patients were referred to the DEXA scanner in the study period. Mean age was 66.2 years
(SD 12.6).178 (78.9%) were female, median BMI was 27.7 (IQR 23.5, 31.3). 86 (36.9%) had a prevalent fracture. The differ-
ences and odds ratios are shown in table 1 below. None of the traditional risk factors were associated with fracture in this
cohort and while bone density loss was associated with prevalent fracture, this occurred at a lower BMD than would be
expected with a T score in the osteopenic range with a T score averaging -1.3 in the femoral neck and -1.1 in the spine.
The vast majority of the fractures were not in the femur with only 9 (10%) being femoral. 32(37%) were vertebral fractures.

Conclusion: In the largest cohort who have been studied to date, fracture in PsA has not been linked with RX(tm) predictors,
Fractures tended to associated with lower bone density. Femoral fractures seemed to less prevalent in the cohort with more
vertebral fractures found. This should be taken into consideration when assessing bone health in patients with psoriatic
arthritis. Strengths include the large numbers assessed for bone health, limitations include the risk of referral bias, however
finding prevalent fractures in osteopenic individuals should raise awareness of the risk in patients with psoriatic disease.

Ref. 1.Chen et al J Clin Med. 2020 Nov; 9(11): 371

Disclosure: H. Amin: None; M. Bukhari: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Gilead,
6, UCB, 6.

Table 1. Predictors of fracture in the cohort
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Abstract Number: 1452

Assessing Responsiveness of Outcome Measures for Children with Axial
Juvenile Spondyloarthritis (JSpA)

Timothy Brandon1, Rui Xiao2, Cassandra Muir1, Matthew Stoll3, Daniel Lovell4, Edward Oberle5, Nancy Chauvin6, Michael
Francavilla7, Walter Maksymowych8 and Pamela Weiss9, 1Children’s Hospital of Philadelphia, Philadelphia, PA,
2University of Pennsylvania, Philadelphia, PA, 3University of Alabama at Birmingham, Birmingham, AL, 4Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, 5Nationwide Children’s Hospital, Columbus, OH, 6The Imaging
Institute @ The Cleveland Clinic, Cleveland, OH, 7Department of Radiology, Whiddon College of Medicine, University of
South Alabama, Mobile, AL, 8University of Alberta, Edmonton, AB, Canada, 9Children’s Hospital of Philadelphia,
Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Trials for patients with juvenile spondyloarthritis (JSpA) and axial disease are scarce. We assessed
the responsiveness of measures for use in trials of patients with axial JSpA.

Methods: This was a 4-center, prospective, observational study of tumor necrosis factor inhibitor (TNFi)-naïve patients with
JSpA and axial arthritis starting TNFi therapy. Participants were ages 8 to 18 years and met the International League of Asso-
ciations for Rheumatology (ILAR) juvenile idiopathic arthritis criteria for enthesitis-related arthritis (ERA) or psoriatic arthritis
(PsA) OR European Spondyloarthritis Study Group criteria for SpA. All subjects completed study visits (questionnaires and
magnetic resonance imaging [MRI]) at baseline and 12 weeks after TNFi initiation. Subjects with continued subchondral
sacroiliac joint (SIJ) inflammation on MRI at 12 weeks, as determined by 1 rater’s global assessment, completed an addi-
tional survey and MRI at 24 weeks. At study end, all MRI scans underwent central review by 3 raters; inflammation was
scored using the Spondyloarthritis Research Consortium of Canada (SPARCC) SIJ inflammation score (SIS). Change scores
and standardized mean difference (SMD) for all measures were calculated. Subjects were considered clinical responders if
they reported meaningful improvement from the index visit.

Results: 110 visits among 45 unique subjects were included. The cohort was 67%male, 76% white, and had a median age
of 14.6 years (IQR 13.1-16.8). 44% were HLA-B27+ and 10% had a family history of SpA. 38% had peripheral arthritis and
66% had enthesitis. Table 1 shows change scores and proportions achieving response outcomes. At the 12-week visit,
80% of youth self-reported a global improvement of moderate or large importance to TNFi therapy and
64.1%/56.4%/43.6%/28.2% met criteria for the ACR 30/50/70/90, respectively. MRI SIS improved from index visit to week
12 in 89% of patients. 22/45 (48.9%) and 12/20 (60.0%) had continued inflammation on MRI at 12 and 24 weeks, respec-
tively. Of those with continued MRI inflammation at 12 weeks, the median SIS and SIS change from index visit were 3 and -7,
respectively, and 77% reported clinical improvement of at least moderate importance. SMDs of each measure are shown in
Figure 1. Measures with the largest SMD between index and 12-week visit were physician global VAS (1.9), JSpADA-7 index
(1.4), and MRI SIS (1.3). Change in the SIS is shown in Figure 2 by clinical responder status; most of the improvement (84%
of total baseline SIS across all subjects) occurred between the index visit and week 12. Of the 6 clinical non-responders, only
2 had a worsening of the SIS.

Conclusion: 80% of youth with SpA and sacroiliitis had a clinical response of moderate or large importance to TNFi
therapy by 12 weeks. Half of the subjects had continued MRI inflammation at 12 weeks, 77% of which reported clinical
improvement of at least moderate importance. Standard pediatric clinical trial calculated response metrics may
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underestimate clinical response in children with axial disease, underscoring the need for a more responsive set of cri-
teria for this population.

Legend. All raw scores generated from Patient-Reported Outcomes Measurement Information System (PROMIS) instruments are translated into
standardized T-scores with a population mean of 50 and standard deviation of 10. Higher scores in a domain represent more of the trait being
measured; higher T-scores indicate a worse outcome in the following domains: fatigue and pain interference; lower T-scores indicate a worse out-
come in the remaining domains. The Bath Ankylosing Spondylitis Disease Activity Index range is 0-10, with higher scores indicated more active
disease. The Bath Ankylosing Spondylitis Functional Index range is 0-10, with higher scores indicating more impairment. All visual analogue scale
ranges were 0-10, with higher scores indicating a worse state. The Juvenile Spondyloarthritis Disease Activity (JSpADA) index consists of 8 equally
weighted measures and is scored 0-8 with higher score indicating more active disease; the 7-component variant excluding the modified Scho-
ber’s test has a score range of 0-7 and is presented in this table. ASDAS-CRP = Ankylosing Spondylitis Disease Activity Score with C-reactive pro-
tein, with higher score indicating more active disease; SPARCC SIS = Spondyloarthritis Research Consortium of Canada (SPARCC) sacroiliac joint
inflammation score (SIS) *At the 24-week visit, 20 subjects completed the MRI, 19 subjects completed the study questionnaires, and 19 subjects
underwent physical examination during a routine clinic appointment.
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Disclosure: T. Brandon: None; R. Xiao: None; C. Muir: None; M. Stoll: None; D. Lovell: AstraZeneca, 12, Consul-
tant, money paid to employer, not individual, Bristol-Myers Squibb(BMS), 5, 12, Contract, money paid to employer,
not individual, GlaxoSmithKlein(GSK), 12, Consultant, money paid to employer, not individual, Janssen, 12, Con-
tract, money paid to employer, not individual, Novartis, 12, Consultant, money paid to employer, not individual, Pfi-
zer, 12, DSMB, money paid to employer, not individual, 12, Consultant, money paid to employer, not individual,
Roche, 12, Contract, money paid to employer, not individual, United Bioscience Corporation, 12, Consultant,
money paid to employer, not individual; E. Oberle: None; N. Chauvin: None; M. Francavilla: None;
W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis
Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; P. Weiss: Abbvie, 12, Clinical trial site PI, NIH NIMAS, 5, PCORI, 5, Pfizer, 1, Spondylitis
Association of America, 5.

Figure 2. Change in sacroiliac joint inflammation score by clinical response status. The Spondyloarthritis Research Consortium of Canada
(SPARCC) sacroiliac joint inflammation score (SIS) evaluates the presence, depth, and intensity of bone marrow inflammation and scores range
from 0-72, with higher scores indicating more inflammation.

Figure 1. Standardized mean difference of outcome measures. Standardized Mean Difference (SMD) of measures from 0 to 12 (green bars) and 0 to
24 weeks (blue bars). SMD values of 0.2-0.5 are considered small, 0.5 to 0.8 medium and values >0.8 large. Responses available for a maximum of
45 patients at week 12 and 20 patients at week 24, specific number of responders for eachmeasure at each time point are reported inTable 1. PRO-
MIS = Patient-Reported Outcomes Measurement Information System; VAS = visual analogue scale, BASFI = Bath Ankylosing Spondylitis Functional
Index; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; ASDAS-CRP = Ankylosing Spondylitis Disease Activity Score with C-reactive
protein; SPARCC = Spondyloarthritis Research Consortium of Canada; JSpADA = Juvenile Spondyloarthritis Disease Activity
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Abstract Number: 1453

Efficacy and Safety of the Recombinant Anti-human IL-17A/F Humanized
Monoclonal Antibody Injection (XKH004) in Patients with Active
Ankylosing Spondylitis: Findings from a 24-Week, Phase 2 Multicenter,
Randomized, Placebo-Controlled Study

Ling Zhou1, Juan Zhao1, Lingyun Sun2, Xuan Zhang3, Xiaomei Li4, Jiankang Hu5, Lijun Wu6, Zhenyu Jiang7, Min Yang8,
Xiaoxia Wang9, Yongjun Mei10, Qingchun Huang11, Yongtao Chen12, Yang Li13, Lingli Dong14, Hui Luo15, Li Guo16, Jianguo
You16, Yunpeng Zhang16, Ke Ren16 and Huji Xu1, 1Shanghai Changzheng Hospital, Shanghai, China (People’s Republic),
2Nanjing Drum Tower Hospital, Nanjing, China (People’s Republic), 3Beijing Hospital, Beijing, China, 4The First Affiliated
Hospital of University of Science and Technology of China, Anhui, China (People’s Republic), 5Department of
Rheumatology, Pingxiang People’s Hospital, Pingxiang, China, Pingxiang, China (People’s Republic), 6People’s Hospital of
Xinjiang Uygur Autonomous Region, Urumqi, China (People’s Republic), 7The First Hospital of Jilin University, Changchun,
China (People’s Republic), 8Nanfang Hospital, Guangzhou, China (People’s Republic), 9Second Hospital of Shanxi Medical
University, Taiyuan, China (People’s Republic), 10The First Affiliated Hospital of Bengbu Medical College, Bengbu, China,
11The Second Affiliated Hospital, Guangzhou University of Chinese Medicine, Guangzhou, China (People’s Republic),
12West China Hospital, Sichuan University, Chengdu, China (People’s Republic), 13Guangdong Provincial People’s
Hospital, Guangzhou, China (People’s Republic), 14Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, China (People’s Republic), 15Xiangya Hospital, Central South University, Changsha, China (People’s
Republic), 16Kanova Biopharma, Zhejiang, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: XKH004, the first recombinant anti-human IL-17A/F humanized monoclonal antibody in China (also
known as XKH004), shares the same therapeutic target as Bimekizumab from UCB pharma, the first biologic targeting IL-17
A/F (XKH004 is the second one worldwide). In the Phase 1 clinical trial, XKH004 demonstrated favorable safety and efficacy
profiles in healthy volunteers. In this article, we present the results of a Phase 2 study of XKH004 (CTR20212135).
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Methods: The AS patients included in the study met the 1984 New York criteria, were aged between 18 and 60 years, and
had ≥4 scores of Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and total back pain. Totally 140 patients were
randomized in a 2:2:2:1 ratio to receive XKH004 at doses of 80, 160, or 320mg (with a loading dose of 320mg, followed by
160mg doses) or placebo. The primary endpoint was the Assessment of SpondyloArthritis International Society ≥40%
improvement (ASAS40) response rate at week 16, while secondary endpoints included ASAS20 response rate, BASFI,
BASDAI, BASMI, MASES, ΔCRP, ΔESR, total back pain, morning stiffness score, safety, and immunogenicity.

Results: At week 16, 50.4% of all patients in XHK004 group achieved ASAS40 at W16, showing a significant difference
compared to the placebo group (25%) (P = 0.035). However, only the response rate of 80mg group (52.5%) was significantly
higher than the placebo group (25.0%) (P=0.043).For endpoint of ASAS20, 70.0% of patients in the XKH004 80 mg group
and 69.2% in the 320 mg group achieved it compared to 40.0% in the PBO group (P=0.025 and P=0.031, respectively),
while no statistically significant difference was noted for the 160 mg group. There were significant differences in the ΔCRP
and ΔESR between each XKH004 treatment group and the placebo group.

Regarding safety,59.2% patients in the XKH004 group experienced at least one treatment-emergent adverse event related
to IMP, showing no statistically significant differences compared to the placebo group(55%). SAEs were reported in 5 of
120 patients (4.2%) treated with XKH004, while only two SAEs were deemed to be drug-related. In this trial, no immunoge-
nicity risk was observed across all dosage groups.

Conclusion: In patients with active AS, various dosages of XKH004 effectively improved disease activity. The safety and tol-
erability profile were favorable, and no immunogenicity risk was identified for up to 24 weeks.
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Disclosure: L. Zhou: None; J. Zhao: None; L. Sun: None; X. Zhang: None; X. Li: None; J. Hu: None; L. Wu: None;
Z. Jiang: None; M. Yang: None; X. Wang: None; Y. Mei: None; Q. Huang: None; Y. Chen: None; Y. Li: None;
L. Dong: Amgen Inc., 12, MITIGATE Committee Member; H. Luo: None; L. Guo: None; J. You: None; Y. Zhang: None;
K. Ren: None; H. Xu: None.
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Abstract Number: 1454

Treatment Patterns, Clinical Characteristics, and Patient-Reported
Outcomes Among Patients with Axial Spondyloarthritis Treated
in Real-World Rheumatology Practices in the US

Andrew Concoff1, Riley Taiji2, Linda Grennell-Merrick3, Jonathan Rodrigues3, Courtney McDermot4, Usha Madhukar
Niak3, Raluca Ionescuittu5, Ariane Faucher2, Francis Vekeman2 and Tim Nguyen3, 1United Rheumatology, a Specialty
Networks Company, Cleveland, OH, 2StatLog Econometrics, Montreal, QC, Canada, 3Novartis, East Hanover, NJ,
4Novartis, Dublin, Ireland, 5StatLog Economitrics, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is a chronic immune-mediated rheumatic disease with high comor-
bidity burden. Biologic disease-modifying anti-rheumatic drugs (bDMARDs) and patient-reported outcomes (PROs) are
increasingly utilized for disease management. However, there is a need for real-world evidence on PRO collection practices
and the impact of bDMARDs on axSpA symptom control. The current study evaluated real-world characteristics, treatment
patterns, clinical outcomes, and PRO collection in patients with axSpA using electronic health records (EHR) from a large US
rheumatology care network, United Rheumatology (UR).

Methods: Adults newly diagnosed with axSpA from 01/2016 to 11/2022 were identified in the UR EHR database. Patients
were required to have EHR records in UR for ≥12 months before and after (i.e., baseline and follow up period) first axSpA
diagnosis (index date). Patient characteristics were assessed at index or at baseline. Treatment patterns at class level
(bDMARDs, conventional synthetic DMARDs, targeted synthetic DMARDs, non-steroidal anti-rheumatic treatment,
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glucocorticoids) and PROs (BASDAI and RAPID3) were assessed in the follow-up period. Kaplan-Meier methodology was
used to compare the cumulative clinical incidence of axSpA symptoms/secondary conditions between patients initiated vs
not initiated on bDMARDs, including diagnoses in sacroiliac/peripheral joints or axial skeleton as well as fatigue, stiffness,
or back/hip/neck pain diagnoses not recorded during baseline period.

Results: The sample included 2,641 patients (mean age at diagnosis: 53 years [SD: 15]; male: 60%; commercially
insured: 74%). The most common diagnoses observed at the baseline period were osteoarthritis (21%), fibromyalgia
(7%), and neurological disorder (6%); the most common symptom category was back/hip/neck pain (22%). During fol-
low up, 13% received no axSpA treatment, 24% received non-bDMARDs only, and 63% received bDMARDs and other
classes. Among the 1,664 bDMARD users, 28% used bDMARDs only, 72% used bDMARDs and other classes, 74%
used bDMARDs as initial treatment, and mean (SD) time from diagnosis to first bDMARD was 1.6 (22.6) months.
Among the 636 non-bDMARD users, 57% and 43% were treated with a single vs multiple treatment classes, respec-
tively. bMARD users had a significantly lower cumulative incidence of axSpA symptoms/secondary conditions (17% vs
22%; p< 0.01; Fig 1), suggesting improved symptom control. BASDAI and RAPID3 data were not consistently
assessed over time, with only 41% and 43% of patients following recommendations for PRO collection at 0-6 and
6-12 months following axSpA diagnosis, respectively.

Conclusion: This study highlights extensive use of bDMARDs in real-world management of axSpA, which contributes to
significantly better symptom management compared to non-bDMARDs. However, findings also indicate that less than half
of patients follow recommendations for PRO collection in real-world settings, which could contribute to patients not receiv-
ing appropriate treatment.

Disclosure: A. Concoff: Exagen, 3, 11, Pacira Biosciences, 2, United Rheumatology, a Specialty Networks Company,
2; R. Taiji: StatLog Econometrics, 3; L. Grennell-Merrick: Novartis, 3, 11; J. Rodrigues: Novartis, 3, 11;
C. McDermot: Novartis, 3, 11; U. Niak: Novartis, 3, 11; R. Ionescuittu: StatLog Econometrics, 3; A. Faucher: StatLog
Econometrics, 3; F. Vekeman: StatLog Econometrics, 3; T. Nguyen: Novartis, 3, 11.

Abstract Number: 1455

Incidence and Predictors of Secondary Failure to Biologic Therapy in
Patients with Psoriatic Arthritis

Fadi Kharouf1, Shangyi Gao2, Ali Alhadri2, Daniel Pereira3, Richard Cook4, Vinod Chandran5 and Dafna Gladman6,
1University Health Network and University of Toronto, Toronto, ON, Canada, Toronto, ON, Canada, 2Toronto Western
Hospital, University of Toronto, Toronto, ON, Canada, 3University Health Network, Toronto, ON, Canada, 4University of
Waterloo, Waterloo, Canada, 5University of Toronto, Toronto, ON, Canada, 6University of Toronto, Toronto Western
Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Secondary failure to biologic therapy is challenging and contributes to the complexity of managing
psoriatic arthritis (PsA). In this study, we aimed to define the incidence of secondary failure to biologic therapy in patients with
PsA and identify the factors associated with its occurrence.
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Methods: We retrieved data on patients with PsA followed at our prospective observational cohort who commenced and
remained on biologic therapy for at least 1 year. We assessed response at the 1-year point as achievement of ≥40% reduc-
tion in the swollen joint count (SJC) and ≥50% reduction in the PASI, or PASI ≤2. We defined secondary failure as the clini-
cian’s judgment of loss of efficacy over time or failure to maintain the response criteria. Patients with secondary failure were
compared to those with maintained response in terms of demographic and disease-related characteristics. For factors
associated with the development of secondary failure, we used univariate and multivariate Cox regression analyses, adjust-
ing for calendar year (8-year intervals from 2002 to 2024).

Results: Of the 482 patients who commenced treatment with biologics after clinic enrollment, 264 (54.8%) were classified
as responders to therapy at one year. 236 (89.4%) responders received tumor necrosis factor inhibitors (TNFi) (Table 1).
94 (35.6%) responders developed secondary biologic failure at a median [IQR] of 2.7 [1.7, 4.8] years. The incidence rate
of secondary failure was 5.96 per 100 person-years. Golimumab had the lowest 5-year prevalence of secondary failure
(11.1%). In the reduced multivariate model (Table 2), higher SJC (HR 1.40, p=0.01) and PASI (HR 1.15, p=0.02) at the time
of response (1-year point) were associated with the development of secondary failure. Use of TNFi (HR 0.37, p=0.02) and
initiation as the first-ever biologic (HR 0.52, p=0.049) were associated with a lower incidence of secondary failure.
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Conclusion: Secondary biologic failure is common in PsA. A more complete clinical response, use of TNFi, and commence-
ment as the first-ever biologic are all associated with persistence of therapy.

Disclosure: F. Kharouf: None; S. Gao: None; A. Alhadri: None; D. Pereira: None; R. Cook: None; V. Chandran: Abb-
Vie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis,
1, UCB, 1;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5,
Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 1456

Real-World Treat-to-Target Strategy in Psoriatic Arthritis: Baseline
Characteristics from the MONITOR-PsA Cohort

Lija James1, Elnaz Saeedi2, Jean-Guillaume Letarouilly1, Nicola Gullick3, Anne Francis2, Deepak Jadon4, William Tillett5,
Yvonne Sinomati2, Laura Tucker1, Nadia Mian2, Ines Rombach2, Ioana Marian2, Maria Sofia Massa2 and Laura
Coates6, 1Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford,
Oxford, United Kingdom, 2Oxford Clinical Trials Research Unit, University of Oxford, Oxford, United Kingdom,
3Rheumatology Department, University Hospitals Coventry and Warwickshire NHS Trust, Coventry, Coventry,
United Kingdom, 4Cambridge University, Cambridge, United Kingdom, 5Royal National Hospital of Rheumatic
Diseases; Department of Life Sciences, Centre for Therapeutic Innovation, University of Bath, Bath, United Kingdom,
6University of Oxford, Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford,
United Kingdom
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic musculoskeletal disease, which can lead to progressive joint
pain, joint destruction, and loss of function. Evidence suggests that delayed diagnosis of even six to twelve months is asso-
ciated with radiographic joint damage and poor functional outcomes in PsA.

To examine demographic and clinical characteristics associated with diagnostic delay in an inception PsA cohort.

Methods: The Multicentre Observational Initiative in Treat to target Outcomes in Psoriatic Arthritis (MONITOR-PsA) study
(NCT03531073) is a prospective, population-based cohort of adult PsA patients from 13 secondary care rheumatology cen-
tres across UK, between 2018–2024. All participants met CASPAR criteria and were treated routinely according to treat-to-
target strategy (Fig 1).

The study collected clinical and patient-reported outcomes that align with the 2016 OMERACT core and strongly recom-
mended domains for PsA. In addition, radiographic damage was determined based on joint erosion score, destruction
and proliferation from hand/wrist and feet radiographs, and joint space narrowing (JSN) as included in the Sharp-van der
Heijde modified (SvdH) score for PsA.

Results: Baseline data were available for 300 participants. 46.3% were female, and 63% had polyarticular arthritis (Table 1).
The mean (SD) age was 46.2 (14.4) years, and the mean disease duration was 34 (67.4) months, with a median (IQR) of 10.9
(4.2, 28.7) months at diagnosis. The polyarthritis group (joint count >3, n=197) had a mean disease duration of 34.4 (75.7)
months and the oligoarthritis group (n=103) mean duration of 33.3 (47.9) months.

The mean (SD) PASDAS score of 5.1 (1.2) indicated moderate disease activity (defined PASDAS score greater than 3.2 and
less than 5.4) and mean (SD) PASI score of 3.8 (5.3). At the initial presentation, 48.3% had enthesitis, 24.3% had dactylitis
and 63.7% reported inflammatory back pain lasting for more than 3 months with a mean (SD) BASDAI score of 5.6 (2.4).
Additionally, there were observed cardio-metabolic comorbidities including: overweight (41.3%), elevated liver enzymes
(32%), hypertension (16%), diabetes mellitus (7%), and dyslipidaemia (7%).

Figure 1: Pragmatic routine Treat-to-Target strategy. DMARD: Disease-Modifying Antirheumatic Drug, MTX: methotrexate, PsA: Psoriatic Arthritis
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At the time of presentation, 25% of the participants had erosive disease, with 19.7% experiencing erosive disease in the
hand joints and 10% in the feet joints. Among those with erosive disease, the mean (SD) Total SvdH score was 7.7 (11.2),
with a mean (SD) erosion score of 1.4 (3.4) and a mean JSN score of 7.8 (9.3).

Table 1: Baseline demographic and characteristics All the variables are presented as mean (SD), median (IQR). Sex, working for pay, and current
psoriasis are presented as n (%). SD: standard deviation, IQR: interquartile range
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The mean (SD) HAQ disability score was 0.9 (0.7), indicating moderate to severe disability (moderate score 0.8 ≤ to < 1.2).
The mean (SD) PsAID-12 score at baseline was 5.0 (2.3), with a PsAID score ≥4 indicating a high impact of PsA.

Conclusion: In this real-world inception cohort, it was observed that patients with PsA still experience significant delays in
receiving a diagnosis. One-quarter of patients had radiographic damage at diagnosis, identical to the proportion in the
2003 Kane et al. Irish study. At the time of diagnosis, most patients experience a high disease burden, including radiographic
damage, high disability scores, and a negative impact on their quality of life.

Disclosure: L. James: None; E. Saeedi: None; J. Letarouilly: AbbVie/Abbott, 2, 6, Amgen, 6, Biogen, 6, Bristol-Myers
Squibb(BMS), 6, Celltrion, 2, Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6, Merck/MSD, 2, Novartis, 6, Pfizer, 5, 6; N. Gullick:
AbbVie, 5, 6, Eli Lilly, 5, 6, Janssen, 5, 6, Novartis, 5, 6, UCB, 5, 6; A. Francis: None;D. Jadon: None;W. Tillett: AbbVie,
2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5,
6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ono Pharma, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; Y. Sinomati: None;
L. Tucker: None; N. Mian: None; I. Rombach: None; I. Marian: None; M. Massa: None; L. Coates: AbbVie, 2, 5,
6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6,
GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6.

Abstract Number: 1457

Treat-to-Target Approaches in Early Psoriatic Arthritis: Early
Secukinumab versus Standard Care - 12- and 24-Week Results from a
Multicenter, Open-Label, Randomized Controlled Trial

Gonul Hazal Koc1, Marc R. Kok2, Fazira R. Kasiem3, Jolanda Luime3, Ilja Tchetverikov4, Kim Wilhelm - de Jong3, Lindy
A. Korswagen5, Jessica Bijsterbosch6, Yvonne P. M. Goekoop-Ruiterman7, Paul Baudoin8, Petra Kok9, Reinhard Bos10,
radboud J.e.m. Dolhain11 and Marijn Vis3, 1Erasmus MC, Rotterdam, Zuid-Holland, Netherlands, 2Maasstad Hospital,
Rotterdam, Netherlands, 3Erasmus MC, Rotterdam, Netherlands, 4Albert Schweitzer Hospital, Dordrecht, Netherlands,
5Franciscus Gasthuis & Vlietland, Rotterdam, Netherlands, 6Amphia Hospital, North Brabant, Netherlands, 7Haga
Hospital, Den Haag, Netherlands, 8Reumazorg Zuid West Nederland, Roosendaal, Netherlands, 9Reinier de Graaf
Gasthuis, Delft, Netherlands, 10Medical Center Leeuwarden, Leeuwarden, Netherlands, 11Department of Rheumatology,
Erasmus University Medical Center, Rotterdam, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The Strategy Treatments aiming at Minimal Disease Activity in PsA (STAMP) is a one-year random-
ized controlled trial designed to investigate the efficacy of two treat-to-target (T2T) strategies in early psoriatic arthritis (PsA).
The trial aims to determine the impact of early intensive treatment on long-term outcomes in PsA. This abstract presents the
6-month primary endpoint data (ACR50).

Methods: STAMP (ISRCTN76054545) is a randomized, controlled, parallel-group, open-label, multicenter trial. Patients
were eligible if they had a new diagnosis of PsA within 3 months before randomization, met the CASPAR criteria, and had
a Swollen Joint Count of 66 Joints (SJC66) ≥2 at baseline. Patients were randomized to either a standard of care (SoC)
arm or an early secukinumab (eSEC) arm, which used secukinumab as the first-line treatment, through block randomization
per center.
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Both treatment arms followed the T2T design. In the eSEC arm, treatment was initiated with Secukinumab 300mg every
4 weeks, Methotrexate (MTX) 15mg/week (oral), and a single injection of Methylprednisolone (MP) 80mg. If the target
response was not achieved, treatment was escalated to a TNF inhibitor with MTX 25 mg/week, followed by a second TNF
inhibitor with MTX 25mg/week if necessary. In the SoC arm, the initial treatment consisted of MTX 25mg/week and a single
injection of MP 80mg. If needed, treatment was escalated to MTX 25mg/week with Sulfasalazine 2000mg/day, and subse-
quently to a TNF inhibitor with MTX 25mg/week.

Clinical evaluations occurred every 3 months. Therapy adjustments were made at Week 12 if there was not a 50% improve-
ment in SJC66, and at Week 24 if MDA was not achieved. The primary endpoint was the ACR50 response, with multiple
secondary efficacy endpoints (ACR20, ACR70, MDA, Resolution of enthesitis (LEI), Resolution of dactylitis, PASI75, PASI90)
and health outcomes assessed.

Table 1 Baseline characteristics
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Results: A total of 120 patients were enrolled, with 60 randomized to the eSEC group and 60 to the SoC group.
Baseline characteristics were well-balanced between the groups, with a mean age of 49 years and 41% female
(Table 1).

By 24 weeks, the completion rates were 98.3% for the eSEC group and 83.3% for the SoC group. Most patients in the
eSEC arm remained on their initial treatment, with fewer escalation of therapy compared to the SoC arm (68% vs. 50%).

At Week 12, the primary outcome of ACR50 response was achieved by 38% of patients in the eSEC arm compared to 17%
in the SoC arm (p = 0.009) (RR: 2.26, 95% CI: 1.18-4.33). Key secondary endpoints also favored the eSEC arm, with signif-
icantly higher rates of MDA, PASI75, and PASI90 (Table 2). By Week 24, ACR50 responses were comparable between the
eSEC and SoC arms (37% vs. 40%, RR: 0.93, 95% CI: 0.58-1.50), and secondary endpoints showed no significant differ-
ences (Table 3).

Conclusion: In our treat-to-target study in early PsA (STAMP), the arm using early secukinumab treatment provided signif-
icant improvements in patients compared to standard care at 12 weeks. By 24 weeks, both treatment strategies demon-
strated similar efficacy on primary and most secondary outcomes. Long-term follow-up will determine whether the early
response to eSEC translates into lasting beneficial outcomes.

Table 2 Binary efficacy and health outcomes at Week 12 (observed data)
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Disclosure: G. Koc: None; M. Kok: None; F. Kasiem: None; J. Luime: None; I. Tchetverikov: None;
K. Wilhelm - de Jong: None; L. Korswagen: None; J. Bijsterbosch: None; Y. Goekoop-Ruiterman: None;
P. Baudoin: None; P. Kok: None; R. Bos: AbbVie/Abbott, 5, Galapagos, 5, Pfizer, 5, Sanofi, 5, UCB, 5;
r. Dolhain: None; M. Vis: None.

Abstract Number: 1458

Synovial Transcriptomic Sex-Specific Differences in the Response to
Biologics in Psoriatic Arthritis Patients

Pauline KRUG1, angela De Sousa Leite2, Frédéric Lecouvet1, Maria Simona stoenoiu1 and Adrien Nzeusseu Toukap3,
1Cliniques universitaires St-Luc, Brussel, Belgium, 2Cliniques universitaires St-Luc, Brussels, Belgium, 3Cliniques
universitaires Saint-Luc,, St.-Lambrechts-Woluwe, Belgium
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Table 3 Binary efficacy and health outcomes at Week 24 (observed data)
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Background/Purpose: Psoriatic arthritis (PsA) is a highly heterogeneous disease. The response to therapy is variable
among patients (ref.). Therefore, we need a tailored approach. Biologic disease-modifying anti-rheumatic drugs (bDMARDs)
are effective treatments for active PsA in adult patients with intolerance, contraindication or inadequate response to conven-
tional synthetic disease-modifying anti-rheumatic drugs (csDMARDs). Our aim was to compare the molecular effects of ada-
limumab (ADA), guselkumab (GUS), and ustekinumab (UST) and to correlate these with clinical responses to therapy in PsA.

Methods: In this multicentre prospective randomized trial (TNFα and IL-23 blockers gene expression ratios in PsA syno-
vium - TIGERS study, NCT04261010), csDMARD-resistant PsA patients were divided into three subgroups according to
their randomly received bDMARD (ADA, GUS, UST), and stratified in two groups (oligo-PsA and poly-PsA). We assessed
disease activity clinically and biologically at baseline (BL) and every 6 weeks through week 24 (W24). The psoriatic arthritis

Table: Psoriatic response criteria at week 24 stratified by the gender and the treatment

Figure 1: Principal component analysis and Pearson correlation in men (synovium, n = 18)
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response criteria (PsARC) was used to assess clinical response to therapy at W24. Patients underwent needle arthroscopy
for knee synovial biopsy and blood sample collection at BL and W24 after initiation of a bDMARD. We performed RNA
sequencing (NGS - Illumina) using the BL and W24 synovium and blood samples (Paxgene). The local institutional review
board and regulatory authorities approved the study.

Results: We assessed 36 patients; 50% were men. Mean (SD) age was 48.5 (13.8) years, and mean (SD) disease duration
was 45.5 (47.3) months. Seventy-five percent had a polyarticular phenotype. At W24, the PsARC response rate was 70%
for the whole group, and 82% for ADA, 77% for GUS, and 50% for UST subgroups. In the whole group, 15 men (83.3 %)
were responders compared to 10 women (55.6 %). Table displays PsARC outcomes at W24 stratified by gender and treat-
ment. The synovial transcriptomic data represented by the principal component (PC) analysis and Pearson correlation was
associated with PsARC response at W24 only in men (figures 1 and 2 for men and women, respectively).

Conclusion: In the TIGERS study, men responded better to IL-23 blockers both clinically and based on their synovial gene expres-
sion profile, even if we should be cautious regarding the sample size. Additional analyses are ongoing to better characterize the path-
ways involved in this sex-specific and/or gender-related differences. This could be useful in tailoring our therapeutic strategy in PsA.

Reference:

Coates LC, van der Horst-Bruinsma IE, Lubrano E, Beaver S, Drane E, Ufuktepe B, Ogdie AR. Sex-Specific Differences
in Patients with Psoriatic Arthritis: A Systematic Review. J Rheumatol. 2023 Apr; 50(4):488-496.

Disclosure: P. KRUG: None; a. De Sousa Leite: None; F. Lecouvet: None; M. stoenoiu: AbbVie/Abbott, 6, Janssen,
5, 6, Novartis, 6, Pfizer, 5, 6, Roche, 6, UCB, 5, 6; A. Nzeusseu Toukap: AbbVie/Abbott, 6, Amgen, 5, Eli Lilly, 1, Jans-
sen, 1, 5, 6, Novartis, 6, UCB, 1, 6.

Abstract Number: 1459

DietaryModification and Intermittent Fasting Are Common in Patients with
Axial Spondylarthritis and May Lead to Reduced Inflammatory Activity

Michael Nissen1, Adrian Ciurea2, Raphael Micheroli3, Eric Trunk4 and Delphine Courvoisier5, 1Geneva University
Hospital, Geneva, Switzerland, 2University Hospital Zurich, Zürich, Switzerland, 3University Hospital Zurich, Zurich,
Switzerland, 4Geneva University Hospital, Geenva, Switzerland, 5University Hospitals of Geneva, Geneva, Switzerland

Figure 2: Principal component analysis and Pearson correlation in women (synovium, n= 18)
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Background/Purpose: Current EULAR recommendations highlight the importance of a healthy, balanced diet in
patients with inflammatory rheumatic disease, including axial spondylarthritis (axSpA). A Mediterranean-style diet is gen-
erally suggested, although the literature is non-conclusive. Small observational studies in rheumatoid arthritis have sug-
gested that Ramadan fasting results in significantly lower disease activity scores. However, there is very limited data
regarding the practice of fasting, such as intermittent fasting (IF) and types of diets in axSpA patients and their effects
on disease activity.

Methods: We explored diet and fasting practices and their perceived effects on disease activity in patients with
axSpA across Switzerland with the DaFiS (Diet and Fasting in SpA) questionnaire, which assessed knowledge, atti-
tudes, and practices (duration �10 minutes). The survey was distributed to members of the Swiss axSpA patient
association (https://bechterew.ch/) via email and a member newsletter, providing a link and QR code to the online
REDCap form.

Results: Of the 466 respondents, the majority were female (72%) and more than half were aged between 41 and 60 years.
Median (IQR) body mass index (BMI) was 24.5 (21.9, 27.5) kg/m2. Two-thirds of patients described past/present treatment
with a biological agent. Most respondents were following some sort of diet, currently (55%) or in the past (66%), and many
were undertaking some form of fasting, currently (31%) or in the past (48%). (Table 1).

2963

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Those currently dieting were predominantly younger (p=0.006), with shorter disease duration (p=0.03), women (41%
vs. 33% men, p=0.09), and consumed less alcohol (p=0.01). BMI tended to be lower in dieters (23.9 vs. 24.8 kg/m2,
p=0.06). The most common dietary approaches were: Mediterranean (51%), flexitarian (34%), gluten-free (24%), dairy-free
(23%) and no red meat (22%).

Patients currently fasting tended to be more often women (29% vs. 24% males, p=0.09) and to present more hypercholes-
terolemia (26% vs. 17%, p=0.04). The most common fasting approach was IF (74%), one-meal-a-day (9%), or for religious
raisons (7%).

While 59% felt that dietary practices could improve the inflammatory activity of their disease, 27% felt that certain diets could
worsen inflammatory activity. Whereas 25% felt that fasting (mainly IF) could improve the inflammatory activity of their axSpA,
18% felt that fasting had led to a reduced requirement for treatment of their axSpA, whereas only 1% reported a deleterious
effect on inflammation. (Table 2). If fasting was demonstrated to be effective for disease management in axSpA, 77% stated
that they would agree to try the practice.

Conclusion: In this axSpA cohort of predominantly female patients, with a median BMI in the normal range, a large propor-
tion were currently on some form of diet or fasting behavior. Almost 50% of patients felt that the Mediterranean diet had ben-
eficial effects on the inflammatory activity of their disease, while 57% that had tried intermittent fasting felt that it was
beneficial. These findings provide encouraging signs that many patients are willing to adhere to dietary modification and to
practice fasting, to complement routine care.

Disclosure: M. Nissen: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Janssen, 2, 6, 12, Support for conference participation,
Novartis, 2, 2, 5, 6, 6, Pfizer, 2, 6, UCB, 2, 6, 12, Support for conference participation; A. Ciurea: None; R. Micheroli:
None; E. Trunk: None; D. Courvoisier: None.
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COMBATT Registry
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KLEINMANN12, Samira Ahmed Yahia13 and Thao Pham14, 1Hôpital Universitaire de Strasbourg, Strasbourg, Alsace,
France, 2Rheumatology Department, Strasbourg University Hospital,, Strasbourg, France, 3Rheumatology A
Department, Hôpital Cochin, AP-HP Centre - Université Paris Cité, Paris, France, 4Service de Rhumatologie, centre
hospitalier Princesse-Grâce, Monaco, Monaco, 5Groupe Hospitalier Paris Saint-Joseph, Paris, France, 6Service de
Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 7UR3072, Physiology Department, Rheumatology
Department, University Hospital of Strasbourg, Strasbourg, France, 8Aix Marseille University, Marseille, France, 9AP-HP,
Paris, France, 10Strasbourg University Hospital, Strasbourg, France, 11Cochin hospital, Paris, France, 12Rheumatology
department strasbourg, Strasbourg, France, 13Hôpital Universitaire de Strasbourg, Strasbourg, France, 14Assistance
Publique-Hôpitaux de Marseille, Marseille, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

2964

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: This study aimed to evaluate the clinical scenarios in which clinicians initiate cTT, as well as the
safety and effectiveness of cTT in patients with IMIDs.

Methods: The COMBATT registry is an academic, observational, nationwide registry aiming at enrolling at least 1000 IMID
patients treated with cTT over 7 years. Inclusion criteria include age > 18, IMID diagnosis, and cTT treatment. Safety was
assessed by serious adverse effects and cTT discontinuation due to tolerance issues. Efficacy was evaluated by cTT main-
tenance, clinician evaluation, and corticosteroid-sparing effects.
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Results: The study included 79 patients (65.8% female, median age 53 years [IQR: 44-67]), with 13 patients treated
with more than one cTT. In total, 97 cTTs were analyzed. cTT was initiated for one refractory IMID in 46 patients
(58.2%, 57 cTTs), two related IMIDs in 16 patients (20.3%, 21 cTTs), and two unrelated IMIDs in 17 patients
(21.5%, 19 cTTs). Refractory IMIDs were mostly rheumatoid arthritis (43.5%), spondylarthritis (SpA) (19.6%), and pso-
riatic arthritis (PsA) (10.8%), with a median of 6 (IQR: 3.5-8) targeted therapy lines before cTT initiation. Related IMIDs
were mainly SpA or PsA and inflammatory bowel diseases (93.7%). Most patients with two unrelated IMIDs had
asthma (29.5%).

The most frequent cTTs were anti-TNF + JAK inhibitors (22.7%), anti-TNF + anti-IL-23 (16.5%), anti-TNF + anti-IL-12/23
(11.3%), anti-TNF + Vedolizumab (3.2%), and anti-CD20 + anti-BAFF (6.2%). Follow-up is already available for 64 patients
with a median follow-up of 11.5 months (IQR: 4-24), equivalent to 61.3 person-years.

A total of 12 serious adverse events occurred (19.6/100 p-yrs): 9 severe infections (14.7/100 p-yrs; 4 under anti-TNF + JAKi,
2 under anti-TNF + anti-IL-23, 1 under CTLA4-Ig + JAKi, 1 under anti-IL-23 + JAKi, 1 under anti-CD20 + anti-BAFF), 2 cyto-
penias (3.26/100 p-yrs; 2 under anti-IL-6 + anti-IL-5), and 1 thromboembolic event (1.63/100 p-yrs; under CTLA4-Ig
+ JAKi).

Of the 80 cTTs with at least 1 follow-up visit, 41 (51.3%) were discontinued due to 20 primary failures (48.8%), 9 secondary
loss of efficacy (22.0%), 6 remissions (14.6%), 5 tolerance issues (12.2%), and 1 missing data. Among the 46 cTTs for
36 patients with one refractory IMID and at least 1 follow-up visit (median follow-up of 6 months [IQR: 3.5-12]), 20 were effec-
tive (43.5%), 6 were partially effective (13.0%), 2 were initially effective with subsequent loss of effectiveness (4.3%), 16 were
ineffective (34.8%), and 2 were not evaluable (4.3%). Corticosteroid therapy was discontinued in 27.6% of cases after cTT
initiation.

Conclusion: Initial results from the COMBATT registry indicate that cTTs are commonly used to target different inflammatory
pathways in patients with refractory IMID or multiple IMIDs. Preliminary findings suggest cTTs have an acceptable short-term
safety profile and may reduce disease activity in some refractory IMID patients. The COMBATT registry will provide valuable
data on long-term safety in a larger population.

Disclosure: L. Kawka: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis,
2, Pfizer, 2, 5; J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis,
6, Pfizer, 5, 6, Sanofi, 4, 6; O. BROCQ: None; G. HAYEM: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapa-
gos, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfizer, 2; A. Meyer: None; B. FLACHAIRE: None; O. FOGEL: None;
A. GANDIOLLE: None; M. LESTURGIE: None; J. KLEINMANN: None; S. Ahmed Yahia: None; T. Pham: AbbVie,
6, Alfasigma, 6, Celltrion, 5, 6, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Lilly, 6, MSD, 6, Nordic Pharma, 6, Novar-
tis, 6, Pfizer, 6, Sandoz, 5, 6, UCB, 6.

Abstract Number: 1461

Uveitis in Axial Spondyloarthritis: Study of 309 Patients in a Single
University Center

Lourdes Martin-Sierra1, Lara Sanchez Bilbao2, Javier Rueda Gotor3, Vanesa Calvo-Rio4, Angela Egea-Fuentes5, Alba
Herrero-Morant6, Inigo Gonzalez-Mazon7, Jose Ramon Muñoz-Rodriguez8 and Ricardo Blanco-Alonso9, 1Hospital
General Universitario de Ciudad Real, Ciudad Real, Castilla-La Mancha, Spain, 2Rheumatology and Ophthalmology.
Hospital Universitario Marques de Valdecilla, Santander, Cantabria, Spain, 3Hospital Sierrallana, Torrelavega, Cantabria,
Spain, 4Valdecilla Hospital, Santander, Cantabria, Spain, 5Hospital Clínico Universitario Virgen de la Arrixaca, Murcia,
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Murcia, Spain, 6Hospital Universitario Marqués de Valdecilla, Ontinyent, Cantabria, Spain, 7H. U. Marques de Valdecilla,
Santander, Cantabria, Spain, 8Hospital General Universitario de Ciudad Real, Unidad de Investigaci�on Traslacional de la
Gerencia de Atenci�on Integrada de Ciudad Real, Ciudad Real, Castilla-La Mancha, Spain, 9Division of Rheumatology,
Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Uveitis is a frequent extraarticular manifestation of axial Spondyloarthritis (axSpA), specifically ante-
rior uveitis. Effects of biological therapy on uveitis associated to axSpA are poorly understood. Our objetive is to assess in
axSpA a) the frequency of uveitis and clinical features; b) its association with axSpA activity, the impact of disease and func-
tional disability, c) effectiveness of synthetic disease-modifying drugs and biological therapy and, d) frequency of ocular sur-
face pathology.

Table 1. General features of 309 patients with axSpA and differences between patients with and without ocular involvement and uveitis.
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Methods: A retrospective longitudinal study from a cohort of 309 unselected patients with axSpA classified according to the
Assessment of SpondyloArthritis International Society criteria. All patients were diagnosed andmanaged uniformly in a single
university centre. Uveitis was diagnosed by ophthalmologist. Sociodemographic data, clinical features, disease activity and
treatments were collected. Incidence of uveitis was calculated before and after treatments initiation, reported as exposure
adjusted incidence rate (EAIR) per 100 patient-years of biological drug exposure.

Results: Uveitis was observed in 50 patients (21 women/29 men) out of 309 (16.2%) and ocular surface pathology
in 8 (2.7%). Demographic and clinical features in patients who developed ocular pathology and specifically uveitis
and those who did not are summarized in Table 1. Uveitis was acute in all cases, anterior (98%), unilateral
(72%), unilateral alternate (28%) and recurrent (70%). Ocular surface pathology was episcleritis (75%), scleritis
(12.5%) and corneal ulcer (12.5%). Patients with uveitis had a greater frequency of positive HLA-B27 (88% p<
0.001) and severe sacroilitis (56% p=0.03) than patients without uveitis. Activity indexes (BASDAI, ASDAS) were
similar regardless ocular involvement. Biological DMARDs were used in 24 (48%) patients with uveitis; 22(44%) of
them received anti-TNFα monoclonal antibodies, etanercept (ETN) 4 (2%), secukinumab (SECU) 12 (24%) and JAK
inhibitors (JAKi) 7 (14%).

The EAIR of uveitis before treatment with sulfasalazine (SLZ) was 13.06 episodes/100 patients-year, with monoclonal anti-
TNFα developed 1.76 episodes/100 patients-year, with SECU 1.35 episodes/100 patients/year and with JAKi 6.97 epi-
sodes/100 patients/year. After treatment, patients treated with SLZ, monoclonal anti-TNFα and JAKi developed 4.15,
1.47 and 2.35 episodes/100 patients/years, respectively, while in those treated with SECU was 3.15 episodes/100
patients/year.

Conclusion: Uveitis was observed in 16.2% of axSpA, while ocular pathology surface in 2.7%. Most patients with uveitis
had positive HLA-B27 and severe sacroilitis in x-ray was more frequent. The most frequent pattern of uveitis observed in
axSpA was acute, anterior and unilateral. The uveitis exposure adjusted incidence rate decreased with SLZ, antiTNFαmono-
clonal antibodies and JAKi and increased with SECU.

Disclosure: L. Martin-Sierra: None; L. Sanchez Bilbao: None; J. Rueda Gotor: None; V. Calvo-Rio: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6; A. Egea-Fuentes: None; A. Herrero-Morant: None; I. Gonzalez-
Mazon: None; J. Muñoz-Rodriguez: None;R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos,
6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Figure 1. Uveitis exposure adjusted incidence rate before and after biological therapy
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Abstract Number: 1462

Comparison of On-Label Treatment Persistence in Real-World Patients
with Psoriatic Arthritis Receiving Guselkumab versus Subcutaneous IL-
17A Inhibitors

Philip Mease1, Ruizhi Zhao2, Shannon Ferrante3, Natalie J. Shiff4, Pavithra Srinivas5, Soumya Chakravarty6 and Jessica A
Walsh7, 1Swedish Medical Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle,
WA, 2Janssen Scientific Affairs, LLC, Titusville, NJ, 3Janssen Scientific Affairs, LLC, Horsham, PA, 4Janssen Scientific Affairs,
LLC / University of Saskatchewan, Adjunct, Community Health and Epidemiology, Horsham, PA, 5Janssen Scientific
Affairs LLC, Horsham, PA, 6Janssen Scientific Affairs, LLC, Horsham/ Drexel University College of Medicine, Philadelphia,
Horsham, PA, 7Division of Rheumatology, Salt Lake City Veterans Affairs Health and University of Utah Health, Salt Lake
City, UT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Guselkumab, a fully human IL-23p19-subunit inhibitor, has demonstrated significant and durable
efficacy and high rates of patient retention in randomized controlled trials of adults with active psoriatic arthritis (PsA).1,2 A
recent analysis of US health plan claims data showed persistence of on-label guselkumab (i.e., following US FDA-approved
dosing of 100 mg administered by subcutaneous [SC] injection at Week [W] 0, W4, and every 8 weeks) at 12 months to be
�3x that of a first SC tumor necrosis factor inhibitor (TNFi).3 Evidence in real-world adults with active PsA is also needed to
compare on-label treatment persistence between patients who initiate guselkumab vs a first SC IL-17A inhibitor (IL-17Ai).
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Methods: Biologic-naïve and biologic-experienced adults with active PsA, defined by ≥2 claims with a PsA diagnosis (ICD-
10-CM L40.5x) ≥30 days apart within 12 consecutive months before or on the index date (the first claim/start of treatment),
and ≥1 claim for guselkumab or first SC IL-17Ai (ixekizumab or secukinumab) between July 14, 2020 and June 30, 2022
were identified in IQVIA PharMetrics® Plus. Selected patients also had ≥12 months of continuous enrollment and no claim
for a potentially confounding rheumatic disease within 12 months preceding the index date (Figure 1). Baseline patient char-
acteristics were balanced between the guselkumab and SC IL-17Ai cohorts using propensity score (standardized mortality
ratio [SMR]) weighting. On-label persistence (absence of discontinuation or dose escalation/reduction relative to FDA pre-
scribing information) was described and compared using Kaplan-Meier survival analysis and Cox proportional hazard mod-
els in the weighted treatment cohorts.

Results: The guselkumab and SC IL-17Ai cohorts included 910 (mean age 50 years, 60% female) and 2,743 (50 years, 58%
female) patients, respectively. After weighting, baseline characteristics were well-balanced, with mean follow-up of
13.5-13.7 months and 52% of patients across cohorts having received biologics in the previous 12 months. Respective
rates of treatment persistence at 3, 6, 9, and 12 months were 90%, 80%, 71%, and 67% for guselkumab vs 81%, 67%,
57%, and 50% for SC IL-17Ai (overall log-rank p< 0.001). Patients in the guselkumab cohort were significantly more likely
than those in the SC IL-17Ai cohort to remain persistent on treatment at each timepoint assessed, with increasing hazard
ratios (HRs) from 3 to 12 (HR=1.85; p< 0.001) months (Figure 2). Median time to discontinuation was not reached for
guselkumab and was 12.3 months for SC IL-17Ai.

Conclusion: In this real-world study employing primarily commercial US health plan claims data to assess on-label treat-
ment persistence in patients with PsA, guselkumab was associated with a significantly greater (nearly 2x) likelihood of persis-
tence at 12 months compared with an initial SC IL-17Ai.

References:

1. Ritchlin CT. RMD Open. 2021; 7:e001457.
2. McInnes IB. Arthritis Rheumatol. 2022; 74: 475-85.
3. Walsh J. Comparison of On-label Treatment Persistence in Real-world Patents With PsA Receiving Guselkumab
Versus Subcutaneous TNF Inhibitors. Poster presented at: CCR-W 2023; San Diego, CA.
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Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; R. Zhao: Janssen, 12, For-
mer employee of Janssen, Johnson & Johnson, 11; S. Ferrante: Janssen, 3, Johnson & Johnson, 11; N. Shiff: AbbVie,
11, Childhood Arthritis and Rheumatology Research Alliance, 12, received salary support, within the past 3 years, Gil-
ead, 11, Iovance, 11, Janssen Scientific Affairs, LLC, 3, Jazz, 11, Johnson & Johnson, 11, Novavax, 11, Novo-Nordisk,
11, Pfizer, 11, Viatris, 11; P. Srinivas: Janssen, 3, Johnson & Johnson, 11; S. Chakravarty: Janssen, 3, Johnson &
Johnson, 11; J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5,
UCB Pharma, 2, 5.

Abstract Number: 1463

Investigation of the Cardiometabolic-related Mechanism of Action of
Apremilast Through Plasma Proteomics Profiling of Patients with
Psoriasis or Psoriatic Arthritis from Three Phase 3 Studies

A. Francesca Setiadi1, Maggie Burhans2, Xuguang Hu2, Stephen Colgan3, Kim Notari2, Marcia C. Teixeira dos Santos2,
Apostolos Kontzias2, Sue Cheng2 and Nehal Mehta4, 1Amgen Inc., South San Francisco, CA, 2Amgen Inc., Thousand Oaks,
CA, 3Amgen, Halton Hills, ON, Canada, 4The George Washington University School of Medicine, Washington, DC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriasis (PsO) and psoriatic arthritis (PsA) are associated with higher rates of obesity and cardio-
metabolic complications. Apremilast (APR) is an inhibitor of phosphodiesterase 4, which plays an important role in inflamma-
tion, lipolysis, and insulin signaling. APR treatment has been associated with weight loss and improvements in

CFB, change from baseline.
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cardiometabolic and inflammatory biomarkers in clinical and real-world evidence studies. It is not known how APR mediates
these effects. This meta-analysis aimed to identify proteins that are differentially expressed in plasma from APR- compared
with placebo (PBO)-treated patients and to further investigate potential pathways impacted by APR.

Methods: Plasma samples from 3 clinical trials (PALACE-1 [NCT01172938], active PsA; ADVANCE [NCT03721172], mild
to moderate plaque PsO; DISCREET [NCT03777436], moderate to severe genital PsO) were analyzed. Only patients treated
with the 30 mg BID dose of APR were included. SomaScan assay v4.1 was used to measure �7000 protein analytes. Log-
transformed change from baseline at Week 16 (W16) was calculated and differentially expressed proteins from APR- relative
to PBO-treated patients were identified using two-sample t-test without adjusting for disease subtype. Multiple testing was

Darker blue indicates stronger inhibition. Darker orange indicates stronger activation. The dashed line indicates FDR cutoff of 0.05. FDR - False
Discovery Rate, a multiple testing adjusted p-value using the Benjamini-Horchberg method. ARE, AU-rich elements; BAG, Bcl-2 associated atha-
nogene; CLEAR, Coordinated Lysosomal Expression and Regulation; EGR, early growth response; EIF2AK4, eukaryotic translation initiation factor
2 alpha kinase 4; FAK, focal adhesion kinase; HIV, human immunodeficiency virus; IGF, insulin-like growth factor; IGFBP, IGF-binding proteins;
L1CAM, L1 cell adhesion molecule; SOX10, SRY-box transcription factor 10; SRP, signal recognition particle; TCF, T-cell factor; Th, T helper;
TGF, transforming growth factor; TNF, tumor necrosis factor.
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corrected using the false discovery rate (FDR) approach with significance set at an FDR< 0.05. Analyses were performed for
all patients and for a subgroup of patients with BMI ≥25 kg/m2 (overweight or obese). We also assessed the effect of APR on
15 SomaSignal® tests for cardiometabolic phenotypes and disease risk.

Results:We analyzed plasma from 268 APR and 219 PBO patients. Baseline parameters were balanced between APR and
PBO arms. Relative to PBO, APR treatment resulted in 269 differentially expressed proteins at W16 in the overall population
and 504 in the overweight/obese subgroup (Figure 1). APR modulated many metabolic-related proteins, including several
involved in lipoprotein metabolism, regulation of food intake, and mitochondrial function. APR upregulated several
metabolic-related pathways such as CLEAR signaling and pyridoxal 50-phosphate salvage pathways (Figure 2). Consistent
with our current understanding of its known mechanism of action, APR treatment inhibited multiple inflammatory and
immune response-related proteins and pathways. Six cardiometabolic phenotypes and disease risks were significantly dif-
ferent between APR and PBO in overweight/obese patients (Table 1).

Conclusion: This meta-analysis is the first to investigate changes in protein expression after APR treatment at the broad
molecular level to capture potential mechanisms by which APR mediates its cardiometabolic effects. In line with observa-
tions of weight loss and changes in other cardiometabolic parameters in previous studies, our findings show that APR mod-
ulated many metabolic-related proteins, pathways, metabolic phenotypes, and disease risks.

Disclosure: A. Setiadi: Amgen, 3, 11; M. Burhans: Amgen, 3, 11; X. Hu: Amgen, 3; S. Colgan: Amgen, 3, 11;
K. Notari: Amgen, 3, 11; M. Teixeira dos Santos: Amgen, 3, 11; A. Kontzias: Amgen, 3, 11; S. Cheng: Amgen,
3, 11; N. Mehta: AbbVie/Abbott, 12, Investigator, Amgen, 2, Celgene, 12, Investigator, Eli Lilly, 2, Janssen, 12, Investi-
gator, Leo Pharm, 2, Novartis, 12, Investigator.

Abstract Number: 1464

Guselkumab and IL-17 Inhibitors Show Comparable Treatment
Persistence and Effectiveness in Psoriatic Arthritis: 6-month Interim
Results of the PsABIOnd Observational Cohort Study

Laure Gossec1, Mohamed Sharaf2, Xenofon Baraliakos3, Mitsumasa Kishimoto4, Ennio Lubrano5, Proton Rahman6,
Emmanouil Rampakakis7, L�aszl�o Köleséri8, Minni Koivunen9, Frederic Lavie10, Enrique R. Soriano11, Ruben Queiro
Silva12, Frank Behrens13 and Stefan Siebert14, 1Sorbonne Université, Paris, France, 2Johnson & Johnson, Middle East FZ
LLC, Dubai, UAE, Dubai, United Arab Emirates, 3Rheumazentrum Ruhrgebiet Herne, and Ruhr-University Bochum,
Bochum, Germany, 4Department of Nephrology and Rheumatology, Kyorin University School of Medicine, Tokyo, Japan,
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5Vincenzo Tiberio Department of Medicine and Health Sciences, University of Molise, Campobasso, Italy, 6Memorial
University of Newfoundland, Faculty of Medicine, Division of Rheumatology, St. John’s, Canada, 7McGill University,
Department of Pediatrics / Scientific Affairs, JSS Medical Research Inc., Montreal, QC, Canada, 8Data Sciences Staffing
Solutions, IQVIA, Inc, Budapest, Hungary, 9Janssen Cilag Oy, Espoo, Finland, Espoo, Finland, 10Janssen Cilag Global
Medical Affairs, Immunology Global Medical Affairs, Issy les Moulineaux, France, 11Hospital Italiano de Buenos Aires,
Buenos Aires, Argentina, 12Rheumatology Division, Hospital Universitario Central de Asturias, Oviedo University School
of Medicine, Oviedo, Spain, 13University Hospital Goethe University Frankfurt and Fraunhofer Institute for Translational
Medicine and Pharmacology ITMP, Frankfurt, Germany, 14School of Infection and Immunity, College of Medical,
Veterinary and Life Sciences, University of Glasgow, Glasgow, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Many drugs are available in PsA and have demonstrated efficacy in randomized controlled trials
(RCTs); however, real-world long-term data of drugs are scarce. PsABIOnd is a large, ongoing, global observational study
in PsA. The aim of this interim analysis of the first ≥600 participants (pts) enrolled out of 1300 planned pts in PsABIOnd
was to assess treatment persistence and achievement of clinical PsA outcomes at 6 months (M).

Methods: PsABIOnd (NCT05049798) is an ongoing observational study in PsA pts starting guselkumab (GUS) or IL-17
inhibitors (i) as 1st-to-4th line of biologic therapy (monotherapy or in combination with other agents) per standard of care.
The primary outcome is treatment persistence at 36M [1]. In this interim analysis, the subset of pts enrolled in the PsABIOnd
study who had an assessment at the 6M visit (+/-3M) were analysed according to their initial treatment, regardless of later
switches. Persistence on treatment (i.e., no stop or switch) was assessed over 6M by treatment line via the Kaplan-Meier
estimator function. Propensity score (PS) analysis was used to evaluate hazard ratio of stopping or switching GUS vs IL-
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17i prior to the 6M visit, adjusting for baseline (BL) variable imbalances across cohorts. Effectiveness was assessed at the
6M visit (descriptive unadjusted reports) by treatment line and included rates of achievement of Low Disease Activity
(LDA)/remission (REM) by clinical Disease Activity Index for PsA (cDAPSA) and DAPSA (among pts with polyarticular PsA
at BL), minimal disease activity (MDA; among non-MDA achievers at BL), psoriasis body surface area (BSA)< 3% (among
pts with BSA≥3% at BL), and resolution of enthesitis by Leeds Enthesitis Index (LEI; among pts with LEI≥1 at BL) and dac-
tylitis (among pts with dactylitis at BL).

Results: As of 08-Jan-2024 (cutoff date), a total of 360 and 326 pts receiving GUS or IL-17i, respectively, as their initial treat-
ment had follow-up data at the 6M visit: mean (GUS/IL-17i) age at BL was 52.0/53.6 years, and 63.1%/63.8% pts had pre-
viously received ≥1 targeted drug. The persistence on treatment at the 6M visit was high in both cohorts, with 339/360
(94.2%) GUS pts and 304/326 (93.3%) IL-17i pts remaining on their initial treatment line (PS-adjusted hazard ratio of GUS
vs IL-17i stop/switch [95% confidence interval (CI)]: 0.87 [0.47-1.61]; Fig 1). Reasons for initial treatment line discontinuation
were comparable between groups. Treatment effectiveness was similar for GUS vs IL-17i at the 6M visit (Fig 2), with similar
rates (95% CI) of pts achieving cDAPSA LDA/REM (39.7% [32.3-47.3] vs 34.3% [27.3-41.7]); DAPSA LDA/REM (38.0%
[30.0-46.5] vs 38.9% [31.1-47.2]); BSA< 3% (34.9% [29.7-40.1] vs 31.5% [26.1-36.9]); MDA (24.0% [19.4-29.0] vs
28.6% [23.4-34.2]); LEI resolution (45.1% [37.6-52.8] vs 48.5% [40.8-56.3]); and dactylitis resolution (60.3% [47.2-72.4]
vs 65.6% [52.7-77.1]).

Conclusion: PsA pts had similar persistence on treatment with GUS or IL17i, and comparable rates of effectiveness across
various PsA domains at 6M. These results provide additional information on real-world effectiveness and support efficacy
data from RCTs.
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Background/Purpose: Oligoarticular psoriatic arthritis (PsA, ≤4 joints affected) is common but understudied, as most clin-
ical trials enroll patients (pts) with ≥3 swollen and tender joints. FOREMOST (NCT03747939) is the first phase 4, multicenter,
randomized, placebo (PBO)-controlled trial to demonstrate efficacy of apremilast (APR) in pts with early oligoarticular PsA
and investigate clinical outcomes in this pt population. The PsA Impact of Disease (PsAID-12) Questionnaire, a 12-item pt-
reported outcome measure with recently described cutoff values, can be used to understand the burden of PsA from the
pt’s perspective. Here, we evaluate the efficacy of APR on the impact of disease, as measured by PsAID-12 total score in
pts with early oligoarticular PsA.

Methods: FOREMOST included pts with early PsA (duration ≤5 years) and limited joint involvement ( >1 but ≤4 swollen and
>1 but ≤4 tender joint count, 66–68 joints assessed). Pts were randomized 2:1 to APR (30 mg twice daily) or PBO for 24 wks
(early escape at Wk 16), followed by an extension phase in which all pts received APR through Wk 48. Change in PsAID-12
from baseline was calculated at Wks 16 and 48 in both groups. Percentage of pts achieving a Patient Acceptable Symptom
State (PASS) according to PsAID-12 (PsAID-12 ≤4) through Wk 48 was assessed in pts not in PASS (PsAID-12 >4) at base-
line. We also assessed the percentages of pts reaching PsAID-defined remission or low disease activity (REM/LDA: PsAID-
12 ≤1.95) and remission (REM: PsAID-12 ≤1.15) through Wk 48 in pts not in REM/LDA (PsAID-12 >1.95) and REM (PsAID-
12 >1.15) at baseline1. Data are as observed.

Results: In 308 randomized pts (APR: n=203; PBO: n=105), mean (standard deviation [SD]) PsA duration at baseline was
10 (10.18) months and mean (SD) PsAID-12 was 4.72 (2.09). At Wk 16, mean (SD) change in PsAID-12 from baseline
was −1.51 (1.9) in APR and −0.44 (1.9) in PBO; during the extension phase, pts continuing APR (APR/APR) and pts who
switched from PBO to APR (PBO/APR) improved through Wk 48 (−1.63 [2.1] and −1.59 [1.8], respectively). At Wk
16, 53.4% (62/116) of pts not in PsAID-12 PASS at baseline achieved PsAID-12 PASS with APR compared with 25.9%
(14/54) with PBO (Figure 1A). At Wk 16, 31.2% (48/154) of pts not in PsAID-REM/LDA at baseline reached the treatment
goal of PsAID-REM/LDA with APR compared with 13.2% (10/76) with PBO (Figure 1B), and 19.3% (31/161) of pts not in

Percentage of Patients Achieving PsAID-12 PASS (≤4) or Reaching Treatment Goal of PsAID REM/LDA (≤1.95) or PsAID REM (≤1.15) Through
Week 48
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PsAID-REM at baseline achieved PsAID-REM with APR vs 7.4% (6/81) with PBO (Figure 1C). Through Wk 48, the
APR/APR and PBO/APR groups maintained achievement of or improved in PsAID-12 PASS, REM/LDA, and REM
(Figure 1).

Conclusion: Greater percentages of pts with oligoarticular PsA receiving APR achieved the acceptable symptom state,
symptom-based low disease activity, or symptom based-remission at Wk 16 compared with PBO; this was maintained
through Wk 48. These results demonstrate the efficacy of APR on reducing the burden of oligoarticular PsA disease from
the pt’s perspective. These results might inform shared decision-making for pts with early PsA.
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Background/Purpose:Most clinical trials of Psoriatic Arthritis (PsA) exclude patients with early oligoarticular (oligo) disease
and there is limited evidence to drive treatment decisions in this setting. We report 48-week (wk) efficacy and safety of apre-
milast (APR) vs placebo (PBO) in patients with early oligo PsA.

Methods: FOREMOST (NCT03747939), a multicenter, randomized, double-blind, PBO-controlled trial (RCT), included
patients with early PsA (duration ≤5 years) and limited joint involvement ( >1–≤4 swollen and >1–≤4 tender joint count
[SJC and TJC]; 66–68 joints assessed; affected joints defined as sentinel). Patients were randomized 2:1 to APR (30 mg
BID) or PBO for 24 wks (early escape at Wk 16), followed by an extension phase in which all patients received APR through
Wk 48 (APR/APR or PBO/APR). Primary endpoint was modified minimal disease activity (MDA-Joints) in sentinel joints at Wk
16 (SJC ≤1, TJC ≤1, and 3 of the following: psoriasis Body Surface Area ≤3%, Health Assessment Questionnaire–Disability
Index (HAQ–DI) ≤0.5, patient global visual analogue scale [VAS; 0-100] ≤20, patient pain VAS ≤15, Leeds Enthesitis Index
≤11). Post hoc analysis assessed (original) MDA1 (cut off: 5/7 MDA domains), mean SJC and TJC, and change in SJC/TJC
over 48 wks (all joints). Exploratory outcomes (extension phase; data as observed) included MDA-Joints, clinical Disease
Activity Index for PsA (cDAPSA) remission (REM ≤4) or low disease activity (LDA >4-≤13), PsA Impact of Disease 12-item
questionnaire (PsAID-12) ≤4 and HAQ-DI ≤0.5 over 48 wks.

SJC and TJC over 48 wees in all joints, and Proportion of patients who switched to active joint count >4 among patients with ≤4 active joints at
baseline
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Results: In 308 randomized patients (apremilast: n=203, placebo: n=105; mean PsA duration, 9.9 months; baseline
csDMARD use, 39.9%; mean SJC, 2.6; mean TJC, 3.2; mean HAQ-DI, 1.0), significantly more patients achieved MDA-
Joints (primary outcome) at Wk 16 with APR vs PBO (33.9% vs 16.0%; p=0.0008)2 and MDA at Wk 16 (38.1% vs 21.0%;
[nominal] p=0.0023; non-responder/multiple imputation; sentinel joints). Among patients who received ≥1 dose of APR,
46.2% of those in APR/APR and 50% in PBO/APR achieved MDA (all joints) at Wk 48. During the PBO-controlled phase,
mean SJC and TJC improved in the APR group and worsened in the PBO group; further improvements were observed with
APR through Wk 48 (Figure 1A-B). In patients with 2-4 sentinel joints in the PBO group, 34.6% progressed to joint count
>4 at Wk 16; sustained treatment benefit was observed when these patients switched to APR, with fewer patients moving
to a joint count >4 (Figure 1C). Improvements in other clinical and patient-reported outcomes observed at Wk 16 were sus-
tained at Wk 48 with APR (Table 1), with no new safety signals.

Conclusion: In patients with early oligo PsA, APR treatment led to early improvements in clinical and patient-reported out-
comes, including the treatment goal of MDA. These benefits were sustained and further improved over 48 wks with no
new safety signals. To our knowledge, this is the first evidence from an RCT that can inform treatment decisions in patients
with early oligo PsA.
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Clinical and patient-reported outcomes at weeks 16 and 48
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Background/Purpose: The phase 3 KEEPsAKE 1 and KEEPsAKE 2 randomized double-blind clinical trials demonstrate
that risankizumab (RZB) provides a high level of durable improvement in musculoskeletal (MSK) as well as dermatological
manifestations and has a favorable safety profile in psoriatic disease. This post hoc analysis evaluates the median time to first
achievement of clinically meaningful MSK efficacy responses and patient reported outcomes (PROs) in patients with active
PsA who are treated with RZB.

Methods: The KEEPsAKE 1 (NCT03675308) and KEEPsAKE 2 (NCT03671148) phase 3 trials enrolled patients ≥ 18 years
old with active PsA who responded inadequately or were intolerant to ≥ 1 conventional synthetic DMARD (csDMARD), and
patients with previous inadequate response or intolerance to 1 or 2 biological therapies (Bio-IR) and/or ≥ 1 csDMARD,
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respectively. Patients were randomized at baseline (BL) to receive either RZB 150mg or placebo (PBO). At week 24, patients
receiving PBO were switched to RZB 150 mg (PBO/RZB). This post hoc analysis included the pooled population of bio-
naïve patients from the KEEPsAKE 1 and 2 trials who received continuous RZB 150 mg starting at BL. 11 outcomes related
to MSK efficacy responses and PROs were evaluated: ≥ 20% improvement in tender joint count (TJC), ≥ 50% improvement
in TJC, ≥ 20% improvement in swollen joint count (SJC), ≥ 50% improvement in SJC, minimum clinically important difference
(MCID) in pain (≥ 10 point decrease on the 0-100 visual analogue scale, VAS), 30% improvement in pain, MCID in FACIT -
Fatigue (≥ 4 point increase), MCID in HAQ-DI (≥. 35 point decrease), MCID in Patient Global Assessment of Disease Activity,
PtGA (≥ 10 point decrease), MCID in SF-36 mental component summary, SF-36 MCS (≥ 2.5 point increase), MCID in SF-36
physical component summary, SF-36 PCS (≥ 2.5 point increase). The median and 25th percentiles of time to first achieve-
ment of efficacy outcomes were calculated using Kaplan-Meier estimates at week 52; patients who did not achieve the out-
comes by week 52 were censored at their last visit by the cutoff date.

Results: A total of 598 bio-naïve patients from the KEEPsAKE 1 and 2 trials were included in the pooled analysis, with a high
number of responders across the assessed outcomes (Table 1). The median time to first achieve ≥ 20% improvement in
TJC and SJC was 35 and 30 days, respectively. Median time to first achieve ≥ 50% improvement in TJC and SJC was
79 and 57 days, respectively. Median time to first achieve ≥ 30% improvement in pain was 69 days and to first achieve MCID
in pain was 55 days. Median time to first achieve MCID in PtGA, HAQ-DI, SF-36 PCS, SF-36 MCS, and FACIT-F was 53, 64,
88, 93, and 93 days, respectively (Table 1). For patients who first achieved 20% improvement in TJC/SJC, and MCID in
HAQ-DI/pain by the median time taken for each initial response, BL characteristics were consistent with the overall bio-naïve
population.

Conclusion: This post hoc analysis of the median time to first response in key MSK responses and PROs demonstrates
early median time to clinically meaningful efficacy for patients with PsA treated with RZB, with related improvement in quality
of life.

Table 1. Time to First Response for Musculoskeletal and Patient Reported Outcomes in Bio-Naïve Patients From the KEEPsAKE 1 and 2 Trials
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Disclosure: W. Tillett: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5,
6, GlaxoSmithKlein(GSK), 2, 5, 6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ono Pharma, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 5, 6; S. Rednic: AbbVie, 2, 6, AstraZeneca, 2, 6, Eli Lilly, 2, 6, Novartis, 2, 6, Pfizer, 6, UCB, 6; K. Mizelle:
AbbVie, 2, 6, Amgen, 6, Boehringer-Ingelheim, 2, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Pfizer, 6, UCB,
2; C. Ritchlin: AbbVie, 2, Amgen, 2, Bristol-Myers Squibb, 2, Janssen, 2, 5, Lilly, 2, MoonLake Immunotherapeutics,
2, Novartis, 2, 5, Solarea, 2, UCB, 2; S. Khattri: AbbVie, 6, Acelyrin, 5, Argenx, 1, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
1, 6, Incyte, 5, Janssen, 1, 6, Leo Pharma, 5, Novartis, 1, 5, Pfizer, 5, 6, Regeneron, 1, 6, Sanofi, 1, 6, UCB, 1, 6; L. Shi:
AbbVie, 3, 11; B. Bialik: AbbVie, 3, 11; T. Iyile: AbbVie, 3, 11; A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen,
2, MoonLake Immunotherapeutics, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB, 2, 5.

Abstract Number: 1468

Efficacy of bDMARDs in Early versus Established Disease in Axial
Spondyloarthritis: A Meta-Analysis of Randomized Trials

Diego Benavent1, Victoria Navarro Comp�an2, Dafne Capelusnik3 and Sofia Ramiro4, 1Rheumatology Department,
Hospital Universitari de Bellvitge, Barcelona, Spain, CAMBRILS, Spain, 2La Paz University Hospital, Hospital La Paz
Institute for Health Research (IdiPAZ), Madrid, Spain, 3Tel Aviv Sourasky Medical Center, Ramat Gan, Israel, 4Leiden
University Medical Center, Bunde, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The ASAS consensus definition of ‘early axial spondyloarthritis (axSpA)’ (axial symptoms ≤ 2 years)
was expert-based given the scarcity of evidence1. We conducted a meta-analysis of all placebo-randomised controlled trials
(RCTs) of approved bDMARDs and tsDMARDs in patients with axSpA, with the aim of investigating the influence of symp-
tom duration on treatment response.

Methods: AxSpA RCTs involving adult axSpA patients treated with b/tsDMARDs compared to placebo were identified from
systematic literature reviews informing the ASAS-EULAR management recommendations2. Vivli, ClinicalStudyDataRequest
and Engagezone data-sharing platforms were used to access and analyse the individual studies. Patients were categorized
based on symptom duration into early or established disease, requiring ≥ 20% of patients in each category for eligibility. The
primary outcome was ASAS40 response, with secondary outcomes including ASAS and ASDAS outcomes, at the time of
the primary endpoint. For each trial, treatment effects of b/tsDMARDs vs PBO were assessed through relative risks
(RR) and RR ratios (RRR), defined according to the different symptom duration thresholds. Subsequently, a meta-analysis
was conducted across all included RCTs, using random effects.

Results: In total 11 RCTs fulfilled the eligibility criteria and could be included, involving 3,272 patients with axSpA; 7 of these
studies were eligible for the analysis of the primary endpoint for having ASAS40 response available. Among the included
studies there were four studies with golimumab, two with certolizumab and secukinumab each, and one with adalimumab,
etanercept and ixekizumab each- no studies with tsDMARDs were included. Mean (SD) age of patients was 37.9 (11.6)
years, mean symptom duration 9.3 (9.2) years and 59% were male. Figure 1 shows the pooled RRR of bDMARDs vs
PBO in early vs established disease for different outcomes and according to different symptom duration thresholds. Only
1 study was eligible for the 1-year cutoff and therefore pooled outcomes could not be assessed. With the 2-year threshold,
the RR for the ASAS40 at the timing of the primary endpoint (weeks 12-16) with bDMARD vs PBO was not different in
patients with early disease (RR 2.04 [1.48–2.84]) as compared with established disease (RR 2.28 [1.65–3.15]). None of
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the individual studies yielded a significant RRR for ASAS40 for early versus established disease (Figure 2). The pooled
ASAS40 RRR for the 2-year threshold was 0.88 [0.62-1.24]). With the 3-year threshold, the RRR for ASAS40 was 1.14
[0.75-1.75]), with 4-years 1.11 [0.80-1.54]) and with 5-years, 1.08 [0.78-1.49]). None of the remaining outcomes yielded a
significant RRR for early vs established disease according to different thresholds.

Conclusion: In this meta-analysis of RCTs, no significant difference has been found in the effect of bDMARDs vs PBO in
early compared to established axSpA, defined according to several thresholds of symptom duration (between 2 and
5 years). Treating patients earlier or later in the disease course translates into the achievement of comparable short-term clin-
ical outcomes.

Table 1. Pooled relative risk ratio of bDMARDs vs PBO in early vs established disease for primary and secondary outcomes
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1. Navarro-Comp�an V et al. Ann Rheum Dis. 2023;ard-2023-224232.
2. Webers C et al. Ann Rheum Dis.2023;82(1):130-141.

Disclosure: D. Benavent: Bristol-Myers Squibb(BMS), 1, Eli Lilly, 6, Janssen, 6, Savana Research, 12, Part-time work,
UCB, 6; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Gala-
pagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6; D. Capelusnik: None;
S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer,
1, 2, 5, 6, UCB, 1, 2, 5, 6.

Abstract Number: 1469

Manhattan Study: Observational, Ambispective Study to Describe
Persistence and Effectiveness of a Second-line Guselkumab or TNF
Inhibitors After First-line TNF Inhibitors for the Treatment of Active
Psoriatic Arthritis in Spain

María Rocío Gonz�alez Molina1, C Marín Huertas2, B Joven-Ib�añez3, L de Prado4, Lourdes Mateo5, M Llanes G�omez6, A
Hern�andez del Río7, EA Blanco-Morales8, J Malavé Calzada9, Meritxell Sallés Lizarzaburu10, Inmaculada Ros-Vilamaj�o11,
Martina Steiner12, EVELIN CERVANTES PEREZ13, Vanesa Hern�andez-Hern�andez14, S Castro Oreiro15, ANA
URRUTICOECHEA16, L Orpinell Palacio17, J Campos Esteban18, Raúl Veroz Gonz�alez19, O Camacho Alc�azar20, MPMoreno-
Gil21, A Arag�on Díez22, MJ Moreno-Ramos23, FJ Maceiras Pan24, S Díaz-Castroverde25, Santiago Muñoz Fern�andez26, JA
Pinto Tasende27 and J Ramírez García28, 1Hospital Reina Sofía, Murcia, Murcia, Spain, 2Hospital Infanta Leonor, Madrid,
Madrid, Spain, 3Hospital Universitario 12 de Octubre, Madrid, Madrid, Spain, 4Hospital de Mollet, Mollet del Vallès,
Barcelona, Catalonia, Spain, 5H Germans Trias i Pujol, Barcelona, Spain, 6Hospital Juan Ram�on Jiménez, Huelva,
Andalucia, Spain, 7Hospital Naval, Ferrol, A Coruña, Galicia, Spain, 8Hospital Virgen del Rocío, Sevilla, Andalucia, Spain,
9Hospital Virgen del Puerto, Plasencia, C�aceres, Extremadura, Spain, 10Althaia Xarxa Assistencial Universitària Manresa,
Manresa, Catalonia, Spain, 11Hospital Universitari Son Llàtzer, Palma deMallorca, Islas Baleares, Spain, 12Department of
Rheumatology. Hospital Universitario Infanta Sofía., Madrid, Spain, 13Complejo Hospitalario Universitario de
Pontevedra, Pontevedra, Galicia, Spain, 14Hospital Universitario de Canarias, San Cristobal de La Laguna, Canarias,
Spain, 15Hospital Sant Joan XXIII, Tarragona, Catalonia, Spain, 16Hospital Universitario Son Espases, Palma de Mallorca,

Figure 1. Relative risk ratio for ASAS40 at the timing of the primary endpoint for the bDMARD treatment vs placebo effect in patients with axSpA
with early versus established disease, defined based on the 2-year symptom duration threshold
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Islas Baleares, Spain, 17Hospital Sagrat Cor, Barcelona, Spain, 18Hospital Universitario Puerta de Hierro Majadahonda,
Madrid, Spain, 19Hospital Mérida, Badajoz, Spain, 20Hospital Sant Joan Despí Moisès Broggi, Sant Joan Despí, Barcelona,
Catalonia, Spain, 21Hospital San Pedro de Alc�antara, C�aceres, Extremadura, Spain, 22Hospital Universitario de Getafe,
Getafe, Madrid, Madrid, Spain, 23Hospital Virgen de Arrixaca, Murcia, Murcia, Spain, 24Hospital de Meixoeiro,
Pontevedra, Galicia, Spain, 25Johnson&Johnson Innovative Medicine, Madrid, Madrid, Spain, 26Hospital Universitario
Infanta Sofía. Universidad Europea de Madrid, Madrid, Spain, 27Complejo Hospitalario Universitario, A Coruña, Spain,
28Hospital Clínic, Barcelona, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: PsA is a complex inflammatory condition affecting both the skin and musculoskeletal system. Clin-
ical guidelines recommend biological therapies after conventional synthetic DMARDs (csDMARDs) inadequate response or
intolerance. However, limited information has been published about biological therapies sequencing in clinical practice in
terms of effectiveness and survival. Manhattan study aims to describe the effectiveness of guselkumab (GUS) or a
second-line TNF inhibitor (TNFi) after receiving a first-line TNFi.
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Methods:Manhattan (CNTO1959PSA4009) is an ongoing ambispective, observational cohort, study of patients with PsA in
34 hospitals in Spain. The study is evaluating effectiveness, persistence and tolerability of second-line GUS or TNFi patients
after receiving a first-line TNFi treatment. An interim analysis was performed 10 months after the inclusion of the first patient.
Sixty-nine participants (GUS n=36, TNFi n=33) had data available at week 12 and 56.5% (GUS n=25, TNFi n=14) at week
24, the maximum follow-up period in this analysis.

Results: Baseline clinical and demographic characteristics were described among all included patients for GUS and TNFi
group, respectively. The mean age at PsA diagnosis was 42.8 for both groups, similar mean BMI was described (27.6
kg/m2 GUS and 29.3 kg/m2 TNFi) with 55.6% and 45.5% of females in GUS and TNFi group, respectively. The predomi-
nance of PsA characteristics were described for GUS and TNFi respectively: polyarticular PsA (63.9%, 78.1%); oligoarticular
PsA (30.6%, 21.2%); mean Tender Joint Count (TJC) (5.7, 4.8); mean Swollen Joint Count (SJC) (3.5, 2.9); enthesitis
(25.0%, 34.4%); dactylitis (19.4%, 12.5%); nail psoriasis (38.9%, 36.4%) and active psoriasis (66.7%, 45.5%). Concomitant
csDMARDs at second-line were used in 38.9% of GUS patients and 51.5% of TNFi patients.

The percentage of patients with Disease Activity in Psoriatic Arthritis (DAPSA) Low Disease Activity (LDA) (≤ 14) increased
over the time in both groups. After 24 weeks, 77.8% GUS patients and 69.2% TNFi patients were in DAPSA LDA
(Figure 1). Accordingly, number of TJC and SJC were decreased over the time in both groups (Figure 2). Despite the base-
line mean Body Surface Area (BSA) of 5.5% for GUS patients (Figure 3), 86.2% of patients had BSA ≤ 3% at week 12.

After 24 weeks, 95.7% of patients were still treated with GUS (1 patient suspended for patient desire) and 78.3% with TNFi
(3 patient suspended due to adverse events and 1 due to primary failure).

One adverse drug reaction (ADR) was reported for GUS patients (headache) and four for TNFi patients (upper respiratory
tract infection, syncope, alopecia, and skin reaction). No severe ADR was reported.

Conclusion: Among patients included in this interim analysis, DAPSA LDA was reached similarly after 24 weeks GUS or
TNFi treatment whereas the probability of persistence to treatment was slightly higher in the GUS group.

Disclosure: M. Gonz�alez Molina: None; C. Marín Huertas: None; B. Joven-Ib�añez: AbbVie/Abbott, 2, 6, Amgen,
6, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 5, 6, Janssen, 2, 6, Novartis, 2, 6, UCB, 6; L. de Prado: AstraZeneca,
6, Janssen, 12, collaborating researcher in a clinical trial; L. Mateo: None; M. Llanes G�omez: None; A. Hern�andez
del Río: None; E. Blanco-Morales: None; J. Malavé Calzada: None; M. Sallés Lizarzaburu: None; I. Ros-Vilamaj�o:
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None; M. Steiner: None; E. CERVANTES PEREZ: None; V. Hern�andez-Hern�andez: None; S. Castro Oreiro: None;
A. URRUTICOECHEA: AbbVie/Abbott, 6, Amgen, 6, Gal�apagos, 6, GlaxoSmithKlein(GSK), 1, Janssen, 6, Lilly,
6, Novartis, 1, UCB, 6; L. Orpinell Palacio: None; J. Campos Esteban: Janssen, 6; R. Veroz Gonz�alez: None;
O. Camacho Alc�azar: None; M. Moreno-Gil: None; A. Arag�on Díez: None; M. Moreno-Ramos: None; F. Maceiras
Pan: None; S. Díaz-Castroverde: Janssen, 3; S. Muñoz Fern�andez: AbbVie/Abbott, 1, 6, AstraZeneca,
5, GlaxoSmithKlein(GSK), 5, Janssen, 1, 2, 6, Novartis, 5, UCB, 6; J. Pinto Tasende: AbbVie/Abbott, 1, 6, Amgen,
1, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Janssen, 1, 6, Novartis, 1, 6; J. Ramírez García: None.

Abstract Number: 1470

Patients with Psoriatic Arthritis from a Phase 4 Head-to-Head Study
Stratified by Nail Involvement

Alen Zabotti1, Alexis Ogdie2, Masato Okada3, Rebecca Bolce4, Jeffrey Lisse5, Marcus Ngantcha5, mohamed taher5, Khai
Jing Ng6 and Dennis McGonagle7, 1Azienda Sanitaria Universitaria del Friuli Centrale, Udine, Udine, Italy, 2Department of
Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 3St. Luke’s International
Hospital, Tokyo, Japan, 4Eli Lilly and Company, Cincinnati, OH, 5Eli Lilly and Company, Indianapolis, IN, 6Eli Lilly and
Company, Madrid, Spain, 7National Institute for Health Research (NIHR) Leeds Biomedical Research Centre (BRC), Leeds
Teaching Hospitals, Leeds, UK, Leeds, England, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Nails are a challenging body area to treat in patients (pts) with psoriatic arthritis (PsA)1. Previous
research found that nail psoriasis is closely related to distal interphalangeal joint disease, and that greater proportion of
patients with complete resolution of both was achieved over 52 weeks (W) through targeting IL-17A with ixekizumab (IXE)
compared to TNF-α with adalimumab (ADA)2. In this analysis we sought to understand whether baseline (BL) nail involve-
ment is an important indicator of treatment response in pts with PsA from the SPIRIT H2H (NCT03151551) study.

Data are mean (±SD) unless otherwise stated. Without nail involvement is NAPSI=0; with nail involvement is NAPSI>0. Abbreviations: BL=baseline;
BMI=body mass index; DAPSA= Disease activity in psoriatic arthritis; MCS=mental component survey; m2=meters squared; NAPSI=Nail Psoria-
sis Severity Index; N=number of patients in overall population; n=number of patients in specified category; PsA=psoriatic arthritis; PASI=Psoriasis
Area Severity Index; PCS= physical component survey; SD=standard deviation; SF-36= Short Form (SF)-36 survey; SJC=swollen joint count;
TJC=tender joint count.
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Data are n (%) unless otherwise stated. Without nail involvement is NAPSI=0; with nail involvement is NAPSI>0. Abbreviations: DAPSA= Disease
activity in psoriatic arthritis; DLQI=Dermatology Life Quality Index; LDA=low disease activity; LSM=least squares mean; mBOCF=modified baseline
carried forward; MCS=mental component survey; MDA=minimal disease activity; N=number of patients in overall population; n=number of
patients in specified category; N=no; PASI=Psoriasis Area Severity Index; PCS= physical component survey; SD=standard deviation; SE=stan-
dard error; SF-36= Short Form (SF)-36 survey; SJC=swollen joint count; TJC=tender joint count, Y=yes; W=week.

Figure. Treatment response rates up to W52 by baseline nail involvement Without nail involvement is NAPSI=0; with nail involvement is NAPSI>0.
Abbreviations: DAPSA= Disease activity in psoriatic arthritis; LDA=low disease activity; LSM=least squares mean; MDA=minimal disease activity;
N=number of patients in overall population; n=number of patients in specified category; NRI=non-responder imputation; W=week.
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Methods: This descriptive post hoc analysis included 565 pts with PsA from SPIRIT-H2H treated with either IXE or ADA with
Nail Psoriasis Severity Index (NAPSI) >0 or NAPSI=0 at BL. All pts satisfied the CASPAR classification criteria guidelines for
PSA3. Parameters assessed included Disease Activity in Psoriatic Arthritis-Low Disease Activity (DAPSA-LDA), Psoriasis
Area Severity Index (PASI) 90 and 100, Minimal Disease Activity (MDA; calculated with PASI instead of BSA), swollen
(SJC) and tender joint count (TJC), SF-36 Physical (PCS) and Mental (MCS) Component Summary score, and Dermatology
Life Quality Index (DLQI). Non-responder imputation was used to handle missing data.

Results: Of the 565 pts at BL, 368 had nail involvement (NAPSI >0) and 197 had no nail involvement (NAPSI=0). BL charac-
teristics were similar for age and body mass index, with differences based on nail involvement at BL evident for sex, duration
of symptoms since PsA onset, SJC and TJC, and PASI score, which were higher in pts with nail involvement (table 1). Pts
with nail involvement at BL demonstrated higher SJC and TJC improvement vs those without involvement at W12, W24
and W52 following treatment with IXE and ADA compared to patients without nail involvement at BL (table 2). IXE achieved
rapid response for DAPSA-LDA as early as W12 (59.7%) and maintained this response up to W52 (64.4%). For PASI 90 and
MDA IXE achieved a more rapid and high response rates compared to ADA in pts with and without nail involvement at BL
(table 2). In pts with nail involvement, IXE demonstrated improvement in SF-36 MCS and PCS as early as W12 and maintain
up to W52 compared to ADA. (table 2).

Conclusion: IXE and ADA both showed numerically greater SJC reduction in those with nail disease. Further, IXE and ADA
both demonstrated joint improvement in pts with and without nail involvement at BL. In the subset of pts with BL nail involve-
ment, numerically higher proportions of pts treated with IXE compared to ADA achieved DAPSA-LDA, PASI 90, MDA, and
SF-36 as early as W12, and sustained up to W52.

References:

1. Kirkham et al. Rheumatol Ther 2023; 10(5): 1127-46.
2. McGonagle et al. Rheumatology (Oxford) 2024.
3. Taylor et al. Arthritis Rheum 2006; 54(8): 2665-73.

Disclosure: A. Zabotti: AbbVie, 6, Amgen, 6, Johnson and Johnson, 5, 6, Lilly, 6, Novartis, 5, 6, UCB, 6; A. Ogdie:
AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; M. Okada: Abbott,
6, Eli Lilly and Company, 6, Mitsubishi Tanabe Pharma, 6, Pfizer, 6, Santen Pharmaceutical, 6; R. Bolce: Eli Lilly and
Company, 3, 11; J. Lisse: Eli Lilly and Company, 3, 11; M. Ngantcha: Eli Lilly, 3; m. taher: Lilly, 3; K. Jing Ng: Eli Lilly
and Company, 3; D. McGonagle: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfi-
zer, 2, 5, 6, UCB, 2, 6.

Abstract Number: 1471

Sex-related Differences in Efficacy and Safety Outcomes in Axial
Spondyloarthritis Randomized Clinical Trials: A Systematic Literature
Review and Meta-analysis

Angel Gao1, Jordi Pardo Pardo2, Steven Dang3, Lianne S Gensler4, Philip Mease5 and Lihi Eder6, 1Queens University,
Kingston, Canada, 2University of Ottawa, Ottawa, Canada, 3Women’s College Hospital, Institute of Medical Science,
University of Toronto, Toronto, ON, Canada, 4Department of Medicine/Rheumatology, University of California, San
Francisco, San Francisco, CA, 5Swedish Medical Center/Providence St. Joseph Health; University of Washington School of
Medicine, Seattle, WA, 6University of Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON,
Canada
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Limited information exists on sex-related differences in axial spondyloarthritis (axSpA) randomized
controlled trials (RCTs). Through a systematic literature review and meta-analysis we aimed to assess sex-related differ-
ences in patient characteristics and efficacy and safety end-points of advanced therapies in axSpA RCTs.

Methods: We performed a systematic literature search in MEDLINE, EMBASE, Central and FDA databases, from January
2000 to March 19, 2023. We included RCTs that assessed the efficacy of advanced therapies in adult participants with
axSpA. Two reviewers extracted information on the rates of the following end-points by sex: Assessment in Spondylarthritis
International Society criteria (ASAS40/20), and the Ankylosing Spondylitis Disease Activity Score low disease activity/inactive
disease (ASDAS-LDA/ID; ASDAS< 2.1). We used random-effects models to calculate pooled effects for responses in males
vs. females for the different classes of advanced therapies (Odds ratio (OR) and 95% Confidence interval (CI)).

Results: A total of 79 RCTs were included (23,748 participants). The ratio of male to female was around 2:1 (69.7% male
participants). Only 9 trials (11.4%) reported sex-disaggregated baseline characteristics, 22 trials (27.8%) reported sex-
disaggregated efficacy endpoints and 9 trials (11.4%) reported sex-disaggregated safety endpoints. Female patients were
significantly older, had higher baseline BASDAI scores, and higher body mass index (Table 1). Male patients had significantly
higher baseline C-reactive protein and were more likely to be HLA-B27 positive. Overall, male patients on advanced thera-
pies were more likely to achieve an ASAS40 response compared to female patients (OR 1.88, 95% CI 1.44, 2.46;
Figure 1A). This was significant for both IL-17A inhibitors (i) (OR 1.82) and TNFi (OR 2.42) and numerically higher for IL-
17A/Fi (OR 1.72). Male patients were also more likely to achieve ASAS20 response (OR 1.79, 95% CI 1.19, 2.69;
Figure 1B) and ASDAS-ID or LDA response (OR 2.19, 95% CI 1.47, 3.26; Figure 2). Subgroup analyses and meta-
regression showed that heterogeneity in effect size was influenced primarily by the underlying SpA feature, specifically
r-axSpA vs. nr-axSpA. The odds of achieving efficacy endpoints among males were notably higher in nr-axSpA patients
(OR 2.60 to 3.76) compared to those with r-axSpA (OR 1.21 to 1.72). No significant differences in effect size were noted
across drug classes or bio-exposure status. ASAS40 placebo response was not significantly different across sexes
(OR 1.35, 95% CI 0.94, 1.92).
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Conclusion: Female patients participating in RCTs are less likely to achieve efficacy outcomes than their male counterparts.
This trend was similar across classes of biologic therapies.

Disclosure: A. Gao: None; J. Pardo Pardo: None; S. Dang: None; L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli Lilly,
2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; P. Mease: AbbVie, 2, 5, Aclaris
Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5,
Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5, Novartis,
2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly,
2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.

Abstract Number: 1472

Achievement of Low Disease Activity/Remission in Guselkumab-Treated
Patients with Moderately-Highly Active Psoriatic Arthritis Regardless of
Baseline Characteristics: Pooled Post-Hoc Analysis of Two Phase
3/Randomized Studies

Philip Mease1, Alice Gottlieb2, Iain McInnes3, Natalie J. Shiff4, Anthony Todd5, Emmanouil Rampakakis6, Francois
Nantel7, Jenna Parrett5, Frederic Lavie8 and Proton Rahman9, 1Swedish Medical Center/Providence St. Joseph Health;
University of Washington School of Medicine, Seattle, WA, 2Icahn School of Medicine at Mount Sinai, Department of
Dermatology, Seattle, WA, 3University of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow,
United Kingdom, 4Janssen Scientific Affairs, LLC / University of Saskatchewan, Adjunct, Community Health and
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Epidemiology, Horsham, PA, 5Janssen Scientific Affairs, LLC, Horsham, PA, 6McGill University, Department of Pediatrics /
Scientific Affairs, JSS Medical Research Inc., Montreal, QC, Canada, 7Nantel Medsci Consult, Montreal, QC, Canada,
8Janssen Cilag Global Medical Affairs, Immunology Global Medical Affairs, Issy les Moulineaux, France, 9Memorial
University of Newfoundland, Faculty of Medicine, Division of Rheumatology, St. John’s, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Guselkumab (GUS), a fully human IL-23p19-subunit inhibitor, has demonstrated multidomain effi-
cacy (swollen/tender joints, psoriasis, enthesitis and dactylitis) in patients (pts) with active PsA in the phase 3, double-blind,
placebo (PBO)-controlled DISCOVER (D)-1 and -2 studies.1,2 The clinical Disease Activity Index for PsA (cDAPSA) is a vali-
dated composite measure of joint disease activity in PsA, with established cut points for remission/low/moderate/high dis-
ease activity (REM/LDA/ModDA/HDA) states and is suitable for routine clinical practice. Pt-specific factors (sex, PsA
duration, CRP, baseline disease activity/domain involvement) may influence PsA treatment efficacy.3 In a pooled analysis
(D1+D2), cDAPSA LDA/REM was evaluated in pts with ModDA/HDA at baseline (BL) overall and in pt subgroups defined
by BL demographic and disease characteristics.

Methods: D1 (31% TNF inhibitor [i]-experienced) & D2 (biologic-naive) enrolled adults with active PsA despite conven-
tional synthetic (cs) DMARDs. Pts were randomized 1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at Week
(W)0, W4, then Q8W; or PBO!GUS 100 mg Q4W at W24. Pts with cDAPSA ModDA ( >13 to ≤27) or HDA ( >27) at BL
were included in these post hoc analyses. Rates of cDAPSA LDA/REM (≤13) through W24 were determined using non-
responder imputation for missing data. Odds ratios (OR) and 95% CIs for achieving cDAPSA LDA/REM vs PBO were
calculated using logistic regression and stratified by BL characteristics. Stratification factors were sex (male/female);
BMI (< 25, ≥25 to < 30, ≥30); PsA duration (< 1, ≥1 to < 3, ≥3 years [y]); swollen/tender joint counts (SJC/TJC; <
10, 10 to 15, >15); cDAPSA (ModDA/HDA); CRP (< 1, 1 to < 2, ≥2 mg/dL); Psoriasis Area and Severity Index (PASI;
< 12, ≥12 to < 20, ≥20); body surface area (BSA)% with psoriasis (< 3, ≥3 to < 10, ≥10 to < 20, ≥20); csDMARD use
(none, any, MTX); prior TNFi (yes/no).

Results: Of 1120 D1+D2 pts, 947 (84.6%) with cDAPSA HDA and 166 (14.8%) with ModDA were included; 48-56%
male/44-52% female, mean age: 46-47 y, mean PsA duration: 5.6-6.3, mean CRP: 1.6-1.9, mean cDAPSA: 44-45.
W24 cDAPSA LDA/REM rates were significantly higher in GUS Q4W/Q8W pts vs PBO (38.7%/38.5%; vs 17.3%; both
p≤0.0001); corresponding ORs (95% CI) vs PBO at W24: 3.3 (2.3-4.7) and 3.2 (2.2-4.6). GUS treatment effect vs
PBO was consistent in subgroup of pts of adequate sample size defined by sex (OR: 2.8-3.2); BL BMI (OR: 2.5-3.7);
PsA duration (OR: 2.5-6.4); SJC (OR: 1.2-4.5); TJC (OR: 2.1-6.4); cDAPSA (OR: 2.5-5.0); CRP (OR: 1.9-7.7); PASI
(OR: 2.3-13.6); BSA% (OR: 1.9-5.0); concomitant csDMARD (OR: 2.6-4.2) and MTX (OR: 2.4-3.0); prior TNFi (OR:
2.8-5.7) (Figure).

Conclusion: Among PsA pts with highly active joint disease (cDAPSA ModDA/HDA) at BL, GUS-treated pts had signifi-
cantly greater response rates vs PBO for achieving cDAPSA LDA/REM at W24. Both GUS dosing regimens showed consis-
tent treatment effect in this pt population regardless of BL pt demographics, disease duration, joint and skin disease activity,
or concomitant and prior PsA medication use.

1. Deodhar A. Lancet 2020;1115.
2. Mease P. Lancet 2020;395:1126.
3. Linde L. Rheumatology 2023; doi.org/10.1093/rheumatology/kead284.
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Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; A. Gottlieb: Amgen, 1, 2,
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AnaptypsBio, 1, 2, Avotres Therapeutics, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeu-
tics, 1, 2, Eli Lilly, 1, 2, Highlights Therapeutics, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2,
5, Xbiotech, 1, 2; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene, 2, Compu-
gen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6; N. Shiff: AbbVie,
11, Childhood Arthritis and Rheumatology Research Alliance, 12, received salary support, within the past 3 years, Gil-
ead, 11, Iovance, 11, Janssen Scientific Affairs, LLC, 3, Jazz, 11, Johnson & Johnson, 11, Novavax, 11, Novo-Nordisk,
11, Pfizer, 11, Viatris, 11; A. Todd: Janssen Scientific Affairs, LLC, 3, Johnson & Johnson, 11; E. Rampakakis: Jans-
sen, 2, JSS Medical Research, 3; F. Nantel: Janssen, 2, Johnson & Johnson, 11; J. Parrett: Janssen Scientific Affairs,
LLC, 3, Johnson & Johnson, 11; F. Lavie: Immunology Global Medical Affairs, Janssen Pharmaceutical Companies of
Johnson & Johnson, 3, Johnson & Johnson, 11; P. Rahman: AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene,
2, Eli Lilly, 2, Janssen, 2, 5, 12, Meeting attendance/travel support, Novartis, 2, 5, Pfizer, 2, UCB, 2.

Abstract Number: 1473

Patient-Reported Symptoms Improved with Stringent Control of Swollen
Joints in Patients with Psoriatic Arthritis: Results from Two Phase
3 Studies of Bimekizumab

M. Elaine Husni1, Philip Mease2, Dafna Gladman3, Barbara Ink4, Jérémy Lambert5, Patrick Healy6 and Laure Gossec7,
1Cleveland Clinic, Cleveland, OH, 2Swedish Medical Center/Providence St. Joseph Health; University of Washington
School of Medicine, Seattle, WA, 3University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 4UCB Pharma,
Slough, United Kingdom, 5UCB Pharma, Colombes, France, 6UCB Pharma, Morrisville, NC, 7Sorbonne Université, Paris,
France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: PsA is characterized by joint and skin inflammation, and associated with debilitating symptoms of
pain and fatigue.1 Previous research has shown that pain and fatigue in patients (pts) with PsA may be driven by inflamma-
tory symptoms.2,3 Consequently, understanding the association between clinically-assessed inflammatory features and pt-
reported symptoms is of interest. We investigated the association between achieving stringent control of swollen joint count
(SJC) and reductions in pt-reported pain and fatigue severity in pts with PsA up to 2 years, using data from two phase
3 studies.

Methods: We analyzed the association between SJC (0 [complete resolution], 1–3, ≥4) and improvements in pt-reported
pain and fatigue, assessed using the arthritis Pain Visual Analog Scale (Pain VAS) and Functional Assessment of Chronic Ill-
ness Therapy (FACIT)-Fatigue (observed case). Pts with SJC 1–3 were pooled due to low pt numbers in these groups.

Pts with PsA from two clinical studies evaluating subcutaneous bimekizumab 160 mg every 4 weeks (Q4W), BE OPTIMAL
(NCT03895203; biologic DMARD [bDMARD]-naïve) and BE COMPLETE (NCT03896581; TNF inhibitor inadequate
response/intolerance [TNFi-IR]), were included. Both had a 16-week (wk) double-blind, placebo-controlled period; BE OPTI-
MAL included a reference arm (adalimumab 40 mg Q2W). Pts completing Wk 52 of BE OPTIMAL or Wk 16 of BE COM-
PLETE were eligible for BE VITAL (NCT04009499; open-label extension), in which all pts received BKZ.

Data are reported here for all pts, pooled regardless of treatment arm. Associations are reported at Wks 16, 52, and 104 for
BE OPTIMAL; Wks 16, 52/40, and 100/88 for BE COMPLETE (FACIT-Fatigue collected at Wks 40 and 88).
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Results: Overall, 710/852 (83.3%) bDMARD-naïve and 322/400 (80.5%) TNFi-IR pts completed Wk 104/100. At base-
line, bDMARD-naïve pts had slightly lower SJC and pain and fatigue scores compared with TNFi-IR pts: bDMARD-
naïve/TNFi-IR mean (standard deviation) SJC 9.2 (6.7)/9.9 (7.7), Pain VAS 55.2 (23.9)/59.5 (24.3), FACIT-Fatigue
37.0 (9.7)/35.6 (10.3).

Pts achieving lower SJC demonstrated greater improvements in Pain VAS from baseline at Wk 16; these trends persisted
through Wk 52/40 and Wk 104/100 (Figure). Similarly, greater proportions of pts with lower SJC achieved ≥50% improve-
ment in Pain VAS (substantial improvement in pain)4 or Pain VAS score ≤15 at Wks 16 and 52; both were sustained to Wk
104/100 (Table). A similar trend emerged for FACIT-Fatigue improvements, though these results were less pronounced
than Pain VAS, possibly due to the multifaceted nature of fatigue in PsA (Table).5

Conclusion: Attaining stringent control of SJC was associated with greater improvements in pt-reported pain and fatigue,
sustained up to 2 years in pts with PsA. Notably, the most substantial improvements were observed with SJC=0, underscor-
ing the pivotal role of complete resolution as a treatment target.

References: 1. Gudu T. Expert Rev Clin Immunol 2018;14:405–17; 2.Mease PJ. Curr Opin Rheumatol 2024;36:282–
8; 3. Skougaard M. J Rheumatol 2020;47:548–52; 4. Dworkin RH. J Pain 2008;9:105–21; 5. Krajewska-Włodarczyk
M. Reumatologia 2017;55:125–30.

Figure. Association of SJC with improvement from baseline in Pain VAS at Weeks 16, 52, and 104/100 (OC)
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Disclosure: M. Husni: AbbVie, 1, 2, Bristol-Myers Squibb(BMS), 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer,
1, 2, UCB Pharma, 1, 2; P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingel-
heim, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly,
2, 5, MoonLake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; D. Gladman:

Table. Association of SJC with Pain VAS ≤15, Pain50, and FACIT-Fatigue at Weeks 16, 52/40, and 104/100/88 (OC)
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AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; B. Ink: AbbVie, 11, GSK, 11, UCB Pharma, 3, 11; J. Lambert: UCB Pharma,
3, 11; P. Healy: UCB Pharma, 3, 11; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Cell-
trion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5.

Abstract Number: 1474

Efficacy of Guselkumab in Bionaive Psoriatic Arthritis Patients with
Severe Disease Activity: Post-hoc Analysis of a Phase 3, Randomized,
Double-Blind, Placebo-Controlled Study

Christopher Ritchlin1, Ennio Lubrano2, Maria Sole Chimenti3, Evan Leibowitz4, Mohamed Sharaf5,Oyediran Adelakun6,
Emmanouil Rampakakis7, Francois Nantel8, Frederic Lavie9 and Atul Deodhar10, 1Department of Medicine, Allergy,
Immunology, and Rheumatology Division, University of Rochester Medical School, Canandaigua, NY, 2Vincenzo Tiberio
Department of Medicine and Health Sciences, University of Molise, Campobasso, Italy, 3Rheumatology, Allergology and
Clinical Immunology, SystemMedicine Department, University of Rome Tor Vergata, Rome, Italy, 4Immunology, Janssen
Scientific Affairs, LLC, Horsham, PA, 5Johnson & Johnson, Middle East FZ LLC, Dubai, UAE, Dubai, United Arab Emirates,
6Janssen Research & Development, LLC, Titusville, NJ, 7McGill University, Department of Pediatrics / Scientific Affairs, JSS
Medical Research Inc., Montreal, QC, Canada, 8Nantel Medsci Consult, Montreal, QC, Canada, 9Janssen Cilag Global
Medical Affairs, Immunology Global Medical Affairs, Issy les Moulineaux, France, 10Division of Arthritis and Rheumatic
Diseases, Oregon Health & Science University, Portland, OR

SESSION INFORMATION
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Session Title: SpA Including PsA – Treatment Poster II
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Session Time: 10:30AM–12:30PM
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Background/Purpose: In previous DISCOVER (D)1 and 2 analyses, the fully human IL-23p19-subunit inhibitor guselkumab
(GUS) was associated with robust and sustained improvement in PsA signs/symptoms over 52 weeks (W) in subgroups of
patients (pts) across several baseline (BL) demographic and disease characteristics.1 GUS efficacy explicitly in PsA pts with
severe disease activity (DA) has not been assessed. Here, GUS efficacy through W100 in D2 bionaive PsA pts with severe
DA based on a range of composite and pt-reported outcomes was evaluated.

Methods: D2 enrolled bionaive adults with active PsA (≥5 swollen [SJC] and ≥5 tender [TJC] joints, CRP ≥0.6 mg/dL). Pts
were randomized (1:1:1) to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, Q8W; or placebo (PBO)!GUS
Q4W at W24. Severe DA was defined based on clinical DA Index for PsA (cDAPSA >28), PsA DA Score (PASDAS >5.4),
and pt global assessment (PtGA ≥80 mm) criteria. cDAPSA was the sum of individual scores for SJC, TJC, PtGA, and pt
assessment of pain; PASDAS included SJC, TJC, dactylitis and enthesitis scores, CRP, physician global assessment of dis-
ease activity, PtGA, and the physical component of the 36-Item Short Form Health Survey. Least square mean changes
from BL for each outcome were estimated with mixed models for repeated measures, adjusted for treatment group, BL out-
come levels, and study stratification factors (BL csDMARD use and high-sensitivity serum CRP value).

Results: Of 739 pts, 648 (88%), 639 (86%), and 218 (29%) met the cDAPSA (mean=49.5), PASDAS (mean=6.8), and PtGA
(mean=89.0) criteria for severe DA, respectively. BL characteristics were generally consistent across cohorts (Table). Treat-
ment groups were generally balanced across severe DA cohorts, except GUS Q4W pts were more likely to be male and
have dactylitis compared with PBO pts (data not shown). In multivariate analyses, irrespective of severe DA cohort, GUS-
treated pts experienced significantly greater improvements than PBO pts in all outcomes (largest effect seen in the severe
PtGA cohort [Figure]). On average, improvements with GUS were clinically meaningful as of the first assessment timepoint,
specifically W2 for cDAPSA (GUS Q4W: -5.9; GUS Q8W: -7.2; PBO: -5.0) and W8 for PASDAS (GUS Q4W: -1.5; GUS
Q8W: -1.5; PBO: -0.9) and PtGA (GUS Q4W: -30.0; GUS Q8W: -32.1; PBO: -17.4; Figure). Differences vs PBO were
enhanced through W24 across severe DA cohorts, at which time further improvements with GUS Q4W/Q8W were
observed, resulting in differences vs PBO of -9.8/-9.0, -1.1/-1.1, -24.0/-20.2 in cDAPSA, PASDAS, and PtGA, respectively.
Further improvements in all outcomes (ΔcDAPSA� -36; ΔPASDAS� -3.6; ΔPtGA� -56) were observed through 2 years of
GUS treatment, representing �73% improvement in joint DA, �53% improvement in PsA activity across domains,
and �63% improvement in pt-reported overall DA.

Conclusion: In bionaive PsA pts with severe DA based on joint-focused and multi-domain outcomes, GUS led to rapid
(joint: W2; overall DA: W8) clinically meaningful improvements in DA; these improvements were further enhanced by W24
and sustained through 2 years. Findings support the use of GUS to treat PsA pts with severe DA.

1Ritchlin CT. RMD Open. 2022;8:e002195

Disclosure: C. Ritchlin: AbbVie, 2, Amgen, 2, Bristol-Myers Squibb, 2, Janssen, 2, 5, Lilly, 2, MoonLake Immunother-
apeutics, 2, Novartis, 2, 5, Solarea, 2, UCB, 2; E. Lubrano: AbbVie, 6, Amgen, 6, Eli Lilly, 6, GlaxoSmithKline, 6, Jans-
sen, 6, Novartis, 6, UCB, 6; M. Chimenti: AbbVie/Abbott, 12, Speaker honoraria and/or unrestrictive research grants,
Eli Lilly, 12, Speaker honoraria and/or unrestrictive research grants, Janssen, 12, Speaker honoraria and/or unrestric-
tive research grants, Novartis, 12, Speaker honoraria and/or unrestrictive research grants, UCB, 12, Speaker honoraria
and/or unrestrictive research grants; E. Leibowitz: Janssen, 3, Johnson & Johnson, 11; M. Sharaf: Janssen Pharma-
ceutical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; O. Adelakun: Janssen, 3, Johnson & Johnson,
11; E. Rampakakis: Janssen, 2, JSS Medical Research, 3; F. Nantel: Janssen, 2, Johnson & Johnson, 11; F. Lavie:
Immunology Global Medical Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, 3, Johnson & John-
son, 11; A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6.
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Abstract Number: 1475

Baseline Characteristics and Efficacy in Patients with Radiographic AxSpA
(r-axSpA) Stratified by CRP Level: An Analysis from the Ixekizumab Phase
III Trial

Raj Sengupta1, Pedro M Machado2, Philippe Goupille3, Victoria Navarro Comp�an4, Huji Xu5, mohamed sheesh6, Khai
Jing Ng7, Marcus Ngantcha8, Hagen Russ9, Gabriel Doridot6 and Xenofon Baraliakos10, 1Royal National Hospital for
Rheumatic Diseases, Bath, United Kingdom, 2Department of Neuromuscular Diseases and Centre for Rheumatology,
University College London, London, United Kingdom, 3UPR CNRS 4301 CBM, NMNS, University of Tours; Department of
Rheumatology, University hospital, Tours, Tours, France, 4La Paz University Hospital, Hospital La Paz Institute for Health
Research (IdiPAZ), Madrid, Spain, 5Changzheng Hospital, Naval Medical University, Shanghai, China, Shanghai, China
(People’s Republic), 6Eli Lilly, Indianopolis, IN, 7Eli Lilly and Company, Madrid, Spain, 8Eli Lilly and Company, Indianapolis,
IN, 9Eli Lilly, Indianopolis, 10Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Elevated baseline (BL) C-reactive protein (CRP) level can serve as a predictor for treatment
response to TNF inhibitors in patients (pts) with r-axSpA. The impact of CRP on b/tsDMARD response in r-axSpA is listed
as a topic of interest on the ASAS-EULAR research agenda1. Ixekizumab (IXE) has previously demonstrated efficacy in the
treatment of r-axSpA in pts with normal and elevated CRP 2. This analysis further investigates the impact of baseline CRP
levels on the ASAS40 individual components, BASDAI, and Axial Spondyloarthritis Disease Activity Score (ASDAS).

Methods: Biologic naive adults with r-axSpA were enrolled in the COAST-V study (NCT02696785). At BL, pts were ran-
domised to treatment with IXE Q4W, adalimumab (ADA), or placebo (PBO). Randomisation was stratified by baseline
(BL) CRP normal (CRP ≤5 mg/L) or elevated (CRP >5 mg/L). This analysis reports change from BL (CFB) at 16 weeks for
ASAS40 individual components, BASDAI, and ASDAS responses. Descriptive results for these outcomes are presented
according to CRP levels.

Results: The mean ages of pts with normal CRP at BL were 43.3, 43.7, and 44.8 years for IXE, ADA, and PBO respectively
(subsequently reported in that order, herein), whereas the mean age of pts with elevated CRP at BL was 39.6, 40.3, and
41.7 years. Gender, HLA-B27 positivity distribution and the mean duration of axSpA diagnosis was similar across both
CRP groups (Table 1). Pts with normal CRP had lower mean MRI-SPARCC spine score vs those with elevated CRP (6.8,
6.6, and 6.4 vs 15.8, 24.0, and 15.1 units) for IXE, ADA, and PBO respectively. At BL disease activity was comparable
between pts with normal and elevated CRP. In pts treated with IXE, ASAS40 response at week 16 was driven by all 4 individ-
ual components with the largest improvements seen in morning stiffness (mean of intensity and duration of morning stiffness
questions of BASDAI) and spinal pain, across both normal and elevated CRP (Table 2). BASDAI 50 was achieved by 34.6%,
24.3%, and 15.4% of pts with normal CRP and by 48.1%, 39.2%, and 18.3% of pts with elevated CRP. ASDAS major
improvement was achieved by 19.2% (IXE), 8.1% (ADA) and 3.8% (PBO) of pts with normal CRP and by 36.5%, 35,3%
and 5.2% of pts with elevated CRP, respectively (Figure 1C).

Conclusion: In pts with r-axSpA, BL clinical characteristics were similar in the normal and elevated CRP groups with pts
experiencing similar disease burden. Across IXE and ADA treatment groups, the elevated CRP group tended to achieve
higher treatment responses than the normal CRP group. Whereas in patients with normal CRP, CFB of ASAS individual
components, BASDAI and ASDAS improvement was numerically highest in IXE Q4W followed by ADA and PBO.
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Figure 1: Observed CFB for BASDAI 50 and ASDAS, stratified by BL CRP at week 16.
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Abstract Number: 1476

Individualizing NSAIDs in Axial Spondyloarthritis Through a Series of
N-of-1 Clinical Trials with Bayesian Analysis

Mark Hwang1, Seokhun Kim2, Shervin Assassi3, Joyce Samuel4, Charles Green2, Jon Tyson4 and John Reveille5,
1Department of Internal Medicine, Division of Rheumatology, John P. and Katherine G. McGovern School of Medicine,
UTHealth Houston, Houston, TX, 2UTHealth Houston, Houston, 3UTHealth Houston Division of Rheumatology, Houston,
TX, 4UTHealth Houston, Houston, TX, 5UTHealth Houston Division of Rheumatology, Houston

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Nonsteroidal anti-inflammatory drugs (NSAIDs) are first line pharmacological treatment for Axial
Spondyloarthritis (axSpA), yet individual responses to different NSAIDs vary significantly. This study aims to evaluate the effi-
cacy and patient preference of different NSAIDs in axSpA management through a series of N-of-1 clinical trials to assess
treatment effects.

Figure 1: Average disease-activity effect of medication (reduction in ASDAS from baseline, n=42). a) ASDAS reduction per treatment b) probability
of ASDAS reduction from Celecoxib c) probability of ASDAS reduction from Meloxicam d) probability of ASDAS reduction from Naproxen
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Methods: This study conducted a series of N-of-1 trials involving 42 patients consecutive patients meeting ASAS criteria for
AxSpA from a single, academic center. A series of N-of-1 trials is a set of individualized, crossover trials where each patient
serves as their own control to identify the most effective treatment for their condition. Each patient underwent two cycles of
randomized, double-blind, crossover comparisons of three NSAIDs: celecoxib 200 mg, meloxicam 7.5 mg, and naproxen
500mg twice daily. The primary outcome was the change in the Ankylosing Spondylitis Disease Activity Score (ASDAS) from
baseline. In the first cycle, each NSAID was administered for four weeks with outcomes assessed at the end of this 4-week
medication. The least-preferred medication (based on adverse reactions to medication/least reduction in ASDAS) was then
eliminated, and patients entered a second cycle, taking the two remaining NSAIDs again in a randomized order. The final,
preferred NSAID drug was again chosen based on greatest mean reduction in ASDAS Bayesian analysis, assuming a neutral
prior (no preference in the comparison), was used to calculate the mean change in ASDAS and posterior probabilities for
each NSAID. Secondary outcomes included patient preference and adverse events.

Results: Baseline demographics were gender parity (n=21 per gender) with a mean age of 43.14 years (± 14.26) and BMI of
30.79 (± 14.26). Thirty out of the 42 patients (72%) enrolled completed the N-of-1 trial series. Mean reductions in ASDAS
from baseline conferred benefits for all NSAIDs (celecoxib, meloxicam, and naproxen) with high posterior probabilities of
benefit ( >0.99) (Figure 1). No particular NSAID was chosen over the other NSAIDs as the preferred drug (Figure 2). Impor-
tantly, the preferred drug, identified based on individual patient responses, conferred a greater reduction in ASDAS com-
pared to the eliminated drug (0.88 vs. 0.12, posterior probability of benefit >0.99) (Figure 3). Adverse events were
infrequent and similar across all NSAIDs, with gastrointestinal issues being the most common.

Figure 2: Preferred Medication after completing the N-of-1 trial (n=30). a) Frequency of preferred NSAID b) probability of celecoxib over c) proba-
bility of Meloxicam over Naproxen d) probability of Celecoxib over Meloxicam.
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Conclusion: Bayesian analysis in N-of-1 trials effectively identified the optimal NSAID for individual patients with axSpA, highlight-
ing substantial variability in individual responses. Personalized NSAID therapy guided by this approach can improve clinical out-
comes and patient satisfaction while minimizing adverse effects. This study supports the need for larger n-of-1 trials to examine
substantial variability in individual responses to NSAIDs with the ultimate goal of broader implementation in clinical practice.

Disclosure: M. Hwang: Eli Lilly, 5, Janssen, 5, UCB Pharma, 2; S. Kim: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5,
BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; J. Samuel: None;
C. Green: None; J. Tyson: None; J. Reveille: None.

Abstract Number: 1477

Zasocitinib (TAK-279), a Highly Selective Oral Tyrosine Kinase 2 (TYK2)
Inhibitor, Elicits Early Skin Responses andMinimal Disease Activity in Patients
with Active Psoriatic Arthritis: Results from a Randomized Phase 2b Study

Alice Gottlieb1, Elena Muensterman2, Alan Kivitz3, Eva Dokoupilova4, Apinya Lertratanakul5, Ting Hong5, Jingjing Chen5

and Xenofon Baraliakos6, 1Icahn School of Medicine at Mount Sinai, Department of Dermatology, Seattle, WA, 2Takeda
Development Center Americas, Cambridge, MA, 3Altoona Center for Clinical Research, Duncansville, PA, 4Medical Plus, s.

Figure 3: Difference in ASDAS reduction between Eliminated and Preferred Medication after completing the N-of-1 trial (n=30). a) ASDAS reduction
of eliminated and preferred medication b) probability of ASDAS reduction from baseline of eliminated medication c) probability of ASDAS reduction
from baseline of preferred medication.
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r.o., Uherske Hradiste, and Masaryk University, Faculty of Pharmacy, Department of Pharmaceutical Technology,
Prague, Czech Republic, 5Takeda Development Center Americas, Inc., Cambridge, MA, 6Rheumazentrum Ruhrgebiet
Herne, and Ruhr-University Bochum, Bochum, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SpA Including PsA – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Zasocitinib (TAK-279) is a highly selective, oral, allosteric tyrosine kinase 2 (TYK2) inhibitor. In a
phase 2b trial in patients with active psoriatic arthritis (PsA; NCT05153148), significantly more patients treated with zasoci-
tinib achieved ACR20 responses at Week 12 than with placebo (15 mg [53.3%], 30 mg [54.2%], placebo [29.2%]; p =
0.002).1 Here, additional data on skin and overall disease activity are presented.

Methods: This was a randomized, multicenter, double-blind, placebo-controlled study. Eligible patients were aged ≥

18 years, with PsA symptoms for ≥ 6 months prior to screening, met CASPAR criteria, and had ≥ 3 tender and ≥

3 swollen joint counts at enrollment despite prior treatment with biologics, DMARDs or NSAIDs. If on concurrent PsA
treatments (permitted therapies were pre-defined in the study protocol), patients remained on stable doses throughout
the study. Patients were randomized (1:1:1:1) to oral zasocitinib (5, 15 or 30 mg) or placebo, once daily for 12 weeks.
Outcomes included 75/90/100% improvements from baseline in psoriasis area and severity index (PASI 75/90/100),
change from baseline in PASI in patients with ≥ 3% psoriasis (PsO) body surface area (BSA) at baseline, Physician
Global Assessment of PsO (PhGA-PsO) response (0/1 and a ≥ 2-point improvement from baseline in patients with a
PhGA-PsO score ≥ 2 at baseline) and achievement of minimal disease activity (MDA). Differences were assessed using
a Mantel–Haenszel test (binary endpoints) and a mixed model for repeated measures (continuous endpoints); p values
were nominal.

Results: Overall, 290 patients were randomized. Baseline demographics and disease characteristics were similar
between groups; 58.6% had PsO BSA ≥ 3% (mean [SD] baseline PASI, 6.2 [5.5]). At baseline, 59.7, 63.4, 61.3 and
65.3% of patients were receiving concomitant traditional DMARDs in the placebo and zasocitinib 5, 15 and 30 mg
groups, respectively. In the 30 mg group, Week 12 PASI responses were substantially higher than with placebo or
lower zasocitinib doses (Figure 1A). Reductions in least-squares mean (LSM) change from baseline in PASI were
greater for zasocitinib 30 mg than placebo from Week 2 (–1.1 vs placebo; 95% CI: –2.0, –0.2; p = 0.023) and main-
tained through Week 12 (–2.5 vs placebo; –4.3, –0.8; p = 0.004, Figure 1B). A substantially higher number of patients
also achieved a PhGA-PsO response with zasocitinib 30mg than with placebo at Week 12 (32.8% vs 15.8%; p =
0.034, Figure 2). Higher doses of zasocitinib resulted in higher rates of MDA at Week 12 (15 mg, 28.0%; 30 mg,
29.2%; placebo, 12.5%; both p < 0.05; Figure 3). Zasocitinib was well tolerated with a safety profile consistent with
that seen in the phase 2b PsO study.2

Conclusion: Zasocitinib 30 mg was well tolerated and demonstrated robust efficacy across all skin endpoints
assessed versus placebo. Skin responses were evident from Week 2 onwards, and more patients treated with zaso-
citinib 30 mg achieved total or near-total clearance of PsO lesions at Week 12 versus placebo. Higher doses of
zasocitinib (15 and 30 mg) also achieved higher rates of MDA indicating meaningful improvement in other core PsA
domains.
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Associations Between Clinical Characteristics and Screening MRI
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Background/Purpose: Patients (pts) with PsA can develop axial inflammation in the SI joints (SIJs) and/or spine. Although val-
idated classification criteria for axial spondyloarthritis exist, established criteria for classifying axial PsA are lacking. STAR
(NCT04929210), a Phase 4, multicenter, randomized, controlled trial of biologic-naïve PsA pts with current neck/back/hip (spi-
nal) pain and MRI-confirmed axial inflammation, is prospectively evaluating the efficacy of guselkumab (GUS), IL-23p19-subunit
inhibitor, on axial symptoms and objective measures (MRI) of axial inflammation.1 This exploratory analysis of available screening
MRI data from STAR compared clinical-characteristics between pts meeting vs not meeting STAR MRI eligibility criteria.

Methods: STAR is designed to randomize (1:1:1) 405 pts to GUS every 4 weeks (Q4W); GUS at W0, W4, then Q8W; or pla-
cebo!GUS Q8W at W24. Eligibility criteria include active PsA (≥3 swollen and ≥3 tender joints, CRP ≥0.3 mg/dL) despite
non-biologic DMARDs, apremilast, and/or NSAIDs. Eligible pts are naïve to biologics/Janus kinase inhibitors and have
BASDI ≥4, BASDI spinal pain score ≥4, and screening MRI-confirmed axial involvement (positive spine and/or SIJ MRI
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defined by blinded, centrally-read Spondyloarthritis Research Consortium of Canada score ≥3). SI Joint/Spine MRI reading
involves 2 central readers and an adjudicator; agreement by 2 readers confirms positive (+)/negative (–) MRI result. Pt clinical
characteristics and medical history at screening were compared between MRI+ and MRI– cohorts to determine those asso-
ciated with MRI-detected inflammation of SIJ and/or Spine (Figure).

Results: Of 487 pts screened to date, those with non-missing MRI results included 459 for SIJ (34% MRI+), 461 for Spine (30%
MRI+), and 433 for both SIJ and Spine (15% SIJ+/Spine+, 26% SIJ+/Spine– or SIJ–/Spine+, 59% SIJ–/Spine–). Male gender
and serum CRP levels were significantly higher in both SIJ+ vs SIJ– and Spine+ vs Spine– cohorts. SIJ+ cohort pts were younger
(mean age: 44.7 vs 47.4 yrs) with higher spinal pain score (mean: 7.7 vs 7.3) and fewer tender joints (mean: 12.6 vs 15.5) vs SIJ–
cohort pts (all nominal p< 0.05). Consistent numerical differences (not statistically significant) were seen in spinal back pain score
and tender joint counts between the Spine+ and Spine– cohorts (Table). The SIJ+ cohort had numerically higher proportions of
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pts with a history of inflammatory back pain, nail psoriasis, and scalp psoriasis vs the SIJ– cohort. Pts with palmoplantar psoriasis
history were less likely to exhibit MRI-detected inflammation in the SIJ or Spine (Figure). Differences between the SIJ+/Spine+
(N=65) and SIJ–/Spine– (N=257) cohorts were generally aligned with those of the site-specific cohorts (data not shown).

Conclusion: Preliminary findings from an established STAR PsA cohort: 1) are consistent with the recognized positive asso-
ciation between serum CRP levels and axial involvement in PsA and 2) provide initial evidence that several clinical character-
istics may associate with presence/absence of MRI-detected axial inflammation. STAR is actively enrolling.

1. Gladman. Trials. doi.org/10.1186/s13063-022-06589-y
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Background/Purpose: Treatment (tx) guidelines for PsA recommend biologic DMARDs (bDMARDs) or targeted synthetic
(ts) DMARDs after inadequate response to conventional synthetic DMARDs (csDMARDs)1. In clinical studies, Ixekizumab
(IXE) has shown efficacy in patients (pts) with PsA who were bDMARD-naive2, TNFi-experienced3, and with and without
concomitant csDMARDs4. Data from real-world studies is limited. This interim analysis reports the effectiveness of IXE and
other b/tsDMARDs in b/tsDMARD-naive (naive) and -experienced (exp) pts as well as in monotherapy (mono) and in combi-
nation (comb) with any csDMARD at 12 months (M) in real-world setting

Methods: In PRO-SPIRIT, pts with PsA who initiated or switched to new b/tsDMARDs were evaluated in 5 European coun-
tries, and Canada. Pts were categorised by prior b/tsDMARD tx and concomitant csDMARD use at baseline (BL), respec-
tively. Descriptive data for the analysis population at 12 M are presented. Mixed models for repeated measures (MMRM)
were used to assess change from BL (CFB). Missing data were handled using multiple imputation.

Results: Of 1192* pts, TNF inhibitors (TNFis) (68.6%) and secukinumab (SEC) group (33.5%) had the highest proportion of
naive pts, whereas TNFi (53.5%) and JAKi (46.8%) had the highest proportion of comb pts. At 12 M, similar mean CFB was
observed in pts treated with IXE for clinical Disease Activity in Psoriatic Arthritis (cDAPSA) in the naïve (-13.6), exp (-12.1),
mono (-12.3), and comb (-12.4) subgroups (subsequently reported in that order, herein); as well as for body surface area
(BSA) (-5.0), (-3.6) (-4.4) and (-3.9). Similar trends were observed in tender joint counts and swollen joint counts. However,
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mean CFB in cDAPSA was lower in exp versus (vs) naive pts treated with SEC ( -8.9 vs –12.8), IL-12/23i (-7.4 vs -16.2) and
IL-23i (-10.1 vs -17.2) and lower in mono vs combo in TNFi (-12.5 vs -15.2) and IL-23i (-11.0 vs -12.6). Mean CFB in BSA
was lower in exp vs naive pts treated with TNFi (-2.8 vs -5.4), and IL-23i (-2.0 vs -5.3).

Conclusion: In real-world setting, IXE demonstrated similar effectiveness on joints and skin regardless of therapy line and
concomitant csDMARDs, confirming findings from IXE clinical trials 2-4. Other treatments showed less consistent results
either on exp pts (SEC, IL-12/23i, IL-23i) or in mono (TNFi, IL-23i).

References:

1. Gossec L, et al. Ann Rheum Dis. 2020;79:700-712.
2. Nash P, et al. Lancet. 2017;389:2317-2327
3. Mease P, et al. Ann Rheum Dis. 2017;76:79-87
4. Coates L, et al. Clin Rheum. 2022;41:3035–3047
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Background/Purpose: In the phase 3 BE MOBILE 1 and 2 studies, bimekizumab (BKZ), a monoclonal IgG1 antibody that
inhibits interleukin (IL)-17F in addition to IL-17A, demonstrated sustained improvements in physical function and health-
related quality of life (HRQoL) to Week (Wk) 52 in patients (pts) with non-radiographic (nr-) and radiographic axial spondylo-
arthritis (r-axSpA; i.e., AS).1 We report data to 2 years for these outcomes, in addition to spinal mobility, from the ongoing
open-label extension (OLE) study, BE MOVING.
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Methods: BEMOBILE 1 (NCT03928704) and 2 (NCT03928743) both comprised a 16-wk double-blind period followed by a
36-wk maintenance period. Pts were randomized to subcutaneous BKZ 160 mg every 4 wks (Q4W) or placebo (PBO); from
Wk 16, all received BKZ 160 mg Q4W. At Wk 52, eligible participants could enrol in the combined OLE study, BE MOVING
(NCT04436640).

We report scores for Bath AS Metrology Index (BASMI; 0–10 numerical rating scale assessing spinal mobility), Bath AS
Functional Index (BASFI; 0–10 numerical rating scale assessing physical function), Short Form-36 Physical Component
Summary (SF-36 PCS; mean/standard deviation in United States [US] general population: 50/10),2 individual SF-36
domains, and AS Quality of Life (ASQoL; score range: 0–18) to Wk 104 using multiple imputation (MI). We also report the

Figure 1. Mean BASMI, BASFI, SF-36 PCS and ASQoL improvement from baseline to Week 104 (MI)
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proportion of pts achieving BASFI ≤2 and clinically meaningful ASQoL improvement (reduction of ≥4 points in pts with base-
line score ≥4) to Wk 104 (non-responder imputation [NRI] and observed case [OC]). Data are pooled for all randomized pts
with nr-axSpA and r-axSpA in BE MOBILE 1 and 2.

Results: Of the pts originally randomized in BE MOBILE 1 (nr-axSpA) and BE MOBILE 2 (r-axSpA), 81.9% (208/254) and
86.1% (286/332) pts entered BE MOVING at Week 52, respectively; 189 nr-axSpA pts and 267 r-axSpA pts completed
Wk 104.

Mean reductions from baseline with BKZ seen at Wk 52 in BASMI, BASFI, and ASQoL were sustained to Wk 104 (Wk 52: –
0.6, –2.8, and –5.6; Wk 104: –0.6, –2.9, and –5.6, respectively; Figure 1). Mean improvement from baseline seen at Wk
52 in SF-36 PCS was also sustained to Wk 104 (Wk 52: +12.0; Wk 104: +12.4; Figure 1). After 2 years of BKZ treatment,
the mean SF-36 PCS score approached the lower bound of the US population average (Figure 1).2 Improvements across
all individual SF-36 domains were observed from baseline to Wk 104 (Figure 2).

Figure 2: SF-36 individual domain scores at baseline and Week 104 (absolute values; MI)

Figure 3. Proportion of patients achieving BASFI score ≤2 and ≥4 ASQoL reduction at Week 52 and Week 104 (NRI, OC)
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The proportions of pts that achieved BASFI ≤2 or clinically meaningful ASQoL improvement at Wk 52 were sustained to Wk
104 in BEMOVING (BASFI ≤2Wk 52: 45.1%, Wk 104: 42.8%; ≥4 ASQoL reduction Week 52: 66.3%, Wk 104: 59.7% [NRI];
Figure 3). Results were similar across nr-axSpA and r-axSpA pts.

Conclusion: BKZ treatment resulted in sustained improvements in spinal mobility, physical function, and HRQoL over
2 years across the full disease spectrum of axSpA.

References: 1. Dubreuil M. ACR 2023. Poster 0526; 2. Maruish ME. User’s manual for the SF-36v2 Health Survey
(3rd ed.).
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Background/Purpose: Secukinumab, a fully human anti-interleukin (IL)-17A monoclonal antibody, is approved for multiple
immunological disorders, including moderate-to-severe plaque psoriasis (PsO), psoriatic arthritis (PsA), axial spondyloarthri-
tis (radiographic and non-radiographic axSpA), and hidradenitis suppurativa (HS). Long-term safety of secukinumab was
previously reported based on pooled data from 47 clinical trials involving 15,644 patients with PsO, PsA and axSpA, with
a cutoff until June 25, 2022.1 Herein, we report the updated safety profile of secukinumab treated adult patients based on
a larger pool of clinical trials and including a newly approved indication of moderate to severe HS.
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Methods: The pooled safety analysis included data from 69 clinical trials (PsO: 41; PsA: 13; axSpA [including radio-
graphic and non-radiographic axSpA]: 13 trials; HS: 2 trials) of patients who had received ≥1 dose of secukinumab
(cutoff date: December 2023). Adverse events (AEs) were reported as exposure-adjusted incidence rates
(EAIRs)/100 PYs.

Summary of safety data from secukinumab clinical trials (entire treatment period)
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Results: A total of 22,603 patients (PsO [N=12,782], PsA [N=4648], axSpA [N=4113], HS [N=1060]) with overall exposure
of 36,649.3 PYs were included in the analysis. The most frequent AEs reported were nasopharyngitis, upper respiratory tract
infection and headache (Table 1). EAIRs per 100 PYs for inflammatory bowel disease, malignancies, major adverse cardio-
vascular events, and suicidal ideation remained low across all indications (Table 1).

Conclusion: This pooled safety data analysis, including long-term exposure data from 69 clinical trials including
22,603 patients, reaffirms the consistent safety profile of secukinumab in a large pool of clinical trials in patients
with PsO, PsA, axSpA, and moderate to severe HS. Adequate tolerability was observed in patients exposed up
to a mean of 470.5 days, consistent with the safety profile characterized during the placebo-controlled period
across indications.

Reference

Sun R, et al. Dermatol Ther (Heidelb). 2024;14(3):729-743.

Disclosure: A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene,
2, Compugen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6;
X. Baraliakos: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Merck, 2, 5,
6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; A. Gottlieb: Amgen, 1, 2, AnaptypsBio, 1, 2, Avotres Therapeutics,
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2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK, 5, Hexal,
5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; S. Schreiber: AbbVie, 2, Arena,
2, Biogen, 2, Bristol-Myers Squibb (BMS), 2, Celgene, 2, Celltrion, 2, Falk, 2, Fresenius, 2, Gilead, 2, IMAB, 2, Janssen,
2, MSD, 2, Mylan, 2, Pfizer, 2, Protagonist, 2, Provention Bio, 2, Takeda, 2, Theravance, 2; B. Sahoo: Novartis, 3, 11;
W. Bao: Novartis, 3, 11; C. Gaillez: Bristol-Myers Squibb (BMS), 11, Novartis, 3, 11; M. Bustamante: Novartis, 3, 11;
P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers
Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immu-
notherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5.
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Background/Purpose: This post hoc analysis of the INVIGORATE-1 study evaluated potential predictors of Ankylosing
Spondylitis international Society (ASAS) 40 response in patients with axial spondyloarthritis (axSpA) receiving intravenous
(IV) secukinumab.

ASAS, Assessment in Spondyloarthritis international Society; axSpA, axial spondyloarthritis; BASDAI, BASDAI, Bath Ankylosing Spondylitis Dis-
ease Activity Score; BASFI, Bath Ankylosing Spondylitis Functional Index; BMI, body mass index; HLA-B27, human leukocyte antigen B27;
hsCRP, high-sensitivity C-reactive protein; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; nr-axSpA, non-radiographic axSpA;
r-axSpA, radiographic axSpA; TNFi, tumor necrosis factor inhibitor; VAS, visual analog scale.

ASAS, Assessment in Spondyloarthritis international Society; axSpA; axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disease Activity
Score; BMI, body mass index; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; VAS, visual analog scale. a Selected from a repeated
measure multivariate logistic regression model with ASAS40 at Weeks 4, 8, 12, and 16 as the response variable (P<.1).
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Methods: INVIGORATE-1 (NCT04156620) is a randomized, double-blind, parallel-group, phase 3 trial of patients with
active axSpA (either radiographic [r] or non-radiographic [nr] axSpA). Enrolled patients were aged ≥18 years with a docu-
mented diagnosis of axSpA and fulfilled the ASAS classification criteria for axSpA (non-radiographic axSpA) or the 1984
Modified New York criteria for ankylosing spondylitis (radiographic axSpA). Patients were randomized 1:1 to IV secukinumab
(6 mg/kg at baseline followed by 3 mg/kg every 4 weeks) or placebo for 16 weeks. Only patients randomized to IV secuki-
numab were included in this analysis. Univariate logistic regression analyses were performed to identify baseline character-
istics (including demographics, disease characteristics, and treatment history; Table 1) that were likely associated (P<. 2)

ASAS, Ankylosing Spondylitis international Society; axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BMI, body mass index; IV, intravenous; VAS, visual analog scale.
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with the achievement of ASAS40 through Week 16. These potential predictors were subsequently entered into a repeated
measure multivariable logistic regression (RMMLR) model for further selection (P<. 1 to keep). For each of the predictors kept
by the RMMLR, descriptive subgroup summary of ASAS40 response rates through Week 16 are provided. All P values
derived from this post hoc analysis are nominal.

Results: This post hoc analysis included 264 patients with axSpA who received IV secukinumab in INVIGORATE-1. Greater
baseline total back pain (visual analog scale [VAS] score ≥75 mm; odds ratio [95% CI]; 2.20 [1.36-3.57]; P<. 01) and longer
time since axSpA diagnosis (≥5 years; 1.61 [1.01-2.56]; P=.05) were associated with greater achievement of ASAS40 over
16 weeks of treatment, while baseline enthesitis (0.54 [0.34-0.85]; P<. 01), greater baseline disease activity (BASDAI ≥7.31;
0.48 [0.30-0.77]; P<. 01), and older age (continuous in years; 0.98 [0.97-1.00]; P=.05) were associated with lower achieve-
ment of ASAS40 (Figure 1). ASAS40 response rates fromWeeks 4 to 16 were greater in patients without baseline enthesitis
(vs those with enthesitis) and in patients with BASDAI < 7.31 (vs BASDAI ≥7.31), total back pain VAS ≥ 75mm (vs total back
pain VAS < 75 mm), BMI < 25 kg/m2 (vs BMI ≥25 kg/m2), and time since diagnosis ≥5 years (vs time since diagnosis <
5 years) (Figure 2). Sex, HLA-B27 positivity, baseline hsCRP, previous TNF inhibitor exposure, and r-axSpA vs nr-axSpA
status were not shown to be predictive of ASAS40 response.

Conclusion: This post hoc analysis demonstrated that higher levels of back pain, longer time since diagnosis, and lower
BMI were associated with greater clinical response to IV secukinumab from Weeks 4 to 16 for patients with axSpA in
INVIGORATE-1, while baseline enthesitis, older age, and greater disease activity were associated with lower achievement
of clinical response. However, randomized clinical trial results demonstrated that patients treated with IV secukinumab
had clinical benefit regardless of demographics or baseline disease characteristics.

Disclosure: A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; E. Dokoupilova: AbbVie/Abbott, 5, Eli Lilly, 5, Galapagos NV, 5, Gilead, 5, GlaxoSmithKlein(-
GSK), 5, Hexal AG, 5, Janssen-Cilag, 5, Nimbus, 5, Novartis, 5, Pfizer, 5, Sanofi, 5, UCB Biopharma SPRL, 5;
C. Vizcaya: Novartis, 3, 8; R. Sutariya: Novartis, 3, 8; W. Bao: Novartis, 3, 11; K. Kapur: Novartis, 3, 8; S. Rohrer:
Novartis, 3, 8; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific
ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen,
2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,
2, UCB, 2, 6, XBiotech, 2.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Infections in SLE are a major cause of morbidity and mortality. The susceptibility to infections in SLE
is multifactorial. Immune dysregulation, immunosuppressive drug use and disease activity are important factors contributing
to infections in SLE patients. The Indian SLE Inception cohort for Research (INSPIRE) cohort is a multicentric inception
cohort of SLE patients from India. The current study describes the profile of infections and analyses the various factors that
predispose to infections in SLE.

Methods: The INSPIRE cohort enrolled patients with SLE fulfilling SLICC 2012 criteria between August 2018 to October
2022. The database was accessed on April 1, 2024, and data on infections occurring within the first 2 years of follow up
were recorded with respect to site and type of infections, organism isolated, and outcome. In addition, demographic and
other clinical data was also analysed as predictors of infections. The disease activity was assessed using BILAG every
6 months. The use of steroids, DMARDs, and BILAG at the time infection was analysed using multiple logistic regression
analysis. The SLEDAI2K of patients with and without infections was compared using Student’s unpaired t-test.
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Results: Among 2503 patients (mean age 27.7±10.2 years, median disease duration of 10 (4-24) months, 2291 females).
The M:F ratio was 10.8:1.

The total number of infective episodes were 937 during the 2-year follow-up (3552 patient-years). Therefore, the incidence of
infections was 26/100 patient-years. The number, type and site of infective episodes are shown in table 1. The most com-
mon infection was bacterial (61%): bacterial infections were E coli, Klebsiella, and Staphylococcus aureus. The common
sites of infection were the respiratory tract (33%) followed by urinary tract (32%) (table 1). Tuberculosis was seen in 7.6%.
Among opportunistic infections herpes zoster (n=108; 11.5%) and candidiasis (n=79; 8.4%) were common. Hospitalization
for infections was required for 376 (40%) patients. Mortality due to infections occurred in 36 (3.8%) patients. Use of cortico-
steroids and cyclophosphamide, were associated with higher chance of infections (Figure 1). Infections were more common
in patients with constitutional, neuropsychiatric, gastrointestinal, hematologic, and cardiopulmonary domains affection, but
not with mucocutaneous and renal domain (figure 2). The mean SLEDAI-2K of patients with infection was higher than
patients without infection (14.27±9.53 vs 13.3±7.74; p=0.022).

Conclusion: Gram negative bacterial infections are the most common infections in admitted SLE patients. Tuberculosis is a major
concern in Indian SLE patients. Corticosteroids, methylprednisolone pulse and cyclophosphamide predispose patients to
infections.

Disclosure: S. TRIPATHY: None; D. PANDIT: None; S. Pattanaik: None; L. Rajasekhar: None; V. SHOBHA: None;
C. Kavadichanda: None; A. Mathew: Novartis, 5; P. Ghosh: None; R. Gupta: None; M. Rathi: None; A. JAIN: None;
M. PARIDA: None; B. Das: None; A. Aggarwal: None.
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University Grossman School of Medicine, New York, NY
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Background/Purpose: Glucagon-like peptide-1 receptor agonists (GLP1-RA) are an emerging class of medications that
significantly improve cardiometabolic outcomes. Whether these drugs may be useful in mitigating the metabolic dysfunction
associated with corticosteroid use and the pathogenesis of SLE remains unknown, and the safety of GLP1-RAs in SLE
patients has yet to be established. A recent case report describing drug induced lupus, characterized by anti-dsDNA and
anti-histone antibodies, secondary to GLP1-RA administration underscores these uncertainties and may cause some pro-
viders to limit the use of these drugs in SLE patients (1). Accordingly, a retrospective analysis of the multiracial/multiethnic
NYU Lupus cohort was performed to evaluate outcomes of GLP1-RAs in SLE.
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Methods: Since 2014 patients fulfilling either ACR, SLICC, and/or EULAR criteria for SLE, speaking English, Spanish,
and Mandarin, are consented into the NYU Lupus cohort at a routine rheumatology visit. Comprehensive clinical data
including medications and disease activity are recorded at each visit thereafter. This database was queried for all
GLP1-RAs to identify relevant cases. Clinical characteristics of patients were assessed at baseline (most recent rheuma-
tology visit prior to starting GLP1-RA), 1-4 months, and 6-10 months after GLP1-RA initiation based on available follow
up data.

Results: Of the 1211 patients in the cohort, only 24 had received a GLP1-RA. Six were excluded from the analysis due to
insufficient documentation regarding the duration of medication use. Of the remaining 18 (median age 50), 17 (94%) were
female, 9 (50%) were White, 7 (39%) were Black, and 2 (11%) were Hispanic. All patients were on GLP1-RAs for weight loss
and only one had type 2 diabetes. In no case was the prescription written by rheumatology (6 (33%) weight management,
7 (39%) endocrinology, 2 (11%) bariatrics, 2 (11%) primary care, 1 (6%) unknown). At baseline, all but four patients were in DORIS
remission and no patients had active nephritis. There was follow up data available for 16 patients at 1-4months and 11 patients at
6-10 months. There was one mild to moderate flare assessed by the SELENA-SLEDAI flare index at 8 months characterized by

Table 1: Clinical characteristics prior to and at 1-4 months or 6-10months after GLP1-RA initiation. Data represented as median (IQR) or N (%). N is
specified where it differs from the overall sample size due to missing data. SLEDAI: systemic lupus erythematosus disease activity index, DORIS:
definition of remission in SLE, UPCR: urine protein:creatinine ratio, BMI: body mass index. *Immunosuppression included azathioprine, methotrex-
ate, belimumab, mycophenolate, and/or rituximab. **SLEDAI was calculated even when laboratory studies were not available, where blood and/or
urine was missing is noted in the Table.
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recurrent pleurisy, rash, and low complement; otherwise, no other flares were observed at follow up (Table 1 and Figure 1). In
total, three (27%) patients developed recurrent low complement and/or anti-dsDNA antibodies at 6-10 months. There was a
median reduction in BMI of 13% from baseline at 6-10 months (p=0.001) (Table 1). Nine (50%) patients were initially denied insur-
ance coverage for a GLP1-RA, but all received coverage after appealing or switching to a different agent in the same class.

Conclusion:While limited by a small sample size, this descriptive study showed that in SLE patients with overall low baseline
disease activity, GLP1-RAs did not trigger new clinical SLE manifestations and associated with improved metabolic dysfunc-
tion through decreased BMI. Despite their potential usefulness as adjunctive agents for lowering cardiometabolic risk, sev-

eral patients faced initial insurance rejections for GLP1-RAs, which may pose a major barrier to their routine
implementation by rheumatologists.

Figure 1: Map of SLEDAI domains affecting patients at each visit. Only those SLEDAI components present at any time during the follow up period
were included. Each row represents one patient. Green = presence of manifestation, white = absence of that manifestation, grey = missing data.

Reference
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Disclosure: P. Carlucci: None; B. Cohen: None; A. Saxena: AbbVie/Abbott, 1, AstraZeneca, 1, Aurinia, 2, Bristol-
Myers Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2; H. Belmont: Alexion, 1, Aurinia, 6;
M. Masson: None; H. Gold: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium,
1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2; P. Izmirly: Hansoh Bio, 2.

Abstract Number: 1485

Genetic Contributions to Systemic Lupus Erythematosus: Concordance
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SESSION INFORMATION
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Background/Purpose: Systemic lupus erythematosus (SLE) is influenced by both genetic and environmental factors. Twin
studies in SLE have shown varying levels of concordance. This study aims to further investigate the genetic contribution to
SLE by examining the concordance rates among twins from the population-based California Twin Program (CTP), a registry
of over 50,000 twins born in California between 1900 and 1982.

Methods:We restricted the data to 13,344 twin pairs with the following inclusion criteria: (1) both completed and returned a
baseline screening questionnaire (2) both reported the same zygosity (3) both reported the same sex for each other (4) both
were at least 18 years of age when the questionnaire was completed. SLE was determined by self-report or proxy-reported
by the co-twin. We compared concordance rates for SLE between MZ and DZ twins, stratified by sex of the twin pairs. Fish-
er’s exact test was used for the categorical variables and Welch’s two-sample t-test for continuous variables. We also cal-
culated the percent pairwise concordance estimating the probability of both twins having SLE given that SLE has
occurred in at least one twin.

Results: The mean age at questionnaire completion for the overall sample of 13,344 eligible twin pairs (39% MZ and 35%
like-sex DZ) was 42.3 ± 13.1 years, with 45% female-female pairs, 29% male-male pairs, and 26% male-female pairs, and
the following distribution: 80% non-Hispanic white (NHW), 7% Hispanic, 2% Asian and 2% Black. Of these, 99 twin-pairs
(30 MZ and 69 DZ), with a mean age of 44.4 ± 9.9 years indicated that at least one twin had SLE and with a substantial level
of agreement (i.e., Cohen’s kappa (95% CI): 0.64 (0.56-0.73)) between self-report and cotwin’s proxy report and had similar
racial distribution to the overall sample (Table 1).

Of these 99 twin pairs, six pairs were concordant (three MZ and three DZ) for SLE. The concordance rate was 2.3
times higher in MZ than in DZ twin pairs (with pairwise concordance rates of 10% for MZ and 4.3% for DZ twins, Fish-
er’s P=0.36). Within MZ twins, female-female pairs had an 11.1% concordance rate, while no concordance was
observed in male-male pairs (P=1.0). DZ concordance rates were 1.3 times higher for same-sex pairs compared to
male-female pairs (4.8% vs. 3.7%). Among same-sex DZ twins, female-female pairs showed a 5.1% concordance rate
(P=1.0) (Table 1).
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Conclusion: Higher pairwise concordance rates in MZ twins relative to DZ twins (concordance rate ratio � 2.3), and
higher rates among female pairs relative to male pairs (11.1% vs 0% for MZ and 5.1% vs 0% in DZ), suggest at least
a partial genetic basis and/or early childhood influence for SLE, corroborating previous studies. The limitations include
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the use of self-reported data and the inclusion of predominantly White patients; thus, our findings cannot be generaliz-
able to other populations. Leveraging the same registry, we plan to explore lifestyle, reproductive, genetic, and other
characteristics associated with disease discordance in twin pairs with SLE, which can contribute valuable insights into
the pathogenesis of SLE.

Disclosure: R. Dhital: None; J. Wan: None; K. Kalunian: None; W. Cozen: None.

Abstract Number: 1486

Cardiovascular Risk in Systemic Lupus Erythematosus: Carotid
Ultrasonography Is Useful for the Re-stratification of Cardiovascular Risk
Determined by Score2

Cristina Corrales Selaya1, Carmen Bejerano2, Carmen Secada G�omez3, Virginia Portilla-Gonz�alez4, Ricardo Blanco-
Alonso5, Victor Manuel Martinez Taboada6, Leyre Riancho7 and alfonso Corrales-Martínez8, 1Rheumatology, Marques
de Valdecilla University Hospital. IDIVAL, Santander, Cantabria, Spain, 2Hospital Universitario Marques de Valdecilla,
Immunopathology group, IDIVAL, Santander, Cantabria, Spain, 3Rheumatology, Hospital Universitario Marqués de
Valdecilla, IDIVAL, Santander, Spain, 4Hospital Universitario Marques de Valdecilla, Santander, Cantabria, Spain,
5Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander,
Spain, 6Facultad deMedicina. Universidad de Cantabria, Santander, Cantabria, Spain, 7Hospital Sierrallana, Torrelavega,
Cantabria, Spain, 8Hospital Universitario Marques de Valdecilla, Santander, Spain

SESSION INFORMATION
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Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II

Table1. Main baseline characteristics of 134 SLE patients without previous CV Events, without DM and without CKD.
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) patients have an increased cardiovascular (CV) risk compared
to the general population. Although SCORE2 (systematic coronary risk evaluation 2) has improved the CV risk determination
of the SCORE, it is still far from being well established in SLE. For this purpose, the research of tools that may identify high-
risk SLE patients who may benefit from active therapy to prevent CV events is of major importance. The main objective is
to determine if the use of carotid ultrasound may improve the stratification of CV risk determined by the SCORE2 in SLE
patients.

Methods: Cross-sectional study of 161 SLE patients in which CV risk was initially categorized according to the SCORE2.
Secondly, all of them underwent a carotid ultrasound for measurement of carotid intima-media thickness (C-IMT) and detec-
tion of carotid plaques. The presence of carotid plaque directly includes patients in the very high cardiovascular risk
category.

Results:We included a total of 161 SLE patients of whom 27 were excluded from the final analysis because of very high CV
risk (17 due to previous CV event, 6 Diabetes Mellitus (DM) and 4 chronic kidney disease (CKD).

The main characteristics of the remaining 134 patients included are shown in Table 1. Ninety-three percent of the patients
were women with a mean age of 51 ± 13 years and disease duration of 12 ± 9 years. From the 134 patients, 43%
(57) had carotid plaques.

Using SCORE2, patients were classified into 3 CV risk groups, low-moderate risk (111 cases, 83%), high risk (22, 16%) and
very high risk (1, 1%). Table 2 shows the results of the carotid ultrasound study in relation to the CV risk groups classified by
SCORE2. According to C-IMT, only 3.6% (4/111) of patients with low-moderate risk with SCORE2 and 13.6% (3/22) of
patients with high risk were reclassified as very high CV risk (C-IMT > 0.9 mm). However, carotid plaque detection reclassi-
fied 36% (40/111) of patients with low-moderate risk by SCORE2 and 72.7% (16/22) of patients with high CV risk as very
high CV risk.

In addition, all patients with C-IMT > 0.9 mm were found to have carotid plaque.

Table 2. SCORE2 risk in 134 patients with SLE, without previous CV events, without DM according to the C-IMT > 0.9 mm and carotid plaques.
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Conclusion: The presence of carotid plaque reclassifies to very high CV risk a significant number of SLE patients with low-
moderate CV risk by SCORE2. The C-IMT study does not add any value to the carotid plaque study in the stratification of
CV risk.

Disclosure: C. Corrales Selaya: None; C. Bejerano: None; C. Secada G�omez: None; V. Portilla-Gonz�alez: None;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6; V. Martinez Taboada: None; L. Riancho: None; a. Corrales-Martínez: None.

Abstract Number: 1487

Pregnancy Outcome and Risk Factors Analysis in Patients with Systemic
Lupus Erythematosus Complicated with Thrombocytopenia

Fan Lian and Qingying Fang, First Affiliated Hospital of Sun Yat-sen University, guangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: To compare the pregnancy outcomes of patients with systemic lupus erythematosus (SLE) compli-
cated with thrombocytopenia and those without, and to analyze the related risk factors.

Methods: A retrospective analysis was conducted on the clinical data of 178 pregnant patients complicated
with SLEwhowere treated at the First Affiliated Hospital of Sun Yat-sen University from February 2012 to October
2023. Patients were categorized into thrombocytopenia group (platelet count < 100×10^9/L) and normal platelet group,
and pregnancy outcomes between the two groups were compared. Logistic regression analysis was used to identify risk
factors associated with thrombocytopenia.

Results: Out of the 178 SLE patients, 34 (19.1%) were found to have thrombocytopenia during their pregnancy. Compared
with the control group, SLE patients with thrombocytopenia during pregnancy had a higher percentage of disease flaring
rate (55.9% vs 5.6%, P< 0.001) and a higher SLE Disease Activity Index (SLEDAI)(4.59±2.98 vs 2.29±1.88, P< 0.001). There
were significant differences in the incidence of severe preeclampsia (17.6% vs 4.9%, p=0.010) and postpartum hemorrhage
(17.6% vs 3.5%, p=0.002). The rates of pregnancy loss (50.0% vs 4.2%, p< 0.001), stillbirth (17.6% vs 0.7%, p< 0.001), and
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the birth of low birth weight infants (12.1% vs 2.8%, p=0.001) were higher in patients with thrombocytopenia. In our study,
Anti-β2GP-I positivity (OR=4.006, 95% CI 1.051-15.261, P = 0.042) and higher SLEDAI score (OR =1.483, 95% CI
1.183-1.858, P=0.001) were identified as independent risk factors for thrombocytopenia in pregnant patients with lupus.

Conclusion: Pregnancy complicated with thrombocytopenia in patients with SLE predicts higher disease activity, higher
rates of pregnancy failure, and stillbirth.

Disclosure: F. Lian: None; Q. Fang: None.

Abstract Number: 1488

Clinical Utility and Performance of Anti-C1q Antibodies for Systemic
Lupus Erythematosus: Comparative Analysis of Three Different Assays

Mariana Gonzalez-Trevino1, MeLea Hetrick1, Alain Sanchez-Rodriguez2, Ali Duarte-Garcia1 and Anne Tebo3, 1Mayo
Clinic, Rochester, MN, 2Mayo Clinic College of Medicine and Science, Rochester, MN, 3Department of Laboratory
Medicine and Pathology, Mayo Clinic, Rochester, MN

SESSION INFORMATION
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Background/Purpose: SLE is an autoimmune disorder characterized by autoantibody-mediated tissue damage. Antibod-
ies against C1q (anti-C1q) can identify patients with LN and rising titers predict renal flares and correlate with SLE disease
activity. Despite the reported clinical significance of anti-C1q for SLE and the development of anti-C1q commercial kits, their
performance characteristics in routine patient evaluation remain poorly defined. In this cross-sectional study, we aimed to
compare the performance of three commercial ELISA-based anti-C1q kits for SLE diagnosis and disease activity.

Methods: An unselected cohort of 107 patients with suspicion of a systemic autoimmune disease (i.e., with autoim-
mune workup requested by a physician from February-October 2021), and 102 controls from the Mayo Clinic biobank
were included and underwent anti-C1q testing with three kits (Buhlmann [Kit 1], Orgentec [Kit 2], Werfen [Kit 3]).
Patients in the unselected cohort were classified as having SLE (meeting 2019 EULAR/ACR Classification Criteria) or
a mimicker condition as per physician diagnoses. For patients with SLE, disease activity was assessed using SLEDAI
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and they were subclassified based on the presence of LN (history and/or active). Each anti-C1q kit was assessed for
diagnostic performance of the following comparisons: SLE vs non-SLE, SLE vs mimickers, history of LN vs non-renal
SLE, active LN vs non-active LN. Sensitivity, specificity, positive and negative likelihood ratios were calculated, and
receiver operating characteristic (ROC) curves were generated. The degree of association between anti-C1q and SLE-
DAI/complement levels was assessed using the Spearman correlation coefficient (rho). Between kit agreement was
evaluated using Fleiss Ƙ.

Results: A total of 209 patients were analyzed, 107 from the unselected cohort (55 SLE and 52mimickers) and 102 from the
control biobank. Table 1 contains the characteristics of the study groups. Overall, the three kits displayed low sensitivity and
high specificity for all the comparisons (Table 2). Kit 3 had the best performance in discriminating patients with SLE from
non-SLE (area under the curve [AUC]=0.76, 95% CI 0.7–0.84), whereas for the SLE vs mimicker comparison Kit
1 (AUC=0.71, 95% CI 0.61–0.81) and Kit 3 (AUC=0.71, 95% CI 0.62–0.82) exhibited adequate discrimination (Figure 1).
Among patients with SLE, all kits exhibited poor discrimination of patients with history of LN vs non-renal SLE (AUC= 0.68,
0.66, 0.64; respectively), but Kit 2 displayed good discrimination for patients with active LN from non-active LN (AUC=

Figure 1. Receiver operative characteristic (ROC) curves for each anti-C1q kit comparing A) SLE (n=55) vs non-SLE (n=154), B) SLE (n=55) vs
mimickers (n=52), C) history of LN (n=19) vs non-renal SLE (n=36), and D) active LN (n=6) vs non-active LN (n=49).
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0.74, 95% CI 0.57–0.91). A positive correlation was observed between anti-C1q and SLEDAI scores (rho=0.4, 0.4, 0.5)
whereas a negative correlation was found between anti-C1q and complement C3 (rho=-0.6, -0.5, -0.6) and C4 (rho=-0.4,
-0.5, -0.4) for kits 1, 2, and 3, respectively. Agreement for SLE between the three kits was moderate (Ƙ=0.42).

Conclusion: Anti-C1q can identify patients with SLE and correlate with global and renal disease activity, highlighting their
potential to function as follow-up markers in SLE. Agreement with commercial anti-C1q kits is variable. Further studies are
required to validate anti-C1q kits for routine patient evaluation.

Disclosure: M. Gonzalez-Trevino: None;M. Hetrick: None; A. Sanchez-Rodriguez: None; A. Duarte-Garcia: None;
A. Tebo: Euroimmun US, 6.

Abstract Number: 1489

Lupus Nephritis Clinical and Serological Responses at 12 Months:
Implications for Repeat Biopsy, Intensified Immunosuppression or
Additional Anti-proteinuric Therapy

HMichael Belmont1, Brooke Cohen2, Amit Saxena2, Peter Izmirly3 and Jill Buyon4, 1NYU School of Medicine, New York,
NY, 2NYU Grossman School of Medicine, New York, NY, 3New York University Grossman School of Medicine, New York,
NY, 4New York University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: LN treatment goal is to suppress immune mediated injury and preserve eGFR. Studies indicate pro-
teinuria < 700 at 12 months predicts maintaining eGFR at 7 or 10 years explaining the EULAR target. Proteinuria is reduced
by effective immunosuppression (IS) or drugs that reduce proteinuria regardless of pathology(RASi, MRA, SGLT2i, or
GLP1-RA). It is uncertain which patients at 1 year are candidates for repeat biopsy, intensified IS or additional anti-
proteinuria drug(s). We hypothesize that these decisions will be assisted by assessing proteinuria and serological
responses.

Methods: Identified patients in NYU SLE Registry with biopsy proven LN and data at 12 months after induction treatment
4/2017 - 4/2024. Data collected included demographics, dsDNA (DNA) by multiplex, C3/C4 by nephelometry, uPCR,
CRR (uPCR< 500), SRR (uPCR< 700), PRR (uPCR< 50% baseline) and urine sediment. Relied on KDIGO 2012 heat map
to determine CKD progression risk that categorizes magnitude of proteinuria relying on uACR, which we generated by using
uPCR x 0.6, in association with eGFR.

Results: 126 LN:115(92%) female, 45(36%) white, 38(30.4%) black, 23(18%) asian, and 38(30.4%) Hispanic Table 1. Only
21(16.7%) had a complete serological response with normalization of DNA and complement while 19(15.1%) had both ele-
vated DNA and hypocomplementemia. Most frequent outcome was abnormal DNA but no hypocomplementemia in
47(37.3 %). In 22(17.5%) DNA elevated with low C3 or C4 but not both. In 17(13.5%) DNA normal with hypocomplemente-
mia (low C3 or C4 or low C3 and C4)Table 2. 88(69.8%) on RASi, 4 (3.1%)SGL2i, 9(7.1%) MRA and 0 GLP1-RA Table 1.
CRR achieved 60(47.6%), SRR 10(7.9%), and PRR 27(21.4%) Table 1. 103(81.7%) of patients had uACR > 300 and
47(37.3%) 30-300. 25(19.8%) patients uPCR > 700 and abnormal urine sediment. Based on proteinuria and eGFR only
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13 patients had no risk for CKD progression, while 38 moderate, 56 high, and 19 very high risk Figure 1. 49 with either nor-
mal eGFR or only mildly decreased eGFR (60-89) at high risk due to magnitude of proteinuria. Very high risk in 12 based on
serological activity and uPCR > 700. 25(19.8%) had uPCR > 700 and abnormal urine sediment. Another 9(7.1%) patients
had normal serology and urine sediment, but uPCR > 700.

Clinical Characteristics

3039

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Serological Responses at One Year

KDIGO 2021 Heat Map: Risk for progression to chronic kidney disease based on albuminuria and eGFR
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Conclusion: In a real world LN cohort complete serological responses are infrequent at 12 months. CRR, SRR or PRR are
common and only 21.1% of patients without any clinical response defined by reduction in proteinuria. However, due to mag-
nitude of proteinuria many remain at risk for CKD progression. Based on persistent serological activity or abnormal urine
sediment and uPCR > 700 many patients are candidates for repeat biopsy to assess for suspected ongoing immune
injury. Moreover, patients are eligible for anti-proteinuric medication based on normal serology and urine sediment, but
uPCR > 700. Additional patients would be eligible for drug to reduce proteinuria if adopt stringent uACR goal, as in diabetic
kidney disease, with target uACR < 300 or < 30, regardless of eGFR. Future data can clarify long term proteinuria target in
patients with Grade 2 or worse CKD. At this time, clinical and serological responses at 12 months can clarify role of repeat
biopsy, intensified IS, or drug for proteinuria reduction.

Disclosure: H. Belmont: Alexion, 1, Aurinia, 6;B. Cohen: None; A. Saxena: AbbVie, 2, AstraZeneca, 2, Aurinia, 2, Bris-
tol Myers Squibb, 2, GlaxoSmithKlein, 2, Lilly, 2, Synthekine, 2; P. Izmirly: Hansoh Bio, 2; J. Buyon: Artiva Biothera-
peutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals,
1, Related Sciences, 1, 2.

Abstract Number: 1490

Multi-centered Clinical Validation of T Cell-bound C4d (TC4d) and T Cell
Autoantibodies (TIgG and TIgM): Sensitive and Specific Biomarkers of SLE
with Enhanced Accuracy Compared to Conventional SLE Tests

Vasileios Kyttaris1, Andrew Concoff2, Touba Warsi3, Sepehr Taghavi3, Sudha Kumar3, Stanley Park3, Abigail
Patalinghug3, Christine Schleif3, Brittany Partain4, Joseph Ahearn5, Nicole Wilson6, Chau-Ching Liu6, Susan Manzi6 and
Tyler O’Malley7, 1BIDMC, Boston, MA, 2Exagen, Inc., Los Angeles, CA, 3Exagen, Carlsbad, CA, 4Exagen, Boston, MA,
5Allegheny Health Network, Wexford, PA, 6Allegheny Health Network, Pittsburgh, PA, 7Exagen, Vista, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Conventional SLE diagnostic markers lack sensitivity and are biased towards severe disease,
resulting in a subset of clinically ambiguous ANA-positive but specific autoantibody-negative patients. T Cell markers, includ-
ing T Cell bound complement split product C4d (TC4d) and autoantibodies bound to T Cells (TIgG, & TIgM) demonstrate
superior diagnostic accuracy in single-center studies. This multi-center study establishes the clinical validity and quantifies
the added sensitivity in a cohort of SLE, other diseases and apparently healthy volunteers (AHV).

Methods: A cohort of 369 subjects inclusive of 91 SLE patients meeting 1997 ACR criteria, 159 with other autoimmune
rheumatic diseases (OARD), 38 with other rheumatic diseases (ORD) and 81 AHV were enrolled. Whole blood was analyzed
by flow cytometry for T Cell markers and cell-bound complement activation products (CB-CAPS) on erythrocytes and B cells
(EC4d & BC4d). Conventional SLE markers (anti-Smith & anti-dsDNA) were measured by ELISA and C3/C4 were measured
by immunoturbidimetry. Diagnostic cutoffs for T Cell markers were set at the 95th percentile of AHVs. Sensitivity and spec-
ificity for SLE vs. OARD, ORD and AHV were calculated. An overlap analysis using a multianalyte panel (MAP) algorithm inte-
grating EC4d, BC4d and conventional markers was performed. ROC analysis was used to compare the discriminatory
power of T Cell and conventional markers. A combined ROC curve for T Cell markers (T Cell marker algorithm) was created
using logistic regression to predict SLE diagnosis and assess combined discriminatory power.
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Results: The SLE cohort was majority white (71%), female (90%) and mean (SD) age of 50 (± 10) years old. AHVs were 48%
white, 54% female and mean (SD) age of 40 (± 20) years old (Table 1). In diagnosing ANA positive (ANA+) SLE vs. OARD,
area under the curve (AUC) values were TIgG (0.83), BC4d (0.81), T Cell marker algorithm (0.80), TC4d (0.78) and anti-
dsDNA (0.73) (Fig. 1A). For diagnosing ANA+ SLE vs. AHV, ROC analysis comparing T Cell markers and CB-CAPs to con-
ventional SLE markers yielded the following AUCs: BC4d (0.89), EC4d (0.84), T Cell marker algorithm (0.84), TC4d (0.82)
and anti-dsDNA (0.81) (Fig. 1B). Similar analysis for ANA-negative SLE versus AHV and OARD showed T Cell markers out-
performed conventional markers (Fig. 1C & 1D). With specificity for SLE vs. AHV at 95%, sensitivity was 59%, 32% and 31%
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for TC4d, TIgG and TIgM, respectively. Among the 91 SLE subjects, 69 (76%) tested positive for one or more of EC4d,
BC4d, conventional SLE markers or T Cell markers (Fig. 2A). Of 69 subjects with one or more marker positive, 23% were
positive solely for T Cell markers, compared to 2% for TIgG and 1% for TIgM (Fig. 2B). The combination of MAP, conven-
tional markers and T Cell markers demonstrated 80% sensitivity for SLE, with 22% uniquely positive for T Cell markers,
4% MAP, and 2% by conventional markers (Fig. 2C).

Conclusion: Integrating T Cell markers with conventional SLE markers and CB-CAPs enhances the detection of SLE, pro-
viding a more comprehensive approach to diagnosis. Incorporating T Cell markers into diagnostic protocols could signifi-
cantly improve the identification and timely treatment of SLE, particularly in clinically ambiguous cases.

Disclosure: V. Kyttaris: AstraZeneca, 2, 12, Site PI, BMS, 12, Site PI for Clinical Trial, Fresenius Kabi, 1, Janssen, 1;
A. Concoff: Exagen, Inc., 3, 11, Pacira Biosciences, inc., 2, United Rheumatology, A Specialty Networks Company,
2, 4; T. Warsi: Exagen Inc., 3; S. Taghavi: Exagen, 3; S. Kumar: EXAGEN INC, 3; S. Park: Exagen Inc, 3;
A. Patalinghug: Exagen, 3; C. Schleif: Exagen Inc., 3; B. Partain: Exagen, 3; J. Ahearn: Exagen, 1, 2, 5, 6, 9, 10;
N. Wilson: None; C. Liu: Exagene, 9, 10; S. Manzi: AstraZeneca, 2, 5, BMS, 5, Cartesian, 2, 5, Exagen Diagnostics,
Inc., 2, 9, 10, GSK, 2, 5, Lilly, 2, Lupus Foundation of America, 4, Miltenyi, 12, DSMB, Tenet, 2, UCB, 1, 2;
T. O’Malley: Exagen, 3, 11.

Abstract Number: 1491

Self-Reported Cognitive Function Among Older Adults with Systemic
Lupus Erythematosus (SLE) Compared to Older Adults with Other
Rheumatic and Musculoskeletal Conditions

Patti Katz1, Sofia Pedro2 and Kaleb Michaud3, 1UCSF, San Rafael, CA, 2Forward, The National Databank for Rheumatic
Diseases, Wichita, KS, 3University of Nebraska Medical Center, Omaha, NE
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cognitive symptoms such as forgetfulness or “brain fog” are frequently reported in SLE and among
the most distressing symptoms of lupus. Cognitive symptoms are also commonly reported among older adults, but little
information is available about cognitive symptoms in older people with SLE compared to those of similar ages with other
rheumatic or musculoskeletal conditions. We compared self-reported cognitive function among an older adult cohort with
SLE to individuals with rheumatoid arthritis (RA), osteoarthritis (OA), and fibromyalgia (FM) of similar ages, and examined
the association of cognitive function with self-perceptions of health status and functioning.
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Methods: Data were from FORWARD, The National Databank for Rheumatic Diseases, a longitudinal observational cohort.
Data are collected biannually via questionnaires. Individuals with physician-diagnosed SLE, RA, OA, and FM age≥55 were
included in analyses. Cognitive symptoms were assessed in 3 biannual surveys with the 8-item NeuroQoL Cognitive Func-
tion Short Form (NCF)1, which queries cognitive symptoms and perceived ability to complete everyday tasks. We compared
scores of individuals with SLE and no other rheumatic diagnosis to individuals with RA, OA, FM, and SLE + FM using gener-
alized estimating equation (GEE) modeling, adjusting for age, education, pain, fatigue, sleep disturbance, and depressive
symptoms. Among the SLE-only group, we compared self-reported lupus disease activity (0-10 scale, 0 = not at all active,
10 = extremely active), organ damage (Brief Index of Lupus Damage, BILD), and the occurrence of flares in the past 3 months
between those with low NCF T-scores (below 40, i.e., 1 SD below mean) and those with higher scores. We also compared
global health rating (0 – 100), health satisfaction (5-point scale, 0 = very satisfied, 4 = very dissatisfied), and social and role
functioning (from SF-36) for those with and without low NCF scores, adjusting for age, education, pain, fatigue, sleep distur-
bance, depressive symptoms, self-rated lupus activity, and BILD.

Results: 125 SLE, 6135 RA, 995 OA, 254 FM, and 41 SLE+FM questionnaires from respondents ≥ age 55 were completed
over 3 periods. Characteristics of each group are shown in Table 1. After adjustment, NCF scores of individuals with SLE
alone and SLE +FM were significantly lower than other groups (Table 2). Over a quarter of the SLE group and almost half
of the SLE + FM had low NCF scores (Table 2). In the SLE-only group, low NCF scores were associated with significantly
higher self-reported disease damage, greater occurrence of flares, and worse global health, health satisfaction, and social
and role functioning (Table 3).

Conclusion: Cognitive symptoms are significantly worse among older individuals with SLE compared to individuals of sim-
ilar age with other rheumatic or musculoskeletal conditions. Results show that the burden of cognitive symptoms continues
into older age for individuals with SLE, is significantly greater than for older individuals with other rheumatic/musculoskeletal
conditions, and has an important impact on quality of life, above and beyond lupus disease status.

Reference

1Iverson GL et al. Arch Clin Neuropsychol 2021; 36:126-134

Disclosure: P. Katz: None; S. Pedro: None; K. Michaud: None.
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Timing of SLEDAI-2K Item Improvements During the First Year of
Intravenous Anifrolumab Treatment of Moderate to Severe SLE
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of Rheumatic and Musculoskeletal Medicine, Faculty of Medicine and Health, University of Leeds, Leeds,
United Kingdom, Leeds, England, United Kingdom, 2Northwell Health, Manhasset, NY, 3School of Clinical Sciences,
Monash University, Melbourne, Victoria, Australia, 4Centre for Musculoskeletal Research, The University of Manchester,
Manchester, United Kingdom, 5BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden, 6BioPharmaceuticals
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Background/Purpose: SLE is a chronic disease in which irreversible organ damage can accumulate over time;
treatments associated with rapid responses in patients are therefore desirable.1 Pooled data from the phase
3 TULIP trials support that the approved monoclonal antibody anifrolumab reduces moderate to severe SLE
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activity across multiple organ systems when added to standard therapy over 52 weeks.2 Here, we investigate
the kinetics of disease activity improvements over 52 weeks for individual SLEDAI-2K items and organ systems
in the TULIP trials.

Methods:We included adults with moderate to severe SLE receiving intravenous anifrolumab 300 mg or placebo
every 4 weeks (Q4W) alongside standard therapy in the randomized, double-blind, placebo-controlled phase 3 tri-
als TULIP-1 and -2 (NCT02446912, NCT02446899).2 Patient status for each SLEDAI-2K item was assessed at
each visit; items reported here had baseline involvement in ≥20 patients in either treatment group. The propor-
tions of patients with SLEDAI-2K individual item improvements were calculated by treatment group and visit;
improvement was defined as a reduction vs baseline score. Numeric differences between treatment groups
≥10% are described.

Results: Individual SLEDAI-2K items were assessed in 726 patients (anifrolumab: n=360; placebo: n=366); baseline involve-
ment was generally balanced between treatment groups (Table). From Week 4 onwards, numerically greater proportions of
patients had leukopenia improvement with anifrolumab vs placebo (Week 4: 77.1% vs 23.3%). From Week 8 onwards, a
numeric difference favoring anifrolumab vs placebo was seen in the proportion of patients with complement improvement
(Week 8: 21.8% vs 9.9%). Though the proportions of patients with improvement were similar from Weeks 20–52, numeric
treatment differences favoring anifrolumab vs placebo were seen at Weeks 8–16 for vasculitis (Week 8: 38.5% vs 22.5%),
and Weeks 12–16 for mucosal ulcers (Week 12: 51.2% vs 41.1%) and pleurisy (Week 12: 55.6% vs 44.0%, note small sub-
group sizes). Increased anti-dsDNA binding improved in ≤20 patients per treatment group at any timepoint, with no consis-
tent differences over time. The proportions of patients with improvements in mucocutaneous domain items generally
increased over time in both treatment groups; more than 25% of patients improved with anifrolumab, with small numeric dif-
ferences (< 10%) favoring anifrolumab vs placebo from Week 16 for rash and Week 24 for alopecia.

Conclusion: A desired feature of SLE treatments is for patients to rapidly experience measurable improvements in disease
activity. More patients saw early improvements in mucosal ulcers, vasculitis, and pleurisy, with anifrolumab vs placebo,
despite similar treatment differences by Week 52. Normalization of leukopenia and low complement SLEDAI-2K items—
two markers of disease activity routinely measured in clinical practice—were observed after just two doses of Q4W anifrolu-
mab vs placebo.

1. Fanouriakis A. Ann Rheum Dis. 2024;83(1):15–29.

2. Morand EF. Lancet Rheumatol. 2022;4:e282–92.

Disclosure: E. Vital: AbbVie, 2, AstraZeneca, 2, 5, 6, Aurinia, 1, 12, Participation on Data Safety Monitoring/Advisory
Boards, CESAS, 2, Elli Lilly, 2, Genentech, 2, Merck, 2, Novartis, 2, 6, Otsuka, 2, 6, 12, Support for attending meet-
ings/travel, Pfizer, 2, Roche, 2, Sandoz, 5, SLEuro, 4, UCB, 2; R. Furie: AstraZeneca, 1, 2, 6; E. Morand: AbbVie,
5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono,
2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB,
5, Zenas, 2; I. Bruce: AstraZeneca, 2, 5, 6, Dragonfly Therapeutics, 2, GSK, 2, 6, Janssen, 2, 5, 6, Lilly, 2, Takeda, 2;
J. Knagenhjelm: AstraZeneca, 3, 11; C. Lindholm: AstraZeneca, 3.

Abstract Number: 1493

How Do Lupus Nephritis Patients Who Achieve Renal Remission Fare?
A 3-year Comparison in Terms of GFR Decline
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Jorge Guerra Sayre1, Andrea Fava2, Daniel Goldman3, LaurenceMagder4 andMichelle Petri3, 1Johns Hopkins University
School of Medicine, Baltimore, MD, 2Johns Hopkins University, Baltimore, MD, 3Johns Hopkins University School of
Medicine, Timonium, MD, 4University of Maryland, Baltimore, Baltimore, MD

SESSION INFORMATION
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Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) occurs in over 50% of SLE patients, contributing significant morbidity and mor-
tality. Despite a generally accepted treatment goal of Complete Renal Response (CRR) at one year, concerns for damage
accrual remain, raising the question of whether a more stringent proteinuria goal renal remission (RR) should be pursued.

Methods: CRR at one year after renal biopsy, was defined as urine protein creatinine ratio (UPCR) ≤ 0.50 g/g, and <
10 mg/day of prednisone. RR at one year after renal biopsy, was defined as UPCR ≤ 0.20 g/g, and < 5mg/ day of predni-
sone. We identified patients with biopsy classes: III, IV, or mixed III+V or IV+V per International Society of Nephrology/ Renal
Pathology Society (ISN/RPS) classification criteria. Estimated Glomerular Filtration Rate (eGFR) was assessed at baseline
and approximately 3 years post-baseline using the 2021 CKD-EPI formula without race. Based on these measures, three
long-term outcomes were evaluated: mean 3-year GFR, change in GFR, and proportion with a 30% decline in eGFR from
baseline.

Results: 60 patients had a qualifying biopsy and at least 3 years of follow-up data. Patient demographics and characteristics
are summarized in Table 1.CRRwas achieved in 25 patients (40%) and RR in 12 patients (19%) one year after biopsy. White
patients were more likely to achieve RR (43%) compared to Black patients (11%). Compared to patients who did not achieve
CRR, both CRR and RR demonstrated a higher eGFR and smaller declines in GFR at the 3-year assessment, but these dif-
ferences were not statistically significant (Figure 1). There was a statistically significant difference in the proportion who had a
30% decline in eGFR (Table 2). No differences were observed between those who achieved RR and those who achieved
CRR but not RR, with respect to three-year outcomes.

Conclusion: Renal remission is rare at one year (only 19% of our patients). Both RR and CRR had lower GFR decline com-
pared to non-responders. In fact, compared to non-responders, patients with either CRR or RR did not experience a 30%
decline in GFR, which was statistically significant.

Disclosure: J. Guerra Sayre: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2;
D. Goldman: None; L. Magder: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd,
6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Caba-
letto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient
Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics,
2, InnovadermResearch, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMDSerono, 1, Nexstone Immunology,
2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuti-
cals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc,
2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2.
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Trajectories of Disease Evolution upon Treatment Initiation in Systemic
Lupus Erythematosus: Pooled Results from Three Randomized Clinical
Trials of Belimumab

Ioannis Parodis1, Julius Lindblom2, Alexandre Tsoi3, Dionysis Nikolopoulos4 and Lorenzo Beretta5, 1Karolinska
Institutet, Karolinska University Hospital; Örebro University, Solna, Sweden, 2Karolinska Institutet, Stockholm, Sweden,
3Karolinska Institute, Stockholm, Sweden, 4Karolinska Institutet and Karolinska University Hospital, Division of
Rheumatology, Department of Medicine Solna, Stockholm, Sweden, 5Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico di MIlano, Milan, Milan, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Figure 1 - Outcomes in relation to latent classes
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Background/Purpose: The efficacy of belimumab in treating SLE has been demonstrated in several phase 3 randomized
clinical trials (RCTs). These trials showed belimumab efficacy on clinical parameters and patient-reported outcomes
(PROs), including fatigue assessed by the Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-F) question-
naire. However, there was a considerable individual variation regarding measures of disease activity and fatigue over time,
with only mild associations between those and clinical outcomes. Identifying patient subgroups with similar characteristics,
as assessed by clinical and psychometric measures, could enhance our understanding of SLE progression, improving sta-
tistical power and generalizability in clinical trial design.

Methods: A post-hoc analysis of data from three phase 3 RCTs of belimumab in SLE was conducted (BLISS-52, BLISS-76,
BLISS-SC).Patients with at least two visits from baseline, complete BILAG, SLEDAI-2K, PGA, FACIT-F score, and steroid
use data were included. Growth mixture modeling via the lcmm package in R identified latent classes. Data were modeled
with the multlcmm function to determine latent classes, assuming a common underlying process for all outcomes. Four-
week trends of BILAG, SLEDAI, FACIT-F (range: 0-52, the lower the better), PGA (range: 0-3), and the proportion of patients
achieving LLDAS or DORIS remission were plotted in relation to latent classes.

Results: A total of 2868 patients (94.6% female) were analyzed. Mean (± standard deviation) baseline disease duration was
6.6±6.6 years, SDI scores 0.7±2, BILAG scores 17±7.8, SLEDAI-2K 10.2±3.6, PGA 1.5±0.5, daily prednisone dose 11±8.9
mg, and FACIT-F scores 30.6±11.9. In the initial model, steroids had high standard errors, indicating a weak link with the
latent process and that they do not share much information with the other variables. A refined model, considering only clin-
ical measures and FACIT-F, corrected for treatment and SDI scores was then bult (no other covariates improved the fit). Four
classes (quick responders, slow responders, moderate-disease non-responders, and severe-disease non-responders) best
described SLE progression (Figure 1). The proportion of patients achieving LLDAS or DORIS remission correlated with latent
classes (Figure 2). Baseline characteristics alone or in combination could not predict disease progression.

Conclusion: SLE progression can be described by four distinct trajectories linking PROs and disease severity measures.
This classification may personalize treatment plans and enhance clinical trial design by identifying distinct patient subgroups.
Furthermore, this post-hoc classification could be valuable for biological studies aimed at differentiating the characteristics of
the diverse trajectories, given that no clinical variable alone can predict them.

Figure 2 - Proportion of patients in LLDAS or DORIS remission in relation to latent classes
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Disclosure: I. Parodis: Amgen, 5, 6, AstraZeneca, 1, 2, 6, Aurinia, 1, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly,
5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Janssen, 2, 6, Novartis, 1, 2, Otsuka Pharma, 1, 2, 5, 6, Roche, 2, 5, 6;
J. Lindblom: None; A. Tsoi: None; D. Nikolopoulos: None; L. Beretta: None.

Abstract Number: 1495

Real-World Reduction in Disease Flares and Oral Corticosteroid Use with
Anifrolumab Therapy in Systemic Lupus Erythematosus: A Claims-
Based Study

Mawuena Binka1, RanaMuhammadQasim Khan2, Joseph Tkacz3, DonnaMcMorrow3, Laurence Gozalo3 and Gail Kerr4,
1BioPharmaceuticals Medical, AstraZeneca, Wilmington, DE, 2BioPharmaceuticals Medical, AstraZeneca, Wilmington,
3Inovalon, Bowie, MD, 4Veterans Affairs Medical Center, Georgetown and Howard University Hospitals, Washington, DC
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex, chronic autoimmune disease characterized by
frequent episodes of disease activity (flares) of varying severity.1 SLE flares are often managed with corticosteroids, the fre-
quent and extended use of which can cause severe side effects.2 Anifrolumab clinical trials have shown reductions in flare
rates along with corticosteroid dose tapering - two major treatment goals for SLE.3,4 This study examined real-world
changes in disease flares and oral corticosteroid (OCS) use before and after initiation of anifrolumab therapy in adults with
SLE in the United States.
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Methods: This retrospective observational study included claims data of adults with SLE in the MORE2 Registry®

(Commercial, Medicare Advantage, and Managed Medicaid), plus 100% Medicare Fee-for-Service data
(8/1/2020-9/30/2023). Eligible patients: 1) had an SLE diagnosis: ≥1 inpatient or ≥2 non-diagnostic outpatient
claims with SLE diagnosis code (ICD-10-CM M32.xx) separated by 30-365 days; 2) had initiated anifrolumab: ≥1
claim for anifrolumab on/after August 1, 2021 (earliest claim = index date); 3) were adherent to anifrolumab (≥3
claims in a 6-month period); 4) and ≥18 years old at index, 5) with ≥6 months of continuous enrollment with insur-
ance benefits before and after index. Outcomes were assessed in 6-month windows pre-index (baseline) and post-
index (follow-up). Outcomes of interest included: i) SLE disease flares (proportion of patients experiencing flares by
frequency [≥1 to ≥4] and severity [moderate, severe]), as determined with an adaptation of the validated algorithm
from Garris et al,5 and ii) prednisone-equivalent OCS use (number of claims, mean daily OCS dose, cumulative
OCS dose). Group estimates were reported.

Results: Of the 522 eligible participants, 40.6% were white, 92.5% female, 36.6% commercially insured, with a mean
(SD) age of 48.2 (15.1) years (Table 1). At baseline, 516/522 (98.9%) patients experienced ≥1 flare, 467 (89.5%) ≥2
flares, 320 (61.3%) ≥3 flares, and 144 (27.6%) ≥4 flares (Table 2). During follow-up, 463/522 (88.7%) patients experi-
enced ≥1 flare, 342 (65.5%) ≥2 flares, 151 (28.9%) ≥3 flares, and 49 (9.4%) ≥4 flares. The proportion of patients with
moderate and severe flares decreased from 94.4% and 6.1% at baseline to 86.6% and 4.4% during follow-up, respec-
tively. The mean (SD) cumulative OCS dose declined by 24% from 684 (1137) mg pre-index to 516 (924) mg post-
index (Table 2).

Conclusion: This real-world study showed reductions in the frequency of SLE disease flares and OCS use in the 6 months
following anifrolumab treatment initiation. These early changes in disease flare rates and cumulative OCS dose among SLE
patients suggest the potential for steroid-sparing with anifrolumab therapy. Further analyses to determine long-term out-
comes with anifrolumab are underway.
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Background/Purpose: SLE is a heterogeneous autoimmune disease affecting multiple organ systems, making clinical
trial design challenging. Biomarkers that can identify patients with specific clinical manifestations could allow for more
targeted approaches in clinical development. This post-hoc analysis explored the dysregulation of cytokines in associ-
ation with disease characteristics at baseline using biomarker data from a phase 3 study of ustekinumab in participants
with active SLE.1

Methods: The phase 3 randomized, placebo-controlled study enrolled 516 autoantibody-positive participants with SLE
whose disease remained active despite standard-of-care therapy.1 Participants were randomized in a 3:2 ratio to receive
ustekinumab or placebo through week 48. Baseline serum levels of inflammatory cytokines were assessed using the Meso
Scale Discovery platform (IFN-γ, p40, TNF-α, IL-10, IL-15, IL-16), Quanterix’s single molecule array (Simoa) technology (IFN-
α), and the high-sensitivity Single Molecule Counting Erenna Immunoassay (IL-17F and IL-22) in a biomarker subgroup
(n=201) with similar baseline characteristics as the overall study population. Samples from demographically matched healthy
subjects (n=30) were procured independently as a control group for biomarker analyses. Statistical significance was defined
as fold change >1.5 and p< 0.05 in this exploratory analysis.

Results: Compared to healthy subjects, trial participants with SLE had significantly elevated serum levels of IFN-α, IFN-γ, IL-
12/23 p40, TNF-α, IL-10, IL-15, and IL-16, but not IL-17F or IL-22. Among participants with SLE, elevated serum IFN-α
levels were associated with higher levels of anti-dsDNA ( >75 IU/mL) and with the presence of other autoantibodies, includ-
ing anti-RNP, -SSA, -SSB, and -Sm. Similar associations with each autoantibody were found with IFN-γ except for anti-SSA.
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Clinically, both IFN-α and IFN-γ were found to be associated with higher overall baseline disease activity, as measured by
SLEDAI-2K scores ( >10 vs ≤10) and with active lupus nephritis. Skin disease was not associated with IFN-α levels. How-
ever, lower IFN-γ levels were found in participants with more severe skin manifestations (Cutaneous Lupus Erythematosus
Disease Area and Severity Index [CLASI] >6 vs ≤6). No clear difference in either IFN-α or IFN-γ levels were observed in
patients with more arthritis activity (active joint count >6 vs ≤6).

Conclusion: Inflammatory cytokines are dysregulated in participants with SLE in a phase 3 clinical trial, similar to previously
reported findings. Serum levels of IFN-α and IFN-γ were associated with autoantibodies, consistent with their roles in B lym-
phocyte regulation. While IFNs were associated with overall disease activity and renal disease, skin disease activity was not
associated with IFN-α and was instead associated with lower levels of IFN-γ, consistent with a regulatory function. If con-
firmed in future studies, these findings suggest that cytokine levels have potential to identify patients with significantly high
organ-specific disease activity.

1van Vollenhoven RF, et al. Ann Rheum Dis. 2022;81:1556-1563.

Disclosure: L. seridi: Janssen, 3, Johnson & Johnson, 11; S. Leonardo: Janssen Research & Development, LLC,
3, Johnson & Johnson, 11; B. Scott: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; R. Gordon:
Janssen, 3, Johnson & Johnson, 11; c. shu: Janssen, 3, Johnson & Johnson, 11; K. Fei: Janssen, 3, Johnson & John-
son, 11;K. Lo: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;A. Stevens: Janssen, 11, Johnson &
Johnson, 11; S. Gao: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11.

Abstract Number: 1497

Abbreviations: IQR – interquartile range; SDI – SLICC/ACR damage index; SLEDAI-2K – systemic lupus erythematosus disease activity
index 2000
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Type I Interferon Status and Clinical Manifestations in a Large Cohort of
Patients with Systemic Lupus Erythematosus

Justin Smith1, Laura Patricia Whittall Garcia2, Dennisse Bonilla2, Qixuan Li2, Robert Terbrueggen3, Hemani
Wijesuriya3, Ian Richards3, Aviva Jacobs3, Joan Wither2, Dafna Gladman4 and Zahi Touma5, and DxTerity, 1University
of Toronto, Toronto, AB, Canada, 2University Health Network, Toronto, ON, Canada, 3DxTerity Diagnostics Inc.,
Torrance, CA, 4University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 5University of Toronto,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Type I interferons (IFN) are pivotal in the pathogenesis of SLE, with studies showing high IFN gene
signature (IGS) status associated with certain organ manifestations, autoantibody profiles, and disease severity. With novel
medications targeting the interferon pathway, an enhanced understanding the IGS in patients with SLE is necessary. Recent
studies have suggested that IFN levels remain stable overtime despite changes in disease activity and treatment. In this
study, we investigated the differences between IGS levels in relation to clinical characteristics in a large cohort of patients
with patients with SLE.

Methods: Patients who met 2019 EULAR/ACR classification criteria for SLE, from a single center, were included. Whole
blood collected from a single time point was analyzed for IGS by the DxTerity assay, categorizing patients into IFN high or
IFN low status. SLEDAI-2K organ domains were cumulatively characterized from 5 years prior to whole blood collection to
last available visit. Clinical characteristics, including SLICC/ACR damage index (SDI), cumulative antibody status, glucocor-
ticoid and immunosuppressive use, were analyzed according to IFN status.

Results: In total, 506 patients with median age of 49.53 years (IQR 37.27-60.54) were included, with 291 (57.5%) IFN high
and 215 (42.5%) IFN low. More Black patients were IFN high (75.6%), while more Caucasian patients (49.6%) were IFN low.
The median duration of SLE disease was longer in the IFN low group (22.7 years [IQR 11.58-21.05]) than in the IFN high group
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(14.06 [QR 7.90-24.71]) (p< 0.001). There was no difference in the proportion of the individual SLEDAI-2K organ domains
between the IFN high and low groups, aside from presence of the hematologic domain (IFN high 82.8% versus 73.0%
[p=0.011]). The median SLEDAI-2K score was higher in the IFN high group (2.00 [IQR 0.00-4.00]) then in the IFN low group
(0.00 [IQR 0.00-4.00]) (< 0.001). The SDI was similar between the two groups. More patients in the IFN high vs. low group
had positive Smith (56.7% vs. 32.6% [p< 0.001]), RNP (66.7% vs. 49.3% [p< 0.001]), Ro (67.4% vs. 47.0% [p< 0.001]), La
(30.9% vs. 17.2% [p=0.001]), chromatin (75.6% vs. 41.9% [p< 0.001]), dsDNA (61.2% vs. 38.1% [p< 0.001]) and ribosomal
P (27.1% vs. 7.9% [p< 0.001]) autoantibodies, with no differences in levels of C3 and C4 or in the presence of antiphospholipid
antibodies. Numerically more patients with IFN high status were on glucocorticoids (112; 38.5%) then were patients with IFN
low status (58, 27%) (p=0.009). More patients with IFN high status were on immunomodulatory agents (185; 63.6%) vs. the
IFN low group (98; 45.6%) (p< 0.001), though there was no difference in use of antimalarials or biologics.

Studies Summary
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Conclusion: In this large cohort of patients with SLE, IGS status may help to predict disease severity, use of glucocorticoids,
and overall use of immunomodulatory therapy, though IFN level did not predict presence of SLEDAI-2K organ domains.
More studies are needed to assess those clinical characteristics associated with an elevated IGS and to determined who
may respond best to type I IFN targeted therapies.

Disclosure: J. Smith: None; L. Whittall Garcia: None; D. Bonilla: None; Q. Li: None; R. Terbrueggen: DxTerity Diag-
nostics Inc., 3, 8; H. Wijesuriya: DxTerity Diagnostics Inc., 3; I. Richards: DxTerity Diagnostics Inc., 3; A. Jacobs:
DxTerity Diagnostics, 3, 8, 11; J. Wither: AstraZeneca, 1, 2, Pfizer, 5; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZe-
neca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB,
2, 5; Z. Touma: None.

Abstract Number: 1498

Gender Disparities in Clinical Manifestations and Outcomes of Systemic
Lupus Erythematosus: A Systematic Review and Meta-Analysis

Mazen Allouni1, Muhammad Shamim2, Krista Topalsky3 and Omer Pamuk4, 1Case Western Reserve, University
Hospitals, Cleveland Medical Center, Cleveland, OH, 2University Hospitals/ Case Western Reserve University, Cuyahoga
Falls, OH, 3University Hospitals/ Case Western Reserve University, Shaker Heights, OH, 4University Hospitals Cleveland
Medical Center/ Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II

Figure 1. Female/Male Ratio
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The clinical manifestations and outcomes of systemic lupus erythematosus (SLE) reveal notable
gender differences, which may impact treatment strategies and patient outcomes. This meta-analysis aims to evaluate gen-
der disparities in major organ involvement, clinical manifestations, mortality, and prognosis in SLE patients.

Methods: A systematic review was conducted using PRISMA guidelines. Literature searches were performed using
PubMed, Embase, and Cochrane Library to identify relevant studies published from inception to April 2024. Data on demo-
graphics, clinical manifestations, major organ involvement, mortality rates, and prognosis indicators were extracted. Studies
that did not include comparisons between males and females were excluded. Random and fixed effect models were used to
assess gender differences, with heterogeneity evaluated using the I2 statistic.

Results: Twenty-seven studies involving 29,694 SLE patients, including 2,928 males (11.84%), were analyzed (Figure 1).
Major organ involvement was less frequent in females, including higher rates of renal (OR 0.5955; 95% CI: 0.5077-0.6986),
neurological (OR 0.7823; 95% CI: 0.6094-1.0044), thrombocytopenia (OR 0.8052; 95% CI: 0.7117-0.9110). and serositis
such as pleuritic (OR 0.7655; 95% CI: 0.6378-0.9188) and pericarditis (OR 0.7597; 95% CI: 0.6311-0.9143). Females were
more likely to experience malar rash (OR 1.4266; 95% CI: 1.1991-1.6974), oral ulcers (OR 1.2805; 95% CI: 1.0531-1.5570),
arthritis (OR 1.4313; 95% CI: 1.3081-1.5661), and leukopenia (OR 1.2652; 95% CI: 1.0483-1.5271). Additionally, females
had higher frequencies of anti-SSA (OR 1.4290; 95% CI: 1.0380-1.9671) and anti-SSB antibodies (OR 1.2652; 95% CI:
1.0146-1.5777), while anti-Sm antibodies were less common in females (OR 0.7262; 95% CI: 0.5556-0.9493).

Conclusion: This meta-analysis underscores significant gender disparities in SLE, with major organ involvement, particularly
renal, neurological, and cardiovascular manifestations, being more frequent in males. Recognizing these disparities is essen-
tial for developing tailored treatment approaches and improving prognostic strategies for SLE patients. Further research is
warranted to explore the underlying mechanisms and develop gender-specific interventions.

Disclosure: M. Allouni: None; M. Shamim: None; K. Topalsky: None; O. Pamuk: None.

Abstract Number: 1499

Nephritis, Neurological Disease and Thrombocytopenia Combined Figures
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Figure 1. Clinical features of newly-onset SLE patients with NP symptoms compared to those without

Figure 2 Cumulative overall survival (A)/overall flare-free survival (B) between newly-onset NPSLE and SLE (NP-) group
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Outcome of Newly Onset SLE with Neuropsychiatric Symptoms and Its
Clinical Features in Daily Clinical Practice: A Single Center Study

Shuzo Sato, Fumitaka Seike, Yuya Sumichika, Kenji Saito, Shuhei Yoshida, Haruki Matsumoto, Jumpei Temmoku, Yuya
Fujita, Naoki Matsuoka and Tomoyuki Asano, Fukushima Medical University, Fukushima, Fukushima, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Although neuropsychiatric (NP) symptoms may occur in patients with SLE even in initial onset, stud-
ies regarding the distinct clinical features of SLE patients with NP symptoms upon initial onset were scarce. This study aims
to investigate the clinical features and outcomes of SLE patients who had NP symptoms upon the initial onset of SLE.

Methods: This study is a retrospective, inception cohort study. Newly diagnosed SLE patients treated in the Department of
Rheumatology, Fukushima Medical University Hospital between 2010 and 2022 were collected. Patients who experienced
neuropsychiatric (NP) symptoms upon diagnosis of SLE were defined as the NPSLE group and its clinical features including
age, sex, disease duration, SLE symptoms, laboratory data, disease activity, organ damage, and treatment were compared
with normal SLE (NP-) group. Cumulative overall survival and flare-free survival were also compared between the 2 groups
using Kaplan-Meier analysis. Using logistic regression analysis, we further investigated risk factors for the damage accrual
in patients with SLE.

Results: Among patients treated in our department from 2010-2022, 90 newly diagnosed SLE patients were included. The
mean age was 37.7 years old, and 80 patients were female (88.4%). The mean observation period was 57.1 ± 43.6 months
and the mean SLEDAI score was 17.6, respectively. Among 90 patients, 20 (22.2%) showed NP symptoms in the initial dis-
ease. The comparison of clinical characteristics between the NPSLE group (20 patients) and SLE (NP-) group (70 patients) is
shown in Figure 1. General characteristics were similar between the 2 groups including age, sex, SLE symptoms, and labo-
ratory tests except for the diagnostic delay (p=0.013) and arthritis (p=0.037). Initial SLEDAI and SDI at the end of follow-up
were significantly higher in NPSLE group than those of SLE (NP-) group. In therapy, significantly higher PSL doses,
increased frequencies of cyclophosphamide and mPSL pulse therapy were seen in the NPSLE group. Kaplan-Meier analysis
showed similar cumulative overall/flare-free survival between the 2 groups (Figure 2). We further analyzed the risk factor of
organ damage accrual (SDI ≥1) in patients with newly-onset SLE. Logistic regression analysis showed patients’ age and
NPSLE upon initial onset were independent risk factors for damage accrual (odds ratio: age 1.04, 95%CI 1.00-10.8 and
NPSLE 3.89, 95%CI, 1.02-14.9, respectively, p< 0.05).

Conclusion: SLE patients with NP symptoms upon initial onset may show higher SLE disease activity and later organ dam-
age accrual compared to SLE patients without NP symptoms.

Disclosure: S. Sato: None; F. Seike: None; Y. Sumichika: None; K. Saito: None; S. Yoshida: None; H. Matsumoto:
None; J. Temmoku: None; Y. Fujita: None; N. Matsuoka: None; T. Asano: None.

Abstract Number: 1500
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Work-Related Disability and Function in Systemic Lupus Erythematosus
(SLE): Outcomes of an Exploratory Study from Different Canadian
Centres

Figure 1: Comparison of Work Functioning Scores between patients with SLE and the general working population
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Behdin Nowrouzi-Kia1, J. Antonio Avina-Zubieta2, Mary Fox3, William Shaw4, Maggie Ho5, Qixuan Li5, Catherine Ivory6,
Paul Fortin7, Stephanie Keeling8, Jennifer Reynolds9, Derek Haaland10, Janet Pope11, Lily Lim12, Patti Katz13, Murray
Urowitz14, Laura Patricia Whittall Garcia5, Dafna Gladman15 and Zahi Touma1, 1University of Toronto, Toronto, ON,
Canada, 2Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada, 3York University, Toronto,
ON, Canada, 4University of Connecticut, School of Medicine, Farmington, CT, 5University Health Network, Toronto, ON,
Canada, 6The Ottawa Hospital, Ottawa, ON, Canada, 7Centre ARThrite - CHU de Québec - Université Laval, Quebec, QC,
Canada, 8University of Alberta, Edmonton, AB, Canada, 9UBC, North Vancouver, BC, Canada, 10The Waterside Clinic, Oro
Medonte, ON, Canada, 11University of Western Ontario, London, ON, Canada, 12University of Manitoba, Winnipeg, MB,
Canada, 13UCSF, San Rafael, CA, 14Self employed, Toronto, ON, Canada, 15University of Toronto, Toronto Western
Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) has a significant and long-lasting impact on work outcomes, is
a source of long-lasting work disability, and presents challenges with participation in activities of daily living. This study aimed
to create a functional profile for patients with SLE. A functional profile is defined as activities of daily living and those related to
work functioning (activities of daily living).

Methods: A cross-sectional investigation was carried out across six Canadian facilities, comprising six academic institutions
and one community-based facility. Clinical measurements were obtained, including the SLEDAI-2K and ACR/SLICC Dam-
age Index (SDI) and patients’ medications. Patients completed the Work Role Functioning Questionnaire v2.0 (WRFQ), the
World Health Organization—Disability (WHO-DAS) Assessment Schedule 2.0 (WHO-DAS), and the Beck Depression Inven-
tory (BDI-II). Descriptive and inferential statistics were computed for the demographic, clinical, and functional outcomes. Uni-
variate and multivariate regression analyses to study the association with WHO-DAS and WRF were performed.

Notes. SLEDAI-2K =Systemic Lupus Ertyhematosus Disease Actvitiy Index 2000, SLICC/ACR Damage Index = SDI, FSS= Fatigue Severity Score,
WRF =Work Role Functioning Total Score, Depression =Beck Depression Inventory, FSS= Fatigue Severity Score, WRF =Work Role Functioning
Total Score, Depression = Beck Depression Inventory
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Abstract Number: 1501

Retrospective Cohort Study Identifying Pulmonary Complications in a
Cohort of Patients with Systemic Lupus Erythematosus

Jessica Johnson1, Chao Zhang2 and Emily Littlejohn3, 1Cleveland Clinic Lerner College of Medicine, Cleveland, OH,
2Cleveland Clinic, Cleveland Heights, OH, 3Cleveland Clinic, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a systemic autoimmune disease with multi organ involve-
ment. One of the most common manifestations is pulmonary disease with a reported prevalence between 5 – 90%. Given
this wide range of prevalence, there is a need to more closely define types of pulmonary disease in SLE and associated risk
factors. We sought to characterize the presentation of pulmonary manifestations in an established SLE cohort using elec-
tronic health record data.

Methods: A retrospective chart review was performed using The Cleveland Clinic Health System electronic medical record
data and the Cleveland Clinic Lupus Cohort (CCLC) data. All patients were >18 years of age and had confirmed SLE by a
Cleveland clinic foundation rheumatologist using the 2012 SLICC or 2019 ACR/EULAR classification criteria. The cohort
included 313 patients, 220 of whom had imaging studies completed. Generalized estimating equations (GEE) were utilized
to analyze the data, accounting for its repeated measured nature.

Results: The average age in our cohort was 42.5 years, 86.7% identified as female, 60.5% identified as white, 37.3% as
Black, and 1.82% as Asian (Table 1). The most common findings on CT and x-ray were increased lung density (24%,
12%) and atelectasis (18%, 10%). The most common disease found on CT was pleural effusion (24%) or mediastinal/axillary
lymphadenopathy (16%). Our GEE analysis showed no association between demographics and CT findings; however,
patients who had smoked (current or former), had higher odds (OR 2.28, 95% CI: 1.05 – 4.94, p = 0.04) of radiologist
reported disease on their imaging compared with patients who never smoked, even after adjusting for other covariates
(Table 2). Additionally, the GEE results for disease on x-ray, as reported by the radiologist, showed that age, gender, smok-
ing status, and x-ray time were significantly different in those who had a disease reported on their radiological report com-
pared with those who did not (Table 3).

Conclusion:With the limited literature commenting on pulmonary involvement in SLE, our results show that certain factors,
namely smoking, older age, and male sex should prompt clinicians to have a higher suspicion for lung disease in SLE
patients. While our study is limited by the retrospective nature, lack of consistent SLEDAI-2K scores, and medication infor-
mation within a date considered acceptable for inclusion in our analysis, our results highlight important characteristics for
predicting pulmonary involvement in SLE. It is also important to note that the pathologies described herein cannot be directly
attributed to SLE and could have secondary causes such as infection or other organ system failure. Further characterization
in larger cohorts should be conducted to explore these possible associations. Until then, awareness of these potential risks
is important for clinicians caring for SLE patients to optimize their care and follow up.
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Table 1. Baseline Patient Characteristics for the Imaging Dataset. Baseline demographic information for all patients in the registry dataset who had
imaging completed are reported. 220 of 313 had either CT, X-ray, or both completed prior to the collection date. Some patients did not have com-
plete baseline demographic information.
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Disclosure: J. Johnson: None; C. Zhang: None; E. Littlejohn: Aurinia Pharmaceuticals, 6, Bristol-Myers
Squibb(BMS), 5, GlaxoSmithKlein(GSK), 2, Synthekine, 2, 5.

Table 2. GEE results for CT findings and disease status. Within the GEE model for CT imaging data, 97 patients had complete information and
were included in the analysis. The outcome of interest was CT finding (abnormal vs normal) and evidence of CT disease (yes vs no). The results
showed no association between demographics and CT findings; however, patients who had smoked (current or former), had higher odds
(OR 2.28, 95% CI: 1.05 – 4.94, p = 0.04) of radiologist reported disease on their imaging compared with patients who never smoked, even after
adjusting for other covariates.

Table 3. GEE results for x-ray findings and disease status. 168 patients and their corresponding x-ray results were included in the analysis. The
outcome of interest is x-ray finding (abnormal versus normal) and x-ray disease (yes versus no). The results for x-ray disease, as reported by the
radiologist, showed that age, gender, smoking status, and x-ray time were significantly different in those who had a disease reported on their
radiological report versus those who did not. For age, each additional year of age was associated with a higher odd (OR: 1.03, 95% CI: 1.01 –

1.05, p = 0.008) of disease, after adjusting for other covariates. Females were less likely to have disease compared to males (OR: 0.31, 95% CI:
0.14 – 0.68, p = 0.003). Patients who ever smoked or currently smoked had higher odds (OR: 1.81, 95% CI: 1.03 – 3.19, p = 0.04) of disease
compared with never smokers. Each additional year of follow-up time was associated with an 11% (OR: 1.11, 95% CI: 1.06 – 1.17, p < 0.001)
increase in odds of having a disease reported on the radiology report, after adjusting for other covariates.
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Abstract Number: 1502

The Systemic Lupus International Collaborating Clinics (SLICC) Frailty
Index (SLICC-FI) Predicts Hospitalizations. Data from the Almenara Lupus
Cohort

Manuel Ugarte-Gil1, RV, Gamboa-Cardenas2, Victor Pimentel-Quiroz3, Cristina Reategui4, Claudia Elera Fitzcarrald5,
Cesar Pastor-Asurza6, Zoila Rodriguez-Bellido6, Risto Perich-Campos6 and Graciela Alarcon7, 1Universidad Cientifica del
Sur, Lima, Lima, Peru, 2Universidad Científica del Sur, Lima, Lima, Peru, 3Universidad Científica del Sur/Hospital Nacional
Guillermo Almenara Irigoyen, Magdalena del Mar, Peru, 4Servicio de Reumatología. Hospital Nacional Guillermo
Almenara Irigoyen, EsSalud/Grupo Peruano de Estudio de Enfermedades Autoinmunes Sistémicas, Universidad
Científica del Sur, Lima, Lima, Peru, 5Hospital Nacional Guillermo Almenara Irigoyen/Universidad San Ignacio de Loyola,
Lima, Peru, 6Hospital Nacional Guillermo Almenara Irigoyen, Lima, Lima, Peru, 7The University of Alabama at
Birmingham, Oakland, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Frailty, measured with the SLICC-FI, has been reported as a predictor of damage in several cohorts.
The aim of this study is to evaluate the SLICC-FI as a predictor of hospitalization in systemic lupus erythematosus (SLE)
patients.

Methods: Patients from a single-center prevalent cohort were included. The SLICC-FI was measured at baseline. Hospital-
izations were reported during the first two years after the baseline visit as their number as well as their duration.

Univariable and multivariable negative binomial regressions were performed to determine the association between the base-
line SLICC-FI (per 0.05 increase) and hospitalizations during follow-up (number and length), adjusted for sex, age at diagno-
sis, socioeconomic status, educational level, disease duration, SLE Disease Activity Index 2000 (SLEDAI-2K), SLICC
damage index (SDI), prednisone daily dose, antimalarial and immunosuppressive drug use at baseline.

Results: Of the 302 patients included 280 (92.7%) were female, with mean (SD) age at diagnosis of 34.6 (7.2) years. At
baseline, the mean (SD) disease duration was 7.2 (6.4) years, and the mean (SD) SLICC-FI was 0.21 (0.05). The mean num-
ber of hospitalizations per patient was 0.5 (1.6) and the mean number of days hospitalized during the two-year period per
patient was 5.3 (16.8) days; 58 (17.9%) of the patients were hospitalized at least once during the follow-up. The SLICC-FI
predicted a higher probability of hospitalizations as well as with a higher number of hospitalizations; these data are depicted
in table 1.
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Conclusion: The SLICC-FI predicts hospitalizations in SLE patients, independently of other well-known risk factors of hos-
pitalizations. Further studies are needed to determine strategies to improve frailty in SLE patients.

Disclosure: M. Ugarte-Gil: AstraZeneca, 1, 6, Ferrer, 1, GlaxoSmithKlein(GSK), 6, Janssen, 5, Tecnofarma, 2, 6,
12, Travel Support; R. Gamboa-Cardenas: None; V. Pimentel-Quiroz: None; C. Reategui: None; C. Elera Fitzcar-
rald: None; C. Pastor-Asurza: None; Z. Rodriguez-Bellido: None; R. Perich-Campos: None; G. Alarcon: None.

Abstract Number: 1503

Social Connections Among Middle-Aged and Older Adults with Systemic
Lupus Erythematosus: A Single Center Cross-Sectional Study

Sarah Lieber1, Yvonne Shea1, Sarah Gottesman1, Amaya Smole2, Dongmei Sun3, Iris Navarro Millan4, M. Carrington
Reid5 and Lisa Mandl1, 1Hospital for Special Surgery, New York, NY, 2Hospital for Special Surgery, Brooklyn, NY, 3Hospital
for Special Surgery, Birmingham, AL, 4Weill Cornell Medicine, Hospital for Special Surgery, New York, NY, 5Weill Cornell
Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Loneliness and social isolation have been associated with multiple adverse health outcomes in the
general population of older adults. The goal of this study was to understand the impact of social connectedness
(i.e., loneliness, social isolation, and social support) on pain, depression, self-report disability, and frailty in middle-aged
and older adults with systemic lupus erythematosus (SLE).

Methods: Adults ≥50 years of age with SLE validated according to the 2019 ACR/EULAR criteria took part in a cross-
sectional survey study at a single center. Sociodemographic characteristics and disease features were self-reported. Multi-
ple self-report instruments were used to elicit social connectedness and patient-reported outcome measures, including pain
interference, depression, disability, and frailty status (Table 1). Sample characteristics were summarized using descriptive
statistics. Relationships between measures of social connectedness were evaluated using Pearson correlations. Associa-
tions between measures of social connectedness and pain interference, depression, disability, and frailty status were
assessed using linear regression and adjusted for age, race, and ethnicity.

Results:Of 60 participants, most were female (98.3%) with mean age and SLE duration of 62.4 and 14.8 years, respectively
(Table 1). Measures of social connectedness were significantly correlated (p values ranging from 0.03 to < 0.01) (Table 2).
Greater social integration was significantly associated with less pain, depression, disability, and frailty (all p< 0.01)
(Table 3). Greater loneliness was significantly associated with greater pain, depression, disability, and frailty (p values ranging
from 0.02 to < 0.01). Greater social support was significantly associated with less pain, depression, disability, and frailty (all
p< 0.01).

Conclusion: Lack of social connectedness is significantly associated with pain, depression, self-report disability and frailty
status in middle aged and older adults with SLE. Future studies should be aimed at further characterizing these relationships
in order to develop evidence-based, patient-centered strategies to increase social connections and improve health out-
comes in this population.
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Disclosure: S. Lieber: None; Y. Shea: None; S. Gottesman: None; A. Smole: None; D. Sun: None; I. Navarro Millan:
None; M. Reid: None; L. Mandl: Annals of Internal Medicine, 2, Regeneron Pharmaceuticals, 5, Wolters Kluwer, 9.

Abstract Number: 1504

Novel Analytes Associated with Cognitive Impairment in Patients with
Systemic Lupus Erythematosus: Serum S100A8/A9, MMP-9 and IL-6

Emma Neary1, Carolina Munoz-Grajales2, Joan Wither3, Juan Pablo Diaz Martinez3, Michelle Barraclough4, Kathleen
Bingham3, Roberta Kretzmann3, Maria Carmela Tartaglia5, Lesley Ruttan6, May Choi7, Simone Appenzeller8, Sherief
Marzouk3, Dennisse Bonilla3, Patti Katz9, Dorcas Beaton10, Robin Green3, Laura Patricia Whittall Garcia3, Dafna
Gladman11 and Zahi Touma12, 1McGill University, Montreal, QC, Canada, 2UHN/TWH, Toronto, ON, Canada, 3University
Health Network, Toronto, ON, Canada, 4The University of Manchester, Manchester, United Kingdom, 5University Health
Network, University of Toronto, Toronto, ON, Canada, 6Toronto Rehab/University Health Network - University Centre,
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Toronto, Canada, 7University of Calgary, Calgary, AB, Canada, 8Unicamp, Campinas, SP, Brazil, 9UCSF, San Rafael, CA,
10Institute for Work & Health, Toronto, ON, Canada, 11University of Toronto, Toronto Western Hospital, Toronto, ON,
Canada, 12University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cognitive impairment (CI) is an increasingly prevalent neuropsychiatric manifestation in patients with
systemic lupus erythematosus (SLE). Although CI has been identified through patient-reported outcomes to significantly
affect quality of life, targeted treatments remain limited as the pathogenesis of CI in SLE is complex and poorly understood.
Our groups and others have demonstrated evidence of the validity of Automated Neuropsychological Assessment Metrics
(ANAM) in screening for CI in SLE, with superior patient acceptability compared to the American College of Rheumatology
Neuropsychological Battery (ACR-NB) [gold-standard test]. Emerging data from our laboratory have revealed the serum
analytes S100A8/A9 and MMP-9 to be associated with CI as identified on the ACR-NB. However, the relationship between
these serum analytes, ANAM subtests and CI has not been elucidated. We therefore aimed to determine if serum analytes
are associated with CI measure by ANAM.

Figure 1: Correlation matrix for individual ANAM throughputs and serum analyte levels
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Methods:We conducted a cross-sectional analysis on the data of 327 adults between the ages of 18-65 who were followed
longitudinally between January 2016 and October 2019 at a single SLE center. All participants fulfilled the 2019 EULAR/ACR
SLE classification criteria. Cognitive function was measured using ANAM throughput scores, and serum levels of 9 analytes
(IL-10, IL-6, IFN-γ, TNF-α, TWEAK, S100B, S100A8/A9, NGAL and MMP-9) were measured using ELISA. The K-means
clustering algorithm was used to cluster the patient data, and the Principal Component Analysis (PCA) was used to charac-
terize the clusters (Figure 1). The silhouette coefficient (s) was calculated for a range of 2 to 15 clusters to determine the opti-
mal number of clusters.

Results: PCA identified two principal components explaining 36.2% of the variance in ANAM throughputs and serum ana-
lytes. The first component (26.7% of the variance) was correlated with ANAM throughputs, with the strongest contribution
from procedural reaction time. The second component (9.44% of the variance) was correlated with serum analyte
measurements.

The highest silhouette value was found for 2 (s=0.177) and 3 (s=0.176) clusters. Only 4% of patients were classified in the
3 cluster model, so a 2 cluster model was selected. Cluster 1 had low throughput scores representing CI, and Cluster
2 had higher throughput scores representing no CI. A significant difference was observed in mean serum S100A8/A9
(SMD=0.362), MMP-9 (SMD=0.178) and IL-6 (SMD=0.311) between the 2 clusters, reflected by the correlation between
these analytes and the first principal component (Table 1). Serum levels of S100A8/A9, MMP-9, IL-6 had a strongly negative
correlation between the Go No Go and Running Memory throughputs (Figure 2).

Conclusion: In patients with SLE, elevated serum S100A8/A9, MMP-9, and IL-6 are associated with low ANAM throughput
scores, representing CI. These findings coincide with our recent study showing elevated S100A8/A9 and MMP-9 in patients

Table 1: Standardized values for variables included in the Principal Component Analysis
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with CI identified by the ACR-NB. Further studies are needed to uncover mechanistic relationships between these serum
analytes and CI in SLE, and whether these analytes may represent valuable therapeutic targets to explore.

Disclosure: E. Neary: None; C. Munoz-Grajales: None; J. Wither: AstraZeneca, 1, 2, Pfizer, 5; J. Diaz Martinez:
None; M. Barraclough: None; K. Bingham: None; R. Kretzmann: None; M. Tartaglia: None; L. Ruttan: None;
M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Celltrion,
2, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinckrodt Pharmaceuticals, 2, Merck/MSD, 2, MitogenDx,
8, Organon, 2, Pfizer, 2, 6, Roche, 2, Werfen, 2; S. Appenzeller: None; S. Marzouk: None; D. Bonilla: None; P. Katz:
None; D. Beaton: None; R. Green: None; L. Whittall Garcia: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZe-
neca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5,
UCB, 2, 5; Z. Touma: None.

Abstract Number: 1505

Incidence of Cardiovascular and Venous Thromboembolic Events in Four
Autoantibody-defined Systemic Lupus Erythematosus Clusters

Sara Ferrigno1, Elizabeth Arkema2, Lina Marcela Diaz-Gallo3, Iva Gunnarsson4, Agneta Zickert4 and Elisabet
Svenungsson5, 1Department of Systems’ Medicine, University of Rome Tor Vergata, Rome, Italy, 2Department of
Medicine Solna, Clinical Epidemiology Division, Stockholm, Sweden, 3Center for Molecular Medicine, Karolinska
Institutet, Karolinska University Hospital, Stockholm, Sweden, 4Division of Rheumatology, Department of Medicine
Solna, Karolinska Institutet, Karolinska University Hospital, Stockholm, Sweden, 5Karolinska Institutet, Stockholm,
Sweden

Figure 2: Biplot of the first 2 principal components, with 2 clusters and association with analytes
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) patients have higher cardiovascular (CV) risk compared to the
general population, with a standardized CV mortality rate of 2-3 and 3-4 fold higher risk of venous thromboembolism (VTE).
SLE-related risk factors contributing to these conditions have not been completely identified. In a previous study, we identi-
fied four autoantibody-defined SLE clusters in 911 Caucasian SLE patients (1; Figure 1), associated with different HLA-
DRB1 genotypes, clinical manifestations and cytokine patterns. We compared the incidence rate of CV and VTE events in
these clusters. The rate of events in each cluster was also compared to a general population control group.

Methods: In this prospective, cohort study, SLE patients aged 18-85, fulfilling ACR-1982 criteria, were included between
1995 and 2015. Four SLE clusters were defined based on cluster analysis of 13-autoantibodies. Each cluster was domi-
nated by different autoantibodies, as described previously (1; Figure 1). Individuals with history of CV events prior to the
inclusion were excluded. A control group without SLE was randomly selected from Total Population Register, matched on
birth, sex, residence 10:1 to each SLE patient. “Hard” vascular outcomes were defined using ICD codes from National
Patient Register (NPR): ischemic heart disease (IHD), cerebrovascular disease, peripheral arterial disease, heart failure,
VTE. Data on death due to CV events were extracted from the Cause of Death Register. End of follow-up was death, migra-
tion, end of study (December 2022) or first event.

History of hypertension, diabetes and chronic kidney disease were assessed using ICD-coded visits from the NPR before
inclusion in patients and controls. Smoking habit, BMI, cholesterol levels, C3, C4, disease duration, SLE clinical manifesta-
tions, SLEDAI-2K score, SLICC Damage Index were collected at inclusion in SLE.

Incidence rates (IR) for outcomes were calculated. Hazard ratios and 95% confidence intervals (HR; 95% CI) from age-
adjusted Cox proportional hazards models were used to estimate the relative risk of incident vascular events comparing
clusters using cluster 4 as a reference and comparing each cluster to a general population control group.

Figure 1. SLE clusters based on 13 autoantibodies Patients underwent an unsupervised cluster analysis based only on 13 autoantibodies An auto-
antibody was considered dominant in a subgroup if it was present in at least 50% of patients in that cluster
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Table 1. Demographic and clinical characteristics of SLE clusters and matched control groups. Continuous variables are expressed as mean ±
standard deviation (SD) and categorical variables are expressed as number (percentage) of participants. CV: cardiovascular; VTE: venous throm-
boembolism; CKD: chronic kidney disease; BMI: body mass index; APS: antiphospholipid antibody syndrome; SLICC-DI: SLICC-damage index
PDN:prednisone; NA:not available. *Obesity was defined as: BMI≥30 kg/cm2. † Dyslipidemia was defined as: total cholesterol>6.2 mmol/L and/or
LDL> 4.1 mmol/L and/or HDL <1.03 mmol/L and/or triglycerides >1.7 mmol/L and/or ongoing cholesterol-lowering treatment.

Table 2. Incidence rates (IR) of vascular events in SLE clusters, hazard ratios (HR) for SLE clusters 1, 2 and 3 vs cluster 4 and vs age and sex-
matched general population controls. N= total number of events in each cluster. %=(N of events/N total in each cluster)*100. CV: cardiovascular;
IHD: ischemic heart disease; VTE: venous thromboembolism; NP=not performed. *Age-adjusted models. Incidence rates are calculated for 1000
person-years and CI are calculated using the Poisson distribution. Any CV event= IHD+stroke+other cerebrovascular events+peripheral arterial
thrombosis or embolism+heart failure+death due to CV events; Cerebrovascular events=stroke+other cerebrovascular events+cerebral hemor-
rhages; VTE=deep venous thrombosis+pulmonary embolism.
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Results: 460 SLE patients and 4271 controls were included with a mean follow-up of 14.2 years (SD 5.8).

Table 1 shows the characteristics of our population. SLE were younger at first event compared to controls. SLE patients in
cluster 2 were younger at inclusion and younger at first CV/VTE event compared to the others.

Cluster 3 had the highest crude IR for CV outcomes and VTE compared to the others. The risk of any CV event in cluster
3 was almost two times the risk of cluster 4 (age-adjusted HR 1.91, 95%CI 1.01-3.58; Table 2). Cluster 2 and cluster
3 had almost two-times higher risk of heart failure compared to the others (Table 2). Notably, HR for IHD did not differ
between cluster 4 and controls (Table 2).

Conclusion: Risk of vascular events in SLE is driven by specific disease subsets, characterized by autoantibody profiles. A
higher risk was observed in the “aPL positive” cluster 3, and a lower risk in the “autoantibody-negative” cluster 4.

References

1. Diaz-Gallo LM et al. ACR Open Rheum. 2022.

Disclosure: S. Ferrigno: None; E. Arkema: None; L. Diaz-Gallo: None; I. Gunnarsson: None; A. Zickert: None;
E. Svenungsson: None.

Abstract Number: 1506

Cognitive Impairment Prevalence andMost Affected Domains in Patients
with SLE by the ACR Comprehensive Neuropsychological Battery

Chrisanna Dobrowolski1, Juan Pablo Diaz Martinez2, Kathleen Bingham2, Michelle Barraclough3, Roberta Kretzmann2,
Maria Carmela Tartaglia4, Lesley Ruttan5, May Choi6, Simone Appenzeller7, Sherief Marzouk2, Dennisse Bonilla2, Patti
Katz8, Dorcas Beaton9, Robin Green2, Joan Wither2, Laura Patricia Whittall Garcia2, Dafna Gladman10 and Zahi Touma11,
1Icahn School of Medicine at Mount Sinai, New York, NY, 2University Health Network, Toronto, ON, Canada, 3The
University of Manchester, Manchester, United Kingdom, 4University Health Network, University of Toronto, Toronto,
ON, Canada, 5Toronto Rehab/University Health Network - University Centre, Toronto, Canada, 6University of Calgary,
Calgary, AB, Canada, 7Unicamp, Campinas, SP, Brazil, 8UCSF, San Rafael, CA, 9Institute for Work & Health, Toronto, ON,
Canada, 10University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 11University of Toronto, Toronto, ON,
Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus (SLE) has a well-established association with cognitive impairment (CI) and confers
worse quality of life. We previously presented descriptive data regarding the prevalence and characteristics of CI in an incep-
tion lupus cohort in 20191. Here, we present expanded, updated prevalence and domain involvement, along with variations
in clinical characteristics in those with CI versus those without.

Methods: Patients with SLE between the ages of 18 and 65 years were recruited from a single center from July 2016 to May
2024. Each consenting patient completed the American College of Rheumatology (ACR) neuropsychological battery (NB),
and clinical and demographic information was gathered. The NB measures six key domains of cognition. Both in-person
and virtual NB were administered. Raw NB scores were compared to age- and sex-matched normative data. Participants
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were classified as having CI using two definitions: 1) z-score of ≤-1.5 in two or more cognitive domains, or 2) z-score of ≤-2 in
two or more cognitive domains. Participants were classified as having ‘indeterminate cognition’ if they had z-scores in only
one domain meeting the above cut offs and as having ‘normal cognition’ if no scores met these cutoffs.

Results: 362 participants were enrolled. Mean age was 40.6 years and 38 (10.8%) were male. White participants were more
likely to be unimpaired (Table 1). Demographic profiles were otherwise similar between groups. Prevalence of CI was
n=144/362 (44.3%) based on Definition 1, and n=96/362 (30.1%) based on Definition 2. Prior data showed similar results,
n=118/279, (42.3%, Definition 1). Definition 2 has been updated and no direct comparison is feasible (previously defined
CI as z-score of ≤-2 in one or more domain). We have now also excluded motor speed and dexterity as data was not missing
at random (high prevalence of arthritis or joint damage in our cohort leading to missing data in these patients).

Prior data also revealed that the most commonly affected domains were learning and memory (n=147/279, 44.1%) and
visual spatial construction (n=94/279, 33.3%) (Definition 1). Current data show that visual spatial construction is most fre-
quently impaired at n=193/362, 51.7% (Definition 1); n=150/362, 39.4% (Definition 2). Learning and memory was also

Figure 1: Baseline Prevalence of Cognitive Impairment and Affected Domains as Determined by the ACR Comprehensive Neuropsychological Bat-
tery z-score ≤-1.5 (left); z-score ≤-2 (right). Global: Impaired cognition = two or more domains impaired; Indeterminate = one domain impaired;
Unimpaired = does not meet above criteria. Domain 2, Simple attention and processing. Domain 3, Visual spatial construction. Domain 4, Verbal
fluency. Domain 5, Verbal and visuospatial learning and memory. Domain 6, Executive function.

Table 1: Baseline Demographics Based on Prevalence of Cognitive Impairment Impaired cognition, two or more domains with z-scores of ≤-1.5.
Indeterminate, one domain with z-score of ≤-1.5. Unimpaired, does not meet prior criteria. SLEDAI, Systemic lupus erythematosus disease activity
index. APLA, antiphospholipid antibodies present.
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frequently impaired n=130/362 (34.1% (Definition 1); n=93/362, 23.6% (Definition 2). Verbal fluency and executive function
were infrequently affected (Figure 1).

Conclusion: In this cohort of 362 patients, the prevalence of SLE-CI has remained stable over the past five years, reaching
44%. The most frequently affected cognitive domains remain visual spatial function, and learning and memory. Further stud-
ies are ongoing to determine underlying pathogenesis and treatment for this challenging and complex complication of SLE.

1Moghaddam B et al. Prevalence of Cognitive Impairment in an Inception Lupus Cohort as Assessed by a Comprehensive
Neuropsychological Battery [abstract]. Arthritis Rheumatol. 2019; 71 (suppl 10).

Disclosure: C. Dobrowolski: None; J. Diaz Martinez: None; K. Bingham: None; M. Barraclough: None;
R. Kretzmann: None; M. Tartaglia: None; L. Ruttan: None; M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca,
2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Celltrion, 2, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, 6,
Mallinckrodt Pharmaceuticals, 2, Merck/MSD, 2, MitogenDx, 8, Organon, 2, Pfizer, 2, 6, Roche, 2, Werfen, 2;
S. Appenzeller: None; S. Marzouk: None; D. Bonilla: None; P. Katz: None; D. Beaton: None; R. Green: None;
J. Wither: AstraZeneca, 1, 2, Pfizer, 5; L. Whittall Garcia: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5;
Z. Touma: None.

Abstract Number: 1507

To Develop a Method for Estimating Interferon Signatures in SLE from
Routine Clinical Laboratory Tests

Yoshinobu Koyama1, Yoshiharu Sato2, Yu Nakai1 and Moe Tokunaga3, 1Japanese Red Cross Okayama Hospital,
Okayama, Japan, 2DNA Chip Research Inc., Tokyo, 3Japanese Red Cross Okayama Hospital, Okayama

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: IFN signatures are known to play an important role in the pathogenesis of systemic autoimmune
diseases such as SLE. Recently, therapeutic agents targeting IFN (JAK inhibitors, anifrolumab (ANI)) have been used to treat
these diseases; ANI is an antibody against subunit 1 of the type I IFNα receptor (IFNAR1), and in the TULIP study, it was
shown to be more effective in a subgroup of SLE patients with high IFN signatures1). The IFN signature is evaluated by the
combination of the expression levels of various mRNAs induced by IFNs, and if the degree of the IFN signature is evaluated
before selecting a treatment, it will be possible to increase the therapeutic effect. However, it is not practical to evaluate gene
expression in general clinical practice due to cost.Therefore, in this study, we develop a simple method for estimating IFN
signatures from general clinical laboratory test items.

Methods: A total of 36 peripheral blood samples from 21 SLE patients untreated or after 6 months of treatment were ana-
lyzed for gene expression using next-generation sequencing. 73 genes were selected as Type-1 IFN-related genes,
94 genes as Type-2 IFN-related genes, and 10 genes as Type-3 IFN-related genes (2, 3), and the IFN signature was evalu-
ated by scoring the sum of the Z-Score of each gene expression as the IFN score. For general laboratory tests, 129 items
consisting of urinalysis, blood count, blood biochemical tests, and immunological tests were evaluated. Multiple regression
analysis was performed to select the general laboratory tests that best predicted IFN score.

3079

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: All type 1-3 IFN scores were significantly elevated in SLE patients compared to healthy controls. There was a trend
toward a positive correlation between each IFN score and neutrophil count, and a negative correlation with lymphocyte
count. The strongest correlation was observed when the neutrophil/lymphocyte ratio (NLR) was calculated and used: the
correlation coefficient between Log2NLR (Min.=-0.34, 1st Qu.=1.64, Mean=1.79, 3rd Qu.=2.56, Max.=4.83) and the IFN
score was significantly higher in Type 1 IFN (R2=0. 57, P=1.74e-07), Type 2 IFN (R2=0.36, P=1.74e-07) and Type 3 IFN
(R2=0.57, P=1.32e-07).

Conclusion: ANI has been shown to be more effective in a subgroup of SLE patients with high IFN signatures.The NLR
showed a strong correlation not only with Type 1 IFN, but also with Type 2 and 3 IFN signatures.Since the NLR can be easily
calculated in daily clinical practice, it can be used to enable easy estimation of IFN signatures, which may be useful for clinical
applications.

Disclosure: Y. Koyama: Abvie, 5, 6, Asahikasei, 6, AstraZeneca, 5, Ayumi, 6, Biogen Japan, 5, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, Esai, 6, Novartis, 5, Taisho, 6, Tanabe-Mitsubishi, 6; Y. Sato: None; Y. Nakai: None;
M. Tokunaga: None.

Abstract Number: 1508

Clinical Characteristics and Prognosis of Late-onset Systemic Lupus
Erythematosus in 305 Japanese Patients

Yuko Shirota1, Misa Oguma2, Ryo Kuwata3, Yumi Tajima4, Yumiko Oka5, Miki Takeshita2, Takao Kodera2 and Tomonori
Ishii2, 1Tohoku University Hospital / Department of Hematology and Rheumatology, Sendai, Japan, 2TohokuMedical and
Pharmaceutical University / Department of Hematology and Rheumatology, Sendai, Japan, 3National Center for Global
Health and Medicine / Division of Rheumatic Diseases, Shinjyuku, Tokyo, Japan, 4Tohoku Medical and Pharmaceutical
University / Department of Hematology and Rheumatology, Sendai, Miyazaki, Japan, 5Tohoku Medical and
Pharmaceutical University / Department of Hematology and Rheumatology, Sendai

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In recent years, the number of older patients with systemic lupus erythematosus (SLE) in Japan has
been increasing, with particular attention to those developing SLE over the age of 70. This study investigates the clinical
characteristics, gender differences, treatment response, and prognosis of late-onset SLE patients compared with young-
onset SLE patients.

Methods: This retrospective study included 305 SLE patients attending Tohoku Medical Pharmaceutical University Hospital
between 1984 and 2023, comprising 45 men and 260 women. They were divided into three groups based on their age at
diagnosis of SLE according to the 1997 classification criteria: young-onset patients between 8 and 49 years of age (group
Y), late-onset patients aged 50 years or older (group L). Group L was further divided into two subgroups: onset between
50 and 69 years of age (group L1) and onset at 70 years or older (group L2). The Y, L1, and L2 groups consisted of
214, 58, and 33 cases, respectively, of which 17, 15, and 13 were men. We compared organ lesions by groups and ana-
lyzed relative risk ratios for differences according to age groups. Lupus low disease activity state (LLDAS) attainment and
a definition of remission in SLE (DORIS) were also assessed in each age group.
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Results: The number of patients in each group (Y, L1, L2) diagnosed with SLE before 2017 was 167, 34, and 5 patients,
respectively. Meanwhile, the number of patients in each group diagnosed with SLE since 2018 was 47, 24, and 28 patients,
respectively, showing an increase in the number and proportion of late-onset SLE patients in recent years (Figure 1). The
table showed the male SLE was significantly more prevalent in the group L1+L2, with the highest proportion observed in
the L2 group. Group L1+L2 had significantly more serositis (pleuritis or pericarditis) and neurologic disorders, with 51% of
group L2 patients having serositis, while significantly less facial erythema, discoidal rash, and photosensitivity than group
Y. Regarding treatment, prednisolone maintenance doses were compared according to age; LLDAS attainment and DORIS
remission rates tended to be lowest in the L2 group (Figure 2). For NPSLE, LLDAS attainment rates in each group (Y, L1, L2)
were 78%, 69%, and 33%, respectively, and DORIS remission rates were 65%, 78%, and 22%, respectively, indicating that
group L2 had difficulty reducing glucocorticoid. Group L2 had a poor prognosis due to difficulties in continuing immunosup-
pressive therapy such as cyclophosphamide, complications such as infection and heart, liver, and kidney dysfunction, and
higher mortality due to primary disease or infection. Of the 13 patients in the L2 group who did not achieve LLDAS, 8 died
during the observation period, and 4 were transitioned to palliative care.

Table. This shows the clinical characteristics according to the 1997 classification criteria and treatment responsiveness of each group. The relative
risk ratios between groups Young-onset (group Y) and Late-onset (group L) were analyzed, with significant results highlighted in bold*.

Figure 1. A. The number of SLE Patients classified by age group (A), and by groups Y, L1, and L2 (B). We compared the group diagnosed with SLE
before 2017 (green) with the group diagnosed with SLE from 2018 onward (orange).
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Conclusion: Very late-onset SLE patients diagnosed over the age of 70 may be increasing in recent years, and their clinical
manifestations are atypical, such as the absence of skin rash. SLE cases with serositis and CNS symptoms should be differ-
entiated from SLE, and the increasing proportion of male SLE patients should be noted. Further studies are needed on the
treatment of older SLE patients, as they are more likely to have multiple comorbidities and are more prone to adverse
events.

Disclosure: Y. Shirota: None; M. Oguma: None; R. Kuwata: None; Y. Tajima: None; Y. Oka: None; M. Takeshita:
None; T. Kodera: None; T. Ishii: Asahi Kasei, 5, Astellas, 6, Chugai, 6, Eisai, 2, Janssen, 6, Ono, 6, Sanofi, 6.

Abstract Number: 1509

Validation of a Score for the Prediction of Serious Infection in Patients
with Systemic Lupus Erythematosus: Data from a Latin American Lupus
Cohort

Rosana Quintana1, Guillermo Pons-Estel2, Karen Roberts3, Erika S. Palacios Santillan3, Íñigo Rúa-Figueroa4, José María
Pego-Reigosa5, Pablo Ibañez6, Leonel Ariel Berbotto7, Maria Constanza Bertolaccini8, Marina Laura Micelli9, Cecilia
Pisoni10, Vitalina De Souza Barbosa11, Henrique de Ataíde Mariz12, Francinne Machado Ribeiro13, Luciana Parente14,
Emília Sato15, Milena Mimica Davet16, Gustavo Aroca Martínez17, Fabio Bonilla-Abadía18, Gerardo Quintana L�opez19,
Reyna E. S�anchez Briones20, Mario Pérez Crist�obal21, Luis H. Silveira Torre22, Ignacio García De La Torre23, Ivan Morales
Avendaño24, Pablo Gamez-Siller25, Astrid Paats26, Jorge N. Cieza Calder�on27, Andy Armando Mendoza Maldonado28,
Martin Rebella29, Gonzalo Silveira30, John Fredy Jaramillo31, Monica Sanchez32, Urbano Sbarigia33, Ashley Orillion34,
Federico Zazzetti35, Graciela Alarcon36 and Bernardo Pons-Estel37, and Grupo Latino Americano de Estudio del Lupus
(GLADEL), 1Centro Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, 2Centro
Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, ROSARIO, Santa Fe, Argentina,
3Secci�on Reumatología, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina, 4Department of Rheumatology,
Hospital Universitario Doctor Negrín, Las Palmas de Gran Canaria, Las Palmas GC, Spain, 5Galicia Health Service
(SERGAS), Vigo, Spain, 6Servicio de Reumatología del HIGA San Martín, La Planta, Argentina, 7Unidad de Enfermedades
Autoinmunes, Hospital Escuela Eva Per�on, Granadero Baigorria, Argentina, Granadero Baigorria, Argentina, 8Servicio de
Reumatologia - Hospital Angel C. Padilla, San Miguel de Tucum�an, Argentina, 9Hospital General de Agudos Dr Ramos

Figure 2. The proportion of Lupus low disease activity state (LLDAS) attainment and a definition of remission in SLE (DORIS). (A) shows the propor-
tion of LLDAs or DORIS remission of all patients (n=290) and classified by group Y, L1, and L2. Fifteen out of 305 patients were excluded due to
transfer to other hospitals during the study. (B) and (C) shows the those of the patients with Neurologic disorder (n=46) and Serositis (Pleuritis or
Pericarditis )(n=48), and classified by group Y, L1, and L2.
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Mejia, CABA, Argentina, 10CEMIC, Buenos Aires, Argentina, 11Hospital das Clínicas, Universidade Federal de Goias, Goias,
Brazil, Goiânia, Brazil, 12Universidad Federal de Pernambuco, Recife, Brazil, 13Hospital Universitario Pedro Ernesto,
UERJ, Rio De Janeiro, Brazil, Rio de Janeiro, Brazil, 14Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade
de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 15Universidade Federal de Sao
Paulo, São Paulo, SP, Brazil, 16Facultad de Medicina y Ciencia, Universidad, San Sebasti�an, Chile, 17Universidad Sim�on
Bolivar, Barranquilla, Colombia, Barranquilla, Colombia, 18Fundaci�on Valle del Lili, Unidad de Reumatología, Cali,
Colombia, 19Universidad de Los Andes, Hospital Universitario Fundaci�on Santa Fe de Bogot�a, Bogot�a, Colombia,
20Divisi�on de Investigaci�on en Salud, Hospital de Especialidades Dr. Antonio Fraga Mouret, CMN La Raza, IMSS, CDMX,
Mexico, 21Centro Médico Nacional Siglo XXI, CDMX, Mexico, IMMS, Mexico, 22Department of Rheumatology, Instituto
Nacional de Cardiología Ignacio Ch�avez., Mexico City, Mexico, 23Depto. de Inmunología y Reumatología; Centro de
Estudios de Investigaci�on B�asica y Clínica, Guadalajara, Mexico, 24Hospital Central Dr. Ignacio Morones Prieto, Potosi,
Mexico, 25Servicio de Reumatologia del Hospital Universitario, “Dr. Jose Eleuterio Gonzalez”, Universidad Autonoma de
Nuevo Leon, Monterrey, Mexico, 26Hospital de Clínicas I, Asunci�on, Paraguay, 27Hospital Nacional Edgardo Rebagliatti
Martins, Lima, Perú, Lima, Peru, 28Hospital Cayetano Heredia. Universidad Peruana Cayetano Heredia, Lima, Peru,
29Unidad Enfermedades Autoinmunes Sistemicas, Clinica Medica C-Hospital de Clinicas, UDELAR Montevideo,
Montevideo, Uruguay, 30Grupo de Investigaci�on de EAIS y Reumatol�ogicas, Montevideo, Uruguay, 31Centro de
Referencia en Osteoporosis & Reumatología, Bogot�a, Colombia, 32Unidad Nefrologia,Hospital fernandez, CABA,
Argentina, 33Johnson & Johnson Innovative Medicine, Brussels, Belgium, 34Johnson & Johnson Innovative Medicine,
Spring House, PA, PA, 35Johnson & Johnson Innovative Medicine, Horsham, PA, PA, 36The University of Alabama at
Birmingham, Oakland, CA, 37Centro Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Santa
Fe, Argentina

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic lupus erythematosus (SLE) are at increased risk of serious infections, which
in turn, are associated with morbidity and mortality. The Systemic Lupus Erythematosus Registry of the Spanish Society of
Rheumatology (RELESSER) group has developed and internally validated a tool for prediction of serious infections in SLE,
with a recently improved version (SLE SI Score Revised or SLESIS-R)1, being an accurate and reliable instrument.
SLESIS-R includes age, previous SLE-related hospitalization, previous serious infection, and glucocorticoid dose. This study
aimed to validate SLESIS-R in a multi-ethnic, multi-national Latin-American (LA) SLE cohort.

Methods: GLADEL 2.0 is an observational cohort from 10 LA countries of patients ≥18 years of age who fulfilled the
1982/1997 American College of Rheumatology (ACR) and/or the 2012 Systemic Lupus International Collaborating
Clinics (SLICC) classification criteria. Patients with sufficient data at baseline and first annual visits were included. The
outcome variable was any serious infection during the first year of follow up that led to hospitalization. Baseline demo-
graphics and clinical manifestations, disease activity (SLEDAI-2k), SLICC/ACR Damage Index (SDI) and treatments
were examined. Logistic regression was used to examine the predictive effect of baseline variables on the development
of serious infection in the first year of follow-up. Receiver operator characteristics (ROC) analysis was used to define
the area under the curve (AUC) for SLESIS-R. The cut-off point with the best validity parameters (sensitivity and spec-
ificity) was identified.

Results: Of the 1016 patients who completed one-year follow-up, 208 (20.4%) had serious infections. Patients with serious
infections were older, predominantly male, and had a longer disease duration (Table 1). This group had more frequent gen-
eral, cardiac, pulmonary, hematological and gastrointestinal involvement at baseline and had a higher SDI and higher pro-
portion of previous hospitalization. Univariate and multivariate analyses (Table 2) show variables associated with serious
infection: disease duration, pulmonary and gastrointestinal involvements, and baseline glucocorticoid use. The AUC for
the score was 0.922 (0.903-0.940) (Figure 1). A score of 7 was chosen as the optimal cut-off point, demonstrating a sensi-
tivity of 87% and specificity of 82%.
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Conclusion: Almost a third of patients had serious infections during the first year of follow-up. The score performed well in
predicting serious infections, similar to the original score.
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Medicina, Universidad Nacional de Colombia. Hospital Universitario Nacional, Bogot�a, Colombia, 31Centro de
Referencia en Osteoporosis & Reumatología, Bogot�a, Colombia, 32Rheumatology Service, Luís Vernaza Hospital,
Guayaquil, Ecuador, 33Universidad Cat�olica de Santiago de Guayaquil, Guayaquil, Ecuador, Guayaquil, Ecuador,
34Divisi�on de Investigaci�on en Salud, Hospital de Especialidades Dr. Antonio Fraga Mouret, CMN La Raza, IMSS, CDMX,
Mexico, 35Centro Médico Nacional Siglo XXI, CDMX, Mexico, IMMS, Mexico, 36Instituto Nacional de Ciencias Médicas y
Nutrici�on Salvador Zubir�an, Mexico City, Mexico, 37Departamento de Reumatología, Instituto Nacional de Cardiología
Ignacio Ch�avez, CDMX, Mexico, 38Depto. de Inmunología y Reumatología, Hospital General de Occidente y Universidad
de Guadalajara, Guadalajara, Mexico, 39Hospital Central Dr. Ignacio Morones Prieto, SLP, Mexico, 40Servicio de
Reumatología (CEAR). Hospital Universitario “Dr. José Eleuterio Gonz�alez”. Universidad Aut�onoma de Nuevo Le�on,
Nuevo Leon, Mexico, 41Hospital Nacional Edgardo Rebagliatti Martins, Lima, Peru, 42Hospital de Clínicas I, Asunci�on,
Paraguay, 43Hospital Cayetano Heredia, San Martin de Porres, Peru, 44Hospital Docente Padre Billini, Santo Domingo,
Dominica, 45Clínica Médica C, Hospital de Clínicas, UDELAR, Montevideo, Uruguay, 46Grupo de Investigaci�on de EAIS y
Reumatol�ogicas, Montevideo, Uruguay, 47Servicio de Reumatología. Hospital Nacional Guillermo Almenara Irigoyen,
EsSalud/Grupo Peruano de Estudio de Enfermedades Autoinmunes Sistémicas, Universidad Científica del Sur, Lima,
Lima, Peru, 48The University of Alabama at Birmingham, Birmingham, AL, 49Johnson & Johnson Innovative Medicine,
Brussels, Belgium, 50Johnson & Johnson Innovative Medicine, Horsham, PA, PA, 51Johnson & Johnson Innovative
Medicine, Spring House, PA, PA, 52Centro Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario,
Argentina, ROSARIO, Santa Fe, Argentina

3086

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate health-related quality of life (HRQoL) in patients with active lupus nephritis (LN) at base-
line and 12 months after treatment in relationship to the patients’ renal response.

Methods: GLADEL 2.0 is an observational prevalent and incident cohort initiated in 2019. Forty-four centers from 10 Latin-
American countries enrolled patients ≥18 years of age who fulfilled the 1982/1997 ACR and/or the 2012 SLICC classification
criteria for SLE. These patients were from four different groups according to the presence or absence of LN. For this analysis,
patients in Group II (prevalent inactive LN), III (prevalent active LN), IV (incident LN, onset < 3 months), and follow-up data at
12 months were included. Demographic, clinical manifestations, treatments, disease activity (SLEDAI-2k) and damage
SLICC/ACR Damage Index (SDI) were examined. At baseline, HRQoL was assessed with the LupusQoL and compared
by the presence of active or inactive LN. At 12 months, LupusQoL was applied to the active LN patients as a function of their
renal response. Partial and complete responses were defined according to EULAR/KDIGO: Complete Clinical Response
(CCR): urinary protein-to-creatinine ratio (UPCR) < 0.5 g/g; Partial Clinical Response Criteria (PRC): ≥50% reduction in
UPCR and No Response (NR): < 50% reduction in proteinuria. A descriptive analysis was performed.

Results: Of the 1081 patients included in the cohort, 651 patients with LN were evaluated (423 with active and 228 with
inactive disease). The active LN patients were predominantly women [569 (87.4%)], younger at cohort entry, of lower socio-
economic status, exhibited higher levels of unemployment, and had a higher SLEDAI than patients with inactive LN. As to the
baseline LupusQol, it was found to be worse in patients with active LN in all domains (Table 1). At 12 months, however, no
differences were found between those patients who achieved complete/partial renal response versus those who did not
(Table 2).

Conclusion: At baseline, active LN patients showed a worse QoL compared to those with inactive LN. However, at
12 months no differences were found between patients who achieve or did not achieve a renal response. Future analyses
with a larger number of follow-up patients would be necessary to provide conclusive data.
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Disclosure: R. Nieto: None; R. Quintana: None; D. Ávila: None; R. Serrano Morales: None; G. Harvey: None;
L. Hernandez: None; K. Roberts: None; N. Meras: None; C. Otaduy: None; E. Novatti: None; V. Arturi: None;
E. Palacios Santillan: None; B. Kisluk: None; L. Gonz�alez Lucero: None; E. Kerzberg: None; N. Pérez: None;
C. Pisoni: None; P. Pirruccio: None; M. Crespo: None; A. Montandon: None; A. Gasparin: None; A. Duarte: None;
L. Alves Alvino: None; E. Bonfa: GlaxoSmithKlein(GSK), 5; E. Figuereido Neves: AstraZeneca, 6; L. De Oliveira Mar-
tins: None; I. Guerra: None; M. Mimica Davet: None; L. De La Hoz Rueda: None; A. Cadena Bonfanti: None;
R. Rivera: None; P. Coral Alvarado: None; J. Fredy Jaramillo: None; J. Martínez: None; M. Moreno: None;
R. S�anchez Briones: None; M. Pérez Crist�obal: None; E. Martin Nares: None; Y. Ju�arez-Vicuña: None;
Y. Gonz�alez Bello: None; O. Gonz�alez: None; L. Aguilar Rivera: None; M. Duarte: None; P. Langjarth: None;
W. Pérez Medina: None; A. Calvo: None; T. Polanco: None; C. Pizzarossa: None; G. Silveira: None; C. Reategui:
None; G. Alarcon: None; U. Sbarigia: Janssen, 3, Johnson & Johnson, 11; F. Zazzetti: Janssen, 3, Johnson & John-
son, 11; A. Orillion: Janssen, 3, Johnson & Johnson, 11; G. Pons-Estel: Abbvie, 6, AstraZeneca, 1, 6, 12, Support to
attend a scientific event, Boehringer-Ingelheim, 1, 2, 6, 12, Support to attend a scientific event, GSK, 1, 5, 6, Janssen,
1, 5, 6, Novartis, 1, 6, 12, Support to attend a scientific event, Pfizer, 1, 6, Remegen, 1, RemeGen, 1, 2, Remegen,
2, RemeGen, 5, 6, Remegen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2, 5, 6; B. Pons-Estel: AstraZeneca, 1, 6,
GSK, 1, 6, Janssen, 1, 6.

Abstract Number: 1511

Lupus Nephritis and Response to Treatment in Latin America

Rosana Quintana1, Romina Nieto2, Diana Carolina Fern�andez Ávila3, Rosa Serrano Morales4, Guillermina Harvey5, Lucia
Hernandez6, Karen Roberts7, Marina Scolnik8, Carmen Funes Soaje9, Paula Alba10, Veronica Saurit11, Mercedes Garcia12,
Guillermo Berbotto13, VERONICA BELLOMIO14, Wilfredo Patiño Grageda15, Graciela G�omez16, Cecilia Pisoni17, Ana
Malvar18, Vicente Juarez19, Nilzio A. Da Silva20, ODIRLEI MONTICIELO21, Henrique Ataide Mariz22, Francinne Machado
Ribeiro23, Eduardo Borba24, Luciana Parente24, Edgard Torres25, Oscar Neira26, Loreto Massardo27, Gustavo Aroca
Martínez28, Carlos A. Cañas Davila29, Gerardo Quintana L�opez30, Carlos Enrique Toro-Gutierrez31, Mario Moreno32,
Andres Zuñiga33, Miguel Angel Saavedra Salinas34, Margarita Portela Hernandez35, Hilda Fragoso-Loyo36, Luis H. Silveira
Torre37, Ignacio García De La Torre38, Carlos Abud Mendoza39, Marcos Fonseca Hern�andez40, Jorge Esquivel-Valerio41,
Isabel Acosta Colman42, Jhonatan Losanto43, Claudia Selene Mora Trujillo44, Katiuzka Zuñiga Corrales45, Roberto Muñoz
Louis46, Martin Rebella47, Álvaro Danza48 Manuel Ugarte-Gil49, Graciela Alarcon50, Urbano Sbarigia51, Federico
Zazzetti52, Ashley Orillion53, Guillermo Pons-Estel54 and Bernardo Pons-Estel54, 1Centro Regional de Enfermedades
Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, 2Centro Regional de Enfermedades Autoinmunes y
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Reumaticas. GO-CREAR, Rosario, Santa Fe, Argentina, 3Centro Regional de Enfermedades Autoinmunes y Reum�aticas
(GO-CREAR), Rosario, Argentina, Rosario, Argentina, 4Sanatorio Parque. Centro de Enfermedades Autoinmunes y
Reumaticas del Grupo Oroao., Rosario, Argentina, 5Escuela de Estadística, Facultad de Ciencias Econ�omicas y
Estadística, Universidad Nacional de Rosario, Rosario, Argentina, Rosario, Argentina, 6Centro Regional de Enfermedades
Autoinmunes y Reum�aticas (GO-CREAR), ROSARIO, Santa Fe, Argentina, 7Secci�on Reumatología, Hospital Italiano de
Buenos Aires, Buenos Aires, Argentina, 8Hospital Italiano de Buenos Aires, Buenos Aires, Argentina, 9Hospital Italiano,
Cordoba, Argentina, 10Hospital Cordoba, Cordoba, Spain, 11hospital privado universitario de cordoba, C�ordoba,
Argentina, 12HIGA San Martin, La Plata, Argentina, 13Unidad de Enfermedades Autoinmunes, Hospital Escuela Eva
Per�on, ROSARIO, Argentina, 14Hospital Padilla, San Miguel de Tucum�an, Argentina, 15Hospital General de Agudos Dr
Ramos Mejia, CABA, Argentina, 16Instituto de Investigaciones Médicas Alfredo Lanari, Aut�onoma de Buenos Aires,
Argentina, 17CEMIC, Buenos Aires, Argentina, 18Organizaci�on Médica de Investigaci�on, Buenos Aires, Argentina,
19Hospital Señor del Milagro, Salta, Salta, Argentina, 20Hospital das Clinicas, Universidad Federal de Goias, Goias, Goias,
Brazil, 21HOSPITAL DE CLINICAS DE PORTO ALEGRE, PORTO ALEGRE, Rio Grande do Sul, Brazil, 22Universidad Federal de
Pernambuco, Pernambuco, Brazil, 23Hospital Universitario Pedro Ernesto, UERJ, Rio De Janeiro, Brazil, Rio de Janeiro,
Brazil, 24Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo,
Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 25Universidad Federal São Paulo, São Paulo, SP, Brazil, 26Hospital del
Salvador, Santiago de Chile, Chile, 27Facultad de Medicina y Ciencia, Universidad San Sebasti�an, San Sebasti�an, Chile,
28Universidad Sim�on Bolivar, Barranquilla, Colombia, Barranquilla, Colombia, 29Fundaci�on Valle del Lili, Unidad de
Reumatología, Cali, Colombia, 30Universidad de Los Andes, Hospital Universitario Fundaci�on Santa Fe de Bogot�a,
Bogot�a, Colombia, 31Reference Center for Osteoporosis & Rheumatology, Cali, Colombia, 32Universidad Cat�olica de
Santiago de Guayaquil, Guayaquil, Ecuador, Guayaquil, Ecuador, 33Universidad Cat�olica de Santiago de Guayaquil,
Guayaquil, Ecuador, 34Divisi�on de Investigaci�on en Salud, Hospital de Especialidades Dr. Antonio Fraga Mouret, CMN La
Raza, CDMX, Mexico, 35Departamento de Reumatología del Hospital de especialidades del Centro Médico Nacional Siglo
XXI del Instituto Mexicano del Seguro Social (IMSS), Mexico, Mexico, 36Instituto Nacional de Ciencias Médicas y Nutrici�on
Salvador Zubir�an. Immunology and Rheumatology Department, Mexico City, Mexico, 37Department of Rheumatology,
Instituto Nacional de Cardiología Ignacio Ch�avez., Mexico City, Mexico, 38Depto. de Inmunología y Reumatología; Centro
de Estudios de Investigaci�on B�asica y Clínica, Guadalajara, Mexico, 39Hospital Central Dr. Ignacio Morones Prieto, SLP,
México, SLP, Mexico, 40Hospital Central Dr. Ignacio Morones Prieto, San Luis Potosí, Mexico, 41Division of Rheumatology,
University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, MONTERREY, Mexico,
42Hospital de Clínicas I, Asunci�on, Paraguay, 43Hospital de Clínicas I, San Lorenzo, Paraguay, 44Hospital Nacional
Edgardo Rebagliatti Martins, Lima, Peru, 45Hospital Cayetano Heredia. Universidad Peruana Cayetano Heredia, Lima,
Peru, 46Hospital Docente Padre Billini, Santo Domingo, República Dominicana, Santo Domingo, Dominican Republic,
47Unidad Enfermedades Autoinmunes Sistemicas, Clinica Medica C-Hospital de Clinicas, UDELAR Montevideo,
Montevideo, Uruguay, 48Médica Uruguaya Corporaci�on de Asistencia Médica (MUCAM). Clínica Médica - Facultad de
Medicina - UdelaR, Montevideo, Uruguay, 49Universidad Cientifica del Sur, Lima, Lima, Peru, 50The University of Alabama
at Birmingham, Birmingham, AL, 51Johnson & Johnson Innovative Medicine, Brussels, Belgium, 52Johnson & Johnson
Innovative Medicine, Horsham, PA, PA, 53Johnson & Johnson Innovative Medicine, Spring House, PA, PA, 54Centro
Regional de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Santa Fe, Argentina

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The Latin American Group for the Study of Lupus (GLADEL) 2.0 is an observational prevalent and
incident cohort of patients with systemic lupus erythematosus (SLE) in Latin-America countries. Here we described the rate
of treatment response at 12 months in a cohort of SLE patients with active lupus nephritis (LN).

Methods: Forty-four centers from 10 Latin-American countries enrolled patients ≥18 years old who fulfilled the 1982/1997
American College of Rheumatology (ACR) and/or 2012 Systemic Lupus International Collaborating Clinics (SLICC) classifi-
cation criteria. Patients were categorized into 4 subsets according to the severity of LN. For this analysis, patients in Group
III (prevalent and active LN) and IV (incident LN, onset < 3 months with renal biopsy) and sufficient follow-up data at
12 months were included. Baseline demographics, clinical manifestations, disease activity (SLEDAI-2k) and SLICC/ACR
Damage Index (SDI) and LN treatments were examined. Partial and complete response according to EULAR/Kidney
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Table 1. Clinical Characteristics, Disease Activity, Damage Index, and Treatment at Cohort Entry
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Table 2. Partial, Complete and No Response at 12 Months
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Disease Improving Global Outcomes (KDIGO) were examined at 12 months: Complete Response Criteria (CRC): proteinuria
< 0.5 g/g measured as the urine protein to creatinine ratio (UPCR) from a 24-hour urine collection; Partial Response Criteria
(PRC): ≥50% reduction in UPCR from a 24-hour urine collection; and No Response (NR): < 50% reduction in proteinuria.

Results: One-thousand eighty-one patients were enrolled in GLADEL 2.0 with 364 patients included in this analysis:
195 (53.5%) in Group III and 169 (46.4%) in Group IV. At the 12-month follow-up, 13/364 (3.5%) patients had died,
14/364 (3.8%) had been lost to follow-up, and 28/364 (7.6%) had incomplete data; therefore, the calculation of renal
response was carried out in the remaining 309 patients. Table 1 describes the characteristics of patients with LN. Table 2
shows that patients who achieved renal response (complete or partial) had a shorter disease duration, greater use of pulse
corticosteroids and IV cyclophosphamide, a lower chronicity index and all belonged to the LN incident group. When com-
paring complete vs partial response, patients who achieved complete response had lower baseline proteinuria and creati-
nine values, belonged to histological Class III and had lower SLEDAI.

Conclusion: Renal response was achieved in 64% of patients having their first episode of LN, with lower chronicity rates in
the biopsy and a lower SLEDAI. Pulsed corticosteroids and IV cyclophosphamide continue to be the options chosen by
treating physicians. More data in the follow-up will allow us to evaluate the persistence of this response over time and what
factors may influence it.

Disclosure: R. Quintana: None; R. Nieto: None; D. Ávila: None; R. Serrano Morales: None; G. Harvey: None;
L. Hernandez: None; K. Roberts: None; M. Scolnik: AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Pfi-
zer, 1, 6, Roche, 1, 6; C. Funes Soaje: None; P. Alba: None; V. Saurit: None; M. Garcia: None; G. Berbotto: None;
V. BELLOMIO: None; W. Grageda: None; G. G�omez: None; C. Pisoni: None; A. Malvar: F. Hoffmann-La Roche Ltd,
2, Genentech Inc., 2; V. Juarez: None; N. Da Silva: None; O. MONTICIELO: AbbVie/Abbott, 6, AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, UCB, 6;H. Mariz: None; F. Ribeiro: None; E. Borba: None; L. Parente: Astra-
Zeneca, 6, Janssen, 6; E. Torres: None; O. Neira: None; L. Massardo: None; G. Aroca Martínez: None; C. Davila:
None; G. L�opez: None; C. Toro-Gutierrez: None; M. Moreno: None; A. Zuñiga: None; M. Saavedra Salinas: None;
M. Hernandez: None; H. Fragoso-Loyo: None; L. Silveira Torre: None; I. De La Torre: None; C. Mendoza: None;
M. Hern�andez: None; J. Esquivel-Valerio: None; I. Colman: None; J. Losanto: None; C. Mora Trujillo: None;

K. Corrales: None; R. Louis: None; M. Rebella: None; Á. Danza: None; M. Ugarte-Gil: AstraZeneca, 1, 6, Ferrer,
1, GlaxoSmithKlein(GSK), 6, Janssen, 5, Tecnofarma, 2, 6, 12, Travel Support; G. Alarcon: None; U. Sbarigia: Jans-
sen, 3, Johnson & Johnson, 11; F. Zazzetti: Janssen, 3, Johnson & Johnson, 11; A. Orillion: Janssen, 3, Johnson &
Johnson, 11; G. Pons-Estel: AbbVie/Abbott, 1, AstraZeneca, 1, 6, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK),
1, 5, 6, Janssen, 1, 5, 6, Werfen/Inova, 6; B. Pons-Estel: AstraZeneca, 1, 6, GSK, 1, 6, Janssen, 1, 6.

Abstract Number: 1512

Association Between the Systemic Immune Inflammatory Index (Sll) and
All-cause Mortality in Critically Ill Patients with Rheumatoid Arthritis

Yunfeng Dai and Zhihan Chen, Fujian Medical University, Fuzhou City, Fujian, China (People’s Republic)

SESSION INFORMATION
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Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: The systemic immune-inflammation index (SII) has been linked to inflammatory and immune
responses, with research indicating its impact on rheumatoid arthritis (RA). However, its prognostic significance in severe
RA patients requiring intensive care unit (ICU) admission remains uncertain. This study aims to explore the correlation
between SII and all-cause mortality in critically ill patients with RA.

Methods: This study identified patients with severe RA requiring ICU admission from the Medical Information Mart for Inten-
sive Care (MIMIC-IV) database, and divided them into quartiles based on SII level. The outcomes included all-cause mortality
at 28, 90, and 360 days post-admission. We utilized multivariate regression to explore the link between the SII and RA,
enhanced by subgroup and interaction analyses to reveal patient-specific and combined effects of SII on RA outcomes.
Additionally, the restricted cubic splines were used to explore whether there were linear or non-linear relationships between
SII and mortality.

Results: A total of 400 patients (70.3% female) were enrolled. The multivariate logistic regression analysis showed
that highest quartile, exhibited a significant increase in the risk of 360-day mortality across all models. Restricted cubic
splines revealed the relationship between SII and RA was non- linear. Subgroup analysis revealed similar outcomes in
diverse RA patient groups, especially among whites, those aged over 60, and hypertensive individuals. A significant multipli-
cative interaction was observed between SII and age (P < 0.001).

Conclusion: The study demonstrates that the SII serves as a valuable and accessible inflammatory biomarker for predicting
all-cause mortality risk in critically ill patients with RA.

Disclosure: Y. Dai: None; Z. Chen: None.

Abstract Number: 1513

Assessing Subjective Cognitive Impairment in a Cohort of Canadian
Systemic Lupus Erythematosus Patients: Construct Validity of PDQ-20

Omar Marzouk1, J. Antonio Avina-Zubieta2, Mary Fox3, William Shaw4, Maggie Ho5, Qixuan Li5, Catherine Ivory6, Paul
Fortin7, Kathleen Bingham5, Stephanie Keeling8, Jennifer Reynolds9, Derek Haaland10, Janet Pope11, Lily Lim12, Patti
Katz13, Murray Urowitz14, Laura Patricia Whittall Garcia5, Dafna Gladman15, Behdin Nowrouzi-Kia16 and Zahi Touma16,
1TorontoWestern Hospital, Toronto, 2Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada,
3York University, Toronto, ON, Canada, 4University of Connecticut, School of Medicine, Farmington, CT, 5University
Health Network, Toronto, ON, Canada, 6The Ottawa Hospital, Ottawa, ON, Canada, 7Centre ARThrite - CHU de Québec -
Université Laval, Quebec, QC, Canada, 8University of Alberta, Edmonton, AB, Canada, 9UBC, North Vancouver, BC,
Canada, 10The Waterside Clinic, Oro Medonte, ON, Canada, 11University of Western Ontario, London, ON, Canada,
12University of Manitoba, Winnipeg, MB, Canada, 13UCSF, San Rafael, CA, 14Self employed, Toronto, ON, Canada,
15University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 16University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) has many symptoms, including cognitive impairment (CI),
which negatively impacts social role participation and quality of life. CI is highly prevalent in SLE patients. There is a lack of
data on subjective SLE-related cognitive symptoms. The Perceived Deficits Questionnaire (PDQ-20) is a patient-reported
screening tool for CI in multiple sclerosis. Minimal research exists on its use in SLE. The objectives of the study are:
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1. To describe subjective CI in SLE across different Canadian centres using the PDQ-20 and to determine which domains are most
affected.

2. To study the concurrent construct validity of PDQ-20 compared to Symptom Severity Score (SS 2a), a scale used to assess cog-
nitive symptoms, fatigue and waking unrefreshed.

Methods: SLE patients (n=398) were recruited from 7 Canadian medical centers (6 academic, 1 community). Patients com-
pleted the PDQ-20, a tool with 20 items assessing perceived cognitive difficulties on a 5-point Likert scale (0-never to
4-almost always experiencing difficulty). All 3 domains of the SS 2a were analyzed alongside PDQ-20.

Cluster analysis was used to group patients by the severity of subjective CI using the PDQ-20. We examined the concurrent
construct validity of the PDQ-20 against the SS 2a in these clusters. Spearman correlation coefficients were calculated for
PDQ-20 subscales and SS 2a domains. We hypothesized that the waking unrefreshed and fatigue domains of SS 2a would
show a weak-moderate correlation with all PDQ-20 subscales, while the cognitive symptoms domain of SS 2a would show
a moderate-strong correlation. We also studied the known-group validity, and expected worse scores in SS 2a domains for
the group with worse subjective CI.

Results: Out of 398 participants, 91.7% were female, with a mean enrollment age of 46.9 ± 13.7 years and mean SLE dura-
tion of 15.8 ± 11.8 years. The cohort had a mean SLEDAI-2k score of 3.3 ± 3.7 and mean SDI score of 1.1 ± 1.6. Addition-
ally, 79% used antimalarial drugs, 61% immunosuppressants, 11% biologics, and 37% glucocorticoids (mean dose 7.2
± 5.9 mg).

Figure 1: PDQ-20 scores by Groups 1 and 2 (Group 1 has worse subjective CI compared to Group 2).

Comparison of the mean scores of PDQ-20 and SS 2a in Group 1 and 2
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Two groups emerged: Group 1 (n=218) showed significantly higher PDQ-20 scores across all subscales compared to
Group 2 (n=180), reflecting worse subjective CI. Both groups exhibited the most impairment in Attention and Planning/Orga-
nization, and the least in Prospective Memory (Figure 1). Subjective CI assessed by PDQ-20 was weakly associated with
fatigue and waking unrefreshed, but moderately with cognitive symptoms in both groups (Figure 2a and 2b). Group 1 also
had significantly higher mean SS 2a scores across all domains compared to Group 2 (Table 1). Both groups showed similar
SLEDAI-2K (Group 1: 3.43, Group 2: 3.23) and SDI scores (Group 1: 1.08, Group 2: 1.06).

Conclusion: We identified two patient groups with different levels of subjective CI using the PDQ-20. Group 1 exhibited
worse subjective CI than Group 2, with the most significant impairments in the Attention and Planning/Organization sub-
scales of the PDQ-20. The PDQ-20 demonstrated construct validity compared to the SS 2a and may be a useful tool for
measuring subjective CI among SLE patients.

Disclosure: O. Marzouk: None; J. Avina-Zubieta: None; M. Fox: None; W. Shaw: None; M. Ho: None; Q. Li: None;
C. Ivory: AbbVie/Abbott, 2, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6; P. Fortin: AstraZeneca,
2, 6, GlaxoSmithKlein(GSK), 2, 6, Moderna, 2; K. Bingham: None; S. Keeling: AbbVie/Abbott, 6, AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, Roche, 6, UCB, 6; J. Reynolds: None; D. Haaland: None;
J. Pope: None; L. Lim: None; P. Katz: None; M. Urowitz: None; L. Whittall Garcia: None; D. Gladman: AbbVie,
2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5,
Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; B. Nowrouzi-Kia: None; Z. Touma: None.

Abstract Number: 1514

Immunosenescent and Exhausted T Cells in Patients with Systemic Lupus
Erythematosus and Cognitive Impairment

Erik Cimé-Aké1, Guadalupe Lima2, Emilio G. Lazarini1, Sandra Ju�arez3, Luis Llorente2 and Hilda Fragoso-Loyo1, 1Instituto
Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and Rheumatology Department, Mexico City,
Mexico, 2Instituto Nacional de Ciencias Médicas y Nutrici�on. Salvador Zubir�an. Immunology and Rheumatology
Department, Mexico City, Mexico, 3Instituto Nacional de Ciencias Médicas y Nutrici�on. Salvador Zubir�an. Neurology and
Psychiatry Department, Mexico City, Mexico

SESSION INFORMATION
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Correlation between PDQ-20 and SS 2a in Groups 1 and 2
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Background/Purpose: Cognitive impairment (CI) in systemic lupus erythematosus (SLE) may result from a chronic pro-
inflammatory state in which immunosenescent and exhausted T-lymphocytes could be involved. This study investigates
the expression of senescent and exhausted T cells markers in SLE patients with CI.

Methods: We included women aged 18-50 years, classified with SLE according to the EULAR/ACR 2019 criteria. We
excluded women with other autoimmune diseases except antiphospholipid syndrome or Sjögren’s syndrome, administra-
tion of any biologic drug < 6 months prior to study entry, clinical SLEDAI-2K >0, SDI ≥1, current prednisone >7.5 mg/day,
education level ≤6 years, pregnancy or premature ovarian failure, active infection, malignant disease, history of other neuro-
psychiatric manifestations, other chronic comorbidities or major depressive disorder. Healthy women (HC) paired for age
±5 years were also included. All patients underwent a neurocognitive battery applied by an expert neuropsychologist,
assessing eight cognitive domains: concentration, verbal memory, visuospatial memory, language, processing speed,
motor speed, problem solving and executive function. CI was defined when a subject had scores ≥2 standard deviation
below the mean of the normative data in ≥1 cognitive domain. After the neurocognitive assessment patients were classified
as: SLE with CI, SLE without CI and HC. Relative expression of senescence markers (CD27, CD28, CD57, KLRG1) and
inhibitory markers (PD-1, PD-L1, Tim-3, CTLA-4 and LAG-3) in CD4+ and CD8+ lymphocytes were determined by flow

Table 1. Demographic, clinical, subpopulations and expression of senescent and exhausted T cells markers in CD4+ and CD8+ of studied
patients. Data are expressed as proportions (percentages) or medians (interquartile ranges). Statistical analysis: Chi-square or Fisher’s exact tests
were used for nominal variables, the Wilcoxon rank-sum test was used for numerical variables. CM: central memory, EM: effector memory,
TEMRA: effector memory T cells re-expressing CD45RA. *Statistically significant.
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cytometry, dimensionality reduction and clustering analysis. We generated tSNE maps using concatenated files with an
equal number of CD3+ cells from eight representative trios of patients from each study group. Demographic and clinical data
were recorded.

Results: Thirteen patients with SLE with CI, fourteen SLE without CI and ten HC were analyzed. The median age of patients
studied was similar. SLE patients with CI had lower educational level than the SLE without CI and HC, and longer disease
duration compared to SLE patients without CI. Disease activity and damage accrual was similar between the SLE groups
(Table 1). In SLE patients with CI, the most frequently impaired cognitive domain was motor speed (76.9%), followed by

Figure 1. Statistical significant differences in subpopulations and senescent and exhaustion markers in T cells of studied patients. HC: healthy con-
trol, SLE: systemic lupus erythematosus, CI: cognitive impairment.

Figure 2. Surface marker distribution in CD4+ and CD8+ T cells is depicted in the tSNE map. HC: healthy control, SLE: systemic lupus erythema-
tosus, CI: cognitive impairment.
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visuospatial memory (30.8%), verbal memory (7.7%), language (7.7%), processing speed (7.7%) and problem solving
(7.7%). SLE patients with CI had lower levels of CD4+ Naive, CD4+CD45RA+, CD4+CTLA-4+ and CD8+PD-L1+, but higher
levels of CD8+ (Table 1, Figure 1). We could identify three representative CD8+ and four CD4+ subpopulations according to
their relative expression of surface markers (Figure 2).

Conclusion: Significant differences were identified among the three groups in relation to markers of cellular exhaustion but
not of immunosenescence. In SLE with CI, PD-L1, Tim-3, CTLA-4 and LAG-3 in CD4+ and Tim-3 and PD-L1 in CD8+
expression was lower compared to SLE without CI and HC. The study suggests the possibility that cellular exhaustion play
a role in CI in SLE and could be useful for its diagnosis.

Disclosure: E. Cimé-Aké: None; G. Lima: None; E. G. Lazarini: None; S. Ju�arez: None; L. Llorente: None;
H. Fragoso-Loyo: None.
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Incidence and Predictors of Neuropsychiatric Lupus—a Contemporary
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Yomaira Silva1, Baijun Zhou1, Grace Haeun Lee1, Kila Panchot1, Hyon K. Choi2 and April Jorge3, 1Massachusetts General
Hospital, Boston, MA, 2Massachusetts General Hospital, Lexington, MA, 3Massachusetts General Hospital, Harvard
Medical School, Boston, MA
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Background/Purpose: Patients with SLE can experience a variety of neuropsychiatric manifestations across 19 recognized
syndromes (1999 ACR Nomenclature). Studies of neuropsychiatric SLE (NPSLE) have been primarily from academic center
cohorts. The purpose of this study was to determine the incidence and predictors of NPSLE using a large population cohort.

Methods: We utilized TriNetX, an electronic health record database including 46 health care organizations, representing
community hospitals and academic medical centers across the United States. We identified patients with incident SLE
(defined as ≥ 2 ICD codes >30 days and < 2 years apart, with ≥2 years enrollment prior to the first SLE code). Within this
cohort, we identified all NPSLE events, identified by ICD codes corresponding with each of the 19 syndromes occurring
within 2 years before or following the first SLE code, regardless of attribution to SLE. We assessed the incidence of NPSLE
overall, according to central vs. peripheral nervous system syndromes, and within categories of potentially inflammatory
neurologic syndromes, psychiatric, cerebrovascular (CVA), and seizures. We identified patients with early NPSLE, with ≥1
syndrome within one year of SLE onset, and assessed their characteristics. We assessed patient factors associated with
each category of NPSLE using logistic regression, including age at SLE onset, sex, race and ethnicity, diagnosis of antiphos-
pholipid syndrome (APS) or Sjogren’s syndrome, and early hydroxychloroquine (HCQ) use, assessed within two years prior
to the first SLE diagnosis code and subsequent 12 months.

Results:We identified 41,647 patients with incident SLE. The mean age was 47.4 years; 52%were non-Hispanic White and
28% were Black (Table 1). From this cohort, 18,451 (44%) had early NPSLE, and 63% developed NPSLE over mean
4.4 years follow-up after SLE onset. Psychiatric NPSLE, including mood disorders and anxiety disorders, were the most
common NPSLE manifestations (Table 2). 12% had early neurologic NPSLE, rising to 24% overall, followed by CVA and
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seizures in frequency. Patients with ≥ 1early NPSLE event were more likely to be White (56% vs. 48% without early NPSLE)
and use tobacco (22% vs 9%). For specific NPSLE categories, older age was associated with higher odds of neurologic
NPSLE and CVA but lower odds of seizures (Table 3). Females had higher odds of psychiatric NPSLE. Black patients had
higher odds of seizures and CVA, but Black, Asian, and Hispanic race and ethnicity had lower odds of neurologic and psy-
chiatric syndromes than in White patients with SLE. APS was associated with all categories of NPSLE, and Sjogren’s syn-
drome was associated with neurologic and psychiatric NPSLE. Baseline HCQ use was associated with a lower odds of all
NPSLE categories.

Conclusion: In this large EHR-based inception cohort of patients with SLE, we identified a high burden of NPSLE events
both early in the disease course and increasing over time. We also identified different predictors for different categories of
NPSLE, suggesting heterogeneity in these syndromes. APS was associated with all types of NPSLE, while HCQ use may
be protective. Limitations include the challenge of attributing NPSLE and possibility of misclassification.
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Disclosure: Y. Silva: None; B. Zhou: None;G. Lee: None; K. Panchot: None;H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Pro-
talix, 1, Shanton, 12, DSMB; A. Jorge: Bristol-Myers Squibb(BMS), 12, Site investigator for a clinicl trial, Cabaletta Bio,
12, Site Sub-investigator for a clinical trial.

Abstract Number: 1516

Diagnostic Performance of Anti-ribosomal P Antibodies in Cerebrospinal
Fluid of Neuropsychiatric Systemic Lupus Erythematosus with Diffuse
Central Nervous System Manifestations. Experience in a Tertiary Center
in Mexico

Marlon Sandino-Bermúdez1, Erik Cimé-Aké2, Jonathan Campos-Guzm�an3, Eduardo Briones-García4, Emilio
G. Lazarini2, Carlos Núñez-Álvarez5 and Hilda Fragoso-Loyo2, 1Department of Immunology and Rheumatology, Instituto
Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico, Mexico City, Distrito Federal, Mexico,
2Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and Rheumatology Department,
Mexico City, Mexico, 3Department of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y
Nutrici�on Salvador Zubir�an, Mexico City, Mexico, 4Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an.
Immunology and Rheumatology Department., Ciudad de México, Distrito Federal, Mexico, 5Instituto Nacional de
Ciencias Médicas y Nutrici�on Salvador Zubir�an, CDMX, Mexico, Mexico, Mexico
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Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
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Background/Purpose: Diagnosing neuropsychiatric systemic lupus erythematosus (NPSLE) remains a challenge. The aim
of this study was to evaluate the diagnostic performance of anti-ribosomal P antibodies in cerebrospinal fluid (CSF) for the
diagnosis of NPSLE with diffuse central nervous system manifestations.

Methods: This retrospective study analyzed patients with central diffuse neuropsychiatric manifestations at a tertiary center
in Mexico City between 2017-2024, whose assessment included lumbar puncture for CSF measurement of anti-ribosomal
P antibodies. Patients were classified into three groups based on their final clinical diagnosis: NPSLE (group 1), SLE with
neuropsychiatric manifestations unrelated to SLE (NP-non-SLE, group 2), and patients with non-autoimmune neuropsychi-
atric disease (non-AINPD, group 3). SLE diagnosis was based on the ACR/EULAR 2019 criteria, and NPSLE manifestations
were classified according to the ACR 1999 nomenclature. Demographic, clinical, and serological variables were collected.
Disease activity and damage accrual in SLE patients were evaluated using the SLEDAI-2K and the SDI. Serum levels of com-
plement fraction levels were documented. Automated ELISA was used to measure levels of anti-ribosomal P antibodies in
both serum and CSF. The optimal cut-off point for CSF anti-ribosomal P antibodies and their ratio with serum levels were
determined using the Youden index. Diagnostic statistics were computed for each cut-off value.

Results: The analysis included 69 patients with CSF samples Group 1: 17 NPSLE, Group 2: 30 NP-non-SLE, and Group 3:
22 non-AINPD.

NPSLE manifestations comprised 6 cases of seizure disorders, 3 acute confusional state, 3 psychosis, 3 myelopathy and
2 lupus headache. Group 1 exhibited significantly higher SLEDAI-2K score compared to group 2 (16 vs 4, p< 0.001).
Patients with NPSLE showed elevated serum levels of anti-dsDNA (448 IU/mL vs. 51.70 IU/mL vs. 3.70 IU/mL, p=0.001),
anti-ribosomal P (186.6 U/mL vs. 5.5 U/mL vs. 5.45 U/mL, p=0.028), and lower complement levels (C3 50 mg/dL
vs. 82 mg/dL vs. 130 mg/dL, p< 0.001; C4 10mg/dL vs. 12 mg/dL vs. 32 mg/dL, p=0.002). NPSLE patients showed higher
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CSF levels of anti-dsDNA (561 IU/mL vs. 13.5 IU/mL vs. 6.7 IU/mL, p=0.013) and anti-ribosomal P (7.1 U/mL vs 5.45 U/mL
vs 4.90 U/mL, p=0.008) compared to the other groups. The optimal cut-off point for CSF anti-ribosomal P was 6.4 U/mL
(AUC 0.702, sensitivity 71.4%, specificity 76.6%, Youden Index 0.413), while for the CSF/serum ratio of anti-ribosomal P
was >1.1 (AUC 0.375, sensitivity 50.0%, specificity 100%, Youden Index 0.250) (Table 1).

Conclusion: Patients diagnosed with NPSLE presented higher disease activity. CSF levels of anti-ribosomal P >6.4 U/mL
and the CSF/serum ratio of anti-ribosomal P >1.1 could be useful for identifying NPSLE with diffuse central nervous system
manifestations.

Disclosure: M. Sandino-Bermúdez: None; E. Cimé-Aké: None; J. Campos-Guzm�an: None; E. Briones-García:

None; E. G. Lazarini: None; C. Núñez-Álvarez: None; H. Fragoso-Loyo: None.

Abstract Number: 1517

Diagnostic Performance of Anti-dsDNA Antibodies in Pleural, Ascitic and
Pericardial Fluid for Lupus Serositis: Experience of a Tertiary Center in
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Marlon Sandino-Bermúdez1, Erik Cimé-Aké2, Jonathan Campos-Guzm�an3, Eduardo Briones-García4, Emilio
G. Lazarini2, Carlos Núñez-Álvarez5 and Hilda Fragoso-Loyo2, 1Department of Immunology and Rheumatology, Instituto
Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico, Mexico City, Distrito Federal, Mexico,
2Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and Rheumatology Department,
Mexico City, Mexico, 3Department of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y
Nutrici�on Salvador Zubir�an, Mexico City, Mexico, 4Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an.
Immunology and Rheumatology Department., Ciudad de México, Distrito Federal, Mexico, 5Instituto Nacional de
Ciencias Médicas y Nutrici�on Salvador Zubir�an, CDMX, Mexico, Mexico, Mexico

SESSION INFORMATION
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Background/Purpose: The diagnosis of serositis in systemic lupus erythematosus (SLE) relies on combining clinical and
serological data, alongside imaging studies. The aim of this study was to evaluate the diagnostic performance of anti-dsDNA
antibodies in pleural, ascitic and pericardial fluid for the diagnosis of lupus serositis.

Methods: This retrospective study enrolled patients aged over 18 years with pleural effusion, ascites, or pericardial
effusion admitted to a tertiary center in Mexico City between 2017-2024. The study included patients who underwent
assessment for anti-dsDNA antibodies in their effusion samples. Patients were classified into three groups based on their

Table 1. Performance of anti-ribosomal P in CSF for the diagnosis of NPSLE. Data are expressed as percentages (95% confidence intervals). PPV:
positive predictive value; NPV: negative predictive value; LR+: positive likelihood ratio, LR-: negative likelihood ratio, NA: not assessed.
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final clinical diagnoses: lupus serositis (group 1), non-SLE related effusion in lupus patients (group 2), and patients with effu-
sion without lupus diagnosis (group 3). The diagnosis of SLE was determined according to the ACR/EULAR 2019 criteria.
Demographic, clinical, and serological variables were collected. Disease activity and damage accrual were assessed using
the SLEDAI-2K and the SDI. Serum levels of anti-dsDNA antibodies and complement fractions were also recorded. Anti-
dsDNA IgG antibody levels in both serum and effusion were quantified using automated ELISA. The optimal cut-off point
for anti-dsDNA antibodies in effusion and its ratio with serum levels were determined using the Youden index, and diagnostic
statistics were calculated for each cut-off point.

Results: Thirty-one patients with effusion samples were included (15 pleural, 12 ascites and 4 pericardial effusion samples).
Group 1: 16 lupus serositis, Group 2: 8 non-SLE-serositis and Group 3: 7 effusions without SLE. Age, disease duration and
damage accrual between SLE groups were similar. Patients in group 1 exhibited significantly higher disease activity com-
pared to group 2 (SLEDAI 2K 10 vs. 1, p=0.003) and more presence of lupus nephritis (68.8% vs. 0%, p=0.002). Group
1 showed lower serum complement levels (C3 36 mg/dL vs. 80 mg/dL vs. 84 mg/dL, p=0.001; C4 8 mg/dL vs. 21 mg/dL
vs. 27.5 mg/dL, p< 0.001) and higher serum anti-dsDNA (203.2 IU/mL vs. 14.25 IU/mL vs. 4.0 IU/mL, p=0.013) than the
other groups. Patients in group 1 had elevated effusion levels of anti-dsDNA (529.4 IU/mL vs. 1.80 IU/mL vs. 78.2 IU/mL,
p=0.003) compared to the groups. The optimal cut-off points to identified lupus serositis was >118.0 IU/mL for anti-dsDNA
in effusion (AUC 0.859, sensitivity 68.8%, specificity 91.7%, Youden Index 0.605) and an effusion/serum ratio of anti-dsDNA
>0.4 (AUC 0.731, sensitivity 92.3%, specificity 66.7%, Youden Index 0.590) (Table 1).

Conclusion: Patients with lupus serositis showed higher disease activity. Effusion levels of anti-dsDNA >118 IU/mL demon-
strated high specificity for lupus serositis, while the effusion/serum ratio of anti-dsDNA >0.4 exhibited high sensitivity for lupus
serositis. Effusion levels of anti-dsDNA and the serum/effusion ratio of anti-dsDNA could be useful for diagnosing lupus serositis.

Disclosure: M. Sandino-Bermúdez: None; E. Cimé-Aké: None; J. Campos-Guzm�an: None; E. Briones-García:

None; E. G. Lazarini: None; C. Núñez-Álvarez: None; H. Fragoso-Loyo: None.
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Predictive Value of Chronic Histologic Changes in Lupus Nephritis
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C. Fervenza1, Andrew C. Hanson3, Cynthia Crowson1, Sanjeev Sethi1 and Ali Duarte-Garcia1, 1Mayo Clinic, Rochester, MN,
2Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
Monterrey, Mexico, 3Mayo Clinic, Rochester
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Table 1. Performance of anti-dsDNA assay in effusion samples for SLE serositis diagnosis. Data are expressed as percentages (95% confidence
intervals). PPV: positive predictive value; NPV: negative predictive value; LR+: positive likelihood ratio, LR-: negative likelihood ratio, NA: not
assessed.
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Background/Purpose: We aimed to assess the predictive value of the individual components of the NIH chronicity score
and the Mayo Clinic Chronicity Score (MCCS) in lupus nephritis (LN).

Methods: LN patients from the Mayo Clinic between 1992 and 2023 were included. The earliest kidney biopsy was the index
date. Follow-up was until July 2023, death or loss follow-up. Biopsy reports were reviewed by a nephropathologist, and
chronic lesions were reclassified (glomerulosclerosis [GS], interstitial fibrosis [IF], tubular atrophy [TA], arteriosclerosis [AE],
and fibrous crescents [FC]). The outcomes were proteinuria < 500 mg/day and complete renal response (CRR) within 1 year,
defined as proteinuria < 500 mg/day with eGFR decrease of < 20%, end-stage kidney disease (ESKD), and death. We used
stratified multivariable proportional hazards regression adjusted for sex and age. P-values < 0.05 were statistically significant.

Results:We included 307 patients (median age, 34 years; 75% female; median follow-up, 11 years). The majority had Class
III or IV. FC was present in 4.9% of patients, and AE was present in 12% of patients.

At 1 year, 47.5% had proteinuria < 500 mg/day and 43.4% CRR. Those with grade 2-3 of GS (HR 0.21 [0.09, 0.48] and
grade 2-3 IFTA (HR 0.14 [0.05, 0.39] were less likely to achieve proteinuria < 500 mg/day. Grade 2-3 of GS (HR 0.19
[0.08, 0.48]) and grade 2-3 IFTA (HR 0.16 [0.06, 0.44] were also less likely to achieve CRR.

Similarly, those with AE were less likely to have proteinuria < 500 mg/day (HR 0.44 [0.21, 0.91] for mg/day or CRR (HR 0.37
[0.16, 0.84]).

During follow-up, 33 patients died, and 60 developed ESKD. No variables were associated with mortality. Grade 2-3 GS
(HR 9.28 [4.91, 17.54], grade 2-3 IFTA (HR 20.10 [10.08, 40.08]), and AE (HR 3.56 [1.87, 6.78]), were associated with an
increased ESKD.

Conclusion: GS, IFTA, and AE are independently associated with outcomes in LN. FC is a rare finding in LN. The MCCS
included all the chronic histologic elements associated with outcomes in LN.
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Disclosure: M. Cuellar-Gutierrez: None; J. Flores Gouyonnet: None; G. Figueroa-Parra: None; M. Casal Moura:
None; F. Fervenza: None; A. Hanson: None; C. Crowson: None; S. Sethi: None; A. Duarte-Garcia: None.

Abstract Number: 1519

Incidence, Risk Factors, and Outcomes of Severe Lymphopenia in
Systemic Lupus Erythematosus

Chunhui Chen1, Emily Wu2, Huong Do3 and Kyriakos Kirou3, 1New York Presbyterian Queens, Flushing, NY, 2Hospital for
Special Surgery, Rochester, NY, 3Hospital for Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lymphopenia is common in patients with systemic lupus erythematosus (SLE), occurring in
75-90% of cases over the disease course. It can result from SLE activity, infections, or medications (glucocorticoids and
immunosuppressants). There are no specific guidelines for managing SLE with lymphopenia. The objective of this retrospec-
tive study is to assess the incidence, risk factors and outcomes of severe lymphopenia (SL) in SLE.

Methods: The records of SLE patients with SL seen at an academic medical center between 2/1 2016 and 11/30/2023,
were retrospectively reviewed (Figure 1). Various disease parameters were compared six months before the onset of SL
and during SL period in the eligible patients. Severe lymphopenia (SL) was defined as absolute lymphocyte counts (ALC) <
500/μL in at least two consecutive tests within a three-month period, with a duration of at least three months. The 2019
ACR/EULAR criteria were used to confirm the diagnosis of SLE.

Results: Among 1,016 SLE patients, 117 (11.52%) experienced marked lymphopenia (ALC ≤ 500). There were 15 patients
with 20 episodes of SL. All 15 patients were female, with a median age of 20 years (range: 17-71 years), a median disease
duration of 68 months (range: 0-180 months), and a median SL duration of 5 months (range: 3-20 months). The majority

Figure 1. Work flow diagram SLE: systemic lupus erythematosus, SL: severe lymphopenia, ACR: American college of rheumatology, EULAR:
European league against rheumatism
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Table 1. Demographic, clinical and laboratory features of SLE patients with severe lymphopenia (SL)

Table 2. SLE treatment received before and during severe lymphopenia
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were non-Caucasian (10/15, 66.7%). These patients had active SLE, as indicated by their serology and inflammatory
markers (Table 1). Lupus nephritis was observed in 40% of patients.

All patients had lymphopenia before progressing to SL, with ALC (mean± SD) decreasing from 605.2 ± 84.4 to 326.3 ±
70.63. Notably, there were no significant differences in laboratory values (C3, C4, ESR, Hgb, WBC, ANC, platelet count,
ALT, AST, albumin, creatinine) before and during SL. Glucocorticoid use increased during SL compared to before
(Table 2), with 10 patients (66.7%) requiring an escalation of glucocorticoid doses. Additionally, nine patients (60%) had
new introductions of immunosuppressants (IS), and 2 patients (13.3%) had increased doses of IS during SL. One patient
(6.7%) had a reduced azathioprine dose due to leukopenia during SL.

Prophylaxis for Pneumocystis jirovecii pneumonia (PJP) was administered to 20% of patients both before and during
SL. During severe lymphopenia, four patients (26.7%) experienced 12 episodes of infection, primarily genitourinary tract
infections, followed by cellulitis and lymphadenitis. No infections were reported before severe lymphopenia, and no opportu-
nistic infections were observed before or during the period of SL.

Conclusion: In this cohort study, the majority of patients had active SLE and mild lymphopenia before the onset of SL, and
they were predominantly non-Caucasian. SL was likely associated with the escalation of glucocorticoid and immunosup-
pressant use. More infections were observed during SL period; however, it is unclear whether these infections were due
to the SL itself or the increased immunosuppression. No opportunistic infections were observed.

Disclosure: C. Chen: None; E. Wu: None; H. Do: None; K. Kirou: None.

Abstract Number: 1520

The Influence of Trauma on Features of Type 2 SLE

Jennifer Rogers1, Megan Clowse2, David Pisetsky3, Jayanth Doss4, Mithu Maheswaranathan5, Lisa Criscione-Schreiber5,
Rebecca Sadun4, Kai Sun4 and Amanda Eudy6, 1Duke, Durham, NC, 2Duke University, Chapel Hill, NC, 3Duke University
Medical Center, Durham, NC, 4Duke University, Durham, NC, 5Duke University School of Medicine, Durham, NC, 6Duke
University, Raleigh, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Type 2 SLE symptoms of fatigue, widespread pain, sleep and cognitive dysfunction occur com-
monly in SLE although their etiology is unknown. Since trauma has been associated with chronic pain, depression, and anx-
iety in SLE, the aim of this study was to assess the relationship between trauma and features of Type 2 SLE.

Methods: Adult SLE patients (2012 SLICC or 2019 ACR/EULAR criteria) enrolled in a prospective academic lupus registry
completed the polysymptomatic distress scale and level of anxiety at each clinic visit. The rheumatologist scored the Type
1 and Type 2 PGA (physician’s global assessment), a 3-point visual analog scale assessing Type 1 and 2 SLE activity
respectively. Patient responses to the Brief Trauma Questionnaire with additional questions regarding emotional abuse,
severe illness in a child or infant, and pregnancy loss, abortion, and complications were captured during a routine visit. Type
2 medications included antidepressants, gabapentin, pregabalin, muscle relaxers topiramate, sleep medications,
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stimulants, and DHEA. Patients were grouped into 3 groups: no trauma, abusive and non-abusive trauma. Abusive trauma
included physical, sexual, and emotional trauma as an adult or child. Differences across groups were analyzed by Fisher’s
exact test or ANOVA.

Results: In this study of 262 SLE patients (92% female, mean age 44 years, mean disease duration 15 years), 85% of
patients reported trauma with a mean number of 3 types occurring a median of 6 times, excluding 14% of patients with
trauma too frequent to count. Women were five times more likely be victims of abusive trauma than men (Table 1). The sud-
den loss of family or friend was the most commonly reported trauma (61%), followed by emotional abuse (34%) and preg-
nancy loss or abortion (32%) (Table 2). Patients with a history of abusive trauma were more likely to suffer all other types of
trauma except for military events.

The burden of Type 2 SLE was greatest in those with abusive trauma (Table 3). Patients with abusive trauma had higher
mean Type 2 PGA scores and were significantly more likely to have fibromyalgia and report fatigue, depression, brain fog,
unrefreshed sleep and anxiety compared to those without trauma. More patients with abusive trauma were prescribed Type
2 SLE medications and in larger numbers than the other groups. There was no difference in the frequency of Type 1 SLE,
however, as measured by total ACR/EULAR scores, nephritis, mean SLEDAI or Type 1 PGA across groups. Likewise, the
use of prednisone, DMARDs and biologics was similar across groups.

Conclusion: These findings suggest that a history of trauma is highly prevalent in SLE and is associated with mood disor-
ders and symptoms of Type 2 SLE, with those with abusive trauma experiencing the greatest degree of symptoms over
time. Trauma was not associated with cumulative Type 1 SLE activity, however. A patient’s trauma history may contribute
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to symptoms considered as Type 2 SLE and poor health related quality of life. Ascertaining a trauma history during patient
evaluation may help guide a patient-centric approach to care.

Disclosure: J. Rogers: Amgen, 2, Ampel Biosolutions, 1, Aurinia, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, Immunovant,
2, 5, Pfizer, 5;M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; D. Pisetsky: None; J. Doss: None;
M. Maheswaranathan: AstraZeneca, 2, 6, UCB, 2; L. Criscione-Schreiber: UCB, 5; R. Sadun: None; K. Sun: None;
A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5.

Abstract Number: 1521

Contemporary Lupus Nephritis Treatment and Outcomes Among
Patients with Systemic Lupus Erythematosus in the United States

Aakash Patel1, Baijun Zhou2, Hyon K. Choi3 and April Jorge1, 1Massachusetts General Hospital, Harvard Medical School,
Boston, MA, 2Massachusetts General Hospital, Boston, MA, 3Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 3. Longitudinal SLE disease activity and medications
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Background/Purpose: Lupus nephritis (LN) is associated with excess morbidity and mortality, with prior studies finding a
disproportionate impact on Black patients. We sought to determine the patterns of treatment and healthcare utilization
and the burden of kidney and non-kidney adverse health outcomes in a large, contemporary United States lupus inception
cohort.

Methods: We identified a systemic lupus erythematosus (SLE) inception cohort from TriNetX, an electronic health record
(EHR) database with patients from academic and non-academic medical centers across the United States. We included
patients with SLE (≥2 ICD codes ≥30 days and ≤2 years apart) between January 2005 and August 2021 with at least 5 years
of enrollment prior to the first ICD code. We identified patients with LN, defined as ≥2 specific nephritis codes or ≥1 nephritis
code and a kidney biopsy. Patients were followed until the end of the study period, death, or disenrollment from the data-
base. We assessed kidney and non-kidney health outcomes, including CKD stage ≥3, end-stage kidney disease (ESKD),
and major adverse cardiac events (MACE) according to sex and race/ethnicity over 2 years (primary) using multivariable
logistic regression. We also assessed LN treatment and healthcare utilization patterns.

Results: There were 24,957 SLE patients in the inception cohort, of which 3748 (15%) had LN (Table 1). Patients with LN
were younger at onset (42.9 vs 48.9 years) and more commonly Black (42 vs 28%) or Hispanic (15 vs 9%) than overall
SLE patients. The 5-year risks of CKD stage ≥3 and ESKD among patients with LN were 68% and 42%, respectively; the risk
of ESKD was higher among Black than White individuals with LN (adjusted OR [aOR] for ESKD 1.26 [95% CI 1.07-1.49];
Table 2). Additionally, 21% of LN patients received a kidney transplant within 5 years of LN onset, after a mean of 3.1 years
(SD 3.1) from LN-ESKD onset. Black patients had a higher risk of MACE than White patients (aOR 1.27 [95% CI 1.01-1.61].
Males with LN had higher rates of ESKD and MACE than females. Mycophenolate, hydroxychloroquine, and angiotensin
converting enzyme inhibitor/angiotensin receptor blockers were used by 47%, 70%, and 61% of patients with LN, respec-
tively (Table 3). Mycophenolate was more often used by Black (aOR 1.43 [95% CI 1.16-1.77]) and Asian (aOR 1.70 [95%
CI 1.05-2.75]) than White patients with LN. Black patients were more likely than White patients to use glucocorticoids at
two years following LN diagnosis (aOR 1.40 [95% CI 1.12-1.75]). Black and Hispanic patients had more frequent
ER/inpatient visits than White or Asian patients in the two years after LN onset (mean [SD] 3.5 [7.0] and 3.2 [7.2] vs. 2.5
[5.4] and 2.4 [9.2], respectively, with p< 0.01).
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Conclusion: In this large EHR-based inception cohort of patients with SLE and LN, we observed a considerable risk of
ESKD. Black patients had a higher risk of adverse kidney outcomes and MACE and were more frequently on prolonged glu-
cocorticoids while experiencing frequent ER/inpatient visits. Males with LN had worse outcomes than females. These find-
ings highlight the need for strategies to improve LN outcomes.
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Disclosure: A. Patel: None; B. Zhou: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB;
A. Jorge: Bristol-Myers Squibb(BMS), 12, Site investigator for a clinicl trial, Cabaletta Bio, 12, Site Sub-investigator
for a clinical trial.

Abstract Number: 1522

Impact of Thrombocytopenia on In-hospital Mortality and Healthcare
Resource Utilization in Patients with Systemic Lupus Erythematosus: An
Analysis of the National Inpatient Sample Database 2020

Soziema Salia1, UfuomaMamoh2, Gilava Hedayati2, Joseph Atarere3, RaymondWadie4, Boniface Mensah3, JoanMorny5

and Indira Acharya6, 1MedStar Union Memorial Hospital, Towson, MD, 2Medstar Union Memorial Hospital, Baltimore,
MD, 3Department of Internal Medicine, MedStar Union Memorial Hospital, Baltimore, MD, 4Department of Internal
Medicine, Cayuga Medical Center, Ithaca, NY, 5Piedmont Athens Regional Medical Center, Athens, GA, 6Medstar Internal
Medicine Residency Program, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Thrombocytopenia is associated with Systemic Lupus Erythematosus (SLE) and occurs at various
stages of the disease. It is reported in an estimated 10% to 40% of patients. Previous studies to determine outcomes of
thrombocytopenia in SLE patients have been small or single center. We therefore assessed the clinical significance of throm-
bocytopenia for SLE patients using a large national database which provides a representative sample of SLE patients admit-
ted across the United States.
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Methods: We identified patients who were hospitalized between January 1, 2020, and December 31, 2020, 18 years and
older, from the National Inpatient Sample (NIS) database. The NIS is the largest publicly available all-payer inpatient care
database in the United States. Patients with a diagnosis of SLE, with and without a concurrent diagnosis of thrombocytope-
nia were then identified using the International Classification of Diseases, Tenth Revision (ICD-10) codes. Our primary out-
come was inpatient mortality, and secondary outcomes included length of stay (LOS) and total hospital charges.
Multivariable logistic regression analysis was used to calculate the odds ratio for mortality adjusted for age, sex, race, Charl-
son comorbidity index, antiphospholipid syndrome (APS) and hemolytic anemia

Results: A total of 33,146 patients with SLE were admitted over the study period, of which 2,484 (7.49%) had a diagnosis of
thrombocytopenia. The mean age was similar in both groups (52.98 vs 53.34; p=0.3613). SLE patients with thrombocyto-
penia had a lower proportion of females (84.18% vs 88.58%; p=< 0.001) and a higher prevalence of hemolytic anemia
(0.97% vs 0.28%; p = < 0.001) and APS (8.09% vs 4.71%; p= < 0.001) compared to those without thrombocytopenia.
Patients with thrombocytopenia also had higher prevalence of multiple comorbidities as per Charlson comorbidity index
(3 or more comorbidities 71.09% vs 54.75%; p=< 0.001) (Table 1).
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Inpatient mortality was significantly higher among SLE patients with thrombocytopenia [adjusted odds ratio (aOR) 2.81, 95%
CI (2.33-3.39), p=< 0.001]. Thrombocytopenia was also associated with increased LOS and higher total charges with mean
differences of 2.63 days and $42,962 respectively when compared to patients with no thrombocytopenia (Table 2).

Conclusion: This study demonstrated higher in-hospital mortality among SLE patients with thrombocytopenia, as well as
higher healthcare resource utilization evidenced by increased LOS and higher total charges. SLE patients with thrombocy-
topenia may require closer inpatient monitoring and further studies are needed to investigate ways to improve outcomes
for these patients.

Disclosure: S. Salia: None; U. Mamoh: None; G. Hedayati: None; J. Atarere: None; R. Wadie: None; B. Mensah:
None; J. Morny: None; I. Acharya: None.

Abstract Number: 1523

Trend Analysis of Lupus Nephritis Flares, Mortality, and Disparities:
2016-2020

Husam El Sharu, East Carolina University, Greenville, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Introduction: In the past decade, the incidence of Lupus Nephritis (LN) flares linked to mortality has
generally decreased, though an upward trend has emerged since 2015. However, this trend has not been investigated in the
context of the COVID-19 pandemic. Additionally, there is a lack of research addressing disparities in LN during the COVID-
19 era. We aim to examine the trends of LN flares, hospitalizations, and disparities during the most recent years to identify
those gaps in the literature.

Methods: We conducted a retrospective analysis using the National Inpatient Sample (NIS) database from 2016 to 2020.
LN hospitalizations were analyzed and stratified by year using the International Classification of Diseases – 10 Clinical Mod-
ification (ICD-10-CM) codes. The primary outcome was the trends of mortality among patients with LN. Secondary out-
comes included LN flares/hospitalizations, disparities, length of stay, and total hospital charge. Student’s T-test,
multivariate logistic regression, and linear regression were used.

The figure highlights the hospitalization rates and the aOR of mortality among patients with LN flares.
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Results: Between 2016 and 2020, there were 865,670 hospitalizations with Systemic Lupus Erythematosus (SLE). Of
patients with SLE, 125,680 (14.5%) patients had LN. Among patients with LN, 32,915 (26.18%) were admitted to the hos-
pital with an LN flare. Overall, LN flares decreased by 56% from 2016 to 2020 (p< 0.001). However, the adjusted Odds Ratio
(aOR) of mortality has been increasing since 2016, with a statistically significant difference in 2020 compared to 2016 (aOR
for mortality in 2020 was 2.61 CI: 1.04-6.55, p=0.04). The length of stay for patients with LN was 6 days with no change over
time, but the hospital charges gradually increased from 65,000$ in 2016 to 82,822$ in 2020. The mean age for patients who
died with LN was 36.2, with no change over time. Women accounted for 81% of all deaths, and the African American pop-
ulation accounted for 42% of deaths. However, there was no statistically significant change in those trends over time.

Conclusion: Over time, patients with LN have fewer flares, but patients who are admitted to the hospital have increased
odds of mortality, especially in the year 2020 with the strike of COVID-19.

Disclosure: H. El Sharu: None.

Abstract Number: 1524

Thrombocytopenia and Systemic Lupus Erythematosus: A Meta-analysis
of Observational Studies

Alexandre Matar1 and Omer Pamuk2, 1MetroHealth, Westlake, OH, 2University Hospitals Cleveland Medical Center/
Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Thrombocytopenia is one of the hematological abnormalities that can occur in patients with sys-
temic lupus erythematosus (SLE), and it has been shown to affect outcomes of SLE. The aim of this meta-analysis is to com-
pare clinical characteristics of SLE patients with and without thrombocytopenia, and to assess the latter’s impact on
prognosis.

Methods: A literature search was conducted through the PUBMED database from inception to date to identify eligible stud-
ies comparing patients with SLE with and without thrombocytopenia. Studies were excluded if there was no comparison to
control patients with no thrombocytopenia. In addition, we searched the reference lists of published articles and international
conference abstracts manually to ensure a broad comprehensiveness of the bibliography. A forest plot was used to com-
pare odds ratios (95% CI) of NPSLE manifestations by age group. Study heterogeneity was assessed using I2.

Results: Twelve observational studies were included comprising a total of 2285 SLE patients with thrombocytopenia and
7315 SLE patients without. The frequency of thrombocytopenia in SLE patients was 27% (OR: 0.27, 95%CI: 0.22-0.32,
I2=94%) (Figure 1). Compared with SLE patients without thrombocytopenia, those with thrombocytopenia more commonly
had associated autoimmune hemolytic anemia (AIHA) (OR: 2.28, 95%CI: 1.79-2.89, I2=0%) (Figure 2A), leukopenia (OR:
1.92, 95%CI: 1.68-2.19, I2=0%), lymphopenia (OR: 1.40, 95%CI: 1.07-1.83, I2=59%) and low C3 levels (OR: 1.71, 95%
CI: 1.18-2.46, I2=53%). They also had higher rates of nephritis (OR: 1.37, 95%CI: 1.13-1.65, I2=72%) (Figure 2B), central
nervous system (CNS) involvement (OR: 1.40, 95%CI: 1.22-1.59, I2=0%) (Figure 2C), and antiphospholipid syndrome
(APS) (OR: 1.54, 95%CI: 1.28-1.85, I2=0%). On the other hand, photosensitivity was less frequent in patients with

3115

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Figure 1 - Table of studies

Figure 2 - Frequency of Thrombocytopenia in SLE Patients

Figure 3 - Forest plots of observational cohort studies on (A) AIHA, (B) Nephritis, (C) CNS involvement, and (D) Mortality. AIHA: Autoimmune hemo-
lytic anemia, CNS: Central nervous system.
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thrombocytopenia (OR: 0.83, 95%CI: 0.70-0.98, I2=14%). Other clinical and serological findings were similar in SLE patients
with and without TP. Mortality data were eligible in 6 studies. Thrombocytopenia was also associated with higher mortality
rates (OR: 1.96, 95%CI: 1.54-2.49, I2=0%) (Figure 2D).

Conclusion: In this study, we demonstrate convincing evidence for some differences between SLE patients with and with-
out thrombocytopenia. Our study showed that in patients with SLE, thrombocytopenia was significantly associated with
other hematological abnormalities, lower C3 levels, higher rates of kidney and CNS involvement, as well as APS. Our results
also highlight that thrombocytopenia played an important prognostic factor in SLE patients, as its presence was associated
with higher mortality.

Disclosure: A. Matar: None; O. Pamuk: None.

Abstract Number: 1525

Early versus Late Lupus Nephritis: A Meta-analysis of Observational
Studies

Alexandre Matar1 and Omer Pamuk2, 1MetroHealth, Westlake, OH, 2University Hospitals Cleveland Medical Center/
Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic systemic autoimmune disorder characterized by
a broad range of clinical and immunological manifestations, one of which is lupus nephritis (LN). This manifestation usually
occurs early during SLE but may be a late complication of the disease in some cases. It contributes to significant morbidity
and mortality, including end-stage renal disease (ESRD) in 10% of patients. This is the first meta-analysis that aims to sum-
marize previously reported results comparing patient, treatment, and outcome-related characteristics in early versus late-
onset LN.

Methods: A literature search was conducted through the PUBMED database to identify studies comparing early to late-
onset LN. Late-onset LN was identified if LN was absent at the time of diagnosis and was diagnosed at least one year after
the diagnosis of SLE. Studies were excluded if the definition of early versus late relied on the patient’s age rather than years
since diagnosis of SLE. In addition, we searched the reference lists of published articles and international conference
abstracts manually to ensure a broad comprehensiveness of the bibliography.

Figure 1 - Table of studies
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Results: Eight studies were included comprising a total of 3108 patients with early-onset LN and 1782 patients with late-
onset LN. Four studies identified late-onset LN after 5 years of SLE diagnosis, one study after 3 years, and 3 studies after
one year of SLE diagnosis. Compared with late-onset LN, early-onset LN was associated with a lower frequency of female
patients (OR: 0.73, 95%CI: 0.61-0.87, I2=0%), and higher rates of positive antiphospholipid (APS) antibodies (OR: 2.1,
95%CI: 1.19-3.58; I2=0%), class III+IV LN (OR: 2.05, 95%CI: 1.25-3.36; I2=59%), pulse steroid treatment (OR: 2.25, 95%
CI:1.93-2.62, I2=80%), and treatment with mycophenolate (MMF) (OR: 1.65, 95%CI: 1.36-1.81, I2=45%). There was no dif-
ference in the rates of double-stranded DNA antibodies (OR: 0.71, 95%CI: 0.44-1.15, I2=14%) or treatment with cyclophos-
phamide (OR: 1.25, 95%CI: 0.87-1.79; I2=0%), or rate of end-stage renal disease (ESRD) (OR: 1.13, 95%CI
0.69-1.83, I2=0%)

Conclusion: In this meta-analysis, we demonstrate convincing evidence for some differences between early and late-onset
LN in SLE patients. Despite the heterogeneity of the studies, our study showed that early-onset LN group showed more fre-
quent APS antibodies, class III+IV LN, pulse steroid and MMF treatment. Our results highlight that the onset of LN does not
play an important role in kidney-specific outcomes.

Disclosure: A. Matar: None; O. Pamuk: None.

Figure 2 - Forest plots showing differences in A) Gender, B) Antiphospholipid antibodies, C) Class III + IV Lupus Nephritis, D) Pulse steroids, E)
Mycophenolate Mofetil

Figure 3 - Forest plots showing no difference in A) dsDNA antibodies, B) End-stage renal disease
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Abstract Number: 1526

Utilizing Electronic Health Records to Identify Clinical Features of ANA-
Positive Patients Imparting High Risk for Progression to Systemic Lupus
Erythematosus

Havell Markus1, Chachrit Khunsriraksakul1, Galen Foulke2, Laura Carrel1, Nancy Olsen3 and Dajiang Liu1, 1Penn State
College of Medicine, Hershey, PA, 2Penn State Health, Hershey, PA, 3Penn State University/Milton S Hershey, Hershey, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a severe and heterogeneous autoimmune disease. SLE is
often preceded by a stage with milder symptoms and positive antinuclear antibody (ANA+) tests, called Incomplete Lupus
Erythematosus (ILE). Yet only 10-25% ILE patients progress to SLE. Deriving biomarkers that can forecast ILE to SLE pro-
gression is important for early diagnosis and interventions.

Methods:We utilized electronic health record (EHR) data from the TriNetX Research Network to derive clinical risk markers
that can forecast disease progression from ILE to SLE. ANA+ patients were identified using a recorded ANA positive test
result (titer ≥ 1:80). We defined our cases (or controls) as ANA+ individuals progressing (or not progressing) to SLE if they
have (or do not have) SLE diagnosis within 3 months to 5 years after first ANA+ test. A 3-month period between ANA+
and SLE diagnosis ensures that ANA+ individuals are unlikely to already have SLE at the time of the ANA+ test. To minimize

Table 1. Top 20 significant EHR codes based on adjusted odds ratio (OR*) for sex, race, and age at ANA+ test result. The first 10 codes have the
smallest OR*, which indicates increased value or presence of these codes decreases the odds of progressing from ANA+ to SLE. The last
10 codes have the largest OR*, which indicates increased value or presence of these codes increases the odds of progressing from ANA+ to
SLE. The 2.5% and 97.5% confidence interval (CI) of OR* are also provided.
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the impact of censored data, we only included patients with clinical data available at least 2 years before and 5 years after the
ANA+ test. We utilized diagnosis, procedure, medication, and laboratory/vital records prior to ANA+ test date as clinical pre-
dictors to train machine learning models to predict SLE diagnosis after an ANA+ test result. Training and testing of these
models were carried out using patients in the Research Network (10,897 controls and 1,485 cases) and Diamond Network
(4,391 controls and 1,145 cases) subset of TriNetX respectively.

Figure 1. EHR codes associated with progression from ANA+ to SLE. Z-scores for each EHR code arranged from lowest to highest for each code
groups are shown. Codes outlined in black are significantly associated with progression from ANA+ to SLE after Bonferroni correction (adjusted
p-value < 0.05). Positive z-score values indicate association with increased likelihood of progressing from ANA+ to SLE, while negative z-score val-
ues indicate association with decreased likelihood of progressing from ANA+ to SLE.

Figure 2. Prevalence of progressing from ANA+ to SLE in 100 percentile groups of GBM predicted scores (SLE+ score) in testing dataset. The
prevalence of patients progressing to SLE from ANA+ increases as the percentile of SLE+ score increases.
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Results: A simple linear regression model of individual clinical predictors (controlling for age, sex, and race) identified margin-
ally significant EHR codes for immune system disorders, peripheral opioid receptor antagonists, and basophil counts as sig-
nificant predictors of future SLE diagnosis, potentially indicating early immune system involvement. Using the marginally
significant predictors, we then trained a gradient boosting model (GBM), which yielded an area under the receiver operating
curve of 0.75 in the training dataset (10-fold cross validation) and 0.70 in the testing dataset. The GBM model explained
4.32% variance, a 77% improvement over individual marginally significant EHR codes which explained on average 2.44%
variance (range 2.18-2.51%). Additionally, the predicted value from the GBM model can stratify ANA+ patients that have
high risk of progressing to SLE. Specifically, patients with GBM predicted values in the top 5th percentile have more than
2.65x increased risk of progression (54.64%) from ILE to SLE compared to individuals with predicted values in the 50th per-
centile (20.59%).

Conclusion: Machine learning models using EHR data have significant potential for identifying ANA+ patients who are at
high risk of progressing to SLE. Advantages of the EHR include widespread availability of data that does not incur additional
costs for collection. Given the high demand for and limited supply of rheumatology expertise, an approach to triaging ANA
positive patients by risk of developing SLE would have a significant impact on optimizing care in early stages of SLE when
remittive or curative therapy is most likely to be effective.

Disclosure: H. Markus: None; C. Khunsriraksakul: None; G. Foulke: AstraZeneca, 2; L. Carrel: None; N. Olsen:
Amgen, 5, UCB, 5; D. Liu: None.

Abstract Number: 1527

Comparative Harms in Patients with Systemic Lupus Erythematosus
Treated with Anifrolumab or Belimumab: A Multicenter Cohort Study
Using the TriNetX Research Network

Hsin-Hua Chen, Division of Allergy, Immunology and Rheumatology, Taichung Veterans General Hospital, Taichung,
Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Belimumab and anifrolumab, biologic therapies, have shown to improve systemic lupus erythema-
tosus (SLE) outcomes in clinical trials, but there is a lack of real-world comparative safety data. This study aims to fill this gap
by leveraging the TriNetX Research Network, which aggregates electronic medical records from diverse healthcare organi-
zations, allowing for robust statistical analyses and enhanced generalizability. The study aims to compare adverse events,
including mortality, sepsis, herpes zoster, dialysis, major adverse cardiovascular events (MACE), pulmonary embolism
(PE), venous thromboembolism (VTE), COVID-19, upper respiratory infections (URI), pneumonia, and mental illness, in
SLE patients treated with belimumab versus anifrolumab.

Methods: The study identified 489 and 9022 SLE patients who initiated anifrolumab or belimumab. After excluding those
treated with the other biologic within 3prior 30 days or initiated biologic before August 2021, and matching the two groups
by sex, age and index year at a ratio of 1:2, we included 392 anifrolumab users and 784 belimumab users. Diagnoses of
SLE, comorbidities, and outcomes were primarily based on ICD-10-CM or procedure codes.
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To investigate outcomes related to chronic conditions such as dialysis and mental illness, patients with these conditions
within one year before the index date were excluded. The censored dates were 90 days after the last dose of biologics,
the date of switching to the other biologic, the date of death, or the last date of the dataset (i.e., December 5, 2023), which-
ever occurred first.

After adjusting for potential confounders, including age, sex, race, history of herpes zoster vaccination, comorbidities includ-
ing diabetes, hypertension, malignancies, diseases of arteries, arterioles and capillaries, and spondyloarthritis, and use of
medications including rituximab, leflunomide, methotrexate, hydroxychloroquine, mycophenolic acid/mycophenolate mofe-
til, calcineurin inhibitors, azathioprine, corticosteroid and non-steroidal anti-inflammatory drugs within one year before the
index date, the relative risks of various adverse events in anifrolumab-treated SLE patients compared with belimumab-
treated SLE patients were estimated using multivariable Cox regression analyses, presented as adjusted hazard ratios
(aHRs) with 95% confidence intervals (CIs).

Results: The mean ± standard deviation (SD) age was 44.6±12.3 years, and the proportion of women was 97.7% in both
groups. As shown in Table 1, the incidence of URI was significantly higher in anifrolumab users than in belimumab users.
However, after adjusting for potential confounders, the risks of mortality, sepsis, herpes zoster, dialysis, MACE, PE/VTE,
COVID-19, URI, pneumonia, and mental illness were comparable between both groups.

Conclusion: This real-world global multicenter matched cohort study demonstrated that the risks of adverse events were
not significantly different between SLE patients treated with anifrolumab or belimumab.

Disclosure: H. Chen: None.

Table 1. Comparison of adverse events in SLE patients treated with anifrolumab or belimumab.
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Abstract Number: 1528

Pulmonary Arterial Hypertension in Systemic Lupus Erythematosus:
National Inpatient Sample Analysis

Maria Romero Noboa1, Almurtada Razok2, Husam El Sharu3 and Rafaella Litvin2, 1University of Alabama at
Birmingham, Chicago, IL, 2John H Stroger Jr Hospital of Cook County, Chicago, IL, 3East Carolina University, Greenville, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) can lead to a range of pulmonary complications, including
Pulmonary Arterial Hypertension (PAH), which affects between 0.5% and 17.5% of SLE patients. Multiple retrospective
studies have indicated that PAH is an independent risk factor for mortality in SLE patients. This study aims to characterize
SLE with and without PAH in United States adult population, in-hospital mortality and estimate the impact of PAH in SLE
on utilization of healthcare resources.

Methods:We performed a retrospective review of SLE with and without PAH using the National Inpatient Sample (NIS) from
2016 - 2020. We studied the demographic and epidemiological differences as well as mortality outcomes. Healthcare bur-
den was estimated by total hospital charge (THC) and length of stay (LOS). Statistical analysis was performed on STATA,
with linear and logistic regression analyses.

Table 1: Descriptive Characteristics of Adult SLE – PAH Hospitalizations from the 2016 to 2020 National Inpatient Sample Database (n= 886,820)
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Results: Out of 886,820 adult SLE hospitalizations between 2016 and 2020, 37,840 (4.27%) had concurrent PAH. PAH
was associated with high odds ratio (OR) in SLE (OR 2.2, CI 2.14 – 2.26, p< 0.001). SLE-PAH patients had a lower mean
age 52.4 vs 57.5 years for SLE without PAH (p< 0.001). There was no statistically significant difference in gender distribution
between the two groups. SLE-PAH group had a higher percentage of black patients 38.3% vs 29.8% and a lower percent-
age of white 40.4% vs 48.8% (p< 0.001). The Charleson comorbidity index (CCI) was higher in SLE-PAH with a mean of 4.06
vs 3 (P value < 0.001). SLE-PAH group had 57.2% patients with CCI ≥ 4 vs 32.6%. There was a statistically significant dif-
ference in insurance status between SLE-PAH and SLE without PAH. SLE-PAH had a higher percentage of Medicare
65.7% vs 50.2% and a lower percentage of Medicaid 16% vs 20.7% and private insurance 16.5% vs 26% (p< 0.001).
SLE-PAH group had more diabetes (25.6% vs 21.5%), obesity (22.7% vs 18.5%) and hyperlipidemia (34.1% vs 27%), but
less systemic hypertension (15.6% vs 32.6%) and less smoking (11.4% vs 16%) all with p< 0.001. The mean LOS in days
was higher in SLE-PAH 6.9 (6.68 - 7.09) vs 5.4 (5.39 - 4.47) with p< 0.001. THC in USD was also higher in the study group
89,014.45 vs 64,974.9 (p< 0.001). In-hospital mortality was more than two times higher in SLE-PAH group 4.3% vs 2%with
p< 0.001. (Table 1) PAH was associated with higher odds ratio for mortality in SLE patients (OR 1.64, CI 1.45 - 1.87,
p< 0.001).

Conclusion: In our analysis, in-patient SLE with PAH group were younger, had more black patients, higher CCI, and more
patients with Medicare. The study group also had higher percentage of diabetes and obesity, but lower of systemic hyper-
tension and smoking. LOS and THC were significantly higher in SLE-PAH as well. In-hospital mortality was more than two
times higher in SLE-PAH group. SLE-PAH patients had higher odds of in-patient mortality (OR 1.64).

Disclosure: M. Romero Noboa: None; A. Razok: None; H. El Sharu: None; R. Litvin: None.

Abstract Number: 1529

Systemic Lupus Erythematous and Neuromyelitis Optica Overlap and
Risk of Infection in Hospitalized Patients

Elizabeth Fagin1, Wei Chapman2, fares Saliba3 and Eugenio Capitle4, 1Staten Island University Hospital, Teaneck,
2Staten Island University Hospital, Staten Island, 3Staten Island University Hospital, Staten Island, NY, 4University
Hospital, Newark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Neuromyelitis optica (NMO) is an autoimmune inflammatory disorder that can coexist with systemic
lupus erythematous (SLE). Given the immunosuppressive nature of SLE, it is therefore crucial to assess if there is an increase
in infections in hospitalized patients with NMO and SLE overlap, as this has not been well studied. This study aims to explore
acute cystitis, gastrointestinal infections, upper respiratory infections, pneumonia, skin infections and severe sepsis in SLE
patients with NMO overlap.

Methods: National Inpatient Sample (NIS) database was used to sample individuals with SLE and NMO and baseline
comorbidities and demographics were collected using ICD-10 codes. Patients were stratified into two groups consisting
of patients with SLE alone and patients with SLE/NMO overlap. Multivariate Logistic Regression analysis was performed
and a p-value of < 0.05 was considered significant.
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Results:Of 105,930 SLE patients included in the study 153 had Neuromyelitis Optica. SLE/NMO overlap had a higher prev-
alence of acute cystitis and severe sepsis compared to SLE alone. Patients with SLE/NMO overlap were 3 times more likely
to develop acute cystitis during hospitalization (adjusted OR: 3.019 [2.795-3.260]; p< 0.001) compared to SLE patients
alone. Additionally, SLE/NMO overlap patients were 2 times more likely to develop severe sepsis during hospitalization
(adjusted OR: 2.072 [1.362-4.473]; p=0.017) compared to SLE patients alone.

Conclusion: Coexisting systemic lupus erythematous and neuromyelitis optica was associated with increased risk of acute
cystitis and severe sepsis. We hypothesize that a high inflammatory state and significant immunosuppression contributed to
this increased risk. Larger studies may be needed to corroborate our findings.

Disclosure: E. Fagin: None; W. Chapman: None; f. Saliba: None; E. Capitle: None.

Abstract Number: 1530

Belimumab-Treated Patients with Systemic Lupus Erythematosus
Without Prior Immunosuppressant Use Have More Favorable Clinical
Outcomes Than Those with Prior Use of an Immunosuppressant

Maral DerSarkissian1, Yan Chen1, Brendan Rabideau1, Theo Man1, Karen Worley2, Bernard Rubin3, Karen
Costenbader4 and S. Sam Lim5, 1Analysis Group, Los Angeles, CA, 2GSK, Collegeville, PA, 3GSK, Durham, NC, 4Brigham
and Women’s Hospital/ Harvard Medical School, Boston, MA, 5Emory University, Atlanta, GA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Early diagnosis and treatment of SLE improves prognosis and quality of life.1 Belimumab (BEL), a
human immunoglobulin G1λ (IgG1λ) mAb that selectively binds to and inhibits soluble B-lymphocyte stimulator, has real-
world effectiveness for SLE.2 Patients (pts) with shorter disease duration and lower organ damage have a greater probability
of favorable outcomes with BEL treatment; earlier treatment may be beneficial.3 European Alliance of Associations for Rheu-
matology (EULAR) 2023 recommend immunosuppressant (IS) use is not necessary before biologic initiation.1 This study
aims to compare clinical outcomes in BEL-treated pts with and without prior IS use.

Methods: Methods: This retrospective, longitudinal study (Study 217537) used de-identified claims data from the Komodo
Health Database from January 2015–October 2023. Eligible pts had ≥1 claim for BEL January 2017–October 2023 (index
date) and ≥24 months of continuous eligibility pre-index (12-month IS washout period followed by 12-month IS identification
period). In the absence of clinical and laboratory data to apply ACR classification criteria for disease, claims-based ICD-9/10
diagnoses prior to BEL initiation determined eligibility. Pts were stratified by IS use: no IS use (0IS) vs one IS (1IS) use in the
12 months pre-index. Pts with IS use during the 12-month IS washout period or use of ≥2 IS during the 12 months pre-index
were excluded. Baseline period was 12 months prior to first IS treatment date (1IS) or first new non-IS SLE treatment or oral
corticosteroid (OCS) escalation date (0IS). Follow-up period ceased with the end of continuous eligibility or data availability.
OCS discontinuation/reduction and rate of SLE flares were compared using Cox proportional hazards and Poisson regres-
sion models, respectively. Inverse probability of treatment weighting (IPTW) was used to adjust for confounding. Variables
with a standardized difference >10% were included in regression models for a robust approach.
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Results: Results: There were 2,221 0IS pts and 2,539 1IS pts. Few baseline characteristics had a standardized difference
>10% after applying IPTW (Table 1). 0IS and 1IS pts with index OCS use had median (95% confidence interval, CI) time to
OCS discontinuation of 9.8 (8.2, 12.2) and 11.7 (10.5, 13.4) months, respectively. 0IS pts were 31% more likely to discon-
tinue OCS (hazard ratio: 1.31; 95% CI: 1.13, 1.50; p< 0.05; Table 2). Time to OCS dose reduction and dose reduction/
discontinuation were not significantly different between 0IS and 1IS pts (Table 2). 0IS pts had 6% lower rate of total SLE
flares vs 1IS pts (incidence rate ratio [IRR]: 0.94; 95% CI: 0.92, 0.96; p< 0.05; Table 3). This was driven by a 23% reduction
in the rate of moderate flares (IRR: 0.77; 95% CI: 0.74, 0.80; p< 0.05; Table 3).
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Conclusion: Pts initiating BEL before vs after IS use were more likely to discontinue OCS and have lower rates of SLE flares,
showing benefits of earlier BEL use in line with EULAR recommendations.1 This study supports clinician decision-making
regarding earlier positioning of BEL within the SLE treatment pathway; pts treated with BEL before IS use had more favor-
able clinical outcomes.

Disclosure: M. DerSarkissian: Analysis Group, 3, GSK, 5; Y. Chen: Analysis Group, 3, GSK, 5; B. Rabideau: Analysis
Group, 3, GSK, 5; T. Man: Analysis Group, 3, GSK, 5; K. Worley: GSK, 3, 11; B. Rubin: GSK, 3, 11; K. Costenbader:
Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gil-
ead, 5, Glaxo Smith Kline, 2, 5, Merck, 5; S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK,
2, Novartis, 5, UCB, 5.

Abstract Number: 1531

Prospective mRNA SARS-CoV-2 Additional Vaccination in Systemic
Autoimmune Disease Patients on Immunosuppressive Medications in a
Randomized Controlled Trial

Meggan Mackay1, Catriona Wagner2, Ashley Pinckney3, Jeffrey Cohen4, Zachary Wallace5, Arezou Khosroshahi6, Jeffrey
Sparks7, Sandra Lord8, Amit Saxena9, Roberto Caricchio10, Alfred Kim11, Diane Kamen12, Fotios Koumpouras13, Anca
Askanase14, Kenneth Smith15, Joel Guthridge15, Susan Macwana16, Sean McCarthy17, Matthew Sherman18, Sanaz
Daneshfar Hamrah19, Maria Veri19, Kate York20, Sarah Walker21, Sandeep Narpala22, Robin Carroll22, Bob Lin22, Leonid
Serebryanny22, Adrian McDermott23, William Barry21, Ellen Goldmuntz24, James McNamara25, Sara Tedeschi26, Amit
Bar-Or27, Dinesh Khanna28, ACV01 Clinical Study Team15 and Judith James15, 1Feinstein Institutes for Medical Research,
Manhasset, NY, 2OklahomaMedical Research Foundation, Santa Cruz, CA, 3Rho, St Louis Park, NC, 4Neurologic Institute,
Cleveland Clinic, Cleveland, OH, USA, Cleveland, OH, 5Massachusetts General Hospital, Newton, MA, 6Emory University,
Atlanta, GA, 7Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA, 8Center for
Interventional Immunology, Benaroya Research Institute, Seattle, WA., Seattle, WA, 9NYU School of Medicine, New York,
NY, 10University of Massachusetts Chan Medical School, Worcester, MA, 11Washington University School of Medicine,
Division of Rheumatology, Department of Medicine, St Louis, MO, 12Medical University of South Carolina, Charleston, SC,
13Yale School of Medicine, New Haven, CT, 14Columbia University Medical Center, New York, NY, 15Oklahoma Medical
Research Foundation, Oklahoma City, OK, 16Oklahoma Medical Research Foundation, Oklahoma City, 17DAIT/NIAID/
NIH, Rockville, MD, 18DAIT/NIAID/NIH, Washington, DC, 19Division of Allergy, Immunology, and Transplantation,
NIH/NIAID, Bethesda, MD, USA., Bethesda, MD, 20Rho Federal Systems Division, Durham, NC, USA., Durham, NC, 21Rho,
Durham, NC, 22Vaccine Research Center, NIH/NIAID, Bethesda, MD, USA, Bethesda, MD, 23Vaccine Research Center,
NIH/NIAID, Bethesda, MD, 24NIAID/ NIH, Washington, DC, 25NIH, Bethesda, MD, 26Brigham and Women’s Hospital,
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Boston, MA, 27Department of Neurology, Perelman School of Medicine, University of Pennsylvania, Philadelphia, USA,
Philadelphia, PA, 28Division of Rheumatology, Department of Internal Medicine, University of Michigan, Ann Arbor,
Michigan, USA, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune disease patients treated with mycophenolate mofetil/mycophenolic acid (MMF/MPA),
methotrexate (MTX), or B cell-depleting therapies (BCDT) exhibit reduced humoral responses following primary two-dose
COVID-19 vaccination. However, the humoral response and clinical efficacy following a third (booster) vaccination are less
studied, and prospective clinical trials analyzing the impact of withholding immunosuppression around the time of vaccina-
tion are limited. Here, we report the antibody responses, safety, and breakthrough infections for third vaccination in

Figure 1. Homologous third vaccination increases seropositivity and antibody concentrations of anti-RBD antibodies in mycophenolate mofetil/
mycophenolic acid (MMF/MPA)-, methotrexate (MTX)-, and B cell-depleting therapy (BCDT)-treated autoimmune disease patients. Anti-RBD anti-
bodies were measured at baseline and 4, 12, 24, 36, and 48 weeks post-third vaccination in (A) MMF/MPA-, (B) MTX-, and (C) BCDT-treated
autoimmune disease patients. Dashed line represents positivity cut-off. Numbers indicate the number of participants analyzed at each time point,
results collected after a COVID-19 infection, monoclonal antibody use, or another vaccination off-study are excluded from the summary display. In
addition, some persistently seronegative individuals were rolled over to a Stage 2 of this study to assess booster with a different vaccine. The Wil-
coxon signed rank test was used to assess change in antibody concentration from baseline to Week 4 within each group; *p<0.05. (D) Correlation
between anti-RBD antibody titers and neutralization titers against the USA-WA1/2020 isolate.
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Table 1: Disease activity at 4 weeks post-booster vaccination and frequency of breakthrough infections throughout the study period (up to
48 weeks).

Table 2. Associations with week 4 anti-RBD response.
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MMF/MPA-, MTX-, and BCDT-treated autoimmune disease patients and the effects of withholding MMF/MPA or MTX as
part of the randomized, multi-site, open-label "Booster Effects with Autoimmune-Treatment in Patients with Poor Response
to Initial COVID-19 Vaccine” trial (NCT#05000216).

Methods: SLE, RA, SSc, multiple sclerosis, and pemphigus patients with negative or suboptimal (< 200 U/mL, Elecsys®

Anti-SARS-CoV-2) antibody responses against the Wuhan-1 receptor-binding domain (RBD) following initial 2 doses of
the SARS-CoV-2 BNT162b2 or mRNA-1273 vaccines received a homologous third vaccination at the baseline visit
(MMF/MPA, n=20; MTX, n =26; BCDT, n=85). Of the MMF/MPA- and MTX-treated patients, 10 and 13, respectively, with-
held treatment for 13-21 days around vaccination. Humoral responses against RBD were measured using the MSD 3-plex
assay at baseline and 4, 12, 24, 36, and 48 weeks post-third vaccination. Neutralization was measured against the USA-
WA1/2020 isolate.

Results: In MMF/MPA- and MTX-treated autoimmune disease patients, a third vaccination increased anti-RBD seropositiv-
ity and concentrations at 4 weeks, regardless of immunosuppressive treatment withholding (Figure 1A-B). Although a third
vaccination also increased anti-RBD responses in some BCDT-treated patients, only 36% were seropositive (Figure 1C).
Anti-RBD responses at 4 weeks correlated with neutralization titers (r=0.86; p< 0.0001) (Figure 1 D). Humoral responses
appeared sustained through 24 weeks in all groups, regardless of treatment withholding (Figure 1A-C).While post-vaccine
disease flares occurred in 17 (13%) patients, severe flares were rare, occurring in only 1 RA (BCDT) and 1 pemphigus
(MMF/MPA withheld) patient (Table 1). The frequency of breakthrough infections throughout the study ranged from
30-46%, with similar frequencies across treatment groups (Table 1). However, most breakthrough infections were mild,
with only 3 non-fatal hospitalizations (Table 1). In BCDT-treated patients, detectable baseline B cell counts were associated
with subsequent seropositivity against RBD (Table 2).

Conclusion: Third vaccination increases humoral responses to the SARS-CoV-2 RBD and does not impact disease activity
across treatment groups regardless of immunosuppressive medication withholding. Although breakthrough infections
occurred, they were typically mild in all treatment groups. Despite a limited sample size, our study supports booster vaccina-
tion in autoimmune disease patients receiving immunosuppressive medications.

NIAID/NIH Autoimmunity Centers of Excellence Award (U19AI110483; IS).

Disclosure: M. Mackay: AbbVie/Abbott, 2, Immunovant, 2, Synthekine, 2, Takeda, 2; C. Wagner: None; A. Pinckney:
None; J. Cohen: Astoria, 2, Bristol-Myers Squibb(BMS), 2, Convelo, 2, EMD Serono, 2, FiND Therapeutics, 2, INMune,
2, Multiple Sclerosis Journal, 12, Editor, Sandoz, 2; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi,
5, Zenas, 2; A. Khosroshahi: Amgen Inc., 2, 12, MITIGATE Committee Member, Sanofi, 2, 12, Advisory board partici-
pant, Viela Bio, 2, 12, Advisory board participant; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS),
2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; S. Lord: None; A. Saxena: AbbVie/Abbott, 1, AstraZeneca, 1, Aurinia,
2, Bristol-Myers Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2; R. Caricchio: AbbVie/Abbott,
1, 2, Cabaletta, 1, 2, GlaxoSmithKlein(GSK), 1, 2, Kyverna’, 1, 2, NKarta, 1, 2; A. Kim: Amgen, 2, ANI Pharmaceuticals,
2, AstraZeneca, 5, Atara Bio, 2, Aurinia Pharmaceuticals, 2, Cargo Therpeutics, 2, Exagen Diagnostics, 2, 6, GSK, 2, 5,
6, Kypha, 2, 4, 10, Miltenyi Biotech, 2, Novartis, 5, Pfizer, 2, Synthekine, 2, Techtonic Therapeutics, 2, The Rheumatol-
ogy Education Group, 6; D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; F. Koumpouras:
None; A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta,
2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline (GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA,
2, Pfizer, 2, Sana, 2, Sanofi, 2, UCB, 2; K. Smith: None; J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5;
S. Macwana: None; S. McCarthy: None; M. Sherman: None; S. Daneshfar Hamrah: None; M. Veri: None; K. York:
None; S. Walker: None; S. Narpala: None; R. Carroll: None; B. Lin: None; L. Serebryanny: None; A. McDermott:
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None; W. Barry: None; E. Goldmuntz: None; J. McNamara: None; S. Tedeschi: Alexion, 2, Avalo Therapeutics,
2, Merck, 2, Novartis, 2; A. Bar-Or: None; D. Khanna: None; A. Clinical Study Team: None; J. James:
GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10.

Abstract Number: 1532

Not yet on Track: Retrospective Chart Analysis Reveals Physician’s
Treatment Approaches in SLE Fall Short of New EULAR Guidance

Maxine Yarnall1, Ryan Rex2 and Sawyer May1, 1Spherix Global Insights, Exton, PA, 2Spherix Global Insights, Chester
Springs, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In October 2023, EULAR released updated recommendations for the management of SLE2. Nota-
bly, since the previous guidelines update in 2019, anifrolumab received approval for treatment of SLE, and belimumab and
voclosporin for LN.

Methods: 1,263 moderate-to-severe (M/S) adult SLE patient records were collected in collaboration with 256 EU5 rheuma-
tologists via an online survey platform from March through April 2024. Further, 1,036 M/S SLE patient records were col-
lected in collaboration with 176 US rheumatologists via an online survey platform from March through April 2024.

Results: The first EULAR recommendation states that HCQ should be used in all SLE patients, unless contraindicated.
Audited patient charts reveal that M/S SLE patients were increasingly initiated on HCQ therapy (compared with 2022) – often
perceived and utilized as the foundational agent for SLE. However, there is a substantial discrepancy in HCQ prescription
rates between patients in the US and those in the EU5, with a notably higher prevalence evident in the US.

Current Therapies Used in SLE
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Second, EULAR recommends that glucocorticoids (GCs) be lowered to a maintenance daily dose of ≤ 5mg and withdrawn
when possible. Audited patient data shows the proportion of SLE patients receiving GCs increased since 2022, to 39% in
the US patients and 45% in EU5. Notably, among those receiving oral steroids, only approximately half of audited patients
in both US and EU5 are on maintenance doses of ≤ 5mg. That said, the proportion of patients in the US on the recom-
mended lower dose increased by 13 percentage points between 2022 and 2023, without change in EU5.

Third, EULAR guidelines recommend rheumatologists should consider adding traditional DMARDs (methotrexate, azathio-
prine, or mycophenolate mofetil) and/or biologics to patients who fail to respond to HCQ or those who fail to taper to main-
tenance GC doses of ≤ 5mg. In both US and EU5, there has been a discernible decline in utilization of methotrexate and
azathioprine, paralleled by a notable rise in the usage of biologics. The use of mycophenolate mofetil (MMF) increased in both
geographies, as this agent is a staple of care in patients with SLE and LN.

In both geographies, there has been no change since 2022 in the use of concomitant DMARDs in audited patients receiving
greater than 5mg GCs per day; however, there has been an increase in the use of biologics compared to 2022. Notably, the
gap in biologic use between the US and EU in these patients has expanded, with an eleven percentage-point gap in 2024,
compared to nine percentage-points in 2022.

Conclusion: While SLE management practices in the US and EU5 share similarities, there are notable differences, particu-
larly in HCQ. Importantly, both regions show increasing adoption of biologics, especially for steroid-dependent patients.
Future research is needed to understand the drivers of these geographical differences and how physicians globally may opti-
mize their SLE management strategies to better adhere to the new EULAR recommendations.

Patients on Steroids <= 5mg per Day

Use of DMARDs and Biologics Among SLE Patients on Greater than 5mg of Steroids per Day
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Disclosure: M. Yarnall: None; R. Rex: None; S. May: None.

Abstract Number: 1533

Imvotamab, a CD20-Targeted Bispecific IgM T Cell Engager, Effectively
Depletes Low-Expressing CD20+ B Cells in Preclinical Models of
Autoimmune Disease

Racquel Domingo-Gonzalez1, Isabelle Baribaud2, Shrishti Tyagi1, Kevin Hart1, Ryan Eberwine2, Angus Sinclair1, Albert
Candia1, Bruce Keyt1, Merle Elloso2, Maya Kotturi1 and Mary Beth Harler1, 1IGM Biosciences, Inc., Mountain View, CA,
2IGM Biosciences, Inc., Doylestown, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: B cell depletion therapy (BCDT) with conventional IgG mAbs has been employed for the treatment
of autoimmune (AI) disease for �20 years; however, many patients do not achieve long term disease control or remission.
Failure to respond to BCDT (e.g. rituximab) has been associated with an inability to deplete B cell subsets that are important
in autoimmune pathophysiology, including low-expressing CD20+ B cells that are the precursors to autoantibody-
producing plasmablasts and plasma cells. Bispecific IgM antibody T cell engagers (TCEs) offer the potential to deplete low
target expressing cells more effectively than conventional effector function IgG antibodies through T cell-dependent cellular
cytotoxicity (TDCC) and complement-dependent cytotoxicity (CDC). Imvotamab (IGM-2323) is an engineered high-affinity,
high avidity bispecific anti-CD20 IgM antibody TCE. Given the 10:1 ratio of CD20 binding to T cell engagement, we evaluated
the potential avidity advantage of imvotamab in depleting low-expressing CD20+ B cells as compared to conventional IgGs.

Methods: The affinity of imvotamab and its corresponding bivalent anti-CD20 IgG antibody to recombinant human CD20
protein was measured by surface plasmon resonance. The ability of imvotamab to deplete low-expressing CD20+ B cells
in the context of AI disease was assessed using an ex vivo cytotoxicity assay, and compared to rituximab, an approved
treatment for several autoimmune diseases including RA. Human peripheral blood mononuclear cells (PBMCs) from healthy
donors and patients with AI disease, including SLE and RA, were utilized as a source of B cell subsets with a range of CD20
expression levels. Finally, the killing of a low-expressing CD20+ B cell line by imvotamab was compared to rituximab and
evaluated in an ex vivo TDCC assay with human PBMCs as effector cells.

Results: Imvotamab bound to human CD20 with an apparent 40-fold higher binding affinity (KD) and �40-fold slower off-
rate (kdis) than the bivalent anti-CD20 IgG. Imvotamab induced killing of B cells across a broad range of CD20 expression
levels in PBMCs from both AI patients and healthy donors. Importantly, imvotamab induced significantly more potent and
maximal depletion of low-expressing CD20+ B cell subsets, including switched memory B cells and activated memory B
cells, compared to rituximab. Using a low expressing CD20+ B cell line, imvotamab induced more effective killing compared
to conventional IgG mAbs, including rituximab.

Conclusion: Imvotamab was substantially more effective than rituximab in killing low expressing CD20+ B cells, including
switched memory and activated memory B cells from patients with autoimmune disease. Results using a low expressing
CD20+ cell line further substantiate this finding, supporting the potential for improved killing of key pathogenic B cell subsets
by imvotamab over rituximab. Imvotamab is currently being evaluated in phase 1b clinical trials with severe SLE (NCT#
NCT06041568) and moderate to severe RA (NCT# NCT06087406).
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Disclosure: R. Domingo-Gonzalez: IGM Biosciences, 3, 11; I. Baribaud: IGM Biosciences, 3, 11; S. Tyagi: None;
K. Hart: IGM Biosciences Inc., 3, 10, 11; R. Eberwine: IGM Biosciences, 3; A. Sinclair: IGM Biosciences, 3, 11;
A. Candia: IGM Biosciences, 3, 8, 11; B. Keyt: IGM Biosciences, 3, 11; M. Elloso: IGM Biosciences, 3, 11;
M. Kotturi: IGM Biosciences, Inc., 3, 10, 11; M. Harler: IGM Biosciences, 3, 3, 11.

Abstract Number: 1534

Use and Safety of Sodium-Glucose Cotransporter-2 Inhibitors Among
Patients with Lupus Nephritis and Clinical Indications

April Jorge1, Kila Panchot2, Baijun Zhou2, Aakash Patel1 and Hyon K. Choi3, 1Massachusetts General Hospital, Harvard
Medical School, Boston, MA, 2Massachusetts General Hospital, Boston, MA, 3Massachusetts General Hospital,
Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2i) have nephroprotective and cardioprotective
benefits and may have a role in lupus nephritis (LN) treatment. 2023 EULAR SLE treatment guidelines indicate that SGLT2i
may be considered in patients with LN with reduced glomerular filtration rate (GFR) < 60-90 ml/min/m2 or proteinuria
>0.5-1.0 g/day (Fanouriakis et al. Ann Rheum Dis 2024). We sought to assess recent use of SGLT2i and adverse events
among patients with LN.

Methods: We utilized data from the US Mass General Brigham (MGB) electronic health record database. We identified all
patients with LN (defined as ≥2 codes for SLE >30 days and < 2 years apart and ≥1 LN code ICD-10 M32.14 or M32.15
or ≥2 ICD-9 or 10 nephritis codes) who were eligible to receive an SGLT2i between March 2013 and February 2024: without
type 1 diabetes or end-stage kidney disease, with baseline GFR > 30 ml/min/m2, and with GFR below 90 ml/min/m2 and/or
proteinuria >0.5 g/day. We also assessed two alternative definitions of indications for SGLT2i: requiring GFR < 60 ml/min/m2

and/or proteinuria >1.0 g/day or requiring GFR < 90 ml/min/m2 and/or proteinuria >0.5 g/day at least six months after LN
onset, coinciding with the typical maintenance phase of treatment. We identified all eligible patients with LN who initiated
SGLT2i. Among SGLT2i non-users, we identified patients who initiated angiotensin converting enzyme inhibitor or angioten-
sin receptor blockers (ACEi/ARB). We assessed characteristics at the date of meeting eligibility criteria. We compared the

Figure 1. Study Cohort and Sodium-Glucose Cotransporter-2 Inhibitor Use Among Eligible Patients with Lupus Nephritis
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risk of adverse events within 12 months following SGLT2i or ACEi/ARB initiation, including genitourinary infections, acute
kidney injury, diabetic ketoacidosis (DKA), and fractures. We used logistic regression, adjusting for age, diabetes, glucocor-
ticoids, and SLE immunosuppressant use. We also assessed changes in body weight.

Results: Of 1416 patients with LN, 1132 met the primary eligibility criteria for SGLT2i use, 935 met the eligibility criteria with
stricter GFR or proteinuria cutoffs, and 418 met eligibility criteria in the maintenance phase (Figure 1). Of those meeting the
primary eligibility criteria, 69 (6%) initiated an SGLT2i and 562 (50%) initiated an ACEi/ARB (Table 1). The mean age of
SGLT2i users was 55 years, vs. 50 years among all eligible patients with LN, and 80%were female vs 87% of eligible patients
with LN were female. 20% of SGLT2i users were Black vs. 18% with LN. Comorbidities among SGLT2i users included 20%

Table 1. Characteristics of Patients with Lupus Nephritis and an Indication to Consider SGLT2i Use

Table 2. Comparison of Adverse Events Within 12 Months After Starting an SGLT2 Inhibitor or ACEi/ARB Therapy Among Patients with Lupus
Nephritis
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with type 2 diabetes, 9% with heart failure, and 19% with CKD stage ≥3. Adverse event rates were similar among SGLT2i
initiators vs ACEi/ARB initiators with LN (Table 2). There were no cases of necrotizing fasciitis or DKA. SGLT2i users had
mean weight loss of 1.9 kg vs. 0.5 kg for ACEi/ARB users (p=0.19).

Conclusion: In this clinical cohort of patients with LN and a potential indication for SGLT2i use, SGLT2i were infrequently
used in recent years. Compared with ACEi/ARB users, SGLT2i users had similar rates of adverse events, including genito-
urinary infections and fractures. Further follow-up studies are needed to determine the impact of SGLT2i on long-term kid-
ney outcomes in LN and to determine the optimal eligibility criteria for patients with LN.

Disclosure: A. Jorge: Bristol-Myers Squibb(BMS), 12, Site investigator for a clinicl trial, Cabaletta Bio, 12, Site Sub-
investigator for a clinical trial; K. Panchot: None; B. Zhou: None; A. Patel: None; H. Choi: Ani, 1, Horizon, 1, 5, LG,
1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 1535

Variations in Tacrolimus Whole Blood Concentrations During Pregnancy
and Its Implications for Therapeutic Drug Monitoring: A Systematic
Review and Meta-analysis

Reem Farhat1, Arielle Mendel2, Isabelle Malhamé2, Ami Grunbaum3, Sasha Bernatsky4 and Evelyne Vinet2, 1McGill
University, Montreal, QC, Canada, 2McGill University Health Centre, Montreal, QC, Canada, 3Research Institute of the
McGill University Health Centre, Montréal, QC, Canada, 4Research Institute of the McGill University Health Centre,
Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Tacrolimus is a pregnancy-compatible immunosuppressive increasingly used in systemic lupus ery-
thematosus (SLE) pregnancies. Physiological changes throughout pregnancy impact tacrolimus pharmacokinetics, altering
the drug’s whole blood concentrations during gestation. However, data is very limited to guide clinicians caring for pregnant
women receiving tacrolimus in interpreting tacrolimus trough levels and adjusting the dosage. We completed a systematic
review focusing on the variations of maternal tacrolimus trough levels and dosage during SLE and non-SLE pregnancies.

Methods: Using a combination of relevant search terms and keywords, we systematically searched Embase, Ovid,
PubMed, Web of Science and Cochrane Library up to January 2024. All observational studies which measured whole blood
tacrolimus trough levels during pregnancy were included without language or date restriction. Studies which were reviews,
case reports, abstracts only, randomized clinical trials, non-human, and had no tacrolimus levels during pregnancy were
excluded from the review. We then used random-effects models to estimate standardized mean differences (SMD) or mean
differences (MD), with 95% confidence intervals (CI) of tacrolimus trough levels and doses before and during pregnancy and
in the postpartum.

Results: Of 404 publications identified, 124 duplicates were excluded and 282 were screened based on title and abstract,
of which 53 full-text articles were assessed for eligibility. Eighteen articles were included in the systematic review and 13 in
the meta-analysis. Only 2 studies assessed tacrolimus levels in SLE pregnancies, while the remainder were in pregnant
organ transplant recipients (Figure 1). Tacrolimus levels significantly decreased during pregnancy compared to pre-
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pregnancy (SMD -1.05; 95% CI -1.72, -0.37), and significantly increased in the postpartum compared to levels during ges-
tation (SMD 0.87; 95% CI 0.37, 1.37) (Figure 2 A, B). Mean differences in tacrolimus trough levels were -1.56 ng/ml (95%CI
-2.82, -0.31) between first trimester and before pregnancy, -0.49 ng/ml (95% CI -1.04, -0.07) between second and first tri-
mesters, 0.63 ng/ml (95% CI 0.30, 0.96) between third and second trimesters, and 1.28 ng/ml (95% CI 0.60, 1.96) between
the postpartum and third trimester. The variation in tacrolimus levels during pregnancy was usually addressed by increasing
the dose during pregnancy vs pre-pregnancy (MD 1.35 mg/day, 95%CI 0.23, 2.48) and decreasing the dose in the postpar-
tum vs pregnancy (MD -0.92 mg/day; 95% CI -1.8, -0.01) (Figure 2 C, D).

Figure 1. Flow-chart of study selection.
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Figure 2. (A) Forest plot of the standardized mean difference between tacrolimus whole blood concentrations during pregnancy (second or third
trimester) and before pregnancy. (B) Forest plot of the standardized mean difference between tacrolimus whole blood concentrations in the
post-partum and during pregnancy (second or third trimester). (C) Forest plot of the mean difference in mg/day between tacrolimus doses during
pregnancy (second or third trimester) and before pregnancy. (D) Forest plot of the mean difference in mg/day between tacrolimus doses in the
post-partum and during pregnancy (third trimester).

Figure 3. Combined means of tacrolimus doses (mg/day) and whole-blood trough levels (ng/ml) before pregnancy, at each trimester and in the
postpartum in 10 studies, n=182
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Conclusion: Tacrolimus whole-blood levels decrease in the first and second trimesters, then increase back to pre-pregnancy
levels in the postpartum. Tacrolimus dosage in pregnancy is typically increased to maintain tacrolimus trough levels within usual
therapeutic ranges. Increasing drug dosage could elevate the bio-effective fraction of tacrolimus (not measured by trough levels),
raising concerns for safety and efficacy of dose augmentation during pregnancy. Further research is needed to guide clinicians in
adjusting tacrolimus in SLE and non-SLE pregnancies to optimize therapeutic drug monitoring in high-risk populations.

Disclosure: R. Farhat: None; A. Mendel: None; I. Malhamé: None; A. Grunbaum: None; S. Bernatsky: None;
E. Vinet: None.

Abstract Number: 1536

Prescription Rates of Angiotensin-Converting Enzyme Inhibitors and
Angiotensin Receptor Blockers in Lupus Nephritis: A Comparative Study
Across Specialties

JM JANSZ1, EA Troy2, WL Galanter3, Elaine Adams4, Nadera Sweiss5 and HJ CHANG6, 1University of Illinois at Chicago,
Chicago, IL, 2University of Illinois at Chicago, Woodridge, IL, 3University of Illinois at Chicago; Jesse Brown VA Medical
Center, CHICAGO, IL, 4Jesse Brown VA Medical Center, La Grange, IL, 5University of IL, Chicago, IL, 6RHEUMATOLOGIST,
CHICAGO, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis is a well-known and severe complication in patients with systemic lupus erythema-
tosus (SLE) that can lead to significant morbidity and mortality. Angiotensin-converting enzyme inhibitors (ACEi) and angio-
tensin receptor blockers (ARBs) are known to decrease proteinuria, delay progression to end-stage renal disease (ESRD),
and reduce SLE flares. Despite the clear benefits, studies indicate under-prescription and delayed prescription of these
medications. Our goals for this preliminary study were to 1) identify which subspecialty groups (primary care, nephrology,
and rheumatology) prescribe ACEi/ARBs in lupus nephritis patients, 2) evaluate prescription rates of ACEi/ARB in co-
managed patients versus solo-managed patients, and 3) explore potential clinical and demographic factors influencing the
decision to prescribe or not prescribe ACEi/ARBs to patients.

Methods: The patient cohort comprised patients greater than 18 years of age who were seen in an urban academic medical
center from January 1, 2010, through September 12, 2020, with at least one ambulatory encounter and a diagnosis code
associated with either lupus or lupus nephritis. Proteinuria was defined according to the American College of Rheumatology
(ACR) definition of renal disease. Chronic Kidney Disease (CKD) was defined as GFR< 60. Hypertension was defined as hav-
ing either a diagnosis code for hypertension, a blood pressure >140/90, or a prescription for an anti-hypertensive medica-
tion. Specialty visit type was identified by the specialty of providers associated with encounters. Clinical and demographic
data were extracted from the electronic medical record. Data analysis was performed using a multivariate logistic regression.

Results: A total of 232 patients were seen by primary care, rheumatology, nephrology, or a combination of these specialties.
Patients co-managed with a nephrologist were more likely to be prescribed an ACEi/ARB than those seen by rheumatology
alone. There was a trend toward a smaller proportion of Whites and males receiving an ACEi/ARB compared with Blacks
and females, respectively. Age, Social Deprivation Index (SDI), and the presence of hypertension or chronic kidney disease
did not affect ACEi/ARB prescription rates.
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Figure 1. Proportion of Patients Seen by Specialty and the Percentage Prescribed an ACEi/ARB. Rheumatology, Nephrology, and Primary Care
are shown in red, yellow, and blue, respectively. The overlapping areas in the Venn diagram represent patients seen by multiple specialties. Dec-
imals total 0.99 and represent the proportion of patients seen by each specialty or combination of specialties. The percentage in parenthesis is the
percent of patients seen by that specialty or combination of specialties prescribed an ACEi/ARB.

Table 1. Patient Characteristics PCP = Primary Care Physician; Rheum = Rheumatology; Neph = Nephrology SDI = Social Deprivation Index; CKD
= Chronic Kidney Disease defined as EGFR<60.

Table 2. Clinical and Demographic Factors Potentially Influencing Prescription of ACEi/ARB

3140

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: This study provides insight into the current prescribing practice of ACEi/ARBs for patients with lupus nephritis.
Patients co-managed with a nephrologist were more likely to be prescribed an ACEi/ARB than those that were seen by rheu-
matology alone. Preliminary clinical and demographic data did not identify factors influencing the decision to initiate ACEi/ARB,
but further study is needed. This information may help inform more targeted interventions to improve prescribing by specialty.

Disclosure: J. JANSZ: None; E. Troy: None; W. Galanter: None; E. Adams: None; N. Sweiss: None;
H. CHANG: None.

Abstract Number: 1537

Discovery of VENT-03: A Novel Clinical cGAS Inhibitor for the Treatment of
SLE and Other Autoimmune Diseases

Kelly A. Pike1, Nadine Fradet1, Samuel Gaudreault1, Alexander M Skeldon2, Ramsay E. Beveridge2, Patrick Cyr2, Nicolas
Sgarioto2, Philippe Le Gros3, Eleftheria Seliniotakis2, Valerie Dumais2, Jacklyn Smith2, James I.P Stewart2, Mehrnaz
Gharaee-Kermani4, Michelle J Kahlenberg4 and Michael A. Crackower2, 1Ventus Therapeutics, Saint-Laurent, QC,
Canada, 2Ventus Therapeutics, Saint-Laurent, Canada, 3Ventus Therapeutics, Montreal, QC, Canada, 4University of
Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Cyclic GMP-AMP synthase (cGAS) is a nucleic acid sensor that plays a central role in anti-viral
responses. Following the detection of intracellular double-stranded DNA, cGAS catalytically generates the dinucleotide
2’3’-cyclic GMP–AMP (cGAMP), which binds STING and triggers a signaling cascade that induces the expression of Type
I interferons (IFN) and NF-kB mediated pro-inflammatory cytokines. While this response is important for effective anti-viral
immunity, cGAS activation by aberrant cytoplasmic self-DNA, contributes to the immunopathology of diseases such as sys-
temic lupus erythematosus (SLE), systemic sclerosis and dermatomyositis.

Methods: A high-throughput screen, in combination with structure-activity relationship studies and our proprietary compu-
tational platform (ReSOLVETM), identified a novel series of cGAS inhibitors. Biochemical activity was confirmed using cellular
and whole blood assays prior to in vivo profiling in a Concanavalin A model of systemic inflammation. The efficacy of the
cGAS inhibitors were assessed in a therapeutic dosing paradigm in the Trex1−/− mouse model, a model that recapitulates
multiple hallmarks of SLE including elevated Type I IFN activity, myocarditis, and photosensitivity.

Results: VENT-03 was identified as a novel selective cGAS inhibitor with excellent pharmacokinetic properties and robust
pharmacodynamic activity in preclinical models. Tool molecules of the VENT-03 chemotype were efficacious in reducing
auto-inflammation and rescuing clinically relevant endpoints in the Trex1−/− mouse model. Specifically, cGAS inhibition led
to a down modulation of IFN activity as well as expression of NF-kB driven pro-inflammatory mediators. Markers of cytotoxic
CD8 activity were similarly reduced, suggesting that cGAS inhibition can impact the adaptive immune response in the con-
text of complex inflammation. Notably, systemic inflammation was sufficiently suppressed to provide a survival benefit.

The impact of cGAS inhibition on dermal inflammation was also assessed in UVB-exposed Trex1−/−mice as a model of pho-
tosensitivity. Following chronic UVB exposure, the low-grade dermal inflammation that is characteristic of Trex1−/− mice is
exacerbated and causes skin injury. In this model, cGAS inhibition reduced UVB-induced markers of dermal inflammation
and improved skin integrity.
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Aligned with these pre-clinical findings, activation of the cGAS-STING pathway was found to be heightened in SLE and CLE
patients. Specifically, total and phosphorylated STING levels were found elevated in the skin of patients and these levels
were further exacerbated by UVB exposure.

Conclusion: VENT-03 is a first-in-class molecule with excellent drug-like properties that targets a central driver of autoin-
flammation, cGAS. We anticipate the inhibition of cGAS in humans by VENT-03 will suppress multiple drivers of SLE pathol-
ogy, including DNA-driven Type I IFN activity and NF-kB driven pro-inflammatory cytokines. VENT-03 therefore presents a
unique therapeutic approach to the treatment of autoimmune diseases for which there remains a great unmet medical need.

Disclosure: K. Pike: None; N. Fradet: None; S. Gaudreault: None; A. Skeldon: None; R. Beveridge: None; P. Cyr:
None; N. Sgarioto: None; P. Le Gros: None; E. Seliniotakis: None; V. Dumais: None; J. Smith: None; J. Stewart:
None; M. Gharaee-Kermani: None; M. Kahlenberg: ROME Therapeutics, 2; M. Crackower: None.

Abstract Number: 1538

Patient Reported Outcomes Analyses from AURORA 1 Clinical Trial:
Lupus Impact Tracker and LupusPRO

Meenakshi Jolly1, Matt Truman2, Ronald Flauto3 and Kathryn Dao4, 1Rush University, Chicago, IL, 2Aurinia
Pharmaceuticals, Victoria, BC, Canada, 3Aurinia Pharmaceuticals, Rockville, MD, 4Rheum101, Rockville, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 1: Mean (SD) Change in PRO score Between Week 52 and Baseline
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Background/Purpose: Voclosporin used in addition to Mycophenolate Mofetil and low dose oral steroids in patients with
active Lupus Nephritis (LN) was found to be superior to Placebo in Phase 3, global, double blind, randomized control trial
(AURORA 1). Herein we report the post-hoc analysis results of patient reported outcome (PRO) measures used in this clinical
trial. LIT is short 10 item unidimensional, while LupusPRO is multidimensional with 43 items.

Methods: 357 patients with biopsy proven active LN were randomized to receive voclosporin 23.7 mg BID or a placebo, in
addition to background standard of care. Primary Outcome of interest was complete renal response (CRR) at week 52. PRO
measurements were obtained at baseline, 12-, 24- and 52-weeks using Lupus Impact Tracker (LIT), LupusPRO V1.7 and
SF36. We compared magnitude and direction of changes in LIT, LupusPRO domains and SF-36, between (a) those that

Table 2: PROs and changes by treatment arms over study time points
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achieved CRR (responders) and that did not (non-responders) at week 52 as compared to baseline, and (b) those receiving
standard of Care vs Voclosporin weeks 12, 24 and 52 as compared to baseline. T tests were used to make comparisons
with a p value ≤0.05 considered significant.

Results: Forty (40.8%) of patients on Voclosporin and 22.5% on Placebo achieved CRR at week 52 (OR 2.65, 95% CI
1.64,4.27, P< 0.001). A significant reduction in LIT score was seen among responders and non-responders (Mean reduc-
tion -11.8 vs -7.1). The mean difference in LIT scores among the two groups was -4.7 (95% CI -8.2, -1.1, p 0.010), and
exceeded the minimally important difference for LIT of 4. Significant improvements in LupusPRO domains Pain-Vitality (mean
difference 5.2, p 0.02), Emotional Health (mean difference 5.3, p 0.03) and Body Image (6.1, p 0.0048) were observed
among responders than responders at week 52, while trends towards improvements were noted for Lupus symptoms,
Cognition and Physical Health LupusPRO domains (Table 1). Similarly significant improvements were noted on SF-36
domains of Role Emotional (mean difference 6.4, p 0.009) and General Health (mean difference 5.2, p 0.008).

No significant differences in LIT or LupusPRO domains (except Lupus Symptom, Lupus Medication, Procreation domains)
were noted over time in the two groups when comparing those receiving SOC vs Voclosporin (Table 2).

Conclusion: Significant improvements in PROs (LIT and LupusPRO HRQOL domains) were noted among responders and
non-responders in the AURORA 1 trial. Significantly larger magnitude and clinically meaningful reductions in negative
impacts of lupus on patients’ daily lives were noted on the Lupus Impact Tracker among patients that attained CRR as com-
pared to those that did not. LIT or LupusPRO HRQOL domains capture more proximal impacts of the disease or its treat-
ments in clinical trials. LupusPRO non HRQOL domains may be more suited to routine patient care to evaluate distal
impacts of the disease, internal-external resources available to the patient, and their satisfaction with care.

Disclosure: M. Jolly: AURINIA, 1, 10; M. Truman: Aurinia Pharmaceuticals, 2; R. Flauto: aurinia, 3; K. Dao: Aurinia
Pharmaceuticals, 2, 3, Bristol-Myers Squibb(BMS), 1, Novartis, 1.

Abstract Number: 1539

Effectiveness & Safety of Early versus Late Use of Rituximab in
Extra-renal Lupus: Real World Experience from a Tertiary Care Centre

JOHN KUMAR DAS1, ABHILASHA ARVINDMANWATKAR2 and JOHNMATHEW2, 1Christian Medical College, Vellore, India,
2christian medical college, vellore, Tamil Nadu, India

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab, a monoclonal antibody targeting CD20 positive B cells failed to show effectiveness in
SLE, including EXPLORER and LUNAR trials.However, real world data in lupus have shown positive outcomes in patients
treated with rituximab. This study aimed to evaluate the efficacy and safety of rituximab (RTX) in extra-renal lupus. We also
analysed the efficacy of rituximab in early disease versus late use.

Methods: Patients diagnosed with SLE based on SLICC criteria who received RTX from 2015 to 2021 for extra-renal indi-
cations were recruited into the study. Their baseline and follow up data were collected from electronic medical records.
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Patients were categorised into early (RTX within 1 year of diagnosis) & late (after 1year) group.Continuous data were ana-
lysed using t-test and categorical data were compared using Chi-square/Fisher’s exact test as appropriate.

Among the 2300 SLE patients we screened, 104 had been given RTX for extra-renal indications. 71 cases who had at least
12 months of follow-up data were included in our study.

22 (30.98%) patients had received RTX within 1 year of diagnosis (early RTX group) and 49 (69.01 %) patients after 1 year of
diagnosis (late RTX group). Out of the total 71 patients, 16 (22.53%) were treatment naive and 55 (77.4%) were refractory to
previous immunosuppression.

We had categorised the response after 6 months of RTX administration as ‘improved’ and ‘not improved’. At 1 year,
patients were classified into complete response, partial response or worsening.

Results: Mean age (SD) of patient was 32.34 (11.57), 88% of patients were female. Most common organ system involve-
ment which warranted RTX use in our cohort was haematological (30.9%). 92 % of patients showed improvement.
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When we compared the early RTX group vs the late RTX group, we found that 95.5% in the early group had improvement vs
98% in late group (p value 0.56) after 6 months of RTX administration. 83% of patients had complete remission at 1 year
(77.2% in early vs 85.7% in late group with p value 0.58).

When we analysed the data in the treatment naïve and refractory group, we noticed improvement in 93.8% in treatment
naive vs 98.2 % in refractory group with p value 0.40.

Steroid requirement was significantly different in both early RTX and late RTX groups.

Mean change in SLEDAI from baseline to 6 months was significantly more in early RTX group compared to late RTX group
(p value 0.12), but we did not notice any significant difference between treatment naïve and refractory group ( p= 0.5).

No major adverse events or infusion related adverse reactions were noted during the study period.

Conclusion: Rituximab is an effective treatment option for patients with active extra-renal lupus who are non-responsive to
standard immunosuppressive therapy. There was no difference in response to use of rituximab in the early or late course of
disease. Treatment naive and refractory patients also responded similarly to rituximab.

Disclosure: J. DAS: None; A. MANWATKAR: None; J. MATHEW: None.

Abstract Number: 1540

Project HOPE: HydrOxychloroquine Adherence ProjEct

Meredith LiCalzi1, Fotios Koumpouras2 and Jacinta Renaldi3, 1Frank H. Netter MD School of Medicine at Quinnipiac
University, North Haven, CT, 2Yale School of Medicine, New Haven, CT, 3Yale New Haven Hospital, New Haven, CT
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Background/Purpose: Hydroxychloroquine (HCQ) is known to reduce flares, improve disease activity and mortality in
patients with systemic lupus erythematosus (SLE).1 Nonadherence to HCQ is a noteworthy threat among patients with
SLE, but can be objectively and reliably identified via whole blood concentration measurement.2 Routine monitoring of
HCQ blood levels identifies nonadherence and could improve long term outcomes in patients with SLE.3 Ordering patterns
of HCQ whole blood levels are not well understood. Determining patterns of HCQ monitoring among providers and could
identify an area for intervention to improve outcomes for patients with SLE.

Methods: This study is a retrospective review of patients ≥ 18 years old with SLE with active HCQ prescriptions who have
had [HCQ] labs ordered or performed at YNHH system from January 2018-January 2023. The total number of HCQ orders,
total number of HCQ results and HCQ levels with their respective dates of service were reviewed from subjects with a chart
diagnosis of SLE. HCQ nonadherence was defined as ≤ 250 ng/mL.

• Results: From 2018-2023, 7,394 adult patients had a chart diagnosis of SLE in the YNHH system.
• 47.84% of these patients were on active HCQ prescriptions within this timeframe.
• There were 281 available [HCQ] results with numerical values were available for review.
• 23.5% of all [HCQ] orders resulted in values ≤ 250 ng/mL with the majority (68.2%) being undetectable.
• 33.1% of unique patients with available [HCQ] results had at least 2 results.
• 68.7% of results were from 2023, 31.0% of results were from 2022, 0.3% of results were from 2021, with no results from 2018,

2019, or 2020.
• The average [HCQ] for patients with one result was 709.7 ng/mL with 15.0% of results ≤ 250 ng/mL, while the average [HCQ] for

patients with multiple results was 642.3 ng/mL with 16.7% of results ≤ 250 ng/mL.
• For patients who had multiple [HCQ] results and a baseline [HCQ] ≤ 250 ng/mL, the results from the initial [HCQ] (M = 58.1, SD =

82.5) and the final [HCQ] (M = 286.9, SD = 324.0) demonstrate significantly higher final [HCQ] results, t(16) = 2.74, p =. 007).
• Conclusion: HCQ blood monitoring is increasing in frequency at Yale New Haven Hospital.
• A significant portion of patients were found to be nonadherent when HCQ blood monitoring was utilized.
• Repeated HCQ level monitoring resulted in an average increase of HCQ concentration.
• Providers should be educated in the utility of HCQ blood level monitoring.
• Limitations of the study include the retrospective nature, the difficulty in identifying early HCQ blood orders due to assignment of

“miscellaneous” in the electronic medical record, and HCQ testing has only recently been studied and early questions relating to
the operating characteristics of the assay resulted in poor early uptake.

Disclosure: M. LiCalzi: None; F. Koumpouras: None; J. Renaldi: None.

Abstract Number: 1541

Effect of Rituximab on Long-term Damage Acquisition in Patients with
Systemic Lupus Erythematosus

Amanda Brito1, Teresa Moitinho de Almeida2, Sofia Miranda3, Miriam Barreto Baié1, Daniel Calado3 and David
Isenberg4, 1Instituto deMedicina Integral Professor Fernando Figueira, Recife, Brazil, 2Unidade Local de Saúde de Lisboa
Ocidental, Lisboa, Portugal, 3Hospital do Divino Espírito Santo, Ponta Delgada, Portugal, 4University College London,
London, United Kingdom
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Background/Purpose: B-cell depletion has been used to treat patients with systemic lupus erythematosus (SLE) for over
twenty years, but we still lack studies that evaluate damage progression. Earlier acquisition of damage both within a year
and a decade of the diagnosis of SLE are indicators of increased risk of mortality. In this study we explored the effectiveness
of rituximab in restricting damage acquisition.

Methods: From an initial cohort of 850 SLE patients under long term follow up for the last 45 years, 380 were selected -
190 patients treated with rituximab and 190 with standard therapies - to compare their SLICC/ACR damage index
(DI) results. We conducted a secondary analysis with 111 patients to evaluate DI progression during follow up - one rituxi-
mab patient matched with two counterparts based on sex, age at onset, type of SLE and ethnicity. This study was an audit
and an observational retrospective study, not requiring formal hospital ethics approval or informed consent. Data was gath-
ered using relative and absolute proportions; for group comparisons, Pearson’s chi-square test or Fisher’s exact test, as
well as Student’s t-test for parametric data or Mann-Whitney test for nonparametric data were used. For the secondary anal-
ysis we used a generalized estimating equation. A p-value of less than 0.05 was considered statistically significant. Analyses
were conducted using SPSS software.

Results: The majority of patients were female (94.1%), caucasian (45,4%) and with a median age of 47 years. Severe dis-
ease manifestations and higher titers of anti-dsDNA antibodies (86 U/ml vs 62 U/ml; p=0.012) were seen in the rituximab
group (Table 1). Use of mycophenolate mofetil (32.3% vs. 9.7%; p< 0,001) were higher in the rituximab group. No difference
was seen in other immunosuppressive or biologic drugs. Corticosteroids use at the end of the follow up was higher in the
rituximab group (72.3% vs 50.8%; p< 0,001), but steroid doses were similar (5.7mg vs 6.2mg; p = 0.101). The median
SLICC/ACR DI was higher in the rituximab group (1.3 vs 0.9; p= 0,02). No difference between mortality was seen between
groups (10.8% in both groups; p >0.99). In the secondary analysis the mean variation of SLICC/ACR DI at the beginning and
at the end of the follow up was lower in the control group, with no statistical difference between the two groups (0.4 vs 0,6; p
= 0.33). We have also identified a statistical significance between the two groups regarding the proportion of patients that
changed their DI during follow up (58.2% in the control group vs 44.2% in the rituximab) (Table 2).

Table 1. Demographic and disease characteristics of the patients.
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Conclusion: As an effective B cell depleting therapy, rituximab is a valid therapeutic option for SLE patients, especially in
those with refractory or life-threatening manifestations, such as lupus nephritis and neuropsychiatric lupus, as shown in
our cohort. Patients treated with rituximab had more severe disease and therefore a higher SLICC/ACR DI from the start
of the follow up. However, there was no difference between progression of median SLICC/ACR DI between groups, as there
was a lower progression of damage in patients treated with rituximab. Rituximab was thus shown to slow the rate of damage
progression in patients with severe SLE.

Disclosure: A. Brito: None; T. Moitinho de Almeida: None; S. Miranda: None; M. Barreto Baié: None; D. Calado:
None; D. Isenberg: Astra Zeneca, 2, Eli Lilly, 2, Glaxo Smith Kline, 2, merck serono, 2, Pfizer, 2, Servier, 2, UCB, 2.

Abstract Number: 1542

Efficacy and Safety Results from a Phase 2 Trial of Daxdilimab in Patients
with Systemic Lupus Erythematosus

Arezou Khosroshahi1, Sarah Welsh2, Liangwei Wang2, David Larson2 and Nisha Jain2, 1Emory University, Atlanta, GA,
2Amgen, Inc., Rockville, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Table 2. Primary and secondary results.
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Background/Purpose: SLE, an autoimmune disease affecting multiple organ systems, is characterized by periods of flares
and remission. Type I interferon secreted at high levels by activated plasmacytoid dendritic cells (pDCs) drives downstream
SLE disease activity. Daxdilimab (DAX) is a human mAb that targets pDC-specific cell surface protein immunoglobulin-like
transcript 7 via antibody-dependent cellular cytotoxicity. Here, we report efficacy and safety results from a phase 2, random-
ized, placebo (PBO)-controlled trial of DAX in patients (pts) with SLE (NCT04925934).

Methods: Pts were 18 to 70 years old (inclusive), fulfilled the 2019 EULAR/ACR SLE classification criteria, and received
ongoing treatment. Pts were randomized 1:1:1 to DAX 200 mg subcutaneously every 4 weeks (Q4W), every 12 weeks
(Q12W), or PBO Q4W for 48 weeks (W). The primary endpoint was the proportion of pts achieving a British Isles Lupus
Assessment Group 2004 Index–based Combined Lupus Assessment (BICLA) response and an oral glucocorticoid dose
≤7.5 mg/day and ≤baseline dose (prednisone or equivalent) at W48.

Results: The trial included 214 pts (DAX Q4W, n = 72; DAX Q12W, n = 71; PBO, n = 71). A total of 45 (21.0%) pts discon-
tinued (most common reasons: withdrawal by pt, n = 22 [10.3%]; other, n = 18 [8.4%]; lost to follow-up, n = 3 [1.4%]). Base-
line characteristics were comparable among groups (Table 1). At W48, blood pDC levels (cells/μL) decreased after treatment
with DAX vs PBO (median percent change from baseline: −65.2%, −39.2%, and 16.7% for DAX Q4W, Q12W, and PBO,
respectively).

There was no significant difference between DAX Q4W or Q12W vs PBO for the primary endpoint at W48 (Table 2), driven by
the notably high response rate in the PBO group. More pts achieved Lupus Low Disease Activity State (LLDAS) with DAX
Q4W vs PBO at W48; adjusted response rate (SE) was 33.7% (5.9%; P = 0.04), 22.0% (5.2%; P = 0.49), and 17.2%
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(4.8%) for DAX Q4W, Q12W, and PBO, respectively. No treatment differences were observed between DAX and PBO for
other secondary endpoints. Positive trends were observed at W48 favoring DAX vs PBO for exploratory endpoints
SLEDAI-2K, SLE Responder Index (SRI)-6, and SRI-8 (Table 2).

Treatment-emergent adverse events (TEAEs) occurred in 107/143 (74.8%) vs 49/71 (69.0%) pts who received DAX vs PBO
(Table 3). AEs of special interest occurred in 16/143 (11.2%) and 12/71 (16.9%) pts who received DAX vs PBO, while serious
AEs were reported in 18/143 (12.6%) and 8/71 (11.3%) pts, respectively. In the DAX and PBO groups, 8/143 (5.6%) and
1/71 (1.4%) pts, respectively, experienced ≥1 TEAE leading to treatment discontinuation; 1 death occurred (ischemic car-
diomyopathy; unrelated to DAX).

Conclusion: DAX did not show a significant difference vs PBO in the primary endpoint, driven by the high response rate in
the PBO group (Furie P, et al. Arthritis Rheumatol. 2017;69:376-86). However, a greater proportion of pts who received
DAX Q4W achieved LLDAS at W48 vs PBO; a positive trend was observed with DAX vs PBO for other secondary/
exploratory endpoints, suggesting a potential treatment effect. DAX was generally well tolerated. Depletion of pDC levels
by DAX has prompted continued investigation in other autoimmune diseases like primary DLE and DM.

Disclosure: A. Khosroshahi: Amgen Inc., 2, 12, MITIGATE Committee Member, Sanofi, 2, 12, Advisory board partic-
ipant, Viela Bio, 2, 12, Advisory board participant; S. Welsh: Amgen, Inc., 3, 11; L. Wang: Amgen, Inc., 3, 11;
D. Larson: Amgen, Inc., 3, 11; N. Jain: Amgen, Inc., 3, 11.

Abstract Number: 1543

Improvements in BILAG Musculoskeletal and Mucocutaneous Domains
at Week 48 in a Phase 2 Double-Blind Placebo-Controlled Trial of ABBV-
599 (Elsubrutinib + Upadacitinib Combination) and Upadacitinib
Monotherapy for Treatment of Moderately to Severely Active Systemic
Lupus Erythematosus

Amit Saxena1, Zahi Touma2, Edward Vital3, Eric Morand4, Marta Mosca5, Kristin D’Silva6, Peter Wung6, Ling Cheng6,
Melitza Iglesias-Rodriguez6, Shelly Kafka6 and Joan Merrill7, 1NYU Grossman School of Medicine, New York, NY,
2University of Toronto, Toronto, ON, Canada, 3Leeds Institute of Rheumatic and Musculoskeletal Medicine, Faculty of
Medicine and Health, University of Leeds, Leeds, United Kingdom, Leeds, England, United Kingdom, 4School of Clinical
Sciences, Monash University, Melbourne, Victoria, Australia, 5University of Pisa, Pisa, Italy, 6AbbVie Inc., North Chicago,
IL, 7Oklahoma Medical Research Foundation, Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: ABBV-599 is a novel combination of elsubrutinib (ELS; a selective Bruton’s tyrosine kinase inhibitor)
and upadacitinib (UPA; a selective Janus kinase inhibitor), which targets separate signaling pathways associated with SLE.
After 48 weeks of treatment with ABBV-599 high dose (HD; ELS 60 mg + UPA 30 mg) or UPA 30 mg monotherapy in the
phase 2 SLEek study, patients with SLE demonstrated improvements in composite disease activity measures (BILAG–
based Composite Lupus Assessment [BICLA] and SLE Responder Index-4 [SRI-4]) and flares compared with placebo.
Understanding responses in individual organs is important to clinicians and patients. The BILAG index measures disease
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activity in 9 systems: constitutional, mucocutaneous, neuropsychiatric, musculoskeletal, cardiorespiratory, gastrointestinal,
ophthalmic, renal, and hematological. The objective of this post hoc analysis of the SLEek trial was to evaluate changes from
baseline at week 48 in BILAG domains in patients with SLE receiving ABBV-599 HD, UPA 30 mg, or placebo.

Methods: In this multicenter, double-blind trial (NCT03978520), patients with moderately to severely active SLE were ran-
domized 1:1:1:1:1 to receive once daily ABBV-599 HD, ABBV-599 low dose (LD; ELS 60 mg + UPA 15 mg), ELS 60 mg,
UPA 30 mg, or placebo. After a planned interim analysis, the ABBV-599 LD and ELS 60 mg groups were discontinued for
lack of efficacy. This post hoc analysis evaluated BILAG domains and improving score shifts from baseline to week 48 in
the continued treatment groups. For this analysis, definitions of 1-score shifts were BILAG A to B or B to C, 2-score shifts
were BILAG A to C or B to D, and 3-score shifts were BILAG A to D.

Results: Among patients with BILAG A or B domain activity at baseline, a higher proportion of the ABBV-599 HD or UPA
30mg groups than placebo achieved improvements in the BILAGmusculoskeletal (57.9%, 59.6%, and 39.0%, respectively)
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and mucocutaneous (35.3%, 56.7%, and 14.3%, respectively) domains at week 48 (Table). Among patients in the UPA
30 mg and ABBV-599 HD groups who achieved an improvement, 2- or 3-score shifts from baseline to week 48 were
achieved by > 80% and > 50% of patients in the musculoskeletal and mucocutaneous domains, respectively (Figure). Con-
clusions could not be drawn regarding the remaining BILAG domains due to small sample sizes and exclusion of patients
with active neuropsychiatric SLE or severely active lupus nephritis.

Conclusion: Both the ABBV-599 HD and UPA 30 mg treatment groups showed improvements in the musculoskeletal and
mucocutaneous BILAG domains at week 48 compared with placebo. Although this phase 2 study was not designed or
powered to assess efficacy in individual organs, musculoskeletal and mucocutaneous activity has been observed in up to
80% of patients in SLE trials [1]. This analysis allows an early comparison of these frequent individual manifestations in a
smaller trial and highlights the importance of examining improvement in each. A large global phase 3 program to expand
the evaluation of UPA in SLE is ongoing (NCT05843643).

1. Connelly K, et al. Rheumatology 2022;61:1341–53.

Disclosure: A. Saxena: AbbVie, 2, AstraZeneca, 2, Aurinia, 2, Bristol Myers Squibb, 2, GlaxoSmithKlein, 2, Lilly,
2, Synthekine, 2; Z. Touma: None; E. Vital: AbbVie, 2, AstraZeneca, 2, 5, 6, Aurinia, 1, 12, Participation on Data Safety
Monitoring/Advisory Boards, CESAS, 2, Elli Lilly, 2, Genentech, 2, Merck, 2, Novartis, 2, 6, Otsuka, 2, 6, 12, Support for
attendingmeetings/travel, Pfizer, 2, Roche, 2, Sandoz, 5, SLEuro, 4, UCB, 2; E.Morand: AbbVie, 5, Amgen, 5, AstraZe-
neca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gil-
ead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2; M. Mosca:
None; K. D’Silva: AbbVie, 3, 11; P. Wung: AbbVie/Abbott, 3; L. Cheng: AbbVie, 3, 11;M. Iglesias-Rodriguez: AbbVie,
3, 11; S. Kafka: AbbVie, 3, 11; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, 5, Aur-
inia, 1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithKline, 1, 2, 5, Kezar,
1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2, UCB, 1, 2, Zenas, 1, 2.

Abstract Number: 1544

Comparison of Efficacy and Safety Between Belimumab and Telitacicept
in the Treatment of Systemic Lupus Erythematosus

wanling wei, ling lei, Cheng Zhao, hanyoumo, zhanrui chen, leting zheng, jing wen, Fang Qin, xiaoling liao, wen zeng and
fei dong, The First Affiliated Hospital of Guangxi Medical University, nanning, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: B cells play an important role in the pathogenesis of systemic lupus erythematosus(SLE).Multiple
biological agents with B lymphocyte as the therapeutic target have recently emerged as potential novel treatments for
SLE. This study aimed to compare the efficacy and safety of B lymphocyte stimulation inhibitor, belimumab
and telitacicept, in the treatment of SLE under standard treatment in real-world clinical practice.
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Methods: SLE patients treated with belimumab or telitacicept at the Rheumatology and Immunology Department of the
First Affiliated Hospital of Guangxi Medical University from April 1, 2020 to December 31, 2023 were collected. The primary
outcomes were changes in SLEDAI-2K and PGA scores and were observed at week 4, 12 and 24 after treatment. Second-
ary outcomes included urinary protein(Upro), random urine protein-to-creatinine ratio(Upro/Ucr),albumin,
creatinine,complement C3 and C4, anti-dsDNA and adverse events(AEs).

Results: There were a total of 195 patients, including 134 in belimumab group, with an average age of 30.54±12.50 years,-
disease duration 52.44±68.01 months,126 (94.0%) were female.61 in telitacicept group with an average age of 28.34
±8.67 years,disease duration 57.76±56.84 months,55 (90.2%) were female.After treatment, the level of anti-dsDNA and
complement C3 in belimumab group decreased more obviously than that in telitacicept group, and the decrease of anti-
dsDNA at week 24, increase of complement C3 at week 12 and week 24 were statistically significant between two groups.
There was no statistical difference in the improvement of Upro,Upro/Ucr,complement C4 between two groups after treat-
ment.The overall AE rates were 58.6% and 75.4% in the belimumab group and telitacicept group, respectively,including
infection (25.7% vs 39.4%). One death due to cerebral hemorrhage,two severe pneumonia and one depression in belimu-
mab group.More upper respiratory tract infections and viral infections in telitacicept group.

Conclusion: Belimumab or telitacicept combined with standard treatment significantly improved disease activity in SLE
patients but with no difference in efficacy.The incidence of infection with belimumab is relatively low, and the upper respira-
tory tract infection of telitacicept is more common.
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Disclosure: w. wei: None; l. lei: None; C. Zhao: None; h. mo: None; z. chen: None; l. zheng: None; j. wen: None;
F. Qin: None; x. liao: None; w. zeng: None; f. dong: None.

Abstract Number: 1545

Rates of Sustained Complete Renal Response with Long-term Use of
Voclosporin in AURORA 2

Ernie Yap1, Matt Truman2, Cynthia Auguste1, Vanessa Birardi3 and Greg Keenan1, 1Aurinia Pharmaceuticals Inc.,
Edmonton, Canada, 2Aurinia Pharmaceuticals, Victoria, BC, Canada, 3Aurinia Pharmaceuticals Inc., Rockville, MD
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Background/Purpose: Unlike in many other disease states, there is no accepted definition for clinical response in lupus
nephritis (LN). The Phase 3 AURORA 1 study of voclosporin (VCS) used complete renal response at 52 weeks (CRR; UPCR
≤0.5 g/g, stable eGFR, low-dose steroids, and no rescue medications) as the primary efficacy endpoint.1 Significantly more
patients treated with VCS in combination with MMF and low-dose glucocorticoids (GCs) achieved CRR compared to
patients in the control arm treated with MMF and low-dose GCs (41% vs 23%, odds ratio [OR] 2.65, 95% confidence interval
[CI] 1.64-4.27, p< 0.0001). Patients who completed AURORA 1 and elected to continue treatment in the AURORA 2 contin-
uation study demonstrated maintained efficacy and stable renal function up to 36 months.2

In 2024, following the completion of AURORA 2, the US FDA compared the efficacy benefit of VCS to control using a new
longitudinal endpoint, sustained complete renal response (SCRR), defined as achieving CRR at Month 12 of AURORA
1 andmaintaining the response at each subsequent study visit through the end of AURORA 2 (Month 36). This new endpoint
was incorporated into the recently updated labeling for VCS, and results of the analysis are presented here.3

Methods: Patients completing AURORA 1 were eligible to enter AURORA 2 on the same blinded therapy (VCS or placebo)
combined with MMF (target of 2 g/d) and GCs (20-25 mg/day tapered to 2.5 mg/d by Week 16) for an additional two years.
Only patients who continued in AURORA 2 (N=216) were analyzed for SCRR, although all patients who initiated treatment in
AURORA 1 (N=357) were included in the denominator of the efficacy analysis. Patients with missing data at AURORA 2 study
visits were considered non-responders.

Results: Of the 179 VCS- and 178 control-treated patients enrolled in AURORA 1, 116 (64.8%) and 100 (56.2%) patients,
respectively, continued treatment in AURORA 2. Of these patients, 39 (21.8%) and 41 (23.0%), respectively, had missing
data and were considered non-responders. At Month 36, 36 (20.1%) of 179 VCS-treated patients and 21 (11.8%) of
178 control-treated patients achieved SCRR (OR 1.99, 95% CI 1.10, 3.62; p=0.0239), with a probability difference between
the two groups of 0.087 (95% CI 0.084, 0.09). Additionally, 10.1% of VCS and 9.0% of control-treated patients achieved
CRR at all but one study visit (Table 1).

Table 1. Summary of SCRR and Non-responder Study Visits
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Conclusion: SCRR is a novel endpoint that can be leveraged to illustrate disease trajectory of LN and treatment efficacy.
Consistent with using CRR as an efficacy endpoint in AURORA 1, more VCS- than control-treated patients achieved SCRR,
despite nearly 40% of the analyzed study population being ineligible due to the voluntary nature of AURORA 2 participation.
The stringency and potential utility of this new endpoint require further exploration.

This work was funded by Aurinia Pharmaceuticals Inc.

1. Rovin BH, et al. The Lancet. 2021; May 29;397(10289):2070-2080. DOI: 10.1016/S0140-6736(21)00578-X.
2. Saxena A, et al. Arthritis Rheumatol. 2024; Jan;76(1):59-67. doi: 10.1002/art.42657. Epub 2023 Sep 15.
3. LUPKYNIS [package insert]. Rockville, MD: Aurinia Pharma US, Inc.; 2021. Revised: 4/2024.

Disclosure: E. Yap: Aurinia Pharmaceuticals, 3;M. Truman: Aurinia Pharmaceuticals, 2; C. Auguste: Aurinia Pharma-
ceuticals Inc., 3, 11; V. Birardi: Aurinia Pharmaceuticals Inc., 2, 11; G. Keenan: Aurinia Pharmaceuticals Inc., 3, 11.
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AnishaM. Patel1, Carmen Ng1, Lisa Lindsay1, Zhiyu Xia2, William F. Pendergraft III3 andMaria Dall’Era4, 1Genentech, Inc.,
South San Francisco, 2Genentech, Inc., Sou, 3Genentech, Inc., Chapel Hill, NC, 4UCSF, Corte Madera, CA
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Background/Purpose: Accounting for the integration of new immunosuppressive treatment options (belimumab and
voclosporin) since 2021, we aimed to describe real-world treatment patterns in patients with lupus nephritis (LN) overall
and by their demographics.

Methods: This retrospective observational cohort study used healthcare administrative claims data from the IQVIA
PharMetrics® Plus Database from January 1, 2017, to September 30, 2023 (study period). Adults with a diagnosis
of LN were identified if they had ≥1 inpatient or ≥2 outpatient claims ≥30 days apart with an International Classification
of Diseases, 10th Revision, Clinical Modifications code M32.14 from January 1, 2018, to March 31, 2023 (identification
period). The index date was the date of first LN diagnosis. Patients were required to have continuous enrollment in the
12-month pre-index and 6-month post-index periods, and no LN diagnosis in the pre-index baseline period. Patients
with a claim for renal transplant, dialysis or end-stage renal disease in the pre-index period, or a claim for any malig-
nancy, HIV, hepatitis B or C or tuberculosis in the study period, were excluded. Time to initial treatment following index
LN diagnosis was assessed and initial treatment regimen identified and described according to index diagnosis date
(before or on/after January 1, 2021). Treatment received within 30 days of first identified LN treatment was considered
as the initial regimen.

Results: A total of 1966 patients with LN were identified. Mean (SD) age was 44 (15) years, 82.1% were female, 60.5% had
commercial insurance and 44.4% were from the South US region. The average follow-up was 2.4 years post-index LN diag-
nosis, and 9.1% had ≥1 pregnancy code in the study period. Index LN diagnosis occurred in 66.9% of patients before and
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33.1% on/after January 1, 2021. Among patients who had a record of ≥1 LN treatment following index diagnosis (n=1878),
the initial treatment regimen included ≥1 of the following: oral/intravenous corticosteroids (n=1106; 58.9%), antimalarials
(n=900; 47.9%), immunosuppressants including mycophenolate mofetil (n=807; 43.0%), antihypertensives (n=699;
37.2%), B-cell therapies including belimumab (n=128; 6.8%), calcineurin inhibitors including voclosporin (n=52; 2.8%) and
sodium-glucose cotransporter-2 inhibitors (n=9; 0.5%). Median time from index diagnosis to initial LN treatment was
11 days, with shorter time from diagnosis to treatment observed for patients diagnosed on/after vs before January
1, 2021 (median, 9 vs 12 days, respectively). Patient characteristics were similar for index diagnosis occurring before and
after 2021; however, differences were noted in the initial treatments (Tables 1 and 2).

Conclusion: Time from index LN diagnosis to treatment was shorter for patients diagnosed on/after January 1, 2021, than
those diagnosed before, suggesting a potential movement toward earlier treatment in recent years. This will be explored for
specific treatments in future analyses. Further work will investigate LN treatment patterns beyond the initial regimen including
line of therapy and switching, as well as treatment in relation to the updated KDIGO 2024 guidelines and by patients’ socio-
demographic factors.
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Disclosure: A. Patel: F. Hoffmann-La Roche Ltd, 8, Genentech, Inc., 3; C. Ng: F. Hoffmann-La Roche Ltd, 8, Genen-
tech, Inc., 3; L. Lindsay: F. Hoffmann-La Roche Ltd, 8, Genentech, Inc., 3; Z. Xia: F. Hoffmann-La Roche Ltd, 8, Gen-
entech, Inc., 3; W. Pendergraft III: F. Hoffmann-La Roche Ltd, 8, Genentech, Inc., 3; M. Dall’Era: AstraZeneca,
2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2.

Abstract Number: 1547

Hydroxychloroquine and Prednisone Use by Individuals Diagnosed with
Systemic Lupus Erythematosus in the TriNetX Research Database

Moises Narvaez1, Mujeeb Basit2 and David Karp3, 1UT SouthwesternMedicial Center, Dallas, 2UT SouthwesternMedical
Center, Dallas, 3UT Southwestern Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The current treatment guidelines for systemic lupus erythematosus emphasize the universal use of
antimalarials such as hydroxychloroquine (HCQ) unless contraindicated as well as limited exposure to corticosteroids if pos-
sible. Adherence to these guidelines may then represent benchmarks of quality of care that can be targeted by individual
providers, practices, and health systems. This study was undertaken to learn the rate of prescription and extent of the use
of HCQ by individuals diagnosed with SLE, as well as their use of varying doses of prednisone (PRD) over a five-year period
from 2019-2024.
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Methods: The TriNetX Research Network contains continuously updated, deidentified information from the electronic health
records (EHR) of 126.9 million individuals in 89 healthcare organizations. A dataset consisting of the records of 113,041 indi-
viduals who had their first (index) appearance of a systemic lupus erythematosus diagnostic code (M32.*) on or after 1/1/19
was obtained, and individuals were placed into cohorts based on the number of subsequent appearances of M32.*, with at
least two instances in the first 360 days representing a ‘confident’ diagnosis. The records were searched for the appearance
of prescriptions for HCQ and PRD both before and after the index diagnosis.

Results: The cumulative appearance of ambulatory HCQ prescriptions in the EHR over time is shown in panel A for individ-
uals who had ‘confident’ lupus diagnoses (n=34,683) as well as 1 (least confident, n=22,598), ≥2 (n=52,561), ≥5
(n=27,102), ≥10 (n=15,608), and ≥20 (n=7,687) instances of M32.* coded encounters in the period 1/1/19-4/19/24. The
greatest association of HCQ with M32.* diagnoses occurred in individuals who had >20 visits for that diagnosis, which
would be typical for lupus patients (�4 visits/year). HCQ prescriptions increased to �50% in this group just after the index
diagnosis, and continued to rise to 73% over the next 1000 days. Panel B shows the appearance of any ambulatory PRD
prescription for the same cohorts. Again, PRD use of any duration increased rapidly after diagnosis and 56% of the most fre-
quently seen SLE patients got at least one dose of PRD. 21.5% of patients received a prescription for 10mg or larger tablets
of PRD. Interestingly, we noted a measurable use of both HCQ and PRD in individuals before their index diagnosis of lupus.

Conclusion: Using a large EHR database of individuals diagnosed as having SLE, the provision of HCQ occurs rapidly after
diagnosis but takes nearly 3 years to reach over 70% in patients with the most lupus encounters. PRD was given to over
40% of patients with a ‘confident’ diagnosis of lupus and half of these people were prescribed prednisone in sizes resulting
in >5mg/d. While this study is limited by the use of diagnostic codes to define lupus, it represents ‘real world’ data and sug-
gests an area for quality improvement. The appearance of HCQ and PRD before the index diagnosis may represent ’confi-
dent’ diagnoses outside the TriNetX HCO network, or may be the result of treatment for earlier stages of lupus not
diagnosed as such.

Cumulative Appearance of Hydroxychloroquine and Prednisone Treatment in the EHR of Individuals Diagnosed with SLE
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Disclosure: M. Narvaez: None; M. Basit: Pfizer, 1; D. Karp: Ampel Biosolutions, 2, Biogen, 5, Bristol-Myers
Squibb(BMS), 6, Celgene, 5, Eli Lilly, 5, Genentech, 5, Novartis, 5, Provention Bio/Sanofi, 1, UCB, 5.

Abstract Number: 1548

Anifrolumab in Systemic Lupus Erythematosus. Spanish National
Registry in a Real-world Setting

Carmen Secada G�omez1, Vanesa Calvo-Rio2, Miriam Retuerto Guerrero3, Judit Font4, Ivette Casafont-Sole5, Adri�an
Mayo-Juanatey6, Juan José Alegre Sancho6, Dalifer Freites Nuñez7, Cristina Hormigos8, Noemí Garrido-Puñal9,
GUILLERMO GONZALEZ ARRIBAS10, Andrea García-Valle11, Juan Roberto Miguelez Sanchez12, Marta Ib�añez Martínez13,
Fernando Lozano Morillo14, Ángel García Manzanares15, Sebasti�an Sandoval-Moreno16, Josefina Cortés-Hern�andez17,
Desiree Palma18, Leticia Lojo Oliveira19, EVELIN CERVANTES PEREZ20, PAZ COLLADO21, Cristina Arciniega Larios22, Luis
Sala Icardo23, Eztizen Labrador-S�anchez24, Cilia Peralta Ginés25, Nahia Plaza-Aulestia26, Miguel Medina Malone27, José
Rosas-G�omez de Salazar28, Montserrat Corteguera29, Laura Cebri�an19, Fred Anton Pages30, JOSE RAMON LAMUA
RIAZUELO31, maria Dolores F�abregas canales32, María José Alados Hern�andez33, Marta Garijo Bufort34, Anna Pamies
Corts35, Luis Sarabia De Ardanaz36, Rodrigo Aguirre-del-Pino37, José Ángel Cabezas Lefler38, Álvaro Seijas-Lopez37,
Carmen Carrasco-Cubero39, Ana L�opez-Cer�on Cofiño40, Vera Ortiz-Santamaria41, Santos Castañeda42, María Laiño
Piñeiro43, Carmen Ord�as Calvo44, Celia Arconada Lopez45, Carmen Bejerano46 and Ricardo Blanco-Alonso47, ANA
URRUTICOECHEA48, Blanca Garcia-Magallon49, Ana Valeria Acosta Alfaro50, Samuel Leal Rodriguez51, Marina Salido
Olivares52 and Patricia Lavilla53 1Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain,
2Valdecilla Hospital, Santander, Cantabria, Spain, 3Complejo Asistencial Universitario de Le�on, Leon, Spain, 4Hospital
Germans Trias i Pujol, Barcelona, Spain, 5Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 6Hospital
Universitario Doctor Peset, Valencia, Spain, 7Hospital Clínico San Carlos. Madrid. Spain., Madrid, Spain, 8Hospital Clínico
San Carlos, Madrid, Madrid, Spain, 9Hospital Universitario Virgen del Rocío, Sevilla, Spain, 10Complejo Hospitalario
Universitario de A Coruña, A Coruña, Spain, 11Hospital General Río Carri�on, Palencia, Spain, 12Hospital Universitario de
M�ostoles, Madrid, Spain, 13Hospital Clínico Universitario de Salamanca, Salamanca, Spain, 14Hospital Central de La
Defensa G�omez Ulla, Madrid, Spain, 15Hospital Universitario de Torrevieja, Alicante, Spain, 16Hospital Universitario Vall
d´Hebr�on, Barcelona, Spain, 17Hospital Universitario Vall d´Hebr�on Hospitals, Barcelona, ES, Barcelona, Spain,
18Hospital Rafael Méndez, Lorca, Murcia, Spain, 19Hospital Universitario Infanta Leonor, Madrid, Spain, 20Complejo
Hospitalario Universitario de Pontevedra, Pontevedra, Galicia, Spain, 21Hospital Universitario Severo Ochoa, MADRID,
Spain, 22Hospital de Mérida, Badajoz, Spain, 23Hospital Universitario de Torrej�on, Madrid, Spain, 24Hospital General de
La Rioja, Logroño, Spain, 25Hospital Clínico Universitario Lozano Blesa, Zaragoza, Spain, 26Hospital Galdakao, Vizcaya,
Spain, 27Hospital Calahorra, La Rioja, Spain, 28Hospital Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana,
Spain, 29ComplejoAsistencial de Ávila, Ávila, Spain, 30Complejo Asistencial De Segovia, Segovia, Spain, 31Hospital
Universitario del Henares, Madrid, Spain, 32Hospital de Barbastro, Huesca, Spain, 33Hospital Universitario Puerta del
Mar, C�adiz, Spain, 34Hospital de Sagunto, Valencia, Spain, 35Hospital Verge de la Cinta, Tortosa, TARRAGONA, Spain,
36Complejo Hospitalario de Jaén, Jaén, Spain, 37Hospital Universitario Lucus Augusti, Lugo, Spain, 38Complejo Asistencial
de Zamora, Zamora, Spain, 39Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, 40Hospital Santa B�arbara,
Soria, Spain, 41Hospital General de Granollers, Barcelona, Spain, 42Hospital Universitario de la Princesa, Madrid, Spain,
43Hospital Universitario de Navarra, Pamplona, Spain, 44Hospital Universitario de Cabueñes, Gij�on, Spain, 45Hospital
Universitario Infanta Elena, Valdemoro, Madrid, Spain, 46Hospital Universitario Marques de Valdecilla,
Immunopathology group, IDIVAL, Santander, Cantabria, Spain, 47Division of Rheumatology, Hospital Universitario
Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain, 48Hospital Universitario Son Espases, Palma
de Mallorca, Islas Baleares, Spain, 49Hospital Universitario Puerta de Hierro Majadahonda., Madrid, Spain, 50Hospital
Universitario Infanta Sofía, Madrid, Spain, 51HUP La Fe, Valencia, Spain, 52Hospital Infanta Cristina, Parla, Spain,
53Hospital General de Villalba, Collado Villalba, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM
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Background/Purpose: Anifrolumab (ANI) is a human monoclonal antibody that binds to the type I interferon receptor sub-
unit 1 (IFNAR1), thus blocking the biological activity of type I interferon. ANI was approved by Spanish authorities on June
1, 2023, for the treatment of adults with moderate to severe systemic lupus erythematosus (SLE) with positive autoanti-
bodies, in combination with standard treatment.

Objectives: To describe the clinical practice of ANI in SLE in Spain, reviewing a) the profile of patients receiving ANI, b) effec-
tiveness, and c) safety.

Methods: Descriptive, retrospective, multicenter study of patients diagnosed with SLE according to EULAR/ACR 2019,
SLICC, and/or ACR 1997 diagnostic criteria. Data were collected from medical records up to January 2024. Demographic,
clinical, and laboratory variables, previous and concomitant therapy, activity indices (SLE-DAS, SLEDAI-2k, PGA), organ
damage index (SLICC SDI), and safety were evaluated.

Results: A total of 113 patients (99 females / 14 males), mean age 44.6 ± 11.18 years (range 15-70 years) (47 hospitals)
were included. Baseline characteristics of patients and previous treatment before ANI are summarized in the table.

The main reason for starting ANI was clinical/activity: cutaneous (n=72, 63.7%), articular (n=61, 53.9%), hematological
(n=29, 25.6%), corticosteroid dependence (n=5, 4.4%), renal (n=2, 1.7%), serious adverse events with belimumab (BLM)
(n=2, 1.7%), serositis (n=1, 0.9%), neurological (n=1, 0.9%), and Kikuchi disease (n=1, 0.9%).

All patients received 300 mg/4 weeks of ANI except one patient with renal involvement who received a loading dose
(900 mg/4 weeks x3 months followed by 300 mg/4 weeks).

TABLE. Clinical manifestations and treatments received before starting anifrolumab Abbreviations in alphabetical order: ANI: anifrolumab; AZA:
azathioprine; BLM: belimumab; CYM: cyclophosphamide; MMF: mycophenolate mofetil; MP: methylprednisolone; MTX: Methotrexate; RTX:
rituximab
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52.2% of patients received concomitant treatment with corticosteroids and/or antimalarials only. The remaining 47.8%
received the following concomitant immunosuppressants with ANI: mycophenolate mofetil (MMF) (n=29), methotrexate
(MTX) (n=15), azathioprine (AZA) (n=6), tacrolimus (n=5), rituximab (RTX) (n=3), leflunomide (LFN) (n=2), cyclophosphamide
(CYM) (n=1), sulfones (n=2), and anakinra (n=1).

Significant, rapid improvement (from the 1st month) was observed in a) activity (SLE-DAS, SLEDAI-2k, PGA); as well as b)
serological (decrease in anti-DNA antibody titers, increase in C3 and C4 levels) (Figure). The organ damage index remained
stable.

After a mean follow-up of 4.4 ± 3.5 months, the main observed adverse effects were: herpes zoster (n=3), headache (n=3),
arterial hypotension (n=2), hidradenitis suppurativa (n=2), influenza A pneumonia (n=1), skin reaction (n=1), herpes simplex
virus infection, and urinary tract infection (n=1). In follow-up, 8 patients discontinued treatment due to primary failure (n=4),
secondary failure (n=2), severe pneumonia (n=1), arterial hypotension (n=1).

Conclusion: To our knowledge, this series is the largest of ANI in patients with SLE in clinical practice showing effectiveness
and safety data. We observed rapid effectiveness in severe and refractory patients; ANI was even used in combination with
other biological therapies. The safety profile was acceptable with the limitation of short follow-up. These preliminary data
should be confirmed in larger series with longer follow-up.

Disclosure: C. Secada G�omez: None; V. Calvo-Rio: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6;
M. Retuerto Guerrero: None; J. Font: None; I. Casafont-Sole: None; A. Mayo-Juanatey: None; J. Alegre Sancho:
None; D. Freites Nuñez: None; C. Hormigos: None; N. Garrido-Puñal: None; G. GONZALEZ ARRIBAS: None;

A. García-Valle: None; J. Miguelez Sanchez: None; M. Ib�añez Martínez: None; F. Lozano Morillo: None; Á. García
Manzanares: None; S. Sandoval-Moreno: None; J. Cortés-Hern�andez: None; D. Palma: None; L. Lojo Oliveira:
None; E. CERVANTES PEREZ: None; P. COLLADO: None; C. Arciniega Larios: None; L. Sala Icardo: None;
E. Labrador-S�anchez: None; C. Peralta Ginés: None; N. Plaza-Aulestia: None; M. Medina Malone: None;
J. Rosas-G�omez de Salazar: None;M. Corteguera: None; L. Cebri�an: None; F. Anton Pages: None; J. LAMUARIA-
ZUELO: None;m. F�abregas canales: None;M. Alados Hern�andez: None;M. Garijo Bufort: None; A. Pamies Corts:

None; L. Sarabia De Ardanaz: None; R. Aguirre-del-Pino: None; J. Cabezas Lefler: None; Á. Seijas-Lopez: None;
C. Carrasco-Cubero: None; A. L�opez-Cer�on Cofiño: None; V. Ortiz-Santamaria: None; S. Castañeda: Bristol-
Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; M. Laiño Piñeiro: None;

Figure. Evolution of C3, C4 and anti-dsDNA levels and activity and organ damage indices after starting anifrolumab.
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C. Ord�as Calvo: None; C. Arconada Lopez: None; C. Bejerano: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-
Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5,
6. A. URRUTICOECHEA: AbbVie/Abbott, 6, Amgen, 6, Gal�apagos, 6, GlaxoSmithKlein(GSK), 1, Janssen, 6, Lilly,
6, Novartis, 1, UCB, 6; B. Garcia-Magallon: None; A. Acosta Alfaro: None; S. Leal Rodriguez: None; M. Salido Oli-
vares: None; P. Lavilla: None

Abstract Number: 1549

Prescribing Trends for Novel Treatments in Systemic Lupus from 2017
to 2022

Celestine He1, Zhonghan Li1, Sumanth Chennareddy2 and Chrisanna Dobrowolski3, 1Icahn School of Medicine, Mount
Sinai, New York, NY, 2Icahn School of Medicine, New York, NY, 3Icahn School of Medicine at Mount Sinai, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment of Systemic Lupus Erythematosus (SLE) has evolved substantially in the past decade. In
2011, the FDA approved belimumab, the first targeted monoclonal antibody (mAb) for treatment of SLE. In 2020, belimumab
was approved for treatment of lupus nephritis. Voclosporin, a novel calcineurin inhibitor, was later approved for the treatment
of lupus nephritis in 2021, followed by anifrolumab, a type I interferon antagonist for treatment of moderate to severe SLE.
Given the benefits of these newer treatments, we sought to evaluate the real-world uptake of these medications across
the United States.

Methods:We performed a cross-sectional analysis of the Medicare Part D database to identify all rheumatologists prescrib-
ing belimumab, anifrolumab, and voclosporin between 2017 and 2022 (the most recent available data). We then standard-
ized prescription volume to annual claims per 100,000 Medicare Part D beneficiaries. Our primary outcome of interest was
trends in annual prescriptions of these three systemic therapeutics. Secondarily, we analyzed rheumatologist prescription
patterns based on U.S region (Midwest, Northeast, South, West) and physician gender (male, female). T-tests and ANOVAs
were conducted to further understand the relationship between these therapeutics and the outcomes of interest above.

Figure 1. Total claims per 100,000 beneficiaries from 2017 – 2022 for anifrolumab, belimumab, and voclosporin.
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Results: From 2017-2022, total annual claims for belimumab, anifrolumab, and voclosporin combined increased from
3,019 to 21,035. Belimumab prescriptions increased at an average yearly rate of 5.8, from 7.2 in 2017 to 41.9 in 2022 per
100,000 Medicare Part D beneficiaries. There was a total of 17 claims for anifrolumab in 2021 and 282 in 2022. There were
zero claims for voclosporin in 2021 and 67 in 2022 (Figure 1). The greatest number of prescriptions per 100,000 beneficia-
ries occurred in the South from 2017-2022, while the lowest number of prescriptions was in the Midwest (p< 0.005)
(Figure 2). Belimumab and voclosporin mirrored a similar trend, with the greatest number of claims occurring in the South.
While all claims for anifrolumab in 2021 came from the West, by 2022, the region with the most claims was again in the
South. Unique prescribers for these medications increased from 118 (out of a total of 4,713 rheumatologists) in 2017 to
847 in 2022 (out of a total of 5,159), with an average increase of 121 prescribers per year. Despite having a near equivalent
prescriber gender ratio, prescriptions written by male physicians were significantly greater than prescriptions written by
female physicians for belimumab (p< 0.001).

Conclusion: Belimumab, anifrolumab and voclosporin exhibited an increase in claims from 2017-2022, with belimumab
having a nearly 600% increase over the time-period, reflecting increased physician uptake of these medications. Our data
suggests that Southern states have greater prescription rates of these medications, which, among other factors, may reflect
regional variations in SLE prevalence. Interestingly, all claims for anifrolumab in 2021 came from the West, which may reflect
factors such as different rates of marketing, information dissemination, etc. in different parts of the country.

Disclosure: C. He: None; Z. Li: None; S. Chennareddy: None; C. Dobrowolski: None.

Abstract Number: 1550

CD19 CAR T Cell Therapy Suppresses the Inflammatory Profile of
Neutrophils in Systemic Lupus Erythematosus

Panagiotis Garantziotis1, Kirill Anoshkin1, Melanie Hagen2, Andreas Wirsching2, Andreas MAckensen3, Georg Schett4

and Ricardo Grieshaber-Bouyer5, 1Department of Internal Medicine 3-Rheumatology and Immunology, Friedrich
Alexander University Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Germany,
2Department of Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg
and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 3Department of Medicine 5 - Hematology and Oncology,
Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen, Bayern, Germany,
4Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 5Department of Medicine 3 - Rheumatology
and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen,
Germany

Figure 2. Total claims per 100,000 beneficiaries from 2017 – 2022 for anifrolumab, belimumab, and voclosporin combined by United States region.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with Systemic Lupus Erythematosus (SLE) exhibit increased formation of Neutrophil Extra-
cellular Traps and production of proinflammatory cytokines, which can perpetuate autoimmunity. Furthermore, NETs are
associated with thromboembolic events. Recent evidence suggests that CD19 CAR T cell therapy could induce sustained,
drug-free remission in autoimmune diseases including SLE. However, it is unclear how a CAR-T cell mediated immune-reset
may impact the myeloid cell compartment, in particular neutrophils.

Methods: Single-cell RNA sequencing data from peripheral blood mononuclear cells (PBMCs) of five SLE patients, collected
before and after CD19 CAR T cell therapy, were analyzed. Neutrophils were identified using automatic cell-type assignment
via SingleR and dimensionality reduction was performed for single cells and patient-level pseudobulk expression profiles.
Differentially expressed genes (DEGs) were identified using DESeq2.

Results: At follow-up, all SLE patients were in drug free DORIS remission and had stable B cell recovery in the blood. CD19
CAR T cell treatment resulted in a five-fold reduction of the fraction of low density neutrophils in total PBMCs from 1.19 % to
0.28% (Figure 1). Within these neutrophils, we identified a total of 11 differentially expressed genes. In particular, expression
of the core inflammation program, an indicator of neutrophil activation across various inflammatory conditions (2), was
reduced after CAR-T cell therapy (Figure 2). The strongest reduction was observed in expression of TNFRSF1A, encoding
the TNF receptor 1. Other genes with reduced expression included C5AR1 and ADAM8, which are associated with neutro-
phil activation and migration (Figure 3).

Conclusion: Short, deep B cell depletion via CD19 CAR-T cell therapy in SLE resulted in reduced numbers of low-
density neutrophils and reduced neutrophil activation. Hence, a successful immune reset may not just reduce auto-
immunity in T and B cells but also reduce inflammatory burden in the myeloid cell compartment, which could

Figure 1. Barplot comparing the fraction of low-density neutrophils (LDN) within peripheral blood mononuclear cells (PBMCs) before and after
CD19 CAR T cell treatment.
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contribute to the success of the treatment and further reduce the risk for long term complications. Hence, deeper
analysis of the myeloid cell compartment may inform the definition and quantification of immune reset in autoim-
mune disease.

Disclosure: P. Garantziotis: None; K. Anoshkin: None; M. Hagen: None; A. Wirsching: None; A. MAckensen:
Bristol-Myers Squibb(BMS), 1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gilead/Kite, 1, 2, 6, Ixaka, 1, Kyverna
Therapeutics, Inc., 1, Miltenyi Biomedicine, 1, 2, 6, Novartis, 1, 2, 6; G. Schett: Bristol-Myers Squibb(BMS), 6, Caba-
letta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; R. Grieshaber-Bouyer: Bristol-Myers Squibb(BMS),
6, Kyverna Therapeutics, Inc., 5.

Figure 2. Volcano plot highlighting the DEGs resulting from the pseudobulk gene expression analysis in LDN post- versus pre-treatment.

Figure 3. Mean expression of the inflammatory core signature in LDN pre- and post-treatment with CD19 CAR T cell.
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Abstract Number: 1551

Efficacy of Belimumab on Different Phenotypes of Joint and Skin
Manifestations of Systemic Lupus Erythematosus: Preliminary Data from
a Multicenter, Nationwide, Cohort of Patients: The BElimumab in Real
Life Setting Study-New Joint and Skin (BeRLISS-NeJS)

Luca Iaccarino1, Marisol Bracalenti2, Alberto Cauli3, Lorenzo Cavagna4, Rossella De Angelis5, Roberto Depascale2,
Giacomo Emmi6, Roberto Gerli7, Marcello Govoni8, Alberto Lo Gullo9, Simone Negrini10, Luca Quartuccio11, Maurizio
Rossini12, Carlo Salvarani13, Paola Tomietto14, Angelo Vacca15, Margherita Zen16 and doria Andrea2, 1University of
Padua, PADOVA, Italy, 2University of Padova, Padova, Italy, 3University of Cagliari, Cagliari, Italy, 4University of Pavia and
Fondazione IRCCS Policlinico San Matteo Hospital of Pavia, Pavia, Pavia, Italy, 5Università Politecnica delle Marche,
Ancona, Italy, 6University of Trieste, Trieste, Italy, 7University of Perugia, Perugia, Italy, 8Rheumatology Unit, Department
of Medical Sciences, University of Ferrara and Azienda Ospedaliero-Universitaria S.Anna, Ferrara, Italy, Ferrara, Italy,
9Rheumatology Unit, Papardo Hospital, Messina, Italy, 10University of Genova, Genova, Italy, 11Division of
Rheumatology, Department of Medicine (DMED), University of Udine, Udine, Italy, Udine, Italy, 12Rheumatology Unit,
University of Verona, Verona, Italy, 13Azienda USL-IRCCS di Reggio Emilia and University of Modena and Reggio Emilia,
Reggio Emilia, Italy, Reggio Emilia, Italy, 14Azienda Sanitaria Universitaria Giuliano Isontina, trieste, Italy, 15University of
Bari, Bari, Italy, 16University of Padova, Padova, Padua, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate the efficacy of belimumab on different skin and joint manifestations of the disease in a
multicenter, nationwide, cohort (BeRLISS-NeJS) of patients with systemic lupus erythematosus (SLE).

Methods: In this retrospective observational study, we stratified adult SLE patients treated with belimumab (10 mg/kg/
month EV or 200 mg/week SC) based on the joint (nondeforming non-erosive arthritis -NDNE-, Jaccoud’s arthropathy
and rhupus) and skin phenotype (acute, subacute, chronic, cutaneous vasculitis, alopecia/lupus hair livedo reticularis) at
belimumab initiation. We analyzed the variation of DAS28, CLASI-A, CLASI-D scores, achievment of DAS28 remission
(DAS28< 2.6) and CLASI-A remission (CLASI-A=0) at baseline, 12, 24, 36 months of follow-up. Parametric and nonpara-
metric tests were used according to the data distribution.

Decrease of median DAS28 and CLASI-A values stratified by joint ans skin phenotypes, respectively
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Results: A total of 443 patients was enrolled (F=394; 88.9%); mean age at diagnosis 29.9±13.2 years, mean treatment
duration 31.6±20.8 months. At belimumab initiation 272 patients had joint manifestations (61.4%): 221 NDNE (50.7%),
30 Jaccoud’s arthropathy (6.9%) and 21 rhupus (4.8%); 231 patients (52.1%) had skin manifestations: 112 acute
(25.9%), 54 subacute (12.5%) and 18 chronic cutaneous lupus (4.2%), 48 cutaneous vasculitis (11.1%), 23 livedo reticularis
(5.3%), 79 alopecia/lupus hair (18.2%).

DAS28 and CLASI-A scores decreased from baseline at 12, 24, and 36 months in all phenotypes (Figure 1).

A statistically significant decrease in DAS28 compared with baseline was observable at 6 months for NDNE (p< 0.001), Jac-
coud’s arthropathy (p=0.005) and rhupus (p=0.011). Significant further improvement of DAS28 in patients with NDNE was
also observable when comparing DAS28 at 6 vs 12 months (p=0.046) (Table 1).

A statistically significant decrease in CLASI-A from baseline was observed as early as 6 months for the acute (p< 0.001) and
subacute phenotype (p< 0.001), as late as 12 months for the chronic one (0-6 months p = 0.297, 0-12 months p=0.003,
data not shown) and as late as 18 months for livedo reticularis (0-12 months p=0,066, 0-18 months p=0,027, data not
shown) (Table 1). No significant decrease in CLASI-A was found for the other nonspecific skin manifestations of SLE.

CLASI-D scores remained stable at 36 months compared with baseline for all specific skin phenotypes (p=0.508, p=1.000,
p=0.770, respectively).

Stratification of DAS28 and CLASIa score variation for different joint and skin phenotypes, respectively. Scores are reported as median and inter-
quartile ranges. P values were assessed by Friedman’s test.
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DAS28 remission was more frequent in patients with NDNE than Jaccous’s and rhupus subtype at 6 and 36 months; on the
other hand, CLASI-A remission was more frequent in patients with acute than subacute and chronic phenotype at
18, 24 and 36 months (Table 2).

Conclusion: Belimumab was effective at reducing joint involvement activity with significant decrease in DAS28 being observable
as early as 6 months from treatment start across all joint phenotypes. Significant CLASI-A reduction was
achieved later (12 months) in patients with chronic skin involvement than those with acute and subactute phenotypes. CLASI-D
stability hints at a lessened damage accrual over the span of 36 months across all skin specific phenotypes. Patients with NDNE
arthritis and acute skin subtype achieve more frequently DAS28 and CLASI-A remission than those with other phenotypes.

Disclosure: L. Iaccarino: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6;M. Bracalenti: None; A. Cauli: None;
L. Cavagna: None; R. De Angelis: None; R. Depascale: None; G. Emmi: None; R. Gerli: None; M. Govoni: None;
A. Lo Gullo: None; S. Negrini: None; L. Quartuccio: None; M. Rossini: AbbVie/Abbott, 6, Eli Lilly, 6, Italfarmarco
SpA, 6, Neopharmamed Gentili S.p.A., 6, Theramex, 6, UCB, 6; C. Salvarani: None; P. Tomietto: None; A. Vacca:
None; M. Zen: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; d. Andrea: AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS),
2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Otsuka, 2, 6.

Abstract Number: 1552

Kinetics of Mucocutaneous and Musculoskeletal Responses to
Deucravacitinibin Patients with Active SLE in the Phase 2 PAISLEY Trial

Ronald Van Vollenhoven1, Joseph Merola2, Kathryn H. Dao3, Piotr Leszczynski4, Marilyn Pike5, Samantha Pomponi6,
Coburn Hobar6, Matthew J. Colombo6, Ravi Koti6, Subhashis Banerjee6, Thomas Wegman7 and Eric Morand8,
1Department of Rheumatology and Clinical Immunology, Amsterdam University Medical Centers, Amsterdam,
Netherlands, 2UT Southwestern Medical Center, Newton, MA, 3Department of Internal Medicine, Division of
Rheumatology, The University of Texas Southwestern Medical Center, Dallas, 4Department of Internal Medicine, Pozna�n
University of Medical Sciences, Pozna�n, Poland, 5Rheumatology, MedPharm Consulting, Inc., Raleigh, NC, 6Bristol Myers
Squibb, Princeton, NJ, 7Bristol Myers Squibb, Beaver Falls, PA, 8School of Clinical Sciences, Monash University,
Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

DAS28 and CLASI-A remission statified for different joint and skin phenotypes, respectively. P values were assessed by Chi-squared test with
Bonferroni correction.
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 (TYK2) inhibitor
approved in multiple countries for the treatment of moderate to severe plaque psoriasis. The 48-week, double-blind, phase
2 PAISLEY trial in patients with active SLE (NCT03252587) met its primary endpoint and all key secondary endpoints at the
deucravacitinib 3-mg twice-daily (BID) dose vs placebo. In this post hoc analysis, response rates over time were evaluated
for ≥ 50% reduction from baseline in Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI) activity
score in patients with a baseline CLASI activity score ≥ 10 (CLASI-50), ≥ 50% reduction from baseline in active (swollen plus
tender) joint count in patients with ≥ 6 active joints at baseline (JC-50), and other key secondary endpoints.

Methods: Patients with active SLE receiving standard of care were randomized 1:1:1:1 to placebo (n = 90) or deucravaciti-
nib 3 mg BID (n = 91), 6 mg BID (n = 93), or 12 mg once daily (QD; n = 89). Previous reporting from PAISLEY used strict non-
responder imputation criteria with several conditions considered a nonresponse applied after week 20, including not
achieving a glucocorticoid dose of ≤ 7.5 mg/day by week 20, resulting in different imputation methods used before vs after
week 20. Here, we characterize disease activity improvement in 2 key lupus manifestations, imputing only missing data as
nonresponse (M=NR) through week 48 and assessing response rate kinetics using the same imputation method
throughout.

Results: Patients receiving deucravacitinib had numerically higher CLASI-50 response rates than those receiving placebo
starting at week 4 (placebo, 4.2%; 3 mg BID, 21.7%; 6 mg BID, 8.0%; 12 mg QD, 27.6%) (Figure 1A); robust differences
were maintained through week 48. Numerical differences in JC-50 response rates were first observed at week 8 (placebo,
54.7%; 3 mg BID, 69.8%; 6 mg BID, 73.8%; 12 mg QD, 59.7%) and became more notable from week 24 (Figure 1B). Dif-
ferences in responses of both organs were maintained with deucravacitinib beyond week 20, after the protocol-mandated
glucocorticoid taper.

Conclusion: These data suggest that higher response rates with deucravacitinib vs placebo occur early on for mucocutane-
ous and somewhat later for musculoskeletal manifestations. Permitted concomitant glucocorticoid use may partially explain
the placebo group responses. Robust differences were seen after the glucocorticoid taper, further supporting the efficacy of
deucravacitinib.

Disclosure: R. Van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb, 5, Celgene,
2, Eli Lilly, 5, Galapagos, 2, 6, Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational programs,
Roche, 12, Support for educational programs, Servier, 2, UCB, 2, 5, 6; J. Merola: AbbVie, 12, Consultant and/or
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investigator, Amgen, 12, Consultant and/or investigator, AstraZeneca, 12, Consultant and/or investigator, Biogen,
12, Consultant and/or investigator, Boehringer Ingelheim, 12, Consultant and/or investigator, Bristol Myers Squibb,
12, Consultant and/or investigator, Dermavant, 12, Consultant and/or investigator, Eli Lilly, 12, Consultant and/or
investigator, Janssen, 12, Consultant and/or investigator, MoonLake, 12, Consultant and/or investigator, Novartis,
12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investigator, Sanofi-Regeneron, 12, Consultant
and/or investigator, Sun Pharma, 12, Consultant and/or investigator, UCB, 12, Consultant and/or investigator;
K. Dao: Bristol Myers Squibb, 2;P. Leszczynski: AbbVie, 6, AstraZeneca, 6, Bristol Myers Squibb, 5, 6, Novartis, 6, Pfi-
zer, 6, UCB, 6;M. Pike: AstraZeneca, 2, Bristol Myers Squibb, 2, Pfizer, 2, UCB, 2; S. Pomponi: Bristol Myers Squibb,
3, 12, Shareholder; C. Hobar: Bristol Myers Squibb, 3, 12, Shareholder; M. Colombo: Bristol Myers Squibb, 3, 8;
R. Koti: Bristol Myers Squibb, 12, Employee of Syneos Health, providing statistical services to Bristol Myers Squibb,
at the time of study conduct; S. Banerjee: Bristol Myers Squibb, 3, 8; T. Wegman: Bristol Myers Squibb, 3, 8;
E. Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly,
5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6,
Takeda, 2, 5, UCB, 5, Zenas, 2.

Abstract Number: 1553

Safety, Pharmacokinetics, Clinical Efficacy and Exploratory Biomarker
Results from a Randomized, Double-Blind, Placebo-Controlled Phase 1b
Study of Enpatoran in Active Systemic and Cutaneous Lupus
Erythematosus (SLE/CLE)

Torsten Witte1, Ruth Fernandez Ruiz2, Nadezda Abramova3, Dominika Weinelt3, Flavie Moreau4, Lena Klopp-Schulze5,
Jamie Shaw6, Deborah Denis7 and Joerg Wenzel8, 1Dept of Immunology and Rheumatology, Hannover, Germany,
2Global Clinical Development, EMD Serono, Billerica, MA, 3Global Patient Safety, the healthcare business of Merck KGaA,
Darmstadt, Germany, 4Global Biostatistics, EMD Serono, Billerica, MA, 5Quantitative Pharmacology, the healthcare
business of Merck KGaA, Darmstadt, Germany, 6Companion Diagnostics and Biomarker Strategy, EMD Serono, Billerica,
MA, 7EMD Serono, Rockland, MA, 8Department of Dermatology and Allergy, University Hospital of Bonn, Bonn, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Enpatoran, a highly selective, potent and reversible dual toll-like receptor 7/8 (TLR7/8) inhibitor, tar-
gets key innate and adaptive immune processes involved in the pathogenesis and progression of SLE and CLE, and has
glucocorticoid-sparing potential. Enpatoran was well tolerated with no safety signals in all clinical trials to date, including a
phase 2 study in COVID-19 pneumonia. The objective of this study was to evaluate the safety, pharmacokinetics (PK), phar-
macodynamics and clinical efficacy of multiple-ascending doses of enpatoran in patients with active SLE and CLE.

Methods: This phase 1b study (NCT04647708) of oral enpatoran was conducted in patients with active SLE (≥1 clinical
manifestation by Systemic Lupus Erythematosus Disease Activity Index 2000 [SLEDAI-2K] and/or Cutaneous Lupus Erythe-
matosus Disease Area and Severity Index-A [CLASI-A] ≥6), or active CLE (diagnosis of SCLE and/or DLE; CLASI-A ≥6). All
patients with SLE fulfilled ≥4 ACR classification criteria. There were 3 dose-escalating cohorts (25, 50, 100 mg twice daily
[BID] vs placebo) and 1 optional cohort (150 mg BID vs placebo). In each cohort, patients were randomized 3:1 to enpatoran
or placebo. The 12-week treatment period was extended to 24 weeks for the 100 mg and 150 mg BID cohorts. All cohorts
had a 2-week safety follow-up period. The primary endpoint was safety and tolerability. Secondary endpoints included PK
and change in SLEDAI-2K scores. Change in IFN-gene signature (IFN-GS) scores was an exploratory endpoint.
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Results: 25 patients were randomized to enpatoran or placebo in the 25 mg (n=5), 50 mg (n=4), 100 mg (n=12) and 150 mg
(n=4) BID cohorts (SLE: n=18; CLE: n=7). Patient characteristics are shown in Table 1. Enpatoran was well tolerated, with
8 patients (42%) experiencing ≥1 treatment-emergent adverse event (TEAE) by Week 12 (Table 2). There were no deaths,
serious TEAEs, AEs of special interest or dose-limiting toxicities. One patient in the 25 mg BID group experienced a
treatment-unrelated Grade 4 TEAE of worsening lymphopenia. One TEAE considered related to enpatoran (150 mg BID;
upper respiratory tract infection) resulted in a temporary discontinuation in that patient. Enpatoran remained well tolerated

Table 1. Patient baseline characteristics

Table 2. Summary of TEAEs
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to Week 24 with 100 mg and 150 mg BID (Table 2). PK profiles were consistent and dose proportional across enpatoran
doses, with a half-life of 6–10 hours. In SLE patients, numerically greater reductions in SLEDAI-2K scores were observed
with enpatoran 100 mg BID versus placebo after Week 4 and were maintained to Week 24 (Figure 1). Enpatoran reduced
IFN-GS scores in a dose-dependent manner.

Conclusion: Enpatoran was well tolerated up to the highest evaluated dose of 150 mg BID for 24 weeks and demonstrated
favorable safety and PK profiles in the first clinical study in SLE and CLE. The numerical reduction in SLEDAI-2K scores with
enpatoran 100 mg BID and suppression of IFN-GS suggest a pharmacological effect. Enpatoran is being evaluated in a
larger cohort of patients with SLE and/or CLE in an ongoing Phase II study (WILLOW; NCT05162586).

Medical writing support was provided by Bioscript Group.

Disclosure: T. Witte: AbbVie, 5, Amgen, 5, AstraZeneca, 6, Bristol-Myers Squibb, 5, Celgene, 5, Chugai, 5, Gilead,
5, GlaxoSmithKlein(GSK), 6, Janssen, 5, Lilly, 5, MSD, 5, Mylan, 5, Novartis, 5, Pfizer, 5, Roche, 5, UCB, 5;
R. Fernandez Ruiz: EMD Serono, 3; N. Abramova: the healthcare business of Merck KGaA, Darmstadt, Germany, 3;
D. Weinelt: the healthcare business of Merck KGaA, Darmstadt, Germany, 3; F. Moreau: EMD Serono, 3; L. Klopp-
Schulze: the healthcare business of Merck KGaA, Darmstadt, Germany, 3; J. Shaw: EMD Serono, 3; D. Denis: EMD
Serono, 3; J. Wenzel: the healthcare business of Merck KGaA, Darmstadt, Germany, 1.

Abstract Number: 1554

Belimumab Increases SLE Responder Index-4 Response Rates versus
Placebo in Early Active Systemic Lupus Erythematosus: A Large
Integrated Analysis of Belimumab Trials

Karen Costenbader1, Joan Merrill2, Marta Mosca3, Holly Quasny4, Christine Henning5, Steven Bloom6, Julia Harris6,
Ciara O’Shea7, Tatsuya Atsumi8 and Ronald van Vollenhoven9, 1Brigham and Women’s Hospital, Division of
Rheumatology, Inflammation and Immunity, Harvard Medical School, Boston, MA, 2Oklahoma Medical Research
Foundation, Arthritis & Clinical Immunology Program, Oklahoma City, OK, 3University of Pisa, Department of Clinical and
Experimental Medicine - Rheumatology Unit, Pisa, Italy, 4GSK, Clinical Sciences, Durham, NC, 5GSK, Global Medical
Affairs, Durham, NC, 6GSK, Immunology Biostatistics, Brentford, United Kingdom, 7GSK, Rheumatology, Global Medical
Affairs, Dublin, Ireland, 8Department of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and

Figure 1. Percent change from baseline in SLEDAI-2K scores for enpatoran 100 mg BID versus placebo in patients with SLE
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Graduate School of Medicine, Hokkaido University, Sapporo, Japan, Sapporo, Japan, 9Amsterdam Rheumatology and
Immunology Center and Amsterdam University Medical Centers, Department of Rheumatology, Amsterdam,
Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: There are benefits of early treatment for autoimmune diseases; however, data are not available for
patients (pts) with SLE as there is no definition of early disease (EYD). Updated European Alliance of Associations for Rheu-
matology recommendations for SLE management consider biologics in pts unresponsive to HCQ (+/- glucocorticoids [GC])
or pts unable to reduce GCs.1 In advance of robust, prospective data evaluating earlier biologic use, pooled analyses of beli-
mumab (BEL) data from registrational clinical trials may provide insights. This analysis used data from BEL clinical trials to
evaluate BEL vs placebo (PBO) plus standard therapy (ST) on SLE Responder Index (SRI)-4 in pts with active SLE across
EYD and established disease (ESD) subgroups, defined based on baseline SLE disease duration (< 2 or ≥2 years), baseline
Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index (SDI) score (0 or ≥1)
and baseline immunosuppressant (IS) use (no or yes).

Methods: Integrated data from Phase 3 BEL trials in adults with active SLE, from �10 years (BLISS-76, BLISS-52, North
East Asia, EMBRACE, and BLISS-SC) was used in this post hoc analysis.2–6 Included pts were randomized to BEL
(10 mg/kg/month intravenously or 200 mg/week subcutaneously) or PBO, plus ST. SRI-4 responses at Week 52 with BEL
vs PBO, plus ST, were evaluated in EYD (baseline SLE disease duration < 2 years, SDI=0, no IS use) and ESD (baseline SLE

Table 1. Baseline characteristics (N=3086)
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disease duration ≥2 years, SDI≥1, IS use). Logistic regression models estimated odds ratios (OR), 95% confidence intervals
(CI) and p values for BEL vs PBO, adjusting for study, and baseline Safety of Estrogens in Lupus Erythematosus National
Assessment (SELENA)–SLEDAI score (≤9 vs ≥10).

Results: 3086 pts (BEL, n=1869; PBO, n=1217) were included. Differences in baseline characteristics were observed (-
Table 1). More pts achieved SRI-4 response at Week 52 with BEL vs PBO in the pooled population (OR [95% CI]: 1.70
[1.46, 1.98], p< 0.0001), and regardless of baseline SLE disease duration (< 2 years: 1.38 [1.05, 1.83], p=0.0219; ≥2 years:
1.85 [1.54, 2.22], p< 0.0001), SDI score at baseline (SDI=0: 1.56 [1.29, 1.89]; SDI ≥1: 1.95 [1.50, 2.54]; both p< 0.0001) or
baseline IS use (no: 1.63 [1.31, 2.03]; yes: 1.77 [1.43, 2.18]; both p< 0.0001). The proportion of SRI-4 responders was
higher in all EYD subgroups for both BEL (57–58%) and PBO (45–48%), compared with the pooled population (BEL,
55%; PBO, 42%) and ESD subgroups (BEL, 51–54%; PBO, 35–39%; Table 2).

Conclusion: This post hoc analysis confirmed the efficacy of BEL vs PBO across EYD and ESD subgroups. Pts with EYD
had higher responses than those with ESD, but smaller treatment differences. These trials were not designed to evaluate
SRI-4 response in an EYD population; however, data support use of BEL in EYD to improve outcomes. Longer studies in
pts with EYD are needed to confirm these findings.

Table 2. Proportion of patients with SRI-4 responses at Week 52 by subgroup (N=3086)†
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Sustained Functional Assessment of Chronic Illness Therapy–Fatigue
Response in Patients with SLE Receiving Anifrolumab Alongside Standard
Therapy
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fatigue is highly prevalent and severely affects health-related quality of life (HRQoL) in patients with
SLE.1,2 We previously demonstrated that, compared with placebo, a numerically greater proportion of patients with moder-
ate to severe SLE receiving treatment with the type I IFN receptor antibody anifrolumab in the phase 3 TULIP-1 and TULIP-2
trials reported improvements in fatigue at Week 52.3 However, fatigue fluctuates over time,2 and treatments that enable sus-
tained improvements are needed. In this post hoc analysis of the TULIP-1/-2 trials, we assessed sustained fatigue response
in patients receiving anifrolumab versus placebo.
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Methods: Adults with moderate to severe SLE despite standard therapy were randomized in the double-blind, 52-week
TULIP-1/-2 trials (NCT02446912, NCT02446899) to receive intravenous anifrolumab 300 mg or placebo every 4 weeks
(Q4W).3 Patients completed the Functional Assessment of Chronic Illness Therapy–Fatigue (FACIT–F) questionnaire Q4W to
provide a measurement of their fatigue and its impact on daily life. Based on the minimum clinically important difference,
FACIT–F response was defined as a ≥4-point improvement from Week 0 assessment.3 Sustained FACIT–F response was
defined as being achieved from the time of first FACIT–F response after which all subsequent assessments met the definition
of response. Hazard ratios (HR) and 95% confidence intervals (CI) were estimated using a Cox regressionmodel with treatment
and stratification factors of SLEDAI-2K score at screening, Week 0 prednisone or equivalent dosage, and type 1 IFN test result
at screening as covariates. Patients who received restricted medications beyond protocol-allowed thresholds, discontinued
investigational product, or could not be evaluated for FACIT–F were considered nonresponders. P-values are nominal.

Results: Similar proportions of patients achieved a FACIT–F response at any time during the trials with anifrolumab and pla-
cebo (71.8% [257/358] and 71.1% [256/360]; HR 0.99, 95% CI 0.83–1.18). A numerically higher percentage of patients
achieved a FACIT–F response at Week 52 with anifrolumab versus placebo (34.1% [122/358] vs 26.1% [94/360]). Patients
on anifrolumab achieved sustained response earlier in the trials versus placebo (HR 1.30, 95% CI 1.00–1.71, nominal
P=0.0542), with the numerical difference between the groups favoring anifrolumab versus placebo maintained from Week
4 to Week 52 (Figure).

Conclusion: Considering the severe impact of fatigue on HRQoL in patients with SLE1, it is important that improvements in
fatigue be not only temporarily achieved but sustained. Though the proportions of patients achieving FACIT-F response dur-
ing the trials did not differ with treatment, a numerically higher proportion of patients treated with anifrolumab achieved a
FACIT–F response early in the trials that was sustained over time compared with placebo. Our findings are suggestive that
anifrolumab treatment may provide longer-term improvements in fatigue and that further research is warranted.

References:

1. Elefante E. RMD Open. 2020;6(1):e001133.
2. Kawka L. J Clin Med. 2021;10(17):3996.
3. Strand V. Lancet Rheumatol. 2022;4(3):e198–207.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease affecting multiple organ
systems. Anifrolumab is a monoclonal antibody that antagonizes type I interferon receptors, thereby reducing disease
activity.

this study aim to investigate the Anifrolumab’s efficacy and safety in treating lupus symptoms, focusing on organ domain-
specific effects.

Methods: This study was conducted according to PRISMA guidelines. We searched PubMed, Scopus, Cochrane Library,
Google Scholar, and ClinicalTrials.gov for clinical trials evaluating the efficacy and safety of Anifrolumab in treating Systemic
Lupus symptoms. A meta-analysis was conducted via representative forest plots for the following outcome measures:
BICLA, SRI(4), SRI(8), SLEDAI-2K, Glucocorticoid tapering, C3 & C4, UPCR, Flare rates, Joint disease, CLASI, and adverse
effects. This study is registered on PROSPERO, CRD42023461606.

Results: Our search identified a total of 959 records, after screening and exclusion 16 studies were selected, 10 of
which were included in meta-analysis. Most studies were of low risk of bias after risk of bias assessment. Compared
to placebo, Anifrolumab (300mg) had a higher percentage of patients with BICLA response (risk ratio (RR) 1.59 [95%
confidence interval (CI)1.33, 1.89], p< 0.00001), greater reduction in SELDAI-2K score (mean difference (MD) -0.97
[95% CI -1.60, -0.34], p = 0.003), higher percentage of patients with 50% reduction in CLASI score (RR 1.85 [95% CI
1.35, 2.54], p = 0.0001) and in counts of both swollen joints and tender joints (RR 1.31 [95% CI 1.04, 1.65], p= 0.02)
and lower flare rates (RR 0.75 [95% CI 0.60, 0.93], p = 0.01). When compared to placebo, Anifrolumab (300mg) did
not increase serious adverse events, but a significantly higher incidence of adverse effects of special interest and of her-
pes zoster (RR 2.35 [95% CI 1.45, 3.80], p = 0.0005) was observed. Studies done on renal patients did not demon-
strate significant reduction in 24-hr UPCR in the Anifrolumab group when compared to placebo (MD -0.02 [95% CI
-0.13, 0.09], p = 0.74), nor in cumulative UPCR.
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Conclusion: Anifrolumab (especially the 300mg IV dose) demonstrates its efficacy in reducing SLE disease severity across
several outcome measures. However, its use as an add-on therapy in renal lupus appears less promising.

Disclosure: M. Taha: None; Y.WMahmoud: None;M. Ramadan: None; s. nasir: None;M. salah: None; Y. shenawy:
None; d. gadelrab: None; M. abuawwad: None.

Abstract Number: 1557

Estimation of Cardiovascular Risk in Patients with Systemic
Sclerosis – Accuracy of Tools Based on SCORE and Its Modifications
Compared to Ultrasound Examination of Subclinical Atherosclerosis
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic sclerosis (SSc) have increased cardiovascular (CV) risk due to accelerated
atherosclerosis (ATS) caused by systemic inflammation, and vascular impairment. To date, there is no specific tool recom-
mended for evaluation of CV risk in SSc. This study aimed to evaluate the CV risk in SSc compared to healthy controls
(HC) and to explore the accuracy of SCORE and SCORE2 for general population, and its modifications.

Methods: 92 SSc patients (81 females; mean age 52; mean disease duration 6.8 years; dcSSc: n=28, lcSSc: n=64) and
197 HC (147 females, mean age 56.7) with no history of CV disease (angina pectoris, myocardial infarction, cerebrovascular,
and peripheral arterial events) were included. Disease activity and clinical features were evaluated in SSc. In all participants
comorbidities and current medication was recorded, all underwent examinations of carotid artery disease (CARD), carotid
intima-media thickness (CIMT), pulse wave velocity (PWV), ankle-brachial index (ABI), and body composition
(by densitometry and bioelectrical impedance analysis). The risk of fatal CV events was evaluated by the Systematic COro-
nary Risk Evaluation (SCORE) and SCORE2, in SSc also by the modified (mSCORE) by coefficient 1.5 as recommended
by EULAR for inflammatory arthritis, and 3.59 (SCOREx3.5; SCORE2x3.5) based on the estimated CV risk in SSc (1).

Results: SSc patients had a trend to more prevalent dyslipidemia (p=0.063) and significantly more often prediabetes (p<
0.001), but a comparable prevalence of arterial hypertension, diabetes mellitus, and current smoking to HC. Nevertheless,
SSc used significantly more frequently antihypertensives than HC (p< 0.001), including vasoactive treatment by calcium
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channel blockers. SSc had significantly increased prevalence of CARD, unfavorable CIMT and ABI (p< 0.05 for all), and a
trend to lower SCORE, but no significant difference in SCORE2 compared to HC. On the contrary, the overall CV risk based
on US examination (CARD, CIMT) was significantly higher in SSc. In SSc, the CV risk and markers of subclinical ATS were
associated especially with age, HbA1c, disease duration, and mean arterial pressure (p< 0.05 for all).

A comparison of calculated CV risk with US examination showed inaccuracy of the SCORE, mSCORE and SCORE2. On the
other hand, modification of SCORE and SCORE2 by coefficient 3.59, showed significantly higher accuracy in estimation of
CV risk, when compared to carotid US finding (Figure 1).

Conclusion: This cross-sectional case-control study demonstrated a significantly increased risk of subclinical ATS in SSc
compared to HC, although there was an opposite trend in CV risk estimated by calculated SCORE. The CV risk in SSc
was associated especially with age, disease duration, and HbA1c levels. Scoring systems SCORE and SCORE2 recom-
mended for the European general population underestimated the CV risk when comapred to US examination. Using the
coefficient 3.59 based on estimated CV risk for SSc (1) sigificantly increases the accuracy of available CV risk scoring
systems.

Supported by MHCR (023728; NV18-01-00161A; NU21-01-00146).

Reference: Conrad N et al. Lancet. 2022;400(10354):733-743.

Disclosure: S. Oresk�a: None; A. Prokopcov�a: None; H. Storkanova: None; J. Kudlicka: None; V. Tuka: None;
O.Mikes: None; Z. Krupickova: None;M. Satny: None; E. Chytilova: None; J. Kvasnicka: None;M. Spiritovic: None;
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Vie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius, 6, Galapagos, 2, Horizon, 2, Merck/MSD, 6, Octapharma,
6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; M. Vrablik: None; M. Tomcik: None.

3183

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1558

Mapping in Healthy Subjects Different Body Areas for Dermal Thickness
and Skin Hardness by High Frequency Sonography and Durometry

Maurizio Cutolo1, Elvis Hysa2, Nathalie Berghen3, Tessa Dufour4, Andrea Cere5, Kaat Wyckstandt3, Emanuele Gotelli1

and vanessa smith6, 1Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology,
Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genova,
Italy, 2Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of
Internal Medicine, University of Genova, Genoa, Italy, Genoa, Italy, 3University of Ghent, Ghent, Italy, 4University Hospital
Ghent, Gent, Belgium, 5University of Ghent, Ghent, Belgium, 6Ghent University Hospital, Gent, Belgium

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Skin involvement is a prominent feature of systemic sclerosis (SSc). The reliability of non-invasive
tools such as high frequency skin ultrasound (HFSU) and durometry, which can respectively measure the thickness and
hardness of the skin, have been assessed and further evaluation of their role in SSc is ongoing [1,2]. However, to date,
few data are available in healthy subjects [3].

In this respect, body mapping of normal values of skin thickness and hardness may be a useful aid in daily practice. By
employing non-invasive techniques, our pilot study provides these values in healthy individuals using HFUS and durometry
in areas used to evaluate the modified Rodnan skin score (mRSS).

Methods:One-hundred-fifty-two healthy volunteers from two tertiary Rheumatology centres were enrolled (mean ages 31.2
± 9.13, 35.5 ± 13.9 and 64.9 ±15.1 years with a percentage of females of respectively, 78%, 63% and 64% and samples
sizes of 41, 48 and 63 subjects).

No systemic rheumatologic or dermatological diseases were reported for anyone. HFUS and durometry were used to
assess dermal status in the different 17 mRSS areas.

Fig 1. Skin mapping representing the durometric values of the first Ghent’s cohort with a blue color-coded approach (on the right) performed at the
17 sites where mRSS is performed (on the left).
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The average dermal thickness was reported in mm. Hardness assessed by durometry was expressed in durometer
units (DU).

Results: The upper and lower arms exhibited significantly higher durometry values and lower dermal thickness compared to
the trunk regions, underscoring distinct variations across these areas (all p-values < 0.05, Fig 1 and 2).

The hardest skin was found on the finger (Fig 1), while the thickest dermal measurements were at the abdomen and
thighs (Fig 2).

Dermal thickness was higher in men in multiple areas in the three cohorts, albeit with relatively modest effect sizes
(r coefficients from Point biserial correlations ranging between 0.02 and 0.6).

Despite the presence of significant inter-group differences in dermal thickness, HFUS mapping showed similar topographi-
cal distributions in both centers (Fig 2).

Conclusion: The study offers the first comprehensive mapping skin status in healthy individuals obtained from two different
centers.

Key findings indicate lower dermal thickness in the upper arms, legs, and feet, and higher skin hardness in peripheral areas
like fingers, compared to truncal regions.

This skin mapping pilot study might provide the normal distribution values in outpatient clinics for physicians to be used
when comparing the same areas in pathological conditions like systemic sclerosis-related fibrotic skin.

Fig 2. Mapping of the dermal thicknesses measured via HFUS in the three cohorts of subjects with a green color-coded approach.
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Background/Purpose: Pulmonary hypertension (PH) in SSc causes significant disease burden and requires invasive diag-
nosis with right heart catheterization (RHC). Comprehensive work-up is needed to identify patients at risk for PH.(1) Vector-
cardiography may represent a novel tool to increase the precision of identification. It can be derived from the 12-lead
electrocardiogram (ECG) and has been shown to be a promising tool. (2) In our study, we sought to determine the accuracy
of the "ventricular gradient projected on the optimal direction for detection of right ventricular pressure overload" (VG-RVPO)
to identify patients with SSc at risk for PH who should be referred for RHC.

Methods: Consecutive SSc patients from the Leiden Combined care in SSc cohort were included. Patients with skin
involvement, without known PH, who underwent an RHC in 2021 and 2022 and had an ECG available were included. Data
was collected prospectively including history, six-minute walk distance (6MWD), laboratory testing, trans-thoracic echocar-
diography (TTE), pulmonary function testing and RHC. Standard 10-second 12-lead ECG around the time of the RHC were
recorded in the supine position, subsequently collected and processed in Extensible Markup Language (XML) format. A
dedicated software program was used to calculate the VG-RVPO, which is defined as the the 3D integral of the heart vector
over the QT interval. PH was defined as a mean pulmonary arterial pressure (mPAP) of >20 mmHg. Difference in VG-RVPO
between PH status was tested with an unpaired t-test. The association of VG-RVPO with clinical determinants such as
6MWD and diffusing capacity of the lungs for carbon monoxide (DLCO) was assessed with linear regression. Receiver oper-
ating characteristic (ROC) analysis was conducted to assess diagnostic accuracy.

Results: The baseline characteristics of the 27 patients that were included, are presented in table 1. The VG-RVPO was
higher in patients with PH (-7 millivolt�millisecond [mV�ms]) than in patients without (-19.2 mV�ms) (p=0.02, figure 1A). The
VG-RVPO was significantly associated with the 6MWD, DLCO, right ventricular systolic pressure (RVSP) on TTE, NT-
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proBNP, mPAP and pulmonary vascular resistance (figure 1B and 1C). ROC analysis yielded an area-under-the-curve (AUC)
of 0.77, with the optimal cut-off at -16.8 mV�ms. At this cut-off, VG-RVPO held a sensitivity of 93% (95%CI: 70-100) and a
specificity of 67% (95%CI: 35-87) (figure 1D).

Conclusion: In this preliminary study, the VG-RVPO is substantially higher in patients with PH and displays promising abili-
ties to identify SSc patients at risk for PH. However, present sample size is too small. Therefore, more cases are being added
to determine the independent diagnostic properties of the VG-RVPO to the current standards.

References:

1. Naranjo M, Hassoun PM. Systemic Sclerosis-Associated Pulmonary Hypertension: Spectrum and Impact. Diagnos-
tics (Basel). 2021;11(5).
2. Kamphuis VP, Haeck ML, Wagner GS, Maan AC, Maynard C, Delgado V, et al. Electrocardiographic detection of
right ventricular pressure overload in patients with suspected pulmonary hypertension. J Electrocardiol. 2014;47
(2):175-82.

3187

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: S. Ahmed: Janssen, 1, 5; E. Hoekstra: None; K. van der Wouden: None; S. Man: None; K. Swenne:
None; M. Vonk: Boehringer-Ingelheim, 2, 6, Janssen, 2, 6, Merck/MSD, 6; A. Hoffmann-Vold: Arxx Therapeutics,
2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support
for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche, 2, 6, 12, Support for travel, Werfen, 2; C. Bruni:
AbbVie/Abbott, 5, Boehringer-Ingelheim, 2, 5, Wellcome Trust, 2; U. Mulder: None; T. Huizinga: Abblynx, 2, 5,
6, Abbott, 2, 5, 6, Boehringer, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5,
6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; H. Vliegen:
Boehringer-Ingelheim, 6, Janssen, 1, Novartis, 6; J. de Vries-Bouwstra: AbbVie/Abbott, 2, 6, Boehringer-Ingerlheim,
2, 6, Galapagos, 5, Janssen, 2, 5, 6, Roche, 5.

Abstract Number: 1560

Changes of Cerebral Structure and Perfusion Vary in Different Subtypes
of Systemic Sclerosis: A Brain Magnetic Resonance Imaging Study

Xinyu Tong1, Huilin He2, Shihan Xu2, Zihan Ning1, Rui Shen1, Xiaofeng Zeng3, qian wang4, Dong Xu5, Xihai zhao1 and
Zuoxiang He1, 1Tsinghua University, Beijing, China, 2Peking Union Medical College Hospital, Beijing, China, 3Department
of Rheumatology, Peking Union Medical College Hospital (PUMCH), Chinese Academy of Medical Sciences National
Clinical Research Center for Dermatologic and Immunologic Diseases (NCRC-DID), Beijing, China, 4Department of
Rheumatology and Clinical Immunology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences,
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Background/Purpose: The characteristics of brain impairment in different subtypes of systemic sclerosis
(SSc) (dcSSc, diffuse cutaneous SSc; lcSSc, limited cutaneous SSc) remain unclear. This study aimed to characterize cere-
bral structure and perfusion changes in different subtype of SSc patients using magnetic resonance (MR) imaging.

Methods: Seventy SSc patients (46.0±11.7 years, 62 females) and 30 age- and sex-matched healthy volunteers (44.8
±13.7 years, 24 females) were recruited and underwent brain MR imaging and Montreal Cognitive Assessment (MoCA) test.
Gray matter (GM) volumes were measured using voxel-based morphometry analysis on T1-weighted images. Voxel-based
and regional cerebral blood flow (CBF) was calculated on arterial spin labeling images. The cerebral structural and perfusion
measurements by MR imaging were compared among dcSSc, lcSSc and healthy subjects using one-way ANOVA. The cor-
relations between clinical characteristics and MR imaging measurements were also analyzed.

Results: The dcSSc patients exhibited a significant reduction in GM volume in the para-hippocampal region (cluster P<
0.01, FWE corrected) compared to healthy volunteers. Whereas, SSc patients, particularly lcSSc patients, showed elevated
CBF in cerebellum, insula, cerebral cortex, and subcortical structures (regional analyses: all P< 0.05; voxel-based analyses:
cluster P< 0.01, FWE corrected). Furthermore, clinical characteristics of modified Rodnan skin score (mRSS) (r value ranged
from -0.29 to -0.45), MoCA scores (r=0.40) and antinuclear antibody (ANA) positivity (r=-0.33) were significantly associated
with CBF in some regions (all P< 0.05).

Conclusion: The manifestations of brain involvement vary among different subtypes of SSc. In addition, severe skin sclero-
sis may indicate higher risk of brain involvement in SSc patients.

The illustration of post-processing analysis.
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Voxel-based perfusion comparison results (t-value distribution) between lcSSc patients, dcSSc patients and healthy volunteers. (cluster P < 0.01,
FWE corrected).

The correlation of clinical characteristics and CBF values in some brain regions
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Background/Purpose: Large vessel vasculitis (LVV) comprises a spectrum of rare, potentially life-threatening disorders,
including giant cell arteritis (GCA) and Takayasu’s arteritis (TAK), defined by granulomatous inflammation and destruction
of the aorta and its primary branching arteries. GCA and TAK present with critical arterial stenosis, occlusion, or aneurysmal
dilatation that may result in end-organ ischemia and infarction. Concomitant LVV with SSc is exceedingly rare yet carries high
morbidity risk. Few cases describe pulmonary arterial hypertension (PAH) in these cases of overlap. In this study, we exam-
ine whether LVV is associated with the development of SSc. Then, we examine whether the presence of PAH in patients with
LVV is associated with the development of SSc and anticentromere antibodies (ACA) and anti-DNA topoisomerase I anti-
bodies (Scl-70).

Methods: This retrospective analysis utilized real-world dynamic data from TriNetX clinical research platform, representing
over 124 million patients in the Research network. We identified 62,027 patients with LVV and 124,255,508 patients without
as controls. SSc prevalence and relative risk with 95% confidence interval were assessed between groups. Among patients
with LVV, we identified 1,042 patients with PAH and 56,113 without as controls and assessed SSc, ACA, and Scl-70 prev-
alence and relative risk with 95% confidence interval. Chi-square test was used to compare SSc prevalence between
groups and significance was defined as p-value < 0.05. Participants were identified based on ICD-10-CM diagnosis codes.

Results: Demographics of LVV cohort included: mean age 76, SD 15, female 67.54%, male 28.83%, unknown gender
3.63%. Demographics of controls without LVV cohort included: mean age 46, SD 25, female 52.31%, male 45.37%,
unknown gender 2.32%.

Patients with LVV showed SSc prevalence of 564.3/10,000 patients compared to in controls 0.0.042/10,000 patients (p-
value < 0.0001). 52(0.050) of 1,042 patients with LVV and PAH had SSc compared to 194(0.003) of 56,113 in the control
group(p-value < 0.0001). Among patients with LVV and PAH, 14(0.013) had positive ACA compared to 249(0.004) in the
control group (p-value < 0.0001), while 15(0.014) had Scl-70 compared to 279(0.005) in the controls (p-value < 0.0001).
Association between LVV and SSc in patients with PAH was 14 times higher compared to patients without (RR: 14.7;
95% CI: 10.9 – 19.8), while the association between LVV and SSc-associated antibodies was 3 times higher in patients with
PAH for ACA (RR: 3; 95% CI: 1.8 – 5.2) and Scl-70 (RR: 2.9; 95% CI: 1.8 – 4.9), respectively.

Conclusion: Patients with LVV have a statistically significant association with the development of SSc. The presence of PAH
in patients with LVV has statistically significant associations with the development of SSc, ACA and Scl-70. LVV and SSc in
LVV portend worse prognosis with higher mortality risk compared to those without overlap. Prompt recognition and man-
agement of this unusual clinical overlap is crucial given the potential for life-threatening complications. Monitoring with trans-
thoracic echocardiogram for the vascular manifestation of PAH in patients with LVV may be an effective screening tool for
SSc, ACA and Scl-70.

Disclosure: B. Dinner: None; A. Abdelmaksoud: None; A. Igoe: None; T. Viggiano: None; V. Nagaraja: None.
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Autoantibody Associations with Disease Manifestations in Patients with
Early Diffuse Cutaneous Systemic Sclerosis: The Prospective Registry of
Early Systemic Sclerosis
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Table 1 – Baseline Characteristics
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Background/Purpose: Several autoantibodies have been linked to various disease manifestations of systemic sclerosis
(SSc). Anti-RNA polymerase 3 (ARA) and anti-topoisomerase-I (ATA) are both associated with diffuse cutaneous (dc)SSc.
ARA is associated with rapidly progressive skin thickening, scleroderma renal crisis (SRC), malignancy, and gastric antral
vascular ectasia (GAVE), while ATA is associated with severe, progressive interstitial lung disease (ILD). These autoantibody
associations described in the literature originated from studies of heterogenous SSc populations. Whether these associa-
tions with ARA and ATA hold true in a cohort of patients with early dcSSc is unknown. The aim of this study was to examine
the associations of ATA and ARA with SSc clinical manifestations in adults with early dcSSc.

Methods: The Prospective Registry of Early Systemic Sclerosis (PRESS) is a cohort of adults with early dcSSc with disease
duration ≤2 years from onset of the first non-Raynaud symptom. All participants met ACR/EULAR 2013 classification criteria
for SSc. Participants were recruited from 12 academic medical centers in the United States from April 2012 to July 2020.
Data were captured at enrollment and every 6 months thereafter. We used the statistical tests outlined in the Table 1 foot-
note to compare differences between groups.

Results: 233 of the 303 patients enrolled in PRESS were included in this study. Those with missing autoantibody data (n = 66)
and those positive for both ARA and ATA (n = 4) were excluded. 108were ARA+, 68were ATA+, and 57were negative for both

Table 2. Pulmonary function tests and mRSS at 12-month follow-up
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(“double negative”) (Table 1). The mean ± standard deviation (SD) age was 51 (13.6) years. Most were female (68.2%) and
White (76%). The mean ± SD disease duration was 1.2 ± 0.7 years. At baseline, the forced vital capacity percent predicted
(FVC%) was significantly lower in the ATA+ and double negative groups compared to the ARA+ group (76% vs 76.8% vs
86%, p = 0.0011). A significantly higher proportion of ATA+ patients had ILD on baseline high resolution computed tomogra-
phy scan of the chest (HRCT) compared to ARA+ patients (69.6% vs 44.3%, p=0.0029). A greater proportion of ARA+ patients
had a history of SRC at baseline compared to the ATA+ and double negative groups (14.4% vs 0% vs 1.9%, p = 0.0005). ARA
+ patients had a higher mean ± SD modified Rodnan Skin Score (mRSS) at baseline than ATA+ and double negative patients
(25.5 ± 10.2 vs 17.9 ± 11 vs 19 ± 6.9, p < 0.0001). At 12 months, there was no difference in the change in FVC between
groups. There was a greater decline in mRSS in the ARA+ group compared to the ATA+ group at 12 months (p=0.0264;
Table 2). Although a greater proportion of ARA+ patients developed GAVE, this difference was not significant (Table 3).

Conclusion: ATA+ patients had lower FVC% and a higher prevalence of ILD on baseline HRCT compared to ARA+ and double
negative patients. ARA+ patients had a higher baseline mRSS and a greater proportion had SRC. The double negative group
had lower PFT parameters and a higher prevalence of ILD compared to the ARA+ group. Organ manifestations of SSc were
present early, often at baseline. This highlights the importance of early screening for major organ involvement in dcSSc.

Disclosure: A. Agarwal: None; D. Hassan: None; S. Huang: None; F. Castelino: Boehringer-Ingelheim, 1, Mediar
Therapeutics, 1; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen,
5, Merck/MSD, 2, TeneoFour, 2; R. Domsic: AstraZeneca, 2; T. Frech: None; J. Gordon: None; F. Hant: None;
M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5; A. Shah: Arena Pharmaceuticals, 5, Kadmon,
5, Medpace LLC, 5; V. Shanmugam: None; V. Steen: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca,
2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK),
2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; E. Bernstein: AstraZeneca, 5, aTyr,
5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5.
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Table 3 – Development of SRC and GAVE at any time during follow-up
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Background/Purpose: Case-control studies have shown that systemic sclerosis (SSc) patients exhibit higher prevalence of
osteoporosis (OP) compared to subjects in the general population. The pathophysiology of low bone mineral density (BMD)
in SSc is not well understood but chronic inflammation, gastrointestinal (GI) dysfunction, and vasculopathy have been impli-
cated. Whether specific SSc features confer increased risk for OP beyond known factors (i.e. age, low BMI) and the impact
of OP on quality of life are not well reported. Therefore, we sought to investigate the association of OP with disease manifes-
tations and patient reported outcomes (PROs) in a well-characterized prospective SSc cohort.

Methods: Retrospective analysis was conducted on postmenopausal women who underwent bone densitometry (DEXA)
testing. Demographics, clinical characteristics, and PROs were compared in subjects with normal BMD, OP and osteopenia
(OPN) by t-test and chi-square analysis. Significant variables were then tested in multivariable logistic regression to assess
independent associations. Continuous outcome variables were further evaluated with linear regression.

Results: DEXA was obtained in 189 of 255 postmenopausal women (74.1%). Sociodemographic and SSc clinical features
are summarized in Table-1. The prevalence of either femur neck or lumbar spine OP and low BMD (OP or OPN) was 33%
and 84% respectively. This is significantly higher than the average age-adjusted prevalences reported for US women aged
50 and over (19.6% and 51.5%). In univariate analysis, OP was significantly associated with socio-demographic variables
(older age, lower BMI, lower education level, lack of full-time employment, disability), disease manifestations (longer disease
duration, GI involvement, use of antacid medications) and PROs (worse HAQ-20 disability scale, PROMIS-10, PROMIS-29,
UCLA SCTC GIT 2.0) (Table-2). There was no significant association with cardiopulmonary involvement, vascular manifesta-
tions or autoantibodies. After adjusting for multiple variables, older age (OR 1.06, 95%CI 1.03,1.10), lower BMI (OR 0.85,
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95%CI 0.78-0.94), disability (OR 4.10, 95%CI 1.88-8.93), longer disease duration (OR 1.05, 95%CI 1.01, 1.09), antacids
use (OR 3.12, 95%CI 1.05-9.29) remained independently associated with OP (Figure-1). Low femoral neck or total hip
BMD and higher FRAX scores for major OP fractures were significantly associated with older age, lower BMI and disability.
Lower PROMIS-10 (p=0.035) and higher HAQ-20 (p=0.01) scores, indicative of greater physical and psychological impair-
ment, were also independently associated with OP in SSc patients. Higher GIT scores, particularly in the acid-reflux domain,
were also associated with OP (p=0.038).

Conclusion: In patients with SSc, OP is significantly associated with lower socioeconomic factors, impaired quality of life
and worse PROs. Disability, physical impairment, and widespread use of antacids may contribute to higher prevalence of
OP, highlighting potential avenues for intervention, including judicious management of acid-reflux and prompt referral to
physical therapy. Screening for OP should be implemented assertively at the time of menopause or earlier in every SSc
patient.

Figure 1
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Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a severe autoimmune connective-tissue disease characterized by vas-
culopathy, immune activation, and subsequent fibrosis of skin, lungs, heart, kidney or gastrointestinal tract, with a poor
prognosis. SSc burden on both quality of life and neuropsychological functions is well recognized.

Chronic and life-threatening illnesses are major stress factors, recognized by the American Psychiatric Association in the
Diagnostic and Statistical Manual of Mental Disorders-IV as being at risk of triggering posttraumatic stress disorder (PTSD).

The particularity of traumatic events in chronic illnesses is that they can be multiple, persistent over time and repeated. A
number of situations have been identified as traumatic by patients, notably the diagnosis announcement. If left untreated,
PTSD in chronic illnesses can lead to severe and prolonged symptoms, with psychiatric and addictive comorbidities, chronic
pain, asthenia, impaired quality of life and immune function, poorer compliance with treatment, increased need for care and
higher overall morbidity and mortality. To the best of our knowledge PTSD has never been studied in SSc.

The objectives of our study were to determine the incidence of PTSD secondary to the diagnosis announcement of SSc and
its determinants.

Methods: We prospectively included all consecutive SSc adult (≥18 years) patients from the Systemic Scleroderma Tou-
louse Cohort who came for their annual check-up at Toulouse University Hospital from 10/01/2017 to 12/31/2021. PTSD
was defined by the Posttraumatic Stress Disorder Checklist for DSM-V with a threshold score ≥ 32.

We compared SSc-patients characteristics’ with and without PTSD.

Univariable and multivariable logistic regression models were used to determine baseline variables associated with PTSD.

Results: One hundred and eleven patients were included, 28 (25%) with diffuse cutaneous SSc, 86 (78%) were female with
a median age of 62 [IQR 1-3: 53-68] years and a median follow-up of 9 [5-15] years. Thirty three (31%) had an interstitial lung
disease, 12 (11%) a cardiac involvement, and 3 (3%) pulmonary arterial hypertension (PAH). Fifty (45%) SSc patients were
on immunosuppressants, 13 (12%) had an autologous hematopoietic stem cells transplantation and one a heart transplant.
Fifteen (14%) SSc patient of our cohort had PTSD. Factors associated with PTSD were PAH (OR 0.08; p=0.05), greater
impairment of sHAQ (OR 0.22; p=0.01), greater peri-traumatic distress and dissociation (OR 0.04; p=0.01) and more
anxiety-depressive disorders (OR 0.14; p=0.02).
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Conclusion: Even after a median follow-up of 9 [5-15] years 14% SSc patient of our cohort still had PTSD, significantly asso-
ciated with anxiety-depressive disorders and, peri-traumatic distress and peri-traumatic dissociation, which are two impor-
tant peri-traumatic risk factors for PTSD. Screening for and management of PTSD following the announcement of SSc by a
multidisciplinary team could help improve quality of life, psychiatric comorbidities, pain and asthenia, as well as promoting
the management of SSc by improving patients’ adherence to their care.

Disclosure: C. Zander: None; S. De Almeida Chaves: None; E. Bories: None; M. MICHAUD Martin: None;
G. Prevot: None; A. Yrondi: None; G. Pugnet: None.
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Prevalence and Risk Factors of Lower Extremities Arterial Disease in
Systemic Sclerosis: Preliminary Data from a Single Centre
Multidisciplinary Study

Maria-Grazia Lazzaroni1, Paolo Baggi2, Liala Moschetti1, Eleonora Pedretti3, Elda Piovani1, Claudia Barison1, Emma
Manzoni4, Franco Franceschini1, Stefano Bonardelli2 and Paolo Airò1, 1Scleroderma Unit, Rheumatology and Clinical
Immunology Unit, ERN ReCONNET, ASST Spedali Civili, Brescia, Italy, Brescia, Italy, 2Vascular Surgery Unit, ASST Spedali
Civili of Brescia, University of Brescia, Italy, Brescia, Italy, 3Scleroderma Unit, Rheumatology Unit, ERN ReCONNET, ASST
Spedali Civili and University of Brescia; Italy, Brescia, Italy, 4University of Brescia, Brescia, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Microvascular changes represent a key step of pathogenic process in Systemic Sclerosis (SSc).
However, SSc has been demonstrated to carry an increased risk of cardiovascular diseases (HR 3.59), including peripheral
artery disease1. Noteworthy, lower extremities arterial disease (LEAD) has been reported with increased frequency in
patients with specific risk factors2 (digital ulcers, smoking, pulmonary arterial hypertension, corticosteroids) and also showed
peculiar features on angiography in a small case series3.

Our aim was the estimation of LEAD prevalence in: (i) a cross-sectional analysis of our SSc cohort; (ii) at-risk SSc patients.

Methods: Consecutive SSc patients (ACR/EULAR 2016 criteria) attending our Centre for scheduled visits (October
2022-March 2024) were included. Patients without known LEAD and presenting ≥1 risk factor (PAH, digital ulcers, smoking
current or stopped < =3 years, chronic steroids exposure PDN >=5 mg/day), were referred for lower extremities arterial
Doppler ultrasonography (DUS) performed by an expert vascular surgeon. LEAD was classified according to Leriche-
Fontaine stages.

Results: Among 302 SSc patients evaluated in the indicated period (93% females, 85% limited cutaneous involvement,
51% anti-centromere+), 20 (6.6%) were previously diagnosed with LEAD, requiring revascularization interventions in
9 (45%) and amputations in 5 (25%). As compared to the remaining 282, they had higher age at onset and disease duration,
higher rate of digital ulcers, PAH, comorbidities including major cardiovascular event (MACE) and more frequently received
vasoactive treatments and steroids (Table 1).
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At least 1 LEAD risk factor was identified in 174/276 (63%) patients without known LEAD (Figure 1). Among them, 87/174
received DUS, with detection of LEAD in 24 (28%), classified as 20 stage I, 3 stage II and 1 stage III and characterized by dis-
tal arteries occlusion 20/24 patients.

Anti-platelet/anti-coagulant therapy was already ongoing in 17/24, while in the remaining 7 low dose aspirin was added. One
patient with stage III was referred to angiographic study and underwent revascularization.

The comparison of patients with and without LEAD is shown in Table 2; multivariable logistic regression model confirmed
lower %pDLCO (OR 6.25, 95%CI 1.84-21.2; p:003) and cardiac involvement (OR 4.43; 95% CI 1.20-16.3; p:0.024) as fac-
tors independently associated with LEAD, while smoking (ever) and age were not.

Conclusion: In the cross-sectional analysis of our SSc cohort, 6.6% had previous LEAD diagnosis, with 3% requiring a sur-
gical procedure. Preliminary data on screening of at-risk patients showed LEAD at DUS in nearly one third, mostly
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asymptomatic, but with a specific pattern of distal arteries occlusion, without a strong association with traditional cardiovas-
cular risk factors. Multidisciplinary discussion with a dedicated vascular surgeon is crucial to improve diagnosis and man-
agement of these patients.

REFERENCES. 1 Conrad N, Lancet 202;2 2 Yeo J, Nat Sci Rep 2022;3 Bertolino JSRD 2020

AKNOWLEDGEMENTS. The Authors thanks GILS (Gruppo Italiano Lotta Sclerodermia) for substantially supporting this
project

Disclosure: M. Lazzaroni: None; P. Baggi: None; L. Moschetti: None; E. Pedretti: None; E. Piovani: None;
C. Barison: None; E. Manzoni: None; F. Franceschini: None; S. Bonardelli: None; P. Airò: None.
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Abstract Number: 1566

Comparative Analysis of Clinical Features and Outcomes in Late Onset
vs. Early Onset Scleroderma Renal Crisis - A Multicenter Study

Sumbal Wajid1, Lee Shapiro2, Virginia Steen3, Robyn Domsic4, Paul J. Feustel5 and Swati Mehta6, 1Albany Medical
Center, Albany, NY, 2Division of Rheumatology, Department of Medicine, Albany Medical Center, Albany, NY,
3Georgetown University School of Medicine, Washington, DC, 4Division of Rheumatology and Clinical Immunology,
University of Pittsburgh School of Medicine, Pittsburgh, PA, 5Department of Neuroscience and Experimental
Therapeutics, Albany Medical Center, Albany, NY, 6Division of Nephrology, Department of Medicine, Albany Medical
Center, Albany, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma renal crisis (SRC) is a life-threatening complication of systemic sclerosis (SSc), histor-
ically described to occur within the first 5 years of SSc diagnosis. However, it has been observed by clinicians to occur
beyond 5 years. The characteristics of the population with late onset SRC have not been studied. In this analysis, we aim
to describe the prevalence, clinical features and outcomes of late onset SRC and compare them to early onset SRC.

Methods: This retrospective study included patients diagnosed with SRC between 1995 to 2018 at three university-
affiliated hospitals. Late onset SRC was defined as SRC occurring 5 years after the initial SSc symptoms. After obtaining
IRB approval, data was extracted that included demographics, SRC onset, clinical characteristics, laboratory data, and out-
comes (hemodialysis and mortality).

Continuous data were expressed as mean ± standard deviation or median (interquartile range), while categorical as frequen-
cies and percentages. Differences were analyzed via Pearson’s chi-square or Fisher’s exact test. Statistical significance was
set at p < 0.05, analyzed using Minitab (v19) and R (4.3.0).

Results: A total of 223 SRC patients were identified, with 169 (75.8%) classified as early onset and 54 (24.2%) as late onset.
Early onset SRC typically developed within the first year of SSc symptoms, while late onset had a mean SRC onset at
12.2 years after SSc symptoms.

No significant differences were found in age and race between the two groups; however, interestingly male predominance
was observed in late onset SRC as compared to early onset SRC (59% vs 9%; p < 0.001). There were no differences in
comorbidities except preceding hypertension which was more prevalent in early onset (11%) compared to late onset (2%)
with p = 0.05. Steroid exposure was more common in late onset SRC (56%) compared to early onset (29%) with p =
0.04, as were overlap syndromes (64% vs 32%; p = 0.03). Cardiac involvement (38% vs 14%) was more common in early
group compared to late onset (p = 0.01). No significant differences were found in other organ manifestations of SSc
(Table 1).

There was no significant difference in autoantibodies between early and late onset SRC (Table 2).

No significant differences were observed between the two groups in renal outcomes, including the need for hemodialysis at
SRC diagnosis and one-year, as well as long term outcomes indicated by 1 year and 5 year mortality rates (table 3).
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Conclusion: 24% of our 223 SRC patients had late onset of SRC, a median of 10 years after the onset of disease. Males
were significantly more likely to have late onset compared to early onset, however, otherwise patients with late onset had
similar outcomes in terms of hemodialysis requirement and mortality as the early onset patients. Our findings reveal

Table 1: Demographics, comorbidities, risk factors and clinical characteristics. (Y: years, SD: standard deviation, iQR: interquartile range, CKD:
chronic kidney disease III or above, ILD: Interstitial Lung Disease, PAH: Pulmonary Arterial Hypertension, overlap syndrome: Scleroderma with
Sjogren’s syndrome, Polymyositis, lupus, Rheumatoid arthritis, *: missing data)

Table 2: Serologies in early and late onset Scleroderma Renal Crisis. (abbreviations: RNP: ribonucleoprotein, *: Missing data)
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comparable clinical characteristics and outcomes between early and late onset SRC, underlying the importance of recogniz-
ing SRC regardless of disease duration to optimize outcomes.

Disclosure: S. Wajid: None; L. Shapiro: None; V. Steen: None; R. Domsic: AstraZeneca, 2; P. Feustel: None;
S. Mehta: None.
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Systemic Sclerosis Is Associated with Sub-Clinical Abnormalities in
Myocardial Energetics, Perfusion and Increased Fibrosis
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Tomoaia1, Thomas Anderton2, May Lwin2, Christel Kamani2, Amrit Chowdhary2, Henry Procter1, Sharmaine
Thirunavukarasu1, Sindhoora Kotha2, Marilena Giannoudi2, Eylem Levelt2, Sven Plein1, Francesco Delgado6 and Lesley-
Anne Bissell7, 1Multidisciplinary Cardiovascular Research Centre and Biomedical Imaging Science Department,
University of Leeds, Leeds, United Kingdom., Leeds, England, United Kingdom, 2Multidisciplinary Cardiovascular
Research Centre and Biomedical Imaging Science Department, University of Leeds, Leeds, United Kingdom., Leeds,
United Kingdom, 31. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds
Biomedical Research Centre, United Kingdom, Leeds, United Kingdom, 41. Leeds Institute of Rheumatic and
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
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Background/Purpose: Primary cardiac involvement in systemic sclerosis (SSc) is heterogenous, poorly defined and asso-
ciated with significant cardiac morbidity and mortality. The underlying mechanism is not well understood but may include the
impact of coronary microvascular dysfunction and myocardial inflammation. Myocardial cellular metabolic alterations in SSc
are yet to be established. Using 31 Phosphorous magnetic resonance spectroscopy (31 P MRS) and cardiovascular mag-
netic resonance (CMR), we aimed to establish if myocardial energetics, measured as phosphocreatine (PCr) /ATP ratio
and quantitative myocardial perfusion were reduced in individuals with SSc compared to healthy volunteers (HV).

Methods: A total of 34 age and sex matched participants were recruited (24 SSc, 10 HV). All subjects underwent 31 P MRS
and comprehensive CMR protocol including volumetric analysis, quantitative myocardial perfusion and T1 mapping. The

Table 3: Outcomes in Early and Late onset Scleroderma Renal Crisis. (*: missing data)
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European Scleroderma Trials and Research group (EUSTAR) activity index of ≥2.5 defined active SSc. Abnormal myocardial
energetics was defined as PCr/ATP ratio (< 2).

Results: Table-1 shows clinical and CMR / 31 P MRS data. Left ventricular volume, bi-ventricular systolic function and left
atrial function were similar in all groups. NT-Pro BNP and myocardial extra cellular volume (ECV) were increased in SSc,
whilst both PCr/ATP and myocardial perfusion reserve (MPR) were significantly reduced in SSc compared with controls.

Presence of active digital ulcers correlated with reduced right ventricular ejection fraction (RVEF) (R = -0.537, P = 0.01),
whilst global left ventricular longitudinal strain (GLS) correlated positively with PCr/ATP (R = 0.423, P = 0.04). The disease
activity index did not correlate with either NT-pro BNP (P=0.79), PCr/ATP (P=0.35) or MPR (P =0.6). Active SSc had signif-
icantly lower RVEF than inactive SSc although it remained within the normal range. Presence of active digital ulcers corre-
lated with reduced RVEF (R -0.537, P 0.0055), whilst GLS correlated positively with PCr/ATP (R 0.423, P = 0.04).

SSc patients with abnormal PCr/ATP were more likely to have interstitial lung disease (ILD) (42% vs 20%, p=0.29), less likely
to a history of digital ulcers (33% vs 80%, p=0.03), and have reduced GLS (p=0.03).

Table 1: Clinical, CMR and 31 P MRS findings Values are mean ±standard deviations or percentages. BMI, body mass index; BP, blood pressure;
DU, digital ulceration; ILD, interstitial lung disease; PAH, pulmonary arterial hypertension; MMF, patients on mycophenolate; NT-Pro BNP,
N-terminal pro b-type natriuretic peptide; SCL-70, topoisomerase I antibody; DAVIX index, digital artery volume index on MRI; BSA indicates body
surface area; LV, Left ventricle; RV, right ventricle; LA, left atrium; LA EF, left atrial ejection fraction; LGE, late gadolinium enhancement; PCr, phos-
phocreatine; ATP, adenosine tri-phosphate; MBF, myocardial blood flow; MPR, myocardial perfusion reserve.

Figure 1: Representative spectra showing phosphocreatine (PCr) to ATP ratio in a healthy control (A) versus systemic sclerosis (B).
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Conclusion: In addition to validating our previous observations of reduced perfusion and increased myocardial fibrosis in
SSc, we have demonstrated for the first-time significant reductions in myocardial energetics in patients with SSc. There
was no difference in perfusion and energetics between active and inactive SSc but there were clinical differences in patients
with abnormal energetics that need further validation. These findings provide further valuable insight into the pathogenesis of
primary myocardial disease in SSc.

Disclosure: C. Soo: None; N. Jex: None; S. Di Donato: None; L. Thornton: None; V. Kakkar: None; R. Bixio: None;
R. Tomoaia: None; T. Anderton: None; M. Lwin: None; C. Kamani: None; A. Chowdhary: None; H. Procter: None;
S. Thirunavukarasu: None; S. Kotha: None;M. Giannoudi: None; E. Levelt: None; S. Plein: None; F. Delgado: None;
L. Bissell: AbbVie, 6, Alfasigma, 6, Galapagos, 6, UCB, 6.
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Distribution of Proteinuria in Scleroderma Renal Crisis: A Multi-
Center Study

Arifa Javed1, Lilit Grigoryan2, Alex Luta3, Sumbal Wajid2, Lee Shapiro4, Virginia Steen5 and Swati Mehta6, 1Albany
Medical Center, Rensselaer, NY, 2Albany Medical Center, Albany, NY, 3MedStar Georgetown University Hospital,
Rockville, MD, 4Albany Medical College, Stillwater, NY, 5Georgetown University School of Medicine, Washington, DC,
6Division of Nephrology, Department of Medicine, Albany Medical Center, Albany, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma renal crisis (SRC) is a rare but life-threatening complication of systemic sclerosis (SSc),
characterized by malignant hypertension and acute kidney injury (AKI). Proteinuria when present at the time of SRC is usually
observed to be mild and less than 2 grams/day. However, there is a paucity of data examining the distribution of proteinuria

Figure 2. Representative single mid ventricular short axis slices acquired during adenosine stress perfusion imaging. (A) shows a healthy volunteer
with normal stress myocardial blood flow. (B) an individual with systemic sclerosis with reduced perfusion.
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in SRC. In this analysis, we aim to examine the distribution of proteinuria in patients at the time of SRC and look at the cor-
relation of proteinuria with creatinine.

Methods: We retrospectively obtained data from two centers: Albany Medical Center and Medstar Georgetown University
Hospital, of patients with proteinuria during SRC between 2004-2018. Proteinuria was defined as spot urine protein-
to-creatinine ratio (UPCR) equal to or exceeding 0.3 mg/mg. The spot UPCR roughly correlates to the 24-hour protein
excretion (g/day/1.73 m2). Histogram and scattered plot were obtained showing distribution of proteinuria and correlation
with renal function respectively.

Results: A total of 60 patients with SRC were included from the two centers. 19/60 patients had spot UPCR ratio that was
checked at the time of SRC diagnosis and of these, all had proteinuria as defined above. 74% (14/19) of the cohort had
UPCR < 2 mg/mg while 26% (5/19) had > 2 mg/mg (Fig 1). The median UPCR in the cohort was 1.2 mg/mg. There was
no correlation between proteinuria and creatinine (Fig 2).
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Mean age was 52 years and 89% (17/19) were females. The majority of the cohort (58 %,11/19) was Caucasian. The mean
duration of SSc was 3 years. None of these patients had alternate causes of proteinuria such as diabetes mellitus (DM). Pul-
monary involvement was most commonly observed. 53% (9/17) patients had positive anti-RNA polymerase III (Table 1). All
the patients were managed with angiotensin converting enzyme inhibitor (ACE inhibitor). One-third of patients required
hemodialysis at the time of diagnosis of SRC. 26% (5/18) remained dialysis-dependent at the end of 1 year.

Conclusion: Proteinuria is common in SRC. While most data suggest that proteinuria < 2 grams is commonly seen in SRC,
our analysis indicates that levels exceeding 2 grams can also occur. However, this finding is limited by the small sample size
and selection bias of those patients for whom UPCR was checked. Further, there was absence of 24-hour urine protein col-
lections to corroborate the data. A future study would be helpful to further investigate this.

Disclosure: A. Javed: None; L. Grigoryan: None; A. Luta: None; S. Wajid: None; L. Shapiro: None; V. Steen: None;
S. Mehta: None.
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Abstract Number: 1569

Scleroderma Renal Crisis – Different Phenotypes and Patient Trajectories

Katya Dolnikov1, Kochava Toledano1, Marius Braun2, Doron Markovits1, Sami Giryes1, Yonit Tavor1, Alexandra Balbir-
Gurman3 and Yolanda Braun Moscovici1, 1Rheumatology Institute, Rambam Health Care Campus, Rappaport Faculty
of Medicine, Technion-Israeli Institute of Technology, HAIFA, Israel, 2Liver Insitute, Beilinson Hospital, Petach Tikva,
Petach Tikva, Israel, 3Rheumatology Institute, Rambam Health Care Campus and The Rappaport Faculty of jMedicine,
Technion, Haifa, Israel

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma renal crisis (SRC) is a life-threatening complication that occurs in a minority of patients,
particularly those with diffuse cutaneous systemic sclerosis ( SSc). The hallmark features of SRC include malignant hyperten-
sion and acute renal failure. SRC is associated with high mortality rates within the first year. Risk factors for SRC include dif-
fuse skin involvement, especially if it progresses rapidly. Early intervention with ACE inhibitors has significantly improved
outcomes. The role of immunosuppression in managing SRC is unclear.

Our aims were to review the clinical characteristics of SRC pts, the immunosuppressive regimens and to identify the patient
trajectories and determine associations between the immune therapy and clinical course.

Methods: Review of a prospectively maintained database of 460 SSC patients. Descriptive statistics.

Results: Nineteen pts were diagnosed with renal crisis according to criteria, between 2003 and 2023. All patients were
treated with ACEI. One recently diagnosed SSc patient with SRC was not included in the statistics due to short-term
follow-up. Three different patient trajectories can be described:

Group A: Five patients with a fulminant course that died within 1 (0-4) months from the onset of the renal injury (4 males,
median (IQR) age 46(20-75), time from diagnosis of SSc to diagnosis of SCR (TDRC) 24 months (12-84), mRSS
22(14-45)). Four of them received intensive immunomodulatory treatment (for severe skin, lung and/or muscular involve-
ment), without significant clinical improvement.

Group B: Four patients that survived the initial insult but died within 4 years due to sepsis or SCD (2 females, median (IQR)
age 67.5 (31-79), TDRC 15(2-96) months). The 2 female patients had limited SSc pattern and were on dialysis, without renal
recovery, none of them received immunomodulatory treatment. The 2 male patients had severe diffuse SSc with lung and
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cardiac involvement, received rituximab+/-cellcept, one of them discontinued dialysis after 14 months due to renal recovery,
the other one had a minor and transient renal failure.

Groups C: Nine long-term survivors, that recovered renal function and continued to receive long-term immunotherapy
(6 females, median (IQR) age 45 (33-65), TDCR 10 (2-192) months, mRSS 8.5 (6-31). Three of the female patients had lim-
ited SSc pattern and SRC was the 1st presentation of disease.

Three male patients with poor prognostic features that were treated with rituximab had an unusual benign course of SRC.

Remarkably 3 pts developed SRC more than 6 years after a diagnosis of diffuse SSC, one in each group, in 2 of them it
occurred after discontinuation of immunomodulatory treatment.

Conclusion: Awareness to renal crisis should not wane after 5 years. Different patient trajectories may occur. The mortality
rate at 6 months, in our cohort was 25%. The survival at 3 years (among the survivors of the initial insult) was 92%. Up to
15% of renal crisis cases may appear after more than 6 years, particularly in patients with high morbidity. The immunomod-
ulatory treatment might have a beneficent impact on survival.

Disclosure: K. Dolnikov: None; K. Toledano: None;M. Braun: None;D. Markovits: None; S. Giryes: None; Y. Tavor:
None; A. Balbir-Gurman: None; Y. Braun Moscovici: None.
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Abstract Number: 1570

Deconvolution of the Lipidomic Signature of Very Early Diagnosis of
Systemic Sclerosis (VEDOSS) and Established Disease: Lipid Biomarker
Features That Predict Disease Progression in Skin and Lung

Sunhwa Kim1, Yingtao Bi2, Vishal Kakkar3, Rebecca Ross4 and Francesco Del Galdo3, 1AbbVie, South San Francisco, CA,
2Abbvie, Worcester, MA, 3University of Leeds, Leeds, United Kingdom, 4Medicine and Health, University of Leeds, Leeds,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a heterogeneous autoimmune disease with variable clinical presenta-
tions and progression rates. Accurate patient stratification is crucial for optimizing treatment strategies. In this study, we per-
formed a comprehensive lipidomic analysis of SSc sera across clinical subsets to characterize lipid signatures associated
with distinct disease manifestations and predictive of disease progression.

Methods: We compared the global lipidomic profiles measured by LC-MS and LC-MS/MS technologies within serological
samples from 33 VEDOSS, 47 diffuse cutaneous SSc (DcSSc), and 22 limited cutaneous SSc (LcSSc) collected through
the observational study STRIKE (Stratification for Risk of Progression in Systemic Sclerosis). All lipid features corresponding
to each clinical subset of SSc were identified using LipidScreener 1.0.0 (Nova Medical Testing Inc.) and classified according
to a three-tier identification method based on MS/MS match score. The univariate association of lipids with disease sub-
types was assessed using linear models adjusted by age, sex, and race. The multivariate machine learning models were built
to predict modified Rodnan skin score (mRSS) progression and forced vital capacity (FVC) decline rate using glmnet and the
performance of the final models was evaluated using nested cross-validation.

Results:We identified a total of 2785 distinct lipid features. Among these, 281 were significantly dysregulated in progressing
DcSSc, 222 in stable DcSSc, and 205 in LcSSc as compared to VEDOSS (nominal p-value < 0.05). Additionally, we identi-
fied 68 most important lipids to differentiate disease subtypes. Phosphatidylserine (PS) O-45:0 was the most significantly
elevated lipid in both progressing and stable DcSSc compared to VEDOSS. Notably, PS O-45:0 showed a weak positive
correlation with baseline mRSS (r=0.2759). Additionally, glycerophospholipids 40:6, lysophosphatidic acid (LPA) O-27:5,
and LPA 27:0 demonstrated weak correlations with baseline FVC (r=0.2876, r=-0.2583, and r=-0.2482, respectively).
Machine learning-based multivariate analysis identified two serum lipid signatures which showed strong predictive accuracy
for mRSS and FVC worsening compared to each biomarker used alone. A 42-lipid-based signature including diacylglycerol
67:9 and lysophosphatidylglycerol O-30:0 predicted mRSS progression with an AUC=0.7521, and a 29-lipid-based signa-
ture including trimethyl-homoserine 22:6 predicted FVC decline with an AUC=0.7828.

Conclusion: Lipidomic profiling revealed unique signatures associated with different SSc clinical subsets and identified spe-
cific lipids correlated with key clinical parameters. The identification of lipids predictive of disease progression underscored
their potential utility in risk stratification and personalized treatment approaches. However, it is important to note that while
our results are promising, further validation studies in an independent cohort are necessary to confirm the reliability and
robustness of these lipid biomarkers, and clinical follow up analysis for identifying those VEDOSS lipid signatures linked with
progression to SSc.
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Disclosure: S. Kim: AbbVie/Abbott, 3; Y. Bi: AbbVie/Abbott, 3; V. Kakkar: None; R. Ross: Deepcure, 5; F. Del Galdo:
AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoS-
mithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 1571

Growth Differentiation Factor 15 Is a Serum Biomarker and Pathogenic
Factor of Progressive Fibrosis in Systemic Sclerosis

Vishal Kakkar1, Sunhwa Kim2, Yingtao Bi3, Christopher Wasson1, Stefano Di Donato4, Rebecca Ross5, Marco Di Battista6,
Enrico De Lorenzis7, Thierry Sornasse2 and Francesco Del Galdo1, 1University of Leeds, Leeds, United Kingdom,
2AbbVie, South San Francisco, CA, 3Abbvie, Worcester, MA, 4Leeds Institute of Rheumatic and Musculoskeletal Medicine,
Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom, 5Medicine and Health, University of Leeds, Leeds,
United Kingdom, 6Leeds Institute of Rheumatic and Musculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK, Pisa,
United Kingdom, 7Catholic University of the Sacred Heart, Roma, Rome, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In systemic sclerosis (SSc), interstitial lung disease (ILD) remains the leading cause of mortality. A
decline in forced vital capacity (FVC) is considered a key measure of profibrotic activity in SSc. We adopted the rate of
FVC decline as an endpoint to analyse a retrospective longitudinal cohort with available serum samples to identify soluble
markers associated with FVC decline over time.

Methods: Serum samples with matched FVC results (+- 3 months) were analysed employing the Olink-1536 panel to iden-
tify prognostic biomarkers (pBMs). Longitudinal analysis of clinical outcome was implemented to identify patients with a
monthly rate of FVC% predicted deterioration of over 0.5% (rapid progressors [rP]). Random Forest analysis (RFA) was
employed to identify and rank pBMs that best separated the two groups (rP vs non-rP). Logistic regression and standard
ROC analysis were built to determine the predictive value of the pBMs, with identification of the highly significant ones using
backward elimination.

All predictors were assessed with univariate logistic regression models, and then a multivariate model was built using only
significant predictors to assess for independence. Literature analysis of highest ranked pBMs was performed to prioritise
proteins for functional studies. Expression levels of epithelial to mesenchymal transition (EMT) markers were measured in
the A549 lung epithelial cell (LEC) line treated with human recombinant proteins and relevant drug inhibitors.

Results: 100 patients were enrolled (33 VEDOSS, 21 LcSSc, 46 DcSSc) and 20 patients (20%) met the progression criteria
(3 VEDOSS, 2 LcSSc and 15 DcSSc). Anti-centromere antibody, Scl70, ILD, immunosuppressants and baseline FVC%
were significantly associated with lung progression at univariate logistic regression analysis. RFA of the proteomic dataset
prioritised 18 pBMs as the best predictors of progression independent of disease subset or duration. Backward elimination
identified a model using 4 pBMs (GDF15, SFTPA2, CR2, ACAA1) carrying a very strong statistical significance (AUC of
0.848). GDF15 is a stress-responsive cytokine with previous studies showing increased levels in SSc. GDF15 levels were
indeed increased in rP vs non-rP (NPX mean 0.85 [-0.02, 1.73] vs -0.12 [-0.66, 0.41] p = < 0.001). GDF15 remained asso-
ciated with progression in multivariate analysis independently of the clinical features found to be predictive in the univariate
analysis (OR: 4.03, 95% CI:1.63-11.5, P = 0.004). In vitro experiments indicated that GDF15 was able to induce an EMT
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response in A549 cells at the RNA and protein levels in a dose dependent manner (3.7- and 3.1-fold increase at RNA level
and 2.2- and 1.9-fold increase at protein level was seen with vimentin and N-cadherin). GDF15 EMT effects were not asso-
ciated with SMAD3 phosphorylation, and they were independent of canonical TGF-b signalling.

Conclusion: GDF15 is a pBM of progressive fibrosis in SSc independently of clinical features. GDF15 can act directly on
LEC’s contributing to EMT independently of TGF-b and as such may be directly implicated in the pathogenesis of progres-
sive fibrotic ILD. Replication in an independent cohort will be crucial to verify the clinical value of our findings.

Disclosure: V. Kakkar: None; S. Kim: AbbVie/Abbott, 3; Y. Bi: AbbVie/Abbott, 3; C. Wasson: None; S. Di Donato:
None; R. Ross: Deepcure, 5; M. Di Battista: None; E. De Lorenzis: None; T. Sornasse: AbbVie/Abbott, 3; F. Del
Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure,
2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 1572

Associations Between the Gut Microbiota, Ultra-Processed Food Intake,
and Gastrointestinal Tract Symptoms in Patients with Systemic Sclerosis

Ju Young Lee1, Swapna Joshi2, Arissa Young3, Jen Labus2, Zsuzsanna McMahan4, Ezinne Aja2, Jonathan Jacobs2 and
Elizabeth Volkmann5, 1David Geffen School of Medicine, UCLA, Los Angeles, CA, 2UCLA, Los Angeles, 3UCLA, Los Angeles,
CA, 4UTHealth Houston Division of Rheumatology, Houston, TX, 5University of California, Department of Medicine, Los
Angeles, CA, USA, Los Angeles

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Alterations in the gastrointestinal (GI) microbiome (i.e., dysbiosis) are a feature of systemic sclerosis
(SSc) [1]. Diet is a known modifier of the GI microbiome, and ultra-processed food (UPF) consumption, specifically, has been
associated with adverse changes in GI microbial composition [2]. This study aimed to determine whether UPF consumption
affects the GI microbiota and symptoms in patients with SSc.

Methods: Adult SSc patients provided stool samples and completed both the Diet History Questionnaire II (DHQ-2) and the
UCLA Scleroderma Clinical Trial Consortium Gastrointestinal Tract Instrument (GIT 2.0). Shotgun metagenomics were per-
formed using the Illumina NovaSeq 6000 with a target depth of 20 million 150x2 sequences per sample. Shotgun reads
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were inputted into MetaPh1An2 for taxonomic identification of species for compositional analysis, and samples were filtered
to retain species with at least 25% non-zero counts. UPF items (N=54) on the DHQ-2 were identified using the NOVA scale
of food classification [3]. UPF intake was calculated as a continuous variable by gram-per-week consumption according to
patient reported frequency. General linear models were created to identify differentially abundant species based on UPF
consumption and to evaluate the relationship between UPF consumption and GI symptoms as measured by the GIT 2.0.
These models adjusted for body mass index (BMI), current proton pump inhibitor (PPI) use, current probiotic use, current
or prior immunomodulatory therapy, and presence of small intestinal bacterial overgrowth (SIBO). The False Discovery Rate
(FDR) was used to correct for multiple hypothesis testing.

Results:Of the 65 total SSc patients included, 59 were female (90.7%). The mean age was 53.25 years (SD=12.84), and the
mean BMI was 25.7 (SD=4.88). The median UPF consumption was 2394.5 grams/week with a range of 174.5-46978.2
grams/week. Among 257 species analyzed, the abundance of 10 bacterial species was significantly altered based on UPF
consumption in study participants. After adjusting for the aforementioned covariates, 5 bacterial species were significantly
associated with UPF consumption [Table 1], including Limosilactobacillus fermentum (Std-beta 0.32; p< 0.01) [Figure 1A]
and Faecalicatena fissicatena (Std-beta -0.35; p< 0.01) [Figure 1B]. Increased UPF intake was significantly associated with
GI symptoms in the multivariable model (Std-beta 0.34; p< 0.01) [Figure 2].

Conclusion: SSc patients reporting a higher UPF consumption demonstrated alterations in GI microbial composition as well
as increased GI symptoms, even after adjusting for factors known to affect the microbiota of patients with SSc. Future stud-
ies are needed to determine whether interventions aimed at lowering UPF consumption may improve GI outcomes for
patients with SSc.

Figure 1. Relationship between (A) Limosilactobacillus fermentum species abundance, (B) Faecalicatena fissicatena species abundance (y-axis)
and UPF consumption (x-axis, grams/week) based on generalized linear model estimates, adjusting for BMI, PPI use, probiotic use, immunomod-
ulatory use, and presence of SIBO.

Figure 2. Relationship between predicted GIT 2.0 score (y-axis) and UPF consumption (x-axis, grams/week) based on generalized linear model
estimates, adjusting for BMI, PPI use, probiotic use, immunomodulatory use, and presence of SIBO.
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E. Aja: None; J. Jacobs: None; E. Volkmann: AbbVie, 2, Boehringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon,
5, Prometheus, 5.

Abstract Number: 1573

Early Scleroderma with Non-Raynaud’s Symptoms Prior to Raynaud’s
Onset Is Associated with Rapid Progression to Diffuse Skin Disease and
Joint Contractures
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7Vanderbilt University Medical Center, Nashville, TN, 8Division of Rheumatology, Weill Cornell Medical College, New
York, NY, 9Medical University of South Carolina, Charleston, SC, 10Johns Hopkins University, Division of Rheumatology,
Baltimore, MD, Ellicott City, MD, 11University of Michigan, Ann Arbor, MI, 12Hospital for Special Surgery, New York, NY,
13University of Utah, Cottonwood Heights, UT, 14Columbia University, New York, NY, 15Mayo Clinic, Rochester, MN,
Rochester, MN, 16University of Minnesota, Minneapolis, MN, 17Northwestern Memorial Hospital, Chicago, IL,
18Northwestern University, Chicago, IL, 19University of Pennsylvania, Philadelphia, PA, 20Division of Rheumatology, Johns
Hopkins University, Ellicott City, MD, 21Duke University, Durham, NC, 22Office of Autoimmune Disease Research, Office
of Research on Women’s Health, National Institutes of Health, Great Falls, VA, 23Georgetown University School of
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Raynaud’s phenomenon (RP) is often the initial clinical manifestation of systemic sclerosis (SSc). RP
alerts clinicians to the possibility of an autoimmune rheumatic disease, prompting examination for cutaneous and musculo-
skeletal signs and antinuclear antibodies (ANA). However, some SSc patients develop other manifestations, particularly puffy
hands, prior to the onset of RP, which can make early SSc more challenging to recognize. In order to help elucidate the
diversity of SSc presentation in its early stages, we describe the initial clinical manifestations and ANA profiles of patients
whose initial SSc manifestation was not RP in two early SSc cohorts.

Methods: Two independent SSc cohorts were examined, both of which enrolled patients within five years of the first non-RP
symptom. Patients in cohort one (n = 450) met the 1980 ACR preliminary classification criteria or the 2013 ACR/EULAR clas-
sification criteria. Patients in cohort two (n = 938) met the 2013 ACR/EULAR classification criteria. The initial clinical manifes-
tation of SSc, demographics, metrics of disease severity, and ANA results were determined and compared between those
whose initial manifestation was RP vs. a non-RP symptom.
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Results: 195/450 (43.3%), and 292/938 (31.1%) SSc patients in cohorts one and two, respectively, had a non-RP initial
symptom (Table 1), the most common of which was puffy hands (Figure 1). Non-RP first presentation was more common
amongst Black patients compared to other race/ethnicity categories (Table 1). Despite similar time from the first non-RP
symptom to enrollment, non-RP first patients were more likely than RP first patients to have diffuse cutaneous involvement
(71.8% vs. 52.9%, p < 0.001 in Cohort 1; 69.9% vs. 57.0%, p < 0.001 in Cohort 2), higher mean mRSS (19.3 vs. 14.1, p
< 0.001 in Cohort 1; 15.1 vs. 11.1, p < 0.001 in Cohort 2), and joint contractures (66.0% vs. 52.8%, p = 0.013 in Cohort
1; 51.2% vs. 40.2%, p = 0.002 in Cohort 2) (Table 1). In both cohorts, RNA Polymerase III antibody was more prevalent in
non-RP first compared to RP first patients (26.3% vs. 14.9%, p = 0.003 in Cohort 1; 34.7% vs. 19.9%, p < 0.001 in Cohort
2) (Figure 2). 26/450 (5.8%) and 45/938 (4.8%) patients in cohorts one and two, respectively, had not experienced RP at all
at the time of enrollment. The majority of these patients had diffuse cutaneous involvement and joint contractures (data not
shown).

Conclusion: In two independent cohorts, we found that >30% of SSc patients had begun to manifest SSc with puffy hands
or other symptoms without the “warning sign” of RP as their initial symptom. These patients tended to present with more
severe skin and joint disease, highlighting the importance of early recognition. The most common autoantibody associated
with this presentation was RNA Polymerase III, which importantly is not included in some of the multiplex antibody panels
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often used as ANA screening tools in clinical practice. These results should be considered in efforts to recognize SSc in its
earliest stages. Puffy hands, even in the absence of RP, should prompt consideration of early SSc and testing for ANA by
an approach that is inclusive of RNA Polymerase III and other nucleolar antigens.

Disclosure: I. Hanif: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring,
2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; M. Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Horizon
Therapeutics, 5, Merck/MSD, 5; M. Zhang: None; J. Charles: None; J. VanBuren: None; J. Alvey: None;
K. Ghaffari: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS),
5, Cabaletta, 1, 5, Kadmon, 5; F. Castelino: Boehringer-Ingelheim, 1, Mediar Therapeutics, 1; L. Chung: Boehringer-
Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe,
1, 2; L. Evnin: Eicos, 1, 11, Frontier Medicines, 4, 11, MPMCapital, 2, 8, Photys Therapeutics, 4, 11, Redona Therapeu-
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J. Gordon: None; F. Hant: None; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2, Boehringer-Ingelheim,
2, 5, Cumberland, 5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prome-
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Therapeutic Strategy in Patients with Mixed Connective Tissue Disease: A
Multicenter Retrospective Study in the French MCTD Cohort
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SESSION INFORMATION
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Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Mixed connective tissue disease (MCTD) is a rare systemic disorder that belongs to connective tis-
sue diseases (CTD). Few studies are available on MCTD treatment. Taking advantage of the French MCTD cohort (1), we
conducted an observational study to describe the therapeutic strategy used in MCTD.
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Methods: We conducted an observational study within the French MCTD cohort (1). This cohort includes patients diag-
nosed with MCTD according to at least one of the four diagnostic criteria for MCTD and who, at disease onset, did not fulfill
classification criteria for systemic sclerosis, systemic lupus erythematosus, Sjögren’s syndrome, idiopathic inflammatory
myopathies, nor rheumatoid arthritis. Data regarding treatment were collected at MCTD diagnosis, during follow-up, and
at the last follow-up (LFU).

Results: Of the 330 MCTD patients enrolled in the French MCTD cohort, 315 (96%) were included and followed up during
96 [40-156] months. Patient’s main characteristics and treatments are described in Table 1 and Table 2. At disease onset,
52 (17%) patients were treated with calcium channel blockers and/or nonsteroidal anti-inflammatory drugs only and/or no
treatment at all, while 36 (11%) were treated with corticosteroids (CS) alone, 188 (60%) with hydroxychloroquine (HCQ) with-
out disease-modifying antirheumatic drugs (DMARDs) or immunosuppressive treatment (IS), and 39 (12%) with DMARDs
and/or IS. At LFU, patients received a lower median dose of CS compared to baseline (5 [5-10] vs 20 [10-40] mg/day; p<
0.001) and more frequently received DMARDs and/or IS than at baseline (p< 0.001). Overall, 10 (3%) patients remained
treatment-free, 77 (24%) CS-free, and 148 (47%) were only treated with HCQ and/or low-dose CS at LFU. Among IS,
anti-B cell agents were used in 39 (12%) patients during follow-up.
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At baseline, patients with sclerodactyly (p=0.002), synovitis (p=0.002), dyspnea (p=0.02), pulmonary arterial hypertension
(PAH) (p< 0.0001), interstitial lung disease (ILD) (p=0.01), pulmonary fibrosis (p< 0.0001), and elevated CK (p< 0.01),
received significantly more frequently DMARDs and/or IS than others. When comparing MCTD patients who evolved to
a differentiated CTD (MCTD-dCTD, n=86; 27%) to patients who remained classified as MCTD, MCTD-dCTD patients
were less frequently treated with HCQ (± CS) (23 (27%) vs 144 (46%), p< 0.0001) and were more often treated with a
DMARD and/or IS (61 (71%) vs 100 (44%), p< 0.0001). At LFU, they were less frequently treatment-free (7 (8%) vs
51 (22%), p< 0.01) and received higher doses of CS (median dose of 7.5 [5-10] vs. 5 [5-10] mg/day, p=0.004) than
MCTD patients. Development of ILD and/or PAH, as well as ILD alone, was associated with a less frequent use of
HCQ at baseline (p< 0.05) (Table 3).

Conclusion: Treatments prescribed in patients with MCTD reflect the wide spectrum of the disease. HCQ and CS are cor-
nerstones of the treatment and are sufficient in nearly half of MCTD patients, reflecting the good prognosis of this disease.
MCTD-dCTD patients more often require DMARDs or IS. This work suggests that HCQ could prevent the development of
life-threatening complications in MCTD.

1. Chevalier K, et al. J Intern Med. 2023

Disclosure: K. Chevalier: None; B. Thoreau: None; M. Michel: None; B. Godeau: None; C. AGARD: None; T. Papo:
None;K. Sacré: None;R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(-
GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(-
GSK), 2, Novartis, 2, Pfizer, 2; P. Cacoub: None; Y. Benhamou: None; H. Levesque: None; C. Goujard: None;
O. Lambotte: None;B. Bonnotte: None;M. SAMSON: AstraZeneca; Novartis; CSL Vifor; GlasgowSmithKline; Chugai;
BOEHRINGER; FRESENIUS KABI, 2; F. Ackermann: None; J. Schmidt: None; P. Duhaut: None; J. Kahn: None;
T. Hanslik: None;N. Costedoat-chalumeau: Bristol-Myers Squibb(BMS), 1;B. Terrier: AstraZeneca, 2, GlaxoSmithK-
line, 2, Novartis, 2, Vifor Pharma, 2; A. Régent: None; b. Dunogue: None; P. cohen: None; V. LE GUERN: None;
E. Hachulla: None; L. Mouthon: None; B. Chaigne: None.
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Anti-U1RNP Antibodies Are Associated with a Distinct Clinical Phenotype
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Neuropathology, AP-HP, Hôpital Pitié-Salpêtrière, Paris, France, Paris, France, 4National Referral Center For Rare
Systemic Autoimmune Diseases, Paris, Ile-de-France, France, 5Service de Médecine Interne, Centre de Référence
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Background/Purpose: Systemic sclerosis (SSc) is a rare systemic disease within the connective tissue disease (CTD) spec-
trum. It is characterized by microcirculatory abnormalities, skin and internal organ fibrosis, and presence of autoantibodies
(Abs). Conventional autoantibodies include anti-topoisomerase I (Scl-70) Abs, anti-RNA polymerase III Abs and anti-
centromere Abs. Other autoAbs, including anti U3-ribonucleoprotein, anti Th/To, anti-PM/Scl, anti-Ku, or anti-
ribonucleoprotein U1 (anti-U1RNP) may also be present in SSc and are associated with distinct clinical features. Anti-
U1RNP Abs are the hallmark of mixed connective tissue disease (MCTD) but are also found in other differentiated CTDs such
as systemic lupus erythematosus (SLE). Anti-U1RNP Abs are present in 6-8% of SSc cases but their impact on the pheno-
type of these patients has been poorly characterized. Therefore, studies are essential to elucidate the impact of anti-U1RNP
Abs on the clinical presentation and course of SSc patients. Taking advantage of the French SSc and MCTD national
cohorts, we conducted a case-control study for this purpose.

3221

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: We conducted a monocentric case-control, retrospective, observational, and longitudinal study using data from
the French SSc and MCTD national cohort studies. For each patient with SSc and anti-U1RNP antibodies (SSc-RNP+), one
patient with mixed connective tissue disease (MCTD) and 2 SSc patients without anti-U1RNP antibodies (SSc-RNP−) were
matched for age, sex, and date of inclusion.

Results: Among the 1,184 SSc patients followed in our department, 64 (5.4%) had anti-U1RNP Abs and

were compared to 128 SSc-RNP− and 64 MCTD patients. Compared to SSc-RNP−, SSc-RNP+ patients were more often of
Afro-Caribbean origin (31.3% vs. 11%, p< 0.01), and more often had an overlap syndrome (53.1 % vs. 22.7%, p< 0.0001),
overlapping with Sjögren’s syndrome (n=23, 35.9%) and/or SLE (n=19, 29.7%). At inclusion, ScS-RNP+ patients were more
likely than ScS-RNP− or MCTD patients to have interstitial lung disease (ILD) (60.9% vs. 44.5% and 12.5%, p < 0. 0001), pul-
monary fibrosis (PF) (48.4% vs. 26.6% and 3.1%, p < 0.0001), ScS-associated myopathy (SScAM) (28.1% vs. 6.3% and
6.3%, p < 0.01) and kidney involvement (p < 0.01) (Table 1). After a median follow-up of 77 [53-117] months, these differ-
ences persisted with significantly more frequent development of ILD (p < 0.05), PF (p < 0.0001), SScAM (p < 0.0001) or
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kidney involvement (p < 0.5) in ScS-RNP+ patients compared to ScS-RNP− or MCTD patients (Table 2). Over a 200-month
follow-up period, SSc-RNP+ patients had worse survival without PF occurrence (p< 0.01) (Figure 1A), ILD or PF progression
(p< 0.01 and p < 0.0001) (Figure 1B and C) and worse overall survival (p< 0.05) (Figure 1D).

Conclusion: In SSc patients, anti-U1RNP antibodies are associated with a higher incidence of overlap syndrome, a distinct
clinical phenotype, and poorer survival compared to SSc-RNP− and MCTD patients. Our study suggests that SSc-RNP+

patients should be separated from MCTD patients and may constitute an enriched population for progressive lung disease.

Disclosure: K. Chevalier: None; G. Chassagnon: None; S. LOUIS-LEONARD: None; P. cohen: None; b. Dunogue:
None; A. Régent: None; B. Thoreau: None; L. Mouthon: None; B. Chaigne: None.
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New Patient-Reported Outcome Measures for Early Systemic Sclerosis
Using the FDA Guidance on Patient Reported Outcome Measures

Dinesh Khanna1, George greene2, Chelsea Perschon2, Alain Lescoat3, Emilie Jaeger2, Susan murphy1 and David Cella4,
1University of Michigan, Ann Arbor, MI, 2Northwestern University, Chicago, 3CHU Rennes - University Rennes 1, Rennes,
France, 4Northwestern University, Chicago, IL
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Session Date: Sunday, November 17, 2024
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Figure 1. Probability of survival in systemic sclerosis patients with anti-U1 ribonuclease protein antibody (SSc-RNP+). Kaplan–Meier curves show-
ing the 200-month probability of survival without pulmonary fibrosis (Panel A), without interstitial lung disease progression (Panel B), without pul-
monary fibrosis progression (Panel C), and overall survival (Panel D) of SSc-RNP+ patients compared to those of SSc-RNP- and MCTD
patients. PF: pulmonary fibrosis; ILD: Interstitial lung disease; MCTD: Mixed connective tissue disease; SSc: Systemic sclerosis; SSc-RNP-: SSc
patients without U1RNP antibodies; SSc-RNP+: SSc patients with U1RNP antibodies.
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Background/Purpose: Systemic sclerosis (SSc) is associated with a wide range of symptoms and significant impairments
in function and quality of life. The goal of the Clinical Outcome Assessments for Systemic Sclerosis Clinical Trials (COAST)
Project was to construct robust SSc-specific, patient-reported outcome (PRO) measures for early SSc clinical trials.

Methods: We constructed the COAST Candidate Measures in a 6-step process: 1) Conducted qualitative concept elicita-
tion interviews (CEIs) in patients with SSc, 2) Conducted concept mapping analysis to identify conceptual domains that
emerged from the CEI data, 3) Prioritized concepts and identified conceptual gaps by conducting mixed methods analysis
and leveraging SSc disease expert input, 4) Developed the item pool by utilizing existingresources (HealthMeasures®, FDA
Voice of the Patient Report, available SSc-specific measures), 5) Reduced the item pool through clinical and research expert
review, and 6) Constructed the candidate SSc PRO measures.

Results: 42 participants (21 each with limited cutaneous SSc (lcSSc) and diffuse cutaneous (dcSSc)) with disease duration
of < 7 years (from first non-Raynaud’s phenomenon sign or symptom) were recruited at a scleroderma clinic. This sample
size was sufficient to elicit a comprehensive list of symptoms, treatment side effects (TSEs), and impacts for each patient
group and achieve thematic saturation. Participants reported 76 symptoms/TSEs (or concepts). Concepts identified as
not a SSc symptom or TSEs by expert review were dropped and a total of 52 unique symptoms/TSEs were mapped into
16 domains. Of these 52 concepts, 34 (65.4%) were reported by participants representing both subtypes of SSc;
13 (25.0%) and 5 (9.6%) were reported only by participants with dcSSc and lcSSc, respectively. We mapped these con-
cepts to existing items from PROMIS item banks, FACIT item banks, the draft CRISTAL measure (in development), and
the SSPROmeasure. We selected the items that would be considered most proximal to a PRO endpoint model as compris-
ing the primary clinical trial instrument. This instrument is considered as a measure of the most likely direct effects of treat-
ment, with its focus on SSc symptoms and TSEs. The items set aside earlier were found to focus on symptom impacts,
physical function, and general quality of life concerns. Two candidate measures were therefore produced: COAST Symp-
toms and Side Effects Questionnaire (v1.0) is a 33-item candidate measure covering 11 domains and 27 concepts for clinical
trials (Figure 1);COAST Function and Life Quality Questionnaire (v1.0) is a 20-item candidate measure covering 8 domains
and 17 concepts as a complementary measure.
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Conclusion:We developed preliminary COAST questionnaires for use as outcome measures in clinical trials. The next step
in the process is cognitive debriefing to ensure their clarity and intended meaning, followed by the assessment of psycho-
metric properties in a prospective cohort.

Disclosure: D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; G. greene: Boehringer-Ingelheim, 5, Merck/MSD, 5; C. Perschon: None;
A. Lescoat: None; E. Jaeger: None; S. murphy: None; D. Cella: None.
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Michigan, Ann Arbor, MI, 2University of Michigan, Temperance, MI
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Background/Purpose: Neutrophils and neutrophil extracellular traps (NETs) contribute to the vascular complications of
multiple diseases, but their role in systemic sclerosis (SSc) is understudied. We sought to test the hypotheses that NETs
are implicated in SSc vasculopathy, and that treatment with prostacyclin analogs may ameliorate SSc vasculopathy not only
through vasodilation but also by inhibiting NET release.

Methods: Plasma from 125 patients with SSc (87 diffuse cutaneous SSc and 38 limited cutaneous SSc) was collected, and
vascular complications such as digital ulcers, pulmonary artery hypertension, and scleroderma renal crisis were recorded.
We compared SSc patients with known vascular complications (n=54) to a cohort matched for age, sex, and disease dura-
tion but without vascular complications (n=71). To determine the impact of prostacyclin analogs, we characterized four SSc
patients with digital ischemia admitted for epoprostenol infusion (0.45 mg administered over 30 hours). Blood was collected
the week before the infusion and 15 hours after the start of the infusion. Neutrophils were isolated to determine the impact of
epoprostenol on neutrophil properties including NET release.

Results: We found that neutrophil activation and NETs were increased in patients with SSc-associated vascular complica-
tions compared to matched patients without vascular complications: calprotectin (mean 1213 ng/ml versus 975 ng/ml,
P=0.004) and MPO-DNA complexes (mean OD 0.36 versus 0.28, P=0.003). As expected, the association of neutrophil acti-
vation and NETs with SSc vascular complications was more evident in active vascular disease (digital ulcers and pulmonary
hypertension) than in historical vascular disease (scleroderma renal crisis). We also found that neutrophil activation and NETs
were positively correlated with circulating markers of vascular injury: soluble E-selectin (R=0.209, P=0.021 for calprotectin
versus R=0.245, P=0.006 for NETs) and VCAM-1 (R=0.312, P=0.005 for calprotectin versus R=0.202, P=0.025 for NETs).
Treatment of SSc patients experiencing active digital ischemia with a synthetic prostacyclin analog (Figure 1) boosted neu-
trophil cyclic AMP content (P=0.005), which was associated with the blunting of ex vivo NET release (P=0.005), circulating
calprotectin (P=0.028), and circulating MPO-DNA complexes (P=0.017).
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Conclusion: Our study demonstrates an association between NETs and vascular complications in SSc that is more evident
in the setting of active disease. We also identified the potential for synthetic prostacyclin analogs to reduce neutrophil activa-
tion and NET release in SSc patients.

Disclosure: N. Kortam: AstraZeneca, 7; W. Liang: None; C. Shiple: None; S. Huang: None; R. Gedert: None; J. St.
Clair: None; C. Sarosh: None; C. Foster: None; E. Tsou: None; J. Varga: None; J. Knight: ArgenX, 1, Visterra/Otsuka,
1, 2; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),

Figure 1: Prostacyclin epoprostenol boosts neutrophil cAMP and reduces ex vivo NETosis and vascular injury in SSc patients. (A) Four SSc
patients with digital ischemia were infused with epoprostenol (0.45 mg in 150 ml 0.9% sodium chloride administered continuously over 30 hours).
Blood was collected the week before the infusion and 15 hours after the start of the infusion (B) Levels of cAMP were assessed in neutrophils iso-
lated from participants. (C) Neutrophil activation was assessed by measuring calprotectin (S100A8/A9). (D) NET levels in plasma were assessed by
measuring MPO-DNA complexes. (E) Neutrophils were isolated from participants and cultured for 3 hours, and some samples were additionally
stimulated with lipopolysaccharides (LPS). NET release was quantified by measuring extracellular DNA, and data are presented as fold-change
in activation relative to unstimulated control neutrophils. Vascular injury was assessed by measuring (F) E-selectin and (G) VCAM-1 by ELISA in
plasma samples. For all panels, *P < 0.05, **P < 0.01 by t-test.
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2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD,
2, Novartis, 2, Zura Bio, 2; R. Ali: None.
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Association of Systemic Sclerosis and Other Systemic Autoimmune
Disease Diagnosis with Increasing Anti-RNA Polymerase III Antibodies
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University of Kansas Medical Center, Kansas City, KS, 3University of Kansas, Kansas City, KS
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Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-RNA polymerase III antibody (ARA) is a disease-specific antibody important for the
identification and stratification of varying phenotypes of systemic sclerosis (SSc). Previous studies have observed a
correlation between increasing ARA and increased risk of cancer as well as progression to diffuse systemic
sclerosis1,2. This study assesses the clinical scenario of interpreting the level of RNA polymerase III with clinical
manifestations.

Methods: A retrospective chart review was conducted at a single tertiary center. Included patients were between 18-80
years old with greater than or equal to moderate positive anti-RNA polymerase III antibody (40 U and higher) as identified
by the Mayo Clinic Laboratories references (ELISA) during 1/1/2013 – 12/31/20203. During data acquisition, notable charac-
teristics identified were complications of systemic sclerosis, comorbid autoimmune diagnoses as diagnosed by a rheumatol-
ogist, anti-nuclear antibody (ANA) titers, and malignancies.

Results: A total of 27 patients were included, 19 (70%) women and 8 (30%) men with a mean age of 61 years old.
Among these patients, 11 (41%) had ARA values within the medium range (40-60), 5 (19%) had ARA values within
the high range (60-80), and 11 (40%) had ARA values in the very high range ( >80). A diagnosis of systemic sclerosis
(limited or diffuse) was made in 36% of patients in the medium range, 60% in the high range, and 90% in the very high
range. Of those diagnosed with SSc, the prevalence of diffuse systemic sclerosis in these patients was 25%, 66%,
and 90% in the medium, high, and very high ARA value cohorts, respectively. Comorbid autoimmune disorders were
present in 63% of medium value patients, 60% of high value patients, and only 18% of very high patients. Across all
ranges, 68% of patients had an ANA titer of 1280 with 85% of those staining patterns being speckled. Before or after
ARA positivity, 27% of medium range, 40% of high range, and 10% of very high range patients had a cancer diagnosis
(Table 1, 2 and 3).

Conclusion: This study observes an inverse relationship between comorbid autoimmune diseases and increasing ARA val-
ues while reinforcing the previously identified correlation between increasing ARA values and prevalence of diffuse systemic
sclerosis, an increased cancer risk, and increasing ANA titers.
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Table 1,2, and 3: Superscript 1: Per CT chest reading Superscript 2: defined as mean pulmonary artery pressure > 20 mmHg per echocardiogra-
phy or right heart catheterization
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Table 1,2, and 3: Superscript 1: Per CT chest reading Superscript 2: defined as mean pulmonary artery pressure > 20 mmHg per echocardiogra-
phy or right heart catheterization
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Disclosure: W. Balaja: None; M. Badshah: None; M. Krause: None.

Table 1,2, and 3: Superscript 1: Per CT chest reading Superscript 2: defined as mean pulmonary artery pressure > 20 mmHg per echocardiogra-
phy or right heart catheterization
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Abstract Number: 1579

Exploring the Cardiovascular Complications of Pulmonary Arterial
Hypertension in Individuals with Systemic Sclerosis

Omar Mourad1, Saif Abu Baker1, Georges Khattar2, Jennifer Jdaidani3, Khalil El-Gharib3 and Ahmad Mustafa3, 1Staten
Island University Hospital- Northwell Health, Staten Island, NY, 2Staten Island University Hospital, Staten Island, NY,
3Staten Island University Hospital- Northwell Health, Staten Island

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SS) is a complex autoimmune rheumatic disease characterized by immune-
mediated activation of both innate and adaptive immunity. Pulmonary involvement, specifically pulmonary arterial hyperten-
sion (PAH), is the leading cause of death in SS. Cardiac involvement, althoughmostly asymptomatic, has been linked to poor
prognosis and increased mortality.The purpose of the study is to investigate the association of PAH as a risk factor for devel-
oping cardiovascular complications in individuals with SS.

Methods: National Inpatient Sample Database was used to procure individuals with SS, and patients were divided into two
groups based on the presence of PAH. Baseline demographics and comorbidities were collected using ICD-10 codes.
Patients with missing data, age under 18, or those diagnosed with pulmonary hypertension due to another etiology were
excluded. Greedy propensity matching using R was performed to match patients with and without PAH on age, race, gen-
der, and 15 other comorbidities, including anticoagulation use. Univariate analysis pre- and post-match were performed.
Binary logistic regression was performed post-match to assess whether PAH was an independent risk factor for cardiovas-
cular complications. A p-value of < 0.05 was considered statistically significant.

Results:Out of 17,675 patients included in the study, 1,294 had PAH. PAH patients were older and had a higher prevalence
of baseline comorbidities. On univariate analysis, PAH patients had significantly higher acute heart failure (29.8% vs. 17.9%),
tachyarrhythmias (27.7% vs. 18.5%), conduction disease (6.9% vs. 4.2%), aortic valve disease (5.9% vs 3.5%) and tricuspid
valve disease (1.9% vs 0.7%). After matching, binary logistic regression analysis showed PH patients having higher conduc-
tion disease (OR: 1.73 [1.22-2.45]; p< 0.01) and tachyarrhythmias (OR: 1.24 [1.04-1.48]; p=0.02). PAH in SS patients was
associated with a higher prevalence of conduction disorders and tachyarrhythmias.

Univariate analysis of unmatched cohorts.
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Conclusion: The probable etiology of these findings can be attributed to microvascular dysfunction and myocardial fibrosis
commonly associated with SS. Regular cardiovascular monitoring with a lower threshold for cardiac workup is recom-
mended for SS patients, particularly after the emergence of PAH. Large-scale trials with a specific focus on SS patients with
PAH are required to formulate appropriate preventive and management guidelines.

Disclosure: O. Mourad: None; S. Abu Baker: None; G. Khattar: None; J. Jdaidani: None; K. El-Gharib: None;
A. Mustafa: None.

Abstract Number: 1580

Overt Polyautoimmunity and Its Risk Factors in a Multicenter Cohort of
Systemic Sclerosis Patients

Irene Carri�on-Barberà1, Laura Tío2, Laura Triginer2, María Lee2, Alfredo Guillén-del Castillo3, Anna Ribes2, Lidia
Valencia Muntalà4, Jordi Monfort1, Tarek Carlos Salman Monte:5, Carmen PIlar Sime�on-Aznar3, Anna Pros1 and Javier
Narvaez-García6, 1Hospital del Mar, Barcelona, Spain, 2Hospital del Mar Research Institute, Barcelona, Spain, 3Hospital
Vall d’Hebron, Barcelona, Spain, 4Hospital de Bellvitge, Barcelona, Spain, 5Hospital del Mar/Parc de Salut Mar-IMIM,
Barcelona, Spain, 6Hospital Universitario de Bellvitge, Barcelona, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Overt PolyA (the clinical coexistence of ≥2 autoimmune diseases (AID) that fulfill classification cri-
teria), is a frequent phenomenon in systemic sclerosis (SSc). However, the implications of the overlap of SSc with at least
another AID in the same patient is not well studied. The purpose of this study is to describe the prevalence and characteris-
tics of the patients presenting overt polyA in a SSc cohort, and to compare their characteristics with those with single SSc as
their only AID.

Outcomes Post Matching.

Multivariate Analysis Outcomes.
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Methods: Ambispective study performed in 3 tertiary Spanish hospitals. Patients diagnosed with any subtype of SSc were
included. Extensive demographic, clinical and serological data, and PROs were collected, as well as diagnosis of other AID,
that included: rheumatoid arthritis, systemic lupus erythematosus (SLE), Sjögren’s syndrome (SS), idiopathic inflammatory
myopathies (IIM), AI thyroid disease (AITD), psoriasis, sarcoidosis, ANCA-vasculitis (AAV), ankylosing spondylitis, AI hepatic
diseases and other.

The statistical analysis to study associations was performed using non-parametric tests. The odds ratios (OR) and their con-
fidence intervals (CI) were computed using the unconditional maximum likelihood estimation.

Results: Fifty-one percent of the 313 patients presented overt polyA with SSc, 23 (7.3%) presented 3 concomitant AID, and
2 (0.006%), 4, being SS the most frequent. Table 1 shows the differences between patients with any overt polyA vs not, find-
ing that several autoantibodies (abs) were remarkably associated with higher odds of presenting an overlap, particularly

Figure 1: Number of patients with each autoimmune disease (AID) of the total of 313 patients. Patients could have more than 2 AIDs. SS: Sjögren’s
syndrome, AIH: autoimmune hepatic disease, IIM: idiopathic inflammatory myopathies, RA: rheumatoid arthritis, SLE: systemic lupus erythemato-
sus; AAV: ANCA-associated vasculitis.

Table 1: Characteristics that were statistically significantly different between patients with overt overlaps and not. “Overlap 1” compares patients
with overt PolyA (SSc + rheumatoid arthritis, systemic lupus erythematosus, Sjogren’s syndrome and/or idiopathic inflammatory myopathies) vs
patients with none of the 4 diseases (but could present other autoimmune diseases). “Overlap 2” compares patients with ≥ 1 of those 4 disease
vs patients with no other of the recorded autoimmune diseases.
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U1RNP both in isolation (OR 11.4; 95% CI 3.4-54.1, p < 0.001) and in combination with ACA (ACA-U1RNP, (OR 11.9; 95%
CI 1.4-565.8, p < 0.001).

Table 2: Characteristics that were statistically significantly different between patients with each type of overt overlaps vs those without that overlap.
RA: rheumatoid arthritis, SLE: systemic lupus erythematosus; SS: Sjögren’s syndrome, IIM: idiopathic inflammatory myopathies, AITD: autoim-
mune thyroid disease; AAV: ANCA-associated vasculitis; AIH: autoimmune hepatic disease; AID: autoimmune diseases.
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Table 2 depicts the characteristics associated with having each specific overt overlap, with some of the differences found
being expected as derived from the additional AID. Other less common associations were: a higher probability of presenting
SLE with some abs [U1RNP (OR 36.7; 95% CI 9.1-159.7, p < 0.001), ACA-U1RNP (OR 21.5; 95% CI 0.6-341.4, p < 0.001),
ACA-Ku (OR 14.8; 95% CI 0.4-183.5, p=0.03), ), Ku (OR 10.4; 95% CI 1.3-54.4, p=0.03), and PM/Scl (OR 5.9; 95% CI
1.1-22.9, p=0.03); women had a lower probability of IIM (OR 0.2; 95% CI 0.07-0.6, p=0.005) and AAV (OR 0.06; 95% CI
0.002-0.8, p=0.03); having lSSc vs dSSc (OR 0.2; 95% CI 0.1-0.7, p=0.005) and ACA (OR 0.2; 95% CI 0.02-0.6,
p=0.005) were protective factors for IIM while some overlaps of abs increased IIM probability (ACA-U1RNP,, ACA-PM/Scl
and ACA-Th/To with OR significantly ranging from 27 to 16.2). Gastric involvement was associated with sarcoidosis
(OR 7; 95% CI 0.8-323.3, p=0.03) and hyperuricemia with a 53.3 times increased probability of AAV (OR 95% CI
4-1751.2, p=0.004). AITD was associated with ACA (OR 12.3; 95% CI 4.2-54.5, p < 0.001) and limited SSc (OR 4.1 vs dif-
fuse SSc; 95% CI 1.1-30.1, p=0.03) and, inversely, with pulmonary manifestations (OR 0.3; 95% CI 0.1-0.7, p=0.008).

Conclusion: Apart from some already well-described characteristics, we have found additional data that could warn clini-
cians about a higher probability of SSc patients presenting overt polyA and, consequently, could help in guiding diagnosis
and management.

Disclosure: I. Carri�on-Barberà: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Otsuka, 6; L. Tío: None; L. Triginer: None;
M. Lee: None; A. Guillén-del Castillo: None; A. Ribes: None; L. Valencia Muntalà: None; J. Monfort: None;
T. Salman Monte:: AstraZeneca, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Otsuka, 2, 6; C. Sime�on-Aznar: None;
A. Pros: None; J. Narvaez-García: None.

Abstract Number: 1581

Neutrophil-to- lymphocyte Ratio: A Possible Biomarker for Clinical
Response After Autologous Hematopoietic Stem Cell Transplantation

shiri keret1, Lisa Kaly2, Georg Schett3, Christina Bergmann4, Joerg Henes5, Gleb Slobodin2 and Doron Rimar2,
1Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine, Technion - Israel Institute of Technology,
Haifa, Israel., Atlit, Israel, 2Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine, Technion - Israel
Institute of Technology, Haifa, Israel., Haifa, Israel, 3Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen,
Germany, 4Department Internal Medicine III, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Frankfurt,
Germany, 5University Hospital Tuebingen, Tuebingen, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Baseline high Neutrophil- to- lymphocyte ratio (NLR) (higher than 2.95) is associated with severe
progressive skin and lung disease and with reduced 5-year survival in systemic sclerosis (SSc). It is not known whether
NLR changes in response to treatment. The aim of our study was to evaluate NLR changes as a biomarker for treatment
response in SSc.

Methods: Progressive SSc patients who were treated with autologous hematopoietic stem cell transplantation (AHSCT),
combination therapy of rituximab and mycophenolate mofetil or chimeric antigen receptor (CAR-T) therapy were recruited,
along with healthy controls (HC). Clinical improvement (CI) at 12 months was defined as a decrease in modified Rodnan Skin
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Score (mRSS) by more than 25% or an increase in forced vital capacity (FVC) by more than 10%. Event-free survival (EFS)
was defined survival without persistent major organ failure (heart, lung, kidney) at 12 months.NLR, mRSS and FVC were
repeatedly assessed.

Baseline clinical and demographic characteristics

Figure 1a- Modified Rodnan skin score (mRSS) was lower compared to baseline in AHSCT group and in combination therapy group at each time
point compared to baseline (p<0.05). Figure 1b- Forced vital capacity (FVC) % predicted. FVC was lower compared to baseline in AHSCT group
and in combination therapy group at each time point compared to baseline (p<0.05). Figure 1c- CRP was lower compared to baseline in AHSCT
group and in combination therapy group at each time point compared to baseline (p<0.05). Figure 1d- Neutrophils to lymphocytes ratio (NLR)
decreased only after AHSCT and was significantly lower compared to other groups at all time points from 3 months to 12 months, in a linear mixed
model, p = 0.03.
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Results: Fifteen patients were recruited in the AHSCT, combination therapy and HC groups and 6 in the CAR-T group. Clin-
ical characteristics were similar, but for lower rate of women in the CAR T group (table 1). Baseline mean NLR was high (
>2.95) in all treatment arms: AHSCT, combination therapy and CAR-T, compared to HC (1.8±0.5), p< 0.001 (table 1). CI
was similar between groups, 93% (14/15) in the AHSCT, 100% (15/15) in the combination group and (100%) in the
CAR-T group. EFS was similar as well, 100% (15/15) in the AHSCT group, 93% (14/15) in the combination group and
100% for the CAR T (p=NS). A similar and statistically significant decrease in mRSS values and increase in FVC% was evi-
dent after AHSCT and in combination group at each time point up to 12 months in a linear mixed model (fig. 1a-b). Despite
similar clinical response and similar decrease in CRP levels (fig. 1c), NLR decreased significantly at all timepoints only after
AHSCT from 4.15±1.56 to 1.8±0.4 (fig1d) and was significantly lower compared to other groups at all time points from
3 months to 12 months, in a linear mixed model, p = 0.03. NLR correlated with mRSS and FVC only in the AHSCT group
(Fig. 2a-b). After a decrease in NLR (< 2) with clinical response, NLR increased above 3 in 2 patients who had a relapse after
AHSCT, one with myocarditis and renal crisis and the other with lung fibrosis.

Conclusion: High baseline NLR decreases only after AHSCT in parallel with clinical response and in correlation with mRSS
and FVC. NLR may be a simple biomarker that may reflect molecular changes that occur after AHSCT but not with other
therapies. Further research should evaluate NLR as a possible biomarker to define remission and diagnose a relapse after
AHSCT.

Disclosure: s. keret: None; L. Kaly: None;G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna
Therapeutics, 6, Novartis, 6;C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna Therapeutics, 5; J. Henes:
None; G. Slobodin: None; D. Rimar: None.

Figure 2a- Correlation between mRSS and NLR- There was a positive significant correlation between mRSS and NLR. For each increase of 1 unit
in NLR there was an increase of 4 in mRSS according to the NLR effect plot (p<0.001). Figure 2b - Correlation between FVC% predicted and NLR-
There was a negative significant correlation between FVC% predicted and NLR. For each increase of 1 unit in NLR there is decrease of -2.59 in
FVC% predicted according to the NLR effect plot (p<0.03).
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Abstract Number: 1582

Impact of Immunosuppressive Treatment on Development and Survival
in Systemic Sclerosis Associated Pulmonary Arterial Hypertension
(SSc-PAH)

Stefano Rodolfi1, Cheryl Chun Man Ng2, Ana Maria Ruiz Bejerano2, Medha Kanitkar2, Voon Ong3 and Christopher
Denton4, 1Centre for Rheumatology and Connective Tissue Diseases, University College London, London,
United Kingdom, 2University College London, London, United Kingdom, 3University College London, London, England,
United Kingdom, 4University College London, Northwood, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Pulmonary arterial hypertension (PAH) is a severe and frequently life-threatening complication of
systemic sclerosis (SSc). Treatment of SSc-PAH follows the same approach of idiopathic PAH and mainly relies on the com-
bined action of vasodilators and anti-proliferative agents. Whilst current treatment guidelines suggest that immunosuppres-
sion (IS) improves outcome of PAH in some connective tissue diseases (i.e. mixed connective tissue disease; MCTD, or
systemic lupus erythematosus; SLE), it is not recommended for SSc-PAH. The aim of this study was to retrospectively
ask whether early IS could impact frequency or timing of development of PAH in patients with SSc, and influence survival
in SSc-PAH.

Methods: In this retrospective study we included patients meeting the 2013 ACR/EULAR classification criteria for SSc,
followed up at our centre from 1998 to 2024. Early IS was defined as treatment in the first 5 years since SSc diagno-
sis with either conventional synthetic DMARD (mycophenolate mofetil, azathioprine, cyclosporine, hydroxychloroquine,
cyclophosphamide), prednisolone equivalent dose≥10mg daily, or rituximab. Being this an historical cohort, pre-
capillary pulmonary hypertension (precap-PH) was defined using the 2015 ESC/ERS criteria (mPAP ≥ 25mmHg, PVR
>3 WU, PWP ≤15mmHg). PAH was defined as precap-PH in absence of extensive interstital lung disease (i.e. ≥20%
at high resolution CT scan).

Table 1. Demographic, clinical and serological characteristics of the cohorts subdivided by treatment status. Severe cardiac and gastrointestinal
involvement are defined from previous SMART cohort study (Nihtyanova SI et al Arthritis & Rheumatology 2020).
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Outcomes of interest were development of PAH, time from SSc diagnosis to PAH diagnosis, and survival in patients with
PAH. Descriptive statistics, logistic and linear regression, and survival analysis were performed with STATA-18 software
package, using significant variables as confounders.

Results:We evaluated 629 patients from our electronic records. Complete clinical and therapy information were available for
607 patients, who were included in the analysis (Table 1). Two-hundred and six patients received early IS: they were more
commonly male, with diffuse cutaneous subset, frequent internal organ involvement and high rates of positivity for anti-
topoisomerase I antibody (ATA) and anti-RNA polymerase III antibody (ARA), with lower rates for anti-centromere antibody
(ACA). Early IS was associated with a protective effect on PAH development (OR 0.24, C.I. 0.11 – 0.52, p< 0.0001). How-
ever, the protective effect is lost when adjusting for major confounders (sex, diffuse cutaneous subset, internal organ involve-
ment, serology). Similarly, time from diagnosis of SSc to development of PAH was not impacted by early IS (Figure 1).
Considering only patients with PAH, survival analysis (Figure 1) demonstrated similar survival curves between early IS, late
IS and patient never subjected to IS.

Conclusion: Despite overall differences in frequency between groups, our analysis suggests IS, whether early or late, does
not impact on development and survival in SSc-PAH once other relevant disease characteristics are considered. Our find-
ings, although limited by the retrospective approach, confirm that the pathogenesis of SSc-PAH is likely aligned with idio-
pathic PAH, with little contribution of immune-inflammation, unlike SLE or MCTD.

Disclosure: S. Rodolfi: None; C. Ng: None; A. Ruiz Bejerano: None; M. Kanitkar: None; V. Ong: None; C. Denton:
AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Beh-
ring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche,
2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2.

Figure 1. Panel A shows the odds ratios for PAH development. Panel B shows the regression coefficients for time to PAH development. Panel C
shows the survival curves of patients with PAH diagnoses subjected to early, late or no immunosuppression (IS). Presence of interstitial lung dis-
ease, severe GI involvement, and positivity for anti-topoisomerase I antibody were not depicted due to collinearity.
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Abstract Number: 1583

The Association of Weakpositive Anti-RNA Polymerase III Antibodies with
the Diagnosis and Complications of Systemic Sclerosis and Other
Systemic Autoimmune Diseases

Mashood Badshah1, Warren Balaja2, Brannon Donovan3, Paul Schmidt3 and Megan Krause4, 1The University of Kansas
Medical Center, Kansas City, KS, 2University of Kansas Medical Center, Kansas City, KS, 3University of Kansas Medical
Center, Kansas City, 4University of Kansas, Kansas City, KS

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-RNA polymerase III antibody (ARA) is associated with systemic sclerosis (SSc). The presence
of ARA in patients with SSc is associated with the risk of complications such as diffuse skin involvement, scleroderma renal
crisis (SRC), tendon friction rubs, gastric antral vascular ectasia (GAVE), and malignancy. Understanding the clinical
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significance of weak positive ARA is important to guide patient care regarding prognosis and monitoring. ARA can also be
found in other systemic autoimmune (AI) diseases such as systemic lupus erythematosus (SLE), Sjogren disease (SjD),
and rheumatoid arthritis (RA). This study aims to assess the relationship between weak positive ARA and the development
and complications of SSc as well as the risk of other AI diseases.

Methods: A retrospective chart review was conducted at a single tertiary center. All patients between 18-80 years who had
weak positive ARA (20-40 U) from 1/1/2013 to 12/31/2020 were included in the study. The ARA test utilized an enzyme
immunoassay technique measuring ARA against RNA-polymerase III RP155 epitope. In patients who hadmultiple ARA tests
at the time of follow-up, only those whose highest value was in the weak positive range were included. The time of follow-up
continued until 2/8/2024. Information was abstracted including demographics, additional serology, rheumatologic diagno-
ses as made by a rheumatologist in the process of clinical care, complications of systemic sclerosis including pulmonary
hypertension (PH), interstitial lung disease (ILD), tendon friction rubs, GAVE, and malignancy with their timing relative to
ARA. Descriptive statistics were utilized to summarize data.

Results: Fifty-one patients, with 43 women (84%), had a weak positive ARA at the time of the study. The mean age was
59 at the time of ARA serology. Among 51 patients, 7 (14%) developed SSc over the time of follow-up (limited cutaneous

Table 1 continued
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SSc 4, diffuse cutaneous SSc 2, and systemic sclerosis sine scleroderma 1). Among the studied population, SRC and GAVE
developed in 1 patient each (2%), while inflammatory arthritis developed in 8 (16%), interstitial lung disease (ILD) in 13 (25%),
and pulmonary hypertension(PH) in 18 (35%) patients. Malignancy was noted in 11 (21.56%) patients, with 3 (5.88%) occur-
ring after positive ARA. Over the course of follow-up, 8 (16%) patients developed undifferentiated connective tissue disease,
5 (10%) SLE, 5 (10%) SjD, and 3 (6%) overlap connective tissue disease. The most common anti-nuclear antibody (ANA)
pattern was speckled, developing in 25 (49%) patients. Other autoantibodies found more frequently with weak positive
ARA included rheumatoid factor in 10 patients (20%), anti-ribonucleoprotein antibody in 10 (20%), and anti-SSA in
9 (18%). The average time of follow-up was 8.32 years.

Conclusion:While this study indicates a relatively low rate of development of SSc in the setting of weak positive ARA, there
was significant development of end-organ dysfunction including PH, ILD, and inflammatory arthritis in addition to other con-
nective tissue diseases apart from SSc. This has important implications in terms of monitoring for patients with weak positive
ARA even in those with a diagnosis of SSc is not made at the time of the antibody testing.

Disclosure: M. Badshah: None; W. Balaja: None; B. Donovan: None; P. Schmidt: None; M. Krause: None.

Table 1 continued
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Abstract Number: 1584

Efficacy of Tofacitinib in the Treatment of Early Diffuse Cutaneous
Systemic Sclerosis: A Clinical Study in Bangladesh

Md Zahid Amin1, Nabil Amin khan2, Prof. Md. Abu Shahin2, Dr. Md. Ariful Islam2, Prof. Md. Nazrul Islam2, Prof. Syed
Atiqul Haq3, Prof. Minhaj Rahim Choudhury3 and Prof. Mohammad Mostafa Zaman4, 1Central Police Hospital, Dhaka,
Dhaka, Bangladesh, 2BSMMU, Dhaka, Dhaka, Bangladesh, 3Department of Rheumatology, BSMMU, Dhaka, Dhaka,
Bangladesh, 4Department of Public Health and Informatics, BSMMU, Dhaka, Dhaka, Bangladesh

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disease characterized by fibrosis, vascular
abnormalities, and immune system dysregulation. Current treatment options are limited, and there is a need for more effec-
tive therapies. Tofacitinib, a Janus kinase (JAK) inhibitor, has shown promise in treating various autoimmune diseases. This
study aims to evaluate the efficacy and safety of tofacitinib in patients with early diffuse cutaneous systemic sclerosis in
Bangladesh.

Methods: This open-label randomized controlled clinical trial was conducted in the Department of Rheumatology, BSMMU,
Dhaka, fromMarch 2022 to August 2023. A consecutive sampling method was applied. Forty-six patients were randomized
into groups A and B following block randomization, each consisting of 23 patients. Group A was put on tofacitinib (5 mg)
twice daily. Group B was put on cyclophosphamide 500 mg/m2 monthly. Primary efficacy was assessed by change in mod-
ified Rodnan skin score(mRSS) from baseline after 24 weeks. Secondary efficacy was measured by the change in Disease
Activity Score-28 by C-reactive protein(CRP) and erythrocyte sedimentation rate(ESR). Bangla version of the Health Assess-
ment Questionnaire-Disability Index (B-HAQ) response from baseline at 24 weeks was analyzed. Oral prednisolone (≤
10 mg/day), calcium channel blockers, and phosphodiesterase 5 (PDE 5) inhibitors (sildenafil, tadalafil) were allowed to be
used.. Follow-up will be done on the 4th, 12th, and 24th weeks. History, physical examinations, and investigations assessed
adverse effects. Changes in acute phase reactants and composite measures within the groups from baseline to 24 weeks
were also analyzed.

Results: Per-protocol analysis showed that the mean reduction of mRSS was 7±2.89 and 10.17±2.92 in tofacitinib-treated
patients and it was 5.26±2.42 and 8±4.08 in cyclophosphamide-treated patients after the 12th and 24th weeks (p□0.05).
DAS28-ESR and DAS28-CRP reduction were significant between the groups from baseline to the 12th and 24th weeks
(p□0.05). The functional status (measured by B-HAQ) reduction was 2.11±4.91 and 0.96±0.53 in tofacitinib and cyclo-
phosphamide groups respectively ( p=.43). FVC change was 9.17±8.33 in tofacitinib group and 3.43±8.1 in cyclophospha-
mide group. Within the group’s other core set of outcomes, composite measures were significantly improved in the
tofacitinib group. Two patients (8.7%) in the tofacitinib group and six patients (17.4%) in the cyclophosphamide group devel-
oped nausea. Two patients (8.7%) in both groups developed RTI (respiratory tract infection) and UTI (urinary tract infection).
Taeniasis developed in three patients (13%) in the cyclophosphamide group. Two patients (8.7%) developed hemorrhagic
cystitis in cyclophosphamide-treated patients.

Conclusion: Tofacitinib was effective with fewer side effects, in treating early diffuse cutaneous systemic sclerosis. There-
fore, we may conclude that tofacitinib can open a new window in treating early diffuse cutaneous systemic sclerosis.
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Disclosure: M. Amin: None; N. khan: None; P. Shahin: None; D. Islam: None; P. Islam: None; P. Haq: None;
P. Choudhury: None; P. Zaman: None.

Abstract Number: 1585

Characterization of the Fecal Metabolome in Early Systemic Sclerosis

Arissa Young1, Kristofer Andreasson2, Jen Labus3, Nedas Matulianos4, Blake Wilde1, Jonathan Jacobs3, Heather
Christofk4 and Elizabeth Volkmann5, 1UCLA, Los Angeles, CA, 2Lund University, Lund, Sweden, 3UCLA, Los Angeles,
4University of California Los Angeles, Los Angeles, CA, 5University of California, Department of Medicine, Los Angeles,
CA, USA, Los Angeles

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies have shown that alterations in gut microbiota are present early in systemic sclero-
sis (SSc) (Andréasson et al. 2022) and are associated with distinct clinical phenotypes. The gut microbiota produces numer-
ous metabolites, which modulate both local intestinal and extraintestinal immune responses. This study evaluates whether:
(1) patients with relatively early SSc exhibit alterations in the fecal metabolome compared with unaffected controls, and
(2) patients with interstitial lung disease (ILD) have a unique metabolite profile compared with patients without ILD.

Methods: Stool samples were collected from 115 patients who met 2013 ACR/EULAR classification criteria for SSc with a
disease duration of < 3 years and 79 age-matched, unaffected controls at Lund University, Sweden. Targeted metabolomic
profiling was performed on fecal samples, using liquid chromatography mass spectrometry (LCMS). Raw peak areas were
normalized to four internal standards to account for any variability between runs on the mass spectrometer. Samples were
filtered to retain metabolites that were detected in at least 25% of participants. General linear models were created to identify
differentially abundant metabolites in patients with SSc vs unaffected controls, adjusting for age and sex. General linear
models were also created to identify differentially abundant metabolites based on the presence of ILD among SSc patients
adjusting for age, sex, body mass index, current proton pump inhibitor use, current probiotic use, current or prior

Table 1. Differentially abundant metabolites in feces of patients with SSc versus unaffected controls *Negative mean difference=Metabolite Lower
in SSc compared with controls; Positive mean difference=Metabolite Higher in SSc compared with controls
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immunomodulatory therapy, and presence of small intestinal bacterial overgrowth. We considered p< 0.05 as the threshold
for reporting and provide 5% false discovery rate corrected p-values (q). We also computed effect size estimates and
Cohen’s D for mean differences.

Results: The mean age of patients with SSc and unaffected controls was 55.3 and 56.7 years, respectively. More women
were present in the SSc group compared to the unaffected control group (84.9% versus 69.4%). The median disease dura-
tion for patients with SSc was 2 years and the majority (67%) of SSc patients had never been exposed to any immunomod-
ulatory therapy. 35 (30%) of SSc patients had ILD as detected by high-resolution computed tomography.

The total number of metabolites detected by LCMS was 122. Multivariable analysis demonstrated that the levels of
10 metabolites differed significantly between SSc patients and unaffected controls, including several short chain fatty acids
(SCFAs) (Table 1 and Figure 1). In multivariable analysis, the levels of 3 metabolites were significantly different in SSc patients
with ILD versus no ILD, including guanosine monophosphate, mycophenolic acid and cis-asconitate (Figure 2).

Conclusion: In the first study to characterize the fecal metabolome of patients with early SSc, patients with SSc had higher
levels of specific SCFAs. Higher SCFA concentrations have been associated with gut permeability and dysbiosis in prior
human studies (de la Cuesta-Zuluaga et al. 2019). In future studies, we aim to identify which gut microbes produce these dif-
ferentially abundant metabolites and explore how altering the microbiome and/or fecal metabolome can affect disease
course.

Disclosure: A. Young: None; K. Andreasson: Janssen, 6; J. Labus: None; N. Matulianos: None; B. Wilde: None;
J. Jacobs: None;H. Christofk: Faeth Therapeutics, 1, Pelage Pharmaceuticals, 2, 4, 8; E. Volkmann: AbbVie, 2, Boeh-
ringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5.

Differences in fecal metabolites between unaffected controls (red) and patients with early SSc (blue): Focus on differences in short-chain fatty
acids.

Differences in fecal metabolites between SSc patients without ILD (red) and SSc patients with ILD (blue).
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Abstract Number: 1586

The Relationship Between the Presence, Quantity and Distribution of
Cutaneous Telangiectasia and Other Vascular Manifestations of Systemic
Sclerosis

Matthew Wells1, Robyn Domsic2, Ami Shah3, Laura Hummers4, Aishwarya Anilkumar1, Tracy Frech5, Ariane Herrick6,
Christopher Denton7, Dinesh Khanna8 and John Pauling1, 1North Bristol NHS Trust, Bristol, United Kingdom, 2Division
of Rheumatology and Clinical Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA, 3Division of
Rheumatology, Johns Hopkins University, Ellicott City, MD, 4Johns Hopkins University, Division of Rheumatology,
Baltimore, MD, Ellicott City, MD, 5Vanderbilt University Medical Center, Nashville, TN, 6University of Manchester, UK,
Aberdeen, United Kingdom, 7University College London, Northwood, United Kingdom, 8University of Michigan, Ann
Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Telangiectasia are permanently dilated dermal postcapillary venules and are the 2nd most common
manifestation (�80%) of systemic sclerosis (SSc) after Raynaud’s phenomenon (RP). The potential clinical utility of telangiec-
tasia as a marker of broader vascular involvement in SSc has been somewhat neglected. The present study examined the
relationship between major vascular features of SSc and the presence, quantity and distribution of telangiectasia.

Relationship between quantity of telangiectasia on the face, forearms and hands and the proportion of patients with PAH, a history of calcinosis
and a history of digital ulceration
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Methods: The Assessment of Systemic Sclerosis Associated-Raynaud’s Phenomenon (ASRAP) validation study dataset
captured a physician assessment of the quantity of telangiectasia across the face, forearms and hands which were cate-
gorised into groups of 0, 1-6, 7-15 and >15 at each anatomical site. Case records were examined for clinical phenotype
including a history of right-heart catheter confirmed pulmonary artery hypertension (PAH), a history of calcinosis and history
of digital ulceration (DU). The severity of RP was assessed using ASRAP. Pearson’s Chi-square, T-tests and ANOVA were
used for between group comparisons as required. The effect size was estimated using Cramer’s V (< 0.2 weak; 0.2-≤0.6
moderate and >0.6 strong effect size).

Results: The ASRAP dataset consisted of 404 SSc patients (mean age 58.9, SD 12.4; 79.7% female) fulfilling the 2013
ACR/EULAR classification criteria for SSc (39.6% anti-centromere, 17.3% anti-Scl70 and 17.3% anti-RNA pol III). Telangiec-
tasia are common in SSc affecting >75% of subjects in this convenience sample. A higher quantity of telangiectasia in both
the face and hands was associated with a significantly higher proportion of patients with PAH, calcinosis and DU (Figure and
Table). The strength of the relationship was weakest for quantity of telangiectasia in the hands and history of DU (Cramer’s V
0.186), despite their anatomical proximity. In contrast, only calcinosis and DU were more prevalent amongst patients with a
higher quantity of telangiectasia in the forearms (Table), and the proportion of patients with telangiectasia at the forearm was
notably lower than for face and hands. RP severity was not associated with the presence or quantity of telangiectasia at any
anatomical site either in the entire cohort or in anti-centromere antibody positive only cases.

Association between the quantitiy of telangiectasia and the proportion of patients with PAH, history of calcinosis, history of digital ulceration and
mean ASRAP T-score. ASRAP, Assessment of systemic sclerosis associated-Raynaud’s phenomenon; NS, Non-significant; PAH, pulmonary
artery hypertension; SD, standard deviation
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Conclusion: The presence, distribution and quantity of telangiectasia are associated with other distinct vascular manifesta-
tions of SSc such as PAH, DU and calcinosis, but not RP severity. The relationship between telangiectasia count and vascu-
lar manifestations appears to differ according to their anatomical site. These findings highlight the inter-relationship between
vascular manifestations of SSc and may have clinical utility for stratification of vascular risk in SSc.

Disclosure: M. Wells: None; R. Domsic: AstraZeneca, 2; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace
LLC, 5; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2, Boehringer-Ingelheim, 2, 5, Cumberland,
5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prometheus, 5;
A. Anilkumar: None; T. Frech: None;A. Herrick: Arena, 2, Boehringer-Ingelheim, 2, Camurus, 2, Galderma, 2, Gesynta
Pharma, 2, 5, Janssen, 2, 6; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingel-
heim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva,
2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; D. Khanna: AbbVie/Abbott,
2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeu-
tics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2;
J. Pauling: AstraZeneca, 1, 2, Boehringer-Ingelheim, 2, 6, CSL Vifor, 12, Educational meeting attendance, IsoMab,
2, Janssen, 2, 6, Permeatus, 2, Sojournix Pharma, 2.

Abstract Number: 1587

Predictors of Body Mass Index in an Early Systemic Sclerosis Cohort

Ali Ayla1, Meng Zhang1, Claudia Pedroza2, Bingrui Chen2, Brian Skaug1, Maureen Mayes1, Shervin Assassi1 and
Zsuzsanna McMahan1, 1UTHealth Houston Division of Rheumatology, Houston, TX, 2UTHealth Houston, Houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Malnutrition is a significant problem among patients with systemic sclerosis (SSc). Body mass index
(BMI) is often low in patients with malnutrition. Low BMI is associated with mortality in patients with SSc, yet the predictors of
a low BMI are unknown. Here, we sought to identify baseline predictors of low BMI over time in SSc.

Methods: SSc patients enrolled in our large, well-characterized prospective cohort, who fulfilled the 2013 ACR/European
League Against Rheumatism criteria and had a disease duration of less than five years from the first non-Raynaud’s symp-
tom onset at enrollment, were studied. The patients were followed semi-annually during the first three years of enrollment
and annually thereafter. Linear mixed-effects model was utilized to assess the relationship between baseline demographic
and clinical variables and serial BMI measurements. Variability in BMI was modeled as a random intercept and variability in
the change of BMI over time as a random slope. The baseline predictors from the univariable analyses and potential known
confounders of BMI were utilized to construct multivariable models.

Results: Among 450 patients with 2723 BMI measurements, the mean (SD) follow-up time was 5.3 (4.8) years. Univariable
analyses demonstrated that younger age (b= 0.06, 95% CI 0.02, 0.10, P = 0.03), pseudo-obstruction (b= -6.1, 95% CI
-11.4, -0.8, P = 0.03), higher vascular Medsger Severity score (b= -2.11, 95%CI -3.18, -1.03, P < 0.001), and higher cardiac
Medsger Severity score (b= -2.70, 95% CI -5.37, -0.02, P = 0.049) predicted the development of a lower BMI. Interestingly,
smaller oral aperture also predicted lower BMI (b=1.02, 95% CI 0.49, 1.56, P < 0.001). In contrast, the presence of anti-
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centromere antibody (b=1.69, 95% CI 0.12, 3.26, P = 0.04) predicted higher BMI over time. The time trend for BMI was neg-
ative but non-significant (b=-0.043, 95%CI -0.11, 0.03, P = 0.23). Multivariable models confirmed that age, size of oral aper-
ture, pseudo-obstruction, and Medsger Vascular Severity scores remained significant predictors of BMI.

Table 1. Patient characteristics at baseline.

Table 2. Multivariable model predicting longitudinal BMI measurements.
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Conclusion: Distinct clinical features, including pseudo-obstruction and vascular severity, predict lower BMI, which is asso-
ciated with a worse prognosis in SSc. These predictors may enhance patient risk stratification, identify patients who may
benefit from targeted nutritional therapies, and identify novel targets for SSc GI disease.

Disclosure: A. Ayla: None;M. Zhang: None;C. Pedroza: None; B. Chen: None; B. Skaug: None;M.Mayes: AstraZe-
neca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Horizon Therapeutics, 5, Merck/MSD, 5; S. Assassi: AstraZeneca, 2, aTyr,
2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; Z. McMahan:
Boehringer-Ingelheim, 2.

Abstract Number: 1588

Validation of a Lung Ultrasound Interpretation Criteria for Interstitial
Lung Disease Screening in Systemic Sclerosis and Inflammatory
Myopathy

Robert Fairchild1, Diane Mar2, Mariani Deluna3, Henry Guo3, David Fiorentino4 and Lorinda Chung5, 1Stanford
University, San Francisco, CA, 2VA Palo Alto / Stanford, Palo Alto, CA, 3Stanford University, Palo Alto, CA, 4Stanford
University, Menlo Park, CA, 5Stanford University, Woodside, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a common complication of connective tissue disease (CTD) with a
high prevalence in SSc and inflammatory myopathy (IM). Early identification and intervention is critical to reduce the

Figure 1. Trajectory of BMI over time.
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significant morbidity and mortality associated with CTD-ILD. Computed tomography is currently the gold standard for
screening and diagnosis but has the drawback of high cost, significant radiation exposure, imaging delays, negative environ-
mental impact, and may not be readily available in resource limited areas. Lung ultrasonography has shown promise as an
alternative screening modality that circumvents these drawbacks. We previously developed lung ultrasound interpretation
criteria for ILD screening (LUS-ILD-20) showing excellent sensitivity and specificity in a pilot study in SSc-ILD; in this study
we sought to validate a revised LUS-ILD-24 in a large SSc and IM cohort.

Methods: Our prior pilot LUS-ILD-20 criteria was minimally revised to improve clarity and account for physiologic pleural
findings. To validate the revised LUS-ILD-24 criteria (Figure 1), patients meeting ACR criteria for SSc and IM, with planned
CT chest imaging and pulmonary function tests (PFTs) were enrolled. All patients underwent LUS imaging (14 lung zones,
4 second cine clips) within 10 days of CT and 3 blinded readers independently interpreted the LUS imaging using the revised
LUS-ILD-24. CT imaging was read by a radiologist for the presence or absence of ILD and findings on CT were quantified
using CALIPER lung texture analysis (Computer-Aided Lung Informatics for Pathology Evaluation and Rating). The sensitivity
and specificity for CTD-ILD detection as noted on CT was analyzed for individual readers and consensus reading for all
3 readers. Additional analyses were performed on subgroups of SSc, IM, and “possible-ILD” (patients with no prior ILD).

*Utilizing previously described lung ultrasound acquisition protocol including 14 lung ultrasound windows. †Connective tissue disease includes
systemic sclerosis and inflammatory myopathy. LUS = lung ultrasound; ILD = interstitial lung disease.

ILD = interstitial lung disease; CT = computed tomography; TP = true positive; TN = true negative; FP = false positive; FN = false negative; CI =
confidence interval; SSc = systemic sclerosis; IM = inflammatory myopathy; possible ILD = patients without prior ILD diagnosis undergoing base-
line or follow-up screening.
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Inter- and intra-rater agreement was assessed with Randolph’s free marginal kappa and Cohen’s kappa. Spearman corre-
lations between LUS severity scoring (sum of positive views) and both PFT indices and CALIPER quantification were
analyzed.

Results: We enrolled 100 patients, 72 with SSc and 28 with IM, and analyzed 95 after excluding 5 patients for active non-
ILD pathology on CT scan. All excluded patients were LUS(+) across readers. Sensitivity and specificity ranged from
92.4% to 95.5% and 82.8% to 86.2% for individual and consensus reading for the 95 patient cohort (Table 1). Subgroups,
including the “possible-ILD” group showed similar accuracy. Intra-reader reliability showed near perfect agreement across
3 readers for study interpretation ( κ = 0.92 with 95.8%). Intra-reader agreement for studies for each reader was similarly high
(κ = 0.90 to 1) (Table 2). LUS severity correlated with CALIPER “percent fibrosis” and “percent ILD” indices and inversely
correlated with %DLCO but not FVC.

Conclusion:We validated our revised LUS-ILD-24 in SSc and IM cohorts and found excellent sensitivity, specificity, and reliabil-
ity for detection of ILD identified on CT. LUS severity correlated with CT and PFTmarkers of ILD severity. Validation of the revised
LUS-ILD-24 opens the door to implementation of LUS as a potential replacement for CT for ILD screening in this population.

Disclosure: R. Fairchild: BeiGene, 5, Boehringer-Ingelheim, 5, Dren Bio, 2, Gilead, 5, Sonoma Pharmaceuticals, 5;
D. Mar: None; M. Deluna: None; H. Guo: None; D. Fiorentino: Argenyx, 2, Biogen, 2, Kyverna, 2, Pfizer, 2, Priovant,
2, Serono, 5; L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen,
1, Kyverna, 2, Mitsubishi Tanabe, 1, 2.

Abstract Number: 1589

Whole Skin Gene Expression Analysis Identifies Discrete Modules That
Differentiate Antinuclear Antibody Subsets in Systemic Sclerosis

Kristina Clark1, Corrado Campochiaro2, Philip Yee3, Emma Derrett-Smith4, Voon Ong5 and Christopher Denton6,
1University of Oxford, Oxford, United Kingdom, 2IRCCS San Raffaele Hospital. Vita-Salute San Raffaele University, Milan,
Milan, Italy, 3UCL, London, United Kingdom, 4University College London Division of Medicine, Birmingham,
United Kingdom, 5University College London, London, England, United Kingdom, 6University College London,
Northwood, United Kingdom

* Intra-reader reliability for three readers assessed using Randolph’s free marginal multi-rater kappa with 95% confidence intervals. † Intra-reader
reliability calculated using Cohen’s kappa with 95% confidence intervals. ‡Spearman correlations with 95% confidence intervals. LUS-ILD-24
severity = revised 2024 lung ultrasound interpretation criteria severity assed by summing positive lung zones for each patient using consensus
reading. ILD = interstitial lung disease; CALIPER = Computer-Aided Lung Informatics for Pathology Evaluation and Ratings (artificial intelligence
quantification of computed tomography ILD findings); DLCO = diffusion capacity of the lungs for carbon monoxide; FVC = forced vital capacity;
PFTs = pulmonary function tests.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Hallmark autoantibody reactivities predict different patterns of skin involvement and risk of internal
organ involvement. We have asked whether whole skin gene expression may explain these differences.

Methods:Genome-wide bulk RNA sequencing was performed on SSc patients with specific antibodies were included (anti-
RNApol III (ARA) (n=6), anti-topoisomerase (ATA) (n=6) and anticentromere (ACA) (n=9)) as well as healthy controls (n=16).
Analysis was carried out in Rstudio. Corrected t-test, and ANOVA tests were used for multiple group comparison. Signifi-
cance for paired comparisons was ≥1.5-fold change with adjusted p-value < 0.05. For ANOVA comparisons, p value of <
0.05, and adjusted p-value of < 0.3 was considered significant. Gene set enrichment was obtained using gProfiler.

Results: Principal component analysis (PCA) analysis separated autoantibody subgroups (Fig 1). There were 288 signifi-
cantly differentially expressed genes between SSc and HC, of which 231 were significantly elevated in SSc, including COMP
(FC 3.71), SFRP4 (FC 2.64), THBS4 (Log FC 2.66). Pathway analysis revealed significant over expression of extracellular
matrix (ECM) pathways, immune response activation, and regulation of complement cascade.

391 genes were significantly differentially expressed between ARA+, ATA+ and ACA+. Unsupervised hierarchical clustering
grouped patients by antibody (Fig 2). Four gene expression modules separated ANA subgroups. Module 1 was overex-
pressed in all dcSSc compared with ACA+ patients. These included COL3A1, WNT2, ADAMTS12, and gene set enrichment
revealed predominantly pathways associated with ECM, collagen fibril organization and adaptive immune response. Mod-
ule 2 was upregulated in ARA+ patients but downregulated in ATA+ and ACA+ patients. This included genes MS4A1,
CXCL13, CXCL8. Module 3 was downregulated in ARA+ and upregulated in ATA+ and ACA+ patients. This subgroup
included HOTAIR, MYO10, SERPINB9P1. Module 4 was upregulated in ACA+ but downregulated in ARA+ and ATA+.
These genes includedWIF1, FGFBP1, SPAC17, and CADM3, with upregulation of heparin binding pathway, tissue develop-
ment and multicellular organismal process.

Conclusion: There were notable differences based on autoantibody not appreciated by disease subset. The absence of
cardiovascular genes modules differentiated autoantibody subgroups in consistent with a unifying vasculopathy signature
across disease subtypes.

PCA showing clustering aby autoantibody (ACA, ARA, ATA and Healthy control (HC))
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Disclosure: K. Clark: None; C. Campochiaro: Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; P. Yee: None;
E. Derrett-Smith: None; V. Ong: None;C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boeh-
ringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5,
Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2.

Abstract Number: 1590

Milder ILD with Preserved Lung Function Significantly Contributes to
Respiratory Caused Mortality in SSc

Anna-Maria Hoffmann-Vold1, Håvard Fretheim1, Emily Langballe2, Hilde Jenssen Bjørkekjær3, Henriette Didriksen1,
Phuong Phuong Diep4, Anna Helena Andersson1, Ragnar Gunnarsson1, Michael T Durheim1, Torhild Garen1, Øyvind
Midtvedt5, Trond Mogens Aaløkken6, Øyvind Molberg7 and Oliver Distler8, 1Oslo University Hospital, Oslo, Norway,
2Oslo University Hospital, Department of Rheumatology, Oslo, Norway, 3Department of Rheumatology, Hospital of
Southern Norway, Kristiansand, Kristiansand, Norway, 4Oslo University Hospital, Department of Respiratory Disease,
Oslo, Norway, 5Oslo University Hospital, Oslo, Oslo, Norway, 6Medicine, Oslo, Norway, Oslo, Norway, 7Department of
Rheumatology, Oslo University Hospital, Rikshospitalet, Oslo, Norway, 8Department of Rheumatology, University
Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is the main cause of death in systemic sclerosis (SSc). While impaired
lung function with forced vital capacity (FVC) < 70% and extensive lung fibrosis by predict excess mortality in SSc, the risk
conferred by less advanced ILD is not fully clear. This question has major clinical implications. If even mild SSc-ILD is asso-
ciated with overall mortality and, more specifically, respiratory causes of death, there is a potential need for aggressive and
better-defined management approaches early in the disease. Here, we assessed respiratory causes of deaths in SSc-ILD
patients and evaluate the impact of general, SSc-, and lung characteristics on respiratory-caused mortality in patients with
preserved lung function.

Methods: The study cohort included SSc-ILD patients (N=323) from the Norwegian SSc cohort who had ILD diagnosed by
HRCT, and had prospective clinical data available. The Norwegian national population registry provided vital status for all

Unsupervised heirarchical clustering of gene expression by autoantibody. 4 modules were identified.
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patients. We obtained causes of death from death certificates and by chart review and segregated them into respiratory and
non-respiratory causes. General, SSc-specific, and lung characteristics were determined for associations with respiratory
causes of death.The severity of ILD was defined as mild or severe ILD based on lung function (FVC% predicted ≥/< 70%),
the extent of ILD on HRCT < /≥10%, and the absence or presence of respiratory symptoms (WHO functional class ≤/ >2).
We used logistic regression to assess the impact of characteristics on respiratory-caused mortality in mild ILD based on pre-
served lung function.

Results: Out of 323 SSc-ILD patients, 132 (41%) were deceased. Causes of death were available for 99 (76%) patients
(Table 1A). Of these, 24 (24%) died of respiratory causes, with 67% dying of respiratory tract infections and 33% of respira-
tory failure (Figure 1A). Among the 24 patients who died of respiratory causes, 50% had FVC ≥70%, 57% had ≤10% extent
of ILD on HRCT, and 44% had reported absence of respiratory symptoms mean 1.1 year prior to death (Table 1A). Next, we
aimed to identify clinical characteristics of patients dying of respiratory caused mortality with preserved lung function. We
compared the characteristics of the 12 SSc-ILD patients with preserved lung function (defined as FVC ≥70%) who died of
respiratory causes to 104 surviving peers (Table 1B). We found that older age, male sex, progressive ILD defined as FVC
decline, the presence of respiratory symptoms, reduced six-minute walking distance (6MWD), and the development of pul-
monary hypertension (PH) were associated with mortality despite preserved lung function (Table 1B). The main cause of
respiratory deaths in these patients was respiratory tract infections (75%) (Figure 1B). No specific SSc manifestations were
identified to be associated with respiratory-caused mortality (Figure 2).

Figure 1A: Causes of respiratory deaths in 24 SSc-ILD patients, Figure 1B: Causes of respiratory deaths in 12 SSc-ILD patients with FVC>70% at
time of death

Table 1: Patient characteristics of deceased SSc-ILD patients segregated by respiratory or non-respiratory cause of death
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Conclusion: A significant proportion of SSc-ILD patients who died of respiratory causes had preserved lung function and
did not progress to more severe, end-stage lung disease. Our results highlight the importance of preventing the onset of
ILD, as well as halting its progression, even in cases of mild ILD, to improve ILD-associated survival in SSc patients.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche,
2, 6, 12, Support for travel, Werfen, 2; H. Fretheim: Bo, 6; E. Langballe: None; H. Jenssen Bjørkekjær: None;
H. Didriksen: None; P. Diep: None; A. Andersson: None; R. Gunnarsson: None;M. Durheim: None; T. Garen: None;
Ø. Midtvedt: None; T. Aaløkken: None;Ø. Molberg: None;O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of sys-
temic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen,
2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG,
12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair,
EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossa-
mer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin,
2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Pro-
metheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss
Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2.

Abstract Number: 1591

Domains and Outcome Measures for the Assessment of Digital
Vasculopathy and Raynaud Phenomenon in Juvenile Systemic Sclerosis: A
Systematic Review

Valerio maniscalco1, Simone Appenzeller2, Jennifer lemon3, Lucy stead4, Natalia Vasquez Canizares5, Gabriele
Simonini6, Suzanne Li7 and Clare Pain8, and IJOG study, 1Santo Stefano Hospital; Meyer Children Hospital IRCCS, Firenze,
Toscana, Italy, 2Unicamp, Campinas, SP, Brazil, 3Alder Hey Children’s NHS Foundation Trust, Liverpool, 4Liverpool
University, Liverpool, 5Children’s Hospital at Montefiore; Albert Einstein College of Medicine;, New York, NY, 6Meyer
Children Hospital IRCCS; NEUROFARBA Department, University of Florence, Florence, Italy, 7Hackensack University
Medical Center, Hackensack, 8Alderhey Children’s NHS Foundation Trust, Liverpool, United Kingdom

Table 2: Patient characteristics of deceased SSc-ILD patients dying of respiratory cause with FVC>70% at time point of death compared to alive
SSc-ILD patients with FVC>70%
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan autoimmune disease that primary affect the vascular
system determining multiple organ damage and reducing quality of life [1]. Currently, no standardized and validated outcome
measures are available for jSSc [2]. The aim of this study was to comprehensively identify possible outcome measure to
assess response to treatment for digital vasculopathy in jSSc.

Methods: A systematic literature review was conducted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. The electronic bibliographic databases MEDLINE/PubMed, Embase,
Web of Science and the Central Cochrane database were searched to identify studies on vasculopathy outcomes in adult
(a) and jSSc. Only prospective studies that reported the outcomes of interest (i.e. Raynaud phenomenon, nailfold capillaro-
scopy, digital ulcers, acute digital ischemia/gangrene, acrosteolysis, telangiectasia, large vessel disease) measured at least
two different time points were selected. The outcomes of interest were categorized in four domains: digital ulcers, Raynaud
phenomenon, microvascular involvement, and telangiectasia.

Results: Of the 3285 retrieved publications, 83 papers were identified. These included 54 (65.1%) observational longitudinal
studies, 26 (31.3%) randomized controlled trials, and 3 (3.6%) open label studies or non-randomized interventional studies.
Eighty (96.4%) studies included both diffuse cutaneous (dc) SSc and limited cutaneous (lc) SSc and 3 (3.6%) papers
included only lcSSc. Eighty (96.3%) studies included only adult SSc and 3 (3.6%) papers included children and adult jSSc.
Overall, the pediatric patients were 3, all aged more than 10 years. Fifty-seven (68.7%) were single center studies and
26 (31.3%) were multicenter studies. Digital ulcers were reported in 55 publications (66.2%), microvascular involvement in
37 papers (44.6%), Raynaud phenomenon in 33 studies (39.8%), and telangiectasia in 2 (2.4%).

Conclusion: Our study provides a comprehensive identification of main domains to be assessed for identifying outcome
measures in jSSc. No standard outcome measures have been applied and studies in jSSc are lacking. Our results highlight
the urgent need to identify a core outcome set for jSSc and for assessing their feasibility in the pediatric population.

Disclosure: V. maniscalco: None; S. Appenzeller: None; J. lemon: None; L. stead: None; N. Vasquez Canizares:
Boehringer-Ingelheim, 2; G. Simonini: None; S. Li: None; C. Pain: None.

Abstract Number: 1592

Overlapping Forms of Eosinophilic Granulomatosis with Polyangiitis and
Granulomatosis with Polyangiitis: Presentation, Management and
Outcomes

Federica Pallotti1, Camille Mettler2, Roberto Padoan3, Francesca Regola4, Franco Franceschini5, Sergey Moiseev6, Pavel
Novikov7, Mario Andrea Piga8, Gianluca Moroncini9, Silke Brix10, Abdul Hadi Kafagi11, Samuel Deshayes12, Achille
Aouba12, Julien Campagne13, Paolo Delvino14, Jan Willem Cohen Tervaert15, Luisa Brussino16, Martin Michaud17, Nils
Venhoff18, Federico Alberici19, Claudia Iannone20, Sophie Rosenstingl21, Marin Moutel22, Jean-Marc Galempoix23,
Vincent Cottin24, Clara Jaccard25, Diane Riehl26, Paul Legendre27, Anne-Claire Billet28, Paola Parronchi29, Luca
Quartuccio30, Vítor Silvestre Teixeira31, Allyson Egan32, David Jayne32, Enrico Tombetti33, Marco Caminati34, Christian
Pagnoux35, Alexis Régent36, Marc Ruivard37, Loïc Guillevin38, Xavier Puéchal36 and Benjamin Terrier39, and the French
Vasculities Study Group and European EGPA Study Group, 1Internal Medicine, Centre Hospitalier Universitaire de Caen,
Caen, France, 2Département de Médecine Interne, Centre de Référence National pour les maladies auto-immunes
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systémiques rares, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris, Paris, France, 3Department of Medicine
DIMED, Division of Rheumatology, University of Padua, Padua, Italy, 4Unit of Rheumatology and Clinical Immunology,
ASST Spedali Civili Brescia and University of Brescia, Brescia, Italy, 5Scleroderma Unit, Rheumatology and Clinical
Immunology Unit, ERN ReCONNET, ASST Spedali Civili, Brescia, Italy, Brescia, Italy, 6Tareev Clinic of Internal Diseases,
Sechenov First Moscow State Medical University, Moscow, Russia, 7Sechenov First Moscow State Medical University,
Moscow, Russia, 8Postgraduate School of Allergy and Clinical Immunology, Università Politecnica delle Marche, Ancona,
Italy, 9Department of Clinical andMolecular Sciences, Marche Polytechnic University & Department of Internal Medicine,
Marche University Hospital, Ancona, Italy, 10Division of Cell Matrix Biology and Regenerative Medicine, School of
Biological Sciences, The University of Manchester, Manchester, United Kingdom, 11Division of Cardiovascular Sciences,
School of Medical Sciences, University of Manchester, Manchester, United Kingdom, 12Service d’immunologie clinique-
médecine interne, CHU de Caen Normandie, Caen, France, 13Hôpital Robert Schuman - Competence center for
autoimmune diseases, Internal Medicine, Metz, France, 14University of Milano-Bicocca, Milan, Milan, Italy, 15University of
Alberta, Edmonton, Canada, 16SSDDU Immunologia Clinica ed Allergologia, AOMauriziano, Turin, Italy, 17Department of
Internal Medicine, Clinique Saint-Exupery, Toulouse, France., Toulouse, France, 18Medical Center - University of Freiburg,
Internal Medicine, Department of Rheumatology and Clinical Immunology, Freiburg, Germany, 19Nephrology Unit, ASST
Spedali Civili di Brescia, Brescia, Italy, 20Department of Rheumatology, University of Milan, and Rheumatology
Department, ASST Pini-CTO, Milan, Italy, 21Service Médecine Interne, Centre hospitalier intercommunal Compiègne
Noyon, Compiègne Noyon, France, 22Department of Internal Medicine, Infectious Diseases, and Clinical Immunology,
Reims University Hospital, Reims, France, 23J.M. Galempoix, MD, Department of Internal Medicine, Nord Ardennes
Hospital, Charleville-Mézières, France, 24Hôpital Louis Pradel, Centre de Référence des Maladies Pulmonaires Rares,
Hospices Civils de Lyon, Université Claude Bernard Lyon 1, Lyon, France, Lyon, France, 25Gaston Bourret Hospital,
Nouméa, New Caledonia, 26Centre hospitalier intercommunal Toulon- La Seyne Sur Mer, Toulon, France, 27Service
Médecine Interne et Polyvalente, Centre Hospitaliers Le Mans, Le Mans, France, 28Department of Internal Medicine,
Édouard Herriot Hospital, Hospices Civils de Lyon, Lyon, France, 29University of Florence, Florence, Florence, Italy,
30Division of Rheumatology, Department of Medicine, University of Udine, Udine, Italy, 31Department of Rheumatology,
Faro Hospital, Algarve, Portugal, 32University of Cambridge, Cambridge, United Kingdom, 33Internal Medicine and
Rheumatology, Department of Biomedical and Clinical Sciences, Sacco and Fatebenefratelli Hospitals, Milan, Italy, Milan,
Italy, 34Department of Medicine, Asthma, Allergy and Clinical Immunology Section, University of Verona, Verona, Italy,
35Mount Sinai Hospital, Toronto, ON, Canada, 36National Referral Center For Rare Systemic Autoimmune Diseases,
Paris, France, 37Internal Medicine Department, Estaing University Hospital, CHU Clermont-Ferrand, Clermonnt-Ferrand,
Italy, 38National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-de-France, France, 39Service de
Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: ANCA-associated vasculitis (AAV) include granulomatosis with polyangiitis (GPA), microscopic
polyangiitis, and eosinophilic granulomatosis with polyangiitis (EGPA). Although these entities are often easily distinguished
in daily practice, some cases may be more difficult to identify. Hence, the identification of overlapping forms between GPA
and EGPA may be crucial due to different organ damage and therapeutic approaches. We aimed to describe the existence
of overlapping forms of EGPA and GPA, phenotype, severity and therapeutic management.

Methods: We conducted a European multicenter retrospective study in 34 centers to include patients with overlapping
forms of EGPA and GPA. Patients were defined as follows: 1) patients fulfilling both ACR/EULAR 2022 criteria for GPA
and EGPA; 2) patients fulfilling ACR/EULAR 2022 criteria for EGPA with PR3-ANCA and/or pulmonary nodules; 3) patients
fulfilling ACR/EULAR 2022 criteria for GPA with eosinophilic count >1000/mm3; 4) patients with AAV who do not meet
ACR/EULAR 2022 criteria for EGPA and GPA but have both PR3-ANCA and eosinophilia >1000/mm3.

Results: A total of 137 patients with overlapping forms (males in 62.8%, median age 52.5 [IQR 42.2-63] years) were analyzed.
The main clinical manifestations were constitutional symptoms (70.8%), ENT involvement (83.9%) (mainly sinusitis, nasal crusts
or polyposis), lung nodules (55.5%) sometimes excavated, asthma (55.5%), alveolar hemorrhage (19.7%), cutaneous involve-
ment (51.8%). Renal injury was observed in 48.2%, peripheral neuropathy in 39.4%, cardiac involvement in 24.1%,
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gastrointestinal involvement in 16.8% and central nervous system involvement in 8% (mainly ischemic stroke). ANCAwere found
in 80.3%, as PR3-ANCA in 61.3% and MPO-ANCA in 19%, and median eosinophil count was 6000/mm3 [IQR 2500-10000].
Five factor score was ≥1 for 17 patients (12.4%). Induction therapy consisted of high-dose glucocorticoids in 134 patients
(97.8%), preceded by methylprednisolone pulses in 47.4%, combined with cyclophosphamide in 42.3%, rituximab in 16.8%,
plasma exchange in 8%, and mepolizumab in 2.2%. Remission was achieved in 93.4%, and maintenance therapy consisted
in azathioprine (29.2%), methotrexate (13.9%), rituximab (12.4%) and mepolizumab (4.4%). Six (4.4%) more patients received
mepolizumab during the follow-up. Relapse-free survival was 84.7% at 1 year and 54.7% at 5 years, and relapses occurred after
a median of 24.9 months [IQR 8.5-47]. Relapses were mainly pulmonary in 55.4%, ENT in 45.9%, and neurological in 24.3%. In
these EGPA/GPA forms, ENT signs was the only variable associated with relapse (OR 4.7 [1.3-19.8]), while age < 65 years,
female, PR3-ANCA, and asthma tended to be not associated. Death occurred in 20 patients (14.6%).

Conclusion:Overlapping forms of EGPA and GPAmay occur, sharing complications of both primary forms. Relapses seem
to be frequent and mainly affect lungs, ENT and nerves. Rituximab has rarely been used in these forms despite the features
of GPA, probably due to the frequent diagnosis of EGPA. A cluster analysis is underway to better characterize the patient
population within this group and potentially different prognosis.

Disclosure: F. Pallotti: None; C. Mettler: None; R. Padoan: None; F. Regola: None; F. Franceschini: None;
S. Moiseev: None; P. Novikov: None; M. Piga: None; G. Moroncini: None; S. Brix: None; A. Hadi Kafagi: None;
S. Deshayes: None; A. Aouba: None; J. Campagne: None; P. Delvino: GlaxoSmithKlein(GSK), 6; J. Cohen Tervaert:
None; L. Brussino: None; M. Michaud: None; N. Venhoff: AbbVie/Abbott, 1, 5, 6, AstraZeneca, 1, 6, Boehringer-
Ingelheim, 1, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 6, Chugai, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6,
Medac, 5, Novartis, 1, 5, 6, Pfizer, 1, 5, 6, Roche, 1, 6, UCB, 1, 6, Vifor, 1, 6; F. Alberici: None; C. Iannone: None;
S. Rosenstingl: None; M. Moutel: None; J. Galempoix: None; V. Cottin: AstraZeneca, 2, Boehringer Ingelheim, 1, 5,
6, Celgene/BMS, 2, CSL Behring, 12, Jury for CSL grant, Ferrer/ United Therapeutics, 2, 6, Fibrogen, 4, GSK, 4, 6,
Molecure, 4, Pliant, 2, PureTech, 2, Roche, 2, Sanofi, 6, Shionogi, 2, Vifor, 2; C. Jaccard: None; D. Riehl: None;
P. Legendre: None; A. Billet: None; P. Parronchi: None; L. Quartuccio: None; V. Teixeira: None; A. Egan: None;
D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Che-
moCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6;
E. Tombetti: None; M. Caminati: None; C. Pagnoux: AstraZeneca, 1, GlaxoSmithKline, 1, 2, 5, 6, Otsuka, 1, 2, 5, 6,
Pfizer, 2, 5, 6, Roche, 1, 2, 5, 6; A. Régent: None; M. Ruivard: None; L. Guillevin: None; X. Puéchal: None;
B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.

Abstract Number: 1593

Efficacy of Increasing the Dose of Mepolizumab in Eosinophilic
Granulomatosis with Polyangiitis

Federica Pallotti1, Philippe Bonniaud2, Perrine SMETS3, stephanie Habib4, Amandine Perier5, Alban Deroux6, Julie
Mankikian7, Antoine Neel8, Clémentine Rousselin9, Raphaele Seror10, Camille Taille11, Etienne Crickx12, Candice La
Croix13, Philippe Blanche14, Loïc Guillevin15, Xavier Puéchal16 and Benjamin Terrier17, and French Vasculitis Study Group,
1Internal Medicine, Centre Hospitalier Universitaire de Caen, Caen, France, 2Centre de Référence Constitutif des
Maladies Pulmonaires Rares de l’Adulte, Service de Pneumologie et Soins Intensifs Respiratoires, Centre Hospitalo-
Universitaire de Dijon-Bourgogne, Dijon, France, 3Clermont Ferrand University Hospital - National reference center for
autoimmune disease, Internal Medicine, Clermont-Ferrand, France, 4Service de Pneumologie, Hôpital Cochin, APHP
Centre et Université Paris Cité, Paris, France, 5CH de Niort, Niort, France, 6Clinique Universitaire de Médecine Interne,
Department of Internal Medicine, Grenoble University Hospital, Grenoble, France, 7CHRU Tours, Service de
Pneumologie et d’Explorations Fonctionnelles Respiratoires, Tours, France, 8Department of Internal Medicine, CHU
Nantes, Nantes, France, 9Service de médecine interne et néphrologie, centre hospitalier de Valenciennes, Valenciennes,
France, 10Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France, France, 11Bichat Hospital,
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Paris, France, 12Service de Médecine Interne, Centre national de référence des cytopénies auto-immunes de l’adulte,
Hôpital Henri Mondor, APHP, Paris, France, 13Department of Otolaryngology, Hôpital Cochin, APHP, Paris, France,
14Department of Internal Medicine, National Referrence Center for Systemic and Autoimmune Diseases, Hôpital Cochin,
APHP, Paris, France, 15National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-de-France, France,
16National Referral Center For Rare Systemic Autoimmune Diseases, Paris, France, 17Service de Médecine interne,
Hôpital Cochin, AP-HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) patients frequently develop glucocorticoid
(GC)-dependent asthma and/or ENT manifestations, leading to long-term GC requirement and side effects. Mepolizumab,
an anti-IL5 monoclonal antibody, has shown efficacy in severe asthma at a dose of 100 mg/month. The MIRRA study dem-
onstrated that 300 mg/month of mepolizumab was effective in EGPA. Following these studies, EGPA patients could have
received mepolizumab at the dose of 100 mg/month or 300 mg/month, depending on the EGPA dose access. In case of
inadequate response to 100 mg/month, the question of increasing the dose of mepolizumab to 300 mg/month or switching
to another drug is often raised by clinicians. We aimed to evaluate the efficacy of increasing the dose of mepolizumab in
EGPA patients with an inadequate response to mepolizumab 100 mg/month.

Methods:We conducted a national multicenter, retrospective study of patients diagnosed with EGPA meeting ACR/EULAR
2022 criteria who were initially treated with mepolizumab 100 mg/month and required mepolizumab dose escalation for
inadequate response. Complete response was defined as a BVAS of 0 and a prednisone dose ≤4 mg/day. Partial response
was defined as a BVAS of 0 and prednisone dose >4 mg/day.

Results: Twenty-six EGPA patients (median age of 51 years [IQR 38-57] and 30% female) were enrolled. At EGPA diagno-
sis, 24 (92%) had asthma, 23 (88%) sinonasal abnormalities, 9 (35%) pulmonary infiltrates, 3 (11%) eosinophilic pneumo-
niae, 2 (7%) pleuritis, 2 (7%) alveolar hemorrhage, 8 skin lesions (31%), 7 (27%) cardiac involvement and 5 (19%)
peripheral neuropathy. The median blood eosinophil count was 4500/mm3 [IQR 2250-7750] and MPO-ANCA was positive
in 7 (27%) cases. Mepolizumab at the dose of 100 mg/month was initiated after a median time from EGPA diagnosis of
41 [IQR 9.7-98.9] months for uncontrolled asthma in 22 (84.6%) patients, ENT manifestations in 16 (61.5%) and/or vasculitis
manifestations in 3 (11.5%). Mepolizumab 100 mg/month failed to control disease after a median of 31 months [IQR
9.25-53.25] due to uncontrolled asthma in 22 (84.6%), disabling ENT manifestations in 11 (42.3%), vasculitis flares in
4 (15.3%), and/or inability to reduce prednisone dose below 5 mg/day in 22 (84.6%). The mepolizumab dose was increased
to 300 mg/month in 25 patients and to 200 mg/month in one patient. The median prednisone dose at the time of mepolizu-
mab dose escalation was 10 mg/day (IQR 5-17.5]). Five patients (19%) achieved a complete response and 6 (23%) a partial
response. Dose-escalation failed in 12 patients (46.2%), mainly due to uncontrolled asthma in 10, ENTmanifestations in 8, or
vasculitis flare in 1 case, and treatment was discontinued after a median of 9.3 months [IQR 6.6-10.8]. Among these
12 patients, 4 patients continued mepolizumab and 8 switched to benralizumab or dupilumab in 4 cases each. Finally,
3 remaining patients had a follow-up of < 3 months and were not evaluated for efficacy.

Conclusion: In EGPA patients with an inadequate response to mepolizumab 100 mg/month, increasing the dose of mepo-
lizumab led to a complete response in only 20% of cases. These data raise the question of the optimal strategy in the event
of failure of the 100 mg/monthly dose.
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Disclosure: F. Pallotti: None; P. Bonniaud: None; P. SMETS: None; s. Habib: None; A. Perier: None; A. Deroux:
None; J. Mankikian: None; A. Neel: Amgen, 2, AstraZeneca, 2, CSL Vifor, 2, GSK, 2, Sanofi, 2; C. Rousselin: None;
R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfi-
zer, 6, Roche, 6; C. Taille: None; E. Crickx: None; C. La Croix: None; P. Blanche: None; L. Guillevin: None;
X. Puéchal: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.

Abstract Number: 1594

Response to Mepolizumab Therapy in a Single-center Cohort of
Eosinophilic Granulomatosis with Polyangiitis Patients: Characterization
of Cytokine/Chemokine Pattern and Phenotypic Stratification

Michele Moretti1, Francesco Ferro2, Irene Martelli3, Francesca Pistone3, Giulia Greco3, Federica Di Cianni4, Nazzareno
Italiano5, ROSARIA TALARICO4, Veronica Seccia6, Chiara Baldini7, Ilaria Puxeddu3 and Marta Mosca7, 1University of Pisa,
Pisa, Pisa, Italy, 2Clinical and Experimental Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa,
Italy, 3Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, 4University of Pisa, Pisa, Italy,
5University of Pisa, Rovigo, Italy, 6Azienda Ospedaliero Universitaria Pisana, University of Pisa, Pisa, Italy, 7University of
Pisa, Department of Clinical and Experimental Medicine - Rheumatology Unit, Pisa, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The introduction of Mepolizumab treatment has revolutionized the therapy of EGPA and has pro-
moted the search for biomarkers predictive of response to treatment. However, few data are available on proinflammatory
mediators involved in the disease, particularly during Mepolizumab therapy. The aim of this study is to evaluate the effect
of Mepolizumab on serum levels of cytokines/chemokines potentially involved in EGPA and to correlate them with the clinical
and biohumoral profile of patients.

Methods: Patients with a diagnosis of EGPA, made according to ACR/EULAR 2022 classification criteria, followed at our
center for at least 1 year and candidates for therapy with Mepolizumab 300 mg/4 weeks were included. Data on demo-
graphic, clinical, spirometry, and routine blood chemistry variables were collected before (T0) and after 6 months (T1) of ther-
apy with Mepolizumab. On peripheral venous blood, we quantified serum levels of IL-4, IL-5, IL-8, GM-CSF, Eotaxin-1, -2, -3
by ELISA. Patients were stratified by disease phenotype according to the presence/absence of ANCA-MPO and atopy
(defined as the presence of allergic asthma and rhinoconjunctivitis, atopic dermatitis and food allergies). The study received
approval from the local Ethics Committee and was conducted according to the principles of the Declaration of Helsinki.

Table 1. Levels of cytokines, chemokines and other laboratory parameters measured at T0 and T1
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Results: Seventeen patients with EGPA were enrolled, 52.9% male. They showed a mean age of 56.12±8.34 years and an
average disease duration of 5.92±3.49 years. 29.4% of cases (5 out of 17) were ANCA-MPO positive. All patients were asth-
matic; asthma had a late onset in 41.2% (7/17) of them. 94.1% (16/17) had nasal polyposis and 64.7% (11/17) were atopic.
58.8% (10/17) were taking prednisone therapy with an average dose at T0 of 6.37±5.62 mg. Mean Sino-Nasal Outcome
Test - 22 (SNOT-22) and Asthma Control Test (ACT) values at T0 were 45.88±16.95 and 18±4.04, respectively, with
FEV1 of 2.14±0.5 L and Total Nasal Polyps Score (TNPS) of 3±1.87. Mean values of eosinophils, neutrophils, total IgE
and cytokines/chemokines at T0 and T1 are shown in Table 1.

At T1, the levels of cytokines/chemokines, neutrophils, total IgE did not change, while the number of eosinophils decreased
significantly (p=0.01), as did the daily dose of prednisone (2.11±2.12 mg, p=0.001). There was a decrease in SNOT-22
(25.38±16.16, p=0.001) and TNPS (1±1.22 p=0.002) and a parallel increase in ACT (21.6±3.24, p=0.018) at T1. The values
of FEV1 remained unchanged.

Comparing patients by presence/absence of atopy and ANCA-MPO negativity/positivity, cytokine/chemokine levels did not
differ between groups at T0 or even comparing T0 and T1, except in ANCA-MPO negative patients, where IL-5 values were
found to be increased at T1 (7.69±7.5 vs 11.9±8.69, p=0.013).

Conclusion: This study confirms the effect of Mepolizumab on the control of peripheral eosinophilia and the improvement of
asthma and nasal polyposis and shows that measurement of IL-4, IL-5, IL-8, GM-CSF, Eotaxin-1, -2, -3 levels does not
appear useful for monitoring response to therapy. Further studies with larger samples are needed to evaluate changes in
IL-5 levels during Mepolizumab therapy in ANCA-negative patients.

Disclosure: M. Moretti: None; F. Ferro: None; I. Martelli: None; F. Pistone: None; G. Greco: None; F. Di Cianni:
None; N. Italiano: None; R. TALARICO: None; V. Seccia: None; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(-
GSK), 2, 5, 6, 12, Paid Instructor, johnson & johnson, 1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5;
I. Puxeddu: None; M. Mosca: AbbVie, 2, 6, AstraZeneca, 2, 6, GSK, 2, 5, 6, Idorsia, 2, Janssen, 6, Lilly, 6, Otsuka,
2, 6, UCB, 2.

Abstract Number: 1595

Tezepelumab for Relapsing or Refractory Eosinophilic Granulomatosis
with Polyangiitis: A European Retrospective Study

Margot Poux1, Matthieu Groh2, Alexandra Nanzerkelly3, Marco Caminati4, candice Lacroix5, stephanie Habib6 and
Benjamin Terrier7, 1Université de Paris cité, PARIS 04EME, France, 2Foch, Suresnes, France, 3King’s college London,
London, 4Department of Medicine, Asthma, Allergy and Clinical Immunology Section, University of Verona, Verona, Italy,
5Université de Paris cité, Paris, 6Service de Pneumologie, Hôpital Cochin, APHP Centre et Université Paris Cité, Paris,
France, 7Service de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a small vessel vasculitis associated with
asthma and blood and tissue eosinophilia. EGPA is often associated with glucocorticoid (GC)-dependent asthma and/or
ear, nose and throat (ENT) manifestations. When immunosuppressants and anti-IL-5/anti-IL-5R are ineffective, other
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therapeutic options may be proposed. Tezepelumab, a monoclonal antibody that inhibits the binding of thymic stromal lym-
phopoietin (TSLP) to the TLSP receptor, approved for severe asthma, may be an option. We describe the safety and efficacy
of off-label use of tezepelumab in relapsing and/or refractory EGPA.

Methods:We conducted a retrospective multicentre European study in EGPA patients who satisfied the 2022 ACR/EULAR
classification criteria and received tezepelumab for relapsing or refractory EGPA. Relapsing disease was defined as active
vasculitis (Birmingham Vasculitis Activity Score, BVAS >0) or active asthma symptoms or worsening sinonasal manifesta-
tions requiring an increase in oral GC dose. Refractory disease was defined as the inability to reduce GC below 7.5 mg/day
due to active disease while tapering prednisone. Complete response was defined by BVAS=0 and prednisone dose ≤4 mg/
day, and partial response by BVAS=0 and prednisone dose >4 mg/day.

Results: Ten patients (median age 46 (38-52) years, 60% females) were included. All patients were previously treated with
benralizumab, 6 (60%) with mepolizumab and 2 (20%) with dupilumab. The indications for tezepelumab were uncontrolled
asthma in all cases (100%), disabling ENT manifestations in 7 (70%) and high-dose GC-dependency in 7 (70%). The median
interval between stopping the previous biologic and starting tezepelumab was 2 (1-2.5) months.

Median follow-up after starting tezepelumab was 6 (3.2-8.7) months, including two patients with less than 3 months of
follow-up (not evaluable for efficacy). Five out of 8 patients (62.5%) achieved a complete response and 1/8 (12.5%) a partial
response. Median prednisone dose was 10 mg/day (0-40) at the start of tezepelumab and decreased to 0 mg/day (0-5) at
6 months. GC were completely stopped in 4 patients (50%). Median FEV1 at the start of tezepelumab was 57.5%
(48-63.7) and increased to 75% (61-86) at 6 months. The median eosinophilia count was 0 (0-120) per mm3 at baseline
and reached to 307 (225-397) at 6 months.

Two patients relapsed while on tezepelumab. One patient with initial improvement at 3 months experienced progressive
worsening of dyspnea with marked sputum eosinophilia (56%) at 6 months, while blood eosinophilia increased from 0 to
300/mm3, leading to discontinuation of tezepelumab. One patient with arthralgia and arthritis was treated with rituximab.
Two patients reported mild to moderate treatment-emergent arthralgia, one patient had epistaxis, and two patients had
non-severe viral respiratory infections.

Conclusion: These results suggest that tezepelumab may be effective in the treatment of patients with EGPA and refractory
or relapsing asthma and/or ENT manifestations and may allow GC sparing. The safety profile appeared to be favorable, with
no risk of drug-associated eosinophilia.

Disclosure: M. Poux: None; M. Groh: None; A. Nanzerkelly: None; M. Caminati: None; c. Lacroix: None; s. Habib:
None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.

Abstract Number: 1596

Efficacy of Eosinophil-Targeting Therapies According to Disease Severity
in Patients with Eosinophilic Granulomatosis with Polyangiitis

Bernhard Hellmich1, Peter Merkel2, David Jayne3, Benjamin Terrier4, Florence Roufosse5, Parameswaran Nair6, Nader
Khalidi6, David J. Jackson7, Shunsuke Furuta8, Lena Börjesson Sjö9, Sofia Necander9, Anat Shavit10, Claire Walton11 and
Michael Wechsler12, 1Klinik für Innere Medizin, Rheumatologie, Pneumologie, Nephrologie und Diabetologie, Medius
Kliniken, Akademisches Lehrkrankenhaus der Universität Tübingen, Kirchheim unter Teck, Germany, 2University of
Pennsylvania, Philadelphia, PA, 3University of Cambridge, Cambridge, United Kingdom, 4Service de Médecine interne,
Hôpital Cochin, AP-HP, Paris, Ile-de-France, France, 5Department of Internal Medicine, Hôpital Erasme, Université Libre
de Bruxelles, Brussels, Belgium, 6McMaster University and St Joseph’s Healthcare, Hamilton, ON, Canada, 7Guy’s Severe
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Asthma Centre, Guy’s and St Thomas’ NHS Trust; School of Immunology and Microbial Sciences, King’s College London,
London, United Kingdom, 8Department of Allergy and Clinical Immunology, Chiba University Hospital, Chiba, Japan,
9Late-Stage Respiratory and Immunology, BioPharmaceuticals R&D, AstraZeneca, Gothenburg, Sweden,
10BioPharmaceuticals Medical, AstraZeneca, Cambridge, United Kingdom, 11Late-Stage Respiratory and Immunology,
BioPharmaceuticals R&D, AstraZeneca, Cambridge, United Kingdom, 12National Jewish Health, Denver, CO

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare inflammatory disorder characterized
by asthma, eosinophilia, and small-to-medium size vessel vasculitis, with individual manifestations widely ranging in severity.
In the Phase 3 MANDARA trial in patients with EGPA (NCT04157348), benralizumab was non-inferior to mepolizumab in
inducing remission. This post-hoc analysis examined the efficacy of eosinophil-targeting therapies (benralizumab or mepoli-
zumab) based on severity of patients’ EGPA-associated cumulative manifestations >3 months prior to study enrollment.

Methods: 140 adults with relapsing and/or refractory EGPA treated per standard of care were randomized to benralizumab
30 mg (n=70) or mepolizumab 300 mg (n=70) SC Q4W for 52 weeks. Primary endpoint was the proportion of patients
achieving remission (Birmingham Vasculitis Activity Score [BVAS] = 0 and oral glucocorticoid [OGC] dose ≤4mg/day) at both

Table. Baseline demographics and characteristics of all patients with eosinophilic granulomatosis with polyangiitis by disease severity Severe
EGPA was defined by presence ever of at least one of the following characteristics: cardiomyopathy, glomerulonephritis, alveolar hemorrhage;
or treatment with cyclophosphamide or rituximab. a By biopsy evidence; b Historical or at baseline. ACQ-6, 6-item Asthma Control Questionnaire;
ANCA, anti-neutrophil cytoplasmic antibodies; BVAS, Birmingham Vasculitis Activity Score; ECG, electrocardiogram; EGPA, eosinophilic granulo-
matosis with polyangiitis; MRI, magnetic resonance imaging; OGC, oral glucocorticoids; SD, standard deviation; SNOT-22, Sino-Nasal Outcomes
Test 22; VDI, Vasculitis Damage Index.
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Weeks 36 and 48. Secondary endpoints were OGC use, clinical benefits, and relapse. In this analysis, data from both treat-
ment groups were pooled to evaluate these endpoints according to presence/absence of severe EGPA, defined as pres-
ence ever of at least one of the following: cardiomyopathy, glomerulonephritis, alveolar hemorrhage; or treatment with
cyclophosphamide or rituximab. Patients with historic evidence of severe EGPA are referred to as the ‘severe EGPA group’.
No patients had a severe manifestation of EGPA at trial entry.

Results: Of 140 randomized patients, 47 (33.6%) had severe EGPA (22 mepolizumab, 25 benralizumab) and 93 (66.4%)
had non-severe EGPA (48 mepolizumab, 45 benralizumab). Baseline BVAS and VDI were higher in the severe versus non-
severe EGPA group (Table). A higher proportion of patients with severe EGPA had both relapsing and refractory disease
and received non-OGC immunosuppressive therapy since diagnosis.

The adjusted rates of remission at both Weeks 36 and 48 were similar regardless of disease severity (severe EGPA: 53.6%,
non-severe EGPA: 60.0%; difference: –6.48 [95% confidence interval (CI):

–22.91, 9.95], p=0.4392) as were the adjusted rates for achieving remission by Week 24 and remaining in remission until
Week 52 (severe EGPA: 37.9%, non-severe EGPA: 39.9%; difference:

–1.98 [95% CI: –17.40, 13.44], p=0.8014). The proportion of patients with a relapse was also similar between the severe
(31.9%) and non-severe (29.0%) groups (Figure). During Weeks 48 through 52, 83.0% and 78.5% of patients in the severe
and non-severe EGPA groups, respectively, had a ≥50% reduction from baseline in OGC dose (difference: 4.44 [95% CI: –
8.91, 17.79], p=0.5147) and 31.1% versus 34.8%, respectively, were fully tapered off OGCs (difference: –3.64 [95% CI: –
19.50, 12.22), p=0.6527).

Conclusion: Eosinophil-targeting therapies (benralizumab or mepolizumab) demonstrated similar efficacy in patients with
EGPA with or without a history of severe disease, with results among patients in the former group comparable to the overall
cohort in the trial. The data suggest that targeting eosinophils may be effective regardless of history of severe disease in
patients with relapsing or refractory EGPA.

Figure. Time to first relapse among patients with eosinophilic granulomatosis with polyangiitis receiving eosinophil targeting therapies in MAN-
DARA, based on disease severity Severe EGPA was defined by presence ever of at least one of the following characteristics: cardiomyopathy, glo-
merulonephritis, alveolar hemorrhage; or treatment with cyclophosphamide or rituximab. Relapse was defined as worsening or persistence of
active disease characterized by: active vasculitis (BVAS >0); or active asthma symptoms and/or signs with a corresponding worsening in
ACQ-6 score; or active nasal and/or sinus disease, with a corresponding worsening in at least one of the sino-nasal symptom questions; warrant-
ing: an increase of OGC therapy; or an increased dose or addition of an immunosuppressive agent or hospitalization related to EGPA worsening.
ACQ-6, 6-item Asthma Control Questionnaire; BVAS, Birmingham Vasculitis Activity Score; EGPA, eosinophilic granulomatosis with polyangiitis;
HR, hazard ratio; OGC, oral glucocorticoid.
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Disclosure: B. Hellmich: AbbVie, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol Myers
Squibb, 2, 6, Chugai, 2, 6, GlaxoSmithKline, 2, 6, InflaRx, 2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Pha-
dia, 2, 6, Roche, 2, 6, Vifor Pharma, 2, 6; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5,
Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure,
2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio,
2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS
Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra,
2; D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6,
ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma,
2, 6; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2; F. Roufosse: AstraZeneca, 2, Glax-
oSmithKline, 2, Menarini, 2, Merck, 2, UpToDate, 9;P. Nair: Arrowhead, 6, AstraZeneca, 5, 6, CSL Behring, 6, Cyclome-
dica, 5, Equillium, 5, Foresee, 5, Genentech, 5, GlaxoSmithKline, 6, Sanofi, 5, 6, Teva, 5;N. Khalidi: AbbVie, 2, 5, Bristol
Meyers Squibb, 2, 5, GlaxoSmithKline, 2, 5, Mallinckrodt, 2, 5, Otsuka, 2, 5, Roche, 2, 5, Sanofi, 2, 5; D. Jackson:
AstraZeneca, 2, 5, 6, Boehringer-Ingelheim, 2, 6, Chiesi, 2, 6, GlaxoSmithKline, 2, 6, Sanofi Regeneron, 2, 6;
S. Furuta: Asahi Kasei Pharma, 2, 6, Chugai, 6, Daiichi Sankyo, 6, Eisai, 6, Kissei Pharma, 6; L. Börjesson Sjö: Astra-
Zeneca, 3, 11; S. Necander: AstraZeneca, 3, 11; A. Shavit: AstraZeneca, 3, 11; C. Walton: AstraZeneca, 3, 11;
M. Wechsler: Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Cohero Health, 2, Equillium, 2, Genentech, 2, Glax-
oSmithKline, 2, Novartis, 2, Regeneron Pharmaceuticals, 2, Sanofi–Genzyme, 2, Sentien Biotechnologies, 2, Teva, 2.

Abstract Number: 1597

Baseline Glucocorticoid-Related Toxicity in Newly-Diagnosed and
Relapsing ANCA-Associated Vasculitis

Naomi Patel1, Sarah Bray2, Darcy Trimpe3, David Jayne4, Peter Merkel5 and John Stone6, 1Massachusetts General
Hospital, Boston, MA, 2Amgen Ltd, Cambridge, United Kingdom, 3Amgen Inc., Thousand Oaks, CA, 4University of
Cambridge, Cambridge, United Kingdom, 5University of Pennsylvania, Philadelphia, PA, 6Massachusetts General
Hospital, Harvard Medical School, Concord, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The ADVOCATE trial evaluated avacopan (a C5a receptor antagonist) as a replacement for a stan-
dard prednisone taper in the treatment of granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA), two
types of ANCA-associated vasculitis. ADVOCATE used the Glucocorticoid Toxicity Index (GTI) to measure the change in glu-
cocorticoid (GC) toxicity during the trial. Patients’ baseline GC-related toxicity, which may serve as an important predictor of
clinical outcomes and future GC toxicity, has not been reported. This study aimed to evaluate patients’GC-related toxicity at
baseline in the ADVOCATE trial, using an adaptation of the GTI—the GT-SNAPSHOT—that assesses patients’ GC toxicity
at a single point in time.

Methods: This analysis evaluated the overall GT-SNAPSHOT scores among all patients in the ADVOCATE trial at baseline.
This post-hoc analysis reports the overall and individual GT-SNAPSHOT domain scores of those with newly-diagno-
sed versus relapsing disease.
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Figure. Contributions (Percent of Total Score) of Each GT-SNAPSHOT Domain to the Overall GT-SNAPSHOT Score by Disease Status at Baseline

Table 1. Summary of Domain Involvement and Manifestations of the GT-SNAPSHOT Score in Individuals with Newly-Diagnosed and Relapsing
GPA or MPA
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Results: Of the 330 patients in ADVOCATE, 229 had newly-diagnosed GPA or MPA, and 101 had relapsing GPA or MPA.
The GT-SNAPSHOT domains that contributed the most to the overall scores were the Blood Pressure, Glucose Tolerance,
Neuropsychiatric Effects, and Lipid Metabolism domains (Figure). GT-SNAPSHOT scores were similar in those with newly-
diagnosed vs. relapsing disease (median [IQR] of 102 [65-137] vs 98 [68-142], respectively). Patients with relapsing disease
were more likely to have obesity (BMI >30 kg/m2), hemoglobin A1c ≥ 5.7% on anti-hyperglycemic medication, osteoporosis,
and ocular toxicity (cataracts or increased intraocular pressure). Those with newly-diagnosed disease had more neuropsy-
chiatric manifestations, specifically insomnia and depression, and peptic ulcer disease. Infections prior to baseline were
roughly balanced between groups (Table 1).

The finding of similar GT-SNAPSHOT scores in those with newly-diagnosed vs. relapsing disease prompted evaluation of
their GC use prior to baseline. The mean cumulative GC exposure in the year prior to baseline was similar between the
two groups overall (1,297 vs. 1,486 mg, respectively), but there were differences in pattern and timing of GC use (Table 2).
Newly-diagnosed patients had higher mean cumulative GC exposure during screening (encompassing 14 days prior to
baseline) compared to those with relapsing disease: 1,119 vs. 542 mg, respectively. In contrast, patients with relapsing dis-
ease had higher cumulative exposure in the 351 days before screening: 944 vs. 178 mg, respectively.

Conclusion: In ADVOCATE, patients with newly-diagnosed GPA or MPA had GT-SNAPSHOT scores similar to those with
relapsing disease, indicating comparable baseline GC-related toxicity. However, the affected GC toxicity domains differed
between groups, with GC toxicities associated with chronic GC exposure more commonly seen among patients with relaps-
ing disease and GC toxicities that can develop more rapidly more commonly seen in those with newly-diagnosed disease.

Disclosure: N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; S. Bray: Amgen, 3, 11, Eisai, 3;
D. Trimpe: Amgen, 3, 11, ChemoCentryx, 3, 11;D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingel-
heim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6,
Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca,
2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dyna-
cure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5,
HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis,
2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Vis-
terra, 2; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2.

Table 2. Summary of Glucocorticoid Use Before Enrollment in ADVOCATE
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Abstract Number: 1598

Projecting the Impact of Standard, Reduced-Dose, and Minimal-Dose
Glucocorticoid Regimens in the Treatment of ANCA-Associated Vasculitis
Using Simulation Modeling

Naomi Patel1, Aaron Wu1, Shruthi Srivatsan1, Eli Miloslavsky2, Peter Merkel3, John Stone4, Hyon K. Choi5, Emily Hyle1

and Zachary Wallace2, 1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Newton, MA,
3University of Pennsylvania, Philadelphia, PA, 4Massachusetts General Hospital, Harvard Medical School, Concord, MA,
5Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GCs) remain a cornerstone of treatment of ANCA-associated vasculitis (AAV) but
predispose people to infectious, metabolic, and other toxicities. We projected the long-term clinical outcomes associated
with different GC treatment strategies for AAV using AAV-Sim, a previously validated microsimulation model.

Methods: At model start, all individuals are in remission without diabetes. Each month, individuals in the model can transition
between active (e.g., major/minor relapse) or inactive AAV states and are at risk of complications and death. Demographics,
disease-specific characteristics, and monthly transition probabilities (Table 1) are derived from relevant literature
(e.g., clinical trials in AAV, national mortality data, local AAV cohort) and stratified by demographic, disease-specific
(e.g., sex, ANCA type), and treatment characteristics. The GC regimen affects risk of incident diabetes and severe infection;
diabetes also directly increases the risk of severe infection, end-stage renal disease, and mortality. In combination with fixed-
dose rituximab (every 6 months), we evaluated 3 GC treatment strategies for major disease relapse: 1) Standard: predni-
sone 1 mg/kg daily, tapering to 10 mg daily by month 6, 2) Reduced-dose: prednisone 0.5 mg/kg daily, discontinuing by
month 6, and 3)Minimal: varying starting doses, discontinued within 2 months, in conjunction with avacopan. We projected
the outcomes of major and minor relapse, incident diabetes mellitus, ≥1 severe infection, end-stage renal disease, and death
over 5 years.

Results: Over 5 years, among all individuals, the projected percentage with incident diabetes (5.9% vs. 4.8% vs. 4.1%) and
≥1 severe infection (34.5% vs. 34.2% vs. 34.2%) would be higher in the standard vs. reduced-dose vs. minimal GC strate-
gies, respectively (Figure; Table 2). Cumulative incidence of death would be slightly higher in the standard GC group (9.2%
vs. 9.0% with the other GC regimens). The GC-sparing benefits with regard to diabetes would be greater in PR3 vs. MPO

Table 1. Sample Input Parameters for Assessing the Impact of Standard, Reduced-Dose, and Minimal-Dose Glucocorticoid Regimens in the
Treatment of ANCA-Associated Vasculitis in the AAV-Sim Model
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positive individuals (incident diabetes in 6.5% vs. 5.3% vs. 4.1% in PR3 positive versus 5.4% vs. 4.7% vs. 4.1% in MPO pos-
itive individuals across GC regimens), owing largely to the greater probability of both major and minor relapse in those with
PR3 positivity and subsequent increased GC exposure.

Conclusion: Over 5 years, an AAV treatment strategy that uses minimal GCs would be associated with lower cumulative
incidence of diabetes. The GC-sparing benefits would be most notable in people at highest risk of relapse
(e.g., PR3-ANCA positivity). These findings highlight the importance of GC-sparing strategies and the need for studies that
identify people most likely to benefit.

Disclosure: N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; A. Wu: None; S. Srivatsan: None;
E. Miloslavsky: None; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingel-
heim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra,
5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene,
2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfi-
zer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; J. Stone:
Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2; H. Choi: Ani, 1, Horizon,
1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB; E. Hyle: None; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD,
2, Sanofi, 5, Zenas, 2.

Table 2. 5-Year Model-Projected Outcomes by Glucocorticoid Regimen for Major Relapse (Standard vs. Reduced-Dose vs. Minimal) and
ANCA Type

Figure 1. Model-Projected Percentage with Incident Diabetes Mellitus over 5 Years Stratified by Glucocorticoid Regimen and ANCA Type, Among
Those in Remission at Model Start
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Abstract Number: 1599

Glucocorticoids versus Glucocorticoids Plus Cyclophosphamide in
Eosinophilic Granulomatosis with Polyangiitis with Poor-Prognosis
Factors: A Target Trial Emulation Study

Boris Sorin1, Matthias Papo1, Renato Alberto Sinico2, Vítor Silvestre Teixeira3, Nils Venhoff4, Maria-Letizia Urban5,
Michele Iudici6, Juliane Mahrhold7, Francesco Locatelli8, Giulia Cassone9, Franco Schiavon10, Benjamin Seeliger11,
Thomas Neumann12, Claudia Feder13, Claus Kroegel14, Matthieu Groh15, Chiara Marvisi16, Maxime Samson17, Thomas
Barba18, David Jayne19, Arianna Troilo20, Jens Thiel20, Bernhard Hellmich21, Sara Monti22, Carlomaurizio Montecucco23,
Carlo Salvarani24, Jean-Emmanuel Kahn25, Bernard Bonnotte26, Cécile-Audrey Durel27, Xavier Puéchal28, Luc Mouthon29,
Loïc Guillevin30, Giacomo Emmi31, Augusto Vaglio32, Raphael Porcher33 and Benjamin Terrier34, and the French
Vasculitis Study Group (FVSG) and the European EGPA Study Group (EESG), 1Department of Internal Medicine, Cochin
Hospital, National Referral Center for Rare Systemic Autoimmune and Autoinflammatory Diseases of Ile de France, East
and West, Paris Cité University, Assistance Publique – Hôpitaux de Paris, Paris, France, 2Nephrology and Dialysis Unit,
IRCCS Humanitas Research Hospital, Milan, Italy, 3Department of Rheumatology, Faro Hospital, Algarve, Portugal,
4Medical Center - University of Freiburg, Internal Medicine, Department of Rheumatology and Clinical Immunology,
Freiburg, Germany, 5Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy,
6Department of Internal Medicine, Cochin Hospital, National Referral Center for Rare Systemic Autoimmune and
Autoinflammatory Diseases of Ile de France, East and West, Paris Cité University, Assistance Publique – Hôpitaux de
Paris and Division of rheumatology, Geneva University Hospitals and University of Geneva, Geneva, Switzerland, Paris,
France, 7Department of Internal Medicine, Rheumatology, Pulmonology, Nephrology and Diabtologyy and Immunology,
ERN-RITA Reference Center, Vasculitis-Center Tübingen-Kirchheim, Medius Kliniken Kirchheim, University of Tübingen,
Kirchheim-Teck, Germany, 8Department of Rheumatology, IRCCS Policlinico S. Matteo Foundation, University of Pavia,
Pavia, Italy, 9Clinical and Experimental Medicine PhD Program, Azienda USL-IRCCS di Reggio Emilia and Universita di
Modena and Reggio Emilia, Modena, Italy, 10Department of Medicine DIMED, Division of Rheumatology, University of
Padua, Padua, Italy, 11Department of Respiratory Medicine, Hannover Medical School, Hannover, Germany,
12Department of Rheumatology, Clinic of Internal Medicine III, Jena University Hospital, Jena, Germany and Division of
Rheumatology, Immunology and Rehabilitation, Kantonsspital St Gallen, St Gallen, Switzerland, Jena, Germany,
13Department of Rheumatology, Clinic of Internal Medicine III, Jena University Hospital, Jena, Germany, 14Department of
Pneumology and Allergology, Clinic of Internal Medicine I, Jena University Hospital, Jena, Germany, 15Foch, Suresnes,
France, 16Rheumatology Unit Universita di Modena and Reggio Emilia, Modena, Italy, 17Department of Internal Medicine
and Clinical Immunology, François-Mitterrand Teaching Hospital, University of Bourgogne-Franche-Comté, Dijon,
France, 18Department of Internal Medicine, Hôpital Edouard Herriot, Lyon, France, 19University of Cambridge,
Cambridge, United Kingdom, 20Department of Rheumatology and Clinical Immunology, Medical Center – University of
Freiburg, Faculty of Medicine, Freiburg, Germany, 21Klinik für Innere Medizin, Rheumatologie, Pneumologie,
Nephrologie und Diabetologie, Medius Kliniken, Akademisches Lehrkrankenhaus der Universität Tübingen, Kirchheim
unter Teck, Germany, 22IRCCS Istituto Auxologico Italiano, Milan, Italy, 23IRCCS policlinico S. Matteo foundation,
University of Pavia, Pavia, Italy, 24Azienda USL-IRCCS di Reggio Emilia and University of Modena and Reggio Emilia,
Reggio Emilia, Italy, Reggio Emilia, Italy, 25Department of Internal Medicine, Ambroise Paré Hospital, Assistance Publique
- Hôpitaux de Paris, Université de Versailles Saint-Quentin-en-Yvelines, Boulogne-Billancourt, France, Boulogne
Billancourt, France, 26Department of Internal Medicine and Clinical Immunology, Dijon University Hospital, Dijon,
France., Dijon, France, 27Edouard Herriot University Hospital, Lyon, France, 28National Referral Center For Rare Systemic
Autoimmune Diseases, Paris, France, 29Service de Médecine Interne, Centre de Référence Maladies Systémiques
Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-
Hôpitaux de Paris (AP-HP), Paris, France, 30National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-
de-France, France, 31Department of Medical, Surgery and Health Sciences, University of Trieste, and Clinical Medicine
and Rheumatology Unit, Cattinara University Hospital, Trieste, Italy, 32Department of Biomedical, Experimental and
Clinical Sciences "Mario Serio", University of Firenze, Florence, Italy, 33Department of Rheumatology, Bicêtre AP-HP
Hôpital, Université Paris-Saclay, Paris, Ile-de-France, France, 34Service deMédecine interne, Hôpital Cochin, AP-HP, Paris,
Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

3271

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a small-vessel necrotizing vasculitis charac-
terized by asthma, blood and tissue eosinophilia and vasculitis affecting multiple organs. According to the European and
French recommendations, patients with EGPA with poor-prognosis factors (1996 Five Factor Score [FFS] ≥1) are treated
with the combination of glucocorticoids (GCs) and cyclophosphamide (CYC). However, the original data on which these rec-
ommendations are based are weak, which justifies the need to obtain data of good methodological quality. In the present
study, using a large retrospective European database, we compared the efficacy of GCs plus CYC versus GCs alone for
the treatment of EGPA with poor-prognosis in a large population of unselected patients.

Methods: We emulated a target trial using observational data from a European multicenter retrospective database. We
included patients with newly diagnosed EGPA with a 1996 Five Factor Score (FFS) of at least 1, treated with GCs or GCs
plus CYC between June 1985 and November 2018. Outcomes were all-severity relapse, major relapse, death at 12 months
and GC-dependent asthma and/or ear nose and throat (ENT) manifestations at 24 months. Propensity score analysis was
used to adjust for potential confounders.

Results: A total of 209 patients were included: 99 (47%) were male and the mean age at diagnosis was 52 (± 16 years);
54 (26%) were treated with GCs alone and 154 (74%) with GCs plus CYC. After weighting, the variables included in the
PS estimation were balanced in the two groups and the risk of any relapse at 12 months (hazard ratio [HR]: 0.24, 95% CI
[0.08-0.67], p =0.007), major relapse at 12 months (HR: 0.24, 95% CI [0.07-0.85], p =0.026) and the proportion of GC-
dependent asthma and/or ENT manifestations at 24 months (odds ratio: 0.30, 95% CI [0.14-0.66], p =0.003) were lower
in the GCs plus CYC group compared with the GCs alone group. At 24 months, 3 (8%) patients in the GCs group and
1 (1%) in the GCs plus CYC group had a severe infection and no patient developed cancer.

Conclusion: This target trial emulation study shows that the addition of CYC to GCs reduces the rate of vasculitis relapse
and the rate of GCs-dependent asthma and/or ENT manifestations in patients with poor-prognosis EGPA.

Disclosure: B. Sorin: None; M. Papo: None; R. Sinico: None; V. Teixeira: None; N. Venhoff: AbbVie/Abbott, 1, 5,
6, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 6, Chugai,
6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Medac, 5, Novartis, 1, 5, 6, Pfizer, 1, 5, 6, Roche, 1, 6, UCB, 1, 6, Vifor,
1, 6;M. Urban: None;M. Iudici: None; J. Mahrhold: None; F. Locatelli: None;G. Cassone: None; F. Schiavon: None;
B. Seeliger: None; T. Neumann: None; C. Feder: None; C. Kroegel: None; M. Groh: None; C. Marvisi: None;
M. Samson: None; T. Barba: None; D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6,
Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche,
2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; A. Troilo: None; J. Thiel: None; B. Hellmich: AbbVie, 2, 6, Amgen, 2, 6, Astra-
Zeneca, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol Myers Squibb, 2, 6, Chugai, 2, 6, GlaxoSmithKline, 2, 6, InflaRx, 2, 6,
Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Phadia, 2, 6, Roche, 2, 6, Vifor Pharma, 2, 6; S. Monti: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6;C. Montecucco: None;C. Salvarani: None; J. Kahn: None; B. Bonnotte: None;C. Durel:
None; X. Puéchal: None; L. Mouthon: None; L. Guillevin: None; G. Emmi: None; A. Vaglio: None; R. Porcher: None;
B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.
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Abstract Number: 1600

Glucocorticoids versus Glucocorticoids Plus Cyclophosphamide in
Eosinophilic Granulomatosis with Polyangiitis Without Poor-Prognosis
Factors: A Target Trial Emulation Study

Boris Sorin1, Matthias Papo1, Renato Alberto Sinico2, Vítor Silvestre Teixeira3, Nils Venhoff4, Maria-Letizia Urban5,
Michele Iudici6, Juliane Mahrhold7, Francesco Locatelli8, Giulia Cassone9, Franco Schiavon10, Benjamin Seeliger11,
Thomas Neumann12, Claudia Feder13, Claus Kroegel14, Matthieu Groh15, Chiara Marvisi16, Maxime Samson17, Thomas
Barba18, David Jayne19, Arianna Troilo20, Jens Thiel20, Bernhard Hellmich21, Sara Monti22, Carlomaurizio Montecucco23,
Carlo Salvarani24, Jean-Emmanuel Kahn25, Bernard Bonnotte26, Cécile-Audrey Durel27, Xavier Puéchal28, Luc Mouthon29,
Loïc Guillevin30, Giacomo Emmi31, Augusto Vaglio32, Raphael Porcher33 and Benjamin Terrier34, and the French
Vasculitis Study Group (FVSG) and the European EGPA Study Group (EESG), 1Department of Internal Medicine, Cochin
Hospital, National Referral Center for Rare Systemic Autoimmune and Autoinflammatory Diseases of Ile de France, East
and West, Paris Cité University, Assistance Publique – Hôpitaux de Paris, Paris, France, 2Nephrology and Dialysis Unit,
IRCCS Humanitas Research Hospital, Milan, Italy, 3Department of Rheumatology, Faro Hospital, Algarve, Portugal,
4Medical Center - University of Freiburg, Internal Medicine, Department of Rheumatology and Clinical Immunology,
Freiburg, Germany, 5Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy,
6Department of Internal Medicine, Cochin Hospital, National Referral Center for Rare Systemic Autoimmune and
Autoinflammatory Diseases of Ile de France, East and West, Paris Cité University, Assistance Publique – Hôpitaux de
Paris and Division of rheumatology, Geneva University Hospitals and University of Geneva, Geneva, Switzerland, Paris,
France, 7Department of Internal Medicine, Rheumatology, Pulmonology, Nephrology and Diabtologyy and Immunology,
ERN-RITA Reference Center, Vasculitis-Center Tübingen-Kirchheim, Medius Kliniken Kirchheim, University of Tübingen,
Kirchheim-Teck, Germany, 8Department of Rheumatology, IRCCS Policlinico S. Matteo Foundation, University of Pavia,
Pavia, Italy, 9Clinical and Experimental Medicine PhD Program, Azienda USL-IRCCS di Reggio Emilia and Universita di
Modena and Reggio Emilia, Modena, Italy, 10Department of Medicine DIMED, Division of Rheumatology, University of
Padua, Padua, Italy, 11Department of Respiratory Medicine, Hannover Medical School, Hannover, Germany,
12Department of Rheumatology, Clinic of Internal Medicine III, Jena University Hospital, Jena, Germany and Division of
Rheumatology, Immunology and Rehabilitation, Kantonsspital St Gallen, St Gallen, Switzerland, Jena, Germany,
13Department of Rheumatology, Clinic of Internal Medicine III, Jena University Hospital, Jena, Germany, 14Department of
Pneumology and Allergology, Clinic of Internal Medicine I, Jena University Hospital, Jena, Germany, 15Foch, Suresnes,
France, 16Rheumatology Unit Universita di Modena and Reggio Emilia, Modena, Italy, 17Department of Internal Medicine
and Clinical Immunology, François-Mitterrand Teaching Hospital, University of Bourgogne-Franche-Comté, Dijon,
France, 18Department of Internal Medicine, Hôpital Edouard Herriot, Lyon, France, 19University of Cambridge,
Cambridge, United Kingdom, 20Department of Rheumatology and Clinical Immunology, Medical Center – University of
Freiburg, Faculty of Medicine, Freiburg, Germany, 21Klinik für Innere Medizin, Rheumatologie, Pneumologie,
Nephrologie und Diabetologie, Medius Kliniken, Akademisches Lehrkrankenhaus der Universität Tübingen, Kirchheim
unter Teck, Germany, 22IRCCS Istituto Auxologico Italiano, Milan, Italy, 23IRCCS policlinico S. Matteo foundation,
University of Pavia, Pavia, Italy, 24Azienda USL-IRCCS di Reggio Emilia and University of Modena and Reggio Emilia,
Reggio Emilia, Italy, Reggio Emilia, Italy, 25Department of Internal Medicine, Ambroise Paré Hospital, Assistance Publique
- Hôpitaux de Paris, Université de Versailles Saint-Quentin-en-Yvelines, Boulogne-Billancourt, France, Boulogne
Billancourt, France, 26Department of Internal Medicine and Clinical Immunology, Dijon University Hospital, Dijon,
France., Dijon, France, 27Edouard Herriot University Hospital, Lyon, France, 28National Referral Center For Rare Systemic
Autoimmune Diseases, Paris, France, 29Service de Médecine Interne, Centre de Référence Maladies Systémiques
Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-
Hôpitaux de Paris (AP-HP), Paris, France, 30National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-
de-France, France, 31Department of Medical, Surgery and Health Sciences, University of Trieste, and Clinical Medicine
and Rheumatology Unit, Cattinara University Hospital, Trieste, Italy, 32Department of Biomedical, Experimental and
Clinical Sciences "Mario Serio", University of Firenze, Florence, Italy, 33Department of Rheumatology, Bicêtre AP-HP
Hôpital, Université Paris-Saclay, Paris, Ile-de-France, France, 34Service deMédecine interne, Hôpital Cochin, AP-HP, Paris,
Ile-de-France, France
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a small-vessel vasculitis characterized by
asthma, blood and tissue eosinophilia and vasculitis affecting multiple organs. According to the European recommenda-
tions, patients with EGPA without poor-prognosis factor are treated with glucocorticoids (GCs) alone. However, no study
has ever compared GC versus GC plus CYC in patients without poor-prognosis factors as assessed by the 1996 Five Factor
Score (FFS). Two different studies showed that the combination of GCs plus azathioprine or rituximab compared with GCs
alone did not improve the remission rate in EGPA without poor-prognosis factors. In the present study, using a large retro-
spective European database, we compared the efficacy of GCs plus CYC versus GCs alone for the treatment of EGPA with-
out poor-prognosis.

Methods: We emulated a target trial using observational data from a European multicenter retrospective database. We
included patients with newly diagnosed EGPA with a 1996 Five Factor Score (FFS) of 0, treated with GCs or GCs plus
CYC between June 1985 and November 2018. Primary outcome was overall relapse. Secondary outcomes were major
relapse, death and GC-dependent asthma and/or ear nose and throat (ENT) manifestations. Propensity score analysis
was used to adjust for potential confounders. We performed a subgroup analysis on patients with organ-threatening
manifestations.

Results: A total of 250 patients were included: 113 (45%) were male and the mean age at diagnosis was 52 (± 15 years);
177 (71%) were treated with GCs alone and 73 (29%) with GCs plus CYC. Among these patients with a FFS of 0, 102
(41%) patients had organ-threatening manifestations (mainly mononeuritis multiplex in 96 patients): 59 were treated with
GCs alone and 43 were treated with GCs plus CYC.

After weighting, the variables included in the propensity score estimation were balanced in the two groups and the risk of any
relapse at 12 months (hazard ratio [HR]: 1.74, 95% CI [0.56-5.40], p =0.338), major relapse at 12 months (HR: 2.14, 95% CI
[0. 56-8.17], p =0.267) and the proportion of GC-dependent asthma and/or ENT manifestations at 24 months (odds ratio
[OR]: 1.73, 95% CI [0.96-3.08], p =0.068) were not statistically different in the GCs plus CYC group compared to the GCs
alone group.

Similar results were observed in the subgroup of patients with a FFS of 0 but organ-threatening manifestations: HR for any
relapse at 12 months: 0.88 (95%CI [0.26-3.03], p =0.839); HR for major relapse at 12 months: 1.04 (95%CI [0.28-3.85], p
=0.951) and OR for GC-dependent asthma and/or ENT manifestations at 24 months: 1.79 (95%CI [0.77-4.16], p =0.175).

Three patients (2%) died before 12 months in the GCs group versus none in the GCs plus CYC group. Among the
146 patients for whom safety data were available at 24 months, 1 (1%) patient in the GCs group and 3 (6%) in the GCs plus
CYC group had a severe infection and no patient developed cancer.

Conclusion: This target trial emulation study shows that the addition of CYC to GCs does not reduce the rate of vasculitis
relapse or the rate of GC-dependent asthma and/or ENT manifestations in patients with EGPA and no poor-prognosis fac-
tors, including patients with organ-threatening manifestations.

Disclosure: B. Sorin: None; M. Papo: None; R. Sinico: None; V. Teixeira: None; N. Venhoff: AbbVie/Abbott, 1, 5,
6, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 6, Chugai,
6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Medac, 5, Novartis, 1, 5, 6, Pfizer, 1, 5, 6, Roche, 1, 6, UCB, 1, 6, Vifor,
1, 6;M. Urban: None;M. Iudici: None; J. Mahrhold: None; F. Locatelli: None;G. Cassone: None; F. Schiavon: None;
B. Seeliger: None; T. Neumann: None; C. Feder: None; C. Kroegel: None; M. Groh: None; C. Marvisi: None;
M. Samson: None; T. Barba: None; D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6,
Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche,
2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; A. Troilo: None; J. Thiel: None; B. Hellmich: AbbVie, 2, 6, Amgen, 2, 6,
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AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol Myers Squibb, 2, 6, Chugai, 2, 6, GlaxoSmithKline, 2, 6, InflaRx,
2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Phadia, 2, 6, Roche, 2, 6, Vifor Pharma, 2, 6; S. Monti: Astra-
Zeneca, 6, GlaxoSmithKlein(GSK), 6; C. Montecucco: None; C. Salvarani: None; J. Kahn: None; B. Bonnotte: None;
C. Durel: None; X. Puéchal: None; L. Mouthon: None; L. Guillevin: None; G. Emmi: None; A. Vaglio: None;
R. Porcher: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.

Abstract Number: 1601

Changing Spectrum of Systemic Therapies for Eosinophilic
Granulomatosis with Polyangiitis from 2006-2023

Lynn Fussner1, Christian Pagnoux2, David Cuthbertson3, Thomas Corbridge4, Nader Khalidi5, Curry Koening6, Carol
Langford7, Carol McAlear8, Paul Monach9, Larry Moreland10, Rennie Rhee8, Philip Seo11, Anat Shavit12, Jared Silver13,
Ulrich Specks14, Kenneth Warrington14, Michael Wechsler15 and Peter Merkel8, and for the Vasculitis Clinical Research
Consortium, 1The Ohio State University, Columbus, OH, 2Mount Sinai Hospital, Toronto, ON, Canada, 3University of
South Florida, Tampa, FL, 4US Value Evidence and Outcomes, GSK, Durham, NC, 5McMaster University, Hamilton, ON,
Canada, 6University of Texas Dell Medical School, Austin, TX, 7Cleveland Clinic, Moreland Hills, OH, 8University of
Pennsylvania, Philadelphia, PA, 9VA Boston Healthcare System, Boston, MA, 10University of Colorado, Denver, CO,
11Johns Hopkins University, Baltimore, MD, 12BioPharmaceuticals Medical, AstraZeneca, Cambridge, United Kingdom,
13US Medical Affairs - Respiratory, GSK, Durham, 14Mayo Clinic, Rochester, MN, 15National Jewish Health, Denver, CO

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The emergence of biologic therapies targeting eosinophils via the IL-5 pathway provided new
options for treatment in eosinophilic granulomatosis with polyangiitis (EGPA). There has also been an increase in biologic
therapies targeting other pathways for severe asthma, a prominent feature of EGPA. This study evaluated the evolution of
systemic therapies utilized in patients with EGPA before and after introduction of these biologic agents in North America.

Methods: Clinical data were examined from 326 participants in a longitudinal cohort at 11 academic centers in the USA and
Canada. Participants were grouped based on the timing of their enrollment in the cohort, using three separate periods:
(A) April 2006 -- April 2011; (B) May 2011 (first full month after FDA approval of rituximab for use in other forms of antineutro-
phil cytoplasmic antibody (ANCA)-associated vasculitis) -- December 2017; (C) January 2018 (first full month after FDA
approval of mepolizumab for use in EGPA) -- October 2023.

*=p<.05 for difference among time periods using the likelihood ratio chi-square test.
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Results: Enrollment per period: A-118 participants; B-136; C-72. Sex and age distribution were similar across all time
periods, with 187 (57.4%) females, and mean ± SD age at enrollment = 53.4 ± 14.2 years. Median disease duration at enroll-
ment = 1.5 years; 127/326 (40.0%) were ANCA-positive. Manifestations of EGPA experienced by the participants at any
point during their disease course were generally similar across the three enrollment periods (Figure 1). Cyclophosphamide
(IV or oral) was used during the treatment course of 56 (47.5%) participants enrolled during A, 52 (38.2%) during B, and
22 (31.4%) during C (p=0.0792) (Figure 2). Rituximab was used in 12 (10.2%) patients enrolled in period A, 18 (13.2%)
during B, and 14 (20.0%) during C (p=0.1762). 70 (21.6%) participants received an anti-IL-5 or anti-IL5R agent (mepolizu-
mab, benralizumab, or reslizumab) during their course, most commonly mepolizumab (n=53). Use of these three agents
increased over time, with 11 (9.3%) participants enrolled in period A ultimately receiving one of these agents, versus
29 (21.3%) in group B, and 30 (42.9%) in group C (p< 0.0001). Two participants received concurrent treatment with mepo-
lizumab and rituximab (1 each in groups B and C). One participant, enrolled during period B, received concurrent cyclophos-
phamide and mepolizumab. 14 participants (4.3%) received a non-IL5/IL5R biologic asthma therapy (omalizumab or
dupilumab; none with tezepelumab), of whom 12 started prior to enrollment in the study cohort (one received both prior).
Participants receiving omalizumab were distributed across all 3 enrollment groups (A=4, B=5, C=2), while all 4 participants
receiving dupilumab were in enrollment group C and started this drug prior to enrollment.

Conclusion: Treatment regimens for EGPA evolved substantially over time, with changes in prescribing patterns closely
linked to availability of biologic immunomodulatory agents. Further analyses are warranted to investigate the efficacy and
safety of these agents for management of specific disease features of EGPA.

Disclosure: L. Fussner: Amgen, 2, Takeda, 12, Fudning to VCRC (collaborative body);C. Pagnoux: AstraZeneca, 2, 6,
CSL Vifor, 2, GSK, 2, 6, Otsuka, 2, 6; D. Cuthbertson: None; T. Corbridge: GlaxoSmithKlein(GSK), 3, 12, financial
equities; N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1;
C. Koening: Amgen, 6; C. Langford: AbbVie/Abbott, 12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consul-
tant, Bristol-Myers Squibb(BMS), 5, 12, Non-paid consultant, GlaxoSmithKlein(GSK), 5; C. McAlear: None;
P. Monach: HI-Bio, 2; L. Moreland: None; R. Rhee: None; P. Seo: None; A. Shavit: AstraZeneca, 3, 11; J. Silver:
GSK, 3, 12, Financial equities; U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2,
Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes,
5, Novartis, 5, NS Pharma, 5; K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2;
M. Wechsler: Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Cohero Health, 2, Equillium, 2, Genentech, 2, Glax-
oSmithKline, 2, Novartis, 2, Regeneron Pharmaceuticals, 2, Sanofi–Genzyme, 2, Sentien Biotechnologies, 2, Teva, 2;
P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers
Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano,

IL-5, interleukin-5; IL-5R, IL-5 receptor.
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2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen,
2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regen-
eron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.

Abstract Number: 1602

Complications in Eosinophilic Granulomatosis with Polyangiitis (EGPA)
Patients: A Nationwide Analysis

Faria Sami1, Ahmad Basharat2, Shahzad Ahmed Sami3 and Saman Tanveer4, 1University of Alabama, Chicago, IL,
2Marshfield Clinic Health System, Marshfeild, WI, 3Trinity Health Oakland Hospital, Pontiac, 4John H. Stroger Jr. Hospital
of Cook County, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic Granulomatosis with Polyangiitis (EGPA) is a rare autoimmune vasculitis of small to
medium blood vessels, often causing multisystemic complications leading to increased morbidity and mortality. This study

Table 1. Weighted Descriptive Characteristics of EGPA Hospitalizations from the 2016-2020 National Inpatient Sample (n=8785)
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investigates various multisystemic complications among EGPA hospitalizations using the National Inpatient Sample (NIS)
database.

Methods: Data from the NIS database 2016-2020 was utilized to identify all hospitalizations with a primary or secondary
diagnosis of EGPA based on ICD-10 codes to include in the cohort. Demographic characteristics, length of hospital stay
(LOS), and total hospital charges (THC) were analyzed. The prevalence of various complications was assessed and com-
pared with non-EGPA hospitalizations. Chi-square and Wilcoxon rank sum tests were done using STATA 17.0 were used
to determine significant differences, with a threshold set at p < 0.05. Odds ratios (OR) from logistic analyses were reported.

Results: A total of 8,785 EGPA hospitalizations were included. Patients had a median age of 63 years, with a majority aged
40-60 years (46.70%). Females accounted for 58.00% of the cohort, and 72.74% were White (p < 0.001; OR: 1.44), while
African American and Hispanic patients were underrepresented compared to non-EGPA hospitalizations (Table 1). EGPA
patients had a longer median LOS (4 days vs. 3 days; p < 0.001) and higher THC ($42,664 vs. $32,666; p < 0.001). Medi-
care was the primary payer for 52.6% (p < 0.001). They also exhibited a higher Charlson Comorbidity Index (2.00 vs. 1.00;
p < 0.001). Complications that were more prevalent in EGPA included: Acute myocarditis (AM) (1.02% vs. 0.02%; p <
0.001; OR: 58.34), atrial fibrillation/flutter (Afib/flut) (20.00% vs. 15.48%; p < 0.001; OR: 1.36), intracardiac thrombus
(IT) (0.51% vs. 0.15%; p < 0.001; OR: 3.46), acute kidney injury (AKI) (20.77% vs. 15.82%; p < 0.001; OR: 1.39), chronic
kidney disease (CKD) (20.94% vs. 17.13%; p < 0.001, OR 1.28), mononeuritis multiplex (MM) (2.45% vs < 0.01%, p <
0.001, OR 979), pulmonary hemorrhage (1.02% vs. 0.03%; p < 0.001; OR: 29.96), pulmonary embolism/venous thrombo-
embolism (PE/VTE) (3.76% vs. 2.06%; p < 0.001; OR: 1.86), nephritic syndrome (NS) (0.80% vs. 0.08%; p < 0.001; OR:
10.03), mechanical ventilation (5.63% vs. 3.54%; p < 0.01; OR: 1.63), and respiratory failure (28.40% vs. 12.38%; p <
0.001; OR: 2.81). No significant differences were found in ventricular tachycardia/ fibrillation (Vtach/fib), acute myocardial
infarction (AMI), congestive heart failure (CHF), end-stage renal disease/dialysis-dependent (ESRD/DD), or inpatient
mortality.

Table 2: Complications among EGPA Hospitalizations compared to non-EGPA hospitalizations
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Conclusion: EGPA hospitalizations are characterized by longer stays, higher costs, and increased comorbidities compared
to non-EGPA admits. They have significantly higher prevalence and odds of AM, Afib/flut, IT, AKI, CKD, MM, pulmonary
hemorrhage, PE/VTE, NS, mechanical ventilation, and respiratory failure. These findings underscore the necessity of tailored
care strategies for early complication detection and management in EGPA patients.

Disclosure: F. Sami: None; A. Basharat: None; S. Sami: None; S. Tanveer: None.
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Background/Purpose: The utility of measuring serial antineutrophil cytoplasmic autoantibody (ANCA) levels to guide treat-
ment in granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) is controversial. This analysis reports on
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circulating myeloperoxidase (MPO) and proteinase-3 (PR3) ANCA levels in patients in the avacopan and prednisone taper
arms of the phase 3 ADVOCATE trial.

Methods: Serum MPO- and PR3-ANCA levels were measured by a central laboratory using an enzyme-linked immunosor-
bent assay for the following timepoints: day 1 (pre-treatment), week 13, 26, 39, and 52. Linear mixed effect models were
used to evaluate the association of a) study treatment (avacopan or a prednisone taper); b) background therapy (rituximab
or cyclophosphamide); and c) treatment response (sustained remission at week 52, yes or no) on MPO- or PR3-ANCA
levels.

Results: In patients with MPO-ANCA (n=142) or PR3-ANCA (n=188), baseline mean MPO-ANCA levels were higher than
PR3-ANCA levels, but both decreased from baseline over time. At week 13, mean ANCA levels decreased more in patients
in the prednisone taper arm vs the avacopan arm (both PR3/MPO p=0.002), but levels converged by week 26 for MPO-
ANCA and week 39 for PR3-ANCA (Figure 1A). While the decrease in mean PR3-ANCA was greater in patients treated with
rituximab vs cyclophosphamide regardless of study treatment (p< 0.001), the mean MPO-ANCA trajectories were similar
between background therapies (p=0.49) (Figure 1B). When stratified by treatment response, the reduction in mean ANCA
levels was independent of sustained remission status (Figure 1C).

Conclusion: The addition of avacopan to rituximab or cyclophosphamide for treatment of GPA or MPA does not appear to
impact ANCA levels. The lack of correlation between ANCA levels and outcome of treatment in the ADVOCATE trial sug-
gests that ANCA levels are an unreliable marker of treatment response.

Disclosure: F. Cortazar: Amgen, 1, 6, Aurinia, 1, 6, Calliditas, 6, Travere, 1, 6;D. Geetha: Amgen, 2, Calliditas, 2, GSK,
2, Sana Biotechnology, 2, Vera Therapeutics, 2; S. Almaani: Amgen, 2, Aurinia, 2, Gilead, 5, Kezar, 2, Otsuka, 2;
C. Song: Amgen, 3; T. Wilmanski: Amgen, 3; A. Bozeman: Amgen, 3, AstraZeneca, 3; P. Merkel: AbbVie/Abbott,
2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta,
2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/
Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna,
2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Spar-
row, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2;D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boeh-
ringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2,
6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6.

Abstract Number: 1604

Utilizing Machine Learning with Claims Data to Diagnose and Quantify
the Prevalence of Eosinophilic Granulomatosis with Polyangiitis

Peter Merkel1, Peter Baudy2, Donna Carstens2, Benjamin North3, Mahvish Danka3, Stephanie Roy3, Hanna Marshall3

and Geoffrey Chupp4, 1University of Pennsylvania, Philadelphia, PA, 2Respiratory & Immunology US Medical,
AstraZeneca, Wilmington, 3IQVIA, Philadelphia, 4School of Medicine, Yale University, New Haven

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

3280

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a vasculitis that can present indolently. This
can lead to a delay in diagnosis and treatment. This study used machine learning to identify pre-diagnostic attributes of
EGPA, estimate the prevalence of EGPA, and create a clinical decision screening tool to reduce time to diagnose EGPA.

Methods: Leveraging IQVIA’s United States medical and pharmacy claims data and laboratory results, □2,800–4,000
patients were split into positive and negative cohorts. All patients were required to have a history of asthma or oral glucocor-
ticoid use. Two cohort designs and decision tree models were developed to create a clinical decision screening tool: i) A roll-
ing cross-section (RCS) model that used 2 years of training data and a gap of 0–6 months between end of source data and
date of diagnosis in known medical history; ii) A non-RCS model that used ≥1 year of training data and the maximum possi-
ble data after January 2016, including claims data available directly before diagnosis.

Results: The positive predictive value of all models exceeded the baseline prevalence and incidence rates in the dataset (-
Figure 1). The RCS model estimated approximately 9,644–11,793 cases of EGPA. Key determinants within the models
showed that eosinophilia, asthma, chronic sinusitis, multiple chest x-rays, skin biopsies, and multiple prescriptions of oral
glucocorticoids were most predictive of a diagnosis of EGPA (Table 1). The first decision tree model uncovered four possible
decision pathways for use within the clinical decision screening tool.

Conclusion: These results demonstrate that leveraging machine learning and claims data can improve the estimation of
prevalence of EGPA in the United States and aid in arriving at an earlier diagnosis of EGPA. Up to 100 key events were iden-
tified by the model as pivotal in identifying patients with EGPA. The decision tree models may offer improved methods for
research using electronic health records and claims data, and help health systems improve the care of patients with EGPA.

Figure 1. Non-rolling cross-section model (A) and pruned non-rolling cross-section model (B) for predicting a diagnosis of eosinophilic granuloma-
tosis with polyangiitis
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Disclosure: P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5,
Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMD-
Serano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx,
2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer,
2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; P. Baudy:
AstraZeneca, 3, 11; D. Carstens: AstraZeneca, 3, 11; B. North: AstraZeneca, 12, Employee of IQVIA, which received
funding from AstraZeneca to conduct this study.; M. Danka: AstraZeneca, 12, Employee of IQVIA, which received
funding from AstraZeneca to conduct this study.; S. Roy: AstraZeneca, 12, Employee of IQVIA, which received funding
from AstraZeneca to conduct this study.; H. Marshall: AstraZeneca, 12, Employee of IQVIA, which received funding
from AstraZeneca to conduct this study.;G. Chupp: AstraZeneca, 6, Boehringer-Ingelheim, 6, Boston Scientific, 6, Cir-
cassia, 6, Genentech, 6, GlaxoSmithKline (GSK), 6, Regeneron Pharmaceuticals, 6, Sanofi–Genzyme, 6, Teva, 6.
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Bourdin6, Lena Börjesson Sjö7, Sofia Necander7, Anat Shavit8, Claire Walton9 and Michael Wechsler10, 1University of
Pennsylvania, Philadelphia, PA, 2University of Cambridge, Cambridge, United Kingdom, 3Mayo Clinic, Rochester, MN,
4Mount Sinai Hospital, Toronto, ON, Canada, 5McMaster University and St Joseph’s Healthcare, Hamilton, ON, Canada,
6Department of Respiratory Diseases, University of Montpellier, CHU Montpellier, PhyMedExp, INSERM, CNRS,
Montpellier, France, 7Late-Stage Respiratory and Immunology, BioPharmaceuticals R&D, AstraZeneca, Gothenburg,
Sweden, 8BioPharmaceuticals Medical, AstraZeneca, Cambridge, United Kingdom, 9Late-Stage Respiratory and
Immunology, BioPharmaceuticals R&D, AstraZeneca, Cambridge, United Kingdom, 10National Jewish Health, Denver, CO
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with polyangiitis
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare inflammatory disorder characterized
by asthma, eosinophilia, and small-to-medium size vessel vasculitis. In the Phase 3, double-blind, head-to-head MANDARA
trial (NCT04157348) in patients with EGPA, benralizumab was non-inferior to mepolizumab in inducing remission, and the
proportion of patients with relapse and time to first relapse were similar in the two treatment groups. This post hoc analysis
aimed to describe the types of relapses that occurred in patients during the double-blind period.

Methods: Adults with relapsing or refractory EGPA on standard of care (oral glucocorticoids [OGC] ≥7.5 mg prednisone/
prednisolone daily] ± other immunosuppressive therapy) received benralizumab 30 mg (n=70) or mepolizumab 300 mg
(n=70) subcutaneously every 4 weeks for 52 weeks. At Week 4, the OGC dose could be tapered if disease was controlled
(Birmingham Vasculitis Activity Score [BVAS] =0). Relapse was defined as the presence of active vasculitis (BVAS >0), active
asthma, or active sinonasal disease leading to an increase in OGC doses to >4 mg/day, initiation or increase in immunosup-
pressive therapy, or hospitalization for worsening EGPA. In this post hoc analysis, each relapse was classified as asthma-
related, sinonasal-related, or “other” (i.e. not asthma or sinonasal), or a combination, as follows: asthma relapse was based
on wheeze on BVAS or increase in the 6-item Asthma Control Questionnaire [ACQ-6] score; sinonasal relapse was based on
BVAS paranasal sinus involvement or bloody nasal discharge/crusts/ulcers/granulomata.

Results: 140 patients with EGPA were included in the analysis (benralizumab, n=70; mepolizumab, n=70). Mean (SD) age
was 52.3 (14.10) years and 60.0% of patients were female. During the double-blind period, 64 relapses (any subtype) were
reported in 42 (30.0%) patients (benralizumab: 34 relapses in 21 patients; mepolizumab: 30 relapses in 21 patients) (Figure).
52/64 (81.3%) relapses involved the airways with 39/64 (60.9%) relapses exclusively airway-related, including 19 (29.7%)

Figure 1. Relapse subtypes in patients with eosinophilic granulomatosis with polyangiitis participating in the MANDARA trial (n=140) Numbers
denote the number of relapses by subtype out of a total of 64 relapses. Percentages are based on the total number of relapses. Each relapse
was classified as asthma related, sinonasal related, “other”, or a combination, based on which relapse criteria were met.

Table. Manifestations of disease associated with “other” relapse subtype in patients with eosinophilic granulomatosis with polyangiitis participating
in the MANDARA trial (n=140) Percentages are based on the number of relapse events in “other” category. Each relapse may be associated with
more than one manifestation of disease. aOne patient had a relapse that included both sensory peripheral neuropathy and mononeuritis multiplex.
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asthma relapses, 11 (17.2%) sinonasal relapses, and 9 (14.1%) combined asthma and sinonasal relapses. 25/64 (39.1%)
relapses involved a non-airway manifestation of EGPA of which 12/64 (18.8%) relapses were exclusively categorized as
“other” (i.e. neither asthma or sinonasal). 22/64 relapses (34.4%) were combination relapses. The most common manifes-
tations of disease associated with the 25 “other” relapses were arthralgia/arthritis (8 [32.0%]), myalgia (8 [32.0%]), sensory
peripheral neuropathy (7 [28.0%]), and skin vasculitis (5 [20.0%]) (Table).

Conclusion: In this analysis of the MANDARA trial, the majority of relapses in patients with relapsing or refractory EGPA
treated with either benralizumab or mepolizumab were airway-related (asthma and/or sinonasal), although non-airway man-
ifestations of disease were also common during relapses.

Disclosure: P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5,
Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMD-
Serano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx,
2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer,
2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; D. Jayne:
Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCen-
tryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6;
U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS),
5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS Pharma,
5; C. Pagnoux: AstraZeneca, 1, GlaxoSmithKline, 1, 2, 5, 6, Otsuka, 1, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 1, 2, 5, 6; P. Nair:
Arrowhead, 6, AstraZeneca, 5, 6, CSL Behring, 6, Cyclomedica, 5, Equillium, 5, Foresee, 5, Genentech, 5, GlaxoS-
mithKline, 6, Sanofi, 5, 6, Teva, 5;N. Khalidi: AbbVie, 2, 5, Bristol Meyers Squibb, 2, 5, GlaxoSmithKline, 2, 5, Mallinck-
rodt, 2, 5, Otsuka, 2, 5, Roche, 2, 5, Sanofi, 2, 5; A. Bourdin: Amgen, 2, 6, AstraZeneca, 2, 5, 6, Boehringer-Ingelheim,
2, 5, 6, Chiesi, 2, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Novartis, 2, 6, Sanofi Regeneron, 2, 6; L. Börjesson Sjö: AstraZe-
neca, 3, 11; S. Necander: AstraZeneca, 3, 11; A. Shavit: AstraZeneca, 3, 11; C. Walton: AstraZeneca, 3, 11;
M. Wechsler: Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Cohero Health, 2, Equillium, 2, Genentech, 2, Glax-
oSmithKline, 2, Novartis, 2, Regeneron Pharmaceuticals, 2, Sanofi–Genzyme, 2, Sentien Biotechnologies, 2, Teva, 2.
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare inflammatory disorder characterized
by chronic necrotizing vasculitis. Conventional therapy (oral glucocorticoids [OGC] ± immunosuppressants), mepolizumab,
and rituximab are used to treat EGPA. Benralizumab has a pending approval for EGPA. This study describes baseline demo-
graphics, clinical characteristics, and treatment patterns in patients with EGPA treated with anti-interleukin-5 (IL-5) or IL-5
receptor-α (anti-IL-5/Rα) therapy, rituximab or conventional therapy only. In most cases, rituximab and anti-IL-5/Rαwere uti-
lized in addition to OGC, especially at the start of treatment.

Methods: A retrospective, observational, cohort study was conducted using electronic health record/health insurance
claims data from the TriNetX Linked USA network. Patients selected were aged ≥18 years, with ≥1 insurance claim/medical
record with a diagnosis code for EGPA (ICD-10-CMM30.1), and ≥1 prescription claim/medical record for conventional ther-
apy or new use of anti-IL-5/Rα or rituximab, from Oct 1, 2019 to May 31, 2023. It was not possible to determine what per-
centage of patients met ACR classification criteria for EGPA. Index date was the first dispensing/administration in the study
period post-EGPA diagnosis for conventional therapy or date of first use of anti-IL-5/Rα (mepolizumab or benralizumab) or
rituximab. Patients treated with anti-IL-5/Rα or rituximab before EGPA diagnosis were excluded from the study. Treatment
use was measured during a 12-month baseline, at index, and 6- and 12-months post-index.

Table 1. Demographics and clinical characteristics at index date

Figure 1. Percentage of patients with comorbid conditions, according to class of EGPA therapy received at the index date
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Results: Of 193 eligible patients, 142 received conventional therapy only, 39 received anti-IL-5/Rα, and 12 received rituxi-
mab. The mean (standard deviation [SD]) age of patients was 49 (12.5) years in the anti-IL-5/Rα group and 52 (17.1) and
52 (15.7) years in the rituximab and conventional therapy only groups, respectively. Sex ratio was similar across groups,
but racial distribution differed (Table 1). Patients with more severe disease, based on Five Factor Score at index date, were
more likely to be treated with rituximab, while patients with relapsing or refractory disease were more likely to be treated with
anti-IL-5/Rα (Table 1). Patients in the anti-IL-5/Rα group were more likely to have comorbid respiratory (e.g. asthma) or ENT
conditions, versus patients treated with conventional therapy only (Figure 1). The proportion of patients treated with OGC
post index fell from 80.6% in the first 6 months post index to 64.0% (−16.6%) during months 7–12 post index in patients
treated with IL-5/Rα at the index date, whereas a smaller reduction was seen in the conventional therapy only group,
64.0% to 58.2% (−5.8%). Patients treated with rituximab had the greatest reduction in OGC use (−47.7%) (Figure 2).

Conclusion: Patients with EGPA generally had similar demographic characteristics across treatment groups, with the
exception of race; EGPA therapies were prescribed in line with disease severity and the nature of comorbid eosinophilic con-
ditions. OGC use decreases were greater with anti-IL-5/Rα than with conventional therapy only, indicating the steroid-
sparing potential of eosinophil-targeting biologics in patients with EGPA.

Disclosure: P. Dolin: AstraZeneca, 3, GSK, 8; A. Shavit: AstraZeneca, 3, 11; K. Keogh: AstraZeneca, 2; J. Rowell:
AstraZeneca, 3, 11; C. Edmonds: AstraZeneca, 3, 11; J. Eudicone: AstraZeneca, 3, 7, 11; A. Moore: AstraZeneca,
12, Employee/contractor of TriNetX at the time of study and may own stock/stock options. TriNetX received funding
from AZ for the conduct of this study;M.Wilson: AstraZeneca, 12, Employee/contractor of TriNetX at the time of study
and may own stock/stock options. TriNetX received funding from AZ for the conduct of this study; K. Chan: AstraZe-
neca, 12, Employee/contractor of TriNetX at the time of study and may own stock/stock options. TriNetX received
funding from AZ for the conduct of this study; T. Peer: AstraZeneca, 12, Employee/contractor of TriNetX at the time
of study and may own stock/stock options. TriNetX received funding from AZ for the conduct of this study; S. Chen:
AstraZeneca, 3, 11.

Figure 2. Post-index EGPA medication use in patients receiving various classes of EGPA therapy at the index date
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Abstract Number: 1607

Low Concentrations of Anti-C5a Complement Receptor Antibodies Are
Associated with Relapse in Eosinophilic Granulomatosis with
Polyangiitis (EGPA)
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Gabriela Riemekasten2 and Peter Lamprecht2, 1University of Lübeck, Department of Rheumatology and Clinical
Immunology, Lübeck, 2University of Lübeck, Department of Rheumatology and Clinical Immunology, Lübeck, Germany,
3Christian-Albrechts-University Kiel, Institute of Experimental Medicine, Kiel, Germany, 4University of Lübeck,
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Background/Purpose: Complement activation has been shown to play an important role in the pathogenesis of the two
major anti-neutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV) variants, granulomatosis with polyangii-
tis (GPA) and microscopic polyangiitis (MPA) [1,2]. The glucocorticoid-sparing oral C5aR antagonist avacopan improves dis-
ease control and recovery of renal function in GPA and MPA [3,4]. A recent study showed concentrations of endogenous
antibodies against G-protein coupled receptors (GPCR) targeting C3a and C5a complement receptors (anti-C3aR- and
anti-C5aR aabs) were decreased and anti-C5aR aabs concentrations associated with disease activity and early relapse in

Figure 1 Anti-C3aR and anti-C5aR antibody concentrations and C3aRand C5aR expression in EGPA. A: Anti-C3aR antibody concentrations com-
pared to HD and SLE (left). Anti-C5aR antibody concentrations compared to HD and SLE (right). B: Anti-C5aR antibody concentrations <0.45 U/I
were associated with a higher relapse rate (major relapse) in EGPA. C: T-Distributed Stochastic Neighbor Embedding (t-SNE) projections of leuko-
cytes (left) and CD3+ T cells (right) according to fluorochrome staining, subpopulations of C5aR positive C3aR negative T cells were found within
the CD4 and CD8 positive T cell populations (right).
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GPA and MPA suggestive of C5aR as novel immune checkpoint in AAV [5]. As yet, anti-C3aR and C5aR aabs have not been
evaluated in eosinophilic granulomatosis with polyangiitis (EGPA). The present study aimed to examine the correlation of
anti-C3aR and C5aR aabs with clinical findings and outcomes in EGPA.

Methods: To determine circulating anti-C3aR and C5aR aabs concentrations and analyze their diagnostic and/or prognos-
tic value, sera in patients with EGPA (n = 10), systemic lupus erythematosus as disease control (SLE, n =47) and healthy
donors (HD, n = 220). Anti-C3aR and C5aR aabs were determined by ELISA (CellTrend GmbH, Luckenwalde, Germany).
C3aR and C5aR expression by circulating granulocytes, monocytes and T cells was analyzed using flow cytometry as
described previously [5]. Clinical data including vasculitis scores BVAS V3.0 and VDI, inflammatory markers, PR3- and
MPO-ANCA and treatment were assessed at the time of serum sampling and during follow-up for 60 months.

Results: In EGPA, anti-C3aR and anti-C5aR antibody concentrations were decreased compared to HD (anti-C3aR aabs:
EGPA vs. HD: 4.82 U/ml□2.43 vs. 6.49 U/ml□2.59, P = 0.074; anti-C5aR aabs: 2.84 U/ml□4.08 vs. 6.25 U/ml□2.91,
P = 0.0001, figure 1A) and SLE (anti-C3aR aabs: EGPA vs. SLE: 4.82 U/ml□2.43 vs. 11.92 U/ml□8.20, P < 0.0001; anti-
C5aR aabs: 2.84 U/ml□4.08 vs. 3.01 U/ml□10.05, P = 0.743, figure 1A). In contrast to anti-C3aR aabs, decreased con-
centrations of anti-C5aR aabs were associated with major relapse in EGPA (HR: 9.96, P = 0.0494, figure 1B). Circulating
CD4 and CD8 positive T cells were predominantly C5aR positive but C3aR negative (figure 1C).

Conclusion: Low concentrations of circulating anti-C5aR aabs reflect an increased risk for relapse in EGPA, comparable to
that previously reported in GPA and MPA [5].

References:
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3. Jayne DRW et al. N Engl J Med 2021
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Disclosure: S. Klapa: AbbVie/Abbott, 6, AlphaSigma, 6, AstraZeneca, 1, Galapagos, 1, Novartis, 6, Pfizer, 6;
S. Arnold: None; A. Müller: None; A. Koch: None; A. Staehle: None;W. Kähler: None;H. Heidecke: CellTrend GmbH,
3, 8; G. Riemekasten: CellTrend GmbH, 1; P. Lamprecht: AbbVie/Abbott, 2, Boehringer-Ingelheim,
6, GlaxoSmithKlein(GSK), 6, Novartis, 6, UCB, 6, Vifor, 5.

Abstract Number: 1608

Interstitial Lung Disease in ANCA-associated Vasculitis: A Retrospective
Study of Clinical Characteristics, Radiographic Features, and Outcomes

Janelle Castellino1, Matas Orentas2, Joshua Moran3, Joshlean Fair1, Yanyu Zhang4 and Aleksandra Bukiej5, 1Rush
University Medical Center, Chicago, IL, 2RUMC, Chicago, IL, 3Rush University Medical Center - IM Residency, Chicago, IL,
4Rush University Medical Center, Chicago, 5Rush University Medical Center, River Forest, IL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – ANCA-Associated Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

3288

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Interstitial lung disease (ILD) is a significant manifestation of antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV), including granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA), and
eosinophilic granulomatosis with polyangiitis (EGPA). While the prevalence and impact of ILD in AAV have been studied, fur-
ther investigation is needed to better understand its clinical characteristics, radiographic features, and outcomes. This study
aims to characterize ILD in AAV patients and compare these findings with AAV patients without ILD at Rush University Med-
ical Center (RUMC).

Methods: A retrospective cohort analysis was performed on adult AAV patients treated at RUMC from January 2010 to
December 2021. Patients were identified using ICD-9/10 codes and confirmed according to the 2022 ACR/EULAR classi-
fication criteria. Inclusion criteria were adult patients (≥18 years) diagnosed with AAV (GPA, MPA, or EGPA) who had

Table 1. Select clinical characteristics of the 206 patients included in the final analysis.

Table 2. Comparison of select clinical characteristics and outcomes between ILD groups and non-ILD groups.
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available medical records for review. Exclusion criteria included patients under 18 years of age and those not meeting the
ACR/EULAR classification criteria. Clinical characteristics, radiographic findings, and outcomes were extracted from elec-
tronic medical records and analyzed using statistical tests to compare AAV patients with and without ILD.

Results: Of the 206 AAV patients included in the study, 82 (39.8%) had ILD. The prevalence of ILD was 29.9% in GPA,
55.6% in MPA, and 61.1% in EGPA. In the GPA group, patients with ILD had higher rates of renal involvement (60.0%
vs. 34.0%; p=0.005), respiratory failure (20.0% vs. 3.2%; p=0.003), and ICU admissions (35.0% vs. 12.8%; p=0.003). In
the MPA group, patients with ILD had higher rates of respiratory failure (40.0% vs. 6.3%; p=0.026) and ICU admissions
(60.0% vs. 18.8%; p=0.013). In the EGPA group, patients with ILD were more likely to be treated with mepolizumab
(45.5% vs. 7.1%; p=0.025). Although no statistically significant differences in mortality were observed between ILD and
non-ILD groups, trends indicated worse outcomes for ILD patients.

Conclusion: ILD is a prevalent and severe manifestation in AAV, associated with increased rates of organ involvement,
respiratory failure, and ICU admissions. The presence of ILD in AAV should prompt aggressive management strategies to
improve patient outcomes. These findings underscore the importance of recognizing and treating ILD in AAV patients,
highlighting the need for further research on diverse cohorts to enhance understanding and treatment.

Disclosure: J. Castellino: None;M. Orentas: None; J. Moran: None; J. Fair: None; Y. Zhang: None; A. Bukiej: None.
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Background/Purpose: The prevalence of ANCA positivity at diagnosis of interstitial lung disease (ILD) ranges between
4-36% for anti-MPO and 2-4% for anti-PR3. ILD is more frequently found in microscopic polyangiitis (MPA), and in most
cases, ILD precedes the diagnosis of ANCA-associated vasculitis (AAV). However, to date, ANCAs are not included in the
IPAF definition criteria. Our aim was to analyze the main characteristics of patients with ILD and ANCA.

Methods: Observational, retrospective, monocentric study. ANCA assessments were reviewed from January 2011 to
March 2024 at our center. Patients diagnosed with ILD with at least 2 positive determinations for ANCA were selected.
Demographic, clinical laboratory, pulmonary function tests (PFTs) and therapeutic variables were collected from electronic
medical records. Data analysis using STATA 14 included descriptive statistics and between-group comparisons, according
to the characteristics of the variables. A multivariate model was used to predict the factors associated with death.
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Results: 23 patients with ILD and ANCA were included (Table 1). Most patients were women, with a median 3 years of ILD
duration. and the predominant ANCA pattern was anti-MPO (56.5%). Nearly half of the patients had AAV, mostly MPA
(n=5/11; 45.4%), with a simultaneous diagnosis of ILD in 54.5%. The likelihood of AAV occurrence was higher in women
(p=0.05) and in anti-MPO-positive patients (p=0.05). Most common AAV manifestations was otorhinolaryngological.

The most frequent radiological findings (Table 2) included bronchiectasis (82.6%) or ground-glass opacities (73.9%). The
predominant radiological pattern was fibrotic in 17 patients (73.9%), mostly UIP (51.2%). At diagnosis, 70% of patients
had abnormal PFTs, which were associated with a fibrotic pattern (p=0.014), UIP subtype (p=0.029) or baseline hypoxemia
(p=0.05).

Treatment involved glucocorticoids (n=19; 82.6%; 9/13 with AAV) and immunosuppressants (n=15; 65.2%; 5/13 with AAV),
with mycophenolate and rituximab as the most frequently used drugs. Antifibrotics were used in four cases.

Death rate was high (n=9, 39.1%), and the main cause was ILD (8/9, 88.8%). The presence of honeycomb was associated
with a greater mortality due to ILD in the logistic regression analysis (OR 17.9±2.9, p=0.036). (Figure 1), The cumulative
patient 1-year survival rate (Figure 1) was 86.7% (95% CI: 64-95%). Risk factors associated with death in the Cox regression
analysis were male sex (HR 29.1±37.3, p=0.009) and honeycomb (HR 9.7±9, p=0.048) with a non-significant tendence for
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age >65 years (HR 6.12±6.4, p=0.084). The presence of AAV was protective (HR 0.09±0.1, p=0.02). The use of immuno-
suppressants in patients without AAV was associated with a lower ILD induced mortality (n=1/5; 20%), compared to
untreated patients (n=3/8; 37.5%), but this difference did not reach statistical significance (p=0.490).

Conclusion: In our cohort, patients with ILD and ANCA mostly presented with a fibrotic pattern, concomitant AAV in half of
the cases, and with a high and early mortality rate. Larger studies are needed to confirm these results, which would also rein-
force the inclusion of ANCA in the IPAF criteria.
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Figure 1. A. Kaplan Meier overall survival curve in patients with ILD and ANCA positive (A). B. Forrest plot of the hazard ratios for the risk factors
associated with mortality.
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Background/Purpose: Pneumologists do not routinely include screening for anti-neutrophil cytoplasmic antibodies (ANCA)
in the evaluation of interstitial pneumonia (IP). Indeed, antibodies against myeloperoxidase (anti-MPO) and proteinase 3 (anti-
PR3) are not encompassed in the classification of IP with Autoimmune Features (IPAF), However, anti-MPO antibodies have
been reported in subjects with ILD or idiopathic bronchiectasis (percentage ranging from 7 to 23%), but only a few studies
describe their clinical evolution. The aim of this study was to evaluate the prevalence of anti-neutrophil cytoplasmic antibod-
ies (ANCA), anti-MPO antibodies and anti- proteinase-3 (ant-PR3) antibodies in patients with Idiopathic pulmonary fibrosis
(IPF) and IPAF in a pneumologist setting.

Methods: We retrospectively collected clinical charts of patients referred to a Pneumology Clinic specialized in IP, who
received a diagnosis of IPF/IPAF from 31 March 2018 to 1 April 2023. We re-tested all patients for IPAF-associated autoan-
tibodies (ANA, ENA, anti-CCP, RF) and ANCA, anti-MPO or ant-PR3. Descriptive statistics were performed for demographic
and disease characteristics. Analysis of outcome predictors was performed by logistic multiple logistic regression. To iden-
tify the clinical subset of IP patients with baseline features at higher odds to progress to systemic vasculitis, unsupervised
clustering with K-means fitted with all baseline covariates was performed.

Results: Our cohort was made of 101 patients with interstitial pneumonia (IP), of which 21 were positive for p-ANCA and
anti-MPO. p-ANCA+ patients were evenly distributed between idiopathic interstitial pneumonia (IIP) and IPAF. Compared
to p-ANCA- patients, p-ANCA+ patients more often had non-specific interstitial pneumonia (NSIP) pattern, bronchiectasis,

Demographics and clinical characteristics of patients with diagnosis of Interstitial Pneumonia and Perinuclear Anti-Neutrophil Cytoplasmic Anti-
bodies (p-ANCA) positivity at baseline
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higher CRP, and arthralgias (Table 1A). Then we stratified our patient according to both ANCA positivity and pneumological
diagnosis (Table 1B). IP pANCA+ group had a higher percentage of males (p=0.04) and NSIP HRCT pattern (p=0.02). At
6 and 12 months, IP pANCA+ patients showed higher frequency of bronchiectasis at 6 (p=0.02) and 12 months p=0.04).

Demographics and clinical characteristics of patients with diagnosis of IP-pANCA positive, IIP-pANCA negative and IPAF pANCA negative at
baseline

Cluster analysis at baseline of IP patients. Cluster 0 had closer characteristics and higher frequency of manifestations to develop systemic vascu-
litis at 12 months.
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None of the p-ANCA- patients developed vasculitis, but 29% and 38% of p- ANCA+ patients developed vasculitis at 6 and
12 months, respectively. No differences were observed in terms of HRTC progression, O2 therapy and death. Multiple
regression models showed that disease duration was associated with HRCT progression (OR 1.28, p=0.03), smoke with
death (OR 26.7, p=0.01), IPF with need of oxygen therapy (OR 6.33, p=0.04), ANCA positivity with the develop vasculitis
(OR 1.22,p=0.04)

Unsupervised cluster analysis identified one group of 25 patients with significant higher NSIP (88%), ANCA+ (48%), arthral-
gias (32%) at baseline, and SV (24%) at 12 months (Figure 1).

Conclusion: These findings suggest that in patients presenting with IP, testing for ANCAs should be performed routinely, as
positive anti-MPO along with some systemic manifestation may identify a cluster of patients at high risk of vasculitis. Whether
IP-ANCA+ disease should be considered a new pathological entity needs further investigation on prospective cohorts.

Disclosure: M. Pellico: None; C. Iannone: None; A. Caminati: None; R. Cassandro: None; M. Colleoni: None;
D. Elia: None; F. Luisi: None; M. Mirenda: None; L. Tescaro: None; M. Zompatori: None; S. Harari: None;
R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6.
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Background/Purpose: Mepolizumab (MEPO) proved its efficacy in the treatment of eosinophilic granulomatosis with poly-
angiitis (EGPA) in the randomized controlled MIRRA trial. The ANCA-associated vasculitis patient-reported outcomes
(AAV-PRO) questionnaire is a novel, disease-specific tool, validated with the aim of assessing the impact of the disease
and its treatment on the patients’ perspectives. The aim of our study is to prospectively evaluate the impact and the rapidity
of the effect of MEPO on the AAV-PRO score and patient global assessment (PtGA) in a multicentre cohort of patients
with EGPA.

Methods: Patients with EGPA satisfying the 2022 ACR/EULAR and/or MIRRA trial classification criteria and initiating treat-
ment with MEPO were included. PtGA and AAV-PRO score were prospectively evaluated at MEPO initiation and after
7, 14, 30, 90 and 180 days of treatment. Predictors of improved AAV-PRO response during treatment with MEPO were also
investigated.

Results: Seventy patients were included in the study: female 54.3%, mean age at diagnosis 48.7±12.6 years, 20% ANCA-
positive. Sixty-three patients (90%) had a history of relapsing disease. Forty-seven (67.1%) and 23 (32.9%) patients received
MEPO 100 mg and 300 mg/4 weeks, respectively, with the main indication being refractory asthma and/or rhinosinusitis.
Prednisone (PDN)-equivalent mean dose was 10.8±9.2 mg/day. At MEPO initiation, mean PtGA, AAV-PRO organ-specific
symptoms, systemic symptoms, treatment side effects, social and emotional impact, concerns about the future and physi-
cal function domain 0-100 score were 59.1±21.2, 30.9±17.8, 25.5±18.6, 18.8±18.1, 32.6±21.9, 37.7±22.1 and 28.2
±21.2, respectively. After 7 days, a statistically significant reduction of PtGA [ratio 0.87 (95% CI 0.87—0.95); Table 1] was
observed. At 14 days, all AAV-PRO domains, except treatment side effects, showed a statistically significant improvement

Table 1. Comparison, at different timepoints, of the AAV-PRO domains 0-100 score, after log-normalization and adjustment for sex and age.
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compared to baseline. Conversely, no relevant amelioration of the AAV-PRO domains was demonstrated between 30 and
180 days of follow-up (Figure 1). Previous history of vasculitic relapse, BVAS ≥3, C-reactive protein ≥5 mg/L and PDN-
equivalent dose ≥10 mg/day at MEPO initiation were the main predictors of a better response of the AAV-PRO questionnaire
during follow-up. MEPO 100 mg/4 weeks and female sex positively influenced organ-specific symptoms compared to
MEPO 300 mg/4 weeks, although with a less significant improvement of the treatment side effects domain. Conversely,
age, educational level and ANCA status at baseline had no impact on the AAV-PRO domains.

Conclusion:MEPO allows a quick and remarkable improvement of several aspects of health-related quality of life in patients
with refractory EGPA.

Disclosure: P. Delvino: GlaxoSmithKlein(GSK), 6; L. Quartuccio: None; J. Robson: None; F. Alberici: None;
D. Bagnasco: None;A. Berti: None;M. Caminati: None;M. Camoni: None;M. Cid: AbbVie/Abbott, 2, 6, AstraZeneca,
2, 6, CSL-Vifor, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Kiniksa, 5; E. Conticini: None; G. Costanzo: None; C. de Moreuil:
GlaxoSmithKlein(GSK), 6; S. Del Giacco: None; G. Espigol-Frigole: GlaxoSmithKlein(GSK), 1, 2, 6; V. Ferretti: None;
F. Franceschini: None; L. Iorio: None; A. Kernder: None; C. Klersy: None; A. Lo Gullo: None; L. Losappio: None;
E. Manna: None; M. Maule: None; C. Montecucco: None; N. Simone: None; R. Padoan: None; F. Regola: None;
L. Ricciardi: None; J. Schroeder: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma,
2; P. Toniati: None; E. Treppo: None; M. Urban: None; A. Vaglio: None; G. Emmi: None; S. Monti: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6.

Figure 1. Temporal trend of the AAV-PRO specific domains 0-100 score during 6-month treatment with mepolizumab.
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Abstract Number: 1612

Arterial Involvement Distribution on 18FFDG PET-CT in Giant Cell
Arteritis: Variances Based on Clinical Phenotype

paola Vidal1, Javier Narvaez-García1, Ivan S�anchez-Rodríguez1, Aida Sabaté-Llobera1, Montserrat Cortés-Romera1,
Judith Palacios2, Pol Maym�o3, Monserrat Roig Kim1, Martí Aguilar Coll1, Laia De Daniel1 and JoanMiquel Nolla1, 1Hospital
Universitario de Bellvitge, Barcelona, Spain, 2Bellvitge University Hospital, L’Hospitalet de Llobregat, Catalonia, Spain,
3Hospital Universitario de Bellvitge., Barcelona, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Current evidence shows that giant cell arteritis (GCA) is much more than a cranial disease, as it has
a much broader and heterogeneous clinical spectrum than previously thought. Generally, it exhibits a typical clinical picture
consisting of classic cranial ischemic manifestations but sometimes prevail non-specific clinical features related to the gen-
eral inflammatory state or the extracranial large-vessel (LV) involvement.

Our study aims to investigate whether the distribution patterns of arterial involvement in 18F-FDG PET-CT differ between
GCA with predominant cranial and extracranial phenotypes.

Methods: A retrospective review of 18F-FDG PET-CT findings in 140 GCA patients with vasculitis confirmed by temporal
artery biopsy or imaging was conducted. Patients were divided into two groups: the predominant cranial group (with cranio-
facial ischemic manifestations during follow-up: headache, scalp tenderness, abnormal temporal artery examination, jaw
claudication, visual symptoms) and the isolated extracranial GCA group (without evidence of craniofacial ischemic symp-
toms). The study was conducted under routine clinical practice conditions.

Results:Of the 140 patients (90 women), 99 (71%) had predominantly cranial GCA phenotype, while 41 (29%) had predom-
inant extracranial GCA phenotype. The extracranial phenotype patients were notably younger (mean age ± SD: 71 ±
6.9 years vs. 76.5 ± 8 years; p = 0.001) and had a longer delay until diagnosis. In addition to disparities in craniofacial ische-
mic symptoms, they also presented polymyalgia rheumatica more frequently compared to those with a predominantly cra-
nial GCA phenotype (58.5% vs. 38.4%, p = 0.029), and tended to exhibit less significant increases in acute phase
reactant levels. When the arterial affection on 18F-FDG PET-CT was compared, we observed statistically significant differ-
ences (see table 2). A higher proportion of aortic involvement (in all segments of the thoracic aorta and the abdominal aorta)
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was observed in the extracranial phenotype, along with greater involvement of subclavian (65% vs 43.4%; p =0.021), iliac
(56.1% vs 30.3%; p=0.004), and femoral arteries (53.7% vs 33.3%; p=0.025). In contrast, the cranial phenotype had a
higher frequency of vertebral artery involvement (39.4% vs. 10%, p < 0.001).

Conclusion: Significant differences in the arterial involvement distribution patterns in 18F-FDG PET-CT were observed
between GCA phenotypes. Patients with an extracranial phenotype exhibited a higher incidence of vasculitis in the aorta
and extremity arteries. This accounts for atypical symptoms such as inflammatory lower back pain and limb claudication,
and aligns with the increased risk of aortic aneurysm that has been reported.

Disclosure: p. Vidal: None; J. Narvaez-García: None; I. S�anchez-Rodríguez: None; A. Sabaté-Llobera: None;
M. Cortés-Romera: None; J. Palacios: None; P. Maym�o: None; M. Roig Kim: None; M. Aguilar Coll: None; L. De
Daniel: None; J. Nolla: None.

Abstract Number: 1613

Adherence to Dietary Recommendations and the Risk of Developing
Giant Cell Arteritis; A Nested Case-Control Study

Poi Kwanyuen1, Karin Wadström1, Emily Sonestedt1, Charlotta Fors1, Rebecka Bäcklund1, Aladdin Mohammad2, Lennart
TH Jacobsson1 and Carl Turesson1, 1Lund University, Malmö, Sweden, 2Lund University, Lund, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) affects large and medium-sized vessels in elderly individuals. Previous
studies have reported associations with lower body mass index and lower plasma glucose levels several years before diag-
nosis. The impact of diet on development of GCA has not been extensively investigated. The purpose of this study was to
examine the relation between adherence to dietary recommendations, and quantified intake of the components of these rec-
ommendations, and the risk of developing GCA.

Methods: Participants in a population-based health survey who subsequently developed GCA were identified through reg-
ister linkage and validated in a structured review. Four controls, matched for age, sex and year of inclusion in the survey,
were selected for each case. Data on lifestyle, including diet, was collected using a questionnaire and diet history method,
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which included a 7-day food diary, a 168-item questionnaire and a 1-hour interview. Diet quality was assessed using the
Swedish Dietary Guidelines Score (SDGS, range 0-5), which included adherence to recommendations on intakes of fiber,
fruits and vegetables, fish and shellfish, red and processed meat, and added sugar. The relations for the SDGS, adherence
to each component and total intake of each component with subsequent development of GCA were assessed using logistic
regression analysis, including the case-control group as a categorical variable. The models were adjusted for total energy
intake, leisure-time physical activity and alcohol intake. Potential misreporters of total energy intake were excluded from
the adjusted models.

Results: There were 193 incident cases of GCA (78% women, mean age at diagnosis 75.4 years, 65% biopsy positive,
mean time from inclusion in the health survey to GCA diagnosis 15.7 years). Demographics, adherence to dietary recom-
mendations and reported total intake for each component of the SDGS for pre-GCA cases and controls are shown in
Table 1. High adherence to dietary guidelines (SDGS 4-5 vs 0) was associated with subsequent development of GCA
(adjusted odds ratio 2.70; 95% confidence interval 1.43-5.10). In adjusted models, adherence to recommended intake of
added sugar (< 10% of energy intake), fish and shellfish ( >300 g/week) and vegetables and fruits ( >400 g/day) was asso-
ciated with an increased risk of GCA (Table 2). A reduced risk was seen with higher quantified consumption of added sugar,
and an increased risk with higher intakes of fiber and fish and shellfish (Table 3).
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Conclusion: An overall high diet quality, with limited intake of added sugar, high intake of fiber and fish and shellfish, and rec-
ommended intake of vegetables and fruits, was independently associated with an increased risk of GCA. This is compatible
with the concept of an increased risk of GCA in subjects with a healthy metabolic profile, and of metabolic regulation of early
disease mechanisms in the development of GCA.

Disclosure: P. Kwanyuen: None; K. Wadström: None; E. Sonestedt: None; C. Fors: None; R. Bäcklund: None;
A. Mohammad: Abbvie, 2, AstraZeneca, 2, Boehringer Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Vifor/CSL, 2;
L. Jacobsson: AbbVie/Abbott, 1, 6, Eli Lilly, 1, Janssen, 1, 6, Novartis, 1, 6, UCB, 1; C. Turesson: AbbVie/Abbott,
1, 6, Boehringer-Ingelheim, 1, 6, Novartis, 6, Pfizer, 6.

Abstract Number: 1614

Mortality in Patients with Giant Cell Arteritis in Spain: Results from the
ARTESER Registry

Juan Molina-Collada1, Marta Domínguez-Álvaro2, Rafael Benito Melero-Gonzalez3, Eugenio De Miguel4, Maite Silva-
Diaz5, Jesús Alejandro Valero6, Ismael Gonzalez7, Julio S�anchez-Martín8, Javier Narvaez-García9, Joan Calvet10, Ivette
Casafont-Solé11, José A Rom�an Ivorra12, Selene Labrada-Arrabal13, Margarida Vasques Rocha:14, Carlota L Iñiguez:15,
Maria Sagrario Bustabad Reyes16, Cristina Campos-Fern�andez17, María Alcalde Villar:18, Antonio Juan-Mas19 and Ricardo
Blanco-Alonso20, and ARTESER Project Collaborative Group, 1Hospital General Universitario Gregorio Marañ�on, Madrid,
Spain, 2Sociedad Española de Reumatología, Madrid, Spain, 3CHU Ourense, O Carballino, Spain, 4Hospital Universitario
La Paz, Madrid, Spain, 5Complejo Hospitalario Universitario A Coruña, A Coruña, Spain, 6Hospital Universitario Donosti.
Donostia, Spain, Donosti, Spain, 7Complejo Asistencial Universitario de Leon, Le�on, Spain, 8Hospital Universitario 12 de
Octubre, Madrid, Spain, 9Hospital Universitario de Bellvitge, Barcelona, Spain, 10Parc Taulí Hospital Universitari. Institut
d’Investigaci�o i Innovaci�o Parc Taulí (I3PT-CERCA) (UAB), 08208 Sabadell, Spain, Barcelona, Spain, 11Hospital Universitari
Germans Trias i Pujol, Badalona, Barcelona, Spain, Barcelona, Spain, 12Hospital Universitari i Politècnic La Fe, Valencia,
Spain, Valencia, Spain, 13Hospital del Mar, Barcelona, Spain, 14Hospital Universitario Araba, Vitoria, Spain, 15Hospital
Universitario Lucus Augusti, Galicia, Spain, Galicia, Spain, 16Hospital Universitario de Canarias, La Laguna - Tenerife,
Spain, 17Consorci Hospital General Universitari de València, Comunitat Valenciana, Spain, Valencia, Spain, 18Hospital
Universitario Severo Ochoa Leganés, Madrid, Spain, Madrid, Spain, 19Hospital Universitari Son Llàtzer, Mallorca, Spain,
20Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander,
Spain
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Session Time: 10:30AM–12:30PM
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Background/Purpose: The question of survival in epidemiologic studies on giant cell arteritis (GCA) remains unclear to date,
with notable heterogeneity in both the mortality rate and distinct patterns of cause-specific death. Our objective is to com-
pare mortality rates between GCA patients and the general population in Spain, and to identify associated factors influencing
mortality.

Methods: ARTESER, a multicenter registry by the Spanish Society of Rheumatology, includes GCA patients from June
2013 to March 2019. Demographic, clinical, imaging, histological and mortality data were collected retrospectively. Only
patients with at least one year of follow-up were included for analysis. The mortality rates were expressed as the number
of deaths per 1000 person-years, with 95% confidence interval (CI) by sex and age group. Kaplan-Meier method was per-
formed for survival analysis. The factors influencing mortality were analyzed using Cox regression model.

Results: A total of 1200 patients with GCA were analyzed (mean age 76.58 years, 30.42% male, with a mean follow-up of
2.18 years). The overall five-year cumulative mortality rate (95%CI) was 37.86 (31.75-43.96) per 1000 patients/year. The
cumulative mortality rate was significantly higher in males than females (59.04 vs 29.06;p< 0.001). The age- and sex-
adjusted cumulative mortality rate was similar to the Spanish general population (19.75 vs 20.72;p=0.559) (Table 1). In the
multivariate analysis, older age (HR 1.11, 95%CI 1.073-1.142) and male sex (HR 1.775, 95%CI 1.214-2.594) were associ-
ated with increased mortality. Headache (HR 0.55, 95%CI 0.362-0.843) and high hemoglobin levels (HR 0.85, 95%CI
0.744-0.970) were protective factors against death (Table 2).

Table 1. Five-year mortality rates (95% CI) in GCA patients and the general population in Spain (National Statistics Institute), stratified by age and
sex. * Population at 5 years (2013-2019) **Comparison of the five-year cumulative mortality rate in ARTESER and the five-year cumulative mortality
rate of the general population (National Statistics Institute); GCA: giant cell arteritis; NSI: National Statistics Institute.
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Conclusion: The overall five-year age- and sex-adjusted cumulative mortality rate in GCA is similar compared to the general
population. Older age andmale sex are associated with an increased risk of mortality, whereas headache and high hemoglo-
bin levels are protective factors against death.

Disclosure: J. Molina-Collada: None;M. Domínguez-Álvaro: None;R.Melero-Gonzalez: None; E. DeMiguel: Abb-
Vie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6,
Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; M. Silva-Diaz: None; J. Valero: None; I. Gonzalez: None; J. S�anchez-Martín:
None; J. Narvaez-García: None; J. Calvet: None; I. Casafont-Solé: None; J. Rom�an Ivorra: None; S. Labrada-Arra-
bal: None; M. Vasques Rocha:: None; C. L Iñiguez:: None; M. Bustabad Reyes: None; C. Campos-Fern�andez:
None; M. Alcalde Villar:: None; A. Juan-Mas: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6,
Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 1615

Is Regular Vascular Imaging Scheduled Essential in the Follow-Up of
Takayasu Arteritis? A Large-Scale Multicenter Cohort Study

Fatih Yildirim1, Cemal Bes2, Muhammet Emin Kutu3, Fatih Tastekin4, Gokhan Keser5, Tugba Ocak6, Ediz Dalkilic6, Yavuz
Pehlivan6, Hasan Kocaayan7, Servet Akar7, Sema _Isik8, Ahmet Omma9, Senar San10, Ayten Yazici11, Ayse Cefle11, Safiye
Bakkal12, Gökçe Kenar13, Fatos Onen12, Aysegül Avcu14, Fatma Alibaz Öner15, Haner Direskeneli15, Burcu Ceren
Uludogan16, Nazife Sule yaşar Bile16 and Nilüfer Alpay Kanıtez17, 1University of Health Sciences Başakşehir Çam and
Sakura City Hospital, _Istanbul, Turkey, _Istanbul, Turkey, 2University of Health Sciences Başakşehir Çam and Sakura City
HospitalUniversity of Health Sciences Başakşehir Çam and Sakura City Hospital, _Istanbul, Turkey, _Istanbul, Turkey,
3Bakirkoy Dr Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 4Ege University School of Medicine,
Rheumatology, _Izmir, Turkey, _Izmir, Turkey, 5Ege University School of Medicine, Rheumatology, _Izmir, Turkey, Izmir,
Turkey, 6Uluda�g University Faculty of Medicine, Rheumatology, Bursa, Turkey, Bursa, Turkey, 7_Izmir Katip Celebi
University School of Medicine, Rheumatology, _Izmir, Turkey, _Izmir, Turkey, 8University of Health Sciences Ankara Bilkent
City Hospital, Rheumatology, Ankara, Turkey, Ankara, Turkey, 9Ankara Bilkent City Hospital, Ankara, Turkey, 10Kocaeli
University Faculty of Medicine, Rheumatology, Kocaeli, Turkey, Kocaeli, Turkey, 11Kocaeli University Faculty of Medicine,
Kocaeli, Turkey, Kocaeli, Turkey, 12Dokuz Eylul University Faculty of Medicine, _Izmir, Turkey, _Izmir, Turkey, 13Dokuz Eylul

Table 2. Multivariable analysis of factors associated with mortality in patients with GCA. HR: Hazard ratio, * p<0.05
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University School of Medicine, Izmir, Turkey, 14Marmara University Faculty of Medicine, Rheumatology, _Istanbul, Turkey,
_Istanbul, Turkey, 15Marmara University Faculty of Medicine, Rheumatology, _Istanbul, Turkey, Istanbul, Turkey,
16Osmangazi University Faculty of Medicine, Rheumatology, Eskişehir, Turkey, Eskisehir, Turkey, 17Koc University Faculty
of Medicine, Rheumatology, _Istanbul, Turkey, Istanbul, Turkey

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The understanding of progression or minimal disease activity in patients with Takayasu arteritis
(TA) can be complicated due to the possibility of mild vascular inflammation without clinical signs and ongoing vascular fibro-
sis independent of disease activity. EULAR recommends based on clinical findings, while ACR directly recommends regu-
larly scheduled noninvasive imaging in addition to routine clinical assessment. However, the literature regarding the impact
of regular imaging in clinical practice is limited. The aim of this study is to understand the relationship of imaging decisions
with clinical activity and their impact on clinical practice in the follow-up of TA patients.

Methods: A total of 204 adult patients with TA who followed up in 11 tertiary centers in Turkey were included in this study. All
patients met the 1990 ACR Takayasu arteritis diagnostic criteria. These centers applied their preferences regarding the fre-
quency of screening as well as the imaging method in follow-up. All imaging, clinical, and laboratory findings of the patients
were obtained retrospectively from outpatient files. At each imaging visit, disease activity status and whether treatment
changes were made were recorded. It was designed as a retrospective study.

3305

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The median age of the patients was 44 (33-56) years, the median follow-up time was 6 years, and 177 (86,8%) of
them were women (Table 1). A total of 580 imaging modalities were recorded for 204 patients. The most preferred imaging
modalities by clinicians were MR angiography (37.5%) and CT angiography (32.2%). Progression and/or activity was found
in 116 (20%) of a total of 580 imaging. It was observed that treatment changes were made in 236 (41%) of the visits. The
physician’s global assessment (PGA) and the presence of radiological progression or activity were independent factors for
treatment change (Table 2). It was found that 418 (72%) of the images were performed while PGA was inactive (Table 3).
Radiological progression and/or activity was detected in only 18 (4%) of the PGA inactive imaging.

Conclusion: PGA and radiological progression and/or activity are the main determinants of treatment decisions in
TA. However, there were no progression as well as activity in the imaging applied in the majority of patients. Moreover, in
patients thought to be clinically inactive, radiological findings were often not significant enough to change treatment. In the
follow-up of patients with TA, performing imaging on an individual basis may alleviate the workload, prevent additional radi-
ation exposure, and be more cost-effective compared to applying regularly scheduled imaging. Analyzes regarding the
effect of regularly scheduled imaging on the damage outcomes are ongoing.

Disclosure: F. Yildirim: None; C. Bes: None; M. Kutu: None; F. Tastekin: None; G. Keser: None; T. Ocak: None;

E. Dalkilic: None; Y. Pehlivan: None; H. Kocaayan: None; S. Akar: None; S. _Isik: None; A. Omma: None; S. San:
None; A. Yazici: None; A. Cefle: None; S. Bakkal: None; G. Kenar: None; F. Onen: None; A. Avcu: None; F. Alibaz
Öner: AbbVie/Abbott, 12, Educational grants, Amgen, 12, Educational grants, Roche, 12, Educational grants, UCB,
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12, Educational grants;H. Direskeneli: AbbVie/Abbott, 12, Educational grants, Amgen, 12, Educational grants, Roche,
12, Educational grants, UCB, 12, Educational grants; B. Uludogan: None; N. yaşar Bile: None; N. Alpay
Kanıtez: None.

Abstract Number: 1616

Vitamin D Supplementation in the Prevention of Severe Adverse Effects
Caused ByGlucocorticoids: Study from the ARTESER Registry of Giant Cell
Arteritis

Gaston Ariel Ghio1, Marta Domínguez-Álvaro2, Ricardo Blanco-Alonso3, Santos Castañeda4, Iñigo Hern�andez-
Rodríguez5, Elisa Fern�andez-Fern�andez:6, Maite Silva-Diaz7, Joaquin María Belzunegui:8, Clara Moriano9, Julio S�anchez-
Martín10, Javier Narvaez-García11, Eva Galindez12, Anne Riveros Frutos13, Francisco Ortiz Sanju�an14, Tarek Carlos Salman
Monte:15, Margarida Vasques Rocha:16, Carlota L Iñiguez:17, Alicia García Dorta18, Clara Molina Almela19 and María
Alcalde Villar:20, and ARTESER Project Collaborative Group, 1Hospital Universitari Mutua Terrassa, Terrassa, Catalonia,
Spain, 2Sociedad Española de Reumatología, Madrid, Spain, 3Division of Rheumatology, Hospital Universitario Marqués
de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain, 4Hospital Universitario de la Princesa, Madrid, Spain,
5Complejo Hospitalario Universitario de Vigo, Vigo, Spain, 6La Paz University Hospital, Alcal�a de Henares, Madrid, Spain,
7Complejo Hospitalario Universitario A Coruña, A Coruña, Spain, 8H de Donostia, Donostia-San Sebasti, Spain, 9Hospital
Le�on, LEON, Spain, 10Hospital Universitario 12 de Octubre, Madrid, Spain, 11Hospital Universitario de Bellvitge,
Barcelona, Spain, 12Hospital Universitario de Cabueñes, Bilbao, Spain, 13Hospital Universitari Germans Trias i Pujol,
Barcelona, Spain, 14Hospital Universitario de Cabueñes, Gij�on, Asturias, Spain, 15Hospital del Mar/Parc de Salut Mar-
IMIM, Barcelona, Spain, 16Hospital Universitario Araba, Vitoria, Spain, 17Hospital Universitario Lucus Augusti, Galicia,
Spain, Galicia, Spain, 18Rheumatologist, La Laguna, Spain, 19Consorcio Hospital General Universitario de Valencia,
Valencia, Comunidad Valenciana, Spain, 20Hospital Universitario Severo Ochoa Leganés, Madrid, Spain, Madrid, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GC) are the gold standard for the treatment of giant cell arteritis (GCA). However,
these drugs, when used at high doses and for prolonged periods, especially in elderly patients with comorbidities, frequently
produce adverse events (AEs), some of which can be severe, thus limiting their use. Vitamin D3 (vD3) or Calcitriol (the active
form of vitamin D) is a steroid synthesized in the skin whose main function is to regulate phosphorus and calcium metabo-
lism. Multiple studies have associated low levels of vitamin D with autoimmune and infectious diseases, as well as with an
increased risk of cardiovascular events, bone fractures, and all-cause mortality. Objective To determine whether vD3 acts
as a protective factor against severe AEs associated with GC in the Spanish ARTESER [Giant Cell Arteritis Registry
(Spanish Society of Rheumatology)] registry.

Methods: ARTESER is a national, longitudinal, observational study sponsored by the Spanish Society of Rheumatology
(SER), including patients diagnosed with GCA between 06/2013 and 03/2019 from 26 national hospitals. The project was
approved by the Cantabria Ethics and Research Committee and adhered to the Declaration of Helsinki. Severe AEs were
evaluated, with severity defined as a) fatal, b) life-threatening, c) requiring hospitalization, and/or d) as per the attending phy-
sician’s criteria. Patients were classified based on whether they received vD3 supplementation or not. The incidence rate
(event/person-year) and 95%CI of severe AEs were calculated for both groups, and a Cox regression model was performed
to determine the protective role of vD3.
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Results: For this sub-analysis of the ARTESER registry, 1568 patients treated with steroids were selected (1100 women;
70.1% and 468 men; 29.8%). The mean age at diagnosis was 76.9 years (SD ± 8.1). Severe AEs were observed in 120 of
1568 patients (7.6%), with an incidence rate of 0.039 (95% CI 0.033-0.047). Out of the total, 1186 patients (75.6%) received
vD3 supplementation, while 382 (24.4%) did not. Among the 382 patients without vD3, 31 (8.1%) presented severe AEs
(incidence rate of 0.045, 95% CI 0.031-0.064). Among the 1186 patients with vD3, 89 (7.5%) presented severe AEs, with

Socio-demographic, clinical, comorbidities and therapeutic baseline characteristics of patients with giant cell arteritis included in the ARTESER
registry. Abbreviations (in alphabetical order): CI: confidence interval; CV: cardiovascular; GC: glucocorticoids; n: number; SD: standard deviation;
vD: vitamin D.

Socio-demographic, clinical, comorbidities and therapeutic baseline characteristics of patients with giant cell arteritis included in the ARTESER
registry. Abbreviations (in alphabetical order): CI: confidence interval; CV: cardiovascular; GC: glucocorticoids; n: number; SD: standard deviation;
vD: vitamin D.
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an incidence rate of 0.038 (95%CI 0.030-0.046), with no statistically significant differences found between the two groups of
patients (p-value=0.387). To examine the protective role of vD3, a Cox regression model was performed, revealing a signif-
icant interaction between GC dose and vD3 supplementation. This interaction was protective (HR=0.88).

Conclusion: In our ARTESER registry of GCA patients, we could not definitively determine whether vD3 supplements pro-
vide a protective effect against GCs’ AEs. However, given the beneficial role of vitamin D, further studies are necessary to
elucidate this question more definitively.

Disclosure: G. Ghio: None; M. Domínguez-Álvaro: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb,
2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; I. Hern�andez-Rodríguez: None;
E. Fern�andez-Fern�andez:: None;M. Silva-Diaz: None; J. María Belzunegui:: None; C. Moriano: None; J. S�anchez-
Martín: None; J. Narvaez-García: None; E. Galindez: None; A. Riveros Frutos: None; F. Ortiz Sanju�an: None;
T. Salman Monte:: AstraZeneca, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Otsuka, 2, 6; M. Vasques Rocha:: None;
C. L Iñiguez:: None; A. García Dorta: None; C. Molina Almela: None; M. Alcalde Villar:: None.

Abstract Number: 1617

Persistence of Imaging Abnormality in Patients with Large Vessel
Vasculitis Despite Clinical Remission

Luigi Boiardi1, Pierluigi Macchioni1, Francesco Muratore2, Chiara Marvisi1, Caterina Ricordi1, Annibale Versari1, Giulia
Besutti1, Lucia Spaggiari1, Stefania Croci1 and Carlo Salvarani1, 1Azienda Sanitaria Locale, IRCSS, Reggio Emilia, Reggio
Emilia, Italy, 2Unit of Rheumatology, Azienda USL - IRCCS di Reggio Emilia and University of Modena and Reggio Emilia,
Reggio Emilia, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Aim of our study was to evaluate the persistence of imaging abnormalities in patients with Takayasu
(TAK) and large vessel giant cell arteritis (LV-GCA) at during a phase of clinical remission.

Protective role of vitamin D assessed by Cox Regression Analysis. (Forest Plot)
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Methods: 119 patients with LVV (48 TAK and 71 LV-GCA) were studied during a long follow-up period (mean 140.7
+ 77.0 months). The patients were evaluated using different types of imaging modalities (ultranosonography (US), CT,
MRI, PET-CT). We evaluate the radiological abnomalities at the end of follow-up when the patients were in clinical remission.
Imaging were considered abnormal in the presence of thickening, stenosis/occlusions, dilatation by US, CT, MRI or a FDG
uptake >0 by PET-CT scan. The presence of imaging arnomalities were compared in TAK vs LV-GCA patient groups during
a phase of clinical remission. Clinical remission was defined according to EULAR criteria.

Results: 87.4% patients with LVV had persistent imaging abnormalities during the phase of clinical remission. Imaging
abnormalities were more frequent in TAK than in LV-GCA patients (46/48 (95.8%) vs 58/71 (81.7) respectively; P=0.023).
By US persistent thickening, stenosis/occlusions was more frequent in TAK patients 24/25 (96.0%) than in LV-GCA patiens
19/25 (76.6%)(P=0.042). Using CT and/or MRI the persistence of thickening, stenosis/occlusions was more frequent in TAK
patients 43/45 (95.6%) than in LV-GCA patients 20/25 (80.0%) (P=0.038). By PET-CT scan persistent FDG uptake > 0 was
more frequent in LV-GCA 37/65 (56.9%) than in TAK patients 15/43 (34.9%) (P=0.025).

Conclusion: During a phase of clinical remission we observed a high prevalence of imaging abnormalities in LVV patients.
Using US, CT or MRI TAK patients have higher prevalence of persistent lesions while using PET-CT scan imaging alteration
were more prevalent in LV-GCA patients.

Disclosure: L. Boiardi: None; P. Macchioni: None; F. Muratore: None; C. Marvisi: None; C. Ricordi: None;
A. Versari: None; G. Besutti: None; L. Spaggiari: None; S. Croci: None; C. Salvarani: None.

Abstract Number: 1618

Co-occurrence of Giant Cell Arteritis and Polymyalgia Rheumatica:
Insights from a Retrospective Analysis

Vivekanand Tiwari1, chih fang2, Emily Campbell3, Katherine loomba2, Nisha Khubchandani2, shikha shah2 and William
Rigby4, 1Dartmouth Hitchcock Medical Center, Lebanon, NH, 2Dartmouth Hitchcock Medical Center, Lebanon,
3Dartmouth Health, Lebanon, NH, 4Dartmouth-Hitchcock, Norwich, VT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia rheumatica (PMR) and giant cell arteritis (GCA) are closely related conditions that often
co-occur.1 Approximately half of all patients with GCA experience PMR symptoms. On the other hand, the incidence of GCA
among patients with PMR varies widely, with estimates ranging from 5 to 30 percent depending on the study.2 PMR may
manifest before, alongside, or after the onset of GCA.3,4 We conducted a retrospective analysis of PMR patients at an aca-
demic center, focusing on those with concurrent GCA, to identify potential predictors of GCA among PMR patients.

Methods: The study was conducted retrospectively, using data from a rheumatology clinic at an academic medical center.
We specifically included patients with a primary diagnosis of provider-diagnosed PMR or PMR associated with Giant cell
arteritis (GCA) and a minimum of one year of follow-up. To ensure the study’s focus, we excluded patients with other rheu-
matological disorders, including GCA, without the features of PMR. 376 PMR patients from 2011 to 2021 met these inclu-
sion criteria, forming the basis of our analysis.
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Results: The mean age of the patient population was 71 years, with 57 % being females and 43 % males. (Table 1). Among
the 376 PMR patients, 16.5% had a concurrent diagnosis of GCA, which usually developed alongside (40.3%) or after the
PMR diagnosis (51%). Headache, jaw claudication, and visual disturbances were the most common symptoms reported.
74.2% of the GCA patients had bilateral temporal artery biopsy done, and 44% of the GCA patients who presented with
PMR had positive arteritis on pathology. The percentage of positive temporal artery biopsy was still 32% in the patients
who developed GCA after PMR diagnosis. (Table 2). 17.5 % of all the PMR patients had features of peripheral synovitis,
9 % had calcific tendinitis on hip and shoulder X-rays, and approximately 2% of total patients presented with RS3PE (remit-
ting seronegative symmetrical synovitis with pitting edema). A majority of patients exhibited elevated markers of inflammation
(ESR or CRP), with only 14.6% presenting with normal values initially. A multivariable logistic regression analysis assessed
potential predictive factors associated with developing GCA in PMR patients. Still, no baseline characteristic had a statisti-
cally significant association. (Table 3)

Conclusion: The study’s findings are significant, revealing that 16.5% of PMR patients also had GCA, often developing it
concurrently or following the PMR diagnosis. Even in PMR patients who developed GCA later in the disease course and after
steroid treatment, temporal artery biopsy positivity remained at 32%. Despite extensive analysis, no baseline characteristic
emerged as a statistically significant predictor for the development of GCA among PMR patients. These findings underscore
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the need for ongoing clinical vigilance and further research to identify reliable predictors to enhance these patients’manage-
ment and treatment strategies. It’s important to note the study’s limitations, including its retrospective nature and relatively
small sample size of the GCA patients, which might have interfered with ascertaining the predictive factors associated with
developing GCA in PMR patients.

Disclosure: V. Tiwari: None; c. fang: None; E. Campbell: None; K. loomba: None; N. Khubchandani: None; s. shah:
None; W. Rigby: None.

Abstract Number: 1619

Challenges in Managing Polymyalgia Rheumatica and Giant Cell Arteritis:
Steroid Dependence and Preventive Care

Vivekanand Tiwari1, chih fang2, Katherine loomba2, Nisha Khubchandani2, shikha shah2 and William Rigby3,
1Dartmouth Hitchcock Medical Center, Lebanon, NH, 2Dartmouth Hitchcock Medical Center, Lebanon, 3Dartmouth-
Hitchcock, Norwich, VT

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia Rheumatica (PMR) and Giant Cell Arteritis (GCA) are systemic inflammatory disorders
treated with prolonged corticosteroid therapy. Prolonged use of corticosteroids is a significant risk factor for the develop-
ment of osteoporosis and subsequent fractures and also an increased risk of infections.1,2,3 Our previous retrospective
studies revealed that the rate of steroid discontinuation in PMR patients was notably low, with only 17% ceasing steroid
use after one year, increasing to only an average of 31% after two years.4,5 Osteoporosis screening and vaccinations are uni-
versal recommendations to enhance the healthcare outcomes in these patients. We analyzed the data from a cohort of PMR
patients at a single academic medical center to assess the rate of osteoporosis screening and routine vaccinations.
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Methods:We conducted a retrospective review of PMR patients at a rheumatology clinic, focusing on those diagnosed with
PMR or PMR with GCA, and excluded patients with other rheumatological disorders. The study included 459 patients from
2011 to 2021.

Results: The patient cohort had a mean age of 71.6 years, predominantly female (1.3:1 ratio). The initial mean prednisone
dose was 23.4 mg, tapering to 2.2 mg by the fifth year. After one year, 81.6% of patients remained on steroids; this number
decreased to 21% by year five. Screening for osteoporosis with DXA scans was performed in 64.4% of patients; 37.3% of
the total PMR patients were diagnosed with osteoporosis, and 16% had osteopenia. The majority of osteoporosis diagno-
ses occurred after PMR diagnosis, and 29.8% of these patients experienced fragility fractures. Only 67.6% of the osteopo-
rosis patients received treatment for osteoporosis, primarily with bisphosphonates. Vaccination rates were suboptimal, with
less than 80% receiving the flu vaccine and lower rates for other vaccines.

Conclusion: This study highlights a concerning pattern of prolonged steroid use among PMR patients, with a significant
number remaining on steroids after five years. The screening for osteoporosis and vaccination rates were less than optimal,
indicating improved clinical management strategies were needed. Additionally, close to one-third of the patients diagnosed
with osteoporosis did not receive any treatment. The study’s retrospective nature and potential missing data from external
facilities are limitations to consider.

Disclosure: V. Tiwari: None; c. fang: None; K. loomba: None; N. Khubchandani: None; s. shah: None;
W. Rigby: None.

Abstract Number: 1620

Unveiling of a New Molecular Imaging Biomarker? Vascular Adhesion
Protein-1 and [68Ga]Ga-DOTA-Siglec-9 PET/CT in Detecting Giant Cell
Arteritis Relapse

Simon Petzinna1, Jim Küppers2, Benedikt Schemmer2, Anna Kernder3, Claus Juergen Bauer1, Pantelis Karakostas1,
Denada Bruci3, Adina Morar3, Anja Winklbauer2, Markus Essler2 and Valentin S. Schäfer2, 1Clinic of Internal Medicine III,
Department of Rheumatology, University Hospital of Bonn, Bonn, Germany, Bonn, Germany, 2University Hospital Bonn,
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Background/Purpose: Vascular adhesion protein-1 (VAP-1) is a transmembrane adhesion molecule with oxidative deam-
ination functionality, which is expressed in vascular smooth muscle cells and endothelial cells. Under inflammatory condi-
tions, VAP-1 rapidly translocates to the cell surface, facilitating leukocyte adhesion and migration via its interaction with
Siglec-9, a ligand upregulated on neutrophils and monocytes during inflammation. A soluble form of VAP-1 (sVAP-1) con-
tributes to the circulating monoamine oxidase activity in human blood and further influences leukocyte migration. The novel
radiotracer [68Ga]Ga-DOTA-Siglec-9 may improve the assessment of giant cell arteritis (GCA), as only being upregulated in
inflammation. This study is the first to evaluate the diagnostic value and investigate the role of Siglec-9 and sVAP-1 in
patients with relapsing GCA.

Methods: Patients with relapsing GCA underwent [68Ga]Ga-DOTA-Siglec-9-PET/CT. Additionally, GCA patients and
healthy controls underwent laboratory testing, including sVAP-1 determination and Siglec-9 expression analysis. sVAP-1
levels were quantified using enzyme-linked immunosorbent assay (ELISA). Siglec-9 expression was assessed via flow
cytometry (FACS) on peripheral blood mononuclear cells, which included CD3+CD4+ (CD4 T cells), CD3+CD8+ (CD8 T
cells), CD14+CD16- (classical monocytes), CD14+CD16+ (intermediate monocytes), CD14-CD16+ (non-classical mono-
cytes), CD19-CD38+CD138+ (plasma cells), CD19+CD38+ (plasmablasts), CD19+CD38- (naive B cells), and CD38+-
CD16+ (NK cells). Comparisons of sVAP-1 levels and Siglec-9 expression between GCA relapse patients and healthy
controls were performed. Furthermore, associations between the maximum standardized uptake value (SUVmax) of the
aorta and subclavian/ axillary artery with sVAP-1 levels and Siglec-9 expression were analyzed.

Results: Eight patients with relapsing GCA and eight healthy controls were enrolled (Tbl.1). The [68Ga]Ga-DOTA-Siglec-9
PET scan demonstrated increased localized SUVmax in the subclavian/ axillary artery and aorta (Fig. 1). ELISA showed sig-
nificantly elevated sVAP-1 in GCA relapse patients compared to the control group (p =. 0198). FACS revealed significantly
increased Siglec-9 expression on CD4/ CD8 T cells, classical, intermediate, and non-classical monocytes, plasma cells,
plasmablasts, and NK cells in relapsed patients compared to controls (p <. 0001), while naïve B cells showed no difference
(p =. 8885) (Tbl. 2). No significant association was found between sVAP-1, Siglec-9 and tracer uptake (data not shown).

Figure 1: [68Ga]Ga-DOTA-Siglec-9-PET/CT Imaging Findings in Giant Cell Arteritis Patients with Relapse. This figure illustrates [68Ga]Ga-DOTA-
Siglec-9-PET/CT imaging results from eight patients experiencing a relapse of giant cell arteritis. Patient-specific tracer uptakes are revealed in the
aorta and subclavian/ axillary artery. The patients are ordered ascendingly based on their aortic tracer uptake. The labels A-H correspond to the
patient numbers listed in Table 1.
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Conclusion: This study is the first to demonstrate that [68Ga]Ga-DOTA-Siglec-9-PET/CT can detect inflammatory activity in
patients with relapsing GCA. The elevated levels of sVAP-1 and increased Siglec-9 expression on various immune cell sub-
sets raise questions regarding their pathophysiological significance and potential roles as biomarkers in GCA. Further
research is warranted to deepen our understanding of VAP-1 and Siglec-9 in GCA.

Disclosure: S. Petzinna: None; J. Küppers: None; B. Schemmer: None; A. Kernder: None; C. Bauer: None;
P. Karakostas: None; D. Bruci: None; A. Morar: None; A. Winklbauer: None; M. Essler: None; V. Schäfer: None.

Table 1: Demographic, Clinical, and Laboratory Data and Relative Tracer Uptake in [68Ga]Ga-DOTA-Siglec-9-PET/CT in the Aorta and Subcla-
vian/ Axillary Artery in Giant Cell Arteritis Patients with Relapse. This table presents the demographic, clinical, and laboratory data of eight patients
experiencing relapses of giant cell arteritis. It includes age, sex, administered prednisolone dose in the 7 days prior to the scan, CRP level, sVAP-1
levels, and relative tracer uptake in [68Ga]Ga-DOTA-Siglec-9-PET/CT in the aorta and subclavian/ axillary artery. The labels A-H correspond to the
patient numbers listed in Figure 1. Abbreviations: mg: milligram; CRP: C-reactive protein; sVAP-1: soluble vascular adhesion protein-1; ng: nano-
gram; l: liter; SUV: standard uptake value.

Table 2: Relative Expression of Siglec-9 on Various Cell Lines in Giant Cell Arteritis Patients with Relapse and Healthy Controls. This table presents
the relative Siglec-9 expression on peripheral blood mononuclear cells in eight patients and three healthy controls. The cell lines examined include
CD3+CD4+ (CD4 T cells), CD3+CD8+ (CD8 T cells), CD14+CD16- (classical monocytes), CD14+CD16+ (intermediate monocytes), CD14-CD16+
(non-classical monocytes), CD19-CD38+CD138+ (plasma cells), CD19+CD38+ (plasmablasts), CD19+CD38- (naïve B cells), and CD38+CD16+
(NK cells) Siglec-9 expression was significantly higher on CD4 T cells, CD8 T cells, classical, intermediate, and non-classical monocytes, plasma
cells, plasmablasts, and NK cells in relapsed patients compared to controls, while naïve B cells showed no significant difference. The labels A-H
correspond to the patient numbers listed in Figure 1. Statistical significance (p-values) and estimates (ß) for the differences between patients
and healthy controls are provided. Abbreviations: CD: cluster of differentiation, HC: healthy control.
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Abstract Number: 1621

Analysis of Hospitalizations of Adult Patients with Kawasaki’s Disease: A
United States Population Based Study

Ufuoma Mamoh1, Soziema Salia1, Joan Morny2, Jesse Odion3, Elem Ewuru4, Precious Onobraigho5, Eugene Omoike5,
Oyidia Ijioma6, Osaruese Ezomo7 and Ehizogie Edigin8, 1Medstar Union Memorial Hospital, Baltimore, MD, 2Piedmont
Athens Regional Medical Center, Athens, GA, 3Royal Devon University Healthcare NHS Foundation Trust, Barnstaple,
United Kingdom, 4Acute and Emergency Care United Kingdom Medway Maritime Hospital, Gillingham, 5College of
Medicine, University of Benin, Benin, Nigeria, 6Department of Clinical Psychiatry, University of South Wales, Wales,
United Kingdom, 7Department of Gastroenterology, Spire Manchester Hospital, Manchester, United Kingdom, 8The
University of Texas Health Science Center, houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Kawasaki disease (KD) is a systemic vasculitis, typically affecting young children, and is the leading
cause of acquired heart disease in children in developed countries. Adult-onset KD is rare and often misdiagnosed or diag-
nosed late [1]. There is a scarcity of national population studies on hospitalizations of adult patients with KD. We aim to study
reasons for hospitalization, baseline demographic characteristics, and outcomes of hospitalizations of adult patients
with KD.

Methods: Data were abstracted from the National Inpatient Sample (NIS) 2016 and 2017 combined database. NIS is a
nationally representative approximate 20-percent stratified sample of all discharges from U.S community hospitals, exclud-
ing rehabilitation and long-term acute care hospitals. The numbers in the databases are weighted to optimize national esti-
mates. Each hospitalization in the NIS has only 1 principal diagnosis and can have up to 39 secondary diagnoses. The
principal diagnosis is the main reason for hospitalization. Any diagnosis other than the principal, is a secondary diagnosis.
The NIS was searched for hospitalizations for adult patients aged ≥ 18 years with a diagnosis of KD as the principal or
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secondary diagnosis using International Classification of Diseases, tenth revision (ICD-10) code “M303”. Baseline demo-
graphic characteristics and outcomes of these hospitalizations were recorded. Analyses were performed using STATA,16.
We used a “rank” order command in STATA to arrange the most common reasons for hospitalization in descending order
of frequency based on ICD-10 code organ system categories and the most specific ICD-10 code principal discharge
diagnosis.

Results: There were over 70 million discharges included in the 2016 and 2017 combined NIS database. We found 11,355
hospitalizations with either principal or secondary diagnosis of KD. Out of these, 990 hospitalizations were for adult patients.
Adult KD hospitalizations were mostly males (58%), mean age of 41 years, whites (58.9%), privately insured (43.9%), and
presented to teaching hospitals (71.2%). Inpatient mortality occurred in 2%, mean hospital length of stay was 5.5 days,
and mean total hospital charges was 74,816 U.S dollars. Cardiovascular (CV) diseases were the most common reason for
hospitalization by ICD-10 code category; 290 (29.3%) (Table 1). Non-ST elevation myocardial infarction (NSTEMI) was the
most common specific reason for hospitalization; 75 (7.6%) ( Table 2), followed by sepsis, unspecified organism
50 (5.1%), and KD 50 (5.1%).

Conclusion: CV diseases were the most common reason for hospitalization by ICD-10 code category in adult patients with
KD. NSTEMI, sepsis, and KD were the top 3 most common specific reasons for hospitalization. Optimal management of KD
and associated CV comorbidities, early detection, and management of infections in the outpatient setting are important in
reducing hospitalizations of these patients.

Disclosure: U. Mamoh: None; S. Salia: None; J. Morny: None; J. Odion: None; E. Ewuru: None; P. Onobraigho:
None; E. Omoike: None; O. Ijioma: None; O. Ezomo: None; E. Edigin: None.

Abstract Number: 1622

18F-FDG PET/CT in LVV During Active and Inactive Disease Phases Is
Associated with the Metabolic Profile, but Not with Macrophage-related
Cytokines: Results of an Integrated Analysis

Dimitrios Anastasios Palamidas1, Georgios Kalykakis2, Dimitra Benaki3, Loukas chatzis1, Ourania Argyropoulou4,
Panagiota Palla4, Antonia Kollia5, Pavlos Kafouris5, Marinos Metaxas5, Andreas Goules6, Emmanuel Mikros7,
Konstantinos Kambas8, Constantinos Anagnostopoulos5 and Athanasios Tzioufas9, 1Pathophysiology Department,
Athens School of Medicine, National and Kapodistrian University of Athens, Athens, Greece, Cholargos Athens, Greece,
2Department of Informatics, Ionian University, Kerkyra, Greece, Athens, Greece, 3Department of Pharmaceutical
Chemistry, School of Pharmacy, National and Kapodistrian University of Athens, Athens, Greece, Athens, Greece,
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4Department of Pathophysiology, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece.,
Athens, Greece, 5PET-CT Department & Preclinical Imaging Unit, Center for Experimental Surgery, Clinical &
Translational Research, Biomedical Research Foundation of the Academy of Athens, Athens, Greece., Athens, Greece,
6GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece, 7Department of Pharmaceutical Chemistry, School of Pharmacy,
National and Kapodistrian University of Athens, Athens, Greece., Athens, Greece, 8Laboratory of Molecular Genetics,
Department of Immunology, Hellenic Pasteur Institute, Athens, Greece., Athens, Greece, 9LAIKO HOSPITAL, Athens,
Greece

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) may affect temporal arteries (cranial-GCA) or may present as a systemic
disease extended to the large vessels [Large Vessel Vasculitis (LVV)]. Although temporal artery biopsy is the gold standard
for the diagnosis of cranial-GCA, imaging modalities including 18 F-FDG PET/CT are employed for LVV diagnosis. The infil-
trating activated immune cells are the main, but not the only cell components that contribute to the signal intensity of FDG-
PET/CT due to enhanced upregulation of glycolysis. However, the change of the FDG-PET/CT before and after treatment
as well as the association with macrophage biomarkers in LVV patients has been poorly investigated. This study aims to
explore the sensitivity to change of FDG-PET/CT after treatment and to identify novel soluble serum biomarkers in associa-
tion with FDG-PET/CT in LVV patients.

Methods: Nine LVV-GCA patients, underwent FDG-PET/CT at 2 time points: at diagnosis (active state) and 6 months after
treatment (inactive state) while in remission. Twelve cranial-GCA and 7 Polymyalgia Rheumatica (PMR) patients with FDG-
PET/CT served as inflammatory controls. The Most-Disease-Segment Target-to-Background Ratio (TBRMDS) of FDG-
PET-CT was tested as a sensitivity to change parameter between the active and inactive state of LVV patients. A panel of
serum macrophage-related inflammatory mediators (IL-12p70, TNF-α, IL-6, IL-4, IL-10, IL-1β, Arginase, CCL17, IL-1RA,
IL-12p40, IL-23, IFN-γ, CXCL10) was evaluated by Cytometric Bead Array and previously published NMR-metabolomics
data from the same groups of patients at the 2 time points were also retrieved for analyses. Associations between blood bio-
markers (metabolites and cytokines) with PET/CT findings were also explored.

Results: TBRMDS was significantly decreased from the active to inactive LVV disease states (3.45 vs. 2.55, p=0.008), with
no statistically significant differences in serum levels of macrophage-related cytokines. Serum levels of alanine (p=0.0195),
choline (p=0.004), dimethyl sulfone (p=0.012), and certain lipids [CH2—lipids (p=0.004), and unsaturated lipids CH=CH
(p=0.027)] were increased while GlycB levels were decreased (p=0.004) in LVV patients from the active to inactive disease.
However, only choline serum levels were exclusively altered in the LVV group compared to the other inflammatory control
groups. The generated composite index (the sum of TBRMDS, CRP-categorical, ESR-categorical, and Choline-categorical)
showed a statistically significant reduction from the active to the inactive disease (p= 0.0039) and the capacity to discrimi-
nate between the 2 phases of the disease compared to TBRMDS alone.

Conclusion: The integration of PET-CT data and blood biomarkers may offer a clinically feasible tool to monitor response to
treatment of LVV patients.

Disclosure: D. Palamidas: None;G. Kalykakis: None;D. Benaki: None; L. chatzis: Pfizer, 2;O. Argyropoulou: None;
P. Palla: None; A. Kollia: None; P. Kafouris: None;M.Metaxas: None; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer,
2; E. Mikros: None; K. Kambas: None; C. Anagnostopoulos: None; A. Tzioufas: Pfizer, 2.
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Abstract Number: 1623

Sex Differences in Phenotypes and Imaging Examination in Giant Cell
Arteritis: Data from the ARTESER Registry

Delia Fern�andez-Lozano1, Marta Domínguez-Álvaro2, Javier Narvaez-García3, Noemí Garrido-Puñal4, Eugenio De
Miguel5, Paula Estrada-Alarc�on6, Iñigo Hern�andez-Rodríguez7, Maite Silva-Diaz8, Joaquín M Belzunegui9, Clara
Moriano10, Julio S�anchez-Martín11, Itziar Calvo12, Vicente Aldasoro13, lydia Abasolo Alcazar14, Javier Loricera15, Patricia
Moya16, María García-Villanueva17, Fernando S�anchez-Alonso2, Santos Castañeda18, José L. Hern�andez19 and Ricardo
Blanco-Alonso20, and ARTESER Project Collaborative Group, 1Hospital Clínico Universitario de Valencia, Valencia, Spain,
2Sociedad Española de Reumatología, Madrid, Spain, 3Hospital Universitario de Bellvitge, Barcelona, Spain, 4Hospital
Universitario Virgen del Rocío, Sevilla, Spain, 5Hospital Universitario La Paz, Madrid, Spain, 6Hospital de San Juan Despí
Moisès Broggi, Barcelona, Spain, 7Complejo Hospitalario Universitario de Vigo, Vigo, Spain, 8Complejo Hospitalario
Universitario A Coruña, A Coruña, Spain, 9Hospital Universitario Donostia, San Sebasti�an, Spain, 10Hospital Le�on, LEON,
Spain, 11Hospital Universitario 12 de Octubre, Madrid, Spain, 12Hospital Universitario de Basurto, Bilbao, Spain,
13Hospital Universitario de Navarra, Pamplona, Spain, 14IdISSC. HCSC, Madrid, Spain, 15Hospital Universitario Marqués
de Valdecilla, IDIVAL, Santander, Spain, 16Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 17Hospital Ram�on y
Cajal, MADRID, Madrid, Spain, 18Hospital Universitario de la Princesa, Madrid, Spain, 19University of Cantabria. IDIVAL,
Santander, Spain, 20Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology
group, Santander, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) is a predominantly female vasculitis. There are several studies that attempt
to report the differences in the presentation of this disease between male and female with contradictory results. The main
objective of this study was to determine whether there were differences in phenotype and imaging tests used for diagnosis
between sexes in a large cohort of GCA.

Methods: ARTESER is a large Spanish multicenter epidemiological registry of GCA promoted by the Spanish Society of
Rheumatology in which 26 national hospitals participated. The recruitment period was between June 2013 and March
2019. Standardized data were included for all patients diagnosed with GCA in these centers, including demographic, clini-
cal, laboratory, imaging, temporal artery biopsy, and disease evolution data among others. Differences between sexes were
compared in a bivariate analysis. The statistical analysis was performed by using STATA statistical package, V.13.1 and
SPSS version 21.0.

Results: 1675 patients with GCA were included, 1178 women and 497 men, with higher annual incidence of GCA in the
female group than in the male group (10.07 [95%CI: 8.7-11.5] vs 4.83 [95%CI: 3.8-5.9] cases of GCA per 100 000 people
≥50 years). The distribution of the disease by phenotypes showed a statistically significant higher frequency of the cranial
and mixed phenotypes in males versus females (69.62% vs. 63.24%; p=0.012; and 13.68% vs. 8.66%; p=0.002, respec-
tively). Results are shown in Table 1.

Table 1. Presentation of phenotypes according to sex in ARTESER registry.
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Focusing on the imaging examinations used for diagnosis, ultrasound of the temporal artery was positive in a higher percent-
age of men than women (34.0% vs 26.6%; p=0.025). No other differences were found between male and female population
in the rest of the imaging techniques used (Table 2).

Conclusion: GCA predominated in women. The cranial and mixed phenotypes were more frequent in males. Temporal
artery ultrasound had more positive results in males than in females.

Disclosure: D. Fern�andez-Lozano: None; M. Domínguez-Álvaro: None; J. Narvaez-García: None; N. Garrido-
Puñal: None; E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD,
5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; P. Estrada-Alarc�on: None; I. Hern�andez-Rodrí-
guez: None;M. Silva-Diaz: None; J. Belzunegui: None;C. Moriano: None; J. S�anchez-Martín: None; I. Calvo: None;
V. Aldasoro: None; l. Abasolo Alcazar: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen,
5, Merck/MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; P. Moya:
None; M. García-Villanueva: None; F. S�anchez-Alonso: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli
Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; J. Hern�andez: None; R. Blanco-Alonso: AbbVie,
2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 1624

Prognostic Value of Baseline 18F-FDG PET/CT Scan in Giant Cell Arteritis
with Large Vessel Involvement

Julio S�anchez-Martín1, Javier Loricera2, Isabel Martinez-Rodriguez3, ivan Ferraz-Amaro4, Nestor Martinez-Amador5,
Remedios Quirce-Pisano5, Fernando Lopez-Gutierrez6 and Ricardo Blanco-Alonso7, 1Hospital Universitario 12 de
Octubre, Madrid, Spain, 2Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Nuclear Medicine,
Hospital Universitario Marques de Valdecilla,IDIVAL, Santander, Cantabria, Spain, 4Rheumatology, Hospital
Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain, 5Department of Nuclear Medicine, Hospital
Universitario Marqués de Valdecilla, Molecular Imaging Group, IDIVAL, Santander., Santander, Spain, 6Rheumatology,
Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 7Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain
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Table 2: Positive imaging tests used in the diagnosis of GCA according to sex in ARTESER registry.
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Background/Purpose: 18F-fluorodeoxyglucose positron emission tomography/computed tomography (18F-FDG
PET/CT) scan has become a very useful diagnostic tool in patients with GCA with large vessel involvement. However, there
are few studies on the prognostic utility of 18F-FDG PET/CT scan in these patients.

Our aim was to assess whether the assessment of baseline 18F-FDG uptake is able to predict the outcome of patients with
GCA with large vessel involvement.

Methods: Study of patients diagnosed with GCA with large vessel involvement in a referral hospital who have a baseline
18F-FDG PET/CT scan and a control 18F-FDG PET/CT scan in the following 2 years. Patients were divided into two groups:
a) favourable evolution (clinical improvement, normalisation of CRP and ESR and improvement on control 18F-FDG PET/CT
scan); and b) unfavourable evolution (no clinical improvement or no normalisation of CRP and ESR or no improvement on
control 18F-FDG PET/CT scan). The assessment of 18F-FDG uptake was performed using the Meller visual scale.

Results: We present 20 patients (13 females and 7 males) with a mean age of 68.0±8.6 years with GCA with large vessel
involvement who had a baseline and a follow-up 18F-FDG PET/CT scan in the following 2 years (mean time between both
18F-FDG PET/CT scans: 13.6±3.9 months). Five patients (25%) experienced a favourable outcome, while 15 (75%) patients
experienced an unfavourable outcome. No significant differences were observed in the baseline characteristics of the two
groups, although there was a greater tendency to present hypertension and dyslipidaemia, as well as to use lower doses
of prednisone in the group of patients with unfavourable evolution (TABLE). Patients with favourable outcome had higher
baseline 18F-FDG uptake in supra-aortic trunks (2 [1-3] vs 1 [0-1]; p=0. 042), abdominal aorta (2 [1-2] vs 0 [0-1];
p=0.029), iliac arteries (1 [1-1] vs 0 [0-0]; p=0.009), and in the total vascular score (7 [7-10] vs 3 [3-4.5]; p=0.013) (FIGURE).
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Conclusion: In our series we observed that patients with GCA with large vessel involvement who have a higher 18F-FDG
uptake on the Meller visual scale have a more favourable evolution in the two years following diagnosis, possibly helped by
the tendency to use a higher dose of prednisone.

Disclosure: J. S�anchez-Martín: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/
MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; I. Martinez-Rodri-
guez: None; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6,
sanofi, 6; N. Martinez-Amador: None; R. Quirce-Pisano: None; F. Lopez-Gutierrez: AstraZeneca, 12, Formation/
Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/congress attendance;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 1625

Impacts of a Fast-Track Referral Clinic on Health Care Utilization, Delays
and Complications in Patients with Giant Cell Arteritis

Alae Dhahbi1, Stephanie Ducharme-Benard2, Samer Hussein3, Rosalie-Sélène Meunier2, Hussein Baalbaki2, Carolyn
Ross4 and Jean-Paul Makhzoum4, 1Laval University, Quebec, QC, Canada, 2Vasculitis Clinic, Hopital du Sacre-Coeur de
Montreal, Montreal, QC, Canada, 3Vasculitis Clinic, Hopital du Sacre-Coeur de Montreal, Sherbrooke, Canada, 4Vasculitis
Clinic, Canadian Network for Research on Vasculitides, Hopital du Sacre-Coeur de Montreal, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis (GCA) is both a medical emergency and diagnostic challenge. Up to 45% of
patients may require emergency department (ED) visits and/or hospitalization to expedite investigations. This leads to signif-
icant health care utilization and cost. This study aims to determine if a Fast-Track referral algorithm, combined with a non-
invasive diagnostic tool, can reduce diagnostic delays, ED visits, hospitalizations, and visual loss associated with GCA.

Methods: A prospective study was conducted in our GCA Fast-Track (FT) clinic from June to September 2022. Patients
referred to the FT clinic underwent an initial assessment and blood work performed within 24 hours of referral. A GCA expert
evaluated the patients in the next 24-72 hours and performed a Color Doppler ultrasound (CDUS) of the temporal and axil-
lary arteries. Consecutive patients with new-onset GCA confirmed through our FT clinic were included (FT group).
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The control group was a retrospective cohort of patients with GCA (2003-2016) who had a temporal artery biopsy per-
formed prior to the FT clinic implementation.

Collected information included the delay from 1) the first GCA symptom to glucocorticoids (GCs) initiation, 2) the first GCA
symptom to the final diagnosis, and 3) the first medical contact to the final diagnosis. The occurrences of permanent vision
loss, ED visits and hospitalizations (including their durations) were also recorded. Descriptive statistics for both the FT group
and the control group were computed using R (version 4.2.1).

Results: A total of 109 patients with GCA were included: 21 patients in the FT group and 88 patients in the control group
(Table 1). All patients with GCA met the ACR classification criteria for GCA (1990 or 2022 version).

The delay from GCA symptom onset to GCs was 25 days (interquartile range [IQR] 9 to 40 days) vs. 31 days (IQR 13 to
88 days) for the FT and control group, respectively (Table 2). The delay from GCA symptom onset to the final diagnosis of
GCA was 21 days (IQR 8 to 56 days) in the FT group and 36 days (IQR 16 to 93 days) in the control group. The time elapsed
from the first medical contact to the final diagnosis of GCA was 4 days (IQR 2 to 8 days) for the FT group and 7 days (IQR 3 to
12 days) for the control group.

ED visits occurred in 38.1% of patients in the FT group and 82.7% of patients in the control group. Hospitalization to inves-
tigate GCA occurred in 23.8% of patients of the FT group (median duration 3 days, IQR = 2 to 5 days) compared to 59.8% of
patients in the control group (median duration 6 days, IQR = 3 to 9 days). The proportion of unilateral vision loss at diagnosis
was 23.8% in the FT group and 19.3% in the control group (Table 3).

Conclusion: Implementing a GCA Fast-Track referral method with a bedside non-invasive diagnostic test such as CDUS
can reduce health care utilization in GCA. The delay from the onset of GCA symptoms to first GCs was high in both groups
and might explain the similar rates of vision loss at diagnosis. The effect of a GCA educational and awareness program in the
general population to reduce incident vision loss should be investigated.

3323

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: A. Dhahbi: None; S. Ducharme-Benard: None; S. Hussein: None;R.Meunier: None;H. Baalbaki: None;
C. Ross: Otsuka, 6; J. Makhzoum: Abbvie, 5, Janssen, 6, Novartis, 5, Otsuka, 1, 6.

Abstract Number: 1626

Intracranial Giant Cell Arteritis: A Comprehensive Systematic Review

Sagar Patel1, Iva Okaj2, Jessica Scott3, Sukhreet Atwal3, Colin Stark3, Rabia Tahir3, Nader Khalidi2 and Mats Junek2,
1McMaster University, Brampton, ON, Canada, 2McMaster University, Hamilton, ON, Canada, 3McMaster University,
Hamilton, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Giant cell arteritis is being increasingly recognized to occur in intracranial vessels. The clinical signif-
icance of intracranial GCA (ICGCA) is unknown; previous cases have suggested changes in the cerebral vasculature are
associated with stroke. We identified all reported cases of ICGCA to describe common presentations, investigations, treat-
ments, and outcomes reported.

Methods:We conducted a systematic review using MEDLINE, Embase and Pubmed to identify studies that reported cases
of ICGCA. The study was registered on a systematic review database (PROSPERO 42023412373). We defined intracranial
involvement as any vessel cranial to the dura mater that was confirmed by either histopathology or imaging. Abstract
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screening, full text screening, and data abstraction were performed in duplicate with any disagreements adjudicated by a
third investigator. Data was summarized using descriptive statistics.

Results: A total of 1554 studies underwent title and abstract screening, 424 underwent full text screening and 114 studies
were included. These studies included 374 patients with ICGCA. The median age was 73.0 (interquartile range (IQR)
65.9-80.0) and 143 (38.2%) patients were female (Table 1). Presentations of ICGCA included 189 (50.5%) cases with stroke,
128 (34.2%) presented with vision loss, and 71 (19.0%) presented with constitutional symptoms. The most common vessels
involved were 159 (42.5%) internal carotid, 174 (46.5%) vertebrobasilar, and 49 (13.1%) ophthalmic arteries (Figure 1).
Across individuals with stroke, 113 (59.8%) had cerebral strokes, 44 (23.3%) had brainstem strokes, and 35 (18.5%) had
cerebellar strokes. Treatment was reported in 193 individuals. Glucocorticoids were administered to 185 (94.3%) of
patients; cyclophosphamide was administered to 45 (23.3%), 33 (17.1%) methotrexate, and 30 (15.5%) tocilizumab. Of
the 144 patients with reported follow-up outcomes, relapse (one or more) occurred in 34 (24.0%), 18 (12.5%) had a recur-
rent stroke, and 63 (44.0%) died. Of the individuals with disease relapse, 28 (82.4%) had relapse of their intracranial disease.

Conclusion: These findings suggest that intracranial vasculitis in GCA is more frequent than previously thought and is asso-
ciated with increased morbidity and mortality. Optimal therapy for ICGCA is unknown. Structured prospective evaluation is
needed to better understand the burden of ICGCA, outcomes, and effective approaches to management.

[1.] Micheau A, Hoa D. doi:10.37019/e-anatomy/520281

Disclosure: S. Patel: None; I. Okaj: None; J. Scott: None; S. Atwal: None;C. Stark: None; R. Tahir: None; N. Khalidi:
AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1; M. Junek: Roche, 5.
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Abstract Number: 1627

Real-World Data on Imaging Tests, Specifically Temporal Artery
Ultrasound, in Giant Cell Arteritis in Japan: A Multicenter
Retrospective Study

Nobuhiro Oda1, Sho Fukui2, Toshihiro Yamaguchi3, Fumika Nagase4, Takanori Ito5, Mitsuru Watanabe5, Yoichiro Haji4,
Yasuhiro Suyama6, Atsushi Nomura7, Eishi Uechi8, Masei Suda3, Naoho Takizawa4, Ryo Rokutanda9 and Hiromichi
Tamaki10, 1Kameda medical center, Department of Rheumatology, Higashi-cho, Kamogawa, Japan, 2Brigham and
Women’s Hospital, Brookline, MA, 3Suwa Central Hospital, Department of Rheumatology, Nagano, Japan, 4Chubu Rosai
Hospital, Department of Rheumatology, Aichi, Japan, 5Daido Hospital, Department of Rheumatology, Aichi, Japan, 6NTT
Medical Center Tokyo, Department of Rheumatology, Tokyo, Japan, 7Ushiku Aiwa General Hospital, Department of
Rheumatology, Ibaraki, Japan, 8Yuai Medical Center, Department of Rheumatology, Okinawa, Japan, 9Kameda medical
center, Department of Rheumatology, Chiba, Japan, 10St. Luke’s International Hospital, Immuno-Rheumatology Center,
Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: In the 2022 ACR classification criteria for giant cell arteritis (GCA), temporal artery ultrasound (TAU)
is granted the same diagnostic value as temporal artery biopsy (TAB). And there is increasing the importance of non-invasive
imaging studies in the diagnosis of GCA. However, there are limited reports on the role of those in Japanese patients.

We created a multicenter cohort of patients with GCA who were treated with tocilizumab (TCZ) to evaluate the effectiveness
and safety of TCZ over a 2-year period. This secondary analysis aimed to examine the performance of imaging tests, espe-
cially TAU, in GCA diagnosis.

Methods:We conducted a multicenter, retrospective study. Patients with GCA who started TCZ at seven hospitals in Japan
from January 2008 to July 2021 were extracted. We included the patients who were clinically diagnosed GCA according to
the 1990 ACR criteria by rheumatologists at each institution.

We gathered information about patient demographics, GCA symptoms, and diagnostic methods at the time of diagnosis.
TAUwas evaluated by rheumatologists at each institution. CT, MRI, and PET-CT findings were evaluated by rheumatologists
and radiologists at each institution. Pathological findings were evaluated by rheumatologists and pathologists at each
institution.

Table; Relationship between imaging tests and TAB
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Results:We identified 62 patients with GCA, with a median age of 74 years, of whom 65%were female. 75.8% (47/62) GCA
met 1990 ACR classification criteria for GCA. Common symptoms at GCA diagnosis included headache (73%), polymyalgia
rheumatica (62%), fever (32%), jaw claudication (26%) and scalp tenderness (23%).

The positive rates for findings suggestive of GCA were 41% (22/54) for CT, 94% (16/17) for PET-CT, 47% (17/36) for TAU,
70% (7/10) for head MRI and 80% (35/44) for TAB. Among patients with negative ultrasound results, 17 underwent TAB,
and 82.4% (14/17) were positive. Among patients with negative head MRI results, 2 underwent TAB, and 100% (2/2) were
positive (Table). A detailed examination of patients who underwent TAU showed that head MRI was performed in 31.6%
(6/19) of those with negative TAU, with 33.3% (4/6) testing positive (Figure). In the MRI-negative group, one patient under-
went TAB and tested positive. In the group of MRI-not performed, 92.3% (12/13) underwent TAB, and 83.3% (10/12) were
positive. PET-CT was performed in 2 cases. One of these cases involved an MRI-negative patient who did not underwent
TAB, and the result was positive.

Conclusion: This multicenter observational study demonstrated the positive rates of imaging tests in real-world clinical set-
ting. Focusing on TAU, although the test was negative in about half of the patients, most of the patients with negative ultra-
sound results had positive findings in other imaging tests. This implicates an important role of comprehensive imaging
evaluation in diagnosing GCA

Disclosure: N. Oda: None; S. Fukui: None; T. Yamaguchi: None; F. Nagase: None; T. Ito: None;M.Watanabe: None;
Y. Haji: None; Y. Suyama: None; A. Nomura: None; E. Uechi: None; M. Suda: None; N. Takizawa: None;
R. Rokutanda: None; H. Tamaki: AbbVie, 6, Asahi Kasei pharma, 6, Astellas Pharma, 6, AstraZeneca, 6, Ayumi,
6, Dai-ichi-Sankyo, 6, Eisai, 6, Eisai Chugai Pharmaceutical, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Kissei pharmaceu-
tical, 6, Kyowa-Kirin, 6, Ono Pharmaceutical, 6, Pfizer, 6, Sanofi, 6, Takeda Pharmaceutical, 6, Tanabe-Mitsubishi, 6.

Figure; Relationship between temporal artery ultrasound and MRI, TAB, PET-CT
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Abstract Number: 1628

Tocilizumab for Giant Cell Arteritis in Japan over 2 Years: A Multicenter
Retrospective Study

Nobuhiro Oda1, Sho Fukui2, Toshihiro Yamaguchi3, Fumika Nagase4, Takanori Ito5, Mitsuru Watanabe5, Yoichiro Haji4,
Yasuhiro Suyama6, Atsushi Nomura7, Eishi Uechi8, Masei Suda3, Naoho Takizawa4, Ryo Rokutanda9 and Hiromichi
Tamaki10, 1Kameda medical center, Department of Rheumatology, Higashi-cho, Kamogawa, Japan, 2Brigham and
Women’s Hospital, Brookline, MA, 3Suwa Central Hospital, Department of Rheumatology, Nagano, Japan, 4Chubu Rosai
Hospital, Department of Rheumatology, Aichi, Japan, 5Daido Hospital, Department of Rheumatology, Aichi, Japan, 6NTT
Medical Center Tokyo, Department of Rheumatology, Tokyo, Japan, 7Ushiku Aiwa General Hospital, Department of
Rheumatology, Ibaraki, Japan, 8Yuai Medical Center, Department of Rheumatology, Okinawa, Japan, 9Kameda medical
center, Department of Rheumatology, Chiba, Japan, 10St. Luke’s International Hospital, Immuno-Rheumatology Center,
Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The GiACTA trial, a phase III global trial of tocilizumab (TCZ) for giant cell arteritis (GCA), did not
involve Japanese patients, and real-world data on TCZ for GCA in Japan are limited. This study aims to evaluate the effec-
tiveness and safety of TCZ for GCA in routine clinical practice in Japan.

Methods: This multicenter study retrospectively identified patients with GCA who initiated TCZ at seven hospitals in Japan
from January 2008 to July 2021. Rheumatologists at each institution clinically diagnosed GCA according to the 1990 ACR
criteria. The patients were followed for 2 years after TCZ initiation, and we excluded patients whose follow-up was <
6 months.

We collected information regarding patient demographics, GCA symptoms at diagnosis, diagnostic methods, and treatment
details at TCZ initiation. GCA relapses, TCZ-related adverse events, and treatment adjustments were monitored during the
2-year follow-up. This study descriptively summarized these data.

Results: A total of 62 GCA patients were identified, with a median age of 74 years (IQR; 69-79), and 65% were female (-
Table 1). Headache (73%), polymyalgia rheuamtica (62%), and fever (32%) were frequent symptoms at GCA diagnosis.
TCZ was administered subcutaneously every week in 72%, every two weeks in 18%, and intravenously in 10% of the
patients.

Following TCZ administration, patients were followed for a median of 726 days (IQR; 394-744), and 10 cases (16%)
relapsed; 2 cases were on full-dose TCZ, and the remaining 8 cases relapsed after discontinuing or extending the dose inter-
vals of TCZ (Figure1). GC doses decreased over 2 years. GC discontinuation was achieved in 11.3% (7/62) at month
6, 44.4% (24/54) at month 12, 72.3% (34/47) at month 18, and 79.1% (34/43) at month 24 (Figure2). In patients who
received intravenous TCZ, 5/6 patients achieved GC-free remission at the last observation, and all patients achieved GC-
free remission at month 24. A total of 29 adverse events were reported in 23 patients (37%). The main adverse events were
severe and non-severe infections, and 8 adverse events (13%) required the discontinuation of TCZ. Of these, 2 were severe
infections, 1 was a non-severe infection, 1 was an injection site reaction, and 4 were other adverse events, including gastroc-
nemius pain, elevated liver enzymes, general fatigue, and decreased platelet count.
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Conclusion: This multicenter observational study demonstrated the effectiveness and safety of TCZ over 2 years in
Japanese patients with GCA. In the real-world setting, many patients could discontinue GC, and most relapses occurred
in patients who discontinued or spaced doses of TCZ. There were few serious infections requiring discontinuation of TCZ.

Figure 1. Flare-free survival for patients who treated with tocilizumab

Table 1. Characteristics at diagnosis of GCA and TCZ induction
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Disclosure: N. Oda: None; S. Fukui: None; T. Yamaguchi: None; F. Nagase: None; T. Ito: None;M.Watanabe: None;
Y. Haji: None; Y. Suyama: None; A. Nomura: None; E. Uechi: None; M. Suda: None; N. Takizawa: None;
R. Rokutanda: None; H. Tamaki: AbbVie/Abbott, 6, Asahi Kasei pharm, 6, Astellas Pharma, 6, AstraZeneca, 6, Ayumi,
6, Dai-ichi-Sankyo, 6, Eisai, 6, Eisai Chugai Pharmaceutical, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Kissei pharmaceu-
tical, 6, Kyowa-Kirin, 6, Ono Pharmaceutical, 6, Pfizer, 6, Sanofi, 6, Takeda Pharmaceutical, 6, Tanabe-Mitsubishi, 6.

Abstract Number: 1629

Subclinical Giant Cell Arteritis in Polymyalgia Rheumatica Has a Different
Vascular Ultrasound Phenotype Than Giant Cell Arteritis

Sharon Cowley1, Patricia Harkins2, Colm Kirby3, Richard Conway4,David Kane5, Rositsa Karalilova6, Pierluigi Macchioni7,
Christina Ponte8, Edoardo Conticini9, Alessandro Tomelleri10, Sara Monti11, irene monjo12, Zguro Batalov13, Giulia
Klinowski7, Paolo Falsetti14, Corrado Campochiaro15, Alojzija Hocevar16 and Eugenio De Miguel17, 1Tallaght University
Hospital, Dublin, Dublin, Dublin, Ireland, 2Trinity College Dublin, Dublin 8, Dublin, Ireland, 3Tallaght University Hospital,
DUBLIN, Dublin, Ireland, 4Trinity College Dublin, Dublin, Ireland, 5Tallaght University Hospital & Trinity College Dublin,
D24, Ireland, 6Clinic of Rheumatology, Medical University Plovdiv, Plovdiv, Bulgaria, Plovdiv, Bulgaria, 7Rheumatology
Department, Ospedale S Maria Nuova, Reggio Emilia, Italy, Emilia, Italy, 8Rheumatology, Centro Hospitalar Universitario
Lisboa Norte EPE, Lisboa, Portugal, Lisboa, Portugal, 9Università di Siena, Siena, Italy, 10Unit of Immunology, Allergology
and Rare Diseases, IRCCS Ospedale San Raffaele, Milano, Italy, 11IRCCS Istituto Auxologico Italiano, Milan, Italy,
12University Hospital La Paz, Madrid, Spain, 13Rheumatology, University Hospital Kaspela, Plovdiv, Bulgaria, Plovdiv,
Bulgaria, 14Department of Medical Sciences, Surgery and Neurosciences, Rheumatology Unit, University of Siena, Siena,
Italy, Siena, Italy, 15IRCCS San Raffaele Hospital. Vita-Salute San Raffaele University, Milan, Milan, Italy, 16University
Medical Center Ljubljana, LJUBLJANA, Slovenia, 17Hospital Universitario La Paz, Madrid, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Subclinical GCA in PMR has been estimated to affect 1 in 5 patients as assessed by vascular ultra-
sound [1, 2]. This study compared the ultrasound phenotype of subclinical GCA in PMR with patients with GCA patients and
assessed whether baseline quantitation with halo count (HC), halo score (HS), or OMERACT GCA Ultrasonography Score
(OGUS) in subclinical GCA in PMR predicted relapse during the first 12 months of treatment.

Figure 2. The change in glucocorticoid dosage over two years Lines showed trajectories of glucocorticoid doses (prednisolone equivalent) in each
patient. A thick black line showed median dose of glucocorticoid. TCZ, tocilizumab
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Methods:HS, HC, and OGUS scores were calculated on patients with ultrasound-identified subclinical GCA in PMR (sGCA/
PMR) from a multi-centre European prospective cohort study and compared with a prospective Irish GCA cohort. All
patients had a similar corticosteroid tapering in keeping with the ACR/ EULAR PMR and GCA guidelines [3, 4]. Statistical
analysis was completed with the paired t-test and Pearson’s correlation coefficient.

Results: 40 patients with sGCA/PMR were compared with 57 patients with GCA. 22.5% of sGCA/PMR had isolated axillary
involvement compared with only 7% in GCA, p=0.03 (95% CI -0.29 to -0.01). Similar numbers in both groups had isolated
cranial vessel involvement and mixed vessel involvement. The number of involved vessels as assessed by the mean HC in
both sGCA/PMR and GCA patients was not significantly different at 3.3 and 4.4 respectively, p=0.08 (95% CI 2.08 to
0.15). However, the severity of vascular inflammation was significantly different with a mean HS of 17.4 in sGCA/PMR com-
pared with 26.8 in GCA, p=0.0001 (95% CI -12.35 to -6.14). The mean OGUS between the two groups was also signifi-
cantly different at 0.91 in sGCA/PMR and 1.21 in GCA, p=0.0001 (95% CI -0.42 to -0.19). One patient was excluded
from the relapse analysis due to being on tocilizumab treatment. While there was a positive correlation between OGUS
scores in sGCA/PMR and risk of relapse, this was not statistically significant r=0.15; p=0.36. Baseline OGUS scores in the
GCA cohort correlated well with relapse in the first 12 months with r=0.31, p< 0.0005.

Conclusion: Subclinical GCA in PMR has a different ultrasonographic phenotype to GCA. While the number of involved
arteries in both disease groups was similar, the pattern of involvement was different with those with sGCA/PMR having sig-
nificantly more isolated axillary artery involvement. The severity of vascular inflammation as quantified by HS and OGUS was
significantly higher in GCA which may explain why the arterial involvement in sGCA/PMRwas asymptomatic. A higher OGUS
score at baseline predicted relapse for GCA patients but not for patients with subclinical GCA in PMR.

Disclosure: S. Cowley: AbbVie/Abbott, 12, Support to attend conference, Novartis, 5, 12, Support to attend confer-
ence; P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; C. Kirby: None; R. Conway: AbbVie/
Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Novartis, 5, 6, UCB, 6, Viatris, 6; D. Kane:
None; R. Karalilova: None; P. Macchioni: None; C. Ponte: AbbVie/Abbott, 2, 5, AstraZeneca, 2, GlaxoSmithKlein(-
GSK), 2, Roche, 2, Vifor, 2; E. Conticini: None; A. Tomelleri: Novartis, 1; S. Monti: AstraZeneca, 6, GlaxoSmithKlein(-
GSK), 6; i. monjo: None; Z. Batalov: None; G. Klinowski: None; P. Falsetti: None; C. Campochiaro: Boehringer-
Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; A. Hocevar: None; E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly,
5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6.

Table 1: Ultrasonographical pattern of disease
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Abstract Number: 1630

Disease Manifestations, Diagnostic Findings, and Mortality of
120 Consecutive Patients Suspected of Giant Cell Arteritis – Results from
a Hospital GCA Fast-Track Clinic

Uffe Moller Dohn1, Tanja Fromberg Gorlen2, Rikke Westergaard1, Viktoria Fana1, Torsten Møller1 and Lene Terslev3,
1Rigshospitalet-Glostrup, Glostrup, Denmark, 2Rigshospitalet-Glostrup & COPECARE, Glostrup, Hovedstaden, Denmark,
3Rigshospitalet-Glostrup & COPECARE, Glostrup, Denmark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose:Giant cell arteritis (GCA) is a large-vessel vasculitis affecting the large vessels from aorta, its proximal
branches, and the extra-cranial arteries. To avoid ischemic events, e.g. irreversible visual loss, securing correct diagnosis
and treatment is important. Instant confirmation or rejection of GCA is pivotal, as clinical, biochemical, imaging and histo-
pathological signs of GCA may normalize few days after initiation of high-dose glucocorticoid. In addition, unnecessary
and prolonged high-dose glucocorticoid should be avoided in those without GCA. Vascular ultrasound (US) is recom-
mended as the first-line diagnostic tool in GCA (Dejaco C et al.: Ann. Rheum. Dis. 2024;83:741-751). Our GCA Fast-Track
Clinic (FTC), covering a population of approx. 900.000 in Copenhagen, Denmark, aims to see patients within one office
day upon referral. Instant access for general practitioners and other hospital specialties has been a hallmark, and even per-
sons with a low suspicion of GCA are accepted when referred.

The purpose of this retrospective study is to describe disease manifestations and diagnostic findings in patients seen in our
FTC during a 12-month period in 2018-19. Further, to analyze the time required to diagnose or rule out GCA, as well as the
number of malignancies found in the diagnostic process and the number of deaths occurring in the cohort.

Table 1: Demographic, clinical, and diagnostic data
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Methods: All patients seen in the FTC during the period was included in the analysis. Patients, irrespective of clinical presen-
tation, initially had an US of bilateral temporal-, facial-, axillary and common carotid arteries by a rheumatologist trained and
experienced in vascular US. Immediately thereafter, patients were seen by a senior rheumatology consultant who was aware
of the US-findings. Decisions on the need for further diagnostic tests were up to this rheumatologist.

From electronic patient report files, we retrospectively evaluated clinical- and US-findings, results from other diagnostic tests
(temporal artery biopsy and [18F]Fluorodeoxyglucose positron emission tomography computed tomography), the final diag-
nosis and the number of days required to establish it. The number of deaths occurring in the cohort until Dec. 31st, 2023 was
recorded.

Results: In 12 months, 120 patients were seen in the FTC. Of these, 46 (38%) were finally diagnosed with GCA. See table
1 for demographic and clinical data. Diagnosis or exclusion of GCA, were obtained on the first day in the FTC in 53% of
patients. When further diagnostic tests or observational time was needed, the time to diagnosis increased markedly (up to
158 days). Malignancy was found in 3 patients (lung, colon, kidney). A total of 15% of the patients had died after a median
of 580 days (50-1598) during a median follow-up of 58 months (no statistical difference between GCA and non-GCA
patients).

Conclusion: In our GCA FTC, an instant diagnosis was obtained in 53% of patients based on clinical findings, US and avail-
able paraclinical data, thereby limiting the need for further diagnostic tests in almost half the patients. This study also under-
lines vascular US as an important tool for clinical decision making in GCA. The observed occurrence of cancer in the cohort
was low, but the overall mortality was surprisingly high.

Disclosure: U. Moller Dohn: None; T. Fromberg Gorlen: None; R. Westergaard: None; V. Fana: None; T. Møller:
None; L. Terslev: Eli Lilly, 6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJanssen, Novartis, Pfizer, UCB and GE
healthcare, 6, UCB, 1.

Table 2: Time from referral, time to diagnosis and final diagnoses
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Abstract Number: 1631

Serum IL-6 Levels Correlate with Inflammatory Activity in Computerized
Tomography Angiography Scans in Takayasu Arteritis

Ana luisa Souza Pedreira1, Gabriel Nunez Costa2, Camila da Silva Cendon Duran2, Adriane Paz2, Adriana Matos3,
Isabela Silva De Oliveira4 and Mittermayer Barreto Santiago1, 1Escola Bahiana de Medicina, Salvador, Brazil, 2Escola
Bahiana de Medicina e Saúde Pública, Salvador, Brazil, 3Hospital Universit�ario Professor Edgard Santos, Salvador,
4Universidade Federal da Bahia, Salvador, Brazil

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Assessing disease activity in Takayasu arteritis (TA) is a significant challenge, and there is no con-
sensus on evaluating inflammatory activity (IA). Previous studies have suggested that interleukin 6 (IL-6) is a central cytokine
in the pathophysiology of TA and is the biomarker that best reflects IA in the arterial wall. Here, we compare serum interleukin
IL-6 with activity by Indian Takayasu Clinical Arteritis Score (ITAS.A) and CT angiography (CTA) scans.

Methods: In this transversal study, we examined 43 TA patients between January 2022 and July 2023. All patients met the
2022 ACR Criteria for TA. We meticulously assessed clinical, laboratory, and imaging data. IL-6 was measured using the
ELISA Invitrogen kit, and C-reactive protein (CRP) was evaluated in the same blood sample. Complete CTA scans were con-
sidered if performed within a maximum period of one year from the blood collection. We defined IA if ITAS.A-CRP > 5 (ITAS-
IA) and if wall thickening with post-contrast enhancement was reported in at least one selected vessel in CTA (CTA-IA). We
then performed linear regression with continuous IL-6 levels and categorical variables ITAS-IA and CTA-IA to compare the
results.

Results: Median age at TA diagnosis was 33 years, 39 were females (90.7%), and Numano V Classification occurred in
28 patients (65.1%). The median CRP was 12.3mg/L (6.8-27.4), and the median IL-6 was 5,2 pg/ml (2,75-9,05). Prednisone
was used in 41,8% of cases with a median dose of 10mg (5-20mg), MTX in 22 (51,2%), two patients used anti-TNF (4,6%),
and none used tocilizumab. ITAS-IA occurred in 20 patients (46,5%) and CTA-IA in 8 (18,6%). CTA-IA was associated with
the IL-6 values of 4.7 greater than non-active individuals by image (95% Confidence interval 1.2 – 8.2 with p: 0,010), a pat-
tern not seen when ITAS-A assessed activity.
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Conclusion: Serum IL-6 was higher in patients with active disease by CTA. The combination of IL-6 and image parameters
is a potential tool to define the inflammatory status. Careful correlation with clinical and other laboratory and radiological
assessments is needed. However, further research is needed to develop composite disease activity scores that integrate
serum biomarkers with imaging, thereby advancing our understanding and management of this complex condition.

Disclosure: A. Souza Pedreira: None; G. Nunez Costa: None; C. da Silva Cendon Duran: None; A. Paz: None;
A. Matos: None; I. Silva De Oliveira: None; M. Barreto Santiago: None.

Abstract Number: 1632

Multi-vessel Intimal Medial Thickness in Takayasu Arteritis: A Potential
Marker for Disease Modification?

Augustine Jose1, Molly Thabah2, Chengappa Kavadichanda3, Jagan K L2, Christina Mariaselvam4 and Vir Singh Negi5,
1Jawaharlal Institute of Postgraduate Medical Education and Research, Gorimedu, Puducherry, India, 2Jawaharlal
Institute of Postgraduate Medical Education and Research, Puducherry, Puducherry, India, 3Jawaharlal Institute of
PostgraduateMedical Education and Research, pondicherry, Puducherry, India, 4JIPMER, Puducherry, Puducherry, India,
5AIIMS, Bilaspur, Puducherry, Puducherry, India
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultrasonography can measure vascular intimal-medial thickness (IMT) and delineate the degrees of
stenosis in Takayasu arteritis (TAK). Further, higher IMT has been reported in patients with active disease, with prospective
studies showing changes in carotid IMT with treatment. In this study we measured IMT at multiple vascular sites at enroll-
ment and at six months and assessed the association between the IMT and clinical characteristics, inflammatory markers
and PET-VAS scores. We also tried to correlate change in IMT with change in disease activity, hsCRP, serum pentraxin-3,
serum amyloid-A, serum IgG.

Methods:We prospectively enrolled 49 TAK patients (fulfilling ACR 1993) from May 2022 to December 2023; 25 had active
and 24 inactive disease state as per Physician Global assessment (PGA). Arterial IMT was measured at 8 vascular sites
(bilateral common carotid, subclavian, brachial, and femoral arteries) using ultrasonography (Esaote MyLab50) by two differ-
ent observers. Observers were blinded between each other and towards the clinical details. For each vascular site, mean of
three highest values obtained from fixed segments was obtained. Thickness was measured in the far wall with uniform fre-
quency, angle of insonation and depth. Disease activity was evaluated using Indian Takayasu Arteritis Activity Score (ITAS
2010), inflammatory markers and PET VAS score. PGA was considered the gold standard measure for classifying active
and inactive disease. Patients were followed-up and their arterial IMT and disease activity parameters were reassessed at
6 months.

Results: Most patients(68.08%) had an Ishikawa type V disease. Interobserver agreement was adequate. Total IMT of
8 arteries and that of left common carotid artery were significantly higher in the active group (table 1). Forty two patients were
reassessed at 6-months follow-up. Mean total IMT was significantly lower at 6-months(median 4.93 mm) compared to
baseline(median 5.23mm) with p value < 0.001. Change in total IMT correlated positively with a change in disease activity
status as measured by change in ITAS-CRP. No significant correlations were observed between change in carotid IMT
and changes in inflammatory markers(table 2). Change in IMT over 6 months was significantly higher in patients who had
active disease at recruitment.

Baseline clinical characteristics of patients with Takayasu Arteritis
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Conclusion: Ultrasonographic measurement of IMT at multiple arterial sites, particularly carotid arteries, is a promising tool
for evaluating TAK disease activity. Measurement of total carotid IMT alone may be a sufficient marker for disease activity in
supradiaphragmatic disease. There is significant change in IMT over 6 months especially in the group with active disease,
suggesting that multivessel IMT is a potential biomarker for disease modification in Takayasu arteritis which is simple and
non-invasive.

Disclosure: A. Jose: None; M. Thabah: None; C. Kavadichanda: None; J. K L: None; C. Mariaselvam: None;
V. Negi: None.

Abstract Number: 1633

Arthritis Activity Significantly Affects Quality of Life in Behcet’s Disease
Patients

Koichi Sugihara1, Risa Wakiya2, Hiromi Shimada2, Taichi Miyagi2, Yusuke Ushio2, Rina Mino2, MaoMizusaki3, Hayamasa
yamaguchi3, Naoto Manabe3, Shusaku Nakashima2 and Hiroaki dobashi2, 1Department of Internal Medicine, Division of
Hematology, Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki-cho, Kita-gun,
Kagawa Prefecture, Japan, 2Kagawa University, Miki-cho, Kita-gun, Japan, 3Department of Internal Medicine, Division of
Hematology, Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki-cho, Kita-gun, Japan

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Comparison of changes in clinical, imaging and laboratory parameters among patients with Takayasu arteritis across 6 months follow-up

Correlation analsysis of change in total arterial IMT with disease parameters
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Background/Purpose: Arthritis associated with Behcet’s disease (BD) has been reported to be related to patients’ quality
of life and associated with skin and mucosal lesions. However, it is unclear how arthritis activity affects clinical symptoms and
quality of life in BD patients. Therefore, we aimed to determine the influence of the presence and activity of arthritis on the
severity of BD patients.

Methods: This is a retrospective observational study of BD patients attending our hospital from January 2022 to December
2023. SDAI, CDAI, and DAS28-CRP were used to assess arthritis activity in all subjects with or without arthritis. Disease
activity of BD is assessed by clinical symptoms, PGA (Patient’s Global Assessment), EGA (Evaluator’s Global Assessment),
BDCAF (Behcet’s Disease Current Activity Form), BSAS (Behcet’s Syndrome Activity Score), BDQOL (Behcet’s Disease
Quality of Life scale), and VAS (Visual Analog Scale) for oral ulcers, genital ulcers, and joint pain. Patients were also evaluated
twice at one-year intervals to determine the relationship between changes in arthritis activity and BD disease activity.

Results: Of the 54 patients included in the study, 39 were women, and the mean disease duration was 13.9 years(Table).
Longer disease duration was associated with lower arthritis activity indices (DAS28-CRP, SDAI, CDAI); BSAS, BDQOL,
and BDCAF were positively correlated with arthritis disease activity.

Comparison of disease activity at 1-year intervals showed a significant decrease in the rates of oral ulcers and arthritis, as
well as a significant decrease in arthritis activity (SDAI, CDAI, DAS28-CRP). However, BSAS, BDCAF, and BDQOL did not
change significantly. BD patients whose arthritis improved over the course of the year also showed improvement in oral
ulcers. Similar to BDCAF, BDQOL was significantly lower in relation to decreased arthritis activity, and decreases in SDAI
and CDAI correlated with those in BDQOL (SDAI: r=0.41, p=0.007. CDAI: r=0.43, p=0.0049, Figure).

Conclusion: Patients with BD with high arthritis activity had higher overall disease activity and severity of BD. Our results
suggest that controlling arthritis activity is one of the important factors to improve quality of life in BD.

Disclosure: K. Sugihara: None; R. Wakiya: None; H. Shimada: None; T. Miyagi: None; Y. Ushio: None; R. Mino:
None; M. Mizusaki: None; H. yamaguchi: None; N. Manabe: None; S. Nakashima: None; H. dobashi: None.

Abstract Number: 1634

A Lexicon of Signs and Symptoms of Giant Cell Arteritis: An International
Expert Consensus

Medha Soowamber1,Milena Bond2, Carol Langford3, Zahi Touma1, Catalina Sanchez Alvarez4, Andy Abril5, Sibel Aydin6,
FRANK HARTMUT DR. BUTTGEREIT7, Dario Camellino8, Maria Cid9, Peter Grayson10, Bernhard Hellmich11, William
Lichliter12, Tanaz Kermani13, Nader Khalidi14, Sarah Mackie15, Eric Matteson16, Mehrdad Maz17, Peter Merkel18, Paul
Monach19, Lorna Neill20, Cristina Ponte21, Carlo Salvarani22, Wolfgang Schmidt23, Peter Villiger24, Kenneth Warrington25,
Madeline Whitlock26, Sofia Ramiro27 and Christian Dejaco28, 1University of Toronto, Toronto, ON, Canada, 2Unit of
Rheumatology, Hospital of Bruneck (ASAA-SABES), Teaching Hospital of the Paracelsus Medical University, Bruneck,
Italy, 3Cleveland Clinic, Moreland Hills, OH, 4University of Florida, Gainesville, FL, 5Mayo Clinic, Ponte Vedra Beach, FL,
6University of Ottawa - Ottawa, Ottawa, ON, Canada, 7Charité University Medicine Berlin, Berlin, Germany, 8La Colletta
hospital, Arenzano, Italy, 9Hospital Clinic Barcelona. University of Barcelona, Barcelona, Spain, 10National Institutes of
Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Chevy Chase, MD, 11Medius
Kliniken, Kirchheim unter Teck, Germany, 12patient, Vienna, Austria, 13University of California Los Angeles, Santa
Monica, CA, 14McMaster University, Hamilton, ON, Canada, 15University of Leeds, Leeds, United Kingdom, 16Mayo Clinic
College of Medicine and Science, Rochester, MN, 17The University of Kansas Medical Center, Kansas City, KS, 18University
of Pennsylvania, Philadelphia, PA, 19VA Boston Healthcare System, Boston, MA, 20Patient Charity Polymyalgia
Rheumatica and Giant Cell Arteritis Scotland, Nethy Bridge, United Kingdom, 21Unidade Local de Saúde Santa Maria,
Serviço de Reumatologia e Doenças Ósseas Metab�olicas, Lisboa, Portugal., Lisbon, Portugal, 22Azienda USL-IRCCS di
Reggio Emilia and University of Modena and Reggio Emilia, Reggio Emilia, Italy, Reggio Emilia, Italy, 23Immanuel
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Krankenhaus Berlin, Berlin, Germany, 24Medical Center Monbijou, Bern, Switzerland, 25Mayo Clinic, Rochester, MN,
26Southend University Hospital, Southend, United Kingdom, 27Leiden University Medical Center, Bunde, Netherlands,
28Azienda Sanitaria Alto Adige, Brunico, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The lack of standardized definitions and descriptors for clinical manifestations of giant cell arteritis
(GCA) leads to variable interpretations of findings in clinical practice and research settings. An international task force devel-
oping response criteria for GCA addressed this shortcoming by developing a glossary of definitions for signs and symptoms
of GCA.

This glossary aims to create a consensus-based definition of signs and symptoms of GCA to be used by healthcare profes-
sionals, primarily in research settings.

Methods: Core definitions or descriptors of signs and symptoms of GCA were extracted from 11 randomized controlled tri-
als. These trials were part of a systematic literature review published by the task force working on developing response cri-
teria for GCA. This information was supplemented by definitions or descriptors from rheumatology textbooks, the 2022
ACR/EULAR Classification Criteria for GCA, the ACR 1990 Classification Criteria of GCA and a Delphi exercise conducted
as part of the response criteria for GCA project.
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The scientific committee identified general principles deemed important for the interpretation and application of definitions. A
2-round Delphi exercise was conducted. The first round aimed to obtain consensus on the descriptive terms to define each
sign or symptom obtained from the literature review; >70% agreement=the descriptor was accepted; < 30% agreement =
the descriptor was excluded; 30-70% agreement = the descriptor was reassessed in the 2nd round. Round 2 of the Delphi
exercise rated the importance of each descriptor: not important, important, or critically important. Those descriptors rated
critically important were incorporated into the definitions. Those descriptors without consensus ratings were discussed via
virtual meetings. Based on the Delphi, preliminary definitions of the signs and symptoms of GCA were developed.

Three virtual meetings were then conducted during which the results of the Delphi exercise and the preliminary definitions of
the signs/symptoms of GCA were discussed. Through an online live voting process, task force members reached consen-
sus on the definition of each term if >75% agreed on the refined definition. A similar voting process was established if a def-
inition was not necessary.

Results: 29 task force members from 11 countries participated in the two Delphi rounds and three virtual meetings. Two
overarching principles were formulated by consensus (Table 1).

A total of 27 signs and symptoms of GCA were reviewed, with 24 retained for defining. 12/24 signs for symptoms of GCA
were not included in the glossary because they were considered either self-explanatory, rare occurrences or not indicative
of a highly specific sign or symptom related to GCA. A high level of consensus was reached on the definition of 12 signs
and symptoms of GCA (Table 1).

Conclusion: A glossary of definitions for 12 signs and symptoms of GCA was developed through a consensus process
among international experts. These definitions are intended for use in research. Applying these definitions should facilitate
uniform characterization of GCA features and harmonize enrollment of patients into clinical trials in GCA.

Disclosure: M. Soowamber: AbbVie/Abbott, 1, GlaxoSmithKlein(GSK), 6; M. Bond: None; C. Langford: AbbVie/
Abbott, 12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers Squibb(BMS), 5, 12, Non-
paid consultant, GlaxoSmithKlein(GSK), 5; Z. Touma: None; C. Sanchez Alvarez: None; A. Abril: None; S. Aydin:
AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6;
F. DR. BUTTGEREIT: AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5, Pfizer, 6, Sanofi, 2, 5, 6, Sparrow
Pharmaceuticals, 1, 5; D. Camellino: None; M. Cid: AbbVie/Abbott, 2, 6, AstraZeneca, 2, 6, CSL-Vifor, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Kiniksa, 5; P. Grayson: None; B. Hellmich: AbbVie/Abbott, 1, 6, AstraZeneca, 1, 6,
Boehringer-Ingelheim, 1, Galapagos, 6, GlaxoSmithKlein(GSK), 1, 6, Hansa, 1, InflaRx, 1, Janssen, 1, Merck/MSD,
6, Novartis, 1, 6, Pfizer, 6, Vifor, 1, 6;W. Lichliter: None; T. Kermani: None;N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers
Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1; S. Mackie: AbbVie/Abbott, 2, 6, AstraZeneca,
2, Novartis, 6, Pfizer, 2, 6, Roche, 5, 6, UCB, 6; E. Matteson: Boehringer-Ingelheim, 2, 6; M. Maz: None; P. Merkel:
AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb,
2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius,
2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa,
2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron,
2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; P. Monach: HI-Bio, 2; L. Neill: None;
C. Ponte: AbbVie, 2, 5, AstraZeneca, 2, 5, CSL Vifor, 2, 5, GSK, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5;
C. Salvarani: None; W. Schmidt: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Fre-
seanius Kabi, 1, GlaxoSmithKlein(GSK), 1, 5, 6, Johnson & Johnson, 6, medac, 6, Novartis, 1, 5, 6, Roche, 6, Sanofi,
1, 5; P. Villiger: None; K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; M. Whitlock:
None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2,
5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; C. Dejaco: None.
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Abstract Number: 1635

Magnetic Resonance Imaging for Therapy Monitoring in Giant Cell
Arteritis – Impact on Disease Management

Matthias Froehlich1, Michael Gernert2, Marc Schmalzing3, Patrick-Pascal Strunz4, Hanna Labinsky5, Thorsten A. Bley6

and Konstanze V. Guggenberger6, 1Uniklinikum Wuerzburg, Medizinische Klinik II, Wuerzburg, Germany, 2Medicine II,
Division Rheumatology/Clinical Immunology, University Hospital of Wuerzburg, Wuerzburg, 3University Hospital
Wuerzburg, Würzburg, Germany, 4University hospital of Wuerzburg, Wuerzburg, Germany, 5University Hospital
Würzburg, Wuerzburg, Germany, 6University Hospital Würzburg, Würzburg, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Imaging techniques such as magnetic resonance imaging (MRI) are a cornerstone for the diagnosis
of giant cell arteritis (GCA). In the further course of the disease, strict control of inflammatory activity is required to prevent
complications such as relapse or aneurysms. To date, the role of imaging in follow-up (FU) has not been well defined and
current recommendations suggest an individualized approach based on patient-specific factors [1]. As MRI is well suited
to visualize vascular inflammation in GCA, the question arises whether regular MRI examinations could have a positive
impact on further disease management.

Methods: Patients with confirmed GCA were prospectively monitored by MRI. All patients underwent at least one regularly
scheduled MRI within one year of diagnosis. In case of suspected relapse, an unscheduled emergency MRI was performed.
By high-resolution contrast-enhanced 3 Tesla MRI of the superficial temporal, occipital, carotid, vertebral, subclavian and
axillary arteries as well as the thoracic aorta and suprarenal abdominal aorta were examined. In addition to clinical informa-
tion and inflammatory blood values, the treating rheumatologist had all the information on the MRI, including inflammation
and anatomical vascular changes (“pathological findings”), i.e. stenosis or aneurysm. It was then investigated whether the
regular MRI appointments led to a change in clinical management.

Results: N=61 patients with confirmed GCA had at least one FU-MRI (median time to baseline 203 days). In total, N=134
FU-MRI were performed. Of those, N=110 were scheduled regularly and N=24 were performed due to suspected relapse.
28/134 (20.9%) showed inflammation in MRI, general judgement as active disease by the treating rheumatologist was seen
in 13/28 (46.3%) patients. Of those with suspected relapse, 8/24 (33.3%) showed active disease in MRI. Regularly sched-
uled FU-MRI showed pathological findings in 22/110 (20%) and led to changes in management in 17/110 (15.4%).

Conclusion: FUMRIs in asymptomatic GCA patients led to an increase in immunosuppression in 15.4%with a false positive
rate of 4.6%, whereas in symptomatic patients event-triggered MRI showed a positivity in 46.3%. Considering cost and
expense of MRIs, regular FU MRIs in asymptomatic GCA patients cannot be recommended.

Disclosure: M. Froehlich: Galapagos, 6, Novartis, 12, Travel costs; M. Gernert: None; M. Schmalzing: AbbVie/
Abbott, 1, 6, Amgen, 1, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 5, 6, Celgene, 5, Chugai/Roche, 1, 5, 6, Eli Lilly,
1, EUSA-Pharma, 1, 6, Galapagos, 1, 5, 6, Gilead, 1, 6, Janssen, 1, 6, Medac, 1, 5, Mylan, 5, 6, Novartis, 1, 5, 6, onko-
wissen.de, 1, Sandoz, 1, UCB, 1, 5; P. Strunz: AbbVie/Abbott, 6, 12, Travel grants, Eli Lilly, 12, Travel grants, Janssen,
12, Travel grants, Roche, 5; H. Labinsky: None; T. Bley: Bracco, 1, 2, 6, BTR, 1, 2, 6, Guerbet, 1, 2, 6, Novartis, 1, 2,
6, Roche/Chugai, 1, 2, Siemens, 1, 2; K. Guggenberger: None.
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Abstract Number: 1636

Age-associated B Cells Contribute to Inflammation of Takayasu’s Arteritis
in an Antibody-secreting Cell Differentiation Independent Manner

Chenglong Fang1, Xiaochuan Sun2, Shangyi Jin2, Lihong du2, Jing Li2, Xiaofeng Zeng3, Yuexin Chen4, Mengtao Li5 and
Xinping Tian3, 1Department of Rheumatology, Second Affiliated Hospital of Fujian Medical University, Quanzhou, China
(People’s Republic), 2Department of Rheumatology and Clinical Immunology, Peking Union Medical College Hospital,
Beijing, China, 3Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical
College, Beijing, China, 4Department of Vascular Surgery, Peking Union Medical College Hospital, Beijing, China,
5Department of Rheumatology and Clinical Immunology, Peking Union Medical College Hospital, Chinese Academy of
Medical Sciences, Peking Union Medical College, Beijing, China 2National Clinical Research Center for Dermatologic and
Immunologic Diseases (NCRC-DID), Ministry of Science & Technology, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Although Takayasu’s arteritis (TAK) is not a prototypical autoantibody-mediated autoimmune dis-
ease, several lines of evidence suggested the pathogenic potential of B cells. However, limited data on the pathway of B cell
activation and its underlying pathogenic role in TAK was reported.

Figure 1 Disordered germinal center in paravascular lymph nodes and enhanced age-associated B cells (ABCs) production in patients with
Takayasu’s arteritis (TAK)
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Methods: Histology of paravascular lymph nodes from patients with TAK was studied. Bulk RNA-Seq, single-cell RNA-seq
(scRNA-Seq) and flow cytometry were conducted to investigate the transcriptomic features and compositional characteriza-
tions of circulating B cells in TAK. The phenotype and function of age-associated B cells (ABCs) were elucidated by scRNA-

Figure 2 ABCs contribute to inflammatory mechanisms of TAK in a manner independent of antibody-secreting cell differentiation
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seq analysis, scATAC-seq analysis, flow cytometry, and in vitro experiments. The numeric and phenotypic changes of ABCs
induced by pharmacological intervention were revealed by in vitro study and follow-up in patients with TAK.

Results: Histological findings of paravascular lymph nodes suggested seriously disordered germinal center (GC), disrupted
T- and B-cell zones, and marked reduction of germinal center type follicular T helper cells (GC-TFH) and GC B cells (GCB)
(Figure 1). Upregulation of inflammation-linked pathways that were associated with extrafollicular (EF) response in circulating
B cells from patients with TAK was revealed by bulk transcriptomic analysis (Figure 1). Flow cytometry showed the signifi-
cantly increased proportions of circulating ABCs in TAK. Although the proportions of circulating ABCs did not correlate with
disease activity, the association between ABCs and disease relapse was observed (Figure 1). Functionally, RNA velocity and
Slingshot pseudotime analysis indicated that ABCs of patients with TAK had a completely different trajectory of differentia-
tion from that towards antibody-secreting cells (ASCs). In contrast, ABCs exhibited distinct proinflammatory capability by
intrinsically increasing inflammatory cytokines production and promoting Th17 response in TAK (Figure 2). Therapeutically,
ABCs of patients with TAK have the property of glucocorticoid resistance mediated by ATP-binding cassette subfamily B
member 1 (ABCB1). Upregulated STAT1 phosphorylation at Tyr701 and STAT3 phosphorylation at Ser727 were detected

Figure 3 ABCs of patients with TAK have the property of glucocorticoid resistance imparted by ATP-binding cassette subfamily B member
1 (ABCB1) and respond to tofacitinib treatment
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in ABCs of TAK, compared with non-ABC B cells counterpart. Transcription factor (TF) analysis and motif analysis showed
that STAT1 was a critical TF in ABCs of TAK. In vitro experiments and clinical observation suggested that JAK inhibition
led to both quantitative reduction and reversal of proinflammatory phenotype of ABCs in TAK (Figure 3).

Conclusion: Enhanced EF response and ABCs production are two prominent features of humoral immunity dysfunction in
TAK. ABCs may contribute to the pathogenesis of TAK via the proinflammatory phenotype in distinct manners independent
of ASCs differentiation. JAK inhibition is a promising therapy that suppresses ABCs in TAK.

Disclosure: C. Fang: None; X. Sun: None; S. Jin: None; L. du: None; J. Li: None; X. Zeng: None; Y. Chen: None;M. Li:
None; X. Tian: None.

Abstract Number: 1637

Giant Cell Arteritis-Polymyalgia Rheumatica Spectrum Disease: Relation
with Neoplasms and Role as a Paraneoplastic Syndrome

Pablo Muñoz Martínez1, Claudia Fernandez Ruiz2, Elena Grau García3, Samuel Leal Rodriguez3, José Ivorra-Cortés4,
Carmen Riesco Barcena5, Anderson Huaylla Quispe5, Laura Mas S�anchez6, Daniel Ramos Castro5, Alba Torrat noves7,
Iago Alcantara Alvarez8, Belén Villanueva Mañés8, Miguel Simeo Vinaixa8, Andrés Pérez Hurtado5 and Jose A Rom�an-
Ivorra9, 1Hospital Universitario y Politècnico La Fe, Sagunto, Spain, 2Escuela de Doctorado. UCV, Valencia, Comunidad
Valenciana, Spain, 3HUP La Fe, Valencia, Spain, 4Hospital Universitario La Fe, PALMA DE MALLORCA, Spain,
5Rheumatology Department. HUP La Fe, Valencia, Spain, 6Resident at Hospital Universitari i Politecnic La Fe, Valéncia,
Spain, 7Hospital Universitari i Politècnic La Fe de Valencia, Valencia, Comunidad Valenciana, Spain, 8Rheumatology
Department. HUP La Fe, Valencia, Comunidad Valenciana, Spain, 9Hospital Universitari i Politècnic la Fe, Valencia,
Comunidad Valenciana, Spain

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: The dysregulation of the immune system inherent in inflammatory diseases may contribute to the
development of neoplasms. However, the relationship between the giant cell arteritis-polymyalgia rheumatica spectrum dis-
ease (GPSD) and malignancy is still under debate.

Our aim is to determine the incidence rate of neoplasms among the GPSD population and compare it with the Spanish gen-
eral population, as well as to identify its role as a paraneoplastic syndrome in terms of temporal criteria.

Methods: An observational, single-center, longitudinal study on GPSD patients (2015-2023) was conducted. Demo-
graphic, clinical variables and neoplasms found after GPSD diagnosis (excluding metastatic events or recurrences and
non-melanoma skin cancer) were collected. The crude incidence rate of neoplasms in Spain was obtained from the Global
Cancer Observatory (GLOBOCAN). In order to adjust by age and sex, we performed an indirect standardization method
and calculated the standardized neoplasm ratio (SNR) and standardized incidence ratio (SIR).

Results: A total of 334 GPSD patients were included (66 % women) with a mean age at diagnosis of 73 (8) years old. As a
comparative group, we studied the Spanish population older than 50 years old. We found 16 neoplasms in the GPSD group
(table 1). The most common types were from digestive system and prostate cancer. Any variable was significantly related
with the development of neoplasm after using the bivariate and multivariate analysis.
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Out of the 16 neoplasms, 11 (68,75%) were diagnosed within the first two years, specially during the first year (7). The
5 remaining appeared from the fourth year after GPSD diagnosis (figure 1).
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The GPSD group showed an incidence rate of neoplasms (IRN) of 1282 (CI 95% 487-2076) per 100,000 person-years (p-y)
for women and of 1534 (CI 95% 306-2761) per 100,000 p-y for men.

The SNR was 4.03 (CI 95% 1.53-6.53) in women and 2.37 (CI 95% 0.47-4.27) in men. Considering the neoplasms diag-
nosed in the two first years, the SNR were 2.42 (CI 95% 0.484-4.356) in women and 2.108 (CI 95% 0.258-3.868) in men
(table 2).

The SIR was 3646.75 (CI 95% 1384.85-5908.65) in women and 3547.49 (CI 95% 650.99-6444.29) for men. If we consider
the neoplasms diagnosed in the two first years, the SIR was 2189.86 (CI 95% 832.59-3548.13) in women and 3153.99
(CI 95% 394.25-5913.73) in men (table 2).

Conclusion:We observed a high incidence rate of neoplasms in our GPSD patients. For women, incidence was significantly
higher than in the general population. For men and neoplasms developed two years after the diagnosis, incidence was
higher than in the general population, but the difference was not statistically significant. Most of the neoplasms were diag-
nosed within the first two years, especially during the first.

Disclosure: P. Muñoz Martínez: None; C. Fernandez Ruiz: None; E. Grau García: None; S. Leal Rodriguez: None;
J. Ivorra-Cortés: None; C. Riesco Barcena: None; A. Huaylla Quispe: None; L. Mas S�anchez: None; D. Ramos
Castro: None; A. Torrat noves: None; I. Alcantara Alvarez: None; B. Villanueva Mañés: None; M. Simeo Vinaixa:
None; A. Pérez Hurtado: None; J. Rom�an-Ivorra: None.

Abstract Number: 1638

Calprotectin, a Mechanistically Informed Biomarker for Clinically Isolated
Aortitis

Katarina Kmetova1, Emily Chong2, NaveenKumar Somanathapura K3, Kavya Sugur2, Lyndsay Kluge2, Srilakshmi
Yalavarthi3, Julia Ford3, Ora Singer4 and Yu Zuo3, 1Division of Rheumatology, University of Michigan, Ann Arbor,
Michigan, USA, Ann Arbor, MI, 2Division of Rheumatology, Department of Internal Medicine, University of Michigan, Ann
arbor, Ann arbor, MI, 3University of Michigan, Ann arbor, MI, 4University of Michigan, Huntington Woods, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinically isolated aortitis (CIA) is aortitis in patients without evidence of systemic disease, infection,
or involvement of other vascular territories. CIA is discovered incidentally in up to 12 % of thoracic aortic aneurysm surgical
repairs. Understanding of CIA’s pathogenesis remains limited, complicating diagnosis and management. Neutrophil extra-
cellular traps (NET) have been implicated in escalating inflammation and vasculopathy in various diseases, including non-
inflammatory aortic aneurysms. While elevated levels of circulating NET and impaired NET degradation have been observed
in other large vessel vasculitides like giant cell arteritis (GCA) and Takayasu arteritis (TAK), the role of NET in CIA has not been
studied. Our study aimed to evaluate multiple circulating NET markers in CIA patients and determine their potential role in
promoting endothelial damage in aortitis.
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Methods: Utilizing the MI-Aorta Aortitis Cohort, we identified 15 CIA patients diagnosed by aortic pathology or advanced
imaging studies. Circulating NET markers and endothelial activation markers (ICAM-1, VCAM-1) were measured in plasma
from patients with CIA, TAK (n=7), and GCA (n=11), as well as patients with thoracic aneurysms without aortitis (n=6). Addi-
tionally, we conducted ex vivo and in vitro experiments exposing human aortic endothelial cells (HAoEC) to CIA patient
plasma or recombinant calprotectin to assess potential impacts on endothelial function.

Figure 1: Circulating markers of neutrophil extracellular trap formation in patients with large vessel vasculitis or thoracic aortic aneurism. Plasma
samples were collected from 15 patients with clinically isolated aortitis, 7 with Takayasu arteritis, 11 with giant-cell arteritis, 6 with thoracic aneu-
rysm without aortitis, and 34 healthy controls. Circulating levels of (A) calprotectin, (B) MPO-DNA complexes, and (C) citrullinated histone H3 were
measured in patients’ plasma. Statistical analyses were performed using the Kruskal-Wallis test with multiple comparisons. * - p<0.05; ** - p<0.01;
*** - p<0.001; MPO-DNA - myeloperoxidase-DNA complexes

Figure 2: Activation of human aortic endothelial cells (HAoEC) by CIA patients’ plasma. (A) Schematic of a novel in-cell ELISA for HAoEC. HAoEC
were cultured for 24h with 2.5% plasma from CIA patients with high or low calprotectin levels. Cells were then fixed, and surface expression of
(B) ICAM-1 and (C) VCAM-1 was quantified as absorbance, using HRP coupled antibody. Results are presented as relative changes to unstimu-
lated cells. Statistical analyses were performed using the Kruskal-Wallis test with multiple comparisons. * - p<0.05; ** - p<0.01
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Results: Among the circulating NET markers evaluated, calprotectin levels were elevated in both CIA and GCA plasma (Fig
1A). Increased levels of myeloperoxidase-DNA complexes were observed in all conditions (Fig 1B). Citrullinated histone H3
was uniquely elevated in GCA patients (Fig 1C). Additionally, CIA patients exhibited elevated levels of circulating ICAM-1 and
VCAM-1 (p< 0.05, p< 0.001), whereas GCA patients only showed elevated VCAM-1 (p< 0.05). Calprotectin in CIA patients
strongly correlated with CRP levels (r=0.889, p< 0.001). Mechanistically, high-calprotectin CIA plasma activated cultured
HAoECs, leading to increased expression of surface adhesion molecules ICAM-1 and VCAM-1, crucial to inflammation
and vasculopathy (Fig 2B-C). Furthermore, compared to CIA plasma with low calprotectin levels, CIA plasma with high cal-
protectin levels impaired the ability of HAoECs to produce nitric oxide (NO) under oxidative stress (Fig 3B), a capacity vital for
maintaining vascular tone andmitigating inflammation following injury. Treating HAoECs with a high dose of recombinant cal-
protectin also compromised NO production under oxidative stress (Fig 3C).

Conclusion: Our study identifies calprotectin as a significant circulating NET marker elevated in CIA patients, where it corre-
lates with other inflammatory indices. Mechanistically, calprotectin impairs endothelial integrity and reduces intracellular NO
production. These findings suggest a mechanism by which calprotectin may contribute to endothelial dysfunction in CIA. In
summary, calprotectin is a mechanism-informed biomarker that warrants further investigation in this challenging clinical
scenario.

Disclosure: K. Kmetova: None; E. Chong: None; N. Somanathapura K: None; K. Sugur: None; L. Kluge: None;
S. Yalavarthi: None; J. Ford: None; O. Singer: None; Y. Zuo: None.

Figure 3: Effect of clinically isolated aortitis (CIA) patients’ plasma and recombinant calprotectin on HAoEC nitric oxide production under oxidative
stress. (A) Schematics of experiments. HAoECs were treated with 10% plasma from healthy controls and patients with high and low calprotectin
for 24h. Cells were stained with DAF-FM Diacetate to analyze intracellular nitric oxide (NO) production via flow cytometry. Cells were challenged
with hydrogen peroxide (H2O2) to assess their NO production capacity, and the ratio of NO produced after oxidative stress (H2O2) to baseline
NO production was evaluated. (B) CIA plasma with high calprotectin levels impaired the HAoECs’ ability to produce NO in response to oxidative
stress compared to plasma with low calprotectin levels. (C) Similarly, a high dose of recombinant calprotectin also impaired HAoECs’ NO produc-
tion under oxidative stress. Statistical analyses were performed using the Kruskal-Wallis test with multiple comparisons. * - p<0.05; ** - p<0.01;
ctrl – healthy control
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Abstract Number: 1639

Ultrasound Fast-Track Giant Cell Arteritis Clinic Experience in the
United States

Mark Matza1, Sebastian Unizony2 and Minna Kohler3, 1Massachusetts General Hospital, Newton, MA, 2Massachusetts
General Hospital, Winchester, MA, 3Massachusetts General Hospital, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Fast-track clinics utilizing ultrasound in the initial evaluation of patients with suspected giant cell
arteritis (GCA) have been implemented throughout Europe allowing for rapid evaluation, a reduced incidence of vision loss
and overall cost savings. Ultrasound is established as the recommended initial diagnostic modality for GCA in Europe,
assuming availability and expertise per EULAR guidelines, and is now acknowledged as an alternative to temporal artery
biopsy in the United States per the most recent ACR/EULAR classification criteria for GCA. In the United States, the use of
ultrasound for GCA diagnosis has been limited to date. Here we report our point-of-care ultrasound fast-track GCA clinic
experience at Massachusetts General Hospital.

Methods: A fast-track GCA clinic was developed at our tertiary care academic medical center which serves as a referral
center for GCA patients. A standardized algorithm was created for referred patients with suspected GCA. Clinical evaluation
and a dedicated color doppler ultrasound exam of the bilateral temporal and axillary arteries were completed in a single clinic
session within 72 hours of referral as able. The bilateral temporal arteries (common superficial, parietal, and frontal branches)
and bilateral axillary arteries were evaluated for hypoechoic vessel wall thickening (halo sign) according to established cutoff
values. A 22 MHz ultrasound probe was used for temporal artery evaluation and a 12-15 MHz probe for axillary artery. Clin-
ical evaluation and ultrasound exam were performed and interpreted by one rheumatologist (MAM). The first 50 ultrasound
exams and then subsequent questionable ultrasound images were reviewed separately by a blinded rheumatologist (MJK),
both with expertise in vasculitis ultrasound.

Results: Between September 2019 and mid-June 2024, 185 patients were evaluated in the fast-track GCA clinic. Overall,
172 patients (92%) were seen within 72 hours, mean age was 71 years, 68% were female and 88% were Caucasian.
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Temporal headache was reported by 72% of patients. Mean ESR was 40 mm/h and mean CRP was 28.9 mg/L. 37 patients
(20%) had a positive temporal (n = 30) or axillary (n = 7) artery ultrasound. In total, 69 patients (37%) underwent TAB. There
was 1 discordant result between ultrasound and TAB in a patient with a positive ultrasound and a biopsy that showed prom-
inent Monckeberg sclerosis (Table 1). Twenty-two patients with negative results on both ultrasound and TAB went on to be
treated for GCA given clinical suspicion. No patients developed vision loss attributed to GCA after evaluation.

Conclusion: Ultrasound at the point-of-care is an effective diagnostic tool in GCA, assuming adequate training and availabil-
ity. For a subset of patients with negative ultrasound and TAB, the diagnosis of GCA can be made clinically.

References:

1) Ponte C et al, DCVAS Study Group. 2022 American College of Rheumatology/EULAR classification criteria for giant
cell arteritis. Ann Rheum Dis. 2022 Dec;81(12):1647-1653.
2) Dejaco C et al. EULAR recommendations for the use of imaging in large vessel vasculitis in clinical practice: 2023
update. Ann Rheum Dis. 2024 May 15;83(6):741-751.

Disclosure: M. Matza: Summus, 2; S. Unizony: Genentech, 5, Janssen, 2, Kiniksa, 2, Sanofi, 2; M. Kohler: Janssen,
12, medical advisory board, Novartis, 12, medical advisory board, Setpoint Medical, 5, Springer Publications, 9.
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Background/Purpose: The diagnosis of giant cell arteritis (GCA) has been guided for years by the ACR 1990 classification
criteria but the emergence of the image has changed the diagnosis of the disease and has motivated the appearance of the
new ACR/EULAR 2022 criteria the new ACR/EULAR 2022 criteria. The main objective of this analysis was to compare de
performance of the new ACR/EULAR criteria in a big cohort of patients with the diagnosis of GCA before the publication
and its comparation with the previous ACR 1990 criteria.

Methods: ARTESER is a multicenter observational longitudinal Registry, based on a review of the electronic health records
of all patients diagnosed with GCA between June 1st, 2013 and March 29th, 2019. Was conducted in 26 hospitals of the
Spanish National Health Service with the support of the Spanish Society of Rheumatology. Consecutive patients fulfilling
confirmed diagnosis of GCA, age ≥50 years, and at least one of the following: (a) positive results in an objective diagnostic
test such as a temporal artery biopsy and/or imaging technique, including 18F-fluorodeoxyglucose positron emission tomog-
raphy/computed tomography (FDG-PET/CT), vascular ultrasound or computed tomography angiography/magnetic

Table 1. Clinical manifestations and laboratory tests in patients with and without imaging or biopsy diagnostic tests meeting classification criteria

Table 2. Differences between patients meeting ACR/EULAR 2022 criteria only and patients meeting both ACR 1990 and ACR/EULAR 2022clas-
sification criteria
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resonance imaging (MRI) angiography; (b) meeting 3 of the 5 criteria of the 1990 ACR classification criteria; or c) the clinical
opinion of the investigator (expert criteria). Data of the patients were described as n and % for qualitative variables and mean
and SD for quantitative variables. For the comparison between the criteria, a bivariate analysis was carried out.

Results: Of the 1607 patients included in ARTESER, 73 were excluded due to the absence of the minimum data necessary to
evaluate compliance with the criteria. Of the remaining 1535 patients, 1487 met ACR/EULAR 2022 criteria (96.9%) and 1348
met ACR 1990 criteria (87.8%). Most of the patients (1301) met both classification criteria, while 186 met only ACR/EULAR
2022 and 47 met only ACR 1990. Among a sub-analyses carried out, we compared the patients who met the criteria with only
clinical and laboratory tests (385 patients) versus those who also had complementary imaging or biopsy diagnostic tests (1149
Patients; Table 1). We did not find clinically relevant differences, with the exception of headache, more prevalent in patients with
only clinical and laboratory test. When we compare patients who exclusively meet the ACR 2022 criteria with the rest of the
patients, we find that cranial clinical manifestations are less frequent and extracranial diagnostic tests are more frequent (Table 2)

Conclusion: The new ACR/EULAR 2022 criteria captured more patients than the ACR 1990 criteria. The fact that patient
inclusion ended before the publication of the 2022 criteria emphasizes the greater classification power of the ACR/EULAR
criteria. The new ACR/EULAR classification criteria showed greater sensitivity to detect large vessel involvement than the
previous ones.

Disclosure: E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Grunental, 5, 6, Janssen, 5, 6, Merck/MSD,
5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; I. Hern�andez-Rodríguez: None; M. Silva-Diaz:
None; J. María Belzunegui:: None; P. Moya: None;M. Tortosa-Cabañas: None; V. Navarro: None; J. Calvet: None;
I. Casafont-Solé: None; J. Rom�an-Ivorra: None; S. Labrada-Arrabal: None; M. Vasques Rocha:: None; C. L Iñi-
guez:: None; V. Hern�andez-Hern�andez: None; C. Campos-Fern�andez: None; M. Alcalde Villar:: None; A. Juan-
Mas: None; F. Prado-Galbarro: None; I. Calvo: None; J. S�anchez-Martín: None; J. Narvaez-García: None;
R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfi-
zer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 1641

Orbital MRI as a Promising Approach for the Diagnosis of Giant Cell
Arteritis in Case of Anterior Ischemic Optical Neuropathy or Central
Retinal Artery Occlusion

Guillaume BRENAC1, Angélique BERNARD1, Hélène GREIGERT1, Brivael LEMOGNE2, Andre Ramon3, Sylvain AUDIA1,
Vanessa LEGUY-SEGUIN1, Jérôme RAZANAMAHERY1, Louis ARNOULD1, Catherine CREUZOT-GARCHER1, Bernard
Bonnotte4 and Maxime SAMSON1, 1Dijon University Hospital, Dijon, France, 2Dijon University Hopital, Dijon, France,
3Dijon University Hospital, Besançon, France, 4Department of Internal Medicine and Clinical Immunology, Dijon
University Hospital, Dijon, France., Dijon, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 10:30AM–12:30PM

Background/Purpose: Vision loss associated with acute anterior ischemic optic neuropathy (AION) or central retinal artery
occlusion (CRAO) can reveal giant cell arteritis (GCA). In this case, emergency initiation of high-dose glucocorticoids (GC) is
needed to prevent blindness. However, 90% of AION and > 90% of CRAO are not caused by GCA and do not require GC
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treatment. These two entities remain challenging to distinguish. The aim of this study was to assess the performance of
orbital MRI for differentiating between arteritic and non-arteritic AION and CRAO.

Methods: We conducted a prospective monocentric study enrolling patients aged > 50 years who were diagnosed with
recent (< 14 days) AION or CRAO between June 2021 and December 2023 and who had no contraindications to MRI.
The diagnosis of GCA was based on: 1) the judgment of the clinician, who had access to the usual tests (CRP, Doppler ultra-
sound, angio-CT or PET-CT, temporal artery biopsy, fluorescein angiography) but not to orbital MRI, and 2) the absence of
any challenge to the diagnosis after 6 months of treatment. Orbital MRI was performed less than 72 hours after the onset of
GC and interpreted by two radiologists blinded to the final diagnosis.

Results: Of the 25 patients enrolled, MRI imaging was analysable in 20 patients; 10 had arteritic involvement (3 bilateral) and
10 did not. Finally, we compared MRI findings between eyes with arteritic AION/CRAO (n=13) and eyes with non-arteritic
AION/CRAO (n=10).

MRI showed enhancement of the ophthalmic artery wall in 76.9% of patients with GCA versus 30% of patients without GCA
(p=0.04). Retrobulbar fat enhancement was observed in 92.3% of patients with GCA versus 10% of patients without GCA
(p < 0.01). Periorbital fat and orbital muscle enhancement was observed in 84.6% and 38.5% of GCA cases versus 20%
and 0% of non-GCA cases (p < 0.01 and p = 0.05, respectively).

We found no significant differences when comparing the "healthy" eyes of GCA and non-GCA patients.

Sensitivity (Se) and specificity (Sp) (95% confidence intervals) were 0.77 (0.50-0.92) and 0.70 (0.40-0.90) for ophthalmic
artery enhancement, 0.84 (0.58-0.97) and 0.80 (0.49-0.96) for perineural fat enhancement, and 0.92 (0.67-0.99) and 0.90
(0.60-0.99) for retrobulbar fat enhancement.

Conclusion: Orbital MRI can show abnormalities associated with vasculitis of the orbital arteries, suggesting that it has
promise as a diagnostic test for GCA in cases of AION or CRAO. This examination may allow clinicians to more rapidly iden-
tify GCA in patients with visual complications, especially when visual impairment is the only clinical manifestation and the
inflammatory syndrome is moderate or absent.

Disclosure: G. BRENAC: None; A. BERNARD: None; H. GREIGERT: None; B. LEMOGNE: None; A. Ramon: None;
S. AUDIA: None; V. LEGUY-SEGUIN: None; J. RAZANAMAHERY: None; L. ARNOULD: None; C. CREUZOT-
GARCHER: None; B. Bonnotte: None; M. SAMSON: AstraZeneca; Novartis; CSL Vifor; GlasgowSmithKline; Chugai;
BOEHRINGER; FRESENIUS KABI, 2.

Abstract Number: 1642

A Urinary Biomarker Panel to Predict the Probability of Histologically
Active Lupus Nephritis

Andrea Fava1, Andrew Concoff2, Tyler O’Malley3, Sepehr Taghavi4, Touba Warsi4, Sudha Kumar4, Christine Schleif4 and
Michelle Petri5, 1Divison of Rheumatology, Johns Hopkins University, Baltimore, MD, 2Exagen, Inc., Los Angeles, CA,
3Exagen, Vista, CA, 4Exagen, Carlsbad, CA, 5Johns Hopkins University School of Medicine, Timonium, MD
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Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM
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Background/Purpose: Achieving an NIH Activity Index of < 2 upon treatment is associated with less LN flare and thus better
long-term kidney survival. Here, we developed and validated a panel of urinary biomarkers to predict an NIH Activity Index > 2.

Methods: A panel of 1,200 proteins (Kiloplex, RayBiotech) was measured in urine samples collected within 3 weeks of kid-
ney biopsy and at weeks 12, 24 and 52 in LN patients by the Accelerating Medicines Partnership in RA/SLE (publicly avail-
able). The classifier was trained to identify proliferative LN with an NIH Activity Index > 2. A series of machine learning
classifiers were tested to identify the performing model in terms of AUC and LogLoss by cross validation in 80% of the data.
Model performance was validated in a distinct 20% partition of the data. Renal response was defined at one year from
biopsy in patients with baseline UPCR > 1: Complete = UPCR < 0.5, serum creatinine < 125% of baseline, prednisone <
10 mg/d; Partial = UPCR < 50% from baseline but > 0.5, serum creatine < 125% of baseline, but prednisone up to
15 mg/d; Non-responders did not meet prior definitions.

Results: A cohort of 179 subjects were included: 94 (53%) with proliferative LN (class III or IV +/- V), 50 (27.9%) with pure
membranous LN, 21 (11.7%) with class I or II LN, and 9 (5%) with class VI LN (Table 1). We identified a panel of 12 urinary
proteins that maximized the performance to robustly predict an NIH Activity Index > 2 (AUC 90%) while minimizing the num-
ber of biomarkers (Fig. 1A). This light gradient boosting machine (GBM) model predicted an NIH Activity Index > 2 with an
AUC of 90% outperforming clinically available biomarkers such as C3 (73%), C4 (67%), anti-dsDNA (60%) and UPCR
(59%) (Fig. 1A). We validated the model in a testing set confirming its accuracy (AUC 86%) and improved performance over
the clinical biomarkers (Fig. 1B). The top 3 features in terms of relative importance were interferon gamma receptor 1 (IFN
gamma R1), CD163 and CEACAM-1 (Fig. 1C). Because the rapid resolution of histological activity is critical to prevent irre-
versible kidney damage in LN, we studied the trajectories of the biomarker panel as a means to noninvasively track changes
in histological activity in response to treatment. Patients who ultimately were classified as complete responders at 1 year dis-
played a different trajectory of the activity score predictions (Fig. 2A). At the 3-month follow up visit (V1) compared to baseline
(V0), proliferative LN complete responders had a lower probability of an activity score > 2 compared to partial/non-
responders (Cohen’s d: -0.51, p = 0.03) indicating a lower probability of an activity score > 2 (Fig. 2B).
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Conclusion: We identified a noninvasive urinary biomarker panel that robustly predicts meaningful and actionable histolog-
ical findings (active proliferative LN). It outperformed currently clinical available biomarkers. In contrast to proteinuria, which
nonspecifically reflects renal disease, this panel for histological activity includes a set of 12 proteins linked to intrarenal inflam-
mation. An improvement in the biomarker panel at 3 months predicted a clinical response at 1 year. Upon further validation,
this biomarker panel could aid in the diagnosis of LN and longitudinally guide treatment decisions in LN.

Disclosure: A. Fava: Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2; A. Concoff: Exagen, Inc., 3, 11, Pacira
Biosciences, inc., 2, United Rheumatology, A Specialty Networks Company, 2, 4; T. O’Malley: Exagen, 3, 11;
S. Taghavi: Exagen, 3; T. Warsi: Exagen Inc., 3; S. Kumar: EXAGEN INC, 3; C. Schleif: Exagen Inc., 3; M. Petri:
Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia,
5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI,
1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Ther-
apeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA,
1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis,
2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Ther-
apeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB,
2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2.

Abstract Number: 1643

Single Nuclei Multiome and Spatial Transcriptomic Analysis of Early,
Untreated SSc Skin Identifies Signaling Interactions Between
Macrophages and Fibroblasts

Helen Jarnagin1, Dillon Popovich2, Rezvan Parvizi3, Rosemary Gedert4, Lam C. Tsoi5, Rachael Wasikowski5, Zhiyun
Gong1, Madeline Morrisson6, Laurent Perreard7, Fred Kolling IV7, Dinesh Khanna4, Johann Gudjonsson4 and Michael
Whitfield3, 1Dartmouth College, Lebanon, NH, 2Dartmouth College, West Lebanon, NH, 3Geisel School of Medicine at
Dartmouth, Hanover, NH, 4University of Michigan, Ann Arbor, MI, 5Michigan, Dept. of Dermatology, Ann Arbor, MI,
6Geisel School of Medicine at Dartmouth College, Hanover, NH, 7Geisel School of Medicine, Dartmouth College, Lebanon

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: We generated a vertically integrated dataset on treatment naïve patients with dcSSc (diffuse Sys-
temic Sclerosis) skin that includes bulk RNA-seq, single nuclei multiome, and paired spatial transcriptomic analyses to com-
prehensively describe the molecular changes in these individuals. Given the well-established immune-fibroblast axis in SSc,
we sought to understand the dynamics between macrophages and fibroblasts to identify key pathways driving the disease.

Methods: Skin biopsies and paired PBMC samples were collected from 10 treatment-naïve individuals diagnosed with
dcSSc, along with 4 age- and sex- matched healthy controls (HC). Multiple biopsies were taken: one for bulk RNA-seq anal-
ysis and molecular subtype assignment, another for single nuclear RNA-seq and ATAC-seq (snMultiome), and the third for
spatial transcriptomics. 10X Genomics platforms were used for sequencing, including 10X Visium. Data were analyzed
in R, using packages such as Signac, Seurat, PRECAST, CARD, and CellChat. SSc-derived self-assembled (SA) 3D skin-
like tissue models were used to test response to therapeutics in vitro.
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Results:We integrated multiple data types in a cohort of 10 individuals with untreated, early-stage dcSSc. SnMultiome was
performed on all cell types; cell clustering showed major population shifts for B-cells and T-cells in SSc samples (Fig 1 A-D).
Fibroblast subclustering and pathway analyses showed that SSc patient fibroblasts exhibited enriched PI3K-AKT-mTOR
pathway expression largely driven by PDGF and other growth factor signaling (Fig 1 E-G). Transcription factors specific to
the PI3K pathway, SRF and Stat5a, were enriched in inflammatory, SSc-dominated fibroblast clusters characterized by high
expression of C7, PLA2G2A, CXCL12, and APOE. Ligand-receptor analysis identified signaling pathways between immune
cells and fibroblasts. Macrophages had the highest probability of secreting PDGF to interact with the inflammatory SSc-
dominant fibroblast subclusters (Fig 2 A-B). Spatial transcriptomic analyses showed that samples with high myeloid cell infil-
tration had increased PDGF secretion by innate immune cells, matching the increased expression of PDGFR in fibroblasts
(Fig 2 C-D). Self-assembled 3D skin-like tissues constructed from SSc fibroblasts treated with a PI3K inhibitor

Figure 1. Complete snMultiome clustering and fibroblast subclustering shows a clear transcriptomic shift in SSc. A) Uniform Manifold Approxima-
tion and Projection (UMAP) depicting multi-modal clustering of all nuclei harvested from 10 SSc and 4 HC skin samples. B) UMAP demonstrating
broad distribution of SSc and HC nuclei. C) Proportional difference of each cell type by disease status. D) Two of the most differentially expressed
RNA transcripts from each cell type were identified in the UMAP. E) UMAP clustering identifies 9 distinct Fibroblast subclusters. F) UMAP demon-
strating the broad distribution of SSc and HC nuclei in the subsetted fibroblasts. G) Variance-adjusted Mahalanobis (VAM) analysis reveals signif-
icant PI3K Hallmark pathway enrichment in SSc subclusters and SSc fibroblasts compared to HC.
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(LY294002) showed significantly reduced tissue thickness post-treatment (Fig 2 E-F). In contrast, tissues constructed from
healthy control cells produced thinner tissues and did not show a significant reduction in thickness after treatment with the
PI3K inhibitor.

Conclusion: Vertical integration of multiomic data provides unique insights into the molecular interactions between cell
types in early, untreated SSc skin. Increased PDGF and downstream PI3K activity is a hallmark of SSc skin fibrosis. PI3K
inhibition reduces tissue thickness, providing a specific druggable target for disrupting the immune-fibrosis axis in SSc skin.

Disclosure: H. Jarnagin: None; D. Popovich: None; R. Parvizi: None; R. Gedert: None; L. Tsoi: Janssen, 5;
R. Wasikowski: None; Z. Gong: None; M. Morrisson: None; L. Perreard: Masimo Inc, 5; F. Kolling IV: None;

Figure 2. Ligand-receptor analysis demonstrates the enrichment of PDGF signaling between Macrophages in Fibroblasts. A) A chord diagram
shows the direct signaling of all PDGF ligands from Macrophages to all fibroblast subclusters, with stronger signaling probability than Dendritic
Cells to fibroblast subclusters. B) Heatmap shows PDGF ligand-receptor interactions in all cells, including the immune and fibroblast subclusters.
The highest probability of PDGF signaling interactions is observed between macrophages and all fibroblast subclusters. C) Representative histol-
ogy and Visium deconvoluted spots (using CARD) for major cell types in the skin section. D) Visium spot section showing significant expression of
PDGFB and PDGFRB, and co-expression in section with high myeloid cell infiltration. E) Representative tissue sections of self-assembled
(SA) tissues from HC fibroblasts or SSc fibroblasts either untreated or treated with PI3K inhibitor, LY294002. F) The average difference between
SA tissue thickness shows a significant difference in SSc-derived SA tissues treated with LY294002 and HC (p-value 0.00034).
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D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD,
2, Novartis, 2, Zura Bio, 2; J. Gudjonsson: None; M. Whitfield: Abbvie, 6, Boehringer Ingelheim, 1, 2, Bristol-Myers
Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5.

Abstract Number: 1644

RISE Registry Associated with Significant Gains in Quality Measure
Performance: An InterruptedTimes Series Analysis Before and After
Participation

Gabriela Schmajuk1, Jessica Fitzpatrick2, Emma Kersey3, Jing Li4, Thomas Tack5, Tracy Johansson6, Amy Bennett7 and
Jinoos Yazdany8, 1UCSF / SFVA, San Francisco, CA, 2University California, San Francisco, San Francisco, CA, 3University of
California San Francisco, San Francisco, CA, 4University of California, San Francisco, San Francisco, CA, 5American College
of Rheumatology, Wilmington, DE, 6American College of Rheumatology, Atlanta, GA, 7ACR, Atlanta, GA, 8UCSF, San
Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: The American College of Rheumatology’s Rheumatology Informatics System for Effectiveness
(RISE) is an EHR-enabled registry that facilitates quality measure reporting to national pay-for-performance programs.
Whether participation in the registry is associated with improved quality of care remains unknown. This study examined
changes in practice-level quality measure performance before and after joining RISE.

Methods: We evaluated performance on 6 rheumatology-specific quality measures among practices that joined RISE
between 2015 – 2020, using data from before RISE enrollment (via historical EHR data) and after enrollment. For each month
(from 12 months before joining RISE to 24 months after enrollment), we calculated measure performance among patients
with ≥1 visit during the preceding 12-month period. Measures included QPP39: osteoporosis screening, QPP178: RA func-
tional status assessment, QPP177: RA periodic disease activity assessment, QPP176: Tuberculosis (TB) screening,
ACR10: Hepatitis B (HBV) screening, and ACR09: RA low disease activity or remission. To ensure stable performance esti-
mates, practices with < 20 patients in the denominator at any time were excluded from the analysis for that measure. We
used an interrupted time series (ITS) analysis to assess changes in practice-level performance before vs. after RISE registry
enrollment. We repeated this analysis stratified by practices’ baseline performance (above vs. below the median).

Results:Overall, we included 81 practices caring for 339,745 patients; most were single-specialty practices (60%) and used
the EHR vendor Nextgen (36%). Performance on all 6 measures improved after practices joined RISE. Performance typically
improved within the first month after joining the registry and continued on an upward trajectory over subsequent months (see
Figure). Based on the ITS analysis, all measures had significant post-intervention linear trends with increases ranging from
0.01-0.92 percentage points per month, Pall< 0.05; RA periodic assessment of disease activity and RA functional status
assessment displayed the largest increases in performance per month (0.78 and 0.92 percentage points, respectively). In
the stratified analysis, performance improved at a higher rate among practices whose baseline performance was below
the median, except for HBV screening, where trajectories were more flat (Figure).

Conclusion: In this interrupted time series analysis, enrollment in the RISE registry was associated with significant improve-
ments in performance across 6 rheumatology-specific quality measures. Improvements were most marked for practices
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with lower baseline performance. These results underscore the potential for registry participation to enhance the quality of
rheumatologic care. Future work is needed to explore the mechanisms through which the RISE registry drives these
improvements.

Disclaimer: This data was supported by the ACR’s RISE Registry. However, the views expressed represent those of the
authors, not necessarily those of the ACR.
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Disclosure: G. Schmajuk: None; J. Fitzpatrick: None; E. Kersey: None; J. Li: None; T. Tack: None; T. Johansson:
American College of Rheumatology, 3; A. Bennett: American College of Rheumatology, 3; J. Yazdany: AstraZeneca,
2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2.

Abstract Number: 1645

Antisynthetase Autoantibodies Disrupt the Function of Their Target
Aminoacyl-tRNA Synthetases in Muscle Cells

Maria Casal-Dominguez1, Iago Pinal-Fernandez2, Sandra Muñoz-braceras3, Corinna preuße4, katherine Pak1, Jiram
Torres Ruiz5, Jon Musai1, Stefania Dell’Orso6, Faiza Naz6, Shamima Islam2, Gusatavo Gutierrez-Cruz2, Albert Selva-
O’Callaghan7, jose milisenda8, Werner Stenzel9 and Andrew Mammen2, 1National Institutes of health, Bethesda, MD,
2NIH, Bethesda, MD, 3National Institute of Arthritis and Musculoskeletal and Skin Disease, Bethesda, MD, 4Charité -
Universitätsmedizin Berlin, Berlin, Germany, 5INCMNSZ, Mexico, Federal District, Mexico, 6National Institutes of Arthritis
and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, Bethesda, MD,
7Systemic Autoimmune Disease Unit, Vall d’Hebron Institute of Research, Barcelona, Spain, 8Hospital Clinic de
Barcelona, Barcelona, Spain, 9Charite University, Berlin, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Antisynthetase syndrome (AS) is type of myositis characterized by autoantibodies targeting
aminoacyl-transfer tRNA synthetases (aaRSs), the enzymes responsible for loading the appropriate amino acid onto its cor-
responding tRNA. We recently showed that myositis autoantibodies are internalized into muscle fibers where they have
functional effects on their protein targets. This study aimed to determine whether AS autoantibodies impair the normal func-
tion of their target aaRS.

Methods: Bulk RNA sequencing was conducted on 669 frozen human muscle biopsies from patients with different AS
autoantibodies (37 anti-Jo1, 12 anti-PL7, 12 anti-PL12, 3 anti-EJ, 1 anti-OJ), other inflammatory myopathies, and healthy
controls. Cultured human skeletal muscle myoblasts (HSMM) were electroporated to internalize AS autoantibodies or
treated with histidinol, an inhibitor of histidyl-tRNA synthetase (i.e., Jo1). Transcriptomic profiles were compared between
AS muscle biopsies and human HSMM after antibody internalization and inhibition of histidyl-tRNA synthetase. Specific
gene sets were defined by intersecting differentially overexpressed genes (q-value < 0.01) between groups.

Results: An AS-specific gene set including CAMK1G, EGR4, PROK2, ALOXE3, and CXCL8 was uniquely overexpressed in
AS muscle biopsies. This gene set was expressed at highest levels in anti-Jo1-positive patients followed by anti-PL7-positive
and then anti-PL12-positive patients. The expression of the AS-specific gene set was correlated with the expression of genes
related to disease activity. Internalization of purified immunoglobulin from anti-Jo1 patients into HSMM induced overexpression
of the AS-specific gene set identified in the muscle biopsies from AS patients. In addition, these cells exhibited NFKB pathway
activation and increased expression of IL1 and CXCL8 (IL8) genes. Histidinol treatment also activated the NFKB pathway and
increased IL1 and IL8 expression. Comparing cells electroporated with antibodies from anti-Jo1-positive patients to histidinol-
treated cells, 54% of differentially expressed genes overlapped, suggesting a common mechanism. Furthermore, a significant
association was observed between genes expressed in both experiments and those in human muscle biopsies.

Conclusion:We identified a set of genes that are only upregulated in muscle biopsies from patients with AS. The expression
of these genes correlated with transcriptomic markers of disease activity. In cultured myoblasts, internalization of antibodies
from anti-Jo1-positive patients and histidinol treatment replicated transcriptomic changes observed in muscle biopsies from
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anti-Jo1-positive patients. Taken together, these findings demonstrate that anti-Jo1 autoantibodies, and perhaps other AS
autoantibodies, inhibit its target aminoacyl-tRNA synthetase and activate the NFKB pathway.

Disclosure: M. Casal-Dominguez: None; I. Pinal-Fernandez: None; S. Muñoz-braceras: None; C. preuße: None;
k. Pak: None; J. Torres Ruiz: None; J. Musai: None; S. Dell’Orso: None; F. Naz: None; S. Islam: None;
G. Gutierrez-Cruz: None; A. Selva-O’Callaghan: None; j. milisenda: None; W. Stenzel: None; A. Mammen: None.

Abstract Number: 1646

A Novel E3 Ligase of GILZ: Validation of a Steroid-sparing Therapeutic
Target in SLE

Iolanda Miceli1, Rochelle Sherlock2, Pamela Hall2, IanIan Cheang2, Akshay D’Cruz3, Taylah Bennett2, Terry Lim Kam
Sian2, Rangi Kandane-Rathnayake4, Eric Morand5 and Sarah Jones2, 1Monash University, Glen Iris, Victoria, Australia,
2Monash University, Melbourne, Australia, 3Monash University, Me, Australia, 4Monash University, Clayton, Victoria,
Australia, 5School of Clinical Sciences, Monash University, Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: SLE is primarily mediated by B cell dysregulation on a background of type I interferon (IFN) activa-
tion. This multi-faceted nature of immune defects in SLE has made it challenging to develop targeted therapies that are
broadly effective. As a result, most patients rely on the broad effects of glucocorticoids, use of which contributes to adverse
effects and irreversible organ damage.

The intracellular protein glucocorticoid-induced leucine zipper (GILZ) mediates the anti-inflammatory effects of glucocorti-
coids but not the associated adverse effects. Increasing GILZ is a promising strategy to achieve the broad anti-inflammatory
effects of glucocorticoids but without the adverse effects. Here, we investigated the potential of a pathway which modifies
GILZ abundance to lead to a novel therapeutic approach in SLE.

Methods: We previously identified an E3 ubiquitin ligase of GILZ, “E3-X” (1). We characterised the effect of E3-X on the
response to IFN or toll-like receptor (TLR) -4/7 activation in murine plasmacytoid dendritic cells (DCs), bone marrow-derived
DCs, human A549 epithelial cells, and in a model of TLR7-stimulated peritoneal inflammation. In parallel, we studied the
effect of E3-X on B cell activation and differentiation by flow cytometry, bulk RNA sequencing, proteomics and phosphopro-
teomics. Lastly, we examined the effect of E3-X deficiency in the Lyn−/- model of SLE and mined publicly available gene
expression datasets to characterise the clinical associations of E3-X in SLE.

Results: E3-X deficiency restored GILZ expression in human cell lines and mouse primary cells, and was associated with a
5-10 fold increase in the glucocorticoid sensitivity of IL-6, TNF, MCP-1 and IFN-signature expression. In plasmacytoid and
bone marrow-derived DCs, E3-X deficiency resulted in diminished IFN signature expression, and reduced TNF and IL-6 pro-
duction. Proteomic analysis revealed that E3-X deficiency significantly reduced IFN-stimulated protein expression. In vivo,
E3-X deficiency was protective against TLR7-induced peritoneal inflammation, with marked suppression of IFN-signature
gene expression, IL-6, IL-12, IL-23, IL-22 and MCP-1. B cells lacking E3-X demonstrated reduced capacity to proliferate
and differentiate into plasma cells. Multi-omic analysis of murine E3-X−/- B cells revealed reduced activation of multiple
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pathways, including AP-1, NFκB, MAPK-ERK and PI3K-Akt. In the Lyn−/- model of SLE, E3-X+/-/Lyn−/- mice exhibited ame-
liorated splenomegaly, autoantibody production and IFN- signature gene expression. In human SLE patients, E3-X was
overexpressed compared to healthy controls, especially in IFN-high patients, and was positively correlated with SLEDAI-2K.

Conclusion: Disruption of a novel E3 ligase, E3-X, increased GILZ abundance and suppressed innate and adaptive immune
mechanisms that are pathogenic in SLE, resulting in anti-inflammatory and glucocorticoid sparing effects. These findings
support the development of therapies inhibiting E3-X for the treatment of SLE.

1. Miceli I, Sherlock R, Cheang I, D’Cruz A, Bennett T, et al. Creation of a glucocorticoid mimic: Targeting GILZ to bypass the
metabolic adverse effects of glucocorticoids. Intern Med J. 2023;53(S1):5-57.

Disclosure: I. Miceli: None; R. Sherlock: None; P. Hall: None; I. Cheang: None; A. D’Cruz: None; T. Bennett: None;
T. Lim Kam Sian: None; R. Kandane-Rathnayake: GlaxoSmithKline(GSK), 5, Janssen, 5, Novartis, 5; E. Morand:
AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Ser-
ono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB,
5, Zenas, 2; S. Jones: EMD serono, 5.

Abstract Number: 1647

Improved Fertility in Women with Rheumatoid Arthritis and a Wish to
Conceive When Treated According to a Treat-to-target Approach Aimed
at Remission

Cornelia H. Quaack1, Esther Röder1, Hetty M. Wintjes1, Anneke J. van Steensel-Boon1, Annemarie G.M.G.J. Mulders2,
Laura C.J. Kranenburg-van Koppen1 and radboud J.e.m. Dolhain1, 1Department of Rheumatology, Erasmus University
Medical Center, Rotterdam, Netherlands, 2Department of Obstetrics and Gynaecology, Erasmus Medical Center,
Rotterdam, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Plenary II
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Time to conception, known as time to pregnancy (TTP), is prolonged in women diagnosed
with RA. High rates of infertility, defined as the inability to conceive within a one-year timeframe, were observed in
female patients diagnosed with RA. RA-related factors that influence TTP were previously studied in the Pregnancy-
induced Amelioration of RA (PARA) cohort. Those factors include high disease activity, daily nonsteroidal anti-
inflammatory drug (NSAID) use and daily prednisone intake exceeding 7.5 mg. In the Preconception Counseling in
Active RA (PreCARA) study, women who wish to conceive were followed in a clinical pathway with counseling and
treatment according to a treat-to-target (T2T) approach, aimed at remission, but avoiding the use of NSAIDs and high
dose prednisone. To achieve this, sulfasalazine and hydroxychloroquine were prescribed and if needed, TNF-inhibitors
(TNFi) or low dose prednisone was added.

The aim of current study is to investigate whether the implementation of a T2T strategy, including TNFi use, in women
with rheumatoid arthritis (RA) in the PreCARA cohort is associated with a shorter TTP compared to the historical PARA
cohort.
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Methods: In both cohorts, women were included before conception or during the first trimester of pregnancy. TTP was
computed by measuring the interval between unprotected sexual intercourse and the onset of the last menstrual period. Dif-
ferences in TTP were studied using Kaplan-Meier curves.

Results: 215 patients were included in the PreCARA study, while the former PARA study included 245 patients. The median
disease activity was DAS28CRP(3) 2.33 in PreCARA patients during the preconception period, compared to DAS28 of 3.84
in PARA patients. In the PreCARA study, 3% of the patients did not take any medication during the preconception period,
compared to 36% in the PARA study. During the preconception period, NSAIDs use was observed in 13% of PreCARA
patients and 24% of PreCARA patients. In the PreCARA study, 23 of 96 (23%) patients that used prednisone, took daily
doses over 7.5 mg, compared to 41 out of 85 (48%) PARA patients. In the PreCARA study, 53% of the patients used TNFi
during the preconception period. In the PARA study, only 9 patients (3%) used TNFi. In the PreCARA study, the median TTP
is 84 days in patients who got pregnant, in contrast to 196 days observed in the PARA study (Figure 1). TTP exceeded
12 months in 23% of PreCARA patients compared to 42% in the PARA patients.

Conclusion: TTP was shorter in PreCARA patients compared to PARA patients. This indicates that fertility is increased in
women with RA when treated according to a T2T strategy, whilst avoiding NSAIDs and high doses prednisone.

Figure 1 Time to Pregnancy in the PARA (no-T2T) and PreCARA (T2T) study; Kaplan Meier curve for the proportion of women not yet pregnant.

Table 1. Baseline characteristics.
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Disclosure: C. Quaack: None; E. Röder: None; H. Wintjes: None; A. van Steensel-Boon: None; A. Mulders: None;
L. Kranenburg-van Koppen: None; r. Dolhain: None.

Abstract Number: 1648

In Vitro Expansion of ACPA-positive B Cells from Rheumatoid Arthritis
Patients and Effect of Small Molecule NF-κB Inhibitors on Differentiation
and Survival of (Autoreactive) Memory B Cells into Plasma Cells

Giulia Frazzei1, Ana Merino Vico2, Jan Piet van Hamburg2, Ronald Van Vollenhoven3 and Sander Tas4, 1Amsterdam
University Medical Center, location AMC, Amsterdam, Netherlands, 2Amsterdam UMC, Amsterdam, Netherlands,
3Department of Rheumatology and Clinical Immunology, Amsterdam University Medical Centers, Amsterdam,
Netherlands, 4Amsterdam UMC, locatie AMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Anti-citrullinated protein antibodies (ACPA) play a role in rheumatoid arthritis (RA) pathogenesis and
are associated with disease severity. Detailed analysis of ACPApos B cells may further clarify their role in RA. NF-κB signaling
is a key regulator of B cell responses, including proliferation, differentiation, and (auto)antibody production, making NF-κB a
prime candidate to target ACPApos B cells. Because the frequencies of ACPApos B cells in the peripheral blood of RA
patients are low, we optimized an expansion assay for memory B cells, to study whether NF-κB inhibition is effective in tar-
geting functional (autoreactive) responses.

Methods:Memory B cells from healthy donors and ACPApos B cells from RA patients were sorted and cultured with CD40L,
50 ng/ml IL-2, 10 ng/ml IL-21, and 10 ng/ml BAFF. ACPApos B cell clones were cultured with 2.25 μg/ml anti-CD40 and
1 ng/ml IL-21. Plasma cells differentiated from expanded memory B cells were culture with 200 ng/ml APRIL and 10 ng/ml
IL-6. Canonical and non-canonical NF-κB signaling were targeted by validated small molecule inhibitors targeting Inhibitor of
κB kinase β (IKKβ) and NF-κB inducing kinase (NIK), respectively. B cell responses were evaluated by flow cytometry, and
antibody production was measured by ELISA.

Results: Memory B cells were expanded from 250 cells/well and differentiated into plasma cells in vitro for 8 days (mean ±
SEM B cells: n=29.4x103±2.7x103; plasma cells: n=3.3x103±0.35x103); survival was analyzed at day 16 (mean ± SEM B
cells: n=3.3x103±1.1x103; plasma cells: n=1.4x103±0.46x103). Both NIK (2.5 μM) and IKKβ (1.0 μM) inhibition resulted in
a significant decrease in B cell expansion (NIKi=74.6%; IKKβi=63.1%) and plasma cell differentiation (NIKi=78.1%;
IKKβi=45.7%) at day 8, with stronger effect of NIKi. At later timepoint, treatment of plasma cells with NF-κB inhibitors did
not have a significant effect on plasma cell number (mean ± SEM DMSO=3.9x103±1.5x103; NIKi=3.2x103±1.1x103; IKK-
βi=2.8x103±1.2x103), although NIKi resulted in significant decreased survival (DMSO=83.2%; NIKi=77.6%). In ACPApos B
cell clones from RA patients treated with these agents (12.5-50.0 μM) upon anti-CD40L and IL-21 stimulation, we observed
a dose-dependent reduction in proliferation and IgG production. In addition, we succeeded in isolating ACPApos and ACPA-
neg B cells from the peripheral blood of RA patients, and quantify ACPA production. At present the above results are being
corroborated in freshly isolated ACPApos B lineage cells from RA patients.

Conclusion: Our data point towards a critical role of the NF-κB signaling pathways in the functional responses of ACPA-
producing B cells. Consequently, targeting NF-κB signaling may have beneficial effects in limiting (autoreactive) B cell
responses in RA and potentially other immune-mediated inflammatory disorders driven by B cells.
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Disclosure: G. Frazzei: None; A. Merino Vico: None; J. van Hamburg: None; R. Van Vollenhoven: AbbVie, 2, 6,
AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol Myers Squibb, 5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6, Gilead,
2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for educational programs, Roche, 12, Support for educational pro-
grams, Servier, 2, UCB, 2, 5, 6; S. Tas: None.

Abstract Number: 1649

B Cell Subset Contribution to Autoantibodies in Lupus

Kristina Ottens1, Jalyn Schneider1 and Anne Satterthwaite2, 1UT Southwestern Medical Center, Dallas, 2UT
Southwestern Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic lupus erythematous is characterized by the production of pathogenic autoantibodies that
drive inflammation and tissue damage. Defining the B cell subsets that give rise to these autoantibodies may reveal thera-
peutic strategies that target pathogenic B cells while sparing responses to immunization and infection. T-bet+ B cells are
thought to be pathogenic in lupus, while B-1 B cells have been suggested to play both protective and pathogenic roles,
depending on the study. Both subsets have been implicated in the Lyn-deficient mouse model of lupus. We sought to iden-
tify the specificity of plasma cells (PCs) generated by T-bet+ B cells and B-1 cells in Lyn-/- mice.

Methods: To identify PCs derived from particular B cell subsets we used a cre-inducible tomato reporter that labels cells
that express cre and their progeny. We used Tbx21-cre to induce the reporter in T-bet+ B cells, and Ighg3-cre to label
B-1 cells and their progeny. Reporter expressing PCs and their unlabeled counterparts were sorted from the spleens of
Tbx21-cre.tomato.Lyn-/- and Ighg3-cre.tomato.Lyn-/- mice and cultured overnight. Supernatants were analyzed for auto-
reactivity by autoantigen array.

Results: PCs derived from T-bet+ B cells were a dominant source of many IgG autoantibodies, including those targeting
DNA and RNA containing antigens. In contrast, IgG produced by Ighg3-labeled PCs was consistently under-enriched in sev-
eral of these specificities, including ssDNA, dsDNA, genomic DNA, SmD1, and TIF1 gamma. IgM autoantibodies were gen-
erally more evenly distributed among B cell subsets, but T-bet+ B cell derived PCs were particularly enriched in IgM against
RNA containing antigens.

Conclusion: T-bet+ B cells are more important than B-1 cells for the production of many IgG autoantibodies in the Lyn-/-
lupus model. Ongoing studies will determine whether B-1 cells play other protective or pathogenic roles in autoimmune
disease.

Disclosure: K. Ottens: None; J. Schneider: None; A. Satterthwaite: Amgen, 11.
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Abstract Number: 1650

IL-33 Expands Plasma Cells, Disrupts Germinal Centers and Increases
Autoantibody Production

Andre Limnander1, Eva Conde1, Seblewongel Asrat2, Andrea Vecchione2, Kaitlyn Gayvert2, Paulina Pedraza2, Carley
Tasker2, Sharon Huang2, Dmitry Yarilin2, Dylan Birchard2, Li-Hong Ben2, Wei Keat Lim2, Andrew Murphy2, Matthew
Sleeman2 and Jamie orengo1, 1Regeneron Pharmaceuticals, Tarrytown, NY, 2Regeneron Pharmaceuticals, Tarrytown

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: IL-33 is a pro-inflammatory cytokine that plays a role in asthma, COPD and autoimmune diseases.
The role of IL-33 on B cell maturation and tolerance, however, is poorly understood.

Methods: The impact of systemic delivery of IL-33 via hydrodynamic DNA delivery was evaluated in mice, and in mouse
immunization and lupus models. Changes in the cellular composition of various immune organs and levels of circulating
cytokine, total immunoglobulin and autoantibody levels were characterized. Additional histological evaluation of the spleen
was performed to further define changes to splenic architecture. Mechanistic insights were obtained using different systemic
interventions to block individual pathways downstream of IL-33 delivery. The impact of IL-33 on the quality of T-dependent
immunization responses was also evaluated, as was its impact on the progression and severity of lupus-like pathology in a
lupus mouse model.

Results: We showed that IL-33 can induce the differentiation and accumulation of plasmablasts and plasma cells of all iso-
types in the spleen leading to increased antibody production. Specifically, we showed that IL-33 leads to T-independent,
IL-5 driven IgM/IgG2a production, and T-dependent production of IgG1 and IgE. This enhanced IL-33-driven antibody pro-
duction was accompanied by disrupted splenic architecture and increased autoantibody production suggesting a break in
peripheral B cell tolerance. In immunized mice, IL-33 disrupts germinal centers and generates antigen-specific antibodies
of decreased affinity. In a mouse model of lupus, IL-33 exacerbates autoantibody production, kidney damage and
decreases survival.

Conclusion: Taken together, these data demonstrate that IL-33 can promote plasma cell differentiation and autoantibody
production at the expense of antigen-specific germinal center responses, with potential implications in autoimmunity.

Disclosure: A. Limnander: Regeneron Pharmaceuticals, 3, 11; E. Conde: Regeneron Pharmaceuticals, 3, 11;
S. Asrat: Regeneron Pharmaceuticals, 3, 11; A. Vecchione: Regeneron Pharmaceuticals, 3, 11; K. Gayvert: Regen-
eron Pharmaceuticals, 3, 11; P. Pedraza: Regeneron Pharmaceuticals, 3, 11; C. Tasker: Regeneron Pharmaceuticals,
3, 11; S. Huang: Regeneron Pharmaceuticals, 3, 11; D. Yarilin: Regeneron Pharmaceuticals, 3, 11; D. Birchard:
Regeneron Pharmaceuticals, 3, 11; L. Ben: Regeneron Pharmaceuticals, 3, 11; W. Lim: Regeneron Pharmaceuticals,
3, 11; A. Murphy: Regeneron Pharmaceuticals, 3, 4, 11; M. Sleeman: Regeneron Pharmaceuticals, 3, 4, 11;
J. orengo: Regeneron Pharmaceuticals, 3, 4, 11.
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Abstract Number: 1651

Unlocking the Secrets of Breg Dysfunction in Lupus: Glycosylation
Patterns as Therapeutic Targets

Pauline Kerleroux-Trébaol1, Marie Morel1, Sandrine Jousse-Joulin2, Divi Cornec3, Pierre Pochard1 and Anne Bordron1,
1Université de Bretagne Occidentale, brest, France, 2cavale blanche hospital, brest, France, 3Service de Rhumatologie,
CHU de Brest, Brest, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The immune system is a complex network of cells preventing the invasion of the organism from
external particles. The break in the homeostasis will lead to the development of diseases including autoimmune diseases
such as systemic lupus erythematosus. Among controlling cells, dysfunctional regulatory B cells (Breg) were pointed out,
as they were unable to modulate inflammatory T cell activity. In parallel, our laboratory described that the presence of an
abnormal glycosylation of B cell subpopulations as well as serum proteins and immunoglobulin in those lupus patients. In
fact, these B cells, through lectin flow cytometry, shown important decrease in N-linked glycosylation and lack of fucose res-
idues. Glycosylation was largely described as being part of various several physiological process including cell differentiation.
This is the reason why we decided to investigate whether those anomalies could be responsible for Breg deficiencies.

Methods: An in vitromodel of Breg differentiation was set up. It consists in prestimulating B cells with CpG (a TLR-9 ligand)
and multimerized CD40L for 3 days followed with a 4.5 days of coculture with CFSE-labelled T cells with a 1:1 ratio. B cell
glycosylation was evaluated by using biotinylated lectins specific for different sugar patterns typical of O- and N-type glyco-
sylation combined with streptavidin-FITC. Glycosylation profile (at day 0, 3 and 7.5) as well as the proliferation of T cells
(at day 7.5) were assessed by flow cytometry.

Results: B cell prestimulation (day 3) was correlated with an increase in all glycosylations including N-, O-type as well as
fucosylation (except α1-4 residues) except sialylation patterns that remains unchanged. After the contact with T cells (day
7.5), Breg displayed a significant reduction (closed to the basal level) in N-complex residues only, as well as
O-glycosylation and fucosylation epitopes (except α1-4 residues) meanwhile sialylation was strongly up-regulated. Clearly,
two specific glycosidic signatures were defined during the acquisition of regulatory functions and their manifestations on T
cell proliferation.

Conclusion: The next step of this project is to use several inhibitors of the enzymes involved in the definition of these glyco-
sidic signatures in order to evaluate their impacts on the Breg functions and to try them on cells from lupus patients to deter-
mine if we could restore some regulatory properties of their B cells.

Ultimately, the aim of this research is to develop new therapeutic tools focus on the glycosylation modulation targeted to
specific cells.

Disclosure: P. Kerleroux-Trébaol: None; M. Morel: None; S. Jousse-Joulin: None; D. Cornec: None; P. Pochard:
None; A. Bordron: None.
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Abstract Number: 1652

Extracellular Vesicles from Lymphocyte B and Neutrophil Presents Ro52,
Ro60 and La Autoantigens in Patient Suffering from Sjögren Syndrome

Lily BRUYERE1, Anne-Claire DUCHEZ2, Martin KILLIAN3 and Stéphane PAUL4, 1université jean-monnet, saint-etienne,
2EFS, saint-etienne, 3chu Saint-Etienne, saint-etienne, 4CIRI, Saint Etienne, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: B Cell Biology & Targets in Autoimmune & Inflammatory Disease II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Extracellular Vesicles (EVs) are double lipid bilayer-enclosed membranous vesicles, produced and
discharged from almost all cells. EVs are known for inter-cellular communication by releasing complex chemical messages
and have the capacity of inducing functional responses in recipient cells. EVs can also serve as circulating markers of dis-
eases. Our hypothesis is that circulating EVs could be a platform of autoantigen recognition to induce the secretion of auto-
antibodies known in

Sjögren’s syndrome (SjS). SjS is the second most frequent chronic systemic autoimmune disease with a prevalence ranging
between 0,1% and 0,6% in the overall adult population.

Presence of autoantibodies (anti-Ro52/TRIM21, anti-Ro60/Trove2 and anti-La/SSB), rheumatoid factor and other conven-
tional diagnostic methods are commonly used for SjS diagnosis, but these markers are lacking in one third of the patients
and their pathogenic role is still debated.

Methods: SjS patients fulfilling the AECG 2002 and/or ACR/EULAR 2016 classification criteria from the “I GET DRY” study
(NCT03003572) were included and divided in 2 subgroups

based on their ESSDAI score: High Activity (HA, ESSDAI ≥ 5; n = 17) and Low Activity (LA, ESSDAI < 5; n = 31), along
with non-SjS sicca syndrome patients (S; n = 14) and healthy blood donors (H; n=20). To explore the size of EVs, serum
samples were characterized with Dynamic Light Scatter (Malvern). To evaluate the EV’s cell origin, several antibodies against
lymphoid, platelet, epithelial and myeloid markers were used in combination with anti-La/SSB, Ro52 and Ro60 antibodies
via spectral flow cytometry (Cytek Northern Light). Validation of EV detection was performed with specific treatment such
as Triton, centrifugation, and EDTA for flow cytometry. Characterization of EV content was performed using Western Blot
analysis.

Results: In serum samples from all groups, large EVs were predominant and their concentration were significantly modu-
lated through the disease state. Annexin V+ CD3+CD4+CD8+ or CD45+, CD14+, CD15+, CD41+ EV concentrations were
significantly higher in LA and HA groups compared to Healthy donors (H). Interestingly, CD15+, CD19+, and CD45+ EVs
expressed Ro52, Ro60 and La/SSB, and their concentration were significantly increased in LA and HA patients’ sera. These
flow cytometry data were analyzed with unbiased manner, with a SPADE algorithm. We obtained similar data. Then we per-
formed a correlation study between serum concentrations of anti-La/SSB, anti-Ro52 and anti-Ro60 autoantibodies that
highlighted several significative correlations between level of expression of La/SSB, Ro52 and Ro60 autoantigens within dif-
ferent types of EVs. In parallel, Principal Component Analysis, t-SNE analysis revealed the multiple possibility of expression of
autoantigens on EVs with the complexity of the EVs (origin, composition etc.).
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Conclusion: EVs from patient suffering from SjS, carry special markers of the disease that prompted us to use EV detection
methods in clinics as an additional and complementary method to better understand their role and possible pathogenic
mechanisms.

Disclosure: L. BRUYERE: None; A. DUCHEZ: None; M. KILLIAN: None; S. PAUL: None.
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Osteoarthritis Drives Inflammatory Imprinting of Synovial Fibroblasts,
Exacerbating Gouty Arthritis Through m6A Modification of S100A4

ZIYI CHEN1, Yinghui Hua2 and Wenjuan Wang1, 1Department of Sports Medicine, Huashan Hospital,Fudan University,
Shanghai, Shanghai, China (People’s Republic), 2Department of Sports Medicine, Huashan Hospital,Fudan University,
Shanghai, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Osteoarthritis & Joint Biology – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Patients with osteoarthritis (OA) face an elevated risk of future gouty arthritis (GA). To delineate the
underlying cellular and molecular mechanisms of OA-driven gout exacerbation, we previously introduced the concept of
“joint damage-related events” as a contributing factor to gout pathogenesis. However, it remains elusive how the holistic
complex chronic inflammatory milieu of OA contributes to the exacerbation of gout. Inflammatory imprinting has recently
been used to explain the occurrence of inflammatory comorbidities. In arthritis, synovial fibroblasts (SFs) are important

Osteoarthritis drives inflammatory imprinting of synovial fibroblasts upon secondary monosodium urate stimulation. The imprinted synovial fibro-
blasts display enhanced proinflammatory and profibrotic functions, which could enhance the inflammatory response to monosodium urate crys-
tals and accelerate the crystallization process, thus aggravating gouty arthritis. In addition, this pathogenesis relies on S100A4 upregulation via
METTL3/YTHDF2-mediated N6-methyladenosine demethylation.
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contributors to the localized inflammatory imprinting pathology. Herein, we aimed to investigate whether OA-driven inflam-
matory imprinting of SFs can sustain arthritic traits and accelerate GA.

Methods: Firstly, we explored the phenotypes of patients-sourced osteoarthritic synovial fibroblasts stimulated with mono-
sodium urate (MSU) crystals. Specifically, the inflammatory response of human osteoarthritic synovial fibroblasts stimulated
with MSU (imprinted SFs) were analyzed using 2D and 3D cell culture; the interaction between imprinted SFs and macro-
phages, neutrophils were then analyzed in vitro co-culture systems and in vivo air pouch models; fibrotic characteristics of
imprinted SFs were explored and their association with crystallization were also investigated in vitro crystal precipitation
experiments. Subsequently, we identified the underlying mechanism using transcriptomic and epigenomic sequencing
and bioinformatic analyses, and validated it by in vitro genetic targeting. Finally, we constructed GA post-OA rodent models
to validate whether OA would drive inflammatory imprinting and exacerbate GA in vivo.

Results:We discovered that OA patients-derived SFs exhibited enhanced inflammatory and fibrotic functions in response to
MSU stimulation, developing an inflammatory imprinting feature. Further transcriptomic and epigenomic analyses as well as
genetic targeting revealed that this inflammatory imprinting relied on S100A4 upregulation via METTL3/YTHDF2-mediated
m6A demethylation. Subsequently, we demonstrated that exposure to OA would induce synovial inflammatory imprinting
and aggravate MSU-induced GA in rodent models, and it developed independently of synovial-resident macrophages.
Finally, METTL3/S100A4 was synovium-targeted in rodent models, and it efficiently alleviated GA exacerbation by interrupt-
ing OA-induced synovial inflammatory imprinting.

Conclusion: Our study uncovered a role of SF-mediated epigenetic imprinting and residual memory in GA exacerbation
post-OA, potentially informing therapeutic interventions and management of populations with OA who are at high risk of
GA. Moreover, our findings also indicated that inflammatory memory in tissue-resident fibroblasts is an overlooked factor
contributing to site-specific joint inflammatory comorbidities.

Disclosure: Z. CHEN: None; Y. Hua: None; W. Wang: None.
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CRTAC1 in Osteoarthritis: Implications for Disease Severity and miRNA
Regulation
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Background/Purpose: Cartilage acidic protein1 (CRTAC1) is a potential biomarker linked to osteoarthritis (OA) and carti-
lage degeneration. This study aimed to compare CRTAC1 levels in the synovial fluid (SF) and plasma of OA patients and
healthy controls (HCs), including plasma levels in other rheumatic and musculoskeletal diseases (RMDs), assess CRTAC1
across different OA subtypes, and identify deregulated miRNAs targeting CRTAC1 in OA patients.

Methods: The study involved 562 participants (OA = 184, RA = 98, HC = 144, SSc = 71, IIM = 43, AxSpA = 20). Plasma and
SF samples were analyzed for CRTAC1 levels using mass-spectrometry (PeptiQuant) and IQ-ELISA (Ray-Biotech). miRNA
profiles were obtained using sequencing (Next-Flex) and digital PCR (Qiagen). Knee radiographs were evaluated using the
Kellgren-Lawrence grading scale.

Results: CRTAC1 levels were significantly higher in OA patients than in HCs, both in plasma and SF (p< 0.001), with higher
concentration in plasma, and compared to other RMDs (Fig1). Local CRTAC1 concentrations positively correlated with OA
severity (p< 0.001), whereas no such correlation was observed in plasma. CRTAC1 levels did not differ among hands, knee
and hip OA. Additionally, miR-16-5p (p< 0.001), miR-107 (p=0.1), and miR-186-5p (p< 0.001) were downregulated in the
SF of OA patients compared to HCs, and were negatively associated with local CRTAC1 levels and OA severity (Tab1).

Conclusion: The higher CRTAC1 concentration in OA compared to HCs/RMDs suggests CRTAC1 is a promising OA bio-
marker, while local CRTAC1 levels indicate joint severity. This study emphasizes the miRNAs’ regulatory influence on
CRTAC1 expression and their potential impact on OA progression.

Fig 1: A. Comparison of CRTAC1 levels in SF between OA and HCs group (p<0.0001), adjusted for age. B. Linear model adjusted for age showing
positive association of SF-CRTAC1 and Kellgren-Lawrence grade. C. comparison of CRTAC1 levels in plasma among OA patients, patients with
other musculoskeletal or immune-mediated diseases, and HCs (all p<0.001). D. Comparison of CRTAC1 concentration in SF and plasma
(p<0.0001). Abbreviations: AxSpA, Axial Spondyloarthritis; HC, healthy controls; IIM, Idiopathic Inflammatory Myopathies; OA, Osteoarthritis;
RA, Rheumatoid Arthritis; SF, Synovial Fluid; SSc, Systemic Sclerosis

Tab 1: Significant negative association of selected miRNA in SF computed via linear modelling adjusted for age.
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Background/Purpose: Disease-modifying drugs (DMOADs) to prevent Osteoarthritis (OA) are an urgent clinical need.
Recent advances demonstrated that targeting senescence and autophagy in chondrocytes might be a useful strategy to
prevent joint damage. Fenofibrate (FN), a PPARα agonist employed in clinic for dyslipidemias show senolytic and pro-
autophagy chondroprotective properties. Here, we aimed to evaluate the efficacy of FN as a DMOAD for knee OA and to
investigate the relevance of PPARα on joint homeostasis.

Methods: FN was administered by oral (O-FN) and by intra-articular delivery (IA-FN) in preclinical models of OA in mice. The
IA-FN in microspheres was developed to 1) to extend FN delivery, which is insoluble in water 2) to provide direct access to
the joint enhancing FN bioavailability, and 3) to diminish the effects of systemic administration. Evaluation of pain and histo-
pathological changes were determined. The relevance of PPARα for joint homeostasis was investigated through regulation
of circadian rhythm (CR) in human chondrocytes.

Results: In a preclinical model of OA in mice, the treatment with O-FN did not induce changes in body weight and no liver
toxicity occurred after the treatment. The histopathological changes in joint cartilage were significantly reduced in the FN
treated group (P < 0.05). In addition, the histological evaluation showed a significant decrease in synovitis after O-FN (P <
0.05). This protective effect was correlated with increased expression of PPARα in mouse knee joints after O-FN
treatment (P < 0.001). The IA-FN was prepared and comprehensively characterized. IA-FN comprises a PLGA matrix in an
optimized ratio, adequate size, appropriate molecular weight, and exhibits a 3-month extended-release profile in human
synovial fluid. The preclinical results showed a reduction of joint pain after a single intra-articular injection of FN (P < 0.01).
Moreover, IA-FN improved joint function (P < 0.01) compared to vehicle condition, suggesting that IA-FN is a disease-
modifying therapy for OA. Mechanistically, BMAL1 and CRY1 mRNA expression were altered at baseline and upon proin-
flammatory IL-1β challenge in chondrocytes with PPARα knock-down, suggesting a role of PPARα on the regulation of

3375

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



CR. Interestingly, protein studies showed a reduction in BMAL1 expression at baseline and under treatment with IL-1β, sug-
gesting that BMAL1 might be an interesting checkpoint. Moreover, this reduction was correlated with chondrocyte senes-
cence by increasing p21 expression suggesting that PPARα is essential for maintaining chondrocyte homeostasis.

Conclusion: These findings support further non-clinical regulatory studies to develop IA-FN formulation as a candidate ther-
apy for OA might be related to regulation of circadian synchronicity in chondrocyte homeostasis. A GMP manufactured for-
mulation could be used to test the safety of this treatment in patients with OA of the Knee in a Phase 1 clinical trial.

Disclosure: U. NOGUEIRA-RECALDE: None; c. García-Dominguez: None; P. Diaz-Rodriguez: None; f. Blanco:
None; e. Dominguez: None; B. CARAMES: None.
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Loss of Nr4a1 Expression Protects Cartilage During Post-traumatic
Osteoarthritis
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Background/Purpose:Osteoarthritis (OA) is a complex disease involving pathological processes in joint tissues such as the
cartilage and synovium. Cartilage is degraded by matrix metalloproteinases (MMPs) secreted by chondrocytes in response
to inflammatory stimuli. Monocytes/macrophages also secrete MMPs and pro-inflammatory signals and are the most abun-
dant immune cell type in the OA-inflamed synovium. Previous literature has shown that Nr4a1-expressing monocytes/
macrophages are major secretors of MMPs. Data from the Accelerating Medicines Partnership (AMP) RA Phase I found that
as the degree of synovial inflammation increases, multiple cell populations in the OA synovium, including monocytes/macro-
phages, upregulate the expression of the transcription factor Nr4a1. However, the role of Nr4a1 in cells within different joint
tissues during OA is not yet fully understood.

Methods: We used flow cytometry to study the cellular heterogeneity in the synovium of a murine model of OA. To under-
stand the role of Nr4a1 in monocytes/macrophages and other cells within the knee joint during OA, we performed MLI on
Nr4a1 wild-type (WT), Nr4a1 Heterozygous (Het) and Nr4a1 Knockout (KO) littermate mice (WT n=3, Het n=4, KO n=6).
Knee joints were harvested 4 weeks later for histology. In vitro studies using RT-qPCR were performed to assess the effects
of loss of Nr4a1 in both ATDC5 chondrogenic cells transfected with Nr4a1 silencing RNA (siRNA) and primary Nr4a1 KO
chondrocytes. Statistics were performed using unpaired Student’s t-test and One-way or Two-way ANOVA followed by
Tukey’s post hoc test. Statistical significance was defined as p< 0.05.

Results:We found a higher percentage of monocytes/macrophages in cells disaggregated from the synovium of C57BL6/J
mouse knee joints subjected to meniscal/ligamentous injury (MLI) compared to sham joints (n=5, p< 0.05). Moreover,
Nr4a1-GFP reporter mouse knee joints subjected to MLI showed a greater percentage of monocytes/macrophages
expressing Nr4a1 than sham joints (n=5, p< 0.05). Histomorphometry showed a significant total tibial cartilage area loss in
Nr4a1 WT compared to Het and KO knee joints (p< 0.01 and p< 0.05, respectively). Loss of Nr4a1 in both ATDC5
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chondrogenic cells transfected with Nr4a1 silencing RNA (siRNA) and primary Nr4a1 KO chondrocytes resulted in a signifi-
cant decrease in the gene expression of MMPs after IL-1ß stimulation. Interestingly, the expression of various pro-
inflammatory genes increased significantly after IL-1ß stimulation in ATDC5 chondrogenic cells transfected with Nr4a1
siRNA.

Conclusion: Our findings indicate that monocytes/macrophages and chondrocytes express Nr4a1 during OA-related
inflammation, and its downregulation reduces MMP gene expression in chondrocytes. This suggests that dampening
MMP secretion, even in the presence of pro-inflammatory signals, could be protective for cartilage integrity in
OA. Targeting Nr4a1 could be a potential strategy to explore this avenue.

Disclosure: K. Escalera-Rivera: None; J. Jonason: Lantheus, 2, Sanofi, 2, Vertex, 2; J. Anolik: None.
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Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Osteoarthritis & Joint Biology – Basic Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Pain is the main osteoarthritis (OA) symptom and remains poorly understood. While significant
attention has been given to the potential role of innate immunity, few studies have explored the role of adaptive immunity.
Our aim was to identify a comprehensive systemic immunological signature of OA-related pain, with a particular emphasis
on the role of Tregs and Teffs.

Methods:We enrolled 46 patients with radiographic knee OA as part of the TRANSIMMUNOM clinical trial (NCT02466217).
Patients with total knee replacement, Kellgren-Lawrence score of 4, or associated autoimmune disease were excluded.
Clinical data were collected for each patient, including WOMAC pain and DN4 scores. Blood deep immunophenotyping
was performed using 12 different flow cytometry panels (Duraclone technology, Beckman Coulter). Sixty-two serum cyto-
kines were quantified using the Luminex Multiplex Assay xMAP® Technology. TCR analysis and RNA sequencing were per-
formed on sorted CD4+CD25+CD127- Treg cells and Teffs with a purity > 80%. TCR and RNA sequencing were performed
on libraries prepared with SMART-Seq® v4 Ultra® Low Input RNA Kit on high-quality RNA. Differential gene expression anal-
ysis using DESEq2 and functional analysis using GO databases were applied.

Results: The cohort consisted of 65.2% women with a mean age of 64.8 years and BMI of 29.1 kg/m2. The mean WOMAC
pain score was 44.2 (SD=12.7), with no significant difference between patients with low and high pain intensity (WOMAC
pain ≥ 40/100) in terms of age, BMI, sex, and radiographic severity. Unsupervised analysis of 269 immune cell based on a
deep immunophenotyping identified 19 and 22 cell populations that correlated with WOMAC pain and DN4, respectively

3377

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Figure 1. A. Graphical Abstract. B Non paramettric Spearman Correlation analysis of cell populationin deep immune-phenotyping WOMAC pain,
DN4 and HADS. Expression heatmap between low and high sympatomic knee OA patients. C. WOMAC pain and DN4 cytokines correlation
network
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(p< 0.05 jrj≥0.2). Among these, four populations related to Treg activation and functionality (FoxP3+CTLA4+, CD4+CD57+,
Treg CD95+, and CD4 Treg CD45RA+) were negatively correlated with the WOMAC pain score. Cytokine analysis revealed
that soluble factors associated with Treg expansion and activation (sIL2-RA, sTNFR1, sTNFR2, IL-22) were also associated
with WOMAC pain score (figure 1). Clonal distribution of Tregs and Teffs cells using T-cell receptor repertoire (TCR)
sequencing showed a positive correlation (p< 0.001, r= 0.6) between CD4+ Teff TCR diversity and WOMAC score. Differen-
tial gene expression analysis of Tregs between patients with low and high WOMAC pain scores identified 320 upregulated
genes, including inflammasome-related genes such as IL1RL1, IL31RA, IFITM3, NLRP3, INFG, and TNFRSF14, and
123 downregulated genes (jlog2(FC)j≥log2(1.6), p< 0.01). There was also an overrepresentation and enrichment of GO
pathways related to innate immune regulation, cytokine production, IL-8 activation, and IFN-gamma production (p< 0.01)
(figure 2).

Conclusion: This study reports an extensive blood immune profiling of knee OA pain, emphasizing systemic dysregulation
of Tregs with a potential pro-inflammatory state and loss of functionality. These findings underscore the involvement of the
adaptive immune system in OA pain, extending beyond conventional low-grade inflammation paradigms and offering novel
pathophysiological insights.

Figure 2. A. Differential gene expressionin sorted Tregs between patients with low and high pain intensity B GO over-representation analysis in
Tregs associated with OA pain. C.Top gene contribution to the main functional pathways overrepresented
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Session Date: Sunday, November 17, 2024
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Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Osteoarthritis is the most common joint disease and a global leading cause of pain and disability. Its
multifactorial etiology includes excessive activation of Wnt signaling. However, how Wnt signaling causes joint destruction
remains poorly understood.

Methods: We analysed two different genome-wide transcriptome datasets of articular cartilage with Wnt hyper-activation.
First, a dataset from human articular chondrocytes (hACs) with inhibited DOT1L (GSE77916), a histone methyltransferase
that restricts Wnt signaling in chondrocytes to maintain joint homeostasis. Second, a dataset from articular cartilage of mice
with deletion in Frzb (GSE33656), a Wnt extracellular antagonist. We performed protein network analysis of differentially
expressed genes using db-STRING and HumanBase tools. QPCR validated IGF1 expression changes, and in vivo IGF1
protein levels were measured using immunohistochemistry. We assessed the impact of direct Wnt signaling activation on
IGF1 expression by treating hACs with WNT3A and GSK-3β inhibitors (CHIR-99021, lithium chloride) followed by qPCR
and ELISA analysis. We generated cartilage-specific Igf1 KO (Igf1CART-KO) mice to functionally study the Wnt/IGF1 link.
We investigated the transcriptional regulation of IGF1 by Wnt signaling using luciferase reporter assays and ChIP-qPCR.
The translational impact of reducing Wnt-mediated IGF1 for osteoarthritis was evaluated in the DMM mouse model using
Igf1CART-KO mice and in hACs from patients upon siRNA-mediated IGF1 silencing.

Results: Our unbiased bioinformatic analysis revealed transcriptional networks in the Wnt hyper-activation models triggered
by DOT1Linhibition or Frzb KO with IGF1 as a prominent node, linking Wnt signaling and IGF1. Increased IGF1 expression
was found in articular cartilage from Dot1l and Frzb KO mice. Direct Wnt activation with WNT3A or GSK-3β inhibitors in
hACs led to concentration-dependent IGF1 upregulation, comparable to the direct Wnt target gene TCF1. Intra-articular
treatment with Wnt activator CHIR-99021 in wild-type mice also increased IGF1 protein levels. Igf1CART-KOmice exhibited
less cartilage damage and osteophyte formation upon Wnt hyper-activation with CHIR-99021, compared to controls. Addi-
tionally, cartilage-specific deletion of Igf1 prevented hypertrophic differentiation and aggrecan degradation in response to
Wnt activation. Mechanistically, ChIP-qPCR demonstrated that IGF1 is a direct Wnt target gene, with Wnt transcription
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factor TCF4 acting as a positive regulator and TCF3 as a repressor in an orchestrated TCF switch mechanism. In the DMM
model, Igf1CART-KO mice showed reduced cartilage damage, osteophyte formation, and chondrocyte hypertrophy.
Silencing IGF1 in hACs from osteoarthritis patients restored a healthy molecular profile, increasing COL2A1 and ACAN
expression while reducing MMP13 and ADAMTS4/5 levels.

Conclusion: These findings identify IGF1 as a key downstream player in Wnt signaling-driven joint damage and suggest
therapeutic potential in targeting IGF1 for osteoarthritis treatment.

Disclosure: A. Escribano-Nunez: None; F. Cornelis: None; A. Deroover: None; A. Sermon: None; F. Cailotto: None;
R. Lories: abbvie, 2, 6, biocon, 2, 6, Biosplice, 1, 2, 6, Eli Lilly, 2, 6, Novartis, 2, 6; S. Monteagudo: None.
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Shared Lung and Joint T Cell Repertoire in Early Rheumatoid Arthritis
Driven by Cigarette Smoking
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Manuello1, Tine Decruy1, Stijn Van Hee1, Hans Wils2, Pieter Peeters2, Philippe Carron4, Filip Van den Bosch3, Viggo Van
Tendeloo2, Bart Lambrecht1, Ruth Wittoek5, Peggy Jacques6 and Dirk Elewaut7, 1VIB Center for Inflammation Research -
Ghent University, Ghent, Belgium, 2Janssen Research and Development, Beerse, Belgium, 3Ghent University Hospital,
Ghent, Belgium, 4UZ Gent, Gent, Belgium, 5Dept. of Rheumatology, Ghent University Hospital, Ghent University, Ghent,
Belgium, 6University Hospital of GHent, Gent, Belgium, 7Ghent University and VIB Center for Inflammation Research,
Ghent, Belgium

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Etiology and Pathogenesis I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Cigarette smoking has been associated with the production of anti-citrullinated protein antibodies
(ACPA) and an increased risk of developing rheumatoid arthritis (RA) in individuals carrying shared epitope (SE) containing
HLA-DR4 alleles. Yet, little is known on the regional and systemic T cell dynamics in response to smoking and a potential link
to T cell infiltration in inflamed synovia remains to be explored. In this study, we therefore sought to study T cell features in
lung and inflamed joints in human RA disease.

Methods:We set up a unique framework to monitor T cells in paired bronchoalveolar lavage (BAL) fluid, blood and inflamed
synovium tissue samples collected in a one-day procedure from 17 new onset treatment naïve ACPA+ RA patients. T cell
receptor (TCR) repertoire of index-sorted tissue residing T cells was determined by single-cell TCR sequencing coupled to
deep immunophenotyping via Freeviz modelling of flow cytometry data.

Results: A significant enrichment of CD4+ and CD8+ T cells was seen in synovial samples from smoking versus non-
smoking patients, along with an increase in expanded T cell clonotypes and TCR richness and alpha-diversity. T cell clonal
expansions in synovium and lung (BAL) samples were particularly pronounced among SE+ smokers, suggesting a synergis-
tic gene-smoke risk. Strikingly, identical TCR clonalities were present in matched lung and joint samples of RA smokers, the
majority being also detectable in circulation. This was mirrored by an increased clustering of lung and synovium TCRs across
patients, suggesting a shared specificity by conserved motifs. The lung-joint shared T cell clonotypes showed a restricted
TCR gene usage and exhibited a particular CD57hi effector profile within the inflamed synovium.
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Conclusion: These data are compatible with a model whereby smoking instigates the induction of an early wave of patho-
genic T cells in genetically susceptible individuals at mucosal sites which evolves into joint inflammation. Collectively, the data
indicate a profound interplay between a strong MHC predisposition, smoking and induction of autoimmunity by shaping the
TCR repertoire.

Disclosure: K. Venken: None; M. Jarlborg: None; F. Stevenaert: Janssen Research and Development – J&J, 3;
T. Malfait: None; C. Vlieghe: None; Y. Abraham: Janssen Research and Development – J&J, 3, 11; T. Manuello:
None; T. Decruy: None; S. Van Hee: None;H.Wils: Janssen Research and Development – J&J, 3; P. Peeters: Janssen
Research and Development – J&J, 3; P. Carron: None; F. Van den Bosch: AbbVie/Abbott, 2, 6, Amgen, 6, Eli Lilly,
2, Fresenius Kabi, 6, Galapagos, 2, Janssen, 6, Novartis, 6, UCB, 6; V. Van Tendeloo: Janssen Research and Develop-
ment – J&J, 3, 11; B. Lambrecht: None; R. Wittoek: None; P. Jacques: None; D. Elewaut: None.
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Mark Gillespie1, Ziyuan He1, Adam Savage1, Pravina Venkatesan1, Marla Glass1, Lauren Okada2, Nhung Tran2, Yudong
He2, Samir Rachid Zaim1, Padmapriyadarshini Ravisankar2, Christy Bennett1, Julian Reading2, Jessica Garber2, Palak
Genge2, Veronica Hernandez2, Alexander Heubeck2, Erin Kawelo2, Upaasana Krishnan2, Kevin Lee2, Regina Mettey2,
Blessing Musgrove2, Vaishnavi Parthasarathy2, Cole Phalen2, Charles Roll2, Tyanna Stuckey2, Morgan Weiss1, Claire
Gustafson2, Qiuyu Gong2, Emma Kuan2, Tao Peng2, Lucas Graybuck2, Kristen Demoruelle3, Kristine Kuhn4, David Boyle5,
Fan Zhang4, Thomas Bumol6, Ananda Goldrath2, Xiaojun Li1, V. Michael Holers7, Peter Skene1, Gary Firestein8, Kevin
Deane9 and Troy Torgerson10, 1Allen Institute for Immunology, Seattle, WA, 2Allen Institute for Immunology, Seattle,
3University of Colorado Anschutz Medical Campus, Golden, CO, 4University of Colorado, Aurora, CO, 5UCSD, La Jolla, CA,
6Allen Institute for Immunology, San Diego, CA, 7University of Colorado, Denver, CO, 8University of California, San Diego,
San Diego, CA, 9University of Colorado Denver Anschutz Medical Campus, Aurora, CO, 10Allen Institute for Immunology,
Enumclaw, WA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Etiology and Pathogenesis I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Elevated levels of RA-associated autoantibodies (ACPA, RF) prior to the clinical onset of inflamma-
tory arthritis (IA) define a state of risk for future development of RA. Despite elevated autoantibodies indicating a loss of
immune tolerance, we possess a limited understanding of the immune events regulating this state, including the molecular
processes that contribute to the progression to clinical RA. This mechanistic gap impedes the design of effective preventa-
tive interventions.

Methods: To address this gap, we performed a multi-omics longitudinal analysis of the plasma proteome, peripheral blood
mononuclear cell (PBMC) transcriptomes by scRNA-seq and surface phenotypes by flow cytometry. Samples were from a
prospective longitudinal cohort study of ACPA+ at-risk individuals (ARI) without baseline IA (Table 1). We performed longitu-
dinal modeling in participants who progressed to clinical RA (n=16). We supplemented longitudinal analyses with cross-
sectional analyses of baseline ACPA+ ARI (n=45), ACPA- controls (Con; n=38) and ACPA+ early RA (ERA) < 1yr from clinical
diagnosis (n=11).
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Results:We identified 275 proteins that differentiated ACPA+ ARI from ACPA- Con. By k-means clustering, we identified an
inflammatory protein signature that included elevated IL1B, VEGFA, IL1RN, CXCL3, EREG and CCL4 in a cluster of ACPA+
donors (Fig. 1), which overlaps a signature from an inflammatory subset of tissue monocytes identified in prior work (Mulder
Immunity 2021). The inflammatory protein signature was accompanied by transcriptional reprogramming across all major
immune compartments, and in both naïve and effector memory lymphocyte populations of ACPA+ ARI (Fig. 2). By contrast,
in longitudinal samples of ACPA+ ARI who developed clinical RA, we observed a diminished transcriptional response. Only
CD4 naïve and central memory (CM) T cells showed a similar number of transcriptional changes to the cross-sectional ACPA
+ ARI vs. ACPA- Con comparison (Fig. 2). We discovered a shared activation signature within CD4 naïve and CM T cells dur-
ing progression to clinical RA, highlighted by reduced expression of CD3 components of the T cell receptor complex (CD3G,
q=0.01) together with elevated STAT5B (q=0.03), ICOS (q=0.04) and AKT3 (q=0.04). These progressive changes in naive
and CM T cells were the same that were diminished in our independent analyses of data from RA patients who responded
to CTLA4-Ig therapy from Iwasaki et al. (Arthritis Res Ther 2024), supporting potential clinical significance.
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Conclusion: ACPA+ ARI exhibit molecular signatures of inflammation and widespread transcriptional reprogramming within
the circulation despite the absence of arthritis. Naïve and CM CD4 T cells display a shared activation program during pro-
gression to clinical RA. The penetrance of this shared activation signature suggests it could be a result of the inflammatory
milieu, which is consistent with our proteomics observations. Our findings provide key insights into mechanisms contributing
to immune dysregulation in the ACPA+ state and progression to clinical RA, and may suggest targets for early preventative
intervention or molecular endpoints for RA prevention trials.

Disclosure: M. Gillespie: Novo Nordisk, 3, 11, Omeros, 3, 11; Z. He: None; A. Savage: None; P. Venkatesan: None;
M. Glass: None; L. Okada: None; N. Tran: None; Y. He: None; S. Rachid Zaim: None; P. Ravisankar: None;
C. Bennett: Adaptive Biotechnologies, 11, Eli Lilly, 12, I manage a project at Allen Institute that is funded by Eli Lilly;
J. Reading: None; J. Garber: None; P. Genge: None; V. Hernandez: None; A. Heubeck: None; E. Kawelo: None;
U. Krishnan: None; K. Lee: None; R. Mettey: None; B. Musgrove: None; V. Parthasarathy: None; C. Phalen: None;
C. Roll: None; T. Stuckey: None; M. Weiss: None; C. Gustafson: None; Q. Gong: None; E. Kuan: None; T. Peng:
None; L. Graybuck: None; K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; K. Kuhn: Pfizer, 5, UCB, 2;
D. Boyle: None; F. Zhang: None; T. Bumol: Omeros, 4; A. Goldrath: Arsenal Bio, 1, Foundery Innovations, 1; X. Li:
None; V. Holers: None; P. Skene: None; G. Firestein: Eli Lilly, 5; K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; T. Torgerson: None.
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Background/Purpose: In the rheumatoid arthritis (RA) joint, resident synovial fibroblasts (FLS) interact with infiltrating leuko-
cytes. We previously identified a population of sublining FLS responsive to IFN□ and TNF, likely originating from activated T
cells, that also express HLA-DR, suggesting a role for direct interactions between FLS and T cells. Here we investigated how
FLS acting as antigen presenting cells (APC) drive divergent T cell activation and polarization states as compared to profes-
sional APC (macrophages).

Methods: FLS were dissociated from synovial tissue obtained from a prospective cohort of RA patients undergoing arthro-
plasty (HSS IRB 2014-233) and used at passages 3-6. We used superantigen staphylococcal enterotoxin B (SEB) to drive
HLA-DR dependent T cell activation by either FLS or macrophages as APC. FLS and healthy donor (HD) or RA macro-
phages differentiated from blood monocytes (CD14+) were cultured alone or in combination with HD or RA T cells (CD3+)
and activated with SEB (1 ng/mL). T cell activation and proliferation were measured via flow cytometry. T cell gene expres-
sion was measured by bulk RNA sequencing.

Results: T cells activated by SEB with FLS, as compared to macrophages, as APC exhibited enhanced and prolonged
CD69 expression beginning at 48 hours of activation (Fig. 1). T cells activated with macrophages as APC expressed higher
levels of CD25 and HLA-DR. These differences were all significant at 72 hours. FLS exerted a larger effect on CD69 expres-
sion at 72 hours in memory (CD45RA−) as compared to naïve (CD45RA+CCR7+) T cells. This effect was not due to an
increase in FOXP3+ regulatory T cells, as intracellular FOXP3 expression was lower with FLS as APC. Similar results were
seen with T cells derived from RA patient PBMCs and synovia. FLS as APC suppressed T cell proliferation following activa-
tion (Fig. 2). FLS-driven proliferation suppression was dominant over proliferation induced by macrophages. T cells acti-
vated by FLS, as compared to macrophages, as APC expressed less IL2 and pro-inflammatory cytokines (TNF, IFNG),

3385

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and more IL10 as well as TIGIT, both negative regulators of inflammation (Fig. 3). Increased expression of CXCL13 and
decreased expression of CXCR5 with FLS as APC raises the possibility of FLS driving T cells towards a T peripheral helper
phenotype.

Conclusion: Compared to macrophages as professional APC, FLS enhance and prolong T cell CD69 expression, which
plays a role in the negative regulation of activation. In addition, FLS limit the expression of additional T cell activation makers,
suppress proliferation, and constrain pro-inflammatory cytokine expression. Our work supports the likelihood that antigen
presentation by resident FLS can suppress infiltrating T cells and raises the question as to whether loss of this peripheral tol-
erance mechanism contributes to RA pathogenesis.

Disclosure: M. Romoff: None; D. Ramirez: None; E. Dicarlo: None; S. Goodman: Novartis Corporation Pharmaceu-
ticals, 5, UCB, 1; A. Rudenska: Sonoma Biotherapeutics, 1, 11; L. Donlin: Bristol-Myers Squibb(BMS), 2, Karius, Inc.,
5, Stryker, 2; M. Smith: None.
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Using Circulating Soluble Serum Mediator Profiles to Understand the
Mechanisms Driving Disease Flare and Drug-free Remission in
Rheumatoid Arthritis
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Glasgow, Glasgow, United Kingdom, 4University of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow,
United Kingdom, 5Rheumatology Research Group, Institute for Inflammation and Ageing, NIHR Birmingham Biomedical
Research Center and Clinical Research Facility, University of Birmingham, Birmingham, United Kingdom, 6Kennedy
Institute of Rheumatology, University of Oxford, Oxford, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Etiology and Pathogenesis I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Little is known of the factors that trigger disease relapses/flares in patients with rheumatoid arthritis
(RA). The underpinning mechanisms have been difficult to study because of the unpredictable nature of flare. The BIOlogical
Factors that Limit sustAined Remission in rhEumatoid arthritis (BIO-FLARE) study1 is an experimental medicine study of
‘synchronised’ RA flares. This is achieved by stopping treatment in RA patients in clinical remission receiving conventional
synthetic (cs)DMARDs. Subsequently, approximately 50% flare within 6 months, the remainder maintaining drug-free remis-
sion (DFR). In the current analysis we have measured circulating proteins in sequential blood samples following treatment
cessation.

Methods: Individuals with RA receiving methotrexate, sulfasalazine and hydroxychloroquine, singly or in combinations, in
clinician-defined remission with a DAS28-CRP < 2.4 were recruited into BIO-FLARE. Treatment was stopped and partici-
pants monitored over 24 weeks, and serum stored at 0, 2, 5, 8, 12 and 24 weeks. Flare was defined as DAS28-CRP

Table 1: BIO-FLARE cohort clinical characteristics. Values are stated as median (range) for continuous variables, and n (%) for binary variables. §
Mann-Whitney test for continuous variables, and Chi-square for binary variables. * p < 0.05, ** p < 0.01, **** p < 0.0001.
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≥3.2 at any study visit, or DAS28-CRP ≥2.4 on two occasions within a 14-day period. Soluble serum mediators were
detected by the NULISAseq™ Inflammation Panel 250 (Alamar Biosciences)2. Following data normalisation and quality con-
trol, differential expression analysis was performed using the NULISAseqR package. An unadjusted significance threshold
(p< 0.05) was used in the baseline analysis for discovery purposes, whereas a false discovery rate (FDR) adjusted p value
< 0.05 was deemed significant in the longitudinal data.

Figure 1: RA patients who flare following DMARD withdrawal have a unique soluble mediator profile at baseline. Serum was analysed using the
NULISAseq™ Inflammation Panel 250 and the NULISAseqR package. Upregulated mediators in the flare group are highlighted in red, whereas
downregulated mediators are highlighted in blue as compared to DFR. For discovery purposes an unadjusted significance threshold (p<0.05)
was used.

Figure 2: RA patients who flare following DMARD withdrawal have a distinct longitudinal change in soluble mediators towards the point of flare.
Serum was analysed using the NULISAseq™ Inflammation Panel 250 and the NULISAseqR package. Differential changes in mediator abundance
across time in the DFR group (A) and flare group (B) using a linear mixed effect model with co-variates – fixed effect of time and random effect of
participant ID. Mediators highlighted in red show a significant change in time with a FDR adjusted p value < 0.05.
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Results: At baseline, participants who subsequently flared and those whomaintained DFR were well matched clinically, with
the exception of RF/ACPA titres (Table 1). In contrast, NULISAseq analysis revealed differences in a number of inflammatory
mediators, such as CXCL13 and soluble PD-1 (PDCD1), and immunoregulatory molecules, such as soluble CD83 and
CTLA-4, all of which were elevated in the flare group at baseline (Figure 1). When assessing changes in soluble mediators
across time from the point of DMARDwithdrawal, few changes were detected in the DFR group (Figure 2A), whereas a num-
ber of inflammatory mediators, such as CXCL9, CXCL10, granzyme B and IL-6, increased in the flare group (Figure 2B).

Conclusion: Even prior to DMARD cessation, individuals who subsequently flare following csDMARD withdrawal display a
unique soluble proteome, indicative of immune activation and regulation. Other mediators increase towards the point of flare,
providing potential insights into flare physiology. Our ultimate goal is to develop biomarkers that will facilitate targeted treat-
ment withdrawal in patients in remission, and to generate knowledge that may aid relapse prevention by appropriately tar-
geted therapeutics.

References
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2. Feng W et al. Nat Commun. 2023
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Background/Purpose: In RA, poor treatment response has been linked to a fibroid synovial tissue phenotype, char-
acterized by lack of immune cell infiltration and an expansion of synovial fibroblasts. Recent transcriptomic analysis
of synovial tissue from treatment non-responders reveals strong enrichment of a fibrogenic extracellular matrix (ECM) gene
signature. Here, we leveraged spatial transcriptomics and in vitro studies to spatially map the treatment non-responder sig-
nature in RA synovium and identify key drivers of fibrogenic signaling.
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Methods: Synovial FFPE tissue sections (4 RA) were subject to the Xenium in situ workflow. Samples were probed
with a custom panel of 50 genes designed to identify the treatment non-responder fibrogenic signature. Trichrome
and immunofluorescent staining was performed on additional RA synovial samples. For in vitro experiments, synovial
fibroblasts were stimulated with plate-bound Notch ligand DLL4 or co-cultured with endothelial cells (HUVECs). Fibro-
blasts were subsequently lysed for qPCR or western blot. Media from cultured cells were collected for analysis of ECM
production by ELISA.

Results: Through transcriptomic analysis of synovial biopsies of treatment naïve RA patients classified by TNFi response
status1, we identified a fibrogenic signature that was strongly enriched in TNFi non-responders. Interestingly, the fibrogenic
signature enriched in non-responders mapped to a novel POSTN+ sublining fibroblast subset, recently described in the

Figure 1: Spatial mapping of fibrogenic niches in rheumatoid arthritis. (A) Differential gene expression analysis of treatment naïve synovial biopsies
classified by TNFi response. Genes enriched in non-responders are highlighted. (B) Non-responder signature score applied to fibroblast cell states
as defined by the AMP RA single-cell atlas. (C) Spatial mapping of fibroblasts defined as high and low expressors of the fibrogenic non-responder
signature. (D) Post-Xenium H&E of RA synovium annotated as ECM high and low corresponding to the density of pink staining. (E) Visualization of
fibrogenic transcript density localization. (F-H) Trichrome and Collagen Type I staining of an additional RA synovial section
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single-cell RA atlas2. The non-responder signatures are found in the perivascular niches in RA, and given the localization of
the signature, we hypothesized that Notch signaling was linked to fibrogenic activation. In organoid co-cultures of fibroblasts
and HUVECs, we observed an expansion of an ECM expressing fibroblast population that was absent with inhibition of
Notch signaling3. DLL4 stimulation of fibroblasts in vitro induced significant TGFβ isoform expression, driving autocrine
POSTN production that was diminished by TGFβRII silencing. In co-culture, TGFβRII was downregulated by endothelial-
derived Notch in a time-dependent manner, leading to fibroblast tolerization and stabilization of ECM production. Analysis
of RA synovium revealed evidence of exuberant fibrogenic activation (pSMAD2/3 and POSTN) in regions with diminishing
Notch activation compared to regions with sustained Notch activity. Disruption of endothelial—fibroblast crosstalk with
DLL4 blockade in co-cultures led to further induction of fibrogenic ECM production via re-sensitization of fibroblasts
to TGFβ.

Conclusion: Here, we defined and spatially mapped a fibrogenic fibroblast cell state associated with treatment resistance.
We found that Notch signaling controls fibrogenic activation by modulating both TGFβ isoform and receptor expression.
Loss of sustained Notch signaling drives a treatment non-response fibrogenic program. Targeting Notch signaling presents
an alternate therapeutic axis for treatment refractory patients.

Figure 2: Notch signaling controls fibroblast TGFβ expression and responsiveness. (A) Merged UMAP representing single-cells from organoid cul-
tures across three different conditions. DAPT (10 uM) was used to inhibit Notch signaling. (B) Expression of COL1A1 visualized in UMAP space.
(C) Violin plot representing fibrogenic signature score across the three conditions. (D) qPCR of fibroblasts stimulated with or without Notch ligand
DLL4 for 72 hours. (E) Fibroblasts were treated with NTC or TGFBR2 siRNA at t = 0. Supernatant was collected during a 24-hour window between
day 5 and day 6 of stimulation and assayed for POSTN concentration. (F) Fibroblasts and HUVECs were cultured at a 1:1 ratio, fixed and stained
for TGFβRII at various timepoints for analysis by flow. MFI of fibroblast TGFBR2 expression is reported as a function of time. (G) Fibroblasts and
endothelial cells were co-cultured at a 1:1 ratio with collection of replacement of media every 24 hours. The media was subsequently assayed
for POSTN concentration and plotted as a function of time.
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1. Wang, J. et al. Arthritis Rheumatol. 2022. doi: 10.1002/art.42295
2. Zhang, F et al. Nature. 2023. doi: 10.1038/s41586-023-06708-y
3. Wei, K et al. Nature. 2020. doi: 10.1038/s41586-020-2222-z

Disclosure: K. Bhamidipati: None; C. Gao: None; K. Anufrieva: None; S. Kazerounian: None; R. Madhu: None;
M. Tran: None; V. Khedgikar: None; S. Presti: None; A. Jonsson: Pfizer, 6; i. Korsunsky: Mestag Therapeutics
LTD, 2; K. Wei: 10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2.

Abstract Number: 1664

Identification of Spatial Determinants of Treatment Response in
Rheumatoid Arthritis Synovia

ilya Korsunsky1, RoopaMadhu2, Kevin Wei3, Kartik Bhamidipati1, Miles Tran1, Sonia Presti1, Anna Helena Jonsson4, Ellen
Gravallese5, Michael Brenner6, Soumya Raychaudhuri1, Jennifer Seifert7, Costantino Pitzalis8, Fan Zhang9, Larry
Moreland10, V. Michael Holers10, Michael Clayman11, Myles Lewis12, Ce Gao1, Michael J Zuscik13 and Accelerating
Medicines Partnership Autoimmune and Immune-Mediated Disease14, 1Brigham and Women’s Hospital, Boston, MA,
2Brigham and Women’s Hospital, Brookline, MA, 3Brigham and Women’s Hospital at Harvard Medical School, Boston,
MA, 4University of Colorado School of Medicine, Aurora, CO, 5Brigham and Women’s Hospital, Harvard Medical School,
Chestnut Hill, MA, 6Brigham and Women’s Hospital, Harvard Medical School, Newton, MA, 7University of Colorado and

Figure 3: Loss of sustained Notch signaling induces fibrogenic activation. (A) IF staining of RA synovium for NOTCH3, pSMAD3 and POSTN. Rep-
resentative regions showing areas with high Notch activation corresponding to low fibrogenic signaling and conversely low Notch activation cor-
responding to high fibrogenic signaling. (B) Fibroblasts and HUVECs were cultured 1:1 for 72 hours and then treated with an antibody blocking
DLL4 (Enoticumab, Regeneron) at a concentration of 25 ug/mL to disrupt endothelial-fibroblast Notch crosstalk. Media was collected and
replaced every 24 hours and was assayed for POSTN concentration. (C) Schematic representing the polarization of fibroblasts from a NOTCH3+
to a myofibroblast-like state upon disruption of endothelial-derived Notch signaling.
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Oklahoma Medical Research Foundation, Aurora, CO, 8QMUL, Bromley Kent, United Kingdom, 9University of Colorado,
Aurora, CO, 10University of Colorado, Denver, CO, 11University of Colorado School of Medicine, Burlington, MA, 12Queen
Mary University of London, London, United Kingdom, 13Department of Orthopedic Surgery, University of Colorado
School of Medicine, Aurora, CO, 14Multiple Institutions, Oklahoma City

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Etiology and Pathogenesis I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease characterized by immune infiltration of the
synovial tissue, resulting in joint damage. In RA, synovia exhibit distinct cellular compositions (CTAP) (1) and variable
responses to biologics. We hypothesize that RA synovia comprises distinct cellular niches, and these niches underlie syno-
vial tissue heterogeneity and drive differential treatment response. To this end, we applied spatial transcriptomics to build a
spatial atlas of RA synovia

Methods: Spatial transcriptomic profiling

We profiled RA synovial tissue samples (n=10) using CosMx to 1) define synovial cell states and 2) identify cellular regions.
Next, we validated novel cellular regions identified in this dataset using Xenium on a separate RA cohort (n=7)

Cell segmentation and niche annotation

We developed a segmentation pipeline to group transcripts into cells and classified each cell into cell types, followed by a
label transfer method to define fine-grained cell states. We used a graph-diffusion-based method to identify transcriptionally
similar neighborhoods.

Spatial architecture of inflamed synovium (a) Cells projected in UMAP space, colored by their major cell type. (b) Heatmap of gene log fold-changes
for each of the major cell types. The top 3marker genes for each cluster are annotated on the x-axis. (c) Cells in tissue space in active RA synovium.
() Regions in space: Tissue in a FOV colored by its region type. FOV: Field of view
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Results: Cellular niches in RA synovia. By applying spatial transcriptomic analysis followed by cellular niche analysis, we
identified five spatially distinct regions: (a) lining enriched in lining fibroblasts and MERTK+ HBEGF+ fibroblasts,
(b) sublining (sublining fibroblasts and myeloid cells), (c) vascular regions (endothelial and mural cells), (d) plasma cell-rich
regions (plasma cells and fibroblasts), and (e) lymphoid aggregates (Fig. 1c-e).

Identification of CCL19+ mural cells. Analysis of the perivascular niches revealed 3 distinct mural cell types: vascular smooth
muscle cells (VSMC), pericytes, and CCL19-expressing CCL19+ mural cells (Fig. 2a). We mapped these cells in situ and
identified CCL19+ mural cells are expanded near immune-infiltrated sections of synovial endothelia (Fig 2c). Colocalization
analysis revealed that CCL19+ mural cells are spatially associated with T peripheral helper (Tph) cells, age-associated B cells
(ABCs), and LAMP3+ DCs (Fig. 2d).

Cellular niches associated with treatment response. We defined two types of sublining niches: leukocyte-rich and leukocyte-
poor. Leuko-rich niches are enriched in inflammatory DC3s, MERTK+ SELENOP+ macrophages, DDK3+ fibroblasts,
NOTCH3+ fibroblasts, and CD74-hi fibroblasts, while leuko-poor subregions are enriched in CXCL12+ SFRP1+ and
POSTN+ fibroblasts, and inflammatory IL1B+ FCN1+ macrophages (Fig. 3). In an independent clinical dataset of bulk
RNA-seq from the R4RA trial, we found the gene signatures for leukocyte-rich enriched populations consistently overex-
pressed in synovial samples from responders (vs non-responders), both before and after treatment and for both Rituximab
or Tocilizumab (Fig. 4 and5).

Conclusion:We established the first spatial atlas of RA synovia at a single-cell resolution. Identifying cellular niches enriched
in responders and non-responders to biologics will improve our understanding of cellular and molecular pathways driving
treatment outcomes in RA.

CCL19+ mural cells are enriched near immune infiltrated veins(a) Subtypes of vascular regions highlighted in a FOV (b) Cells belonging to the vas-
cular regions in the FOV shown in (a) colored by their endothelial cell state identity. (c) Cells belonging to the vascular regions in the FOV are shown
in (a) colored by their mural cell state identity, and T and B cells are labeled as lymphocytes. (d) Colocalization z-scores of each mural cell state with
colocalizing cells.
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Cell types enriched in Leuko-rich niche are significantly enriched in responders (A) (a) Fraction of myeloid cell states in leuko-poor vs lueko-rich sub-
lining. (b) Fraction of fibroblast cell states in leuko-poor vs lueko-rich sublining. Only cell states that are significantly different between the two types
of sublining are highlighted. (B) Gene expression in responsders vs non-responders. Volcano plot of differential expression genes (responders vs
non-responders) for Rituximab and Tocilizumab at two time points for two different drugs. (C) Normalized enrichment scores (NES) of the tran-
scriptional profile of cell states in non-responders. (a) NES for cell state transcriptional profiles in patients treated with Rituximab at week
0. (b) NES for cell state transcriptional profiles in patients treated with Tocilizumab at week 0. (c) NES for cell state transcriptional profiles in patients
treated with Rituximab at week 16. (d) NES for cell state transcriptional profiles in patients treated with Tocilizumab at week 16.
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Disclosure: i. Korsunsky: Mestag Therapeutics LTD, 2; R. Madhu: None; K. Wei: 10X Genomics, 5, Gilead sciences,
2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2;K. Bhamidipati: None;M. Tran: None; S. Presti: None; A. Jonsson: Pfi-
zer, 6; E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine, 11, Intellia Therapeutics,
11, New England Journal of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5; M. Brenner:
GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Moderna, 2; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus,
2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2; J. Seifert: None; C. Pitzalis: AbbVie/Abbott, 2, 5, 6, AnaptysBio, 2, 5,
Exagen, 2, Janssen, 2, 5, 6, Kinikska, 2, Novartis, 2, 5, Pfizer, 5, Sanofi, 2, 5, 6; F. Zhang: None; L. Moreland: None;
V. Holers: None; M. Clayman: None; M. Lewis: None; C. Gao: None; M. Zuscik: None; A. Autoimmune and
Immune-Mediated Disease: None.

Abstract Number: 1665

Multicenter Randomized Controlled Trial of Physical Therapy (PT) or
Sham PT in Persons with Knee Pain, Meniscal Tear, and Osteoarthritic
Imaging Changes

Jeffrey Katz1, Jamie Collins2, Leslie Bisson3, Faith Selzer4, Morgan Jones2, Heidi Yang2, James Irrgang5, Clare Safran-
Norton2, Kurt Spindler6 and Elena Losina2, 1Brigham and Women’s Hospital, Brookline, MA, 2Brigham and Women’s
Hospital, Boston, MA, 3University at Buffalo, Buffalo, NY, 4Brigham andWomen’s Hospital, Amesbury, MA, 5University of
Pittsburgh, Pittsburgh, PA, 6Cleveland Clinic, Clev, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Orthopedics, Low Back Pain, & Rehabilitation
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The syndrome of knee pain and meniscal tear (MT) is prevalent and disabling. The TeMPO trial
(Treatment of Meniscal Problems in Osteoarthritis (OA)) compares the efficacy of in-clinic PT (true PT and sham) with a home
exercise program in persons with symptomatic meniscal tear and OA.

Methods: TeMPO is a 4-center RCT of 4 strategies: 1) Home exercises (HomeEx) focused on strengthening and stretching;
2) Home exercises + SMS messaging 3x per week to motivate adherence (HomeEx+SMS); 3) Home exercise, SMS, + PT
focused on strengthening, manual therapy, and neuromuscular function (True PT)); and 4) Home exercise, SMS + sham PT
consisting of ultrasound with energy turned off and light massage distant from the knee joint (Sham PT)). The sham and true
PT regimens were delivered in 14 sessions over 12 weeks. The primary outcome was change in KOOS Pain between base-
line and 3-months, assessed in a linear regression model adjusting for site, baseline Kellgren-Lawrence (KL) grade, and
baseline KOOS Pain. A secondary outcome was treatment failure at 3 months, defined as failing to improve by 8 points in
KOOS Pain, or receiving an intraarticular injection, or surgery. We assessed Pain Scores across baseline, 3, 6, and
12 months in a repeated measures model that adjusted for site and baseline KL.

Results: At baseline the 879 randomized subjects had mean age 59.2 (SD 7.8), mean BMI 29.3 (SD 6.5), 57% female, and
33% KL 3. We obtained outcome data on 87% of subjects at 3 months and 83% at 12 months. Baseline KOOS Pain score
(0-100 with 100 worst) was 46.1 (SD 15.5). The mean (SD) improvement in KOOS Pain at 3 months was 18.6 (SD 16.9)
points in the whole cohort with no clinically important or statistically significant differences between any of the arms
(Table1 and Figure 1). All subjects improved from baseline to 3 months by a mean of �15% on strength in the quadriceps,
hamstring, and gluteus medius muscles with no differences across groups. 30-36% of subjects experienced treatment fail-
ure (36% with HomeEx, 32% with HomeEx+SMS, 30% with Sham PT and 35% with True PT; p=0.58). The repeated
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measures analysis (Figure 2) showed that at 12 months the True PT and Sham PT groups reported greater improvement in
pain (by �5 KOOS points, 30% of a SD) than the groups that were not randomized to see a physical therapist, with no clin-
ically important or statistically significant differences between the True PT and Sham PT groups.
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Conclusion: At 3 months all treatment groups experienced clinically relevant improvement in pain and muscle strength with
no clinically important or statistically significant differences in pain relief between any of the treatment arms. Electronic
reminders to comply with the home exercise program did not provide discernable benefit. By12 months, subjects random-
ized to see a physical therapist reported greater improvement in pain scores (by 5 points) than those that did not see a ther-
apist, with identical improvement in the sham PT and real PT groups. These findings point to delayed and sustained benefit
from seeing a physical therapist and suggest the active ingredient in the PT programmay have been interaction with the ther-
apist rather than manual therapy or supervision of strengthening exercises.

Disclosure: J. Katz: None; J. Collins: Boston Imaging Core Lab LLC, 2; L. Bisson: None; F. Selzer: None;M. Jones:
Grunenthal, 1, Journal of Bone and Joint Surgery, 12, Online learning editor; H. Yang: None; J. Irrgang: None;
C. Safran-Norton: None; K. Spindler: Oberd, 9; E. Losina: None.

Abstract Number: 1666

Preliminary Effects of a Fully-Remote Online Physical Activity Program
Following Knee Replacement

Scott Jamieson1, Jessica Unick2, Kailyn Horn1, Halle Prine1, Chih-Hsiang Yang1 and Christine Pellegrini1, 1University of
South Carolina, Columbia, SC, 2Brown Alpert Medical School at Brown University, Providence, RI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Orthopedics, Low Back Pain, & Rehabilitation
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: After knee replacement (KR), most adults fail to meet recommended levels of physical activity. Vir-
tual options to promote physical activity in clinical populations have been explored; however, less is known about the prom-
ise of virtual programs for adults with KR. Therefore, this study conducted entirely remotely, examined the effects of a
12-week fully automated online physical activity program (Energize!) on ActiGraph-assessed physical activity and patient-
reported outcomes in adults with KR.

Methods: Physically inactive adults (self-reporting < 60 min/week of exercise) with KR ≥1 year ago were recruited nation-
wide from ResearchMatch.org and were randomized to either start the Energize! program immediately or after 12 weeks
(waitlist control). Energize! consists of weekly, behavioral-based video lessons and a website to plan and track weekly activ-
ity and receive automated feedback tailored to their weekly goals. Incremental moderate to vigorous intensity physical activ-
ity (MVPA) goals progressed from 75 min/week to 200 min/week. Weekly MVPA (≥2020 counts/min) and steps/day were
assessed at baseline and 12 weeks with a waist-worn ActiGraph GT9x Link accelerometer for 7 days. Patient-reported out-
comes including PROMIS physical function, pain interference, cognitive function, and pain intensity were also assessed at
baseline and 12 weeks. Intent-to-treat (ITT) analysis using repeated measures ANOVA assessed changes and differences
between groups in physical activity and self-reported outcomes at 12-weeks.

Results: Fifty participants representing 23 US States were recruited and randomized (80% female, 92% white, 68.0 ±
6.8 years, BMI 32.4 ± 6.6 kg/m2, 6.1 ± 5.1 years since KR surgery). Retention at 12 weeks was higher in the Control group
(95.6%) than Energize! (70.2%, p=0.02). No adverse events were related to participation in the study. Weekly adherence
among completers (n=19) to the Energize! online program was 93.4% for video lessons, 87.6% planning of physical activity,
and 89.9% for logging physical activity. ITT analyses revealed a significant time (p< 0.05) and group by time interaction (p<
0.01) for MVPA (Figure 1) and steps/day. The change in physical activity from baseline to 12 weeks was significantly greater
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in Energize! (MVPA: 47.0 ± 68.5 min/week; steps: 813.1 ± 1165.1 steps/day) versus the Control group (MVPA: -5.3 ±
23.5 min/week; steps: -87.0 ± 1078.5 steps/day). There were no differences across time or between groups for pain inter-
ference, pain intensity, physical function, or cognitive function (Table 1).

Conclusion: A fully automated online program was effective at increasing physical activity levels in adults with KR at
12 weeks. Future studies should examine the long-term effects of this online program to examine maintenance of physical
activity levels and potential improvements in patient-reported outcomes. Additionally, strategies to maintain engagement
and retention in fully remote programs should be explored.

Disclosure: S. Jamieson: None; J. Unick: None; K. Horn: None; H. Prine: None; C. Yang: None; C. Pellegrini: None.

Abstract Number: 1667

Correlates of Physical Activity (PA) in Persons Undergoing Total Knee
Arthroplasty (TKA): Does Pain Matter?

Elena Losina1, Jamie Collins1, Clare Safran-Norton1, Mike Paskewicz1, Faith Selzer2, Sonia Pavlesen3, Kelly Frier1, Jon
Dhani1, Darya Lee1, Ella Macdonald3, Alexa Streicher3, Linda Ehrlich-Jones4, Neil Segal5, Christine Pellegrini6, Elizabeth
Wellsandt7, Rowland Chang8 and Jeffrey Katz1, and KArAT Team, 1Brigham andWomen’s Hospital, Boston, MA, 2Brigham
and Women’s Hospital, Amesbury, MA, 3University of Buffalo, Buffalo, NY, 4Shirley Ryan Ability Lab, Chicago, IL,
5University of Kansas, Kansas City, KS, 6University of South Carolina, Columbia, SC, 7University of Nebraska Medical
Center, Omaha, NE, 8Northwestern University Division of Rheumatology, Chicago, IL

Table 1: Changes in Physical Activity and Patient-Reported Outcomes Within Groups Across Timepoints

Figure 1: Changes in MVPA across time between the Energize! and Control groups
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Orthopedics, Low Back Pain, & Rehabilitation
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Low PA in persons with symptomatic knee osteoarthritis (OA) has often been attributed to pain.
Evolving data suggest that TKA recipients do not increase PA after TKA despite satisfaction with pain relief in 72-86% of
recipients. We sought to determine demographic, clinical, psychological, and physical performance characteristics that cor-
relate with PA in TKA recipients.

Methods: We analyzed data from persons with OA scheduled for TKA undergoing eligibility assessment for the 4-center
Knee Arthroplasty Activity Trial (KArAT). KArAT is designed to establish the efficacy of a behavioral intervention to increase
walking-based PA post TKA. The baseline assessment includes body mass index (BMI), knee injury and osteoarthritis out-
come score (KOOS) pain, Tampa Kinesiophobia Score ( >37 indicates fear of movement), quadriceps strength, and
40-meter timed walk. We defined very low muscle strength as two standard deviations (SD) below age/sex-stratified popu-
lation norms. We defined low walking speed as < 20th percentile of age/sex-stratified population norms. We assessed the
average daily step count and weekly moderate to vigorous physical activity (MVPA) using Actigraph. To reduce the impact
of outliers, we restricted the sample to include those within 95% of step count distribution. We used generalized linear mod-
els to determine independent correlates of average daily step count and weekly MVPA considering demographic, clinical,
psychological, and physical performance characteristics.

Results: The sample of 330 individuals had a mean age 65.8 (SD 8.0) years, KOOS pain 49.2 (SD 16.2), and BMI 31.3
(SD 6.1) kg/m2. On average, study participants walked 4,095 steps/day (SD 2163). The median time in MVPA was
54 min/week (IQR 24—117), 25% of the sample met criteria as slow walkers, and 35% had kinesiophobia. One third
(31%) of the sample had quadricep strength < -2 SD of population norms. Independent correlates of step count included
age, sex, BMI, slow walking speed, very low quadricep strength, and kinesiophobia (Figure). Pearson correlation between
average daily step count (weekly MVPA) and KOOS pain was r=-0.03 (-0.04). Age and sex exhibited the strongest associa-
tion with average step count: those >75 years walked a mean of 2501 steps/day compared to 4372 steps/day in those < 65;
men walked about 700 steps (1/3 SD) more than women. Those with BMI >30 kg/m2 walked >1SD fewer steps compared
to those with BMI< 25kg/m2 (2345 vs. 4950 steps/day). Slow walkers averaged 3263 steps/day; those with kinesiophobia
3224. Persons with very low quadricep strength averaged 2983 steps/day. Factors associated with lower MVPA time
included older age, higher BMI, female sex, very low quadriceps strength, and slow walking speed.

Mean Step Count by BMI, Age, Sex, Quadriceps Strength, Fear of Movement, and Slow Walking Speed
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Conclusion: In persons scheduled for TKA, age, BMI, quadricep strength, and walking speed correlated with objectively
measured PA, while pain did not. Our findings reinforce the idea that pain relief afforded by TKA alone is unlikely to lead to
improved PA. Motivational interventions focused on improving strength, reducing kinesiophobia and excess weight, and
reinforcing the benefits of PA may contribute to improvements in PA uptake post TKA.

Disclosure: E. Losina: None; J. Collins: Boston Imaging Core Lab LLC, 2; C. Safran-Norton: None; M. Paskewicz:
None; F. Selzer: None; S. Pavlesen: None; K. Frier: None; J. Dhani: None; D. Lee: None; E. Macdonald: None;
A. Streicher: None; L. Ehrlich-Jones: None; N. Segal: Arthrex, 1, Pacira Biosciences, 2, 5, 6, Trice Medical, 6;
C. Pellegrini: None; E. Wellsandt: None; R. Chang: None; J. Katz: None.
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Association of Wearable-Sensor Derived Gait Measures with Widespread
Pain over 2 Years: A Machine Learning Analysis in the Multicenter
Osteoarthritis Study

Kathryn Bacon1, David Felson2, S. Reza Jafarzadeh3, Jeffrey Hausdorff4, Eran Gazi5, Neil Segal6, Cora Lewis7, Michael
Nevitt8 and Deepak Kumar2, 1Boston University, Webster, NH, 2Boston University, Boston, MA, 3Boston University
Chobanian & Avedisian School of Medicine, Boston, MA, 4Tel Aviv University, Tel Aviv, Israel, Tel Aviv, Israel, 5Tel Aviv
Sourasky Medical Center, Tel Aviv, Israel, 6University of Kansas, Kansas City, KS, 7University of Alabama at Birmingham,
Birmingham, AL, 8University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Orthopedics, Low Back Pain, & Rehabilitation
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Gait patterns can put stress on the back and weight bearing joints and can even affect upper
extremity joints. Walking involves muscle activation and motion across lower extremity, spine, and upper extremity joints.
Hence, gait alterations could be related to pain throughout the body. Our objective was to determine whether gait alterations
are related to the risk of incident widespread pain (WSP) over 2 years in the Multicenter Osteoarthritis Study (MOST).

Methods: At the 12 year MOST visit (analytic baseline), gait was assessed using inertial sensors (OPAL, APDM, Portland,
OR) during a 20-meter walk test at a self-selected speed. At baseline and 2 years later (Year 14 visit), participants reported
joints with pain, aching, or stiffness on most of the past 30 days. WSP was considered present if there was pain above and
below the waist, right and left sides, and axially. Using data from participants free fromWSP at baseline, we used an ensem-
ble machine learning technique (“super learner”) with 8 algorithms to optimally discriminate between persons with and with-
out incident WSP at 2 years. Predictors in the super learner included gait measures, x-ray OA status for each knee, age, sex,
BMI, depressive symptoms (CES-D), site, and race (see Table 1 notes). Data were randomly split into 70% training and 30%
testing sets. These data splits, i.e., model training and testing steps, were repeated 100 times. We used a variable impor-
tance statistic to identify the 10 variables that, across 100 iterations, most frequently contributed to the prediction of incident
WSP at 2 years. To quantify the effect of the 10 influential variables selected by the super learner on risk of incident WSP, we
used parametric g-computation to estimate marginal risk differences.

Results: Of the 1437 participants (mean age 63.0[SD: 10.1] years; 56% female) who did not have WSP at baseline, 16.8%
developed incident WSP at 2 years. Influential predictors associated with greater risk of incident WSP identified by the super
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Table 1. Risk differences (G-computation) for outcome incident WSP over 2 years using influential variables from ML process

Figure 1. Risk differences (G-computation) for outcome incident WSP over 2 years using influential variables from ML process
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learner (median AUC=0.59) were greater depressive symptoms, greater gait variability (i.e., lower amplitude of dominant fre-
quency, greater stride time covariance) and lower gait asymmetry (Table 1, Figure 1).

Conclusion: We observed that a more variable gait pattern at baseline was related to increased risk of WSP 2 years later.
Greater gait variability during standardized walking may reflect an underlying deterioration of neuromotor control of gait
and could influence WSP via altered muscle activity and loading across several joints. Gait asymmetry was low in our cohort
and hence the clinical relevance of lower gait asymmetry and increased risk of WSP is questionable. Our findings provide
novel evidence of a relationship between gait and WSP suggesting that the influence of gait alterations may extend beyond
lower extremity joints.

Disclosure: K. Bacon: None; D. Felson: None; S. Jafarzadeh: None; J. Hausdorff: None; E. Gazi: None; N. Segal:
Arthrex, 1, Pacira Biosciences, 2, 5, 6, Trice Medical, 6; C. Lewis: None; M. Nevitt: None; D. Kumar: Eli Lilly,
5, Pfizer, 5.
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Will Investigators Enroll? A Vignette Study to Gauge Investigator
Equipoise in a Trial of Surgery vs. Nonoperative Therapy in Subjects with
Meniscal Tear and Persistent Pain Following Physical Therapy

Jeffrey Katz1, Faith Selzer2, Katharine Fox3, Jon Dhani3, Kyna Long3, Andrea Carland4, Tiffany Thavison4, Leslie Bisson4,
Morgan Jones3, Katherine Krupa3 and Nomi Weiss-laxer5, 1Brigham and Women’s Hospital, Brookline, MA, 2Brigham
andWomen’s Hospital, Amesbury, MA, 3Brigham andWomen’s Hospital, Boston, MA, 4University at Buffalo, Buffalo, NY,
5U, Buffalo, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Orthopedics, Low Back Pain, & Rehabilitation
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Clinician investigators may be unwilling to enroll all eligible subjects into randomized controlled trials
(RCTs) because they feel certain subjects would benefit more from one treatment than the other. Lack of equipoise can slow
trial enrollment and bias the sample. We are planning an RCT of arthroscopic partial meniscectomy (APM) vs. enhanced
nonoperative therapy (Nonop+) for persons with meniscal tear (MT) and knee osteoarthritis (OA) who remain symptomatic
after a course of physical therapy. We conducted a mixed methods study to assess equipoise among enrolling clinicians.

Methods:We developed 29 vignettes of hypothetical patients, all of whommet the eligibility criteria for the trial. We randomly
varied 11 vignette features including age, sex, body mass index, symptom type and duration, walking distance, radiographic
OA severity, and type of tear. 15 clinicians (orthopedists and physician assistants) participated and used an online polling
system to express their willingness to enroll each case as: “Yes, randomize,” “No, advise surgery,” or “No, advise Nonop
+.” We conducted a moderated discussion over Zoom following polling, which was recorded and transcribed. The quanti-
tative analysis assessed the number of cases each clinician was willing to enroll and identified clinical features associated
with the likelihood of enrollment. To identify factors independently associated with clinicians’ decision to enroll, we per-
formed multivariate logistic regression, accounting for clustering by clinician. We also performed a thematic analysis of the
discussion among clinicians.

3403

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The 15 clinicians rated 427 vignettes and were willing to enroll 71% (range 24-100%). Among cases clinicians were
unwilling to enroll, they favored surgery in 17% and the Nonop+ treatment in 12%. Three clinicians were willing to enroll <
50% of cases. Clinicians were willing to enroll 39% of vignettes with bucket handle tears, as compared with 77% with other
tear types (Table). Clinicians were less willing to enroll cases who could not walk >200 yards, who had KL 3 radiographs, and
who did not have joint line tenderness (Table). In multivariable logistic regression analyses, bucket handle tear (adjusted OR
(aOR) 0.12, 95% CI 0.04, 0.37) and KL3 radiographs (aOR 0.54, 95% CI 0.36, 0.82) were independently associated with
unwillingness to randomize at p< 0.01. The qualitative analysis affirmed that clinicians were less inclined to randomize sub-
jects with severe osteoarthritis or marked functional limitation because they favored conservative care, while they were less
inclined to randomize subjects with bucket handle tears because they favored surgery.

Conclusion: This vignette-based methodology can be used to project the proportion of eligible subjects that clinicians are
likely to enroll in an RCT. The method can also identify clinicians who should be engaged in discussions about equipoise
or excluded from the study (e.g. our 3 clinicians willing to randomize < 50% of cases). Finally, it can identify potential modi-
fications in exclusion criteria (e.g., exclude bucket handle tears) that would increase the proportion of eligible subjects
randomized.

Disclosure: J. Katz: None; F. Selzer: None; K. Fox: None; J. Dhani: None; K. Long: None; A. Carland: None;
T. Thavison: None; L. Bisson: None; M. Jones: Grunenthal, 1, Journal of Bone and Joint Surgery, 12, Online learning
editor; K. Krupa: None; N. Weiss-laxer: None.
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Background/Purpose: The 6-Minute Walk Test (6MWT) is a measure commonly used by clinicians to assess functional
capacity and rehabilitation progress. While predictors of 6MWT performance have been identified in many populations, clini-
cians lack an understanding of factors that predict 6MWT performance in adults with arthritis. This study examined the pre-
dictors of 6MWT performance in adults with degenerative and inflammatory types of arthritis.

Methods: This is a secondary analysis from a randomized physical activity intervention examining a telephone-delivered ver-
sion of the Walk with Ease program in adults with arthritis. Before randomization, participants completed the 6MWT to assess
the distance (feet) someone can walk in 6 minutes. Participants also wore an ActiGraph accelerometer around their waist for
7 days to assess moderate–vigorous physical activity (MVPA). Weekly MVPA was log-transformed to conform with normal dis-
tribution of data. Stepwise linear regression was used to analyze the predictors of 6MWT performance in the whole sample as
well as those with only degenerative arthritis (e.g., osteoarthritis), inflammatory arthritis (e.g., rheumatoid arthritis, fibromyalgia,
lupus, gout, psoriatic arthritis, or Sjogren’s Disease), and those with a combination of both types of arthritis.

Results: Adults (n=254, age=64±9.3 years, female=91.3%, BMI=34.2±7.5 kg/m2, African American = 60%, 6MWT=1,301
±298ft) with a diagnosis of degenerative arthritis (n=111), inflammatory arthritis (n=94), or a combination of both (n=49) were
included in these analyses (Table 1). Higher MVPA, lower BMI, less pain, and lower age were significant predictors of better

Table 1. Sample Demographics

Table 2. Predictors of 6MWT Performance Among Those with Arthritis: Degenerative and Inflammatory Arthritis
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6MWT performance in the entire sample of adults with arthritis (F(4, 247)=57.19, R2=0.481, p< 0.001), those with degener-
ative arthritis (F(4,106)=31.13, R2=0.540, p< 0.001), and those with inflammatory arthritis (F(4,87)=18.78, R2=0.463, p<
0.001). Among those with both degenerative and inflammatory arthritis, higher stiffness and lower fatigue were also included
as significant predictors in the model (F(5, 43)=12.32, R2=0.589, p< 0.001) (Table 2).

Conclusion: Higher MVPA and lower BMI, age, and pain levels significantly predict better 6MWT performance in adults with
arthritis. Interestingly, higher stiffness and lower fatigue also contributed to better 6MWT performance among those with
both types of arthritis, but more research is needed to better understand these relationships. Clinicians can use this informa-
tion to better develop an effective and tailored plan of care to improve functional capacity in this population, particularly
among those with both degenerative and inflammatory arthritis. Further, given this sample’s low function compared to adults
their age without arthritis, more research is needed to establish 6MWT normative values for adults with arthritis.

Disclosure: K. Horn: None; S. Jamieson: None; K. Devivo: None; S. Wilcox: None; Y. Kim: None; C. Yang: None;
C. Pellegrini: None.
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1Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark, 2DANBIO and Copenhagen Center for
Arthritis Research (COPECARE), Center for Rheumatology and Spine Diseases, Centre of Head and Orthopedics,
Rigshospitalet and University of Copenhagen, Copenhagen, Denmark, Glostrup, Denmark, 3Department of
Dermatology and Allergy, Copenhagen University Hospital - Herlev and Gentofte, Gentofte, Denmark, 4Patient Partner,
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Rigshospitalet Glostrup and University of Copenhagen, Virum, Denmark
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Background/Purpose: In routine care, Danish patients with psoriatic arthritis (PsA) are monitored in DANBIO, a nationwide
clinical registry1. Patients enter patient-reported outcomes (PROs) online before consultations in the outpatient clinic. Previ-
ously, the PRO measures (PROMs) and physicians’monitoring have focused on joint inflammation. Since March 2022, new
PROMs on selected non-musculoskeletal (non-MSK) manifestations were implemented in DANBIO.

This study aimed to validate the non-MSK PROMs for current dactylitis, current skin and nail psoriasis, and uveitis (since last
visit) in patients with PsA.

Methods: Cross-sectional study in the rheumatologic outpatient clinic aiming to include 300 patients based on a pre-study
power calculation. The patients answered the PROMs with “yes”/”no”/”do not know” and also assessed the extent of pso-
riasis and number of dactylitis-affected digits (dactylitis count). The patients’ PRO entries were compared to the physician’s
assessments, the latter being the gold standard. An interim analysis after recruitment of 134 patients showed that 20% of
patients incorrectly reported having dactylitis. Therefore, for subsequent patients, we added a photo of dactylitis to the
PROM (PROMs and photo shown in Table 1). From patient number 201 onwards, the physician was blinded to the patients’
responses to investigate confirmation bias.
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Sensitivity, specificity, positive (PPV), and negative predictive values (NPV) were calculated. The level of agreement between
the physician’s and patients’ dactylitis count was explored by Bland-Altman plot.

Results:We included the planned 300 patients (51% female, mean age=54.0 years (range: 17 to 87 years, SD=14.6)). Cur-
rent disease-modifying anti-rheumatic drug treatment was: conventional synthetic 43.0%, biologic (mono/combination)
43.3%, and none 13.7%.

Overall, the physician’s assessment showed that 41 patients had current dactylitis, 164 psoriasis (91.4% mild (< 3 palms),
8% moderate (3-10 palms), 0.6% severe ( >10 palms)), 163 had nail psoriasis, and 3 patients had had uveitis. Validation
results are shown in Table 2. For patients without the non-MSK manifestation, agreement between patient and physician
was high (high specificities). The agreement for dactylitis improved markedly after implementing a dactylitis photo. The
results before and after the blinding of the physician were similar.

The patient-reported dactylitis count averaged 0.7 units higher than the physician’s assessment (Figure 1). The level of
agreement on the presence and extent of psoriasis was 90.1% (data not shown).

Conclusion: We showed that the new PROMs of non-MSK manifestations are valid, and our findings support that patient
self-reporting is reliable for monitoring key clinical features of PsA. These findings have implications for successful implemen-
tation of the ACR and EULAR recommendations for PsA, stressing the importance of monitoring non-MSK manifestations in
routine care.2,3
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Background/Purpose: Telemedicine (TM) has been integral to rheumatology care since the Covid-19 pandemic; evidence
suggests high acceptance, satisfaction, and feasibility. However, due to the complexity of SLE outcomes, physicians have
raised concerns about the accuracy of TM-derived disease activity (DA) measures. This study aims to evaluate the accuracy
of SLE virtual DA measures and whether physician assessments of SLE DA obtained during TM are comparable to those
obtained during face-to-face (F2F) visits.

Methods: This is an observational, longitudinal study of SLE patients from 4 academic lupus centers serving diverse popu-
lations supported by a grant from the US Department of Defense. Each study participant was evaluated at a baseline and
follow-up visit) as dictated by usual care. Virtual physical exam guidelines were established and relied on physician-directed
self-examination. At each visit, participants are evaluated by the same provider via a videoconference-based TM and then a
F2F encounter. SLE DA measures are completed after the TM and the F2F encounter and the degree of agreement is ana-
lyzed using the Bland-Altman method. Tandem provider and patient feedback tools for encounters probe satisfaction, com-
fort, and problematic evaluation. A planned interim analysis was conducted after the enrollment of the first 50 participants.

Results: 163 racially and ethnically diverse participants were enrolled, 130 completed the follow-up visit. The baseline char-
acteristics are summarized in Table 1, 87% women, mean age 41.4 ± 13. The enrollment covers a wide range of DA levels
(20% inactive, 68% mild/moderate, 12% severe). The differences between DA measures for the visits are summarized in
Table 2, TM tended to slightly underestimate DA. Intraclass correlation coefficients (ICC) showed high correlation between
TM and F2F at V1 (0.86- 1) and at V2 (0.92 – 1). There were 29 SLEDAI discrepancies (pleurisy -1, arthritis-9, mucosal
ulcers-4, rash-8, alopecia-4, vasculitis-3) and 34 BILAG discrepancies (constitutional-7, mucocutaneous-12,
musculoskeletal-13, cardiorespiratory-1, ophthalmologic-1). The Bland Altman plots of TM-F2F differences and scatter
plots are shown in Figure 1. Paired T test showed significant differences in CLASI activity scores between TM and F2F visits
for V2. Physicians reported high levels of satisfaction (highly satisfied or satisfied) for 88.5% of total TM visits. Following the
F2F encounter, the evaluators confirmed that they considered their virtual encounter assessments to be accurate for
95.5% of visits.

Table 1. Demographic and clinical characteristics of study population for Final Analysis (N=163):
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Conclusion: This data shows high correlations between virtual and F2F DA measures. Mucocutaneous and arthritis
domains had the most differences. The current study evaluating TM-derived outcomemeasures in SLE provides quantitative
and qualitative data on the comparability between virtual and F2F DA measures. This data supports an increase in the use of
TM in both lupus clinical care and research. All changes in DA- flares observed in a TM encounter should trigger a F2F eval-
uation as TM visits can sometimes overestimate disease activity.

Table 2. Analysis of (TM-F2F) differences

Figure 1. Bland Altman Plots
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GSK), 2, Janssen, 2; M. Mackay: AbbVie/Abbott, 2, Immunovant, 2, Synthekine, 2, Takeda, 2.

Abstract Number: 1673

Assessing the Feasibility of a Mediterranean-Style Diet for Patients with
Rheumatoid Arthritis in a Racially and Culturally Diverse Population
Across the United States

Chelsea Thompson1, iazsmin Ventura1, Cuoghi Edens2, Tamiko Katsumoto3 and Sowmya Popuri4, 1Section of
Rheumatology, University of Chicago, Chicago, IL, 2Section of Pediatric Rheumatology, Section of Rheumatology,
University of Chicago, Chicago, IL, 3Division of Immunology and Rheumatology, Stanford University Medical Center, Palo
Alto, CA, 4Section of Internal Medicine, Loyola Medicine MacNeal, Maywood, IL
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Mediterranean Diet Adherence Scores (MeDAS) vs Participant Demographics
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Background/Purpose: In 2023, the American College of Rheumatology published a conditional recommendation for
patients living with Rheumatoid Arthritis to follow a “Mediterranean style” diet. However, patient perceptions and potential
barriers to implementation of this dietary pattern remain uncharacterized. In this descriptive study, we assessed the adher-
ence and barriers to adoption of the Mediterranean Diet in a racially, culturally, and economically diverse population living
with Rheumatoid Arthritis in the United States.

Methods: An online survey was created with questions to assess baseline Mediterranean Diet Adherence Scores (MeDAS),
current dietary patterns and preferences, and potential barriers to adoption of the Mediterranean Diet. The study was adver-
tised in Rheumatology clinics across the United States as well as relevant social media accounts from partner patient advo-
cacy organizations including the Arthritis Foundation and The Global Healthy Living Foundation.

Results: A total of 1,385 respondents with Rheumatoid Arthritis (RA) from across the United States completed the survey.
Participants were primarily female (91%), from all regions of the country, and had education and income levels matching
the broader US population. Most participants (56%) scored “low” on the MeDAS questionnaire. Approximately 20% of
our respondents met screening criteria for food insecurity, and this was significantly associated with low MeDAS. Living in
Southern and Midwestern US regions, lower education levels, lower income levels and African American race were signifi-
cantly associated with lower baseline MeDAS. Self-described vegans and vegetarians had the highest MeDAS, with 27%

Mediterranean Diet Adherence Scores (MeDAS) vs Self-Described Diet, Source of Diet Information, Preferences for Components of the Mediterra-
nean Diet, and Food Insecurity
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scoring in the “high” adherence category. Spending less than 60 minutes on meal preparation daily was significantly asso-
ciated with lower MeDAS. Up to 30% of respondents reported a major food aversion to one or more components of the
Mediterranean Diet, with beans (30%) and whole grains (30%) representing the most disliked food categories. Although
84% of respondents were open to trying a Mediterranean style diet as a complementary treatment for their RA, only 27%
of respondents reported hearing information about diet and RA from their Rheumatology provider. Those who received
information about nutrition from their Rheumatology provider did not have a significantly higher MeDAS. However, those
seeking and receiving information about diet and RA from patient advocacy organizations did have significantly higher
MeDAS compared to those unfamiliar with these patient facing groups.

Conclusion: Although Americans living with RA from diverse backgrounds are open to additional education regarding a
“Mediterranean style” diet, most do not follow this evidence-backed dietary pattern. Food insecurity and food aversions to
components of the Mediterranean Diet represent major barriers to implementation. Additionally, most participants did not
receive information about a Mediterranean style diet from their rheumatology provider and were not aware of the Mediterra-
nean style diet as a complementary treatment for RA.

Disclosure: C. Thompson: None; i. Ventura: None; C. Edens: None; T. Katsumoto: Beyond Meat, 5, Sanofi, 5;
S. Popuri: None.

Abstract Number: 1674

Variability in Pain and Depression Measures Between Adolescent
Patients with Rheumatic Disease and Caregivers

Sarah Baluta1, Homaira Rahimi2, Michelle Swanger-Gagne3, Susan Yussman3 and Christina Schutt3, 1University of
Rochester Medical Center, Syracuse, NY, 2University of Rochester, Rochester, NY, 3University of Rochester Medical
Center, Rochester, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Patient Outcomes, Preferences, & Attitudes I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The Patient Reported Outcome Measures Information System (PROMIS) has been validated for
pediatric rheumatology conditions in several domains including, physical ability, mental health, and social interactions1.
Studies in non-rheumatic diseases show there are discrepancies between how patients and their caregivers respond to
PROMIS which can lead to delay in proper diagnosis and medical care2. We therefore hypothesize that there will be signifi-
cant differences in all PROMIS domains between adolescent patients with rheumatic diseases and their caregivers.

Methods: This single-center prospective cohort study approved by the University of Rochester IRB (00008536) was conducted
between August-December 2023. Established adolescent patients (ages 13-17 years old) with rheumatic diseases and care-
givers were eligible for the study. Patient and caregiver pairs were asked to answer four separate PROMIS domains: anxiety,
depressive symptoms, mobility, and pain interference. A T-score > 50 in the pain-interference, depressive symptoms, and anx-
iety domains is considered an abnormal score. A T-score < 40 for the mobility domain is considered an abnormal score.

Results: A total of 39-adolescent and caregiver pairs were enrolled in the study. 71% of the cohort were females, and 55%
of the cohort had a known diagnosis of juvenile idiopathic arthritis (Table 1). Adolescents had more T-scores > 50 compared
than their caregivers on the depressive symptoms domain, and had lower T-scores than their caregivers on the pain
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interference domain (Table 2). There was a statistically significant difference between caregivers and adolescent patients on
the depressive symptoms (p value 0.0116) and pain interference (p value 0.0014) domains (Figure 1). There was no differ-
ence between scores in the anxiety and mobility domains.

Conclusion: Through the use of PROMIS domains, we show for the first time that adolescent patients with rheumatic dis-
eases are more likely to underreport symptoms of depression to their caregivers, and caregivers overreport symptoms of
pain. Surprisingly, not all domains showed variation as anxiety and mobility domains showed agreement between patients
and caregivers. These findings suggest that there may be a disconnect between caregivers and adolescents in recognizing
signs of disease related symptoms and mental health in children with rheumatic conditions. Future research on a larger scale
is needed to further assess these differences.
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Disclosure: S. Baluta: None; H. Rahimi: None; M. Swanger-Gagne: None; S. Yussman: None; C. Schutt: None.
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Extended Validation of the IgG4-Related Disease Symptom Severity
Index (SSI)

Isha Jha1, Grace McMahon1, Guy Katz1, Shruthi Srivatsan1, Caleb Bolden1, Ana Fernandes1, Cory Perugino1, John Stone2

and Zachary Wallace3, 1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Harvard
Medical School, Concord, MA, 3Massachusetts General Hospital, Newton, MA
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Background/Purpose: The Symptom Severity Index (SSI) is a patient-reported outcome measure (PROM) developed for
IgG4-related disease (IgG4-RD). The SSI assesses symptoms of IgG4-RD and the distress they cause. It queries patients
on symptoms due to active disease as well as those that might be a result of organ damage. The face, content, and con-
struct validity were previously established. However, remaining aspects of validation remained incomplete. Here, we report
test-retest reliability of the SSI, responsiveness to treatment, and construct validity with damage.

Methods: The SSI assesses 24 symptoms across 9 categories which correspond with clinical manifestation. Participants
report symptoms experienced in the prior 30 days; only symptoms associated with IgG4-RD organ involvement known to
be present in the participant are counted. For each symptom, a symptom distress score is calculated by multiplying symp-
tom frequency (range “Never” [0 points] to “Every Day” [3 points]) by associated distress (range “None” [0 points] to “Very
Much” [4 points]). Each symptom distress score is summed to determine a total SSI score (range: 0 to 288). We adminis-
tered the SSI to consecutive patients who fulfilled the ACR/EULAR Classification Criteria in a single center. To assess test-

Figure 1. Differences in T-Scores between Patients and Caregivers for each Domain. * indicates P-Value < 0.5 and ** indicates P-Value < 0.01
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retest reliability, we administered the SSI twice to participants within 7 days and assessed the Pearson correlation. We
assessed responsiveness to treatment of the total SSI score in participants who completed the SSI prior to and following
treatment initiation during a time when response to treatment was expected using a paired t test. Construct validity with
damage was assessed by measuring the correlation between the SSI total score and the number of sites with damage from
IgG4-RD.

Results: The demographics of participants whose data contributed to each step of this validation exercise are reported in
Table 1. 24 patients completed the SSI twice (mean [SD] days between surveys 3.1 [1.4]). The mean (SD) total SSI score
on the first and second assessments were 12 (17.4) and 15.5 (20.6), respectively. We found strong test-retest reliability with
a correlation coefficient of 0.98 (Figure 1, p< 0.001). 13 patients completed the SSI prior to and after treatment (mean
(SD) days between surveys 205 [64]); 9 received B cell depletion and 4 received prednisone. The mean total SSI score
decreased from 27.2 (30.1) to 11.1 (11.2) (difference 16.1 [95%CI 0.75 to 31.41] p=0.04) before and after treatment,

Table 1: Demographics of Patients with IgG4-Related Disease Participating in Symptoms Severity Index Validation
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respectively. 36 patients completed the SSI and had an assessment of damage at the time of SSI; of these, the median num-
ber of sites of damage was 2 (IQR 1, 2.75). The SSI total score correlated with the number of sites of damage by IgG4-RD
(Figure 2, correlation coefficient of 0.21 [p=0.04]).

Conclusion: The IgG4-RD SSI is a disease-specific PROM with strong validity. We demonstrate that in addition to face,
content, and construct validity with quality of life and disease activity, the SSI has good test-retest reliability, responsiveness
to treatment, and construct validity with damage. The SSI is currently in use as part of an ongoing randomized controlled trial
in IgG4-RD.

Disclosure: I. Jha: None; G. McMahon: None; G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi,
5, Zenas, 5; S. Srivatsan: None; C. Bolden: None; A. Fernandes: None; C. Perugino: Amgen Inc., 2, 12, MITIGATE
Committee Member; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi,
2, Zenas, 2; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.
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Changing Patients’ Mindsets About Non-Severe Side Effects of
Methotrexate: A Randomized Controlled Trial

Rachael Yielder1, Kari Leibowitz2, Alia Crum2, Paul Manley3, Nicola Dalbeth1 and Keith Petrie4, 1University of Auckland,
Auckland, New Zealand, 2Stanford University, Palo Alto, CA, 3TeWhatu Ora Health New Zealand, Auckland, New Zealand,
4The University of Auckland, Auckland, New Zealand
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Background/Purpose: Although methotrexate (MTX) is a first-line treatment for inflammatory rheumatic diseases, side
effects can lead to poor adherence and persistence. A novel intervention involves targeting mindsets about non-severe
medication side effects, re-framing them as encouraging signs from the body that medication is working. The objective of
this randomized controlled trial (RCT) was to assess whether a brief symptom-mindset intervention can improve side effect
experience and adherence in patients starting MTX.

Methods: People with inflammatory rheumatic diseases starting MTX were recruited into a single-blind RCT. Participants
were randomized (1:1) to a mindset intervention group or standard information control group. Both groups were shown a
video about MTX distinguishing between severe and non-severe symptoms. The mindset intervention video (7:15min)
framed non-severe symptoms as positive signs of MTX’s activity. The standard information video (5:00min) matched clinic
messaging, framing non-severe symptoms as side effects. Participants were blinded to the study hypothesis. The primary
endpoint was symptom experiences at 4-weeks. Symptom mindset and burden were assessed when symptoms were
reported, and perceived MTX effectiveness was assessed when no symptoms were reported. Adherence was also
assessed after 4 weeks, along with motivation to use MTX compared to baseline. Continuation of MTX was assessed after
12 weeks. Chi-square tests of independence were conducted on categorical outcomes. Independent samples t-tests and
mixed-model ANOVA were used to test single- and repeated-measure continuous outcomes, respectively.

Results: All 47 participants randomized to the intervention (n=24) or control group (n=23) completed the study. Most partic-
ipants were female (74%) with a mean [SD] age of 53.6 [15.7]. Rheumatoid arthritis was the most common diagnosis (42%).
Study outcomes are shown in Table 1. Amongst the 26 participants who experienced symptoms after a MTX dose, the inter-
vention group had greater endorsement of the mindset that these symptoms were positive signals and experienced them as
less burdensome than the control group (mean difference on a 0-10 Likert scale -2�70 (95% CI -4�50 to -0�90), P=.005).
Amongst participants who did not experience symptoms, there was no difference in perceived effectiveness of MTX. The
intervention group reported better adherence compared to the control group after 4-weeks. Both groups had higher moti-
vation to take MTX after seeing the videos, with greater motivation in the intervention group at 4-weeks. After 12-weeks,
the intervention group had a better MTX continuation rate than the control group.

Conclusion: In patients starting MTX, a mindset intervention that re-frames the role of non-severe side effects is a promising
approach for improving symptom experience and early-stage medication persistence.

Disclosure: R. Yielder: None;K. Leibowitz: None; A. Crum: None; P. Manley: None;N. Dalbeth: Arthrosi, 2, AstraZe-
neca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation,
2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi,
2, Unlocked Labs, 2; K. Petrie: None.
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Abstract Number: 1677

Safety and Efficacy of FNS007, a Non-T Cell Receptor Contacting Peptide,
for Patients with Active Rheumatoid Arthritis: A Randomized, Double-
blind, Placebo-controlled, Proof-of-concept Trial

Ru Li1, Xing Sun1, Suping Niu2, Xiaolin Sun1, Guimin Zheng3, Meilu Liu3, Jiyang Lv4, Gengmin Zhou4, Gang Yuan5, Yujin
Ye5, Shuang Wang5, Pingfei Fang6, Qi Tang6, Jin Kang6, Xiaoyue Li7, Chao Sun7, Song Zhang7, Yongjun Mei7, Jian Wang7,
He Su7, Lijing Huang8, Chenhui Li8, Chao Liu8, Fengxiao Zhang3, Qingwen Wang4, Niansheng Yang5, Fen Li6, Linjie Chen7,
Yi Fang2 and Zhanguo Li9, 1Department of Rheumatology and Immunology, Peking University People’s Hospital, Beijing,
China, 2Clinical Trial Institution, Peking University People’s Hospital, Beijing, China, 3Department of Rheumatology and
Immunology, Hebei General Hospital, Shijiazhuang, Hebei, China (People’s Republic), 4Department of Rheumatism and
Immunology, Peking University Shenzhen Hospital, Shenzhen, Guangdong, China (People’s Republic), 5Department of
Rheumatology, First Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China (People’s Republic),
6Department of Rheumatology and Immunology, the Second Xiangya Hospital of Central South University, Changsha,
Hunan, China (People’s Republic), 7Department of Rheumatology, The First Affiliated Hospital of Bengbu Medical
College, Bengbu, China, 8Hebei Fitness Biotechnology Limited Company, Shijiazhuang, Hebei, China (People’s Republic),
9Peking univeristy people’s hospital, Beijing, China
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Session Title: Abstracts: RA – Treatments: New Approaches
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Long-term drug-free remission is an unmet need for the management of rheumatoid arthritis (RA),
which might be achieved by restoring antigen-specific immune tolerance. Autoantigenic peptide therapy targeted to
antigen-induced T cell activation has been proven to offer a potential approach to re-establish immune balance in
RA. Here, we conducted a first-in-human phase 1b dose escalation trial of FNS007, a non-T cell receptor (TCR) contacting
peptide derived from Collagen II, to determine its safety and efficacy in RA patients.

Methods: This multicenter, randomized, double-blind, placebo-controlled study of FNS007 enrolled patients 18-70 years of
age with active RA who had an inadequate response to csDMARDs (methotrexate or leflunomide). Thirty eligible patients
were assigned to each of three cohorts defined by the dose level of FNS007 (20, 40, and 60 mg, respectively). For each
cohort, patients were randomized to the FNS007 or placebo group (8:2), receiving intravenous administration twice a week
for a total of 8 treatments, followed by a 4-week (20 and 40mg groups) and a 12-week (60 mg group) follow-up. The primary
endpoint was the safety and tolerability of FNS007. The secondary endpoints included American College of Rheumatology
(ACR) responses, Health Assessment Questionnaire disability index (HAQ-DI), and disease activity score-28 joints (DAS28).

Figure 1. Effects of FNS007 on the patients with rheumatoid arthritis. (A) The rates of ACR20 responses during 8 weeks increased dose-
dependently. (B) The ACR response rates in 60mg group sustained for 12 weeks after drug discontinuation.
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Results: The study showed that FNS007 was tolerated with no serious adverse events (SAEs). No differences were found in
the rates of treatment-emergent adverse events (TEAEs) with FNS007 compared to placebo.

At week 4, FNS007 indicated a dose-dependent improvement, with ACR20 response rates of 25.0%, 37.5%, and 50.0%
for the 20, 40, and 60 mg groups, respectively, compared to 16.7% for the placebo group. The proportion of patients
achieving ACR50 were 12.5%, 25.0%, and 12.5% for FNS007 at 20, 40, and 60 mg, respectively, while no patients in the
placebo group achieved this response. The changes of TGF-β increased in the 20, 40, and 60 mg groups (1.3±2.1, 0.1
±6.7, and 4.5±12.7 ng/ml, respectively) and decreased in the placebo group (-1.54±2.0 ng/ml). The changes of the relative
number of CD45RA+CD62L− Teff in CD4+ T cells showed a decrease (-1.03%±0.13%, and -3.29%±0.55%) for the
40, 60 mg groups, compared to the placebo group (0.53%±1.19%).

At week 8, ACR50 response rates increased to 25.0%, 25.0%, and 37.5% for the 20, 40, and 60 mg groups, respectively,
but still 0% in the placebo group, after discontinuing FNS007 for 4 weeks. Patients who met the remission status
(DAS28-ESR ≤ 2.6) were 0%, 37.5%, and 50.0% for the 20, 40, and 60 mg groups, respectively, compared to 0% in the pla-
cebo group. A downward trend in HAQ-DI was shown in the FNS007 groups at weeks 4 and 8.

Patients in the FNS007 60 mg group were followed up for 12 weeks after drug discontinuation at week 4. The results
showed that ACR20 and ACR50 responses were 62.5% and 50%, respectively, showing an increased improvement during
the 12 weeks of follow up.

Conclusion: This study demonstrated that FNS007 was tolerated and effective in a dose-dependent manner. It indicated
that FNS007 might eliminate Teff cells and increase TGF-β to induce immune tolerance. The results support a future phase
2 clinical trial.

Disclosure: R. Li: None;X. Sun: None; S. Niu: None;X. Sun: None;G. Zheng: None;M. Liu: None; J. Lv: None;G. Zhou:
None;G. Yuan: None; Y. Ye: None; S. Wang: None; P. Fang: None;Q. Tang: None; J. Kang: None; X. Li: None;C. Sun:
None; S. Zhang: None; Y. Mei: None; J. Wang: None; H. Su: None; L. Huang: Hebei Fitness Biotechnology Limited
Company, 3;C. Li: Hebei Fitness Biotechnology Limited Company, 3;C. Liu: Hebei Fitness Biotechnology Limited Com-
pany, 4; F. Zhang: None; Q. Wang: None; N. Yang: None; F. Li: None; L. Chen: None; Y. Fang: None; Z. Li: None.

Abstract Number: 1678

Efficacy, Safety, Pharmacokinetics of Anti-CD40 Antibody Abiprubart in
Patients with Rheumatoid Arthritis: A Phase 2, Randomized, Placebo-
Controlled 12-week-treatment Proof-of-Concept Study

Eric Jenkins1, Ingrid Louw2, Attila Balog3, Elsa van Duuren4, diane Horowitz5, Janusz Jaworski6, Alan Kivitz7, Ilona
Kemplerne Ujfalussy8, Joe Pirrello1, Eben Tessari1, Sheldon Wang1 and John F Paolini1, and KPL-404-C211 Investigators,
1Kiniksa Pharmaceuticals, Lexington, MA, 2Panorama Medical Centre, Cape Town, South Africa, 3Albert Szent-Györgyi
Medical School, University of Szeged, Szeged, Hungary, 4The Sefako Makgatho Health Science University, Pretoria,
South Africa, 5Feinstein Institute for Medical Research, New York, NY, 6Reumatika-Centrum Reumatologii, Warszawa,
Poland, 7Altoona Center for Clinical Research, Duncansville, PA, 8Medical Centre, Hungarian Defense Forces, D�ozsa
György út 112, Budapest, Hungary
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Background/Purpose: Rheumatoid arthritis (RA) patients (pts) with inadequate response or intolerance to current biologic/
targeted synthetic disease-modifying anti-rheumatic drugs (b/tsDMARDs) have limited options. Abiprubart, a humanized
IgG4 monoclonal antibody with a stabilized/functionally-silent Fc, binds CD40 and inhibits CD40/CD154 costimulation with-
out lymphocyte depletion. Abiprubart was well-tolerated and showed sustained target engagement and T-cell dependent
antibody response suppression in phase 1. These data and abiprubart’s high-concentration liquid formulation support
investigation of chronic subcutaneous (SC) administration in autoimmune diseases.

Methods: This phase 2, randomized, double-blind, placebo (PBO)-controlled study enrolled [adult] pts with moderate-
to-severe active RA with inadequate response or intolerance to ≥1 bDMARD or Janus kinase inhibitor. Participants were ran-
domized in sequential cohorts to 12-week (wk) treatment [Fig 1]. Cohorts 1 & 2 measured safety and PK. Primary efficacy end-
point in Cohorts 3 & 4 was change from baseline (BL) in Disease Activity Score of 28 Joints using C-Reactive Protein
(DAS28-CRP) at Wk 12. Change from BL at Wk 12 in Rheumatoid Factor (RF) was assessed. Efficacy comparisons used an
analysis of covariance model comparing abiprubart groups vs PBO; BL value and randomization stratification as covariates.

Results: In Cohorts 1 & 2 (n=16) and Cohorts 3 & 4 (n=129) demographics and BL disease activity were balanced. Abiprubart
was well tolerated in Cohorts 1 & 2, enabling Cohort 3. In Cohort 3, the least-squares (LS) mean change [95% confidence inter-
val] from BL in DAS28-CRP at Wk 12 in the 5 mg/kg SC qwk group (-2.17 [-2.60, -1.74], n=27) compared to PBO (-1.61
[-2.04, -1.17], n=26) was statistically significant (-0.57, p=0.0470). In the 5 mg/kg SC q2wk group, the improvement in LS
mean change from BL in DAS28-CRP at Wk 12 (-1.96 [-2.40, -1.52], n=25) vs PBO (-1.61 [-2.04, -1.17], n=26) did not reach
statistical significance (-0.36, p=0.2124) [Fig 2A]. In Cohort 4, LS mean change from BL in DAS28-CRP at Wk 12 was -1.87
[-2.54, -1.21] for abiprubart (400 mg SC q4wk; n=31) vs -1.30 [-1.98, -0.62] in PBO (n=20) (-0.58, p=0.109). Efficacy curves
continued to separate until Wk 16 despite treatment cessation at Wk 12. Abiprubart significantly reduced RF (pharmacody-
namic marker of CD40 target engagement) by >40% [Fig 2B]. During follow-up, RF levels returned to BL inversely to dose fre-
quency. In a pooled (Cohorts 3 & 4) post-hoc analysis, LSmean change from BL in DAS28-CRP atWk 12 for abiprubart (-2.04
[-2.34, -1.74], n=83) vs combined PBO (-1.52 [-1.88, -1.16], n=46) recipients was statistically significant (-0.52, nominal
p=0.010). TEAEs were similar across groups, without dose relatedness; all mild or moderate in severity.

Conclusion: Abiprubart was well-tolerated in pts with b/tsDMARD-refractory RA, and reductions in DAS28-CRP at Wk
12 for all abiprubart groups were greater than PBO, with statistical significance in the 5mg/kg SC qwk dose group and
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pooled analysis. Abiprubart may provide benefit in autoimmune diseases involving CD40/CD154 costimulation. A phase 2B
study [Fig 3] in Sjögren’s Disease is planned.

Disclosure: E. Jenkins: Kiniksa Pharmaceuticals, 3, 11; I. Louw: AbbVie, 2, 6, Jansson, 2, 6, Lilly, 2, 6, Pfizer, 2, 6;
A. Balog: None; E. van Duuren: Abbvie, 2, 6, Adcock-Ingram, 6, Aspen, 2, 6, Boehringer-Ingelheim, 2, Janssen, 2, 6, Lilly,
6, Mundi-Pharma, 6, Pfizer, 2, 6, Roche, 6; d. Horowitz: Kiniksa Pharmaceuticals, 5, Pfizer, 5, Set Point Medical, 5;
J. Jaworski: None; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific
ExpertGenzyme,Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11,Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly,
6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda, 2, UCB,
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2, 6, XBiotech, 2; I. Kemplerne Ujfalussy: Novartis, 12, Instructor; J. Pirrello: Kiniksa Pharmaceuticals, 3, 11; E. Tessari:
Kiniksa Pharmaceuticals, 3, 11; S. Wang: Kiniksa Pharmaceuticals, 3, 11; J. Paolini: Kiniksa Pharmaceuticals, 3, 11.

Abstract Number: 1679

Differential Pharmacodynamic Changes of Circulated Immune Subsets
After Treatment with Abatacept or Adalimumab in Patients with ACPA+
Early RA in the AMPLIFIED Study

Nathanial Eddy1, Jane Buckner2, Paul Emery3, Michael Weinblatt4, Vivian Bykerk5, Andrew Cope6, Gerd Burmester7,
Yoshiya Tanaka8, Gustavo Citera9, Peter Nash10, Quentin Dornic11, Peter Schafer12, Sheila Kelly13, Michael Maldonado11

and Jinqi Liu11, 1Bristol Myers Squibb, Princeton, 2Benaroya Research Institute, Seattle, WA, 3University of Leeds, Leeds,
United Kingdom, 4Brigham and Women’s Hospital/ Harvard Medical School, Waban, MA, 5Hospital For Special Surgery,
New York, NY, 6King’s College London, London, United Kingdom, 7Department of Rheumatology and Clinical
Immunology, Charité – Universitätsmedizin Berlin, Berlin, Germany, 8Department of Internal Medicine, University of
Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 9Instituto de Rehabilitaci�on Psicofísica, Buenos
Aires, Argentina, 10Griffith University, Brisbane, Australia, 11Bristol Myers Squibb, Princeton, NJ, 12Bristol Myers Squibb,
BELLE MEAD, NJ, 13Bristol Myers Squibb, Doylestown, PA
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Background/Purpose: Despite considerable advances in pharmacologic approaches to RA management, a better under-
standing of the underlying immunopathology is still needed.1,2 A dysregulated immune system is the basic feature of RA,
reflected by the complex interplay of elevated autoreactive CD4+ T cells, pathogenic B cells, and macrophages with inflam-
matory cytokines, chemokines, and autoantibodies.3 Abatacept (ABA) and adalimumab (ADA), both effective therapies,
have distinct mechanisms of action, and likely have different effects on immune homeostasis that could inform selection of
suitable treatment (tx) options for patients with RA. We investigated the differential impact of these 2 agents on relevant
immune cells in patients with ACPA+ early RA (NCT04909801).

Methods: This phase 3, randomized, single-blind study evaluated the clinical efficacy of ABA vs ADA in patients with early RA
who had inadequate response to MTX, dual seropositivity for ACPA and RF, and shared epitope HLA class II risk alleles.4 Flow
cytometry analysis was conducted on samples collected from patients at different timepoints (baseline, week 12, and week 24)
to investigate immune subsets in peripheral blood, including T cells, B cells, NK cells, and monocytes. Raw unadjusted means
and associated 95% CIs were plotted. Wilcoxon rank-sum test was used to test statistical significance and generate P values.

Results: A total of 338 patients were randomized (n = 169 per arm). Baseline characteristics were balanced between tx
arms. Efficacy at 24 weeks was comparable in both tx arms. Decreases in CCP2 and RF titers were more notable in the
ABA arm. From baseline to weeks 12 and 24, ABA tx resulted in a greater increase in naive CD4+ and CD8+ cells, naive B
cells, and Th2 cells, while ADA tx increased Th1, Th17, and Th17.1 cells. Compared with ABA, ADA tx led to greater
increase in B-cell subsets, including total B cells, non-class switched and class-switched memory B cells, double-negative
B cells, and plasmablasts (Fig 1). Among tx responders, defined by ACR50, ACR70, DAS28 (CRP) < 2.6, and Simplified
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Disease Activity Index remission, an increase in class-switched memory B cells and plasmablasts was seen in patients who
received ADA vs ABA tx (Fig 2). In comparison to ABA, an increase in Th1 and Th17 cells was seen among ADA responders.
Differential impact on other immune subsets is currently under investigation.

Conclusion: This analysis of immune cell subsets in patients with ACPA+ early RA reveals different patterns in immune sys-
tem modulation between ABA and ADA txs, despite overall similar efficacy outcomes. While ABA tx promoted increased
levels of naive T and B cells, ADA responders demonstrated higher levels of Th1, Th17, and B cells, including switched
memory B cells and plasmablasts. This is the first study to investigate the modulating effects of ABA vs ADA tx on B cells.
Further investigation is warranted to understand the clinical significance of these findings.

References:

1. Radu AF, et al. Cells 2021;10:2857.
2. Di Matteo A, et al. Lancet 2023;402:2019–2033.
3. Jang S, et al. Int J Mol Sci 2022;23:905.
4. Emery P, et al. Presented at EULAR 2024; June 12−15, 2024. Oral OP0007.

Medical writing: Sameen Yousaf, PhD (Caudex), funded by Bristol Myers Squibb.

Disclosure: N. Eddy: Bristol Myers Squibb, 3; J. Buckner: Aro Biotherapeutics, 2, BridgBio, 2, Bristol-Myers
Squibb(BMS), 2, Gentibio, 2, 4, 12, Stockholder and Consultant agreements and payments are made with BRI, not
Jane Buckner., Helmsley Foundation, 5, Moderna, 2, Omeros, 11; P. Emery: AbbVie, 1, 12, Clinical trials, Activa,
1, AstraZeneca, 1, Boehringer Ingelheim, 1, Bristol Myers Squibb, 1, 12, Clinical trials, Galapagos, 1, Gilead, 1, Immuno-
vant, 1, Janssen, 1, Lilly, 1, 12, Clinical trials, Novartis, 1, 1, 12, Clinical trials, 12, Clinical trials, Pfizer, 12, Clinical trials,
Samsung, 12, Clinical trials;M.Weinblatt: Abbive, 5, Abbvie, 2, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol Myers Squibb,
2, 5, Canfite, 11, Glaxo Smith Kline, 2, Inmedix, 11, Janssen, 5, Johnson & Johnson, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Pro-
metheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2; V. Bykerk: BMS, 5, Pfizer, 1;
A. Cope: AbbVie, 6, Bristol-Myers Squibb, 2, 5, 6, GSK/Galvini, 12, Data monitoring committee, Janssen, 2, 5, UCB,
2, 5; G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Galapagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2; Y. Tanaka: Abb-
Vie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai,
6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6; G. Citera: AbbVie, 6, Bristol Myers Squibb, 1, 5, 6, Janssen,
1, 6, Pfizer, 6, Raffo, 6, Roche, 5, 6; P. Nash: Amgen, 1, 5, 6, Janssen, 1, 5, 6, Lilly, 1, 6, Novartis, 1, 5, 6, Pfizer, 1, 5,
UCB, 1, 5; Q. Dornic: Bristol Myers Squibb, 3; P. Schafer: Bristol Myers Squibb, 3, 8; S. Kelly: Bristol Myers Squibb,
3; M. Maldonado: Bristol Myers Squibb, 3; J. Liu: Bristol Myers Squibb, 3, 8.
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Background/Purpose: The number of non-inferiority/equivalence randomized clinical trials (NI/EQ-RCTs) in the rheumatoid
arthritis (RA) field has recently increased for various reasons. These designs require special considerations and carry the risk
of misinterpretation, particularly when they are poorly reported. We conducted a systematic review to assess the reporting
quality of RA-related NI/EQ-RCTs over the last decade. We also assessed the reporting quality according to publication
period, funding source, and whether the trial was biosimilar-related or not. To the best of our knowledge, this is the first sys-
tematic investigation of this kind in the field of rheumatology.

Methods: On May 4, 2024, we searched three databases: (1) Embase, (2) MEDLINE, and (3) the Cochrane Library. Com-
plete published reports of RCTs in RA from 2014 forward that describe the NI/EQ hypothesis involving the primary outcome
were included. We excluded phase I/II trials. The reporting quality data form was obtained from key items based on the Con-
solidated Standards of Reporting Trials statement 2010 extension to NI/EQ-RCTs. We used descriptive statistics to present
overall data on reporting quality together with a narrative presentation. To make comparisons, we used the chi-square test
and the Fisher exact test, recognizing significance when P < 0.05. This systematic review was prospectively registered in
PROSPERO (ID: CRD42024540964) and was not funded by conflicting parties.

Results:Of 67 studies, 61% and 39%were NI-RCT and EQ-RCT, respectively (Table 1). In total, 25 titles (37%) specified the
specific NI/EQ design, 66 studies (99%) specified non-inferiority/equivalence margins (NIM/EQM), and 43 (64%) justified
these margins. Fifty studies (75%) reported the results of both intention-to-treat/modified intention-to-treat and per-protocol
analyses. Only 21 studies (31%) included the recommended figure illustrating point estimate, confidence interval, and
NIM/EQM. Clear interpretations were found in 58 studies (87%; Table 2).

No improvement was found in reporting quality over time between the two halves of this ten-year period (2014-2018 and
2019-2024; Table 3). Industry-funded trials were more likely to justify the NIM/EQM (74% vs 43%; P=0.014) and were less
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likely to identify the NI/EQ design in the title (26% vs 62%; P=0.005; Table 3). Also, biosimilar-related trials were more likely to
justify their NIM/EQM (82% vs 53%; P=0.015) and less likely to identify their design in the title (19% vs 50%; P=0.009).

Conclusion: Overall reporting quality of NI/EQ-RCTs in RA in the last decade is suboptimal, and it is not improving. This is
concerning given that these designs are increasingly found in the literature. Clinicians, including rheumatologists, should
be aware of the special considerations of these designs and their interpretations. Researchers and journal editors should
be more proactive in improving the quality of these reports.

Disclosure: O. Alalwan: AbbVie/Abbott, 6, 12, Sponsorship for attending EULAR meeting 2024; M. Haider: AbbVie/
Abbott, 12, Sponsorship to attend EULAR meeting, Janssen, 6, Novartis, 6.

Abstract Number: 1681

Safe Switching from Originator Tocilizumab to MSB11456 Tocilizumab
Biosimilar in Subjects with Moderate-to-Severe Rheumatoid Arthritis:
Efficacy, Safety and Immunogenicity Data Following Treatment
Transition in a Pivotal, Randomized, Double-blind, Phase III Study

Anna Zubrzycka-Sienkiewicz1, Kamilla Klama2, Martin Ullmann3, Corinne Petit-Frere3, Andras Illes3, Olga Menang3,
Joëlle Monnet3 and Peter Baker3, 1Reumatika - Centrum Reumatologil", NZOZ, Warszawa, Poland, 2Solumed Centrum
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Background/Purpose: A therapy transition from the originator to a biosimilar offers significant advantages for patients by
lowering medication costs and improving accessibility to treatments. MSB11456 is the first tocilizumab biosimilar product
approved by both FDA and EMA. The clinical development of MSB11456 relied on four studies including a Phase III, efficacy
and safety study (NCT04512001, APTURA I) in moderate-to-severe Rheumatoid Arthritis (RA) patients. This Phase III study
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aimed to demonstrate clinical biosimilarity between MSB11456 and reference tocilizumab (EU-approved), and to evaluate
whether a single treatment transition from the reference tocilizumab to MSB11456 had any impact on efficacy, or safety
including immunogenicity.

Methods: RA patients were randomized to subcutaneous (SC) injections of 162 mg MSB11456 or reference tocilizumab for
24 weeks (W) (Core Period). At W24, patients receiving reference tocilizumab were re-randomized in a 1:1 ratio to continue
their treatment or to switch to MSB11456 up to W52 (Transition Period). Following the transition, efficacy assessments
included change from baseline in Disease Activity Score-28 Joint Count (DAS28)-erythrocyte sedimentation rate (ESR),
DAS28 C-reactive protein (CRP), ACR20/50/70 (20%, 50%, 70% improvement in American College of Rheumatology core
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set measures) Simplified Disease Activity Index (SDAI) and Clinical Disease Activity Index (CDAI). Additional assessments
included evaluation of immunogenicity at various time points up to W55 and safety evaluation up to W63. All results were
summarized descriptively.

Results: Clinically relevant decreases from baseline in DAS28-ESR and in DAS28-CRP were observed as early as W2 in the
two treatment groups. The magnitude of improvement observed at W24 was maintained following the transition, up to W52
(Figure 1; Table 1). Both the DAS28-ESR and DAS28-CRP mean changes from baseline at W52 were similar between the
subjects who continued on reference tocilizumab and the subjects who transitioned to MSB11456 at W24. Overall, efficacy
of tocilizumab was sustained up to W52 following a single transition from reference tocilizumab to MSB11456 at W24. The
other efficacy endpoints analyses supported this conclusion.

There was no notable difference in the safety profile following treatment transition from reference tocilizumab to MSB11456
compared to the patients that continued with MSB11456 or reference tocilizumab. During the Transition Period the most fre-
quent TEAE by preferred term were COVID-19 infections, alanine aminotransferase (ALT) increase and upper respiratory
tract infections (Table 2). Immunogenicity profiles were similar for the patients who transitioned treatment from reference
tocilizumab to MSB11456 compared to patients who remained on reference tocilizumab or MSB11456.

Conclusion: Patients who transitioned from reference tocilizumab to MSB11456 at W24 demonstrated similar efficacy,
safety, and immunogenicity during the full Transition Period up to W52 compared to the patients who continued with refer-
ence tocilizumab. Efficacy was sustained after transition with no impact on safety and immunogenicity.

Disclosure: A. Zubrzycka-Sienkiewicz: None; K. Klama: None;M. Ullmann: Fresenius Kabi SwissBioSim GmbH, 3;
C. Petit-Frere: Fresenius Kabi SwissBioSim GmbH, 3; A. Illes: Fresenius Kabi SwissBioSim GmbH, 3; O. Menang:
Fresenius Kabi SwissBioSim GmbH, 3; J. Monnet: Fresenius kabi Biopharma, 3, Fresenius Kabi SwissBioSim GmbH,
3; P. Baker: Fresenius Kabi SwissBioSim GmbH, 3.

Abstract Number: 1682

Early Development of Ocadusertib, a Selective Receptor-Interacting
Serine/Threonine-Protein Kinase 1 Inhibitor

Eric Hanson1, Daniel Dairaghi1, Andrew C. Vendel1, Jonathan Sims1, Yasushi Takita1, Lucy Yan2, Andrew Chow2, Simon
Shaw2 and esteban S. Masuda2, 1Eli Lilly and Company, Indianapolis, IN, 2Rigel Pharmaceuticals, San Francisco
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Background/Purpose: Receptor-interacting serine/threonine-protein kinase 1 (RIPK1) inhibitors are under investigation in
chronic inflammatory diseases such as rheumatoid arthritis, inflammatory bowel disease, and psoriasis. Ocadusertib
(LY3871801; R552) is a potent and selective allosteric inhibitor of RIPK1 that blocks inflammatory cell death and is currently
being studied in clinical trials. Here, we present preclinical and Phase 1 clinical data on ocadusertib.

Methods: Preclinical data were generated in house using standard methods. A first-in-human (FIH) Phase 1 study (EudraCT:
2019-002520-32) evaluated the safety, tolerability, and PK of various formulations of ocadusertib in healthy adult subjects.1
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Results: Preclinically, the following results were observed: Ocadusertib inhibited RIPK1 enzymatic activity with a potency
(half-maximal inhibitory concentration [IC50]) of 12 to 38 nM. Ocadusertib inhibited necroptotic responses in multiple
in vitro immortalized and primary cell-based assays with a potency of 0.4 to 3 nM. Using a validated human whole blood
assay, ocadusertib inhibited TNF/zVAD-induced cell death with a potency of 7 to 9 nM. Ocadusertib showed no significant
inhibition in a panel of 105 kinases at 10 uM. In preclinical mouse efficacy studies, ocadusertib prevented RIPK1-dependent
hypothermia in response to a TNF challenge; inhibited necroptosis-induced skin inflammation in an acute model; and was
efficacious in a chronic proliferative dermatitis (Sharpincpdm) model, where treatment with ocadusertib resulted in a robust
reduction in dermatitis severity (Table).

In a FIH Phase 1 study in healthy subjects, linear PK and dose-proportional exposure were observed with a time to maximum
concentration of 1 to 4 hours and half-life (t1/2) of 13 to 15 hours (Figure). Steady state was attained at 4 to 6 days after mul-
tiple once-daily dose administrations.1

Ocadusertib was well tolerated in the FIH study, with no deaths, serious adverse events, treatment-emergent adverse
events (TEAEs) leading to withdrawal, or other significant TEAEs reported. There were no clinically significant changes from
baseline in laboratory assessments, electrocardiogram findings, or vital signs after ocadusertib treatment.

Conclusion: Preclinical studies have demonstrated ocadusertib to be a potent and selective allosteric inhibitor of RIPK1
inhibitor. In a Phase 1 study, ocadusertib had a long t1/2, was well tolerated, and had an acceptable safety profile. These find-
ings support further assessment of ocadusertib in chronic inflammatory diseases including rheumatoid arthritis.

1. Yan L, et al. Abstract PII-042. Clin Pharmacol Ther. 2021;109(Suppl 1):S5-S88.

Disclosure: E. Hanson: Eli Lilly and company, 3, 11; D. Dairaghi: Eli Lilly and Company, 3, 11; A. Vendel: Eli Lilly and
Company, 3, 11; J. Sims: Eli Lilly and Company, 3, 11; Y. Takita: Eli Lilly and Company, 3, 11; L. Yan: Rigel Pharma-
ceuticals, 3, 11; A. Chow: Rigel Pharmaceuticals, 3, 11; S. Shaw: Rigel Pharmaceuticals, 3, 11; e. Masuda: Rigel Phar-
maceuticals, 3, 4, 11.
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Abstract Number: 1683

68Ga-FAPI PET/CT Imaging for Assessing Renal Tubulointerstitial Fibrosis
in Lupus Nephritis

Shuyi Yu, Zetao Ding, Haoyu Pan, Jinyi Qian, Zhixia Yang, Xiaohan Wei, Chengde Yang and Hui Shi, Department of
Rheumatology and lmmunology, Ruijin Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai, China,
Shanghai, China (People’s Republic)
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Background/Purpose: To evaluate the feasibility of using fibroblast activating protein inhibitor (FAPI) PET imaging as a
molecular tracer and non-invasive tool for assessing renal tubulointerstitial fibrosis in patients with lupus nephritis.

Methods: The study included 29 patients with lupus nephritis who underwent 68Ga-FAPI PET/CT scanning to quantify
68Ga-FAPI uptake. Renal biopsies were performed within a week of scanning. Renal fibrosis levels in biopsy samples were
assessed using Masson staining. Immunofluorescence analysis identified the expression of fibroblast activating protein
(FAP), E-cadherin, alpha-smooth muscle actin (α-SMA) in the renal biopsy specimens. FAP expression at the mRNA level
and its association with interferon levels were explored using microarray data from the Gene Expression
Omnibus (GEO) database. Additionally, quantitative polymerase chain reaction (qPCR) and western blot analyses quantified
FAP mRNA and protein expression in renal tubular epithelial cells (RTEC) following stimulation with interferon-alpha (IFN-α)
in vitro.

Results: The study revealed significantly increased renal 68Ga-FAPI uptake in patients with lupus nephritis (n=29) compared
to healthy controls (n=26). Standardized renal FAPI uptake positively correlated with disease duration, creatinine levels,
chronic renal pathology scores, and renal tubulointerstitial fibrosis levels assessed by Masson staining. Patients with a
chronic score exceeding 4, indicative of a poorer prognosis, showed markedly higher renal FAPI uptake. FAP expression
was predominantly localized in RTEC, where increased FAP expression corresponded to reduced E-cadherin expression,
indicating a loss of epithelial characteristics. Gene set enrichment analysis (GSEA) of GSE 112943 and GSE 60861 datasets
showed positive enrichment of type I IFN signaling gene sets (P < 0.01). Correlation analysis of IFN-α and IFN-γ pathways
with FAP expression in these datasets was significant (P < 0.01). In vitro experiments with IFN-α-stimulated RTEC showed
elevated mRNA and protein expression of FAP, suggesting that interferon may induce FAP expression.

Conclusion: This study demonstrates the feasibility of using FAPI PET/CT imaging for non-invasive assessment of lupus
nephritis lesions. Elevated FAP expression in lupus nephritis is primarily expressed by RTEC and contributes to the develop-
ment of interstitial fibrosis. Type I interferon appears to induce FAP expression. These findings provide insights into the
molecular mechanisms underlying renal tubulointerstitial fibrosis in lupus nephritis and offer a valuable tool for assessing kid-
ney status in this condition.
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Figure 1. Increased 68Ga-FAPI uptake in patients with lupus nephritis. (A) Left: Representative 68Ga-FAPI PET/CT scan from healthy control,
showing minimal tracer accumulation. Right: Representative 68Ga-FAPI PET/CT scan from a patient with lupus nephritis, showing significant
tracer accumulation (indicated by arrows). (B) Comparison of the target-to-background ratio (TBR) of 68Ga-FAPI uptake between patients with
lupus nephritis and healthy controls. (C) Analysis of FAP expression at mRNA level in lupus nephritis using data from the GSE112943 public data-
base. (D) Analysis of FAP expression at mRNA level in lupus nephritis compared to minimal change disease (MCD) using data from the GSE60861
public database. (E) Pearson’s correlation between FAPI TBR and creatinine levels. (F) Pearson’s correlation between FAPI TBR and disease dura-
tion. (G) Pearson’s correlation between FAPI TBR and chronic kidney histology scores. (H) Comparison of TBR values in patients with chronic
index scores greater than 4 versus those with scores of 4 or less. (I) Representative images of Masson’s trichrome staining and FAP immunohis-
tochemistry (IHC) from renal biopsy specimens of healthy controls and lupus nephritis patients (scale bars, 25 μm). Patient 1: Lupus nephritis with
1.5 years of disease duration, obvious tubulointerstitial fibrosis, and elevated creatinine. Patient 2: First-onset lupus nephritis with no significant
tubulointerstitial fibrosis and normal creatinine levels. (J) Pearson’s correlation between FAP IHC scores (measured by IHC Profiler) and Masson
scores. (*P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001)
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Disclosure: S. Yu: None; Z. Ding: None; H. Pan: None; J. Qian: None; Z. Yang: None; X. Wei: None; C. Yang: None;
H. Shi: None.

Abstract Number: 1684

Autoantibodies to Transcription Factor a Mitochondria Are Associated
with Damage Accrual, Malignancy Risk and Mortality in SLE

Eduardo Gomez1, Daniel Goldman2, Merlin Paz3, Michelle Petri2 and Felipe Andrade4, 1The Johns Hopkins University,
Baltimore, MD, 2Johns Hopkins University School of Medicine, Timonium, MD, 3Johns Hopkins Medicine, Baltimore, MD,
4The Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes II: Biomarkers
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose:We recently identified autoantibodies in SLE that target transcription factor A mitochondrial (TFAM),
a critical protein in mitochondrial DNA transcription and packaging1. These autoantibodies are strongly associated to

Figure 2. FAP localization and induction by interferon in lupus nephritis. (A) Immunofluorescence staining of renal biopsy specimens from healthy
controls and patients with lupus nephritis, showing DAPI (blue), E-cadherin (yellow), α-SMA (purple), and FAP (red), at 400x magnification (scale
bars, 20 μm). Right: Co-localization analysis of FAP. Top right: Percentage of FAP positive area within E-cadherin positive area. Bottom right: Per-
centage of FAP positive area within α-SMA positive area. (B) Pearson’s correlation between IFN-α score and FAP expression (left, r=0.6462,
p=0.0016), and between IFN-γ score and FAP expression (right, r=0.5895, p=0.0049) from GSE112943. (C) Pearson’s correlation between
IFN-α score and FAP expression (left, r=0.6715, p=0.0009), and between IFN-γ score and FAP expression (right, r=0.4996, p=0.0211) from
GSE60861. (D) Quantification of relative FAPmRNA expression in renal tubular epithelial cells (HK-2). FAP expression was significantly higher upon
stimulation with IFN-α for 4 and 48 hours compared to controls (**P < 0.01). (E) Relative protein abundance of FAP in HK-2 cells upon stimulation
with IFN- α for 72 hours, with representative Western blots and corresponding quantification (*P < 0.05).
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vascular events and antiphospholipid syndrome (APS) in SLE, independent of APS-associated antibodies or lupus anticoag-
ulant. Given that vascular events play a significant role in the accumulation of damage and higher death rates in SLE, we
investigated the potential role of anti-TFAM antibodies as predictors of damage accrual, and mortality in SLE.

Methods: We screened sera from 158 SLE patients in the “Study of biological Pathways, Disease Activity and Response
markers in patients with Systemic Lupus Erythematosus” (SPARE) for anti-TFAM antibodies. SPARE is a 2-year prospective
cohort of adult patients treated according to standard clinical practice. In addition, we measured normal anti-TFAM antibody
levels in 98 healthy controls (HC). Damage accrual was measured using the Systemic Lupus International Collaborating
clinics/American College of Rheumatology Damage (SLICC). Mortality and malignancy data were collected from the National
Death Index and clinical charts, respectively.

Results: Thirty percent (48/158) of SLE patients were positive for anti-TFAM antibodies. Anti-TFAM positive patients had
higher SLICC scores compared to anti-TFAM negative patients (3.9 vs 2.3) (Fig 1A). Malignancy was the most frequent sub-
domain linked with elevated SLICC in anti-TFAM positive patients (29%), followed by diabetes mellitus (21%), ruptured ten-
don (15%), pericarditis (8%), muscular atrophy (8%), skin ulcers (8%), and deep vein thrombosis (6%). Among other SLE-
related autoantibodies (Fig 1B), only anti-TFAM antibodies were associated with a greater risk of malignancy (OR 3.5).
Anti-TFAM antibodies were not linked to any specific type of cancer. Intriguingly, there was no association between malig-
nancy and thrombotic events in anti-TFAM positive patients. Furthermore, 23% (11/47) of anti-TFAM SLE patients died dur-
ing follow-up (OR 4.4, Fig 1C). The most common cause of death in anti-TFAM positive SLE were cardiovascular related in
36% (4/11).

Conclusion: Anti-TFAM antibodies identify a subset of patients with SLE at higher risk for unfavorable outcomes, including
malignancy and death. The lack of association between malignancy and thrombotic events in anti-TFAM positive patients
suggests the existence of at least two subsets of anti-TFAM antibodies of distinct significance (i.e., thrombosis-related
vs. cancer-related). The higher mortality among anti-TFAM positive SLE patients, with cardiovascular causes being the lead-
ing factor, highlights the importance of developing targeted interventions to prevent adverse outcomes in patients with anti-
TFAM antibodies.

1.Gomez-Banuelos E, et.al. Autoantibodies to Transcription Factor a Mitochondria Link Mitochondrial Damage and Throm-
bosis in Systemic Lupus Erythematosus [abstract]. Arthritis Rheumatol. 2023; 75 (suppl 9). https://acrabstracts.org/
abstract/autoantibodies-to-transcription-factor-a-mitochondria-link-mitochondrial-damage-and-thrombosis-in-systemic-
lupus-erythematosus

Anti-TFAM antibodies are associated with increased damage accrual, malignancy risk and mortality in SLE. (A) SLICC score according to anti-
TFAM positivity. Anti-TFAM positive, n=47, Anti-TFAM negative, n=110. Comparison of SLICC scores was done using Student’s T test.
Malignancy (B) and death (C) OR in SLE patients according to autoantibody positivity.
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Disclosure: E. Gomez: None; D. Goldman: None; M. Paz: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio,
2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Bio-
cryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Bio-
solutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio,
2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharma-
ceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development,
2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bios-
cienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceu-
ticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; F. Andrade: Advice Connect Inspire, 2, Celgene, 9, Hillstar Bio, Inc,
2, Inova, 9.

Abstract Number: 1685

The Renal Activity Index for Lupus (RAIL) Identifies Active Renal Disease
in SLE Patients and Its Longitudinal Score Associates with Achievement of
Renal Responses in Lupus Nephritis

Minal Aundhia1, Jinqi Liu2, Ellen Cody3, James Rose4, Angela Merritt1, Megan Quinlan-Waters1, Alyssa Sproles5, Sherry
Thornton5, Prasad Devarajan4, Bin Huang6 and hermine brunner7, 1Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, 2Bristol Myers Squibb, Princeton, NJ, 3Children’s Wisconsin, Milwaukee, 4Cincinnati Children’s Hospital
Medical Center, Cincinnati, 5Cincinnati Children’s Hospital, Cincinnati, 6Cincinnati Children’s Hospital Medical Center,
University of Cincinnati College of Medicine, Cinciannati, OH, 7Cincinnati Children’s Hospital Medical Center, University
of Cincinnati College of Medicine, Cincinnati, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes II: Biomarkers
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Lupus Nephritis (LN) confers a poor prognosis, and there is a lack of effective non-invasive tests to
assess disease activity and treatment response. We previously showed that a set of six urinary biomarkers (NGAL, KIM-1,
MCP-1, adiponectin, hemopexin, ceruloplasmin) is sensitive and specific in adult patients with active LN, using renal biopsy
as reference. In pediatric patients, Renal Activity Index for Lupus (RAIL) can differentiate LN treatment responders from non-

3436

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



responders and even anticipate the future achievement of complete renal remission (CRR). The objective of this study is to
validate the utility of RAIL using clinically and/or histologically confirmed response to induction therapy-based data and urine
sample collected from a large randomized controlled trial (RCT; NCT01714817).

Methods: Random urine samples from 240 patients (pts), treated in a RCT using MMF and high dose corticosteroids with or
without abatacept, were used in this exploratory analysis. Pts fulfilled ≥4 of 11 ACR SLE 1997 classification criteria, had
biopsy-proven Class III or IV ( with/without Class V overlap) and urine-protein-creatinine ratio (UPCR) > 1, kidney biopsy
within 12 mo plus signs of active LN within 3 mo of baseline. After collection, urine samples were stored frozen prior to
assaying of the RAIL biomarkers using single-plex assay. RAIL scores were calculated after correction of urine creatinine
as previously described (Gulati et al. Lupus 2017). Presence of complete renal remission (CRR+) was defined as a UPCR
< 0.5 mg/mg, estimated glomerular filtration rate (eGFR) ≥60 mL/min/1.73 m2 or a decrease <15%, and an inactive urine
sediment (red blood cells < 5 cells/ HPF). Receiver operator characteristic (ROC) curve analyses evaluated the ability for RAIL
to discriminate by CRR status (CRR+ vs. CRR-) concurrently; and to predict the CRR status at the next visit.

Results: Among 240 LN pts, 41% were white, and 89 % were female with a median age of 32 years (range 17-72). At base-
line, median (interquartile range [IQR]) was for: UPCR 2.4 (1.2, 4.6) mg/dL, eGFR 101.8 (75.4, 124.66) mL/min/1.73 m2.
While all pts had baseline urine samples, only 190,127 and 43 had samples collected at week (wk) 12, 24 and 52. There
were 27 (15%), 64 (31%) and 73 (44%) pts with CRR+ at wk 12, 24 and 52, respectively. RAIL scores of pts with CRR+ were
significantly lower than of pts with CRR- at wk 12, 24 and 52 (see Table). ROC analyses showed that RAIL scores are highly
effective in discriminating CRR status, and RAIL scores remained significant predictors after adjustment for the intervention
arm, UPCR, previous CRR status, weight, and age. After adjustment, the area under the curve (AUC) was 0.84 (p<. 001) for
detecting CRR status and 0.88 (p<. 001) to predict CRR status at the next visit. ROC curves for detecting CRR-status con-
currently at a visit (Panel A) and at a subsequent visit (Panel B), with and without adjustment for covariates, along with UPCR
are depicted in the Figure.

Conclusion: Longitudinal RAIL scores differentiate patients who achieved CRR from others. Higher RAIL score also seem to
anticipate the future course of LN. RAIL has novel clinical utility as a non-invasive biomarker signature to monitor treatment
response over time.

Disclosure: M. Aundhia: None; J. Liu: Bristol Myers Squibb, 3, 8; E. Cody: None; J. Rose: None; A. Merritt: None;
M. Quinlan-Waters: None; A. Sproles: None; S. Thornton: None; P. Devarajan: None; B. Huang: None;
h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb,
2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contribu-
tions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6,
12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2.
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Abstract Number: 1686

Urine Proteomics in Class II Lupus Nephritis Reveals Immune Activation
and Pro-Fibrotic Signatures

Jasmine Shwetar1, Jill Buyon2, Michelle Petri3, Kelly Ruggles4 and Andrea Fava5, 1New York School of Medicine, Ann
Arbor, MI, 2NYU Grossman School of Medicine, New York, NY, 3Johns Hopkins University School of Medicine, Timonium,
MD, 4NYU Grossman School of Medicine, Brooklyn, NY, 5Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes II: Biomarkers
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Lupus nephritis (LN) is a pathologically diverse autoimmune disease that can lead to end-stage kidney
disease andmortality. Although Class II LN is considered as a milder form of LNwhich often requires no or minimal treatment, a
growing body of clinical evidence suggests Class II LN may be more severe than previously thought. Urine proteomics previ-
ously demonstrated monocyte/neutrophil degranulation, macrophage activation, and wound healing/matrix degradation were
enriched in class III and IV LN. We hypothesized that urine proteomics on Class II LN will capture the extent of kidney inflamma-
tion, revealing both similarities with more advanced stages of disease as well as proteomic signatures specific Class II.

Methods: We quantified 1200 biomarkers (Kiloplex, RayBiotech) in urine samples collected before a clinically indicated kidney
biopsy that showed ISN Class II LN as part of the Accelerating Medicines Partnership in RA/SLE (AMP). Single-cell RNA
sequencing (scRNAseq) of 16 Class II renal biopsies was utilized to corroborate urinary signatures with renal tissue. Over
35 thousand cells were captured across tubular, stromal and immune compartments. Leveraging the AMP scRNA-seq dataset,
we included 30 control, 46 membranous, 51 mixed and 58 proliferative samples with over 600 thousand cells captured in total.

Results: Urine proteomic profiles were compared in 16 Class II LN patients and 10 healthy controls, revealing an inflamma-
tory and profibrotic signature in Class II. For example, patients with class II LN demonstrated an elevation of MMP-13,
M-CSF receptor, CD163, ALCAM, and FOLR2 (Figure 1A). Pathway analysis showed enrichment of neutrophil degranula-
tion, collagen containing extracellular matrix and tissue remodeling pathways (Figure 1B).

Figure 1: A) Urine proteomic profiles (1200 proteins) were compared between baseline samples from class II (n=16) and healthy donors (n=10)
using a Wilcoxon test. Proteins with nominal p < 0.05 are in pink. B) Pathway enrichment analysis (overlap < 50%) using the proteins significantly
(nominal p<0.05) more abundant in Class II. FDR: false discovery rate; OR: odds ratio.
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Kidney scRNA-seq confirmed an anti-inflammatory macrophage population expanded in Class II LN with high expression of
FOLR2 and LYVE1 (Figure 2A). In addition, there was an expansion of fibroblasts in Class II with an activated phenotype
(Figure 2B), possibly contributing to the enrichment of pathways involving tissue remodeling and collagen containing extra-
cellular matrix in Figure 1B.

Conclusion: Although Class II LN is generally considered mild, proteomic and kidney transcriptional analyses demonstrated
immune activation and tissue remodeling signatures. These signatures are similar to those previously identified in the more
aggressive proliferative LN suggesting that Class II LN, or at least a subset, exists on a spectrum with class III and IV LN.

Disclosure: J. Shwetar: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium,
1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2; M. Petri: Amgen, 2, AnaptysBio,
2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro
Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly,
2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio,
2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharma-
ceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development,
2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bios-
cienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceu-
ticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; K. Ruggles: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca,
2, Exagen, 5, Novartis, 6, UCB, 2.

Abstract Number: 1687

IgG and IgA anti-LIN28A Outperform Anti-dsDNA and anti-Sm in
Distinguishing SLE from Health and Other Autoimmune Diseases

Ioannis Parodis1, Dionysis Nikolopoulos2, Julius Lindblom3, Denis Lagutkin3, Lorenzo Beretta4, Maria Orietta Borghi5,
Janique Peyper6, Guillermo Barturen7, Per-Johan Jakobsson3, Marta Alarcon-Riquelme8, Natalia Sherina3 and Helena
Idborg9, and PRECISESADS Clinical Consortium, 1Karolinska Institutet, Karolinska University Hospital; Örebro University,
Solna, Sweden, 2Karolinska Institutet and Karolinska University Hospital, Division of Rheumatology, Department of
Medicine Solna, Stockholm, Sweden, 3Karolinska Institutet, Stockholm, Sweden, 4Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico di MIlano, Milan, Milan, Italy, 5Università degli Studi di Milano Statale, Milano, Italy,
6Sengenics Corporation Pte Ltd, Singapore, Singapore, 7Center for Genomics and Oncological Research (GENYO),
Andalusia, Spain, 8Fundaci�on Progreso y Salud, Andalusian Government, Granada, Spain, 9Karolinska Institutet, Solna,
Sweden

Figure 2: A) Proportion of LYVE1+ Resident Macrophage population (n=1956 cells) over all myeloid cells per sample and split by LN Class on the
x-axis B) Proportion of fibroblasts (n=3899 cells) over all stromal cell types per sample and split by LN Class on the y-axis.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes II: Biomarkers
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is characterised by the production of a multitude of autoanti-
bodies (abs). The diagnosis of SLE is supported by the presence of certain abs; however, currently used abs either demon-
strate high sensitivity across connective tissue diseases (e.g., ANA) or high specificity yet low sensitivity (e.g., anti-dsDNA
and anti-Sm). To improve diagnostic procedures and prognostication, identification of better biomarkers of early and accu-
rate SLE diagnosis is imperative. Our objective was to perform a broad screen of IgG and IgA antibodies to autoantigen
specificities in SLE versus primary Sjögren’s disease (SjD), systemic sclerosis (SSc), and healthy controls (HC) to identify
novel abs that potentially could aid in differentiating SLE from HC and other diseases.

Methods: We analysed plasma samples from patients with SLE (n=229), SjD (n=146), SSc (n=139) and 196 matched HC
from the European PRECISESADS project (NTC02890121). Samples were screened for IgG and IgA seroreactivity against
a panel of 1,609 protein autoantigens using KREX-based i-Ome arrays (Sengenics). Measurement of IgG anti-dsDNA and
anti-Sm antibody levels was conducted using an automated chemiluminescent immunoanalyser (IDS-iSYS). Analysis of dif-
ferentially abundant abs (DAabs) was performed with the limma R package after adjustments for age, gender, and polyspe-
cific antibody reactivity. The level of significance was set at p< 0.05 and jfold changej >1.5. Receiver Operating
Characteristic (ROC) analysis was carried out for each DAab, yielding sensitivity, specificity, area under the curve (AUC),
and accuracy.

Results: Among

1,609 autoantigens, levels of both IgG and IgA abs against LIN28A, a protein that regulates cellular growth and differentia-
tion that is currently linked with cancer progression, were significantly elevated in SLE compared with SjD, SSc, and
HC. Specifically, IgG anti-LIN28A was elevated in SLE compared with HC (sen=0.77, spe=0.69, AUC=0.80), SjD
(sen=0.71, spe=0.75, AUC=0.78), and SSc (sen=0.67, spe=0.84, AUC=0.81). Moreover, IgA anti-LIN28 was elevated in
SLE compared with HC (sen=0.65, spe=0.83, AUC=0.80), SjD (sen=0.59, spe=0.82, AUC=0.76), and SSc (sen=0.61,
spe=0.91, AUC=0.83). By contrast, anti-LIN28A antibody levels were not significantly elevated in SjD versus HC
(logFC=0.07, p=0.22 for IgG and logFC=0.08, p=0.21 for IgA) or in SSc versus HC (logFC=-0.02, p=0.95 for IgG and
logFC=-0.04, p=0.50 for IgA). Anti-LIN28A outperformed anti-dsDNA (sen=0.31, spe=1.00 across all comparisons) and
anti-Sm (sen=0.04, spe=1.00 across all comparisons) in distinguishing SLE from HC (AUC=0.65 for anti-dsDNA and
AUC=0.52 for anti-Sm), SLE from SjD (AUC=0.65 for anti-dsDNA and AUC=0.52 for anti-Sm), and SLE from SSc
(AUC=0.64 for anti-dsDNA and AUC=0.52 for anti-Sm).

Conclusion: Anti-LIN28A demonstrated high specificity and sensitivity in distinguishing SLE from healthy individuals and
other autoimmune diseases. Both IgG and IgA anti-LIN28A outperformed anti-dsDNA and anti-Sm in diagnostic metrics.
Exploration of the role of LIN28A in SLE pathogenesis is warranted. Upon validation in other cohorts, determination of
anti-LIN28A could aid in improving diagnostics in SLE.

Disclosure: I. Parodis: Amgen, 5, 6, AstraZeneca, 1, 2, 6, Aurinia, 1, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly,
5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Janssen, 2, 6, Novartis, 1, 2, Otsuka Pharma, 1, 2, 5, 6, Roche, 2, 5, 6;
D. Nikolopoulos: None; J. Lindblom: None; D. Lagutkin: None; L. Beretta: None; M. Borghi: None; J. Peyper: Sen-
genics, 3;G. Barturen: None; P. Jakobsson: None;M. Alarcon-Riquelme: None;N. Sherina: None;H. Idborg: None.
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Abstract Number: 1688

Discovery and Validation of a New Classification of ANA-RMDs
That Better Predict Long Term Outcomes Compared to
Legacy Diagnoses

Jack Arnold1, Lucy Carter1, Yuzaiful Yusof2, Zoe Wigston2, Daniel Toro Dominguez3, Samuel Relton4, Guillermo
Barturen5, Marta Alarcon-Riquelme6 and Edward Vital7, and PRECISESADS consortium, 1Leeds Institute of Rheumatic
and Musculoskeletal Medicine, University of Leeds, Leeds, UK, Leeds, United Kingdom, 2Leeds Institute of Rheumatic
and Musculoskeletal Medicine, University of Leeds, Leeds, UK, Leeds, England, United Kingdom, 3Centro Pfizer-
Universidad de Granada-Junta de Andalucía de Gen�omica e Investigaci�on Oncol�ogica (GENYO), Granada, Andalucia,
Spain, 4Leeds Institute of Data Analytics, University of Leeds, Leeds, UK, Leeds, England, United Kingdom, 5Center for
Genomics and Oncological Research (GENYO), Andalusia, Spain, 6Fundaci�on Progreso y Salud, Andalusian Government,
Granada, Spain, 7Leeds Institute of Rheumatic andMusculoskeletal Medicine, Faculty of Medicine and Health, University
of Leeds, Leeds, United Kingdom, Leeds, England, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes II: Biomarkers
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: ANA-associated RMDs (ANA-RMDs) include SLE, Sjogren’s, Scleroderma, Myositis, and mixed/
undifferentiated CTD. Despite overlapping clinical and immunophenotypic features, there is significant disparity in access
to targeted therapies across ANA-RMDs. A robust data-driven reclassification using clinical and biomarker data with clinical
impact could define more homogeneous cohorts for therapies and clinical trials.

Figure 1: Analysis plan for PRECISESADS and DEFINITION cohorts
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Methods: We trained a variational autoencoder with the European PRECISESADS cohort of 876 ANA-RMD patients
using R, keras, and tensorflow. 25 covariates were prioritised by ANA-RMD specialists and patient focus-groups. Data
was compressed to an 8-neuron latent space and analyzed with multiple clustering techniques.

For validation, Kmeans centroids from PRECISESADS were applied to the DEFINITION dataset (219 patients). Cluster dura-
bility was assessed using entropy, elbow plots, and cluster stability index. Gene expression data was analyzed with heat-
maps and summary statistics.

Clinical impact in DEFINITION was analyzed cross-sectionally and longitudinally using descriptive statistics, PROs
(e.g., SF36), physician assessments (e.g., BILAG-2004, PGA), and gene expression scores. 5-year follow-up outcomes
included hospitalization rates. Kaplan-Meier and Sankey plots were generated with survival and flipPlots R packages

Figure 2: Sankey plot showing substratification of ANA-RMD patients by ML methodology

Figure 3: Summary of new clinical phenotypes

3442

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Deep learning revealed five distinct ANA-RMD classes. Each class encompassed patients from various legacy
diagnoses, with no single legacy diagnosis mapping to a new class. These classes were: (i) Sicca, mostly patients with a leg-
acy diagnosis of pSS, SLE, or UCTD with low disease activity but high IFN-I expression; (ii) Quiescent, characterized by low
gene expression and physician-assessed disease activity but high patient-reported pain scores; (iii) Active MSK disease,
with high MSK disease activity and high inflammatory gene expression; (iv) Myeloinflammatory, with high levels of therapeutic
change, PRO impact, and high myeloid/interferon/inflammatory gene expression, containing substantial numbers of previ-
ously undifferentiated patients; (v) High clinical and interferon activity, with high healthcare utilization, physician-assessed
disease activity, and emergency department attendance. Five-year healthcare data revealed significant differences in hospi-
tal admission rates (p< 0.01) and emergency department attendance (p< 0.01) for the new classes but not for legacy
diagnoses.

Conclusion: Using advanced deep learning, we developed and validated a new classification for ANA-RMDs. Our findings
showed that (i) more of the ANA-RMD spectrum could be classified than with legacy diagnoses; (ii) immunophenotypic and
clinical features within these classes were more homogeneous than with legacy diagnoses, suggesting suitability for the
same therapies and outcomes; (iii) these classes better predicted long-term outcomes and healthcare utilization. Clinical tri-
als in these populations may yield larger effect sizes and provide evidence applicable to more patients, thereby reducing
healthcare inequality.

Disclosure: J. Arnold: Alumis, 6; L. Carter: Alumis, 6, UCB, 2; Y. Yusof: Alumis, 6, Aurinia, 2, Novartis, 6, Roche,
6, UCB, 2; Z.Wigston: None;D. Toro Dominguez: None; S. Relton: None;G. Barturen: None;M. Alarcon-Riquelme:
None; E. Vital: AbbVie, 2, AstraZeneca, 2, 5, 6, Aurinia, 1, 12, Participation on Data Safety Monitoring/Advisory Boards,
CESAS, 2, Elli Lilly, 2, Genentech, 2, Merck, 2, Novartis, 2, 6, Otsuka, 2, 6, 12, Support for attending meetings/travel,
Pfizer, 2, Roche, 2, Sandoz, 5, SLEuro, 4, UCB, 2.

Abstract Number: 1689

Pulmonary Function Test Reference Equations May Drive Inequitable
Classification of Restrictive Lung Disease Severity in Systemic Sclerosis

Kamini Kuchinad1, Rachel Wallwork2, Matthew Lammi3, Christopher Mecoli1, Julie Paik1, FredrickWigley4, Robert Wise1,
Laura Hummers5, Ami Shah6 and Ji Soo Kim1, 1Johns Hopkins University, Baltimore, MD, 2Johns Hopkins University,
Towson, MD, 3Johns Hopkins University Division of Pulmonary and Critical Care Medicine, Baltimore, MD, 4Johns
Hopkins University, Division of Rheumatology, Baltimore, MD, Baltimore, MD, 5Johns Hopkins University, Division of
Rheumatology, Baltimore, MD, Ellicott City, MD, 6Division of Rheumatology, Johns Hopkins University, Ellicott City, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Black individuals with systemic sclerosis (SSc) have an increased frequency and severity of intersti-
tial lung disease (ILD) as compared to their White counterparts. Pulmonary function tests (PFTs) are critical in the diagnosis
and monitoring of ILD among individuals with SSc. PFT reference equations (e.g., National Health and Nutrition Examination
Survey [NHANES], Global Lung Initiative 2012 [GLI 2012]) previously used race as a variable for calculating the percent pre-
dicted forced vital capacity (ppFVC), a practice without biologic basis Race-neutral equations (referred to as GLI Global) have
recently been developed. In this study, we sought to examine how the use of race-specific and race-neutral equations
affects the classification of lung function in Black and White patients with SSc.

3443

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Using data from a large, single-center, North American systemic sclerosis cohort, baseline percent predicted FVC
(ppFVC) values were calculated for self-identified Black andWhite patients using race specific (NHANES, GLI 2012) and race
neutral (GLI Global) equations. Lung function was classified as normal (≥80% ppFVC) or mild (70-79% ppFVC), moderate
(60-69% ppFVC), severe (50-59% ppFVC) or very severe (< 50% ppFVC) restrictive lung disease (RLD). The percentage
of Black and White individuals who switched RLD severity classification categories with the use of the race neutral as com-
pared to race specific equations was calculated.

Results: 2909 White patients and 641 Black patients were included in this study. Black individuals had lower baseline FVC
(2.4 L vs 3.0 L, p< 0.0001) and diffusing capacity of the lungs for carbon monoxide (12.8 mL/min/mmHg vs 16.0 mL/min/
mmHg, p< 0.0001) than White individuals. Figure 1 demonstrates the effect of race-specific and race-neutral equations on
calculation of ppFVC across age groups for males and females. For each age group, we observe that race-specific equa-
tions systematically overestimate RLD severity for White individuals and underestimate RLD severity for Black individuals.

Figure 1: The effect of race-specific and race-neutral equations on calculation of percent predicted FVC (ppFVC) across age groups in female and
male SSc patients

Figure 2: The effect of race neutral reference equations on classification of restrictive lung disease (RLD) severity
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When comparing the race-specific GLI 2012 equations to the race-neutral GLI Global equations, 45% of Black individuals
were reclassified as having more severe RLD with the use of race-neutral reference equations (Figure 2). Conversely, 16%
of White individuals were reclassified to a less severe RLD category with the use of race-neutral vs race-specific equations.

Conclusion: Changing reference equations can significantly affect the classification of RLD among Black and White individ-
uals with SSc. The use of race-specific reference equations in PFTs may result in systematic underdiagnosis and misclassi-
fication of ILD severity among Black individuals with SSc. Importantly, these findings suggest that the use of race-specific
PFT reference equations could impede appropriate health care delivery in Black patients with SSc, including initiation of
immunosuppression, clinical trial eligibility and referral for lung transplantation.

Disclosure: K. Kuchinad: None; R. Wallwork: None; M. Lammi: None; C. Mecoli: Argenx, 1, Department of Justice,
2; J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting, 2, Pfizer, 2, Priovant, 5; F. Wigley: None; R. Wise:
None; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest, 1, 2, Boehringer-Ingelheim, 2, 5, Cumberland,
5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD, 5, Mitsubishi Tanabe, 5, prometheus, 5; A. Shah:
Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; J. Kim: None.

Abstract Number: 1690

FAPI-PET/CT as a Predictor of Accelerated Lung Function Deterioration in
Systemic Sclerosis Related Interstitial Lung Disease (ILD): Preliminary-
interim Analysis from a Confirmatory Risk Factor Study

Armin Atzinger1, Yixing Huang2, Koray Tascilar3, Nadine Bayerl4, Jörg Distler5, Katrin Staudt3, Havanur Kartalczik6,
Cosimo Bruni7, Oliver Distler8, Anna-Maria Hoffmann-Vold9, Tobias Bäuerle4, Andrea Prenner10, Florian Putz2, Katharina
Breininger11, Torsten Kuwert12, Bernhard Kainz11, Georg Schett13 and Christina Bergmann14, 1Department of Nuclear
Medicine, Friedrich-Alexander-University (FAU) Erlangen-Nurnberg and Universitätsklinikum Erlangen, Erlangen,
Germany, Erlangen, Germany, 2Department Radiation Therapy, Friedrich-Alexander-University (FAU) Erlangen-
Nurnberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Germany, 3Department of Internal
Medicine 3, Rheumatology & Immunology, Friedrich-Alexander-University (FAU) Erlangen-Nurnberg and
Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Germany, 4Department Radiology, Friedrich-
Alexander-University (FAU) Erlangen-Nurnber, Erlangen, Germany, 5Universitätsklinikum Düsseldorf and Heinrich-
Heine-Universität Düsseldorf, Duesseldorf, Germany, 6Department of Internal Medicine 3, Rheumatology &
Immunology, Friedrich-Alexander-University (FAU) Erlangen-Nurnberg and Universitätsklinikum Erlangen, Erlangen,
Germany, Frankfurt, Germany, 7University Hospital Zurich, University of Zurich, Zurich, Switzerland, 8Department of
Rheumatology, University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland, 9Department of
Rheumatology, Oslo University Hospital, Oslo, Norway, Oslo, Norway, 10Department Artificial Intelligence in Biomedical
Engineering; FAU, Erlangen, Germany, 11Department Artificial Intelligence in Biomedical Engineering, Erlangen,
Germany, 12Department Nuclear Medicine, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Erlangen,
Germany, 13Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 14Department Internal Medicine
III, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Frankfurt, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: 68Ga-FAPI-PET/CT is a novel imaging method monitoring in-vivo fibroblast activation. We recently
described an association of 68Ga-FAPI-uptake with deterioration of Forced Vital capacity (FVC) after a six-month follow-up
in a small cohort of SSc-ILD patients. The aim of the present study was to confirm the prognostic value of 68Ga-FAPI-
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PET/CT in a larger cohort over a longer follow-up-period. A novel threshold-based computational quantification approach
was used.

Methods: 80 SSc patients (ACR/EULAR criteria 2013), with HRCT-confirmed SSc-ILD and a baseline FAPI-PET scan were
consecutively recruited at the University of Erlangen between 10/09/2018 and 22/02/2023 and serially followed with pulmo-
nary function measurements. Yearly FVC-change (ml/year) calculated using linear regression was the primary outcome.
FAPI-PET scans of 26 individuals without lung disease were used as reference to define background levels in non-diseased
lungs. Abnormal FAPI uptake was defined as (I) 2σ (95% CI) and (II) 3σ (97,5%CI) above average signal in controls. Based on
these, the volume (cm3) and intensity (SUV mean and max) of FAPI-uptake and relative FAPI-uptake volume were derived.

Baseline Data of SSc patients included.

Visualization of individual SUV mean values in SSc ILD patients compared to controls based on the signal threshold
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We estimated an excess annual FVC loss (ml) associated with each unit of FAPI uptake increase for the different measures
adjusted for baseline FVC and ILD-extent on CT scan, history of arthritis and gastrointestinal reflux disease (GERD) using
mixed effects linear regression models.

Results:We included 80 patients with SSc-ILD, (age 57±11, 50 (63%) females). Baseline characteristics are summarized in
table 1. 30 patients had diffuse SSc, 50 limited SSc. The different thresholds for FAPI uptake (SUV mean) tested resulted in
separation of “Uptake” versus “Non-uptake lung” and threshold-based SUV mean values are visualized figure 1. Estimated
median (IQR) FVC change was -6.0 (-34.8 to 21.8) ml/year (range, -196 to 187) and 22 patients (28%) were progressors
based on the regression-projected 5-year FVC change exceeding 5% of baseline FVC. We evaluated the absolute volume
of FAPI uptake, maximum uptake, average intensity in the uptake region and the proportion of lung volume showing FAPI
uptake (table-2). Regardless of the threshold defining uptake, each unit increase in the average intensity of uptake was asso-
ciated with an excess reduction in FVC of 63 to 72 ml per year after adjusting for progression risk factors already known. The
absolute and relative volume of lung showing uptake was also significantly associated with an adjusted excess FVC reduc-
tion for the highest threshold level (table-2).

Conclusion: In this preliminary analysis we observed that higher FAPI intensity or relative uptake volume at baseline is asso-
ciated with a greater rate of FVC decline after adjusting for described risk factors of SSc-ILD progression. The association
with uptake volume was evident for the data obtained using the (3σ (97,5%CI) based threshold definition. These results indi-
cate that the volume and intensity of FAPI uptake are indicators of accelerated lung function decline independent of the
known risk factors for ILD progression.

Disclosure: A. Atzinger: None; Y. Huang: None; K. Tascilar: None;N. Bayerl: None; J. Distler: None; K. Staudt: None;
H. Kartalczik: None; C. Bruni: AbbVie/Abbott, 12, Educational grant, Boehringer-Ingelheim, 2, 12, Congress support,
EMDO Foundation, 5, European Scleroderma Trials and Research Group (EUSTAR), 5, Foundation for research in Rheu-
matology (FOREUM), 5, Gruppo Italiano Lotta alla Sclerodermia (GILS), 5, Novartis Foundation for biomedical research,
5, Scleroderma Clinical Trials Consortium (SCTC), 5, Scleroderma Research Foundation (SRF), 5, Wellcome Trust,
12, Educational grant; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389,
EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca,
2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals,
2, CSL Behring, 2, EMD Serono, 2, ERS/EULARGuidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation,
12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member
Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec,
2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant,
2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases,

Associations of FAPI measurements with FVC decline
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12, Member Board of Trustees, Topadur, 2, UCB, 2; A. Hoffmann-Vold: ARXX, 2, 6, Boehringer Ingelheim, 2, 5, 6, Jann-
sen, 1, 2, 5, 6, Roche, 2, 6; T. Bäuerle: None; A. Prenner: None; F. Putz: None; K. Breininger: None; T. Kuwert: None;
B. Kainz: None;G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6;
C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna Therapeutics, 5.

Abstract Number: 1691

Treatment Response Biomarkers for Systemic Sclerosis-Associated
Interstitial Lung Disease

Elizabeth Volkmann1, Holly Wilhalme2, Donald Tashkin2, Grace Kim2, Jonathan Goldin2, Alana Haussmann2, Masataka
Kuwana3, Michael Roth2 and Shervin Assassi4, 1University of California, Department of Medicine, Los Angeles, CA, USA,
Los Angeles, 2UCLA, Los Angeles, 3Department of Allergy and Rheumatology, Nippon Medical School, Tokyo, Japan,
Tokyo, Japan, 4UTHealth Houston Division of Rheumatology, Houston, TX

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Despite the expanding treatment landscape for systemic sclerosis-associated interstitial lung dis-
ease (SSc-ILD), the lack of early and valid treatment response biomarkers (measurable in the circulation), may lead to delays
in the initiation of effective therapies for SSc-ILD. The present study aimed to identify treatment response biomarkers for
SSc-ILD by measuring changes in a select group of circulating biomarkers of inflammation, fibrosis, and epithelial injury after
12 months of therapy with either mycophenolate (MMF) or cyclophosphamide (CYC) and determining whether changes in
these biomarkers predicted the likelihood of progressive pulmonary fibrosis (PPF) during the following year.

Methods: Participants of Scleroderma Lung Study (SLS) II, which compared MMF versus CYC for SSc-ILD, who had blood
samples at baseline and 12-months were included. Levels for C-reactive protein (CRP), interleukin (IL)-6, chemokine ligand
4 (CXCL4), chemokine ligand 18 (CCL18) and Krebs von den Lungen 6 (KL-6) were measured, and a logistic regression
analysis was created to determine relationships between changes in these biomarkers and the development of PPF (based
on physiologic, radiologic and symptomatic changes) by 24 months.

Figure 1. Change in KL-6 at 12 months in patients who developed PPF (red) and those who did not develop PPF (blue) in the following 12 months
in the both treatment arms.
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Results: Ninety-two of the 142 randomized participants had longitudinal biomarker measurements and the required
clinical outcome data, with 19 (21%) meeting criteria for PPF. In the whole cohort, changes in KL-6 levels were signif-
icantly correlated with PPF. KL-6 increased in patients who developed PPF and decreased in patients who did not
(Mean change 365.68 [SD 434.41]) vs -207.45 [SD 670.26]; P< 0.001; Figure 1). In the MMF alone arm, changes in
CRP (Figure 2) and CXCL4 were also significantly correlated with PPF. When added to an existing prediction model
based on baseline factors associated with PPF in this cohort (sex, baseline reflux severity and CXCL4 levels [1]), the
change in KL-6 remained significantly associated with PFF (OR 1.4; P=0.0002), and sensitivity of the model improved
from 68% to 95% (Table 1).

Conclusion: Changes in the circulating levels of KL-6 after treatment with MMF or CYC predicted PPF, even after adjusting
for baseline factors associated with PPF. Measuring longitudinal KL-6 in patients with SSc-ILD may improve how we person-
alize therapy in patients with SSc-ILD.

References: 1. Volkmann ER, et al. ACR Open Rheumatol 2023.

Disclosure: E. Volkmann: AbbVie, 2, Boehringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5;
H. Wilhalme: None; D. Tashkin: None; G. Kim: UCLA, 10, Voiant, 2; J. Goldin: MedQIA, 12, Founder; A. Haussmann:
None; M. Kuwana: Asahi Kasei Pharma, 6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL,
9, Ono Pharmaceuticals, 6; M. Roth: Genentech, 5; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-
Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2.

Figure 2. Change in CRP at 12 months in patients who developed PPF (red) and those who did not develop PPF (blue) during the following
12 months in the MMF alone arm.
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Abstract Number: 1692

Single Cell RNA-seq Identifies Circulating Double-negative-2 B-cell
Population Associated with Progressive Scleroderma Interstitial Lung
Disease

Trinitee Oliver1, Kim Taylor2, Ye Cao3, Takanori Sasaki4, Deepak Rao5, Nunzio Bottini6, Francesco Boin6 and Richard
Ainsworth6, 1Cedars-Sinai Medical Center, Hawthorne, CA, 2University of California, San Francisco, CA, 3Brigham and
Women’s Hospital and Harvard Medical School, Boston, Boston, MA, 4Brigham and Women’s Hospital and Harvard
Medical School, Brookline, MA, 5Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 6Cedars-Sinai
Medical Center, Los Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: B-cell subsets display aberrant function in systemic sclerosis (SSc) pathogenesis and infiltrate the
lungs of SSc patients with interstitial lung disease (ILD). B-cells relevance is supported by the therapeutic benefits of their
depletion, but a better functional characterization and refined association analysis with ILD progression may allow for more
targeted treatment strategies. We have sought to characterize specific B-cell populations associated with SSc-ILD and
investigate how disease progression affects the transcriptional regimen.

Methods: Single cell RNA-seq was performed on peripheral blood obtained from a cohort of 60 SSc patients enriched for
patients with ILD (n=40). Unsupervised clustering identified the B-cell populations which were then selected for further
sub-clustering analysis and annotation. Using longitudinal pulmonary function test data, SSc-ILD patients were classified
progressive (SSc-ILD-prog) or non-progressive (SSc-ILD-non-prog) lung disease if they lost more than 10% of absolute
forced vital capacity within a year before or after blood collection. Differential expression and sub-type frequency analysis
was conducted between these two categories. Over representation analysis was performed to identify dysregulated path-
ways in SSc-ILD-prog patients.

Fig. 1. a. UMAP of B-cells split into 7 clusters. b. Frequency barplot for each cell-type split by SSc-ILD progressor status. c. Subclustered DN2_a-
NAV_ASM frequency barplot and bubble plot of selected marker genes.
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Results: Clustering and annotation of 29,279 B-cells identified 7 B-cell subtypes (Fig.1a). Comparison of the relative propor-
tions of each cell type between SSc-ILD-prog and SSc-ILD-non-prog (Fig.1b) revealed a significant 1.8-fold increase (p-
value=3.0x10−2) in SSc-ILD-prog for a mixed population of B-cells (DN2_aNAV_ASM), which by subclustering showed three
distinct B-cell subsets: CD11c+ (ITGAX) T-bet (TBX21) expressing double-negative-2 memory B-cells (DN2), CD27−/IgD+

activated naive (aNAV) expressing CD72 and CXCR4, and CD27+/IgD− activated switched memory B-cells (ASM)
(Fig. 1c). Only DN2 were significantly increased in SSc-ILD-prog (2.5-fold, p-value=1.0x10−2). aNAV and DN2 clustered as
a continuum of states, hence we conducted differential expression analysis of the entire DN2_aNAV_ASM cluster (Fig. 2a)
and identified genes upregulated in SSc-ILD-prog with robust enrichment in the“Gene and protein expression by JAK-STAT
signaling after Interleukin-12 stimulation” pathway (FDR = 7.0 x 10−11) and “Diseases of signal transduction by growth factor
receptors and second messengers” pathway (FDR = 2.9 x 10−4) (Fig. 2b).

Conclusion: Using single cell analysis, we identified a significant expansion of double-negative-2 memory B-cells (DN2) in
SSc-ILD patients with active/progressing disease. These cells cluster with CD27−/IgD+ activated naive B-cells and display
an upregulation of IL12-STAT signaling genes, an axis known to be critically involved in CD11c+ B-cell generation in SLE.
Our findings suggest that DN2 frequency and transcriptomic signature changes in accordance with SSc-ILD progression
and may have prognostic value as well as mechanistic involvement in this disease.

Disclosure: T. Oliver: None;K. Taylor: None; Y. Cao: None; T. Sasaki: None;D. Rao: Amgen, 6, AnaptysBio, 2, Astra-
Zeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2;
N. Bottini: Thirona Bio, 2; F. Boin: Adicet Bio, 2; R. Ainsworth: None.

Fig. 2. a. Volcano plot for DN2_aNAV_ASM SSc-ILD progressors vs non-progressors. b. Pathways for differentially expressed genes upregulated
in SSc-ILD prog.
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Abstract Number: 1693

Change in Forced Vital Capacity at Week 12 or 24 Has Prognostic Value for
Outcome at Week 52 in Patients with Autoimmune Disease-Related
Interstitial Lung Diseases

Anna-Maria Hoffmann-Vold1, Margarida Alves2, Corinna Miede3 and Oliver Distler4, 1Oslo University Hospital, Oslo,
Norway, 2Boehringer Ingelheim International GmbH, Ingelheim am Rhein, Germany, Ingelheim, Germany,
3mainanalytics GmbH, Sulzbach (Taunus), Germany, Sulzbach, Germany, 4Department of Rheumatology, University
Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Clinical trials in patients with interstitial lung diseases (ILDs) generally include a 52-week treatment
period. Shorter trials would help speed up drug development and reduce the time that patients receive placebo. We
assessed the prognostic value of change in FVC at week 12 or 24 for change in FVC at week 52, and for ILD progression
over 52 weeks, in patients with autoimmune disease-related ILDs.

Methods: We analyzed data from patients with fibrosing ILD associated with systemic sclerosis (SSc-ILD) in the placebo
group of the SENSCIS trial and patients with progressive fibrosing autoimmune disease-related ILDs in the placebo group

Figure 1. Scatter plots of A) absolute change in FVC% predicted at week 12 and B) absolute change in FVC% predicted at week 24 versus abso-
lute change in FVC % predicted at week 52 in the placebo group of the SENSCIS trial in patients with SSc-ILD.
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Figure 2. Scatter plots of A) absolute change in FVC% predicted at week 12 and B) absolute change in FVC% predicted at week 24 versus abso-
lute change in FVC % predicted at week 52 in patients with autoimmune disease-associated ILDs in the placebo group of the INBUILD trial.

Table. Risk of ILD progression (absolute decline in FVC % predicted ≥5% or death) over 52 weeks for each 2.5% decrease in FVC % predicted
from baseline to week 12 or week 24.
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of the INBUILD trial. Using logistic regression models (unadjusted and adjusted for factors that may affect ILD progression),
we assessed absolute changes in FVC % predicted at week 12 or 24 as predictors of ILD progression (absolute decline in
FVC % predicted ≥5% or death) over 52 weeks.

Results: Among patients with SSc-ILD in the SENSCIS trial, the correlation with absolute change in FVC % predicted at
week 52 was stronger for the change at week 24 (r=0.59; n=256) than for the change at week 12 (r=0.43; n=255)
(Figures 1A and 1B). In unadjusted analyses, the risk of ILD progression over 52 weeks was 1.90 (95% CI 1.52, 2.36) or
2.51 (95% CI 1.93, 3.25) times higher for each 2.5% decrease in FVC % predicted from baseline to week 12 or week
24, respectively (Table). Among patients who had ILD progression at week 52, 50% had an absolute decline in FVC % pre-
dicted ≥3.0 at week 12 and 75% had an absolute decline in FVC % predicted ≥3.0 at week 24. Among patients with pro-
gressive fibrosing autoimmune disease-related ILDs in the INBUILD trial, the correlation with absolute change in FVC %
predicted at week 52 was similar for the change at week 12 (r=0.51; n=71) and week 24 (r=0.55; n=72) (Figures 2A and
2B). In unadjusted analyses, the risk of ILD progression over 52 weeks was 2.20 (95% CI 1.41, 3.42) or 2.15 (95% CI
1.43, 3.22) times higher for each 2.5% decrease in FVC % predicted from baseline to week 12 or week 24, respectively
(Table). Among patients who had ILD progression at week 52, 50% had an absolute decline in FVC % predicted ≥3.5 at
week 12 and 75% had an absolute decline in FVC % predicted ≥2.0 at week 24.

Conclusion: In clinical trials in patients with autoimmune disease-related ILDs, changes in FVC at week 12 and 24 were
associated with the risk of ILD progression over 52 weeks. Among patients who had ILD progression at week 52, the major-
ity showed FVC decline at week 24. This suggests that it is feasible to conduct trials in this patient population of shorter than
52 weeks’ duration.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche,
2, 6, 12, Support for travel, Werfen, 2; M. Alves: Boehringer Ingelheim, 3; C. Miede: Boehringer Ingelheim, 7;
O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie,
2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade
Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring,
2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of
Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of
Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi
Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Acad-
emy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member
Board of Trustees, Topadur, 2, UCB, 2.

Abstract Number: 1694

One-Year Survival Following Single versus Double Lung Transplantation
in Adults with Systemic Autoimmune Rheumatic Disease-related
Interstitial Lung Disease: A Nationwide Cohort Study

Harry Hurley1, Luke Benvenuto2 and Elana Bernstein3, 1Albert Einstein College of Medicine, Maplewood, NJ, 2Columbia
University, New York, NY, 3Division of Rheumatology, Department of Medicine, Vagelos College of Physicians and
Surgeons, Columbia University Irving Medical Center, New York, NY
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Lung transplantation (LT) is a potentially life-saving treatment for patients with systemic autoimmune
rheumatic diseases (SARDs) who have developed end-stage lung disease due to interstitial lung disease (ILD). Although
double lung transplant (DLT) has been associated with better graft survival than single lung transplant (SLT) in patients with
idiopathic pulmonary fibrosis (IPF), lungs are a scarce resource. Thus, to offer LT to a greater number of patients, transplant
centers also perform SLT in patients with IPF and other forms of ILD, including SARD-ILD. However, it is unknown whether
DLT confers a survival benefit over SLT in patients with SARD-ILD. The primary aim of this study was to determine whether
adults with SARD-ILD have higher 1-year mortality rates after SLT than after DLT. We hypothesized that SLT would be asso-
ciated with higher 1-year mortality rates than DLT among adults with SARD-ILD.

Methods: We performed a retrospective cohort study of adults who underwent DLT or SLT in the United States between
May 4, 2005 (the date of implementation of the lung allocation score system) and December 31, 2019. Data were provided
by the United Network for Organ Sharing, a non-profit organization that records data on all solid organ transplants per-
formed in the United States. Subjects were included if they were at least 18 years of age at the time of LT, underwent a
DLT or SLT during the study period, and had a diagnosis of a SARD. Subjects were excluded if they had received a heart-
lung transplant, if they received a LT from a living donor, or if they had missing data on diagnosis or survival time. We mod-
eled transplant procedure type (DLT vs. SLT) as the independent binary variable of interest in stratified Cox models where
survival time was the dependent variable, adjusting for recipient, donor, and procedure factors (Table 1). We used multiple
imputation to account for missing covariate data.

Results: Six-hundred six adults with SARD-ILD were transplanted during the study period and met inclusion criteria. The
median (interquartile range) age was 54 (46-62) years; 59% were female (Table 2). The majority (76%) underwent DLT.
The breakdown of SARD diagnoses is included in Table 3; a plurality (37%) had systemic sclerosis. The 1-year unadjusted
mortality rate following LT per 100 person-years was 14.97 among those who underwent DLT and 17.24 among those
who underwent SLT. In an unadjusted model, SLT was not associated with a relative increase in 1-year mortality compared
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to DLT (hazard ratio [HR] 1.19, 95% confidence interval [CI] 0.75 to 1.19, p = 0.46). Likewise, in our fully adjusted
model – adjusted for recipient, donor, and procedure factors – SLT was not associated with a relative increase in the
1-year mortality rate compared to DLT (HR 1.49, 95% CI 0.34 to 6.57, p = 0.60).

Conclusion: Adults with SARD-ILD who underwent SLT did not have an increased risk of death at 1 year compared to those
who underwent DLT. Offering SLT to appropriately selected adults with SARD-ILD who require LT is a reasonable transplant
strategy and will result in a greater number of available lungs to transplant to SARD-ILD patients in need.

Disclosure: H. Hurley: None; L. Benvenuto: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-Ingelheim, 1, 2,
5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5.

Abstract Number: 1695

Efficacy of Upadacitinib in Patients with Giant Cell Arteritis: Subgroup
Analysis of the SELECT-GCA Phase 3 Trial

Peter Merkel1, Arathi Setty2, Ricardo Blanco-Alonso3, Ravi Suppiah4, Thomas Daikeler5, Valerie Devauchelle6, Elisabeth
Brouwer7, Hiromichi Tamaki8, Liu Meng2, Yang Yang2, Avani Joshi2, Charles Phillips2, Peter K. Wung2 and Cristina Ponte9,
1Division of Rheumatology, Department of Medicine, University of Pennsylvania, Philadelphia, PA, 2AbbVie, North
Chicago, IL, 3Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Spain, 4Health New Zealand, Te Toka Tumai Auckland, Auckland, New Zealand, 5university hospital, Basel,
Switzerland, 6UBO, Brest, France, 7University Medical Center Groningen, Groningen, Netherlands, 8St. Luke’s
International Hospital, Tokyo, Japan, 9Unidade Local de Saúde Santa Maria, Serviço de Reumatologia e Doenças Ósseas
Metab�olicas, Lisboa, Portugal., Lisbon, Portugal

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders I: Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Giant cell arteritis (GCA) is a chronic systemic vasculitis with limited targeted therapeutic options.
The recent SELECT-GCA phase 3 trial demonstrated a favorable benefit-risk profile for upadacitinib 15 mg (UPA15), an oral
selective JAK inhibitor, in treating patients with GCA.1 Here, we further analyzed the efficacy of UPA15 in various subgroups
of patients categorized by baseline (BL) characteristics to better understand its efficacy in different patient subpopulations.

Methods: SELECT-GCA is a double-blind, placebo (PBO)-controlled phase 3 trial, in which patients randomly received
UPA15 or upadacitinib 7.5 mg once daily in combination with a 26-week glucocorticoid (GC) taper regimen, or PBO with
a 52-week GC taper regimen. The results of the primary analysis were previously reported.1 This subgroup analysis presents
data from patients who received UPA15 or PBO. Eligible patients were aged ≥50 years with new-onset or relapsing GCA,
who had active disease within 8 weeks of BL, received ≥ 40 mg prednisone (or equivalent) at any time before BL, and were
taking ≥20 mg of prednisone (or equivalent) at BL. Achievement of the primary endpoint (sustained remission at week 52)
and the secondary endpoint of sustained complete remission from week 12 through week 52 was descriptively evaluated
in subgroups by BL demographic and disease characteristics. Sustained remission was defined as the absence of the signs
or symptoms of GCA from week 12 through week 52 and adherence to the protocol-defined GC taper regimen. Sustained
complete remission was defined as the achievement of sustained remission as well as normalization of both ESR and hsCRP
from week 12 through week 52. Data were analyzed by nonresponder imputation with multiple imputation to handle missing
data due to COVID-19 logistical restrictions.
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Results: A total of 321 patients were assigned and treated with UPA15 (N=209) or PBO (N=112). Patients’ BL characteristics
were well balanced between the two treatment groups (Table 1): mean age was 71 years, 73% were female, 70% had new-
onset GCA, and 30% had relapsing GCA. In the overall trial population, UPA15 demonstrated superior efficacy compared to
PBO per the primary endpoint of sustained remission at week 52 (46% vs 29%, P=.0019) and sustained complete remission
from week 12 through week 52 (37% vs 16%, P<. 0001). Similarly, across nearly all subgroups analyzed, rates of sustained
remission and sustained complete remission consistently favored UPA15 over PBO, including subgroups based on age,
sex, new-onset vs relapsing GCA, history of polymyalgia rheumatica, and other BL characteristics (Figures 1 and 2). The
response rates in some subgroups showed high variability, potentially due to limited sample sizes within those subgroups.

Conclusion: Across nearly all evaluated subgroups in SELECT-GCA, treatment with UPA15 resulted in generally similar
rates of sustained remission and sustained complete remission as observed for the overall trial population. These results fur-
ther support the efficacy of UPA15 across the population of patients with GCA.

References

1. Blockmans D, et al. Ann Rheum Dis. 2024;83(1):232.

Disclosure: P. Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehringer Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Roche, 5;
A. Setty: AbbVie, 3, 11; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6,
Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; R. Suppiah: AbbVie, 2, 6, GlaxoSmithKline, 2, 6, Pfizer, 2, 6, Roche,
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2, 6; T. Daikeler: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Novartis,
2, Pfizer, 2; E. Brouwer: Auto-immune Research Hub (ARCH), 4, UMCG, 12, as an employee of the UMCG, received
grants from the Dutch Arthritis Society (DAS) and the EU/EFPIA/Innovative Medicines Initiative 2 Joint Undertakin;
H. Tamaki: AbbVie, 6, Asahi Kasei Pharma, 6, Astellas Pharma, 6, AstraZeneca, 6, Ayumi, 6, Dai-ichi-Sankyo, 6, Eisai,
6, Eisai Chugai Pharmaceutical, 6, GSK, 6, Kissei Pharmaceutical, 6, Kyowa-Kirin, 6, Lilly, 6, Ono Pharmaceutical,
6, Pfizer, 6, Sanofi, 6, Takeda Pharmaceutical, 6, Tanabe-Mitsubishi, 6; L. Meng: AbbVie, 3, 11; Y. Yang: AbbVie,
3, 11; A. Joshi: AbbVie, 3, 11; C. Phillips: AbbVie, 3, 11; P. Wung: AbbVie, 3, 11; C. Ponte: AbbVie, 2, 5, AstraZeneca,
2, 5, CSL Vifor, 2, 5, GSK, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5.

Abstract Number: 1696

Comparison of Mycophenolate Mofetil Plus Methotrexate versus
Cyclophosphamide with Sequential Azathioprine for Active Takayasu’s
Arteritis: An Open-Label, Randomized-Controlled Trial

XIAOCHUAN SUN1, Jing Li1, Xinwang Duan2, Liyun Zhang3, Dongyun Yao4, Jing Xue5, zhenbiao wu6, Yi Zhao7, Lijun Wu8,
HONGFENG ZHANG9, MENGTAO LI1, Xiaofeng Zeng10, Peter Merkel11 and Xinping Tian12, 1Peking Union Medical College
Hospital, Beijing, China, 2The Second Affiliated Hospital of Nanchang University, Nanchang, China (People’s Republic),
3Shanxi Bethune Hosptial, Taiyuan, China (People’s Republic), 4Jiaozuo People’s Hospital, Jiaozuo, Henan, China (People’s
Republic), 5Second Affiliated Hospital,Zhejiang University School of Medcine, Hangzhou, China (People’s Republic),
6Xijing Hospital, Fourth Military Medical University, Xi’an, China (People’s Republic), 7Xuanwu Hospital, Beijing, China,
8People’s Hospital of Xinjiang Uygur Autonomous Region, Xinjiang, China (People’s Republic), 9The First Affiliated
Hospital of Dalian Medical University, Dalian, 10Department of Rheumatology, Peking Union Medical College Hospital
(PUMCH), Chinese Academy of Medical Sciences National Clinical Research Center for Dermatologic and Immunologic
Diseases (NCRC-DID), Beijing, China, 11University of Pennsylvania, Philadelphia, PA, 12Peking Union Medical College
Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders I: Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The management of Takayasu’s arteritis (TAK) is challenging for lack of large-scale, high-quality clin-
ical trials. Cyclophosphamide (CYC) is a conventional first-line immunosuppressant but is associated with reproductive tox-
icity and increased risk of malignancy. This study evaluated the efficacy and safety of mycophenolate mofetil (MMF)
combined with methotrexate (MTX) compared to CYC followed by azathioprine (AZA) in treating active TAK.

Methods: Patients aged 18 or older with active TAK were randomized 2:1 to receive MMF+MTX or CYC/AZA. All subjects
received high-dose glucocorticoids (GCs) with a predefined tapering plan. MMF was dosed at 750mg or 1000mg twice daily
based on body weight (< 50kg or ≥50kg), and MTX was given at 15mg weekly. CYC was administered intravenously at
15mg/kg for 10 infusions over 28 weeks, followed by oral AZA at 100mg daily. Patients were followed for 52 weeks to eval-
uate treatment efficacy and safety. The primary endpoint was the overall response rate at 52 weeks. Secondary endpoints
included complete and partial response rates at 28 and 52 weeks. Complete response was defined as the resolution of
active disease signs, normalization of ESR and CRP, no progression on imaging, and GCs dose < 15mg daily of prednisone
or equivalent. Partial response was the same as complete response but with ESR and CRP below twice the upper normal
limit or a 50% decrease from baseline. Overall response included both complete and partial response.

Results: A total of 111 patients were enrolled: 74 in the MMF+MTX group and 37 in the CYC/AZA group. Baseline demo-
graphic features, vascular lesions, inflammatory markers, and concurrent medications were comparable between the
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groups. Eleven patients in the MMF+MTX group and eight in the CYC/AZA group were excluded from the per-protocol
(PP) analysis for deviation from the protocol. In the intent-to-treat (ITT) analysis, the overall response rates at 28 and
52 weeks were 58.1% and 55.4% in the MMF+MTX group respectively, significantly higher than 32.4% at both time points
in the CYC/AZA group. Complete and partial response rates at 28 and 52 weeks were also higher in the MMF+MTX group.
Similar results were observed in the PP analysis. Relapse occurred in 4 patients in the MMF+MTX group and 2 in the
CYC/AZA group. The therapeutic benefit of MMF+MTX was more pronounced in patients without prior MTX use and those

Figure 1. Enrollment and randomization of the patients.

Table 1. Response to treatment at 28 and 52 weeks by ITT and PP analysis. * In the PP population at week 28, 70 patients in the MMF+MTX group
and 30 patients in the CYC/AZA group were included. Abbreviations: ITT, intention-to-treat; PP, per-protocol; OR, odds ratio; CI, confidence inter-
val.
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with diffuse artery involvement. Adverse events were reported in 29 (39.2%) patients in the MMF+MTX group and 18 (48.6%)
patients in the CYC/AZA group. Apart from one case of neutropenia with fever in the CYC/AZA group, all adverse events
were mild. Infections, abnormal liver function tests and gastrointestinal discomfort were the most common adverse events
with similar frequency in both groups. Bone marrow suppression and hair loss occurred only in the CYC/AZA group.

Conclusion: MMF+MTX has superior efficacy in inducing and maintaining remission with a comparable safety profile to
CYC/AZA in TAK patients over 52 weeks. These findings suggest that MMF combined with MTX could be the preferred
treatment regimen for patients with active TAK compared to CYC followed by AZA.

Disclosure: X. SUN: None; J. Li: None; X. Duan: None; L. Zhang: None; D. Yao: None; J. Xue: None; z. wu: None;
Y. Zhao: None; L. Wu: None; H. ZHANG: None; M. LI: None; X. Zeng: None; P. Merkel: AbbVie/Abbott, 2, 5, Amgen,
2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx,
2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/
Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio,
2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5,
Talaris, 2, UpToDate, 9, Visterra, 2; X. Tian: None.

Abstract Number: 1697

Results of a One Year Randomized Double-Blind Placebo-Controlled Trial
with Methotrexate 25mg Per Week for Recently Diagnosed PolyMyalgia
Rheumatica

Thomas Bolhuis1, Noortje Kooijman1, Diane Marsman1, Gijs Snijders2, Alfons den Broeder3, Nathan den Broeder4 and
Aatke Van der maas5, 1Department of Rheumatology, Sint Maartenskliniek, Ubbergen, The Netherlands, Ubbergen,
Netherlands, 2Department of Rheumatology, Gelre Ziekenhuizen, Apeldoorn, The Netherlands, Gelre, Netherlands,
3Sint Maartenskliniek, Ubbergen, Netherlands, 4Sint Maartenskliniek, Ubbergen, Gelderland, Netherlands, 5St
Maartenskliniek, Ubbergen, Netherlands

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders I: Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The most effective treatment for Polymyalgia rheumatica (PMR) are glucocorticoids (GC), but these
are associated with toxicity. Three randomized controlled trials (RCTs) suggest methotrexate (MTX) might have GC sparing

Table 2. Adverse events in the MMF+MTX and CYC/AZA group.
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effects [1-3]. However, the RCTs are limited by small sample sizes, a maximum dose of MTX 10mg/week, and suboptimal
quality due to high dropout and lack of blinding in some studies. The aim of this trial is to study the efficacy of MTX 25mg/
week in recently diagnosed PMR patients (PMR MODE study) [4].

Methods: In a 52-week placebo-controlled RCT, patients with recently diagnosed PMR fulfilling the 2012 EULAR/ACR cri-
teria and treated with GC for less than 8 weeks were randomized in a 1:1 ratio to either MTX 25mg/week or matching pla-
cebo, stratified by sex and inflammatory markers (ESR 70 mm/h and/or CRP ≥ 25 mg/L). Patients and physicians
remained blinded throughout the trial, and analysis was also conducted blinded. The primary outcome was GC-free remis-
sion (PMR-activity score < 10) at week 52, tested with a one-sided Cochran-Mantel-Haenszel test with stratification taken
into account. Secondary outcomes were the proportion of patients with relapse and incidence rate of relapse, adverse event
incidence rate, cumulative GC dose, and MTX/placebo dose adjustments.

Results: Sixtyfour patients were recruited, of whom 56 are included in the final analysis, (table 1). The proportion of patients
in GC free remission did not differ significantly between groups, placebo (67%) compared to MTX (68%), adjusted difference
0.00 (95%-CI upper limit 0.25), p = 0.48). Secondary outcomes (table 2) also did not show significant differences, with similar
number and proportion of patients with relapse, adverse event incidence rate, GC use, and MTX/placebo dose adjustment
and discontinuation between groups.

Conclusion: This small but high quality RCT could not show any significant effect of MTX in recently diagnosed PMR
patients on GC free remission at one year. The confidence interval makes clinically relevant effects unlikely. In light of current
availability of other GC sparing agents, the position of MTX in PMR may be revised.

Trial registration: Dutch trial register NL-OMON22681, EudraCT 2019-002413-18

Table 1. Patient characteristics Notes. * Displayed as median (interquartile range). # Based on ≤ 14 U/ml and < 16 for Rheumatoid factor and ACPA
respectively. The PMR-AS is calculated as follows: CRP (mg/dL) + (morning stiffness (in minutes) * 0.1) + elevation of upper limbs (ranging 0-3) +
VAS for pain (ranging 0-10) + VAS physician’s global (ranging 0-10). † converted to prednisolone dose equivalent. Abbreviations. CRP, C-reactive
protein; ESR, Erythrocyte Sedimentation Rate; PMR, polymyalgia rheumatica; ACPA, Anti-citrullinated protein antibodies; PMR-AS, PMR activity-
score; GC, glucocorticoid; kg, kilogram; m, meter a: n = 27; b: n = 26; c: n = 23
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Table 2. Primary and Secondary Outcomes for Methotrexate Versus Placebo Treatment Notes. For continuous outcomes medians (interquartile
ranges) are reported. * Risk difference and one sided 95% CI † Risk ratio and two-sided 95% CI ‡ Incidence rate ratio and two-sided 95% CI #
Remission is based on the PMR-AS, which is calculated by CRP (mg/dL) + (morning stiffness (in minutes) * 0.1) + elevation of upper limbs (ranging
0-3) + VAS for pain (ranging 0-10) + VAS physician’s global (ranging 0-10). A PMR-AS < 10 was considered in remission or low disease-activity.
Abbreviations. GC, glucocorticoid; PMR-AS, PMR activity-score; CRP, C-reactive protein; VAS, visual analogue scale; AE, adverse events. 1 from
which 3 serious adverse events (pulmonary embolism, ischemic cerebrovascular event, and right humeral fracture); 2 fromwhich 1 serious adverse
event (suspected methotrexate pneumonitis). a: n = 27

Figure 1. Cumulative Glucocorticoid Dose During the study. In red Placebo and in blue Methotrexate. Lines display 50 percentile cumulative glu-
cocorticoid dose and bars display interquartile ranges.
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Funding: Dutch Arthritis Society project 18-2-401
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
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Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The SEMAPHORE trial1 was a randomized controlled prospective study to assess the safety and
efficacy (success defined by PMR-AS≤10 and GC≤5mg or GC decrease ≥10mg/day) of intra venous (i.v.) tocilizumab
(TCZ) in glucocorticoids (GC)-dependent polymyalgia rheumatica (PMR). Tocilizumab was shown to reduce GC while
improving clinical and biological inflammatory parameters at 24 weeks. After the 24-week study, patients entered a
double-blind extension.
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Objectives

In this study, we aimed to assess after the 24th week the relapse rate and markers of patients who received a 6-month TCZ
treatment and achieved remission.

Methods: Among 101 patients randomly 1:1 allocated to receive i.v. 8mg/kg TCZ or placebo for 24 weeks in the SEMA-
PHORE trial, 49 received TCZ and 33 of them succeed. All 33 patients but one stopped TCZ at week 24 and they visited
at week 32, with optional follow-up visits every 8 weeks until week 48. The relapse was defined by the failure of the primary
composite outcome (PMR-activity score ≤10 while glucocorticoids decreased ≤5mg/day or glucocorticoids decrease was
≥10mg/day compared to inclusion) during follow-up or the need for ≥1 TCZ infusion. Results are presented by proportion
of patients achieving success at each visit and the outcome over time using a Kaplan Meier curve.

Results: Among the 33 TCZ group patients in remission at week 24, 7 stopped follow-up before the 48th week, 5 of the
other 26 subjects (19.2%) sustained remission in the 6 following months, 21 (80.8%) relapsed. Median time to relapse
was 15 weeks (interquartile range: 8-25).

15 patients were considered in relapse because of PMR-AS≥10, 4 for isolated CRP elevation, 2 after the clinician’s decision.

Among the 16 patients treated with TCZ but not in remission at 24th week, 4 of them (25%) achieved the primary outcome
after continuing TCZ for 24 other weeks.

Conclusion

Among patients with GC-dependent PMR, in remission after a 6-month TCZ treatment, only a quarter remained relapse-free
after treatment discontinuation. This study suggests that a 6-month treatment is not enough to withdraw TCZ. Further stud-
ies assessing the required duration of anti-IL6-receptor treatment to limit PMR relapses are needed.

Conclusion: Among patients with GC-dependent PMR, in remission after a 6-month TCZ treatment, only a quarter
remained relapse-free after treatment discontinuation. This study suggests that a 6-month treatment is not enough to with-
draw TCZ. Further studies assessing the required duration of anti-IL6-receptor treatment to limit PMR relapses are needed.

Figure 1. Relapse-free survival among GC-dependent PMR patients in remission after a 6-month treatment of Tocilizumab Footnotes: Remission
was defined by PMR-AS<10, and GC≤5mg/j or daily GC dose decreased by ≥10mg. Day 0 was the visit at 24th week in the SEMAPHORE trial
Abbreviations: PMR: Polymyalgia rheumatica; PMR-AS: Polymyalgia rheumatica activity score
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d’immunologie clinique-médecine interne, CHU de Caen Normandie, Caen, France, 8CHU Caen, Caen, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders I: Clinical Trials
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: A previous retrospective series reported the efficacy and tolerance of anakinra (ANK) in giant cell
arteritis (GCA) and called for further validation in a prospective study.

Methods: This phase 3 study (NCT02902731) was a multicenter, randomized, double-blind, placebo-controlled trial over a
52-week period. Patients with a GCA diagnosis based on histology or large-vessel imaging were eligible. At inclusion,
patients were randomized 1:1. From inclusion to week 16 (W16), patients in the anakinra (ANK) group received a daily
100mg injection of subcutaneous anakinra while patients in the placebo (PBO) group received a daily injection of placebo.
In both arms, GC protocol was similar. Each patient started 0.7 mg/kg of prednisone equivalent and followed a protocolized
tapering schedule until discontinuation at week 52. Endpoints included the relapse rate at W16, W26, W52, and the comple-
tion of the GC tapering. After determining the sample size, we aimed to include 70 patients, 35 in each arm. Given the SARS-
CoV-2 pandemic, the study was prematurely stopped after 30 patients were included. We herein present the results of the
intent-to-treat population of 30 patients.

Results: From 5 centers, 30 patients were randomized as follows: 17 in the ANK group and 13 in the PBO group. Their char-
acteristics at baseline were not different (Table 1). Of the 30 patients, 26 completed the W52 protocol visit. Among the
4 other patients, one in the ANK group was lost to follow-up at W42 and did not experience any relapse, two (one in each
group) left the study protocol at W20 after experiencing relapses, and one in the ANK group stopped the study at W16 after
he experienced two relapses.
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Among the 17 patients who received ANK, one patient stopped the treatment at W12 after he experienced serious adverse
events (AEs). He did not relapse before discontinuation.

At W26, 12 (40%) patients had relapsed, 8 (47%) in the ANK group and 4 (31%) in the PBO group (p=0.47). No
ischemic complication had occurred at the time of relapse. At W26, a deviation from the protocolized GC tapering
was observed in 13 (43%) patients, 7 (41%) in the ANK group and 6 (46%) in the PBO group (p=1). At W52, a total
of 15 (50%) patients had relapsed, 9 (53%) in the ANK group and 6 (46%) in the PBO group (p=1). The relapse-free
survival is shown in Figure 1. Seven of the 9 relapsing patients who received ANK experienced a disease flare after
ANK discontinuation. At W52, 2 patients in each group had discontinued GC (p=0.87). Seven serious AEs were
reported in five patients, including 4 occurring under ANK. Infections were observed in 59% of patients who received
ANK and 62% receiving PBO (p=1).

Relapse-free survival of GCA patients receiving anakinra or placebo.
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Conclusion: Although it was prematurely discontinued, this prospective study does not support anakinra as a treatment to
reduce the risk of relapse in GCA or reduce GC exposure.

Disclosure: H. de Boysson: None; K. Ly: None; L. Geffray: None; T. Quemeneur: None; E. Liozon: None;
H. Bezanahary: None; N. Le Gouellec: None; A. Audemard: None; S. Deshayes: None; J. Boutemy: None;
G. Maigné: None; N. Martin Silva: None; J. Parienti: None; A. Aouba: None.
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Comparative Effectiveness of Sarilumab vs. Methotrexate as a
Glucocorticoid-Sparing Agent in Patients with Polymyalgia Rheumatica

Jeffrey Curtis1, Fenglong Xie2, Shanette Daigle3 and Sebastian E. Sattui4, 1The University of Alabama at Birmingham,
Birmingham, AL, 2University of Alabama at Birmingham, Birmingham, AL, 3FASTER, Birmingham, AL, 4University of
Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
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Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Polymyalgia rheumatica (PMR) is an inflammatory condition that typically affects older individuals for
whom long term glucocorticoid (GC) use may be undesirable. Moreover, the comparative effectiveness of sarilumab (SAR)
as the only FDA-approved treatment for PMR vs. conventional immunomodulators like methotrexate (MTX) is unclear. We
examined the proportion of patients able to discontinue GCs on SAR and evaluate the effectiveness of SAR vs. MTX to
achieve GC discontinuation.

Methods: We used augmented commercial claims data from Komodo HealthMap to identify patients with PMR aged ≥50
with ≥2 PMR diagnoses initiating sarilumab as a second line (2L) or third line (3L) therapy following FDA approval 02/2023,
requiring a 12 month baseline with full and continuous coverage during follow-up. We descriptively characterized the pro-
portion of patients able to discontinue GCs ( >60 day gap with no GC use) by ≥6 months.

We then derived two comparator cohorts of MTX (2L) and leflunomide (3L) users that were propensity score (PS) matched
1:1 on age, sex, race/ethnicity, insurance type, baseline GC use and dose, time since first PMR diagnosis, and comorbidi-
ties. Standardized mean differences (SMDs) ≤ 0.10 and p values < 0.05 were used to describe differences between cohorts
between SAR vs. MTX (2L) and SAR vs. LEF (3L) cohorts. Following confirmation of appropriate balance between the SAR
and MTX/LEF cohorts, we described the proportion able to discontinue GCs within 6 and 9 months.

Results: After 02/2023, 235 patients initiated sarilumab, of which 107 had at least 6 months follow-up. Of these, 47.7%
(n=51) were able to discontinue GCs within 6 months, with an increasing proportion able to discontinue with additional
follow-up time (e.g. 71.4% by 10 months). After deriving a comparable cohort of patients initiating SAR vs. MTX for 2L treat-
ment, a total of 210 patients were matched. Characteristics of SAR patients: mean (SD) age 67.0 (7.7) years, 56.2% female,
66.7% white, 54.2% commercially insured, mean (SD) starting prednisone dose was 8.4 (5.6) mg/day, and median of
237.0 days from first PMR diagnosis. Based on SMDs and p-values, the 2L SAR-MTX cohorts were well balanced. After
restricting to patients with at least 6 months of follow-up with full coverage (n=68 total), SAR and MTX cohort characteristics
were similar.
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Among these individuals, the proportion of patients using SAR who were able to discontinue GCs within 6 months was
numerically greater (59%) than for MTX users (35%). SAR patients required fewer median [IQR] days on GCs (SAR:
122 [61, 195] days vs. MTX: 227 [131,287]) and a numerically lower median (IQR) cumulative dose of GCs: 679mg
(440, 1,005) vs. MTX: 867mg (523, 1,248). The 3L SAR vs. LEF cohorts were not well balanced and not further analyzed

Conclusion: Based on these preliminary results derived from large health plan claims data, and consistent with previously
published results in an older Medicare-eligible PMR population examining off-label IL-6Ri use, sarilumab appears more
effective than MTX as a GC-sparing agent. Analyses are ongoing to augment the sample size and confirm the robustness
of these findings.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5, Glax-
oSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Setpoint,
2, 5, UCB Pharma, 2, 5; F. Xie: None; S. Daigle: None; S. Sattui: Amgen, 1, AstraZeneca, 5, Bristol-Myers Squibb
Foundation, 5, Fresenius Kabi, 6, GlaxoSmithKline, 5, Sanofi, 1, 2.

Abstract Number: 1701

STING Pathway Activity in SLE Patient Serum Correlates with NFkB
Activation, Autoantibody Levels, and a Unique Cytokine Profile That
Drives Disease Activity

Hyun Hee Kim1, Haochen Jiang2, Tatiana Ort3, Gary Sims3 and Richard Hanna4, 1AstraZeneca, Gaithersburg, MD,
2University of Nebraska, Omaha, NE, 3Immunology Biosciences, Research and Early Development, Respiratory and
Immunology (R&I), BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 4AstraZeneca, Dickerson, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Innate Immunity: Molecular Insights Into Immune Dysregulation
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogenous systemic autoimmune disease which is
associated with innate immune activation, type I IFN, inflammasome and NFkB-related cytokines. Several innate signaling
pathways including TLRs, STING, IFN, RIG-I and MDA5 are reported to be actively involved in the pathogenesis of SLE,
although the relative contribution of these pathways to disease activity and pathology across the SLE patient population
remains uncertain.

The objective of this study is to ascertain which of innate signaling pathways play a critical role in driving inflammatory medi-
ators in SLE patients.

Methods:We characterized healthy and lupus patient serum for innate immune pathway-specific type I IFN and NFkB acti-
vation activity using myeloid dual reporter THP1 cells lines. Reporter cell lines with knockouts of specific innate immune
receptors (including MyD88, STING, IFNAR, RIG-I, MDA5, TLR or IRF3/5/7 transcription factors) were treated with innate
pathway specific agonists/antagonists or donor sera to examine type I IFN and NFkB activity. We then analyzed the compo-
sition of donor sera by measuring 120 autoantibodies and 250 autoimmune-associated secretory proteins using Systemic
Autoimmune-associated Antigen Array (Genecopoeia) and NULISAseq (Alamar Biosciences), respectively. Statistical corre-
lations were made between serum innate immune pathway-specific activity of IFN and NFkB responses to autoimmune pro-
tein and autoantibody levels.
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Results: SLE serum had high type I IFN and NFkB activating activity that could be inhibited to varying degrees by specific
innate receptor knockout. As expected the IFNAR pathway knockout was the most effective at inhibiting the type I IFN
response, but it did not inhibit lupus serum induced NFkB responses. The STING and MyD88 knockout were the strongest
inhibitors of SLE serum induced NFkB responses, while suppressing >50% of the type I IFN response. In contrast, RIG1 and
IRF knockout were not effective in inhibiting the response. Several elevated autoantibodies levels that correlate significantly
with STING pathway-specific activity of serum including dsDNA, core histone, complement factor P, and collagen XVIIa.
STING pathway activity also positively associated with a unique autoimmune protein signature in patients including IL-27,
IL-17A, IL-18, CCL4, VEGFA, IL-1RN, CTSS, and EGF.

Conclusion: This study reveals that STING pathway mediates a major portion of the innate immune driven NFkB and IFN
activity in lupus patient serum, and positively associates with the levels of a subset of autoantibodies and a unique patient
cytokine profile. Comparison of several innate pathways indicates that STING pathway activity is one of the most broadly
acting and correlative to lupus serum induced innate immune mediated SLE activity.

Disclosure: H. Kim: AstraZeneca, 3; H. Jiang: None; T. Ort: AstraZeneca, 3; G. Sims: AstraZeneca, 3; R. Hanna:
AstraZeneca, 3.

Abstract Number: 1702

Placental Developmental Defects in a Humanized-TLR8 Mouse Model of
Spontaneous Anti-Phospholipid Antibody Induced Pregnancy Loss

Yunwei Xia1, Naomi I. Maria2, Zhengzi Yi3, Chirag Raparia4, Gayathri Konanur Gopikrishna1, Weijia Zhang3 and Anne
Davidson2, 1Feinstein Institutes for Medical Research, Manhasset, 2Feinstein Institutes for Medical Research,
Manhasset, NY, 3Mt. Sinai School of Medicine, New York, NY, 4Donald and Barbara Zucker School of Medicine At Hofstra/
Northwell, Shoreham, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Innate Immunity: Molecular Insights Into Immune Dysregulation
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Antiphospholipid antibodies (aPL) confer a high risk for adverse pregnancy outcomes, especially in
women with SLE. aPLs can induce pro-inflammatory signaling via TLR8 receptors, but mouse models to study the role of
TLR8 are limited due to the attenuated ssRNA-binding capacity of mouse TLR8. We generated a spontaneous model of
aPL-induced pregnancy loss by crossing Sle1 mice with mice expressing a human TLR8 transgene (Sle1.huTLR8tg).
Sle1.huTLR8tg mice but not Sle1 or C57BL6.huTLR8tg mice have a high frequency of pregnancy loss, demonstrating the
requirement for both autoantibodies and TLR8 in fetal-placental injury.

Methods: Bulk RNA-sequencing was conducted on feto-placental units from Sle1 and Sle1.huTLR8tg mice at Day E8.5
(day of peak decidualization and spiral artery remodeling) and Day E13.5 (at which time the placenta has been fully formed).
qPCR was performed to validate RNAseq findings. Uterine natural killer (uNK) cells were identified at Day E9.5 on flow
cytometry as Lin- NK1.1+ cells, and further classified into tissue-resident (CD49a+) or circulating (CD49b+) subsets. DBA
lectin was used to identify uNK cells on IHC. Placental myeloid cell subsets were analyzed in the same tissues by flow cytom-
etry. Sle1.huTLR8tg to Sle1 bone marrow chimeras were generated and placentas from pregnant chimeras were analyzed
for myeloid subsets by flow cytometry.
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Results: Placental abnormalities in Sle1.huTLR8tg mice include attenuation of vessels in the labyrinth, thinning of the junc-
tional zone, thickened arterial walls, placental infarcts and inflammation. Bulk RNA sequencing of Sle1.huTLR8tg placentas
at Days E8.5 and E13.5 showed a suppressed uNK cell gene signature, confirmed by qPCR (Fig. 1b). Flow cytometry
(Fig. 2a) and IHC (Fig. 2b) demonstrated a decrease in uNK cell number in Day E9.5 Sle1.huTLR8tg feto-placental units with
no difference in the frequency of tissue-resident vs. circulating uNK subsets. Concurrently, an upregulation of myeloid-
related genes was observed at Day E8.5 (Fig 1c). A continued decrease in placental NK cells and thinning of the junctional
zone were evident at Day E13.5. Analysis of placentas from bone marrow chimeras indicated preferential recruitment of
huTLR8tg myeloid cells to the placentas.

Conclusion: Sle1.huTLR8tg mice are the first spontaneous model for aPL-induced pregnancy loss and demonstrate early
placental developmental defects including a loss of uNK cells and junctional zone trophoblasts, the major cell types involved
in placental spiral artery remodeling. An increase in placental myeloid cells in Sle1.huTLR8tg placentas may indicate an

Fig 1. A. Volcano plot showing downregulated genes (p=0.05), with NK-related genes in red. B. RT-qPCR of NK-related genes in d8.5 placentas.
C. Top 30 downregulated genes in d8.5 Sle1.huTLR8tg placentas.

Fig 2. A. Representative NK1.1+ histograms from B57BL/6, Sle1, and Sle1.huTLR8.tg d9.5 placentas (left). Quantification of NK1.1+ cells as a
percentage of total placental cells, and CD49a+ and CD49b+ subsets as a percentage of NK1.1+ cells (right). B. DBA lectin with PAS counter-
staining IHC (top) and DBA lectin IF (bottom) in d9.5 Sle1 placentas (left) and Sle1.huTLR8.tg placentas (right).
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upstream regulatory defect affecting uNK cell proliferation and/or recruitment. Similar immune defects have recently been
described in 1st trimester human APS placentas. Subsequent compromise of the placental vasculature leads to the classical
features of placental infarction and inflammation. Our findings suggest a possible role for human TLR8 in aPL-induced preg-
nancy loss with potential therapeutic implications. Further studies are needed to understand the factors regulating uNK cell
function and recruitment to the placenta, including a potential role for myeloid cells.

Disclosure: Y. Xia: None;N. Maria: None; Z. Yi: None;C. Raparia: None;G. Konanur Gopikrishna: None;W. Zhang:
None; A. Davidson: EMD Serono, 5.

Abstract Number: 1703

Single Cell and Spatial Transcriptomics Implicate Vascular Cell
Orchestration of Inflammatory Changes After Ultraviolet Light Exposure

Rachael Wasikowski1, Erin Theisen2, Jie An3, Lam C. Tsoi1, Ksenia Anufrieva4, Kevin Wei5, Johann Gudjonsson6 and
Keith Elkon3, 1Michigan, Dept. of Dermatology, Ann Arbor, MI, 2Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, 3University of Washington, Seattle, WA, 4BWH, Cambridge, MA, 5Brigham and Women’s Hospital at
Harvard Medical School, Boston, MA, 6University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Innate Immunity: Molecular Insights Into Immune Dysregulation
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Skin sensitivity to sunlight affects�70% of systemic lupus erythematosus (SLE). In addition, ultravi-
olet radiation (UVR) can stimulate systemic disease flares, but how this occurs is unknown. To systematically examine the
acute effects of UVR, we performed single cell nuclear RNA sequencing (snRNAseq) and a spatial and kinetic analysis of
gene expression in the skin following UVR.

Methods: Shaved mouse skin received a single exposure of 500 mJ/cm2 UVB, and biopsies were taken at times 0 and
12 hrs (snRNAseq) and then 0, 6, and 24 hours after UVB exposure (n=3 per group) for spatial transcriptome analysis.
snRNAseq employed Illumina NextSeq protocols with bioinformatics utilizing Monocle and Seurat pipelines. For spatial anal-
ysis, fixed tissue was stained with antibodies to CD45 and to cytokeratin (CK) to mark immune cells and keratinocytes,
respectively and processed on the GeoMx digital spatial profiler. Mouse whole transcriptome probe set was used for next-
generation sequence analysis and processed on the nanoString Software Suite 2.5.1.145. Pathway analysis was deter-
mined by Ingenuity (IPA).

Results: UVR was accompanied by increased cellular apoptosis (caspase 3 staining), which peaked at 6 hours (Fig.1).
SnRNAseq with 51,162 cells identified 12 cellular subtypes and revealed a shift toward increased myeloid and endothelial
cell numbers, with decreased proportions of differentiated and keratinized keratinocytes. The most marked changes in gene
expression were observed in melanocytes (MLNs), followed by endothelial cells (ECs) and keratinocytes, with lesser shifts in
fibroblast and myeloid cells. Enriched biological processes shared across multiple cell types include enriched cytokine sig-
naling in the immune system, neutrophil degranulation, senescence-associated secretory phenotype, and inflammasome
pathway activation. Receptor ligand interactions demonstrated shifts towards increased activity of ECs, MLNs, and myeloid
cells. Unique pathways increased with UVB exposure included CXCL chemokines (CXCL1, CXCL2, and CXCL5, Fig.2),
increased CCL chemokine expression (CCL2, CCL6, CCL7, and CCL9), and complement components (C3, C4, and
C1qa, Fig. 3). The major contributors to chemokine gene expression were myeloid and ECs, whereas C3 gene expression
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was seen across multiple cell types. These data were validated by spatial profiling (GeoMX) of the epidermis, dermis, and
subcutaneous tissue. The most marked changes were in the epidermal and superficial dermal compartment with IPA
highlighting apoptosis, UV-response, unfolded protein response, and p53 pathway activation and also DEGs involving leu-
kocyte activation, cellular defense response, and regulation of reactive oxygen species.

Conclusion: Following UVR, cell stress leads to epithelial cell death and activation of inflammatory pathways. Interestingly,
ECs appear to be central in orchestrating UVR inflammatory responses (Figs. 1,2,3C) that include stimulation of chemokines
and complement, which in turn facilitate myeloid infiltration and immune activation. Many of these genes and pathways have
been shown to be abnormal in diseases such as lupus.

Fig. 2 Activated CXCL family chemokines following UVR at 12 hours. Violin plots of Cxcl2, Cxcl3, Xcxl5, and ACKR1 in UVR exposed skin (A). Cir-
cos plot of interactions related to CXCL pathway signaling between endothelial cells (mural cells) and other cell types in UVR-exposed skin (B).
CXCL signaling pathway network in UVR-exposed skin (C).

Fig. 1. Apoptosis and single-cell analyses from UVR exposed mouse skin. Change in Caspase-3 staining in UVR mouse skin at different locations
and time points (A). UMAP of single-cell data obtained from UVR-exposed skin at 12 hours and cell proportion in UVR-treated vs. unexposed skin
(B). Heatmap of immune-related receptor-ligand interactions in unexposed vs. UVR-treated skin at 12 hours. The colors represent the total num-
ber of receptor-ligand pairs (C).
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Disclosure: R. Wasikowski: None; E. Theisen: None; J. An: None; L. Tsoi: Janssen, 5; K. Anufrieva: None; K. Wei:
10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; J. Gudjonsson: AbbVie/Abbott,
12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Jans-
sen, 12, support, Novartis, 12, support; K. Elkon: None.

Abstract Number: 1704

Cluster Analysis of Peripheral Blood Mononuclear Cell Subpopulations
Using Deep Immunophenotyping, Multiplex Serum Cytokines and Small
Lipid Mediators at the Very Early Stages of Steroid Treatment in
Polymyalgia Rheumatica and Giant Cell Arteritis

Dimitrios Anastasios Palamidas1, Maria Papadaki2, Nikolaos Paschalidis3, Eleftherios Pavlos4, Loukas chatzis1, Ourania
Argyropoulou5, Panagiota Palla5, Ioanna-Evdokia Galani6, Andreas Goules7, Evangelos Andreakos4 and Athanasios
Tzioufas8, 1Pathophysiology Department, Athens School of Medicine, National and Kapodistrian University of Athens,
Athens, Greece, Cholargos Athens, Greece, 2Laboratory of Immunobiology, Center for Clinical, Experimental Surgery
and Translational Research, Biomedical Research Foundation of the Academy of Athens, Athens, 115 27, Greece.,
Cholargos Athens, Attiki, Greece, 3Mass Cytometry-CyTOF Laboratory, Center for Clinical Research, Experimental
Surgery and Translational Research, Biomedical Research Foundation of the Academy of Athens, Athens, Greece,
Cholargos Athens, Greece, 4Laboratory of Immunobiology, Center for Clinical, Experimental Surgery and Translational
Research, Biomedical Research Foundation of the Academy of Athens, Athens, 115 27, Greece., Athens, Greece,
5Department of Pathophysiology, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece.,
Athens, Greece, 6Laboratory of Immunobiology, Center for Clinical, Experimental Surgery and Translational Research,
Biomedical Research Foundation of the Academy of Athens, Athens, 115 27, Greece., Cholargos Athens, Greece,
7GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece, 8LAIKO HOSPITAL, Athens, Greece

Fig. 3. Activated Complement family following UVR at 12 hours. Violin plots of C3, Itgam, and Itgb2 in UVR exposed skin (A). Circos plot of inter-
actions related to complement pathway signaling between endothelial cells (mural cells) and other cell types in UVR-exposed skin (B). Complement
signaling pathway network in UVR-exposed skin (C). The expression of C3 (D) and C1qa (D), as violin plots of UVR-exposed skin (green) vs control
non-exposed skin (red) at 12 hours.
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Innate Immunity: Molecular Insights Into Immune Dysregulation
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Polymyalgia Rheumatica (PMR) and Giant Cell Arteritis (GCA) are autoimmune/autoinflammatory
disorders affecting patients over 50 years and are characterized by an acute inflammatory response. The majority of patients
respond well to steroids even after a few hours of treatment. Changes in cell subpopulations, plasma cytokines and small
effector molecules at the very early stages of glucocorticoid (GC) initiation, have never been studied. In this report, we aim
to decipher the immune landscape in 4 distinct time points during disease course [0h (T1), 48h (T2), 96h (T3) and 24 weeks
(T4)] after GC treatment in GCA and PMR patients.

Methods: Serum, plasma and peripheral blood mononuclear cells (PBMCs) were collected prospectively from 8 GCA and
6 PMR newly diagnosed patients along with their demographic, clinical and serological data. Sixteen healthy individuals
served as controls (HC). Deep immunophenotyping [Mass cytometry, (CyTOF)] was performed in PBMCs at T1-T3. Serum
levels of 21 cytokines (Table 1) were measured at T1 and T3 with Luminex technology. Lipid mediators (LMs) levels including
the most well characterized pro-inflammatory and pro-resolving LMs were measured at T1,T3 and T4 with the LC-MS/MS
method (Table 1).

Results: Unsupervised clustering of CyTOF results identified 40 clusters corresponding to different immune cell subsets/
phenotypes (Fig.1). For the main individual immune cell types identified [CD4, CD8, TCRγδ cells, NK cells, B cells, Monocytes
and Dendritic Cells (DCs)] there was no significant intra and inter group alterations in cell numbers among HC, GCA and PMR
at the 3 time points tested (0, 48, 96h). No changes were also observed in serum cytokine levels between GCA and PMR
patients at the same time points. However, in depth cell cluster analysis disclosed significant changes in certain cell pheno-
types between GCA patients and HC (Fig.2). Indeed, a significant decrease in cell frequencies of pDCs (Fig.2A), non-
classical monocytes (Fig.2B), NK CD56+CD57+CD16+ cells (Fig.2C), NK CD56+CD57-CD16+ cells (Fig.2D), and NKT cells
(Fig.2E), with a concomitant increase in mDCs (Fig.2F), classical monocytes (Fig.2G), NK CD56+CD57+CD16- cells
(Fig.2H), NK CD56+ cells (Fig.2I), HLADR+ CD4 T cells (Fig.2J), and CD8+ TEMRA cells (Fig.2K), were observed. Lipidomic
analysis revealed that both PMR and GCA at T1 had a low ratio of pro-inflammatory as opposed to pro-resolving LMs. In T3,
GCA patients exhibited a two-fold increase in the prevalence of pro-inflammatory LMs. In T4, the ratio of pro-inflammatory/
resolving LMs in GCA patients remained (x1.5) increased compared to PMR ratio.

Table 1. Lipid mediators and cytokines identified in the serum of the studied cohort. Twenty-five lipid mediators (LMs) identified in HC, GCA and
PMR plasma with the LC-MS/MS method (left column) along with their respective full name and role in the inflammatory cascade (middle column).
Twenty-one cytokines identified with Luminex technology in HC, GCA and PMR patient serum (right column). ITAC: Interferon–inducible T Cell
Alpha Chemoattractant
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Conclusion: Rapid clinical improvement of GCA and PMR patients, following steroid treatment is associated with cellular
alterations, involving mainly DCs, non-classical macrophages and NK cells, that are not associated with changes in plasma
cytokine levels. Pro-resolving lipid mediators can differentiate GCA and PMR patients, remaining increased in GCA patients
after 24 weeks of GC treatment, suggesting a possible underlying residual inflammation or active tissue remodeling. Further
studies with a larger number of patients are required to validate these findings and define, new next generation biomarkers.

Disclosure: D. Palamidas: None; M. Papadaki: None; N. Paschalidis: None; E. Pavlos: None; L. chatzis: Pfizer, 2;
O. Argyropoulou: None; P. Palla: None; I. Galani: None; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer, 2;
E. Andreakos: None; A. Tzioufas: Pfizer, 2.

Figure 1. Heatmap of the median marker intensities (arcsinh, transformed median marker expression calculated over cells from samples analyzed
with CyTOF, n=55) of the 30 markers across the 40 cell populations obtained with FlowSOM. Hierarchical similarity between the 40 meta clusters
is noted with a dendrogram on the left (Euclidean distance; average linkage).

Box plots of the statistically significant changes in cell subpopulations/phenotypes between GCA (n=8) and Healthy Control (n=16) samples. Each
cell type is shown as the percentage of the parent cell type and not total PBMCs.
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Abstract Number: 1705

Deep Phenotyping Characterization of Peripheral Natural Killer Cells
Reveals Impaired Cytotoxicity and Exhaustion During VEXAS Syndrome

Paul Breillat1, Carbone Francesco2, Possémé Céline3, Marie Templé4, Aurélien Corneau5, Marine Luka2, Camille
Gobeaux6, Rodéreau Outh7, Estibaliz Lazaro8, Guillaume Le Guenno9, François Lifermann10, Marie Berleur11, Melchior
Le Mene4, Chloé Friedrich4, Cédric Lenormand12, Thierry Weitten13, Vivien Guillotin14, Barbara Burroni6, Jeremy
Boussier15, Lise Willems6, Léa Dionet16, Tharaux Pierre-Louis16, Darragh duffy17, Mickael Ménager18, Olivier Kosmider4

and Benjamin Terrier19, 1Service de Médecine Interne, Centre de Référence Maladies Systémiques Autoimmunes et
Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris
(AP-HP), INSERM U970, Université de Paris, PARIS, France, 2Institut Imagine, Paris, France,, Paris, France, 3Institut
Pasteur, Paris, France, Paris, France, 4Hematology Laboratory, Assistance Publique-Hôpitaux de Paris, Centre-Université
de Paris Cité, Cochin Hospital, Paris, France, Paris, France, 5Sorbonne Université, Paris, France, 6Cochin Hospital, Paris,
France, Paris, France, 7CH, Perpignan, France,, Perpignan, France, 8Bordeaux University Hospital, Pessac, France, 9CHU,
Clermont-Ferrand, France,, Clermont-Ferrand, France, 10Dax Hospital, Dax, France, Dax, France, 11CHU Bichat, Paris
France, Paris, France, 12CHRU, Strasbourg, France, Strasbourg, France, 13CHIGAS, Gap, France, Gap, France, 14CHU
Bordeaux, Bordeaux, France, Bordeaux, France, 15Sorbonne University, Paris, France, 16Paris Cardiovascular Research
Center, INSERM U970, Paris, France, 17Translational Immunology Unit, Institut Pasteur, Université Paris-Cité, Paris,
France, Paris, France, 18Institut Imagine, Paris, France, Paris, France, 19Service de Médecine interne, Hôpital Cochin, AP-
HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Innate Immunity: Molecular Insights Into Immune Dysregulation
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) is a severe auto-inflammatory
disorder associated with acquired mutations in the UBA1 gene that occur in hematopoietic stem cells and persist in periph-
eral mature myeloid cells, but also, as recently described, in natural killer (NK) cells. VEXAS syndrome is associated with a
high incidence of severe infections, especially with opportunistic pathogens. We hypothesized that the NK cell immune
response may be impaired in VEXAS syndrome.

Methods: This was a non-interventional study in the setting of a local biological samples collected in routine care. A written
informed consent was collected for all participants. Patients included were adults with severe autoinflammatory disease with
(VEXAS) or without (VEXAS-like) UBA1 somatic mutations. We compared with gender-matched healthy controls (HCs). We
performed an integrated immune analysis of peripheral NK cells including multiparameter phenotyping using CyTOF, single-
cell gene expression analyses, cytokine profiling and whole blood cytokine response to Toll-like receptor (TLR) agonists
challenge using the TrueCulture system.

Results: Forty-two VEXAS patients, 20 VEXAS-like and 36 HCs were included in the CyTOF analysis. Peripheral NK cells
from UBA1-mutated individuals were quantitatively impaired with a median (IQR) count of 49/mm3 (19.5-122) vs
217 (138-346) in HCs (p< 0.0001) and 192 (135-276) in VEXAS-like, (p=0.0004). NK cells from VEXAS patients exhibited
features of impaired cytotoxic capacity with decreased CD8a expression compared to HCs (58.3% vs 26.9% p< 0.0001),
exhaustion with increased PD-1 (59.6% vs 29% in HCs p< 0.0001 and 44.2% in VEXAS-like p=0.03) and Tim3 expression
(57% vs 27% in HCs p< 0.0001), and had aberrant CCR4 and CCR6 expression. VEXAS NK cells also had decreased
CXCR3 expression (7.1% in VEXAS vs. 14.6% in HCs p=0.0002 and 14.2% in VEXAS-like p=0.001), which play a role in
NK cell recruitment to tissues and promotes NK cell-mediated cytotoxicity.
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Single-cell gene expression analysis revealed increased inflammatory signatures (including NFkB, TNFa, IL-6 and IL-1 sig-
naling), unfold protein response, apoptosis and P53 signatures in NK cells from VEXAS patients. They also showed
decreased cytotoxicity and Granzyme A-mediated apoptosis signatures, as well as IL-2 and IFN-y production signatures.

Peripheral blood cytokine levels showed similar results between the 3 groups for IL-2, IL-12, IL-15, IFN-y and granzyme B. In
contrast, circulating levels of PDL1 were significantly increased in VEXAS patients with a median (IQR) of 135 pg/mL
(115-166) vs 81 (67-91), p=0.0006 in HCs and 110 (87-140) in VEXAS-Like, p=0.02).

TruCulture assays shows impaired cytokine (IL-2, IL-15 and IFN-y) and Granzyme B production after whole blood stimula-
tion with TLR4 (LPS), TLR7/TLR8 (R8478) and TLR3 (polyl:C) agonists.

Conclusion: Our results suggest that peripheral NK cells from VEXAS patients exhibit an exhausted phenotype with
impaired cytotoxicity. This may play a role in the increased risk of severe infections associated with VEXAS syndrome.

Disclosure: P. Breillat: None; C. Francesco: None; P. Céline: None;M. Templé: None; A. Corneau: None;M. Luka:
None; C. Gobeaux: None; R. Outh: None; E. Lazaro: None; G. Le Guenno: None; F. Lifermann: None; M. Berleur:
None; M. Le Mene: None; C. Friedrich: None; C. Lenormand: None; T. Weitten: None; V. Guillotin: None;
B. Burroni: None; J. Boussier: None; L. Willems: None; L. Dionet: None; T. Pierre-Louis: None; D. duffy: None;
M. Ménager: None; O. Kosmider: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.
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Multi-omic Study in Patients with SITRAME Syndrome

Yixiang Yves-Jean Zhu1, Angèle Soria2, Thomas Moreau3, Guilaine Boursier4, Vincent Bondet5, Françoise Donnadieu6,
Clara Cretet7, Aness Haddouche7, Carine Schmidt3, Diego Bletry3, Emmanuelle Amsler2, Annick Barbaud2, Farah Rahal5,
Yannick Chantran8, Margaux Cescato3, François Maillet9, Anne-Sophie Korganow10, Benjamin Chaigne11, Yannick
Dieudonné10, Guillaume Lefevre12, Makoto Miyara7, Vivien Beziat13, Caroline Deswarte13, Michael White6, Sophie
Georgin-lavialle1, Darragh duffy5 and Mathieu Paul Rodero3, 1Sorbonne Université, Department of internal medicine,
Tenon Hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France, 2Sorbonne Université, Department of
dermatology and allergology, Tenon hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France, 3Université
Paris CIté, Laboratoire de Chimie et de Biochimie Pharmacologiques et Toxicologiques, Faculté des Saint-Pères, Paris,
France, 4University of Montpellier, Montpellier, 5Translational Immunology Unit, Institut Pasteur, Université Paris-Cité,
Paris, France, Paris, France, 6Pasteur Institut, Laboratoire d’épidémiologie et analyse des maladies infectieuses, Paris,
France, 7Sobonne University, Centre d’Immunologie et des Maladies Infectieuses, Paris, France, 8Departmen of
Biological Immunology, Saint-Antoine Hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France, 9AP HP,
Paris, France, 10University of Strasbourg, Department of Clinical Immunology and Internal Medicine, Nouvel Hôpital
Civil, Strasbourg, France, 11Service de Médecine Interne, Centre de Référence Maladies Systémiques Autoimmunes et
Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris
(AP-HP), Paris, Ile-de-France, France, 12CHU Lille, Institut d’Immunologie, Lille, France., Lille, France, 13IMAGINE Institut,
Human Genetics of Infectious Diseases Laboratory, Paris, France
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Background/Purpose: The SITRAME syndrome (Systemic Inflammatory Trunk Recurrent Acute Macular Eruption) is a
newly described inflammatory entity affecting adult patients with no family history (Soria et al 2022). Patients present with
recurrent flares of truncal rash (Fig 1.) associated with fever, asthenia and biological inflammation, most commonly following
a history of viral infection or mRNA vaccination. In this study, we aim to identify the inflammatory pathway(s) involved in the
disease.

Methods: 14 patients were recruited to perform a multi-level characterisation of the disease using blood samples. This char-
acterisation includes cellular phenotyping by flow cytometry, assessment of plasmatic cytokine levels by ELISA, assessment
of cellular cytokine production by flow cytometry and transcriptomic analysis by RNA-sequencing. For each data, results
from healthy donors, patients in the basal state and patients in the flare state were evaluated.

Results: Patients all had SITRAME defined criteria (Soria et al, 2024). The sex ratio of patients was 1:1 and the median age of
onset was 29 years, ranging from 18 to 45 years. 92.8% of patients (13/14) presented with flares following a history of viral
infection or mRNA vaccination, compared with 73.3% (22/30) of all known SITRAME patients. The median CRP level during
a flare was 22mg/L, ranging from 8 to 100mg/L.

Fig 1. Images of the truncal eruption presented by patients with SITRAME syndrome in flare state.

Fig 2. Results of RNA-sequencing showing the significantly activated pathways in patients with SITRAME syndrome in basal state compared to
healthy donors: patients show upregulation of the innate immunity activation pathways, and of the anti-inflammatory IL-10 production pathway.
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In the basal state, patients share a common transcriptomic signature consisting of innate immune cell activation. They also
show activation of the anti-inflammatory IL-10 production pathway at the transcriptomic level (Fig 2.), which correlates with
higher levels of plasmatic IL-10 compared to healthy donors (Fig 3.).

In the flare state, they specifically show a transcriptomic type I interferon signature and higher plasmatic levels of IFNα and
CXCL10. Consistently, unstimulated monocytes and plasmacytoid dendritic cells from active patients produce IFNα. Flare
state patients did not show the high levels of plasmatic IL-10 found in basal state patients (Fig 3.).

Conclusion: The SITRAME syndrome is an adult onset disease characterised by an innate immune inflammatory back-
ground and dysregulation of the type I interferon pathway during flares. The results also support immune regulation by IL-
10 in the basal state, which is lost when patients are in flare state. Further ongoing analysis should help to determine the rel-
ative genetic and environmental contributions to this disease.

Disclosure: Y. Zhu: None; A. Soria: None; T. Moreau: None; G. Boursier: None; V. Bondet: None; F. Donnadieu:
None; C. Cretet: None; A. Haddouche: None; C. Schmidt: None; D. Bletry: None; E. Amsler: None; A. Barbaud:
None; F. Rahal: None; Y. Chantran: None; M. Cescato: None; F. Maillet: None; A. Korganow: None; B. Chaigne:
None; Y. Dieudonné: None; G. Lefevre: None; M. Miyara: None; V. Beziat: None; C. Deswarte: None; M. White:
None; S. Georgin-lavialle: None; D. duffy: None; M. Rodero: None.

Fig 3. Plasmatic level of IL-10 assessed by ELISA: patients with SITRAME syndrome in basal state have higher level of plasmatic IL-10 compared
to healthy donors, which is not the case when they are in flare state.
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Abstract Number: 1707

TRBV9-Targeted Bispecific T Cell-Engaging Antibodies to Reset the
Autoreactive T Cell Compartment in Spondyloarthritis and HLA-DQ8
Celiac Disease

Stephanie Glavaris, Alexander Pearlman, Jin Liu, Jiaxin Ge, Yuanxuan Xia, Kyle J. Kaeo, Tolulope Awosika, Colin Gliech,
Tushar Nichakawade, Nikita Marcou, Chetan Bettegowda, Drew Pardoll, Kenneth W. Kinzler, Shibin Zhou, Bert
Vogelstein, Suman Paul and Maximilian F. Konig, The Johns Hopkins University School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Therapies that indiscriminately deplete all T cells carry a high risk of opportunistic infection, preclud-
ing their widespread use in T cell-mediated autoimmune diseases. Targeting autoreactive T cells with selectivity, conversely,
is difficult given an incomplete understanding of their antigen specificities. Germline-encoded T cell receptor (TCR) regions
provide an opportunity to target autoreactive T cells, even if the cognate autoantigen is unknown. TCR β-chain variable
(TRBV) gene usage by autoreactive T cells can be highly skewed by HLA alleles. In ankylosing spondylitis (AS), CD8+ T cells
against disease-relevant peptides presented on HLA-B27*05 are contained in the TRBV9+ T cell fraction. Analogously,
HLA-DQ8:α-I-gliadin-reactive CD4+ T cells that drive celiac disease (CD) use TRBV9 (A). Deep depletion of the TRBV9+ T
cell compartment has the potential to achieve long-standing disease remission in patients with AS and CD without increas-
ing the risk of infection. We therefore developed a precision T cell-engaging BsAb therapy that selectively eliminates TRBV9+
T cells while sparing >95% of the T cell repertoire.

Methods: Anti-TRBV9 and anti-CD3 single-chain variable fragment (scFv) sequences were synthesized, cloned, and
TRBV9xCD3 BsAbs expressed as single-chain diabodies (scDbs) and bispecific T-cell engagers (BiTEs). Human T cells
were CRISPR-Cas12a-edited to replace their endogenous TCRs with autoreactive, TRBV9+ TCRs cloned from patients
with AS or CD. Binding of anti-TRBV9 to edited T cells was determined by flow cytometry. The potency and specificity of
TRBV9xCD3 BsAbs against primary human T cells was interrogated in culture, and cytotoxicity was quantified by flow
cytometry and interferon (IFN)-γ ELISA. PBMCs from patients with HLA-B27+ AS and HLA-DQ8+ CD were treated with
BsAbs, and selective depletion of TRBV9+ T cells quantified by flow cytometry and TCR repertoire sequencing.

Results: We developed BsAbs to redirect T cells to selectively eliminate TRBV9+ T cells that harbor the autoreactive T cell
compartment in patients with AS and HLA-DQ8+ CD (B). Anti-TRBV9 bound engineered human T cells expressing autore-
active TRBV9+ TCRs cloned from patients with AS or CD, but not T cells expressing other TRBV alleles (C). In culture of pri-
mary human T cells, TRBV9xCD3 BiTEs resulted in the selective elimination of TRBV9+ T cells in a dose-dependent manner
(IC50: 7.2 ng/mL) (p< 0.0001), sparing T cells with other TRBV gene usage (e.g., TRBV4+ T cells) (p=ns) (D-E). Treatment of
PBMCs from patients with AS and HLA-DQ8+ CD with TRBV9xCD3 BiTEs induced limited IFN-γ release (F) and depleted of
TRBV9+ T cells (IC50: 13-27 ng/mL) and disease-relevant autoreactive T cell clonotypes (p< 0.0001), but not non-TRBV9 T
cells (p=ns) (G).

Conclusion: We describe an off-the-shelf, precision immunotherapy approach for the deep depletion of autoreactive
TRBV9+ T cells in HLA-B27+ AS and HLA-DQ8+ CD. TRBV9xCD3 BsAbs are highly potent and specific at eliminating
TRBV9+ T cells while sparing other T cell populations. Different to monoclonal antibodies targeting TRBV9, BsAbs may offer
an opportunity to achieve sustained depletion and reset of the autoreactive T cell compartment in AS and CD.
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Disclosure: S. Glavaris: None; A. Pearlman: None; J. Liu: None; J. Ge: None; Y. Xia: None; K. Kaeo: None;
T. Awosika: None; C. Gliech: None; T. Nichakawade: None; N. Marcou: None; C. Bettegowda: Belay Diagnostics,
8, Bionaut Labs, 2, Depuy-Synthes, 2, Haystack Oncology, 2, OrisDx, 8, Privo Technologies, 2; D. Pardoll: Aduro
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Biotech, 2, Amgen, 2, Astra Zeneca, 2, Bayer, 2, BMS, 9, Camden Nexus II, 1, Compugen, 5, DNAtrix, 2, Dracen Phar-
maceuticals, 4, Dynavax Technologies Corporation, 2, Ervaxx, 2, Five Prime Therapeutics, 1, FLX Bio, 2, Immunomic
Therapeutics, 2, Janssen, Merck, 2, Potenza, 8, Rock Springs Capital, 2, Tizona, 2, WindMil, 1; K. Kinzler: CAGE
Pharma, 8, Clasp, 2, 8, 10, Exact Sciences, 8, Haystack Oncology, 8, 10, Neophore, 2, 8, Personal Genome Diagnos-
tics, 2, 8, Thrive Earlier Detection, 2, 8, 10; S. Zhou: BioMed Valley Discoveries, 5, Clasp, 2, 8, 10, Exact Sciences,
8, Neophore, 2, 8, Personal Genome Diagnostics, 2, 8;B. Vogelstein: Catalio Capital Management, 2, Clasp Therapeu-
tics, 2, 8, 10, Haystack Oncology, 2, 8, 10, Thrive Earlier Detection, 2, 8, 10; S. Paul: Clasp, 9, 10, Curio Science,
2, IQVIA, 2, Merck, 2; M. Konig: Argenx, 2, Atara Biotherapeutics, 2, ManaT Bio (Clasp), 9, Revel Pharmaceuticals,
2, Sana Biotechnology, 1, 2, Sanofi, 2.

Abstract Number: 1708

Unveiling the Uterine-Joint Axis: Dysbiosis and Subclinical Uterine
Inflammation in Female Axial Spondyloarthritis Pathogenesis

Daniele Mauro1, Matteo Vecellio2, Anne-Sophie Bergot3, Eva Schmid4, Giulio Forte5, Alessia Stingo6, Alessia Salzillo5,
Aldo Pastore7, Paolo Aretini7, Francesca Di Lorenzo7, Antonio ciancio5, Ilenia Pantano5, Gabriele Saccone8, Fulvio Zullo9,
carlo Maurizio Montecucco10, Aroldo Rizzo11, Georg Schett12, Ranjeny Thomas13, Mario Zaiss14 and Francesco Ciccia15,
1University of Campania, Italy, Naples, Naples, Italy, 2Fondazione Pisana per la Scienza ONLUS, Pisa, Italy, 3Frazer
Institute, University of Queensland, Brisbane, Australia, 4Friedrich-Alexander-University Erlangen-Nürnberg (FAU),
Rheumatology and Immunology, Erlangen, Erlangen, Germany, 5University of Campania L. Vanvitelli, Naples, Italy,
6University of Campania L. Vanvitelli, Nasples, Italy, 7Fondazione Pisana per la Scienza ONLUS, Giuliano Terme, Italy,
8University Federico II of Naples, Naples, Italy, 9University of Catanzaro, Catanzaro, Italy, 10Unit of Rheumatology,
Fondazione IRCCS Policlinico SanMatteo and University of Pavia, Pavia, Italy, 11Azienda Ospedaliera Ospedali riuniti Villa
Sofia Cervello,, Palermo, Italy, 12Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 13University of
Queensland, Brisbane, Australia, 14Department of Internal Medicine 3, Rheumatology and Immunology, Friedrich-
Alexander-University Erlangen-Nürnberg (FAU) and Universittsklinikum Erlangen, Erlangen, Germany; 2 Deutsches
Zentrum für Immuntherapie (DZI), Erlangen, Germany, 15Università degli studi della Campania Luigi Vanvitelli, Naples,
Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Numerous studies exploring gender differences in axial spondyloarthritis (AxSpA) have noted that
women exhibit distinct disease manifestations. Yet, a definitive pathophysiological distinction of these diverse immune
responses remains elusive thus far, necessitating an investigation into sex-specific pathogenesis. The female genital immune
system, a plausible pathogenetic candidate, remains underexplored in AxSpA research. Recent animal models’ data sug-
gest a potential interplay between the uterus and joints. This study aims to investigate a uterine-joint axis in female AxSpA
patients, exploring the role of genital tract dysbiosis and subclinical uterine inflammation in disease pathogenesis and eluci-
dating sex differences in AxSpA development.

Methods: Vaginal, cervical, and uterine swabs were collected from 25 premenopausal, newly diagnosed AxSpA patients
and 25 age-matched healthy controls (HC). The microbial composition was analyzed using 16S rRNA sequencing. The
presence of genital inflammation was investigated in two arthritis models, SKG by histological assessments, flow cytometry
and bulk RNAseq. The inflammation and immunological response in human AxSpA uterine tissue was investigated by per-
forming single-cell RNA sequencing on menstrual blood samples from AxSpA patients (n=3) and HC (n=3). This approach
mirrors the cellular and immunological composition of uterine tissue.
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Results: Microbiota analysis at vaginal, cervical, and uterine levels revealed distinct clustering of patients and controls, indi-
cating different microbiota compositions. This study revealed significant genital dysbiosis in AxSpA patients, marked by
reduced lactobacilli and increased, among others, Gardnerella vaginalis (83% in AxSpA vs. 16% in HC; p < 0.001). Figure 1.

In SKG genital inflammation was notably more pronounced at 1 week post-curdlan, with inflammatory infiltrates, microabs-
cesses, and squamous metaplasia (p < 0.001). Bulk RNA sequencing identified specific gene clusters differentiating
curdlan-treated mice from controls, revealing upregulated inflammatory pathways. Flow cytometric analysis of SKG genital
tract tissues post-curdlan showed a trend towards reduced monocyte/macrophage populations. Additionally, cervix weight
and T-cell infiltration were increased in SKG mice compared to BALB/c mice.

Single-cell RNA sequencing of menstrual blood from AxSpA patients revealed a strong imbalance of monocytes and IL7R+

cells compared to HCs (Figure 2), alongside significant differential gene expression. The reduction in genital monocyte
observed in human SpA and recapitulated in animal models may successful the egression and migration of these cells from
the genital tract.

Conclusion: This study demonstrates genital tract dysbiosis and distinct immune cell profiles in female AxSpA patients for
the first time, revealing a potential uterine-joint axis involved in the disease’s pathogenesis. This multimodal genomic and

Figure 2. Cell profiling of SpA and HC of uterine tissue by scRNA sequencing on menstrual blood

Figure 1. Summary of the differentially abundant microbial species in the cervix of SpA patients vs HC.

3485

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



molecular approach provides new insights into the cervicovaginal microbiota, immune landscape, and AxSpA, emphasizing
the need for further exploration of sex differences in rheumatic diseases.

Disclosure: D. Mauro: AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, UCB, 6; M. Vecellio:
None; A. Bergot: None; E. Schmid: None; G. Forte: None; A. Stingo: None; A. Salzillo: None; A. Pastore: None;
P. Aretini: None; F. Di Lorenzo: None; A. ciancio: None; I. Pantano: None; G. Saccone: None; F. Zullo: None;
c. Montecucco: None; A. Rizzo: None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna
Therapeutics, 6, Novartis, 6; R. Thomas: AbbVie/Abbott, 2, CSL, 2, 5;M. Zaiss: None; F. Ciccia: AbbVie, 1, 2, 6, Gala-
pagos, 1, 2, 6, Janssen, 1, 2, 6, Lilly, 1, 2, 6, Novartis, 1, 2, 6, UCB, 1, 2, 6.

Abstract Number: 1709

Sex Differences in Serum Proteomic Profiles of Males and Females with
Psoriatic Arthritis

Steven Dang1, Xianwei Li2, Liqun Diao2, Joan Wither3, Igor Jurisica4, Vinod Chandran5 and Lihi Eder6, 1Women’s College
Hospital, Institute of Medical Science, University of Toronto, Toronto, ON, Canada, 2Department of Statistics and
Actuarial Science, University of Waterloo, Waterloo, ON, Canada, 3University Health Network, Toronto, ON, Canada,
4Departments of Medical Biophysics and Computer Science and Faculty of Dentistry, University of Toronto and Institute
of Neuroimmunology, Slovak Academy of Sciences, Bratislava, Slovakia, Toronto, ON, Canada, 5University of Toronto,
Toronto, ON, Canada, 6University of Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON,
Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Psoriatic arthritis (PsA) affects males and females equally, but differences exist in the clinical
presentation and treatment response. The biological mechanisms driving these differences are unknown. We aimed
to identify sex-specific serum proteins and biological pathways in male vs. female patients with PsA compared to
controls.

Methods: We analyzed 100 age- and sex-matched active PsA patients and 50 age- and sex-matched healthy controls
using an aptamer-based assay to measure over 7,000 serum proteins. Differential analysis was conducted for PsA
males vs. PsA females and PsA vs. controls overall and by sex using the Limma package in R. Differentially expressed
proteins (DEPs) were identified using a false discovery rate p < 0.05 and a fold change >1.2. We used pathDIP to
identify sex-specific enriched pathways from the DEPs among male vs. female PsA and constructed a protein-pathway
network using NAViGaTOR. Additionally, we applied various supervised classifiers to identify protein biomarkers con-
tributing to the differences between PsA and controls, including logistic regression with elastic net, linear discriminant
analysis, support vector machine, and random forest using the caret package. Using a random forest and variable
importance analysis, we report the protein biomarkers that contributed the most to discriminating PsA from controls
for male and female patients separately.

Results: The differential analysis revealed a significantly higher number of sex-specific, unique DEPs in PsA males
vs. controls (741) compared to PsA females vs. controls (31), and 200 proteins were shared in males and females with
PsA compared to controls (Figure 1A-D). Several sex-specific pathways were identified among male vs. female PsA
patients, such as Rho GTPase signaling, angiogenesis, focal adhesion, IL-18 signaling, neutrophil extracellular trap

3486

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



(NET) formation, Fc gamma R-mediated phagocytosis, platelet function, ErbB signaling, kit receptor signaling, phos-
phatidylinositol signaling, and epithelial-mesenchymal transition regulators (Figure 2). More proteins belonging to these
pathways that were both sex- and PsA-specific proteins were found in males (10 proteins, e.g., SRC, LYN, PDE5A)
than in females (1 protein, PPIF). Lastly, multi-protein biomarker classifiers for PsA status vs. control performed well
among males and females (AUC > 0.9 for most classifiers; Figure 3). Random forest analysis identified several mutual
proteins to males and females with PsA (e.g., macrophage migration inhibitory factor, C3b) and others that were male-
specific (e.g., PI3KCA/PIK3R1, Nek7, IL-36 alpha), and female-specific (e.g., G1/S-specific cyclin E1, mitochondrial
fumarate hydratase).

Conclusion: In this untargeted multi-protein analysis, we provide evidence of sex-related biological differences in PsA. More
unique proteins and pathways were discovered in male than female PsA patients. These sex-specific pathways are related
to immune cell function (e.g., NETosis, phagocytosis), cytokine signaling, and intracellular signaling (e.g., Rho GTPase sig-
naling). These findings offer potential new targets for future sex-based research in PsA.

Figure 1: Sex-related differential analysis. Volcano plots (1A-C) show upregulated (green) and downregulated (red) differentially expressed proteins
(DEPs) in male PsA vs. male controls (A); female PsA vs. female controls (B); male PsA vs. female PsA (C). A Venn diagram (D) highlights the num-
ber of unique and overlapping DEPs among male and female patients with PsA vs. controls.
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Figure 2: Sex-specific protein-pathway network among patients with PsA. The figure depicts the pathway enrichment analysis results of differen-
tially expressed proteins (DEPs) in male vs. female patients with PsA. Pathway names are bolded and green, and the nodes are colour-coded to
represent the number of proteins in the pathway. The edge color depicts whether the protein was differentially expressed in the comparison by dis-
ease status and by sex.

Figure 3: Performance of multi-protein biomarker classifiers for PsA vs. controls. Discriminative ability of classifiers by AUC in male PsA vs. male
controls (A) and female PsA vs. female controls (B). Variable importance analysis of proteins included in the random forest classifiers for males
(C) and females (D) depicted as forest plot graphs. Confidence intervals that do not cross 0 indicate proteins significantly contributing to model dis-
criminative ability after internal cross-validation. AUC, area under the curve; LDA, linear discriminant analysis; SVM, support vector machine; Tree,
decision tree.
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Disclosure: S. Dang: None; X. Li: None; L. Diao: None; J. Wither: AstraZeneca, 1, 2, Pfizer, 5; I. Jurisica: None;
V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly,
1, Janssen, 1, Novartis, 1, UCB, 1; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi,
5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.

Abstract Number: 1710

Extl3 Involved in the Regulation of Endochondral Ossification in Axial SpA

Stéphane Hilliquin1, OLIVIER FOGEL2, Mathilde Tissier3, Chahrazad Cherifi4, Karim Ibrahim5, Judith Melki6, Robert
Olaso7, Brigitte Baroukh5, Philippe Dieudé8, Lars Rogge3, Elisabetta Bianchi3, Marcio Do Cruzeiro9, Frederique
Cornelis10, Rik Lories10, Patricia Albanese4, Xavier Houard11, Claire Bardet5 and Corinne MICELI12, 1Département de
Rhumatologie, Hôpital Cochin, Assistance publique des Hôpitaux de Paris, Université Paris-Cité, Paris, France, PARIS,
France, 2AP-HP, Paris, France, 3Institut Pasteur, Université Paris Cité, Immunoregulation Unit, F-75015 Paris, France,
PARIS, France, 4Laboratoire Gly-CREET, Université Paris-Est Créteil Val de Marne (UPEC) Faculté des sciences et
technologies, Créteil, France, 5Université Paris Cité, Institut des maladies musculo-squelettiques, Laboratory Orofacial
Pathologies, Imaging and Biotherapies URP2496 and FHU-DDS-Net, Dental School, and Plateforme d’Imagerie du Vivant
(PIV), Montrouge, France,, Montrouge, France, 6Université Paris-Saclay, Laboratory Diseases and Hormones of the
Nervous Systems, Inserm U1195, Le Kremlin Bicêtre, France, Le Kremlin Bicêtre, France, 7Centre National de Recherche
en Génomique Humaine, Institut de Biologie François Jacob, Evry, Evry, France, 8Departement of Rheumatology, AP-HP,
Bichat Hospital, Paris, France, 9Plateformes PDA et MouseT’IC, Institut Cochin, Université Paris Cité, Paris, France, PARIS,
France, 10Laboratory of Tissue Homeostasis and Disease, Skeletal Biology and Engineering Research Center,
Department of Development and Regeneration, KU Leuven, Leuven, Belgium, Leuven, Belgium, 11Centre de Recherche
Saint-Antoine, UMR_S938 INSERM /Sorbonne Université, Paris, France, Paris, France, 12Université de Paris Cité, APHP,
Paris, France

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Spondyloarthritis (SpA) is an inflammatory rheumatic disease characterized, in its axial form, by
lesions affecting the spine and/or sacroiliac joints (SIJ). Severe forms of the disease manifest as exuberant ossification phe-
nomena leading to complete ankylosis of the spine and SIJ, defining ankylosing spondylitis (AS), with underlying mecha-
nisms not fully understood. This study aims to advance our understanding of the pathophysiology of ossification in AS.

Methods: Using whole exome sequencing analysis, we identified a mutation in the EXTL3 gene within a family exhibiting a
familial form of AS. EXTL3 plays an ubiquitous role in heparan sulfate (HS) synthesis. We developed a mouse model carrying
the mutation in a heterozygous state (Extl3mut/+) and conducted phenotypic exploration using micro-computed tomography
(microCT) and histological analyses. Cellular and molecular pathways altered by this mutation, were investigated in primary
osteoblast and chondrocyte cultures at all stages of differentiation, using transcriptomic and proteomic analyses.

Results: Phenotypic analysis of 6- and 12-month-old Extl3mut/+ mice compared to wild-type Extl3+/+ mice revealed two
major abnormalities at the SIJ and the spine: osteoarticular lesions and trabecular bone alterations. Osteoarticular lesions,
including erosions of the sacral cortical bone, were shown in 6-month-old Extl3mut/+ mice by microCT. In 12-month-old
Extl3mut/+ mice, islet formation within the iliac cortical was observed, corresponding to the inclusion of non-mineralized oste-
oid tissue, confirmed by histological analyses. These lesions were associated with disorganization of collagenous cartilage
and chondrocyte columns, along with sacral cartilage thickening. Bridges within the SIJ space were visualized at 12 months.
Trabecular bone alterations included deterioration in all parameters at 6 and 12 months, associated with an accumulation of
non-mineralized osteoid tissue, defining an osteomalacia phenotype. HS accumulation was documented in both regions,
primarily originating from osteoblasts. Osteoblast cultures exhibited delayed differentiation and a diminished capacity for
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mineralization. Furthermore, an activation of the Wnt pathway was observed, yet it appeared insufficient to rectify the
observed phenotype. Conversely, chondrocyte cultures demonstrated an accelerated differentiation process toward the
hypertrophic stage, associated with the activation of the Wnt pathway, suggesting a potential deregulation of endochondral
ossification.

Conclusion: This study identified a rare variant of the EXTL3 gene in a family with familial aggregation of AS. The murine
model carrying the mutation demonstrated an articular, including cartilage lesions, and bone phenotype. A genetic associa-
tion study in a large cohort of severe AS patients is underway to investigate the aggregation of rare EXTL3 variants in this
population. Thus, abnormalities in the HS synthesis pathway, already implicated in multiple exostoses disease, may also
contribute to the pathophysiology of ossification phenomena in AS.

Disclosure: S. Hilliquin: None; O. FOGEL: None; M. Tissier: None; C. Cherifi: None; K. Ibrahim: None; J. Melki:
None; R. Olaso: None; B. Baroukh: None; P. Dieudé: Boehringer Ingelheim, 2, 6; L. Rogge: None; E. Bianchi: None;
M. Do Cruzeiro: None; F. Cornelis: None; R. Lories: abbvie, 2, 6, biocon, 2, 6, Biosplice, 1, 2, 6, Eli Lilly, 2, 6, Novartis,
2, 6; P. Albanese: None; X. Houard: None; C. Bardet: None; C. MICELI: None.

Abstract Number: 1711

Identification of Psoriatic Arthritis-related Pathways Using Multi-omics
Data Integration

Sreemoyee Ghosh1, Chiara Pastrello2, Omar F. Cruz-Correa3, Darshini Ganatra4, Katerina Oikonomopoulou3, Melanie
Anderson5, Igor Jurisica6 and Vinod Chandran7, 1Institute of Medical Science, University of Toronto and Schroeder
Arthritis Institute, Krembil Research Institute, University Health Network, Toronto, ON, Canada, 2Osteoarthritis Research
Program, Division of Orthopaedic Surgery, Schroeder Arthritis Institute and Data Science Discovery Centre for Chronic
diseases, Krembil Research Institute, Toronto, ON, Canada, 3Schroeder Arthritis Institute, Krembil Research Institute,
University Health Network, Toronto, ON, Canada, 4University Health Network, Toronto, ON, Canada, 5The Institute for
Education Research, Library and Information Services, University Health Network, Toronto, ON, Canada, 6Departments
of Medical Biophysics and Computer Science and Faculty of Dentistry, University of Toronto and Institute of
Neuroimmunology, Slovak Academy of Sciences, Bratislava, Slovakia, Toronto, ON, Canada, 7University of Toronto,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Psoriasis (Pso) is a chronic immune mediated inflammatory skin disease. Up to 24% of Pso patients
develop psoriatic arthritis (PsA). Pathophysiology of PsA is complex and not completely understood. ’Omics’ studies involve
global profiling of biomolecules-genes, RNA, proteins, metabolites using high-throughput technology. Single omics studies
in psoriatic disease (PsD) have identified pathways common to both PsA and Pso without arthritis (PsC). Multi-omics inte-
gration is a promising strategy that combines different types of omics data to obtain a holistic view of the complex disease
pathways. We hypothesize that integrating multiple types of single omic datasets from publicly available independent omics
studies comparing PsA and PsC may identify novel PsA-specific pathways.

Methods: A scoping review was conducted to curate all publicly available omics studies in the field of PsD from three data-
bases: Ovid Medline, Embase and Cochrane Central. Inclusion criteria comprise all English language studies related to Pso
and PsA investigating biomarkers/molecular signatures in human subjects using non-targeted high throughput experiments.
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Lists of differentially expressed markers, study and clinical information were extracted from all papers that passed the eligi-
bility criteria (Figure 1), to develop a multi-omics data integration portal for PsD (PsDIP). To demonstrate the usability of this
portal in identifying PsA-specific pathways, we conducted a preliminary integrative analysis. Lists of differentially expressed
proteins, microRNAs (miRNAs) and metabolites from three independent single omics studies comparing serum samples of
PsA and PsC patients were collected from PsDIP (Figure 2). All differentially expressed markers were integrated using the fol-
lowing bioinformatics tools: mirDIP (miRNA Data Integration Portal) v5.2, IID (Integrated Interactions Database) ver. 2021-05,
STITCH (Search Tool for Interacting Chemicals) v5, pathDIP (Pathway Data Integration Portal) v5, and NAViGaTOR (Network
Analysis, Visualization, & Graphing TORonto) v3. Single omics markers (proteins, metabolites and miRNAs) were connected
via a network of biological interactions and overlapping pathways.

Results: 5 miRNAs, 34 proteins and 19 metabolites differentially expressed between PsA and PsC were derived from the
three independent studies selected. 71 target genes of the 5 miRNAs were found to be connected with 10 proteins and
19 gene interactors of 3 metabolites via protein-protein interactions and 71 statistically significant pathways (q< 0.05) were
found to be common among them. 39 are found to be relevant to PsA from literature. 25 of the 39 pathways are potentially
important pathways for PsA not identified by the PsA single omics studies in PsDIP such as RANKL, oncostatin M, HIF-1,
PDGFR-beta, M-CSF, IL-7, and IL-18 signaling pathways (Figure 3).

Figure 1. PRISMA flow diagram of the scoping review conducted to curate publicly available omics studies in psoriatic disease to build PsDIP.
PsDIP is also being updated with omics datasets after October 5th,2022.

Figure 2. The three independent serum studies comparing PsA and PsC selected for the preliminary integrative analysis including the pathways
identified by these studies. References: 1. Lättekivi, F.; Guljavina, I.; Midekessa, G.; Viil, J.; Heath, P. R.; Bæk, R.; Jørgensen, M. M.; Andronowska,
A.; Kingo, K.; Fazeli, A. Profiling Blood Serum Extracellular Vesicles in Plaque Psoriasis and Psoriatic Arthritis Patients Reveals Potential Disease
Biomarkers. Int J Mol Sci 2022 2. Leijten, E.; Tao, W.; Pouw, J.; van Kempen, T.; Olde Nordkamp, M.; Balak, D.; Tekstra, J.; Muñoz-Elías, E.;
DePrimo, S.; Drylewicz, J.; et al. Broad proteomic screen reveals shared serum proteomic signature in patients with psoriatic arthritis and psoriasis
without arthritis. Rheumatology (Oxford) 2021 3. Koussiouris, J.; Looby, N.; Kulasingam, V.; Chandran, V. A Solid-Phase Microextraction-Liquid
Chromatography-Mass Spectrometry Method for Analyzing Serum Lipids in Psoriatic Disease. Metabolites 2023
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Conclusion: Multi-omics integration of independent single omics serum datasets identified key pathways related to osteo-
clastogenesis, angiogenesis and inflammation which are important to PsA pathophysiology. Further analyses and validation
are ongoing.

Disclosure: S. Ghosh: None; C. Pastrello: None; O. Cruz-Correa: None; D. Ganatra: None; K. Oikonomopoulou:
None; M. Anderson: None; I. Jurisica: None; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employ-
ment, Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1.

Figure 3. Preliminary integrative analysis of 3 independent serum studies comparing PsA and PsC identified candidate pathways for PsA. This
analysis identified a biological subnetwork of differentially expressed markers from the 3 studies (5miRNAs, 10 proteins,3 metabolites) connected
by protein-protein interactions and overlapping pathways. Pathways (light blue nodes) outlined in dark blue are found to be relevant to PsA from
literature and are shown in the table. Pathways in bold text are potentially important pathways for PsA not identified by PsA single omics in
PsDIP.This biological subnetwork was visualized using NAViGaTOR3.
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Abstract Number: 1712

Transcriptome Analysis Characterizes the Role of Monocytes in
Ankylosing Spondylitis with TNF-blocker Treatment

Yulong Tang1, Jiangnan Xie2, Dachun Zhuo1, Qi ZHU3, Jiucun Wang1 and Jing Liu2, 1Fudan University, Shanghai, China
(People’s Republic), 2Fudan University, Shanghai, Shanghai, China (People’s Republic), 3Shanghai Guanghua Hospital of
Integrated Traditional Chinese and Western Medicine, Shanghai, China (People’s Republic)

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Basic Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Ankylosing spondylitis (AS) is an autoimmune and auto-inflammatory disease characterized by
chronic inflammation of the spine, sacroiliac joint, and occasionally peripheral joints. TNF-α inhibitor (TNFi) are among the pri-
mary treatments for AS. However, the precise mechanisms by which they exert their effects are not fully understood. We
aimed to find the key genes expressed in the critical immune cell and elucidate their roles in the therapeutic action of
TNFi in AS.

Methods: Bulk RNA-seq on peripheral blood mononuclear cells (PBMCs) was performed on AS patients pre- and post-
treatment, including 22 AS patients before treatment with TNFi and 23 AS patients after three months of the treatment
(Figure 1A). CIBERSORT was used for deconvolution analysis. Differentially expressed genes (DEGs) analysis was per-
formed by DESeq2. Protein-protein interaction (PPI) analysis was performed by Search Tool for the Retrieval of Interacting
Genes/Proteins (STRING). The expression of key genes in immune cells was searched on the Human Protein Atlas (HPA)
database. Based on Spearman correlation analysis, the mRNA-non-coding RNA(ncRNA) co-expression network was built
in Cytoscape. Gene set enrichment analysis (GSEA) was applied for pathway analysis.

Figure 1 A, Workflow of bulk RNA sequencing. B, Volcano plot of mRNA. C, Heatmap of top 20 differentially expressed mRNA. D, Volcano plot of
ncRNA. E, Heatmap of top 20 differentially expressed ncRNA. F, Boxplot showed TPM of PTPRC in AS patients before and after TNFi treatment. P
values were calculated using two-tailed Mann-Whitney U-tests. *: p<0.05; **: p<0.01; ***: p<0.001; ****: p<0.0001; ns, not significant. TPM, Tran-
scripts Per Kilobase of exon model per Million mapped reads.
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Results: We identified 466 differentially expressed genes (DEGs), consisting of 320 mRNA and 146 ncRNA (Figures 1B-E).
Among these, PTPRC emerged as the most significantly expressed gene (Figure 1F). Protein-protein interaction (PPI) anal-
ysis revealed that PTPRC strongly interacted with CD44 and FCER1G (Figure 2A), both of which were highly expressed in
monocytes (Figures 2B-D). Our mRNA-ncRNA co-expression network analysis suggested that certain long non-coding
RNAs (lncRNAs), such as SMAD3-DT and CD44-AS1, might regulate the expression of PTPRC, CD44, and FCER1G
(Figure 2E). Deconvolution analysis also showed that a significant down-regulation in the proportion of monocytes following
TNF inhibitor (TNFi) treatment (Figure 2F). Moreover, gene set enrichment analysis (GSEA) indicated pathways related to

Figure 2 A, Network plot showed differentially expressed mRNA interacting with PTPRC by PPI analysis. B-D, Bar plot showed the gene expres-
sion level of B) PTPRC, C) CD44 and D) FCER1G in different immune cells, respectively. E, mRNA-ncRNA co-expression network plot showed the
ncRNA that may regulate PTPRC, CD44 or FCER1G. F, Boxplot of deconvolution analysis. P values were calculated using two-tailed Mann-
Whitney U-tests. *: p<0.05; **: p<0.01; ***: p<0.001; ****: p<0.0001; ns, not significant. PPI: protein-protein interaction.

Figure 3 Enrichment plots of GSEA revealed the dysregulated monocyte-related pathways. A-D, the down-regulated innate immune and inflam-
mation related pathways. E, the up-regulated anti-inflammatory related pathways. GSEA, gene set enrichment analysis.
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innate immunity and inflammation, including myeloid cell differentiation, were significantly down-regulated post-treatment
(Figures 3A-D). On the contrary, anti-inflammatory pathways such as “interleukin-10 signaling” were significantly up-
regulated after the treatment (Figure 3E).

Conclusion: Our study reveals the important role of monocyte-related innate immunity in treating AS with TNFi. Genes like
PTPRC, CD44 and FCERlG are highly expressed in monocytes and may play key roles in drug response via the regulatory
lncRNA such as SMAD3-DT and CD44-AS1. These molecules are expected to decipher the mechanisms of TNFi therapy
and predict its efficacy.

Disclosure: Y. Tang: None; J. Xie: None; D. Zhuo: None; Q. ZHU: None; J. Wang: None; J. Liu: None.

Abstract Number: 1713

Comparisons of Non-TNFi Biologic and Targeted Synthetic DMARDs in
Rheumatoid Arthritis-Associated Interstitial Lung Disease: A Propensity
Score-Matched Study Using National Veterans Affairs Data

Halie Frideres1, Christopher Wichman2, Jianghu Dong3, Punyasha Roul4, Yangyuna Yang2, Joshua Baker5, Michael
George6, Tate Johnson2, Jorge Rojas7, Sauer brian8, grant Cannon9, Scott Matson10, Jeffrey Curtis11, Ted Mikuls2 and
Bryant England2, 1UNMC Department of Rheumatology, Omaha, NE, 2University of Nebraska Medical Center, Omaha,
NE, 3University of NebraskaMedical Center, Omaha, 4UNMC, Omaha, NE, 5Department of Medicine, Perelman School of
Medicine University of Pennsylvania, Philadelphia, PA, 6University of Pennsylvania, Philadelphia, PA, 7Seattle VA, Mexico,
Mexico, 8Salt Lake City VA/University of Utah, Salt Lake City, UT, 9University of Utah and Salt Lake City VA, Salt Lake City,
UT, 10University of Kansas, Kansas City, MO, 11University of Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Recent RA-interstitial lung disease (RA-ILD) treatment guidelines noted a paucity of evidence on the
comparative effectiveness and safety of DMARDs in RA-ILD. Previously, TNFi were not associated with worse outcomes
than non-TNFi b/tsDMARDs in RA-ILD, though subgroup analyses suggested findings may differ for specific b/tsDMARDs.
We compared outcomes between different non-TNFi b/tsDMARDs in RA-ILD using the Target Trial Emulation Framework.

Methods:We emulated three two-arm trials by comparing abatacept, tocilizumab, and tofacitinib with rituximab, a common
treatment used for connective tissue disease (CTD)-ILD. Patients with RA-ILD were identified in national Veterans Affairs
(VA) data (2006-2020) with validated algorithms, and b/tsDMARD courses were assembled from pharmacy data. Prior
receipt of ILD therapies (e.g., cyclophosphamide, mycophenolate, antifibrotics) and diagnoses for other CTDs or lympho-
proliferative disease were exclusions. Pairwise propensity score matching (1:1) was used to separately balance abatacept,
tocilizumab, and tofacitinib initiators to rituximab (reference). Models included demographics, comorbidities and general
health indicators, RA-related measures (e.g., prior DMARDs, elevated acute phase reactants, autoantibody status), and
ILD-related measures (including forced vital capacity [FVC]). Cox regression models adjusting for unbalanced variables
(SMD >0.1) were used to analyze the primary composite outcome of death (VA, National Death Index) and respiratory-
related hospitalization (VA, Medicare) over up to a 3-year follow-up period via an intention-to-treat approach. Secondary
analyses assessed the individual components of the composite outcome. Sensitivity analyses were performed with alterna-
tive analytic approaches and among cohorts with modified eligibility criteria.
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Results: In the primary cohort, we matched abatacept (n=159), IL-6i (n=78), and JAKi (n=94) with equal numbers of rituxi-
mab initiators. Cohorts had a mean age of 68.1-69.9 years, were mostly male (range 87-91%), and baseline FVC was
74-80% predicted. All variables were balanced in comparisons of abatacept vs. rituximab, while some remained imbalanced
in other comparisons (Figure 1). There were no significant differences in the primary composite outcome among any of the
comparisons (vs. rituximab: abatacept HR 0.90 [0.64, 1.26]; tocilizumab aHR 0.93 [0.59, 1.47]; tofacitinib aHR 0.69 [0.41,
1.14]) (Table 1, Figure 2). Similarly, there were no significant differences in the individual outcomes among these compari-
sons (Table 1). Sensitivity analyses in cohorts with modified eligibility criteria and using inverse probability of treatment
weighting supported these findings with the exception of as-treated analyses that favored the comparator over rituximab
(Figure 2).

Conclusion: We did not observe significant differences in outcomes over a 3-year follow-up between RA-ILD patients initi-
ating abatacept, tocilizumab, or tofacitinib versus rituximab, though estimates were imprecise. These real-world findings
emphasize the need for clinical trials of advanced immunomodulatory therapies in RA-ILD.

Disclosure: H. Frideres: None; C. Wichman: None; J. Dong: None; P. Roul: None; Y. Yang: None; J. Baker: CorEvi-
tas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(-
GSK), 5, Janssen, 5, Pfizer, 2, 5; T. Johnson: None; J. Rojas: None; S. brian: None; g. Cannon: None; S. Matson:
None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Cre-
scendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5,
Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics,
2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 5.
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Abstract Number: 1714

Avoidable Hospitalizations by Persons with Rheumatoid Arthritis: A
Population-Based Study Using Administrative Data

Dani Contreras1, Claire Barber1, J. Antonio Avina-Zubieta2, Hude Quan1, Seungwon Lee1, James King1 and Cheryl
Barnabe1, 1University of Calgary, Calgary, AB, Canada, 2Arthritis Research Canada, University of British Columbia,
Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Ambulatory care sensitive conditions (ACSCs) are conditions where appropriate access to ambula-
tory care can reduce hospitalizations. People with rheumatoid arthritis (RA) are at higher risk for ACSC hospitalizations due
to consequences of systemic inflammation and insufficient management of the condition in ambulatory practice. This project
aims to estimate rates of avoidable hospitalizations by persons with RA relative to the general population.

Methods:We conducted a retrospective cohort study in Alberta, Canada, a province of�4.6M with universal health cover-
age, of individuals meeting a validated case definition for RA based on ICD codes in years 2002-2023. Controls were iden-
tified by matching age, sex, and date of diagnosis. There was a 5-year washout period to identify incident RA cases. We
identified ACSCs using established ICD codes from the Canadian Institute for Health Information (including grand mal sei-
zures, chronic lower respiratory diseases, asthma, diabetes, heart failure and pulmonary edema, hypertension, and angina).
Incidence rate ratios (IRR) up to 5 years from the date of diagnosis were calculated using a multivariable regression model
adjusting for age, sex, and location of residence. A Cox proportional hazards model (p < 0.05) was used to identify predic-
tors of avoidable hospitalizations, including sex, age at admission, location of residence, attachment to a family physician
or rheumatologist, exposure to corticosteroid and disease-modifying anti-rheumatic drugs (DMARDs), presence of comor-
bidities, and whether these comorbidities are ACSCs.
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Results: From a prevalent RA cohort composed of 52,596 individuals and 210,384 controls, there were 25,281 cases and
70,313 controls with hospitalizations during the study period (Table 1). The number of hospitalizations was 83,811 in cases
and 190,304 in controls, where 8.3% and 9.1% were for all ACSCs combined, respectively. Among cases, the highest fre-
quency of ACSC hospitalizations was for chronic lower respiratory diseases at 3.8% (3202/83811) (Figure 1).

Cases had 1.12 times the risk of hospitalization for heart failure and pulmonary edema compared to those without RA (IRR
1.12, 95% 1.01, 1.25). Significant predictors of ACSC hospitalizations for RA cases were increasing age, not having seen
a physician at any point since diagnosis, being from a rural location, and having comorbid conditions, especially if the comor-
bid condition is an ACSC (HR 7.34, 95% CI 6.25, 8.62) (Table 2).

Conclusion: Persons with RA are at a higher risk of avoidable hospitalizations in the first 5 years after diagnosis compared to
those without RA. Improved ambulatory care access and quality, inclusive of primary care and subspecialty care, is needed
to prevent unnecessary hospitalizations and reduce burden on the acute care system.

Disclosure: D. Contreras: None; C. Barber: None; J. Avina-Zubieta: None; H. Quan: None; S. Lee: None; J. King:
None; C. Barnabe: Amgen, 6, Janssen, 6.

Figure 1. Frequency of any Ambulatory Care Sensitive Condition (ACSC) admissions, and individual ACSC admissions, as a proportion of all hos-
pitalizations, in cases and controls.
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Abstract Number: 1715

Mortality Trends for Systemic Connective Tissue Diseases Across the
United States from 1999 to 2020: A CDC-Wonder Database Analysis

Naima Khan1, Yumna Furqan2, Madiha Salman1, Eman Ali1, Wajeeh ur Rehman3, Ibtesam Allahi4, Farah Yasmin5 and
Muhammad Sohaib Asghar6, 1Dow University of Health Sciences, Karachi, Pakistan, 2Texas A&M School of Medicine,
Dallas, TX, 3University Health Services Hospital, Johnson, NY, 4Allama Iqbal Medical College, Lahore, Pakistan, 5Yale
University School of Medicine, New Haven, CT 06511, U.S.A., New Haven, CT, 6AdventHealth, Sebring, FL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The mortality burden of systemic connective tissue diseases (CTDs) is expected to rise in the U.S
population because of multimorbidity and ageing. The primary objective of our study was to examine mortality trends in
systemic CTDs.

Figure 1: AAMRs based on State (A), race (B), gender (C), and urbanization (D).
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Methods: The CDC-WONDER (Centers for Disease Control and Prevention Wide-ranging OnLine Data for Epidemiologic
Research) database was utilized to identify deaths due to systemic CTDs in individuals aged 15-85+ years from 1999 to
2020. Age-adjusted mortality rates (AAMRs) per 100,000 population were determined. Joinpoint regression was used to
analyze trends in AAMRs using annual percent change (APC).

Results: From 1999-2020, 172,551 deaths occurred from systemic CTDs with an overall AAMR of 3.03. Following an initial
period of decrease from 1999 to 2018 (APC: -3.05; 95% CI: -3.29 to -2.85), mortality rates significantly increased from 2018
onwards (APC: 6.64; 95%CI: 1.64 to 8.95). AAMRs were higher for women (4.12) compared to men (1.75), with a more pro-
nounced increase observed in men from 2018 to 2020 (APC: 7.80; 95% CI: 1.50 to 10.70). In racial and ethnic groups, the
highest AAMRs were observed in the NH Black or African American population (4.78). Adults older than ≥85 years (24.89)
demonstrated the highest AAMRs, while adults aged 35-44 years showed a significant uptrend in mortality from 2015 to
2020 (APC: 4.24; 95% CI: 1.37 to 11.07). Additionally, adults aged 65 years to ≥85 years also exhibited rising mortality
trends from 2018 onwards. The West displayed the highest AAMRs throughout (3.24), whereas significant upward mortality
trends were noted in the Northeast and South from 2018 to 2020. In stratification by urban-rural classification, significant
disparities occurred with rural counties displaying the highest AAMRs (3.21), with a more marked significant increase in
AAMRs being observed in urban counties from 2018 to 2020 (APC: 6.96; 95% CI: 1.16 to 9.65). States in the 90th percentile
(Minnesota, Montana, Vermont, Idaho, Oregon, and New Mexico) had AAMRs twice as high than those in the bottom 10th

percentile (Arizona, Connecticut, Kentucky, Massachusetts, New York, and Nevada).

Conclusion: Despite a previous decrease in systemic CTDs-related mortality rates, which could be attributed to advanced
treatment modalities, AAMRs showed a rapid incline from 2018 onwards. Elderly patients face elevated mortality risk,
emphasizing the need for improved systemic CTD monitoring and early diagnosis. Moreover, ethnic and geographic strati-
fication revealed significant disparities.

Figure 2: Systemic Connective Tissue Diseases–Related Deaths, Stratified by Sex and Race, in the United States, 1999 to 2020.
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Disclosure: N. Khan: None; Y. Furqan: None; M. Salman: None; E. Ali: None; W. Rehman: None; I. Allahi: None;
F. Yasmin: None; M. Asghar: None.

Abstract Number: 1716

Comparing the Risk of Severe Infections Associated with Different
Classes of Biologic or Targeted Synthetic Agents for Inflammatory
Arthritis: A Population-based Study

Kasra Moolooghy1, Hui Xie2, Yufei Zheng3, J. Antonio Avina-Zubieta1 and Diane Lacaille1, 1Arthritis Research Canada,
University of British Columbia, Vancouver, BC, Canada, 2Arthritis Research Canada, Simon Fraser University, Vancouver,
BC, Canada, 3Arthritis Research Canada, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Figure 3: Annual Percent Change (APC) of Systemic Connective Tissue Disorders–Related Age-Adjusted Mortality Rates per 100,000 in the
United States, 1999 to 2020.
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Background/Purpose: Various classes of biologic and targeted synthetic DMARDs (b/tsDMARDs) are now available for
treatment of inflammatory arthritis (IA), but little information on their relative risk of side-effects exists from head-to-head
comparisons in real-world settings. We aimed to compare the risk of severe infections associated with exposure to different
classes of b/tsDMARDs for IA.

Methods: Design: Population-based cohort study, using administrative health data in a universal healthcare system. Sam-
ple: All incident b/tsDMARD users (i.e., without prescriptions over 5 yrs prior to initiating the first b/tsDMARD who started
treatment between Jan 1996 and Dec 2021 for rheumatoid arthritis (RA), psoriasis or psoriatic arthritis (Pso/PsA), or anky-
losing spondylitis (AS), followed until Dec 2022. People with non-Hodgkin’s lymphoma or chronic lymphocytic leukemia
diagnosis 1 yr before or 6 mos after starting rituximab were excluded. Exposure was current use of b/tsDMARD categorized
by class, with anti-TNFs as the reference.

Unit of analysis was treatment course, starting from a new prescription for a b/tsDMARD, until discontinuation (defined as no
renewal for ≥3 mos after prescription end date) or switching to another b/tsDMARD, plus a 90 day lag window
(i.e. considered exposed for 90 days after discontinuation), or death, moving out of province or end of F/U, whichever
occurred first. Drugs restarted after interruptions ≥3 mos were analysed as another treatment course for the same drug.
The outcome was number of severe (hospitalized) infections identified by ICD-9/10 codes in any position in hospitalization
data. Infection rates per 100 P-Y, rate ratios (RR) and 95%CI, at 1, 5 and 10 yrs of F/U (if available) were calculated. We con-
ducted Marginal Structural Model analyses, using generalized estimating equation (GEE) models for repeated outcomes. To

Table 1. Baseline characteristics of b/tsDMARD users at the start of each treatment course
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adjust for potential confounding due to differing characteristics of users of different b/tsDMARD classes, we used inverse
probability of treatment weighting (IPTW) with covariates (listed in table 2) measured at start of each treatment course, and
also adjusted for the same covariates at the time of first b/tsDMARD use in the GEE model.

Results: The sample includes 24,005 patients, followed for mean (SD) 6.2 (5.0) yrs after starting their first b/tsDMARD, with
a total of 54,803 treatment courses (RA: 59%, PsA: 26%, AS: 15%), and a mean duration of treatment courses of 2.7 (3.2)
yrs. See Table 1 for characteristics. After IPTW and adjustment, 1 yr risk of severe infections was significantly higher with
anti-interleukin (IL) 6 (aRR 1.52; 95% CI 1.10, 2.09; p< 0.01) and rituximab (1.36; 1.09, 1.68; p< 0.01) relative to anti-TNF.
The 5 yr risk was higher with Janus Kinase inhibitor (JAKi) (1.38; 1.13, 1.70; p< 0.01) as well as anti-IL6 and rituximab.
The 10 yr results (when available) were similar (Table 2). No difference in risk was observed for abatacept, anti-IL17 and
anti-IL23 relative to anti-TNF. Despite adjustments, residual confounding and channelling bias may persist.

Conclusion: Our population-based study provides real-world evidence suggesting that treatment with rituximab, JAKi and
anti-IL6 is associated with a higher risk of severe infections relative to anti-TNFs for IA.

Disclosure: K. Moolooghy: None; H. Xie: None; Y. Zheng: None; J. Avina-Zubieta: None; D. Lacaille: None.

Table 2. Rate and Risk of Hospitalized Infections relative to anti-TNFs
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Abstract Number: 1717

Early Antimalarial Adherence Reduces Future Hospitalization Cost in
Rheumatoid Arthritis and Systemic Lupus Erythematosus Patients:
Evidence from a Population-based Study

Md Rashedul Hoque1, Diane Lacaille2, J. Antonio Avina-Zubieta2, Mary A. De Vera3, Yi Qian4, John Esdaile5 and Hui Xie6,
1Simon Fraser University, Vancouver, BC, Canada, 2Arthritis Research Canada, University of British Columbia,
Vancouver, BC, Canada, 3University of British Columbia, Faculty of Pharmaceutical Sciences, Vancouver, BC, Canada,
4University of British Columbia, Vancouver, Canada, 5Arthritis Research Canada, Vancouver, BC, Canada, 6Arthritis
Research Canada, Simon Fraser University, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: To examine the association between antimalarial (AM) adherence and hospitalization costs among
newly diagnosed rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) patients.

Methods: We used administrative databases for British Columbia, Canada, to conduct a population-based propensity
score (PS)-matched study of incident cohorts of RA and SLE with incident AM use between January 2000 and March
2022. Index date was defined as the first time when subjects met RA/SLE criteria and had AM. Only subjects with at least
one year of follow-up after index date were included. In the first year (“baseline year”), we calculated AM adherence using
proportion of days covered (PDC) and categorized as adherence (PDC≥0.90) or non-adherence (0≤PDC< 0.90). We

Table 1. Baseline characteristics of unmatched and propensity score-matched RA and SLE patients with AM adherence and AM non-adherence.
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computed the PS for AM adherence using baseline variables on demographics, RA or SLE disease duration, and prior AM
use duration evaluated at index date, comorbidities, other medications, and healthcare utilization evaluated over 12 months
prior to index date; Each AM adherent patient was matched with up to two AM non-adherent patients. Our outcome, hos-
pitalization costs in the following year (“follow-up year”), was calculated according to the Canadian Institute for Health Infor-
mation guidelines and adjusted for inflation. We used linear regression model with robust standard error to examine the
impact of AM adherence during the baseline year on hospitalization costs in the follow-up year, adjusting for above baseline
variables in the matched sample. Using the same design, we examined the association between hospitalization costs and
the adherence of an unrelated drug, statin, as a falsification test to rule out the possibility of confounding by unmeasured
healthy adherer effect: one expects to find no association if the study design adequately controls for potential healthy
adherer bias since statin adherence is not expected to have immediate effect on hospitalization costs.

Results: We identified 7,146 AM adherent and 14,692 AM non-adherent incident RA and SLE patients. After PS matching,
7,142 AM adherent (mean age 59.9 years, 72.8% female) and 12,899 matched AM non-adherent (mean age 58.2 years,
74.3% were women) were included in the analysis (total = 20,041). After matching, all baseline variables between AM adher-
ent and non-adherent patients were well balanced, with all standardized differences less than 0.11 (Table 1). The mean hos-
pitalization costs were 2191.3 CAD and 2654.6 CAD for AM adherent and non-adherent patients in the follow-up year,
respectively. Using the linear regression model, on average hospitalization costs were lower (Est: -549.26 CAD, 95% CI:
-896.1, -203.2, p-value: < 0.01) for AM adherent patients than AM non-adherent patients after adjusting for baseline vari-
ables (Table 2). Similar results were obtained for one-to-one PS-matched sample (Table 3). The falsification test showed that
our matched study design is unlikely to be subject to unmeasured healthy adherer effect (Table 2) since a protective associ-
ation was not found for statin adherence.

Conclusion: Adherence to AM therapy in RA and SLE patients was associated with a lower hospitalization costs ($549.6
CAD lower) when compared to patients with non-adherence.

Table 2. Association between hospitalization costs and adherence among RA and SLE patients from linear regression models

Table 3. Sensitivity analysis - Association between hospitalization costs and AM adherence among RA and SLE patients (one to one matched
sample)
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Disclosure: M. Hoque: None; D. Lacaille: None; J. Avina-Zubieta: None; M. De Vera: None; Y. Qian: None;
J. Esdaile: None; H. Xie: None.

Abstract Number: 1718

Randomization to Holding versus Continuing (JAKi, IL17) and
Autoimmune Patient Responses to COVID-19 Boosters: Results from the
Covid-19 VaccinE Response in Rheumatology Patients (COVER) Study

Amy Mudano1, Gary Cutter2, Emily Holladay3, Kevin Winthrop4, Ted Mikuls5, Geoffrey Thiele5, Mark Law5, Monique
Bastidas6, Mike Zikry6, Kelly Chun6, Michael George7, Jayashree Sinha8, Naiara Alvarez9, John Tesser10 and Jeffrey
Curtis11, and COVER Site Principal Investigator Group, 1Illumination Health, Hoover, AL, 2University of Alabama at
Birmingham, Birmingham, AL, 3University of Alabama at Birmingham, Edmond, OK, 4School of Medicine, Oregon Health
and Science University, Portland, OR, 5University of Nebraska Medical Center, Omaha, NE, 6Labcorp, Calabasas, CA,
7University of Pennsylvania, Philadelphia, PA, 8self employed, Clovis, NM, 9Integrative Rheumatology of South Texas,
McAllen, TX, 10Arizona Arthritis & Rheumatology Associates, Phoenix, AZ, 11University of Alabama at Birmingham,
Hoover, AL

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Best practice for the use of immunosuppression to optimize vaccine response remains uncertain.
We conducted the Covid VaccinE Response (COVER) trial, a multicenter, randomized controlled platform trial to assess
the response to the SARS-CoV-2 booster in rheumatology patients on immunomodulatory therapies. The primary goal
was to assess whether randomizing to hold Janus kinase inhibitors (JAKi), interleukin-17 inhibitors (IL-17i), abatacept
(ABA), or tumor necrosis factor inhibitors (TNFi) for 2 weeks at the time of COVID-19 booster yields improved vaccine
response compared to continuing therapy. Our previous report (ACR Convergence 2023) found no significant benefit from
holding ABA or TNFi for 2 weeks but did observe a diminished antibody response to COVID boosting in ABA patients.
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Methods: COVER enrolled patients with rheumatoid arthritis (RA) or spondyloarthritis (SpA) being treated with JAKi/
biologics in the Excellence Network in RheumatoloGY (ENRGY), a practice-based research network of US rheumatologists.
Patients, who previously received >2-dose mRNA vaccines, were randomized (1:1) to continue or hold therapy for 2 weeks
following a COVID-19 booster. LabCorp Cov2Quant IgG™ anti-Spike assay measured anti-Receptor Binding Domain
(RBD) IgG antibodies before and 6 + 2 weeks after the booster dose. We compared mean log-transformed differences
pre- and post-booster and report the geometric mean fold rise (GMFR) by intervention group and therapy. We used linear
regression, including all study arms (ABA and TNFi), to compare groups for change in COVID-19 RBD antibody levels,
adjusting for age, sex, BMI, methotrexate use, steroid use, and time from booster to measurement. Patient-reported flare
following booster was compared by intervention group.

Results: Patients on JAKi (n=232) or IL-17i (n=121) were 79% female, 88% white, 29% Hispanic, with mean (SD) age of
59.2 (11.6) years and BMI of 31.8 (7.6) kg/m2 (Table 1). Report of flare following booster was greater among those holding
therapy for 2 weeks (JAKI: 34% in hold group vs 9% continue, p< 0.0001; IL-17i: 30% vs 16%, p=0.20). Following vaccine
booster dose, RBD antibody titers increased significantly in both JAKi and IL-17i groups (p< 0.0001 for all arms) (Figure 1)
and all groups showed a GMFR >3 (Table 2). Mean increase in RBD antibodies in the hold vs. continue arm was not signif-
icantly different by drug group, before or after adjustment. A decreased effect in change in RBD antibodies was seen for JAKi
(β=-0.42, p=0.018) and ABA (β=-0.73, p< 0.001), referent to IL-17i, as well as steroid use (β=-0.31, p=0.041); higher BMI
(β=0.015, p=0.039) was associated with greater change in antibody levels.

Conclusion: RA and SpA patients taking JAKi or IL-17i had a significant increase in humoral antibody response after receiv-
ing a COVID-19 booster and holding therapy for 2 weeks did not enhance response compared to continuing therapy. As
previously observed with ABA, use of JAKi blunted COVID-19 vaccine responses. Based on these interim results and an
increase in the frequency of disease flare, interrupting JAKi or IL-17i at the time of COVID-19 boosting does not appear war-
ranted. Work is ongoing to evaluate response based on neutralizing antibodies.

Disclosure: A. Mudano: None; G. Cutter:, Cynata Therapeutics, 1,, Immunic, 1, AI therapeutics, 1, Alexion, 1, AMO
Pharma, 1, Antisense Therapeutics, 1, Applied Therapeutics, 1, Argenx, 1, Astra-Zeneca, 1, Avexis Pharmaceuticals,
1, Avotres, 1, Biogen, 1, Bristol Meyers Squibb, 1, Clene Nanomedicine, 1, Clinical Trial Solutions LLC, 1, Cognito
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Therapeutics, 1, CSL Behring, 1, DiameticaTherapeutics, 1, Endra Life Sciences, 1, Genentech,, 1, Genzyme, 1, Hori-
zon Pharmaceuticals, 1, Hoya Corporation, 1, Immunic, 1, Immunosis Pty Ltd, 1, Inhibrix, 1, Karuna Therapeutics,
1, Kezar Life Sciences, 1, Klein-Buendel Incorporated, 1, Linical, 1, Mapi Pharmaceuticals LTD, 1, Medtronic, 1, Merck,
1, Merck/Serono, 1, Mitsubishi Tanabe Pharma Holdings, 1, Novartis, 1, Perception Neurosciences, 1, Pipeline Thera-
peutics, 1, Protalix Biotherapeutics, 1, Prothena Biosciences, 1, Pythagoras, Inc., 4, 8, 12, SUb S corporation for con-
sulting, Reata Pharmaceuticals, 1, Regeneron, 1, Roche, 1, SAB Biotherapeutics, 1, Sanofi-Aventis, 1, Sapience
Therapeutics, 1, Scott&Scott LLP, 1, Teva Pharmaceuticals, 1, United BioSource LLC, 1, University of Texas South-
western, 1, Visioneering Technologies, Inc., 1; E. Holladay: None; K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS,
2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly, 2, Novartis, 2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2;
T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9; G. Thiele: None;M. Law: None;M. Bastidas: None;M. Zikry: None; K. Chun: None;M. George: Abb-
Vie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; J. Sinha: None; N. Alvarez: None; J. Tesser: Abbvie,
2, 5, 6, Alpine, 5, Amgen, 2, 6, AnaptysBio, 5, Aqtual, 5, AstraZeneca, 2, 5, 6, Aurinia, 6, Bendcare, 6, Biogen, 5, 6,
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 5, 6, Celgene, 5, Corevitas, 5, CSL Behring, 5, Eli Lilly, 2, 5,
6, Genentech, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, 6, Horizon, 5, IGMBiosciences, 5, Janssen, 2, 5, 6, KolonTis-
sueGene, 5, Novartis, 2, Organogenesis, 5, Pfizer, 5, 6, Sanofi/Genzyme, 2, 5, 6, Setpoint, 5, UCB, 2, 5; J. Curtis: Abb-
Vie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly,
2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 1719

Cumulative Glucocorticoid Exposure and Major Adverse Cardiovascular
Events in a Cohort of Veterans with Rheumatoid Arthritis: A Nested Case-
Control Study

BethWallace1, Yuqing Gao2, H. Myra Kim3, Bryant England4, Sauer brian5, grant Cannon6, Punyasha Roul7, Ted Mikuls4,
Shirley Cohen-Mekelburg8, Daniel Clauw9, Wyndy Wiitala2, Rodney Hayward10, Jeremy Sussman11 and Akbar Waljee11,
1Michigan Medicine, VA Ann Arbor Healthcare System, Ann Arbor, MI, 2Center for Clinical Management Research,
Department of Veterans Affairs, VA Ann Arbor Healthcare System, Ann Arbor, MI, 3University of Michigan School of
Public Health, Ann Arbor, MI, 4University of Nebraska Medical Center, Omaha, NE, 5Salt Lake City VA/University of Utah,
Salt Lake City, UT, 6University of Utah and Salt Lake City VA, Salt Lake City, UT, 7UNMC, Omaha, NE, 8University of
Michigan Department of Internal Medicine, Division of Gastroenterology, Ann Arbor, MI, 9University of Michigan,
Whitmore Lake, MI, 10Department of Internal Medicine, University of Michigan; Center for Clinical Management
Research, Department of Veterans Affairs, VA Ann Arbor Healthcare System, Ann Arbor, MI, 11Internal Medicine and
Center for Clinical Management Research, Department of Veterans Affairs, VA Ann Arbor Healthcare System, Ann
Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Three-quarters of RA patients use glucocorticoids (GC) to manage RA symptoms. Our work pre-
sented previously suggests recent GC use (up to 2 years prior to MACE) and ongoing use are associated with dose-
dependent increases in major adverse cardiovascular events (MACE). We designed a study to evaluate the effect
of cumulative GC exposure on MACE in an RA cohort.
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Methods: In this retrospective matched nested case-control study, we used national VA administrative data to identify RA
patients with an initial VA rheumatology visit (cohort entry date) in 2010-2018 and sufficient data for a one-year lookback.
Exclusions included age < 40 or >90, presence of a non-RA rheumatologic disorder, prior MACE, and heart failure. Patients
with incident MACE (cases) were individually matched using incidence density sampling. For each case, up to 2 controls
were randomly selected from those in the case’s risk set, i.e., alive on case’s MACE date (index date), matched on follow-
up duration after cohort entry, sex, baseline age, baseline smoking status, biologic use, and MACE risk (estimated via the
Veteran’s Affairs Risk Score for CV Disease, or VARS). Baseline data were collected in the year prior to cohort entry. VARS
uses medical and pharmacy claims, vital signs, and labs to recalibrate the ACC/AHA risk model for the Veteran population.

The primary exposure variable (cumulative oral GC dose since cohort entry) was log-transformed as it was skewed to the
right. We used conditional logistic regression to estimate the effect of the log-transformed primary exposure on odds of inci-
dent MACE. We performed sensitivity analyses defining GC exposure during the a) 12 months, b) 6 months prior to index
date. Effect of GC dose was expressed as a fold increase in odds of incident MACE associated with a fold increase in total
oral GC dose. To see if the effect of GC was higher in patients with higher MACE risk, we evaluated for an interaction
between baseline VARS and the primary exposure.

Table 1: Baseline characteristics of cases vs controls. Values are median and interquartile range (IQR) unless specified otherwise
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Results: Among 18,882 patients, 717 (3.8%) had incident MACE. Matching controls were found for 648 MACE cases
(Table 1). Greater cumulative GC use was associated with incident MACE (β=0.0814, p< 0.001) with an estimated 1.03
and 1.06 times higher odds of MACE with a 1.5-fold and 2-fold increase in overall cumulative GC exposure, respectively
(Table 2). Restricting exposure to the 6 months or 12 months prior to index date led to substantively similar conclusions,
although the effect was slightly larger. The interaction between baseline VARS and the primary exposure was not significant
(p = 0.67) (Figure 1).

Conclusion: In this study using a national RA cohort, we observed greater cumulative GC exposure to be associated with
increased odds of MACE. Assessing cumulative GC exposure over a more recent period of 6 or 12 months showed consis-
tent results, with a slightly larger impact. This analysis adds to our prior work demonstrating dose-dependent effects of
ongoing and recent GC use on MACE risk, and reinforces our previous preliminary findings that the effect of GC
on MACE does not depend on the level of baseline MACE risk.

Disclosure: B. Wallace: None; Y. Gao: None; H. Kim: None; B. England: Boehringer-Ingelheim, 5; S. brian: None;
g. Cannon: None; P. Roul: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma,
2, Wolters Kluwer Health (UpToDate), 9; S. Cohen-Mekelburg: None;D. Clauw: None;W.Wiitala: None;R. Hayward:
None; J. Sussman: None; A. Waljee: None.

Abstract Number: 1720

Herpes Zoster Risk Following Initiation of Immunosuppressive Therapy
Among Adults with Rheumatic Disease

Justin Gatwood1, Yong Zhu2, Andrea Steffens2, Stephanie Gallagher2, Mary DuCharme2 and Nikita Stempniewicz1,
1GSK, Philadelphia, PA, 2Optum Life Sciences, Eden Prairie, MN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Previous studies have demonstrated that the risk of herpes zoster (HZ) among adults with rheu-
matic disease, such as rheumatoid arthritis (RA), psoriatic arthritis (PsA), and systemic lupus erythematosus (SLE), is higher
when compared to the immunocompetent US adult population aged 50 years and older. However, while earlier estimates

Figure 1: Predicted probabilities of incident MACE (outcome) varying cumulative GC dose (primary exposure) across levels of baseline VARS risk
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provided valuable guidance on HZ risk, a gap remains related to the association of this risk with both the underlying condition
and use of immunosuppressive (IS) medication.

Methods: This was a retrospective cohort study of commercial and Medicare Advantage with Part D health plan members
using October 2015-December 2022 administrative claims data. Adults ≥18 years old with ≥1 claim for an IS medication and
continuous enrollment for ≥12 months prior to the first IS medication fill (index date) were eligible. Patients with ≥1 claim for a
diagnosis of RA (ICD-10: M05.x, M06.x), PsA (ICD-10: L40.5x), or SLE (ICD-10: M32.x) were then identified by diagnostic
codes. Patients were followed until the earlier of an HZ diagnosis or vaccination, pregnancy, end of enrollment or study
period, or death. HZ incidence rates (IR) per 1,000 person-years were calculated for each rheumatic disease and multivari-
able Cox proportional hazard models produced adjusted hazard ratios (aHRs) that controlled for baseline characteristics
and time-varying IS status during follow-up.
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Results: Across the 3 rheumatic diseases, 87,372 unique patients were followed for a median of 648 days (interquartile
range: 263-1,319 days). The distribution of IS therapies across each disease is listed in Table 1. A total of 4,295 HZ events
were observed, resulting in an overall unadjusted HZ IR of 19.9 (95% confidence interval [CI]: 19.29-20.54) that tended to
increase with age and the number of IS medication classes while also varying by index medication class (Table 2). Unad-
justed IRs by condition were 20.8 (95% CI: 20.11-21.57), 15.5 (95% CI: 14.25-16.77), and 24.0 (95% CI: 22.12-26.09)
for RA, PsA, and SLE, respectively. Across all patients with the included conditions, the aHR was 2.32 (95% CI:
2.144-2.510) based on time-varying use of any (vs. no) IS medication (Figure). Adjusted hazards tended to increase with
older age and higher comorbidity index and were also higher among females but lower for non-Hispanic Black adults vs
non-Hispanic White adults. Compared to patients with RA or PsA, those with SLE had an aHR of 1.35 (95% CI:
1.199-1.523). Among those with sufficient follow-up, 9.9% had herpes zoster ophthalmicus and 21.1% developed post-
herpetic neuralgia following the HZ event.

Conclusion: Adults with rheumatic disease are at elevated risk of HZ following the initiation of IS medications, and patients
with SLE initiating IS medication appear to be at a higher risk compared to patients with RA or PsA. Such risk reinforces the
need for the entire rheumatology care team to consider the importance of HZ prevention when IS therapy is being consid-
ered, irrespective of patient age.

Disclosure: J. Gatwood: AstraZeneca, 5, Genentech, 2, GSK, 3, 11, Janssen, 2, Merck & Co., 2, 5; Y. Zhu: GSK,
12, Optum received funding fromGSK to conduct the study, Optum, 3, 11; A. Steffens: GSK, 12, Optum received fund-
ing from GSK to conduct the study, Optum, 3, 11; S. Gallagher: GSK, 12, Optum received funding from GSK to con-
duct the study, Optum, 3, 11; M. DuCharme: GSK, 12, Optum received funding from GSK to conduct the study,
Optum, 3, 11; N. Stempniewicz: GSK, 3, 11.
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Abstract Number: 1721

Recombinant Zoster Vaccine Uptake in US Adults with Rheumatic
Disease: A Mixed Methods Analysis

Justin Gatwood1, Catherine McGuiness2, Marie Yasuda2, Chi-Chang Chen2, Vasudha Gupta3 andNikita Stempniewicz1,
1GSK, Philadelphia, PA, 2IQVIA, Wayne, PA, 3IQVIA, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Compared to the immunocompetent US population ≥50 years, adults with rheumatic diseases are
at increased risk for herpes zoster (HZ). To address this risk, ACIP recommends 2 doses of recombinant zoster vaccine
(RZV) for HZ prevention in adults ≥19 years who are or will be immunodeficient or immunosuppressed because of disease
or therapy. However, RZV uptake among adults with rheumatic diseases and the perceived role of rheumatologists in vac-
cinating this population are unclear.

Methods: This mixed methods research involved 2 distinct phases. First, a retrospective cross-sectional analysis using
IQVIA open-source medical and pharmacy claims (04/20/2021 to 06/30/2023) described RZV uptake among adults
≥19 years old with >1 diagnosis and/or treatment for rheumatoid arthritis (RA; ICD-10: M05.x, M06.x, M08.x), psoriatic
arthritis (PsA; ICD-10: L40.5x), ankylosing spondylitis (ICD-10: M081, M450-M459), or systemic lupus erythematosus
(SLE; ICD-10: M32.x) as of October 20, 2021 (date of ACIP vote). Patients were then followed from this date through the ear-
lier of HZ vaccination or end of the study period. Outcomes included RZV uptake proportion (i.e., at least 1 dose), series
completion (2 doses), and dosing schedule compliance (second dose within 1-6 months of the initial dose). RZV uptake
was assessed descriptively, and Kaplan-Meier analyses estimated time to series completion. A generalized estimating equa-
tion, controlling for patient demographics, clinical characteristics, and social determinants of health, predicted the odds of
RZV uptake by rheumatic disease. A semi-structured interview guide was developed by the study team and used to gauge
perceptions and experiences of rheumatologists with vaccinating their immunocompromised patients. Each phone-based
interview was recorded, transcribed, and thematically assessed.

Results: Across the 4 included conditions, 548,426 patients were identified, the majority of which were female (79.1%), had
RA (63.1%), and were at least 50 years of age (72.8%). Cumulative RZV uptake was 9.5% and ranged from 7.0% to 10.4%
by condition through June 2023 (Figure 1). Among those initiating the RZV series, completion was 62.6% at 6 months,
increasing to 70.6% by 12 months post-first dose (Figure 2). Among the included rheumatic conditions, patients with SLE
were less likely to receive RZV (odds ratio [OR]: 0.86; 95% confidence interval [CI]: 0.824-0.891) while those with ankylosing

Figure 1. Monthly RZV Uptake among US Adults with Rheumatic Disease RZV, recombinant zoster vaccine.
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spondylitis were more likely (OR: 1.13; 95% CI: 1.055-1.215) (Figure 3). Rheumatologist feedback on vaccination practices
(N=10) suggested they understand their patients are at increased risk of HZ but prefer to play a more advisory role, and that
inconsistent documentation, poor communication, and competing critical medical needs are barriers to vaccination.

Conclusion: HZ vaccine uptake since the ACIP recommendation remains suboptimal among patients with rheumatic dis-
eases, but once initiated series completion and dosing schedule compliance are likely. Additionally, while rheumatologists
may recommend RZV they mostly defer vaccination to other providers.

Disclosure: J. Gatwood: AstraZeneca, 5, Genentech, 2, GSK, 3, 11, Janssen, 2, Merck & Co., 2, 5; C. McGuiness:
Amgen, 2, GSK, 2, IQVIA, 3, Novartis, 2, Pfizer, 11, Servier, 2; M. Yasuda: Amgen, 2, Bayer, 2, Bristol Myers Squibb,
2, GSK, 2, IQVIA, 3, Novartis, 2, Sandoz, 2, Servier, 2; C. Chen: Amgen, 5, Bayer, 5, Bristol Myers Squibb, 5, GSK,
5, IQVIA, 3, Novartis, 5, Servier, 5; V. Gupta: GSK, 2, IQVIA, 3; N. Stempniewicz: GSK, 3, 11.

Figure 2. RZV Series Completion among US Adults with Rheumatic Disease RZV, recombinant zoster vaccine. Note: Patients vaccinated with at
least 1 dose.

Figure 3. Odds of RZV Uptake among US Adults with Rheumatic Disease ADI, area-deprivation index; CCI, Charlson comorbidity index; CI, con-
fidence interval.
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Abstract Number: 1722

Machine Learning-based Risk Stratification Tool to Predict Early Flare for
Rheumatic and Musculoskeletal Diseases

Pradip Moon1, Weizi Li1, Antoni Chan2 and Eghosa Bazuaye2, 1University of Reading, Reading, United Kingdom, 2Royal
Berkshire NHS Foundation Trust, Reading, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatic and musculoskeletal diseases (RMD) affect up to one-third of the UK population and are
the number one cause of disability and one of the most common reasons for people of working age having an increased
number of sick days or unemployment. Patients with RMD experience periods of exacerbation of disease, known flare-
ups associated with pain and function limitations for patients. If the disease flare is detected and treated late, this can lead
to joint damage and reduced function.

RMD flare-ups are unpredictable, and there is no marker identified for an impending flare. Sudden flares may lead to addi-
tional hospitalisations, follow-up visits and decreased quality of life in general. However there is currently no risk stratification
model that can predict patient flare early and accurately in practice.

We aimed to develop and evaluate a machine learning-based risk stratification model that can predict the risk of future dis-
ease flare-ups and guide early and accurate intervention to prevent flare-ups for patients with RMD.

Methods: 142067 patients who have been diagnosed as RMD including RA, PsA and axSpA in the rheumatology depart-
ment of Royal Berkshire NHS Foundation Trust (UK) from 01/01/2016 to 07/05/2024 were included in the study. There
are 58727 patients who had flares and 83340 patients who did not have flares. We utilized patient blood test results, demo-
graphic information, electronic patient-reported outcomes scores, comorbidity, weight and height. We developed a time
series dataset and applied Long Short-Term Memory (LSTM) networks and neural networks (NN) to forecast the risk of flare
before their future clinics.

Results: We conducted predictive modelling to forecast flare and non-flare events using data collected prior to patients’
upcoming clinic appointments. The dataset was split into training and testing sets based on observations taken 3 months
and 6 months before the clinic visit. Our LSTM based model achieved 89.32% accuracy and 0.76 Area Under the Receiver
Operating Characteristic Curve (AUROC) predicting flare and non-flare events 6 months before the clinics, and 81.93%
accuracy and 0.68 AUROC predicting flare and non-flare events 3 months before the clinics. The results are summarized
in Table 1.

Performance of Long Short-Term Memory (LSTM) and neural networks (NN) on data from 3 months and 6 months before the clinic visit.
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Conclusion: Our model can predict future flare and non-flare events with 89.93% accuracy 6 months in advance. Further
work includes using advanced data processing methods to handle missing values to improve accuracy, especially for pre-
dictions 3 months in advance. If implemented in practice, this flare-risk prediction can aid the patients and clinicians in recog-
nising if they are at a trend of flare-up or reduction in the efficacy of their treatment. With the informed risk prediction
presented early and more accurately, the patient will be able to book an early appointment with a specialist so that early
interventions can be put in place to prevent flare-ups timely. Clinicians can identify patients at high-risk of flare-up so inter-
ventions such as intensifying or changing medication can be in place before flare happens.

Disclosure: P. Moon: None; W. Li: None; A. Chan: None; E. Bazuaye: None.

Abstract Number: 1723

Clustering Analysis with Unsupervised Machine Learning Process to
Phenotype the Cardiovascular Risk of Patients with Rheumatoid Arthritis
Beyond the 10-year Prediction Algorithm

Fabio Cacciapaglia1, Vincenzo Venerito2, Gian Luca Erre3, Matteo Piga4, Andreina Manfredi5, Garifallia Sakellariou6,
Ombretta Viapiana7, Elisa Gremese8, Elena Bartoloni Bocci9, Francesca Romana Spinelli10 and Fabiola Atzeni11, and
"Cardiovascular Obesity and Rheumatic DISeases" Study Group of the Italian Society of Rheumatology, 1Rheumatology
Unit DiMePRe-J, University and AOU Policlinico of Bari, Italy, Bari, Italy, 2Rheumatology Unit, DiMePRe-J University of Bari,
Bari, Italy, 3Rheumatology Unit - University of Sassari, Sassari, Italy, 4Rheumatology Unit - University of Cagliari, Cagliari,
Italy, 5University of Modena and Reggio Emilia, Modena, 6Department of Internal Medicine and Medical Therapy,
University of Pavia, and Istituti Clinici Scientifici Maugeri IRCCS Pavia,, Pavia, Italy, 7Rheumatology Unit, University of
Verona, Verona, Italy, 8Catholic University of the Sacred Heart, Rome, Rome, Italy, 9Rheumatology Unit. Department of
Medicine, Perugia, Perugia, Italy, 10Sapienza University of Rome, Rome - Italy, Roma, Rome, Italy, 11University of Messina,
Italy, Messina, Italy

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid arthritis (RA) patients are at increased cardiovascular (CV) risk, but traditional CV risk
factors and available 10-year CV risk estimation models may not correctly intercept high-risk RA patients [1]. Phenotyping
patients will likely undergo major cardiovascular events (MACE) is a clinical challenge, and unsupervised machine learning
(uML) algorithms could be helpful in clinical practice. This study investigated whether an uML clustering analysis can deter-
mine the RA patient’s phenotype with different frequencies of MACE in a large RA cohort.

Methods: A cross-sectional multicentre cohort of RA patients fulfilling the 2010 ACR/EULAR classification criteria, free from
previous CV events, was enrolled in January 2019 and longitudinally observed for new onset of MACE for 5 years. Clinical
and demographic attributes were recorded, including traditional CV risk factors and the SCORE-2 algorithm [2], and MACE
occurrence was tracked. Factor Analysis with Mixed Data (FAMD), a Principal Component Analysis generalization that can
be deployed on large datasets with qualitative and quantitative variables, was implemented in a Python ver.3.9 environment
using Prince ver. 0.7.1. Observations with missing data were ablated. The number of FAMD components to retain for clus-
tering was assessed using bootstrapped eigenvalues distribution. Hierarchical Clustering on Principal Components was
performed to define the number of clusters using Ward’s criterion and an Euclidian distance metric on the selected FAMD
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principal components. A supervised extreme gradient boosting (XGBoost) algorithm was run with cluster labels as the
dependent variable to assess feature importance for cluster categorization. ANOVA and Chi-square were used to determine
differences in the continuous and categorical variables distribution between clusters.

Results: Data from 951 RA patients (mean ±SD age 61.8±10.5 years, female 81.1%, and median (95%CI) disease duration
of 120 (102-126) months) were analyzed. 18 MACE cases were recorded with an incidence rate of 4.73/1000 patient-years.
Hierarchical clustering on two principal components retrieved n.4 clusters (see Figure). Age, disease duration, triglycerides
serum level, and SCORE-2 were the most critical factors for clustering. Cluster 1: high HAQ, steroid user, and high total cho-
lesterol values; Cluster 2: long disease duration, high systolic blood pressure, serum triglyceride level, and patients on lipid-
lowering agents and TNFi; these patients presented with more MACE. Cluster 3: lower disease activity, BMI, diabetes,
hypertension, and SCORE-2; Cluster 4: higher prevalence of male patients with disease < 10 years and on csDMARDs ther-
apy; patients in these clusters did not experience any MACE.

Conclusion: Our uML-derived clustering identified specific clinical features of RA patients to consider together with the
SCORE-2 chart. The portrayed disease phenotypes can corroborate CV risk models in recognizing those more likely to
experience a MACE.

References:

1. Choy E et al. Rheumatology (Oxford) 2014; 53(12),2143-54
2. SCORE-2 Working Group and ESC CV risk collaboration. Eur Heart J 2021;42:2439-5

Disclosure: F. Cacciapaglia: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6,
Pfizer, 6; V. Venerito: None; G. Erre: None; M. Piga: None; A. Manfredi: None; G. Sakellariou: None; O. Viapiana:
None; E. Gremese: None; E. Bartoloni Bocci: None; F. Spinelli: Abbvie, 2, 6, Eli Lilly, 6, Galapagos,
2, GlaxoSmithKlein(GSK), 6, Pfizer, 6; F. Atzeni: None.

Abstract Number: 1724

Performance of a Novel Cardiovascular Risk Calculator in Rheumatoid
Arthritis

Tate Johnson1, Halie Frideres2, Punyasha Roul3, Yangyuna Yang1, Joshua Baker4, Sauer brian5, grant Cannon6, Ted
Mikuls1 and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2UNMC Department of
Rheumatology, Omaha, NE, 3UNMC, Omaha, NE, 4University of Pennsylvania, Philadelphia, PA, 5Salt Lake City
VA/University of Utah, Salt Lake City, UT, 6University of Utah and Salt Lake City VA, Salt Lake City, UT
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Health Services Research I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Existing cardiovascular disease (CVD) risk calculators have inadequately estimated CVD risk in peo-
ple with rheumatoid arthritis (RA). The American Heart Association (AHA) recently developed and validated the Predicting
Risk of cardiovascular disease EVENTs (PREVENTTM) calculator, replacing the Pooled Cohort Equation (PCE) for estimation
of CVD risk to inform primary prevention. Key updates include the removal of race, incorporation of renal function with rec-
ognition of the burden of cardiovascular-kidney-metabolic (CKM) syndrome, and estimation of heart failure (HF) risk in addi-
tion to atherosclerotic major adverse cardiovascular events (MACE). We evaluated the performance of PREVENTTM in RA
vs. non-RA controls, and compared it to the PCE for predicting MACE in RA.

Methods:We identified US Veterans with RA (≥2 RA ICD-9/10 codes, rheumatologist diagnosis, and positive autoantibody
or DMARD fill) between the ages of 30-79 years and matched them to up to 10 non-RA controls on age, sex, and VA enroll-
ment year. Risk calculator components were derived from the VA Corporate Data Warehouse. Fatal and non-fatal MACE
and HF events were identified using validated administrative algorithms in national VA, Medicare, and National Death Index
data. Participants were excluded if they had pre-existing MACE or HF, missing risk calculator components, or risk factor val-
ues outside of validated ranges for the calculators. Estimated 10-year risk of MACE and HF was calculated according to
published methods (Khan SS, et al. Circulation 2023; Yadlowsky S, et al. Ann Intern Med 2018), truncating follow-up at
10 years and adjusting risk proportionally for follow-up time < 10 years. Calibration (standardized incidence ratios [SIR;
observed:expected events], calibration plots) and discrimination (Harrell’s C statistic) were assessed for each calculator.
Performance of PREVENTTM in predicting overall CVD, MACE, and HF was compared in RA vs. non-RA controls. We sub-
sequently compared performance of PREVENTTM vs. PCE for the prediction of MACE in RA.
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Results: We studied 28,505 patients with RA and 147,371 non-RA controls (mean age 62 years, 86% male). Over
1,093,295 person years of follow-up, CVD events occurred among 4,184 CVD RA (24.6 per 1000 PY) and 17,788 non-
RA patients (19.3 per 1000 PY). The PREVENTTM calculator underestimated risk of all CVD outcomes in RA (Figure 1)
and to a greater degree in RA compared to non-RA controls (Table 1; overall CVD: SIR 1.70 vs. 1.34; MACE: SIR 2.08
vs. 1.69; HF: 1.31 vs. 0.88). Discrimination was similar between RA and non-RA for all outcomes (Harrell’s C statistic range:
0.68-0.71). MACE prediction performance was similar in PREVENTTM compared to the PCE, with the exception of lower
sensitivity among intermediate/high-risk individuals (risk >7.5%) in PREVENTTM (67.6% vs. 92.0%; Table 2).

Conclusion: In a large, national cohort of RA and matched non-RA patients, the novel AHA PREVENTTM risk calculator
underestimated MACE and HF risk in RA. Building on suboptimal performance observed with prior CVD risk calculators in
RA, these findings demonstrate the ongoing need to improve CVD risk prediction in RA.

Disclosure: T. Johnson: None; H. Frideres: None; P. Roul: None; Y. Yang: None; J. Baker: Cumberland Pharma,
2, Formation Bio, 2, Horizon, 5; S. brian: None; g. Cannon: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfi-
zer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 5.
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Abstract Number: 1725

Exploring Risks of Polymyalgia Rheumatica (PMR), Giant Cell Arteritis
(GCA) and Complications While Receiving Immune Checkpoint Inhibitors:
Comparative Analysis

Irakli Tskhakaia and Arthur Lau, Jefferson Einstein Hospital, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Immune checkpoint inhibitors (ICIs) have transformed cancer treatment, offering significant benefits
in various malignancies. However, these therapies can induce immune-related adverse events (irAEs), including polymyalgia
rheumatica (PMR), giant cell arteritis (GCA), and anterior ischemic optic neuropathy (AAION). Understanding the differential
risks is crucial for optimizing patient management. This retrospective database analysis compares the outcomes between
patients treated with pembrolizumab and those receiving the combination therapy of nivolumab and ipilimumab. Using the
TrinetX database, which gathers electronic health records from 88 healthcare organizations worldwide, our study aims to
uncover important insights into the autoimmune safety profiles of these immunotherapies.

Methods: In this study, patients aged 18-99 were assigned to either the nivolumab and ipilimumab group or the pembroli-
zumab group. Inclusion criteria encompassed various cancer types (Appendix 1). Exclusion criteria involved the use of alter-
native ICIs. Diagnoses were identified via ICD-10 codes and medications were identified by RxNorm codes. 1:1 propensity
score matching was performed for age, gender, ethnicity, medication use (Table 1). The index event comprised the appear-
ance of oncological diagnosis and ICIs in patient records. The primary outcomes included the diagnosis of PMR, GCA, and
AAION following ICI initiation, patients with pre-existing conditions were excluded from analysis.

Results: Following the initial analysis, the combination group comprised 7,612 individuals receiving nivolumab and ipilimu-
mab, while the pembrolizumab group consisted of 47,452 patients. The nivolumab and ipilimumab combination group
tended to be slightly younger, the pembrolizumab group exhibited a more uniform gender distribution, with around 70%
males in the nivolumab and ipilimumab combination group. Both cohorts were predominantly composed of white patients.
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Before propensity score matching, the nivolumab and ipilimumab combination group exhibited statistically significant higher
risks of PMR (RR 2.6, P < 0.0001), GCA (RR 2.9, P 0.0003), and ischemic optic neuropathy (RR 3, p 0.0017). Post-
matching, the risk of PMR remained significantly elevated in the nivolumab and ipilimumab combination group (RR 3.8, P
< 0.0001), while elevated risks of GCA and ischemic optic neuropathy in the same group lacked statistical significance
(Table 2).

Conclusion: Our study underscores the importance of evaluating risks associated with immune checkpoint
inhibitors. Increased risks of irAEs in a combination group can be explained by mechanisms of altering both PD-1 and
CTLA-4 pathways. Although the overall number of patients with side-effects was low, the findings highlight the need for vig-
ilant monitoring and early detection of irAEs, particularly in patients receiving combination therapy. Given the limitations
inherent in retrospective database analyses and the complexity of autoimmune reactions, further research with larger
cohorts and prospective designs is essential to validate these findings and refine risk stratification strategies in oncology
practice.

Disclosure: I. Tskhakaia: None; A. Lau: None.
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Abstract Number: 1726

Safety, Cancer Progression, and Autoimmune Disease Activity in Patients
with Pre-Existing Autoimmune Disease Undergoing CD19 CAR T Cell
Therapy for Lymphoma: A Retrospective Comparative Cohort Study

Kathleen Vanni1, Kaitlin McCarter1, Xiaosong Wang2, Caitlyn Duffy3, Jamie Dela Cruz3, Holly Wobma4, Sarah Nikiforow3,
Elena Massarotti1, Karen Costenbader5, Jessica Little1, Ellen Gravallese6, Gregory McDermott7, Caron Jacobson3 and
Jeffrey Sparks8, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Dana
Farber Cancer Institute, Boston, MA, 4Division of Immunology, Boston Children’s Hospital, Boston, MA, 5Brigham and
Women’s Hospital/ Harvard Medical School, Boston, MA, 6Brigham and Women’s Hospital, Harvard Medical School,
Chestnut Hill, MA, 7Brigham and Women’s Hospital, Brookline, MA, 8Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: CD19-targeted chimeric antigen receptor (CAR) T cell therapy is FDA-approved to treat lymphoma.
A recent prospective case series of CD19 CAR T cell therapy suggested impressive efficacy for refractory autoimmune dis-
eases; however, it had limited follow-up, small sample size, and no comparator group. Therefore, we identified patients with
and without pre-existing autoimmune disease within a cohort of patients receiving CAR T cell therapy for lymphoma to inves-
tigate safety, cancer progression, and autoimmune disease activity.

Methods: We analyzed all patients receiving CD19 CAR T cell therapy for lymphoma through clinical care at a large cancer
center and tertiary healthcare system (2017-2023). We identified patients in this cohort with pre-existing autoimmune dis-
ease through medical record review and collected data on disease type, immunomodulator use, and flares. We collected

Table 1. Baseline characteristics of pre-existing autoimmune cases and non-autoimmune comparators at time of CAR T cell treatment.
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Table 2. Odds ratios for CRS and ICANS after CAR T therapy, comparing patients with and without pre-existing autoimmune disease.

Figure 1 A. Progression-free survival of patients with pre-existing autoimmune disease compared to those with no history of autoimmune disease.
B. Overall survival of patients with pre-existing autoimmune disease compared to those with no history of autoimmune disease.
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baseline characteristics at CAR T cell infusion and post-infusion outcomes including cytokine release syndrome (CRS),
immune effector cell-associated neurotoxicity syndrome (ICANS), lymphoma progression, and total mortality. We investi-
gated whether pre-existing autoimmune disease was associated with presence and/or severity of CRS and ICANS using
multivariable logistic regression. We analyzed whether pre-existing autoimmune disease was associated with lymphoma
progression-free survival and total mortality using Cox regression. Finally, among only those with pre-existing autoimmune
disease, we compared immunosuppression use and flare the year before vs. after CAR T cell therapy using paired McNe-
mar’s tests.

Results: Among 499 patients with lymphoma who received CD19 CAR T cell therapy, 47 patients had pre-existing autoim-
mune disease. The most common pre-existing autoimmune disease was psoriasis (n=10); n=12 had a systemic rheumatic
disease (Table 1). CRS occurred in 78.7% of those with vs. 83.4% without pre-existing autoimmune disease (multivariable
OR 0.72, 95%CI 0.34-1.53, Table 2). ICANS occurred in 55.3% of those with vs. 49.6% without pre-existing autoimmune
disease (OR 1.23, 95%CI 0.66-2.28). There was no difference in the use of tocilizumab for CRS nor any difference in severe
(grade 3+) ICANS. During median follow-up of 9.4 months, there were 208 progression events and 164 deaths. There were
no associations of pre-existing autoimmune disease with lymphoma progression (HR 1.15, 95%CI 0.77-1.72, Figure 1) or
total mortality (HR 1.50, 95%CI 0.95-2.35). Among patients with autoimmune disease, there was less immunomodulator
use (25% vs. 13%, p=0.008) and flare (15% vs. 5%, p=0.058) in the year after CAR T cell therapy compared to the year
before.

Conclusion: In this first comparative CAR T cell therapy study, patients with pre-existing autoimmune disease had similar
safety and lymphoma outcomes compared to those without. Treatment and flares of autoimmune disease were improved.
These findings are reassuring for safety of CD19 CAR T cell therapy for lymphoma among patients with autoimmune dis-
eases and inform ongoing prospective studies of CAR T cell therapy to treat autoimmune diseases.

Disclosure: K. Vanni: None; K. McCarter: None; X. Wang: None; C. Duffy: None; J. Dela Cruz: None; H. Wobma:
None; S. Nikiforow: None; E. Massarotti: Cabaletta Bio, 5, Sonoma Biotherapeutics, 5; K. Costenbader: Amgen,
2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead,
5, Glaxo Smith Kline, 2, 5, Merck, 5; J. Little: None; E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics,
11, Editas Medicine, 11, Intellia Therapeutics, 11, New England Journal of Medicine, 3, NIH, 5, Rheumatology Research
Foundation, 5; G. McDermott: None; C. Jacobson: AbbVie/Abbott, 2, ADC Therapeutics, 2, AstraZeneca, 2, Bristol-
Myers Squibb(BMS), 2, Caribou Bio, 2, Celgene, 2, Galapagos, 2, Gilead, 2, 5, Janssen, 2, Miltenyi, 2, Novartis, 2, Pfizer,
5, Sana, 2, Synthekine, 2; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen,
2, Pfizer, 2, UCB, 2.

Abstract Number: 1727

Duration of SARS-CoV-2 Viral Shedding After Infection Among Patients
with Rheumatic Disease Using Tumor Necrosis Factor Inhibitors or
Rituximab

Zachary Wallace1, Li Yijia2, Manish Choudhary2, Julie Boucau3, Anusha Nathan3, May Yee Liew3, Gregory Edelstein2,
Owen Glover3, Yumeko Kawano2, Rockib Uddin3, Rinki Deo2, Caitlin Marino3, Matthew Getz3, Zahra Reynolds4, karry Su4,
Eliza Passell4, Mamadou Barry4, Rebecca Gilbert4, Dessie Tien4, Shruti Sagar4, Tammy Vyas4, Sarah Hammond2, Jatin
Vyas4, Gaurav Gaiha4, Jacob Lemieux4, Mark Siedner4, Jonathan Li2, Amy Barczak4 and Jeffrey Sparks5, 1Massachusetts
General Hospital, Newton, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Ragon Institute of MGH, Boston, MA,
4Massachusetts General Hospital, Boston, MA, 5Brigham and Women’s Hospital and Harvard Medical School, Boston,
MA, USA, Boston, MA
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Individuals with rheumatic disease receiving certain immunosuppressive agents are at risk for
severe COVID-19. However, it is unclear if rheumatic disease treatments affect the duration of SARS-CoV-2 viral shedding.
Tumor necrosis factor inhibitors (TNFi) and rituximab (RTX) are common rheumatic disease treatments. RTX, in particular, is
associated with a higher risk of severe COVID-19 and a possible risk factor for prolonged viral shedding. We sought to eval-
uate the association of TNFi and RTX use with duration of viral shedding.

Methods: The POSITIVES study is an ongoing prospective cohort recruiting outpatients with a positive SARS-CoV-2 test,
including those using a TNFi at infection or rituximab (RTX) in the previous 12 months. Participants self-collect anterior nasal
swabs for viral PCR every 2-3 days for up to 6 samples over 2 weeks or until two consecutive negative SARS-CoV-2 PCR
tests. We selected all outpatients receiving TNFi and RTX in the cohort and for each group, conducted 2:1 nearest neighbor
propensity score matching on age, sex, race, ethnicity, number of prior COVID-19 vaccinations, and use of antivirals. We
used survival methods to compare time to first negative viral PCR between those using immunosuppressants and the
matched comparators.

Results: We have enrolled 24 TNFi users and 9 RTX users, matching them to 48 and 18 non-immunosuppressed partici-
pants, respectively. Participants were infected between February 2022 and April 2024. Age, sex, number of vaccines, and
nirmatrelvir/ritonavir use were similar among TNFi/RTX users and matched comparators (Table 1). Most participants
included in this analysis were vaccinated; the mean COVID-19 vaccination number in the TNFi and RTX groups, respectively,
was 4.5 (1.0) and 4.1 (1.0), respectively. The median (IQR) time to the first negative PCR was not significantly different when
comparing TNFi users vs comparators: 10 (7, 13) vs 7 (5, 11) days, respectively (Figure 1; Log-rank p=0.2). All RTX users
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had a dose of RTX in the 184 days prior to infection (median days from RTX infusion to infection: 91, range 18-184); the
median number of RTX infusions in the 2 years prior to infection was 6 (range 2-13). The median (IQR) time to negative
PCR in RTX users vs comparators was also similar: 7 (4.5, 11) vs 7 (5, 11) days, respectively (Figure 2; Log-rank p=0.8).

Conclusion: In this prospective study of outpatients with COVID-19 in the omicron era, TNFi and RTX users had similar
durations of viral shedding vs non-immunosuppressed participants. High rates of vaccination, uptake of antivirals, and prior
exposure to COVID-19 may improve COVID-19 outcomes in this population, especially RTX users. Assessing the duration of
viral culture positivity and differences in viral load are important next steps in this cohort.

Disclosure: Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; L. Yijia: None;
M. Choudhary: None; J. Boucau: None; A. Nathan: None; M. Liew: None; G. Edelstein: None; O. Glover: None;
Y. Kawano: None; R. Uddin: None; R. Deo: None; C. Marino: None;M. Getz: None; Z. Reynolds: None; k. Su: None;
E. Passell: None; M. Barry: None; R. Gilbert: None; D. Tien: None; S. Sagar: None; T. Vyas: None; S. Hammond:
Cidara, 5, F2G, 5, GlaxoSmithKlein(GSK), 5, Melinta, 2, Pfizer, 2, Roche, 1, Scynexis, 5, Seres Therapeutics, 2;
J. Vyas: None; G. Gaiha: None; J. Lemieux: None; M. Siedner: None; J. Li: None; A. Barczak: None; J. Sparks:
Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

3527

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1728

Higher Oral Steroid Dose Is Associated with Worse Survival in Immune
Checkpoint Inhibitor-Treated Rheumatoid Arthritis Patients with
Metastatic Non-Small Cell Lung Cancer

Deanna Jannat-Khah1, Jeffrey Curtis2, Fenglong Xie3, Ashish Saxena4 and Anne Bass5, 1Hospital For Special Surgery,
New York, NY, 2The University of Alabama at Birmingham, Birmingham, AL, 3University of Alabama at Birmingham,
Birmingham, AL, 4Weill Cornell Medicine, New York, NY, 5Hospital for Special Surgery, Weill Cornell Medicine, New
York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: It is unknown if steroid use for RA patients could interfere with the benefits of immune checkpoint
inhibitors (ICI) as cancer therapies. Additionally, it is unknown what a “safe” daily dosage of steroids would be in ICI-treated
RA patients. Prior studies have been biased by inclusion of multiple autoimmune diseases and/or multiple cancers. There-
fore, we examined the association between steroid use after ICI initiation and overall survival (OS) specifically among RA
patients with metastatic non-small cell lung cancer (mNSCLC).

Methods: Medicare fee for service claims data (01/2006 to 12/2019) consisting of a 100% sample of patients with RA was
used. Patients included were ≥66 years of age and had an RA diagnosis prior to a mNSCLC diagnosis. RA was defined as
having two RA diagnosis claims (ICD-9/10-CM codes) at least two months apart plus DMARD treatment. NSCLC was
defined as having an (ICD-9/10) diagnosis code for malignant neoplasm of lung and bronchus. Patients had to have initiated
nivolumab, pembrolizumab or atezolizumab between 2015-2019, when it was approved only for metastatic NSCLC. Mean
daily prednisone use was calculated in the 91 days after ICI initiation and categorized as none, ≤10mg, >10mg. Landmark
Kaplan Meier (KM) curves and adjusted Cox Proportional Hazard models were created using time from ICI initiation to death,
for OS. Steroids, DMARDS, and opioids were categorized in the 91 days prior to ICI initiation and in the following 91 days
after. Patients had to survive 91 days after ICI initiation to be included in the landmark analysis.
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Results:We identified 790 eligible patients, mean age was 74 years (SD 7.2), 65.1% (N=514) female, 87.7% (N=693) White,
and 3.2% (N=25) Hispanic. Most, 58.6% (N=463) used ICI as second-line therapy (e.g after chemotherapy). A majority
84.7% used ICI as monotherapy rather than in combination with chemotherapy. Opioids were prescribed to 61.5% of
patients prior to ICI initiation. In the 91 days following ICI initiation, 38.4% (N=303) took no steroids, 36.8% (N=291) took
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≤10mg daily, and 24.8% (N=196) took >10mg. Only 6.1% of patients were on DMARDs in the 91 days prior to ICI initiation
(mostly methotrexate) and 4.4% were on DMARDs in the 91 days after ICI initiation. The large majority of DMARD treated
patients were on concomitant steroids (Table 1).

Figure 1A compares OS in patients who did versus did not take steroids in the first 91 days after ICI initiation (p=0.15), while
Figure 1B demonstrates a dose response relationship between post ICI steroid use and OS (p=0.048). In adjusted models,
patients using >10mg steroids had worse OS (HR 1.34, 95%CI [1.03, 1.74]) compared to patients not taking steroids after
ICI initiation. There was no significant difference between the ≤10mg and no steroid groups (HR, 1.05 95%CI [0.82, 1.34])
(Table 2).

Conclusion:We found that higher doses of steroids ( >10mg average daily dose) taken in the first 91 days after ICI initiation
were associated with worse OS among ICI-treated RA patients with mNSCLC whereas low doses of steroids (≤10mg aver-
age daily dose) were not associated with a reduction in OS. Few patients were utilizing DMARDs either immediately before or
after ICI initiation.

Disclosure: D. Jannat-Khah: AstraZeneca, 11, Cytodyn, 11; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5,
Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Setpoint, 2, 5, UCB Pharma, 2, 5; F. Xie: None; A. Saxena: AstraZeneca,
5, Boehringer-Ingelheim, 1, G1 Therapeutics, 1, Galvanize Therapeutics, 2, InxMed, 1, Novocure, 1; A. Bass: None.

Abstract Number: 1729

Prophylaxis Against Pneumocystis Jerovecii Pneumonia for Patients with
Systemic Autoimmune Diseases: Analysis of the Veterans Affairs
Database

Karolina Lungova1, Katherine Sherman2, Mahum Mirza1, Rohan Mehta1 and Michael Putman3, 1Medical College of
Wisconsin, Milwaukee, WI, 2Research Division, Zablocki Veterans Affairs, Milwaukee, 3The Medical College of Wisconsin,
Milwaukee, WI

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Pneumocystis jirovecii Pneumonia (PJP) is an opportunistic infection that may affect immunocom-
promised patients. PJP prophylaxis has been recommended for some autoimmune diseases but not others. The purpose
of this study was to use the electronic health records from the national Veterans Affairs database to examine the incidence
of PJP and PJP prophylaxis-related adverse events among patients with ANCA associated vasculitis (AAV), systemic lupus
erythematosus (SLE), immune-mediated inflammatory myopathies (IIM), and giant cell arteritis (GCA).

Methods:We performed a retrospective cohort analysis utilizing the VA database. Patients were required to have a diagno-
sis code for SLE (ICD-9-CM 710.0, ICD-10-CM M31.1x), AAV (ICD-9-CM 446.[04], ICD-10-CM M30.[01], M31.3[01],
M31.7), GCA (ICD-9-CM 446.5, ICD-10-CM M31.[56]), or myositis (ICD-9-CM 359.71, ICD-10CM M33.[129], M60.[89]x)
as well as the following: ≥ 2 inpatient or outpatient encounters, ≥ 2 rheumatology visits during the study period, and
≥20mg/day of prednisone for at least 30 days within 30 days following their first rheumatology encounter, which was defined
as the index date. Patients were stratified by disease and whether they received PJP prophylaxis, which was defined by any
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prescription for an antibiotic to treat PJP within 30 days of the index date. PJP infection was defined by any diagnostic code
for PJP and was assessed over the first 6 and 12 months of therapy. PJP prophylaxis related adverse events were also col-
lected and included the following: adverse drug reaction (ICD9 995.0, 995.20, ICD10 T50.905A), rash (ICD9 781.1, ICD10
R21.x), methemoglobinemia (ICD9 289.7, ICD10 D74.9), nephropathy (ICD9 58[0346].x, ICD10 N17.x), hemolytic anemia
(ICD9 283.9, ICD10 D59.9), or neutropenia (ICD9 288.0[39], ICD10 D70.[89]). Adjusted odds ratios (OR) for adverse events
commonly associated with PJP prophylaxis were estimated using stepwise logistic regression.

Results: A total of 1042 patients were identified with a mean age of 63.4 years, the majority whom had GCA (50.77% and
were male (87.43%) and white (66.79%). The most common PJP prophylaxis was trimethoprim/sulfamethoxazole
(12.67%). Eight patients were diagnosed with PJP by diagnostic codes (6 month incidence 15.73 per 1000 patient years
(py), 12 month incidence 7.78 per 1000 py), including 3 with AAV (6 month incidence 44.31 per 1,000 py, 12 month inci-
dence 21.87 per 1,000 py), 4 with GCA (6 month incidence 15.45 per 1,000 person years, 12 month incidence 7.66 per
1,000 py), and one with myositis (6 month incidence 9.55 per 1,000 py, 12 month incidence 4.73 per 1,000 py). After adjust-
ing for sex, race, CCI, and medications prescribed prior to induction therapy, the odds of experiencing an adverse event
were three-fold higher among those who received prophylaxis (OR 3.1, 95% CI 1.81-5.35).

Conclusion: In a large study of patients in the VA database with AAV, GCA, IIM, or SLE, the incidence of PJP was low.
Patients with AAV had the highest incidence of PJP and prophylaxis was associated with adverse events. Additional analysis
using laboratory data and direct review of patient charts will be conducted.

Disclosure: K. Lungova: None; K. Sherman: None; M. Mirza: None; R. Mehta: None; M. Putman: AbbVie/Abbott,
5, Amgen, 5, AstraZeneca, 2, 5, GlaxoSmithKlein(GSK), 2, Novartis, 1, 5.
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Abstract Number: 1730

Osteoarthritis Is a Risk Factor for Inflammatory Arthritis in Cancer
Patients Treated with Immune Checkpoint Inhibitors

Daniel Portnoy1, Matthieu J Piola2, Luke Hao2, Robert Winchester2, Adam Mor2 and Yevgeniya Gartshteyn3, 1Columbia
University Irving Medical Center, New Yok, NY, 2Columbia University Irving Medical Center, New York, NY, 3Columbia
University Irving School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Inflammatory arthritis is one of the most common immune-related adverse events (irAEs) resulting
from immune checkpoint inhibitors (ICIs). We hypothesized that T cells present in joints damaged by osteoarthritis (OA) are
primed for ICI induced on-target off-tumor immune responses, resulting in increased irAE-arthritis risk in OA.

Methods: This case-control study evaluated the prevalence of OA in ICI treated patients who develop inflammatory irAE-
arthritis (cases) vs. other irAEs (non-arthritis) vs. no irAEs (controls). We defined OA based on the ICD-10 codes and/or Kellg-
ren and Lawrence radiographic criteria. Synovial and peripheral blood mononuclear cells were analyzed using a multiparam-
eter spectral flow panel, followed by unsupervised clustering, UMAP dimensionality reduction and enrichment analysis.

Table 1. Patient Characteristics.
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Results: 108 patients who received ICI treatment were included in the study: 31 with irAE-arthritis, 38 with non-arthritis irAE,
and 39 with no irAEs. Patient characteristics are summarized in Table 1. The prevalence of OA was increased in the irAE-
arthritis group (83.9%) as compared to 28.9% (p< 0.001) in non-arthritis irAEs and 35.9% (p< 0.001) in the no irAEs groups,
Fig.1A. In multivariable analyses, irAE-arthritis was independently associated with the presence of OA (OR 75.5, 95% CI
6.3-685.5), history of smoking (OR 16.5, 95%CI2.0-137.6) and BMI (OR 1.2, 95%CI 1.1-1.4) when controlling for age, gen-
der and race. The prevalence of OA in the irAE-arthritis-affected joints is shown in Fig 1B.

Analysis of OA synovial fluid (ICI untreated) identified the presence of CD8+ and CD4+ αβ T lymphocytes (58.55±61.50 cells/
uL) which highly express PD-1. Of these, 30% had the phenotype of resident memory T cells (CD69+ CD103+). Following ICI
treatment, analysis of PBMCs from OA patients revealed an expanded CD4+ T cell cluster 6 in irAE-arthritis as compared to
non-arthritis irAE (p< 0.05) or no irAEs (p=0.05), Fig 2. Further analysis identified this cluster as an unusual memory CD4+ T
cell subset expressing CCR4 and CXCR3, but lacking CCR6 and CD161. Additionally, we found expanded CD8+ TEMRA
cells in irAE-arthritis vs. non-arthritis irAE (p=0.02).

Figure 1. A. The prevalence of osteoarthritis, stratified by age, in ICI-treated patients with irAE-arthritis, non-arthritis irAE and no irAEs. B. The prev-
alence of radiographic osteoarthritis in irAE-arthritis-affected joints.

Figure 2. Peripheral blood mononuclear cells (PBMCs) isolated from ICI-treated patients with baseline osteoarthritis were analyzed using multipa-
rameter flow cytometry. Uniform Manifold Approximation and Projection (UMAP) dimensionality reduction was performed for T cell cluster visual-
ization followed by cluster annotation (top left); expression of select cell surface markers is shown in the bottom panels. Expansion of cluster 6 in
irAE-arthritis as compared to non-arthritis irAE or no irAEs is shown (box plot), with specific cell surface markers of cluster 6 shown on the right.
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Conclusion: There is a significant association between irAE-arthritis and the prevalence of OA in the affected joints. Resi-
dent memory T cells present in the OA synovial fluid may contribute to the development of irAE-arthritis. Expanded CD8+

TEMRA and CD4+ memory CCR4+CXCR3+ T cell populations were found in OA patients who develop irAE arthritis com-
pared to controls.

* These authors contributed equally to this work.

Disclosure: D. Portnoy: None; M. Piola: None; L. Hao: None; R. Winchester: None; A. Mor: None;
Y. Gartshteyn: None.

Abstract Number: 1731

Baricitinib in the Treatment of Adult Idiopathic Inflammatory Myopathy:
A Randomized, Treatment Delayed-Start Clinical Trial

hector Chinoy1, Ashma Krishan1, Yvonne Sylvestre1, James Lilleker2, Patrick Gordon3, Sarah Tansley4,
Athiveeraramapandian Prabu5, Aamir Aslam6, Andrew Snedden7 and Janine Lamb8, 1The University of Manchester,
Manchester, United Kingdom, 2Northern Care Alliance NHS Trust, Salford, United Kingdom, 3nhs, London,
United Kingdom, 4University of Bath, Bath, United Kingdom, 5Sandwell and West Birmingham Hospitals NHS Trust,
Birmingham, United Kingdom, 6Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 7Northern Care Alliance
NHS Foundation Trust, Salford, United Kingdom, 8University of Manchester, UK, Manchester, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The aim of the study was to assess the effects of baricitinib, a JAK1/2 inhibitor, following 24 weeks
of active treatment on disease activity in adult patients with Idiopathic Inflammatory Myopathy (IIM) (ISRCTN 30448031).

Methods: Patients with confirmed dermatomyositis (DM) or polymyositis (PM), as per 2017 EULAR/ACR classification cri-
teria for IIM (Lundberg IE et al, Ann Rheum Dis. 2017 Dec;76(12):1955-1964), with persisting active disease after treatment
with glucocorticoids and/or ≥ one disease modifying drug for ≥ 3 months, were enrolled 1:1 in a randomized treatment
delayed-start design trial within the UK, to receive either 24 weeks of active treatment from randomisation with 12 weeks
follow-up (immediate start arm), or 12 weeks of standard of care followed by 24 weeks active treatment (delayed-start arm).

The primary outcome was the clinical response across treatment arms after 24 weeks of active treatment, defined as mini-
mal improvement according to the 2016 ACR/EULAR response criteria for adult PM and DM (Aggarwal R, et al. Arthritis
Rheumatol. 2017 May;69(5):898-910).

Table 1: Improvement Category at 24 weeks post-active treatment *One patient withdrew from the trial prior to the Primary outcome data being
collected. The patient attended an early termination visit 10 days prior to Visit 9 (as per Statistical Analysis Plan data cannot be included for Primary
outcome analysis). However, for information based on their early termination visit data this patient achieved minimal clinical response.
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Results: Among 15 randomized patients (mean age 43.2 [11.6 SD]; 13 DM, 2 PM; 11 female, 4 male), 14 patients com-
pleted the study (baseline to 36 weeks); one patient withdrew from the trial prior to the primary outcome visit. Using intention
to treat analysis, 14/15 (93%) achieved the primary outcome of at least minimal clinical response (Total Improvement Score
>20) at 24 weeks post-active treatment (95% exact CI 0.68 to 1.00).

Regarding secondary outcomes, 9/15 (60%) achieved moderate clinical response (Table 2). There was no significant differ-
ence in response rates between the immediate- and delayed-start arms for those who achieved at least moderate clinical
response at 24 weeks post-active treatment (0.14, 95% CI [-0.35 to 0.64]). After active treatment for 24 weeks, the
immediate-start arm improved muscle strength, as assessed using the bilateral manual muscle test (MMT)-8, by 10.1 points,
and the delayed-start arm by 17 (mean difference -6.9, -25.8-12.0). Regarding individual core set measures at week 24, sig-
nificant differences from baseline were noted for physician/patient VAS, bilateral MMT-8 and extramuscular disease VAS
(Table 2, post-hoc analysis). 11/15 (73%) achieved at least minimal clinical response at 12 weeks post-active treatment
(95% exact CI 0.45 to 0.92). On post-hoc analysis at 12 weeks from baseline, 7 (100%) immediate-start patients achieved
minimal response after active treatment vs. 4 (50%) delayed-start arm patients yet to commence baricitinib (0.5,
0.15-0.85). There were two serious AE requiring hospitalisation (skin laceration, pre-syncope), neither of which was related
to the study drug.

Conclusion: Treatment of IIM patients with baricitinib resulted in improved clinical response after 24 weeks with a significant
improvement after 12 weeks of active treatment. No significant safety concerns were raised.

Disclosure: h. Chinoy: AstraZeneca, 1, Eli Lilly, 5, Janssen, 1, Pfizer, 1; A. Krishan: None; Y. Sylvestre: None;
J. Lilleker: None; P. Gordon: Alexion, 12, Primary investigator at King’s college hospital for the NCT04999020 study
(ALXN1210-DM-310). No personal payment, Argenx, 12, PI at King’s College Hospital for study ARGX-113-2007 and
Study ARGX-113-2011, Bristol-Myers Squibb(BMS), 12, POETYK SLE study (NCT05620407), Chief investigator for
UK and site PI at King’s College Hospital London for this study., Celltrion Healthcare, 12, Funded to attend EULAR con-
vergence in 2023, Eli Lilly, 12, PI at King’s College Hospital for MOJAK, funded by Eli Lilly with University of Manchester
as the Sponsor. Termination date aproximate, Galapagos, 1, 2, 12, Chief investigator in UK for Galarisso study
(NCT05695950); S. Tansley: Boehringer-Ingelheim, 1, 6; A. Prabu: None; A. Aslam: None; A. Snedden: None;
J. Lamb: Eli Lilly, 5.

Table 2: Change from baseline at 24-weeks post-active treatment – post-hoc analysis VAS=visual analogue score; MMT-8=bilateral manual mus-
cle test-8; HAQ-DI=Health Assessment Questionnaire-Disability Index; CK=creatine kinase; MDAAT=Myositis disease activity assessment tool;
*assessed in 14/15 patients; **assessed in 13/15 patients.
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Abstract Number: 1732

In Vitro Screening of siRNAs Designed to Knockdown Interferon Beta as a
Novel Therapeutic Approach for Treatment of Adult and Juvenile
Dermatomyositis

Joanna Parkes, Andrés Correa-S�anchez, Mark Cunningham and Peter Oliver, MRC Nucleic Acid Therapy Accelerator,
Didcot, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The main treatments for adult and juvenile dermatomyositis (DM/JDM) are immunosuppressant
drugs and corticosteroids, which have significant side effects and are not effective in all patients; therefore, identifying new
therapeutic strategies for DM/JDM is an important clinical need. Type I Interferons (IFNs) are a group of cytokines including
IFN alpha and IFN beta. Type I IFN signalling is detected across myositis subtypes but is particularly strong in DM/JDM.
There is increasing evidence that type I IFN signalling in DM/JDM is associated with IFN beta and correlates with disease
severity. Therefore, an siRNA targeting the knockdown of expression of the human IFN beta gene IFNB1 is an attractive ther-
apeutic approach in DM/JDM.

Methods: A panel of siRNA targeting IFNB1 was designed with optimisation of GC content and predicted off-target effects,
secondary structures, and thermodynamic stability. Fully chemically modified oligonucleotides were synthesised using solid
phase synthesis. The oligonucleotides were then purified using reversed-phase HPLC, desalted, and quality control checks
performed using LC-MS analysis.

Figure 1. Representative examples of Interferon beta expression following induction and then treatment with siRNA targeting IFNB1 for knock-
down. Immortalised myoblasts and differentiated myotubes were transfected with 1ng/mL Poly I:C for 24 hours to induce IFN beta expression
and then transfected with siRNA for 48 hours. Normalised relative expression of IFNB1 transcript in myoblasts (A) and myotubes (B) with reference
gene HPRT1 or GAPDH, compared to non-targeting control siRNA. Values calculated using Bio-Rad CFX Maestro software. Levels of secreted
IFN beta in the cell media of myotubes measured by ELISA (C). Concentration calculated using an IFN beta standard curve, ANOVA performed,
and figures generated using GraphPad Prism 10 software. * Indicates p-value <0.05, **<0.01, ***<0.001, ****<0.0001
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In vitro screening was performed using immortalised myoblasts (Institut de Myologie, Paris). Cells were seeded at 50,000
cells per well of a 24-well plate. In the myoblast screen cells were incubated overnight before treatment. For the myotube
screen, cells were grown until 90% confluent and then switched to differentiation media (DMEM with 2% horse serum) for
5-10 days until cells had fused into multinucleated myotubes.

Since healthy cells do not express high levels of IFN beta, expression was induced by transfection with 1ng/mL Poly I:C for
24 hours and then transfected with siRNA for a further 48 hours. Cells were harvested and RNA was isolated for RTqPCR for
IFNB1 with HPRT1 or GAPDH as the reference gene. Cell media was collected for IFN beta enzyme linked immunosorbent
assay (ELISA) (Abcam ab278127).

Results: A panel of 30 siRNA was synthesised of which 27 passed quality control and were taken forward into in vitro
screening. In myoblasts, Poly I:C treatment induced an 80-fold increase in IFNB1 expression compared to untreated cells
at 72 hours. Treatment with the panel of siRNA for 48 hours produced a range of responses including no change, significant
upregulation and significant knockdown of IFNB1mRNA expression (Figure 1A). Some of these siRNAs were taken forward
for testing in differentiated myotubes. The Poly I:C treatment induced a greater response in myotubes with a 246-fold
increase in IFNB1 expression (Figure 1B). Some siRNAs showed significant knockdown in both myoblasts and myotubes.
An ELISA using cell culture media collected from the myotube screening showed that siRNA demonstrating significant
knockdown of IFNB1 transcripts also had significantly reduced levels of secreted IFN beta protein (Figure 1C).

Conclusion: Initial in vitro screening demonstrates that siRNA can knockdown IFNB1 and thereby reduce the levels of IFN
beta protein secreted by muscle cells. Knockdown of IFNB1 using siRNA is a promising approach as a novel therapeutic
in DM/JDM and other diseases with elevated IFN beta.

Disclosure: J. Parkes: None; A. Correa-S�anchez: None; M. Cunningham: None; P. Oliver: None.

Abstract Number: 1733

Safety and Efficacy of CABA-201, a Fully Human, Autologous 4-1BB Anti-
CD19 CAR T Cell Therapy in Patients with Immune-Mediated Necrotizing
Myopathy and Systemic Lupus Erythematosus from the RESET-
MyositisTM and RESET-SLETM Clinical Trials

Saira Sheikh1, Tahseen Mozaffar2, Vimal Derebail1, Natalie Grover1, Jonathan Hogan3, Courtney Little3, Yvonne White3,
Claire Miller3, Rebecca Estremera3, Jenell Volkov3, Daniel Nunez3, Jason Stadanlick3, Mallorie Werner3, Zachary
Vorndran3, Alexandra Ellis3, Jazmean Williams3, Justin Cicarelli3, Quynh Lam3, thomas Furmanak3, Chris Schmitt3,
Fatemeh Nezhad3, Dan Thompson3, Samik Basu3 and David Chang3, 1University of North Carolina at Chapel Hill, Chapel
Hill, NC, 2University of California, Irvine, Irvine, CA, 3Cabaletta Bio, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: CD19 targeting chimeric antigen receptor (CAR) T cells have demonstrated durable drug-free
responses and remission in patients with idiopathic inflammatory myopathies (IIM) and systemic lupus erythematosus
(SLE) reported from a compassionate use program. As a fully human, autologous 4-1BB anti-CD19-CAR T cell therapy,
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CABA-201 is being investigated for the treatment of multiple B cell-mediated autoimmune diseases. RESET-Myositis
(NCT06154252) and RESET-SLE (NCT06121297) are ongoing phase I/II clinical trials evaluating the safety and efficacy of
CABA-201 in 4 independent myositis cohorts of immune-mediated necrotizing myopathy (IMNM), antisynthetase syndrome
(ASyS), dermatomyositis, and juvenile IIM as well as 2 independent SLE cohorts of non-renal SLE and lupus nephritis (LN),
respectively. We report on the initial results of the first IMNM and first non-renal SLE patients treated with CABA-201.

Methods: For the RESET-Myositis trial, eligible patients are ≥18 and ≤75 years or pediatric patients with a clinical diagnosis
of IIM, the presence of serum myositis-specific or myositis-associated antibodies, and evidence of active disease despite
standard therapy. For the RESET-SLE study, eligible patients are ≥18 to ≤65 years with an SLE diagnosis, ANA+ or anti-
dsDNA+, and SLEDAI 2K ≥8 despite standard therapy (non-renal cohort) or active, biopsy-confirmed LN class III or IV ± V
(renal cohort). For both trials, a single infusion of 1x106 CAR T cells/kg is administered following a preconditioning regimen
of cyclophosphamide and fludarabine. Per protocol, participants are inpatient for a minimum of 4 days post infusion.

Results: Baseline data on the 2 treated subjects are in Table 1.

In both subjects, CABA-201 expansion peaked at day 15 and peripheral B cells were rapidly reduced, achieving complete B
cell depletion by day 15. At 3 months post infusion, the IMNM subject achieved a meaningful response in the total improve-
ment score, associated with improvements in the CK to 308 and MMT-8 to 134, as well as reduction in anti-SRP and anti-
Ro52 levels, while off methotrexate and glucocorticoids. At 1 month post infusion, the SLE subject achieved a SLEDAI-2K
improvement of 16 points with resolution of vasculitis, arthritis, and hematuria and reduction in the anti-dsDNA titer, while
off mycophenolate and hydroxychloroquine and on a prednisone taper.

Safety outcomes are in Table 2.

Conclusion: Both subjects tolerated CABA-201 treatment with no SAE, CRS, or ICANS. The administered dose of CABA-
201 resulted in CAR T cell expansion, peripheral B cell depletion, and biomarker and clinical improvements consistent with
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the data observed in a previous report in ASyS and SLE/LN patients. These findings support the safety and the potential for
favorable outcomes of CABA-201 in patients with SRP+ IMNM and non-renal SLE. Evaluation of the selected CABA-201
dose continues in the ongoing RESET-Myositis and RESET-SLE clinical trials.

Reference: Müller F, et al. NEJM 2024; 390:687

Disclosure: S. Sheikh: AstraZeneca, 2, Biogen, 2, Cabaletta Bio, 2, GlaxoSmithKlein(GSK), 2; T. Mozaffar: Amicus,
1, 5, AnnJi, 1, 5, Argenx, 1, 5, Arvinas, 1, AskBio, 1, Astellas Gene Therapy, 1, 5, AstraZeneca, 1, 5, Bristol-Myers
Squibb(BMS), 5, Cartesian Therapeutics, 5, Grifols, 5, Horizon Therapeutics, 1, Janssen, 1, 5, Maze Therapeutics,
1, ML-Bio, 5, Sanofi, 1, 5, Sarepta, 1, Spark Therapeutics, 1, 5, UCB, 1, 5, Valerion, 5; V. Derebail: Amgen, 2, Forma
Therapeutics (NovoNordisk), 2, iCell Gene, 2, Novartis, 2; N. Grover: Bristol-Myers Squibb(BMS), 2; J. Hogan: Caba-
letta Bio, 3; C. Little: Cabaletta Bio, 3; Y. White: Cabaletta Bio, 3; C. Miller: Cabaletta Bio, 3; R. Estremera: Cabaletta
Bio, 3, Exact Sciences, 3; J. Volkov: Cabaletta Bio, 3; D. Nunez: CabalettaBio, 3, 11; J. Stadanlick: Cabaletta Bio,
3, 11; M. Werner: Cabaletta Bio, 3, 11; Z. Vorndran: CabalettaBio, 3, 11; A. Ellis: CabalettaBio, 3, 11; J. Williams:
Cabaletta Bio, 3, 11; J. Cicarelli: Cabaletta Bio, 3, 11; Q. Lam: Cabaletta Bio, 3; t. Furmanak: Cabaletta Bio, 3;
C. Schmitt: CabalettaBio, 3, 11; F. Nezhad: Cabaletta Bio, 3; D. Thompson: Cabaletta Bio, 3; S. Basu: CabalettaBio,
3, 11; D. Chang: Cabaletta Bio, 3.

Abstract Number: 1734

Safety and Efficacy Data from a Phase I Trial of Umbilical Lining-Derived
Stem Cells (ULSC) in Adult Dermatomyositis/Polymyositis

Michael R Bubb`1, Eileen Handberg1, Rafael Gonzalez2, Blas Betancourt1, J. Nicole Bostick1, Sarah Long1, Keith March1

and Carl Pepine1, 1University of Florida, Gainesville, FL, 2Restem, LLC, Corona, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Mesenchymal stem/stromal cells are self-renewing, multi-potent stromal cells which act as modu-
lators of immune responses. Umbilical cord-derived mesenchymal stromal cells, a classification of cells that includes umbil-
ical cord lining stem cells (ULSC) may be associated with a younger cellular phenotype with minimal expression of HLA-DR
after activation, which is expected to correlate with reduced immunogenic potential. Dermatomyositis/Polymyositis (DM/PM)
is a heterogeneous disease with complex pathophysiology that may be efficiently counteracted by USLC therapy at various
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levels, including inhibition of plasmacytoid dendritic cell production of type-1 interferon, regulation of B cell maturation, and
enhancement of T regulatory cell development. Here we have used ULSC in a phase I trial of DM/PM to evaluate the safety
and tolerability of USLC in DM/PM, as well as a number of exploratory efficacy endpoints.

Methods: This is a phase I, first in human, open-label, non-controlled, dose-escalation trial that investigated a single intrave-
nous infusion of ULSC in patients with PM/DM. This trial was registered prospectively with ClinicalTrials.gov
(NCT04723303). Subjects had definite or probable DM or PM, with a characteristic muscle biopsy that excluded features
of muscular dystrophy, metabolic myopathies, drug-induced myopathy, inclusion body myopathy, and necrotizing myopa-
thy. Patients with DM/PM were recruited with active disease on treatment or in remission on treatment. A total of nine sub-
jects were enrolled with 3 participants in each of 3 dose groups, consisting of an intravenous Infusion of 50, 100, or
200 million ULSC, with follow up of 12 months.

Results: Nine subjects completed the trial (Table 1). Safety and Tolerability outcomes included one Adverse Event attributed
to the study product by both the Principal Investigator and the independent IDMC, a flushing reaction occurring during the
infusion for the first subject. The infusion was temporarily paused, 150 mg intravenous hydrocortisone administered, and
the infusion re-initiated with no recurrence. Exploratory efficacy data showed that 6 of 9 subjects met criteria for moderate
improvement with total improvement score (TIS) of ≥40% - a composite outcome of six core measures of myositis activity -

Figure 1. Average total improvement score (TIS) over all timepoints for each subject - the missing subject is for a participant who signed the con-
sent but had no study interventions.

Figure 2. MMT8 results over duration of study.
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within 6 months of the infusion. Criteria for significant improvement, TIS of ≥20, was met by 7 of 9 subjects. The TIS aver-
aged over 12 months is shown in Fig. 1. Manual Muscle Testing (MMT8) showed a significant improvement in strength
between baseline and Month 6 of nearly 10 points on the scale, 59 ± 4 at baseline and 68 ± 4 at Month 6 (mean ± SEM),
p< 0.001 (Fig. 2). Average prednisone dosage decreased by 35% at 6 months, when excluding data from one subject
(a non-responder by TIS) who had a flare treated with corticosteroids at that time point.

Conclusion: Taken together, the overall human experience with the intravenous infusion of ULSC has demonstrated an
absence of adverse outcomes attributable to this investigational product, and in the context of DM/PM, has demonstrated
early evidence of clinical improvement in multiple participants using complementary outcome measures, in the context of
progressive reduction in steroid dosing.

Disclosure: M. Bubb`: AbbVie/Abbott, 5, Alexion, 5, Amgen, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 5, Restem, LLC, 5, UCB, 5; E. Handberg: Restem, LLC, 5; R. Gonzalez: Restem, LLC,
3, 4; B. Betancourt: None; J. Bostick: None; S. Long: None;K. March: Restem, LLC, 2, 5;C. Pepine: Restem, LLC, 5.

Abstract Number: 1735

High-Intensity Interval Training Outperforms Moderate Exercise in
Aerobic Capacity for Recent-Onset Idiopathic Inflammatory Myopathies:
A Randomized Controlled Trial

Kristofer Andreasson1, Cecilia Leijding1, Maryam Dastmalchi2, Antonella Notarnicola3, Stefano Gastaldello1, Heléne
Sandlund2, Daniel Andersson4, Ingrid Lundberg5 and Helene Alexanderson2, 1Karolinska Institutet, Stockholm, Sweden,
2Karolinska University hospital, Stockholm, Sweden, 3Karolinska University Hospital and Karolinska Institutet,
Stockholm, Stockholms Lan, Sweden, 4Karolinska Institutet, Solna, Sweden, 5Karolinska Universitetssjukhuset,
Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Exercise is a recognized adjunctive therapy for patients with idiopathic inflammatory myopathies
(IIM), enhancing physical capacity and reducing inflammation. Hitherto, moderate-to-intensive exercise has been investi-
gated in established, low-active IIM, hence, effects of intensive exercise in recent-onset, active IIM is less known. This study

All data presented in median and interquartile range, except disease duration which is (min-max); HIIT, high-intensity interval training; CON,
control; F, female; M, male; PM, polymyositis; DM, dermatomyositis; ASSD, antisynthetase syndrome; DMARDs, disease modifying anti-
rheumatic drugs; mg, milligram; MMT8, manual muscle test 80; VAS, visual analog scale; HAQ, health assessment questionnaire; CK, creatine
phosphokinase; μkat/L, microkatals per liter; LD, lactate dehydrogenase; ASAT, aspartate transaminase; ALAT, alanine transaminase. Normative
values male/female: CK 0.8-6.7/0.6-3.5, LD <3.5/<3.5, ASAT <0.76/<0.61, ALAT <1.1/<0.76. Superscript numbers indicate n of missing data.
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aimed to evaluate tolerance and efficacy of High-Intensity Interval Training (HIIT) compared to clinical standard moderate-
intensity home-based training (CON) in patients with recent onset IIM.

Methods: Between 2017-2023, patients with adult IIM (≤ 12 months of diagnosis), fulfilling EULAR/ACR classification cri-
teria for myositis, excluding IBM, aged < 70 years, and capable of performing HIIT were recruited. Patients deemed unfit
for participation (e.g., severe lung-involvement or active myocarditis) were excluded. Participants underwent pre- and
post-intervention investigations to assess disease activity using the International Myositis Assessment Clinical Studies

All data presented in median (interquartile range); HIIT, high-intensity interval training; CON, control; 95 % CI, change is presented in 95 % confi-
dence interval; VO2, peak oxygen uptake; L/min, liters per minute; mL/kg/min, milliliters per kilogram per minute; W, watts; time to exhaustion, time
from start to finish; MMT8, manual muscle test 80; VAS, visual analog scale; mm, millimeters; HAQ, health assessment questionnaire. Significant
results marked in bold.

Figure 1. Increased performance after HIIT is accompanied with increased protein expression in the mitochondrial electron transport chain, citrate
synthetase (CS) and VDAC1 in skeletal muscle. Protein quantification for the mitochondria electron transport chain complexes I-V (A-E), citrate
synthetase (F), and VDAC1 (G) of skeletal muscle lysates from the High Intensity Interval Training (HIIT) group (n= 7) and the control (CON) group
(n=6), before (PRE) and after (POST) (paired) exercises. Band intensity expressed in arbitrary units (A.U.) were determined by ImageJ and normal-
ized to myosin as internal loading control. Representative blots and the specific antibodies to the quantified proteins: I-V (A-E) anti-OxPhos, anti-
citrate synthetase (F), and anti-VDAC1 (G) are indicated below the graphs. Paired t-test was performed PRE vs POST within the groups, * p<0.05.
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(IMACS) disease core set. This included the physician’s global activity (PhGA), patient’s global assessment (PtGA), HAQ,
muscle enzymes, Manual Muscle Test 80 (MMT8), and extra-muscular global assessment. Additionally, exercise effects
were measured by maximal exercise tests on a stationary bike, including measure of peak oxygen uptake (peakVO2), peak
power, and time-to-exhaustion (TTE). Limb muscle biopsies were performed at diagnosis and post-intervention. HIIT
included supervised 30-45-second stationary bike intervals (≥ 85% of maximal heart rate), thrice weekly. The controls fol-
lowed a home-based exercise regimen (< 70% of maximal heart rate) with five sessions weekly. Intensity and resistance
were tailored to individual limitations and heart rate was monitored during exercise. To study muscle adaptations to aerobic
capacity muscle biopsies were analyzed for expression of key mitochondrial proteins by Western Blot.

Results: Twenty-three patients, with a median disease duration of 5 months, were randomized into HIIT (n=12) or CON
(n=11, 8 finishing). There were non-significant differences in sex, age, and type of IIM between the groups (Table 1). Patients
in the HIIT protocol demonstrated a significant improvement in exercise capacity with higher peakVO2 (16.2 % vs 1.8 %),
peak power (18.4 % vs 8.2 %), and TTE (23.1 % vs 11.5 %) compared to CON (Table 2). In the HIIT group, an increase in
muscle mitochondria protein expression was recorded after training compared to before (p< 0.05) (Figure 1). No significant
changes were seen among the blood biomarkers for adverse reactions (CK, ASAT, ALAT and LD) or for PtGA and extra-
muscular global assessment. However, CON improved significantly in MMT8 and PhGA (Table 2).

Conclusion: Supervised HIIT was safe and provided superior enhancement of exercise capacity compared to CON. Fur-
thermore HIIT, but not CON, led to increased expression mitochondrial proteins showing adaptation in aerobic metabolism
within the myositis muscle that links to aerobic capacity and clinical improvement. This study offers novel insights into using
intensive exercise for recent onset IIM, suggesting potential changes in future exercise recommendations.

Disclosure: K. Andreasson: None; C. Leijding: None; M. Dastmalchi: None; A. Notarnicola: Boehringer-Ingelheim,
1, 6; S. Gastaldello: None; H. Sandlund: None; D. Andersson: None; I. Lundberg: Argenx, 1, Astra Zeneca, 1, Boeh-
ringer Ingelheim, 6, Bristol Myers Squibb, 1, Chugai, 1, Galapagos, 1, Janssen, 1, 6, Novartis, 11, Pfizer, 1, Roche, 11;
H. Alexanderson: None.

Abstract Number: 1736

Effectiveness and Safety of Tofacitinib vs. Calcineurin Inhibitor in
Interstitial Lung Disease Secondary to Anti-Melanoma Differentiation-
Associated Gene 5-Positive Dermatomyositis: A Multi-Center Cohort
Study with Propensity Score-Based Inverse Probability of Treatment
Weighting

Wanlong Wu1, Bingpeng Guo2, Wenjia Sun3, Dan Chen4, Wenwen Xu5, Zhiwei Chen5, Yakai Fu5, Yan Ye5, Xia Lyu6, Zhixin
Xue5, Kaiwen Wang5, Jiangfeng Zhao7, Chunhua Ye5, Min Dai5, Wei Fan5, Jia Li5, Xiaodong Wang5, Yu Xue8, Weiguo Wan8,
Li Sun4, Huaxiang Wu9, Qun Luo2, Qian Han2, Qiong Fu1 and Shuang Ye1, 1Department of Rheumatology, Renji Hospital,
Shanghai Jiao Tong University School of Medicine, Shanghai, China (People’s Republic), 2State Key Laboratory of
Respiratory Disease, National Clinical Center for Respiratory Disease, Guangzhou Institute of Respiratory Health, The
First Affiliated Hospital of Guangzhou Medical University, Guangzhou, Guangdong, China (People’s Republic), 3The
Second Affiliated Hospital of Zhejiang University, School of Medicine, Hangzhou, Zhejiang, China (People’s Republic),
4The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, Zhejiang, China (People’s Republic), 5Renji
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China (People’s Republic), 6Department of
Rheumatology, Renji Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, Shanghai, China (People’s
Republic), 7Department of Rheumatology, Jiading Branch, Renji Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai, China (People’s Republic), 8Department of Rheumatology, Huashan Hospital, Fudan University,
shanghai, China (People’s Republic), 9Department of Rheumatology, The Second Affiliated Hospital of Zhejiang
University, Hangzhou, Zhejiang, China (People’s Republic)
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The current management of anti-melanoma differentiation-associated gene 5-positive dermatomy-
ositis (MDA5+DM) is challenging and largely empirical rather than evidence-based. Small-sized proof-of-concept trial and
case series have reported favorable treatment response using tofacitinib in both new-onset and refractory interstitial lung
disease (ILD) secondary to MDA5+DM. This study aimed to compare the effectiveness and safety of tofacitinib (TOF) versus
calcineurin inhibitor (CNI) as initial immunosuppressive regimen for MDA5+DM-ILD in a large multi-center cohort.

Methods: Adult Chinese patients with newly-diagnosed MDA5+DM-ILD (ILD course < 3 months), which fulfilled the 239th
European Neuromuscular Center (ENMC) criteria for dermatomyositis, from five tertiary referral centers between April 2014
and January 2023 were included for this cohort study. Dummy variable was applied to address missing data. Propensity
score-based inverse probability of treatment weighting (IPTW) with 14 confounding covariates for survival was applied for
adjustment in this real-world study. Kaplan-Meier curves were plotted and log-rank test results were reported to compare
the lung transplantation-free survival within 1 year between TOF and CNI group based on IPTW dataset. Sensitivity and
exploratory subgroup analyses were also performed.

Results: In the eligible cohort (Figure 1), a total of 94 (32.4%) and 105 (46.7%) patients died or underwent lung transplan-
tation within 1 year in the TOF group (n=290) and the CNI group (n=225), respectively. With baseline prognostic factors
well-balanced by IPTW, patients’ lung transplantation-free survival rate within 1 year was significantly higher in the TOF
group compared to the CNI group (log-rank P=0.015) (Figure 2). Multivariable Cox analysis performed in the IPTW dataset
revealed the hazard ratio of TOF versus CNI for 1-year survival was 0.70 (95% CI, 0.51 to 0.95, P=0.022). The adjusted dif-
ference of survival rate was 9.9% (95%CI 3.4% to 16.4%) between treatment groups. Alternative analytic strategies yielded
consistent results, including multivariable Cox regression using multiple imputation addressing missing data followed by
IPTW (HR, 0.68; 95% CI, 0.53 to 0.87), and multivariable Cox regression using dummy variable addressing missing data
in the raw dataset (HR, 0.70; 95% CI, 0.52 to 0.96). In the exploratory subgroup analysis stratified by baseline prognostic
factors (Figure 3), based on P values for interaction, patients < 60 years old might be associated with a lower mortality when
treated with tofacitinib (HR, 0.55; 95% CI, 0.38 to 0.81). Patients without rapidly progressive interstitial lung disease (RPILD)
probably benefit more from TOF than CNI (HR, 0.13; 95% CI, 0.04 to 0.50). Patients with baseline PaO2/FiO2 ≥ 300mmHg
might also benefit more from tofacitinib (HR, 0.34; 95% CI, 0.19 to 0.59). Opportunistic infection was the major treatment-
related serious adverse event, with generally comparable incidence (41.0% vs. 46.2%, P=0.239).

Study cohort
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Conclusion: In this large multi-center cohort study, tofacitinib showed significantly more benefits for 1-year lung
transplantation-free survival than calcineurin inhibitors in MDA5+DM-ILD.

Disclosure: W. Wu: None; B. Guo: None; W. Sun: None; D. Chen: None; W. Xu: None; Z. Chen: None; Y. Fu: None;
Y. Ye: None; X. Lyu: None; Z. Xue: None; K. Wang: None; J. Zhao: None; C. Ye: None; M. Dai: None; W. Fan: None;
J. Li: None; X. Wang: None; Y. Xue: None; W. Wan: None; L. Sun: None; H. Wu: None; Q. Luo: None; Q. Han: None;
Q. Fu: None; S. Ye: None.

Inverse Probability of Treatment–Weighted lung transplantation-free survival curves among anti-MDA5-positive DM-ILD patients treated with tofa-
citinib or calcineurin inhibitors

Subgroup analyses
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Abstract Number: 1737

RheumMadness 2024: The Practical Impact of the Practically Perfect
Season

Eric Wilson1, Benjamin Lueck2, Sabahat Usmani3, Laura Arneson4, Meredith Balbach5, Lauren Phillips6, John Kellogg2,
Courtney Bair7, Michael Macklin8, Iman Qaiser9, Amanda Rodriguez10, Akrithi Garren11, Nina Couette12, Melissa
Briones13, Matthew Sparks7, Lisa Criscione-Schreiber2, Guy Katz14 and David Leverenz7, 1Duke University Hospital,
Durham, NC, 2Duke University School of Medicine, Durham, NC, 3WEISS Memorial Hospital, Chicago, IL, 4Northwestern
University, Chicago, IL, 5Vanderbilt University, Nashville, TN, 6University of Michigan, Ann Arbor, MI, 7Duke University,
Durham, NC, 8University of Chicago, Chicago, IL, 9Choctaw Nation of Oklahoma Health Services Authority, McKinney, TX,
10Lankenau Medical Center, Philadelphia, PA, 11MedStar/Georgetown Washington Hospital Center, Silver Spring, MD,
12Genesis Healthcare System, Columbus, OH, 13Loyola University, Maywood, IL, 14Massachusetts General Hospital,
Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: RheumMadness is an online tournament of competing rheumatology concepts. The 2024 season
focused on the practical impact of published manuscripts; to mirror this, we assessed the practical impact of the tournament
on patient care and professional satisfaction among RheumMadness participants.

Methods: RheumMadness 2024 consisted of 16 teams of competing concepts presented as scouting reports. New this
year, scouting report authors created visual aids to enhance the practical utility of their reports. Participants submitted
brackets predicting matchup outcomes that were compared against the choices of a Blue Ribbon Panel (BRP). Following
the tournament, participants completed a survey (excluding 4 leaders who created the survey: EW, BL, GK, DL). Respon-
dents who agreed or strongly agreed that they could apply knowledge from RheumMadness 2024 were asked to describe
at least one piece of knowledge they planned to apply. A narrative qualitative analysis was performed on the responses to
uncover themes. To explore the impact of RheumMadness over time, surveys sent to participants who had engaged in a
prior tournament included questions about the impact of RheumMadness on their professional activities. Prism v10.2.3
was used to graph and analyze data using Mann-Whitney U-tests to compare subgroups.

Results: There were 115 tournament participants (bracket submitters or BRP members) in 2024. We received 48 complete
survey responses. Of those, 39 submitted a bracket or reported serving on the BRP (response rate 34% among 115 tourna-
ment participants). The remaining survey respondents did not submit a bracket or serve on the BRP but still engaged with
RheumMadness content; therefore, all 48 responses were analyzed. Respondents included 22 (46%) attendings,
20 (42%) fellows, 5 (10%) residents/advanced practice providers in-training/medical students, and 1 (2%) "other".
40 (83%) of these respondents reviewed half or more of the scouting reports. Among all respondents, 47 (96%) agreed/
strongly agreed that RheumMadness 2024 helped them discover new concepts, and 40 (83%) agreed/strongly agreed that
they could apply knowledge to their work, with no significant differences in agreement among attendings vs trainees,
bracket submitters vs non-submitters, or scouting report authors vs non-authors (Figure 1). Most respondents agreed/
strongly agreed that the visual aids helped them better understand (88%) and apply (78%) tournament concepts. Free-text
responses described the application of knowledge in four areas: patient care, teaching, creation of a repository of useful ref-
erences, and expansion of knowledge (Figure 2). Of the 26 respondents who had participated in a prior tournament,
22 (85%) indicated that RheumMadness made them happy, 19 (73%) reported applying knowledge to patient care,
12 (46%) reviewed content between tournaments, and 10 (38%) reported that participation strengthened their professional
network (Figure 3).
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Figure 1: RheumMadness 2024 impact on knowledge acquisition and application. Respondents were asked to rate their level of agreement (on a
1-5 Likert scale) with survey prompts about the tournament’s impact on their discovery of new concepts and their application of this newly
acquired knowledge to their professional work. The proportion of total respondents (n=48) selecting a given level of agreement with survey
prompts about knowledge acquisition (left, panel A) and knowledge application (right, panel B) are depicted in pie charts in the upper portion of
the figure. Subgroup analyses comparing differing levels of agreement among attendings vs trainees (panels C & D, n=47 given 1 respondent
self-identified as neither a trainee nor an attending), bracket submitters vs non-bracket submitters (panels E & F, n=48), and scouting report
authors vs non-authors (panels G & H, n=48) were conducted using Mann-Whitney U-tests (knowledge acquisition, left – panels C, E, G; knowl-
edge application, right – panels D, F, H). For panels C-H, the size of the colored bar corresponds to the proportion of respondents selecting a par-
ticular level of agreement. P-vales are displayed below the corresponding bar chart (p< 0.05 = statistically significant).

Figure 2: RheumMadness 2024 knowledge application – qualitative analysis. Outcomes of a narrative analysis of free text responses provided by
participants who agreed or strongly agreed that they could effectively apply knowledge acquired from RheumMadness 2024 to their daily work
(n=39) revealed that the tournament did so in four distinct, thematic categories (displayed in bold in the red, green, yellow, and blue colored boxes
above; sample quotes corresponding to each of the four thematic categories are provided in italics).
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Conclusion: RheumMadness has a practical impact by spreading knowledge that is applied to patient care, providing a
useful repository of resources, strengthening professional networks, and increasing happiness.

Disclosure: E. Wilson: None; B. Lueck: None; S. Usmani: None; L. Arneson: None; M. Balbach: None; L. Phillips:
None; J. Kellogg: None; C. Bair: None; M. Macklin: None; I. Qaiser: None; A. Rodriguez: None; A. Garren: None;
N. Couette: None; M. Briones: theMednet.org, 3, 11; M. Sparks: None; L. Criscione-Schreiber: UCB, 5; G. Katz:
Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5; D. Leverenz: Pfizer, 5, Rheumatology Research
Foundation, 5, Sanofi, 2, UCB, 2.

Abstract Number: 1738

How Do Resident Physicians Choose a Career in Rheumatology?A
Qualitative Analysis of Journey Maps

Rachael Hart1 and Bharat Kumar2, 1University of Iowa Carver College of Medicine, Iowa City, 2University of Iowa
Hospitals and Clinics, Iowa City, IA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Professional Identity Formation (PIF) refers to the process by which individuals internalize knowl-
edge, skills, values and beliefs, resulting in an individual embracing a sense of belonging as a member of a professional com-
munity. Despite its centrality to concepts of professionalism, little is known about the PIF during the course of graduate
medical education for rheumatologists. Characterizing the process by which PIF occurs prior to rheumatology fellowship is
essential to designing educational interventions to promote specialization of physicians into the field and enhance activities
to advance PIF during fellowship.

Methods: Purposive sampling was used to recruit rheumatology fellow physicians and Internal Medicine resident physicians
accepted into rheumatology fellowship within the past year. Semi-structured interviews were conducted, and data was

Figure 3: RheumMadness impact on professional development. Survey respondents that had previously participated in a RheumMadness tourna-
ment (n=26) were asked to indicate the impact of participation on their professional activities over the preceding 1+ years. The proportion of
respondents selecting each area of impact is depicted in the bar chart above (respondents could select multiple responses).
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recorded via a standardized intake form. Hamilton’s method of rapid qualitative analysis was employed to facilitate analysis
of templated information, yielding a 5-stage journey map for each individual participant (Figure 1). Research team members
compared and contrasted journey maps to yield themes describing the process by which resident physicians choose to
specialize in rheumatology.

Results: 5 rheumatology fellow physicians and 7 Internal Medicine resident physicians were interviewed. Six physicians
(50%) identified as female, 8 physicians were international medical graduates (50%), and 4 physicians (33%) identified as
being frommarginalized communities. Four themes were identified: (1) early experiences and exposure prior to medical edu-
cation ‘prime’ selection for fellowship, (2) mentorship and sponsorship during residency facilitates specialty selection,
(3) self-reflection is often a prolonged process with doubt and uncertainty that slowly reveals clarity and purpose, and (4) phy-
sicians often ascribe important milestones in their journeys to luck and chance. Based on these themes, research team
members recommend: (1) robust pathway initiatives co-designed with interested early career physicians to catalyze expo-
sure to research and clinical opportunities, and (2) development of virtual communities to share resources and experiences
to enable PIF.

Conclusion: Selection of rheumatology for specialization is a complex process that begins prior to formal medical education
and training. There appears to be widespread diversity in rationale and timeframes for specialty selection but also similarities
that unite experiences throughout their journeys. Multiple actionable opportunities exist for fostering PIF at the resident level
to increase the likelihood of attracting interested physicians, broadening the workforce, and advancing a sense of belonging
to the larger rheumatology community throughout one’s professional career.

Disclosure: R. Hart: None; B. Kumar: None.

Example of a templated journey map
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Abstract Number: 1739

Adult and Pediatric Rheumatology Fellow Education on
Temporomandibular Joint (TMJ) Arthritis in Patients with Juvenile
Idiopathic Arthritis

Sarah Bayefsky1, Meghan Ryan2, Nancy Pan3, Tova Ronis4, Marinka Twilt5, Melissa Lerman6 and CARRA TMJ
Workgroup7, 1University of Pennsylvania/Children’s Hospital of Philadelphia, PHILADELPHIA, PA, 2Unity Point - Blank
Children’s Hospital, Booneville, IA, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY, 4Children’s
National Hospital, Washington, DC, 5Alberta Children’s Hospital, Calgary, AB, Canada, 6Children’s Hospital of
Philadelphia, Philadelphia, PA, 7CARRA, Washington, DC

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Arthritis of the temporomandibular joint, or TMJ arthritis, is an underrecognized manifestation of
juvenile idiopathic arthritis (JIA). The absence of prompt treatment may lead to orofacial symptoms, dysfunction, and perma-
nent deformities. Little is known about the education that adult and pediatric rheumatology fellows receive about TMJ arthri-
tis. In this survey-based study, program directors were queried about the education that their trainees receive about TMJ
arthritis in patients with JIA.

Methods:We conducted an electronic-based survey study of adult and pediatric rheumatology program directors (ARPDs
and PRPDs, respectively) in the United States and Canada. The survey was sent via REDCap at intermittent intervals from
November 2023 to March 2024. Responses were collected anonymously, and descriptive statistics were performed using
Stata 15.1.

Results: Survey response rate was 72.5% among PRPDs (29/40) and 33.1% among ARPDs (46/139). Respondents repre-
sented all regions of the U.S. and parts of Canada (Table 1). PRPDs reported having 0-7 fellows (median = 3, interquartile
range (IQR) = 1-4). ARPDs reported having 0-10 fellows (median = 4, IQR = 3-6). There were 0-3 Med-Peds fellows at each
program. 100% (29/29) of PRPDs and 78.2% (36/46) of ARPDs reported that their fellows had clinical exposure to patients

Table 1. Overview of adult rheumatology program directors (ARPDs) and pediatric rheumatology program directors (PRPDs) who responded to
the survey.
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with JIA who have TMJ arthritis (Fisher’s exact, p< 0.05). 4.6% (n=3) of programs had dedicated TMJ arthritis clinics, all of
which included oral maxillary facial specialists (OMFS) and dentists. While 23 of 29 (79.3%) pediatric programs held formal
didactics on TMJ arthritis, only 8 of 46 (17.4%) adult programs did (Fisher’s exact, p< 0.001, Fig. 1). Among both adult
and pediatric programs, in addition to rheumatologists and rheumatology trainees, radiologists (9%), OMFS (7%), dentists

Figure 1. Program directors reported (a) the frequency of formal didactics on TMJ arthritis for adult versus pediatric rheumatology fellows overall
and (b) the presence of different types of education on TMJ arthritis imaging specifically.

Figure 2. Adult rheumatology program directors (ARPDs) and pediatric rheumatology program directors (PRPDs) reported their perception of the
level of preparedness of their graduating fellows to diagnose, monitor, and treat TMJ arthritis (scale 1-7). They also reported their perception of the
benefit for their fellows of having additional training to diagnose, monitor, and treat TMJ arthritis (scale 1-7).
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and/or orthodontists (1%), and therapists (1%) attended these formal didactics. Fellow education on TMJ arthritis imaging
was much more often performed in pediatric as opposed to adult rheumatology programs (100% vs. 45.5%, T-test, p<
0.05; Fig. 1).

There were significant differences reported by ARPDs vs. PRPDs in their perception of the level of preparedness of their
graduating fellows to diagnose, monitor, and treat TMJ arthritis (each p=0.0001, Kruskal-Wallis; Fig. 2), as well as the per-
ceived benefit of additional training in treating TMJ arthritis (p=0.0136, Kruskal-Wallis; Fig. 2). Among adult programs, there
was an association between the presence of fellows’ clinical exposure to patients with JIA who have TMJ arthritis and the
perceived level of preparedness in diagnosing (chi2, p=0.018) and treating (chi2, p=0.029) TMJ arthritis in these patients,
but not the perceived level of monitoring it. There were no associations between adult fellows’ clinical exposure to patients
with JIA who have TMJ arthritis and the perceived level of benefit to having more training in diagnosing, monitoring, or treat-
ing TMJ arthritis in patients with JIA.

Conclusion: This study provides insights into the differences in education that adult and pediatric rheumatology fellows
receive on TMJ arthritis in patients with JIA. These data can be used to inform educational initiatives on TMJ arthritis for
trainees.

Disclosure: S. Bayefsky: None; M. Ryan: None; N. Pan: None; T. Ronis: None; M. Twilt: None; M. Lerman: None;
C. TMJ Workgroup: None.

Abstract Number: 1740

Performance of Large Language Models in Rheumatology Board-Like
Questions: Accuracy, Quality, and Safety

Jaime Flores Gouyonnet1, Mariana Gonzalez-Trevino1, Cynthia Crowson1, Ryan Lennon1, Alain Sanchez-Rodriguez2,
Gabriel Figueroa-Parra3, Elena Joerns4, Bradly Kimbrough5, Maria Cuellar-Gutierrez1, Erika Navarro-Mendoza1 and Ali
Duarte-Garcia1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic College of Medicine and Science, Rochester, MN, 3Division of
Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey,
Mexico, 4Mayo Clinic, Rochester, 5Mayo Clinic Rochester, Rochester, MN

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Large language models (LLMs) are increasingly becoming a common source of information for cli-
nicians. We aimed to evaluate the accuracy, quality, and safety of the responses provided by three LLMs to rheumatology
questions and images.

Methods: We tested three LLMs: GPT-4, Claude3: Opus, and Gemini Advanced. We used 40 multiple-choice questions
(10 with images) from the ACR CARE-2022 Question Bank (CQB). Accuracy was defined as the LLM’s answers considered
“correct” using the CQB answers as the gold standard. Then, five board-certified international rheumatologists evaluated in
a blinded fashion (i.e., not knowing which LLM answered the question) the LLMs’ answer quality and safety in 7 different
domains: 1. scientific consensus, 2. evidence of comprehension, 3. evidence of retrieval, 4. evidence of reasoning, 5. inap-
propriate/incorrect content, 6. missing content, and 7. possibility of harm (Table 1). Domains 1-6 were evaluated using a
5-element Likert scale. Domain 7 was evaluated when the LLM provided an incorrect answer by assessing if the answer
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could cause harm and rating the extent as mild, moderate, or severe. If the LLM refused to answer a question or provided
two answers for a single question, they were considered incorrect, and no domain analysis was performed. Multimodal
logistic regression was used to compare the Likert responses in the first 6 domains between LLMs, with questions and
raters modeled with random effects.

Results:GPT-4 and Claude3: Opus answered all the questions; Gemini Advanced refused to answer 11 questions (27.5%).
GPT-4 provided two answers for two questions (5%).

GPT-4 answered 78% (31/40) of the questions correctly, Claude 3: Opus 63% (25/40), and Gemini Advanced 53% (21/40).
Regarding the questions that included image analysis, GPT-4 and Claude 3: Opus obtained a score of 80% (8/10), while
Gemini Advanced obtained 30% (3/10).

GPT-4 outperformed Claude 3: Opus in domains 1 (p< 0.001), 4 (p< 0.001), 5 (p=0.007), and 6 (p=0.011). While Gemini
Advanced performed worse than GPT-4 in all 6 domains (p< 0.001) and worse than Claude 3: Opus in domains
1 (p=0.01), 2 (p< 0.001), 3 (p< 0.001), 4 (p< 0.001) and 6 (p< 0.001) (Table 2).

Table 1. Domain Description

Table 2. Domains 1-6 assessment performed by five rheumatologists on the total number of answered questions by each LLM.
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The percentage of incorrectly answered questions evaluated as having possibility of harm was similar in all 3 models: Gemini
Advanced 75% (6/8), Claude 3: Opus 73% (11/15) and GPT-4 71% (5/7). However, Gemini Advanced had the highest per-
centage of “severe harm” answers (52%), followed by Claude Opus (42%). GPT-4 had the lowest percentage of “severe
harm” answers (16%) (Figure).

Conclusion: Our study evaluated the accuracy, quality, and safety of responses from three LLMs to rheumatology ques-
tions. GPT-4 outperformed the others, achieving the highest accuracy and superior quality scores in multiple domains, with
a lower incidence of severe harm. Claude 3: Opus had moderate accuracy. Gemini Advanced showed the lowest accuracy,
poorest performance in image analysis, highest refusal rate, and the highest potential for severe harm. Continuous evalua-
tion and improvement of LLMs are crucial for their safe clinical application, especially in complex fields like rheumatology.

Disclosure: J. Flores Gouyonnet: None; M. Gonzalez-Trevino: None; C. Crowson: None; R. Lennon: None;
A. Sanchez-Rodriguez: None; G. Figueroa-Parra: None; E. Joerns: Pfizer, 5; B. Kimbrough: None; M. Cuellar-
Gutierrez: None; E. Navarro-Mendoza: None; A. Duarte-Garcia: None.

Abstract Number: 1741

Implementing Strengths-Based, Positive Approaches Within
Rheumatology Fellowship Training: A Realist Evaluation of Appreciative
Inquiry-Based Interventions

Alick Feng1, Manish Suneja1 and Bharat Kumar2, 1UNVERSITY OF IOWA HOSPITALS AND CLINICS, Iowa City, IA,
2University of Iowa Hospitals and Clinics, Iowa City, IA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Appreciative Inquiry (AIn) is a strengths-based organizational framework to promote engagement
and change. It has shown promise in graduate medical education (GME) settings but how, why, and for whom AIn may drive
educational outcomes is underexplored. This realist evaluation examines the causal relationships between contexts,

Figure. Percentage of incorrect questions with possibility of harm rated as “mild,” “moderate,” or “severe.”
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mechanisms, and outcomes at a rheumatology fellowship program in a large tertiary care center that has implemented a set
of AIn-based interventions.

These interventions include (1) AIn fellowship weekly huddles, (2) Appreciative advising-based evaluation for the clinical com-
petency committee, (3) Use of the SOAR (Strengths-Opportunities-Aspirations-Results) Framework for annual program
evaluation, (4) The SWAG (Scholarly Works Appreciation Group) to encourage scholarly work, and (5) Standardized
strengths-based feedback forms for clinical rotations.

Through a rigorous realist evaluation of these interventions that interrogate theory with empiric data, we generate recom-
mendations for leaders in rheumatology fellowship programs on the implementation of AIn-based interventions.

Methods: The realist evaluation was conducted in three phases. In Phase 1, an initial program theory was generated. A
scoping review of literature, The Appreciative Inquiry Framework and the Accreditation Committee for Graduate Medical
Education (ACGME) Milestones for Rheumatology Fellowship guided selection of contexts, mechanisms and outcomes,
respectively. In Phase 2, the initial program theory was iteratively modified through the integration of data from realist inter-
views and documentary evidence such as minutes from the Program Evaluation Committee and evaluations from the Clinical
Competency Committee. This yielded a final program theory. In Phase 3, the final program theory was analyzed to charac-
terize further recommendations, guidance, and suggestions for implementation of appreciative inquiry-based interventions
in other rheumatology fellowship programs.

Results: The final program theory identified 15 contexts, 10 mechanisms, and 10 outcomes along with 43 context-mecha-
nism-outcome configurations. The final program theory demonstrates the presence of multiple, overlapping, mutually reinfor-
cing mechanisms that drive educational outcomes. The positive, wholeness, and enactment principles mediate the majority
of these configurations, suggesting emphasis should be placed on the values of positivity, inclusivity, and authenticity.

This realist evaluation was conducted in three consecutive phases. Throughout these three phases, there was iterative refinement of the program
theory based on retroductive analysis to identify hidden causal forces that may mediate identified patterns.
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Through analysis of this final program theory, 3 recommendations were generated: (1) programs must first create permission
structures for critical self-reflection through strengths-based feedback, (2) programs must consistently and synergistically
apply AIn principles at multiple levels, and (3) programs can sustain AIn-based interventions through the deliberate co-
design of virtuous cycles.

Conclusion: This realist evaluation has generated a theory on how AIn may be implemented into rheumatology fellowship
programs to drive specific educational outcomes. Because of the intricate causal relationships, leaders are well-advised to
tailor AIn-based interventions based on the context of their training programs.

Disclosure: A. Feng: None; M. Suneja: None; B. Kumar: None.

The final program theory consisted of 15 contexts, 10 mechanisms, and 10 outcomes. Causal linkages yielded a total of 43 CMOc’s.

Through analysis of the final program theory, the research team generated 3 recommendations and 18 associated suggestions to help guide
leaders on how to implement appreciative inquiry-based initiatives within rheumatology fellowship training.
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Abstract Number: 1742

Multi-Center Use of an Online Case-Based Simulation to Educate
Pediatric Trainees on Musculoskeletal Complaints and High-Value Care

Marina Latif1, Kyla Driest2, Erin Frank3, Allayne Stephans3, Stacey Tarvin4 and Angela Robinson5, 1Case Western
Reserve University School of Medicine, Cleveland, OH, 2Nationwide Children’s Hospital, Columbus, OH, 3Rainbow Babies
and Children’s Hospital, Cleveland, OH, 4Indiana University School of Medicine, Indianapolis, IN, 5Cleveland Clinic
Foundation, Cleveland, OH

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Excessive healthcare spending in the United States remains a growing concern, and teaching high-
value care is essential to combat wasted costs. It is especially important that general pediatricians are educated in high-value
diagnosis of musculoskeletal (MSK) complaints, as pediatric rheumatology is a small subspecialty. Our goal is to evaluate
implementation of an online case-based simulation accompanied by lecture to teach pediatric trainees at multiple institutions
about MSK complaints and high-value care.

Methods: We recruited pediatric residents and medical students from 4 institutions to participate in an optional
45-minute simulation. For the first 15 minutes, learners listened to a lecture on either pediatric MSK complaints or
high-value care. Participants were then asked to complete an online simulation game on REDCap that presented six
vignettes of pediatric MSK complaints and prompted them to select tests to make a diagnosis. Costs of diagnostic
testing were visible for half of learners and not visible for the other half. After completing the six cases, participants
responded to an optional survey assessing their perceptions of high-value care and the simulation. Mean cost of diag-
nostic evaluation, total cost of evaluation, diagnostic accuracy, and qualitative survey responses were compared using
t-tests and Chi-squared tests.
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Results: Of 236 participants that opened the simulation, 87 completed all six cases and the post-simulation survey (37%).
Participants with visible costs spent $336 less in mean total cost of diagnostic evaluation for the six simulated cases than
those who were cost-blind ($1594 versus $1930, p < 0.05). Cost-blind participants spent more on average in 2 of the
6 cases and less in 1 of the 6 cases, but cost-blind participants with greater spending had greater diagnostic accuracy in
only one of those cases (rheumatic fever, p = 0.02). Reaching the correct diagnosis was associated with lower cost of diag-
nostic evaluation in 3 of 6 cases and greater cost in only 1 of 6 cases. An initial MSK lecture was associated with increased
diagnostic accuracy for 2 of 6 cases (p < 0.01 for rheumatic fever, p = 0.04 for transient synovitis), but lecture type was not
associated with mean total cost of work-up. Simulation feedback was generally positive, as 92% agreed (58/87) or strongly
agreed (22/87) that this simulation was a more accurate representation of clinical practice than test questions. The majority
(79%) responded that they would be more likely (59/87) or much more likely (10/87) to consider cost in their practice moving
forward.
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Conclusion: Using an online case-based simulation with traditional lecture can improve knowledge of pediatric MSK com-
plaints and cost-conscious ordering practices. Moreover, this simulation can be effectively implemented across multiple
institutions with positive reception from residents. Future iterations may consider shorter cases to encourage greater
response rate and expansion to more generalized pediatric and adult topics.

Disclosure: M. Latif: None; K. Driest: None; E. Frank: None; A. Stephans: None; S. Tarvin: AbbVie/Abbott, 5, Amer-
ican Academy of Pediatrics, 4, Amgen, 5, Childhood Arthritis Rheumatology Research Alliance, 4, Pfizer, 5, Roche,
5, UCB, 5; A. Robinson: None.

Abstract Number: 1743

What Are the Benefits of Treating Rheumatoid Arthritis Patients to
Remission After Achieving Low Disease Activity in Clinical Practice?

Jing Zhao1, Urbano Sbarigia2, Jackie Kwong1, Chinmayi Naik3, Federico Zazzetti4, Nancy Shadick3 and Michael
Weinblatt5, 1Janssen Global Services, LLC, a Johnson & Johnson Company, Raritan, NJ, 2Johnson & Johnson Innovative
Medicine, Brussels, Belgium, 3Brigham and Women’s Hospital, Boston, MA, 4Johnson & Johnson Innovative Medicine,
Horsham, PA, PA, 5Brigham and Women’s Hospital/ Harvard Medical School, Waban, MA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Current treatment guidelines for rheumatoid arthritis (RA) recommend low disease activity (LDA) as
initial treatment goal with remission as a subsequent target whenever possible. This study aimed to evaluate the incremental
benefit of achieving remission in patients who were at LDA initially.

Methods: Data from the Brigham and Women’s Hospital Rheumatoid Arthritis Sequential Study (BRASS), a prospective reg-
istry of 1,581 adult RA patients with established or recent-onset RA, were analyzed. Out of 1,581 patients, 1,478 (93%) satis-
fied ACR 1987 criteria at baseline. 437 enrollees have been assessed using the ACR 2010 criteria and 345 (79%) patients were
classified as definite RA. RA patients exposed to advanced treatment and consistently at target of LDA (Clinical Disease Activity
Index [CDAI] ≤10) at baseline and after one-year follow-up were classified into 3 groups based on their CDAI at one-year follow-
up: 1) Remission: CDAI ≤2.8, 2) Very LDA: CDAI >2.8 & ≤6, and 3) LDA: CDAI >6 & ≤10. Baseline was defined as the first
record with evidence of exposure to biologic disease-modifying antirheumatic drugs (bDMARDs) in BRASS. PROs including
Multidimensional Health Assessment Questionnaire (MDHAQ) overall, pain, fatigue scores and proportions of surgeries and
durablemedical equipment (DME) use in year 1 and year 2 were assessed. Multivariable regression analyses adjusted for base-
line age, gender, RA duration, Charlson comorbidity index and disease activity were performed.

Results: A total of 637 patients received advanced therapy and had CDAI data in BRASS, of which 200 (31%) who achieved a
treatment target of LDA at baseline and remained at LDA after one-year of follow-up were included in this analysis. At the end of
one year, 89 (45%) patients achieved remission, 79 (40%) attained a very LDA while 32 (16%) had LDA. Patients in the remis-
sion group appeared to have lower body mass index, shorter disease duration and lower disease activity at baseline than
patients who did not achieve remission. Achieving remission (CDAI ≤2.8) was associated with further reduction of DME use
and better MDHAQ function scores than patients with CDAI between 6 and 10 (P≤0.001). After adjusting for potential con-
founders, patients with CDAI >6 & ≤10 had higher risk of DME use (OR=5.4 at year 1, OR=4.4 at year 2), higher MDHAQ overall
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(Δ=+0.17 at year 1, +0.13 at year 2), pain (Δ =+25.49 at year 1, +26.27 at year 2) and fatigue (Δ = +22.97 at year 1, +18.57 at
year 2) scores than patients who achieved remission CDAI ≤2.8, despite no observed difference in surgery. There was no sta-
tistical difference in surgery and DME utilization among patients with very LDA compared to those achieving remission.

Conclusion: Among patients who were at initial treatment target of low disease activity (CDAI ≤10), achieving remission status
was associated with better functional outcomes and lower DME use. Patients who achieved very LDA had similar surgery and
DME outcomes as those in remission. New effective drugs, treatment strategies and policies that can bring more RA patients
into remission offer the potential to reduce functional disability and associated economic burden to the health care system.

Disclosure: J. Zhao: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; U. Sbarigia: Janssen, 3, Johnson &
Johnson, 11; J. Kwong: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; C. Naik: None; F. Zazzetti: Jans-
sen, 3, Johnson & Johnson, 11; N. Shadick: AbbVie/Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5; M. Weinblatt: Abbive,
5, Abbvie, 2, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol Myers Squibb, 2, 5, Canfite, 11, Glaxo Smith Kline, 2, Inmedix,
11, Janssen, 5, Johnson & Johnson, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci
Rhom, 2, Scipher, 2, 11, Set Point, 2.

Abstract Number: 1744

Artificial Intelligence: A Novel Tool in the Belt for Improving Rheumatoid
Arthritis Outcomes in the National Health Service, United Kingdom

Urwah Ahmed1, Katharine Kalap2 and Hilary Johnson3, 1Gloucestershire Hospitals NHS Foundation Trust, Aylesbury,
United Kingdom, 2Princeton University, Princeton, 3Gloucestershire Hospitals NHS Foundation Trust, Cheltenham,
United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Earlier diagnosis and treatment of Rheumatoid Arthritis (RA) improve patient outcomes including
pain, disability and overall mortality (NICE, 2024). The National Institute for Health and Care Excellence (NICE) in the
United Kingdom (UK) has set a target for those with suspected early inflammatory arthritis to be assessed in a Rheumatology
clinic within three weeks (NICE, 2024). The National Early Inflammatory Arthritis Audit (NEIAA) gathers data assessing this
target. In 2023, this target was met for 38% nationally, and for only 10% within our trust, Gloucestershire Hospitals NHS
Foundation Trust (GHNFT) (NEIAA, 2023). Low initial diagnostic accuracy (50% in our sample) once seen in the Rheumatol-
ogy clinic further delays reaching an accurate final diagnosis.

Novel methods are required to supplement the scheduling and diagnostic systems currently used in clinical practice. Locally,
GHNFT requests serological data at the point of referral, but this is not used to inform decisions about prioritising patients for
review. Nationally, the NEIAA has gathered service-level data including serological tests and final diagnoses for almost a
decade. In combination, there is scope to use these data to develop an artificial intelligence (AI) algorithm that both prioritises
patients at highest risk of RA for early Rheumatology review, and for making a more accurate initial diagnosis. We collabo-
rated with colleagues at Princeton University to develop such an algorithm, using neural nets (NN).

Methods: Our NN was trained on cleaned, formatted, anonymised serological data of a sample of 1000 patients from the
GHNFT, gathered over the past 18 months. We used a unique technique of clustering training losses for label error detection
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to remove mislabelled data from our dataset and increase accuracy. The data was labelled with a 4-tier diagnosis system:
1 = confirmed EIA, 2 = possible EIA, 3 =low possibility of EIA, and 4 =not EIA. All patient identifiers were removed before
being sent outside of the NHS.

Our NN had architecture 5-32-4, batch size 10 over 1000 epochs. We trained on 1-4 tiered labels and binarised labels (0-1
scale: 0 = not EIA, previously 2, 3 & 4, 1=definitely EIA, previously 1).

Results: A 50.9% accuracy was achieved for the 4-tier labels and 87.6% for binary labels, using 5-way cross validation.
Scheduling, highlighted as key usage for the algorithm, showed a predicted 41.6% improvement in a KPI of waiting times
for high-risk patients.

Conclusion:We have developed an AI algorithm that promises to aid in both scheduling more timely appointments for high-
risk patients, and increasing diagnostic accuracy once seen in the Rheumatology service. As large volumes of data are
already routinely collected by NEIAA, there is further scope to train the neural nets to align clinical practices with the national
quality standards set by NICE. Implementation would begin with a small-scale regional pilot programme to test economic
and clinical viability, ensuring that all stakeholders are consulted throughout; as such a transformative change will undoubt-
edly require taking into account a myriad of ethical and political considerations.

Disclosure: U. Ahmed: None; K. Kalap: None; H. Johnson: None.

Methodology for Machine Learning Framework
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Abstract Number: 1745

Use of Statins and Its Association with Major Adverse Cardiovascular
Outcomes with Tofacitinib versus TNF Inhibitors in a Risk-Enriched
Population of Patients with Rheumatoid Arthritis

Jon Giles1, christina Charles-Schoeman2, Maya H. Buch3, Maxime Dougados4, Zoltan Szekanecz5, Ted Mikuls6, Steven R
Ytterberg7, Gary G Koch8, Kenneth Kwok9, Mary Jane Cadatal10, Sujatha Menon11, Yan Chen12, Annette M Diehl12, Jose L
Rivas13, Arne Yndestad14 and Deepak L Bhatt15, 1Cedars Sinai Medical Center, Los Angeles, CA, 2UCLAMedical Center, Santa
Monica, CA, 3Division of Musculoskeletal & Dermatological Sciences, University of Manchester, and NIHR Manchester
Biomedical Research Centre, Manchester, United Kingdom, 4Université de Paris; Department of Rheumatology, Hôpital
Cochin; Assistance Publique-Hôpitaux de Paris; and INSERM (U1153): Clinical Epidemiology and Biostatistics, PRES
Sorbonne Paris-Cité, Paris, France, 5Department of Rheumatology, Faculty of Medicine, University of Debrecen, Debrecen,
Hungary, 6University of Nebraska Medical Center, Omaha, NE, 7Division of Rheumatology, Mayo Clinic, Rochester, MN,
8Department of Biostatistics, University of North Carolina at Chapel Hill, Chapel Hill, NC, 9Pfizer Inc, New York, NY, 10Pfizer
Inc, Manila, Philippines, 11Pfizer Inc, Groton, CT, 12Pfizer Inc, Collegeville, PA, 13Pfizer SLU, Madrid, Spain, 14Pfizer Inc, Oslo,
Norway, 15Mount Sinai Fuster Heart Hospital, Icahn School of Medicine at Mount Sinai, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: ORAL Surveillance (NCT02092467; a post-authorization safety study of tofacitinib 5 and 10 mg
twice daily [BID] vs TNF inhibitors [TNFi]) found higher incidence of major adverse cardiovascular (CV) events (MACE) with
tofacitinib vs TNFi. A previous analysis of the study indicated that the risk difference was primarily found in patients (pts) with

Statin use at baseline in the overall study population (A) was based on day 1 of treatment with tofacitinib or TNFi and was categorized by intensity
based on type of statin and daily dose. Shaded area of bar graphs indicates target use of statin by CV risk category (given no contraindication) by
2018 AHA/ACC blood cholesterol management guideline (Grundy et al., J Am Coll Cardiol 2019; 73:e285-e350). *In patients with no history of
ASCVD, 10-year risk of MACE was calculated with the ASCVD-PCE calculator, and a 1.5 multiplier was applied for RA, as recommended by
EULAR. Statin initiated during study (B) reflects use of statin in patients with no reported statin on day 1 of study. Statin use at any time excluded
usage that was <30 days and usage that was initiated within 90 days of MACE event for subjects with any MACE event. BID, twice daily; BL, base-
line; HxASCVD, history of atherosclerotic cardiovascular disease; MACE, major adverse cardiovascular events; n, number of patients with
events; N, number of evaluable patients; TNFi, tumor necrosis factor inhibitor.
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history of atherosclerotic CV disease (ASCVD) and also observed low frequency of baseline statin use. Current management
guidelines recommend a high-intensity statin for pts with history of ASCVD or a high 10-year predicted risk of MACE
(CV risk), and a moderate-intensity statin for pts with intermediate CV risk.

In this post hoc analysis, we aimed to clarify (1) statin usage by baseline CV risk profile, (2) the impact of statins on lipid levels,
and (3) the association between statin use and incident MACE with tofacitinib vs TNFi in ORAL Surveillance.

Methods: Pts with RA aged ≥50 years and ≥1 additional CV risk factor received tofacitinib 5 mg (N=1455) or 10 mg
(N=1456) BID, or TNFi (N=1451). Use of statins was assessed at baseline and during the study and classified as high-,
moderate-, or low-intensity statin treatment. Low- and high-density lipoproteins (LDL and HDL) were determined in fasting
serum. Hazard ratios (HRs; time to first event analysis) and 95% confidence intervals (CI) were evaluated based on simple
Cox proportional hazard models.

Results: Among pts with history of ASCVD or high CV risk, 53.0% and 26.9%, respectively, used a statin at baseline
(Figure 1A). Few of these used a high intensity statin. 19.0% of pts with intermediate CV risk received a statin at baseline,
predominantly a moderate-intensity statin (Figure 1A). Baseline statin use was similar in tofacitinib and TNFi treated pts. Ini-
tiation of a statin during the study was observed in relatively few pts and more frequently with tofacitinib (11.8% [5 mg BID]
and 12.2% [10 mg BID]) than with TNFi (6.7%) (Figure 1B).

Serum lipids were determined in fasting blood samples. Statin use at baseline was based on day 1 of treatment with tofacitinib or TNFi. BL, base-
line; HDL-C, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SE, standard error; TOFA 5, tofacitinib 5 mg BID; TOFA
10, tofacitinib 10 mg BID; TNFi, tumor necrosis factor inhibitor.
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Baseline LDL and the LDL:HDL ratio were lower in pts using a statin (Figure 2). In pts with or without statins, LDL and HDL
increased from baseline and to a larger extent with tofacitinib than with TNFi (Figure 2).

In the overall study population and across treatments, MACE rateswere similar in pts with or without baseline statin use (data not
shown). Among tofacitinib-treated pts with history of ASCVD, occurrence of MACE over follow-up was lower in pts using statins
at any time vs those without statin use (HR 0.49 [95% CI 0.25, 0.95]) (Figure 3). This pattern was not observed in TNFi-treated
pts with history of ASCVD. Among pts with ASCVD history and no use of statins at any time, occurrence of MACE was higher
with tofacitinib vs TNFi (HR 4.07 [95% CI 1.20, 13.82]). In pts with ASCVD history and use of statins at baseline or at any time
there did not appear to be a difference in incident MACE with tofacitinib vs TNFi (HR 1.17 [95% CI 0.48, 3.00]) (Figure 3).

Conclusion: This post hoc analysis of ORAL Surveillance emphasizes that there is a gap in the CV preventive care of pts
with RA, as evident from inadequate use of statins. Among pts with history of ASCVD, use of statins appears to be critical
in mitigating the previously reported MACE risk observed to accompany tofacitinib use vs TNFi.

Disclosure: J. Giles: AbbVie, 2, Eli Lilly, 2, Novartis, 2, Pfizer, 2; c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alexion,
5, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos, 2, Janssen, 5, Octapharma,
2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2;M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer Ingelheim, 6, CESAS
Medical, 6, Galapagos, 2, 6, Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6;M. Dougados: AbbVie/Abbott, 1, 5, Eli Lilly, 1, 5,
Gilead, 1, 5, Janssen, 1, 5, Merck/MSD, 1, 5, Novartis, 1, 5, Pfizer, 1, 5, UCB, 1, 5; Z. Szekanecz: AbbVie/Abbott, 1, 2,
5, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 1, 2, 6, Gedeon Richter, 1, Novartis, 1, 2, 6, Pfizer, 1, 2, 5, 6, Roche, 1, 2,
5, 6, Sanofi, 2, 6; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9; S. Ytterberg: Corbus Pharmaceuticals, 2, Kezar Life Sciences, 2, Pfizer, 1, 2; G. Koch: AbbVie/
Abbott, 5, Acadia Pharmaceuticals, 5, Aerovant Therapeutics, 5, Amgen, 5, AstraZeneca, 5, Bayer, 5, Cytokinetics,

Statin use at baseline was based on day 1 of treatmentwith tofacitinib or TNFi. Statin use at any time excluded usage that was <30 days and usage that
was initiated within 90 days of MACE event for subjects with any MACE event. HRs are shown on a logarithmic scale. IRs express number of patients
with first events per 100 PY. *HR vs TNFi (95% CI) is based on two simple Cox proportional hazard models (one for comparing combined tofacitinib
doses vs TNFi, and the other for comparing tofacitinib 5 and 10 mg BID vs TNFi), with treatment as the only covariate. †HR (95% CI) of statin Yes vs
No is based on a Coxmodel with use of statins as only covariate performedwithin each treatment group. ‡HR 95%CI excludes 1. ASCVD, atheroscle-
rotic cardiovascular disease; BID, twice daily; CI, confidence interval; HR, hazard ratio; IR, incidence rate; MACE, major adverse cardiovascular events;
n, number of patients with events; N, number of evaluable patients; PY, patient-years; TOFA, tofacitinib; TNFi, tumor necrosis factor inhibitor.
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5, Galderma Research Development, 5, Gilead, 5, GlaxoSmithKline, 5, HUYA Bioscience International, 5, Intracellular
Therapies, 5, Johnson & Johnson, 5, Momentum, 5, Otsuka, 5, Pfizer, 1, 5, Regeneron Pharmaceuticals, 5, Scholar
Rock, 5, Summit Therapeutics, 5, UCB, 5, vTv Therapeutics, 5, Xylcocor Therapeutics, 5; K. Kwok: Pfizer, 3, 11;
M. Cadatal: Pfizer, 3, 11; S. Menon: Pfizer, 3, 11; Y. Chen: Pfizer, 3, 11; A. Diehl: Pfizer, 3, 11; J. Rivas: Pfizer, 3, 11;
A. Yndestad: Pfizer, 3, 11;D. Bhatt: 89bio, 5, AbbVie/Abbott, 4, 5, 12, Site co-investigator, Acesion Pharma, 4, 5, Afim-
mune, 5, Aker Biomarine, 5, Amarin, 5, Amgen, 5, AngioWave, 1, 4, 11, AstraZeneca, 5, Bayer, 1, 5, 6, Beren, 5, Boeh-
ringer-Ingelheim, 1, 5, 6, Boston Scientific, 4, 5, 12, Site co-investigator, Bristol-Myers Squibb(BMS), 4, 5, 6, 11,
Broadview Ventures, 2, Cardax, 1, 5, CellProthera, 1, 5, Cereno Scientific, 1, 5, Chiesi, 5, Concept Medical, 4, Contego
Medical, 4, CSL Behring, 5, 6, Daiichi Sankyo, 4, DRS.LINQ, 4, 11, Eisai, 5, Eli Lilly, 5, Elsevier, 1, 9, Ethicon, 5, Faraday
Pharmaceuticals, 5, Ferring Pharmaceuticals, 5, 6, Forest Laboratories, 5, Fractyl, 5, Garmin, 5, High Enroll, 1, 4,
11, HLS Therapeutics, 5, Idorsia, 5, Ironwood, 5, Ischemix, 5, Janssen, 1, 5, Javelin, 5, Level Ex, 1, 6, Lexicon, 5, 10,
Medscape Cardiology, 1, Medtronic, 5, Merck/MSD, 1, 5, Moderna, 5, MyoKardia, 1, 5, NirvaMed, 1, 5, Novartis,
4, 5, Novo Nordisk, 1, 5, Owkin, 5, Pfizer, 1, 5, PhaseBio, 1, 5, PLx Pharma, 1, 5, Recardio, 5, Regado Biosciences,
1, Regeneron, 5, Roche, 5, Sanofi, 5, 6, Stasys, 1, 5, Synaptic, 5, The Medicines Company, 5, TobeSoft, 4.

Abstract Number: 1746

Global Recruiting Patterns Are Associated with Placebo Response Rates
in Clinical Trials of Rheumatoid Arthritis

Andreas Kerschbaumer1, Marlene Steiner2, Pascale Pruckner1, Josef Smolen3 and Daniel Aletaha4, 1Medical University
of Vienna, Vienna, Wien, Austria, 2Medical University Vienna, Vienna, Wien, Austria, 3Medical University of Vienna,
Vienna, Austria, 4Department of Medicine III, Division of Rheumatology, Medical University of Vienna, Wien, Austria

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Therapeutic advances of the recent past have led to significant changes in clinical practice when
treating patients with rheumatoid arthritis (RA). Since the advent of biological disease modifying anti-rheumatic drugs
(DMARD), double-blind randomized controlled trials (RCT) have been the mainstay of drug development. Over time, a signif-
icant increase in placebo response (PBO) rates has been observed in these trials. We hypothesized that one element con-
tributing to these increasing placebo responses are changing recruitment patterns with an increasing move towards
geographic areas with less affluent health care systems.

Methods:We analysed the placebo arms of all available trials with reports on ACR response rates at week 12 and/or week
24. To ensure completeness of trial acquisition, we identified all PBO controlled RCTs investigating biological or targeted
synthetic DMARDs in RA patients with established csDMARD background therapy until January 26th, 2024. To assess geo-
graphic distribution, we extracted the numbers of recruiting centres per country from the original articles or from clinicaltrials.
gov. We then used data published by the world bank on the per capita gross national income (GNI) of each recruiting country
to calculate a weighted GNI per study. We performed linear mixed model regression with a random effect on study level
(to control for study heterogeneity), weighted by the number of patients per study, and adjusted for the global trend of rising
GNIs over time.

Results: For complete trial evaluation, we screened in total 13.634 articles, of which 577 were assessed in detail, with
135 articles finally fulfilling the criteria for trial analysis. Of the included studies the year of study start ranged from 1994 to
2019. Recruitment areas have expanded from initially covering only North America and Western Europe to an increasing
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global recruitment over time (Figure 1), with more recent studies being conducted in less affluent countries. A significant pos-
itive association of PBO ACR20% response rates with the study start year was found, at both, week 12 (n=125; 0.87±0.21;
p< 0.001) and week 24 (n=83; 1.12±0.29;p< 0.001; Figure 2). We identified a strong and significant negative association of
the weighted and normalised GNI per study and PBO ACR20 response rates in a study, with an estimate of -3.7% (n=125;
SE:1.01;p< 0.001) per 10.000 international Dollar at week 12 (Figure 3, Panel A) and -3.93% (n=83;SE:1.20;p< 0.001) at
week 24 (Figure 3, Panel B).

Conclusion: PBO rates are rising over time, in parallel to the change of geographic recruiting patterns, with more
recent RCTs recruiting increasingly in less effluent countries. Our data support the hypothesis that these geographic
recruitment changes are a significant contributor to the higher PBO rates observed in more recent clinical trials. One
explanation may be the more limited access to health care and innovative therapies in less affluent countries, leading
to preferential incentives for inclusion in clinical trials and subsequently also higher regression to the mean, which will
manifest as PBO response. These effects should have implications for sponsors, investigators, patients, health care
providers and political stakeholders.

Figure 2. Association of American College of Rheumatology 20% response rates with the study start (year) per study in placebo arms of RA clinical
trials at week 12 (Panel A) and week 24 (Panel B). The size of the bubbles represents the number of patients in each placebo arm analyzed.

Figure 1. Patterns of recruiting centers (per country) in rheumatoid arthritis clinical trials from 1994 to 2019 (study start).
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Disclosure: A. Kerschbaumer: AbbVie, 2, Böhringer-Ingelheim, 12, Conference attendance, Galapagos, 6, Janssen,
1, 2, 6, Lilly, 2, 12, Travel/Conference attendance, MSD, 6, Novartis, 6, Pfizer, 6, UCB, 2; M. Steiner: None;
P. Pruckner: None; J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro, 6, Bristol-Myers Squibb, 6, Celgene,
6, Celltrion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck Sharp & Dohme, 6, Novartis, 5, 6, Pfizer,
6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6;D. Aletaha: AbbVie, 2, 5, 6, Galapagos, 2, 5, 6, Gil-
ead, 2, 5, 6, Janssen, 2, 5, 6, Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6.

Abstract Number: 1747

Native Americans Experience Profound Premature Mortality from
Rheumatoid Arthritis

Parmita Das1, Snehin Rajkumar2, Eric Yen3 and Ram Singh4, 1University of California Los Angeles, Saint Johns, 2UCLA
David Geffen School of Medicine, Irvine, CA, 3UCLA, Los Angeles, CA, 4UCLA David Geffen School of Medicine, Los
Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is a chronic debilitating disease affecting up to 1% of the US population
and has variable outcomes by race/ethnicity. We analyzed RAmortality by race/ethnicity to determine if racial/ethnic minority
groups experience higher premature mortality.

Methods:We used the Centers for Disease Control and Prevention’s national mortality database to obtain death counts for
RA in the United States for each year from 1999 to 2020 by race/ethnicity [non-Hispanic (NH) American Indian or Alaska
Native (Native American), NH-Asian/Pacific Islander (A/PI), NH-black or African American (black), NH-white, and Hispanic
or Latino (Hispanic)], age [≤44, 45-64 and ≥65 years], sex, and calendar year periods (1999-2009 and 2010-2020). We cal-
culated age-standardized mortality rates (ASMR) with 95% confidence interval (CI) by each of these variables. We analyzed
trends in RA mortality by race/ethnicity and age over the 22-year period using Joinpoint regression trend analysis. We per-
formed multiple regression analysis by race/ethnicity adjusting for age, sex, and calendar year periods, and then included
interactions in the model to identify any effect modification among these variables.

Figure 3. Association of American College of Rheumatology 20% response rates with the weighted gross national income (GNI) per study in pla-
cebo arms of RA randomized controlled trials at week 12 (Panel A) and week 24 (Panel B). The size of the bubbles represents the number of
patients in each placebo arm analyzed.
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Results: There were 200,228 RA deaths from 1999 through 2020. The ASMRwas the highest in Native Americans (5.14 per
100,000 persons, 95% CI, 4.91-5.38), followed by non-Hispanic (NH) whites (2.87, 95% CI, 2.86-2.88), NH-blacks (2.25,
95% CI, 2.21-2.29), Hispanics (2.15, 95% CI, 2.11-2.19), and NH-A/PIs (1.26, 95% CI, 1.21-1.30). Notably, the RA-ASMR
was 10.8-fold higher at age ≤44, 3-fold at ages 45-64, and only 1.6-fold higher at ≥65 in Native American than in NH-whites.
NH-blacks also had higher ASMR at ≤44 years but not at older ages relative to NH-whites. By age 65, significantly higher
proportions of Native Americans died of RA relative to NH-whites (36% vs 14%, p< 0.01). Trend analysis showed that at
age < 65 years, RA-ASMR significantly decreased from 1999 through 2018 in all race/ethnicities except in Native Americans.
Multiple regression analysis revealed that the adjusted odds of death from RA was significantly higher (1.67, 95% CI
1.59-1.74, p< 0.001) in Native Americans but not in other race/ethnic groups relative to NH-whites. Significant interactions
were detected for race/ethnicity–age and race/ethnicity–sex. Stratified analysis showed that the odds of RA death were sig-
nificantly higher for Native Americans relative to NH-whites in both younger and older males and females; it was most pro-
found in younger (< 65) females (odds ratio, 2.65, 95% CI 2.42-2.90) followed by younger males (1.56, 95% CI
1.33-1.83), older females, and older males.

Conclusion: RA mortality differs by race/ethnicity, with the highest premature mortality in Native Americans. Further investi-
gations to understand the causes of these differences in premature mortality may help guide research and resource alloca-
tion to improve patient outcomes in the highest risk groups.

Disclosure: P. Das: None; S. Rajkumar: None; E. Yen: None; R. Singh: None.

Abstract Number: 1748

Fracture Incidence Rates in Persons with Rheumatoid Arthritis by
Disease Activity Level

Rachel Elam1, Emma Kersey2, Jing Li3, Gabriela Schmajuk4 and Laura Carbone5, 1Augusta University, Evans, GA,
2University of California San Francisco, San Francisco, CA, 3University of California, San Francisco, San Francisco, CA,
4UCSF / SFVA, San Francisco, CA, 5Augusta University, Augusta, GA

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes III: Best Day (RA Subpopulations)
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Fracture incidence rates (IRs) are higher in men and women with rheumatoid arthritis (RA) than
those without RA, especially for those with higher RA disease activity. In persons with RA worldwide, the IR per 1,000
person-years (PYs) of any fragility fracture is 15.3 (95% confidence interval (CI): 10.4-22.5) and the IR of hip fracture is 4.3
(95%CI: 2.3-8.3), but IRs for modern U.S. cohorts have not been described. This study describes fracture IRs and incidence
rate ratios (IRRs) in persons with RA in the U.S. by disease activity level.

Methods: We conducted a retrospective cohort study (2016-2018) using Rheumatology Informatics System for Effective-
ness (RISE) data linked to Medicare claims. RISE is a national, electronic health record-enabled registry of participating rheu-
matology practices. We included men and women ≥ 65 years old with RA (≥ 2 visits with RA codes ≥ 30 days apart) and
required continuous Medicare (Parts A, B) coverage in 2016 and January 2017. RA disease activity was ascertained from
the most recent visit prior to 1/1/2017 where disease activity was documented, and categorized as remission, low, moder-
ate, or high, regardless of measure used. Incident hip and major osteoporotic fracture (MOF: first of distal forearm, hip,
humerus, or vertebral fracture) were determined using validated case qualifying Medicare claims-based fracture episode
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definitions. Participants were followed from 1/1/2017 until the first of: incident fracture (hip or MOF, respectively), death, gap
in Medicare enrollment (Parts A, B, or D), or end of the study period (12/31/2018). IRs and 95% CIs for hip fracture and MOF
overall and stratified by sex and disease activity level were reported. IRRs for disease activity level were estimated by dividing
the IR of individuals at each disease activity level by the IR of those in remission, and 95% CIs computed.

Results: Of 29,189 study participants (mean age: 73.7 years, 75% women, 85% White; Table 1), 704 persons (594 women)
fractured a hip and 2,425 persons (2,070 women) had a MOF. The overall IR for hip fracture was 12.2 (95% CI: 11.4-13.2)
per 1,000 PYs and for MOFwas 43.3 (95%CI: 41.6-45.1). The IRs for hip andMOF increasedwith higher disease activity over-
all and in women, while in men, this increase was observed only for MOF (Table 2). High disease activity was associated with
higher rates of hip fracture (Figure 1). Disease activity above remission was associated with higher rates of MOF (Figure 1).

Conclusion: In persons with RA aged 65 years and older, hip fracture and MOF are more common in patients with RA dis-
ease activity above remission, especially those with high disease activity. These findings emphasize the importance of bone
health assessments in RA, particularly among those with high disease activity, as the risk of hip fracture and MOF are signif-
icantly increased in the following two years.
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Disclosure: R. Elam: None; E. Kersey: None; J. Li: None; G. Schmajuk: None; L. Carbone: None.

Abstract Number: 1749

Safety and Long-term Efficacy of CD19-CAR T-cell Therapy in 30 Patients
with Autoimmune Disease

Melanie Hagen1, Fabian Müller2, Andreas Wirsching1, Carlo Tur1, Tobias Krickau3, Markus Metzler4, Laura Bucci1,
Christina Bergmann5, Janina Auth1, Jule Taubmann6, Panagiotis Garantziotis7, Sebastian Boeltz8, Soraya Kharboutli9,
Silvia Spoerl9, Simon Völkl10, Michael Aigner9, Sascha Kretschmann9, Ingrid Vasova9, Andreas MAckensen11, Ricardo
Grieshaber-Bouyer8 and Georg Schett12, 1Department of Medicine 3 - Rheumatology and Immunology, Friedrich-
Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 2Department of
Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum
Erlangen, Erlangen, Germany, 3Department of Pediatrics and Adolscent Medicine, Friedrich-Alexander-Universität
Erlangen-Nürnberg and University Hospital Erlangen, Erlangen, Bayern, Germany, 4Department of Pediatrics and
Adolscent Medicine, Friedrich-Alexander-Universität Erlangen-Nürnberg and University Hospital Erlangen, Erlangen,
Germany, 5Department Internal Medicine III, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Frankfurt,
Germany, 6Friedrich-Alexander Universität Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany,
7Department of Internal Medicine 3-Rheumatology and Immunology, Friedrich Alexander University Erlangen-Nürnberg
and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Germany, 8Department of Medicine 3 - Rheumatology
and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen,
Germany, 9Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg
and University Hospital Erlangen, Erlangen, Germany, 10Department of Medicine 5 - Hematology and Oncology,
Friedrich-Alexander-Universität Erlangen-Nürnberg and University Hospital Erlangen, Erlangen, Bayern, Germany,
11Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and
Uniklinikum Erlangen, Erlangen, Bayern, Germany, 12Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen,
Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Treating autoimmune diseases like Systemic Lupus erythematosus (SLE), Idiopathic Inflammatory
Myositis (IIM) or Systemic Sclerosis (SSc) is challenging and often requires life-long immunosuppressive therapy. In some
patients, autoimmune disease progresses fast and leads to severe organ damage. Recent experience suggests that
CD19-CAR T-cell represents a potentially transformative new therapy approach in autoimmune diseases, yet patient num-
bers and length of follow-up are limited.
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Methods: Patients with treatment-refractory, progressive systemic SLE, IIM and SSc were treated with autologous CD19
CAR-T cell therapy in named patient use program (N = 19) or in phase I CASTLE trial (N = 11) (EudraCT-
Nr:2022-001366-35) after fludarabine and cyclophosphamide lymphodepletion. All immunosuppressive therapies were
stopped at least two weeks prior to leukapheresis. Prevalence and severity of cytokine-release syndrome (CRS), immune
effector cell-associated neurotoxicity syndrome and immune effector cell–associated hematotoxicity syndrome (ICAHTS)
as well as the efficacy of CAR T-cell treatment was documented.

Results: 30 patients (18 SLE, 7 SSc, 5 IIM), among them two pediatric SLE patients, were treated with CD19-CAR T-cells
between 2021 and 2024. All patients showed uncontrolled severe disease despite exposure tomultiple drugs (Figure 1). Median
follow-up was 12,5 months [range 1;39]. In the 26 patients with complete CAR T-cell involution (< 1 cell/microliter), mean time of
CAR T-cell presence was 47 days [range 16;100]. In the 23 patients with B-cell reconstitution, mean time of B-cell aplasia was
86 days [range: 30;196]. Regarding safety, onlymild CRS (56,7% grade 1; 10%grade 2) and no ICANS (previously reported one
case of ICANS grade 1 not confirmed) and no ICAHT were observed. Infections were mild, mostly upper respiratory tract infec-
tions while 4 patients had an uncomplicated pneumonia after CD19-CAR T-cell treatment. Late neutropenia was observed in
4 patients with a median of 71 days [29-120] after CD19-CAR T-cell treatment and fast reversibility upon G-CSF treatment. In
patients with at least 6-month follow-up (N=25), all SLE patients achieved DORIS remission, all myositis patients achieved
2016 ACR/EULAR major response and none of the SSc patients showed progression of interstitial lung disease (Table 1). Only
one relapse with mild myositis in an IIM patient was observed after being 15 months in drug-free remission.

Conclusion: Dynamics of CAR T-cell expansion and involution and B-cell ablation and recurrence is consistent among the
patients. Tolerability of CAR T-cell therapy in autoimmune disease has been high with no higher-grade toxicities. Efficacy
analysis showed long-standing drug-free remission (SLE and IIM) or no progression (SSc) with only very little recurrence of
disease even years after the intervention.

References: 1. Schett G, Mackensen A, Mougiakakos D. CAR T-cell therapy in autoimmune diseases. Lancet. 2023 Nov
25;402(10416):2034-44. 2. Müller F, Taubmann J, Bucci L, et al. CD19 CAR T-Cell Therapy in Autoimmune Disease - A
Case Series with Follow-up. N Engl J Med. 2024;390(8):687-700.

Disclosure: M. Hagen: None; F. Müller: AstraZeneca, 2, 5, 6, BeiGene, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Jans-
sen, 2, 6, Kite/Gilead, 1, 5, 6, 12, Travel, Miltenyi, 2, 6, Novartis, 2, 6, Sobi, 2, 6, Takeda, 2, 6; A. Wirsching: None;

Table 1: Demographic characteristics, safety and efficacy data of 30 patients treated with CD19 CAR-T cell therapy.
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C. Tur: None; T. Krickau: None; M. Metzler: None; L. Bucci: None; C. Bergmann: Boehringer-Ingelheim, 2, 5, Jans-
sen, 2, Kyverna Therapeutics, 5; J. Auth: None; J. Taubmann: None; P. Garantziotis: None; S. Boeltz: None;
S. Kharboutli: None; S. Spoerl: None; S. Völkl: None; M. Aigner: None; S. Kretschmann: None; I. Vasova: None;
A. MAckensen: Bristol-Myers Squibb(BMS), 1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gilead/Kite, 1, 2,
6, Ixaka, 1, Kyverna Therapeutics, Inc., 1, Miltenyi Biomedicine, 1, 2, 6, Novartis, 1, 2, 6; R. Grieshaber-Bouyer:
Bristol-Myers Squibb(BMS), 6, Kyverna Therapeutics, Inc., 5; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta,
6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6.

Abstract Number: 1750

Safety and Preliminary Efficacy of CD19 CAR-T Cell Treatment in
Rheumatic Disease – Data from the First Part of the Phase I/II CASTLE
Basket Study

Georg Schett1, Fabian Müller2, Melanie Hagen3, Andreas Wirsching3, Daniela Bohr4, Christina Bergmann5, Carlo Tur3,
Simon Völkl6, Michael Aigner7, Sascha Kretschmann7, Silvia Spoerl7, Soraya Kharboutli7, Ingrid Vasova7, Daniel Aletaha8,
Hans Kiener9, Gerlando Natalello10, Franco Locatelli11, Maria Antonietta D´Agostino12, Aline Bozec3, Ricardo
Grieshaber-Bouyer13 and Andreas MAckensen14, 1Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen,
Germany, 2Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg
(FAU) and Uniklinikum Erlangen, Erlangen, Germany, 3Department of Medicine 3 - Rheumatology and Immunology,
Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Bayern, Germany,
4Department of Internal Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander University (FAU) Erlangen-
Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, Deutsches Zentrum für Immuntherapie (DZI),
Friedrich Alexander University Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen,
Germany, 5Department Internal Medicine III, Friedrich-Alexander-University (FAU) Erlangen-Nurnber, Frankfurt,
Germany, 6Department of Medicine 5 - Hematology and Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg
and University Hospital Erlangen, Erlangen, Bayern, Germany, 7Department of Medicine 5 - Hematology and Oncology,
Friedrich-Alexander-Universität Erlangen-Nürnberg and University Hospital Erlangen, Erlangen, Germany, 8Department
of Medicine III, Division of Rheumatology, Medical University of Vienna, Wien, Austria, 9Division of Rheumatology,
Department of Internal Medicine III, Medical University of Vienna, Vienna, Austria, Vienna, Austria, 10Division of
Rheumatology - Catholic University of the Sacred Heart, Fondazione Policlinico Universitario Agostino Gemelli, Rome,
Rome, Italy, 11IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 12Catholic University of Sacred Heart, Rome, Italy,
Rome, Italy, 13Department of Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander-Universität (FAU)
Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Germany, 14Department of Medicine 5 - Hematology and
Oncology, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen, Bayern,
Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic autoimmune diseases are based on an aberrant activation of B cells. Autologous CD19
chimeric antigen receptor (CAR) T cells allow deep depletion of B cells in humans and represent a new possibility to treat
autoimmune disease. Previous observations have suggested that a single infusion of CD19-CAR-T cells is not only well tol-
erated in patients with SLE and other autoimmune diseases but also induces sustained drug-free remission. However,
safety and efficacy of CD19-CAR-T cell therapy in autoimmune disease has to be demonstrated in controlled clinical studies.

Methods: CASTLE (CAR-T cells in systemic B cell-mediated autoimmune disease) is a phase I/II basket study that assesses
the safety (1� endpoint) and preliminary efficacy (2� endpoint) of CD19-CAR-T therapy in progressive, refractory systemic
lupus erythematosus (SLE), idiopathic inflammatory myositis (IIM) and systemic sclerosis (SSc). CASTLE consists of a first
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phase with 8 patients, followed by a second phase with 16 patients, if toxicity is acceptable (< 5 toxicity events such as
cytokine-release syndrome (CRS) > grade 2, immune effector cell-associated neurotoxicity syndrome (ICANS) > grade
2, grade III/IV neutropenia/leukocytopenia >28 days and organ toxicity >2) and efficacy is good (≥ 4 responders). Standard
cyclophosphamide/fludarabine conditioning therapy was followed by a single infusion of an advanced therapy medicinal
product (MB-CART19.1) containing 1x106 CD19-CAR-T cells/kg body weight. Safety was assessed by recording CRS,
ICANS, myelotoxicity and organ toxicity during the first 28 days. Preliminary efficacy was assessed by assessing B cell
depletion, CAR-T cell expansion and clinical responses.

Results: This interim analysis comprises 11 patients (6 SLE, 3 SSc, 2 IIM) from 1st phase and early 2nd phase. Median age
was 38 years (20-81), median disease duration 3 years (0.5-13.5), median follow up time 6 months (1-9). From all patients,
toxicity data, B cell depletion and CAR-T cell expansion data were available, while clinical efficacy data were available from
9/11 patients with sufficiently long follow-up (3 months). No higher-grade CRS (grade 3 or 4) was observed (grade 0: N=4;
grade 1: N=6; grade 2: N=1). No ICANS, no myelotoxicity occurred. CAR-T cells expanded in all patients. Among 9 patients
(6 SLE, 2 SSc, 1 IIM) that had sufficiently long follow-up (≥ 3 months), all 6 SLE patients achieved DORIS remission, the one
IIM patient achieved ACRModerate/Major response and both SSc patients showed no worsening of lung function (SSc) and
improvement in skin scores. Furthermore, all patients could successfully stop glucocorticoids and immunosuppressive
drugs after CAR-T cell infusion. Overall, the predefined endpoints required to fulfill the first phase (N=8 patients) of CASTLE
(< 5 toxicity events; ≥ 4 responders) were met and the 2nd phase of CASTLE started, 3 additional patients were included into
the 2nd phase of CASTLE.

Conclusion: These data underline the safety of CD19-CAR-T therapy in the treatment of autoimmune disease. No higher-
grade CRS or ICANS and no myelotoxicity was observed. Also, the preliminary efficacy data met the expectations in SLE,
IIM and SSc.

References: Mueller F et al. N Engl J Med 2024; 390:687-700

Disclosure: G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6;
F. Müller: AstraZeneca, 2, 5, 6, BeiGene, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Janssen, 2, 6, Kite/Gilead, 1, 5,
6, 12, Travel, Miltenyi, 2, 6, Novartis, 2, 6, Sobi, 2, 6, Takeda, 2, 6; M. Hagen: None; A. Wirsching: None; D. Bohr:
None; C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna Therapeutics, 5; C. Tur: None; S. Völkl: None;
M. Aigner: None; S. Kretschmann: None; S. Spoerl: None; S. Kharboutli: None; I. Vasova: None; D. Aletaha: Abb-
Vie, 2, 5, 6, Galapagos, 2, 5, 6, Gilead, 2, 5, 6, Janssen, 2, 5, 6, Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6;
H. Kiener: None; G. Natalello: None; F. Locatelli: None; M. D´Agostino: None; A. Bozec: None; R. Grieshaber-
Bouyer: Bristol-Myers Squibb(BMS), 6, Kyverna Therapeutics, Inc., 5; A. MAckensen: Bristol-Myers Squibb(BMS),
1, 2, 6, Celgene, 1, 2, 6, Century Therapeutics, 1, Gilead/Kite, 1, 2, 6, Ixaka, 1, Kyverna Therapeutics, Inc., 1, Miltenyi
Biomedicine, 1, 2, 6, Novartis, 1, 2, 6.

Table 1. Interims analysis of safety and efficacy of the CASTLE trial.
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Abstract Number: 1751

Precision Targeting of Autoreactive 9G4 B Cells in Systemic Lupus
Erythematosus Using Engineered Chimeric Antigen Receptor
(CAR)- and Chimeric T Cell Receptor (cTCR)-T Cells

Jin Liu1, Brian Mog1, Yuanxuan Xia1, Elana Shaw1, Alexander Pearlman1, Dylan Ferris1, Kyle J. Kaeo1, Colin Gliech1,
Tolulope Awosika1, Brock Moritz1, Tushar Nichakawade1, Yang Li1, Stephanie Glavaris1, Sarah DiNapoli1, Nikita Marcou1,
Taha Ahmedna1, Victoria Duarte Alvarado1, Denis Wirtz1, Regina Bugrovsky2, Scott A. Jenks2, Iñaki Sanz3, Daniel
Goldman4, Michelle Petri4, Chetan Bettegowda1, Suman Paul1, Kenneth W. Kinzler1, Shibin Zhou1, Felipe Andrade5, Bert
Vogelstein1 and Maximilian F. Konig1, 1The Johns Hopkins University School of Medicine, Baltimore, MD, 2Emory
University School of Medicine, Atlanta, GA, 3Emory University School of Medicine, Atlanta, 4Johns Hopkins University
School of Medicine, Timonium, MD, 5The Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The autoreactive B cell compartment in systemic lupus erythematosus (SLE) is characterized by
expansion of B cells expressing immunoglobulin heavy variable gene 4-34 (IGHV4-34) B cell receptors (BCRs). This innately
autoreactive B-cell population carries the 9G4 idiotope (9G4) and is a major source of disease-relevant autoantibodies in
lupus, cold agglutinin disease (CAD), and other autoimmune diseases. While CD19-CAR-T cells have transformed the treat-
ment of refractory SLE, pan-B cell depleting therapies carry an increased risk of infection. By contrast, precision immuno-
therapies that deplete autoreactive B cells, while sparing other B cells, may treat SLE without causing
immunosuppression. To achieve this, we developed synthetic immune receptor T-cell therapies to selectively eliminate
9G4 B cells in patients with SLE (A).

Methods: Ramos B cells were CRISPR-Cas9-edited to replace their endogenous BCR with monoclonal BCRs from
patients with SLE (“SLE 9G4 Ramos C1-C3”), CAD, or APS. Homology-directed repair template, encoding an anti-9G4
CAR or anti-9G4 cTCR, and Cas12a-gRNA ribonucleoprotein targeting TCR genes were transfected into activated T cells
purified from PBMCs of healthy donors and patients with SLE. CAR/cTCR expression was quantified by flow cytometry,
and edited T cells were isolated by positive selection. The potency and specificity of engineered T cells against Ramos B
cells were quantified by live-cell imaging, flow cytometry, CellTrace Violet dye dilution to measure T-cell proliferation, and
interferon (IFN)-γ ELISA. SLE PBMCs were treated with engineered T cells, and depletion of IgG 9G4 B cells was visualized
by anti-9G4 FluoroSpot. Autoantibody depletion was quantified using custom 9G4 and dsDNA ELISAs.

Results: Anti-9G4 CAR-T cells and anti-9G4 cTCR-T cells, integrating anti-9G4 antibody fragments into a re-engineered
TCR (A), eliminated autoreactive SLE-9G4 Ramos B cells (B-D) and their secreted anti-dsDNA autoantibodies (E-F) with
equal potency (p >0.99), while sparing non-9G4 Ramos B cells. Despite �17-fold lower IFN-γ secretion compared to
CAR-T cells (315 [SD 41] vs 5237 [SD 570] pg/mL for cTCR2 vs CAR, p< 0.0001), anti-9G4 cTCR-T cells achieved equal
cytotoxicity in one-time and repeated B cell stimulation assays (G). Increased cytokine release by CAR-T cells was paralleled
by greater T-cell proliferation following 9G4 B cell exposure (weighted mean of generations 3.24 vs 1.67 for CAR vs cTCR2,
p< 0.0001). Notably, 9G4 B cell-independent proliferation was also observed in CAR-T cells, but not with cTCR-T cells
(37.7% vs 5.1% T cells divided; weighted mean of generations 1.28 vs 0.14, p< 0.0001) (H-I). In co-culture with SLE
PBMCs, donor-matched cTCR-T cells and CAR-T cells depleted primary human 9G4 B cells in a dose-dependent manner.
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Conclusion:We describe precision cellular immunotherapies for the depletion of autoreactive, 9G4 B cells in SLE, CAD, and
other autoimmune diseases. Both anti-9G4 CAR-T cells and anti-9G4 cTCR-T cells completely and efficiently eliminated pri-
mary or cancerous 9G4 B cells. cTCR-T cells, as compared to CAR-T cells, have preferable cytokine release/safety charac-
teristics for the treatment of patients with autoimmune diseases (J).
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T Cell-Engaging Bispecific Antibodies to Target Autoreactive 9G4 Idiotope
B Cells in Systemic Lupus Erythematosus

Jin Liu1, Yuanxuan Xia1, Dylan Ferris1, Elana Shaw1, Brian Mog1, Alexander Pearlman1, Brock Moritz1, Kyle J. Kaeo1, Colin
Gliech1, Tolulope Awosika1, Sarah DiNapoli1, Tushar Nichakawade1, Yang Li1, Jiaxin Ge1, Stephanie Glavaris1, Nikita
Marcou1, Taha Ahmedna1, Regina Bugrovsky2, Scott A. Jenks2, Chetan Bettegowda1, Daniel Goldman3, Michelle Petri3,
Iñaki Sanz4, Kenneth W. Kinzler1, Shibin Zhou1, Bert Vogelstein1, Suman Paul1, Felipe Andrade5 and Maximilian
F. Konig1, 1The Johns Hopkins University School of Medicine, Baltimore, MD, 2Emory University School of Medicine,
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Chimeric antigen receptor (CAR)-T-cell therapies hold promise for systemic lupus erythematosus
(SLE) but are critically limited by scalability and long-term safety (e.g., risk of transformation). Therapies that indiscriminately
deplete all B cells and require cytotoxic conditioning are further limited by toxicity and infection risk. Immunotherapies that
engage T cells to eliminate autoreactive B cells with precision offer an alternative to CAR-T cell therapies. The autoreactive
B cell compartment in active SLE is characterized by the expansion of B cells expressing the 9G4 idiotope (9G4, VH4-34),
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a major source of disease-relevant autoantibodies (e.g., dsDNA, DNAse1L3). We hypothesized that bispecific antibodies
(BsAbs) can redirect T cells to selectively kill 9G4 B cells via their B cell receptors (BCRs). We therefore developed an off-
the-shelf, precision T cell-engaging BsAbs therapy that selectively eliminates 9G4 B cells.

Methods: Anti-9G4 and anti-CD3 single-chain variable fragment (scFv) sequences were synthesized, cloned, and
9G4xCD3 BsAbs expressed in single-chain diabody (scDb) or bispecific T-cell engager (BiTE) formats in ExpiCHO cells.
Ramos B cells were CRISPR-Cas9-edited to replace their endogenous BCR with monoclonal 9G4 and non-9G4 BCRs
cloned from patients with SLE or antiphospholipid syndrome (APS). Binding of BsAbs to Ramos B cells and polyclonal T
cells was determined by flow cytometry. Binding affinities of BsAbs were quantified by surface plasmon resonance (SPR).
The potency and specificity of 9G4xCD3 BsAbs against edited Ramos cells expressing 9G4 or non-9G4 BCRs were inter-
rogated in co-culture, and cytotoxicity was quantified by live-cell imaging, flow cytometry, and cytokine assays. PBMCs from
patients with SLE were treated with 9G4xCD3 BsAbs, and depletion of 9G4 B cells was quantified by IgG anti-9G4 Fluoro-
Spot following differentiation to antibody-secreting cells (ASC). Depletion of lupus-relevant autoantibodies was quantified.

Results: BsAbs were developed to redirect T cells to precisely kill 9G4 B cells (A-B). Binding of BsAbs to human T cells was
dependent on TCR-CD3ε surface expression (C). 9G4xCD3 BsAbs, expressed as scDbs and BiTEs, selectively bound 9G4,
but not non-9G4 Ramos B cells (D). Equilibrium dissociation constants (KD) for 9G4xCD3 BsAbs against SLE-9G4 BCRs
reactive to dsDNA/DNAse1L3 were 0.3-4.6 nM by SPR (E). In co-culture of T cells with SLE-9G4 or non-9G4 Ramos B cells,
9G4xCD3 BsAbs selectively eliminated 9G4 B cells (F). Target cell killing was observed at low BsAb concentrations (EC50

0.08-1.56 ng/mL) but maintained specificity across a wide range of titration (60 ng/mL) (G). In co-culture with SLE PBMCs,
9G4xCD3 BiTE eliminated 9G4 B cells in a dose-dependent manner while maintaining other ASCs (H-I).

Conclusion: We describe an off-the-shelf, precision immunotherapy approach for the selective depletion of autoreactive B
cells in SLE. 9G4xCD3 BsAbs are efficient and specific at eliminating 9G4 B cells—an opportunity to treat SLE without
increasing the risk of infection. Different to CAR-T cells, 9G4xCD3 BsAbs can be produced and administered at scale.
Beyond autoimmune diseases, these BsAbs have utility in the treatment of B cell lymphomas.
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Abstract Number: 1753

A Phase 1, Multicenter, Open-Label Study to Establish the Preliminary
Tolerability, Efficacy, Pharmacokinetics, and Pharmacodynamics of CC-
97540 (BMS-986353), a CD19-directed CAR T Cell Therapy Manufactured
Using a Next-generation Process, for Severe, Refractory Autoimmune
Diseases

Georg Schett1, Emily Littlejohn2, Neil Kramer3, Amit Saxena4, Philip Mease5, Margrit Wiesendanger6, Fabian Müller7,
Ran Reshef8, Paolo Caimi9, Mohamad Cherry10, Jingmei Hsu4, Krish Patel11, Jacques Azzi6, Susana Falcon12, Thomas Ly13,
Ken Ogasawara12, Sharmila Das12, Jerill Thorpe14, Michael Maldonado12, Giuseppina Stifano12, Ashley Koegel12 and Anca
Askanase15, 1Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 2Cleveland Clinic, Cleveland, OH,
3Atlantic Medical Group, Atlantic Health System, Morristown, NJ, 4NYU Grossman School of Medicine, New York, NY,
5SwedishMedical Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 6Icahn
School of Medicine at Mount Sinai, New York, NY, 7Department of Medicine 5 - Hematology and Oncology, Friedrich-
Alexander-Universität Erlangen-Nürnberg (FAU) and Uniklinikum Erlangen, Erlangen, Germany, 8Columbia University
Irving Medical Center, New York, NY, 9Cleveland Clinic Taussig Cancer Institute, Cleveland, OH, 10Atlantic Health System,
Morristown, NJ, 11Center for Blood Disorders and Cellular Therapy, Swedish Cancer Institute, Seattle, WA, 12Bristol
Myers Squibb, Princeton, NJ, 13Bristol Myers Squibb, San Diego, CA, 14Bristol Myers Squibb, Seattle, WA, 15Columbia
University Medical Center, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: CD19 is an appealing therapeutic target due to its ubiquitous expression on B cells and plasma-
blasts, which play a key role in the pathogenesis of autoimmune diseases (ADs) with high unmet need.1,2 CC-97540
(BMS-986353) is an investigational CD19-targeted CAR T cell therapy that expresses the CD19 CAR used in FDA-approved
lisocabtagene maraleucel (liso-cel), but is manufactured using the NEX-TTM process, to shorten manufacturing time,
improve potency, and optimize phenotypic attributes of the CAR T cell product. Here we report preliminary data of CC-
97540 in severe, refractory ADs.

Methods: This ongoing phase 1, multicenter, open-label study assesses safety (primary endpoint), efficacy, pharmacokinet-
ics (PK), and pharmacodynamics (PD) in patients (pts) with severe, refractory ADs (NCT05869955). Before leukapheresis,
pts were tapered off all therapy. After leukapheresis, pts T cells were purified and engineered with the NEX-T manufacturing
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process to express the liso-cel CAR construct. Pts received a single infusion of CC-97540 2–7 days after lymphodepleting
chemotherapy (3 days fludarabine [30 mg/m2], cyclophosphamide [300 mg/m2]). In the dose-escalation phase, pts were
treated with 10 × 106 or 25 × 106 CAR+ T cells.

Results: As of Jun 5, 2024, 9 pts have been enrolled; 4 were treated with CC-97540. All 4 pts with SLE entered the study
with severe renal organ system involvement (BILAG category A) and had disease refractory to multiple prior therapies (range
5-8). Grade 1 cytokine release syndrome was reported in 1 pt, related to CC-97450, and resolved in 1 day without anti-
cytokine therapy or corticosteroids. Grade 3 or 4 transient lymphodepletion-related cytopenia was observed in 3/4 (75%)
pts. No neurotoxicity, SAE, or DLT was reported. Despite discontinuation of lupus therapy, all pts had significant improve-
ment in SLEDAI score, PGA, and HAQ-DI (Fig 1). Most SLEDAI domains resolved to 0 except proteinuria >0.5 g/24 hr in
3 pts, in whom reduction in proteinuria was observed. All pts remain off therapy without evidence of new disease activity.
dsDNA seroconverted and complement normalized for all pts with abnormal values. Transgene PK analysis demonstrated
similar expansion to liso-cel at a 10-fold lower dose (Fig 2A) and PD analysis demonstrated complete B-cell depletion (Fig
2B). After CC-97540 depletion, repopulated B cells were predominantly naive with a marked reduction in plasmablasts.
Despite B cell recovery, one pt had durable clinical response without evidence of new disease activity.

Conclusion: Results from first pts indicate promising preliminary safety and efficacy of CC-97540 at low doses. The data
also show robust CAR T cell expansion and complete B cell depletion. CC-97540, a NEX-T investigational CD19 CAR T cell
product, is a more potent cellular drug product than liso-cel and can be manufactured with a more rapid processing time
and greater capacity. Updated safety, efficacy, and translational data will be presented.

1. Szelinski F, et al. Curr Opin Rheumatol 2022;34(2):125-132.
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Comparing the Molecular Landscape of the CAR-T Cell and Rituximab
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SLE – Treatment I: Cellular Therapy
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Despite the negative clinical trials, B-cell depletion by antibodies has been used off-label to treat
refractory Systemic Lupus Erythematosus (SLE). Emerging evidence shows that CD19 CAR T cell therapy can profoundly
deplete B cells in SLE patients, potentially leading to sustained, drug-free remission.
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Methods: Pseudobulk expression profiles were generated from single-cell RNA sequencing data from peripheral blood
mononuclear cells (PBMCs) of five SLE patients, collected before and after CD19 CAR T cell therapy (1). Whole blood tran-
scriptome samples were obtained from patients with moderate to severe SLE at baseline (n=20), and 6 months (n=9) after
initiation of treatment with rituximab. Response to treatment was defined as attainment of Lupus Low Disease Activity State
(LLDAS) or DORIS remission at 6 months. Differentially expressed genes (DEGs) were identified using the DEseq2. Pathway
enrichment analysis was performed using gene set enrichment analysis (GSEA).

Results: Response to CD19 CAR T cell induced widespread transcriptional changes, with 196 upregulated (P< 0.05) and
669 and downregulated (P< 0.05) genes. CD19 CAR T cell treatment was linked to more pronounced downregulation of
pathways related to complement activation, toll-like receptor and type I interferon signaling compared to the rituximab treat-
ment (Figure 1). Upregulation of the phagocytosis pathway, associated with effective clearance of apoptotic material, was
uniquely observed with CD19 CAR T cell treatment (Figure 1). CD19 CAR T cell treatment resulted in the upregulation of
the IL2 production pathway (Figure 1). Chemokine signaling perturbations, linked to insufficient treatment response
(Figure 2), were exclusively reversed by CD19 CAR T cell therapy (Figure 1).

Figure 1. Bar plot illustrating GSEA results in rituximab responders at 6 months versus baseline, and in patients treated with CAR T cells post- ver-
sus pre-treatment.

Figure 2. Bar plots displaying the results of the GSEA in non-responders (n=25) versus responders (n=16) six months post treatment (cyclophos-
phamide, rituximab, or belimumab) initiation.
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Conclusion: Remission induced by CD19 CAR T cell therapy uniquely features suppression of the type I interferon pathway,
restoration of IL-2 levels, enhanced apoptotic material clearance, and reversal of immune cell trafficking disturbances, distin-
guishing it from rituximab-induced B cell depletion in SLE.

Disclosure: P. Garantziotis: None; I. Parodis: Amgen, 5, 6, AstraZeneca, 1, 2, 6, Aurinia, 1, 5, 6, Bristol-Myers
Squibb(BMS), 2, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Janssen, 2, 6, Novartis, 1, 2, Otsuka Pharma, 1, 2,
5, 6, Roche, 2, 5, 6; G. Bertsias: None; D. Boumpas: None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta,
6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6.
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Single Cell TCR Sequencing Suggests Potential Limitations of
TRBV9-depleting Therapies in Axial Spondyloarthritis
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SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: TRBV9 depletion is a novel strategy for the treatment of HLA-B27+ axial spondyloarthritis (axSpA)
and has achieved clinical remission in at least one patient. Anti-TRBV9 antibodies eliminate pathogenic T cells that utilize
the TRBV9 gene segment to construct their T cell receptor (TCR). As the amino acids encoded by TRBV9 are not involved
in antigen recognition, we hypothesized that alternative TRBVs could be employed to generate a TCR with similar antigen
specificity and pathogenicity.

Methods: HLA-B27+ acute anterior uveitis is associated with axSpA. We therefore examined single cell TCR sequencing of
ocular and blood cells in HLA-B27+ acute anterior uveitis to identify non-TRBV9 TCRs that would have similar antigen-
specificity. We validated our top TCR candidate using an in vitro platform to test shared antigen specificity. Lastly, we sorted
CD8 T cells based on cell surface receptors and antigen specificity to enrich for pathogenic CD8 T cells and determine the
variability of TRBV gene segment usage for antigen recognition.

Results: We found a TRBV5-5+ TCR that was clonally expanded and enriched �100 fold in the eye over the blood during
HLA-B27+ acute anterior uveitis. This TRBV5-5+ TCR shared reactivity with pathogenic TRBV9+ TCRs to the YeiH bacterial
antigen. Single cell TCR sequencing of sorted blood CD8 T cells identified multiple TRBVs (TRBV5-4, TRBV5-5, and
TRBV7-3) incorporated into putative pathogenic TCRs.

Conclusion: Collectively, our data suggest that TRBV9 is dispensable for antigen recognition by pathogenic TCRs in axSpA
and that patients may contain non-TRBV9 TCRs with similar antigen specificity and pathogenic potential. These alternative
TRBVs would not be targeted by anti-TRBV9 antibodies, providing a key limitation to this novel strategy.
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Disclosure: M. Paley: AbbVie/Abbott, 2, Priovant Therapeutics, 2, UCB, 2; X. Yang: None; L. Hassman: Priovant
Therapeutics, 2; G. Paley: AbbVie/Abbott, 2, Priovant Therapeutics, 2, UCB, 2; N. Linskey: None; R. Agnew: None;
P. Arantes de Faria: None; A. Feng: None; S. Li: None; E. Roberson: None; P. Ruzycki: None; E. Esaulova: None;
J. Laurent: None; L. Feigl: None; L. Springer: None; C. Liu: None; K. Garcia: None; W. Yokoyama: None.

Abstract Number: 1756

What Is the Impact of Prior TNF Inhibitor Treatment on the Time to
Achieve Low Disease Activity and the Durability of Low Disease Activity?
Real-world Results Based on 17 858 European Patients with Axial
Spondyloarthritis Initiating a TNF Inhibitor or an IL-17A Inhibitor

Jette Heberg1, Stylianos Georgiadis2, Marion Pons3, Anne Gitte Loft4, Brigitte Michelsen5, Louise Linde3, Daniela
DiGuiseppe6, Simon Horskjær Rasmussen3, Mehrdad Kazemi3, Gary Macfarlane7, Gareth Jones7, Karin Laas8, Sigrid
Vorobjov9, Isabel Castrejon10, Ziga Rotar11, Katja Perdan-Pikmajer11, Ladislav Šenolt12, Jana Baranov�a13, Bente
Glintborg14, Adrian Ciurea15, Miguel Bernardes16, Paula Valente17, Bjorn Gudbjornsson18, Gerdur Gröndal18, Gunnstein
Bakland19, Catalin Codreanu20, Corina Mogosan20, Florenzo Iannone21, Roberto Caporali22, Johan Karlsson Wallman23,
Vappu Rantalaiho24, Ritva Peltomaa25, Karel Pavelka26, Pavel Horak27, Diogo Esperança Almeida28, Sara Dias
Rodrigues29, Lykke Oernbjerg2, Mikkel Ostergaard30 and Merete Hetland31, 1Rigshospitalet Glostrup, København V,
Denmark, 2Rigshospitalet Glostrup, Glostrup, Hovedstaden, Denmark, 3Rigshospitalet Glostrup, Glostrup, Denmark,
4Aarhus University Hospital and Aarhus University, Horsens, Denmark, 5Rigshospitalet Glostrup, Diakonhjemmet
Hospital and Sørlandet Hospital, Copenhagen, Denmark, 6Karolinska Institutet, Stockholm, 7University of Aberdeen,
Aberdeen, United Kingdom, 8East-Tallinn Central Hospital, Tallinn, Estonia, 9National Institute for Health Development,
Tallinn, Estonia, 10Hospital General Universitario Gregorio Marañ�on and Complutense University of Madrid, Madrid,
Spain, 11University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 12Institute of Rheumatology
and Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic, 13Institute of
Biostatistics and Analyses, Ltd., Brno, Czech Republic, 14DANBIO, Rigshospitalet Glostrup and University of Copenhagen,
Virum, Denmark, 15University Hospital Zurich, Zürich, Switzerland, 16São João Hospital Center and FMUP, Lisboa,
Portugal, 17Rheumatology Department, Hospital de São Sebastião, Centro Hospitalar de Entre o Douro e Vouga, Santa
Maria da Feira, Portugal, 18Landspitali University Hospital and University of Iceland, Reykjavik, Iceland, 19Department of
Rheumatology, University Hospital North Norway, Tromsø, Norway, 20University of Medicine and Pharmacy, Bucharest,
Romania, 21Rheumatology Unit- University of Bari "Aldo Moro", IT, Bari, Italy, 22Department of Clinical Sciences and
Community Health, University of Milan, and Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-
CTO, Milan, Italy, 23Lund University, Department of Clinical Sciences Lund, Section of Rheumatology and Skåne
University Hospital, Lund, Sweden, Lund, Skane Lan, Sweden, 24Tampere University Hospital, Tampere University and
Kanta-Häme Central Hospital, Tampere, Finland, 25Helsinki University Hospital and University of Helsinki, Helsinki,
Finland, 26Institute of Rheumatology and Charles University, Praha, Czech Republic, 273rd Department of Internal
Medicine - Nephrology, Rheumatology and Endocrinology, University Hospital Olomouc & Palacky University Olomouc,
Faculty of Medicine and Dentistry, Olomouc, Olomoucky kraj, Czech Republic, 28Hospital de Braga, Braga, Portugal,
29Serviço de Reumatologia, Hospital Egas Moniz, Unidade Local de Saúde Lisboa Ocidental, Lisboa, Portugal,
30Department of Clinical Medicine, University of Copenhagen and Center for Rheumatology, Copenhagen Center for
Arthritis Research, Glostrup, Denmark, 31Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Tumour necrosis factor inhibitors (TNFi) and Interleukin-17Ai inhibitors (IL-17Ai) have shown effec-
tiveness in achieving low disease activity (LDA) in patients with axial spondyloarthritis (axSpA). The impact of prior TNFi treat-
ment on the time it takes to achieve LDA and the duration of achieved LDA in subsequent TNFi or IL-17Ai treatment remains
unknown. Thus, we aimed to assess the time to achieve LDA from the initiation of a TNFi or an IL-17Ai, as well as the duration
of achieved LDA, in patients with axSpA and 0, 1 or 2 prior TNFi treatments.
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Methods: Patients initiating an IL-17Ai or a TNFi between 2017 and 2023 were included from 13 registries in the EuroSpA
Research Collaboration. We excluded patients with LDA at treatment start or prior treatment with targeted synthetic
disease-modifying anti-rheumatic drugs (tsDMARDs) or non-TNFi/non-IL-17Ai biological DMARDs.

LDA was defined as the Axial Spondyloarthritis Disease Activity score (ASDAS) < 2.1. Time to achieve LDA was defined as
the number of weeks from treatment start to the first visit in LDA, and durability as the number of weeks between the first visit
in LDA and the first subsequent visit not in LDA. Patients not achieving LDA during follow-up were censored at the last visit
on treatment.

Missing components of ASDAS were imputed by predictive mean matching, and analyses were performed in separate
cohorts of patients initiating TNFi and IL-17Ai, stratified by prior TNFi treatment (0/1/2). Mean (SD) and Cox regression mod-
els were applied to assess the achievement of LDA and the maintenance of LDA and compare across strata.

Results: We included 15,428 and 2,430 patients initiating TNFi and IL-17Ai, respectively. Baseline characteristics were
largely similar apart from a higher proportion of bio-naïve patients (83% vs. 37%) in the TNFi cohort (Table 1). In both cohorts,
bio-naïve patients more often achieved LDA than TNFi-experienced (Table 2).

Table 1.

Table 2.
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The mean time to achieve LDA across prior TNFi treatment (0/1/2) was 32.7/44.8/51.4 weeks for the TNFi cohort and
39.6/39.2/46.2 weeks for the IL-17Ai cohort (Fig. 1). With bio-naïve as reference, hazard ratios (HRs) for achieving LDA with
1 and 2 prior TNFi were, respectively, 0.79 (95% CI 0.74-0.85) and 0.61 (95% CI 0.54-0.69) in the TNFi cohort, and 0.74
(95% CI 0.63-0.86) and 0.58 (95% CI 0.48-0.69) in the IL-17Ai cohort (Fig. 1). The mean duration of LDA across prior TNFi
treatment (0/1/2) was 58.4/60.0/55.4 weeks for the TNFi cohort and 62.8/37.3/40.9 weeks for the IL-17Ai cohort (Fig. 1).
With bio-naïve as reference, HRs for not maintaining LDA were, respectively, 1.10 (95% CI 0.99-1.22) and 1.10 (95% CI
0.92-1.32) for 1 and 2 prior TNFi in the TNFi cohort, and, respectively, 1.57 (95% CI 1.23-2.00) and 1.78 (95% CI
1.37-2.30) for 1 and 2 prior TNFi in the IL-17Ai cohort (Fig. 1)).

Conclusion: This large European real-world cohort of patients with axSpA demonstrated that the time to achieve LDA
increased with the number of prior TNFi in both TNFi and IL-17Ai treatments. While the duration of LDA was shorter for
TNFi-experienced than bio-naïve patients initiating IL-17Ai, prior TNFi did not affect durability in patients initiating TNFi. More
research is needed to investigate the underlying reasons for these findings.

Disclosure: J. Heberg: Novartis, 5, UCB, 5; S. Georgiadis: Novartis, 5, UCB, 5;M. Pons: Novartis, 5, UCB, 5; A. Loft:
AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; B. Michelsen: Novartis, 5, 6;
L. Linde: Novartis, 5, UCB, 5; D. DiGuiseppe: None; S. Rasmussen: Novartis, 5; M. Kazemi: Novartis, 5, Novo Nor-
disk, 3, UCB, 5; G. Macfarlane: GlaxoSmithKlein(GSK), 5; G. Jones: Amgen, 5; K. Laas: AbbVie/Abbott, 6, Janssen,

6, Novartis, 6; S. Vorobjov: None; I. Castrejon: None; Z. Rotar: None; K. Perdan-Pikmajer: None; L. Šenolt: Abb-
Vie/Abbott, 1, 6, Eli Lilly, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6;

Figure 1.
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J. Baranov�a: None; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5, Sandoz, 5; A. Ciurea:
None; M. Bernardes: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 1, 2, 6, Pfizer,
2; P. Valente: None; B. Gudbjornsson: None; G. Gröndal: None; G. Bakland: Johnsen&Johnsen, 6, UCB, 6;
C. Codreanu: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 2, 6, Ewopharma, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Sandoz, 2, 6; C. Mogosan: None; F. Iannone: AstraZeneca, 2, GSK, 2, Pfizer, 2, UCB, 2;
R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; J. Karlsson Wallman: AbbVie/Abbott,
5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; V. Rantalaiho: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS),
6, Eli Lilly, 1, Novartis, 6, Viatris, 6; R. Peltomaa: None; K. Pavelka: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS),
6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6; P. Horak: None; D. Esperança Almeida: None;
S. Rodrigues: None; L. Oernbjerg: Novartis, 5, UCB, 5; M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck,
2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6; M. Hetland: AbbVie/Abbott, 5, 12, Paid to my insti-
tution, no personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to my institution, no personal fee, Eli Lilly, 5, 12, Paid to
my institution, no personal fee, Medac, 6, 12, Paid to my institution, no personal fee, Merck/MSD, 5, 12, Paid to my
institution, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to my institution, no personal fee, Sandoz, 5, 6, 12, Paid
to my institution, no personal fee, UCB, 6, 12, Paid to my institution, no personal fee.

Abstract Number: 1757

Bimekizumab Treatment Resulted in Improvements inMRI Inflammatory
and Structural Lesions in the Sacroiliac Joints of Patients with Axial
Spondyloarthritis: 52-Week Results and Post Hoc Analyses from Two
Phase 3 Studies

Walter Maksymowych1, Sofia Ramiro2, Denis Poddubnyy3, Xenofon Baraliakos4, Robert Lambert1, Ute Massow5,
Thomas Vaux6, Chetan Prajapati6, Alexander Marten5, Natasha de Peyrecave7 and Mikkel Ostergaard8, 1University of
Alberta, Edmonton, AB, Canada, 2Leiden University Medical Center, Bunde, Netherlands, 3Charite-Universitatsmedizin
Berlin, Berlin, Germany, 4Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 5UCB Pharma,
Monheim am Rhein, Germany, 6UCB Pharma, Slough, United Kingdom, 7UCB Pharma, Brussels, Belgium, 8Department
of Clinical Medicine, University of Copenhagen and Center for Rheumatology, Copenhagen Center for Arthritis
Research, Glostrup, Denmark

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The impact of bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits interleukin
(IL)-17F in addition to IL-17A, on structural lesions in patients (pts) with axial spondyloarthritis (axSpA) has not yet been
shown. Here, we report the impact of BKZ on MRI inflammatory and structural lesions in sacroiliac joints (SIJ) of pts with
non-radiographic and radiographic (nr-/r-)axSpA to Week (Wk) 52 in the phase 3 studies BE MOBILE 1 and 2.

Methods: In BE MOBILE 1 (nr-axSpA; NCT03928704) and 2 (r-axSpA; NCT03928743), pts were randomized to BKZ
160 mg every 4 wks or placebo (PBO); all received BKZ from Wk 16–52. Spondyloarthritis Research Consortium of
Canada (SPARCC) SIJ inflammation score and SPARCC SIJ Structural Scores (SSS: erosion, backfill, fat lesions, ankylosis)
were assessed at baseline, Wk 16, and Wk 52 in MRI sub-studies. MRIs were assessed centrally by 2 independent experts
and adjudicated for disagreements. Inflammatory and structural lesions were assessed by independent groups of central
readers, hence the number of MRIs successfully scored could differ. All readers were blinded to timepoint/clinical data;
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structural lesions were analyzed post hoc. For pts with valid MRI assessments at all 3 timepoints, we report proportion of pts
with a baseline inflammation score ≥2 achieving MRI remission (score of < 2), mean absolute inflammation scores, and
change from baseline in SSS at Wks 16 and 52 (observed case).

Results: Overall, 60% (152/254) and 42% (139/332) of pts with nr- and r-axSpA were enrolled in MRI sub-studies; 76%
(115/152) and 78% (109/139) of pts had valid SPARCC SIJ inflammation assessments at all 3 timepoints, respectively,
and 84% (128/152) and 83% (116/139) of pts had valid SSS assessments at all 3 timepoints.

Among those with valid SPARCC SIJ inflammation assessments at all 3 timepoints and baseline inflammation scores ≥2 (nr-
axSpA: PBO: 32/152 [21%], BKZ: 39/152 [26%]; r-axSpA: PBO: 18/139 [13%], BKZ: 36/139 [26%]), a larger proportion of
BKZ- vs PBO-randomized pts achieved MRI remission at Wk 16 (Table). The proportion of continuous BKZ pts and pts
switching from PBO to BKZ at Wk 16 (PBO-switchers) achieving MRI remission increased from Wk 16 to Wk 52 (Table).

Mean baseline SPARCC SIJ inflammation scores were largely comparable between BKZ- and PBO-randomized pts with nr-
and r-axSpA (Figure 1). Substantial reductions in inflammation at Wk 16 were maintained to Wk 52 for continuous BKZ pts;
PBO-switchers reached similar levels of improvement as continuous BKZ pts at Wk 52 (Figure 1).

Table. Proportion of patients with inflammation of the SIJ at baseline achieving MRI remission (OC)

Figure 1. Mean MRI SPARCC SIJ inflammation scores up to Week 52 (OC)
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Reductions in SSS for erosions and increases in backfill and fat lesions were observed with BKZ vs PBO at Wk 16, with fur-
ther improvements mostly observed in these scores to Wk 52 in continuous BKZ pts; similar changes were observed in
PBO-switchers (Figure 2). No or minimal changes in SSS for ankylosis were observed following treatment with BKZ in pts
with nr- and r-axSpA, respectively, to Wk 52 (Figure 2).

Figure 2. Change from baseline in structural lesions up to Week 52 (OC)
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Conclusion: Across the full disease spectrum of axSpA, BKZ had substantial impact on SIJ MRI inflammation and structural
lesions, indicating potential tissue repair after only 16 wks of treatment. This continued to improve from 16 to 52 wks.

Disclosure: W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE
Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5,
6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB,
2, 6; X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor,
Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis,
2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; R. Lambert: CARE
Arthritis, 2, Image Analysis Group, 2; U. Massow: UCB Pharma, 3; T. Vaux: UCB Pharma, 3, 11; C. Prajapati: UCB
Pharma, 7, Veramed, 3; A. Marten: UCB Pharma, 3; N. de Peyrecave: UCB Pharma, 3; M. Ostergaard: Abbott, 2, 5,
6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6.

Abstract Number: 1758

Minimal Spinal Radiographic Progression in Patients with Radiographic
Axial Spondyloarthritis over 2 Years of Bimekizumab Treatment: Results
from a Phase 3 Open-Label Extension Study

Xenofon Baraliakos1, Sofia Ramiro2, Walter Maksymowych3, Mikkel Ostergaard4, Ute Massow5, Thomas Vaux6, Chetan
Prajapati6, Alexander Marten5, Natasha de Peyrecave7 and Denis Poddubnyy8, 1Rheumazentrum Ruhrgebiet Herne,
Ruhr-University Bochum, Herne, Germany, 2Leiden University Medical Center, Bunde, Netherlands, 3University of
Alberta, Edmonton, AB, Canada, 4Department of Clinical Medicine, University of Copenhagen and Center for
Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark, 5UCB Pharma, Monheim am Rhein,
Germany, 6UCB Pharma, Slough, United Kingdom, 7UCB Pharma, Brussels, Belgium, 8Charite-Universitatsmedizin
Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The effect of bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits interleukin (IL)-
17F in addition to IL-17A, on structural radiographic progression in the spine has not yet been reported in patients (pts) with
radiographic axial spondyloarthritis (r-axSpA). Here, we report the impact of BKZ on 2-year spinal radiographic progression
and new syndesmophyte formation in pts with r-axSpA in the open-label extension (OLE) of the phase 3 BE MOBILE 2 study.

Methods: The BE MOBILE 2 (NCT03928743) study design has been reported previously.1 At Week (Wk) 52, eligible pts
with r-axSpA could enroll in an ongoing OLE (NCT04436640) and continue BKZ. Baseline (BL) and Wk 104 spinal radio-
graphs were assessed using modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS) by 2 central readers; change
scores differing by ≥5 points were adjudicated. All readers were blinded to timepoint. The average score change across
readers was determined for each radiograph; if 3 readers were used, the average of the 2 closest change scores was calcu-
lated. Syndesmophytes were recorded if identified by 2 reviewers at a given anatomical site. New syndesmophytes were
defined as syndesmophytes declared present at Wk 104 but not at BL at the same site.
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For pts with mSASSS available at BL and Wk 104, we report mean and cumulative probability of change from baseline (CfB)
in mSASSS at Wk 104, and the proportion of non-progressors, using definitions mSASSS CfB ≤0.5 and mSASSS CfB <
2. We also report the proportion of pts with new syndesmophytes at Wk 104 in those with/without BL syndesmophytes.
Potential predictive factors for spinal radiographic progression (mSASSS CfB ≥2) at Wk 104 were assessed using logistic
regression models.

Results: Of 332 randomized pts, 286 (86.1%) entered the OLE; 267 (80.4%) completed Wk 104. Of those who completed
Wk 104, 71.2% (190/267) of pts had an mSASSS available at BL andWk 104. Mean (SD) BL mSASSSwas 7.3 (13.8), with a
CfB of 0.3 (1.9) at Wk 104. Themajority of pts (157/190; 82.6%) had no spinal radiographic progression atWk 104 (mSASSS
CfB ≤0; Figure).

The proportion of non-progressors at Wk 104 (mSASSS CfB ≤0.5) was 85.3% (162/190). When defined as mSASSS CfB <
2, 92.1% (175/190) were non-progressors, including 83.1% (69/83) of pts with existing BL structural damage (mSASSS ≥2).

BL syndesmophytes were present in 57/190 pts (30.0%). At Wk 104, only 12/57 pts (21.1%) with BL syndesmophytes and
2/133 pts (1.5%) without BL syndesmophytes had developed new syndesmophytes.

Of the potential predictive factors assessed using the univariable models, presence of BL syndesmophytes, non-White eth-
nicity, and positive HLA-B27 were found to significantly increase likelihood of spinal radiographic progression (mSASSS CfB
≥2) at Wk 104.

Conclusion:Minimal spinal radiographic progression was demonstrated at 2 years of BKZ treatment in pts with r-axSpA. A
high proportion of pts were non-progressors, including in those with BL spinal damage. A minor fraction of pts developed
new syndesmophytes at 2 years of BKZ treatment, including almost one fifth of pts with existing BL syndesmophytes.

References: 1. van der Heijde D. Ann Rheum Dis 2023;82(4):515–26.

Figure. Cumulative probability plot of mSASSS change from baseline at Wk 104 (OC)
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Disclosure: X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid
instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor,
Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor;
S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer,
1, 2, 5, 6, UCB, 1, 2, 5, 6;W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS),
2, 6, CARE Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, UCB Pharma, 2, 5, 6;M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer,
2, 5, 6, Roche, 2, UCB Pharma, 2, 6; U. Massow: UCB Pharma, 3; T. Vaux: UCB Pharma, 3, 11; C. Prajapati: UCB
Pharma, 7, Veramed, 3; A. Marten: UCB Pharma, 3; N. de Peyrecave: UCB Pharma, 3; D. Poddubnyy: AbbVie, 2, 5,
6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, Samsung Bioepis, 2, UCB, 2, 6.

Abstract Number: 1759

Predictors of Radiographic Spinal Progression in Patients with Axial
Spondyloarthritis Receiving IL-17A Inhibitor or TNF Inhibitor Therapy
over 2 Years: A Post Hoc Analysis of a Phase IIIb Study

Denis Poddubnyy1, Juergen Braun2, Pedro M Machado3, Victoria Navarro Comp�an4, Lianne S Gensler5, Kay Geert
Hermann6, Erhard Quebe-Fehling7, Christelle C Pieterse8, Aimee Readie9, Corine Gaillez7 and Xenofon Baraliakos10,
1Charite-Universitatsmedizin Berlin, Berlin, Germany, 2Rheuma Praxis, Ruhr-University Bochum, Berlin, Germany,
3Department of Neuromuscular Diseases and Centre for Rheumatology, University College London, London,
United Kingdom, 4La Paz University Hospital, Hospital La Paz Institute for Health Research (IdiPAZ), Madrid, Spain,
5Department of Medicine/Rheumatology, University of California, San Francisco, San Francisco, CA, 6Charite Medical
School, Berlin, Germany, 7Novartis Pharma AG, Basel, Switzerland, 8Syneos Health, Amsterdam, Netherlands, 9Novartis
Pharmaceuticals Corporation, East Hanover, NJ, 10Rheumazentrum Ruhrgebiet Herne, and Ruhr-University Bochum,
Bochum, Germany

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Previous studies have identified predictors of radiographic spinal progression in patients with axial
spondyloarthritis (axSpA). In this post hoc analysis of the SURPASS study (NCT03259074), we evaluated baseline factors
of radiographic spinal progression in patients with radiographic (r-) axSpA treated with secukinumab (SEC, an IL-17A inhib-
itor) or adalimumab biosimilar (SDZ-ADL, a TNF inhibitor) over 2 years.

Methods: SURPASS, a phase IIIb randomized controlled study included biologic-naïve patients with active r-axSpA at high
risk for radiographic spinal progression (high-sensitivity CRP [hsCRP] ≥5 mg/L and/or ≥1 syndesmophyte(s) on spinal radio-
graphs); randomized (1:1:1) to receive SEC (150 or 300 mg; dose blinded) or SDZ-ADL (40 mg; open label) for 2 years.
Radiographic spinal progression was assessed by the modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS). In
this analysis, all patients with data available for radiographs and MRI of the spine at baseline and Week (W)104 were
included. Univariable and multivariable logistic regression analyses were used to assess baseline factors associated with
the formation of new syndesmophytes (dependent variable). Formation of a new syndesmophyte was defined as a change
in mSASSS < 2 (0 or 1) at baseline to ≥2 (2 or 3) post baseline, at any vertebral corner, as determined by at least 2 of the
3 readers. The mean total spine bone marrow edema (BME) and fat lesion MRI scores in non to slow progressors (change
in mSASSS < 2) vs moderate to fast progressors (change in mSASSS ≥2) was evaluated.
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Results: Demographics and baseline disease characteristics are presented for each treatment group (SEC 150 mg: N=99;
SEC 300 mg: N=95; SDZ-ADL: N=94) and overall, in Table 1. At W104, new syndesmophytes were observed in 18.2%,
15.8%, and 14.9% of the patients receiving SEC 150 mg, SEC 300 mg, and SDZ-ADL, respectively. In both univariable
and multivariable analyses, the presence of syndesmophytes and higher level of inflammatory activity as reflected by ele-
vated CRP, higher Ankylosing Spondylitis Disease Activity Score (ASDAS), and higher spinal MRI BME scores at baseline
were related to the development of new syndesmophytes after 2 years (Table 2). The mean total spine BME score at base-
line was higher in moderate to fast progressors vs non to slow progressors. A decrease in BME from baseline to W16 was
seen in both subgroups, which remained consistent thereafter up to W104, remaining higher in moderate to fast progres-
sors. Mean total spine fat lesion score was higher at baseline in moderate to fast progressors vs non to slow progressors.
An increase from baseline to W16 was seen in both subgroups, which remained consistent thereafter up to W104 with fat
lesion score remaining higher in moderate to fast subgroups (Figure 1).
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Conclusion: Pre-existing syndesmophytes and high inflammatory activity with objective signs of inflammation were the main
drivers of radiographic spinal progression in patients with r-axSpA, irrespective of the treatment with IL-17A or TNF inhibitor
over 2 years. Moderate to fast progressors had higher levels of BME and fat lesion scores not only at baseline but also over
time vs non to slow progressors.

Table 2. Univariable and multivariable logistic regression analyses for the development of new syndesmophytes over 2 years
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Disclosure: D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6; J. Braun: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5,
6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Celltrion, 2, 5, 6, Centocor,
2, 5, 6, Chugai, 2, 5, 6, Eli Lilly, 2, 5, 6, Medac, 2, 5, 6, MSD (Schering-Plough), 2, 5, 6, Mundipharma, 2, 5, Novartis,
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2, 5, 6, Pfizer (Wyeth), 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; P. Machado: AbbVie, 2, 6, 12, Per-
sonal fees, Bristol Myers Squibb (BMS), 2, 6, 12, Personal fees, Celgene, 2, 6, 12, Personal fees, Eli Lilly, 2, 6, 12, Per-
sonal fees, Galapagos, 2, 6, 12, Personal fees, Janssen, 2, 6, 12, Personal fees, MSD, 2, 6, 12, Personal fees, Novartis,
2, 6, 12, Personal fees, Orphazyme, 2, 6, 12, Personal fees, Pfizer, 2, 6, 12, Personal fees, Roche, 2, 6, 12, Personal
fees, UCB, 2, 6, 12, Personal fees; V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Fresenius Kabi, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB,
2, 6; L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5,
Pfizer, 2, 5, UCB, 2, 5; K. Hermann: AbbVie/Abbott, 2, MSD, 6, Novartis, 6, Pfizer, 6; E. Quebe-Fehling: Novartis,
3, 11; C. Pieterse: Syneos Health, 3; A. Readie: Novartis, 3, 11; C. Gaillez: Bristol-Myers Squibb (BMS), 11, Novartis,
3, 11; X. Baraliakos: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Merck, 2, 5,
6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.

Abstract Number: 1760

A Phase 2 Multicenter, Randomized, Double-Blinded, Placebo-Controlled,
Parallel-Group Study to Evaluate the Efficacy and Safety of a Mitogen-
activated Protein Kinase-Activated Protein Kinase 2 (MK2) Inhibitor in
Active Ankylosing Spondylitis

Walter Maksymowych1, Robert Lambert1, Paula Śliwinska-Sta�nczyk2, Piotr Adrian Klimiuk3, Anusha Yeshokumar4,
Elizabeth Cerullo4, Rebecca Kepich4, Chahin Pachai4 and Steven Greenberg4, 1University of Alberta, Edmonton, AB,
Canada, 2CentrumMedyczne ReumaPark, Warsaw, Poland, 3Medical University of Bialystok and Inter Clinic Piotr Adrian
Klimiuk, Department of Rheumatology and Internal Diseases, Białystok, Poland, 4Bristol Myers Squibb, Princeton, NJ

SESSION INFORMATION
Session Date: Sunday, November 17, 2024
Session Title: Abstracts: SpA Including PsA – Treatment I
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: CC-99677 (also known as BMS-986371) is a novel, orally bioavailable, small-molecule covalent
inhibitor of mitogen-activated protein (MAP) kinase-activated protein kinase 2 (MK2). The MK2 enzyme is regulated through
direct phosphorylation by p38 MAP kinase and it enhances stabilization and translation of mRNA of proinflammatory cyto-
kines, such as TNF-α, IL-17 and IL-6. This is accomplished by phosphorylation and inhibition of the mRNA destabilizing
function of tristetraprolin, which leads to cytokine translation. CC-99677 is a potent and selective covalent inhibitor of MK2
in biochemical and cellular assays. We aimed to evaluate the dose-dependent efficacy of oral CC-99677 compared to pla-
cebo in subjects with ankylosing spondylitis (AS) and inadequate response to NSAIDs.

Methods: This was a Phase 2, multicenter, randomized, double-blind, placebo-controlled, parallel-group, efficacy and
safety study to assess response to CC-99677 treatment by measuring signs and symptoms of ankylosing spondylitis,
objective measures of disease activity, quality of life assessments, safety, and tolerability over a 12-week double-blind
period. This study also aimed to assess the efficacy and long-term safety of CC-99677 in a 52-Week Long-term Extension
Period. Patients were randomized 1:1:1 to CC-99677 150 mg PO QD, CC-99677 60 mg PO QD, or matching placebo,
stratified by screening hsCRP concentration (≤ or >5.0mg/L). Main inclusion criteria were a diagnosis of AS, fulfilment of
the modified New York criteria for AS, active symptoms (BADSDAI >4 and Total Back Pain (TBP) >4) despite ≥2 NSAID,
and naïve to bioDMARD in the main study. A total of 147 subjects were planned to be randomized, 49 subjects to each treat-
ment group, for 80% power to detect a 25% difference in ASAS20 response at Week 12, the primary endpoint, between
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either active treatment group and placebo. The Hochberg procedure was applied to the analysis to adjust for multiplicity. A
substudy planned recruitment up to 50 patients that were bioDMARD-inadequate responders (IR).

Results: We present results only for the biologic-naïve main study. 147 subjects were enrolled: 49 in CC-99677 60 mg
group, 49 in CC-99677 150 mg group, 49 subjects in placebo. A total of 123 (83.7%) subjects completed treatment in
the double-blind, 12-week placebo-controlled period and 24 (16.3%) subjects discontinued treatment. The main reason

Table 2. Safety Overview to Week 12 (bioDMARD naïve)

Table 1. Patient Demographics and Disease Characteristics (bioDMARD naïve)
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for discontinuation was study termination by Sponsor Steering Committee after interim analysis when approximately 50 sub-
jects in the biologic-naïve main study completed 12 weeks of treatment. Baseline characteristics were typical of an AS trial
population (Table 1). Treatment with CC-99677 was generally safe and well-tolerated (Table 2). For efficacy, ASAS20 and
ASAS 40 at Week 12 was 51.2% and 25.6% in the CC-99677 60 mg group, 56.1% and 34.1% in the 150 mg group, and
48.8% and 22.0% in the placebo group. No significant group differences were noted for key secondary endpoints at week
12 (ASDAS, BASDAI, BASFI, SPARCC MRI SIJ and spine scores) (Table 3).

Conclusion: The study was prematurely terminated for futility. The termination was not related to any observed adverse
events, or perceived safety findings associated with CC-99677.

Disclosure: W. Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE
Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,

6, UCB Pharma, 2, 5, 6; R. Lambert: CARE Arthritis, 2, Image Analysis Group, 2; P. Śliwinska-Sta�nczyk: None;
P. Klimiuk: None; A. Yeshokumar: Bristol-Myers Squibb(BMS), 3; E. Cerullo: Bristol-Myers Squibb(BMS), 3;
R. Kepich: Bristol-Myers Squibb(BMS), 3; C. Pachai: Bristol-Myers Squibb(BMS), 3; S. Greenberg: Bristol-Myers
Squibb(BMS), 3.

Abstract Number: 1761

Juvenile Idiopathic Arthritis Genetic Risk Haplotypes: Relevance to
Children of African Ancestry

Sabrina George1, Hannah C Ainsworth2, Kaiyu Jiang3, Gilad Barshad4, Adam He4, Edward Rice4, Carl D Langerfeld2,
Charles G Danko4 and James N Jarvis3, 1University at Buffalo Jacobs School of Medicine, Buffalo, NY, 2Wake Forest
University, Winston-Salem, NC, 3University of Washington School of Medicine, Seattle, WA, 4Cornell University Baker
School of Veterinary Medicine, Ithaca, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 3. Efficacy Outcomes to Week 12 (bioDMARD naïve)
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Background/Purpose: - Numerous juvenile idiopathic arthritis (JIA) risk loci have been identified, overwhelmingly from
cohorts of children of European ancestry (EA). The extent to which these regions confer risk in individuals of
non-European ancestry is unknown, although JIA occurs in children of African ancestry as frequently as in those of
European ancestry {Schwartz et al, J Rheum 1997). We posit that the functional mechanism of the true risk-driving variants
should generally span ancestries. Thus, identifying the causal variants on risk haplotypes in EA will facilitate assessment of
risk in non-European populations, minimizing the effects of linkage disequilibrium.

Methods: Using published JIA risk regions from EA cohorts (3,939 children with JIA and 14,412 healthy controls), we
selected regions containing single nucleotide polymorphisms (SNPs) that met FDR P< 0.05. In these regions, we identified
those SNP residing in open chromatin in multiple immune cell types (neutrophils, CD4+ T cells) using ATACseq and regula-
tory regions identified using H3K4me1 and H3K27ac marks. We further filtered these SNPs for those located in regions of bi-
directional transcription initiation characteristic of non-coding regulatory regions detected using dREG to analyze global run-
on sequencing (GROseq) data in resting human CD4+ T cells. We examined the allele frequencies of these SNPs in multiple
ancestries using NIH Ldlink/Ldhap.

Results: We identified 846 SNPs meeting FDR P< 0.05 spanning 24 known JIA risk regions and that were situated within
regions of open chromatin in neutrophils or CD4+ T cells. Of these SNPs, 138 SNPs were within regions of bi-directional
transcription initiation characteristic of non-coding regulatory regions. These 138 SNPs are therefore strong causal candi-
dates. We found that 86% of these SNPs could be identified in individuals of African ancestry identified in Ldlink, although
there were differences in allele frequency. In individuals of African ancestry, 18 flipped major/minor allele frequency com-
pared to EA and 49 had increased allele frequency of 0.05 in AA. Thus, although the allele frequencies differed across ances-
tries in some cases, most of our 138 candidate causal SNPs were identified in both EA and AA.

Conclusion: Plausible causal SNPs situated within known JIA risk loci can be identified in individuals of both African and
European ancestry, suggesting that, within these loci, the same genetic mechanisms driving risk are likely to be operating.
Our functional prioritization pipeline of JIA-associated SNPs identified 138 high priority candidate SNPs for investigation across
ancestral groups. Coupled with the knowledge of allele frequencies, analyzing a priori functionally-SNPs greatly increases the
statistical power to detect associations in other ancestries. Current work is focused on exploring these associations in the
UK Biobank data, emphasizing SNPs where allele frequency and sample size provides sufficient statistical power.

Disclosure: S. George: None; H. Ainsworth: None; K. Jiang: None; G. Barshad: None; A. He: None; E. Rice: None;
C. Langerfeld: None; C. Danko: None; J. Jarvis: None.

Abstract Number: 1762

Multi-omic Analysis Defines Heterogeneous and Cell Specific Type I
Interferon Signalling in Juvenile-onset SLE Patients Associated with
Biomarkers of Cardiovascular Risk

Junjie Peng, Thomas McDonnell, Elizabeth Jury, Coziana Ciurtin and George Robinson, University College London,
London, United Kingdom
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Background/Purpose: Juvenile-onset systemic lupus erythematosus (jSLE) is an autoimmune disease characterised by
chronic inflammation, multi-organ damage, and/or death. Despite their young age, jSLE patients have a 100-300-fold
increased cardiovascular disease (CVD) risk, potentially associated with type I interferons (IFNs). We used multi-omics to
explore the heterogeneity, cell specificity, and CVD risk associated with type I IFN signatures in jSLE.

Methods: RNA sequencing was used to assess differentially expressed genes (DEGs) in peripheral blood mononuclear
cells (PBMCs) between jSLE patients with inactive disease (n=29, mean age/disease duration=19/6.5 years) and healthy
controls (HCs, n=8, mean age=18). Data was analysed by weighted gene co-expression network analysis (WGCNA),
pathway enrichment, hierarchical clustering, and receiver operating characteristic (ROC) analysis. Tetherin (established
IFN-regulated protein) expression was quantified by spectral flow cytometry on PBMCs over a 30-parameter immune
landscape (UMAP/FlowSOM). Proteomics (Olink) and Metabolomics (Nightingale) assessed serum proteins (validated
by ELISA) and metabolites associated with CVD. Clinical data was analysed by trajectory analysis (mean 4.9 years/17
encounters).

Results: Independent of disease activity, type I IFN signalling was the most upregulated network module in jSLE patients
compared to HCs (280 DEGs, p< 0.0001) from unbiased WGCNA. Despite this, jSLE patients clustered heterogeneously
into high (H-IFN, 66%, ROC: p< 0.0001/AUC=1.00 vs HCs) and low (L-IFN, 34%, ROC: p=0.53/AUC=0.59 vs HCs) type I
IFN signature groups, validated by established type I IFN gene scores (p< 0.0001).

Transcriptomic type I IFN scores in jSLE patients correlated positively with serum LAMP3 protein levels (Olink, p=0.0018/
r=0.67). Furthermore, LAMP3 levels differentiated between H-IFN and L-IFN jSLE patients with strong accuracy (ROC:
p=0.0069/AUC=0.95); this finding was validated by ELISA (ROC: p=0.027/AUC=0.89), and outperformed the biomarker
accuracy of PBMC tetherin expression, supporting a more translational biomarker of H-IFN.

Importantly, no difference in clinical serology or disease activity trajectory was observed between type I IFN groups (well-
controlled patients). However, transcriptomic type I IFN scores correlated positively with proteomic (galectin-9/ICAM1/
VCAM1) and metabolomic (glycoprotein acetyls/ApoB:ApoA1) biomarkers, all heavily associated with CVD risk mechanisms
(p< 0.01).

Finally, unbiased PBMC clustering identified relatively higher sensitivity to type I IFN (quantified by tetherin expression) in
jSLE-specific sub-populations of B cells, plasmacytoid dendritic cells, CD8+ T cells, and NK cells.

Conclusion: Multi-omics allows us to better understand type I IFNs in jSLE: 1) patients have heterogeneous type I IFN
signatures associated with CVD risk, independent from disease activity; 2) LAMP3 is an accurate serum biomarker that
could stratify H-IFN patients in a clinical setting for tailored anti-IFN treatment to improve disease/CVD outcomes; and
3) specific immune populations may respond more favourably to anti-IFN therapy, providing mechanistic insight into
treatment.

Disclosure: J. Peng: None; T. McDonnell: None; E. Jury: None; C. Ciurtin: None; G. Robinson: None.
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Abstract Number: 1763

Circulating NK and CD8+ Cytotoxic T Cells in Treatment Naïve JDM
Demonstrate Higher Cytotoxic and Interferon Signature as Compared to
Childhood-Onset SLE

Qinmengge Li1, Celine Berthier1, Christine Goudsmit1, Sophia Matossian1, Rachael Wasikowski2, Johann Gudjonsson1,
J. Michelle Kahlenberg1, Lam C. Tsoi2 and Jessica Turnier3, 1University of Michigan, Ann Arbor, MI, 2Michigan, Dept. of
Dermatology, Ann Arbor, MI, 3University of Michigan, Saline, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile dermatomyositis (JDM) and childhood-onset systemic lupus erythematosus (cSLE) are
pediatric autoimmune diseases that can present with overlapping clinical features yet have unique tropism for major organ
involvement. The objective of this study was to characterize differences in immune cell proportions and transcriptional signa-
tures in treatment naïve (TN) JDM vs. cSLE to identify disease-specific mechanisms and treatment targets.

Methods: We isolated fresh peripheral blood mononuclear cells (PBMCs) from TN JDM (n=5), TN cSLE (n=4) and healthy
controls (CTL; n=4). All patients met 2017 EULAR/ACR classification criteria for JDM or 2019 ACR/EULAR classification cri-
teria for SLE, respectively. Single cell RNA sequencing was performed on the 10x Genomics platform. Ambient RNA and
doublets were removed by SoupX and scDblFinder, respectively. We performed batch correction using Harmony, dimen-
sionality reduction using principal component analysis and uniform manifold approximation and projection, and clustering
using shared nearest neighbor. Cell types were annotated via published cell type specific marker genes. We analyzed (1) rel-
ative abundance of each cell type within disease and control by testing pair-wise significance using z-test and (2) differential
transcriptomic signatures per cell type between JDM and cSLE by using likelihood ratio test and reported log fold change
(logFC) and Bonferroni corrected p-values.

Results: 16 distinct annotated cell types were identified from 67,661 cells (Fig 1A). As compared to cSLE, JDM demon-
strated increased relative abundance of naïve B-cells and CD14+ monocytes and decreased relative abundance of CD4+
effector memory and regulatory (EMR) T-cells, plasma cells, CD8+ cytotoxic T-cells and CD16+ monocytes (Fig 1B-D).
Cytotoxic cells in JDM, including NK cells and CD8+ cytotoxic T cells, displayed a higher number of DE genes (DEG) as com-
pared to cSLE (Fig 2A). JDM cytotoxic cells displayed a common increased cytotoxic and IFN signature, with 194 shared
DEG, includingGNLY, IFITM3, FCER1G, GZMB and CD38 in the top 10 DEG (Fig 2B-D). Interestingly, JDM CD8+ cytotoxic
T-cells had increased GZMB expression as compared to increased GZMK in cSLE (Fig 2C). NK cells in JDM were uniquely
enriched for antigen presentation, PD-L1 signaling and fMLP signaling in neutrophils, and CD8+ cytotoxic cells demon-
strated enrichment for death receptor and apoptosis signaling (Fig 2D). Subclustering of cytotoxic cells highlighted an
increase in NK subcluster 4 in JDM (Fig 3A & 3C), which had higher expression of immunoregulatory receptors of cytotox-
icity, including NCR3, KLRC1 and KIR3DL1 (Fig 3B). JDM also had more cells in CD8+ cytotoxic T-cell subcluster 0 (Fig
3D & 3F), which was notable for increased expression of TYROBP, an adaptor protein mediating activation of multiple
immune cell types (Fig 3E).
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Conclusion: We identified differences in immune cell proportions in TN JDM vs. cSLE. We highlight cytotoxic cells in JDM
vs. cSLE as displaying higher IFN, apoptotic and chemotactic signaling. Further investigation between JDM and cSLE-
specific single-cell transcriptomic signatures has the potential to identify more specific treatments and biomarkers for each
disease.

Figure 1. Cell types identified and relative cell type abundance in TN JDM vs. cSLE. A, Uniformmanifold approximation and projection (UMAP) visu-
alization of cell type annotation with highlights of NK cells, CD8+ cytotoxic T cells, CD16+ monocytes and CD14+ monocytes sub-clustering. B,
Cell type proportion bar plot comparing disease and control samples. C, UMAP density plot showing the cell density over UMAP grid comparing
disease and control samples. D, Violin plot comparing cell type proportions between TN JDM and cSLE; P-values are derived from z-test.
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Figure 2. Differential transcriptomic signatures per cell type between JDM and cSLE. A, Bar plot showing the number of up-regulated genes com-
paring JDM and cSLE in each cell type. B, Dot plot of top up-regulated genes of JDM in NK cells. C, Dot plot of top up-regulated genes of JDM and
GZMK in CD8+ cytotoxic T cells. D, Comparison of the NK and CD8+ T-cell genes: the top panel displays the Venn diagram of DEGs numbers in
common between and unique to each NK cells and CD8+ cytotoxic T cells; the bottom panel displays the top 20 ingenuity canonical pathways (p-
value<0.05) from each gene list.
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Figure 3. Cytotoxic immune cell sub-clustering results. A, UMAP visualization of clustered groups in NK cells. B, Dot plot of top up-regulated genes of
JDM in NK cells sub-cluster 4. C, UMAP density plot showing the cell density over UMAP grid comparing disease and control samples for NK cells. D,
UMAP visualization of clustered groups in CD8+ cytotoxic T cells. E, Dot plot of top up-regulated genes of JDM in CD8+ cytotoxic T cells sub-cluster
0. F, UMAP density plot showing the cell density over UMAP grid comparing disease and control samples for CD8+ cytotoxic T cells.
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port, Eli Lilly, 12, support, Janssen, 12, support, Novartis, 12, support; J. Kahlenberg: Amgen, 12, coauthor on publi-
cation, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5;
L. Tsoi: Janssen, 5; J. Turnier: Cabaletta Bio, 1.

Abstract Number: 1764

Reduction in Circulating Neutrophil Extracellular Traps and Restored
Degradation Post-treatment in Pediatric Lupus

Tatiana Borja1, Bharati Matta2, Lydia Thomas3, Jenna Battaglia4, Amanda Huang5, Kim Simpfendorfer6, Hongxiu Wen5,
Joyce Hui-Yuen7, Boris Reizis8, Sohei Makita8 and Betsy Barnes5, 1Northwell- Cohen Children’s Medical Center, Elmhurst,
NY, 2The Feinstein Institutes for Medical Research, Manhasset, NY, 3Northwell Health - Cohen Children’s Medical Center,
Lake Success, NY, 4Feinstein Institutes for Medical Science, Manhasset, 5Feinstein Institutes for Medical Science,
Manhasset, NY, 6Feinstein Institutes for Medical Research, Manhasset, NY, 7Northwell Health, Cohen Children’s Medical
Center, Great Neck, NY, 8New York University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pediatric lupus (pSLE) is a multisystemic, chronic, autoimmune disease in which over 50% of pSLE
patients develop lupus nephritis (pLN). Neutrophil extracellular traps (NETs) are considered a potential source of antigen,
leading to autoantibody production. NETs can activate plasmacytoid dendritic cells to produce high levels of interferon-α,
a known driver of the pathogenesis of lupus. Preliminary data from our lab demonstrated higher levels of circulating NETs
in pSLE patients compared to healthy children. These patients have impaired NET degradation and decreased DNASE1L3
activity, which could be due to blocking anti-DNASE1L3 antibodies. Higher double-stranded DNA antibody levels and

Table 1. Demographics and laboratory values of healthy children (pHC) and pediatric SLE (pSLE) patients pre-treatment and post-treatment.
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SELENA-SLEDAI scores correlated with elevated levels of NETs. To date, the role of NETs in the pathogenesis of pSLE
remains unknown. We hypothesize that elevated levels of NETs seen in treatment-naïve pSLE patients are abrogated by
the induction therapy, and aim to characterize NET degradation post-treatment.

Figure 1. NETs levels in pSLE patients correlating with disease activity. (A) SLEDAI score, (B) anti-double DNA, and (C) Urine Protein Creatinine
Ratio(UPCR) compared pre-treatment (n=18) and post-treatment (n=10), indicating decreased disease activity. (D) ELISA detection of MPO-
CitH3-DNA NETs higher in pSLE pre-treatment compared pHC, but significantly lower in post treatment. (E) Representative images of 3 pHC
and pSLE pre and post (different individuals) plasma smears stained for MPO, CitH3, and DAPI taken on ZEISS Confocal M880 (F) Plasma smear
quantification showing increased NETs levels in pSLE population pretreatment, compared to pHC, with significantly lower levels post-treatment.

Figure 2. Degradation mechanisms in pSLE patients pre-treatment (n=18) and post-treatment (n=10) Correlation analyses of circulating NET levels
from smear assay with (A) SELENA-SLEDAI score and (B) anti-dsDNA antibody levels (C) MPO-CitH3-DNA NETs ELISA with UPCR pre-treatment
and post-treatment. (D) DNASE1L3 concentration in pHC (n=12) and pSLE patients as measured by ELISA. (E) ELISA quantification of NET deg-
radation using pSLE serum to stimulate NET degradation in PMA induced neutrophils followed by Sytox green fluorescence, indicating significant
restoration of degradation post-treatment. (F) DNASE1L3 antibody levels in pSLE patients showing significant decreased antibodies post-
treatment.
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Methods: Plasma was obtained from 18 pSLE treatment-naïve patients and 12 age- and sex-matched healthy children.
Multiplex ELISA was used to detect small quantities of NET remnants using a combination of MPO-CitH3 antibody cocktail,
followed by DNA detection. Immunofluorescence smear assay was used to visualize and quantify NETs. Anti-NET, anti-
DNASE1L3, and DNASE1L3 concentration were determined by ELISA. NET degradation assay was used as an indirect
measure of DNASE activity. Disease activity was measured using SELENA-SLEDAI, double-stranded DNA antibodies, Urine
protein/creatinine ratio (UPCR). Correlation analyses were performed on these variables. Plasma was obtained from 10 of
18 patients’ post-treatment and the same assays used to assess circulating NET levels.

Results: 72% pSLE patients were female. 38% of patients were Asian, 28% were African American and 28% Hispanic. No
known hypomorphic DNASE1L3 RC206 mutations were detected. Mean SELENA-SLEDAI scores were 17.5 ± 7.1 pre-
treatment and 6.9 ± 3.1 post-treatment (Table 1). All patients received corticosteroids and an immunosuppressive medica-
tion as induction therapy, primarily mycophenolate, cyclophosphamide, or rituximab, depending on disease severity.
SELENA-SLEDAI score, double stranded DNA antibody levels, and urine protein/creatine ratios were all decreased post-
treatment, indicating lower disease activity (Figure 1A-C). Pre-treatment pSLE patients with higher circulating NET levels
had lower levels post-treatment (Figure 1D and 1F). Previously impaired NET degradation was restored post-treatment.
(Figure 2E). DNASE1L3 antibody levels, which inhibit DNASE1L3 activity, were decreased post-treatment. (Figure 2F).

Conclusion: pSLE patients have increased levels of circulating NETs, and these levels become decreased post-induction
with broad immunosuppression, associated with decreased disease activity and restored NET degradation. Understanding
mechanisms of NETosis in pSLE may allow for the development of new therapies targeting NET degradation. Studies inves-
tigating the presence of NETs at the end organ using renal biopsy specimens are currently underway.

Disclosure: T. Borja: None; B. Matta: None; L. Thomas: None; J. Battaglia: None; A. Huang: None;
K. Simpfendorfer: None; H. Wen: None; J. Hui-Yuen: None; B. Reizis: Danger Bio, 8; S. Makita: None;
B. Barnes: None.
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CD8+ T Cells and Monocytes from Children with Macrophage Activation
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Susan Canny1, Hannah DeBerg2, Griffin Gessay2, Ailing Lu3, Mary Eckert4, Andrea La Bella5, Hayley Waterman2, Danish
Nadeem2, Susan Shenoi6, Joyce Hui-Yuen7, Daniel Campbell2, Betsy Barnes8 and Jessica Hamerman2, 1University of
Washington, Seattle, WA, 2Benaroya Research Institute, Seattle, WA, 3Northwell Health, Manhasset, NY, 4Seattle
Children’s Hospital, Seattle, WA, 5Cohen Children’s Medical Center, Queens, NY, 6Seattle Children’s Hospital and
Research Center, Mercer Island, WA, WA, 7North Shore LIJ Health System, Great Neck, NY, 8Feinstein Institutes for
Medical Science, Manhasset, NY
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Background/Purpose:Macrophage activation syndrome (MAS), a form of secondary hemophagocytic lymphohistiocytosis
(sHLH), is a potentially fatal complication of rheumatic diseases. MAS is characterized by a dysfunctional hyperinflammatory
response in which there is abnormal activation of lymphocytes and phagocytes, leading to an overproduction of inflamma-
tory cytokines and damage to host tissues. Circulating monocytes are highly responsive to their surrounding environment,
are known to exhibit phenotypic and functional changes during inflammation, and can give rise to macrophages that phago-
cytose immune cells. However, monocytes and macrophages have not been well-studied in MAS. MAS is most commonly
associated with systemic juvenile idiopathic arthritis (sJIA). At least 10% of sJIA patients will experience an overt episode of
MAS with up to 50% exhibiting signs of subclinical inflammation. CD8+ T cells play a critical role during MAS through the
secretion of the cytokine, interferon gamma (IFNg), which drives myeloid cell activation and excessive cytokine secretion.
Expansion of a subpopulation of CD8+ T cells has recently been described in individuals with active sHLH/MAS which are
CD38+ HLA-DR+.

Methods: Subjects with MAS were defined based on the 2016 classification criteria by Ravelli and colleagues as well as the
ratio of ferritin to ESR. We analyzed monocytes from children with MAS (n=8) or age/sex/race-matched healthy children
(n=4) by single cell RNA sequencing (scRNA-Seq). We analyzed lymphocytes from children with MAS (n=6) or healthy chil-
dren (n=2) by scRNA-Seq. To generate TLR gene sets in monocytes, we isolated CD14+ monocytes by positive selection
from 8 healthy controls, incubated them with TLR2, TLR4, TLR7, or TLR8 specific agonists, and analyzed the specific tran-
scriptional signature using RNA sequencing.

Results:We identified a cluster of monocytes with evidence of interferon stimulation defined by high levels of interferon stim-
ulated genes (ISGs). This ISG high cluster of monocytes was expanded in subjects with MAS as compared to healthy con-
trols. We found evidence of both type I and type II interferons contributing to the gene signature in this cluster. We have
generated specific TLR signatures in CD14+ monocytes to test whether specific TLRs contribute to the unique signature
we identified in circulating monocytes during MAS. Lymphocytes from subjects with MAS revealed profound expansion of
a CD8+ T cell subpopulation expressing markers of activation and exhaustion including LAG3, CTLA-4, and PD-1 as well
as CD38 and HLA-DRA and were the primary source of IFNg.

Conclusion: These data provide evidence of a role for type I IFNs as well as TLRs in monocytes during MAS. Further our
data identify expansion of a specific subpopulation of CD8+ T cells during MAS that is the primary source of IFNg. Together,
our data show that CD14+ monocytes and CD8+ T cells have specific transcriptional signatures during MAS that likely con-
tribute to pathophysiology.

Disclosure: S. Canny: None; H. DeBerg: None; G. Gessay: None; A. Lu: None; M. Eckert: None; A. La Bella: None;
H. Waterman: None; D. Nadeem: None; S. Shenoi: cabletta, 2, Cure JM Foundation, 12, COE support at SCH, Pfizer,
2; J. Hui-Yuen: None; D. Campbell: None; B. Barnes: None; J. Hamerman: None.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Type I IFN (IFN-I) signaling is a potent inflammatory pathway fundamental to antiviral immunity. In
humans, loss of IFN-I activity underlies severe viral disease, while excess IFN-I activity leads to autoinflammation. Canoni-
cally, these phenotypes are considered opposing, mutually-exclusive phenomena. Here, we aim to uncover the molecular
underpinnings of a family of three siblings presenting with recurrent respiratory failure in the setting of viral infections, each
of whom were ultimately diagnosed with pulmonary alveolar proteinosis.

Methods:We performed whole exome sequencing and various immunologic analyses on peripheral blood, patient-derived
cells and transduced cell-lines.

Results: Genetic analysis uncovered a novel homozygous variant (R223Q) in STAT2, a mediator of IFN-I signaling that acts
directly in signal transduction and indirectly in negative regulation via interaction with the inhibitor USP18. Despite the
apparent viral-associated disease in vivo, R223Q STAT2 conferred normal transcription-complex activity and viral
control in vitro. However, cells homozygous for the R223Q variant failed to terminate the IFN-I response, owing to impaired
localization of USP18. The ensuing inflammation proved variably lethal: the two older siblings, who encountered more fre-
quent or early infections, died in infancy, while the youngest sibling with less infectious stimuli survived. Informed by these
studies, the youngest sibling was subsequently started on JAK inhibitors with marked clinical improvement.

Conclusion: We demonstrate that STAT2-Associated Type-I Interferonopathy (STATi) can mimic severe viral susceptibility
via overexuberant antiviral responses. In turn, clinical severity in STATi may be regulated by the frequency of immune
stimulation. Paradoxically, pharmacologic immune suppression improves infection-associated disease, while maintaining
sufficient viral control.

Disclosure: C. Gruber: None; A. Lee: None; S. Buta: None; M. Martin Fernandez: None; V. Houdouin: None;
J. Casanova: None; A. Hadchouel: None; J. Bustamante: None; D. Bogunovic: None.
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Endothelial Cell-Driven JAG/NOTCH Signaling in Localized Scleroderma
Patients

Theresa Hutchins1, Anwesha Sanyal1, Deren Esencan1 and Kathryn Torok2, 1University of Pittsburgh, Pittsburgh, PA,
2Division of Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh,
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Background/Purpose: Localized scleroderma is a rare autoimmune disease primarily affecting the skin and underlying tis-
sue. While its exact pathogenesis remains unclear, studies suggest links to systemic sclerosis (SSc) through shared histo-
logical features and immune signatures in peripheral blood and skin. The vascular system, particularly endothelial cells,
plays a crucial role in SSc pathology, but their role in LS has not been well described. This study aims to characterize endo-
thelial cells in LS and explore their communication with immune cells and contribution to LS pathogenesis.

Methods: Skin biopsy specimens from 27 LS patients and 17 healthy controls were subjected to single-cell RNA sequenc-
ing (scRNA-seq). Data were analyzed using the Seurat pipeline. Matrices were processed by CellRanger, converted to Seu-
rat objects for cell annotation, and differential gene expression (DEG) and pathway analyses were performed. Endothelial cell
subsets were annotated based on canonical markers, and their intercellular and intracellular interactions were analyzed
using the NicheNet R package.
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Results: Eight subclusters of endothelial cells were identified in the dataset (LS and healthy skin) using canonical markers
(Figure 1A,B). Most populations had a higher proportion in LS compared with HC (Figure 1C). DEG analysis revealed
prominent expression of JAG1, JAG2, and NOTCH4 in the arterial and capillary endothelial cell subclusters of LS patients
(Figure 2A, B, C). NicheNet analysis predicted significant JAG/NOTCH ligand-receptor interactions within the dataset, sup-
ported by a large ligand-target database (Figure 2D). Gene set enrichment analysis (GSEA) indicated that these genes are
highly involved in the p53 pathway, which promotes JAG/NOTCH signaling. The upregulation of HES1 in LS cells, a target
gene of the JAG/NOTCH pathway, further supports the involvement of endothelial cells in LS pathogenesis (Figure 2E). In
addition, JAG1 Is predicted to interact with keratinocytes and smooth muscle cells with signals sent from endothelial cells
based on our NicheNet analysis.

Conclusion: Endothelial cells in LS exhibit high expression of the JAG/NOTCH signaling pathway, facilitating communica-
tion with other cell types such as smooth muscle cells and keratinocytes. Variants of the NOTCH pathway, previously impli-
cated in pediatric and adult systemic sclerosis, are associated with increased fibrosis and abnormal tissue repair. Similar
pathogenic mechanisms may be at play in LS, highlighting the potential role of JAG/NOTCH signaling in its pathogenesis.

Disclosure: T. Hutchins: None; A. Sanyal: None; D. Esencan: None; K. Torok: None.
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Background/Purpose: Macrophage Activation Syndrome (MAS) is a pathologic condition of immune hyperactivation,
which occurs in 10-30% of cases of Still’s Disease (SD), the spectrum of systemic Juvenile Idiopathic Arthritis (sJIA) and
Adult-onset Still’s Disease, and represents one of its major cause of mortality. Although treatment of sJIA has become highly
effective with targeted biologicals, such as IL-1 or IL-6 blockade, long term follow-up studies show no reduction in the inci-
dence of MAS1. The immunological connections and underlying mechanisms between MAS and SD are still incompletely
understood. Recently, a population of highly proliferative CD38+HLA-DR+CD8+T-cells has been identified to be expanded
and to act as a major source of IFN-γ in MAS patients2. Although these cells have been thoroughly characterized in MAS,
only limited data are available about these cells during the disease course of SD and about the mechanism which leads to
their expansion. The aim of this research was to evaluate this subset of CD8+T-cells longitudinally in patients with sJIA at dif-
ferent stages of disease. In addition, we sought to identify factors which contribute to the increase of this cell population.

Methods: The percentage of CD38+HLA-DR+CD8+T-cells in peripheral blood mononuclear cells (PBMC) in paired samples of
patients with active sJIA (n=7), inactive sJIA (n=6), MAS (n=3) and healthy donors (HD) (n=5), was quantified using flowcytometry.
Then, we cultured PBMC andmagnetic-isolated CD8+T-cells of HDwith different stimulants (IL-1, IL-6, IL-18, IFNα and IL-15, toll-
like-receptor 3,7,9 agonists). The percentage of CD38+HLA-DR+CD8+T-cell induction was evaluated over a duration of 7 days.
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Results: The percentage of CD38+HLA-DR+CD8+T-cells was significantly increased in patients with active SD compared to
HD (p=0.04) and increased, although not significantly, compared to patients in remission (figure 1). Similarly to what was pre-
viously reported, we observed a significant increase of CD38+HLA-DR+CD8+T-cells in patients with MAS compared to HD
(p=0.003). Our in vitro data confirmed a prior observation that stimulation with IFNα and IL-15 induces these activated
CD8+cells after a short-term stimulation of 48 hours2. At day 7 (representing long term stimulation), IL-18 was also able to
induce high percentage of CD38+HLA-DR+CD8+T-cells. The induction of CD38+HLA-DR+CD8+T-cells by INFα and IL-15,
and IL-18 over time was comparable between PBMCs and isolated CD8+cells, suggesting a possible direct role of IL-18
stimulation on CD8+cells.

Conclusion: We observed that CD38+HLA-DR+CD8+T-cells, which have specifically been associated with MAS, are also
increased in SD patients with active disease (although to a lower extent), representing a potential biological connection
between these two disorders. Moreover, 7-day in vitro stimulation with IL-18, known to be elevated in the plasma of sJIA
patients and even higher in MAS patients, significantly increased the percentages of this active CD8+cell population. These
data suggest that high IL-18 levels in sJIA and MASmight contribute in the expansion of this cell population, and therefore, in
the susceptibility for this potentially fatal complication.

1 Erkens, 2024
2Huang, 2023

Disclosure: G. Rogani: None; R. Erkens: None; M. Putmans: None; R. Scholman: None; J. van Loosdregt: None;
S. Vastert: Novartis, 2, Sobi, 2.

Figure 1 - Bar plot showing the percentage of CD38+HLA-DR+ within CD8+T-cells isolated from patients with active sJIA, inactive sJIA, MAS, and
healthy donors (HD)
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Abstract Number: 1769

Top Peripheral Blood Transcriptomic Gene Modules Reveal Functional
Annotation and Correlation with Clinical Traits in Juvenile
Dermatomyositis (JDM) andMyositis-Specific Autoantibody (MSA) Groups

Ujana Zajmi1, Megan Darrell1, Amy Kaneshiro1, Adeline Chin1, Adriana Jesus2, Stephen Brooks1, Raphaela Goldbach-
Mansky2, Lisa Rider3 and Hanna Kim4, 1NIH/NIAMS, Bethesda, MD, 2NIH/NIAD, Bethesda, MD, 3NIEHS, NIH, Garrett Park,
MD, 4National Institute of Arthritis Musculoskeletal and Skin Diseases, National Institutes of Health, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Myositis-specific autoantibody (MSA) subgroups define phenotypes associated with specific clini-
cal traits and outcomes within JDM, a clinically heterogeneous autoimmune disease. The pathogenesis of JDM is not fully
understood. We examined correlation between co-expressed gene modules and clinical traits for JDM and the two top
MSA groups (anti-TIF1 and anti-MDA5 autoantibodies (Ab)) to better understand pathogenic differences.

Methods: Whole blood RNA-seq was performed for 56 prevalent JDM patients meeting ACR-EULAR classification criteria
with further analysis of the anti-TIF1 (n=22) and anti-MDA5 Ab (n=12) subgroups. Modules of co-expressed genes from
weighted gene co-expression network analysis (WGCNA) were correlated with clinical traits. Top-correlating WGCNA-trait
pairs were functionally annotated by BloodGen3 modules (Rinchai, 2021). We generated heatmaps of the highest significant
absolute Pearson correlations between gene module-traits and functional annotations.
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Results: JDM patients were 63% female, 65%white, and averaged 10.0 years old. They had a mean Physician Global Activ-
ity (PGA) by Visual Analog Scale score of 2.9/10, an average prednisone dose of 0.3 mg/kg/day, and an average disease
duration of 26 months (Table 1). Anti-TIF1 Ab patients had significantly higher proportions of female, non-Hispanic white
patients, and longer disease duration versus the rest of JDM patients. Anti-MDA5 Ab patients had a significantly lower pro-
portion of non-Hispanic white patients versus the rest of JDM patients.

In JDM overall patients, overall disease activity (PGA) had high positive correlation with interferon (IFN) (Figure 1). Muscle dis-
ease activity had high positive correlations with mitochondrial (oxidative stress), T-cell (cell types), and neutrophil activation
(immune function) as well as strong negative correlation with cell cycle.

In anti-TIF1 Ab patients, skin disease activity has highest positive correlation with skin disease activity. Overall disease activ-
ity (PGA, Disease Activity Score Total) exhibited strong negative correlation and with cell cycle and platelet (cell type). Func-
tion/Muscle disease activity had high positive correlation with erythroid cell, mitochondrial (oxidative phosphorylation), and
inflammation (immune category).

In anti-MDA5 Ab patients, both muscle and skin disease activity showed the highest positive correlations to IFN, inflamma-
tion, and neutrophil (cell type). Muscle disease activity also strongly correlated positively with neutrophil activation (immune
function) and oxidative stress functions.
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Conclusion:When comparing groups, IFN functions strongly correlated with overall disease activity in JDM overall, skin dis-
ease activity in anti-TIF1 Ab, and both skin and muscle disease activity in anti-MDA5 Ab. Mitochondrial stress functions were
found to correlate with muscle disease activity across all groups, while muscle disease activity correlated with neutrophil
activation function in JDM overall and anti-MDA5 Ab but not anti-TIF1 Ab. These findings suggest that JDM subgroups
may have pathogenic distinctions.

Acknowledgments: Intramural Research Program of the NIH, NIAMS, NIAID, NIEHS, & the CC.

Disclosure: U. Zajmi: None;M. Darrell: None; A. Kaneshiro: None; A. Chin: None; A. Jesus: None; S. Brooks: None;
R. Goldbach-Mansky: IFM Therapeutics, 5; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio,
1, 12, no financial support, Cure JM Foundation, 1, 5, Hope Pharmaceuticals, 5, Horizon Therapeuetics, 1, 12, no finan-
cial support, Pfizer, 1, 12, no financial support; H. Kim: Cabaletta Bio, 1, 12, Co-Investigator, Eli Lilly, 12, Baricitinib
Study CRADA.

Abstract Number: 1770

Assessing S100A4 and Myofibroblast Phenotypes in the Pathogenesis of
Cardiac and Cutaneous Neonatal Lupus

Nalani Sachan1, Christina Firl2, Philip Carlucci3, Nicola Fraser2, Robert Clancy4 and Jill Buyon5, 1NYU Grossman School of
Medicine, New York, NY, 2NYU Langone Health, New York, NY, 3New York University School of Medicine, New York, NY,
4Columbia University Medical Center, New York, NY, 5New York University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Neonatal lupus (NL), driven by fetal exposure to maternal anti-SSA/Ro autoantibodies, typically
results in permanent cardiac manifestations in utero and/or a transient rash postnatally. Considering the contribution of fibro-
sis to the pathogenesis of organ injury and implications with regard to therapeutic approach in NL, this study was initiated to
investigate molecular underpins of fetal cardiac and neonatal dermal fibroblasts in the context of maternal anti-
Ro-propagated injury.

Methods: In an in vitro model of anti-Ro-initiated scarring, 2nd trimester human fetal cardiac fibroblasts or neonatal dermal
fibroblasts were co-cultured with supernatants (sup) from THP-1 macrophages transfected with hY3 (noncoding ssRNA
and TLR 7/8 agonist binding Ro60), TGF-β or IFNα for 24-72 hrs. Relative fibroblast heterogeneity was confirmed through
the expression of S100 Calcium-Binding Protein A4 (S100A4) and/or myofibroblast marker α-SMA. Functional fibroblast
readouts—cell migration and wound closure—were assessed by scratch assay.

Results: Immunofluorescence evaluated 24, 48, and 72 hrs after treatment (DOTAP sup, hY3 sup or IFNα or TGF-β1) estab-
lished a time-course of S100A4 and α-SMA expression in cardiac fibroblasts (Fig 1A) and dermal fibroblasts (Fig 2A). At
24 hrs following the addition of hY3 sup or IFNα, S100A4 expression predominated in both cell types. By 48 hrs, cardiac
and dermal fibroblasts showed increased α-SMA expression, primarily through the emergence of a dual-positive (α-SMA+

S100A4+) subpopulation (Fig 1A). At 72 hrs, three subpopulations (S100A4+, α-SMA+, and dual α-SMA+S100A4+) were
observed in fetal cardiac fibroblasts treated with hY3 sup or IFNα, with the α-SMA+ population being most prominent (Fig
1A). In contrast, the proportion of α-SMA+ myofibroblasts was markedly diminished in the dermal fibroblasts at 72 hrs (Fig
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Figure 1. (A) Human fetal cardiac fibroblasts treated with DOTAP mac sup (1:5 dilution), hY3 mac sup (1:5), IFNα (2000U/mL), or activated TGF-β1
(2 ng/mL) for 24-72 hours (N=3). (B) Human fetal cardiac fibroblasts treated with DOTAP mac sup, hY3 mac sup, IFNα, or TGF-β1 separately
(upper panel) or in combination with NAb to IFNα added at t=0 (lower panel) (N=3). (C) Fetal cardiac fibroblasts treated with niclosamide (N),
S100A4 inhibitor along with IFNα or TGF-β1 (N=2).
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2). Neutralizing antibodies to IFNα inhibited α-SMA and S100A4 expression in cardiac and dermal fibroblasts cultured with
hY3 sup, validating type I IFN as a dominant cytokine (Fig 1B and Fig 2B). Inhibition of S100A4 by niclosamide markedly
attenuated S100A4 expression after IFNα treatment of the cardiac fibroblasts (Fig 1C). Turning to fibroblast function, hY3
sup and/or IFNα resulted in rapid wound closure after 24 hrs as indicated by a smaller gap area in the cardiac fibroblasts
(Fig 3A and C) and in dermal fibroblasts (Fig 3B and D). Niclosamide mitigated the wound area closure after 24 hrs in both
cardiac and dermal fibroblasts cultured with hY3 sup or IFNα (Fig 3).

Conclusion: These results suggest that in NL, the initial macrophage-fibroblast injury mediated by anti-Ro is driven by mac-
rophage secreted type I IFN. Resultant S100A4 expression triggers cardiac fibroblasts to transdifferentiate into myofibro-
blasts which is not sustained in dermal fibroblasts, consistent with the transient clinical phenotype of cutaneous
NL. Pathologic cardiac and dermal fibroblast migration appears dependent largely on S100A4 rather than α-SMA. Niclosa-
mide treatment effectively inhibits fibroblast migratory and profibrotic functions, suggesting a role in the therapeutic
approach to NL which may be applicable to other organ injury.

Figure 2. (A) Human neonatal dermal fibroblasts treated with DOTAP mac sup (1:5 dilution), hY3 mac sup (1:5), IFNα (2000U/mL), or TGF-β1
(2 ng/mL) for 24-72 hours (N=2). (B) Human neonatal dermal fibroblasts treated with DOTAP mac sup, hY3 mac sup, IFNα, or TGF-β1 separately
(upper panel) or in combination with NAb to IFNα added at t=0 (lower panel) (N=3).
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Disclosure: N. Sachan: None; C. Firl: None; P. Carlucci: None; N. Fraser: None; R. Clancy: None; J. Buyon: Artiva
Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuti-
cals, 1, Related Sciences, 1, 2.

Abstract Number: 1771

Characterization of Pathogenic Immune Mechanisms in Oligoarticular
Juvenile Idiopathic Arthritis Applying Single-cell Transcriptomics and
Proteomics

Mireia Lopez Corbeto1, yolanda Guillen2, Irene Bonafonte3, Nuria Palau4, Raül Tortosa4, Estefanía Moreno Ruzafa1,
Antonio Julia5 and Sara Marsal6, 1Vall d’Hebron Barcelona Hospital Campus, Barcelona, Spain, 2Imidomics, Inc,
Barcelona, Spain, 3Berufserfahrung: Helmholtz Munich, Barcelona, Spain, 4Vall d´Hebron Hospital Research Institute,
Rheumatology, Barcelona, Spain, 5Vall d’Hebron Hospital Research Institute, Barcelona, Spain, 6Vall Hebron Hospital
Research Institute, Barcelona, Spain
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Figure 3. (A) Human fetal cardiac fibroblasts and (B) human neonatal dermal fibroblasts were treated with DOTAP mac sup (1:5 dilution), hY3 mac
sup (1:5), TGF-β1 (2 ng/mL), IFNα (2000 U/mL) separately and in combination with niclosamide (150 nM) for 24 hours. (C and D) Scratch was
made at t=0 and wound closure (% area) was assessed at t=24 hours.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is a prevalent rheumatic disease in children, comprising seven sub-
types. The most common, oligoarticular JIA (oJIA), accounts for 30-60% of cases, often presenting with asymmetrical arthri-
tis and a high risk for uveitis (oJIA-U). The specific immune cells causing synovial inflammation and uveitis remain unclear.
While studies on T cells in oJIA have focused on CD4+ T cells, the role of other immune subsets like CD8+ T cells and innate
immune cells is increasingly recognized.

Methods: To identify pathogenic immune cells in oJIA, we performed single-cell RNA sequencing (scRNA-Seq, 10x Geno-
mics) and TCR sequencing on 132,824 peripheral blood (PB) and synovial fluid (SF) mononuclear cells (MCs) from three newly
diagnosed oJIA patients. We also analyzed PBMCs from four oJIA-U patients and four healthy controls (HCs). Analysis of
scRNA-Seq data included differential abundance of cell subtypes, differential gene expression as well as characterization of
the and the clonal architecture of alpha-/beta-paired T-cell receptor strands in SF and PB. Additionally, we characterized the
plasma proteomic profile from newly diagnosed oJIA, oJIA-U, HCs with a panel 235 proteins related with inflammation (Olink).

Results: Intermediate monocytes, regulatory T cells, activated CD8+ T cells, and NKG2C+ effector memory CD8+ T cells
were found in the SF of oJIA patients. These cell populations were also found to be significantly reduced in the PB of oJIA
patients, indicating active recruitment to inflamed synovium (P< 0.05). Significant transcriptional differences in activated
effector memory CD8+ T cells and NKG2C+ effector memory CD8+ T cells from SF and PB of oJIA patients compared to
HCs showed overexpression of key proinflammatory genes like CCL5, GMZA, GZMK and CXCL13 (FDR< 0.05). In
oJIA-U patients, circulating dendritic cells types 1 and 4, and mature NK cells were more prevalent compared to oJIA
patients without uveitis as well as HCs. These cells in PB from oJIA-U patients had up-regulation of type I and III interferon
signaling and MHC class I antigen processing, with CD56+ dim mature NKs overexpressing PRF1, FECR1G, CCL4 (MIP-
1β), and B2M. Plasma protein analysis showed increased levels of innate immune proteins like FGF-23, TRAIL, C2, IL-
18R1, and IL-6 in oJIA patients compared to HCs (P< 0.05). Severe oJIA-U patients had elevated GZH and MMP-1 plas-
matic levels, consistent with innate immune cell involvement.

Conclusion: This study provides the first combined single-cell atlas of oJIA and oJIA-U, providing insights into cellular
dynamics and potential cellular drivers of both pediatric rheumatologic diseases. Investigating these populations may
improve understanding of underlying mechanisms and help to develop more specific therapeutic strategies.

Disclosure: M. Lopez Corbeto: None; y. Guillen: None; I. Bonafonte: None; N. Palau: None; R. Tortosa: None;
E. Moreno Ruzafa: None; A. Julia: None; S. Marsal: None.
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Philadelphia, PA, 5Division of Pediatric Oncology, The Children’s Hospital of Philadelphia, Philadelphia, PA, 6The
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Background/Purpose: Hyperinflammation is a life-threatening systemic inflammatory state most commonly associated
with Hemophagocytic Lymphohistiocytosis (HLH) and Macrophage Activation Syndrome (MAS), but observed in nearly all
inflammatory contexts. Clinical and mechanistic observations have identified many genetic and/or acquired factors that
contribute to hyperinflammation, including profound cytotoxic impairment (e.g. perforin deficiency) and excess IL-18 among
many others, all of which seem to converge on excessive cytotoxic T-lymphocyte (CTL) activation. CTL activation occurs at
its physical interface with antigen-presenting target cells, known as the Immune Synpase (IS). To better understand how dif-
ferent HLH contributors, alone and in combinations, drive HLH, we sought to model these contributors through in vitro quan-
titation of CD8 T-cell IS characteristics

Methods: We performed live-cell microscopy of co-cultures of murine TCR-transgenic T-cells and various peptide-pulsed
target cells in the presence of cell-impermeable viability dye. T-cells were loaded with Fluo-4 to enable detection of calcium
flux. Co-culture supernatants were measured for cytokine accumulation by Cytometric Bead Array.

Results: We detected a gene-dose effect of Prf1 deficiency on IS duration and cytokine accumulation (Fig 1A). We
observed similar results with cytotoxicity-normal T-cells by impairing IS termination using transformed target cells (fibrosar-
coma cells or immortalized bone marrow derived macrophages). By contrast, weaker T-cell Receptor (TCR) signal strength
led to IS prolongation but less cytokine accumulation. The addition of IL-18 to co-cultures decreased IS duration but
increased IFNg accumulation and synergized with Prf1 haploinsufficiency in further driving cytokine accumulation (Fig 1A).
Unexpectedly, exogenous IL-18 in co-cultures acted on T-cells to induce a small proportion of target cells to die by swelling
rather than apoptotic contraction, even in co-cultures using Prf1-/- T-cells (Fig 1B). This IL-18 induced target cell swelling
was inhibitable by RIPK1 (necroptosis) but not Caspase-8 (apoptosis) inhibition, suggesting necroptotic cell death. In vivo,
necrostatin improved HLH/MAS symptoms in Il18tg mice more profoundly than Prf1-/- mice when infected with LCMV
(Fig 1C).

Figure 1
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Conclusion: Together, these results suggest that IS duration, T-cell cytokine production intensity, and mode of target cell
death are interacting features of the IS that may independently contribute to the development of HLH-like immunophysiol-
ogy. This in vivo platform, assessing these three IS characteristics, may be useful for assessing other potential HLH suscep-
tibiliy factors, screening for new ones, and assessing the likelihood of cellular therapies to induce life-threatening
hyperinflammation.

Disclosure: A. Frank-Kamenetskii: None; J. Varghese: None; J. Morrissette: None;H. Klinghoffer: None;C. Diorio:
None; J. Burkhardt: None; S. Canna: Apollo Therapeutics, 2, Bristol-Myers Squibb(BMS), 6, Novartis, 5, PracticePoint
CME, 6, Simcha Therapeutics, 5.
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Background/Purpose: Splice-site variants in X-linked IKBKG cause NEMO-deleted exon5 autoinflammatory syndrome
(NEMO-NDAS); a pseudogene (IKBKGP1) complicates genetic diagnosis. NEMO-NDAS is four times more common in girls
than boys and patients (pts) experience systemic inflammation, panniculitis, non-cirrhotic portal hypertension and spleno-
megaly, that are only partially responsive to TNF and/or Jak inhibition. Childhood mortality is high (�19%). We aimed to char-
acterize the complex genetics in NEMO-NDAS.

Methods: Pts were enrolled in natural history protocol NCT02974595. Specific primers were used for targeted long-range
PCR of IKBKG and IKBKGP1 in pts and family members. Variants were validated by Sanger or amplicon deep sequencing.
Serum cytokines were measured. Flow cytometry (FC) was used to analyze and sort T cell subsets and variant allele fraction
(VAF), exon 5 skipping and X-inactivation were assessed in these cells. RNA-seq of whole blood (WB), sorted cells, liver, and
skin was conducted to validate the genetic model.

Figure2. Serum Cytokines Ranking in Patients with NEMO-NDAS. Left panel: Cytokines depicted are significantly (p<0.05) upregulated in patients
compared to healthy controls (Mann-Whitney test). Cytokines are ranked in order of fold-change to the median of HCs. Gray bars represent
median fold change to the median of HCs, and error bars indicate the IQR. Right panel: Serum IFN levels moderately correlate with Type I IFN sig-
nature. *, p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001.

Figure 1. Location of NEMO-NDAS Causing Variants. Distribution and type of NEMO-NDAS causing splice-site IKBKG mutations are depicted.
Males are shown in blue, and females are shown in red font. Light shade color denotes mosaicism. *Familial cases, F11 is the mother of F12
and F13. **Patient M5 has Klinefelter syndrome (XXY karyotype)
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Results: Twenty-one pts (16 females, 13 sporadic, 3 familial, and 5 males) had 12 different splice-site variants in IKBKG (Fig
1). Of the boys, 1 pt (M5) with Klinefelter syndrome (XXY karyotype) had a polypyrimidine tract mutation that changed the
branch point, 1 had a germline exonic mutation leading to a leaky splice-site and 3 had mosaic canonical splice-site muta-
tions. Of the girls, 11 pts with canonical splice-site mutations and the 3 familial pts (a mother and 2 daughters) with a branch
point mutation were germline, while 2 mosaic pts had a polypyrimidine tract deletion (F7) or insertion (F8). In all girls with
germline de novo mutations tested, the variant was on the paternal X chromosome. Pt F14 inherited a splice-site variant in
IKBKGP1 from her father, which was likely repositioned to IKBKG, highlighting non-allelic homologous recombination
(NAHR) between the gene and pseudogene. Screening of the 1000 Genomes database found 6 subjects with a splice-site
variant in IKBKGP1 exon 5 region. To identify the cellular source of the high serum IFNγ levels observed (Fig 2), a customized
FC panel (n=6) was run and showed significant expansion of activated TCRγδ+ T (γδT) cells that expressed mostly wildtype
IKBKGmessage with exon 5 skipping ranging from 0 to 7.6% in comparison to 15.3 to 74.6% in WB. In mosaic pts, the acti-
vated cells were wildtype. In activated γδT cells from girls with germline mutations, SNP analysis suggested skewed ( >65%)
X-inactivation of the mutant allele suggesting selection pressure favoring wildtype message. Activated γδT cells produced
IFNγ upon PMA stimulation and were increased in inflamed skin and liver tissues.

Conclusion: Our data suggest that NEMO-NDAS-causing variants in canonical splice-sites can be present as germline
mutations with X-inactivation in girls or present as mosaic mutations in males. The pseudogene can harbor splice-site muta-
tions that can undergo NAHR at the IKBKG/IKBKGP1 locus and increase the chance to inherit the mutation from the pater-
nal germline. The expansion of γδT cells and their skewed X-inactivation raise questions on their role in the pathogenesis of
NEMO-NDAS and may provide a therapeutic target for better treatment.

Disclosure: A. Almeida de Jesus: None; K. Friend: None; B. Lin: None; E. Karlins: None; C. McNinch: None;
S. Alehashemi: None; K. Kauffman: None; F. BHUYAN: None; T. Newbolt: None; A. Bohrer: None; A. Rastegar:
None; S. Park: None;D. Kahle: None; J. Mitchell: None; A. Chen: None; S. Torreggiani: None;K. Cetin Gedik: None;
K. Uss: None; A. Khojah: None; E. Wu: Pharming Healthcare, Inc, 1, 6, Sumitoma Pharma America, Inc, 1; C. Scott:
None; T. Leahy: None; E. MacDermott: None; O. Killeen: None; T. Arkachaisri: None; B. Nolan: None; Z. Gucev:
None; K. Cook: None; V. Mammadova: None; G. Nasrullayeva: None; M. Correia Marques: None; A. Bosk: None;
S. Ozen: Novartis, 2, 6, SOBI, 2, 6; S. Canna: Apollo Therapeutics, 2, Bristol-Myers Squibb(BMS), 6, Novartis, 5, Prac-
ticePoint CME, 6, Simcha Therapeutics, 5; M. Tusseau: None; E. Chopin: None; G. Boursier: None; V. Hentgen:
None; I. Elhani: None; M. Sestan: None; M. Jelusic: None; D. Fink: None; D. Kuhns: None; C. Dalgard: None;
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Mansky: None.
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Background/Purpose: Juvenile localised scleroderma (jLS) is a rare rheumatic disease in children characterized by inflam-
mation and fibrosis in the skin [1, 2]. The cause and pathogenesis of jLS remain unclear, and both skin lesions and possible
extracutaneous involvement may result in functional impairment and growth disturbances [2]. The treatment options to cure
jLS are limited [3].

In recent years, omics technologies have been used to identify novel biomarkers in different diseases [4, 5]. Among the dif-
ferent omics technologies, metabolomics and lipidomics provide snapshots of the metabolic network.

In the current study, we aim to identify biomarkers and treatment targets for jLS using metabolomics and lipidomics.

Methods: Children with jLS and age-matched controls were recruited at Bambino Gesù Children’s Hospital, Roma, Italy.
The characteristics of the participants are shown in Figure 1.

Figure 1. Characteristics of the participants and study design. Abbreviations: juvenile localized scleroderma, jLS; prednisone, PDN; tocilizumab,
TCZ; methotrexate, MTX.
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Plasma samples were collected from 12 children with jLS at baseline (before treatment initiation) and at follow-up (mean
duration 17 months after treatment). Nine healthy controls also donated plasma samples at baseline. The samples were sent
to Swedish Metabolomics Center, where liquid chromatography–mass spectrometry (LC-MS) and gas chromatography–
mass spectrometry (GC-MS) were performed (Figure 1). Peak intensities were recorded, and the data analysis was per-
formed using Metaboanalyst 6.0 and Graphpad Prism 10 software. Pathway enrichment bar plots were generated using
SRplot [6]. Mann-Whitney test was used to compare healthy control and baseline patient groups, and Wilcoxon test was
used to compare differences between baseline and treated patients.

Results: In total, 250 metabolites (182 with LC-MS and 68 with GC-MS) and 194 putative lipids (with LC-MS) were anno-
tated (Figure 1A). Children with jLS at baseline had significantly lower peak intensities of lenticin, 3-hydroxybutyrylcarnitine,
1-dodecanoyllysophosphatidylcholine, phosphatidylcholine (PC) 38:6 and 40:9, and phosphatidylserine (PS) 38:1 as well
as significantly higher peak intensities of L-tyrosine, phenylpyruvic acid, 3-(3-Hydroxyphenyl)-3-hydroxypropanoic acid,
and cortisol compared to healthy controls (Figure 2A and B). After treatment, peak intensities of adenosine monophosphate,
hypoxanthine, 3-phosphoglyceric acid, lysophosphatidylcholine (LPC) 18:2, Cholesteryl Octanoate (CE 8:0), and
2-Hydroxylauroylcarnitine (CAR 12:0) were decreased, whereas peak intensities of L-octanoyl carnitine and eleven

Figure 2. Most changed metabolites, lipids, and metabolic pathways between healthy controls and children with jLS at baseline. (A) The volcano
plot shows the metabolites (blue) and lipids (yellow) enriched in the plasma of healthy controls or children with jLS at baseline. (B) Peak intensities
of top changed metabolites or lipids are shown in box graph. Significance was determined by Mann-Whitney test. (C) Pathyway analysis reveals
the most affected metabolic pathways.
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molecular species of triacylglycerols were increased compared to the baseline group (Figure 3A and B). The
top affected pathways were shown in Figure 2C and 3C.

Conclusion: We have described the metabolic profile in the blood of children with jLS for the first time. Children with jLS
showed a distinct metabolic profile compared to healthy children, especially in tyrosine-related pathways. Compared to
baseline levels, the metabolism of several amino acids was altered after treatment, and the energy storage function might
be modified as eleven molecular species of triacylglycerols were found decreased.

Disclosure: Y. Zhang: None; A. Aquilani: None; R. Nicolai: None; F. De Benedetti: None; E. Marasco: None;
C. Maglio: None.

Figure 3. Most changed metabolites, lipids, and metabolic pathways between children with jLS at baseline and follow-up. (A) The volcano plot
shows the metabolites (blue) and lipids (yellow) enriched in the plasma of children with jLS at baseline or follow-up. (B) Peak intensities of top
changed metabolites or lipids are shown in box graph. Significance was determined by Wilcoxon test test. (C) Pathyway analysis reveals the most
affected metabolic pathways.
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Abstract Number: 1775

Childhood-onset Sjögren Disease Has an Altered Peripheral Blood
Immune Landscape Compared to Adult-onset Disease Characterized by
Activated CD4+ T-cells Which Could Drive B-cell Dysregulation

Junjie Peng, Lucia Martin-Gutierrez, George Robinson, Elizabeth Jury and Coziana Ciurtin, University College London,
London, United Kingdom
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Background/Purpose: Childhood-onset Sjögren Disease (cSjD) is a rare, poorly understood autoimmune rheumatic dis-
ease with onset before 18 years. Differences in clinical presentation compared to adults/lack of evidence-based therapies,
warrant research into cSjD pathogenesis. We aimed to characterize the peripheral blood immunological landscape of cSjD.

Methods: A pilot cross-sectional study of the peripheral blood immune phenotype was conducted using conventional flow
cytometry methodology/analysis of children and adolescents with cSjD (N=10; mean age (range)=18 (16-21) years; all
female; mean age (range) at diagnosis=14 (12-17) years; off steroids/biologic treatment naïve) compared to age/sex-
matched healthy controls (cHCs; N=10; mean age (range)=18 (15-25) years; all female). The identified phenotype was fur-
ther explored using 30-feature spectral flow cytometry in a larger cohort of cSjD (mean age (range)=21 (17-30) years; all
female, mean age (range) at diagnosis=15 (7-17) years) and cHCs (mean age (range)=19 (15-27) years; all female) (N=19/
group) using unsupervised dimensionality reduction (UMAP)/clustering (FlowSOM) analysis. Serum cytokines were
assessed by Cytometric Bead Array/Luminex.

Results: CD4+ T-cell and B-cell populations were significantly dysregulated in young people with cSjD compared with
matched cHCs using conventional flow cytometry analysis, characterized by elevated CD4+ effector memory (EM,
p=0.01), terminally differentiated CD4+EMRA (p=0.0002) naïve (p=0.01) and activated (p=0.008) B-cell populations and
reduced CD4+ central memory T-cells (p=< 0.0001) and memory B-cells (p=< 0.02). The wider immune landscape of cSjD
vs CHCs was further explored using unsupervised high-parameter spectral flow cytometry. Multiple T-cell and B-cell clusters
were differentially regulated in cSjD patients compared to cHCs. Notably, two CD45RA- memory T-cells clusters expressed
high levels of PD-1, CXCR3 and ICOS, suggesting an activated T-follicular helper-1 phenotype; while other clusters had ele-
vated PD-1 and/or ICOS. This pro-inflammatory and activated T-cell phenotype was supported by increased production of
IL-6 by CD4+ T-cells (p=0.04) and increased serum IL-6 levels (p=0.02) in young people with cSjD vs cHCs. One B-cell clus-
ter was significantly upregulated in cSjD (p=0.0001), with high levels of CD24 and CD38, suggesting a transitional B-cell
phenotype. This cluster was significantly positively correlated with activated T cell clusters. Finally, cytokines associated with
B-cell activation, IL-10 (p=0.01) and APRIL (p=0.0007), and immune cell trafficking, CCL8 (p=0.03), were also increased in
cSjD, suggesting immune dysregulation and increased chemotactic activity.

Conclusion:While adult-onset SjD is characterized by peripheral CD4+ T-cell lymphopenia, we detected an opposite trend
towards significant expansion of CD4+ T-cell subset frequencies in cSjD. This could have significant therapeutic implica-
tions, suggesting that cSjD may recapitulate the early phase of the corresponding adult disease phenotype, when treat-
ments with T-cell targeted (such as abatacept, low dose IL2) or broader (such as leflunomide or cyclosporine A) effects
could be beneficial.
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Animal Models of Pediatric MOGAD
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1Duke Univerisity, Durham, NC, 2Duke University, Durham, NC
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Background/Purpose:Myelin oligodendrocyte glycoprotein antibody-associated disease (MOGAD) is a devastating demy-
elinating disease that disproportionally affects children. Discovered in 2018, MOGAD is now internationally recognized as
distinct from other autoimmune demyelinating conditions like multiple sclerosis and neuromyelitis optica. The clinical presen-
tation of MOGAD is highly variable, including optic neuritis, transverse myelitis, acute disseminated encephalomyelitis
(ADEM), cerebral cortical encephalitis, and FLAIR-hyperintense lesions in anti-MOG-associated encephalitis with seizures
(FLAMES). The diagnosis of MOGAD requires detecting serum IgG1 to MOG in its conformational form using cell-based
assays. However, the pathologic role of anti-MOG IgG1 is unclear, and there is a critical need for models of pediatric
MOGAD to study immunopathogenesis. Our objective is to establish animal models of pediatric MOGAD. We sought to
recapitulate three core aspects of pediatric MOGAD in our model system: 1) inflammatory demyelination in the CNS, 2)
anti-MOG IgG1 in the serum, and 3) early age of onset.

Methods: We used two animal models using 4-5 week-old mice: The first model is to immunize C57BL/6 (B6) mice with
MOG35-55 peptide along with IV injection of anti-MOG IgG1 (8-18C5), and the second model is to immunize IgHMOG mice,
MOG-specific Ig heavy-chain knock-in mice, with MOG35-55 peptide. We established a flow cytometric cell-based assay
to measure conformation-specific anti-MOG, paralleling the clinical test. We performed immunofluorescent microscopy to
measure demyelination and flow cytometry to measure CNS immune infiltration.

Results: For the first B6 model, a single injection of anti-MOG IgG1 exacerbates EAE score with worse demyelination in the
spinal cord and optic nerves. Because MOG immunization did not enhance anti-MOG IgG1 generation, the phenotype was
attributed to the injection of anti-MOG IgG1. For the second IgHMOG mice model, IgHMOG mice showed an earlier disease
onset and a greater degree of demyelination in the spinal cord, compared to wild-type mice. IgHMOG also has greater retinal
swelling, as analyzed by optical coherence tomography (OCT), recapitulating a human MOGAD clinical finding. At the peak
of EAE score, IgHMOG mice have increased infiltration of CD4+ and CD8+ T lymphocytes and NK cells in the brain and optic
nerves.

Conclusion: Exacerbated EAE scores and optic nerve inflammation in mice with enhanced anti-MOG IgG1 in two animal
models recapitulated core aspects of pediatric MOGAD. Using these models, we will further analyze MOGAD phenotypes.

Disclosure: Y. Jiang: None; E. Lin: None; E. Reyes: None;D. DiPalma: None; S. Khadka: None;H. VanMater: None;
M. Shinohara: Ono Pharmaceuticals, 5.
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Abstract Number: 1777

Broad Proteomic Analysis Reveals Top Differential Protein Modules and
Functional Annotations with Clinical Traits in Juvenile Dermatomyositis
(JDM) and Myositis-Specific Autoantibody (MSA) Groups

Amy Kaneshiro1, Adeline Chin1, Lisa Rider2, Frederick Miller3, Foo Cheung4, Megan Darrell1, Angelique Biancotto4,
Ujana Zajmi1 and Hanna Kim5, 1NIH/NIAMS, Bethesda, MD, 2NIEHS, NIH, Garrett Park, MD, 3NIH, NIEHS, Chapel Hill, NC,
4NIH/NIAID, Bethesda, MD, 5National Institute of Arthritis Musculoskeletal and Skin Diseases, National Institutes of
Health, Bethesda, MD
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Background/Purpose: JDM is a heterogenous systemic autoimmune disease with muscle and skin pathology,
which can be clinically subgrouped by MSAs (ex: anti-TIF1, anti-MDA5 autoantibodies (Ab)). Pathogenesis is poorly
understood. We aimed to better understand proteomic expression and clinical correlations in JDM overall and MSA
group.

Methods: SomaLogic SOMAscan aptamer-based proteomic assay (Boulder, CO) analyzed 1,305 serum proteins in
JDM patients. Clinical traits were compared (MSA vs. rest of JDM) by Mann-Whitney U test. Weighted-gene co-
expression analysis (WGCNA) was used to create protein co-expression modules, which were correlated with clinical
traits. Highly correlated protein module-clinical traits pairs (rho >0.45) were functionally annotated by Gene Ontology
Biological Processes (GOBP) overrepresentation analysis. Significant GOBPs (q< 0.05, 3+ proteins, fold enrichment >
20) for JDM overall (n=39), anti-TIF1 Ab (n=19) and anti-MDA5 Ab (n=10) patients were grouped into functional
categories.

Results: JDM patients were 66% female, 58% Caucasian, mean age of 9.7 years, and mean Physician Global Activity (PGA)
of 4.0/10. Significant differences included Disease Activity Score (DAS) Skin higher in anti-TIF1 Ab, MMT26 (Manual Muscle
Testing-26) higher in anti-MDA5 Ab, more Caucasians in anti-TIF1 Ab, and shorter disease duration in anti-MDA5 Ab vs. rest
of JDM patients.

The top immune-related functional category (highest fold enrichment GOBP), for skin disease activity (DA) were innate
immune response in JDM overall and anti-TIF1 Ab; interferon (IFN) in anti-TIF1, anti-MDA5; epithelial cell activation in JDM
overall; wound healing and cytokine/chemokine in anti-MDA5 Ab patients (Figure 1). Other top functional categories were
hormone/endocrine for JDM overall and blood coagulation for anti-TIF1 Ab patients.

Top immune-related categories for muscle DA were adaptive immune response in all groups; cytokine/chemokine, innate
immune response in anti-TIF1 Ab; cell death and immune response in anti-MDA5 Ab. Other top functional categories were
lipid processing and metabolism for JDM overall patients.

For overall DA, the top immune-related categories were IL-10, lymphocyte activation and mononuclear cell activation in anti-
MDA5 Ab and macrophage activation in anti-TIF1 Ab. Other top categories included signaling response in JDM overall, and
calcium transport, hydrogen peroxide metabolism in anti-TIF1 Ab patients.

IFN had associations with skin DA in anti-MDA5 Ab and both skin DA and function/muscle in anti-TIF1 Ab. In anti-TIF1
Ab patients, IFN had top associations with multiple disease traits (skin DA, extramuscular, muscle DA, damage), not
shown.

Conclusion:We identified distinct protein modules and functions associated with clinical traits by MSA group (anti-TIF1 Ab,
anti-MDA5 Ab) and in JDM overall. For skin DA, anti-MDA5 Ab and anti-TIF1 Ab shared IFN association, while for muscle DA,
all groups shared adaptive immune response association. IFN showed differences in clinical associations by MSA group.
These similarities and differences could have pathogenic and therapeutic implications for JDM patients in specific MSA
groups.

Acknowledgments
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Background/Purpose: Lung disease (LD) is poorly understood complication of Still’s disease with high fatality. HLA-
DRB1*15 is a strong risk factor for the development of this complication, but it is not present in all patients. It has been sug-
gested that interferons may be involved in Still’s-LD, but how they are involved remains unclear. Here, we describe a possi-
ble monogenic case of Still’s caused by a novel variant in IL-1 Receptor Associated Kinase 2 (IRAK2). IRAK2 is a serine/
threonine kinase involved in IL-1 receptor and toll-like receptor signaling, which functions upstream of NF-κB and type I inter-
feron signaling.

Methods: Participants were enrolled in a NIH natural history study of Still’s disease. Trio exome sequencing was per-
formed. Whole blood expression of 28 interferon (IFN) -stimulated genes (ISG) was quantified with custom NanoString
arrays and expressed as a normalized score. Serum cytokine levels were measured by Olink® Target 48 Cytokine
panel. HEK-293T cells were transfected with the patient’s variant (Q127H), as well as with a known loss of function
(LOF, R43Q), and wild type (WT) IRAK2 variants. NF-κB activation was measured in a luciferase assay. THP1 cells
were generated by CRISPR-Cas9 to be homozygous for Q127H IRAK2. CXCL8 was measured by ELISA. Gene set
enrichment analysis (GSEA) using MSigDB Hallmark-50 gene set was performed on WT and Q127H by bulk RNA
sequencing following 24 hour LPS stimulation.

Results: A 10-year-old girl with consanguineous parents was diagnosed with Still’s disease at 8 years of age. Her course
was complicated by severe disease refractory to multiple biologics, recurrent episodes of macrophage activation syndrome
(MAS) and LD with pulmonary hypertension. She did not carry HLA-DRB1*15, but instead carried an HLA-DRB1*11 allele.
Trio sequencing identified a novel, homozygous IRAK2 variant (Q127H). Compared to our cohort of consecutive Still’s dis-
ease patients, the patient displayed persistent elevation of IL-6, CXCL8, and IL-18, as well as a strong ISG signature; her
mother also exhibited a strong ISG signature. Overexpression of Q127H in HEK-293T cells resulted in greater NF-kB at
baseline and after IL1β stimulation (100 ng) for 6 hours. Mutant THP1 cells demonstrated increased secretion of CXCL8 fol-
lowing stimulation with LPS for 24 or 28 hours. GSEA revealed that in response to 24 hour LPS stimulation, the Q127H
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THP1 cells displayed markedly stronger induction of IFN signaling, mTORC1 signaling and cell cycle regulatory gene sets,
relative to WT THP1 cells.

Conclusion: Here, we describe a novel, homozygous mutation in IRAK2 in a patient with severe Still’s disease and LD. This
is the first human inflammatory disease linked to IRAK2. IRAK2 Q127H is a gain of function variant that leads to hyperactiva-
tion of NF-κB and type I interferon pathways, as observed in the patient and recapitulated in several in vitromodels. This rein-
forces the hypothesis that high impact genetic variation is contributing to severe Still’s disease, in this case through
enhanced production of type I interferons. This finding could allow for the development of a mouse model of Still’s disease,
and help to clarify the pathophysiology of Still’s-LD.

Disclosure: M. Correia Marques: None; B. Boyd: None; A. Platukus: None; E. Schmitz: None; H. Nakano: None;
F. Naz: None; A. Cruz: None; S. Dell’Orso: None; Z. deng: None; M. Ombrello: None.

Abstract Number: 1779

Single-Nuclear RNA-Sequencing of Treatment Naïve JDM Muscle
Highlights Dysregulated Vascular Integrity and Angiogenesis in
Endothelial Cells and Decreased Nitric Oxide Synthase Signaling in Type II
Muscle Fibers

Jessica Turnier1, Chioma Madubata2, Christine Goudsmit3, Sean Ferris3, Celine Berthier3, Zilan Zheng4, Sophia
Matossian3, Jeff Dvergsten5, Meredyth Wilkinson6, Lucy R Wedderburn7, Gabrielle Morgan8, Lauren Pachman9, Claudia
Lalancette3, Stephen Parker3, Andrew Heaton10, J. Michelle Kahlenberg3, Gabriela K Fragiadakis2 and Jessica Neely4,
1University of Michigan, Saline, MI, 2University of California, San Francisco, San Francisco, CA, 3University of Michigan,
Ann Arbor, MI, 4UCSF, San Francisco, CA, 5Duke University Hospital, Hillsborough, NC, 6Great Ormond Street Institute of
Child Health, London, United Kingdom, 7UCL GOS Institute of Child Health, London, United Kingdom, 8Ann & Robert
H. Lurie Children’s Hospital of Chicago and Northwestern University Feinberg School of Medicine, Chicago, IL, 9Ann &
Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, 10Cure JM, Leesburg, VA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile dermatomyositis (JDM) is the most common idiopathic inflammatory myopathy in children,
and it frequently follows a chronic disease course. Treatments are limited secondary to poor understanding of disease path-
ogenesis. Therefore, we utilized single-nuclear RNA-sequencing as an unbiased approach to uncover tissue-specific cellular
drivers and dysregulated biological pathways in JDM muscle.

Methods: All JDM patients met 2017 EULAR/ACR classification criteria, and 5/6 were treatment-naïve at time of biopsy.
Single nuclei were isolated from frozen muscle biopsies of n=6 JDM and n=6 controls (CTL). Samples were multiplexed,
and RNA-sequencing was performed using the 10x Genomics Chromium platform. Ambient RNA was removed using
SoupX, and Freemuxlet was used for genetic demultiplexing and doublet removal. Sequencing data was integrated using
Harmony, and dimensional reduction and clustering was performed using the standard Seurat workflow. Published cell type
specific marker genes were used to annotate cell clusters. Differential gene expression analysis was performed using Model-
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based Analysis of Single-cell Transcriptomics and cell type proportions were evaluated between JDM and CTL using Wil-
coxon rank sum test.

Results: 42,581 nuclei were analyzed, which generated 20 unique clusters (Fig 1A) comprising 12 cell types (Fig 1B & 1C),
including multiple myonuclei, endothelial cells (ECs), pericytes, fibroblasts and immune cells. In JDM, increased neuromus-
cular junction myonuclei and a trend toward fewer type 1 myonuclei (Fig 1D) were noted. While type II myonuclei exhibited
predominantly downregulated pathways related to muscle differentiation and function and nitric oxide synthase (NOS) sig-
naling, macrophages, T-cells and ECs displayed increased IFN, cell adhesion and apoptotic signaling. In type II myonuclei,
JDM nuclei were overrepresented in cluster 2 compared to cluster 1 (Fig 2A, 2B & 2C), which was enriched for IFN and
integrin-linked kinase signaling and class I MHC mediated antigen processing and presentation. NOS1, which is a critical
regulator of oxygen delivery, muscle repair and metabolic regulation in type II fibers, was strikingly downregulated in cluster
2 (Fig 2D). IFI44L and ANKRD1, linked to IFN response and EC activation, showed increased expression in cluster 2 (Fig
2D). Given the vasculopathy of JDM, we performed sub-clustering of stromal cells (Fig 3A & 3B) to examine ECs. CTL-
predominant ECs in subcluster 4 expressed higher levels of CD36, FLT1 and DACH1 (Fig 3C & 3D), which are key genes

Figure 1. A, UMAP visualization of clusters identified (Leiden clustering, resolution 0.8). B, UMAP visualization of annotated cell types based on
published canonical markers. C, Dot plot highlighting key marker genes utilized for cell type annotations. D, Boxplots comparing cell type propor-
tion differences using Wilcoxon rank sum test between JDM and CTL. A p-value <0.05 was considered statistically significant.
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in regulation of vascular integrity, angiogenesis and EC migration. JDM-predominant ECs in subcluster 6 expressed a higher
IFN signature (MX1 and JAK2) and increased angiopoietin 2 (ANGPT2) (Fig 3C & 3D), which can lead to disruption of vas-
cular integrity.

Conclusion: Single nuclei muscle transcriptomics in JDM highlight that both resident tissue and immune cell types contrib-
ute to disease pathogenesis. In particular, type II muscle fibers and ECs demonstrate JDM-specific subpopulations with
altered IFN, NOS and angiogenesis signaling. These data generate critical hypotheses to further investigate the vasculopa-
thy, muscle inflammation and fatigue seen clinically in JDM.

Figure 2. A, UMAP visualization of all annotated Leiden clusters (resolution 0.8), including all type II myonuclei clusters. B, UMAP visualization of
nuclei colored by disease status, C, Cell type proportion plots comparing differences between type II myonuclei clusters in JDM and CTL (Note:
only a subset of the data is shown). D, Violin plots demonstrating cluster-specific expression of NOS1, IFI44L and ANKRD1.
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Disclosure: J. Turnier: Cabaletta Bio, 1;C.Madubata: None;C. Goudsmit: None; S. Ferris: None;C. Berthier: None;
Z. Zheng: None; S. Matossian: None; J. Dvergsten: None; M. Wilkinson: None; L. Wedderburn: Pfizer, 5;
G. Morgan: None; L. Pachman: None; C. Lalancette: None; S. Parker: Pfizer, 5; A. Heaton: None; J. Kahlenberg:
Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 2, Janssen, 5; G. Fragiadakis: None; J. Neely: None.

Figure 3. A, UMAP visualization highlighting stromal cell subclustering results, with subclusters 4,5,6,9 representing endothelial cells. B, Dot plot
highlighting the top 5 marker genes in identified endothelial cell subclusters. C, Cell type proportion plots comparing differences between endothe-
lial cell subclusters in JDM and CTL (Note, only a subset of data from the stromal subclusters is shown). D, Violin plots demonstrating subcluster-
specific expression of CD36, FLT1, DACH1, ANGPT2, JAK2, MX1.

3637

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1780

Next Generation Sequencing Analysis Reveals Complex Genetic
Architecture of Childhood-onset Systemic Lupus Erythematosus

Laura Lewandowski1, Linda Hiraki2, Christiaan Scott3, Ana Barrera-Vargas4, Diana G�omez-Martin5, Michael Ombrello6,
Ivona Aksentijevich7, Zuoming deng8, Anthony Musolf9, Subrata Paul10, Dan Hupalo11, Clifton Dalgard11, Sarfaraz
Hasni12, Earl Silverman13 and Mariana Kaplan14, 1NIAMS, NIH, Bethesda, MD, 2The Hospital for Sick Children, Toronto,
ON, Canada, 3Pediatric Rheumatology, Children’s Hospital of Eastern Ontario and University of Ottawa, Ottawa, ON,
Canada, 4Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Ciudad de México, Federal District,
Mexico, 5INCMNSZ, Mexico, Distrito Federal, Mexico, 6National Institute of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), North Bethesda, MD, 7National Human Genome Research
Institute, NIH, Bethesda, MD, 8National Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National
Institutes of Health (NIH), Bethesda, MD, Bethesda, MD, 9Computational and Statistical Genomics Branch, NHGRI, NIH,
Baltimore, MD, 10Collaborative Bioinformatics Resource, NIAID, NIH, Bethesda, MD, 11The American Genome Center,
Department of Anatomy, Physiology & Genetics, Uniformed Services University, Bethesda, MD, 12National Institutes of
Health, Bethesda, MD, 13Silverman, Toronto, ON, Canada, 14NIAMS/NIH, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a potentially life-threatening autoimmune disease.
Childhood-onset SLE (cSLE) patients have younger disease onset and more severe disease than adults, and thus may have
a larger genetic burden. Our current understanding of the genetic architecture of cSLE is limited. Examining the polygenic
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risk score (PRS) allows us to capture both the number of common SLE risk variants and the magnitude of influence of each
genetic variant on SLE predisposition. Prior studies have described rare variants in genes linked to risk for monogenic SLE.
We aimed to assess the burden of common and rare variants in an ancestrally diverse cSLE cohort. We characterized type I
interferon (IFN) gene expression scores along with genomic data.

Methods: All cSLE patients met at least 4 of the 11 American College of Rheumatology classification criteria for SLE
prior to age 18 years. Samples collected from 83 SLE patients and 109 unaffected parents were sequenced via whole
genome sequencing using Illumina HiSeq X Ten, with mean depth coverage of 36x. We assessed 32 non-HLA and
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7 HLA SLE risk single nucleotide polymorphisms (SNPs) tagging independent previously published SLE genetic sus-
ceptibility loci. A weighted PRS was calculated for each subject based on the sum of the product of the natural loga-
rithm of the odds ratio for each association and the number of alleles present in each individual at each risk locus.
Cumulative scores were calculated for each subject. Each SLE patient was assessed for rare, exonic variants in mono-
genic SLE genes. Total RNA was isolated from PAXgene tubes using Qiagen kits and checked for quality standards.
Type I interferon (IFN) regulated genes were measured from RNA via NanoString assay. A type I IFN score (based
on 37 IFN regulated genes) was measured on a subset of patients (n=36), parents (n=18) and healthy controls
(n=8). We calculated the geometric mean of the 37 gene score and compared geomeans between groups using Wil-
coxon rank sum pairwise comparison. We investigated the relationship between cSLE, genomic profile, and type I IFN
signatures in this cohort.

Results: cSLE patients from a diverse cohort are enriched for common SLE risk variants compared to unaffected parents
(Figure 1A-C). We identified rare SLE risk variants in 11% of individuals with cSLE. We observed rare SLE risk variants in
cSLE patients across a range of PRS (Figure 2A). All cSLE patients with rare variants had earlier onset of disease (< 12 years)
than those without (Figure 2B). cSLE patients had an elevated type I IFN score compared to unaffected parents and con-
trols. (Figure 3A). The type I IFN score did not correlate with cSLE wPRS (Figure 3B).

Conclusion: cSLE patients from this diverse cohort are enriched in common cSLE risk variants compared to controls, and
11% carried a rare variant in known monogenic SLE risk genes. The type I IFN score had no correlation with cSLE wPRS,
suggesting scores are not driven by common variant mechanisms. The relationship between rare and common risk variant
burden is more complex than previously hypothesized. Our findings indicate that studying cSLE patients will be important for
understanding genetic contributions to SLE pathogenesis.

Disclosure: L. Lewandowski: None; L. Hiraki: Janssen, 2; C. Scott: None; A. Barrera-Vargas: None; D. G�omez-
Martin: None; M. Ombrello: None; I. Aksentijevich: None; Z. deng: None; A. Musolf: Merck/MSD, 3; S. Paul: None;
D. Hupalo: None; C. Dalgard: None; S. Hasni: None; E. Silverman: None; M. Kaplan: Astra Zeneca, 5.

Abstract Number: 1781

Tear Proteomics as a Classifier of Disease Type and Activity Status in
Pediatric Uveitis

Melissa Lerman1, Devlin Eckardt1, Stefanie Davidson2 and Edward Behrens3, 1Children’s Hospital of Philadelphia,
Philadelphia, PA, 2University of Pennsylvania/CHOP, Philadelphia, PA, 3Children’s Hospital of Philadelphia, West
Chester, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Measurement of proteins from tear fluid represents a non-invasive means to assess the local
biology of ocular autoimmune disease such as uveitis. Pediatric uveitis can result from an array of underlying conditions
or may be idiopathic. In this study, we leveraged a new proteomic technology, Proximity Extension Assay, to investi-
gate the ocular biology of a diverse cohort of pediatric uveitis patients for classifiers of both disease type and uveitis
activity.
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Methods: Tear fluid was collected from 50 eyes of 25 patients with pediatric uveitis (active or inactive). Eligible patients were
identified by record review from a multidisciplinary uveitis clinic. All patients had a history of anterior uveitis; some also had
intermediate or posterior uveitis. Disease activity was based upon pediatric uveitis specialist’s assessment, including: pres-
ence of cells; retinitis or use of corticosteroids (CS). Active uveitis was defined as (1) >0.5+ anterior chamber cell and/or ≥1-
+vitreous cell/haze and/or retinitis or (2) quiet uveitis, along with the use of ≥2 drops/day topical or systemic CS. Tear
proteins were eluted from Schirmer’s strips in a standard volume and analyzed using the Olink Explore® platform for 3072

Figure 1. Principal component analysis (PCA) of tear protein dataset. PCA reveals that approximate 46% of the variance in tear protein samples
can be captured in two principal components PC1 and PC2. Samples in the 2 dimensional PC1 x PC2 space tend to cluster by diagnosis, sug-
gesting that this variance reflects the underlying diagnosis of uveitis in these patients and that protein measurement from tears can classify
diagnosis.

Figure 2. Upregulated tear proteins in patients with a Juvenile Idiopathic Arthritis (JIA) diagnosis. Venn diagram showing the number of proteins
upregulated in the tears from patients with JIA compared to Tubulointerstitial Nephritis with Uveitis (TINU) or Idiopathic uveitis diagnoses. A core
set of 7 proteins is upregulated in JIA tears compared to both of these diagnoses.
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proteins. Only proteins which passed quality control measures were included for analysis. R 4.3.3 was used to perform sta-
tistical analysis and data visualizations.

Results: Tears were obtained from patients with JIA-associated uveitis (JIA-U, n=10), Tubulointerstitial nephritis (TINU, n=4),
and idiopathic-uveitis (IU, n=10). All had history of anterior uveitis, 2 had Anterior-intermediate uveitis, and 4 pan-uveitis (2 IU,
1 TINU). Eyes clustered in a principal component analysis predominantly by underlying disease (Figure 1). 111 differentially
expressed proteins (DEPs) distinguish JIA eyes from TINU and Idiopathic eyes, with 7 unique to JIA as compared to the
other diagnoses (Figure 2). Within JIA, unsupervised hierarchical clustering reveals a set of 44 DEPs that robustly classify dis-
ease activity (Figure 3). Amongst gene ontology pathways significantly enriched in the DEPs of active eyes, bone morpho-
genic protein (BMP) signaling represented the highest fold enrichment.

Conclusion: Differential protein expression in easily accessible tear fluid reflects the biology of both underlying disease type
and activity state in pediatric uveitis. Because BMP is a member of the anti-inflammatory TGF-b signaling family, future anal-
ysis will focus on TGF-b biology as a regulator of inflammatory activity in the eye. Assays of specific protein biomarkers in tear
fluid have the potential to become useful diagnostic and prognostic biomarkers in pediatric uveitis.

Disclosure: M. Lerman: None; D. Eckardt: None; S. Davidson: None; E. Behrens: Ab2Bio, 5, Pharming, 2, Sobi, 2.

Figure 3. Differentially expressed proteins (DEPs) in tears from JIA patients classify patients with active disease. 44 DEPs are able to correctly clas-
sify 7/8 eyes as active using unsupervised hierarchical clustering. Heat map of protein expression and protein names shown below.
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Abstract Number: 1782

DOCK2 Mutations and Hyper-Inflammatory Syndromes

Randy Cron, Mingce Zhang and Prescott Atkinson, University of Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cytokine storm syndromes (CSS) are frequently fatal hyper-inflammatory complications of a variety
of oncologic, rheumatic, and infectious diseases. Many patients with CSS possess heterozygous missense mutations in
genes related to the familial CSS, hemophagocytic lymphohistiocytosis (HLH) (PMID: 37011407). HLH is associated with
defects in cytolytic lymphocyte killing of target cells through the perforin pathway leading to prolonged lymphocyte-target cell
interactions yielding excess pro-inflammatory cytokine production (PMID: 37011407). We previously reported a partial
dominant-negative missense mutation (c.1334A >G) in a potentially novel CSS gene, DOCK2, in a child with recurrent sec-
ondary HLH (sHLH) (PMID: 36836791). We have since identified 1 other child with sHLH and a child with a “PFAPA-like”
recurrent fever syndrome who each had rare missense (amino acid changing) mutations in DOCK2 (Table) but not in other
HLH associated genes, including DOCK8 (PMID: 35336791). Disruption of DOCK2, similar to DOCK8 (PMID: 23380217),
has previously been shown to diminish natural killer (NK) cell lytic function (PMID: 23719299). Thus, we tested the newly
identified DOCK2 mutations for their ability to alter NK cell function.

Methods: Patient-derived DOCK2mutations, or wild-type (WT) sequence controls, were introduced into human NK-92 NK
cells by foamy virus transduction. WT and mutant DOCK2-expressing NK-92 cells were incubated with K562 target cells
and compared for cytolysis, degranulation (CD107a), and intracellular cytokine production by flow cytometry. Two-way
ANOVA analysis was used to calculate p values (α = 0.05) for the NK-92 cell cytotoxicity, degranulation, and cytokine
assays.

Results: Introduction of the 2 newly identified DOCK2 patient-derived missense mutations into NK-92 cells resulted in
diminished NK cell cytolysis (data not shown) and degranulation (Figure 1). Diminished NK cell lytic function was associated
with increased pro-inflammatory cytokine [tumor necrosis factor (TNF) and interferon-gamma (IFNγ)] production by the NK-
92 cells over-expressing the DOCK2missense mutations (Figure 2). TNF and IFNγ expression by the NK-92 was maximized
by phorbol ester and ionomycin (P+I) stimulation and roughly equivalent between WT and DOCK2mutations bypassing the
effect of DOCK2 (Figure 2).

Conclusion: DOCK2 partial dominant-negative missense mutations are present in children with hyper-inflammatory syn-
dromes such as sHLH and a recurrent fever syndrome with features of PFAPA. Like DOCK8, DOCK2 missense mutations
may function as partial dominant-negatives altering NK cell function, resulting in increased pro-inflammatory cytokine pro-
duction. Thus, like DOCK8, DOCK2 partial dominant-negative missense mutations may function as risk alleles for hyper-
inflammatory syndromes, including sHLH.

Table. DOCK2 patient mutations.
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Figure 1. NK cell degranulation of DOCK2 mutations.

Figure 2. NK cell cytokine production of DOCK2 mutations.
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Disclosure: R. Cron: AbbVie/Abbott, 12, Clinical trial adjudication committee, Pfizer, 12, Clinical trial adjudication
committee, Sobi, 1, 5; M. Zhang: None; P. Atkinson: None.

Abstract Number: 1783

Deciphering the Roles of Mitochondrial-Related Genes and Ferroptosis in
Systemic Lupus Erythematosus: Integrated Analysis for Diagnostic
Biomarker Identification and Therapeutic Insights

Yunfeng Dai and Zhihan Chen, Fujian Medical University, Fuzhou City, Fujian, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease with heterogeneous
clinical manifestations. Understanding the molecular mechanisms of SLE is crucial for developing effective therapeutic
strategies.

Methods: This study downloaded microarray datasets GSE72326 and GSE50772 from the Gene Expression Omnibus
(GEO) database. Single-cell RNA sequencing (scRNA-seq) data from GSE135779 was processed to identify cell types
and calculate mitochondrial-related genes (MRGs) and ferroptosis-related genes (FRGs) scores. By employing pseudo-
time analysis, cell-cell communication analysis, and Single-Cell Regulatory Network Inference and
Clustering (SCENIC) analysis, we explored the heterogeneity of cells in SLE. Hub genes were identified using high-
dimensional weighted correlation network analysis (hdWGNCA) and machine learning algorithms, leading to the devel-
opment of a predictive diagnostic model. Additionally, small molecule compounds were screened and docked for
potential therapeutic interactions.

Figure 1. The graphical abstract of the study.
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Results: We identified 19 clusters and successfully annotated five major cell types. Among these, FRGs scored the
highest in Megakaryocytes, while MRGs scored the highest in B cells. Furthermore, we uncovered new cell subtypes
and explored their developmental trajectories, intercellular communication patterns, and transcription factors regulating
these subpopulations. We also identified eight hub genes and constructed a diagnostic model with high predictive
accuracy. Immune infiltration analysis revealed significant correlations between diagnostic biomarkers and various
immune cells. Lastly, molecular docking studies suggested Doxorubicin may exert therapeutic effects by affecting these
biomarkers.

Conclusion: This study has screened out diagnostic biomarkers for SLE and built the diagnostic model. These findings offer
new insights into the pathogenesis of SLE and provide valuable directions for future therapeutic research.

Disclosure: Y. Dai: None; Z. Chen: None.

Abstract Number: 1784

T-bet Expressing B Cells as a Putative Prognostic and Therapeutic
Biomarker for Human SLE

Athanasios Sachinidis1, Maria Trachana2, Anna Taparkou2, George Gavriilidis3, Vasileios Vasileiou3, Sofoklis Keisaris3,
Panayotis Verginis4, Christina Adamichou5, Dimitrios Boumpas6 and Alexandros Garyfallos2, 1School of Medicine,
Aristotle University of Thessaloniki, Greece, Thessaloniki, Greece, 2Ippokrateio General Hospital Thessaloniki,
Thessaloniki, Greece, 3Centre for Research and Technology Hellas, Thessaloniki, Greece, 4Medical School, University of
Crete, Heraklion, Crete, Greece, 5IPPOKRATEION HOSPITAL OF THESSALONIKI, Athens, Greece, 64th Department of
Internal Medicine, "Attikon" University Hospital, Athens, Greece, Athens, Greece

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: T-bet+ B cells, known as age-associated B cells (ABCs) and/or double-negative B cells (DN),
expand in various autoimmune diseases. This study aimed to clarify whether these populations of B cells serve as prognostic
and/or therapeutic biomarkers for SLE in humans.

Methods: Peripheral blood from 22 active SLE patients and 10 healthy donors (HDs) was analyzed. Flow cytometry was used
to enumerate T-bet+ B cells, as well as the subsets of ABCs (CD19+CD21−CD11c+T-bet+) and DN
(CD19+IgD−CD27−CXCR5−T-bet+). All patients met the 2019 EULAR/ACR classification criteria for SLE. In addition to flow
cytometry experiments, data from previously published single-cell RNA sequencing (scRNA-seq) studies, regarding 6 HDs
and 11 active SLE patients, were used for a meta-analysis focusing on T-bet+ B cells, so as to allow characterization of the
genes and pathways associated with the biology of ABCs/DN. Bioinformatics analysis was used to predict the effects of hydro-
xychloroquine, anifrolumab and fasudil (a Rho-associated protein kinase inhibitor) on T-bet+ B cells. In order to validate the
in silico predictions, 24 hour-long primary cell cultures combined with in vitro pharmacological treatments of 1 hour were per-
formed, so as to evaluate the effects of the aforementioned 3 pharmaceutical agents on the percentages of T-bet+ B cells.

Results: T-bet+ B cells, as well as ABCs and DN, were expanded in SLE patients. Interestingly, percentages of T-bet+ B
cells and DN B cells positively correlated with the SLEDAI score of the patients. According to scRNA-seq analysis, T-bet
was highly expressed in 2 specific B cell clusters with pathogenic characteristics for SLE (atypical memory B cells and
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activated naïve B cells). The analysis, furthermore, suggested that all three drugs of interest can target T-bet+ B cells. In line
with these data, cell culture experiments confirmed that all 3 compounds can deplete T-bet+ B cells, while leaving unaf-
fected the total numbers of lymphocytes, T cells and B cells, respectively.

Conclusion: T-bet+ B cells expand in SLE patients and associate with disease activity, thus can probably serve as an addi-
tional disease activity and severity biomarker. Circumstantial data suggest that these cells may promote disease pathogen-
esis and may represent a therapeutic target.

Disclosure: A. Sachinidis: None; M. Trachana: None; A. Taparkou: None; G. Gavriilidis: None; V. Vasileiou: None;
S. Keisaris: None; P. Verginis: None; C. Adamichou: None; D. Boumpas: None; A. Garyfallos: None.

Abstract Number: 1785

Comparative Immuno-Metabolomics Shows Singular Changes in
Systemic Lupus Erythematosus Metabolic Phenotype Induced by T-Cell
Activation

Martin Stradner1, Fernanda Monedeiro2, Elmar Zuegner2, Barbara Prietl3, Monika Oberhuber4, Michael Khalil5,
Christoph Magnes2, Hans-Peter Brezinsek1, Angela Libiseller3 and Thomas Pieber3, 1Div. of Rheumatology and
Immunology, Medical University of Graz, Graz, Austria, 2Joanneum Research, Graz, Austria, 3Div. of Endocrinology,
Medical University of Graz, Graz, Austria, 4CBmed, Graz, Austria, 5Dept. of Neurology, Medical University of Graz, Graz,
Austria

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Metabolic processes have a critical role in regulating immune cell function, therefore being relevant
to understanding the pathogenesis and progression of autoimmune diseases. Here we aim to identify unique metabolic
mechanisms in SLE immune response, compared to rheumatoid arthritis (RA), multiple sclerosis (MS), type 1 diabetes
(T1D) and healthy controls (CTRL).

Methods: PBMCs isolated from CTRL (n=10), patients with SLE (n=10), MS (n=8), RA (n=14), and T1D 8n=11) were either
subject to T-cell-stimulation with anti-CD3/CD28 dynabeads® or vehicle for 24 h. After processing, the cellular metabolome
was analyzed using liquid chromatography-high-resolution mass spectrometry. RNA was isolated from PBMCs; then,
sequencing by synthesis and Hierarchical Indexing for Spliced Alignment of Transcripts 2 were performed. The obtained
data were quality-checked, controlled for extraneous variables, and analyzed to assess changes in metabolite levels and dif-
ferential gene expression. Finally, pathway and gene/metabolite enrichment analyses were performed using over-
representation and overexpression approaches.

Results: In unstimulated PBMCs, SLE versus CTRLs exhibited significantly increased levels of metabolites directly linked to
energy metabolism. Pathway analysis revealed that MS, RA and SLE shared overall changes in cell transport mechanisms,
central carbon metabolism, protein translation and the metabolism of amino acids and co-factors. Adenosine
monophosphate-activated protein kinase (AMPK) signaling pathway showed a greater relevance in SLE compared to other
diseases. Specific pathways associated with carbohydrate metabolism, endocrine system and neutrophil extracellular trap
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were found as significantly altered exclusively in SLE. In T-cell stimulated PBMCs, SLE showed a broader range of affected
pathways, displaying unique disturbances in lysine degradation, carbohydrate metabolism, fatty acid degradation and por-
phyrin metabolism. In addition, when compared to the unstimulated counterparts, SLE T-cell-activated PBMCs exhibited
the most singular pathway activity profile. The pathways uniquely disturbed in SLE stimulation mainly belonged to metabolic
hubs related to cellular functions, and the processing of environmental and genetic information. Moreover, RNA sequencing
revealed the most pronounced gene deregulation in the differential expression analysis for PBMCS from SLE patients com-
pared to other autoimmune diseases.

Conclusion: The conservation of several metabolic alterations across SLE, MS and RA suggests similar underlying mecha-
nisms related to their autoimmune pathophysiology. Compared to MS and RA, AMPK signaling might play a unique function
in the metabolic adaptation of T cells in SLE.

Disclosure: M. Stradner: AstraZeneca, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Galapagos, 6, Janssen, 1, 6,
Novartis, 5, Otsuka, 6, Pfizer, 6, sobi, 6, Takeda, 6; F. Monedeiro: None; E. Zuegner: None; B. Prietl: None;
M. Oberhuber: None; M. Khalil: None; C. Magnes: None; H. Brezinsek: None; A. Libiseller: None; T. Pieber: Astra-
Zeneca, 5, Eli Lilly, 1, Novo Nordisk, 2, 6, Roche, 6, Sanofi, 1, 5.

Abstract Number: 1786

Select Immune Cell Dysregulation Identifies Clinically Quiescent Patients
at Risk of Flare Who Stop Mycophenolate Mofetil While Continuing
Hydroxychloroquine

Christian Wright1, Rufei Lu2, Catriona Wagner3, Carla Guthridge4, Susan Macwana1, Eliza Chakravarty4, Tammy Utset5,
Diane Kamen6, Gabriel Nicolas Contreras Martin7, William McCune8, Cynthia Aranow9, Kenneth Kalunian10, Elena
Massarotti11, Megan Clowse12, Brad Rovin13, S. Sam Lim14, Vikas Majithia15, Richard Looney16, Maria Dall’Era17, Doruk
Erkan18, Amit Saxena19, Nancy Olsen20, Kichul Ko21, Ellen Goldmuntz22, William Barry23, Ashley Pinckney24, ALE06
Clinical Study Team4, Judith James4 and Joel Guthridge4, 1Oklahoma Medical Research Foundation, Oklahoma City,
2University of California San Francisco, San Bruno, CA, 3Oklahoma Medical Research Foundation, Santa Cruz, CA,
4OklahomaMedical Research Foundation, Oklahoma City, OK, 5University of Chicago, Chicago, IL, 6Medical University of
South Carolina, Charleston, SC, 7University of Miami, Key Biscayne, FL, 8U Michigan, Ann Arbor, MI, 9Feinstein Institutes
for Medical Research, New York, NY, 10University of California San Diego, La Jolla, CA, 11Brigham and Women’s Hospital,
Boston, MA, 12Duke University, Chapel Hill, NC, 13The Ohio State University, Columbus, OH, 14Emory University, Atlanta,
GA, 15Mayo Clinic Florida, Jacksonville, FL, 16University of Rochester, Rochester, NY, 17UCSF, Corte Madera, CA, 18Hospital
for Special Surgery, New York, NY, 19NYU School of Medicine, New York, NY, 20Penn State University/Milton S Hershey,
Hershey, PA, 21The University of Chicago, Chicago, IL, 22NIAID/ NIH, Washington, DC, 23Rho, Inc, Durham, NC, 24Rho, St
Louis Park, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Mycophenolate mofetil (MMF) is commonly used to treat major SLE manifestations; however, it is
associated with significant toxicities. Thus, MMF withdrawal is desirable in patients after achieving remission. This study
investigates baseline immune cell populations as potential predictors of flare risk after MMF cessation, aiming to optimize
MMF therapy.
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Methods:We recruited 102 SLE patients with quiescent SLE (clinical SLEDAI< 4) on long-term MMF and baseline hydroxy-
chloroquine as part of the “Randomized MMF Withdrawal in Systemic Lupus Erythematosus (SLE) (ALE06)” Autoimmune
Center of Excellence Network trial (Chakravarty, et al. Lancet Rheum. 2024). Patients were randomly assigned to continue
(n=50) or withdraw MMF over 12 weeks (n=52). Flares were determined over 60 weeks using the Safety of Estrogens in
Lupus Erythematosus National Assessment-SLEDAI. Blood was collected, and PBMCs were isolated at baseline for immu-
nophenotyping via 43-parameter cytometry by time-of-flight (CyTOF).

Results: Over 60 weeks, 53 patients had no flares, 28 had < 3 flares (oligo flare), 17 patients had >3 flares (multiple flares),
and 4 withdrew from the study. There was no significant difference in sex, age, or race in the patients with or without flares
(Table 1). At baseline, the immune phenotype was altered in patients who experienced oligo or multiple flares (Figure 1A).
Furthermore, a correlation network analysis showed that there were fewer inter-cellular connections among different
immune cells in patients who experienced flares compared to those without flares, with even fewer in those with multiple
flares, supporting a more dysregulated immune system in patients with impending flare (Figure 1B). In particular, patients
with multiple flares post-MMF withdrawal exhibited a significantly higher baseline frequency of activated B cells and early
NK cells and a lower frequency of late NK cells compared to controls and patients with oligo or no flares (Figure 1C-E). Sim-
ilar findings occurred in patients who maintained MMF (Figure 1F-H). Finally, a Random Forest machine-learning model
based on the baseline frequencies of activated B cells and early and late NK cells had �72 and 76.0% accuracy for predict-
ing patients who will ultimately experience any flare or multiple flares after withdrawing MMF, respectively.

Conclusion: Patients exhibit immune cell dysregulation, characterized by elevated frequencies of activated B cells and early
NK cells and reduced frequencies of late NK cells, prior to experiencing flares, regardless of maintaining or withdrawing MMF
therapy. Importantly, models encompassing these cell subsets may predict which patients will flare upon withdrawing MMF,
highlighting the potential to identify large subsets of quiescent lupus patients who can safely withdraw therapy.

NIAID/NIH Autoimmunity Centers of Excellence Award (U19AI110483; IS)

Immune cell dysregulation in patients who experience flares following MMF withdrawal. (A) tSNE analyses demonstrating
5 distinct cell populations in patients who experienced <3 (oligo), >3 (multiple), or no flares over 60 weeks. (B) Correlation
network analysis of inter-cellular connections among different immune cells. Frequencies of (C) activated B cells, (D) early
NK cells, and (E) late NK cells in patients who withdrew MMF. Frequencies of (F) activated B cells, (G) early NK cells, and
(H) late NK cells in patients who maintained MMF. Statistical significance was determined using a Kruskal-Wallis test and
Benjamani-Hochberg correction.
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Disclosure: C. Wright: None; R. Lu: None; C. Wagner: None; C. Guthridge: None; S. Macwana: None;
E. Chakravarty: None; T. Utset: None; D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1;
G. Contreras Martin: None; W. McCune: None; C. Aranow: AstraZeneca, 1, Bristol-Myers Squibb(BMS),
1, GlaxoSmithKlein(GSK), 5, Kezar Life Sciences Inc, 2, Merck/MSD, 12, Clinical Trial Adjudicator, Synthekine, 1;
K. Kalunian: None; E. Massarotti: Cabaletta Bio, 5, Sonoma Biotherapeutics, 5; M. Clowse: AstraZeneca,
2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; B. Rovin: F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2; S. Lim: Accor-
dant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gilead, 5, GSK, 2, Novartis, 5, UCB, 5; V. Majithia: None;R. Looney: None;
M. Dall’Era: AstraZeneca, 2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2; D. Erkan: ACR, 5, APS
ACTION, 4, Argenx, 1, Cadrenal, 2, Chugai, 1, EULAR, 5, Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, 6, Kyverna, 1, NIH,
5, Otsuka/Visterra, 1, Up-To-Date, 9; A. Saxena: AbbVie/Abbott, 1, AstraZeneca, 1, Aurinia, 2, Bristol-Myers
Squibb(BMS), 12, Dinner, GlaxoSmithKlein(GSK), 1, Synthekine, 1, 2; N. Olsen: Amgen, 5, UCB, 5; K. Ko: None;
E. Goldmuntz: None; W. Barry: None; A. Pinckney: None; A. Clinical Study Team: None; J. James:
GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10; J. Guthridge: AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5.

Abstract Number: 1787

Linking Transcriptomic Profiles of Kidney and Blood Samples Provides
Insight into Identification of Lupus Nephritis

Andrea Daamen1, Kathryn Kingsmore2, Prathyusha Bachali3, Nan Shen4, Amrie Grammer5 and Peter Lipsky1, 1AMPEL
BioSolutions, Charlottesville, VA, 2AMPEL BioSolutions, Charlottesville, 3AMPEL BioSolutions, Redmond, WA, 4Shanghai
Institute of Rheumatology, Renji Hospital, Shanghai Jaiotong University School of Medicine, Shanghai, CN, Shanghai,
China (People’s Republic), 5AMPEL LLC, Charlottesville, VA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Current clinical methods to diagnose and evaluate the severity of lupus nephritis (LN) rely on identi-
fication of kidney dysfunction followed by invasive kidney biopsies. Here, we sought to identify molecular profiles of LN in the
kidney tissue that would be reflected in blood gene expression.

Methods: Gene expression was analyzed from 46 kidney biopsies for which renal disease classification had been carried
out by a blinded clinical pathologist and 91 blood samples from lupus patients with or without biopsy documented LN. For
blood samples from patients with LN, biopsies were taken at the time of blood draw. Each dataset was analyzed by Gene
Set Variation Analysis (GSVA) for enrichment of gene modules identifying immune cells/pathways, metabolism pathways,
and kidney tissue cells. Samples were clustered using k means and ordered based on ISN/RPI classification of disease
involvement.

Results: GSVA and unsupervised k-means clustering of kidney tissue identified four subsets of LN (Fig. 1a). Subsets 1-3
exhibited molecular profiles indicative of increasing disease severity, including upregulation of immune/inflammatory mod-
ules, decrease in metabolism modules and decrease in kidney tissue modules. Subset 4 was characterized by de-
enrichment of immune modules and restored enrichment of metabolism and kidney tissue modules, but retained a loss of
the podocyte and proximal tubule gene modules indicative of a post-inflammatory state and end organ damage. The molec-
ular profile of each subset was associated with the ISN/RPI histologic classification (Fig. 1b-d). Subset 1 was dominated by
Class II mesangial LN and Class V membranous LN with low activity and chronicity indices. Subset 2 contained the majority
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of Class III, focal, proliferative LN patients and increased activity and chronicity indices compared to Subset 1. The most
active disease cluster, Subset 3, largely consisted of Class IV, diffuse proliferative LN patients with the highest overall activity
and chronicity scores. Finally, Subset 4 was dominated by Class V LN patients. Gene modules used to separate LN kidney
biopsies were also able to stratify blood gene expression from lupus patients with or without LN (Fig. 2a). Blood samples
from LN patients were largely in Subsets 3-4 and mean SLEDAI was significantly increased in Subset 3 (Fig. 2b). Among
the LN patients, Subset 3 had the highest activity index and Subsets 1 and 4 had the highest chronicity indices (Fig. 2c-d).

Conclusion: Gene expression analysis of LN kidney biopsies revealed four subsets with distinct profiles of gene module
enrichment indicative of immune involvement, metabolic dysfunction, and tissue damage that aligned with histologic class.
Although there was greater heterogeneity between subsets in the blood as compared to the kidney, distinct gene profiles
associated with higher disease severity and LN activity were identified.

Figure 2: Gene expression based clustering and clinical evaluation of blood from lupus patients. (a) GSVA heatmap of 91 lupus patients with or
without LN for enrichment of immune, metabolism, and kidney tissue gene modules. (b) Average SLEDAI for patients in each subset. Average renal
activity (c) and chronicity (d) indices for LN patients with kidney biopsies in each subset. *p<0.05

Figure 1: Gene expression based clustering and clinical evaluation of LN kidney biopsies. (a) GSVA heatmap of 46 LN patients with histological
classification for enrichment of immune, metabolism, and kidney tissue gene modules. (b) ISN histological kidney classification for patients in each
subset. Average renal activity (c) and chronicity (d) indices for kidney biopsies from each subset. *p<0.05
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Disclosure: A. Daamen: None; K. Kingsmore: None; P. Bachali: None; N. Shen: None; A. Grammer: None;
P. Lipsky: None.

Abstract Number: 1788

Memory B Cell Activation and Dysregulation in Systemic Lupus
Erythematosus

Shady Younis1, Salvinaz Moutusy2, Shaghayegh Jahanbani2, XiaohaoWu2, Marlayna Harris2, Mahesh Pandit3, Laura van
Dam4, orr Sharpe5, Paul Utz1 and William Robinson6, 1Stanford University, Stanford, CA, 2Stanford University School of
Medicine, Stanford, 3Stanford University School of Medicine, Stanofrd, 4Stanford, Palo Alto, CA, 5Department of
Immunology and Rheumatology, Stanford University, Stanford, CA, 6Division of Immunology and Rheumatology,
Stanford University, and VA Palo Alto Health Care System, Stanford, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: B cell dysregulation and production of autoantibodies against autoantigens are hallmarks of Sys-
temic lupus erythematosus (SLE). In healthy adults (HC), B cells with autoreactive antibodies are eliminated from the reper-
toire before they reach the B cell maturation stage, a mechanism that is altered in SLE.

Methods: In order to characterize the dysregulated B cells in SLE, we performed single-cell RNA-sequencing and BCR
repertoire-sequencing of B cells from SLE patients (n=10) and healthy controls (n=10). Further, we performed informatic
analyses to define dysregulated transcriptional pathways associated with B cell subsets is SLE as compared to healthy sub-
jects. We expressed monoclonal antibodies (mAbs) encoded by the clonally expanded and dysregulated B cells in SLE
(n=100) and screened their antigens specificity using custom Luminex array that include SLE autoantigens and viral proteins.

Results: Single cell RNA sequencing followed by unsupervised clustering defined subsets of B cells representing the naïve,
memory and plasmablasts populations (Fig 1A and B). To elaborate on the subset of memory B (mB) cells, we further anno-
tated them into CD27+ mB cells (IgD- CD27+ CD11c-) and double negative (DN2) mB cells (IgD- CD27- CD11c+, Fig. 1C
and D). Transcriptome analyses of CD27+ mB B cells derived from SLE revealed remarkable upregulation of genes involved
in B cell activation as well as antigen processing and presentation pathways, as compared to healthy CD27+ mB cells
(Fig. 1E and F). Among those upregulated genes are IFI30, CD74, CD53, HLA-DRA and IL2RG (Fig. 1G and H).

BCR analysis of sequenced SLE B cells showed that the CD27+ mB and DN2 cells are class-switched and have increased
somatic hypermutations (SHM) of their BCR’s heavy and light chains, compared to HC (Fig2 A). The largely expend clones in
SLE with highest SHM rates belongs to CD27+ mB compartment (Fig2 B). Characterization of mAbs encoded by clonally
expanded and dysregulated B cells in SLE identified multiple SLE B cell mAbs that stained the HEP-2 cell line and bound
self-antigens on antigen arrays, including anti-C1q, anti-Sm-RNP, anti-Ro60 and anti-dsDNA mAbs (Fig. 2C -G).

Conclusion: This study characterized dysregulated transcriptional pathways associated with B cell subsets is SLE as com-
pared to healthy subjects, including of clonally expanded B cells. Our findings revealed a subset of dysregulated CD27+
memory B cells encoding anti-nuclear autoantibodies in SLE and exhibited elevated B cell activation and antigen processing
and presentation pathways. Multiple studies have reported the pathogenic role of DN2 cells in SLE and other autoimmune
diseases as the source of autoantibodies. We demonstrate that clonally expanded autoimmune B cells are shared between
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CD27+ and DN2 linages. Our results suggest that memory B cells undergo cell activation, encode autoantibodies and con-
sequently contribute to the development of pathogenic DN2 B cells.

Figure 1. Single cell RNA- -sequencing and BCR repertoire-sequencing of B cells in blood from SLE patients (n=10) and healthy controls (n=10)
identifies activated B cell subsets in SLE.
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Disclosure: S. Younis: None; S. Moutusy: None; S. Jahanbani: None; X. Wu: None; M. Harris: None; M. Pandit:
None; L. van Dam: None; o. Sharpe: None; P. Utz: None; W. Robinson: Atreca Inc, 2, 4, 8, Jansen, 5, Sanofi, 5.

Figure 2. Analysis of the antibody repertoires and antibodies representative of clonal families in SLE and identification of their autoantibody targets.
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Abstract Number: 1789

Multi-omic Profiling Identifies Pathogenic Pro-inflammatory Human
Monocytes/Macrophages in Systemic Lupus Erythematosus

Lais Osmani1, Min Shin2, Sang Jin Lee3, Helen Cai4, Won Jae Seong2, Hyoungsu Kim2, Jongjin Yoo2, Angela Mirabella2,
William Bracamonte2, Mario Felix5, Jong Gyun Ahn2, Hong-Jai Park2, Juan Young6, Junghee Shin2, Serhan Unlu7, Noelle
Yoo2, Edward Doherty2, Jiaye Chen2, Chenxi Li2, Gabriela Sanchez-Zuno2, Caroline Valdez4, Thuy Tran8, Mei Dong2, Sang
Kim2, Christine Ko9, Sungyong You10, Jose Gomez11, Richard Bucala12 and Insoo Kang2, 1Yale, New Haven, CT, 2Yale
University School of Medicine, Internal Medicine (Rheumatology, Allergy & Immunology), New Haven, CT, 3Division of
Rheumatology, Kyungpook National University Hospital, Dae gu, Republic of Korea, 4Yale University School of Medicine,
New Haven, CT, 5Yale, Hamden, CT, 6Yale University School of Medicine, Psychiatry, New Haven, CT, 7Cleveland Clinic,
Internal Medicine, Cleveland, OH, 8Yale University School of Medicine, Internal Medicine (Medical Oncology), New
Haven, CT, 9Yale University School of Medicine, Dermatology and Pathology, New Haven, CT, 10Cedars-Sinai Medical
Center, Surgery and Computational Biomedicine, Los Angeles, CA, 11Yale University School of Medicine, Internal
Medicine (Pulmonary, Critical Care & Sleep), New Haven, CT, 12Yale University School of Medicine, Internal Medicine
(Rheumatology, Allergy & Immunology) and Pathology, New Haven, CT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE or lupus) is a clinically heterogeneous autoimmune disease, in
which emerging evidence implicates the innate immune system, particularly monocytes and macrophages, in its
pathogenesis.

Methods: Single cell RNA sequencing (scRNA-seq) analysis and cytokine multiplex with ELISA were performed
on monocytes from

healthy individuals stimulated with lupus small nuclear ribonucleoprotein (snRNP) immune complex. DNA microarray studies
were performed on monocytes stimulated with double-stranded DNA (dsDNA) and Ro immune complexes. Monocyte and
macrophage populations in scRNA-seq data from lupus nephritis, acute cutaneous lupus and peripheral blood from lupus
patients were interrogated. Imaging mass cytometry (IMC) was performed on kidney biopsies from patients with lupus
nephritis.

Figure 1A. UMAP of monocyte clusters assigned to 9 types based upon their expression profiles.
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Figure 1B. Feature plot of NLRP3 expression

Figure 1C. Heatmap of scaled mean expression of select genes upregulated in response to snRNP IC stimulation
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Results: Through scRNA-seq analysis of monocytes from healthy individuals stimulated with snRNP immune complex, we
identified an expanded pro-inflammatory monocyte population characterized by upregulated expression of genes encoding
pro-inflammatory cytokines (TNF, IL6, IL1A, IL1B, IL18), chemokines (CCL2, CCL3, CXCL1, CXCL2, CXCL3) and other mol-
ecules such as NLRP3, a main component of the NLRP3 inflammasome (Figure 1). Similar pro-inflammatory gene signatures
from microarray analysis were observed in monocytes stimulated with dsDNA and Ro immune complexes. These pro-
inflammatory transcriptomic changes were validated at the protein level by cytokine multiplex and ELISA. Interrogation
of scRNA-seq data from lupus patients’ skin, kidney and peripheral blood revealed analogous expansion and activation of
pro-inflammatory populations of mononuclear phagocytic cell populations, including monocytes and macrophages. Single
cell communication studies demonstrated complex pro-inflammatory signaling by mononuclear phagocytic cells, targeting
both adaptive and innate immune cells in acute cutaneous lupus and lupus nephritis. Imaging mass cytometry (IMC) of lupus
nephritis biopsies demonstrated increased myeloid cell infiltration and NLPR3 expression in subjects who progressed to
renal failure despite treatment. IMC spatial analysis identified interactions between NLRP3-expressing macrophages and
B and T cells. Additionally, we found multiple lines of evidence implicating the NF-κB and JAK-STAT pathways as mediators
of the pro-inflammatory transcriptomic and proteomic changes observed in monocytes stimulated with lupus immune com-
plex and in the pro-inflammatory mononuclear phagocytic cell populations in lupus nephritis and acute cutaneous lupus.

Conclusion: Collectively, our findings support the critical pathogenic role of pro-inflammatory monocyte and
macrophage populations, which develop in response to lupus immune complex stimulation, in the pathogenesis of SLE.
Further, our multi-omic approach has also identified potential therapeutic targets.

Disclosure: L. Osmani: None; M. Shin: None; S. Lee: None; H. Cai: None; W. Seong: None; H. Kim: None; J. Yoo:
None; A. Mirabella: None; W. Bracamonte: None; M. Felix: None; J. Ahn: None; H. Park: None; J. Young: None;
J. Shin: None; S. Unlu: None; N. Yoo: None; E. Doherty: None; J. Chen: None; C. Li: None; G. Sanchez-Zuno: None;
C. Valdez: None; T. Tran: None;M. Dong: Immune ID, 2; S. Kim: None; C. Ko: None; S. You: None; J. Gomez: None;
R. Bucala: None; I. Kang: Eli Lilly, 5.

Abstract Number: 1790

Response Gene to Complement-32 Expression Is Upregulated in Lupus T
Cells and Promotes Th17 Differentiation

Violeta Rus1, Vinh Nguyen1, Alexandru Tatomir1, Cornelia Cudrici2 and Horea Rus1, 1University of Maryland at
Baltimore, Baltimore, MD, 2National Institute of Health, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: RGC (Response Gene to Complement)-32 is a cell cycle regulator expressed in normal tissues,
tumors and a variety of cell lines. RGC-32 plays a role in a variety of pathological processes such as carcinogenesis, meta-
bolic disorders, angiogenesis, atherosclerosis, and autoimmunity. We have shown that RGC-32 exerts a proinflammatory
role by promoting Th17 responses in vitro and enhances Th-17 mediated autoimmune diseases in vivo. Th17 pathway
has been linked to human lupus including lupus glomerulonephritis (GN). We have shown that in an immune complex medi-
ated model of glomerulonephritis, RGC-32 promoted the Th17 and Th1 dependent proinflammatory responses and the
organ specific pathways of renal fibrosis. The expression of RGC-32 in human PBMC and whether RGC-32 plays a role in
the Th17 differentiation pathway and in Th17 abnormalities in lupus patients has not yet been investigated.
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Methods: RGC-32 mRNA expression was first assessed with the BD Biosciences Clontech Autoimmune Disease Profiling
Array spotted with cDNA from CD3+, CD19+ and CD14+ cells from 11 lupus patients and 12 controls. PBMC were obtained
from 20 patients with lupus and 18 controls. RGC-32 mRNA expression was determined by RT-PCR in purified CD4+ T cells
from healthy controls, stimulated under Th0, Th1, Th2, Th17 and Treg conditions. The effect of RGC-32 overexpression and
silencing under Th17 conditions was determined by nucleofection. RGC-32 expression in T cells from patients and controls
was evaluated by RT-PCR, western blot and flow cytometry.

Results: Using the Autoimmune Disease Profiling Array, mRNA expression of RGC-32 in healthy controls was highest
in CD3+, followed by CD14+ and CD19+ cells. By western blot, RGC-32 protein was constitutively expressed in T cell
lysates from normal controls at baseline and upregulated upon TCR stimulation. By intracellular staining RGC-32 was
detected in both CD4+ and CD8+ T cells. RGC-32 mRNA expression in T cells from healthy controls was upregulated
by TCR stimulation, TGFβ, a known inducer and activator of RGC-32 and by incubation with serum from lupus
patients with high anti ds-DNA levels. RGC-32 translocated into nucleus upon TCR stimulation in the presence of
TGFβ. In in vitro T cell differentiation assays, RGC-32 upregulation was more robust under Th17 (3.2 ± fold) and Treg
(2.6 ± 0.8 fold) vs. Th1 (1.3 ± 0.4 fold) and Th2 (1.8 ± 0.1 fold) conditions. Overexpression or silencing of RGC-32 in
CD4+ T cells upregulated, respectively downregulated IL-17A transcript levels and protein secretion. RGC-32 mRNA
expression was increased in T cells from lupus patients (1.5 ± 0.38) compared to controls (0.5± 0.2). By flow cytom-
etry, both the proportion (30%± 8 vs 16%± 5) and MFI (200± 65 vs 120±35) of RGC-32+ T cells was significantly
higher in lupus T cells vs controls.

Conclusion: These results suggest that RGC-32 promotes the differentiation of human Th17 cells. Furthermore, T cells from
patients with lupus exhibit increased expression of RGC-32 compared to controls. These data support the idea that RGC-
32 signaling may enhance disease expression in SLE by promoting abnormalities in the Th17 pathway and provide a com-
pelling rationale for further investigating the therapeutic potential of blocking RGC-32 in lupus.

Disclosure: V. Rus: None; V. Nguyen: None; A. Tatomir: None; C. Cudrici: None; H. Rus: None.

Abstract Number: 1791

A Transcriptomic Lupus Activity Signature Associates with
Cardiovascular Function

Matthew Muller1, Elliot Luttrell-Williams1, Haley Rosmann2, Kelly Ruggles3, Jill Buyon4 and Jeffrey Berger1, 1NYU
Langone, New York City, NY, 2NYU Grossman School of Medicine, New York, NY, 3NYU Grossman School of Medicine,
Brooklyn, NY, 4New York University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a complex autoimmune disorder associated with
increased cardiovascular risk. Platelet activity is increased in SLE and may mediate, in part, the excess cardiovascular
risk observed in patients with SLE. Our group previously developed a platelet gene expression score associated with
SLE prevalence and disease activity. This study aims to validate this score and explore its association with platelet
activity and vascular health.
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Methods: Participants from the NYU Lupus Cohort were enrolled and were assessed for disease activity. Our previously
defined lupus prevalence signature, based on 31 genes, was compared between groups and evaluated using area under
the curve (AUC). The SLAP-GES (SLE Activity Platelet – Gene Expression Signature) score, incorporating 548 genes, was
calculated in each participant using singscore. To investigate the clinical relevance of SLAP-GES, we assessed its associa-
tion with platelet aggregation (light transmission aggregometery and leukocyte/monocyte/neutrophil-platelet aggregation)
and both micro- and macro-vascular health. For micro-vascular, the glycocalyx was examined with sublingual sidestream
dark field microscopy (microvascular percent RBC filling and perfused boundary region of vessels between 5 and 25 μm
in diameter (PBR 5-25). Macrovascular health was assessed via brachial artery reactivity testing before (femoral mediated
dilation, FMD) and after sublingual nitroglycerin (NMD).

Results: RNA-seq was performed on isolated platelets from an independent cohort of 71 female SLE patients (mean
age 38, 42% Black, mean SLEDAI 3.1) and 18 healthy female controls (mean age 26, 56% Black). Transcriptomic
analysis identified 488 differentially expressed genes (padj < 0.05), with significant enrichment in pathways related to
viral defense (NES 2.42, padj = 1.2e-8) and interferon-mediated signaling (NES 2.20, padj = 1.2e-8). Our previously
defined lupus prevalence signature was higher in participants with SLE (Fig 1A) and effectively discriminated SLE
patients from controls in this independent cohort (AUC = 0.84; Fig 1B). The prevalence signature remained robust
when stratified by age, race, ethnicity, and body mass index (Fig 1C). For each participant, we calculated the SLE
Activity Platelet – Gene Expression Signature (SLAP-GES). SLAP-GES was associated with SLEDAI (0, 0.34 ± 0.24;
1-4, 0.43 ± 0.21; >4, 0.58 ± 0.21, P< 0.001, Fig 2A) and clinical domain (Fig 2B). SLAP-GES was independent of
cardiovascular risk factors, including increasing age, body mass index, and smoking status. While SLAP-GES was
not associated platelet count or size, it was associated with increased platelet aggregation (Fig 3A) and both micro-
and macro-vascular health (Fig 3B). Finally, we tested the signature in a subset of 13 SLE participants with transcrip-
tomics measured at two timepoints (median 4 months apart), and demonstrated a significant correlation between time-
points (r= 0.76, p = 9e−05; Figure 3B).

Conclusion: This study validates the use of platelet transcriptomics to discriminate SLE prevalence and SLE disease activ-
ity. In addition, we demonstrate the association between platelet gene expression and cardiovascular risk in SLE patients.

Disclosure: M. Muller: None; E. Luttrell-Williams: None; H. Rosmann: None; K. Ruggles: None; J. Buyon: Artiva
Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuti-
cals, 1, Related Sciences, 1, 2; J. Berger: None.
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CD14+ Monocytes Demonstrate Subclinical Erythrocyte Uptake in
Childhood Onset Systemic Lupus Erythematosus

Lauren Robinson1, Preetha Balasubramanian2, Zurong Wan2, Juan Rodriguez Alcazar2, Marina Lima Silva Santos2,
Lynnette Walters3, Jeanine Baisch2, Karen Onel4, Tracey Wright5, Virginia Pascual6 and Simone Caielli2, 1Hospital for
Special Surgery, New York, NY, 2Weill Cornell Medicine, New York, NY, 3Scottish Rite Hospital for Children, Allen, TX, 4HSS,
New York, NY, 5UT Southwestern, Plano, TX, 6Weill Cornell Medical College, New York, NY
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a disease characterized by the presence of auto-
antibodies, immune complex deposition, and a robust type I interferon (IFN) signature. It is widely known that patients with
SLE often have Coombs positivity, but the presence of anti-erythrocyte autoantibodies in the absence of hemolytic anemia
has long been thought to be clinically insignificant. Recently, these antibodies have been proposed to play a pathogenic role
in childhood-onset SLE (cSLE) via opsonization of mitochondria-containing erythrocytes and induction of type-I IFN produc-
tion by myeloid cells in-vitro (Caielli et al., 2021). In this study we investigated whether peripheral myeloid cells from children
with SLE demonstrate evidence of subclinical erythrocyte uptake.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from cSLE (n=20) and healthy children (n=4).
PBMCs were stained for lineage surface markers prior to fixation and permeabilization followed by intracellular staining
for the erythrocyte membrane protein CD235a. Intracellular positivity was measured by flow cytometry. Subsequently,
PBMC samples from a well-characterized longitudinal cohort of children with SLE were screened for the presence of
CD235a+ monocytes.

Results: A subset of patients with cSLE display intracellular CD235a positivity within blood monocytes, which is absent
in healthy children (Figure 1). CD235a intracellular positivity is most prevalent within CD14+ monocytes and did not
correlate with clinical measures of anemia. Preliminary results from the longitudinal cohort suggest a correlation
between frequency of blood CD235a+ CD14+ monocytes and disease activity per the SLEDAI-2K over time in a sub-
set of patients.

Conclusion: This study confirms the presence of subclinical erythrocyte uptake within peripheral myeloid cells of patients
with childhood-onset SLE in the absence of anemia. Future work will focus on the longitudinal nature of the anti-erythrocyte
response in children with SLE with a specific focus on immunological phenotyping of the peripheral CD14+ monocytes dem-
onstrating erythrocyte uptake.

Disclosure: L. Robinson: None; P. Balasubramanian: None; Z. Wan: None; J. Rodriguez Alcazar: None; M. Lima
Silva Santos: None; L. Walters: None; J. Baisch: None; K. Onel: None; T. Wright: None; V. Pascual: AstraZeneca,
5, Merck/MSD, 2, Novartis, 9; S. Caielli: None.

Figure 1: A) representative flow plots from a patient with SLE and a pediatric healthy control gated on all monocytes demonstrating CD235a pos-
itivity in CD14+monocytes from the patient with SLE. B) The percentage of CD235a+ among CD14+monocytes in patients with SLE (n=20) vs HC
(n=4), p value determined by kruskal wallis test.
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Abstract Number: 1793

SLE Patient Serum and SLE-associated Danger Signals Impair
Efferocytosis in Human Macrophages

Jessica Shannon and Rafael de Queiroz Prado, AstraZeneca, Gaithersburg, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Efficient clearance of apoptotic cells, known as efferocytosis, plays a pivotal role in maintaining self-
tolerance. Dysfunction in efferocytosis is implicated in the pathogenesis of inflammatory conditions such as systemic lupus
erythematosus (SLE), where uncleared apoptotic cells introduce potential autoantigens and inflammatory products like
cell-free DNA. The accumulation of post-apoptotic cell remnants owing to inefficient clearance can be a consequence of dis-
ease intrinsic and extrinsic factors, such genetic predisposition and inflammatory environment respectively. Little is known,
however, what components in SLE patient circulation impact efferocytosis. This study aims to investigate the influence of
SLE patient serum and known SLE-associated danger signals on efferocytosis in human macrophages.

Methods: Primary human monocytes were differentiated into macrophages ex vivo to assess macrophage phagocytosis of
apoptotic cells. Inflammatory conditions were modeled using interferon (IFN)-β or serum collected from SLE patients or
healthy controls. Efferocytosis was quantified through imaging and flow cytometry. Macrophages were stimulated with Poly
I:C, R848, hydroxychloroquine, or IFN-β for 24 hours prior to the efferocytosis assay.

Results:Macrophage uptake of apoptotic cells was diminished in the presence of IFN-β and serum from SLE patients com-
pared to healthy controls. Blocking IFNAR1/2 with Anifrolumab restored defective efferocytosis induced by IFN-β but only
partially rescued efferocytosis impairment in the presence of SLE serum. This suggested that other factors in the serum
could contribute to reduced clearance in SLE serum. We then tested how SLE-associated danger signals such as single-
and double-stranded RNA mimics, R848 and Poly (I:C), respectively, impact macrophage clearance of abundant apoptotic
cells. Both Poly (I:C) and R848 are potent inducers of Type-I IFN and have been shown to accelerate disease progression in
preclinical models of SLE. R848, but not Poly I:C, reduced efferocytosis in a dose dependent fashion. We also tested the
effect of hydroxychloroquine, an extensively used FDA-approved drug in SLE patients, and no measurable modulation on
apoptotic cell clearance was observed.

Conclusion: These findings highlight an additional mechanism contributing to defective efferocytosis in SLE. We demon-
strate that macrophages cultured in the presence of SLE serum and IFN-β exhibit compromised apoptotic cell clearance,
thereby exacerbating accumulation of inflammatory stimuli in SLE. Interestingly, only single-stranded RNA mimics (but not
double-stranded RNA or hydroxychloroquine) reduced apoptotic cell clearance. Further discoveries defining the molecular
machinery involved in efferocytosis can open avenues for therapeutic intervention in SLE.

Disclosure: J. Shannon: AstraZeneca, 3; R. de Queiroz Prado: AstraZeneca, 3.
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Abstract Number: 1794

Biobehavioral Basis and Outcomes of Cognitive Dysfunction in Childhood
Systemic Lupus Erythematosus

Hanne van der Heijden1, Andrea Knight2, Itamar Ronen3, Gabrielle Alonzi4, Kyle McBrearty4, Aditi Deokar4, Joseph
Gonzalez-Heydrich4, Joyce Chang4 and Jaymin Upadhyay5, 1Boston Children’s Hospital Harvard Medical School, Boston,
MA, 2Division of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids Research
Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 3Brighton and Sussex Medical School,
University of Sussex, Brighton, UK, Brighton, United Kingdom, 4Boston Children’s Hospital, Boston, MA, 5Boston
Children’s Hospital, Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cognitive dysfunction (CD) in childhood-onset SLE (cSLE) is undertreated yet profoundly impacts
lifelong health-related quality of life. Investigating CD in cSLE is crucial, given the vulnerability of neurodevelopmentally imma-
ture systems. This preliminary study cross-sectionally characterized neurocognitive functioning and structural and functional
neuroimaging and investigates how neuroinflammatory processes, reflected by choroid plexus (CP) and brain metabolites,
contribute to CD in cSLE.

Methods: Patients aged 12-23 years old, meeting 1997 ACR or 2019 ACR-EULAR classification criteria for SLE, with onset
prior to 18 years of age were recruited from a single pediatric rheumatology clinic. We also recruited age and sex-matched
controls without cSLE or other chronic conditions. Functional near-infrared spectroscopy (fNIRS) examined prefrontal cortex
functionality, structural MRI measured CP volume, and inflammatory metabolites were quantified using magnetic resonance
spectroscopy (MRS). Neurocognitive function was evaluated with the self-report Patient-Reported Outcomes Measurement
Information System (PROMIS) Cognitive Function short form and performance-based testing on the computerized Pediatric
Automated Neuropsychological Assessment Metrics (PedANAM) battery. Statistical analyses included two-tailed t-test and
Pearson’s correlations.

Results: Fourteen patients with cSLE and 11 healthy controls were recruited (Table 1). Compared to controls, patients with
cSLE demonstrated impaired performance on the PedANAM Stroop task (p< 0.01, t=3.29), altered task-based prefrontal
cortex functionality on fNIRS compared to healthy controls (Fig. 1), and larger CP volumes (p< 0.01, t=3.06) controls
(Fig. 2). Lower scores on the PROMIS cognitive functioning scale corresponded with larger CP volumes and with lower
Myo-Inositol/ Creatine (MI/Cr) metabolite ratios and lower PedANAM scores with higher CP volumes were observed.

Table 1. Study sample characteristics of current cohort. Data collection is ongoing.
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Figure 1. A) Representative examples of fNIRS activation or incongruent vs congruent conditions of the Stroop task in cSLE patients and healthy
controls. B) cSLE patients (N=13) show higher activation (oxygenation bèta values) during the incongruent vs the congruent task in various regions
of the prefrontal cortex compared to HCs (N=11) including dlPFC (p < 0.001), dmPFC (p = 0.017) and vmPFC (p = 0.045)

Figure 2. A) Larger choroid plexus volumes are observed in patients with cSLE than in healthy controls after correcting for age, gender and total
intracranial volume (N=23, p<0.001, t=4.527). B) Negative trends for lower scores on the PROMIS cognitive function scale with choroid plexus vol-
ume C) Myo-Inositol to Creatine Ratio are plotted for both patients with cSLE and healthy controls. D) Negative trends are plotted for the pedANAM
composite scores and choroid plexus volume.
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Conclusion: These preliminary findings suggest that CD in cSLE is characterized by a combination of prefrontal cortex func-
tional alterations alongside morphological changes in the choroid plexus that may be indicative of brain-cerebrospinal fluid
barrier dysfunction. Understanding these mechanisms is crucial for developing targeted interventions to improve outcomes
for children with SLE.

Disclosure: H. van der Heijden: None; A. Knight: Pfizer, 6; I. Ronen: None; G. Alonzi: None; K. McBrearty: None;
A. Deokar: None; J. Gonzalez-Heydrich: Mightier/Neuromotion Labs, 1, 8, 10; J. Chang: Century Therapeutics, 2;
J. Upadhyay: None.

Abstract Number: 1795

Immune Complexes-Mediated Activation of Neutrophils in Systemic
Lupus Erythematosus Is Dependent on RNA Recognition by TLR8

Ting Wang1, Runa Kuley2, Payton Hermanson2, Gundula Min-oo3, Natasha Crellin4, Ching Shang3 and Christian Lood1,
1University of Washington, Seattle, WA, 2University of Washington, Seattle, 3Gilead Sciences, Foster City, CA, 4Gilead,
Foster City, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Neutrophil activation has been implicated to contribute to the systemic lupus erythematosus (SLE)
pathogenesis. However, factors and mechanisms promoting neutrophil activation in SLE have not been fully explored. We
previously demonstrated that ribonucleoprotein (RNP) immune complexes (ICs) promoted neutrophil activation in a
TLR7/8 manner. Still, whether this process occurs in patients, and the pathways downstream of IC activation in human neu-
trophils have not been clearly defined. In this study, we aim to determine the role of RNA recognition by TLR7/8 in plasma-
mediated neutrophil activation in SLE.

Methods: Plasma neutrophil activation markers (calprotectin, MPO-DNA complexes, and NE-DNA complexes) were
detected in SLE patients (n=151) and healthy controls (HCs, n=31) by ELISAs. Circulating IC levels were measured by flow
cytometry. Neutrophils, isolated from healthy controls, were incubated with TLR agonists or plasma from SLE patients or
HCs, and assessed for CD66b and CD11b expression by flow cytometry in presence or absence of TLR inhibitors, RNase,
or Fc gamma receptor (FcγR) II inhibitors to define mechanisms of neutrophil activation by lupus plasma.

Results: SLE patients have increased plasma levels of calprotectin, MPO-DNA complexes, and NE-DNA complexes when
compared to HCs (p< 0.05, p< 0.001, and p< 0.05, respectively). Plasma from SLE patients induced higher levels of cell sur-
face CD66b (p=0.0002) and CD11b (p=0.01) expression than those from HCs. These data suggest presence of soluble
components in SLE circulation able to induce de novo neutrophil activation. Targeting ICs by inhibiting FcgRIIA, and/or tar-
geting RNA sensing by adding RNase, and/or blocking TLR7/8, TLR8 only, or IRAK4, markedly decreased plasma-
mediated neutrophil activation (all p< 0.05). Consistent with the ability of selective TLR8 inhibitor to block plasma-mediated
neutrophil activation, TLR8 agonists, but not TLR7 agonists induced neutrophil activation. Further, neutrophil mRNA expres-
sion of TLR8 was significantly higher than for TLR7. Finally, SLE patients that had plasma samples showing reduced capac-
ity to promote neutrophil activation upon RNase treatment also had increased markers of inflammation, including higher
levels of interferon alpha, IP-10 (p< 0.05), ICs (p< 0.05), and reduced complement C3 levels (p< 0.01), indicative of IC-driven
disease.
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Conclusion: These data support the concept of IC-driven activation of RNA-sensing TLR8 in neutrophils as one of the main
mechanisms of neutrophil activation in human lupus. Patients with excess neutrophil activation and/or presence of RNA-
containing ICs, may benefit from selective TLR8 inhibition and/or other strategies to target RNA removal.

Disclosure: T. Wang: None; R. Kuley: None; P. Hermanson: None; G. Min-oo: Gilead, 3; N. Crellin: Gilead, 3;
C. Shang: Gilead Sciences, 3; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead
Sciences, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 1, 2, 5, 11.

Abstract Number: 1796

Kidney Hematopoietic Stem and Progenitor Cells Contribute to Immune
Cell Development and Pathology in Lupus Nephritis

Hansol Yi1, Seyoung Jung2, Mi-Ra Cho3, Yong-Gil Kim1, Chang-Keun Lee1, Bin Yoo1, Jeongseok Lee2 and Seokchan Hong1,
1Asanmedical center, Seoul, Republic of Korea, 2Korea Advanced Institute of Science and Technology, Daejeon, Republic
of Korea, 3Asan medical center, University of Ulsan College of Medicine, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hematopoiesis primarily occurs in the bone marrow (BM), where hematopoietic stem and progen-
itor cells (HSPCs) originate. However, non-lymphoid tissues outside the BM can contribute to hematopoiesis through a pro-
cess known as extramedullary hematopoiesis (EMH). Lupus nephritis (LN) is an autoimmune disease characterized by
immune cell infiltration in the kidney. Although EMH in the kidney has been suggested, the origin and role of kidney HSPCs
in LN remain unclear. We investigated whether kidney HSPCs contribute to LN pathogenesis using lupus-prone mouse
models and urinary cells from patients with LN.

Methods: We examined medullary and extramedullary HSPCs in genetic (MRL/lpr) and chemically induced (TLR7 agonist)
murine LN models. HSPCs were identified as CD45+ and Sca1+ within lineage (Lin; CD3, CD11b, CD45R/B220, Gr-1,
and Ter119) negative cells. Kidney pathology was assessed through blood urea nitrogen (BUN), urine protein–creatinine
ratio (UPCR), and histological scores. The hematopoietic potential was evaluated using a colony-forming unit (CFU) assay
with sorted Lin−CD45+Sca1+ cells, and transcriptomic characteristics were analyzed using bulk RNA-sequencing
(RNA-seq). Single-cell RNA-seq (scRNA-seq) was performed on whole BM and kidney from MRL/lpr or MRL/MPJ control
mice to explore HSPCs migration and differentiation in LN. To examine the intrinsic pathogenic role of HSPCs, BM HSPCs
from chemically induced LN (CD45.2) and vehicle-treated (CD45.1) mice were transferred to recipient (CD45.1/2) mice, with
or without additional TLR7 agonist administration. Urinary cells from patients with LN (n=25) were assessed using flow
cytometry.

Results: The proportion and absolute number of cells with HSPC phenotype (Lin−CD45+Sca1+) were significantly higher in
the BM and kidneys of LN mice than in those of controls. The numbers of kidney HSPCs significantly correlated with kidney
pathological parameters, including BUN and UPCR. The CFU assay showed that Lin−CD45+Sca1+ cells from kidneys of
MRL/lprmice showed hematopoietic potential, particularly forming CFU-Granulocyte–Macrophage (GM). Immune cell anal-
ysis within LN kidneys revealed significantly higher numbers of myeloid lineage cells than that in MRL/MPJ controls. Ly6Chi

monocyte numbers correlated with kidney Lin−CD45+Sca1+ cell numbers. Bulk RNA-seq indicated that kidney and BM Lin−-

Sca1+ cells upregulated HSPC and myeloid lineage-related gene expression. The scRNA-seq revealed myeloid progenitors
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in the BM and kidney of MRL/lpr mice, showing tissue-specific developmental trajectories across overlapping subclusters.
Adoptive transfer of TLR7-stimulated BMHSPCs led to significant immune cell infiltration and exacerbated pathologic sever-
ity. Myeloid-lineage cells were more abundant after the transfer of TLR7-treated BM HSPCs compared to vehicle-treated
controls. In the urine of patients with LN, cells with HSPC phenotypes (Lin-CD45+CD34+CD38−CD10−CD45RA−CD90+)
were identified, correlating significantly with LN severity.

Conclusion: Our findings suggested that dysregulated HSPCs in the kidney play a crucial role in LN pathogenesis through
myeloid cell differentiation.

Disclosure: H. Yi: None; S. Jung: None; M. Cho: None; Y. Kim: None; C. Lee: None; B. Yoo: None; J. Lee: None;
S. Hong: None.
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Characterizing Memory T Cell Subsets Associated with SLE
Etiopathogenesis

Carol Nassar1, Rene Quevedo2, M. Teresa Ciudad2, Zoha Faheem3, Kieran Manion4, Carolina Munoz-Grajales5, Michael
Kim6, Dafna Gladman7, Murray Urowitz8, Zahi Touma1, Tracy McGaha9 and Joan Wither6, 1University of Toronto,
Toronto, ON, Canada, 2Princess Margaret Cancer Centre, Toronto, ON, Canada, 3UHN, Toronto, ON, Canada, 4Toronto
Western Hospital, Toronto, ON, Canada, 5UHN/TWH, Toronto, ON, Canada, 6University Health Network, Toronto, ON,
Canada, 7University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 8Self employed, Toronto, ON, Canada,
9University Health Network, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease associated with severe
morbidity and mortality. Around 70% of SLE patients follow a relapsing-remitting pattern of disease characterized by unpre-
dictable periods of symptom exacerbation known as flares, followed by periods of disease quiescence. Memory CD4+ T cell
subsets have been shown to play an important role in driving the autoantibody production which causes flares in SLE, how-
ever the precise T cell changes that accompany flares are unknown.

Methods: CITE-seq was used to assess the transcriptomic profiles of CD4+ memory T cells in flaring and quiescent SLE
patients. CD4+ memory T cells were isolated from PBMCs, stained with oligo-conjugated antibodies against surface pro-
teins, and subsequently partitioned, barcoded, and sequenced. We examined samples from 15 distinct patients at two sep-
arate clinical visits spaced at least one year apart, yielding 30 paired samples. The longitudinal nature of our data allows us to
inspect transcriptional changes both between and within patients.

Results: Integration of the gene and surface protein expression data allowed us to identify 23 unique immune populations
[Fig.1.A]. Among these, we detected five regulatory T cell (Treg)-enriched clusters expressing canonical Treg-associated
genes. Analysis of the relative expression of key molecules among these clusters [Fig.1.B] revealed one subset with high
exhaustion marker expression and features consistent with cell reprogramming to a more inflammatory phenotype
(increased IFNγ and IL-2 expression). Comparing the proportions of this subset between flaring and quiescent patients at
baseline [Fig.1.C], we found no differences, suggesting that Treg exhaustion occurs in SLE irrespective of clinical flare status.
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Although the frequencies were similar, differential gene expression analysis showed significant differences (e.g., IFN-
stimulated genes) in flaring and quiescent patients at baseline, including within the exhausted Treg subset. Additionally, sam-
ples from quiescent patients were more enriched for central memory T cells (TCMs), specifically TCM1/2/6, compared to
flaring patients (p < 0.05) [Fig.1.C]. Conversely, T follicular helper (Tfh), T peripheral helper (Tph), and Th1 cells were more
enriched in flaring patients at baseline. Longitudinal analysis demonstrated that TCM proportions remained stable over time
[Fig.2], even when patients’ flare status changed between visits.

Conclusion: Treg exhaustion appears consistent regardless of flare status, while differential gene expression highlights the
differences between disease states. Quiescent patients show higher enrichment of TCMs, while flaring patients have
increased Tfh, Tph, and Th1 cells. These preliminary findings highlight the distinct transcriptional profiles and subset distribu-
tions of CD4+ memory T cells in SLE patients, providing insights into the immune mechanisms underlying disease flares and
quiescence.

Figure 1: A) UMAP depicting 23 annotated clusters. B) Heatmap with z-score normalized mean expression of Treg-associated genes across the
Treg-enriched clusters. C) Boxplots showing distribution of proportional percentages of annotated CD4+ memory T cell subsets in SLE patients
at baseline (V1). Each dot represents an individual patient’s data point. Patients are grouped by clinical flare status: Flaring (F, red) and Quiescent
(Q, blue). To assess for statistical difference, Mann-Whitney U test was used, with p-values adjusted for multiple comparisons using the Benjamini-
Hochberg method (*, adjusted p < 0.05).
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Disclosure: C. Nassar: None; R. Quevedo: None;M. Ciudad: None; Z. Faheem: None; K. Manion: None; C. Munoz-
Grajales: None;M. Kim: None;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly,
2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; M. Urowitz: None; Z. Touma:
None; T. McGaha: None; J. Wither: AstraZeneca, 1, 2, Pfizer, 5.

Abstract Number: 1798

CXCL6 Synthesized by Proximal Tubule Cells May Promote Fibrosis in
Lupus Nephritis

Philip Carlucci1, Nalani Sachan2, Andrea Fava3, Brooke Cohen2, Jasmine Shwetar4, Siddarth Gurajala5, Qian Xiao5,
JosephMears6, Katie Preisinger2, Devyn Zaminski7, Kristina Deonaraine8, Peter Izmirly9, Judith James10, Joel Guthridge10,
Wade DeJager11, David Wofsy12, Cynthia Loomis2, Gyles Ward2, Ming Wu13, Chaim Putterman14, Deepak Rao15, Betty
Diamond16, Derek Fine17, Jose Monroy-Trujillo17, H Michael Belmont7, William Apruzzese18, Anne Davidson19, Richard
Furie20, Paul Hoover21, Celine Berthier22, Maria Dall’Era23, Diane Kamen24, Kenneth Kalunian25, Jennifer Anolik26,
Jennifer Barnas27, Arnon Arazi28, Soumya Raychaudhuri29, Nir Hacohen30, Robert Clancy31, Kelly Ruggles32, Michelle
Petri33 and Jill Buyon2, and the Accelerating Medicines Partnership in RA/SLE, 1New York University School of Medicine,
New York, NY, 2NYU Grossman School of Medicine, New York, NY, 3Johns Hopkins University, Baltimore, MD, 4New York
School of Medicine, Ann Arbor, MI, 5Harvard Medical School, Boston, MA, 6Michigan University, Ann Arbor, MI, 7NYU
School of Medicine, New York, NY, 8Jacobs School of Medicine, University at Buffalo, Buffalo, NY, 9New York University
Grossman School of Medicine, New York, NY, 10Oklahoma Medical Research Foundation, Oklahoma City, OK,
11Oklahoma Medical Research Foundation, Oklahoma City, 12University of California San Francisco, SF, CA, 13Northwell,

Figure 2: Longitudinal changes in the percentage of CD4+ memory T cell subsets in SLE patients. Proportional percentage of CD4+ memory T cell
subsets across two visits (baseline (V1) and follow-up) for each patient. Lines connect individual patient data points, colored by switch status at
baseline: Q->F (Quiescent to Flaring), Q->Q (Quiescent to Quiescent), F->Q (Flaring to Quiescent), and F->F (Flaring to Flaring). Points represent
individual measurements, with different shapes indicating different conditions, Flaring (F, circle) and Quiescent (Q, triangle). Statistical significance
was assessed using the Wilcoxon signed-rank test for paired comparisons, with p-values adjusted for multiple comparisons using the Benjamini-
Hochberg method.
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New York, NY, 14Albert Einstein College of Medicine, Safed, Israel, 15Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA, 16The Feinstein Institutes forMedical Research, Manhasset, NY, 17Johns Hopkins School of Medicine,
Baltimore, MD, 18Brigham and Women’s Hospital, Everett, MA, 19Feinstein Institutes for Medical Research, Manhasset,
NY, 20Northwell Health, Manhasset, NY, 21Brigham and Women’s Hospital, SWAMPSCOTT, MA, 22University of Michigan,
Ann Arbor, MI, 23UCSF, Corte Madera, CA, 24Medical University of South Carolina, Charleston, SC, 25University of
California San Diego, La Jolla, CA, 26University of Rochester Medical Center, Rochester, NY, 27University of Rochester,
Rochester, NY, 28Feinstein Institutes for Medical Research, Melrose, MA, 29Brigham and Women’s Hospital, Boston, MA,
30Broad Institute of MIT and Harvard, Boston, MA, 31Columbia University Medical Center, New York, NY, 32NYU
Grossman School of Medicine, Brooklyn, NY, 33Johns Hopkins University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Detection of urinary CXCL6, a member of the IL-8 chemokine family, has been linked to CKD and is
a proposed marker of chronic damage in IgA nephropathy. While a direct role for lung epithelial derived CXCL6 on fibroblast
activation has been described in pulmonary fibrosis, the mechanism by which CXCL6 may promote fibrotic changes in the
kidney remains poorly characterized. Accordingly, this study leveraged the Accelerating Medicines Partnership (AMP) and
NYU lupus nephritis (LN) cohorts to evaluate whether renal fibrosis associates with CXCL6 production by kidney epithelium,
and if CXCL6 can activate renal fibroblasts in vitro.

Methods: LN patients were consecutively enrolled in AMP at the time of a renal biopsy and followed for one year. Dissoci-
ated biopsies were passed through a single-cell RNA sequencing (scRNAseq) pipeline and 1200 proteins were quantified
in urine collected within 3 weeks of biopsy and at each visit thereafter. Additional biospecimens (urine, plasma, and kidney
tissue) were prospectively collected from SLE patients in the NYU lupus cohort to corroborate AMP findings. Primary renal
fibroblasts were stimulated in vitro with recombinant CXCL6 for 72 hours and SMAc induction was visualized with
immunofluorescence.

Results: The AMP scRNAseq revealed expression of CXCL6 by proximal tubule (PT) cells and PT CXCL6 protein expression
was confirmed by immunofluorescence (Fig 1A-C). The proportion of PT cells expressing CXCL6 significantly associated
with biopsy chronicity (Fig 1D). Fibroblasts from biopsies with greater than 1% of PT cells expressing CXCL6 had higher
average ACTA2 expression suggesting myofibroblast transdifferentiation (Fig 1E). The proportion of CXCL6 expressing PT
cells significantly associated with matched urinary CXCL6 levels, but there was no correlation between CXCL6 quantified
in matched plasma and urine samples from LN collected at NYU, suggesting intrarenal production as the source of urinary
CXCL6 (Fig 1F-G). Urinary CXCL6 correlated with higher chronicity and decreased eGFR in both the AMP and NYU cohorts
(Fig 2A-D). In the AMP study, patients classified as nonresponders to standard of care at 52 weeks had higher urinary
CXCL6 at baseline, 12, 26, and 52 weeks compared to complete responders (Fig 2E). In the NYU cohort, urinary but not
plasma CXCL6 was significantly higher in patients with current LN (UPCR >0.5) compared to LN patients in remission
(UPCR < 0.25/normal creatinine, median time from biopsy = 9 years) and SLE nonrenal patients (Fig 2F-G). The association
with current LN vs LN in remission/SLE nonrenal (as a combined variable) persisted after adjusting for GFR in a logistic
regression (p=0.001). Stimulation of primary renal fibroblasts in vitro with recombinant CXCL6 resulted in the expression of
SMAc protein suggesting fibroblast activation.

Conclusion: CXCL6 secretion by PT cells associates with LN biopsy chronicity and is higher in SLE patients with persistent
proteinuria. Further, CXCL6 treatment results in renal myofibroblast transdifferentiation in vitro. These data suggest that PT
to fibroblast crosstalk through a CXCL6 axis contributes to renal fibroblast activation and irreversible scar formation in LN.
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Figure 1: (A) UMAP of the clusters identified in the AMP scRNAseq. (B) Feature plot showing the expression of CXCL6 in defined clusters.
(C) Representative immunofluorescence staining of CXCL6 and LRP2 (a proximal tubule marker) in a lupus kidney biopsy, DAPI (blue), LRP2
(red), CXCL6 (green). (D) Spearman correlation between the proportion of CXCL6 positive proximal tubule PT cells by scRNAseq and biopsy chro-
nicity, n=140 biopsies. (E) Average fibroblast ACTA2 expression in biopsies with less than 1% PT cells expressing CXCL6 (n=28 biopsies) com-
pared to biopsies with greater than 1% PT cells expressing CXCL6 (n=56 biopsies). P-value generated using Wilcoxon rank-sum test; biopsies
with less than or equal to five total fibroblasts were excluded. (F) Spearman correlation between the proportion of CXCL6 positive PT cells by
scRNAseq and urinary CXCL6 protein abundance by multiplex proteomics, n=137 AMP patients. (G) Spearman correlation between plasma
CXCL6 concentration and urinary CXCL6 abundance by ELISA in the NYU lupus cohort, n=22 NYU patients. TNK: T and natural killer, PT: proximal
tubule, INTL: interstitial, GLOM: glomerular, LOH: loop of henle, DN: distal nephron
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Figure 2: (A) Spearman correlation between biopsy chronicity and urine CXCL6 abundance in the AMP cohort, n=168 AMP patients. (B) Spearman
correlation between biopsy chronicity and CXCL6 abundance in the NYU cohort, n=38 NYU patients. (C) Spearman correlation between estimated
GFR and urine CXCL6 abundance in the AMP cohort, n=194 AMP patients. (D) Spearman correlation between estimated GFR and urine CXCL6
abundance in the NYU cohort, n=38 NYU patients. (E) Urine CXCL6 abundance at baseline, 12, 26, and 52 weeks in complete responders (red), par-
tial responders (green), and nonresponders (blue) to standard of care in the AMP cohort. P-values generated using Wilcoxon rank-sum test compare
complete vs nonresponders, *<0.05, **<0.01. (F) Plasma CXCL6 concentration in the NYU cohort comparing patients with current LN (n=22), LN in
remission (n=8), and SLE nonrenal (n=9). P-values generated usingWilcoxon rank-sum test. (G) Urine CXCL6 abundance in the NYU cohort compar-
ing patients with current LN (n=38), LN in remission (n=8), and SLE nonrenal (n=9). P-values generated using Wilcoxon rank-sum test.
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None; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2;
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cryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Bio-
solutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio,
2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharma-
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2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bios-
cienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceu-
ticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2,
Equillium, 1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2.

Figure 3: Immunofluorescence of primary renal fibroblasts incubated for 72 hours in the following conditions: (A) unstimulated, (B) recombinant
CXCL6 treatment, (C) recombinant TGFβ 1 treatment. Cells were stained with SMAc (smooth muscle actin) according to an established protocol.
Images are representative of one experiment performed in duplicate.
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Abstract Number: 1799

In Vitro Evidence for the Restoration of Glucocorticoid Sensitivity by Toll-
Like Receptor 7 and 8 Inhibition in Systemic Lupus Erythematosus

Jia Xin Chow1, Rochelle Sherlock2, Taylah Bennett2, Eric Morand3 and Sarah Jones2, 1Monash University, Melbourne,
Victoria, Australia, 2Monash University, Melbourne, Australia, 3School of Clinical Sciences, Monash University,
Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The strategy of inhibiting toll-like receptors (TLR) 7 and 8 is being evaluated in clinical trials in sys-
temic lupus erythematosus (SLE) to assess its glucocorticoid (GC)-sparing potential. To gain understanding of the mecha-
nisms involved in the potential GC-sparing effect of TLR7/8 inhibition (TLR7/8i) in the SLE context, we studied the anti-
inflammatory action of compound 2 (CMPD2), a well-characterised dual inhibitor of TLR7/8, using primary cells from SLE
patients with low or high type I interferon (IFN) signatures. In parallel, we investigated whether the effects of GCs and TLR7/8i
were synergistic.

Methods: Peripheral blood mononuclear cells (PBMCs) from healthy donors and SLE patients were treated with dexameth-
asone (Dex), CMPD2, or both. Cytokine concentrations and mRNA levels of IFN-stimulated genes (ISGs) and GC signature
genes were subsequently measured in TLR7/8-activated PBMCs. The Loewe additivity model was employed to assess
whether interactions between GC and TLR7/8i were synergistic. To investigate the effect of CMPD2 on B cell behaviour,
we isolated and cultured murine B cells under a range of conditions.

Results: TLR7/8 stimulation of SLE patient PBMC with resiquimod induced interleukin (IL)-6, IL-12p40 and IL-1beta, and
ISG expression, and this was not inhibited by Dex alone. In contrast, CMPD2 significantly reduced cytokine and IFN expres-
sion, restored GC sensitivity of these outputs, and increased CD163 (GC signature gene) expression. Loewe analysis dem-
onstrated that this effect was synergistic. CMPD2 had similar effects on healthy PBMC. In SLE samples, IFN status affected
these results, with IFN hi patients requiring a higher dose of both TLR7/8 inhibitor and GC to achieve synergistic suppression
of inflammation. A synergistic effect of combined TLR7/8i plus GC was also observed in PBMC from SLE patients stimulated
with immune complexes, mimicking the activation of these cells in patients. In addition, CMPD2 powerfully inhibited
TLR7/8-activation of mouse B cells by 5-fold, and restored GC sensitivity of B cells stimulated with TLR7/8 activation plus
T cell co-stimulation and B cell receptor ligation.

CMPD2 restores glucocorticoid sensitivity in SLE patient PBMC.
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Conclusion: TLR7/8i was highly effective in restraining resiquimod or immune complex-triggered inflammatory activation in
SLE patient PBMC, and had synergistic effects with GC on cytokines and ISG expression. Endogenous IFN signature status
in SLE patients may impact the synergy between GC and TLR7/8i to dampen inflammatory responses.

Disclosure: J. Chow: EMD Serono, 5; R. Sherlock: None; T. Bennett: None; E. Morand: AbbVie, 5, Amgen, 5, Astra-
Zeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5,
Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2; S. Jones:
EMD serono, 5.

Abstract Number: 1800

WWC1 Regulates Type I Interferon Production Through Modulation of
cGAS-STING Signaling in Keratinocytes

Bin Xu, Laura Cencer, Benjamin Klein, Shannon Loftus, Lam Tsoi, Johann Gudjonsson and J. Michelle Kahlenberg,
University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Our recent study uncovered a role for dysregulation of the Hippo signaling pathway in systemic
lupus erythematosus (SLE) keratinocytes (KCs) driven by overexpression of WW domain containing protein 1 (WWC1). This
overexpression results in chronic overactivation of Hippo signaling. SLE is also characterized by increased production of
type I interferon (IFN) driven in part by activation of the cGAS-STING-TBK1-IRF3 pathway. This investigation sought to eval-
uate the interplay between WWC1-mediated HIPPO activation and type I IFN production via cGAS-STING signaling.

Methods:Human N/TERT keratinocytes that stably overexpress WWC1or GFP control were treated with the STING agonist
2’3’ cyclic GMP-AMP (cGAMP, 10 μg/mL)) or transfected with Z-DNA (625ng/well of 12 well plate) to activate cGAS-STING
pathway. At 6 hours, phosphorylation of STING and TBK1 was assessed via Western blot, and total downstream gene
expression was analyzed by RNA-seq and type I IFN and IFN-stimulated-genes (ISG) were evaluated by RT-qPCR. Similar
experiments also were performed with or without IFNα priming.

Results: GFP-WWC1 in WWC1OE cell lines was localized to the perinuclear and cytoplasmic regions. As expected,
WWC1OE upregulated the activity of LATS1/2 and increased phosphorylation of Yes-associated protein (YAP) at Ser397.
Surprisingly, WWC1OE decreased the phosphorylation of TBK1 and STING in response to cGAMP induction and Z-DNA
transfection, which led to a significant reduction of IFNB1, ISG15 and IRF7 expression. Furthermore, RNA-seq analysis con-
firmed a striking downregulation of type 1 interferon mediated signaling pathways when WWC1 was overexpressed. Upon
further investigation, WWC1OE may also downregulate STING and YAP total protein content, suggesting that WWC1 may
regulate the stability of cGAS-STING signaling components.

Conclusion: Our study reveals a novel role of WWC1 in regulation of type I interferon production through modulation of
cGAS-STING signaling in keratinocytes. Further investigations will determine how the regulation of STING signaling by
WWC1 can be utilized to understand and treat disease with high type I IFN expression.
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Disclosure: B. Xu: None; L. Cencer: None; B. Klein: None; S. Loftus: None; L. Tsoi: Janssen, 5; J. Gudjonsson: Abb-
Vie/Abbott, 12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, sup-
port, Janssen, 12, support, Novartis, 12, support; J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca,
2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5.

Abstract Number: 1801

Inhibitory Effects of Dapirolizumab Pegol, a Monovalent Anti-CD40L PEG-
Conjugated Antigen-Binding Fragment Lacking a Functional Fc Domain,
on In Vitro T Follicular Helper/B Cell Interactions and Cytokine Production
in Systemic Lupus Erythematosus

Tania Rowley1, Adnan R. Khan1, Laura McLaughlin1, Hannah Cherry1, Farnaz Fallah-Arani1, Yiannis Ioannou1, Debasish
Pyne2 and Anthony Shock1, 1UCB Pharma, Slough, United Kingdom, 2Barts Health NHS Trust, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The pivotal role of CD40-CD40L interactions in systemic lupus erythematosus (SLE) pathogenesis
stems from the orchestration of a range of immune and inflammatory responses involving T cells, B cells, and other
antigen-presenting cells.1 Dapirolizumab pegol (DZP) is a polyethylene glycol-conjugated antigen-binding fragment (Fab’-
PEG) lacking a functional Fc domain that inhibits CD40L,2 under investigation in a phase 3 clinical trial in patients with SLE
(PHOENYCS GO; NCT04294667). Unlike full length IgG monoclonal antibodies that are associated with thrombotic compli-
cations in humans, anti-CD40L antibodies lacking a functional Fc domain do not induce thrombotic events in non-human
primates and fail to activate platelets in vitro.2 In addition, data from phase 1 and 2 clinical trials with DZP in healthy volun-
teers (HV) and patients with SLE did not suggest a safety concern.3,4 Here, an in vitro study investigated the effect of DZP
on T and B cell interactions, and cytokine and immunoglobulin production, relevant to SLE pathogenesis.

Figure. DZP inhibits total and antigen-specific IgG response in human Tfh/B cell co-cultures in vitro
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Methods: Peripheral blood mononuclear cells (PBMCs) from HV and patients with SLE were isolated by Ficoll-Paque. Naïve
T cells, T follicular helper (Tfh) cells, and naïve B cells were further purified from PBMCs by flow cytometric sorting. Intracel-
lular cytokine staining of CD4+ and CD8+ T cells was performed 24 hours after Staphylococcal enterotoxin B (SEB) antigen
stimulation with DZP or an isotype Fab’-PEG control. Cytokine production, measured by LEGENDplex, was assessed after
6 days of culture with SEB. For co-culture experiments, naïve T cells or Tfh cells were incubated with naïve B cells at a 1:1
ratio in the presence of SEB for 14 days with DZP. Total or SEB-specific IgG and IgM were measured by MesoScale Discov-
ery (MSD) and enzyme-linked immunosorbent assay (ELISA), respectively.

Results: Human HV Tfh cells were shown to drive increased naïve B cell antibody responses and class switching over naïve
T cells in an in vitro co-culture assay; DZP inhibited production of both total and antigen-specific IgG antibody responses
(Figure; N=6 donors). IFNγ is a key pro-inflammatory cytokine involved in SLE pathogenesis and DZP was shown to reduce
induction of IFNγ+ CD4+ and CD8+ T cells from patients with SLE after SEB stimulation. After culture of SEB-stimulated
PBMCs isolated from both HV and patients with SLE, DZP statistically significantly inhibited the release of a range of cyto-
kines including IFNγ, IL12p40, IL6, and IL1β relative to the isotype control.

Conclusion: DZP was shown to inhibit key germinal center-relevant cell interactions leading to suppression of cytokine and
total and antigen-specific IgG production in vitro. These data support clinical and transcriptomic/proteomic findings from
patients with SLE treated with DZP, where reductions of immunoglobulins and key pro-inflammatory cytokines have been
observed.4–6

References: 1. RamanujamM et al. Autoimmun Rev 2020;19:102668; 2. Shock A et al. Arth Res Ther 2015;17:234; 3.
Furie R et al. Rheumatology (Oxford). 2021;60:5397–407; 4. Chamberlain C et al. Ann Rheum Dis 2017;76:1837–44; 5.
Cutcutache I et al. Arthritis Rheumatol 2023;75 (suppl 9); 6. Powlesland A et al. Annals Rheum Dis 2024;83
(suppl 1):261.

Disclosure: T. Rowley: UCB Pharma, 3, 11; A. Khan: UCB Pharma, 3, 11; L. McLaughlin: UCB Pharma, 3, 11;
H. Cherry: UCB Pharma, 3, 11; F. Fallah-Arani: UCB Pharma, 3, 11; Y. Ioannou: UCB Pharma, 3, 11; D. Pyne: None;
A. Shock: UCB Pharma, 3, 11.

Abstract Number: 1802

Heterogeneous Neutrophil Subsets Infiltrate Glomeruli of Lupus
Nephritis Patients and Are Elevated in the Kidneys and Urine of Sunlight-
induced Nephritis Flares

Noelle Kosarek1, Joshua Skydel2, Alecia Roy3, Fred Kolling1, Lucas Salas1, Christopher Burns4, Andrea Fava5 and
Sladjana Skopelja-Gardner1, 1Geisel School of Medicine at Dartmouth, Lebanon, 2Dartmouth Hitchcock Medical
Center, Lebanon, 3Dartmouth College, Lebanon, NH, 4Dartmouth Hitchcock Medical Center, Lebanon, NH, 5Divison of
Rheumatology, Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Fig. 1 Neutrophils infiltrate LN glomeruli and correlate with disease activity and injury pathways. (A) Neutrophil elastase (NE) IHC in representative
LN kidneys (class III/IV). Glomerular and tubular staining is observed. (B) Inverse relationship between number of NE+ cells per glomerulus and
serum C3 levels at the time of biopsy determined by Pearson correlation analysis (n = 20, class III/IV n = 17 and IV/V n = 3); (C) Neutrophil elas-
tase+ and CD177+ mono and poly- lobate neutrophils within LN glomerulus. (D-E) Transcriptional pathways scores are defined by VAM method
to compute cell specific pathway scores based on differentially expressed genes between neutrophils and macrophages and type I interferon sig-
nature presence on the 10x Visium (n = 4 LN III/IV). (F) Proximity analysis was performed to define location of neutrophils and macrophages within
kidneys. (G) Transcriptional pathways scores are defined by VAM method using gene lists of the four GO Term Biological Pathways .
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Background/Purpose: Up to�60% of SLE patients in North America will develop kidney disease, lupus nephritis (LN), one
of the main contributors to disease morbidity and mortality in lupus. Sensitivity to sunlight, which affects >80% of patients,
has been reported to provoke LN flares. Despite evidence of neutrophil activation in lupus blood and a pronounced neutro-
phil proteomic signature in LN urine, the role of neutrophils in lupus nephritis (LN) remains unclear.

Methods: Neutrophils were detected by neutrophil elastase and CD177 IHC. Spatial transcriptomics was performed on
class III/IV LN kidneys using Visium 10X. Differential expressed genes (DEGs) between neutrophils (NDN, LDN) and macro-
phages (MP) were defined using RNAseq data. Spots containing NDNs, LDNs, and MP, their location, and injury pathways
associated with their presence, were defined using Variance Adjusted-Mahalanobis to compute scores based on DEGs.
Neutrophils and MP were quantified in urine cell pellets collected at DHMC and Johns Hopkins Lupus Centers by deconvo-
lution of DNA methylation data (Illumina).

Results: Glomerular neutrophil numbers in LN kidneys inversely correlate with serum C3 (Fig. 1A-B). Neutrophils (NE
+CD177+) can be both mono- and poly-lobate (Fig. 1C) and thus likely underestimated by H&E staining. Neutrophils are
equally or more represented in LN glomeruli compared to macrophages (Fig. 1D) and are more prevalent in type I interferon
positive tissue regions (Fig. 1E). Neutrophils are more concentrated in immune-rich areas of the glomeruli and their presence
is associated with increased expression of injury and inflammatory pathways: epithelial cell apoptosis, IL-6 production, ROS
metabolism, and B cell Immunity (Fig. 1F). Both normal-density (NDN) and low-density (LDN) neutrophils infiltrated LN glo-
meruli at comparable levels (Fig. 2A).CXCR4high NDNs are decreased in the blood of LN patients vs. SLE without LN and
are enriched among glomerular NDNs. Blood levels of CXCR4high immature (CD10neg) LDN subpopulation are correlated
with worse kidney function (lower eGFR). LDN+ spots in LN kidneys have increased expression of renal injury and pro-
fibrotic pathways: mesenchymal cell transition, endothelial and epithelial cell migration and differentiation, wound healing
(Fig. 2B). Both intra-renal and urinary neutrophils are increased in LN patients with a skin rash at the time of LN flare, partic-
ularly in those with a sunlight-triggered rash (photo+,Fig. 3A-C). Urinary neutrophils were increased in SLE patients without
LN if they had a malar or photo+ rash at the time of sampling and were associated with increased UPCR.

Fig. 2: Both Normal density (NDN) and low-density (LDN) neutrophils infiltrate LN glomeruli. (A) Differentially expressed genes between lupus NDNs
and LDNs were defined using RNAseq data from the Mistry et al 2019 PNAS study (n = 6 samples per group). Spots containing NDNs and LDNs
were defined using Variance Adjusted-Mahalanobis (VAM) to compute cell-specific pathway scores based on differentially expressed genes.
(B) Transcriptional pathways scores are defined by VAM method using gene lists of the four GO Term Biological Pathways in uniquely NDN+
and LDN+ spots.
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Conclusion: Neutrophils are abundant in LN glomeruli and urine, demonstrate heterogeneity, and associate with specific
pathways of tissue injury, indicative of a pathogenic role. The relationship between high kidney and urine neutrophils and skin
rash suggests a neutrophil-mediated communication between the two organs, relevant to sunlight triggered LN flares.

Disclosure: N. Kosarek: None; J. Skydel: None; A. Roy: None; F. Kolling: None; L. Salas: None; C. Burns: None;
A. Fava: Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2; S. Skopelja-Gardner: None.

Fig. 3 Increased glomerular and urine neutrophils in LN patients with concurrent skin rash and photosensitive (photo+) skin rash. (A) Neutrophils
were detected by CD177, Neutrophil elastase, co-localization in LN kidneys of patients with sunlight-induced LN flare. (B) Number of neutrophil
elastase (NE) positive cells per glomerulus (representative IHC images in Fig. 1 in LN patient s with no skin rash, malar rash, or photosensitive rash.
(LN = calls III/IV, n = 17); (C-D) Levels of neutrophils per ml of urine in urine cell pellets as defined by DNA methylation deconvolution analysis.
(E) Correlation between neutrophils per ml urine and urine protein creatinine ratio (UPCR) at the time of neutrophil analysis. Significance determined
by (A) Student’s t-test or (B-C) one-way ANOVA, or (D) Pearsons correlation analysis *p < 0.05, **p < 0.01, ns = not significant.
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Abstract Number: 1803

Genetics of eGFR Variability as a Proxy for Lupus Nephritis in Patients
with Systemic Lupus Erythematosus

Magdalena Riedl Khursigara1, Nicholas Gold2, Thai-Son Tang3, JingJing Cao4, Daniela Dominguez4, Marisa Klein-
Gitelman5, Dafna Gladman6, Daniel Goldman7, Elizabeth Harvey4, Mariko Ishimori8, Caroline Jefferies9, Diane Kamen10,
Sylvia Kamphuis11, Andrea Knight12, Chia-Chi Lee13, Deborah Levy2, Damien Noone4, Karen Onel14, Christine
Peschken15, Michelle Petri7, Janet Pope16, Eleanor Pullenayegum4, Earl Silverman17, Zahi Touma18, Murray Urowitz19,
Daniel Wallace20, Joan Wither21 and Linda Hiraki2, and Systemic Lupus Erythematosus Collaborative Clinics (SLICC),
1University of Toronto, Cambridge, MA, 2The Hospital for Sick Children, Toronto, ON, Canada, 3University of Toronto,
Mississauga, ON, Canada, 4The Hospital for Sick Children, Toronto, Canada, 5Ann & Robert H. Lurie Children’s Hospital of
Chicago, Chicago, IL, 6University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 7Johns Hopkins University
School of Medicine, Timonium, MD, 8Cedars-Sinai Health System, Los Angeles, CA, 9Cedars-Sinai Medical Center, Beverly
Hills, CA, 10Medical University of South Carolina, Charleston, SC, 11Erasmus University Medical Center, Rotterdam,
Netherlands, 12Division of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health, SickKids
Research Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 13Cedars-Sinai Medical
Center, Los Angeles, CA, 14HSS, New York, NY, 15University of Manitoba, Winnipeg, MB, Canada, 16University of Western
Ontario, London, ON, Canada, 17Silverman, Toronto, ON, Canada, 18University of Toronto, Toronto, ON, Canada, 19Self
employed, Toronto, ON, Canada, 20Cedars Sinai Medical Center, Studio City, CA, 21University Health Network, Toronto,
ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is one of the most common and severe manifestations of systemic lupus ery-
thematosus (SLE). We performed genome wide association studies (GWAS) for lupus nephritis and kidney function mea-
sures over time. We hypothesized that analyzing a person’s eGFR variability over time would be a good proxy for LN and

Table: Characteristics of LN and Non-LN patients (* data available for N= 2740, ** time in years)
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improve power for detecting genetic loci for LN. We also used local ancestry estimation to facilitate inclusion of admixed indi-
viduals and generate ancestry specific estimates for LN outcomes.

Methods:We included SLE patients from several child and adult dedicated lupus databases and the Systemic Lupus Inter-
national Collaborating Clinics (SLICC) cohort. All met American College of Rheumatology and/or SLICC SLE classification
criteria and were genotyped on a multi-ethnic Illumina array. Ungenotyped SNPs were imputed to the Trans-Omics for Pre-
cision Medicine program (TopMed), and local ancestry of chromosomal information was estimated using RFMix and Tractor
software. LN was defined by SLE criteria, with a subset confirmed by kidney biopsy. Kidney function (estimated glomerular
filtration rate, eGFR) was calculated using the Schwartz Bedside formula for measures < 18 years and CKD-EPI for >18 years
of age. Wilcoxon rank sum or Chi-square tests were used to compare characteristics such as kidney function between LN
and Non-LN patients. We completed separate GWAS for the outcomes of LN, mean eGFR and eGFR variability over time
(log of the mean absolute deviation frommean eGFR per participant), in marginal and multivariable adjusted regression mod-
els with sex, site and local principal components using Regenie. Local ancestry analysis was restricted to individuals of
European, African and East Asian ancestry using Tractor. We meta-analyzed ancestry-specific results with METAL software
(significance p< 5x10−8).

Results:We studied 2981 individuals with SLE, 88% female, 46% of European ancestry, 27% childhood-onset SLE, and 45%
with LN (Table). Kidney failure was observed in 25 patients over a median follow-up time of 8.9 years (IQR: 4.1,14.8). Within-
person eGFR was similar between people with and without LN, but eGFR variability was significantly greater in people with
LN (P-value= 2.2e-16). Variability was calculated using a median of 16 [IQR: 8,35] eGFR measurements per person. GWAS
of LN did not identify a significant LN locus, yet GWAS of eGFR variability demonstrated a significant peak on chromosome
15, downstream of SCH4 and intronic to SECISBP2L (Figure). The variant was found in a genomic region of African ancestry.

Conclusion: We completed GWAS of LN, eGFR mean and variability over time, generating ancestry specific estimates and
identified a genome-wide significant locus for variability in measures of renal function over time, in a multiethnic cohort of chil-
dren and adults with SLE. This locus was only found in an African ancestry portion of the genome. Variability in measures of

Figure: Manhattan Plot for eGFR variability. Significant locus on chromosome 15 (red square). Red line indicates cut-off for significance of 5x10-8.
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renal function is correlated with LN, yet GWAS of LN did not identify significant loci. Future work includes repeating analyses
to include all global ancestries, and to investigate the biologic link between the loci and LN.

Disclosure: M. Riedl Khursigara: None; N. Gold: None; T. Tang: None; J. Cao: None; D. Dominguez: None;
M. Klein-Gitelman: AbbVie/Abbott, 2, AstraZeneca, 2, Eli Lilly, 1;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5;
D. Goldman: None; E. Harvey: None;M. Ishimori: None;C. Jefferies: Amgen, 11, Eli Lilly, 5, 11, Takeda, 3;D. Kamen:
Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; S. Kamphuis: None; A. Knight: Pfizer, 6; C. Lee: None;
D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; D. Noone: None; K. Onel: None; C. Peschken: AstraZeneca,
1, GlaxoSmithKlein(GSK), 1, Roche, 1; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd,
6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital,
2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium,
2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene
Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nex-
stone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant,
2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2; J. Pope: None; E. Pullenayegum: None; E. Silverman: None; Z. Touma: None; M. Urowitz: None;
D. Wallace: None; J. Wither: AstraZeneca, 1, 2, Pfizer, 5; L. Hiraki: Janssen, 2.

Abstract Number: 1804

Investigating Adaptive Immune Receptor Repertoires by Deep Immune
Cell Phenotyping in Preclinical Autoimmunity Development

Aleksandra Bylinska1, Miles Smith1, Rufei Lu1, Benjamin Jones2, Carla Guthridge1, Matthew Caleb Marlin1, Christian
Wright3, Susan Macwana3, Wade DeJager3, Marci Beel3, Christopher Lessard1, Cristina Arriens1, Joan Merrill4, Judith
James1 and Joel Guthridge1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Oklahoma State University,
Oklahoma City, OK, 3Oklahoma Medical Research Foundation, Oklahoma City, 4Oklahoma Medical Research
Foundation, Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A loss of systemic self-tolerance to anti-nuclear autoantibodies (ANAs) is one of the main hallmarks
of SLE. However, most healthy females with ANAs will never develop clinical illness. Incomplete lupus (ILE) patients exhibit
some clinical symptoms, while most never progress to SLE. It is unknown what triggers ANA+ healthy individuals to prog-
ress to clinical illness. Alterations in B and T cell receptor repertoires (BCR/TCR) of patients with different autoimmune dis-
eases have been found to affect immune tolerance. This study investigates changes in immune receptors repertoires in
preclinical SLE.

Methods:We selected 64 individuals of African and European American ancestry (ANA-, ANA+ healthy controls, ILE, SLE).
Single cell transcriptomics, VDJ-clone and surface protein profiles for PBMCs were developed using Single Cell Immune
Profiling scRNA-Seq platform (10x Genomics) along with TotalSeq Human Universal cocktail (Biolegend) to assess B/T cell
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clonal expansion, identify VDJ gene usage during preclinical autoimmunity development and find transcriptionally similar clo-
notypes. BCR/TCR data were analyzed with Python packages Scirpy and Dandelion.

Results:We found higher number of expanded clonotypes in ILE and SLE individuals, particularly of Memory B cells, ABCs
and Plasma cells (Fig.1A). It appears clonal expansion is present mostly in individuals of European American ancestry. The
largest clonotypes are present across those three populations (Fig.1B). Additionally, we observed larger CDR3 lengths in
ABCs and Plasma cells (Fig.1C). B cell receptor repertoire appear to have an overlap in ANA- and ANA+ healthy individuals;
however not between disease groups (Fig.1D). Clonotypes with highest modularity score; indicating transcriptional similarity,
are restricted to Memory B cells, ABCs and Plasma cell populations (Fig.1E). Differential expression analysis of B cells in the
two top scoring clonotypes indicates involvement of the following genes: IGKV1-5, IGLV7-46, IGHV1-69, IGHG1,
IGHV1-69D, as well as S100A8, IFI30. One of the most abundant V genes (IGKV2D) is mostly related to ANA+ individuals,
while IGLV4-3 and IGKV2D-30 across SLE. We found cytotoxic T cells have largest fraction of expanded clonotypes with
further increase in ANA+ individuals (Fig.1F-H). However, we haven’t observed differences in expansion by ancestry. Clono-
types with a high modularity score, consisting of cells with similar molecular phenotype, are located mostly within CD8+

Fig1. Evaluation of B/T cell receptor repertoires across preclinical disease development. A. Bar plot showing clonal expansion of B cell subpopu-
lations. B. Bar plot with largest B cell clones by cell type. C. Spectratype plot with the length distribution of CDR3 regions by B cell type. D. A heat-
map showing abundance of B cell clonotypes in each disease group and their similarities. E. Scatterplot visualizing clonotype modularity
representing molecular phenotype with the associated FDR values and UMAP plots of associated B cell populations with clonotypes that are most
similar transcriptionally. F. Clone size visualized on T cell UMAP plot with yellow indicating largest clonotypes. G. Bar plot showing clonal expansion
of T cell subpopulations. H. Bar plot with largest T cell clones by cell type. I. Scatterplot visualizing transcriptionally similar T cell clonotypes with
associated FDR values and corresponding UMAP plots of T cell populations with most similar clonotypes. J. Differential expression analysis of
genes related to defined similar T cell clonotypes.
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cytotoxic T cells and CD4+ Th1-like populations and are associated with higher expression of TXNIP, TMSB4X, HLA,GZMB
(Fig.1I-J).

Conclusion: In conclusion, we found specific clonal characteristics affecting preclinical autoimmunity development that
suggest involvement of lymphocyte population expansion.

Disclosure: A. Bylinska: None;M. Smith: None; R. Lu: None; B. Jones: None; C. Guthridge: None;M. Marlin: None;
C. Wright: None; S. Macwana: None;W. DeJager: None;M. Beel: None; C. Lessard: Johnson and Johnson Innova-
tive Medicine, 2, 5, Johnson and Johnson Sjögren’s Disease Advisory Board, 1; C. Arriens: AstraZeneca, 1, 5, 6, Auri-
nia, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, Cabaletta, 1, GlaxoSmithKlein(GSK), 1, Kezar, 1, Synthekine, 1, UCB, 1;
J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, 5, Aurinia, 1, 2, Bristol Myers Squibb,
1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithKline, 1, 2, 5, Kezar, 1, 2, Lilly, 1, 2, Merck, 1, 2, Pfi-
zer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2, UCB, 1, 2, Zenas, 1, 2; J. James:
GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10; J. Guthridge: AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5.

Abstract Number: 1782.5

Monocytes from HLA B27 Positive Enthesitis Related Arthritis Patients
Are More Activated Than HLA B27 Negative Patients

Shivika Guleria1, Anu Balakrishnan1, Able Lawrence1 and Amita Aggarwal2, 1SGPGIMS, Lucknow, Lucknow, Uttar
Pradesh, India, 2Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India, Lucknow, Uttar Pradesh,
India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Enthesitis related arthritis (ERA) is a chronic immune-inflammatory disease with unknown etiology.
HLA-B27 is the strongest risk factor predisposing to ERA similar to Spondylarthritis (SpA). Children with HLA-B27 have a
more severe disease course and are more likely to have uveitis and sacroiliitis. In adult SpA, HLA-B27 has been associated
with defective bacterial handling, UPR and inflammasome activation in monocytes. However, no data is available in ERA
thus, we studied monocytes in patients with ERA.

Methods: Patients with ERA (ILAR classification) and healthy controls (HCs) were enrolled in the study after informed con-
sent. HLA-B27 was done by PCR. Using flow cytometry monocytes subsets were studied using anti-CD14 and anti-
CD16 antibodies, superoxide (ROS) production was measured by Dihydrorhodamine 123 assay while Phagocytosis was
measured using pH rhodo Green E. coli Bioparticle Conjugate. Cytokine production by the monocytes after LPS (10ng/ml)
stimulation was measured by ELISA.

Results: 60 HLA-B27 positive, 13 HLA-B27 negative and 19 HLA-B27 negative HCs were included. Clinical features were
similar in both HLA-B27 positive and negative ERA patients except the family history which was only present in HLA-B27
positive patients (p< 0.05). JSpADA Score and ESR were higher in HLA-B27 positive patients compared to B27 negative
patients (Table 1).
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Clinical Characteristics and demographic details of the JIA-ERA patients

1. (a) Frequency of Classical Monocytes (b) Monocytic oxidative Index (c) Phagocytic Index (d) TNF- α production (ng/ml) at baseline by monocytes
in B27 positive JIA-ERA patients, B27 negative JIA-ERA patients and HCs (* p<0.05, **** p<0.0001)
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The frequency of Classical Monocytes was higher in B27 positive patients compared to B27 negative patients and B27 neg-
ative HCs (p< 0.05; Figure 1a). Monocytes of B27 positive patients produced more superoxide compared to B27 negative
HCs (7.180 vs 2.965, p< 0.0001; Figure 1b). Phagocytic Index was higher in B27 positive patients compared to B27 nega-
tive patients and HCs (3.390 vs 1.70, p< 0.05; 3.39 vs 1.72, p< 0.05; Figure 1c). TNF- α production was higher at baseline in
B27 positive patients compared to B27 negative patients and also on LPS stimulation (8.22 pg/ml vs 0.4035 pg/ml, p< 0.05;
993.7pg/ml vs 343.4pg/ml, p< 0.01; Fig 1d). IL-6 production showed a trend towards increased production in B27 positive
patients compared to B27 negative patients.

Conclusion: HLA B27 positive patient’s monocytes were more pro-inflammatory with higher ROS production, increased
phagocytosis, and TNF- α production thus may result in persistent inflammation and more severe disease in HLA B27
group.

Disclosure: S. Guleria: None; A. Balakrishnan: None; A. Lawrence: None; A. Aggarwal: None.

Abstract Number: 1806

Bisphenol a Methylation Scores Associate with SLE and
ClinicalSubphenotypes

Holme Vestin1, Nina Oparina2, Maija-Leena Eloranta1, Martina Frodlund3, Iva Gunnarsson4, Christopher Sjowall5,
Elisabet Svenungsson6, Lars Rönnblom1, Ann-Christine Syvänen1, Johanna Sandling1, Juliana Imgenberg-Kreuz1 and Dag
Leonard1, 1Uppsala university, Uppsala, Sweden, 2UU, Uppsala, Sweden, 3Department of Biomedical and Clinical
Sciences, Division of Inflammation and Infection/Rheumatology, Linköping University, Linköping, Sweden, 4Karolinska
Institute, Stockholm, Sweden, 5Linköping University, Linköping, Sweden, 6Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is characterized by production of auto-antibodies, immune
complex formation and an activated type I interferon system. Both genetic and environmental factors are important in the
pathogenesis of the disease. Bisphenol A (BPA) is a widely used chemical with properties similar to estrogen that can be
released from polycarbonate plastics and epoxy resins (1). BPA can alter methylation status in humans (2) and recently
increased levels of BPA was shown in urine of patients with SLE (3). The effect of BPA on DNA methylation in patients with
SLE has not yet been studied. Therefore, the present study aims to investigate if BPAmethylation scores are associated with
SLE and clinical subphenotypes.

Methods: To construct the BPA scores, CpG sites were selected based on published human BPA exposure studies. CpGs
differentially methylated in ≥2 studies and located at independent genetic loci were identified from Illumina HM450k data.
Next, twenty of these CpG sites were selected based on BPA methylation effects in cell lines (https://depmap.org/portal).
Two BPA scores were developed; the BPAall score including all 20 CpGs and the BPASLE score based on three of the
20 CpGs located at known SLE genetic risk loci. Patients with SLE (fulfilling the ACR-82 criteria) and controls from
Sweden were subjected to whole blood DNA Illumina 450k methylation array analysis. The discovery cohort included
347 SLE patients, and 400 blood donor controls. The replication cohort consisted of 201 SLE patients and 187 population
controls. Controls were matched for age and sex. Clinical data were collected at time of sampling.
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Results: Patients with SLE had a significant lower BPAall score compared with controls in the combined cohort (OR 0.996,
p=0.008). Significant lower BPASLE scores were observed in both the discovery cohort (OR 0.739, p< 0.001) and in the
replication cohort (OR 0.783, p< 0.001). The BPAall score was associated with arthritis (OR 0.995, p=0.039) and age at diag-
nosis ≤30 years (OR 0.992, p< 0.001). The BPASLE score was associated with serositis (OR 0.906, p=0.021), prednisolone
treatment at sampling (OR 0.797, p< 0.001) and sum of different antinuclear antibodies ≥3 (OR 0.867, p=0.031).

Conclusion: This is the first study to point towards an association between BPA and DNAmethylation changes in SLE, sug-
gesting increased BPA-associated DNA methylation changes in these patients. The BPA scores were also associated with
specific subphenotypes including serositis and arthritis. Further studies are needed to clarify the role of BPA in SLE
pathogenesis.

References

1. Ma Y, et al. Environmental Research. 2019

2. Besaratinia A. Int J Mol Sci. 2023

3. Wang Y, et al. Ecotoxicology and Environmental Safety. 2024

Disclosure: H. Vestin: None; N. Oparina: None; M. Eloranta: None; M. Frodlund: None; I. Gunnarsson: None;
C. Sjowall: Bristol-Myers Squibb(BMS), 3; E. Svenungsson: None; L. Rönnblom: Ampel Biosolutions, 1, AstraZeneca,
1, 6, Bayer, 2, BMS, 1, UCB, 1; A. Syvänen: None; J. Sandling: None; J. Imgenberg-Kreuz: None; D. Leonard:
AstraZeneca, 1.

Abstract Number: 1807

Identification of HDAC Inhibitor Targeting Type I Interferon and B-cell
Abnormalities in Systemic Lupus Erythematosus

Takehiro Hirayama1, Hyota Takamatsu2 and Atsushi Kumanogoh3, 1Osaka university, ibaraki city, Japan, 2National
Hospital Organization Osaka Minami Medical Center, kawachinagano, Japan, 3Osaka University, Osaka, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aimed to identify drugs that can inhibit both type I interferon (IFN-I) production and
abnormal B-cell maturation and to elucidate the therapeutic effects of the candidate compounds in systemic lupus erythe-
matosus (SLE)–prone mice and their underlying molecular mechanisms.

Methods:We identified an inhibitor of IFN-I production from a chemical library of clinically approved drugs. Then, we exam-
ined its efficacy in suppressing the expression and phosphorylation of upstream signaling molecules for IFN-I and the differ-
entiation of B cells into plasma cells. We also examined whether it could alleviate disease severity in SLE-prone mice,
including STING-associated vasculopathy with onset in infancy (SAVI) mice and New Zealand Black/White F1 (NZB/W
F1) mice.

3690

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Vorinostat, a clinically approved pan-histone deacetylase inhibitor, inhibited both IFN-I production and B-cell differ-
entiation. Vorinostat inhibited TBK1 phosphorylation and following IRF3 nuclear translocation, and suppressed the expres-
sion of IFN-I–inducing molecules, such as IRF5 and IRF7, and B-cell–related genes, such as VpreB. Vorinostat
ameliorated lung inflammation and fibrosis in SAVI mice by decreasing IFN-I. It alleviated the mortality and severity of renal
disease in NZB/W F1 mice by suppressing IFN-I induction and B-cell differentiation. It also suppressed Toll-like receptor
7–mediated plasma cell differentiation in human B cells.

Conclusion: Vorinostat simultaneously suppresses IFN-I production and B-cell differentiation via inhibiting TBK1 phosphor-
ylation and IFN-I– and B-cell–related gene expression. It should be reevaluated as a therapeutic agent for SLE, as it is
expected to benefit patients with SLE in need of more effective and better tolerated therapies.

Disclosure: T. Hirayama: None; H. Takamatsu: None; A. Kumanogoh: Asahi-Kasei, 6, Astellas, 6, Boehringer-
Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 5, 6, Eisai, 2, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Pfizer, 6.
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Not Only Type-I Interferon Regulated Genes Are Differentially Expressed
in Circulating Monocytes from Active Lupus Nephritis Patients

Paula Losada Vanegas1, Juan Antonio Villatoro-García2, Daniel Rodriguez3, Juan Camilo Diaz3, Ricardo Pineda4, Pedro
Carmona-Saez5, Mauricio Rojas6 and Gloria Vasquez7, 1Universidad de Antioquia, Medellin, Antioquia, Colombia,
2GENYO (Centre for Genomics and Oncological Research: Pfizer, University of Granada, Granada, Andalucia, Spain,
3ARTMEDICA, Medellín, Antioquia, Colombia, 4ARTMEDICA, Medellin, Antioquia, Colombia, 5GENYO (Centre for
Genomics and Oncological Research: Pfizer, University of Granada, Granada, Asturias, Spain, 6Grupo de Inmunología
Celular e Inmunogenética, Sede de Investigaci�on Universitaria. Facultad de Medicina. Universidad de Antioquia,
Medellin, Antioquia, Colombia, 7Grupo de Inmunología Celular e Inmunogenética, Sede de Investigaci�on Universitaria.
Facultad de Medicina.Universidad de Antioquia, Medellin, Colombia
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Background/Purpose: Monocytes play an important role in organ damage, such as in Lupus Nephritis (LN). Although
monocytes are typically considered inflammatory cells, evidence shows they also play crucial roles in antigen presentation,
homing, wound healing, and fibrosis. The present study aims to identify transcriptomic signatures in circulating monocytes
linked to the immune response in active Lupus Nephritis (aLN).

Methods: Circulating monocytes were sorted by FACS from three aLN female patients confirmed by kidney biopsy
during initial treatment phase and three female non-SLE Donors (nSD), matched by similar age. After RNA extraction,
the transcriptomes were assessed by Next Generation RNA sequencing with Illumina Novaseq platform. Analyses were
addressed to identify Differentially Expressed Genes (DEGs). The statistically significant DEGs were compared with an
IFN-Regulated gene Signature (IRS) described for interpheronopaties and the resulting set of DEGs were considered
as out of the IRS. A list of DEGs from a previous report of SLE-monocyte transcriptional profile was used as a refer-
ence of genes highly expressed in our study. The IRS was excluded and the overlapping DEGs between the two stud-
ies were assessed. Functional categories and interaction network analysis focusing on immune genes and pathways
were addressed to explore the bridging role of the DEGs in circulating monocyte transcriptional profile in the context
of aLN.

Results: Monocyte gene expression profiling recognized 176 up-regulated genes differentially expressed in aLN
vs nSD. Functional enrichment analysis showed that the most significant functional terms were related to inflamma-
tory response, innate immune response, complement, and coagulation pathways. IRS was present with 23 up-
regulated genes. We identified a set of 23 genes out of the IRS list that overlapped with the DEGs previously
reported in sorted monocytes from SLE patients. OTOF was the most significant up-regulated gene out of the IRS
list. It is a type-I IFN gene related to early anti-inflammatory response and repair and has been reported as a poten-
tial marker in SLE flare. Interestingly, the other most significant DEGs were SERPING1 and LGALS3BP and they are
not type-I interferon-regulated genes. SERPING1 provides instructions to produce C1 inhibitor. Furthermore, the inter-
action network analysis for SERPING1 showed that it also has an association with SELP (Selectin P gene), which
mediates the interaction between monocytes and neutrophils with activated endothelial cells. Finally, LGALS3BP, a
promising biomarker for lupus nephritis, encodes Galectin-3-binding protein was mainly associated with some pro-
teins involved in cell adhesion such as FN1 (fibronectin), other galectin-binding proteins, and sialic acid-binding Ig-like
lectin 10 (SIGLEC10).

Conclusion: Circulating monocytes exhibit a remarkable expression of genes associated with the IFN response in aLN
patients. However, not only were type-I IFN-regulated genes in monocytes induced. We also identified different genes
involved in pathogenic pathways such as complement activation, cell adhesion, and wound healing, which underlie renal
involvement in SLE.

Disclosure: P. Losada Vanegas: None; J. Villatoro-García: None; D. Rodriguez: None; J. Diaz: None; R. Pineda:
None; P. Carmona-Saez: None; M. Rojas: None; G. Vasquez: None.

Abstract Number: 1809

Melanocytes Are Driven Toward an Antigen Presentation Phenotype
Through UV-Induced Keratinocyte Crosstalk and Exposure to Type I
Interferons in Patients with Cutaneous Lupus Erythematosus

Rezvan Moallemian, Lin Zhang, Mehrnaz Gharaee-Kermani, Allison Billi, Amy Hurst, Benjamin Klein and J. Michelle
Kahlenberg, University of Michigan, Ann Arbor, MI
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cutaneous lupus erythematosus (CLE) encompasses various lesion morphologies, but photosensi-
tivity and high type I interferon (IFN) responses are a unifying theme amongst all CLE subtypes. Chronic, elevated type I IFN
exposure heightens inflammatory responses of keratinocytes (KCs) to ultraviolet radiation (UV), leading to additional type I

Figure 1. UMAPS of melanocyte populations from 14 healthy control (H) and seven paired non-lesional and lesional skin biopsies from SLE patients
shown by (A) disease status or (B) cluster. SLE Melanocytes exhibit unique transcriptional profiles in non-lesional (NLE) and lesional (LE) skin that
identify antigen presentation capacity on MHC class II.

Figure 2. Dot plot of antigen presentation-related transcripts that are seen across all clusters. Cluster 0 is composed entirely of non-lesional and
lesional samples and identifies significant antigen presentation capacity on MHC class I and II, compared with all the other clusters.
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IFN production and exacerbation of lesions. Interactions between keratinocytes and other skin cells, including melanocytes,
play a crucial role in the regulation of inflammatory responses and protection against stressors.

Methods: We utilized single-cell RNA sequencing (scRNA-seq) to analyze gene expression profiles in melanocyte popula-
tions from skin samples from systemic lupus erythematosus (SLE) patients and healthy controls with and without UV treat-
ment. Primary melanocytes were isolated from healthy control skin and stimulated with type I and type II interferons to

Figure 3. KEGG pathway analyses of the 334 commonly up-regulated genes from IFNα / IFNβ / IFNγ vs control. Antigen processing and presen-
tation is the dominant downstream pathway following IFNα, β and γ stimulation in primary melanocytes. Primary melanocytes from healthy controls
were stimulated with IFNα, β and γ for 24 hours. RNA was then isolated and subjected to bulk RNA sequencing. Adjusted p-value cutoff: 0.05;
q-value cutoff: 0.2
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observe their response via bulk RNA-sequencing and real-time qPCR. Flow cytometry was utilized to further characterize
the crosstalk between melanocytes and keratinocytes. This was done by exposing keratinocytes to UV radiation and subse-
quently incubating primary melanocytes with the supernatant from these keratinocytes.

Results: We identified an unusual population of melanocytes in lesional and non-lesional SLE skin that is characterized
by high type I IFN-regulated gene expression and upregulation of MHC class II (Figures 1 and 2). Bulk RNAseq data
from primary melanocytes stimulated with type I and II interferons showed that treatment with either IFNα, IFNβ and
or IFNγ was sufficient to increase antigen presentation genes in melanocytes (Figure 3). We thus hypothesized that
KC-derived IFNs generated in response to UV light may be modulating melanocyte function. Indeed, we found that
supernatants from UV-treated keratinocytes induce upregulation of antigen-presenting markers in melanocytes and this
is increased when KCs are exposed to a high type I IFN environment, as is present in SLE skin. Ongoing experiments
are evaluating the KC-derived factors that induce these changes in melanocytes and are examining the antigen pre-
senting function of melanocytes.

Conclusion: Melanocytes isolated from SLE skin are abnormal and are characterized by IFN exposure and MHC Class II
upregulation. Our data suggests type I IFNs induce MHC Class II upregulation in melanocytes and may be shifting melano-
cyte function from keratinocyte protection to immune activation. Future research aims to elucidate melanocyte-mediated
antigen presentation and T cell activation in SLE.

Disclosure: R. Moallemian: None; L. Zhang: None; M. Gharaee-Kermani: None; A. Billi: None; A. Hurst: None;
B. Klein: None; J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS),
2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5.

Abstract Number: 1810

Modulation of Type I Interferon Signaling by Anifrolumab Alters the
Spatial Immune Landscape in Cutaneous Lupus Erythematosus

Ksenia Anufrieva1, Rochelle Castillo2, Ce Gao2, Jessica Liu2, Neda Shahriari2, Kimberly Hashemi2, Dustin Taylor3,
Rachael Rowley2, Elizabeth Rainone2, Avery LaChance2, Rachel Gate4, ilya Korsunsky2, Ruth Ann Vleugels5 and Kevin
Wei6, 1BWH, Cambridge, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Vanderbilt University Medical Center,
Nashville, TN, 410x Genomics, Pleasanton, CA, 5Brigham and Women’s Hospital, Brookline, MA, 6Brigham and Women’s
Hospital at Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Reliable and effective treatments for refractory cutaneous lupus erythematosus (CLE)
remained elusive until the arrival of anifrolumab, a monoclonal antibody targeting the type I interferon receptor subunit
1. In this study, we conducted high-resolution spatial and single-cell analysis from paired lesional and non-lesional
skin samples of CLE patients pre- and post-anifrolumab treatment to gain insights into the immunopathogenesis of
CLE and anifrolumab-induced changes in the cellular milieu. Our initial investigation highlighted significant changes
in the spatial organization of immune cells, particularly in regions with increased expression of genes activated by
type I interferon.
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Methods: Punch biopsies of lesional and non-lesional skin from patients with refractory CLE were obtained prior to and
three months after treatment with anifrolumab. We analyzed these formalin-fixed, paraffin-embedded (FFPE) skin biopsies
using a single-cell gene expression method (Chromium Single Cell Gene Expression Flex) and a high-resolution spatial tran-
scriptomics technique (Xenium In Situ), sequencing 27 and 17 skin biopsies respectively. This comprehensive approach
facilitated the identification and spatial characterization of 53 different cell types.

Results: Comparing single cell data from lesional and non-lesional skin biopsies revealed a significant increase in immune
cell infiltration, which correlated with elevated levels of cells exhibiting a type I interferon response and proliferative pheno-
types (Fig1, A-H). Additionally, pro-inflammatory clusters, including CXCL10-expressing macrophages and cytokine-
enriched papillary fibroblasts, emerged in lesional skin (Fig1, E-F). Cell composition analysis demonstrated prevalence of
plasmacytoid dendritic cells (pDCs), B cells, plasma cells, and CXCL10+ macrophages exclusively in lesional skin (Fig1,
E-F). Spatial mapping across 17 skin biopsies unveiled two distinct clusters of immune aggregates in CLE lesional skin:
one highly enriched mregDCs and pDCs occurring near basal keratinocytes, and another characterized by a predominance
of macrophages located perivascularly (Fig2, A). Furthermore, analysis of spatial and single cell data from patients treated
with anifrolumab demonstrated that reduced type I interferon signaling led to the disappearance of disease-associated clus-
ters and depletion of spatially-organized immune aggregates (Fig2, B-D).

(A) Uniform Manifold Approximation and Projection (UMAP) plot of cells from 27 skin biopsies, identified by single cell FFPE sequencing (scFFPE-
seq). Sample composition: 9 lesional untreated (L), 6 healthy (H), 6 non-lesional untreated (NL), 3 lesional treated (TL), and 3 non-lesional treated
(TNL). (B) UMAP plot of cells from 17 skin biopsies, identified by Xenium, clustered into 13 major cell types. Sample composition: 5 lesional
untreated (L), 2 healthy (H), 3 non-lesional untreated (NL), 4 lesional treated (TL), and 3 non-lesional treated (TNL). (C) Proportion of each cell type
in skin samples sequenced by scFFPE-seq and Xenium. (D) Cell type map from Xenium data. Colors: green - keratinocytes, yellow – fibroblasts,
red – immune cells, grey – other cells. (E-F) UMAP analysis of fibroblast and immune cell transcriptomes in lesional (L) and non-lesional
(NL) skin. (G) Cell type map from Xenium data in lesional skin. Colors: green - keratinocytes, yellow – fibroblasts, red – immune cells,
grey – other cells. (H) Xenium spatial plot showing normalized expression of interferon-response marker IFITM1 and proliferative marker MKI67
in lesional skin.
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Conclusion: Inhibition of type I interferon signaling induces a shift of the lesional skin transcriptome towards the non-
lesional phenotype, characterized by resolution of pro-inflammatory clusters and spatially-distinct immune aggregates.
Notably, despite clinical improvement, treatment with anifrolumab did not result in the conversion of either the lesional
or non-lesional skin transcriptome into the healthy phenotype. Further research is needed to elucidate the specific
molecular response mechanisms underlying the superiority of anifrolumab over other therapies targeting dysregulated
interferon signaling.

Disclosure: K. Anufrieva: None; R. Castillo: None; C. Gao: None; J. Liu: None; N. Shahriari: None; K. Hashemi:
None;D. Taylor: None;R. Rowley: None; E. Rainone: None;A. LaChance: GuidePoint, 2, Janssen, 1, Merck, 5, Pfizer,
5, TD Cowen, 2, UCB, 1; R. Gate: 10x Genomics, 3; i. Korsunsky: Mestag Therapeutics LTD, 2; R. Vleugels: Argenx,
2, AstraZeneca, 2, Pfizer, 12, Study PI, Priovant, 2; K. Wei: 10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mes-
tag, 2, santa ana bio, 2.

(A) Cell type map from Xenium data in lesional skin with two representative immune niches. (B) A plot of estimates of differential composition
analysis for major cell types between treated and untreated lesional and non-lesional skin samples. The error bars represent 95% confi-
dence intervals. The error bar is blue if the composition of the target cell type is insignificant and red if significant. (C) UMAP of Multicellular
Factor Analysis factor scores showing the variability of all cell types captured by single cell Flex sequencing. (D) Cell type map from Xenium
data in lesional skin before and after treatment. Colors: green - keratinocytes, yellow - fibroblasts, red - B cells/immune cells/cells with a
proliferative phenotype.
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Abstract Number: 1811

The Immune Map of Lupus Nephritis: A Spatially Resolved Kidney
Proteomic Approach

Chen-Yu Lee1, Matthew Caleb Marlin2, Xiaoping Yang1, Alessandra Ida Celia3, Vasileios Morkotinis4, Richard Furie5, Jill
Buyon6, Chaim Putterman7, Jennifer Barnas8, Kenneth Kalunian9, Peter Izmirly10, Betty Diamond11, Anne Davidson12,
Diane Kamen13, Jeff Hodgin14, the Accelerating Medicines Partnership RA/SLE15, Judith James2, Michelle Petri16, Joel
Guthridge2, Avi Rosenberg1 andAndrea Fava1, 1Johns Hopkins UNiversity, Baltimore, MD, 2OklahomaMedical Research
Foundation, Oklahoma City, OK, 3Sapienza University of Rome, Rome, Italy, 4University of Oklahoma Health Sciences
Center, Oklahoma City, OK, 5Northwell Health, Manhasset, NY, 6NYU Grossman School of Medicine, New York, NY,
7Albert Einstein College of Medicine, Safed, Israel, 8University of Rochester, Rochester, NY, 9University of California San
Diego, La Jolla, CA, 10New York University Grossman School of Medicine, New York, NY, 11The Feinstein Institutes for
Medical Research, Manhasset, NY, 12Feinstein Institutes for Medical Research, Manhasset, NY, 13Medical University of
South Carolina, Charleston, SC, 14University of Michigan, Michigan, 15multiple, multiple, 16Johns Hopkins University
School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment response rates in lupus nephritis (LN) remain suboptimal, highlighting the need for a bet-
ter understanding of LN pathogenesis to enhance treatment strategies. Single-cell transcriptomic studies are providing an
unprecedented catalog of cell states in LN, yet their spatial organization is not well understood. Given that structure underlies
function, our objective was to delineate the spatial organization of immune cells in LN.

Methods: We developed a serial immunohistochemistry (sIHC) workflow (18-plex), consisting of cycles of staining,
imaging, and de-staining. Image processing was carried out using HALO (Indica Labs), including AI-assisted tissue
classification. Cell type annotation was performed at low resolution clustering for this preliminary analysis. Immune cell
aggregates were defined using DBSCAN as a minimum of 3 cells within a radius (epsilon) of 50 μm to infer interactions
between cells. Tubulointerstitial (TI) aggregate sizes were categorized into small (3-29 cells), medium (30-99 cells), and
large ( >100 cells) based on the frequency distribution (Fig. 1A-B). Glomerular infiltrates were small and were not
subdivided.

Results: In this analysis, we included 29 clinically indicated kidney biopsies classified as LN (13 pure proliferative,
10 pure membranous, 5 mixed, and 1 ISN class II) resulting in 1,913,845 cells (182,783 immune cells). We identified
12,371 cellular aggregates. Most (97%) aggregates were small (< 30 cells) (Fig. 1C-D), however, medium and large
aggregates included 33.7% of immune cells. Overall, aggregate density was similar across LN classes, irrespective of
size and region. Glomerular aggregates were small and primarily composed of CD68+ myeloid cells although some
aggregates included T, B, dendritic and, occasionally, plasma cells (Fig. 2A). Proliferative and mixed classes had more
CD68-rich aggregates, but some were also found in pure membranous. Glomerular lymphocyte-rich aggregates nega-
tively correlated with chronicity (Fig. 2A). TI aggregate density was similar across LN classes (Fig. 1E) and negatively
correlated with GFR. Significant heterogeneity in aggregate composition revealed >10 aggregate subtypes according
to composition and size (Fig. 2). Small aggregates tended to be restricted to 1-2 cell types each, while medium and
large aggregates included mixed proportions of CD4+ T, CD8+ T, B, dendritic, myeloid, and plasma cells likely repre-
senting germinal center-like structures (Fig. 2). Distinct TI aggregate subtypes associated with specific clinical and
pathological features (Fig. 2B-C).
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Conclusion:We describe the heterogeneity in glomerular and TI immune cell structures in LN, offering insights into LN path-
ological processes and potential cellular interactions based on proximity. Tubulointerstitial infiltrates appear similar in mem-
branous and proliferative LN, yet specific immune structures are linked to distinct clinical and pathological features with
many linked to worse GFR, regardless of class. Analysis of 90 additional biopsies is underway to validate and expand these
findings.

Figure 1. Demographics of intrarenal immune cell aggregates. (A) Digitalized biopsy showing an example of the distribution of immune cells in
LN. (B) Examples of intrarenal immune cell aggregates of different sizes. (C) Distribution of aggregates by size and by total cells. (D) Distribution
of aggregates by size and region. (E) Density of aggregate types according to size and class.
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Disclosure: C. Lee: None; M. Marlin: None; X. Yang: None; A. Celia: None; V. Morkotinis: None; R. Furie: AstraZe-
neca, 1, 2, 6; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium, 1, GlaxoSmithKlein(GSK),
1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2; C. Putterman: Equillium, 2, Progentec, 2; J. Barnas: None;
K. Kalunian: None; P. Izmirly: Hansoh Bio, 2; B. Diamond: adicet, 2, alpine, 12, dsmb, atara, 2, DBV, 2, icell, 2, sail,
2; A. Davidson: EMD Serono, 5; D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; J. Hodgin:
None; t. Accelerating Medicines Partnership RA/SLE: None; J. James: GlaxoSmithKlein(GSK), 1, Progentec

Figure 2. Correlation between aggregate subtypes and clinical features. Heatmaps on the left displaying the subtypes of immune cell aggregates.
The proportion of immune cell types in each aggregate was used for K-means clustering to determine aggregate subtypes. The column annotation
rows of the heatmaps represent LN classes, red: proliferative; green: mixed, blue: pure membranous; yellow: ISN class II. Heatmaps in the middle
show the average density of different aggregates, measured as the average number of aggregates per mm2. Heatmaps on the right showing the
correlation matrices between the aggregate subtypes and clinical features. Clinical features, including GFR, urinary protein-creatinine ratio (UPCR),
and NIH activity and chronicity indices, were correlated with each aggregate subtype using Pearson’s correlation coefficient. Correlation coeffi-
cients with statistical significance are shown and marked with asterisks. (A) Glomerular small aggregate (B) Tubulointerstitial small aggregate
(C) Tubulointerstitial medium aggregate (D) Tubulointerstitial large aggregate. Act: NIH activity index; Chr: NIH chronicity index
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Diagnostics, Inc., 5, 10; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca,
2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio,
2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharma-
ceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Inno-
vaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology,
2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceu-
ticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines
Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; J. Guthridge:
AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; A. Rosenberg: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca,
2, Exagen, 5, Novartis, 6, UCB, 2.

Abstract Number: 1812

Glycosylation Changes as Non-Invasive Biomarkers for Lupus Nephritis
Detection and Prognosis

Aaron Angerstein1, Richard Drake2, Vishwajeeth Pasham2, Bethany Wolf2, Jim Oates2 and Tammy Nowling2, 1Medical
University of South Carolina, North Charleston, SC, 2Medical University of South Carolina, Charleston, SC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease predominantly affecting
women of childbearing age. Roughly 50% of SLE patients develop Lupus Nephritis (LN), a serious kidney disease associ-
ated with higher morbidity and mortality. Current urinalysis markers, such as the urine protein to urine creatinine ratio (UPr:
Ucr), lack specificity for glomerular damage, necessitating repeated kidney biopsies to monitor disease progression. This
highlights the need for sensitive, non-invasive diagnostic and prognostic urine biomarkers.

We propose that glycosylation changes in the endothelial glycocalyx precede irreversible damage detectable by current
urine markers. Our previous studies identified elevated glycosphingolipids and an altered N-glycome as discriminative LN
markers. We hypothesize that urinary glycosylation changes, detected by matrix-assisted laser desorption ionization mass
spectrometry imaging (MALDI-MSI), can differentiate LN from SLE and healthy controls, offering insights into glomerular
damage and potentially predicting treatment response.

Methods: Utilizing mass spectrometry methods pioneered by our lab, we analyzed 405 de-identified urine samples from LN
patients and controls for N-glycan composition. Each sample underwent treatment with PNGase F to remove N-glycans
from glycoproteins and was then analyzed using MALDI-MSI after application of a MALDI matrix solution. Data processing
was conducted using SCIMAX Mass Spectrometry instrumentation and SCILS lab software. N-glycan spectra were anno-
tated by matching glycan peak m/z values to an in-house database, utilizing accurate mass determinations from MALDI-
QTOF instrumentation. Renal biopsy samples were also analyzed using the sameMALDI workflow to correlate urinary glyco-
mic signatures with renal histology.

Results: In our initial analysis of 405 urine samples, we identified a total of 81 unique N-glycans, with 45 showing statistical
significance in a one-way ANOVA (p-value of 5 x 10−5). Sparse partial least squares discriminant analysis revealed a clear
distinction between LN and control (SLE/HC) samples (Figure 1). Analysis of total N-glycans showed that LN urine had
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elevated levels of high mannose and sialylated N-glycans, while core-fucosylated N-glycans were more prevalent in HC and
SLE samples, possibly indicating a "healthy" glycocalyx.

Analysis of LN renal biopsy samples using the 81 unique N-glycans identified in LN urine samples revealed correlations
between urinary glycomic signatures and renal histology. Specific N-glycan intensities were linked to kidney structures, with
clear distinctions such as proximal convoluted tubule-specific glycans like m/z 2669.96 (Figure 2) and glomerular-specific
glycans like m/z 2539.90 (Figure 3).

Conclusion: This study demonstrates the potential of urinary N-glycans as biomarkers of disease. Importantly, these
markers may offer advantages over current urinalysis methods by reflecting histological changes in the kidney, indicating
promising avenues for future research and clinical application.

Sparse partial least squares discriminant analysis showing clear separation of LN from control samples.

The bisecting N-glycan at m/z 2669.96 exhibited a much higher intensity in the proximal convoluted tubules compared to
other areas of the kidney in this LN biopsy.

The tetra-antennary N-glycan at m/z 2539.90 exhibited a much higher intensity in the glomeruli compared to other areas of
the kidney in this LN biopsy.

Disclosure: A. Angerstein: None; R. Drake: None; V. Pasham: None; B. Wolf: None; J. Oates: None;
T. Nowling: None.

Abstract Number: 1813

Elucidating the Molecular Correlates of Treatment Response in Lupus
Nephritis via Imaging Mass Cytometry Proteomics and Machine Learning

Frank Sen Hee Tay1, Anto Sam Crosslee Louis Sam Titus2, Vinaika Maruvada2, Sandy Lim1, Jiacai Cho1, Thomas
Thamboo1 and Chandra Mohan3, 1National University Hospital, Singapore, Singapore, 2University of Houston, Houston,
3University of Houston, Houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is a major cause of morbidity and mortality in patients with systemic lupus ery-
thematosus (SLE). Despite the advances in the management of LN, its heterogenous nature poses challenges in predicting
treatment response. Imaging mass cytometry (IMC) offers a potential solution to dissect the heterogeneity of the treatment
response by studying the spatial molecular architecture of LN.
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Figure 1. Increased glomerular/peri-glomerular fibrosis is observed in Class V LN compared to Class IV LN. (A) The targets displayed in the imaging
mass cytometry images are shown pseudo-colored, as indicated. Shown data is representative of 53 glomerular regions of interest drawn from
8 Class IV LN patients, 8 Class V LN patients, and 2 RCC controls. (B-G) Mann Whitney U tests were conducted to assess significant changes
in glomerular fibrosis markers between Class IV LN (green), Class V LN (red) and RCC controls (blue). Whereas each point represents a single inter-
rogated ROI, the bar-charts show the mean in each group. (A, B) Hypercellularity (DNA) in glomeruli was observed in Class IV and Class V LN biop-
sies compared to RCC controls. (C-E) In addition, kidneys with Class V LN showed increased periglomerular deposition of fibronectin, collagen I
and collagen IV. *, p < 0.05; **, p < 0.01; ***, p < 0.001.

Figure 2. Glomerular immune cell infiltrates were increased in LN patients who did not respond to immunosuppressive therapy. (A) Shown imaging
mass cytometry images are representative of 47 glomerular regions of interest drawn from 8 Complete Responder (CR), 4 Partial Responder
(PR) and 4 Non-Responder (NR) patients. The targets displayed in this figure are shown pseudo-colored, as indicated. (B-G) MannWhitney U tests
were conducted to assess significant changes in glomerular infiltrating immune cell markers between NR (blue), PR (green) and CR (red). Whereas
each point represents a single interrogated ROI, the bar-charts show the mean in each group. (A, B, C, D, E and G) Patients who did not respond
to therapy (NR) had significantly increased numbers of immune cell infiltrates into the glomeruli, including CD45RO+ memory T cells, CD4+ T cells,
HLA-DR+ antigen presenting cells, CD14+ macrophages and CD163+ M2 macrophages, compared to LN patients who responded to therapy
(CR and PR). *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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Methods: In total, 47 glomerular and 45 tubulo-interstitial regions of interest (ROI) from 8 Class III, 8 Class IV LN and 3 renal
cell carcinoma patients (RCC) were analyzed. All SLE patients had their first kidney biopsy performed for diagnosis. Glomer-
ular ROIs were selected based on viable glomeruli on histopathological evaluation. Normal adjacent tissue in nephrectomy
samples from RCC patients was used for comparison. Using a validated panel of metal-conjugated antibodies designed
to include markers of major immune cell subsets, resident renal cells and several proteins known to be increased in LN kid-
neys, we performed simultaneous multiplex imaging with IMC for 35 target proteins. Renal response was assessed at
12 months after induction therapy. Unsupervised Bayesian network analysis (BNA) using the EQ algorithm was performed
to determine the associated network with renal response in LN patients using BayesiaLab.

Results: There were increased glomerular, periglomerular and tubulo-interstitial immune infiltrates in LN kidneys compared to
RCC controls. Markers such as CD45RO (memory T cells and activated macrophages), HLA-DR (antigen presenting cells) and
CD68 (macrophages) were increased in ROIs in LN compared to RCC. Interestingly, there was increased glomerular/
periglomerular collagen (collagen I and IV) deposition and fibrosis (fibronectin) in Class V compared to IV LN, despite similar
chronicity indexes (Figure 1). In terms of treatment response, glomerular (Figure 2) and tubulo-interstitial immune filtrates and
fibrosis were increased in LN patients who did not respond to immunosuppressive therapy. Such markers included CD45RO,
HLA-DR, CD14 (macrophages), CD163 (M2 macrophages), collagen I, collagen IV and fibronectin. Lastly, there was evidence
of increased epithelial to mesenchymal plasticity (EMP) in the glomerular and tubolo-interstitial ROIs in nonresponders com-
pared to responders, with increased staining for β-catenin and vimentin. An unsupervised BNA assessing all clinical and IMC

Figure 3. Bayesian network analysis conducted to study the association between renal response, clinical data, pathology indices and renal protein
biomarkers expressed in glomeruli. The size of each node was determined using "node force" and is proportional to its impact on other nodes in
the network, as determined by conditional probabilities. The connections between nodes are determined by Pearson’s correlation coefficient,
showing how variables depend on each other, with the thickness of the connections representing the strength of the correlation. Blue edges rep-
resent positive correlations while red edges represent negative correlations.
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variables revealed associations between the response node with gender, fibrous crescents and chronicity index while the fibro-
nectin node was strongly associated with CD14+ macrophages for both the glomerular (Figure 3) and tubulointerstitial ROIs.

Conclusion: Through IMC proteomics and machine learning, we identified increased macrophages, fibrosis and EMP as
markers associated with poorer treatment outcome for LN. Class V LN, unlike Class IV LN, has hitherto been not associated
with glomerulosclerosis on routine histopathological examination. We demonstrate for the first time that collagen deposition
and fibrosis was increased in Class V glomeruli compared to Class IV using IMC proteomics.

Disclosure: F. Tay: None; A. Louis Sam Titus: None; V. Maruvada: None; S. Lim: None; J. Cho: None; T. Thamboo:
None; C. Mohan: Boehringer-Ingelheim, 2, Equillium, 5, Progentec Diagnostics, 11, Voyager Therapeutics, 2.

Abstract Number: 1814

Understanding Monocyte Derived Macrophages in the Skin of SSc
Patients Through Single Cell Analysis of Blister Fluid Immune Cell
Populations

Sandra Lopez Garces1, Tamara Searle2, Siyu Zhang1, Henry Lopez3, Isra Elhussin4, Clayton Yates4, David Abraham5,
Christopher Denton6, Bahja Ahmed Abdi1 and Richard Stratton7, 1University College London, London, United Kingdom,
2Imperial College London, London, United Kingdom, 3Riptide Bioscience Inc, Bethesda, MD, 4Johns Hopkins University,
Baltimore, MD, 5UCL, London, United Kingdom, 6University College London, Northwood, United Kingdom, 7UCL,
London, England, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cells of the monocyte-macrophages (Mφ) are key players in the pathogenesis of systemic sclerosis
(SSc), contributing to inflammation and fibrosis. To advance beyond the simplified dichotomy of M1 vs. M2 often used
in vitro, our study aims to explore the heterogeneity of monocytes and Mφ in SSc. We employed scRNA sequencing tech-
niques to analyse these cells in blister fluid, and validated by AKOYAmultiplex staining in situ, enabling us to precisely assess
the population complexity and functional states of these cells. Furthermore, we employ an in vitro disease model that closely
mimics SSc conditions, allowing us to replicate key disease features.

Methods: Suction blister fluid was obtained from the lesional tissue of forearm skin of SSc patients (n=6) and healthy volun-
teers skin (n=4), and then profiled by 10X RNAseq. Downstream analysis was performed using standard Seurat pipeline,
GSEA and RNA velocity. Monocyte and Mφ spatial localization was investigated using AKOYA multiplex histochemistry for
10 antibody probes designed to identify activated Mφ (CD206 and CD163) and adjacent vascular (SMA, CD31), stromal
(FSP1, Vimentin, and Pan Cytokeratin) and immune populations (CD3e and CD8). SSc activation of blood monocyte-derived
Mφwas investigated using 5% autologous patient plasma, isolated IgG from anti-topoisomerase (ATA) positive plasma, and
ATA specific Ig-immunocomplexes.

Results: Seven were monocyte/macrophage populations, including two specific monocyte populations and five distinct
macrophage populations were identified standard Seurat pipeline and common monocytes and Mφ markers including
LYZ, CD14, FCGR3A, CD163 and MRC1. RNA velocity analysis suggested a differentiation pathway from monocytes to
macrophages (Mφ), with FCGR3A+ monocytes in Cluster 2 progressing towards macrophage subsets expressing ZEB2,
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Figure 1 Monocyte derived macrophages (MDMφ) are activated in SSc A) UMAP shows different monocytes and Mφ populations, RNA velocity
UMAP indicates monocyte to Mφ differentiation and Dotplot shows expression of activation markers. B) Representative multiplex immunohisto-
chemistry staining showing macrophages near blood vessels. C) In vitro experiments showing plasma induction of CD206, and the effect of
plasma and immunocomplexes in MDMφ activation markers (CD206, CD86, IL-10 and MERTK).
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UTR, and SLC9A9 in Cluster 3, or towards CSTB+ and CCL2high Mφ in Clusters 6 and 0 (Figure 1A). Additionally, a transi-
tion from NME1dim in Cluster 1 to NME1high in Cluster 5, and subsequently to CCL2+ Mφ in Cluster 0, supports the notion
of macrophage plasticity within the blister fluid environment. In-situ localisation showed CD206+/CD163+ double-positive
Mφ near blood vessels in the skin of SSc patients) (Figure 1B). In vitro, monocyte-derived populations exhibited increased
CD206(p=0.0011), CD86 (p= 0.0479), and MERTK (p=0.0013) expression when stimulated with autologous plasma. The
addition of anti-topoisomerase antibodies (ATA) to plasma or ATA immunocomplex (IC) increased CD86 expression
(p=0.0320 and p=0.0076), suggesting an induction of M2b polarisation (Figure 1C) similar to cluster 3 found in transcrip-
tomic analysis.

Conclusion:Our study using blister fluid reveals novel and distinct monocyte and macrophage subsets in blister fluid. These
populations are highly plastic and include tissue resident Mφ and monocyte-derived differentiated into Mφ expressing
CD206 (MRC1) and CD163. The localisation of monocyte derived Mφ adjacent to blood vessels, is consistent with mono-
cyte transmigration into the tissue. In vitro stimulation by plasma or ICs increased activation markers indicating monocytes
might be primed in the blood and further differentiate in the tissue.

Disclosure: S. Lopez Garces: None; T. Searle: None; S. Zhang: None; H. Lopez: None; I. Elhussin: None; C. Yates:
None; D. Abraham: None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingel-
heim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva,
2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; B. Ahmed Abdi: None;
R. Stratton: None.

Abstract Number: 1815

Leveraging Novel Systemic Sclerosis Disease Signatures to Build a
Humanized Drug Discovery Funnel

Lauren Reinke-Breen1, Laura Leys1, Sunhwa Kim2, Lauren Olson1, Anastasia Marinopoulos1, Chris Butler1, Jennifer Van
Camp1 and Lisa Hazelwood1, 1AbbVie, North Chicago, IL, 2AbbVie, South San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic, progressive autoimmune disorder with significant morbidity
and mortality. The lack of effective therapies for SSc is, in part, due to the poor understanding of the molecular and cellular
mechanisms underlying fibrosis pathogenesis. To deepen our understanding of disease progression, we interrogated pub-
lished transcriptomics datasets to deconvolute molecular signatures of SSc over time. The integrated gene signatures were
applied to preclinical models of SSc, enabling optimization of models based upon human disease-relevant endpoints.
Antifibrotic agents, including a tool LPAR1 inhibitor, were used for model validation.

Methods: Transcriptomics profiling and enrichment analyses were used to integrate three published datasets (GSE130955,
GSE58095, and GSE181549). We constructed novel biomarker maps that model the dysregulation seen in early SSc (mean
duration 1.3yr), late SSc (mean duration 7.7yr), and common to both early and late disease. Select biomarkers from these
maps were measured in preclinical models. NHDFs (normal human dermal fibroblasts) and full-thickness human skin
explants were injured with complex inflammatory-fibrotic cocktails, in the presence or absence of antifibrotic agents. A
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28-day bleomycin-induced mouse model of SSc was evaluated, with and without antifibrotic treatment. Across models,
gene expression and secreted proteins were measured.

Results: Using published skin transcriptomics datasets, we constructed novel signatures that capture aspects of the patho-
biology observed in early and late SSc. We demonstrated that treatment of NHDFs and human skin explants with complex
inflammatory-fibrotic cocktails causes an upregulation of multiple genes and proteins identified from these novel SSc signa-
tures, including COL8A1, CTHRC1, MMP-1, and MMP-3. Treatment with a tool LPAR1 inhibitor significantly decreased
these endpoints in NHDFs. (Figure 1)

We also assessed the expression of numerous genes in our novel SSc signatures across four time points in a mouse model
of bleomycin-induced skin fibrosis to determine whether these changes are recapitulated in this model. Figure 2 highlights
genes that were upregulated in both human SSc and the mouse bleo model. Furthermore, we demonstrated that many of
the genes that are significantly increased in the skin of bleomycin-treated mice can be significantly decreased by treatment
with an LPAR1 inhibitor. (Figure 3) Continuing to identify pathways in the mouse bleomycin model that best reflect changes
seen in SSc skin will help improve the translatability of this model.

Conclusion: By profiling three highly-quality SSc skin transcriptomics datasets, we identified key affected pathways and
processes throughout SSc pathogenesis. We used these signatures to identify disease-relevant endpoints and guide the
optimization of preclinical models to recapitulate key aspects of SSc pathobiology. We also demonstrated that treatment
with a tool LPAR1 inhibitor modulates these signatures. These human-centric models will allow us to improve characteriza-
tion of fibrosis mechanisms and assessment of compound efficacy against key disease processes.
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Disclosure: L. Reinke-Breen: AbbVie/Abbott, 3, 11; L. Leys: AbbVie/Abbott, 3, 11; S. Kim: AbbVie/Abbott, 3;
L. Olson: AbbVie/Abbott, 3, 11; A. Marinopoulos: AbbVie/Abbott, 3, 11; C. Butler: None; J. Van Camp: AbbVie/
Abbott, 3, 11; L. Hazelwood: AbbVie/Abbott, 3.
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Abstract Number: 1816

Paracrine WNT Signaling Drives Pro-fibrotic Metabolic Activation of
Systemic Sclerosis Macrophages

EmilyMorris1, Helen Jarnagin2, Heetaek Yang3, Alexandra Turnquist2, Michael Whitfield4 and Patricia Pioli5, 1Dartmouth
College, Enfield, NH, 2Dartmouth College, Lebanon, NH, 3Dartmouth College, West Lebanon, NH, 4Geisel School of
Medicine at Dartmouth, Hanover, NH, 5Geisel School of Medicine at Dartmouth, Lebanon, NH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: While we have shown that systemic sclerosis (SSc) dermal fibroblasts and macrophages (MØs)
engage in reciprocal activation mediated by exosomes via paracrine signaling, the molecular mechanism underlying this
mutual activation is unknown. Because MØ metabolic activity has recently emerged as a critical factor in the regulation of
fibrotic disease, we hypothesized that SSc fibroblast-derived exosomes may modulate pro-fibrotic activation of MØs
through metabolic reprogramming.

Exosomal WNT5A induces pro-fibrotic activation of macrophages by modulating mitochondrial metabolism and pSTAT3 activation in SSc.
(A) SCENITH (single-cell energetic metabolism by profiling translation inhibition) MFI data for macrophage puromycin incorporation after activation
with healthy control (HC) or SSc fibroblast-derived exosomes showing increased basal metabolism in SSc exosome-stimulated macrophages.
(B) Representative blot for WNT5A in SSc and HC fibroblast-derived exosomes. (C-D) SCENITH MFI data for macrophage puromycin incorpora-
tion and calculated metabolic profiles after activation with HC exosomes, SSc exosomes, or SSc exosomes pretreated with the WNT5A receptor
(FZD5) inhibitor, BOX5, demonstrating efficient blockade of SSc-exosome effects upon BOX5 treatment. (E) SCENITH MFI data for puromycin
incorporation in unstimulated or recombinant WNT5A-treated macrophages showing partial recapitulation of SSc exo metabolic profile.
(F) pSTAT3 MFI data in unstimulated and rWNT5A-treated macrophages. (G) Supernatant CCL2 & TNFa ELISAs for unstimulated macrophages,
rWNT5A-treated macrophages, and rWNT5A-treated macrophages pre-treated with the pSTAT3 inhibitor, Stattic, demonstrating the SSc
exosome-like phenotype induced by WNT5A is pSTAT3-dependent.
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Methods: Primary human monocyte-derived MØs (hMDMs) were activated with SSc or control fibroblast-derived exo-
somes and metabolically phenotyped. The ability of SSc exosomes to activate MØs after treatment with metabolic inhibitors
was assessed by flow cytometry, ELISA, and qRT-PCR. Exosome protein content was interrogated to identify candidate
regulators of metabolic activity.

Results: SSc fibroblast-derived exosomes increased the basal metabolic rate of hMDMs, upregulated mitochondrial depen-
dency, decreased glycolytic capacity, and increased lipid uptake relative to healthy controls. OXPHOS blockade abrogated the
ability of SSc fibroblast exosomes to induce pro-fibrotic activation of hMDMs, and prevented reciprocal activation of SSc fibro-
blasts by SSc exosome-activated hMDMs in co-culture. SSc fibroblast exosomes upregulated expression of WNT5A, and pre-
treatment with Wnt pathway inhibitors abrogated SSc exosome-mediated activation. Treatment of hMDMs with rWNT5A
partially recapitulated the MØ activation profile conferred by SSc fibroblast exosomes via a pSTAT3-dependent mechanism.

Conclusion: Here we provide evidence for the emerging role of immunometabolic dysfunction in SSc. Our data suggest that
paracrine WNT-signaling induces metabolic shift in MØs in SSc that are mediate pro-fibrotic activation. These results provide
foundational support for further investigation of the therapeutic utility of targeting MØ metabolism and noncanonical WNT-
signaling for the treatment of SSc.

Disclosure: E. Morris: None; H. Jarnagin: None; H. Yang: None; A. Turnquist: None;M. Whitfield: Abbvie, 6, Boeh-
ringer Ingelheim, 1, 2, Bristol-Myers Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5; P. Pioli: Cel-
dara Medical, 5.

Abstract Number: 1817

Activated Macrophages Mediate Loss of Dermal White Adipose Tissue in
Fibrotic Skin

Chanhyuk Park1, Helen Jarnagin2, AsmaaMohamed3, Yina Huang3, Michael Whitfield4 and Patricia Pioli1, 1Geisel School
of Medicine at Dartmouth, Lebanon, NH, 2Dartmouth College, Lebanon, NH, 3Dartmouth, Lebanon, 4Geisel School of
Medicine at Dartmouth, Hanover, NH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune systemic sclerosis (SSc) is characterized by inflammation, vasculopathy, and dermal
and internal organ fibrosis. A widely-reported but poorly understood aspect of SSc skin disease is the loss of hypodermal
cutaneous fat or dermal white adipose tissue (DWAT), which precedes the onset of dermal fibrosis. While recent work sug-
gests that reprogramming of adipocytic cells into activated, extracellular matrix (ECM)-secreting myofibroblasts may
account for the loss of DWAT and resulting fibrosis observed in SSc patient skin, the molecular mechanism that regulates
this process has not been elucidated. Because we have shown that macrophages (MØs) from SSc patients secrete active
TGF-β, which has been implicated in adipocyte-myofibroblast transition, we hypothesized that activated MØs in SSc mod-
ulate the differentiation and proliferation of adipocyte precursors through release of secreted mediators, including TGF-β,
leading to loss of DWAT and increased ECM deposition.

Methods: To assess the effect of MØs on DWAT deposition in vivo, we initially investigated the effect of myeloid depletion in
the bleomycin (BLM)-induced mouse model of fibrosis using clodronate liposomes. At day -3 (prior to initiation of BLM),

3711

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



clodronate or control liposomes were given i.p., and then clodronate treatments were repeated every 3 days for the duration
of the experiment (21 days). We also used a targeted immunotherapeutic approach using anti-CD206 CAR T cells to elimi-
nate pathological MØs. Anti-CD206 CAR T cells were administered 7 days post-BLM initiation to assess effects on estab-
lished fibrosis. To elucidate the potential mechanism by which activated MØs alter preadipocyte precursor differentiation,
we developed an in vitro co-culture model. Adipose derived stem cells (ADSCs) and bone marrow derived MØs (BMDMs)
were isolated from C57BL/6J mice. BMDMs were differentiated using skin conditioned media (SCM) generated by collecting
supernatants from either naïve or fibrotic skin cultured in vitro for 36 hours. ADSCs were differentiated into pre-adipocytes
using media containing dexamethasone, insulin, and rosiglitazone and were co-cultured with differentiated BMDMs for
96 hours in Transwells. BMDMs and pre-adipocytes were assessed for surface marker and gene expression analyses by
flow cytometry and qRT-PCR. ELISA was used to quantify secreted mediators in cell supernatants.

Results: MØ depletion using clodronate or anti-CD206 CAR T cells led to restoration of DWAT in BLM mice. Expression of
CD206 was increased on BMDMs differentiated with fibrotic SCM. BMDMs differentiated with fibrotic SCM secreted
increased levels of TGF-β1, IL-6 and CCL2. Co-culture of BMDMs with ADSCs induced expression of profibrotic markers
in preadipocytes.

Conclusion: Our results provide insight into a mechanism by which MØs modulate skin fibrosis through regulation of DWAT
deposition. These findings suggest MØs play an important role in pathogenesis and progression of skin fibrosis and that
MØ-targeted therapies may be effective in ameliorating subcutaneous fat loss and potentially limiting excessive ECM depo-
sition, particularly in combination with anti-fibrotic therapies.

Disclosure: C. Park: None; H. Jarnagin: None; A. Mohamed: None; Y. Huang: None;M. Whitfield: Abbvie, 6, Boeh-
ringer Ingelheim, 1, 2, Bristol-Myers Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10, UCB Biopharma, 2, 5; P. Pioli: Cel-
dara Medical, 5.

Abstract Number: 1818

Distribution and Morphological Changes of Adventitial Fibroblasts in
Healthy and Scleroderma Skin

Banafsheh Nazari1, Tracy Tabib2, Christina Morse3 and Robert Lafyatis2, 1UPMC-Mercy, Pittsburgh, 2University of
Pittsburgh, Pittsburgh, PA, 3University of Pittsburgh, Pittsburgh

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Our previous single-cell RNA-sequencing study identified two major fibroblast subpopulations in
healthy skin biopsies: SFRP2/DPP4 and FMO1/LSP1 fibroblasts1. Additionally, we discovered that adventitial fibroblasts
are comprised of two primary clusters based on APOE expression levels: APOE^hi/CCL19/C7-expressing fibroblasts and
APOE^low/FMO1/MYOC-expressing fibroblasts. We showed that FMO1/MYOC-expressing fibroblasts exhibit both peri-
vascular and interstitial distribution, whereas CCL19-secreting fibroblasts are predominantly perivascular2. Although differ-
ent studies suggest the importance of vascular injury in the pathophysiology of scleroderma (SSc), modifications in
adventitial fibroblasts and their morphological changes remain poorly understood. Here, we aim to study the changes in
the distribution patterns of adventitial fibroblasts in healthy skin samples compared to SSc skin biopsies.
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Methods: Forearm skin biopsies were obtained from 12 healthy individuals and 8 scleroderma patients following an
approved protocol by the Institutional Review Board of the University of Pittsburgh School of Medicine. Paraffin-embedded
skin samples were used for double and triple immunofluorescence staining, using Tyramide amplification and various anti-
bodies targeting adventitial fibroblast markers such as CCL19, MYOC, and FMO1. Confocal microscopy was performed
using Olympus FluoView 3000.

Figure 1: Immunofluorescent Staining of CCL19-MYOC Positive Adventitial Fibroblasts in Normal Skin, 60x

Figure 2: Immunofluorescent Staining of CCL19-MYOC-SMA Positive Adventitial Fibroblasts in Scleroderma Skin, 60x

Figure 3: Immunofluorescent Staining of CCL19-FMO1-SMA Positive Adventitial Fibroblasts in Scleroderma Skin, 60x
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Results: Our analysis revealed dramatic changes in the distribution of adventitial fibroblasts between healthy and SSc skin
samples. In healthy skin, CCL19 and MYOC stained overlapping populations of adventitial fibroblasts. In SSc skin, we
observed a marked increase in CCL19-expressing fibroblasts, predominantly around the vasculature with extensions into
the interstitium adjacent to vascular structures. These cells appeared to be denser in the upper dermis, particularly the pap-
illary dermis. In patients with advanced SSc, this expansion into interstitium was more pronounced, while in healthy individ-
uals the distribution pattern of CCL19 fibroblasts remained limited to the perivascular regions. Similarly, FMO1 and MYOC-
expressing fibroblasts exhibited expanded interstitial presence in SSc skin, following the pattern observed in CCL19 expan-
sion. Interestingly, MYOC-positive cells also showed increased presence in the papillary dermis of SSc skin, mirroring the
distribution of CCL19 fibroblasts.

Conclusion: Our study indicates complex patterns of adventitial fibroblasts, expressing overlapping markers. These fibro-
blast populations appear to infiltrate the interstitium in the skin of SSc patients compared to healthy samples. These differ-
ences along with the increase in specific fibroblast subpopulations suggest that changes in adventitial fibroblasts may
have a critical role in modifying vascular integrity and perivascular inflammation. These studies using protein markers confirm
and extend our previous observations, characterizing various adventitial subpopulations by single-cell RNA sequencing.
Future studies using spatial transcriptomics will provide further insights into the role of changes in different fibroblast sub-
populations in SSc skin.

Disclosure: B. Nazari: None; T. Tabib: None; C. Morse: None; R. Lafyatis: None.

Abstract Number: 1819

Insulin-like Growth Factor Binding Protein-7 (IGFBP7) Plays a Pathogenic
Role in Dermal Fibrosis and Is Increased in Systemic Sclerosis

Ye Jin Jeong1, Gayathri Guru Murthy1, Gaochan Wang1, Tahia Rahman1 and Benjamin Korman2, 1University of
Rochester School of Medicine and Dentistry, Rochester, NY, 2University of Rochester, Rochester, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc, scleroderma) is an autoimmune connective tissue disease that causes
autoimmunity, vascular dysfunction, and fibrosis of the skin, lungs, and other organs. Insulin-like growth factor binding pro-
tein 7 (IGFBP7) is a pleiotropic molecule that plays roles in IGF and insulin signaling, cellular senescence, and has recently
been shown to drive fibrotic disease in the heart and the kidney. Intriguingly, IGFBP7 is a sensitive serum biomarker for
the detection and severity of SSc-associated pulmonary hypertension. We hypothesize that IGFBP7 plays a pathogenic role
in scleroderma by directing distinct molecular pathways which drive fibrosis.

Methods: C57BL/6J mice were subcutaneously injected with bleomycin (bleo) to study dermal fibrosis. Skin sections were
stained by immunofluorescence to quantify cells positive for IGFBP7 and co-localization of aSMA and IGFBP7. IGFBP7-KO
mice (IGFBP7fl/fl/mTmG-Cre) were generated, and bleomycin was administered to these animals, and skin was assessed for
dermal and subcutaneous adipose thickness. To assess the relevance in human disease, publicly available microarray
(GSE181549, GSE47162) and single cell RNA-seq (GSE249279) data from SSc patients were analyzed. To address
IGFBP7’s mechanism in fibroblasts, bulk RNA-seq was performed on SSc and healthy human dermal fibroblasts cultured
with and without 30ng/mL of IGFBP7. Lastly, primary fibroblasts were cultured with IGFBP7, TGF-b1, or both to assess
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IGFBP7’s effect under fibrotic conditions. Expression of genes involved in fibrotic and senescence pathways were assessed
using qPCR.

Results: Increased expression of IGFBP7 and co-localization of IGFBP7 and aSMA in fibrotic skin was observed in mice
treated with bleomycin (Fig 1a-c). IGFBP7 knockout mice had significantly decreased dermal thickness (Fig 1d-f). Analysis
of GEO datasets revealed that IGFBP7 was significantly upregulated in patients (Fig 2a, p< 0.001) and displayed positive
correlation with Modified Rodnan Skin Score (Fig 2b, R2=0.33). This finding was corroborated by single cell RNA-seq which
showed IGFBP7 expression is restricted to endothelial, fibroblast, and mural cells and increased in SSc (Fig 2c). When skin

Figure 1. IGFBP7 is increased in fibrotic skin and its deficiency protects against dermal fibrosis. (a) H&E stain and IF stain of skin from C57BL/6J
mice injected with either PBS or bleomycin. Third column shows magnification of field of view (FOV) shown in white box. (b) percent of cells with
positive IGFBP7 staining. (c) percent of cells with co-staining of IGFBP7 and aSMA. (d) H&E stains of mouse skin after either Bleo or PBS injection.
(e) dermal thickness and (f ) dermal white adipose thickness of the skins of control with PBS (vehicle), control with Bleo, and IGFBP7 KOwith Bleo. *
indicates p<0.05, *** indicates p<0.0005, and **** indicates p<0.0001. Student’s t-test used for statistical analysis for (b) and (c). Two-way ANOVA
used for statistical analysis for (e) and (f ).
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fibroblasts were cultured with IGFBP7, they had higher expression of genes that are responsible for apoptosis, p53 signal-
ing, angiogenesis, and oxidative stress (Fig 3). Lastly, scleroderma fibroblasts that were cultured with both IGFBP7 and
TGF-b1 demonstrated an elevated expression of genes implicated in myofibroblast differentiation and senescence relative
to either treatment alone.

Conclusion: IGFBP7 is expressed in fibroblasts, endothelial, and mural cells and is increased in fibrotic skin in both
SSc patients and mice treated with bleomycin. Increased IGFBP7 correlates with severity of SSc skin disease.
IGFBP7 loss-of-function significantly ameliorates dermal fibrosis. Fibroblasts cultured with IGFBP7 displayed alter-
ations in pathways including apoptosis, p53 signaling, angiogenesis, and oxidative stress. When co-treated with both
IGFBP7 and TGF-b, SSc fibroblasts were more likely to express genes indicating myofibroblast transition and cellular
senescence.

Figure 2. Increased IGFBP7 expression in SSc skin. (a) IGFBP7 expression is increased (p<0.001) in SSc patient skin (n=113) relative to healthy
control (HC, n=44) from the dataset GSE18154. Left, volcano plot demonstrating significant differentially regulated genes, Right, Normalized gene
expression of IGFBP7, Student’s t-test. (b) IGFBP7 is positively correlated (R2= 0.33, p<0.001) with the Modified Rodnan Skin Score (MRSS) in
dataset GSE47162. (c) Single cell RNA-Seq demonstrates high levels of IGFBP7 expression in fibroblasts, endothelial and mural cells in human
skin and increased IGFBP7 expression in SSc patients (p<0.001 in each cell type), dataset GSE249279.
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Disclosure: Y. Jeong: None; G. Guru Murthy: None; G. Wang: None; T. Rahman: None; B. Korman: None.

Figure 3. Pathway analysis of SSc dermal fibroblasts treated with IGFBP7. Explanted dermal fibroblasts from SSc patients and healthy controls
(N=3 each) were cultured and RNA was collected 24hours after treatment with or without 30ng/mL of IGFBP7. (a) Heatmap demonstrates that
IGFBP7 treatment and condition (SSc vs control) are able to define unique gene expression profiles. (b) Differentially expressed pathways
(Panther Database) include multiple biologic processes relevant to SSc.

3717

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1820

Disruption of Ca2+ Homeostasis and Enhanced Ca2+ Signaling in
Scleroderma Fibroblasts Is Due to the Vicious Cycle Formed by
Mitochondrial-derived Reactive Oxygen Species, CaMKII, and ER
Extrusion Pump RYR2

Yuzo Ikari, William Brodie, Megan Mattichak, Sirapa Vichaikul, Qi Wu, Dinesh Khanna and Eliza Pei-Suen Tsou,
University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Prior research has suggested that manipulating intracellular Ca2+ concentrations might yield anti-
fibrotic benefits across various experimental models. Moreover, inhibiting downstream calcium-binding proteins, such as
the calcium/calmodulin protein kinase II (CaMKII), blocked the progression of fibrosis. Beyond activation via Ca2+-dependent
phosphorylation, oxidative stress originating frommitochondria (mitoROS) can also activate CaMKII. The ryanodine receptor
2 (RYR2) plays a role in Ca2+ release from the endoplasmic reticulum (ER) and can be activated by phosphorylation through
CaMKII or via oxidation by mitoROS. In our current study, we posit that the aggravation of scleroderma (SSc) fibrosis in fibro-
blasts is associated with disturbed Ca2+ balance and intensified Ca2+ signaling. This is proposed to stem from a harmful
feedback loop involving mitoROS, CaMKII, and RYR2, as illustrated in Figure 1.

Methods: Dermal fibroblasts were isolated from skin biopsies of patients with diffuse cutaneous SSc. Fibroblasts were
treated with a CaMKII inhibitor KN93, a mitoROS quencher Mitoquinol (MitoQ), or a RYR2 stabilizer JTV519 for 72 hours.
Gene expression was measured using qPCR and Western blotting. Fibroblast functions were assessed via cell migration
assay, gel contraction assay, and proliferation assay. MitoROS was detected using MitoSOX, and intracellular Ca2+ was
measured using Fluo-4 by flow cytometry. A p-value of < 0.05 was considered significant.

Results: Inhibition of CaMKII using KN93 markedly reduced the expression of genes associated with fibrosis in SSc fibro-
blasts. Furthermore, KN93 suppressed SSc fibroblast functions, including cell proliferation, migration, and their ability to
contract a gel matrix. These anti-fibrotic outcomes were achieved by inhibiting the phosphorylation of CaMKII, lowering
CAMK2A gene expression, and reducing levels of intracellular Ca2+. Similarly, neutralizing mitoROS with MitoQ led to a
decrease in fibrotic gene expression and hindered the proliferative, migratory, and matrix-contracting capabilities of SSc
fibroblasts. MitoQ achieved anti-fibrotic effects by preventing both the phosphorylation and oxidation of CaMKII and by
diminishing intracellular Ca2+ concentrations. Additionally, MitoQ effectively reduced the production of mitoROS. JTV519,
the RYR2 stabilizer, displayed a moderate but notable reduction in the expression of fibrotic genes at the highest concentra-
tion tested, and it significantly curtailed cell proliferation and migration.

Conclusion: Our research revealed a new paradigm where intracellular Ca2+ and CaMKII foster a pro-fibrotic profile in
SSc fibroblasts. We provided evidence that the dual activation of CaMKII - via Ca2+/calmodulin binding and oxidative
modulation - amplifies Ca2+ signaling, which in turn drives the fibrotic phenotype. These insights significantly extend
the current understanding of Ca2+-related mechanisms in SSc fibrosis, a previously underexplored area. Additionally,
our findings reveal the potential pathogenic role of mitoROS, as well as ER extrusion pump RYR2, in Ca2+-mediated
pro-fibrotic processes.
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Disclosure: Y. Ikari: None;W. Brodie: None;M.Mattichak: None; S. Vichaikul: None;Q.Wu: None;D. Khanna: Abb-
Vie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa
Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2;
E. Tsou: None.

Abstract Number: 1821

Single-Cell RNA SequencingBioinformatic Pipeline Optimized for Non-
Coding GenesIdentified LINC01503 and MIR193-BHG as Potential
Pathogenic Effectors in Systemic Sclerosis Fibroblasts

Sophie Wagner1, Elena Pachera2, Gino Andrea Bonazza3, Celina Geiss4, Astrid Hofman4, Laura Much4, Lumeng Li4,
Pietro Bearzi3, Anna-Maria Hoffmann-Vold5 and Oliver Distler6, 1University of Zurich, Schlieren, Switzerland, 2University
Hospital Zurich, Zurich, Switzerland, 3Center of Experimental Rheumatology, Department of Rheumatology, University
Hospital Zurich, University of Zurich, Schlieren, Switzerland, 4Center of Experimental Rheumatology, Department of

Figure 1. We propose a model wherein increased Ca2+ signaling intensifies fibrotic processes in scleroderma (SSc) fibroblasts. This is attributed to
a self-perpetuating cycle involving mitochondrial reactive oxygen species (mitoROS), Ca2+/calmodulin-dependent protein kinase II (CaMKII), and
the ryanodine receptor 2 (RYR2). Elevated levels of either Ca2+ or mitoROS can stimulate CaMKII, which in turn activates RYR2. Activated RYR2
promotes Ca2+ release from the endoplasmic reticulum (ER), which further escalates mitochondrial oxidative stress. Additionally, mitoROS directly
activates RYR2, amplifying this cycle. Our research uncovers a novel framework where the interplay between intracellular Ca2+ and mitoROS pro-
motes a fibrogenic environment in SSc fibroblasts. Abbreviation: CaM, calmodulin.
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Rheumatology, University Hospital Zurich, University of Zurich, Zurich, Switzerland, 5Oslo University Hospital, Oslo,
Norway, 6Department of Rheumatology, University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich,
Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Long non-coding RNAs (lncRNA) are a class of transcripts that regulate gene expression. Currently,
only few lncRNAs have been linked to SSc pathogenesis. As lncRNAs often evade large screens due to their high cell specificity
and low copy numbers, distinct analysis methods are needed to identify differentially expressed lncRNAs. Here, we aimed to
identify candidate lncRNAs that may play a role in SSc using a bioinformatic pipeline optimized for non-coding genes.

Methods: Single cell RNA sequencing (scRNA-seq) data from sex matched SSc and healthy control (HC) skin biopsies were
obtained with the 10X Genomics workflow. To analyze lncRNAs expression, we optimized a scRNA-seq bioinformatic pipe-
line, which included STARsolo alignment and differential gene expression analysis (DGEA) with DESeq2. Human
dermal fibroblasts were isolated from skin biopsies of SSc patients and HC. LncRNA expression was analyzed by RT-
PCR. Cells were treated with 10 ng/mL TGF-β1. LncRNAsMIR193-BHG and LINC01503were silenced in SSc dermal fibro-
blasts using locked nucleic acid antisense oligonucleotides (LNA GapmeRs), followed by bulk RNA sequencing (bulk RNA-
seq) and subsequent DGEA as well as Gene Set Enrichment Analysis (GSEA).

Results: Our optimized bioinformatic pipeline enabled us to account for the low expression levels and cell specificity of
lncRNAs. With a focus on fibroblasts, DGEA revealed 23 differentially expressed lncRNAs from SSc patients (n=7) as com-
pared to HCs (n=6). Pseudo bulk analysis provided the five top lncRNAs differentially expressed in SSc fibroblasts (CYTOR,
ENSG00000287853, LINC01503, MIR193-BHG, ZNF295-AS1). Subsequent RT-PCR confirmation analysis in cultured
fibroblasts showed a significant 1.89-fold increase of LINC01503 basal gene expression in SSc fibroblasts as compared
to HC fibroblasts (n=8, p< 0.05). TGF-β1 stimulation of fibroblasts led to a 2.96-fold increase of LINC01503 gene expression
in SSc cells (n=6, p< 0.01). Conversely, basal MIR193-BHG expression was not significantly altered between SSc and HC
fibroblasts, MIR193-BHG expression was significantly induced by TGF-β1 stimulation 1.42-fold in HC cells (p< 0.001) and
by 1.39-fold in SSc cells (p< 0.01) respectively. Knockdown of LINC01503 in SSc fibroblasts followed by bulk RNA-seq
analysis showed TAPT1 and DUSP6 among the top differentially expressed genes. TAPT1 protein instability has been linked
to impaired collagen fibril formation. DUSP6 negatively regulates members of the Mitogen-Activated Protein Kinase (MAPK)
family. Knockdown of MIR193-BHG in SSc fibroblasts lead to the downregulation of several extracellular matrix genes
(SULF1, RB1, B4GALT1, CCDC80, CRISPLD2, FBLN5, ADAMTS5, RUNX1, FLRT2, VIT). GSEA showed “extracellular
matrix organization”, “extracellular structure organization” and “extracellular matrix” among the top enriched gene sets.

Table 1: Top 5 lncRNA targets and their respective values for several metrics. Base mean =mean count in all fibroblasts. Mean HC =mean count in
all HC derived fibroblasts. Mean SSc = mean count in all SSc derived fibroblasts. Log2FC = log2 fold change between HC and SSc gene expres-
sion, positive values indicate more abundance in SSc derived cells. Padj = adjusted p value. Biotype = Classification of the gene based on Ensembl
annotation using BioMart. No. Cells = number of fibroblasts that express the gene.
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Conclusion: Our targeted bioinformatic analysis revealed previously overlooked lncRNAs LINC01503 and
MIR193-BHG, which may play a role in SSc pathogenesis. These findings contribute to a deeper understanding of dis-
rupted regulatory processes in SSc skin fibrosis and highlight the importance of exploring lncRNAs to better under-
stand SSc pathomechanisms.

Figure 1: Gene expression differences between HC and SSc sc-RNA seq fibroblast data. Volcano plot representing the gene expression difference
(log2 fold change) of non-coding RNA between SSc and HC fibroblasts and their respective adjusted p-values (Benjamini and Hochberg). Genes
that show absolute log2 fold changes > 1 and p.adj <= 0.05 are displayed in red. MIR193-BHG and LINC01503 are indicated. Positive log2 fold
change means the gene is more abundant in SSc patient fibroblasts.

Figure 2: Effects of LINC01503 and MIR193-BHG knockdown on gene expression in SSc derived fibroblasts. (A) Heat map showing centered and
row scaled gene expression of differently expressed genes (rows) per sample (columns) upon LINC01503 knockdown. TAPT1 and DUSP6 are
indicated in red. (B) Bar plot showing significantly downregulated processes upon MIR103-BHG knockdown. Count = Number of differentially
expressed genes affiliated with each process. Processes related to extracellular matrix are indicated in red.
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Disclosure: S. Wagner: None; E. Pachera: None; G. Bonazza: None; C. Geiss: None; A. Hofman: None; L. Much:
None; L. Li: None; P. Bearzi: None; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Sup-
port for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant
Therapeutics, 2, Roche, 2, 6, 12, Support for travel, Werfen, 2; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of
systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen,
2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG,
12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair,
EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossa-
mer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin,
2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Pro-
metheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss
Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2.

Abstract Number: 1822

Analysis of Differential Activation of Lysophosphatidic Acid Regulated
Genes in Diffuse and Limited Cutaneous Systemic Sclerosis

Medha Kanitkar1, Philip Yee2, Stefano Rodolfi1, Kristina Clark3, Voon Ong4 and Christopher Denton5, 1University
College London, London, United Kingdom, 2UCL, London, United Kingdom, 3University of Oxford, Oxford,
United Kingdom, 4University College London, London, England, United Kingdom, 5University College London,
Northwood, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1. Significance analysis of microarrays showing supervised hierarchical clustering by differentially activated LPA genes and subsets of SSc
and healthy controls. The LPA signature gene set is highlighted on the right and shows differential clustering across the SSc subsets.
Figure generated in Morpheus software by the Broad institute
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Background/Purpose: Lysophosphatidic Acid (LPA) is a lipid mediator implicated in the pathogenesis of SSc and idio-
pathic pulmonary fibrosis. Phase 2 clinical trials targeting this biological pathway show potential benefit with attenuation of
downstream antifibrotic pathways through inhibition of LPA receptor 1 (LPAR1) or autotaxin. We have performed gene set
enrichment analysis of skin biopsies from well characterised systemic sclerosis (SSc) patients and healthy controls using a
validated 61 gene set published by the Broad Institute [https://www.gsea-msigdb.org/gsea/msigdb/index.jsp].

Table 1. The greatest differential gene expression of LPA regulated genes across the diffuse SSc subsets (early, established and follow up diffuse
cutaneous SSc) showing statistical significance compared to healthy controls. Adjusted p value (<0.05) and fold change is calculated for
each gene
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Methods: The BIOPSY cohort recruited 68 well characterised SSc patients prospectively from a large tertiary centre over
the course of 24 months. 50 SSc skin biopsy samples were collected across disease subsets including early diffuse cutane-
ous (dc)SSc (n=21), limited cutaneous (lc)SSc (n=15) and established dcSSc (n=14) with 16 matched healthy controls. Bulk
RNA sequencing was used to perform analyses including genome-wide transcriptome profiling of whole blood and whole
skin samples. Statistical analyses was performed using Morpheus, Microsoft Excel, GraphPad Prism and STRING software
packages.

Results: Differential gene expression analysis of the published LPA gene set was used as a reference to interrogate the
BIOPSY cohort subsets of SSc compared to healthy controls. Top differentially expressed LPA regulated genes by statistical
significance (p value < 0.05) were identified for each SSc subset. Supervised hierarchical clustering analysis revealed distinct
gene signatures across the subsets of SSc (figure 1). Unpaired t tests using adjusted p value < 0.05 applied to each SSc
subset revealed differential expression between dcSSc, lcSSc and healthy controls (table 1) of certain LPA regulated genes,
e.g. PRKCD shown in figure 2.

Functional analysis revealed biological pathways including D5 Dopamine receptor binding (GNA12, GNA13), calcium-
independent protein kinase C activity (PRKCD and PRKCE), LPA receptor activity (LPAR1, LPAR2, LPAR3, LPAR4) and G
protein-coupled serotonin receptor binding (GNAO1, GNAZ, GNA11, GNA13). 4 genes (ADCY2, LPAR1, LYN and GNAO1)
with greatest statistical significance were found across the SSc disease spectrum (early dcSSc, established dcSSc and
lcSSc) suggesting novel targets for future therapies.

Conclusion: Our findings confirm differential activation of LPA regulated genes in early dcSSc, established dcSSc and
lcSSc that are not present in healthy skin. There is significant heterogeneity across the SSc subsets in the downstream bio-
logical pathways mediated by LPA genes in SSc. Our findings support therapeutic targeting of this pathway in
SSc and identify subgroups. This may inform future clinical study design and help understand differential treatment
response.

Figure 2. Scatter plot to show an example gene (PRKCD) differentially expressed in diffuse SSc, limited SSc and healthy control subsets. Data are
plotted as mean with Standard Error of Mean, p value 0.0021 across all 3 subsets and R squared 0.1312 using ordinary one-way ANOVA test in
GraphPad Prism
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Disclosure: M. Kanitkar: None; P. Yee: None; S. Rodolfi: None; K. Clark: None; V. Ong: None; C. Denton: AbbVie,
2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring,
2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche,
2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2.

Abstract Number: 1823

Identification and Prediction of Systemic Sclerosis Intrinsic Subtypes
Using Semi-Supervised and Supervised Learning on Gene Expression
Data of Multiple Cohorts

Zhiyun Gong1, Rezvan Parvizi2, Helen Jarnagin1, Haobin Chen3, Madeline Morrisson4, Tammara Wood5, Monique
Hinchcliff6 and Michael Whitfield2, 1Dartmouth College, Lebanon, NH, 2Geisel School of Medicine at Dartmouth,
Hanover, NH, 3Dartmouth, Lebanon, NH, 4Geisel School of Medicine at Dartmouth College, Hanover, NH, 5Dartmouth,
Hanover, NH, 6Yale School of Medicine, Westport, CT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) is a molecularly heterogeneous disease. Distinct subtypes of patients
have been identified based on gene expression in skin. In this study, we re-processed genome-wide transcriptomic data
of skin biopsies from multiple independent cohorts to generate the largest integrated discovery dataset to date. Semi-
supervised clustering was performed to identify SSc intrinsic subtypes and these labels were then used to develop a new
robust supervised learning model to predict subtypes in skin.

Methods: Gene expression data from three cohorts (GSE9285, GSE32413, and GSE59787) representing 293 paired fore-
arm and back skin samples from 37 healthy and 137 SSc individuals were processed using a consistent bioinformatic pipe-
line. Samples were first clustered using constrained k-means, followed by unsupervised k-means clustering on the most
heterogeneous group to refine sample groupings. Using the final labels, we developed a set of binary Logistic Regression
models with Gene Set Variation Analysis (GSVA) scores to predict Inflammatory, Normal-like, and Fibroproliferative subtypes
on new skin samples.

Results: We identified 5 intrinsic molecular subtypes of SSc in this study through semi-supervised clustering and compari-
son to original publications (Fig. 1A-C). In addition to the previously reported inflammatory, fibroproliferative, and normal-like
subtypes, we also found an inflammatory-fibroproliferative group and an intermediate group between inflammatory and
normal-like, which may represent a transitional subtype. Analysis across these groups shows that genetic markers of fibro-
sis, such asCOMP and SFRP4, are highest in inflammatory patients and decrease across the transitional group, to its lowest
level in normal-like patients. For classification we used the original 3 subtype labels due to limited samples numbers. Data
were split with 20% of samples held out for testing, 4-fold cross-validation (CV) was performed with GSVA scores as fea-
tures for each subtype. The best models were chosen based on test performance, they showed AUROC of 0.92, 0.91,
and 0.93 for inflammatory, normal-like, and fibroproliferative subtypes respectively (Figure 2A). The final subtype assignment
for each patient was made by taking the highest predicted probability by the three binary models. The final, three-class
model shows good precision and recall for each subtype (Figures 2B-C). Additionally, for each subtype we determined the
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gene sets that are most predictive and their importance (Figures 2D-F). The final model has the ability to identify samples in
additional independent cohorts with high similarities to the corresponding reference for each subtype using 16 gene sets in
total (Figure 3A-C).

Conclusion: These results extend our previously published subtyping results and support the existence of major gene
expression subtypes. Additionally, we identified two intermediate subgroups. The classification model for skin samples, val-
idated across multiple cohorts, shows the robustness of our approach and its potential to enhance patient stratification,
leading to personalized treatment in SSc in the future.

Figure 1. SSc intrinsic subtypes identified by semi-supervised learning. A) PCA plot of all samples colored by the four clusters identified by
constrained k-means. B) Sub-clustering of the mixed group by k-means clustering (k=3). DE analyses were performed on each of the sub-
clusters against the three subtypes named in the broad clustering step. Patients in mix_0 cluster shared some gene markers with both
inflammatory and fibroproliferative, thus, we named them “inflammatory-fibroproliferative”. Mix_1 shared similar gene expression profiles with
the fibroproliferative subtype, so we merged them. Interestingly, we observed that a group of genes were upregulated in the mix_2 cluster
compared to normal-like and downregulated compared to inflammatory. Thus, we hypothesized that this is an intermediate subtype on the
inflammatory to normal transition spectrum. C) PCA plot of all samples with integrated subtype calls from both levels of clustering. D) Con-
tingency tables comparing new subtype labels to those in the original publications. 82% of inflammatory, 80% of normal-like, and 64% of
fibroproliferative samples stayed in the same subtype or were assigned to a relevant newly defined intermediate type, demonstrating concor-
dance with prior analyses of individual datasets.
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Figure 2. Predictors and their importance for each subtype and integrated multiclass performance. A). Receiver operating characteristic (ROC)
curve for each subtype and a micro-average ROC curve. B-C) Multi-class performance metrics and confusion matrix on the holdout set. Final calls
were made by taking the prediction with the highest probability from the binary models D) GSVA features and their importance in the binary logistic
regression models for the Inflammatory subtype. The Inflammatory subtype is highly associated with upregulation of genes in Plasma cells, T cells,
IFN, B cells, and IL17 Complex pathway, as well as downregulation of unsaturated acid metabolism and mitochondrial large ribosomes related
genes. E) The Normal-like subtype can be predicted by upregulated Propionate metabolism and downregulated B cell, plasma cell, and endothe-
lial cell pathways. F) GSVA pathways imported from public sources have very limited predictive power of the fibroproliferative subtype. Through
Differential Expression analysis, we found that these patients have a list of down-regulated genes not well-represented in the public gene sets.
Thus, we created a new gene set “Fibroproliferative down-regulated genes”.

Figure 3. A) The enrichment scores of the gene sets used for classification models for each subtype. Immune-related pathways were highly upre-
gulated in Inflammatory, slightly elevated in Fibroproliferative and down-regulated in Normal-like subtype. Lipid and fatty acid metabolism path-
ways are upregulated in Normal-like subtypes. B) The classification models were applied on seven additional independent test cohorts of DNA
microarray SSc skin samples. Similarities between predicted subtypes in these datasets showed median to high similarities to the corresponding
training samples of the same subtype. C) Similarities between predicted subtypes in the ASSET cohort using skin RNA-seq data. This preliminary
result shows that using GSVA scores as features the models can also generalize to RNA-seq data, especially for Inflammatory and Normal-like
subtypes.
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None;M. Hinchcliff: AbbVie/Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5;M.Whitfield: Abbvie, 6, Boehringer Ingel-
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Skin Macrophage Subtypes and Impact of Tofacitinib in Early Diffuse
Cutaneous Systemic Sclerosis: Results from Single-cell Analyses of an
Observational Data Set and a Phase I/II Randomized Controlled Trial

Juliette Ferrant1, Alain Lescoat2, Valérie Lecureur3, Marie Lelong3, John Varga4, Robert Lafyatis5, Johann Gudjonsson4

and Dinesh Khanna4, 1CHU Rennes, Rennes, France, 2CHU Rennes - University Rennes 1, Rennes, France, 3Rennes
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
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Background/Purpose:Macrophages play a major role in dcSSc-related skin fibrosis, with a mixed M1-M2 activation profile
relying on the activation of JAK/STAT. Tofacitinib, a pan-JAK inhibitor, down-regulates interferon (IFN) pathways in human
fibroblasts, and modulates macrophage activation profile in SSc mouse models. Its impact on human skin macrophages
in dcSSc has not been studied. The objectives of our study were to identify skin macrophage subpopulations overrepre-
sented in early dcSSc, and to assess the impact of tofacitinib on these subsets utilizing skin biopsies from a randomized
controlled phase I/II trial (RCT: NCT03274076).

Methods: Single cell RNA sequencing (scRNAseq) of skin biopsies from 14 healthy donors (HD) were compared to skin
biopsies from 26 early dcSSc to identify overrepresented macrophages subpopulations in dcSSc. In addition, data from a
phase I/II RCT were utilized to evaluate the impact of tofacitinib on identified macrophage subpopulations: skin biopsies of
10 dcSSc patients receiving tofacitinib were assessed at baseline and at week 6 and were compared to skin biopsies from
5 dcSSc patients receiving placebo using scRNAseq. Impact on identified markers was secondly confirmed using qPCR in
M-CSF monocytes-derived-macrophages (MDM) from HD treated in vitro by tofacitinib (0,1 and 1 μM for 24 hours) in resting
conditions or after activation by IL4/IL13.

Figure 1
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Results: Seven clusters of myeloid cells (1 Langerhans cell cluster, 4 dendritic cell clusters, 1 monocyte cluster and 2 mac-
rophage clusters) were identified in skin biopsies by scRNAseq (Figure 1). Macrophage cluster 1 and CCR7-positive con-
ventional DC were overrepresented in the skin of dcSSc patients as compared to HD. Macrophage cluster 1 was
characterized by the expression of CCL18, HMOX1 and CCL13. Top 100 upregulated genes in this cluster were associated
with pathways involved in fibrosis (e.g. Lung fibrosis-related pathways, TGFb signaling, IL-18 and IL-10 pathways). In the
RCT, HMOX1 and CCL13 were both significantly downregulated by tofacitinib (Figure 2) whereas no significant downregu-
lation was observed in the placebo group. HMOX1 expression at baseline in this macrophage cluster also correlated with
JAK/STAT-dependent IL4/IL13 pathways. In vitro treatment of MDM by tofacitinib confirmed the significant downregulation
of CCL13 and HMOX1 by tofacitinib in a dose-dependent manner.

Conclusion: Using scRNAseq, we identified a cluster of macrophages overrepresented in the skin of patients with early
dcSSc and characterized by the expression of CCL13 and HMOX1, which were down-regulated by tofacitinib in patients
with dcSSc from a phase I/II RCT. These results suggest that beyond its impact on IFN in fibroblasts, tofacitinib also
represses genes associated with dcSSc-related macrophage activation profile, confirming a potential overall effect of this
pan-JAK inhibitor on key SSc-related pathogenic mechanisms.

Disclosure: J. Ferrant: Merck/MSD, 6; A. Lescoat: None; V. Lecureur: None; M. Lelong: None; J. Varga: None;
R. Lafyatis: None; J. Gudjonsson: AbbVie/Abbott, 12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers
Squibb(BMS), 12, support, Eli Lilly, 12, support, Janssen, 12, support, Novartis, 12, support; D. Khanna: AbbVie/
Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Ther-
apeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.
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Figure 2
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Background/Purpose: Systemic sclerosis (SSc) is marked by persistent fibrosis affecting both the skin and internal organs.
Some regard SSc as a manifestation of expedited aging, with patients exhibiting premature hallmark of aging such as short
telomeres, genetic instability, chromatin remodeling, erratic nutrient sensing, mitochondrial malfunctions and cellular senes-
cence. Sustained tissue accumulation of senescent cells contributes to damage via the senescence-associated secretory
phenotype (SASP), which consists of cytokines, chemokines, growth factors, extracellular matrix, and pro-inflammatory
and fibrosis-promoting factors. To determine a role for cellular senescence in SSc, we examined SASP components in the
blood and senescence signatures in the skin.

Methods: Our study utilized two patient cohorts for data collection: the Northwestern cohort provided serum samples for
biomarker analysis1 while the University of Michigan cohort2 contributed skin samples for scRNA-seq. Senescence markers
in the blood (Table 1) were assayed by Luminex xMAP technology. The least absolute shrinkage and selection operator
regression was used to select a minimum set of biomarkers to predict individual clinical features followed by logistic regres-
sion analysis to determine the discriminatory power of selected biomarkers. The R package Seurat (v4.3.0) was used for
analyzing the scRNA-seq data obtained from skin samples (18 controls and 22 SSc patients)2. TheWilcoxon Rank Sum Test

Figure 1. 9 biomarkers: Eotaxin, IL-7, MMP-7, RAGE, SOST, ADAMTS-13, TARC, GDF-15 and MMP-9, were determined to be relevant to pre-
dicting the presence or absence of ILD based on Lasso method. Using logistic regression analysis, the presence or absence ILD was predicted
based on these 9 biomarkers in comparison to anti-Centromere, Scl-70, RNA polymerase III antibodies, or the combination of age and sex. The
results were presented as receiver operating characteristic curve. The numbers in the legend represent the area under the curve.
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is used to compare the difference in cellular senescence score between groups. We considered a P value below 0.05 to be
indicative of statistical relevance.

Results: Levels of a combination of 9 putative senescence markers (Eotaxin, IL7, MMP7, RAGE, SOST, ADAMTS13, TARC,
GDF15 and MMP-9) were associated with the presence of interstitial lung disease more robustly than anti-Scl-70, RNA poly-
merase III, or centromere antibodies (Figure 1). Skin biopsies showed notable increases in senescence, defined using the
SenMayo gene list3. Dermal endothelial cells, pericytes, and fibroblasts showed the highest SenMayo scores. Among fibro-
blast subpopulations, a unique SSc-associated COL8A1 cluster showed high senescence score. Moreover, CDKN1A, a
hallmark of cellular senescence was substantially elevated in SSc fibroblast subclusters. Ligand-receptor analysis showed
senescent SSc fibroblasts interacting with fibroblasts and dendritic cells. The highest senescence scores were associated
with early-stage disease and higher skin scores. Across different age groups, individuals with SSc consistently presented
with higher senescence scores in the skin than age-matched healthy controls.

Conclusion: These results indicate that circulating levels of putative senescence markers in SSc patients were associated
with the presence of lung involvement. SSc skin biopsies show marked upregulation of cellular senescence markers and
active signaling by senescent fibroblasts. Subsequent studies will consider senescent cell targeting as a novel strategy for
the treatment of this multifaceted condition.

1. Arthritis Care Res 2023; 75(1):152-157
2. Nat Commun 2024;15(1):210
3. Nat Commun 2022;13(1):4827

Disclosure: P. Dey: None; H. Kato: None; S. Huang: None; J. Gudjonsson: AbbVie/Abbott, 12, support, Boehringer-
Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Janssen, 12, support, Novartis,
12, support; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics,
8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; J. Varga: None; E. Tsou: None.
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Background/Purpose: Fibrosis in multiple organs is the defining hallmark that accounts for the high mortality associated with
systemic sclerosis (SSc). Understanding how SSc patients develop fibrosis is crucial for developing new treatments. Our goal is
to discover fibrosis-driving cellular mechanisms that can lead to novel therapeutics for SSc. Here we focus on non-motile pri-
mary cilia (PC), dynamic solitary cellular organelles, that serve as antennae for both chemical and mechanical cues.
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Methods: We use a comprehensive orthogonal approach encompassing human, cellular, and animal studies.

Results: A robust skin transcriptomic meta-analysis of multiple independent datasets with both microarrays (n=8) and
scRNA-seq (n=3), revealed a distinct cilia gene signature associated with SSc. Gene ontology analysis showed a predomi-
nant downregulation of ciliary assembly genes and concomitant upregulation of ciliary disassembly genes in SSc biopsies.
Pseudotime analysis on PC signature genes indicated that their expression in SSc fibroblasts precedes differentiation into
myofibroblasts. Additionally, we observed consistently reduced PC length in SSc skin biopsies (n=5) compared to biopsies
from matched healthy donors. Similarly, ex vivo cultured lesional skin fibroblasts from SSc patients (n=4) showed reduced
primary cilia length. Interestingly, fibroblasts from skin biopsies of individuals (n=3) with Very Early Diagnosis of SSc
(VEDOSS), who develop clinically detectable skin thickening within 1-5 years, also exhibited shorter PC compared to skin
fibroblasts from age-matched healthy controls. To determine if PC disruption is sufficient to elicit fibrotic responses, we used
the PC inhibitors Ciliobrevin D and HPI-4. Pharmacological disruption (n=3) of PC in mouse skin fibroblasts activated profi-
brotic TGF-β and Hippo signaling, leading to their myofibroblast transformation. Moreover, genetic disruption (n=6) of the
PC-associated gene Spag17 in fibroblasts resulted in shortened PC that was accompanied by ligand-independent activa-
tion of TGF-β and Hippo signaling. Targeting PC using LiCl (n=6), a pharmacological compound known to impact PC length,
significantly reduced fibrotic features such as ASMA and collagen expression. It also reversed profibrotic signaling and
restored PC length in Spag17 knockout fibroblasts.

Conclusion: Differential expression of PC genes (the primary cilia signature) in the skin is associated with SSc, and PC short-
ening is an early hallmark event in SSc pathogenesis that drives fibrotic reprogramming of dermal fibroblasts. Accordingly,
PC may represent a therapeutic target for SSc, suggesting the possibility of ciliotherapy as a treatment.

Disclosure: L. Nguyen: None; C. C�ordova-Fletes: None; P. Dey: None; J. Gudjonsson: AbbVie/Abbott, 12, support,
Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Janssen, 12, support,
Novartis, 12, support; R. Wells: None; R. Ross: Deepcure, 5; N. Riobo-Del Galdo: None; F. Del Galdo: AbbVie, 2, 5,
Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline
(GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2; D. Bhattacharyya: None; J. Varga: None;
M. Teves: Boehringer-Ingelheim, 5.
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Background/Purpose: Single-cell transcriptomic data has shown that fibroblasts exhibit heterogeneity, with subpopula-
tions that have diverse functional characteristics. However, the conventional single-cell methods are unable to provide spa-
tial information, which is critical for unraveling disease-specific cellular interactions. Fibroblasts, which play a crucial role in
fibrotic diseases such as systemic sclerosis (SSc), have not been spatially defined at the cellular level. In this study, our
objective was to examine different subsets of fibroblasts and investigate the spatial organization and cellular niches of these
fibroblast subsets in SSc skin using imaging mass cytometry (IMC).

Methods: We employed IMC to analyze the diversity of fibroblasts in 18 skin samples obtained from patients with systemic
sclerosis (SSc) and healthy individuals at the single-cell level. Based on known activation markers, we identified several types
of fibroblast subsets. We then examined how these subsets were distributed within the tissues and investigated the distinct
cellular local environments present in the skin of SSc.

Results: Our analysis found 13 distinct subsets of fibroblasts in both SSc and control skin. Among these subsets, we
observed an increase of fibroblast subpopulations in SSc, including myofibroblasts, FAPhigh-, S1PR+-, Thy1+;ADAM12high;
PU.1high-, and ADAM12+;GLI1+-fibroblasts. Three of the subpopulations were decreased in SSc, including TFAMhigh-,
PI16+;FAP+-, and Thy1+;ADAM12low-fibroblasts. We also detected spatial reorganization and altered cellular interactions
between fibroblasts subsets in SSc. The presence of S1PR+

fibroblast was associated with the severity and progression
of skin fibrosis, while a higher quantity of PI16+;FAP−

fibroblasts was linked to milder skin fibrosis. The abundance of
S1PR+

fibroblast-interacting ADAM12+;GLI1+ fibroblasts correlates with the extent of skin fibrosis, while no association
was found when examining ADAM12+;GLI1+ fibroblasts alone regardless of their interaction partners. The frequencies of
S1PR+

fibroblasts in the upper dermis are elevated in patients with the progression of skin fibrosis.

Conclusion:We utilized IMC to demonstrate significant alterations in the abundance and spatial distribution of fibroblast sub-
sets in SSc skin. These changes in spatial distribution and cellular interactions among fibroblasts correlate differently with clin-
ical parameters of SSc. These findings suggest that spatial localization and interacting partners may functionally impact the
phenotype of fibroblasts. Targeting these dysregulations could provide additional therapeutic benefits. Monitoring the alteration
in abundance, localization, and cellular interaction for fibroblasts in SSc skin may offer further insights into patient stratification.

Disclosure: A. Rigau: None; M. Liang: None; V. Devakumar: None; R. Neelagar: None; A. Matei: None; A. Györfi:
AbbVie, 6, Boehringer Ingelheim, 5, 6; C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2, Kyverna Therapeutics,
5; T. Filla: None; V. Fedorchenko: None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna
Therapeutics, 6, Novartis, 6; J. Distler: None; Y. Li: None.
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Background/Purpose: Systemic Sclerosis is an autoimmune disease which is characterized by fibrosis of the skin and the
internal organs with variable severity. Type I interferon signalling plays a major role in disease progression. The cytokine
TGF-β has been extensively shown to be a major driver of fibrosis but its role in the context of Type 1 interferon activation
is poorly understood. Here we aimed to dissect the crosstalk of TGF-β and type 1 interferon signalling pathways in keratino-
cytes, monocytes and dermal fibroblasts in SSc.

Methods: Conditioned media from healthy or SSc dermal fibroblasts was collected and used to stimulate the keratinocyte
cell line Hacats and the monocyte cell line Thp1. Type 1 interferon responses were measured by analysing phosphorylated
STAT1 levels by western blot, ISG expression (ISG15, CXCL10, CXCL11, IFIT1) by RT-qPCR and Interferon responsive lucif-
erase reporter assay. Cells were stimulated with TGF-β (10ng/ml) and the TGFβR1 receptor was inhibited with SD208 (1μM).
CLIC4 was disrupted with specific siRNA and the chloride channel inhibitors NPPB and IAA-94. Skin biopsies from wildtype
and type 1 interferon receptor KO mice were stimulated with TGF-β ex-vivo.

Results: TGF-β stimulation of Hacats and Thp-1 led to a significant type I interferon activation signature in both cell lines
(CXCL10 100-fold, IFIT1 3-fold, ISG15 12-fold). Accordingly TGF-β induced ISG expression in WT mouse skin biopsies
ex-vivo and this was attenuated in the type I interferon receptor KO (CXCL11 90% knockdown, IFIT1 80% knockdown,
ISG15 90% knockdown). Conditioned media from SSc fibroblasts induced type I interferon signalling in both Hacats and
Thp-1 cells and this was nullified when the cells were co-treated with the TGFβR1 inhibitor SD208. Further analysis revealed
the chloride channel CLIC4 played an important role in regulating the type 1 interferon response in the keratinocytes by
enhancing the TGF-β signalling pathway in the cells. The conditioned media from SSc fibroblasts was unable to induce a
type I interferon response in the keratinocytes when CLIC4 was disrupted in the keratinocytes by siRNA or small molecule
inhibitors.

Conclusion: This study provides a first set of evidence indicating interplay between TGF-β and the type I interferon signalling
pathways in the context of SSc. The cross-talk between the pathways supports the rationale of developing combination
strategies for arresting the pathogenic process in SSc.

Disclosure: C. Wasson: None; S. Di Donato: None; R. Ross: Deepcure, 5; V. Kakkar: None; F. Del Galdo: AbbVie,
2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline
(GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

3734

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Systemic sclerosis (SSc) displays significant heterogeneity. Those with limited cutaneous systemic
sclerosis (lcSSc) experience significant systemic organ involvement similar to those with diffuse cutaneous systemic sclero-
sis (dcSSc). LcSSc with anti-centromere antibody (ACA) is associated with lower rates of overall clinical organ manifestations
and better survival compared to those without ACA. Here we explore whether skin biopsy gene expression might account
for these differences.

Methods: Bulk RNA sequencing was undertaken on uninvolved skin biopsies from 14 lcSSc patients with ACA (ACA+),
14 lcSSc without ACA (ACA-) (3 anti-topoisomerase (ATA); 1 anti-polymerase III (ARA); 3 ANA positive, ENA negative;
3 anti-Pm-Scl; 1 ANA negative; 2 anti-ribonucleoprotein (RNP); 1 anti-fibrillarin (U3-RNP)) and 5 healthy controls (HC). Differ-
ential gene expression was undertaken using R and DESeq2 with false discovery rate < 0.05, analysed with uncorrected p
values ≤ 0.001. Gene functional enrichment analysis was undertaken with gProfiler (p< 0.05).

Figure 1: Unsupervised cluster analysis of gene expression in skin between: (a) limited cutaneous systemic sclerosis (lcSSc) patients and healthy
controls (HC); (b) lcSSc patients with anti-centromere antibody (ACA+) and without anti-centromere antibody (ACA-). Red indicates upregulation,
blue indicates downregulation. Sample genes are listed. Uncorrected p value ≤ 0.001, false discovery rate (FDR) < 0.05.
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Results: Unsupervised cluster analysis of the whole cohort showed, as previously reported, considerable overlap between
HC and lcSSc. However, within the lcSSc samples there was significant separation of ACA+ and ACA- samples (Figure 1).
Therefore, we compared these directly with HC and delineated differences in gene expression dependent upon ACA status
(Figure 2).

Compared to HC, lcSSc patients showed upregulation in genes implicated in SSc pathogenesis (Table 1). LTBP2,
ADAMTS18, COL4A4, COMP and TNC are involved in extracellular matrix organisation, cell adhesion and fibroblast to myo-
fibroblast differentiation. SERPINE1, NOV, CCL18 and CCL20 are involved in monocyte chemotaxis and CCL18 derived
macrophage polarisation towards a fibrogenic M2 phenotype has been implicated as a marker of lung fibrosis.

Figure 2: Unsupervised cluster analysis of gene expression in skin from patients with limited cutaneous systemic sclerosis (lcSSc) both with and
without anti-centromere antibody (ACA+, ACA-, respectively) against healthy controls (HC). Red indicates upregulation, blue indicates downregu-
lation. Sample genes are listed. Uncorrected p value ≤ 0.001, false discovery rate (FDR) < 0.05.
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Differences between ACA+ biopsies and ACA- were apparent comparing within the lcSSc samples and when separate
comparisons were made for each antibody subset and HC. ACA- compared to ACA+ showed overexpression of MAST2,
a regulator of SERPINE1 expression, and PLA2G15 and PLA2G2C, with serum phospholipase A2 a mediator of vascular
inflammation. ACA+ samples relative to ACA-, overexpressed ZMAT3, a positive regulator of p53; TSPAN6, expressed in
vascular injury and NKAP and PAPPA, both involved in the activation of NF-kappaB.

Table 1 - Sample genes list differentiated by disease (limited cutaneous systemic sclerosis (lcSSc), healthy control (HC)) and by antibody subgroup
(lcSSc with anti-centromere antibody (ACA+) and lcSSc without anti-centromere antibody (ACA-). Individual fold change and uncorrected p value
shown.
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ACA+ against HC additionally showed overexpression of CTGF and POSTN associated with pathogenesis of cardiovascular
disease and TGFβ/Smad signalling. ACA- against HC particularly enriched for pathways related to immunoglobulins and B
cell receptor and complement activation (IGLV2-11, IGHV4-61, IGHA1, IGHG1).

Conclusion: We confirm key SSc-associated differences in gene expression for lcSSc that align with previous reports and
pathogenic pathways seen in dcSSc. We identify differences between ACA+ and ACA- lcSSc skin biopsy gene expression
that may predict different clinical outcomes in these subgroups and help to stratify patients for clinical trials and clinical care.

Disclosure: P. Yee: None; M. Kanitkar: None; K. Clark: None; V. Ong: None; C. Denton: AbbVie, 2, 5, Acceleron,
2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos,
2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis,
2, Servier, 5, Zurabio, 2.

Abstract Number: 1830

Single-cell RNA Sequencing Profiling of Very Early-Stage Systemic
Sclerosis Skin Reveals a Fibroblast Pro-inflammatory Gene Signature and
Keratinocyte Dysregulation

Lumeng Li1, Elena Pachera2, Rucsandra Dobrota3, Kristina Bürki1, Carina Mihai3, Muriel Elhai4, Laura Much1, Astrid
Hofman1, Pietro Bearzi5, Sophie Wagner6, Sarah Lötscher7, Anna-Maria Hoffmann-Vold8 and Oliver Distler9, 1Center of
Experimental Rheumatology, Department of Rheumatology, University Hospital Zurich, University of Zurich, Zurich,
Switzerland, 2University Hospital Zurich, Zurich, Switzerland, 3University Hospital Zurich, University of Zurich, Zurich,
Switzerland, 4University Hospital zurich, Zürich, Switzerland, 5Center of Experimental Rheumatology, Department of
Rheumatology, University Hospital Zurich, University of Zurich, Schlieren, Switzerland, 6University of Zurich, Schlieren,
Switzerland, 7Center of Experimental Rheumatology, Department of Rheumatology, University Hospital Zurich,
University of Zurich, Zurich, Zurich, Switzerland, 8Oslo University Hospital, Oslo, Norway, 9Department of Rheumatology,
University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The poor prognosis of patients with systemic sclerosis (SSc) underscores the need to prevent dis-
ease onset and irreversible organ damage. This study aims to investigate the molecular mechanisms underlying the very
early stages of SSc before clinically evident fibrotic damage.

Methods: We recruited patients with very early SSc (veSSc, n=6), early established SSc (eSSc, n=7), and healthy controls
(HC, n=6). veSSc was defined as previously described1, whereas eSSc patients met the 2013 ACR/EULAR criteria with a
disease duration < 5 years. HCs were matched for age, sex, and ethnicity. Libraries of site-matched skin biopsies were pre-
pared using the Chromium Next GEM single cell 3’ reagent kit v3.1 and sequenced. Raw reads were mapped to the human
genome using Cellranger 7.1.0, and data analysis was performed using Seurat (5.1.0). Harmony was applied for integration.
Speckle was used for cell type compositional analysis. Differential gene expression analysis (DGEA) was performed pairwise
on both the pseudobulk (DESeq2) and single cell level (MAST). Over-representation analysis was conducted using the GO
database in the clusterProfiler package.
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1. Muraru et al. (2024). "Arthritis in patients with very early systemic sclerosis: a comprehensive clinical and prognostic analysis."
Rheumatology.

Results: Following quality control, we annotated a total of 63,844 cells into 13 cell types with keratinocytes
(veSSc=7376, eSSc=8763, and HC=6853) and fibroblasts (veSSc=6460, eSSc=8073, and HC=3606) having the high-
est abundance (Fig.1a). Cell compositional analysis revealed that veSSc patients had already significantly different
abundance compared to HC, and similar to eSSc (Fig.1b). In veSSc, we observed increased fibroblast (proportional
ratio 1.28) and decreased keratinocyte abundance (proportional ratio 0.75). Pairwise DGEA for each cell type between
all patient groups showed that keratinocytes had the highest number of differentially expressed genes (DEGs) in veSSc
compared to HC with 39 significant DEGs deregulated in the DESeq2 model (jlog2FCj >0.5, adjusted p-value < 0.05)
and 530 in the MAST model (jlog2FCj >1, adjusted p-value < 0.05) (Tab.1), while fibroblasts had fewer DEGs (6 in
DESeq2 and 189 in MAST). Conversely, in eSSc vs. HC, fibroblasts displayed the most differentially expressed genes
(97 in DESeq2 and 262 in MAST). Over-representation analysis of DEGs in veSSc keratinocytes (COL4A2, COL14A1,
and COL5A2) indicated downregulation in extracellular matrix remodeling-related pathways (including “extracellular
matrix structural constituent” and “collagen binding”). DEGs in veSSc fibroblasts (CD74, HLA-DRA, HLA-DPA1, and
HLA-DRB1) showed upregulation in pro-inflammatory-related pathways (including “MHC class II protein complex bind-
ing” and “MHC class II receptor activity”) (Fig.2).

Conclusion: This is the first study providing a comprehensive molecular landscape of very early SSc. Keratinocytes display
a prominent molecular gene dysregulation, while a proinflammatory signature is seen in fibroblasts. These observations have
important implications for the very early pathogenesis of SSc.

Fig.1. a) UMAP after Harmony integration. b) Cell type compositional analysis for all annotated cells in three groups. HC, S, and V represent healthy
controls, eSSc, and veSSc.

Tab.1: Number of DEGs of skin fibroblasts and keratinocytes in DESeq2 model and MAST model in three group comparisons.
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Disclosure: L. Li: None; E. Pachera: None; R. Dobrota: Actelion, 5, 6, Amgen, 12, Congress support, Boehringer-
Ingelheim, 1, Iten-Kohaut Foundation, 5, Otsuka, 12, Congress support, Pfizer, 5, Walther and Gertrud Siegenthaler
Fellowship, 5; K. Bürki: None; C. Mihai: Boehringer-Ingelheim, 1, 6, 12, Congress support, Janssen, 1, MED Talks
Switzerland, 6, Medbase, 6, Mepha, 6, Novartis, 1, 6, PlayToKnow, 6; M. Elhai: AstraZeneca, 12, Congress support,

Fig.2: Pathway over-representation results from GO database for keratinocytes and fibroblasts in veSSc.
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Janssen, 12, Congress support, Novartis, 5; L. Much: None; A. Hofman: None; P. Bearzi: None; S. Wagner: None;
S. Lötscher: None; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Gen-
entech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics,
2, Roche, 2, 6, 12, Support for travel, Werfen, 2; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of systemic scle-
rosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen, 2, AnaMar,
2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder,
Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULARGuidelines, 12, Co-Chair, EUSTAR, 12, Pres-
ident, FOREUM Foundation, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossamer, 2, Hartmann
Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6,
Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Prometheus Biosci-
ences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss Clinical Quality
Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2.

Abstract Number: 1831

Role of Long Non-Coding RNA H19 in Mediating Skin Fibrosis in Systemic
Sclerosis

Begoña Caballero-Ruiz1, ChristopherWasson2, Rebecca Ross3 and Francesco Del Galdo2, 1Leeds Institute of Rheumatic
and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom, 2University of Leeds, Leeds,
United Kingdom, 3Medicine and Health, University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) is an immune driven condition leading to skin fibrosis, as well as internal
organs. Dermal fibroblasts are the key cellular elements of skin fibrosis, which cause the accumulation of extracellular matrix
(ECM) proteins, altering tissue architecture and function. The triggers responsible for re-establishing tissue homeostasis and
functional skin following inflammation vs. scarring and loss of function are not known.Recently we have shown that dermal
fibroblast can induce a Type I IFN response in keratinocytes, partially through their secreted exosomes.

RNAseqanalysis revealed that lncRNA H19 is the most significantly increased gene in SSc fibroblast exosomes compared to
Healthy fibroblast derived-exosomes. Here we aimed to understand the role of lncRNA H19 mediating the fibrotic signature
and skin homeostasis in SSc skin.

Methods: Skin biopsies were obtained from the forearms of adult patients with diffuse SSc or healthy controls. Fibroblasts were
isolated and immortalized using human telomerase reverse transcriptase (hTERT). In situ Hybridization was performed to detect
H19 levels in skin from SSc and co-immunohistochemistry for COL1A1. H19 was overexpressed by retroviral transduction and
knockdown using siRNA. RT-qPCR assay was used to measure transcript levels ofH19 and profibrotic markers. Gel contraction
assays used to analyse myofibroblast activity in vitro. Co-culture of fibroblasts and Hacats was performed by Transwell assays.
Phosphorylation and total expression of STAT3 and STAT1 protein and profibrotic markers was assessed by immunoblotting.

Results: RNAscope assay demonstrated higher H19 levels in SSc skin compared to Healthy, with detectable signal spread
across dermal fibroblast, keratinocytes, endothelial cells and fat tissue in the skin. H19 lncRNA expression was highly vari-
able across SSc explanted fibroblasts, and strongly correlated with mRNA levels of Col1A1 (p=0.007), SMA (p=0.049)
and CTGF/CNN2 (p=0.022).
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Knockdown of H19 in SSc fibroblasts had a 0.75 fold decrease in CTGF/CNN2 (p= 0.023) and 0.6 in COL1A1 (p= 0.019)
gene expression relative to SCR SSc fibroblast. Accordingly, H19 knockdown significantly reduced the ability of SSc fibro-
blasts to contract collagen matrix (p=0.038). On the contrary, overexpression of H19 in healthy fibroblasts significantly
increased pSMAD3, pSTAT3 and CTGF/CNN2 protein levels. Importantly, in keratinocytes/fibroblast co-culture models,
knockdown of H19 in SSc fibroblast prevented keratinocytes activation as assessed by total and phosphorylation protein
levels of STAT3 and STAT1.

Conclusion: All together we show that H19 lncRNA is upregulated in skin from SSc patients and SSc primary dermal fibro-
blast comparing to Healthy. Our studies indicate that H19 contributes to the profibrotic activation of dermal fibroblasts and
the proinflammatory activation of keratinocytes through STAT3 dependent signalling.

Disclosure: B. Caballero-Ruiz: None; C. Wasson: None; R. Ross: Deepcure, 5; F. Del Galdo: AbbVie, 2, 5, Argenx,
2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK),
2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 1832

Targeting Hippo Pathway Diminishes Disease Signaling in
Scleroderma Skin

Olesya Plazyo1, Rachael Wasikowski2, Mehrnaz Gharaee-Kermani1, Eliza Pei-Suen Tsou1, Lam Tsoi1, Allison Billi1,
J. Michelle Kahlenberg1, John Varga1, Johann Gudjonsson1 and Dinesh Khanna1, 1University of Michigan, Ann Arbor, MI,
2Michigan, Dept. of Dermatology, Ann Arbor, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma (SSc), a female-biased autoimmune disease that causes inflammation and fibrosis in
skin and internal organs, lacks effective treatment options. Our previous work, including single-cell RNA sequencing
(scRNA-Seq) of skin from a large cohort of SSc patients, suggested that Hippo pathway regulates a female-specific immune
gene network and drives myofibroblast differentiation in SSc skinI. Our objective herein was to assess if inhibiting Hippo
pathway pharmacologically can suppress disease signaling in SSc.

Out of 3 Hippo pathway inhibitors, only Verteporfin depleted myofibroblasts in SSc skin.
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I Ma F, Tsou PS, Gharaee-Kermani M, Plazyo O, Xing X, Kirma J, Wasikowski R, Hile GA, Harms PW, Jiang Y, Xing E,
Nakamura M, Ochocki D, Brodie WD, Pillai S, Maverakis E, Pellegrini M, Modlin RL, Varga J, Tsoi LC, Lafyatis R, Kahlenberg
JM, Billi AC, Khanna D, Gudjonsson JE. Systems-based identification of the Hippo pathway for promoting fibrotic
mesenchymal differentiation in systemic sclerosis. Nat Commun . 2024 Jan 3;15(1):210. PMID: 38172207.

Methods: We targeted distinct steps of Hippo pathway using 3 inhibitors (TRULI, Verteporfin, and MGH-CP1) that were
applied to SSc skin biopsies ex vivo (n=3 patients per treatment group). Biopsies from the same patients were treated in par-
allel with DMSO to be used as a patient-specific vehicle control. Molecular changes in affected cell populations were
assessed by extensive scRNA-Seq analyses.

Results: We found that Verteporfin, which prevents interaction of TEADs with YAP and likely with VGLL3, selectively
depleted myofibroblasts and endothelial-mesenchymal transition cells (EndoMTs) – the stromal cells pathologically activated
in SSc. It also reduced expression of inflammatory, pro-fibrotic, and endothelial activation markers. Moreover, cell-cell inter-
actions that sustain disease signaling were markedly hindered by Verteporfin. We saw a striking overlap between the genes
downregulated by Verteporfin and those upregulated in SSc vs healthy patients across cell populations.

Conclusion: Thus, targeting Hippo pathway by Verteporfin effectively reverses molecular hallmarks of SSc. Our data further
showcase the utility of this novel approach for modeling drug targeting ex vivo.

Disclosure: O. Plazyo: None; R. Wasikowski: None; M. Gharaee-Kermani: None; E. Tsou: None; L. Tsoi: Janssen,
5; A. Billi: None; J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS),
2, 5, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5; J. Varga: None; J. Gudjonsson: AbbVie/Abbott,
12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Jans-
sen, 12, support, Novartis, 12, support; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Verteporfin altered expression of inflammatory, pro-fibrotic, and endothelial activation markers.

Verteporfin effectively restricted cell-cell interactions in SSc skin as analyzed by receptor-ligand expression via CellChatDB.
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Abstract Number: 1833

Immune Complexes of Antibodies Directed to Angiotensin Receptor
type-1 and Extracellular Vesicles Are Unique Modulators Contributing to
Systemic Sclerosis

Alexander Maximilian Hackel1, Marieke Leiber1, Maike Winziers1, Gabriela Riemekasten2 and Reza Akbarzadeh1,
1Department of Rheumatology and Clinical Immunology, University of Lübeck, Lübeck, Germany, 2University of Lübeck,
Department of Rheumatology and Clinical Immunology, Lübeck, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Antibodies (Abs) directed against the angiotensin II type-1 receptor (AT1R) and extracellular vesicles
(EVs) derived from systemic sclerosis (SSc) patients have the potential to modulate the function of monocytes, which are key
cells in SSc pathogenesis. This study aims to investigate whether AT1R Abs interacts with EVs and to determine the pheno-
type and function of monocytes, particularly their migration capacity and cytokine secretion.

Methods: Exosomes were isolated from the sera of SSc patients and healthy controls (HC) using sequential centrifugation
and precipitation via polyethylene glycol. The size of the EVs was analyzed by nanoparticle tracking analysis. AT1R expres-
sion on EVs was analyzed by western blot. To study the phenotype and function of monocytes induced by EVs and AT1R
Abs, human peripheral blood (PB) monocytes from HC were stimulated either with a self-engineered activating monoclonal
AT1R Abs (AT1Rmab) alone or preincubated with EVs from SSc patients or HC. The expression of surface molecules on the
monocytes was analyzed by flow cytometry and compared with the monocyte phenotype derived from SSc patients. Mono-
cytic cytokine expression was studied using ELISA and a cytokine array. Monocyte migration was assessed using trans-well
and organ-on-a-chip assays.
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Results: Compared to EVs from HC, those derived from SSc patients showed a higher abundance of AT1R, facilitating anti-
body binding. In SSc, high AT1R antibody levels go along with reduced EV diameters. Preincubation of SSc-EVs with AT1R
mab resulted in pro-inflammatory and pro-fibrotic monocyte activation, as evidenced by secretome analysis and increased
secretion of pro-fibrotic CCL18 (Figure 1A). The secretome induced by the combination of EVs and mAT1R Abs was distinct
from that induced by either EVs or mAT1R Abs alone. Notably, SSc EVs preincubated with mAT1R Abs induced a significant
change in the monocyte cell line phenotype, resulting in an intermediate-like phenotype (Figure 1B). This same phenotype
was observed in monocytes from patients with diffuse SSc. Migration of monocytes was significantly increased by both
mAT1R Abs and EVs from SSc patients, but not by EVs from HC or by applying an isotype control.

Conclusion: Our study demonstrated that mAT1R ab, EVs, and particularly EV-immune complexes induce a unique pheno-
type of monocytes. EVs are not only distributing mAT1R abs but also contributing to immune cell migration and induction of
fibrosis. This study further supports the specific contribution of AT1R ab-mediated processes in SSc.

Disclosure: A. Hackel: None; M. Leiber: None; M. Winziers: None; G. Riemekasten: CellTrend GmbH, 1;
R. Akbarzadeh: None.

Abstract Number: 1834

Altered Mechanotransduction via Myosin II Contributes to Collagen and
IL-6 Production in Systemic Sclerosis Skin

Barbara Russo1, Shutova Maria2, Fanny Noulet2, Geroge-Radu Romanescu3, Nicolo brembilla2 and Wolf-Henning
Boehncke2, 1Hopitaux Universitaire de Geneva, Geneva, Geneve, Switzerland, 2Hôpitaux Universitaires des Genève,
Geneva, Geneve, Switzerland, 3University of Geneva, Geneva, Geneve, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleroderma (SSc), an autoimmune disease, features progressive fibrosis, leading to significant
morbidity and mortality. Current therapies manage symptoms but lack efficacy in directly targeting or reversing fibrosis.
Recent research implicates mechanotransduction pathways, such as the Rho/ROCK pathway, in SSc fibrosis. This pathway
converges on non-muscle myosin II (NMII), a key regulator of cellular contractility. However, the specific roles of NMII iso-
forms (NMIIA and NMIIB) and their interaction with transforming growth factor beta (TGFβ), a well-established profibrotic
mediator in SSc, remain unclear.

Methods: We investigated NMII pathway dysregulation in SSc using publicly available RNA microarray data (GSE58095;
61 SSc, 36 HD) and compared NMII activation in SSc vs healthy donor (HD) skin. Immunofluorescence andWestern blotting
assessed NMIIA, NMIIB distribution, and activation in HD and SSc fibroblasts ( n=8,7) primed or not with TGFβ . Rho activity
was measured via pull-down assay. Pharmacological inhibitors targeting ROCK isoforms and NMII, alongside NMIIB knock-
down with siRNA, explored the role of NMII in fibrosis. Production of profibrotic mediators (IL-6, collagen I) was quantified by
ELISA and qPCR.

Results: Public data analysis revealed a significant upregulation of the Rho-ROCK-NMII pathway in SSc skin compared to
HD (adjusted p < 0.0001). Consistent with this, our preliminary data showed a trend towards elevated MLC phosphorylation,
a marker of NMII activation, in SSc skin biopsies compared to HD. SSc fibroblasts displayed a distinct redistribution of NMII

3745

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Fig. 1. Increased Myosin II Activation in SSc Dermis (A) RNA microarray analysis (GSE58095) reveals enrichment of Rho-ROCK-NMII pathway
genes in SSc skin compared to healthy donors. (B) Immunofluorescence microscopy shows increased NMIIB (yellow) colocalization with F-actin
stress fibers (magenta) in SSc fibroblasts compared to healthy donors (HD). Treatment with TGFβ further enhances this effect. Quantification of
NMII isoform distribution in stress fibers confirms a significant increase in NMIIB but not NMIIA in SSc fibroblasts (n=7/group; *p<0.05). Scale
bar: 10 μm.

Fig. 2. NMII Inhibition Blocks TGFβ-Driven Fibrosis (A) Treatment with ROCK and NMII inhibitors significantly reduces IL-6 and collagen I produc-
tion in both HD and SSc fibroblasts, both with and without TGFβ stimulation (n=8/8; *p<0.05). (B,C) Immunofluorescence (IF) and Western blot
(WB) confirm efficient knockdown of NMIIB with siRNA . (D) Knockdown of NMIIB specifically reduces IL-6 production in HD fibroblasts, both with
and without TGFβ stimulation ( representative experiment from three independent replicates.)

3746

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



isoforms with increased NMIIB localization towards stress fibers (p < 0.05), structures associated with fibrosis. Interestingly,
TGFβ treatment mimicked this effect in HD fibroblasts (p < 0.01), suggesting a role for TGFβ in driving NMII isoform redistri-
bution. Biochemical analysis confirmed these findings. Further investigation revealed a critical role for the Rho-ROCK-NMII
pathway in TGFβ-induced fibrosis. Inhibiting ROCK or NMII activity significantly reduced TGFβ-mediated production of
IL-6 and collagen I (p < 0.05) in both HD and SSc fibroblasts. Notably, ROCK2 inhibition displayed a specific effect on colla-
gen production (p < 0.05), suggesting a potential therapeutic target. Importantly, knockdown of NMIIB, specifically, effec-
tively countered the profibrotic effects of TGFβ, leading to decreased collagen and IL-6 release (p < 0.05). Interestingly,
collagen inhibition occurred only at the protein level, while IL-6 inhibition was observed at both transcriptional and protein
levels.

Conclusion: This study demonstrates dysregulation of the Rho-ROCK-NMII pathway, particularly involving NMIIB, in SSc
skin fibrosis. Our findings suggest that targeting NMIIB or specific ROCK isoforms may hold promise for the development
of antifibrotic therapies. Further investigation into the distinct roles of NMII isoforms and their regulation by TGFβ will provide
valuable insights for refining therapeutic strategies in SSc.

Disclosure: B. Russo: None; S. Maria: None; F. Noulet: None; G. Romanescu: None; N. brembilla: None;
W. Boehncke: AbbVie/Abbott, 6, Celgene, 6, Eli Lilly, 6, Novartis, 6.

Abstract Number: 1835

FoxP3Hi CTLA4+ ICOS+ Regulatory T Cells Are Expanded in Patients with
Sarcoidosis but Not Systemic Sclerosis or IgG4-Related Disease

Laura Yockey1, Thomas Guy2, Chinmay Gadiraju3, Ian Doyle1, Jesse Akaa4, Alison Puri5, Zachary Wallace6, Guy Katz1,
Sydney Montesi1, John Stone7, Flavia Castelino1, Shiv Pillai8, Andrew Luster9, Vinay Mahajan3 and Cory Perugino1,
1Massachusetts General Hospital, Boston, MA, 2Ragon Institute of MGH, MIT and Harvard, Cambridge, MA, 3Brigham
and Women’s Hospital, Boston, MA, 4Massachussets General Hospital, Boston, MA, 5Boston University, Brookline, MA,
6Massachusetts General Hospital, Newton, MA, 7Massachusetts General Hospital, Harvard Medical School, Concord,
MA, 8Harvard Medical School, Cambridge, MA, 9Massachusetts General Hospital, Charlestown, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The absence of regulatory T cells (Tregs) results in multiorgan autoimmunity in the context of mono-
genic “Tregopathies”, but their role in mediating polygenic autoimmune diseases remains less clearly defined. Previous
studies in systemic sclerosis (SSc), IgG4-related disease (IgG4-RD), and sarcoidosis, three presumptive autoimmune dis-
eases characterized by chronic inflammation and fibrosis, have shown conflicting results regarding Treg quantities and func-
tionality. Precise quantification of human Tregs is challenged by heterogeneity (which remains incompletely resolved) and the
gradient of expression of multiple lineage characterizing or defining markers such as CD25, CD127, and FoxP3. The most
common approach used to subset human Tregs relies on CD45RA, CD25, and FoxP3. However, the omission of CD127
from most studies using this approach limits our understanding of how “FoxP3Lo” cells really differ from “FoxP3Hi” cells
and what their respective relationships to autoimmunity are. In the present study, we investigated the FoxP3+ T cell compo-
sition and phenotypes across SSc, IgG4-RD, and sarcoidosis using spectral flow cytometry and RNA sequencing.
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Figure 1. FoxP3Hi Tregs are categorically expanded in Sarcoidosis. Representative flow plots of gating strategy for Tregs are shown: Cells are pregated
on live CD3+CD4+ in (A) then CD25+CD127lo. FoxP3/CD45RA subsets (pregated on live CD3+CD4+CD25+CD127lo) are shown in (B). Graph of total
Tregs (live CD3+CD4+ CD25+CD127lo Foxp3+) as a percentage of CD4+ T cells are shown (D). Treg subsets including FoxP3 Hi (D, live CD3+CD4+
CD25+CD127lo CD45RA-FoxP3Hi), FoxP3 Lo (E, live CD3+CD4+ CD25+CD127lo CD45RA-FoxP3Lo), Naïve (F, live CD3+CD4+ CD25+CD127lo
CD45RA+FoxP3Lo).For D-F: *p<0.05, **p<0.01, *** p<0.001, **** p<0.0001 by Mann-Whitney T-test. HD (Healthy Donor; N=19), Sarcoidosis (N=17),
IgG4RD (N=26), SSc (Systemic sclerosis, N=17). Data points in grey in Systemic sclerosis represent an overlap with rheumatoid arthritis or myositis.
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Figure 2. CTLA4, ICOS, and CCR10 are enriched in FoxP3Hi Tregs. Mean Flourescence Intensity (MFI) was compared between different subsets
of Live CD3+CD4+ CD25+CD127Lo cells for (A) CTLA4, (B) ICOS, (C) CCR10, (D) CCR6, (E) CXCR3. N=13 total samples including HD, SSc, Sar-
coidosis, IgG4RD that were stained and analyzed at the same time. Highly suppressive ICOS+CTLA4+ FoxP3 Hi cells ((F, pregated on live CD3+-
CD4+ CD25+CD127lo CD45RA-FoxP3Hi) and CCR10+ effector Tregs (G, pregated on live CD3+CD4+ CD25+CD127lo CD45RA-FoxP3+) were
compared between clinical cohorts. For F-G: **p<0.01, *** p<0.001, **** p<0.0001 by Mann-Whitney T-test. HD (Healthy Donor; N=19), Sarcoid-
osis (N=17), IgG4RD (N=26), SSc (Systemic sclerosis, N=17). Data points in grey in Systemic sclerosis represent an overlap with rheumatoid
arthritis or myositis.
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Methods: We used intracellular spectral flow cytometry to examine Treg numbers and subsets in PBMC’s from patients
with SSc (n=17, median age 55; 9 diffuse, 7 limited, 1 sine), IgG4RD (n=27, median age 65, all active, untreated at the time
of phlebotomy but requiring immunosuppression), sarcoidosis (n=17, median age 66, all with stable disease not requiring
immunosuppression) and healthy donors (HD, n=19, median age 64). We used bulk RNA sequencing of FACS purified T cell
populations to better understand the transcriptional differences between subsets.

Results: Total FoxP3+ T cells and FoxP3Lo T cells were expanded in SSc, IgG4-RD, and sarcoidosis whereas FoxP3Hi T
cells are more specifically expanded in sarcoidosis and only a fraction of IgG4-RD patients. ICOS and CTLA4 are expressed
at highest levels in the FoxP3Hi subset and ICOS+ CTLA4+ FoxP3Hi Tregs were uniquely expanded in patients with sarcoid-
osis. The chemokine receptor CCR10 is nearly exclusively expressed in the FoxP3Hi Treg subset, in contrast to CXCR3 and
CCR6. CCR10+ Tregs are expanded only in patients with sarcoidosis. Despite these protein level differences, the transcrip-
tional differences between CD127LoCD25Hi and CD127LoCD25Lo subsets are starkly limited. There is a trend towards an
inverse relationship between FoxP3Hi Treg numbers and disease severity in IgG4-RD.

Conclusion: We show that T cells expressing high levels of CD25, FoxP3, ICOS, and CTLA4, important mediators of Treg
suppression, are uniquely expanded in patients with sarcoidosis but not in SSc and IgG4-RD. In contrast, CD127Lo CD25Lo

FoxP3Lo T cells are expanded more ubiquitously across these autoimmune cohorts. FoxP3Hi Treg expansion in our cohorts
correlates with mostly self-limited disease in the context of sarcoidosis or less severe disease in the setting of
IgG4-RD. Further studies are needed to understand how different clinical factors across cohorts contribute to these differ-
ences in Treg expansion.

Figure 3. FoxP3Hi and Lo Tregs are transcriptionally similar compared to other Treg subsets. T cell subsets from 5 healthy donors were sorted
using FACS by gating on live CD3+CD4+ cells. For Treg subsets: CD25+CD127Lo cells were gated on CD45RA+ population (CD45RA+Treg),
CD45RA-CD25Lo (CD25Lo Treg), and CD45RA- CD25Hi (CD25HiTreg). For conventional T cell subsets, CD127+ and CD25-cells were gated
on CD45RA+ (Conv Naïve) or CD45RAneg (Conv Effector). RNA was isolated and bulk RNA sequencing was performed from different subsets.
EBSeq was used to identify genes that are differentially expressed across the cell types with a posterior probability > 0.95. Six patterns of gene
expression were most prominent (revealed >25 DEGs) and are plotted as a heatmap in a decreasing order of number of DEGs. Pattern 21 was
the only pattern with >25DEG and PPDE > 0.95 that separated CD25Hi from. CD25Lo Tregs and consisted of 34 genes.
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Disclosure: L. Yockey: None; T. Guy: None; C. Gadiraju: None; I. Doyle: None; J. Akaa: None; A. Puri: None;
Z.Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2;G. Katz: Amgen, 1, Evolve Medical Edu-
cation, 6, Sana, 5, Sanofi, 5, Zenas, 5; S. Montesi: Accendatech USA, 2, Cowen, 6, DevPro Biopharma, 2, Mediar Ther-
apeutics, 2, Pliant Therapeutics, 1, 5, Roche, 2, Wolter Kluwer, 9; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers
Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2; F. Castelino: Boehringer-Ingelheim, 1, Mediar Therapeutics, 1;
S. Pillai: Abpro Inc, 4, BeBio, 4, Octagon Therapeutics, 4, Paratus Biosciences, 4; A. Luster: None; V. Mahajan: None;
C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee Member.

Abstract Number: 1836

Transcriptional Changes in the Formation of Tissue Resident Memory T
Cells in the Joint

Yang Yang1, Yusuke Miyashita1, Vitor Aguiar1, Maria Gutierrez-Arcelus1, Kellen Winden2, Peter Nigrovic3 and Margaret
Chang1, 1Boston Children’s Hospital, Boston, MA, 2Boston Children’s Hospital, Boston, MA, 3Boston Children’s Hospital,
Brookline, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis is a chronic autoimmune disease characterized by joint-specific memory, the
phenomenon in which arthritis repeatedly flares in the same joints. We previously demonstrated that joint-specific memory
is mediated by CD8+ synovial resident memory T (TRM) cells that persist in arthritic joints during remission and can mediate
joint-specific flares. Depleting TRM cells from the joint results in an attenuation of arthritis flares, suggesting that targeting TRM
cells could be a novel option to alleviate pathogenesis and disease chronicity. However, little is known about the origin and
differentiation of TRM cells in the joint. Here, we investigated the dynamic transcriptional changes of TRM cell formation in the
joint during inflammation and remission.

Methods: We used a murine arthritis model where OT-I T cells were adoptively transferred into recipient mice and arthritis
was induced by intraarticular ovalbumin injection. CD8 T cells were isolated from the synovium at several time points—days
3, 4, 5, 6, 7, and 8 during initiation and resolution of acute joint inflammation, and days 18 and 28 during arthritis remission.
Transcriptomic profiles of sorted CD8+ T cells were acquired by 10x single-cell RNA sequencing and analyzed using Seurat
and weighted gene co-expression network analysis packages. Trajectory analysis and cell ancestry of synovial TRM cells
were computed with the Waddington Optimal Transport analysis package. We then evaluated the dynamic gene expression
patterns in TRM cell differentiation in human synovium organoids in which TRM cells were derived from peripheral blood
mononuclear cells.

Results: We identified a group of synovial CD8 T cells with a TRM cell gene expression signature that was present in the
synovium at Days 18 and 28 of arthritis remission. Trajectory analysis revealed that synovial TRM cells derived from both cen-
tral memory T cells and effector memory T cells, and we confirmed the antigen-specificity of both the progenitors and TRM
cells through matched TCR sequencing. We identified four distinct patterns of gene expression changes during TRM cell
formation—1) genes expressed during acute arthritis that are downregulated during remission; 2) genes that show low
expression during acute arthritis and are upregulated during remission (i.e. Runx3); 3) genes that are gradually upregulated
through the entire time course; 4) genes that highly upregulated during the later phases of acute inflammation and then show
moderate expression during remission (i.e. Zfp683, Itga1, Il15ra).
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Conclusion: Our studies suggest that synovial CD8 TRM cells are derived from antigen-specific circulating effector cells. The
various patterns of gene expression changes during TRM cell development may reflect differing roles of these canonical TRM
cell genes in TRM cell formation. Targeting these TRM cell differentiation pathways could provide a novel therapeutic approach
to joint-specific memory and chronic arthritis.

Disclosure: Y. Yang: None; Y. Miyashita: None; V. Aguiar: None; M. Gutierrez-Arcelus: None; K. Winden: None;
P. Nigrovic: American Academy of Pediatrics, 9, Bristol-Myers Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss
Immuno, 8, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Monte Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen,
2, Sobi, 2, UpToDate, 9; M. Chang: None.

Abstract Number: 1837

Baseline Multiome Sequencing of CD45RO+CD45RA-CD4+ T Cell Reveals
Distinct Immune Profiles Associated with Subsequent Response to
Secukinumab Treatment

Addison Pacheco1, Zoya Qaiyum2, Fataneh Tavasolian3, Melissa Lim4, Michael Tang1 and Robert Inman1, 1University
Health Network, Toronto, ON, Canada, 2Krembil Research Institute, Toronto, ON, Canada, 3Krembil Research Institute -
the University Health Network, Toronto, ON, Canada, 4University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Our study aims to discriminate immune profiles between secukinumab responders (SEC-R) and
nonresponders (SEC-NR) in axial spondyloarthritis (axSpA) patients before biologic treatment.

Methods: CD45RO+CD45RA-CD4+ T cells from 2 healthy controls, 3 SEC-R and 3 SEC-NR patients were FACS sorted
and 10000 nuclei per sample were collected for Multiome Sequencing. Frequency of CD4+ T cell subsets were compared
between SEC-R and SEC-NR using flow cytometry.

Results: SEC-NR patients demonstrate increased transcripts for IL-26, ROR2, and GPR15 and decreased GZMB and
GNLY transcripts compared to SEC-R patients. 19 unique CD45RO+CD45RA- CD4+ T cell clusters were revealed and
were grouped into central memory, effector, regulatory or cytotoxic subsets. SEC-NR patients demonstrated decreased
proportion of central memory and regulatory clusters compared to SEC-R patients. SEC-NR patients had an increased pro-
portion of T-helper 1 cells with high IFNG antisense RNA 1 (IFNG-AS1) expression and without cytotoxic potential. SEC-NR
patients had a significant increase of CXCR3+ CD4+ T cells pre-secukinumab compared to SEC-R patients (mean differ-
ence = 4.4%, p< 0.01). SEC-R patients represented an increased proportion of cytotoxic CD4+ T cells pre-biologic com-
pared to SEC-NR patients. Flow cytometry revealed GZMA+ CD4+ T cells frequency was increased in SEC-R patients
compared to SEC-NR patients pre-secukinumab (mean difference=4.5%, p< 0.05).

Conclusion: Before secukinumab treatment, a different CD45RO+CD4+ T cell immune profile is present between patients
subsequently proved to be SEC-R vs SEC-NR. SEC-NR patients demonstrate the potential for enhanced IFN-g production
while SEC-R patients demonstrate greater cytotoxic potential in their T-helper 1 cell subset. The results point toward more
immune heterogeneity in axSpA than has been recognized and highlights the need for precision therapeutics in this disease.

3752

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: A. Pacheco: None; Z. Qaiyum: None; F. Tavasolian: None; M. Lim: None; M. Tang: None; R. Inman:
Abbvie, 2, Janssen, 2, novartis, 2, 5, UCB, 2.

Abstract Number: 1838

M5542: A Potent CD80, CD86, and OX40L Antagonist Fusion Molecule for
the Treatment of Autoimmune Diseases

Michelle Downing1, Ling Zhang1, Aditee Desphpande1, Hong Zhang1, Ohad Tarcic2, Mira toister-achituv2, Alec Gross3,
Gang Chen3 and Chia Chi Sun1, 1EMD Serono Research and Development Institute, Inc., Billerica, MA, 2Inter-lab Ltd,
Merck KGaA, Yavne, Israel, 3EMD Serono Reserch and Development Institute, Inc, Billerica, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Overactive adaptive immune responses contribute to many autoimmune diseases such as sys-
temic lupus erythematosus (SLE). Chronically activated autoreactive T-effector cells play a pivotal role in subgroups of SLE
and other autoimmune diseases. Since T-cells require co-stimulation signals to be fully activated and differentiate into
T-effectors, we hypothesized that modulating two main costimulatory pathways mediated by CD28 and OX40 signaling,

The bi-functional fusion molecule M5542 demonstrated superior inhibition of proinflammatory cytokine, TNFα production compared to single
agents or combination in an in vitro MLR assay (A). TNFa%, CD80%, CD86% was normalized to isotype control levels. M5542 reduced IFNg pro-
duction more than single agents in an in vitro SLE PBMC MLR assay (B). The effect of M5542 may be attributed to increased potency on CD80
(C) and OX40L (D) receptor occupancy.
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would produce efficient control of excessive T-cell activation and effector function. To explore whether dual pathway block-
ade is superior to single pathway blockade, we investigated the in vitro potency and in vivo efficacy of M5542, a novel CD80,
CD86, and OX40L antagonist, and a bi-functional fusion molecule that blocks the CD28 and OX40 pathways to inhibit T-cell
activation and function, thereby curbing inflammation in autoimmune diseases.

Methods: M5542, single agent comparators abatacept (CTLA4Ig) and anti-OX40L, or the combination thereof were
tested for their ability to inhibit proinflammatory cytokine production in a mixed lymphocyte reaction (MLR) of activated
monocyte-derived dendritic cells (MDDCs) and T-cells from healthy donors or SLE peripheral blood mononuclear cells
(PBMCs). Binding affinities of all molecules to their targets CD80, CD86 or OX40L were assessed by surface plasmon
resonance. Target occupancy of CD80, CD86 and OX40L on the dendritic cells was assessed by flow cytometry. All
molecules were tested for their efficacy to reduce disease in a humanized xenogenic graft-vs-host disease (xeno-
GvHD) mouse model.

Results: M5542 demonstrated superior inhibition of TNFα production compared to CTLA4Ig, anti-OX40L or the combina-
tion of both single agents in an allogenic MLR assay in vitro (Figure1A, similar observation with IL-6 and IFNγ, data not
shown). M5542 bound targets CD80 (KD = 522 nM), CD86 (KD = 434 nM), and OX40L (KD = 41 nM), with similar affinities
as the single agents CTLA4Ig (CD80 KD = 552 nM), (CD86 KD = 548 nM) and anti-OX40L (KD = 50 nM). M5542 significantly
reduced IFN-γ in a SLE PBMC activation assay in vitro (Figure 1B). Interestingly, M5542 showed increased % target occu-
pancy of CD80 and OX40L, compared to equimolar concentrations of CTLA4Ig or anti-OX40L alone, leading to the
enhanced potency of M5542 in the MLR assay (Figure1C-D). M5542 demonstrated superior efficacy compared to single
agents CTLA4Ig or anti-OX40L alone in suppressing human IFN-γ levels and disease development in a humanized xeno-
GvHD mouse model (Figure 2).

Conclusion:M5542 effectively blocked CD28 and OX40 mediated T-cell activation and reduced T-cell driven inflammation,
demonstrating promise in treating autoimmune diseases.

Disclosure: M. Downing: EMD Serono Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of Merck
KGaA, 3; L. Zhang: EMD Serono Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of Merck
KGaA, 3; A. Desphpande: EMD Serono Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of
Merck KGaA, 3; H. Zhang: EMD Serono Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of

M5542 demonstrated superior inhibition of human IFNg compared to either CTLA4Ig or anti-OX40L in a xenogenic graft vs host disease human-
ized mouse model.
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Merck KGaA, 3; O. Tarcic: Inter-lab Ltd, Israel, Merck KGaA, 3; M. toister-achituv: Merck, 3; A. Gross: EMD Serono
Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of Merck KGaA, 3; G. Chen: EMD Serono
Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of Merck KGaA, 3, 11; C. Sun: EMD Serono
Research & Development Institute, Inc., Billerica, MA, USA, an affiliate of Merck KGaA, 3, 11.

Abstract Number: 1839

PPP2R3C Overexpression Suppresses TCR -mediated CD4+ T Cell
Abnormal Activation in Systemic Lupus Erythematosus via JNK and
AKT-mTOR Pathways

Xuan Fang, Xiangpei Li and Xiaomei Li, The First Affiliated Hospital of University of Science and Technology of China., He
Fei, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is distinguished by immune system dysfunction, leading to
heightened activation of T and B cells. This increased activity leads to the generation of auto-antibodies and the accumula-
tion of immune complexes. Anomalous T lymphocyte activation, stemming from signaling irregularities, impaired gene tran-
scription, and altered cytokine production, is a key player in the pathogenesis of SLE. Understanding these defects in
signaling and gene regulation in SLE T cells can help identify new molecular targets and predictive biomarkers for
therapy. PP2A is a critical serine/threonine phosphatase in eukaryotic cells, with distinct subunits known to influence T cell
development and function, potentially contributing to autoimmune disorders. This research focuses on exploring the role
of the regulatory subunit PPP2R3C in the aberrant function of SLE T cells.

Methods: Quantitative RT-PCR and western blotting were used to analyze changes in PPP2R3C mRNA and protein levels
in SLE CD4+ T cells. Jurkat stable transfection cell lines were established with shRNA-PPP2R3C and overexpression-
PPP2R3C through lentiviral transfection. Transcriptome sequencing was then conducted to identify differentially expressed
genes associated with PPP2R3C. Flow cytometry was used to assess the impact of PPP2R3C on T cell activation, prolifer-
ation, and cellular calcium influx upon TCR stimulation. The TCR-mediated T cell activation pathways affected by
PPP2R3C were further analyzed using western blotting. An overexpression model was generated using an adeno-
associated virus carrying PPP2R3C, followed by pristane induction to evaluate the therapeutic potential of PPP2R3C in
the SLE disease model.

Results: Lower levels of PPP2R3C were observed in CD4+ T cells from SLE patients and PIL mice compared to
non-autoimmune controls(Figure 1A,B). RNA-seq analysis showed upregulation of T cell activation–related pathway
genes in shRNA-PPP2R3C Jurkat cells (Figure 2A-C). Both Jurkat cells and human CD4+ T cells displayed increased
T-cell activation upon PPP2R3C removal, leading to elevated IL-2 and IFN-γ cytokine release upon TCR activation (-
Figure 3A-D). Mechanistic studies revealed that PPP2R3C depletion enhanced AKT-mTOR and JNK-cJun signaling
pathways activation post-TCR stimulation (Figure 4). In vivo experiments with PPP2R3C overexpression in pristane-
induced SLE (PIL) mice showed a reversal of disease biomarkers and improvement in lupus-like
features(Figure 5A,B).
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Conclusion: Our study indicates that the decrease in PPP2R3C expression may contribute to the pathogenesis of SLE by
enhancing the activation of CD4+ T cells via TCR-triggered AKT-mTOR and JNK-cJun pathways. Modulating PPP2R3C
levels could be a viable therapeutic strategy for controlling CD4+ T cell activation in SLE.
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Disclosure: X. Fang: None; X. Li: None; X. Li: None.
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Abstract Number: 1840

Synovial Resident Memory T Cell Formation During Inflammation
Requires Cell Contact with Fibroblast-Like Synoviocytes

Yusuke Miyashita1, Yang Yang1, Madison Mangin1, Maryrose Hahn2, Kevin Wei3, Peter Nigrovic4 and Margaret Chang1,
1Boston Children’s Hospital, Boston, MA, 2Boston Children’s Hospital, Georgetown, MA, 3Brigham andWomen’s Hospital
at Harvard Medical School, Boston, MA, 4Boston Children’s Hospital, Brookline, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by recurrent inflamma-
tion in the same joints, a feature termed joint-specific memory. We previously demonstrated that joint-specific memory in
arthritis is mediated by resident memory T (TRM) cells in the synovium. TRM cells are present in the synovium of previously
inflamed joints and antigen-specific activation of TRM cells can drive recurrent arthritis flare. In evaluating the mediators of
TRM cell development in the joint, we have previously shown that TNF can induce TRM cell formation in synovial organoids.
Here, we investigated the roles of both fibroblasts and T cells in TNF stimulation promoting TRM cell formation.

Methods: CD8 memory T cells were isolated from peripheral blood mononuclear cells of healthy donors and fibroblast-like
synoviocytes (FLS) were isolated from the synovium of rheumatoid arthritis patients (RA-FLS). To determine if TRM cell forma-
tion is mediated by RA-FLS, we generated 3D synovial organoids with T cells and RA-FLS encapsulated in Matrigel, with or
without human umbilical vein endothelial cells (HUVEC) and assessed for TRM cell formation 3 weeks later. To assess the
respective roles of T cells and RA-FLS in TNF-driven TRM cell formation, T cells and RA-FLS were stimulated with TNF inde-
pendently for 3 days before TNF was removed, and then the two cell types were cultured together for 14 days. As controls,
cells were either left unstimulated or stimulated together in the same well. Transwells with 5.0μm pore size were utilized to
spatially separate T cells and RA-FLS to assess for the necessity of cell contact. Flow cytometric analysis was performed
after 14 days in culture to evaluate for the presence of TRM cells and markers of T cell activation.

Results: TRM cells can form in a 3D synovial organoid with T cells and RA-FLS alone. Simultaneous stimulation of T cells and
RA-FLS together in co-culture was necessary for the formation of CD45RO+CD62L-CCR7-HLADR-CD25-CD69+CD49a
+CD103+/- TRM cells. TNF stimulation of T cells or RA-FLS independently did not result in TRM cell formation. Transwell stud-
ies spatially separating the T cells from RA-FLS also abrogated TRM cell formation, demonstrating that cell contact is required
during TNF stimulation to drive the differentiation process.

Conclusion:We show that TNF-driven TRM cell formation is mediated by FLS. Specifically, cell contact between T cells and
RA-FLS is required at the time of TNF stimulation to drive the TRM cell differentiation process. Our data offer further insight
into why TRM cells only form in arthritic joints and how inflammation plays an important role in the development of long-term
joint-specific memory.

Disclosure: Y. Miyashita: None; Y. Yang: None;M. Mangin: None;M. Hahn: None; K. Wei: 10X Genomics, 5, Gilead
sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; P. Nigrovic: American Academy of Pediatrics, 9, Bristol-Myers
Squibb(BMS), 5, Century Therapeutics, 2, Edelweiss Immuno, 8, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Monte
Rosa Therapeutics, 2, Novartis, 2, Pfizer, 2, 5, Qiagen, 2, Sobi, 2, UpToDate, 9; M. Chang: None.
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Abstract Number: 1841

Preclinical Evaluation of ALLO-329: Allogeneic CD19 CAR T Cells
Expressing an Anti-Rejection CD70 CAR for the Treatment of
Autoimmune Diseases

Kristen Zhang, Joanne Li, Duy Nguyen, Nguyen Tan, Hsin-Yuan Cheng, David Huang, Suhasni Gopalakrishnan, Zachary
Roberts, Cesar Sommer and Elvin Lauron, Allogene Therapeutics, South San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autologous CD19 chimeric antigen receptor (CAR) T cell therapies have recently shown to be well
tolerated and highly effective in patients with autoimmune diseases (AID) including systemic lupus erythematosus (SLE), idi-
opathic inflammatory myositis, and systemic sclerosis. However, autologous CAR T cell therapies have major limitations
such as complex logistics and manufacturing constraints that may hinder widespread access in these large patient popula-
tions. These challenges may be overcome with off-the-shelf allogeneic CAR T cell products derived from healthy donor T
cells. Although allogeneic CAR T cells can provide immediate availability to patients and scalable manufacturing, they are
more susceptible to rejection by the host immune system and therefore may have reduced persistence, limiting clinical
responses. To address this challenge, we developed an anti-rejection CD70 CAR capable of selectively depleting activated
(CD70+) alloreactive lymphocytes. This CD70 CAR may render allogeneic CD19 CAR T cells resistant to allorejection while
endowing dual targeting of CD19+ B cells and CD70+ T cells. A CD19/CD70 dual CAR T cell therapy may therefore reduce
or eliminate the need for lymphodepleting conditioning regimens that are typically required prior to CAR T cell infusion. Fur-
thermore, because CD70 itself has been shown to be upregulated on T cells in AID, this approach could provide additional
benefit to patients through elimination of CD70+ autoreactive T cells.

Methods: CRISPR gene-editing technology (ABR-001) combined with adeno-associated virus (AAV) transduction was
employed to knock-in a bicistronic, CD19/CD70 dual CAR construct into the T Cell Receptor Alpha Constant (TRAC) locus.
Following expansion, dual CAR T cells were characterized by flow cytometry analysis of CAR expression as well as markers
of T cell activation and differentiation. Cytotoxicity and expansion of the dual CAR T cells, referred to as ALLO-329, were
assessed in vitro and in vivo using B cell lymphoma models and humanized mouse models. The susceptibility of ALLO-
329 to rejection by HLA-mismatched T cells was assessed in mixed lymphocyte reaction (MLR) assays.

Results: ALLO-329 exhibited cytotoxic activity and target-mediated expansion in the presence of tumor cell lines expressing
CD19 and/or CD70. Primary CD19+ B cells and CD70+ T cells from healthy donors and patients with SLE were rapidly elim-
inated by ALLO-329 in vitro and in vivo, both in mouse peripheral blood and spleen, resulting in a concomitant reduction of
antibody production. In in vitro MLR assays, ALLO-329 eliminated CD70+ alloreactive T cells and demonstrated resistance
to rejection and longer persistence relative to CD19 CAR T cells, which were rapidly depleted.

Conclusion: ALLO-329 can be successfully produced via ABR-001-mediated site-specific integration of a single bicistronic
construct in the TRAC locus, successfully yielding high numbers of CAR+ cells that show specific cytotoxic activity, rejection
avoidance, and the ability to eradicate B cells in mouse tissues. This novel off-the-shelf allogeneic CD70/CD19 CAR T cell
product is a promising candidate for clinical evaluation.
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Disclosure: K. Zhang: None; J. Li: None; D. Nguyen: None; N. Tan: None; H. Cheng: None; D. Huang: None;
S. Gopalakrishnan: None; Z. Roberts: None; C. Sommer: None; E. Lauron: None.

Abstract Number: 1842

Development of Next Generation CAR T Cell Therapy for the Off-the-shelf
Treatment of Autoimmune Diseases Without Conditioning
Chemotherapy

John Goulding1, John Reiser2, Alison O’Connor1, Bryan Hancock1, Jonatan Tuncel1, Brian Groff1, Rina Mbofung1, Daniel
Morales-Mantilla1, AllanWilliams1, Dan Lu1, Bi-Huei Yang1, Eigen Peralta1, Alma Gutierrez1, Miguel Meza1, Betsy Rezner1,
Amanda Sims1, Alec Witty1, Yijia Pan1, Mark Jelcic1, Shohreh Sikaroodi1, Matthew Denholtz1, Tom Lee1, Anil Bagri1, Lilly
Wong1, Jode Goodridge1 and Bahram Valamehr1, 1Fate Therapeutics Inc., San Diego, CA, 2Fate Therapeutics Inc, San
Diego, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Developed initially as a novel strategy to treat B cell malignancies, chimeric antigen receptor (CAR) T
cells have now been used to treat multiple autoimmune diseases (AIDs), where rapid and deep depletion of pathogenic B
cells is a key driver of therapeutic benefit. Similar to oncology, patients treated with autologous anti-CD19 CAR T cells
achieved disease remission, including in refractory systemic lupus erythematosus. However, widespread application of
CAR T cell therapy across AIDs faces many challenges including the requisite patient administration of intense conditioning
chemotherapy (CCT), which induces cytopenia, increases susceptibility of severe infection and secondary malignancies,
risks hospitalization, and limits patient access and reach.

Methods: To enable broad outpatient utilization, reduce toxicities for the treatment of AIDs and promote durable elimination
of AID pathology, we have developed a multiplexed-engineered, next-generation (NG) CAR T-cell product candidate derived
from a clonal induced pluripotent stem cell line (CAR iT cell), which incorporates a collection of novel synthetic edits designed
to enable targeting and potent killing of multiple subsets of aberrant immune cells, to enhance bio-distribution to secondary
and tertiary tissues where residual disease resides, and to avoid the need for administration of intense CCT to patients.

Results: Anti-CD19 NG CAR iT cells exhibit a desired CD8αβ+ phenotype that is consistent with a potent T-cell state poised
for activation, without expression of exhaustion markers, and demonstrate robust and specific elimination of CD19+ B cells
in multiple in vitro cytotoxicity assays, including those containing peripheral blood mononuclear cells (PBMCs) sourced from
various AID patients. In xenograft models of AID, where disseminated disease resides in secondary and tertiary tissues, anti-
CD19 NG CAR iT cells display tissue-wide functional persistence, including durable elimination of CD19+ B cells in the bone
marrow. Furthermore, the co-expression of a second CAR targeting BCMA or CD38 showed a unique ability to enhance
engagement and elimination of aberrant plasma cells and activated T cells. To overcome the need for administration of
intense CCT, NG CAR iT cells also contain a novel allo-immune defense receptor (ADR), which has been shown to promote
CAR T-cell expansion, function, and persistence in an allogeneic setting. For example, ADR-armed NG CAR iT cells display
enhanced persistence and cytotoxicity in an in vitro allogeneic re-stimulation assay, relative to control T cells, eliminating tar-
get cells through multiple rounds of re-challenge in the presence of alloreactive PBMCs, and maintain tumor growth inhibi-
tion and persistence in vivo in the presence of unmatched T cells. Importantly, NG CAR iT cells can be manufactured at
scale to support off-the-shelf availability and cost-effective utilization.
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Conclusion: Collectively, NG CAR iT cells represent a promising off-the-shelf approach to cell therapy for the treatment of
AIDs, with the unique potential to elicit durable elimination of an array of aberrant immune cells, to avoid toxicities associated
with intense CCT, and to maximize patient access and reach.

Disclosure: J. Goulding: Fate Therapeutics, 3, 8, 11; J. Reiser: Fate Therapeutics, 3; A. O’Connor: Fate Therapeutics,
3;B. Hancock: Fate Therapeutics, 3; J. Tuncel: Fate Therapeutics, 3;B. Groff: Fate Therapeutics, 3;R.Mbofung: Fate
Therapeutics Inc, 3, 11;D. Morales-Mantilla: Fate Therapeutics Inc, 3, 11; A. Williams: Fate Therapeutics Inc, 3, 8, 11;
D. Lu: Fate Therapeutics, 3; B. Yang: Fate Therapeutics, 3; E. Peralta: Fate Therapeutics, 3; A. Gutierrez: Fate Ther-
apeutics, 3; M. Meza: Fate Therapeutics, 3; B. Rezner: Fate Therapeutics Inc, 3, 11; A. Sims: Fate Therapeutics Inc,
3, 8, 11; A. Witty: Fate Therapeutics Inc, 3, 8, 11; Y. Pan: Fate Therapeutics Inc, 3, 11; M. Jelcic: Fate Therapeutics,
3; S. Sikaroodi: Fate Therapeutics, 3; M. Denholtz: Fate Therapeutics, 3; T. Lee: Fate Therapeutics Inc, 3, 11;
A. Bagri: Fate Therapeutics Inc, 3, 8, 11; L. Wong: Fate Therapeutics Inc, 3, 11; J. Goodridge: Fate Therapeutics
Inc, 3, 11; B. Valamehr: Fate Therapeutics, Inc, 3, 4, 11.

Abstract Number: 1843

Immune Responses to Herpes Zoster Vaccine Responses in Rheumatic
Patients on JAK Inhibitors: Insights in Humoral and Cellular Response

cristiana sieiro santos1, Juan Garcia Herrero2, Jose OrdasMartínez3, Alejandra L�opez Robles4, Carolina Álvarez Castro4,
Ronald Colindres4, Estefanía Robles Martin4, Ana María Sahagún5 and Jose María Ruiz de Morales4, 1Rheumatology
Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain, 2Complejo Asistencial Universitario
de Le�on, Le�on, Castilla y Leon, Spain, 3Complejo Asistencial Universitario de Leon, Leon, 4Complejo Asistencial
Universitario de Le�on, Le�on, Spain, 5University of Leon, Le�on, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with immune-mediated rheumatic diseases treated with JAK inhibitors face an elevated
risk of herpes zoster (HZ) infection. Shingrix, a recombinant inactive vaccine, offers protection against HZ. However, limited
data exist on Shingrix vaccine responses in patients with immune-mediated rheumatic diseases (IMRD). We aim
to characterize B-cell and T-cell immune responses elicited by the HZ recombinant subunit vaccine in patients with IMRDs
under treatment with JAK inhibitors, and to identify factors that might be associated with reduced immunogenicity, and
therefore reduced protection.

Methods: We investigated humoral, and cellular CD4 and CD8 immune responses following a two-dose regimen of the
recombinant inactive vaccine in 43 patients with rheumatic diseases treated with different JAK inhibitors. The responses
were compared with age, gender and disease-matched healthy controls.

Results: Patients with IMRDs treated with JAK inhibitors showed reduced seroconversion rate (63% vs 100% and lower
VZV IgG titers (1222±411 vs 3048±556, p< 0.0001) as compared with healthy controls. Functional T CD4 (IL-2 plus IFN-γ
secretion) and T CD8 (Granzyme A and/or Granzyme B secretion) immune responses were also significantly diminished in
IMRDs patients. Negative correlation was found between VZV antibody titers and age, specific treatments (baricitinib, tofa-
citinib, upadacitinib), cumulative methotrexate and glucocorticoid doses, history of multiple DMARDs, and treatment
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duration with JAK inhibitors. Functional T-CD4 responses but not functional T-CD8 responses also showed similar negative
correlations. Positive associations were observed between functional T-CD4 and T-CD8 responses.

Multivariate analysis

Comparison of post-vaccination concentrations of granzyme A (2a), granzyme B (2b), IL-2 (2c) and INF- γ (2d) in IMRDs and healthy controls
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Conclusion: Our study provides valuable insights into the immune responses elicited by the recombinant inactive vaccine in
patients with IMRDs treated with JAK inhibitors. In these patients we have observed a broad impact on the adaptive humoral
and cellular immune responses, suggesting a potential reduction in protection against herpes zoster infection and VHZ
reactivation.

Disclosure: c. sieiro santos: None; J. Garcia Herrero: None; J. Ordas Martínez: None; A. L�opez Robles: None;

C. Álvarez Castro: None; R. Colindres: None; E. Robles Martin: None; A. Sahagún: None; J. Ruiz de
Morales: None.

Comparison of post-vaccination concentrations of granzyme A (3a), granzyme B (3b), TNF (3c) and IL-6 (3d) according to JAK-i
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Abstract Number: 1844

Manufacturing of IMPT-514, a CD19/CD20 Bispecific CAR T Cell Product
Candidate as a Potential Treatment of Patients with Autoimmune
Diseases

Ethan BenDavid, Nathanael Joshua Bangayan, Orit Foord, Michael Weist, Melanie Munguia, Jessica Reyes and Jiajia
Cui, ImmPACT Bio, West Hills, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunotherapies targeting antigens expressed on B cells are currently being explored as treat-
ments for autoimmune disorders like antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV), idiopathic
inflammatory myositis (IIM), systemic sclerosis (SSc), and systemic lupus erythematosus/lupus nephritis (SLE/LN).
CD20-targeting antibodies have been used to treat autoimmune diseases for the past two decades, while CD19-targeting
CAR T cells have recently demonstrated encouraging efficacy and tolerability in treating patients with SLE, IIM, and SSc.1

However, each of these therapies when used alone may spare pathogenic immune cells. Targeting CD20 alone allows
plasma cells that lack CD20 expression to escape. Targeting CD19 alone may lead to the escape of pathogenic CD20 pos-
itive T cells that have been associated with certain autoimmune diseases. Combining the established benefit of CD20 target-
ing with CD19 CAR T cell therapy has the potential to more effectively eliminate pathogenic cells and provide durable
responses in patients with autoimmune disease.

Methods: IMPT-514, a CD19/CD20 bispecific CAR T cell product candidate, was manufactured using CD62L-enriched
cells from donors with AAV, IIM, SSc, and SLE/LN. These CAR T cells were phenotypically characterized by flow cytometry
and tested for their ability to eliminate autologous IgG-producing B cells and cytokine production.

Results: IMPT-514 CAR T cells generated from these donors are enriched in naïve and central-memory phenotypes and
show clinically meaningful CAR expression and activity including the ability to eliminate autologous IgG-producing B cells
and produce interferon-gamma (IFN-γ). Importantly, patient-derived IMPT-514 cells showed the same level of effector func-
tion as IMTP-514 CAR T cells manufactured from healthy donors.

Conclusion: IMPT-514 has the potential to be an effective agent for the treatment of a variety of B-cell–driven autoimmune
diseases such AAV, IIM, SSc, and SLE. These results have supported a clinical trial being opened for its use in SLE/LN
(NCT06153095).

Disclosure: E. BenDavid: ImmPACT Bio, 3; N. Bangayan: ImmPACT Bio, 3; O. Foord: ImmPACT Bio, 3; M. Weist:
ImmPACT Bio, 3; M. Munguia: ImmPACT Bio, 3; J. Reyes: ImmPACT Bio, 3; J. Cui: ImmPACT Bio, 3.
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Abstract Number: 1845

Treg Expansion and IL-6 Induced STAT3 Phosphorylation in CD4+ T Cells Is
a Biomarker of Disease Flare in Rheumatoid Arthritis

Amy Anderson1, Luke Jones2, Fiona Rayner3, Jessica Swift1, Daniel Maunder1, Henrique de Paula Lemos1, David Swan4,
Abbie Degnan1, Imogen Wilson1, Julie Diboll1, Gary Reynolds1, Jasmine Sim1, Andrew Melville5, Stefan Siebert5, Iain
McInnes6, Carl Goodyear5, Catharien Hilkens1, Karim Raza7, Christopher Buckley8, Kenneth Baker1, Arthur Pratt3,
Andrew Filer7 and John Isaacs1, 1Translational and Clinical Research Institute, NIHR Newcastle Biomedical Research
Centre, Newcastle University and The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne,
United Kingdom, 2Rheumatology Research Group, Institute for Inflammation and Ageing, NIHR Birmingham Biomedical
Research Center and Clinical Research Facility, Birmingham, United Kingdom, 3Translational and Clinical Research
Institute, NIHR Newcastle Biomedical Research Centre, Newcastle University and The Newcastle Upon Tyne Hospitals
NHS Foundation Trust, Newcastle upon Tyne, England, United Kingdom, 4Translational and Clinical Research Institute,
NIHR Newcastle Biomedical Research Centre, Newcastle University and The Newcastle Upon Tyne Hospitals NHS
Foundation Trust, Newcastle upon Tyne, 5School of Infection and Immunity, College of Medical, Veterinary and Life
Sciences, University of Glasgow, Glasgow, United Kingdom, 6University of Glasgow, College of Medical Veterinary and
Life Sciences, Glasgow, United Kingdom, 7Rheumatology Research Group, Institute for Inflammation and Ageing, NIHR
Birmingham Biomedical Research Center and Clinical Research Facility, University of Birmingham, Birmingham,
United Kingdom, 8Kennedy Institute of Rheumatology, University of Oxford, Oxford, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Understanding the mechanisms that drive disease flares in patients with rheumatoid arthritis
(RA) may aid in the development of biomarkers to facilitate targeted treatment withdrawal in patients in remission and may
suggest therapeutic targets for flare prevention. However, these mechanisms are difficult to study due to the unpredictable
nature of flare. The BIOlogical Factors that Limit sustAined Remission in rhEumatoid arthritis (BIO-FLARE) study1 is an exper-
imental medicine study of ‘synchronised’ RA flares in which treatment is withdrawn in RA patients in clinical remission receiv-
ing conventional synthetic (cs)DMARDs. Subsequently, approximately 50% flare within 6 months, the remainder maintaining
drug-free remission (DFR). We have assessed, longitudinally, circulating T cell subsets and mediators following treatment
cessation, to better under the mechanisms driving flare and maintaining DFR.

Methods: Individuals with RA receiving csDMARDs, in clinician-defined remission with a DAS28-CRP < 2.4, were recruited
into BIO-FLARE. Treatment was stopped and participants monitored over 24 weeks, with serum and Smart Tube-fixed
peripheral blood stored at 0, 2, 5, 8, 12 and 24 weeks. Flare was defined as DAS28-CRP ≥3.2 at any study visit, or
DAS28-CRP ≥2.4 on two occasions within a 14-day period. Circulating T cell subsets were assessed using a 16 marker
Phosflow panel. Soluble serum mediators were detected by the NULISAseq™ Inflammation Panel 2502.

Results: At baseline, participants who subsequently flared and those who maintained DFR were well matched clinically,
except for RF/ACPA titres, which were higher in those who subsequently flared. In contrast, flow cytometry analysis at base-
line revealed an increase in the proportion of CD4+CD25high Tregs in the DFR group, as well as an increase in the proportion
of naive CD4+ T cells expressing phosphorylated STAT3 (pSTAT3) in the flare group (Figure 1A-B). The proportion of
pSTAT3+ naive CD4+ T cells strongly correlated with baseline levels of IL-6 and TNFSF14 (Figure 1C), despite similar levels
of these cytokines in the two groups at baseline. When assessing longitudinal changes following DMARD withdrawal, Tregs
increased in both groups (Figure 2A), as well as in the synovium of flare patients (Figure 2B). Expression of pSTAT3 in Tregs
increased over time in the flare group only (Figure 3A) and correlated with IL-6 and LIF levels (Figure 3B).
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Conclusion: Even at baseline there are elevated proportions of naive CD4+ T cells expressing pSTAT3 in patients who sub-
sequently flare, and increased Treg proportions in those who achieve DFR. Whilst Treg proportions increase after DMARD
withdrawal in both groups, those who flare have increased pSTAT3 expression in this subset, possibly driven by elevated cir-
culating IL-6 and LIF. As pSTAT3 expression is suggested to impair Treg function, the Tregs expanded during flare may be
dysfunctional due to their exposure to IL-6 and other pro-inflammatory cytokines. This work highlights key pathways
involved in disease flare that warrant further investigation.

Figure 1: Tregs are increased at baseline in DFR, whereas STAT3 activation in naïve CD4+ T cells is increased in flare at baseline and correlates
with IL-6 and TNFSF14 levels. T cell subsets (Tregs (CD4+CD25high cells) (A) and pSTAT3+ naïve CD4 T cells (B)) were measured in Smart Tube
stored peripheral blood from baseline using Phosflow. * p< 0.05 using a Mann Whitney U test. Serum proteins were detected using the NULISA-
seq™ Inflammation Panel 250. C. Correlation of IL-6 (left) and TNFSF14 (right) with pSTAT3+ naïve CD4 T cells at baseline was assessed using a
Spearman correlation with Bonferroni correction. In A remission n = 59 and flare n = 57. In B-C remission n = 25 and flare n = 25.

Figure 2: Treg proportions increase over time from the point of DMARD withdrawal in both remission and flare and increase in the synovium of flare
patients at the point of flare. A. Tregs (CD4+CD25high T cells) were measured in Smart Tube stored peripheral blood from remission patients (left)
and flare patients (right) at 4 different time points following DMARD cessation using Phosflow. B. Tregs in the synovium were assessed using
single-cell RNA-Seq at baseline and the point of flare. * p< 0.05, **** p < 0.0001 using a Friedman test with a Dunn’s post-test. In A remission n
= 59 and flare n = 57. In B n = 9.
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Abstract Number: 1846

Citrullinated Vimentin-reactive Immune-regulatory CD4+CD39+TIGIThi T
Cells Expand During Drug Free Remission in HLA-DR Shared-epitope+
ACPA+ Rheumatoid Arthritis

AmyAnderson1, Henrique de Paula Lemos1, Hendrik Nel2, Sofia Sorbet Santiago1, Fiona Rayner3, Abbie Degnan1, Imogen
Wilson1, Julie Diboll1, Jasmine Sim1, Andrew Melville4, Stefan Siebert4, Iain McInnes5, Carl Goodyear4, Catharien Hilkens1,
Andrew Filer6, Karim Raza6, Christopher Buckley7, Hugh Reid8, Kenneth Baker1, Arthur Pratt3, Jamie Rossjohn8, Ranjeny
Thomas9 and John Isaacs1, 1Translational and Clinical Research Institute, NIHR Newcastle Biomedical Research Centre,
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Infection and Immunity, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, United Kingdom,
5University of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow, United Kingdom, 6Rheumatology
Research Group, Institute for Inflammation and Ageing, NIHR Birmingham Biomedical Research Center and Clinical
Research Facility, University of Birmingham, Birmingham, United Kingdom, 7Kennedy Institute of Rheumatology,
University of Oxford, Oxford, United Kingdom, 8Department of Biochemistry and Molecular Biology, School of Biomedical
Sciences, Monash University, Clayton, Victoria, Australia, 9University of Queensland, Brisbane, Australia

Figure 3: pSTAT3 expression in Tregs increases towards the point of flare following DMARD withdrawal and correlates with levels of serum IL-6 and
LIF. Tregs (CD4+CD25high T cells) expressing pSTAT3 were measured in Smart Tube stored peripheral blood using Phosflow (A). Serum proteins
were detected using the NULISAseq™ Inflammation Panel 250. B. Correlation of IL-6 (left) and LIF (right) with pSTAT3+ Tregs at all time points were
assessed using a Spearman correlation with Bonferroni correction. * p< 0.05 using a Wilcoxon signed-rank test. n = 25 and flare n = 25.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a need for immunotherapy that sustains symptom remission without ongoing need for dis-
ease modifying drugs (DMARDs). In a phase 1b trial of antigen-specific tolerising immunotherapy in ACPA+ RA patients,
expansion of peripheral blood (PB) CD4+ T cells recognising either collagen II259-273 or vimentinCit6459-71 associated with
reduced DAS28, suggesting that expanding autoreactive T cells may regulate RA under tolerogenic conditions. In a distinct
setting, 50% of patients who stop conventional synthetic (cs)DMARDs maintain “drug-free remission” (DFR) for at least
6 months, potentially also reflecting a state of immune tolerance. The current study compared frequency and phenotype
of PB CD4+ T cells recognising citrullinated (cit) vimentin in ACPA+ HLA-DRB1*04:01, *01:01 or *04:04+ RA patients who
flared or remained in DFR 6 months after stopping csDMARDs.

Methods: Individuals with RA receiving methotrexate, sulfasalazine and hydroxychloroquine, singly or in combination
(csDMARDs), and in clinician-defined remission (DAS28-CRP < 2.4) were recruited into the BIOlogical Factors that Limit sus-
tAined Remission in rhEumatoid arthritis (BIO-FLARE) study1. Treatment was stopped and participants monitored over
24 weeks. Flare was defined as DAS28-CRP ≥3.2 at any visit or DAS28-CRP ≥2.4 twice within 14 days. PBMC were ana-
lysed using a 32 marker spectral flow panel, incorporating HLA-DRB1*04:01/01:01-VimentinCit6459-71 or HLA-
DRB1*04:04-VimentinCit7166-78 tetramers. Data were analysed using Wilcoxon signed-rank tests.

Results: Nineteen flaring patients were compared with 17 patients remaining in DFR 24 weeks after stopping therapy. At
baseline the number and phenotype of cit-vimentin-specific CD4+ T cells was comparable in both groups, except that
CD38 expression was higher in the group subsequently maintaining DFR. In each group, cit-vimentin-specific CD25+-
CD127- Treg increased and expression of CD55 decreased over time. At flare or the preceding time point a lower proportion
of cit-vimentin-specific CD4+ T cells expressed CD161, fewer were naïve, and CXCR3 expression was reduced. In the DFR
group, cit-vimentin-specific CD4+ T cells expanded, the proportion expressing CD39 increased, whilst expression of TIGIT
increased and CCR6 decreased.

Conclusion: Together these data suggest that, in patients achieving DFR, there is ongoing cit-vimentin autoantigen presen-
tation and T cell activation under tolerogenic conditions, expanding antigen-specific CD4+ T cells expressing markers of
immune regulation and anergy. Reduced circulating CD161+CXCR3hi antigen-specific T cells during flare suggests migra-
tion of effector memory autoreactive T cells to synovial inflammatory sites.
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Abstract Number: 1847

Expression Levels of the ATP-Gated Ion Channel P2RX7 Do Not Predict T
Cell Sensitivity to Extracellular ATP and NAD

William Valente1, Ka Hyun Rhee2, Kelsey Wanhainen2 and Stephen Jameson2, 1University of Minnesota, Burnsville, MN,
2University of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Extracellular NAD+ and ATP are two of the many damage-associated molecular pattern molecules
(DAMPs) released at sites of tissue damage which modify activities of the innate and adaptive immune systems. Among cell-
surface proteins which detect these molecules in mice, the NAD+-responsive, ADP-ribosyltransferase ARTC2.2 and the
ATP-dependent ion channel P2RX7 represent two members of a pathway which controls T cell homeostasis. P2RX7 is piv-
otal for development and maintenance of long-lived central and tissue-resident memory T cells (TRM). However, covalent
ADP-ribosylation of P2RX7 by ARTC2.2 in response to NAD+ enhances persistent non-selective pore formation by
P2RX7, causing activation of matrix metalloproteases which cleave cell surface markers including CD27 and CD62L, cell
membrane depolarization, and cell death. ARTC2.2/P2RX7 activity occurs at both physiologic levels of NAD+ and ATP dur-
ing the extraction of immune cells from tissues for investigation, leading to cell death. Amongst cells with high expression of
both ARTC2.2 and P2RX7, this sensitivity to so-called NAD-induced cell death (NICD) has led to methodologic difficulties

Figure 1. P2RX7 is lowly expressed on naïve and CD8 populations compared to memory (CD44+) T cell subsets, by contrast ARTC2.2 is found in
abundance on both CD4+ and CD8+ subsets. (A) Flow cytometry analysis of isolated splenocytes from uninfected WT and CD4-Cre P2rx7 Exon
2 floxed KO B6/N mice (grey outline) with expression comparisons by subtype between WT and P2RX7 KO. Data from 4 mice isolates across
2 experiments. (B) Flow cytometry of uninfected WT B6/J and homozygous germline CRISPR-generated Art2b Exon 2 KO mice.
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extending characterization of immune responses from murine models to human physiology. Furthermore, humans lack a
functional equivalent of ARTC2.2.

Methods: We developed a novel, germline Art2b -/- mouse line via CRISPR. Circulating, lymph node-derived, splenic, or
tissue-resident lymphocytes from Art2b -/- mice, P2rx7 -/- mice, and wild-type controls were extracted conventionally
and/or in the presence of ARCT2.2 antagonistic nanobody or commercially-available P2RX7-specific small-molecule

Figure 2. BzATP, but not NAD+, induces ARTC2.2 / P2RX7 mediated CD27 and CD62L shedding in WT but not ARTC2.2 KOmice T cell subsets.
Isolated lymphocytes from mice spleens were incubated ex vivo with NAD+ or BzATP for 30’ at 37C prior to antibody staining and spectral flow
cytometry. Mice in the right-most column were pretreated prior to harvest with ARTC2.2 antagonistic nanobody (NB).

Figure 3. P2RX7 -/- mouse lymphocytes from spleen and lymph node are resistant to NAD+ and ATP-induced CD27 and CD62L shedding.
AmongWT T cell subsets, naïve CD8+ cells are more sensitive than their antigen-experienced (CD44+) counterparts. ARTC2.2 antagonistic nano-
body (NB) does not significantly alter P2RX7 -/- cell responsiveness to NAD+ or ATP+.
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inhibitor A-740003. Lymphocytes were subjected ex vivo to incubation with NAD+ or ATP analogue, bzATP. Mixed tissue
isolates were assessed by spectral flow cytometry for viability and presence of cell surface markers.

Results: Art2b -/- mice resist ex vivo NICD compared to WT controls across all major conventional T-cell subsets tested.
Consistent with known ARTC2.2 function, downstream activation of P2RX7 and proteolytic cleavage of CD27 and CD62L
following NAD exposure is near-completely obviated in Art2b -/- T cells, whereas sensitivity to extracellular ATP is preserved.
P2rx7 -/- mice or treatment with A-740003 attenuate, NICD, ATP-induced cell death, and CD27/CD62L shedding. Surpris-
ingly, naïve CD8+ T cells demonstrate particular P2RX7-mediated sensitivity to extracellular ATP, despite minimal expres-
sion of P2RX7. Additionally, Art2b -/- mice have greater retrieval of viable T cell populations compared to WT or ARTC2.2
antagonistic nanobody.

Conclusion: Our results with naïve CD8+ T cells suggest a greater role for ARTC2.2/P2RX7 pathway activity in regulating T
cell phenotype and homeostasis than is conventionally assumed. These investigations provide a promising inroad to further
characterize the roles of NAD- and ATP-induced cell death on both naïve and mature T cell populations and the full diversity
of tissue-resident T cells as they relate to models of acute and chronic diseases. As well, since ARTC2.2-mediated NICD is
unique to rodents, further studies using Art2b−/− mice may provide a more accurate model for regulation human T cells.

Disclosure: W. Valente: None; K. Rhee: None; K. Wanhainen: None; S. Jameson: None.

Abstract Number: 1848

Characterization of Treg Phenotype, Function and Its Transcriptome
Signatures in Treatment-naïve Rheumatoid Arthritis

Vallayyachari Kommoju1, Sree Nethra Bulusu2, Shruthi S Vembar3, Chengappa Kavadichanda4, Molly Thabah5,
Christina Mary Mariaselvam2 and Vir Singh Negi6, 1JIPMER, Pondicherry, India, 2JIPMER, Pondicherry, Puducherry,
India, 3IGIB, Bengalore, India, 4Jawaharlal Institute of Postgraduate Medical Education and Research, pondicherry,
Puducherry, India, 5Jawaharlal Institute of Postgraduate Medical Education and Research, Puducherry, Puducherry,
India, 6AIIMS, Bilaspur, Puducherry, Puducherry, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Inflammatory cytokines in the periphery can affect Treg stability and function by altering its molecu-
lar signatures. We aimed to characterize Treg phenotype, function and its transcriptome signatures in female, treatment-
naïve Rheumatoid Arthritis (RA)

Table 1: Treg and Th like Tregs percentages in RA, OA and HC peripheral blood. Values are expressed as mean ± standard deviation. The differ-
ence between the groups was assessed by student t-test; p<0.05 was considered as statistically significant.
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Figure 1: (A) CFSE proliferation assay; histogram representing the percentage of proliferating, Teff cells alone and in the presence of RA pTregs, OA
pTregs, HC pTregs; (B) Percentage suppression of Teff cell proliferation by RA & OA pTregs Vs HC pTregs (C) Comparison of cytokine levels in RA
and HC peripheral blood. Differential expression analysis: (D) volcano plot of RA vs HC (left) and OA vs HC (right); (E) List of pathways enriched in
RA Tregs compared to HC (F) Hub genes and the top ten protein interactions

Table 2: List of DEGs pertaining to Tregs transdifferentiation in RA and OA. Treg: regulatory T cells, Th1-like Tregs: Tregs expressing Th1 surface
marker (CXCR3), Th17-like Tregs: Tregs expressing Th17 surface marker (CCR6), RA: Rheumatoid arthritis; OA: Osteoarthritis; PB: Peripheral
blood.
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Methods: Treg, Th1-like, and Th17-like Treg frequencies and cytokine levels were quantified in peripheral blood (PB) of RA,
Osteoarthritis (OA), and healthy controls (HC) (n=20 each) using fluorescent cytometry. RNA sequencing (n=3 per group) of
Tregs was done using Illumina NovaSeq 6000. Differential gene expression was analyzed using DESeq2. Gene networks
and hub genes were identified using Cytohubba

Results: Percentage of Tregs in RA was significantly lower than OA and HC. Tregs expressing CXCR3 (Th1-like Tregs)
(p=0.001) and CCR6 (Th17-like Tregs) (p=0.001) were higher in RA compared to OA and HC(Table1). RA Tregs displayed
reduced suppressive function compared to OA and HC (55.2% vs 79.2% vs 86.3%; (Figure1A&B). Cytokines IL-12, IL-6,
IFN-γ and IL-17A were higher in RA compared to HC (Figure1C). Compared to HC, 12268 and 2728 genes were differen-
tially expressed in RA and OA Tregs respectively (Figure1D). Specifically, expression of cytokine receptors, JAK-STAT sig-
nalling pathway and PI3/AKT signalling pathway genes were upregulated in RA (Table2, Figure1E). STAT3, AKT1, NFKB1
and STAT1 were identified as the top 10 hub-genes in RA Tregs (Figure1F).

Conclusion: Phenotypic analysis showed dysregulated Tregs and inflammatory cytokine levels and transcriptomic analysis
revealed upregulation of cytokine-mediated JAK-STAT and PI3/AKT signalling pathways, likely promoting Treg trans-
differentiation to Th-like Tregs. The potential to therapeutically target the identified hub genes warrants further research.

Disclosure: V. Kommoju: None; S. Bulusu: None; S. Vembar: None; C. Kavadichanda: None; M. Thabah: None;
C. Mariaselvam: None; V. Negi: None.

Abstract Number: 1849

Selective Targeting of One-Carbon Metabolism to Combat Rheumatoid
Arthritis

Theodora Manolakou1, Sanjaykumar Boddul1, George Sentis2, Michail Angelos Panagias1, Martina Samiotaki3,
Dionysis Nikolopoulos1, Ana Slipicevic1, Kumar Sanjiv1, Martin Henriksson1, Oliver Mortusewicz1, Aikaterini
Chatzidionysiou1, Per-Johan Jakobsson1 and Thomas Helleday1, 1Karolinska Institutet, Stockholm, Sweden, 2Biomedical
Reseearch Foundation Academy of Athens, Athens, Greece, 3Alexander Fleming Biomedical Sciences Research Center,
Athens, Greece

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rapidly proliferating cells fuel their increased nucleotide demand by boosting one-carbon metabo-
lism, associated with the survival of pathogenic proliferative cells and the release of T cell immunogenic responses in T-cell
driven diseases. Recent studies have shown that selective inhibition of one-carbon metabolism components has therapeutic
potential in cancer and autoimmune models in vivo. This study aims to investigate the role of one-carbonmetabolism in rheu-
matoid arthritis (RA) pathogenesis, evaluate its reprogramming as a therapeutic strategy, and explore its components as
potential biomarkers for response to current RA therapies.

Methods: Bioinformatic analysis of publicly available transcriptomic data from immune cell populations of the blood and
synovial fluid of treatment-naive RA patients and healthy controls to reveal associations of one-carbon metabolism-related
molecular signature with specific immune cell populations. Additional analysis of whole blood microarrays from RA patients
resistant to current therapies to reveal biomarkers for drug response. Immunofluorescence microscopy on patient-derived T
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cells to investigate the differential expression of one-carbon metabolism components before and post standard-of-care
treatments. Ex vivo studies with exposure of activated patient-derived T cells to one-carbon metabolism inhibitors or meth-
otrexate, and investigation of immune responses and the proteome. In vivo studies with exposure of a murine model of
inflammatory arthritis to selective inhibitors of one-carbon metabolism components to assess the therapeutic potential of
the novel targets.

Results: Transcriptomic analysis and immunofluorescence studies revealed that MTHFD2 and MTHFD1 one-carbon
metabolism components are upregulated primarily in T cell populations of RA patients compared to healthy controls.
Inadequate-responder RA patients to current standard-of-care show dysregulated MTHFD1/2 expression. Ex vivo
MTHFD1/2 inhibition with novel compounds alleviated T cell immunogenicity in RA patients, including inadequately-
responders to methotrexate, while the proteomic analysis revealed unique signature of MTHFD1/2i-treated cells compared
to the MTX-treated. Arthritic mice treated with MTHFD1/2i exhibit increased levels of T regulatory cells and reduced joint
inflammation.

Conclusion: MTHFD1 and MTHFD2 appear to be deregulated in RA patients, including those who do not respond to stan-
dard treatments. Inhibition of these targets may reduce T cell immunogenicity and result in distinct proteomic changes com-
pared to methotrexate. Additionally, MTHFD1/2 inhibition shows potential in improving arthritis in an experimental in vivo
model. These findings suggest that selective targeting of one-carbon metabolism components could be explored as a novel
therapeutic strategy for RA.

Disclosure: T. Manolakou: None; S. Boddul: None; G. Sentis: None; M. Panagias: None; M. Samiotaki: None;
D. Nikolopoulos: None; A. Slipicevic: One-carbon Therapeutics AB, 3, 11; K. Sanjiv: None;M. Henriksson: AstraZe-
neca, 2; O. Mortusewicz: Chromotek, 10, Oxcia, 12, stocks holder; A. Chatzidionysiou: ALFASIGMA, 6;
P. Jakobsson: None; T. Helleday: One-carbon therapeutics, 4, 5, 8, 10.

Abstract Number: 1850

Exhausted T-cells Are Increased in Autoimmune Diseases and Predict
Response to Anti-TNF in RA and SPA Patients

Samuel Bitoun1, Marie Naigeon2, Matthieu Roulleaux- Dugage2, Caroline De Oliveira2, Caroline Berthot2, Xavier
Mariette3, Gaetane Nocturne3 and Nathalie Chaput-Gras2, 1Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-
Bicetre, France, 2Laboratoire d’immunomonitoring en Oncologie, INSERM US23, CNRS UMS 3655, Gustave Roussy,
Villejuif, France, 3Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Exhaustion can occur after prolonged activation of T cells limiting their immunosurveillance function
leading to cancer emergence. Among the exhaustion markers expressed on T cells are PD-1 and TIGIT. While exhaustion
has been extensively studied in cancer where it is the target of immune checkpoint inhibitors it is less investigated in the field
of Immune mediated inflammatory diseases (IMIDs). In an era where PD-1 agonists like peresolimab are trialed in rheumatoid
arthritis, better understanding of the role of exhaustion in IMIDs is crucial. This work aims to assess the level of circulating
exhausted CD4 and CD8 T cells in patients with IMID and prospectively assess how these cell subsets at baseline might
impact response to anti-TNF.
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Methods: We have included 25 patients with rheumatoid arthritis (RA), 22 patients with spondyloarthritis (SPA) and
20 patients with Sjogren disease (SjD). T-cell exhaustion has been assessed by flow-cytometry on fresh whole blood.
Exhausted T cells were defined as double positive PD-1+ TIGIT+ among circulating CD8 and CD4 T cells. Patients with
RA and SA were evaluated at baseline and 3 months after anti-TNF initiation. IFNα2a, IFN-β, IFNγ, IFNλ1, and IP-10 were
measured in sera in all the patients at baseline using MSD technology. Response to anti-TNF treatment was defined by treat-
ment maintenance on drug at 12 months post initiation. Patients who switched treatment for side effects were excluded.
Associations between exhausted T-cells and categorical or continuous variables were performed by logistic regression/
Fisher exact test or Mann–Whitney test, respectively.

Results: The median level of exhausted CD4 T cells (T4ex) was higher in SjD (15,4%) compared to RA (11,5%), SPA (9,26%)
and to healthy volunteers. Median CD8+ exhausted T cells (T8ex) were higher in SjD patients (23.20%) and RA patients
(24.00%) compared to HV (18%) and SPA patients (16,2%). There was no association between T4ex or T8ex and disease
activity scores or demographic variables. Interestingly, in SjD, T4ex were positively associated to serum IgG levels
(r=0.698, p< 0.001), IFN-γ levels (R=0.635, p=0.017) and IP-10 levels (R=0.612, p=0.005).

At baseline before treatment, T4ex among CD4+ T cells were significantly higher in anti-TNF-α responders vs non
responders (median: 9.89% [7.64;13.95] vs. 6.07% [5.34;6.14] respectively, p=0.003) (Figure 1). Finally, we observed a sig-
nificant increase of exhausted CD8+ and CD4+ T cells 3 months after anti-TNF treatment in RA and SPA treatment com-
pared to baseline (figure 2). This increase was not significantly different between anti-TNF responders and non-responders.

Figure 1 Patients with SPA or RA responding to anti-TNF-α antibodies have increased baseline T4ex proportion A) comparison of the baseline per-
centage of T4ex among CD4 Tcells between anti-TNF responders and non-responders at 3 months in RA and SPA patients B) comparison of the
baseline percentage of T8ex among CD8 Tcells between anti-TNF responders and non-responders at 3 months in RA and SPA patients
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Conclusion: Exhausted T-cells are differentially enriched between IMIDs. Sjögren patients showed the most consistent
increased in T4ex and T8ex,T4ex being associated with IgG levels, IFNg and IP-10. High baseline levels of T4ex are associ-
ated with better response to anti-TNF. After 3 months of anti-TNF treatment, all RA and SPA patients display an increase
of T4ex and T8ex regardless their response to treatment. Further work is needed to evaluate if a high level of T4ex could
be a biomarker predictive of response to agonists of TIGIT or of PD1 like peresolimab.

Disclosure: S. Bitoun: Alpha Sigma, 6; M. Naigeon: None; M. Roulleaux- Dugage: None; C. De Oliveira: None;
C. Berthot: None; X.Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfi-
zer, 2; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-Ingelheim, 6, Novartis, 6;
N. Chaput-Gras: None.

Abstract Number: 1851

Aberrant Tfh Cells Generated by Th17 Cell Plasticity in the Gut Promote
Autoimmune Arthritis

Joyce Wu, The Ohio State University, Columbus, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 2 Patients with RA or AS show increased T4ex or T8ex proportion after anti-TNF-α treatment. A. Paired comparison of the proportion of
T4ex before and after anti-TNF-α in SPA, RA and all patients. B. Paired comparison of the proportion of T8ex before and after anti-TNF-α in
SPA, RA and all patients. T4ex: Exhausted CD4+ T cells (PD-1+ TIGIT+). T8ex: Exhausted CD8+ T cells (PD-1+ TIGIT+).
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Background/Purpose:Much remains unknown regarding T follicular helper 17 (Tfh17) cells in autoimmunity. We previously
showed, and here ask why, egress of gut segmented filamentous bacteria (SFB)-induced Tfh cells from Peyer’s patch
(PP) promotes arthritis.

Methods: KikGR transgenic mouse line ubiquitously expresses the green (KikG)-to-red (KikR) photoconvertible fluorescent
protein in its cells. We established a surgical procedure to track Peyer’s patch (PP) cell migration in KikGR.K/BxN mice. This
was done by treating PPs with violet laser light, thereby photoconverting and marking PP cells, which allowed us to monitor
the migration of these photoconverted PP cells to the spleen. We also performed scRNA seq analysis and ex vivo assays
using samples from both mouse and rheumatoid arthritis patients to study T cell-B cell interactions.

Results: We found splenic Tfh17 cells are gut-derived. Functional and scRNA-seq trajectory analyses using fate-mapping
mice revealed a c-Maf-dependent and SFB-induced Th17-to-Tfh cell reprogramming that dominantly occurs in PPs. Differ-
ences between conventional and T-cell plasticity-derived Tfh cells were previously unknown. We found, unlike conventional
Tfh cells, Th17-derived Tfh cells are highly migratory and atypically concentrated in the dark zone (DZ) of germinal centers
(GCs). They robustly conjugate with B cells displaying high somatic hypermutation and promote strong GC B cell responses.
Both DZ-localization and potent B cell-helper function empower them to enhance arthritis. Murine, PP Th17-derived Tfh sig-
natures exist in rheumatoid arthritis patients.

Conclusion: Our findings provide much needed knowledge on Tfh cells and indicate that gut-induced T cell plasticity medi-
ates a cross-tissue communication via Th17Der Tfh cells that advances autoimmunity outside the intestine.

Disclosure: J. Wu: None.

Abstract Number: 1852

Uncovering a MAIT-Treg Axis in Skin UV Response: Implications for
Photosensitive Reactions in Cutaneous Lupus Erythematosus

Grace Crossland1, Lindsay Mendyka2, Kaitlyn Dowling3, Michael Constantinides4 and Sladjana Skopelja-Gardner1,
1Dartmouth Geisel School of Medicine, Lebanon, NH, 2Dartmouth Hitchcock Memorial Hospital, Lyme, NH, 3Dartmouth
College, Lebanon, NH, 4Scripps Research Institute, San Diego, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Approximately 80% of cutaneous lupus erythematosus (CLE) patients experience sensitivity to
ultraviolet (UV) sunlight rays, which leads to disfiguring skin lesions or systemic disease flares. The mechanisms underlying
photosensitivity in CLE remain unknown, but it is well established that both at baseline and in response to UV CLE patients
have a high skin type I interferon (IFN) signature. Though mucosal-associated invariant T (MAIT) cells can be activated in a
TCR-independent fashion by cytokines, including IFNs, their role in the skin response to UV is unknown.

Methods: 8-week old female control (B6 and Mrl/MpJ), lupus (Mrl/MpJ-lpr, Faslpr[SG1]), MAIT-deficient (B6.Mr1-/-), and
IFNAR-deficient (B6. Ifnar-/-) mice were exposed to a chronic course of low-dose UVB (50mJ/cm2 daily, 6 total doses;
Fig. 1A). Differences in skin inflammatory responses and immune cells, including MAIT detection by 5-OP-RU-loaded
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MR1 tetramer staining (Fig. 1B) and Treg proliferation and phenotype, were quantified by qPCR and flow cytometry,
respectively.

Results: At baseline, young pre-lesional MRL-lpr mice harbor �10-fold less MAIT cells in the skin compared to age-
matched B6 mice (Fig. 1B-C). In healthy (B6) skin, exposure to UVB resulted in expansion of MAIT cells with concurrent
expansion of regulatory T cells (Treg) compared to unexposed controls (Fig. 1D). However, in MRL-lpr skin, MAIT cells and
Treg both failed to expand following UV. UV-induced Treg expansion was also absent in MAIT-deficient (B6.Mr1-/-) skin. In
B6 skin, UV exposure stimulated Tgfb1 and Cxcl16 expression, but strikingly this induction was absent in MRL-lpr and
B6.Mr1-/- skin (Fig. 1E). Furthermore, in B6 skin after UV, more Treg expressed tissue retention Cxcl16 receptor CXCR6
and proliferation marker Ki67, which was not observed in MRL-lpr or B6.Mr1-/- skin (Fig. 1F). Findings in age-matched
Mrl/MpJ skin closely mirrored those in B6 skin. Using IFNAR-deficient mice, we showed that IFN-I signaling is required for
UV-induced MAIT expansion in B6 skin.

Figure 1. MAIT cell protective role in the skin response to UVB exposure. A) Chronic UVB exposure model. B) Identification of MAIT cells by flow
cytometry using 5-OP-RU loaded MR1 tetramer. C) MAIT cell proportions and numbers in murine ear skin at baseline. D) Quantification of UV-
induced MAIT cell and Treg expansion in ears by flow cytometry. E) Induction of MAIT-associated tissue repair genes in healthy, but not CLE-like
skin after UV exposure by qPCR. F) Induction of Treg proliferation and tissue retention receptor following UV exposure in healthy, but not CLE-like
skin; quantified by flow cytometry. (n = 3-7 per group; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001).
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Conclusion: In healthy skin, concurrent MAIT cell and Treg expansion after UV exposure supports a protective role for MAIT
cells in skin responses to UV. UV-induced Treg proliferation and retention are MAIT-cell dependent and may be mediated via
Tgfb1 and Cxcl16 induction after UV. These mechanisms are absent in Mrl-lpr skin and may be a consequence of low MAIT
cell levels at baseline. We are currently investigating why MAIT cells are almost absent from Mrl-lpr skin and whether MAIT
expansion can prevent UV-induced skin inflammation and injury in this lupus model.

Disclosure: G. Crossland: None; L. Mendyka: None; K. Dowling: None; M. Constantinides: None; S. Skopelja-
Gardner: None.

Abstract Number: 1853

Mutated Nod2 Enhances Pathogenic Th17 Responses That Promote
Experimental Blau Syndrome

Leah Huey1, Emily Vance1, Kofi Asare-Konadu2 and Ruth Napier3, 1Oregon Health & Science University, Portland, OR,
2Department of Molecular Microbiology and Immunology, Oregon Health & Science University, Portland, OR,
3Department of Molecular Microbiology and Immunology and Division of Arthritis and Rheumatic Disease, Oregon
Health & Science University, VA Portland Health Care System, Portland, OR

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Blau syndrome, a pediatric rheumatological disease characterized by uveitis, arthritis, and dermati-
tis, is caused by a single point mutation in the gene NOD2. Nod2 is an intracellular pattern recognition receptor important for
host defense against infection. Recent studies show Blau mutations result in a loss of function of NOD2 resulting in dimin-
ished bacterial sensing capacity, however, how mutated NOD2 results in sterile inflammation in Blau syndrome is unknown.
We recently showed that non-mutated Nod2 functions within T cells to inhibit Th17/IL-17-mediated experimental autoim-
mune uveitis and arthritis. Here we sought to investigate how Blau Nod2 mutations affect autoreactive Th17 responses
and experimental autoimmune uveitis (EAU) pathogenesis.

Methods: Rag1−/- mice were reconstituted with CD4 T cells isolated from naïve Nod2R314Q or wildtype (WT) mice. After
7 days of reconstitution, peripheral blood CD4 T cell expression of transcription factor, Rorγt, was quantified by flow cytom-
etry. One day later, EAU was induced by immunization with the human retinal antigen, interphotoreceptor retinoid binding
protein (IRBP1-20), complete Freund’s adjuvant and pertussis toxin. Intraocular inflammation was assessed over time by
genotype-masked clinical scoring of retinal images and histology from eyes collected on day 21 post immunization.
Antigen-specific T cell responses were assessed by cytokine production via ELISA by restimulating splenocytes ex-vivo
on day 21 post immunization with retinal peptide, IRBP. Data were analyzed by MannWhitney U test, and p< 0.05 were con-
sidered significant.

Results: To study mechanisms of Blau syndrome pathogenesis our lab employs a unique knock-in mouse expressing the
most common human Blau mutation, NOD2 R334Q (Nod2 R314Q). To understand how Nod2R314Q T cells control CD4 T
cell mediated autoimmunity in EAU, T cell-deficient Rag1−/- mice were reconstituted with Nod2R314Q or WT CD4 T cells
and uveitis was induced 7 days later. WT and Nod2R314Q T cell-recipient mice had equal T cell reconstitution as measured
by CD4+ T cells in circulation at 7 days, however, Nod2R314Q T cell recipients had increased expression of the
Th17-associated transcription factor, Rorγt, (15% of CD4+) compared to WT T cells (7.5% of CD4+), indicating Nod2R314Q
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enhances Th17 responses during non-infectious T cell homeostasis. Twenty-one days post immunization Nod2R314Q T cell
recipients had more severe uveitis including increased retina (IRBP)-specific IL-17 production compared to WT T cell recip-
ients. These data indicate that T cells expressing the Nod2R314Q mutation are sufficient to cause exacerbated
Th17-mediated uveitis.

Conclusion: Our data suggest Nod2R314Q enhances Th17 immunity, and the pathogenesis of T cell mediated uveitis. This
study reveals the potential role of T cells and IL-17 in Blau syndrome pathogenesis and highlights the need to investigate T
cell-based therapies for Blau syndrome and other NOD2-mediated diseases.

Disclosure: L. Huey: None; E. Vance: None; K. Asare-Konadu: None; R. Napier: None.

Abstract Number: 1854

TCR-Nck Modulators: Pioneering Oral Modulation of T Cell Receptor
Activation Holding the Promise of Treating Autoimmune Diseases

Christopher VanDeusen1, Shannon Dwyer2, Aldo Borroto3, Andres Gagete1, D Scott Batty Jr1 and Balbino Alarcon3,
1Artax Biopharma, Inc, Cambridge, MA, 2Artax Biopharma, Inc., Cambridge, 3Centro de Biología Molecular Severo
Ochoa, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Loss of T-cell tolerance to self-antigens underlies the development of all autoimmune diseases, and
despite progress, there remains a significant unmet need for patients. The most effective modern therapeutic approaches
focus on the suppression of key cytokines that are important for disease progression. In contrast, modulation rather than
suppression of T cell receptor (TCR) activation offers the potential to normalize the patient’s immune response to self, while
preserving protection against pathogens. AX-158 is an Nck modulator currently in a Phase 2a trial for psoriasis.

Methods: Here, we present mechanistic pharmacology that provides insights into how AX-158 modulates, but does not
suppress, T cell activation. In particular, AX-158 acts by specific Nck inhibition at the SH3.1 domain, lowering T cell activa-
tion in response to weak avidity antigens. Consistent with this, we observe dose dependent modulation, but not inhibition,
of Akt phosphorylation (S473) and IL-2 responses after T cell stimulation. We further extend these mechanistic studies by
demonstrating differential effects of AX-158 in murine models, for example those of autoimmunity versus others focused
on immune response to foreign antigens.

Results: In the self-antigen driven murine experimental autoimmune encephalomyelitis (EAE) model, AX-158 conferred long-
lasting protection in a therapeutic and in a self-antigen rechallenge setting. In contrast, AX-158 did not suppress the T cell
response to a viral antigen (B8R of poxviruses) or the T-dependent humoral response to a model haptenated (NP-CGG) anti-
gen. Finally, we evaluated the activity of AX-158 on primary human T cells demonstrating the breadth of mechanism across
effector T helper cell subtypes.

Conclusion: These data suggest that selective TCR-Nck modulation represents a fundamental paradigm shift in the treat-
ment of autoimmune diseases, one aligned with the restoration of self/non-self discrimination by the immune system.
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Disclosure: C. VanDeusen: Artax Biopharma, Inc., 2, 4, 10, 11, PIC Therapeutics, 3, 4, 10, 11; S. Dwyer: Artax Bio-
pharma, Inc., 3, 10, 11; A. Borroto: None; A. Gagete: Artax Biopharma, Inc, 2, 4, 11; D. Batty Jr: Artax Biopharma,
Inc., 3, 4, 11; B. Alarcon: Allinky Biopharma SL, 1, Artax Biopharma, Inc., 1, 5, 11.

Abstract Number: 1855

Identification of Autoreactive Cytotoxic T Cells in ANCA-Associated
Vasculitis

Laura van Dam1, Shady Younis2, Jae-SeungMoon3, Mengrui Zhang4, Shima Parfasar4, Audra Horomanski3, orr Sharpe3,
Jolijn van Leeuwen5, Tobias Lanz4, Cees van Kooten6, Onno Teng7 and William Robinson8, 1Stanford, Palo Alto, CA,
2Stanford University, Stanford, CA, 3Department of Immunology and Rheumatology, Stanford University, Stanford, CA,
4Department of Immunology and Rheumatology, Stanford University, Stanford, 5Department of Nephrology, Leiden
University Medical Center, Leiden, Netherlands, 6Department of Nephrology, Leiden University Medical Center, Leiden,
7Leiden University Medical Center, Leiderdorp, Netherlands, 8Division of Immunology and Rheumatology, Stanford
University, and VA Palo Alto Health Care System, Stanford, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a rare and severe auto-
immune disease, characterized by a pauci-immune necrotizing vasculitis leading to inflammation and damage of major
organs. ANCAs targeting proteinase-3 (PR3) or myeloperoxidase (MPO), and ANCA-producing B cells play a central role
in the pathogenesis of AAV. Autoreactive T cells and their features are less well-studied, but recent studies emphasize their
importance in AAV. In this study we aimed to investigate autoreactive T cells and their cytotoxic responses in AAV.

Methods: Single cell RNA and TCR sequencing combined with CITE-seq staining was performed of isolated T cells from
healthy controls (HC) (n=4), anti-MPO+ AAV (n=5) and anti-PR3+ AAV (n=4) patients. Secondly, PBMCs of these patients
were stimulated in vitro with anti-CD3, Np/pp65, MPO or PR3 autoantigens in combination with anti-CD28 and IL-2 for
72h. After culturing, T cells were analyzed with flow cytometry for activation, proliferation and cytotoxic responses.

Results:We identified 15 clusters of CD4+ and CD8+ T cells based upon differential gene expression in AAV patients (n=9)
and HCs (n=4) (Fig 1A-C). Anti-PR3+ AAV patients exhibited increased effector memory cells re-expressing CD45RA+

(EMRA) GZMB+ CD8+ T cells (20.8%) versus HC (6.7%) (p=0.03) and anti-MPO+ AAV patients (7.2%) (p=0.04) (Fig 1B,D).
Both anti-MPO+ and anti-PR3+ AAV patients had large populations of clonally hyperexpanded T cells, which were found
mostly in the GZMB+ but also in the GZMK+ CD8+ T cell subsets, which was not observed in HCs (Fig 1E-F). Expanded T
cells in AAV patients had increased expression of cytotoxic and tissue homing genes, such as GZMB, NKG7, CST7,
CCL5, PRF1, GPR56, CX3CR1 and TBX21 (Fig 2A). Gene ontology (GO) pathway analysis demonstrated that the signifi-
cantly upregulated genes of expanded T cells in AAV were involved in cell activation and positive regulation of the immune
response (Fig 2B). Specifically, CD8 EMRA GZMB+ T cells of AAV patients had significantly increased expression of
highlighted cytotoxic and tissue homing genes as compared to HCs (Fig 2C). Secondly, flow cytometry confirmed the
increased proportion of CD8 EMRA and GZMB+ CD8+ T cells in anti-PR3 AAV patients (Fig 3A-C), whereas anti-MPO+

AAV patients had increased levels of GZMB+IFNy+ CD8+ T cells as compared to HCs (Fig 3C). 24h of anti-CD3/anti-CD28
stimulation, used as a positive control in the culture assay, induced GZMB+IFNy+ responses in CD8+ T cells in all samples,
which was most pronounced in HCs, and not observed after MPO or PR3 stimulation in AAV patients (Fig 3D). On the other
hand, MPO specifically induced expansion and proliferation of GZMK+IFNy+ CD8+ T cells in anti-MPO+ AAV patients, in con-
trast to anti-PR3+ AAV patients and HCs (Fig 3E).
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Figure 1. Single cell RNA sequencing of T cells from AAV patients and HCs. A) UMAP plot of 15 annotated clusters of CD4+ and CD8+ T cells in
AAV patients (n=9) and HCs (n=4). (B) Proportions of different T cell clusters among the groups. C) Bubble heatmap of selected marker genes
showing average expression levels and the percentage expression across the annotated clusters. D) UMAP plot of annotated T cells in HC,
anti-MPO+ and anti-PR3+ AAV patients. E) UMAP plots of T cells integrated with TCR clonality. The level of clonal expansions was based upon
the frequency of a specific clonotype defined by its unique paired TCRαβ sequence. Each group was indicated by different colors as shown in
the legend. (F) The proportion of the different levels of clonally expanded T cells was shown in each annotated cluster of CD4+ and CD8+ T cells
for HC, anti-MPO+ and anti-PR3+ AAV patients.
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Figure 2. Differentially expressed genes in expanded T cells in AAV. A) Volcano plot of differential gene expression analysis of expanded T cell
clones in AAV patients (large and bigger) compared to singles. Each point represents a gene, reflecting log2 fold change (x-axis) and statistical sig-
nificance (y-axis). Points above the log2 fold change threshold (>0.5) and significance threshold (p < 0.05) are highlighted in red. B) Gene ontology
pathway analysis of significantly upregulated genes of expanded T cells in AAV. C) Heatmap of pseudo bulk average gene expression in each indi-
vidual patient for selected genes in CD8 EMRA GZMB+ T cells.

3783

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Figure 3. PBMC stimulation assay. Baseline flow cytometry showed A) percentage of CD4+ and CD8+ of total T cells in anti-MPO+ (n=8), anti-
PR3+ (n=7) AAV and HCs (n=6), B) percentage of CD8+ T cell memory and naive subsets and C) percentage of GZMB, GZMK and/or IFNy
expressing CD8+ T cells. E) The percentage of Ki-67+GZMB+IFNy+ and F) Ki-67+GZMK+IFNy+ expressing CD8+ T cells after 24h of stimulation.
Data are represented as median ±IQR. Two-way ANOVA, p* < 0.05, **< 0.01, *** < 0.001 **** <0.0001.
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Conclusion: This study demonstrated that clonally expanded cytotoxic CD8+ T cells are present in both anti-MPO+ and
anti-PR3+ AAV patients, and we identified a specific autoreactive GZMK+IFNy+ CD8+ T cell subpopulation in anti-MPO+

AAV patients. The identification and characterization of pathogenic autoreactive T cells in AAV could provide novel insights
into next-generation therapeutic targets for this autoimmune disease.

Disclosure: L. van Dam: None; S. Younis: None; J. Moon: None; M. Zhang: None; S. Parfasar: None;
A. Horomanski: BeiGene, 5, Chemocentryx, 2, Gilead, 5, Principia, 5; o. Sharpe: None; J. van Leeuwen: None;
T. Lanz: None; C. van Kooten: None; O. Teng: CSL Vifor, 2, 5, Novartis, 2; W. Robinson: Atreca Inc, 2, 4, 8, Jansen,
5, Sanofi, 5.

Abstract Number: 1856

Distinct Proliferative and Special Properties of Peripheral Helper T Cells
in RA Synovium

Yuki Masuo1, Akinori Murakami1, Rinko Akamine1, Osamu Iri1, Koichi Murata1, Kohei Nishitani1, Hiromu Ito1, Takayuki
Fujii1, Ryu Watanabe2, Takeshi Iwasaki1, Shinichiro Nakamura1, Shinichi Kuriyama1, Yugo Morita1, Yasuhiro Murakawa1,
Chikashi Terao3, Yukinori Okada4, Motomu Hashimoto2, Shuichi Matsuda5, Hideki Ueno1 and Hiroyuki Yoshitomi1,
1Kyoto University, Kyoto, Japan, 2Osaka Metropolitan University, Osaka, Japan, 3RIKEN, Tokyo, Japan, 4The University of
Tokyo / Osaka University / RIKEN, Tokyo, Japan, 5Department of Advanced Medicine for Rheumatic Diseases, Kyoto
University Graduate School of Medicine, Kyoto, Kyoto, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Tertiary lymphoid structures (TLSs) are organized aggregates of immune cells that are frequently
observed in the target tissues of chronic diseases. In patients with rheumatoid arthritis (RA), peripheral helper T (Tph) cells
are markedly expanded in synovial tissues. Previous studies have indicated that both the presence of TLSs and the fre-
quency of Tph cells are positively correlated with disease activity in RA, highlighting their contribution to the pathogenesis
of autoimmunity. However, it remains largely elusive whether and how TLSs are involved in the maturation of Tph cells in local
inflamed environment.

Methods: We performed scRNAseq combined with scTCRseq and CITEseq on CD4+ T cells from synovial tissue (ST,
n=10), synovial fluid (SF, n=4) and peripheral blood (n=9). Additionally, scATACseq with CITEseq was performed on CD4
T cells from ST (n=1). We also conducted scRNAseq on fibroblast-like synoviocytes (FLSs) from ST (n=5). Formalin-fixed
paraffin-embedded ST (n=1) was utilized for spatial transcriptomics data acquisition. For in vitro assays, Tph cells were
sorted from SF, followed by CD3/CD28 stimulation for 3 days to evaluate proliferation or for 9 days to evaluate differentiation.

Results: Single-cell transcriptomic and epigenomic analyses identified two distinct subsets of Tph cells. Stem-like Tph
(S-Tph) cells showed higher expressions of genes related to stemness. Conversely, effector-like Tph (E-Tph) cells were char-
acterized by upregulation of genes involved in effector functions. Within synovial tissue, E-Tph cells demonstrated strong
clonotype sharing with S-Tph cells, but not with T follicular helper cells, suggesting in situ maturation from S-Tph to E-Tph
cells. In vitro, S-Tph cells showed self-renewal potential upon TCR stimulation while a proportion of cells downregulating
stemness and upregulating effector signatures, supporting transition from S-Tph to E-Tph cells. To investigate cellular net-
works involving Tph cells, we obtained spatial transcriptomics data on synovial tissue and identified major cell types,
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including FLSs, endothelial cells, macrophages, T cells and B cells. S-Tph cells preferentially localized in TLSs with B cells,
whereas E-Tph cells showed widespread distribution across the tissue interacting with macrophages. In search of the
mechanism regulating S-Tph localization, we noted accumulation of chemokine transcripts surrounding blood vessels within
TLSs. The proportion of a distinct chemokine-producing FLS cluster found in scRNAseq among FLSs positively correlated
with that of S-Tph cells among CD4 T cells, suggesting the contribution of FLS-T cell axis to S-Tph localization in TLSs.

Conclusion:We identified two distinct Tph subsets by leveraging a multi-omics approach using samples from RA patients.
S-Tph cells with self-renewal capacity localize in TLSs with B cells, whereas E-Tph cells are scattered at the periphery and
outside of TLSs. This implies that E-Tph cells, which can be differentiated from S-Tph cells, migrate out of TLSs and then
interact with macrophages. These data suggest that TLSs serve as unique niches for pathogenic CD4 T cell maturation in
autoimmunity.

Disclosure: Y. Masuo: None; A. Murakami: None; R. Akamine: None; O. Iri: None; K. Murata: None; K. Nishitani:
None; H. Ito: None; T. Fujii: None; R. Watanabe: None; T. Iwasaki: None; S. Nakamura: None; S. Kuriyama: None;
Y. Morita: None; Y. Murakawa: None; C. Terao: None; Y. Okada: None; M. Hashimoto: AbbVie, 5, Asahi Kasei,
5, Astellas, 5, Bristol-Myers Squibb, 5, 6, Chugai, 6, Daiichi Sankyo, 5, Eisai, 5, 6, Eli Lilly, 5, 6, Mitsubishi, 6, Novartis,
5, Taisho Toyama, 5, Tanabe, 6; S. Matsuda: Asahi Kasei, 6, AUSPICIOUS, 6, Ayumi, 6, Chugai, 6, Daiichi Sankyo,
6, Ethicon, 6, Hisamitsu, 6, Japan Sigmax, 6, JTEC, 6, Kirin, 6, Kyocera, 2, 5, 6, Medacta, 6, Nihon Zoki, 6, Olympus,
6, Pfizer, 6, Smith and Nephew, 6, Stryker, 6, Taisho, 6, Tanabe Mitsubishi, 6, Teijin, 6, Zimmer-Biomet, 5, 6;
H. Ueno: None; H. Yoshitomi: None.

Abstract Number: 1857

Thymic Mimetic Cells in Humans, Mice and Fish Are Evolutionarily
Ancient with Species-specific Adaptations

Brooke Huisman1, Daniel Michelson1, Sara Rubin1, Katherine Kohlsaat2, Wilson Gomarga2, Yuan Fang1, Ji Myung Lee2,
Pedro del Nido2, Meena Nathan2, Christophe Benoist1, Leonard Zon2 and Diane Mathis1, 1Harvard Medical School,
Boston, MA, 2Boston Children’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Thymic mimetic cells are molecular hybrids between medullary thymic epithelial cells (mTECs) and
diverse peripheral cell types. They are involved in eliminating autoreactive T cells during thymic differentiation, and their
absence can lead to antigen-specific autoimmunity. Most existing knowledge about them derives from mice. This study
aimed to characterize mimetic cells in humans and compare their diversity across species.

Methods: Human thymuses were obtained from pediatric donors undergoing cardiac surgery. Mimetic cells were purified
cytofluorimetrically, and cellular shifts in mimetic cells across age, sex and disease state were quantified. Population-level
and single-cell RNA-sequencing (RNA-seq) of human mimetic cells characterized their diversity, transcriptional profiles
and relative proportions across age, sex and disease state. scRNA-seq of zebrafish thymuses permitted comparative tran-
scriptomic analysis of mimetic cells in fish, mice and humans. Several human and zebrafish mimetic cell subtypes were visu-
alized using immunofluorescence microscopy.
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Results: Human mimetic cells were defined as PDPN-negative, CD104-negative, MHCII-low mTECs. Their relative propor-
tions and transcriptional profiles were stable across the sexes and early life, though apparently variable in Down syndrome.
scRNA-seq of human mimetic cells showed a diversity of mimetic cell subtypes, including mimetic cells resembling muscle,
skin, lung and kidney ionocytes, neuroendocrine cells, tuft cells, and cochlear hair cells. Humans possessed an expansion of
the muscle mimetic cell population and a diversification of neuroendocrine and ionocyte mimetic cells relative to mice.
scRNA-seq of zebrafish thymuses revealed substantial conservation among mimetic cell subtypes in fish, mice and humans
as well as species-specific subtypes, such as zebrafish ionocytes that regulate ion balance in aquatic life. Immunofluores-
cence microscopy verified the presence of muscle mimetic cells in situ within human and zebrafish thymuses and demon-
strated their phenotypic mimicry of muscle-like striations.

Conclusion: Humans possess a diverse thymic mimetic cell repertoire analogous to that previously described in mice.
Human-specific adaptations include an expansion of the muscle mimetic cell population and diversification of neuroendo-
crine and ionocyte mimetic cells. Mimetic cells are evolutionarily ancient, having been conserved from zebrafish to mouse
to man. Muscle mimetic cells in particular are conserved in all three species and may be relevant to myasthenia gravis path-
ogenesis. Given their importance in mouse T-cell tolerance, mimetic cells are likely to play important roles in human T-cell tol-
erance and autoimmunity.

Disclosure: B. Huisman: None; D. Michelson: None; S. Rubin: None; K. Kohlsaat: None; W. Gomarga: None;
Y. Fang: None; J. Lee: None; P. del Nido: None; M. Nathan: None; C. Benoist: None; L. Zon: None; D. Mathis: Zag
Therapeutics, Inc., 4, 8.

Abstract Number: 1858

Co-modification of Citrullinated Proteins with Malondialdehyde-
Acetaldehyde Leads to Amplified T Cell Responses and Increased
Disease-specific Autoantibody Concentrations

Breanna Butler1, Wenxian Zhou2, Michael Duryee1, Nozima Aripova1, Engle Sharp1, Carlos Hunter1, Bridget Kramer1,
Harlan Sayles1, James O’Dell1, Geoffrey Thiele1, Bryant England1, Joshua Baker3, Andreas Reimold4, Gail Kerr5 and Ted
Mikuls1, 1University of Nebraska Medical Center, Omaha, NE, 2University of Nebraska Medical Center, Bellevue, NE,
3University of Pennsylvania, Philadelphia, PA, 4Dallas VA Medical Center, Dallas, TX, 5Washington DC VAMC/Georgetown
and Howard Universities, Washington, DC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-citrullinated protein antibody (ACPA) is highly specific to rheumatoid arthritis (RA). Beyond citrulli-
nation, other post-translational protein modifications including malondialdehyde-acetaldehyde (MAA) are targeted by T cells
and autoantibodies in RA. MAA is abundant in RA synovial tissues and strongly co-localizes with both citrulline and B cells, sug-
gesting that MAA expression could modulate adaptive immune responses to citrullinated proteins. In this study, we quantified
changes T cell responses and autoantibody reactivity resulting from co-modification of a citrullinated protein with MAA.

Methods: Peripheral blood mononuclear cells (PBMCs; n=10) and serum (n=2484) were collected from RA participants in
the Nebraska Rheumatology Biobank (NRB) and Veterans Affairs Rheumatoid Arthritis Registry (VARA), respectively.
PBMCs (NRB) were isolated and stimulated with citrullinated fibrinogen (FIB-CIT), MAA-modified FIB (FIB-MAA), or co-
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modified FIB (FIB-MAA-CIT) for 48 hrs, followed by incubation with autologous T cells and evaluated for: 1) T cell proliferation
using IFN-γ ELISpot kits; or 2) Th1, Th2, T-Reg, and Th17 cell types by flow cytometry. ELISpot and flow cytometry data
were analyzed using one-way ANOVA with Tukey’s multiple comparison test. Serum levels (relative units) of IgG antibody
to FIB-CIT, FIB-MAA, and FIB-MAA-CIT were quantified via ELISA (VARA). Antibody positivity was established as >2 SD
above mean levels quantified in a separate cohort of 103 healthy controls. Seropositivity to modified and co-modified fibrin-
ogen was compared by chi-square tests.

Results: Participant characteristics were similar in the 2 cohorts (90-91% male; mean age 63-73 years; 78-100% anti-CCP
positive). CD4 cells proliferated significantly more to FIB-MAA-CIT than either FIB-CIT or FIB-MAA (p< 0.01) (Fig. 1A). This
proliferation represented a predominant Th2 response based on increased GATA3%-positivity in response to FIB-MAA-CIT

Figure 1. CD4 Proliferation and Percent Positivity of T Cell Phenotypes in Response to Modified Fibrinogen CD4 proliferation as a function of IFN-γ
spots/300,000 cells (ELISpot); FIB-MAA-CIT significantly increased vs. FIB-CIT and FIB-MAA (**p<0.01) (A). %-positivity for Th2 (GATA3+) signif-
icantly increased (****p<0.0001) with FIB-MAA-CIT vs. FIB-CIT and FIB-MAA (B). Autologous T cells phenotyped via flow cytometry showed no
differences in %-positivity for Th1 (CD183+) (C). No significant group difference in %-positivity for T-Reg (CD25+) (D) or Th17 (STAT3+) between
cells stimulated with FIB-CIT, FIB-MAA, or FIB-MAA-CIT (E) (n=10).

Figure 2. Serum IgG Antibody Levels to Modified Fibrinogen. The proportion of study participants with RA positive for serum IgG antibodies to FIB-
CIT was significantly increased compared to serum IgG antibodies to both FIB-MAA and FIB-MAA-CIT (****p<0.0001) (N=2484)
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vs. FIB-CIT or FIB-MAA (p< 0.0001) (Fig. 1B). In contrast, Th1 (CD183) (Fig. 1C), T-Reg (CD25) (Fig.1D) and Th17 (STAT3)
%-positivity (Fig. 1E) showed no differences between FIB-CIT, FIB-MAA, and FIB-MAA-CIT. In VARA, the proportion of par-
ticipants positive for serum IgG antibodies to FIB-CIT (68%) was significantly greater than positivity for either FIB-MAA-CIT
(43%) or FIB-MAA (0.6%) (p<0.0001) (Fig. 2).

Conclusion: These results demonstrate that co-modification of CIT-protein with MAA significantly amplifies CD4 T cell pro-
liferation and promotes a Th2 response to antigen stimulation. Given the known role of Th2 cells in promoting autoantibody
expression, our data further suggest that resulting T cell responses promote the generation of ACPA but not anti-MAA anti-
body. Figure 3 provides a summary of the hypothesis for the mechanism behind these results. Additional investigation is
needed to understand whether these observations are driven by linked recognition (binding and uptake of co-modified anti-
gen followed by preferential processing and presentation of CIT antigen) and whether interventions targeting MAA could
reduce pathologic immune responses to CIT-protein in RA.

Disclosure: B. Butler: None;W. Zhou: None;M. Duryee: None; N. Aripova: None; E. Sharp: None; C. Hunter: None;
B. Kramer: None; H. Sayles: None; J. O’Dell: None; G. Thiele: None; B. England: Boehringer-Ingelheim, 5; J. Baker:
Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; A. Reimold: None; G. Kerr: AstraZeneca, 1, Boehringer-
Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1;
T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9.

Abstract Number: 1859

Clonal Relationships Between Tph and Tfh Cells in Patients with SLE and
in Murine Lupus

Takanori Sasaki1, John Sowerby2, Yinan Xiao2, Runci Wang2, Pui Lee3, Yujie Qu4, Marc Sze4, Stephen Alves4, Marc
Levesque4, Karen Costenbader5 and Deepak Rao6, 1Brigham and Women’s Hospital and Harvard Medical School,
Brookline, MA, 2Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 3Boston Children’s Hospital,
Newton, MA, 4Merck & Co., Inc., Boston, MA, 5Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA,
6Brigham and Women’s Hospital, Harvard Medical School, Boston, MA

Figure 3. Potential Mechanism by which Co-modification of a Protein with MAA and CIT Amplifies Both the T cell and Antibody Responses to CIT.
MAA-CIT-modified protein initiates ACPA generation via MAA binding to scavenger receptors on Antigen Presenting Cells (APCs) (A). During the
processing/presentation, CIT-modified peptides are presented via MHC Class II to T helper cells (Th; activated to Th2 phenotype) (B). B cells bind
CIT or MAA-CIT via surface immunoglobulin and can process/present CIT-peptide in MHC Class II (C). With Th2 ‘help’, B cells differentiate to
plasma cells and secrete ACPA (D).

3789

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: T helper cells, including T peripheral helper (Tph) cells and T follicular helper (Tfh) cells, play pivotal
roles in promoting B cell activation and autoantibody production in systemic lupus erythematosus (SLE). However, the
developmental relationships between Tph and Tfh cells in SLE remain unclear and the extent to which expanded Tph and
Tfh cell clones persist over time in SLE patients is unknown. Here we have used T cell receptor (TCR) profiling to track the
dynamics and clonal relationships of Tph and Tfh cells in SLE patients and in murine lupus.

Methods: We profiled TCRs of bulk populations of sorted Tph cells, Tfh cells, Tregs, and 4 other comparator CD4 T cell
populations from blood of 9 patients with a new diagnosis of SLE, followed across 3 timepoints: diagnosis, 6 months, and
1 year. 10 control donors were analyzed at a single timepoint as well, yielding a total dataset of 498 bulk TCR profiles. We
also performed single-cell RNA and TCRseq (scRNA/TCRseq) using samples from 3 of the 9 SLE patients to link TCR char-
acteristics with gene expression features. Additionally, we conducted scRNA/TCRseq of lung and spleen samples from
pristane-induced lupus mice at 3 months and 1 year to assess the development of Tph and Tfh cells in this model.

Results: Longitudinal analyses demonstrated a clear persistence of expanded clones over time of Tph and Tfh cells. Analy-
sis of clonal overlap across cell populations demonstrated substantial TCR overlap between Tph and Tfh cells, suggesting a
developmental link between these two subsets (Figure 1). scRNAseq of CD4 T cell subsets from SLE patients highlighted
specific clusters of TOX+ CXCL13+ IL21+ Tph cells and TOX+ CXCL13+ IL21+ Tfh cells (Figure 2). Repertoire overlap anal-
ysis using scTCR data revealed that TOX+ CXCL13+ IL21+ cluster shared TCR repertoires between Tph and Tfh cells, sug-
gesting this cluster may transition between Tph and Tfh states. TCR repertoires of TOX+ CXCL13+ IL21+ cells were
consistently observed in the longitudinal TCR data from Tph and Tfh cells. Pseudo-time analysis using the scRNAseq data
suggested that Tfh cells may differentiate into Tph cells. scRNAseq from pristane-induced lupus mice revealed Tox+ Il21+
cells robustly expanded in the lungs at 3 months and 1 year. In the spleen, Tox+ Il21+ cluster could be further classified into
Pdcd1+ Bcl6+ Cxcr5+ Tfh cluster and Pdcd1+ Cd200+ Il21+ Tph cluster, and these clusters shared TCR repertoires. To
evaluate a developmental link between Tph and Tfh cells, we also generated scRNA/TCRseq data from the lungs and

Figure 1. TCR repertoire overlap of T cell subsets from longitudinal SLE samples. A representative figure for TCR overlap of 7 memory CD4 T cell
subsets across different time points. B. TCR repertoire overlap between CD4 T cell subsets at diagnosis (SLE, n=9)
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Figure 2. scRNAseq revealed the TOX+ cluster producing CXCL13 and IL-21 in Tph and Tfh. A: UMAP plots of Tph and Tfh from 3 SLE patients. B:
CXCL13 and IL21 expression in each cluster. C: DEG analysis between cluster 5 and other clusters. TOX is highly upregulated in cluster 5.

Figure 3. Tfh cells are necessary for the development of Tph cells. A: UMAP plots of scRNAseq in pristane-induced lupus mice spleens demon-
strated a reduction of Tox+ Il21+ cells in Cd4Cre Bcl6fl/fl Tfh deficient mice. B: Quantification of Tph cells and Tfh cells by flow cytometry using
lymph node, spleen, and lung tissue samples.
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spleens of pristane-induced lupus mice in a Cd4Cre Bcl6fl/fl Tfh-deficient strain. As hypothesized, Tfh-deficient mice showed
a significant reduction of Tox+ Il21+cluster (Figure 3A). Flow cytometry analysis confirmed that Tph cells were significantly
decreased in Cd4Cre Bcl6fl/fl mice, suggesting that Tfh cells are required for the development of Tph cells in this model
(Figure 3B).

Conclusion: We found persistent TCR overlap of Tph and Tfh cells across multiple timepoints in early SLE. These findings
support a dynamic relationship between Tph and Tfh cells in SLE with likely functional plasticity between these CD4 T cell
subsets.

Disclosure: T. Sasaki: None; J. Sowerby: None; Y. Xiao: None; R. Wang: None; P. Lee: None; Y. Qu: Merck & Co.,
Inc., 3; M. Sze: Merck & Co., Inc., 3; S. Alves: Merck & Co., Inc., 3; M. Levesque: Merck & Co., Inc., 3;
K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta
Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5;D. Rao: Amgen, 6, AnaptysBio, 2, AstraZeneca, 1, Bris-
tol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2.

Abstract Number: 1860

Targeting Th1 Effector Cytokines, TNF-α and IFN-γ, Attenuates
Experimental Autoimmune Myeloperoxidase ANCA Associated
Vasculitis

Kei Nagai1, Daniel Koo Yuk Cheong2, Anh Cao-Le2, Joshua Ooi3 and Poh Yi Gan2, 1Department of Nephrology, University
of Tsukuba, Tsukuba, Ibaraki, Japan, 2Department of Medicine, Monash University, Melbourne, Victoria, Australia,
3Monash University-T Cell Therapies Research Group, Clayton, Victoria, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-cytokine monoclonal antibody (mAb) therapies have shown efficacy in numerous autoimmune
diseases but have yet to succeed in myeloperoxidase anti-neutrophil cytoplasmic antibody associated vasculitis
(MPO-AAV). T helper (Th) cell subset participation in experimental MPO-AAV is biphasic with initial transient Th17 dominance
followed by persistent Th1 responses. This study evaluated the effectiveness of blocking key CD4+ Th1 subset signature
effector cytokines, TNF-α and IFN-γ in established experimental MPO-AAV disease.

Methods: Autoimmune nephritis was induced in C57BL/6 mice via MPO in Freund’s adjuvant immunization, triggering GN
using sub nephritogenic dose of anti-glomerular basement membrane antibody during early (day 16) and late (day 28 and
34) stages of anti-MPO autoimmunity, with GN assessment four days later. anti-cytokine mAb treatment commenced at
the onset of inducing GN.

Results: Early administration of anti-TNF-α mAb (day 16) did not mitigate kidney injury compared to vehicle controls: albu-
minuria (5.7±1.7 vs. 5.5±1.7 mg/24hr, P=0.9) and glomerular segmental necrosis (GSN: 50±4 vs. 43±3%, P=0.1). Similarly,
anti-IFN-γmAb was also ineffective at this timepoint (GSN: 48±6% vs. 45±3%, P=0.53). Failure of these cytokine mAb treat-
ments at this timepoint is concordant with early developing anti-MPO autoimmunity is Th17 dominant.
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In established MPO-AAV disease (day 28), anti-TNF-αmAb therapy effectively attenuated kidney injury (albuminuria: 4.1±2.0
vs. 0.5±0.2 albuminuria:creatinine, P< 0.05 and GSN: 26.5±1.6 vs. 49.8±3.8%, P< 0.01). Late neutralization of IFN-γ
induced a phenotypic switch from Th1 to protective Th2 responses, increasing MPO-ANCA Ig levels (1.2±0.3 vs. 0.48
±0.13 OD 450nm, P< 0.02), IL-4 production from MPO-challenged lymph node cells, and activated M2 macrophages
(F4/80+CD206+: 29.3±3.2% vs. 16.0±0.9%, P< 0.01). Despite the restoration of immune homeostasis, anti-IFN-γ treat-
ment at day 28 was insufficient to improve GN.

To further explore the protective effects of M2 macrophages and Th2 cells to attenuate GN, we triggered GN on day 34 to
induce severe MPO-AAV. At this timepoint, compared to controls, anti-IFN-γ treatment significantly attenuated kidney injury
(proteinuria: 6.3±1 vs.3.4±1 protein:creatinine, P< 0.05 and GSN: 72±7 vs 35±6%, P< 0.001) and reduced glomerular
effector leukocytes (T cells, macrophages and neutrophils).

Conclusion: Th1 effector responses governs severe, established MPO-AAV, and initiating therapeutic TNF-α and IFN-γ
neutralization at this specific timepoint effectively mitigates kidney injury, underscoring the importance of timing in treatment
strategies for MPO-ANCA associated vasculitis.

Disclosure: K. Nagai: None; D. Koo Yuk Cheong: None; A. Cao-Le: None; J. Ooi: Amgen, 5, 10; P. Gan: None.

Abstract Number: 1861

CD8T Cells Depletion Promotes Human Tph/Tfh Cells Proliferation and
Sjogren Syndrome Like Symptoms Without Graft versus Host Diseases in
PBMC Transferred-humanized Mice

Yuzo Koda1, Piruzyan Mariam1, Sota Fujimori1, Ryota Sato2 and Sayuka Kato1, 1Mitsubishi Tanabe Pharma Corporation,
Yokohama, Kanagawa, Japan, 2Mitsubishi Tanabe Pharma Corporation, Brighton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Peripheral helper T (Tph) and follicular helper T (Tfh) cells are known to play a central role in the inter-
action between T and B cells, as well as in the mechanism of antibody production, indicating their potential importance in
autoimmune diseases. Additionally, there have been reports demonstrating that Tph cells can directly cause tissue damage
through the production of cytotoxic factors. However, our understanding of the physiology of Tph/Tfh cells, crucial for devel-
oping therapeutic drugs for autoimmune diseases, remains limited. The properties and differentiation mechanisms of
Tph/Tfh cells differ between humans and mice, posing challenges for investigating their physiological roles, especially
in vivo. To address this, it is essential to establish a method for replicating human Tph/Tfh cells in mice. In this study, we
unexpectedly observed a significant proliferation of human Tph/Tfh and B cells in the spleens of immuno-deficient mice after
transferring CD8T cells-depleted PBMCs. This led us to explore the potential use of these cells as a tool for studying human
Tph/Tfh cells in mice and as a model for autoimmune disease.

Methods: We created humanized mice by transferring human peripheral blood mononuclear cells (PBMC; 1×107 cells/
mouse, hPBMC mice) or CD8T cells-depleted human PBMC (1×107 cells/mouse, CD8T⊿hPBMC mice) to immune-
deficient (NSG) mice. We compared the effects of graft versus host disease (GVHD) between hPBMC mice and
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CD8T⊿hPBMC mice. Additionally, we used flow cytometry to examine the immunological phenotype of
CD8T⊿hPBMC mice.

Results: GVHD resulting from the transfer of PBMC to immune-deficient mice was significantly reduced in CD8T⊿PBMC
mice, which could be used without GVHD symptoms for at least 30 days. Subsequently, we observed a notable increase
in a Tph-like subset (CD4+PD-1+CXCR5- cells), a Tfh-like subset (CD4+PD-1+CXCR5- cells), and B cells in the spleens of
CD8T⊿PBMC mice compared to hPBMC mice. These Tph and Tfh-like subsets of CD8T⊿PBMC mice expressed IL-21/
CXCL13, functional molecules of these cells. We also investigated the presence of CXCL13+Tph cells in systemic organs
of CD8T⊿PBMC mice and found that these cells infiltrated organs exhibiting symptoms similar to those of Sjogren’s syn-
drome (SjS), such as salivary glands (SGs), lungs, and kidneys. Our analysis of single-cell RNA sequencing of human
immune cells infiltrating the SGs revealed a significant infiltration of CXCL13+IL-21+Tph cells, accompanied by a marked
decrease in saliva volume as observed in SjS. These findings suggest that these cells may induce Sjogren’s-like symptoms
through damage to the SGs. Finally, we examined the effects of administering IL-12/TGF-β1/IFN-α, known to induce
Tph/Tfh cells, on salivary gland symptoms in CD8T⊿PBMC mice. This resulted in the activation of Tph cells and exacerba-
tion of symptoms in the SGs, indicating the potential importance of Tph cell activation in the pathogenesis of this model.

Conclusion: This study demonstrated that PBMC-derived human Tph/Tfh and B cells can proliferate in vivo without GVHD
symptoms by transferring CD8T cells-depleted human PBMC, leading to the development of SjS-like pathology.

Disclosure: Y. Koda: Mitsubishi Tanabe Pharma Corporation, 3; P. Mariam: Mitsubishi Tanabe Pharma Corporation,
3; S. Fujimori: Mitsubishi Tanabe Pharma Corporation, 3; R. Sato: Mitsubishi Tanabe Pharma Corporation, 3; S. Kato:
Mitsubishi Tanabe Pharma Corporation, 3.

Abstract Number: 1862

Folate Receptor β CAR-Tregs Induce Monocyte Apoptosis and Immune
Polarization: Potential for Therapeutic Application in Rheumatoid
Arthritis

Xiangni Wu1, Pin-I Chen2, Magdiel Pérez Cruz3, Kent Jensen3 and Everett Meyer3, 1UMKC, KANSAS CITY, MO,
2Department of Medicine, Division of Blood and Bone Marrow Transplantation and Cell Therapy, Stanford University
School of Medicine, Stanford, CA, USA., Sunnyvale, CA, 3Department of Medicine, Division of Blood and Bone Marrow
Transplantation and Cell Therapy, Stanford University School of Medicine, Stanford, CA, USA., Stanford

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) affects approximately 1.3 million adults in the United States, causing sig-
nificant morbidity and economic burden. Current treatments reduce inflammation and slow disease progression but often
have considerable side effects. Regulatory T cells (Tregs) are crucial for maintaining immune tolerance. Folate receptor β
(FRβ) is selectively expressed on activated macrophages in inflamed synovial tissues of RA patients, making it an attractive
target for immunotherapy. This study investigates the potential of FRβ chimeric antigen receptor Tregs (FRβ CAR-Tregs)
to induce monocyte apoptosis and polarization towards an immunosuppressive phenotype, offering a novel therapeutic
strategy for RA.
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Methods: Human CD4+CD25+CD127^low Tregs were transduced with a CAR construct targeting FRβ. The functionality of
FRβ CAR-Tregs was assessed in vitro by co-culturing with human monocytes. Monocyte apoptosis was measured using
Annexin V and 7-AAD staining, and immune polarization was evaluated by flow cytometry for markers of M2 macrophages
(CD206^hiCD163^+) and dendritic cell regulatory phenotype (DCreg). The role of CD39 expression and IL-10 in the sup-
pressive activity of FRβ CAR-Tregs was also examined. In vivo efficacy was tested using islet transplantation, skin transplan-
tation, and colitis murine models.

Results: FRβ CAR-Tregs significantly reduced the percentage of live CD11b+ monocytes through apoptosis and promoted
the polarization of monocytes to M2 macrophages and DCregs. CD39(+) FRβ CAR-Tregs showed greater suppressive
potency compared to CD39(-) counterparts, likely due to higher expression of immunosuppressive molecules such as gran-
zyme B (Gzmb). Gzmb knockout reduced the cytotoxic effect of CD39(-) FRβ CAR-Tregs, underscoring its critical role in
their suppressive function. Neutralization of IL-10 did not significantly reduce the suppressive activity of FRβ CAR-Tregs,
indicating additional mechanisms such as adenosine production through CD39 enzymatic activity. In vivo, FRβ CAR-Tregs
enhanced graft survival and reduced rejection in islet and skin transplantation models. In the colitis model, FRβ CAR-Tregs
helped maintain body weight, reduced colon inflammation, and decreased systemic inflammation, evidenced by reduced
spleen cell counts.

Conclusion: FRβ CAR-Tregs effectively induce monocyte apoptosis and polarization to an immunosuppressive phenotype,
suggesting their potential as a novel therapeutic strategy for RA. The study highlights the enhanced suppressive function of
CD39(+) FRβ CAR-Tregs, mediated through mechanisms involving granzyme B and IL-10. However, the current study is
limited by the lack of RA patient data and the use of non-RA murine models. Future research should focus on validating
these findings in RA-specific models and clinical settings, potentially providing a targeted and effective treatment for RA.

Disclosure: X. Wu: None; P. Chen: None; M. Pérez Cruz: None; K. Jensen: None; E. Meyer: None.

Abstract Number: 1863

Human Endogenous Retroviruses Promote the Aberrant T Cell
Differentiation in Systemic Lupus Erythematosus

Xiaoli Min1, Jiali Wu2, Yaqin Yu3, Qianjin Lu4 and Ming Zhao4, 1Institute of Dermatology, Chinese Academy of Medical
Sciences, Nanjing, China (People’s Republic), 2Hunan Key Laboratory of Medical Epigenomics, Second Xiangya Hospital,
Central South University, Changsha, China (People’s Republic), 3Central South University, Changsha, China (People’s
Republic), 4Hospital for Skin Diseases, Institute of Dermatology, Chinese Academy of Medical Sciences and Peking Union
Medical College, Nanjing, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Background Systemic lupus erythematosus (SLE) is a chronic autoimmune disease affecting mul-
tiple organs and systems. The complex pathogenesis of SLE involved the abnormal activation of CD4+T
cells and DNA hypomethylation modification. Human endogenous retroviruses (HERVs) are genetic remnants of retrovi-
ruses that were integrated into the human genome millions of years ago. Transcriptional activation of HERVs may participate
in the pathogenesis of autoimmune diseases.
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Purpose To screen differentially expressed HERVs in CD4+T cells of SLE, explore the mechanism of regulating abnormal
expression of HERVs underlying abnormal differentiation of CD4+T cells in SLE, and identify a novel target for treatment
of SLE.

Methods: We identified HERV transcripts in CD4+T cells obtained from the whole blood of SLE patients and HCs by RNA-
seq and whole transcriptome sequencing. The methylation status of these HERVs in CD4+T cells of SLE and healthy
controls were investigated by Bisulfite sequencing polymerase chain reaction (BSP) assay. We performed dsRNA enrich-
ment assay with RNase A digestion and dsRNA-specific antibody J2 pulldown assays. HERVs-derived dsR-
NA ERV3-16A3_I-int, poly(I:C) and silencing RNA of RIG-I were electrotransfected into human naive CD4+ T cells
respectively and the cells were polarizd in vitro. The percentage of T cells was detected by flow cytometry.

Results: We identified that many long terminal repeat sequences (LTRs), the main existence of HERVs in cells, were over-
expressed in CD4+T cells of SLE (Fig.1a-f ). Most of HERVs were localized in the intronic region or intergenic region
of interform stimulated genes (ISGs), and the expression of ISGs was significantly positively correlated with HERVs expres-
sion (Fig.2). Moreover, we confirmed that DNA methylation status of some HERVs was shown to be significantly lower in
CD4+T cells from SLE patients, and DNA methylation inhibitor promoted the transcriptional activation of HERVs, suggesting
that DNA demethylation may be the cause of HERVs overexpression in SLE CD4+T cells (Fig. 1g). Among those HERVs, we
found some formed double-stranded RNA (dsRNA) and the RLRs pathway in peripheral blood CD4+T cells of SLE patients
were significantly up-regulated (Fig. 3a-d). Moreover, activation of RLRs signaling pathway by dsRNA (Poly(I:C) or HERVs-

Fig.1 Screening and identification of the highly expressed HERVs due to DNA hypomethylation in CD4+ T Cells of SLE.
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derived dsRNA), promoted Th1 cell differentiation and inhibited Treg cell differentiation (Fig. 3e-g). Blocking RLRs signaling
pathway by silencing RIG-I inhibited Th1 cell differentiation and promoted Treg cell differentiation (Fig. 3h, i).

Fig.2 The genomic locations of these highly expressed HERVs in hg19 and expression association between HERVs and host genes in SLE CD4+
T cells
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Conclusion: These findings suggested that DNA demethylation may be the cause of HERVs overexpression in SLE CD4+T
cells, and the transcriptional activation of HERVs was closely related with pathogenic T cell differentiation in SLE. This finding
uncovers the roles of HERVs and RIG-I pathway in adaptive immune response and SLE pathogenesis, and suggests that
maintaining the silencing of HERVs or targeting RIG-I pathway may be a good way for SLE therapy.

Fig. 3 HERV-derived dsRNAs triggered RLRs pathway activation in SLE CD4+ T cells and regulated T cell differentiation
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Disclosure: X. Min: None; J. Wu: None; Y. Yu: None; Q. Lu: None; M. Zhao: None.

Abstract Number: 1864

S-4321, a Novel Dual-cell Bidirectional PD-1:FcγRIIb Selective Agonist
Antibody for the Treatment of Autoimmune Disease

Julia Manasson1, Marisella Panduro2, Michael Cianci2, Minasri Borah2, Stephanie Grebinoski2, Joshua Vitlip2, Stephen
Lutz2, Ishan Sharma2, Elliott Wittenberg2, Allison Colthart2, Samuel Perry2, Maria Cecilia Ramello2, Chelsea R. Parker
Harp2, Jyothsna Visweswaraiah2, Ryan Peckner2, Alex Pellerin2, Heather Vital3, John Sundy4, Nathan Higginson-Scott2,
Kevin L. Otipoby2 and Daniela Cipolletta2, 1Seismic Therapeutic, New York, NY, 2Seismic Therapeutic, Watertown, MA,
3Seismic Therapeutic, Lexington, MA, 4Seismic Therapeutic, Chapel Hill, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The dysregulation of immune checkpoint receptors on T cells and antigen presenting cells (APCs)
drives autoimmunity while receptor agonism is expected to restore immune homeostasis in diseases such as rheumatoid
arthritis, systemic lupus erythematosus, Sjogren’s syndrome, and giant cell arteritis. PD-1 is a checkpoint receptor
expressed on T cells, including Tfh and Treg subtypes. Strong PD-1 agonism requires super-clustering, which can be
achieved by therapeutic antibodies binding to Fc gamma receptors (FcγR) on APCs. S-4321 is a novel dual-cell bidirectional
(DcB) PD-1:FcγRIIb antibody that agonizes the inhibitory PD-1 receptor on T cells (Fab domain) and selectively engages the
inhibitory FcγRIIb on APCs (Fc domain), eliciting an inhibitory signal at the immune cell synapse to re-establish homeostasis.

Methods: Staphylococcal enterotoxin B (SEB) activated human PBMCs were cultured with S-4321 and benchmark PD-1
agonist antibodies. T cell PD-1 expression was measured by flow cytometry and IL-2 production by Meso Scale Discovery
(MSD) assay. Induced Tregs (iTregs) were differentiated in vitro by culturing human CD4 naïve T cells with TGFβ and IL-2 in
the presence of S-4321. A graft versus host disease (GvHD) model was generated by transferring T cells isolated from a
human PD-1 knock-in mouse into a B6D2F1/J model. Immunophenotyping was performed by flow cytometry and cytokine
production measured by ELISPOT and Luminex assays. S-4321 function was tested pre-clinically in cynomolgus monkeys.

Results: S-4321 achieves prolonged agonism by binding to PD-1 with low affinity (similar to PD-L1) thus allowing for the
retention of PD-1 expression on the T cell surface. This ensures continued presence of target and maintains a regulatory
check on effector cell activity. In contrast, higher affinity PD-1 agonists induce a marked decrease in surface PD-1, associ-
ated with increased IL-2 production in SEB activated cultures. S-4321 also selectively engages FcγRIIb, avoiding the induc-
tion of proinflammatory cytokines and undesirable depletion of PD-1 expressing T cells, such as Tregs, by antibody-
dependent cellular cytotoxicity (ADCC) through engagement of activating FcγR.

S-4321 promotes iTregs in the presence of TGFβ and IL-2 (p< 0.05) in vitro. Using the B6D2F1/J model of murine GvHD,
prophylactic treatment with S-4321 reduces engrafted T cell expansion and proinflammatory cytokine production (p<
0.05). Cynomolgus monkey data demonstrate dose-proportional exposure and�70% bioavailability of S-4321 with subcu-
taneous dosing.
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Conclusion: S-4321 is a novel DcB PD-1:FcγRIIb agonist that engages inhibitory receptors on both sides of the T cell-APC
synapse. It agonizes PD-1 without causing target or cell depletion and its high bioavailability allows for convenient adminis-
tration. In vivo, S-4321 decreases T cell activation that contributes to the pathogenesis of autoimmune diseases and avoids
the depletion of Tregs, important for restoring peripheral tolerance.

Disclosure: J. Manasson: Seismic Therapeutic, 3, 11; M. Panduro: Coherus Biosciences, 11, Seismic Therapeutic,
3, 11;M. Cianci: Seismic Therapeutic, 3, 11;M. Borah: Seismic Therapeutic, 3, 11; S. Grebinoski: Seismic Therapeu-
tic, 3, 11; J. Vitlip: Seismic Therapeutic, 3, 11; S. Lutz: Seismic Therapeutic, 3, 11; I. Sharma: Seismic Therapeutic,
3, 11; E. Wittenberg: Seismic Therapeutic, 3, 11; A. Colthart: Seismic Therapeutic, 3, 11; S. Perry: Seismic Therapeu-
tic, 3, 11; M. Ramello: Seismic Therapeutic, 3, 11; C. Parker Harp: Montai Health, 3, Seismic Therapeutic, 3, 11;
J. Visweswaraiah: Seismic Therapeutic, 3, 11;R. Peckner: Seismic Therapeutic, 3, 11; A. Pellerin: Biogen, 12, Imme-
diate family member has stock., Seismic Therapeutic, 3, 11; H. Vital: Relay Therapeutics, 11, Seismic Therapeutic,
3, 11; J. Sundy: Gilead Sciences, 11, Imhotex, 2, Neutrolis, Inc., 4, 11, Rome Therapeutics, 2, 11, Sanofi S.A., 4, Seis-
mic Therapeutic, 3, 11, Tome Biosciences, 2, Upstream Bio, 2, 11; N. Higginson-Scott: Seismic Therapeutic, 3, 11;
K. Otipoby: Eurofins Scientific, 12, Member of the Scientific Advisory Board, LogicBio Therapeutics, 2, Lucy Therapeu-
tics, 2, Seismic Therapeutic, 3, 11; D. Cipolletta: Seismic Therapeutic, 3, 11.

Abstract Number: 1865

Reduction in CD4+T Cell Expression of CD28 and CD2 by Antibody-
induced Internalization of CD6: A Potential Step Towards Immune
Tolerance

Mikel Gurrea-Rubio1, Qi Wu2, Camila Amarista2, Eliza Pei-Suen Tsou2, Phillip Campbell2, Yuzo Ikari2, Laura Cooney2 and
David Fox3, 1University of Michigan - Ann Arbor, Ann Arbor, MI, 2University of Michigan, Ann Arbor, MI, 3University of
Michigan, Dexter, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CD6, expressed on T cells and 50% of NK cells, is emerging as a novel treatment target for both
cancer and autoimmune diseases. We first showed that CD6 deficiency leads to significantly attenuated disease severity
in murine models of multiple sclerosis, uveitis, and rheumatoid arthritis, in all of which autoreactive CD4+T cells are the pri-
mary drivers of pathogenesis, suggesting CD6 on CD4+T cells as a potential therapeutic target for these autoimmune dis-
eases. Indeed, in CD6-humanized mice treated with UMCD6, an anti-human CD6 monoclonal antibody, striking
reductions in clinical signs of disease, pathogenic Th1/Th17 responses, and inflammatory cell infiltration into the target
organs were observed. UMCD6 works in a different way as a cancer immunotherapy agent, altering the gene expression
pattern of cytotoxic CD8+T and NK cells to augment their cytolytic capabilities. Importantly, UMCD6 does not deplete
T-cells but instead, leads to the rapid internalization of CD6. In assessing whether other lymphocyte surface structures co-
internalize with CD6, we recently found that CD28 expression on the cell surface is robustly reduced in a sustained manner,
especially on CD4+T cells.
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Figure 1. Internalization of CD6 is accompanied by reductions in cell surface expression of CD28 and other cell surface proteins. A – PBMCs from
healthy donors were cultured for the indicated time in RMPI supplemented with 10% FBS with either mouse IgG or UMCD6
10 micrograms/ml. CD3-gated cells were analyzed by flow cytometry for expression of CD4 and CD28. Results are shown on a log scale. By
4 hours, and persisting through 72 hours, CD28 expression is reduced by about 50% (MFI - mean fluorescence intensity) on CD4+CD3+ and
CD4-CD3+ cells cultured with UMCD6 (anti-CD6 mAb) compared to baseline or control mouse IgG cultures. B – Cells cultured as above for
72 hours were analyzed by flow cytometry for expression of various cell surface molecules. T cells were gated as CD3+CD56-, NK cells as
CD3-CD56+, NK-T cells as CD3+CD56+. MFI of cultures with mouse IgG was not different from baseline. More complete internalization of CD6
was noted on T cells and NK-T cells cultured with UMCD6 compared to NK cells, although baseline CD6 expression was lowest on the NK cells.
Significant reductions in surface expression of CD28, CD2, CD3 and CTLA-4 were noted on T cells but not NK cells (with intermediate effects on
NK-T cells). The p values are *<0.05,**<0.01,***<0.001,****<0.0001, by paired t-test. C – Cells cultured as above for 72 hours were analyzed by
flow cytometry to compare the UMCD6-induced reduction of CD28 cell surface expression on CD4+ versus CD4- T cells and NK-T cells. CD4+
cells had higher baseline CD28 MFI and more substantial and significant reduction in CD28.
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Methods: Human PBMCs were isolated from healthy volunteers and cultured in RPMI media + 10% FBS with or without
UMCD6 (10μg/ml). CD2, CD3, CD4, CD6, CD28, CD40L, and CTLA-4 expression was measured by Flow Cytometry using
antibodies from BioLegend: CD2 (TS1/8), CD3 (UCHT1), CD4 (OKT4), CD6 (BL-CD6), CD28 (CD28.2), CD40L (24-31), and
CTLA-4 (BNI3).

Results: UMCD6 rapidly depleted CD6 from the cell surface of T cells and NK cells. Cell surface expression of CD28 and
CD2 was concurrently reduced (Figure 1A, B, C). CTLA-4 and CD3, but not CD4 were also reduced (1B). These changes
persisted for at least 72 hours. The decrements in the various structures were most striking on T cells, somewhat less on
NK-T cells, and not seen with NK cells (other than >90% reduction in expression of CD6). At baseline, very few CD4+ cells
are CD28-negative, but many of CD4-negative (mostly CD8+) cells are CD28-negative (42%). This proportion increases to
58% by 24 hours following exposure to UMCD6. The change in CD28 expression on CD4+ cells is best appreciated as a
decline in mean fluorescence intensity in the UMCD6 group compared to the IgG control. The reduction in CD28 MFI was
more significant among CD4+ cells compared to CD4-negative cells (1C).

Conclusion: Considering the function of CD28 as a receptor for the second signal that leads to activation of CD4+T cells,
with CD2 as a potential alternate second signal, alteration of CD28 and CD2 expression by UMCD6 is an attractive explana-
tion for the effect of UMCD6 on autoimmune diseases and is potentially a significant step towards immune tolerance. Since
many cytotoxic CD8+T cells are CD28-negative at baseline, further loss of surface CD28 on the CD8+ subset caused by
CD6 internalization is not expected to compromise function of these cells. These results provide an explanation for the ability
of UMCD6 to selectively inhibit CD4 cell function while concurrently stimulating cytotoxic lymphocytes to kill cancer cells,
thereby offering the prospect of a new cancer immunotherapy that suppresses rather than triggers autoimmunity.

Disclosure: M. Gurrea-Rubio: None; Q. Wu: None; C. Amarista: None; E. Tsou: None; P. Campbell: None; Y. Ikari:
None; L. Cooney: None; D. Fox: Abcon, 8, 10, 11.

Abstract Number: 1866

Identification of Sjögren’s Disease-Associated CD4+ T Cell Receptor (TCR)
Motifs and Repertoire Landscape Through TCR Deep Sequencing

Ananth Aditya Jupudi1, Michelle L. Joachims2, Christina Lawrence2, Charmaine Lopez-Davis2, Bhuwan Khatri2, Astrid
Rasmussen2, Kiely Grundahl2, Robert Hal Scofield2, Judith James2, Joel Guthridge2, Christopher Lessard2, Linda
F. Thompson2 and A. Darise Farris2, 1University of Oklahoma Health Sciences Center, Oklahoma City, OK, 2Oklahoma
Medical Research Foundation, Oklahoma City, OK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a chronic rheumatic autoimmune disorder characterized by focal lympho-
cytic infiltration of the lacrimal and salivary glands (SG). CD4+ T cells dominate the foci and play a pivotal role in pathogenesis,
as suggested by association of SjD with the HLA DR3/DQ2 haplotype. Here, our objectives are to conduct deep profiling of
the peripheral blood (PB) TCR repertoire of SjD cases and HCs, identify disease-associated TCR motifs, and determine
whether TCRs expressed on clonally expanded SG-derived CD4+ T cells are enriched in the peripheral blood (PB) of SjD
cases compared to HCs.
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Methods: PB samples were collected from 19 SjD cases (16 DR3+DQ2+, 2 DR3−/DQ2−, 1 DR3+DQ2−) meeting the 2016
ACR/EULAR SjD classification criteria and 19 DR3+DQ2+ HCs matched for age, sex, and race. CD3+CD4+CD45RA− T-cells
were bulk-sorted followed by RNA extraction, cDNA synthesis, and generation of TCRβ libraries for deep sequencing1. CDR3β
sequences, VDJ gene usage, and clonotype information was retrieved from sequencing data. Paired α/β SG TCR sequences
were also extracted from the SjD patients (n=10 by TCR RT-PCR2, n=9 by single-cell RNAseq) and included for CDR3βmotif
analysis. Disease-associated TCR clusters with putative shared antigen specificity were identified using the ‘GLIPH2’ algo-
rithm3. Generation probability(pGen) scores of CDR3β amino acid sequences were calculated using OLGA software.

Results: We analyzed 1743 paired SG-CDR3 α/β sequences from cases and 2,953,511 PB-CDR3β sequences from cases
and HC. For all cases with ≥50 sampled SG-T cells (n = 10), identical TCR-CDR3β expressed on clonally expanded SG-T cells
were detected in the PB of the same patient. GLIPH2 TCR clusters including SG-clonal expansions (n = 31), Vβ gene-
enrichment and conserved CDR3 length (n = 14), were exclusively shared between the SG and PB TCR repertoires of cases
and not HC. Thirteen TCR clusters shared between the two tissues were more abundant in the blood of cases vs. HC (p <
0.05, Mann Whitney U test). Such ‘shared’ clusters were detected in all 10 cases above, and the number of such clusters
was inversely associated with whole unstimulated salivary flow (Spearman r = -0.7317, p = 0.02). SjD cases exhibited restricted
PB-TCRβ usage, reduced TCR diversity, and higher abundance of clonotypes compared to HC (p < 0.05, Mann Whitney U
test). PB-CDR3β sequences detected in cases were more ‘private’ with increasing average frequency when compared to the
‘shared’ public nature of the HC repertoire (p < 2 x 10−16, pGen vs. average frequency generalized linear regression model).

Conclusion: This is the first study showing that SjD-associated TCRs enriched in clonally-expanded CD4+ T-cells of SG tis-
sue are also abundant in the blood of the same patient. The presence of T cell clones with similar antigen specificity shared
across SG and blood of multiple patients suggests that a common set of antigens may trigger pathogenic CD4+ T cells
in SjD.

1. Mamedov, et al. Front Immunol. 2013, PMID: 24391640
2. Joachims, et al. J. Clin. Med. 2020, PMID: 32650575
3. Huang,et al. Nat Biotechnol. 2020, PMID: 32341563

Disclosure: A. Jupudi: None; M. Joachims: None; C. Lawrence: None; C. Lopez-Davis: None; B. Khatri: None;
A. Rasmussen: None; K. Grundahl: None; R. Scofield: Johnson and Johnson Innovative Medicine, 1, Merck, 1;
J. James: GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10; J. Guthridge: AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5; C. Lessard: Johnson and Johnson Innovative Medicine, 2, 5, Johnson and Johnson Sjögren’s Dis-
ease Advisory Board, 1; L. Thompson: None; A. Farris: Johnson and Johnson Innovative Medicine, 5.

Abstract Number: 1867

RNA Polymerase III Specific CD8+ T Cells at the Interface Between
Scleroderma and Cancer

Eleni Tiniakou1, Mekha Thomas2, Ami Shah3, Fredrick Wigley4, Livia Casciola-Rosen2, Kellie Smith2, Antony Rosen2 and
Erika Darrah2, 1Johns Hopkins University, Lutherville Timonium,MD, 2Johns Hopkins University, Baltimore, MD, 3Division
of Rheumatology, Johns Hopkins University, Ellicott City, MD, 4Johns Hopkins University, Division of Rheumatology,
Baltimore, MD, Baltimore, MD
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Background/Purpose: Increasing evidence suggests an immunologic link between cancer and autoimmunity. Systemic
sclerosis (SSc), offers a unique opportunity to study the evolution of naturally occurring anti-cancer immune responses to
autoimmunity since patients with autoantibodies to RNA polymerase III (RPC1) have an increased risk of cancer coincident
with SSc onset. Genetic alterations (somatic mutations or loss of heterozygosity, LOH) within the RNA polymerase III
(POLR3A) locus were identified in cancers from anti-RPC1+ SSc patients and distinct populations of CD4+ T cells that rec-
ognized normal and mutated versions of RPC1 were detected in these patients. The observed LOH suggests that tumor
immunoediting driven by RPC1-specific CD8+ T cells, critical in eliminating cancer cells, could have occurred in these
patients. This possibility combined with increasing evidence implicating CD8+ T cells in SSc pathogenesis leads to an impor-
tant outstanding question: do RPC1-specific cytotoxic T cells exist in patients with SSc and cancer?

Methods: Patients with a diagnosis of SSc, history of concomitant cancer (interval -0.3-1.5 years), and anti-RPC1 antibod-
ies were recruited from the Johns Hopkins Scleroderma Center. Peripheral blood mononuclear cells and excess cancer tis-
sue from clinically obtained biopsies/surgeries were studied. Research skin biopsies were performed in consenting
participants. We performed T-cell receptor (TCR) sequencing on CD8+ T cells in 5 patients, which were expanded in
response to RPC1 peptides and searched for the RPC1-specific CDR3 sequences (i.e., clonotypes) in their corresponding
cancer tissues (n=5) and skin tissue (n=1) if available.

Results: We identified a sum of 13 to 139 separate TCRs of CD8+ T cells per patient that expanded after stimulation with
25 distinct RPC1 peptides, even when SSc was not active at the time of blood sampling. Each patient had 1-13 clonotypes
per peptide (median 1) against 9-21 RPC1 epitopes per patient (median 16) at cumulative frequency 0.83-5.75%
RPC1-reactive TCRs per patient (median 2.15%) (Figure 1a, b). We subsequently identified RPC1-reactive CD8+ T cell clo-
notypes in the cancer tissue of 4 out of the 5 patients, with the difference between cancer diagnosis and blood sampling in
the patients with cancer-infiltrating cells ranging between 0-6 years. The remaining patient (RPC1-5) without detectable
RPC1-reactive clonotypes in their cancer tissue had a lag time of 16 years between cancer diagnosis and blood sampling.
In the patient with available skin tissue (RPC1-2), a highly abundant RPC1-reactive CD8+ T cell clonotype was also identi-
fied, which comprised 16% of all the T cells present in the skin biopsy (Figure 1c).

Conclusion: This study is the first report of RPC1-reactive CD8+ T cells in SSc and the first to demonstrate that these
antigen-specific cells can be found in the cancer and skin tissue of patients with anti-RPC1+ SSc. Taken together, this sup-
ports the hypothesis that the anti-RPC1 immune response developed during active cancer immunosurveillance diversifies to
recognize wild-type RPC1 epitopes, contributing to SSc pathogenesis.

Disclosure: E. Tiniakou: None; M. Thomas: None; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5;
F. Wigley: None; L. Casciola-Rosen: Celgene, 9, Werfen, 9; K. Smith: None; A. Rosen: Celgene, 9, werfen, 9;
E. Darrah: AstraZeneca, 3, 11, Bristol-Myers Squibb(BMS), 10.

Abstract Number: 1868

Opioid Prescription Rates in Patients with Radiographic Axial
Spondyloarthritis in the US Between 2008-2021: A Joinpoint Regression
Analysis

Berk Degirmenci1, Christine Peloquin2, Sara Lodi1, Pedro M Machado3, S. Reza Jafarzadeh2, Tuhina Neogi2, Lianne S
Gensler4, Maureen Dubreuil5 and Jean Liew2, 1Boston University, Boston, MA, 2Boston University Chobanian & Avedisian
School of Medicine, Boston, MA, 3Department of Neuromuscular Diseases and Centre for Rheumatology, University
College London, London, United Kingdom, 4Department of Medicine/Rheumatology, University of California, San
Francisco, San Francisco, CA, 5Section of Rheumatology, Boston University School of Medicine, Boston, MA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Current axial spondyloarthritis (axSpA) guidelines do not provide recommendations for opioids in
pain management. Opioid use is common in axSpA, despite widespread uptake of effective biologic therapies. Using a US
claims database, we examined temporal trends in prescriptions for opioids in conjunction with NSAIDs and TNFi between
2008-2021.

Methods: We identified a cohort of adults with radiographic axSpA (r-axSpA) in the Merative MarketScan database, aged
18-65 with continuous enrollment for ≥2 years, from 2006-2021. r-axSpAwas defined by ≥2 ICD-9 or ICD-10 codes ≥7 days
apart. We excluded patients with codes for rheumatoid arthritis or malignancy preceding r-axSpA diagnosis.

Patients were followed until codes for hospice/palliative care services, death, or the end of the study (12/2021). We
extracted demographics and clinical characteristics including baseline treatments and comorbidities at baseline.

Prescription data was extracted for opioids (excluding methadone), NSAIDs, and TNFi. We calculated annual prescription
rates for opioids and comparator drugs (NSAIDs and TNFi), as the number of prescriptions in a calendar year divided by
person-time contributed by enrolled subjects meeting inclusion criteria for the year.

We analyzed trends in annual prescription rates using joinpoint regression analysis, following the method recommended by
the National Cancer Institute. The number and locations of joinpoints in the data are identified by model fit and annual per-
cent changes (APC) calculated for each segment.
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Results:We identified 18,858 individuals with incident r-axSpA (median age 47 years, 51% male). 2,509 (13.3%) had a his-
tory of coronary artery disease, and 1,624 (8.6%) had chronic kidney disease. Baseline csDMARD use was present in 13.6%
and glucocorticoid use in 40.3% (Table 1).

Opioid prescription rates decreased by 1.5% annually (APC -1.5; 95% CI -3.0 – 1.7) in 2008-2016 and decreased by 8.6%
annually (APC -8.6; 95% CI -14.5 – -5.7) in 2016-2021. NSAID rates decreased by 1.1% annually (APC -1.1; 95% CI -1.9 –

-0.2) whereas TNFi rates increased by 1.8% annually (APC 1.8; 95% CI 1.2 - 2.4) in 2008-2021 (Figure 1).

Conclusion: In this US-based claims database, opioid prescription rates decreased with the rising uptake of TNFi along with
decreased rates for NSAIDs. Findings may reflect secular changes in opioid prescribing for chronic non-cancer pain in the
US, as well as improving axSpA management.

Disclosure: B. Degirmenci: None; C. Peloquin: None; S. Lodi: None; P. Machado: AbbVie, 2, 6, 12, Personal fees,
Bristol Myers Squibb (BMS), 2, 6, 12, Personal fees, Celgene, 2, 6, 12, Personal fees, Eli Lilly, 2, 6, 12, Personal fees,
Galapagos, 2, 6, 12, Personal fees, Janssen, 2, 6, 12, Personal fees, MSD, 2, 6, 12, Personal fees, Novartis, 2, 6,
12, Personal fees, Orphazyme, 2, 6, 12, Personal fees, Pfizer, 2, 6, 12, Personal fees, Roche, 2, 6, 12, Personal fees,
UCB, 2, 6, 12, Personal fees; S. Jafarzadeh: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Sobi, 2; L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis,
2, 5, Pfizer, 2, 5, UCB, 2, 5; M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2; J. Liew: None.
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Abstract Number: 1869

Analysis of Short-Term Side Effects Following COVID-19 Vaccination in
Pregnancies Complicated by Autoimmune Inflammatory Rheumatic
Diseases

Shunya Kaneshita1, Christina Chambers2, Diana Johnson1, Arthur Kavanaugh1, Richard Garfein1 and Gretchen
Bandoli1, 1University of California San Diego, La Jolla, CA, 2University of California, San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pregnant women are particularly at risk of severe Coronavirus disease 2019 (COVID-19) infection,
which is why the Centers for Disease Control and Prevention (CDC) recommends vaccination for pregnant women to pre-
vent severe disease. Despite this recommendation, the frequency of adverse reactions to COVID-19 vaccination in pregnant
patients with autoimmune inflammatory rheumatic diseases (AIIRD) remains unknown. We investigated the frequency of
short-term (≤ 7 days) adverse reactions following COVID-19 vaccination in pregnant women with AIIRD.

Methods: A descriptive analysis of the incidence of side effects following COVID-19 vaccination in pregnant women with
AIIRD was conducted using data from the MotherToBaby Study (MTB) registry, a prospective cohort study designed to
assess the safety of drug and vaccine exposure during pregnancy. This study enrolled pregnant women living in the
United States or Canada between January 2021 and September 2022.

Symptoms reported by women who received dose 1 of COVID-19 vaccine within 7 days

3807

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results:Of 1413 participants who received dose 1 of the COVID-19 vaccine during pregnancy, 79 had AIIRD. There was no
significant difference in the total number of adverse reactions between pregnant women with and without AIIRD (β = –0.01,
95% CI: –0.17, 0.17). Pregnant women with higher HAQ-DI in AIIRD had a significantly higher total number of systemic reac-
tions (β = 0.56, 95% CI: 0.04, 1.10) than those with lower HAQ-DI, although the total number of adverse reactions was not

Symptoms reported by women with AIIRD who received dose 1 of COVID-19 vaccine within 7 days stratified by HAQ-DI

Symptoms reported by women with AIIRD who received dose 1 of COVID-19 vaccine within 7 days stratified by treatment
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significantly different (β = 0.27, 95% CI: –0.08, 0.62). Users of DMARDs alone tended to experience fewer adverse reactions
compared to those using both OCS and DMARDs or neither. (All reactions: mean (SD) of users of OCS and DMARDs = 2.75
(2.53), mean (SD) of users of DMARDs alone = 1.60 (1.33), mean (SD) of none users = 2.42 (2.50)).

Conclusion: We found no significant difference in the frequency of COVID-19 vaccine-related side effects between preg-
nant women with and without AIIRD. Patients with AIIRD who have higher levels of functional impairment may have a slightly
higher frequency of short-term adverse effects. The results of this assessment may help provide information for pregnant
women with AIIRD regarding COVID-19 vaccination.

Disclosure: S. Kaneshita: None; C. Chambers: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Gerber Foun-
dation, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo
Pharma, 5, Novartis, 5, Pfizer, 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company
Limited, 5, UCB Pharma, USA, 5;D. Johnson: Amgen, 5, AstraZeneca, 5, Genzyme Sanofi-Aventis, 5, Gerber Founda-
tion, 5, Gilead, 5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo Pharma,
5, Novartis, 5, Pfizer, Inc., 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company
Limited, 5, UCB Pharma, USA, 5; A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake Immunothera-
peutics, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB, 2, 5; R. Garfein: None; G. Bandoli: None.

Abstract Number: 1870

Costs and Healthcare Resource Utilization Associated with Inpatient and
Day Hospitalizations of Patients with Lupus and Psychiatric
Manifestations in France

Nicoleta Petrica1, Nathan Cohen1, Maria Pini1, Minjee Park2, Mathieu Rosé3 and Jean-Francois Ricci2, 1Alira Health,
Paris, France, 2Alira Health, Basel, Switzerland, 3Alira Health, Barcelone, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus, a rare chronic autoimmune disorder, severely impacts patients’ quality of life, productivity,
and survival, placing a heavy burden on the healthcare system. Up to 40% of patients experience depression, and 80% face
cognitive dysfunction [1]. These neuropsychiatric symptoms may appear before lupus is diagnosed and independent of dis-
ease activity. Depression worsens medication adherence and outcomes [2]. While few international studies address neuro-
psychiatric lupus’s burden, data on MDD prevalence and associated healthcare costs in France are scarce.

This study evaluates the inpatient and day hospital prevalence, healthcare resource use and costs associated with neuro-
psychiatric manifestations of lupus between 2018 and 2022 in France.

Methods: Retrospective analyses were conducted using the French national hospital claims database (PMSI, Medical sur-
gical and obstetrics (MSO)[3]). Patients hospitalized for Systemic Lupus Erythematosus (SLE; ICD10 M32.X) and/or Lupus
Erythematosus (LE; ICD10 L93.X) and MDD (fatigue, major depressive disorder, or other mood disorders) between January
2018 and December 2021 were included and followed-up until their death or end of study (December 2022). The occur-
rence of hospitalizations all-cause, for lupus, MDD, dialysis and renal disorders was described and hospital costs estimated.
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Results: Out of 27,243 lupus patients identified in hospitals between 2018 and 2021, 799 (3%) had a diagnosis of MDD.
Among these, 43% had SLE, 24% had LE, and 33% had both. Most were adults (97%), females (85%), with a mean age
of 54 (±18.9) at the time of their first lupus hospitalization. Symptoms included malaise and fatigue (68%), major depressive
disorders (30%), and other mood disorders (5%). For 61% of patients, the first MDD hospitalization occurred on average one
year before the first lupus hospitalization (1.2 ± 1.3 years). Comorbidities included cardiovascular diseases (33%) and kidney
disorders (21%). Sixty-eight percent lived in urban areas, while 13% resided in the most deprived areas. The annual hospi-
talization rates and costs per patient are detailed in Table 1. The mean annual cost per patient for all-cause hospitalizations
was €13,129, with 40% attributed to lupus hospitalizations. Patients averaged two lupus hospitalizations per year, and 50%
had at least one MDD-related hospitalization during the follow-up.

Conclusion: This nationwide study brings new evidence on the impact of lupus and the neuropsychiatric manifestations of
lupus on the French health care system. Overall, more than half of patients were hospitalized with a diagnosis of MDD during
the 4-year follow-up. Yet, these numbers may be underestimated considering that most MDD are treated outside the hos-
pital and/or in psychiatric centers in France (data not reported in PMSI MSO). Additional research is needed to further char-
acterize the impact of MDD management, healthcare resource use and associated costs in patients with lupus and
psychiatric manifestations in France, using the specific dataset for psychiatric care available within PMSI.

Disclosure: N. Petrica: None; N. Cohen: None; M. Pini: None; M. Park: None; M. Rosé: None; J. Ricci: Janssen,
2, Novartis, 2, Roche, 3, UCB, 2.

Abstract Number: 1871

A Seropositive RA Polygenic Risk Score Does Not Predict Progression to
RA in an ACPA Positive Population

Tada Vargas1, Lauren Vanderlinden2, Patrick Carry3, Kristen Demoruelle4, Marie Feser1, Katerina Kechris5, Jane
Buckner6, William Robinson7, Gary Firestein8, Michael Holers1, Kevin Deane9 and Jill Norris10, 1Division of Rheumatology,
University of Colorado School of Medicine, Aurora, CO, 2Colorado School of Public Health, Monument, CO, 3Department
of Orthopedics, University of Colorado School of Medicine, Aurora, CO, 4University of Colorado Anschutz Medical
Campus, Golden, CO, 5Department of Biostatistics and Informatics, Colorado School of Public Health, University of
Colorado Anschutz Medical Campus, Aurora, CO, 6Benaroya Research Institute, Seattle, WA, 7Division of Immunology
and Rheumatology, Stanford University, and VA Palo Alto Health Care System, Stanford, CA, 8University of California, San
Diego, San Diego, CA, 9University of Colorado Denver Anschutz Medical Campus, Aurora, CO, 10Colorado School of
Public Health, Denver, CO

Annual hospitalization rates by type of hospitalizations
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Serum autoantibodies, such as ACPA and RF, are commonly detectable prior to the development
of seropositive clinical RA; however, not all individuals with these autoantibodies progress to RA. Understanding the genetic
factors influencing progression to RA may enhance risk prediction. The HLA-DRB1 shared epitope (SE) is the strongest
genetic risk factor for RA. While RA polygenic risk scores (PRS) have been developed to distinguish RA cases from individ-
uals without RA, it is not known whether an RA PRS can distinguish between those who will and will not progress to RA in an
ACPA positive population. We applied a PRS that had been generated from non-HLA genetic risk variants identified in a
genome-wide association study of seropositive clinical RA (Ishigaki 2022) to a prospective cohort to determine if an RA
PRS was associated with progression from ACPA positivity to clinical RA.

Methods: Targeting Immune Responses for Prevention of Rheumatoid Arthritis (TIPRA) is a prospective cohort of 77 ACPA
positive individuals (based on serum CCP3 IgG) without inflammatory arthritis (IA) at enrollment, who were followed for a
mean of 1.8 years for progression to clinical RA defined as onset of a swollen joint consistent with IA. Individuals were gen-
otyped using the Illumina MEGA chip, and additional variants were imputed using TOPMed to apply the PRS. Multivariable
Cox proportional hazard models were used to test factors in ACPA positive individuals associated with progression to
RA. We included an interaction term to determine if the PRS is modified by SE. Receiver Operating Characteristic (ROC)
analyses were employed to explore the PRS’s discriminative ability through the comparison of the area under the curve
(AUC) between models with and without the PRS, using the DeLong statistic.

Results: Characteristics of those who progressed to clinical RA (n=22) and those who did not RA (n=55) are in Table 1.
Adjusting for age, higher RF IgM (p=0.004) and higher BMI (p=0.035) were associated with a greater hazard of progressing
to RA (Table 2). SE may modify the association between the PRS and RA (interaction p-value = 0.055), where a higher PRS
was associated with increased hazard of progression to RA in SE negative individuals, and a slightly decreased hazard of
progression to RA in SE positive individuals, although these were not statistically significant.

The PRS alone did not predict progression to RA (AUC: 0.5989). Moreover, the PRS did not significantly improve prediction
of RA progression when added to a baseline model of age, RF IgM, BMI and SE (Figure).

Conclusion: An RA PRS generated from a study of patients with seropositive clinical RA does not improve the prediction of
progressing to RA in an ACPA positive population over more traditional factors such as RF IgM level, BMI and SE. The obser-
vation that the PRS may be more strongly associated with progression from ACPA positivity to RA in SE negative individuals
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may suggest different genetic pathways and should be confirmed. This also suggests that the PRS, or its individual compo-
nents, could primarily affect other stages of RA natural history. We are currently investigating this RA PRS in two additional
ACPA positive prospective cohorts.

Disclosure: T. Vargas: None; L. Vanderlinden: None; P. Carry: None; K. Demoruelle: Boehringer-Ingelheim, 5, Gil-
ead, 5, Pfizer, 5; M. Feser: None; K. Kechris: None; J. Buckner: Aro Biotherapeutics, 2, BridgBio, 2, Bristol-Myers
Squibb(BMS), 2, Gentibio, 2, 4, 12, Stockholder and Consultant agreements and payments are made with BRI, not
Jane Buckner., Helmsley Foundation, 5, Moderna, 2, Omeros, 11; W. Robinson: Atreca Inc, 2, 4, 8, Jansen, 5, Sanofi,
5;G. Firestein: Eli Lilly, 5;M. Holers: None; K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 6, Gilead,
5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; J. Norris: None.
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Abstract Number: 1872

Nationwide Analysis of Prosthetic Joint Complications with and Without
Inflammatory Arthritis

Annika Sengupta1, Faria Sami2 and Shilpa Arora3, 1John H Stroger Hospital of Cook County, Chicago, IL, 2University of
Alabama, Chicago, IL, 3Cook County Hospital, Chicago, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Prosthetic joint complications (PJC) are a major concern after joint replacement surgeries especially
in patients with history of inflammatory arthritis. We aimed to compare PJC hospitalizations among patients with and without
inflammatory arthritis (IA).

Methods: We utilized the 2016-2020 National Inpatient Sample (NIS) Database to obtain all PJC hospitalizations. These
were divided into two groups of with and without IA (Rheumatoid Arthritis, Spondylarthritis, Psoriatic Arthritis or Inflammatory
Bowel Disease related arthritis). The two groups were compared for demographics, length of stay, total charges and
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outcomes using Chi square and Wilcoxon rank-sum tests. We also compared individual PJC in all adult hospitalizations with
and without IA.

Results: We identified a total of 869,519 PJC hospitalizations out of which 54,705 (6.3%) had a concomitant diagnosis of
IA. There were several epidemiological differences between the two groups of PJC hospitalizations those with and without
IA (Table 1). Those with IA were younger (median, IQR age 68, 61-75 vs 69, 61-78, P value < 0.001), had higher proportion
of females (75% vs 57%, P value < 0.001), had a marginally higher proportion of minorities (African-Americans, 9% vs 8%, P
value 0.015, Hispanics, 6% vs 5%, P value < 0.001 and Native Americans, 0.8% vs 0.5%, P value < 0.001) and were more
likely to have Medicare insurance (72% vs 68%, P value < 0.001) and less likely to be privately insured (20% vs 21%, P value
< 0.001) in comparison to those without IA. Sepsis was more common in the IA group (7% vs 6%, P value < 0.001) with lon-
ger length of stay (median, IQR 4, 2-7 vs 4, 2-6, P value < 0.001) and higher total hospital charges (Table 1). Overall unad-
justed mortality was lower in the IA group (0.7% vs 1%, P value 0.11) in comparison to the non-IA group. All individual
PJC (periprosthetic fracture, infection, osteolysis, broken internal joint prosthesis, dislocation, mechanical loosening, and
wear of articular surface) were higher in those with IA than those without concomitant IA (P value < 0.001) (Table 2).

Conclusion: Out of all PJC hospitalizations, 1 in 16 had a concomitant diagnosis of chronic inflammatory arthritis. Those
with IA were younger, more often female, and exhibit higher comorbidity burden, which translated to slightly longer hospital
stay and higher total charges. IA patients were more susceptible to sepsis as well as all individual prosthetic joint complica-
tions in comparison to those without IA.

Disclosure: A. Sengupta: None; F. Sami: None; S. Arora: None.

Abstract Number: 1873

Race/Ethnicity and Household Income at the County Level Interacts with
the Association of Urbanicity and Lupus Nephritis Mortality

Snehin Rajkumar1, Eric Yen2 and Ram Singh3, 1UCLA David Geffen School of Medicine, Irvine, CA, 2UCLA, Los Angeles,
CA, 3UCLA David Geffen School of Medicine, Los Angeles, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: The reasons underlying substantial variation in lupus nephritis (LN) deaths by race/ethnicity remain
largely unknown. There are no large population-based studies focused on the potential impacts of interactions between
urbanization and various exposures, such as race/ethnicity, uninsured rates, and household income, on LN mortality. We
hypothesize that the effect of urbanization on LN mortality varies according to the level of other confounding factors (effect
modifier).

Methods: From the CDC-WONDER and the US Census Bureau database, we obtained data on LN deaths (total 8,899) by
urbanization [large central metro, large fringe metro, medium metro, small metro, and nonmetro (micropolitan + noncore)],
race/ethnicity [Hispanic, non-Hispanic (NH) white (white), NH-black (black), NH-Asian/Pacific Islander (A/PI), and NH-
American Indian/Alaska native (AI/AN)], uninsured rates (≥15% vs. < 15%), income groups (< $50,000 and ≥$50,000) from
1999 through 2019. We performed multiple logistic regression analyses by urbanization, adjusting for race/ethnicity, unin-
sured rates, and household income with interactions in the model to identify any potential effect modifications.

Results:We found the effect of urbanization was not constant for each confounder and varied according to certain levels of
race/ethnicity and income groups. When stratified by race/ethnicity and income groups, whites in medium metro with a
household income < $50,000 experienced greater odds of LN death (OR 1.2, 95% CI: 1.1–1.4) compared to large central
metro areas. NH-blacks in large fringe metro (OR 0.87, 95% CI 0.77-1.00) and small metro areas (OR 0.60, 95% CI
0.41-0.88) with a household income ≥$50,000 experienced a protective effect, while mortality odds were nonsignificant
for blacks in counties with household incomes < $50,000. Among Hispanics, a protective effect was seen in large fringe
metro (OR 0.40, 95% CI 0.24-0.68) with a household income < $50,000 and in small metro (OR 0.30, 95% C 0.14-0.63)
with a household income ≥$50,000. In A/PI individuals, a protective effect was seen in large fringe metro areas with income
≥$50,000, while those in medium metro areas with income < $50,000 experienced higher odds of LN death compared to
those in large central metro areas. Lastly, counties with the median uninsured rate ≥15% had higher adjusted odds of death
from LN than counties with uninsured rate < 15%, however, there was no interaction between uninsured rate at the county
level with race/ethnicity and income.

Conclusion: Race/ethnicity and household income can modify the effect of urbanization on the risk of death from lupus
nephritis. Overall, a median annual household income ≥$50,000 and residence in a large fringe metro (‘suburbs’) was con-
sistently associated with lower odds of death from LN in racial/ethnic minority groups.

Disclosure: S. Rajkumar: None; E. Yen: None; R. Singh: None.

Abstract Number: 1874

Validation Analysis of the Expanded Risk Score for Rheumatoid Arthritis
in a Multicentre Italian Cohort

Fabio Cacciapaglia1, Gian Luca Erre2, Matteo Piga3, Elena Bartoloni Bocci4, Andreina Manfredi5, Ennio Giulio Favalli6,
Maria Sole Chimenti7, Serena Guiducci8, Eleonora Celletti9, Addolorata Corrado10, Alessandro Giollo11, SIMONE PARISI12,
Ivan Giovannini13, Elisa Gremese14, Francesca Romana Spinelli15, Garifallia Sakellariou16, Ombretta Viapiana17 and
Fabiola Atzeni18, and Cardiovascular Obesity and Rheumatic DISeases Study Group of the Italian Society of
Rheumatology, 1Rheumatology Unit DiMePRe-J, University and AOU Policlinico of Bari, Italy, Bari, Italy, 2Rheumatology
Unit - University of Sassari, Sassari, Italy, 3Rheumatology Unit - Department of Medical Sciences and Public Health,
University of Cagliari, Monserrato, Italy, 4Rheumatology Unit. Department of Medicine, Perugia, Perugia, Italy,
5University of Modena and Reggio Emilia, Modena, 6ASST Gaetano Pini-CTO, Milan, Lombardia, Italy, 7Rheumatology,
Allergology and Clinical Immunology, University of Rome Tor Vergata, Roma, Italy, 8University of Florence, Pistoia, Italy,
9Medical Clinic, SS. Annunziata Hospital of Chieti, Department of Medicine and Science of Aging, G. D’Annunzio
University of Chieti-Pescara, Chieti, Italy, 10Rheumatology Unit, University of Foggia, Foggia, Italy, 11Azienda Ospedale
Università Padova, Padova, Padua, Italy, 12Rheumatology Unit, Azienda Ospedaliero Universitaria Città della Salute e
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della Scienza di Torino, TURIN, Italy, 13Azienda Sanitaria Universitaria Friuli Centrale, Udine, Udine, Italy, 14Catholic
University of the Sacred Heart, Rome, Rome, Italy, 15Sapienza University of Rome, Rome - Italy, Roma, Rome, Italy,
16Department of Internal Medicine and Medical Therapy, University of Pavia, and Istituti Clinici Scientifici Maugeri IRCCS
Pavia, Pavia, Italy, 17Rheumatology Unit, University of Verona, Verona, Italy, 18University of Messina, Italy, Messina, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aimed to compare the performance of three validated algorithms for 10-year global car-
diovascular risk stratification (GCVR): the European Systemic Coronary Risk (SCORE-2) updated in 2021 [1], the Italian "Pro-
getto Cuore" algorithm (PCA) [2], and the Expanded Risk Score in Rheumatoid Arthritis (ERS-RA) [3] in an Italian RA
population.

Methods: RA patients from a multicentre cohort, aged 40-69 years with no previous history of CV disease, were recruited in
2019 and longitudinally followed until 2023 for fatal and non-fatal CV events. Each GCVR was individually calculated at base-
line using the electronic formats of the above three algorithms, multiplied by 1.5 when appropriate [4]. All patients were
treated according to the “treat to target” strategy [5]. Statistical analysis was performed using STATA v.18 software with
proper tests. The expected CV events were adjusted proportionally since the follow-up was less than 10 years. The perfor-
mance of the algorithms was evaluated by “calibration”, expressed as standardized incidence ratios (SIR) between
observed and expected events, and “discrimination”, defined as the ability of the risk function to separate high-risk from
low-risk patients and expressed as the area under the receiver operator curve (AUROC), assuming that the expected rates
were fixed and observed events followed a Poisson distribution.

Results: The recruited RA population (n.971; women 79.5%; mean age 57.9±7.4 years; mean disease duration 142
±110 months) had a low risk of CV events globally, according to SCORE-2, PCA, and ERS-RA equations estimating a mean
10-year GCVR of 4.3%, 5% and 7.2%, respectively (see Figure). The PCA, SCORE-2, and ERS-RA predicted High CV risk in
1.7%, 2.6%, and 4.0% of patients, respectively. Examining the correlation, we observed that ERS-RA had a Pearson r of
0.79 (95%CI 0.73-0.78; p< 0.0001) compared to PCA and of 0.70 (95%CI 0.67-0.73; p< 0.0001) compared to
SCORE-2. The incidence rate of fatal and non-fatal CV events was 0.25/100 patient-years. Overall, the SIR for the
SCORE-2 was 0.60 (95%CI 0.32-1.11), for the PGC was 0.52 (95%CI 0.28-0.96), and for the ERS-RA was 0.36 (95%CI
0.19-0.66), indicating an overestimation of the observed CVD risk, with no statistically significant differences among the
three algorithms. The discriminatory power, calculated using AUROC, was 0.611 for the PCA, 0.579 for the SCORE-2,
and 0.596 for the ERS-RA.
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Conclusion: The present study evaluated the prediction of GCVR in an Italian RA population for the first time by comparing
three different estimating risk equations. The ERS-RA algorithm did not predict CVD risk more accurately in Italian RA
patients than the CVD risk calculators developed for the general population multiplied by 1.5 as recommended by
EULAR [4].

References.

1. SCORE-2 Working Group and ESC CV risk collaboration. Eur Heart J 2021;42:2439-5
2. Palmieri L, et al. Ann Ist Super Sanita. 2004;40:393-399
3. Solomon DH, et al. Arthritis Rheumatol. 2015;67:1995-2003.
4. Agca R, et al. Ann Rheum Dis. 2017;76:17-28.
5. Parisi S, et al. Reumatismo. 2019 Sep 23;71(S1):22-49.
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speaker fees from, Eli Lilly, 12, Consultancy/speaker fees from, Galapagos, 12, Consultancy/speaker fees from, Jans-
sen, 12, Consultancy/speaker fees from, MSD, 12, Consultancy/speaker fees from, Novartis, 12, Consultancy/speaker
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Abstract Number: 1875

Assessing the PULSAR (Program to Understand the Longterm Outcomes
in Spondyloarthritis) Registry for Environmental Determinants of Heath
Research

Liya Stolyar1, Diane Mar2, Yuhan Liu3, Esther Velasquez4, orr Sharpe5, Michael Weisman6, Liron Caplan7 and suzanne
Tamang8, 1Palo Alto VAMedical Center/Stanford, Stanford, CA, 2Palo Alto VAMedical Center/Stanford University Medical
Center, Palo Alto, CA, 3Stanford Medicine Quantitative Sciences Unit, Palo Alto, CA, 4Stanford Center for Population
Health Sciences, Palo Alto, CA, 5Department of Immunology and Rheumatology, Stanford University, Stanford, CA,
6Stanford University, Los Angeles, CA, 7Univ of Colorado School of Medicine/Rocky Mtn Regional Veterans Affairs
Medical Center, Aurora, CO, 8Stanford University, Atherton, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Acute exposure to air pollution has been associated with flares of psoriasis and chronic inflamma-
tory arthritides in prior studies. However, the impact of air pollution, specifically particulate matter 2.5 (PM2.5) exposure,
on rheumatic disease remains an important area of inquiry, and patient registries with linked clinical and biobank data are
a valuable resource to study disease activity. The PULSAR (Program to Understand the Longterm Outcomes in Spondylo-
arthritis) registry is a multi-site longitudinal registry of Veterans Health Administration patients with spondyloarthritis. Using
the PULSAR registry, we provide a framework to assess the readiness of multi-site patient data sources as a resource to
study the impact of PM2.5 exposure on disease activity in spondyloarthritis (namely BASDAI and BASFI measures).
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Methods:We performed a multi-site descriptive study using a longitudinal cohort of spondyloarthritis patients. We excluded
PULSAR sites with fewer than 100 subjects and those that did not have disease activity measures recorded. We used the
zip code of the VA facility of care to determine the ambient PM2.5 level. The purpose of this methodology was to determine
whether there were observed fluctuations in PM2.5 level in the region that could inform future analyses. The VA sites at Den-
ver (VA site located in Aurora CO) and Salt Lake City demonstrated fluctuations in mean monthly PM2.5 level (Figure 1). We
then assessed the cadence of BASDAI and BASFI measurements longitudinally and found that Denver had regular mean
monthly (of all subjects seen at the facility during that month) disease activity measurements over 2019-2023
(Figures 2-3). We also performed additional exploratory analyses to better characterize the cadence of disease activity mea-
sures at the VA sites.
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Results: Four PULSAR sites qualified for inclusion in our study (Dallas, Denver, Salt Lake City, and Washington DC). We
obtained EPA Air Quality data for monthly mean PM2.5 exposures from 2019-2023 at these sites (Figure 1). We found that
Denver had evidence of fluctuations in ambient PM2.5 at the facility level from 2019-2023 (Figure 1), as a well as a regular
cadence of mean monthly BASDAI and BASFI measurements among its participants (Figures 2-3). We also found that Den-
ver continued regular annual enrollment of new participants into the registry (39 in 2019, 14 in 2020, 41 in 2021, 19 in 2022,
37 in 2023). In addition, Denver had a total of 372 and 335 patients with two BASFI and BASDI observations within six
months of one another, respectively, since the inception of the registry in 2007. This suggests that Denver may be amenable
to future case-only studies investigating the relationship between acute air pollution exposure and rheumatic disease flares.

Conclusion: Our exploratory framework, based on sample size, PM2.5 patterns and cadence of individual-level disease
activity data, can be used to assess large multi-site data sources as a tool for further study of the impact of acute PM2.5
exposure on disease activity in spondyloarthritis. It can be applied to inform the design of longitudinal case-only and case-
control study designs to examine the relationship of acute PM2.5 exposure and disease activity in spondyloarthritis.

Disclosure: L. Stolyar: None;D. Mar: None; Y. Liu: None; E. Velasquez: None; o. Sharpe: None;M.Weisman: None;
L. Caplan: None; s. Tamang: None.
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Automated Case Identification of Patients with End-Stage Renal Disease
and Systemic Lupus Erythematosus Using Machine Learning

Mario Felix1 and Lais Osmani2, 1Yale, Hamden, CT, 2Yale, New Haven, CT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

3819

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease, with 4-28% of
patients developing End-Stage Renal Disease (ESRD). Accurate identification of these patients is essential for research
and resource allocation. Typically, case identification either involves using administrative claims or diagnostic code data or
manual parsing through large datasets, which can be inaccurate and time-consuming. This study aims to develop a machine
learning model to efficiently and accurately identify patients with SLE and ESRD from large datasets, and to evaluate the
impact of incorporating social determinants of health (SDOH) data on model performance.

Methods:We utilized the NIH “All of Us” dataset, which includes diverse demographic and SDOH data, to create a cohort of
patients with SLE. Clinical and SDOH features were used to build and evaluate machine learning models (Random Forest
and XGBoost). The dataset was split into training (80%) and test (20%) sets. Model performance was assessed using accu-
racy, precision, recall, F1-score, and AUC. SHAP values were used to interpret model predictions.

Classification report demonstrating performance metrics for XgBoost and Random Forest Models with and without incorporation of social deter-
minants of health (SDOH) variables

ROC Curves comparing XGBoost and Random Forest models with and without SDOH virables
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Results: The study cohort included 1101 patients, with 65 having ESRD. XGBoost models outperformed Random Forest
models, achieving AUCs of 0.93 (with SDOH) and 0.94 (without SDOH), compared to 0.92 (with SDOH) and 0.89 (without
SDOH) for Random Forest. Incorporating SDOH data improved the precision and F1-scores of the XGBoost models. Fea-
ture Importance Rankings from XGBoost Model (w/ SDOH) indicated that SDOH variables, particularly those related to
healthcare utilization and costs, were among the top 20 features influencing model predictions.

Conclusion: XGBoost models demonstrated superior performance in identifying patients with SLE and ESRD. The inclusion
of SDOH data enhanced model precision and real-world interpretability. This study supports the feasibility of using machine
learning for automated case identification in large datasets, although addressing class imbalance and model generalizability
remains crucial for future work.

Disclosure: M. Felix: None; L. Osmani: None.

Abstract Number: 1877

Trends in Rheumatoid Arthritis Incidence, Prevalence, DALY and Death
Rates (1991-2021) in the United States: A Comprehensive Analysis of
State-Level Disparities

Aviraag Vijaya Prakash1, Vishwas Hosur Ravishankar2, Aishwarya Sudheer1 and Paramarajan Piranavan3,
1Saint Vincent Hospital, Department of Internal Medicine, Worcester, MA, 2St Vincents Hospital, Worcester, MA,
3University of Kentucky, Division of Rheumatology, Lexington, KY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Feature Variable Importance Rankings of the XGBoost Models with and without SDOH variables
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Background/Purpose: Rheumatoid Arthritis (RA) exhibits varied epidemiological patterns across states in the
United States, influencing disability-adjusted life years (DALYs), incidence rates, prevalence, and mortality. This study aims
to analyze the incidence, prevalence, death, and DALY trends in RA from 1991 to 2021 at a state level in the United States.

Methods: The Global Burden of Disease database was used to extract age-standardized incidence, prevalence, death, and
disability-adjusted life years (DALYs) of Rheumatoid Arthritis from 1991 to 2021 for both males and females across all states
of the U.S. We then calculated the percent change in the rates between 1990 and 2021.

Results: The incidence, prevalence, DALYs, and death related to RA in the United States increased by 42.86%, 48.29%,
31.51%, and 1.36% respectively between 1991 and 2021. Analyzing data from multiple states reveals significant disparities
in RA burden (Figure 1). States like Alaska and Maine record higher DALYs, exceeding 90, indicating substantial disability
attributed to RA. Conversely, states such as Florida and North Dakota report lower DALYs, suggesting a relatively lower dis-
ability impact. Incidence rates highlight Arizona and Hawaii with rates exceeding 50 cases per 100,000 population annually,
contrasting with lower incidence in states like Alabama and Arkansas. Prevalence rates demonstrate a similar distribution,
with higher rates observed in states such as Vermont and Minnesota. Mortality rates related to RA vary across states, with
Alaska and Idaho showing elevated rates, while Delaware and Vermont exhibit lower mortality impacts.

Conclusion: The rising incidence and disparity in rheumatoid arthritis among different states over time may be influenced by
several factors, including increased and early recognition and treatment of the disease, genetic and environmental predispo-
sitions (such as smoking and pollution), greater use of immunosuppressive medications, variations in healthcare access,
socioeconomic status, social habits, and public health policies. These results highlight the need for targeted interventions
to mitigate the increasing disease burden of rheumatoid arthritis. Future studies are needed to identify the factors contribut-
ing to the disparity.

Figure 1. Heat maps exhibiting the difference in the incidence, prevalence, DALY and deaths across the United States

3822

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: A. Vijaya Prakash: None; V. Hosur Ravishankar: None; A. Sudheer: None; P. Piranavan: None.

Abstract Number: 1878

The Associations Between Gout and Ischemic Colitis Among Hospitalized
Patients: A Retrospective Nationwide Analysis

Nidaa Rasheed1, Humzah Iqbal2, SRIKAR SAMA3 and candice reyes4, 1UCSF Fresno, Fresno, CA, 2UCSF FRESNO, FRESNO,
3University of California San Francisco Fresno, Fresno, CA, 4VACCHCS, Fresno, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is the most common form of inflammatory arthropathy. It occurs due to urate crystal deposi-
tion within the joint space, usually in the setting of hyperuricemia. Gout has been associated with an increased risk of ische-
mic events including ischemic stroke and myocardial infarction (MI). The relationship between gout and ischemic colitis, the
most common presentation of mesenteric ischemia, is not well-studied. We aim to use nationally available data to assess the
associations between gout and ischemic colitis.

Methods: Patients with a diagnosis of ischemic colitis were identified using the 2020 Nationwide Inpatient Sample (NIS).
Patients were stratified based on presence of gout. Diagnoses were identified based on ICD-10 codes. Data were collected
regarding incidence of shock, sepsis, peritonitis, bowel perforation, blood transfusion, intensive care unit (ICU) admission,
and death. Other variables included age, gender, race, primary insurance, median income, hospital region, hospital bed size,
length of stay (LOS), total hospitalization charges, and Charlson comorbidities. The relationship between outcomes in
patients hospitalized with ischemic colitis and gout was analyzed using multivariate regression analysis.

Results: A total of 67,685 patients with a diagnosis of ischemic colitis were included in the study. Of these, 2,234 (3.3%) had
a concurrent diagnosis of gout. Mean age in the gout group was 72.5 years compared to 67.6 years in the non-gout group.
The majority of patients in the gout group were male (61.2%), White (72.9%), and had Medicare insurance (74.7%). Patients
with gout had higher odds of developing ischemic colitis compared to those without (aOR 1.31, P < 0.001). On multivariate
logistic regression analysis, presence of gout in patients with ischemic colitis was associated with a decreased risk of sepsis
(aOR 0.75, P = 0.007), shock (aOR 0.67, P = 0.001), ICU admission (aOR 0.62, P = 0.001), and in-hospital mortality (aOR
0.61, P < 0.001). There was no difference in LOS between the two groups. Patients with gout had lower total hospitalization
charges compared to those without ($122,507 vs $150,158). There was no difference in odds of bowel perforation, perito-
nitis, AKI, or blood transfusion between ischemic colitis patients with gout and those without.

Conclusion: Our study identified gout as a potential risk factor for developing ischemic colitis, which is consistent with pre-
vious literature identifying elevated risk of other ischemic events in patients with gout. However, our study found that pres-
ence of gout among hospitalized patients with ischemic colitis was associated with lower odds of sepsis, shock, ICU
admission, and death. Gout may be a marker of better outcomes in patients with ischemic colitis, bringing about the ques-
tion of antioxidative effects of uric acid playing a role. Further studies are needed to explore the underlying mechanisms of
our findings.

Disclosure: N. Rasheed: None; H. Iqbal: None; S. SAMA: None; c. reyes: None.
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Abstract Number: 1879

Prevalence of Relapsing Polychondritis in Colombia: Data from the
National Health Registry 2018 – 2023

Mario Bautista-Vargas1, Adrian Romero-Ocampo2, Juan José Pino Vélez3, juliana Muñoz-Bedoya4 and Diego Rosselli5,
1Mayo Clinic, Rochester, Minnesota, USA., Rochester, MN, 2Universidad de Antioquia, Medellín – Colombia, Medellin,
Antioquia, Colombia, 3Universidad de Antioquia, Envigado, Antioquia, Colombia, 4Universidad Corpas, Bogot�a,
Colombia, 5Pontificia Universidad Javeriana, Bogot�a, Colombia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The implementation of the SISPRO system enables it to function as a tool capable of collecting per-
tinent health system data. This information is publicly accessible. A descriptive analysis was conducted, emphasizing demo-
graphic variables of the Colombian population to estimate the prevalence of Relapsing Polychondritis based on consultation
records from January 2017 to December 2022.

Methods: An observational-descriptive cross-sectional study utilized the International Classification of Diseases (ICD-10)
codes, specifically the diagnosis code for Relapsing Polychondritis (M941), to analyze variables including sex, age, and prev-
alence distribution.

Results: From 2018 to 2022, Colombia registered a total of 6,111 patients diagnosed primarily with relapsing polychondri-
tis, revealing varying distributions by sex and age. The overall prevalence was 11.51 cases per 100,000 individuals. The
highest prevalence occurred in the 50 to 59 age group, with rates of 20.28 per 100,000 for women and 7.81 per 100,000
for men. Conversely, the lowest prevalence was observed in those aged 80 years or older, with rates of 8.66 per 100,000
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for women and 4.25 per 100,000 for men (Table 1). Women exhibited a higher prevalence compared to men (14.91 versus
7.72 per 100,000), with a female-to-male ratio of 1.94:1. Notably, this ratio expanded to 2.6:1 in the 50-59 age group
(Figure 1).

Epidemiological analysis revealed regional disparities in relapsing polychondritis prevalence across Colombia, particularly
noteworthy in the Archipelago of San Andrés, Providencia, and Santa Catalina, where a prevalence of 13.4 was reported
among females compared to an absence of cases among males. Similar asymmetries were observed in Amazonas and
Vaupés departments, with zero prevalence among women and 3.8 and 7.3 per 100,000 among men, respectively.

Conclusion: This observational-descriptive cross-sectional study provides insights into the epidemiology of relapsing poly-
chondritis in Colombia, highlighting regional variations and implications for diagnosis, treatment, and public health interven-
tions. Limitations include potential under-registration due to diagnostic constraints inherent in the ICD-10 coding system.
This study represents the first of its kind to report national prevalence data on relapsing polychondritis in a Latin American
country.

Disclosure: M. Bautista-Vargas: None; A. Romero-Ocampo: None; J. Pino Vélez: None; j. Muñoz-Bedoya: None;
D. Rosselli: None.

Abstract Number: 1880

Statewide Burden of Osteoarthritis in India and Its Trend from 1990-2021:
A Benchmarking Analysis

Rafael Sanchez-Dopazo,1, malay rathod2, Ashwinikumar Shandilya3, Janmay Vala4, Eva Kalra5, Tapan Giri6, Saif Syed7,
Mohit Lakkimsetti8, Juhi Patel9, VISHRANT AMIN10 and Hardik Desai11, 1Larkin Community Hospital Palm
Springs Campus, Hialeah, FL, 2Monmouth Medical Center, Rutgers University, Ewing, NJ, 3Rural Medical college. Pravara
institute of medical sciences., Ahmednagar, India, 4Terna Medical College, Navi Mumbai, Maharashtra, India, 5Trident
Medical Cente, Charleston, SC, 6BJ Medical College, Pune, Pune, Maharashtra, India, 7Royal college of
Surgeons,Dublin,Ireland, Dublin, Dublin, Ireland, 8Mamata Medical College,Khammam, Khammam, Telangana, India,
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9GMERS MEDICAL COLLEGE VALSAD, 382330, Gujarat, India, 10GMERS MEDICAL COLLEGE VALSAD, Ahmedabad, India,
11Gujarat Adani Institute of Medical Sciences, Bhuj, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) imposes a significant health burden globally, with India experiencing substantial
demographic and epidemiological changes over the past three decades. This study addresses the lacuna in understanding
OA trends in India, encompassing the unprecedented challenges posed by the COVID-19 pandemic.

Methods:We utilized data from the Global Burden of Disease Study 2021 and applied standardized methodologies to esti-
mate the incidence, prevalence, and disability-adjusted life years (DALYs) due to OA across India from 1990 to 2021. Non-
fatal health outcomes were modeled using DISMOD MR 2.1, a meta-regression tool.

Results: Between 1990 and 2021, the prevalence of hip OA increased from 1.1 million (95% UI 0.8-1.4) to 3.6 million
(2.8-4.7), knee OA from 17.4 million (14.8-19.9) to 48.4 million (41.6-55.2), and hand OA from 6.7 million (5.0-8.7) to 25.5
million (19.1-32.6). Age-standardized incidence rates (ASIR) increased by 15%, and DALYs rates (ADALR) by 20% over
the study period. Statewide, Sikkim recorded the highest ASIR increase (25%), followed by Punjab (24%) and Kerala
(23%), while Bihar showed the lowest increase (9%). For ADALR, Punjab (31%), Sikkim (29%), and Kerala (28%) exhibited
the highest increases, with Delhi showing the lowest (11%). The highest prevalence was observed in the 60-64 age group
(11.9 million, 10.2-13.5), with incidence highest in the 50-54 age group (1.04 million, 0.8-1.2) and DALYs highest in the
60-64 age group (0.4 million, 0.2-0.8) in 2021. Females experienced a higher burden increase compared to males, with
prevalence (TPC: 213% vs. 175%), incidence (183% vs. 154%), and DALYs (219% vs. 179%) from 1990 to 2021.

Conclusion: This study provides comprehensive insights into the evolving burden of OA across India, highlighting significant
increases in prevalence, incidence, and DALYs over the past three decades, exacerbated by demographic shifts and the
impact of the COVID-19 pandemic. Effective public health strategies are urgently needed to mitigate the growing burden
of OA, particularly focusing on vulnerable populations and regions with the highest increases.

Disclosure: R. Sanchez-Dopazo,: None;m. rathod: None; A. Shandilya: None; J. Vala: None; E. Kalra: None; T. Giri:
None; S. Syed: None; M. Lakkimsetti: None; J. Patel: None; V. AMIN: None; H. Desai: None.

Abstract Number: 1881

Cross-State Comparative Assessment of Burden of Rheumatoid Arthritis
in the United States and It’s Trend from 1990-2021: A Benchmarking
Analysis for the Global Burden of Disease Study 2022

Rafael Sanchez-Dopazo,1, Eva Kalra2, Shadi Abuhashem3, abobakr Saleh4, Khalid Faris5, Rutvik Raval6, Shamitha
Hejmadi6, Lovekumar Vala7, Riya Dhadhal8 and Hardik Desai9, 1Larkin Community Hospital Palm Springs Campus,
Hialeah, FL, 2Trident Medical Cente, Charleston, SC, 3Alquds University, Jerusalem, West Bank, Palestine, 9458123, Gaza,
Palestinian Territories, 4kasr alainy Medical School - Cairo University,Egypt/ 11956, Cairo, Egypt, 5Studied in Al-Quds
university, Palestine, Gaza, Palestinian Territories, 6B.J. Medical College, Ahmedabad, India, 7Department of Internal
Medicine, Shantabaa Medical College and General Hospital, Amreli, Gujarat, India, 365601, Amreli, Gujarat, India,
8SMIMER Hospital & Medical College, Surat, Gujarat, India, 9Gujarat Adani Institute of Medical Sciences, Bhuj, India
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The burden of Rheumatoid Arthritis (RA) in the United States is considerable, both in terms of its
prevalence and the economic costs it incurs. The CDC has underscored the substantial economic, personal, and societal
impacts of arthritis, estimating that in 2013, the total national costs attributable to arthritis for medical care and lost earnings
exceeded $300 billion. This study is unprecedented as it assesses the burden of RA over the last three decades, including
the initial two years of the COVID-19 pandemic. During this period, managing non-COVID-19 conditions like RA was partic-
ularly challenging due to strained healthcare resources and shifting priorities.

Methods: Using Global burden of disease 2021, methodology we estimated the incidence, prevalence, mortality, disability
adjusted life years (DALYs), years lived with disability (YLDs) due to RA by age, sex, year and location across the USA from
1990-2021.

Results: The total prevalence count rose from 751,904 (95% uncertainty interval: 689,983-817,799) in 1990 to 1.4 million
(1.3-1.5 million) in 2021. Deaths increased from 1,703 (1,558-1,781) in 1990 to 2,260 (1,960-2,480) in 2021. The total per-
centage change (TPC) in YLDs counts surged by 90% (86%-95%) from 1990 to 2021. Regarding the age-standardized inci-
dence rate (ASIR), Tennessee experienced the highest increase in TPC at 23%, followed by Mississippi and Georgia, each at
21%. Minnesota saw the smallest increase at 7% from 1990 to 2021. In terms of the age-standardized DALYs rate
(ASDALR), the greatest increase was observed in Mississippi at 11%, followed by Oklahoma and Kansas, each at 9%, from
1990 to 2021. Among age groups, the highest incidence was noted in those aged 65-69 years at 11,793 (8,113-15,576),
DALYs at 32,319 (24,187-42,329), and deaths in those aged 75-79 years at 386 (344-422) in 2021. In terms of gender,
males exhibited a higher burden than females, with TPCs in incidence counts at 93% for males versus 85% for females,
DALYs at 74% versus 71%, and deaths at 35% versus 28% from 1990 to 2021.

Statewide Burden of Rheumatoid Arthritis in the United States in 2021, Age-Standardized Rate (per 100,000 person years)

Burden and Trend of Rheumatoid Arthritis in the United States from 1990-2021, All Age Counts
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Conclusion: In conclusion, this study not only maps the evolving landscape of disease burden from 1990 to 2021 but also
highlights critical insights into demographic and geographic disparities. The marked escalation in prevalence and mortality
underscores the urgent need for tailored health interventions. Particularly striking is the differential growth in disease metrics
across states like Tennessee and Mississippi, signaling a potential focus for targeted health policies. Furthermore, the pro-
nounced disparity between male and female health outcomes invites deeper investigation into gender-specific healthcare
strategies. As we stand on the precipice of transformative healthcare advancements, these findings beckon a strategic
recalibration of public health priorities, ensuring a more equitable health future for all demographics.

Disclosure: R. Sanchez-Dopazo,: None; E. Kalra: None; S. Abuhashem: None; a. Saleh: None; K. Faris: None;
R. Raval: None; S. Hejmadi: None; L. Vala: None; R. Dhadhal: None; H. Desai: None.

Abstract Number: 1882

30-Day Readmission Among Patients with Rheumatoid Arthritis and
Their Independent Predictors: Insights from National Readmission
Database

Shobhit Piplani1, Priyanshu Jain2, Vladimir Jelic3, Clement Tagoe4 and Beverly Johnson5, 1Jacobi Medical Center/North
Central Bronx Albert Einstein College of Medicine NYC Health and Hospitals, Bronx, NY, 2Jawaharlal Nehru Medical
College, Belgaum, Karnataka, India, Bronx, NY, 3Jacobi Medical Center/North Central Bronx, Bronx, NY, 4Albert Einstein
College of Medicine, FRESH MEADOWS, NY, 5Albert Einstein College of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthirits (RA) is associated with heightened morbidity, diminished quality of life, and
increased healthcare expenses. This research aims to bridge this gap by conducting a comprehensive examination of
30-day readmissions in RA patients, seeking to uncover independent predictors, determine the principal factors contributing
to these readmissions and offer insights for targeted interventions to improve healthcare quality in a nationally representative
sample of RA patients.

Methods: In this retrospective investigation, the 2019 data from Nationwide Readmission Database were utilized. The pri-
mary focus was on determining the rate of readmission for all causes within 30 days post-discharge. Secondary objectives
included assessing hospital-level metrics. The identification of independent risk factors for readmission was carried out
through Cox regression analysis.

Results: The study examined 7,806 index admissions of RA patients, identifying 90 readmissions. The majority were female
(69.15% index, 76.61% readmissions). Medicare covered 58.76% of index cases, decreasing to 40.81% in readmissions.
Notably, 35.48% of index and 24.87% of readmitted patients were smokers. Large hospitals (56.22% index, 65.41% read-
missions) in metropolitan areas (60.4% index, 63.09% readmissions) were predominant. The most common co-morbidities
included hypertension (60.01% index, 55.61% readmissions), osteoarthritis (25.20% index, 15.97% readmissions), and
chronic prednisone use (13.91% index, 33.72% readmissions). Most common diagnosis in RA patients’ readmissions
included highlighted unspecified RA (M06.9) and Adult-Onset Still’s Disease (M06.1). Age demonstrated a significant inverse
association (Adjusted Odds Ratio: 0.96, p< 0.001), while females exhibited a non-significant increase (1.52, p=0.215).
Medicaid-insured patients had higher odds (2.77, p< 0.004), but no significant associations were observed for other
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insurance types. Various co-morbidities, such as Congestive Heart Failure (CHF), showed potential significance (0.036,
p=0.097). Notably, alcohol consumption (4.5, p< 0.0001) and liver conditions (4.09, p< 0.05) emerged as strong positive
predictors.

Conclusion: In this nationally representative study, the most substantial risk factors for 30-day readmission in RA patients
were female gender, younger age, public insurance, and higher comorbidity scores. Understanding these demographics
and co-morbidities is crucial for developing targeted interventions to reduce RA re-admissions. The study recommends
early diagnosis, regular monitoring, multidisciplinary care, patient education, and clinical guidelines to reduce readmissions
and improve RA patient outcomes.

Disclosure: S. Piplani: None; P. Jain: None; V. Jelic: None;C. Tagoe: None;B. Johnson: Bristol-Myers Squibb(BMS),
5, Genentech, 5, GlaxoSmithKlein(GSK), 5, Janssen, 1, 2, 5, 11, UCB, 2.

Abstract Number: 1883

Psoriatic Arthritis Flare Incidence, Definitions and Risk Factors: A
Systematic Review

Batoul Hojeij1, Gonul Hazal Koc2, Jolanda Luime1, Marijn Vis1, Marc R. Kok3 and Ilja Tchetverikov4, 1Erasmus MC,
Rotterdam, Netherlands, 2Erasmus MC, Rotterdam, Zuid-Holland, Netherlands, 3Maasstad Hospital, Rotterdam,
Netherlands, 4Albert Schweitzer Hospital, Dordrecht, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Combined assessment of psoriatic arthritis (PsA) flare incidence and risk factors has not been con-
ducted before, leading to challenges in effective flare management, especially since the concept of a PsA flare is currently
undefined. Improved understanding and early identification of flares, along with personalized flare treatment, can improve
patient outcomes reducing the economic and societal burden. Therefore, we systematically reviewed literature on the inci-
dence of PsA flare, criteria used to define it, and the associated risk factors.

Methods: The databases of Embase, Medline ALL, Web of Science Core Collection and Cochrane Central Register of Con-
trolled Trials were searched for original articles studying flare in PsA, until September 2023. The New-Castle Ottawa scale
was used to assess the quality of the included studies. The review was registered in the PROSPERO registry of systematic
reviews (PROSPERO 2024: CRD42024482657).

Results: The systematic review included 54 studies of cohort, cross-sectional and clinical trial designs. Thirty-six studies
assessed PsA flare incidence, risk factors or both, and 44 studies defined flare. The prevalence of current flares ranged from
7% to 50% (N=8), and the incidence ranged from 10% to 28% for 6 months (N=4), and 22% to 23% for 12 months (N=2).
Among these studies, two were of high quality and based on physician-reported flare, reporting a prevalence of current flare
of 7% and an incidence of 22% and 23% over 12 months. The criteria used for defining flare could be grouped into seven
categories. These categories were used alone in each study or in combination with one another, with disease activity score
(e.g., DAS-28, loss of MDA) (36%), physician- and patient-reported flare (30% and 39%, respectively) being the frequently
used ones. Similarly, the reviewed risk factors for PsA flare could be grouped into five categories: arthritis therapy, SARS-
CoV vaccination, PsA features, pregnancy and other. Altogether, the factors showed limited or unclear evidence.
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Conclusion: The prevalence of current physician-reported flare was 7% and annual incidence of physician-reported flare
was 22% and 23%. Forty-four studies defined flare with changes in disease activity and physician- and patient-reported flare
being commonly used. No conclusions could be drawn on risk factors for PsA flare. The findings reveal the need for a stan-
dardized definition of PsA flare, to facilitate its use in clinical and research settings.

Disclosure: B. Hojeij: None; G. Koc: None; J. Luime: None; M. Vis: None; M. Kok: None; I. Tchetverikov: None.

Abstract Number: 1884

VIVA QI: Vaccination In Vasculitis: Applying a Quality Improvement
Approach

Stephen Williams, Stephanie Garner and Aurore Fifi-Mah, University of Calgary, Calgary, AB, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The vasculitides are rare but serious conditions that are characterized by the destructive inflamma-
tion of the blood vessels. Patients living with vasculitis are often considered immunocompromised and require immunosup-
pression for the management of their condition. As of result of these two factors, there is increased risk of vaccine
preventable disease in these patients. In our study we looked the baseline rate of vaccination in our vasculitis patients and
implemented a multidisciplinary approach involving the patient’s community pharmacy to improve the rate of vaccination
from baseline.

Methods: Patients were initially recruited to build a vaccination database to determine the baseline vaccination status
against Pneumonia (PPSV23, PCV13, PCV20), Shingles (RZV), Tetanus (Tdap), Hepatitis B, COVID-19, and Influenza. This
information was used to determine the baseline vaccination rates for our practice. Patients were then contacted and pro-
vided with an overview and education of their missing vaccinations. Patients who agreed to participate had their pharmacy
of choice contacted by a member of the study team to organize for the missing vaccinations. The vaccination status of
patients in the database was reviewed at the one year to determine what improvements occured in the overall rate of vacci-
nation. Patients with a incomplete/partial vaccine status were contacted to determine reasons for missing vaccinations and
provide assistance in completing vaccine series (contacting pharmacy again, referral to public health, etc.).

Results: 103 patients participated in VIVA QI.

The baseline rate of vaccination were as follows

Unvaccinated Partially Vaccinated Vaccinated

Pneumovax 23 (PPSV23) 46/103 (45%) N/A 57/103 (55%)
Prevnar 13 (PCV13) 59/103 (57%) 44/103 (43%)
Shingles (RZV) 79/103 (77%) 6/103 (6%) 18/103 (17%)
Tetanus (Tdap) 47/103 (46%) N/A 56/103 (54%)
Hepatitis B (HepB) 51/103 (50%) 4/103 (4%) 47/103 (46%)
COVID-19 15/103 (15%) 48/103 (47%) 40/103 (39%)
Influenza (IIV3, IIV4) 88/103 (85%) N/A 15/103 (15%)
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Partial vaccination was defined as follows: in shingles was defined as receiving 1 out 2 vaccines in the series, in hepatitis B
receiving less than 3 vaccines, and in COVID-19 receiving less than 3 mRNA vaccinations.

After one year, the vaccination rates were as follows:

Conclusion: In this study, vaccination rates increased in all vaccines included. The greatest improvement in vaccination rate
occured in vaccines which pharmacies could offer for free (Influenza 34%, PPSV23 16%, and Tdap 14%). The greatest
reported barrier to vaccination was cost of vaccination.This study demonstrates the impact of a multidisciplinary approach
involving rheumatology and community pharmacy.

Disclosure: S. Williams: None; S. Garner: None; A. Fifi-Mah: AbbVie/Abbott, 1, Fresenius kabi, 1, novartis, 1, otsuka,
1, Pfizer, 5, Sobi, 1.

Abstract Number: 1885

Effect of Physical Activity on Mortality in Rheumatoid Arthritis: A Dose-
Response Analysis

Bo Chen1 and Qibing Xie2, 1Chenbo, Chendu, Sichuan, China, 2Department of Rheumatology and Immunology,
Chengdu, Sichuan, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with Rheumatoid arthritis (RA) tend to perform less physical activity compared to the rec-
ommended guidelines. The long-term effects of physical activity on mortality and cardiorenal events are not well understood.

The aim of this study was to assess the relationship between physical activity and the risk of mortality in individuals with RA,
along with exploring the dose-response relationship of physical activity on mortality.

Methods: The research evaluated self-reported physical activity data from 520 participants, obtained through the Physical
Activity Questionnaire (PAQ) as part of the National Health and Nutrition Examination Survey (NHANES) between 2007
and 2018. Patients were categorized into highly active ( >25 MET-h/week), low-active (0.1 to ≤ 25 MET-h/week), or inactive
(0 MET-h/week) groups. Cox regression and restricted cubic spline (RCS) models were utilized to investigate the association
between physical activity and the risks of all-cause and cardiovascular mortality.

Unvaccinated Partially Vaccinated Vaccinated

Pneumovax 23 (PPSV23) 30/103 (29%) N/A 73/103 (71%)
Prevnar 13 (PCV13) or Prevnar 20 (PCV 20) 48/103 (47%) N/A 55/103 (53%)
Shingles (RZV) 69/103 (67%) 3/103 (3%) 31/103 (30%)
Tetanus (Tdap) 33/103 (32%) N/A 70/103 (68%)
Hepatitis B (HepB) 44/103 (43%) 4/103 (4%) 55/103 (53%)
COVID-19 8/103 (8%) 28/103 (27%) 67/103 (65%)
Influenza (IIV3, IIV4) 53/103 (51%) N/A 50/103 (49%)

3831

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: During a median follow-up of 11.1 years, 146 all-cause deaths and 44 cardiovascular deaths occurred. The hazard
ratio (HR) for all-cause mortality was 0.46 [95% confidence interval (CI): 0.28, 0.75] for the highly active group compared to
the inactive group, and the HR for cardiovascular mortality was 0.43 (95% CI: 0.13, 1.40). RCS model showed a non-linear
dose-response relationship between physical activity and all-cause mortality, with the most active participants experiencing
the largest reduction in mortality risk.

Figure 1. A. The Kaplan-Meier curves for event-free survival of all-cause mortality among patients with RA. B. Restricted cubic spline model for the
association between physical activity with all-cause mortality among patients with RA. C. Restricted cubic spline model for the association
between physical activity with cardiovascular mortality among patients with RA.

Table 1. Characteristics of study participants, NHANES 2007–2018 Means and percentages were adjusted for the sampling technique in the
2007- 2018 National Health and Nutrition Examination Survey (NHANES). Data are represented as mean (SD) or No. (%). N reported based on
unweighted numbers; Percentage and P-values based on weighted values. BMI = Body Mass Index; PIR = Poverty Income Ratio; eGFR = esti-
mate Glomerular Filtration Rate; COPD = Chronic Obstructive Pulmonary Disease.
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Conclusion: Physical activity of >25 MET-h/week is associated with lower risks of all-cause mortality and should be inte-
grated into RA management strategies to reduce mortality risk.

Disclosure: B. Chen: None; Q. Xie: None.

Abstract Number: 1886

Heterogeneity of VEXAS Syndrome: A Multicenter Case-series of
299 Cases from the French VEXAS Study Group (FRENVEX)

Sophie Georgin-lavialle1, Benjamin Terrier2, Vincent Jachiet3, Rim Bourguiba4, jerome HAdjaj5, olivier Kosmider6 and
Arsene Mekinian7, and French VEXAS study group, 1Sorbonne Université, Department of internal medicine, Tenon
Hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France, 2Service de Médecine interne, Hôpital Cochin,
AP-HP, Paris, Ile-de-France, France, 3Service de médecine interne, AP-HP, Hôpital Saint Antoine, Sorbonne Universite,
Paris, France., Paris, France, 4Hopital des Forces de sécurité de l’interieur, La Marsa, Tunisia, 5Saint antoine APHP, Paris,
France, 6Hopital Cochin, Paris, France, 7Saint Antoine University Hospital, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: VEXAS syndrome is a monogenic somatic autoinflammatory syndrome associated with UBA1
mutations.

Objective. To describe clinical characteristics, laboratory findings, main treatments and outcomes of VEXAS syndrome.

Methods: Design. Case-series.

Table 2. Hazard ratio (HR) and 95% confidence intervals (95% CI) for all-cause mortality and CVD mortality by physical activity
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Setting. Patients referred to a French multicenter registry between November 2020 and January may 2024

Patients. 299 patients with VEXAS syndrome.

Measurements. Frequency and median of parameters and vital status, from diagnosis to the end of the follow-up.

Results: Among 299 patients, 291 (96%) were males with median age at diagnosis of 73 years old ranging from 49.9
to 96. The main clinical features were skin lesions (84,6%), mainly sweet syndrome and erythematous lesions, followed
by alteration of general status with weight loss (66,7%), fever (58,6%) lung involvement (51,8%), mostly pulmonary infil-
trates; thrombosis (48,8%) was frequent, almost always veinous. Ocular inflammatory involvement was present in
39,5%, mainly conjonctivitis (n=18), orbital mass (n=16) uveitis (n=15) episcleritis (n=14) and scleritis (n=10). The other
main features were respectively relapsing chondritis in 38,5%; arthralgia (35,8%), adenopathies in 25%; nervous sys-
tem (24,4%) with mainly aseptic meningitidis (n=45); splenomegaly in 14%, gastrointestinal involvement was not very
frequent (10%) followed by hepatomegaly in 7,7%, kidney involvment in 7,7%, heart involvement in 4,3%. AA amyloid-
osis was present in only 2 cases.

Median hemoglobin rate was 9,9 g/dL [6-10,5] and median globular volume (MGV) 101,2 [82-122]; median platelets were
189000 [5-196000]. Median CRP levels were at 60 [0,5-335] mg/l; median ferritin was 860 [1-977]. UBA1sequencing was
mostly performed by NGS panel (51,6%) and sanger (45,2%) and showed as most frequent mutations: p.M41T (40,7%),
p.M41V (27,1%), p.M41L (20,3%), and other (11%). Other myeloid somatic mutations were detected by panel in 70 cases
(34,8%) mostly DNMTA3 and TET2.

Hematological disease was present myelodysplastic syndrome (MDS, n= 120; 40%), mostly MDS with single lineage dys-
plasia; monoclonal gammapathy of unknown significance was detected in (n=43, 23,2%). Karyotype had been performed
in 135 cases and normal in 76,3%.

When researched, vacuoles were present in 70,8%.

Most patients received steroids (88,3%); JAK inhibitors were used in 53 patients (24,4%), IL-6 inhibitors in 51 cases
(23,4%), mostly tocilizumab; azacytidine and IL1 blockers: each in 37 patients (17,1%). Previous immunosuppressive
therapies were TNF blockers (13%), cyclophosphamide (6%), MMF (5%). Only 3 patients underwent stem cell
allograft

Fourty patients died (13,4%) at a median age of 76 years old, mostly from infections (n=14); No patients progressed to acute
leukemia

Conclusion: To date this is the largest cohort of VEXAS syndrome patients showing the heterogeneity of clinical presenta-
tion with mainly biological inflammation and systemic features such as alteration of general status and predominance of
cutaneous features. Vacuoles are not always present; Recurrent chondritis and myelodysplastic syndrome are not
mandatory.

Disclosure: S. Georgin-lavialle: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2;
V. Jachiet: None; R. Bourguiba: None; j. HAdjaj: None; o. Kosmider: None; A. Mekinian: None.
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Abstract Number: 1887

High Rates of Cost-Related Medication Non-Adherence Among Younger
Patients Receiving Immunosuppression Are Exacerbated by Other
Chronic Conditions

Samuel Good1, Bryant England2 and Elizabeth Volkmann3, 1University of California, Los Angeles, Los Angeles, CA,
2University of Nebraska Medical Center, Omaha, NE, 3University of California, Department of Medicine, Los Angeles, CA,
USA, Los Angeles

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Medication non-adherence is associated with worse autoimmune disease outcomes; however, it is
unknown whether adherence rates related to cost barriers differ across diseases and subpopulations. This is part of an
ongoing study evaluating the effects of cost-related medication non-adherence (CRMNA) in immunosuppressed patients.
In prior analyses, we found that patients with medical immunosuppression and chronic disease were more likely to report
CRMNA compared to the group without medical immunosuppression. The purpose of this study is to estimate predicted
probabilities of CRMNA across age groups, and to evaluate how people in poor health, identified as a high risk population
in our study, experience CRMNA.

Methods: We performed a cross-sectional study using the 2022 National Health Interview Study (NHIS). Survey respon-
dents were categorized into three groups: medically immunosuppressed without other chronic health conditions, the pres-
ence of other chronic health conditions and not medically immunosuppressed, and both medically immunosuppressed and
containing other chronic health conditions. Multivariable logistic regression was used to evaluate the association of immuno-
suppression use with CRMNA, accounting for survey weighting and complex survey design and predicted probabilities of
CRMNA were estimated for age groups. Subgroup analyses were performed among people receiving immunosuppression
who described poor health.

Results: In our unweighted sample of 15,863 adults, 54% were female, 13.2% self-identified as Black, 33.6% were publicly
insured and 10.8% were below the federal poverty level (Table 1). In the weighted, multivariate model accounting for all
covariates, the group with medical immunosuppression and chronic disease reported a higher odds ratio for the develop-
ment of CRMNA (OR 1.5, 95% CI [1.17, 1.91], p< 0.01). The probability of reporting CRMNA was significantly higher in
the group with immunosuppression and chronic disease, especially in younger age groups (Figure 1). The predicted prob-
ability of a 30-49 year-old immunosuppressed individual with additional chronic diseases reporting CRMNA was 20.3% (p<
0.001). Conversely, the predicted probability of a 75 year-old immunosuppressed individual without chronic diseases
reporting CRMNA was as low as 2.5% (p< 0.001). Subgroup analysis among individuals with poor health (see Figure 2)
showed that CRMNA was not associated with disease type (OR 0.63, 95% CI [0.33, 1.21], p=0.166 for immunosuppressed
patients without chronic disease; OR 1.16, 95% CI [0.84, 1.60], p=0.353 for immunosuppressed patients with chronic
disease).

Conclusion: These subgroup analyses show that rates of CRMNA among patients receiving immunosuppression differ
widely across age groups, particularly among those with other chronic diseases. More than 15-20% of patients under the
age of 49 years receiving immunosuppressives who had other chronic diseases reported CRMNA. This study highlights
the need for a nuanced approach to evaluating and managing immunosuppressed patients at-risk for CRMNA.

3835

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Table 1: Patient demographics by immunosuppression and chronic disease categories (all values reported as total number in unweighted sample
with percentages in parentheses).
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Disclosure: S. Good: Goldman Sachs, 2; B. England: Boehringer-Ingelheim, 5; E. Volkmann: AbbVie, 2, Boehringer-
Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5.

Figure 1: Predicted probabilities of CRMNA by age and immunosuppression subgroup (CRMNA = cost-related medication non-adherence).

Figure 2: Forest plot of individual covariates’ effects on CRMNA in subgroup multivariate analysis restricted to individuals in poor health (immuno-
suppression reference group = no immunosuppression, yes chronic disease; sex reference group = male; age reference group = age 18-29 years;
education reference group = less than high school education; race reference group =White; poverty level reference group = 0-0.99x poverty level;
life satisfaction reference group = satisfied in life; insurance reference group = public insurance; health status reference group = good health; mar-
riage status reference group = married).
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Abstract Number: 1888

Anti-Spike Antibodies Protect Against COVID-19 Infection in Immune-
Mediated Inflammatory Diseases: Findings from the SUCCEED Study

Jeremiah Tan1, J. Antonio Avina-Zubieta2, Paul Fortin3, Anne-Claude Gingras4, Maggie Larche5, Dawn Bowdish5, Claudie
Berger6, Ines Colmegna7, Carol Hitchon8, Diane Lacaille2, Dawn Richards9, Nadine Lalonde10, Ayesha Kirmani1, Jennifer
Lee11 and Sasha Bernatsky6, 1Arthritis Research Canada, Vancouver, BC, Canada, 2Arthritis Research Canada, University
of British Columbia, Vancouver, BC, Canada, 3Centre ARThrite - CHU de Québec - Université Laval, Quebec, QC, Canada,
4Lunenfeld-Tanenbaum Research Institute, Toronto, ON, Canada, 5McMaster University, Hamilton, ON, Canada,
6Research Institute of the McGill University Health Centre, Montreal, QC, Canada, 7The Research Institute of the McGill
University Health Centre, Montréal, QC, Canada, 8University of Manitoba, Winnipeg, MB, Canada, 9Canadian Arthritis
Patients Alliance, Toronto, ON, Canada, 10COVID-19 Global Rheumatology Alliance, London, ON, Canada, 11The Research
Institute of the McGill University Health Centre, Montreal, QC, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: People with immune-mediated inflammatory diseases (IMIDs) may be more vulnerable to severe
COVID-19 outcomes. COVID-19 vaccination is a key element in mitigating this risk. Anti-SARS-CoV-2 antibodies (Ab),
including anti-spike (S) and anti-receptor binding domain (RBD) Ab, are metrics of seroconversion following COVID-19 vac-
cination in the general population. We assessed if anti-S and anti-RBD antibodies were negatively correlated with COVID-19
infection in individuals with IMIDs.

Methods: SUCCEED, a prospective Canada-wide study, was conducted in two phases. First, between Feb 2021 - Jul
2023, adult IMID participants provided dried blood spot samples for anti-S and anti-RBD ELISA testing at intervals of 1, 3,
6, and 12 months following each COVID-19 vaccine dose. Second, between Sep 2022 - Aug 2023, consenting participants

Table 1. Characteristics of individuals providing saliva samples for COVID-19 PCR testing, at the time of first saliva sample.
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from 4 centres also provided monthly saliva samples for PCR detection of SARS-CoV-2. We studied subjects receiving at
least their primary series (3+ doses) of a COVID-19 vaccine.

Multivariable general estimating equation (GEE) models (accounting for repeated measures) evaluated PCR SARS-CoV-2
detection in saliva, assessing the effects of anti-S or anti-RBD levels (in separate models) within the 6 months preceding a
given saliva sample. We controlled for recent COVID-19 infection, sex, age, medications (conventional immunosuppres-
sives, biologics, and prednisone), and time since last COVID vaccine.

Results: 366 participants contributed 1,266 saliva samples. Participants were 79.8% female and 85.5%White, with median
age 56.7 (standard deviation: 13.8) years. Most participants were taking immunosuppressants (N=252, 68.9%). The major-
ity (N=356, 97.3%) of participants displayed seroconversion at the first saliva sample, defined as ≥11.3 Binding Antibody
Units (BAU)/ml for anti-S or ≥31 BAU/ml for anti-RBD.

Table 2. Odds Ratios and Confidence Intervals for testing COVID-19 positive on PCR test, represented by univariate and multivariate GEE models.

Figure 1. Proportion (95% Confidence Interval) of Positive Saliva Sample by Time-Point for Saliva Sample.
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In the GEE models of positive saliva PCR for SARS-CoV-2, a 1000 BAU/ml increase in anti-S was associated with an
adjusted odds ratio (aOR) of 0.66 (95% confidence interval [CI] 0.45-0.97). Anti-RBD Ab levels had a similar effect
(aOR 0.91, 95% CI 0.81-1.02).

Conclusion: In this large, multi-centre sample of COVID-19-vaccinated individuals with IMIDs, most of whomwere immuno-
suppressed, we demonstrated that anti-S Ab levels were associated with lower odds of positive saliva PCR test for SARS-
CoV-2, with a similar trend for anti-RBD Ab. This highlights clear benefits for vaccination against SARS-CoV-2 to prevent
COVID-19 disease in individuals with IMIDs.

Disclosure: J. Tan: None; J. Avina-Zubieta: None; P. Fortin: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Mod-
erna, 2; A. Gingras: None; M. Larche: None; D. Bowdish: AstraZeneca, 1, Federal Government, 6, Pfizer, 1;
C. Berger: None; I. Colmegna: None; C. Hitchon: None; D. Lacaille: None; D. Richards: None; N. Lalonde: Merck/
MSD, 12, Stocks; A. Kirmani: None; J. Lee: None; S. Bernatsky: None.

Abstract Number: 1889

Prevalence of Physician-Diagnosed versus Clinically Confirmed Primary
Sjögren’s Syndrome (SS) Among Adults in the United States

Cynthia J. Willey1, Sarah N. Ali2 and Rieke Alten3, 1College of Pharmacy, University of Rhode Island, Kingston, RI, 2Otsuka
Pharmaceutical Development and Commercialization, Inc., Princeton, NJ, 3Schlosspark Klinik, University Medicine Berlin,
Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s Syndrome (SS) is a systemic autoimmune disorder characterized by inflammation of sal-
ivary and lachrymal glands. The clinical spectrum is variable as slow progressive loss of function occurs, extending from dry-
ness to systemic involvement that may occur in 30–50% of patients. Recent clinical classification criteria include more
exclusion criteria, as oral and ocular symptoms can be met by patients with sicca symptoms. Despite the improved accu-
racy reported for current (2016) classification criteria, electronic medical records review shows limited agreement between
SS diagnosis and meeting clinical criteria. In general, only 22-24% of diagnosed patients meet classification criteria, primarily
because the required tests were not performed. This study compared the projected prevalence of primary SS in the
United States (US) using two case definitions: physician-diagnosed (PD) and the subset of clinically confirmed (CC) cases.

Methods: Data were obtained from a literature search of PubMed on the incidence or prevalence of SS in the US (from
01-2002-06-2024) to include studies that used current classification criteria for primary SS (2016) or the more widely used
earlier criteria (2002). The literature review yielded four studies that provided relevant population-based rates (Hall 2015,
Maciel et al. 2017, Izmirly et al. 2019, Felix Gomez et al. 2023). PD prevalent cases were estimated from age-specific prev-
alence rates from Olmsted County MN (Maciel et al. 2017). The proportion of clinically confirmed cases in each age group
was calculated from data from the Indiana Network for Patient Care-Research (INPC-R) (Felix Gomez et al. 2023). CC cases
were projected from 2024 to 2034 by applying the percent of confirmed cases within each age group to age specific PD
prevalence rates. The resulting prevalence rates were then applied to US Census Bureau population projections.
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Results: The proportion of PD cases with supporting clinical data varied widely by age. Younger and older PD patients were
more likely to be evaluated as negative (Figure 1), as well as males (74%) and people of Asian ethnicity (67%). When age-
specific prevalence rates were applied to the 2024 population, current prevalence of PD cases was 10.55 per 10,000; how-
ever, prevalence of CC cases was only 1.98 per 10,000 (Figure 1). Approximately 279,684 adult PD cases are expected in
the US in 2024, increasing to 314,804 in 2034. In contrast, CC cases were much lower (52,383 in 2024 and 53,960 in
2034) (Figure 3). Prevalence for females was 6 times higher than for males.

Conclusion: This study estimated the 2024 prevalence (per 10,000) of PD cases of primary SS at 10.55, but prevalence
was only 1.98 for clinically confirmed cases even though patients were diagnosed by rheumatologists in almost all cases.
Prevalence is projected to increase over the next decade by 7%. Patients clinically evaluated as negative were greatest in
the youngest and oldest age groups perhaps because of reluctance for physicians to request relatively invasive diagnostic
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tests for these age groups. Improved coordination of care could improve diagnostic accuracy as assessments not only by
rheumatologists, but also dentists and ophthalmologists often provide necessary clinical data.

Disclosure: C. Willey: Otsuka Pharmaceuticals, 2; S. Ali: Otsuka, 3; R. Alten: AbbVie/Abbott, 6, Alfasigma, 6, Amgen,
6, Bristol-Myers Squibb(BMS), 6, Celltrion, 6, Chugai, 6, Eli Lilly, 1, 5, 6, Galapagos, 6, Gilead, 6, Hexal, 6, Janssen,
6, Merck/MSD, 6, Mylan/Viatris, 6, Novartis, 5, 6, Otsuka, 6, Pfizer, 6, Roche, 6, UCB, 6.

Abstract Number: 1890

Emergency Department Visits for Ambulatory Care Sensitive Conditions
by Persons with Rheumatoid Arthritis: A Population-Based Study

Dani Contreras1, Zanir Bhanji1, J. Antonio Avina-Zubieta2, Claire Barber1 and Cheryl Barnabe1, 1University of Calgary,
Calgary, AB, Canada, 2Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ambulatory Care Sensitive Conditions (ACSCs) are conditions where appropriate access to ambu-
latory care could prevent or reduce complications, a more severe disease course, or the need for hospitalizations. We con-
ducted this study to estimate the emergency department (ED) visit rates for ACSCs by persons with RA relative to age- and
sex-matched general population controls.

Methods: We conducted a retrospective cohort study in Alberta, Canada, identifying individuals meeting a validated case
definition for RA based on ICD-9-CM and ICD-10-CA/CM codes from 2002-2023. General population controls were
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identified by matching age, sex, and date of diagnosis. ED visits for any ACSC, as defined by the Canadian Institute for
Health Information (including grand mal seizures, chronic lower respiratory diseases, asthma, diabetes, heart failure and pul-
monary edema, hypertension, and angina) were identified by ICD codes listed as the most responsible diagnosis in the
National Ambulatory Care Reporting System (NACRS). The frequency of any ACSC ED visit and incidence rate ratios (IRR)
between cases and controls were calculated five years from date of diagnosis using a multivariable regression model, adjust-
ing for age, sex, and location of residence.

Results: From the incident cohort of 52596 cases and 210384 controls, there were 39288 cases and 117828 controls with
an ED visit (67% female, 56% urban, mean age 64 years; comparable between cases and controls). There was a 76%
increase in the frequency of ED visits for ACSCs among cases over the study period, from 3.3% of all ED visits by cases in
2007 to 5.8% in 2023, in contrast to an approximate 39% increase in ACSC ED visits by controls over the same period
(Figure 1). Both cases and controls had fewer ACSC visits for 2020-2022. Cases consistently had higher ED visit rates for
ACSCs compared to controls (crude IRR 1.13, 95% Cl 1.10, 1.17), which persisted after adjusting for confounders (adjusted
IRR 1.12, 95% Cl 1.08, 1.16).

Approximately 30% of all ACSC visits by cases were triaged as emergent (difference vs controls 1.43%, 95% CI 0.61, 2.26)
(Table 1). The most common ACSC presentations were for chronic lower respiratory diseases (38% of all ACSC visits by
cases), followed by heart failure and pulmonary edema (20%) and hypertension (15%) (Table 2). These same three ACSCs
were the most frequently seen among controls.
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Conclusion: People with RA have a 12% higher rate of avoidable ED visits in the first 5 years following diagnosis compared
to those without RA. Over the years, more persons with RA have visited the ED for ACSCs, with a marked reduction during
the COVID-19 pandemic restrictions. Improved ambulatory care access and quality, inclusive of primary care and subspeci-
alty care, is proposed to reduce the burden on the acute care system and improve quality of care.

Disclosure: D. Contreras: None; Z. Bhanji: None; J. Avina-Zubieta: None; C. Barber: None; C. Barnabe: Amgen,
6, Janssen, 6.

Abstract Number: 1891

Association of Physical Activity Levels on Chronic Opioid Use in
Radiographic Axial Spondylitis Patients

Rutvin Kyada1, Jean Liew2, Maureen Dubreuil3, Matthew Brown4, Mariko Ishimori5, John Reveille6, Michael Ward7,
Michael Weisman8 and Lianne S Gensler9, 1Boston University, Boston, MA, 2Boston University Chobanian & Avedisian
School of Medicine, Boston, MA, 3Section of Rheumatology, Boston University School of Medicine, Boston, MA, 4King’s
College London, London, United Kingdom, 5Cedars-Sinai Health System, Los Angeles, CA, 6UTHealth Houston Division of
Rheumatology, Houston, 7NIH, Bethesda, MD, 8Stanford University, Los Angeles, CA, 9Department of Medicine/
Rheumatology, University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pain remains a common symptom of axial spondyloarthritis (axSpA) despite availability of effective
therapies. Physical activity may benefit pain and is guideline recommended but remains underutilized, while chronic opioid
use remains high. Whether higher physical activity can reduce opioid use in people living with axSpA is unknown. We
assessed the association of physical activity levels with chronic opioid use in a prospective radiographic axSpA (r-axSpA)
cohort.

Methods: We longitudinally analyzed adults with r-axSpA in the Prospective Study of Outcomes in Ankylosing Spondylitis
(PSOAS) cohort followed across 2003-2018. Clinical information, including physical activity and medication use, was col-
lected every 6 months. The outcome, chronic opioid use, was defined as any daily opioid use for ≥3 months prior to the visit,
and secondarily defined using thresholds of ≥4 months, ≥6 months, or any use. The exposure was dichotomized moderate/
high versus low physical activity level, based on cumulative metabolic equivalents of task-minutes per week calculated from
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patient-reported physical activity based on modified International Physical Activity Questionnaire thresholds. We excluded
patients with baseline chronic opioid use.

Time-varying confounders (e.g. disease activity) may be affected by the exposure of interest (treatment-confounder feed-
back), which is difficult to account for using standard methods. Thus, we estimated the effect of time-varying physical activity
on chronic opioid use by accounting for baseline (demographics, site, symptom duration, comorbidities, study entry year)
and time-dependent confounders (disease activity, physical function, medication use) using marginal structural models
(MSM). We used inverse probability weighting to account for time-dependent confounders. In sensitivity analyses, we
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conducted time-varying Cox proportional hazards models with adjustment for the same confounders. We used multiple
imputation with chained equations for missingness at the study visit level (physical activity level, comorbidities, symptom
duration, disease activity, physical function, and medication use).

Results: We included 788 patients (median age 41 years, 74% male, 81% white). The low physical activity group (n=439,
56%) had higher disease activity levels and comorbidity prevalence (Table 1). In the main analysis using MSM, moderate/
high physical activity had a 28% lower risk of chronic opioid use, although this was not statistically significant (HR 0.72,
95% CI 0.43-1.01) (Figure 1). For secondary outcome definitions, the magnitude of effect was attenuated in MSM models.
Cox models did not demonstrate an association between physical activity levels and chronic opioid use (HR 0.98, 95% CI
0.85-1.14 for the primary outcome).

Conclusion: In this prospective r-axSpA cohort, longitudinal analyses accounting for time-varying exposures and
treatment-confounder feedback suggest a possible protective effect of higher physical activity on incident chronic opioid
use, although results were not statistically significant.

Disclosure: R. Kyada: None; J. Liew: None; M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2; M. Brown: None;
M. Ishimori: None; J. Reveille: None; M. Ward: None; M. Weisman: None; L. Gensler: AbbVie/Abbott, 2, Acelyrin,
2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 1892

Early Tumor Necrosis Factor Inhibitor Initiation and Chronic Opioid Use
in Individuals with Axial Spondyloarthritis

Eva Petrow1, Jose Meade Aguilar2, Christine Peloquin3, S. Reza Jafarzadeh3, Tuhina Neogi3, Maureen Dubreuil4 and Jean
Liew3, 1Boston University/Boston Medical Center, Boston, MA, 2Boston Medical Center, Boston, MA, 3Boston University
Chobanian & Avedisian School of Medicine, Boston, MA, 4Section of Rheumatology, Boston University School of
Medicine, Boston, MA

Figure 1: Results from multivariable analyses for the longitudinal association of physical activity levels with chronic opioid use. Abbreviations: aHR:
adjusted hazard ratio; MSM: marginal structural model Cox model adjusts for baseline age, sex, race, ethnicity, site, symptom duration, coronary
artery disease, depression, diabetes, BASFI, BASDAI, and the use of TNF inhibitors, NSAIDs, and steroids

3846

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with axial spondyloarthritis (axSpA) bear a substantial burden of chronic opioid use despite
the availability of effective treatments like tumor necrosis factor inhibitors (TNFi). It remains uncertain whether initiating TNFi
treatment earlier can reduce the risk of long-term opioid use. We assessed whether early TNF inhibitor use is linked to a
decreased risk of subsequent chronic opioid use among individuals newly diagnosed axSpA.

Methods: We conducted a propensity score (PS)-matched cohort study of incident axSpA using the Merative™ Market-
Scan® Database. We included adults aged 18-65 with ≥1 inpatient or ≥2 outpatient axSpA ICD-9 or 10 diagnosis codes
separated by ≥7 days, with continuous enrollment for ≥18 months from 2006-2021. The diagnosis date was the date of
the first axSpA ICD code. We excluded patients with rheumatoid arthritis codes or TNFi prescriptions in the 12 months pre-
ceding the axSpA diagnosis.

The exposure of interest was early TNFi initiation, defined as any TNFi prescription within 6 months following the diagnosis
date. The primary outcome was chronic opioid use, defined as >90 days of consecutive prescriptions (allowing gaps
≤30 days), assessed for all individuals starting from 6 months after the diagnosis date. Patients were followed until the out-
come, end of continuous health plan enrollment, or the end of the study (12/2021).

For propensity scores, we used logistic regression to estimate the probability of early TNFi initiation, accounting for covari-
ates assessed 12 months preceding the diagnosis date (demographics, comorbidities, and surrogates for axSpA disease
activity including healthcare utilization). We matched early TNFi initiators 1:1 to non-early initiators using greedy matching.
To assess the relationship between early TNFi initiation and the risk of chronic opioid use we used propensity-score
matched Cox regression models, stratified by prior opioid use (opioid experienced vs. naive) identified in the prior
12 months.

Results: We identified 3794 individuals with incident axSpA who were opioid-experienced (median age 43 years, 54%
female), and 3770 individuals who were opioid-naive (median age 41 years, 46% female). From the opioid-experienced
cohort, 1084 (29%) had chronic opioid use at baseline. Among all early TNFi initiators, 869 (23%) developed chronic opioid
use, compared to 712 (19%) in non-initiators, with a mean follow-up time of 2 years.

In the opioid-experienced cohort, early TNFi initiators did not have a significantly different risk of chronic opioid use com-
pared to non-early initiators (hazard ratio (HR) 1.01, 95% confidence interval (CI) 0.91-1.12). In the opioid-naive cohort, early
TNFi initiation was associated with a higher risk of chronic opioid use compared to non-early initiation (HR 1.91, 95% CI
1.44-2.55). Results from both cohorts remained consistent with further confounder adjustment.

Conclusion: Using a large US insurance claims database, we did not see a protective association between early TNFi initi-
ation and chronic opioid use, when accounting for prior opioid use. Interpretation of results is limited by confounding by
indication.
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Disclosure: E. Petrow: None; J. Meade Aguilar: None; C. Peloquin: None; S. Jafarzadeh: None; T. Neogi: Amgen,
2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2;
J. Liew: None.
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Abstract Number: 1893

Hydroxychloroquine Use in Early Pregnancy and Risk of Preterm Delivery
in a Californian Cohort of Lupus Pregnancy

Amadeia Rector1, Emily Liu2, Miranda Cantu3, Eliza Chakravarty4, Maurice Druzin5, Gary Shaw6, Michael Weisman7,
Monique Hedderson2 and Julia Simard8, 1Stanford University, San Francisco, CA, 2Kaiser Permanente Division of
Research, Oakland, CA, 3Patient partner, Portage, MI, 4Oklahoma Medical Research Foundation, Oklahoma City, OK,
5Stanford University School of Medicine, Stanford, CA, 6Stanford University School of Medicine, Stanford, 7Stanford
University, Los Angeles, CA, 8Stanford School of Medicine, Stanford, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Preterm delivery (PTD) occurs 2-3 times more frequently in patients with systemic lupus erythema-
tosus (SLE) compared to the general obstetric population. Hydroxychloroquine (HCQ), a recommended treatment to control
disease activity during pregnancy, may reduce the risk of PTD. We and others reported that HCQmay reduce the risk of pre-
eclampsia and hypertensive disorders of pregnancy. In our previous work with US claims data, over a third of pregnancies
complicated by preeclampsia among patients with SLE resulted in PTD. We hypothesize that early pregnancy HCQ use in
SLE pregnancy reduces the risk of PTD.
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Methods: Data from all healthcare encounters, labs and pharmacy records were accessed from a large integrated health net-
work in California from 2011-2020. SLE was defined as ≥2 coded visits ≥7 days apart (ICD9: 710.0, ICD10: M32.1, M32.9).
Individuals with full pregnancy histories derived from the electronic health records were included and whose last menstrual
period (LMP) date was after they satisfied the definition of SLE. We defined exposure as ≥2 HCQ fills 3 months pre-LMP
through 1st trimester. Those with no fills during this time were considered unexposed. We estimated risk ratios (RR) and
95% confidence intervals (CI) for the association between HCQ use and PTD (< 37 gestational weeks) using propensity-score
(PS) adjusted Poisson models to account for potential confounders such as maternal age, BMI, pregestational hypertension,
history of lupus nephritis (LN), prepregnancy corticosteroids use, azathioprine use in pregnancy, antiphospholipid antibodies
(aPL) status, and more. We investigated effect modification by aPL status, history of LN, pre-pregnancy hypertension, and cor-
ticosteroid use during pregnancy. Additionally, we used Coxmodels and treated PTD as a time to event analysis and estimated
hazard ratios (HR) and 95% CIs. All analyses were stratified by parity (primipara vs multipara).

Results: There were 399 pregnancies among 324 racially and ethnically diverse patients with SLE. The nullipara pregnan-
cies were more likely to be HCQ exposed (52% vs 40%). The HCQ exposed nullipara pregnancies had a higher prevalence
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of history of lupus nephritis and positive aPL, but less pregestational hypertension compared to the unexposed (13% vs
22%). Conversely, HCQ exposed multipara pregnancies had more pregestational hypertension compared to unexposed
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(20% vs 13%). (Table 1) Overall, 21% of pregnancies delivered preterm, of which 64%were medically indicated. The median
gestational age among preterm deliveries was 35 weeks in the HCQ exposed and 34 weeks in the unexposed. (Table 2) The
PS-adjusted RR was 1.08 (95% CI 0.52, 2.23) and 0.88 (95% CI 0.50, 1.57) among nulliparous and multiparous pregnan-
cies, respectively. The PS-adjusted HR was 1.03 (0.46, 2.29) among nullipara, and 0.81 (0.41, 1.58) among the multipara
pregnancies. Results did not differ appreciably in stratified analyses examining effect modification. (Table 3)

Conclusion: Use of HCQ early in SLE pregnancy was not associated with less PTD nor did it appreciably alter gestational
age at delivery in multivariable-adjusted models.

Disclosure: A. Rector: None; E. Liu: None;M. Cantu: None; E. Chakravarty: None;M. Druzin: None;G. Shaw: None;
M. Weisman: None; M. Hedderson: None; J. Simard: None.

Abstract Number: 1894

Detection of Fibrotic Lung Changes and Bronchiectasis in RA Patients
Screened for Lung Cancer with Low-dose CT Chest: Results from a Large
Multi-hospital System

Gregory McDermott1, Mark Hammer2, Xiaosong Wang3, Misti Paudel4, Sung Hae Chang5, Pierre-Antoine Juge6, Qianru
Zhang7, Jessica Lorusso8, Amie Samulyov8, Kathleen Vanni2, Alene Saavedra2, Emily Kowalski2, Grace Qian3, Katarina
Bade2, Kevin Mueller2, Jeffrey Sparks9 and Suzanne Byrne2, 1Brigham and Women’s Hospital, Brookline, MA, 2Brigham
and Women’s Hospital, Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital,
Division of Rheumatology, Inflammation, and Immunity, Boston, MA, 5Soonchunhyang University College of Medicine,
Bongmyeong-dong, Dongnam-gu, Cheonan-si, South Korea, 6Departement of Rheumatology, AP-HP, Bichat Hospital,
Boston, MA, 7Harard Medical School, Cambridge, 8Mass General Brigham, Boston, MA, 9Brigham andWomen’s Hospital
and Harvard Medical School, Boston, MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cigarette smoking is a risk factor for both lung cancer and RA. Furthermore, RA is associated with
pulmonary abnormalities including interstitial lung disease, bronchiectasis, and rheumatoid lung nodules. In 2013, the US
Preventative Services Task Force recommended lung cancer screening with low-dose chest computed tomography
(CT) for asymptomatic adults aged 55-80 who are current or former smokers (quit within 15 years) with ≥20 pack-years of
smoking history. We hypothesized that RA would be associated with increased abnormal findings on low-dose CT chest
imaging, including pulmonary nodules, fibrotic lung changes, bronchiectasis, and lung cancer.

Methods:We identified all patients screened for lung cancer with indicated low-dose CT chest imaging between 2015 and
2023 at a large multi-hospital system. Among this cohort, we used administrative codes and an electronic health records
(EHR)-based algorithm to identify RA cases and confirmed RA diagnosis, date of diagnosis, and serostatus for all patients
by medical record review. Non-RA comparators had no RA codes. A “positive screen” on the low-dose chest CT was
defined as lung nodules requiring follow-up or biopsy. Fibrotic lung changes were defined as thoracic radiologist documen-
tation of interstitial lung changes, interstitial fibrosis, pulmonary fibrosis, reticular changes, reticulation, honeycombing, or
bronchiolectasis on radiology report. Bronchiectasis presence was determined by thoracic radiologist documentation.
Sex, smoking status, pack-years, and lung cancer presence detected after low-dose chest CT were determined by EHR
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review. We examined associations between RA and abnormal findings on low-dose chest CT using multivariable logistic
regression adjusted for age, sex, smoking status, and pack-years.

Results: Among 15,033 patients who underwent indicated low-dose CT chest imaging for lung cancer screening, we iden-
tified 228 RA cases (mean age 64 years, 72% female, 71% seropositive, mean RA duration 9 years) and 14,805 non-RA
comparators (Table 1). A total of 26.8% of RA cases vs. 22.2% of non-RA had a “positive screen” that required follow-up
or biopsy; 4.8% of RA cases vs. 3.6% of non-RA were diagnosed with lung cancer, though neither were statistically different.
Fibrotic lung changes (7.9% vs 5.1%, p=0.06) and bronchiectasis (15.4% vs. 11.0%, p=0.04) were more prevalent in RA
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vs. non-RA comparators (Table 2). In multivariable models, RA was associated with fibrotic changes (OR 1.66 95%CI
1.02-2.72) and bronchiectasis (OR 1.66 95%CI 1.00-2.08) (Table 3). The associations were strongest for seropositive RA
vs. non-RA (OR for fibrosis 2.33, 95%CI 1.37-3.95; OR for bronchiectasis 1.54, 95%CI 0.99-2.38).

Conclusion: In usual clinical care, patients with RA had a high prevalence of pulmonary abnormalities detected by low-dose
chest CT performed for lung cancer screening. Patients with RA were more likely to have fibrotic changes and bronchiecta-
sis compared to non-RA controls. About 1 in 4 smokers with RA had a positive screen, while 1 in 20 had lung cancer. These
controlled results of screening with low-dose chest CT imaging may inform ongoing efforts on RA-ILD screening strategies.

Disclosure: G. McDermott: None; M. Hammer: None; X. Wang: None; M. Paudel: UnitedHealth Group, 11;
S. Chang: None; P. Juge: Nordic, 6; Q. Zhang: None; J. Lorusso: None; A. Samulyov: None; K. Vanni: None;
A. Saavedra: None; E. Kowalski: None; G. Qian: None; K. Bade: None; K. Mueller: None; J. Sparks: Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; S. Byrne: None.

Abstract Number: 1895

Association Between a History of Mental Illness and the Risk of Systemic
Autoimmune Rheumatic Diseases: A Nationwide, Population-based Case-
control Study

Hsin-Hua Chen, Division of Allergy, Immunology and Rheumatology, Taichung Veterans General Hospital, Taichung,
Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical studies have shown high prevalence rates of mental illnesses in patients with autoimmune
diseases. A recent animal study revealed that social stress induces autoimmune responses against the brain. However,
whether mental illnesses are risk factors for systemic autoimmune rheumatic diseases (SARD), including rheumatoid arthritis
(RA), systemic lupus erythematosus (SLE), Sjögren’s syndrome (SS), systemic sclerosis (SSc), dermatomyositis (DM)/poly-
myositis (PM) are still still unknown. The Taiwanese National Health Insurance Research Database (NHIRD) provided a
nationwide, population-based claim data to facilitate epidemiologic studies. Therefore, the aim of the study was to investi-
gate the association between a history of mental illnesses and the risk of SARD using the NHIRD.

Methods: Using the 2000–2020 NHIRD, we identified 77,848 newly diagnosed SARD patients between 2002 and 2020
and selected 311,392 age-sex matched non-SARD controls at a ratio of 1:4. Mental illness was defined as having at least
three ambulatory visits or one hospitalization with a diagnosis of mental illness using ICD-10-CM codes (mental and behav-
ioral disorders: F01-F99, intentional self-harm: X60-X84, poisoning: Y10-Y19, contact with sharp objects, undetermined
intent: Y28). We conducted multivariable logistic regressions to estimate the association of mental illnesses with SARDs,
as well as RA, SLE, SS, SSc and DM/PM respectively, shown as adjusted odds ratios (aORs) with 95% confidence interval
(CIs) after adjusting for potential confounders including age, sex, income, level of urbanization, comorbidities including dia-
betes mellitus, infections, renal disease, hyperthyroidism, hyperthyroidism, obesity & obesity related comorbidities, hyperlip-
idemia, cardiovascular disease, cerebral vascular accident, sleep apnea, gall bladder disease, osteoarthritis and gout.
Sensitivity analyses were conducted by varying the definition of mental illnesses (1. use of antidepressants; 2. diagnosis of
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mental illnesses or use of antidepressants) or the defined exposure period of mental illnesses (1. Excluding 3 months before
the index date; 2. Excluding 6 months before the index date).

Results: Fig 1 revealed the flowchart of study subjects inclusion. Table 1 compared characteristics between SARD cases
and non-SARD controls. After adjusting for potential confounders, we found significant associations of between a history
of mental illnesses with SARD (aOR, 1.65, 95% CI, 1.62–1.68), RA (aOR, 1.28, 95% CI, 1.24–1.32), SLE (aOR, 1.62, 95%
CI, 1.54–1.71), SS (aOR, 2.35, 95% CI, 2.28–2.42), SSc (aOR, 1.40, 95% CI, 1.24–1.58) and DM/PM (aOR, 1.18, 95%
CI, 1.05–1.32). As shown in Table 2, the results remained robust after using various definitions of exposure periods and var-
ious definitions of mental illnesses, except for the association between a history of mental illnesses and DM/PM.

Conclusion: This study showed that a history of mental illnesses was significantly associated with SARD as well as RA, SLE,
SSc and SS. The strength of association of a history of mental illnesses with various SARDs was strongest for SS, followed
by SLE.

Disclosure: H. Chen: None.

Abstract Number: 1896

The Prevalence, Incidence, Risk Factors and Time to Diagnosis of Behcet’s
Syndrome in England: A Retrospective Nested Case Control Study in
Clinical Practice Research Datalink and Hospital Episode Statistics

Priyanka Chandratre1, Joht Chandan2, Ben Hammond3, Rasiah Thayakaran3, Samuel Cusworth3, Nicola Adderley3 and
Deva Situnayake4, 1The Ottawa Hospital and Ottawa Hospital Research Institute (OHRI), Ottawa, ON, Canada, 2Institute
of Applied Health Research, Birmingham, United Kingdom, 3Institute of Applied Health Research, University of
Birmingham, Birmingham, United Kingdom, 4Sandwell and West Birmingham NHS Trust, Birmingham, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The prevalence and incidence of Behcet’s syndrome (BS) in the UK is unknown at an unselected
population level. BS may be associated with phenotypically related MHC class 1 conditions yet there are no UK based stud-
ies underpinning this association or assessing diagnostic delay in BS. CPRD and linked HES provide a national resource to
further explore the epidemiology of BS in a non-endemic western population

Objectives:

1. Annual incidence rate and prevalence per million person years will be calculated stratified by age, sex, ethnicity and area-based
deprivation

2. Risk factors for BS: age, smoking, obesity, ethnicity, gender, socio-economic deprivation and presence of phenotypically linked
MHC class 1 diseases

3. Time to diagnosis of BS from first recorded symptom: oral or genital apthosis, ocular manifestations, cutaneous, neurological, GI,
and vascular manifestations
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Methods: CPRD (primary care) and linked HES (secondary care) databases were used to estimate yearly point prevalence
and incidence rates for BS using read code diagnosis of BS between 2001 to 2021. For those with both HES and CPRD
read code of BS, the earliest date was used for diagnosis. A retrospective matched case control study design was used
to evaluate BS risk (odds ratio) for a variety of pre-selected covariates of interest. Controls were selected at a 1:10 ratio
(age, gender and practice matched). To evaluate the relationship of phenotypically related MHC class 1 conditions at base-
line with BS risk in cases versus controls, logistic regression was used to calculate adjusted odds ratios. We estimated
median time from first clinical code of a manifestation of interest and CPRD/HES confirmed diagnosis of BS

Results: A total of 4810 cases of BS were noted during the study period. Prevalence of BS was 19.07 per 100,000 (95% CI
19.93, 18.23) in 2020, rising compared to previous years (12.5/100,000 in 2006) (fig. 1). Incidence of BS was stable, 0.89
per 100,000 (95% CI 1.09, 0.71). Both prevalence and incidence were highest amongst females, in Southwest England
and amongst those of mixed-race ethnicity. Prevalence and incidence were highest amongst the 31 – 40 age group in
2020. A sample of 1752 cases of BS in CPRD were compared with 5716 age and gender matched controls. The strongest

figure 1

Table 1
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association of BS was with the following conditions at baseline (table 1): genital ulceration (OR 88.21 (41.70-221.91), uveitis
(OR 28.57 (19.12-44.18) and oral ulceration (OR 27.50 (21.62-35.33) amongst participants with BS compared to controls. A
chronological sequence for appearance of phenotypic element leading to a BS diagnosis was established. The shortest
median (IQR) time to diagnosis of BS was 240 (63-745) from having the first clinical code for genital ulceration, longest for
enteropathic arthritis 2494 (1268-3719) (table 2)

Conclusion: The prevalence of BS appears higher than previously thought in the UK. Misclassification with phenotypically
related conditions may be a factor. BS phenotype might have multiple origins through conditions with genetic and pheno-
typic overlap as risk of BS seems to be increased in those with a genetically linked condition. Evident diagnostic delay can
be avoided by increased recognition of key clinical manifestations

Disclosure: P. Chandratre: None; J. Chandan: None; B. Hammond: None; R. Thayakaran: None; S. Cusworth:
None; N. Adderley: None; D. Situnayake: None.

Abstract Number: 1897

People Living with Autoimmune Disease Are at Higher Risk of Suffering
from Post-Acute Sequelae of SARS-CoV-2 but Immunization Is Protective

Shahdi Malakooti1, Marc Abboud2, Jennifer Murphy3, Nora Singer4 and Grace McComsey5, 1MetroHealth at Case
Western Reserve University, Cleveland, 2Saint Joseph Medical School, Beirut, Lebanon, 3University Hospitals, Cleveland,
OH, 4MetroHealth System at Case Western Reserve University School of Medicine, Cleveland, OH, 5University Hospitals
at Case Western Reserve University, Cleveland
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Table 2
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Background/Purpose: Post-Acute Sequelae of SARS-CoV-2 (PASC) include new or worsening of existing symptoms
3 months or more after SARS-CoV-2 infection. We have shown that vaccination protects against PASC in the general pop-
ulation. It is unclear whether people living with established autoimmune diseases (AD) are at higher risk of PASC, and
whether immunization is protective in AD.

Methods: TriNetX, a global electronic database consisting of real-world deidentified healthcare data, was used to define
adult patients between January 1, 2020 and September 21, 2023 with confirmed SARS-CoV-2 and at least one follow-up
office visit ≥90 days after initial infection (TriNetX Research Network, Cambridge, MA; Date of access: January 22, 2024).
PASC was defined as persistent or new onset of symptoms 90 days or more after COVID-19 diagnosis with these symp-
toms having started on or after SARS-CoV-2 diagnosis. AD and non-AD cohorts were 1:1 propensity score matched based
on demographics and comorbidities. The primary outcome assessed odds of PASC-related outcomes and secondary out-
come assessed odds by vaccination status in individuals with AD. Odd ratios (OR) with 95% confidence intervals (CI) were
assessed. The AD cohort included 28 AD (ICD-10 codes). The vaccinated cohort included patients that had at least 1 vacci-
nation 7 days before the first SARS-CoV-2 infection.

Results: 2,543,055 individuals were included. After propensity score matching, patients with and without AD had similar
demographic characteristics including sex, race, and ethnicity: female (71.5%), White (74.1%), Black (10.6%), Hispanic or
Latino (8.0%), and Asian (3.0%). Age was also similar (55.9 ±16.7 years). Odds ratios for all 16 of the PASC-related out-
comes assessed 90 days after COVID-19 infection were higher in patients with established AD compared to those who
did not have an established AD prior to COVID-19. Of these, hair loss (OR: 1.60; 95%CI: 1.54-1.66), disturbance to smell
or taste (OR: 1.37; 95%CI: 1.30-1.44), abnormal movements or tremors (OR: 1.37; 95%CI: 1.33-1.41), brain fog (OR:

Table 1. PASC-related outcomes between patients with or without an established autoimmune disease (+ AD, - AD) before first SARS-CoV-2
infection after propensity score matching, and with AD with or without vaccination (+ Vaccine, - Vaccine) before first SARS-CoV-2 infection after
propensity score matching. Analysis excludes patients with specific outcomes 1 year to 7 –days before first SARS-CoV-2 infection.
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Figure 1. Odds ratios and 95% CI of PASC-related outcomes between patients with or without an established autoimmune disease (+ AD, - AD)
before first SARS-CoV-2 infection, after propensity score matching. Odds ratios to the right of the dashed line indicates higher odds of the + AD
reference cohort developing a PASC-related outcome compared to the - AD cohort.

Figure 2. Odds ratios and 95% CI of PASC related outcomes between patients with an established autoimmune disease with vaccination (+ Vac-
cine; reference category) or without vaccination (- Vaccine) before first SARS-CoV-2 infection, after propensity score matching. Odds ratios to the
left of the dashed line indicate lower odds of the + Vaccine reference cohort developing a PASC related outcome, compared to the unvaccinated
cohort. Odds ratios with 95% CI crossing the vertical dashed line are not statistically significant (p>0.05).
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1.36; 95%CI: 1.32, 1.40), and neurocognitive dysfunction (OR: 1.36; 95%CI: 1.30, 1.43) had the highest odds ratios.
Patients with established AD and COVID-19 vaccination before initial infection had lower odds of most PASC-related out-
comes 90 days after infection compared to patients with AD who did not receive any COVID-19 vaccination.

Conclusion: Patients with established AD diagnosed before initial SARS-CoV-2 infection have increased risk of PASC-
related outcomes compared to those without established AD. COVID-19 vaccination before SARS-CoV-2 infection miti-
gates the risk of PASC in patients with established AD.

Disclosure: S. Malakooti: None; M. Abboud: None; J. Murphy: None; N. Singer: Pfizer, 5; G. McComsey: Gilead,
2, GSK/ViiV, 2, Janssen, 2.

Abstract Number: 1898

Hyperuricemia Is Associated with Higher Levels of Fasting Plasma
Glucose and Insulin Resistance in Non-diabetic Subjects

Janis Timsans1, Jenni Kauppi1, Anne Kerola2, Vappu Rantalaiho3, Hannu Kautiainen4 andMarkku Kauppi2, 1Päijät-Häme
Central Hospital, Lahti, Finland, 2Päijät-Häme Central Hospital, University of Helsinki, Lahti, Finland, 3Tampere University
Hospital, Tampere University and Kanta-Häme Central Hospital, Tampere, Finland, 4Folkhälsan Research Center,
Helsinki, Finland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Disorders of glucose metabolism are well-known major contributors to morbidity and mortality. Ele-
vated serum uric acid (SUA), a key precursor of gout attacks, is closely associated with insulin resistance syndrome and its
cardiometabolic effects. In animal models it has been shown to induce pancreatic beta cell dysfunction. Elevated SUA is also
linked to various other comorbidities and increased mortality. In this study, we examine the relationship between elevated
SUA and fasting plasma glucose (FPG), insulin levels, and insulin resistance in an older Finnish adult cohort.

Methods: We utilized data from the GOAL (GOod Ageing in Lahti region) study, a prospective, population-based study of
Finnish individuals aged 52–76 years. This dataset includes information on SUA levels, fasting blood glucose levels, other
laboratory parameters, comorbidities, lifestyle habits, and socioeconomic factors. A total of 2322 non-diabetic individuals
were included in the analysis. Subjects with SUA levels above 410 μmol/L (approximately 6.9 mg/dL; 75th percentile) were
classified as hyperuricemic. We examined the relationship between hyperuricemia and FPG, insulin levels, and insulin resis-
tance (HOMA-IR ≥2.65).

Results: We found statistically significant small to moderate relationships (Cohen’s standard for β values above 0.10 and
0.30 respectively) between hyperuricemia and FPG, insulin levels and insulin resistance across the entire study population,
as well as within the female and male subgroups in unadjusted model and models adjusted for sex, age, body mass index,
mean arterial pressure, cholesterol level, physical acticity, alcohol use and smoking (table 1). Higher SUA levels were asso-
ciated with increased HOMA-IR values, with a significant rise when SUA exceeded 400 μmol/L (approximately 6.7 mg/dL),
see figure 1. The probability of a subject having insulin resistance was linearly related to their SUA level (figure 1).
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Conclusion: Hyperuricemia is associated with elevated FPG levels and insulin resistance. Managing both elevated serum
uric acid and glucose metabolism disorders is crucial in clinical practice. However, the causative role of uric acid in the devel-
opment of insulin resistance in humans remains uncertain. Future research should focus on clarifying uric acid’s potential as
a causal factor in diabetes. Clinical trials are needed to evaluate uric acid as a target for preventing and managing diabetes.

Table 1. The relationships between hyperuricemia (SUA ≥410 μmol/L(≈6.9 mg/dL)) and HOMA-IR values, FPG, insulin and insulin to glucose ratio.
Model I: unadjusted. Model II: adjusted for sex (applies only to values of the whole study population), age and BMI. Model III: adjusted for sex
(applies only to values of the whole study population), age, BMI, MAP, fasting plasma cholesterol level, leisure time physical activity, alcohol con-
sumption and smoking. HOMA-IR, homeostatic model assessment of insulin resistance; FPG, fasting plasma glucose; SUA, serum uric acid;
BMI, body mass index; MAP, mean arterial pressure

Figure 1. The association of SUA level and HOMA-IR value as well as the association of SUA level and odds ratio of HOMA-IR value of ≥2.65.
HOMA-IR, homeostatic model assessment of insulin resistance; SUA, serum uric acid
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Disclosure: J. Timsans: None; J. Kauppi: None; A. Kerola: None; V. Rantalaiho: AbbVie/Abbott, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 1, Novartis, 6, Viatris, 6; H. Kautiainen: None; M. Kauppi: None.

Abstract Number: 1899

Recurrent Heart Failure Hospitalization in Rheumatoid Arthritis: A
National Veterans Affairs Matched Cohort Study

Tate Johnson1, Yangyuna Yang1, Punyasha Roul2, Joshua Baker3, Gary Kunkel4, Sauer brian5, grant Cannon6, Ted
Mikuls1 and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2UNMC, Omaha, NE, 3University of
Pennsylvania, Philadelphia, PA, 4University of Utah and George E Wahlen VAMC, Salt Lake City, UT, 5Salt Lake City
VA/University of Utah, Salt Lake City, UT, 6University of Utah and Salt Lake City VA, Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: People with rheumatoid arthritis (RA) are at an increased risk of heart failure (HF), which is among
the most burdensome chronic conditions and a leading cause of hospitalization in the U.S. A characteristic feature of severe
HF is recurrent exacerbations that often lead to hospitalization. HF risk in RA has been evaluated exclusively using traditional
time-to-event analyses, which evaluate an initial HF event and do not account for repeated hospitalizations. As such, we
aimed to examine the risk of HF in RA using recurrent event analysis approaches.

Methods:We constructed a retrospective, matched cohort of RA patients matched up to 10 comparators on age, sex, and
VA enrollment year between 2000 and 2019. Patients with prevalent HF were excluded, and the remaining cohort was fol-
lowed to death or end of study period (1/2020). Incident and subsequent HF events were identified as a primary hospital dis-
charge diagnosis (VA and linked Medicare data) or HF-related death (National Death Index). A HF hospitalization was
considered recurrent if it occurred ≥7 days following a prior hospital discharge date. Re-admissions occurring earlier were
combined and modeled as one admission. Average length of stay and time between admissions were described. Three
recurrent event analytic approaches were used. First, incidence rate ratios for HF events were calculated in RA vs. non-RA
using Poisson regression (count method). Second, RA-related risk of recurrent HF was tested in Prentice, Williams, and
Peterson Total Time (PWP-TT) models, a recurrent event survival analysis, which assumes a varying hazard between
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incident and subsequent events, stratifying the model at each event. Third, we used Anderson-Gill models, which assume a
common baseline hazard for all events. Models were stratified on matched pairs and adjusted for demographics, smoking
status, body mass index, comorbidity burden, and healthcare utilization.

Results:Wematched 67,118 RA patients (mean age 62 years, 87% male) to 566,820 patients without RA. Over 5,730,382
person-years of follow up, we identified 10,979 HF events in RA (19.8 events per 1000 PY) vs. 78,574 in non-RA (15.2
events per 1000 PY; Table 1). The average length of HF-related hospital stay was similar between groups (mean 6.6 days
in RA, 6.8 days in non-RA), while time between HF-related hospitalizations was shorter in RA (mean 316 days
vs. 349 days, p< 0.001). The adjusted incidence rate ratio for HF events in RA vs. non-RA using the count method was
1.16 (95% CI 1.12-1.20; Figure 1). In recurrent event survival analyses, RA patients were at similarly increased risk of recur-
rent HF events when analyzed using PWP-TT (aHR 1.17 [1.14-1.20]; Figure 1) and Anderson-Gill (aHR 1.19 [1.15-1.24])
methods.

Conclusion: In this large, matched cohort study, people with RA were observed to be at a significantly increased risk of
recurrent HF events using recurrent event analysis approaches. These findings further underscore the burden of HF in RA
throughout the disease course and emphasize the importance of improving HF management to prevent recurrent HF events
in this high-risk population.

Disclosure: T. Johnson: None; Y. Yang: None; P. Roul: None; J. Baker: Cumberland Pharma, 2, Formation Bio,
2, Horizon, 5; G. Kunkel: None; S. brian: None; g. Cannon: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5,
Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 5.
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Abstract Number: 1900

Dietary Exposures Associated with Incident Spondyloarthritis

Griffin Reed, Cynthia Crowson, Ryan Lennon, John Davis and Vanessa Kronzer, Mayo Clinic, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies have shown that diet can modify the risk of developing rheumatoid arthritis [1], but the
association between diet and spondyloarthritis (SpA) remains largely unexplored. Our goal was to determine whether there
is an association between dietary factors and risk of incident SpA.

Methods:We conducted a case-control study in a large single-center biobank, which has recorded information on environ-
mental exposures. Of those with logged data, we identified incident SpA by selecting patients with 2 diagnosis codes
≥30 days apart and prescription of a disease modifying antirheumatic drug (ankylosing spondylitis and psoriatic arthritis),
or 2 codes ≥ 30 days apart + age < 45 years (inflammatory bowel disease associated arthritis). We defined index date as
the date meeting the above criteria. We matched these cases with controls 5:1 on age, sex, year, and geography. We
obtained dietary and supplement exposures from baseline and follow-up questionnaires and created logistic regression
models adjusted for age, sex, race and ethnicity, education, and smoking.

Results: We identified 106 patients with incident SpA. They had a mean age of 51, 76% were female, and there was a
median of 6.4 years between questionnaire and index date. Non-diet soda and certain supplements (folate, other
b-vitamins, and fish oil) were associated with increased risk of incident SpA, while moderate alcohol use was associated with
lower risk (Figure 1). There were trends of reduced risk with increased intake of fruits and vegetables and higher risk with

Figure 1. Association between specific dietary and supplement exposures and risk of incident spondyloarthritis
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milk/dairy, but these were not significant in this small cohort. There was no significant association with high fat food, red
meat, fish, poultry, diet soda, coffee, tea, or high alcohol intake.

Conclusion: In summary, certain supplements and non-diet soda were associated with increased risk of incident SpA.
These findings could be relevant for understanding the pathogenesis of SpA and thus warrant further validation in a larger
cohort.

References:

1. Kronzer VL, Lennon RJ, Sparks JA, Myasoedova E, Davis JM, Crowson CS. Association between work physical activity,
dietary factors, and risk of rheumatoid arthritis. Semin Arthritis Rheum. PMID: 36166875

Disclosure: G. Reed: None;C. Crowson: None; R. Lennon: None; J. Davis: Girihlet, 10, NLC Health Ventures, 10, Pfi-
zer, 5, Remission Medical, 10; V. Kronzer: None.

Abstract Number: 1901

Venous Thromboembolism Risk Is Consistently Increased in People with
Rheumatoid Arthritis Across Different Ages, Sexes and Obesity Status:
United Kingdom Population Based Study

James Galloway1, Victoria Basey2, Michael Mclean2, Simon de Lusignan3 and Maya H. Buch4, 1Centre for Rheumatic
Diseases, King’s College London, London, United Kingdom, 2Pfizer UK, Tadworth, United Kingdom, 3Royal College of
General Practitioners Research and Surveillance Centre, Oxford, United Kingdom, 4Division of Musculoskeletal &
Dermatological Sciences, University of Manchester, and NIHR Manchester Biomedical Research Centre, Manchester,
United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Risk of venous thromboembolism (VTE) is increased in people with rheumatoid arthritis (RA) when
compared to the general population, but the variation of this risk among patients is not well understood. Acknowledging
the heterogeneity in RA attributable VTE risk could support tailoring of treatment plans and screening protocols based on
an individual’s specific risk profile. In a large population based study, we aimed to evaluate for variation in RA attributable
VTE risk by age, sex and body mass index (BMI).

Methods: Adults registered with a general practice from January 1999 to December 2018 were identified from the Royal
College of General Practitioners Research (RCGP) and Surveillance Centre (RSC) primary care database. RA patients and
VTE outcome (composite of pulmonary embolism and deep vein thrombosis) were determined using previously validated
algorithms. RA unaffected controls (UCs) were matched 4:1 with RA patients by current age, sex, calendar time, and years
since practice registration using nearest neighbour matching with replacement. Absolute VTE rates over 20 years were com-
pared in RA patients versus matched UCs, overall and by age category (18-49, 50-69, ≥70), sex, and BMI category (BMI <
25, 25-29.9, ≥30). Across the same subgroups, relative VTE risk over the same period was estimated using Cox propor-
tional hazards models adjusted for sociodemographic and clinical features and established VTE risk factors (BMI, smoking
status, alcohol use, reduced mobility evidence, thrombophilia, lower limb fracture and family history of VTE).
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Results: 117,050 individuals were included of whom 23,410 were RA patients and 93,640 were UCs. Average follow up
was 8.2 years (standard deviation [SD]=6.6 years). RA patients (mean age 59.0, SD 15.5; 28.9% male [n=6776]; mean
BMI 27.1, SD 5.6) were similar to matched UCs in clinical characteristics. Unadjusted VTE events rates were consistently
higher in RA patients compared to UCs overall and across all subgroups (overall rates RA: 442.4 per 100,000 personyears
[py], 95% confidence interval [CI]: 413.0, 473.2; UC: 262.2 per 100,000 py, 95%CI: 251.9, 273.9); subgroup rates). Simi-
larly, overall relative VTE risk was 46% higher in people with RA compared to UCs (adjusted hazard ratio [aHR]= 1.46,
95%CI: 1.36, 1.56; p< 0.001), and was consistently higher across age, sex and BMI defined subgroups (aHR range:
1.34-2.13, all p< 0.001). Although relative risk was highest in RA patients < 50 years (aHR= 2.13, 95%CI: 1.62-2.79; p<
0.001), this patient subgroup had the lowest absolute risk of VTE (approximately 2.2 and 3.4fold lower than observed in
those aged 50-69 and ≥70, respectively).

Conclusion: Clinicians should be aware that risk of VTE is consistently higher in people with RA compared to the general
population, regardless of age, sex and BMI. Findings suggest close monitoring and assessment of VTE risk factors is
required even in younger individuals with RA. This study was sponsored by Pfizer. Momentum Data UK provided project
management, medical writing, and statistical support, funded by Pfizer. This is an encore abstract previously presented/
published for the British Society of Rheumatology Annual conference 2024 https://doi.org/10.1093/rheumatology/
keae163.038

Disclosure: J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;
V. Basey: Pfizer, 3;M. Mclean: Pfizer, 3; S. de Lusignan: AstraZeneca, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 5, Merck/
MSD, 5, Moderna, 5, Sanofi, 5, Seqirus, 5, Takeda, 5; M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer Ingel-
heim, 6, CESAS Medical, 6, Galapagos, 2, 6, Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6.
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Ixekizumab for the Treatment of Patients with Spondyloarthritis – Real-
world Evidence from the Nationwide Danish Registry, DANBIO

Kasper Yde Jensen1, Merete Hetland2 and Bente Glintborg3, 1Copenhagen University Hospital - Rigshospitalet,
Copenhagen, Denmark, 2DANBIO and Copenhagen Center for Arthritis Research (COPECARE), Center for Rheumatology
and Spine Diseases, Centre of Head and Orthopedics, Rigshospitalet and University of Copenhagen, Copenhagen,
Denmark, Glostrup, Denmark, 3DANBIO, Rigshospitalet Glostrup and University of Copenhagen, Virum, Denmark

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical trials have provided robust evidence of the efficacy of ixekizumab, an IL-17 inhibitor, in
improving the signs and symptoms of psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA) (1, 2). However, real-world
evidence on ixekizumab effectiveness in spondyloarthritis is still limited (3). In 2018, ixekizumab was marked for use in PsA in
Denmark/EU, and in 2020 for axSpA. In the Danish nationwide DANBIO registry, adult patients with PsA and axSpA are pro-
spectively monitored during their disease course (4).

This study aims to explore ixekizumab treatment patterns and one-year retention rates in patients with axSpA and PsAmon-
itored in the DANBIO registry.
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Methods: Using DANBIO data, PsA and axSpA patients starting ixekizumab treatment were identified (1st of June 2017 –

13th of March 2024). Treatment patterns according to patient characteristics at treatment start (baseline) were described.
Follow-up was until one year after baseline, death or last visit in DANBIO, whichever came first. We performed Kaplan-Meier
estimation (log-rank tests) and adjusted Cox regression analyses (sex, age, disease duration, start year of ixekizumab, prior
number of b/tsDMARDs and C-reactive protein (CRP)) to estimate the one-year ixekizumab retention rates, stratified by
diagnosis (PsA, axSpA).

Results: At treatment start, patients with PsA had a median age of 54.2 years and a disease duration of 9.0 years, for axSpA
it was 48.1 years and 6.5 years, respectively (Table 1).

For PsA and axSpA, 61% and 77% were previously treated with ≥2 b/tsDMARDs. Most patients had received TNFi prior to
ixekizumab treatment (PsA: 90%; axSpA: 96%), while a third had received IL17 inhibitors (secukinumab) (PsA: 29%; axSpA:
34%) and ≤10% had received IL23 inhibitors (PsA: 29%; axSpA: 34%). For PsA, 34% of patients received concomitant
methotrexate, whereas it was 18% for axSpA.
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The one-year retention rate was higher for PsA than for axSpA (60.0% versus 52.6%, Figure 1). Prior number of
b/tsDMARDs only had a marginal effect in both PsA and axSpA.

For patients with PsA, no baseline factors were associated with ixekizumab treatment discontinuation. For axSpA, female
sex (adjusted hazard ratio: 1.69) was associated with discontinuation (Figure 2).

Conclusion: In this nationwide cohort study in Danish patients with PsA and axSpA, ixekizumab treatment was mainly used
in patients highly experienced to previous b/tsDMARDs including TNFi and secukinumab. At one year, retention to ixekizu-
mab treatment was higher in PsA than axSpA and was largely similar irrespective of number of previous b/tsDMARDs. For
axSpA, female sex was associated with poorer retention. The results show promising results for ixekizumab treatment
effects despite the failure of several previous b/tsDMARD – even within other IL17 inhibitors.

Figure 1. One-year ixekizumab treatment retention. Panel A: stratified by diagnosis, Panel B: PsA stratified by the number of previous
b/tsDMARDs, Panel C: axSpa stratified by the number of previous b/tsDMARDs. Kaplan-Meier graphs with log-rank tests.
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Figure 2. Baseline factors potentially associated with ixekizumab treatment discontinuation. Multivariable Cox regression analyses with forest plots
and 95% confidence intervals, A: PsA, B: AxSpA
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Impact of Multimorbidity on Targeted Synthetic and Biologic Disease-
modifying Antirheumatic Drug (ts/bDMARD) Effectiveness in Patients
with Rheumatoid Arthritis: A Two Year Follow-up Study from Mexican
Adverse Events Registry BIOADAMEX
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Background/Purpose: To evaluate the impact of multimorbidity on the effectiveness of targeted synthetic and biologic
disease-modifying antirheumatic drug (ts/bDMARD), in patients with rheumatoid arthritis in a two-year follow-up.

Methods: In this analysis we included all patients with rheumatoid arthritis (RA) registered from 2016 to April 2024 in Bioba-
damex. Patients were categorized based on multimorbidity status at baseline, defined as a Charlson Comorbidity index
(CCI) score ≥ 3. A linear regression model, adjusted for sex and age, was employed to compare the absolute DAS28 score
over time after ts/bDMARD initiation between the two groups.

Results: A total of 706 patients with rheumatoid arthritis were included in the analysis (Table 1), mean age at diagnosis was
41 (SD 13.4) years, age at drug initiation was 51.7 (SD 12.6) and disease duration until ts/bDMARD initiation was 10.7
(SD 9.6). The most used bDMARD were TNF inhibitors (55.2%) followed by CTLA4 inhibitors (13.9%).

The most prevalent comorbidities among the patients were uncomplicated diabetes mellitus (9.8%), mild liver disease (1.8%)
and solid tumor and peptic ulcer (1.3% each)

A total of 15 patients (2.12%) had multimorbidity represented by a CCI > 3. These patients had a higher age at diagnosis
[48.9 (SD 12.9) vs 40.8 (13.4), p = 0.02] and higher age at drug initiation [51.7 (12.6) vs 51.5 (12.6), p = 0.001). C reactive
protein [6 (8.8) vs 6.9 (15.2), p = 0.8] and disease activity measured by DAS28 index was lower in the multimorbidity group
[4.6 (1.8) vs 4.9 (1.4), p = 0.3), but this had no statistical significance. TNF inhibitors were the most prescribed bDMARD, but

3870

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



in lower proportion than no multimorbidity patients. Steroids use was similar in both groups and sDMARD use was lower in
the multimorbididy group.

The proportion of patients that achieved remission (Table 2) was higher in the no multimorbidity group at one year (40.4% vs
10%, p = 0.9) and two years (44.6% vs 25%, p = 0.2). When followed in time we observed the reduction of DAS 28 over the
first two years (Figure 1) with similar reduction in both groups the first year and higher reduction in the no multimorbidity
group the second year, with no statistical significance (p = 0.4).
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Conclusion: In this study we found that multimorbidity seems to have an impact on the effectiveness of treatment in RA
patients, with a higher DAS28 scores in a two-year follow-up. As our multimorbidity group was small we consider this may
affected the statistical significance of our results so the m which is higher in the second year of follow up.

Disclosure: V. Rivera Teran: None; D. Vega Morales: None; I. Colunga Pedraza: None; S. Sicsik Ayala: None;
A. Castillo Ortiz: None; M. Saavedra Salinas: None; D. Miranda Hern�andez: None; F. Irazoque Palazuelos: None;
J. Casasola Vargas: None; O. Muñoz Monroy: None; S. Carrillo Vazquez: None; j. Merayo Chalico: None;
G. Guaracha Basañez: None; E. Torres Valdez: None; L. Valdés Corona: None; A. Peña Ayala: None; S. Dur�an
Barrag�an: None; A. Ramos S�anchez: None; A. Paz Viscarra: None; E. Zamora Tehozol: None; D. Xibillé Friedman:
None; J. Torres Ruiz: None.

Abstract Number: 1904

Evaluation of the Economic Burden of Psoriatic Arthritis: Assessment of
Direct Costs Using National Administrative Databases at National Level
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Fundaci�on Santa Fe de Bogot�a, Bogot�a, Colombia, 2Janssen, Bogot�a, Colombia, 3Janssen, Bogot�a, 4CODENTMED, Bogot�a,
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a high-cost disease due to its significant impact on patients’ quality of life
and the extensive resources required for its treatment. This study aims to quantify the economic burden associated with PsA
in Colombia, analyzing direct costs and developing a model for economic burden quantification to provide a comprehensive
understanding of its impact on healthcare system and society

Methods: A multidimensional approach was performed, integrating various data sources and analytical techniques to pro-
vide a thorough assessment of the economic impact of PsA. Data collection involved a systematic review of relevant scien-
tific articles. These articles discussed quality of life measures, epidemiological outcomes, and economic burden related
to PsA.
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Using collected data, a model was constructed to estimate the direct costs. Incident PsA population data were derived from
the MIPRES database, which is a technological tool implemented by the National Ministry of Health (NMH) to report prescrip-
tions and health technologies not included in the benefits plan. Years lived with disability (YLD) were calculated based on
population projections, WHO methodologies and methodological guidelines from the NMH.

Direct costs (pharmacological treatment expenses) were calculated using the price per minimum unit of concentration
(PUMC) for medications. Indirect costs were estimated based on productivity loss, using average income data from DANE
and frequency of medical consultations. Validation of calculations involved statistical techniques, including Monte Carlo sim-
ulations, to ensure robustness and reliability. A sensitivity analysis was conducted to assess the impact of variations in key
assumptions and parameters on the study results. This included scenarios with different prevalence rates of PsA, treatment
costs, discount rates, treatment adherence levels, and the potential impact of new technologies. Monte Carlo simulations
provided probability distributions for estimated costs and highlighted critical factors influencing the economic burden of
PsA. The databases were analyzed for the year 2021 and cost are presented in US dollars

Results: The total pharmaceutical cost for YLDs obtained, ranged between $56.614 and $91.084, with a mean of $73.864.
The non-pharmaceutical cost linked to consultations by YLDs obtained, ranged between $417 and $527, with a mean of
$472. Figure 1. Interestingly, the cost stratified by gender for female population increased up to $99.165 and for male pop-
ulation up to $102.865. Additionally, the cost for YLD obtained and stratified by age in women ≤44 years was $77.704 and
for those women ≥44 years was $93.244. In the case of males, the cost for YLD obtained by age in the group ≤44 years was
$76.964, in comparison to those ≥44 years which was $98.425

Conclusion: This study revealed a significant direct cost associated with PsA at country level in relation to gender and age,
offering valuable insights for policymakers and healthcare providers to improve disease management and reduce the overall
economic impact. This data highlights the need for strategic healthcare interventions and efficient resource management to
address PsA in Colombia

Disclosure: W. Bautista-Molano: Janssen, 5; I. Ramirez-bolivar: Janssen, 3; C. Pinilla-Forero: Janssen, 3;
L. Ruiz: None.
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Combining Three Peripheral Biomarkers to Stratify Rheumatoid Arthritis-
Associated Interstitial Lung Disease Risk
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Background/Purpose: Several peripheral biomarkers for RA-associated interstitial lung disease (RA-ILD) have been evalu-
ated to enhance early RA-ILD identification. The MUC5B rs35705950 promoter variant, matrix metalloproteinase-7
(MMP-7), and anti-malondialdehyde-acetaldehyde (MAA) antibodies are among the most promising peripheral biomarkers
for RA-ILD identification discovered to date. We investigated whether a score based on elevations in these three biomarkers
would stratify prevalent and incident RA-ILD risk.
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Methods: We performed cross-sectional and cohort studies within a multicenter, prospective cohort of U.S. veterans with
RA. RA-ILD was systematically identified in the cohort, and all cases were validated based on standardized medical record
review by a board-certified rheumatologist requiring a clinical diagnosis and supportive imaging or biopsy findings. MUC5B
promoter variant was measured using the Infinium Global Screening Array, and autosomal dominant inheritance was
assumed. MMP-7 was measured from plasma using the MesoScale Discovery platform. IgM anti-MAA-albumin antibodies
were measured by ELISA in the serum. A combined three biomarker score (range 0-3) was calculated from the presence
of theMUC5B variant and elevations (upper 25% vs. lower 75%) in MMP-7 and anti-MAA antibody concentrations. Multivar-
iable logistic (prevalent RA-ILD) and Cox (incident RA-ILD) regression models evaluated score performance adjusting for
age, sex, race, smoking status, BMI category, anti-CCP antibody positivity, DAS28, and Rheumatic Disease Comorbidity
Index Score.

Results:We studied 2,231 RA participants (89%male, mean age 64 years), with 88 having prevalent RA-ILD and 148 devel-
oping incident RA-ILD over 16,905 patient-years of follow-up. Among those with prevalent RA-ILD, 76% had at least one
elevated biomarker and 31% had at least two elevated biomarkers (i.e., sensitivity). Referent to those with no elevated bio-
markers (2.2% RA-ILD prevalence), RA patients with 1 (4.8% RA-ILD prevalence, aOR 2.00), 2 (10.1% RA-ILD prevalence,
aOR 4.62), or 3 (22.7% RA-ILD prevalence, aOR 13.57) elevated biomarkers had significantly higher odds of prevalent RA-
ILD (Table 1). A score of ≥2 had 89% specificity for prevalent RA-ILD (Table 2). Negative predictive values were high and
positive predictive values were low, reflecting the low prevalence of RA-ILD. Among those who developed incident RA-
ILD, 67.6% had at least one elevated biomarker and 23.0% had at least two elevated biomarkers. In incident RA-ILD analy-
ses (Figure 1), RA patients with combined biomarker scores of 1 (aHR 1.69), 2 (aHR 3.12), or 3 (aHR 5.10) had a significantly
increased risk of developing incident RA-ILD during follow-up compared to those with no elevated biomarkers.

Conclusion: A combined biomarker score based onMUC5B, MMP-7, and anti-MAA antibody risk stratified RA patients for
prevalent and incident RA-ILD. Because these biomarkers have been previously studied within this cohort, external valida-
tion of the biomarker score is needed to further evaluate if this score could be utilized to improve RA-ILD screening
approaches.

Disclosure: B. England: Boehringer-Ingelheim, 5; A. Wheeler: None; B. Luedders: None; M. Duryee: None;
H. Frideres: None; K. Wysham: None; g. Cannon: None; G. Kunkel: None; D. Ascherman: None; P. Monach: HI-
Bio, 2; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring, 6, Janssen,
6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; A. Reimold: None; J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, For-
mation Bio, 2, Horizon, 5; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Abstract Number: 1906

Bayesian Algorithm to Identify Osteoarthritis in Administrative Health
Data Without Requiring Chart Review

S. Reza Jafarzadeh1, Sarah Tilley1, Anup Arvind1 and David Felson2, 1Boston University Chobanian & Avedisian School of
Medicine, Boston, MA, 2Boston University, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Osteoarthritis (OA) is the most prevalent arthritis and a significant contributor to Years Lived with
Disability. Administrative health data are widely used to study OA prevalence, treatments, comorbidities, and healthcare
costs. However, the use of these data is limited by inadequate case ascertainment. Existing algorithms have low sensitivity
(�49%) or specificity (�60-95%), resulting in biased samples. Chart review-based validation is imperfect, not fully generaliz-
able across datasets, and infeasible for large populations. We aimed to develop a Bayesian algorithm to improve OA case
ascertainment in administrative health data without requiring chart review.

Methods:We developed a latent class Bayesian multinomial model to estimate the probability of OA in an individual using a
“No Reference Standard” approach. This methodology allows estimating sensitivity, specificity, and predictive values using
observed true positive and false positive fractions and unobserved (latent) true prevalence. We included all individuals aged
18-65 with continuous enrollment in Merative MarketScan Research Databases 2018-2019. We excluded those with a his-
tory of psoriasis, rheumatoid arthritis, fibromyalgia, or knee replacement. The algorithm included all possible combinations of
four data elements: knee OA diagnosis, knee pain indication/NSAID/opioid prescription, knee imaging, and meniscal/
ACL tear.

Results: Our Bayesian algorithm estimated OA probabilities for 8,666,958 eligible individuals based on all data element
combinations. The probability of a person having OA was estimated to be �99% in 8 (out of 16) combinations of the data
element outcomes (Table 1). The probability of OA for a person coded for OA, but not coded for other data elements was
less than 1%. Having an OA code and at least one more positive data element yielded >70% probability of OA.

Conclusion: Our Bayesian algorithm improves OA identification in administrative data without requiring chart review via
selecting the most informative data element combinations that provide highest predictive values. This approach is applicable
to other conditions where reference standards are unavailable.

Disclosure: S. Jafarzadeh: None; S. Tilley: None; A. Arvind: None; D. Felson: None.

Table 1. Estimated probability of OA in an individual (i.e., predictive values) for all 16 combinations of data element outcomes in Merative Market-
Scan Research Databases 2018-2019. T1: Knee OA diagnosis claim (ICD-10) between 01/01/2018 and 12/31/2019, T2: Claim for knee pain,
or NSAIDs/opioid prescription between 01/01/2018 and 12/31/2019, T3: Knee imaging (X-ray/MRI) claim between 10/1/2015 and 12/31/2019,
T4: Meniscal/ACL tear claim between 10/1/2015 and 12/31/2019.

3876

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 1907

Community-Engaged Curriculum Development Using Racial Justice and
Biomedical Lenses to Address COVID-19 Vaccine Hesitancy in Black
Individuals with Rheumatologic Conditions

Eseosa Osaghae1, Greta Sirek2, Tonya Roberson3, Mia Chandler4, Ariel Childs5, Monica Crespo-Bosque6, Gina Curry7,
Amar Dhand8, Mary Dollear9, Alice Eggleston10, Nnenna Ezeh2, Dieufort Fleurissaint11, Denice Garrett12, Gail Granville13,
Muriel Jean-Jacques1, Elena Losina2, Holly Milaeger1, Lutfiyya Muhammad14, Mary Ann Nelson15, Chisa Nosamiefan16,
Bisola Ojikutu17, Neil Pillai1, Marie Jacques Toussaint18, Mary Beth Son19, Ana Valle2, Jessica Williams20, Michael York21,
Karen Mancera-Cuevas22, Candace Feldman2 and rosalind Ramsey-Goldman1, 1Northwestern University, Chicago, IL,
2Brigham and Women’s Hospital, Boston, MA, 3Governors State University College of Health and Human Services,
University Park, IL, 4Boston Children’s Hospital, Boston, MA, 5Vital CxNs, Boston, MA, 6Boston Medical Center, Boston,
MA, 7University of Chicago Pritzker School of Medicine, Chicago, IL, 8Brigham andWomen’s Hospital, Boston, MA, 9Lupus
Society of Illinois, Chicago, IL, 10Alliance Chicago, Chicago, IL, 11True Alliance Center, Inc, Boston, MA, 12Action for
Bridgeport Community Development, Inc., Bridgeport, CT, 13Women of Courage, Inc, Boston, MA, 14Northwestern
Feinberg School of Medicine, Chicago, IL, 15Mission Hill Health Movement Inc, Roxbury, MA, 16The Labalaba Foundation
for Lupus Awareness and Advocacy, South Weymouth, MA, 17Harvard Medical School, Brigham and Women’s Hospital,
Boston Public Health Commission, Boston, MA, 18True Alliance Center, Inc., Boston, MA, 19Boston Children’s Hospital,
Brookline, MA, 20Emory School of Medicine, Atlanta, GA, 21Boston University, Boston, MA, 22National Health Council,
Washington, DC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1: Iterative Process of Curricula Development
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Background/Purpose: Despite the efficacy of COVID-19 vaccines and the benefits for individuals with rheumatic condi-
tions, racial inequities in uptake persist. We initiated a trial that trains trusted community leaders (Popular Opinion Leaders,
POLs) with vaccine-related educational materials to disseminate information through their social networks (e.g., friends, fam-
ily, and community members) to reduce vaccine hesitancy and improve uptake. The trial focuses on Black and/or African
American individuals with rheumatic conditions given known COVID-19-related inequities. POLs are randomly assigned to
receive COVID-19 vaccine training through a racial justice lens or a traditional biomedical preventive care lens to determine
which strategy results in better information dissemination and vaccine uptake. We aimed to use a community-engaged iter-
ative approach to develop these curricula.

Methods: We leveraged long-standing community-academic partnerships in two U.S. cities to develop the two curricula
with twenty-two racially and ethnically diverse individuals of varying backgrounds and expertise (Figure 1). Following presen-
tation of the initial drafts, our community and academic partners reviewed these materials and provided written, individual-
ized feedback. Over one year, we held monthly Zoom meetings with our partners across both cities to discuss feedback,
which influenced further curricula drafts and pre- and post-tests for each module.

Figure 2: Module Development Incorporating Feedback Regarding Tone

Table 1: Summary of Each Module

3878

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Throughout this iterative process, the primary challenges encountered and addressed were concerns regarding
the curricula’s constantly evolving content given updated vaccine recommendations, as well as literacy level, tone, and
accessibility to a general audience (Figures 1 and 2). Two interactive virtual curricula each consisting of six modules
(Table 1) were developed with pre- and post-tests for each. One curriculum used a racial justice approach, acknowledging
the effects of multiple levels of racism on vaccination uptake, and highlighting the importance of the vaccine to reduce ineq-
uities by race and ethnicity. The second curriculum utilized a traditional biomedical lens; public health experts grounded
COVID-19 vaccinations in preventative care strategies, highlighting the importance of healthy behaviors. The core medical
content of both curricula was identical.

Conclusion: Strategies to reduce racial inequities in COVID-19 vaccine uptake must acknowledge the root causes of vac-
cination hesitancy and address nuanced concerns that drive vaccine avoidance amongst Black individuals. Longstanding
community academic partnerships are essential to develop culturally relevant trial materials.

Disclosure: E. Osaghae: None; G. Sirek: None; T. Roberson: None; M. Chandler: None; A. Childs: None;
M. Crespo-Bosque: None; G. Curry: None; A. Dhand: None; M. Dollear: None; A. Eggleston: None; N. Ezeh: None;
D. Fleurissaint: None; D. Garrett: None; G. Granville: None;M. Jean-Jacques: None; E. Losina: None; H. Milaeger:
None; L. Muhammad: None;M. Nelson: None; C. Nosamiefan: None; B. Ojikutu: None; N. Pillai: None;M. Jacques
Toussaint: None; M. Son: None; A. Valle: None; J. Williams: CVS Pharmacy, Inc, 2, Lupus Research Alliance, 1, 5;
M. York: None; K. Mancera-Cuevas: None; C. Feldman: Bain Capital, LP, 2, BMS Foundation, 5, Curio Bioscience,
12, My husband is a founder and will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1, Inc., 2;
r. Ramsey-Goldman: None.

Abstract Number: 1908

Male Sex, Medical Comorbidity and Post-procedure Complications Are
Associated with Higher In-hospital Mortality After Primary Total Knee
Arthroplasty for Osteoarthritis

Sumanth Chandrupatla1, Kranti Rumalla2 and Jasvinder Singh3, 1University of Alabama at Birmingham, Birmingham,
AL, 2Northwestern University Feinberg School of Medicine, Chicago, IL, 3Baylor College of Medicine, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:We aimed to assess whether sex, comorbidity and postoperative complications are associated with
in-patient mortality after primary total knee arthroplasty (TKA) for osteoarthritis (OA).

Methods:We used the 2016-2019 U.S. National Inpatient Sample (NIS), a nationally representative dataset. We calculated
adjusted odds ratios (aOR) and 95% confidence intervals (CI) of the association of sex with in-hospital mortality after elective
primary TKA for OA, adjusting for age, race/ethnicity, comorbidity, income, insurance payer, elective admission status, hos-
pital characteristics (bed size, location/teaching status, region, control), and post-procedural complications (separated into
implant-specific and medical complications).

3879

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: We studied 2,627,960 primary TKA hospitalizations for OA from the 2016-2019 NIS. Females were more likely to
be non-White, have lower Deyo-Charlson Comorbidity Index, more likely to have Medicare or Medicaid payer, and have
post-procedure complications (p< 0.001 each). Other statistically significant differences in income and hospital characteris-
tics (hospital bed size, location/teaching status, region, control) were small in magnitude (p< 0.001 each).In multivariable-
adjusted analysis, we found that female sex was associated with a significantly lower in-hospital mortality, aOR was 0.63
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(95% CI, 0.43 - 0.93; p=0.02) (Table 1). We also found that in-hospital mortality was significantly lower in subjects in the two
highest quartiles of household income, and for hospitals located in the Midwest (p< 0.05 each). In-hospital mortality was sig-
nificantly higher in people with Deyo-Charlson comorbidity index score of one or two or more, and both implant-specific and
medical post-procedure complications, respective aORs were 4.30 (95% CI, 2.36-7.81; p< 0.001), 11.06 (95% CI,
6.24-19.62; p< 0.001), 7.70 (95% CI, 1.05-56.60; p=0.04), and 12.91 (95% CI, 8.13-20.50; p< 0.001). The final full
multivariable-adjusted model that included post-procedural complications had a ROC curve area of 0.85 (95% CI, 0.81
to 0.89).

Conclusion: In a large in the U.S. national representative cohort of primary TKA for OA, male sex, medical comorbidity and
post-procedure complications were associated with a significantly higher in-hospital mortality. Further studies into whether
comorbidity-specific peri-operative management could be potential target to reduce mortality and complications are
needed.

Disclosure: S. Chandrupatla: None; K. Rumalla: None; J. Singh: Adaptimmune Therapeutics, 2, Adept Field Solu-
tions, 2, Aebona Pharmaceuticals, 11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life sciences, Kintara
therapeutics, Intelligent Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu bio-
pharma, Ad, 11, Charlotte’s Web Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus forward,
2, GeoVax Labs, 11, Intuitive Surgical Inc./Philips Electronics North America, 12, food and beverage payments, Jupiter
Life Science, 2, MedIQ, 2, Medscape, 2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals, 11, PK Med,
2, Practice Point communications, 2, Putnam associates, 2, ROMTech, Atheneum, Clearview healthcare partners,
American College of Rheumatology, Yale, Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution, 2, Schipher,
2, Seres Therapeutics, 11, speaker’s bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health, 2, Two Labs
Inc, 2, UBM LLC, 2, WebMD, 2, Zimmer Biomet Holdings, 5.
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Abstract Number: 1909

Racial Disparities in Ocular Complications of Systemic Rheumatic
Diseases: A Retrospective Cross-Sectional Study

Insa Mannstadt1, Yiyuan Wu2 and Bella Mehta3, 1Columbia University VP&S, New York, NY, 2Weill Cornell Medicine,
New York, NY, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: While systemic rheumatic diseases, including Sjogren’s syndrome, systemic lupus erythematosus
(SLE), rheumatoid arthritis (RA), and spondyloarthropathies, are known to have severe ophthalmologic manifestations, there
is a lack of research addressing disparities in outcomes. The impact of these diseases on patients’ quality of life and health-
care costs, emphasizes the need to understand and address any disparities in optic complications.

Methods: This retrospective cross-sectional study utilized the Nationwide Inpatient Sample (NIS) database, the largest pub-
licly available all-payer healthcare database in the United States that contains information on inpatient care, for the years of
2018 to 2021. This study focused on adult inpatients with RA, SLE and SpA, examining racial disparities in ocular complica-
tions such as keratitis, scleritis, episcleritis, retinopathy, choroidopathy, retinal vein/artery occlusion, vasculitis, and optic
neuropathy. Logistic regression was employed to determine the influence of independent variables and covariates on the
odds of ophthalmic complications. Additionally, odds of non-home discharge and mortality as well as length of stay and
costs were assessed for subgroups with and without optic complications with logistic and linear regression models,
respectfully. Age and sex matching (1:5 ratio) was performed.
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Results: Black and Asian rheumatic disease patients were disproportionately hospitalized with optic complications com-
pared to other racial groups. Patients with optic complications were also more frequently treated in large, urban teaching
hospitals. Table 1). Additionally, optic complications were associated with adverse in-hospital outcomes, including longer
hospital stays, higher total charges, and increased rates of non-home discharge (Figure 1). Multiple logistic regression mod-
els confirmed optic complications as an independent predictor of in-hospital mortality and non-home discharge (Table 2).

Conclusion: Optic complications in hospitalized patients with systemic rheumatic diseases are associated with worse in-
hospital outcomes and higher healthcare utilization. disproportionately affecting Black and Asian patients. Addressing social
and economic factors contributing to these disparities and to improve access to eye care for vulnerable populations are cru-
cial to improving patient outcomes and reducing the burden of these complications.

Disclosure: I. Mannstadt: None; Y. Wu: None; B. Mehta: None.

Abstract Number: 1910

Appointment Adherence: Impact of Health Portal Access, Letters, Phone
Calls and Text Message Reminders in Underserved Population

Dina Ismail1, Fatema Ezzy2 and Milena Vukelic3, 1Albert Einstein College of Medicine, Bronx, NY, 2Jacobi Medical Center/
Albert Einstein College of Medicine, New York, NY, 3Louisiana State University, New York City, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Missed appointments in rheumatology are reported to be up to 40%. Non-adherence to outpatient
visits is contributing to poor outcomes and low income population is considered especially vulnerable. In New York City,

Figure 1: In-Hospital Complications in rheumatic disease patient without versus with optic complications
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Bronx borough is the poorest neighborhood that is disproportionately affected by health disparities. Incorporating reminder
letters, phone calls, text messaging and enhancing the access to health portals into rheumatology practices is thought to
provide effective strategies for combatting non-adherence.

Our study examined the impact of these strategies in underserved population in the large academic center.

Methods: In our institution, Jacobi Medical Center, electronic medical record Epic and MyChart patient portals were imple-
mented in 2019. Slicer-dicer tool extracted de-identified patient data. We compared Epic to pre-Epic data (collected
between 2013-15), when reminder letters and phone calls were only used. Text messages to the patients were added
mid 2023. Patients who adopted MyChart were deemed active users versus pending or inactivated users. Visits were clas-
sified as completed, cancelled or no-show. We performed t-tests for statistical analysis.

Results: From 1/2020-12/2023 there were 22.529 outpatient visits scheduled (5632±595 visits/year). Each year MyChart
activation status significantly increased (from 69% in 2020 vs 76% in 2023:p< 0.05). Yearly, there was 180 temporary users
who inactivated MyChart (3±1%) and the reminder of patients had pending activation status. Baseline demographic was
similar between groups in a terms of age, sex and ethnicity with predominant African American and Latino population. His-
torical, pre-Epic non-adherence rate to outpatient visits was 48% (data from 2013-15, previously published). Average
missed appointment rate during 2020-22 was 46% (in 2020 was 41%; in 2022 was 50%). With text message reminders
in 2023 combined cancelled and no-show appointment rate was 49% (p >0.05). We compared missed appointment rates
between patients with active vs pending vs inactivated MyChart. There was no statistical difference between active vs pend-
ing groups. There was statistically significant difference between active MyChart users and inactivated portal group (44±4%
vs 59±11%; p< 0.05). Of note, number of patients in inactivated groups was small, as above.

Conclusion: Appointment reminders delivered by text messaging, letters, phone calls or access to MyChart had no impact
on visit adherence in underserved population. Of note, our study coincided with the peak of Covid-19 pandemic. This study
identified targets for intervention such as increasing MyChart activation rate, assuring that patients received the reminders
(calls or letters) or sending personalized text messages. Additionally, we are planning on contacting the patients soon
after missed appointment through MyChart patient portal in order to reduce the risk of loss to follow-up and to promote
appointment re-attendance within one month of the missed visit.

Disclosure: D. Ismail: None; F. Ezzy: None; M. Vukelic: None.

Abstract Number: 1911

Improving Healthcare Access in Underserved Brooklyn Communities: A
Comprehensive Multispecialty Patient Navigator Program

Meenakshi Kurup1, Grace Shadid2, Jasmine Pak2, Alejandra Moncayo3, Naureen Kabani4, Soodeh Kabir5, Sharon Glick5

and Ellen Ginzler6, 1SUNY Downstate Health Sciences University, Department of Medicine, Brooklyn, NY, 2SUNY
Downstate College of Medicine, Brooklyn, NY, 3SUNY Downstate Health Sciences University, College of Medicine,
Brooklyn, NY, 4SUNY Downstate Medical Center, Brooklyn, NY, 5SUNY Downstate Health Sciences University,
Department of Dermatology, Brooklyn, NY, 6SUNY Downstate Health Sciences University, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Underserved communities in the USA face significant healthcare disparities, leading to poorer clin-
ical outcomes and higher rates of chronic diseases. Socioeconomic barriers such as inadequate insurance coverage, poor
health literacy, poverty, and cultural or linguistic differences impede patients’ access to care and exacerbate these health
inequities. Patient navigator programs, like the Pharmaceuticals-sponsored initiative at SUNY Downstate Health Sciences
University and Kings County Hospital (KCH), help guide individuals through a complex healthcare system and ensure
patients receive timely and appropriate help.

Methods: The rheumatology and dermatology specialties established a two-site, dual-departmental patient navigator pro-
gram at Downstate Medical Center and KCH in June 2021 and August 2022, respectively. The program recruited
153 patients from Arthritis clinics and 25 from dermatology clinics, identifying those with severe disease manifestations, poor
adherence to appointments or medications, and/or language difficulties. Patients were randomly assigned to patient naviga-
tors, who were second-year medical students from SUNY Downstate Medical School. These students underwent standard-
ized training, shadowed in rheumatology or dermatology clinics, and received structured didactics. Data on patient
demographics, use of the patient navigator program, and communication methods were collected and stored in a HIPAA-
compliant REDCap database.

Results: The program enrolled 178 patients in rheumatology and dermatology, paired with 30 active patient navigators,
resulting in a navigator-to-patient ratio of 1:5.93. The mean age of the patients was 48.5 years (SD 18.8). The male-to-female
patient ratio was 1:5.13. The most common rheumatological and dermatological conditions among the enrolled patients
were lupus (53.6%) and hidradenitis suppurativa (52.0%), respectively. Since the program’s initiation, there have been
716 encounters between patients and their navigators, with a median of 4.00 encounters per patient and a mean of 5.44
(SD 4.98). The primary communication method was by telephone, for 54.9% of encounters (393/716), followed by text
(32.1%, 230/716). Navigators attended 91 clinic visits in person with their patients. Most encounters focused on appoint-
ment scheduling or reminders (40.3%), followed by wellness checks (19.6%), and addressing patients’ active medical issues
unrelated to either specialty (14.9%). The mean number of issues addressed per encounter was 1.45 (SD 0.849). Multiple
logistic regression analysis confirmed that patients were less likely to perceive wellness checks as helpful encounters, OR
= 0.318 (95% CI: 0.114 - 0.760).
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Conclusion: Addressing healthcare disparities in underserved communities can improve health outcomes and achieve
equity. Patient navigator programs implemented at SUNY Downstate and KCH play a vital role in bridging gaps in care
and providing continuity and essential support for high-risk patients. Further research will compare patients’ clinic atten-
dance rates before and after patient navigator assignment.

Disclosure: M. Kurup: None;G. Shadid: None; J. Pak: None; A. Moncayo: None;N. Kabani: Aurinia, 5, Janssen, 2, 5;
S. Kabir: None; S. Glick: None; E. Ginzler: Adicet Bio, 2, Aurinia, 5, 6, Janssen (Johnson & Johnson), 5.

Abstract Number: 1912

Greater Glucocorticoid and Less Biologic/Targeted Therapy Use in
Midwest PsA Patients Despite Prevalent Comorbidity

Brittany Banbury1, Sharon Dowell2, Christopher Jenkins3, Emily Holladay4, Cassie Clinton5, Fenglong Xie5, Jingyi Zhang5,
Grace Wright6, Jeffrey Curtis7 and Gail Kerr8, 1Mount Sinai Beth Israel, Brooklyn, NY, 2NEA Baptist Memorial Hospital,
JONESBORO, AR, 3Medstar Georgetown University Hospital, Washington, DC, 4University of Alabama at Birmingham,
Edmond, OK, 5University of Alabama at Birmingham, Birmingham, AL, 6Grace CWright MD PC, New York, NY, 7University
of Alabama at Birmingham, Hoover, AL, 8Washington DC VAMC/Georgetown and Howard Universities, Washington, DC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is regional variation in the clinical characteristics, treatment, and outcomes of patients with
inflammatory arthritis in the US. Despite a higher reported prevalence of PsA in the US, and an association with obesity
and the metabolic syndrome, little is known about regional and ethnic variation of PsA disease activity, disease burden,
and medication utilization in the US. We evaluated the distribution of PsA disease activity, medication use, insurance cover-
age, and comorbidity across US regions.

Methods: PsA patients from 198 practice sites in the ACR’s Rheumatology Informatics System for Effectiveness (RISE)
EMR-based registry (1/2020-3/2023) with self-reported race and region of care comprised the study cohort. The distribution
of clinical characteristics, disease activity and clinical measures [BMI, MDHAQ, pain, patient/physician global, ESR, CRP,
high disease activity (HDA - RAPID3 >12)], high comorbidity [RxRisk >90th percentile], insurance coverage, and use of con-
ventional, biologic, and targeted-synthetic DMARDs across geographic regions of the US were evaluated. Vulnerable
patients were defined by Area Deprivation Index (ADI) 80. We used descriptive statistics anchored at the index date with
an 18-month ascertainment window for demographic and clinical measures. Medication use reflected prednisone ((not
mutually exclusive, with high dose defined as ≥ 10mg) and DMARD use (mutually exclusive) during the 18-month period prior
to index. Regression models evaluated correlates of HDA and comorbidity, while adjusting for age, sex, race, ethnicity, and
insurance.

Results: Of 32,732 PsA RISE patients, most were White women with a mean (SD) age of 57.7(13.5) years and with private
insurance (60%). Most patients (81.8%) had a BMI of > 25, and patients in the Midwest had the highest mean BMI (32.4
±7.8). The median (25, 75) RxRisk was 2.0 (1.0, 5.0) and ADI ≥80 was present in 13.3%. Almost a third (31.2%) of patients
had HDA, with the highest prevalence in the South (33.5%). There were regional variations in comorbidity and medication
use. Approximately a quarter of the cohort (26%) received oral corticosteroids (OCS) and high dose OCS was more preva-
lent in the Midwest (17.0%), as was csDMARDs use compared to other regions (25.3%). Midwest PsA patients also
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reported more frequent use of high dose OCS use in combination with csDMARDs (31.3%) compared to other regions
(NE 20.5%, South 13.6%, West 17.6%). In contrast, the lowest prevalence of bDMARD use was in the Midwest (62.5%
vs. 67.1% NE, 68.8% South, and 70.0% West). Additionally, PsA patients in the Midwest had the highest odds of high
comorbidity [OR: 1.73 (1.17-2.56, p=0.006].

Conclusion: Treatment of PsA disease varies across US regions with higher-than-expected use of high dose corticoste-
roids and in patients with multimorbidity and obesity. Further work is needed to understand the drivers behind treatment
trends in these regions to optimize treatment and mitigate adverse outcomes in PsA patients.

DMARD: Disease-modifying antirheumatic drug. 1 High dose oral corticosteroid defined as ≥10mg daily prednisone or pred-
nisone equivalent. High dose oral corticosteroid is the proportion of high dose steroid users among all patients who had ste-
roid use (n=8,635; 26% of PsA cohort). 2 DMARD use is mutually exclusive with the hierarchy: tsDMARD > bDMARD >
Apremilast > csDMARD monotherapy. Figure. Regional Use of DMARDs and High Dose Corticosteroids in PsA Patients
(n=32,732) (%)

Table. Clinical Characteristics, Insurance, Area Deprivation Index and Disease Activity of PsA patients (n=32,732).
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Disclosure: B. Banbury: None; S. Dowell: None; C. Jenkins: None; E. Holladay: None; C. Clinton: None; F. Xie:
None; J. Zhang: None; G. Wright: AbbVie/Abbott, 2, 6, AstraZeneca, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly,
2, 6, Genentech, 2, Janssen, 2, 6, Novartis, 2, Pfizer, 2, 6, UCB, 2, 6; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual,
5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genen-
tech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi,
2, 5, UCB Pharma, 2, 5;G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, CSL Behring,
6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1.

Abstract Number: 1913

Health Literacy and Disease, Clinical, Functional and Management
Outcomes in Inflammatory Arthritis: A Systematic Literature Review

Mrinalini Dey1, Shyam Budhathoki2, Sofia Ramiro3, Kaleb Michaud4, Helen Elwell5, Sam Norton6, Maya H. Buch7,
Andrew Cope1, Richard Osborne8, James Galloway9 and Elena Nikiphorou1, 1King’s College London, London,
United Kingdom, 2Imperial College London, London, United Kingdom, 3Leiden University Medical Center, Bunde,
Netherlands, 4University of Nebraska Medical Center, Omaha, NE, 5British Medical Association, London,
United Kingdom, 6King’s College London, London, England, United Kingdom, 7Division of Musculoskeletal &
Dermatological Sciences, University of Manchester, and NIHR Manchester Biomedical Research Centre, Manchester,
United Kingdom, 8Swinburne University of Technology, Swinburne, Australia, 9Centre for Rheumatic Diseases, King’s
College London, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Health literacy (HL) is a key social determinant of health in inflammatory arthritis (IA), including rheu-
matoid arthritis, psoriatic arthritis and axial spondyloarthritis, as it can determine engagement in diagnostic, treatment and
self-management. We aimed to conduct a systematic literature review (SLR) to i) summarise associations between HL and
IA outcomes; iii) inform management in IA; ii) identify areas for further research.

Methods: This SLR was registered on PROSPERO (CRD42024511354). Inclusion criteria were adults (≥18 years) with IA;
studies assessing HL or interventions targeting HL; observational and qualitative studies, randomised controlled trials;
English-language articles.
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A comprehensive search was performed in February 2024, with MeSH headings and keywords for HL and IA, in MEDLINE,
Scopus, Cochrane Library, Health Technology Assessment and PsycINFO, with no time restriction. HL measures and out-
comes were not defined, to ensure capture of all potentially relevant articles.

Data were extracted on demographics, HL assessment and relevant outcomes such as (but not limited to) disease activity,
quality of life, function and healthcare utilisation. Outcomes were then grouped into core themes.

Table 1: Demographics of included study cohorts. axSpa: axial spondyloarthritis. AYA: adolescents and young adults. IA: inflammatory arthritis.
PsA: psoriatic arthritis. RA: rheumatoid arthritis. RCT: randomised controlled trial. * denotes cohorts from the same study.
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Results: Of 3087 identified articles (following de-duplication), 29 were included, comprising: 22 cross-sectional studies; two
randomised controlled trials; two prospective cohort studies; one case-control study; one retrospective cohort study; one
qualitative study. The total cohort comprised 16402 individuals (75% female), with a mean age of 57.5 years (SD 9.6). Eth-
nicity was reported in 13 studies; 66% of patients were Caucasian. 89% had rheumatoid arthritis, 4% axial spondyloarthritis,
3% psoriatic arthritis and 4% unspecified IA (Table 1).

Measures of HL included: Test of Functional Health Literacy in Adults (short and long form; n=13); Single Item Literacy
Screener (n=10); Rapid Estimate of Adult Literacy in Medicine (n=6); Health Literacy Questionnaire (n=2).

Identified themes included disease activity, patient-reported outcomes (PROs), healthcare utilisation and medication history.
Key findings are in Figure 1.

Meta-analysis was deemed inappropriate due to marked heterogeneity of exposure and outcome measures. Outcomes
were grouped based on themes. Overall, low HL was associated with worse disease activity (across a cohort of n=816
patients); greater disability (n=6678); higher depression and anxiety (n=958); higher cognitive, emotional and physical fatigue
(n=708); poorer medication adherence (n=6051); lower internet access and confidence with remote consultations (n=832);
increased healthcare utilisation (n=123); decreased understanding of health information and shared decision-making.

Conclusion: This is the first SLR to comprehensively synthesise the extensive outcomes associated with HL in people with
IA, including increased disease activity, worse PROs, greater healthcare utilisation and decreased access to medication
and care.

Figure 1: Key associations between health literacy (HL) and outcomes in inflammatory arthritis. eHEALS: eHealth Literacy Scale. HELP: Health
Education Literacy. HLQ: Health Literacy Questionnaire. REALM: Rapid Estimate of Adult Literacy in Medicine. RLG: Rheumatology Literacy
Guide. SILS: Single Item Literacy Screener. STOFHLA: Short Test of Functional Health Literacy in Adults. TOFHLA: Test of Functional Health Lit-
eracy in Adults. DMARD: disease-modifying anti-rheumatic drug. bDMARD: biologic DMARD. csDMARD: conventional synthetic DMARD. DAS:
disease activity score. DAS28: disease activity score 28- joints. HAQ: Health Assessment Questionnaire. MDHAQ: Multi-Dimensional Health
Assessment Questionnaire. HAD: Hospital Anxiety and Depression scale. OR: odds ratio.
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Our findings may be used to inform policy and resource allocation, and improve access and quality of care in IA, particularly
among those patients with lower HL.

Disclosure: M. Dey: None; S. Budhathoki: None; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2,
5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; K. Michaud: None; H. Elwell: None;
S. Norton: None;M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer Ingelheim, 6, CESASMedical, 6, Galapagos,
2, 6, Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6; A. Cope: AbbVie, 6, Bristol-Myers Squibb, 2, 5, 6, GSK/Galvini, 12, Data
monitoring committee, Janssen, 2, 5, UCB, 2, 5; R. Osborne: None; J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapa-
gos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6; E. Nikiphorou: AbbVie, 1, 6, Alfasigma, 1, 6, Fresenius Kabi,
1, 6, Galapagos, 1, 6, Gilead, 1, 6, Lilly, 1, 5, 6, Pfizer, 1, 5, 6, UCB, 1, 6.

Abstract Number: 1914

Racial and Ethnic Differences in the Prevalence of Disease Features in
Systemic Sclerosis

Harry Hurley1, Davina Chen2, Xianhong Xie3, Manpreet Parmar4 and Bibi Ayesha5, 1Albert Einstein College of Medicine,
Maplewood, NJ, 2Montefiore Medical Center, New Rochelle, NY, 3Albert Einstein College of Medicine, Bronx, NY,
4Montefiore, Bronx, NY, 5Montefiore Medical Center, Metuchen, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic, systemic autoimmune disease with a higher prevalence
among women and racial/ethnic minority groups in the US. Despite the growing number of Asian/Pacific Islander and His-
panic individuals in the US, there is limited literature about the epidemiology of SSc in these populations. This single-center
retrospective cohort study aims to compare the clinical features of SSc in a racially and ethnically diverse patient population.

Methods: After the institutional board review approval (IRB), electronic medical records were queried to identify patients
who met the 2013 ACR classification criteria for SSc. A retrospective chart review was done to identify the demographic,
clinical parameters and the disease course. Median (IQR) for the continuous variables, n (%) for the categorical variables
were generated. Kruskal Wallis tests were used to compare the continuous variables, Chi-square tests or Fisher’s exact
tests were used to compare the categorical variables. All tests were two-sided, p-value < 0.05 was considered statistically
significant. SAS software version 9.4 (Cary, NC, USA) was used for the statistical analyses.
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Results: A total of 146 patients with SSc met the inclusion criteria. Baseline characteristics were evenly distributed among
race and ethnicity. While degree of skin involvement was evenly distributed as well, black patients had significantly higher
rates of overlap syndromes than Hispanic patients (p = 0.01). Organ involvement was also affected by racial/ethnic back-
ground: puffy fingers and calcinosis cutis were more frequently reported in non-Hispanic White and Asian patients
(Table 1, p = 0.01 and 0.003 respectively). Perifollicular hypopigmentation was reported far more frequently in Black patients
than non-Hispanic White patients (Table 1, p < 0.0001). Telangiectasias were more commonly reported in Hispanic than
Asian patients (Table 1, p = 0.005). GERD was less frequently reported in non-Hispanic White patients than Asian patients
(Table 2, p = 0.04). Gastritis was more frequently reported in non-Hispanic White than Black patients. Analysis of serologies
revealed anti-SSA more frequently and reported in Black than Hispanic patients (Table 3, p = 0.003).

Conclusion: This is one of a few studies describing racially diverse cohorts with systemic sclerosis. Our findings illustrate dif-
ferences in manifestations of SSc amongst minority groups, emphasizing a need for larger studies to better understand
these differences. Tailoring treatment to better address race and ethnicity-specific features of disease in one of many ways
to address structural disparities in healthcare. This study highlights the utility of a national registry of SSc patients’ ethnicity,
organ manifestations, serologies, and management.

Table 3: Racial/Ethnic distribution of serologies
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Disclosure: H. Hurley: None; D. Chen: None; X. Xie: None; M. Parmar: None; B. Ayesha: None.

Abstract Number: 1915

Patient-reported Difficulties Regarding Reproductive Health Discussions
in an Urban Outpatient Setting

Martha Delgado1, Cassidy Hernandez-Tamayo2, Melissa Wilson2 and Leanna Wise3, 1Los Angeles General Hospital/
KeckMedicine of USC, Costa Mesa, CA, 2Keck School of Medicine of USC, Los Angeles, CA, 3LAGMC/KeckMedicine of USC,
Los Angeles, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Timely reproductive health conversations in the rheumatology outpatient setting are essential for
optimal maternal-fetal health; however, the literature suggests that these conversations happen for only 50% of encounters
with rheumatic disease patients of childbearing age. In this study, we gathered patient-reported insight into the difficulties
encountered when discussing reproductive health issues in the outpatient setting in a primarily Hispanic population in urban
Los Angeles.
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Methods: A cross-sectional survey derived from the 2020 ACR Reproductive Health Guideline was distributed in English or
Spanish to female patients ages 18-50 with systemic lupus erythematosus (SLE) or rheumatoid arthritis/juvenile idiopathic
arthritis (inflammatory arthritis; IA) seen in our academic outpatient rheumatology clinic in the Los Angeles metropolitan area
in late 2023. Participants were queried as to reasons they perceive difficulty in discussing contraception and pregnancy with
their lupus/arthritis doctor; responses were analyzed based on participants’ diagnosis (SLE vs IA) and language preference
(English vs Spanish). Questions regarding OB-GYN referral and language barriers were combined in all surveys and analyzed
as a unit due to an unintentional error. Univariate logistic regression was used to assess the relationship between diagnosis,

3894

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



preferred language, and barriers to reproductive health discussions. A two-sided p-value of < 0.05 was considered statisti-
cally significant.

Results: 153 SLE and 151 IA participants were analyzed (Table 1). Most participants identified as Hispanic (91.4%) and had
a Spanish survey preference (62.5%) (Table 1). Spanish respondents were more likely to note a deferral to OB-GYN or have
a language barrier (OR 1.95; 95% CI 1.08-3.55; p=0.03), less likely to consider issues of reproductive health not relevant to
them (OR 0.30; 95% CI 0.13-0.71; p=0.01) and less likely to report no barriers to reproductive health discussions (OR 0.61;
95% CI 0.38-0.99; p=0.05) vs. English respondents (Table 2). IA participants were more likely to be referred to an OB-GYN
or have a language barrier (OR 1.80; 95% 1.04-3.11; p=0.04) and were borderline less likely to feel that pregnancy was
unsafe for them (OR 0.59; 95% CI 0.32-1.07; p=0.08) compared with SLE patients (Table 2). There were no differences in
appointment time, perceived clinician knowledge, or patient comfort level. Of note, 37.7% of SLE participants and 33.1%
of IA participants noted no barriers to discussing reproductive health.

Conclusion: Our study sheds light on the patient’s perspective, and highlights language or OB-GYN referrals as limitations
to engaging in reproductive health discussions with the rheumatologist. Further studies isolating language as a possible bar-
rier are needed for non-English speaking populations. The large proportion of participants (over a third of the total) who had
no barriers in discussing reproductive-related issues suggests that interventions targeting clinicians may also be helpful.

Disclosure: M. Delgado: None; C. Hernandez-Tamayo: None; M. Wilson: None; L. Wise: AstraZeneca, 1, 6, Aurinia
Pharma, 5, 6, GlaxoSmithKlein(GSK), 6.

Abstract Number: 1916

Healthcare Disparities and Clinical Outcomes in Cardiac Sarcoidosis. a
Retrospective Cohort Study

Yurilu Gonzalez Moret1, Diego Lema2, kevin Lo3 and Fabian Rodriguez Quinonez4, 1Jefferson Einstein Hospital,
Philadelphia, PA, 2Universidad Central de Venezuela, University of Wisconsin, Philadelphia, PA, 3Brigham and Women’s
Hospital, Boston, MA, 4Einstein Medical Center Philadelphia, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis is a condition affecting multiple organ systems, characterized by the presence of non-
caseating granulomas. Cardiac sarcoidosis (CS) is a challenging diagnosis, with a prevalence of 5% to 10% among sarcoid-
osis patients, varying significantly across studies. Small-scale studies have shown differences in CS prevalence and presen-
tation between Caucasians and African American (AA) individuals. However, comprehensive real-world data from a large
national cohort is lacking. This study addresses this gap in understanding cardiac sarcoidosis.

Methods: This is a nationwide, retrospective study. We used the global, multicenter research network (TriNetX) database
from 88 large healthcare organizations across multiple countries. We included patients over 18 years with CS diagnosed
between January 1, 2014, and June 8, 2024, using ICD-10 and ICD-9 codes. Patients were compared based on race
(Caucasians vs. Hispanic or Latino and AA) using 1:1 propensity score matching. Matching accounted for demographics
(age at diagnosis and gender), social determinants of health, laboratory results, QTc interval, left ventricular ejection fraction
(LVEF), chronic associated comorbidities, illicit drug use, infections, diagnostic procedures, and medication use at baseline.
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Outcomes included all-cause mortality, device implantation, heart failure and arrhythmias. Exposure for outcomes was any-
time post-index diagnosis, excluding patients with pre-index event outcomes, endocarditis, or ischemic heart disease. Risks
ratios (RR) with 95% confidence intervals were calculated for each outcome, with a p-value < 0.05 considered significant.

Results: We identified 1,852 Hispanic/AA and 382 Caucasian CS patients. Mean age at diagnosis was 53.8 ± 11.8 and
58.2 ± 11.3 years for AA/Hispanic and Caucasian patients, respectively. Caucasians were more often males (59.9%), while
AA/Hispanics were more often females (52.1%). Comorbidities (hypertension, type 2 diabetes, chronic kidney disease, and
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obesity), cocaine use, elevated HgA1C, and infections were more common in AA/Hispanics. Caucasians underwent more
diagnostic studies (including endomyocardial biopsy and cardiac imaging) and had higher opioid use and more negative
social determinants of health at baseline. After matching, AA/Hispanic patients had higher all-cause mortality risk
(RR=1.88, CI95% 1.05, 3.38; p=0.02) and heart failure (RR= 1.52, CI95% 1.09,2.13; p=0.01) but lower risk of arrhythmias
(RR=0.79, CI95% 0.68,0.92; p=0.002) compared to Caucasians. No significant difference was found in device implantation
rates.

Conclusion: AA/Hispanic patients with CS exhibit higher rates of chronic comorbidities, cocaine use, elevated HgA1C, and
infections compared to Caucasians but have a lower risk of rhythm disturbances. Caucasians undergo more diagnostic
studies and have higher opioid use and more adverse social determinants of health. Further research is needed to under-
stand disparities in health outcomes and healthcare experiences between these groups.

Disclosure: Y. Gonzalez Moret: None; D. Lema: None; k. Lo: None; F. Rodriguez Quinonez: None.
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Abstract Number: 1917

Access to Rheumatology Care near Indian Health Service Hospitals for
American Indian Communities

Tristan Furnary1, Rachel Wallwork2, Megan Lockwood3, Brooke Montgomery4, Caleb Bolden4, Siobhan Wescott5,
Matthew Tobey4 and Marcy Bolster4, 1Harvard Medical School, Brookline, MA, 2Johns Hopkins University, Towson, MD,
3Medstar Georgetown University Hospital, Washington, DC, 4Massachusetts General Hospital, Boston, MA, 5University
of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Geographic barriers to subspecialty care among American Indian (AI) populations are poorly
defined. Mapping the geographic distribution of rheumatology providers is a crucial step to create and implement high-
quality, accessible care. This is necessary given the high prevalence of rheumatic diseases among indigenous peoples.
The aims of this study are to quantify the geographic distribution of United States rheumatologists relative to Indian Health
Service (IHS) hospitals, and to assess access to rheumatology care.

Methods:We identified rheumatologists and advanced practice providers (APPs), including nurse practitioners, and physician
assistants, within 90 miles of 27 IHS hospitals. The initial list of providers was generated by mapping all IHS sites as reported by
IHS.gov in February 2022, three of which have been converted to Tribal management (San Carlos, Sells, Winnebago). We used
Google Maps, US News andWorld Reports, and the American College of Rheumatology Provider Directory to locate providers
within 90 miles of IHS hospitals. This list was refined by cross-referencing with the American Board of Internal Medicine certifi-
cation database. Mean driving distances were calculated between IHS hospitals and the nearest rheumatology clinics for each
IHS Service Area. An 11-question survey was conducted via phone, email, or Doximity. Each clinic was contacted at least three
times before being deemed unresponsive. Clinic survey responses were analyzed via descriptive statistics.

Results: Twenty-four IHS and three Tribal hospitals were included. While 12 (44.4%) were without access to a single rheu-
matology clinic within 90 miles, four hospitals had one clinic, seven hospitals had 2-3 clinics, and four hospitals had 4-6
clinics within 90 miles (Figure 1). The mean driving distance to the nearest clinic per service area ranged from 16.5 to
147.5 miles (Table 1). The initial search for rheumatologists in these service areas revealed 286 physicians from 131 clinics.

Figure 1: Rheumatology Clinics within 90-mile Radius of an Indian Health Service or Tribal Hospital

3898

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Seventy-one rheumatologists (24.8%) were found to have moved out of the service area, retired or were deceased; leaving
215 physicians presumably in practice. Consequently, 29 clinics (22%) were found to be closed, leaving 102 clinics presum-
ably open. We successfully surveyed 31 clinics (30%) representing 108 physicians (50%), and 85 APPs. Among all
responses, the median (IQR) clinic size was one (1-4) physician and one (0-2) APP (Table 2). The median (IQR) new patient
wait time was eight (3-16) weeks. Medicaid was accepted in 24 clinics (n=29, 83%). When asked if patients were seen
through the IHS Purchased and Referred Care program, 12 clinics provided codable responses; nine clinics (75%)
responded “Yes.” Of the remaining 19 clinics, eight clinics responded “Unsure,” two clinic responses were not applicable
as they were located within IHS facilities, and nine clinics did not respond to the question.

Conclusion: Significant geographic barriers to rheumatology care exist for AI communities. Distinguishing barriers, including
geographic barriers, to accessible rheumatology care is an essential first step in addressing improved access to care in an
underserved population enriched for rheumatic diseases.

Disclosure: T. Furnary: None; R. Wallwork: None; M. Lockwood: None; B. Montgomery: None; C. Bolden: None;
S. Wescott: None; M. Tobey: None; M. Bolster: ABIM, 6, ACR, 4, Corbus, 5, Cumberland, 5, Elsevier, 2, Genentech,
5, Medscape, 6, Merck Manual, 6, Rheumatology Reasearch Foundation, 5.

Table 1: Geographic Accessibility of Rural Rheumatology Clinics and Rural Indian Health Service or Tribal Hospitals by IHS Service Area

Table 2: Characteristics of Surveyed Rheumatology Clinics
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Abstract Number: 1918

Exploring the Childhood Opportunity Index and Distance to Care in a
Cohort of Children with Rheumatic Disease

Kristina Ciaglia1 and Alaina Beauchamp2, 1UT Southwestern Medical Center and Scottish Rite for Children, Dallas, TX,
2UT Southwestern Medical Center, Dallas

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Children from disadvantaged neighborhoods and socioeconomic backgrounds experience worse
outcomes and delays in care.1 The Childhood Opportunity Index (COI) is a multidimensional validated tool that allows us
to estimate the potential for children in different neighborhoods to succeed across different neighborhood conditions and/or
inequities geographically.2 The goal of this pilot is to test for patterns of COI and distance to care in a cohort of pediatric
patients with rheumatic disease.

Table 1. Rheumatology Patient Demographics by Distance to Care and Childhood Opportunity Index
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Methods: Patient data was collected from January 2022- November 2023. Residential addresses were geocoded and
linked to COI by census tract. We included patients from Texas and Oklahoma. ArcGIS Pro was used for all geocoding
and analysis. Patient demographics, primary diagnosis, and geographic data were analyzed using standard descriptive sta-
tistics and Euclidean distance.

Results: We included 874 total patients. The maximum driving distance to our center was 575 miles. Only 4% (34/874) of
patients lived within 5 miles from our center. Most of our patients come from within 50miles of our center, and Black and His-
panic patients were more likely to come from neighborhoods within 10 miles, while White patients were more likely to travel
distances of more than 50 miles. Patients who live closest to the hospital have the lowest COI overall. Patients who travel the
furthest distance to care have the lowest COI domain scores, and there was a negative linear relationship with all COI
domains and distance. Patients with lupus and JDM were more likely to travel a further distance (100-250 and >250 miles
to care respectively).

Conclusion: Overall, children with rheumatic disease travel far distances to care, and those near our center have low COI.
Furthermore, our patients who travel the furthest distance to care score the lowest in each COI domain. Most of our patients
ranked highest in social and economic COI domains. We were also able to identify that patients with lupus and JDM are
most likely to travel farther distances. In conclusion, COI may help us understand additional barriers to care, and future direc-
tions include exploring how COI and/or distance to care may affect disease outcome.

Table 2. Childhood Opportunity Index Domain Rankings by Diagnosis
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1. Akinsete AM, Woo JMP, Rubinstein TB. Disparities in Pediatric Rheumatic Diseases. Rheum Dis Clin North Am. Feb
2022;48(1):183-198. doi:10.1016/j.rdc.2021.09.014
2. Noelke, C., McArdle, N., Baek, M., Huntington, N., Huber, R., Hardy, E., & Acevedo-Garcia, D. (2020). Child Oppor-
tunity Index 2.0 Technical Documentation. Retrieved from diversitydatakids.org/researchlibrary/research-brief/how-
we-built-it.

Disclosure: K. Ciaglia: None; A. Beauchamp: None.

Abstract Number: 1919

Patient-reported Social Risk Factor Screening Among Rheumatology
Outpatients

Alissa Chandler1, Mohammed Hamid2, Aurora Jiao3, Kelsey Hulcher4, Isha Sharma5, Patrice Odom4, Andrew Robinson6,
Sara Kellahan2, Maura Kepper7, Colleen Dostal8, Senada Fenelon9, Seth Eisen10, Daphne Lew11 and Alfred Kim12,
1Washington University, St. Louis, MO, 2Washington University School of Medicine, St. Louis, MO, 3Washington
University, Saint Louis, 4Washington University, Saint Louis, MO, 5Washington University in St. Louis School of Medicine,
San Jose, CA, 6Washington University, Fenton, MO, 7Washington University, Brown School of Social Work, Saint Louis,
8Southern Illinois University Edwardsville, St. Louis, MO, 9Washington University St Louis, Ballwin, MO, 10Washington
University School of Medicine, St Louis, MO, 11Center for Biostatistics and Data Science, Institute for Informatics, Data
Science, and Biostatistics, Washington University School of Medicine and Washington University School of Medicine,
Division of Rheumatology, Department of Medicine, St Louis, MO, 12Washington University School of Medicine, Division
of Rheumatology, Department of Medicine, St Louis, MO

Figure 1. Distribution of Pediatric Rheumatology Patients’ Distance to Care from a Single Center Across Texas and Oklahoma
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The purpose of this study was to pilot test a patient-reported social risk factor (SRF) screening tool
among rheumatology outpatients and to examine the distribution of SRFs in patients with autoimmune diseases. It is well

3903

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Figure 2: Percentage of respondents with Core and Supplemental SRF Domains in total sample size. Financial Strain N= 412, Food Insecurity N=412,
Housing Instability N=370, Transportation Needs N= 427, Physical Inactivity N= 429, Social Isolation N=367, Stress N=418, Depression N=450

Figure 3: Percentage of respondents with Core Domain SRFs by sociodemographic characteristic. a) by Race either Black, White or other, b) by
insurance type either Medicaid, Medicare or Managed Care, c) by marital status either divorced/widowed/separated, never married, or married/
in a committed relationship, and d) by age either 18-39 yo, 40-64 yo, or 65+. *Unknown categories excluded
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documented that adverse social determinants of health can negatively impact patients with autoimmune conditions. Thus,
screening patients for SRFs could improve outcomes for patients.

Methods: A SRF screening tool was distributed and completed via the MyChart patient portal of the electronic health record
(EHR), a text messaging link on patients’ mobile phones, or iPads in clinic. Patients were screened for four core SRF
domains (financial strain, housing instability, food insecurity, transportation needs) and four supplemental SRF domains
(physical inactivity, social isolation, stress, depression). Aggregate data from the EHR was extracted for all patients with at
least one domain screened and who were seen by a participating rheumatology provider between January 1, 2023 and
October 31, 2023. Descriptive statistics of SRFs were calculated. Multivariable logistic regressions were used to examine
associations between sociodemographic, clinical characteristics and each SRF.

Results: During our initial pilot phase, 148 out of 187 patients were screened (79%). Only three patients outright refused
screening. The final analytic sample included 483 individuals with an average age of 50 years old and 84% female
(Figure 1). Eighty-four percent of patients screened positive for at least one SRF and the median number of SRFs was
2 (IQR: 1, 4). Physical inactivity (73%, 311/429), and social isolation (58%, 212/367) were the most common SRFs. Among
the Core SRF domains, prevalences were 35% for financial strain (145/412), 22% for housing instability (82/370), 23% for
food insecurity (96/420), and 11% for transportation needs (48/427) (Figure 2). Patients with Black race, Medicaid insurance,
non-married, and younger age had higher reported SRFs than patients with White race, other insurance types, married, and
older age respectively (Figure 3). Multivariate analyses showed that Medicaid insurance increased odds of reporting SRFs in
all 4 core domains. Black versus White race, was associated with increased odds of reporting food insecurity and housing
instability. Primary clinic diagnosis was not associated with increased odds for reporting SRFs.

Conclusion: Our SRF screening program identified a high burden of SRFs among this rheumatology patient population.
This study gives a new level of detail into our patients’ barriers and possible needs. It provides immediately actionable data
for providers and clinical social workers. This was successfully implemented in several rheumatology clinics using existing
EHR tools, and assistance from clinic staff. Future work should seek to uncover associations between SRFs and clinical out-
comes, and further interventions to address SRFs should be developed.

Disclosure: A. Chandler: None;M. Hamid: None; A. Jiao: None;K. Hulcher: None; I. Sharma: None; P. Odom: None;
A. Robinson: None; S. Kellahan: None; M. Kepper: None; C. Dostal: None; S. Fenelon: None; S. Eisen: None;
D. Lew: Arthritis Foundation, 5; A. Kim: Amgen, 2, ANI Pharmaceuticals, 2, AstraZeneca, 5, Atara Bio, 2, Aurinia Phar-
maceuticals, 2, Cargo Therpeutics, 2, Exagen Diagnostics, 2, 6, GSK, 2, 5, 6, Kypha, 2, 4, 10, Miltenyi Biotech, 2, Novar-
tis, 5, Pfizer, 2, Synthekine, 2, Techtonic Therapeutics, 2, The Rheumatology Education Group, 6.

Abstract Number: 1920

Admixture Mapping and Gene-Based Analysis Identifies Rare Variants in
Genes in the IL-13 and TGFβ Signaling Pathways in African Americans
with Systemic Sclerosis

Jordan Hicks1, Daniel Shriner2, Ami Shah3, Maureen Mayes4, Ayo P. Doumatey2, Amy R. Bentley1, Robyn Domsic5,
Thomas Medsger, Jr6, Paula Ramos7, Richard Silver8, Virginia Steen9, John Varga10, Vivien Hsu11, Lesley Ann Saketkoo12,
Dinesh Khanna10, Elena Schiopu13, Jessica Gordon14, Lindsey Criswell15, Heather Gladue16, Chris Derk17, Elana
Bernstein18, S. Louis Bridges14, Victoria Shanmugam19, Lorinda Chung20, Suzanne Kafaja21, Reem Jan22, Marcin
Trojanowski23, Avram Goldberg24, Benjamin Korman25, James W. Thomas26, Elaine Remmers27, Adebowale Adeyemo2,
Charles Rotimi2, Fredrick Wigley28, Francesco Boin29, Daniel Kastner30 and Pravitt Gourh31, 1National institute of Health,
Bethesda, MD, 2Center for Research on Genomics and Global Health, National Human Genome Research Institute,
National Institutes of Health, Bethesda, MD, 3Division of Rheumatology, Johns Hopkins University, Ellicott City, MD,
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4UTHealth Houston Division of Rheumatology, Houston, TX, 5Division of Rheumatology and Clinical Immunology,
University of Pittsburgh School of Medicine, Pittsburgh, PA, 6Division of Rheumatology and Clinical Immunology,
University of Pittsburgh School of Medicine, Verona, PA, 7Medical University of South Carolina, Charleston, SC, 8Division
of Rheumatology and Immunology, Medical University of South Carolina, Charleston, SC, 9Georgetown University
School of Medicine, Washington, DC, 10University of Michigan, Ann Arbor, MI, 11Department of Medicine, Rheumatology
Division, Rutgers-RWJ Medical School, South Plainfield, NJ, 12New Orleans Scleroderma and Sarcoidosis Patient Care and
Research Center, Louisiana State University and Tulane University Medical Schools, New Orleans, LA, 13Division of
Rheumatology, Medical College of Georgia at Augusta University, Martinez, GA, 14Division of Rheumatology, Weill
Cornell Medical College, New York, NY, 15Genomics of Autoimmune Rheumatic Disease Section, National Human
Genome Research Institute, National Institutes of Health, Bethesda, MD, Bethesda, MD, 16Arthritis & Osteoporosis
Consultants of the Carolinas, Charlotte, NC, 17Division of Rheumatology, University of Pennsylvania, Philadelphia, PA,
18Division of Rheumatology, Department of Medicine, Vagelos College of Physicians and Surgeons, Columbia University
Irving Medical Center, New York, NY, 19NIH Office of Autoimmune Disease Research in the Office of Research on
Women’s Health, National Institutes of Health, Bethesda, MD, Bethesda, MD, 20Stanford University, Woodside, CA,
21Division of Rheumatology, University of California, Los Angeles, Los Angeles, CA, 22Section of Rheumatology,
Department of Medicine, University of Chicago, Chicago, IL, 23Department of Rheumatology, Boston University School of
Medicine, Boston, MA, 24NYU Langone Health - NYU Hospital for Joint Diseases, Lake Success, NY, 25University of
Rochester, Rochester, NY, 26NIH Intramural Sequencing Center, National Human Genome Research Institute, National
Institutes of Health, Bethesda, MD, 27Medical Genetics Branch, National Human Genome Research Institute, National
Institutes of Health, Bethesda, MD, 28Johns Hopkins University, Division of Rheumatology, Baltimore, MD, Baltimore,
MD, 29Cedars-Sinai Medical Center, Los Angeles, CA, 30National Human Genome Research Institute, Bethesda, MD,
31National Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH),
Bethesda, MD, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There are significant racial disparities in systemic sclerosis (SSc), with an increased disease burden
and worse outcomes among African American (AA) individuals. Reasons for this increased prevalence, severity, and

Figure 1: Admixture Analysis Plots A. Overall SSc; B. ACA+ Antibody Subset; C. ATA+ Antibody Subset; D. AFA+ Antibody Subset; E. ARA+ Anti-
body Subset

3906

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



mortality of SSc in AA patients are largely unknown. AA individuals primarily derive their ancestry from West Africa. AA SSc
patients, like West Africans, have a higher prevalence of SSc with an earlier age of onset, diffuse skin involvement and pul-
monary complications. The objective of this study is to identify genetic variants that explain the increased frequency and
severity of SSc in AAs.

Methods: SSc patients from the Genome Research in African American Scleroderma Patients (GRASP) cohort met either
the 1980 ACR or 2013 EULAR criteria for SSc, or had at least 3 of 5 features of CREST syndrome. Admixture mapping
was performed on 946 patients and 934 controls using 998,750 genotyped markers. Local ancestry was inferred using
RFMix (v.1.5.4) and a reference panel of five ancestries derived from the 1000 Genomes Project. The genome-wide
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significance level was set at 2.3×10−4 and suggestive level was P< 0.05. Genes contained within the admixed regions with at
least nominal significance were identified. Gene-based (SKAT-O, Burden, and KBAC) testing was performed onmissense or
loss of function (LoF) variants with a CADD score >10 suggesting deleteriousness and a minor allele frequency < 0.001 in
gnomAD and TOPMed, from the exome sequences of 379 patients and 411 controls. Genes with a P< 0.05 in at least
two of three gene-based tests were identified for further analysis.

Results: Admixture mapping of SSc identified one genome-wide significant and thirteen suggestive regions (Figure 1A).
Stratified analysis on SSc autoantibody subsets of SSc identified one genome-wide significant and several suggestive
regions (Figure 1B-E). Gene-based testing within these admixed regions identified enrichment of rare variants in twenty-
seven genes in overall SSc and one, six, and three genes in the AFA, ATA, and ACA subsets, respectively (Table 1). Four
genes (IL13, SCL29A2, OR10C1, and GDF9) were significant in both overall SSc and an autoantibody subset.

Conclusion:Our unique approach of utilizing admixture mapping to map trait gene regions and analyze them for enrichment
of rare variants has yielded several potential candidate genes. Perhaps most easily understood are IL13, GDF9, and XPO4,
which regulate TGFβ signaling via SMAD3. IL13 encodes an immunoregulatory cytokine that serves to activate an immune
response through inflammation and activation of the pro-fibrotic TGFβ pathway. GDF9 encodes a secreted ligand
for TGFβ receptors, initiating recruitment and activation of SMAD3. XPO4 is associated with anti-fibrotic activity via media-
tion of the nuclear export of SMAD3 and regulation of TGFβ signaling. Dysregulated IL13 and TGFβ signaling have been pre-
viously reported in SSc. Our unique approach and these findings help explain some of the genetic risk factors in AA subjects
with SSc that contribute to the disparate outcomes in this population.

Disclosure: J. Hicks: None; D. Shriner: None; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5;
M. Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Horizon Therapeutics, 5, Merck/MSD, 5;
A. Doumatey: None; A. Bentley: None; R. Domsic: AstraZeneca, 2; T. Medsger, Jr: None; P. Ramos: None;
R. Silver: None; V. Steen: None; J. Varga: None; V. Hsu: None; L. Saketkoo: None; D. Khanna: AbbVie/Abbott,
2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeu-
tics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2;
E. Schiopu: None; J. Gordon: None; L. Criswell: None; H. Gladue: None; C. Derk: None; E. Bernstein: AstraZeneca,
5, aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5; S. Bridges: None;
V. Shanmugam: None; L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences,
2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe, 1, 2; S. Kafaja: None; R. Jan: None; M. Trojanowski: None;
A. Goldberg: None; B. Korman: None; J. Thomas: None; E. Remmers: None; A. Adeyemo: None; C. Rotimi: None;
F. Wigley: None; F. Boin: Adicet Bio, 2; D. Kastner: None; P. Gourh: None.
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Abstract Number: 1921

Devastating Morbidity andMortality Rates in the Hmong Population with
a Diagnosis of Gout Who Had a COVID-19 Infection

Kari Falaas1, Michael Schnaus2, Margaret Singer3, Allison Hochstetler3, Pang Nhia Khang4, Katherine Schmiechen4 and
Elie Gertner3, 1University of Minnesota, Regions Hospital, Minneapolis, MN, 2University of Minnesota, Regions Hospital,
Methodist Hospital, Minneapolis, 3University of Minnesota, Regions Hospital, Minneapolis, 4Regions Hospital,
Minneapolis

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hyperuricemia is associated with an elevated risk of developing cardiovascular diseases, diabetes,
chronic kidney disease, and metabolic syndromes. The Hmong population, in particular, has a higher predisposition to
hyperuricemia/gout and other comorbid conditions associated. These diseases also occur at much younger ages in this
population. More recently, studies have shown that all individuals with gout have higher risk of morbidity and mortality with
COVID-19 infection. We examined outcomes of COVID-19 infection in the Hmong population with gout to determine
whether these effects were magnified and of even greater import.

Methods: We conducted a retrospective cohort study on patients ≥ 18 years old with documented COVID-19 infection
requiring oxygen who were admitted to two tertiary care centers between March 1, 2020- December 31, 2021. COVID-19
outcomes including ventilatory support, 30-day mortality, and length of stay were compared between Hmong and non-
Hmong cohorts. This abstract presents a descriptive analysis of COVID-19 outcomes in the Hmong population with gout
compared to COVID-19 outcomes in the Hmong population without gout and other non-Hmong cohorts.

Table 1. Demographics of the Hmong population with gout versus other cohorts
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Results: From a cohort of 591 patients with severe COVID-19, 107 patients identified as Hmong. Among the total data set,
54 patients had a prior diagnosis of gout, with 22 of these patients identifying as Hmong. The prevalence of gout in the
Hmong cohort was 20% versus 7% in the non-Hmong cohort with severe COVID-19 infection (Figure 1). The average age
of the 22 patients with severe COVID-19 identifying as Hmong and with a comorbidity of gout was 62.9 years. Fourteen
(63.6%) of these patients identified as male, with an average BMI of 28.7. Other underlying comorbidities for this cohort
included chronic lung disease, chronic heart failure, renal disease, and diabetes with end organ damage (Table 1). The aver-
age length of stay was 12.2 days, with 10 patients requiring mechanical ventilation (45%). The 30-day mortality rate was
55% (n=12) (Figure 2). Demographics for the other cohorts are also displayed in Table 1. The other 85 patients who identified
as Hmong without gout had the second highest ventilatory support needs (28%) and had a 35% 30 day mortality rate. In the
non-Hmong gout cohort, 25% required invasive ventilatory support with a 30 day mortality rate of 22%. This is compared to
the non-Hmong without gout cohort of which only 15% required mechanical ventilation and had a 14% 30 day mortality rate.

Figure 1. Comparison of the incidence of gout in patients with severe COVID-19 between the Hmong population and the non-Hmong population

Figure 2. Comparison of clinical outcomes of patients with severe COVID-19 in the Hmong population versus the non-Hmong population with and
without gout
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Conclusion: Our case series describes markedly severe COVID-19 outcomes in the Hmong population with gout with a
30-day mortality rate of 55%. Hmong patients without gout fared slightly better but still worse than non-Hmong patients with
gout. The combination of genetic predisposition to hyperuricemia, the presence of gout, and the presence of COVID-19
infection was devastating in the Hmong population. These findings again highlight the comprehensive efforts needed in
healthcare systems in approaching hyperuricemia and gout. Furthermore, in order to prevent future morbidity and
mortality, there is a critical need for outreach and education to diverse ethnic and racial groups with gout due to the serious
nature of the underlying disease process.

Disclosure: K. Falaas: None; M. Schnaus: None; M. Singer: None; A. Hochstetler: None; P. Khang: None;
K. Schmiechen: None; E. Gertner: None.

Abstract Number: 1922

Insights into Rheumatology Practice in Uganda

Marwin Groener1, Evelyn Hsieh2, Lillian Tugume3 and Mark Kaddumukasa3, 1Johns Hopkins Hospital, Baltimore, MD,
2Yale School of Medicine / VA Connecticut Healthcare System, West Haven, Connecticut, New Haven, CT, 3Makerere
University Kampala, Kampala, Uganda

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Data regarding the prevalence of rheumatic diseases in sub-Saharan Africa is scarce and only a
small number of rheumatologists practice in this region. Uganda with its 48 million people has two practicing rheumatolo-
gists, both working in the capital city of Kampala. The goal of this project was to describe the local spectrum of rheumatic
diseases, available testing, medications, costs, and unique challenges.

Methods: From January-February 2024, de-identified clinic-level data regarding types of referrals and diagnoses encoun-
tered at the weekly Rheumatology Clinic at Mulago National Referral Hospital in Kampala, Uganda was aggregated over a
six-week period. Pricing for laboratory tests and medications was obtained from a local laboratory and three local
pharmacies.

Results: The most common conditions presenting at the Rheumatology Clinic included rheumatoid arthritis, osteoarthritis,
connective tissue diseases, including systemic lupus erythematosus and systemic sclerosis, fibromyalgia, and unclear
diagnoses. Knowledge gaps among primary care doctors lead to a high number of referrals for osteoarthritis. The available
diagnostic testing includes anti-nuclear antibodies, disease-specific autoantibodies such as rheumatoid factor, anti-cyclic
citrullinated peptide antibodies, anti-double stranded DNA antibodies, anti-neutrophil cytoplasmic antibodies, CRP, and
complement levels. Laboratory testing is mainly provided by private laboratories and is usually paid out-of-pocket. Test
prices range from USD 3.35 to USD 33.25, thereby exceeding multiple times the median daily income of USD 2.50. Prednis-
olone and oral disease-modifying anti-rheumatic drugs (DMARDs) such as azathioprine, methotrexate, hydroxychloroquine,
and tofacitinib are frequently prescribed. Average monthly drug prices range from USD 3.12 to USD 65.52. Some biologics
including rituximab and adalimumab are available, however, are usually not affordable for patients. The easy availability of
glucocorticoids over-the-counter complicates the management of steroid tapers. Cost and the reportedly high rate of latent
tuberculosis in the population limit the use of TNF-alpha inhibitors.
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Conclusion: Access to rheumatology care in Uganda is constrained by a paucity of rheumatologists. The spectrum of avail-
able laboratory testing is extensive. Oral DMARDs are the mainstay of therapy, whereas biologics are not regularly used.
Costs are a strong limiting factor for both diagnostics and medications. Research is needed to determine the prevalence
of rheumatic diseases in Uganda. Additionally, the education of more providers in the diagnosis and management of rheu-
matic and musculoskeletal conditions is paramount to meet the needs of a growing population. This emphasizes the neces-
sity for enhanced training opportunities for local physicians.

Disclosure: M. Groener: None; E. Hsieh: None; L. Tugume: None; M. Kaddumukasa: None.

Abstract Number: 1923

Social Determinants of Health Documentation and Prevalence Among
Rheumatology Patients Seen in a Southern Medical Center

Kate McCarty1, Rahima Begum1, Kiara Aaron1, Candace Feldman2 and Maria I. (n"Maion") Danila3, 1University of
Alabama at Birmingham (UAB), Birmingham, AL, 2Brigham and Women’s Hospital, Boston, MA, 3University of Alabama
at Birmingham (UAB), Birmingham VA Medical Center, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Social determinants of Health (SDoH) such as poverty and housing instability, influence outcomes
of people with rheumatic and musculoskeletal disease (RMD). People with RMD often face financial constraints to afford
medications and attend required appointments, so it is important to evaluate SDoH-related needs in these patients to: 1)
identify patients who are disproportionately affected and 2) develop interventions to mitigate SDoH burden. The objective
of this study was to understand the prevalence of SDOH-associated needs as documented in a sample of electronic health
records (EHR) and through formal assessment questionnaires in people with RMD from a large academic rheumatology
practice in the South.

Methods: Formal surveys of SDoH for people who screen positive for financial difficulties are performed in the Emergency
Department or in some specialized clinics at our academic medical center. We extracted demographic data on all patients
who had a visit in the rheumatology clinic between 1/2023 and 4/2024 and compared the characteristics of patients who
completed this form and those that did not. We describe the SDoH needs assessed using the formal assessment question-
naire. In addition, we conducted a retrospective EHR review of 100 randomly selected patients with at least one International
Classification of Disease (ICD-9/10) code for a RMD and who have public insurance (Medicaid or Medicare) or are uninsured.
Provider and nursing notes, portal messages, and social work forms were reviewed for key terms (Ulysse et al., Chandler,
et al.) to evaluate for financial insecurity, transportation access, education level, childcare difficulties, medication affordability,
medication adherence, and housing instability.

Results: Among 14,108 patients, there were significant differences in baseline characteristics between patients who
screened positive for financial difficulties and completed the SDOH questionnaire (N=1754) compared to those who did
not screen positive and were not prompted to complete this form (N=12,354) (Table 1). They were slightly older, more likely
to be Black, and more likely to have public or have no insurance. They were also less likely to be married. Housing instability
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Table 1. Baseline characteristics for the patients who did not complete formal SDOH assessment vs patients who completed formal SDOH
assessment
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and transportation inaccessibility were the most documented SDOH needs assessed by the questionnaire (Table 2). In man-
ual EHR review, medication affordability was the most frequently documented SDOH need (Table 3). Female sex, lack of
insurance, and Medicaid insurance status were associated with inability to afford medications.

Conclusion: Among people with RMDwho completed a formal SDOH assessment, the most needs included housing insta-
bility and transportation difficulty, and EHR review also revealed documented concerns with medication affordability. A stan-
dardized screening tool implemented during rheumatology clinic visits may help assess SDOH needs to connect patients
with appropriate resources to mitigate burden and reduce care inequities.

Table 2. Answers of patients who completed the formal SDOH assessment
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Disclosure: K. McCarty: None; R. Begum: None; K. Aaron: None; C. Feldman: Bain Capital, LP, 2, BMS Foundation,
5, Curio Bioscience, 12, My husband is a founder and will (but has not to date) receive equity., Harvard Pilgrim, 2, OM1,
Inc., 2; M. Danila: AbbVie/Abbott, 2, Pfizer, 5.

Abstract Number: 1924

Racial and Gender Disparities in Psoriatic Arthritis Clinical Trials

Dania Kaur1, Fizza Zulfiqar2, Akshee Batra3 and Abhinav Vyas4, 1North Alabama Medical Center, Muscle Shoals, AL,
2Trinity Health Oakland/Wayne State University, Pontiac, MI, 3University of Miami, Miami, FL, 4Vanderbilt University
Medical Center, Nahville, TN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To develop effective novel treatment strategies for psoriatic arthritis that cater to patients from
diverse backgrounds, it is crucial that all racial groups, without exception, have equal opportunities to participate in clinical
trials.

Table 3. SDOH needs within the randomly selected sample of 100 patients that underwent manual EMR review
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Methods: Using ClinicalTrials.gov, a web-based resource that registers all studies meeting the definition of a clinical trial
according to the International Committee on Medical Journal Editors, we identified all phase 1 to phase 4 psoriatic arthritis
clinical trials. Wemanually abstracted data on the racial distribution of enrolled participants, sex distribution, trial phase, loca-
tion, and year of trial reporting. Additionally, we conducted subgroup analyses of racial distribution based on trial phase and
location and evaluated trends in racial disparity within clinical trial enrollment over the years.

Results:We identified 84 clinical trials related to Psoriatic arthritis, of which 91.6%were done in Europe or the United States.
Most of these were phase 3 clinical trials (60.7%). The racial distribution of enrolled participants was publicly available in
51(60.7%) clinical trials. The race distribution of enrolled subjects was reported in 50% of Phase 1, 70.6% in Phase
2, 60.9% in Phase 3 and 60% in Phase 4. The race distribution among 15266 study participants in 51 clinical trials was:
85.1%Whites (12997), 1.25 % Blacks (182), 9.2% Asians (1399), 2% other races (306), and 1.6% (246) subjects with unre-
ported race. The same race distribution trend was observed across all subgroups of clinical trials based on phase. The sex
distribution, as seen throughout the trials, was 51.9% in males(13998) and 48.1% in females(12959).

Conclusion: Our research has shown that only 60.7% of psoriatic arthritis studies had racial distribution published. We
noted a decreased representation of blacks, whereas a higher representation of Asians. Strategies to implement equitable
representation in clinical trials in psoriatic arthritis are needed.

Disclosure: D. Kaur: None; F. Zulfiqar: None; A. Batra: None; A. Vyas: None.

Abstract Number: 1925

Use of Geocoded Social Deprivation Indices to Understand Health
Disparities in Pediatric Rheumatology

William Soulsby and Emily Von Scheven, University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Social determinants of health (SDoH) may impact health outcomes via neighborhood-level factors,
such as access to medical care and neighborhood safety. Therefore, geocoded measures of neighborhood social depriva-
tion, such as Area Deprivation Index (ADI) and Childhood Opportunity Index (COI), may be important to understand health
disparities affecting children with rheumatic disease. Our primary aim was to assess the association between neighborhood
deprivation (via ADI and COI) on emergency department (ED) use and inpatient hospitalization among youth seen frequently
in pediatric rheumatology clinic. We hypothesized that higher levels of neighborhood deprivation would be associated with
increased ED use and inpatient hospitalization.

Methods: Subjects defined as frequent presenters to pediatric rheumatology clinic at the University of California, San Fran-
cisco (UCSF) were identified between 1/1/2022-12/31/2022 by the presence of at least 6 healthcare encounters over the
preceding 3-year period with a primary subspecialty clinic in rheumatology. The primary predictor variables were 1) ADI geo-
coded to 9-digit ZIP code and 2) COI geocoded to 5-digit ZIP code. The outcome variables were 1) any emergency depart-
ment use and 2) any inpatient hospitalization. Descriptive statistics were performed to describe the cohort by COI using
Kruskal Wallis and chi-squared tests, as appropriate. Univariate and multivariable (age, sex, primary diagnosis, race,
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ethnicity, primary payor, primary language, distance to care, site of care) logistic regression models were created to investi-
gate the association between our predictor and outcome variables.

Results: Among 520 subjects with JIA (42%), SLE (17%), and other diseases, very low (20%) or low (24%) COI was asso-
ciated with higher ED use, as compared to those with very high (9%) COI (Table 1). Inpatient hospitalization was lowest
among those with very high (4%) COI. ADI and COI did not always correlate, as higher ADI scores (corresponding
to higher neighborhood disadvantage) were seen in those with both very low (median 32, IQR 19-48) and high (median
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34, IQR 11-54) COI. In adjusted analysis, low COI was associated with higher odds of emergency department use (adjusted
odds ratio [aOR] 2.85, 95% CI 1.12-7.26) and inpatient hospitalization (aOR 4.15, 95% CI: 1.25-13.81 – Table 2), as com-
pared to very high COI. Higher ADI scores were not associated with emergency department use or inpatient hospitalizations,
in unadjusted or adjusted analysis (Table 3).

Conclusion: Neighborhood level social deprivation as measured by COI may be associated with worse outcomes among
pediatric rheumatology patients, even accounting for other known causes of health disparities, such as minoritized race
and lower socioeconomic status. Different social deprivation indices may not always yield similar results, as exhibited by
the differences between COI versus ADI in our analysis. Similar analyses should be replicated in other geographic regions
to understand if these results are generalizable. We suggest using multiple neighborhood level measures for studying health
disparities in pediatric rheumatology patients, as they may measure distinct phenomena of local environment.
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Disclosure: W. Soulsby: None; E. Von Scheven: None.

Abstract Number: 1926

Race/ethnicity Is Associated with Disease Severity in Pediatric Patients
with ANCA-associated Vasculitis Hospitalized in the United States

Rob Valdovinos1, William Soulsby2 and Emily von Scheven2, 1UCSF Benioff Children’s Hospital, San Francisco, CA,
2University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Race and ethnicity are societal constructs that contribute to health disparities. Small studies have
found that Hispanic patients with ANCA-associated vasculitis (AAV) are more likely to present with severe features and com-
plications, suggesting a relationship between race/ethnicity and severity of disease. However, racial/ethnic diversity is lack-
ing in larger pediatric cohorts, a struggle that is pervasive in clinical research. The purpose of this study was to examine the
association between race/ethnicity and disease severity in a nationally representative and diverse sample of pediatric
patients hospitalized in the United States (US).

Methods: This cross-sectional study used the Kids’ Inpatient Database (KID), the largest publicly available, claims-based
pediatric inpatient database in the US, to identify patients with granulomatosis with polyangiitis (GPA), microscopic polyan-
giitis (MPA), and eosinophilic granulomatosis with polyangiitis using ICD-10 codes. The primary outcome of interest was
severe disease feature(s), the presence of which was tested as a dichotomous variable using univariate and multivariable
logistic regression models adjusted for age, sex, race/ethnicity, estimated income quartile, hospital teaching status, elec-
tive/non-elective admission, insurance, and/or hospital region). Severe features were defined as illness in organ systems
(e.g., acute kidney injury), complications (e.g., pulmonary hemorrhage), and interventions (e.g., plasmapheresis). Discharges
with missing race/ethnicity were excluded.

Results: 678 weighted AAV discharges were identified from 2014-2019 (Table 1). The sample was racially and ethnically
diverse with 10% of the discharges being for Black patients and 26% for Hispanic patients. Subjects with severe features
had a 2.5-fold higher mean length of stay at 10.2 days (±14.3) compared to 4.3 (±6.5) days in those without (p< 0.001).
411 subjects (60.6%) had at least one severe disease feature. Race/ethnicity was significantly associated with severe dis-
ease in Hispanic as compared to White subjects, in both unadjusted (OR 1.79, 95% CI: 1.17,2.74) and adjusted analysis
(adjusted OR [aOR] 1.74, 95% CI: 1.11-2.72) (Table 2). Additional covariates associated with severe features included youn-
ger age at admission, Medicare as compared to private payor, and hospitals in the South and West as compared to North-
east, in adjusted analysis (Table 2).

Conclusion: To our knowledge, this is the first large, nationally representative study that has found an association between
AAV disease severity and race/ethnicity among pediatric subjects hospitalized in the US. Patients identifying as Hispanic had
higher odds of severe disease, as well as patients whose primary payor was Medicare and hospitals in the South and West.
These findings suggest not only disparities in care among historically marginalized racial/ethnic groups, but also those who
rely on government medical assistance, and those who live in certain geographic regions. Future studies should focus on
boosting the recruitment of these groups in prospective cohort studies in order to identify, better understand, and mitigate
the effects of health care disparities.
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Multivariate model is adjusted for age, sex, race/ethnicity, estimated income quartile, hospital teaching status, elective vs
non-elective admission, expected insurance payor, and/or hospital region). OR = odds ratio; CI = confidence interval; aOR
= adjusted odds ratio; AAV = ANCA-associated vasculitis. Specific examples of severe features: respiratory (acute respira-
tory failure, acute respiratory distress syndrome, respiratory arrest); pulmonary hemorrhage; cardiac (heart failure, myocar-
dial infarction); cardiovascular (hypotension, shock); renal (acute kidney injury); hepatic (acute hepatic failure, hepatitis);
hematologic (defibrination syndrome, thrombocytopenia); metabolic (lactic or metabolic acidosis); sepsis; neurologic (acute
encephalopathy, coma); stroke; need for plasmapheresis, invasive mechanical ventilation, non-invasive mechanical ventila-
tion, renal replacement therapy, extracorporeal membrane oxygenation.

Values are the percentage (95% confidence interval) for categorical variables and the mean (standard deviation) for continuous variables. AAV =
ANCA-associated vasculitis, GPA = granulomatosis with polyangiitis, MPA = microscopic polyangiitis, EGPA = eosinophilic granulomatosis with
polyangiitis.
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Disclosure: R. Valdovinos: None; W. Soulsby: None; E. von Scheven: None.

Abstract Number: 1927

Ethnic and Racial Minorities in Clinical Trials for Autoimmune Connective
Tissue Disease Therapeutic Agents

Connor Buechler, Lindsey Wanberg, Cody Rasner, Nicole Theis-Mahon, Dawn Hackman and David Pearson, University
of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Healthcare Disparities in Rheumatology Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Black, Indigenous, and people of color (BIPOC) experience greater morbidity and mortality from
autoimmune connective tissue diseases (AICTDs); thus, equitable access to randomized controlled trials (RCTs) on AICTDs
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Figure 1: Reporting representation of race and ethnicity in US-based clinical trials relative to US prevalence† by diagnosis. *p<0.05 †Prevalence of
disease by race/ethnicity was based on previously reported meta-analyses of Centers for Disease Control and Prevention registries for LE and
reported 2020 prevalence of SSc and DM/polymyositis as mapped onto corresponding census data. a Data is from 13 United States-based clin-
ical trials involving 1240 patients with lupus erythematosus. b Data is from 3 United States clinical trials involving 79 patients with dermatomyositis
or polymyositis. United States epidemiological data includes patients with dermatomyositis or polymyositis who are 65 years old or younger. c
Data is from 4 United States clinical trials involving 112 patients with systemic sclerosis. United States epidemiological data includes patients with
systemic sclerosis who are 65 years old or younger. Epidemiological data for American Indian, Alaskan Native, Native Hawaiian, and Other Pacific
Islander communities were not always available. Further, those who identified as “Other” race were not represented in the above figure. RCTs
composed of healthy volunteers were not included.

Table 1: Characteristics of included studies. a One RCT addressed SSc, LE, and DM; another RCT addressed LE and DM.
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is a scientific and ethical imperative. Drug safety and efficacy may not be optimized until participants reflect the disease epi-
demiology. We aimed to examine race and ethnicity in RCTs investigating biologic and small molecule agents for AICTDs.

Methods: A search was executed on August 5th, 2022 across MEDLINE, Embase, Web of Science, Cochrane Library,
Global Index Medicus, ClinicalTrials.gov, and International Clinical Trials Registry Platform for English-language studies
involving biologics or new small molecule drugs for lupus erythematosus (LE), dermatomyositis, systemic sclerosis (SSc),
or morphea. Three independent reviewers performed screening followed by eligibility assessment, with inclusion dependent
on consensus by two reviewers. Duplicate study reports were removed, and data was summarized with descriptive statis-
tics and chi-squared analyses.

Table 2: (A) Representation of BIPOC patients in RCTs based in the United States. (B) Representation by race and ethnicity in all included RCTs
over time. *American Indian/Alaskan Native, Asian, Black, Hispanic, Native Hawaiian/Other Pacific Islander, Other
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Results: Ninety-two RCTs were included. The most common reason for exclusion was a lack of participant race or ethnicity
data; around three-fourths (74.5%) of otherwise eligible RCTs were excluded for this reason. Of the 92 included studies,
75 (81.5%) involved LE, 6 (6.5%) dermatomyositis, 14 (15.2%) SSc, and 0 (0.0%) morphea (Table 1). Across all AICTDs,
when analyzing baseline demographics, patients who identified as White were the most frequently included (55.7%), fol-
lowed by Asian (18.9%), Hispanic (16.3%), and Black/African American (12.0%). Those who identified as American Indian/
Alaskan Native and Native Hawaiian/Other Pacific Islander were the least represented (6.2% and 0.1%, respectively). Chi-
squared analysis revealed significant underrepresentation of patients who identify as BIPOC in United States (US)-based
LE and SSc trials compared to United States epidemiological estimates (p< 0.0001 and p=0.0014, respectively; Fig
1, Table 2A). BIPOC were also underrepresented in US-based DM trials, but not significantly (p = 0.2758; Fig 1, Table 2A).
World-wide, despite efforts for improved diversity in clinical trials, the inclusion of BIPOC in RCTs on AITCDs has not
changed significantly in the last five years (X2 = 3.26, p = 0.07; Table 2B). When examining by race, inclusion of patients
who identify as American Indian/Alaskan Native and Hispanic decreased (p< 0.0001). However, patients who identify as
Black/African American increased (p< 0.0001), likely in part attributable to the EMBRACE study, a belimumab RCT which
enrolled participants with African ancestry.

Conclusion:Our data show that inclusivity in RCTs for AICTDs remains problematic. This comes despite the recent push for
greater diversity in clinical trial participants, with the understanding that race is a social construct, and that many differences
in treatment response are driven by social, political, and environmental factors rather than biological factors. The lack of
diversity in trials serves to exacerbate disparities in outcomes for patients who identify as BIPOC and are diagnosed with
AICTDs.

Disclosure: C. Buechler: None; L. Wanberg: None; C. Rasner: None; N. Theis-Mahon: None; D. Hackman: None;
D. Pearson: None.

Abstract Number: 1928

Utilization of Rapid Telehealth Visits by Advanced Practice Providers for
New Patients Referred to a Large Academic Practice with Low Suspicion
for Rheumatologic Disease

Naomi Amudala1, Sheilagh McCauley2, Andrew Kanoff3, Joelle Koplin2, Peter Merkel4 and Ethan Craig5, 1University of
Pennsylvania, Philadelphia, 2Penn Medicine, Philadelphia, PA, 3University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA, 4University of Pennsylvania, Philadelphia, PA, 5University of Pennsylvania, Wallingford, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In most areas in the United States, access to rheumatologists for an initial evaluation is a major chal-
lenge resulting in long wait times for first visits. Seeking to address this problem, a new pathway was implemented utilizing
rapid telehealth visits (RTV) for new patients with a low suspicion for rheumatologic disease, based on either chart review
or self-reported reasons for visit. This report describes the results of this model at a large academic practice, including
impact on access, revenue, and operations.
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Methods: The Division of Rheumatology is a large academic medical practice with 33 faculty members and 3 advanced
practice providers (APPs) seeing >30,000 patients annually across 5 sites.

There are two pathways in which a patient could be scheduled for an RTV. Starting in February, 2021, all internal consults
were reviewed by a rheumatology APP via chart review. If there was low suspicion that the patient had a rheumatologic dis-
ease, the patient was deemed eligible for an RTV. External referrals underwent a screening process implemented by our
centralized access center to determine the reason for visit. If a patient reported a diagnosis that fit our pre-determined list
of appropriate diagnoses, an RTV visit was offered. Diagnoses included positive antinuclear antibody, positive rheumatoid
factor, non-specific joint pain, chronic pain, and other similar scenarios. Exclusion criteria included second opinions,
patient’s geographic location, and reason for visit.

Twenty- or thirty-minute virtual appointments were designated for this patient population on APP telehealth schedules,
rather than the usual 60-minute in-person new-patient slots. If indicated, these patients were evaluated in the office for a
more comprehensive visit, including a physical exam.

Results: Between February 2021 and May 2024, 1,301 patients completed an RTV. Average time to initial visit via RTV was
25.2 days compared to 63.8 days for those seen via an in-person new patient visit (NPV). Of those seen via RTV, 556 (42%)
were then seen for at least one follow-up visit, and 253 (20%) patients required more than one follow-up visit. The average
billing level for these visits was comparable to longer NPVs among the same group of APPs: 3.9 for RTV, 4.5 for NPV. How-
ever, the RTVs resulted in more RVUs per session since two to three times as many visits were completed in that same hour.
There was also strong satisfaction with the program by both APPs and physicians who saw some of the patients in follow-
up. Several aspects of the program continue to be addressed, including measuring visit quality, addressing panel size for
APPs resulting from these visits, and determining appropriate diagnoses to include.

Conclusion: RTVs provide an accessible and rapid means of assessment for patients referred to large academic practices
with low likelihood of rheumatologic disease. This model of care delivery is time- and cost-effective with strong satisfaction
among patients and providers. Such a program can be part of creative strategies to address critical shortages of
rheumatologists.

Figure 1. Workflow for Rapid Telehealth Visits with example for one scenario detailed.

Table 1: Comparison of Rapid Telehealth Visits (RTVs) vs. in-person New-Patient Visits (NPVs) conducted by advanced practice providers
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Disclosure: N. Amudala: Amgen, 2, 6; S. McCauley: None; A. Kanoff: None; J. Koplin: None; P. Merkel: AbbVie/
Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Caba-
letta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5,
Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa,
2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron,
2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; E. Craig: Amgen, 1, Calico Life Sciences,
2, Johnson & Johnson, 1, Novartis, 1.

Abstract Number: 1929

Use of Digital Health Tools for Health Promotion Among Individuals with
Rheumatologic Diseases in the United States

Ufuoma Mamoh1, Soziema Salia1, Alejandro Jaller1, Comfort anim-koranteng2, Joshua Halliday3, Joseph Atarere4, Ted
Akhiwu1 and Indira Acharya1, 1Medstar Union Memorial Hospital, Baltimore, MD, 2Harlem Medical Center, Harlem, NY,
3Grreater Accra Regional Hospital, Accra, Ghana, 4Department of Internal Medicine, MedStar Union Memorial Hospital,
Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatologic diseases (RDs) significantly impact the quality of life, cause significant socioeco-
nomic burdens, and increase the risk of other systemic diseases including cardiovascular disease, infections, and

Table: 1 Sociodemographic characteristic of study participants
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Table 2: Ownership and usage of DHT by Rheumatologic disease status

Table 3: Health behaviour change by health app status among individuals with Rheumatologic disease
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malignancy. Digital health tools (DHT) have shown promise in health promotion among cancer survivors and individuals with
cardiovascular disease. Yet, there is currently a lack of research on its use in people with RDs. In this study, we examined the
ownership and use of DHT among individuals with RDs and evaluated the relationship between DHT use and positive health
behaviors in this population.

Methods: We extracted data from adult respondents of the 2017 and 2018 iterations of the Health Information National
Trends Survey (HINTS). We classified study respondents into two groups: ‘RDs’ and ‘no RDs’. The outcomes of interest
were (1) ownership and perceived usefulness of DHTs and (2) positive health behaviors defined as adherence to nationally
recommended levels of (i) general physical activity (≥150 min/week of moderate-intensity activity), (ii) resistance and strength
exercise (≥2 times/week), and (iii) fruit and vegetable intake (≥2 cups of each/day). Using separate multivariable logistic
regression models, we evaluated for differences in ownership and perceived usefulness of DHT by RD status, and the rela-
tionship between DHT usage and adoption of positive health behaviors among individuals with RDs.

Results: In this study, we found no difference in ownership and usage of DHTs between participants with RD and those
without RD (Table 2). Among individuals with RD, males, those older than 65, and those from households with an annual
income < $20,000 were less likely to use DHTs (Table 1). Among individuals with RD, there was no difference in health
behavior change between DHTs users and non-users weekly physical activity levels [OR 0.94; 95% CI (0.63, 1.41); p=
0.776] and weekly strength training [OR 1.51; 95% CI (0.94, 2.43); p= 0.089]. Individuals with RD were just as likely as those
without RD to own and use smartphones, tablets, and health apps, but more likely to report that the DHTs facilitated discus-
sions with their healthcare providers (HCP)[OR 1.34; 95% CI (1.08,1.67); p = 0.010].

Conclusion: Among people with RD, males, individuals older than 65 years, and those from the lowest income class were
less likely to use DHTs. Although people with RD were more likely to report that DHTs facilitated discussions with HCP,
we found no evidence that this leads to health behavior change. DHTs remain an untapped resource in managing
RD. Tools such as exercise, meal prep, and pain management apps specific to RD should be explored to optimize health
behaviors among individuals with RD.

Disclosure: U. Mamoh: None; S. Salia: None; A. Jaller: None; C. anim-koranteng: None; J. Halliday: None;
J. Atarere: None; T. Akhiwu: None; I. Acharya: None.

Abstract Number: 1930

Clinical Significance of Positive ENA Testing in ANA-Negative Patients: A
Retrospective Analysis of Rheumatologic Diagnoses

Bassel Bou Dargham1, Jason Huang2 and Michael Luggen3, 1University of Cincinnati Medical Center, Cincinnati, OH,
2University of Cincinnati, Cincinnati, 3University Hospital/University of Cincinnati College of Medicine, Cincinnati, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: On the basis of consensus methodology and literature review, the ACR has recommended that
antibodies to extractable nuclear antigens (ENA), also known as subserologies not be performed in patients who test nega-
tive for antinuclear antibodies (ANA) by indirect immunofluorescence assay (IFA). Only a single study has addressed this
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issue specifically. We have investigated this question further with longer term follow-up and independent review of
diagnoses.

Methods: The patient population included all individuals who tested negative for ANA and positive for ENA within 30 days,
and who were assessed by a rheumatologist at least once between April 2015 and April 2024. ANA tests were performed
locally by IFA and considered positive if the titer was ≥ 1:40. ENA tests were conducted by LabCorp using a multiplex assay
for antibodies against dsDNA, RNP, Sm, SSA, SSB, Scl-70, Jo-1, and chromatin, with positivity determined by LabCorp’s
criteria. The same assays were used consistently throughout the study period. Clinical diagnoses were made by one of
ten Board Certified rheumatologists and independently verified through electronic medical record reviews by a second
rheumatologist.

Results: Out of 4,462 patients who had an ANA test and were evaluated by a rheumatologist, 1,594 had an ENA test per-
formed. Among these, 72 patients had a positive ENA and a negative ANA by IFA within 30 days. The positive ENA results
included 26 with anti-RNP, 23 with anti-dsDNA, 16 with anti-SSA, 6 with anti-SSB, 5 with anti-Scl-70 (anti-Topo I), 3 with
anti-chromatin, and 1 with anti-Jo-1. Among the 72 patients who were ENA+ and ANA-, 4 (5.5%) received a new diagnosis:
2 cases of systemic lupus erythematosus (SLE), 1 case of undifferentiated connective tissue disease (UCTD), and 1 case of
anti-synthetase syndrome. The remaining 68 patients (94.5%) either had no systemic inflammatory rheumatic disease or
had a pre-established diagnosis.

Conclusion: A positive ENA test in patients with a negative ANA by IFA rarely leads to new diagnoses of systemic inflamma-
tory rheumatic diseases and should not be performed unless there is a strong clinical suspicion of a rheumatological disease.
Such an approach is consistent with ACR’s previous recommendations and could result in considerable saving of health
care resources.

Disclosure: B. Bou Dargham: None; J. Huang: None; M. Luggen: None.

Distribution of patients with negative ANA and positive ENA specific antibodies with or without a connective tissue disease diagnosis. SLE: Sys-
temic Lupus Erythematous; UCTD: Undifferentiated Connective Tissue Disease.
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Abstract Number: 1931

Health System Improvement in Appropriate Test Utilization Involving
ANA Testing in the Inpatient and Outpatient Setting

Benjamin Wolff1, Nayeon Oh2, Amy Slenker3, Kathryn Zaffiri3, Rahul Mhaskar4 and Marie O’Brien5, 1Lehigh Valley
Health Network - Internal Medicine Residency, Macungie, PA, 2Univeristy of South Florida, Allentown, PA, 3Lehigh Valley
Health Network, Allentown, PA, 4University of South Florida, Tampa, FL, 5Lehigh Valley Hospital and Health Network,
Orefield, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To manage patients In the current healthcare environment, objective data and laboratory tests drive
medical decision making. This has led to an increase in inappropriate test utilization. Previously, Lehigh Valley Health Net-
work (LVHN) instituted an order set for Antinuclear Antibody (ANA) serologic testing to facilitate more efficient work-up of a
positive ANA. In the short term, this showed a significant decrease in inappropriate testing. Orders include ANA alone,
ANA with Reflex where an ANA > 1:80 is reflexed to additional serologic testing, and Comprehensive ANA which includes
the same serologic testing but no positive ANA requirement. Benefits of the ANA with Reflex panel include a rapid cost-
effective diagnostic assessment. The cost of the Comprehensive ANA is $287.19 and an ANA reflex is $34.34. The goal of
this quality improvement project was to determine ANA order frequency and appraisal of educational and electronic medical
record (EMR) interventions for appropriate testing in the inpatient and outpatient settings.

Methods: ANA testing orders were reviewed from November 2020 to January 2024. Two different interventions were imple-
mented in the inpatient segment of this project. The primary intervention was implemented 15 months into the project and
included education of clinicians via EMR alert and removal of the comprehensive ANA order from order lists (Figure 1). In
the outpatient setting, provider education was implemented via the same alert as above along with subsequent removal of
the comprehensive ANA from clinician lists on February 28th, 2024. Inpatient data was further analyzed by specific depart-
ments. Chi-Square Analysis and comparison of proportions analysis were used to determine statistical significance.

Results: In the outpatient setting, the intervention reduced the total number of ANA tests from 15.9% of tests ordered to
7.4%, comprehensive ANA from 22.8% to 13.4%, and increased ANA reflex orders from 61.3% to 79.3% (Table 1). In the
inpatient setting, the intervention reduced the number of ANA tests from 25.5% to 6.4%, comprehensive ANA from
33.3% to 2.1%, and increased ANA reflex orders from 41.3% to 91.5% (Table 2). $443,628 were spent on ANA testing prior
to intervention which decreased to $134,102 in the 22 months after intervention. Comparison of proportions analysis
between inpatient and outpatient testing demonstrated the inpatient intervention was statistically more successful.
(P< 0.001).

Table 1. Outpatient ANA Studies
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Table 2. Inpatient ANA Studies

Figure 1. Diagnostic Testing in Patients with Suspected Rheumatic Disease
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Conclusion: Focused educational initiatives and EMR enhancements in the inpatient and outpatient setting at LVHN have
significantly improved operational efficiency and cost-effectiveness of ANA testing protocols. The decrease in Comprehen-
sive ANA testing led to significant savings for both patients and the healthcare system. This ANA testing intervention is not
only applicable to our healthcare system, but could also be replicated by healthcare systems nationwide. Outpatient inter-
vention has only recently occurred, but there is a noticeable shift in the amount of comprehensive ANA tests being ordered
and this will continue to be analyzed moving forward.

Disclosure: B. Wolff: None; N. Oh: None; A. Slenker: None; K. Zaffiri: None; R. Mhaskar: None; M. O’Brien: None.

Abstract Number: 1932

Effects of Clinical Decision Support on Transition Readiness Assessment
in Pediatric Rheumatology

Chrisana Pokorny1 and Bethany Marston2, 1University of Rochester, Webster, NY, 2University of Rochester,
Rochester, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pediatric to adult transition is often challenging among young adults with rheumatic diseases.
Structured transition programs can improve adherence to care, quality of life, and disease-specific measures, although there

Figure 1: Use of the transition tool looking at documentation of specific elements of transition over time
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has not been a clear correlation between transition readiness assessment scores and long-term success in the adult setting.
The use of simplified documentation tools and prompts may address transition readiness more consistently during routine
office visits. The “5 Rights” of clinical decision support include provision of the right information to the right person, in the
right format, through the right channel, at the right time in the workflow.1 The pediatric rheumatology division at the University
of Rochester Medical Center created and embedded a tool directly into EMR note templates to improve rates of assessment
and documentation of patient readiness for transition.

Methods: A readiness tool was adapted from GotTransition2, with specific questions embedded into a tailored form tar-
geted at each age group (12+, 14+, 16+, 18+) that displayed only for patients meeting age criteria. This tool was initially
developed in 2017, and a direct link was embedded into standard specialty note templates in 2023. Use of each stage of
the transition readiness questions was assessed by querying the EMR for encounters between 2018-2023, along with infor-
mation about the documenting provider, the patient’s diagnosis codes, and the age of the patient at the time of
documentation.

Results: Use of the transition tool was greatest at the time of implementation, with gradual decline from 2019-2022 with high
utilization again in 2023 after a restructure of the tool (Figure 1). Discussion of the transition policy was the most documented
element (102 patients in 6 years) specific readiness elements, transition summary, and transfer planning were less frequently

Figure 2: Representation of total number of patients (upper pane) and percentage of those patients in which transition was discussed (lower pane)
by diagnosis group and by age at the time of visit
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recorded (82%, 67%, and 58% respectively). The tool was not equally utilized across the practice; two providers (of eight)
were responsible for most of the recorded elements, and documentation was more frequent in older vs. younger patients
(Figure 1). Documentation of transition readiness was greater in those with juvenile idiopathic arthritis (JIA) (35%) and lupus
(23%) than in patients with other diagnoses (18%).

Conclusion: The availability of an embedded documentation tool transiently improved routine documentation of transition
readiness elements, and there was an increase in use with an updated implementation cycle. Documentation of transition
discussions was greater in older patients and in those with some diagnoses (e.g. JIA and lupus) compared to others. Tran-
sition readiness elements were not documented consistently across age groups despite availability of clinical decision sup-
port. Understanding and developing other approaches to overcome barriers to addressing transition readiness are needed
to help clinicians prepare patients for adult care.

Ref:

1. Douthit B, et al. Real World Evidence: Clinical Decision Support: Definitions and Uses. In: Rethinking Clinical Trials: A
Living Textbook of Pragmatic Clinical Trials. Bethesda MD: NIH Pragmatic Trials Collaboratory.
2. https://www.gottranstion.org/six-core-element1.

Disclosure: C. Pokorny: None; B. Marston: None.

Abstract Number: 1933

Telemedicine for Under-resourced Patients with Systemic Lupus
Erythematosus: A Qualitative Study Exploring the Views and Experiences
of Patients and Rheumatology Health Care Professionals

Sebastian Bruera1, Savannah Bowman1, Keshia Ferguson1, MaryJo Maliekel1, Maria A. Lopez-Olivo2, Maria Suarez-
Almazor3, Maria I. (n"Maion") Danila4, Jinoos Yazdany5 and Sandeep Agarwal1, 1Baylor College of Medicine, Houston, TX,
2The University of Texas, MD Anderson Cancer Center, Houston, TX, 3MD Anderson Cancer Center, Houston, TX,
4University of Alabama at Birmingham (UAB), Birmingham VAMedical Center, Birmingham, AL, 5UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a paucity of knowledge regarding the benefits and limitations of telemedicine in patients
with SLE, particularly in those with under-resourced backgrounds. We aimed to assess the experiences and views on tele-
medicine of both people with SLE and their health care team members in a safety net setting.

Methods:We conducted semi-structured in-person interviews of patients in a publicly-funded clinic in Harris County, Texas
with SLE and health care professionals including Rheumatologists, nurses, medical assistants, and a fellow. Interviews were
transcribed and then coded using inductive and deductive approaches. Data collected proceeded until thematic saturation
was reached. Themes and subthemes were identified and visualized using Levesque’s Conceptual Framework for improv-
ing access to healthcare.
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Results: Fourteen interviews were conducted. Participants included eight health care professionals and six patients with
SLE (Table 1), all of whom had previously participated in telemedicine visits. Five themes were considered as major domains,
including: 1) Access, Convenience, and Economic Considerations, 2) Technological factors, 3) Quality of Care, 4) Disease
Management and Outcomes, and 5) Implementation of Telemedicine (Figure 1). Patients and professionals generally per-
ceived telemedicine as a means to improve access to care and enhance convenience for patients, particularly those with
transportation difficulties and physical disabilities. While telemedicine was viewed as having many potential benefits, there
was concern amongst both patients and providers about digital literacy and access to technology. The perceived impact
of telemedicine on the quality of care in patients with SLE varied amongst participants. Rheumatologists and nurses
expressed concern about its negative impact on the physician-patient relationship and the limited ability to conduct physical
examinations. Health care professionals also generally perceived telemedicine to be appropriate for stable patients with low
disease activity. However, the suitability of telemedicine for SLE flares varied amongst participants. Rheumatologists gener-
ally felt disease flares were better managed through in-person visits, whereas some patients and nurses perceived telemed-
icine to be beneficial for flares because of quicker access to a clinician. Both patients and health care professionals made
recommendations to facilitate implementation of telemedicine including providing patients with adequate training on tele-
medicine platforms either through tutorials or in person training, ensuring access to adequate technology, and establishing
protocols and technical support during virtual visits.

Conclusion: In this qualitative study, barriers to telemedicine including digital literacy, possible impact on physician-patient
relationship, and language barriers, were identified. By addressing these challenges and leveraging the benefits of telemed-
icine, we have the opportunity to improve access to care in patients with SLE, particularly from under-resourced
backgrounds.
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Disclosure: S. Bruera: None; S. Bowman: None; K. Ferguson: None; M. Maliekel: None; M. Lopez-Olivo: None;
M. Suarez-Almazor: Syneos Health, 1; M. Danila: AbbVie/Abbott, 2, Pfizer, 5; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 2, UCB, 2; S. Agarwal: None.

Abstract Number: 1934

Knee Symptom Phenotyping Incorporating Pain and Function: AMultiple-
Trajectory Modeling-Based Study Using Data from the Osteoarthritis
Initiative (OAI)

Yong Ge1, Thang Doung2, Shen Liu3, Xiaoxiao Sun4, Tuhina Neogi5, Amanda Nelson6, Jeffery Duryea7 and Kent Kwoh8,
1Department of Information Sciences, Eller College of Manangement, University of Arizona, Tucson, AZ, 2Department of
Computer Science, University of Arizona College of Science, Tucson, AZ, 3Department of Biostatistics, Mel and Enid
Zuckerman College of Public Health, University of Arizona, Tucson, AZ, 4Department of Biostatistics, Mel and Enid
Zuckerman College of Public Health, University of Arizona, Tucson, AZ, 5Boston University Chobanian & Avedisian School
of Medicine, Boston, MA, 6University of North Carolina at Chapel Hill, Chapel Hill, NC, 7Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, 8University of Arizona, Tucson, AZ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Knee pain is the most common presenting symptom of knee OA, and functional limitations are a
common sequelae. Understanding the various patterns of pain and function changes over time can help identify individuals
most in needed of targeted interventions. Prior studies have typically assessed only knee pain with a single, one-knee pain
measure and have not incorporated function in a holistic approach to more comprehensively understanding symptom pat-
terns. Our objective was to analyze knee symptoms (i.e., pain/function) data over 96months among individuals with or at risk
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for knee OA from the OAI and identify representative temporal knee pain/function phenotypes based on four different knee
pain/function measurements.

Methods: We used the following knee pain/function measures from each OAI time-point from baseline to month 96 to
develop our knee symptom phenotypes: WOMAC function score (0-68, none to extreme functional limitation), WOMAC pain
score (0-20, none to extreme pain), KOOS knee pain frequency (0-4, i.e., none, monthly, weekly, daily), and the Numerical
Rating Scale (NRS) for knee pain severity (0-10, none to worst pain). To select the knees for inclusion, we separately identi-
fied knees with a score of 0 at baseline for each particular pain/function measure; these were each considered to be a ‘filter’.
Within each set of selected knees based on an individual filter, we employed group-based multiple-trajectory modeling
(GBMTM) to cluster the selected knees into distinct knee pain/function progression trajectories. In addition, we created a
“zero-on-all at baseline” filter to select those knees that had a score of 0 for all four measures at baseline and applied
GBMTM to this subset of knees.

Results: The numbers of selected knees by each measure that had a score of 0 at baseline were 2,156 for WOMAC func-
tion, 2,560 for WOMAC pain, 1,552 for KOOS knee pain frequency, 1,994 for NRS, and 1,136 for the “zero-on-all at base-
line” filter. Three distinct clusters were generated by GBMTM with the knees selected by each of the four single measure-
based selection criteria (Figure 1). For example, for the WOMAC function set, the knees in the blue cluster accounted for
17.8% of the selected knees with a score of 0 at baseline. This cluster showed rapid progression over follow-up across all
four measures. In contrast, the knees in the green (39.1%) cluster demonstrated slow progression, and knees in the red
(43.1%) cluster demonstrated very little progression. Similar patterns can be observed when the other three filters were

The average trajectory (solid line) is shown; dashed lines represent the confidence intervals. Each column shows the multi-trajectory simultaneous
results for each of the four symptommeasures based on the specific measure used to select the sample. Each row shows the specific knee symp-
tom results for each of the four different filters.
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applied. Figure 2 illustrates the results of the knees selected with the “zero-on-all at baseline” filter. The progression patterns
for the three clusters were similar to those shown in Figure 1.

Conclusion: Based on four pain/function measures in OAI, we identified three distinct temporal phenotypes of knee pain/
function progression patterns, which resulted in similar trajectories regardless of the pain/function measure. These patterns
were similar for each of the four pain/function study samples and the “zero-on-all at baseline” sample. The cluster with rapid
symptom progression may represent a group to target with interventions earlier in their disease course.

Disclosure: Y. Ge: None; T. Doung: None; S. Liu: None; X. Sun: None; T. Neogi: Amgen, 2, Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; A. Nelson: MedScape Education, 6, NestleHealth, 6; J. Duryea:
None; K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Independent Data Monitoring
Committee, Mindera, 5.

The average trajectory (solid line) is shown; dashed lines represent the confidence intervals.
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Abstract Number: 1935

Timely Referral of Patients with Inflammatory Rheumatic Diseases to
Rheumatology: Validation of a Referral Algorithm with Frontline
Physicians

Nelly Ziade1, Karen Mechleb2, Nizar Ani3, avin maroof4, ASAL ADNAN RIDHA5, Manal El Rakawi6, Chafika Haouichat6,
Bassel Elzorkany7, Sherif Gamal8, Mariama Erraoui9, Manal Al-Mashaleh10, Fatima Alnaimat11, Basel masri12, fatemah
Baron13, Lina El Kibbi14, Krystel Aouad15 and Ihsane Hmamouchi16, and ARCH - ArLAR, 1Saint-Joseph University, Beirut,
Lebanon, 2Saint Joseph University Beirut, Beirut, Lebanon, 3Baghdad College of Medicine, Baghdad, Iraq, 4University of
Kurdistan Hawler, Erbil, Iraq, 5Baghdad Teaching Hospital, baghdad, Iraq, 6Djillali Bounaama University Hospital, Algiers,
Algeria, 7Private (BZRC), Cairo, Egypt, 8Cairo University, Cairo, Egypt, 9Souss Massa Univeristy, Rabat, Morocco, 10Royal
Medical Services, Amman, Jordan, 11University of Jordan, Amman, Jordan, 12Jordan Hospital and Medical Center,
Amman, Jordan, 13Al-Jahra Hospital, Ministry of Health, Kuwait, Kuwait, 14Specialized Medical Center, Riyadh,
Saudi Arabia, 15Saint George Hospital University Medical Center, Beirut, Lebanon, 16Rheumatology Unit, Lalla Aicha
Temara Hospital, Temara, Rabat, Morocco

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Early referral of patients with chronic inflammatory rheumatic diseases (CIRDs) to rheumatology is
essential to reduce diagnostic delays and improve long-term prognosis. Referral strategies were published but might not

Figure 1. Referral algorithms for patients with chronic inflammatory diseases to rheumatology adopted by the ARCH task force
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be universally applicable. The objective of this study was to design and validate a referral algorithm for CIRDs in the Arab
countries and to identify the gaps in determining the correct referral parameters.

Methods: A task force of 16 rheumatologists from 8 Arab countries reviewed available referral studies for CIRDs and
adopted referral algorithms for axial spondyloarthritis, rheumatoid arthritis, and psoriasis arthritis based on the presence of
local validation studies. local epidemiology and healthcare systems. The task force developed educational material (EM:
video and PDF) explaining the algorithms (Figure 1) and their parameters and created five illustrative clinical vignettes (3 where
primary care physicians (PCP) should refer to rheumatology and 2 where they should not). PCPs were invited using mass
e-mails and social media advertisements to complete the clinical vignettes using an online survey at baseline (pre-test).

Figure 2. Correct referrals in the pre- and post-test (after audiovisual educational material) phases

Figure 3. Referral patterns by primary care physicians (left panel: cases 1, 4, and 5: do need a referral to rheumatology, right panel: cases 2 and 3:
do not need a referral)
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Two weeks later, the EMwas e-mailed to the physicians so they could complete the same clinical vignettes again (post-test).
The primary outcome was the change of correct referrals per case after accessing the EM. The secondary outcome was the
change in the proportion of correct parameters per case after accessing the EM. Data was presented descriptively per case,
and a comparison between the pre-and post-tests was performed using the paired t-test or McNemar’s test.

Results: A total of 901 participants from 13 Arab countries completed the pre-test and 202 the post-test. Participants’ aver-
age age was 42.1±12.1 years, and 53.5% were women. The participants included general practitioners (36.9%), internists
(15.2%), orthopedic surgeons (11.9%), family physicians (6.6%), neurosurgeons (1.5%), and other specialties (16.3%).
The pre-test correct referrals were high (68%, 72%, and 82%) for cases 1, 4, and 5 that needed a referral and low (24%
and 21%) for cases 2 and 3 that did not need a referral (Figure 2 and 3). In the post-test phase, the correct referrals changed
to 75%, 73%, and 78% for cases 1, 4, and 5 and 38% and 23% for cases 2 and 3, with a statistically significant difference for
case 2 only (p=0.0078). The proportion of correct parameters improved for all cases (p< 0.0001) in the post-test phase, and
parameters with poor performance were identified.

Conclusion: Optimal referral strategies for CIRDs were adopted. The correct referral to rheumatology was high at baseline
for cases that actually needed referral but low for those that did not. There was a trend towards improvement in referral with
audiovisual EM, but the difference was not statistically significant for most cases. Nevertheless, the proportion of correct
parameters improved significantly with EM, which will help shape the implementation of future referral campaigns.

Disclosure: N. Ziade: AbbVie/Abbott, 1, 6, Celgene, 5, Eli Lilly, 5, 6, Gilead, 5, Janssen, 5, 6, Pfizer, 5, 6, Roche, 1, 6;
K. Mechleb: None; N. Ani: None; a. maroof: None; A. RIDHA: None; M. El Rakawi: None; C. Haouichat: None;
B. Elzorkany: None; S. Gamal: None;M. Erraoui: None;M. Al-Mashaleh: None; F. Alnaimat: None; B. masri: None;
f. Baron: None; L. El Kibbi: None; K. Aouad: None; I. Hmamouchi: None.

Abstract Number: 1936

Referral and Diagnostic Delays of Patients with Chronic Inflammatory
Rheumatic Diseases: A Cross-sectional Study in Eight Countries

Nelly Ziade1, Nizar Ani2, avin maroof3, ASAL ADNAN RIDHA4, Manal El Rakawi5, Chafika Haouichat5, Bassel Elzorkany6,
Sherif Gamal7, Mariama Erraoui8, Manal Al-Mashaleh9, Fatima Alnaimat10, Basel masri11, fatemah Baron12, Lina El
Kibbi13, Krystel Aouad14, Karen Mechleb15 and Ihsane Hmamouchi16, and ARCH ArLAR, 1Saint-Joseph University, Beirut,
Lebanon, 2Baghdad College of Medicine, Baghdad, Iraq, 3University of Kurdistan Hawler, Erbil, Iraq, 4Baghdad Teaching
Hospital, baghdad, Iraq, 5Djillali Bounaama University Hospital, Algiers, Algeria, 6Private (BZRC), Cairo, Egypt, 7Cairo
University, Cairo, Egypt, 8Souss Massa Univeristy, Rabat, Morocco, 9Royal Medical Services, Amman, Jordan, 10The
University of Jordan, amman, Jordan, 11Jordan Hospital and Medical Center, Amman, Jordan, 12Al-Jahra Hospital,
Ministry of Health, Kuwait, Kuwait, 13Specialized Medical Center, Riyadh, Saudi Arabia, 14Saint George Hospital
University Medical Center, Beirut, Lebanon, 15Saint Joseph University Beirut, Beirut, Lebanon, 16Rheumatology Unit,
Lalla Aicha Temara Hospital, Temara, Rabat, Morocco

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with chronic inflammatory rheumatic diseases (CIRDs) may benefit from a critical window
of opportunity for early intervention, yet referral delays remain a major barrier. While existing research explores these delays,
data from Arab countries remains scarce. Considering the regional healthcare systems and cultural contexts, this study aims
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to evaluate the proportion of patients with CIRDs among all new referrals in 8 Arab countries. In addition, we estimated the
diagnostic delay in new patients referred with CIRDs and assessed its associated factors.

Methods: Sixteen rheumatologists from 8 Arab countries provided their outpatient practice data about the new patients
diagnosed with rheumatoid arthritis (RA), axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA) and peripheral SpA
(pSpA), and the number of all patients seen in their practice to serve as denominators. In addition, data about the consecu-
tive new patients with CIRDs were collected: demographics, time periods between the first symptom, first consultation with
any physician, with a rheumatologist, and CIRD diagnosis Data was presented descriptively (median time delay and inter-
quartile range (IQR)), and factors associated with diagnostic delay were identified using a multivariable linear regression.

Results: In a sample of 2490 patients seen in November 2023, 746 (30%) were new patients; of those, 124 (17%) were
diagnosed with RA, 94 (13%) with axSpA, and 16 (2%) with PsA and pSpA (CIRDs 9.4%). The proportion of new patients
and those with CIRDs varied between the countries (10-62% and 7-73%, respectively). In addition, 393 files of consecutive
newly referred patients with CIRDs in 2023 were reviewed, 183 RA (47%), 118 (30%) PsA and pSpA, and 92 (23%) axSpA.
Their mean age was 44±15 years; 257 (65%) were females, 164 (42%) had a university education, and 201 (51%) were seen
in a private setting. The median time (IQR) in months between the initial symptom on one hand and the first consultation with
any physician, any rheumatologist, current rheumatologist, and diagnosis on the other hand was, respectively, 0.9 (0-12),
14 (4-40), 28 (10-78), and 18 (6-49) (Figure 1). In the opinion of the rheumatologist, 304 (77%) patients were delayed, and
the main reasons were related to the primary care physician (PCP) in 188 (48%) and to the patient in 154 (39%). Factors
associated with diagnostic delay in the multivariable analysis were seeing the patient in a public setting (p=0.005), and delay
from the time of the first symptom to any physician (p< 0.001) and to any rheumatologist consultation (p< 0.001).

Conclusion: The proportion of new patients diagnosed with CIRDs among all outpatient consultations was 9.4% and varied
across countries. The median diagnostic delay of 18 months highlights the need for improvement, particularly within the
PCP-to-rheumatologist referral pathway. Delays associated with public healthcare settings and initial physician consultation
suggest a multifaceted challenge. Addressing these challenges will help shape the future implementation of referral strate-
gies for patients with CIRDs to rheumatology.

Figure 1. Key timelines in the journey of a patient with a chronic inflammatory rheumatic disease
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Disclosure: N. Ziade: AbbVie/Abbott, 1, 6, Celgene, 5, Eli Lilly, 5, 6, Gilead, 5, Janssen, 5, 6, Pfizer, 5, 6, Roche, 1, 6;
N. Ani: None; a. maroof: None; A. RIDHA: None; M. El Rakawi: None; C. Haouichat: None; B. Elzorkany: None;
S. Gamal: None; M. Erraoui: None; M. Al-Mashaleh: None; F. Alnaimat: None; B. masri: None; f. Baron: None;
L. El Kibbi: None; K. Aouad: None; K. Mechleb: None; I. Hmamouchi: None.

Abstract Number: 1937

Wellness and Burnout Among Pediatric Rheumatologists in North
America- A 2024 CARRA Study

Kathryn Cook1, Aviya Lanis2, Arielle Hay3, Daniel Glaser4, Sarah Hoffmann5, Lakshmi Moorthy6, Onengiya Harry7,
Deepika Singh8 and Sheetal Vora9, and for the CARRA Investigators, 1Akron Children’s Hospital, Akron, OH, 2Seattle
Children’s Hospital, Seattle, WA, 3Nicklaus Children’s Hospital, Hollywood, FL, 4Yale University School of Medicine, New
Haven, CT, 5Children’s Hospital of Richmond at VCU, Richmond, VA, 6Rutgers Robert Wood Johnson Medical School,
Metuchen, NJ, 7Brenner Children’s Hospital - Wake Forest Baptist Health, Winston-Salem, NC, 8Valley Children’s
Healthcare, Clovis, CA, 9Atrium Health Levine Children’s Hospital, Charlotte, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A high proportion of pediatricians experience burnout symptom impacting patient care and aca-
demic productivity. Burnout is a state of physical, emotional or mental exhaustion caused by extended periods of stress that
feel as though they cannot be ameliorated. Physician burnout impacts patient care and academic activities. American Med-
ical Association (AMA) reported that at least 55% of pediatric physicians experienced burnout in 2022. Literature on wellness
and burnout among pediatric rheumatologists is scarce. We aimed to assess burnout among pediatric rheumatologists and
identify factors impacting wellness and burnout.

Methods: A cross-sectional study involving two questionnaires (Mayo Well-Being Index and Mini Z Burnout) were adminis-
tered to pediatric rheumatologist members of Childhood Arthritis and Rheumatology Research Alliance (CARRA). Informa-
tion on baseline demographics, commute, workplace culture, size and responsibilities including call and clinic time were
obtained. Descriptive statistics were used to summarize sociodemographic information, and ANOVA was used for the
remainder of the analysis.

Results: The response rate to both surveys was 45% (N=164) (Figure 1). The mean Mayo Well-Being index score was
3 (0-7), with scores of greater than or equal to 4 associated with physicians at risk of adverse consequences such as suicidal
ideations and/or serious thoughts of leaving medicine. Most (95%) of participants found their job meaningful (Figure 2). High
levels of stress were related to electronic health records (EHR), documentation and lack of personal/family time were
reported. Fifty seven percent reported the amount of time spent on documentation to be marginal to poor. Almost half of
respondents reported more job-related stress, which is higher than levels reported in the 2023 AMA national physician
report. Higher respondent burnout scores were found among females and those 6-10 years from fellowship training.
According to the Mini-Z Burnout only 15% of respondents reported having no symptoms of burnout.

Conclusion: Pediatric rheumatologist reported significant burnout and stress despite most finding their work meaningful.
EHR, documentation time and lack of personal and family time were significant contributors to burnout. Results from this
work highlight the critical need to further explore the factors identified with burnout in pediatric rheumatologists. This
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knowledge will drive interventions to develop solutions aimed at minimizing burnout. A long-term goal is to create a more
sustainable, joyful workforce, and improve the workforce shortage of pediatric rheumatologists.

Mayo Well-Being Survey is an online self-assessment tool invented by Mayo Clinic that measures 6 dimensions of distress and well being in
9 questions.

ANOVA for continuous variables of the categories of agreement shows significant P value of <0.001 for MayoWell -Being index question: My work
schedule leaves me enough time with my personal/family life in relation to the Mayo Well-Being Index score of 3. SD=Standard deviation
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Disclosure: K. Cook: None; A. Lanis: None; A. Hay: None; D. Glaser: Novartis, 5; S. Hoffmann: None; L. Moorthy:
None; O. Harry: None; D. Singh: None; S. Vora: None.

Abstract Number: 1938

Evaluating Diagnostic Performance of Mycobacterium Tuberculosis
Derived Cell-free DNA (CF-DNA) for Diagnosis of Osteoarticular
Tuberculosis (OATB): A Novel Method

Kusum Sharma1, Aman Sharma2, Mandeep Singh Dhillon3 and Salony Verma4, 1PGIMER, Chandigarh, Chandigarh,
India, 2PGIMER, Chandigarh, India, Chandigarh, Chandigarh, India, 3Postgraduate Institute of Medical Education and
Research, Chandigarh, Chandigarh, Chandigarh, India, 4Postgraduate Institute of Medical Education and Research,
Chandigarh, Chandigarh, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnostic delay not only worsens the outcomes of tuberculosis but also important impediments to
TB elimination efforts. The DNA present in cell-free form is expected to give higher detection yield. Prompt and accurate diag-
nosis of osteoarticular tuberculosis (OATB) is crucial to decrease the morbidity and associated sequelae. Therefore, Cell –free
DNA (CF-DNA) based Multi targeted real-time polymerase chain reaction assay (MRTPCR), was evaluated for the first time for
diagnosis of OATB from pus and synovial fluid samples. CF-DNA MRTPCR was compared with Gene Xpert Ultra (GX Ultra).

Methods: Total of 110 synovial fluid/pus samples (25 microbiologically confirmed OATB [culture-positive], 60 clinically sus-
pected OATB [culture-negative], and 25 control patients) were subjected to CF-DNA based MRTPCR(using IS6110, IS1081
and nrdz genes) and Xpert Ultra (GX Ultra) assay. Their performance was evaluated against both culture and composite ref-
erence standard. rpoB gene sequencing was carried out in all positive cases for detection of Rifampicin susceptibility.

Box-plot graph above illustrates the mean (diamond in the center of the box) and median (line in the middle of the box). The box itself indicates the
range in which the middle 50% of all values lie. Thus, the lower end of the box is the 1st quartile and the upper end is the 3rd quartile. Mayo Well-
Being Index Scores >4 are associated with physician risks of adverse consequences such as suicidal ideation and/or serious thoughts of leaving
medicine.
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Results: The overall sensitivity and specificity of CF-DNA based MRTPCR in diagnosing OATB was 77.64% (66/85) and
100%, respectively. The sensitivity was 80% (22/25) for microbiologically confirmed cases and 73.3% (44/60) for clinically
suspected OATB cases. Performance of CF-DNA based MRTPCR was superior to Xpert ultra (sensitivity = 70%).Overall,
sensitivity and specificity of GX ultra was 70% and 100%. However, sensitivity of GX Ultra was 75% in culture confirmed
cases and 65% (39/60) in clinically suspected cases of OATB. GX Ultra correctly reported Rifampicin resistance in four cases
when compared with phenotypic DST and rpoB gene sequencing.

Conclusion: CF-DNA based MRTPCR is robust and promising technique for diagnosis of OATB, yielding higher detection
rate than contemporary platform of Xpert Ultra.

Disclosure: K. Sharma: None; A. Sharma: None; M. Dhillon: None; S. Verma: None.

Abstract Number: 1939

Patient’s Satisfaction with a Telerheumatology Program in a Remote
Rural Area of Northern Pakistan

Tayyeba Khursheed1, Usman A. Raza2, Uzma Rasheed1 and Wajahat Aziz1, 1Pakistan Institute of Medical Sciences,
Islamabad, Islamabad, Pakistan, 2ClaritasRx, South San Fransisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Telerheumatology has emerged as a promising tool for improving access to rheumatology services
globally. Health delivery in remote rural areas is particularly challenging. Telerheumatology can bridge distances and reduce
costs, thereby improving healthcare delivery in remote and underserved areas. We assessed patients’ satisfaction with a
rural telerheumatology program in the Gilgit-Baltistan region of Pakistan, an area known for its accessibility challenges.

Methods: The participants of a rural telerheumatology program were invited to take part in a patient satisfaction survey. The
survey was based on demographics, a patient satisfaction questionnaire, and utilization metrics. Patient’s satisfaction was
measured by a 5-item questionnaire measuring perceived usefulness, ability to communicate, satisfaction with consultation,
perception about health improvement, and intention to return for another consultation. Intergroup comparisons were made
using the independent sample’s t-test, and bivariate correlations were done using Pearson’s and Point-Biserial correlation.
The statistical significance was set at P< 0.05. Statistical analysis was performed using SPSS V 27.

Results: Of 218 respondents, 125 (57.3%) were female, and 195 (89.4%) were Balti in ethnicity. The overwhelming majority
(199/218, 91.3%) of respondents resided in rural settings. The average respondent age was 47 ± 15 years. The average
consultation duration was 16 ± 4 minutes. Average satisfaction ratings were 4.3/5 for perceived usefulness, 3.7/5 for ability
to communicate, 4.2/5 for satisfaction with consultation, 4.6/5 for perception of potential health improvement, and 4.8/5 for
intention to return (Figure 1).

Significant differences were observed in average ratings by males and females in the ability to communicate effectively (P<
0.05). We also observed a negative correlation between gender and the ability to communicate effectively (r=0.181, P<
0.05). A positive correlation was observed between the time taken to reach the teleunit and the intention to return for another
consultation (r=.147, P< 0.05) (Table 1).
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Conclusion: The Patient’s satisfaction survey found high overall ratings for all items, indicating a positive perception of the
rural telerheumatology program. Gender-based differences in the ability to communicate effectively highlight areas for poten-
tial improvement.

Figure 1: Average Ratings for Each Component of the Patient Satisfaction Survey

Table 1: Correlation between demographics, logistical factors, and patient satisfaction
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Disclosure: T. Khursheed: None; U. Raza: None; U. Rasheed: None; W. Aziz: None.

Abstract Number: 1940

Timely Initiation of Steroid Sparing Therapy in Uveitis Patients – a Quality
Improvement Initiative

Bibi Ayesha1, Claudia Castiblanco2, Clement Tagoe3, Sarah Baron2 and Sharon Rikin2, 1Montefiore Medical Center,
Metuchen, NJ, 2Montefiore Medical Center, Bronx, NY, 3Montefiore Medical Center, New York

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Uveitis is the inflammation of the eye, which is third leading cause of preventable blindness in the
United States. Corticosteroids are the first line of management to suppress inflammatory response. Patients with recurrent
uveitis have structural complications that need prolonged course of steroids, resulting in iatrogenic complications. These
are the patients who will need long term steroid sparing immunosuppressive therapy. A collaborative Rheumatology-
Ophthalmology team approach could improve management of uveitis patients requiring prolonged immunosuppressive
therapy. Our aim was to increase the percentage of uveitis patients, at risk of vision loss who are evaluated by the rheuma-
tology team for initiation of steroid sparing therapy, these are patients with uveitis on topical steroid therapy for more than
6 months or oral steroid therapy for more than 2 months or patients with structural complications.

Methods: After the IRB approval, electronic medical records were queried (January 2017 – December 2023), to assess the
baseline data we identified 2684 patients with uveitis, 41 experienced blindness and 501 patients had a referral to rheumatology.
Of the 501 patients only 204 (41%) had a rheumatology appointment scheduled appointment (Figure 1). We queried the physi-
cians, secretaries, patient scheduling staff and uveitis patients, to identify the barriers for timely scheduling rheumatology appoint-
ments. We utilized Quality Improvement (QI) tool, process map to outline the current uveitis patient scheduling practice at the
Rheumatology clinic. To assess the progress of the QI intervention, we had uveitis patients who received referral documentation
as the process measure and number of uveitis patients scheduled for the rheumatology appointment as the outcome measure.

Results: We utilized prioritization matrix to plan the interventions (Figure 2). As the first intervention, plan-do-study-act
(PDSA-1) cycle, we identified the ophthalmologist who treat uveitis patients and discussed with them to place referral elec-
tronic medical record (EMR) epic order and simultaneously email the rheumatologist, that increased the number of rheuma-
tology referrals to 114 (Figure 3). To accommodate these increased referrals in the rheumatology clinic, we adapted
clustering clinic model as PDSA cycle 2 by identifying the rheumatologist who treat uveitis patients with steroid sparing ther-
apy and schedule the uveitis patients on a particular day week, to avoid over booking and streamline the clinic workflow.

Figure 1: Baseline Data Uveitis Patients with Rheumatology Referrals
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Conclusion: We identified potential barriers to, uveitis patients getting timely rheumatology appointments. Our QI improve-
ment results demonstrated that a collaborative Rheumatology-Ophthalmology team approach could improve timely sched-
uling rheumatology appointments for uveitis patients who require steroid sparing therapy. This initiative can be replicated on
a larger scale to improve clinical care in patients requiring steroid sparing therapy.

Disclosure: B. Ayesha: None; C. Castiblanco: None; C. Tagoe: None; S. Baron: None; S. Rikin: None.

Abstract Number: 1941

No Show QI at Hoxworth Rheumatology Clinic: Evaluating the Impact of
Live Telephone Calls Combined with Automated Reminders

Nicola Jackson1, kim Nguyen2, Tien Nguyen3, Meg James3 and Avis Ware4, 1University of Cincinnati, Blue Ash, 2Trihealth
Hospital, Cincinnati, 3University of Cincinnati, Cincinnati, 4University of Cincinnati, Cincinnati, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 2: Prioritization Matrix

Figure 3: Post Quality Improvement (QI) Intervention
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Background/Purpose: Patient no-show and cancellation rates are long-standing problems in the healthcare system,
affecting patient outcomes, revenue, system efficiency, and resource utilization. At the Hoxworth Rheumatology Clinic,
which sees over 180 patients monthly (approximately 2,000 annually), no-show rates have persisted despite automated
reminders. These unused slots are non-reimbursable, leading to financial losses. These rates, ranging from 12% to 80% in
various settings, led to unreimbursed slots and financial losses.

This study aimed to integrate live telephone call reminders to reduce the median benchmark for no-shows and late cancel-
lations from 23.8% by 5% between September 1, 2023, and May 31, 2024. Internal research indicated that the optimal time
for reminder calls was 5-6 days before the appointment, allowing for barrier identification.

Figure 1: Shows a graph representing the clinic data over the months of September,2023 through May.2024. The lines show the trends for the
number of patients seen, cancellations, no-shows, added appointments, and unfilled slots.

Figure 2: Shows the association between show and no-show visit with patient demographic.
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Methods: The study, conducted from September 1, 2023, to May 31, 2024, involved making live telephone calls to patients
5-6 days before their scheduled appointments. A refined patient waitlist was also utilized to manage cancellations effectively.
From January 1, 2024, to February 28, 2024, patients who no showed were contacted to investigate the barriers contribut-
ing to their absence despite reminder calls. The study aimed to understand the reasons behind no-shows and develop strat-
egies to address them.

Results: Live telephone calls significantly increased pre-appointment cancellations but markedly decreased no-show rates.

High cancellation rates led to an increased number of unfilled slots, as depicted in Figure 1, which compares patients seen,
canceled, no-show, added from the waitlist, and unfilled slots. Elevated cancellation rates, primarily 1-2 days before appoint-
ments, posed challenges in filling these slots on short notice. However, the patient waitlist enabled the clinic to start accept-
ing new patients within two months of the study’s initiation, reversing the previous decision to stop accepting new patients.
Analysis revealed that the most common reasons for cancellations were forgetfulness followed by hospitalization, lack of
transportation, lack of time off work, seeing another provider, death, and insurance issues. For no-shows, the primary rea-
sons were forgetfulness followed by lack of transportation, illness, insurance problems, and fear of medication side effects.
The no-show rate decreased from 23.8% to 16.7%. Statistical analysis revealed a significant association between show and
no-show visit with race, language, insurance and age at visit, as shown in Figure 2.

Conclusion: Implementing live phone call reminders effectively reduced the no-show rate but increased last-minute cancella-
tions, leading to unfilled slots. Addressing specific barriers such as transportation and scheduling flexibility is crucial. Under-
standing the demographics associated with no-shows can guide targeted interventions to further improve attendance rates.

Disclosure: N. Jackson: None; k. Nguyen: None; T. Nguyen: None; M. James: None; A. Ware: None.

Abstract Number: 1942

Electronic Health Literacy and Its Association with Disease Activity in
RMD Patients – a Cross Sectional Study

Nasim Nakhost Lotfi1, Helga Lechner-Radner2, Daniela Sieghart1 and Paul Studenic1, 1Medical University Vienna,
Department of Internal Medicine III, Division of Rheumatology, Vienna, Austria, Vienna, Austria, 2Medical University
Vienna, Department of Internal Medicine III, Division of Rheumatology, Vienna, Austria

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In the evolving landscape of healthcare, the reliance on digital tools for patient education andmanage-
ment is growing. The effectiveness of these digital resources largely depends on the electronic health literacy (eHL) of patients,
defined as the ability to search, understand, and use health information from electronic sources. Despite the increasing reliance
on these tools, comprehensive data on eHL among patients with Rheumatic and Musculoskeletal Diseases (RMDs) is
lacking. This study aims to measure eHL in RMD patients and explore its potential differences by patient factors.

Methods: All adult (≥18yrs) patients with RMDs visiting the outpatient rheumatology department at the Medical University of
Vienna from June 2023 onwards were asked to complete the German revised electronic health literacy scale (Gr-eHeals), an
8-item questionnaire that assesses eHL on a scale from 1 (lowest) to 5 (highest) in 2 domains: seeking and appraisal. Data
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on sex, age, and diagnosis were collected and compared for differences in eHL. For patients with inflammatory arthritis
(Rheumatoid Arthritis, Psoriatic Arthritis, and Axial Spondyloarthritis), data on disease activity and PROs derived from patient
registries were compared across lowest (< 25%) and highest ( >75%) quartile of eHL using T-Test.

Results: From 802 returned Gr-eHeals questionnaires, 551 (mean age 53.1±16.4 years, 71.6% female, mean overall Gr-
eHeals score 3.6±1.1) were analyzed. Due to the high correlation (r=0.85) between the seeking and appraisal domain, the
overal mean of the Gr-eHeals was used. Decreasing eHL scores were associated with increasing age, but no significant differ-
ences were observed across sex or specific diseases. In patients with RA higher eHL was overall associated with lower levels
of disease activity as assessed by clinical disease activity index (CDAI), physician-derived measures of disease activity (Swollen
Joint Count [SJC], Tender Joint Count [TJC], and Evaluator Global Assessment [EGA]) as well as patient reported outcomes
(pain, fatigue and PGA). Although not statistically significant, similar trend was found for AxSpA and PsA (Figure 1).

eHealth literacy and measures of disease activity
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Conclusion: This study represents one of the largest to characterize eHL in RMD patients. Findings suggest that higher eHL
is associated with lower disease activity in certain RMD conditions, highlighting the need for targeted interventions to
enhance eHL and potentially improve clinical outcomes in this population.

Disclosure: N. Nakhost Lotfi: None; H. Lechner-Radner: None; D. Sieghart: None; P. Studenic: None.

Abstract Number: 1943

Virtual Rheumatology in the Real World: Use of Telemonitoring to
Optimize the Management of Patients with Rheumatoid Arthritis

Maria Di Cicco1, Elisa Verduci1, Marina Muscarà1, Laura Belloli1, Antonella Adinolfi1, Cinzia Casu1, Davide Filippini1,
Federica Filippini2, Maria Chiara Gerardi1, Martina Schettino1, Nicola Ughi3 and Oscar Massimiliano Epis1, 1Niguarda
Hospital, Milan, Milan, Italy, 2Bicocca University, Milan, Italy, 3Niguarda Hospital, Milan, Mila, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The burden of chronic musculoskeletal disease is increasing worldwide, with a high demand for
innovative approaches to deliver effective, feasible and cost-effective access to care. With specific regard to rheumatoid
arthritis (RA), self-reported data from patients collected remotely (ePROs= electronic patient reported outcomes) have the
potential to improve healthcare services. Indeed, according to EULAR/ACR, PROs could act as a valid surrogate for disease
activity measures and enable effective tight control in patients with RA, allowing early identification of disease flares, prioriti-
zation of patients who require early treatment review, and reducing appointment frequency for those in stable remission/low
disease activity.

Methods: 150 patients over 18 year of age, with a diagnosis of RA according to the 1987 or 2010 classification criteria,
undergoing synthetic DMARD therapy and with low/ moderate disease activity according to DAS28, have been encouraged
to upload ePROS on a dedicated online platform on a monthly basis for 12 months, after receiving adequate training. The
information collected on the online platform was available to the clinical team for regular monitoring. Each patient was allo-
cated a follow-up appointment after 6 months of telemonitoring. Among the ePROs, RADAI (Rheumatoid Activity Disease
Activity Index) is a self-administered questionnaire that correlates with validated composite measures of disese activity such
as DAS28. RADAI asks patients to rate pain in eight joint areas (total score range 0-48; 0-2.8=remission: 2.9-10 low disease
activity; 10.1-22 moderate; > 22 high disease activity). Patients in remission/low disease activity within 2 months prior the
scheduled visit at 6 months were offered to have their appointment postponed to 12 months. A satisfaction questionnaire
was collected at the end of the 12 months.

Results: Mean age 61 ( ± 11 SD, min age 22 max age 85). Female 106 (70%)

We considered 4 different outcomes:

Outcome 1 = 47 (31.3%) the visit planned at 6 months was postponed to 12 months

Outcome 2 = 27 (18%) the visit at 6 months was not postponed due to active disease
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Outcome 3 = 55 (36.7%) ePROs were not uploaded due to lack of compliance

Outcome 4= 21 (14%) ePROs were not uploaded due to technical issues/lack of confidence with the electronic system on
the patients’ side

A significant difference among the 4 groups by age has been observed (p value 0.02, Kruskal -Wallis test). Post -hoc test
(using the Holm correction to adjust p) showed that the only significant difference between groups when compared one to
one was between goup 1 and group 4 (mean age in group 1 being the lowest and in group 4 being the highest) .

128 patients answered the satisfaction questionnaire: 55% were very satisfied, 75% stated telemonitoring would be an
important asset for heathcare in future.

Conclusion: Telemonitoring enabled the postponement of pre-scheduled visits for patients in remission/low disease activ-
ity, avoiding unecessary journeys to the hospital for these patients and freeing slots/cutting waiting lists for patients in need
to be seen. Our project shows a relevant age divide, with younger patients being more confident with the use of ePROs and
more likely to benefit from telemedicine.

Disclosure: M. Di Cicco: None; E. Verduci: None; M. Muscarà: None; L. Belloli: None; A. Adinolfi: None; C. Casu:
None; D. Filippini: None; F. Filippini: None; M. Gerardi: None; M. Schettino: None; N. Ughi: None; O. Epis: None.

Abstract Number: 1944

Enhancing Rheumatology Consultations with AI-Powered Triage: The
ReumAI Pilot Study

Antonio Gomez-Centeno1, Mariña Sabaris-Vilas2, Javier Segura-Sanchez3 and Fermin Garcia-Sancho3, 1Hospital Quiron
Barcelona, Barcelona, Spain, 2Hospital Quir�on Barcelona, Barcelona, Spain, 3TamoeInnovation S.L., Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In private healthcare settings, patients often have direct access to specialists without prior referral.
However, in rheumatology, this can lead to inefficiencies due to the wide range of conditions and a general lack of knowl-
edge about the specialty. Initial consultations often don’t result in a definitive diagnosis or treatment plan, leading to addi-
tional tests and follow-up visits, which prolongs time to diagnosis and treatment, increases waiting lists, and creates
inefficiencies for patients, insurers, and healthcare providers.

Objective: To evaluate the effectiveness of ReumAI, an artificial intelligence (AI)-based triage system, in optimizing rheuma-
tology consultations in a private hospital setting.

Methods: A pilot study was conducted at the rheumatology department of Hospital Quir�on Barcelona, where all new patient
requests were managed using ReumAI. This system, operated by non-physician healthcare staff, conducts an AI-guided
telephone interview to obtain a syndromic diagnostic orientation and determine necessary tests before the specialist visit.
The first 300 patients managed with this system were analyzed, evaluating diagnostic concordance and the utility of
requested tests.
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Results: The mean patient age was 52 years (SD 14), with 72% being women. The most frequent reasons for consultation
were hand pain (28%), nonspecific pain (25%), and foot pain (11%). The final syndromic diagnosis was included in ReumAI’s
differential diagnosis in 85% of cases, with a moderate correlation (53%) between ReumAI’s syndromic diagnosis and the
rheumatologist’s diagnosis. Tests ordered by ReumAI were useful in most cases (95%).

Conclusion: ReumAI shows promise as a tool for optimizing rheumatology triage, potentially improving consultation effi-
ciency and reducing wait times. Larger-scale studies are needed to confirm these findings and assess the long-term impact
on patient care.

Disclosure: A. Gomez-Centeno: None; M. Sabaris-Vilas: None; J. Segura-Sanchez: None; F. Garcia-
Sancho: None.

Abstract Number: 1945

The Bridge to Adult Care from Childhood for Young Adults with
Rheumatic Disease (BACC YARD) Program, a Pediatric-to-Adult
Rheumatology Transition Program: 2024 Updates

John Bridges1, Eileen Rife2, Randy Cron3, Livie Timmerman4, Linda McAllister5, Annelle Reed6, Carolyn Smith7, Emily
Smitherman3, Matthew Stoll3, Bethany Walker5 and Melissa Mannion3, 1University of Alabama at Birmingham/
Children’s of Alabama, Birmingham, AL, 2University of Alabama Birmingham, Vestavia Hills, AL, 3University of Alabama
at Birmingham, Birmingham, AL, 4University of Alabama at Birmingham, Gardendale, AL, 5Children’s of Alabama,
Trussville, AL, 6Children’s of Alabama, Tuscaloosa, AL, 7Children’s of Alabama, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The transition period from pediatric to adult-oriented rheumatology care is a high-risk time for dis-
ease flare and poor outcomes. We previously demonstrated implementation of a structured transition program from
2020-2022 decreased the time to first adult rheumatology appointment compared to historical controls. Our current study
analyzed additional data through 2024 and evaluate follow-up to the subsequent adult rheumatology visit to identify potential
opportunies for improvement.

Methods: In 2020 we implemented a specialized transition program structure utilizing dual adult/pediatric rheumatology
physicians, the Bridge to Adult Care from Childhood for Young Adults with Rheumatic Disease (BACC YARD) Program.
An adult/pediatric rheumatologist joined the final pediatric rheumatology visit and then followed the patient in the adult rheu-
matology clinic. Requested timing for first adult rheumatology visit was determined by joint decision between the adult/
pediatric rheumatologist and the childhood pediatric rheumatologist. Follow up to the subsequent adult rheumatology visit
(requested versus actual) was assessed and compared by t-test. A Pareto chart was used to identify the most common
causes for delayed ( >30 days) second adult rheumatology visit. All historical control cohort patients (from between March
1, 2018 and March 1, 2020) identified had at least two pediatric rheumatology visits at Children’s of Alabama prior to transfer
and were successfully transferred to University of Alabama at Birmingham (UAB) rheumatology.

Results: The BACC YARD program (7/2020-4/2024) included 162 young adult participants diagnosed with a rheumatic dis-
ease in childhood. 83% of participants successfully completed a pre-transfer visit at Children’s of Alabama and a post-transfer
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visit at UAB by 4/2024. 50% of the participants had a diagnosis of juvenile idiopathic arthritis and 27% had a diagnosis of sys-
temic lupus erythematosus or similar connective tissue disease (Table 1). The BACC YARD clinic has had 1 patient death and
11 patient pregnancies (6 of which prompted urgent transition to adult rheumatology). There was a significantly shorter median
interval between last pediatric and first adult visit in BACC YARD compared to the historical control cohort (147 days vs
261 days, respectively, p< 0.001; Table 2). Of those who have attended a second adult rheumatology visit (N=125), 63% of
patients (N=79) had visits scheduled within 30 days of their requested follow up time. 50% (N=23) of those attending their sec-
ond adult rheumatology visit longer than 30 days after the requested date had a single interim canceled visit (Figure 1).

Conclusion: From 2020-2024, the BACC YARD Program significantly reduced median time to first adult visit compared to
historical controls and more than half of the successfully transferred patients attended a 2nd adult rheumatology visit on
schedule. Canceled visits and low clinic availability were the primary reasons for delays to second visit and provide opportu-
nities for program improvement.

Table 1: Characteristics of BACC YARD Program Cohort, 7/2020-4/2024 (N=162)

Table 2: Median Transfer Intervals (from Last Pediatric Visit to First Adult Visit) in Days, BACC YARD Program Cohort vs His-
torical Control Cohort

Figure 1: Cause for Delayed 2nd Adult Visit (>30 Days after Requested Date) in the BACC YARD Cohort

Disclosure: J. Bridges: None; E. Rife: None; R. Cron: AbbVie/Abbott, 1, Pfizer, 1, Sobi, 1, 5; L. Timmerman: None;
L. McAllister: None; A. Reed: None; C. Smith: None; E. Smitherman: None; M. Stoll: None; B. Walker: None;
M. Mannion: NIAMS K23AR081410, 5, Rheumatology Research Foundation, 5.

Abstract Number: 1946

Shaping the Future of the National Musculoskeletal (MSK) Triage
Initiative: Exploring the Impact of a Hybrid Model (Virtual and Face to
Face) of MSK Triage

Julie Sugrue, Scott Murphy, Mark Kingston, paula Wallace, Catriona O’Dwyer, colum Moloney, Olivia McKenna, Finbarr
Condon and Sean McKenna, Health Service Executive, Limerick, Limerick, Ireland
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3956

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Rheumatic and musculoskeletal diseases (RMDs) are the leading contributor of disability worldwide
(de Thurah et al 2022). The National Musculoskeletal (MSK) Triage Initiative, ensures patients on Rheumatology and Ortho-
paedic waiting lists, who are unlikely to require specialist consultant care, are triaged by Clinical Specialist Physiotherapists.

The Wold Health Organisation (WHO) advises the development and implementation of eHealth solutions to optimise patient
access (2017). Virtual consultations (VC) were used extensively during COVID-19, but have since reverted to traditional face
to face (F2F) or Hybrid (VC +/- F2F) models, with limited evaluation of these to date. Hence the aim of this study was to
review the impact of a Hybrid Model (VC +/- F2F) for MSK Triage.

Methods:Observational retrospective study of MSK Triage data over a 12 month period, using descriptive statistics to sum-
marise and present findings. Ethical approval was received.

Results: A total of 2,373 New Patient (NP) consultations were managed by the MSK team, with almost two-thirds (63.59%,
n=1509) screened and scheduled for virtual clinic (VC). Remaining patients (36.41%, n=864) were scheduled for F2F clinics,
due to referral information (e.g. motor or sensory loss, language barriers, or lack of contact details to enable VC).

Of those scheduled for VC, 47.05% (n=710), including patients who did not attend (DNA, n=199), were discharged after ini-
tial VC appointment. Almost half (49.23%, n=743) were listed for F2F Review (RV), 2.45% (n=37) were listed for Virtual RV,
and 1.35% were referred for Consultant RV (n=19). New patient DNA rates were lower for VC (13.18%, n=199) than F2F
clinics (17.93%, n=155).

Outcomes for patients who received their F2F RV appointment (n=468) show that 56.19% (n=263) were subsequently dis-
charged following that appointment. This includes patients who DNA (n=75). Combining this with discharges from VC NP, a
discharge rate of (46.32%, n=699) was captured for the Hybrid Model, which is marginally higher than the discharge rate of
44.79% for the traditional F2F model.

Furthermore, the adoption of Hybrid MSK Triage clinics allowed for an increase in NP appointment capacity, facilitating max-
imum utilisation of clinical resources, and overcoming potential limitations posed by lack of physical clinical space. This has
facilitated a reduction in waiting times for MSK triage from 188 weeks to 32 weeks over the one year period. This has also
optimised the use of MSK Clinic space at Consultant clinics for more complex patients who may require consultant RV or
discussion on the same day.

Conclusion: This study demonstrates merit in using a Hybrid model for MSK Triage, with associated reduction in patient
waiting times frommore than 3 years to 32 weeks over the one year period, with reduced DNA rates, and no negative impact
on patient discharge rates.

Separate studies to explore patient and clinician feedback have been presented elsewhere and reported positive findings
(e.g. patients citing benefit in reduced unnecessary hospital journeys of up to 250km).

Further investigation is planned to explore which MSK conditions and other patient parameters may impact the efficiency of
Hybrid models for the delivery of MSK Services.

Disclosure: J. Sugrue: None; S. Murphy: None; M. Kingston: None; p. Wallace: None; C. O’Dwyer: None;
c. Moloney: None; O. McKenna: None; F. Condon: None; S. McKenna: None.
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Abstract Number: 1947

Optimizing Osteoarthritis Care Through Clinical and Community
Partnership: Results of an Exploratory Trial

Kelli Allen1, Liubov Arbeeva2, Leigh Callahan3, Katherine Combs4, Tamara Godfrey5, Yvonne Golightly6, Derek Hales5,
Carla Hill7, Katie Huffman8, Amanda Nelson5, Jennifer Rees5 and Todd Schwartz9, 1University of North Carolina, Durham,
NC, 2University of North Carolina, Chapel Hill, Carrboro, NC, 3University of North Carolina Thurston Arthritis Research
Center, Chapel Hill, NC, 4YMCA of the Triangle, Raleigh, NC, 5University of North Carolina at Chapel HIll, Chapel Hill, NC,
6University of Nebraska Medical Center, Omaha, NE, 7UNC Health, Raleigh, NC, 8UNC Thurston Arthritis Research
Center, Chapel Hill, NC, 9University of North Carolina-Chapel Hill, Chapel Hill, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Many studies have documented gaps in quality of care for knee and hip osteoarthritis (OA), partic-
ularly with respect to lifestyle (e.g., weight management, exercise) and rehabilitative therapies. Key drivers of these patterns
include the lack of standardized models for OAmanagement and the limited time available during clinic visits to address non-
pharmacological aspects of care. Given these challenges, we conducted an exploratory trial of an OA Clinic-Community
CARE Model (OA CARE).

Methods: Participants (n=60) with symptomatic knee or hip OA and body mass index ≥ 27 were randomized to OA CARE or a
usual care control group (UC). The OA CARE group received a 12-month medical membership to a local YMCA, which included
a 12-week weight management program and access to exercise equipment and classes. These participants were also provided
with tailored referrals to physical therapy, additional weight management services, sleep-related services and psychological ser-
vices. Primary care clinicians of these patients were given a video-based summary of OA treatment guidelines and collaborated
on patients’ referrals to services described above. Outcomes were assessed at baseline, 6-months and 12-months. The pri-
mary outcome was the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) total score. Between- and
within-group changes in outcomes at follow-up time points were compared using general linear mixed effects models.

Results: Participant characteristics are shown in Table 1. In the OA CARE group 26/30 participated in the YMCAweight loss
program, with an average attendance of 9/12 sessions, and 17/30 participated in an exercise class. Eight OA CARE group
participants received physical therapy during the study period, with few (≤2) accessing other services described above.
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Within- and between-group mean changes in outcomes are shown in Table 2. At 6-month follow-up, there was a statistically
significant difference in change in WOMAC total score, with the OA CARE group showing greater improvement. At
12-months, the between-group change in WOMAC total score was not statistically significant, though there was a small dif-
ference in favor of the OA CARE Group. There were also changes in favor of the OA CARE group for multiple secondary out-
comes, but the only statistically significant difference was self-reported physical activity at 6 months.

Conclusion: OA CARE is a light-touch care model that is feasible to implement in primary care settings, partnering with a
community program to deliver lifestyle components. Effects of OA CARE were modest, and longer or more intensive weight
management and exercise programming may be needed to enhance impacts.

Disclosure: K. Allen: None; L. Arbeeva: None; L. Callahan: None; K. Combs: None; T. Godfrey: None; Y. Golightly:
None;D. Hales: None;C. Hill: None; K. Huffman: None; A. Nelson: MedScape Education, 6, NestleHealth, 6; J. Rees:
None; T. Schwartz: None.

Abstract Number: 1948

The Rheumatology Physician Assistant/Associate Workforce

Benjamin Smith1, Roderick Hooker2, Mirela Bruza-Augatis3, Kasey Puckett3 and Andrzej Kozikowski3, 1Florida State
University College of Medicine, Thomasville, GA, 2Independent Researcher, Ridgefield, WA, 3National Commission on
Certification of PAs, Johns Creek, GA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 2
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Background/Purpose: The United States needs more rheumatologists, facing a growing population in size and age, an aging
physician workforce, a shortage of replacement rheumatologists, and a healthcare demand system that exceeds supply.

The American College of Rheumatology Work Study estimated a 30.9% decrease in the supply of rheumatologists from
2015 to 2030. Concurrently, the supply of physician assistants/associates (PAs) is forecasted to increase by 45.3% during
the same period. We assessed the number of clinically active rheumatology PAs. The objective is to provide a skilled labor
component to the supply and demand for national rheumatology service delivery modeling.

Methods: The 2022 National Commission on Certification of PAs (NCCPA) workforce dataset delineates PAs employed in rheu-
matology practices. The annual census involves the demographic and practice characteristics of PAs in rheumatology com-
pared to those in all specialties. Our analysis consisted of descriptive and bivariate statistics to measure this growing workforce.

Results: In 2022, 430 board-certified PAs reported practicing in rheumatology, a growth rate of 93.7% since 2015 (n=222).
They were compared to 158,470 PAs board-certified PAs the same year. The median age was 39 years, and 85% were
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female. Most (78.8%) worked in office-based private practices and were more likely to participate in telemedicine services
(62.5%) than their colleagues (40.2%) across other disciplines. The median salary was $105,000 (2022 dollars). PAs in rheu-
matology work similar hours but see more patients than their counterparts in other specialties. Two-thirds (66.4%) of PAs in
rheumatology see between 41-80 patients each week compared to a smaller number of patients by all other PAs. Concur-
rently, rheumatology PAs report being more satisfied with their clinical positions and less burnt out when compared to those
in non-rheumatology settings.

Conclusion: PAs are a strategy for meeting the growing supply and demand gap in rheumatology service delivery. The PAs’
size, trajectory, and practice settings in clinical rheumatology are expanding during physician shortages. Their relative youth
and female are in contrast to an older and male rheumatology physician force. This rheumatology PA survey is a stepping
stone to national medical workforce planning estimates of this vital medical specialty.

Disclosure: B. Smith: None; R. Hooker: None; M. Bruza-Augatis: None; K. Puckett: None; A. Kozikowski: None.
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Abstract Number: 1949

Implementation of Pharmacist-Led Comprehensive Medication
Management for Puerto Ricans with Rheumatic Diseases

Ileana Rodriguez Nazario, Kyle Melin and Luis Vil�a, University of Puerto Rico Medical Sciences Campus, San Juan, PR

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Comprehensive Medication Management (CMM) is a standardized intervention provided by clinical
pharmacists that uses subjective and objective patient information to create a plan to optimize an individual’s pharmacother-
apy. After collecting patient-specific data, the pharmacist identifies drug-related problems (DRPs). Few CMM studies have
been conducted on patients with rheumatic disorders. Therefore, we aimed to determine DRPs in a group of Puerto Ricans
with rheumatic diseases.

Methods: A cross-sectional study was conducted on adult Puerto Ricans (aged 21 and older) with rheumatic diseases at a
university-based practice in Puerto Rico. Participants received CMM services, and DRPs were identified during the study

3962

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



visit. DRPs were categorized into seven groups: unnecessary drug therapy, need for additional therapy, drug inefficacy, low
drug dosage, adverse drug reactions, high drug dosage, and nonadherence. Two-tailed Mann-Whitney two-sample rank-
sum test, Pearson correlation, and ANOVA were used to examine the relationship between DRPs and gender, age, and
rheumatic conditions, respectively.

Results: A total of 296 participants were included in the study. The mean age was 50.4 years (standard deviation, SD =
12.5), and 91% of the participants were female. The three most common rheumatic disorders were fibromyalgia (35.5%),
systemic lupus erythematosus (33.1%), and rheumatoid arthritis (31.8%); patients could have more than one co-occurring
rheumatic disorder. The mean number of medications (including supplements) was 10.2 (SD = 4.7) per patient, and the
mean number of drug-related problems (DRPs) per patient was 2.9 (SD = 2.7). The most common DRPs were incomplete
vaccination (99.3%), drug interactions that may lead to inappropriate high dosages (41.9%), and the need for additional drug
therapy for untreated conditions (13.2%) (Table 1). No statistically significant differences were observed between age groups
(21-39, 40-59, and ≥60 years) for all DRP categories. Women with rheumatic diseases had a higher mean number of DRPs
in the categories of unnecessary drug therapy and drug inefficacy compared to men (Table 2). Additionally, women were
exposed to a greater mean number of medications. The presence of fibromyalgia was associated with a higher mean num-
ber of DRPs (2.26 vs. 4.18, p< 0.001) when compared to those without fibromyalgia.

Conclusion: In this group of Puerto Rican patients with rheumatic diseases, a high number of patients had DRPs, particularly in
the categories of need for additional therapy and high drug dosage. Additionally, gender- and disease-specific differences were
observed. Evaluating the impact of the CMM service on the long-term clinical outcomes of these patients would be crucial.

Disclosure: I. Rodriguez Nazario: None; K. Melin: None; L. Vil�a: None.

Abstract Number: 1950

Telehealth Physical Therapy Intervention to Increase Physical Activity in
Adults with Knee OA: The Delaware PEAK Randomized Controlled Trial

Daniel White1, Rana Hinman2, Thomas Videtich Bye1, Sydney Liles3, Dana Voinier4, Jennifer Copson5, Laura Schmitt1,
Barry Bodt1 and Jason Jakiela6, 1University of Delaware, Newark, DE, 2University of Melbourne, Melbourne, Victoria,
Australia, 3University of Delaware, Elkton, MD, 4OSHA, Newark, DE, 5University of Delaware, Wilmington, DE, 6Winston-
Salem State University, Winston-Salem, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Exercise is strongly recommended treatments to address pain and functional limitation for adults
with Knee Osteoarthritis (OA) and Physical Therapy (PT) is responsible for prescribing and delivering exercise to patients.
Physical activity, which includes free-living unstructured activities that are not part of formal exercise, also benefits adults
with knee OA. Specifically, Moderate-to-Vigorous Physical Activity (MVPA) improves pain and functional limitation and there
is a need to increase MVPA since fewer than 13%meet the 2018 Physical Activity Guidelines for Americans. Thus, we inves-
tigated if adding step goals to an established 12-week PT intervention of strength training and education increases MVPA.
We also investigated changes in light intensity physical activity and steps/day as secondary outcomes, and pain and func-
tion as tertiary outcomes over 12 and 24 weeks.

Methods: We conducted an assessor-masked superiority randomized controlled trial with two parallel arms. Participants
were recruited via Facebook advertisements. Those who met the National Institute for Health and Care Excellence (NICE)
OA clinical criteria and reside in the contiguous US were enrolled in the trial. The intervention included five video conferencing
consultations with a physical therapist over 12 weeks for strengthening exercises, steps/day goals, and education. The con-
trol intervention was a website with OA treatment resources. MVPA, light intensity physical activity and steps/day were mea-
sured with a waist-worn ActiGraph monitor over 7 days. Pain was measured with a Visual Analogue Scale [VAS] and the pain
subscale of the Knee Injury and Osteoarthritis Outcome (KOOS). Function was measured with the KOOS ADL subscale.
Analyses were performed using intention-to-treat methods and differences between the Intervention and control groups
over three time points: baseline, 12, and 24 weeks calculated using a 2x3 between/within mixed ANOVA.

Results: Time spent in MVPA was available for n=88 study participants at baseline, 76.1% (67/88) at 12 weeks and 73.9%
(65/88) at 24 weeks. Intervention participants had little change in MVPA over 12 weeks (see Table, 0.7 min/day, 95%CI [-4.8,
6.2]) which was not different than the control (between group difference -1.8 min/day [-7.0, 3.3]). Similarly, there was little
change in light intensity physical activity and steps/day between groups. Tertiary outcomes were available in n=103 at base-
line, 81.5% (84/103) at 12 weeks, and 80.6% (83/103) at 24 weeks. The intervention group had greater improvements on
VAS pain at 12 and 24 weeks (-20.9 [-32.2, -10.7] and -11.6 [-21.9, -1.2), respectively), KOOS Pain at 12 and 24 weeks
(6.9 [1.7, 12.2] and 6.2 [0.9, 11.5), respectively), and KOOS ADL at 12 weeks (8.0 [2.2, 13.8]) compared to the control.
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Conclusion: Adding step goals to an established 12-week PT intervention of strength training and education did not
increase MVPA in adults knee OA. This could be because there was a mismatch between the focus of the intervention,
which was to increase steps/day, and the primary study outcome, time spent in MVPA. The intervention group did show
improvements in pain and function compared to the control group.

Disclosure: D. White: None; R. Hinman: None; T. Videtich Bye: None; S. Liles: None; D. Voinier: None; J. Copson:
None; L. Schmitt: None; B. Bodt: None; J. Jakiela: None.

Abstract Number: 1951

Patient-Reported Barriers to Care Across Pediatric Rheumatology
Patients at a Tertiary Academic Medical Center

Bethany Walker1, Carolyn Smith2, John Bridges3, Linda McAllister1, Ashley McCamy4, Annelle Reed5, Erica Reynolds4,
Isabella Robles2, Livie Timmerman6, Tana Webb2, Melissa Mannion7 and Emily Smitherman7, 1Children’s of Alabama,
Trussville, AL, 2Children’s of Alabama, Birmingham, AL, 3University of Alabama at Birmingham/Children’s of Alabama,
Birmingham, AL, 4Children’s of Alabama, Birmingham, 5Children’s of Alabama, Tuscaloosa, AL, 6University of Alabama at
Birmingham, Gardendale, AL, 7University of Alabama at Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pediatric rheumatic diseases require frequent medical interactions, including follow-up visits with
various providers, lab testing, imaging procedures, and infusion treatments. The impact of these conditions extends beyond
medical needs, affecting financial, social, educational, and emotional health. Our local pediatric rheumatology clinic imple-
mented a barriers to care assessment in order to identify needs reported by patients and families related to the child’s
chronic health condition. The objective of this analysis is to determine the most frequently reported barriers and to assess
self-reported medication adherence.

Methods: This is a retrospective analysis of data collected through a local quality improvement initiative.We utilized
a modified self-management assessment tool initially developed by the Pediatric Rheumatology Care and Outcomes
Improvement Network (PR-COIN). Our local team of multidisciplinary stakeholders including physicians, nurse practitioners,
registered nurses, social workers, and parents of pediatric rheumatology patients iteratively adapted PR-COIN’s tool to
include a list of 14 financial, social, educational, and emotional barriers most relevant to patients in our setting. We also
added a question to assess medication adherence, “I/my child misses a medication dose…”, with 5 Likert response cate-
gories from “Never” to “Always”. The forms were available in English and Spanish. All return rheumatology patients were
asked to complete the form at the beginning of their clinic visit. We calculated the responses for each barrier category and
organized the responses from most to least frequently reported. We also calculated the number of responses to each med-
ication adherence category.

Results: From 2022 until 2024, we collected patient/parent responses from 591 visits. There were a total of 114 barriers
identified; arranged from most to least frequent, the identified barriers were (% of total barriers): school/work accommoda-
tions (20%), sadness/anxiety/worry (17%), getting prescriptions filled (11%), taking medicine (11%), patient portal (10%),
insurance/financial (8%), letters/forms (8%), finding a primary care doctor (6%), connecting with other parents (4%), sched-
uling/attending medical visits (3%), worried about food running out (2%), housing/transportation (2%), and talking with
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doctors/clinic staff (1%) (Figure 1). Additionally, 50% of patients reported never missing medication doses, 36% reported
rarely, 12% reported sometimes, 1% reported most of the time, and 1% reported always (Table 1).

Conclusion: After reliably implementing a barriers to care assessment in our local pediatric rheumatology clinic, we identified
the most frequently reported barriers were related to school and work as well as mental health. Relatively few patients/
parents reported missing medications more often than rarely. This initial data provides insight on the barriers faced by our
pediatric rheumatology patients and families. Future work will be able to focus on additional interventions for the most fre-
quently identified barriers and further study gaps in resources to meet those needs.

Disclosure: B. Walker: None; C. Smith: None; J. Bridges: None; L. McAllister: None; A. McCamy: None; A. Reed:
None; E. Reynolds: None; I. Robles: None; L. Timmerman: None; T. Webb: None; M. Mannion: NIAMS
K23AR081410, 5, Rheumatology Research Foundation, 5; E. Smitherman: None.

Figure 1. Patient/parent responses to barriers assessment, organized from most to least frequently identified barrier category, total n = 591 visits.
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Abstract Number: 1952

Interest in Clinical Trial Participation Among People with Lupus: Results
from the Research Accelerated by You (RAY) Registry

Michael Fisher1, Mimi Kim2, Joan Merrill3, Safoah Agyemang1 and Joy Buie1, 1Lupus Foundation of America,
Washington, DC, 2Albert Einstein College of Medicine, New York, NY, 3Oklahoma Medical Research Foundation,
Oklahoma City 73104, OK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: With many treatments under study for SLE, a crisis in recruiting sufficient numbers of qualified
patients for clinical trials has emerged. Willingness to consider trial participation may be influenced by many factors. The
aim of this study was to analyze factors affecting interest in clinical trial participation using the Lupus Foundation of America’s
Research Accelerated by You (RAY) registry.

Methods: RAY was created to improve understanding of lupus patient perspectives and connect patients with trial oppor-
tunities. Over 3,000 registrants have reported on lupus diagnosis, symptoms, treatments, and impacts. This analysis
assessed factors associated with interest in trial participation in those with no prior trial participation. Demographics (age,
time since diagnosis, education, gender, income, insurance, race and ethnicity) were compared between patients with
and without interest in trial participation using T-test and chi-square analyses. Multinomial regression models reported as rel-
ative risk ratios (RRR) were fit to assess any independent contributions of demographic factors to a three-category depen-
dent variable: interest in trial participation, no interest due to side effect concerns, and no interest due to other reasons.

Results: Of the 1,911 RAY registrants with no prior clinical trial participation, those reporting no interest in trial participation
(12.5%) were older (46.9 vs. 44.5 years, p = .022) and had longer time since diagnosis (11.3 vs. 9.6 years; p = .018) com-
pared to those expressing interest in trials (Table 1). The proportion of older individuals (50+ years) was higher in those
who were clinical trial averse due to side effect concerns (49.0%) or concerns about treatment declines/delays (53.8%) than
those interested in trials (36.9%), not interested due to practical barriers (38.5%), and not interested for other reasons
(41.9%; p = 0.017; Table 2). In younger patients, no reason for reticence about trial participation predominated, but a range
of concerns were reported. The proportion of people with 6+ years since diagnosis was higher in trial averse patients with
concerns about treatment declines/delays (80.8%) compared to other groups (51.6 – 61.3%; p < 0.001; Table 3). Multino-
mial logistic regression analysis showed that age 50+ years was independently associated with a 1.64-fold increase in the
risk ratio of no trial interest due to side effect concerns vs. trial interest (RRR = 1.64 compared to age < 50 years; 95% CI:
1.09-2.46; p = 0.017). Time since diagnosis 6+ years was independently associated with a 1.86-fold increase in the risk ratio
of no trial interest for other reasons vs. trial interest (RRR = 1.86 compared to time since diagnosis < 6 years; 95% CI:
1.27-2.71; p = 0.001).

Conclusion: Although clinical trial participation interest is high (88.6%) in RAY, addressing patient reservations about trial
participation might improve enrollment at a time of plentiful trials and insufficient numbers of participants. Key issues
reported by lupus patients, especially those over 50, are the potential for side effects and treatment declines/delays. How-
ever, other issues are also reported, and recruitment of younger patients might be impacted by addressing these
impediments.
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Table 1. Characteristics of US RAY Registrants Never in Clinical Trials, by Clinical Trial Interest

Table 2. Reasons for Lack of Clinical Trial Interest by Age

Table 3. Reasons for Lack of Clinical Trial Interest by Time Since Diagnosis

3968

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: M. Fisher: None; M. Kim: None; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZe-
neca, 1, 2, 5, Aurinia, 1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithK-
line, 1, 2, 5, Kezar, 1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2,
UCB, 1, 2, Zenas, 1, 2; S. Agyemang: None; J. Buie: None.

Abstract Number: 1953

The National Trend of Using Prescription Immunosuppressives

Queeneth Edwards1, Amenah Qotineh1, Chukwuemelie Okeke2 and Jian Zhang1, 1Georgia Southern University,
statesboro, GA, 2St Georges University, St Georges, Saint George, Grenada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Recent data from the 2021 National Health Interview Survey (NHIS) reveals a marked increase in the
percentage of adults using immunosuppression. However, data from NHANES (The National Health and Nutrition Examina-
tion Survey) may generate more reliable estimations since NHANES asks participants to bring their prescription and over-
the-counter medication bottles with them (for review by the interviewer).

Methods: We used the data collected from National Health and Nutrition Examination Survey 1999-2002 (n=8,188),
2003-2006(n=8,623), 2007-2010(10,123), 2011-2014 (n=8,473), 2015-2018 (n=7,828). Participants were nationally repre-
sentative samples of the U.S. non-institutionalized civilian population. We defined immunosuppressant use as the use of any
of the following medications in the preceding month: adrenal cortical steroids, topical steroids, colchicine, probenecid col-
chicine, sulfasalazine, dapsone, topical dapsone (Cellcept, mystic), methotrexate, mycophenolate mofetil, azathioprine,
hydroxychloroquine, and rituximab. The immunosuppressive ingredient categories, such as calcineurin inhibitors, were also
used to identify the users of immunosuppressants. We estimated the prevalence of immunosuppressant use and deter-
mined predictors of use using multivariate logistic regression.

Results: Overall, 1.44% (95%CI=1.29%, 1.59%) of adults used immunosuppressants within the preceding month. Overall
immunosuppressant use increased between 1999-2004 and 2015-2018, the percentages of using immunosuppressants
were 0.98% (0.65%, 1.32%), 1.40% ( 1.13%, 1.66%), 1.73% ( 1.40%, 2.07%), 1.34% (1.01%, 1.67%), 1.71% ( 1.32%,
2.10%) respectively for the survey years 1999-2004, 2005-2008, 2009-2014, and 2015-2018. The prevalence of using
immunosuppressants with 4 major ingredients, calcineurin inhibitors, TNF alpha inhibitors, interleukin inhibitors(443), and
selective immunosuppressants, increased from 0.36% ( 0.16%, 0.56%) in 1999-2002, 0.68% ( 0.49%, 0.86%) in
2003-2006, and 0.89% ( 0.66%, 1.11%) in 2007- 2010 to 0.90% ( 0.62%, 1.17%) in 2011-2014, and 0.95% ( 0.69%,
1.20%) in 2015-2018, almost tripled. After adjustment for age, sex, and medical insurance coverage, the prevalence ratio
of using immunosuppressants with 4 major ingredients were 1.00(reference), 1.67 (0.90, 3.11), 2.02 (1.11, 3.66), 2.15
(1.14, 4.06) and 2.15 (1.16 - 4.00) respectively for 5 survey cycles from 1999-2004 to 2015-2018. obesity was found to
be associated with newly diagnosed blood cancer, increased likelihood of using immunosuppressives, the prevalence ratios
were 2.51 (1.03, 6.08), and 2.28 (0.79 - 6.58) for being obese and overweight, suggesting a possible reason behind the
increasing trend of immunosuppressants mirroring the rising trend in obesity.

Conclusion: In this nationally representative sample, reported prescription medications commonly used as immunosup-
pressants within the preceding month were less prevalent than previously reported. However, the increasing trend in using
immunosuppressants was confirmed in the current report.
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Disclosure: Q. Edwards: None; A. Qotineh: None; C. Okeke: None; J. Zhang: None.

Abstract Number: 1954

Examination of Rehabilitation Referrals from Rheumatology Practices for
Adults with Rheumatoid Arthritis in the RISE Registry: A Feasibility and
Descriptive Study

Louise Thoma1, Jing Li2 and Gabriela Schmajuk3, 1University of North Carolina, Chapel Hill, NC, 2University of California,
San Francisco, San Francisco, CA, 3UCSF / SFVA, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Health Services Research – ACR/ARP Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Adults with rheumatoid arthritis (RA) commonly report functional limitations, pain, and fatigue that
contribute to diminished quality of life and limit participation in valued life activities. Rehabilitation services, including physical
therapy (PT) and occupational therapy (OT), are specifically indicated to improve physical function and optimize participation
in life activities, yet rehabilitation utilization in the United States lags behind the expected need. The extent to which rheuma-
tology clinicians refer adults with RA to rehabilitation services is unknown. We assessed referrals to rehabilitation (PT or OT)
services across rheumatology practices within the ACR’s RISE registry.

Methods: Data were derived from RISE, a national, EHR-enabled registry that passively collects data on all patients seen by
participating rheumatology practices. As of September 2023, RISE held validated data from 1333 providers in 242 practices,
representing approximately 30% of the U.S. clinical rheumatology workforce. Practices were eligible for this study if they had
≥ 1 patient record indicating a referral to rehabilitation in the “plan of care” for any patient, indicating that such referrals would
be captured in the data tables available through the RISE registry. We included patients from eligible practices who were ≥

18 years old, had ≥ 2 ICD codes for RA (714.x, M05.x, M06.x but not M06.4) ≥ 30 days apart, and had ≥ 1 visit in 2022.
The primary outcome was the percentage of patients with ≥ 1 rehabilitation (PT or OT) referral documented in 2022. We also
expanded the window to assess the percentage of patients who had ≥ 1 rehabilitation referral at any time by the end of 2022.
The percentage of patients with ≥1 rehabilitation referral was reported by patient characteristics, including age, gender, self-
reported race and ethnicity, and insurance. We also examined variations in documentation of rehabilitation referral at the
practice level among practices with ≥ 20 patients.

Results: Of 240 practices with any “plan of care” data available in the RISE registry, 215 (90%) practices had ≥ 1 patient
record for which rehabilitation was mentioned. 198,517 adult patients with RA from 206 practices were included, with a
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mean (SD) age of 63 (14) years. 77% were female, 67% non-Hispanic white, and the most had either Medicare (40%) or pri-
vate (38%) insurance. Only 2.7% of patients had ≥1 rehabilitation referral in 2022; 9.2% had ≥1 referral in the expanded
“ever” window. The percentage of patients with a rehabilitation referral in 2022 ranged from 1-4% across demographic
groups (Table). Across the 197 practices with ≥ 20 adult patients with RA, we observed wide variation in rehabilitation refer-
rals (Range 0% - 19.3%; Figure).

Conclusion: Extracting rehabilitation referrals from the plan of care field in the RISE registry was feasible, as eligible data
were available for 90% of participating practices. Preliminary estimates indicate that rehabilitation referral from rheumatology
practices is low, though there is considerable variation across practices. This study should be repeated in other data
sources, given the limitation of data available in the RISE registry and the challenges of extracting information on rehabilita-
tion referrals.

Disclosure: L. Thoma: None; J. Li: None; G. Schmajuk: None.

Abstract Number: 1955

Ultrasound for Screening of Rheumatoid Arthritis-Associated Interstitial
Lung Disease: A Systematic Review and Meta Analysis

Ikwinder Preet Kaur1, Karishma Ramsubeik2, Thway Myant3, Luis Sanchez-Ramos4, Laurie Ramrattan5 and Gurjit
Kaeley6, 1University of Florida College of Medicine, Jacksonville, FL, 2Baptist Health, Jax, FL, 3UF Jacksonville, Mia, FL,
4University of Florida college of Medicine, Jacksonville, 5University of Florida, Jacksonville, FL, 6UF COM-J, Ponte Vedra
Beach, FL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Percentage of patients with at least one rehabilitation referral in 2022 across eligible RISE practices (> 20 patients with RA), ranked in
ascending order
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Background/Purpose: Clinically significant Interstitial Lung Disease (ILD) can occur in up to 10 percent of Rheumatoid
Arthritis (RA) patients, which is associated with considerable morbidity and mortality. It presents a 2-10-fold higher hazard
ratio for mortality compared to RA without ILD, making its early detection imperative. The 2024 guidelines recommend
HRCT and pulmonary function tests (PFTs) for initial screening and monitoring of ILD. However, HRCT exposes patients to
radiation, and PFTs may lack sensitivity in early disease stages. Lung Ultrasound (LUS) offers a promising alternative due to
its portability and lack of radiation. Sonographic characteristics such as identifying and quantifying B lines and identifying
pleural irregularities might be signs of ILD. This study investigates the diagnostic accuracy of LUS for RA-ILD compared
to HRCT.

Methods: This PRISMA-compliant systematic review and meta-analysis searched EMBASE, PubMed, Web of Science, and
Scopus for English literature studies from year 2000-2023. Studies with at least 20 RA patients evaluating LUS for RA-ILD
compared to HRCT were included. Review articles, conference abstracts, case series with less than 20 patients, treatment
outcome studies without controls, and non-RA ILD or healthy control studies were excluded. Summary diagnostic accuracy,
including sensitivity, specificity, and area under the curve (AUC) was analyzed utilizing Stata software. A diagnostic test
meta-analysis using a bivariate model was performed to calculate the pooled sensitivity, specificity, positive/negative likeli-
hood ratios and DOR. We also constructed the respective hierarchical summary receiver-operating characteristic
(HSROC) curve to summarize the paired sensitivity and specificity estimates instead of the traditional SROC model.

Results: Four studies encompassing 324 RA patients (140 with HRCT-confirmed ILD) were included. The mean age was
slightly higher in the RA-ILD group (61.3 years) compared to the RA-no ILD group (59 years). Notably, 68% of patients in
the RA ILD group for smokers as compared to 31 percent in the RA-no ILD group. Analysis revealed significant heterogene-
ity across studies regarding ultrasound machines (probe frequency ranged from 1-13 mHZ), lung segments examined (14 to
72), and B-line cut-off ( >/=5 to 10) values. The pooled sensitivity for LUS was 95% (95% CI 41- 100%; I2 =86%) and spec-
ificity was 98% (95% CI 64-100%; I2 =86%) representing an overall high sensitivity and specificity; however with a

Image 1- Paired forest plots’ sensitivity and specificity for LUS compared to HRCT to detect ILD in rheumatoid arthritis patients
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significant heterogeneity. The Area under the curve (AUC) was 99% (95% CI 98-100%) suggesting relatively high accuracy
(Images 1 and 2). The two of the studies demonstrated a positive correlation of LUS B-lines with HRCT ( 0.806 and
0.944), and the other two did not comment on this.

Conclusion: This meta-analysis highlights that LUS may hold remarkable potential for RA-ILD screening due to it’s real-time
visualization, and high diagnostic accuracy. However, significant heterogeneity across studies regarding LUS protocols
necessitates standardization to improve generalizability. Further research with more comprehensive studies with larger sam-
ple sizes and more rigorous methodologies is necessary to validate study findings.

Disclosure: I. Kaur: None; K. Ramsubeik: None; T. Myant: None; L. Sanchez-Ramos: None; L. Ramrattan: None;
G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Gilead, 5, Janssen, 5, Novartis, 5.

Abstract Number: 1956

Artificial Intelligence Enhanced Analysis of Nailfold Capillaries by
Dermatoscopy in Rheumatology Centers

Genessis Maldonado1, Eduardo Ramos-ibañez2, Borja del Carmelo Gracia-Tello3, Radic Mislav4 and Tracy Frech1,
1Vanderbilt University Medical Center, Nashville, TN, 2University of Zaragoza, Zaragoza, Spain, 3Hospital Clinico
Universitario Lozano Blesa, Zaragoza, Spain, 4University Hospital of Split, Split, Croatia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Image 2- HSROC curve to summarize the paired sensitivity and specificity estimates. (The HSROC is the graphical depiction of a random-effects
model that includes estimates of the between-study variance. The closeness of the main solid curve to the top left indicates a high overall accuracy.
The prediction region (enclosed by the small dashed line) was larger than the confidence region (enclosed by the larger dashed line), which also
suggests high heterogeneity)
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Background/Purpose: The use of dermatoscopes in rheumatology has been established for several years. However, the
application of artificial intelligence for the detection of abnormalities in this field has not yet been reported. The aim of this
project was to develop a model for detecting dermatoscope abnormalities obtained with inexpensive equipment for the pur-
pose of understanding the role of dermatoscopy in nailfold assessment.

Methods: Images were retrieved from patients referred to the rheumatology clinic for evaluation of positive ANA (IRB #
230636) and a rheumatology clinic at the Hospital Clinico Universitario Lozano Blesa (Act No. 20/2018). After acclimatiza-
tion, dermatoscopy (value $30) was conducted in 5 minutes using a 200x magnification lens adapted for smartphones.
Images were interpreted by 2 capillaroscopists. Each image was assessed for blurriness, hemorrhage, abnormal shape,
density, and capillary enlargement. 80% of the data was used for training and 20% for testing the model performance, the
data was split randomly.

Results: 88 patients were examined with 521 images retrieved (Figure 1). The variables included blurriness, hemorrhages,
abnormal shapes, low density and enlarged capillaries. We trained 5 different models on each variable (Table 1). The spec-
ificity of the model to detect blurriness was 93%, low density 89%, enlarged capillaries 88%, hemorrhages 87% and

Figure 1. Dermatoscope. A. Decreased density, enlarged capillaries and hemorrhages. B. Increased capillaries, likely giant. C. Presence of
hemorrhages.

Table 1. Output and performance test of dermatoscope findings.
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abnormal shapes 87%. The sensitivity for blurriness was 65%, low density 89%, enlarged capillaries 29%, hemorrhages
90%, and abnormal shapes 63%.

Conclusion: The model’s results were significantly limited by high class imbalance and small sample size; however, the
potential remains promising as a nailfold capillaroscopy screening tool. The model performed well in detecting hemorrhages
and low-density areas and showed decent accuracy for identifying abnormal shapes and blurriness. While enlarged capillar-
ies may not be detected precisely, giant capillaries can be interpreted instead. Based on these results, the presence of blur-
riness, low density, and hemorrhages suggests that further evaluation with inexpensive dermatoscopy a screening tool is
warranted. This tool holds great promise due to its low cost and potential availability in primary care centers, aiding in the
stratification of referrals to rheumatology.

Disclosure: G. Maldonado: None; E. Ramos-ibañez: None; B. Gracia-Tello: None; R. Mislav: None; T. Frech: None.

Abstract Number: 1957

Assessing Left Ventricular Hemodynamic Forces in Systemic Sclerosis
Patients: Pilot Study

Aïcha Kante1, Andreea Afana2, Damien Sène3, Valérie Bousson4, Trecy Goncalves5, Edouard Ballout5, Solenn Toupin5,
Jean-Guillaume Dillinger6, William Bigot3, Valentin Pagis7, Karine Champion3, Ruxandra burlacu7, stephane mouly3,
Patrick Henry6, Theo Pezel6 and Cloé Comarmond3, 1Department of internal medicine, Centre de Compétence Maladies
Rares autoimmunes et inflammatoires, Université Paris Cité, Paris, Ile-de-France, France, 2Department of Cardiology,
University of Medicine and Pharmacy Craiova, Craiova, Romania, 3Department of internal medicine, Centre de
Compétence Maladies Rares autoimmunes et inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, Ile-
de-France, France, 4Department of Radiology, Lariboisiere Hospital, (Assistance Publique des Hôpitaux de Paris, AP-HP),
Paris, Ile-de-France, France, 5Department of Cardiology, Lariboisiere Hospital, (Assistance Publique des Hôpitaux de
Paris, AP-HP), Paris, France, 6Department of Cardiology, Lariboisiere Hospital, (Assistance Publique des Hôpitaux de
Paris, AP-HP), Paris, Ile-de-France, France, 7Department of internal medicine, Centre de Compétence Maladies Rares
autoimmunes et inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a connective tissue disease marked by inflammation, microvascular
changes and fibrosis. Cardiac comorbidities are the leading cause of mortality. Early diagnosis of cardiovascular dysfunction
remains difficult prior to clinical manifestations. Cardiac MRI (CMR) has emerged as a great noninvasive tool to assess car-
diological impact in SSc. Hemodynamic forces (HDF) are a measurement of the global force exchanged between blood vol-
ume and myocardium assessed using CMR, based on the Navier-Stokes equation. In this study, we aim to assess
diagnostic value of HDF measurement in SSc compared to healthy controls (HC), as a potential early indicator of subclinical
cardiac dysfunction.

Methods: In a single-center study, patients with SSc who met the American college of rheumatology and European League
against Rheumatism classification criteria were included and a 1.5T CMR exam was performed. HDF were obtained using
an advanced post-processing software (Medis Suite, Leiden, Netherlands). Movements from deformation imaging of 2, 3,
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and 4-chamber cine were used for longitudinal (apical-basal – Figure 1) and transversal (septal-lateral) left ventricle (LV) HDF
calculation. To compare different LV sizes, HDF were normalized, thus reported as percentage of gravity acceleration.

Results: Of the 11 SSc patients (age 46.27±15.2 years, 19% male) recruited, 5 (46%) patients had a diffuse form and
5 (46%) patients had pulmonary hypertension. Two (18%) patients LV systolic dysfunction with a mean LV ejection fraction
(LVEF) of 59%. Five patients (46%) patients had right ventricle (RV) systolic dysfunction with a mean RVEF of 50%. We com-
pared HDF in 11 SSc patients and in 11 age-matched healthy controls from an external cohort. SSc patients showed larger
LV longitudinal HDF in systole (both RMS and peak, p=0.029, respectively p=0.047), changes which could be explained by
anatomical deformation caused by increased pressure in the RV. Diastolic deceleration was significantly lower in SSc
(p=0.040), a finding that might indicate reduced LV compliance in the context of elevated LV filling pressures. Furthermore,
the transverse to longitudinal ratio and the angle - elevated as compensatory mechanisms - were strongly correlated with the
Rodnan score, a well-known predictor for disease severity and prognosis.

Figure 1. Cardiac magnetic resonance findings in systemic sclerosis patients. A - Circular pericardial effusion; B - Severe right ventricular
(RV) dilatation; C - Dilatation of both atria; D - Septal flattening (D-shaped left ventricle) as a sign of pulmonary arterial hypertension; E - Late gad-
olinium enhancement (arrows) of right ventricular insertion point; F - Myocardial infarction scar (arrows) in the anterior, lateral and inferior walls of left
ventricle; G - Diffuse myocardial fibrosis; H - Myocardial edema; I - Decreased global longitudinal strain in the RV myocardium.

Figure 2. Longitudinal (apical-basal) left ventricular hemodynamic force profile across the cardiac cycle, illustrating key intracardiac events during
distinct time intervals.
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Figure. A, C, E, G: Representation of the apical-base (longitudinal – red curve) and lateral- septal (transversal – blue curve) hemodynamic forces
(HDF) in the left ventricle in a systemic sclerosis patient; B, D, F, H: The polar histogram, projected on the left ventricle, shows the magnitude
and direction of HDF; A, B - HDF throughout the complete cardiac cycle; C, D - HDF throughout the systole; E, F - HDF throughout the systolic
propulsive phase; G, H - HDF throughout the systolic-diastolic transition.
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Conclusion: HDF analysis has the potential to be a more sensitive marker of cardiac deterioration in SSc patients compared
to traditional volumetric and functional parameters.

Disclosure: A. Kante: None; A. Afana: None; D. Sène: None; V. Bousson: None; T. Goncalves: None; E. Ballout:
None; S. Toupin: None; J. Dillinger: None; W. Bigot: None; V. Pagis: None; K. Champion: None; R. burlacu: None;
s. mouly: None; P. Henry: None; T. Pezel: None; C. Comarmond: None.

Abstract Number: 1958

Hemodynamic Forces: A Novel Cardiac MRI Parameter to Assess Cardiac
Involvement in Sarcoidosis Patients

Aïcha Kante1, Andreea Afana2, Damien Sène3, Karine Champion3, Valentin Pagis4, William Bigot3, Véronique Delcey5,
Amanda Lopes3, Abdellatif Tazi6, Blanca Amador Borrero4, Bruno Crestani7, Claire Baladi8, Valérie Bousson9, Trecy
Goncalves10, Edouard Ballout10, Solenn Toupin10, stephane mouly3, Jean-Guillaume Dillinger11, Patrick Henry11, Theo
Pezel11 and Cloé Comarmond3, 1Department of internal medicine, Centre de Compétence Maladies Rares
autoimmunes et inflammatoires, Université Paris Cité, Paris, Ile-de-France, France, 2Department of Cardiology,
University of Medicine and Pharmacy Craiova, Craiova, Romania, 3Department of internal medicine, Centre de
Compétence Maladies Rares autoimmunes et inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, Ile-
de-France, France, 4Department of internal medicine, Centre de Compétence Maladies Rares autoimmunes et
inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, France, 5Department of Infectious diseases,
Lariboisère University Hospital, Paris, Ile-de-France, France, 6National Reference Center for Histiocytoses, Department
of Pulmonology, AP-HP, Saint-Louis Hospital, Paris, France, 7National Reference Center for Rare Pulmonary Diseases,
Department of Pulmonology, AP-HP, Bichat Hospital, Paris, Ile-de-France, France, 8Université d’Angers, Department of
Cardiology, University Hospital of Angers, Angers, France, 9Department of Radiology, Lariboisiere Hospital, (Assistance
Publique des Hôpitaux de Paris, AP-HP), Paris, Ile-de-France, France, 10Department of Cardiology, Lariboisiere Hospital,
(Assistance Publique des Hôpitaux de Paris, AP-HP), Paris, France, 11Department of Cardiology, Lariboisiere Hospital,
(Assistance Publique des Hôpitaux de Paris, AP-HP), Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cardiac sarcoidosis (CS) is an underdiagnosed condition characterized by the formation of non-
caseating granuloma in the myocardium, potentially leading to arrhythmia, acute heart failure, and sudden cardiac death.
Early diagnosis of CS is crucial to optimize treatment and delay disease progression. Hemodynamic forces (HDFs) measure
the global force exchanged between blood volume and myocardium during cardiac magnetic resonance imaging (CMR),

Figure 1. Cardiac magnetic resonance imaging (CMR) representation of late gadolinium enhancement (LGE) in sarcoidosis patients with cardiac
involvement. The images showmyocardial LGE patterns (red arrows): subepicardial LGE involving inferior and lateral walls (A), isolated midmyocar-
dial LGE in the basal anterior wall (B), multifocal LGE involving basal interventricular septum (C), subepicardial LGE at the inferior insertion point (D).
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and are a novel noninvasive parameter for detecting early cardiac dysfunction. However, HDFs have not yet been studied in
patients with suspected CS.

In this study, we aim to investigate left ventricle (LV) HDFs in suspected CS compared to healthy controls (HC). Additionally,
we will evaluate the diagnostic role of HDFs in differentiating between confirmed CS and non-CS patients within the sus-
pected CS group.

Methods: In a single-center study, patients with suspected CS and biopsy-proven sarcoidosis were included and under-
went a 1.5T CMR exam. These patients were matched with healthy controls of the same age and sex who also underwent
a CMR exam. HDFs were obtained for the entire cohort using advanced post-processing software (Medis Suite). In sarcoid-
osis patients, cardiac involvement was confirmed using the WASOG (World Association for Sarcoidosis Other Granuloma-
tous diseases) 2014 criteria, which notably include the presence of late gadolinium enhancement (LGE), patchy uptake on

Figure 2. Hemodynamic forces over the entire cardiac cycle comparison between sarcoidosis patietns (blue) and healthy controls (orange). Curves
were generated using the average values acquired of the entire cohort.

Area under the curve Receiving Operating Characteristics (AUROC) of Hemodynamic forces parameters Systolic Peak, Left ventricular impulse,
and Left ventricular longitudinal force for Cardiac Sarcoidosis diagnosis. The ROC curve was generated using a logistic regression model and
adjusted for the presence of LGE.
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cardiac FDG-positron emission tomography, and perfusion defects on cardiac scintigraphy. The performance of HDFs for
diagnosing CS among sarcoidosis patient was assessed using a logistic regression model using 3 HDFs parameters: LV
systolic peak, LV longitudinal force and LV impulse and adjusted for the presence of LGE.

Results: Among 45 sarcoidosis patients with suspected CS, 60% had a confirmed-CS using the WASOG criteria (22% had
a positive cardiac FDG-PET, 11% had scintigraphy perfusion defects and 85% had LGE) (Figure 1). In this population, sys-
tolic and diastolic HDFs were significantly altered compared to HC (LV impulse, p=0.045; LV systolic ratio, p=0.018; LV
systolic-diastolic-transition, p=0.012; LV diastolic deceleration, p=0.013) (Figure 2). In sarcoidosis patients, LV strain and
LVEF (median [IQR]) were not statistically different between CS (56 [53–60] %) and non-CS patients (60 [55–64] %). How-
ever, HDFs parameters LV longitudinal force (p=0.041), LV impulse (p=0.018), and LV systolic peak (p=0.035) were signifi-
cantly altered in confirmed-CS patients compared to non-CS patients. Furthermore, the combination of LV longitudinal
force, LV impulse, and LV systolic peak enabled an accurate diagnosis of CS among sarcoidosis patients, with an AUROC
(area under the receiver operating characteristic) of 0.88 (Figure 3).

Conclusion: Sarcoidosis patients with suspected CS had altered hemodynamic forces compared to HC due to altered LV
geometry and mechanics. Furthermore, hemodynamic forces were superior to traditional volumetric and functional CMR
parameters (LVEF and strain) to predict cardiac involvement in sarcoidosis patients.

Disclosure: A. Kante: None; A. Afana: None; D. Sène: None; K. Champion: None; V. Pagis: None; W. Bigot: None;
V. Delcey: None; A. Lopes: None; A. Tazi: None; B. Amador Borrero: None; B. Crestani: None; C. Baladi: None;
V. Bousson: None; T. Goncalves: None; E. Ballout: None; S. Toupin: None; s. mouly: None; J. Dillinger: None;
P. Henry: None; T. Pezel: None; C. Comarmond: None.

Abstract Number: 1959

A 3-arm, Randomized, Open-label, Parallel Active Controlled, Multicentre
International Study to Compare the Response of Ultrasound-assessed
Synovitis to Baricitinib, Alone and Combined with Methotrexate versus
Etanercept in Rheumatoid Arthritis Patients

ESPERANZA NAREDO1, Otto Olivas-Vergara2, Pablo E. Borges2, Sheila Recuero-Díaz2, Fernando Saraiva3, Joana
Martinho3, Filipa Costa3, Catarina Tenazinha3, Margarida Monteiro3, Ana Teresa Melo3, Ana Rodriguez-García4, Carlos
A. Guillén-Astete5, Boris A. Blanco-C�aceres4, Alina L. Boteanu4, Antonio Mera-Varela6, Eva Pérez Pampín6, Yolanda L�opez
Gol�an6, Cristina Campos Fern�andez7, Jorge Juan Fragío Gíl7, roxana gonzalez mazarío7, Juan José De Agustín8, Gustavo
Añez Sturchio9, Luis Coronel Tarancon8, Esther Vicente-rabaneda10, Santos Castañeda10, Irene Llorente-Cubas10, Maria
S. Stoenoiu11, NZEUSSEU TOUKAP Adrien12, Ilaria Padovano13, Helene Gouze13, Ariane Leboime13, Maxime Breban14,
Jaqueline Uson15, Virginia Villaverde16, Martina Steiner17, Cristina Vergara Dangond17, Maria Beatriz Paredes Romero17,
Santiago Muñoz Fern�andez18, Carolina Pérez-García19, Juan Antonio Meraz-Ostiz19, Stephanie Finzel20, Anna-Maria
Kanne21, Ar�anzazu Mediero22, Carmen Herencia23, Gabriel Herrero-Beaumont24 and Raquel Largo22, 1Hospital
Universitario Fundaci�on Jiménez Díaz, Madrid, Spain, 2Department of Rheumatology and Joint and Bone Research Unit.
Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD, Madrid, Spain, 3Rheumatology Department, Unidade Local
de Saúde de Santa Maria. Rheumatology Research Unit, Instituto de Medicina Molecular João Lobo Antunes, Lisbon,
Portugal, 4Rheumatology Department. Ram�on y Cajal University Hospital, Madrid, Spain, 5Rheumatology Department.
Ramon y Cajal University Hospital, Madrid, Spain, 6Department of Rheumatology. Hospital Clínico Universitario de
Santiago de Compostela, Santiago de Compostela, Spain, 7Department of Rheumatology. Hospital General Universitario
de Valencia, Valencia, Spain, 8Image and Technics Unit, Department of Rheumatology. Hospital Universitari Vall
d’Hebron, Barcelona, Spain, 9Department of Rheumatology. Hospital Arnau de Vilanova, Lleida, Spain, 10Hospital
Universitario de La Princesa, Madrid, Spain, 11Cliniques Universitaires Saint-Luc, Brussels, Belgium, 12Institut de
Recherche Expérimentale et Clinique, Cliniques universitaires Saint-Luc, Université catholique de Louvain, St.-
Lambrechts-Woluwe, Belgium, 13Departement of Rheumatology, Hopital Ambroise Paré, Boulogne-Billancourt, Spain,
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14Departement of Rheumatology, Hopital Ambroise Paré, Departement of Rheumatology, Hopital Ambroise Paré, Spain,
15Department of Rheumatology, Hospital Universitario de M�ostoles. University Rey Juan Carlos, Madrid, Spain,
16Department of Rheumatology, Hospital Universitario de M�ostoles, Madrid, Spain, 17Department of Rheumatology.
Hospital Universitario Infanta Sofía., Madrid, Spain, 18Hospital Universitario Infanta Sofía. Universidad Europea de
Madrid, Madrid, Spain, 19Department of Rheumatology, Hospital del Mar of Barcelona, Barcelona, Spain, 20Department
of Rheumatology and Clinical Immunology, University Medical Center Freiburg, Freiburg, DE, Freiburg im Breisgau,
Germany, 21Department of Rheumatology and Clinical Immunology, Medical Center - University of Freiburg, Faculty of
Medicine, University of Freiburg, Freiburg im Breisgau, Germany, 22Joint and Bone Research Unit. IIS-Fundaci�on Jiménez
Díaz, Madrid, Spain, 23Joint and Bone Research Unit. IIS-Fundaci�on Jiménez Díaz, M, Spain, 24Department of
Rheumatology and Joint and Bone Research Unit. Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD.
Autonomous University of Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To demonstrate non-inferiority of the response of musculoskeletal ultrasound (MSKUS)-assessed
synovitis to baricitinib, alone and plus MTX vs. etanercept plus MTX in patients with RA.

Methods: This was a 3-arm, randomized 1:1:1, open-label, parallel active-controlled, multicentre international, phase IV low-
intervention clinical trial. Participants were adult patients diagnosed with RA with moderate to severe disease activity (Disease
Activity Score for 28 joints ≥ 3.2) and inadequate response to MTX. Patients were randomized into one of the three arms: Arm
1 (50 patients): baricitinib in monotherapy; Arm 2 (50 patients): baricitinib +MTX; Arm 3 (50 patients): etanercept +MTX. Patients
with no clinical response according to European Affiliation of Associations for Rheumatology (EULAR) response criteria at week
12 discontinued the study and received rescue treatment at investigator’s discretion. Patients underwent clinical, laboratory and
MSKUS assessment at baseline, 4 weeks, 12 weeks (primary outcome), and 24 weeks. Bilateral wrist and 1st-5th metacarpo-
phalangeal joints were graded for B-mode synovial hypertrophy, Doppler synovitis, and EULAR-Outcome Measures in

Demographics and baseline RA features, clinical and MSK data of patients in the 3 treatment arms
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Rheumatology (OMERACT) combined synovitis score. For each patient we obtained a total score for eachMSKUS variable from
the sum of their grades at each site. The MSKUS investigators were blinded to the assigned treatment and the clinical and lab-
oratory data. Non-inferiority was claimed if changes in MSKUS-assessed synovitis with baricitinib (alone and combined with
MTX) after 12 weeks of treatment were at least 80% of changes in the etanercept + MTX group in the same period using a
non-inferiority test for two means. We present the interim results from 107 patients at week 12.

Results: 107 patients (76 female, 31 male) randomized at 13 centers were included. Of them, 33% received baricitinib in
monotherapy, 36% baricitinib + MTX, and 32% etanercept + MTX. Table 1 shows demographics and baseline RA features,
clinical and MSK data of patients in the 3 treatment arms. There were no significant differences in baseline variables. At week
12, EULAR response was similar in the 3 treatment arms (p=0.249) and in the baricitinib group (i.e., baricitinib in monother-
apy and baricitinib + MTX) vs the etanercept + MTX group (p=0.101) (Table 2). A week 12, the mean changes in the MSKUS
scores were not significantly different between the 3 treatment arms (Table 3). There were no significant differences in
changes in the MSKUS scores between the baricitinib group (i.e., baricitinib monotherapy and baricitinib + MTX) vs the etan-
ercept group or between the baricitinib monotherapy group versus the baricitinib + MTX group. The criterion of non-
inferiority of baricitinib/baricitinib + MTX vs etanercept + MTX was met for synovial hypertrophy (t=2.211; p=0.015), synovial
Doppler (t=2.237; p=0.014) and synovitis combined score (t=2.289; p=0.012). There were three serious adverse events (2 in
the baricitinib + MTX arm, 1 in the etanercept + MTX arm) that required hospitalisation, all with favourable outcome.

Conclusion: MSKUS-determined response to baricitinib/baricitinib + MTX was non-inferior to that of etanercept + MTX.

Disclosure: E. NAREDO: Eli Lilly, 5, Novartis, 6; O. Olivas-Vergara: UCB, 6; P. Borges: None; S. Recuero-Díaz:
None; F. Saraiva: None; J. Martinho: None; F. Costa: None;C. Tenazinha: None;M.Monteiro: None; A. Melo: None;
A. Rodriguez-García: None; C. Guillén-Astete: None; B. Blanco-C�aceres: None; A. Boteanu: None; A. Mera-Var-
ela: None; E. Pérez Pampín: None; Y. L�opez Gol�an: None; C. Campos Fern�andez: None; J. Fragío Gíl: None;
r. gonzalez mazarío: None; J. De Agustín: None;G. Añez Sturchio: None; L. Tarancon: None; E. Vicente-rabaneda:
None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB,
2, 5; I. Llorente-Cubas: None; M. Stoenoiu: AbbVie/Abbott, 5, 6, Janssen, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche,
5, 6, Sanofi, 5, 6, UCB, 5, 6; N. Adrien: None; I. Padovano: None; H. Gouze: None; A. Leboime: None; M. Breban:
None; J. Uson: None; V. Villaverde: None; M. Steiner: None; C. Vergara Dangond: None; M. Paredes Romero:
None; S. Muñoz Fern�andez: AbbVie/Abbott, 1, 6, AstraZeneca, 5, GlaxoSmithKlein(GSK), 5, Janssen, 1, 2, 6, Novartis,
5, UCB, 6; C. Pérez-García: Abbvie, 6, Galapagos, 6, Lilly, 6, Pfizer, 6, Sandoz, 6; J. Meraz-Ostiz: None; S. Finzel:
AbbVie/Abbott, 2, AstraZeneca, 2, Chugai, 2, Galapagos, 2, Novartis, 2, UCB, 2; A. Kanne: None; A. Mediero: None;
C. Herencia: None; G. Herrero-Beaumont: None; R. Largo: None.

EULAR response at week 12 in the 3 treatment arms

Mean changes in the MSKUS scores in the 3 treatment arms
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Abstract Number: 1960

To Biopsy or Not to Biopsy: Imaging Features of Chronic Nonbacterial
Osteomyelitis of the Clavicle

Audrea Chen1, Shema Hameed2, Ayesha Hadi2, Sevan Hopyan2, Gino Somers2, Ronald Laxer3 and Jennifer Stimec4,
1The Hospital for Sick Children, Burnaby, BC, Canada, 2The Hospital for Sick Children, University of Toronto, Toronto,
Canada, 3SickKids, Toronto, ON, Canada, 4Hospital for Sick Children, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) of the clavicle can pose a diagnostic challenge as the dif-
ferential includes malignancy and infection. Biopsy is often required for unifocal clavicular lesions as CNO is a diagnosis of
exclusion. With recent advances in imaging techniques, we aim to describe features on plain radiograph and MRI that may
distinguish CNO from other conditions that must be excluded.

Methods: This is a single-centre retrospective chart review of all patients presenting with a unifocal clavicular lesion who
underwent a clavicular biopsy and radiographic imaging between the years of 2000-2022. A diagnosis of CNO or non-
CNO was extracted from chart review based on histology and the opinion of the treating physician. Imaging (plain radio-
graph, MRI) was reviewed by two musculoskeletal radiologists blinded to the final diagnosis. Clinical and imaging features
were compared between patients diagnosed with CNO and non-CNO diagnoses using Fishers’ Exact Test.

Results: 41 patients were included in the analysis: 25 patients with CNO and 16 with non-CNO (diagnoses included: aneu-
rysmal bone cyst (n=5), Langerhans Cell Histiocytosis (n=4), leukemia (n=1), infectious osteomyelitis (n=1), Gorham Stout
(n=2), fracture (n=1), fibrous dysplasia (n=1) and 1 diagnosis was unknown). All patients had radiography of the clavicles
and 32 patients had MRI. Patients with CNO were more likely to have multifocal lesions on imaging (p=0.01) and were less
likely to have fever or weight loss at presentation (p=0.05). CNO lesions on plain film (Fig. 1) were more likely to be located
on the medial clavicle (p=2e-04) with periosteal reaction (p=0.03) (Table 2). On MRI, rhomboid fossa involvement (Fig. 1)
was found in 19 of 25 patients with CNO, and 0 of 16 in those with non-CNO (p=4.87e-07) (Table 3).

Radiographic imaging of clavicular CNO. Top: Plain film showing cortical and periosteal hyperostosis in the medial right clavicle. Associated mild
periosteal reaction with bony expansion. Bottom: Coronal STIR images demonstrating increased bone marrow signal with extensive periosteal
reaction and cortical thickening in the medial right clavicle. Associated soft tissue edema in the surrounding muscles with increased signal in the
right rhomboid fossa.
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Conclusion: This study describes a novel association of rhomboid fossa involvement on MRI with CNO that is not present in
non-CNO cases. Multifocal lesions on imaging, absence of fever/weight loss, periosteal reaction on plain film and medial cla-
vicular involvement are supportive features of CNO. MRI is an important diagnostic tool and it may be possible to avoid
biopsy by using imaging modalities in conjunction with clinical features to make the diagnosis of CNO.

Disclosure: A. Chen: None; S. Hameed: None; A. Hadi: None; S. Hopyan: None; G. Somers: None; R. Laxer: Akros
pharma, 2, Eli Lilly canada, 2, Novartis, 2, Sanofi, 2, sobi, 2; J. Stimec: None.

Abstract Number: 1961

Salivary and Lacrimal Glands Ultrasonography in Systemic Lupus
Erythematosus Patients

Mohammadrafi Damirchi1, Nafiseh Abdolahi2, Fatemeh Hosseini3, Mohadeseh Mohammadi3, Mina Khosravi4, Zahra
Niakan1 and Siavash Abbasi3, 1Golestan Rheumatology Research Center, Golestan University of Medical Sciences,
Gorgan, Iran, Gorgan, Iran, 2Golestan Rheumatology Research Center, Golestan University of Medical Sciences, Gorgan,
Iran, Melbourne, Australia, 3Department of Radiology, Golestan University of Medical Sciences, Gorgan, Iran, Gorgan,
Iran, 4Faculty of Medicine, Iran University of Medical Sciences, Tehran, Iran, Tehran, Iran

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Summary of imaging features on plain film of the CNO and non-CNO groups. *Statistical significance noted at p<0.05.

Summary of imaging features of the 32 patients who underwent MRI. 1 - Joints imaged included the sternoclavicular, acromioclavicular and gle-
nohumeral joint. *Statistical significance is noted at p<0.05.
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Table 1. The demographic and clinical characteristics of the study participants

Table 2. Correlation between ultrasound results, lab tests, and sicca symptoms
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is an autoimmune inflammatory condition that can manifest in
various ways, such as oral and eye-related symptoms, which may overlap with secondary Sjögren’s (sS). The objective of
this research is to assess the ultrasound findings of lacrimal and salivary glands in patients with SLE and their association
with relevant clinical and laboratory findings.

Methods: The study consisted of 76 patients with systemic lupus erythematosus, conducted in a cross-sectional manner.
Ultrasound imaging of the lacrimal, submandibular, and parotid glands was conducted for every patient, with demographic
characteristics, lab results, and clinical symptoms obtained from their medical records.

Results: Out of the 76 participants, 33 (41.5%) showed one or more oral symptoms linked to sS, while 23 (30.3%) reported
experiencing dry eye. Half of the participants exhibited ultrasonographic abnormalities in salivary glands, while 52.6%
showed heterogeneity in lacrimal glands. A significant correlation was found between dry eye symptoms and positive anti-
Ro/SSA and anti-La/SSB serology and abnormal lacrimal/parotid ultrasound( P-value 0.036, 0.00 and 0.025 respectively).
Notably, 88.9% of patients with a high suspicion of SS based on subjective symptoms and serology displayed abnormal
ultrasonographic findings, suggesting the potential of SGUS and LGUS in early detection of secondary SS.

Conclusion: SGUS and LGUS are promising non-invasive modalities for the early detection of secondary SS in SLE
patients. Their integration into routine clinical practice could facilitate timely diagnosis and intervention, potentially improving
patient outcomes and quality of life.

Disclosure: M. Damirchi: None; N. Abdolahi: None; F. Hosseini: None; M. Mohammadi: None; M. Khosravi: None;
Z. Niakan: None; S. Abbasi: None.

Abstract Number: 1962

Utility of 18 FDG-PET/CT Scans in the Diagnosis of Polyarteritis Nodosa
and Other Medium Vessel Vasculitis

Nouran Eshak1, Kristina Yancey2, Felipe Martinez3, Lester Mertz1, carolyn mead harvey4, Kenneth Warrington5,
Matthew Koster5 and Megan Sullivan1, 1Mayo Clinic Arizona, Scottsdale, AZ, 2Mayo Clinic Arizona, Phoenix, AZ, 3Mayo
Clinic Arizona, Phoenix, 4Mayo Clinic Florida, Jacksonville, FL, 5Mayo Clinic, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Medium vessel vasculitis (MVV), including polyarteritis nodosa (PAN), presents significant diagnostic
challenges with patients frequently exhibiting non-specific systemic manifestations. While 18F-fluorodeoxyglucose PET/CT
(PET/CT) is widely used for large vessel vasculitis, its application in MVV is unclear. A previous case series of 10 patients
by Fagart et al. has shown that FDG-PET/CT can reveal characteristic abnormalities such as increased tracer uptake in mus-
cle compartments and medium sized vessels. This study evaluates the diagnostic efficacy of PET CT in a cohort of patients
with medium vessel vasculitis.

Methods: This retrospective study utilized data from Mayo Clinic’s records. We reviewed 369 charts and identified
45 patients diagnosed with MVV who underwent PET/CT scans for disease evaluation. Patients were categorized into four
groups: PAN meeting classification criteria (n=16, 35.6%), clinician-diagnosed PAN (n=15, 33.3%), medium vessel vasculitis
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not diagnosed as PAN (n=11, 24.4%), and cutaneous PAN (n=3, 6.7%). Descriptive statistics are reported by group, and dif-
ferences were tested using Kruskal-Wallis and Fisher’s exact tests.

All PET/CT scans were performed without intravenous contrast. They were considered positive if the vessel wall tracer activ-
ity was higher than the blood pool activity regardless of CT findings. Active myositis was defined as increased FDG accumu-
lation higher than normal muscle background activity.

Results: Of the 45 patients, 27 (60%) were male and 39 (88.6%) were white, with a mean age at diagnosis of 55.8 years.
Clinical manifestations included constitutional symptoms in 29 (64.4%), neurologic involvement in 19 (42.2%), and muscle
involvement in 21 (46.7%). Biopsies were done in 30 patients and showed evidence of vasculitis in 20 (66.7%). Excluding
those with cutaneous PAN, PET/CT scans were positive, i.e., showed evidence of FDG uptake in vessels, in 13 (31%)
patients and negative in 27 (64.2%), 2 (4.8%) were non-specific (defined as muscle uptake only).

Common PET/CT findings included uptake in lower extremity vessels (10), muscles (7), and iliac arteries (5). The most com-
mon pattern of muscle uptake was linear (6/7). Location of uptake did not differ significantly between disease
groups. Glucocorticoid use prior to PET/CT was common and reported in 19 (45.2%). Of those without prior glucocorticoid
use 11/23 (47.8%) were positive versus 2/19 (10.5%) with prior use. Prior glucocorticoid use was inversely associated with a
positive PET/CT (p=0.017).

18-FDG PET/CT scan findings in patients with medium vessel vasculitis
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Table 1: Clinical Characteristics, Labs, Biopsy and Imaging in patients with Medium Vessel Vasculitis

Table 2: 18 FDG-PET/CT Scan Findings among non-cutaneous PAN.
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Conclusion: PET/CT scans can show characteristic findings in MVV, with predominant involvement of lower extremity ves-
sels and linear muscle uptake. However, there is limited sensitivity for diagnosing MVV and this can be further influenced by
glucocorticoid use, highlighting the need for careful consideration of pre-scan treatment regimens. These findings suggest
that PET/CT should be used with other diagnostic modalities for a comprehensive evaluation.

References:

1Fagart, A. et al. “Fluorodeoxyglucose positron emission tomography–computed tomography findings in a first series of
10 patients with polyarteritis nodosa.” Rheumatology 61.4 (2022): 1663-1668.

Disclosure: N. Eshak: None; K. Yancey: None; F. Martinez: None; L. Mertz: None; c. mead harvey: None;
K.Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2;M. Koster: Amgen, 1;M. Sullivan: None.

Abstract Number: 1963

Computer Vision on Standardized Smartphone Photographs as a
Screening Tool for Inflammatory Arthritis of the Hand: Results from an
Indian Patient Cohort

Sanat Phatak1, ruchil Saptarshi2, Vanshaj Sharma2, Somashree Chakraborty3, Abhishek Zanwar4 and Pranay Goel3,
1KEM Hospital Research Centre, Pune, Maharashtra, India, 2BJ Government Medical College, Pune, India, 3IISER, Pune,
Pune, India, 4Ruby Hall Clinic, Pune, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Convolutional neural networks (CNNs) have been used to classify medical images. We previously
showed proof of principle that CNNs could detect inflammation in cropped photographs in three hand joints within a patient
cohort. We studied the performance of the CNN on uncropped photographs of the hand in distinguishing patients from
those without inflammatory arthritis as a screening step.

Methods:We studied consecutive patients with early (< 2 years) inflammatory arthritis and excluded those with deformities,
controls from relative caregivers. All patients underwent a clinical exam for synovitis by one of two rheumatologists. Stan-
dardized (taken in a photo-box with white background and standard lighting) dorsal surface photographs of the hands were
anonymised, and cropped to include individual joints. We utilized pre-trained CNNmodels, fine-tuning them with our dataset
to enhance their specificity to arthritis-related features. We first used an Inception-ResNet-v2 backbone CNN modified for
two class outputs (Patient vs control) on the uncropped photos of the hand.(fig 1) The dataset was divided into training
and test sets in an 80:20 ratio. Similarly, Inception-ResNet-v2 CNNs were trained on cropped photos of three joints: Middle
finger Proximal Interphalangeal (MFPIP), Index finger PIP (IFPIP) and wrist. The control group in joint specific evaluations
include both healthy individuals as well as patients in whom that joint was not swollen. The performance of each model
was evaluated based on accuracy, sensitivity, specificity both for the entire hand image and the cropped joint photos. We
report typical representative values as each model run produces slight differences.
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Results: We studied 216 controls (mean age 37.8 years) and 200 patients (mean age 49.5 years; 134 with rheumatoid
arthritis, eight with viral arthritis, 13 with peripheral spondyloarthritis, 22 with connective tissue disease) Both hands were
involved in 124 and 91 had polyarthritis ( >4 swollen joints). The wrist was the most common joint involved (173/400) fol-
lowed by the MFPIP (134) and IFPIP (128). The whole-hand CNN achieved excellent accuracy (98%), sensitivity (98%) and

Schema of photo processing and output from the convolutional network, on both whole-hand photos and uncropped photos.

Representative training images for the whole hand Convolutional Neural Network(CNN) (2A) and wrist-specific CNN (2B)
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specificity (98%) in predicting a patient as compared to control (representative image, fig 2 A). Joint-specific CNN accuracy,
sensitivity and specificity were highest for the wrist (80%, 88%, 72%, representative image fig 2B ) followed by the IFPIP
(79%, 89%, 73%) and MFPIP (76%, 91%, 70%).

Conclusion: We expand previous results to demonstrate that computer vision without feature engineering can distinguish
between patients and healthy controls based on hand images with good accuracy. This could be used as a screening tool
before using joint-specific CNNs to improve robustness. Future research will focus on validating these findings in larger,
more diverse populations, refining models to improve specificity in individual joints and testing strategies of integrating this
technology into clinical workflows.

Disclosure: S. Phatak: Med 2 Measure Pvt Ltd, 8, Proxi Farma Pvt Ltd, 1; r. Saptarshi: None; V. Sharma: None;
S. Chakraborty: None; A. Zanwar: Cipla Ltd, 1, 6; P. Goel: None.

Abstract Number: 1964

Comparison of Knee Minimum Joint Space Width Measurements Using
Deep Learning in Patients with Rheumatoid Arthritis and Osteoarthritis
Undergoing Total Knee Arthroplasty

Kellen Mulford1, Elizabeth Kaji1, Austin Grove1, Ronnie Sebro2, Cody Wyles1, John Davis1 and Cynthia Crowson1, 1Mayo
Clinic, Rochester, MN, 2Mayo Clinic, Jacksonville, FL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:While large joint damage is a hallmark of both Osteoarthritis (OA) and Rheumatoid Arthritis (RA), the
mechanisms of degradation are substantially different. Minimum joint space width (mJSW) in the knee joint is often used as a
continuous variable proxy of disease progression, especially advanced cases necessitating total knee arthroplasty (TKA)
planning. In this study, we sought to examine differences in mJSW between patients with OA and RA. We hypothesized that
patients with RA would exhibit more symmetric mJSW between the lateral and medial compartments of the knee.

Methods: Data: In this single-center retrospective analysis, we identified patients who underwent TKA from 2000-2020. We
collected imaging, demographic, and clinical data for each patient. As OA patients significantly outnumber RA patients, we
paired each RA patient to an OA patient randomly sampled from patients matched by sex and age at surgery. For each
patient, AP knee radiographs at two imaging dates were retrieved: 1) the earliest AP knee image and 2) the closest imaging
date before TKA.

mJSW Calculator: The automated mJSW calculator is made of two components: 1) a deep learning segmentation model
which contours bony structures on AP knee images and 2) a computer vision algorithm which uses the contours from the
segmentation model to calculate mJSW. We defined mJSW as the shortest distance between each femoral condyle and
the tibial plateau. 550 weightbearing AP knee radiographs not included in any subsequent analysis were segmented by
two annotators and used to train the segmentation model, and performance of the end-to-end algorithm was validated in
an additional 300 images where mJSW was measured independently by two annotators. The average difference in mJSW
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measurements between the algorithms and humans was 0.85mm, with 92% of differences falling below 2mm. In compari-
son, the average difference between the two humans was 0.75mm.

Statistical Analysis: Population means were compared using two-sided T-tests. P-values less than 0.05 were considered to
be statistically significant.

Results: In total, 916 patients (447 with RA and 469 with OA) were included in the analysis. Patient characteristics are listed
in Table 1. RA patients exhibited decreased lateral compartment mJSW compared to OA patients at the early (6.43mm
vs. 6.95mm, p< < 0.001) and late (6.05mm vs. 6.83mm, p< < 0.001) timepoints (Figure 1). In the medial compartment, there
was no difference between RA and OA patients’ mJSW at the early timepoint (4.08mm vs. 4.01mm, p=0.499), while at the
image closest to surgery we found that RA patients have increased mJSW compared to OA patients (3.75mm vs. 3.45mm,
p=0.002). RA patients experienced roughly uniform declines in mJSW between the early and late timepoints in both com-
partments, while decreases in mJSW for OA patients between the timepoints occurred mainly in the medial compartment
(Figure 2).

Table 1: Characteristics of the Patient Population

Figure 1: Density of mJSW measurements split by diagnosis and knee compartment, at both imaging time points.
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Conclusion: Patients with RA experience more uniform cartilage degradation than patients with OA, where degeneration
occurs eccentrically according to the overall alignment of the knee joint. Future work in this area could examine the relation-
ship between RA disease state, medical management, and radiographic disease biomarkers.

Disclosure: K. Mulford: None; E. Kaji: None; A. Grove: None; R. Sebro: None; C. Wyles: None; J. Davis: Girihlet,
10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical, 10; C. Crowson: None.

Abstract Number: 1965

Artificial Intelligence Assisted Interpretation of Lung Ultrasound Imaging
for the Detection of Interstitial Lung Disease

Robert Fairchild1, Diane Mar2, Mariani Deluna3, Matthew Baker4, suzanne Tamang5, Henry Guo3, David Fiorentino4

and Lorinda Chung6, 1Stanford University, San Francisco, CA, 2VA Palo Alto / Stanford, Palo Alto, CA, 3Stanford University,
Palo Alto, CA, 4Stanford University, Menlo Park, CA, 5Stanford University, Atherton, CA, 6Stanford University,
Woodside, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a serious complication of SSc and inflammatory myopathy (IM), neces-
sitating accurate and early detection for improved outcomes. Lung ultrasound (LUS) is a potential alternative to computed
tomography (CT) for ILD screening. We previously developed interpretation criteria for LUS ILD detection (LUS-ILD-20 and
24 criteria) showing high accuracies. Our current study aimed to test whether convolutional neural networks (CNNs) could
accurately detect ILD and its severity, and understand their agreement with, and added benefit to, human interpretation.

Figure 2: Change in mJSW for RA and OA patients between early and late imaging timepoints. Early images were acquired at a median of 479 days
before surgery, while the images closest to surgery were acquired at a median of 23 days before surgery.
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Methods: All patients meeting ACR criteria for SSc and randomly selected patients meeting ACR criteria for IM
enrolled in our prior LUS studies who underwent LUS cine imaging of 14 lung zones and CT imaging were included
(140 patients) (Table 1). For each lung zone, two images were extracted and preprocessed. Data were separated into
a training set, labelled as ILD(+/-) using LUS-ILD-24 (1418 images), and an unlabeled test set (1878 images). Several
CNN architectures (InceptionV1, VGG-16, and ResNet50) were trained using transfer learning and fine-tuning tech-
niques. We also developed a novel and more efficient CNN (LUS-Net) (Figure 1). CNN performance for ILD detection
was evaluated using the test set on: 1) individual lung zone images, and 2) per patient, using summed prediction
scores across lung zones. Sensitivity, specificity, receiver operator curves (ROC), and Cohen’s kappa were assessed.
Spearman correlation results between each CNN and measures of severity were evaluated, including CT lung pathol-
ogy quantification using Computer-Aided Lung Informatics for Pathology Evaluation and Ratings (CALIPER), pulmonary
function testing (PFT) indices, and LUS-ILD-24 severity.

Images are manually segmented to focus in on the area of interest, adjustments to rotation, brightness, and contrast are made, and images are
labelled as positive or negative. To train the CNN, image inputs are processed through a series of convolution operations which extract increasingly
complex features. Interposed pooling layers reduce data dimensionality and processing load. After these layers, the data output is fed into fully
connected “dense” neural network layers and to an output classifier which produces a probability distribution of the binary classes, ILD(+) and
ILD(-). The final output is then checked against the input label (supervised learning) and the model iteratively adjusts over the entire dataset until
sufficient classification accuracy is achieved.

*Inflammatory myopathy (IM) patients were not included in the model training and validation set to allow for a sufficient IM sample size in the test set
to assess performance. ILD = interstitial lung disease; SSc = systemic sclerosis; LUS = lung ultrasound; CT = computed tomography. CT(+) and
CT(-) refer to interstitial lung disease detection on CT imaging at the time of lung
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Results: ILD(+) per CT in the test set of 64 patients was detected by the CNNs with sensitivities and specificities ranging
from 93% to 97% and 62% to 91%, respectively (Table 2). Human LUS-ILD-24 showed 97% sensitivity and 85% specificity.
Area under the ROC curve for CNNs ranged from 0.93 to 0.96. LUS-ILD-24 and CNNs’ study interpretation showed sub-
stantial agreement (κ = 0.63 - 0.80). VGG-16 and LUS-Net showed the best CNN ILD screening performance. VGG-16,
LUS-Net and LUS-ILD-24, all identified one identical case as a false negative; CT in this patient showed trace focal reticula-
tion. Significant correlations were observed between CNNs and LUS-ILD-24 severity (very strong), PFT indices (FVC: weak,
DLCO: moderate), and CALIPER CT quantification (strong). Combining human and CNN interpretation did not result in
improved accuracy.

Conclusion: We trained several state-of-the-art and a novel CNN on a large LUS database in SSc and IM, which showed
excellent performance in ILD detection. VGG-16 and the smaller novel LUS-Net performed similarly compared to human
interpretation. Combining human and CNN interpretation provided no additional benefit, however in real world use, this
may vary based on the experience of the human interpreter. Overall, CNN interpretation alone or in combination with human
reading may provide increased confidence and reproducibility to enable LUS to replace CT in ILD screening in select
populations.

Disclosure: R. Fairchild: BeiGene, 5, Boehringer-Ingelheim, 5, Dren Bio, 2, Gilead, 5, Sonoma Pharmaceuticals, 5;
D.Mar: None;M. Deluna: None;M. Baker: None; s. Tamang: None;H. Guo: None;D. Fiorentino: Argenyx, 2, Biogen,
2, Kyverna, 2, Pfizer, 2, Priovant, 2, Serono, 5; L. Chung: Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech,
2, IgM Biosciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe, 1, 2.

* Convolutional neural networks used summed Softmax scores for all lung zones per patient to classify as either ILD(+) or ILD(-) at the patient level.
Softmax cutoff values maximizing sensitivity were 12, 10, 14, and 13 for InceptionV1, VGG-16, ResNet50, and LUS-Net architectures respectively.
†Human interpretation was by majority of 3-reader consensus using the revised 2024 lung ultrasound interpretation criteria (LUS-ILD-24); ‡Spear-
man correlations, all values significant to < 0.05. ILD = interstitial lung disease; AUC = area under the curve: CALIPER = Computer-Aided Lung
Informatics for Pathology Evaluation and Ratings (artificial intelligence quantification of computed tomography ILD findings). DLCO = diffusion
capacity of the lungs for carbon monoxide. FVC = forced vital capacity. PFTs = pulmonary function tests.
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Abstract Number: 1966

Comparison of a Dynamic Optical System with Physician Physical
Assessment of PIP Joints of Systemic Lupus Erythematosus Patients

Wei Tang1, Leila Khalili2, Moegammad Bardien3, AlessandroMarone3, Chloe Gong2, XinWang2, ShaneMurray2, Stephen
Kim3, Andreas Hielscher3, Laura Geraldino4 and Anca Askanase2, 1Westchester Medical Center, Valhalla, 2Columbia
University Medical Center, New York, NY, 3Tandon School of Engineering New York University, New York, NY, 4Division of
Rheumatology, Department of Medicine, Columbia University, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with SLE arthritis face chronic, disabling symptoms, and progressive joint damage. Arthri-
tis/arthralgias is one of the most common symptoms of lupus. The heterogeneity of lupus arthritis and the shortcomings of
arthritis measurements contribute to diagnostic/treatment delays and clinical trial failures. In a preliminary study, with
20 lupus patients and 10 healthy volunteers, we showed that optical tomographic imaging (OTI) can differentiate inflamed
SLE joints from normal joints. We are able to determine the spatial distribution of physiologically relevant tissue parameters
by shining a near-infrared light onto joints and measuring transmitted and reflected light intensities.

Methods: We designed and evaluated a glove-like optical imaging system (GLOIS) to measure lupus arthritis, figure 1. The
optical instrumentation utilized flexible bands with eight optical modules wrapped around the joints. Each module contained
a photodiode and three light-emitting diodes (LEDs) (wavelengths λ=530 nm, 660 nm, and 880 nm). The LEDs were lit
sequentially, and the photodiodes captured the corresponding readings. Twelve SLE patients were evaluated. Each patient
had up to 8 proximal interphalangeal (PIP) joints (bilateral PIP 2-5) imaged using the optical imaging system, resulting in
67 joint images. Physician evaluations determined tender and swollen joints; painful joints are based on patient-report. The
hemodynamic effect was obtained using a BP cuff; after a 30s baseline measurement, the BP cuff was inflated to the sub-
ject’s diastolic blood pressure (DBP) and kept inflated for 1 minute while optical image measurements were obtained. A sec-
ond measurement was recorded at the subject’s mean arterial pressure (MAP). We acquired the rise-time (RT) and plateau-

Figure 1. The glove-like optical imaging system
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time (PT) from the recorded hemodynamic response for each wavelength at each pressure point. Figure 2 represents optical
changes associated with hemodynamic response and illustrates the RT and PT.

Results: Out of the 67 joints evaluated 52 were swollen, 19 tender, and 15 painful. Optical measurements of hemodynamic
responses and swollen joints were best correlated at 660nm, DBP, and PT (ρ =0.47, p< 0.001); the mean PT for unaffected
and affected joints were 15.3+/-2.9s and 23.9+/-9.3s. Optical measurements of hemodynamic responses and painful joints
were best correlated at 880nm, MAP, and PT (ρ =0.61, p< 0.001); the mean PT for unaffected and affected joints were
19.1+/-8.7s and 30.8+/-10.8. Figure 2 shows a box plot showing the differences between PT in affected and unaffected
joints for the correlations presented. Tenderness did not correlate with optical tracings.

Conclusion: These data show that swollen and painful fingers have different hemodynamic responses compared to unaf-
fected fingers. Tenderness did not correlate with optical changes. OT has the potential to provide the much-needed objec-
tive data in the assessment of lupus arthritis to improve arthritis evaluations in clinical care and clinical trials. Further
development of this technology is currently underway and necessary.

Figure 2. A representative hemodynamic response to cuff inflation showing RT and PT at 660nm and DBP (left) and a comparison of a swollen and
unaffected joint acquired from the same patient at 660nm and DBP (right)

Figure 3. Box plots showing PT for affected and unaffected joints for swollen joint at λ= 660nm and DBP (A) and painful joints at λ= 880nm
and DBP(B).
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Disclosure: W. Tang: None; L. Khalili: None; M. Bardien: None; A. Marone: None; C. Gong: None; X. Wang: None;
S. Murray: None; S. Kim: None; A. Hielscher: None; L. Geraldino: Aurinia, 1, 2, Bristol Myers Squibb, 1, 2;
A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Cel-
gene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline (GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA, 2, Pfizer,
2, Sana, 2, Sanofi, 2, UCB, 2.

Abstract Number: 1967

Advanced Imaging in the Evaluation of Lupus Arthritis: A Systematic
Literature Review and Meta-Analysis

Wei Tang1, Leila Khalili2, Robert Clancy2, Laura Geraldino3, Yevgeniya Gartshteyn4, Kathleen Alvarez2, Mandana
Nikpour5 and Anca Askanase2, 1Westchester Medical Center, Valhalla, 2Columbia University Medical Center, New York,
NY, 3Division of Rheumatology, Department of Medicine, Columbia University, New York, NY, 4Columbia University
Irving School of Medicine, New York, NY, 5The University of Sydney, Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Joint involvement (swelling, tenderness, deformity and incapacitating inflammatory arthritis) are
present in 95% of SLE patients; 70-80% of lupus patients in clinical trials have active joint manifestations. Arthritis is a main
cause of work-related disability. The objective of this study was to review the evidence on the application of musculoskeletal
(MSK) ultrasound (US) and magnetic resonance imaging (MRI) in SLE patients with hand and wrist arthritis and to provide
combined results data from these studies.

Methods: Separate PICOs structured literature searches without language restriction were conducted for US and MRI using
PubMed, EMBASE and the Cochrane Library. The search for US was restricted to Jan 1, 2019 - Mar 31, 2024, as the pre-
vious systematic reviews included data until Dec 31, 2018. The searches for MRI were done without date restriction until
March 31, 2024. The literature was reviewed according to PRISMA guidelines by 2 authors. The inclusion criteria were orig-
inal research, >18 years old, classified SLE, >/=1patient, and inclusion of hands and wrists. The inter-reader agreement
between the 2 authors for selection of the studies was 1.0. Following consensus, full text of the studies that met eligibility
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were acquired and assessed for the final determination of inclusion. The PRISMA flowchart was created. The quality assess-
ment of studies was based on the QUADAS-2 instrument.

Results: Of 502 articles for US, 16 were included, of 2101 articles for MRI, 8 were included. Data on the use of MSK US and
MRI were evaluated separately. For US, we assessed the definitions and scoring of the reported abnormalities, a summary
of these data is shown in table 1. 9 US studies investigated the association between arthritis/arthralgia and US synovitis (Fig
1a.), the pooled odds ratio (OR) for the association was 7.11 (95% CI, 2.88 to 17.53). When the analysis was restricted to
physician confirmed arthritis (Fig 1b.), the OR decreased to 5.28 (1.79, 15.55). 5 studies examined the association between
arthritis/arthralgia and US tenosynovitis (Figure 1c); OR was 5.93 (95% CI 1.99, 17.72). For MRI, table 1 summarizes the
main abnormalities, and table 2 provides further details. Unfortunately, we were unable to investigate the association

Figure 1. 1A. Association between ultrasound synovitis and presence of arthritis; 1B. Association between ultrasound synovitis and presence of
arthritis confirmed on joint examination
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between arthritis/arthralgia and the presence of MRI synovitis, tenosynovitis, or erosions because of the scoring heterogene-
ity of data reported.

Conclusion: The current systematic literature review examined available information on the use of advanced imaging modal-
ities in the evaluation of SLE hand and wrist arthritis. These data support the use of US and MRI in SLE patients with symp-
tomatic hand arthritis and arthralgia and to detect both symptomatic and asymptomatic MSK involvement as these have
clinical and therapeutic implications. There is an urgent need for more precise evolutions of arthritis in clinical care and clinical
trials as subjective joint evaluations impact routine care and the outcomes of clinical trials. Further investigation is needed to
fully understand the clinical relevance of the newly defined clinical and imaging phenotypes, and their response to treatment.

Disclosure: W. Tang: None; L. Khalili: None; R. Clancy: None; L. Geraldino: Aurinia, 1, 2, Bristol Myers Squibb, 1, 2;
Y. Gartshteyn: None; K. Alvarez: None;M. Nikpour: AstraZeneca, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers
Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Janssen, 2, 5, 6; A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca,
2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline
(GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA, 2, Pfizer, 2, Sana, 2, Sanofi, 2, UCB, 2.

Abstract Number: 1968

Development and Validation of an Arthritis-Detection Algorithm Using
Thermal Imaging in Adults and Children

Thomason Jenna1, Sullivan Erin2, Rajdeep Pooni3, Liau Adriel4, Sadie Van den Bogaerde5, Audrey Luey6, Iris Hamilton7,
Sriya Paluvayi6, Megan Tran1, Janeth Robles-Navarro1, Ian Muse8, Ava Klein4, Tzielan Lee9, Grant Hughes5, Alison Bays5,
Elizabeth Ferucci10, Debosmita Biswas11, Savannah Patridge11 and Yongdong (Dan) Zhao12, 1University of Washington,
Division of Rheumatology, Seattle, WA, 2Biostatistics, Epidemiology, and Analytics in Research (BEAR) Core, Seattle
Children’s Research Institute, Seattle, WA, 3Stanford University, Palo Alto, CA, 4Seattle Children’s Research Institute,
University of Washington, Seattle, 5University of Washington, Seattle, WA, 6Seattle Children’s Research Institute,
University of Washington, Seattle, WA, 7Seattle Children’s Hospital, Seattle, 8Seattle Children’s Research institute, Seattle,
WA, 9Stanford University School of Medicine, Palo Alto, CA, 10Alaska Native Tribal Health Consortium, Anchorage, AK,
11University of Washington, Department of Radiology, Seattle, WA, 12University of Washington, Redmond, WA

Table 2. Definition and Scoring System of MRI Abnormalities
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The Thermal imaging-based Temperature After Within-limb Calibration (TAWiC) algorithm for the
detection of arthritis in the knees has been validated in children by our team. This algorithm performed well across different
thermal cameras including smartphone-attached FLIR thermal cameras. However, its performance has not been evaluated
in other joints or adults. Our objective was to apply similar algorithms in adults and children with inflammatory arthritis to fur-
ther develop the TAWiC thresholds for the knee, ankle/subtalar, elbow and wrist joints.
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Methods: Patients 4 years or older with suspected active inflammatory arthritis in at least one knee, ankle/subtalar, elbow,
or wrist joint were enrolled from Harborview Medical Center (Seattle) or Seattle Children’s Hospital after appropriate consent
or assents were obtained. A joint exam performed by the treating clinician was recorded as the gold standard of joint health
status. Standard infrared thermal imaging was obtained from patients using standard views by a FLIR One Pro camera and
analyzed subsequently within MATLAB. Patients were assigned randomly into either a development or validation cohort for
each joint analysis, stratified by arthritic status per gold standard. TAWiC of 95th percentile temperatures were compared
between inflamed and uninflamed joints using generalized estimating equations models, accounting for repeated measures
across participants with bilateral joint data. Receiver Operator Characteristic (ROC) curves were plotted for each joint using
data from the development cohort and Area Under the Curve (AUC) was reported with 95% confidence intervals for each
curve. Thresholds were set based on Youden index to maximize the sum of sensitivity and specificity for each joint by age
group (adults and children). Sensitivity and specificity were calculated and reported with 95% confidence intervals using
the derived cutoffs in the validation cohort for each group to test the performance of the TAWiC.

Results: A total of 89 adults and 85 children were enrolled and their demographic and clinical characteristics were summa-
rized in Table 1. Knees were the most commonly affected joints in children, and wrists were most commonly affected in
adults. TAWiC95 thresholds for each joint were derived for adult and pediatric cohorts separately, and these values varied
(Table 2). Further validation of applying the TAWiC95 threshold to detect arthritis was conducted, and the sensitivity and
specificity of this algorithm for adults with active inflammatory arthritis in the knees were 50% and 83%, respectively (AUC
0.73) (Table 2). Due to the limited number of inflamed joints and relatively smaller surface area of joints other than the knee,
the validation of TAWiC of other joints was insufficient. Representative thermal images of patients with clinically diagnosed
arthritis in investigated joints are included in Figure 1.

Conclusion: To our knowledge, this is the first reported validation of the TAWiC algorithm for knee inflammatory arthritis in
adults. Ongoing and future studies will seek to validate use of the TAWiC algorithm for assessing arthritis in other joints.
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Disclosure: T. Jenna: None; S. Erin: None; R. Pooni: None; L. Adriel: None; S. Van den Bogaerde: None; A. Luey:
None; I. Hamilton: None; S. Paluvayi: None;M. Tran: None; J. Robles-Navarro: None; I. Muse: None; A. Klein: None;
T. Lee: None; G. Hughes: None; A. Bays: None; E. Ferucci: None; D. Biswas: None; S. Patridge: Guerbet, 5, Philips
Healthcare, 5; Y. Zhao: Bristol-Myers Squibb(BMS), 5.
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Abstract Number: 1969

Harmonising Consensus and Reliability Studies in Musculoskeletal
Ultrasound

Peter Mandl1, Stine Carstensen2, Lene Terslev3, Carlos Pineda4, Helen Keen5 and Maria-Antonietta D’Agostino6, and
OMERACT Ultrasound Working Group, 1Department of Rheumatology, Medical University of Vienna, vienna, Austria,
2Copenhagen Center for Arthritis Research and Center for Rheumatology and Spine Diseases, Centre of Head and
Orthopaedics, Rigshospitalet, Copenhagen, Denmark, 3Rigshospitalet-Glostrup & COPECARE, Glostrup, Denmark,
4Instituto Nacional de Rehabilitacion, Mexico City, Mexico, 5University of Western Australia, Daglish, Western Australia,
Australia, 6Department of Rheumatology, Universita Cattolica del Sacro Cuore, Fondazione Policlinico Universitario
Agostino Gemelli IRCSS, Rome, Italy, Rome, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Over the last 20 years musculoskeletal ultrasound (MSUS) was established as a disease outcome
measurement instrument. MSUS target domains, including consensual theoretical definitions of pathological processes,
operational definitions of elementary lesions, acquisition standards and scoring systems developed as part of OMERACT
methodology have been validated via a step-wise process consisting of Delphi surveys to produce theoretical and opera-
tional definitions, and intra- and interobserver reliability exercises based either on still images or videos, or on live acquisition
using patients or healthy subjects to test such theoretical agreement. Our goal was to evaluate factors influencing Delphi-
and reliability exercises in MSUS for developing recommendations to standardise consensus and validation studies aiming
at producing new scoring systems.

Figure 1. Key attributes of Delphi consensus studies in musculoskeletal ultrasound according to the OMERACT Ultrasound Working Group meth-
odology. AC: acquisition standard, EL: elementary lesion; GD: global definition; NA: not available; SS: scoring system
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Figure 2. Key attributes of intra-/interobserver reliability exercises in musculoskeletal ultrasound according to the OMERACT Ultrasound Working
Group methodology. EL: elementary lesion; GD: global definition; NA: not available; SS: scoring system
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Methods: A systematic search of the Central, Embase, and Medline databases was performed by two independent
reviewers in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines. Original articles published in English up to May 2024, reporting on Delphi consensus studies and intra- and interob-
server reliability exercises performed on adult patients or healthy subjects according to the OMERACT Ultrasound
Working Group (USWG) methodology were included. Attributes of the consensus studies and reliability exercises were
extracted from the included studies using a predefined sheet.

Results:Out of 2744 articles, 25 were included in the final review. Of these, 15 reported on Delphi studies, while 25 reported
on 33 reliability exercises (16 image-based and 17 patient-based). The majority of the Delphi studies included the target
domains elementary lesions (87%) and scoring systems (73%) (Table 1). 86% consisted of up to 3 rounds, and 86% utilised
≥75% as a cut-off for reaching agreement among participants. The no. of participants ranged from 13 to 49, with response
rates between 68-100%. With respect to reliability exercises, the no. of images used ranged from 23 to 152, the no. of
patients from 6 to 13 and the no. of expert participants from 12-35 (image-based) and 9-19 (patient-based) (Table 2). All
but one exercise featured two rounds, and all of them assessed both intra- and interobserver reliability. Exercises used var-
ious forms of kappa statistics, while a single exercise utilised an intraclass correlation coefficient to measure reliability. All but
a single (97%) of reliability studies evaluated either elementary lesions and/or scoring systems. While 59% of patient-based
reliability exercises featured a pre-training exercise, this was the case only in 6% of image-based exercises.

Conclusion: The included Delphi consensus and reliability exercise studies focused on either elementary lesions or scoring
systems. Variation was observed in the no. of included experts, images/patients utilized, and the integration of pre-training
exercises. These results represent the first step for producing recommendations to harmonise consensus and reliability
studies in MSUS, to aid OMERACT groups and other researchers in developing/validating new definitions/scoring systems
for imaging outcome measures.

Disclosure: P. Mandl: AbbVie/Abbott, 5, Alphasigma, 5, Janssen, 6, Novartis, 2, 6, UCB, 5; S. Carstensen: None;
L. Terslev: Eli Lilly, 6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJanssen, Novartis, Pfizer, UCB and GE health-
care, 6, UCB, 1; C. Pineda: None; H. Keen: AbbVie/Abbott, 12, investigator for clinical trials, Australian Rheumatology
Association, 4, Biogen, 12, investigator for clinical trials, Emerald, 12, investigator for clinical trials, eTherapeutic
Guidelines Australia, 6, Novartis, 12, investigator for clinical trials, Roche, 6, 12, investigator for clinical trials, Sanofi,
12, investigator for clinical trials, Sun, 12, investigator for clinical trials, Syneos, 12, investigator for clinical trials;
M. D’Agostino: AbbVie/Abbott, 6, Amgen, 6, AstraZeneca, 6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS),
6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6.

Abstract Number: 1970

Validation of Handheld Ultrasound Devices for Point of Care Use in
Rheumatology: Interim Analysis for Enthesitis

Seyyid Bilal Acikgoz1, Ummugulsum Gazel2, Suharsh Shah3, Marie Maguin4, Rohan Apurva Machhar5, Lihi Eder6, Gurjit
Kaeley7 and Sibel Aydin8, 1University of Ottawa, Rheumatology, Ottawa, ON, Canada, 2University of Ottawa, Ottawa, ON,
Canada, 3Novartis Pharmaceuticals Canada, Montreal, QC, 4Novartis Pharmaceuticals Canada, Montreal, QC, Canada,
5Novartis, Mississauga, ON, Canada, 6University of Toronto, Women’s College Hospital and Department of Medicine,
Toronto, ON, Canada, 7UF COM-J, Ponte Vedra Beach, FL, 8University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Ultrasonography (US) has experienced a rapid evolution in rheumatology. Despite many advan-
tages being repeatedly shown, several barriers persist, equipment cost being an important one. Hand-held US technology
promises to substantially lower this cost. However, before it can be used explicitly for rheumatology, its performance must
be validated against gold-standard devices. We aim to test the concurrent validity of a handheld US device versus a gold-
standard device to detect characteristic features of enthesitis.

Methods: Peripheral PsA patients with at least one tender and swollen joint were included. Each patient had consecutive US
examinations using a handheld (Clarius Mobile Health Inc, HD3 L15 scanner) and a gold-standard US device (GE LogicE9)
for detecting elementary lesions of enthesitis (hypoechogenicity, thickening, erosion, enthesophyte, calcification and Dopp-
ler). Supraspinatus, triceps, common extensor tendon, quadriceps, patellar ligament (origin and insertion), Achilles tendon
and plantar fascia entheses were evaluated. B-mode and power Doppler images were saved for each site and lesion. Every
image was given a unique identifier number after collection for blinding purpose. Image reading was performed at least
2 weeks after the acquisition of US in all patients. A random order slide show was conducted for scoring, irrespective of
the machine, anatomical site or patient, to ensure blindness. Scoring was done using previously validated methods. The
inflammation score was obtained by summing hypoechogenicity, thickening, and Doppler scores, and the chronicity score
was obtained by summing erosion, enthesophyte, and calcification scores. The total enthesitis score was determined by
the sum of the inflammation and chronicity scores. Cohen’s kappa coefficient was calculated to test the agreement for ele-
mentary lesions of enthesitis, in addition to intraclass correlation analysis. Here we present interim analysis for the first
10 patients to detect enthesitis in 160 entheses.
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Results: On the day of the US, 8 (80%) patients had at least one tender enthesis on physical examination. The median (IQR)
SPARCC enthesitis score was 3(0.75-5.0). The agreement was substantial (see table) for enthesophytes and erosions;
moderate for thickening, Doppler and hypoechogenicity; and slight for calcification (table). A very strong agreement was
detected between the devices both for the inflammation, chronicity and total enthesitis scores (ICC (intraclass correlation)
and p values: inflammation: 0.957 and < 0.001; chronicity: 0.934 and < 0.001; total: 0.972 and < 0.001).

Conclusion: In this interim analysis, the handheld US device with L15 scanner showed moderate-substantial agreement to
detect elementary lesions of enthesitis, with the exception of calcifications. In addition, a very strong consistency was found
between the devices in inflammation, chronicity and total enthesitis scores, which enable physicians to evaluate enthesitis as
a whole. These interim results encourage testing the use of handheld US devices for wider use.

Disclosure: S. Acikgoz: None; U. Gazel: None; S. Shah: Novartis, 3; M. Maguin: Novartis, 3; R. Apurva Machhar:
Novartis, 3; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & John-
son, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Gilead,
5, Janssen, 5, Novartis, 5; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis,
1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 1971

Identifying Educational Opportunities Through Examination of Referrals
to Rheumatology Musculoskeletal US Clinic

Kiera Brennan1, Hillary Weisleder2, Anna Lichtiger1, Melissa Fazzari1 and Shereen Mahmood1, 1Albert Einstein College
of Medicine, Bronx, NY, 2Montefiore Einstein, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Musculoskeletal ultrasound (MSUS) in rheumatology has gained popularity in practice, due to its
efficiency in testing joint and soft tissue spaces while remaining non-invasive and relatively affordable.1 As interest in MSUS
increases and referrals to MSUS clinics become more frequent, the questions raised by referring providers can be used to
uncover learning opportunities, such as in the physical examination and understanding of disease pathology. This study
sought to identify common referral themes to a MSUS clinic at a tertiary academic hospital to explore the current utilization
of MSUS and identify areas for future educational focus.

Methods: A retrospective analysis of 207 patients that attended the rheumatology MSUS Clinic at an academic tertiary
medical center was performed from March 2022 to September 2023. The referral question for each visit was reviewed in
addition to patient demographic information. Referrals. were categorized based on acceptable clinical scenarios for MSUS
established by ACR.2 Frequency of referral questions were analyzed in relation to provider specialty, as well as frequency
of anatomical location requested to be evaluated.

Results: The most common referral question was to guide articular/periarticular aspiration and injection (87 [41%]); the sec-
ond was to diagnose joint pain or swelling (69 [32%]); this was also the only referral question posed by non-rheumatologists.
The third most common was to evaluate for subclinical inflammatory arthritis (47 [22%]). Specific anatomic locations were
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requested to be evaluated 250 times; the most common being the wrist (72 [28.8%]), and the second most being the hand
(57 [22.8%]). For the wrist, the most common referral was to guide aspiration and injection (Q10; 29 [40.3%]) the second to
evaluate for regional neuropathic pain (Q9; 25 [34.7%]), and the third to diagnose joint pain/swelling (Q1; 21 [29.2%]). For the
hand, the most common referral was to evaluate for subclinical inflammatory arthritis (Q2; 31 [54.4%]) and the second to
diagnose joint pain/swelling (Q1; 17 [29.8%]).

Conclusion: There were very few referrals from non-rheumatologists, suggesting the need to increase awareness of MSUS
outside of the field. Common themes amongst referrals include diagnosis of joint pain and subclinical inflammatory arthritis,
although the most common referral was for US guided procedures. This is reflective of ongoing interest in multimodal pain
management, reinforcing the need for training in this desired area. The most common anatomical regions mentioned were
the wrist and hand, with referrals mostly diagnostic in nature; many referrals for the wrist related to the diagnosis and care
of carpal tunnel syndrome. Greater educational emphasis on the anatomy and provocative tests for these
complex regions may prove practical to trainees. Overall, these findings can help inform training for rheumatologists in both
MSUS and general practice.

1. Valle, A. and Mahmood, S.N. (2023), Current State of Ultrasound Training in US Rheumatology Fellowships. Arthritis Care Res, 75:
2245-2247. https://doi.org/10.1002/acr.25120.

Disclosure: K. Brennan: None; H. Weisleder: None; A. Lichtiger: None; M. Fazzari: None; S. Mahmood: None.

Abstract Number: 1972

Quantifying Sjogren’s Disease Burden: UHFUS Evaluation of the Number
and Severity of Involved Exocrine Gland

Giovanni Fulvio1, Rossana Izzetti2, Valentina Donati3, Caterina Porciani4, Silvia Fonzetti1, Gaetano La Rocca1,
Inmaculada Conception Navarro García1, Francesco Ferro5, Chiara Baldini1 and Marta Mosca1, 1University of Pisa,
Department of Clinical and Experimental Medicine - Rheumatology Unit, Pisa, Italy, 2University of Pisa, Department of
Surgical, Medical andMolecular Pathology and Critical Care Medicine - Unit of Dentistry and Oral Surgery, Pisa, 3Azienda
Ospedaliero-Universitaria Pisana, Unit of Pathological Anatomy 2, Pisa, Italy, 4University of Pisa, Department of Clinical
and Experimental Medicine - Immmunology and Allergology Unit, Pisa, Italy, 5Clinical and Experimental Medicine
Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa, Italy
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ultra-high frequency ultrasound (UHFUS) has emerged as a promising tool for evaluating small
superficial exocrine glands including lachrymal (LGs) and labial salivary glands (LSGs) in Sjogren’s disease (SD). The com-
bined use of UHFUS and conventional US of major salivary glands may therefore allow to simultaneously visualize all the exo-
crine glands. A limited number of studies have explored the diagnostic potential of assessing multiple exocrine glands in
patients with suspected SD. The aim of the study was to explore whether the assessment of the number of glands involved
and of the severity of glandular involvement, as assessed by the presence of very hypoechoic areas (VHA), may improve
patients’ diagnosis and phenotypic stratification.

Methods: Consecutive patients with suspected SD, undergoing LSG biopsy, were included. LSGs, LGs and MSGs were
examined using 70 MHz, 48 MHz and 18 MHz probes, respectively. Patients were positioned supine with closed eyelids.
Glandular inhomogeneity was evaluated with a semiquantitative score (OMERACT Score, 0-3). We specifically investigated
the presence of VHA such as the typical findings of lymphoma described in literature and/or the new pattern characterized
by the presence of multiple very hypoechoic areas grouping patients as follows: VHA absent in all the glands, VHA in either

Figure 1 - ROC curve, LG Lachrymal Glands, LSG Labial Salivary Glands
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LSGs or LGs gland (single positive VHA) and VHA in both the glands (double positive VHA). Serum from each patient was
tested for anti-Ro52, anti-Ro60, and anti-SSB/La abs, evaluating the quantitative titer of the autoantibodies with band den-
sitometry. Descriptive statistics were performed using SPSS.

Results: A total of 71 subjects (10 males and 61 females) were evaluated. Out of them, 28 met the ACR2016 criteria for
SD. The k-Cohen concordance between LGs and LSGs in gray scale was 0.600 (p< 0.001), between MSGs and LSGs
was 0.553 (p=0.001) and between MSGs and LGs was 0.425 (p=0.013). ROC curve analysis indicated that LGUHFUS
and LSGUHFUS, at the optimal cut-off value of 2, identified SD and sicca controls with good diagnostic accuracy
(AUC=0.836, 95%CI: 0.702-0.970 and AUC=0.899, 95%CI: 0.807-0.991). The sum of the score showed an excellent accu-
racy (AUC=0.909, 95%CI: 0.820-0.997, Fig. 1) with all the subjects presenting a UHFUS score >2 in both LSGs and LGs
receiving the diagnosis of SD. Subjects with a positive UHFUS score in all the salivary and lachrymal glands (double positive)
showed higher inflammation at the tissue level, autoantibody titers, and ESSDAI activity compared to subjects with UHFUS
abnormalities only in the lachrymal or salivary glands. Patients with a UHFUS < 2 in all the glands had the lowest values of
tissue inflammatory biomarkers and autoantibody titers (Fig. 2). As the presence of VHA in the glands increases, histological
inflammatory biomarkers, autoantibody titers, immunoglobulin levels and ESSDAI increase, whereas C4 and lymphocyte
levels decrease (Fig. 3).

Conclusion: Evaluating multiple exocrine glands with UHFUS increases the diagnostic power of traditional ultrasound. Fur-
thermore, as in joint ultrasound, an increase in the number and severity of exocrine glands is associated with higher patient
activity, as measured by ESSDAI, and biohumoral activity.

Figure 2 - UHFUS positivity in Lachrymal and Labial Glands (Double Positive), only in one gland (Single positive) and in none of the glands (nega-
tive). Nfoci Number of foci, ELS Ectopic Lymphoid Structures, ESSDAI EULAR Sjögren’s syndrome disease acivity
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Disclosure: G. Fulvio: None; R. Izzetti: None; V. Donati: None; C. Porciani: None; S. Fonzetti: None; G. La Rocca:
None; I. Navarro García: None; F. Ferro: None; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(GSK), 2, 5,
6, 12, Paid Instructor, johnson & johnson, 1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5; M. Mosca: AbbVie,
2, 6, AstraZeneca, 2, 6, GSK, 2, 5, 6, Idorsia, 2, Janssen, 6, Lilly, 6, Otsuka, 2, 6, UCB, 2.

Figure 3 - VHA in Lachrymal and Labial Glands (Double Positive VHA), only in one gland (Single positive VHA) and in none of the glands (negative).
Nfoci Number of foci, ELS Ectopic Lymphoid Structures, ESSDAI EULAR Sjögren’s syndrome disease acivity
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Abstract Number: 1973

Radioisotopic Synoviorthesis: Factors Associated with Good Response
Evaluated by Ultrasound

Camille Bourgeois1, Patricio Cardoso-Peñafiel2, Beatriz Villapún Burgoa3, Rebeca Perez Pascual3, Juan Carlos Nieto
Gonzalez1, José María Álvaro-Gracia4, Enrique Calvo-Aranda2 and JuanMolina-Collada3, 1Hospital Universitario Gregorio
Marañ�on, Madrid, Spain, 2Hospital Universitario Infanta Leonor, Madrid, Spain, 3Hospital General Universitario Gregorio
Marañ�on, Madrid, Spain, 4Hospital Gregorio Marañ�on, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Radioisotopic synoviorthesis (RS) is an intra-articular local therapy that uses radioisotopes for the
treatment of chronic recurrent synovitis with inadequate response to conventional therapy. Its effectiveness evaluated by
ultrasound (US) has not been studied to date, and the factors associated with good US response are currently unknown.
The aim of this study is to evaluate the effectiveness of RS evaluated by US, as well as to determine the factors associated
with US response

Methods: Retrospective, observational study by reviewing the medical health records of all patients treated with RS at a ter-
tiary rheumatology center from June 2019 to December 2023. Demographic, clinical, and analytical data were collected. The
effectiveness of RS evaluated by US is performed according to usual clinical practice at one month and six months post-RS.
US response at 6 months was defined as synovitis ≤1 according to the US Global OMERACT-EULAR Synovitis Score
(GLOESS). Both groups were compared by univariable analysis.
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Results: Out of a total of 34 patients, 32 patients completed the US evaluation and were included for analysis (mean age
was 50.9 years, 62.5% were female, and mean disease duration was 6.6 years). A total of 14 patients (43.8%) showed
US response to RS. Patients achieving US response had longer disease duration (10.3 vs 3.1; p=0.003), received more
csDMARDs (84.6% vs 40%; p=0.016) and bDMARDs (69.2 vs 26.7%; p=0.024), and significantly had lower patient global
assessment (5.8 vs 7.6; p=0.042) compared to non-responders. Baseline GLOESS score was not associated with US
response at 6 months.

Conclusion: Less than half of the patients treated with RS showed US response at 6 months follow-up. Longer disease
duration, higher use of csDMARDs and bDMARDs, as well as lower patient global assessment, are associated with US
response.

Disclosure: C. Bourgeois: None; P. Cardoso-Peñafiel: None; B. Villapún Burgoa: None; R. Perez Pascual: None;

J. Nieto Gonzalez: None; J. Álvaro-Gracia: None; E. Calvo-Aranda: None; J. Molina-Collada: None.

Abstract Number: 1974

The Impact of Concomitant Shoulder Osteoarthritis in Polymyalgia
Rheumatica

Patricia Harkins1, Sharon Cowley2, Robert Harrington3, David Kane4 and Richard Conway5, 1Trinity College Dublin,
Dublin 8, Dublin, Ireland, 2Tallaght University Hospital, Dublin, Dublin, Dublin, Ireland, 3St. James’s Hospital, Dublin,
Dublin, Ireland, 4Tallaght University Hospital & Trinity College Dublin, D24, Ireland, 5Trinity College Dublin, Dublin,
Ireland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Polymyalgia rheumatica (PMR) is an inflammatory rheumatic disease of the shoulder and pelvic girdle.
In the majority of centres, baseline shoulder radiograph forms part of the initial diagnostic workup. However, the prevalence of
concomitant osteoarthritis (OA), and indeed its impact on disease and patient reported outcomes remains unknown.

Methods: 43 consecutive patients, fulfilling the provisional 2012 EULAR/ACR PMR classification criteria were recruited via a
fast track PMR clinic. At the initial clinic visit, patients underwent a bilateral shoulder radiograph, and patient reported out-
comes including fatigue using the Functional Assessment of Chronic Illness Therapy – Fatigue scale (FACIT-F), mood using
the Patient Health Questionnaire(PHQ-9), anxiety using the Generalised Anxiety Disorder Assessment (GAD-7), pain (visual
analogue scale (VAS)), and overall health related quality of life and disability using the Health Assessment Questionnaire-
Disability Index(HAQ-DI) were collected. Normally distributed continuous variables are expressed as means with standard
deviations (SD). Continuous variables are compared using the independent t-test. Categorical variables are summarised
by frequency and percentage (%) and compared using the chi-square test or Fishers exact test. The association between
continuous variables and categorical variables are assessed using the Kruskal-Wallis test. The statistical analysis was per-
formed using STATA MP Version 18. P values < 0.05 are considered statistically significant.

Results: A total of 43 patients, including 21 (48.8%) females, were recruited. 29 (67.4%) patients had evidence of degenerative
change of their acromioclavicular joints on shoulder radiograph. Notably, no patient had evidence of erosive change, or crystal
arthropathy. The mean age in those with degenerative changes was 70.21 (SD 7.87), and 73.29 (SD 7.17) in those without.
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There was a statistically significant higher pVAS (p=0.0049) and HAQ pain score (p=0.0041) in those with degenerative
changes. There was also a statistically significant lower FACIT-F score in those with evidence of degenerative change
(p=0.0376). There was no statistically significant difference between HAQ-DI or HAQ- global patient scores between the
groups. Notably, the frequency of disease relapse at one year was higher in those with degenerative change (62%) versus
those without (42.8%).

Conclusion: This study, demonstrates the high prevalence of concomitant acromioclavicular joint OA in those with PMR,
and for the first time highlights the impact that this has on patient reported pain and fatigue, and overall disease outcomes.
This has potential implications for PMR disease management, and it is intended that this study will bring increased aware-
ness to the importance of screening for and addressing OA management where present in those with PMR.

Disclosure: P. Harkins: Janssen Pharmaceuticals, 5, Novartis Pharmaceuticals, 5; S. Cowley: AbbVie/Abbott,
12, Support to attend conference, Novartis, 5, 12, Support to attend conference; R. Harrington: None;D. Kane: None;
R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Novartis, 5, 6, UCB,
6, Viatris, 6.

Abstract Number: 1975

Accurate Detection of Arthritis Using Hand-held Thermal Imaging and
Machine Learning

shaye Kivity1, Nadav Sheffer2, Keren Netzer3, Lior Luria3, Yael Pri-Paz Basson4, Oshrat Tayer-Shifman5, Rotem Sivan-
Hoffman6, Rami ghanayem6 and Oshrit Hoffer7, 1Meir medical center, CFAR SABA, Israel, 2School of Medical
Engineering, Afeka Tel Aviv Academic College of Engineering, Tel-Aviv, Israel, 3Rheumatology Unit, Meir Medical Center,
Kfar Saba, Israel, 4meir hospital, zur moshe, Israel, 5Meir Medical Center, Ra’anana, Israel, 6Radiology Department, Meir
Medical Center, Kfar Saba, Israel, 7School of Electrical Engineering, Afeka, Tel Aviv Academic Collage of Engineering, Kfar
saba, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rapid and accurate detection of arthritis is crucial for initiating timely treatment and preventing long-
term joint damage. Imaging techniques such as Ultra sound and MRI are used for detection of subclinical inflammation, yet
can be time-consuming, expensive, and require skilled personal. In contrast, thermal imaging offers a non-invasive,
radiation-free alternative that can quickly assess temperature variations associated with inflammation. This study explores
the application of a hand-held thermal imaging device in conjunction with machine learning algorithms to detect arthritis.

Methods: A total of 232 participants were recruited for the study. This included 81 healthy individuals and 126 patients with
rheumatoid arthritis, psoriatic arthritis, gout, or pseudogout. Additionally, 25 patients with osteoarthritis (OA) participated.
Among these, 18 patients underwent MRI to provide a comparative baseline for the thermal imaging data. Thermal images
of the knees, hands, and ankles were captured using a FLIR C5 compact thermal camera device (FLIR Systems, Inc., Wil-
sonville, OR, USA) from both arthritic patients and healthy controls. A novel algorithm for image processing and machine
learning was implemented using MATLAB software (MathWorks Inc., Natick, MA, USA). The algorithm extracted tempera-
ture and texture features from the images. Statistical analysis was conducted using unpaired t-tests in GraphPad to analyze
the temperature and textural features extracted (Entropy, Kurtosis, Skewness, Local entropy), from the images.

4017

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: The analysis showed that the temperature and textural features of thermal images from patients with arthritis (knee,
n=20 and hand, n=25) were significantly different (p< 0.05) compared to healthy controls (knee, n=56 and hand, n=50). The
textural parameters in the thermal images of the anterior wrist were statistically different between the healthy controls (n=41)
and patients with subclinical arthritis, where synovitis was confirmed by MRI (n=18). The machine learning algorithm devel-
oped in MATLAB accurately distinguished between the groups with an accuracy greater than 80%.

Conclusion: The study’s findings suggest that thermal imaging can effectively identify inflammation in arthritic patients. The
significant differences in temperature and textural features between healthy controls and patients highlight the potential of
thermal imaging in early arthritis detection. Machine learning further enhances diagnostic accuracy, providing a reliable tool
for distinguishing between different patient groups. This study demonstrates that a hand-held thermal imaging device, com-
bined with advanced machine learning techniques, may serve as a non-invasive, non-intrusive, radiation-free, cost-effective,
and easy-to-use tool for the detection of inflammatory arthritis.

Disclosure: s. Kivity: AstraZeneca, 1, Novartis, 1, Pfizer, 1; N. Sheffer: None; K. Netzer: None; L. Luria: AbbVie/
Abbott, 1;Y. Pri-Paz Basson: AbbVie/Abbott, 2, Janssen, 12, Support for conference attendance, Neopharm, 12, Sup-
port for conference attendance; O. Tayer-Shifman: AbbVie/Abbott, 6, AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 5, 6,
Megapharm, 12, Support for conference attendance, Neopharm, 12, Support for conference attendance, Novartis,
12, Support for conference attendance; R. Sivan-Hoffman: None; R. ghanayem: None; O. Hoffer: None.

Abstract Number: 1976

Artificial Intelligence Analysis of HRCT Images Reflects Pulmonary
Involvement in Systemic Sclerosis Interstitial Lung Disease

Enrico De Lorenzis1, Lucy Elizabeth Thornton2, Stefano Di Donato3, Marco Minerba3, Lesley-Anne Bissell4, Riccardo
Bixio5, Anand Devaraj6, Peter George7 and Francesco Del Galdo8, 1Catholic University of the Sacred Heart, Roma, Rome,
Italy, 21. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds Biomedical
Research Centre, United Kingdom, Leeds, 31. Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of
Leeds, 2. NIHR Leeds Biomedical Research Centre, United Kingdom, Leeds, United Kingdom, 4Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom, 5University of Verona, Verona, Verona, Italy, 6Department of Radiology, Royal
Brompton Hospital, London, London, United Kingdom, 7Department of Interstitial Lung Disease, Royal Brompton
Hospital London, London, United Kingdom, 8University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is the leading cause of mortality and morbidity in systemic sclerosis
(SSc) patients. Current functional, imaging, and clinical measures of lung involvement could be biased in SSc due to its mul-
tiorgan nature, with extra-articular involvement (e.g., cardiac, musculoskeletal, esophageal) potentially affecting pulmonary
function tests, high-resolution computed tomography (HRCT) findings, and respiratory symptoms. Artificial intelligence
(AI) reading of HRCT has emerged as a novel tool for the objective and reliable assessment of pulmonary diseases. The
aim of this study is to correlate e-Lung measures, an AI-based software for HRCT image assessment, with current standard
measures of pulmonary involvement used in the routine care of SSc-ILD patients.

Methods: e-Lung software (Brainomix Ltd, UK) was applied to baseline HRCT images of consecutive SSc-ILD
patients. Measures of total lung volumes (TLV), percentage of ground-glass opacities (GGO%), percentage of abnormal lung
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(AL%), and (weighted) reticulo-vascular score (RVS-WRVS) reflecting the severity of reticular and vascular changes were
derived.

Results: A total of 68 patients’ HRCT scans were assessed by e-Lung. Clinical characteristics of the enrolled patients are
reported in Table 1. Forced vital capacity (FVC) showed a moderate positive correlation with TLV (Rs=0.44, p< 0.001) and
moderate negative correlations with GGO% (Rs-0.47, p< 0.001), AL% (Rs=-0.63, p< 0.001), and WRVS (Rs=-0.66, p<
0.001). Alveolar diffusion of carbon monoxide (DLCO) showed a moderate positive correlation with TLV (Rs=0.41,
p=0.001), AL% (Rs=-0.46, p< 0.001), and WRVS (Rs=-0.55, p< 0.001), and a weak negative correlation with GGO%
(Rs=-0.27, p=0.039). Finally, higher medianWRVS values were reported in the subgroup patients with pulmonary artery sys-
tolic pressure ≥40 mmHg on heart ultrasound [8.73 (IQR 7.21-15.50) vs 7.3 (IQR 5.24-10.61), p=0.032] or with mean pul-
monary artery pressure ≥25 mmHg on right heart catheterization [14.01 (IQR 7.21-19.19) vs 7.48 (IQR 5.36-10.22),
p=0.012] compared to the rest of the patients.

Conclusion: e-Lung assessment was feasible in SSc-ILD patients and provided AI-derived measures from HRCT images
that correlated with FVC and DLCO. WRVS was also higher in patients with pulmonary hypertension. AI could integrate cur-
rent measures of assessment for pulmonary complications in SSc patients.

Disclosure: E. De Lorenzis: None; L. Thornton: None; S. Di Donato: None; M. Minerba: None; L. Bissell: AbbVie,
6, Alfasigma, 6, Galapagos, 6, UCB, 6; R. Bixio: Accord Healthcare, 6, GlaxoSmithKlein(GSK), 6; A. Devaraj: AstraZe-
neca, 2, Boehringer-Ingelheim, 2, Brainomix, 2, 11, Genentech, 2, Roche, 2, Vicore, 2; P. George: AstraZeneca, 2, Ava-
lyn, 2, Boehringer-Ingelheim, 2, Brainomix, 11, 12, Senior Medical Director, Daiichi-Sankyo, 2, GlaxoSmithKlein(GSK),
2, Roche, 2; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemo-
mab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Table 1: Characteristics of the patients
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Abstract Number: 1978.5

Post-Hoc Analysis of Clinically Relevant Anti-Vaccine Antibodies in
Participants with Rheumatoid Arthritis Treated with Nipocalimab

Faye Yu1, Eugene Myshkin2, Carolina Bobadilla Mendez3, Marta Cossu4, Kaiyin Fei5, Qingmin Wang6, Matthew J. Loza6,
Dessislava Dimitrova3 and Sheng Gao3, 1Janssen Research & Development, LLC, a Johnson & Johnson company,
Cambridge, MA, USA, MA, MA, 2Janssen Research & Development, LLC, a Johnson & Johnson company, Cambridge, MA,
3Janssen Research & Development, LLC, a Johnson & Johnson company, Spring House, PA, 4Janssen Pharmaceutical
Research and Development, a Johnson & Johnson company, Leiden, Netherlands, 5Janssen Research & Development,
LLC, Spring House, PA, 6Janssen Research & Development, LLC, a Johnson & Johnson company, Spring House, PA, USA,
Spring House, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nipocalimab is a fully human, high affinity, aglycosylated, effectorless IgG1 monoclonal antibody
designed to selectively block neonatal fragment crystallizable receptor (FcRn), thereby lowering IgG levels. In the IRIS-RA study
(NCT04991753), participants with rheumatoid arthritis received nipocalimab 15 mg/kg or placebo intravenously every 2 weeks
for 10 weeks. Here, we assessed the impact of nipocalimab on pre-existing clinically relevant anti-vaccine antibodies and on
the humoral response to Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) challenge in IRIS-RA participants.

Methods: Serum IgG antibody levels against tetanus toxoid (TT) and varicella zoster virus (VZV) were measured at baseline
and post-treatment in available biomarker samples (nipocalimab: n=33; placebo: n=20). In participants with documented
SARS-CoV-2 vaccination or infection during the study, antibodies against different epitopes of SARS-CoV-2 were
measured.

Results: Nipocalimab reduced pre-existing anti-TT and anti-VZV antibodies by 65% and 61% at Week 12, similar to total
IgG reduction (observed median pre-dose/minimal reduction: 62%) and consistent with mechanism of action of nipocali-
mab. Anti-TT and anti-VZV antibody levels returned to baseline by Week 18, 8 weeks post-last dose. The majority of partic-
ipants treated with nipocalimab who were immune to TT and VZV at baseline maintained protective antibody levels during
and post-treatment. Participants receiving SARS-CoV-2 vaccination during nipocalimab treatment (n=3) elicited a humoral
response for anti-spike antibodies, while participants with SARS-CoV-2 infection during nipocalimab treatment (n=4) had
increased levels of anti-spike and anti-nucleocapsid antibodies.

Conclusion: Findings suggest that the majority of nipocalimab-treated patients remained protected for TT and VZV, that
nipocalimab did not impact humoral responses to SARS-CoV-2 infection or vaccination, and that nipocalimab-treated
patients may be able to follow recommended vaccination schedules as appropriate.

Disclosure: F. Yu: Janssen, 3, Johnson & Johnson, 11; E. Myshkin: Janssen Research & Development, LLC, 3, John-
son & Johnson, 11; C. Bobadilla Mendez: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
M. Cossu: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;K. Fei: Janssen, 3, Johnson & Johnson,
11; Q. Wang: Janssen, 3, Johnson and Johnson, 11; M. Loza: Janssen, 3, Johnson & Johnson, 11; D. Dimitrova:
Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; S. Gao: Janssen Research & Development, LLC,
3, Johnson & Johnson, 11.
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Abstract Number: 1977

Three-dimensional Stereophotogrammetry Has Utility in Tracking Upper
Eyelid Involvement and Overall Disease Worsening in Patients with
Craniofacial Localized Scleroderma

Tyler Cepica1, Jennifer Foster2, Priya Sarlashkar2, Rami Hallac3 and Heidi Jacobe2, 1University of Texas Southwestern
Medical School, Benbrook, TX, 2The University of Texas Southwestern Medical Center, Department of Dermatology,
Dallas, TX, 3The University of Texas Southwestern Medical Center, Department of Pastic Surgery, Dallas, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Craniofacial localized scleroderma’s (LoS) indolent and subtle course poses challenges in quantify-
ing disease progression. Traditional serial photography and the Localized Scleroderma Cutaneous Assessment Tool
(LoSCAT) are validated measures used to assess changes in craniofacial LoS but are limited by their subjective nature and
lack of sensitivity to change. Three-dimensional (3D) stereophotogrammetry is a non-invasive imaging strategy with prelim-
inary evidence for utility as an outcome measure in craniofacial LoS, though previous findings have been limited by retro-
spective design and insufficient comparison to validated measures. As a result, we performed a prospective cohort study
assessing changes in craniofacial LoS over time using 3D stereophotogrammetry, serial photography and the LoSCAT.
We hypothesized that 3D stereophotogrammetry has greater sensitivity than serial photography and the LoSCAT at detect-
ing changes in craniofacial LoS.

Methods: 11 patients with craniofacial LoS were recruited from an outpatient dermatology clinic and completed two study
visits from February 2017 to May 2023. Patients were imaged using standardized protocol in a center dedicated to
advanced imaging with 3D and serial photography and had LoSCAT scores assessed by a single expert physician. 3D
images were analyzed for asymmetry using in-house mathematical models in MATLAB and converted to 3D heatmaps.

Sixteen distinct craniofacial regions including: scalp, forehead, brow, upper eyelid, lower eyelid, temple, medial cheek, lateral cheek, lateral nasal
sidewall, medial nostril, lateral nostril, upper lip, lower lip, chin, jaw, and neck.
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Lesion involvement was assessed using 16 distinct craniofacial regions (Figure 1). Worsening and improvement were
defined as an increase or decrease in at least one craniofacial region involved or at least one point on the LoSCAT by visit
2. Fisher’s exact and Wilcoxon signed rank tests were performed to compare craniofacial region involvement and patient
outcomes for 3D stereophotogrammetry, serial photography, and the LoSCAT.

Results: The average number of craniofacial regions involved was 7.8±2.3 for 3D heatmaps and 7.9±3.7 for serial photog-
raphy (Table 1). Regions most frequently involvement included the lower eyelid and temple (n=17, 77.3%) for 3D heatmaps
and the forehead and chin (n=17, 77.3%) for serial photography. 3D heatmaps were more sensitive at detecting involvement
of the upper eyelid (p=0.001) while serial photography was more sensitive at detecting involvement of the scalp (p=0.002)
and lateral nasal sidewall (p=0.012). Of all measures, the LoSCAT had the highest proportion of patients with no change
(n=7, 63.6%), 3D heatmaps had the highest proportion of patients with worsening (n=3, 27.3%), and serial photography
had the highest proportion of patients with improvement (n=8, 72.7%) (p=0.040) (Figure 2).

Conclusion: 3D stereophotogrammetry is more sensitive than serial photography at assessing upper eyelid involvement in
craniofacial LoS but did not perform as well in assessing involvement of the scalp and lateral nasal sidewall. Importantly, in
corroborating previous findings, 3D stereophotogrammetry has greater sensitivity in detecting worsening than either serial
photography or the LoSCAT. Furthermore, the existing LoSCAT has poor sensitivity to assess changes in craniofacial
LoS, underscoring the need for validation of a craniofacial LoSCAT measure.

Disclosure: T. Cepica: None; J. Foster: None; P. Sarlashkar: None; R. Hallac: None; H. Jacobe: None.

Frequency of improved, stable, and worsened disease trends for localized scleroderma regional involvement according to three-dimensional
stereophotogrammetry, traditional serial photography, and the LoSCAT. Abbreviations: 3D - three-dimensional; LoSCAT – Localized Scleroderma
Cutaneous Assessment Tool.

Patient characteristics. Abbreviations: LoSCAT – Localized Scleroderma Cutaneous Assessment Tool; 3D - three-dimensional.
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Abstract Number: 1978

Insertional and Midportion Achilles Tendinopathy Have Differences in
Presence of Calcifications and Neovascularization

Andy Smith1, Hayley Powell Smitheman1 and Karin Silbernagel2, 1University of Delaware, Newark, DE, 2University of
Delaware, Avondale, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Achilles tendinopathy is the clinical diagnosis of a painful injury to the Achilles tendon associated
with pain during tendon loading and structural changes within the tendon. Achilles tendinopathy can be defined as either
insertional (IAT, within 2 cm proximal of calcaneal insertion) or midportion (MAT, 2-7cm proximal to calcaneal insertion) Achil-
les tendinopathy. Both of these injuries are treated with progressive loading via exercise as the gold standard treatment,
however up to 68% of those with IAT and 40% of those with MAT continue to have symptoms following exercise treatment.
The reason for worse outcome with exercise for individuals with IAT may be due to IAT having additional pathological struc-
tural changes that do not respond to exercise treatment. Intratendinous calcifications and neovascularization are structural
changes within the tendon associated with tendinopathy. Therefore, the purpose of the study was to examine if there were
differences in the presence of calcifications or neovascularization between individuals with insertional and individuals with
midportion Achilles tendinopathy.

Methods: 36 participants with IAT (18F, 49 ± 12.1y, 30.9 ± 6.0 kg/m2) and 182 participants with MAT (103F, 47 ± 12.7y,
28.8 ± 6.2 kg/m2) were included in this analysis of 3 ongoing studies. The presence of calcifications and neovascularization
were assessed using ultrasound imaging with B-mode and Power Doppler (GE Logic e). The Victorian Institute of
Sport – Assessment Achilles (VISA-A) was used to assess patient symptom severity and is scored 0 – 100 with 100 being
asymptomatic. Paired t-tests were used to compare groups.

Results: There were significant differences in the presence of calcifications (94.4% IAT, 55.5% MAT, p < 0.001), and neo-
vascularization between groups (86.1% IAT, 37.9% MAT, p < 0.001). There was no significant difference in the VISA-A
scores between groups (48 ± 16.3 IAT, 50 ± 17.8 MAT, p = 0.539).

Pathological structural change presence between Insertional and Midportion Achilles tendinopathy patients.
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Conclusion: Individuals with IAT had a greater prevalence of additional pathological structural changes within the tendon
than those with MAT, despite no difference in symptom severity. These findings build upon the current literature describing
pathology differences between these injuries and may provide insight into potential targets for therapeutic interventions to
not only improve symptomatic recovery, but also structural recovery of the Achilles tendon.

Disclosure: A. Smith: None; H. Powell Smitheman: None; K. Silbernagel: None.

Abstract Number: 1979

Safety and Effectiveness of Immune Checkpoint Inhibitor Therapy in
Patients with Pre-existing Autoimmune Disease

Siddhartha Goutam1, Arjun athreya Raghavan2, Carrie Ye3, Liam O’Neil4 and Jeffrey Graham1, 1Max Rady School of
Medicine, University of Manitoba, Winnipeg, MB, Canada, 2University of Manitoba Max Rady College of Medicine,
Winnipeg, MB, Canada, 3Faculty of Medicine and Dentistry, University of Alberta, Edmonton, AB, Canada, 4University of
Manitoba, Winnipeg, MB, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICI) have altered the treatment landscape within oncology, with an
expanding number of indications. Patients with pre-existing autoimmune disease (PAD) have been largely ineligible for the
randomized clinical trials demonstrating ICI efficacy. We previously created a single institution database exploring the use
of ICI in patients with PAD to characterize their safety and oncologic outcomes (PMID:37937529). The goal of this analysis
was to provide an update on our previous findings with an expanded cohort of patients with PAD.

Methods: We performed a retrospective study of patients treated with ICI therapy between 2012 and 2022 at CancerCare
Manitoba (Winnipeg, Canada). Pharmacy records were used to determine ICI exposure. Patient charts were reviewed to
determine the existence of a PAD. Demographic, disease, and treatment related variables were captured through retrospec-
tive chart review. Patients with PAD disease were matched (1:2) to a control cohort of patients based on age, sex, and can-
cer type. The primary outcome was immunotoxicity, defined as either a flare of the PAD or a new immune related adverse
event (irAE). Other outcomes included objective response rate (ORR), time to treatment failure (TTF) and overall survival
(OS) in the subgroup with advanced disease. Time-to-event outcomes were modeled using Kaplan-Meier analysis. Logistic
regression was used to examine the association between PAD status and irAEs.

Results: 1891 patients treated with ICI were retrospectively screened for PAD. We identified 137 (7.2%) patients with a
PAD, matched to 277 patients without PAD. 26 (19%) of PAD patients had rheumatoid arthritis (RA), 31 (23%) had psoriasis
(PsO), 20 (14.5%) had inflammatory bowel disease (IBD) [Figure 1]. At baseline, 23 (17%) patients were on a csDMARD,
9 (6.5%) patients were on systemic steroids, and 2 (2%) patients were on biologic therapy. 55.5% of all patients were treated
with PD-1 monotherapy [Table 1]. 71 (51.8%) patients with PAD developed immunotoxicity, including 58 (42.3%) who devel-
oped an irAE, 26 (19.0%) who developed a flare of PAD. 13 patients (9.4%) developed both a flare and an irAE. There was no
significant association between incidence or grade of irAEs and PAD status (OR: 0.9; 95% CI 0.6-1.4), however a signifi-
cantly higher proportion of patients with PAD had ICI held in the setting of immunotoxicity (54.9% vs 37.9%, p=0.013).
50.7% of PAD patients were started on steroids compared to 37.3% of non-PAD patients (p=-0.048). Patients with PAD
were more frequently started on a csDMARD (7.4% vs 1.4%, p=0.024) or biologic (5.7% vs 0.7%, p=0.024) while on
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treatment [Table 2]. There was no difference in overall survival, time to treatment failure, or objective response rate between
the PAD and non-PAD groups.

Conclusion: Our study demonstrated no significant difference in the incidence or grade of irAEs, in patients with PAD com-
pared to a matched non-PAD group. Approximately 1/5 PAD patients developed a flare while on ICI therapy. PAD patients

Figure 1: Prevalence of different pre-existing autoimmune diseases by type. Results are reported in aggregate of all PADs captured.

Table 1: Baseline characteristics by PAD status.
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more commonly required steroid and DMARD administration, however demonstrated similar oncologic outcomes com-
pared to their matched counterparts. Additional analyses will focus on specific PAD subgroups.

Disclosure: S. Goutam: None; A. Raghavan: None; C. Ye: None; L. O’Neil: Abbvie, 6, UCB, 2; J. Graham: AstraZe-
neca, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, EMD Serono, 2, 6, Ipsen, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Pfizer, 2, 6.

Abstract Number: 1980

Efficacy and Safety of Methotrexate in Immune Checkpoint Inhibitor-
induced Arthritis: A Retrospective Longitudinal Monocentric Study

Elvis Hysa1, Andrea Casabella2, Nicola Iandolino3, Emanuele Gotelli4, Carlo Genova3, Enrica Teresa Tanda3, Carmen
Pizzorni5, vanessa smith6, Alberto Sulli7, Maurizio Cutolo4 and Sabrina Paolino8, 1Laboratory of Experimental
Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova,
Genoa, Italy, Genoa, Italy, 2Ospedale Policlinico SanMartino, Genoa, Italy, 3University of Genoa, Ospedale Policlinico San
Martino, Genoa, Italy, 4Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology,
Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genova,
Italy, 5Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of
Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genoa, Italy, 6Ghent
University Hospital, Gent, Belgium, 7Laboratory of Experimental Rheumatology and Academic Division of Clinical
Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa,
Italy., Genova, Italy, 8Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology,
Department of Internal Medicine and Specialties (Di.M.I.), University of Genova; IRCCS Ospedale Policlinico San Martino,
Genova, Liguria, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 2: Prevalence and management of immune related adverse events (irAEs) by PAD status.
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Background/Purpose: The management of immune-mediated adverse events (irAEs) during treatment with immune
checkpoint inhibitors (ICIs) involves high dosages of glucocorticoids (GCs).

Despite being effective in suppressing inflammation, GCs carry many risks including the facilitation of cancer progression
and counteracting the benefits of ICIs.

This study aimed to investigate the efficacy and safety of methotrexate (MTX), as a GC-sparing agent, in arthritides induced
by ICIs.

Methods: During 2023, all the adult patients who developed ICI-induced arthritis were assessed. Individuals who developed
at least one episode of clinical synovitis were included.

Disease activity was assessed by the activity score on 28 joints by C-reactive protein (DAS28-CRP).

Patients were followed-up every 3 months in line with a tight control approach. MTX was prescribed to all patients.

Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 was used to describe the oncologic outcomes of the
patients at first year.

Results: We evaluated 16 patients (M/F = 6/10, mean age 63.4 years) affected by melanoma (62.5%), colo-rectal cancer
(25%) and lung cancer (12.5%) receiving anti-PD1 (pembrolizumab in 33%, nivolumab in 33%, cemiplimab in 7%, nivolumab
+ pembrolizumab in 7%), PDL1 (atezolizumab in 13%) and/or CTLA4 blockers (ipilimumab + nivolumab in 7%).

Polyarthritis occurred in 56% of patients, oligo-arthritis in 37% and a polymyalgia rheumatica-like syndrome in 7% after a
mean onset time of 60 ± 37 days from the starting of ICI.

The clinical features of patients at first visit (V0) are reported in Table 1. MTX was prescribed with a mean dosage of 8.3 ±
2.25 mg/weekly; in more than half of them (57%) it was started at the V0.

DAS28-CRP values improved during the follow-up (all p < 0.05 for each value compared to V0, Fig 1). All the patients
achieved disease remission and significantly reduced prednisone dosage at first year (5 ± 2.5 mg at V4, p < 0.001 compared
to V0).

No major toxicities related to MTX were observed. One patient exhibited mild hyper-transaminasemia, with liver enzyme
levels rising to less than 1.5 times the upper limit.

Ten patients (62.5%) maintained the complete cancer response at first year whereas the other 6 (37.5%) had a stable dis-
ease. No one displayed cancer progression.

Conclusion: Initiating MTX early led to effectively managing ICI-induced arthritis by progressively reducing the GC dosage
while maintaining a favorable safety profile both in terms of pharmacological tolerance and oncologic safety at first year.

This approach successfully attained a target of less than 10 mg of prednisone daily, which is recommended to improve over-
all survival in these patients [1].

References: [1] Kostine et al. Ann Rheum Dis 2021.
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Table 1. Characteristics of patients with ICI-induced arthritis at first rheumatological assessment (V0)
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Disclosure: E. Hysa: None; A. Casabella: None; N. Iandolino: None; E. Gotelli: None; C. Genova: None; E. Tanda:
None; C. Pizzorni: None; v. smith: Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen,
2, 5, 6, WebMDD Global LLC, 2; A. Sulli: AbbVie/Abbott, 5, Baldacci, 2, 5, UCB, 5; M. Cutolo: AbbVie/Abbott,
5, Amgen, 5, Balcacci, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, UCB, 5; S. Paolino: None.

Abstract Number: 1981

Assessing Major Adverse Cardiovascular Events (MACE) Risk in Common
Rheumatology Treatments

Manush Sondhi1, Samina Hayat2, Kinza Muzaffar1 and Sarwat Umer1, 1LSU HEALTH SHREVEPORT, Shreveport, LA,
2Louisiana State University Shreveport, Shreveport, LA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: This study aims to evaluate the risk of major cardiovascular events (MACE) associated with com-
mon rheumatology medications.

Methods: We conducted a retrospective pharmacovigilance analysis using the FDA Adverse Event Reporting System
(FAERS) database from January 2012 to March 2024 (all the considered drugs were FDA approved in 2012). The focus
was on the association of MACE—myocardial infarction (MI), stroke, angina, and cardiac failure (CF)—with the use of pred-
nisone (PRED), methotrexate (MTX), abatacept (ABT), tofacitinib (TOF), TNF-α inhibitors [infliximab (IFX), adalimumab (ADA),
etanercept (ETN), golimumab (GOL), and certolizumab (CTZ)], and rituximab (RTX) across various conditions. We excluded
individuals under 18 and performed a disproportionality analysis using the reporting odds ratio (ROR).

Figure 1. Significant reduction of DAS28-CRP at first year follow-up
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Results: The FAERS database recorded over 28 million adverse events. Stroke and CF were mainly observed in the 65-85
age group across most drugs, while MI and angina were more frequent in the 18-64 age group, except for PRED, which
showed higher MI cases in the 65-85 age group. The average death rate for MI was 16% across all drugs, except for
RTX, which had a rate of 31%. In CF patients, RTX and IFX had the highest death rates at 30%, followed by PRED at
24%. Women were generally more affected than men, except in MI and CF cases with RTX, where more men were affected.
MI was most strongly associated with RTX use (ROR: 2.19, 95% CI: 2.09-2.31, P < 0.0001), followed by PRED (ROR: 2.05,
95% CI: 1.93-2.1, P < 0.0001). ABT, ETN, and CTZ showed a negative association with MI, although this was not clinically
significant. Similarly, RTX and PRED were strongly associated with an increased risk of stroke, while CTZ showed a negative
association (ROR < 1) along with ABT, ETN, and GOL, although these were not clinically significant. For angina, PRED
showed the highest association, followed by RTX and MTX, with only ETN and CTZ showing a negative association that
was not clinically significant. PRED and RTX were most strongly associated with congestive CF, followed by IFX, ADA,
and ETN.

Table depicting the calculated RORs of MACE associated with common rheumatology medications.

Forest plot depicting the association of MACE with common rheumatology medications.
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Conclusion: The cardiac side effects of rheumatology drugs need to be better understood. Studies have shown that
patients with newly diagnosed RA have a lower MACE risk with GOL, ABT, and MTX1; MTX reduces CF-related hospitaliza-
tions2; PRED increases MACE, MI, and CF risks3; and TOF has a lower MACE risk than TNF-α inhibitors4. Our findings par-
tially align with these studies but highlight significant unknowns about most drugs. Primary prevention through regular
exercise, healthy diet, managing comorbidities like hypertension and diabetes, lipid screening, smoking cessation, and using
the lowest effective dose, especially for high ROR drugs, may mitigate MACE. We recommend considering a patient’s car-
diac and family history of adverse cardiac events before initiating these medications and discontinuing their use if any
adverse cardiac symptoms develop. The study’s limitations include reporting bias, confounding variables, and its observa-
tional nature, which precludes establishing causality. Further controlled studies, such as randomized clinical trials or pro-
spective cohort studies, are necessary to confirm these findings and establish causality.

Disclosure: M. Sondhi: None; S. Hayat: None; K. Muzaffar: None; S. Umer: None.

Abstract Number: 1982

Comparison of COVID-19 Infection and Mortality Rates in Vaccinated and
Unvaccinated Patients with Autoimmune Inflammatory Rheumatic
Disease (AIRD) Using Conventional and Biologic DMARD Therapy at an
Urban Tertiary Care Hospital

Sarah Ifteqar1, Mallak Zatreh2, Aatif Syed1, Xiangni Wu3, Asad Kabir4, John Foxworth5 and AMR EDREES6, 1University of
Missouri Kansas City, Kansas City, MO, 23. Hutchinson Regional Medical Center, Hutchinson, Kansas, USA, Kansas City,
3UMKC, KANSAS CITY, MO, 45. Pulmonary Critical Care, Mosaic Life Care Health System, St. Joseph, Missouri, USA, Kansas
City, 52. Department of Internal Medicine, University of Missouri Kansas City, Kansas City, Missouri, USA, Kansas City,
6UMKC, Overland Park, KS

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoimmune inflammatory rheumatic diseases (AIRD) such as rheumatoid arthritis and systemic
lupus erythematosus affect 3-5% of Americans and causes significant morbidity due to chronic inflammation and immune
dysfunction1. Patients with AIRD are vulnerable to infections due to their immune abnormalities and immunosuppressive
therapies, including Disease modifying anti-rheumatic drug (DMARD) therapy2. Understanding the impact of these treat-
ments on COVID-19 outcomes is crucial. With COVID-19 vaccination, there’s an opportunity to protect this high-risk
group3,4. However, there’s inadequate data on vaccination rates, efficacy, and adverse events among patients’ with AIRD.
This study compares the incidence of COVID-19 between patients on biological and conventional DMARDs.

Methods: A retrospective cross-sectional study was conducted fromMarch 1st, 2020 to April 30th, 2022. Adult patients on
immunosuppressive therapy (prednisone >=5mg, conventional and biologic DMARDs) at a rheumatology clinic were
included. Statistical analysis used Chi-square tests for categorical variables and t-tests for continuous variables, with signif-
icance set at p < 0.05. Confidence intervals (95%) were calculated to assess estimate precision.

Results: The study included 790 patients, predominantly female (81.8%), with a racial composition of 39.4% Caucasian,
48.0% African American, and 12.5% Other. The most common diagnoses were rheumatoid arthritis (40.9%), Systemic
Lupus Erythematosus (16.5%), and Psoriatic Arthritis (9.4%). COVID-19 incidence was 16.3%, with no significant
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differences across gender (12.5% in males vs. 17.2% in females, p = 0.169, 95% CI: -0.870 to 4.177) or ethnicity (16.1% in
Caucasians, 15.3% in African Americans, and 21.2% in Others, p = 0.362). Treatment regimens included hydroxychloro-
quine (31.3%), methotrexate (18.4%), adalimumab (11.0%), and etanercept (6.7%), with 23.3% receiving biologics and
76.7% DMARDs. No significant difference in COVID-19 infection rates was observed between biologics (18.5%) and
DMARDs (15.7%, p = 0.368, 95% CI: -0.806 to 4.113). Higher infection rates were noted for guselkumab (66.7%) and apre-
milast, methotrexate (50%). Mortality was low with seven deaths, but a higher death rate was associated with abatacept
(7.1%) and mycophenolate (6.5%). Despite high vaccination rates, vaccinated patients showed a higher incidence of
COVID-19, likely due to underlying factors.

Conclusion: This study suggests that conventional and biological DMARD use does not increase the risk of SARS-CoV-2
infection or COVID-19-related mortality in patients with AIRD, irrespective of vaccination status. Despite high vaccination
rates, vaccinated individuals had a higher incidence of COVID-19, likely due to other factors. Specific immunotherapies such
as abatacept (7.1%) and mycophenolate (6.5%) were associated with higher mortality rates, emphasizing the need for care-
ful monitoring. The findings support the safe use of DMARD therapy in managing AIRD during the COVID-19 pandemic.

Disclosure: S. Ifteqar: None; M. Zatreh: None; A. Syed: None; X. Wu: None; A. Kabir: None; J. Foxworth: None;
A. EDREES: None.

Abstract Number: 1983

Immune Checkpoint Inhibitor Associated Vasculitis and Polymyalgia
Rheumatica: A Systematic Review

Aaron Teel1, Adrian Grebowicz2, Mats Junek3, Stephanie Garner4, Tom Appleton5 and Faiza Khokhar6, 1London Health
Sciences Centre, Sarnia, ON, Canada, 2Western University, London, ON, Canada, 3McMaster University, Hamilton, ON,
Canada, 4University of Calgary, Calgary, AB, Canada, 5The University of Western Ontario, London, ON, Canada,
6McMaster University, St. Joseph’s Hamilton, Mississauga, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICIs) are a class of cancer immunotherapy that have been associated
with immune-related adverse events (irAEs). These include multiple rheumatic diseases such as ir-vasculitis and ir-
polymyalgia rheumatica (PMR)-like syndrome. The presentations, treatments, and outcomes for patients with ir-vasculitis
and/or ir-PMR are not well characterized.

Methods: We performed a systematic review of the literature to describe the characteristics of ir-vasculitis and ir-PMR. We
searched MEDLINE and Embase databases from inception to July 2023. Included cases involved patients with cancer who
had received ICI’s and subsequently developed vasculitis and/or PMR without a known prior history. We summarized back-
ground malignancies, ICI treatment, presentations of ir-vasculitis and/or ir-PMR, treatments, and outcomes.

Results: 443 articles were found by the search, 155 full texts were assessed, and 77 articles were included. These encom-
passed 68 cases of ir-vasculitis (13 large vessel, 7 ANCA-associated, 48 other) and 62 cases of ir-PMR. The median time to
symptom onset was 12 weeks from first ICI exposure. 94% of patients were treated with glucocorticoids and 16% received
DMARDs. Among 4 vasculitis patients who had the ICI continued, 2 had significant vasculitis complications. One was a
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patient with GCA who developed scalp necrosis. The other died due to complications of vasculitis. Among the 5 vasculitis
patients who had the ICI held and restarted, 1 had a recurrence of vasculitis. All 9 ir-PMR cases who had the ICI continued
achieved PMR remission; flares did not occur in the 2 reported individuals with ir-PMR who had their ICI held and restarted.

Conclusion: Ir-vasculitis and ir-PMR are rare but important to recognize as they are treatable and impact quality of life and
ongoing treatment of the underlying malignancy. Almost all patients are prescribed glucocorticoids but do not usually require
DMARDs.

Table 2: Immune-related adverse events found in reported cases, treatment, and outcomes. Denominators indicate number of cases with data
available concerning that treatment and/or outcome. Abbreviations: SOV (single organ vasculitis), LCV (leukocytoclastic vasculitis), RTX (rituxi-
mab), MMF (mycophenolate mofetil), CYC (cyclophosphamide), MEP (mepolizumab), IFX (infliximab), HCQ (hydroxychloroquine), MTX (methotrex-
ate), ADA (adalimumab).

Table 1: Baseline characteristics of individuals with immune-related adverse events stratified by phenotype of presenting syndrome
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Disclosure: A. Teel: None; A. Grebowicz: None;M. Junek: Roche, 5; S. Garner: None; T. Appleton: AbbVie/Abbott,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Servier, 5; F. Khokhar: Abbvie, 1, 6, Fresenius Kabi, 1, 6, JAMP pharma corpora-
tion, 1, 6, Janssen, 1, 6, Pfizer, 1, 6, UCB, 1, 6.

Abstract Number: 1984

Use of ICD Codes for the Identification of Patients with Immune
Checkpoint Inhibitor Induced Inflammatory Arthritis

Tawnie Braaten1, Madeline O’Sullivan1, shardool Patel1, Sauer brian2, Jorge Rojas3, grant Cannon4 and miao Lai4,
1UNIVERSITY OF UTAH, Salt Lake City, UT, 2Salt Lake City VA/University of Utah, Salt Lake City, UT, 3Seattle VA, Mexico,
Mexico, 4University of Utah and Salt Lake City VA, Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The identification of immune checkpoint inhibitor (ICI)-induced inflammatory arthritis (ICI-IA) using adminis-
trative data would provide a valuable advance in the investigation of ICI-IA. The utilization of ICD coding for identifying these patients
has yet to be evaluated. This investigation reports the ICD codes assigned to ICI-IA patients in the Veterans Health Administration
(VHA) Rheumatology clinics to determine if these codes are sufficiently specific to accurately identify ICI-IA patients.

Methods: The Corporate Data Warehouse (CDW) identified ICI treated Veterans with one or more VHA Rheumatology clinic
visit(s) within 6 months from ICI initiation between 2011 and 2024. A structured electronic medical record (EMR) review using
Microsoft Access identified ICI-IA patients and ICD-10 codes for each rheumatology clinic visit. ICD codes were classified
into groups (Table 1). Codes recorded in ICI-IA patients for non-specific inflammatory arthritis (NSIA) were specifically noted.
To determine the discrimination ability of these codes for classifying patients with ICI-IA and patients without ICI-IA, we com-
pared overall ICD codes and specifically the number of NSIA ICD codes for patients with and without ICI-IA in both new and
established patients. We then evaluated the potential benefit excluding other non-NSIA ICD classification groups, and add-
ing on laboratory and pharmacy data to the ICD-10 codes.

Results: In the 35,344 Veterans receiving an ICI there were 308 with VHA Rheumatology Clinic visit within 6 months of ICI
initiation, 283 were included in final analysis (Figure 1). There were 81 new patients and 202 established patients. ICI-IA
(30.9%) and Rheumatoid arthritis (43.6%) were the most common diagnoses in new and established patients respectively.
The most common NSIA code in patients with ICI-IA was inflammatory polyarthropathy (58.9%) (Table 1). Of the 34 patients
with known ICI-IA, all had ≥ 1 NSIA codes with 19 (55.9%) having an inflammatory polyarthropathy code and 20 (58.8%) a
polyarthritis code. NSIA codes were used in 44 (17.7%) of patients without ICI-IA. The ability of an NSIA ICD code to identify
those with ICI-IA in new patients demonstrated that the PPV ranged from 65.8%-86.7%, accuracy from 81.8%-100%, and
F1 score from 0.65 to 0.82, pending the number of NSIA codes (Table 2). For established patients the PPV was 22.5%-
42.9%, accuracy was 84.7%- 94.6% and F1 score of 0.37- 0.52. Increasing the required number of NSIA codes improved
identification of ICI-IA in all categories of patients. The exclusion of non-NSIA code groups and addition of laboratory and
pharmacy data did not result in significant improvement in the identification of ICI-IA.

Conclusion: This study demonstrates that the current coding system effectively identifies patients with ICI-IA among new
patients but is limited by the lack of specificity of ICD-10 codes for the differentiation of ICI-IA from other rheumatic diseases
in established patients. Inflammatory polyarthropathy and polyarthritis were the most frequently used NSIA codes. This
study demonstrates the value and limitations of using ICD-10 codes to identify ICI-IA patients in a large database.

4034

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Figure 1: Patient Identification Consort Diagram
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Table 1: Analysis of ICD-10 Codes in Veterans with ICI-IA

Table 2: Sensitivity (Recall), Positive Predictive Value (PPV/Precision), Accuracy and F1-Score for ICD-10 Codes to Identify ICI-IA
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Disclosure: T. Braaten: None;M. O’Sullivan: None; s. Patel: None; S. brian: None; J. Rojas: None; g. Cannon: None;
m. Lai: None.

Abstract Number: 1985

Underlying Autoimmune Disease Has Not Limited Immune Checkpoint
Inhibitor Use or Increased Mortality Risk During Cancer Treatment of US
Veterans

Madeline O’Sullivan1, grant Cannon2, Sauer brian3, Jorge Rojas4, Gary Kunkel5, Jessica A Walsh6, Punyasha Roul7,
shardool Patel1, Joshua Baker8, Bryant England9 and Tawnie Braaten1, 1University of Utah, Salt Lake City, UT, 2University
of Utah and Salt Lake City VA, Salt Lake City, UT, 3Salt Lake City VA/University of Utah, Salt Lake City, UT, 4Seattle VA,
Mexico, Mexico, 5University of Utah and George EWahlen VAMC, Salt Lake City, UT, 6Division of Rheumatology, Salt Lake
City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT, 7UNMC, Omaha, NE, 8University of
Pennsylvania, Philadelphia, PA, 9University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICIs) can cause a variety of immune-related adverse events (irAEs)
affecting multiple organ systems, and patients with pre-existing autoimmune disease (AID) were excluded from early clinical
trials. Due to the lack of data on use of ICIs in AID patients, some providers have been hesitant to use ICIs, particularly imme-
diately after their approval. It remains unclear whether the use of ICIs in AID patients followed similar trends in practice adop-
tion to patients without AID. Further, the selection of patients to receive ICIs with more severe disease and the potential for
irAEs could impact survival outcomes in AID patients during the real-world implementation of these drugs. The objectives
of this investigation were to 1) examine the trends in ICI use in Veterans with and without underlying AID, specifically inflam-
matory arthritis, over time, and 2) compare mortality rates in patients with and without AID receiving ICIs.

Methods: This analysis employed data from the VHA Corporate Data Warehouse for demographic data, pharmacy informa-
tion, VA Central Cancer Registry for cancer diagnosis, and all-cause mortality from the VA Death Ascertainment File. We
identified Veterans receiving ICI treatment between 2010 and 2023, then compared AID patients with rheumatoid arthritis
(RA), psoriatic arthritis (PSA), and ankylosing spondylitis (AS) to Veterans without these diseases (non-AID). Patients were
diagnosed as RA, PSA, or AS if they had ≥2 rheumatology encounters with corresponding ICD-10 codes and ≥1 DMARD
prescription. Annual counts of ICI use between AID and non-AID patients were compared graphically to examine change
over time and group differences in utilization of these drugs. Five-year survival for the two groups was evaluated with
Kaplan-Meier curves and compared using the log-rank test. Subgroup analysis was conducted to determine if differences
existed for the individual AIDs included.

Results: There were 34,223 non-AID and 558 AID patients treated with ICIs (Table 1). The most common cancers were
lung, genitourinary, gastrointestinal, and melanoma. RA was the most common AID. A positive correlation between fre-
quency of ICI use and calendar year was observed for both AID and non-AID groups, and the increase in ICI use by calendar
year showed a similar trend between groups (Figure 1). Although there was a small statistically significant difference in crude
all-cause mortality rates indicating better survival in AID patients, the overall five-year survival was similar between the two
groups (Figure 2). An AID subgroup analysis did not show any major signals of differences between AS, PSA, and RA,
although the numbers of patients in each group were small.
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Table 1. Demographic and clinical information of AID and non-AID patients at time of first immune checkpoint inhibitor infusion

Figure 1. ICI Use over time in AID and non-AID patients
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Conclusion: The real-world adoption of ICI treatment in Veterans with AID appears to be similar to those without AID despite
the lack of data from clinical trials in patients with underlying AID. Importantly, there was no signal for increased mortality in
AID patients. While there were early concerns about the use of ICIs in AID patients due to risk of irAEs or more severe dis-
ease, these results add to the growing body of literature supporting their use in patients with underlying AID and cancer
when clinically indicated.

Disclosure: M. O’Sullivan: None; g. Cannon: None; S. brian: None; J. Rojas: None;G. Kunkel: None; J. Walsh: Abb-
Vie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB Pharma, 2, 5; P. Roul:
None; s. Patel: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; B. England: Boehringer-
Ingelheim, 5; T. Braaten: None.

Figure 2. Crude 5-year survival with ICI use in 2A) AID vs non-AID patients and 2B) AID subsets vs non-AID patients
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Abstract Number: 1986

Disease Flare Following Immune Checkpoint Inhibition in Patients with
Cancer and Preexisting Vasculitis

Juan Sevillano1, Yixuan Zhou2, Juan Ruiz3, Noha Abdel-Wahab4 and Maria Suarez-Almazor1, 1MD Anderson Cancer
Center, Houston, TX, 2Baylor College of Medicine, Houston, 3MD Anderson, Houston, TX, 4University of Texas MD
Anderson Cancer Center, houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICI) are effective therapies for patients with cancer, but they often
cause immune-related adverse events (irAE). There is limited data on disease flare-ups in patients with pre-existing vasculitis
who receive ICI.
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Methods:We performed a retrospective review of electronic health records of patients with cancer and a prior history of vascu-
litis who received ICI at a cancer center. We collected demographics, oncologic history, ICI details (drug, dosage, timing, cycles),
characteristics of previous vasculitis, timing and treatment of vasculitis flare, and incidence of other irAEs. Vasculitis was classi-
fied according to the 2012 Revised Chapel-Hill Nomenclature (PMID 23045170). Definitions for irAE were based on the 2023
Society for Immunotherapy of Cancer (SITC) consensus (PMID 37001909). Descriptive analysis included means, medians,
range and standard deviation (SD) for continuous variables and frequencies and percentages (%) for categorical variables.

Results: We included 17 patients with prior vasculitis (9 [53%] male, median age 75 years [range 55-85]); 8 had giant cell
arteritis (GCA), 3 had granulomatosis with polyangiitis (GPA), 2 had leukocytoclastic vasculitis, 2 had other vasculitis limited
to the skin, 1 had Henoch-Schönlein purpura and 1 had thromboangiitis obliterans. Cancer types included melanoma, liver,
lung, gynecologic and thyroid cancer. ICI received were: pembrolizumab (10, 59%), atezolizumab (3, 18%), nivolumab (2),
durvalumab (1) and ipilimumab plus nivolumab (1). None of the patients had active vasculitis when ICI was initiated; 5 were
receiving treatment (3 prednisone, 1 tocilizumab and 1 rituximab).

Only 4 patients (23%; 2 with vasculitis limited to skin, 1 with GCA and 1 with GPA) developed a flare after ICI, in 3 of them
biopsy-proven. Only one of the 4 had been receiving treatment at initiation of ICI (prednisone 2.5 mg). One patient with
GCA receiving atezolizumab developed proximal muscle stiffness and headaches; temporal artery ultrasound showed signs
compatible with vasculitis. Another one with GPA who received pembrolizumab developed glomerulonephritis, sinusitis, and
ischemic optic neuropathy. The 2 others with skin vasculitis received pembrolizumab and nivolumab each, and had a flare
with purpura and papular rash. Mean disease duration at start of ICI in the patients who flared was 4.3 [SD 1.7] years. Mean
time to flare from start of ICI was 18.6 [SD 14.2] weeks. Treatment of the flare included glucocorticoids in 3 patients, com-
bined with sarilumab (GCA flare) and with rituximab (GPA flare), one patient each. All patients were able to continue ICI treat-
ment after flare resolution with vasculitis treatment. Three other patients developed de novo irAEs: Grade 3/4 hepatitis in
2, and warm autoimmune hemolytic anemia in one.

Conclusion: About one in every five patients experienced a vasculitis flare. The outcomes were favorable, as patients
responded well to flare treatment, which enabled the continuation of ICI therapy after achieving clinical stability. Prior vascu-
litis in patients without disease activity should not be considered an absolute contraindication for cancer immunotherapy
with ICI.

Disclosure: J. Sevillano: None; Y. Zhou: None; J. Ruiz: None; N. Abdel-Wahab: None;M. Suarez-Almazor: Syneos
Health, 1.

Abstract Number: 1988

A Randomized, Open-Label Study on the Effect of Nipocalimab on
Vaccine Responses in Healthy Participants

Marta Cossu1, Carolina Bobadilla Mendez2, Amanda Jackson3, Eugene Myshkin4, Grace Liu5, Edwin Lam6, Ulf H. Beier2,
Kathleen Weisel2, Brittney Scott2, Jocelyn H. Leu6, Sheng Gao2 and Dessislava Dimitrova2, 1Janssen Pharmaceutical
Research and Development, a Johnson & Johnson company, Leiden, Netherlands, 2Janssen Research & Development,
LLC, a Johnson & Johnson company, Spring House, PA, 3Janssen Research & Development, LLC, La Jolla, CA, 4Janssen
Research & Development, LLC, a Johnson & Johnson company, Cambridge, MA, 5Janssen Research & Development, LLC,
a Johnson & Johnson company, Raritan, NJ, 6Janssen Research & Development, LLC, a Johnson & Johnson company,
Spring House, PA, PA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nipocalimab is a human IgG1 monoclonal antibody targeting the neonatal Fc receptor (FcRn) that
selectively reduces IgG levels without impacting antigen presentation, T- and B-cell functions. This study investigated the
effect of nipocalimab on IgG response to T-cell–dependent/independent vaccines (tetanus, diphtheria, pertussis vaccine
[Tdap]; pneumococcal polysaccharide vaccine [PPSV®23], respectively) in healthy participants.

Methods: This open-label, parallel, interventional study randomized participants 1:1 to receive intravenous 30 mg/kg nipo-
calimab at Week (Wk) 0 and 15 mg/kg at Wk2 and Wk4 (active) or no drug (control). On Day 3, participants received Tdap
and PPSV®23 vaccinations and were followed throughWk16. The primary endpoint was the percentage of participants with
a positive anti-tetanus IgG response (2-fold increase from baseline) at Wk4.

Results: Twenty-nine participants completed the study and were included in this analysis (active, n=15; control, n=14). The per-
centage of participants with a positive anti-tetanus IgG response was comparable between groups atWk2 andWk16, but lower
in the nipocalimab versus control group at Wk4 (3/15 [20%] vs 7/14 [50%]; P=0.089). All participants maintained anti-tetanus
IgG above the protective threshold (0.16 IU/mL) through Wk16. While anti-pneumococcal-capsular-polysaccharide (PCP) IgG
levels were lower during nipocalimab treatment, the percent increase from baseline atWk2 andWk16was comparable between
groups. Post-vaccination, anti-PCP IgG remained above 50 mg/L and showed a 2-fold increase from baseline throughout the
study in both groups. Nipocalimab co-administration with Tdap and PPSV®23 was safe and well-tolerated.

Conclusion: These findings suggest that nipocalimab does not impact the development of an adequate IgG response to
T-cell–dependent/independent vaccines and that nipocalimab-treated patients can follow recommended vaccination
schedules.

Disclosure: M. Cossu: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; C. Bobadilla Mendez:
Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; A. Jackson: Janssen Research & Development,
LLC, 3, Johnson & Johnson, 11; E. Myshkin: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
G. Liu: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; E. Lam: Janssen Research & Development,
LLC, 3, Johnson & Johnson, 11; U. Beier: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
K.Weisel: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;B. Scott: Janssen Research & Develop-
ment, LLC, 3, Johnson & Johnson, 11; J. Leu: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
S. Gao: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; D. Dimitrova: Janssen Research & Devel-
opment, LLC, 3, Johnson & Johnson, 11.

Abstract Number: 1989

Higher Early Cumulative Glucocorticoid Exposure Is Associated with
Worse Progression-Free Survival in Patients with Immune Checkpoint
Inhibitor Inflammatory Arthritis

Minerva Nong1, Deanna Jannat-Khah2, Karmela Kim Chan2, Nilasha Ghosh3 and Anne Bass4, 1Hospital for Special
Surgery, Tampa, FL, 2Hospital For Special Surgery, New York, NY, 3Hospital for Special Surgery, New York, NY, 4Hospital
for Special Surgery, Weill Cornell Medicine, New York, NY
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Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
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Background/Purpose: Although immune checkpoint inhibitors (ICI) have transformed cancer treatment, they unleash a
range of immune-related adverse events (irAE), including inflammatory arthritis (ICI-IA). Glucocorticoids are often used to
treat irAEs, but there is concern that this may negatively impact cancer survival, particularly when used at higher doses. In
this study, we carefully tracked glucocorticoid use and cumulative exposure in patients initiating treatment for ICI-IA, with
the goal of quantifying its relationship to progression-free survival (PFS).

Methods: We included patients from a single center enrolled since February 2023 in a prospective rheumatic irAE registry
(RADIOS) who were treated with glucocorticoids for ICI-IA. ICI-IA was defined as inflammatory arthritis, polymyalgia rheuma-
tica, or inflammatory arthralgia. Patients started on glucocorticoids for other irAE and patients with preexisting autoimmune
disease were excluded. Demographics, cancer type, ICI type, DMARD use and glucocorticoid treatment data were col-
lected. Cumulative glucocorticoid exposure and average daily dose were recorded at specific intervals: first 2 weeks after
glucocorticoid initiation, second 2 weeks, month 2, and months 3, 4, 5. Comparisons between patients with above vs below
the median average daily glucocorticoid dose in the first month after glucocorticoid initiation were calculated using Fisher’s
exact, Wilcoxon rank sum, and T-tests as appropriate. PFS, measured from glucocorticoid initiation to documented radio-
graphic cancer progression or death, was visualized using Kaplan-Meier curves with a 1-month and 2-month landmark,
and a log-rank test was calculated. Patients whose cancer progressed or who died prior to the landmark were excluded
from the analysis. Patients were followed through 4/30/2024.

Results: Fifty-four patients with melanoma, renal cell carcinoma, non-small cell lung cancer (NSCLC), bladder, breast, and
other cancers were included, and 70% had stage IV cancer at ICI initiation. Mean (SD) age at ICI initiation was 65.1 (12.0);
50% of patients were female and 89% were White. Glucocorticoid exposure for the aforementioned time frames is shown
in Figure 1. Patients with above median cumulative glucocorticoid exposure ( >11.67 mg average daily dose) in their first
month were more likely to have higher grade ICI-IA (46% vs 15% grade 3, 46% vs 62% grade 2, 7% vs 19% grade
1, p=0.046) and to have their ICI held (57% vs 35%, p=0.017) (Table 1). Time from ICI initiation to steroid initiation, cancer
type, stage, and ICI used were not statistically different between the two groups. In a 1-month landmark analysis, patients
with above median steroid exposure had worse progression-free survival (log-rank p=0.02) while differences in the
2-month landmark analysis were not significant (Figure 2).

Conclusion: Higher cumulative glucocorticoid exposure in the first month of ICI-IA treatment is associated with worse
progression-free survival. Time from ICI initiation to steroid initiation was not different between patients with above vs below
median steroid exposure; however, patients on higher dose glucocorticoids were more likely to have their ICI held.

Figure 1. Average daily glucocorticoid dose (mg) after glucocorticoid initiation
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Disclosure: M. Nong: None; D. Jannat-Khah: AstraZeneca, 11, Cytodyn, 11; K. Chan: None; N. Ghosh: None;
A. Bass: None.

Abstract Number: 1990

Human Umbilical Cord Mesenchymal Stem Cell-derived Microvesicles
Alleviate Pulmonary Fibrosis by Inhibiting Monocyte-macrophage
Migration Through ERK1/2 Signaling-mediated Suppression of CCL2
Expression

Xiuping Liang, West China Hospital, Sichuan University, Cheng Du Shi, Sichuan, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 2. KM curves showing time from steroid initiation (time 0) to cancer progression/death or last follow up date, stratified by average daily ste-
roid exposure—(A) 1-month landmark (B) 2-month landmark. Only patients with at least (A) 1 month or (B) 2 months of follow-up data included.
Patients who progressed or died prior to the landmark were excluded.
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Background/Purpose: Pulmonary fibrosis (PF) is a disease with high morbidity and mortality rates, but effective treatment
options extremely limited. Mesenchymal stem cells (MSCs) and their derivatives hold great promise as potential therapeutic
strategies for PF. However, the underlying mechanisms responsible for these beneficial effects remain poorly understood.
The objective of this study was to elucidate the specific mechanism through which microvesicles derived from human umbil-
ical cord mesenchymal stem cells (MSC-MVs) alleviate PF.

Methods: The effects of MSC-MVs for PF of bleomycin (BLM)-induced mice were assessed using histological staining tech-
niques, flow cytometry, and enzyme-linked immunosorbent assay (ELISA). The potential therapeutic target was identified by
RNA-seq analysis, following validated using real-time quantitative polymerase chain reaction (RT-qPCR), ELISA, scratch
testing, and Western blotting (WB).

Results: MSC-MVs significantly attenuated collagen fiber deposition and downregulated the expression of extracellular
matrix components in the lungs of BLM-induced mice. Simultaneously, they markedly ameliorated lung inflammation by
reducing monocyte-macrophage and the levels of TNF-α and IL-6. Further investigations revealed MSC-MVs inhibited the
classical chemotactic CCL2/CCR2 axis of monocyte-macrophages, leading to reduced recruitment of monocytes-
macrophages to the lungs, thereby diminishing lung inflammation and preventing fibrosis progression. Both in vitro and
in vivo findings demonstrated that MSC-MVs suppressed ERK1/2 phosphorylation followed by decreased CCL2 production
to modulate monocyte–macrophage migration.

Conclusion: Our findings provide evidence that the protective effect of MSC-MVs against BLM-induced lung toxicity was
achieved through the inhibition of the ERK1/2 signaling pathway, leading to the suppression of CCL2 expression and sub-
sequent modulation of monocyte-macrophage migration, thereby establishing a theoretical basis for understanding the role
of MSC-MVs in pulmonary fibrosis.

Disclosure: X. Liang: None.

Diagram of the mechanism. In pulmonary fibrosis lung tissues, the ERK1/2 protein is phosphorylated in activated alveolar macrophages, leading to
abundant CCL2 production and release. CCL2 binds to CCR2 on monocytes and macrophages and then recruits these cells to lung tissue, which
promotes the progression of pulmonary fibrosis. MSC-MVs blocked the phosphorylation of ERK1/2 to inhibit this process.
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Abstract Number: 1991

Initial Corticosteroid Dosing and Effects on Disease Activity, Survival, and
Tumor Progression in Immune Checkpoint Inhibitor-induced
Inflammatory Arthritis

Muhammad Bukhari1, Ami Shah2, Clifton Bingham3, Michelle Jones4 and Laura Cappelli1, 1Johns Hopkins School of
Medicine, Baltimore, MD, 2Division of Rheumatology, Johns Hopkins University, Ellicott City, MD, 3Johns Hopkins
University, Baltimore, MD, 4Johns Hopkins School of Medicine, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitor-induced inflammatory arthritis (ICI-IA) occurs in 3-7% of patients
receiving ICI therapy for cancer. ICI-IA is routinely treated with corticosteroids, however, there is no accepted standard reg-
imen. There is concern that higher dose steroids may negatively affect tumor response to ICI therapy, while lower dose ste-
roids may inadequately treat ICI-IA symptoms. This study investigated the effects of initial corticosteroid exposure on short-
and long-term outcomes of disease activity, survival, and tumor progression.

Methods: Patients with rheumatologist diagnosed ICI-IA and at least one follow up visit were included. Cumulative steroid
exposure (prednisone equivalents) in the first 16 weeks after rheumatology baseline visit was determined from the prospec-
tive database as well as chart review. Patients were followed at subsequent visits to monitor survival and tumor progression.
Total steroid dosing was analyzed in two ways; as a continuous variable and in four quartiles (1st quartile 0-349 mg, 2nd quar-
tile 350-840 mg, 3rd quartile 841-1434 mg range, 4th quartile 1435-6507 mg). Clinical disease activity index (CDAI) scores
were used to model disease activity over time with generalized estimating equations. Overall survival and time to tumor pro-
gression were evaluated with Kaplan-Meier curves and Cox proportional hazards models.

Results: Of 155 patients with ICI-IA, 101 patients had follow-up data available (mean duration 649 days) and 85 were seen
within 6 months of baseline (figure 1). Mean age was 60 (SD 13) years, 54%were female, and 96% identified asWhite, 2% as
Black and 3% as Asian. There was no significant decrease in CDAI in patients treated with higher doses of steroids when
modeled by initial total steroid dose or steroid quartile (Steroid/visit interaction terms not significant, Table 1); those with
higher initial CDAI did receive significantly higher doses of steroid. Overall survival was evaluated from time of rheumatology
baseline visit. Kaplan-Meier curves showed no difference in survival by steroid quartile (figure 2A). On the other hand, there

Figure 1: Flow chart of study inclusion.

4047

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



was decreased survival with higher cancer stage and increased survival in those treated with biologics for ICI-IA (figures 2B,
C). Cox proportional hazards models showed no significantly increased hazard of death by total steroid dose (HR 1.0002,
p=0.237); this was also true when controlling for cancer stage, time from ICI start, and ever biologic use (HR 1.0002,
p=0.123). For tumor progression, there was a trend toward increase in hazard of progression based on total steroid dose
(HR 1.0003, p=0.082), the trend persisted when controlling for time from ICI start, biologic use and cancer stage
(HR 1.0002, p= 0.095).

Figure 2: Kaplan-Meier curves for overall survival from time of initial rheumatology visit stratified by steroid quartile (A), cancer stage (B), bio-
logic use (C)

Table 1: Results from generalized estimating equations to model CDAI over time, using steroid exposure as a continuous variable (1st model) and
by quartiles (2nd model)
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Conclusion: There was no significant difference in improvement of CDAI scores at first follow up with higher steroid dosing.
There was no significantly increased hazard of death for those treated with higher doses of steroids in follow up, but a trend
toward increased hazard of tumor progression. Given the conflicting results for overall survival and tumor progression, further
studies are needed to address survival bias and clarify the safety of steroids and steroid-sparing immunosuppression in ICI-IA.

Disclosure: M. Bukhari: None; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; C. Bingham: Abb-
Vie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2; M. Jones: None; L. Cappelli: Amgen, 2, Bristol-
Myers Squibb(BMS), 5.

Abstract Number: 1992

Gout FlaresFollowingImmune Checkpoint Inhibitors Treatment

Austen herron1, Miao Ting Lai2, Naomi Schlesinger3, Sauer brian4, Jorge Rojas5, shardool Patel3, Madeline O’Sullivan3,
grant Cannon6 and Tawnie Braaten3, 1Salt Lake City VA and University of Utah, Salt Lake City, UT, 2University of Utah and
Salt Lake City VA, salt lake city, 3University of Utah, Salt Lake City, UT, 4Salt Lake City VA/University of Utah, Salt Lake City,
UT, 5Seattle VA, Mexico, Mexico, 6University of Utah and Salt Lake City VA, Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICIs) produce immune-related adverse events in patients with rheu-
matic diseases that can often present as a flare of the underlying condition. Efforts to understand these events have primarily
focused on patients with traditionally recognized autoimmune diseases such as rheumatoid arthritis, but have not addressed
the impact of ICIs in autoinflammatory diseases such as gout. Gout flares have been reported following ICI treatment, but
there are no population-based investigations of the impact of ICI treatment in gout. This study assessed the incidence, fea-
tures, and potential risk factors associated with gout flares following ICI treatment in Veterans receiving care in rheumatology
clinics in the Veterans Health Administration (VHA).

Methods: US Veterans enrolled in VHAwho had received an ICI and had a rheumatology clinic visit within 6 months after first
ICI infusion were identified. Electronic medical record (EMR) review classified patients as having established gout if the diag-
nosis was documented prior to ICI infusion by a rheumatology provider. For each patient with an established gout diagnosis,
EMR review during the six months after ICI infusion applied the following criteria to identify gout flares: 1) patient or provider
report of a flare and 2) at least one associated symptom/sign of warmth, swelling, and/or pain; and/or treatment of the flare
with corticosteroids, NSAIDS, or colchicine. Features of gout recorded included history of previous flares, past use of urate
lowering therapy (ULT), tophi, and documentation of monosodium urate (MSU) crystals were recorded. Data from the VA
Corporate Data Warehouse (CDW) was extracted to provide basic demographic and laboratory data.

Results: Of the 34,344 patients receiving ICI therapy in VHA, 308 had rheumatology appointments within 6 months after ICI
infusion. Of these 308 patients, 35 (11.3%) had an established prior diagnosis of gout. Of the 35 gout patients, 17 (48.5%)
met criteria for an acute gout flare within six months of ICI treatment. These patients were 100% male, predominantly white,
and with a mean age at ICI initiation of 71.1 years (Table 1). The clinical features and treatment of flares are reported in
Table 2. Treatment of flares with medication was reported in 14 of the 17 patients, colchicine being the most common drug
chosen. The small sample size limits the interpretation of potential risk factors. A potential signal for flares was seen in
patients with higher serum urate levels prior to ICI, taking atezolizumab, and those with GI and GU cancers. However, these
observations require further investigation to fully understand any potential associations.
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Conclusion: This nationwide evaluation of VHA patients with established gout identified gout flares in 48.5% of patients dur-
ing the six months following ICI infusion. While flares may certainly occur in patients with gout as a part of the natural history

Table 1

4050

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



of this disease, the high frequency of flares after ICI therapy warrants additional investigation. Larger studies with control
populations not treated with ICIs are needed to further understand the increased flare risk following ICI treatment in gout
patients.

Disclosure: A. herron: None; M. Ting Lai: None; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, pto-
talix, 1, 2, shanton, 1, sobi, 1; S. brian: None; J. Rojas: None; s. Patel: None;M. O’Sullivan: None; g. Cannon: None;
T. Braaten: None.

Abstract Number: 1993

Identification of Elevated Soluble Factors in Immune Checkpoint
Inhibitor-Induced Inflammatory Arthritis and Their Association with
Severity and Persistence

Elise Gray-Gaillard1, Clifton Bingham1, Ami Shah2 and Laura Cappelli3, 1Johns Hopkins University, Baltimore, MD,
2Division of Rheumatology, Johns Hopkins University, Ellicott City, MD, 3Johns Hopkins School of Medicine,
Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 2
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Background/Purpose: Immune checkpoint inhibitors (ICI) are a type of cancer immunotherapy being implemented as the
standard of care for an increasing number of malignancies. Due to the potent nature of immune activation from these thera-
pies, patients experience immune related adverse events (irAEs), such as inflammatory arthritis (IA). Previously published
studies of ICI-IA do not include a thorough characterization of the associated immune responses to provide potential targets
to treat this adverse event. Here, we seek to identify soluble factors that are associated with ICI-induced-IA and determine
how those factors associate with IA severity and persistence.

Methods: We conducted an observational study of patients diagnosed with ICI-IA (n=78). Patients were treated with ICIs
targeting CTLA-4, PD-1, and/or PD-L1 alone or in combination with other agents across tumor types. Serum was obtained
at initial rheumatology visit with time since ICI-IA symptom onset varying between 1.7 weeks-57 months (median: 4 months).
Control serum was obtained from cancer patients treated with ICIs without any diagnosed irAEs (n=17) or diagnosed with an
unrelated irAE (n=17). Multiplex Mesoscale discovery assays were performed on serum to quantify the levels of interferon-
gamma (IFN-γ), interleukin (IL)-10, IL-17α, IL-1α, IL-6, IL-12p70, IL-4, tumor necrosis factor (TNF)-α, and vascular endothe-
lial growth factor (VEGF)-A. Follow up information on ICI-IA severity and persistence was obtained for up to 71 months post
initial visit. Patient data was stratified based on treatment with biologics or steroids at time of blood draw. Non-parametric

Figure 1: Abundance of soluble factors in cancer patient serum treated with ICIs that developed ICI-IA (blue) versus other ICI-treated controls who
did not develop IA (black). Non-parametric Mann-Whitney U tests were run to determine significance. ** p<001, *** p<0.001, **** p<0.0001

Table 1. Average cytokine levels per Clinical Disease Activity Index (CDAI) category for all patients with ICI-IA
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Mann-Whitney U tests were performed to determine statistical significance between control and ICI-induced-IA groups and
between baseline cytokine levels and IA persistence. Kruskal-Wallis test was used to determine statistical significance
between ICI-IA patients separated by IA severity as determined by CDAI.

Results: VEGF-A and TNFα were both significantly elevated in the serum of patients with ICI-IA compared to ICI-control
(Fig. 1A and 1B). Interestingly, IFNγ and IL-6, common inflammatory cytokines, were not significantly different (Fig. 1C and
1D). These trends were maintained when we excluded ICI-IA patients treated with steroids or biologics at the time of blood
draw (Fig. 1E-H). Further, no detectable differences were observed between groups for IL-10, IL-17α, IL-1α, IL-4, and IL-
12p70. We separated patients with ICI-IA by IA severity using their CDAI score; though none of the analyzed cytokines sig-
nificantly correlated with severity, there were trends toward higher IL-6 and VEGF in those with higher disease activity
(Table 1). Further, we separated the ICI-IA patients that were not on steroids at blood draw based on IA persistence and
found no differences in baseline cytokine levels (Table 2).

Conclusion: Elevated levels of VEGF-A and TNFα are associated with ICI-IA, irrespective of steroid or biologics treatment.
While neither of these factors are significantly increased with IA severity or persistence, there were trends toward higher
IL-6 and VEGF and higher disease activity. These cytokines could be used as systemic biomarkers of ICI-IA and present
possible treatment targets.

Disclosure: E. Gray-Gaillard: None; C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi,
2; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; L. Cappelli: Amgen, 2, Bristol-Myers
Squibb(BMS), 5.

Abstract Number: 1994

Clinical Patterns and Long-term Outcomes of Arthritis Triggered by
Immune Checkpoint Inhibitors. A Multicenter Study

Javier Narvaez-García1, Arturo Llobell2, Andrés Ponce3, Antonio Gomez-Centeno4, Ana Milena Mill�an5, Hèctor
Corominas5, Joan Miquel Nolla1 and Jose Alfredo Gomez-Puerta6, 1Hospital Universitario de Bellvitge, Barcelona, Spain,
2Hospital Universitario Parc Taulí, Sabadell, Spain, 3Rheumatology Department, Hospital Clínic of Barcelona, Barcelona,
Spain, 4Hospital Quiron Barcelona, Barcelona, Spain, 5Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
6Rheumatology Department, Hospital Clinic of Barcelona, Barcelona, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 2. Baseline cytokine levels and outcomes for patients with ICI-IA not on steroids at time of blood draw
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Background/Purpose: To analyse the clinical presentation, treatment response, and outcomes of arthritis induced by
immune checkpoint inhibitors (ICIs) in patients with cancer.

Methods: Retrospective observational study conducted from January 2015 to December 2023 at four tertiary university
hospitals.

Results:We included 119 patients (63%male) with a mean age at diagnosis of 66 ± 11 years. Table 1 summarizes their gen-
eral characteristics, cancer types, and ICI molecules.

Nine patients (7.5%) developed other rheumatic immune-related adverse events (irAEs), including sicca syndrome (9 cases),
myositis (1 case), and sarcoidosis (1 case), while 41 (34.4%) experienced one or more non-rheumatic irAEs, usually occur-
ring before or simultaneously with the rheumatic syndromes.

4054

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Of the 119 patients, 83 (70%) developed peripheral arthritis, and 36 (30%) exhibited a polymyalgia rheumatica (PMR)-like
syndrome.

Among patients with peripheral arthritis, the median time from cancer diagnosis to ICI initiation was 6months (IQR 25th–75th
percentile: 1.8–14 months), and from ICI initiation to joint involvement was 127 days (IQR 51–242 days). Patients receiving
combined therapy tended to develop symptoms earlier than those on monotherapy. Arthritis manifestations included poly-
arthritis (53 cases), oligoarthritis (24 cases), and monoarthritis (6 cases). The final diagnoses were undifferentiated arthritis
in 53 (44.5%) patients, rheumatoid arthritis (RA)-like in 19 (16%), psoriatic arthritis-like in 8 (7%) and reactive arthritis-like in
3 (2.5%). Immunological markers showed positive ANA in 23.7% (14/59) and positive RF and ACPA in 3.3% (3/59).

Arthritis treatments included NSAIDs in 58% (48/83) of cases, GCs in 96% (80/83), HCQ in 44.5% (37/83), MTX in 12%
(10/83), SSZ in 1.2% (1/83), and anti-TNF in 1.2% (1/83).

The median follow-up time for patients with arthritis was 9 months (IQR 3.4–16). At the last visit, 36% (30/83) achieved sus-
tained drug-free remission (SDFR). ICI therapy was discontinued in 20 cases, while 10 patients continued their immunother-
apy regimen without experiencing a relapse over a median follow-up of 9 months (IQR 6–23.09).

Among the 53 patients (64%) who were still under treatment for arthritis at the last visit, ICI therapy was ongoing in 49%
(26/53) and had been discontinued in 51% (27/53). In the group of 27 patients where immunotherapy was discontinued,
active arthritis persisted after a median follow-up of 8.20 months (IQR 3–17).

Among the 36 patients with PMR-like syndrome, the median time from cancer diagnosis to ICI initiation was 2 months (IQR
0.5–5.5 months), and from ICI initiation to PMR onset was 118 days (IQR 59–219 days). Besides GCs, 17% (6/36) were on
steroid-sparing agents (MTX, leflunomide, or HCQ). The median follow-up was 12.4 months (IQR 5.2–21). At the last visit,
ICIs were discontinued in 33.3% (12/36) of these patients, with 35% (11/36) achieving SDFR, while 69.5% (25/36) remained
on treatment.

Conclusion: Forty-five percent of patients required a csDMARD / bDMARD. At the last follow-up, 65% of cases remained
with active arthritis, either persistent or presenting intermittent flares. Persistence of artritis after the cessation of immuno-
therapy was observed in 58.7% of the cases.

Disclosure: J. Narvaez-García: None;A. Llobell: None;A. Ponce: None;A. Gomez-Centeno: None;A.Mill�an: None;
H. Corominas: None; J. Nolla: None; J. Gomez-Puerta: AstraZeneca, 6, Boehringer-Ingelheim, 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Otsuka, 6.

Abstract Number: 1995

Use of Abatacept for the Treatment of Severe Immune-related Adverse
Events from Immune Checkpoint Inhibitors for Cancer: A Case Series

Kaitlin McCarter1, Xiaosong Wang2, Senada Arabelovic1, Nicole LeBoeuf1, Elizabeth Buchbinder3, Lydia Gedmintas1,
Lindsey MacFarlane4, Deepak Rao5, Nancy Shadick2, Elad Sharon3, Brittany Weber6, Anju Nohria1, Ellen Gravallese7 and
Jeffrey Sparks8, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Dana
Farber Cancer Institute, Boston, MA, 4Brigham and Women’s Hospital, Hanover, NH, 5Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, 6Brigham and Women’s Hospital, DEDHAM, MA, 7Brigham and Women’s Hospital,
Harvard Medical School, Chestnut Hill, MA, 8Brigham and Women’s Hospital and Harvard Medical School, Boston, MA,
USA, Boston, MA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICI) antagonize CTLA-4, PD-1, PD-L1, and Lag-3 to stimulate the
immune system to treat cancer but may also cause immune-related adverse events (irAEs). These irAEs range from mild
to severe, and some such as myocarditis may result in death. The mechanism of action of abatacept (CTLA-4 agonist)
may act as the “antidote” to ICI for patients with life-threatening irAEs. Some case reports have reported efficacy of abatac-
ept to treat myocarditis as an irAE and a phase 3 trial is ongoing. We studied the patients who received abatacept for treat-
ment of severe irAEs to describe the cancer characteristics, treatment course, and outcomes of patients receiving this
therapy.

Methods:We performed a retrospective case series of patients who received abatacept for treatment of a severe irAE as an
adverse effect of ICI at a large tertiary cancer center and healthcare system. We used electronic query to identify all cancer
patients who initiated an ICI and who received abatacept (2011-2024). We then confirmed by manual medical record review
that abatacept was used for treatment of an irAE. The index date was the initiation of ICI. We collected data on demo-
graphics, cancer, cancer treatment, irAEs, irAE treatment, lab abnormalities, and clinical outcomes. We used descriptive
statistics to report the data.

Results: Among 13,028 cancer patients treated with an ICI, we identified 9 patients (0.07%; 7 per 10,000 treated) who
received abatacept for the treatment of severe irAE. The mean age was 76.8 years, and all patients were white, non-Hispanic
males. The most common cancer type was melanoma (3/9); 6/9 patients received pembrolizumab (Table 1). The median
time from index date to first irAE was 27 days. For 7/9 patients, the first irAE was the indication for abatacept. For 8/9
patients, the indication for abatacept was myocarditis; the other patient received abatacept for colitis (Table 2). The mean
time from most recent ICI infusion to abatacept was 32.5 days. In addition to abatacept, all patients received steroids,
7 received MMF, and 4 received IVIG. Four patients (44%) died during the hospitalization. Of the 5 who were discharged,
3 have since died. Two out of 9 (22%) patients are currently alive. Of the 7 patients in total who have died, the median time
from abatacept to death was 16 days (Table 3).

Table 1. Demographics and cancer characteristics of 9 patients who received abatacept for treatment of severe immune-related adverse events.

4056

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: Use of abatacept for treatment of severe irAE from immunotherapy was very uncommon (7 per 10,000 who ini-
tiated ICI). All patients who received abatacept were male, and nearly all received this for myocarditis, with onset soon after
ICI initiation. Nearly half died while hospitalized, and only 2/9 are still alive. Additional studies are needed to increase the

Table 2. Description of immune-related adverse events and treatment of 9 patients who received abatacept for treatment of severe immune-
related adverse events.

Table 3. Clinical outcomes of the 9 patients who received abatacept for treatment of severe immune-related adverse events.
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sample size to draw stronger conclusions. These data highlight the high mortality of myocarditis as an irAE and inform the
ongoing trial investigating abatacept.

Disclosure: K. McCarter: None; X. Wang: None; S. Arabelovic: None; N. LeBoeuf: Fortress Biotech, 2, Synox Ther-
apeutics, 2; E. Buchbinder: BVD, 5, Eli Lilly, 5, Genentech, 5, Iovance, 2, Merck/MSD, 2, Novartis, 2, 5, Partners Ther-
apeutics, 5, Pfizer, 2, Sanofi, 2, Werewolf Pharma, 2, Xilio, 2; L. Gedmintas: None; L. MacFarlane: None; D. Rao:
Amgen, 6, AnaptysBio, 2, AstraZeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen,
5, Merck, 5, Scipher Medicine, 2; N. Shadick: AbbVie/Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5; E. Sharon: None;
B. Weber: Aegpha, 1, Bristol-Myers Squibb(BMS), 1, Horizon Therapeutics, 1, Kiniksa, 1, Novo Nordisk, 1;
A. Nohria: Altathera, 2, American College of Cardiology, 1, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 5, Regeneron,
2, Takeda Oncology, 1, Teledoc, 7; E. Gravallese: Beam Therapeutics, 11, CRISPR Therapeutics, 11, Editas Medicine,
11, Intellia Therapeutics, 11, New England Journal of Medicine, 3, NIH, 5, Rheumatology Research Foundation, 5;
J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Abstract Number: 1996

Granulomatous Reactions in Cancer Patients Treated with Immune
Checkpoint Inhibitors: A Systematic Literature Review

Elizabeth Wang1, Genna Braverman2, Nilasha Ghosh3, Karmela Kim Chan2, Jean-Marie Michot4 and Anne Bass5, 1Weill
Cornell Medicine, New York, NY, 2Hospital for Special Surgery, New York, NY, 3Hospital for Special Surgery, New York, NY,
4Gustave Roussy, Villejuif, France, 5Hospital for Special Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitors (ICI) have greatly improved cancer outcomes but they often cause
immune-related adverse vents (irAE). "Sarcoid-like" and other granulomatous reactions (GR) are an increasingly recognized
irAE. The goal of this study was to analyze the range of granulomatous pathologies seen and to compare GR that occur in
patients receiving anti-CTLA4, anti-PD1/PDL1, and combination anti-CTLA4/PD1.

Methods: We performed a literature review of MEDLINE, Embase, and Cochrane LIbrary databases up to December 5th,
2023 to identify GR in patients treated with ICI. Inclusion criteria included documented pathology confirming a GR, or a diag-
nostic syndrome such as Lofgren’s or Heerfordt syndrome. Articles were independently screened for inclusion by two inves-
tigators (EW, GB) and 166 articles were included (Figure). Data was extracted including patient demographics, cancer type,
ICI used, organ distribution and pathological findings. Continuous variable were compared using ANOVA and t-tests, and
categorical variables compared using the chi-square test of independence.

Results: A total of 261 patients were included (Table 1). The mean age at time of onset of GR was 58.3 ± 13.0 years. The
most common cancer types were melanoma (57%) and lung cancer (21%). Lymph nodes (35%) and skin (24%) were the
predominantly affected organs, however involvement was described in several other organs, including the liver, kidney,
and bone. Single organ system involvement occurred in 64% of patients. There were no reported cases of Lofgren’s or
Heerfordt syndrome.
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Pathology showed non-necrotizing granulomas in 57% of cases, “sarcoid-like” (no further histologic description) granulo-
mas in 9%, and necrotizing granulomas in 13% of cases. Forty-five percent of patients were treated with systemic steroids
for their GR (Table 2). 11% of patients required a steroid-sparing agent. Average follow-up time was 16.15 ± 16.19 months.
Most GR (64%) had resolved by last follow-up.

Compared to those treated with combination ICI, patients treated with anti-PD1/PDL-1 monotherapy were significantly older
and more likely to have lung cancer, to have a longer time to onset of the GR and to have GR involving the lungs. Patients
treated with anti-CTLA4 monotherapy were largely undergoing treatment for melanoma (95%). They were more likely than
those undergoing PD1/PDL-1 inhibitor and combination therapy to have treatment discontinued at time of GR. There was
no difference in the frequency of necrotizing GR across the treatment groups.

Figure
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Table 1

Table 2
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Conclusion: GR in cancer patients treated with ICI can occur in many organ systems and were most commonly non-
necrotizing. Patients treated with anti-PD1/PD-L1 were more likely to have GR in the lung than those treated with combina-
tion ICI. Most granulomatous reactions resolved with steroid treatment or ICI discontinuation but 11% of patients required a
steroid sparing agent.

Disclosure: E. Wang: None; G. Braverman: None; N. Ghosh: None; K. Chan: None; J. Michot: None; A. Bass: None.

Abstract Number: 1997

Features of interleukin-1 and interleukin-6 Inhibitor (IL-1i/IL-6i) Related
Severe Delayed Adverse Reactions in Subjects with or Without
Reaction-risk Associated HLA-DRB1*15

Vivian E Saper1, Kazutoyo Osoegawa1, Ruud Verstegen2, Marcelo A Fernandez Vina1 and Lu Tian1, and Drug
Hypersensitivity Consortium, 1Stanford University, Stanford, CA, 2The Hospital for Sick Children, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A very serious drug-related adverse event is reported with inhibitors of IL-1 and IL-6 (IL-1i/IL6i). This
reaction scores as drug reaction with eosinophilia and systemic symptoms (DReSS) and strongly associates with HLA-
DRB1*15 (Saper Ombrello 2022). Since these HLA alleles incompletely predict reaction risk, we compare demographics,
timing of macrophage activation syndrome (MAS), reaction associated features, and survival for reaction subjects with and
without DRB1*15 alleles.

Methods: Inclusion required HLA genotyped Still/Still-like disease subjects scoring as DReSS per RegiSCAR for
DReSS (Kardaun 2013) implicating anakinra, canakinumab, rilonacept, or tocilizumab. Clinical data were from Still onset
through spring 2023 or, if deceased, until death. MAS was per Ravelli 2016. Centers avoiding IL-1/IL-6-inhibitors in
subjects with HLA-DRB1*15 were allowed to participate. Demographics, onset features, reaction-related complications
and timings, and survival were compared between subjects with and without HLA-DRB1*15 alleles. A European con-
trol group with DRB1*15 genotype information was included for comparison (Osoegawa 2021). Continuous compari-
sons were by Mann-Whitney rank test, proportions by Fisher exact, and event free probability based on Kaplan
Meier estimate.

Results: 42 subjects were DRB1*15 and 22 were not-DRB1*15. “Definite” DReSS score was reported in 62 subjects, and
“probable” DReSS score was reported in two subjects (one DRB1*15, one not-DRB1*15). Homozygous DRB1*15 was
present in 29%(8/28) of white subjects, contrasting with 1.5%(30/2029) of European control subjects, [p=3.5x10−7,
OR(95%CI)16.2(6.0,39.6)]. Except for finding a shorter time interval from drug initiation to initial episode of MAS during IL-
1i/IL-6i for those without DRB1*15, demographics, onset features, reaction features, and survival were not significantly dif-
ferent between subjects with and without DRB1*15 alleles. (Table and Figure)

Conclusion: HLA-DRB1*15 associated IL-1i/IL-6i-reaction-risk is strengthened by finding enrichment for homozygosity.
Should a reaction scoring as DReSS occur, Still’s disease severity, reaction expression and survival appear not to differ
based on presence or absence of DRB1*15. Younger age at onset of Still disease appears to associate with pre-existing
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cardiothoracic comorbidities independent of HLA-DRB1*15. Vigilance for this severe delayed reaction appears indicated
when IL-1i/IL-6i are used, shown here in Still and Still-like illness, even in the absence of DRB1*15.

Disclosure: V. Saper: None;K. Osoegawa: None;R. Verstegen: Abbvie, 2;M. Fernandez Vina: None; L. Tian: None.

Abstract Number: 1998

Association Between Small Interfering RNA Therapy and Autoimmune
Diseases: U.S. Prospective Cohort Study

Liang Sien Chen, Chang Gung Memorial Hospital, Linkou Branch, Taoyuan City, Taoyuan, Taiwan (Republic of China)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Monoclonal antibody (mAb) therapy and small interfering RNA (siRNA) therapy represent two
cutting-edge approaches in treating various diseases, such as hyperlipidemia. Our study aims to understand the association
between autoimmune complications and siRNA therapy using the U.S. cohort study of TriNetX.

Methods: This retrospective cohort study utilized TriNetX, an extensive real-world data platform, incorporating de-
identified health records from over 250 million individuals. Data from 62 US healthcare organizations (HCOs) were ana-
lyzed between December 1, 2021, and December 31, 2023. Patients prescribed PCSK9 inhibitors, including inclisiran,
alirocumab, and evolocumab, were included. Outcomes, including autoimmune disease incidence, were defined by
ICD-10-CM codes. Covariates assessed included demographics, lifestyle factors, medical services, comorbidities, med-
ications, and laboratory results. Propensity score matching (1:1) using nearest neighbor matching with a 0.1 caliper
ensured balanced cohorts.

Results: This study included 65,008 participants (2,016 inclisiran users and 62,992 alirocumab/evolocumab users). After
propensity score matching, 1,246 participants were in each group. Inclisiran users exhibited a significantly higher risk of
inflammatory bowel disease (IBD) compared to alirocumab/evolocumab users (hazard ratio [HR]: 2.507, 95% confidence
interval [CI]: 1.254-5.014). No significant differences were observed for other autoimmune diseases. Kaplan-Meier curves
indicated a significant difference in IBD incidence between the cohorts (Log-Rank test, p=0.007). Subgroup analyses by
gender, age, and race revealed non-significant variations in IBD risk, with inclisiran users generally showing a higher, though
not statistically significant, risk across most subgroups.

Conclusion: In our study, inclisiran users demonstrated a significantly higher risk of IBD compared to alirocumab/
evolocumab users. Future research should investigate the underlying mechanisms driving this increased risk and evaluate
long-term safety across diverse populations. Clinically, monitoring for IBD symptoms in patients receiving inclisiran is recom-
mended to ensure timely intervention and management.
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Disclosure: L. Chen: None.

Abstract Number: 1999

Effects of JAK Inhibitors on Subsets of the Innate Immune System

Carmen Lasa Teja1, Juan José Fern�andez-Cabero2, Alejandra Comins-Boo3, David San Segundo3, Marcos Lopez-Hoyos4

and Ricardo Blanco-Alonso5, 1Hospital Universitario Marqués de Valdecilla, Riotuerto, Spain, 2Hospital Universitario
Marqués de Valdecilla, Santander, Cantabria, Spain, 3Hospital Universitario Marqués de Valdecilla, Santander, Spain,
4Division of Immunology, Hospital Universitario Marqués de Valdecilla. Immunopathology group, IDIVAL, Santander,
Spain, 5Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease caused by genetic and environmental
factors characterised by joint inflammation. The JAK-STAT inhibitors (jakinibs) are among the therapeutic options.

Methods: Seventy-five patients treated with jakinibs were recruited, 20 healthy donors and, 20 RA patients treated with bio-
logical DMARDs, both paired by sex and age with the jakinibs group, were enrolled as controls. Peripheral blood mononu-
clear cells were isolated and analysed by multiparametric flow cytometry to characterise the immunophenotype of different
subsets of the immune system.

Results: Within the jakinib group, 36 (48 %) patients were treated with baricitinib (Bari), 13 (17.3%) tofacitinib (Tofa),
19 (24 %) filgotinib (Filgo) and 8 (10.7%) with upadacitinib (Upa); in the RA control group 11 patients were treated with toci-
lizumab and 9 with abatacept. A significant decrease in the percentage of cytotoxic NK Dim (CD56+CD16+) subset was
observed in the jakinib group in comparison to the RA group [87.3 (81.3-90.9) vs 92.2 (89.2-96.6), p=0.001]. There were
significant differences between jakinib group and both healthy and RA patients in the percentage of activated NK Dim
expressing Nkp30 [59.51 (32.2-80.3) vs 89.7 (84.9-95.8) and 85.3 (67.1-93.2), respectively; p values: < 0.001 and
0.007]. In addition, the percentage of intermediate monocytes (CD14+, CD16+) was decreased in jakinib group in compar-
ison with RA and healthy controls [9.8 (5.1-16.4) vs 19.4 (14.4-30.3) and 20.5 (15.3-30.1), respectively; p values: < 0.001

Figure 1. Dotplots depicting the percentage of NK Dim cells (a), NK Dim Nkp30 cells (b) and Intermediate Monocytes (c) in the three groups studied
(healthy group in green, RA control group in blue and jakinib group in pink). The whiskers represent the median, first and third quartile. P values are
represented as follows: * P < .05, ** P < .01, ***P < .001.
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and 0.001] (Figure 1). When comparing the subsets of T helper (Th) cells, the percentage of Th17 (CD3+CD4+CD45RA
+CCR6+CXCR3-) and Th1+17 (CD3+CD4+CD45RA+CCR6+CXCR3+) were decreased in the jakinib group in comparison
with healthy and RA controls (6.9 vs 9.4 and 10.0, p=0.023 and p=0.012) and (3.4, 10.4 and 8.4, p< 0.001 and p< 0.001)
(Figure 2). The percentage of Effector Memory (EM, CD3+CD4+CD45RA-CD62L-) and terminally-differentiated CD45RA
(TEMRA, CD3+CD4+CD45RA+CD62L-) T-helper cells were also increased in patients treated with jakinibs in comparison
with healthy and RA controls [(20.5 (15.1-31.1), 10.8 (7.2-16.3), and 12.1 (7.6-17.1); p< 0.0001 and p< 0.0001)] and [1.5
(0.7-3.3), 0.4 (0.1-1.6) and 0.3 (0.1-1.2), p=0.004 and p=0.002] respectively. In addition, the percentage of Central Memory
T-helper cells (CM, CD3+, CD4+,CD45RA-, CD62L+) was decreased in the jakinib group in comparison to healthy and RA
controls [38.4 (43.8-45.7), 48.9 (42.1-56.5), and 48.3 (43.8-58.8), p=0.002 and p=0.001] (Figure 3). No statistically signifi-
cant differences were found for naïve T-cells and regulatory T-cells.

Figure 2. Dotplots depicting the percentage of TH1, TH2, TH1-17 and TH17 in the three groups studied (healthy group in green, RA control group
in blue and jakinib group in pink). The whiskers represent the median, first and third quartile. P values are represented as follows: * P < .05, **
P < .01, ***P < .001.

Figure 3. Dotplots depicting the percentage of TH EM, TH CM and TH TEMRA in the three groups studied (healthy group in green, RA control
group in blue and jakinib group in pink). P values are represented as follows **P < .001, ***P<.0001.
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Conclusion: The inhibition of the JAK-STAT pathway by jakinibs affects innate immune cells differently than biological
DMARDs, resulting in a decrease in cytotoxic activated NK cells and intermediate monocytes, which may explain side effects
such as viral infections and potential neoplasia. Additionally, JAK-STAT inhibition shifts T-helper cell subsets towards a more
exhausted phenotype.

Disclosure: C. Lasa Teja: None; J. Fern�andez-Cabero: None; A. Comins-Boo: None; D. San Segundo: None;
M. Lopez-Hoyos: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6,
Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 2000

Induction of Systemic Inflammatory Diseases with Dupilumab Therapy

Jeanne Tisseau des Escotais1, Camille Taille2, Julie Merindol3, Matthieu Groh4, Perrine SMETS5, Amel Boudjemaa6,
Alexandra Audemard7, Nabil Belfeki8, Philippe Bonniaud9, Chloe Comarmond10, Isabelle DELACROIX11, Charlotte
Descours12, Lucile Grange13, Paul Legendre14, Nihal Martis15, ThomasMoulinet16, Béatrice Walls17, Laurent Chouchana1

and Benjamin Terrier18, 1Cochin, Paris, France, 2Bichat Hospital, Paris, France, 3Internal Medicine Department,
University Hospital of Nice, Côte d’Azur University, Nice, Provence-Alpes-Côte d’Azur, France., Nice, France, 4Foch,
Suresnes, France, 5Clermont Ferrand University Hospital - National reference center for autoimmune disease, Internal
Medicine, Clermont-Ferrand, France, 6CHU créteil, Créteil, France, 7Tours, Tours, France, 8CH Melun, Melun, France,
9Centre de Référence Constitutif des Maladies Pulmonaires Rares de l’Adulte, Service de Pneumologie et Soins Intensifs
Respiratoires, Centre Hospitalo-Universitaire de Dijon-Bourgogne, Dijon, France, 10Lariboisière University Hospital,
Paris, France, 11CHI créteil, Créteil, France, 12CH Tours, Tours, France, 13CH Saint-Etienne, Saint-Etienne, France, 14Service
Médecine Interne et Polyvalente, Centre Hospitaliers Le Mans, Le Mans, France, 15CH Nice, Nice, France, 16CHRU de
Nancy, Vandœuvre-lès-Nancy, France, 17Paris, Paris, France, 18Service deMédecine interne, Hôpital Cochin, AP-HP, Paris,
Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Dupilumab is a monoclonal antibody directed against the alpha subunit of the interleukin (IL)-4
receptor, blocking interleukin (IL)-4 and IL-13 signaling. It is approved for moderate-to-severe atopic dermatitis, moderate-
to-severe asthma, nasosinusal polyposis, eosinophilic esophagitis and nodular prurigo. Cases of de novo or relapse of
inflammatory diseases under treatment with dupilumab have been described following its commercialization. The aim of this
study is to describe systemic inflammatory diseases occurring with dupilumab.

Methods: We conducted a retrospective, multicenter study using a call to collect observations from patients with systemic
inflammatory disease who developed or relapsed after initiation of dupilumab. We then conducted a pharmacovigilance
study using the Vigibase database to confirm or refute specific pharmacovigilance signals. We examined the reporting odds
ratios (ROR), considering those with an ROR greater than 1 to be pharmacovigilance signals.

Results: We collected 20 case reports of inflammatory diseases that occurred on dupilumab (median age 62.5 years (IQR
53-70.75), males 40%, females 60%). Only one of the 20 cases was a relapse (eosinophilic granulomatosis with polyangiitis)
of systemic disease, the others were newly diagnosed. These cases were: eosinophilic granulomatosis with polyangiitis
(EGPA, n=7), giant cell arteritis (n=5), granulomatosis (n=2, one cutaneous granulomatosis and one sarcoidosis), two sero-
negative polyarthritis, and one psoriatic arthritis, Addison’s disease, immune thrombocytopenic purpura, and eosinophilic
vasculitis in one case each. The median time to disease onset following initiation of dupilumab therapy was 5.5 months
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(IQR 3-23.25). Median blood eosinophilia at the time of inflammatory disease diagnosis was 1680/mm3 (IQR 1150-1650).

The occurrence of these diseases led to the discontinuation of dupilumab in 17 (85%). Oral glucocorticoids alone were initi-
ated in 13 cases (65%), and in 5 cases treatment was based on glucocorticoids in combination with immunosuppressive or
immunomodulatory agents (rituximab in 2, mepolizumab in 2, benralizumab in 1, and methotrexate in 1). One case of sar-
coidosis regressed spontaneously without stopping dupilumab.

Analysis of the Vigibase revealed a pharmacovigilance signal for the following diseases: eosinophilic granulomatosis with
polyangiitis (ROR 27.9; 95%CI 20.4-38.2), seronegative arthritis (ROR 6.30; 95%CI 2.76-14. 3), cutaneous granulomatosis
(ROR 5.49; 95%CI 1.33-22.7), Addison’s disease (ROR 3.35; 95%CI 1.24-9.05), Sjögren’s syndrome (ROR 2.88; 95%CI
1.70-4. 9), sarcoidosis (ROR 2.36; 95%CI 1.42-3.95), giant cell arteritis (ROR 2.2; 95%CI 1.19-4.16) and systemic lupus
erythematosus (ROR 1.9; 95%CI 1.33-2.8). (Image 1)

Conclusion: Dupilumab appears to be associated with de novo or relapse of systemic inflammatory diseases. These
include eosinophilic granulomatosis with polyangiitis, seronegative arthritis, cutaneous granulomatosis, sarcoidosis, giant
cell arteritis, Addison’s disease, Sjögren’s syndrome and systemic lupus erythematosus. These data will allow us to improve
the monitoring and follow-up of patients receiving dupilumab.

Disclosure: J. Tisseau des Escotais: None; C. Taille: None; J. Merindol: None; M. Groh: None; P. SMETS: None;
A. Boudjemaa: None; A. Audemard: None; N. Belfeki: None; P. Bonniaud: None; C. Comarmond: None;
I. DELACROIX: None;C. Descours: None; L. Grange: None; P. Legendre: None;N.Martis: None; T. Moulinet: None;
B. Walls: None; L. Chouchana: None; B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2.
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Abstract Number: 2001

Complications and Treatment Use Associated with Long-term Oral
Corticosteroid Therapy Among Patients with Dermatomyositis or
Polymyositis

Rohit Aggarwal1, Qian Cai2, Daniel Labson3, Concetta Crivera4 and Federico Zazzetti5, 1Division of Rheumatology and
Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 2Janssen Global Services, LLC, a
Johnson & Johnson Company, Global Market Access RWE, Titusville, NJ, 3Janssen Global Services, LLC, a Johnson &
Johnson Company, Global Market Access RWE, Raritan, NJ, 4Janssen Global Services, LLC, a Johnson & Johnson Company,
Immunology Market Access, Horsham, PA, 5Johnson & Johnson Innovative Medicine, Horsham, PA, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic Inflammatory Myopathies (IIM) are a group of rare systemic autoimmune conditions
mainly characterized by muscle weakness, rash and involvement of various organs. Dermatomyositis (DM) and poly-
myositis (PM) are the major subtypes of IIM, although Necrotizing Myopathy and anti-Synthetase Syndrome are now
considered distinct entities from PM. Corticosteroids are conventionally used as the first line treatment for patients with
DM/PM; however, the risk of complications increases with long-term (LT) use of corticosteroids. This study evaluated
the impact of LT oral corticosteroid (OCS) therapy on complications and use of existing treatments among patients with
DM/PM.

Methods: Adults who had ≥2 medical claims of DM/PM, with 30-365 days apart between 1/1/2016 and 12/31/2022
and ≥1 diagnosis code associated with physician specialty of interest (eg, rheumatologist), were selected from the
IBM MarketScan® Commercial and Medicare Supplemental claims databases. Patients were required to have ≥1 phar-
macy claims for OCS on or after the diagnosis date (date of the first OCS claim was designated as index date);
≥12 months pre-index and ≥12 months post-index continuous enrollment; and should not have a diagnosis of inclusion
body myositis during the study period. Patients were classified into the LT group if they had continuous OCS use for ≥3
consecutive months (ie, no gaps >90 days from the dispensing date of previous prescription to the date of the next
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prescription or the end of data availability) within the 12-month post-index period, regardless of dosage; otherwise, they
were classified into the short-term (ST) group. Multivariable logistic regressions were performed to evaluate the associ-
ation of LT OCS use with presence of complications and use of advanced treatments after adjusting for baseline
characteristics.

Results: A total of 2280 patients (mean [±SD] age: 53 [±13.4] years; female: 74.6%) were included, of which 1313 (57.6%)
were in LT and 967 (42.4%) in ST group (Table). Compared with ST OCS users, LT OCS users had significantly higher inci-
dence of heart failure (aOR, 1.83; 95% CI, 1.27-2.65), deep venous thrombosis (aOR, 1.88; 95% CI, 1.19-2.97), osteopo-
rosis (aOR, 1.93; 95% CI, 1.41-2.64) and Cushing syndrome (aOR, 9.31, 95% CI, 1.22-71.09) after adjusting for baseline
demographic (eg, age, sex) and clinical (eg, comorbid conditions) characteristics. The LT OCS group was more likely to
use rituximab (aOR, 1.93; 95% CI, 1.40-2.65) or immunoglobulin (aOR, 2.07; 95% CI, 1.60-2.68) than the ST group during
the post-index period, after adjusting for demographic and clinical characteristics.

Conclusion: LT OCS use in DM/PM leads to higher rates of complications and advanced treatment use. Findings highlight
the limitations of OCS and further support unmet need among these patients. Disease management with novel treatments
with advantageous safety profile utilized in the disease course may be clinically impactful.

Disclosure: R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar,
2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics,
2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2;Q. Cai: Janssen Global Services, LLC, 3, Johnson &
Johnson, 11; D. Labson: Janssen Global Services, LLC, 3, Johnson & Johnson, 11; C. Crivera: Janssen Global Ser-
vices, LLC, 3, Johnson & Johnson, 11; F. Zazzetti: Janssen, 3, Johnson & Johnson, 11.

Abstract Number: 2002

Pain and Physical Function, but Not Fatigue, Track with Disease Activity in
Immune Checkpoint Inhibitor-Induced Inflammatory Arthritis

Laura Cappelli1, Cyd Eaton1, Yunzhi Wang1, Michelle Jones2 and Clifton Bingham3, 1Johns Hopkins School of Medicine,
Baltimore, MD, 2Johns Hopkins School of Medicine, Pittsburgh, PA, 3Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune checkpoint inhibitor-induced inflammatory arthritis (ICI-IA) is an impactful and often
persistent side effect of cancer immunotherapy that can lead to permanent joint damage and negatively affect quality
of life. Though there are similarities between ICI-IA and other forms of inflammatory arthritis like rheumatoid arthritis
(RA), key differences exist between these conditions. Patients with ICI-IA are commonly seronegative and are clinically
heterogeneous in severity of arthritis, particular joints involved, presence of tendon and myofascial inflammation, and
duration of arthritis symptoms. Importantly, patients with ICI-IA also have cancer and may experience additional side
effects of cancer treatment. We evaluated symptoms and impacts in patients with ICI-IA and their correlation with arthri-
tis disease activity.
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Methods: Patients at Johns Hopkins with rheumatologist diagnosed ICI-IA and who filled out PRO questionnaires at base-
line rheumatology visit were included. PROs measured with PROMIS short forms in both cohorts included physical function,
ability to participate in social roles, pain interference, fatigue, anxiety, depression, and sleep disturbance. Disease activity
was measured by clinical disease activity index (CDAI). For demographic, clinical, and PROMIS measures, summary statis-
tics were calculated. Patients with ICI-IA only were then divided by CDAI categories, and PROMIS scores were compared
with one way ANOVA and post hoc contrasts.

Results: 100 patients with ICI-IA were included. Patients with ICI-IA were 61 years old on average and more commonly
female (59.2%). Melanoma was the most common cancer followed by lung cancer (Table 1). Average CDAI was 20.23 indi-
cating a moderate disease activity (Table 1). Patients with ICI-IA had worsened levels of pain interference, fatigue, and phys-
ical function as compared to the population norm of 50, while anxiety and depression were close to population normative
values (Table 2). When PROs were compared by CDAI category for ICI-IA, several were worse in patients with high disease
activity as compared to those with low or moderate disease activity (Table 3). Specifically, pain interference was higher and
the ability to participate and physical function were lower (worsened) in those with high disease activity. Interestingly fatigue
was similarly increased compared to population norms regardless of IA disease activity.

Table 1: Demographic and clinical features of included patients with ICI-IA

Table 2: Mean and median PRO scores
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Conclusion: Patients with ICI-IA have worsened pain interference, physical function, ability to participate, and fatigue com-
pared to population normative values, while anxiety and depression were similar to the general population. Some of these
symptoms and impacts increase with IA disease activity, but fatigue similarly affects patients with ICI-IA regardless of CDAI.
These findings highlight the severity of impacts of ICI-IA on health-related quality of life, but also show that fatigue may be
troublesome for patients with ICI-IA regardless of their arthritis disease activity.

Disclosure: L. Cappelli: Amgen, 2, Bristol-Myers Squibb(BMS), 5; C. Eaton: None; Y. Wang: None; M. Jones: None;
C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2.

Abstract Number: 2003

Cumulative Incidence of Immune Checkpoint Inhibitor-Induced
Inflammatory Arthritis in Lung Cancer Patients with and Without Hip
Osteoarthritis and Impacts on Survival

Laura Cappelli1, Shadpour Demehri1, Joseph Murray1, Julie Brahmer1, Elena Ghotbi1, Durrant Barasa1, Clifton
Bingham2 and Ami Shah3, 1Johns Hopkins School of Medicine, Baltimore, MD, 2Johns Hopkins University, Baltimore, MD,
3Division of Rheumatology, Johns Hopkins University, Ellicott City, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatologists are increasingly called upon to manage patients with inflammatory arthritis (IA) due
to immune checkpoint inhibitor (ICI) therapy. The pathogenesis of ICI-IA is poorly understood, as are clinical risk factors for its
development. Additionally, although clinical observations suggest that ICI treatment may affect symptoms of osteoarthritis
(OA), whether OA is a risk factor for ICI-IA is unknown. We aimed to evaluate whether hip OA is associated with increased
development of ICI-IA and whether either ICI-IA or OA affected mortality in a group of lung cancer patients treated with ICIs.

Methods: Patients were included if they were treated for lung cancer with anti-CTLA-4, anti-PD-1, and/or anti-PD-L1 ther-
apies alone or in combination with chemotherapy and had a CT of the abdomen/pelvis (performed for cancer staging and
monitoring) available within one month of starting ICI therapy. Patients were excluded if they had received less than 2 doses
of ICI therapy or had bilateral hip replacement. Chart review determined presence of ICI-IA and other irAEs through
3/1/2024; patients had ICI-IA if it was documented in the medical record by a rheumatologist or oncologist or if there was
documentation of new joint swelling after ICI start without another cause by a physician at an in person visit. End of follow
up time was death or last contact in the electronic health record. Kellgren-Lawrence (KL) grading was applied to the hips
on coronal slices of the CTs by a musculoskeletal radiologist. Those with KL grade of 2 or higher in either hip were classified

Table 3: Comparison of PROs by CDAI category at baseline for patients with ICI-IA
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as having hip OA. Overall survival was extracted from the Johns Hopkins Lung Cancer Precision Medicine Analytics Platform
database. Incidence rates of ICI-IA were calculated per 1000 person years of follow up in patients with and without hip
OA. Overall survival was compared by Kaplan-Meier curves and Cox proportional hazards.

Results: A total of 302 patients were included with mean follow up of 2.7 years (SD 2.4). Average age was 65 (SD 10) and
45% were female. They received ICI therapy for an average of 246 days. 223 (73.8%) were deceased by the end of follow
up. Overall, the cumulative incidence of ICI-IA was 51.9 cases/1000 person-years. Cumulative incidence of ICI-IA in those
with hip OA was 56.6/1000 person-years, while in those without OA it was 49.5/1000 person-years, but the difference
was not statistically significant (p=0.66). Survival did not differ by hip OA status (p=0.76, figure 1) but was improved in
patients with ICI-IA (p = 0.0067, figure 2). There was a significantly decreased hazard of death in patients with ICI-IA in an

Table 1: Incidence rates of ICI-IA in those without and without hip OA

Figure 1: Survival estimates for patients with lung cancer with and without hip OA

Figure 2: Survival estimates for patients with lung cancer with and without ICI-IA
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unadjusted analysis (HR 0.57, p=0.006). When adjusting for age, sex, and ICI duration, a trend toward decreased death in
those with ICI-IA persisted (HR 0.67, p=0.058). There was no significant change in mortality by presence of hip OA
(HR 0.98, p =0.908)

Conclusion: Hip OA as determined from CT of the abdomen/pelvis was not significantly associated with development of
ICI-IA in this cohort of lung cancer patients. ICI-IA was associated with decreased mortality and this trend persisted with
adjustment for other factors. Further studies should evaluate risk factors beyond hip OA for ICI-IA development.

Disclosure: L. Cappelli: Amgen, 2, Bristol-Myers Squibb(BMS), 5; S. Demehri: None; J. Murray: Johnson & Johnson,
2, Regeneron, 2; J. Brahmer: Bristol-Myers Squibb(BMS), 1; E. Ghotbi: None; D. Barasa: None; C. Bingham: AbbVie/
Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, sanofi, 2;A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace
LLC, 5.

Abstract Number: 2004

Rheumatic Complications Post-CAR-T Cell Therapy. Experience of
a Single Center

Jose Alfredo Gomez-Puerta1, Ana Monegal1, Andrés Ponce2, Pilar Peris3, Nuria Martínez4, Valentin Ortiz-Maldonado4,
Ana Triguero4, Carlos Fern�andez de larrea4, Julio Delgado4, Raimon Sanmartí Sala1 and Manuel Juan5, 1Rheumatology
Department, Hospital Clinic of Barcelona, Barcelona, Spain, 2Rheumatology Department, Hospital Clínic of Barcelona,
Barcelona, Spain, 3Rheumatology Department, Hospital Clínic de Barcelona, Barcelona, Spain, 4Haematology
Department, Hospital Clinic of Barcelona, Barcelona, Spain, 5Immunology Department, Hospital Clinic of Barcelona,
Barcelona, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Immunological Complications of Medical Therapy Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CAR-T cell therapy is a promising treatment for a range of systemic autoimmune diseases such as
systemic lupus erythematosus, systemic sclerosis, and antisynthetase syndrome, among others. A number of immune-
mediated complications are known to occur following CAR-T cell therapy, including cytokine release syndrome (CRS),
immune effector cell-associated neurotoxicity syndrome (ICANS), and various skin lesions. However, post-CAR-T cell rheu-
matological complications are not well known, with only one case of palindromic rheumatism reported by our group (1). Our
aim is to describe the various rheumatological complications post-CAR-T cell therapy in a tertiary university center.

Methods:Cases treated with CAR-T cells from January 2020 to May 2024 at a single center were analyzed. Patients treated
with anti-CD19 CAR-T therapy (ARI-0001, (A3B1)4-1BB/CD3ζ ) and anti–BCMA CAR-T (ARI0002h) were included. All
patients were treated for hematological malignancies. None of the patients had an underlying systemic autoimmune disease
before CAR-T cell therapy.

Results: During the study period, 310 patients were treated with CAR-T cell therapy, including 180 patients with CD19 and
124 with BCMA. Only 6 patients (1.9%) had rheumatologic complications (4 males). The mean age at the time of the rheu-
matic manifestation was 47.3 years (range 24-59 years), and the mean time to onset was 5.5 weeks (range 2-11 weeks).
The underlying diagnoses for CAR-T cell therapy were acute B lymphoblastic leukemia (3), chronic lymphocytic leukemia
(1), follicular lymphoma (1), and IgD-Kappa IIb multiple myeloma (1).
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The main rheumatic syndromes included inflammatory arthritis, with two cases with RA-like with biopsy-proven nodulosis (2),
and one case of palindromic rheumatism. Other diagnoses included ankle osteonecrosis with periarthritis, severe myositis with
necrotizing fasciitis, and one severe inflammatory toe soft tissue reaction (pseudo-podagra). The main clinical characteristics
and follow-up are summarized in the table and two cases are schematized in Figure 1. Systemic and localized reactions were
observed during the first weeks (mean 3.0 weeks), and inflammatory arthritis appeared after a mean time of 2 months.

Five patients had CRS (all mild), treated with tocilizumab in 5 cases and anakinra in one. Another patient had a graft-
versus-host disease (GVHD)-like reaction, and none had ICANS.

Conclusion: Rheumatological complications related to CAR-T therapy are infrequent (< 2%) and usually manifest as early
inflammatory complications (within the first month) or later as inflammatory arthritis (after the second month). Given the
increased use of this therapy, rheumatologists need to be aware of these previously unknown complications.

Disclosure: J. Gomez-Puerta: AstraZeneca, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen,
6, Otsuka, 6; A. Monegal: None; A. Ponce: None; P. Peris: Amgen, 6;N. Martínez: None; V. Ortiz-Maldonado: None;
A. Triguero: None; C. Fern�andez de larrea: None; J. Delgado: None; R. Sanmartí Sala: None; M. Juan: None.

Clinical characteristics and outcomes of patients with Rheumatic complications of CAR-T Cell therapy

Clinical aspects, X-rays, and MRI for 2 representative cases
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Abstract Number: 2005

Impact of Anti-drug Antibodies on the Efficacy of SEL-212 in Patients with
Chronic Gout Refractory to Conventional Therapy

Puja Khanna1, Vibeke Strand2, Atul Singhal3, Herbert Baraf4, Rehan Azeem5, Wesley DeHaan6, Sheldon Leung5, Hugues
Santin-Janin7, Aletta Falk8 and Alan Kivitz9, 1University of Michigan, Ann Arbor, MI, 2Division of Immunology/
Rheumatology, Stanford University, Palo Alto, CA, 3Southwest Arthritis Research Group, Mesquite, TX, 4Center for
Rheumatology and Bone Research, Wheaton, MD, 5Sobi Inc., Waltham,MA, 6Sobi, Inc, Waltham, MA, 7Sobi, BETTENDORF
(68560), France, 8Sobi, Stockholm, Sweden, 9Altoona Center for Clinical Research, Duncansville, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SEL-212 is a once-monthly, investigational, two-component infusion therapy consisting of pegadricase
(SEL-037, a pegylated uricase) and immune-tolerizing nanoparticles containing sirolimus (SEL-110), for the treatment of patients
with chronic gout refractory to conventional therapy. Formation of anti-drug antibodies (ADAs) impairs serumuric (sUA) acid reduc-
tion and may predispose to infusion reactions (IRs). ADA formation is a significant limiting factor for the only approved uricase for
treatment of gout (Lipsky PE, et al. Arthritis Res Ther 2014;16:R60). Hence, mitigation of ADAs is key in maintaining patients on
treatment. Here, ADAs formed in response to SEL-212 treatment and their associations with treatment outcomes are described.

Methods: The DISSOLVE I (NCT04513366) and DISSOLVE II (NCT04596540) Phase 3 trials investigated efficacy and safety
of SEL-212. In both studies, participants were randomized 1:1:1 between two doses of SEL-212 (high-dose [HD]: sequen-
tial infusions of 0.15 mg/kg SEL-110 and 0.2 mg/kg SEL-037; low-dose SEL-212 [LD]: sequential infusions of 0.10 mg/kg
SEL-110 and 0.2 mg/kg SEL-037) and placebo. SEL-212 or placebo were administered every 28 days for up to 6 treatment
periods (TPs) in DISSOLVE II, or up to 12 TPs in DISSOLVE I. Titers of ADAs against polyethylene glycol (PEG), uricase, and
pegadricase, i.e. ADAs recognizing specifically the PEGylated uricase, were measured using immunoassays at baseline
(BL) and during each TP. The relationships of ADAs with sUA were analyzed for the pooled DISSOLVE population from BL
to TP6, and possible associations with ADAs were investigated for all IRs.
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Results: In the pooled DISSOLVE population and DISSOLVE I cohort treated through TP12, fewer patients in the HD group
developed ADAs compared to the LD group (Fig. 1). Moreover, the proportion of patients positive for anti-PEG ADAs did not
increase markedly through TP12 in the HD group, demonstrating mitigation of ADAs by SEL-110. Anti-uricase ADAs were
the most common ADAs observed primarily during the first 6 TPs, although only high-titer anti-uricase ADAs correlated with
loss of sUA control (Fig. 2). Anti-PEG and anti-pegadricase ADAs were infrequently detected.

In the pooled DISSOLVE population, while 53% and 67% of patients on HD and LD SEL-212 were on-treatment positive for
anti-uricase ADAs at TP6, respectively (Fig. 1), only 3 patients in each group had IRs within an hour of SEL-037 administra-
tion. All IRs occurred within the first 3 infusions and coincided with anti-uricase titers. No increases in anti-PEG or anti-
pegadricase ADA titers were detected at the time of the IRs. Only one patient had an infusion reaction to the SEL-110 com-
ponent (Fig. 3) – this occurred with the patient’s first exposure.

Conclusion: In the DISSOLVE studies, SEL-110 mitigated ADA formation for up to 12 months of treatment, allowing for sUA
control in patients with chronic gout refractory to conventional therapy treated with SEL-212. Anti-uricase ADAs were the
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most common, as expected. However, loss of sUA control was typically restricted to high-titer anti-uricase ADAs and IRs
were few, making this combination therapy a promising option for patients with severe gout.

Disclosure: P. Khanna: Arthrosi, 5, Horizon, 2, 5, Olatec, 5, Selecta, 5, Sobi, 2; V. Strand: AbbVie, 1, 2, Alpine Immune
Sciences, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, Bayer, 1, 2, Blackrock Pharmaceuticals, 1, 2, Boehringer
Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, Celltrion, 1, 2, Citryll, 1, 2, Contura, 1, 2, Equillium, 1, 2, Fortress Biotech,
1, 2, Genentech/Roche, 1, 2, GSK, 1, 2, Inmedix, 1, 2, Janssen, 1, 2, Kiniksa, 1, 2, Lilly, 1, 2, Novartis, 1, 2, Omeros,
1, 2, Pfizer, 1, 2, Priovant Therapeutics, 1, 2, Rapt Therapeutics, 1, 2, Regeneron, 1, 2, R-Pharm, 1, 2, Samsung, 1, 2,
Sandoz, 1, 2, Sanofi, 1, 2, Scipher, 1, 2, SetPoint Medical, 1, 2, Sobi, 1, 2, Spherix, 1, 2, SynAct Pharma, 1, 2, Takeda
Pharmaceuticals, 1, 2; A. Singhal: AbbVie, 5, 6, Amgen, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Fujifilm,
5, Gilead, 5, Janssen, 5, Lilly, 5, Mallinckrodt, 5, MedImmune, 5, Nichi-Iko, 5, Novartis, 5, Pfizer, 5, Regeneron,
5, Roche, 5, Sanofi, 5, UCB, 5; H. Baraf: Horizon, 2, 12, Investigator, Olatec, 1, 2, Selecta, 2, 12, Investigator, Sobi,
2, 12, Investigator;R. Azeem: Selecta Biosciences, Inc., 11, Sobi Inc., 3;W. DeHaan: Cartesian Therapeutics, 11, Sobi,
Inc., 3; S. Leung: Ironwood Pharmaceuticals, 3, 11, Selecta Biosciences, 3, 11, Sobi Inc., 3; H. Santin-Janin: Idorsia
Pharmaceuticals Ltd, 3, Sobi, 3; A. Falk: Sobi, 3; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius
Kabi, 2, Genzyme, 12, Scientific ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon,
2, Innovaderm, 2, Janssen, 2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regen-
eron, 6, SynAct, 2, Takeda, 2, UCB, 2, 6, XBiotech, 2.

Abstract Number: 2006

Gout Flares After Stopping Anti-inflammatory Prophylaxis During the
Early Phases of Urate-Lowering Therapy

Lisa Stamp1, Chris Frampton1, James O’Dell2, Ted Mikuls2, Jeff Newcomb2 and Nicola Dalbeth3, 1University of Otago,
Christchurch, Christchurch, New Zealand, 2University of Nebraska Medical Center, Omaha, NE, 3University of Auckland,
Auckland, New Zealand

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-inflammatory prophylaxis is recommended during the initial period of urate-lowering therapy
(ULT) as gout flares are common during this time. The aim of this study was to determine the frequency of gout flares follow-
ing discontinuation of prophylaxis during the early phase of ULT.

Methods: A literature review and meta-analysis were undertaken. Eligibility criteria included: any clinical trial of people with
gout starting ULT with co-administration of anti-inflammatory prophylaxis, and the percentage of participants with ≥ one flare
was reported both during and after prophylaxis. Data including number of participants, sex, age, type/dose of ULT, and
type/duration of prophylaxis were collected. The percentage of participants having ≥ one flare was collected just prior to
stopping prophylaxis; within three months of stopping prophylaxis; and the last period of the trial. Where data were not
reported, an invitation was sent to the study investigators requesting aggregated unpublished data. Random effects
meta-analyses were used to generate pooled estimates of the percentage of participants experiencing ≥ one flare and
changes in these percentages for the studies reporting the relevant paired time periods. Sensitivity analyses based on
anti-inflammatory prophylaxis duration, trial duration, ULT class, and excluding placebo arms were undertaken.
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Results: A total of 422 trials were identified. Six were included in the final analysis, together with aggregated, unpublished
data from the Veterans Affairs STOP Gout trial giving a total of seven studies including 2972 participants. Trial duration
ranged from 24 to 104 weeks and prophylaxis from 8 to 48 weeks( Table 1).

During the period on prophylaxis, the pooled random effects estimate of the percentage of participants having ≥ one flare
was 14.7% (95%CI 11.3-18.5; I2=83.6%). During the three-month period after ceasing prophylaxis, the pooled random
effects estimate of the percentage of participants having ≥ one flare was 29.7% (95%CI 22.9-37.0; I2=92.4%). During last
period of the study, the pooled random effects estimate of the percentage of participants having ≥ one flare was 12.2%
(95%CI 6.8-19.0; I2=93.6%) (Figure). There was a statistically significant mean difference in the percentage of participants
having ≥ one flare while on prophylaxis and soon after ceasing prophylaxis (mean difference -16.0% (95%CI -18.2 to
-13.8); p< 0.0001; I2 86.6%) (Figure 1). There was also a statistically significant mean difference in the percentage of partic-
ipants having ≥ one flare soon after ceasing prophylaxis compared to the last period of the study (mean difference 16.0%
(95%CI 9.2 to 22.9); p< 0.001; I2 88.1%). Despite considerable heterogeneity in the results, sensitivity analyses indicated
no material effects of prophylaxis duration, trial duration, ULT class, or placebo on the results.

Conclusion: Gout flares are common after stopping prophylaxis, irrespective of duration, but return to levels seen during
prophylaxis. People with gout should be cautioned about risk of flares and have a flare management plan particularly in
the three months following discontinuation of anti-inflammatory prophylaxis.

Disclosure: L. Stamp: Uptodate, 9;C. Frampton: None; J. O’Dell: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics,
2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Newcomb: None; N. Dalbeth:
Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceu-
tical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma,
2, Sobi, 2, Unlocked Labs, 2.
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Abstract Number: 2007

Relationship Between Gout Flare Burden and Patient-Reported Outcome
Following Allopurinol Initiation

Lisa Stamp1, Chris Frampton1, Sarah Stewart2, Keith Petrie3, N Lawrence Edwards4, Angelo Gaffo5 and Nicola Dalbeth3,
1University of Otago, Christchurch, Christchurch, New Zealand, 2Auckland University of Technology, Auckland,
New Zealand, 3University of Auckland, Auckland, New Zealand, 4University of Florida, Florida, 5University of Alabama at
Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout flares are the most important clinical feature for people who have the disease. Given currently
available treatment possibilities and limitations, low disease activity (LDA) has been described as a useful treatment target for
both physicians and patients, while a patient acceptable symptom state (PASS) has been defined as a tolerable level of
symptoms. In gout, a hypothetical maximum flare occurrence in the preceding six-months has been suggested to be no
flares for PASS and only one flare for LDA (Taylor, J Rheumatol 2021). The aim of this analysis was to determine the relation-
ship between gout flare states (PASS, LDA, and not in LDA or PASS (non-LDA/PASS)) and patient reported outcomes

Methods: Post hoc analyses of variance were undertaken using data from a 12-month RCT involving 179 people with gout.
The RCT compared low-dose colchicine to placebo for the first six months while starting allopurinol, with a further 6-month
follow up after ceasing colchicine/placebo. Self-reported gout flares were collected monthly. HAQ, pain VAS, patient global
VAS, and EQ-5D-3L were completed 3-monthly and the gout-specific brief illness perception questionnaire (BIPQ) was col-
lected at months 0, 6, and 12.

Results: VAS, and EQ-5D-3L were completed 3-monthly and the gout-specific brief illness perception questionnaire (BIPQ)
was collected at months 0, 6, and 12.

Results: In the final six months of the study 68 (38%) participants were classified as being in PASS, 34 (19%) as in LDA, and
77 (43%) as non-LDA/PASS. There was no association between gout flare states and the EQ-5DL or HAQ. There was a sta-
tistically significant association between three of the eight BIPQ items, with increasing consequences, identity and concern
scores across the three states of PASS, LDA, and non-LDA/PASS (Table 1).

Conclusion: The majority of people (57%) were able to achieve PASS or LDA in the second six months after commencing
urate lowering therapy. As the flare burden increases, so does the impact of gout and patient concerns. These findings high-
light the importance of flare prevention in the management of gout

Table 1. Association between LDA, PASS and non-LDA/PASS and BIPQ items.
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Disclosure: L. Stamp: Uptodate, 9; C. Frampton: None; S. Stewart: None; K. Petrie: None; N. Edwards: Amgen,
2, Atom Biosciences, 2, SOBI Therapeutics, 2; A. Gaffo: Atom, 2, PK Med, 2, SOBI, 2;N. Dalbeth: Arthrosi, 2, AstraZe-
neca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation,
2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi,
2, Unlocked Labs, 2.

Abstract Number: 2008

A Phase 1 Study to Evaluate the Safety, Tolerability, Pharmacokinetics
(PK) and Pharmacodynamics (PD) of a Single Dose of ABP-671 in
Participants with Chronic Kidney Disease (CKD)

ullrich schwertschlag1, william dongfang Shi2, rOBERT PERRY3, Kwabena Ayesu4, rOY WU5, jerry liu6, JinSying Lin7 and
Adam Jin8, 1Atombio Science, PALO ALTO, CA, 2Jiangsu Atom Bioscience,, Suzhou, Jiangsu, China (People’s Republic),
3Panax Clin Res, Miami Lakes, FL, 4OMEGARLLC, ORLANDO, FL, 5Atom Bioscience, SAN FRANCISCO, CA, 6atombio, San
Diego, CA, 7Biostatconsulting, Wuzhong, Suzhou, Jiangsu, China (People’s Republic), 8atom biosciences, Wuzhong,
Suzhou, Jiangsu, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In this open-label Phase 1 study, 22 participants were enrolled in 3 cohorts, 10 participants with
normal kidney function (eGFR ≥90 ml/min/1.73m2 and no proteinuria), 6 participants mild CKD (eGFR 60-89
ml/min/1.73m2), and 6 participants with moderate CKD (eGFR 30-59 ml/min/1.73m2). Each subject was dosed with a sin-
gle oral dose of 2.0 mg of ABP-671. PK, PD, and safety were assessed in serial samples of blood and fractionated urine
samples over 24 h post-dose. PD was assessed as serial blood and urine uric acid levels. ABP-671 is a novel, selective
and potent URAT1 inhibitor in Phase 2b/3 development for the treatment of hyperuricemia and gout. ABP-671 reduces
reabsorption of uric acid (UA) from renal proximal tubules, and significantly decreases serum uric acid (sUA) levels in gout
or hyperuricemia patients. ABP-671 exhibited dose-dependent sUA lowering effect and was well tolerated in hyperuricemia
and gout patients in a phase 2a study. ABP-671 is renally cleared primarily as unchanged drug and approximately 30%
metabolites. It was hypothesized that PK and PD of ABP-671 are impacted by renal impairment.

Methods: In this open-label Phase 1 study, 22 participants were enrolled in 3 cohorts, 10 participants with normal kidney
function (eGFR ≥90 ml/min/1.73m2 and no proteinuria), 6 participants mild CKD (eGFR 60-89 ml/min/1.73m2), and

Serum uric acid levels following a single 2 mg dose of ABP-671
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6 participants with moderate CKD (eGFR 30-59 ml/min/1.73m2). Each subject was dosed with a single oral dose of 2.0 mg
of ABP-671. PK, PD, and safety were assessed in serial samples of blood and fractionated urine samples over 24 h post-
dose. PD was assessed as serial blood and urine uric acid levels.

Results: Following a single oral dose of ABP-671 of 2.0 mg, ABP-671 plasma exposures (AUC) and Cmax were increased
(167% for AUC and 119% for Cmax) in participants with moderate CKD compared to normal kidney function participants
and marginally (119% for AUC, and similar Cmax) in participants with mild CKD. The baseline sUA and serum creatinine
(sCr) levels were elevated in subjects with decreased eGFR. sUA in renal impairment decreased in parallel to sUA in normal
renal function after ABP-671 dosing. Mean change (SD) in sUA (mg/dL) from baseline at 24h post dose in normal KF, mild,
and moderate CKD were: -2.375 (1.185); -1.550 (1.091); -2.233 (0.819) respectively (Fig). Modeling of PK and PD parame-
ters in these 3 cohorts suggested a dose adjustment to attain a similar AUC of ABP-671 as compared to normal renal func-
tion for moderate renal impairment to 1.0 mg ABP-671 (Table). However, when 24h urine UA excretion across cohorts was
compared between the groups, a dose adjustment to achieve comparable total 24 h urine UA excretion in moderate renal
impairment was 1.8 mg and 1.9 mg for mild renal impairment (Table).

Conclusion: It is concluded that no dose adjustment is required to achieve comparable UA clearances in all cohorts studied,
when treated with 2 mg QD. ABP-671 appeared generally safe and well tolerated in participants with normal kidney function
and CKD. There were no deaths, serious, or severe TEAEs reported, and no participants were discontinued from the study
due to TEAEs.

Disclosure: u. schwertschlag: Atombio, 3; w. Shi: ceo and shareholder of atombioscience, 3, 4; r. PERRY: None;
K. Ayesu: None; r. WU: Atom Bioscience, 2, 2, 2, 11, 11, 11; j. liu: Acepodia, 2, Atom Bioscience, 2; J. Lin: None;
A. Jin: ATOMBIOSCIENCE, 3.

Abstract Number: 2009

Risk of Incident Gout and Cardiovascular Events Within 120 Days of
Incident Gout with the Use of Insulin Glargine, Glucagon-like Peptide-1
Receptor Agonists, or Sodium-Glucose Cotransporter-2 Inhibitors in
Veterans with Type 2 Diabetes

Amara Sarwal1, Augustine Takyi1, Guo Wei1, McKenna Nevers1, Ravinder Singh1, Sydney Hartsell1, Robert Boucher1,
Niharika Katkam1, Akhil Chakravartula1, Jincheng Shen1, Srinivasan Beddhu1 and Naomi Schlesinger2, 1University of
Utah, VA Salt Lake City Health Care System, Salt Lake City, UT, 2University of Utah, Salt Lake City, UT

Dose adjustments based on PK (AUC) and PD (cumulative 24 h uUA excretion)
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies compared the risk of gout with sodium-glucose cotransporter-2 inhibitors
(SGLT2i) versus glucagon-like peptide-1 receptor agonists (GLP1-RA), including exendin-4 based GLP1-RA (exenatide
and lixisenatide). Synthetic GLP1-RA (semaglutide, liraglutide and dulaglutide) might be different and have not been well
studied in gout. In this study, we examined whether SGLT2i and synthetic GLP1-RA 1) lower the risk of incident gout and
2) lower the risk of cardiovascular events post-gout flares in veterans with type 2 diabetes.

Methods:We conducted an active comparator, new user design study of those initiated for the first-time on insulin glargine,
GLP1-RA or SGLT2i between 1/1/2018 to 12/31/2021 in veterans with type 2 diabetes on metformin without a baseline his-
tory of gout (N= 142,883). A prescription for these drugs between 1/1/2008 and 1/1/2018 was an exclusion criterion.
Follow-up was until 3/31/2023. ICD-10 codes were used to define incident gout and subsequent cardiovascular composite
of myocardial infarction, stroke and heart failure within 120 days of incident gout diagnosis. Generalized propensity score-
based inverse probability weighting was employed to minimize confounding in Cox regression models for pairwise compar-
isons of the three drug classes with time to incident gout. A logistic regression model was used to compare the three drug
classes and the risk of cardiovascular composite outcome within 120 days of gout diagnosis.

Results: There were 48,588 (34.0%) initiated on insulin glargine, 74,706 (52.3%) on SGLT2i and 19,589 (13.7%) on
GLP1-RA. Empagliflozin ( >99%) was the most commonly used SGLT2i. Semaglutide (49.0%), dulaglutide (25.2%) and lir-
aglutide (24.5%) were the commonly used GLP1-RA. There were 2,793 incident gout diagnoses over 391,843 years of
follow-up. While insulin glargine and GLP1-RA had similar risk of incident gout, SGLT2i had lower risk compared to either
(Figure 1).

There were 391 (14%) cardiovascular events within 120 days of an incident gout diagnosis. Compared to those who devel-
oped gout with initiation on insulin glargine, those who developed gout with initiation on SGLT2i had 22% significantly lower
risk of cardiovascular events (Table 1). For similar comparison with insulin glargine, GLP1-RA also lowered the risk by 22%
but this was non-significant likely because of the smaller sample size.

Conclusion: SGLT2i lowered the risk of incident gout compared to insulin glargine or GLP1-RA. The risk of cardiovascular
events within 120 days of an incident gout diagnosis is very high but this was significantly lowered by SGLT2i and possibly
by GLP1-RA.

Figure 1. Pairwise hazard ratios and weighted event rates of incident gout by drug class
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Disclosure: A. Sarwal: None; A. Takyi: None; G. Wei: None; M. Nevers: None; R. Singh: None; S. Hartsell: None;
R. Boucher: None; N. Katkam: None; A. Chakravartula: None; J. Shen: None; S. Beddhu: Bayer, 5, boernigher
inghelheim, 5, Novartis, 5; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shanton,
1, sobi, 1.

Abstract Number: 2010

The Influence of Treat-to-target Urate Lowering Therapy and Anti-
inflammatory Prophylaxis on Circulating Measures of Inflammation
in Gout

Austin Wheeler1, Tanner Ourada2, Michael Duryee1, Bryant England1, Richard Reynolds3, James O’Dell1, Jeff
Newcomb1, Michael Pillinger4, Robert Terkeltaub5, Ryan Ferguson6, Mary Brophy6, Tony Merriman7 and Ted Mikuls1,
1University of Nebraska Medical Center, Omaha, NE, 2University of Nebraska-Medical Center: College of Medicine,
Omaha, NE, 3University of Alabama at Birmingham, Birmingham, AL, 4New York University Grossman School of
Medicine, New York,, NY, 5Retired, San Diego, CA, 6Veterans Affairs, Boston, MA, 7University of Alabama at Birmingham,
Homewood, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Gout is the most common inflammatory arthritis worldwide and is associated with substantial cardi-
ometabolic morbidity and mortality. In the STOP Gout trial (O’Dell JR et al. NEJM Evid 2022), participants with gout receiving
treat-to-target urate-lowering therapy (ULT) with allopurinol or febuxostat experienced significant reductions in C-reactive
protein concentrations during the 72-week study. Whether treat-to-target ULT or anti-inflammatory prophylaxis reduces
other measures of subclinical inflammation implicated in cardiometabolic disease is unknown. In this study, we examined
changes in inflammatory biomarkers in patients on ULT and whether changes observed were associated with specific
ULT agent and/or anti-inflammatory prophylaxis administered.

Methods: We included a subset of participants from the STOP-Gout study (total enrollment=940), all of whom met classifi-
cation criteria for gout, had been randomized to allopurinol or febuxostat, received anti-inflammatory prophylaxis for 6-12
months, and had banked biosamples available from baseline, 24-, and 48-week visits. Wemeasured a panel of 20 circulating
biomarkers using commercially available assays, which included inflammatory cytokines, chemokines, adipokines, and car-
diac analytes selected based on published associations with gout or reports demonstrating decreases on ULT. Biomarkers
were normalized via log-transformation for models and standardized for graphical comparison of trends. Changes in individ-
ual biomarkers from baseline were evaluated using generalized estimating equations. Factors assessed as possible determi-
nants of biomarker change included baseline demographics and co-morbidities, as well as ULT agent, prophylaxis (use and
agent), and serum urate (sUA) concentration over time throughout the trial. ULT and prophylaxis at baseline were not consid-
ered relevant, as these agents had not been started at the time of lab draw.

Table 1. Risk of cardiovascular events within 120 days of incident gout diagnosis
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Results: Participants included in this analysis (n=282) had a mean age of 70.0 years, and were predominantly male
(96.4%), reported White race (75.2%), and were overweight/obese (mean BMI 33.1 kg/m2). Mean sUA at enrollment
was 8.5 mg/dl and 91% used colchicine for prophylaxis. Of the 20 biomarkers evaluated, five changed significantly over
time when accounting for covariates (Figure 1). Four of these (calprotectin, leptin, N-terminal pro-B-type natriuretic pep-
tide [NT-proBNP], and IL12p70) were also affected by prophylactic agents, although this was variable by analyte and time
point.

Conclusion: Select inflammatory biomarkers (calprotectin, leptin, NT-proBNP, IL12p70, and IL-18) significantly change
during treatment with ULT via a treat-to-target approach. These findings suggest that ULT may provide important systemic
benefits through long-term anti-inflammatory effects beyond reducing the burden of acute flares. These results provide addi-
tional support for the importance of effective management of ULT via a treat-to-target approach.

Disclosure: A. Wheeler: None; T. Ourada: None; M. Duryee: None; B. England: Boehringer-Ingelheim, 5;
R. Reynolds: None; J. O’Dell: None; J. Newcomb: None; M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Biosci-
ence and Scilex, 2, Hikma Pharmaceuticals, 5; R. Terkeltaub: Acquist, 1, Astra-Zeneca, 2, BGP Bio, 2, Fortress,
2, G-CAN, 12, Non-salaried President of nonprofit gout research networking foundation, Generate Biomedicines,
2, Horizon, 2, Inozyme, 1, Jiangsu Atom Bioscience, 2, LG Chem, 2, Selecta Biosciences, 2, Synlogic, 2;
R. Ferguson: None; M. Brophy: None; T. Merriman: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Figure 1. Line plot of standardized biomarkers with significant change over time on urate lowering therapy. No change over time in lactotransferrin,
MCP-1, IL-1RA, MPO, IL-6, GM-CSF, troponin, IL-1β, IFNα, adiponectin, TNF, FGF-21, IL-8, MIP-1, or oxidized LDL. Biomarkers normalized for
comparison (mean 0, standard deviation 1). P values represent change over time from baseline via generalized estimating equations. Abbrevia-
tions: N-terminal pro-B-type natriuretic peptide (NT-proBNP), interleukin (IL), monocyte chemoattractant protein (MCP), IL-1RA (interleukin-1
receptor antagonist), myeloperoxidase (MPO), granulocyte-monocyte stimulating factor (GM-CSF), interferon (IFN), tumor necrosis factor (TNF),
fibroblast growth factor (FGF), low density lipoprotein (LDL), macrophage inflammatory protein (MIP)
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Abstract Number: 2011

The Relationship Between Anti-drug Antibodies, Infusion Reactions, and
Loss of Urate-lowering Response in Patients with Uncontrolled Gout
Treated with Pegloticase

Sanjay Chabra1, Afroz Mohammad2, Katie Obermeyer2, Yang Song2, Lissa Padnick-Silver2, Brian LaMoreaux3 and Peter
Lipsky4, 1Texas Arthritis Center, El Paso, TX, 2Amgen, Inc., Thousand Oaks, CA, 3Amgen, Inc., Deerfield, IL, 4AMPEL
BioSolutions, Charlottesville, VA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunogenicity of pegloticase, a PEGylated uricase, can limit a sustained urate-lowering response
and increase risk for infusion reactions (IRs).1 The MIRROR RCT trial demonstrated that methotrexate (MTX), when admin-
istered as co-therapy to pegloticase, increased treatment response rate (MTX vs. placebo [PBO] co-therapy: 71%
vs. 39% during Month 6), decreased IR risk (4% vs. 31% thru Month 6), and decreased development of de novo anti-drug
antibodies (ADAs; MTX vs. PBO: 23% vs. 50% thru Month 6; lower titers in MTX group).2 Here, we explored the relationship
between ADAs and loss of SU-lowering response (LOR) and IR.

Methods: Patients with uncontrolled gout (SU≥7 mg/dL, oral ULT inefficacy/intolerance and gout features [≥1 tophus, ≥2
flares/year, and/or gouty arthropathy) were administered up to 52 weeks of pegloticase (8 mg every 2 weeks; first infusion
Day 1) with either oral MTX (15 mg/week) or PBO co-therapy (4-week MTX/PBO Run-in). All patients received both flare pro-
phylaxis (≥1 week before Day 1) and pre-infusion prophylaxis. Blood samples for ADA titer measurement (IgG anti-PEG, anti-
uricase; pre-infusion, determined by ELISA) and pharmacokinetics (PK, pre- and post-infusion) were collected at Day 1 and
pre-specified timepoints. In this post hoc analysis, patients were classified into those with IR, LOR (2 consecutive SU<
6 mg/dL after Week 2 or single elevated SU without subsequent SU available), and SU-lowering response (RESP; SU <
6 mg/dL for ≥80% during Month 6). Subjects with IR were classified as IR, regardless of response/LOR status. ADA data
from patients with measurable ADA titers were included regardless of treatment status. PK measurements were only per-
formed in subjects on treatment (includes the 2 weeks following last pegloticase infusion).

Results: Baseline characteristics were similar among IR (N=19), LOR (N=24), and RESP (N=89) groups (Table). Before pegloti-
case exposure, 9/19 (47%) IR, 6/24 (25%) LOR, and 21/89 (24%) RESP had measurable IgG anti-PEG antibody (Ab) titers. At
all post-Day 1 measured time points, mean IgG anti-PEG Ab titer was highest in the IR group and lowest in the RESP group;
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correspondingly, mean peak (Cmax) and trough (Cmin) pegloticase concentrations were lowest in the IR group and highest in the
RESP group (Figure). IgG anti-uricase Ab development was infrequent in all groups, with only low titers observed.

Conclusion: These data further investigate the relationship between anti-PEG Abs, LOR, and IR in patients treated with
pegloticase. Consistent with prior study,1 anti-uricase Abs did not seem to influence pegloticase safety or efficacy. These
results further support a negative correlation between pegloticase concentrations and anti-PEG Ab titers, as well as elevated
titers, in those experiencing LOR or an IR. It is notable that patients experiencing an IR during pegloticase infusion, on aver-
age, had a higher pre-formed anti-PEG titer, earlier development of de novo anti-PEG Abs, and a higher anti-PEG Ab titer
following pegloticase exposure than those experiencing LOR.

References:

1. Lipsky PE, et al. Arthritis Res Ther. 2014;16:R60
2. Botson JK, et al. Arthritis Rheumatol. 2023;75:293-304

Figure. Trough (Cmin, pre-infusion; Top) and peak (Cmax, post-infusion; Middle) pegloticase concentrations and anti-PEG antibody titers (Bottom)
during treatment. Patient numbers are shown below each figure part. Error bars represent standard error. Ab, antibody. ADA data from patients
with measurable ADA titers were included regardless of treatment status. PK measurements were only performed in subjects on treatment
(includes the 2 weeks following last pegloticase infusion).

4088

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: S. Chabra: AbbVie/Abbott, 6, Amgen, 6, AstraZeneca, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Novartis,
1, Pfizer, 6, UCB, 6; A. Mohammad: Amgen, 3, 11; K. Obermeyer: Amgen, Inc., 3, 12, Stockholder; Y. Song: Amgen,
3; L. Padnick-Silver: Amgen, Inc., 3, 12, Stockholder; B. LaMoreaux: Amgen, Inc., 3, 12, Stockholder;
P. Lipsky: None.

Abstract Number: 2012

Safety, Tolerability and Efficacy of Pegloticase Administered with a
Shorter Infusion Duration in Subjects with Uncontrolled Gout Receiving
Methotrexate: Primary Findings of the AGILE Open-label Trial

Orrin Troum1, John Botson2, Fang Fang3, Katie Obermeyer3, Supra Verma3 and Brian LaMoreaux4, 1Providence Health
Care/Doctor’s of St John’s (MDSJ) Santa Monica, CA, Santa Monica, CA, 2Orthopedic Physicians Alaska, Anchorage, AK,
3Amgen, Inc., Thousand Oaks, CA, 4Amgen, Inc., Deerfield, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pegloticase, infused every 2 weeks over ≥2 hrs, lowers serum urate (SU) in patients with refractory
gout. Decreasing infusion time is expected to improve patient treatment experience. Methotrexate (MTX) is recommended
as co-therapy to pegloticase1 to decrease pegloticase immunogenicity, subsequently increasing SU-lowering response rate
and decreasing infusion reaction (IR) risk.2 Here, we report primary findings of the AGILE trial (NCT04511702) that examined
pegloticase+MTX safety/efficacy with decreased pegloticase infusion time.

Methods: This Phase 4, multicenter, open label study included patients with uncontrolled gout (SU ≥6 mg/dL, oral urate-
lowering therapy intolerance/inefficacy, and ≥1 of: ≥1 tophus, ≥2 gout flares/yr, or gouty arthritis). Key exclusion criteria were
MTX contraindication, serious bacterial infection, G6PD deficiency, eGFR < 40 ml/min/1.73 m2, and elevated liver function
tests. Eligible patients underwent a 4-week oral MTX run-in (15 mg/wk with 1 mg/d folic acid) followed by 24 weeks of peglo-
ticase+MTX treatment (Day 1, first infusion). Initial cohorts were sequentially enrolled to receive 60-, 45-, or 30-min infusions
to determine optimal duration for larger enrollment (Figure). The primary endpoint was the pegloticase+MTX IR rate (includ-
ing anaphylaxis [AR]) of the most desirable infusion duration (110 patients planned). Key secondary endpoints were SU-
lowering response rate during Month 6 (SU < 6 mg/dL for ≥80% of Weeks 20-24) and rate of pegloticase discontinuation
due to IR, AR, or SU-response loss (2 consecutive SU >6 mg/dL after Week 2). Analyses included patients who received
≥1 pegloticase infusion (modified intent-to-treat [mITT]).

Figure. Study design. *cohort enrolled if no safety concerns from prior cohort. MTX, methotrexate.
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Results: Initial cohort enrollment proceeded from 60- to 45- to 30-min infusions. IR rate was highest in the 30-min cohort
(12.9% [8/62]), lowest in the 45- and 60-min cohorts (both 0% [N=13, 10]). Out of caution, 60-min was chosen for further
investigation. 116 patients (included initial 10 patients) made up the mITT, receiving 60-min infusions (90% men, mean
[±SD] age: 55.2±11.3 yrs, BMI: 33.6±6.3 kg/m2, eGFR: 76.5±19.4 ml/min/1.73m2; 12.0±10.4 yr gout history, 66% had
tophi, 7.0±7.1 flares in prior year, SU: 8.7±1.7 mg/dL). IR rate was 6.0% (95%CI: 2.5-12.0%; 7/116) in the 60-min group
(including AR in 2 patients [1.7%]). The primary endpoint was met as the upper 95% CI bound for IR rate was < 13%
(a pre-specified threshold) and similar to the 4.2% (including AR in 1.0%) in a prior pegloticase+MTX registrational trial with
120-min infusions (MIRROR RCT).2 SU-response rate during Month 6 (67.2% [95%CI: 57.9-75.7%] vs. 74.0%1) and overall
safety profile were also similar.

Conclusion: Pegloticase treatment over 6-12 months markedly improves uncontrolled gout signs/symptoms2,3 and patient
quality of life.4 However, biweekly 2-hr infusions can be challenging for patients. Safety/efficacy data from the AGILE trial,
support shortening infusion time to 60-min to minimize patient treatment burden.

References

1. Pegloticase [package insert], Horizon Therapeutics USA, 2022
2. Botson JK et al. Arthritis Rheumatol 2023;75:293-304
3. Botson JK et al. ACR Open Rheumatol 2023;5:407-18
4. Botson J et al. Ann Rheum Dis. 2023;82(suppl 1):518

Disclosure: O. Troum: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 6, Genentech,
6, GlaxoSmithKlein(GSK), 6, Novartis, 2, 5, Roche, 5, 6, UCB, 2, 5; J. Botson: AbbVie/Abbott, 6, Amgen, 2, 5, 6, 10,
Eli Lilly, 6, Novartis, 6; F. Fang: None; K. Obermeyer: Amgen, Inc., 3, 12, Stockholder; S. Verma: Amgen, 3, 12, Stock-
holder; B. LaMoreaux: Amgen, Inc., 3, 12, Stockholder.
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Abstract Number: 2013

Elevated Serum Allantoin and Allantoin/uric Acid Ratio as Indicators of
Oxidative Stress in Severe Gout and Cardiovascular Comorbidities

Lenka Hasikova1, Petr Kozlik2, Kveta Kalikova3, Petr Dusek4, Marketa Pavlikova1, Blanka Stiburkova5 and Jakub
Z�avada6, 1Institute of Rheumatology, Prague, Czech Republic; Department of Rheumatology, First Faculty of Medicine,
Charles University, Prague, Czech Republic, Prague, Czech Republic, 2Department of Analytical Chemistry, Faculty of
Science, Charles University, Prague, Czech Republic, Prague, Czech Republic, 3Department of Physical and
Macromolecular Chemistry, Faculty of Science, Charles University, Prague, Czech Republic, Prague, Czech Republic,
4Department of Neurology and Centre of Clinical Neuroscience and Department of Radiology, First Faculty of Medicine,
Charles University and General University Hospital, Prague, Czech Republic, Prague, Czech Republic, 5Institute of
Rheumatology, Prague, Czech Republic and Department of Paediatrics and Inherited Metabolic Disorders, 1st Faculty of
Medicine, Charles University and General University Hospital in Prague, Czech Republic, Prague, Czech Republic,
6Institute of Rheumatology and Charles University, Praha, Czech Republic

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Uric acid (UA) can be non-enzymatically oxidized into allantoin and other products by reactive oxy-
gen species under conditions of increased oxidative stress. Consequently, allantoin has emerged as a reliable biomarker for
assessing oxidative status both in vitro and in vivo. The aim of this study was to measure allantoin and allantoin/UA ratio in
patients with gout and to investigate whether these levels are higher in patients with more severe disease (tophaceous gout,
presence of gouty attacks) or in patients with cardiovascular comorbidities (arterial hypertension, diabetes, dyslipidemia).

Methods: Clinical data and frozen serum samples were obtained from 154 patients with gout and 47 healthy controls. Allan-
toin levels in serum were determined using UHPLC-MS/MS1. In addition to allantoin levels, the allantoin/UA ratio was calcu-
lated. Serum concentrations of CRP, creatinine, UA, and lipid profile were also measured. Data are presented as medians
with interquartile range [IQR]. Differences between groups were evaluated using the Wilcoxon signed-rank test. Pearson
correlation coefficient was used to correlate log-transformed values with log-transformed CRP.

Results: Serum allantoin and the allantoin/UA ratio were significantly increased in patients with tophaceous gout compared
to those without tophi (3.37 [1.91] vs. 2.71 [1.69], p = 0.009, and 0.008 [0.005] vs. 0.006 [0.005], p = 0.022) (Fig. 1). In
patients who reported a gouty attack within the last five years, allantoin levels were significantly elevated (2.90 [2.11]
vs. 2.62 [1.37], p = 0.05), showing a slight upward trend with the number of attacks. Patients with gout and concomitant
arterial hypertension exhibited significantly increased levels of allantoin and the allantoin/UA ratio (3.65 [2.11] vs. 2.70
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[1.34], p = 0.008, and 0.008 [0.006] vs. 0.006 [0.004], p = 0.013) (Fig. 2). No significant differences in allantoin or the allan-
toin/UA ratio were observed in patients with gout and other comorbidities (diabetes, dyslipidemia). Healthy controls had sig-
nificantly lower levels of allantoin and the allantoin/UA ratio compared to gout patients (1.35 [3.32] vs. 2.8 [15.97], p < 0.001,
and 0.004 [0.003] vs. 0.007 [0.005], p < 0.001) (Fig. 3). Allantoin and the allantoin/UA ratio were positively associated with
CRP (r = 0.351, p < 0.001, and r = 0.295, p < 0.001).

Conclusion: We observed significantly elevated levels of serum allantoin and the allantoin/UA ratio in patients with more
advanced gout characterized by the presence of tophi and in patients with gout and arterial hypertension. Patients who
experienced a gouty attack within the last five years exhibited significantly higher levels of allantoin. The level of allantoin cor-
related with disease severity, as indicated by the presence of tophi, gouty attacks, and arterial hypertension. These findings
suggest that higher levels of oxidative stress may contribute to increased cardiovascular risk and mortality in patients with
gout, particularly in those with severe disease.

Supported by: Ministry of Health, Czech Republic (NU22-01-00465, 023728).

References:

1. Kozlik P et al. Anal Biochem. 2020;589:113509

Disclosure: L. Hasikova: None; P. Kozlik: None; K. Kalikova: None; P. Dusek: None; M. Pavlikova: None;
B. Stiburkova: None; J. Z�avada: AbbVie/Abbott, 1, AstraZeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6.
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Abstract Number: 2014

Effect of a Whole Food Plant-Based Diet in Patients with Gout: A Pilot
Randomized Controlled Trial

Anna Kretova1, Carlijn Wagenaar1, Wendy Walrabenstein2, Daisy Vedder2, Dirkjan van Schaardenburg2 and Martijn
Gerritsen1, 1Reade Rheumatology Center, Amsterdam, Netherlands, 2Amsterdam UMC, Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: An unhealthy diet is an important modifiable risk factor for hyperuricemia and gout and is also asso-
ciated with obesity and metabolic syndrome (MetS), known risk factors for gout as well as for cardiovascular disease (CVD).
The prevalence of CVD is considerably elevated in patients with gout. A Mediterranean-style whole food plant-based diet
(WFPD) has been shown to be effective for the treatment of other MetS- and obesity-related diseases. We therefore aimed
to investigate the effect of a dietary intervention based on a WFPD on serum uric acid (SUA), gout disease activity and car-
diovascular risk in patients with gout.

Methods: In the DIEGO (A DIEt for the treatment of GOut) pilot randomized clinical trial, patients with gout, hyperuricemia (♂
≥ 0,42 mmol/L and ♀ ≥ 0,36 mmol/L), abdominal obesity (waist circumference ♂ ≥ 102 cm and ♀ ≥ 88 cm), and not receiving
urate lowering therapy were assigned to the DIEGO WFPD intervention group or a usual care control group. The DIEGO
group received individual counseling from a registered dietitian (60 min. at baseline, 30 min. in week 2, 4, 8, 12) and followed
a Mediterranean-style WFPD for 16 weeks. Participants were allowed to use their usual gout flare medication during a gout
flare. The primary outcome was the SUA level. Secondary outcomes included gout disease activity, cardiovascular risk fac-
tors and several other metabolic markers. An intention-to-treat analysis with a linear mixed model, adjusted for baseline val-
ues was used to analyze the between-group differences of primary and secondary continuous outcomes at 16 weeks.

Results: Of 54 people screened, 36 were randomized and 31 completed the study (DIEGO group: n=18). Overall, 92% of
participants were male, with a mean (SD) age of 52 (12) years and a mean (SD) BMI of 33 (4) kg/m2. After 16 weeks the
DIEGO group had significantly lower SUA levels (–0.03 mmol/L 95% CI –0.06 to –0.00, p=0.03; –0.05 mmol/L 95% CI –
0.08 to –0.02; p=0.004 after adjustment for age, sex and BMI) as compared to the control group (Table 1). In total 23 gout
flares occurred during the study, 11 in the DIEGO group and 12 in the control group. The mean (SD) duration (days) and flare
intensity (VAS range 0 least to 10 worst) in the DIEGO group were 5.6 (2.3) and 6.2 (1.8) respectively vs 4.6 (2.7) and 6.7 (1.6)

Continuous variables reported as mean (SD) when normally distributed or as median (IQR) when skewed. Between-group difference shown at the
end of the dietary intervention determined using the linear-mixed model adjusted for baseline values. Outcomes were similar after adjusting for sex,
age, and baseline Body Mass Index (BMI) (weight, BMI, and waist circumference not adjusted for BMI), except pain (non-significant after adjust-
ment). Within group differences were assessed with a paired T-test when normally distributed or a Wilcoxon rank test when skewed. For variables
in which model assumptions were not met (†) a linear-mixed model was performed after log(x + 1) transformation and between differences were
reported as median difference determined using a Wilcoxon test (p-values from the linear mixed model are shown, all were similar to the Wilcoxon
test). VAS scores range 0 (least) to 10 (worst). Significant within-group differences are reported (*) when p<0.05.
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in the control group. Overall gout severity and pain (VAS range 0 least to10 worst) were significantly lower in the DIEGO
group vs. control group: –2.0 (95% CI –6.0 to –1.0) and –2.0 (95% CI –5.0 to –0.0) respectively. Compared to the control
group, the DIEGO group had a lower body weight, reduced waist circumference and improved LDL cholesterol at the end
of the study. The change in systolic blood pressure (SBP) was not different between the groups, however the SBP reduced
significantly within the DIEGO group and not in the control group. HbA1c, CRP, and diastolic blood pressure remained
unchanged. No serious adverse events occurred during the study.

Conclusion: The Mediterranean-style WFPD significantly decreased SUA in patients with gout and abdominal obesity. In
addition, following the Mediterranean-style WFPD resulted in decreased gout severity and pain, significant weight loss,
decreased waist circumference, and improved LDL cholesterol, thus reducing the risk for CVD.

Disclosure: A. Kretova: None; C. Wagenaar: Plants for Health B.V., 4; W. Walrabenstein: Plants for Health, 8;
D. Vedder: None; D. van Schaardenburg: Plants for Health B.V., 11; M. Gerritsen: Horizon Therapeutics, 5.

Abstract Number: 2015

Health-Related Quality of Life in Patients with Gout Receiving Treat-
to-Target Urate-Lowering Therapy

Austin Barry1, Harlan Sayles1, Lindsay Helget1, Maria Androsenko2, Hongsheng Wu3, Kaleb Michaud1, Bridget Kramer1,
Jeff Newcomb1, Mary Brophy3, Anne Davis-Karim4, Bryant England1, Ryan Ferguson3, Michael Pillinger5, Tuhina Neogi6,
Paul Palevsky7, James O’Dell1 and Ted Mikuls1, 1University of Nebraska Medical Center, Omaha, NE, 2Department of VA,
Newton, MA, 3Veterans Affairs, Boston, MA, 4Veterans Affairs, Albuquerque, NM, 5New York University Grossman School
of Medicine, New York,, NY, 6Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 7University of
Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is associated with decreased health-related quality of life (HRQoL). The ACR endorses treat-
to-target (TtT) urate-lowering therapy (ULT) for gout with a serum urate (sUA) goal of < 6mg/dL. However, there is limited
data examining whether recommended TtT ULT impacts HRQoL in gout. We sought to quantify the impact of TtT ULT on
HRQoL among gout participants in a trial utilizing TtT and to identify participant characteristics associated with HRQoL.

Methods: This was a post-hoc analysis of a 72-week randomized, double-blind, placebo-controlled, non-inferiority trial
comparing the efficacy of allopurinol and febuxostat (O’Dell JR et al. NEJM Evid, 2022). ULT was initiated/titrated in all par-
ticipants to achieve sUA < 6mg/dl during weeks 0-24 and maintained between weeks 25-48. Participants were observed on
stable ULT from weeks 49-72. Two HRQoL measures, the VR-12 (modified SF-12) and EQ-5D-3L, were administered at
baseline, 24-, 48-, and 72-weeks. Changes in VR-12, EQ-5D-3L index, and component scores between baseline and
72-week values were examined using paired t-tests. Factors associated with baseline HRQoL for each measure were eval-
uated using multivariable linear regression. General estimating equations (GEE) were used to identify determinants of change
in HRQoL from baseline to 24-, 48-, and 72 weeks. Covariates assessed in both models included demographics, urban/
rural residence, ULT type, gout duration, tophi, prior allopurinol receipt, flare count, CRP, sUA, chronic kidney disease,
comorbidity, diuretic use, BMI, and alcohol use. Time-varying factors from each time point included in GEE models were
CRP, sUA < 6mg/dl, and flare burden during the prior phase.

4094

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Of 940 study participants, 877 (93.3%) with baseline HRQoL data available were included in this analysis (98.9%
male, mean age 62.4, 67.4% reported white race). Baseline and follow-up HRQoL scores are shown in Table 1. VR-12
and EQ-5D-3L index scores and components assessing mobility and pain improved significantly over 72 weeks. Factors
independently associated with reduced HRQoL scores at enrollment included younger age, Black race (vs. White), tophi
(EQ-5D-3L), higher sUA, and comorbidity score (Table 2). Higher CRP trended towards associations with lower baseline
VR-12 and EQ-5D-3L though neither achieved significance. In GEE models, factors associated with HRQoL improvement
over 72 weeks included younger age, lower CRP, abstinence from alcohol (VR-12 only), and lower comorbidity burden
(VR-12 only) (not shown).

Conclusion: Guideline concordant treat-to-target ULT leads to significant improvements in HRQoL. Demographic factors,
measures of gout severity, and comorbidity burden are most strongly associated with reduced HRQoL in gout. Improve-
ment in HRQoL observed with ULT appears to be attributable to treatment-related gains primarily in the domains of mobility
and pain with the greatest improvement observed in younger patients and in participants with reductions in systemic inflam-
mation. These observations could inform management strategies in gout with the aim of optimizing patient quality of life.

Table 1. VR-12 and EQ-5D-3L index (and component) scores in gout participants receiving treat-to-target urate-lowering therapy at baseline, 24-,
48- and 72-weeks. Values mean (SD). Change in scores examined using paired t-test limited to participants with data available at baseline and
72 weeks. (n=691). *Positive changes in VR-12 and EQ-5D-3L index scores and negative changes in component scores equate to improved
HRQoL.

Table 2. Multivariable linear regression examining factors associated with baseline VR-12 and EQ-5D-3L index scores; includes only variables with
a p-value of <0.1 in the univariable analysis. Abbreviations: CRP, C-reactive protein; sUA, serum urate; CKD, chronic kidney disease (Stage 3 at
enrollment); RDCI, rheumatic disease comorbidity index; BMI, body mass index
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Disclosure: A. Barry: None; H. Sayles: None; L. Helget: None; M. Androsenko: None; H. Wu: None; K. Michaud:
None; B. Kramer: None; J. Newcomb: None; M. Brophy: None; A. Davis-Karim: None; B. England: Boehringer-
Ingelheim, 5; R. Ferguson: None; M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma
Pharmaceuticals, 5; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; P. Palevsky: None;
J. O’Dell: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9.

Abstract Number: 2016

Treat to Target in Gout Yields Superior Outcomes Compared to Treat to
Avoid Symptoms Approach (results from the Gout TrEatment Strategy
Overture Trial)

AnushaMoses1, Martijn Oude Voshaar1, Tim L.Th. Jansen2 andMart Van De Laar1, 1University of Twente, Enschede, The
Netherlands, Enschede, Overijssel, Netherlands, 21VieCuri Medisch Centrum, Venlo, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Both the European League Against Rheumatism (EULAR) and the American College for Rheumatol-
ogy (ACR) state that gout can be effectively managed by reducing sUA levels below the physiological threshold of saturation
using Urate Lowering Therapy (ULT), a Treat to Target approach(T2T). An alternative, more reactive management strategy,
advocated by the American College of Physicians (ACP) is to treat symptoms and to base the start and dosing of ULT on
avoiding (recurrent) symptoms, without monitoring sUA levels. This treat-to-avoid symptom (T2S) approach has been criti-
cized by rheumatologists for potentially ignoring ongoing urate deposition until potentially severe disease manifestations
become apparent. Although the solid underlying mechanism of gout is ignored, the lack of a head-to-head comparison of
both strategies led the ACP to advise the T2S strategy for the treatment of gout.

Methods: GO TEST OVERTURE study is a multicenter randomised controlled open-label pragmatic trial. Patients with a
clinical diagnosis of gout, fulfilling the 2015 ACR-EULAR criteria, currently not using ULT but with an indication for the use
of ULT were included. Patients with a contraindication for allopurinol, benzbromarone, and febuxostat including those with
an eGFR< 30ml/minute were excluded from the study. Patients in the T2T group started ULT at the discretion of the attend-
ing physician. Their sUA levels were regularly measured and ULT dosages were titrated to achieve a sUA target of <
0.36mmol/L. In the T2S group, patients were instructed to self-monitor their gout symptoms and to contact the clinic in case
of recurrent symptoms, with a potential ULT dosage increase in case of flare recurrence. The incidence of patient-reported
gout flares was assessed every three months using the Gaffo gout flare criteria. Major outcomes of the study were the pro-
portions of patients meeting the sUA target and the number of Gaffo flares during 1-year follow-up. The proportions of
patients achieving the sUA target level were compared using z-tests for proportions. The number of flares over 1 year was
compared using Poisson regression analysis.

Results: A total of 308 patients were eligible and included in the trial (T2T n=145; T2S n=163) with a mean sUA of 0.5 and
0.4 mMol/L and mean age of 62.5 at baseline in each group respectively. After 1-year, the proportion of patients achieving
the target sUA level < 0.36 mmol/l s was significantly higher in the T2T group (77%) than in the T2S group (29%) (p<
0.001). In addition, the incidence rate ratio for gout flares was 1.541 for T2S versus T2T (p < 0.001), indicating that patients
in the T2S group experienced a 54% increase in the rate of gout flares.
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Conclusion: Our study is the first randomized trial to directly compare T2T with T2S as a control group in gout. We were
able to show the superiority of the T2T management approach in gout.

Disclosure: A. Moses: None; M. Oude Voshaar: None; T. L.Th. Jansen: AbbVie/Abbott, 6, AstraZeneca, 6, Olatec
Therapeutics, 1; M. Van De Laar: Eli Lilly, 5.

Abstract Number: 2017

Race, Ethnicity, and Rheumatology Care Predict Long-term Urate-
Lowering Treatment Persistence Following a Treat-to-Target
Intervention in a Large, Multicenter Randomized Trial

Samantha Kohn1, Harlan Sayles1, Lindsay Helget1, Bryant England1, Punyasha Roul2, Joshua Qu1, Jeff Newcomb1,
Bridget Kramer1, Michael Duryee1, Anne Davis-Karim3, Mary Brophy4, Ryan Ferguson4, Michael Pillinger5, Tuhina Neogi6,
Paul Palevsky7, Hongsheng Wu4, James O’Dell1 and Ted Mikuls1, 1University of Nebraska Medical Center, Omaha, NE,
2UNMC, Omaha, NE, 3Veterans Affairs, Albuquerque, NM, 4Veterans Affairs, Boston, MA, 5New York University
Grossman School of Medicine, New York,, NY, 6Boston University Chobanian & Avedisian School of Medicine, Boston,
MA, 7Veterans Affairs, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout management guidelines endorse treat-to-target (T2T) urate lowering therapy (ULT) to achieve
and maintain serum urate (sUA) < 6.0 mg/dl. While T2T ULT interventions have demonstrated improved outcomes as early
as 1- to 2-years compared to usual care, the durability of long-term ULT following T2T implementation has not been exten-
sively studied. Examining follow up data from a randomized controlled trial comparing T2T management with allopurinol and
febuxostat in gout, we evaluated the frequency and determinants of ULT persistence up to 2 years post-study completion.

Methods: This analysis examined participants completing the 72-week STOP Gout trial (n=740) conducted in the Veterans
Affairs (VA) healthcare system, excluding non-veteran participants (n=46), deaths (n=35), and those lost to VA follow-up
(n=21) before accumulating 2 years of post-study observation. Participants were followed passively using administrative
data with persistence defined as any ULT dispensing (allopurinol, febuxostat, pegloticase, or probenecid) overlapping with
the 2-year post-study time point. Associations of participant factors with ULT persistence were examined using univariable
and multivariable logistic regression. Potential determinants of ULT persistence examined included participant demo-
graphics, comorbidity, health-related quality of life, healthcare utilization, post-study rheumatology care, and gout-related
factors.

Results: STOP Gout completers included in this analysis (n=638) were older (mean age 63 years), 99% male, and 31%
reported non-white race. At 2 years post-study follow-up, 65% of participants were dispensed ULT. ULT discontinuation
increasingly occurred throughout post-study observation (4% of discontinuations between 0-3 months; 11% 4-6 months;
14% 7-12 months and 59% during year 2). Unadjusted associations of participant factors with ULT persistence post-study
are shown in Table 1. After accounting for covariates, the occurrence of 2 or more rheumatology visits post-study was asso-
ciated with better ULT persistence (aOR 1.83; 95% CI 1.19-2.84) (Figure 1). Lower ULT persistence was observed among
individuals reporting Black or African American race (vs. white), Hispanic ethnicity (vs. non-Hispanic) and reduced quality of
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a –Other race categories include: American Indian / Alaska Native (5), Asian (19), Pacific Islander (12), Other (23), 2 or more (10), Missing (1) Abbre-
viations: ULT, urate-lowering therapy; RDCI, Rheumatic Disease Comorbidity Index; eGFR, estimated glomerular filtration rate; sUA, serum urate;
EQ5D, EuroQol 5-dimension

Figure 1: Forest plot showing multivariable associations of participant factors with ULT continuation 2-years post-study. Variables with p-value <
0.05 shown; other covariates in multivariable model (all with p-values <0.2 in univariable models but p >0.05 in multivariable model) include: age
(OR 1.02; 95% CI 1.00, 1.03), RDCI score (OR 1.03; 95% CI 0.90, 1.18), urban vs. rural residence (OR 0.79; 95% CI 0.52, 1.20), eGFR
(OR 1.00; 95% CI 0.99, 1.01), number of ambulatory visits 0-2 years post study (OR 1.26; 95% CI 0.82, 1.95 for 16-30 visits and OR 1.22 95%
CI 0.73, 2.04 for ≥31 visits vs. <16 visits), any inpatient hospitalization 0-2 years post study (OR 0.81; 95% CI 0.51, 1.27), tophi at enrollment
(OR 1.06; 95% CI 0.63, 1.79), gout duration at 72 weeks (OR 1.01; 95% CI 1.00, 1.03), sUA <6 mg/dl at 48 weeks (OR 1.66; 95% CI 0.98,
2.82) Abbreviations: aOR, adjusted odds ratio; AF Amc., African American; ULT, urate-lowering therapy; Hisp., Hispanic; Rheum, rheumatology;
EQ-5D, EuroQoL 5-dimension; RDCI, Rheumatic Disease Comorbidity Index; eGFR, estimated glomerular filtration rate
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life at the beginning of post-study follow-up. Achievement of sUA < 6 mg/dl at 48 weeks during the STOP Gout study dem-
onstrated a borderline association with greater long-term persistence (aOR 1.66; 0.98-2.82). Using laboratory values most
proximal to 2-years post-study, 65% were at sUA goal.

Conclusion: Though interventions implementing T2T ULT have demonstrated efficacy, this study suggests that such inter-
ventions may have limited durability following transitions back to real-world gout management. The issue of limited treatment
durability appears to be compounded among underrepresented patient populations and improved in the context of rheuma-
tology subspecialty care. These results suggest the need for interventions specifically designed to facilitate continued treat-
ment maintenance following initial successful implementation of T2T ULT in gout management.

Disclosure: S. Kohn: None;H. Sayles: None; L. Helget: None;B. England: Boehringer-Ingelheim, 5;P. Roul: None; J. Qu:
None; J. Newcomb: None; B. Kramer: None;M. Duryee: None; A. Davis-Karim: None;M. Brophy: None; R. Ferguson:
None; M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma Pharmaceuticals, 5; T. Neogi:
Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; P. Palevsky: None; H. Wu: None; J. O’Dell: None;
T.Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Abstract Number: 2018

Non-adherence to Urate Lowering Therapy in Gout After 5 Years Is
Related to Poor Outcomes – Results from the NOR-Gout Study

Tillmann Uhlig1, Lars F Karoliussen1, Joseph Sexton2, Sella A. Provan2, Espen A. Haavardsholm3, Nicola Dalbeth4 and
Hilde B Hammer1, 1Diakonhjemmet Hospital, Oslo, Norway, 2Center for treatment of Rheumatic and Musculoskeletal
Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, Oslo, Norway, 3Center for treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, and University of Oslo (UiO), Institute of
Clinical Medicine, Oslo, Norway, Oslo, Norway, 4University of Auckland, Auckland, New Zealand

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: People with gout need to adhere to medication over time to achieve good outcomes. We assessed
self-reported adherence to medication with urate lowering therapy (ULT) 5 years after a treat-to-target intervention and stud-
ied how non-adherence was related to baseline demographic and disease variables.

Methods: Patients in the NOR-Gout observational study with a recent gout flare and serum urate >360 μmol/L had
attended one year of tight-control visits during escalating urate lowering therapy according to a treat-to-target strategy. Clin-
ical and patient reported data were collected at all time points and a 5-year follow-up including the Medication Adherence
Report Scale (MARS-5) questionnaire.

Results: Most of the 163 patients at 5-year follow-up (baseline mean 56.4 years, 95% males) used ULT (95.1%). MARS-5
adherence scores after 5 years were high (median 24, interquartile range 22-25). After 5 years patients in the lowest
MARS-5 quartile had, compared to the highest quartile, reached the 5-yr serum urate treatment target less frequently
(45.2% vs. 87.5%, P< 0.001) and had more often experienced a flare during the last year of follow-up (33.3% vs. 9.5%,
P=0.004)(Figure 1). Baseline lower age, non-European origin, lower mental health scores and less joint pain during the last
gout flare were independently associated with non-adherence to medication after 5 years (Table 1).
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Conclusion: Patients with gout had, 5 years after a treat-to-target intervention, high self-reported adherence to medication.
Non-adherence was related to less frequent serum urate target achievement and more gout flares, and associated with
younger age as well as non-European origin. Clinicians should consider these factors to support adherence in gout.

Disclosure: T. Uhlig: Novartis, 1, Pfizer, 2, UCB, 2; L. Karoliussen: None; J. Sexton: None; S. Provan: Boehringer-
Ingelheim, 2; E. Haavardsholm: AbbVie/Abbott, 2, Celgene, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2;
N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6, Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI,
2, JW Pharmaceutical Corporation, 2, LG Chem, 2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta,
2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2; H. Hammer: AbbVie/Abbott, 2, Eli Lilly, 2, Novartis, 2, UCB, 2.

Abstract Number: 2019

Safety and Efficacy of SEL-212 in the US and ex-US Subgroups: Results
from the Phase 3 DISSOLVE Studies

Michael Pillinger1, Alan Kivitz2, Atul Singhal3, Anand Patel4, Rehan Azeem5, Aletta Falk6, Bhavisha Desai7, Hugues
Santin-Janin8 and Herbert Baraf9, 1New York University Grossman School of Medicine, New York,, NY, 2Altoona Center
for Clinical Research, Duncansville, PA, 3Southwest Arthritis Research Group, Mesquite, TX, 4Conquest Research, Winter
Park, FL, 5Sobi Inc., Waltham, MA, 6Sobi, Stockholm, Sweden, 7Sobi, Glastonbury, CT, 8Sobi, BETTENDORF (68560),
France, 9Center for Rheumatology and Bone Research, Wheaton, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1: Flares and treatment target in adherence quartiles. A Achievement of the serum urate target <360 μmol/L according to MARS-5 quartiles after
5 years follow-up. P=<0.001 Chi square. B Gout flare occurrence last year according to MARS-5 quartiles after 5 years follow-up. P=0.004 Chi square.

Table 1 Baseline factors associated with non-adherence 5 years after a treat-to-target approach using logistic regression analyses.
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Background/Purpose: The DISSOLVE Phase 3 study program investigated the efficacy and safety of SEL-212, a novel,
once-monthly, two-component infusion therapy consisting of pegadricase (SEL-037, a pegylated uricase) and immune-
tolerizing nanoparticles containing sirolimus (SEL-110), in United States (US) and Eastern European patients with chronic
gout refractory to conventional therapy. Since standard of care may differ between the US and Eastern Europe, here we
compare the pooled data and outcomes from US participants and all other participants (ex-US) enrolled across the DIS-
SOLVE studies.

Methods: DISSOLVE I (NCT04513366) included only patients from the US, while DISSOLVE II (NCT04596540) also
included patients from Eastern Europe. In both double-blind studies, participants were randomized 1:1:1 between two
doses of SEL-212 (high-dose [HD]: sequential infusions of 0.15 mg/kg SEL-110 and 0.2 mg/kg SEL-037; low-dose [LD]:
sequential infusions of 0.10 mg/kg SEL-110 and 0.2 mg/kg SEL-037) and placebo. During the main study period,
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treatments were administered every 28 days for up to 6 treatment periods (TPs). For the analysis of the pre-specified US and
ex-US subgroups, pooled data from TP1–6 was evaluated for primary and secondary endpoints and safety outcomes.

Results: Among 265 patients in DISSOLVE I and II, 168 patients were from the US, including 52, 55, and 61 patients in the
HD, LD and placebo arms, respectively. The ex-US group included 97 patients, including 35, 33, and 29 patients in the HD,
LD and placebo arms, respectively. The proportion of non-white patients was higher in the US group. Age, proportion of
male patients, levels of serum uric acid (sUA) and percentage of participants with tophi were similar between the two sub-
groups at enrollment. However, patients in the ex-US subgroup had more tender and swollen joints, and subpar quality of
life as measured by the Health Assessment Questionnaire-Disability Index (HAQ-DI) and the Short-form 36 (SF-36) physical
component summary (PCS) score, suggesting that ex-US patients may have had more severe gout upon study entry.

Response rates, defined as sUA levels < 6 mg/dL for ≥80% of the time during TP6, were numerically higher in US patients: 55%
vs 45% in HD, 48% vs 36% in LD, and 5% vs 15% in the placebo arm for patients in the US and ex-US populations, respectively
(Fig. 1A, 1D). Mean absolute (mean%) sUA changes from baseline showed a similar trend of slightly higher improvements in the
US compared to ex-US subgroup: -5.3 mg/dL vs -5.0 mg/dL (-63.3% vs -56.8%) for HD, -4.7 mg/dL vs -3.8 mg/dL (-56.9% vs
-42.5%) for LD, and 0 mg/dL vs -0.3 mg/dL (0.8% vs -6.8%) for placebo in the US and ex-US subgroups, respectively (Fig. 1B,
1C, 1E, 1F). No new safety signals were detected and infusion reactions were low in all patient groups.

Conclusion: This post hoc analysis of the DISSOLVE studies suggests that SEL-212 is safe and effective at lowering
sUA in patients in both regions, including in those patients with a higher disease burden at baseline, as demonstrated
by the number of swollen and tender joints, HAQ-DI and SF-36 PCS scores. The findings support SEL-212 as a poten-
tial novel once-monthly treatment option that can alleviate the disease burden of chronic gout refractory to conven-
tional therapy.

Disclosure: M. Pillinger: Amgen, 2, Federation Bio, 2, Fortress Bioscience and Scilex, 2, Hikma Pharmaceuticals, 5;
A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific ExpertGenzyme,
Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly, 6, Novartis,
11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda, 2, UCB, 2, 6, XBio-
tech, 2; A. Singhal: AbbVie, 5, 6, Amgen, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Fujifilm, 5, Gilead, 5, Jans-
sen, 5, Lilly, 5, Mallinckrodt, 5, MedImmune, 5, Nichi-Iko, 5, Novartis, 5, Pfizer, 5, Regeneron, 5, Roche, 5, Sanofi,
5, UCB, 5; A. Patel: None; R. Azeem: Selecta Biosciences, Inc., 11, Sobi Inc., 3; A. Falk: Sobi, 3; B. Desai: Sobi, 3;
H. Santin-Janin: Idorsia Pharmaceuticals Ltd, 3, Sobi, 3; H. Baraf: Horizon, 2, 12, Investigator, Olatec, 1, 2, Selecta,
2, 12, Investigator, Sobi, 2, 12, Investigator.

Abstract Number: 2020

Prediction of the Response of Patients with Chronic Uncontrolled Gout to
Pegloticase

Peter Lipsky1 and anthony yeo2, 1AMPEL BioSolutions, Charlottesville, VA, 2Independent consultant, Ann arbor, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Pegloticase is a pegylated recombinant uricase approved for treatment of chronic uncontrolled
gout. Because of the development of anti-drug antibodies (ADA), persistent urate lowering responsiveness is limited to
approximately 42% of patients. Factors contributing to the lack of responsiveness have not been identified, however, mak-
ing it difficult to predict individuals likely to be persistent responders.

Methods: A total of 225 subjects from the phase 3 trials of pegloticase in chronic uncontrolled gout were analyzed1. Unre-
sponsiveness was defined as failure to have a serum urate < 6 mg/dL during 80% of the measurements after 6 months of
treatment. For this analysis, plasma urate (PUA) was employed to avoid artifact related to the presence of active pegloticase
in blood samples. Logistic regression and propensity models with response and non-response as the classes were devel-
oped using the following variables: gender, age, baseline BMI, weight (kg), diabetic status, presence of tophi, ever used
methylprednisolone, Fib-4, creatinine, PUA and pegloticase levels.

Results: First, we developed a logistic regression model based on information assessed 24 hours after the initial dose of
pegloticase to avoid the effect of ADA that usually develops later in treatment 2. Of all the variables, logistic modelling indi-
cated that baseline weight (p = 0.0133) and 24 hr PUA (p = 0.0008) were significantly related to persistent responsiveness.
Relating 24 hr PUA to the propensity score yielded a significant (p < 0.0001) relationship: Propensity score = 0.43733
-0.04970* PUA indicating that lower 24 hr PUA is associated with persistent response (Figure 1). Because monitoring of
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pegloticase treatment usually occurs 2 weeks after initial treatment, we also generated a logistic regression model employing
data obtained at this time. The logistic regression model using the data at 2 weeks post initial pegloticase treatment showed
that only PUA ( p< 0.0001) was significant. The relationship between 2 week PUA to the propensity score is described by
Propensity score = 0.53161 -0.04995*PUA (p< 0.0001), indicating that lower PUA values are associated with persistent
response (Figure 2).

Conclusion:Measurement of PUA at 24 hours and 2 weeks post initial treatment provides information that can predict per-
sistent urate lowering in patients with chronic uncontrolled gout. Weight is associated with 24 hr PUA levels, suggesting that
weigh-based dosing could be useful to increase responsiveness to pegloticase.

Disclosure: P. Lipsky: None; a. yeo: None.

Abstract Number: 2021

The Dual Benefits of Sodium-Glucose Cotransporter-2 Inhibitors for
Recurrent Nephrolithiasis and Gout Flares Among Gout Patients with
Type 2 Diabetes: New User, Active Comparator Target Trial Emulation
Studies

Natalie McCormick1, Chio Yokose2, Leo Lu3, Deborah Wexler1, J. Antonio Avina-Zubieta4, Mary A. De Vera5, saiajay
chigurupati1, Kiara Tan1, Chixiang Chen6, Rozalina McCoy6, Gary Curhan7 and Hyon K. Choi8, 1Massachusetts General
Hospital, Boston, MA, 2Massachusetts General Hospital, Waltham, MA, 3Arthritis Research Canada, Vancouver, BC,
Canada, 4Arthritis Research Canada, University of British Columbia, Vancouver, BC, Canada, 5University of British
Columbia, Faculty of Pharmaceutical Sciences, Vancouver, BC, Canada, 6University of Maryland, School of Medicine,
Baltimore, MD, 7Brigham and Women’s Hospital, Boston, MA, 8Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nephrolithiasis and gout are both common, extremely painful conditions which frequently coexist,
along with type 2 diabetes (T2D). Sodium-glucose cotransporter-2 inhibitors (SGLT2i), first approved for T2D, increase uri-
nary flow with osmotic diuresis and uric acid excretion, both which could impact nephrolithiasis risk. However, data on
SGLT2i and nephrolithiasis recurrence are limited, and not available among gout patients.

Our objective was to compare risk of recurrent nephrolithiasis and gout flares among gout patients with T2D initiating
SGLT2i versus glucagon-like peptide-1 receptor agonists (GLP1RA) or dipeptidyl peptidase 4 inhibitors (DPP4i), all contem-
porary second-line glucose lowering agents.

Methods: We designed and conducted target trial emulations (TTEs) to compare SGLT2i vs GLP1RA or DPP4i for risk of
recurrent nephrolithiasis among adults with T2D and preexisting nephrolithiasis overall (TTE#1), and among the
subset also with preexisting gout (TTE#2). We used a Canadian general population database from Jan 2014 to June
2022, including all dispensed prescriptions. Randomization was emulated using inverse probability of treatment weights (pri-
mary analysis) and overlap weighting (sensitivity analysis) based on > 50 preexposure variables including duration and sever-
ity of gout, nephrolithiasis, and T2D.
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Nephrolithiasis episodes were ascertained by emergency department (ED), hospitalisation, or outpatient visits (PPV ≥90%
[Semins et al. 2010]). Secondary outcomes included nephrolithiasis resulting in hospitalization/ED visits and requiring proce-
dures. We also assessed rate of recurrent gout flares, ascertained from ED, hospitalization, outpatient, and medication dis-
pensing records (PPV 95% for≥ 1 flare over a similar period).

We included genital infection as positive control and appendicitis as negative control outcomes. Weighted Poisson and Cox
proportional hazard models were used to calculate rate ratios (RR), hazard ratios, and rate differences (RD).

Results: Baseline characteristics were well-balanced after inverse probability weighting (all SMD < 0.1). Rates of recurrent
nephrolithiasis were lower among those initiating SGLT2i vs GLP1RA or DPP4i (Table 1). Comparing SGLT2i vs GLP1RA
among patients with preexisting gout, RR was 0.67 (95% CI: 0.57, 0.79) and RD was -53 events (-78, -27) per 1000
person-years [PY]).

SGLT2i initiation was also associated with reduced rate of recurrent gout flares, with RR 0.72 (0.54, 0.95) and RD -16 flares
[-31, -1.2] per 1000 PY) (Table 2).
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Findings were consistent using DPP4i as the active comparator (Tables 1-2) and using overlap weighting. Protective asso-
ciations also persisted for nephrolithiasis requiring ED visits/hospitalizations or procedures (Table 1), while SGLT2i initiators
had higher risk of genital infection, and no altered risk of appendicitis, as expected (Table 3).

Conclusion: The dual added benefits of SGLT2i for gout patients beyond established diabetes therapy (i.e., reduced rate of
recurrent nephrolithiasis and gout flares) suggest this class of medication may be an ideal multi-purpose addition to current
gout or nephrolithiasis therapies to address the high burden of flares, stone, and comorbidities.

Disclosure: N. McCormick: None; C. Yokose: None; L. Lu: None; D. Wexler: Novo Nordisk, 1; J. Avina-Zubieta:
None; M. De Vera: None; s. chigurupati: None; K. Tan: None; C. Chen: None; R. McCoy: Emmi® (Wolters Kluwer),
2; G. Curhan: GSK, 5, OM1, Inc, 4; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 2022

Could Initiation of Sodium Glucose Co-Transporter-2 Inhibitors Reduce
the Need for Conventional Urate-Lowering Therapy and Flare
Medications in Patients with Gout?Population-Based Target Trial
Emulation Studies

Natalie McCormick1, Chio Yokose2, Leo Lu3, Sharan Rai1, Gregory Challener1 and Hyon K. Choi4, 1Massachusetts
General Hospital, Boston, MA, 2Massachusetts General Hospital, Waltham, MA, 3Arthritis Research Canada, Vancouver,
BC, Canada, 4Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2i) lower serum urate levels and are associated
with reduced risk of incident gout as well as recurrent flares [Annals IM 2023; JAMA IM 2024]. For some gout patients
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(e.g., without substantial hyperuricemia or radiographic damage or tophi), this could translate to reduced use of urate-
lowering therapies (ULT) as well as gout flare medications such as NSAIDs or glucocorticoids, which can lead to
cardiovascular-kidney-metabolic adverse effects, particularly among those with multi-morbidity and polypharmacy.

Our objective was to compare rates of initiation of allopurinol, as well as gout flare medication use (i.e., colchicine, NSAIDs,
and glucocorticoids) among gout patients with type 2 diabetes (T2D) initiating SGLT2i versus dipeptidyl peptidase 4 inhibi-
tors (DPP4i) or glucagon-like peptide-1 receptor agonists (GLP1-RA), two other second-line agents.

Methods: We followed the approach of Hernan and Robins to emulate two-arm randomized clinical trials (the target trials)
that would randomize gout patients with T2D and no baseline use of ULT to initiate SGLT2i vs. GLP1-RA or DPP4i. We used
administrative health data covering nearly all residents of British Columbia, Canada from Jan 2014 to June 2022, including all
dispensed prescriptions, regardless of funder.

Primary outcome was new prescription of allopurinol. Secondary outcomes were number of prescriptions for colchicine,
NSAIDs (indomethacin, most often used for gout flare) and glucocorticoids, and number of recurrent gout flares (defined
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by gout-primary outpatient and emergency visits, and hospitalizations). Cox proportional hazards and Poisson regressions were
used with 1:1 propensity-score matching (primary) and overlap weighting (sensitivity analysis) to emulate randomization. The pro-
pensity score was constructed with >50 prognostic variables including comorbidities, medications, gout factors (duration, med-
ication use, rheumatology encounters, baseline number of flares), socioeconomic status, and healthcare resource use.

Results: After matching, baseline characteristics of all treatment groups were well balanced (standardized mean differences
< 0.1); the mean Charlson comorbidity score was 3.3. In our primary analysis, SGLT2i use was associated with decreased
probability of allopurinol initiation, with hazard ratios (HR) of 0.60 (95% CI: 0.49, 0.72) for SGLT2i vs. DPP4i and 0.72
(0.54, 0.95) for SGLT2i vs GLP1-RA, (Table 1). Findings were similar when using overlap weighting of the propensity score.

SGLT2i was also associated with lower rates of colchicine, NSAID, and glucocorticoid dispensing (Table 2), and with lower
rates of gout visits and recurrent flares (by 43% vs DPP4i and 27% vs GLP1-RA) (Table 3).

Conclusion: While many gout patients will continue to require conventional ULT, for those with modest hyperuricemia and
infrequent flares, the serum urate-lowering benefits of SGLT2i may negate the need for additional ULT, by reducing the rate
of recurrent flares. This could, in turn, reduce pill burden and exposure to the potentially harmful effects of NSAIDs and glu-
cocorticoids, particularly for the highest risk patients with multi-morbidity and polypharmacy.

Disclosure: N. McCormick: None; C. Yokose: None; L. Lu: None; S. Rai: None; G. Challener: None; H. Choi: Ani,
1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 2023

A PEGylated Mammalian Uricase Suitable for Intramuscular
Administration to Patients with Refractory Chronic Gout

Frank Fan1, Riyong Liu1 and Yu Wang2, 1Chongqing PegBio Biopharm Co.,Ltd., Chongqing, China (People’s Republic),
2Hangzhou Grand Biologic Pharmaceutical, Inc., Hangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: For patients with refractory chronic gout, i.e., those who have frequent gout flares and/or persistent
tophi despite treatment with the highest tolerable doses of oral urate-lowering therapies, pegloticase is often prescribed. In
many such patients, pegloticase, a porcine-like uricase conjugated to 10-kDa methoxy-poly(ethylene glycol) (PEG), is very
effective, especially when co-administered with methoxtrexate, but it is expensive, involves biweekly intravenous infusions,
and may trigger serious allergic reactions. In efforts to mitigate those disadvantages, we have developed a different PEG-
uricase, called PU5 (or PJ003), which is stable in vivo, has favorable pharmacodynamics (PD) and low immunogenicity
and can be injected intramuscularly (IM).

Methods: A porcine-like uricase was synthesized by recombinant expression in Escherichia coli. It was PEGylated by reac-
tion with an N-hydroxysuccinimide propionate derivative of 5-kDa PEG at a high pH. The resulting conjugates were purified
chromatographically. The protein concentration was measured by the Lowry method and uricolytic activity was measured
using UV absorbance. An average of 11 lysine side-chains were modified per subunit of uricase, assessed using SEC-
HPLC, with detection by a combination of UV absorbance and refractive index. The primary sites of modification were iden-
tified by peptide mapping, following cleavage of uricase and PU5 by Lys-C and/or Trypsin. Pre-clinical studies of PU5 were
performed using chronic hyperuricemia models in Sprague-Dawley (SD) rats and Beagle dogs. The Phase I clinical trial was
a single-center, randomized, double-blind, placebo-controlled, single dose, and dose escalation trial. Healthy subjects were
enrolled and the tolerability, pharmacokinetics (PK), PD and immunogenicity were assessed after one IM injection.

Changes in plasma uric acid (PUA) levels after a low, medium or high dose of PU5 (0.3, 1.0 or 3.0 mg uricase protein/kg).

Changes in plasma uric acid levels of healthy Han Chinese.
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Results: (1) Figure 1 shows the key PD results obtained after an IM injection of PU5 in SD rats:

(2)Figure 2 shows the key results from the Phase I clinical trial; Intramuscular administration of the following doses: 0.96, 3, 6,
9, and 12 mg, resulted in good safety and low immunogenicity. There were 25 male and 5 female trial subjects with a mean
body weight of 67 kg (range of 54 to 88 kg) and a mean age of 31 years (range of 22 to 45 years). The magnitude of the
decrease in plasma uric acid (PUA) increased with the dose of PU5 and the duration of decreased PUA was positively cor-
related with the dose. Following a single dose of PU5 (6 – 12 mg), the PUA remained below 200 μmol/L for at least
336 hours. The time to maximal reduction of PUA (Tmax) was about 120-180 hours.

Conclusion: The Phase I clinical trial data indicated that PU5 is safe in healthy humans and has promising PK/PD and immu-
nologic characteristics. More detailed information about PU5, including its amino acid sequence, preparation and character-
ization, pre-clinical PK/PD data, and Phase I clinical data, will be presented at the meeting.

Disclosure: F. Fan: None; R. Liu: None; Y. Wang: None.

Abstract Number: 2024

Serum Urate Change Among Patients with Gout Treated with Anti-
Hypertensive Medications: A Comparative Effectiveness Analysis

Chio Yokose1, saiajay chigurupati2, Bohang Jiang2, Kiara Tan2, Natalie McCormick2 and Hyon K. Choi3, 1Massachusetts
General Hospital, Waltham, MA, 2Massachusetts General Hospital, Boston, MA, 3Massachusetts General Hospital,
Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Metabolic & Crystal Arthropathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hypertension is the most common comorbidity among patients with gout, with a prevalence of
nearly 75% among patients with gout. Losartan and calcium channel blockers (CCB) are commonly prescribed anti-
hypertensive medications that have been associated with a lower risk of incident gout. Losartan is specifically endorsed as
a preferred anti-hypertensive medication by the ACR gout management guidelines. However, real-world data on whether
these medications can lower serum urate among patients with gout is limited. Thus, we sought to examine the serum urate
(SU) change among patients treated with losartan or CCB compared to angiotensin converting enzyme inhibitors (ACEi).

Methods: Using the Mass General Brigham electronic health record (EHR) database, we identified all patients with gout and
hypertension initiating losartan, CCB, or ACEi who had SU measurements within 3 months before and after medication ini-
tiation. Patients with gout were identified using an algorithm with a positive predictive value of 0.9 against the 2015
ACR/EULAR gout classification criteria and required to have baseline SU >6 mg/dL to be included in the analysis. Each
EHR was manually reviewed to confirm the gout diagnosis and the initiation and continuation of losartan, CCB, or ACEi dur-
ing the study period (up to 6 months). Patients who had SUmeasured < 7 days after the initial prescription or in the setting of
an acute gout flare were excluded, as were patients who initiated or change the dose of urate-lowering therapy during the
study period. We first calculated the within-group SU change. Then, we compared the SU change between groups (losartan
or CCB initiators vs. ACEi initiators) using multivariable linear regression adjusting for relevant covariates including age, sex,
baseline SU, baseline ULT use, and comorbidities. We also conducted subgroup analyses according to baseline diuretic
use, ULT use, and presence of comorbid chronic kidney disease or type 2 diabetes.
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Results: There were 31 patients who started losartan, 29 patients who started CCB, and 23 patients who started ACEi (-
Table 1). Losartan and CCB initiators tended to be older than ACEi initiators. Mean baseline SU was similar between the
three groups, though more losartan initiators tended to be on allopurinol. The mean SU change within losartan initiators
was -1.0 (-1.4 to -0.5) mg/dL (p< 0.01), compared to -0.3 (-0.8 to 0.2) mg/dL among CCB initiators (p=0.3) and -0.1 (-0.5
to 0.3) mg/dL among ACEi initiators (p=0.7) (Figure 1). In the linear regression model, losartan initiation was associated with
a -1.0 (-1.7 to -0.4) mg/dL greater reduction in SU compared with ACEi; this association remained significant regardless of
ULT use or presence of chronic kidney disease or type 2 diabetes (Table 2). CCB initiation was not associated with a greater
SU reduction compared to ACEi (Table 2).

Conclusion: In this comparative effectiveness analysis of patients with gout and hypertension and baseline SU >6 mg/dL,
losartan initiation was associated with a modest reduction in SU over several months, whereas CCB and ACEi initiation
was not. This provides additional evidence supporting use of losartan as the preferred anti-hypertensive option among
patients with gout and hyperuricemia.

Disclosure: C. Yokose: None; s. chigurupati: None; B. Jiang: None; K. Tan: None; N. McCormick: None; H. Choi:
Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB.
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Abstract Number: 2025

Autonomic Nervous System Dysfunction Common Among Patients with
Long COVID:Diagnosis and Treatment Implications

Norman Gaylis1, Odence DeLaRosa2, Joanne Sagliani1 and Andrew Holman3, 1Arthritis & Rheumatic Disease
Specialties, Aventura, FL, 2Arthritis & Rheumatic Disease Specialties., Aventura, FL, 3Inmedix, Inc, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Up to 70% of the 236 million people who have been diagnosed with COVID-19 develop some post-
COVID symptoms, i.e. post-acute sequalae of SARS-CoV-2 (PASC) or Long COVID.(1) Long-COVID causes significant
physical and mental limitations,(2) including multiple symptoms and organ involvement, even two years after infection.
(3) We and others have reported autonomic nervous system (ANS) dysfunction as a contributor to these complaints.
(3,4,5) This abstract follows up our ACR2022 report (4) on the importance of medical grade heart rate variability (HRV) as
a valuable diagnostic tool in confirming ANS dysfunction in Long- COVID patients. The primary objective of this study was
to report an ongoing evaluation of patients with Long-COVID, with symptoms of multiple diversity, and to confirm the value
of measuring medical grade HRV, and consider attribution of symptoms to dysautonomia.

Methods: Patients with Long-COVID (definitive diagnostic evidence and symptoms for post COVID for at least 3 months)
were evaluated in a single COVID clinic in Florida. These patients displayed multiple symptoms (Table 1). ANS function in
all patients was measured by 5-min, supine HRV (Inmedix, Normandy Park, WA, USA ). Standard 1996 time-and
frequency-domain and 2002 Bayevsky (6) HRV indices were assessed (Omegawave Oy, Espoo, Finland).

Results: Amajority (62.7%) of 102 patients with Long COVID tested (mean age:43 yrs; mean duration:15 mo.) showed find-
ings of dysautonomia by abnormal resting HRV. (Table 2) Of the 62.7% patients with clinical findings of ANS dysfunction,
90.6% had low parasympathetic activity, 73% had increased sympathetic activity and 98.4% had increased levels of ten-
sion. Significant symptoms of dysautonomia were fatigue (83.3%), dyscognition (55.8%), neurological (45%), gastrointesti-
nal (31.3%), cardiac (24.5%) and depression or anxiety (29.4%). (Table 2)

Conclusion: Long COVID or post-acute sequalae of SARS-CoV-2 (PASC) patients, are often evaluated by rheumatologists.
We have confirmed that ANS dysregulation documented by medical grade HRV was prominent among this patient popula-
tion. Others have reported the interplay between the ANS and inflammation across systemic autoimmune disorders (7,8,9).
Utilizing the abnormal HRV findings - whether increased sympathetic findings, decreased parasympathetic findings or both -
may reveal an opportunity to address ANS imbalance and subsequently ameliorate this morbidity.

Table 1
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Further exploration of ANS abnormalities and application of medical-grade HRV in Long COVID is warranted.

REFERENCES

1. Lancet Respir Med. 20219(11):1275-1287.
2. Center for Disease Control (CDC) 2023;72(32);866-870.
3. Fernandez-de-las-Penas et al. J Infect. 2024;88(2);77-88.
4. Gaylis, et al. Arthritis Rheumatol. 2022; 74 (suppl 9).
5. Dani, M et al. ClinMed 2020-0896.
6. Bayevsky RM,, et al. HRV Analysis under the usage of different electrocardiography systems prepared according to
the order of the Committee of Clinic Diagnostic Apparatus and the Committee of New Medical Techniques of Ministry
of Health of Russia (protocol №4 from the 11APR2002).
7. Sharma, C. Nature Reviews Rheumatology 2023;19, 399-404.

Disclosure: N. Gaylis: None; O. DeLaRosa: None; J. Sagliani: None; A. Holman: None.

Abstract Number: 2026

Cardiovascular Risk Measured by PREVENT Calculator and Disease
Activity in Patients with Systemic Lupus Erythematosus

Rebeca L. Polina-Lugo1, Aleydis Gonzalez Melendez1, Maria F. Elizondo-Benitez2, Andrea Guajardo Aldaco1, Annette
Dominguez-Guerra3, Victoria P. Limas-Martínez1, Iris Jazmín Colunga Pedraza1, Dionicio Galarza-Delgado4, jose Ramon
Azpiri-Lopez5, Rosa Icela Arvizu-Rivera1 and Jesus Cardenas-de la Garza6, 1Division of Rheumatology, University Hospital
"Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 2Division of Rheumatology,
University Hospital n"Dr. Jose Eleuterio Gonzalezn", Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on,
Mexico, 3Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo
Leon, Monterrey, Nuevo Le�on, Mexico, 4UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 5Division of
Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey,
Mexico, 6Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Increased disease activity by SLEDAI (Systemic Erythematosus Lupus Disease Activity Index) has
been associated with higher cardiovascular risk (CVR) and atherosclerotic cardiovascular disease (ASCVD), for this reason,
EULAR recommends maintaining a low score of this index. One of the most economical ways to measure CVR is through
risk calculators. The Predicting Risk of Cardiovascular disease Events (PREVENT) algorithm is designed to determine the
10- and 30-year chances of both ASCVD and heart failure (HF). This algorithm can be used for populations starting at
30 years old, in contrast with other risk calculators that have a minimum age requirement of 40 years; the capability to use
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PREVENT with younger populations makes it particularly useful for patients with SLE. Due to this, we aim to associate the
disease activity with ASCVD and HF risk using the PREVENT calculator.

Methods: A cross-sectional, descriptive study of patients aged 30-75 years who met the 2019 ACR/EULAR criteria for the
diagnosis of SLE. Patients with previous myocardial infarction, stroke, or peripheral artery disease were excluded. For dis-
ease activity, the SLEDAI scale was used, which was classified into 3 groups: low (< 3 points), moderate (3-12 points),
and high ( >12 points). Prediction of 10 and 30-year risk of atherosclerotic ASCVD and HF was estimated with the PREVENT
algorithm, risk classification was estimated according to its guidelines. Group distribution was assessed using the
Kolmogorov-Smirnoff test. Comparisons were made using the Chi-square test, ANOVA, or Kruskal-Wallis test, accordingly.
A p-value of ≤0.05 was considered statistically significant.

Results: A total of 54 patients with SLE were included (Table 1). The mean age was similar in all groups (44.5) as well as
comorbidities. Although no statistical differences were found, most of the patients with low and moderate SLEDAI were clas-
sified as low risk for 10-year ASCVD (100% and 92.3%, respectively), and no high-risk patients were found in any group.
Patients with high-disease activity were mostly classified as low risk for HF at 10 years (93.7%). When we stratified for
30-year ASCVD and HF, the intermediate risk increased between groups. There were no patients with high risk for 10 or
30-year HF with low SLEDAI.

Conclusion: We found no association between CVR risk stratification and disease activity. This may be explained by the
lack of traditional cardiovascular risk factors in our population, which are mostly considered for PREVENT calculation. Pro-
spective studies with larger samples that contemplate the inflammatory component are necessary for a better approach in
SLE patients.

Disclosure: R. Polina-Lugo: None; A. Gonzalez Melendez: None;M. Elizondo-Benitez: None; A. Guajardo Aldaco:
None; A. Dominguez-Guerra: None; V. Limas-Martínez: None; I. Colunga Pedraza: None; D. Galarza-Delgado:
None; j. Azpiri-Lopez: None; R. Arvizu-Rivera: None; J. Cardenas-de la Garza: None.

SLE, systemic lupus erythematosus; SD, standard deviation; PREVENT, predicting risk of cardiovascular disease EVENTs; ASCVD atherosclerotic
cardiovascular disease; HF, Heart Failure.
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Abstract Number: 2027

Clinical Features and Treatment of Retroperitoneal Fibrosis in a Referral
Hospital and Literature Review

Adri�an Martín-Gutiérrez1, Javier Loricera2, Fernando Lopez-Gutierrez3 and Ricardo Blanco-Alonso4, 1Hospital
Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 2Hospital Universitario Marqués de
Valdecilla, IDIVAL, Santander, Spain, 3Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander,
Cantabria, Spain, 4Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology
group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Retroperitoneal fibrosis (RPF) is usually idiopathic (iRPF), but may be secondary to drugs, neo-
plasms, infections, or may be part of an IgG4-related disease.

Our aim was to evaluate the clinical features, analytical features, imaging findings and treatment modalities in patients
with RPF.

Methods: Patients diagnosed with RPF in a referral hospital between 2000 and 2023. For the literature review, we searched
PubMed and the Cochrane library from its inception until 31 December 2023, selecting those series with the largest number
of patients.

Results: We present 26 patients (11 females/15 males) with RPF. The mean±SD age of the patients at diagnosis was 59.7
±12.4 years. Seventeen patients had an iRPF. In the remaining 9 patients, RPF was secondary to: neoplasia (n=5; 19%),
radiotherapy (n=2; 8%), acute pancreatitis (n=1; 4%), IgG4-related disease (n=1; 4%). The main characteristics of the
patients are listed in the Figure 1. Fifty percent of the patients were smokers or ex-smokers. Abdominal pain (65%) and
low back pain (42%) were the most frequent manifestations. Elevation of acute phase reactants was observed in 15/20
(75%) patients and worsening renal function in 10/25 (40%) patients. In the literature review, 4 series of more than 50 patients
each were selected. The main data from the different series are listed in Figure 1. The diagnosis of RPF was made by ultra-
sounds (n=16; 61%), CT (n=24; 92%), MRI (n=2; 8%), PET/CT (n=6; 23%). The most frequent pattern of involvement was

Abbreviations: CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, IQR: interquartile range, ND: no data, RPF: retroperitoneal fibrosis,
SD: standard deviation.
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periaortic-periiliac (50%) and hydronephrosis (50%) (Figure 2A). Glucocorticoids were the most frequent medical treatment
(69%). The most frequent interventional procedure was ureteral stenting (38%) (Figure 2B).

Conclusion: RPF is a rare entity that may be idiopathic or secondary to other processes. Abdominal pain and abdominal
pain are frequent manifestations. Glucocorticoids are the medical treatment of choice and ureteral stenting is the most com-
monly used interventional procedure.

Disclosure: A. Martín-Gutiérrez: None; J. Loricera: AstraZeneca, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Janssen, 5, Merck/
MSD, 2, 5, 6, Novartis, 12, Formation/Congress attendance, Pfizer, 5, Roche, 2, 5, 6, UCB, 2, 5, 6; F. Lopez-Gutierrez:
AstraZeneca, 12, Formation/Congress attendance, 12, Formation/Congress attendance, Novartis, 12, Formation/
congress attendance; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 2028

Therapeutic Insights in VEXAS Syndrome from a Multicenter Study in
Spain: Moving Towards Amore Specific and Effective Treatment

Marta L�opez I G�omez1, Paula García Escudero2, Berta Magallanes L�opez3, Alicia García Dorta4, Beatriz Frade-Sosa5,
Meritxell Sallés Lizarzaburu6, Íñigo Rúa-Figueroa7, Dolly Viviana Fiallo Su�arez8, Francisco Javier Toyos S�aenz de Miera9,
Rafael Benito Melero-Gonzalez10, Diego Dios Santos11, Jose Alberto Miranda12, Clara Garcia Belando13, Giuliano
Boselli14, Alina Lucica Boteanu15, Cristina Corrales Selaya16, cristiana sieiro santos17, Elvira Díez Álvarez18, Judit Font19,
Elena Riera Alonso20, Ernesto Trallero Aragu�as21, Eugenia Enríquez Merayo22, Maria Rodriguez-Laguna23, irenemonjo24,
Ignacio V�azquez G�omez25, Paloma Vela-Casasempere26, Carolina Merino27, Marta Ib�añez Martínez28, José Ángel
Hern�andez Beriain29, ALBERTO MARIANO RUIZ ROMAN30 and Jaime Calvo-Alén31, 1Hospital Universitario Alava, Vitoria,
Pais Vasco, Spain, 2Hospital Universitario Araba, Vitoria, 3Hospital de la Santa Creu i Sant Pau, Barcelona,
4Rheumatologist, La Laguna, Spain, 5Hospital Clinic de Barcelona, Barcelona, Spain, 6Althaia Xarxa Assistencial
Universitària Manresa, Manresa, Catalonia, Spain, 7Department of Rheumatology, Hospital Universitario Doctor Negrín,
Las Palmas de Gran Canaria, Las Palmas GC, Spain, 8H. U. de Gran Canaria. Dr. Negrin, H. U. de Gran Canaria, 9H. U.
Virgen Macarena, H. U. Virgen Macarena, 10CHU Ourense, O Carballino, Spain, 11C. H. U. A Coruña, C. H. U. A Coruña,
12C. H. U. Lucus Augusti (Lugo), (Lugo), 13H. C. U. Virgen de la Arrixaca, Murcia, 14hospital miguel servet, zaragoza,
Aragon, Spain, 15H.U. Ram�on y Cajal, Madrid, Spain, 16Rheumatology, Marques de Valdecilla University Hospital. IDIVAL,
Santander, Cantabria, Spain, 17Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain,
Leon, Spain, 18Complejo Asistencial Universitario de Le�on, Le�on, Spain, 19Hospital Germans Trias i Pujol, Barcelona,
Spain, 20Mutua de Terrasa, Barcelona, 21Hospital Vall D’Hebron, Barcelona, Spain, 22Hospital 12 de Octubre, Madrid,
23Resident in Rheumatology, Madrid, Spain, 24University Hospital La Paz, Madrid, Spain, 25H. U. Dr. Peset, Valencia,
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26Hospital General Universitario Alicante, Alicante, Spain, 27Hospital Universitario Puerta de Hierro Majadahonda.,
Majadahonda (Madrid), Spain, 28Hospital Clínico Universitario de Salamanca, Salamanca, Spain, 29Rheumatology
Department. Hospital Universitario Insular de Gran Canaria, Las Palmas de Gran C, Spain, 30Hospital Universitario Juan
Ram�on Jiménez, Huelva, Spain, 31Department of Rheumatology, Hospital Araba, Vitoria, Pais Vasco, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nearly four years since its characterization, management and therapeutic algorithms for VEXAS
syndrome remain unclear. This study aims to describe treatment approaches and assess their effectiveness in a Spanish
cohort.

Methods: A retrospective, multicenter study was performed across all 126 hospitals with rheumatology units in Spain.
Patients diagnosed with VEXAS syndrome characterized by a clinical presentation compatible with a UBA1 gene mutation
and/or presence of vacuoles in bone marrow were included. Data on demographics, prior diagnosis, previous and current
treatments, and outcomes were collected. Statistical analyses were conducted using standardized tests.

Results: Forty-two patients were included, with an average age at diagnosis of 71.55 years (SD ±14.28) and symptom
onset at 66.12 years (SD ±14.27). Median time from symptom onset to diagnosis was 5 years, and to rheumatology referral
was 1 year.

Initial diagnoses prior to VEXAS syndrome are detailed in Table 1, with the most common being seronegative arthritis and
relapsing polychondritis. These prior diagnoses influenced the utilization of conventional DMARDs as methotrexate, lefluno-
mide, or hydroxychloroquine usually indicated in these settings, with poor response rates. Other treatments administered at
this stage are summarized in Table 2. Following confirmed diagnosis, there was an increased use of IL-1 inhibitors, IL-6
inhibitors, and JAK inhibitors. Among patients treated with IL-1 inhibitors, anakinra (n=9) showed improvement in 66.67%
of cases, while no improvement was noted in the patient treated with canakinumab. Seventy-two point seventy-two percent
of patients treated with IL-6 inhibitors (all tocilizumab) experienced improvement, as did 71% of those treated with JAK inhib-
itors. However, none of the patients treated with anti-TNF therapy (n=3) showed improvement. Only 12 patients were
treated with hypomethylating agents, 11 with azacitidine and one with bortezomib, showing low response rates. Additional
information regarding previous and current treatments is summarized in Table 2. Glucocorticoids are overall the most widely
used therapy, with a previous response rate of 50% before VEXAS syndrome diagnosis, increasing to over 80% after its
proper diagnosis, likely due to the use of higher doses.

Conclusion: In conclusion, misdiagnosing VEXAS syndrome as other conditions such as seronegative arthritis or relapsing
polychondritis led to the use of conventional DMARDs that seemed to be ineffective in this particular cohort. However, treat-
ment with IL-1, IL-6, and JAK inhibitors showed promising results.

Table 1. Most frequent diagnostics prior to VEXAS

4117

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: M. L�opez I G�omez: None; P. García Escudero: None; B. Magallanes L�opez: None; A. García Dorta:
None; B. Frade-Sosa: None; M. Sallés Lizarzaburu: None; Í. Rúa-Figueroa: AstraZeneca, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6; D. Fiallo Su�arez: None; F. Toyos S�aenz de Miera: None; R. Melero-Gon-
zalez: None; D. Dios Santos: None; J. Miranda: None; C. Garcia Belando: None; G. Boselli: None; A. Boteanu:

None; C. Corrales Selaya: None; c. sieiro santos: None; E. Díez Álvarez: None; J. Font: None; E. Riera Alonso:
None; E. Trallero Aragu�as: None; E. Enríquez Merayo: None; M. Rodriguez-Laguna: None; i. monjo: None;
I. V�azquez G�omez: None; P. Vela-Casasempere: None; C. Merino: None; M. Ib�añez Martínez: None;
J. Hern�andez Beriain: None; A. RUIZ ROMAN: None; J. Calvo-Alén: None.

Abstract Number: 2029

Iron Deficiency in Familial Mediterranean Fever: A Study on 211 Adult
Patients from the JIR Cohort

Ilenia Di Cola1, Lea Savey2, Marion Delplanque3, Rim bourguiba3, Alessandra Bartoli4, Zohra Aknouche3, Fatima
Bensalek3, Isabelle Kone Paut5, Linda Rossi Semerano5, Isabelle Melki6, Brigitte Bader-Meunier7, Bénédicte Neven6,
PIERRE QUARTIER8, Guilaine Boursier9, Irina Giurgea10, Laurence Cuisset11, Gilles Grateau3, Veronique Hentgen12 and
Sophie Georgin-lavialle13, 1University of L’Aquila, L’Aquila, Italy, 2Internal Medicine Department, Tenon Hospital, AP-HP,
Paris, France, france, France, 3Internal Medicine Department, Tenon Hospital, AP-HP, Paris, France, Paris, France,
4Internal Medicine Department, Tenon Hospital, AP-HP, Paris, France, italy, Italy, 5Kremlin Bicêtre hospital, Le Kremlin
Bicêtre, France, 6Necker Hospital, Paris, France, 7Necker Hospital, Assistance Publique Hopitaux de Paris, Paris, France,
8Université Paris-Cite, IMAGINE Institute, Necker Children’s Hospital, Paris Cedex 15, France, 9University of Montpellier,
Montpellier, 10Trousseau hospital, Paris, France, 11Cochin hospital, Paris, France, 12Laboratoire de Génétique des
Maladies Rares et Autoinflammatoires, Département de Génétique Médicale, Maladies Rares et Médecine

Table 2. Description of the treatments used before and after the diagnosis of VEXAS
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Personnalisée, CEREMAIA, CHU de Montpellier, Univ Montpellier, Montpellier, France, Le Chesnay, France, 13Sorbonne
Université, Department of internal medicine, Tenon Hospital, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris,
France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean fever (FMF) is the most common monogenic autoinflammatory disease
worldwide. Fatigue is known to trigger FMF attacks. So far, no association has been reported iron deficiency and fatigue
in FMF patients. Our aim was to evaluate the prevalence of iron deficiency in FMF patients and its association with clinical
features, laboratory parameters, disease activity and outcomes over time.

Methods: A retrospective evaluation of prospectively followed FMF patients at the French National Reference Centre dis-
playing two pathogenic exon 10 MEFV mutations was performed.

Results: Of 211 patients, 67 (31.8%) had a serum ferritin level < 27 ng/mL and were defined as iron deficient. Of these,
61 (91.0%) were female with a mean age of 36.81 (± 17.03) years. Among the 67 patients with iron deficiency,
132 (62.6%) displayed anemia (Hb < 13.0 g/dL). FMF patients with iron deficiency had lower Hb (p < 0.001) and BMI
(p=0.023) and were significantly younger than those without iron deficiency (p=0.004), but they did not have more elevated
inflammatory biomarkers. Female gender (p=0.0015) was associated with lower ferritin levels.

Conclusion: Iron deficiency, which mainly affects young women regardless of their level of inflammation, may be secondary
to excessive gynaecological losses. Iron-deficient FMF patients may be more tired, which may lead to an increase in FMF
attacks. Thus, it may be important to correct iron deficiency because this condition alone can cause asthenia, even in the
absence of anemia. Interestingly, ferritin doesn’t seem to have pro-inflammatory properties in FMF. In conclusion, this work
highlights the importance of measuring ferritin levels in FMF patients to detect iron deficiency in the absence of anemia.

Disclosure: I. Di Cola: None; L. Savey: None; M. Delplanque: None; R. bourguiba: None; A. Bartoli: None;
Z. Aknouche: None; F. Bensalek: None; I. Kone Paut: None; L. Rossi Semerano: None; I. Melki: None; B. Bader-
Meunier: None; B. Neven: None; P. QUARTIER: Abbvie, 2, 5, 6, BMS, 2, 5, 6, Chugai-Roche, 2, 5, 6, Novartis, 2, 5,
6, Pfizer, 2, 5, 6, Sweedish Orphan Biovitrum, 2, 5, 6; G. Boursier: None; I. Giurgea: None; L. Cuisset: None;
G. Grateau: None; V. Hentgen: None; S. Georgin-lavialle: None.

Abstract Number: 2030

The Development of the EULAR Score for the Definition of Disease
Activity in Adult-onset Still’s Disease; The “DAVID” Project
Piero Ruscitti1, Tanja Stamm2, valentin Ritschl2, Stéphane Mitrovic3, Charlotte Girard-Guyonvarc’h4, Helene
Alexanderson5, Birgit Barten6, Carina Bostrøm7, Dorothea Fell8, Marco Gattorno9, Francis Guillemin10, Melanie Körner6,
Martin Krusche11, Javier Llorca12, Pierre Quartier13, Angelo Ravelli9, Nicolas Rosine14, Maud Wieczorek15, Tanita
Wilhelmer6, Miguel Angel Gonzalez-Gay16, CemGabay4, Bruno Fautrel17, Eugen Feist18 and Roberto Giacomelli19, and on
behalf of GIRRCS–AOSD Study group, 1Division of Rheumatology, Department of Biotechnological and Applied Clinical
Sciences, University of L’Aquila, L’Aquila, Italy, L’Aquila, Italy, 2Institute of Outcomes Research, Center for Medical Data
Science, Medical University of Vienna, Vienna, Austria, Vienna, Austria, 3Sorbonne Université – AP-HP, Hôpital Pitié
Salpêtrière, Service de Rhumatologie, Paris, France – INSERM, Institut Pierre Louis d’Epidémiologie et de Santé Publique,

4119

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



UMR S1136, Paris France – CRI-IMIDATE Network, Paris, France, 4Division of Rheumatology, Department of Medicine,
University Hospital of Geneva and Faculty of Medicine University of Geneva, Geneva, Switzerland, Geneva, Switzerland,
5Division of Rheumatology, Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden, Stockholm,
Sweden, 6EULAR Research Partner, EULAR PARE, Zurich, Switzerland, Zurich, Switzerland, 7Department of Occupational
Therapy and Physiotherapy, Karolinska University Hospital, Stockholm, Sweden, Stockholm, Sweden, 8Deutsche
Rheuma-Liga Bundesverband e. V., Bonn, Germany, Bonn, Germany, 9IRCCS Giannina Gaslini, Genoa, Italy, 10Inserm,
CHRU Nancy, Université de Lorraine, CIC-Clinical Epidemiology, Nancy, F-54000, France, Nancy, France, 11III Department
of Medicine, Division of Rheumatology and Systemic Inflammatory Diseases, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany, Hamburg, Germany, 12Epidemiology, CIBER Epidemiología y Salud Pública (CIBERESP)
and Department of Medical and Surgical Sciences, University of Cantabria, Santander, Spain, Santander, Spain,
13Université de Paris, Institut des Maladies Génétiques (IMAGINE Institute), Reference Centre for Rheumatic,
AutoImmune, and Systemic Diseases in Children (RAISE), Department of Pediatric Immunology, Hematology and
Rheumatology, Necker Hospital, Assistance Publique-Hôpitaux de Paris, Paris 75015, France, Paris, France, 14Institut
Pasteur, Université de Paris, Immunoregulation Unit, Department of Immunology, Paris, France, Paris, France, 15Swiss
Centre of Expertise in Life Course Research LIVES, Lausanne and Geneva, Geneva, Switzerland, Geneva, Switzerland,
16University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 17INSERM, UMRS 1136, Institut Pierre Louis
d’Epidémiologie et de Santé Publique, and Sorbonne University – Assistance Publique-Hôpitaux de Paris, Département
de Rhumatologie, Hôpital Pitié-Salpêtrière, Paris, Ile-de-France, France, 18Department of Rheumatology, Helios Clinic
Vogelsang-Gommern, cooperation partner of the Otto von Guericke University Magdeburg, Gommern, Germany,
19Rheumatology, Immunology and Clinical Medicine Unit, Department of Medicine, University of Rome "Campus Bio-
Medico", Roma, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Adult-onset Still’s disease (AOSD) is a rare systemic inflammatory disorder of unknown aetiology
usually affecting young adults. Despite the evidence increasingly reporting the efficacy of therapies, an agreement concern-
ing the disease activity assessment is still missing and individual empirical definitions are used, due to the lack of validated
clinical tools. Thus, we aimed to develop the European League Against Rheumatism (EULAR) score for the definition of
AOSD disease activity (the DAVID score).

Methods: Firstly, a systematic literature review (SLR) was performed to retrieve the clinical variables associated with AOSD
disease activity and 3 Delphi rounds were performed to collect experts’ opinions. Subsequently, in a prospective study, the
selected features were assessed at baseline, after 3-, and 6-months in AOSD patients, included in the Gruppo Italiano Di
Ricerca in Reumatologia Clinica e Sperimentale (GIRRCS) AOSD-study group from January 2022 and December 2023.
Each patient was scored as being either “active” or in “remission” based on the clinical judgement of the physician in charge
for the management. The final selection of the items for the score was based on the findings derived by correlations between
the clinical characteristics and disease activity as scored by physicians, principal components analysis, the coefficients of a
linear model with disease activity being the dependent variable, and expert opinion. A rule-based algorithm was subse-
quently produced to define the disease activity. We assessed model performance using area under the Receiver Operation
Characteristic (AUROC) curves.

Results: We analysed 187 complete pseudonymized AOSD patients (mean age 40.8±17.3 years) with available data at
baseline, 3- and 6-month visits. The domains fever (yes/no), skin rash (yes/no), arthritis (yes/no), patient global assessment
(in cm) and CRP in either mg/L or a binary format >5mg/L or >10mg/L were selected for the score. We achieved the highest
AUROC for a binary CRP variable >10mg/L. For the patient global assessment, we defined ≥5cm as threshold for active dis-
ease; this was a pragmatic decision. Ratings at baseline and months 3 and 6 showed different cut-offs of the new DAVID
score, implying the existence of two thresholds, one between remission and low disease activity and another one between
low disease activity and active disease. The active disease was defined as the patient with either fever and one out of the
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following criteria: skin rash, arthritis, CRP >10mg/L, patient global ≥5cm or no fever and at least three of them (AUROC:
0.900), excluding possible diverse causes of fever (i.e., infective and neoplastic diseases, others). The low disease activity
was defined by the absence of fever and at maximum one the following criteria: skin rash, arthritis, CRP >10mg/L, patient
global ≥5cm (AUROC: 0.848). The remission was defined as the patient characterized by the absence of fever and none
of the other above-mentioned criteria.

Conclusion: The EULAR disease activity score was developed for the definition of AOSD disease activity (the DAVID score)
to be readily, reliable, and easily applied in any clinical setting to improve the patient management.

Disclosure: P. Ruscitti: None; T. Stamm: None; v. Ritschl: None; S. Mitrovic: None; C. Girard-Guyonvarc’h: None;
H. Alexanderson: None; B. Barten: None; C. Bostrøm: None; D. Fell: None;M. Gattorno: None; F. Guillemin: None;
M. Körner: None;M. Krusche: Sanofi, 5; J. Llorca: None; P. Quartier: None; A. Ravelli: AbbVie/Abbott, 2, 6, Alexion,
6, Galapagos, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, SOBI, 6; N. Rosine: None; M. Wieczorek: None; T. Wilhelmer: None;
M. Gonzalez-Gay: None;C. Gabay: None;B. Fautrel: AbbVie, 2, 5, Amgen, 2, Biogen, 2, BMS, 2, Celgene, 2, Celltrion,
2, Chugai, 2, Fresenius Kabi, 2, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Medac, 2, MSD, 2, 5, Mylan, 2, Nordic Pharma,
2, Novartis, 2, Pfizer, 2, 5, Roche, 2, Sandoz, 2, Sanofi-Genzyme, 2, Sobi, 2, UCB, 2; E. Feist: AbbVie, 2, 6, Galapagos,
2, 5, 6, Lilly, 2, 5, 6, Medac, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, Roche, 2, 6, Sobi, 2, 6; R. Giacomelli: None.

Abstract Number: 2031

A Contemporary Assessment of the Burden of Malignancy in
IgG4-Related Disease

Grace McMahon1, Isha Jha1, Guy Katz1, Cory Perugino1, Ana Fernandes1, John Stone2 and Zachary Wallace3,
1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital, Harvard Medical School, Concord, MA,
3Massachusetts General Hospital, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4-related disease (IgG4-RD) is a fibro-inflammatory disorder that can affect nearly any organ.
Because of the often tumefactive nature of IgG4-RD and its typical organ involvement (e.g., pancreas, salivary glands, lymph
nodes), patients may be misdiagnosed with malignancy. This impacts quality of life and contributes to illness-related uncer-
tainty, even after diagnosis. Patients’worry and fear about cancer are also driven by conflicting evidence regarding the asso-
ciations of IgG4-RD with malignancy. A better understanding of cancer in patients with IgG4-RD is important for counseling
patients and guiding management after the diagnosis of IgG4-RD. We sought to characterize: (1) the frequency with which
patients with IgG4-RD have been mistakenly told that they had cancer; and, (2) the development of malignancy after
IgG4-RD diagnosis.

Methods: Patients in a large center for IgG4-RD in the US were followed prospectively. All patients fulfilling the ACR/EULAR
Classification Criteria for IgG4-RD were invited to complete a survey regarding their history of malignancy. They were asked if
they had ever been told they had cancer, whether that diagnosis was ultimately proven to be IgG4-RD, and the details of any
incident malignancy following the diagnosis of IgG4-RD. For deceased patients, the medical record was reviewed for a his-
tory of malignancy and, if present, details extracted. Malignancies were confirmed by review of pathology reports. Non-
melanoma skin cancers were not considered in this analysis.
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Results: Of 348 patients who fulfilled the ACR/EULAR Classification Criteria, 317 were alive and sent surveys; 216 (68.1%)
responded. 31 of 348 were deceased. We included n=247 who were survey responders or were deceased with medical
record reviewed (Table 1). Among survey responders, 8 (3.7%) were given false diagnosis of cancer on their journey to an
IgG4-RD diagnosis. Over a mean follow-up of 5.5 (SD 4.0) years, 25 (10.1%) patients had an incident malignancy (incidence
rate: 1.83 / 100 patient years, 95% CI 1.2-2.7). Two patients had two malignancies (Table 2). The mean age at malignancy
was 69.4 (11.6) years. Those with vs without malignancy had similar age of onset of IgG4-RD (62.9 vs 61.0 years) but were
more often male (88.0% vs 69.3%, p=0.051) and White (96.0% vs 72.3%, p=0.01). Those with and without malignancy had
similar organs affected by IgG4-RD except that submandibular gland involvement was substantially less common in malig-
nancy than those without malignancy (3 [11.5%] vs 120 [54.1%], p< 0.0001). Lymphoma was the most common malig-
nancy (5, 20%). The median (IQR) time from IgG4-RD symptom onset to malignancy was 4.6 (2.6, 8.2) years. Malignancy
was the cause of death in 7 (22.6%) of those who died.

Conclusion: Nearly 5% of IgG4-RD patients were told that they had cancer before their IgG4-RD diagnosis was estab-
lished. 10% of patients with IgG4-RD develop malignancy, most often lymphoma, a median of 5 years after IgG4-RD onset.
The question of whether or not IgG4-RD is associated with an increased risk of cancer is associated with potential con-
founders and requires further study.

Table 1: Demographics of IgG4-RD Cohort According to Malignancy Status
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Disclosure: G. McMahon: None; I. Jha: None; G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi,
5, Zenas, 5; C. Perugino: Amgen Inc., 2, 12, MITIGATE Committee Member; A. Fernandes: None; J. Stone: Amgen,
1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2; Z. Wallace: Amgen, 2, 5, Bio-
Cryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Abstract Number: 2032

A Systematic Review of Treatment Strategies in VEXAS Syndrome

Aviraag Vijaya Prakash1, Jose Garcia2, Anurag Goel3, Vinit Gilvaz4 and Raveena Midha5, 1Saint Vincent Hospital,
Department of Internal Medicine, Worcester, MA, 2Brown University, East Greenwich, RI, 3The Warren Alpert Medical
School of Brown University, Providence, RI, 4The Warren Alpert Medical School of Brown University, East Providence, RI,
5Kent Hospital/Brown University, Warwick, RI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: VEXAS (Vacuoles, E1 enzyme, X-linked, Autoinflammatory, Somatic) syndrome, first described in
2020, is an autoinflammatory condition characterized by somatic mutations in the UBA1 gene. Predominantly affecting
elderly males, VEXAS syndrome manifests with systemic inflammation and refractory hematologic abnormalities. Despite
advancements in our understanding of this condition over the last 4 years, treatment recommendations for VEXAS syn-
drome are lacking. We analyzed individual case reports and case series published between October 2020 and January
2024 with the aim of identifying effective treatments options for this complex and often fatal condition.

Methods: We conducted a comprehensive literature review using major databases, including PubMed, EMBASE, and
Cochrane Library, focusing on articles that mentioned “VEXAS” and “treatment.” The initial search identified 517 articles (fig-
ure 1). After removing 123 duplicates, 394 unique articles remained. Of these, 185 were excluded due to the absence of
clear treatment mentions. The remaining 189 articles were further screened based on study design, language, interventions,
outcomes, and patient population. Eligible study designs included case studies, case series, and cohort studies. Twelve arti-
cles were excluded due to insufficient information, leaving 111 articles for inclusion in the review. From these, we gathered
data on a total of 131 individual patients and the treatments implemented. We grouped treatment responses into four cate-
gories: complete response (CR), partial response (PR, with or without glucocorticoids), no response, and/or death (NR/D).

Table 2: Frequency of Malignancies after Onset of IgG4-RD
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Results:We identified 111 publications with a total of 131 individual patients (table 1), of which 129 were male, with an aver-
age age of 67.5 yrs. Primary treatments included IL-6 inhibitors (32 patients: CR 50%, PR 37.5%, NR/D 12.5%), Azacytidine
(15 patients: CR 73.3%, PR 26.6%, NR/D 0%), IL-1 inhibitors (12 patients: CR 41.6%, PR 33.3%, NR/D 24.9%), JAK inhib-
itors (12 patients: CR 16.6%, PR 50%, NR/D 33.2%), glucocorticoid monotherapy (31 patients: CR 25.8%, PR 48.3%,
NR/D 25.8%), methotrexate (5 patients: CR 0%, PR 80%, NR/D 20%), and anti-TNF therapy (5 patients: CR 0%, PR
100%, NR/D 0%). Less than five individual reports were available for rituximab, sekukinumab, abatacept,

PRISMA diagrammatic flow representation of identification, screening, and inclusion of VEXAS patients

Representation of the available treatment options and their efficacies for VEXAS syndrome
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hydroxychloroquine, and cytoxan. Data on adverse events were available for 32 patients and included worsening cytope-
nias, infections (including herpes zoster, pneumonia, and diverticulitis), and side effects related to chronic steroid use.

Conclusion: VEXAS syndrome remains a challenging condition to manage, with no clear consensus on the optimal treat-
ment approach. The most common treatments tried in VEXAS include IL-6 inhibitors, IL-1 inhibitors, JAK inhibitors, azacyti-
dine, and glucocorticoid monotherapy. Most patients required co-administration of glucocorticoids (more than 10 mg of
prednisone) to help manage their disease activity. Glucocorticoid monotherapy, however, was generally less efficacious than
the monotherapies and associated with more side effects.

Disclosure: A. Vijaya Prakash: None; J. Garcia: None; A. Goel: None; V. Gilvaz: None; R. Midha: None.

Abstract Number: 2033

Scleritis and the Rheumatologist. Does the Type of Scleritis Help to
Distinguish an Infectious Cause from an Immune Cause? Among the
Immune Causes, Does It Help Differentiate Between Systemic Causes
and Those Limited to the Eye?

Hanna Caroline Antunes Dos Santos1, Zoraida Sachetto1, Rodrigo da rocha jorge1, Gabriela Vilaça Gutierrez1, Renata
Froes Ramos de lima1, Ananda Ribeiro Fretes1, Maria Fernanda zacarin1, Roberto dos reis1 and Alisson Pugliesi2,
1Universidade Estadual de Campinas (UNICAMP), Campinas, SP, Brazil, 2Unicamp, Campinas, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ophthalmologists increasingly call rheumatologists for the evaluation and treatment of scleritis.
Although they can be of immune etiology (systemic or restricted to the eye), infectious causes are also possible, and some-
times recognizing them is a diagnostic challenge. Although the reasoning behind comparing uveitis and the affected eye
segment is well established, little is known about whether a similar strategy can be used in the approach to scleritis.

Methods: This single-center, cross-sectional study evaluated all patients diagnosed with scleritis at a center specializing in
rheumatology and ophthalmology. The diagnosis of scleritis was established on the basis of ophthalmological diagnosis, as
well as its classification as non-specific anterior scleritis, posterior scleritis, diffuse anterior scleritis, anterior nodular scleritis,
necrotizing anterior scleritis, and sclero-uveitis. Patients were divided and compared according to the following criteria:
immune scleritis (immune-mediated scleritis of systemic etiology or immune-mediated scleritis restricted to the eye) or infec-
tious scleritis.

This categorization was based on an analysis of the medical records. Immune-mediated scleritis restricted to the eye was
considered in patients whose rheumatological investigation did not define a systemic cause and whose infectious investiga-
tion was negative. Descriptive epidemiology, Fisher, and chi-square tests were used for statistical analysis. The R4.3.2 soft-
ware was used for the statistical analyses.

Results: Between January 2023 and April 2024, 53 patients were selected as having a diagnosed with scleritis. The average
age was 50,6+- 15 years-old and the predominant sex was female. Of these, 25 (48%) corresponded to systemic etiology,
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the main ones being RA, GPA, and RP. 21 (40,3%) patients were classified as having an immune etiology restricted to the
eye and 6 (11,5%) as having infectious causes. Among the infectious causes, these were the etiologies: Bartonella sp, Pseu-
domonas sp, post Herpetica, Syphilis and Tuberculosis.

When comparing immune causes (systemic and restricted to the eye) with infectious causes, there were more patients with
immune etiologies affecting the anterior sclera than infectious causes (80,4% vs 33,3% p: 0,028) (Table 1). When comparing
immune causes, there was no difference in the type of scleritis that indicated a systemic or eye-restricted cause (Table 2).

Conclusion: In our sample, infectious causes of scleritis were in the minority (and differed from immune causes by having
little preference for the anterior sclera). The type of scleritis does not seem to help distinguish a systemic cause from an
immune-mediated etiology restricted to the eye, and the latter should only be considered after an extensive investigation.

Disclosure: H. Caroline Antunes Dos Santos: None; Z. Sachetto: None; R. da rocha jorge: None; G. Vilaça Gutier-
rez: None; R. Froes Ramos de lima: None; A. Ribeiro Fretes: None; M. zacarin: None; R. dos reis: None;
A. Pugliesi: None.

Abstract Number: 2034

Effectiveness and Tolerability of Tocilizumab in Systemic Autoimmune
Rheumatic Disease Associated Intertistial Lung Disease

Anne Dupont1, Clairelyne Dupin2, Esther Ebstein1, Marine Forien1, Sébastien Ottaviani1, Pierre Le Guen2, Quentin
Philippot2, Raphaël Borie2, Bruno Crestani3, Philippe Dieudé1 and Pierre-Antoine Juge4, 1Departement of Rheumatology,
AP-HP, Bichat Hospital, Paris, France, 2National Reference Center for Rare Pulmonary Diseases, Department of
Pulmonology, AP-HP, Bichat Hospital, Paris, France, 3National Reference Center for Rare Pulmonary Diseases,
Department of Pulmonology, AP-HP, Bichat Hospital, Paris, Ile-de-France, France, 4Departement of Rheumatology, AP-
HP, Bichat Hospital, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Interstitial lung diseases (ILD) are severe manifestations of systemic autoimmune diseases (SARD)
that are associated with an increased mortality. Although the primary endpoint was not met, the focuSSed randomized con-
trolled trial suggested that tocilizumab might preserve lung function in patients with systemic sclerosis (SSc) associated ILD.
Similar results were observed in retrospective studies with small sample size for rheumatoid arthritis (RA) associated ILD. Our
aim was to assess the effectiveness and tolerability of interleukin-6 inhibitors (IL6i) in SARD-ILD in a real-world cohort.

Methods: In this retrospective cohort study, we used an electronic query at a tertiary hospital to identify patients initiating an
IL-6i with at least one code for ILD and one code for either SSc, RA, Sjogren Syndrome (SS), inflammatory myositis (IM), sys-
temic lupus erythematosus (SLE), mixed connective tissue disease (MCTD) or undifferentiated connective tissue disease
(UCTD). The diagnosis of SARD was verified by electronic medical record review and confirmed according to corresponding
EULAR/ACR classification criteria. ILD diagnosis and chest high-resolution computed tomography (HRCT) scans pattern
was performed by a multidisciplinary discussion meeting using clinical, functional, biological and radiological findings, includ-
ing chest HRCT. We collected data regarding pulmonary function tests (PFT), chest HRCT evolution, and adverse events. A
linear mixed model with random intercept was used to compare the within-patient trajectory of the percent predicted forced
vital capacity (FVCpp) and percent predicted diffusing capacity of carbon monoxide (DLCOpp) within 18-months before to
18-months after IL6i introduction. Survival analyses were performed to asses IL6i retention.

Results: We included 38 patients with SARD-ILD initiating an IL6i, (mean age 58.4 years, 11 males, 12 with MCTD, 8 with
SSc, 6 with RA, 6 with UCTD, 4 with IM, and 2 with a primary SS, Table 1). Mean FVCpp and DLCOpp at IL6i initiation
was 74.7 ± 19.4, and 45.8 ± 16.7, respectively. After IL6i initiation, we observed a significant change in the trajectory of
FVCpp (+2.9% per year after IL6i initiation compared to -7.3% per year before, p = 0.002) and of DLCOpp (+4.7% per year
prior to IL6i initiation vs. -0.17% per year, p = 0.02), Figure 1A. After a mean duration of 57.4 ± 26.1 weeks, qualitative clin-
ical reports of ILD extension on chest HRCT scans showed that 19/34 patients had a stable ILD, 5/34 showed a regression
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of ILD, and 10/34 showed a progression of ILD. The median drug survival was 124.0 weeks (95% CI 73.1, 330), Figure 2.
During the IL6i treatment, the following adverse events were reported in 8/38 patients: 3 severe infections, 2 non-severe
infections, 2 cancers, 2 deaths and 1 transaminitis.

Conclusion: In this real-world study of IL6i in SARD-ILD, a significant improvement of lung function was observed after IL6i.
In good agreement, about 2 third of the patients had a stable or an improvement of ILD extension.

Disclosure: A. Dupont: None; C. Dupin: None; E. Ebstein: None; M. Forien: None; S. Ottaviani: None; P. Le Guen:
None; Q. Philippot: None; R. Borie: None; B. Crestani: None; P. Dieudé: Boehringer Ingelheim, 2, 6; P. Juge:
Nordic, 6.

Figure 1. Trajectories of FVCpp (Panel A) and DLCOpp (Panel B) before and after IL6i initiaition. The shaded grey represents the 95%CI of the tra-
jectory. FVC: forced vital capacity, DLCO: diffusing capacity of carbon monoxide, IL6i: interleukin-6 inhibitor.

Figure 2. Kaplan-Meier curve for retention of iinteleukin-6 inhibitor.
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Abstract Number: 2035

Older Age and Higher Erythrocyte Sedimentation Rate Are Associated
with Increased Disease Burden at Diagnosis in a Cohort of IgG4-Related
Disease Patients

Humberto Campos Clemente, Barbara Bayeh, Monica Raquel de Souza Aquino, Fernanda Oliveira de Andrade Lopes,
Thiago Quadrante Freitas, Rafael Alves Cordeiro and Henrique Ayres Mayrinki Giardini, Rheumatology Division, Hospital
das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunoglobulin G4-related disease (IgG4-RD) is a fibroinflammatory condition primarily affect-
ing middle-aged males. It is characterized by mass lesions affecting various organs, such as the pancreas, lacrimal
glands, salivary glands, retroperitoneum, aorta, biliary tree, and lymph nodes. Diagnosis involves a comprehensive
assessment of clinical features, imaging findings, histological evaluation, and elevated serum IgG4 levels. Few studies
have explored the relationship between clinical and demographic features and disease extension at the time of
diagnosis.

Our study aimed to assess the association between demographic data (age, sex), baseline laboratory tests (C3, C4,
C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), total IgG, total gammaglobulin in serum protein electropho-
resis), time interval between symptom onset and diagnosis (in days), and the number of affected organs at diagnosis in a
Brazilian cohort of IgG4-RD patients.

Methods: We conducted a retrospective analysis using a medical electronic database from a Brazilian tertiary center.
Inclusion criteria encompassed individuals aged over 18 with IgG4-RD, classified according to the 2019 ACR/EULAR
criteria. Qualitative data were presented using absolute and relative frequencies, while quantitative data were described
as median and quartiles. Spearman correlations were calculated for age, baseline exams, and the time interval between
symptom onset and diagnosis, with the number of affected organs. Tests were conducted with a significance
level of 5%.
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Results: Twenty-two IgG4-RD patients were enrolled, with the majority being females (64%) and a median age of 57.5
(49.5; 65) years. The time interval between symptom onset and diagnosis was 732 (220; 1651.8) days. At presentation,
the average number of affected organs was 4 (3; 7), with lacrimal glands (36.4%) and the left orbit (36.4%) being the most
commonly affected organs. Age (r = 0.49, p = 0.02) and ESR (r = 0.562; p = 0.015) exhibited a significant positive corre-
lation with the number of involved organs at diagnosis. No correlation was found between sex, time interval between
symptom onset and diagnosis, C3, C4, total IgG, or gammaglobulin levels and disease extension at diagnosis in our
study.
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Conclusion: In our cohort, older age and higher ESR were associated with a higher number of affected organs at IgG4-RD
diagnosis. This data suggests that older patients and those with elevated ESR levels should undergo careful examination
and screening for all possible organic involvement at the time of diagnosis.

Disclosure: H. Clemente: None; B. Bayeh: None; M. Aquino: None; F. Lopes: None; T. Freitas: None; R. Cordeiro:
None; H. Giardini: None.

Abstract Number: 2036

CCN6 Gene Mutation Induces Mitochondrial Dysfunction: The Cause of
Progressive Pseudo-rheumatoid Dysplasia

Yanhong Li1, Xiufeng Bai2 and Yi Liu3, 1West China School of Medicine and West China Hospital, Sichuan University,
Cheng Du, Sichuan, China, 2West China Hospital, Sichuan University, Chengdu, Sichuan, China (People’s Republic), 3West
China Hospital of Sichuan University, Chengdu, Sichuan, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Progressive pseudo-rheumatoid dysplasia (PPRD) is a rare autosomal recessive disorder charac-
terized by non-inflammatory joint issues that primarily affect the articular cartilage. This leads to progressive joint stiffness
and enlargement without accompanying inflammation. Despite its clinical significance, the exact pathogenesis of PPRD
remains poorly understood. Our research group previously conducted Exome sequencing on a PPRD pedigree and

CCN6C223G mutation alters its mitochondrial localization. A. Localization of cellular communication network factor 6 (CCN6) using tagged anti-
bodies. Up: confocal images. Down: images reconstruction of confocal images. Green: Flag-tagged CCN6; Red: Cytochrome C Oxidase Subunit
4 (COXIV), a mitochondria marker. B. The graphics on the right represent the proportion of CCN6+COXIV- (Green) and CCN6+COXIV+(Yellow)
cells. C. Western blot of Chondrocyte whole cell lysate (WCL), cytosol (Cyto), or mitochondrial fractions (mito), probed with antibodies against
COXIV (mitochondrial control), CCN6, or Tubulin (cytosolic control). D, ΔΨm in Chondrocyte cells was determined by using TMRM. E, Intracellular
ATP levels were measured using the ATP Determination Kit.
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identified the C223G mutation in CCN6, which is frequently reported in Chinese literature on PPRD. Building on this ground-
work, our current study aims to delve deeper into the specific pathways and molecular interactions disrupted by CCN6
mutations in the context of PPRD.

Methods: Exome sequencing was conducted on a PPRD pedigree to pinpoint potential genetic mutations associated with
the disorder. To investigate the functional consequences of the identified CCN6mutation, a lentivirus-based expression vec-
tor harboring the mutation was constructed and used to infect chondrocytes, thereby simulating the cellular pathology
observed in PPRD. Subsequent analyses included co-immunoprecipitation to study protein interactions, confocal imaging
to observe cellular and subcellular structures, Western blotting to assess protein expression levels, and flow cytometry to
evaluate changes in cell cycle and apoptosis.

Results: Exome sequencing identified the C223G mutation in the CCN6 gene, which is the most frequently reported muta-
tion in the Chinese literature on PPRD. Subsequent cell transfection experiments showed that wild-type CCN6 localizes to
chondrocyte mitochondria, whereas the CCN6 (C223G) mutant remains in the cytoplasm. Further investigations demon-
strated that the CCN6-C223G mutation impairs the interaction with the mitochondrial chaperone HSP60, in contrast to
the normal binding observed between wild-type CCN6 and HSP60. This impaired interaction leads to abnormal HSP60
function, triggering the activation of the mitochondrial unfolded protein response (mtUPR). The activation of mtUPR disrupts
cellular energy metabolism and results in altered gene expression within the nucleus. These findings provide insight into the
molecular mechanisms by which the CCN6mutation contributes to the pathogenesis of PPRD, highlighting the critical role of
mitochondrial function and intracellular protein homeostasis in this disorder.

Conclusion: Identifying the CCN6-C223Gmutation elucidates its pivotal role in triggering the mitochondrial unfolded protein
response (mtUPR) and subsequent dysregulation of chondrocyte function in PPRD patients. These novel insights into the
molecular mechanisms underlying PPRD pathogenesis highlight a critical pathway that can be targeted for therapeutic inter-
vention. The findings pave the way for the development of targeted drugs aimed at modulating this specific molecular path-
way, offering promising potential for effective treatments for PPRD.

Disclosure: Y. Li: None; X. Bai: None; Y. Liu: None.

CCN6C223G mutation disrupted the interaction between CCN6 and HSP60. A. C20A4 cells were transfected with Flag-tagged wild-type
(WT) CCN6, mutant CCN6 (C223G) constructs. Mitochondrial lysates were immunoprecipitated by an anti-Flag antibody and analyzed using an
anti-HSP60 antibody. B. Levels of mitochondrial unfolded protein response (mtUPR) markers were determined by qRT-PCR. **p<0.01,
***p<0.001, n=3.
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Abstract Number: 2037

Can Tofacitinib Be the Saviour in Treatment of Refractory IgG4-Related
Disease: A Multicentre Experience from India

Jasneet Singh1, SHRUTI BAJAD2 and DHAVAL TANNA3, 1THE MEDICLINIC-ARTHRITIS & RHEUMATOLOGY CENTER,
LUDHIANA, Punjab, India, 2Moolchand hospital, Delhi, DELHI, Delhi, India, 3SAURASHTRA RHEUMATOLOGY CENTER,
Rajkot, Gujarat, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: We did an observational study to assess the efficacy and safety of the Janus kinase (JAK) inhibitor
tofacitinib in patients having refractory IgG4-Related Disease (IgG4-RD).

Methods: Twenty one patients under treatment at three centres of Rheumatology and Clinical Immunology spread over dif-
ferent places in India were enrolled and observed for a minimum duration of one year . All the patients fulfilled the 2019 Amer-
ican College of Rheumatology(ACR)/ European League Against Rheumatism (EULAR) classification criteria for
IgG4-RD. Refractory IgG4-RD was considered when patient was on prednisolone dose > 20 mg /day despite addition of
methotrexate / Azathioprine . Patients were initiated on tofacitinib twice daily, with simultaneous continuation of glucocorti-
coids therapy. They were followed-up for 12 months . No patient was lost to follow up and follow up visit was scheduled
every 2 months. On every visit, IgG4-RD responder index (IgG4-RD RI) , serum IgG4 levels, CRP, ESR and adverse events
(AEs) were noted and assessed. Clinical remission was calculated based the changes of IgG4-RD RI scores and other
parameters.

Results: The demographic data of twenty one patients and their clinical response have been documented in the Table 1
below . All the twenty one patients showed significant improvement, there was a significant decrease in serum IgG4 levels
in all the patients . Six out of twenty one patients showed improvement with IgG4-RD RI scores of 1, but raised CRP and
ESR levels and rest patients showed complete remission with IgG4-RD RI scores of 0 during the follow-up. Four patients
had raised IgG4 levels ( > 140 mg /dl ), rest all patients were able to achieve levels had Three patients were able to stop ste-
roids, five patients had maintainence dose above 10 mg of prednisolone. Thirteen patients were able to taper dosage below
10 mg of prednisolone. Most of the patients were able to tolerate the drug, three patients suffered Herpes Zoster, two

Baseline characteristics, treatment protocol, reduction of corticosteroids and treatment response in patients with IgG4-RD
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patients had hypercholesterolemia and one patient had minor transaminitis. All of them recovered uneventfully and patients
were successfully followed for 12 months with insignificant disease course and no major flare ups.

Conclusion:Our results pave a gateway for exploring role of tofacitinib in treatment of refractory IgG4-RD, as a steroid spar-
ing agent to attain clinical remission. This study has shown that Tofacitinib offers a rosy approach to treatment in
IgG4-RD. Future studies enrolling more number of patients should be encouraged to tap the potential of small molecules like
Tofacitinib where conventional agents fail to deliver .

Disclosure: J. Singh: None; S. BAJAD: None; D. TANNA: None.

Abstract Number: 2038

Nationwide Analysis of Adult Hospitalizations with Rheumatologic
Conditions and Spontaneous Coronary Artery Dissection

Maria Romero Noboa1, Husam El Sharu2, Diego Cornejo3, Rafaella Litvin4 and Almurtada Razok4, 1University of
Alabama at Birmingham, Chicago, IL, 2East Carolina University, Greenville, NC, 3John H Stroger Hospital of Cook County,
Chicago, 4John H Stroger Jr Hospital of Cook County, Chicago, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatic diseases have a higher risk of cardiovascular events, particularly those related
to atherothrombosis which represents the leading cause of premature mortality in most of these conditions. The increased
risk may be explained by the presence of accelerated atherosclerosis, chronic inflammation, glucocorticoid use and autoim-
mune antibodies. Spontaneous coronary artery dissection (SCAD) is an infrequent cause of myocardial ischemia with an
incidence of less than 1%. Recent evidence suggests that SCAD pathogenesis is non-inflammatory and there is no associ-
ation between SCAD and rheumatologic conditions.

Methods:We conducted a retrospective review of 2016-2020 National Inpatient Sample (NIS) database. All acute cor-
onary syndrome (ACS) adult hospitalizations were selected as our study population and were subdivided into SCAD
(ICD-10 code I25.42) with and without rheumatologic conditions. Rheumatologic conditions included were: Ankylosing
Spondylitis, Antiphospholipid Syndrome, Dermatomyositis/Polymyositis, Polymyalgia Rheumatica, Psoriasis or Psori-
atic Arthritis, Rheumatoid Arthritis, Systemic Sclerosis limited or diffuse, Sjogren’s Syndrome, Systemic Lupus Erythe-
matosus, Takayasu’s arteritis and vasculitis either Granulomatosis with Polyangiitis (GPA), Eosinophilic GPA or
Polyarteritis Nodosa. Outcomes were adjusted for hypertension and hyperlipidemia as this have significant impact in
SCAD mortality.

Results: There were 3,136,259 adult hospitalizations with ACS in the 2016 to 2020 NIS database. Of those, 820 had
SCAD associated with rheumatologic condition. Compared to hospitalizations with SCAD and non-rheumatologic condi-
tions (Table 1), the rheumatologic group was older (median age 61 vs 59 years; p=0.073), had more females (75% vs
61%; p< 0.001), similar proportion of Whites (70.7% vs 70.4%; p=0.964), less African Americans (10.4% vs 11%;
p=0.964), less Hispanics (7.9% vs 8.6%; p=0.964), higher CCI mean (3.2 vs 2.2; p< 0.001), higher length of stay (LOS)
(5 vs 4.5; p=0.156), higher median total hospital charges ($141,530.1 vs $129,828; p=0.108) and lower in-hospital mor-
tality (2.4% vs 4.8%; p=0.161). Insurance and house-hold income was similar between the 2 groups. In terms of
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comorbidities, the rheumatologic group had more hypertension (51.2% vs 46.7%; p=0.246), lower diabetes (20.7% vs
22.1%; p=0.672), more obesity (23.2% vs 21.9%; p=0.707), less tobacco use (21.3% vs 25%; p=0.284) and more hyper-
lipidemia (61.6% vs 58.2%; p=0.377). Multivariable analysis showed that rheumatologic conditions were associated with
lower odds of SCAD (OR 0.72; p < 0.001, 95% C.I. 0.607 – 0.864). Also, rheumatologic conditions had lower odds of
mortality in patients with SCAD (OR 0.41; p=0.082, 95% C.I. 0.152 – 1.121).

Conclusion: Despite having a higher burden of comorbidities, patients with rheumatologic conditions had lower odds of
both SCAD and mortality, though the latter finding was not statistically significant. Patient with SCAD were less likely to have
any rheumatologic comorbidities than other patients admitted for ACS but without SCAD.

Disclosure: M. Romero Noboa: None; H. El Sharu: None; D. Cornejo: None; R. Litvin: None; A. Razok: None.

Table 1: Descriptive Characteristics of Adult Acute Coronary Syndrome - SCAD Hospitalizations from the 2016 to 2020 National Inpatient Sample
Database (n= 26735)
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Abstract Number: 2039

Canakinumab Treatment in Patients with Familial Mediterranean Fever:
A Tertiary Center Experience

Ozkan Berke Simsek1, Ali Ayla2 and Serdal Ugurlu3, 1Istanbul University-Cerrahpasa, Istanbul, 2UTHealth Houston
Division of Rheumatology, Houston, TX, 3Istanbul University-Cerrahpasa, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Canakinumab is one of the most commonly used second-line agents in familial Mediterranean fever
(FMF) after treatment failure or discontinuation of colchicine treatment. The efficacy and safety of canakinumab in patients
with FMF have been mainly proven by randomized controlled trials; however, real-life studies are needed to analyze treat-
ment retention and characterize the side effect profile. Here, we aimed to describe our experience with canakinumab in
the treatment of patients with FMF.

Methods: In this study, we retrospectively reviewed the charts of the patients with FMF followed up at our tertiary autoin-
flammatory diseases clinic, diagnosed according to the Tel-Hashomer criteria, who had received at least three doses of

Table 1: Characteristics of the Patients.

Table 2: Causes of Treatment Discontinuation.
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canakinumab treatment since 2012. Pregnant patients were excluded from the analysis. The patients were analyzed for
genetic mutations for FMF. The reasons for discontinuation and the duration for discontinuation were recorded for the
patients who had discontinued canakinumab treatment.

Results: A total of 63 FMF patients who had used canakinumab were identified. The patients were primarily female (60.3%),
with a mean disease duration of 22.6 years (Table 1). Thirty-five patients were homozygous for the M694V mutation, and
13 were heterozygous. Out of 63 patients, 47 of them (74.6%) had treatment discontinuation. The most common reasons
were non-compliance, insufficient response, and skin rash at the site of injection (Table 2). Seven patients also stopped
treatment due to sustained remission. Out of 47 patients who discontinued canakinumab treatment, 34 (72.3%) restarted
receiving canakinumab due to recurrence of attacks. The mean time to a new attack after treatment discontinuation was
4.13 ± 2.58 months.

Conclusion:We conclude that many patients on canakinumab experienced treatment discontinuation during the course of
their treatment; however, most of them were restarted on canakinumab, which suggests that reasons for discontinuation
were mostly reversible. Noncompliance remains a major issue which necessitates the need for measures to increase
retention.

Disclosure: O. Simsek: None; A. Ayla: None; S. Ugurlu: None.

Abstract Number: 2040

Effective Management of Idiopathic Recurrent Pericarditis with Anakinra
in Clinical Practice

Martin Michaud1, Laurent Sailler2, Mélanie LEMEU3, Brice CASTEL4, Fabienne Vacheret5, Laurent Prudhomme6 and
Grégory Pugnet7, 1Clinique Saint Exupery, Toulouse, France, 2CHU Toulouse, Toulouse, France, 3CH Albi, Albi, France,
4CH TARBES, Tarbes, France, 5CH Perpignan, Perpignan, France, 6CH Castres, Castres, France, 7Toulouse Rangueil
University Hospital, Toulouse, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic recurrent pericarditis (IRP) is a rare autoinflammatory syndrome marked by recurrent
pericardial inflammation after an initial episode of acute pericarditis. Standard treatment involves colchicine and aspirin/
NSAIDs, with corticosteroids as second-line therapy and immunosuppressive drugs, including targeted therapies like ana-
kinra, as third-line options. Anakinra, an interleukin-1 inhibitor, has shown promise in treating IRP. This study aimed to eval-
uate the safety and efficacy of anakinra in real-life settings.

Methods: Patients with IRP who received anakinra from 2018 to 2024 in Midi-Pyrénées, France, were retrospectively iden-
tified. They met the 2015 ESC criteria for recurrent pericarditis. Demographic data, clinical features, and treatment
responses were analyzed. A complete response was defined as the absence of symptoms, elevated C-reactive protein,
and pericardial effusion. Event-free survival (EFS) was estimated using the Kaplan-Meier method. The glucocorticoid-sparing
effect was evaluated with Fisher’s exact test, with significance set at 0.05.
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Results: The study enrolled 12 patients, with 4 (33%) males and 8 females. The mean age at diagnosis was 42.6 ±
13.6 years. All patients presented with chest pain, elevated C-reactive protein levels, and pericardial effusion. Characteristic
ECG changes were noted in 7 patients (58%). Additionally, 7 patients (58%) had associated pleural effusion, and 4 (33%)
experienced cardiac tamponade. Initial treatment consisted of colchicine combined with aspirin or NSAIDs as first-line ther-
apy, followed by corticosteroids as second-line therapy. Surgical pericardial drainage was performed in 6 patients (50%).

Among the participants, 10 (83%) were corticosteroid-dependent, and 2(16.6%) were corticosteroid-resistant. Patients had
an average of 5.5 ± 1.4 pericarditis attacks before starting anakinra, with a mean duration from the first attack to anakinra
initiation of 15.4 ± 13.9 months.

Anakinra was administered daily via subcutaneous injection (100 mg/day) to all patients. Ten patients (83.3%) received con-
comitant colchicine with anakinra. The mean duration of anakinra treatment was 28.4 ± 21.3 months. During anakinra ther-
apy, daily corticosteroid use significantly decreased from 17.9 ± 10.68 mg to 0 mg (p < 0.005). A complete response was
observed in all patients (100%).

PATIENTS CHARACTERISTICS

ANAKINRA TREATMENT IN PATIENTS WITH IDIOPATHIC RECURRENT PERICARDITIS

RELAPSE FREE SURVIVAL
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An attempt to discontinue anakinra was made in 10 patients (83.3%): 3 patients experienced pericarditis relapse, and 3 suc-
cessfully discontinued anakinra treatment. All relapses were managed by reintroducing daily 100 mg anakinra injections. The
event-free survival rate at 18 months of anakinra use was 75%. No serious adverse events were reported during follow-up.

Conclusion: Anakinra is a safe and effective treatment for patients with idiopathic recurrent pericarditis resistant to conven-
tional therapies. It significantly reduced the frequency of pericarditis attacks and enabled the discontinuation of corticoste-
roids in most patients. These findings support anakinra as a valuable third-line therapy for managing IRP.

Disclosure: M. Michaud: None; L. Sailler: None; M. LEMEU: None; B. CASTEL: None; F. Vacheret: None;
L. Prudhomme: None; G. Pugnet: None.

Abstract Number: 2041

Global Prevalence and Clinical Outcomes of Cogan Syndrome

Anna-Kay Palmer1 and Irene Tan2, 1Jefferson Einstein Hospital, Philadelphia, PA, 2Einstein Healthcare Network
Philadelphia - Jefferson Health, Bala Cynwyd, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cogan syndrome (CS) is an extremely rare autoimmune systemic vasculitis characterized by intra-
ocular inflammation and vestibulo-auditory dysfunction. The global prevalence of this disease is currently not known. There
are fewer than 250 reported cases reported with no noted gender predilections. The actual number of individuals with
Cogan’s syndrome could be higher than reported as many cases may be incorrectly diagnosed as idiopathic hearing loss/

Table showing characteristics of patients diagnosed with Cogan Syndrome
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deafness, autoimmune inner ear disease and idiopathic recurring keratitis. We sought to investigate the global prevalence
and clinical outcomes among patients with typical CS in a global research database.

Methods: This study was conducted using Trinetx, a global federated health research network providing access to elec-
tronic medical records across large healthcare organizations (HCOs). Using ICD-10 codes, patients diagnosed with Cogan
Syndrome over the past 20 years were identified. We assessed the prevalence as well as the outcomes of blindness, hearing
loss, aortic insufficiency and heart failure within 5 years of diagnosis.

Results: A total of 126,851,661 patients were queried on June 9, 2024. The prevalence of CS was found to be 0.00015%
(1,930). The mean age of diagnosis was 50, females were more commonly affected, and more than half of patients were
Caucasian. The risk of hearing loss was 19.6%, 13% had vertigo, 5% developed aortitis and aortic valve insufficiency, and
5.8% developed heart failure. Only 2% of patients were diagnosed with blindness within 5 years after diagnosis.

Conclusion: CS is an uncommon disease with a prevalence of 0.00015%. Unlike prior case reports, this data supports a
female predominance in CS. The major disease-related morbidity is hearing loss followed by vertigo and infrequently aortitis
and blindness.

Disclosure: A. Palmer: None; I. Tan: None.

Abstract Number: 2042

Overview of Lung Manifestations in Sarcoidosis and Various Treatment
Approaches at a University Center

Aleeza Qamar1, Upasana Agrawal2, Karan Sachdeva3, Zara Hassan4, Alex Zamora1, Syeda Nida5, Sarwat Umer1, Samina
Hayat1 and Kinza Muzaffar6, 1LSU Health-Shreveport, Shreveport, 2LSU Health, Shreveport, Shreveport, LA, 3Louisiana
state university health shreveport LA, Shreveport, 4Louisiana State University Health Sciences, Shreveport, LA, 5LSU
Healh-Shreveport, Shreveport, 6LSU HEALTH SHREVEPORT, SHREVEPORT, LA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis is a disease occurring in the form of non-caseating granulomas, with unclear etiology
and multi-system manifestations. Pulmonary involvement in sarcoidosis is a cardinal manifestation and has a risk of progres-
sion to pulmonary fibrosis in about 5% of patients with increased mortality. This study has been conducted to review variable
lung manifestations, treatment choices and outcomes at our health center.

Methods: A cohort of forty-eight patients evaluated by Rheumatology for pulmonary sarcoidosis over three years (January
2021 through January 2024) was selected for manual chart review at LSU-Health Shreveport. Data was collected and a ret-
rospective analysis was performed regarding imaging findings, diagnosis and treatment approaches for pulmonary sarcoid-
osis. It was checked whether diagnosis had been supported with biopsy or whether it was determined based on clinical, and
imaging findings. Computed tomography (CT) scan findings of chest were reviewed to evaluate improved, stable, or wors-
ened outcomes. Statistical analysis through T-tests and Chi square tests was performed for quantitative and categorical val-
ues, respectively.
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Results: The mean age of all patients (n=48) was 55.5 years (SD=11.5). Among all patients, 66.7% were female. Most
patients were Black (93.8%). Approximately 81.3% of patients had biopsy-proven sarcoidosis. Lymphadenopathy was
present in 85.4% of patients overall, with interstitial lung disease (ILD) and ground glass opacities (GGOs) present in
23.9% of patients overall. Fibrosis was present in 14.6% of patients overall, and abnormal PFT results were found in
37.5% of patients.

Other organ involvement was observed in 45.8% of patients overall. CT improvement was observed in 45.8% of patients
overall, with similar percentages in both the TNF alpha (44.4%) and non-TNF alpha (46.7%) groups. There was no statisti-
cally significant difference between the groups (p=0.632).

Various treatments were administered, including Mycophenolate, Prednisone, Methotrexate, Azathioprine, HCQ
(Hydroxychloroquine), Rituxan, and Arava. The proportions of patients receiving these treatments were generally compa-
rable between the TNF alpha and non-TNF alpha groups, with no statistically significant differences observed for most
treatments.

Conclusion: In conclusion, this retrospective study offers insights into pulmonary sarcoidosis management at our center,
highlighting common manifestations like lymphadenopathy, interstitial lung disease, and ground glass opacities. Extrapul-
monary organ involvement was prevalent, underscoring the systemic nature of the disease.

Limitations include the small sample size and potential benefits of incorporating detailed measures like serial PFT findings to
enhance outcomes. Treatment typically begins with glucocorticoids, followed by csDMARDs, and anti-TNFs for refractory
cases or to reduce glucocorticoid use. Mycophenolate, Prednisone, and Methotrexate were commonly prescribed, often
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with TNF-alpha inhibitors, yet treatment outcomes, including CT scan improvements, did not significantly differ between TNF
alpha inhibitors and other therapy groups.

Disclosure: A. Qamar: None; U. Agrawal: None; K. Sachdeva: None; Z. Hassan: None; A. Zamora: None; S. Nida:
None; S. Umer: None; S. Hayat: None; K. Muzaffar: None.

Abstract Number: 2043

Evaluation of Medication Adherence of FMF Patients Transitioned from a
Pediatric Clinic to an Adult Clinic: A Cross-sectional Study

Fatma Zehra Avci1, Feyza Nur Azman2, Elif Sila Unsal3 and Serdal Ugurlu4, 1Department of Internal Medicine,
Cerrahpasa Medical Faculty, Istanbul University-Cerrahpasa, Istanbul, Turkey, 2Cerrahpasa Medical Faculty, University
of Istanbul, Istanbul, Turkey, 3Cerrahpasa Medical Faculty, Istanbul University-Cerrahpasa, Istanbul, Turkey, Istanbul,
4Istanbul University-Cerrahpasa, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean Fever (FMF) typically begins in childhood. It has been demonstrated that col-
chicine can reduce FMF attacks, prevent the development of amyloidosis, and is recommended as a lifelong treatment.
Therefore, adhering to treatment is crucial.

The transition from pediatric to adult rheumatology care presents significant challenges for FMF patients diagnosed in child-
hood, such as moving from parental to self-care and adapting to a new clinical setting. This study aimed to assess medica-
tion adherence among FMF patients who transitioned from pediatric rheumatology to adult rheumatology care, and to
identify factors that may lead to non-adherence.

Methods: The study was conducted at the Rheumatology Clinic of Cerrahpaşa Medical Faculty between April and June
2024. It included 256 patients who were transferred from the pediatric rheumatology clinic between 2017 and 2024 and
who were being treated with medications such as colchicine, anakinra, or canakinumab. The researchers noted the patients’
age, gender, age at diagnosis, age at transition, and the medications they were using during the routine examination.

The Medication Adherence Scale in FMF (MASiF) questionnaire, consisting of 18 items, was administered to the patients.
MASiF includes the items about knowledge about the medication, adherence to the treatment, barriers to drug use, factors
that may increase compliance. The participants answered each item on a Likert scale (1 = strongly agree, 2 = agree, 3 = no
idea, 4 = disagree, 5 = strongly disagree). 60 points and above was accepted as “adherence” and a point less than 60 was
considered as “non-adherence”. Gender, age, diagnosis age, and transition age were compared between the two groups.
p < 0.05 was considered significant.

Results: The patients’ characteristics are presented in Table 1. All patients were using colchicine. 21 patients (8.2%) were
being treated with anakinra with colchicine, 13 patients (5%) were being treated with canakinumab in addition to colchicine.
In MASiF scores, the mean was 56.9 (±10.1), the minimum was 33, the maximum was 86. 102 patients (39.6%) were con-
sidered to have medication adherence and 154 patients (60.4%) were considered to have not medication adherence. Differ-
ences between the two groups are presented in Table 2.

4142

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: As a result, medication adherence was found to be significantly lower in patients diagnosed at a younger age
and in patients with longer disease duration. Age, gender, and transition age had no significant effect on medication compli-
ance. Our conclusions based on these results are as follows: In FMF, being diagnosed at a younger age and longer disease
duration negatively affects medication compliance. Being diagnosed at a younger age may have negative effects in terms of
understanding the disease, difficulty in using medication, and adequate parental support. More studies are needed on this
subject. The reason for low medication compliance in patients with long disease duration may be boredom and distrust of
medication. More studies are needed on this subject. Since FMF is a disease that extends from childhood to adulthood, a
smooth transition period may increase adaptation.

Disclosure: F. Avci: None; F. Azman: None; E. Unsal: None; S. Ugurlu: None.

Abstract Number: 2044

Clinical Practice Patterns, Rilonacept Appropriate Use for Recurrent
Pericarditis

Jessica Farrell1, Michael Allen2, Lee Shapiro3, Victoria Michaels4, Arifa Javed5, Nabiha Qureshi6, Summia Matin Afridi7,
Shahad Almahmoud8, Getzabeth Bosques Gomez9 and Khoa Richard Ngo10, 1Albany College of Pharmacy & Health
Sciences/Albany Medical Center, Delmar, NY, 2Albany Medical Center, Delmar, NY, 3Albany Medical College, Stillwater,
NY, 4AlbanyMedical Center, Wynantskill, NY, 5AlbanyMedical Center, Rensselaer, NY, 6AlbanyMedical Center, Menands,
NY, 7Albany Medical Center, Albany, NY, 8Albany College of Pharmacy & Health Sciences/Albany Medical Center, Albany,
NY, 9Albany College of Pharmacy and Health Sciences/Albany Medical Center, Albany, NY, 10Albany Medical Center,
Voorheesville, NY
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Background/Purpose: Pericarditis is inflammation of the pericardial sac which can be of infectious or non-infectious
etiology, commonly associated with rheumatic diseases. Pericarditis is defined as “recurrent” in cases of relapse after
a minimum symptom-free interval of 4–6 weeks. 1,2 In the past few years, multiple case reports were published
showing that pericarditis cases increased due to long-lasting COVID-19 symptoms and mRNA COVID vaccination.
3-5 First-line treatments include Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), colchicine and low-dose steroids
which can all be used as monotherapy or in combination. Patient comorbidities play a significant role in choice of
therapy due to safety concerns. Rilonacept is an IL-1 inhibitor and is the first FDA approved treatment (2021) for
recurrent pericarditis. To date, there is no published data that provides a standardized approach to utilize rilonacept
for recurrent pericarditis. More data is needed to evaluate the long-term efficacy and safety of rilonacept and to pro-
vide guidelines for treatment.

This study aims to investigate trends in patient characteristics, treatment patterns including initiation, corticosteroid use and
transition process from anakinra, clinical improvement, and safety. Also to provide a standardized approach to tapering
NSAIDs, colchicine, and glucocorticoids and a standardized process of transition from anakinra to rilonacept.

Methods: The is a clinical practice pattern retrospective observational study including all patients treated with rilonacept for
recurrent pericarditis in Albany Medical Center – Division of Rheumatology. Statistical analysis is mainly descriptive using
means, percentages, and standard deviations.

Results: A total of 23 patients who received rilonacept for recurrent pericarditis from May 2023 to January 2024 were
included (Table 1). There have been no occurrence of recurrent pericarditis after rilonacept initiation. Corticosteroids were
tapered over an average of 6.6 weeks after rilonacept initiation. Out of 23 patients, a total of 19 patients continued rilonacept
dosing every 7 days, doses were extended to every 10 days in 3 patients, and every 3 weeks in 1 patient. Twenty-two
patients are still receiving rilonacept, with maximum duration reached up to 106 weeks. One patient discontinued the treat-
ment due to continuous chest pain not related to pericarditis. Per patients report, there have been no severe infections
developed during therapy with rilonacept. Pharmacy team was involved in obtaining access to rilonacept and patient educa-
tion for 100% of patients

Conclusion: In a small population, we did not identify major safety concerns and rilonacept seems to be efficacious as ste-
roid sparing therapy for a treatment duration of more than 100 weeks. Pharmacy team role is significant in terms of
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medication access, patient and providers education, transition of care including steroid tapering plan and follow up. This
study will provide practical guidance on accessing the medication, utilizing rilonacept appropriately, and transition of care
including steroids taper and follow up.

Disclosure: J. Farrell: None; M. Allen: None; L. Shapiro: None; V. Michaels: None; A. Javed: None; N. Qureshi:
None; S. Afridi: None; S. Almahmoud: None; G. Bosques Gomez: None; K. Ngo: None.

Abstract Number: 2045

Descriptive Study on the Use of Serum Levels of Immunoglobulin G4,
Immunoglobulin E and Eosinophil Count as Serum Biomarkers Across
Four Clinical Phenotypes of IgG4-Related Disease

Vineetha Philip1, Soudabeh Daliri2, Alma Aveytia Camacho2, Ruba Memon3, Myriam Guevara2 and Sarah Kazzaz4,
1Houston Methodist Hospital, Sugar Land, TX, 2Houston Methodist, Houston, TX, 3Houston Methodist, Missouri City, TX,
4Houston Methodist Hospital, Houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4 – Related Disease (IgG4-RD) is a multisystem immune-mediated fibroinflammatory disorder
that can affect nearly any organ and can mimic other inflammatory conditions, malignancy and infections, posing a diagnos-
tic challenge. The clinical presentation of IgG4 –RD has been characterized into four clinical phenotypes such as 1):
Pancreato-Hepato-Biliary 2) Retroperitoneal/Aortitis 3) Head and Neck limited and 4) Mikulicz/Systemic. The serum Immu-
noglobulin G4 (IgG4) level, Immunoglobulin E (IgE) level, and eosinophil count have been described as serological bio-
markers in IgG4-RD. There is evidence that higher baseline values of serum IgG4, IgE, and eosinophils can predict the
clinical phenotype of IgG4-RD. The aim of our study is to confirm the use of these serological biomarkers across the four clin-
ical phenotypes of IgG4-RD.

Methods: The electronic health record (EHR) database at Houston Methodist Hospital was queried to identify all
patients with an ICD-10 diagnosis code of IgG4-RD within the past two years. Out of 36 identified patients with
IgG4-RD, a final cohort of 10 patients was isolated from the main single outpatient clinic after excluding patients from
peripheral centers and those with overlap of ANCA-associated vasculitis with IgG4-RD. The demographic data and
pattern of organ involvement were noted by chart review and patients were classified among 4 phenotypes of
IgG4-RD. The serum IgG4, IgE levels and eosinophil count of all patients were noted, and mean values were calcu-
lated across the four phenotypes of IgG4-RD.

Results: The mean age of our cohort was 60.3 years, with the oldest at the age of diagnosis representing phenotype
2 (67 years) (Table 1 and Table 2). Gender was equally represented in our population (male 50%, female 50%). 40% of our
cohort consisted of individuals who identified as White, 20% as Hispanic, 20% as African American, and another 20% as
Asian. Most of our cohort was classified as phenotype 4 (60%), followed by phenotype 2 (20%), phenotype 3 (10%) and
phenotype 1 (10%). Our population represented a wide spectrum of organ involvement (Table 1). Mean IgG4 levels differed
among phenotypes: 313 mg/dl for phenotype 1; 37.5 mg/dl for phenotype 2; 233 mg/dl for phenotype 3; and 488 mg/dl for
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phenotype 4 (Table 2). Mean IgE levels also varied: 543 IU/ml for phenotype 1; 38.5 IU/ml for phenotype 2; 654 IU/ml for
phenotype 3, and 2012.4 IU/ml for phenotype 4. Eosinophil counts in percent were 8% for phenotype 1; 8.65% for pheno-
type 2; 7.9% for phenotype 3, and 10.4% for phenotype 4.

Conclusion: Our cohort represents the heterogenous organ manifestation among the four phenotypes described in
IgG4-RD. The majority of patients were represented as phenotype 4 with equal distribution among both male and female
gender, in contrary to the male predominance previously described. Additionally, our cohort verified higher levels of serum
IgG4, IgE, and eosinophil count in phenotype 4 and the lowest levels of IgG4 and IgE in the retroperitoneal/aortitis phenotype
2. This descriptive study confirms the clinical value of IgG4, IgE levels and eosinophil count as serum biomarkers for diagno-
sis for IgG4-RD and differentiation among each phenotype.

Disclosure: V. Philip: None; S. Daliri: None; A. Aveytia Camacho: None; R. Memon: None; M. Guevara: None;
S. Kazzaz: None.
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Abstract Number: 2046

Duration of Disease and Long-term Outcomes in Patients with Difficult-
to-treat Recurrent Pericarditis: A Chronic Condition Treated with NSAIDs,
Colchicine, Corticosteroids, and Anti-IL-1 Agents

Antonio Brucato1, Elisa Ceriani2, Francesco Agozzino3, Silvia Berra4, Antonio Gidaro2, Silvia Macchi5, Letizia Vena5,
Paolo Bindi5, Alberto Pavarani6, Francesco Moda7, Ludovico Luca Sicignano8, Celeste Murace8, Elena Verrecchia8,
Caterina Chiara Decarlini9, Silvia Maestroni10, Gabriella Marinaro4, Lucia Trotta3, Massimo Pancrazi3, Lisa Serati3, Enrica
Negro3, Claudia Gabiati3, Elisa Calabrò3, Angela Mauro11, Luisa Carrozzo3, Emanuele Bizzi3 and Massimo Imazio12,
1Department of Biomedical and Clinical Sciences, University of Milano, Department of Internal Medicine, Ospedale
Fatebeneratelli, Milano, Milano, Lombardia, Italy, 2Department of Internal Medicine, Ospedale Luigi Sacco, Milano,
Milan, Italy, 3Department of Internal Medicine, Ospedale Fatebeneratelli, Milano, Milan, Italy, 4Department of Internal
Medicine, Ospedale Fatebeneratelli, Milano, Milano, Italy, 5University of Milano, Milan, Italy, 6University of Milano, Milan,
7Department of Clinical Sciences and Community Health, University of Milan, Milan, Italy, 8Fondazione Policlinico
Universitario "A. Gemelli" IRCCS, Rome, Rome, Italy, 9Cardiology Division, Cardiovascular Department, San L. Mandic
Hospital, Merate, Lecco, Italy, 10Internal Medicine Department, Papa Giovanni XXIII Hospital, Bergamo, Bergamo, Italy,
11Pediatric Rheumatology Unit, Department of Childhood and Developmental Medicine, Fatebenefratelli-Sacco
Hospital, Milan, Italy, 12University of Udine, and Cardiothoracic Department, University Hospital Santa Maria della
Misericordia, Udine, Milan, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Recurrent pericarditis (RP) challenges pts and clinicians in terms of long-term management. Objec-
tive of this study was to evaluate the remission rate (drug-free for at least 6 months) and disease duration of RP. Secondary
objectives were to assess the “improvement rate”, defined as discontinuation of immunomodulatory therapy (either cortico-
steroids or IL-1 antagonist), and to characterize the sub-group of patients managed with IL-1 inhibitors.

Methods: 370 pts with idiopathic or post cardiac injury RP were studied, male 49%, median age 49 yrs. Cox proportional
hazards models were used to evaluate risk factors for disease duration (time to remission) and for IL1-pathway inhibitor
discontinuation.

Results: The median follow-up (from first attack to last observation) was 4.9 yrs (IQR 2.8-8.4) (2590 patients-year). Median
duration of disease was 3.8 yrs (IQR 2.1-7.5). CRP higher than 1 mg/dL (81%) and pericardial effusion (81%) characterized
first attack. A median of 4 recurrences (IQR 2-7) and a median hospitalization rate of 1.1/year (IQR 0.6-1.9) was recorded. At
the last follow-up, 126 pts (34%, CI 28.7-40.4%) were free of any therapy for at least six months, with a median remission
duration of 2.3 yrs (IQR 1-3.7). Remission rate was approximately 7% per yr. The disease duration was shorter for patients
in remission (3.1 yrs, IQR 1.6-6.2) than for those still on treatment (4.0 yrs, IQR 2.2- 7.8) (p=0.02). In multivariate analysis,
“guidelines-based therapy” at first attack (p=0.02, HR=1.85, CI 1.25-2.73), and in particular colchicine use (p=0.038,
HR=1.51, CI 1.02-2.23) were associated with a shorter course, whereas steroids use had a negative impact on disease
duration (p=0.003, HR=0.53, CI 0.35-0.81).

Among the 289 pts treated with any type of immunomodulators, 33%were able to suspend any treatment at follow up, while
19% could discontinue only immunomodulators (”improvement rate”). In the subgroup of 96 pts managed with anakinra, at
the last follow-up, 11%were free of any treatment, 5%were in treatment only with colchicine/NSAIDs, 80%were still on ana-
kinra whereas 3% were on low-dose steroids only. The median disease duration was 4.6 yrs (IQR 3.4.-8.8) in patients who
permanently discontinued anakinra and 5.2 yrs (IQR 2.7-7.7) in those still on treatment (p=0.005). Pericardial effusion at the
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first attack was associated with a lower rate of anti-IL-1 discontinuation. Among those still on therapy, median duration of
therapy was: NSAIDs 3.6 yrs (IQR 1.1-5.7) (86 pts); colchicine 3.7 yrs (2-5.8) (185 pts); corticosteroids 3.3 yrs (1.1-5.7)
(68 pts).

Conclusion: This is the largest series of patients with RP, with the longest follow-up. The disease course was long and quite
impacting in term of recurrences and hospitalizations. Guidelines adherence from the very first pericarditis episode had a
favorable role in term of remission and disease duration.

Moreover, this study includes the longest follow-up of patients with RP managed with anti-IL1 therapy. The fact that only
20% were able to stop anti-IL-1 over 4.6 yrs suggests that, once initiated, this disease requires a long-term treatment.
Our data refer to difficult-to-treat patients followed in tertiary referral centers and might not be generalizable.

Disclosure: A. Brucato: None; E. Ceriani: None; F. Agozzino: None; S. Berra: None; A. Gidaro: None; S. Macchi:
None; L. Vena: None; P. Bindi: None; A. Pavarani: None; F. Moda: None; L. Sicignano: None; C. Murace: None;
E. Verrecchia: None; C. Decarlini: None; S. Maestroni: None; G. Marinaro: None; L. Trotta: None; M. Pancrazi:
None; L. Serati: None; E. Negro: None; C. Gabiati: None; E. Calabrò: None; A. Mauro: None; L. Carrozzo: None;
E. Bizzi: None; M. Imazio: None.

Abstract Number: 2047

Safety in Patients with Latent Tuberculosis Who Received Concomitant
Anti-Tuberculosis Medications: Analysis of 11 Studies of Guselkumab in
Psoriatic Disease

Luis Puig1, Tsen-Fang Tsai2, Enrique R. Soriano3, Tina Bhutani4, Megan Miller5, Alexa P. Kollmeier5, Shu Li5, Yin You5,
Melissa Petrick5, Hewei Li6, Hetal Patel7, Frederic Lavie8, Melinda Gooderham9, Angela Londoño10, Mark Lebwohl11 and
Peter Nash12, 1Hospital de la Santa Creu i Sant Pau, Universitat Autònoma de Barcelona, Barcelona, Spain, 2National
Taiwan University Hospital, Taipei, Taiwan (Republic of China), 3Hospital Italiano de Buenos Aires, Buenos Aires,
Argentina, 4University of California San Francisco Medical Center, San Francisco, CA, 5Janssen Research & Development,
LLC, Spring House, PA/San Diego, CA, 6Janssen Pharmaceutical, Hopewell Township, NJ, 7Pharmaceutical Companies of
Johnson & Johnson, Naperville, IL, 8Janssen Cilag Global Medical Affairs, Immunology Global Medical Affairs, Issy les
Moulineaux, France, 9SKiN Centre for Dermatology and Probity Medical Research, Peterborough, ON, Canada, 10CES
University, Medellín, Colombia, 11Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY,
12School of Medicine, Griffith University, Sunshine Coast, Queensland, Australia
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Background/Purpose: Certain psoriatic disease treatments, including TNF-α inhibitors (TNFi), increase risk of latent tuber-
culosis infection (LTBI) activation.1,2 Current treatment guidelines recommend TB screening before initiating systemic
therapy.3,4 Here, we reported safety outcomes in LTBI+ patients (pts) with moderate-to-severe psoriasis (PsO) or active
PsA who received guselkumab (GUS) for up to 5 years (yrs).

Methods: Safety data were pooled from 11 phase 2/3 studies (7 PsO, 4 PsA). GUS was administered as 100 mg subcu-
taneous injections – PsO studies: at Week (W)0, W4, then every 8 weeks (q8w); PsA studies: at W0, W4, then q4w/q8w.
Pts randomized to placebo (PBO) crossed over to GUS at W16 in PsO studies and at W24 in PsA studies. Pts were

4148

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



screened for TB at baseline. Pts with active TB were excluded. Pts with LTBI were eligible if appropriate LTBI treatment
was to be initiated prior to/with the first study drug administration, or if appropriate treatment had been completed within
5 yrs. Safety was reported for PBO-controlled period, yr-by-yr, and through the end of follow-up (PsO: up to 5 yrs; PsA:
up to 2 yrs).

Results: Among all randomized pts, 10.0% (70/697) from Asia-Pacific, 7.3% (51/698) from Western Europe, 7.3%
(179/2453) from Eastern Europe, and 5.3% (74/1407) from North America had LTBI. LTBI treatment initiation occurred prior
to (88.2% [330/374]), with (6.1% [ 23/374]), or after (5.6% [21/374]) the first dose of study drug (median, -8.0 days; inter-
quartile range [IQR], -20.0 to -2.0). LTBI treatments included isoniazid (82.1%), rifampicin (11.8%), and other medications
(17.4%); 89.8% received monotherapy. No new-onset TB/LTBI activation was observed in any GUS-treated pt. During
PBO-controlled period, rates of adverse events (AEs) and serious AEs were similar for GUS- and PBO-treated pts in the
LTBI+ and LTBI- groups (Table 1). Through the end of follow-up, GUS-treated LTBI+ and LTBI- pts had similar cumulative
rates of AEs and serious AEs. Through Yr 1, alanine aminotransferase (ALT) and aspartate aminotransferase (AST) elevations
were more common in the LTBI+ vs LTBI- group; ≤2% of LTBI+ pts had CTCAE Grade 3 elevations vs 0.5% of LTBI- pts
(no LTBI+ pts had Grade 4 elevations) (Table 2). From Yr 1-5 (after �98% of LTBI+ pts completed prophylaxis [median
(IQR) treatment duration=185 (124-274) days]), proportions of LTBI+ pts with elevated ALT/AST were generally similar to
the LTBI- group.

Conclusion: No new-onset TB/LTBI activation was observed in up to 5 yrs of GUS treatment. GUS safety was generally
similar in LTBI+ and LTBI- pts. Consistent with the known safety of LTBI medications,5 ALT/AST elevations were more
common in LTBI+ vs LTBI- pts through Yr 1; ≤2% of LTBI+ pts had Grade 3 vs 0 had Grade 4 elevations. Rates of
ALT/AST elevation were generally similar in LTBI+ and LTBI- pts post-LTBI treatment. The absence of observed TB risk
in GUS-treated pts suggests GUS may be a better treatment option than TNFi in high-risk pts, including those in TB-
endemic regions.

1Kaushik SB. J Am Acad Dermatol. 2019; 80:43-53.
2Gialouri CG. Mediterr J Rheumatol. 2022; 33:150-61.
3Menter AM. J Am Acad Dermatol. 2019; 80:1029-72.
4Coates LC. Nat Rev Rheumatol. 2022; 18:465-79.
5Tostmann A. J Gastroenterol Hepatol. 2008; 23:192-202.
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Disclosure: L. Puig: AbbVie, 2, 5, 6, Almirall, 2, 5, 6, Amgen, 2, 5, 6, Baxalta, 2, 5, 6, Biogen, 2, 5, 6, Boehringer Ingel-
heim, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Gebro, 2, 5, 6, Janssen, 2, 5, 6, JS BIOCAD,
2, 5, 6, LEO Pharma, 2, 5, 6, Merck-Serono, 2, 5, 6, MSD, 2, 5, 6, Mylan, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Regen-
eron, 2, 5, 6, Roche, 2, 5, 6, Samsung-Bioepis, 2, 5, 6, Sandoz, 2, 5, 6, Sanofi-Genzyme, 2, 5, 6, UCB, 2, 5, 6; T. Tsai:
AbbVie, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galderma,
2, GlaxoSmithKlein(GSK), 2, Janssen-Cilag, 2, LEO, 2, Merck Sharp & Dohme, 2, Novartis, 2, Pfizer, 2, Sanofi,
2, UCB, 2; E. Soriano: AbbVie, 2, 5, 6, Amgen, 6, Bristol Myers Squibb, 6, Eli Lilly, 6, Janssen, 2, 5, 6, Novartis, 2, 5,
6, Pfizer, 5, 6, Roche, 2, 5, 6, UCB, 5, 6; T. Bhutani: AbbVie, 1, 12, Principal investigator:, Arcutis, 1, Boehringer-
Ingelheim, 1, Bristol-Myers Squibb(BMS), 1, Castle, 12, Principal investigator, CorEvitas, 1, Dermavant, 12, Principal
investigator, Eli Lilly, 1, Galderma, 12, Principal investigator, Janssen, 1, Leo Pharma, 1, Mindera, 12, Principal investi-
gator, Novartis, 5, Pfizer, 1, 12, Principal investigator, Regeneron, 5, Sun, 1, UCB, 1;M. Miller: Janssen, 3, Johnson &
Johnson, 11; A. Kollmeier: Janssen, 3, Johnson & Johnson, 11; S. Li: Janssen, 3, Johnson & Johnson, 11; Y. You:
Janssen, 3, Johnson & Johnson, 11; M. Petrick: Janssen, 3, Johnson & Johnson, 11; H. Li: Janssen, 3, Johnson &
Johnson, 11; H. Patel: Johnson & Johnson, 3, 11; F. Lavie: Immunology Global Medical Affairs, Janssen Pharmaceu-
tical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; M. Gooderham: AbbVie, 1, 2, 6, Akros, 1, 2,
6, Amgen, 1, 2, 6, AnaptysBio, 1, 2, 6, Apogee, 1, 2, 6, Arcutis, 1, 2, 6, Aristea, 1, 2, 6, Bausch Health, 1, 2, 6, Boehringer
Ingelheim, 1, 2, 6, Bristol Myers Squibb, 1, 2, 6, Celgene, 1, 2, 6, Dermavant, 1, 2, 6, Dermira, 1, 2, 6, Eli Lilly, 1, 2, 6, Gal-
derma, 1, 2, 6, GSK, 1, 2, 6, Horizon, 1, 2, 6, Incyte, 1, 2, 6, Inmagene, 1, 2, 6, Janssen, 1, 2, 6, Kyowa Kirin, 1, 2, 6, LEO
Pharma, 1, 2, 6, MedImmune, 1, 2, 6, Meiji, 1, 2, 6, Merck, 1, 2, 6, MoonLake, 1, 2, 6, Nimbus, 1, 2, 6, Novartis, 1, 2,
6, Pfizer, 1, 2, 6, Regeneron, 1, 2, 6, Roche, 1, 2, 6, SanofiGenzyme, 1, 2, 6, Sun Pharma, 1, 2, 6, Takeda, 1, 2, 6, Tarsus,
1, 2, 6, UCB, 1, 2, 6, Union, 1, 2, 6, Ventyx, 1, 2, 6; A. Londoño: AbbVie, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Eli Lilly, 2, Galderma, 2, Janssen-Cilag, 2, LEO, 2, Novartis, 2, Pfizer, 2, Sanofi, 2; M. Lebwohl: Abb-
Vie, 5, Almirall, 2, AltruBio Inc., 2, Amgen, 5, AnaptysBio, 2, Arcutis, 2, 5, AstraZeneca, 2, Avotres, 2, 5, Boehringer
Ingelheim, 2, 5, Brickell Biotech, 2, Bristol Myers Squibb, 2, Cara Therapeutics, 5, Castle Biosciences, 2, Celltrion,
2, CorEvitas, 2, Dermavant Sciences, 2, 5, Eli Lilly, 5, EPI, 2, Evommune Inc., 2, Facilitation of International Dermatology
Education, 2, Forte Biosciences, 2, Foundation for Research and Education in Dermatology, 2, Galderma, 2, Genen-
tech, 2, Incyte, 2, 5, Inozyme, 5, Janssen, 5, LEO Pharma, 2, LLC, 5, Meiji Seika Pharma, 2, Mindera, 2, Mount Sinai,
3, Ortho Dermatologics, 5, Pfizer, 2, Sanofi-Regeneron, 5, Seanergy, 2, Strata, 2, Trevi, 2, UCB Pharma, 5, Verrica, 2;
P. Nash: AbbVie, 5, 6, BMS, 5, 6, Boehringer Ingelheim, 5, 6, Eli Lilly, 5, 6, Gilead/Galapagos, 5, 6, GSK, 5, 6, Janssen,
5, 6, Novartis, 5, 6, Pfizer, 5, 6, Samsung, 5, 6, Sanofi, 5, 6, UCB Pharma, 5, 6.

Abstract Number: 2048

Prognostic Value of Bronchoalveolar Lavage in CTD-related Interstitial
Lung Disease: An Observational Study

Maximilian Gysan1, Svitlana Pochepnia2, Helmut Prosch2, Antje Lehmann1, Silvia Lee1, Andreas Renner1, Daniela
Gompelmann3, Marco Idzko1, Iris Aykara4, Karolina Anderle4, Peter Weber4, Hans Kiener4, Michael Bonelli4, Daniel Mrak4,
Daniel Aletaha5, Helga Lechner-Radner4 and Kastriot Kastrati4, 1Division of Pulmonology, Department of Internal
Medicine II, Medical University of Vienna, Vienna, Austria, Vienna, Austria, 2Division of General and Paediatric Radiology,
Department of Biomedical Imaging and Image-guided Therapy, Medical University of Vienna, Vienna, Austria, Vienna,
Austria, 3Division of Pulmonology, Department of Internal Medicine II, Medical University of Vienna, Vienna, Austria.,
Vienna, Austria, 4Division of Rheumatology, Department of Internal Medicine III, Medical University of Vienna, Vienna,
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Background/Purpose: The prognostic value of bronchoalveolar lavage (BAL) in connective tissue disease-related interstitial
lung disease (CTD-ILD) is currently underexplored, resulting in a lack of understanding of disease progression and individual
risk assessment in this population. Identifying patients with CTD-ILD, who are at risk of worsening disease presents a signif-
icant clinical challenge. Therefore, this study aims to examine the potential prognostic use of BAL in distinguishing between
patients with progressive and non-progressive CTD-ILD.

Methods: Patients diagnosed with either newly onset or progressive CTD-ILD who underwent BAL were enrolled from rheu-
matology and pulmonology outpatient clinics. Standard-of-care assessments, including high-resolution computed tomog-
raphy (HR-CT) and pulmonary function testing (PFT), were conducted at baseline and follow-up visits. The proportion of
different cell types present in BAL fluid (BALF) was quantified. The demographic and clinical characteristics of these patients
were comprehensively assessed, including age, gender distribution, disease duration, smoking history, extent of lung dis-
ease, and treatment modalities. Progression was defined using a composite outcome including the INBUILD criteria
(a relative decline in forced vital capacity [FVC] ≥ 10% OR a relative decline in FVC of ≥5% to ≤10% AND worsening of respi-
ratory symptoms OR an increased extent of fibrosis on HR-CT OR worsening of respiratory symptoms and an increased
extent of fibrosis), AND/OR necessity of lung transplantation AND/OR escalation of immunosuppressive therapy AND/OR
death attributed to ILD. Multivariable logistic regression analysis was performed to identify risk factors of disease progression
based on BALF cell types adjusting for patient and disease characteristics.

Results:We evaluated 100 patients diagnosed with CTD-ILD, encompassing various subtypes including myositis, systemic
sclerosis, rheumatoid arthritis, mixed connective tissue disease, and Sjögren’s syndrome (Table 1). We identified 41 patients
with progressive ILD. Ratio of Lymphocytes (%) in BALF was significantly increased in patients with progressive CTD-ILD
(progressive: 28.8±22.8 vs. non-progressive: 14.3±16.5, p< 0.01). Multivariable logistic regression analysis demonstrated
that the proportion of lymphocytes in BALF were an independent determinant of disease advancement (Odds Ratio: 1.05,
95% CI: 1.02-1.08, p=0.002), after adjusting for disease state at baseline (FVC, diffusing capacity of the lungs for carbon
monoxide [DLCO]), HR-CT pattern of ILD, CTD diagnosis, and treatment regime (Table 2). Patients with >15% lymphocyte
proportion in BALF showed significantly lower progression-free survival (Figure 1).

Table 1: Baseline characteristics of n=100 patients with connective tissue disease associated interstitial lung disease at time of bronchoalveolar
lavage.

4151

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: BALF analysis, particularly the proportion of lymphocytes, may serve as a valuable biomarker in CTD-ILD. It
holds promise for individual risk stratification and guiding clinical decision-making in this patient population.

Disclosure: M. Gysan: None; S. Pochepnia: None; H. Prosch: None; A. Lehmann: None; S. Lee: None; A. Renner:
None;D. Gompelmann: None;M. Idzko: None; I. Aykara: None;K. Anderle: None; P.Weber: None;H. Kiener: None;
M. Bonelli: None; D. Mrak: None; D. Aletaha: AbbVie, 2, 5, 6, Galapagos, 2, 5, 6, Gilead, 2, 5, 6, Janssen, 2, 5, 6, Lilly,
2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6; H. Lechner-Radner: None; K. Kastrati: None.

Abstract Number: 2049

Genetically Proxied Glucose-lowering Drug Target and Risk of Immune
Mediated Inflammatory Disease: A Mendelian Randomization Study

Dongze Wu1 and Yingzhao jin2, 1Department of Rheumatology and Immunology, Sichuan Provincial People’s Hospital,
University of Electronic Science and Technology of China, Chengdu, China (People’s Republic), 2Department of Medicine
and Therapeutics, The Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong, Hong Kong

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 2: Results of multivariable logistic regression analysis assessing the impact of various factors on disease progression in CTD-ILD. Odds
ratios (OR) and corresponding 95% confidence intervals (CI) are reported for each predictor variable.

Figure 1: Kaplan-Meier curve showing the time to disease progression based on the proportion of lymphocytes in bronchoalveolar lavage (BAL)
fluid. The curve compares two groups: patients with BAL lymphocyte proportion >15% (yellow) and those with BAL lymphocyte proportion
≤15% (blue). The group with lymphocyte levels >15% exhibits a significantly shorter time to progression (p=0.01).

4152

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: There are conflicting findings on the relationship between glucose-lowering drugs and risk of devel-
opment of immune mediated inflammatory diseases (IMIDs). The study aimed to investigate whether genes encoding
glucose-lowering drug targets are causally associated with the risk of IMIDs.

Estimated effects of genetic variation in glucose-lowering drugs targets on immune mediated inflammatory disease
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Methods:We developed genetic instruments for glucose-lowering drug targets (metformin [PRKAB1, ETFDH, GPD2], thia-
zolidinediones [PPARG], sulfonylureas [KCNJ11], glucagon-like peptide 1 analogues [GLP1R]; dipeptidyl peptidase 4 inhib-
itor [DPP4]) using summary genome-wide association data. Genetic instruments were constructed using cis-acting
genome-wide significant (p< 5×10−5) single nucleotide polymorphisms (SNPs) permitted to be in linkage disequilibrium
(r2< 0.001). Summary genetic association estimates for these SNPs were obtained from genome-wide association study
(GWAS) consortia for the following IMIDs: systemic lupus erythematosus, rheumatoid arthritis, type 1 diabetes, asthma, pso-
riasis, atopic dermatitis, systemic sclerosis, inflammatory bowel disease, multiple sclerosis, ankylosing spondylitis. Inverse-
variance weighted random-effects models adjusting for linkage disequilibrium were employed to estimate causal associa-
tions between genetically proxied drug target perturbation and risk of IMIDs. A colocalization posterior probability (PPH4)
>80% was employed to indicate support for shared causal variants across drug targets and IMIDs.

Results: The GLP1R and KCNJ11 were not included in the MR analysis as the number of instrumental SNPs was less than
three. In MR analysis, genetically proxied PPARG was associated with decreased risk of systemic lupus erythematosus
(OR 0.77, 95% CI 0.63-0.94), rheumatoid arthritis (OR 0.82, 95% CI 0.76-0.87), type 1 diabetes (OR 0.83, 95% CI
0.72-0.95), Crohn’s disease (OR 0.92, 95% CI 0.86-1.00); ETFDH was associated with decreased risk of asthma
(OR0.97, 95%CI 0.94-1.00); PRKAB1 was associated with decreased risk of psoriasis (OR 0.93, 95% CI 0.86-0.99). In con-
trast, genetically proxied DPP4 was associated with increased risk of ulcerative colitis (OR 1.51, 95% CI 1.10-2.09). A strong
colocalizations association with PPARG were observed for rheumatoid arthritis and (rs1699346, PP.H4 = 0.99) and type
1 diabetes (rs1699362, PP.H4 = 0.82).

Conclusion: The drug target MR analyses identified several glucose-lowering drug targets associated with IMIDs. Future
studies are warranted to clarify the underlying mechanistic pathways between thiazolidinediones, metformin, dipeptidyl pep-
tidase 4 inhibitor and risk of IMIDs.

Disclosure: D. Wu: None; Y. jin: None.

Abstract Number: 2050

Clinical Enthesitis Concerns Half the Patients with Psoriatic Arthritis, Is
More Frequent in Trials Than in Observational Studies and Is Assessed
Heterogeneously: A Systematic Review with Meta-analysis of 84,262
Patients from 212 Studies

caroline pignon1, Laure Gossec2, Bruno Fautrel3, Clementina L�opez Medina4 and Noemie bibas5, 1Faculté de médecine
Créteil, PARIS, France, 2Sorbonne Université, Paris, France, 3INSERM, UMRS 1136, Institut Pierre Louis d’Epidémiologie et
de Santé Publique, and Sorbonne University – Assistance Publique-Hôpitaux de Paris, Département de Rhumatologie,
Hôpital Pitié-Salpêtrière, Paris, Ile-de-France, France, 4Reina Sofia University Hospital, Cordoba, Spain, 5Sorbonne
Université, paris

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Enthesitis is considered a hallmark of psoriatic arthritis (PsA), however data on the frequency and
consequences of enthesitis are conflicting.
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To analyze clinical enthesitis in PsA including its prevalence, scores used and localization through a systematic literature
review with meta-analysis.

Methods: Systematic review in PubMed from January 2010 to June 2023, of studies of adult patients with confirmed PsA,
reporting information on enthesitis (frequency, characteristics and/or consequences). Studies could be trials or observa-
tional studies, published in English.

Data collected at baseline, included (a) the prevalence of clinical enthesitis (i.e., frequency of having at least one active enthe-
sitis), (b) scores used to assess enthesitis, (c) number of entheses involved per patient with enthesitis, (d) localization of
enthesitis, assessed as localizations cited as a top 3 localization, and (e) impact of enthesitis on patient-reported outcomes
and use of analgesics.

Univariate random-effects meta-analysis was performed to calculate pooled percentages and means in the overall popula-
tion, by score used, and study type.

Results: Overall, 84,262 PsA patients from 212 studies (48 randomized controlled trials (RCTs), 164 observational studies)
were analyzed. The weighted mean age and disease duration were 50.2 (SD 3.1) years and 7.7 (8.4) years, respectively;
52.6 % were women.

Prevalence of enthesitis in patients with PsA: forest plot presented by year of publication, for 44 studies with more than 500 patients.
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The pooled prevalence of enthesitis was 48.1% [95% confidence interval, 43.1-53.1]; heterogeneity was high (I2 100%). The
prevalence was higher in RCTs (pooled prevalence 70.1% [65.6-74.6]) than in observational studies (30.4% [25.5-35.3]) and
appeared similar in recent studies (Figure). Enthesitis was assessed through the Leeds Enthesitis Index (LEI) in 63.7% stud-
ies, the MASES (33.1%) and/or the SPARCC (29.3%). In 16 studies comparing the scores, the prevalence and the pooled
number of entheses involved per patient varied according to the score used, between 59.6% [43.4 - 75.8] and 1.61
[1.42-1.81] for the LEI, and 62.3% [48.2 - 76.3] and 5.67 [5.28-6.06] for the SPARCC respectively. Most common sites
for enthesitis were the Achilles tendon (part of the top 3 localizations in 64.5% studies), lateral epicondyle of the elbow
(41.9%) and plantar fascia (25.8%). In 14 studies, the impact of enthesitis was studied: patients with vs without enthesitis
had higher pain, fatigue, and analgesic use.

Conclusion: Enthesitis is a frequent manifestation in PsA, with a pooled prevalence of 48.1%; enthesitis was more prevalent
in trials than in observational studies, reflecting recruitment patterns. The clinical assessment of enthesitis remains challeng-
ing, with heterogeneity in the scores used influencing the results: the most used score was the LEI which also led to the low-
est prevalence of enthesitis and lowest number of entheses involved. The Achilles tendon was confirmed as the most
frequent localization of enthesitis. Links with patients’ quality of life should be further explored.

Disclosure: c. pignon: None; L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion,
2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; B. Fautrel: AbbVie,
2, 5, Amgen, 2, Biogen, 2, BMS, 2, Celgene, 2, Celltrion, 2, Chugai, 2, Fresenius Kabi, 2, Galapagos, 2, Janssen, 2, Lilly,
2, 5, Medac, 2, MSD, 2, 5, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, 5, Roche, 2, Sandoz, 2, Sanofi-Genzyme,
2, Sobi, 2, UCB, 2; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB
Pharma, 2, 5, 6; N. bibas: None.

Abstract Number: 2051

Clinical Outcomes and Predictors of Relapse in Patients with
IgG4-Related Disease Treated with Rituximab: A Real-World Experience

Guy Katz1, Zachary Wallace2, GraceMcMahon1, Isha Jha1, Ana Fernandes1, Bohang Jiang1, Yuqing Zhang3, Hyon K. Choi4,
Cory Perugino1 and John Stone5, 1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital,
Newton, MA, 3Massachusetts General Hospital, Quincy, MA, 4Massachusetts General Hospital, Lexington, MA,
5Massachusetts General Hospital, Harvard Medical School, Concord, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab (RTX) is often used to treat IgG4-related disease (IgG4-RD), but real-world data on clin-
ical outcomes remain limited. Defining time to relapse and predictors of relapse in a large cohort would guide management
strategies. We aimed to evaluate clinical outcomes of patients with IgG4-RD treated with RTX and identify baseline factors
associated with risk of relapse.

Methods: We performed a cohort study based on a prospective IgG4-RD registry. We included patients who fulfilled the
2019 ACR/EULAR Classification Criteria. Index treatment with RTX was defined as the first RTX administered after registry
enrollment, between 1/1/08 and 10/31/23, for active disease (newly-diagnosed or relapsing) that met no exclusion criteria.
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Table 1. Characteristics at the time of index rituximab treatment. +Includes if any or all of the laboratory variables listed below were checked.
*When multiple lab measurements were available, the lowest value (for C3 and C4) and highest value (for all other values) during the 4-month
period prior to index RTX was used; some laboratory reference ranges differed between patients. SD: standard deviation, RTX: rituximab,
IgG4-RD: IgG4-related disease, GC: glucocorticoid, DMARD: disease-modifying antirheumatic drug, IQR: interquartile range, ESR: erythrocyte
sedimentation rate, CRP: C-reactive protein.

Table 2. Outcomes following index rituximab treatment. Includes n=143 patients in whom follow-up was available following index rituximab. *Clin-
ical relapse defined as 1) increase in dose or new start of GCs for IgG4-RD, 2) initiation of non-RTX immunosuppressive for IgG4-RD, 3) adminis-
tration of RTX or other B cell depleting agent for newly active IgG4-RD, or 4) clinical note from rheumatologist stating that relapse has occurred and
treatment is recommended. **Serologic relapse defined as 1) increase in serum IgG4 to ≥50% higher than post-RTX trough, 2) increase in serum
IgG4 by ≥25% frommost recent value, 3)increase in serum IgG4 that never met the criteria above but that was documented by the rheumatologist
to represent a relapse and/or prompted treatment in the absence of clinical relapse. Values reported as n (%) unless noted otherwise. RTX: ritux-
imab, DMARD: disease-modifying antirheumatic drug, GC: glucocorticoid.
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Exclusion criteria were B cell depletion in the 6 months prior to index date, B cell depletion 6-12 months prior to index date
without B cell repopulation, and malignancy or other autoimmune rheumatic disease treated with radiation, immunotherapy,
or systemic immunosuppression in the 2 years prior to index date.

Demographics, disease features, and laboratory values at the index date and outcomes following RTX were extracted by
medical records review. Among patients whose first-ever treatment with RTX was on the index date, a Cox proportional haz-
ards model was used to estimate hazard ratios (HR) for relapse. Patients were censored at loss to follow-up or prophylactic
re-treatment with RTX (e.g., remission maintenance or partial response to initial RTX course). For laboratory values (contin-
uous predictors), HR for were calculated by comparing top quartiles to bottom quartiles.

Results: 148 patients were included. Demographics and disease features are shown in Table 1. 107 (72%) were male, and
median (IQR) disease duration was 2.4 (1.2-6.6) years. The most common organs involved at the time of index RTX were the
salivary glands (57%), pancreas/hepatobiliary system (47%), lacrimal glands (32%), and kidneys (30%). Follow-up was avail-
able on 143/148 (97%) patients, with a median follow-up of 4.7 years after index treatment. Of these, 121 (85%) achieved
complete remission and 19 (13%) achieved partial responses (Table 2). Clinical relapses occurred in 46 (32%) patients
(median time to relapse: 13.3 months). 99 (69%) patients were re-treated with RTX (median time to re-treatment:
13.9 months). Baseline factors associated with relapse after RTX included disease duration (adjusted HR [95% CI] 1.04
[1.01, 1.08]), number of organs involved (1.17 [1.02, 1.35]), salivary gland involvement (2.04 [1.04, 4.02]), serum IgG3
(4.18 [1.47, 11.88]), serum IgG4 (5.25 [1.51, 18.20]), and erythrocyte sedimentation rate (4.94 [1.07, 22.84]). Male sex
was inversely associated with relapse (0.54 [0.29, 0.99]) (Figure 1).

Conclusion: Nearly all patients with IgG4-RD respond to RTX, but relapses are common. We confirmed prior observations
and identified novel risk factors for relapse, including female sex and salivary gland disease. Given that IgG4-RD is more
common and severe in males, the finding of a lower risk of relapse among male patients in this study is intriguing. These
demographic and disease-specific features associated with relapse may guide management decisions following treatment
with RTX.

Disclosure: G. Katz: Amgen, 1, Evolve Medical Education, 6, Sana, 5, Sanofi, 5, Zenas, 5; Z. Wallace: Amgen Inc.,
2, 12, MITIGATE Committee Member; G. McMahon: None; I. Jha: None; A. Fernandes: None; B. Jiang: None;
Y. Zhang: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB; C. Perugino: Amgen Inc.,
2, 12, MITIGATE Committee Member; J. Stone: Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis,
2, 6, Sanofi, 2, Zenas, 2.

Figure 1. Baseline factors associated with relapse after first-ever rituximab treatment. Multivariable model adjusted for age at index RTX, sex, time
from symptom onset to RTX. For IgG1, IgG3, IgG4, IgE, absolute eosinophil count, ESR, and CRP, HR compares top quartile to bottom quartile
(reference). HR: hazard ratio, RTX: rituximab, GC: glucocorticoid, DMARD: disease-modifying antirheumatic drug, ESR: erythrocyte sedimentation
rate, CRP: C-reactive protein.
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Abstract Number: 2052

Role of Scleroderma/myositis-related Autoantibodies Detected by
Immunoblot to the Diagnosis of Systemic Autoimmune Rheumatic
Diseases in 410 Patients from a Single Referral Center

Carmen Secada G�omez1, Diana Prieto-Peña2, M�onica Renuncio-García3, Juan Irure-Ventura4, Marcos Lopez-Hoyos5 and
Ricardo Blanco-Alonso6, 1Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain,
2Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander,
Cantabria, Spain, 3Division of Immunology, Hospital Universitario Marqués de Valdecilla, Immunopathology Group,
IDIVAL, Santander, Spain, 4Division of Immunology, Hospital Universitario Marqués de Valdecilla. Immunopathology
group, IDIVAL, Santander, Cantabria, Spain, 5Division of Immunology, Hospital Universitario Marqués de Valdecilla.
Immunopathology group, IDIVAL, Santander, Spain, 6Division of Rheumatology, Hospital Universitario Marqués de
Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In clinical practice, immunoblot assays are being used more frequently as a diagnostic tool for sys-
temic autoimmune rheumatic diseases (SARDs).Our aim was to evaluate the significance that an extended analysis of sclero-
derma/myositis-related autoantibodies (aAbs) detected by immunoblot contributes to the diagnosis of SARDs patients.

Methods: From November 2017 to November 2023, we examined all medical records of patients at our center who had
positive immunoblot results related to scleroderma or myositis (Euroimmune AG, Lübeck, Germany). The high suspicion of
SARDs in patients with nonspecific symptoms led to the request of these assays.

Results: 410 patients (127 men/283 women; mean age 58.21 ± 16.29 years) were positive for at least 1 aAb, 69 of them
were positive for 2 aAbs. Main clinical features at the time of immunoblot requests were: arthralgia/arthritis (n=192), Ray-
naud’s phenomenon (n=165), rash (n=64), myopathy (n=56) and sicca syndrome (n=50). During follow-up, 82 patients were
diagnosed with overlap myositis, 75 with scleroderma, 52 with other inflammatory diseases, 41 with interstitial pneumonia
with autoimmune features (IPAF), 36 with undifferentiated connective tissue disease (UCTD), 20 with Sjögren’s syndrome,
18 with dermatomyositis, 17 with systemic lupus erythematosus and finally 1 with necrotizing myositis. In 68 patients the
diagnosis of SARD was finally ruled out (Figure 1). Interstitial lung disease (ILD) was present in 133 patients, being particu-
larly frequent in those with anti-PL12 (p=0.017) in comparison to the rest of the specificities. Cancer was detected in
35 (8.53%) patients, 20 of them were anti-Ro52+ (p=0.01) (Table 1).

Conclusion: For patients with a high clinical suspicion of SARDs, immunoblot assays are very helpful in the diagnosis pro-
cess. While some aAbs, such as anti-Mi2 and anti-Th/To, remain to be nonspecific, other Abs including anti-PL12 and
anti-Ro52 are particularly helpful in detecting SARDs patients with associated ILD and cancer, respectively.
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Disclosure: C. Secada G�omez: None; D. Prieto-Peña: None; M. Renuncio-García: None; J. Irure-Ventura: None;
M. Lopez-Hoyos: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6,
Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 2053

Presence of ANA to Development of Rheumatic Diseases

Uyen Nguyen1 and Huzaefah Syed2, 1Virginia Commonwealth University, School of Medicine, Richmond, VA, 2Virginia
Commonwealth University Medical Center, Richmond, VA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: One of the most common referrals seen in rheumatology is for a positive anti-nuclear antibody
(ANA). Often, the referral does not yield in a connective tissue disease diagnosis, as positive ANAs are often present not only
in rheumatological or autoimmune diseases, but can be elevated in patients with chronic infections, malignancies, and
roughly 11.0 % - 16.1 % of healthy general population (1). The prevalence of ANA also increases with age. Therefore, the
presence of ANA remains of questionable significance. This study aims to identify if patients with positive ANA titers develop
ANA-associated rheumatic disease over years of follow up.

Methods: This retrospective cohort study included patients who were internally referred to our institution’s rheumatology
clinic for positive ANA test results between January 01, 2013 and January 01, 2023. Relevant descriptive and laboratory
results including the reason for ordering an ANA test, laboratory results before or at the time of visit, patient’s final diagnosis,
and follow up appointment, if applicable, were extracted.

Results: 128 patients were referred for a positive ANA result. 22 patients were diagnosed with an ANA-associated disease
in this cohort. 15 individuals were diagnosed at their first visit, 3 within the first 6 months after the initial visit, 1 at 15 months,
and 3 at 31-36months. 80% (8/10) of patients in the two highest titer groups were diagnosed at initial visit or within 6 months
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of visit. No ANA-associated rheumatic diseases were found in patients with titers < 1:160. Patients with higher titers were
more likely to be asked to schedule follow up appointments compared to patients with lower titers. Disease-free cohorts
with titers of 1:1280 had an average of 44 months of follow up, 20 months for 1:2560, and 10-18 months for titers ≤

1:640. The direct ANA group had the lowest average of less than 5 months. The most common reason for ordering an
ANA test was joint pain (54/128, 42%).

Conclusion: In this retrospective study, only 17% of patients who were referred for a positive ANA were diagnosed with a
connective tissue disease during the course of their visits, with the majority being diagnosed at their initial visit. Though many
rheumatologists will continue to follow patients with positive ANAs, in our study, only an additional 5% of patients were diag-
nosed with a connective tissue disease over 35 months. Our study highlights the high prevalence of potentially unnecessary
ANA testing and the need for educational opportunities for general internists on ANA testing. Further studies are also needed
to understand how closely those with positive titers should be followed in the rheumatologic setting.

Disclosure: U. Nguyen: None; H. Syed: None.
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Abstract Number: 2054

Phenotypical Differences in VEXAS Syndrome, Where Are We a Year
Later? Results from a National Cohort Focused on Rheumatological
Patients

Paula García Escudero1, Marta L�opez I G�omez2, Berta Magallanes L�opez3, Diego Dios Santos4, Francisco Javier Toyos
S�aenz de Miera5, Alicia García Dorta6, José Ángel Hern�andez Beriain7, Íñigo Rúa-Figueroa8, cristiana sieiro santos9, Elvira
Díez Álvarez10, Marta Ib�añez Martínez11, Beatriz Frade-Sosa12, Judit Font Urgelles13, Meritxell Sallés Lizarzaburu14, Elena
Riera Alonso15, Ernesto Trallero Aragu�as16, Eugenia Enríquez Merayo17, Maria Rodriguez-Laguna18, irene monjo19,
Carolina Merino20, Paloma Vela-Casasempere21, Ignacio V�azquez G�omez22, Jose Alberto Miranda Filloy23, Rafael Benito
Melero-Gonzalez24, Clara Garcia Belando25, Giuliano Boselli26, Alina Lucica Boteanu27, Dolly Viviana Fiallo Su�arez28,
Cristina Corrales Selaya29, ALBERTO MARIANO RUIZ ROMAN30 and Jaime Calvo-Alén31, 1Hospital Universitario Araba,
Vitoria, 2Hospital Universitario Alava, Vitoria, Pais Vasco, Spain, 3Hospital de la Santa Creu i Sant Pau, Barcelona, 4C. H.
U. A Coruña, C. H. U. A Coruña, 5H. U. Virgen Macarena, H. U. Virgen Macarena, 6Rheumatologist, La Laguna, Spain,
7Rheumatology Department. Hospital Universitario Insular de Gran Canaria, Las Palmas de Gran C, Spain, 8Department
of Rheumatology, Hospital Universitario Doctor Negrín, Las Palmas de Gran Canaria, Las Palmas GC, Spain,
9Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain, 10Complejo
Asistencial Universitario de Le�on, Le�on, Spain, 11Hospital Clínico Universitario de Salamanca, Salamanca, Spain,
12Hospital Clinic de Barcelona, Barcelona, Spain, 13Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 14Althaia
Xarxa Assistencial Universitària Manresa, Manresa, Catalonia, Spain, 15Mutua de Terrasa, Barcelona, 16Hospital Vall
D’Hebron, Barcelona, Spain, 17Hospital 12 de Octubre, Madrid, 18Resident in Rheumatology, Madrid, Spain, 19University
Hospital La Paz, Madrid, Spain, 20Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda (Madrid), Spain,
21Hospital General Universitario Alicante, Alicante, Spain, 22H. U. Dr. Peset, Valencia, 23C. H. U. Lucus Augusti, Lugo,
Spain, 24CHU Ourense, O Carballino, Spain, 25H. C. U. Virgen de la Arrixaca, Murcia, 26hospital miguel servet, zaragoza,
Aragon, Spain, 27H.U. Ram�on y Cajal, Madrid, Spain, 28H. U. de Gran Canaria. Dr. Negrin, H. U. de Gran Canaria,
29Rheumatology, Marques de Valdecilla University Hospital. IDIVAL, Santander, Cantabria, Spain, 30Hospital
Universitario Juan Ram�on Jiménez, Huelva, Spain, 31Department of Rheumatology, Hospital Araba, Vitoria, Pais Vasco,
Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: VEXAS syndrome is an autoinflammatory disorder caused by a mutation in the UBA1 gene, which
leads to a heterogeneous clinical presentation and progressive bone marrow failure. Differences in symptoms and severity
have been described in relation to the type of genetic mutation objectified. This study aims to categorize these clinical sub-
sets in our cohort.

Methods: A retrospective, multicenter study was performed across all 126 hospitals with rheumatology units in Spain.
Patients diagnosed with VEXAS syndrome, characterized by a clinical presentation compatible with a UBA1 gene mutation
and/or presence of vacuoles in bone marrow were included. Data on demographics, clinical features, laboratory results,
genetic mutations, and outcomes were collected. Statistical analyses were conducted using standardized tests.

Results: A total of 42 patients were included, with an average age at diagnosis of 71.55 years (SD ±14.28) and an average
age at symptom onset of 66.12 years (SD ±14.27). The median time from symptom onset to diagnosis was 5 years (IQR
1.75-8.25), and the median time from symptom onset to rheumatology referral was 1 year.

Of these patients, 18 presented a leucine mutation, 6 a valine mutation and 14 a threonine one. Baseline clinical character-
istics by mutation type are detailed in Table 1. Type 1 - leucine mutation was associated with constitutional syndrome, skin
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involvement, arthritis, and anemia, though these associations were numerically rather than statistically significant. Type 2 -
valine mutation was linked to fever, constitutional syndrome, lung involvement as well as anemia and skin manifestations.
This group had a notably higher prevalence of renal involvement, which was statistically significant. Type 3 - threonine muta-
tion was correlated with fever, constitutional syndrome, skin involvement, arthritis, and anemia. Deep vein thrombosis and
thrombocytopenia showed statistically significant associations with the threonine mutation (Figure 1). Five patients died from
VEXAS syndrome: two of them showed a leucine mutation, two a valine mutation and one a threonine mutation (Figure 2).

Conclusion: Although preliminary, these findings suggest that deep vein thrombosis and thrombocytopenia are significantly
associated with the threonine mutation, whereas renal involvement is significantly linked to the valine mutation in our cohort.

Table 1. Baseline characteristics:

Figure 1. Clinical associations with mutations:
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Disclosure: P. García Escudero: None; M. L�opez I G�omez: None; B. Magallanes L�opez: None; D. Dios Santos:
None; F. Toyos S�aenz de Miera: None; A. García Dorta: None; J. Hern�andez Beriain: None; Í. Rúa-Figueroa: Astra-

Zeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6; c. sieiro santos: None; E. Díez Álvarez: None;M. Ib�añezMar-
tínez: None; B. Frade-Sosa: None; J. Font Urgelles: None; M. Sallés Lizarzaburu: None; E. Riera Alonso: None;
E. Trallero Aragu�as: None; E. Enríquez Merayo: None; M. Rodriguez-Laguna: None; i. monjo: None; C. Merino:
None; P. Vela-Casasempere: None; I. V�azquez G�omez: None; J. Miranda Filloy: None; R. Melero-Gonzalez: None;
C. Garcia Belando: None; G. Boselli: None; A. Boteanu: None; D. Fiallo Su�arez: None; C. Corrales Selaya: None;
A. RUIZ ROMAN: None; J. Calvo-Alén: None.

Abstract Number: 2055

Demographic and Ocular Characteristics of Scleritis Patients with
Systemic Rheumatologic Disease in the IRIS® Registry (Intelligent
Research in Sight)

Laura Kopplin1 and Karen Armbrust2, 1Department of Ophthalmology and Visual Sciences, University of Wisconsin-
Madison, Madison, WI, 2Department of Ophthalmology and Visual Neurosciences, University of Minnesota,
Minneapolis, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Scleritis is a rare, potentially vision threatening ocular inflammatory disease. 30-40% of scleritis is
associated with systemic autoimmune diseases with reports of worse visual outcomes in these patients in tertiary referral
populations. To determine if similar findings occur in a broader scleritis population, we assessed the characteristics and
visual outcomes of scleritis patients with systemic inflammatory conditions in the IRIS® Registry (Intelligent Research in
Sight), a national comprehensive eye disease clinical database maintained by the American Academy of Ophthalmology.

Methods: The IRIS Registry was queried from 2013-2019 to identify scleritis patients with systemic inflammatory diseases
utilizing ICD-9 and ICD-10 codes; autoimmune diseases with at least 150 patients with concurrent scleritis are included in

Figure 2. Survival:
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the present analysis. Demographic data, ocular features (scleritis subtypes, comorbid uveitis and macular edema) and visual
acuity at index visit and 6 months later were compared.

Results: 111,314 scleritis patients were identified from the IRIS Registry; 10 systemic autoimmune conditions had at least
150 patients with concurrent scleritis (4,503 patients, 4.0%). Rheumatoid arthritis was the most common associated sys-
temic inflammatory disease. Patients with giant cell arteritis/polymyalgia rheumatic were on average older (70.2 ± 12.6 years)
and juvenile idiopathic arthritis (JIA) patients on average younger (50.1 ± 22.6 years) compared with other autoimmune dis-
eases at the time of scleritis presentation. Current smoking was most common in multiple sclerosis (21%) and sarcoidosis
(19%) patients. Among specified scleritis subtypes, anterior scleritis was the most frequent for all systemic conditions.
Comorbid uveitis (19-75%) and cystoid macular edema (9-66%) were common with highest rates in JIA patients. Ocular
perforation occurred more often in patients with underlying autoimmune disease (3.8%) compared to patients without a sys-
temic inflammatory condition (0.65%). Best visual acuity at index was better than 20/80 for the majority of patients/diseases
(90-97%) with the exception of JIA scleritis patients with 25% presenting with worse than 20/80 vision. In general, best visual
acuity at 6 months was stable to best presenting visual acuity with average acuities between 20/25-20/40 at six months
compared to 20/30-20/40 at index for all diseases other than JIA. JIA scleritis patients on average presented with worse
vision (20/80) that was maintained but did not improve after 6 months.

Conclusion: Ocular perforation was more common in IRIS Registry scleritis patients with associated systemic inflammatory
disease than scleritis patients with idiopathic disease. Ocular comorbidities were also frequent in the systemic autoimmune
disease scleritis population. Despite these findings, vision in the majority of this patient population was relatively well main-
tained with the exception of JIA patients who presented with and maintained worse visual outcomes.

Disclosure: L. Kopplin: ACELYRIN, 5, Roche, 5; K. Armbrust: None.

Abstract Number: 2056

Deucravacitinib Treatment Did Not Impact Immune Response to SARS-
CoV-2 Vaccines and Infection in Patients with Plaque Psoriasis: Results
from the Phase 3 POETYK Long-Term Extension Trial

Kevin Winthrop1, Joseph Merola2, Akimichi Morita3, Diamant Thaçi4, Jianzhong Zhang5, Aditi Basu Ba6, Ian M. Catlett7,
John Schwarz6 and Yi Luo6, 1School of Medicine, Oregon Health and Science University, Portland, OR, 2UT Southwestern
Medical Center, Newton, MA, 3Department of Geriatric and Environmental Dermatology, Nagoya City University
Graduate School of Medical Sciences, Nagoya, Japan, 4Institute and Comprehensive Center for Inflammation Medicine,
University of Lübeck, Lübeck, Schleswig-Holstein, Germany, 5Department of Dermatology, Peking University People’s
Hospital, Beijing, China, 6Bristol Myers Squibb, Princeton, 7Bristol Myers Squibb, Princeton, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Deucravacitinib, an oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in the US, EU,
and other countries for treatment of adults with moderate to severe plaque psoriasis. Deucravacitinib was efficacious and
well tolerated in the global, 52-week, phase 3 POETYK PSO-1 (NCT03624127) and POETYK PSO-2 (NCT03611751) trials.
The ongoing, open-label POETYK long-term extension (LTE) (NCT04036435) trial overlapped with the global COVID-19
(SARS-CoV-2) pandemic. COVID-19–related serious adverse events (SAEs) and mortality rates in patients treated with
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deucravacitinib were similar to expected infection rates in the placebo arm of a contemporaneous COVID-19 vaccine trial.
Most COVID-19 infections in the LTE trial were not serious and did not lead to treatment discontinuation. The majority of
COVID-19 AEs and SAEs occurred in unvaccinated patients. Serological responses and predictors of seroconversion to
SARS-CoV-2 vaccination and/or infection were investigated in patients in the LTE trial.

Methods: The LTE trial started in Aug 2019 and overlapped with the COVID-19 pandemic, which emerged in Dec 2019. The
first infection in the POETYK program was reported on March 24, 2020, the first vaccination occurred Dec 17, 2020, and
samples were collected through August 2, 2023. Patients in the LTE trial who (1) were fully vaccinated with an mRNA vac-
cine (ie, 2 doses of the Moderna or Pfizer-BioNTech vaccine) or a non-mRNA vaccine (ie, 2 doses of Novavax or 1 dose of
the Johnson & Johnson/Janssen vaccine) or had a reported SARS-CoV-2 infection during the LTE and (2) had their first
serum sample available ≥ 15 days after the second mRNA dose or ≥ 30 days and ≤ 229 days after a non-mRNA vaccine
or infection were included. Spike receptor binding domain (RBD) antibody level ≥ 0.8 U/mL and nucleocapsid antibody level
≥ 1.0 cutoff index indicated seroconversion; nucleocapsid antibody levels ≥ 1.0 U/mL were used as an indicator of prior
SARS-CoV-2 infection.

Results: 596 (87.8%) patients were vaccinated (mRNA vaccine, n = 498; non-mRNA vaccine, n = 98). Baseline character-
istics were similar among vaccinated (n = 406), infected (n = 83), and both vaccinated and infected (n = 190) patients. Sero-
conversion occurred in 99.2% of mRNA vaccine recipients and 98.9% of non-mRNA vaccine recipients (mean RBD
antibody levels, 9085.1 U/mL and 4277.9 U/mL, respectively; range, 0.4-75,000 U/mL [seroconversion, ≥ 0.8 U/mL titer]).
Seroconversion occurred in 100% of infected unvaccinated patients (3663.8 U/mL), 99.1% of noninfected vaccinated
patients (6384.2 U/mL), and 100% of infected vaccinated patients (23,636.2 U/mL). Mean duration between reported infec-
tion and sample collection was 177 days. RBD antibody levels remained high for > 24 weeks in mRNA vaccine recipients,
regardless of time after vaccination or infection. Age, BMI, and sex were not predictors of antibody levels or seroconversion.

Conclusion: In the LTE trial, > 98% of patients mounted a serologic response to SARS-CoV-2 vaccination and/or infection,
with more robust responses in vaccinated than unvaccinated patients. Deucravacitinib did not impact immune responses to
vaccines that protect against COVID-19.

Disclosure: K. Winthrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, GSK, 2, Lilly, 2, Novartis,
2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2; J. Merola: AbbVie, 12, Consultant and/or investigator,
Amgen, 12, Consultant and/or investigator, AstraZeneca, 12, Consultant and/or investigator, Biogen, 12, Consultant
and/or investigator, Boehringer Ingelheim, 12, Consultant and/or investigator, Bristol Myers Squibb, 12, Consultant
and/or investigator, Dermavant, 12, Consultant and/or investigator, Eli Lilly, 12, Consultant and/or investigator, Jans-
sen, 12, Consultant and/or investigator, MoonLake, 12, Consultant and/or investigator, Novartis, 12, Consultant and/or
investigator, Pfizer, 12, Consultant and/or investigator, Sanofi-Regeneron, 12, Consultant and/or investigator, Sun
Pharma, 12, Consultant and/or investigator, UCB, 12, Consultant and/or investigator; A. Morita: AbbVie, 6, AbbVie
GK, 2, 12, Funding, AYUMI Pharmaceutical, 6, Boehringer Ingelheim Japan, 2, 6, Bristol Myers Squibb, 2, Celgene
K.K., 2, 6, Eisai, 6, 12, Funding, Eli Lilly Japan K.K., 2, 6, 12, Funding, GlaxoSmithKline K.K., 2, Inforward, 6, Janssen
Pharmaceutical K.K., 2, 6, Kyowa Hakko Kirin, 12, Funding, Kyowa Kirin, 2, 6, Leo Pharma K.K., 12, Funding, Maruho
Co., 2, 6, 12, Funding, Mitsubishi Tanabe Pharma, 2, 6, 12, Funding, Nichi-Iko Pharmaceutical, 2, Nippon Kayaku,
2, 6, Novartis Pharma K.K., 2, 6, 12, Funding, Pfizer Japan, 2, Sun Pharma, 2, Taiho Pharmaceutical, 6, 12, Funding,
Torii Pharmaceutical, 2, 6, 12, Funding, UCB Japan, 2, Ushio, 6; D. Thaçi: AbbVie, 1, 2, 5, 12, Investigator, Almirall,
1, 2, 12, Investigator, Amgen, 1, 2, 12, Investigator, Boehringer Ingelheim, 1, 2, 12, Investigator, Bristol Myers Squibb,
1, 2, 12, Investigator, Celltrion, 1, 2, 12, Investigator, Eli Lilly, 1, 2, 12, Investigator, Galapagos, 1, 2, 12, Investigator,
Galderma, 1, 2, 12, Investigator, Janssen-Cilag, 1, 2, 12, Investigator, Kyowa Kirin, 1, 2, 12, Investigator, LEO Pharma,
1, 2, 5, 12, Investigator, Novartis, 1, 2, 5, 12, Investigator, Pfizer, 1, 2, 12, Investigator, Regeneron, 1, 2, 12, Investigator,
Samsung, 1, 2, 12, Investigator, Sandoz, 1, 2, 12, Investigator, Sanofi, 1, 2, 12, Investigator, Target-Solution, 1, 2,
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12, Investigator, UCB Pharma, 1, 2, 12, Investigator; J. Zhang: Akeso Biopharma Co. Ltd., 2, 6, Beijing Wenfeng Tianji
Pharma Ltd., 2, 6, GSK (China) Investment Co. Ltd., 2, 6, Keymed Biosciences (Chendu) Ltd., 2, 6, Kintor Pharmaceu-
tical Ltd., 2, 6, Leo Pharma (Shanghai) Co. Ltd., 2, 6, Lilly China, 2, 6, Novartis Pharmaceuticals (China), 2, 6, Pfizer
Investment Co. Ltd., 2, 6, Reistone Biopharma Co. Ltd., 2, 6, Sanofi China, 2, 6, Xian Janssen Pharmaceutical
Co. Ltd., 2, 6; A. Basu Ba: Bristol Myers Squibb, 3, 8; I. Catlett: Bristol Myers Squibb, 12, Employee and shareholder
at the time of study conduct; J. Schwarz: Bristol Myers Squibb, 3, 8; Y. Luo: Bristol Myers Squibb, 3, 8.

Abstract Number: 2057

Clinical Features of Autoimmune Uveitis and Associated Factors with
Reactivation Subtype Presentation from a Peruvian Multidisciplinary
Reference Center

Hugo Madariaga.Ch1, Valery Ascuña2 and RV, Gamboa-Cardenas3, and Grupo Peruano de Estudio de Enfermedades
Autoinmunes Sistémicas, Universidad Científica del Sur, 1Clínica del Sur Sanna. Arequipa-Perú, Arequipa, Peru,
2Oftalmosalud Clinical Center. Arequipa-Perú, Arequipa, Peru, 3Universidad Científica del Sur, Lima, Lima, Peru

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To determine clinical features of autoimmune uveitis (AU) and the associated factors with the reac-
tivation subtype

Methods: A transversal analysis from single center cohort (ophthalmologic/rheumatologic outpatients’ clinic) between 2018
to 2023. Presence of AU and its clinical subtype (acute, chronic or reactivation) were defined according with the Standard-
ization of Uveitis Nomenclature (SUN) Project (1). Patients with at least 18 years (or with a previous parents IC in child) and
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with no infectious suspicious or pregnant, were included. Sociodemographic and clinical features were desfined by descrip-
tive statistics. A multivariable binary regression model was performed to determine associated factors with AU reactivation
subtype adjusted by gender, age, education, disease duration, uveitis localization, idiopathic versus secondary causes, type
of autoimmune systemic disease (ASD) associated such as spondylarthritis, vasculitis -and other vessel disease, rheumatoid
arthritis, and idiopathic juvenile arthritis, and the treatment prescribed [glucocorticoids (GCs) dose, GCs pulse therapy,
c-DMARDs and b-DMARDs].

Results: From 459 patients, 120 were included; most patients were females 65(54.17%); Only 20 (16.67%) patients had idi-
opathic AU. Spondylarthritis was the most frequent ASD in the secundary AU: 49 (40.83%). Reactivation was the most fre-
quent AU subtype: 56 (46.67%). In the MV analysis variables associated with reactivation subtype were the use of
intermediate/higher GCs dose (OR=26.465; p=0.001), GCs pulse therapy (OR=11.10; p=0.002) and b-DMARDs use
(OR=0.040; p< 0.001) (Table 1)

Conclusion: In our AU cohort anterior uveitis and the presence of ASD (specially spondylarthritis) intead of idiophatic uveitis,
were frequent. The AU reactivation subtype was associated with a more intensive treatment prescription.

(1) Trusko B, Methods Inf Med. 2013;52(3):259-65, S1-6.

Disclosure: H. Madariaga.Ch: None; V. Ascuña: None; R. Gamboa-Cardenas: None.

Abstract Number: 2058

Association of Anti-Synthetase Antibody Subtypes with Radiographic
Progression of Interstitial Lung Disease in Anti-Synthetase Syndrome: An
Analysis of the CLASS Project Database

Daphne Rivero Gallegos1, Francisca Bozan2, Sangmee Bae3, Giovanni Zanframundo4, Sara Faghihi-Kashani5, Iazsmin
Bauer Ventura6, Eduardo Dourado7, Gianluca sambataro8, Akira Yoshida9, Tamera J Corte10, Francesco Bonella11, Tracy J
Doyle12, david fiorentino13, Miguel Angel Gonzalez-Gay14, marie Hudson15, Masataka Kuwana16, Antonella
Notarnicola17, Andrew Mammen18, Neil McHugh19, Frederick Miller20, Carlomaurizio Montecucco21, Chester Oddis22,
Jorge Rojas-Serrano23, Jens Schmidt24, Carlo A. Scire25, Albert Selva-O’Callaghan26, Victoria Werth27, Rohit Aggarwal28

and Lorenzo Cavagna29, and CLASS project participating investigators, 1INER, Ciudad de México, Mexico State, Mexico,
2Hospital Clinico Universidad de Chile, Santiago, Chile, 3UCLA, Los Angeles, CA, 4Università di Pavia, Fondazione IRCCS
Policlinico SanMatteo, Pavia, Italy, Milano, Italy, 5Division of Immunology and Rheumatology, Stanford University School
of Medicine, Stanford, CA, San Francisco, CA, 6University of Chicago, Chicago, IL, 7Unidade Local de Saúde da Região de
Aveiro, Aveiro, Portugal, 8University of Catania, Catania, Italy, 9Nippon Medical School Graduate School of Medicine,
Bunkyo-ku, Tokyo, Japan, 10Royal Prince Alfred Hospital, University of Sydney, Sydney, Australia, 11Center for interstitial
and rare lung diseases, Ruhrlandklinik, University of Duisburg-Essen, Essen, Germany, 12Brigham and Women’s
Hospital, West Roxbury, MA, 13Department of Dermatology, Stanford University School of Medicine, Stanford, CA, Palo
Alto, CA, 14University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 15McGill University, Montreal, QC,
Canada, 16Department of Allergy and Rheumatology, Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 17Karolinska
University Hospital and Karolinska Institutet, Stockholm, Stockholms Lan, Sweden, 18NIH, Bethesda, MD, 19University of
Bath, Bath, United Kingdom, 20NIH, NIEHS, Chapel Hill, NC, 21IRCCS policlinico S. Matteo foundation, University of Pavia,
Pavia, Italy, 22Division of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 23National
Institute of Respiratory Diseases, Ismael Cosío Villegas, Mexico City, Mexico, 24University Medical Center Goettingen,
Göttingen, Germany, 25University of Milano Bicocca, Milan, Italy, 26Systemic Autoimmune Disease Unit, Vall d’Hebron
Institute of Research, Barcelona, Spain, 27University of Pennsylvania, Wynnewood, PA, 28Division of Rheumatology and
Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 29University of Pavia and Fondazione
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In anti-synthetase syndrome (ASSD), clinical presentations vary from isolated interstitial lung dis-
ease (ILD) to systemic multi-organ manifestations. Several studies emphasize the crucial role of the antibody subtype in
determining the clinical features, survival rates, and High resolution computed tomography (HRCT) patterns of ILD between
anti-Jo-1 and non-Jo-1 ASSD-ILD patients. The aim of the study was to compare the demographic, clinical, laboratory and
radiographic profiles of Jo-1 antibody-positive versus non-Jo-1 antibody-positive ILD patients and the associations
between antibody subtype on ILD evolution.

Methods: The Classification Criteria for Anti-Synthetase Syndrome (CLASS) project database was used as the primary data
source, with data collected from 92 centers in 30 countries. Cases were classified by the treating physician and validated by
the CLASS core team based on the clinical picture; local anti-ARS antibodies detected by any method were also considered.
To compare characteristics between anti-Jo-1 and non-Jo-1 patients, the Chi-square test was used to analyze categorical
variables, and the Student’s t-test or Mann-Whitney U-test was used for continuous variables, depending on their distribu-
tion. The severity of ILD involvement was assessed on the last HRCT evaluated by the treating physician in those patients
with follow-up data. It was classified as mild, moderate and severe. A multivariate logistic regression model was performed
to identify possible associations of ILD severity at radiographic follow-up with antibody subtype and adjusted for age, sex,
ethnicity, baseline forced vital capacity (FVC), and HRCT pattern.
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Results: A total of 1784 cases were included, 1103 Jo-1(62%) and 687 non- Jo-1(38%); mean age was lower in the Jo-
1subgroup, 50.5 vs. 55.7 years. Anti-Jo-1 patients showed a higher frequency of mechanic’s hands and musculoskeletal
manifestations. Non-Jo-1 patients had more frequent respiratory symptoms and lower lung function (DLCO and FVC;
Table 1).A follow-up HRCT and pulmonary function test (PFTs) data was available in 514 (28.8%) and 603 (33.8%) patients,
respectively. After 1 to 2 years from initial presentation, 45.7% of all patients were identified as having mild, 43.8%moderate,
and 10.5% severe ILD. Severe ILD on HRCT was more frequent in non-Jo-1(14.5% vs. 7.8%, p< 0.001). There was also a
higher frequency of ILD clinical progression (13.0 vs. 9.3, p=0.003) and ILD progression on PFTs (17.4% vs. 13.4%, p=0.01)
in non-Jo-1 patients (Table 2). In the multivariate analysis, the variables associated with the severity of ILD on HRCT at
follow-up were UIP pattern (aOR: 7.54; 95% CI: 2.68-21.21; p=< 0.001), baseline FVC (aOR: 0.95; 95% CI: 0.93-0.98;
p=< 0.001) and PL-7 antibody positivity (aOR: 3.61; 95% CI: 1.37- 9.51; p=0.009) (Table 3).

Conclusion: Non-Jo-1 patients have a higher frequency of respiratory symptoms and more severe ILD than Jo-1 patients.
In addition, PL-7 antibody positivity independently predicts the radiographic severity of ILD during follow-up.

Disclosure: D. Rivero Gallegos: None; F. Bozan: None; S. Bae: None; G. Zanframundo: None; S. Faghihi-Kashani:
None; I. Bauer Ventura: None; E. Dourado: Bial, 6; G. sambataro: Boehringer-Ingelheim, 6; A. Yoshida: None; T. J
Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-Ingelheim, 1, 2, 5, 6, 12, Support for attending meetings
and/or travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers Squibb (BMS), 1, 2, 5, 6, 12, Support for attending meetings
and/or travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMedicine, 1, 2, Pharmaxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6;
F. Bonella: None; T. J Doyle: Bayer, 5, Sanofi, 3; d. fiorentino: Argenyx, 2, biogen, 2, bus, 2, johnson & johnson,
2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2; M. Gonzalez-Gay: None; m. Hudson: AstraZeneca,

4170

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5;M. Kuwana: Asahi Kasei Pharma, 6, AstraZeneca,
2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuticals, 6; A. Notarnicola: Boehringer-
Ingelheim, 1, 6; A. Mammen: None; N. McHugh: None; F. Miller: None; C. Montecucco: None; C. Oddis: Abcuro,
5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5;
J. Rojas-Serrano: None; J. Schmidt: CSL Behring, 2, 6, 12, Support for attending meetings and/or travel, Grifols,
2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; C. Scire: None; A. Selva-O’Callaghan: None; V. Werth: AbbVie/Abbott,
2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio, 2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio,
2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5, Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5,
Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck, 2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regen-
eron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda, 2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2; R. Aggarwal:
Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono,
2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mal-
linckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5,
Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; L. Cavagna: None.

Abstract Number: 2059

The Rs35705950 Promoter Variant of Muc5b Is Associated with Usual
Interstitial Pneumonia in Antisynthetase Syndrome

Daphne Rivero Gallegos1, Mayra Mejía2, Karol J. Nava-Quiroz2, Heidegger N. Mateos-Toledo3, Héctor I. Rocha-
Gonz�alez4, Juan C. Huerta-Cruz3, Espiridion Ramos-Martínez5, Gloria Pérez-Rubio3, Ingrid Fricke-Galindo3, Jorge Rojas-
Serrano6 and Ramcés Falf�an-Valencia3, 1INER, Ciudad de México, Mexico State, Mexico, 2INER, Mexico, Distrito Federal,
Mexico, 3INER, Mexico City, Distrito Federal, Mexico, 4Instituto Politècnico Nacional, Mexico City, Distrito Federal,
Mexico, 5UNAM, Ciudad de Mexico, Distrito Federal, Mexico, 6National Institute of Respiratory Diseases, Ismael Cosío
Villegas, Mexico City, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rs35705950 variant in the MUC5B gene promoter is a critical genetic risk factor in idiopathic pul-
monary fibrosis (IPF). It has been associated with usual interstitial pneumonia (UIP) in several interstitial lung diseases
(ILDs). In antisynthetase syndrome (ASSD), most high-resolution computed tomography (HRCT) patterns are inflammatory,
but up to 13% have UIP, leading to a worse prognosis.The aim of this study was to investigate whether carrying the MUC5B
rs35705950 promoter variant was associated with UIP.

Methods: This single-center study included 60 patients with ASSD-ILD. Patients aged 18 years or older, independent of
sex, with a confirmed diagnosis of interstitial lung disease (ILD) by high-resolution computed tomography (HRCT) in the three
months before enrollment and positivity for one of the following autoantibodies: anti-Jo1, anti-PL7, anti-PL12, and anti-EJ
were included. Categorical variables were presented as frequencies and percentages. According to their distribution,
numerical variables were presented as mean ± standard deviation (SD) or median and interquartile range (IQR). The
Shapiro-Wilk test was used to determine the distribution of variables. The chi-square test was used to analyze indepen-
dence between nominal variables and to obtain the crude odds ratio (cOR) to investigate the strength of the association
between the genotype of the MUC5B rs35705950 promoter variant and the fibrotic pattern. Logistic regression analysis
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was performed to assess the effect of potential confounding variables (age, time of evolution, and sex) between fibrotic pat-
tern and genotype to obtain an adjusted odds ratio (aOR).

Results: We included sixty patients with ILD who were positive for anti-ARS antibodies; the mean age was 58 ± 11 years,
and 72% were women. Regarding the frequency of antibodies, 27% were anti-Jo1, 27% were anti-PL7, 28% were anti-PL12,
13%were anti-EJ, and 5%were anti-OJ. Most of the tomographic patterns were inflammatory (85%, NSIP or OP), and 15% pre-
sented a fibrotic pattern (UIP). Regarding MUC5B rs35705950, 73% of patients had the GG genotype, 25% had the GT geno-
type, and only one had the TT genotype, being an incident ILD case with PL7 positivity. The remaining characteristics are
summarized in Table 1.The GT genotype of the MUC5B rs35705950 promoter variant was associated with up to a 4-fold
increase in the UIP pattern compared to that of carriers of the GG genotype (Table 2). This effect wasmaintained even after adjust-
ing for potential confounding variables such as sex, age, and time of evolution (p=0.044, OR 5.2, 95% CI 1.04 - 25.89).

Conclusion:Our study supports the role of MUC5B rs35705950 in ASSD-ILD with a UIP pattern. This reinforces that fibrotic
lung patterns may be linked to this genetic basis, as observed in other interstitial lung diseases . Second, it has crucial clinical
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implications. There is a poor response to immunosuppressive therapy and high mortality associated with fibrosis. Identifying
ASSD-ILD patients carrying this variant allows us to identify patients at greater risk of developing UIP. This could enable
close follow-up and, therefore, timely initiation of antifibrotic therapy, improving outcomes and mortality in patients with
ASSD-ILD.

Disclosure: D. Rivero Gallegos: None;M.Mejía: None;K. Nava-Quiroz: None;H.Mateos-Toledo: None;H. Rocha-
Gonz�alez: None; J. Huerta-Cruz: None; E. Ramos-Martínez: None;G. Pérez-Rubio: None; I. Fricke-Galindo: None;
J. Rojas-Serrano: None; R. Falf�an-Valencia: None.

Abstract Number: 2060

Clustering Analysis of Immune Cell Subtypes and Clinical Phenotypes in
Idiopathic Inflammatory Myopathy

xiaoyan xing1, Yuhui Li2 and Jing He3, 1Department of Rheumatology and Immunology and Beijing Key Laboratory for
Rheumatism and Immune Diagnosis (BZ0135), Peking University People’s Hospital, Beijing, China, Beijing, China, 2Peking
University, BeiJing, China, 3Rheumatology, Beijing, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune cell profiling plays a pivotal role in the pathogenesis of idiopathic inflammatory myopathy
(IIM). Characterizing immune cell subtypes, such as CD4+ T cells, CD8+ T cells, CD19+ B cells, natural killer (NK) cells, is
essential for understanding the immunopathogenesis and treatment of these disorders. Immune cells contribute to aberrant
immune responses, impacting disease progression. This nuanced understanding forms the basis for investigating targeted
interventions to modulate specific immune cell populations and improve outcomes in patients with IIM.

Methods: Data from 223 patients in a retrospective cohort of IIM at Peking University People’s Hospital from 2012 to 2023
were analyzed. Cluster heatmap and t-distributed Stochastic Neighborhood Embedding (t-SNE) were employed using
patient-reported outcomes, encompassing total lymphocyte count, CD3+ T cells, CD4+ T cells, CD8+ T cells, CD19+ B
cells, and NK cells. Elbow method was used to select the optimal number of clusters and described each cluster according
to Clinical and laboratory differences (mean and proportions). The therapeutic effects of tofacitinib and low-dose
Interleukin-2 were evaluated in conjunction with this analysis.

Results: Based on immune cell subpopulations, these patients are categorized into five groups. Group 1 shows elevated
proportions of CD4+ T cells and Naïve Th cells, with a higher incidence of V-sign, subcutaneous calcification, and myocardial
involvement. Group 2 patients exhibit a lower proportion of CD3+ T cells, higher CD19+ B cell ratio, and an increased occur-
rence of Gottron’s sign, periungual erythema, and rapidly progressive interstitial lung disease (RP-ILD) compared to other
groups. Group 3 patients have a higher proportion of CLA+ Treg cells, often presenting with mechanic’s hands, arthritis,
and ILD. Group 4 patients have higher proportions of CD8+ T cells and TNFα+ CD4+ T cells, with a higher prevalence of
immune-mediated necrotizing myopathy. Group 5 patients have higher proportions of NK cells, and overall, exhibit milder
symptoms. Regarding treatment, groups 1, 3, and 4 show positive responses to tofacitinib, while some patients in groups
2 and 5 demonstrate poor response to tofacitinib treatment. Moreover, some patients in groups 1 and 3 exhibit a poor
response to low-dose interleukin-2, while patients in groups 2, 4, and 5 respond well to low-dose interleukin-2 treatment.
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Conclusion: Immune cell subpopulation clustering analysis in IIM patients reveals distinctive features associated with
diverse clinical manifestations. Each patient group exhibits varying responses to different treatment strategies, providing
valuable insights for guiding the management and prognosis of IIM.

Disclosure: x. xing: None; Y. Li: None; J. He: None.

Figure 1. The scatter plot map of IIM patients with t-SNE.
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Abstract Number: 2061

Associations Between Intramyocellular Lipid and Muscle Function in
Patients with Osteoarthritis

Rachel Gillcrist1, Marianna Olave2, Ryan Armbruster3 and Joshua Baker4, 1Corporal Michael J. Crescenz VA Medical
Center, Philadelphia, 2Corporal Michael J. Crescenz VA Medical Center, Philadelphia, PA, 3University of Pennsylvania,
Philadelphia, 4Department of Medicine, Perelman School of Medicine University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Intramyocellular lipids (IMCL), stored within lipid droplets in skeletal muscle cells, serve as an impor-
tant metabolic fuel source during exercise. Endurance athletes have demonstrated higher IMCL levels, indicating a relation-
ship between IMCL and muscle energy demands.1 In order to assess muscle metabolic health, this study aimed to evaluate
IMCL levels and mitochondrial activity in patients with knee osteoarthritis (KOA) and the association of each with muscle
function. No prior studies, to our knowledge, have evaluated both IMCL and mitochondrial energetics in the skeletal muscle
of patients with KOA.

Methods: Male veterans with KOA (age 18-80 years, BMI < 35 kg/m2), were matched on age to healthy controls. Proton
magnetic resonance spectroscopy (1H-MRS) was used to measure the ratio of IMCL-to-creatine (Cr) using a point resolved
echo spectroscopy sequence with the following scan parameters: TE=280ms, TR=2s, Averages=144, and Acquisition
Time=5m04s. The voxel (size 20x20x20mm3) was placed in the tibialis anterior. Cr, IMCL, and extramyocellular lipid values

Table 1. Participant characteristics and MRI results, stratified by OA and controls.
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were quantified by fitting the spectrum with 4 Lorentzian peaks (Figure 1) using an in-house Matlab script. Mitochondrial
activity was assessed using Cr chemical exchange saturation transfer (CEST). Images were acquired at 7T to measure free
creatine. The rate of creatine recovery, a measure related to energy efficiency production in the muscle, was assessed for
three muscle groups after participants completed plantar flexion exercises. Additional data on symptoms, patient-reported
outcomes, and physical performance were collected. Group differences between OA and controls were described, and cor-
relations between IMCL, CrCEST, and patient characteristics were evaluated.

Results: A total of 27 patients were included. The mean (SD) age and BMI of study participants were 63.4 (5.9) years and
28.8 (4.5) kg/m2, respectively. OA participants exhibited lower Knee Injury and Osteoarthritis Outcome Score (KOOS) com-
pared to controls overall (p=0.007) and across all KOOS sub-scales (Table 1). There were no differences in self-reported
exercise. IMCL levels tended to be lower in patients with OA, though this was not statistically significant. There were no sig-
nificant differences in measures of mitochondrial function between OA patients and controls in any of the muscle
groups. Higher IMCL levels were associated with greater Short Physical Performance Battery (SPPB) (rho=0.54,
p=0.017), increased gait velocity (rho=0.52, p=0.029), and faster chair stand time (rho= -0.56, 0.016), suggesting better
physical function among those with higher IMCL (Table 2). There was no significant association between mitochondrial activ-
ity and physical function.

Conclusion: This study suggests that people with KOA may have depletion of IMCL in association with poor physical func-
tioning. The association between lower IMCL and poor physical function may be related to the depletion of a key fuel source
for active muscle. Though large-scale use of 1H-MRS and CrCEST techniques is limited by cost and technical challenges,
larger studies are needed to understand muscle metabolism in patients with KOA.

Table 2. Associations between muscle function and MRI parameters.

Figure 1. Raw and Fit spectra showing Cr, EMCL, and IMCL peaks.
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Abstract Number: 2062

Performance of the Patient Self-Assessment Tools for Cutaneous
Dermatomyositis: Patient CDASI and Rash Mapping

Nantakarn Pongtarakulpanit1, Tanya Chandra1, shiri keret2, Eugenia Gkiaouraki3, Vladimir Liarski1, Dana
Ascherman3, Siamak Mogahadam1, Chester Oddis1 and Rohit Aggarwal4, 1Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, 2Rheumatology unit, Bnai-Zion medical center and the faculty of
Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel, 3Division of Rheumatology and Clinical
Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 4Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) is a current standard for
evaluating rashes in Dermatomyositis (DM). However, there is increasing emphasis on patient-centric outcome measures
that incorporate the patient’s perspective of the disease. Moreover, with increasing telemedicine visits, a patient self-
assessment of DM rashes is valuable for remote monitoring. We sought to validate self-assessment tools for rash in DM
patients.

Methods: Two tools were utilized: “Patient Cutaneous Dermatomyositis Disease Area and Severity Index (Patient CDASI),”
a simplified version of the CDASI modified for the patients, and “Rash mapping.” Rash mapping involves front and back body
icons, where patients mark the areas of rashes and rate their severity based on redness. Using Spearman rank correlation
coefficients, we validated these tools against the standard in-clinic myositis expert-evaluated CDASI and standard patient-
reported outcomes (Skindex, Itch Scale, and Patient global assessment of disease activity-PtGA) completed at the same visit.
Active DM skin disease, defined by the physician’s visual analog scale (VAS) ≥ 3, was also assessed by myositis experts.

Results: 27 DM patients [81.5% female, 96.3% Caucasian; median (IQR) age 50.0 (38.0 – 61.0) years and a median (IQR)
disease duration 38.0 (9.5 – 88.0) months] satisfying the ACR/EULAR 2017 classification criteria with 1-2 clinic visits spaced

Table 1. The correlations of Patient Cutaneous Dermatomyositis Disease Area and Severity Index (patient CDASI) and patient rash mapping, with
standard in-clinic expert CDASI, Skindex, Itch Scale, and Patient global assessment of disease activity (PtGA)
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at least 3 months apart were enrolled. The most common myositis-specific antibody was TIF1-γ (13 patients, 48.1%). Half of
the patients had active DM skin disease. The median (IQR) of the standard CDASI activity score was 6.0 (0.0 – 17.0), and the
median (IQR) Skindex score was 28.0 (4.0 – 45.0). The Spearman rank correlation coefficients for patient CDASI with the

Figure 1. Patient Cutaneous Dermatomyositis Disease Area and Severity Index (patient CDASI). This is a simplified version of the standard CDASI,
with patient instructions for identifying different types of dermatomyositis rashes. The scoring system ranges from 0 to 99, with higher scores indi-
cating greater disease severity.

Figure 2. Patient Rash Mapping. Rash mapping involves front and back body icons, where patients mark the affected areas and rate the severity of
their rashes based on redness. The final score is calculated by summing up the products of the percentage of body surface area involved in each
rash, multiplied by the corresponding redness of the rash assessed by the patient (pink = 1, red = 2, dark red = 3).
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standard CDASI, Skindex, Itch Scale, and PtGA were 0.77, 0.75, 0.67, and 0.79, respectively (p< 0.01 for all). The correla-
tion coefficients for rash mapping with the standard CDASI, Skindex, Itch Scale, and PtGA were 0.84, 0.87, 0.75, and 0.83,
respectively (p< 0.01 for all).

Conclusion: Our findings demonstrate the favorable validity of both patient CDASI and patient rash mapping tools for DM
patients to self-evaluate their rashes.

Disclosure: N. Pongtarakulpanit: None; T. Chandra: None; s. keret: None; E. Gkiaouraki: None; V. Liarski: None;
D. Ascherman: None; S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim,
5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals,
2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella
Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-
Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation,
2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Abstract Number: 2063

Serum Glutamate Dehydrogenase in Idiopathic Inflammatory Myopathy
Patients

Nantakarn Pongtarakulpanit1, Tanya Chandra1, shiri keret2, Vladimir Liarski1, Dana Ascherman3, Siamak
Mogahadam1, Chester Oddis1 and Rohit Aggarwal4, 1Division of Rheumatology and Clinical Immunology, University of
Pittsburgh, Pittsburgh, PA, 2Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine, Technion - Israel
Institute of Technology, Haifa, Israel., Atlit, Israel, 3Division of Rheumatology and Clinical Immunology, University of
Pittsburgh Medical Center, Pittsburgh, PA, 4Division of Rheumatology and Clinical Immunology, University of Pittsburgh,
Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnosing hepatocellular injury in idiopathic inflammatory myopathy (IIM) patients with active myo-
sitis is challenging due to the lack of liver specificity of the transaminase enzymes. Glutamate dehydrogenase (GLDH) is a
liver-specific biomarker capable of detecting hepatocellular injury in patients with muscle injury or degeneration. This study
aims to validate serum GLDH levels as a biomarker for liver injury in IIM patients and to help differentiate serum transaminase
enzyme elevation due to active myositis.

Methods: We measured serum GLDH levels in stored frozen (-80oC) serum from prospectively enrolled patients in the Uni-
versity of Pittsburgh Medical Center (UPMC) myositis registry and correlated these levels with traditional liver enzyme data
collected on the same dates. Hepatocellular liver injury was assessed through clinical judgment based on a review of clinical
data, hepatic investigations, and longitudinal changes in liver enzyme patterns over time.

Results:We analyzed 115 serum samples collected at different times from 68 IIM patients (1 – 6 samples per patient). Most
of the patients were white (94.8%) and female (62.6%), with a median (IQR) age of 57.0 (45.0 – 65.0) years. Fatty liver was
documented in 25.2%. Alcohol use was reported by 42.2% of the patients, and 46.6% had received hepatotoxic drugs.
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The most common IIM subtype was anti-synthetase syndrome (36.2%), followed by dermatomyositis (20.7%) and immune-
mediated necrotizing myopathy (19.0%).

The median (IQR) levels of ALT, AST, and CPK were 32.5 (18.0 – 62.5) IU/L, 31.0 (21.0 – 52.8) IU/L, and 306.0 (66.3 –

1,123.8) IU/L, respectively. The median (IQR) fold increases above the upper limits normal (ULN) for ALT, AST, and CPK
were 0.51 (0.29 – 0.97), 0.76 (0.51 – 1.29), and 1.51 (0.33 – 5.71), respectively. Log-transformed fold increases above
ULN values of ALT and AST showed a good correlation with CPK (Spearman’s correlation coefficients 0.596 and 0.764,
respectively; P < 0.01). In contrast, Log-transformed fold increases above ULN values of GLDH showed a poor correlation
with CPK (Spearman’s correlation coefficient 0.258, P < 0.01). There were linear relationships between Log-transformed

Table 1 Correlations between Log10 of the folds increase from the upper limit of normal of serum CPK, AST, ALT, GLDH (all serums, n = 115)

Figure 1. Scatterplots with reference lines between serum levels of CPK and ALT (Figure 1A), AST (Figure 1B), and GLDH (Figure 1C). The value of
each data point is presented as the Log10 of the folds increase from the upper limit of normal (ULN) observed in healthy subjects. There are linear
relationships between the CPK and transaminase enzymes (Figure 1A and 1B) but not between the CPK and GLDH (Figure 1C).

Figure 2. Comparison of ALT, AST, CPK, and GLDH levels at different time points in four myositis patients with elevated CPK but without liver
injury. The values are presented as the Log10 of the folds increase from the upper limit of normal (ULN) observed in healthy subjects. A value of
0.00 corresponds to the ULN value of each parameter (Log10 of 1-fold change of ULN value equals to 0.00).
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folds increases above ULN values of CPK and transaminase enzymes but not between the CPK and GLDH. The longitudinal
plots demonstrated that GLDH is more specific to liver injury than transaminase enzymes.

Conclusion: In IIM patients, GLDH shows a poor correlation with CPK, confirming its specificity for liver injury independent
of muscle inflammation in myositis. GLDH is a specific biomarker for evaluating hepatocellular injury in IIM patients with con-
current myositis.

Disclosure: N. Pongtarakulpanit: None; T. Chandra: None; s. keret: None; V. Liarski: None; D. Ascherman: None;
S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Ser-
ono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca,
2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx,
2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Jans-
sen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig
Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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Ascherman3, Siamak Mogahadam1, Chester Oddis1 and Rohit Aggarwal4, 1Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, 2Rheumatology unit, Bnai-Zion medical center and the faculty of
Medicine, Technion - Israel Institute of Technology, Haifa, Israel., Atlit, Israel, 3Division of Rheumatology and Clinical
Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 4Division of Rheumatology and Clinical
Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rapid advancement in image analysis now has a critical role in the diagnosis and assessment of
skin lesions. The current standard of visual examination and scoring has considerable subjectivity, recall bias for assessing
change, and inter-rater reliability, particularly when reported by non-dermatologists. This study assesses the feasibility of
3D image-based assessment to evaluate cutaneous disease activity in dermatomyositis (DM).

Methods: DM patients seen in the University of Pittsburgh Myositis Center between August 2022 and April 2024 had 3D
images of their rashes generated using a 3D camera. Each set of images included 7 “standard” areas (dorsum of left hand,

Table 1. The correlations of 3D image parameters with Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) and Skindex scores
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dorsum of right hand, left side of the upper chest, right side of the upper chest, left side of the upper back, right side of the
upper back, and face), and “other” involved areas based on rash distribution. DM rashes were manually mapped and mea-
sured for area and redness using the 3D image application. A “3D image disease activity score”was calculated based on the
percentage of the rashes relative to the total body surface area, multiplied by the degree of redness (based on average
red/green coordinate in the CIELAB color Space system). The construct validity and responsiveness of the score were eval-
uated using the Spearman rank correlation coefficient against a standard in-clinic myositis expert evaluation of “Cutaneous
Dermatomyositis Disease Area and Severity Index (CDASI)” and a standard patient-reported outcome termed the “Skin-
dex”. A linear regression model assessed the relationship between the 3D image-derived rash area and redness with the
CDASI score.

Results: 27 DM patients with 1-2 clinic visits spaced at least 3 months apart were enrolled. Subjects were predominantly
female (81.5%) and Caucasian (96.3%). The median (IQR) CDASI and Skindex scores were 6.0 (0.0 – 17.0) and 28.0 (4.0
– 45.0), respectively. For the construct validity, the 3D image disease activity score correlated strongly with the physician-
derived CDASI and patient-reported Skindex scores (Spearman rank correlation coefficients 0.83 and 0.67, respectively,
p< 0.01). The linear regression analysis identified rash area and redness from 3D images as significant predictors of the
CDASI score. The model explained 79.5% of the variance in CDASI scoring (R2 = 0.795). Regarding responsiveness, abso-
lute changes from baseline in 3D image disease activity score correlated strongly with absolute changes in the CDASI score
(the Spearman rank correlation coefficient 0.61, P = 0.004).

Conclusion: Our results demonstrate favorable validity and responsiveness in the 3D images for evaluating rash in DM
patients. The 3D image-derived rash area and redness are significant predictors of CDASI scores, supporting the utility of
3D imaging in objective disease activity assessments of cutaneous DM.

Disclosure: N. Pongtarakulpanit: None; T. Chandra: None; s. keret: None; E. Gkiaouraki: None; V. Liarski: None;
D. Ascherman: None; S. Mogahadam: None; C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim,
5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals,
2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella
Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-
Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation,
2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Table 2. The correlations of absolute change from the baseline of 3D image parameters with absolute change from the baseline of Cutaneous Der-
matomyositis Disease Area and Severity Index (CDASI) and Skindex scores

Table 3. A linear regression model with regression coefficients for the relationship between the 3D image-derived rash area and redness with the
Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI).
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Abstract Number: 2065

Proposed Pathways Involved in the Pathogenesis of Juvenile
Dermatomyositis (JDM)

Samantha Coss1, Danlei Zhou1, Rabheh Abdul Aziz2, Katherine Miller3, Shoghik Akoghlanian4, Kyla Driest1, Edward
Oberle1, Vidya Sivaraman5, Charles Spencer6, Stacy Ardoin1 and Chack-Yung Yu7, 1Nationwide Children’s Hospital,
Columbus, OH, 2University at Buffalo, Buffalo, NY, 3Nationwide Children’s Hospital, Institute for Genomic Medicine,
Columbus, OH, 4Nationwide Children’s Hospital, Columbus, OH, 5Nationwide Children’s Hospital/ The Ohio State
University, Columbus, OH, 6University of Mississippi Medical Center, Jackson, MS, 7Abigail Wexner Research Institute at
Nationwide Children’s Hospital, Columbus, Ohio, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: JDM is an autoimmune disease of skin and muscle. We investigated genetic factors, autoanti-
bodies, and clinical features in JDM.

Methods: Subjects came from 2 large institutions (n=61). Techniques included Southern blot (C4 gene copy number
[GCN]), NovaSeq6000 S2 PE150bp whole exome sequencing (WES) with 100x median coverage, and flow cytometry
(complement deposition).

Results: C4 GCN was associated with pathology at diagnosis. Lower C4A and C4L but higher C4B and C4S GCN were
associated with elevated muscle enzymes (p=0.034, p=0.020, 0.026, and p=0.010). Higher C4S GCN correlated with lower
muscle strength (p=0.039) and lower C4L with abnormal MRI (p= 0.039). Higher C4S GCN was associated with including
arthritis (p=0.032), systemic symptoms (p=0.020), and dysphagia (p=0.0078). Patients with JDM had increased comple-
ment activation including higher levels of circulating C3a, C4a, and C5a (p< 0.0001, p=0.028, and p< 0.0001)
and increased RBC-bound C4d (p< 0.0001), particularly in patients with C4A insufficiency and higher C4B GCN
(p=0.0003 and p=0.003). WES identified genes involved in endothelial/skin and muscle homeostasis, mitochondrial func-
tion, and transcription. These pathways are targeted by autoantibodies. Genes mutated in our patients included titin (muscle
protein) in 30% and solute carrier protein 25 (mitochondrial transport) in 22%.

Conclusion: Our data suggest that C4 plays a key role in JDM and that autoantibodies may develop against mutated pro-
teins involved in mucosal, skin, and muscle homeostasis.

Disclosure: S. Coss: None; D. Zhou: None; R. Abdul Aziz: None; K. Miller: None; S. Akoghlanian: None; K. Driest:
None; E. Oberle: None; V. Sivaraman: None; C. Spencer: None; S. Ardoin: Childhood Arthritis and Rheumatology
Research Alliance, 4; C. Yu: None.
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Abstract Number: 2066

Comparative Diagnostic Efficacy of Quantitative Measurement of Echo
Intensity and Texture versus Qualitative Analysis of Ultrasound Images in
Myositis

Takeshi Yoshida1, Hiroki Yamazaki2, Naoko Takamatsu2, Yoshinori Taniguchi3, Taiki Nozaki4, masataka inoue5,
Yoshitaka Kumon6, yuki matsumoto2, Yuki Kanazawa2, Masafumi Harada2, Ichizo Nishino7, Jemima Albayda8 and
Yuishin Izumi2, 1Chikamori Hospital, Kochi, Kochi, Japan, 2Tokushima University School of Medicine, Tokushima, Japan,
3Kochi University School of Medicine, kochi, Japan, 4keio University School of Medicine, Tokyo, Japan, 5Hyogo Medical
University, Nishinomiya, Japan, 6Chikamori Hospital, Kochi, Japan, 7National Center of Neurology and Psychiatry, Tokyo,
Japan, 8Johns Hopkins School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Recently, the role of imaging tests such as magnetic resonance imaging and ultrasound (US) in the
diagnosis and classification of myositis has become increasingly important. However, the classification of myositis, particu-
larly distinguishing inclusion body myositis (IBM) from non-IBM cases by US, remains challenging. Traditional methods rely
on qualitative expert analysis, but quantitative techniques such as echo intensity (EI) and texture analysis have emerged as
potential tools for improving diagnostic accuracy. This study aims to evaluate the efficacy of texture analysis and EI in myo-
sitis classification and IBM/non-IBM differentiation and to compare these methods with expert qualitative analysis.

Methods: From 2014 to 2023, we cross-sectionally evaluated patients with myositis who were admitted to our network
institutions with a new diagnosis or significant flare of myositis. We collected clinical information and laboratory test results,
as well as US images. Quantitative measures included EI, histogram parameters (skewness and kurtosis), and texture
parameters such as contrast, entropy, angular second moment, correlation, and inverse difference moment. The texture
parameters were measured at different angles (0� or 90�) and interpixel distances (1, 3, and 5 pixels), resulting in six mea-
surements in each muscle. These analyses were applied to the biceps brachii (BB) and vastus medialis (VM) muscles using
the same US machine/settings. ImageJ, an image processing software, was used for the measurement of EI and texture
parameters. Logistic regression models were developed for myositis vs. control and IBM vs. non-IBM classifications. Addi-
tionally, two experts in muscle ultrasound independently evaluated the images for qualitative analysis. Cases of disagree-
ment were resolved through consensus or consultation with a senior US specialist.

Table 1. Baseline characteristics of the patients.
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Results: A total of 56 patients with myositis (37 non-IBM, 19 IBM) and 25 age/sex-matched inflammatory controls (patients
with rheumatoid arthritis) underwent ultrasound evaluation. Baseline characteristics showed that IBM patients were older,
had less F:M ratio, and had less CK and other muscle enzyme levels. In the differentiation of myositis from controls, texture
analysis significantly outperformed EI alone, with a sensitivity of 80.4% and specificity of 92%. For IBM vs. non-IBM classifi-
cation, EI provided better performance (sensitivity 70%, specificity 63.9%) compared to texture analysis. The expert qualita-
tive analysis achieved a sensitivity of 82.5% and specificity of 83.3% for myositis vs. control, and 94.7% and 79% for IBM
vs. non-IBM, respectively.

Conclusion: Texture analysis enhances the differentiation of myositis from controls, outperforming EI. However, for IBM
vs. non-IBM classification, EI remains superior. Expert qualitative analysis shows comparable to better performance com-
pared to quantitative methods, highlighting the value of expert experience in muscle ultrasound. These findings suggest that
the addition of texture analysis to EI could optimize myositis classification, but expert qualitative assessment still holds signif-
icant value in clinical practice.

Disclosure: T. Yoshida: None; H. Yamazaki: None; N. Takamatsu: None; Y. Taniguchi: None; T. Nozaki: None;
m. inoue: None; Y. Kumon: None; y. matsumoto: None; Y. Kanazawa: None; M. Harada: None; I. Nishino: None;
J. Albayda: None; Y. Izumi: None.

Abstract Number: 2067

Clinical and Laboratory Characterization of Overlap Connective Tissue
Disease in Patients with Idiopathic Inflammatory Myopathies: Results
from the MYOTReCSZ Cohort

karina santana1, Jiram Torres Ruiz2, Diana G�omez-Martin3, María José Ostos-prado4, Yatzil Reyna-Ju�arez4, Beatriz
Alcal�a-Carmona4, Mariana Arroyo5 and Nancy R Mejía-Domínguez4, 1INCMNSZ, Ciudad de México, Distrito Federal,
Mexico, 2INCMNSZ, Mexico, Federal District, Mexico, 3INCMNSZ, Mexico, Distrito Federal, Mexico, 4Instituto Nacional de
Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Distrito Federal, Mexico, 5Angeles Interlomas, Mexico,
Distrito Federal, Mexico

Figure 1. Comparison of diagnostic accuracy of each texture parameters with various directions (a) and interpixel distances (b) and echo intensity
(EI). A. Classification of myositis vs control. B. Classification of IBM vs non-IBM.

4185

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic Inflammatory Myopathies (IIM) comprise systemic autoimmune dosorders which may
occur in patients with other conective tissue diseases (CTD). The coexistence of IIM with other CTDs suggests shared
underlying pathogeic mechanisms, but may have clinical implications as well. Systemic sclerosis has been reported as the
most common CTD overlaping with IIM. There is scarce information regarding prevalence, clinical and serologic features
of IIM and concomitant CTD.

We assessed the prevalence of concomitant CTD in a cohort of patients with IIM and describe clinical and serological differ-
ences among patients with or without other CTDs.

Methods: We analyzed the MYOTReCSZ cohort, which includes 208 patients classified as IIM according to the
ACR/EULAR and Connor´s criteria for anti-synthetase syndrome at a tertiary care center in Mexico City. The study was
approved by the Institutional Ethics and Research committees. We analyzed the prevalence of concomitant CTDs and com-
pared clinical and laboratory features between patients with or without CTD overlap using man whitney U test for numerical
variables and G test for categorical variables.

Results:We found a total of CTD overlap in 22 (10.5%) patients. Among IIM patients with concomitant CTD, Rheumatoid
Arthritis was the most common (10/208; 4.8%) followed by systemic lupus erythematosus (6/208; 2.8%), and finally Sjög-
ren syndrome and systemic sclerosis (3/208; 1.4%). Interestingly, a family history of autoimmunity was more commonly
detected in the concomitant CTD group (50% vs 15.3%; p=0.0002). Regarding serological features, there were no differ-
ences between the prevalence of antinuclear antibodies, however, homogeneous pattern was more common among IIM
with concomitant CTD (54.5% vs 18.1%; p=0.0007) and fine granular pattern among IIM patients without concomitant
CTD (43.4% vs 13.6%; p=0.001). Interestingly, among specific and associated IIM antibodies, anti Jo-1 was more com-
mon among patients with concomitant CTD (18.1% vs 3.6%; p=0.01). Among the clinical features, Raynaud phenome-
non and alopecia were more commnonly registered among IIM patients with concomitant CTD (31.8% vs 11.5%;
p=0.01 and 50% vs 23.6%; p=0.01 respectively). There were no differences regarding disease activity between the
2 groups.

Conclusion: This is the first comprehensive characterization of overlap CTD and IIM in a cohort of IIM patients. In contrast
with previous reports, we found rheumatoid arthritis as the most common concomitant CTD, which might be explained
based on prior used of historical cohorts and potential misclassification of patients. We provide the serological and clinical
landmark related to this complex entities.

Disclosure: k. santana: None; J. Torres Ruiz: None; D. G�omez-Martin: None; M. Ostos-prado: None; Y. Reyna-
Ju�arez: None; B. Alcal�a-Carmona: None; M. Arroyo: None; N. Mejía-Domínguez: None.
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Abstract Number: 2068

Poloxamers 188 & 182 Are Effective in Repairing theMembrane Resealing
Defect in Myositis

Shane Bruckner1, Braden Zeno2, Gianni Giarrano3, Alexis Tucker3, Hannah Bulgart4, Brian Paleo3, Kassidy Banford3,
Nicholas Young4, Rohit Aggarwal5, Chester Oddis6, Paula Clemens7, Dana Ascherman8, Noah Weisleder1 and Wael
Jarjour9, 1Ohio State University, Columbus, OH, 2Ohio State, Upper Arlington, OH, 3Ohio State University, Columbus,
4The Ohio State University Wexner Medical Center, Columbus, OH, 5Division of Rheumatology and Clinical Immunology,
University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 6Division of Rheumatology and Clinical Immunology,
University of Pittsburgh, Pittsburgh, PA, 7University of Pittsburgh, Pittsburgh, 8Division of Rheumatology and Clinical
Immunology, University of Pittsburgh Medical Center, Pittsburgh, PA, 9The Ohio State University, Columbus, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of disorders in which autoimmune responses
produce a chronic state of inflammation resulting in degeneration of skeletal muscle structure and function. The pathogenic
mechanisms involved in IIM are not completely defined, however we have previously shown that defective sarcolemmal
membrane repair mechanisms increase exposure of intracellular antigens such as histidyl-tRNA synthetase (HRS) and
TRIM72 to the immune system leading to aberrant inflammatory activation and autoantibody production. These autoanti-
bodies directed toward intracellular membrane resealing proteins leads to a positive feedback cycle in which the antibodies
effectively block membrane resealing exposing the intracellular milieu, further exacerbating the immune response which likely
contributes to the progression and pathogenesis of myositis.

Poloxamers are a unique class of amphipathic synthetic tri-block copolymers containing central hydrophobic chains of
poly(propylene oxide) sandwiched between two hydrophilic chains of poly(ethylene oxide). Members of this class of com-
pounds, P188 and P182, are known to increase membrane integrity when used both in vitro and in vivo. We hypothesize
that these compounds may be able to stabilize the sarcolemmal membrane, decrease aberrant antigen exposure to the
immune system and reduce the overall pathogenicity associated with myositis.

Methods: Levels of antibodies against repair proteins weremeasured in dermatomyositis and polymyositis patient serum sam-
ples with custom ELISA. Membrane repair function was determined using mechanical glass bead wounding or multi-photon
infrared laser microscopy to damage the cell membrane of muscle fibers and live cell imaging to record the entry of fluorescent
FM4-64 dye in the presence of myositis patient serumwith P188 or P182. HRSwas injected intramuscularly to induce myositis
and P182 was injected subcutaneously at 3mpk 3 days per week for 3 weeks. Additionally, we injected exogenous antibodies
against membrane repair proteins into myositis mice and determined changes to the myositis phenotype in vivo.

Results: We have identified novel autoantibodies against TRIM72 in IIM patient serum and show that these antibodies can
compromise membrane repair in isolated healthy muscles. IIM patient serum with high titers of TRIM72 antibodies can com-
promise membrane repair in healthy muscle ex vivo while P188 can ameliorate these defects. We also demonstrate the
potential therapeutic value of P182 in a mouse model of myositis.

Conclusion: These findings represent a novel mechanism in IIM whereby decreased sarcolemma integrity induces a vicious
cycle of aberrant antigen presentation that directly contributes to the pathophysiology of idiopathic immune myopathies.
Poloxamers represent a novel potential therapeutic for the treatment of IIM.
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Disclosure: S. Bruckner: None; B. Zeno: None; G. Giarrano: None; A. Tucker: None; H. Bulgart: None; B. Paleo:
None; K. Banford: None; N. Young: None; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca,
2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx,
2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Jans-
sen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig
Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; C. Oddis: Abcuro, 5, Alexion,
5, Argenx, 5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5;
P. Clemens: None; D. Ascherman: None; N. Weisleder: None; W. Jarjour: None.

Abstract Number: 2069

Cancer Risk and Screening Effectiveness in Idiopathic Inflammatory
Myopathy: Validating IMACS Guidelines in a Retrospective Indian Cohort

Lovely Kumari1, VISHNU KONERU2, subin Philip1, sai Kumar Dunga3, Mamatha gorijavulu4, Aishwarya Gopal5, Christina
Mariaselvam6, Molly Thabah7, Vir Singh Negi8 and Chengappa Kavadichanda9, 1JIPMER,PUDUCHERRY, PUDUCHERRY,
Puducherry, India, 2JIPMER,PUDUCHERRY, PUDUCHERRY, India, 3JIPMER,PUDUCHERRY, VIZAG, Andhra Pradesh, India,
4JIPMER,PUDUCHERRY, HYDERABAD, Andhra Pradesh, India, 5Jawaharlal Institute of Postgraduate Medical Education
and Research (JIPMER), Pondicherry, Puducherry, India, 6JIPMER, Puducherry, Puducherry, India, 7Jawaharlal Institute of
Postgraduate Medical Education and Research, Puducherry, Puducherry, India, 8AIIMS BILASPUR, BILASPUR, Himachal
Pradesh, India, 9Jawaharlal Institute of Postgraduate Medical Education and Research, pondicherry, Puducherry, India
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Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1: Panel A- Shows the distribution of Myositis specific antibodies in the cohort. Panel B: shows the distribution of IIM- disease subtype in the
cohort. Panel C: Shows the distribution of different malignancies in the cohort. Panel D: shows the clinical characteristics of the cohort.
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Background/Purpose: Idiopathic inflammatory myopathy (IIM) carries an elevated cancer risk. The International Myositis
Assessment and Clinical Studies Group (IMACS) has issued evidence-based guidelines for cancer screening in IIM patients.
These guidelines, are derived from retrospective studies and need validation across different populations. This study aims to
identify cancers and associated risk factors and validate the risk strata as suggested in the IMACS guidelines.

Methods: This was a retrospective study which included patients with clinical diagnosis of IIM at tertiary care centre in India.
The department IIM cohort was queried on 1/05/2024 and those who satisfied the EULAR/ACR criteria with a probability of
≥90%, were included in the study. Data on demographics, clinical features, laboratory parameters, serology, myositis-
specific antibodies, tumor markers and treatment response were collected. Association between high, intermediate, and
low-risk factors and malignancy, were evaluated using appropriate statistics

Results: We retrieved data from 111 patients with definite IIM. There were six patients (5.40%) with malignancy. Three had
breast carcinoma, one carcinoma cervix, one lung cancer and one had metastatic adenocarcinoma. Five out of six malig-
nancy were among those over 40 years of age (p=0.013) (Table 1). Association of high, intermediate, and low risk factors

Table 1- Association of demographic, clinical and biochemical factors with malignancies in Inflammatory myositis.

Table 2: - Performance of high and intermediate risk factors as per IMACS screening criteria in our cohort.
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for malignancy are presented in Table 2. All patients with malignancy were dermatomyositis (OR-4.31, p=0.02). Patients with
malignancy had higher median (IQR) Manual Muscle Testing-8 (MMT-8) of 74(61.75-78) vs 60(49-70) (p=0.065) and lower
levels of muscle enzymes including creatine kinase (CPK), 99 (36-170) vs 710(150-3754) (p=0.011), aspartate transaminase
(AST) 57.67(23.25-97.75) vs 94.5(54.75-191.75) (p-value=0.077), lactate dehydrogenase (LDH), 532(306-794.5) vs 600
(348-939) (p=0.727).... Ulcerative skin lesions and moderate to severe dysphagia were similar among those with and without
malignancies. Patients with malignancy had significantly higher levels of tumor markers, CEA,mean-140.0 ng/mL vs 4.15
(p=0.001) and CA-125,mean-88.0 U/mL vs 24.46(p=0.01).None with anti-synthetase syndrome, interstitial lung diseases
or Raynaud’s phenomenon had malignancy. Patients with ≥2 high or intermediate risk factors had an OR (95%CI) of 1.73
(0.92-3.23) and 6.0(1.01-35.5) respectively for malignancy (Table 2).

Conclusion: In our study, the types and incidence of malignancies in IIM mirrored the incidence in the Indian population.
Dermatomyositis, advanced age, low muscle enzyme levels, and higher MMT-8 scores were significant predictors of
increased cancer risk. Conversely, conditions like anti-synthetase syndrome, Raynaud’s phenomenon, and interstitial lung
disease did not correlate with cancer occurrence. Our findings validate the IMACS cancer screening guidelines’ effective-
ness in an Indian setting.

Disclosure: L. Kumari: None; V. KONERU: None; s. Philip: None; s. Dunga: None; M. gorijavulu: None; A. Gopal:
None; C. Mariaselvam: None; M. Thabah: None; V. Negi: None; C. Kavadichanda: None.

Abstract Number: 2070

Increased Circulating Levels of Fatty Acid-binding Proteins as a Potential
Biomarker of Disease Damage in Inflammatory Myopathies Patients

Margherita Giannini1, Anne-Laure Charles2, Julien Blaess3, Rose-Marie Javier4, Bernard Geny5 and Alain Meyer6,
1UR3072, Physiology Department, University Hospital of Strasbourg, Strasbourg, France, 2UR3072, University of
Strasbourg, Strasbourg, France, 3Physiology Department, University Hospital of Strasbourg, STRASBOURG, France,
4Rheumatology Department, University Hospital of Strasbourg, STRASBOURG, France, 5UR3072, Physiology
Department, University Hospital of StrasbourgUniversity Hospital of Strasbourg, STRASBOURG, France, 6UR3072,
Physiology Department, Rheumatology Department, University Hospital of Strasbourg, Strasbourg, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In inflammatory myopathies (IM), although several treatments effectively control disease activity, a
high proportion of patients display sustained disability (damage). Damage might be reversed by intensive resistive exercise,
but no pharmacological treatment is available. Moreover, damage assessment in daily clinical practice is an unmet need.

We previously showed, in a cohort of IM patients with no or low disease activity, that the decrease in the serum levels of two
myokines, irisin and osteonectin, was associated with sarcopenia (decrease in appendicular muscle mass [ALM] and grip
strength)1 and positively correlated with ALM and grip strength, respectively2. Moreover, ALM and grip strength were nega-
tively associated with global damage, extent and severity damage scores according to IMACS2.

This study aimed to investigate the importance of myokine imbalance in IM disease damage.
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Methods: Body composition by X-ray absorptiometry, functional tests, and serum levels of somemyokines (irisin, osteonec-
tin, fatty acid-binding proteins [FABP] and procollagen type III N-terminal peptide [PIIINP]) by ELISA were assessed at inclu-
sion in forty adult IM patients (disease duration ≥12 months, low or no disease activity for ≥6 months) and thirty healthy age,
sex and physical activity-matched volunteers (HV).

IM damage extent and severity in all domains, according to IMACS, were recorded. Overall rating of disease damage
according to expert clinical judgement was also assigned to each patient (global damage) using a 10 cm visual analogue
scale.

Relationships between the myokines serum levels and IMACS damage scores were determined using Pearson’s or Spear-
man’s rank test as appropriate. R is indicated in the text as correlation coefficient.

Results: Forty patients (27 females, 67.5%), mean age 59.9 (14.1) years were prospectively enrolled. Eight patients suffered
from dermatomyositis (20%), 12 from necrotizing myopathy (30%), 11 from antisynthetase syndrome (28%), and 9 from
scleromyositis (23%) from 4.6 years (2.9–8.4). At inclusion, physician global activity was 3/10 [2–3], CK 122 (87.5–195.5)
U/l, MMT-8 140/150 (135.3–147) and MMT-12 213/220 (203.3–216.8).

Irisin, osteonectin and PIIINP serum levels were similar in IM patients and HV, whereas FABP serum levels were higher in IM
patients compared to HV (582.9 ± 273.2 vs. 320.3 ± 50.8 pg/ml, p= 0.001) (Figure 1). Moreover, FABP serum levels posi-
tively correlated with total damage extension (R= 0.5, p= 0.007), severity (R= 0.5, p= 0.006) and global damage score (R=
0.5, p= 0.01). Interestingly, FABP serum levels also positively correlated with gastrointestinal extension (R= 0.5, p= 0.02)
and severity (R= 0.5, p= 0.02) damage score.

No significative correlation was found between FABP serum levels and body mass index and fat mass.

Conclusion: Increased circulating levels of FABP are candidate biomarkers of disease damage in IM similarly to that found in
metabolic disorders3.

References

1Cruz-Jentoft AJ, et. Age Ageing. 2019 Jan 1;48(1):16-31. doi: 10.1093/ageing/afy169. Erratum in: Age Ageing. 2019
Jul 1;48(4):601.
2Giannini M, et al. Rheumatology (Oxford). 2024 Mar 27:keae207.
3Li B, et al. Cell. 2020 Aug 20;182(4):1066-1066.e1.

Disclosure: M. Giannini: None; A. Charles: None; J. Blaess: None; R. Javier: None; B. Geny: None; A. Meyer: None.

Figure 1. Circulating levels of myokines in a cohort of patients with inflammatory myopathies (IM) disease damage and healthy volunteers (HV). **:
p= 0.001.
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Abstract Number: 2071

Self-Efficacy Contributes to Better Health Outcomes in Patients of
Idiopathic Inflammatory Myopathies: Insights from the COVAD 3 Dataset

praggya yaadav1, Maria Rosa Pellico2, Anne-Marie Russell3, Aviya Lanis4, Elena Nikiphorou5, Ioannis Parodis6, Sreoshy
Saha7, Manali Sarkar8, Jasmine Parihar9, Laura Andreoli10, Vikas Agarwal11 and Latika Gupta12, and COVAD Steering
Committee, COVAD Study Group, 1Maharashtra Institute of Medical Sciences and Research, Latur, Aurangabad, India,
2University of Milan, Milan, Italy, 3Birmingham Regional Interstitial Lung Disease Service, University Hospitals
Birmingham NHS Trust and Faculty of Life Sciences, University of Exeter, Exeter, UK, Birmingham, United Kingdom,
4Seattle Children’s Hospital, Seattle, WA, 5King’s College London, London, United Kingdom, 6Karolinska Institutet,
Karolinska University Hospital; Örebro University, Solna, Sweden, 7Mymensingh Medical College, Mymensingh,
Bangladesh, 8MGMMedical College, Navi Mumbai, Maharashtra, India, 9All India Institute of Medical Science, New Delhi,
Delhi, India, 10University of Brescia, Brescia, Italy, 11Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow,
Uttar Pradesh, India, 12Royal Wolverhampton NHS Trust, Wolverhampton, United Kingdom
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Background/Purpose: Self-efficacy is crucial for chronic disease management. Given the increasing prevalence of chronic
diseases, encouraging patients to actively manage their disease may be an effective strategy for decreasing morbidity and
mortality, reducing healthcare costs, and enhancing quality of life (QoL). This study explores how individuals with idiopathic
inflammatory myopathies (IIMs) experience work, daily activities, and social interactions while managing IIM symptoms. We
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observed the association between s elf-efficacy and education, disease management, QoL, pain, and fatigue among IIM
patients, utilizing data from Collating the Voice of People with Autoimmune Diseases (COVAD)-3 study.

Methods: COVAD-3 is a global patient-reported survey collecting data on health outcomes using validated tools. Data was
extracted in May 2024; IIM patients were assessed for self-efficacy using the Self-Efficacy in Managing Chronic Disease

4193

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



(SEMCD) scale. Data was categorized into two groups based on scores. Patients scoring above the 67th percentile (SEMCD
6.3) were classified as having high self-efficacy and those below the 33rd percentile (SEMCD 4.6) as low self-efficacy [Fig
1 A]. Demographic and clinical characteristics were compared between the two groups using descriptive statistics, Pear-
son’s correlation, and appropriate statistical tests (χ2, Mann-Whitney, or t-test).

Results: Of 4,052 responses, 314 IIM patients who successfully completed SEMCD (F 228 72.6%; median SEMCD score
5.56 [range 1 -10]) were included [Fig 1B]. Based on scores, patients were stratified: 95 showed low self-efficacy scores
(SEMCD < 4.3) and 110 showed high self-efficacy in managing IIMs (SEMCD >6.3). The high self-efficacy group exhibited
higher satisfaction with life scores (p = 0.015), significantly longer disease duration (p = 0.003), and lower Visual Analog Scale
(VAS)-fatigue scores (p = 0.009) than the low self-efficacy group. Physical function, measured by PROMIS Physical SF4a,
was significantly higher in the high self-efficacy group (p = 0.021) [Fig 1C]. Furthermore, a greater proportion of individuals
in the high self-efficacy group exercised regularly (p < 0.001). Interestingly, no significant difference in education level or
patient trust in health provider was found with self-efficacy in IIMs [Table 1-2]. Additionally, no significant statistical difference
in self-efficacy was found across IIM subgroups.

Conclusion: High self-efficacy may contribute to better physical and mental health, life satisfaction, and lower disease activ-
ity, fatigue, and pain. This underscores the importance of self-efficacy in influencing physical and psychological well-being of
patients with IIMs. Healthcare providers should identify individual factors that influence self-management ability and develop
strategies to facilitate communication and patient education, as this could reduce complications, healthcare costs, improve
health outcomes and QoL. Thus, multidisciplinary pathways to coach patients and support group leaders can advance
patient empowerment and enhance care of our patients.

Disclosure: p. yaadav: None; M. Pellico: None; A. Russell: None; A. Lanis: None; E. Nikiphorou: AbbVie, 1, 6, Alfa-
sigma, 1, 6, Fresenius Kabi, 1, 6, Galapagos, 1, 6, Gilead, 1, 6, Lilly, 1, 5, 6, Pfizer, 1, 5, 6, UCB, 1, 6; I. Parodis: Amgen,
5, 6, AstraZeneca, 1, 2, 6, Aurinia, 1, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 1, 2, 5, 6,
Janssen, 2, 6, Novartis, 1, 2, Otsuka Pharma, 1, 2, 5, 6, Roche, 2, 5, 6; S. Saha: None; M. Sarkar: None; J. Parihar:
None; L. Andreoli: Pfizer, 2, UCB, 2; V. Agarwal: None; L. Gupta: None.
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Clinical and Laboratory Features Associated with Pulmonary
Involvement in Patients with Inflamatory Myopathy
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Ljubljana, Ljubljana, Slovenia, 2University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia, 3UMC
Ljubljana, Ljubljana, Slovenia, 4University Clinical Center, Ljubljana, Slovenia, 5University Medical Center Ljubljana,
LJUBLJANA, Slovenia
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Background/Purpose: Polymyositis (PM), dermatomyositis (DM), and anti-synthetase syndrome (AS) are conditions
included among idiopathic inflammatory myopathies (IMs).. Interstitial lung disease (ILD) is one of the most severe extra-
muscular features.
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To identify clinical risk factors associated with ILD in a well-defined monocentric cohort of 213 IM patients.

Methods: Data were prospectively collected between January 2005 and June 2023. Patients were regularly followed for a
median of 72.6 months. Clinical data were collected in detail, including general data (ie, age, sex, and time since the first
symptoms appeared), clinical manifestation. (type of organ involvement), data on histopathological findings (muscle biopsy),
functional (electromyography, pulmonary function tests) and imaging (nailfold capillaroscopy-NC, HRCT). Laboratory data
were collected at the same time, including a Hep-2 test, a test to detect antibodies against extractable nuclear antigens
and a test to detect myositis-specific antibodies (D-Tek: BlueDiver Dot Myosits)

Results: The median patients age was 63 years (interquartile range 35.1-126.9), 69,7% were females. The frequency of IM
subtypes in the cohort are presented in Figure 1. ILD was diagnosed in 77 patients. The most common pattern on HRCT
was non-specific interstitial pneumonia (46%) followed by organizing pneumonia (20%). In ILD patients, dyspnoea and
cough was the first sign of disease in 48.5% of patients, joint problems in 22.8%, muscle pain and weakness in 20.7%,
and skin symptoms in 9.1%. ILD was significantly more frequent in AS (48/54; 88.8%) (p < 0.001), less frequently in PM
(3/16; 18,7%) and in DM (9/67;13,4%), and none in statin myopathy. 19 patients with AS and ILD had the amyopathic form
of IM. The AS subgroup was statistically significantly associated with the combination of anti-Ro 52 and anti-synthetase
(most frequently Jo-1) AB (p< 0,01). There have been 12 ILD in 30 overlap syndromes, mostly overlaps with systemic scle-
rosis and the dominant AB was anti PM-Scl. We did not find a relationship between any antibody in PM, DM and ILD, but
microvasculopathy detected by NC (non-specific abnormalities or systemic sclerosis pattern) was associated with DM-ILD
and AS-ILD (p< 0,03). It was not related to the presence of the Raynaud‘s phenomenon, which was present only in 50%
of patients with pathological NC.

Conclusion: Pulmonary symptoms may be the first sign of IM, therefore IM should be considered in all patients with ILD.

Anti-Ro 52 ABs, alone or in combination with anti-synthetase AB (mostly anti-Jo-1) are strongly suggestive of ILD. We
observed an association between the pathological NC pattern and ILD, even in the absence of Raynaud‘s phenomenon.

Disclosure: S. Praprotnik: None; K. Perdan-Pikmajer: None; K. Lakota: None; Z. Rotar: None; A. Hocevar: None.
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Abstract Number: 2073

Ultrasound Findings of Activity in Patients with Inflammatory
Myopathies and Clinical and Laboratory Comparison

Carina Soto-Fajardo1, Alejandra Espinosa-Orantes2, Alejandra Enríquez-Luna3, Fabian Carranza Enriquez4, Tabata
Cano-Gamez3, Ana Mora-Rosas5, Rosa Elena Cervantes-Ramirez5, Karen Contreras-Castillo5, Jiram Torres Ruiz6, Diana
G�omez-Martin7 and Carlos Pineda8, 1Instituto Nacional de Rehabilitacion n"Luis Guillermo Ibarra Ibarran", Mexico City,
Mexico, 2Instituto Nacional de Rehabilitaci�on "Luis Guillermo Ibarra Ibarra", Ciudad de México, Mexico, 3Instituto
Nacional de Rehabilitacion, Mexico, Distrito Federal, Mexico, 4Instituto Nacional de Rehabilitaci�on n"Luis Guillermo
Ibarra Ibarran", Ciudad de México, Mexico, 5Instituto Nacional de Rehabilitaci�on "Luis Guillermo Ibarra Ibarra", Mexico,
Distrito Federal, Mexico, 6INCMNSZ, Mexico, Federal District, Mexico, 7INCMNSZ, Mexico, Distrito Federal, Mexico,
8Instituto Nacional de Rehabilitacion, Mexico City, Distrito Federal, Mexico
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Session Time: 10:30AM–12:30PM

Background/Purpose:Muscle ultrasound (MUS) is a non-invasive tool that may explore the extent of muscle abnormalities
and contribute to early diagnosis and follow-up of patients with Idiopathic inflammatory myopathies (IIM). This study aims to
compare the ultrasonographic findings with the clinical features of disease activity of patients with IIM.

Methods: Cross-sectional study that included patients older than 18 with IIM according to the 2017 ACR/EULAR classifica-
tion criteria. We evaluated the patients according to the core set measures of the International Myositis Assessment and
Clinical Studies (IMACS) group. According to the clinical and laboratory evaluation (muscle weakness, decrease in MMT8
score, and elevation of creatine kinase), the patients were divided into active and inactive patients. The MUS was performed
using a GE LOGIQTMe machine with a 4-12 MHz linear probe. Ten muscles were evaluated bilaterally: sternocleidomastoid,
deltoid, biceps brachii, extensor carpi radialis longus, quadriceps femoris, tibialis anterior, gastrocnemius, gluteus minimus,
medius, and maximus. The Siena Myositis Ultrasound Grading Scale (SMUGS) was used to evaluate muscle edema, echo-
intensity changes, muscle atrophy, and power Doppler signal (PD). The sonographer was blinded to clinical and laboratory
data. Descriptive analyses were performed, and we determined the sensitivity and specificity of MUS to diagnose muscle
disease activity; a p-value of ≤0.05 was considered statistically significant.

Results: Eighty-seven patients were recruited. Most patients were women (71.3%). The median (interquartile range, IQR)
age was 49 (33-57). The most frequent diagnosis was dermatomyositis, presented in 67 patients (77%), followed by anti-

Figure 1. Ultrasound of the deltoid muscle. A. grade 2 edema and grade 2 PD signal, grade 2 atrophy. B edema, grade 0 PD signal and atrophy.
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synthetase syndrome in 12 patients (13.8%), polymyositis in 2 (2.3%), and overlap myositis in 6 (6.9%). Forty-five patients
(51.7%) had active myositis. Muscle edema in sternocleidomastoid, gastrocnemius, biceps brachii, and extensor carpi
radialis longus were associated with muscle activity (p< 0.05). The presence of edema defined by MUS as hypoechoic areas
with septa diffusely less evident in 3 individual muscle groups to identify disease activity has a sensitivity of 87% and speci-
ficity of 80%, with an area under the curve of 0.83 (0.74-0.92).

Conclusion: The MUS, as demonstrated, allows the identification of patients with clinically active disease. This makes it a
potential screening tool for suspected activity in patients with IIM, aiding in their timely and effective management.

Disclosure: C. Soto-Fajardo: None; A. Espinosa-Orantes: None; A. Enríquez-Luna: None; F. Carranza Enriquez:
None; T. Cano-Gamez: None; A. Mora-Rosas: None; R. Cervantes-Ramirez: None; K. Contreras-Castillo: None;
J. Torres Ruiz: None; D. G�omez-Martin: None; C. Pineda: None.

Abstract Number: 2074

Experience on the Use of Obinutuzumab off Label in Patients with
Refractory Idiopathic Inflammatory Myopathy

Ivana Ilic1 and Galina Marder2, 1Northwell, Brooklyn, NY, 2Donald and Barbara Zucker School of Medicine at Hofstra/
Northwell, Great Neck, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathy (IIM) is a rare multisystem inflammatory condition leading to sig-
nificant disability. The management of IIM remains challenging. B cell targeting therapies are used in refractory cases.
Although there were no significant differences between study arms in large randomized, double-blind, placebo-phase trial
with rituximab in IIM, 83% of refractory patients improved, suggesting the importance of B cells in the pathogenesis of IIM.

Obinutuzumab was reported for use in autoimmune conditions in those with rituximab allergies. Furthermore, Obinutuzu-
mab has higher B cell depletion potency than rituximab. To date, there is only one reported case of Obinutuzumab use in
IIM with rituximab refractory Antisynthetase Syndrome (ASyS) that hadmarked improvement after Obinutuzumab. We report
our experience at the Myositis Northwell Center with the use of Obinutuzumab in patients with IIM.
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Methods: The Northwell database was searched for Obinutuzumab infusion code and the diagnosis codes of IIM (derma-
tomyositis, polymyositis, ASyS, including overlap myositis). 6 patients were identified. 1 patient was excluded because Obi-
nutuzumab was ordered but the patient never received it. A retrospective analysis was performed on patients meeting 2017
EULAR/ACR classification criteria for IIM. Demographic, clinical, and serological data were collected, along with PFTs and
CT chests. Physician global score was used to assess response to Obinutuzumab. Descriptive statistics were used.

Results: Demographic and clinical characteristics of 5 patients are noted in Table 1. Of five patients, 2 had ASyS, 1 derma-
tomyositis, and 2 overlap myositis with average disease duration 10 years. Most patients were female and African American.
Most failed at least 3 immunosuppressive agents; 1 failed rituximab. The reason for Obinutuzumab start was allergy to ritux-
imab in 4 patients, worsening of interstitial lung disease and myositis activity in 3, inflammatory arthritis in 2, and severe cuta-
neous disease in 1 (Table 2). Four patients had >1 year follow up after Obinutuzumab with maximum follow-up of 4 years.
One received the drug two months prior to analysis. Clinical improvement was noted at 3-6 months post Obinutuzumab in
skin, muscle, lung, and joint domains. Prior elevated CPK normalized after treatment. PFTs and CT chest remained stable
in 3 patients despite symptomatic improvement. All patients had pre and post B cell counts checked (Table 3). Most
depleted B cells within 1-3 months and repleted after 1 year. Only 1 patient required redosing of Obinutuzumab which
was decided based on incomplete clinical response and B cell repopulation. Patients were able to discontinue steroids in
3 cases and 1 patient stopped Methotrexate after Obinutuzumab. On the last observation all patients were deemed to be
responders based on physician global assessment. No one developed hypogammaglobulinemia post Obinutuzumab, and
there were no significant infections or hospitalizations.

Conclusion: This is the first case series of successful and safe use of Obinutuzumab in IIM. This provides a signal to design
a large-scale clinical trial with Obinutuzumab in IIM.

Disclosure: I. Ilic: None; G. Marder: None.
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Abstract Number: 2075

A Retrospective Cohort Study Assessing Outcomes and Safety in Patients
Receiving Low Dose vs High Dose Cyclophosphamide in Myositis
Interstitial Lung Disease (ILD)

Saadia Sasha Ali1, Alexandra Lawrence2, Katie Bechman3, Amit Patel4, Surinder biring3, Sophia Steer4, Arti Mahto5,
Catherine Myall4, Louise Pollard6, Marium Naqvi4, Amelia Holloway4, Rosaria Salerno4, Flora Dell’accio4, Sangita
Agarwal7, Boris Lams8, Alex West7 and Patrick Gordon9, 1King’s College Hospital, Epsom, United Kingdom, 2Guys and St
Thomas’s Hospital, London, United Kingdom, 3King’s College London, London, United Kingdom, 4King’s College Hospital,
London, United Kingdom, 5King’s College Hospital, London, United Kingdom, 6University Hospital Lewisham, London,
United Kingdom, 7Guy’s and St Thomas’ Hopsital, London, United Kingdom, 8Guys and St Thomas’ Hospital, London,
9nhs, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: ILD is associated with poor survival in patients with idiopathic inflammatory myopathies (IIM). Cyclo-
phosphamide is often used in the management of myositis associated ILD (IIM-ILD). The EUROLUPUS (0.5g IV fortnightly for
6 doses) regime has previously been shown to be as effective as high dose regimes in lupus nephritis. This study aims to
evaluate whether the low dose EUROLUPUS (LD) cyclophosphamide regime vs a high dose (HD) regime (600 mg/m2 IV
every 4 weeks from day 0 to week 20) was associated with the same outcomes and better safety profiles in patients with
IIM-ILD.

Methods: A retrospective analysis of notes was undertaken for patients attending the King’s Health Partners ILD service
across two hospital sites (King’s College Hospital and Guy’s Hospital) with a diagnosis of ILD and myositis or ILD and myo-
sitis specific antibodies. Adult patients who received cyclophosphamide with at least 18 months of follow up lung function
and HRCT data were analysed. Patients whose therapy was started on ITU were excluded. Descriptive statistics were used
to compare the differences between the two regimes at baseline and follow up. Change in FVC and TLCO over 18 months
was graphically compared at predefined time points.

Results: 92 patients received cyclophosphamide for IIM-ILD. 53 (57.6%) patients received the HD regime vs 39 (42.3%) in
the LD arm. The mean age was 53 (13). 61 (66.3%) patients were female. Anti-Jo-1 antibody was positive in 41.5% in the
high dose group vs 25.6% in the low dose group (Table 1). All-cause mortality was 11% in the HD arm vs 21% in the LD
arm (p=0.23). Change in FVC (L) from baseline to 18 months is presented in figure 1. At 18 months, the change from baseline
was greater in the HD arm [median 0.5 (IQR:-0.1-1.1) vs 0.1 (-0.0-0.4) (p=0.048)]. Change in TLCO at 18 months was
numerically higher in the HD arm, but did not reach statistically significant [0.4 (-0.1-1.9) vs -0.2 (-0.6-0.6) (p=0.24)]. 9.4%
in the HD arm had a serious infection vs 26.3% in the LD arm (p=0.032). Lymphopenia was higher in the HD arm vs LD
arm (43.4% vs 25.6%, p=0.079) (Table 2). Overall, Patients in the LD arm had a longer duration of ILD, more NSIP, less
OP, more frequent Mycophenolate Mofetil use, more pulmonary hypertension, less frequent concomitant Rituximab and a
significantly higher CK at baseline, (suggesting more severe/systemic disease).

Conclusion: HD cyclophosphamide was associated with a significant improvement in FVC vs LD cyclophosphamide at
18 months. All-cause mortality numerically favoured high dose cyclophosphamide and there were significantly fewer serious
infections in the HD arm. Imbalances between the groups, in terms of severity of disease, may account for these observed
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differences. This study serves as an initial exploratory analysis for the use of low dose cyclophosphamide regimes in IIM-ILD
but larger randomised trials would be needed to assess the efficacy and safety of this regime.

Disclosure: S. Ali: None; A. Lawrence: None; K. Bechman: UCB, viforpharma, 6; A. Patel: None; S. biring: None;
S. Steer: None; A. Mahto: None; C. Myall: None; L. Pollard: None; M. Naqvi: None; A. Holloway: None; R. Salerno:
None; F. Dell’accio: None; S. Agarwal: None; B. Lams: None; A. West: None; P. Gordon: Alexion, 12, Primary inves-
tigator at King’s college hospital for the NCT04999020 study (ALXN1210-DM-310). No personal payment, Argenx,
12, PI at King’s College Hospital for study ARGX-113-2007 and Study ARGX-113-2011, Bristol-Myers Squibb(BMS),
12, POETYK SLE study (NCT05620407), Chief investigator for UK and site PI at King’s College Hospital London for this
study ., Celltrion Healthcare, 12, Funded to attend EULAR convergence in 2023, Eli Lilly, 12, PI at King’s College Hos-
pital for MOJAK, funded by Eli Lilly with University of Manchester as the Sponsor. Termination date aproximate, Gala-
pagos, 1, 2, 12, Chief investigator in UK for Galarisso study (NCT05695950).

Abstract Number: 2076

Comparing the Efficacy of Conventional Immunosuppression and
Rituximab in Anti-SRP Myositis: Insights from a Tertiary Care Centre
Experience

ABHILASHA ARVIND MANWATKAR1, Ajith Sivadasan2, adinair Vijakrishnan2, John Antony Jude Prakash3, chandhu aS4,
JOHN KUMAR DAS5, Meera S N2, illiasul Ibad k2 and JOHN MATHEW1, 1christian medical college, vellore, Tamil Nadu,
India, 2Christian Medical College, vellore, 3Chritian Medical College, Vellore, 4CMC Vellore, Vellore, Tamil Nadu, India,
5Christian Medical College, Vellore, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a relative scarcity of studies on the effective management of Anti-signal recognition particle
(anti-SRP) myositis. Recent consensus on anti-SRP myositis shows that early rituximab (RTX) is favoured over conventional
immunosuppression (cIS), but the data is derived from case series without comparative studies. This study aims to a) identify
distinguishing characteristics of anti-SRP-myositis, b) explore poor prognostic features, c) assess and compare the efficacy
and safety of RTX with cIS in individuals with anti-SRP myositis.

Fig 1. Change in FVC, by treatment regime FVC (L)
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Methods: We carried out an electronic medical record (EMR) based retrospective cohort study in tertiary care centre in
India. Adult patients ( > 16 years) diagnosed with myositis fulfilling either the 2017 European League Against Rheumatology
(EULAR) / American College of Rheumatology (ACR) criteria or Peter and Bohan’s criteria were included. A total of 1033
myositis patients were screened from January 2019 to January 2024. Forty IIM patients with confirmed anti-SRP positivity
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fulfilling inclusion criteria with more than 4 months of follow-up were selected for the study and response analysis. Details
were obtained at baseline, 4 months, and 6 months, as well as subsequent follow-up. We segregated patients into those
receiving RTX and those on cIS without RTX. Treatment response was categorised as improved, worsening, or stable dis-
ease. The characteristics of patients between “RTX” and “cIS” groups were compared using a t-test for continuous data,
and categorical data were compared using Chi-square/Fisher’s exact test as appropriate. Survival analysis curves were
plotted for improvement and death between the two groups.

Results: The mean age of onset of anti-SRP myopathy was 44.2 (SD13.14) years; 71.4% of patients were female. Baseline
characteristics are described in Table 1. No malignancies were detected in our cohort. For response analysis, we allocated
35 patients into two groups: RTX and cIS. Fifteen patients (42.85%) were given RTX (8 were treatment-naïve and 7 were refrac-
tory to cIS). While 20 received cIS (57.14%), 12/20 (60%) received mycophenolate mofetil, 8/20 (40%) received methotrexate,
and 5/20 (25%) received cyclophosphamide. The median follow-up time was 12 (IQR 6-24) months. There was no significant
difference in improvement between RTX and cIS groups (11/15 (73.3%) RTX group and 9/20(45%) cIS group (p-value -0.465)).
Time to improvement was also not significantly different (Figure 1). However, the Mean change in MMT8 from baseline to
6 months was more in the RTX group (p-value 0.001). There was a significant decrease in mean steroid dose (prednisolone
equivalent ) at 6 months post RTX with a p-value of 0.001(1600.13 mg (SD 271.53 ) in RTX versus 826.6 mg (SD 370.35) in
cIS). Mortality rates stood at 1/15 (6.67 %) for RTX and 4/20 (20 %) for cIS. Unravelling predictors of mortality revealed signif-
icant associations with cardiac involvement (p value - 0.02) and severe non-ambulant muscle weakness (p value 0.03).

Conclusion: Both cIS and RTX are effective in anti-SRP myositis for muscle affection and time to response. Cardiac involve-
ment and severe muscle weakness are associated with mortality. RTX use decreases steroid requirement.

Disclosure: A. MANWATKAR: None; A. Sivadasan: None; a. Vijakrishnan: None; J. Antony Jude Prakash: None;
c. aS: None; J. DAS: None; M. S N: None; i. Ibad k: None; J. MATHEW: None.

Abstract Number: 2077

Comparison of Janus Kinase Inhibitors to Block the Type I and II
Interferon Pathways in Human Myoblasts

Travis Kinder and James Inglese, National Institutes of Health, Rockville, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The family of Janus kinases (JAK1, JAK2, JAK3, TYK2) mediate signal transduction from cytokine
receptors through phosphorylation and activation of intracellular signaling pathways and transcription factors. Small mole-
cule antagonists of JAKs (jakinibs) have been developed with varying potencies and selectivities for the use in malignancies
and immune regulation. There is growing recognition for the effectiveness of jakinibs in some forms of autoimmunity of the
skeletal muscle like dermatomyositis, but which of these drugs is most effective is unknown.

Methods: We assayed a library of 48 commercially available jakinibs for their ability to inhibit the IFN-β or IFN-γ - major his-
tocompatibility complex (MHC) class I pathway in human myoblasts genome-engineered to fuse a pro-luminescent HiBiT
peptide to endogenous MHC class I gene HLA-B*08:01. Results from the top actives were confirmed by RT-qPCR and
phospho-STAT1 flow cytometry in primary human myoblasts.
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Results: The most potent and effective compounds for blocking IFN-β signaling over 24 hrs by the MHC class I-HiBit assay
were deucravacitinib (TYK2 inhibitor, FDA approved) with an IC50 of 72 nM and upadacitinib (JAK1/2 inhibitor, FDA
approved) with an IC50 of 330 nM and. Deucravacitinib was the most selective at inhibiting IFN-β over IFN-γ.

Conclusion: These highly active jakinibs, like deucravacitinib and upadacitinib, warrant further clinical evaluation to show
their safety and efficacy in myositis patients.

Disclosure: T. Kinder: None; J. Inglese: None.

Abstract Number: 2078

Increased RAGE Expression in Myositis

Madison King1, Rita Spathis2, Elizabeth Bagley1 and Melissa Morales3, 1Binghamton University, Johnson City, NY,
2Binghamton University School of Pharmacy and Pharmaceutical Sciences, Johnson City, NY, 3SUNY Binghamton,
Johnson City, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Myositis is a broad term for a group of rare autoimmune diseases that cause persistent muscle
inflammation, weakness, and fatigue. Currently, first-line treatment for myositis includes glucocorticoids. However, this
approach results in significant side effects and is ineffective in all patients. The receptor for advanced glycation endproducts
(RAGE) plays an essential role in orchestrating cellular pathways leading to inflammatory processes. Furthermore, RAGE has
been shown to be involved in multiple inflammatory conditions including diabetes, cancer, and DMD. This suggests that
RAGE could be a promising target for treating autoimmune diseases, including myositis. Therefore, we investigated the
expression of RAGE in a mouse model of myositis and myositis patient muscle.

Methods: Total RNA was isolated from skeletal muscle using the TRIzol® method and .5 μg used for cDNA synthesis. Taq-
MAN qPCR was performed and GAPDH was used as an internal control to normalize for gene expression. Expression levels
of AGER and MOK were calculated relative to healthy controls using the 2-ΔΔ-Ct method. These target genes were chosen
because they are involved in the production of the RAGE receptor.

Results: In myositis mice, both AGER and MOK expression were significantly increased compared to healthy control mice
(p< 0.01 and p< 0.05, respectively). Similarly, expression of AGER and MOK were significantly increased in patients with
myositis compared to healthy controls (p< 0.05).

Conclusion: Overall, we observed increased RAGE expression in the skeletal muscle of myositis mice and human patients.
These findings suggest that RAGE inhibition may be a promising strategy to dampen inflammation, improve muscle function,
and ultimately enhance patient well-being.

Disclosure: M. King: None; R. Spathis: None; E. Bagley: None; M. Morales: None.
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Abstract Number: 2079

Understanding Relapse Patterns in Anti-HMGCR Statin-induced IMNM: A
Detailed Comparative Study

Silvia Grazzini1, Angeles Galindo-Feria2, Edoardo Conticini1, Ingrid Lundberg3 and Maryam Dastmalchi4, 1Università di
Siena, Siena, Italy, 2Karolinska Institutet, Karolinska University Hospital, Stockholm, Sweden, 3Karolinska
Universitetssjukhuset, Karolinska Institutet, Stockholm, Sweden, 4Karolinska University hospital, Stockholm, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Statin-induced immune-mediated necrotizing myopathy (IMNM) is a recently recognized subtype of
idiopathic inflammatory myopathy (IIM). This condition is marked by the sudden onset of severe and rapidly progressing
muscle weakness, accompanied by elevated serum levels of creatine kinase (CK) and of presence of myonecrosis in muscle
biopsies. Despite statin discontinuation, immunosuppressive treatment remains essential to prevent muscular damage. Our
study aimed to characterize a cohort of patients with IMNM with anti-3-Hydroxy-3-Methylglutaryl Coenzyme A Reductase
autoantibodies (HMGCR) and compare the clinical features and outcomes between non-relapsing (R0) and relapsing
(R1) patients.

Table 1. Demographic, clinical and serological data. Abbreviations: CK creatin kinase, F females, LDH lactate dehydrogenase, anti-HMGCR anti-
3-Hydroxy-3-Methylglutaryl Coenzyme A Reductase, HTA arterial hypertension, M males, MYO myoglobin, SD standard deviation, TROP tropo-
nin.
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Methods: We conducted a retrospective study of patients with anti-HMGCR+ IMNM. Our cohort consisted of 48 subjects
with history of lipid-lowering therapy, and with comprehensive clinical and serological data. We assessed IMACS core set
disease activity measures (CSM) at baseline (t0) and 6-month (t1) follow-up (FU). An increase in CK requiring therapy mod-
ification was considered as a relapse. Statistically significant differences between groups were identified using Mann-
Whitney U and Student’s t-tests. Changes over time were assessed using Friedman or Wilcoxon signed-rank tests: p values
< 0,05 was considered as significant.

Results: Data at t0 are reported in Table 1. Anti-HMGCR autoantibody levels correlated significantly with serum levels of CK
(r 0,537), myoglobin (r 0,577), troponin (r 0,710), physician global assessment (PhGA, r 0,432) and manual muscle test
(MMT8, r -0,473). Symptom duration correlated with serum levels of myoglobin (r -0,570), troponin (r -0,600) and anti-
HMGCR levels (r -0,359). Moreover, MMT8 correlated with serum levels of lactate dehydrogenase (r -0,587), myoglobin
(r -0,535), troponin (r -0,750), PhGA (r 0,667) and CK (r -0,303). Thirty-nine patients with t1 FU were categorized based on
relapse occurrence: the comparison of t0 demographic, clinical, and laboratory data is presented in Table 2. Thirteen sub-
jects experienced at least 1 relapse: at t0, we found a statistically significant difference in anti-HMGCR levels and myoglobin.
Age, symptoms duration and CK showed a trend towards significance. Interestingly, statin therapy duration and mean daily
dosage did not appear to differ significantly between the groups (p=0,158, p=1) and co-administration of high-dose steroid
as induction treatment did not seem to reduce relapse risk compared to IVIG-only treatment (p=0,786). During FU, both CK
and anti-HMGCR antibody levels decreased significantly (p< 0,001), independently of induction therapy or relapse status,
but at t1 values remained higher in R1 compared to R0 (p=0.004, p< 0,001). No differences were found in terms of total
improvement score.

Conclusion: In statin-induced IMNM, relapses are more common in patients with severe disease, as demonstrated by high
serum levels of anti-HMGCR antibodies and myoglobin. Additionally, higher CK, younger age, and shorter duration of symp-
toms might be associated with an increased risk of flares. Our findings suggest that statin dosage and therapy duration do
not significantly influence the occurrence of relapses.

Disclosure: S. Grazzini: None; A. Galindo-Feria: None; E. Conticini: None; I. Lundberg: Argenx, 1, Astra Zeneca,
1, Boehringer Ingelheim, 6, Bristol Myers Squibb, 1, Chugai, 1, Galapagos, 1, Janssen, 1, 6, Novartis, 11, Pfizer,
1, Roche, 11; M. Dastmalchi: None.

Table 2. Comparison between non-relapsing (R0) vs relapsing (R1) patients at baseline. Abbreviations: CK creatin kinase, LD lactate dehydroge-
nase, anti-HMGCR anti-3-Hydroxy-3-Methylglutaryl Coenzyme A Reductase, M males, MYO myoglobin, SD standard deviation, TROP troponin.
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Abstract Number: 2080

HLA-DRB1*11:01 Association Differenciates Anti-hmgcr Immune-
mediated Necrotizing Myopathy from Non-immune Mediated Statin
Myotoxicity

Cristina Corrales Selaya1, Diana Prieto-Peña2, gonzalo Ocejo-Viñals3, Carmen Secada G�omez4, alfonso Corrales-
Martínez5, Carmen Ibarbia6, Zaida Salm�on-gonzalez6, Marta Martín-millan6, Virginia Portilla-Gonz�alez6, Nerea mota-
perez6, M. sebastian-mora gil6, J.C Batista-liz6, Veronica Pulito-Cueto7, Raquel Lopez-mejias7, Ricardo Blanco-Alonso8

and Jose Luis Hernandez6, 1Rheumatology, Marques de Valdecilla University Hospital. IDIVAL, Santander, Cantabria,
Spain, 2Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group,
Santander, Cantabria, Spain, 3Department of Immunology, Marqués de Valdecilla University Hospital (HUMV),
Santander, Spain, 4Rheumatology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 5Hospital
Universitario Marques de Valdecilla, Santander, Spain, 6Hospital Universitario Marques de Valdecilla, Santander,
Cantabria, Spain, 7IDIVAL, Santander, Spain, 8Division of Rheumatology, Hospital Universitario Marqués de Valdecilla.
IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Genetic risk factors may explain why only a small proportion of patients taking statins develop
severe cases of anti-3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR) immune-mediated necrotizing myopathy
(IMNM). A high prevalence of HLA-DRB1*11:01 carriers has been described in patients with anti-HMGCR IMNM. However,
it is unknown whether this allele is specifically associated with anti-HMGCR IMNM or if it is also associated with non-
immune-mediated statin myotoxicity.

The main objective is to elucidate whether Anti-HMGCR IMNM and non-immune-mediated statin myotoxicity exhibit a differ-
ent HLA-DRB11 association.

Methods: HLA-DRB1 typing was performed using the Luminex 100 system in 11 patients with anti-HMGCR IMNM diagno-
sis, 20 patients with non-immune- mediated statin myotoxicity and 29 ethnically matched controls receiving statins without
myotoxicity. Comparisons were performed between the three groups.

Results: Demographic, clinical features and laboratory abnormalities were different between anti-HMGCR IMNM
patients and non-immune-statin myotoxicity (Table 1). HLA-DRB1*11 phenotype frequency was significantly increased
in patients with anti-HMGCR IMNM compared to controls (81.8% versus 17.2%, respectively; p < 0.001; odds ratio-OR
[95% confidence interval-CI] =21.6 [2.87-237.4]). Remarkably, a higher proportion of HLA-DRB1*11 carriers was
observed in anti-HMGCR IMNM patients when compared to non-immune-mediated statin myotoxicity (81.8% vs
25%; p < 0.001; OR [95% CI] =13.5 [1.73-153.21]). This association was mainly due to the HLA-DRB1*11:01 allele.
Patients with non-immune-mediated statin myotoxicity and controls did not exhibit HLA-DRB1*11 allele differences
(Table 2).

Conclusion: We found that HLA-DRB1*11, particularly the HLA-DRB1*11:01 allele, is strongly associated with anti-
HMGCR IMNM while this association was not observed in patients with non-immune-mediated statin myotoxicity.
HLA-DRB1*11:01 might be useful as a specific genetic marker to identify those patients at high risk of anti-HMGCR
IMNM.
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Disclosure: C. Corrales Selaya: None; D. Prieto-Peña: None; g. Ocejo-Viñals: None; C. Secada G�omez: None;
a. Corrales-Martínez: None; C. Ibarbia: None; Z. Salm�on-gonzalez: None; M. Martín-millan: None; V. Portilla-
Gonz�alez: None; N. mota-perez: None; M. sebastian-mora gil: None; J. Batista-liz: None; V. Pulito-Cueto: None;
R. Lopez-mejias: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6,
Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; J. Hernandez: None.

Demographic, clinical features and laboratory parameters in patients with anti-HMGCR IMNM, non-immune-mediated statin myotoxicity and
patients taking statins without myotoxicity (controls).

Table 2. Genetic differences of HLA-DRB1*11 allele frequencies between patients with anti-HMGCR IMNM, non-immune-mediated statin myo-
toxicity patients and controls.
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Abstract Number: 2081

Proteomic Profiling of Urine Reveals Biomarker Candidates for Idiopathic
Inflammatory Myopathies

Xueting Yuan1, Zhengguang Guo2, Jia Shi1, Shuang Zhou3, Chanyuan Wu4, Jiuliang Zhao3, Dong Xu5, Mengtao Li6, Wei
Sun2, qian wang6 and Xiaofeng Zeng7, 1Peking Union Medical College, Beijing, China, 2Institute of Basic Medical Sciences,
Chinese Academy of Medical Sciences, Beijing, China, 3Peking union medical college hospital, Beijing, China, 4Peking
Union Medical College Hospital, Chinese Academy of Medical Sciences& Peking Union Medical College, Beijing, China,
5Peking Union Medical College Hospital, Dong Cheng District, Beijing, China, 6Department of Rheumatology and Clinical
Immunology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Peking Union Medical
College, Beijing, China 2National Clinical Research Center for Dermatologic and Immunologic Diseases (NCRC-DID),
Ministry of Science & Technology, Beijing, China, 7Peking Union Medical College Hospital, Chinese Academy of Medical
Sciences & Peking Union Medical College, Beijing, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a rare heterogeneous group of autoimmune diseases
characterized by immune-mediated muscle injury. We aimed to examine urine proteomic signatures and identify protein bio-
markers for early diagnosis of IIM.

Methods: We analyzed the proteome of urine samples using a data-independent acquisition (DIA)-combined with liquid
chromatography-tandem mass spectrometry (LC-MS) strategy from 132 patients with IIM and 97 healthy controls. All of the
subjects were randomly distributed into training and validation data sets at a ratio of 2:1 to evaluate diagnostic performance.

Results: Our data showed that 434 proteins were differentially expressed in the IIM group compared to the
control, including 250 up-regulated and 184 down-regulated proteins (Figure 1). GO and KEGG pathway enrichment

Differentially expressed proteins between IIM and the control group are shown in a volcano plot.
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analysis indicated that differential urinary proteins are primally involved in cell adhesion molecules, oxidative phosphorylation,
and complement and coagulation cascades. Ribosomal protein S13(RPS13), syndecan 2(SDC2), keratin 31(KRT31), and
mannose receptor C-type 1(MRC1) were further identified as candidate biomarkers which could effectively distinguish IIM
from control. The combined diagnostic efficiency of four indexes had satisfied discrimination in both the training
(AUC=0.894) and validation sets (AUC=0.827) (Figure 2).

Conclusion: This study revealed distinct urine proteomic profiles and a panel of proteins as novel urinary markers for non-
invasive and simple screening of IIM, which may have translational significance and provide unique insights into the disease
pathogenesis.

Disclosure: X. Yuan: None; Z. Guo: None; J. Shi: None; S. Zhou: None; C. Wu: None; J. Zhao: None; D. Xu: None;
M. Li: None; W. Sun: None; q. wang: None; X. Zeng: None.

Abstract Number: 2082

Different Clinical Phenotypes of Patients with Anti-synthetase Syndrome:
Unsupervised Cluster Analysis in the CLASS Database

Akira Yoshida1, Iazsmin Bauer Ventura2, Eduardo Dourado3, Giovanni Zanframundo4, Sara Faghihi Kashani5,
Aravinthan Loganathan6, Daphne Rivero Gallegos7, Francisca Bozan8, Gianluca sambataro9, Sangmee Bae10, Ernesto
Trallero-Aragu�as11, Andrew Mammen12, Carlo Scire13, Carlomaurizio Montecucco14, Chester Oddis15, David
Fiorentino16, Francesco Bonella17, Frederick Miller18, Antonella Notarnicola19, Jens Schmidt20, Jorge Rojas-Serrano21,
marie Hudson22, Masataka Kuwana23, Miguel Angel Gonzalez-Gay24, Neil McHugh25, Tamera J Corte26, Tracy J Doyle27,
Victoria Werth28, Rohit Aggarwal29 and Lorenzo Cavagna30, and the CLASS project investigators, 1Nippon Medical School

ROC curves of each and combined biomarker candidates in the training and validation data set.
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Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan, 2University of Chicago, Chicago, IL, 3Unidade Local de Saúde da
Região de Aveiro, Aveiro, Portugal, 4Università di Pavia, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, Milano,
Italy, 5UCSF, Mountain View, CA, 6RUH, Middle Park, Queensland, Australia, 7INER, Ciudad de México, Mexico State,
Mexico, 8Hospital Clinico Universidad de Chile, Santiago, Chile, 9University of Catania, Catania, Italy, 10UCLA, Los Angeles,
CA, 11Rheumatology Departament, Vall d’Hebron Hospital, Barcelona, Spain, 12NIH, Bethesda, MD, 13University of
Milano Bicocca, Milan, Italy, 14IRCCS policlinico S. Matteo foundation, University of Pavia, Pavia, Italy, 15Division of
Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 16Stanford University, Menlo Park, CA,
17Center for Interstitial and Rare Lung Disease Unit, University of Duisburg-Essen, Ruhrlandklinik, Essen, Germany,
Essen, Germany, 18NIH, NIEHS, Chapel Hill, NC, 19Karolinska University Hospital and Karolinska Institutet, Stockholm,
Stockholms Lan, Sweden, 20University Medical Center Goettingen, Göttingen, Germany, 21National Institute of
Respiratory Diseases, Ismael Cosío Villegas, Mexico City, Mexico, 22McGill University, Montreal, QC, Canada,
23Department of Allergy and Rheumatology, Nippon Medical School, Tokyo, Japan, Tokyo, Japan, 24University of
Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 25University of Bath, Bath, United Kingdom, 26Royal Prince
Alfred Hospital, University of Sydney, Sydney, Australia, 27Brigham and Women’s Hospital, West Roxbury, MA,
28University of Pennsylvania, Wynnewood, PA, 29Division of Rheumatology and Clinical Immunology, University of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 30University of Pavia and Fondazione IRCCS Policlinico San Matteo
Hospital of Pavia, Pavia, Pavia, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1. (A) A factor map depicting the result of multiple correspondence analysis; (B) A dendrogram demonstrating the process of hierarchical
clustering.
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Background/Purpose: Anti-synthetase syndrome (ASSD) is a rare systemic autoimmune rheumatic disease with significant
heterogeneity. The Classification Criteria for Anti-Synthetase Syndrome (CLASS) project is an international collaborative
study to develop and validate classification criteria for ASSD. We performed an unsupervised cluster analysis of ASSD
patients registered in the CLASS database to better understand the clinical heterogeneity of this disease entity.

Methods: We performed a multiple corresponding analysis followed by hierarchical clustering to aggregate ASSD patients
into clinically distinct clusters, using 15 key variables covering the clinical manifestations of ASSD. Clinical characteristics
and overall survival of patients were compared between the clusters. A simple classification tree was developed using the
classification and regression tree (CART) analysis within the randomly selected derivation dataset (70% of the entire dataset).
The performance of the classification tree was assessed in the internal validation dataset (the remaining 30% of the dataset).
As a sensitivity analysis, we repeated the cluster analysis, excluding anti-synthetase and anti-Ro52 antibodies from the vari-
ables used for clustering.

Figure 2. (A) Characteristics of patients included in each cluster; (B) A classification tree constructed through classification and regression tree anal-
ysis in the derivation dataset.
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Results: Among 1863 ASSD patients, 717 were excluded due to missing data in the variables necessary for clustering, and
1146 were subjected to cluster analysis (Figure 1A and 1B). The characteristics of eligible patients and those excluded were
largely similar. We identified four clinically distinct clusters (Table 1 and Figure 2A). Cluster 1 (n=495) was characterized by a
higher prevalence of arthritis, myositis, ILD, mechanic’s hands, dermatomyositis (DM) rash, Raynaud phenomenon, unex-
plained fever, and anti-Jo-1 antibodies. Cluster 2 (n=146) corresponded to patients without ILD, while associated with a high
prevalence of myositis, DM rash, Raynaud phenomenon, and anti-Jo-1 or PL-7 antibodies. Cluster 3 (n=312) was an ILD-
predominant cluster, associated with a lower prevalence of joint, muscle, and skin involvements. Anti-PL-7 and PL-12 anti-
bodies were more prevalent in this cluster. Cluster 4 (n=193) was also an ILD-predominant cluster, associated with male sex
and a higher prevalence of non-Jo-1 anti-synthetase antibodies, namely anti-PL-12, EJ, and OJ antibodies. There was no
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significant difference in the overall survival of patients between the clusters. CART analysis within the derivation dataset con-
structed a classification tree comprising anti-synthetase antibodies, muscle involvement, ILD, and mechanic’s hands
(Figure 2B), which successfully positioned 82.8% of patients in the internal validation dataset into the correct clusters. In
the sensitivity analysis excluding autoantibodies from the variables for clustering, five clusters (Clusters S1–S5) were identi-
fied. The characteristics of Clusters S1, S4, and S5 were consistent with those of Clusters 1, 3, and 2, respectively.

Conclusion: Unsupervised clustering in the CLASS database identified four clinically distinct subgroups in patients with
ASSD. Our results provide insight into the ongoing development of classification criteria for ASSD.

Disclosure: A. Yoshida: None; I. Bauer Ventura: None; E. Dourado: Bial, 6; G. Zanframundo: None; S. Faghihi
Kashani: None; A. Loganathan: None; D. Rivero Gallegos: None; F. Bozan: None; G. sambataro: Boehringer-
Ingelheim, 6; S. Bae: None; E. Trallero-Aragu�as: None; A. Mammen: None; C. Scire: AbbVie/Abbott, 5, Eli Lilly,
5, Galapagos, 5;C. Montecucco: None;C. Oddis: Abcuro, 5, Alexion, 5, Argenx, 5, Boehringer Ingelheim, 5, CSL Beh-
ring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; D. Fiorentino: Argenyx, 2, Biogen, 2, Kyverna, 2, Pfizer,
2, Priovant, 2, Serono, 5; F. Bonella: Astra Zeneca, 12, Support for attending meetings and/or travel, Atyr, 12, Support
for attending meetings and/or travel, Boehringer-Ingelheim, 1, 2, 6, 12, Support for attending meetings and/or travel,
Bristol-Myers Squibb (BMS), 1, 2, Sanofi, 1, 2, 6, Savara Pharma, 2, 12, Support for attending meetings and/or travel;
F. Miller: None; A. Notarnicola: Boehringer-Ingelheim, 1, 6; J. Schmidt: CSL Behring, 2, 6, 12, Support for attending
meetings and/or travel, Grifols, 2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; J. Rojas-Serrano: None; m. Hudson:
AstraZeneca, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5; M. Kuwana: Asahi Kasei Pharma,
6, AstraZeneca, 2, Boehringer Ingelheim, 2, 6, Chugai, 2, 6, GSK, 2, MBL, 9, Ono Pharmaceuticals, 6; M. Gonzalez-
Gay: None; N. McHugh: None; T. J Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-Ingelheim, 1, 2, 5, 6,
12, Support for attending meetings and/or travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers Squibb (BMS), 1, 2,
5, 6, 12, Support for attending meetings and/or travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMedicine, 1, 2, Phar-
maxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6; T. J Doyle: Bayer, 5, Sanofi, 3; V. Werth: AbbVie/Abbott, 2, Alpine immune
sciences, 2, Amgen, 1, 5, anaptysbio, 2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou,
2, Corbus, 5, CSL Behring, 2, 5, Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innova-
derm, 2, Janssen, 2, Lilly, 2, Merck, 2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Phar-
maceuticals, 2, 5, Sanofi, 2, Takeda, 2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2; R. Aggarwal: Alexion, 2, ANI
Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabalet-
taBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon
Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medi-
cines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant,
2, Sanofi, 2, Teva, 2; L. Cavagna: None.

Abstract Number: 2083

A Novel Scoring System to Predict a Cancer Development in Patients with
Idiopathic Inflammatory Myopathy

Yun Kyu Kim1, Ju yeon Kim2, Jung Yoon Pyo3, Min Jung Kim4, Jin Kyun Park5, Eun Young Lee6, Yun Jong lee3, eun Bong Lee1

and Jun Won park2, 1Seoul National University Hospital, Seoul, Republic of Korea, 2Seoul National University Hospital,
Seoul, Seoul-t’ukpyolsi, Republic of Korea, 3Seoul National University Bundang Hospital, Seongnam-si, 4Seoul
Metropolitan Government Boramae Medical center, Dongjak-gu, Seoul, South Korea, 5Seoul National University College
of Medicine, Jongno-gu, Seoul, Republic of Korea, 63Division of Rheumatology, Department of Internal Medicine, Seoul
National University Hospital, Seoul, Republic of Korea
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies have demonstrated that idiopathic inflammatory myopathy (IIM) is associated with
an elevated cancer risk. However, there is limited evidence on the specific risk factors and effective risk-stratification for can-
cer in patients with IIM.

Methods: This study included 372 patients with IIM (including dermatomyositis, polymyositis, immune-mediated necrotizing
myositis, overlap myositis, and anti-synthetase syndrome) from three independent cohorts in South Korea. Data on the his-
tory of previous malignancies, demographic/clinical features at the time of diagnosis, and response to initial immunosup-
pressive treatment were collected. Myositis specific and associated antibodies were assessed in all patients using the
EUROIMMUN line immunoblot assay. The primary outcome was occurrence of myositis-associated cancer, defined as that
occurred within 3 years before and after the diagnosis of IIM. Binary logistic regression analysis was used to identify relevant
clinical factors associated with the outcome. The final prediction model was determined using a backward selection method.
A scoring system to classify patients according to their predicted risk was established based on β coefficient of the final
model. Conditional inference trees were employed to determine optimal cutoff values of the score, enabling precise risk
stratification.
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Results: Baseline characteristics of the patients were described in the Table 1. Mean (SD) follow-up duration from the time
of IIM diagnosis was 5.7 (6.3) years. Fifty-eight cancer cases were captured, with 41 of themwere myositis-associated. Most
of myositis-associated cancers (n = 35, 85.4%) occurred within 1 year before and after the diagnosis of IIM.

In the univariable analysis, old age (≥60 years), male sex, current smoking, dysphagia at the time of diagnosis, and dermatomy-
ositis were associated with the primary outcome. Positive anti-TIF1γmarkedly increased the risk of myositis-associated cancer
(OR 25.12 [95% CI 10.63 to 62.80]) whereas positive anti-MDA5 and anti-Mi2 were associated with a lower incidence of can-
cer (OR 0.20 [0.03 to 0.67] and 0.25[0.01 to 1.22], respectively). Other clinical factors such as anti-NXP2, poor treatment
response and cutaneous ulcer/necrosis were not significantly associated with the outcome. The final prediction model included
age at diagnosis (< 40, 40-60, ≥60 years), current smoking, dermatomyositis, anti-TIF1γ and anti-Mi2 as variables (Table 2) and
showed an excellent performance with an AUC of 0.839 (0.771 to 0.906). According to the scoring system, patients were clas-
sified into 3 groups based on the final score (low-risk group: score ≤5, moderate-risk group: score 5-8, high-risk group: score
>8). Patients with moderate- and high-risk groups showed significantly higher incidence of myositis-associated cancer com-
pared to those in the low-risk groups (adjusted HR 9.13 [3.81 to 21.91] and 21.99 [11.13 to 43.45], respectively) (Figure 1).

Conclusion: Our scoring system accurately quantified the risk of myositis-associated cancer in patients with IIM.

Disclosure: Y. Kim: None; J. Kim: None; J. Pyo: None; M. Kim: None; J. Park: None; E. Lee: None; Y. lee: None;
e. Lee: None; J. park: None.
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Abstract Number: 2084

Efficacy and Safety of a Step-down Regimen of Low Dosage of
Glucocorticoids Combined with Early Administration of Synthetic or
Biologic Immunosuppressants in Anti-synthetase Syndrome: A
Pilot Study

Edoardo Conticini1, Paolo Cameli1, Silvia Grazzini1, Miriana d’Alessandro1, Laura Bergantini1, Brunetta Porcelli1, Maria
Antonietta Mazzei1, Luca Cantarini1, Elena Bargagli1 and Bruno Frediani2, 1Università di Siena, Siena, Italy,
2Rheumatology Unit, Department of Medicine, Surgery and Neurosciences, University of Siena, Siena, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-synthetase syndrome (ASS) is a rare autoimmune disease characterized by the presence of
anti-aminoacyl-transfer-RNA synthetase antibodies (ARS) and the involvement of muscles, skin, joints, and lungs. Despite
increasing interest and evidence, optimal clinical management remains unclear due to a lack of randomized control trials.
This study aims to evaluate the efficacy and safety of a treatment regimen involving early co-administration of glucocorticoids
and immunosuppressants, with rapid prednisone tapering.

Methods:We prospectively enrolled patients referred to our multidisciplinary “Myositis Clinic” with a diagnosis of ASS. Clin-
ical, serological, instrumental and medications data were collected at baseline and at 6 and 12 months follow-up. According
to treatment protocol, patients were treated with traditional synthetic immunosuppressants or rituximab (RTX) depending on
clinical manifestations. Prednisone (PDN) was gradually tapered and eventually discontinued within 6 or 12 months.

Results: A total of twenty-seven subjects were enrolled: arthritis, myositis and ILD were assessed in 9, 16 and 18 patients,
respectively, and all of them had an active disease. RTX was administered after methotrexate (MTX) in 4 cases of refractory
joint involvement and co-administration of a second immunosuppressant was necessary in 2 patients. When muscle
involvement was present, first-line therapy was MTX, followed by mycophenolate mofetil (MMF) or RTX, which allowed to

Induction scheme for the treatment of ASS. Legend: ILD: interstitial lung disease; PDN: prednisone.
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achieve low disease activity or remission, respectively. Eight ILD-patients were treated with MMF and switched to RTX in
5 cases of inefficacy, but all patients were in clinical remission at the end of follow-up. At 12 months, 12 patients
discontinued PDN.

Conclusion: This study is the first to prospectively report on the efficacy and safety of a stepwise, steroid-sparing treatment
ASS encompassing various domains. MTX, as well as other synthetic immunosuppressants, showed limited efficacy in ASS-
related arthritis, while RTX emerged as a promising option. This study recommends early RTX use in case of arthritis, sug-
gesting it as a pivotal treatment for ILD too, and raises questions regarding maintenance therapy and treatment-free
remission.

Disclosure: E. Conticini: None; P. Cameli: None; S. Grazzini: None; M. d’Alessandro: None; L. Bergantini: None;
B. Porcelli: None; M. Mazzei: None; L. Cantarini: None; E. Bargagli: None; B. Frediani: None.

Abstract Number: 2085

The Effects of Pioglitazone on Metabolic Dysregulation in Inclusion Body
Myositis: An Open-Label Pilot Study

Brittany Adler1, Michael Bene1, Cissy Zhang2, Julie Paik1, Christopher Mecoli1, Thomas Lloyd3, Eleni Tiniakou4, Erika
Darrah1, Lisa Christopher-Stine1, Albert Mears1, Megan McGowan1, Ruben Pagkatipunan1, Anne Le2 and Jemima
Albayda5, 1Johns Hopkins University, Baltimore, MD, 2Gigantest, Baltimore, MD, 3Baylor College of Medicine, Houston,
TX, 4Johns Hopkins University, Lutherville Timonium, MD, 5Johns Hopkins School of Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Inclusion body myositis (IBM) is a progressive muscle disease for which there is no effective treat-
ment. Mitochondrial dysregulation is a pathologic hallmark of IBM. Pioglitazone is a potent PPARγ agonist that enhances
mitochondrial biogenesis in skeletal muscle and improves mitochondrial function.

Mean glucocorticoids dosage at baseline and during follow-up. Legend: PDN: prednisone; SD standard deviation.

Lung function tests at baseline and during follow-up. Legend: DLCO: diffusing capacity for carbon monoxide; FEV1: forced expiration; FVC: forced
vital capacity; SD standard deviation.
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Methods: We conducted an open label phase 1 clinical trial of pioglitazone in IBM. Patients with IBM were observed for
16 weeks off therapy (lead-in period), and then received 32 weeks of pioglitazone 45 mg daily (intervention period). Serial
muscle biopsies were obtained at baseline, after the lead-in period (week 16), and after 16 weeks of pioglitazone (week
32). RNA sequencing and untargeted metabolomics using mass spectrometry were performed on all muscle tissue. Metab-
olomics was also performed on 5 control muscle and 10 control sera. The primary endpoint was the change in PPARγ gene
expression in muscle with pioglitazone. Secondary endpoints included transcriptomic and metabolic changes with therapy,
and changes in clinical outcomes including the IBM-FRS, m-TUG, 6 minute walk, Fi-2, hand-grip strength, knee extensor
dynamometry and creatine kinase (CK) level.

Results: 13 patients completed the lead-in phase and crossed over to receive pioglitazone. Untargeted metabolomics on
baseline muscle biopsies revealed differences between IBM and control muscle (Figure 1) and sera across multiple meta-
bolic pathways that were accentuated in more advanced disease. Analysis of paired muscle biopsies showed a nonsignifi-
cant trend of increased PPARγ gene expression with pioglitazone therapy (week32-week16 Log2 fold change (FC)=1.16,
p=0.07). Gene set enrichment analysis identified increased expression of genes involved in the TCA cycle, oxidative

Figure 1. KEGG pathway analysis revealed eight metabolic pathways with differential abundance in muscle tissue between IBM patients (n=15)
and controls (n=5).

Figure 2. A) Gene set enrichment analysis using KEGG pathways identified 51 pathways that were differentially expressed in muscle before and
after pioglitazone (week 16 vs. week 32). These included significant enrichment of genes involved in the TCA cycle, oxidative phosphorylation,
and PPAR signaling. B) Pathways involved in oxidative phosphorylation and the TCA cycle were downregulated during the 16 week lead-in period
(baseline vs. week 16).
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phosphorylation, and PPAR signaling after pioglitazone (Figure 2). We performed a correlation analysis to determine how
pioglitazone affects the overall IBM metabolic signature. We compared the FC values of metabolites between IBM
vs. healthy control (x-axis) and post- vs. pre-treatment (y-axis). We found a significant negative correlation (Spearman’s p=
-0.34, p< 0.0001), indicating that pioglitazone had a moderate effect on the muscle metabolome, shifting it towards the pro-
file of healthy controls and away from the metabolic signature of IBM (Figure 3). The effect of pioglitazone was heteroge-
neous, with a positive metabolic response observed in 5/13 patients who tended to have less advanced disease. There
was no measurable change in clinical outcome measures across all patients. In an exploratory analysis, we used a mixed
effect model to determine the effect of metabolic response (rho) on clinical outcome. We found a significant rho x time effect
for both the IBM-FRS and m-TUG, suggesting that a favorable metabolic shift away from the IBM signature was associated
with a less severe decline in the IBM-FRS and a slower increase in m-TUG over time.

Conclusion: IBM is associated with metabolic dysregulation. Pioglitazone partially ameliorates some of the metabolic hall-
marks of IBM, and a metabolic response in muscle may be associated with a favorable clinical trajectory. Pioglitazone war-
rants further investigation in IBM.

Disclosure: B. Adler: None;M. Bene: None;C. Zhang: Gigantest, 3; J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint
Consulting, 2, Pfizer, 2, Priovant, 5;C. Mecoli: Argenx, 1, Department of Justice, 2; T. Lloyd: None; E. Tiniakou: None;
E. Darrah: AstraZeneca, 3, 11, Bristol-Myers Squibb(BMS), 10; L. Christopher-Stine: Allogene, 2, ArgenX, 2, Boehrin-
ger-Ingelheim, 2, Corbus Pharmaceuticals, 5, Dysimmune Disease Foundation, 2, EMD Serono, 2, Horizon, 5, Janssen,
5, Kezar Life Sciences, 5, Mallinckrodt, 2, Octapharma, 2, Pfizer Inc, 5, Priovant Therapeutics, 2, Roivant Sciences, 2;
A. Mears: None; M. McGowan: None; R. Pagkatipunan: None; A. Le: Gigantest, 3, 8, 10; J. Albayda: None.

Abstract Number: 2086

Specific Transcriptomic Profile Associated with Disease Activity in Muscle
Biopsies from Patients with Sarcoid Myopathy

Iago Pinal-Fernandez1, Nikolas Ruffer2, Maria Casal-Dominguez3, katherine Pak4, Stefania Dell’Orso5, Faiza Naz5,
Shamima Islam6, Gusatavo Gutierrez-Cruz6, Margherita Milone7, Albert selva-O’Callaghan8, jose milisenda9, Felix
Kleefeld10, Andrew Mammen6, Teerin Liewluck11 and Werner Stenzel12, 1NIAMS/National Institutes of Health, Bethesda,
MD, 2Klinikum Bad Bramstedt, Hamburg, Germany, 3NIAMS, NIH, Bethesda, MD, 4National Institutes of Health,
Bethesda, MD, 5National Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of
Health (NIH), Bethesda, MD, Bethesda, MD, 6NIH, Bethesda, MD, 7Mayo Clinic-Rochester, Rochester, MN, 8Systemic

Figure 3. Comparison of the fold change (FC) values of metabolites between IBM vs. healthy control (x-axis) and post- vs. pre-pioglitazone (y-axis).
A negative correlation indicates that pioglitazone shifts the metabolic signature towards the profile of healthy controls and away from the metabolic
signature of IBM.

4220

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Autoimmune Disease Section, Vall d’Hebron Institute of Research, Barcelona, Spain, 9Hospital Clinic de Barcelona,
Barcelona, Spain, 10Charité-Universitätsmedizin Berlin, Corporate member of Freie Universität Berlin, Humboldt
Universität zu Berlin, and Berlin Institute of Health (BIH), Berlin, Germany, Berlin, Germany, 11Mayo Clinic, Rochester,
MN, 12Charite University, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sarcoidosis, a multisystem inflammatory disorder of unknown etiology, exhibits diverse clinical
manifestations, with symptomatic musculoskeletal involvement being relatively uncommon but potentially debilitating. We
conducted a comprehensive investigation into the transcriptomic profiles of muscle biopsies obtained from patients diag-
nosed with sarcoid myopathy across various international cohorts.

Methods: RNA sequencing was performed on muscle biopsies collected from 37 patients diagnosed with sarcoid myopa-
thy. Comparative analysis included a total of 669 samples, comprising myositis patients, disease controls, and healthy indi-
viduals. Differential expression and pathway analyses were utilized to discern distinctive transcriptomic signatures
specifically linked to muscle sarcoidosis.

Results: Muscle biopsies from patients with sarcoid myopathy exhibited distinct molecular signatures. Alongside elevated
expression of conventional macrophage markers (CD14, CD68), notable features included elevated levels of IFNG, IFNG
receptors, and type 2 IFN-inducible genes, with a modest increase in type 1 IFN genes or type 1 IFN-inducible genes. T cell
markers (CD3, CD4, CD8) were also upregulated, alongside increased immunoglobulin expression and pronounced eleva-
tion of type 1 and type 2 HLA molecules. Muscle regeneration markers showed intermediate levels, with a predominant
decrease in type 1 muscle fiber markers (MYH7) compared to type 2 muscle fiber markers (MYH1, MYH2). Elevated interleu-
kin levels (including but not restricted to IL1, IL6, and IL8) further characterized the inflammatory milieu.

A distinct set of genes associated with hyperactivated macrophages effectively distinguished sarcoid myopathy from other
myositis and correlated with disease activity at a transcriptomic level. Notably, genes such as CHIT1, FPB1, LYZ, and
MMP12 exhibited over 16-fold elevation compared to other myositis types (all q-values < 1e-61).

Metagenomic investigations did not identify candidate sequences of infectious agents potentially linked to this condition.

Conclusion: Sarcoid myopathy exhibits a distinctive array of transcriptomic markers linked to hyperactivated macrophages
that are correlated with disease activity. Subsequent studies are crucial for elucidating the precise mechanisms driving this
immune dysregulation and may pave the way for targeted therapeutic interventions aimed at modulating macrophage activ-
ity in this condition.

Disclosure: I. Pinal-Fernandez: None; N. Ruffer: None; M. Casal-Dominguez: None; k. Pak: None; S. Dell’Orso:
None; F. Naz: None; S. Islam: None; G. Gutierrez-Cruz: None; M. Milone: Argenx, 1; A. selva-O’Callaghan: None;
j. milisenda: None; F. Kleefeld: None; A. Mammen: None; T. Liewluck: None; W. Stenzel: None.
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Abstract Number: 2087

Association ofMRI-Defined Structure Features at Baseline with Knee Pain
and Function Trajectories: Data from the Osteoarthritis Initiative (OAI)

Shen Liu1, Thang Doung2, Yong Ge3, Xiaoxiao Sun4, Yvonne Golightly5, Amanda Nelson6, Tuhina Neogi7, Jeffery Duryea8

and Kent Kwoh9, and Osteoarthritis Initiative (OAI) and Pivotal Osteoarthritis MRI Analyses (POMA) investigators,
1Department of Biostatistics, Mel and Enid Zuckerman College of Public Health, University of Arizona, Tucson, AZ,
2Department of Computer Science, University of Arizona College of Science, Tucson, AZ, 3Department of Information
Sciences, Eller College of Manangement, University of Arizona, Tucson, AZ, 4Department of Biostatistics, Mel and Enid
Zuckerman College of Public Health, University of Arizona, Tucson, AZ, 5University of Nebraska Medical Center, Omaha,
NE, 6University of North Carolina at Chapel Hill, Chapel Hill, NC, 7Boston University Chobanian & Avedisian School of
Medicine, Boston, MA, 8Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 9University of Arizona,
Tucson, AZ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Characterizing knee symptom (i.e., pain and function) trajectories and understanding differences
among symptom trajectories have the potential to promote the development of customized treatment and management
plans for patients. We sought to identify diverse knee symptom trajectories in the OAI and to investigate potential associa-
tions between baseline MRI structural changes and distinct temporal knee symptom phenotypes.

The selection of knees was based on at least one of four symptom scores equal to 0 at baseline: Numerical Rating Scale (NRS) score for severity,
KOOS knee pain frequency score, WOMAC disability score, or WOMAC pain score. The average trajectory (solid line) is shown; dashed lines rep-
resent the confidence intervals. The respective multi-trajectory simultaneous results for each of the four symptom measures are shown in each
panel.
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Methods:We used data from the OAI and employed a two-stage strategy. In Stage 1, we identified knees with at least one
of four symptom scores equal to 0 at baseline: WOMAC function score (0-68, none to extreme functional limitation),
WOMAC pain score (0-20, none to extreme pain), KOOS knee pain frequency (0-4, none to daily), and the Numerical Rating
Scale for knee pain severity (0-10, none to worst pain). We employed group-based multiple-trajectory modeling (GBMTM) to
cluster the selected knees into distinct knee pain/function progression trajectories. In Stage 2, we utilized logistic regression
models to examine the relationship between the Group 3 knee symptom trajectory identified in Stage 1 vs. Group 1 and
Group 2 combined into a reference group, and various MRI-defined features independently, including bone marrow lesions
(BMLs), cartilage surface damage, cartilage depth damage, Hoffa-synovitis, and effusion-synovitis (ES), as per the MRI
Osteoarthritis Knee Score (MOAKS), in separate models, including age, gender, race, and BMI. The Stage 2 analysis was
based on a subsample size of 881 knees for which MOAKS readings were available.

Results: Overall, 3066 knees met our Stage 1 inclusion criteria. Three distinct knee symptom phenotypes were generated
by GBMTM (Figure 1): Group 1 (1321 knees) was a non-progressive trajectory; Group 2 (1192 knees) was a slowly progres-
sive trajectory; and Group 3 (553 knees) was a rapid progression trajectory. The forest plot of odds ratios (ORs) for the unad-
justed results showed that higher scores for BMLs, effusion-synovitis, cartilage surface damage, cartilage depth damage
and higher BMI were associated with the rapid symptom progression phenotype (Figure 2). The forest plot of ORs for the
adjusted logistic regression showed that each unit increase in total BML size score corresponded to an OR of 1.20 (95%
CI: 1.09, 1.33) for Group 3 vs. Groups 1 and 2; ≥ 2 regions with cartilage surface damage corresponded to an OR of 1.59
(95% CI; 1.12, 2.26). There was a suggestion that advancing age was associated with a lower likelihood of being classified
in the fast progression phenotype.

Conclusion: We delineated three distinct knee symptom phenotypes using longitudinal OAI data extending over ten years.
Our findings revealed consistent knee symptom trajectories across all four distinct knee symptommeasurements. The pres-
ence of MRI structural abnormalities (i.e., BMLs and cartilage damage) in the absence of pain or functional limitations may
serve as indicators of rapid knee symptom development. Subgroups of patients who have worse knee symptom trajectories
may be in greatest need for treatment, while those with minimal or mild symptom trajectories may not need treatment.

Disclosure: S. Liu: None; T. Doung: None; Y. Ge: None; X. Sun: None; Y. Golightly: None;A. Nelson: MedScape Edu-
cation, 6, NestleHealth, 6; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2; J. Duryea:
None; K. Kwoh: Cumberland, 5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Independent Data Monitoring
Committee, Mindera, 5.

Male sex and non-Hispanics Whites were the referent groups. Hoffa-synovitis (0, 1 as the referent group), and effusion-synovitis (ES, (0, 1 as the
referent group); bone marrow lesions (BMLs, sum of size scores in 15 sub-regions); cartilage surface damage (>= 2 of 14 sub-regions with more
than 10% of surface area of the sub-region with cartilage loss), cartilage depth damage (>= 2 of 14 sub-regions with more than 10% of surface
area of the sub-region with full-thickness cartilage loss), as graded by the MRI Osteoarthritis Knee Score (MOAKS)
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Abstract Number: 2088

Personalized Prediction of Pain and Function for Knee Osteoarthritis
Patients 1 Year After Total Knee Arthroplasty Using Machine Learning

Carly Wanglin1, Michael Dayton2, Craig Hogan2, Ryan Koonce2, Larry Moreland3 and Michael David2, 1University of
California - San Francisco, San Francisco, CA, 2University of Colorado Anschutz Medical Campus, Aurora, CO, 3University
of Colorado, Denver, CO

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Accurate preoperative (pre-op) prediction of postoperative (post-op) patient-specific improvement
and satisfaction in pain and function after total knee arthroplasty (TKA) for osteoarthritis (OA) is an unmet clinical need.
Machine learning (ML) is a potential tool for predicting post-op outcomes using pre-op patient data. In this study, we aimed
to develop ML models to provide insights into key pre-op data to predict patient-reported outcomes (PROs) related to pain
and physical function 1 year post-TKA.

Methods: This chart review study identified subjects from an existing dataset for which pre- and post-op PROs were col-
lected on TKA patients in an orthopedic clinic. Patients (N=679) were ≥40 years old, underwent primary TKA between
03/2018 and 03/2023, and responded to three surveys at two timepoints (pre-op and 1-year post-op): PROMIS pain inter-
ference (PI), PROMIS physical function (PF), and KOOS Jr. (KOOS). Standard t-tests and ANOVA were performed to detect
differences in pre-op vs post-op survey scores stratified by age, gender and BMI. Whether each patient achieved a post-op
minimum clinically important difference (MCID) for each PRO was then determined using an MCID cutoff of 50% of the pre-
op survey’s standard deviation. For model development (Fig. 1A), data was split into training (N=474) and test (N=204) sets.
For each post-op survey, models with differing math assumptions were developed: linear (e.g. logistic regression), boosting
(e.g. gradient boosting, XGBoost), tree (e.g. balanced random forest, random forest), and other/neural network (k-nearest
neighbors, multi-layer perceptron). Models were developed using data scaling, hyperparameter tuning, stratified cross-fold

Table 1. Population-based patient statistics stratified by age, race, gender, and BMI show the % change of the mean survey scores for PI, PF, and
KOOS. Mean values are shown for each subgroup for each survey where applicable (-- indicates not applicable).
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validation, and class imbalance weighing. Model accuracy was assessed by the area under the receiver operating character-
istic curves. SHapley Additive exPlanations (SHAP) values were used to identify the most important features for model pre-
dictions interpreted as key patient data for determining MCID.

Results: Population-based statistics show patients from all subgroups significantly improved in each survey at 1-year post-
op (Table 1). Most ML models, particularly of the linear category, were moderately accurate (AUC �0.60-0.70) in predicting
patients who will achieve the MCID for each PRO survey (Fig. 1B and Table 2); post-op prediction of KOOS was generally
more accurate than PI or PF. SHAP values identified pre-op survey scores as the most important for predicting each post-

Table 2. Results of area under the receiver operating characteristic curves (AUC; 0.5 is a random guess and 1 is a perfect prediction) values from
different developed ML models for predicting PI, PF, or KOOS post-op survey using pre-op survey and clinical data. Asterisks (*) indicate AUC val-
ues that are statistically increased compared to the standard of AUC 0.50; the top AUC for each survey is underlined.

Figure 1. (A) ML model development pipeline that included six preoperative inputs/features (demographic data, BMI, pain and function scores) for
three distinct outputs (survey scores). (B) Example receiver operating characteristic curves for all models predicting postoperative KOOS
Jr. scores. (C) SHAP values using logistic regression models for each postoperative survey demonstrate feature influence on MCID sorted by
ascending contributions of individual features to the model. Red=high (worse) PI and high (better) PF and KOOS; Blue= low (better) PI and low
(worse) PF and KOOS). Positive SHAP value= higher likelihood of achieving MCID.
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op survey, followed by other pre-op survey scores, age, gender, and BMI (Fig. 1C). Notably, a worse pre-op survey score led
to a more positive SHAP value, indicating a greater chance of achieving MCID post-op.

Conclusion: We developed ML models using pre-op patient demographics, BMI, pain scores and function scores to pre-
dict 1-year post-TKA outcomes with moderate accuracy (AUC �0.6-0.7). This preliminary data will be used to obtain exter-
nal funding to improve and validate our models by including more clinical, survey, and imaging data and designing
prospective studies. Our explainable MLmodels enable more patient-centered care through an individualized pre-op predic-
tion of achieving MCID in pain and function after TKA.

Disclosure: C. Wanglin: None;M. Dayton: Exactech Orthopaedics, 2; C. Hogan: None; R. Koonce: OrthoSkool Pub-
lishing, LLC, 8, Vistic, LLC, 8; L. Moreland: None; M. David: None.

Abstract Number: 2089

Diagnostic Performance of ACR and NICE Criteria for Hip Osteoarthritis

Jos Runhaar1, Dieuwke Schiphof1, Qiuke Wang1, Margreet Kloppenburg2, Maarten Boers3, Hans Bijlsma4 and Sebastia
Bierma-Zeinstra1, and the CREDO expert group, 1Erasmus MC University Medical Center Rotterdam, Rotterdam,
Netherlands, 2Leiden University Medical Center, Leiden, Netherlands, 3Amsterdam UMC, Vrije Universiteit, Amersfoort,
Netherlands, 4UMCU, Utrecht, Utrecht, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Available criteria for diagnosis or classification of hip osteoarthritis (OA) have been poorly validated.
The few validation studies available all used radiographic features of hip OA as reference standard, despite the clinical impor-
tance of hip symptoms. Therefore, the current study aimed to assess the diagnostic performance of the clinical ACR criteria
and the NICE criteria against expert-based diagnosis of clinically relevant hip OA.

Methods: The CHECK study enrolled Dutch individuals aged 45-65 years with pain/stiffness in the knees and/or hips, prior
to or within 6 months after their first consultation for these complaints with a general practitioner (GP). Individuals were
excluded if their complaints were due to other causes than OA. All participants were assessed at baseline and after 2, 5,
8, and 10 years, with validated questionnaires (patient characteristics and knee/hip symptoms), physical examination (joint
range of motion, pain at passive motion), and radiography (Kellgren & Lawrence [KL] grading). For the current study, all base-
line symptomatic hips with follow-up data available were selected for analyses.

In pairs and based on the clinical data obtained at year 5 (T5) through year 10 (T10), 24 clinical experts (13 GPs, 6 rheuma-
tologists, and 5 orthopedists) determined the presence of ‘clinically relevant hip OA’ over the follow-up period. Experts relied
on their clinical expertise for diagnosis, as no definition for ‘clinically relevant hip OA’ was provided. First, experts evaluated
all hips individually, after which a consensus meeting was held to discuss cases with conflicting diagnoses.

At each time point separately, the fulfilment of the clinical ACR criteria (hip pain + internal rotation < 15� + flexion of the hip
≤115�; or hip pain + internal rotation ≥15�, pain at internal rotation, stiffness ≤60 min + age >50 years) and the NICE criteria
(activity related hip pain + no morning stiffness or < 30 minutes + aged ≥45 years) was determined for each hip. Next, with
the expert-based diagnosis of ‘clinically relevant hip OA’ (present/absent) as reference standard, test characteristics were
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determined for each set of criteria in 3 definitions of a positive test, i.e. meeting a set of criteria at one, two, or at all three time
points.

Results: In total, 562 hips were available for analyses. At T5, mean age was 60.3 ± 5.1 years, mean BMI was 26.6 ± 4.1
kg/m2, and 83% were female. Radiographic hip OA (KL≥2) was present in 22% of hips at T5, 28% at T8, and 49% at T10.
‘Clinically relevant hip OA’ was diagnosed in 27% of all hips. Compared to the ACR criteria, more hips fulfilled the NICE cri-
teria once, at two time points, and at all time points. The ACR criteria outperformed the NICE criteria on specificity and pos-
itive predictive value, while sensitivity and negative predictive value were highest for the NICE criteria.

Conclusion:With clinical diagnosis as reference standard, the ACR criteria appear better suited for patient selection for clin-
ical studies, where enrollment of a homogeneous sample of patients with a high probability of having OA is prioritized, at the
cost of high false-negative rates. Conversely, NICE criteria appear better suited for clinical diagnosis, where one would like to
minimize false-negatives.

Disclosure: J. Runhaar: None; D. Schiphof: None; Q. Wang: None; M. Kloppenburg: None; M. Boers: Celltrion,
2, Novartis, 2, 6, Pfizer, 6; H. Bijlsma: None; S. Bierma-Zeinstra: None.

Abstract Number: 2090

Prevalence of Steatotic Liver Disease and Liver Fibrosis Among Patients
with Osteoarthritis (OA)

Athanasios Vassilopoulos1, Stephanos Vassilopoulos2, Markos Kalligeros2, Eleftherios Mylonakis3 and Anthony
M. Reginato4, 1Warren Alpert Medical School of Brown University, Providence, RI, 2Division of Internal Medicine, Warren
Alpert Medical School of Brown University, Rhode Island Hospital, Providence, Rhode Island, Providence, RI,
3Department of Medicine, Houston Methodist Hospital, Houston, 4Brown University, Providence, RI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Diagnostic abilities of ACR and NICE criteria for hip OA against clinical experts’ diagnosis.
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Background/Purpose: Steatotic liver disease (SLD) and osteoarthritis (OA) affect a large proportion of the general popula-
tion and prevalence of both is expected to increase given the aging of the general population and their association with
obesity. This study aimed to evaluate the prevalence of metabolic dysfunction-associated steatotic liver disease (MASLD),
MetALD (new disease entity defined as metabolic dysfunction in combination with moderate weekly alcohol intake),
alcohol-associated liver disease (ALD) among patients with OA. We also attempted to determine the prevalence of liver fibro-
sis among patients with OA.

Methods: Utilizing data from the U.S. National Health and Nutrition Examination Survey (NHANES) 2017-2020 cycle, we
considered a median CAP score of ≥285 dB/m to diagnose SLD, a cut-off that provides an optimized sensitivity and spec-
ificity by Youden’s index to detect 5% steatosis. Significant fibrosis and advanced fibrosis were defined by using liver stiff-
ness measurements (LSM) of >8.6 kPa and ≥13.1 kPa, respectively. Sample weights were applied to ensure
representative estimates. Independent risk factors for these conditions among OA patients with MASLD were identified
through multivariable logistic regression analysis. Adjusted odds ratios (aORs) and 95% confidence intervals (CIs) are
presented.

Results: Among the 881 patients with self-reported OA, the majority were aged 60 and above (66.5%), were female
(61.9%), and of non-Hispanic white ethnicity (54.8%). MASLD was more prevalent in individual’s with obesity (BMI ≥ 30), dia-
betes, dyslipidemia, and hypertension, with all showing statistically significant differences (p-values shown in Table). Age,
gender and race and ethnicity did not demonstrate a statistically significant difference between the MASLD and non-MASLD
groups. The age-adjusted prevalence of MASLD, MetALD and ALD were 33.27% (95% CI: 24.20-43.79%), 0.83% (95% CI:
0.38-1.80%) and 0.67% (95% CIL 0.12-3.50%), respectively. Furthermore, the age-adjusted prevalence of significant fibro-
sis and advanced fibrosis was 11.36% (95% CI: 6.11-20.16%) and 6.14% (95% CI: 2.73-13.22%), respectively. Notably,
OA patients with MASLD demonstrated a higher likelihood of having diabetes (aOR 3.65; 95% CI: 1.50-8.88), dyslipidemia
(aOR 2.84; 95% CI: 1.42-5.68) and a BMI >30 kg/m2 (aOR 23.44; 95% CI: 8.24-66.70).

Conclusion: There is high prevalence of MASLD and liver fibrosis among patients with OA and high correlation of both, with
several systemic diseases such as obesity, diabetes, and cardiovascular disease. A comprehensive approach to early
detection and treatment of SLD in OA patients with comorbidities is crucial for reducing potential adverse health outcomes.
Future research should explore new ways to decrease the inflammatory state seen with SLD in this patient population.
GLP-1 receptor agonists could provide such therapeutic options, as they have shown promising data on osteoarthritis

Table 1. Patient Baseline Characteristics
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and MASH. Similarly, management of other co-morbidities seen in OA (obesity, diabetes) may improve MASH. Finally, fur-
ther studies are needed to quantify the risk of SLD stratified by the cumulative dose of non-steroidal anti-inflammatory drugs
(NSAIDs) among patients with OA.

Disclosure: A. Vassilopoulos: None; S. Vassilopoulos: None;M. Kalligeros: None; E.Mylonakis: BARDA, 5, Basilea,
1, Chemic Labs/KODA Therapeutics, 12, Payments to institution, Cidara, 12, Payments to institution, Leidos Biomed-
ical Research Inc./NCI, 12, Payment to Institution, NIH/NIAID, 5, NIH/NIGMS, 5, Pfizer, 12, Payment to Institution,
Regeneron Pharmaceuticals, Inc., 12, Payment to Institution, SciClone Pharmaceuticals, 12, Payment to Institution;
A. Reginato: None.

Abstract Number: 2091

Changes in Analgesic Prescriptions for the Treatment of Osteoarthritis
During the COVID-19 Pandemic

Derek Ochi1, Dagoberto Pina2, Manmeet Kaur3, Jeffery Fine4, Daniel Black5 and Barton Wise6, 1Division of
Rheumatology, Allergy and Clinical Immunology, University of California Davis, Sacramento, CA, 2School of Medicine,
University of California Davis, Sacramento, CA, 3Division of Rheumatology, Allergy and Immunology, University of
California San Diego, San Diego, CA, 4Department of Public Health Sciences, University of California Davis, Sacramento,
CA, 5Innovation Technology - Data Center of Excellence, University of California Davis, Sacramento, CA, 6Division of
Rheumatology, Allergy and Clinical Immunology, University of California Davis and Department of Orthopaedic Surgery,
University of California Davis, Sacramneto, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) is a leading cause of disability. The 2019 American College of Rheumatology
(ACR)/Arthritis Foundation (AF) Guideline for the Management of OA recommends treating pain due to OA with analgesic
therapy as part of a multi-modal treatment program. This study aimed to evaluate whether analgesic prescribing practices
for the treatment of OA changed during the COVID-19 pandemic.

Methods: A retrospective analysis was performed at the University of California Davis Medical Center with data extracted
from the medical center’s electronic medical record. OA encounters from July 2019 to June 2021 were identified using
206 International Classification of Diseases, 10th Revision (ICD-10) codes for OA. New prescriptions (“orders”) and refills
of 73 topical and oral analgesics were identified from encounters for OA. Analgesics provided during encounters for OA in

Figure 1. Prevalence of Steatotic Liver Disease and Liver Fibrosis Among US Adults with Osteoarthritis (OA).
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2019 were considered pre-COVID-19 pandemic while those provided in 2020 and 2021 were categorized as during the
COVID-19 pandemic. Counts of new prescriptions and refills by fiscal quarter were analyzed using a two-factor Poisson
Regression with an interaction between quarter and year with corresponding contrasts to detect a difference between

2019 and 2020 as well as between 2019 and 2021 and quarters between these years. A follow-up Šid�ak step-down
p-value adjustment was used to correct for type I error. All statistical analyses were done with a two-sided alpha of 0.05.
The Poisson Regression was performed with SAS® software for Windows® version 9.4 (SAS Institute Inc., Cary, NC).

Results: For oral NSAIDs (table 1), all quarters of 2021 and 2021 as a whole had significantly less orders and refills than cor-
responding quarters in 2019 and 2019 as a whole (adjusted p value < 0.01). However, a significant increase in refills was
observed in Q2 of 2020 (adjusted p value < 0.01) and a significant decrease in Q4 of 2020 (adjusted p value < 0.01).

Table 1. Oral NSAIDs: Orders and refills, 2019 compared to 2020 and 2021 by fiscal quarter and year total

Table 2. Topical NSAIDs: Orders and refills, 2019 compared to 2020 and 2021 by fiscal quarter and year total
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For topical NSAIDs (table 2), all quarters of 2021 and 2021 as a whole had significantly more orders and refills than corre-
sponding quarters in 2019 and 2019 as a whole (adjusted p value < 0.01). However, a significant increase in refills was
observed in Q3 of 2020 (adjusted p value < 0.01) as well as 2020 as a whole (adjusted p value 0.02).

There were no differences in orders or refills of opioids, acetaminophen, or all other analgesics combined (figure 1).

Conclusion: Analgesic prescribing practices for the treatment of OA changed during the COVID-19 pandemic. Patients with
OA were overall provided with significantly fewer orders and refills for oral NSAIDs and significantly more orders and refills for
topical NSAIDs. There were no observed changes in opioid prescriptions for OA. In fiscal quarter 3 of 2020 a highly publi-
cized Lancet publication theorized that oral NSAIDs may increase the risk of severe COVID-19 infection, the ACR/AF Guide-
line for the Management of OA was published, and the California Governor issued a statewide shelter in place order, any of
which may have affected prescribing patterns. Future studies are needed to determine if the observed changes in analgesic
prescribing practices have persisted post pandemic.

Disclosure: D. Ochi: None; D. Pina: None; M. Kaur: None; J. Fine: None; D. Black: None; B. Wise: None.

Abstract Number: 2092

Remote-Delivered Tai Chi and Gut Microbiota in Osteoarthritis: A
Randomized Mechanistic Trial

Chenchen Wang1, Timothy McAlindon2, Meghan Short1, Mei Chung3, Ye Chen1, Albert Tai1 and Honorine Ward1, 1Tufts
Medical Center, Boston, MA, 2University of Massachusets, Worchester, MA, 3Tufts Medical Center, Brighton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies show that Tai Chi achieves clinical improvement for osteoarthritis (OA) through
multiple pathways. There is evidence for interaction of the gut microbiota with occurrence and severity of OA pain.

Figure 1. Orders and refills of analgesics by category, 2019 – 2021 by fiscal quarter
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Behavioral responses to Tai Chi might modulate gut microbial composition and function through vagal modulation and the
hypothalamic-pituitary-adrenal axis to influence the pathogenesis of OA pain. We conducted a randomized mechanistic trial
to explore gut microbiota profile changes in response to remote-delivered Tai Chi among patients with symptomatic OA.

Methods: Adults ≥ 55 years meeting American College of Rheumatology criteria for symptomatic OA were randomized to
Tai Chi or Wellness Education and attended 12 weeks of biweekly remote sessions. The primary outcome was difference
in gut microbiota composition and diversity measured via Bray-Curtis dissimilarity and change in relative abundance of the
genus Streptococcus (previously associated with OA pain) at 12 weeks. Secondary outcomes included change in Western
Ontario and McMaster Universities (WOMAC) pain and function scores and the Hospital Anxiety and Depression (HADS)
scale. We measured gut microbial communities via 16S rRNA gene amplicon sequencing of fecal DNA samples and the
Quantitative Insights into Microbial Ecology 2 pipeline. Beta diversity associations were assessed via Permutational analysis

Figure 1: WOMAC Pain scores at baseline and 12 weeks in the Tai Chi and Control Groups

Figure 2: Beta diversity at baseline and follow-up in Tai Chi and Control groups labeled by A) WOMAC Pain score and B) OMERACT-OARSI
responder criteria
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of variance (PERMANOVA), and treatment*time interactions in mixed-effects regression models were used for all other out-
comes. Analyses adjusted for treatment group, age, gender, disease duration and BMI.

Results: Seventy-three patients were randomized to the remote delivery interventions and 67 completed pre- and post-
intervention and sample collections. Mean participant age was 66.5 (7.5) years, 73.1% female. Baseline characteristics
including participant expectation of treatment benefit were similar across treatment groups. At 12 weeks, Tai Chi significantly
improved WOMAC Pain (effect difference =2.4 points, interaction p=0.005) and Function scores (effect difference=10.3
points, int. p< 0.0001) compared to wellness education. HADS scales did not differ significantly between the treatment
groups. WOMAC scores were associated with microbial beta diversity at baseline (pain: R2=0.029, p=0.003; function:
R2=0.025, p=0.012) and at 12 weeks (pain: R2=0.025, p=0.013; function: R2=0.029, p=0.001). Microbial beta diversity
was not different between the treatment groups at baseline (R2=0.012, p=0.79) or after 12 weeks (R2=0.013, p=0.76).
Fold-change relative abundance of Streptococcus in Tai Chi versus wellness education was 0.82 at baseline (p=0.71) and
1.02 after 12 weeks (p=0.96); the difference in Streptococcus change over time between treatment groups was not signifi-
cant (int. p=0.74).

Conclusion: This study confirms a benefit of Tai Chi on OA pain and function and a relationship of microbial composition on
OA symptoms but this preliminary analysis does not support an effect of Tai Chi on the microbiome. More research is
needed in this field.

Disclosure: C. Wang: None; T. McAlindon: None; M. Short: None; M. Chung: None; Y. Chen: None; A. Tai: None;
H. Ward: None.

Abstract Number: 2093

Treatment of Advanced Knee OA with Lorecivivint Leads to Improved
Long-Term Patient Acceptable Symptom State (PASS) Compared to
Placebo: Data from Phase 3 Extension Trial

Christopher Swearingen1, Yusuf Yazici2, Jeyanesh Tambiah3 and Philip G Conaghan4, 1Biosplice Therapeutics, Inc, San
Diego, CA, 2NYU Grossman School of Medicine, La Jolla, CA, 3Biosplice Therapeutics Inc., San Diego, CA, 4Leeds Institute
of Rheumatic and Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds
Teaching Hospitals NHS Trust, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lorecivivint (LOR), an intra-articular CLK/DYRK inhibitor thought to modulate inflammatory and Wnt
pathways, demonstrated beneficial effects on clinical and radiographic outcomes in previous knee OA clinical trials. While
clinical outcomes focus on differences between treatment groups, an individual’s “acceptable symptom state”may provide
a meaningful and clinically relevant assessment. Year 1 results from a 2-year Phase 3 extension trial, OA-07
(NCT04520607), evaluating LOR 0.07 mg safety and efficacy with WOMAC Pain [0-100] and Function [0-100] subscales,
are reported here within context of the Patient Acceptable Symptom State (PASS). The objective of this analysis was to eval-
uate long-term, repeated LOR treatment of severe knee OA patients as assessed by PASS.
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Methods: Patients with structurally advanced knee OA (medial joint space width [JSW] 1.5-4.0 mm) who completed the
parent Phase 3 trial (OA-11, NCT 03928184) were eligible for enrollment into OA-07. A repeat injection according to the orig-
inal OA-11 trial randomization (LOR / placebo (PBO)) was given at the beginning of the OA-07 trial’s single-blind (for patients
and investigators) phase. PASS was assessed annually at the start and the end of OA-07 Year 1, irrespective of symptom
state, using a ‘yes/no’ response to the question “Taking into account all the activities you have during your daily life, your
level of pain, and also your functional impairment, do you consider that your current state is satisfactory?” PASS response
and odds ratios (OR; 95% CI) between treatment groups were calculated using baseline-adjusted logistic regression. Differ-
ences between treatment groups were explored for those patients with a positive PASS response.

Results: 276 patients (mean age 61.0 ± 8.2 years, BMI 31.8 ± 4.9 kg/m2, female 62.7%, KL3 45.3%, medial JSW 2.63 ±
0.69 mm, 67.4% bilaterally symptomatic, 68.5% medial JSW < 3 mm) were enrolled. LOR appeared safe and well-tolerated
with no major adverse event rate differences compared to PBO during OA-07 Year 1. Treatment with LOR significantly
increased the odds of reporting a ‘yes’ PASS response at the end of Year 1 (LOR 103 of 121 (85.1%) vs PBO 93 of
129 (71.1%), OR 2.45 [1.25, 4.78], P=0.009). Patients with a positive PASS response also reported greater improvement
in WOMAC Pain (LOR -6.8 (± 2.0) vs PBO -1.0 (± 2.1), t-test P=0.049) and WOMAC Function (LOR -7.0 (± 1.9) vs PBO
-2.4 (± 1.9), t-test P=0.090) at the end of Year 1 following the repeat injection at the start of the OA-07 extension study.

Conclusion: In this analysis of a phase 3 extension study of LOR compared to PBO, LOR-treated patients were significantly
more likely to achieve a positive patient acceptable symptom state 12 months after a second injection. Pain and function
outcomes showed greater improvement for those subjects reporting an acceptable symptom state. These data suggest
that multiple once-yearly doses of LOR may provide long-term benefits for knee OA symptoms.

Disclosure: C. Swearingen: Biosplice Therapeutics, Inc, 3; Y. Yazici: Amgen, 2, Biosplice, 8, Chugai, 2, Hemay, 2;
J. Tambiah: Biosplice Therapeutics Inc, 3; P. Conaghan: AbbVie, 2, 6, Eupraxia Pharmaceuticals, 2, Galapagos,
2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck, 2, Moebius, 2, Novar-
tis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2.

Figure 1: Patient Acceptable Symptom State between LOR and PBO at End of Year 1 Extension
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Abstract Number: 2094

Cross-sectional Associations of Radiographic Multiple Joint Osteoarthritis
and Pain with Demographic and Clinical Characteristics: Design of a
Multi-modal Study in Human and Pet Dogs

Liubov Arbeeva1, Kelly Johnson2, Serena Savage-Guin3, Tessa Walker2, Masataka Enomoto4, Christina Stevens4, Milja
Koskinen4, Tracey Cole4, Savannah Aker4, Connor Thonen-Fleck4, Richard Loeser5, Jordan Renner2, Duncan Lascelles6,
Yvonne Golightly7 and Amanda Nelson8, 1University of North Carolina, Chapel Hill, Carrboro, NC, 2Thurston Arthritis
Research Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 3Thurston Arthritis Research Center,
University of North Carolina at Chapel Hill, Chapel Hill,, Chapel Hill, NC, 4Translational Research in Pain and Comparative
Pain Research and Education Center, Department of Clinical Sciences, College of Veterinary Medicine, North Carolina
State University, Raleigh, NC, 5University of North Carolina, Chapel Hill, NC, 6North Carolina State University, Raleigh, NC,
7University of Nebraska Medical Center, Omaha, NE, 8University of North Carolina at Chapel Hill, Chapel Hill, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Multiple joint osteoarthritis (MJOA) is a progressive, highly prevalent disease affecting millions of
Americans and as well as pet dogs. This preliminary analysis sought to introduce and describe a new, actively enrolling study
that aims to define biomarkers predictive of development and worsening of MJOA. Specifically, we describe the frequency of
radiographic MJOA (rMJOA) and symptoms in 100 Johnston County Health Study (JoCoHS) human participants and
115 pet dogs independently enrolled at the NC State University (NCSU) College of Veterinary Medicine.

Methods: All JoCoHS participants enrolled in this study (N=100) provided demographic, clinical information, anthropomet-
ric, symptomatic and functional assessments, and multiple joint radiographs. Blood, urine, and stool samples were collected
for measures of biomarkers, cytokines and microbiota profiling. Similar data were collected from an independent group of
pet dogs (N=115) recruited from NCSU. The number of painful joints was calculated from a map, which involves a graphical
representation of unilateral and bilateral joints. For MJOA, we specified unique joint sites, such that involvement of the bilat-
eral joints counted as a single site rather than two joints. rMJOA was defined as at least 3 unique appendicular joint sites
involved in both humans and dogs. If at least one of these sites was associated with pain, it was considered symptomatic
(sxMJOA). Descriptive statistics were calculated for demographic characteristics, radiographic and symptomatic measures,

Figure 1. Affected joint sites and overall pattern in human participants. CMC: Carpometacarpal Joint; DIP: Distal Interphalangeal Joint; OA: Oste-
oarthritis; PIP: Proximal Interphalangeal Joint.
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and lab values (liver enzymes, albumin, platelets) using means and standard deviations for continuous, frequencies and per-
centages for categorical variables. No statistical comparisons were performed in this descriptive abstract.

Results: One hundred human participants (63%men, 33% Black, 13% Hispanic; mean age 56 yrs) enrolled in the JoCoHS,
and 115 dogs enrolled through NCSU (40% spayed females, 57% neutered males, 3% intact males, mean age 8 yrs, 49%
mixed breed) were included. The frequency (n, %) of joint-specific human OA and the distribution of the number of joints
involved are shown in Figure 1. One in 5 (21%) JoCoHS participants had rMJOA, with 13 participants having sxMJOA
(13%). Among 100 participants, the mean number of painful joints was 8 (SD=6).

The frequency of joint-specific OA in 115 dogs and the distribution of the number of joints affected are shown in Figure 2.
rMJOA was present in 25 (22%) dogs, 24 of them had sxMJOA. Among 115 dogs, the mean number of painful appendicular
joints was 4 (range 0-12).

Figure 2. Affected joint sites and overall pattern in pet dog participants. OA: Osteoarthritis.

Figure 3. Summary of laboratory values among human (A) and pet dog (B) study participants by diabetes (self-report and/or HgbA1c >= 6.5% in
humans)/blood glucose status (>126 mg/dL in dogs).
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The lab values demonstrate expected ranges for these population-based cohorts, including mostly normal liver function,
without significant differences by hyperglycemia status (Figure 3, A: Humans; B: Dogs).

Conclusion: These two population-based cohorts demonstrated similar frequencies of rMJOA (�20%) and similar
number of joints involved supporting the use of dogs to model MJOA. Their basic laboratory values are consistent with
the community-based nature of enrollment, and support generalizability of results. Samples from these cohorts are
undergoing analysis to understand associations between MJOA and biomarkers, cytokines, dysbiosis, and intestinal
permeability.

Disclosure: L. Arbeeva: None; K. Johnson: None; S. Savage-Guin: None; T. Walker: None; M. Enomoto: None;
C. Stevens: None; M. Koskinen: None; T. Cole: None; S. Aker: None; C. Thonen-Fleck: None; R. Loeser: None;
J. Renner: None; D. Lascelles: None; Y. Golightly: None; A. Nelson: MedScape Education, 6, NestleHealth, 6.

Abstract Number: 2095

Patient Perceptions of an Osteoarthritis Management Program at a
Midwest Medical Center

Alex Lasinski1, Kathryn Miller2, Anthony Robniak1, Angela Morgan3 and Linda Baier Manwell4, 1University of Wisconsin
School of Medicine and Public Health, Madison, WI, 2University of Wisconsin, Madison, WI, 3University of Wisconsin-
Madison, Department of Medicine, Madison, WI, 4University of Wisconsin-Madison, Division of General Internal
Medicine, Madison, WI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Cohort comparison with baseline characteristics for those who were randomly selected to receive the mailing and those who participated in an
interview.
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Background/Purpose: Osteoarthritis Management Programs (OAMPs) were developed to address gaps in provision of
evidence-based treatments by offering individualized, comprehensive, non-operative care. Early data reveal improvements
in patient pain and functioning, and enhanced scores for patient-reported quality-of-care indicators. But patient perceptions
of this model are unclear. This qualitative study assessed patient feedback on an OAMP that offered team-based care in
one-on-one or group medical visit settings.

Methods: Adult patients who completed one or more OAMP visits from 7/1/2017-1/15/2021 were sorted into three groups
based on number of visits: 1, 2-3, and 4+. Seventy patients from each group were sent a mailing with an invitation to partic-
ipate in a 45-minute interview about their OAMP experiences. Interested patients were instructed to sign and return the
study consent form, and to leave a telephone message indicating their desire to be interviewed. The voicemail box was
checked daily and interviews were conducted until no additional data were found. Participants received $25 for completing
the interview. Interviews were conducted in-person or via telephone by a trained interviewer who followed a semi-structured

Barriers and facilitators to starting/maintaining OA treatment plans (17 interviews)
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script. All interviews were audio recorded and transcribed verbatim. Three members of the investigative team analyzed the
interviews manually. They independently performed line-by-line coding, utilizing software for data organization and retrieval
to create categories of initial codes, then arriving at parent themes. Deductive and inductive thematic analyses identified
daughter themes. Differences were discussed until consensus was reached for all coding progressions.

Results: A total of 953 eligible patients were identified. The 210 randomly selected to be sent the mailing were similar in
characteristics to the 743 who were not sent the mailing. Data saturation was reached at 17 interviews. Interviewees were
similar in characteristics to the 193 who did not interview, except for body mass index (36.0 and 41.2 respectively,
p=0.038). Sixteen (94.1%) patients identified at least one barrier to starting and/or maintaining their osteoarthritis treatment
plans. The most common barriers were a lack of social support (35.3%), co-morbid medical conditions (35.3%), and a lack
of motivation to make lifestyle changes (35.3%). Fifty-three percent of interviewees endorsed the belief that osteoarthritis can
be managed without surgery and 41.2% reported increased knowledge and confidence in self-management.

Conclusion: OAMPs were designed to bridge gaps in recommended and received care. Our patients reported improve-
ments in knowledge and attitudes regarding non-surgical treatment, but identified barriers that warrant adjustments to delivery
of care. This feedback may be useful for other health care systems who have, or are considering implementation of, an OAMP.

Disclosure: A. Lasinski: None; K. Miller: None; A. Robniak: None; A. Morgan: None; L. Baier Manwell: None.

Abstract Number: 2096

A Model Based on Clinical and Molecular Data Predcits the Risk of Total
Joint Replacement Progression in Knee OA Patients from the OAI

Ignacio Rego-Perez1, Alejandro Duran-Sotuela2, Jorge Vazquez-Garcia2, Cristina Ruiz-Romero3, Valentina Calamia2,
Carlota Fraga-Seijas4, Vanesa Balboa-Barreiro5, Sara Relaño2, María C. De Andrés2, Lucia Lourido2, Rocio Paz-Gonzalez2,
Patricia Quaranta2, Patricia Fern�andez-Puente2, Nicola Veronese6, Natividad Oreiro7 and francisco J Blanco8, 1Instituto
de Investigacion Biomedica de A Coruña-SERGAS, A Coruña, Spain, 2Servicio de Reumatología. Instituto de Investigaci�on
Biomédica de A Coruña (INIBIC). Complexo Hospitalario Universitario de A Coruña (CHUAC), Sergas, A Coruña, Spain,
3INIBIC - CHUAC, A Coruña, Spain, 4INIBIC, A Coruña, Spain, 5Unidad de Epidemiología Clínica y Bioeostadística. Instituto

Patient quotes illustrating most common themes regarding OAMP care

4239

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



de Investigaci�on Biomédica de A Coruña (INIBIC). Complexo Hospitalario Universitario de A Coruña (CHUAC), Sergas.
Universidade da Coruña (UDC)., A Coruña, Spain, 6Geriatric Unit, Department of Internal Medicine and Geriatrics,
University of Palermo, Via del Vespro, 141, 90127, Palermo, Italy, A Coruña, Spain, 7CHUAC, La Coruna, Galicia, Spain,
8INIBIC-University of A Coruña, A Coruña, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a need to design models that predict the risk of total joint replacement (TJR) in patients with
knee osteoarthritis (OA). Our aim is to design a model combining clinical and molecular data to predict the risk of TJR in
patients from the Osteoarthritis Initiative (OAI).

Methods: Caucasian patients from the OAI were classified into two groups based on their progression to total knee replace-
ment (TKR) during a 108-month follow-up period: TKR progressors and non-progressors. We combined a series of clinical
and molecular variables to construct the predictive models. Among the clinical variables we included: sex, age, body mass
index (BMI), blood pressure, adherence to the Mediterranean diet (MD) and knee alignment. The molecular variables: mito-
chondrial DNA (mtDNA) haplogroups, 8 single nucleotide polymorphisms (SNPs) robustly associated with the risk of knee
OA occurrence in GWAS studies (rs12107036.TP63, rs8044769.FTO, rs11177.GNL3, rs4730250.DUS4L, rs143383.
GDF5, rs10948172.SUPT3H, rs11842874.MCF2L, rs3771501.TGFA). Polygenic Risk Scores (PRS) was derived from a
GWAS summary statistics for TKR phenotype, and it was standardized with Z transformation. A panel of 10 serum proteins
(APOA4, AZ2G, A2AP, APOA1, FETUA, RET4, TSP1, COMP, YKL40 and SAMP). Appropriate statistical analyses including
Cox regression models and the calculation of the area under the curve (AUC) were carried out.

Results: Due to the incomplete data set for all the OAI patients, especially in terms of serum proteins, we constructed two
models. A complete model with all the variables except serum proteins (N=345 TKR progressors), and a reduced model that
also included the proteins (N=149 TKR progressors). The complete model showed that older age (p< 0.001), higher BMI (p<
0.001), higher systolic blood pressure (p=0.011), a lower adherence to MD (p=0.026), varus alignment (p=0.034), TT vs CC
genotype at rs11177.GNL3 (0.042) and the simultaneous presence of the haplogroup Uk and the GG genotype at
rs12107036.TP63 (p=0.006) are risk factors to progress to TKR.

The reduced model showed that older age (p< 0.001), higher BMI (p< 0.001), higher systolic blood pressure (p=0.049), a
lower adherence to MD (p=0.041), TT genotype at rs11177.GNL3 (p=0.027), above median levels of A2AP (p< 0.001), as
well as below median levels of COMP (p< 0.001) and YKL40 (p=0.004) are risk factors to TKR progression.

The AUC for the complete model was 0.705 (0.662–0.748) and for the reduced model was 0.761 (0.722-0.799). Excluding
the serum proteins, the AUC of the reduced model was 0.698 (0.655-0.741) (Figure 1).

Conclusion:We constructed a series of predictive models capable to predict the risk of TKR combing clinical and molecular
data. Despite the reduced data set, the inclusion of serum proteins significantly improves the predictive capability of the
model.

Disclosure: I. Rego-Perez: None; A. Duran-Sotuela: None; J. Vazquez-Garcia: None; C. Ruiz-Romero: None;
V. Calamia: None; C. Fraga-Seijas: None; V. Balboa-Barreiro: None; S. Relaño: None; M. De Andrés: None;
L. Lourido: None; R. Paz-Gonzalez: None; P. Quaranta: None; P. Fern�andez-Puente: None; N. Veronese: None;
N. Oreiro: None; f. Blanco: None.
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Abstract Number: 2097

Application of Machine Learning Methods to Predict the Risk of Rapid
Pain Progression in Patients with Knee OA. Study Using Patients from the
OAI and PROCOAC

Ignacio Rego-Perez1, Isabel Rodriguez-Valle2, Juan Fern�andez-Tajes2, Vanesa Balboa-Barreiro3, Carlota Fraga-Seijas2,
María del carmen de andres2, Valentina Calamia2, Patricia Fern�andez-Puente4, Nicola Veronese5, Cristina Ruiz-Romero6,
Natividad Oreiro7 and francisco J Blanco8, 1Instituto de Investigacion Biomedica de A Coruña-SERGAS, A Coruña, Spain,
2Servicio de Reumatología. Instituto de Investigaci�on Biomédica de A Coruña (INIBIC). Complexo Hospitalario
Universitario de A Coruña (CHUAC), Sergas. Universidade da Coruña UDC. As XUbias, 15006. A Coruña, España, A
Coruña, Spain, 3Unidad de Epidemiología Clínica y Bioeostadística. Instituto de Investigaci�on Biomédica de A Coruña
(INIBIC). Complexo Hospitalario Universitario de A Coruña (CHUAC), Sergas. Universidade da Coruña (UDC)., A Coruña,
Spain, 4Servicio de Reumatología. Instituto de Investigaci�on Biomédica de A Coruña (INIBIC). Complexo Hospitalario
Universitario de A Coruña (CHUAC), Sergas, A Coruña, Spain, 5Geriatric Unit, Department of Internal Medicine and
Geriatrics, University of Palermo, Via del Vespro, 141, 90127, Palermo, Italy, A Coruña, Spain, 6INIBIC - CHUAC, A Coruña,
Spain, 7CHUAC, La Coruna, Galicia, Spain, 8INIBIC-University of A Coruña, A Coruña, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a need to design models based on machine learning that are capable of predicting the risk
of rapid pain progression of knee OA (RAPPKOA) in order to establish personalized treatment patterns. Our goal is to com-
bine clinical and molecular variables to design a model capable of predicting rapid pain progression using well-characterized
prospective cohorts.

Methods: Rapid pain progressors of knee OA (RAPPKOA) were defined as patients whose knee pain has increased by at
least minimal clinically important difference (5 WOMAC pain points on a 0–100 scale) per year and is substantial at the end
of a 48-month follow-up period (at least 40 WOMAC pain points), or those with substantial pain (at least 40 WOMAC pain
points) that was sustained both at the start and the end of the period. To construct the models, we used different clinical,
genomic, proteomic and epigenetic data that were subsequently filtered using a feature selection strategy. As part of the
genomic variables, we have included significant SNPs (< 10−7) resulting from the GWAS performed in the OAI database
and in PROCOAC. Polygene Risk Score (PRS) was defined for RAPPOA phenotype. Different machine learning algorithms
were tested to find the best one for prediction. Datasets were divided into 75% for training and 25% for test. A validation
of the model in PROCOAC was performed using those variables that were common between both cohorts. A flowchart is
described in Figure 1.

Results: The discovery cohort (OAI) consisted of 472 rapid pain progressors, whereas the validation cohort (PROCOAC)
consisted of 131 rapid pain progressors. The predictive model included up to 16 variables, highlighting KOOS sub-scores,
body mass index, symptomatic knee OA at baseline, WOMAC stiffness score, knee pain, use of pain medications, lower
adherence to Mediterranean diet as well as three nuclear SNPs (rs111308634, rs35940114 and rs114970041). The best
machine learning algorithm was GLMnet, showing an area under the curve (AUC) of 0.88 and a sensitivity and specificity val-
ues of 81% (Figure 2).

Further validation was pursued by attempting to test the models on PROCOAC cohort, but this cohort did not contain the
same variables as the original OAI. For this reason, new models were calculated that only used variables common between
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both OAI and the PROCOAC cohorts. The models trained with these limited variables performed slightly worse overall, being
GLMnet still the best model, showing and AUC of 0.81 and 70% both specificity and sensitivity (Figure 3).

Conclusion:We constructed a series of predictive models based on machine learning that are capable of predicting the risk
of rapid pain progression. The design of these models combining different sources of variables are key to deep into the appli-
cation of precision medicine in the clinical practice.
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Disclosure: I. Rego-Perez: None; I. Rodriguez-Valle: None; J. Fern�andez-Tajes: None; V. Balboa-Barreiro: None;
C. Fraga-Seijas: None; M. de andres: None; V. Calamia: None; P. Fern�andez-Puente: None; N. Veronese: None;
C. Ruiz-Romero: None; N. Oreiro: None; f. Blanco: None.

Abstract Number: 2098

Vitamin D Deficiency Is Associated with Progression of Radiographic
Hand Osteoarthritis in a 6-year Follow-up of the Dong-gu Study

Hyemin Jeong1, Sung-Eun Choi2, Dong-Jin Park3, Ji-Hyoun Kang1, Min-Ho Shin4 and Shin-Seok Lee5, 1Chonnam National
University Hospital, Gwangju, South Korea, 2Chonnam National University Medical School & Hospital, Gwangju,
South Korea, 3Chonnam National University Medical School and Hospital, Gwangju, South Korea, 4Chonnam National
University Medical School and Hospital, Gwangju, Republic of Korea, 5Division of Rheumatology, Department of Internal
Medicine, Chonnam National University Medical School and Hospital, Gwangju, KR, Gwangju, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies on the relationship between serum levels of 25-hydroxyvitamin D [25(OH)D] and prevalent,
incident, or progressive osteoarthritis (OA) have yielded inconsistent results. Given the limited investigation of these associ-
ations in hand OA, our aim was to explore the relationship between 25(OH) vitamin D levels and the radiographic progression
of hand OA in a prospective longitudinal cohort.

Methods: A total of 1,310 subjects were enrolled from the Dong-gu study. Baseline serum 25(OH)D levels were measured
by immunoassay, and hand joint radiographs were assessed using a semi-quantitative grading system at baseline and
6-year follow-up. Multiple linear regression analysis was used to investigate the association between serum 25(OH)D levels
and radiologic changes in hand OA.

Results: Baseline 25(OH)D levels were inversely associated with changes in the total hand joint score (P < 0.001), joint
space narrowing score (P = 0.002), and sclerosis score (P = 0.005) after adjusting for age, gender, body mass index, smok-
ing, alcohol consumption, education, physical activity, hypertension, and diabetes mellitus. When serum 25(OH)D levels
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above and below 20 ng/ml were compared with the total score of hand OA based on the median radiographic scores, sub-
jects with low serum 25(OH)D levels exhibited radiographic progression in hand joints after adjustment (odds ratio = 1.566,
95% confidence interval: 1.178�2.081, P = 0.002).

Conclusion: In this population-based longitudinal study, decreased serum 25(OH)D levels were associated with radio-
graphic progression of hand OA over a 6-year follow-up.

Disclosure: H. Jeong: None; S. Choi: None; D. Park: None; J. Kang: None; M. Shin: None; S. Lee: None.

Abstract Number: 2099

A Longitudinal Study of Infrapatellar Fat Pad Morphologies as Predictive
Markersin Knee Osteoarthritis

Jean-Pierre Pelletier1, Patrice Paiement1, François Abram2, Marc Dorais3 and JohanneMartel-Pelletier1, 1Osteoarthritis
Research Unit, University of Montreal Hospital Research Centre (CRCHUM), Montreal, QC, Canada, 2Osteoarthritis
Research Unit, University of Montreal Hospital Research Center (CRCHUM), Montreal, QC, Canada, 3StatSciences Inc.,
Notre-Dame de l’Île-Perrot, QC, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Currently, no established marker effectively stratifies knee osteoarthritis (OA) patients into sub-
groups. The infrapatellar fat pad (IPFP) has been proposed as a potential key player in this disease. However, findings on
whether its morphology can forecast disease symptoms, joint structural changes, and the need for knee replacement
(KR) are sparse and conflicting. This longitudinal study aimed to identify the most effective prognostic markers by comparing
various IPFP morphological features with these outcomes.

Methods: This longitudinal study analyzed 1075 target knees (Kellgreen-Lawrence≥2) from the Osteoarthritis Initiative (OAI)
progression cohort. Structural changes include the joint space width (JSW), as well as the cartilage volume, bone marrow
lesions (BML), joint effusion volumes, the IPFP global volume and maximal area, and signal (hyper and hypo) intensities vol-
ume and area assessed using quantitative and automated magnetic resonance imaging systems. Symptoms were evalu-
ated using the WOMAC total and pain scores. Data on KR was obtained from the OAI database. Longitudinal data was
collected at baseline and 12-, 24-, 48- and 96-months post-inclusion. A mixed model for repeated measures (MMRM)
and ANCOVA were used to analyze associations with IPFP morphologies.

Results: The baseline characteristics were mild to moderate knee OA. Over time, disease symptoms (WOMAC) decreased
along with JSW, cartilage volume, IPFP global and hypointense signal volumes, and maximal and hypointense signal areas
(all p≤0.001). Joint effusion and hyperintense signal volume and area increased (both p≤0.001).

Associations were found between the IPFP morphologies at inclusion and changes over time with JSW (hyperintense vol-
ume, 96 months, β: -4.69, p=0.01), medial cartilage volume (hypo- and hyperintense volumes, 48, 96 months, β: -0.13 to
-1.08, p≤0.04), BML volume (global volume, 48 months, β: 0.07, p≤0.05; hyperintense area, 12 months, β: -5.35 to -8.77,
p≤0.04), and effusion volume (hypo- and hyperintense volumes, 48, 96 months, β: 3.36, -24.80, p≤0.05).
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Over time changes in IPFP volume correlated with changes in knee structure JSW (global, hypo- and hyperintense,
48, 96 months, β: -44.54 to 37.50, p≤0.05), cartilage volume (global, hypo- and hyperintense, 48, 96 months, β:1.55 to
19.70, p≤0.05), BML (global, hypointense, 12, 24 months, β: -3.06 to -3.31, p≤0.04) and joint effusion (hyperintense,
12 to 96 months, β: 33.92 to 80.05, p≤0.02). IPFP area changes were associated with changes in BML (hypo- and hyper-
intense, 24 to 96 months, β: -23.37 to 29.72, p≤0.05) and effusion volume (hypo- and hyperintense, 12, 48 and 96 months,
β: -92.63 to -1.23, p≤0.04).

At inclusion, smaller IPFP sizes (below median) were associated with cumulative KR at 96 months (global and hypointense
volumes, β: -0.11 to -0.14, p≤0.04; and maximum area, β: -5.32; p< 0.05).

Conclusion: This study provides, for the first time, novel information about the comparative value of IPFP morphologies (vol-
ume and area) as predictors of OA disease structural changes and KR occurrence, providing a new approach to stratify knee
OA patients.

Disclosure: J. Pelletier: ArthroLab Inc., 11; P. Paiement: None; F. Abram: None; M. Dorais: None; J. Martel-Pelle-
tier: ArthroLab Inc., 11.

Abstract Number: 2100

Exploring the Association Between Basketball Participation and Knee
Osteoarthritis: Data from the Osteoarthritis Initiative

Ahmed Alderazi1, Grace Lo2, Jeffrey Driban3, Timothy McAlindon4, Bonny Rockette-Wagner5, Charles Eaton6, Marc
Hochberg7, Kent Kwoh8 and Michael Nevitt9, 1Baylor College of Medicine, Houston, TX, 2Baylor College of Medicine /
MEDVAMC, Houston, TX, 3University of Massachusetts Chan Medical School, Worcester, MA, 4University of
Massachusetts Chan Medical School, Worcester, 5University of Pittsburgh, Pittsburgh, PA, 6Memorial Hospital of Rhode
Island, Pawtucket, RI, 7University of Maryland School of Medicine, Cambridge, MD, 8University of Arizona, Tucson, AZ,
9University of California, San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Basketball is a globally popular sport, but research on the relationship between basketball and knee
osteoarthritis (OA) is lacking. This study aims to assess the association between different levels of basketball participation at
a non-elite level and knee OA using data from the Osteoarthritis Initiative (OAI), a longitudinal cohort not recruited based on
basketball participation.

Methods: This retrospective cross-sectional study utilized data from OAI participants, including demographic information,
knee x-ray readings, symptom assessments, and completed surveys on lifetime physical activity. A modified version of the
Historical Physical Activity Survey Instrument identified those who played basketball. Posterior-Anterior semi-flexed knee
radiographs were scored for Kellgren-Lawrence (KL) grade (0-4). Radiographic OA (ROA) was defined as KL ≥ 2. Frequent
knee pain within a person required at least one knee to have frequent knee pain. Symptomatic radiographic OA (SOA)
required that at least one knee have both ROA and frequent knee pain. Anyone with a total knee replacement was classified
as having frequent knee pain, ROA, and SOA.
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Using logistic regression, we evaluated the association of any history of basketball participation during 3 age periods (12-18,
19-34 and 35+), with the prevalence of ROA, frequent knee pain, and SOA as the outcomes. All outcomes were person-
based definitions. We looked at exposure in two ways: dichotomously (non-participants versus participants) and across
4 groups: non-participants and 3 levels of participation (low, medium, and high tertiles of basketball participation).

Results: 2,607 participants were included in the analysis, with 606 reporting exposure to basketball. The average age
of participants was 64.3 years, with 44.2% being male. Participants exposed to basketball had a higher percentage

Table 1. Odds ratios of frequent knee pain, compared to those not exposed to basketball (referent), for those exposed to the activity (dichotomous)
and divided into 3 levels of activity: low, middle, and high.

Table 2. Odds Ratios of ROA, compared to those not exposed to basketball (referent), for those exposed to the activity (dichotomous) and divided
into 3 levels of activity: low, middle, and high.

Table 3. Odds Ratios of SOA, compared to those not exposed to basketball (referent), for those exposed to the activity (dichotomous) and divided
into 3 levels of activity: low, middle, and high.
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of males (69.6%) compared to those not exposed (36.5%). BMI was similar across both groups, averaging
28.5 kg/m2.

The fully adjusted odds ratios for frequent knee pain, ROA, and SOA among those with reported basketball participation
compared to no basketball participation were 1.21 (1.00 - 1.48), 1.21 (0.99 - 1.47), and 1.28 (1.04 - 1.58), respectively, with
highest levels of exposure related to the greatest prevalence of frequent knee pain and SOA in those reporting basketball
exposure after the age of 18.

Conclusion: We have found a dose-response relationship between basketball participation and prevalence of frequent
knee pain and SOA in those reporting basketball exposure, particularly among those who participated after the age of 18.

These findings suggest the need for caution regarding participation in basketball, particularly at older ages. High-quality pro-
spective studies are needed to better understand this association.

Disclosure: A. Alderazi: None; G. Lo: None; J. Driban: None; T. McAlindon: None; B. Rockette-Wagner: None;
C. Eaton: None; M. Hochberg: None; K. Kwoh: None; M. Nevitt: None.

Abstract Number: 2101

Patient Characteristics Associated with Objectively-Assessed Physical
Activity in Veterans with Knee Osteoarthritis

Hannah Brubeck1, David Azizi2, Sarah Wetzel2, Marianna Olave2, Rachel Gillcrist3, Bridget Kramer4, Bibiana Ateh5,
Daniel White6, Carla Scanzello7, Tuhina Neogi8, Alexis Ogdie9, Bryant England4, Mercedes Quinones10, Katherine
Wysham11 and Joshua Baker7, 1VA Puget Sound Health Care System, Seattle, WA, 2Corporal Michael J. Crescenz VA
Medical Center, Philadelphia, PA, 3Corporal Michael J. Crescenz VAMedical Center, Philadelphia, 4University of Nebraska
Medical Center, Omaha, NE, 5Washington DC VA Medical Center, Washington, DC, 6University of Delaware, Newark, DE,
7University of Pennsylvania, Philadelphia, PA, 8Boston University Chobanian & Avedisian School of Medicine, Boston,
MA, 9Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA,
10Washington DC VA Medical Center, Bethesda, MD, 11VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite strong recommendations for physical activity in knee osteoarthritis (KOA) clinical practice
guidelines, only a small fraction of those with KOAmeet guidelines for physical activity with many exhibiting sedentary behav-
ior1. We aimed to identify factors associated with sedentary behavior in Veterans with KOA and evaluate the association
between physical activity and pain assessments.

Methods: Data were from the Marching On For VEterans with Osteoarthritis of the Knee (MOVE-OK) trial, a multicenter RCT
which aims to determine the effectiveness of a remotely-applied incentive program along with corticosteroid injections for
promoting physical activity and reducing symptoms in Veterans with KOA. Participants were ≥40 years of age and had a
Kellgren-Lawrence (KL) knee radiograph grade of ≥1. Activity was directly measured using Fitbit activity monitors that
recorded daily step counts. This analysis used step counts from a 2 to 6-week run-in period prior to study intervention. Activ-
ity levels were categorized as sedentary (< 5000 steps), moderate (5000-10000 steps), and active ( >10000 steps)2.
Regional pain sensitization was assessed at the knee and left wrist joints using an algometer. KOA symptoms were self-
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reported using the Knee Osteoarthritis Outcome Score (KOOS). Univariable and multivariable regression assessed the asso-
ciation between pain assessments and physical activity level controlling for age, sex, BMI, diabetes, working status, and
neighborhood safety.

Results: Among 201 Veterans with KOA, 73 (36%) were categorized as sedentary, 90 (45%) as moderately active, and
38 (19%) as physically active [Table 1]. Those who were sedentary were older, had higher BMI and had a higher prevalence
of diabetes than the higher activity groups. Veterans who were active were more likely to be working and feel that their neigh-
borhood was safe to walk in than those in lower physical activity groups. While those with lower activity tended to have
higher KL-grades, this was not statistically significant. Interestingly, there was no significant difference in pain reported as
a barrier to exercise between groups, but instead was the biggest barrier to exercise at similar frequencies across all three

Table 1: Demographics and clinical characteristics of the trial participants by step count categories.

Figure 1: Pain pressure threshold at the knee by step count category among U.S. Veterans with knee osteoarthritis.
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groups (68% vs 66% vs 63%). The physically active group had higher pain pressure thresholds at the knee joint than the
moderate and sedentary groups (8.1 vs. 6.5 vs 6.1, all p< 0.05) [Figure 1]. In a multivariable model, active group had a sig-
nificantly higher pain threshold than the sedentary group (β=1.80 [95% CI 0.39, 3.20], p=0.01).

Conclusion: Older age, obesity, and diabetes were associated with sedentary behavior in Veterans with KOA whereas
neighborhood safety and current employment were associated with higher physical activity. Physical activity was not asso-
ciated with self-reported pain but was associated with regional pain sensitization at the knee. These data support interven-
tional studies performed in other settings that have suggested benefits of exercise on pain sensitivity. The ongoing trial will
assess whether behavioral interventions and steroid injections can result in improvements in KOA symptoms over time.

1. Wallis JA et al. Osteoarth Cart. 2013

2. Tudor-Locke C et al. Med Sci Sports Exerc. 2008

Disclosure: H. Brubeck: None; D. Azizi: None; S. Wetzel: None; M. Olave: None; R. Gillcrist: None; B. Kramer:
None; B. Ateh: None; D. White: None; C. Scanzello: None; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK),
2, Novartis, 2, Sobi, 2; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas,
2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2;
B. England: Boehringer-Ingelheim, 5;M.Quinones: CVS Caremark, 2, Pfizer, 5;K.Wysham: None; J. Baker: Cumber-
land Pharma, 2, Formation Bio, 2, Horizon, 5.

Abstract Number: 2102

Unraveling Knee Osteoarthritis Subtypes: Differential Effect of Oral
Salmon Calcitonin Treatment

Monica Hannani1, Peder Frederiksen2, Morten Karsdal2, Asger Reinstrup Bihlet3, Jaume Bacardit4, Anne-Christine Bay-
Jensen2 and Christian Thudium2, 1Nordic Bioscience & University of Copenhagen, Herlev, Denmark, 2Nordic Bioscience,
Herlev, Denmark, 3NBCD A/S, Soeborg, Denmark, 4School of Computing, Newcastle University, Newcastle upon Tyne,
United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) patients are to this day left without effective treatment options. Despite different
etiologies, trials designs do not account for the substantial heterogeneity seen in OA, contributing to the high risk of unsuc-
cessful trial outcomes. Endotypes of structural damage, tissue inflammation, and low tissue turnover have been discovered.
These have yet to be validated by their differential treatment response and the clinical need to stratify patients into druggable
endotypes or theratypes remains. The focus of this study was to develop a statistical model to stratify OA patients into endo-
types and assess their response to oral salmon calcitonin (sCT) treatment.

Methods: Longitudinal measurements of markers of cartilage turnover (ARG, C2M, PRO-C2), bone turnover (sCTX-I,
N-MID), and inflammation (C1M, C3M, VICM) of patients fulfilling the ACR criteria for knee OA (KOA) from the IMI-
APPROACH cohort were included. Patients with longitudinally stable endotypes (n = 128) were used to develop a
multi-class, logistic regression prediction model of structural damage, inflammation, and low turnover endotypes. To
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use the optimal panel of 6 biomarkers (log-transformed), all marker combinations were assessed (28 models) and run
100 times. 75% of the z-score scaled data was used for training, and 25% to assess predictions. Based on the highest
mean sensitivity across all endotypes (87%), the final model included C2M, C3M, sCTX-I, N-MID, PRO-C2, VICM, plus
age, sex, and BMI.

For evaluation of differential treatment effect of sCT, 798 KOA patients with data at baseline and after 2 years were included
from the phase III trial NCT00486434 (SMC) evaluating the efficacy of sCT. Patients fulfilling the ACR criteria for KOA with tar-
get knee Kellgren-Lawrence grade 2-3, medial joint-space width (JSW) ≥ 2 mm, Western Ontario & McMaster Universities
Osteoarthritis Index (WOMAC) pain > 150 mm, and/or function 510 mm were recruited. Biomarkers were log-transformed,
all variables scaled, and endotypes were predicted at baseline. Mean differences in 2-year changes of clinical outcomes of
sCT versus placebo within endotypes were estimated with linear models adjusting for age, sex, BMI, and baseline levels. Dif-
ferential treatment effects between endotypes were tested with F-tests.
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Results: 336 structural damage, 272 inflammatory, and 190 low turnover KOA endotypes from SMC were predicted
(Table 1). Structural damage tended to lose less JSW when comparing sCT to placebo with significant sCT response in all
WOMAC subscores, but overall, the analysis did not provide strong evidence of differential treatment effects of sCT between
the endotype. The low turnover endotype tended to lose the most JSW when comparing sCT to placebo, with no apparent
response in WOMAC.

Conclusion: The findings suggest that it is possible to stratify endotypes based on a targeted biomarker panel. Responses
to treatment in the subgroups may subtly indicate benefit of pairing the right endotypes with biologically matching treat-
ments, and merits further investigation. Biomarker-based stratification of molecular endotypes represents a promising ave-
nue for targeted development of personalized OA treatments.

Disclosure: M. Hannani: None; P. Frederiksen: Nordic Bioscience, 3, 11; M. Karsdal: Nordic Bioscience, 3, 11;
A. Bihlet: NBCD A/S, 12, Full-time employee and shareholder of NBCD A/S; J. Bacardit: None; A. Bay-Jensen: Nordic
Bioscience, 3, 11; C. Thudium: Nordic Bioscience, 3, 11.

Abstract Number: 2103

Synovial Inflammation Is Increased in Females with Knee Osteoarthritis

Caryn Hale1, Miguel Otero2, Dongmei Sun3, Michael Parides4, Edward Dicarlo5, dana Orange6, Yiyuan Wu7, William
Robinson8, Bella Mehta5, Solana Cushing4, Peter Sculco4, Tristan Maerz9, Anne-Marie Malfait10, Daniel Ramirez11 and
Aimee Colbath12, 1Memorial Sloan Kettering Cancer Center, New York, NY, 2Hospital for Special Surgery, NYC, 3Hospital
for Special Surgery, Birmingham, AL, 4Hospital for Special Surgery, New York, NY, 5Hospital for Special Surgery, Weill
Cornell Medicine, New York, NY, 6Rockefeller University, New York, NY, 7Weill Cornell Medicine, New York, NY, 8Division
of Immunology and Rheumatology, Stanford University, and VA Palo Alto Health Care System, Stanford, CA, 9University
of Michigan, Ann Arbor, MI, 10Rush University, New York, NY, 11Hospital for Special Surgery, Cartago, Costa Rica,
12Cornell University College of Veterinary Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Symptomatic knee osteoarthritis (OA) is more common in women than men. We sought to compare
clinical and histological features and synovial gene expression between females and males with knee OA.

Methods: 135 patients undergoing Total Knee Arthroplasty (TKA) who met 1986 ACR classification criteria for knee OA
were enrolled. Demographic and clinical characteristics including Erythrocyte Sedimentation Rate (ESR), high sensitivity
C-Reactive Protein (hsCRP), Kellgren-Lawrence (KL) X-ray scores, and Osteoarthritis Research Society International
(OARSI) cartilage scores were collected. Patient-reported pain was measured using the Knee Injury and Osteoarthritis Out-
come Score (KOOS) pain subscale, Intermittent and Constant Osteoarthritis Pain Score (ICOAP), and pain Visual Analog
Scale (VAS). Nine pathologist-scored synovial histology features were measured,1 and our computer vision pipeline was
used to quantify cell density and cell aggregate number and size.2 RNA isolated from RNAlater-preserved synovium was
used for bulk RNA-seq. cDNA libraries were prepared with KAPA-Stranded RNAseqKit with RiboErase, sequenced on a
NovaSeq with 150 base pair paired end reads, targeting 100M reads per sample. Reads were pseudoaligned to Hg38 with
Kallisto, and Limma was used to test for differentially expressed genes (DEGs). Gene set enrichment analysis (GSEA) and
gene set variation analysis (GSVA) were used to test for differences in pathway and AMP phase 13 and 24 synovial cell subset
enrichment according to sex.
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Results: A total of 61% (82) of enrolled subjects were female. While there were no significant differences in OA severity
(KL grade), OARSI score, or symptom duration between sexes, females had increased ESR and reported worse pain (-
Table 1). Females had higher synovial plasma cell, binucleate plasma cell, and mast cell numbers, and increased scores
of cell density, number, and inflammatory aggregates. Males had increased synovial mucoid degeneration (Table 2). RNA
seq uncovered 25 DEGs between sexes, of which 24 were encoded on the X or Y chromosome, or both (Figure 1A). GSEA
identified 132 pathways associated with inflammation and immune activation significantly enriched in females vs. males,
including “adaptive immune response”, “complement activation”, “immunoglobulin complex” and “Fc epsilon receptor sig-
naling pathways” (Figure 1B). One pathway involved in the regulation of androgen receptor signaling was significantly
enriched in males. Synovial cell subset enrichment analyses showed increased B cell, T cell, NK cell, gd T cell, Nk T cell, Den-
dritic cells, and mast cell gene signatures in females (Figure 1C).

Conclusion: Despite similar OA severity and symptom duration, females had increased systemic and synovial tissue inflam-
mation assessed by ESR, RNA-seq, and histology. Understanding the mechanisms underlying the association between sex,
synovial inflammation and OA pain could provide therapeutic insight, and merits future investigation.

1) Orange et al, Arthritis Rheumatol 70, 690–701 (2018)
2) Frezza et al, Arthritis Rheumatol. 75, 2137–2147 (2023).
3&4) Zhang et al, Nat. Immunol. 20, 928–942 (2019) and Nature 623, 616–624 (2023).
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Disclosure: C. Hale: None;M. Otero: Jannu Therapeutics, LLC, 8;D. Sun: None;M. Parides: None; E. Dicarlo: None;
d. Orange: AstraZeneca, 2, Pfizer, 2; Y. Wu: None; W. Robinson: Atreca Inc, 2, 4, 8, Jansen, 5, Sanofi, 5; B. Mehta:
None; S. Cushing: None; P. Sculco: BetterPT, 8, EOS Imaging, 2, HS2, LLC, 8, HSS ASC Development Network,
LLC, 8, Interllijoint Surgical, Inc., 2, 5, 8, Joint Effort Administrative Services Organization, 8, Lima Corporate, 2, 9,
Osgenic, 1, 8, Parvizi Surgical Innovation, LLC, 8, Tangen Biosciences, Inc., 8, ZIMMER BIOMET, 2, 5; T. Maerz: None;
A. Malfait: None; D. Ramirez: None; A. Colbath: None.
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Abstract Number: 2104

The Relationship of Soluble Biomarkers to OA Pain: A Systematic
Literature Review

Sylvain Mathieu1, Liisa Kuhi2, Philip G Conaghan3, Niels Eijkelkamp4, Yves Henrotin5, Eva Kosek6, Hans-George Schaible7,
Ali Mobasheri8, Kalle Kisand9 and Jérémie Sellam10, and GO-PAIN working group, 1CHU Gabriel Montpied, Clermont-
Ferrand, France, 2East Tallinn Central Hospital, Tallinn, Estonia, 3Leeds Institute of Rheumatic and Musculoskeletal
Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds,
United Kingdom, 4University Medical Center, Umtrecht, Netherlands, 5MusculoSkeletal Innovative research Lab (mSKIL),
Liege, Belgium, 6Karolinska Institute, Stockholm, Sweden, 7Institute of Physiology, Jena, Germany, 8Research Unit of
Medical Imaging, Physics and Technology, Ouli, Finland, 9University of Tartu, Tartu, Estonia, 10Saint-Antoine Hospital -
AP-HP, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Chronic joint pain is a major factor driving poor quality of life in people with osteoarthritis (OA). A bet-
ter understanding of the complex mechanisms underlying OA pain is essential to provide novel solutions for people with per-
sistent pain. The multinational, multidisciplinary Going inside Osteoarthritis-related Pain Phenotyping (GO-PAIN) working
group aims to delineate state-of-the-art knowledge about OA-related pain phenotyping and to expand and deepen our
understanding of OA-related pain.

Methods: A systematic literature review (SLR) was conducted, utilizing databases including PubMed, Embase, Scopus,
Web of Science and the Cochrane Library, up to October 2023. We extracted pain scales and soluble biomarkers which
were separated into blood, urine, synovial fluid, and cerebrospinal fluid biomarkers. The relationship between pain measures
(General VAS, WOMAC, HOOS or KOOS, AUSCAN, painDETECT or pain pressure threshold) and biomarkers was first
defined as “associated” or not according to statistical significance of correlation or regression coefficients. The categoriza-
tion of biomarkers as either “surely associated”, “rather associated” or “not associated” was based on the quality of avail-
able evidence. We used “surely” when all the studies gave the same results. “Rather” was used if results were found only
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in one study or if the direction of the association (positive or negative) was different from one study to another. The choice
between “rather associated” and “rather not associated” considered the number of studies, the samples size of patients
within each study, and the strength of correlation. Results of the classification were independently verified by two reviewers.

Results: Exploring the five databases yielded a total of 26,663 citations. Upon reviewing the title, abstract, and full text, we
restricted the selection to 248 papers that were deemed relevant. The results on blood biomarkers are presented in Table 1.
Serum CRP and IL17 were the 2 blood biomarkers surely associated with pain. In Table 2, urinary CTX-II was rather not
associated with pain. In synovial fluid, IL17 and VEGF were surely and positively associated and C2C negatively associated
with pain intensity. No CSF biomarkers were surely associated with pain but VEGF, CSF-1 and TGFbeta were rather asso-
ciated (with a negative correlation).

Conclusion: This SLR identified several biomarkers across different body fluids that were associated with pain in OA. While
some biomarkers were not significant, CRP and IL17 warrant further investigation. Ultimately, a panel of biomarkers may
offer more relevant insights than individual markers.

Disclosure: S. Mathieu: None; L. Kuhi: Merck/MSD, 6;P. Conaghan: AbbVie, 2, 6, Eupraxia Pharmaceuticals, 2, Gala-
pagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck, 2, Moebius,
2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2; N. Eijkelkamp: None;
Y. Henrotin: None; E. Kosek: None; H. Schaible: None; A. Mobasheri: None; K. Kisand: None; J. Sellam: AbbVie/
Abbott, 7, Bristol-Myers Squibb(BMS), 7, Fresenus kabi, 7, Galapagos, 7, Grunenthal, 7, MSD, 7, Nordic Pharma,
7, Novartis, 7, Pfizer, 7.
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Abstract Number: 2105

The Identity, Impact, and Management of OA and OA Pain from the
Perspective of People with OA: A Systematic Literature Review of
Qualitative Studies

Sylvain Mathieu1, Alice Courties2, Céline Mathy3, Serge Perrot4, Françoise Alliot Launois5, Stan Moumbe6, Nathan
Foulquier7, Jérémie Sellam8 and Rinie Geenen9, and GO-PAIN Working group, 1CHU Gabriel Montpied, Clermont-
Ferrand, France, 2AP-HP, Paris, France, 3University of Liège, Liège, Belgium, 4Paris Dauphine University, Paris, France,
5AFLAR, Paris, France, 6Patient, Paris, France, 7LBAI. UMR 1227, University of Brest, Brest, France, 8Saint-Antoine Hospital
- AP-HP, Paris, Ile-de-France, France, 9Department of Psychology, Utrecht, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Knowledge of beliefs, needs, and priorities of people with osteoarthritis (OA) is of utmost important
to be able to offer person-centered care. Concepts that are important to the OA people are not fully represented in the most
commonly used instruments. To be able to improve assessment and management of OA and to enhance research, the aim
of the current study was to clarify how OA people conceive, experience, and manage their OA pain.

Figure 1. Analytic themes (inner circle) and descriptive themes (middle and outer circles) related to OA and OA pain
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Methods: The study was part of the multinational and multidisciplinary Going inside Osteoarthritis-related Pain Phenotyping
(GO-PAIN) working group. A systematic literature review of qualitative studies was conducted, including the Pubmed,
EMBASE, Scopus, Web of Science, Psycinfo, CNAIHL databases and the Cochrane library to identify all qualitative studies
concerning OA-related pain up to October 2023. Using Rayyan, two investigators (SM and RG) independently selected
potentially relevant articles and extracted the studies’ and OA patients’ characteristics. All the words or sentences
expressed by OA patients and related to their pain were collected and merged in verbatim quotations and codes. Descrip-
tive themes relating to these codes were defined. Finally, in thematic synthesis, overarching categories based on descriptive
themes were used to identify analytic themes. The methodological quality of each study was assessed using the consoli-
dated criteria for reporting qualitative research (COREQ) checklist.

Results: The seven databases yielded a total of 9,585 studies. After removal of duplicates and reviewing the titles, abstracts,
and full texts, 79 qualitative studies were selected. We obtained 667 verbatim quotations, 123 codes, and 25 descriptive
themes described in Figure 1 (for example: social life, work, behavioral adaptation, devastating consequence, barriers,
self-image problems, social support, life change, psychological distress, disappointment in treatment, dependency…).
Three analytic themes were defined: features, impact, and management. The median COREQ score was quite good at
21 [min-max: 8-29].

Conclusion: This study yielded over 600 verbatim quotations from OA people that were categorized in three analytic
themes: Features, Impact, and Management. The beliefs and other individual differences categorized under ‘Features’
may support individualized screening and help the development of educational materials. The consequences categorized
under ‘Impact’ can be used to complement existing assessment instruments. The barriers and facilitators categorized
under ‘Management’ may support the development of sel-self materials and treatment.

Disclosure: S. Mathieu: None; A. Courties: None; C. Mathy: None; S. Perrot: None; F. Alliot Launois: None;
S. Moumbe: None; N. Foulquier: None; J. Sellam: AbbVie/Abbott, 7, Bristol-Myers Squibb(BMS), 7, Fresenus kabi,
7, Galapagos, 7, Grunenthal, 7, MSD, 7, Nordic Pharma, 7, Novartis, 7, Pfizer, 7; R. Geenen: None.

Abstract Number: 2106

EP-104IAR (Long-Acting Intra-Articular Injection of Fluticasone
Propionate) Shows Sustained Improvement in Pain for Subjects with
Moderate Baseline Pain and BMI Less Than 30 in SPRINGBOARD, a Phase
2, Randomized, 24-Week Study of Osteoarthritis of the Knee

Amanda Malone1, James Helliwell1, Mark Kowalski1, Helene Rovsing2, Sidsel Lynggaard Boll3, Asger Reinstrup Bihlet4,
Claire Prener Miller5, Alejandro Castillo Mondrag�on6, Yanqi Li6, Christine Dobek1, Vik Peck1, Andrew Dye1, Mike
Wilmink7, Lee Simon8 and Philip G Conaghan9, 1Eupraxia Pharmaceuticals, Victoria, BC, Canada, 2NBCD A/S,
Nordjylland, Denmark, 3NBCD A/S, Syddanmark, Denmark, 4NBCD A/S, Soeborg, Denmark, 5Novo Nordisk A/S,
Bagsværd, Denmark, 6NBCD A/S, Soborg, Denmark, 7OrthoArizona, Phoenix, AZ, 8SDG LLC, West Newton, MA, 9Leeds
Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre,
Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom
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Background/Purpose: Knee osteoarthritis (KOA) is a leading cause of disability associated with risk of cardiovascular dis-
ease and reduced self-management of diabetes and hypertension. Recommended treatment includes intra-articular
(IA) corticosteroids, however, these have limited duration of effect and risk of side effects. Patients with moderate KOA pain,
not yet eligible for surgical intervention, may have unmet medical need as they are prescribed more pain medication yet
report lower treatment satisfaction and decreased quality of life compared to patients with mild pain1. High BMI is a risk fac-
tor for KOA associated with increased knee pain potentially treatable with GLP-1 agonist therapy, however, patients with
BMI < 30 who are not eligible for GLP-1 agonists present another potential unmet medical need.

EP-104IAR is a long-acting fluticasone propionate (FP) IA injection being developed for OA symptoms. EP-104IAR employs
a novel controlled-release technology to optimize the pharmacokinetics of FP, maximizing IA residence time while limiting
systemic exposure, providing a greater duration of efficacy with fewer systemic and local side effects.

Here we present the results of subgroup efficacy analyses of SPRINGBOARD, a Phase 2 randomized, double-blind, vehicle-
controlled, parallel-group study (NCT04120402).

Figure 2: Change from baseline in WOMAC pain for the moderate pain at baseline subgroup Note: Solid dots indicate p < 0.05 in LS mean differ-
ence, open dots indicate p ≥ 0.05. Shaded areas indicate 95% CI

Figure 1: Change from baseline in WOMAC pain for the BMI < 30 subgroup Note: Solid dots indicate p < 0.05 in LS mean difference, open dots
indicate p ≥ 0.05. Shaded areas indicate 95% CI
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1 J Pain Res 2021; 14:2313-26

Methods: The study enrolled males and females, ≥ 40 years, with primary KOA with a Kellgren-Lawrence Grade 2 or 3, OA
symptoms for ≥ 6months and weekly WOMAC pain scores ≥ 4.0 to ≤ 9.0 (out of 10) which did not vary by > 3 points within the
screening period. 318 subjects with KOA pain were randomized 1:1 to receive a single IA dose of EP 104IAR 25mg (163), or
vehicle (155) in one index knee and were followed for 24 weeks. Of these, 214 (105 EP 104IAR, 109 vehicle) had moderate
baseline WOMAC pain scores (3.5-6.5) and 168 (88 EP-104IAR, 80 vehicle) had BMI < 30. Weekly post-treatment WOMAC
pain scores were collected and a mixed-effects model for repeated measures (MMRM) was fit to the change from baseline.
The small amount of missing data was accounted for by theMMRM; no additional imputation was performed. Also, the propor-
tion of pain responders, defined as ≥ 50% decrease from baseline with absolute decrease ≥ 2 was calculated for each week.

Results: Change from baseline in WOMAC pain at each week showed a statistically significant difference between EP-
104IAR and vehicle at 17/24 timepoints in the BMI < 30 subgroup, including at Weeks 21 and 22 (Fig 1). A similar analysis
in the moderate pain subgroup showed statistical significance toWeek 17 (Fig 2). The frequency of pain responders was sig-
nificantly greater in the EP-104IAR arm to Week 22 (Fig 3).

Conclusion: In this subgroup analysis of patients with moderate baseline pain and/or BMI < 30, a single dose of EP-104IAR
provided statistically significant improvement in WOMAC scores for up to 22 weeks. This analysis reinforces that EP-104IAR
has potential for sustained clinically meaningful benefit in KOA, which is of particular relevance in patients with moderate pain
and/or reduced risk of progression to severe pain who may require treatment for a longer period of time before progressing
to surgical intervention. Phase 3 trials of EP-104IAR are now planned.

Disclosure: A.Malone: Eupraxia Pharmaceuticals, 3, 4, 8, 10, GuideStar Medical Devices, 8; J. Helliwell: Eupraxia Phar-
maceuticals, 4; M. Kowalski: Eupraxia Pharmaceuticals, 3, 3; H. Rovsing: None; S. Lynggaard Boll: None; A. Bihlet:
NBCD A/S, 12, Full-time employee and shareholder of NBCD A/S; C. Prener Miller: Novo Nordisk, 3; A. Mondrag�on:
NBCD A/S, 3; Y. Li: NBCD, 3; C. Dobek: Eupraxia Pharmaceuticals, 3, 11; V. Peck: Eupraxia Pharmaceuticals, 3;
A. Dye: Eupraxia Pharmaceuticals, 3;M.Wilmink: NextStep Arthropedix, 9; L. Simon: Horizon Pharmaceuticals, 2, I have
45 other consulting relationships as a full time self employed consultant, 2;P. Conaghan: AbbVie, 2, 6, Eupraxia Pharma-
ceuticals, 2, Galapagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly, 2, 6, Medipost, 2, Merck,
2, Moebius, 2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark, 2.

Figure 3: Frequency of pain responders in the moderate pain (3.5-6.5) at baseline subgroup Note: Pain response was defined as a decrease from
baseline in WOMAC pain of at least 50% and 2 points
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Abstract Number: 2107

Deep Immunophenotyping of Knee Osteoarthritis Patients Reveals
Alterations in T Cell, Treg, and Monocyte Subpopulations

Montana Barrett1, Gabby dyson2, Nicholas Hannebutt3, Aleksander Szymczak2, Cindy Miranda4 and Matlock Jeffries2,
1University of Oklahoma, Cement, OK, 2Oklahoma Medical Research Foundation, Oklahoma City, OK, 3Oklahoma
Medical Research Foundation, Spencer, OK, 4Oklahoma Medical Research Foundation, Yukon, OK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Previous studies have suggested low-level chronic inflammation plays a key role in knee osteoarthri-
tis (OA) development and progression, although attention has mostly been focused on localized articular tissues. In the pres-
ent study, we performed deep immunophenotyping via mass cytometry to better characterize peripheral blood
immunophenotype changes in OA patients, including progressor subetypes.

Methods: OA patient and control blood samples were obtained from the Oklahoma SOONER OA cohort and Oklahoma
Immune Cohort, respectively. Radiographic OA was defined as baseline K/L grade 2-3 and knee pain on most days for
the past 6 months. Fixed-flexion radiographs andWOMAC information from visits every 6 months was analyzed. Joint space
width measurements were determined using Image Biospy Lab’s KOALA software. Radiographic progressors were defined
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as having mean medial TF joint space narrowing of ≥0.7mmwithin 24 months. Controls were matched for age ±5 years, eth-
nicity, BMI ±5 units, and sex. The final analysis included 21 OA patients (15 radiographic nonprogressors and 6 radiographic
progressors) and 11 disease-free controls. Baseline blood samples were stained with Maxpar Direct immune profiling assay
kit (Fluidigm), then analyzed using OMIQ. Cell cluster assignment and analysis analysis of 37 canonical immune cell popula-
tions was performed using OMIQ. Group differences were computed using the EdgeR algorithm (overdispersed Poisson
model followed by empirical Bayes method) with P≤0.05 defining statistical significance.

Results: OA patients were well matched with control subjects and among progressor groups, with no statistically significant
differences in age, sex, BMI, baseline radiographic grade, or baseline WOMAC pain scores. Comparing all OA patients to
controls using canonical cell subsets, we identified 7 subset differences (Figure 1A), with increases among OA patients in
CD8 central memory cells (P=1E-4), Tregs (P=4E-4), and nonclassical monocytes (P=0.006), Figure 1A, 1C most promi-
nent. Among OA patients comparing future radiographic progressors to future nonprogressors, we identified 3 subset differ-
ences, with decreases among rapid progressors in CD4 central memory cells (P=0.005), CD8 central memory cells
(P=0.03), and CD8 terminal memory cells (P=0.03), Figure 1B.

Conclusion: Our study performed deep immunophenotyping of peripheral blood on a group of OA patients and well-
matched controls. The results suggest that significant alterations in certain immune cell subpopulations are present among
OA patients and at baseline prior to future radiographic progression and provide additional support for the hypothesis that
OA represents a low-level systemic inflammatory disease. Future research should confirm our findings and investigate the
pathophysiological consequences of these variations.

Disclosure: M. Barrett: None; G. dyson: None; N. Hannebutt: None; A. Szymczak: None; C. Miranda: None;
M. Jeffries: None.

Abstract Number: 2108

A Pilot Randomized Controlled Trial for Hand Osteoarthritis

Grace Lo1, Kimberly Staines2, Michael Strayhorn3, Katherine Tse4, Gerald Virtanen2, Laura Welsh4, Monica Seu4, Eugene
Gersh4, Peter Richardson3, Ida Haugen5 and Jonathan Samuels6, 1Baylor College of Medicine / MEDVAMC, Houston, TX,
2Michael E. DeBakey VA Medical Center, Houston, 3Baylor College of Medicine, Houston, 4NYU Langone Health, new
york, NY, 5Diakonhjemmet Hospital, Oslo, Norway, 6NYU Langone, Rye Brook, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Because of the altered joint biomechanics seen in nodal hand OA, there may be a role for traction
using non-invasive finger traps in this disease. Traction has the potential of providing the benefits of distraction without the
attendant complications. We proposed a pilot randomized controlled trial of traction for distal interphalangeal (DIP) nodal
hand OA, recruiting patients from the Michael E. DeBakey VA Medical Center and New York University Langone Health.

Methods: This was a pilot multi-center, randomized controlled trial of finger traction for established nodal hand OA in at least
3 DIP joints. The control arm received the standard of care for management of hand OA, including a resting orthosis splint,
mostly to wear at night. The treatment arm received the same treatment, but also had one or more medical-grade finger
traps added to the orthosis to apply overnight finger traction to the most symptomatic DIP joint(s).
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Inclusion criteria required evidence of hand OA involving at least 3 DIPs by clinical exam, and sufficiently severe and frequent
pain in at least one of those DIP with minimum visual analog score (VAS) of 40 on a 0-100 scale. Exclusion criteria included
prior or current inflammatory arthritis, prior or planned surgery of the DIP joints, or current or planned pregnancy.

Participants were invited to come in person visits to conduct screening, baseline, and follow-up visits (weeks 4, 12, and 24).
The primary symptom outcome was the 100-point visual analog scale (VAS) in the more symptomatic hand that includes the
most symptomatic DIP joint by 24 weeks, comparing the mean change of the participants in traction therapy with standard
of care treatment. Secondary outcomes included VAS pain of the most symptomatic DIP, tenderness of the DIP joints, pinch
strength, grip strength. Our primary analytic approach was intention- to-treat (ITT) analyses to compare change of VAS pain
in the most symptomatic hand between traction therapy and the control groups. Missing outcomes among participants who
missed pain and function questions or lost to follow up were addressed by last observation carried forward. Similar analyses
were performed for secondary outcomes.

Results: In total 33 participants were randomized into the study, 23 from the MEDVAMC and 10 from NYU. 51%male, 36%
Blacks, 17 were randomized to the control arm and 16 to the traction arm. Mean age was 65.9 (6.7) and mean BMI was 32.1
(7.3). Median baseline VAS was 70 for the whole study, 62.5 in the control and 78.0 in the traction arm. The mean change in
Study VAS or in the most symptomatic DIP was not statistically different between the two treatment groups.

27 adverse events occurred in 15 subjects in total, 8 in the treatment arm and 7 in the control arm. The most common
adverse event was discomfort related to the orthosis. There were no serious adverse events, including death.

Conclusion: Finger traction was a well-tolerated intervention without many adverse events. In this pilot study, we did not
find statistically significant difference in our primary outcome of VAS pain in the hand at the 6 months of follow up comparing

Figure 2. Most symptomatic DIP VAS in the Control and Traction Arms at the baseline, week 4, week 12 and week 24 visits.

Figure 1. Traction applied using a resting hand orthosis.
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the traction versus control arm. We plan future additional post hoc analyses to help identify strategies to improve the study
design for our larger follow up study.

Disclosure: G. Lo: None; K. Staines: None; M. Strayhorn: None; K. Tse: None; G. Virtanen: None; L. Welsh: None;
M. Seu: None; E. Gersh: None; P. Richardson: None; I. Haugen: None; J. Samuels: None.

Abstract Number: 2109

Pincer Grip and Metacarpophalangeal Patterns Emerge as New
Phenotypes of Hand Osteoarthritis Using a Data Driven Approach: Data
from the Osteoarthritis Initiative

Grace Lo1, Jeffrey Driban2, Charles Eaton3, Mary Roberts4, Lena Schaefer5, Stacy Smith5, Ida Haugen6, Jane Cauley7, Alan
Rathbun8, Alexa Meara9, Marc Hochberg10, Kent Kwoh11, Susan Rubin12 and Timothy McAlindon13, 1Baylor College of
Medicine / MEDVAMC, Houston, TX, 2University of Massachusetts Chan Medical School, Worcester, MA, 3Brown
University, Pawtucket, RI, 4Brown University, Providence, RI, 5Brigham and Women’s Hospital / Harvard Medical School,
Boston, MA, 6Diakonhjemmet Hospital, Oslo, Norway, 7University of Pittsburgh, Pittsburgh, PA, 8University of Maryland
School of Medicine, Baltimore, MD, 9The Ohio State University Wexner Medical Center, COLUMBUS, OH, 10University of
Maryland School of Medicine, Cambridge, MD, 11University of Arizona, Tucson, AZ, 12UCSF, San Francisco, 13University of
Massachusetts Chan Medical School, Worcester

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Determination of osteoarthritis (OA) phenotypes provides a deeper understanding of the nature of
the disease and progress towards precision- based intervention. Hand OA is particularly challenging because many joints
must be considered. Prior investigations have defined patterns of joint involvement based on clinical or anatomical

Figure 1. Scree Plot
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considerations (e.g., distal interphalangeal [DIP] OA, thumb-based OA). Other hand OA phenotypes may be clinically rele-
vant but are ignored because they fail to conform to our preconceptions. We propose a data-driven approach to better
understanding patterns of joint involvement in hand OA.

Methods: We drew participants from the Osteoarthritis Initiative (OAI). Using baseline hand radiographs, one reader per-
formed assessments of Kellgren and Lawrence (KL) grade and joint space narrowing (JSN) on distal interphalangeal (DIP)
joints 2-5, proximal interphalangeal (PIP) joints 2-5, interphalangeal joint (IP), metacarpophalangeal (MCP) 1-5, carpometa-
carpal (CMC) 1, and the scaphotrapezium (ST) joints. We performed a factor analysis of these joints for KL grade, using Var-
imax (orthogonal rotation), and included factors with positive eigenvalues. Initially items with loadings greater than 0.5 were
considered; depending on how they grouped, items with minimum loading of 0.3 were permitted. Factor loadings were used
to interpret and qualitatively describe hand OA phenotypes. We postulated the underlying factors for four phenotypes. Pri-
mary analyses were repeated using JSN and stratified by biological sex.

4264

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



We created a scoring scheme for the phenotypes based on the weighted sum of the KL grades of included joints. A pheno-
type count (0 to 4) was also used, allowing one point per phenotype (at least one joint with KL≥1). With phenotype scores
and count, we ran Spearman Correlations with hand pain and knee OA (presence of bilateral medial OA, total medial JSN
score) to evaluate construct validity of the phenotypes.

Results: We included 3606 participants.

Four phenotypes were identified: factor one represented DIP OA, factor two corresponded with PIP OA, factor three was
pincher grip OA, and factor four reflected MCP OA. Secondary analyses were similar when evaluating JSN and gender-
specific analyses. Five common combinations of the 4 phenotypes: 1) DIP, PIP, and Pincer Grip OA (28%); 2) DIP and Pincer
Grip OA (15%); 3) All four phenotypes (13%); 4) no OA (13%); and 5) Pincer Group alone (11%).

Conclusion: Using a data-driven approach, four hand OA phenotypes have emerged, two that confirm well established
phenotypes (DIP and PIP OA), two that are novel. Pincer grip OA is a new phenotype that broadens our understanding of
what has previously been described as thumb based OA. Instead of just including thumb joints, it also includes joints of
the 2nd and 3rd ray which are important in pincer gripping. Additionally, though OA has been previously reported in the
MCPs, this is the first report that the row of MCP OA behaves as a phenotype. Construct validity of these four phenotypes
is strengthened by their consistent associations with knee OA and hand pain. These findings support that the pincer grip
OA and MCP OA are credible phenotypes of hand OA.

Disclosure: G. Lo: None; J. Driban: None; C. Eaton: None; M. Roberts: None; L. Schaefer: None; S. Smith: None;
I. Haugen: None; J. Cauley: None; A. Rathbun: None; A. Meara: None; M. Hochberg: None; K. Kwoh: Cumberland,
5, Express Scripts, 2, Kiniska, 5, Kolon Tissue Gene, 12, Independent Data Monitoring Committee, Mindera, 5;
S. Rubin: None; T. McAlindon: None.

Abstract Number: 2110

Association Between Symptomatic Knee Osteoarthritis and Blood
Glucose Control in Persons with Type 2 Diabetes

Lauren King1, Alanna Weisman1, Baiju Shah1, Robert Goldberg1, Amish Parikh2, Ian Stanaitis3, Rosane Nisenbaum4,
Esther Waugh1, Lorraine Lipscombe1 and Gillian Hawker1, 1University of Toronto, Toronto, ON, Canada, 2Trillium Health
Partners, Toronto, ON, Canada, 3Women’s College Hospital, Toronto, ON, Canada, 4Li Ka Shing Knowledge Institute, St
Michael’s Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is a high prevalence of knee osteoarthritis (OA) in people with type 2 diabetes (T2D), and knee
OA increases risk for diabetes complications and cardiovascular events. Potential mechanisms linking symptomatic knee
OA to worse outcomes in T2D include the effects of OA-related pain and immobility on blood glucose control and cardiore-
spiratory fitness, and systemic inflammation. Our objective was to assess the association between symptomatic knee OA
and attainment of target blood glucose levels in individuals with T2D.
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Methods: In this cross-sectional study, we recruited individuals with T2D aged ≥45 years from diabetes clinics at three aca-
demic hospitals in Toronto, Canada. Participants completed standardized online questionnaires that assessed demo-
graphics, comorbidities, height and weight, and joint symptoms. From clinic records we abstracted participants’ most
recent HbA1c (within 3 months of questionnaire completion). Knee OA was defined as fulfilling NICE criteria (activity-

Model 1: univariable Model 2: adjusted for age, gender Model 3: adjusted for age, gender, BMI
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exacerbated knee pain, morning joint stiffness ≤ 30 minutes) without diagnosis of inflammatory rheumatic disease. We con-
sidered diabetes blood glucose control at target if HbA1c was ≤7.0%. We used multivariable logistic regression to assess
the association between knee OA and being at blood glucose target, adjusting for age and gender. We then examined the
effect of further adjusting for body mass index (BMI), a risk factor for and consequence of knee OA. In secondary analyses,
to understand effects in individuals who reported at least a mild average level pain over the past week, we repeated model-
ling with exposure of interest knee OA with knee pain ≥20/100 on pain numeric rating scale (NRS) (yes/no).

Results: We included 351 participants. Mean age was 66.9 (SD 9.8) years, 50.7% women, 81.1% had a post-secondary
education, mean BMI 29.1 (SD 6.8) kg/m2, and 28.5% fulfilled NICE criteria for knee OA. Mean HbA1c was 7.4 (SD 1.2);
44% had HbA1c at target (≤7.0%) (Table 1). In univariable analysis, those with knee OA had lower odds of being at target
(OR 0.60, 95% CI 0.37 to 0.97). Results were similar after adjusting for age and gender (OR 0.59, 95% CI 0.36 to 0.95).
When further adjusting for BMI the effect of knee OA was attenuated and was not statistically significant (OR 0.65, 95% CI
0.39 to 1.06) (Figure 1). When exposure of interest was knee OA with self-reported pain ≥20/100, we found a stronger neg-
ative association; this met statistical significance even after adjusting for BMI (OR 0.59, 95% CI 0.35 to 0.997) (Figure 2).

Conclusion: Individuals with T2D with knee OA are less likely to be at the recommended target for glycemic control. This
association was stronger for those who currently reported pain and remained significant even after adjusting for BMI. This
suggests that symptomatic knee OA may increase risk of diabetes complications through worse glycemic control, and
symptom severity is likely important. Future prospective studies with larger sample sizes are needed to better understand
this relationship, as well as the role of additional mechanisms by which knee OA could lead to diabetes complications such
as cardiorespiratory fitness and/or systemic inflammation.

Model 1: univariable Model 2: adjusted for age, gender Model 3: adjusted for age, gender, BMI

Disclosure: L. King: None; A. Weisman: None; B. Shah: None; R. Goldberg: None; A. Parikh: None; I. Stanaitis:
None; R. Nisenbaum: None; E. Waugh: None; L. Lipscombe: None; G. Hawker: None.

Abstract Number: 2111

An International Patient Survey to Identify Candidate Items for
Classifying Early-Stage Symptomatic Knee Osteoarthritis

Lauren King1, Armaghan Mahmoudian2, Jean Liew3, Quike Wang4, Ian Stanaitis5, Dieuwke Schiphof6, Leigh Callahan7,
David Hunter8, Tom Appleton9, Aleksandra Turkiewicz10, Martin Englund11, Stefan Lohmander11, Ida Kristin Haugen12,
Tuhina Neogi13, Gillian Hawker1 and Jos Runhaar6, and OARSI Early-stage Symptomatic Knee Osteoarthritis
Initiative, 1University of Toronto, Toronto, ON, Canada, 2University of West Florida, Pensacola, FL, 3Boston University,
Boston, MA, 4Shanghai Sixth People’s Hospital, Shanghai, China (People’s Republic), 5Women’s College Hospital,
Toronto, ON, Canada, 6ErasmusMC University Medical Center Rotterdam, Rotterdam, Netherlands, 7University of North
Carolina Thurston Arthritis Research Center, Chapel Hill, NC, 8Sydney Musculoskeletal Health, University of Sydney, St
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Background/Purpose: Osteoarthritis Research Society International (OARSI) has launched an initiative to develop classifi-
cation criteria for early-stage symptomatic knee osteoarthritis (EsSKOA). The goal is to establish a standardized way to iden-
tify and enrol individuals with symptomatic knee OA into clinical studies at an earlier stage of disease. To incorporate patient
perspectives into the first phase (item generation), our objectives were to 1) develop a list of symptoms which, according to
individuals living with knee OA, emerged within the first year of symptom onset; and 2) identify symptoms, signs and/or tests
perceived to have helped them and their health professional(s) indicate their symptoms were due to knee OA and not
another condition.

Methods: We conducted an international cross-sectional survey of people living with knee OA. We recruited participants
from Australia, Canada, Netherlands, and USA. Included participants had to self-report a health-professional diagnosis of
knee OA or be ≥45 years old, report activity-related knee pain, and indicate the ability to recall their earliest knee symptoms
(within the first year from symptom onset). Participants completed an online questionnaire which asked if they experienced
changes to how their knee looked, felt, moved, and overall wellbeing within the first year of knee symptom onset (5-point
Likert from “definitely experienced” to “definitely did not experience”), and if experienced changes, describe specific symp-
toms using free-text. Participants were asked about specific symptoms, signs and/or tests that they perceived helped them
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and their health professional to know they had OA and not another condition. For quantitative data, we calculated the num-
ber and proportions or median and interquartile range, as appropriate. Analysis of free-text data was informed by conven-
tional content analysis.

Results: We included 92 participants; mean age 68 years, 69% were women, 91% reported health-professional diagnosis
of knee OA, and 27% reported onset of knee OA symptoms within the prior 5 years (Table 1). Within the first year of expe-
riencing knee symptoms, the majority of participants “definitely” or “probably” experienced a change in how their knee
looked (68%), felt (86%), moved (60%), or in overall wellbeing (55%). Specific symptoms within the first year described by
>10% of participants are shown in Table 2. Only 35% of participants reported they sought care from a health professional
within the first year of experiencing symptoms. Symptoms, signs and/or tests that participants indicated helped to deter-
mine they had knee OA and not another cause for knee symptoms, including clinical history (14%), physical exam (17%),
and radiographs or other imaging (51%).

Conclusion: This international survey identified symptoms experienced by people living with knee OA within the first year of
their illness. Given that few individuals seek healthcare within the first year, these provide key perspectives on the OA illness.
The results of this study will be combined with those of a Delphi exercise with OA health professionals to generate a compre-
hensive list of items to be considered in subsequent phases of this initiative.

Disclosure: L. King: None; A. Mahmoudian: None; J. Liew: None; Q. Wang: None; I. Stanaitis: None; D. Schiphof:
None; L. Callahan: None; D. Hunter: Novartis, 2, TLC, 2; T. Appleton: AbbVie/Abbott, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 6, Servier, 5; A. Turkiewicz: None; M. Englund: Cellcolabs AB, 2, Grünenthal Sweden AB, 2, Key2Compliance AB,
2; S. Lohmander: Arthro Therapeutics, 2, Rho inc., 1; I. Haugen: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 2, Grü-
nenthal, 2, Novartis, 2, Pfizer/Lily, 5; T. Neogi: Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2;
G. Hawker: None; J. Runhaar: None.

Abstract Number: 2112

Discontinuation and Non-Publication of Osteoporosis Studies: An
Observational Analysis of 7,670,624 Patients

Mohamed Abdelsalam1, Asmaa al-Najjar2, omnia Samy3, Rawan morse4, roaa Rafat5 and Mona Sajed6,
1Rheumatology, Rehabilitation and Physical medicine department - faculty of medicine -Misr University for science and
technology, 6th of October, Al Jizah, Egypt, 2Faculty of medicine - Al-Azhar university in Gaza, Gaza, Palestinian
Territories, 3Faculty of medicine - Zagazig university, Al Zagazig, Egypt, 4Medical Research Group of Egypt, Bur sa’id,
Egypt, 5Faculty of medicine, Ahfad University for Women, Khartoum, Sudan, Cairo, Egypt, 6Faculty of Pharmacy - Al-
Azhar university for girls, Mansoura, Ad Daqahliyah, Egypt
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis (OP) is one of the most common diseases, especially in old age, and as the popu-
lation ages, the burden of osteoporosis is expected to rise, emphasizing the need for effective treatments and preventive
measures. The discontinuation and non-publication of clinical trials not only represents a loss of scientific knowledge but
also exposes participants to unnecessary risks without yielding benefits. This study aims to analyze the prevalence, char-
acteristics, and publication history of OP clinical studies and investigate reasons for their non-publication or
discontinuation.

Methods: We thoroughly searched clinicaltrials.gov for osteoporosis trials up to February 2nd, 2022. We excluded studies
completed within the last 24 months to allow for ongoing peer review. Using NCT identifiers, we identified published trials.
Data on gender, age, study type, funding, intervention, enrollment, and location were extracted (Figure 1). Multiple logistic
regression analyzed characteristics linked to unpublished or discontinued trials.

Results: Our analysis included 7,670,624 participants enrolled across 1160 studies, 107 (9.2%) studies were discontinued,
with recruitment-related issues and lack of funding financial being the main reasons (P< 0.001) (Table 1). 489 (42.2%) were
unpublished, exposing 890,744 patients to unnecessary risks. 632 (54.5%) studies were primarily female. 799 (67.2%)

Figure (1) PRISMA Flow Chart Illustrating Search Strategy and Selection of Included Studies
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studies recruited “Adult, Older Adults”, 772 (66.6%) had non-industrial sponsor. 583 (50.3%) of the trials had sample size ≥
one hundred patients. The majority 901 (77.7%) were interventional studies, with drug intervention present in 580 (50%)
(Table 1). Surprisingly, 18 (16.7%) of discontinued trials were published. The logistic regression analysis revealed that studies
included female participants and studies with enrollment size above one hundred patients had significantly lower odds of
discontinuation (Odds Ratio (OR) = 0.2952, 95% Confidence Interval (CI) [0.1689 - 0.513]) (P < 0.001) and (OR= 0.1768,
95% CI [0.0932 – 0.336]) (P < 0.001). Studies sponsored by non-industrial entities and studies with enrollment size above
one hundred patients have significantly lower incidence of being unpublished (OR = 0.488, 95% CI [0.3287 -0,724]) (P <
0.001) and (OR = 0.594, 95% CI [0.4328 – 0.816]) (P = 0.001).Conversely, observational studies had higher odds of not
being published (OR = 1.709, 95% CI [1.0576 – 2.762]) (P = 0.029) (Table 3). The United States, despite only conducting
228 (33.38%) of clinical studies, has the highest discontinuation (45.58%) and nonpublication rate (43.43%) globally
(figure 2).

Conclusion: This is the foremost crosssectional analysis of OP clinical studies. The United States has the highest number of
discontinued & non-published OP studies globally. Future studies should seek Enhancing recruitment strategies, securing
diverse funding sources, and prioritizing the publication of all trial results to optimize clinical trial efficacy and impact.

(Figure 2) Global Distribution of completed, discontinued, published and non-published clinicals studies by Country.

4271

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Researchers should refrain from publishing discontinued work without marking it to prevent tenting the clinical data pool with
low quality or biased work.

Disclosure: M. Abdelsalam: None; A. al-Najjar: None; o. Samy: None; R. morse: None; r. Rafat: None;
M. Sajed: None.

Abstract Number: 2113

Discontinuation and Non-publication of Postmenopausal Osteoporosis
Clinical Studies: A Cross-sectional Analysis of 345,435 Patients

Mohamed Abdelsalam1, yasmeen Alabdallat2, Yousef Hussein3, Mona Sajed4, Maryam Taha5, Rawan morse6, Wessam
Selima7 and Ahmed Zabady8, 1Rheumatology, Rehabilitation and Physical medicine department - faculty of medicine
-Misr University for science and technology, 6th of October, Al Jizah, Egypt, 2Faculty of medicine - Hashemite university,
Zarqa, Jordan, 3Faculty of medicine - Benha university, Benha, Egypt, 4Faculty of Pharmacy - Al-Azhar university for girls,
Mansoura, Ad Daqahliyah, Egypt, 5Faculty of medicine - Ain Shams university, Madinat Nasr, Al Qahirah, Egypt, 6Medical
Research Group of Egypt, Bur sa’id, Egypt, 7Anaesethia & painmanagement department, Faculty of medicine, Ain Shams
University, Cairo, Egypt, 8Faculty of science - Damanhour university, Cairo, Egypt

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

(Table 1) Characteristics and outcomes of osteoporosis (OP) clinical trials by completed, discontinued, published and nonpublished status.
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Background/Purpose: Postmenopausal osteoporosis (PMOP) significantly contributes to global fracture rates annually,
with its silent progression complicating early detection and intervention. Effective management strategies are crucial, includ-
ing both non-pharmacological and pharmacological approaches. Despite many randomized clinical trials (RCTs) targeting
PMOP, numerous trials remain unpublished or discontinued, hindering scientific progress and patient care. This study aims
to analyze the prevalence, characteristics, and publication history of PMOP clinical studies and investigate reasons for their
non-publication or discontinuation.

Methods: We thoroughly searched clinicaltrials.gov for PMOP trials up to December 31, 2021. We excluded studies com-
pleted within the last 24 months to allow for ongoing peer review. Using NCT identifiers, we identified published trials. Data
on gender, age, study type, funding, intervention, enrollment, and location were extracted (Figure 1). Multiple logistic regres-
sion analyzed characteristics linked to unpublished or discontinued trials.

Results: The search identified 414 trials focusing on PMOP. The main study type was interventional studies 362 (87.4%),
with drug intervention being the majority 293 (73.6%). More than half of studies recruited over one hundred patients
240 (59.6%), with industrial fund being the primary source 254 (61.4%). 345,435 patients participated in all trials with com-
pletion of 389 (93.96%). However, twenty-five studies were discontinued with an exposure of 17,582 patients (Table 1).
Moreover, more than half of all trials (54.3%) remained unpublished, exposing 215,833 patients to unnecessary risk. Of
the discontinued studies, 16 (64%) were terminated, and the remaining were withdrawn. The logistic regression analysis
revealed that studies with an enrollment of less than one hundred participants (OR =0.0589, 95% CI [-4.932, -0.733], p =
0.008) were associated with significantly lower odds of completion. Meanwhile, studies funded by non-industry sources
had significantly lower odds of publication (OR = 0.487, 95% CI [-1.346, -0.0937], p = 0.024). Notably, the United States
had the highest number of discontinued studies (61.54%) despite only conducting (38.2%) of PMOP total studies (Figure 2).

Conclusion: This is the foremost crosssectional analysis of PMOP clinical studies. The analysis revealed that two-thirds of
the patients were enrolled in either discontinued or non-published PMOP clinical studies and that the United States lead
the world in the number of discontinued PMOP studies. The high incidence of unpublished and discontinued studies results
in exposing participants to potentially ineffective or harmful interventions without generating useful findings. To enhance trial
outcomes and improve patient care in PMOP management, future clinical studies must address the barriers of low

Figure (1) PRISMA Flow Chart Illustrating Search Strategy and Selection of Included Studies
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(Figure 2) Global Distribution of completed and discontinued clinicals studies by Country.
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enrollment and insufficient funding. Addressing these issues is essential for advancing scientific knowledge and optimizing
the effectiveness of PMOP interventions.

(Table 1) Characteristics and outcomes of postmenopausal osteoporosis (PMOP) clinical trials by completed, discontinued,
published and nonpublished status.

Disclosure: M. Abdelsalam: None; y. Alabdallat: None; Y. Hussein: None; M. Sajed: None; M. Taha: None;
R. morse: None; W. Selima: None; A. Zabady: None.
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CT and DXA Bone Fragility Evaluation After Bariatric Surgery
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Chary-Valckenaere3, Damien Loeuille4 and Didier Quilliot2, 1CH TOUL, Toul, Lorraine, France, 2Nancy University Hospital,
Vandoeuvre, Lorraine, France, 3Nancy University Hospital, Vandœuvre-lès-Nancy, Lorraine, France, 4Phd, Nancy
Vandoeuvre, Lorraine, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Bariatric surgery could impact bone metabolism and induce significant changes, leading to
increased bone resorption and an increased risk of fractures.

The primary objective was to study the bone fragility prevalence 3 years (±6 months) after bariatric surgery, on dual X-ray
absorptiometry (DXA) and computed tomography (CT) in patients with obesity. The secondary objectives were to identify
the risk factors for the development of bone fragility (BMD ≤ -2 SD on any site or a scanographic bone attenuation coefficient
of the first lumbar vertebra (SBAC-L1) ≤145 Hounsfield units (HU)) and to compare CT and DXA methods.

Methods: This descriptive study included patients with obesity who underwent bariatric surgery and performed DXA or CT
before and 3 years (±6 months) after bariatric surgery. The BMD, T-score, and data on lean and fat mass distribution were
assessed on DXA. SBAC-L1 was measured on CT with a threshold at 145 HU.

Results: Among the 44 included patients, 84.1% were women, with a mean age of 53.9 years (±10.7). In this paired study
before surgery vs 3 years (+/- 6 months) after surgery: the mean body mass index (BMI) was 46.9 kg/m2 (±8.8) before and
31.4 kg/m2 (±9.2) after; after 3 years, there was more osteoporosis on at least one site (p=0.002) and T-score were signifi-
cantly lower on all sites (p< 0.001) on DXA than at baseline. On CT, SBAC-L1 was significantly lower after vs before surgery
(p=0.008). In multivariate analysis, no risk factor was significantly associated with the development of bone fragility at 3 years.
The correlation between CT and DXA was positive, moderate to strong (0.53 to 0.63).

Conclusion: There was a significantly higher prevalence of osteoporosis and lower SBAC-L1 3 years after bariatric surgery
than before with a moderate to strong correlation between the 2 exams modalities.

Disclosure: M. FAUNY: None; M. Halin: None; E. Allado: None; L. Brunaud: None; C. Nomine Criqui: None;
E. Albuisson: None; I. Chary-Valckenaere: None; D. Loeuille: None; D. Quilliot: None.
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Abstract Number: 2115

Clinical Impact of Acute Symptomatic Vertebral Fractures in the
United States: An Observational Study

Neil Binkley1, Michele McDermott2, Eric Yeh2, Joseph Lane3, Jolenta Cheung4, Mona Amet4 and Felicia Cosman5,
1University of Wisconsin, Madison, 2Amgen Inc., Thousand Oaks, 3Hospital for Special Surgery, Weill Cornell Medical
College, New York, NY, 4Adelphi Real World, Bollington, United Kingdom, 5Columbia University, College of Physicians
and Surgeons, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To characterize pain status (frequency, severity, persistency) and effect on activities of daily living
(ADLs) in patients with symptomatic vertebral fractures (VF).

Methods: This was an observational, cross-sectional, survey of patients age ≥50 years with ≥1 symptomatic osteoporotic
VF within the last 36 weeks (wks) confirmed by spine imaging, recruited from July 2022 to August 2023 at 7 clinical sites
across the United States. Data were collected through a one-time patient survey and retrospective medical chart review,
and analyzed descriptively. Patients described their pain level and pain characteristics.

Results: Of the 116 patients enrolled, most were postmenopausal women (83%), white (92%), and ≥60 years of age (95%);
37% of patients were recruited within 12 wks, 40% within >12-24 wks, and 23% within >24-36 wks of having a symptom-
atic VF. Index VF was confirmed by x-ray (60%), MRI (50%), and/or CT scan (37%).

As shown in Fig 1A, within the first 12 wks of an acute symptomatic VF, pain was reported as constant/steady by 42% of
patients. After 12 wks, the proportion who reported constant/steady pain was lower but still more than 20% in patients
who had a VF >24-36 wks earlier; at that time, more than 80% of patients reported at least intermittent pain. 44% reported
high pain severity (between 7–10) within the first 12 wks following VF, and 30% and 36% reported high severity at >12-24
wks and >24-36 wks, respectively. The most common movements that increased pain were standing up (55%), bending
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down (53%), and lifting (42%). In general, patients reported a negative impact of VF on various ADL, with housework and
walking being most impacted (Fig 1B).

Conclusion: In this cross-sectional study, back pain persisted and affected ADL in the majority of patients after 24 wks.
Even >24-36 wks after a VF, 84% of patients experienced constant/steady or periodic/intermittent pain. ADLs that were
difficult to complete required movements that patients often reported as precipitating pain. Acknowledging the study
limitations of cross-sectional design and small numbers enrolled at different times from VF, particularly in the
>24-36-wk group, these data provide insight into the impact of VF on patients and emphasize the importance of VF
prevention.

Disclosure: N. Binkley: Amgen, 5, GE Healthcare, 5, Radius, 2, 5;M.McDermott: Amgen, 3, 11; E. Yeh: Amgen, 3, 11;
J. Lane: Amgen, 1, BIC, 2, Kuros, 2, Lenoss, 1, Merck, 5, Mesentech, 2, Radius Health, 2, 5, UCB, 1; J. Cheung: Adel-
phi Real World, 3;M. Amet: Adelphi Real World, 3; F. Cosman: Amgen, 2, 5, 6, Biocon, 2, Curateq, 2, Enterabio, 2, Pfi-
zer, 2, Radius Health, 5, 6, UCB, 2.

Abstract Number: 2116

Artificial Intelligence Classifier for Osteoporosis Detection from Chest
Radiographs: Performance Evaluation and Literature Comparison with
Quantitative Ultrasound

Miso jang1 and Minjun Kim2, 1Promedius, inc., Seoul Chuk Hospital, Seoul, Republic of Korea, 2Promedius, inc., Seoul,
Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is a common condition that often goes unnoticed until it results in fractures, signifi-
cantly increasing morbidity and mortality rates. Recent advancements in deep learning have demonstrated the ability to
detect low bone density using simple radiographs, including chest X-rays (CXR). This underscores the urgent need to
explore the application of deep learning models for osteoporosis screening in real-world settings.

The initial model, OsPor-Screen(Jang et al. 2022), was validated exclusively using CXRs from the Health screening dataset,
which mainly included images from relatively healthy individuals. This limitation restricted its applicability in actual clinical set-
tings. To overcome this, we developed and implemented a robust model specifically for osteoporosis screening in diverse,
real-world environments. The new model was validated across various healthcare facilities, representing different stages of
the healthcare delivery system and distinct medical settings. Furthermore, we aimed to compare the performance of our
model with that of osteoporosis screening using quantitative ultrasound (QUS).

Methods: The CXR:OSTEO was tested with five test datasets. Asan Medical Center (AMC), which is a tertiary hospital, inter-
nal test dataset was a part of the training dataset and AMC external dataset was an external dataset from the same hospital.
Seoul Chuk Hospital (SCH) specializes in spine and joint care. Veteran Health System Medical Center (VHSMC) provides
comprehensive medical and specialized care to veterans and their families. Gradient Health (GH), a leading provider of global
medical imaging datasets, offers access to an extensive and diverse collection of 5 million de-identified medical images.
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All 5 test datasets comprised paired posteroanterior chest radiographs and Dual-Energy X-ray Absorptiometry (DXA) exam-
inations conducted on individuals aged 50 years and older.The Advanced model, CXR:OSTEO goes further than the OsPor-
Screen, which predicts osteoporosis in a single CXR image, to predict osteoporosis in multiple regions of a CXR image. To
comprehensively evaluate the screening performance for the two validation datasets, the accuracy, sensitivity, specificity,
and area under the ROC curve (AUC) were calculated.

Results: Across more than seven different CXR machines and two different DXA manufacturers in various popula-
tions, CXR:OSTEO showed excellent performances in the internal and four external datasets. The AUCs were near
and over 0.9 and the result was 0.81 in the global region. For osteoporosis screening guidelines in USPSTF, perfor-
mance of QUS is 0.77 in women and 0.80 in men.(“Osteoporosis to Prevent Fractures: Screening” 2018) Another
study(Adami et al. 2024) also reported that the maximum performance of QUS in a dataset of 200 patients was an
AUC of 0.81.

Table 1. Demographic characteristics of the datasets

Figure 1. Scheme of OSTEO:CXR
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Conclusion:We developed the CXR-OSTEO model to screen for osteoporosis using chest X-rays and validated it with four
external test datasets. These results support that screening for osteoporosis using CXR:OTSEO is the most effective
method in the real clinical setting.

The performance metrics of CXR:OSTEO in the internal and external validation datasets

Disclosure: M. jang: Promedius,inc., 3; M. Kim: Promedius,inc., 3.
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Undergoing Dental Care Is Negligible with a CTX Threshold Above 260

Camille Ghio, Robinson Gravier-Dumonceau, Pierre Lafforgue, Roch Giorgi and Thao Pham, Assistance Publique-
Hôpitaux de Marseille, Marseille, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Although antiresorptive treatments, including bisphosphonates and denosumab, have demon-
strated their efficacy in treating osteoporosis. However, osteonecrosis of the jaw has been reported as a rare, but severe
adverse event.Our objective was to establish a threshold of serum C-terminal telopeptide of type I collagen (sCTX) for
assessing the risk of medication-related osteonecrosis of the jaw (MRONJ) in a patient undergoing antiresorptive treatment
before receiving dental care using an original percentile meta-analysis method, to identify the threshold associated with the
lowest risk

Methods:We conducted a systematic search of the literature in MEDLINE [via PubMed], EMBase, and the Cochrane Library
from inception to September 2023. Eligibility criteria were defined according to population, exposure, outcomes, and study
type (PEOS). Studies in a setting of patients exposed to antiresorptive drugs and who developed a MRONJ were eligible. We
restricted to studies that included patients who underwent oral surgery and with available sCTX data.We then performed a
meta-analysis following with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses of Diagnostic Test
Accuracy studies (PRISMA-DTA declaration). To assess the sCTX threshold beyond which the risk of developing MRONJ
following oral surgery is minimal, we calculated the 95th, 97.5th, and 99th percentiles when individual data were accessible.
In instances where only pooled data were available, the same percentiles were estimated from the mean and standard devi-
ation on the assumption that the distribution of the data followed a normal distribution. The 99th percentile was our primary
criterion. We performed a crude mean meta-analysis where the mean was substituted with the percentile. The outcome
result of the meta-analysis then thus reflects represents the weighted average of the percentiles of from each study. Analysis
was done in the whole population and according to the drug route of administration. Percentiles meta-analyses were also
performed with individual data (RStudio software [v. 4.2.0]).

Results:We identified 246 citations and included 7 studies in the analysis. The 1281 patients included were treated for oste-
oporosis in 96% and cancer in 4%, with oral bisphosphonates in 94.5%. Individual data were available for 64 patients.In the
whole population, sCTX 95th, 97.5th and 99th percentiles were 338.0 [190.3; 485.7], 401.9 [191.3; 612.6] and 458.0 pg/
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mL [190.4; 725.6], respectively.In the population treated with oral bisphosphonates, sCTX 95th, 97.5th and 99th percentiles
were 185.3 pg/mL [131.3; 239.3] 187.4 pg/mL [133.9; 240.8] and 188.6 pg/mL [135.4; 241.9], respectively(figure). In the
subgroup of 38 patients with osteoporosis and individual data available, sCTX 95th, 97.5th and 99th percentiles were
202 pg/mL, 257pg/mL and 260 pg/mL, respectively.

Conclusion: This is the first meta-analysis evaluating the risk of medication-related osteonecrosis of the jaw (MRONJ) based
on serum CTX levels before ongoing dental care. For patients undergoing oral bisphosphonate treatment for osteoporosis, a
threshold of 260 pg/mL is linked to an almost negligible risk (beyond the 99th percentile) of experiencing MRONJ.

Disclosure: C. Ghio: None; R. Gravier-Dumonceau: None; P. Lafforgue: None; R. Giorgi: None; T. Pham: AbbVie,
6, Alfasigma, 6, Celltrion, 5, 6, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Lilly, 6, MSD, 6, Nordic Pharma, 6, Novar-
tis, 6, Pfizer, 6, Sandoz, 5, 6, UCB, 6.

Figure. Meta-analysis of the 95th, 97.5th and 99th percentiles of the patients with MRONL treated for osteoporosis.
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Abstract Number: 2118

Cytotoxic T Lymphocyte Antigen-4 Improves Osteoporosis in Patient with
Rheumatoid Arthritis

Yen-An Chang1 and Ming-Han Chen2, 1Division of Allergy, Immunology, Rheumatology/Department of Medicint/Taipei
Veterans General Hospital, Taipei City, Taiwan (Republic of China), 2Division of Allergy, Immunology & Rheumatology,
Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan, Taipei, Taiwan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is recognized as a risk factor for osteoporosis. Cytotoxic T Lymphocyte
Antigen-4 (CTLA-4) acts as an inhibitory regulator post-T cell activation, attenuating the antigen-specific immune response.
However, the influence of Cytotoxic T Lymphocyte Antigen-4 (CTLA-4) on osteoporosis among RA patients remains

Abbreviations: 2nd, secondary; ABT, abatacept; ACPA, anti-cyclic citrullinated peptide antibody; AOT, anti-osteoporosis therapy; BMD, bone
mineral density; BMI, body mass index; CRP, C-reactive protein; DAS28-ESR, the disease activity score-28 for rheumatoid arthritis based on
erythrocyte sedimentation rate; ESR, erythrocyte sedimentation rate; FRAX, fracture risk assessment tool; GC, glucocorticoid; NA, not available;
RA, rheumatoid arthritis; RF, rheumatoid factor. Table 1A: Demographics and clinical characteristics of participants Data are presented as fre-
quency (percentage), mean ± standard deviation, or median (interquartile range). a, defined as in FRAX tool b, defined as a T-score equal to
−2.5 or less at femoral neck c, dose of glucocorticoid was converted to a prednisolone equivalent dose Table 1B: Factors associated with change
in BMD at femoral neck, total hip, and L1-4 > 5% at 36 months d, defined as a T-score equal to −2.5 or less at femoral neck e, None achieved
change in BMD at femoral neck > 5% in patients whose parents had fracture. f, None achieved change in BMD at femoral neck and total hip >
5% in patients with alcohol consumption. g, Both achieved change in BMD at total hip and L1 - 5 > 5% in two patients whose parents had fracture.
h, None achieved change in BMD at total hip > 5% in patients with smoking habit. *P < 0.05

4281

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



unexplored. This study aims to investigate the efficacy of the CTLA-4 agonist, abatacept, in arresting bone loss in RA
patients and to analyze its impact on bone turnover markers, thereby elucidating its potential role in mitigating osteoporosis
associated with RA.

Methods:We prospectively analyzed bone mineral density (BMD) of RA patients undergoing CTLA-4 fusion protein (abatac-
ept) treatment. Dual-energy x-ray absorptiometry (DXA) scan was used to measure areal BMD at lumbar spine and femur.
Clinical and laboratory assessments were conducted for patients with rheumatoid arthritis (RA), including age, sex, body

Figure 1. Differences of BMD at femoral neck (FN), total hip (TH), and lumbar spine 1-4 (LS) between baseline (white bars) and 3 years later (black
bars) in patients receiving abatacept treatment. * p < 0.05 **p < 0.01 *** p < 0.001 Abbreviations: 3rd, third; yr, year.

Figure 2. Serum levels of Osteoprotegerin (OPG) (A), receptor activator of nuclear factor κB ligand (RANKL) (B), Dickkopf-related protein 1 (DKK1)
(C), N- and C-terminal telopeptides of type I collagen (NTX and CTX) (D and E), and procollagen type 1 amino-terminal propeptide (P1NP) (F) in RA
patients before and after 1, 2, and 6 months (M) of abatacept treatment were quantified by enzyme linked immunosorben assay (ELISA). All sam-
ples were performed in duplicate wells.
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mass index, rheumatoid factor (RF), and anti-cyclic citrullinated peptide antibodies (ACPA). Additionally, bone turnover
markers such as osteoprotegerin (OPG), receptor activator of nuclear factor kappa-B ligand (RANKL), Dickkopf-1 (DKK1),
C-terminal telopeptides of type I collagen (CTX), N-terminal telopeptides of type I collagen (NTX), and procollagen type I
N-terminal propeptide (P1NP) were quantified using enzyme-linked immunosorbent assays (ELISA).

Results: A total of 43 RA patients participated in this study. Baseline demographics were listed in Table 1A. Notably, abatac-
ept treatment was associated with significant increases in BMD at the femoral neck, total hip, and lumbar vertebrae 1–4 over
a period of three years (p = 0.025, 0.010, and 0.001, respectively) (Figure 1). Interestingly, patients with a history of osteopo-
rosis exhibited greater increases in BMD at the femoral neck (p=0.032) and lumbar vertebrae L1–L4 (p=0.006). Enhanced
BMD at the total hip was observed in patients who commenced abatacept treatment after the age of 50 years (p=0.003),
those who were menopausal (p=0.006), and those with a body mass index (BMI) over 23 (p=0.037) (Table 1B). A significant
increase in serum P1NP levels, indicative of bone formation, was detected after six months of abatacept therapy (p < 0.001).
Conversely, no significant changes were observed in serum levels of OPG, RANKL, DKK1, NTX, and CTX (all p > 0.005)
(Figure 2).

Conclusion: Long-term abatacept treatment for 3 years may offer a protective effect against bone loss in patients with
RA. Additionally, patients predisposed to osteoporosis may experience greater benefits from abatacept. It is hypothesized
that the primary mechanism by which CTLA-4 protects against bone loss is through the enhancement of bone formation.
Further research is needed to elucidate the mechanisms underlying CTLA-4-mediated upregulation of osteogenesis.

Disclosure: Y. Chang: None; M. Chen: None.

Abstract Number: 2119

IL-17 Blockade Therapy Improves Symptoms in Patients with Active Axial
Spondyloarthritis Without Occurrence of New Vertebral Fractures

Chloe Heiting1, Donald McMahon1, Douglas Mintz1, Weijia Yuan1, Insa Mannstadt1, Linda A Russell1, Emily Stein1, Dalit
Ashany2 and Susan Goodman3, 1Hospital for Special Surgery, New York, NY, 2Hospital for Special Surgery, Scarsdale, NY,
3Hospital for Special Surgery, New York 10025, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (AxSpA) is characterized by abnormal bone formation and, paradoxically,
bone loss accompanied by increased bone fragility and vertebral fracture risk. Tumor necrosis factor inhibitor (TNFi) and
interleukin-17 (IL-17) blockade improve AxSpA symptoms. TNFi therapy is associated with improved BMD but with less
clear effects on fracture reduction.1 Our study aimed to determine whether initiation of IL-17 blockade affects bone turnover
and bone mineral density (BMD) in patients with AxSpA, and evaluate rates of incident vertebral fractures.

Methods: Patients with radiographic AxSpA beginning therapy with secukinumab were prospectively enrolled. Clinical fac-
tors and biomarkers of bone turnover and disease activity (alkaline phosphatase, osteocalcin, IL-17) were assessed at base-
line, 2-, 12-, and 24-months. Skeletal assessments collected at baseline, 12-, and 24-months included lateral radiographs,
areal BMD (aBMD) and trabecular bone score (TBS) measured via dual energy x-ray absorptiometry (DXA), and volumetric
BMD (vBMD) microarchitecture measured by high resolution peripheral quantitative computed tomography (HR-pQCT,
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Xtreme CT2). Changes in these parameters were assessed by Wilcoxon and paired t-tests. The presence of vertebral frac-
tures was assessed through examination of lateral spine images measured over course of study, and DXA, magnetic reso-
nance imaging, and computed tomography scans were used when vertebrae were not visualized on x-ray.

Results: In our cohort of 30 AxSpA subjects, 50% were female (67% premenopausal) and 70% were White. Mean AxSpA
symptom duration was 12 years and 47% were HLA-B27 positive (Table 1). Baseline disease activity was moderate (mean
Bath Ankylosing Spondylitis Disease Activity Score 5 [SD=2]). Treatment with IL-17 blockade therapy improved activity and
function over the first 12-months, with a decrease in BASDAI and Bath Ankylosing Spondylitis Metrology Index Scores
(-33.3%, p=0.003 and -24.4%, p=0.01, respectively), then remained stable between 12- and 24-months (Table 2). There
were few changes in skeletal indices. Hip aBMD remained stable for the first 12-months before decreasing from 12- to
24-months (-1.6%, p=0.02), but no other change was observed by DXA. HR-pQCT demonstrated small declines in cortical
bone at the tibia. Cortical vBMD decreased over the first 12-months (-0.61%, p=0.04), and was stable from 12- to
24-months. Cortical porosity was stable over the first 12-months, then increased between 12- and 24-months (8.3%,
p=0.03). At the radius, total vBMD decreased over the first 12-months (-1.9%, p=0.03), then remained stable.

There were no relevant changes in the biomarker panel over 24-months of therapy.

No new vertebral fractures were identified in subjects in spine images captured across 24-months of IL-17 blockade
therapy.

Conclusion: In our study, patients with moderate disease activity beginning IL-17 blockade therapy had improvements in
clinical symptoms with minimal changes in bone turnover, BMD or microarchitecture.and no increase in vertebral fractures.
Future, longer-term controlled studies are needed to further assess the impact of this therapy on skeletal health.

Table 1. Demographics of study patients
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1. Beek JK, et al. PMID 30690799.

Disclosure: C. Heiting: None; D. McMahon: None; D. Mintz: None; W. Yuan: Novartis, 6; I. Mannstadt: None; L. A
Russell: None; E. Stein: Novartis, 5, Radius, 5; D. Ashany: None; S. Goodman: Novartis Corporation Pharmaceuti-
cals, 5, UCB, 1.

Table 2. Disease indices, areal bone mineral density by DXA, and bone microarchitecture by HR-pQCT in patients with AxSpA at baseline,
12-months, and 24-months after IL-17 blockade treatment

4285

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2120

EvaluationofBone Mineral Densityand Trabecular Bone Score in
JuvenileSystemicLupusErythematosusPatientsUsing Dual-Energy
X-rayAbsorptiometry

BEATRIZ ROSA1, Melissa Fraga1, Erica Barbosa1, Jade Dib Fernandez2, Marcelo Pinheiro3 and Maria Teresa Terreri4,
1Universidade Federal de São Paulo, São Paulo, SP, Brazil, 2UNIFESP-EPM, São Paulo, SP, Brazil, 3UNIFESP/ EPM, São
Paulo, SP, Brazil, 4UNIFESP, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile Systemic Lupus Erythematosus (jSLE) is a multisystem inflammatory disease associated
with bone mass loss. This loss can be evaluated by using the bone mineral density (BMD), obtained from dual-energy
X-ray absorptiometry (DXA). However, Trabecular Bone Score (TBS) is a new assessment method which is complementary
to BMD, indicating the quality of bone microarchitecture, thereby aiding in the evaluation of the risk of fragility fractures. The
primary objective of this study was to evaluate the TBS values obtained from DXA of children and adolescents diagnosed
with jSLE and compare them with data from a sample of healthy individuals matched by age and sex. The secondary objec-
tives were to associate TBS values with BMD; to evaluate risk factors that could influence TBS values in children and adoles-
cents with jSLE, including clinical parameters and glucocorticoid (GC) use; and to assess the presence of fragility fractures.

Methods: An observational analytical retrospective study was conducted involving children and adolescents with jSLE aged
between 5 and 19 years. Clinical data and BMD values obtained by DXA between 2017 and 2022 at a quaternary care health
service, were analyzed. The BMD and TBS data of these patients were compared with existing published data of healthy
Brazilian children and adolescents, after appropriate matching, for better interpretation of possible bone mass reduction.

Results: Ninety-four exams from 50 patients were analyzed. Twenty-one exams showed altered TBS. Overall, patients with
jSLE had lower TBS values (mean, -0.067 ± 0.113, p-value < 0.0001). TBS was lower in female patients aged 14-16 and
17-19 years compared to their peers (p< 0.0001 and p=0.0004, respectively). BMD and TBS were concordant in 80/94
(85.1%) exams, with a moderate and positive correlation (Matthews correlation coefficient ϕ = 0.56, p < 0.0001). There
was no correlation between lower TBS values and the presence of fractures (Matthews correlation coefficient ϕ = 0.0167,
p < 0.871). No association was observed between TBS values and: disease duration, high disease activity, cumulative GC
dose, or presence of fragility fractures.

Conclusion: TBS in patients with jSLE was lower than in healthy children and adolescents.

Disclosure: B. ROSA: None; M. Fraga: None; E. Barbosa: None; J. Dib Fernandez: None; M. Pinheiro: None;
M. Terreri: None.
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Abstract Number: 2121

Increased Fracture Rates in Patients Continuing Methotrexate After
Methotrexate-associated Lower Limb Insufficiency Fractures: A
Retrospective Follow-up Study

Roba Ghossan1, OLIVIER FOGEL2, Christian Roux1 and Karine Briot1, 1COCHIN HOSPITAL, PARIS, France, 2AP-HP, Paris,
France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Spontaneous lower limb insufficiency fractures (LLIF) described under prolonged exposure to low-
dose methotrexate are often bilateral, multiple, and recurrent. They share a common pathognomonic feature of a longitudinal
band-like fracture along the growth plate of the bones in the lower limbs.

Methods: We conducted a retrospective case note review of patients who experienced MTX insufficiency fractures. Col-
lected data included patient demographics, clinical and radiological features of the fractures, and bone health assessment
results, including DXA scans. For patients with a typical MTX insufficiency fracture, we documented all subsequent fractures
and whether MTX treatment was continued after the initial insufficiency fracture. The impact of continuing MTX on the timing
and incidence of subsequent fractures was analyzed using Kaplan–Meier analysis.

Results: We identified 10 patients with characteristic Methotrexate lower limb insufficiency fractures (MTX LLIF). The mean
age at the presentation of the first fracture was 70 ± 12 years, with most patients (90%) being women and having rheumatoid
arthritis (80%). At the time of the first LLIF, the mean MTX dose was 21 ± 5.2 mg weekly, with a cumulative dose of 7.5 ±
5 g. A predominance of subcutaneous administration (80%) was observed, with an average treatment duration of 7.7 ±
5.2 years. Only 4 patients received glucocorticoids at the time of the first LLIF, with a cumulative dose of 0.9 g ± 0.2 over
the last year. The fracture sites were consistent with previous reports, with the metaphysis of the distal tibia (60%) and cal-
caneus (100%) being most commonly affected. Typical radiographic features of MTX LLIF are shown in Figures 1 &
2. One-third (30%) of patients had osteoporosis as assessed by DEXA, with a mean spine T-score of -0.7 ± 0.1 and a fem-
oral neck T-score of -2.2 ± 0.6. Additionally, 30% were treated for osteoporosis prior to the first MTX insufficiency fractures,

Development of band-like fractures in the femoral condyle and the medial tibial plateau of both knees. A: plain radiograph of the right knee, and B:
coronal T1 sequence (fracture line in T1 hypointense signal) and C: coronal T2 FS sequence (perifractural edema in T2 hyperintense signal).
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and the majority (7/10) were started on or continued osteoporosis treatment after the first insufficiency fracture.All patients
continued MTX after the first LLIF for a mean duration of 23 ± 11 months due to diagnostic delay. After the first LLIF, 90%
of patients sustained further LLIF with a mean number of recurrent fractures of 5.8 ± 4.5 and a mean interval of 9.8 ±
4.7 months between recurrent fractures. Upon diagnosis of MTX LLIF, all patients stopped MTX. Clinical improvement
was apparent at 3 months (VAS pain, walking distance). A Kaplan-Meier analysis (Figure 3) showed the significant difference
on fracture rates over time before and after stopping Methotrexate (Log Rank test, p=0.08)

Conclusion: Early diagnosis of Methotrexate lower limb insufficiency fractures (MTX LLIF) and prompt discontinuation of
methotrexate are crucial to prevent recurrent fractures. Our study highlights the high risk of further fractures in patients
who continue methotrexate treatment after the initial fracture. Stopping methotrexate significantly reduces the incidence of
recurrent fractures, emphasizing the need for timely intervention and careful management in patients on long-term metho-
trexate therapy.

Disclosure: R. Ghossan: None; O. FOGEL: None; C. Roux: None; K. Briot: None.

Occurrence of linear fractures in the calcaneum. A, B: plain radiographs of the ankle, lateral view. T1-weighted sagittal sequence (linear fracture
shows low T1 signal intensity) and D. T2-weighted fat-suppressed sagittal sequence (peri-fracture edema shows high T2 signal intensity in the
calcaneum).

Kaplan Meier curve of subsequent fractures in patients who continued or stopped methotrexate after sustaining MTXO insufficiency fracture
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Abstract Number: 2122

Rheum for Improvement: Screening and Treatment of Glucocorticoid
Induced Osteoporosis

Jaspreet Bahia1, Christian Steppe2, Hannah Brubeck3, Radhika Narla2, George Mount4, Elizabeth Wahl5 and Katherine
Wysham6, 1University of Washington, SEATTLE, WA, 2VA Puget Sound Healthcare System, Seattle, WA, Seattle, WA, 3VA
Puget Sound Health Care System, Seattle, WA, 4Madigan Army Medical Center, Lakewood, WA, 5VA Puget Sound
Healthcare System, Seattle, WA, 6VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoid induced osteoporosis (GIOP) accelerates bone loss and increases fracture
risk. We evaluated GIOP screening and prescribing patterns in our Veterans Affairs (VA)-based academic rheumatol-
ogy clinic. Our quality improvement work focused on 1) prescription of supplemental calcium and vitamin D, 2) dual-
energy x-ray absorptiometry (DXA) scan ordering, 3) FRAX risk stratification and assessment of appropriate osteopo-
rosis (OP) medication prescribing including oral or IV bisphosphonate, PTH-analogues, denosumab, or
romosozumab.

Methods: Veterans on chronic GC (≥2.5mg prednisone, ≥ 3 months) with an active prescription from a rheumatology pro-
vider were extracted in a data pull on 3/14/24. Prescription data for supplemental calcium, vitamin D (Ca/D), and OP medi-
cation were also included. GC dose and duration, calcium intake, DXA scans, left femoral-neck T score (LFNTS) were
recorded and manually validated, including data through 6/1/24. FRAX scores were calculated for each patient using the
University of Sheffield FRAX calculator. FRAX score for major osteoporotic fracture (MOF) and hip fracture risk was increased
by 15% and 20% for GC use >7.5mg/day per ACR guidelines. Patients were risk-stratified as very high (LFNTS ≤-3.5 or
FRAX 10 yr risk of MOF and hip fracture of ≥30% and ≥4.5% respectively), high (LFNTS ≤-2.5 or FRAX 10 yr risk of MOF
and hip fracture of ≥20% and ≥3% respectively), moderate (FRAX 10 yr risk of MOF and hip fracture of 10-20% and 1-3%
respectively) or low risk (FRAX 10 yr risk of MOF and hip OP fracture of < 10% and < 1% respectively). For patients without
recent DXA, clinical FRAX data were calculated without BMD. We recorded rates of Ca/D prescription, DXA test completion,
and OP medication utilization based on FRAX risk category.

Figure 1: Local quality gaps in GIOP care and targets for improvement
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Results: Forty-five patients were included in the data pull. Of 45, twenty-six (58%) were prescribed Ca/D. Twenty-six (58%)
had DXA within 2 years and 19 (42%) did not. Of those with a recent DXA, FRAX calculations resulted in classifying 2 patients
as very high risk, 13 as high risk, 2 as moderate risk, and 9 as low risk. Of the 17 moderate to very high-risk patients,
15 (88%) were on OP therapy; of the two who were not, one had an expired prescription and one declined treatment. Of
the 19 patients without recent DXA, 10 had never had DXA, 3 had testing >5 years prior, and 4 were on GC without updated
imaging. Clinical FRAX was calculated in patients without DXA (except 1 who was < 40 years). Of these, one was very high
risk, 8 (42%) were high risk, 7 (36%) were moderate risk, and two were low risk; none were on OP therapy.

Conclusion: In our VA-based academic rheumatology practice, veterans on chronic GC do not consistently receive Ca/D
supplementation and are under-screened according to the 2022 GIOP guideline, though patients with DXA testing are
appropriately treated. Clinical FRAX should be considered in patients without recent DXA. Developing population health
tools to improve monitoring in this population remains challenging as many data domains in GIOP care require chart valida-
tion (true GC use vs. taper, over-the-counter calcium use, risk factors, DXA results) or calculation (FRAX).

Disclosure: J. Bahia: Eli Lilly, 12, Stock ownership; C. Steppe: None; H. Brubeck: None; R. Narla: None; G. Mount:
None; E. Wahl: None; K. Wysham: None.

Abstract Number: 2123

Epidemiology of Bone Health and Fracture in Gout Patients

Emily Holladay1, Alexis Woods2, Lissa Padnick-Silver3, Fenglong xie4, Jingyi Zhang5, Angelo Gaffo5, Jeffrey Curtis6 and
Brian LaMoreaux2, 1University of Alabama at Birmingham, Edmond, OK, 2Amgen, Thousand Oaks, CA, 3Amgen,
Thousand Oaks, 4University of Alabama at Birmingham; Illumination Health, Birmingham, AL, 5University of Alabama at
Birmingham, Birmingham, AL, 6FASTER Medicine, Hoover, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gout is an erosive arthropathy, and gout patients have been shown to have a higher occurrence of
osteoporosis and fracture. This study evaluated bone health and fracture in gout patients using data from the American Col-
lege of Rheumatology’s (ACR) Rheumatology Informatics System for Effectiveness (RISE) registry.

Methods: We conducted a retrospective claims-based analysis using the ACR’s RISE registry. Registry data from
2015-2018, linked to 2016-2018 Medicare administrative claims data (full coverage including Medicare parts A, B, and D),
were included in analyses. All patients were from active RISE registry sites, were ≥18 years of age at index (January
1, 2017, for all patients), and had no immunomodulator use, malignancy, or other rheumatic disease noted during baseline
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(1 year period prior to index; Jan-Dec 2016). A gout diagnosis was defined as the presence of ≥1 gout ICD9/10 code with
use of a urate-lowering therapy (ULT) or colchicine prior to index. We examined comorbidities and medication use
(e.g., oral steroids, hormone replacement therapy [HRT], and NSAIDs) at baseline which included the 12 months prior to
and including the index date. Oral steroid use was assessed due to the increased risk of bone weakening. We examined
osteoporosis, fractures, and bone protective therapy use during baseline and two years following index (Jan 2017-Dec
2018) to assess bone protective therapy use following any fracture or osteoporosis diagnosis.

4291

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: We identified 1143 patients with gout applying all inclusion and exclusion criteria (Table 1). Patients were mostly
male (62.5%), white (87.5%), and had a median age of 75.0 years. Approximately 90% of patients had a diagnosis of hyper-
tension and 39% were current or former smokers. Included gout patients were frequently treated with ULTs (93.4%) with
only 6.6% using colchicine alone. During baseline, 44.7% of patients had ≥1 code for an oral steroid. During the 1-year base-
line period, 0.9% of patients with gout had a history of fracture and 8.8% had a history of osteoporosis.

In the two years following the index date, patients with gout experienced a fracture incidence rate of 19.8 per 1,000 patient
years (Table 2). When stratified by baseline SU, patients with SU ≥6 mg/dL had a somewhat higher fracture rate than those
with SU < 6 mg/dL (19.7 vs. 18.1). In those who did not have a baseline diagnosis of osteoporosis, 6.2% had a new osteo-
porosis diagnosis in the two years after index. However, very few patients were prescribed IV (< 0.5%) or oral (< 1%) bis-
phosphonates despite a high prevalence of oral steroid use (52.1%), baseline osteoporosis, and new fracture/
osteoporosis diagnoses during follow-up.

Conclusion: Patients with gout commonly experience fractures and are at high risk for osteoporosis but few receive bone
protective medications. Strategies to better address bone health awareness among providers and patients with gout may
help to prevent bone-related complications and subsequent impact on quality of life.

Disclosure: E. Holladay: None; A. Woods: Amgen, 3, 12, Stockholder; L. Padnick-Silver: Amgen, 3, 12, Stock; F. xie:
None; J. Zhang: None; A. Gaffo: Atom, 2, PK Med, 2, SOBI, 2; J. Curtis: Abbvie, 2, 5, Amgen, 2, 5, Bristol Myers
Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Labcorp, 2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron,
2, 5, UCB, 2, 5; B. LaMoreaux: Amgen, 3, 11.
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Background/Purpose: Gout is an erosive arthropathy, and gout patients have been shown to have a higher occurrence of
osteoporosis and fracture. This study evaluated bone health and fracture in gout patients using data from the American Col-
lege of Rheumatology’s (ACR) Rheumatology Informatics System for Effectiveness (RISE) registry.

Methods: We conducted a retrospective claims-based analysis using the ACR’s RISE registry. Registry data from
2015-2018, linked to 2016-2018 Medicare administrative claims data (full coverage including Medicare parts A, B, and D),
were included in analyses. All patients were from active RISE registry sites, were ≥18 years of age at index (January
1, 2017, for all patients), and had no immunomodulator use, malignancy, or other rheumatic disease noted during baseline
(1 year period prior to index; Jan-Dec 2016). A gout diagnosis was defined as the presence of ≥1 gout ICD9/10 code with
use of a urate-lowering therapy (ULT) or colchicine prior to index. We examined comorbidities and medication use
(e.g., oral steroids, hormone replacement therapy [HRT], and NSAIDs) at baseline which included the 12 months prior to
and including the index date. Oral steroid use was assessed due to the increased risk of bone weakening. We examined
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osteoporosis, fractures, and bone protective therapy use during baseline and two years following index (Jan 2017-Dec
2018) to assess bone protective therapy use following any fracture or osteoporosis diagnosis.

Results: We identified 1143 patients with gout applying all inclusion and exclusion criteria (Table 1). Patients were mostly
male (62.5%), white (87.5%), and had a median age of 75.0 years. Approximately 90% of patients had a diagnosis of hyper-
tension and 39% were current or former smokers. Included gout patients were frequently treated with ULTs (93.4%) with
only 6.6% using colchicine alone. During baseline, 44.7% of patients had ≥1 code for an oral steroid. During the 1-year base-
line period, 0.9% of patients with gout had a history of fracture and 8.8% had a history of osteoporosis.

In the two years following the index date, patients with gout experienced a fracture incidence rate of 19.8 per 1,000 patient
years (Table 2). When stratified by baseline SU, patients with SU ≥6 mg/dL had a somewhat higher fracture rate than those
with SU < 6 mg/dL (19.7 vs. 18.1). In those who did not have a baseline diagnosis of osteoporosis, 6.2% had a new osteo-
porosis diagnosis in the two years after index. However, very few patients were prescribed IV (< 0.5%) or oral (< 1%) bis-
phosphonates despite a high prevalence of oral steroid use (52.1%), baseline osteoporosis, and new fracture/
osteoporosis diagnoses during follow-up.

Conclusion: Patients with gout commonly experience fractures and are at high risk for osteoporosis but few receive bone
protective medications. Strategies to better address bone health awareness among providers and patients with gout may
help to prevent bone-related complications and subsequent impact on quality of life.

Disclosure: E. Holladay: None; A. Woods: Amgen, 3, 12, Stockholder; L. Padnick-Silver: Amgen, Inc., 3, 12, Stock-
holder; F. Xie: None; J. Zhang: None; A. Gaffo: Atom, 2, PK Med, 2, SOBI, 2; J. Curtis: Abbvie, 2, 5, Amgen, 2, 5, Bris-
tol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Labcorp, 2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/
Regeneron, 2, 5, UCB, 2, 5; B. LaMoreaux: Amgen, 3, 11.
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Abstract Number: 2125

Strengthening Fracture Risk Prediction in Rheumatoid Arthritis:
Integrating a Self-report Sarcopenia Screening Tool (SARC-F) and Fracture
Risk Assessment Tool (FRAX) Scores

Ana Rodriguez-Flores1, Ana Cecilia Bardan-Inchaustegui2, Mara Ponce2, Galilea Rodriguez3, Anahí Carrazco Chapa4,
Valeria Monserrat De Hoyos-Perez5, Gilberto J Cervantes Charles5, Alma Damian Peñaloza5, Cinthia Maribel Cortez
Lopez5, CASSANDRA SKINNER TAYLOR6, Roberto Negrete Lopez5, Jesus Cardenas-de la Garza2 and Dionicio Galarza-
Delgado7, 1Facultad de Medicina, Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 2Universidad
Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 3Hospital Universitario "Dr Jose Eleuterio Gonzalez",
Monterrey, Mexico, 4Hospital Universitario Jose Eleuterio Gonzalez, UANL, Rheumatology, Monterrey, Mexico,
Monterrey, Mexico, 5Hospital Universitario Dr José Eleuterio Gonz�alez, Monterrey, Nuevo Le�on, Mexico, 6HOSPITAL
UNIVERSITARIO DR JOSE ELEUTERIO GONZALEZ, MONTERREY, Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo
Le�on, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) patients have an increased risk of fractures due to factors such as chronic
inflammation, use of glucocorticoids, and reduced muscle mass. While Fracture Risk Assessment Tool (FRAX) is commonly
used to predict fracture risk in RA patients, it may not fully account for sarcopenia-related risks. The SARC-F questionnaire, a
validated tool for screening sarcopenia has been found to predict fracture risk independently. This study aims to assess the
potential benefits of integrating SARC-F score to improve fracture risk prediction in RA patients.

Methods:We enrolled patients > 40 years with validated RA (ACR-EULAR 2010 RA classification criteria) who attended our
rheumatology clinic to perform a cross-sectional and descriptive study. We assessed sarcopenia risk using the SARC-F
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screening tool, which evaluates strength, assistance in walking, rising from a chair, climbing stairs, and falls. A score > 4 indi-
cates high risk of sarcopenia. To identify sarcopenia based on muscle mass, we used dual-energy X-ray absorptiometry
(DXA). According to the EuropeanWorking Group on Sarcopenia in Older People, 2nd Edition (EWGSOP2) criteria, sarcope-
nia was defined as having a muscle mass index of < 7.0 kg/m2 in men and <5.5 kg/m2 in women. Fracture risk was deter-
mined using the Fracture Risk Assessment Tool (FRAX). We performed Kolmogorov-Smirnov, Chi-square, and Spearman
tests and presented the data as percentages, frequencies, means and standard deviations (SD), medians, and interquartile
ranges (IQR).

Results: 67 patients were included, comprising 63 (94.0%) women and 4 (5.9%) men, with a mean age of 63.52 ±
10.12 years. The patients’ sociodemographic and clinical characteristics are summarized in Table 1. The median SARC-F
score was 4 (IQR: 2-6), and 31 (46.2%) of all patients had a score of >4 (high-risk of sarcopenia). A significant positive cor-
relation was observed between SARC-F score and the risk of major osteoporotic fracture (MOF) (p = 0.019, r = 0.287) and
hip fracture (HF) risk (p = 0.011, r = 0.310), as determined by FRAX scores. We also noted a significant negative correlation
between SARC-F score and femoral neck T-score (p = 0.011, r = -0.309). Table 2. displays the correlation test results
between SARC-F score, fracture risk, and T-scores. Among patients, 23 (34%) had sarcopenic DXA-muscle mass, with a
mean muscle mass of 5.0 ± 0.3 kg/m2. Compared to sarcopenic DXA-muscle mass index, SARC-F showed a sensibility
of 70% and specificity of 90% to identify sarcopenia which is similar to what is described in literature. Table 3.

Conclusion: Higher SARC-F scores correlate with an increased risk of MOF and HF as determined by FRAX. A significant
negative correlation exists between SARC-F score and femoral neck T-score, indicating that higher SARC-F scores are
associated with lower bone mineral density. SARC-F may help identify patients at high risk of fractures, facilitating preventive
interventions.

Disclosure: A. Rodriguez-Flores: None; A. Bardan-Inchaustegui: None; M. Ponce: None; G. Rodriguez: None;
A. Carrazco Chapa: None; V. De Hoyos-Perez: None; G. Cervantes Charles: None; A. Damian Peñaloza: None;
C. Cortez Lopez: None; C. SKINNER TAYLOR: None; R. Negrete Lopez: None; J. Cardenas-de la Garza: None;
D. Galarza-Delgado: None.

4296

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2126

Analysis of the Evolution of Bone Mineral Density in the Spanish
Population: Results of the OsteoSER Study

Carmen Gomez Vaquero1, Marta Domínguez-Álvaro2, Daniel Seoane-Mato3, Pilar Peris4, Santos Castañeda5, Eduardo
Kanterewicz Binstock6, Ramon Mazzucchelli7, Luis Arboleya8, Miguel Bernad9, Antonio Alvarez-Cienfuegos10, Blanca
Correa11, Luis-Maria Jimenez-Liñan12, Carmen Mateo-Pascual13, Mª Mercedes Molina del Rio14, Mercedes Retamal-
Ortiz15, Aida Fatima Lopez-Laguna16, Ruth Molera-Valero17, Sara Alvar-Pariente18, Antonio Pascual19, Adolfo Arias-
Senso20, Nuria Perez-Gutierrez21, Soledad Garcia-Frias22, David Bouza-Alvarez23, Susana Sostres24, Daniel Suarez-
Hernandez25, Ana Zamora-Casal26, Cristina Garcia-Ramirez27 and Enrique Gonz�alez-D�avila28, and OsteoSER Project
Collaborative Group, 1Hospital Universitari de Bellvitge, 08907 L’Hospitalet, Catalonia, Spain, 2Sociedad Española de
Reumatología, Madrid, Spain, 3Sociedad Española de Reumatología, Madrid, Madrid, Spain, 4Rheumatology
Department, Hospital Clínic de Barcelona, Barcelona, Spain, 5Hospital Universitario de la Princesa, Madrid, Spain,
6Hospital Universitari de Vic (Consorci Hospitalari de Vic), Barcelona, Spain, 7Hospital Universitario Fundacion Alcorcon,
Madrid, Spain, 8Hospital Universitario Central de Asturias, Oviedo, Spain, 9Hospital Universitario La Paz, Madrid, Spain,
10Conselleria de Sanitat/Hospital de la Vega Baja, Orihuela, Comunidad Valenciana, Spain, 11Clínica Sanz y Correa, A
Coruña, Spain, 12Hospital Don Benito-Villanueva, Don Benito, Spain, 13Centro de Salud Fuencarral, distrito Fuencarral-El
Pardo, Madrid, Spain, 14Centro de Atenci�on Primaria ViladecansMontbaig, Sant Climent de Llobregat, Spain, 15Centro de
Salud Don Benito Oeste, Don Benito, Spain, 16Centro de Salud El Molar, El Molar, Spain, 17Centro de Salud Orihuela 1-El
Rabaloche, Orihuela, Spain, 18Centro de Salud Malpica, Malpica, Spain, 19Centro de salud Ronda-Norte y Ronda-Sur
Santa B�arbara, Ronda, Spain, 20Centro de Salud de Santa Amalia, Santa Amalia, Spain, 21Centro de Atenci�on Primaria
Ramona Via i Pros, El Prat de Llobregat, Spain, 22Centro de Salud de Cortes de la Frontera, Cortes de la Frontera, Spain,
23Centro de Salud Elviña Mesoiro, A Coruña, Spain, 24Centro de Atenci�on Primaria Cap 17 de setembre, El Prat de
Llobregat, Spain, 25Centro de Salud de Benejuzar, Benezujar, Spain, 26Centro de Salud Os Mallos, A Coruña, Spain,
27Centro de Salud Ronda-Sur Santa B�arbara, Ronda, Spain, 28Departamento de Matem�aticas, Estadística e Investigaci�on
Operativa, Universidad La Laguna, San Cristobal de La Laguna, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The bone mineral density (BMD) reference data for the Spanish population comes from the study
Multicentre Research Project on Osteoporosis (MPRO), concluded in 1989.

Our aims were to estimate the distribution of BMD in the lumbar spine, femoral neck, and total hip in the Spanish population
aged ≥ 20 years and compare it with the MPRO and the NHANES III studies.

Methods: The OsteoSER project is a multicenter cross-sectional observational study conducted in a Caucasian Spanish
population aged 20 to 80 years. Fifteen primary care centers from urban and rural municipalities in six provinces (represen-
tative of fracture risk in Spain) participated. Each primary care physician consecutively invited patients who met the selection
criteria (following a stratification by sex, age and BMI of the Spanish population) and recorded the clinical variables on an
electronic case report form. A vehicle with a Hologic® Horizon W densitometer traveled to each municipality. Subjects of
all ages with known artifacts in the BMD image and subjects aged 20-39 years with conditions and treatments with delete-
rious effects on bone were excluded.

We calculated BMD mean and standard deviation by age and sex strata, and the classification in WHO categories [95% CI].
Multiple linear regression was applied to study the potential relationship of peak bone mass with clinical variables. The
degree of agreement between the WHO diagnostic classification according to OsteoSER and MPRO was assessed using
the Kappa concordance coefficient.
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Results: 1522 subject underwent densitometry (51.8% men).

Peak bone mass is reached between 20 and 39 years in both sexes at the tree locations. The multivariate analysis, including
sex as a covariate, showed a significant direct relationship with height, BMI, and physical exercise, and an inverse relation-
ship with smoking, for the three locations (p< 0.05).

A decrease in BMD with age is observed at all three locations. BMD values are lower in women than in men (p< 0.001),
except for the lumbar spine, where the differences are only observed between the ages of 50 and 80 years (p< 0.001).

The evolution of BMD by age and sex is similar to that of MPRO and NHANES III (Figure 1).

In the group of premenopausal women and men under 50 years, 96.7% [95.4-97.9] of the subjects had BMD values within
the expected range for their age. In the group of postmenopausal women and men aged 50 or older, 54.4% [50.7-58.1] of
the subjects had osteopenia and 10.7% [8.4-13.0], osteoporosis. The prevalence of osteoporosis was higher in women
(18.6% [14.5-22.6]) than in men (2.6% [0.9-4.2]) and significantly increased with age: in women, it rises from 11.3% in the
50-59 age group to 25.8% in the 70-80 age group.

The Kappa concordance coefficient between the WHO diagnostic classification according to OsteoSER and MPRO was
0.818 (p< 0.001). The prevalence of osteoporosis rises to 14.6% [12.6-17.5] when calculated according to MPRO.

Conclusion: The BMD of the OsteoSER study population was similar to those of MPRO and NHANES III. Peak bone mass
has a direct relationship with physical exercise, and an inverse relationship with smoking. A higher proportion of osteoporo-
sis is diagnosed when calculated with MPRO compared to OsteoSER.
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Disclosure: C. Gomez Vaquero: Asacpharma, 12, Travel and attendance at teaching activities, Eli Lilly, 12, Travel and
attendance at teaching activities, Gebro, 12, Travel and attendance at teaching activities, Gedeon Richter, 12, Travel
and attendance at teaching activities, Italf�armaco, 12, Travel and attendance at teaching activities, Rubi�o, 12, Travel
and attendance at teaching activities, Stada, 6, Theramex, 12, Travel and attendance at teaching activities, UCB,

12, Travel and attendance at teaching activities; M. Domínguez-Álvaro: None; D. Seoane-Mato: None; P. Peris:
Amgen, 6; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6,
UCB, 2, 5; E. Kanterewicz Binstock: None; R. Mazzucchelli: None; L. Arboleya: None; M. Bernad: None;
A. Alvarez-Cienfuegos: None; B. Correa: None; L. Jimenez-Liñan: None; C. Mateo-Pascual: None; M. Molina del
Rio: None; M. Retamal-Ortiz: None; A. Lopez-Laguna: None; R. Molera-Valero: None; S. Alvar-Pariente: None;
A. Pascual: None; A. Arias-Senso: None; N. Perez-Gutierrez: None; S. Garcia-Frias: None; D. Bouza-Alvarez:
None; S. Sostres: None; D. Suarez-Hernandez: None; A. Zamora-Casal: None; C. Garcia-Ramirez: None;
E. Gonz�alez-D�avila: None.
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Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São
Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Serum uric acid (UA) has been postulated to play a role against bone loss due to antioxidant mech-
anisms. Some studies have shown association between higher UA and greater bone mineral density (BMD). However, there
is no data about the relationship between UA and Trabecular Bone Score (TBS), which is a surrogate measure of bone
microarchitecture obtained from densitometry (DXA) images of the lumbar spine. TBS represents fracture risk independently
of bone density.

Methods: This is a cross-sectional analysis from the Brazilian Longitudinal Study of Adult Health (ELSA-Brazil), which
included civil servants aged 35-74 years. We studied a sample (1,362 participants) that was submitted to DXA exams
(GE Healthcare Lunar iDXA equipment), including TBS and BMD. Exclusion criteria included: missing UA data; body mass
index (BMI) < 15 and > 37 kg/m 2, estimated glomerular filtration rate (eGFR) < 30 mL/min/1.73 m 2, excessive alcohol
intake, rheumatoid arthritis, malignancy, use of bisphosphonates, beta-blockers, thiazide diuretics, acetylsalicylic acid, cor-
ticosteroids, allopurinol. Finally, a total of 766 adults (477 women, 289 men) were yielded for final data analysis (median age,
55 [42-82] years; 60%white). Subjects were categorized into groups based on quartiles of UA level (Q1-4). Multivariate linear
regression was employed to assess the association of UA with TBS and BMD (spine, hip, and 1/3 rd radius).

Results: The median age was 54 years (range: 43-82) for men and 56 years (range: 42-81) for women. Median serum uric
acid levels were 5.8 mg/dL (range: 2.8-9.5) for men and 4.4 mg/dL (range: 2.0-8.2) for women. After adjusting for multiple
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potential confounders, no significant differences on TBS were detected when UA was analyzed as continuous variable in
males. However, in the categorical analysis, men with UA in the Q2 (5.1- 5.8mg/dL) and Q3 (5.8-6.6) had TBS increased
by 0.030 and 0.025, respectively, compared to those in the Q1 (< 5.1). In females, no associations were detected between
UA and TBS. Concerning to BMD, no associations were detected between UA as continuous or categorical variable and
BMD in males. Conversely, in females, UA as continuous variable was positively associated with lumbar spine BMD only (β
0.161, 95%CI 0.034–0.288, P=0.013; i.e.,BMD increased by 0.161g/cm 2 per each unit increase in UA). But, in the categor-
ical analysis, no differences were detected on BMD across the UA quartile groups in females.

Conclusion: This is the first study to assess the relationship between UA levels and TBS. Our results demonstrated that
higher UA was associated with greater TBS in males but not in females, whereas UA was positively related to spine BMD
only in females. Taken together, these findings suggest that UA may exert protective effect on bone microarchitecture
(TBS) in males and spine BMD in females. Future more prospective studies are needed to further explore the causal relation-
ship of UA with bone health.

Disclosure: I. Silvestre Ignarro: None; G. Ochikubo: None; L. Takayama: None; V. Caparbo: None; C. Figueiredo:
None; M. Cavalcanti: None; A. De Souza: None; I. Bensenor: None; R. Fuller: None; D. Domiciano: None.

Abstract Number: 2128

Trabecular Bone Score Curve from a Qatari Population, Data from Qatar
Biobank

Omar Alsaed1, Hans Didier2 and Samar Alemadi3, 1Hamad Medical Corporation, Doha, Qatar, 2Lausanne University
Hospital, Lausanne, Switzerland, 3Hamad medical corporation, Doha, Qatar

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Trabecular bone score (TBS iNsight™) is an advanced imaging software application for bone den-
sitometers (DXA). TBS gives an assessment of bone architecture by estimating the standard deviation of a patient’s TBS
to the average TBS of a healthy Caucasian young white females (T-score) or to the age-sex matched population (Z-score).
Currently, TBS is integrated in fracture risk assessment (FRAX®) tool. Based on the available hip fracture data from the gulf
cooperation council (GCC) countries, the incidence rate of fragility fracture is much lower to that of European and North
American populations which makes populations from GCC to have a lower probability of fracture risk when these fracture
data are used to formulate each nation fracture risk assessment (FRAX®) tool. In light of this, we hypothesized that the bone
mineral density (BMD) and TBS of Arab population is also different from North America and European countries. The aim of
this study is to generate a reference TBS curve of lumbar spine (L1-L4) from Qatari healthy individuals.

Methods: BMD readings of Qatari individuals aged between 20 to 69 years old were obtained from Qatar Biobank i-DXA
(Lunar®) database. The exclusion criteria were: history of major osteoporotic fracture, renal impairment (eGFR< 60 ml/min),
primary hypo/hyper parathyroid diseases, uncontrolled hyperthyroidism, hyperadrenalism, hypogonadism, active malig-
nancy or history of malignancy, chronic liver diseases, inflammatory bowel disease, uncontrolled diabetes mellitus type II
(Hb A1C > 6.5), diabetes mellitus type I, early oophorectomy or early menopause (below age of 45), severe deficiency of
25 hydroxy vitamin D < 20 ng/ml (50nmol/L), any autoimmune rheumatic diseases, history of using anti-osteoporosis drugs,
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chronic use of systemic glucocorticoid, sex hormone deprivation therapy, anticonvulsants and heparin, body mass index
less than 18 or more than 35 kg/m2 and participants with short stature < 150 cm. The study population was divided into five
10-year age groups: 20-29, 30-39, 40-49, 50-59, and 60-69. Conventionally, the sample size of 30 is sufficient for norma-
tive measures.

Results: 518 subjects were captured. Female to male ratio for each age group 20-29, 30-39, 40-49, 50-59, and 60-69 was
60:51, 76:78, 39:47, 40:40 and 41:46, respectively. Mean body mass index (±SD) of males was 27.0 (±3.71) and of females
was 27.5 (±4.01). Mean (±SD) TBS of males was 1.39 (±0.072) and of females was 1.37 (±0.098). The means TBS of both
genders were quite similar at different age groups and drop with aging.

Conclusion: The mean TBS of the healthy Qatari individuals is 1.39 for males and 1.37 for females which is quite matching
the European population.

Disclosure: O. Alsaed: None; H. Didier: None; S. Alemadi: None.

Abstract Number: 2129

Fracture Risk Assessment Tool (FRAX®) Scores Predict Mortality in
Community-Dwelling Elderlies

Thiago Quadrante Freitas1, Leonardo Olalla2, Luana Machado3, Camille Figueiredo3, Liliam Takayama4, Valeria
Caparbo3, Ricardo Oliveira5, Diogo Domiciano1 and Rosa M R Pereira3, 1Rheumatology Division, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 2Hospital das
Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Quito, Ecuador, 3Division of Rheumatology,
Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, BR., São Paulo, SP,
Brazil, 4Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São Paulo, SP, Brazil, 5RDO
DIAGNÓSTICOS MÉDICOS, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The World Health Organization Fracture Risk Assessment Tool (FRAX®) was developed to estimate
the 10-year absolute probability of osteoporotic fractures among the general population. In Brazil, the National Osteoporosis
Guideline Group (NOGG) methodology is used to categorize absolute fracture risk obtained from FRAX into low,
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intermediate, and high risk. Although osteoporotic fracture and low bone mass are risk factors for death, the association
between FRAX® and mortality is unknown. Therefore, this population-based prospective cohort study was conducted to
evaluate the predictive ability of the FRAX® for all-cause and cardiovascular deaths in Brazilian community-dwelling elderlies.

Methods: A total of 835 older adults (513 women; 322 men), aged over 65 years, from a Brazilian population-based pro-
spective cohort, were included in this analysis. FRAX probability and NOGG risk stratification were calculated for all subjects
at baseline. The Cox proportional hazards model was employed to calculate hazard ratios and 95% confidence intervals.
The backward likelihood ratio with stepwise selection method was utilized to identify the variables in the final models (entry:
p< 0.05; removal: p >0.10) for all-cause and cardiovascular (CV) mortality. Kaplan-Meier curves for survival were generated,
and comparisons were conducted using log-rank tests.

Results: Throughout the mean follow-up period of 4.06±1.07 years, 129 (15.4%) deaths occurred, comprising 66 women and
63 men, with 56 (43.4%) attributed to cardiovascular (CV) causes. The mean FRAX® scores for major osteoporotic fracture
were 10.0±8.6% and 7.4±5.0% in the deceased and surviving groups, respectively. Univariate analyses revealed that the
deceased group exhibited lower hip bone mineral density (BMD), along with higher FRAX values and risk classifications
(Fig. 1). Following adjustments for other significant mortality risk factors within this population (including age, sex, recurrent falls,
physical activity score, diabetes mellitus, prior cardiovascular events, hip BMD, and intact parathyroid hormone levels), multi-
variate Cox regression analyses identified the high-risk category for major osteoporotic fracture (HR 2.06, 95% CI 1.07-3.97,
P=0.03) and hip fracture (HR 2.11, 95% CI 1.14-3.90, P=0.017) as independent predictors of all-cause mortality (Fig. 2 and
Fig. 3). Due to the limited number of CV deaths, the multivariate analysis for CVmortality indicated only a trend for high-risk cat-
egories for major osteoporotic fracture (HR 2.21, 95% CI 0.94-5.22, P=0.07) and hip fracture (HR 2.38, 95% CI 0.92-6.18), as
well as FRAX absolute probability for hip fracture (HR 1.04, 95% CI 0.998-1.09, p=0.063, per each 1%-increase) (Fig. 2).

Figure 1. Differences between the deceased and alive groups regarding FRAX scores (upper left) and Hip BMD (upper right), shown as bar graphs
(continuous variables), and differences between the deceased and alive groups regarding the proportions (discrete variables) of low, intermediate
and high risk of fractures (bottom).
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Conclusion: Among the elderly Brazilian population residing in the community, the FRAX® tool appears to be useful in pre-
dicting mortality risk.

Disclosure: T. Freitas: None; L. Olalla: None; L. Machado: None; C. Figueiredo: None; L. Takayama: None;
V. Caparbo: None; R. Oliveira: None; D. Domiciano: None; R. Pereira: None.

Figure 2. Forest plots for the hazard ratios and respective 95% confidence intervals, for each FRAX score (major fractures with and without BMD,
and hip fractures with and without BMD) and risk classification (high, intermediate and low, with and without BMD), regarding all-cause mortality
(upper plots), and cardiovascular mortality (bottom plots).

Figure 3. Kaplan-Meier survival curves according to the risk classifications for hip fractures (left) and major osteoporotic fractures (right), showing
longer survival for those with low risk of fractures, and shorter survival for those with high risk.
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Abstract Number: 2130

Post-fracture Survival for Rheumatoid Arthritis Patients Is Not Improving

Owen Taylor-Williams1, Johannes Nossent2 and Charles Inderjeeth3, 1University of Western Australia, Perth, Western
Australia, Australia, 2University of Western Australia, Sir Charles Gairdner Hospital, Perth, Western Australia, Australia,
3SCGH and OPH Group & University of Western Australia, Perth, Western Australia, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Improved disease control for articular manifestations of Rheumatoid arthritis (RA), has resulted in
more attention being directed to extra-articular (ExRA) manifestations (cardiovascular events, osteoporosis, lung disease)
which contribute to reduced survival. Osteoporosis (OP) is a common ExRA, notable for its risk of fractures, mortality, need
for supportive care, chronic impairment, length of stay, and quality of life impairment. Despite this post-fracture outcomes in
RA are not well studied.

Methods: We completed a matched cohort study using the West Australian Rheumatic Disease Epidemiology Register,
which includes routinely collected longitudinal health data on rheumatoid patients seen in the West Australian hospital sys-
tem as inpatients or ED patients. We included patient with at least one RA International Classification of Disease code (index
date defined at first ICD code) and fracture code (excluding. skull, fingers, toes, and sternum). Post-fracture survival was
analysed using Kaplan-Meyer and cox-regression analysis stratified into 1990-2000 (pre-disease modifying anti-rheumatic
aka DMARD) and 2000-2010 (post-DMARD), and compared to a rheumatic-disease-free hospitalised cohort.

Results: 2,606 RA (79.3% female) and 3,449 matched controls (80.5% female) with fractures were included for analysis.
Mean CCI at first fracture in RA was 1.67 (95% CI 1.59-1.75) vs 1.52 (95% CI 1.46-1.57) in controls (p >0.05). Five-year
post-fracture survival in RA is 34.8% compared to 43.9% in controls (p< 0.001). One-year post-fracture survival in RA
decreased from 79.6% to 72.6% (1990-2000 to 2000-2010, p< 0.001). Fractures within one year of RA index were associ-
ated with worse survival (HR 3.17, 95% CI 1.08-9.29), compared to fractures 5-10 years post-RA-index. The association
between time-to-fracture and post-fracture survival remained significant even after controlling for age, CCI, gender, and site
of fracture (p=0.04).

Conclusion: Despite therapeutic advances, post-fracture survival for RA patients worsened between 1990 and 2010, pos-
sibly because patients have more severe illnesses, not accounted for in the CCI. Our other finding that shorter time from RA
index to fracture is associated with worse post-fracture survival could result from patients with more active RA experiencing
more rapid bone loss and more severe comorbidities, which result in earlier mortality. While more research must be done to
understand both of these findings, we propose that shorter time to fracture from first RA presentation may be a risk factor for
mortality after fracture.

Disclosure: O. Taylor-Williams: None; J. Nossent: None; C. Inderjeeth: None.
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Abstract Number: 2131

Role of LECT2 in the Regulation of Bone Metabolism In Vitro and In Vivo

Myeung-Su Lee1, Chang-hoon Lee2, CHONG HYUK CHUNG1, Ju-Young Kim3, Yoon-Hee Cheon4, So Young Eun3 and
Gyeung Do Park3, 1Wonkwang University Hospital, Iksan, South Korea, 2Wonkwang University Hospital, Iksan Jeonbuk,
South Korea, 3Musculoskeletal and Immune Disease Research Institute, School of Medicine, Wonkwang University,
Iksan, Republic of Korea, 4Musculoskeletal and Immune Disease Research Institute, School of Medicine, Wonkwang
University, Iksan, Cholla-bukto, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Leucocyte cell derived chemotaxin 2 (LECT2) is a hepatokine produced in liver cells, secreted into
the circulation, and acts as a hormone throughout the body. It is involved in the pathogenesis of several diseases such as liver
disease, sepsis, degenerative arthritis, and rheumatoid arthritis. In addition, it is reported to be identical to chondromodulin-II, a
cartilage regulator that stimulates and activates the proliferation of chondrocytes and osteoblasts. However, research on the
role and mechanism of action of LECT2 on osteoblasts and osteoclasts that regulate bone metabolism has not been
revealed.Therefore, in this study, we attempted to determine the cause of osteoporosis due to imbalance in bone metabolism
in vivo by revealing the effect and mechanism of action of the LECT2 gene on bone metabolism.

Methods: The osteoclast differentiation effect of LECT2 was each evaluated by TRAP staining and dentin bone resorption
assay using LECT2 recombinant protein and siRNA silencing, and the intracellular signaling pathway was examined through

Figure. (A-C) Knockdown of LECT2 induces RANKL-mediated osteoclast differentiation. (A) mRNA expression level of LECT2 was evaluated by
quantitative real time RT-PCR. (B) BMMs were transfected with negative control siRNA (siControl) and siRNA against LECT2 (siLECT2). The
infected BMMs were cultured with M-CSF (30 ng/mL) and RANKL (100 ng/mL) for 4 days. After then, the cells were fixed, permeabilized, and
stained with TRAP solution. (C) The TRAP-positive MNCs were counted as mature osteoclasts. (D,E) LECT2 knockdown increases bone resorbing
activity without affecting survival of mature osteoclasts. (D) Mature osteoclasts transfected with siRNA negative control and siRNA against LECT2
from the co-culture system were seeded in a hydroxyapatite-coated plate for 24 h, and in dentin slices for 48 h. The plates were photographed
under a light microscope. (E) Pit area in the hydroxyapatite-coated plate and dentin slices were quantified using Image-Pro Plus (Ver. 4.5) software.
(F,G) LECT2 KO mice exhibit decreased bone mass. (F) 10-week-old LECT2 WT and LECT2 KO mice were sacrificed and radiographs of the lon-
gitudinal and transverse sections of the proximal femurs were obtained using a micro-CT scanner. (G) BV/TV, Tb.Th, Tb.Sp, BS/TS, Tb.N, and
Total porosity of the femurs was determined by analyzing the micro-CT data. (H) Schematic model of bone metabolism regulated by LECT2.
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real-time quantitative RT-PCR and western blot analysis. Also, LECT2 gene-deficient mice were created to demonstrate the
effect of LECT2 on bone metabolism in vivo, and osteological characteristics of LECT2 gene-deficient mice were confirmed
through micro-CT and histological analysis.

Results:We found that LECT2 positively regulated the receptor activator of nuclear factor kappa B ligand (RANKL)-induced
osteoclast differentiation and bone resorption with no effects on osteoblast differentiation by performing gain- and loss-
of-function studies. Based on the in vitro experimental results, an experiment was conducted comparing LECT2 gene-
deficient mice with wild-type mice. It was confirmed through micro-CT and histological analysis that the bone loss phenom-
enon in mice deficient in the LECT2 gene was further increased. In addition, it was confirmed through TRAP staining and
F-actin analysis that osteoclast differentiation in bone marrow cells of LECT2 gene-deficient mice further progressed by
RANKL. Additionally, in LECT2 gene-deficient mice, phosphorylation of Akt, p38, JNK, ERK, IκB and PLCγ2 and mRNA
expression of OC-STAMP, DC-STAMP, β3-integrin, MMP9, Atp6v0d2, Cathepsin K and OSCAR were significantly
increased, and expression of c-Fos and NFATc1 was increased at both protein and mRNA levels.

Conclusion: As a result, the significance of the in vitro and in vivo results demonstrated that the LECT2 gene plays an impor-
tant role in bone metabolism by regulating osteoclast differentiation and function, and that LECT2 has potential as a candi-
date for gene therapy related to bone diseases.

Disclosure: M. Lee: None; C. Lee: None; C. CHUNG: None; J. Kim: None; Y. Cheon: None; S. Eun: None;
G. Park: None.

Abstract Number: 2132

A Quality Improvement Initiative to Increase Osteoporosis Screening in
Internal Medicine Resident Led Primary Care Clinics

Ujjwal Madan1, Tatiana Tselovalnikova1, Sari Yordi2, Kashvi Gupta2, Muath Baniowda1, Michael Pavlisin1, Mohammad
Adam1, Julie Banderas1, Sarah Ifteqar1 and David Wooldridge1, 1University of Missouri Kansas City, Kansas City, MO,
2University of Missouri Kansas City, Kansas City

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis increases morbidity and mortality of vulnerable individuals and adds to healthcare
costs. The United States Preventive Services Task Force (USPSTF) recommends universal screening of women ≥ 65 years
by dual-energy X-ray absorptiometry (DEXA) scan. The national osteoporosis screening rate is 12% - 56%, but it is lower in
resident-led primary care clinics. Our project aimed to improve the osteoporosis screening rate by DEXA scan among eligible
patients in resident clinics at a safety net hospital by 25% in 3 months by January 2024 by implementing electronic medical
records (EMR) modification, resident education, and clinic reminders.

Methods: Inclusion criteria: Female patients ≥ 65 years old seen by internal medicine residents in primary care clinics in a
university-based safety net hospital from July 2023 through January 2024. Interventions: EMR modification to consistently
display DEXA scan orders in the health maintenance tab; resident education via educational lectures, posters, patient hand-
outs, social media posts; and clinic reminder stickers. The primary outcome measure was the DEXA screening rate,
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measured by the proportion of DEXA scans ordered among all eligible patients. The monthly DEXA scan order rates were
recorded as a run chart. Anonymized REDCap surveys conducted before and after intervention assessed resident knowl-
edge about osteoporosis screening. The number of DEXA scans ordered was also a process measure.

Results: The rate of DEXA scan orders for eligible patients increased from 4.8% (7/147) during pre-intervention to 12%
(17/142) post-intervention, representing a 60% relative increase (Figure 1).

In the pre-intervention survey, 61.9% residents sometimes ordered a DEXA. 90.9% residents were aware of the screening
modalities, and treatment options, and 54.5% were comfortable with screening and treatment for osteoporosis. Post-
intervention, 30% residents sometimes ordered a DEXA scan, 32% often ordered it and 8% residents always ordered a
DEXA scan for their eligible patients. Resident knowledge improved, with 95.9% participants being aware of screening cri-
teria and treatment options, and 87.8% were comfortable in screening and treating osteoporosis for their patients
(Figure 2).

Figure 1: Total monthly number of DEXA scan orders, and monthly percentage of patients with a DEXA scan order, among eligible patients.

Figure 2: Results of REDCap survey reported by residents prior to, and upon completion of intervention.
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Clinic visit time constraints (63.6%), DEXA scan low on the priority list (63.6%), and uncertainty about patient preferences
and resources (31.8%) were the commonly reported barriers to ordering a DEXA scan. Patient nonadherence (59.1%)
was the most common barrier to completion of a DEXA scan.

Conclusion: There was an increase in the rate of DEXA scan orders in resident clinics at a university-based safety net hos-
pital in 3 months through the implementation of EMR modification, resident education, and clinic reminders. This was the
first plan-do-study-act (PDSA) cycle of the quality improvement initiative, and further implementation of these interventions
in primary care clinics can improve patient care. This project draws relevance to the patients in rheumatology clinics with ele-
vated risk of osteoporosis due to steroid use and other risk factors, and implementation of similar interventions in further
PDSA cycles can enhance patient outcomes for rheumatologists.

Disclosure: U. Madan: None; T. Tselovalnikova: None; S. Yordi: None; K. Gupta: None; M. Baniowda: None;
M. Pavlisin: None; M. Adam: None; J. Banderas: None; S. Ifteqar: None; D. Wooldridge: None.

Abstract Number: 2133

Unveiling the Association Between Low-Density Lipoprotein Cholesterol
Lowering and Fracture Risk Among Patients with Hyperlipidaemia in a
Population-Based Cohort Study: The Lower, the Better

ZeqinWen1, YilunWang1, Xiaoxiao Li2, Yuqing Zhang3, Junqing Xie4, Houchen Lyu5, Changjun Li2, JieWei6, Guanghua Lei7

and Chao Zeng8, 1Department of Orthopaedics, Xiangya Hospital, Central South University, Changsha, China (People’s
Republic), 2Central South University, Changsha, China (People’s Republic), 3Massachusetts General Hospital, Quincy, MA,
4University of Oxford, Oxford, United Kingdom, 5Central South University, Beijing, China, 6Department of Orthopaedics,
Xiangya Hospital, Central South University; Key Laboratory of Aging-related Bone and Joint Diseases Prevention and
Treatment, Ministry of Education, Xiangya Hospital, Central South University; Hunan Key Laboratory of Joint
Degeneration and Injury, Xiangya Hospital, Central South University; Department of Epidemiology and Health Statistics,
Xiangya School of Public Health, Central South University, Changsha, China (People’s Republic), 7Department of
Orthopaedics, Xiangya Hospital, Central South University; Key Laboratory of Aging-related Bone and Joint Diseases
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: High low-density lipoprotein cholesterol (LDL-C) is a major risk factor for fracture; however, whether
LDL-C lowering induced by statins is associated with decreased fracture risk remains controversial, frequently influenced by
indication bias. We emulated a randomized target trial to evaluate the relation between LDL-C lowering and fracture risk,
particularly concerning the extent of LDL-C lowering, among patients with hyperlipidaemia.

Methods: Individuals aged 40 to 90 years old who initiated statin therapy for hyperlipidaemia were included from the
IQVIA Medical Research Data primary care database in the United Kingdom, 2000-2022. We emulated analyses of a
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hypothetical target trial using a “cloning, censoring, and weighting” approach to assess the effects of achieving the target
level of 2.6 mmol/L (1.8 mmol/L≤ LDL-C ≤2.5 mmol/L) or lower target level of 1.8 mmol/L (LDL-C < 1.8 mmol/L) within
1 year after statin initiation on the primary outcome (i.e., incident and recurrent hip fracture) and secondary outcomes
(i.e., incident and recurrent composite fracture and major osteoporotic fracture) over 5-year follow-up, respectively
(Figure 1).

Results: Among 165,242 people with hyperlipidaemia (mean age 62.6 years, women 51.1%), the 5-year risk of incident
hip fracture was lower in the “1.8-2.6 mmol/L” arm (0.53%) and in the “< 1.8 mmol/L” arm (0.52%) than the “>2.6 mmol/L
LDL-C” arm (0.65%) The corresponding hazard ratios (HRs) were 0.77 (95% confidence interval [CI]: 0.65-0.91) and 0.68
(95% CI: 0.54-0.86), respectively (Figure 2). A similar decreased risk of recurrent hip fracture was observed for the

Figure 1. Study design of a hypothetical randomized controlled trial (“target trial”) on which wemodeled our observational data analysis (A); Cloning
and censoring in five hypothetical patients (B). For example, patient C achieved the target of “1.8 mmol/L≤ LDL-C ≤2.6 mmol/L”within 1 year after
statin initiation. The replicate of patient C assigned to the “1.8 mmol/L≤ LDL-C ≤2.6 mmol/L” arm was adhered to his/her assignment. However,
the other two replicates of patient C, assigned to the “LDL-C >2.6 mmol/L” and “LDL-C <1.8 mmol/L” arms, deviated from their assignments and
were censored when the LDL-C level was measured. During the grace period, if an individual experienced a fracture, was lost to follow-up, or died
before achieving the therapeutic target (e.g., patient B or D), that person was considered adhering to his/her assignment in all arms, and the frac-
ture or death was counted in each of the assigned arms.
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“1.8-2.6 mmol/L” arm (HR=0.79, 95% CI: 0.39-1.58) and “< 1.8 mmol/L” arm (HR=0.32, 95% CI: 0.15-0.66) compared
with the “>2.6 mmol/L” arm, respectively. Additionally, lowering LDL-C levels reduced the risks of composite fracture and
major osteoporotic fracture. (Figure 3).

Conclusion: In this population-based study, the extent of LDL-C lowering was associated with a decreased risk of frac-
ture in individuals with hyperlipidaemia, suggesting that the therapeutic paradigm of “lower is better” could be advanta-
geous for fracture prevention in individuals with hyperlipidaemia. Additional studies, including RCTs, will be needed to
corroborate our findings and explore the therapeutic potential of statins for decreasing fracture risk among patients with
hyperlipidaemia.

Figure 2. 5-year risk of incident hip fracture (A) and recurrent hip fracture (B) for “LDL-C >2.6 mmol/L”, “1.8 mmol/L≤ LDL-C ≤2.6 mmol/L” and
“LDL-C <1.8 mmol/L” arms among patients with hyperlipidaemia initiating statin.
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Disclosure: Z. Wen: None; Y. Wang: None; X. Li: None; Y. Zhang: None; J. Xie: None; H. Lyu: None; C. Li: None;
J. Wei: None; G. Lei: None; C. Zeng: None.

Abstract Number: 2134

PEX5 Acts as a Negative Regulator of RANKL-induced Osteoclastogenesis
In Vitro and Inflammatory Calvarial Bone Destruction In Vivo

CHONG HYUK CHUNG1, Myeung-Su Lee1, Chang-hoon Lee2, Ju-Young Kim3, Yoon-Hee Cheon4, So Young Eun3 and
Gyeung Do Park3, 1Wonkwang University Hospital, Iksan, South Korea, 2Wonkwang University Hospital, Iksan Jeonbuk,
South Korea, 3Musculoskeletal and Immune Disease Research Institute, School of Medicine, Wonkwang University,
Iksan, Republic of Korea, 4Musculoskeletal and Immune Disease Research Institute, School of Medicine, Wonkwang
University, Iksan, Cholla-bukto, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Peroxisomal biogenesis factor 5 (PEX5) is essential for regulating peroxisome function by recogniz-
ing and transporting peroxisome target sequence receptor substrate proteins to peroxisomes. PEX5 defects impair perox-
isomal matrix protein uptake, resulting in excessive reactive oxygen species production and delayed bone formation.

Figure 3. 5-year risk of incident composite fracture (A), recurrent composite fracture (B), incident major osteoporotic fracture (C), and recurrent
major osteoporotic fracture (D) for “LDL-C >2.6 mmol/L”, “1.8 mmol/L≤ LDL-C ≤2.6 mmol/L” and “LDL-C <1.8 mmol/L” arms among patients
with hyperlipidaemia initiating statin.
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However, the effects and mechanism of action of PEX5 in regulating bone metabolism via osteoclastogenesis are unknown.
We attempted to determine the effects and mechanism of action of PEX5 in regulating bone metabolism via
osteoclastogenesis.

Methods: To determine the effect of PEX5 on RANKL-induced osteoclast differentiation and function, we performed TRAP
staining, F-actin stating, and bone resorbing assay using PEX5 recombinant protein or siRNA. The intracellular mechanisms
responsible for the regulation of osteoclastogenesis of PEX5 were revealed by western blotting and quantitative real-time
RT-PCR. Moreover, in vivo test performed in lipopolysaccharide-induced bone loss model and calvarial bone formation
model.

Results: By performing gain- and loss-of-function studies, we discovered that PEX5 plays a negative role as a receptor acti-
vator of nuclear factor kappa B ligand (RANKL)-induced osteoclastogenesis and bone resorption. During osteoclastogen-
esis, the knockdown of PEX5 promotes phosphorylation of early signal transducers such as Akt, mitogen activated
protein kinase (p38, c-Jun N-terminal kinase, and extracellular signal-regulated kinase), and Bruton’s tyrosin kinase-
Phospholipase C gamma2 signaling, resulting in increased mRNA and protein levels of c-Fos and nuclear factor of activated
T cells c1. PEX5 depletion strongly induced the expression of osteoclast-specific genes such as OC-stamp, DC-stamp,
β3-integrin, osteoclast-associated receptor, ATP6v0d2, and Cathepsin K. Additionally, in vivo, PEX5 reduced
lipopolysaccharide-inoculated osteoclastogenesis and bone resorption in mouse calvaria.

Conclusion:We have discovered a novel link between bone-dissolving osteoclasts and PEX5, a critical peroxisome forma-
tion regulator. These findings highlight the significance of PEX5 in the regulation of osteoclast formation and suggest that tar-
geting PEX5 could be an effective therapeutic approach for managing bone-related conditions such as osteoporosis.

Disclosure: C. CHUNG: None; M. Lee: None; C. Lee: None; J. Kim: None; Y. Cheon: None; S. Eun: None;
G. Park: None.

Figure PEX5 ameliorates LPS-induced inflammatory bone loss in vivo. (A) Schematic representation of the experimental setup. (B) Micro-CT recon-
struction images (upper) and TRAP staining of whole calvaria (lower). (C) Microarchitecture parameters assessed by micro-CT. (D) Representative
images of calvaria coronal section stained by H&E and TRAP. Scale bars, 200 μm (original magnification, ×40). **P < 0.01 and ***P < 0.001 versus
PBS group, and #P < 0.05, ##P < 0.01 versus the LPS group.
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Abstract Number: 2135

Disability, Functional Limitation, and Use of Anti-fracture Drug Therapies
in a Cohort of 3651 U.S. Adults with Osteogenesis Imperfecta

Winnie liu1, Jeffrey Curtis2, Lars Folkestad3, Emily Holladay4, Ye Liu5, Fenglong Xie5, Jingyi Zhang5 and Eric Orwoll1,
1Oregon Health and Science University, Portland, OR, 2FASTER Medicine, Hoover, AL, 3University of Southern Denmark,
Odense, Denmark, 4University of Alabama at Birmingham, Edmond, OK, 5University of Alabama at Birmingham,
Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Roughly 30,000 people are living with osteogenesis imperfecta (OI) in the US, most of them adults.
Fractures rates are high in OI adults with minimal information about their use of anti-fracture drugs. This retrospective obser-
vational study used US-based claims data to describe anti-fracture drug use, disability, and functional limitations (proxied by
wheelchair and other durable medical equipment DME use) in a large cohort of OI adults.

Methods: Individuals with OI were identified by International Classification of Diseases, 9th and/or 10th (ICD-9: 756.5; ICD-
10: Q78.0) codes from a 5% random sample US Medicare Fee-for-Service data between 2006-2021 and MarketScan
claims data, 2006-2022. To increase the validity of the OI diagnosis, we required one inpatient hospital ICD-9/10 code or
at ≥2 outpatient ICD-9/10 codes for OI. We included patients who were age 18+ with ≥12 months of continuous coverage
before or after the index date and continuous coverage during follow-up. We categorized patient age and identified those
with more severe OI as using a manual or power wheelchair based on DME claims. Anti-fracture drug prescription records
were obtained from pharmacy and medical procedure claims. Therapies included oral and IV bisphosphonates, PTH-
analogs, denosumab and romosozumab. Drug use was defined as ever receiving a prescription.

Results: The cohort included 3651 adults with OI(Table). Most were <50 years in both wheelchair and non-wheelchair
groups. In the Medicare cohort, 59% of patients were < 65 years of age with disability as the reason for initial Medicare
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entitlement. Overall, 21% of the cohort were wheelchair users. There were more females in the cohort, and the percentage of
females was similar between wheelchair and non-wheelchair users. The proportions of medication use were low (26.1%
overall) in both wheelchair and non-wheelchair groups and varied with age (18.0% in adults younger than 50, rising to
47.8% in those age 65+). In all age groups, the most commonly used drug was a bisphosphonate (22-28%). 2.5-5% used
denosumab and 3-7% used a PTH analog. The prevalence of medication use increased with age; but, the portion of anti-
fracture drug use in the older age groups remained below 50%.

Conclusion: In a large cohort of adults with OI with commercial insurance or Medicare, disability and wheelchair use were
common. Anti-fracture drug use increased with age; but, the prevalence of medication use remained low in adults with both
mild and severe OI phenotypes. These data provide a unique understanding of anti-fracture drug utilization in adults with
OI. Additional analyses will provide information about health care use in OI adults and inform crucial healthcare resources.

Disclosure: W. liu: None; J. Curtis: Abbvie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5,
Labcorp, 2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron, 2, 5, UCB, 2, 5; L. Folkestad: None; E. Holladay:
None; Y. Liu: None; F. Xie: None; J. Zhang: None; E. Orwoll: Amgen, 2, Angitia, 2, Ultragenyx, 2.

Abstract Number: 2136

Distal Radius Correlation with Femur and Lumbar Spine T-scores: A
Comprehensive Analysis

Monder Lafi1, Hamzah Amin2, Muhammed Aqib Khan3 and Marwan Bukhari4, 1LANCASTER UNIVERSITY, Liverpool,
United Kingdom, 2Lancaster University, Lancaster, United Kingdom, 3Lancaster Medical School, Lancaster,
United Kingdom, 4University Hospitals of Morecambe bay NHS foundation trust, Lancaster, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis, defined by the WHO as a BMD reduction of 2.5 standard deviations below that of a
young healthy adult, is a major public health concern, costing the NHS £4.4 billion annually. Current DEXA screening primar-
ily targets the femoral neck and lumbar spine, requiring outpatient appointments. This limits patient access and timely diag-
nosis, particularly for individuals with severe obesity, hyperparathyroidism, or those who have undergone hip replacements.
Consequently, distal radius (DR) scans are often only used for patients with rheumatoid arthritis or hyperparathyroidism. This

Legend: Pearson correlation coefficients for T-score measurements at various anatomical sites. The colour gradient from red to green visually dis-
tinguishes the strength and direction of correlations: red symbolizes a strong negative correlation approaching -1, and green represents a strong
positive correlation nearing +1. (DR = Distal radius, LFN = left neck of femur, RFN = right neck of femur, LFT = left femur total/mean of all left femur
sites, RFT = right femur total/ mean of all right sites)
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study aims to evaluate the correlation of BMD at the distal radius (DR) with the femoral neck and lumbar spine to determine
the utility of DR scans in osteoporosis diagnosis.

Methods: Data from patients referred for DEXA scans between 2004 and 2024 in northwest England were analysed. Inclu-
sion criteria required DEXA scans at the DR, lumbar spine, and bilateral femoral regions, this was performed in patients with
rheumatoid arthritis, and hyperparathyroidism.. Stata(tm) version 18 was used for the analysis. Pearson correlation coeffi-
cients and linear regression models adjusted for BMI, age, gender were fitted.

Results: 183 patients were included . The mean T-score at the DR in females was -1.37, significantly lower than at other
sites. Correlation analysis revealed a weak association between the DR and lumbar spine (ρ=0.2496) but stronger correla-
tions with femoral sites, especially the right femur neck (RFN) with ρ=0.3602. Unadjusted regression models showed an

Legend: Adjusted R-squared values from regression models measuring the strength of the relationship between T-scores at the distal radius (DR),
left neck of the femur (LFN), left femur total (LFT), right neck of the femur (RFN), right femur total (RFT), and lumbar vertebrae L1 and L4, adjusted for
demographic and clinical variables. The color-coded scale ranges from red (no correlation) to green (perfect correlation) to aid in visual
interpretation.

This figure displays a matrix of scatter plots revealing the correlations between T-scores at the distal radius (DR), left femur total (LFT), right femur
total (RFT), and lumbar vertebra L4 (L4). Each scatter plot compares T-scores between two measurement sites, with the inclusion of key statistical
metrics: Pearson correlation coefficient (ρ), R2, adjusted R2 (AdjR2), and beta coefficient (β).
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R2 of 0.1297 between the DR and RFN, compared to 0.0623 for the lumbar spine. Adjusted models reinforced these find-
ings, with the DR showing stronger predictive power for femoral BMD changes.

Conclusion: Distal radius measurements show significant potential for osteoporosis screening and diagnosis, especially
when femoral scans are not feasible. Our results indicate that DR measurements correlate well with femoral BMD, particu-
larly at the femoral neck, and could be effectively used in osteoporosis diagnosis when femoral scans are impractical. While
some of our findings differ from previous research, such as Han et al. (2013) and Pu et al. (2022), who reported stronger cor-
relations between forearm and lumbar spine BMD, our study emphasizes the robustness of DR as a predictor for femoral
BMD. These findings are promising and highlight the potential for DR measurements to enhance osteoporosis screening,
leading to earlier detection and improved patient outcomes. The observed differences also open avenues for further
research to explore and clarify these relationships. Despite some limitations, including sample size and potential confound-
ing factors, our study provides a strong foundation for the clinical use of DR measurements. This approach could improve
osteoporosis detection, reduce fractures, and enhance patient care. Further research is needed to optimize the clinical
use of DR measurements.

Disclosure: M. Lafi: None; H. Amin: None; M. Khan: None; M. Bukhari: AbbVie/Abbott, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, Gilead, 6, UCB, 6.

Abstract Number: 2137

Fractures Post Lung Transplant: A Retrospective Cohort Study Conducted
at an International Transplant Center

Annmarie Miranda1, Adil Vural2, Chao Zhang3, Jennifer Varley4, Walaa Abu Alya5, Komal Mushtaq6, Marie Budev1, Abby
Abelson1, Chad Deal7 and Sarah Keller1, 1Cleveland Clinic, Cleveland, OH, 2Cleveland Clinic, Avon, OH, 3Cleveland Clinic,
Cleveland Heights, OH, 4Heritage College of Osteopathic Medicine, Ohio University, Beachwood, OH, 5An-najah National
University., Westlake, OH, 6Cleveland Clinic, Fairview Park, OH, 7Cleveland Clinic, Shaker Heights, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The incidence of fractures due to osteoporosis (OP) is increased in patients with end-stage lung dis-
ease and fractures are a well-known complication of lung transplant (LT). Few large studies have examined these fractures
and the risk factors for fracture post-LT have not been well-established. Universal guidelines to prevent post-LT fracture in
this population do not exist. Our first aim was to assess the incidence of OP fractures in patients pre- and post-LT and to
identify candidate risk factors for post-LT fractures. Our second aim was to evaluate the efficacy and safety of denosumab
use in preventing post-LT fracture.

Methods: This retrospective cohort study was conducted at a large international transplant center, and included adult
patients who underwent LT between January 1, 2010, and December 30, 2020. Patients who expired within the first
year post-LT or had prior LT were excluded. Endpoints included the incidence of OP fractures post-LT, and potential
risk factors for post-LT fractures. Secondary endpoints included evaluating the effect of denosumab in reducing the risk
of post-LT fragility fracture. Logistic regression modeling examined the relationships between denosumab and post-LT
fracture.
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Results: Out of 1223 patients who underwent LT, 1054 met inclusion criteria (median age 61; 66% male, 86% white, 58%
had a history of smoking) (Table 1). Pre-LT, 366 patients (35%) had osteopenia, 254 patients (24%) had OP and ≥1 fracture
occurred in 131 patients (12%), most commonly vertebral (67, 51%) (Table 1). Prior to LT, 403 patients were treated with
OP medication (alendronate, 225 patients; zoledronic acid, 67 patients; ibandronate 40 patients, denosumab 17 patients)
(Table 1). There were 243 fractures post-LT, with vertebral being the most common (119) (Table 2). After LT, 641 patients
were treated with OP medication (alendronate, 292 patients; denosumab, 195 patients; zoledronic acid, 101 patients) (-
Table 2). In the denosumab analysis, there were 11 episodes of hypocalemia (one hospital admission). 23 patients (12%)
had cellulitis after denosumab use (Table 2). In the denosumab fracture analysis, there were a total of 182 fractures, 21 in
patients treated with denosumab and 161 in patients who were not treated with denosumab (fractures that occurred prior
to or after the denosumab treatment period were not included) (Table 3). Denosumab use is associated with 65% (OR:
0.35, 95% CI: 0.21-0.58) decreased odds of getting post-transplant fracture after adjusting for other covariates. History of
smoking, and alcohol use as well as a pre-transplant diagnosis of osteopenia and osteoporosis were all significantly associ-
ated with increased odds of having a post-transplant fracture (Table 3).

Conclusion: Pre-LT osteopenia, OP, smoking history, and alcohol use are strong predictors of post-LT fracture, highlighting
the importance of OP management prior to and after LT. Denosumab is a safe and effective medication post-LT and it is

Table 1: Baseline Patient Characteristics and Pre-Transplant OP Medication Use
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Table 2: Post-Transplant Fractures and Post-Transplant OP Medication Use

Table 3: Post-Fracture with Denosumab Use and Logistic Regression
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associated with a 65% reduction in the odds of having a post-LT OP fracture. This is a novel finding among post-LT patients
and has not been demonstrated elsewhere. These findings emphasize the importance of ongoing vigilance and the develop-
ment of universal LT OP management guidelines.

Disclosure: A. Miranda: None; A. Vural: None; C. Zhang: None; J. Varley: None; W. Abu Alya: None; K. Mushtaq:
None; M. Budev: None; A. Abelson: None; C. Deal: Alexion, 2, 6, Amgen, 2, 6; S. Keller: AHRP, 12, Payment for cre-
ating a module for the Advanced Rheumatology Course, Merck/MSD, 12, Editor for Merck Manual, Webscape, 6.

Abstract Number: 2138

DXA-derived 3D Parameters of the Hip Discriminate Prevalent Fragility
Fractures in Individuals with Axial Spondyloarthritis

Edgar Wiebe1, Elisa Schilling2, Dörte Huscher2, Zhivana Boydzhieva3, andriko Palmowski4, Sandra Hermann5, burkhard
Muche5, Gerhard Krönke5 and FRANK HARTMUT DR. BUTTGEREIT1, 1Charité University Medicine Berlin, Berlin,
Germany, 2Charité-Universitätsmedizin Berlin, Berlin, Germany, 3Charité Universittsmedizin, Berlin, Germany, 4Charité -
Universittsmedizin Berlin, Berlin, Germany, 5Rheumatology, Charité, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Axial spondyloarthritis (axSpA) is associated with osteoporosis and fragility fracture risk that
may not be reflected by areal bone mineral density (aBMD) measurements alone. DXA-derived three-dimensional
(3D) analysis has emerged as a promising method for assessing structural bone properties of the femur, showing good
correlation with quantitative computed tomography (1).

We aimed to investigate the discriminative performance of DXA-derived 3D parameters of the femur in comparison to
aBMD and trabecular bone score (TBS) for pre-existent fragility fractures (FFx).

Methods: This cross-sectional analysis is part of the Rh-GIOP prospective observational cohort study focusing on bone
health in inflammatory rheumatic diseases. We analyzed baseline visits of axSpA patients fulfilling the ASAS 2009 clas-
sification criteria. Using 3D-Shaper software (v2.12, 3D-Shaper Medical, Barcelona, Spain), we derived several param-
eters (integral, trabecular and cortical volumetric BMD, cortical thickness and cortical surface BMD) from hip DXA scans.
Logistic regression analysis was used to develop discrimination models incorporating DXA-based T-scores, TBS, and
3D-Shaper parameters to detect prevalent FFx, vertebral fractures (VFx), and non-vertebral fractures (NVFx). Area
under the curve (AUC) with 95% confidence intervals were calculated.

Results: Eighty patients with axSpA (64%male) were analyzed. The prevalence of FFx was 34%, and 15% had a history
of VFx. DXA T-scores showed AUC values of 0.62 (0.48; 0.75), 0.54 (0.39; 0.70), and 0.64 (0.50; 0.78) for any FFx, VFx,
and NVFx, respectively. DXA-derived 3D parameters showed better discrimination for fragility fractures, with AUC val-
ues of 0.75 (0.64; 0.86), 0.81 (0.69; 0.94), and 0.72 (0.59; 0.85). Incorporating these parameters in a logistic regression
model with DXA and TBS further improved the discriminative ability (any FFx: AUC 0.78 (0.67; 0.89), VFx: AUC 0.86
(0.74; 0.98), NVFx: AUC 0.75 (0.63; 0.88)). TBS alone or in combination with DXA did not improve the discrimination
of the model.
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Conclusion: Our results suggest that DXA-derived 3D hip parameters offer superior discrimination of pre-existent FFx
compared to DXA or TBS alone in patients with axSpA. Future longitudinal analysis will determine whether DXA-derived
3D femoral parameters can improve fracture prediction in clinical practice.

Disclosure: E. Wiebe: EW reports consultancy fees, honoraria and travel expenses from Novartis, 12, EW reports con-
sultancy fees, honoraria and travel expenses from Novartis; E. Schilling: None; D. Huscher: None; Z. Boydzhieva:
None; a. Palmowski: Novartis, 2; S. Hermann: None; b. Muche: BM received consulting and speaker honoraria and/or
congress support from UCB Pharma Germany, Amgen Germany, Stadapharm, 12, BM received consulting and
speaker honoraria and/or congress support from UCB Pharma Germany, Amgen Germany, Stadapharm; G. Krönke:
Kyverna Therapeutics Inc, 5, 6; F. DR. BUTTGEREIT: AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5, Pfi-
zer, 6, Sanofi, 2, 5, 6, Sparrow Pharmaceuticals, 1, 5.

Abstract Number: 2139

Generation of a Human 3D Bone Model to Mimic Glucocorticoid- induced
Osteoporosis In Vitro

Johannes Plank1, Moritz Pfeiffenberger1, Alexandra Damerau1, Timo Gaber1 and FRANK HARTMUT DR. BUTTGEREIT2,
1Charité-Universitätsmedizin Berlin, Deutsches Rheuma-Forschungszentrum Berlin (DRFZ), Berlin, Germany, 2Charité
University Medicine Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Osteoporosis is a bone disease characterized by low bone mass and changes in bone architecture,
often leading to pain, fractures and reduced mobility in affected patients. Glucocorticoid-induced osteoporosis (GIOP) is
known as the most important form of secondary osteoporosis. To set up a GIOP in vitromodel, we established and charac-
terized a human in vitro bone model, subsequently using methylprednisolone to induce GIOP and later treat the model with
anti-osteoporotic drugs.

Methods: To provide the basic scaffold for the structure of the bone model, mesenchymal stromal cells (MSCs)

were differentiated on β-TCP. Afterwards, human osteoclasts, differentiated from CD14+ monocytes, were added, and the
models were treated with 10−6 M methylprednisolone to induce osteoporosis. As pharmacological treatment of GIOP, we
used alendronic acid and denosumab. Bone forming and resorbing activity was monitored using μ-computed tomography
(μ-CT), supernatant analysis, gene expression, scanning electron microscopy and immunofluorescence.

Results: Results showed that a ratio of 104 osteoblasts and 5*103 osteoclasts works best. We furthermore analysed the
supernatant and detected secretion of alkaline phosphatase (ALP), lactate dehydrogenase (LDH), osteoprotegerine
(OPG), matrixmetallopeptidase 9 (MMP-9), free phosphate, and calcium. Our results confirmed the functionality of our 3D
model. Subsequently, we transferred our untreated model to the osteoporosis-simulating model by treating with methyl-
prednisolone and could show a disruption of bone homeostasis in favour of osteoclast activity. If these models were treated
with alendronic acid or denosumab, markers of bone metabolism (Ca2+, ALP, bone volume) returned to pre-
pathophysiological.
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Conclusion: Ultimately, we obtained an in vitro 3D co-culture of osteoblasts and osteoclasts simulating human native bone
capable of mimicking key aspects of GIOP in vitro via treatment with methylprednisolone. As a proof of concept, GIOP was
treated with established antiresorptive drugs showing an increase of osteogenesis markers.

Disclosure: J. Plank: None; M. Pfeiffenberger: None; A. Damerau: None; T. Gaber: None; F. DR. BUTTGEREIT:
AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5, Pfizer, 6, Sanofi, 2, 5, 6, Sparrow Pharmaceuticals, 1, 5.

Abstract Number: 2140

Frailty Is Associated with Lower Bone Mineral Density in US Veterans
with Rheumatoid Arthritis

Katherine Wysham1, Hannah Brubeck2, Kylie Riggles3, Riley Bass4, Elizabeth Wahl2, Radhika Narla5, Namrata Singh6,
ariela orkaby7, Joshua Baker8, Patricia Katz9, Dolores Shoback10 and Jose Garcia11, 1VA PUGET SOUND/UNIVERSITY OF
WASHINGTON, Seattle, WA, 2VA Puget Sound Health Care System, Seattle, WA, 3VA Puget Sound Health Care System,
Bellevue, WA, 4VA Puget Sound Health Care System, Seattle, 5VA Puget Sound Healthcare System, Seattle, WA, Seattle,
WA, 6University of Washington, Bellevue, WA, 7New England VA Geriatric Research Education and Clinical Center/Boston
VA/Division of Aging, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 8Department of Medicine,
Perelman School of Medicine University of Pennsylvania, Philadelphia, PA, 9University of California, San Francisco, San
Francisco, CA, 10San Francisco VA/University of California, San Francisco, San Francisco, CA, 11VA Puget Sound Health
Care System/University of Washington, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Frailty represents a state of increased vulnerability to poor outcomes after physiologic stressors,
and occurs at higher rates and younger ages in RA. Frailty is associated with low bone mineral density (BMD) and fractures
in predominantly female RA cohorts1,2. We investigated the relationship between frailty and BMD in a predominately male
cohort of Veterans with RA.

Methods: Data were from the Veterans Affairs Rheumatoid Arthritis Frailty and Osteoporosis cohort. Participants met the
2010 ACR RA classification criteria and were ≥35 years of age. Those on anabolic osteoporosis medications, androgen
deprivation therapy, with hyperparathyroidism and end stage kidney disease were excluded. Frailty was measured accord-
ing to the Fried Phenotype which queries 5 components –weight loss, fatigue, muscle strength, slow walking speed and low
physical activity – and is categorized as robust (0 of the 5), prefrail (1-2) or frail (≥3)3. BMD and body composition (appendic-
ular lean mass index (ALMI) and percent body fat (%fat)) were collected on a single Hologic machine using dual energy x-ray
absorptiometry. Low BMD was defined by T-score at the total hip or femoral neck < -1.0 for age >50 and Z-score < -2.0 for
age ≤50. Total hip BMD (THBMD) g/cm2 was our primary outcome measure. Demographics, clinical characteristics and
medications were collected by self-report or the medical record. Means and frequencies were used to describe the cohort
by frailty category. Univariable andmultivariable linear regressions were performed to evaluate the association between frailty
and THBMD controlling for age, sex, ALMI, %fat, anti-CCP level, disease duration, disease activity by CDAI, current predni-
sone dose and use of biologic DMARDs and csDMARDs. Osteoporosis medication use was not included in our model due
to confounding by indication.

Results: 118 Veterans were included, 73%were male with a mean age of 61.4□11.5 years (Table 1). 70%wereWhite, 11%
Black, 12% reported multiple races, and 7%were of Hispanic/Latino ethnicity. 10 (8%) of our cohort was frail, 73 (62%) were
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prefrail and 35 (30%) were robust. Age, high positive ACPA, HAQ score, pain and CDAI were highest in the frail group. Pred-
nisone dose, bDMARD use, %fat and ALMI were lowest in the frail group. The most common frailty components in the
cohort were exhaustion (48%), low hand grip strength (40%) and low physical activity (18%). Low BMD was present in
90% of the frail group, 48% of the prefrail group and 46% of the robust group. In multivariable regression, we found a signif-
icant negative association between frailty and THBMD (β=-0.147 [95% CI -0.278 to -0.016], p=0.029) relative to the robust
group (Table 2).

Conclusion:We found a significant association between frailty and THBMD in a predominantly male cohort of US Veterans
with rheumatoid arthritis. Low BMD was prevalent throughout the cohort. Frailty measurement may identify people with RA
at risk for low BMD and could be used to inform osteoporosis screening in this high-risk group. Future studies to understand
if frailty predicts BMD loss are needed to support its use clinically.
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2. Wysham KD et al. Bone Rep 2020
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Disclosure: K. Wysham: None; H. Brubeck: None; K. Riggles: None; R. Bass: None; E. Wahl: None; R. Narla: None;
N. Singh: None; a. orkaby: None; J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5;
P. Katz: None; D. Shoback: None; J. Garcia: None.

Abstract Number: 2141

Glucocorticoid Therapy-Associated Bone Fractures Are Associated with
Osteoporosis Underscreening in Patients with Rheumatoid Arthritis

Marlene Marte Furment1 and Andras Perl2, 1SUNY Upstate Medical University, Syracuse, NY, 2SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The majority of bone loss happens within 6 months of glucocorticoid treatment. Per the 2022 Amer-
ican College of Rheumatology (ACR) Glucocorticoid-Induced Osteoporosis Guidelines it is strongly recommended to assess

Table 1. DEXA ordering rate comparison in Rheumatoid Arthritis patients with use of glucocorticoids and those without glucocorticoid use.

Table 2. DEXA ordering rate comparison in control patients without Rheumatoid Arthritis patients with use of glucocorticoids versus those without
glucocorticoid use.
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for fracture risk in all patients ≥18 years old initiating or continuing glucocorticoid therapy ≥2.5mg/day for >3 months with a
Bone Mineral Density (BMD). Moreover, Rheumatoid Arthritis is an independent risk factor for decreased bone mineral den-
sity and warrants early assessment for fracture risks.

Methods: Single center, retrospective chart review on a 10 years timeframe (11/01/2013– 11/01/2023). Chi-square analysis
was performed with Graphpad Prism software.

Results: A total of 11,228 Rheumatoid Arthritis patients were analyzed, out of which 5838 were on prednisone or equivalent
dose ≥2.5mg daily >3 months. Out of those, only 764 had a DEXA Scan done (15.06%). On the other hand, out of the 5390
patients that were not on corticosteroids, 323 had a DEXA Scan (Table 1, 5.99%; p< 0.00001). Notably, RA patients with
bone fractures (femur or forearm) that were on glucocorticoids were not screened adequately, as compared to patients
not having fragility fractures (Table 1, p= 0.004924 and p=0.000013 respectively). Interestingly, patients without Rheuma-
toid Arthritis that had femoral, vertebral or forearm fractures were screened adequately regardless of previous glucocorti-
coids use (Table 2, p< 0.00001 in all three scenarios).

Conclusion: There’s a suboptimal osteoporosis screening in glucocorticoid-treated Rheumatoid Arthritis patients. Osteo-
porosis screening is adequate in general population when having fragility fractures.

Disclosure: M. Marte Furment: None; A. Perl: None.

Abstract Number: 2142

Comparison of Bone Mineral Density at the Distal Radius, Hip, and
Lumbar Spine in Female Patients Undergoing Surgery for Proximal
Femur or Distal Radius Fractures: Implications for Osteoporosis
Diagnosis

KEN NAKASEKO, Department of Orthopaedic Surgery and Rheumatology, Kuwana City Medical Center, Kuwana Mie,
Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is often diagnosed based on bone mineral density (BMD) measurements at the hip or
lumbar spine. However, our previous study reported that 38% of female patients diagnosed with osteoporosis solely at the
distal radius did not show osteoporosis at the hip or lumbar spine. Furthermore, the decrease in YAM%was significantly ear-
lier at the distal radius than at the hip and lumbar spine. The present study aimed to investigate BMD correlations among
three skeletal sites in female patients undergoing surgery for proximal femur fracture (PFF) or distal radius fracture (DRF)
and assess the effectiveness of measuring BMD at the distal radius.

Methods: We included 208 female patients (mean age 81.9 years) who underwent surgery for PFF, and 55 female patients
(mean age 71.7 years) who underwent surgery for DRF at our medical center. BMDs of the distal radius, hip, and lumbar spine
were measured using dual-energy X-ray absorptiometry. BMDs were compared by fracture type. Diagnostic criteria by the
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Japanese Society for Bone and Mineral Research were used for diagnosing osteoporosis, and differences in diagnoses
between measurement sites were examined by fracture type. Correlations of BMD between sites were evaluated using t-tests.

Results: In PFF patients, the YAM% of the distal radius (57.2%) was significantly lower than that of the hip (61.9%, p <
0.001) and lumbar spine (69%, p < 0.001). The YAM% of the hip was also significantly lower than that of the lumbar spine
(p < 0.001). The correlation coefficients of BMD between the distal radius and hip, distal radius and lumbar spine, and hip
and lumbar spine were 0.53, 0.47, and 0.53, respectively. In DRF patients, the YAM% of the distal radius (69.2%) was sig-
nificantly lower than that of the hip (76.0%, p = 0.016) and lumbar spine (75.7%, p = 0.012). No significant difference
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between the hip and lumbar spine was found (p = 0.88). The correlation coefficients of BMD between the distal radius and
hip, distal radius and lumbar spine, and hip and lumbar spine were 0.53, 0.36, and 0.46, respectively. In PFF patients,
excluding 17 patients where all three sites had values above 70, 169 out of 191 patients were osteoporotic at the distal
radius. Among the remaining 22 patients, 21 were osteoporotic at the hip, and one patient had osteoporosis only at the lum-
bar spine. In DRF patients, excluding 15 patients where all three sites had values above 70, 33 out of 40 patients showed
osteoporosis at the distal radius. Among the remaining seven patients, five had osteoporosis at the hip, and two patients
were osteoporotic only at the lumbar spine.

Conclusion: Among 33 DRF patients with a YAM% of the distal radius below 70%, 13 patients (39.4%) had a YAM% of the
hip and lumbar spine above 70%, which was higher than the 19 out of 169 PFF patients (11.2%) under the same conditions.
These findings support those of previous studies that reported that BMD decline at the distal radius occurs earlier than at the
hip and lumbar spine in fracture patients. Considering that these 13 DRF patients would not have been diagnosed with oste-
oporosis based solely on hip and lumbar spine BMD, our findings suggest the importance of measuring BMD at the distal
radius for early osteoporosis treatment and minimizing fracture risk.

Disclosure: K. NAKASEKO: None.

Abstract Number: 2143

Analysis of Effectiveness and Safety of Romosozumab in Patients with
Very High Risk of Fracture in a Spanish Population

Marina soledad Moreno Garcia1, Roxana Gonz�alez Mazario2, yedra uson Rodriguez3, Erardo meriño Ibarra4, Emilio
Giner5, Juan Carlos Cobeta García6, Marilia Arce Benavente7, maria Dolores F�abregas canales8, Julia Ullier Bellmunt3,
Giuliano Boselli3, pilar martinez Valles7, Jorge Juan Fragío Gil9, carlos Vazquez Galeano7 and Ana Turrion Nieves10,
1hospital Miguel Servet . Zaragoza, Zaragoza, Aragon, Spain, 2Hospital General de Valencia, Valencia, Comunidad
Valenciana, Spain, 3hospital miguel servet, zaragoza, Aragon, Spain, 4Hospital San Jorge Huesca, zaragoza, 5Hospital
Royo Villanova, Teruel, Spain, 6Hospital Ernest Lluch, zaragoza, 7hospital miguel servet, Zaragoza, 8Hospital de
Barbastro, Huesca, Spain, 9Hospital General Universitario, Valencia, Comunidad Valenciana, Spain, 10Rheumatology
Department, Hospital Universitario Virgen de la Vega, Salamanca, Spain
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Background/Purpose: Excluding clinical trials, there is limited evidence on the effect of 12 months of romosozumab treat-
ment on increasing bone mineral density (BMD) in real-world clinical practice due to its recent approval. In Spain, romosozu-
mab (ROMO) was authorized in September 2022. Furthermore, real-life data are needed for subpopulations such as
patients with osteoporosis due to glucocorticoids (GC), or those with rheumatoid arthritis. The objective of this study was
to describe the clinical-analytical, bone density, and safety characteristics at 12 months in patients with a very high risk of
fracture treated with ROMO.

Methods: This was a multicenter observational descriptive study developed in rheumatology clinics across Spain, including
women with OPwho initiated ROMO treatment from September 2022. The baseline characteristics of 97 patients with a very
high risk of fracture were analyzed. Collected characteristics included age, sex, risk factors for OP (early menopause, previ-
ous fractures or parental hip), cardiovascular risk factors -CVRF- (smoking, high blood pressure -HBP-, dyslipidemia -DLP-,

Table 1. Baseline characteristics of studied cohort, before treatment with romosozumab.

Table 2. Bone Mineral Density Data Expressed in T-score in Lumbar and Femoral neck Pre and Post ROMO Treatment
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diabetes mellitus -DM-), gloremular filtration rate, disease requiring GC, major FRAX and hip score, BMD before and after
ROMO treatment previous therapies, and safety data at 6 and 12 months (MACE). Statistical analysis was performed using
R software, and the study was conducted with the approval of the local ethics committee.

Results: The average age was 70.3 years. 78 cases (80,4%) had previous vertebral fractures and 32 cases (33.3%) had
other fracture; 9 patients (9.3%) had no fractures prior to ROMO treatment. All 97 patients (100% women) were analyzed;
16.7% had not received prior treatment. More than 60% of patients were treated with previous therapies. The most used
prior medications were bisphosphonates -BP- (n = 26), followed by denosumab -DMAb- (n = 9) and teriparatide -TPTD-
(n = 6). Up to 11.5% of patients (n = 11) had previously received up to three drugs.

Cardiovascular risk factors included: 33% HBP; 33% DLP; 4.1% DM, and 12.4% active smoking. Seventeen patients
(17.5%) had OP due to glucocorticoids (GC-induced OP). Reasons for GC treatment included 6 cases of asthma, 4 hemato-
logical diseases, and 6 rheumatic diseases (2 polymyalgia rheumatica, 2 rheumatoid arthritis, 1 systemic lupus erythemato-
sus, and 1 Sjögren’s syndrome). See table 1.

Of the 97 patients, 12-month safety data were available for 35 patients; none had suffered a major adverse cardiovascular
event (MACE) during treatment. Twelve-month densitometric data (BMD) were available for 16 patients. The difference in
pre-post lumbar spine T-score was +0.74 and in the femoral neck was +0.52. Both figures show a statistically significant
improvement after one year with ROMO (See Table 2, and Figure 1).

Conclusion: This real-world dataset demonstrates rapid progress in a Spanish patient population. After one year of treat-
ment, the T-scores of the lumbar spine and femoral neck increased significantly. Not a single case of MACE nor any other
safety issues were detected. More studies are needed to assess the efficacy of ROMO in treating glucocorticoid-induced
osteoporosis and in patients with rheumatoid arthritis or other rheumatologic diseases.

Disclosure: M. Moreno Garcia: None; R. Gonz�alez Mazario: None; y. uson Rodriguez: None; E. meriño Ibarra:
None; E. Giner: None; J. Cobeta García: None; M. Arce Benavente: None; m. F�abregas canales: None; J. Ullier
Bellmunt: None; G. Boselli: None; p. martinez Valles: None; J. Fragío Gil: None; c. Vazquez Galeano: None;
A. Turrion Nieves: None.

Figure 1. T-Scores Pre and Post Treatment.
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Abstract Number: 2144

Impact of Immunogenicity on Clinical Outcomes in Postmenopausal
Women with Osteoporosis: Results from a Randomized Controlled Phase
3 Study to Compare CT-P41 (Proposed Denosumab Biosimilar) and
Reference Denosumab

Jean-Yves Reginster1, Stuart L. Silverman2, Edward Czerwinski3, Przemyslaw Borowy4, Tomasz Budlewski5, Joanna
Kwiatek6, Svitlana Postol7, Airi Põder8, Jerzy Supronik9, SungHyun Kim10, JeeHye Suh10, GoEun Yang10, NooRi Han10,
NaHyun Kim10 and SeoHee Bae10, 1Biochemistry Dept, College of Science, King Saud University, Riyadh, Kingdom of
Saudi Arabia, CLARENS, Switzerland, 2OMC clinical research center and Cedars Sinai Medical Center, Beverly Hills, CA,
3Krakowskie Centrum Medyczne, Krak�ow, Poland, 4Krakowskie Centrum Medyczne, Krakow, Poland, 5Department of
Rheumatology, Medical University of Lodz, Lodz, Poland, 6Centrum Medyczne Poznan - PRATIA, Skorzewo, Poland,
7Medical Center of Medbud - Clinic LLC, Kyiv, Ukraine, 8Clinical Research Centre Ltd, Tartu, Estonia, 9Osteo-Medic s.c.,
Białystok, Poland, 10Celltrion, Inc., Incheon, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CT-P41 has been developed as a proposed biosimilar of the reference denosumab (DEN), a fully
human monoclonal antibody that binds the cytokine receptor activator of NF-κb ligand (RANKL). The anti-drug antibody
(ADA) incidence in DEN historical studies showed less than 1% of patients treated with DEN for up to 5 years tested positive
for ADA using an electrochemiluminescent (ECL) bridging immunoassay (DEN Prescribing Information 2024). Although the
incidence rate cannot be directly compared because a different assay was used in this study compared to the one used in
the DEN historical studies, most patients had at least 1 positive ADA result after treatment. However, the ADA incidence
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and titer values were comparable among the treatment groups both in Treatment Period (TP) I and II (in total, 97.9% and
93.3% of patients were ADA positive in TP I and II, respectively). No patients had a positive neutralizing antibody result. In this
report, further impact analysis was performed on the study data to determine any correlation between immunogenicity and
clinical outcomes in postmenopausal women with osteoporosis (PMO).
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Methods: The ADA against denosumab (CT-P41 and DEN) was detected using a Meso Scale Discovery (MSD) – ECL assay
which can detect ADA at low levels in all samples regardless of residual serum drug (25 ng/mL of ADA in the presence of
50 μg/mL of CT-P41 and DEN in PMO). It indicates that the ADA assay is considered to achieve adequate sensitivity for
detecting clinically meaningful ADA levels. To investigate the impact of ADA on pharmacokinetic (PK), efficacy, and safety,
the ADA status and titer were categorized into 5 groups; ADA negative, ADA positive, ADA titer=100, ADA titer=300, and
ADA titer≥900 (900, 2700, 8100).

Results: The predose serum concentrations of denosumab at Week 2 (the most similar timepoint to when the maximum
serum concentration of denosumab was observed after the first study drug administration) were higher in the ADA negative
group than the ADA positive group. However, the results at Week 26, Week 52 (the same timepoint with the primary efficacy
endpoint), and Week 78 (end of study visit) showed the opposite trend, with lower levels in the ADA negative group. Both
ADA status and ADA titer had no discernible impact on PK (Figure 1). At Week 52, the percent change from baseline (%
CFB) in lumbar spine bone mineral density (LS-BMD) was slightly higher in the ADA positive group compared to the ADA
negative group, whereas the results at Week 78 were generally similar between the ADA status groups. The %CFB in LS-
BMD in the ADA titer groups showed no apparent trend in TP I and II (Figure 2). Overall, there was no clear correlation
between the incidences of treatment-emergent adverse events (TEAEs) and ADA status or titer. The TEAE incidences were
comparable between the treatment groups in the ADA status groups (Table 1).

Conclusion: The result showed no discernible impact of ADA on PK, efficacy, and safety. Despite the high ADA incidence
compared to the DEN historical studies, it can be concluded that ADA to CT-P41 and DEN has no clinical impact consider-
ing the high sensitivity and specificity of the assay and further evaluation of immunogenicity impact.

Disclosure: J. Reginster: Celltrion, Inc, 2; S. Silverman: Amgen, 5, Celltrion, Inc., 2, Radius, 5, Tissuegene, 5;
E. Czerwinski: Amgen, 2, 5, 6, Celltrion, Inc., 5; P. Borowy: Amgen, 6, Astra Zeneca, 6, Celltrion, Inc., 5, Pierr Fabre,
6; T. Budlewski: Celltrion, Inc., 5; J. Kwiatek: Celltrion, inc., 5; S. Postol: Celltrion, Inc., 5; A. Põder: Celltrion, Inc.,
5; J. Supronik: Celltrion, Inc., 5; S. Kim: Celltrion, Inc., 3; J. Suh: Celltrion, Inc., 3; G. Yang: Celltrion, Inc., 3; N. Han:
Celltrion, Inc., 3; N. Kim: Celltrion, Inc., 3; S. Bae: Celltrion, Inc., 3.
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Study of Bone Metabolism in Patients Diagnosed with Osteogenesis
Imperfecta.
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Riesco Barcena6, Anderson Huaylla Quispe7, Pablo Muñoz Martínez8, Laura Mas S�anchez9, Alba Torrat noves10, Belén
Villanueva Mañés11, Iago Alc�antara Álvarez12, Andrés Pérez Hurtado1, Miguel Simeo Vinaixa11 and Jose A Rom�an-
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Spain, 4HOSPITAL UNIVERSITARI I POLITÈCNIC LA FE, VALENCIA, Spain, 5Hospital Universitario La Fe, PALMA DE
MALLORCA, Spain, 6Hospital Universitario i Politecnic La Fe (Valencia-Spain), Valéncia, Spain, 7Medicina, Valéncia, Spain,
8Hospital Universitario y Politècnico La Fe, Sagunto, Spain, 9Resident at Hospital Universitari i Politecnic La Fe, Valéncia,
Spain, 10Hospital Universitari i Politècnic La Fe de Valencia, Valencia, Comunidad Valenciana, Spain, 11Rheumatology
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Background/Purpose: Osteogenesis imperfecta (OI) is a hereditary connective tissue disorder (90% autosomal dominant)
characterized by a disruption in type 1 collagen or proteins associated with it. Individuals with OI face an increased risk of
fractures due to the lower bone mineral density they exhibit, along with other systemic manifestations.

Currently, there is no specific treatment available for these patients, who necessitate a multidisciplinary approach and the
use of anti-resorptive drugs in cases of moderate to severe forms with a high risk of new fractures.

Our aim is to describe clinical characteristics and evaluate bone metabolism in OI patients.

Methods: A retrospective observational study in OI patients was performed. OI diagnosis was established through genetic
testing or family aggregation (confirmed index case and dominant inheritance).

Results: 37 OI patients were included (56.76% female) with a mean age of 40 (18) years. Genetic confirmation was present
in 23 cases, and the most frequent OI subtypes were type I (5), Brück syndrome (2), type III (1), and type 5 (1). The most
commonly affected genes were COL1A1 (45.83%) and COL1A2 (41.67%), with a dominant inheritance pattern observed
in 92.86% of cases.

Fracture history was reported in 36 patients, with an average of 6 (4) fractures. Recorded fractures included 5 in the spine
and 5 in the hip.

At the densitometry level, the mean BMD at basal visit was 0.74 g/cm2 (0.14), compared to 0.83 g/cm2 (0.1) in the latest
recording, resulting in a delta of 0.08 (0.18). The mean T-Score for the total lumbar spine was -2.54 (1.03).

Blood test results showed mean values within the normal range for vitamin D (31.7 ± 13.4), PTH (34.8 ± 14.9), P1NP (43.9 ±
77.2), and β-CTX (0.3 ± 0.4). The alkaline phosphatase mean of 134.2 (121.9) was slightly elevated. Other values such as
albumin, glomerular filtration rate, calcium, and phosphorus were within normal ranges.

Regarding therapy, 6 patients had not received treatment, 27 received bisphosphonates, and 4 received denosumab.
Eleven patients underwent a single line of treatment, 15 underwent two lines, and 5 underwent three lines. Zoledronic acid
was the most commonly used bisphosphonate (62.2%), while pamidronate was more prevalent (45.2%) as the initial
treatment.
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Conclusion: The OI patients exhibit typical mutations and inheritance patterns as described in the literature. Nearly all
have a history of previous fractures and demonstrate BMD within the range of osteoporosis. The most commonly used
treatments are bisphosphonates, being the predominant choices pamidronate in pediatric cases and zoledronic acid in
adults.

Disclosure: D. Ramos Castro: None; S. LEAL: None; E. Grau García: None; J. OLLER RODRIGUEZ: None;
J. Ivorra-Cortés: None; C. Riesco Barcena: None; A. Huaylla Quispe: None; P. Muñoz Martínez: None; L. Mas

S�anchez: None; A. Torrat noves: None; B. Villanueva Mañés: None; I. Alc�antara Álvarez: None; A. Pérez Hurtado:
None; M. Simeo Vinaixa: None; J. Rom�an-Ivorra: None.
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Garcia7 and Evelyn Hsieh8, 1Yale School of Public Health, Department of Epidemiology of Microbial Diseases / School of
Public Health- Universidad Peruana Cayetano Heredia, Epidemiology, STD, and HIV Unit, New Haven, CT, 2Universidad
Peruana Cayetano Heredia, Facultad de Medicina Alberto Hurtado, Lima, Lima, Peru, 3Yale School of Medicine,
Section of Rheumatology, Allergy and Immunology / Penn State College of Medicine, State College, New Haven, CT,
4Hospital Nacional Arzobispo Loayza, Department of Infectious Diseases, Lima, Peru, 5Ministry of Health of Peru,
Department of Infectious Diseases, Lima, Peru, 6Ministry of Health, Department of Infectious Diseases, Lima, Peru,
7School of Public Health- Universidad Peruana Cayetano Heredia, Epidemiology, STD, and HIV Unit, Lima, Peru, 8Yale
School of Medicine / VA Connecticut Healthcare System, West Haven, Connecticut, New Haven, CT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
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Session Time: 10:30AM–12:30PM

Background/Purpose: The life expectancy of people living with HIV (PLWH) has improved notably since the advent of anti-
retroviral therapy (ART). However, studies have shown that persons aging with HIV are disproportionately impacted by
comorbidities associated with aging, including osteoporosis (OP). The gold standard tool for diagnosing OP is dual-energy
X-ray absorptiometry (DXA), however its availability in low-resource settings (LRS) is limited. To address this barrier, low-cost
screening tools for OP, such as the Simple Calculated Osteoporosis Risk Estimation (SCORE) and the Osteoporosis Self-
Assessment Tool (OST), have been developed. However, these tools have only been validated for the general population,
not for PLWH.

Methods:We recruited PLWH (men ≥50 years and postmenopausal women) at three HIV clinics in Lima, Peru. Participants
completed a survey regarding OP risk factors, demographics, and clinical characteristics. OP was assessed via DXA.
SCORE (based upon age, sex, race, weight, rheumatoid arthritis diagnosis, history of non-traumatic fracture and estrogen
use) and OST (based upon age and weight) values were calculated as described in the literature. Since OST does not
include sex as a predictor, results were analyzed separately for men and women. Sensitivity (S), specificity (Sp), and predic-
tive values (NPV/PPV) with their 95% confidence intervals were calculated for SCORE and OST using the DXA results as the
gold standard.

Results: A total of 166 PLWH were enrolled (89 women, 77 men). The prevalence of OP by DXA was 27.1% (43% for
women, 9% for men). For SCORE, at the general population recommended threshold for OP of 6, we found a S=97.8%
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(88.2%-99.9%), Sp=19.8% (13.1%-28.1%), PPV=31.2% (23.7%-39.5%), and NPV=96% (79.6%-99.9%). For the OST
among women, we used the recommended general population threshold of -1, resulting in a S=28.9% (15.4%-45.9%),
Sp= 84.3% (71.4%-93%), PPV= 57.9% (33.5%-79.7%), and NPV= 61.4% (49%-72.8%). For the OST among men, the
same threshold of -1 yielded a S= 28.6% (3.67%-71%), Sp=97.1% (90.1%-99.7%), PPV= 50% (6.76%-93.2%), and
NPV= 93.2% (84.7%-97.7%).

Conclusion: This is the first study validating two screening tools for OP among PLWH. Among our study population,
SCORE showed acceptable S and NPV, while OST showed greater Sp. For that reason, in LRS such as Peru, SCORE
may represent a better screening tool for identifying patients at high risk for OP who would benefit from further evaluation
and management strategies.

Disclosure: J. Malca-Hernandez: None; D. Granda: None; A. Abdeen: None; Y. Pinedo: None; F. Gonzales: None;
M. Tapia: None; P. Garcia: None; E. Hsieh: None.

Abstract Number: 2147

Primary and Secondary Prevention of Osteoporotic Fracture in the
Elderly Patients

Belén Miguel Ib�añez1, Carmen Pablos Hern�andez2, Marta Ib�añez Martínez1, Carolina Cristina Chac�on Vélez3, Laura
Blanco Ramis3, Sergio Cimadevila Santiago1, Olga Martínez Gonz�alez3, Ana Isabel Turri�on Nieves3, Manuel Cipriano
Martín Martínez3, Cristina Hidalgo Calleja1, Carlos Montilla Morales1, Olga Comp�an Fern�andez3, Lourdes Lorenzo
Rodríguez1, José Vicente Hern�andez Madrid1, Susana G�omez Castro3, Juan Francisco Blanco Blanco4 and Alfonso
Gonz�alez Ramírez2, 1University Healthcare Complex of Salamanca, Rheumatology, Salamanca, Spain, 2University
Healthcare Complex of Salamanca, Geriatric, Salamanca, Spain, 3University Healthcare Complex of Salamanca,
Rheumatology, Salamanca, Castilla y Leon, Spain, 4University Healthcare Complex of Salamanca Traumatology,
Salamanca, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is a common disease of the elderly patient. It is often under-diagnosed and is known
with the onset of fragility fracture. Furthermore, despite subsequent treatment, fractures sometimes continue to occur.

The aim of the study is to describe the clinical characteristics and the evolution during the first year of a cohort of elderly
patients after suffering an osteoporotic hip fracture.

Methods: An observational, descriptive, prospective longitudinal study was conducted by analyzing fractures and previous
treatments, hip fracture and evolution at one year of 608 elderly patients hospitalised in 2022 and 2023 for hip fracture from
discharge from the process until February 2024. Statistical analysis was performed using SPSS software.

Results: The average age of the patients was 87.28 years, with a range of 62-102 years and a predominance of
women (455).

The characteristics of the hip fractures are summarized in Table 1. All were caused by low-impact trauma and all patients
had at least one risk factor for falls according to the Downton scale.
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Prior to their hip fracture, 155 patients had suffered a previous low-impact fracture. The most frequent was at the level of the
lower limb (60). More than one previous fracture was found in 20 cases. However, only 17 had received antiresorptive or
osteoforming treatment (table 1).

After the hip fracture, anti-osteoporotic treatment was prescribed to all patients. The most frequently used being denosu-
mab (481).

227 patients would have completed one year of hip fracture evolution. In 12 cases a new fragility fracture due to falls
appeared. These 12 patients presented a total lack of adherence to the prescribed anti-osteoporotic treatment.

Conclusion: -Falls are a high-risk geriatric syndrome for the elderly.

-Osteoporosis continues to be an under-diagnosed disease whose first manifestation in the form of a fracture conditions the
prognosis of patients’ lives.

-Adherence to anti-osteoporotic treatment is insufficient. Long-term follow-up is required to monitor adherence to anti-
osteoporotic treatment and avoid refractures.

Disclosure: B. Miguel Ib�añez: None; C. Pablos Hern�andez: None; M. Ib�añez Martínez: None; C. Chac�on Vélez:
None; L. Blanco Ramis: None; S. Cimadevila Santiago: None; O. Martínez Gonz�alez: None; A. Turri�on Nieves:
None; M. Martín Martínez: None; C. Hidalgo Calleja: None; C. Montilla Morales: None; O. Comp�an Fern�andez:
None; L. Lorenzo Rodríguez: None; J. Hern�andez Madrid: None; S. G�omez Castro: None; J. Blanco Blanco: None;
A. Gonz�alez Ramírez: None.
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Abstract Number: 2148

Impact of Hip Fractures in the Elderly Population: Functional Status,
Readmission, and One-Year Mortality

Belén Miguel Ib�añez1, Rosa Sepúlveda Correa2, Carmen Pablos Hern�andez3, Marta Ib�añez Martínez1, Carolina Cristina
Chac�on Vélez4, Laura Blanco Ramis4, Sergio Cimadevila Santiago1, Olga Martínez Gonz�alez4, Ana Isabel Turri�on Nieves4,
Manuel Cipriano Martín Martínez4, Cristina Hidalgo Calleja1, Carlos Montilla Morales1, Olga Comp�an Fern�andez4,
Lourdes Lorenzo Rodríguez1, José Vicente Hern�andez Madrid1, Susana G�omez Castro4, Juan Francisco Blanco Blanco5

and Alfonso Gonz�alez Ramírez3, 1University Healthcare Complex of Salamanca, Rheumatology, Salamanca, Spain,
2Department of Statistics, Faculty of Medicine of Salamanca, Salamanca, Spain, 3University Healthcare Complex of
Salamanca, Geriatric, Salamanca, Spain, 4University Healthcare Complex of Salamanca, Rheumatology, Salamanca,
Castilla y Leon, Spain, 5University Healthcare Complex of Salamanca Traumatology, Salamanca, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoporosis is a common condition in elderly patients. Associated hip fractures lead to the
appearance of various complications and increased mortality. The objective of this study is to analyze the association
between functional status and one-year readmission and mortality rates in an elderly population with hip fractures.

Methods: Observational, longitudinal and prospective study of 227 elderly patients hospitalized in 2022 for hip fractures
from their discharge to December 2023. The data analysis was carried out with R.

Results: The average age of the patients was 86.88 years, with a range of 66-99 years and a predominance of
women (172).
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During the hospitalization for a hip fracture in 2022, a comprehensive geriatric assessment of the situation prior to the frac-
ture was conducted (Table 1).

The patients who died in 2023 (42) presented a significant association between mortality and a worse score in daily life activ-
ities (Katz index) and performing fewer instrumental activities (Lawton and Brody index). Regarding mortality (Image 1), 24 of
the 42 registered deaths took place during the readmission, in half of these cases due to a respiratory infection.

No statistically significant differences were found between functional status and readmission rates. In the series of
227 patients with hip fracture, 70 were readmitted within the first year of follow-up for the reasons included in Image
1. The most common cause of readmission was respiratory infection (11) followed by complications from hip fracture
surgery (9).

Conclusion: The post-fracture mortality rate is in line with the published statistics, and it reveals that it is necessary to look
for measures to prevent complications and help the patients recover their functional status prior to the fracture.

Disclosure: B. Miguel Ib�añez: None;R. Sepúlveda Correa: None;C. Pablos Hern�andez: None;M. Ib�añezMartínez:
None; C. Chac�on Vélez: None; L. Blanco Ramis: None; S. Cimadevila Santiago: None; O. Martínez Gonz�alez:
None; A. Turri�on Nieves: None; M. Martín Martínez: None; C. Hidalgo Calleja: None; C. Montilla Morales: None;
O. Comp�an Fern�andez: None; L. Lorenzo Rodríguez: None; J. Hern�andez Madrid: None; S. G�omez Castro: None;
J. Blanco Blanco: None; A. Gonz�alez Ramírez: None.

Abstract Number: 2149

Rheumatoid Arthritis: Patient’s Voice First! An Original Approach Based
on Infodemiology Using Social Media Content – Results from the
PRIMA Study

Jérémie Sellam1, Luisa Attali2, Sonia Trope3, Paméla Voillot4 and Cécile Gaujoux-Viala5, 1Saint-Antoine Hospital - AP-HP,
Paris, Ile-de-France, France, 2Centre de recherches en médecine, psychanalyse et société - Université Paris, Strasbourg,
France, 3ANDAR, Paris, Ile-de-France, France, 4Kap code, Paris, France, 5CHU Nîmes, Nïmes, Languedoc-Roussillon,
France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Social media and online forums are popular for understanding patients’ feelings and concerns,
which are hard to assess with traditional methods. Infodemiology collects and analyzes health content from social media
(1). This study aimed to describe RA patients’ discussions on social media and their perceptions of life with the disease.

Methods: Posts related to RA patients geolocated in France between Jan 2018 and Dec 2019 (to avoid COVID-19 pan-
demic influence) were mainly extracted from 10 general and specialized, publicly available online forums. The extracted mes-
sages were cleaned and anonymized. Automated language processing methods were used to analyze patients’ verbatim
comments. We used MedDRA and a Biterm Topic Model (BTM) algorithm to identify and analyze discussed topics. We used
qualitative methods to describe issues patients raised about the impact of the disease on their quality of life (QoL).
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Results: The extraction yielded 9,326 posts. After curation, 6,029 posts from 3,772 patients were included and analyzed.
Patients’ data mostly came from the patient association blog ParlonsdelaPR (41%), X (exTwitter) (21%) and Doctissimo
health forum (11%). Posts publication did not follow any seasonality.

Sex and age were reported in 77% and 89% of posts, respectively. Among them, 79% (2,300/2,904) were women and the
median age was 41 years-old (range 19-61).

Among these 6,029 posts, the top 3 topics of patients’ discussions were daily pain (27%; considering and managing
pain), finding community support (20%; seeking information on RA and treatments, empathy and encouragement) and
personal testimonies (17%; medical history and wandering, disease acceptation, living and coping with RA, self-
management).

The impact on QoL was mentioned by 54% (2,052/3,772) of the posts. Of these, 76% described physical health effects
(e.g.: pain, fatigue, weight gain), then psychological effects (51%; e.g.: stress, anxiety, depressive mood, fear of the disease,
risk of disability and changes in physical appearance) and limitation in physical and social activities (40%; e.g.: mobility, sport,
work). For some patients experiencing difficulties, the publication of negative contributions could be counterproductive.

One-third of posts (1,077/3,772) mentioned their overall care and the difficulty to deal with family and friends as well as care-
givers. Of these, 19% provided lifestyle advice (exercise, reducing alcohol, exclusion diet, complementary-alternative medi-
cine) but the benefit of smoking cessation was lacking.

Conclusion: RA patients use social media for coping strategies, support, and information. Despite various treatments, they
remain uncertain about their disease and future. Negative messages can reduce their empowerment and motivation.
Although patients make lifestyle changes, smoking cessation is often not prioritized. COVID-19 pandemic influence on
patients’ contribution in social media will be analyzed through a further pre-and post-COVID-19 periods analysis.

Disclosure: J. Sellam: AbbVie/Abbott, 7, Bristol-Myers Squibb(BMS), 7, Fresenus kabi, 7, Galapagos, 7, Grunenthal,
7, MSD, 7, Nordic Pharma, 7, Novartis, 7, Pfizer, 7; L. Attali: Exeltis, 7, Nordic Pharma, 7; S. Trope: Nordic Pharma,
7; P. Voillot: Nordic Pharma, 12, Kap code employee (Contract Research Organisation); C. Gaujoux-Viala: AbbVie/
Abbott, 2, Alfasigma, 2, Amgen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Gala-
pagos, 2, Gilead, 2, Janssen, 2, Medac, 2, Merck-Serono, 2, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche,
2, Sandoz, 2, Sanofi, 2, UCB, 2, Viatrix, 2.
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Patient and Caregiver Perspective

Pallavi Arun1, Nikita Parashar1, Sakshi Sharma1, Kanika Arora1, Vandana Padmanabhan1 and Alvaro Arjona2, 1Novartis
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Background/Purpose: Analyzing social media conversations of patients (pts) and caregivers can be useful to understand
the real-world perspectives thereby improving quality of healthcare.1 GCA and PMR are related systemic inflammatory dis-
orders affecting older adults,2 and have a major negative effect on the quality of life (QOL) of pts. We aimed to understand
the real-world patient journey and identify the unmet needs of pts with GCA and/or PMR through social media listen-
ing (SML).

Methods: Social media content originating from the US and Germany in English and German between Aug 1, 2022, and
Aug 1, 2023 were extracted for GCA and PMR. Sprinklr tool was used to download social media posts, using a pre-
specified search query. The extracted data were filtered by platforms catering to pts, caregivers and healthcare profes-
sionals (HCPs). Duplicate records, broken URLs, news, retweets, and blogs were excluded to obtain insightful data. Natural
language processing was used to assess the relevance of posts, followed by manual analysis of filtered data to identify and
map key themes and insights.

Results: In total, 21,844 conversations were extracted, of which 1001 filtered posts were manually analyzed. Of the
total identifiable reporters (n=517), 90% (n=465) were from the US and mostly females (65%). Among the identifiable
reporters, 63% of the conversations were related to PMR, 16% to GCA and 16% related to both GCA and PMR. The
most common theme of conversation among pts and caregivers was “treatment” (33%), followed by symptoms
(13%), HCP visits (10%), diagnosis (7%) and impact on QOL (7%). The unmet needs and concerns were mostly related
to pt experiences with HCPs (perceived lack of disease awareness, delayed diagnosis, and HCPs being dismissive
about symptoms) and treatments (side effects, lack of effective treatments, and difficult steroid-tapering journey)
(Table). The symptoms of PMR and GCA impacted pts’ physical (n=69) and emotional (n=16) aspects of QOL. Pain
(32%) and fatigue (14%) restricted pts with PMR from carrying out daily activities (71%) and caused difficulty in walking
(36%). Pts with GCA experienced vision impairment (38%) and fatigue (38%). Sentiment of pts around various treat-
ments (n=297) available for PMR and GCA was negative (61%), mostly driven by side effects/intolerability, inefficacy/
waning efficacy and flare-ups during steroid tapering. From the overall responses related to treatment perceptions
(n=41), glucocorticoids (GC) had a relatively negative perception (35%), whereas biologics had a more positive percep-
tion (27%) and were perceived as a safer alternative by pts. The burden of comorbidities associated with the use of GCs
was also a recurrent concern.

Conclusion: To our knowledge, this is the first social media–based study exploring the perspectives of pts with GCA and
PMR. The insights from SML reveal that PMR and GCA have a major impact on the QOL and there is a large unmet need
for alternative safe and effective treatment options. There is also a need for greater disease awareness among HCPs to
aid timely diagnosis and referral.

Table. Most frequent HCP- and treatment-related unmet needs and concerns expressed by patients with PMR and GCA
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Disclosure: P. Arun: Novartis, 3; N. Parashar: Novartis, 3; S. Sharma: Novartis, 3; K. Arora: Novartis, 3;
V. Padmanabhan: Novartis, 3; A. Arjona: Novartis, 3.

Abstract Number: 2151

Rheumatology on Reddit: A Descriptive Analysis

Alfredo Madrid García1, Beatriz Merino Barbancho2, Inés Pérez - Sancrist�obal3, Dalifer Freites Nuñez4, Luis Rodriguez
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Background/Purpose: Over the past decade, social media data have gained special interest across various sectors, spe-
cially in medicine where these data are being utilized for a variety of purposes, including surveillance, pharmacovigilance, or
patient recruitment. Among the social platforms, Reddit is one of the most widely used worldwide. The way in which this
social network organises information, in specific subreddits, makes it possible to estimate the popularity and relevance of
topics, including medical ones. Although there have been multiple studies in rheumatology using these social media, none
have detailed the different rheumatology-specific communities that exist within Reddit. Hence, the objectives of this study
were: a) to identify the rheumatology-related subreddits, and b) to describe their characteristics, including the number of
subscribers, number of users, and temporal behavior among others.

Main characteristics of the selected subreddits. Data as of May, 15th 2024
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Methods: The Reddit search engine, along with a list of 21 commonly used rheumatology terms, was used to identify
the candidate subreddits. The subreddit’s name, creation date, number of subscribers, public status, size, and activity
since May 2023 to May 2024 information was collected. Exclusion criteria were applied to narrow down the results.
Only subreddits with over 1000 subscribers, active, with strong affinity and recoverable through Pushshift.io were
extracted.

Table 2: Other subreddits statistics

Table 3: Titles of submissions with most comments per subreddit
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Different metrics and statistics were computed to characterise the subreddits identified in the previous step (e.g., number of
users who participate in each subreddit, number of messages, thread length, word count per submissions, subreddits activ-
ities, most commented threads per subreddit and so on). Continuous variables were summarised using the median and the
first and third quartiles (Q1–Q3).

Results: Of 83 potential subreddits, 20 met the inclusion criteria. The oldest subreddit was r/Fibromyalgia. The number of
subscribers ranged from 2k (r/Behcets) to 70k (r/Fibromyalgia) and the ratio comments/submissions was higher in
r/ankylosingspondylitis (12.36), Table 1. Almost exponential growth is seen for all communities since 2016-2017.
r/Fibromyalgia has the highest number of messages per day. Peak activity occurs between 16:00 and 23:00 and the major-
ity of activity is concentrated in the second half of the year, Table 2. The patient’s age is a common concern across subred-
dits. Another majorn concern is the COVID vaccine and its potential impact on patients with RMDs (i.e., r/mctd,
r/costochondritis, r/Sjogrens, r/Uveitis), Table 3. Some of the most commented posts on r/gout are Ask Me Anything ses-
sions, where professionals respond to patient’s questions. This highlights patient’s interest in exchanging information with
healthcare professionals via social media.

Conclusion: Reddit provides a valuable platform for studying patient concerns, needs, and perceptions about their RMDs
as evidenced by the number of subscribers, the diversity of communities, and the extent of their activity and size. This
research contributes to understand how rheumatic and musculoskeletal communities utilize Reddit to discuss health-related
topics, potentially informing better patient support and engagement strategies in digital spaces.

Disclosure: A. Madrid García: None; B. Merino Barbancho: None; I. Pérez - Sancrist�obal: None; D. Freites Nuñez:
None; L. Rodriguez Rodriguez: None; l. Abasolo Alcazar: None; L. Leon: None; B. fernandez-Gutierrez: None.
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Analysis from the SAPHO-CNO Study
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Emma Leisinger1, Petar Lenert6, Melissa Oliver7, T. Shawn Sato8, Melanie Smith2, Thomason Jenna9, Yongdong (Dan)
Zhao10, Jonathan Templin1, Robyn Domsic11, Mary Vaughan-Sarrazin1, Daniel Solomon12 and Polly Ferguson13,
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Iowa, IA, 6University of Iowa Hospitals and Clinics, Iowa City, IA, 7Indiana University, Indianapolis, IN, 8University of Iowa,
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Background/Purpose: Health-related quality of life (HRQOL) is decreased in individuals with chronic rheumatic diseases
(CRD) yet remains undefined in adults with SAPHO syndrome and chronic nonbacterial osteomyelitis (SAPHO-CNO). We
measured HRQOL with the EuroQol-5 Dimension instrument (EQ-5D-5L) and determined factors associated with HRQOL
in adult SAPHO-CNO.
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Methods: Adults with SAPHO-CNO (≥18 years of age) enrolled in the SAPHO-CNO study (SCS), a prospective longitudinal
observational study, completed the EQ-5D-5L, a validated instrument for measuring HRQOL across five health dimensions,
along with baseline questionnaires on demographics, clinical symptoms, disease activity, patient reported outcomes (PROs)
and comorbidities. The EQ-5D value index reflects the subject’s health state profile, which can range from negative values
(0=health state equivalent to dead) to 1 (full health). To model predictors of EQ-5D, variables were selected from literature
review of HRQOL in CRDs, and SCS cohort characteristics (disease features, PROs, comorbidities, demographics).
SAPHO-CNO disease features were inflammatory arthritis, spine involvement, skin rash, and total MSK symptom score
(sum of painful and swollen skeletal areas in 42 regions; range 0-166). PROs were measured by the 21-point numeric rating
scale (NRS, range 0-10) for patient-reported pain, function, and overall disease activity.

Patient characteristics were summarized as medians (interquartile range) or proportions. We performed bivariable analyses
between each predictor and EQ-5D index with simple linear regression. We checked model assumptions and linearity by
plotting. Next, multivariable linear regression (MLR) models were fit by multiple selection criteria (stepwise, forward, adjusted
R2, Mallow’s Cp) to identify best predictors of EQ-5D. We tested for inclusion of interaction terms, checked for collinearity,
and evaluated overall model fit (i.e., plot residuals, inspect outliers). All analyses were performed using SAS (9.4).

Results: Baseline characteristics of 94 adults with SAPHO-CNO who were included in this cross-sectional analysis
are summarized in Table 1. All explanatory variables were significantly associated with EQ-5D in bivariable analyses

Table 1. Baseline demographics and disease characteristics of adults with SAPHO-CNO.

Table 2. Bivariable and multivariable linear regression analyses of explanatory variables with EQ-5D.
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(p< 0.05). In MLR analyses, repeated modeling using alternative selection criteria determined that a three-variable
model (Pain Score, Inflammatory Arthritis, Chronic Pain) provided the best fit (adjusted-R2 = 0.53; p< .001). Due to
collinearity of Pain and Function (rho=0.80), models were fit with Pain only. Thus, higher pain score, presence of
inflammatory arthritis and chronic pain were significantly associated with a decrease in mean EQ-5D. Comparing
standardized regression coefficients suggests that increases in pain score are associated with the largest decrease
in EQ-5D (Table 2).

Conclusion: We identified novel factors associated with decreased HRQOL in adults with SAPHO-CNO. Patient-reported
pain or function, presence of inflammatory arthritis, and comorbid chronic pain should be addressed in the treatment of
adults with SAPHO-CNO towards improving QOL.

Disclosure: A. Lenert: None; H. Abodeely: None; K. Chan: None; S. Hong: None; A. Jayatilleke: None; C. Kremer:
None; E. Leisinger: None; P. Lenert: None; M. Oliver: None; T. Sato: None; M. Smith: None; T. Jenna: None;
Y. Zhao: Bristol-Myers Squibb(BMS), 5; J. Templin: None; R. Domsic: AstraZeneca, 2;M. Vaughan-Sarrazin: None;
D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9; P. Ferguson: None.
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Construct Validity of the IDEOM Musculoskeletal Questionnaire (IDEOM
MSK-Q) Using Data from the Cohort for Psoriasis and Psoriatic Arthritis
Registry (COPPAR)
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Table 1. Spearman’s correlations between the IDEOM MSK-Q subscores and other measures assessing similar constructs among patients with
PsA and psoriasis
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Background/Purpose: Patients with psoriasis often present with musculoskeletal (MSK) symptoms, yet validated
instruments to measure MSK symptoms in this population are limited. The IDEOM MSK-Q is a novel patient-reported
outcome measure to evaluate MSK symptoms and their impact in individuals with psoriasis with or without concomitant
psoriatic arthritis (PsA). The instrument has 3 subscores: Intensity of MSK Symptoms (3 items), Impact of MSK

Table 2. Spearman’s correlations between the IDEOMMSK-Q subscores and other measures assessing related (but dissimilar) constructs among
patients with PsA and psoriasis

Table 3. Known-groups validity of the IDEOM MSK-Q Subscores
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Symptoms (4 items), and Intensity of Fatigue (1 item). This study evaluated the construct validity of the IDEOM MSK-Q
in a real-world cohort.

Methods: Data for analysis was obtained from the Cohort of Psoriasis for Psoriatic Arthritis Registry (COPPAR). We
tested a-priori hypotheses about the correlation of the IDEOM MSK-Q subscores with scores of instruments measuring
similar (r > 0.5) or related but dissimilar (r > 0.3) constructs (convergent validity) using Spearman’s rank correlation. To
determine known-groups validity, we tested a-priori hypotheses about differences in the IDEOM MSK-Q subscores
among groups based on disease severity as defined by the Psoriatic Arthritis Impact of Disease (PsAID-9), Minimal Dis-
ease Activity (MDA), Disease Activity in Psoriatic Arthritis (DAPSA), Routine Assessment Patient Index Data-3
(RAPID3). The median scores for each subscore of the IDEOM MSK-Q were compared among groups using Wilcoxon
rank sum and Kruskal Wallis H tests. Construct validity was considered sufficient if at least 75% of the correlations
aligned with the hypotheses.

Results: A total of 79 participants with psoriasis-only and 166 patients with psoriasis and concomitant PsA were
included. In the psoriasis group, the mean age was 54.8 (SD 16.5), and 43% were female. In the PSA group, the mean
age was 56.9 (SD 12.8), and 53.6% were female. Overall, more than 90% of correlations were aligned with hypotheses
(Tables 1 and 2). Among patients with PsA, the Intensity of MSK Symptoms subscore strongly correlated with Pain Numeric
Rating Scale (r=0.76) and tender joint count (r=0.58). The Impact of MSK Symptoms subscore strongly correlated with
PsAID9 (r=0.75) and RAPID3 (r=0.69). Among patients with PsA and PsO, The Impact of MSK Symptoms subscore and
the Fatigue subscore strongly correlated with EQ5D Index Score (r=-0.59 - -0.69) and FACIT-Fatigue (0.60-0.70), respec-
tively. The IDEOM MSK-Q differentiated among individuals with different levels of PsA severity as defined by PsAID-9,
MDA, DAPSA, and RAPID3 (Table 3).

Conclusion: Overall, the IDEOM MSK-Q has sufficient construct validity to assess musculoskeletal symptoms in
patients with psoriatic disease. Assessments of other critical measurement properties, including test-retest reliability
and responsiveness, are currently in progress.

Disclosure: L. Perez Chada: Group for Research And Assessment for Psoriasis and Psoriatic Arthritits, 5; R. Li: None;
v. feathers: None; K. Schnock: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5; H. Early: None; G. Carter: None;
N. Shahriari: None; A. Zhang: None; J. Cui: None; M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual,
2, 5, Bristol-Myers Squibb(BMS), 2, 5, Canfite, 11, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and
Johnson, 2, 5, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point,
2; N. Shadick: Abbbvie, 5, AQtual, 5, BMS, 5, Janssen, 5; A. Gottlieb: Amgen, 1, 2, AnaptypsBio, 1, 2, Avotres Thera-
peutics, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeutics, 1, 2, Eli Lilly, 1, 2, Highlights
Therapeutics, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2, 5, Xbiotech, 1, 2; J. Merola:
AbbVie, 12, Consultant and/or investigator, Amgen, 12, Consultant and/or investigator, AstraZeneca, 12, Consultant
and/or investigator, Biogen, 12, Consultant and/or investigator, Boehringer Ingelheim, 12, Consultant and/or investiga-
tor, Bristol Myers Squibb, 12, Consultant and/or investigator, Dermavant, 12, Consultant and/or investigator, Eli Lilly,
12, Consultant and/or investigator, Janssen, 12, Consultant and/or investigator, MoonLake, 12, Consultant and/or
investigator, Novartis, 12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investigator, Sanofi-
Regeneron, 12, Consultant and/or investigator, Sun Pharma, 12, Consultant and/or investigator, UCB, 12, Consultant
and/or investigator.
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Abstract Number: 2154

“I Have Taken Five Different Kinds of Tablets and Injections, and I Still
Have Foot Pain”: An International Outcome Measures in Rheumatology
(OMERACT) Qualitative Study Exploring Patient Perspectives of Foot and
Ankle Disorders

Lara Chapman1, Caroline Flurey2, Anthony C. Redmond1, Pam Richards3, Eiman Soliman4, Abdelhfeez Moshrif5, Lucy
Malone6, Christopher Joyce7, Marian Hannan8, Philip S. Helliwell9, Catherine Hofstetter10, Hylton Menz11, Beverley
Shea12 and Heidi Siddle1, 1University of Leeds, Leeds, United Kingdom, 2University of the West of England, Bristol,
Bristol, United Kingdom, 3OMERACT, Bristol, United Kingdom, 4Alexandria Faculty of Medicine, Alexandria, Egypt, 5Al-
azhar university, Assiut, Egypt, 6Harrogate and District NHS Foundation Trust, Harrogate, United Kingdom, 7Homerton
Healthcare NHS Foundation Trust, London, United Kingdom, 8Marcus Institute for Aging Research, Hebrew SeniorLife,
Milton, MA, 9Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK, Leeds,
United Kingdom, 10OMERACT, Toronto, Canada, 11La Trobe University, Fairfield, Victoria, Australia, 12Ottawa Hospital
Research Institute, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The foot and ankle are frequently affected in rheumatic and musculoskeletal diseases (RMDs), yet
there is a lack of high-quality evidence to determine the effectiveness of treatments. Outcomes in foot and ankle research
are often inconsistently measured, impeding evidence synthesis. Additionally, clinical decisions are based on research out-
comes, but these outcomes are not always regarded as important by patients. The OMERACT Foot and Ankle Working
Group is developing a standardised core outcome set to address these issues [1]. This international qualitative study aimed
to understand what domains matter to patients with a range of RMDs who had sought treatment for foot and ankle disor-
ders, to inform core outcome set development.

Methods: Patients were recruited through clinical departments and electronic mailing lists, and invited to participate in a sin-
gle semi-structured interview. Interview transcripts were analysed using a mixed deductive/inductive approach to the frame-
work method. Patient research partners co-produced the interview schedule and recruitment materials, and interpreted
results.

Results: Fifty-six patients (37 female; age range 27-76) in eight countries (United Kingdom, Republic of Ireland, Malta,
Serbia, Egypt, United States, Canada, Australia) participated. Participants had a variety of RMDs, including rheumatoid
arthritis, spondyloarthropathies, juvenile idiopathic arthritis, osteoarthritis, crystal arthropathies, connective tissue diseases
andmusculoskeletal disorders affecting the foot and ankle in the absence of systemic disease (e.g. plantar heel pain, Achilles
tendinopathy). Signs and symptoms of importance to participants included pain, physical function (range of movement, stiff-
ness, muscle weakness, joint instability, balance and altered gait), deformity, fatigue (overall, cognitive and foot/ankle-
specific fatigue), skin and nail health, and swelling. These domains impacted on activities and participation (walking, driving,
work, household responsibilities, socialising, religious activities, sports, exercise and leisure), psychological health, sleep,
footwear and personal expenses (see Image). Similar domains were important to participants regardless of their condition
or geographic location. Most participants expressed dissatisfaction and uncertainty relating to treatments. Contextual fac-
tors influencing domain priorities, including age, gender, symptom duration and severity, and healthcare system, were also
identified.
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Conclusion: Foot and ankle disorders have far-reaching consequences for RMD patients, but are often inadequately
treated. This large qualitative study provides a foundation for achieving international consensus on outcomes to be mea-
sured in all future clinical trials in this area, and identifies contextual factors that should also be taken into consideration when
interpreting trial results. Standardising the measurement of outcomes that are meaningful to patients could improve evi-
dence for foot and ankle treatments and facilitate translation of research findings into clinical practice.

Disclosure: L. Chapman: None; C. Flurey: None; A. Redmond: None; P. Richards: None; E. Soliman: None;
A. Moshrif: None; L. Malone: None; C. Joyce: None;M. Hannan: None; P. Helliwell: AbbVie, 12, fees for educational
services, Amgen, 12, fees for educational services, Eli Lilly, 12, Speaker and/or consulting fees, Janssen, 12, fees for
educational services, Novartis, 12, fees for educational services; C. Hofstetter: None; H. Menz: None; B. Shea: None;
H. Siddle: Janssen, 6.

Abstract Number: 2155

Direct Comparison of Sleep Quality and Risk Factors for Poor Sleep
Across Rheumatoid Arthritis, Axial Spondyloarthritis and Psoriatic
Arthritis

Dagna Polak1, Mateusz Wilk2, Piotr Kuszmiersz1, Glenn Haugeberg3, Mariusz Korkosz4 and Zofia Guła4, 1University
Hospital in Cracow, Krak�ow, Poland, 2Univesity Hospital in Cracow, Krak�ow, Poland, 3Sørlandet Hospital, Kristiansand,
Kristiansand, Norway, 4Department of Rheumatology and Immunology, Jagiellonian University Medical College, Krak�ow,
Poland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Image. Domains of importance to participants with foot and ankle disorders in RMDs.
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Background/Purpose: Sleep disorders are common among patients with inflammatory arthritis (IA) and have probably
bilateral influence on disease activity and quality of life. Pathomechanism of sleep impairment is complex and may differ
among patients with RA, axSpA and PsA. Our research offers a novel direct comparison of sleep quality and risk factors
for poor sleep in these three most common forms of IA.

Methods: Cross sectional study of real-world data of 319 adult IA patients from PolNorRHEUMA registry utilizing GoTreatIT
software. Variables obtained during routine outpatient visits included demographics, ESR, CRP, swollen and tender joint
count, global pain, back pain at night, fatigue and disease activity scores: DAS28-CRP for RA, BASDAI for axSpA and
DAPSA for PsA. Sleep quality was assessed using Pittsburgh Sleep Quality Index (PSQI) and scores higher than 5 were
identified as poor sleep. All patients completed the Multidimensional Health Assessment Questionnaire (MDHAQ). Statistics
included ANOVA with post-hoc (Tukey), Chi-square, and multivariable adjusted linear regression (enter procedure).

Results: We included 134 RA, 105 axSpA and 80 PsA patients. Patient characteristic is shown in Table 1. Prevalence of
poor sleep varied from 53,8% in PsA, 56% in RA, to 66% in axSpA. No significant differences in consecutive sleep domains
were identified (Table 2). However, we found slightly different independent risk factors for poor sleep as measured in PSQI
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(Table 3), namely higher BMI and increased level of CRP in RA and back pain at night in axSpA and PsA. Additional factors
included female gender in axSpA and older age in PsA. In the baseline linear regression model, other variables such as
SJC28, TJC28, and specific HAQ components (anxiety, depression, fatigue) were initially included as covariates. However,
due to significant multicollinearity, we decided to remove them from the final model used in the analysis. We also found good
correlation coefficients between the specific HAQ component related to sleep quality and PSQI score: 0.59 for RA (p< 0.01),
0.57 for axSpA (p< 0.01), and 0.65 for PsA (p< 0.01).

Conclusion:Our research confirms high prevalence of sleep disturbances in RA, axSpA and PsA, without differences in par-
ticular sleep domains but different independent risk factors for poor sleep. The HAQ component related to sleep quality
could serve as a potential screening tool for identifying patients who may benefit from further sleep quality evaluation.

Disclosure: D. Polak: None; M. Wilk: None; P. Kuszmiersz: None; G. Haugeberg: None; M. Korkosz: None;
Z. Guła: None.

Abstract Number: 2156

Differential Item Functioning of Inflammatory Back Pain Criteria in US
Subpopulations

Mark Hwang1, Seokhun Kim2, Shervin Assassi3, Alexis Ogdie4, Michael Weisman5, John Reveille6 and Charles Green2,
1Department of Internal Medicine, Division of Rheumatology, John P. and Katherine G. McGovern School of Medicine,
UTHealth Houston, Houston, TX, 2UTHealth Houston, Houston, 3UTHealth Houston Division of Rheumatology, Houston,
TX, 4Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA,
5Stanford University, Los Angeles, CA, 6UTHealth Houston Division of Rheumatology, Houston

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: IInflammatory back pain (IBP) has clinical features that distinguish it from other back pain etiologies.
While there are established IBP criteria, in different subpopulations criteria performance may differ. This study investigates
IBP criteria items in different age, gender and race groups from a nationally representative cohort.
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Methods: Methods:We studied the National Health and Nutrition Examination Survey (NHANES) 2009-2010 dataset, a US
nationally representative data collection with demographic weighting. In the dataset, the Arthritis Questionnaire (ARQ)
included all questions from Calin, European Spondyloarthropathy Study Group (ESSG), and Berlin IBP criteria (8a and 7b
question sets)(1). We applied Differential Item Functioning (DIF) Analysis based on Item response theory (IRT) for age
(20-49 years vs. >50 years of age), gender (men vs. women) and race (white vs. non-white) groups on each IBP criterion.
With an anchor item selected from constrained baseline approach, chi-squared-based model comparison was performed
to identify DIF for each item between the groups. Bonferroni correction was used adjust for multiple comparisons.

Results: There were 1511 patients with complete ARQ IBP questionnaires. DIF analysis for age groups revealed DIF in at
least 1 item for all IBP Criteria, suggesting systemic difference between younger and older patients’ responses. Berlin 8a
showed one uniform DIF item, indicating that older individuals found it harder to answer ’yes’ to the ‘improvement with exer-
cise/no improvement with rest’ item but still had similar IBP discriminative ability. Additionally, Berlin 7b’s ‘adult onset <
30 years old’ item displayed non-uniform DIF, indicating systematic bias across age groups. Non-uniform DIF/systematic
bias for the items ‘adult onset < 40/< 45’ and ‘morning stiffness’ were observed in Calin and ESSG criteria. respectively.
Other items showed no DIF for age groups. For Berlin 8a, a model with simultaneous constraints for all the identified DIF
and non-DIFs (partial invariance model) was as good as the reference model with only anchor variable constrained. Further,
the variance and mean of the latent IBP variable were equal between the age groups (Table 1)
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In our race and gender analyses, DIF was only found in the Berlin 8a lower back pain item for gender groups (Tables 2 &3).
None of the other IBP criteria had DIF observed. For race groups, the partial invariance model was as good as the reference
model for most of the criteria (Table 2). In contrast, for gender groups, the partial invariance model was not as good as the
reference model for most of the criteria (Table 3).

Conclusion: These findings highlight the importance of considering demographic factors in the interpretation of IBP criteria,
particularly in older patients and among different genders where systemic bias were observed. Further research is warranted
to explore the implications of these findings for accurate IBP detection, especially in diverse populations.

1. Weisman MH, Witter JP, Reveille JD. The prevalence of inflammatory back pain: population-based estimates from the US
National Health and Nutrition Examination Survey, 2009-10. Ann Rheum Dis. 2013;72(3):369-73.

Disclosure: M. Hwang: Eli Lilly, 5, Janssen, 5, UCB Pharma, 2; S. Kim: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5,
BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; A. Ogdie: AbbVie,
2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC, 2, Eli Lilly and Company, 2, Gilead, 2, GSK,
2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2; M. Weisman: None; J. Reveille: None;
C. Green: None.
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Abstract Number: 2157

Dimensionality of Inflammatory Back Pain Criteria in the US Population

Mark Hwang1, Seokhun Kim2, Shervin Assassi3, Alexis Ogdie4, Michael Weisman5, John Reveille6 and Charles Green2,
1Department of Internal Medicine, Division of Rheumatology, John P. and Katherine G. McGovern School of Medicine,
UTHealth Houston, Houston, TX, 2UTHealth Houston, Houston, 3UTHealth Houston Division of Rheumatology, Houston,
TX, 4Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA,
5Stanford University, Los Angeles, CA, 6UTHealth Houston Division of Rheumatology, Houston

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The evaluation of axial spondyloarthritis relies on capturing various inflammatory back pain (IBP) fea-
tures, represented in IBP criteria. This study examines the dimensionality of various IBP criteria focusing on how many dis-
tinct constructs or dimensions they measure in a nationally representative sample.

Methods: We studied the National Health and Nutrition Examination Survey (NHANES) 2009-2010 dataset, a US nationally
representative data collection with demographic weighting. A one-time collection in NHANES contained the Arthritis Question-
naire (ARQ) in the 2009-2010 dataset, which included all questions from Calin, European Spondyloarthropathy Study Group
(ESSG), and Berlin criteria (8a and 7b)(1). Confirmatory Factor Analysis (CFA) was performed to assess if there are latent con-
structs underlying the observed items such as symptoms of back pain and stiffness and their dimensionality in the context of
these criteria. CFA models were assessed and compared using Chi-squared log-likelihood (LR) test (χ2) Comparative fit Index
(CFI), Root Mean Square Error (RMSEA), and Standardized Root Mean Square Residual Aikike Information Criteria (AIC) and
Bayesian Information Criteria (BIC) Exploratory Factor Analysis (EFA) was also conducted using the Principle Component Anal-
ysis (PCA) method with eigenvalues >1 and scree plot inflection points considered to determine optimal domains.

Results: There were 1511 patients with complete ARQ IBP questionnaires analyzed (Table 1). For all IBP criteria (e.g., Calin,
ESSG, Berlin 8a and Berlin 7b), CFA favored 1-factor models with non-significant chi-squared test, improved RMSEA, AIC
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and BIC observed as compared to 2-factor models. However, there was potential multidimensionality observed on EFA in
IBP questionnaires given the Scree plot inflection points of 3,3,1,1 factors for the Calin, ESSG, Berlin 8a and 7b question-
naires, respectively (Figure 1.).

Conclusion: This study demonstrates that IBP predominantly measure a single underlying construct, suggesting consis-
tency in capturing a core aspect of axial spondyloarthritis. Despite some indications of multidimensionality in Exploratory
Factor Analysis (EFA), the overall findings support the use of these criteria in clinical settings for a comprehensive patient
assessment, particularly in the Berlin IBP criteria. Further research is needed to confirm the validity of these findings across
different subpopulations on a national level.

Disclosure: M. Hwang: Eli Lilly, 5, Janssen, 5, UCB Pharma, 2; S. Kim: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5,
BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; A. Ogdie: AbbVie,
2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, CorEvitas, LLC, 2, Eli Lilly and Company, 2, Gilead, 2, GSK,
2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2; M. Weisman: None; J. Reveille: None;
C. Green: None.

Abstract Number: 2158

An MVPA Is MVPA Is MVPA, or Is It? Impact of the Definition of Moderate
to Vigorous Physical Activity (MVPA) on Its Amount in Persons with
Advanced Knee Osteoarthritis

Samantha Chin1, Jamie Collins1, Jeffrey Katz2, Dorothy Dunlop3, Lauren Mitchell1, Rowland Chang4, Khara James1,
Christine Pellegrini5, Jason Kim6, Katharine Fox1, Anne Holleman1 and Elena Losina1, 1Brigham and Women’s Hospital,
Boston, MA, 2Brigham and Women’s Hospital, Brookline, MA, 3Northwestern University, New Haven, CT, 4Northwestern
University Division of Rheumatology, Chicago, IL, 5University of South Carolina, Columbia, SC, 6Arthritis Foundation,
Atlanta, GA

Figure 1. Exploratory Factor Analysis Scree plots of Inflammatory Back Pain Criteria. The Berlin 8a (a.) and 7b (b.) had 1 factor identified via Prin-
ciple Component Analysis and Promax rotation. .The Calin (c.) and ESSG (d.) IBP criteria had 3 factors identified.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: ActiGraph is a gold standard for MVPA assessment with several counts per minute (CPM) validated
thresholds proposed to measure MVPA. Historically, these thresholds have been derived in the general population. Older
persons exert more energy performing similar tasks compared to younger persons and may require an age specific MVPA
threshold. Triaxial accelerometry can measure sources of MVPA other than walking. We sought to evaluate the variability
of MVPA defined by various thresholds and to determine the association among walking-based and CPM-defined MVPA.

Methods:We analyzed data from persons undergoing eligibility assessment for the 5-center Knee Arthroplasty Activity Trial,
which recruits patients scheduled to undergo total knee arthroplasty. We asked individuals to wear an ActiGraph GT3X on their
hip for 7 days. We included data from persons who wore an ActiGraph for 4+ days with 10+ hours/day.We considered several
validated CPM thresholds and one step-based threshold, defining MVPA as tasks performed at >3 Metabolic Equivalent of
Tasks (METs). Thresholds included both triaxial vector-magnitude-based (VM) for the general (Freedson, 2690 CPM) and older
(Barnett, 1924 CPM) populations, and vertical axis-based (VA) MVPA for the general (Troiano, 2020 CPM) and older (Barnett,
1013 CPM) populations. We established individualized step-based MVPA thresholds for each participant using their measured
step length and used a validated threshold of 2.5 km/h as the velocity consistent with exerting energy at 3 METs in older peo-
ple. We calculated weekly MVPA for each threshold and examined linear correlations across different thresholds. We usedmul-
tivariable linear regressions adjusting for age, sex, step length, and BMI to examine the association between step-based MVPA
and VM CPM MVPA. We estimated levels of adherence to CDC PA guidelines (>150 min of MVPA) for each threshold.

Results: Among 324 individuals, mean age was 65.9 years (SD 7.9), 61.4% were females, mean BMI was 31.0 kg/m2 (6.1),
and average daily step count was 4738 (2372). Minutes per week of MVPA varied depending on the threshold used, with
lowest amount from the step-based method – mean 63.2 (91.9) to the highest using VM for older persons – 459.0
(278.4). The Pearson correlation among MVPA defined by alternative thresholds ranged from 0.55 (Barnett, VA and step-
based) to 0.94 (Barnett and Freedson, VM). The figure describes adherence to CDC PA guidelines using alternative thresh-
olds. We found that every 30 min increase in VM CPM MVPA for older persons was associated with an increase in step-
based MVPA of 4.7 min, and for every increase of 1000 steps/day, step-based MVPA increased by 26 min. Among persons
with < 30 min of step-based MVPA (�50% of the sample), VM CPM MVPA averaged at 138 (135) min (Freedson) and
338 (231) min (Barnett).

Conclusion: Time spent in MVPA is highly sensitive to the MVPA threshold used. Walking-based MVPA represents only a
small proportion of MVPA defined by CPM. In persons scheduled for TKA, most ambulation appears to occur at energy

4356

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



expenditures lower than 3 METs. For studies or interventions focused on increased walking/ambulation, investigators may
consider using step-based thresholds.

Disclosure: S. Chin: None; J. Collins: Boston Imaging Core Lab LLC, 2; J. Katz: None; D. Dunlop: None; L. Mitchell:
None; R. Chang: None; K. James: None; C. Pellegrini: None; J. Kim: None; K. Fox: None; A. Holleman: None;
E. Losina: None.

Abstract Number: 2159

Reaching Those in Need: Understanding the Reach of a Digital Program
for Lupus Self-Management Education

Katherine Carpenter1, Melissa French2, Sara Johnson3, Janet Johnson3, Ashley Holden4, Joy Buie1, Melicent Miller1 and
Mary Crimmings1, 1Lupus Foundation of America, Washington, DC, 2Lupus Foundation of America, Alexandria, VA,
3ProChange Behavior Solutions, South Kingstown, RI, 4Lupus Foundation of America, Bossier City, LA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: As part of a 5-year cooperative agreement with the Centers for Disease Control and Prevention, The
Lupus Foundation of America (LFA) has implemented the digital lupus self-management (SM) education program, Strategies
to Embrace Living with Lupus Fearlessly (SELF). Launched in January 2022, SELF is a user-tailored program for people with

Figure 1. Race and ethnicity are shown for SELF users who completed the program intake assessment from January 2022- September 2023
(n=2671).
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lupus (PWL) that offers skill-building activities for four key lupus SM behaviors (managing symptoms, managing stress, man-
aging medication, and working with a healthcare team) as well as symptom and medication trackers, a journal, and links to
support resources. It is known that lupus disproportionately impacts women, specifically those from racial and ethnic minor-
ity groups, in terms of prevalence, morbidity, and mortality. Adverse social determinants of health (SDOH) can further exac-
erbate the impact of lupus on vulnerable PWL. By understanding the reach of SELF through user demographics and social
needs, we aim to identify opportunities for broader dissemination.

Methods: From January 2022 to September 2023, SELF collected information on demographics and social needs from
users who completed the intake assessment (n=2671). Social needs questions are from the AAFP Social Needs Screen-
ing Tool (short form) for selected needs that can be sufficiently resourced in SELF. Questions were modified to reduce
response burden; some were summarized by category (e.g., food insecurity, bill pay insecurity, housing insecurity)
(Figure 2).

Results: SELF users identified primarily as female (95.8%, n=2558) with a mean age of 46.6 years (13.2 SD). Most users
were diagnosed by a rheumatologist (98.2%). Race is reported in Figure 1 with 67.0%White, 21.9% Black or African Amer-
ican, 3.7% Asian, 0.8% American Indian or Alaska Native, and 0.1% Native Hawaiian or Pacific Islander. Users were 14.2%
of Hispanic, Latino, or Spanish origin. Of SELF users who answered social needs questions (n=1293), those who screened
positive were: 26% with food insecurity, 47% with bill pay insecurity, 21% with housing insecurity, 18% with distance/
transportation barriers, and 5% with childcare barriers (Figure 2).

Conclusion: There is great opportunity for SELF to reach a younger and more racially and ethnically representative popula-
tion of PWL. Although we did not have sufficient data to analyze social needs by race in detail, broadly speaking, we saw that
SELF users from racial and ethnic minority groups have higher needs. With broader dissemination of SELF, it is likely that
reported social needs will grow. Moreover, PWL with social needs may face greater challenges in learning SM skills. To serve
PWL with greater needs, SELF will need to grow with its users in terms of accessibility and health literacy.

For each social need category, % response represents users who responded yes to one or both included questions
(n=1293). Bill pay insecurity (47%) and food insecurity (26%) were the areas with greatest need. Social needs questions
were summarized by category as follows: Food insecurity (Hunger Vital Sign, a validated tool from the Food Research
and Action Center)- Were you worried that your food would run out before you got money to buy more?, Did the food
you buy not last and you didn’t have money to get more?; Bill pay insecurity- Has the electric, gas, oil, or water company
threatened to shut off or shut off services in your home?, How often do you not have enough money to pay your bills?;
Housing insecurity- Worry that in the next two months you may not have stable housing?, Have problems with the place
you live including any of the following: bug infestation, mold, lead paint/pipes, inadequate heat, oven/stove not working,
no/not working smoke detectors, water leaks?; Transportation barriers- Put off or neglect going to the doctor because
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of distance or transportation?; Child care barriers- Have problems getting child care that make it difficult for you to work or
study?

Disclosure: K. Carpenter: None;M. French: None; S. Johnson: None; J. Johnson: ProChange Behavior Systems, 3;
A. Holden: None; J. Buie: None; M. Miller: None; M. Crimmings: None.

Abstract Number: 2160

Development of a Lupus Chatbot

Leila Khalili1, Pooja Desai2, Maya Souvignier1, Sophie Askanase2, Lena Mamykina2 and Anca Askanase1, 1Columbia
University Medical Center, New York, NY, 2CUIMC, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Artificial Intelligence (AI) is poised to take the world of medicine by storm. The next decade will likely
bring major changes in technology use in healthcare including the incorporation of AI in diagnosis, treatment, provider inter-
action, and patient engagement. Chatbots equipped with AI are in use for healthcare applications including those that pro-
vide education and support to patients with chronic diseases. As of yet, there are no chatbots for lupus, arthritis, or lupus
research. A chatbot to expand lupus clinical trial education and enhance the educational experience is likely to provide the
much-needed personalized education that patients with lupus, and any auto-immune disease, crave.

Methods: We set up to develop and feasibility test a lupus chatbot in collaboration with a bioinformatics group at CUMC
with previous experience developing chatbots. The chatbot, named LupusCoach, is an automated system, responses are
sent automatically, and daily or weekly messages (based on patient preference) with educational info about both SLE infor-
mation/symptoms, links, clinical trials, and resources are sent to patients. Further, patients have the opportunity to set
weekly goals to manage their disease. Messages and goals were developed based on patient feedback from the NYC

Figure 1: Examples of LupusCoach messages
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Lupus Clinical Trials Education Program. Subsequently, we conducted a focus group of 6 diverse lupus patients that
assessed chatbot usability, format, and effectiveness of educational messaging. The focus group provided qualitative feed-
back on chatbot questions, themes, and usefulness.

Results: Figure 1 shows examples of coach messages, Table 1 and 2 show examples of informational content and goals.
Focus group feedback from patients was overwhelmingly positive and included satisfaction with the interactive nature of
the bot, the ability to learn more about their disease, and found the goal setting extremely useful for disease management.
Patients confirmed that the chatbot was easy to navigate in comparison to a potentially complex website. Patient recom-
mendations included the ability to track symptoms and disease progress and suggested a symptom checker with Q&A
and prompts on when to contact lupus providers. Additionally, patients commented the need for ore community/support
resources and expressed interest in combining AI assistance with patient affinity groups and provide access to a variety of
online resources to build community and enhance knowledge.

Conclusion: Overall, patients indicated high levels of satisfaction and were excited about LupusCoach and how it may aid
patients in navigating a complex and challenging disease through education, future oriented thought through goal-setting,

Table 1: Examples of informational content in the form of potential questions to and answers from LupusCoach.

Table 3: Examples of patient goal setting that can be provided by and/or set with the chatbot.
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understanding of, and easy access to clinical trials. Based on patient feedback, it is imperative we work to further this effec-
tive and helpful tool through testing of functionality, usability, and performance. The next step is to test and survey a larger
group of 20 patients, using pre/posttest method, questionnaires, and surveying for satisfaction.

Disclosure: L. Khalili: None; P. Desai: None; M. Souvignier: None; S. Askanase: None; L. Mamykina: None;
A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Cel-
gene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline (GSK), 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA, 2, Pfizer,
2, Sana, 2, Sanofi, 2, UCB, 2.

Abstract Number: 2161

Parent and Youth Report of Psychosocial Functioning in Chronic
Childhood Vasculitis

Camille Wilson1, Kimberly Morishita2, Else Bosman3, Alana Leever4, Mahmoud Kallash5, Anne Dawson1, David Cabral6
and Vidya Sivaraman7, and the PedVas investigator network, 1Nationwide Children’s Hospital, Columbus, OH,
2University of British Columbia - Vancouver, Vancouver, BC, Canada, 3UBC, Vancouver, BC, Canada, 4Nationwide
Children’s Hospital, Ohio State University, Columbus, OH, 5Nationwide Children’s Hosptial, Columbus, OH, 6BC
Children’s Hospital and University of British Columbia, Vancouver, BC, Canada, 7Nationwide Children’s Hospital/ The
Ohio State University, Columbus, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Collaborative research efforts have allowed great strides to advance treatment and care for pediat-
ric patients living with chronic vasculitis. However, little research has been published examining the psychosocial impact of
pediatric vasculitis. In adults with vasculitis, anxiety, depression, and fatigue have often been associated with lower quality
of life. The opportunity to better understand the functional impact of chronic health conditions like pediatric vasculitis repre-
sents an important area of study. Patient reported outcomes captured in the PedVas registry enable a direct assessment of
parent and youth psychosocial functioning and shed light on this area of care.

Methods: Data collected from 2021-2024 from the Pediatric vasculitis initiative (PedVas), a large international registry for
chronic childhood vasculitis, was used for this study. Dyads who completed parent and self-report versions of the PedsQL,
PROMIS Fatigue and Depression scales at study entry were eligible for inclusion.

Results: Thirty-six parent-youth dyads were included. 52% of the sample were teens (ages 13-18) and 22% were chil-
dren (ages 8 to 12). Diagnoses included granulomatosis with polyangiitis (38.9%), microscopic polyangiitis (19.4%),
ANCA positive pauci-immune glomerulonephritis (16.7%), Takayasu’s arteritis (13.9%), polyarteritis nodosa (5.6%), and
eosinophilic granulomatosis with polyangiitis (5.6%). Overall means of PedsQL and PROMIS fatigue and depression
scales were within the average range for age based on parent and youth report. PedsQL and PROMIS fatigue ratings
did not significantly differ between parent and youth report. 14% of youth on the PROMIS report elevated levels of depres-
sion and fatigue (≥1.5 SD worse than average). Closer examination of PedsQL items indicate that teens endorsed ele-
vated emotional symptoms, reporting ‘often’ or ‘almost always’ feel angry (16%), have trouble sleeping (16%), or worry
about what will happen to me (26%).
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Conclusion: Overall, parent and youth ratings from the PedVas registry indicate relatively intact functioning on psychosocial
measures. A small subset of youth report higher rates of anxiety, depression, and fatigue that may impact quality of life, sug-
gesting the potential for youth with vasculitis to benefit from routine screening in these areas. Close monitoring of youth and
families by psychology/mental health care providers serve as an important aspect of healthcare care integration to ensure
that their psychosocial needs are being met over time. Further exploration of psychosocial functioning linked with medical
severity is recommended to better understand the relation between disease severity and psychosocial outcomes.

Disclosure: C. Wilson: None;K.Morishita: None; E. Bosman: None;A. Leever: None;M. Kallash: None;A. Dawson:
None; D. Cabral: None; V. Sivaraman: None.

Abstract Number: 2162

Exploring Barriers to Rheumatoid Arthritis Treatment Changes: Insights
into Patient Concerns

Nicholas McCormick1, Jeffrey Curtis2, Amy Mudano3, Shilpa Venkatachalam4, Kelly Gavigan5, Fenglong xie6, Patrick
Stewart7 and Kimberly Garza1, 1Auburn University, Auburn, AL, 2Illumination Health, Birmingham, AL, 3Illumination
Health, Hoover, AL, 4Global Healthy Living Foundation, New York, NY, 5Global Healthy Living Foundation, Upper Nyack,
NY, 6University of Alabama at Birmingham; Illumination Health, Birmingham, AL, 7Illumination Health, Vero Beach, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: People with rheumatoid arthritis (RA) often hesitate to adjust their treatment due to concerns about
medication risks and benefits. This study investigates RA patients’ satisfaction with their disease control, as well as their
interest and concerns regarding treatment changes.

Methods: In 2023-4, a web-based survey was administered to RA patients as part of routine check-in procedures within
offices of community rheumatologists in the Excellence Network in Rheumatology (ENRGY), a practice-based research net-
work. The survey assessed patients’ satisfaction with current disease control, interest in discussing RA medication changes
with their provider, and treatment adjustment concerns. We hypothesized that patients’ concerns about adjusting their
treatment—categorized into safety, efficacy, practical, and other domains—would differ significantly between varying levels
of patient dissatisfaction. Binary logistic regression analyzed concerns by dichotomized dissatisfaction levels, providing
odds ratios (OR) and p-values.

Results: Of 26,377 respondents with RA, 73.0% were "very satisfied" (38.1%) or "somewhat satisfied" (34.9%) with their
current RA disease control. Among the 61.9% who were less than "very satisfied,” 34.0% were "somewhat interested"
and 23.4% were "very interested" in discussing medication changes with their provider, yet half of them (54.3%) had not
done so in the last six months. Of the 16,298 less-than-"very satisfied" patients, 57.5% expressed interest in talking to their
provider about adjusting their medication, including 53.0% of "somewhat satisfied," 56.1% of "neither satisfied nor
dissatisfied," and 71.1% of "somewhat or very dissatisfied" patients. Among the 6,605 patients disinterested in adjusting
their treatment, 36.8% were less-than-"satisfied" with their RA disease control. The prevailing concerns endorsed by these
disinterested patients were: 1) new medication not working, 2) current treatment is working well enough, and 3) there being
no medication better than their current. Binary logistic regression revealed that "somewhat or very dissatisfied" patients were
79% more likely to endorse safety concerns (OR = 1.79, p = 0.031), 73% more likely to endorse two differing concern
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domains (OR = 1.73, p = 0.026), and twice as likely to endorse three differing concern domains (OR = 2.06, p = 0.031) com-
pared to "neither satisfied nor dissatisfied" patients, while controlling for their total number of concerns endorsed (mean =
1.7, SD = 1.1).
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Conclusion: Most less-than-"very satisfied" patients want to discuss medication adjustments; therefore, healthcare pro-
viders should proactively engage them in these conversations. However, many patients who are neutral or dissatisfied with
their treatment remain disinterested in adjusting their medication, often due to similar efficacy concerns. Dissatisfied patients
can pose a more complex challenge for clinicians, as they are significantly more likely to endorse multiple concerns across
varying domains. Understanding a patient’s level of RA control satisfaction helps clinicians prioritize their time and the
concerns—efficacy, safety, practical, or other—to address during treatment adjustment discussions.

Disclosure: N. McCormick: None; J. Curtis: AbbVie, 5, 6, Amgen, 5, 6, Aqtual, 5, 6, Bendcare, 5, 6, BMS, 5, 6, CorE-
vitas, 5, FASTE, 6, GSK, 5, 6, Janssen, 5, 6, Lilly, 5, 6, Moderna, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Sanofi, 5, 6, Scipher,
5, 6, Setpoint, 5, TNacity Blue Ocean, 6, UCB, 5, 6; A. Mudano: None; S. Venkatachalam: None; K. Gavigan: Global
Healthy Living Foundation, 3; F. xie: None; P. Stewart: None; K. Garza: None.

Abstract Number: 2163

Predictors of Patient Engagement and Usability in a Chronic
Musculoskeletal Pain Management App

Marc Blanchard1, Cinja Koller2, Patrick Hermann1, Johanna Mettler1, Tiffany Prétat3, Pedro Ming Azevedo3 and Thomas
Hügle3, 1Lausanne University Hospital, Lausanne, Vaud, Switzerland, 2Doctoral School, Faculty of Biology and Medicine,
University of Lausanne, Genève, Vaud, Switzerland, 3Lausanne University Hospital, Lausanne, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Mobile health apps have demonstrated effectiveness in managing chronic musculoskeletal pain
syndromes such as fibromyalgia. We developed an app called POCOS for chronic musculoskeletal pain management,
focusing on a patient-centered design. Understanding the relationship between patient interaction with the app and their
clinical and demographic characteristics is essential for refining these tools and enhancing personalized digital health strat-
egies. This study aims to explore the clinical and demographic prognostic factors in patient profiles for engagement in a
mobile health app for chronic pain management.

Methods: A test version of POCOS was released for iOS and Android, with participants recruited from a multimodal care
program for chronic musculoskeletal pain. Patients underwent various assessments such as for fibromyalgia, alexithymia,

Figure 1: Heatmap illustrating correlations between clinical factors (e.g., opiate medication, depression) and app usage in chronic pain manage-
ment (POCOS).

Figure 2: Cumulative app activations per POCOS user over the first month period
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pain disability, psychiatric conditions or medication. Over four weeks, we collected usability metrics and patient-reported
outcomes through the app, with patients being weekly reminded to use the app via SMS.

Results: POCOS was presented to 44 patients. Of those, 28 (64%) accepted to use it and participate in the study, with
24 (55%) finally downloading the app and 22 (50%) actively using it. The cohort was 82% female with a mean age of 46.1
± 10.5 years. Among users, 91% fulfilled ACR criteria for fibromyalgia, 86.4% had depression, 18.2% anxiety, 13.6% Post
Traumatic Syndrome Disorder (PTSD), mean Wide Spread Index (WPI) was 12.0, and mean Symptom Severity Scale
(SSS) was 8.36; 26.3% exhibited alexithymia. Intermediate analysis shows significant correlations between cumulative app
use and opiate medication (r = 0.57, p < 0.01) and PTSD (r = 0.55, p < 0.01). Depression was negatively correlated with
app use (r = -0.47, p < 0.05). No significant correlations were observed with sex, age, BMI, FiRST (Fibromyalgia Rapid
Screening Tool), WPI, and SSS scores. App use and virtual reality session efficacy for pain reduction showed a marginally
significant correlation (r = 0.40, p = 0.07). A strong significant correlation was observed between the number of completed
health forms and app usage, indicating high compliance in patient reported outcomes documentation (0.84). Recruitment
and data collection are ongoing.

Conclusion: This study highlights how clinical and demographic factors influence engagement with the POCOS app
for chronic pain management. Positive correlations between app usage and conditions such as PTSD or opioid
medication use suggest these patients benefit from such approaches. However, the negative association with depres-
sion indicates challenges in engaging these individuals. These findings underscore the need to tailor digital health inter-
ventions to individual patient profiles for optimal engagement and outcomes. Future research with a larger cohort will
clarify these relationships and guide the refinement of personalized digital health strategies for chronic pain
management.

Disclosure: M. Blanchard: ATREON SA, 4; C. Koller: None; P. Hermann: ATREON SA, 12, Shareholder; J. Mettler:
None; T. Prétat: None; P. Ming Azevedo: None; T. Hügle: AbbVie/Abbott, 6, ATREON SA, 4, GlaxoSmithKlein(GSK),
6, Novartis, 6, Roche, 6.

Abstract Number: 2164

Boosting Adherence to “Sick Day Rules”: A Quality Improvement Study in
Rheumatology Outpatients on Immunosuppressive Medications, Results
of Post-intervention Phase

Merve Aksoy*, Pamela Gonzalez Manrique, Heinrich-Karl Greenblatt and Katarzyna Gilek-Seibert, Roger Williams
Medical Center, Providence, RI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Acute infections are common among rheumatology outpatients receiving immunosuppressive
medications (IS). Expert guidance advises pausing IS during acute infection, resuming only when clinically improved, known
as “sick day rules.”1 Prior studies in non-rheumatologic illnesses such as adrenal insufficiency, where medication doses
must be adjusted during acute illness, have suggested poor patient understanding of similar rules.2 However, neither this
problem nor its solution is very well documented among rheumatology outpatients receiving IS. A recent cross-sectional
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study3 in our rheumatology clinic reported concerning noncompliance rates. In this phase 2 study, we aim to improve the
rate of proper adherence to “sick day rules” in a general rheumatology clinic, hypothesizing that adherence rates would
improve significantly after we implemented clinic-wide counseling.

Methods: This study compares cross-sectional data from general rheumatology outpatients in spring 2023 (pre-inter-
vention) and 2024 (post-intervention). Participants completed the same one-page, de-identified survey both pre- and
post-intervention [Figure 1; available in both English and Spanish], responding ’yes’/’no’ to the statement: “When I
get sick, I stop taking my IS until I feel better.” Patients on any current DMARD therapy were eligible, excluding those
only taking hydroxychloroquine and/or colchicine, and were asked to indicate their current medications. Patients with-
out an active DMARD prescription, and those unable to read English or Spanish, were ineligible. The 3-month interven-
tion period consisted of brief, dedicated “sick day rules” counseling at each clinic visit, as well as signage posted
throughout the clinic.

Results: Pre-intervention data from 73 patients showed 41% noncompliance, with 30 patients indicating they did not inter-
rupt IS during illness. 9 of 37 (24%) of biologic DMARD (bDMARD) users and 21 of 36 (58%) conventional synthetic DMARDs
(csDMARD) users responded "no." Post-intervention data from 21 patients showed a decrease in noncompliance to 20%.
Noncompliance among csDMARD patients decreased to 37% (3 patients), while bDMARD noncompliance fell to 8%
(1 patient).

Figure 1. Paper survey (front and back) provided to patients.
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Conclusion: In phase 1, about 40% of patients on IS did not properly follow “sick day rules.” After an intervention of in-
person counseling and instructional signage, noncompliance was halved, particularly among bDMARD patients. However,
csDMARD users showed higher noncompliance, indicating an ongoing need to reinforce “sick day rules.”Our relatively sim-
ple intervention improved adherence to recommendations, highlighting a crucial area for quality improvement and harm
reduction. Limitations include small post-intervention sample size, as well as risk of completion bias, potentially lowering
the response rate in patients with poorer health literacy and worse disease control. Next steps will include extending phase
2 data collection and continuing to implement counseling or the foreseeable future.

Disclosure: M. Aksoy*: None; P. Gonzalez Manrique: None; H. Greenblatt: None; K. Gilek-Seibert: AbbVie/
Abbott, 6.

Abstract Number: 2165

Fertility Concerns in Adolescents and Young Adults Receiving
Gonadotoxic Medications for Rheumatic Disease

SHAHD FARAJALLAH1, Katie Dunnock2, Qing Yu3, Sangeeta Sule4 and Tova Ronis4, 1Children’s national hospital,
Washington DC, 2George Washington University, washington dc, 3George Washington University, washington dc, DC,
4Children’s National Hospital, Washington, DC

Figure 1. Paper survey (front and back) provided to patients.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Adolescents and young adults diagnosed with rheumatic diseases often require treatment with
teratogenic and cytotoxic medications to effectively manage their conditions. While these therapies are crucial to treat
life and organ-threatening conditions, they may cause premature gonadal failure, future infertility, or increase the risk
of adverse pregnancy outcomes. Cancer patients receive similar treatments and research in the pediatric oncology
population has shown that concerns about fertility significantly impact their health-related quality of life (HRQOL). This
has never been evaluated in pediatric rheumatology patients, despite the shared use of cytotoxic medications. Under-
standing rheumatologic patient perspectives on fertility-related issues and their knowledge of preservation options is
essential for comprehensive care. The primary objective of this study was to identify fertility concerns by conducting
assessments of patient attitudes toward fertility in adolescents diagnosed with rheumatic diseases previously exposed
to cytotoxic medications.

Methods: We conducted a prospective survey-based psychometric descriptive study for eligible pediatric patients in
the rheumatology clinic who had received cyclophosphamide or mycophenolate treatment. The survey was based
on a validated HRQOL survey designed to assess fertility concerns and desires for future parenthood in adolescent
oncology patients. Two survey versions were provided to different age groups (12-14 years and over 15 years). Rele-
vant data were collected from the electronic health record (EHR). Survey results were analyzed using descriptive
statistics.

Results: A total of 30 patients participated, with 27 being above the age of 15 (Table 1). Most patients in both age
groups expressed a desire to have biological children. Counseling about infertility was reported by approximately
70% (21) of patients, with EHR review indicating documentation of counseling for 77% (23) of patients, suggesting
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close accuracy in counseling documentation. Fertility preservation measures were not pursued in any of our patients.
Survey results of reproductive health concerns are presented in Figure 1. There were no differences noted between
males and females. Over 90% of patients above the age of 15 expressed a preference for their reproductive health-
related concerns to be addressed by their physician. Qualitative analysis of free-text responses regarding feelings asso-
ciated with potential infertility revealed several key themes, underscoring the emotional and psychological impact of fer-
tility concerns, as summarized in Table 2.

Conclusion: Fertility concerns are prevalent among patients undergoing treatment for rheumatic diseases, yet counseling
and preservation measures may be underutilized. Addressing these concerns through education, counseling, and support
for fertility preservation could mitigate distress and enhance the quality of life for these patients. Further research could focus
on developing targeted interventions including creating standardized guidelines for healthcare providers, increasing acces-
sibility to fertility preservation options, and integrating multidisciplinary approaches to care.

Disclosure: S. FARAJALLAH: None; K. Dunnock: None; Q. Yu: None; S. Sule: None; T. Ronis: None.
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Abstract Number: 2166

Nominal Group Technique to Identify What Adolescents with JIA and
Parents of Children with JIA Consider When Making Treatment Change
Decisions

MelissaMannion1, Livie Timmerman2, Emily Smitherman1, Jeffrey Curtis3 and Ronan O’Beirne1, 1University of Alabama
at Birmingham, Birmingham, AL, 2University of Alabama at Birmingham, Gardendale, AL, 3The University of Alabama at
Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is a life-long disease that often requires escalation of therapy to
achieve disease control. The goal of this project was to identify and prioritize information adolescents and parents want to
know before making a decision regarding a treatment change.

Methods: We utilized nominal group technique (NGT), a structured process using group consensus methodology, to iden-
tify information patients want to have before making a medication change for JIA. Participants were recruited from our local
clinic and through online patient research groups consisting of adolescents (age 14-18) with JIA and parents of children with
JIA. We conducted 2 parent (P) NGT by virtual conference, 1 adolescent (A) NGT by virtual conference, and 1 adolescent
NGT via web-based asynchronous platform. Sessions were scheduled for 60-90 minutes, were audio-recorded and tran-
scribed, and participants were offered $25 gift cards for their participation. Consent was implied with participation, and doc-
umentation of informed consent was waived. Participants were provided a situation where they or their child had been
diagnosed with JIA, had at least been treated with methotrexate, and at a clinic visit the possibility of a medication change
is considered. They were asked to write down all ideas for the question “what information do you want to know before
you make a decision with your rheumatology provider to change your current medication regimen?”. Qualitative responses
to the questions were collected from each participant, reviewed as a group, and then each participant selected and ranked
their top 5 responses in order of importance. The responses were then grouped into themes and scored both separately
and together for parents and adolescents based on ranking and frequency of occurrence.

Results: There were 21 parent participants (n=12 first session, n=9 second session) and 22 adolescent participants (8 live,
14 asynchronous). The top 5 highest total scoring themes were the same for parents and adolescents, although in slightly
different order; medication risks (1st both), efficacy (2nd both), reason (P 3rd, A 5th), cost/access (4th both), life or lifestyle
effects (A 3rd, P 5th). However, there were more themes reported by adolescents (Table 1) and the themes from the top

Table 1: All themes ordered by total score for information wanted before making a decision on medication change as reported by nominal groups
of parents and adolescents with JIA
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5 statements for each group were different (Table 2). The most frequently reported themes were also different between
groups with adolescents providing the most responses related to medication administration and parents providing the most
responses related to efficacy.

Conclusion: When asked about important information for medication decision making, parents and adolescents with JIA
report similar themes that were prioritized differently within each group. These results confirm the need to identify and
address parent and adolescent priorities individually to support pediatric-oriented shared decision making. Future work will
utilize this initial data to develop a preference assessment tool.

Disclosure: M. Mannion: NIAMS K23AR081410, 5, Rheumatology Research Foundation, 5; L. Timmerman: None;
E. Smitherman: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech,
2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5,
Setpoint, 2, 5, UCB Pharma, 2, 5; R. O’Beirne: None.

Abstract Number: 2167

Trust and Shared Decision-Making in Adolescents with Systemic Lupus
Erythematosus: Findings from a Pilot Survey Design Study

Hayley M Lynch1, Jon Burnham2, Joyce Chang3, Mackenzie McGill2, Nellie P Butler2 and Sabrina Gmuca2, 1Seattle
Children’s Hospital, Seattle, WA, 2Children’s Hospital of Philadelphia, Philadelphia, PA, 3Boston Children’s Hospital,
Brookline, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The lifelong nature of pediatric systemic lupus erythematosus (SLE) necessitates longitudinal
doctor-patient relationships, and existing research in adult populations has demonstrated that aspects of these relationships
can have a significant impact on patient adherence and outcomes. No studies to date have examined these relationships in
adolescent patients, who are developing their own sense of autonomy and face an upcoming transition to adult care. We
aimed to 1) quantify levels of trust and shared decision-making (SDM) amongst adolescent patients with SLE, and 2) exam-
ine associations between trust/SDM and patient factors including self-reported medication adherence, disease activity
scores, race, and insurance status.

Table 2: Themes and example statements from Top 5 statements for information wanted before making a decision on medication change as
reported by nominal groups of parents and adolescents with JIA
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Methods: We conducted a pilot, prospective, cross-sectional survey design study of adolescents aged 14-21 years with a
physician diagnosis of SLE presenting for follow-up care at a tertiary pediatric rheumatology center. We recruited from a
general rheumatology clinic and an integrated lupus rheumatology-nephrology clinic (LINC). Patients were given

*Home clinic refers to the clinic in which the subject receives the majority of their lupus care **LINC is the name of the integrated lupus
rheumatology-nephrology clinic

Trust was measured using the Trust in Physician Scale (TPS), which is measured as a total score out of 55. The CollaboRATE tool was used to
measure SDM and is reported as a total score out of 27. Higher scores in both tools indicate higher levels of trust and SDM.
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questionnaires to be completed within 1 month of their last clinic visit. Questionnaires included the CollaboRATE tool to mea-
sure perceptions of SDM, the Trust in Physician Scale (TPS), and the Medication Adherence Self-Report Inventory (MASRI).
Chart review was conducted to obtain patient race, insurance status, disease duration, clinical characteristics and to calcu-
late current SLE Disease Activity Index 2000 (SLEDAI-2K) scores. We used Spearman’s rank correlation coefficients to
examine relationships between trust, SDM, medication adherence, and SLEDAI-2K scores.

Results: A total of 27 patients were included in this study. The majority of patients were female (78%) with a median SLEDAI-
2K of 2 (Table 1). Table 2 reports summary statistics of survey measures. We found that overall levels of trust and
perceived SDM were high in the cohort studied; the median TPS score was 49/55 and median CollaboRATE score was
26/27. Disease duration and current disease activity were not significantly associated with trust and SDM. We performed
Wilcoxon-Rank Sum tests to examine levels of trust and SDM between different racial groups and did not find significant dif-
ferences, nor did we find significant differences when comparing patients who were publicly vs privately insured. However,
there was a strong, statistically significant correlation between trust and SDM (rs=0.58; p< 0.05) (Figure 1). That between
trust and medication adherence was modest and not statistically significant (rs=0.25; p=0.21).

Conclusion: We found that trust in physicians amongst adolescents with SLE was significantly associated with perceived
SDM, which echoes what has been described in the adult population. Surprisingly, trust and medication adherence were
not significantly associated with one another. This needs to be further examined with larger sample sizes. Further qualitative
work is needed to uncover the nuances of causality in these relationships, and to identify other drivers of trust and SDM in
this population.

Disclosure: H. Lynch: None; J. Burnham: None; J. Chang: Century Therapeutics, 2; M. McGill: None; N. Butler:
None; S. Gmuca: None.

Abstract Number: 2168

Two Year Data on Quality of Life, Pain and Mobility Scores After
Rituximab Treatment in the Preclinical Phase of Rheumatoid Arthritis

Giulia Frazzei1, Sophie Cramer1, Robert Landewé2, Karen Maijer3, Danielle Gerlag4, Paul Tak, MD PhD5, Niek De Vries6,
Lisa van Baarsen6, Ronald Van Vollenhoven7 and Sander Tas8, 1Amsterdam University Medical Center, location AMC,
Amsterdam, Netherlands, 2Amsterdam University Medical Center, Meerssen, Netherlands, 3Tergooi Hospital,
Hilversum, Amsterdam, Netherlands, 4UCB, Cambridge, United Kingdom, 5Candel Therapeutics, Cambridge,

Correlation between SDM (x-axis) and Trust (y-axis) using CollaboRATE and TPS scores, respectively. Spearman’s rank correlation coefficient and
p-value shown.
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United Kingdom, 6AmsterdamUMC, Amsterdam, Netherlands, 7Department of Rheumatology and Clinical Immunology,
Amsterdam University Medical Centers, Amsterdam, Netherlands, 8Amsterdam UMC, locatie AMC, Amsterdam,
Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Over the past 10 years, several trials have investigated prevention of rheumatoid arthritis (RA) by
disease modifying antirheumatic drug (DMARD) therapies. Early treatment of individuals at risk of developing rheumatoid
arthritis (RA-risk) in the pre-clinical phase has the potential to positively impact both patients and society by preventing dis-
ease onset and improving quality of life. The PRAIRI study was a randomized, double-blind, placebo-controlled trial in which
IgM-RF and/or anti-CCP seropositive arthralgia individuals received a single dose of rituximab (RTX) or placebo (PBO). This
resulted in a significant delay of arthritis development of 12 months at the point when 25% of subjects developed RA (1).
Here, we report our findings on patient reported outcomes (PROs) in this study population.

Methods: Eighty-one RA-risk individuals were treated with one single dose of either PBO or 1000mg RTX plus 100mg
methylprednisolone (MP) and anti-histamines as co-medication. Data on quality of life were collected at baseline and 1, 4,
6, 12, and 24 months using the following PRO-questionnaires: visual analogue scale (VAS) pain, health assessment ques-
tionnaire (HAQ) score, EuroQol five dimension (EQ-5D), and both physical component score (PCS) and mental component
score (MCS) of the 36-item short form heath survey (SF-36). Changes in quality of life over time and potential impact on per-
ceived arthritis severity at onset of clinically overt disease were analyzed for both treatment groups.

Results:PROdata were available for 78 patients. No significant effects on VAS pain, HAQ score, EQ-5D, or PCS andMCS of SF-
36 were found in either RTX or PBO groups. At the time of clinically manifest disease (arthritis), also no significant difference on
perceived arthritis severity between groups was observed, as reported by VAS pain (mean ± SEM: PBO = 51.29 ± 5.99; RTX
= 55.83 ± 6.76), HAQ score (PBO = 0.86 ± 0.20; RTX = 0.93 ± 0.15), EQ-5D (PBO = 0.64 ± 0.05; RTX = 0.63 ± 0.06), PCS
(PBO = 39.63; ± 3.08; RTX = 41.13 ± 2.54) or MCS (PBO = 50.91 ± 1.83; RTX = 48.31 ± 3.93) of the SF-36 questionnaire.

Conclusion: A single dose of RTX in RA-risk individuals delayed the onset of arthritis, but did not have an impact on quality
of life as measured by various PROs. In RA-risk individuals developing arthritis, RTX also did not significantly alter PROs
and/or perceived disease severity at the time of arthritis development. Since RTX did not have a negative effect on quality
of life either, these data underscore that RTX treatment is well-tolerated in the preclinical phase of RA but additional research
is required to determine whether RTX based strategies or other B cell targeting therapies can prevent RA and/or have a pos-
itive impact on quality of life.

References:

1. Gerlag DM et al., “Effects of B-cell directed therapy on the preclinical stage of rheumatoid arthritis: the PRAIRI study”, Ann
Rheum Dis. 2019 Feb;78(2):179-185.

Disclosure: G. Frazzei: None; S. Cramer: None; R. Landewé: AbbVie/Abbott, 2, Eli Lilly, 2, Galapagos, 2, Janssen,
2, Novartis, 2, Pfizer, 2, UCB, 2; K. Maijer: None; D. Gerlag: None; P. Tak, MD PhD: Candel therapeutics, 3; N. De
Vries: None; L. van Baarsen: None; R. Van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, Biogen, 2, Biotest, 2, Bristol
Myers Squibb, 5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6, Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer, 2, 6, 12, Support for
educational programs, Roche, 12, Support for educational programs, Servier, 2, UCB, 2, 5, 6; S. Tas: None.
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Abstract Number: 2169

Different Trajectories of Patient Reported Outcomes in Patients with RA
in a Stable Phase of Disease – an Observational Study

Paul Studenic1, Nadine Schwab2, Günther Zauner2, Thi Lan Vi Tran3 and Helga Lechner-Radner4, 1Medical University
Vienna, Department of Internal Medicine III, Division of Rheumatology, Vienna, Austria, Vienna, Austria, 2dwh GmbH,
simulation services, Vienna, Austria & Institute of Information Systems Engineering, TU Wien, Vienna, Austria, 3Medical
University of Vienna, Vienna, Austria, 4Medical University Vienna, Department of Internal Medicine III, Division of
Rheumatology, Vienna, Austria

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In patients with rheumatoid arthritis (RA), we often see a disconnect between patient and evaluator
perceived disease activity. In this study we aim to assess how patient reported outcomes (PRO) behave in a phase of stable
disease activity defined as robust evaluator assessed disease activity (EGA) without DMARD change, by identifying trajecto-
ries of patient global assessment of disease activity (PGA).

Methods: Clinical data of patients with RA from our observational registry has been retrieved. Stable phase of disease was
defined as no change in DMARD treatment AND no meaningful change in EGA of +/-20mm within a time frame of one year.
In case of multiple stable phases within a specific patient journey, the most recent phase was analyzed. For the main analy-
ses we considered the first year of the stable period and imputed data at one year based on a linear regression. Trajectories
of PROs including PGA, VAS pain, HAQ and VAS fatigue within the stable phase were identified by either linear or continu-
ous, piecewise regression function. We compared clinical characteristics of patients by different trajectories based on
PGA. Pearson correlation between core outcomes and PGA and agreement analyses (kappa) of PGA strata with trajectories
of pain, fatigue and HAQ have been performed.

Results: Out of 1552 patients, 545 (35%) patients had at least one stable phase, with 76% female, mean disease duration
5.0±6.4 years, mean age 67.86±15.1 years, mean CDAI 16.7±12.1. We could identify 4 different trajectories based on PGA:
steady S n=210; varying V n=206, rising R n=23 and declining D n=106, Figure 1) Overall, patients with declining PGA

Figure 1: Plot depicting 4 different trajectories of Patient global assessment of disease activity (PGA) within one year of a stable phase highlighted in
different colours: Varying (yellow), Steady (red), Rising (blue) or Declining (green).
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trajectory had higher values of disease activity at beginning of a stable phase compared to all other groups. CDAI in the D
strata was higher (20±12.8 vs 16±12.1) at baseline and lower at the endpoint (6.5±7.6 vs. 10.3±9.8) compared to all. The
R strata had the highest rate of comorbidities, with none of the patients having only RA. The change in PGA was different
to the overall group in both the R and D, however the D shows a change of -3.4±4.4 in SJC28, which was only -0.61
±S2.1 for the R respectively. The mean difference between PGA and EGA did not change from beginning to end of stable
phase (19.2±25.2 vs. 18.7±20.5) but was reversed in patients of rising compared to declining PGA trajectories: PGA-EGA
at baseline: D: 27.1±26.1, R: 1.8±12.7 vs. PGA-EGA at year 1: D 8.7±13.6, R 35.6±23.3.

Correlation of PGA with other PROwas high throughout the stable phase and moderate to low with TJC28, EGA and SJC28
(Figure 2A). The sunburst plots (Figure 2B-D) visualize the agreement of PGA trajectories with trajectories of pain (2B,
kappa: 0.55), fatigue (2C, kappa: 0.35) or HAQ (2D, kappa: 0.15). The risk of discrepancy of PGA trajectory with more than
one other PRO trajectory was lowest in S (24%) and highest in R (76%).

Conclusion: We could show that in a one-year timeframe of a stable phase of disease activity defined by the evaluator, the
majority of PRO fluctuate. Even if PROs highly correlate with the PGA, not all changes would be concordantly, indicating that
distinct outcomes flag the need for individual interventions beyond DMARD treatment.

Disclosure: P. Studenic: None; N. Schwab: None; G. Zauner: None; T. Tran: None; H. Lechner-Radner: None.

Figure 2: A: Correlation table of PGA at either baseline, 1-year and one-year-change with the respective other variables. B-D: Sunburst Plot visu-
alizing agreement of PGA trajectories with trajectories of pain (B); fatigue (C); HAQ (D)
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Abstract Number: 2170

Preliminary Evaluation of a Patient-Reported Version for the Systemic
Lupus Erythematosus Disease Activity Index (SLEDAI): The Systemic
Lupus Erythematosus Disease Activity Questionnaire (SLEDAQ)

Patti Katz1, Amanda Eudy2, Sarah Patterson3, Jennifer Rogers4, David Pisetsky5, Megan Clowse6 and Maria Dall’Era7,
1UCSF, San Rafael, CA, 2Duke University, Raleigh, NC, 3University of California San Francisco, San Francisco, CA, 4Duke
University, Durham, 5Duke University Medical Center, Durham, NC, 6Duke University, Chapel Hill, NC, 7UCSF, Corte
Madera, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Much of the evidence demonstrating the impact of systemic lupus erythematosus (SLE) on
patients’ lives, functioning, and quality of life has come from observational research in which in-person physician assess-
ments are not feasible. Instead, these studies rely on validated patient-reported measures of health, disease status, and out-
comes. A validated patient-reported proxy of physician-assessed disease damage that has a moderate-high association
with the SLICC Damage Index has been developed, but the only comprehensive patient-reported measure of SLE disease
activity has no correlation with physician-assessed disease activity using the SLEDAI. We report on initial evaluations of a
patient-reported measure of SLE disease activity intended as a proxy for the SLEDAI in observational research.

Methods: The study team, composed of lupus specialists at 2 institutions, developed questionnaire items to address 16 of
the 24 SLEDAI domains. Except for proteinuria, domains based solely on laboratory measures were not included. For each
domain, a positive response to primary questions triggers follow-up questions to increase specificity and exclude non-lupus
etiology. The questionnaire was first reviewed by a plain language specialist. After revisions based on this initial review, one-
on-one administrations were conducted with 5 lupus patients at each site, and further revisions made in response to patient
comments. The SLEDAQ includes 38 primary items. Photographs illustrate several manifestations (e.g., rashes, vasculitis) to
aid respondents. Scoring uses the same item weightings as the SLEDAI. For this evaluation, SLE disease activity was
assessed via the SLEDAQ and concomitantly by study physicians via the SLEDAI and physician global assessment (PGA).
To assess fibromyalgia symptoms, patients also completed the widespread pain index (WPI). Here we examine the corre-
spondence of SLEDAQ scores with physician-completed SLEDAIs, SLEDAIs without labs, and PGAs.
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Results: To date, data from 61 patients with rheumatologist-diagnosed SLE are available. Characteristics of the sample are
shown in Table 1. The majority of patients had very low SLEDAI scores (Table 1). Item-level percent agreement between
SLEDAI and SLEDAQ items ranged from 75% to 100% (Table 2). All but 3 prevalence-adjusted bias-adjusted kappa values
were >0.80 (Table 2). SLEDAQ scores showed reasonable correspondence with SLEDAIs without labs and PGA ratings,
with scores increasing with increments of each physician-completed measure (Table 3). For full SLEDAIs, SLEDAQ showed
agreement with SLEDAI scores >0; however, more than half of individuals with SLEDAI scores = 0 had SLEDAQ scores ≥6.
Score correspondence improved when data from 3 individuals with very high WPIs ( >12) were removed, but SLEDAQ score
for the SLEDAI=0 group remained high (Table 3).

Conclusion: The SLEDAQ shows promise as a patient-reported measure, although fibromyalgia symptoms appear to influ-
ence responses. Further work is needed to include patients with a greater range of disease activity, improve item specificity,
and assess the impact of patient factors such as fibromyalgia and education on scores, other potential scoring methods,
and responsiveness to change.

Disclosure: P. Katz: None; A. Eudy: Exagen, 5, GlaxoSmithKline, 5, Immunovant, 5; S. Patterson: None; J. Rogers:
None; D. Pisetsky: None; M. Clowse: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, UCB, 2, 5; M. Dall’Era: AstraZe-
neca, 2, Aurinia, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2.
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Abstract Number: 2171

A Qualitative Exploration of Oral Healthcare Needs Amongst Canadian
Patients with Rheumatic Diseases and Their Providers

Chrysi Stavropoulou1, Corrie Billedeau2, Jennifer Protudjer1 and Carol Hitchon1, 1University of Manitoba, Winnipeg,
MB, Canada, 2NA, Winnipeg, MB, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with autoimmune rheumatic diseases (RDs) have a high prevalence of oral manifestations
and/or oral side effects from immunomodulatory medications. These factors combined with challenges impacting oral self-
care can adversely impact oral health. We used qualitative methods to explore how patients with RDs perceive their oral
health, to describe how patients and their health care providers (HCPs) approach oral care (self-care and professional dental
care) and related any challenges/solutions related to this oral care, and to determine preferences for delivering oral health
knowledge to patients and HCPs.

Methods: Semi-structured interviews were conducted virtually via Zoom with adult patients diagnosed with RD and pediat-
ric and adult HCPs. Interview guides were informed by a patient living with RD. Interviews were recorded and transcribed
verbatim, then independently reviewed by two analysts using thematic analysis based on a grounded theory approach. Each
analyst read the transcripts multiple times, first to examine surface meaning and second to identify latent meaning, at which
point initial codes were developed. Thereafter, the analysts discussed the codes and subsequently drafted, refined, and
finalized the themes. Emerging themes are reported with supporting quotations.
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Results: Theme saturation was achieved after interviewing 9 patients (all female, age range 57-73 years) (rheumatoid arthri-
tis n=3, juvenile idiopathic arthritis n=1, systemic lupus erythematosus n=2 systemic sclerosis n=1) and 3 HCPs (1 adult
rheumatologist, 1 pediatric rheumatologist, 1 oral medicine and oral pathology dental specialist). On average interviews were
23 minutes long (range 10-40 minutes). All patients reported ≥1 oral health problem and 4 (55%) reported challenges with
professional dental care. Gingival bleeding or recession, dry mouth, multiple tooth fractures, caries, fillings or crowns, oral
ulcers and temporomandibular joint issues were the most frequently reported oral issues. We identified 4 themes relating
to oral care: 1) Oral health perception and challenges 2) Strategies for optimizing oral health (including devises and products
to overcome physical limitations and address oral symptoms), 3) Communication on oral health and RD: barriers and solu-
tions (including need for education, evidence based strategies, and group learning activities), 4) Need for change in models
of care (including multidisciplinary care and improved access to dental care) (Table).

Conclusion: Patients with RDs perceived substantial challenges with their oral health and professional dental care. Multiple
dental products and creative strategies were utilized by the patients to overcome these challenges. Current educational
resources were described as limited and unreliable. A multi-pronged communication strategy was suggested by the
patients. An inter-professional team with holistic approach was proposed by patients and HCPs to help establish trusting
relationships and more effective care.

Disclosure: C. Stavropoulou: None; C. Billedeau: None; J. Protudjer: Cambrooke, 6, Canadian Society of Allergy
and Clinical Immunology, 4, National Food Allergy Action Plan, 4, 12, non-funded, Nestle, 5, 6, Novartis, 6;
C. Hitchon: AstraZeneca, 1, Pfizer, 5, Sandoz Canada, 6.

Abstract Number: 2172

A Novel Cohort to Assess Longitudinal Glucocorticoid Toxicity in
Individuals with Rheumatic Diseases: Objectives, Design, and Initial
Baseline Characteristics

Naomi Patel1, Miao Lin1, Bohang Jiang1, Isha Jha1, Grace McMahon1, Aubree E. McMahon1, Yuqing Zhang2, Hyon
K. Choi3, Zachary Wallace4 and John Stone5, 1Massachusetts General Hospital, Boston, MA, 2Division of Rheumatology,
Allergy, and Immunology, Department of Medicine, Massachusetts General Hospital, Harvard Medical School; The
Mongan Institute, Massachusetts General Hospital, Harvard Medical School, Boston, MA, 3Massachusetts General
Hospital, Lexington, MA, 4Massachusetts General Hospital, Newton, MA, 5Massachusetts General Hospital, Harvard
Medical School, Concord, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GC) are a backbone of treatment regimens for many rheumatic diseases despite
their association with toxicities that contribute to excess morbidity and mortality. The experience with standardized assess-
ments of GC toxicity in real-world data is limited.

Methods: We established a prospective cohort of adult patients with rheumatic diseases who were initiating or receiving
ongoing GC treatment within a large academic healthcare system. GC toxicity is assessed using the STOX® Suite of vali-
dated clinical outcome assessments of steroid-toxicity, including the Glucocorticoid Toxicity (GT)-SNAPSHOT at baseline
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Table. Quality-of-Life in LONG-TOX Participants

Figure 1. Contributions of Each GT-SNAPSHOT Domain to the Overall GT-SNAPSHOT Score, Stratified by Presence or Absence of Prior Gluco-
corticoid Exposure

4382

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and the Glucocorticoid Toxicity Index (GTI) longitudinally. We report the baseline characteristics of first 60 patients enrolled in
the LONG-TOX cohort to date, describing the differences in baseline GT-SNAPSHOT scores and quality-of-life between
those with and without GC exposure prior to enrollment.

Results: We evaluated the first 60 patients enrolled in LONG-TOX. The mean age was 59.2 years, and 34 (57%) were
female. Most individuals (54, 90%) were white and 2 (3%) were Hispanic. The most common rheumatic diseases were
PMR and/or GCA (38%) and ANCA-associated vasculitis (13%). Approximately half (55%) of the cohort had used GCs
before their current taper, and 45% were receiving their first GC course. The majority (80%) had active disease at the time
of enrollment. Median (IQR) baseline GT-SNAPSHOT scores were 188.0 (116.0, 269.5), with greatest contributions from
the Neuropsychiatric Effects, Glucose Tolerance, and Blood Pressure domains (Figure 1). The Short Form-36 [SF-36] Men-
tal and Physical component summary [MCS, PCS] scores were 48.4 and 33.6, respectively (Table). Compared to those
without a prior history of GC exposure, those with prior GC exposure had numerically higher (i.e., worse) median GT-
SNAPSHOT scores at baseline (205.0 vs. 178.0, p=0.31) (Figure 2). Those with prior GC exposure also had significantly
lower (i.e., worse) quality-of-life as measured by the SF-36 Energy/Fatigue and General Health scales and the SF-36 PCS
(28.9 vs. 37.0, p=0.03).

Conclusion:We have established a novel cohort of patients with inflammatory diseases to prospectively assess the impact
of GC use on treatment-related toxicity, health-related quality of life, and healthcare resource utilization. Those with prior GC
exposure had higher baseline degree of GC-related toxicity and lower quality-of-life on multiple SF-36 scales. Initial results
indicate that this novel cohort captures important patient-reported and clinician-reported outcomes that will contribute to
an improved understanding of the impact of GCs and their associated toxicities.

Disclosure: N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2;M. Lin: None; B. Jiang: None; I. Jha:
None; G. McMahon: None; A. McMahon: None; Y. Zhang: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix,
1, Shanton, 12, DSMB; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; J. Stone:
Amgen, 1, 2, 6, 7, Argenx, 2, Bristol-Myers Squibb(BMS), 5, Novartis, 2, 6, Sanofi, 2, Zenas, 2.

Figure 2. Histogram of GT-SNAPSHOT Scores in Individuals With Versus Without Prior Glucocorticoid Exposure
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Abstract Number: 2173

Hope and Health in Adolescents with Chronic Musculoskeletal Pain

Irene Chern1, Mackenzie McGill2, Nellie P Butler2 and Sabrina Gmuca2, 1St. Christopher’s Hospital for Children,
Philadelphia, PA, 2Children’s Hospital of Philadelphia, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hope, the capability to derive pathways to desired goals and motivate oneself via agency thinking
plays a protective role in pediatric health contributing to improved quality of life, coping, and positive health changes. Prior
studies suggest that youth with chronic illnesses report lower hope and youth with chronic musculoskeletal pain report
(CMP) lower health related quality of life. Yet, the relationship between hope and patient reported health outcomes (PROs)
in youth with CMP remains unknown. We aimed to quantify hope levels in adolescents with CMP; examine the relationship
between patient and caregiver hope; and examine demographics, clinical characteristics, and patient reported outcomes
associated with hope.

Methods: We conducted a secondary analysis of baseline data from a prospective longitudinal survey of youth-caregi-
ver dyads presenting to a pediatric subspeciality pain clinic. Eligibility criteria included: ages 12-17 years, diagnosis of
CMP defined as bone, joint, muscle, or related soft tissue pain lasting ≥ 3 months by the treating physician, English profi-
ciency, presenting to Amplified Musculoskeletal Pain Syndrome clinic. Eligible dyads completed multiple surveys of greatest
importance to this analysis including: 1) hope scores 2) PROs mental health scores 3) PROs physical health scores, 4) PROs
overall health scores. Spearman’s rank correlation coefficients were used to evaluate associations.

Results: 60 patient-caregiver dyads completed their assessments and were included in this cross-sectional analysis. Base-
line characteristics of the adolescent CMP cohort are summarized in Table 1. In terms of mental health measures, we

Table 1: Demographics of Study Cohort
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observed a moderate negative correlation between hope scores and depression (r=-0.61, p< 0.01), anxiety (r=-0.49, p<
0.01), and psychological distress (r=-0.52, p< 0.01), and strong positive correlation between hope scores and resilience
(r=0.74, p< 0.01). Furthermore, hope scores did not correlate with pain intensity or pain interference however had a moder-
ate negative correlation with the level of disability patients experienced (r=-0.43, p< 0.01). A moderate positive correlation
was found between patient reported hope scores and overall health (r=0.55, p< 0.01) (Table 2). Weak positive correlation
was found between patient and caregiver hope pathway subscore (r=0.27, p< 0.05) whereas dyad hope agency subscore
and total hope scores did not correlate (Table 3).

Conclusion: Youth with CMP were on average slightly hopeful (mean 20.7, SD 0.82) and had lower levels of hope than that
of similar age youth in the general population. Additionally, hope had significant correlation with mental health measures,
functional disability, and overall health in youth with CMP. Of note, the agency sub-score demonstrated a stronger correla-
tion in many of the PROs. Interestingly, there was minimal correlation between patient and caregiver hope scores suggesting
that hope was not built on the shared environment but rather on more independent internal factors. Further investigation
remains necessary to better elucidate which interventions are most likely to bolster hope in youth with CMP to improve their
mental health, functional disability, and overall health.

Disclosure: I. Chern: None; M. McGill: None; N. Butler: None; S. Gmuca: None.

Abstract Number: 2174

Current Treatment of Macrophage Activation Syndrome Worldwide: The
METAPHOR Project, a PReS/PRINTO Real-life International Survey

Francesca Minoia1, Francesco Baldo2, Remco Erkens3, Greta Rogani3, Claudia Bracaglia4, Dirk Foell5, Marco Gattorno6,
Marija Jelusic7, Jordi Anton8, Paul Brogan9, Scott Canna10, Shanmuganathan Chandrakasan11, Randy Cron12, Fabrizio De
Benedetti4, Alexei Grom13, Merav Heshin Bekenstein14, AnnaCarin Horne15, Raju Khubchandani16, Mao Mizuta17, Seza
Ozen18, PIERRE QUARTIER19, Angelo Ravelli6, Masaki Shimizu20, grant schulert13, Christiaan Scott21, Rashmi Sinha22,
Nicolino Ruperto23, Joost Swart3 and Sebastiaan Vastert3, and the PReS MAS/sJIA Working Party and Pediatric
Rheumatology International Trial Organization., 1Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milano,
Milan, Italy, 2Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy, 3University Medical Center
Utrecht, Utrecht, Netherlands, 4IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 5University Hospital Muenster,

Table 2: Correlation between Hope and Patient Reported Health Outcomes

Table 3: Correlation between Patient and Caregiver Hope Scores
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Muenster, Germany, 6IRCCS Giannina Gaslini, Genoa, Italy, 7University of Zagreb School of Medicine, University Hospital
Centre Zagreb, Zagreb, Zagreb, Croatia, 8Hospital Sant Joan de Déu. Universitat de Barcelona, Esplugues de Llobregat
(Barcelona), Spain, 9UCL Institute of Child Health and Great Ormond Street Hospital NHS Foundation Trust, London,
United Kingdom, 10Children’s Hospital of Philadelphia, Philadelphia, PA, 11Aflac Cancer and Blood Disorders Center
Children’s Healthcare of Atlanta Emory University School of Medicine, Atlanta, GA, 12University of Alabama at
Birmingham, Birmingham, AL, 13Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 14Dana Dwek Children’s
Hospital, Tel Aviv Medical Center, Tel Aviv University, Binyamina, Israel, 15Karolinska Institute, Sollentuna, Sweden,
16SRCC Childrens Hospital, Mumbai, India, 17Department of Pediatric Rheumatology, Hyogo Prefectural Kobe Children’s
Hospital, Kanazawa, Hyogo, Japan, 18Department of Pediatrics, Hacettepe University, Ankara, Turkey, 19Université Paris-
Cite, IMAGINE Institute, Necker Children’s Hospital, Paris Cedex 15, France, 20Tokyo Medical and Dental University,
Bunkyo-ku, Tokyo, Japan, 21University of Cape Town, Cape Town, South Africa, 22Systemic JIA Foundation, Cincinnati, OH,
23IRCCS Giannina Gaslini, Genova, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite significant improvement in its management, macrophage activation syndrome (MAS) treat-
ment is still not standardized, due to lack of robust evidence and differences in access to medications, especially for MAS
related to rheumatologic conditions other than systemic juvenile idiopathic arthritis (sJIA). We aimed to capture the current
treatment of MAS worldwide and to evaluate major unmet needs

Methods: In context of the METAPHOR project, a PReS/PRINTO initiative to optimize treatment in sJIA and MAS,

a survey on MAS treatment was developed. Topics addressed were based on a systematic literature review, and selected by
a panel of 22 experts, including 1 patient representative and 2 pediatric hematologists. The survey consisted of: a) demo-
graphic section, including country of practice; b) clinical section, investigating real-life approaches to MAS; c) patient focused
section, developed with patient representatives and exploring major unmet needs. Physicians part of the PReS/PRINTO net-
work and of the Histiocyte Society were invited to anonymously complete the web-survey from Oct 5th to Dec 15th2023

Results: A total of 287 replies from 64 countries worldwide were collected. Respondents were mostly pediatric rheumatolo-
gists (90%), while 10% were pediatric hematologists. Methylprednisolone (MPN) pulses were the commonest glucocorticoid

Table 1. Treatment approaches to sJIA-MAS worldwide
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(GC) in all subtypes of MAS. In addition to GC, ciclosporin (CsA) and anakinra were the cornerstones of treatment in sJIA-MAS,
used by 91% and 74% of physicians, respectively. Anakinra was the most selected agent beside GC as 1st line, and only 2% of
respondents indicated not to consider the use anakinra in sJIA-MAS. However, access to anakinra is a major gap across coun-
tries: almost all physicians would use it in North America and Western Europe, but it is still unavailable for more than 65% and
70% of physicians in Asia and South America (Table 1). Systemic erythematosus lupus (SLE)-associated MAS represents the
condition with the highest heterogeneity of therapeutic approaches across centres and countries. Besides MPN, which was
largely the 1st line choice worldwide (98%), 58% of physicians would use anakinra as 1st line in North America and 63% as
1st/2nd line in Western Europe, while CsA and immunoglobulin would be the medications of choice in all the other countries
(Table 2). Etoposide was globally the agent most frequently selected as 3rd line/rescue, followed by JAK-inhibitors, mainly rux-
olitinib. Emapalumab was potentially chosen as 2nd/3rd line treatment across all subtypes of MAS; however, its access is still
drastically limited in all countries, except North America and partially Western Europe

Conclusion: A wide heterogeneity in the approach to MAS still exists, with relevant discrepancies in its management worldwide.
An international effort is needed to optimize therapeutic options, reduce gaps in access to medications and harmonize treatment

Disclosure: F. Minoia: Novartis, 6, SOBI, 6; F. Baldo: None; R. Erkens: None; G. Rogani: None; C. Bracaglia:
GlaxoSmithKlein(GSK), 6, Novartis, 2, Sobi, 6; D. Foell: Boehringer-Ingelheim, 2, Novartis, 2, SOBI, 2; M. Gattorno:
None; M. Jelusic: None; J. Anton: None; P. Brogan: None; S. Canna: Apollo Therapeutics, 2, Bristol-Myers
Squibb(BMS), 6, Novartis, 5, PracticePoint CME, 6, Simcha Therapeutics, 5; S. Chandrakasan: None; R. Cron: Abb-
Vie/Abbott, 1, Pfizer, 1, Sobi, 1, 5; F. De Benedetti: None; A. Grom: None; M. Heshin Bekenstein: None; A. Horne:
Novartis, 6, SOBI, 6; R. Khubchandani: None; M. Mizuta: None; S. Ozen: Novartis, 2, 6, SOBI, 2, 6; P. QUARTIER:
Abbvie, 2, 5, 6, BMS, 2, 5, 6, Chugai-Roche, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sweedish Orphan Biovitrum, 2, 5,
6; A. Ravelli: AbbVie/Abbott, 2, 6, Alexion, 6, Galapagos, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, SOBI, 6; M. Shimizu: None;
g. schulert: Boehringer-Ingelheim, 2, IpiNovyx, 5, SOBI, 2; C. Scott: None; R. Sinha: None; N. Ruperto: Ablynx,
2, Amgen, 2, Astrazeneca-Medimmune, 2, Aurinia, 2, Bayer, 2, Bristol Myers and Squibb, 2, Cambridge Healthcare
Research (CHR), 2, Celgene, 2, Domain therapeutic, 2, Eli Lilly and Company, 2, 6, EMD Serono, 2, Glaxo Smith and
Kline, 2, 6, Idorsia, 2, Janssen, 2, Novartis, 2, Pfizer, 2, 6, Sobi, 2, 6, UCB, 2, 6; J. Swart: None; S. Vastert: Novartis,
2, Sobi, 2.

Table 2. Treatment approaches to SLE-MAS worldwide
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Abstract Number: 2175

Pediatric Rheumatology Clinic Referral Patterns at a Large Midwestern
Center

Emily Fox1, Stephanie Quinn1, Ashley Lytch1, Angie Williams1, Julia Harris2 and Ashley Cooper3, 1Children’s Mercy
Hospital, Kansas City, MO, 2Children’s Mercy Kansas City, Overland Park, KS, 3Children’s Mercy Kansas City, Kansas
City, MO

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pediatric rheumatologists are facing a shortfall of providers and in multiple states, patients do not
have readily accessible care for rheumatologic issues. Our clinic noticed an increase in pediatric rheumatology referrals over
the past two years with subsequent increase in wait times to be seen in clinic. We sought to evaluate our referrals to ensure
that referrals were appropriate to be seen in the rheumatology clinic or be directed to another specialty, escalate referrals for
certain diagnoses that required immediate care, and to ensure that we had adequate records prior to clinic appointments to
aid in patient care and patient satisfaction.

Methods: Our team centralized all referrals to a database where referrals were reviewed by a pediatric rheumatologist from
March 2023 to March 2024. If records were not sent with the referral, the referring provider was contacted for pertinent
records. The referral was then assessed for appropriateness for the rheumatology clinic as well as the timeframe that the
patient should be seen. Patients felt to have potential diagnoses concerning for the following were escalated with clinic staff
scheduling these patients with the goal of being seen in the pediatric rheumatology in one week: systemic lupus erythema-
tosus, juvenile dermatomyositis, systemic juvenile idiopathic arthritis, systemic vasculitis, and chronic recurrent multifocal
osteomyelitis. If the referral was felt appropriate and did not need to be escalated, the referral was sent to our contact center
to schedule first available.

Results: During this one-year time frame, we received 1,642 referrals to the pediatric rheumatology clinic with 1092 (67%)
being female. Of those, 86 (5.2%) were felt to be inappropriate for the rheumatology clinic. Our institution was unable to

Table 1: Rheumatologic Diagnoses Made Between March 2023-March 2024
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reach 229 (13.9%) families to schedule their appointments and of those scheduled, 70 (4.3%) did not keep their appoint-
ment and 13 (0.8%) had yet to have their appointment in clinic. Of the 1,238 patients seen during that time, only 215 patients
(17%) were diagnosed with a rheumatic condition (Table 1) with 69 (5.6%) patients being monitored at future appointments
for evolution of their symptoms. Most patients that were not felt to have a rheumatologic diagnosis were diagnosed with
amplified pain, hypermobility/Ehlers-Danlos syndrome, combination of amplified pain and hypermobility, or a positive antinu-
clear antibody. Wait times for clinic decreased from the beginning of March 2023 where 25.6% of patients were seen within
14 days to 53.7% of patients being seen within 14 days by the first week of April 2024.

Conclusion: To streamline our referral process to improve access, schedule patients with critical diagnoses in clinic in a
timely manner, as well as to ensure that patients seen in clinic were appropriate for rheumatology, we evaluated our referral
pattern for a 12-month time span. Most referrals seen in the clinic were diagnosed with a non-rheumatic condition with only
17% of patients felt to have a rheumatologic diagnosis. Future work should include additional education for referring practi-
tioners including appropriate lab testing and clinic referrals to reduce the burden for a small work force and save healthcare
dollars.

Disclosure: E. Fox: None; S. Quinn: None; A. Lytch: None; A. Williams: None; J. Harris: None; A. Cooper: None.

Abstract Number: 2176

Applying Similarity Network Fusion to Identify Patient Clusters for People
with Systemic Inflammatory Disease

Nicholas C Chan1, Anika Rueppell2, Daniela Dominguez3, Tom Appleton4, Michelle Batthish5, Roberta A Berard6, Tania
Cellucci5, Erkan Demirkaya7, Michelle Diebold6, Liane Heale8, Peter Kannu9, Deborah Levy10, Jonathan Park11, Jean-
Philippe Proulx-Gauthier12, Angela Punnett10, Johannes Roth13, Rayfel Schneider14, Lynn Spiegel15, Rae Yeung16, Jason
An1, Anjali Jain3, Madeline Couse10, Dilan Dissanayake10, Ronald Laxer2, Lauren Erdman10 and Linda Hiraki10, 1University
of Toronto, Toronto, ON, Canada, 2SickKids, Toronto, ON, Canada, 3The Hospital for Sick Children, Toronto, Canada, 4The
University of Western Ontario, London, ON, Canada, 5McMaster Children’s Hospital, Hamilton, ON, Canada, 6London
Health Sciences Centre, London, ON, Canada, 7Victoria Hospital & Children’s Hospital, Toronto, ON, Canada, 8McMaster
University, Oakville, ON, Canada, 9University of Alberta, Edmonton, AB, Canada, 10The Hospital for Sick Children,
Toronto, ON, Canada, 11London Health Sciences Centre Victoria Hospital, Lodon, Canada, 12l’Université Laval, Quebec
City, QC, Canada, 13Cantonal Hospital Luzern and Children’s Hospital of Central Switzerland, Luzern, Switzerland, 14The
Hospital for Sick Children, Toronto, Ontario, Canada, Toronto, ON, Canada, 15University of Toronto/Hospital for Sick
Children, Toronto, ON, Canada, 16The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic inflammatory diseases (SIDs) are characterized by non-infectious multisystem inflamma-
tion. Genetic panels only diagnose 25% of suspected SID patients, due to the clinical and genetic heterogeneity of SIDs.
We hypothesize that integration of clinical and laboratory data will improve the diagnosis and evaluation of SIDs by creating
shared biologically-based patient phenotypes. We aimed to identify patient clusters with shared clinical and laboratory fea-
tures within a heterogeneous SID cohort, using similarity network fusion (SNF), a method for multifactorial data integration.

Methods:We included pediatric genetically undiagnosed SID patients with clinical, laboratory, and whole-exome sequenc-
ing data. Disease features were divided into clinical and laboratory data sets, weighted by missingness and the number of
variables in each data set, then input into SNF. Fisher’s exact test (Bonferroni corrected P< 0.0004) identified variables with
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different distributions between clusters. We validated our model with 2 simulations (1000 simulated SNF each). Simulation 1:
each iteration randomly re-distributed relevant variables into 2 simulated data sets, performed SNF and identified variables
with different distributions between simulated clusters. Simulation 2: each iteration randomly subsampled 70% of our cohort
into a simulated data set, performed SNF, and determined the percent of patients in the simulated data set that had identical
clustering to our original clusters.

Results: Our study included 104 patients with undifferentiated SID (table 1). SNF revealed 2 clusters in our cohort. Cluster
1 (n=72) had a median age of symptom onset of 5.7 years and cluster 2 (n=32), 6 years. Cluster 2 included patients with
more severe SID features compared to cluster 1. Specifically, elevated levels of IgG antibodies and the presence of hepatitis,
anti-nuclear antibodies, anemia, and macrophage activation syndrome characterized cluster 2 and were normal/absent in
cluster 1 (P< 1x10−7; figure 1). The majority of variables that differentiated the clusters were laboratory features. Simulation
1 demonstrated that the same features were consistently significant in defining clustering ( >946 times out of 1000). Simula-
tion 2 illustrated that 95% of cluster 1 patients (69/72) and 82% of cluster 2 patients (26/32), consistently clustered together
over 1000 SNF iterations.

Figure 1. Clinical and Laboratory Features With Different Distribution Between SNF Clusters. Numeric values represent the prevalence of the fea-
ture within cluster 1 and 2. “+” represents the presence of the listed variable, “ANA” stands for anti-nuclear antibody and “MAS” stands for mac-
rophage activation syndrome. Statistics performed with a Fishers Exact Test, Bonferroni corrected P<0.0004.
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Conclusion: SNF identified 2 relatively homogenous and robust patient clusters from a heterogeneous SID cohort. Simula-
tions showed that 89% of the patients consistently clustered together and that laboratory variables primarily determined
these clusters. Future work will incorporate genetic data into SNF to identify shared genetic and inflammatory pathways
within clusters.

Disclosure: N. Chan: None; A. Rueppell: None; D. Dominguez: None; T. Appleton: AbbVie/Abbott, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 6, Servier, 5;M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant;R. Berard:
AbbVie/Abbott, 1, Sandoz, 1; T. Cellucci: None; E. Demirkaya: None; M. Diebold: None; L. Heale: Novartis, 5;
P. Kannu: None; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; J. Park: None; J. Proulx-Gauthier: None;
A. Punnett: None; J. Roth: None; R. Schneider: None; L. Spiegel: None; R. Yeung: None; J. An: None; A. Jain: None;
M. Couse: None; D. Dissanayake: None; R. Laxer: Akros pharma, 2, Eli Lilly canada, 2, Novartis, 2, Sanofi, 2, sobi, 2;
L. Erdman: None; L. Hiraki: Janssen, 2.

Abstract Number: 2177

CD59 Complement Membrane Regulator Deficiency: 12 Years of Clinical
and Molecular Follow-up of 29 Patients

Dror Mevorach, Netanel Karbian, Marian Zeibak and Adi Tabib, Hadassah-University Hospital, Jerusalem, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: We have described in 2013, homozygous CD59-deficient children that manifest with recurrent
peripheral neuropathy resembling Guillain-Barré syndrome (GBS), with hemolytic anemia and recurrent strokes. We present
the largest cohort of a 12 years of clinical follow up and basic science research in this autoinflammatory disease.

Methods: A 12-year clinical follow-up was performed in 15 patients with clinical and monthly laboratory follow up. Additional
14 patients were identified in the literature and clinical and laboratory summary was done for 29 patients. We also examined
the expression of membrane-bound complement regulators in the peripheral nerves of healthy humans and a
CD59-deficient patient. In addition performed single cell analysis. Single Cell RNA Sequencing was done using fresh PBMCs
from a patient with CD59 homozygous mutation and an age- and gender-matched control as well as PBMCs data base.
RNA from the barcoded cells from each sample was subsequently reverse-transcribed and sequencing libraries were con-
structed.SSingle-cell RNA-seq analyses were performed used Seurat 4.3.0. UniformManifold Approximation and Projection
(UMAP) was then performed. Clusters were determined using the shared nearest neighbor (SNN) modularity optimization-
based clustering algorithm. Differentially expressed markers were identified using the FindAllMarkers function with min.pct
= 0.1, min.diff.pct = 0.1, logfc. threshold = 0.25.

Results: Seven mutations leading to non-functional CD59 were described thus far (Figure). Patients were treated with ecu-
lizumab since 2013, ravulizumab in the last 2 years and pozelimab in the last 3 years. During 12 years of follow-up no GBS
attacks and strokes, use of prednisone, and hospitalizations, were documented. Immuno-histological pathology revealed
that myelin in the human peripheral nervous system is protected only by CD59 and CD55, and not by CD46 or CD35, ren-
dering myelin in the vulnerable to complement attack and demyelination in autoinflammatory Guillain-Barre syndrome, as
seen in congenital CD59 deficiency. PBMCs from the patient with homozygous CD59 deficiency showed marked depletion
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of NK cells (36% of normal) and marked elevation in CD4:CD8 ratio; 6.14 compared to 3.75 in normal control. Tregs were
twice in number in the patient and both CD4 and CD8 cells expressed differentially gene clusters. B cells were a little bit ele-
vated in the patient, but naïve B cells were elevated 2.5 folds. In one cluster SNHG5, RPS28, ARL4C, HLA-DPB1, AES,
ABRACL, CSTB, BAX, CAP1, were elevated along with others that were differentially negatively expressed. Monocytes were
relatively depleted in the patient. These gene changes fitted to known patterns in antigen presentation, TH17 signaling path-
way, type I diabetes, and other autoimmunity, GvHD, and some viral and bacterial infections.

Conclusion: Patients with congenital CD59 deficiency should be treated by anti-C5 monoclonal antibodies, otherwise they
will die in few years following initial symptoms. SCA reveals expected and unexpected changes in PBMC subpopulations
from membrane CD59 deficient patient. These finding may elucidate unknown functions of both canonic and non-canonic
CD59 functions.

Disclosure: D. Mevorach: Enlivex Therapeutics, 2, 10, 11; N. Karbian: Enlivex Therapeutics, 3; M. Zeibak: None;
A. Tabib: None.

Abstract Number: 2178

Evaluating the Non-Inferiority of Mycophenolate Mofetil Compared to
Methotrexate in Treating Juvenile Localized Scleroderma

Elena DeRosas1, Haley Havrilla2 and Kathryn Torok3, 1University of Pittsburgh, Pittsburgh, PA, 2Division of
Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA,
USA, Pittsburgh, 3Division of Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s Hospital of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Methotrexate (MTX) has historically been used as first-line therapy for juvenile localized scleroderma
(jLS), but tolerability often limit compliance. Recent evidence from case series in LS and experience in treatment of skin

Two mutations in CD59 leading to non-functional CD59
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disease in systemic sclerosis suggests that mycophenolate mofetil (MMF) may be equally effective in treating jLS with fewer
side effects. The goal of this study compares treatment outcomes and tolerability between jLS patients treated with MTX
and MMF.

Methods: Patients were selected from the National Registry of Childhood Onset Scleroderma (NRCOS). Inclusion criteria
required a jLS diagnosis, being on MTX therapy, MMF therapy, or combination therapy (CT) of the two, and having at least
two follow-up visits. Disease activity and damage were measured the Localized Scleroderma Cutaneous Assessment Tool
(LoSCAT). Side effects were self-reported. Statistical analyses included summary statistics, Chi-square test for side effect
frequency, Wilcoxon signed-rank test for changes within groups, and Kaplan-Meier analysis with log-rank tests for disease
flare incidence.

Results: The MTX, MMF, and CT groups included 68, 28, and 18 jLS patients, respectively, with no significant difference in
baseline demographic information or disease subtype between groups (Table 1). MTX patients had a significantly shorter
disease duration that MMF patients (1.5 vs. 5.6 years, p = 0.0004). Both MTX and MMF groups showed significant median
disease activity decrease from baseline at three months (80%; p < 0.0001 and 100%; p = 0.012, respectively), and this
decrease in scores was sustained at three, six, and 12 months, in both MTX and MMF groups (Figure 1). Median damage
scores due to jLS remined stable. There was no significant difference in disease relapse rate over the follow-up interval
(median 51.5 months) using Kaplan-Meier analysis (Figure 2). MTX patients reported significantly higher incidences of nau-
sea (p < 0.0001), fatigue (p = 0.0009), and anxiety (p = 0.018) compared to MMF patients (Table 1).

Conclusion:Our analysis provides evidence that MMF is non-inferior to MTX in efficacy in an observational cohort study with
no significant difference in both a) decrease in disease activity parameters at scheduled follow-up intervals and b) relapse

Table 1. Demographics, clinical information and characteristics, and reported side effects *Activity score subsections from the Localized Sclero-
derma Cutaneous Assessment Tool (LoSCAT): mLoSSI = modified Localized Skin Severity Index, PGA-A = Physician Global
Assessment – Activity **Damage subsections from the LoSCAT: LoSDI = Localized Scleroderma Damage Index, PGA-D = Physician Global
Assessment – Damage
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rate of disease in jLS. Additionally, MMF patients experienced significantly fewer side effects. MMF monotherapy results also
included patients who experienced disease flare during or after completion of MTX therapy regimens, confirming findings
from previous literature about its usefulness as a second-line agent. While further controlled trials are needed, this provides
evidence that MMF is equivalent to MTX and may be considered as a first line of treatment in jLS.

Disclosure: E. DeRosas: None; H. Havrilla: None; K. Torok: None.

Figure 1. Proportions of patients in each therapeutic group whose disease activity have either clinically improved, worsened, or stayed the same
based on the Teske et al. criteria at 3, 6 and 12-month follow up visits.

Figure 2: Kaplan-Meier survival curve of flare incidence data between methotrexate therapy (MTX), mycophenolate mofetil therapy (MMF), and
combination therapy (CT). Flare was defined by the Teske et al. 2018 criteria for worsening disease activity in the LoSCAT and by physician
examination.
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Abstract Number: 2179

Evaluation of Diagnostic Concordance Between Telehealth Encounters
and In-Person Follow-up Assessments in Pediatric Rheumatology

Laura Aisenberg1, Irit Rasooly1, Pamela Weiss2, Jon Burnham3 and Anna Costello1, 1Children’s Hospital of Philadelphia,
Philadelphia, PA, 2Children’s Hospital of Philadelphia, Philadelphia, PA, 3Children’s Hospital of Philadelphia, Bryn
Mawr, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In early 2020, much of the country’s pediatric rheumatology practice shifted to a
telehealth model secondary to the SARS-CoV-2 pandemic. During this discrete period, new patient evaluations were
performed using video visits. Our objective was to assess the diagnostic concordance between video and in-person
evaluations.

Methods:We performed a retrospective cohort study of patients seen for a new patient pediatric rheumatology video eval-
uation from March 1 to June 30, 2020 at a tertiary academic center. Patients met inclusion criteria if they: 1) were < 21 years
old, 2) had not been seen by rheumatology previously, and 3) did not carry a rheumatologic diagnosis. Data extraction
included all encounters through May 2024. All data were abstracted by 2 reviewers and adjudicated by a 3rd as needed.
The primary outcome was concordance between initial video visit diagnosis and diagnosis received at in person follow up
visit with rheumatology.
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Results: 167 patients were evaluated during the study period of whom 111 met inclusion criteria. Of these, 72% (n = 80) had
a follow up encounter in the system: 69% of those (n = 55) followed up in Rheumatology (Figure 1). 91% (n = 50) of video visit
diagnoses were concordant with in-person diagnosis by Rheumatology. For each of the 5 patients with non-concordant diag-
noses, there was a high suspicion of inflammatory arthritis during the video visit, but each was diagnosed with a more benign,
non-rheumatologic cause of pain after in-person assessment (Table 1). There were no unplanned ED visits or hospital admis-
sions following video visits. Significant, chronic rheumatologic conditions were successfully evaluated via video visit and later
confirmed in-person (Table 2). Providers were also able to make more benign diagnoses (n) via telehealth including growing
pains (2), extremity color change (4), Periodic Fever Syndrome (11), Amplified Musculoskeletal Pain Syndrome (14), and benign
positive ANA (13). 25 patients followed upwith providers outside of rheumatology within the hospital system for their presenting
symptoms. Diagnoses made by other providers were found to be consistent with the rheumatology video visit in all cases.

Conclusion: In pediatric rheumatology new patient evaluations, diagnostic concordance between initial video visits and
subsequent in person evaluations was high. Providers identified significant rheumatologic conditions accurately without
delays in diagnosis or interval disease progression. In cases of diagnostic discordance, the final diagnosis was less concern-
ing in all cases. These data suggest that video visits are a safe and effective way to initiate pediatric rheumatology care and
improve access.

Disclosure: L. Aisenberg: None; I. Rasooly: None; P. Weiss: Abbvie, 12, Clinical trial site PI, NIH NIMAS, 5, PCORI,
5, Pfizer, 1, Spondylitis Association of America, 5; J. Burnham: None; A. Costello: None.
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Abstract Number: 2180

The Association Between Age at Diagnosis and Patient-Reported
Outcomes in Patients with Vasculitis

Jessica Bloom1, Kaci Pickett-Nairne2, Lori Silveira2, David Cuthbertson3, Carol McAlear4, Peter Merkel4 and Karen
James5, and the Vasculitis Clinical Research Consortium, 1University of Colorado, Denver, CO, 2University of Colorado,
Aurora, CO, 3University of South Florida, Tampa, FL, 4University of Pennsylvania, Philadelphia, PA, 5University of Utah,
Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Vasculitis is a chronic autoimmune condition that significantly impacts patients’ quality of life. It is
unknown whether the degree of this impact varies based on age at diagnosis, from childhood through older adulthood. This
study examined the relationship between age at diagnosis with vasculitis and patient-reported outcome (PRO) measures on
health-related quality of life.

Methods: The source of data was a longitudinal, prospective cohort of adults with granulomatosis with polyangiitis (GPA),
microscopic polyangiitis (MPA) eosinophilic granulomatosis with polyangiitis (EGPA), Takayasu arteritis (TAK), and polyarter-
itis nodosa (PAN) enrolled from 2013-2024. Data were analyzed by ANCA-associated vasculitis (AAV: GPA, MPA, EGPA)
and TAK/PAN, and were divided by age at diagnosis: children (< 18), young adults (18–40), middle-aged adults (41–65),
and older adults ( >65). Descriptive statistics were summarized. Differences were tested via Student’s t-tests or Kruskal-
Wallis tests for continuous variables and Pearson’s chi squared tests or Fisher’s exact tests for categorical variables. Univari-
able regressions and multivariable linear regressions adjusted for age at quality of life assessment were performed to assess
for an association between age at diagnosis and PRO measure results (Patient-Reported Outcomes Measurement Informa-
tion System [PROMIS] and the 36-Item Short Form Health Survey [SF-36]) at last follow-up visit.

Results: Analysis included 1655 patients (793 GPA, 160 MPA, 389 EGPA, 212 TAK, 101 PAN). In both the AAV and
TAK/PAN cohorts, the degree of disability on the SF-36 increased with age at diagnosis for the physical component, phys-
ical functioning, role limitations due to physical health, and bodily pain. The degree of disability on the SF-36 did not differ
with age at diagnosis for general health, social functioning, and emotional wellbeing. Those diagnosed with TAK/PAN in
childhood had less pain interference than those diagnosed at older ages. There were no statistically significant differences
between age at diagnosis groups for any other PROMIS measure. However, after adjusting for age at the time of quality of
life assessment, there were no longer any significant differences in SF-36 or PROMIS scores based on age at diagnosis with
vasculitis other than decreased impact on bodily pain, role limitations due to physical health, and emotional wellbeing SF-36
scores for those diagnosed in childhood with TAK/PAN.

Conclusion: Unadjusted analyses show an association between age at diagnosis with vasculitis and quality of life measures
related to physical function and pain, and not social and emotional domains, with increased impact on patients diagnosed in
older age groups. However, after adjusting for age at assessment, there was no association between age at diagnosis with
vasculitis and patient-reported outcomes other than decreased impact on bodily pain, role limitations due to physical health,
and emotional wellbeing for those diagnosed in childhood with TAK/PAN. Understanding the mechanisms by which age at
diagnosis impacts the emotional and physical aspects of quality of life will be useful for developing targeted clinical
interventions.
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Disclosure: J. Bloom: None; K. Pickett-Nairne: None; L. Silveira: None; D. Cuthbertson: None; C. McAlear: None;
P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers
Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, For-
bius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen,
2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regen-
eron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; K. James: None.

Abstract Number: 2181

Large Pediatric Cohort with ANCA-associated Vasculitis at a Single
Institution: Patient Characteristics, Clinical Course, and Outcomes

Jessica Bloom1, AnnaMonley2, Sarah Reingold3, Robert Fuhlbrigge1 and Peter Merkel4, 1University of Colorado, Denver,
CO, 2University of Colorado, Aurora, CO, 3Denver Health, Denver, CO, 4University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasmic antibody-associated vasculitis (AAV) is an understudied, chronic inflam-
matory disease in children with significant morbidity and mortality. There are few large pediatric cohorts described and no
large observational studies or randomized controlled trials to guide management. Our hospital serves the vasculitis commu-
nity across a seven state catchment area in the United States.

Methods: Retrospective chart review was completed using electronic medical records of patients managed from
2002-2023 at a single institution. Patients diagnosed with AAV at less than 18 years old were identified using ICD-9 and
-10 diagnosis codes and confirmed by provider documentation. Data was manually entered into a HIPPA-compliant RED-
cap database. Descriptive statistics were completed to determine means and proportions.

Results: There were 91 children with AAV identified, 62 (68.1%) with granulomatosis with polyangiitis (GPA) and 29 (31.9%)
with microscopic polyangiitis (MPA) (Table 1). Eight patients had eosinophilic GPA and were not included for analysis.
Seventy-four children were diagnosed after 2010. The cohort is demographically diverse with a mean age of 13.6 years at
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diagnosis. The majority were female. Many patients were severely ill at presentation with diffuse alveolar hemorrhage
(43.8%), glomerulonephritis (59.6%), and airway stenosis (11.8%) and required mechanical ventilation (17.6%) and dialysis
(27.5%). Lab abnormalities were common (Table 2). Many patients underwent chest CTs (62.9%) and tissue biopsies,
including lung (9%), sinus (6.7%), and renal (45.5%) biopsies. Almost all patients received rituximab (93.3%) while cyclo-
phosphamide (43.3%), azathioprine (37.8%), and mycophenolate (21.3%) were also received.

Conclusion: This is one of the largest described single center cohorts of children diagnosed with AAV. Many children pre-
sented with severe manifestations including diffuse alveolar hemorrhage, glomerulonephritis, and airway stenosis requiring
intubation and dialysis. Improved understanding of disease presentation and outcomes is vital for moving the pediatric vas-
culitis community forward.

Disclosure: J. Bloom: None; A. Monley: None; S. Reingold: None; R. Fuhlbrigge: None; P. Merkel: AbbVie/Abbott,
2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta,
2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/
Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna,
2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Spar-
row, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.
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Abstract Number: 2182

PECOS (Pediatric SARS-CoV-2 MIS-C Long-term Outcomes Study):
Preliminary Results

Gina Montealegre Sanchez1, Lauren Arrigoni2, Kevin Rubenstein3, Max Wolff4, Mallory Barrix2, C. Jason Liang5, James
Bost6, Meghan Delaney7, Luigi Notarangelo8, Karyl Barron9 and Roberta DeBiasi10, and PECOS Study Team, 1Division of
Clinical Research (DCR), National Institute of Allergy and Infectious Diseases (NIAID),National Institutes of Health (NIH),
Bethesda, MD, 2Center for Cancer and Immunology Research (CCIR), Children’s National Research Institute, Washington,
DC, 3Clinical Monitoring Research Program Directorate (CMRPD), National Cancer Institute Frederick National
Laboratory for Cancer Research, Frederick, MD, 4Clinical Research Directorate (CRD), National Cancer Institute Frederick
National Laboratory for Cancer Research, Frederick, MD, 5Biostatistics Research Branch, NIAID, NIH, Bethesda, MD,
6Division of Biostatistics and Study Methodology and Center for Translational Research, Children’s National Research
Institute, Washington, DC, 7Department of Pathology and Laboratory Medicine, Children’s National Hospital,
Washington, DC, 8Laboratory of Clinical Immunology andMicrobiology (LCIM), NIAID, Bethesda, MD, 9Division of Clinical
Research (DCR), National Institute of Allergy and Infectious Diseases (NIAID), National Institutes of Health (NIH),
Bethesda, MD, 10Children’s National Hospital and Research Institute, Washington, DC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The long-term sequelae of SARS-CoV-2 infection in children are unknown. PECOS is a large pro-
spective observational cohort study with the main objective to characterize the long-term clinical manifestations and
sequelae following recovery from SARS-CoV-2 infection.

This is an ongoing multicenter study at the National Institute for Allergy and Infectious Diseases (NIAID), National Institutes of
Health (NIH), and Children’s National Hospital in Washington, DC.

Methods: Participants (< 21 years) with laboratory-confirmed infection were enrolled as COVID Survivors (S). Participants (<
21 years) without history of COVID infection and negative SARS-CoV-2 RT-PCR, and serology were enrolled as uninfected/
healthy controls (HC). COVID Survivors and HC completed a baseline visit and were expected to return every 6-12 months,
respectively, for 3 years.

Demographics, medical/vaccine history, review of systems, physical exam, cardiopulmonary testing and imaging, and labo-
ratory test were collected. Validated survey instruments were used to evaluate patient reported outcomes (PROMIS), and
impact of the pandemic on quality of life and mental health. Primary outcomes were cohort comparisons at baseline for
abnormalities on all measurements. Blood and stool were stored in a biorepository for future testing.

Results: As of June 30, 2023, 1765 individuals were screened. 1445 (82%) were found to be eligible and 978 (55%) were
enrolled. Of those, 720 (74%) were Survivors and 258 (26%) HC. Majority of the Survivors had mild symptomatic disease.
83% of all participants eligible for COVID-19 vaccination had received at least one dose.

Preliminary results presented in this abstract include 654 enrolled participants (541 Survivors and 133 HC) who completed a
baseline visit.

At study enrollment, COVID Survivors were more likely to report ongoing constitutional, ENT, respiratory and gastrointestinal
symptoms compared to HC. Survivors had higher incidence on chest x-ray of perihilar peribronchiolar thickening; chest CT,
pulmonary function tests, and electrocardiogram abnormalities were similar between cohorts. Survivors showed non-
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significant trend for abnormal echocardiogram including mild myocardial systolic dysfunction, mild mitral valve regurgitation,
and small pericardial effusions but no differences in mean coronary artery Z scores. Survivors had significantly worse parent-
reported performance (median T scores) in 6 of 10 PROMIS domains including Global Health, Physical Functioning and
Mobility, Cognitive Functioning, Pain Interference, Fatigue and Sleep Disturbance, but no differences for Anxiety, Depressive
Symptoms or Peer Relationships reflecting the potential effect of the pandemic and post-pandemic period.

Conclusion: This study establishes a well characterized, large, longitudinal cohort of pediatric COVID survivors and
HC. Preliminary reports are consistent with important differences as well as similarities among both cohorts. Continued
analysis of this cohort will help identify clinical sequelae of COVID in children and provide an opportunity to explore patho-
physiological biomarkers of pediatric SARS-CoV-2 infection.

Funded by DCR, DIR, NIAID. Contract # 75N91019D00024 (NCI)

Disclosure: G. Montealegre Sanchez: None; L. Arrigoni: None; K. Rubenstein: None; M. Wolff: None; M. Barrix:
None; C. Liang: None; J. Bost: None;M. Delaney: None; L. Notarangelo: None; K. Barron: None; R. DeBiasi: None.

Abstract Number: 2183

Accuracy of AI Tools for Diagnosis of Connective Tissue Disease

Indira Sriram1, Gabriel Tarshish2 and Megan Curran2, 1University of Colorado, Aurora, CO, 2Children’s Hospital
Colorado, Aurora, CO

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In this work, we study the ability of generative artificial intelligence (AI) based tools to diagnose
pediatric rheumatological diseases. Specifically, we seek to answer two questions: 1. What is the impact of symptom-
atology on the robustness of output provided by AI tools? 2) What is the impact of non-technical terminology on the diag-
nostic accuracy of AI tools, and could it be safe for self-diagnosis? We examined the ability of AI to diagnose four
connective tissue diseases: juvenile dermatomyositis (JDM), lupus, systemic sclerosis (SSc), and mixed connective tis-
sue disease (MCTD).

Methods:We compared the two large language models, ChatGPT 3.5 and Claude Sonnet. Both systems were provided
with a standardized prompt with variable symptom list. We obtained lists of common symptoms for these diseases from
a pediatric rheumatology textbook (Cassidy and Petty). These symptom lists came with an associated probability. We
then generated a symptom list based on these probabilities and input them into the program using the standardized
prompt. We generated 250 symptom lists using textbook descriptions of the symptoms, and 1000 symptom lists with
non-medical language for each of the four disorders we studied. We then parsed the output to determine if AI was able
to generate the correct diagnosis.

Results: The tools were better at diagnosing conditions when presented with prompts containing standard medical ter-
minology. This is likely related to the presence of this information in the sources used to train these models. AI tools were
also able to diagnose diseases with pathognomonic findings more readily than those with more subtle findings. Specif-
ically, any prompt containing “Gottron’s papules” consistently leads to a diagnosis of juvenile dermatomyositis.
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The diagnostic accuracy of the tools dropped significantly when they were provided with colloquial language. This sug-
gests that they are not able to provide accurate diagnoses when they are not given strictly clinical language.

The tools consistently included rheumatological diagnoses within their top five diagnoses for most prompts, even if pro-
vided with non-medical terminology. This indicates that they may assist with triggering the correct referral. Claude Son-
net appeared to outperform ChatGPT, so it may draw from a different collection of medical information.

Standardized prompt provided to AI tools

Comparison of diagnostic accuracy of ChatGPT 3.5 and Claude Sonnet for JDM, SLE, MCTD, and SSc.
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Conclusion: We examined the ability of AI to diagnose four pediatric rheumatological diseases accurately (JDM, lupus,
MCTD, and SSc). We noted that AI is more likely to diagnose diseases accurately when there are clear pathognomonic
findings (i.e. Gottron’s papules). We determined that the diagnostic accuracy of AI drops when it is presented with non-
medical terminology, suggesting that it is drawing information primarily from medical sources. As a result, AI may not be
effective nor safe for individuals who are attempting to self-diagnose. Further improvement is required in these AI sys-
tems before they can be safely used by clinicians for diagnostic support.

Disclosure: I. Sriram: None; G. Tarshish: None; M. Curran: None.

Abstract Number: 2184

Loss to Follow up After Transfer from Pediatric to Adult Care in Patients
with JIA or jSLE

Simran Heera1, Matthew Sholdice2, Tania Cellucci3, Stephanie Garner4, Liane Heale5, Mark Matsos6, KAREN BEATTIE7

and Michelle Batthish3, 1McMaster University, Mississauga, ON, Canada, 2McMaster University, London, ON, Canada,
3McMaster Children’s Hospital, Hamilton, ON, Canada, 4University of Calgary, Calgary, AB, Canada, 5McMaster
University, Oakville, ON, Canada, 6McMaster Lupus Clinic, Division of Rheumatology, Department of Medicine,
McMaster University, Hamilton, ON, Canada, 7McMaster University, Hamilton, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In Canada, adolescents with JIA and jSLE transfer from pediatric to adult care around age 18. This
vulnerable transition period is associated with an increased risk of poor symptom and disease control, morbidity, and even
mortality. These risks necessitate efforts be made to minimize the potential of loss to follow-up (LFU) at the time of transfer.
Despite significant advances in research and models of transition to adult care, there has been a dearth of LFU data world-
wide since the reporting of LFU rates (50%) from one Canadian centre in 2010. Despite identified challenges in determining
LFU rates, we aimed to i) determine LFU rates of patients seen in a multidisciplinary transition program after transfer to adult
care, and ii) describe characteristics of patients who were and were not LFU.

Methods:We performed a retrospective review of patients diagnosed with JIA or jSLE followed in the McMaster Children’s
Hospital multidisciplinary rheumatology transition clinic and enrolled in a prospective, observational transition study. The
clinic is staffed by pediatric and adult rheumatologists, nurses, an Advanced Physiotherapist Practitioner (APP), and a Child
Life Specialist. Patients who did not attend their first or attended their first but not their second adult appointment were con-
sidered LFU. Patients seen at least twice in adult rheumatology or discharged after their first appointment were considered
successful transfers. Patient demographics, disease characteristics (cJADAS 0-30, CHAQ 0-3, QoL 0-100, and pain 0-10)
and transition readiness (Transition-Q, max 100) scores were recorded. Continuous variables were described using means
and standard deviations, and categorical variables using frequencies and proportions. Differences in disease characteristics
and Transition-Q scores were analyzed using unpaired t-tests.

Results: Ninety-six participants (n=65 female, 31 male) were included, of whom 71% successfully transferred to adult care
(71% female) and 29% were LFU (61% female) (Figure 1). Patients took, on average, 21.3 months (12.4 SD) to successfully
transfer from their last Transition Clinic appointment to their second adult rheumatology visit. Of those LFU, 93% never saw
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their adult rheumatologist. Those who were LFU had lower disease activity and pain scores, greater quality of life scores, and
similar Transition-Q scores than those who were not LFU but the differences in disease characteristics and transition read-
iness were not statistically signfiicant (Table 1).

Conclusion: Integrating coordinated transfer of care processes from a multidisciplinary pediatric transition clinic
resulted in lower LFU rates (29%) than previously reported (50%). Improved LFU rates may lead to improved long-term
outcomes of patients with JIA or jSLE. While incomplete clinical data limited our results, those who were LFU appeared
to be doing well compared to those who were not. However, differences in disease characteristics and Transition-Q
scores were not significantly different between those who were and were not LFU. Future analyses will explore potential
LFU predictors (e.g., disease status, parental involvement) and determine the impact of a transition coach intervention
on rates of LFU.

Disclosure: S. Heera: None; M. Sholdice: None; T. Cellucci: None; S. Garner: None; L. Heale: Novartis, 5;
M. Matsos: AbbVie/Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; K. BEATTIE: None; M. Batthish: Abbvie,
6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant.

Number of participants who were lost to follow up.

Patient demographics and characteristics.
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Abstract Number: 2185

TRACER: Transition to Adulthood Through Coaching and Empowerment
in Rheumatology, a Feasibility Study

Megan Clarke1, Julie Herrington2, Tania Cellucci3, Liane Heale4, Mark Matsos5, KAREN BEATTIE2, Roberta A Berard6 and
Michelle Batthish3, 1McMaster Universitys, Hamilton, Canada, 2McMaster University, Hamilton, ON, Canada, 3McMaster
Children’s Hospital, Hamilton, ON, Canada, 4McMaster University, Oakville, ON, Canada, 5McMaster Lupus Clinic,
Division of Rheumatology, Department of Medicine, McMaster University, Hamilton, ON, Canada, 6London Health
Sciences Centre, London, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The transition from pediatric to adult healthcare is a vulnerable time for youth with chronic disease,
with risks of disengagement from care and subsequent complications of poorly managed disease. Health coaching helps
patients gain the knowledge, skills, tools and confidence to become active participants in their care. For youth with a rheu-
matic disease approaching transfer to adult care, transition coaching may be effective in supporting them psychologically
and socially as they gain the skills and tools necessary to independently manage their health. To address this, we designed
the TRACER (Transition to Adulthood through Coaching and Empowerment in Rheumatology) study to assess the feasibility
of conducting a multi-centred RCT of a Transition Coach Intervention (TCI) in youth transferring from pediatric to adult
rheumatology care.

Methods: Youth 17-18-years-old with any rheumatic disease were recruited at their last pediatric rheumatology appoint-
ment at McMaster Children’s Hospital or Children’s Hospital at London Health Sciences Centre in Ontario, Canada. Partic-
ipants were randomized to the TCI or control group. Participants received the Youth Transition Roadmap which reviews five
domains of healthcare transition: Self-Advocacy, Medication Management, General Health, Lifestyle Issues and Future Plan-
ning related to education and vocation. TCI participants also received virtual one-on-one monthly sessions for 8-months at a
time convenient to the participant. Primary feasibility outcomes were consent rate (≥85%), enrollment from London ( >30%),
TCI completion rate (≥90%), and completion of data collection (≥90%). Secondary clinical outcomes collected at baseline, 8-
and 11-months included the Transition-Q (transition readiness questionnaire; 1-100), and PROMIS® self-efficacy measures.

Results: Of 66 patients approached, 30 (46%) consented, 16 (53%) of whom were enrolled from London. Of those con-
sented, 2 withdrew after consenting but prior to collecting baseline data and starting the intervention. Participant character-
istics are shown in Table 1. To date, 15 (50%) have reached the 8-month follow-up period. TCI attendance rate was 95.8%.
For those who have received 8-month follow-up questionnaires, 90.7% of assessments were completed. At baseline mean
(SD) Transition-Q scores for the TCI group were 72.3 (18.1) and 65.4 (15.3) in the control group. PROMIS responses in the
TCI group appear to show an increase in self-efficacy after the TCI intervention (Figure 1). PROMIS responses at 8-months in
both groups are shown in Figure 2, which suggests a trend in improvement in all domains.

Conclusion: Our study met all feasibility outcomes except consent rate, suggesting that we will need to approach a large
number of patients in order to meet our sample size target in a large multi-centre RCT. PROMIS self-efficacy measures
appear to improve after the TCI; however, sample size is limited, and data collection is ongoing. These findings will serve
as a foundation for a robust, multi-centred RCT of a transition coaching intervention with the goal of enhancing the physical,
mental, and social well-being of youth with rheumatic disease transitioning into adult care.
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Demographic Characteristics of TRACER Participants

PROMIS responses in the TCI group at baseline (n=13) and 8-months (n=7). Physical health responses include if the participant was confident in:
A) remembering to take medications as prescribed; B) listing medications including the doses and schedules; C) managing symptoms when at
home. Mental health responses include if the participant was confident in: D) finding ways to manage stress; E) can handle upsetting situations;
F) can handle the stress of going for treatment of their medical condition. Social health responses include if the participant was confident in: G) talk-
ing about their health problems with someone; H) communicating well with doctors and nurses; I) having people who they can turn to for help with
problems.
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Disclosure: M. Clarke: None; J. Herrington: None; T. Cellucci: None; L. Heale: Novartis, 5; M. Matsos: AbbVie/
Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; K. BEATTIE: None; R. Berard: AbbVie/Abbott, 1, Sandoz, 1;
M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant.

Abstract Number: 2186

The Exploration of Secondary Amplified Musculoskeletal Pain Syndrome
(AMPS) in Pediatric Patients with Rheumatologic Disease

Sarah Ruthen1, Mackenzie McGill1, Nellie P Butler1, Dori Abel1, Melissa Argraves2 and Sabrina Gmuca1, 1Children’s
Hospital of Philadelphia, Philadelphia, PA, 2Nationwide Children’s Hospital, Columbus, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The American College of Rheumatology defines amplified musculoskeletal pain syndrome (AMPS)
as the umbrella term for non-inflammatory musculoskeletal pain, and most commonly occurs in childhood and adolescence.
AMPS is often seen in children with preceding diagnosis of rheumatic disease; however, it is often difficult to identify AMPS
among pediatric patients suffering from painful inflammatory disease. This study aimed to 1) describe children with dual

PROMIS responses from control (n=8) and TCI (n=7) groups at 8-months. Physical health responses include if the participant was confident in: A)
remembering to take medications as prescribed; B) listing medications including the doses and schedules; C) managing symptoms when at
home. Mental health responses include if the participant was confident in: D) finding ways to manage stress; E) can handle upsetting situations;
F) can handle stress associated with treatment of their medical condition. Social health responses include if the participant was confident in: G)
talking about their health problems with someone; H) communicating well with doctors and nurses; I) having people who they can turn to for help
with problems. TCI = transition coach intervention.
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diagnoses of amplified pain and rheumatologic disease with the goal of finding which rheumatologic diseases are most rep-
resented among those with both conditions and 2) describe factors associated with subspeciality amplified pain clinic
referral.
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Methods:We conducted a retrospective chart review of all patients ≤18 years who presented to the pediatric rheumatology
clinic at The Children’s Hospital of Philadelphia between 1/1/2012 and 12/31/2019. Participants were selected who had a
diagnosis code for amplified musculoskeletal pain syndrome. Demographic data, concomitant medical diagnoses, and
rheumatic diagnoses were abstracted, as well as time to AMPS diagnosis and referral to AMPS clinic. Descriptive statistics
were reported in terms of medians and interquartile ranges (IQR) for continuous variables and as absolute frequencies and
percentages for categorical variables. We compared the characteristics between those referred and not referred to AMPS
clinic using Pearson’s chi squared and Wilcoxon-rank sum, as appropriate. All p≤0.05 were considered statistically
significant.

Results: We identified 155 patients with both amplified pain and rheumatic disease. Most patients had rheumatic disease
only (72.9%) at their initial rheumatology visit, and about 1/5 (18.7%) had a dual diagnosis. Only 8% (n=13) presented with
AMPS first. For those who were diagnosed with a rheumatic disease first, time to AMPS diagnosis (secondary amplified pain)
was a median of 9 (IQR: 1.3, 27.7) months. The majority were white (80.7%), non-Hispanic (92.9%), female (78.7%) and had
private insurance (81.3%) (Table 1). The most common rheumatic diseases were enthesitis (46.5%), JIA (30.3%), and CNO
(8.4%). A little less than half (43.5%; n=67) were referred to the dedicated amplified pain clinic and 85.1% (n=57) of those
referred completed a new patient visit in the AMPS clinic. Those with significant functional impairment and those with func-
tional neurological symptom disorder were the only factors associated with AMPS clinic referral (Table 2).

Conclusion:Of children with co-morbid AMPS and rheumatic disease seen in a rheumatology clinic at a tertiary care center,
rheumatic disease most often presents first. The most represented diseases were JIA, enthesitis and CNO and average time
to AMPS diagnosis was about 1-2 years. Our findings suggest that pediatric rheumatologists at our center are comfortable
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managing amplified pain, reserving referrals only for those with significant functional impairment. Based on these findings,
prevention programs for secondary amplified pain may best be targeted towards children with JIA, enthesitis and CNO
and soon after diagnosis.

Disclosure: S. Ruthen: None;M.McGill: None;N. Butler: None;D. Abel: None;M. Argraves: None; S. Gmuca: None.

Abstract Number: 2187

Outcomes Following Tonsillectomy in Children with Periodic Fever,
Aphthous Stomatitis, Pharyngitis, and Cervical Adenitis (PFAPA)
Syndrome

Kalpana Manthiram1, Ana Ortega-Villa2, Sivia Lapidus3, Mary Bowes2, Tina Romeo4, Kathryn Garguilo5, Laura Failla2,
Hemalatha Srinivasalu6, Pamela Mudd7, Roberta DeBiasi8, Amanda Ombrello9, Karyl Barron10, Daniel Kastner11 and
Kathryn Edwards5, 1National Institute of Allergy and Infectious Disease, Bethesda, MD, 2National Institute of Allergy and
Infectious Diseases, Bethesda, MD, 3Hackensack University Medical Center, Montclair, NJ, 4NIH, Bethesda, MD, 5Vanderbilt
University School of Medicine, Nashville, TN, 6Children’s National Hospital, Washington, DC, 7Children’s National Hospital,
Washington, 8Children’s National Hospital and Research Institute, Washington, DC, 9National Institutes of Health, Rockville,
MD, 10NIAID, NIH, Bethesda, MD, 11National Human Genome Research Institute, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is the
most common periodic fever syndrome in children. Tonsillectomy leads to cessation of febrile episodes in most children,
but some continue to have symptoms after surgery. We evaluated a cohort of children with PFAPA who underwent
tonsillectomy.

Methods: We characterized clinical features and response to tonsillectomy in 93 children with PFAPA from two different
centers, Vanderbilt University Medical Center and the National Institutes of Health (NIH) in the United States, with subject/
parent interviews and medical record review. We used multivariable logistic regression to identify predictors of favorable
response to tonsillectomy.

Results: The 93 children enrolled in our study were followed for a median of 47 months after tonsillectomy. Overall, 48% had
complete resolution of PFAPA episodes (65% at Vanderbilt, 34% at NIH), 25% had less severe or frequent episodes, 22%
had a period of remission with recurrence, and 5% had no change in episodes. Children whose episodes aborted with cor-
ticosteroid or who had pharyngitis during flares prior to tonsillectomy were more likely to have a favorable response to sur-
gery. Among those with continued flares after tonsillectomy, 63% (29/46) reported that some or all flares were feverless,
and 44% (21/48) reported triggers for flares including physical and mental stress. Sixty-nine percent (33/48) of children with
continued flares after tonsillectomy required treatment. Corticosteroid and anakinra were fully or partially effective in aborting
flares in 86% and 100% of subjects who received these respective treatments post-tonsillectomy. Flare severity and fre-
quency improved in 15/19 (79%) subjects who took cimetidine and 5/14 (36%) who took colchicine as prophylaxis. Most
(67/93, 74%) children continued to have aphthous ulcers after tonsillectomy.

Conclusion: Tonsillectomy reduces episode severity and frequency in children with PFAPA. However, a portion of chil-
dren with PFAPA, particularly those who do not respond to corticosteroids or who do not have pharyngitis during flares,
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have incomplete responses to tonsillectomy, potentially representing a subgroup of PFAPA with differences in disease
mechanism.

This research was supported in part by the Division of Intramural Research of NIAID and NHGRI, NIH and T32 training
grants at Vanderbilt University.

Disclosure: K. Manthiram: None; A. Ortega-Villa: None; S. Lapidus: None; M. Bowes: None; T. Romeo: None;
K. Garguilo: None; L. Failla: None; H. Srinivasalu: None; P. Mudd: None; R. DeBiasi: None; A. Ombrello: None;
K. Barron: None; D. Kastner: None; K. Edwards: Bionet, 2, Brighton Collaboration, 1, Dynavax, 2, IBM, 2, Merck,
1, Moderna, 1, Novavax, 1, Pfizer, 1, Roche, 1, Sanofi, 1, Seqirus, 1, X-4 Pharma, 1.

Abstract Number: 2188

Parent Verses Patient Perspectives of Health-Related Quality of Life
Among Children with Vasculitis

Clare Peckenpaugh1, Aimee Hersh2, Sara Stern2, Erin Treemarcki2, Peter Merkel3 and Karen James2, 1University of Utah
Department of Pediatrics, Salt Lake City, UT, 2University of Utah, Salt Lake City, UT, 3University of Pennsylvania,
Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Vasculitis is a group of chronic, relapsing diseases that can lead to significant morbidity due to both
disease and treatment, impacting patients’ health related quality of life (HRQoL). Little is known about how vasculitis affects
children’s HRQoL. This study compared the perceptions of children with vasculitis to their parent’s perceptions of their
child’s HRQoL.

Figure 1. Patient-Reported Outcome Measures Information Systems (PROMIS) T-Scores. Boxes with a solid border represent patient response;
those with a dotted margin represent the parent response. A higher T-score in a domain represents more of a domain being measured;
T-scores are normalized to a U.S. reference population with a mean T-score of 50, and a standard deviation of 10. Higher scores represent worse
outcomes for anger, anxiety, fatigue, pain interference, sleep-related impairment, sleep-disturbance, and depressive symptoms; lower scores rep-
resent worse outcomes for cognitive function, mobility, and peer relationships.
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Methods: A prospective, cross-sectional pilot study of patients with vasculitis seen in a pediatric rheumatology clinic at a
tertiary care facility from 11/2021-2/2024. Patients were eligible if they had received a diagnosis of chronic vasculitis
before their 18th birthday. Subjects and one of their parents completed Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) patient and parent proxy short forms, respectively. PROMIS measures are reported as t-scores
normalized to a U.S. population to a mean of 50 and a standard deviation of 10. Physicians scored disease activity and
damage concurrently using the Pediatric Vasculitis Activity Score (PVAS) and the Pediatric Vasculitis Damage
Index (PVDI).

Results: Twenty-four patients were enrolled with 20 having both patient and parent PROMIS short forms completed. Median age
at enrollment was 14.5 (IQR 12,16) years with median age at diagnosis of 12.2 (IQR 10.3,15) years. Patients had ANCA-
associated vasculitis (n=15), Behçet’s disease (2), polyarteritis nodosa (2), or IgA vasculitis (1). Subjects had amedian PVAS score
of 0 (IQR 0,3) with 7/20with active disease defined by a PVAS of >0. 19/20 patients had at least one item of damage as scored on

Figure 2. Patient vs Parent-Proxy T-Scores in Patient-Reported Outcome Measures Information Systems (PROMIS) Domains. A higher T-score in
a domain represents more of the domain being measured. Higher scores represent worse outcomes for anger, anxiety, fatigue, pain interference,
sleep-related impairment, sleep-disturbance, and depressive symptoms; lower scores represent worse outcomes for cognitive function, mobility,
and peer relationships. Each dot represents a patient-parent dyad. The upper right and lower left quadrants represent areas where the patient and
parent responses are concordant( i.e. both rank the patient as better or worse than the reference population.

Figure 3. The Absolute Value of the Difference in Subject vs Parent-Proxy T-Scores in Patient-Reported Outcome Measures Information Systems
(PROMIS) Domains.
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the PVDI, with a median score of 2.5 (IQR 1,5). PROMIS t-scores for patients and parents are shown in Figure 1. The median
score for nearly all domains for both subject and parent responses was worse than the reference population, except for anger
in the subject responses. While the overall distributions of responses between subject and parent widely overlapped, when look-
ing at the difference in subject-parent dyads, considerable discordance was frequently seen, with no consistent trend of parents
rating their child worse than the subjects themselves (Figure 2). Figure 3 shows the distribution of the absolute magnitude of the
difference between subject-parent dyads. In the domains of anger, anxiety, fatigue, pain, depression, peer relationships, and
mobility, the 75th percentile for the magnitude of the difference was 10 or higher, demonstrating significant discordance.

Conclusion: Both patients with pediatric-onset vasculitis and their parents report reduced patient HRQoL in several physical and
psychosocial domains. However, patients and parents frequently have discordant scores relative to reference populations. These
results demonstrate the importance of capturing both the patient and parent response to gain a more complete picture of how
pediatric vasculitis impacts HRQoL. Further research could investigate the impact of age on this discordance and the variation
of discordance across different vasculitides, all to help develop targeted approaches to support children with vasculitis.

Disclosure: C. Peckenpaugh: None; A. Hersh: None; S. Stern: None; E. Treemarcki: None; P. Merkel: AbbVie/
Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Caba-
letta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genen-
tech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa,
2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron,
2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; K. James: None.

Abstract Number: 2189

Migratory Arthritis in Children: What Besides Rheumatic Fever?

bar goldberg1, Gil Amarilyo2, oded Scheuerman1, tarek Zuabi3, alina Guz1, Maayan Ravia1 and yoel Levinsky1,
1schneider medical center, petah tikva, Israel, 2Faculty of Medicine, Tel Aviv University, Tel Aviv; Pediatric Rheumatology
Unit, Schneider Children’s Medical Center of Israel, Petach Tikva, Israel, Kibbutz Maggal, HaMerkaz, Israel, 3schneider
medical center, petah tikva

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Migratory Arthritis, a not uncommon presentation in pediatrics, is classically associated with rheu-
matic fever (RF), although can be the first presentation of other medical conditions as well. The literature focusing on this
phenomenon is sparse. Our aim was to review the cases presented at our institution, describe the range of conditions asso-
ciated with it, and propose a workup plan for migratory arthritis in children.

Methods: A review of all cases of migratory arthritis in children (aged 0-18 years) presented between 2003-2023 within the
emergency department and the pediatric rheumatology clinic. We extracted primary diagnoses along with epidemiological,
clinical, and laboratory parameters. Next, we compared cases related to RF with other cases.

Results: A total of 165 cases of migratory arthritis were identified. Among them 67 (40%) were diagnosed with RF, while the
others had various conditions, including post-streptococcal reactive arthritis, post-viral arthritis, reactive arthritis, inflamma-
tory bowel disease, systemic lupus erythematosus, and, rarely, malignancy. High population density areas were a significant
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patients demographic and clinical data

diagnoses distribution
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predictors for RF (P = 0.001), as well as a family history of RF (P = 0.03) and fever (P = 0.002). Conversely, rash was more
common in the non-RF group, as well as arthralgia compared to arthritis.

Conclusion:: Migratory arthritis is not rare with a mean presentation of at least one case per month. Moreover, only 41% of
cases of migratory arthritis were associated with rheumatic fever. A significant proportion of diagnoses belong to post-
infectious conditions. Clinically important, malignancies are include in the differential diagnosis. There were only few cases
of JIA. Migratory arthritis in children poses a diagnostic challenge, and this study proposes a diagnostic algorithm based
on the collected data.

Disclosure: b. goldberg: None; G. Amarilyo: None; o. Scheuerman: None; t. Zuabi: None; a. Guz: None; M. Ravia:
None; y. Levinsky: None.

Abstract Number: 2190

Uncovering Inborn Errors of Immunity in Pediatric Rheumatology

Maleewan Kitcharoensakkul1, Natsumon Udomkittivorakul1, Tarin Bigley1, Lance Peterson2, Kevin Baszis3 andMegan
Cooper2, 1Washington University in St. Louis, St. Louis, 2Washington University School of Medicine, St. Louis, MO,
3Washington Univ in St. Louis School of Medicine, St Louis, MO

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immune dysregulation, including autoimmunity, is one of the known clinical manifestations of inborn
errors of immunity (IEI). We aim to evaluate IEI discovered by targeted genetic testing in pediatric patients presenting with
immune dysregulation and rheumatologic diagnosis.

Methods: We retrospectively reviewed charts of 348 patients aged δ 18 years with suspected IEI who had clinical targeted
gene panel testing (Invitae®) for IEI sent at a tertiary pediatric hospital in the U.S. over a 5-year study period, March 2018 -
March 2023. We identified patients with the genetic testing sent primarily due to immune dysregulation (autoimmunity,
fevers, atopy, lymphoproliferation, and malignancy). We reviewed their clinical and laboratory data and genetic testing
results. The study is reviewed and approved by our institution review board (IRB).

Results: Of 348 patients, 222 (64%) had targeted gene panels for IEI sent during the study period for immune dysregulation
with or without infections. Of these 222 patients, the median age was 6.3 years (IQR 2.1 -11.7 years), 51% were male, 86%
Caucasian, and 10% African Americans. The primary indications of sending genetic testing for IEI in 222 patients include
autoimmunity without lymphoproliferation (48%), fevers (35%), atopy (7%), hemophagocytic lymphohistiocytosis (3%), auto-
immunity with lymphoproliferation (3%), EBV susceptibility and lymphoproliferation (3%), and malignancy (< 1%). In a subset
of 40 patients who had rheumatologic diagnoses before genetic testing, we found IEI in 5 patients (12.5%) and these include
pathogenic or likely pathogenic variants in CTLA4 (n=1), IKZF1 (n=1), NLRC4 (n=1), and TNFAIP3 (n=2) genes. The IEI diag-
noses led to changes in treatment in all patients. Our limitations include a potential selection bias as most of these patients
had the genetic testing done due to multiple autoimmunity, or rheumatologic diagnoses with refractory and/or atypical man-
ifestations so the results may not apply to all rheumatology patients we encounter in clinical practice. In addition, the field is
moving toward whole exome/genome sequencing that may capture more patients with IEIs than targeted gene panels,
therefore our results could potentially be underestimated.
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Conclusion: Approximately 1 in 8 pediatric patients with rheumatologic diagnoses and clinically suspected immune dysreg-
ulation seen in Immunology and/or Rheumatology clinic had IEI in our cohort.

Disclosure: M. Kitcharoensakkul: None;N. Udomkittivorakul: None; T. Bigley: None; L. Peterson: None;K. Baszis:
None; M. Cooper: Pharming, 2, sumitomo, 2.

Abstract Number: 2191

Optimizing Inpatient Kawasaki Disease Care

Audrea Chen1, Beth Gamulka2, Macarena Palomer3 and Rae Yeung4, 1The Hospital for Sick Children, Burnaby, BC,
Canada, 2The Hospital for Sick Children, Toronto, 3The Hospital for Sick Children, Toronto, Canada, 4The Hospital for Sick
Children, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Kawasaki Disease (KD), an acute pediatric vasculitis, requires inpatient management to prevent coro-
nary artery disease. The Hospital for Sick Children (SickKids) sees about 100 cases of KD annually. Hospitalization and lack of
reliable educational resources negatively impact the patient and family experience. By eliminating inefficiencies, reducing length
of stay (LOS) and improving patient education, we aim to optimize patient experience and conserve healthcare resources. The
objective is to optimize inpatient care for uncomplicated KD by reducing LOS by 33% at SickKids by April 2024.

Methods: This is a quality improvement time series using the Model for Improvement Framework. The project includes
patients diagnosed and treated at SickKids. Stakeholders include Paediatric Medicine, Rheumatology, KD clinic, Transfu-
sion Medicine and parent representatives.
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Chart review of patients with KD in 2023 demonstrated a baseline average LOS of 56 hours. Root cause analysis
included focus groups, interviews, a process map outlining the KD admission (Fig. 1) and a Pareto diagram. A new
clinical KD pathway was created incorporating 4 key change ideas: simplification of the echocardiography process,
reduction of unnecessary blood tests, implementation of a discharge checklist and improvement of patient educa-
tional resources. Change ideas were linked to primary and secondary drivers of change through a driver dia-
gram (Fig. 2).

The outcome measure is LOS for uncomplicated KD, which excludes those with refractory disease, concurrent compli-
cated infection, shock and coronary artery dilation/aneursym on the hospital echocardiogram. Process and balancing
measures included all patients admitted for KD. Process measures examined the fidelity of the change ideas. Balancing

Statistical Process Control XmR Chart tracking length of stay (LOS) for Kawasaki Disease (KD) patients meeting inclusion criteria from January
2023 – April 2024. The intervention began in mid-December 2023. Target line is set at 36 hours for a 30% reduction in LOS. The median baseline
LOS is 52 hours. No significant variation noted in the process thus far.
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measures included rate of re-presentation to emergency care, untreated fever and patient satisfaction. Cost savings
were estimated by calculating reductions in hours of admission as well as unnecessary bloodwork.

Results: Fifteen patients were admitted with KD since implementation of change ideas in December 2023, 8 had uncompli-
cated KD. The average LOS for uncomplicated KD was 41 hours, which is about a 25% reduction from baseline (Fig. 3). Pro-
cess measures among 15 patients showed good uptake in change ideas. There was no increase in emergency services use
among discharged patients, nor incidences of untreated fever. Six patients responded to the satisfaction survey with 100%
feeling satisfied with the education received in hospital. There was an estimated $8936.75 in cost savings over 15 admissions.

Conclusion: The LOS for uncomplicated KD was reduced by 25% through strong uptake of the new simplified clinical KD
pathway which did not negatively impact patient safety nor satisfaction. The project was strengthened by strong stakeholder
relationships, patient/caregiver involvement and the use of automation and forced functions.

Process map swimlane diagram demonstrating the patient flow from presentation in the Emergency Department to dis-
charge. Estimated times in red are averaged from 5 patients meeting inclusion criteria in chart review. Each step was
annotated for value to the patient based on stakeholder discussion. NVN denotes a step that is necessary to complete
the process but does not provide direct value to the patient. Flow efficiency was calculated by dividing the total number
of steps by the number of value-added steps. MOH: Ministry of Health. IVIG: IV immunoglobulin.

Driver Diagram developed based on root cause analysis for drivers of change and change ideas. Ultimately 4 change ideas
were introduced in December 2023. Post-IVIG bloodwork was deemed unnecessary and thus the second change idea was
altered to remove the bloodwork completely from the order set. The family of measures is listed on the right, with the num-
bered process measures mapping to their respective change ideas. DAT = direct antiglobulin test. IVIG = IV immunoglobulin.
AVS: After Visit Summary.

Disclosure: A. Chen: None; B. Gamulka: None; M. Palomer: None; R. Yeung: None.

Abstract Number: 2192

Utilizing Electronic Health Record Pre-Consultation Data to Create a
Predictive Algorithm for Diagnosis of Chronic Pediatric Rheumatic
Conditions

Kendra Lauer1, Kyla Driest2, Laura Pratt3 and Alysha Taxter2, 1Nationwide Children’s Hospital, Dublin, OH, 2Nationwide
Children’s Hospital, Columbus, OH, 3Nationwide Children’s Hospital/The Ohio State University College of Medicine,
Columbus, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: With the current workforce shortage, wait times for initial consultation with pediatric rheumatology
are lengthy and many referrals do not result in a rheumatic diagnosis. This study aims to develop a predictive algorithm for
diagnosis of inflammatory arthritis and systemic lupus erythematosus (SLE) by utilizing patient-reported, historical, and refer-
ral data obtained within the electronic health record (EHR) at time of initial consultation visit.
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Table 1: Demographics, Reason for Referral, and Patient-Reported Outcomes by Future Diagnosis

Table 2: Univariate analysis factors associated with new diagnosis of rheumatic condition
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Methods: All new patients evaluated in our clinic between 2021 to 2023 were included. Reason for visit is recorded by the
registration team at scheduling. Patients complete electronic patient reported outcomes (PROs) during routine clinical care,
including a 56-point review-of-systems (ROS), pain, physical function, and morning stiffness. ICD codes for inflammatory
arthritis and SLE documented as a current or future encounter diagnosis, problem list, or past medical history were identi-
fied. The sample was randomly split into 80% derivation and 20% test set. Logistic regression evaluated the association of
diagnosis with patient and referral data; variables with p< 0.2 in univariate were included in a multivariate model. Complete
data are reported.

Results: There were 3139 subjects; 2064 (66%) female with a median age of 13 [IQR 8,16] (Table 1). 319 (10%) were
diagnosed with arthritis with 171 (5%) already having a documented diagnosis of arthritis prior to initial consultation.
There were 55 (2%) with a diagnosis of lupus during the study period with 36 (1%) diagnosed before establishing care.
The median time from first visit to establishing a diagnosis of arthritis and lupus was 88 [35, 210] and 42 [17, 132] days,
respectively. Common reasons for referrals included pain, swelling, and antinuclear antibody testing. There were worse
physical function scores, higher pain, higher patient global score, and were more likely to report morning stiffness in
those with a new diagnosis of arthritis, while higher patient-reported pain and higher positive ROS count were seen in
patients with a new diagnosis of lupus. In univariate analysis, referral reasons of swelling and fever were positively and
negatively associated, respectively, with a new diagnosis of arthritis while ANA positivity, rash, and lupus were positivity
associated with a new diagnosis of lupus (Table 2). No referral reason variables were statistically significant in
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multivariate analysis. Referral data had a sensitivity of 0%, specificity of 100%, and area under the curve (AUC) of 0.59
for a new arthritis diagnosis, and a sensitivity of 0%, specificity of 100%, and AUC of 0.65 for new lupus diagnosis
(Figure 1), with higher AUC when evaluating ROS data.

Conclusion: Utilization of the EHR to create a predictive algorithm for diagnosis of chronic rheumatic disease is a promising
tool to address current barriers for patient care. Our data suggests that such models could be integrated into clinical referral
pathways to assist with expedited access to pediatric rheumatology.

Disclosure: K. Lauer: None; K. Driest: None; L. Pratt: None; A. Taxter: None.

Abstract Number: 2193

Prospective Evaluation of Reactogenicity and Safety Following COVID-19
Vaccination in Children with a History of MIS-C

Mariana Sanchez Villa1, Jessica Nguyen2, Danielle Guffey3, Leila Sahni4, Miriah Gillispie-Taylor5, Marietta De Guzman2,
S. Kristen Sexson Tejtel2, Sridevi Devaraj4, Flor Munoz4 and Tiphanie Vogel2, 1Baylor college of Medicine, Huffman, TX,
2Baylor College of Medicine, Houston, TX, 3Baylor College of Medicine, Houston, 4Baylor COM, Houston, TX, 5Baylor
College of Medicine/Texas Children’s Hospital, Houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A rare subset of children who contract SARS-CoV-2 later develop the hyperinflammatory condition
known as multisystem inflammatory syndrome in children (MIS-C). There has been hesitation to vaccinate these children
against COVID-19 due to concerns for a recurrence of hyperinflammation. As part of post-MIS-C follow-up care, we have
advocated for COVID-19 vaccination. We aimed to prospectively evaluate reactogenicity and safety following COVID-19
mRNA vaccination among patients with a history of MIS-C compared to healthy children (HC) without a history of inflamma-
tory disease.

Methods: From February 2023 to February 2024, patients 6 months to 20 years of age with a history of MIS-C or HC were
enrolled in an IRB-approved study and monitored for 6 months following COVID-19 mRNA vaccination, administered
according to age-specific recommendations (standard of care). Prospective reactogenicity data and accompanying impact
on quality of life (severity) were collected by survey daily for 7 days following receipt of each vaccine. Pairwise comparisons
were performed using Wilcoxon rank-sum for continuous variables and Fisher’s exact test for categorical variables.

Results: We enrolled 33 patients with a history of MIS-C and 30 HC in the Serial Assessment Following Vaccination After
MIS-C (SAF-VAC) study. Patients with MIS-C were diagnosed a median of 30.2 months prior to SAF-VAC vaccination
[IQR: 25.9, 32.7]. There were no differences in age, sex, or insurance coverage between the two groups; however, fewer
HC were Non-Hispanic Black and White and more were Hispanic compared to patients with a history of MIS-C (p<
0.001). 9 of 30 (30%) HC reported a documented previous COVID-19 infection a median of 17.1 months [IQR 6.9, 30.1]
prior to SAF-VAC vaccination. Median time between last known COVID-19 infection and SAF-VAC vaccination in patients
with a history of MIS-C was 27.8 months [IQR: 20.2, 31.1]. In total, 427 of 441 (97%) reactogenicity surveys from 33 patients
with a history of MIS-C and 30 HCwere returned. There were no differences in self-reported reactogenicity or severity follow-
ing COVID-19 vaccination, or in timing of any reported reaction between the two groups (Table I). Most enrolled individuals
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had been previously vaccinated: 27 (82%) patients with a history of MIS-C 14.9 [IQR: 10.1, 21.5] months prior to SAF-VAC
vaccination, and 24 (80%) HC 14.7 [IQR: 10.6, 18] months prior to SAF-VAC vaccination (p=0.591). Among the 6 vaccine
naïve individuals in each group, there were no differences in reactogenicity (p=1). There were no concerns for flares of hyper-
inflammation among patients with a history of MIS-C during 5.8 [IQR: 5.5, 6.6] months of monitored followup.

Conclusion: This cohort of prospectively followed patients with a history of MIS-C tolerated COVID-19 mRNA vaccination
with no increase in reactogenicity compared to HC, and without evidence of inflammatory flares. Our results suggest that
patients with a history of MIS-C can safely receive COVID-19 mRNA vaccination. These results are especially reassuring
as SARS-CoV-2 becomes endemic and annual vaccination against SARS-CoV-2 is recommended.

Disclosure: M. Sanchez Villa: None; J. Nguyen: None; D. Guffey: None; L. Sahni: None; M. Gillispie-Taylor: None;
M. De Guzman: None; S. Sexson Tejtel: None; S. Devaraj: None; F. Munoz: None; T. Vogel: AstraZeneca, 5, Mod-
erna, 2, Pfizer, 2, SOBI, 2.

Table I: Serial Assessment Following Vaccination After MIS-C (SAF-VAC)
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Abstract Number: 2194

Association of Reticular Dermis and Subcutis Inflammatory Infiltrate with
Musculoskeletal Involvement in Pediatric Localized Scleroderma

Deren Esencan1, Anwesha Sanyal1, Haley Havrilla2, Samantha Branton1, Theresa Hutchins1, Claudia Salgado3 and
Kathryn Torok4, 1University of Pittsburgh, Pittsburgh, PA, 2Division of Rheumatology, Scleroderma Center, Department
of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 3University of Miami Miller School
of Medicine, Miami, FL, 4Division of Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s
Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Localized scleroderma (morphea) is a rare autoimmune disorder characterized by inflammatory infil-
trate and collagen deposition in the skin and connective tissue. While textbooks offer detailed descriptions of histopathologic
features, larger cohort studies summarizing these findings and their clinical correlations are limited.

Methods: We conducted a cross-sectional analysis of 126 dermatopathology reports from skin biopsies of pediatric LS
patients in the National Registry for Childhood Onset Scleroderma (NRCOS). Clinical data paired with biopsy reports were
included. Summary statistics were used for demographic and histologic features. Chi-square tests were applied to compare
histology and clinical variables, dichotomizing clinical scores, with a p-value < 0.05 considered significant.

Results: Data for the 126 LS patients were extracted and main variables summarized in Table 1. Of the patient cohort,
72.2% were female, with an average age of onset was 8.85 years old. The most common LS subtype was linear sclero-
derma (62%). The degree of inflammation was mild (48.4%, n=46/95), followed by moderate (17.9%, n=17), and severe
(8.4%, n=8). Sclerosis was assessed in 26% of the biopsies (n=24), with the degree of sclerosis being mild in 9.5% (n=9),
moderate in 8.5% (n=8) and severe in 7.4% (n=7).

The most common location of inflammatory infiltrates was perivascular (74.7%, n=71). A larger number than expected dem-
onstrated interstitial inflammation (32.6%, n=31). The percentage of interstitial inflammation was observed less in linear mor-
phea (14.6% n=12/82), compared to other morphea subtypes (28.8% n=19/66). Lymphocytes were the predominant cell
type in all subtypes (90.5%), followed by plasma cells (55%). Eosinophils were more common in circumscribed morphea
(13.9%) compared to other subtypes (6.6%).

A significant association was found between extracutaneous musculoskeletal manifestations and deep tissue inflammation
in the reticular dermis and subcutaneous tissue (X2 (1, N = 126) = 4.993, p = .00254). The degree of inflammation corre-
sponded with a high modified Localized Scleroderma Skin Severity Index (mLoSSI) (X2 (1, N = 80) = 4.155, p = .0415) and
Physician Global Assessment of Disease Activity (PGAA) score (X2 (1, N = 77) = 4.694, p = .0302).

Conclusion: Histopathology reports provide valuable information in localized scleroderma. Especially the degree of inflam-
mation and sclerosis, which augment clinicians’ judgment of disease activity and may influence treatment decisions. Here,
1) we substantiate that a more robust inflammatory infiltrate is associated with higher cutaneous and global disease activity
score, which help guide clinicians’ treatment of LS, and 2) we identified that the location of the inflammatory infiltrate in the
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deeper layers of the skin may provide a warning to deeper soft tissue involvement associated with MSK manifestations of
LS. This study is the largest to date summarizing histopathologic findings in pediatric LS, establishing baseline characteriza-
tion and highlighting potential for further analysis.

Disclosure: D. Esencan: None; A. Sanyal: None; H. Havrilla: None; S. Branton: None; T. Hutchins: None;
C. Salgado: None; K. Torok: None.

Abstract Number: 2195

Pediatric Rheumatology Graduation: A One-Way Bridge to Adult Care?

Kyla Fergason1, David McDonald1, Karissa Chesky2, Jimin Kim2, Tiphanie Vogel1 and Miriah Gillispie-Taylor3, 1Baylor
College of Medicine, Houston, TX, 2Baylor College of Medicine, Houston, 3Baylor College of Medicine/Texas Children’s
Hospital, Houston, TX

Table 1. Demographic, Clinical, and Histopathology Features of 126 Pediatric Localized Scleroderma Patients.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: For many patients with childhood onset disease, the transition from pediatric to adult healthcare is
difficult, often resulting in lapses in care and increased disease activity and morbidity. Texas Children’s Hospital pediatric
rheumatology clinic has instituted measures to improve preparedness for transfer to adult rheumatology including introduc-
tion of a policy, tracking eligible patients, using a transition planning tool, and self-assessment of preparedness. We have
instituted a formal acknowledgment for patients at the last pediatric visit to emphasize the care transfer event, which includes
finalization of a transition summary letter given to the patient to help prevent loss of information when establishing care with
adult rheumatology.

Methods: Emails were sent to providers, initially biweekly then weekly, identifying all transition-age patients and reminding
providers to discuss transition from February 2023 to April 2024. Those ages 17 and older were emphasized due to their
more imminent transfer of care to adult rheumatology. Retrospective review of the electronic health record (EHR) was used
to assess transition status. Patients were grouped by those who had a scheduled appointment with an adult rheumatologist
and a transition summary letter, those whose pediatric provider identified the visit as the final pediatric visit but did not create
a transition summary letter, and those for whom specific transfer of care was still pending. We also tracked whether the pro-
vider documented discussing transition. We aimed to acknowledge at least 90% of patients transitioning from rheumatology
clinic to adult healthcare, marked by a transition summary letter, between February 2023 to April 2024.

Results: From February 2023 to April 2024, 1151 potential final pediatric visits were identified, 733 (63.7%) of notes docu-
mented discussion of transition at the visit, and a total of 127 patients were identified as ready to transition. Of those,
91 patients (71.6%) received a summary letter.

Conclusion: During the transition from pediatric to adult care, many patients experience flares and lapses in care. We con-
tinue to build on transition pathway work conducted within pediatric rheumatology in order to help provide a sense of closure
and consolidate information for adult providers. 71.6% of eligible patients have received a transition summary since the insti-
tution of this initiative, which should help prevent loss of information between providers. We aim to continue to follow patients
longitudinally to assess the impact of this intervention on the successful transfer of care.

Disclosure: K. Fergason: None;D.McDonald: None;K. Chesky: None; J. Kim: None; T. Vogel: AstraZeneca, 5, Mod-
erna, 2, Pfizer, 2, SOBI, 2; M. Gillispie-Taylor: None.

Abstract Number: 2196

Identifying Specific Criteria for Juvenile Systemic Sclerosis: A Comparison
of Adult and Pediatric Ratings

Suzanne Li1, Natalia Vasquez-Canizares2, Clare Pain3, Marinka Twilt4, Amra Adrovic5, Abdulrahman Alrasheed6, Simone
Appenzeller7, ADELE CIVINO8, narendra bagri9, Patricia Costa Reis10, Muserref Cucueoglu11, Fatma Dedeoglu12,
samundeeswari Deepak13, Jianghong Deng14, Dalia El-Ghoneimy15, Ivan Foeldvari16, Fernando Garcia-Rodriguez17,
Marija Jelusic18, Ankur Jindal19, Ozgur Kasapcopur20, Maria Katsicas21, Archana Khan22, Raju Khubchandani23, Meiping
Lu24, Hanna Lythgoe25, edoardo marrani26, Giorgia Martini27, Takako Miyamae28, Tomo Nozawa29, Seza Ozen30, Lidia
Rutkowska-Sak31, Sunil Sampath13, Dieneke Schonenberg-Meinema32, Hongmei Song33, Betul Sozeri34, Hayakazu
Sumida35, Maria Teresa Terreri36, Kathryn Torok37, Seyma Turkmen38, Dilara Unal38, Gong Yinv39, Emily Willis25, Rongjun
Zheng24 and Brian Feldman40, and Pediatric International Consortium for Scleroderma, 1Hackensack Meridian School of
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Medicine, Joseph M. Sanzari Children’s Hospital, Hackensack, NJ, 2Children’s Hospital at Montefiore, Bronx, NY,
3Alderhey Children’s NHS Foundation Trust, Liverpool, United Kingdom, 4Alberta Children’s Hospital, Calgary, AB,
Canada, 5Koc University Hospital, Istanbul, Turkey, 6King Abdullah Specialized Children Hospital, Riyadh, Saudi Arabia,
7Unicamp, Campinas, SP, Brazil, 8Pediatric Rheumatology n"Vito Fazzin" Hospital LECCE, LECCE, Italy, 9All India Institute
of Medical Sciences, New Delhi, Delhi, India, 10Hospital de Santa Maria, Lisbon, Portugal, 11Hacettepe University, Ankara,
Turkey, 12Boston Children’s Hospital, Boston, MA, 13THE NEWCASTLE UPON TYNE HOSPITALS NHS FOUNDATION TRUST,
Newcastle upon Tyne, United Kingdom, 14Beijing Children’s Hospital, Beijing, China, 15Children’s Hospital, Ain Shams
University, Cairo, Egypt, 16Hamburger Zentrum für Kinder- und Jugendrheumatologie, Hamburg, Germany,
17Universidad Autonoma de Nuevo Leon, Monterrey, NL, Mexico, 18University of Zagreb School of Medicine, University
Hospital Centre Zagreb, Zagreb, Zagreb, Croatia, 19Postgraduate Institute of Medical Education and Research,
Chandigarh, India, 20Istanbul University-Cerrahpasa, Cerrahpasa Medical School, istanbul, Turkey, 21Hospital Garrahan,
Buenos Aires, Argentina, 22SRCC Children’s Hospital, Mumbai, India, Mumbai, India, 23The SRCC Children’s Hospital,
Mumbai, India, 24Department of Rheumatology Immunology and Allergy, Children’s Hospital of Zhejiang University
School of Medicine, National Clinical Research Center for Child Health, Hangzhou, China (People’s Republic), 25Royal
Manchester Children’s Hospital, Manchester, United Kingdom, 26Dipartimento Neurofarba, Università di Firenze,
Firenze, Italy, 27University of Udine University Hospital Santa Maria della Misericordia, Udine, Italy, 28Tokyo Women’s
Medical University, Tokyo, Japan, 29Yokohama City University, Yokohama, Japan, 30Department of Pediatrics, Hacettepe
University, Ankara, Turkey, 31National Institute of Geriatrics, Rheumatology and Rehabilitation, Warszawa, Poland,
32Amsterdam University Medical Center, Amsterdam, Netherlands, 33Peking Union Medical College Hospital, Beijing,
China, 34University of Health Sciences, Istanbul, Turkey, 35The University of Tokyo, Tokyo, Japan, 36UNIFESP, São Paulo,
SP, Brazil, 37Division of Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s Hospital of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 38University of Health Sciences, Umraniye Training and Research
Hospital, Ankara, Turkey, 39Children’s Hospital Affiliated to Fudan University, Shanghai, China (People’s Republic),
40Division of Rheumatology, The Hospital for Sick Children; Departments of Pediatrics and Medicine, Faculty of
Medicine; The Institute for Health Policy, Management and Evaluation, Dalla Lana School of Public Health, University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite the high morbidity and mortality risk associated with juvenile systemic sclerosis (jSSc), evi-
dence to guide management is limited. No jSSc clinical trials have been conducted, and relying on adult SSc recommenda-
tions is suboptimal because of major disease differences including for subtype and morbidity patterns. JSSc is a rare
disease, and existing SSc classification criteria (CC) have been found to have suboptimal sensitivity for jSSc. Our Pediatric
International Consortium for Scleroderma (PICS) group is working to develop high performing jSSc CC to enable jSSc treat-
ment studies to be conducted. This study was focused on identifying potential criteria for jSSc CC.

Methods: PICS members were asked rate the appropriateness of items to serve as a criteria for jSSc CC from 1 (low) to
9 (high) in a web-based survey. Queried features included the 23 items rated by adult SSc experts during their development
of the 2013 ACR/EULAR adult SSc CC (van den Hoogen et al DOI 10.1002/art.38098). The median appropriateness score
of PICS respondents was calculated. Items were ranked in order of 1) the median appropriateness rating and 2) average
score. Ranking by PICS members was compared to the previously reported adult expert ranking (Fransen et al DOI
10.1002/acr.20679). Responses were also analyzed based upon number of jSSc patients seen.

Results: Thirty-eight attending PICS members (mostly pediatric rheumatologists) from 18 countries answered the survey
(84% response rate). Respondents had been practicing for a median of 15-20 years, and saw a median of 11-15 jSSc
patients. Several differences were found between PICS and adult SSc expert ratings. PICS members rated the 4 vasculopa-
thy-related items higher than adult experts, placing them among the top 7 criteria and including one as the top criteria. Adult
experts rated only 2 among the top 7 criteria, and rated presence of skin thickening as the top criteria (Table 1). Renal crisis,
tendon friction rubs, and positivity of several SSc-associated autoantibodies were rated lower by PICS members than adult
experts, except for the overlap associated autoantibody anti-PM/Scl, which was rated much higher.
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We compared the appropriateness scores of respondents stratified by number of jSSc patients seen. Group A had seen
21 to > 60 jSSc patients, B 11-20 patients, and C 1-10 patients. Most items were rated similarly (Figure 1). Pulmonary arterial
hypertension (PAH) was rated lower by Group A than B or C, and Group A had also seen PAH more commonly than other

Table 1

Figure 1
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groups. Tendon friction rubs were less commonly seen by Group C than A or B. Most other items were reported to be sim-
ilarly prevalent across groups.

Conclusion: We found several differences in the rating of potential criteria items for SSc CC between adult and
pediatric rheumatologists who specialize in SSc. A major difference was the higher rating of vasculopathy-related items by
pediatric rheumatologists. PICS members had similar ratings for most features Irrespective of the number of jSSc patients
they saw. Our findings support the appropriateness of developing jSSc-specific CC, and suggest that modifications of the
2013 ACR/EULAR adult SSc CC could improve its performance for jSSc.

Disclosure: S. Li: Boehringer-Ingelheim, 2, Merck/MSD, 3; N. Vasquez-Canizares: Boehringer-Ingelheim, 2; C. Pain:
None; M. Twilt: None; A. Adrovic: None; A. Alrasheed: None; S. Appenzeller: None; A. CIVINO: None; n. bagri:
None; P. Costa Reis: None; M. Cucueoglu: None; F. Dedeoglu: UpToDate, 9; s. Deepak: None; J. Deng: None;
D. El-Ghoneimy: None; I. Foeldvari: Boehringer-Ingelheim, 1, Eli Lilly, 6, miirsubishi, 2; F. Garcia-Rodriguez: None;
M. Jelusic: None; A. Jindal: None; O. Kasapcopur: None; M. Katsicas: None; A. Khan: None; R. Khubchandani:
None; M. Lu: None; H. Lythgoe: None; e. marrani: None; G. Martini: None; T. Miyamae: None; T. Nozawa: None;
S. Ozen: Novartis, 2, 6, SOBI, 2, 6; L. Rutkowska-Sak: None; S. Sampath: None; D. Schonenberg-Meinema: None;
H. Song: None; B. Sozeri: None; H. Sumida: None; M. Terreri: None; K. Torok: None; S. Turkmen: None; D. Unal:
None; G. Yinv: None; E. Willis: None; R. Zheng: None; B. Feldman: None.

Abstract Number: 2197

Outcome Measures for the Assessment of Cutaneous and
Musculoskeletal Manifestations of Juvenile Systemic Sclerosis: An
International Collaborative Scoping Review and Survey of Current
Practice

Amanda Robinson1, Mustafa Çakan2, Simone Appenzeller3, Susan Shenoi4, Meiping Lu5, Betul Sozeri6, Rongjun Zheng5,
Priya Bhave7, Natalia Vasquez Canizares8 and Suzanne Li9, and International Juvenile Systemic Sclerosis Outcomes
Group (IJOG), 1Division of Pediatric Rheumatology, University of Utah, Salt Lake City, UT, 2Clinic of Pediatric
Rheumatology, Zeynep Kamil Women and Children’s Diseases Training and Research Hospital, _Istanbul, Turkey,
3Unicamp, Campinas, SP, Brazil, 4Seattle Children’s Hospital and Research Center, Mercer Island, WA, WA, 5Department
of Rheumatology Immunology and Allergy, Children’s Hospital of Zhejiang University School of Medicine, National
Clinical Research Center for Child Health, Hangzhou, China (People’s Republic), 6University of Health Sciences, Istanbul,
Turkey, 7Hackensack Meridian School of Medicine, Hackensack, NJ, 8Children’s Hospital at Montefiore; Albert Einstein
College of Medicine;, New York, NY, 9Hackensack Meridian School of Medicine, Joseph M. Sanzari Children’s Hospital,
Hackensack, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile systemic sclerosis (jSSc) is a rare fibrosing autoimmune disease associated with significant
morbidity and mortality. Data on treatment strategies is limited, primarily based on adult data. As jSSc has many differences
from adult SSc, including higher overlap subtype frequency, jSSc studies are needed for optimal care. An international col-
laboration based on CARRA/PReS was formed to create consensus jSSc organ-specific outcome measures for use in
future studies. We report the findings of the skin/musculoskeletal subgroup. This study identified and evaluated cutaneous
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and musculoskeletal outcome measures for adult and juvenile SSc utilizing a scoping literature review and survey of current
practice.

Methods: Four databases identified 24,849 articles. Utilizing inclusion criteria of English language, original peer-
reviewed research, and study of a measure from 1 of 6 organs of interest in SSc, 3,284 articles were identified for
organ-specific review. The skin/musculoskeletal subgroup then identified 135 articles that reported longitudinal data
of measures likely to change in a 1-year clinical trial. These articles underwent full text extraction. Extraction data were
used to generate an online survey to identify current practice patterns in assessing cutaneous and musculoskeletal
involvement in jSSc. This survey was sent to physicians studying jSSc, including the CARRA/PReS scleroderma work-
ing groups (n = 90).

Results: Most studies were single country (80%), single center (61%), and interventional (83%). Prospective cohort
(36%) was the most common study type. Only 6 studies included patients with jSSc (4%) and only 5 studies (4%) noted
inclusion of overlap subtype. Skin was the most common domain assessed (84%). The musculoskeletal system was
investigated less, with few studies assessing joint (19%) and muscle (10%). In addition, 30% of studies evaluated the
sclerodermatous hand. The modified Rodnan skin score (mRSS) (77%), joint counts such as DAS28 (7%), and mea-
sures of grip/pinch strength (10%) were the most studied measures of the skin, musculoskeletal, and hand domains
respectively. Most survey respondents (n = 31) were pediatric rheumatologists (97%) from North America or Europe
(77%). While most respondents had received training on the mRSS (90%), only 55% received training during fellowship
(Table 1). Reported to be often or always used to assess their jSSc patients, mRSS (71%), joint counts (83%), and mus-
cle enzymes (94%) were the most utilized skin/musculoskeletal measures (Figure 1). Most respondents were unfamiliar
with hand measures used to assess adult SSc (17-58%). However, finger to palm measure was always used by 43% of
respondents (Figure 2).

Conclusion: This scoping review identified measures used to assess cutaneous and musculoskeletal manifestations of
SSc. Our results highlight underrepresentation of jSSc and overlap subtype in the literature. A survey of current clinical
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practice highlights significant variation and unfamiliarity of measures of the musculoskeletal and hand domains respectively.
Despite the prevalence of these domains in SSc, they are understudied, highlighting the need for additional studies to gen-
erate evidence-based recommendations.
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Disclosure: A. Robinson: None;M. Çakan: None; S. Appenzeller: None; S. Shenoi: cabletta, 2, Cure JM Foundation,
12, COE support at SCH, Pfizer, 2;M. Lu: None; B. Sozeri: None; R. Zheng: None; P. Bhave: None;N. Vasquez Cani-
zares: Boehringer-Ingelheim, 2; S. Li: Boehringer-Ingelheim, 2, Merck/MSD, 3.

Abstract Number: 2198

Severe and Long-Term Outcomes of COVID-19 Infection and Vaccine
Hesitancy and Adverse Events in Children with Pediatric Rheumatic
Diseases: Insights from a COVID-19 Global Rheumatology Alliance
Caregiver Survey

Jonathan Hausmann1, Kevin Kennedy2, Ethan Knapp3, Nadine Lalonde4, jOhn Wallace5, Richard Howard6, Marcela
Alvarez7, Mariana Fabi8, Lorena Franco9, Rebecca Grainger10, Jean Liew11, Pedro M Machado12, Zachary Wallace13,
Jinoos Yazdany14 and Emily Sirotich15, and COVID-19 Global Rheumatology Alliance, 1Division of Immunology, Boston
Children’s Hospital, Harvard Medical School, Boston, MA, 2McMaster University, Hamilton, ON, Canada, 3University of
Connecticut School of Medicine, Farmington, CT, 4COVID-19 Global Rheumatology Alliance, London, ON, Canada, 5Covid
19 Global Rheumatology Alliance Patient Board, EDINBURGH, United Kingdom, 6Spondylitis Association of America,
Encino, CA, 7CHIDRENS HOSPITAL DR. RICARDO GUTIERREZ ARGENTINA, Buenos Aires, Argentina, 8Argentine Society of
Rheumatology, La Plata, Argentina, 9Argentine Society of Rheumatology, Cordoba, Argentina, 10University of Otago,
Wellington, New Zealand, 11Boston University, Boston, MA, 12Department of Neuromuscular Diseases and Centre for
Rheumatology, University College London, London, United Kingdom, 13Massachusetts General Hospital, Newton, MA,
14UCSF, San Francisco, CA, 15Yale University, Vaughan, ON, Canada
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Children have the lowest COVID-19 vaccination rates of any age group. In adults with rheu-
matic diseases, barriers to vaccination include the perceived lack of vaccine testing in this patient group and concerns
for safety among immunocompromised individuals. Whether parents of children with pediatric rheumatic disease
(PRD) share these hesitations remains unknown, as adverse events of COVID-19 vaccination have not been well
described in this patient population. In addition, there is limited understanding of the severe and long-term complica-
tions of COVID-19 among children with PRD, including multisystem inflammatory syndrome in children (MIS-C) and
post-acute sequelae of COVID-19 (PASC). To address these gaps, we report real-world data from a multilingual inter-
national survey of caregivers of children with PRDs, the 2023 COVID-19 Global Rheumatology Alliance Pediatric
Survey.

Methods: The survey was written in English and translated into 25 languages. The survey was launched on a Qualtrics
server and disseminated globally through email, social media, and partnerships with patient support organizations. Eligible
respondents were ≥18 years of age and the caregiver of a child with PRD < 18 years of age. The survey captured
caregiver-reported data on severe and long-term COVID-19 outcomes, as well as caregiver vaccine hesitancy and vaccine
adverse events among children with PRD. PASC was defined as symptoms lasting 4 weeks or greater after COVID-19 infec-
tion, as per CDC guidelines. Data were collected from May 10 to August 4, 2023.

Results: A total of 592 caregivers reported data on 616 children with PRD (Table 1). In caregivers and children, COVID-19
vaccination rates were 92% and 70%, respectively. COVID-19 vaccine adverse events were rare, with severe events occur-
ring in 12 children (2.7%), as shown in Table 2. Among the children, 407 (66%) had experienced at least one COVID-19
infection. Of 552 COVID-19 infections, only 15 children (3.7%) required hospitalization. COVID-19 symptoms and duration

Baseline demographics of caregivers and children.
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are shown in Table 3. While 55 children (13.5%) reported symptoms consistent with PASC, only 32 (58.1%) had been for-
mally diagnosed. MIS-C was reported in 14 children (3.4%); 6 continued having symptoms related to MIS-C at the time of
survey completion.

Conclusion: In this global survey of caregivers of children with PRDs, COVID-19 vaccination rates were higher than those
reported in otherwise healthy children, and vaccine adverse events were rare. While many children reported COVID-19, very
few required hospitalization. A small minority of children reported symptoms consistent with PASC, of which fewer had been

Vaccination rates and adverse reactions.

Symptoms and duration of most severe COVID-19 infection.
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formally diagnosed. However, PASC prevalence in this study was lower than in studies of otherwise healthy children, per-
haps due to high vaccination rates. Among children with PRD, MIS-C was rare. Limitations of this study include participation
bias and the caregiver-reported nature of the survey. Nevertheless, our findings provide real-world data regarding the safety
of COVID-19 vaccination among children with PRDs and the infrequency of severe and long-term outcomes of COVID-19
infection.

Disclosure: J. Hausmann: Novartis, 2; K. Kennedy: None; E. Knapp: None; N. Lalonde: Merck/MSD, 12, Stocks;
j. Wallace: None; R. Howard: None;M. Alvarez: None;M. Fabi: None; L. Franco: None; R. Grainger: AbbVie/Abbott,
6, Novartis, 2; J. Liew: None; P. Machado: AbbVie, 2, 6, 12, Personal fees, Bristol Myers Squibb (BMS), 2, 6, 12, Per-
sonal fees, Celgene, 2, 6, 12, Personal fees, Eli Lilly, 2, 6, 12, Personal fees, Galapagos, 2, 6, 12, Personal fees, Jans-
sen, 2, 6, 12, Personal fees, MSD, 2, 6, 12, Personal fees, Novartis, 2, 6, 12, Personal fees, Orphazyme, 2, 6,
12, Personal fees, Pfizer, 2, 6, 12, Personal fees, Roche, 2, 6, 12, Personal fees, UCB, 2, 6, 12, Personal fees;
Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; J. Yazdany: AstraZeneca, 2, Aurinia,
5, Bristol-Myers Squibb(BMS), 2, UCB, 2; E. Sirotich: None.

Abstract Number: 2199

Mycobacterial Infection and Renal and Bladder Malignancy in
2 IFNopathy Patients on High Doses of JAK Inhibitors

Sara Alehashemi1, Kader Cetin Gedik2, Cassandra Calabrese3, Sherry Nguyen4, Alexi Baumgardner4, Katsiaryna Uss4,
Kip Friend4, Ariane Soldatos5, Adriana Almeida de Jesus6 and Raphaela Goldbach-Mansky7, 1NIH/NIAID/TADS, Potomac,
MD, 2Translational Autoinflammatory Diseases section (TADS), LCIM, NIAID, NIH, Pittsburgh, PA, 3Cleveland Clinic
Foundation, Cleveland Heights, OH, 4Translational Autoinflammatory Diseases section (TADS), LCIM, NIAID, NIH,
Bethesda, MD, 5NINDS/NIH, Bethesda, MD, 6NIAID, NIH, Silver Spring, MD, 7Translational Autoinflammatory Diseases
section (TADS), LCIM, NIAID, NIH, Potomac, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoinflammatory Type I Interferonopathies (IFNopathies) include STINGopathies (e.g., SAVI and
COPA syndrome), proteasomopathies (e.g., CANDLE/Proteasome associated autoinflammatory syndrome (PRAAS), and
oligonucleotidopathies (e.g., AGS: Aicardi-Goutières syndrome). High dose JAK inhibition (JAKi) is the current mainstay of
treatment, but normalization of IFN-I mediated inflammation is only achieved in milder forms of CANDLE. The recent use of
the anti- type I IFNAR monoclonal antibody, anifrolumab, achieves control of the IFN score and allows tapering of JAKi
doses. We assessed impact of combination treatment on viral titers.

Methods: A prospectively followed cohort of 30 patients, enrolled in natural history study NCT02974595, (age 2-44, median
18 yrs), 40% female, with IFNopathies: proteasomopathies (n=14), STINGopathies (n=12), and oligonucleotideopathies
(n=2), and undiff. IFNopathies (n=2) received the JAKi, baricitinib for 1-12 yrs, median 6 yrs. All receive VZV prophylaxis
are monitored for infections and malignancies, BK viral loads in blood and urine; QuantiFEROn gold screening is performed
yearly.

Results: The baricitinib dose ranged from 4 to12 mg daily, (median 7 mg/day or 0.3 mg/kg/day). BK viral reactivation in urine
developed in 19/30 (60%) on JAKi, with BK viremia in 8. One 8 yo male with homozygous CANDLE caused by PSMB8
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p.T75M, received baricitinib 12 mg daily for 3 yrs. Although under inflammatory control, he developed disseminated myco-
bacterium kansasii infection involving nasal mucosa, synovium, and spine. With Baricitinib reduction (6 mg daily), and anti-
mycobacterial treatment for a year, the infection resolved. On the lower dose of baricitinib he has residual type I IFN mediated
inflammation, immune-mediated anemia and thyroiditis.

A 23 yo patient, with AGS type 5, caused by biallelic SAMHD1 deletions, presented with MoyaMoya disease and strokes at
the age of, received 8 mg baricitinib daily for 8 yrs, without achieving remission. At age 21, she developed renal cell carci-
noma and bladder cancer, requiring nephrectomy and cystectomy and multidrug resistance klebsiella urinary tract infec-
tions. Past treatment included cyclophosphamide. She had baseline BK viral reactivation in urine before starting baricitinib.
Chronically elevated titers on baricitinib may have contributed to kidney and bladder cancer. AGS treatment was changed
to anifrolumab, leading to inflammatory remission. Baricitinib dose reductions were now tolerated and improved response
to treatment of infections.

In total, anifrolumab treatment in 12 additional patients (40%), allowed for baricitinib dose reduction by a median of 57% in
11 patients and discontinuation in one patient with acute BK mediated hemorrhagic cystitis. BK viral load dropped in urine
by a median 2.1 Log (1.9-8 Log10) and was cleared from blood in 4 pts.

Conclusion: Chronic high-dose JAKi exposure in IFNoapthy patients increases the risk of BK viral reactivation andmay con-
tribute to development of atypical infections. Chronic BK viruria may contribute to the development of bladder and kidney
cancers. IFNAR blockade with anifrolumab allows tapering of JAKi and may be considered in these patients.

Disclosure: S. Alehashemi: None; K. Cetin Gedik: None; C. Calabrese: AstraZeneca, 2, 6, sanofi, 2, 6; S. Nguyen:
None; A. Baumgardner: None; K. Uss: None; K. Friend: None; A. Soldatos: None; A. Almeida de Jesus: None;
R. Goldbach-Mansky: None.

Abstract Number: 2200

Whole Blood Transcriptome Profiling in Juvenile Systemic Sclerosis
Patients Reveals Active Immune Upregulation and Enhanced Fibrotic
Signature

Rania Elbakri1, Amanda Robinson2, Anwesha Sanyal1 and Kathryn Torok3, 1University of Pittsburgh, pittsburgh, PA,
2University of Utah Health, Salt Lake City, UT, 3Division of Rheumatology, Scleroderma Center, Department of Pediatrics,
UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Juvenile systemic sclerosis (jSSc) is a rare chronic autoimmune disorder characterized by skin
thickening and multisystem organ involvement, leading to significant morbidity. The pathogenesis of jSSc is understudied.
Whole blood transcriptome profiling can provide insights into genetic activity and identify key biomarkers involved in the dis-
ease. This study aims to reveal similarities between blood and skin transcriptomes, contributing to the understanding of jSSc
pathology in children. To evaluate the peripheral blood transcriptome signature of jSSc patients compared to healthy pedi-
atric controls (HC) using bulk RNA sequencing (RNA-Seq) and differential expression gene (DEG) analysis.
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Methods: RNA-Seq was performed on RNA extracted from peripheral blood samples of jSSc patients (n=22) and age/sex-
matched healthy controls (n=17). RNA was prepared for sequencing using Illumina Stranded Total Library Prep with Ribo-
Zero Plus and sequenced on an Illumina NovaSeq 6000. Data analysis was conducted using Partek software and DESeq2.
DEGs were identified based on a log2 fold change with a cutoff (FDR < 0.05) and fold change of ≤1.5 or ≥ 1.5. PCA and
t-SNE were used to visualize gene expression clustering. Further analysis identified pathway enrichment and dysregulated
pathways.

Table 2. Top up-regulated and down-regulated DEGs and associated pathways in juvenile systemic sclerosis patients compared to healthy con-
trols.

Table 1. Demographic, clinical manifestations, and autoantibody profile for patients with juvenile systemic sclerosis
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Results: The average age of onset for jSSc subjects was 9 years old (range 2-15), and healthy controls was 13 years old
(range 5-20), both with female predominance, 90% and 75% respectively. The jSSc subjects were mostly diffuse cutaneous
subtype with a mRSS of 8, two-thirds had digital ulcers and one-third had interstitial lung disease (Table 1). The jSSc
patients’ RNA expression separate nicely from the HC (data not shown).

A total of 263 DEGs were identified when comparing jSSc with HC, with 200 upregulated. Key upregulated genes included
ADAMTS2, AQP1, TREM1, and CLEC4E, which are involved in collagen and extracellular matrix (ECM) formation and play
critical roles in connective tissue disorders (Table 2). Upregulated interleukin receptor (IL1R1) and toll-like receptors (TLRs)
suggest their potential as blood biomarkers for disease severity. The downregulated COL6A2 gene, which encodes for Type
VI collagen, indicates an imbalance in ECM production and degradation, contributing to fibrosis in jSSc. Gene set enrich-
ment analysis (GSEA) revealed dysregulated pathways related to immune and inflammatory responses (e.g., MHC class II
biosynthetic process, cytokine production regulation, innate and adaptive immune signaling) and collagen regulation
(e.g., plasma membrane, collagen metabolic process).

Conclusion: The peripheral blood transcriptome of jSSc patients shows differentially expressed genes involved in ECM for-
mation and activated pathways associated with inflammatory and immune responses, underscoring their roles in the path-
ogenesis of jSSc. These findings provide valuable insights into the molecular mechanisms of jSSc and highlight potential
biomarkers for disease severity and progression.

Disclosure: R. Elbakri: None; A. Robinson: None; A. Sanyal: None; K. Torok: None.

Abstract Number: 2201

Immunodeficiency-Related Monogenic Autoinflammatory Diseases;
Expanding Spectrum of Immunodysregulation Disorders

Alhanouf Alsaleem1, Lujain Akbar2 and Sulaiman Al-Mayouf3, 1KFSH&RC, Riyadh, Saudi Arabia, 2RIYADH, RIYADH,
Saudi Arabia, 3KFSHRRC, Riyadh, Saudi Arabia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Human inborn errors of immunity are caused by monogenic germline mutations characterized by
Immunodeficiency like features with increase susceptibility to infection as well as concomitant diversity of autoimmune, auto-
inflammatory manifestations. We aim to describe the phenotype and genotype features of patients with genetically con-
firmed autoinflammatory disease (AID) associated with immunodeficiency.

Methods: Data of 22 patients with confirmed monogenic AID and immunodeficiency features were retrospectively col-
lected. Medical records were reviewed for demographic, family history, clinical and genetic data. Sequencing analysis was
done in all included patients.

Results:Out of 125 patients with AID, 22 patients (13 female) have been evaluated since 2005. Median age of disease onset
17 months (IQR: 6-36) and median age of diagnosis 4.5 years (IQR: 3-8.5). Parental consanguinity rate was (77%). Patients
had variations in the following genes: RNF31, OTULIN, WDR1, ISG15, STAT1, TNFAIP3, SOCS1, NLRP12, ADA2, ILRA17,
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ZNFX1, STING, IFIH1, DNASE2. Among the 17 detected variants, (61%) identified as novel. Notably, genetic variations
associated with type I Interferon and NF-KB pathways were the most frequent AID. The main clinical features were fever
(100%), cutaneous (72%), gastrointestinal (68%), neurology (63%), MSK (59%), and pulmonary (45%). Immunodeficiency
features included recurrent infections (68%) mostly viral, hypogammaglobinemia (77%), and abnormal lymphocyte markers
(63%). Two patients had mycobacterial infection. Immunoglobulin therapy and prophylactic antibiotics were frequently
administered. More than half of the patients required steroids and immunomodulatory agents. BMT done in 1 patient. The
mean accrual damage was 6.6+3.4. There were 2 deaths reported secondary to infections.

Conclusion: Immunodeficiency manifestations are frequently detected in interferon and NF-KB monogenic AID. The con-
comitant use of immunoglobulin and prophylactic antimicrobial with immunosuppressive therapy played a fundamental bal-
ance. We have identified rare and novel genetic variants which probably contributed to the increased incidence of
immunodeficiency in AID.

Disclosure: A. Alsaleem: None; L. Akbar: None; S. Al-Mayouf: None.

Abstract Number: 2202

Evolving Phenotypic and Genotypic Spectrum of Human ISG15 and USP18
Deficiencies

Alhanouf Alsaleem1, Wafaa Abdulghaffar2, Lujain Akbar3, Meshal Alhassan4, Fatimah Alkhars5 and Sulaiman Al-
Mayouf6, 1KFSH&RC, Riyadh, Saudi Arabia, 2KFSHRC, RIYADH, RIYADH, 3RIYADH, RIYADH, Saudi Arabia, 4Imam
Abdulrahman Bin Faisal University, DAMMAM, 5Maternity and children hospital, ALHASSA, 6KFSHRRC, Riyadh,
Saudi Arabia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Loss of negative regulator in ISG15 and USP18 results in recently described immunodysregulatory
disorders with diversity of clinical characteristics related to enhanced IFN-a/b immunity. We aim to describe the phenotype,
genotype and outcome of Saudi children with proved pathogenic mutation of ISG15/USP18 genes.

Methods: Multicenter descriptive study of pediatric patients with final genetically confirmed type I interferonopathies and
ISG15/USP18 gene mutation. Medical records were reviewed for demographic, clinical and genetic data.

Results: Total of fourteen patients from unrelated six Saudi families; only nine had proven gene mutation. Five patients (55%)
presented within the first two years. Median age of disease onset was twenty-four months. Constitutional features were
found in all patients. The most frequent organ involvements were neurology (77%), pulmonary (66%), skin abscess (55%),
and musculoskeletal (44%). All patients had elevated inflammatory markers. Two patients had severe macrophage activa-
tion syndrome. Autoantibodies were evident in five patients; two of them developed lupus like disease. Four patients had
abnormal immunology work up and three had recurrent infections. Genetic sequencing identified ISG15 gene mutation in
eight patients, of which all had novel genetic variants. Only one patient had USP18 gene mutation with previously reported
variant. Majority of the patients were treated with corticosteroids (n=8), immunoglobulin (n=3), Janus kinase inhibitors
(n=2), in addition to various other immunosuppressive agents. Only one patient died with multiorgan failure.
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Conclusion: Loss of negative regulator in ISG15 and USP18 genes highlight a recently described interferon mediated dis-
ease. This the first and largest cohort from the Arab region to date. In this report we expand the clinical and genetic spectrum
with novel identified variants of this seldom reported disease entity along with diversity of disease severity and outcome.

Disclosure: A. Alsaleem: None; W. Abdulghaffar: None; L. Akbar: None; M. Alhassan: None; F. Alkhars: None;
S. Al-Mayouf: None.

Abstract Number: 2203

The Association of Autoantibodies with Clinical Manifestations and Long-
term Outcomes in Juvenile- and Adult-onset Systemic Sclerosis

Hideaki Tsuji1, Ryosuke Hiwa1, Mirei Shirakashi2, Shuji Akizuki3, Ran Nakashima1, Akira Onishi4, Hajime Yoshifuji1,
Masao Tanaka4 and Akio Morinobu5, 1Department of Rheumatology and Clinical Immunology, Kyoto University
Graduate School of Medicine, Kyoto, Japan, 2Department of Rheumatology and Clinical Immunology, Kyoto University
Graduate School of Medicine, Kyoto, 3Department of Rheumatology and Clinical Immunology, Kyoto University
Graduate School of Medicine, Kyoto City, Japan, 4Department of Advanced Medicine for Rheumatic Diseases, Kyoto
University Graduate School of Medicine, Kyoto, Japan, 5Department of Rheumatology and Clinical Immunology,
Graduate School of Medicine, Kyoto University, Kyoto, Japan., Kyoto, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Our aim is to explore whether clinical features and long-term outcomes depend on autoantibodies
in juvenile- and adult-onset systemic sclerosis (SSc), since they were not fully elucidated.

Methods: Autoantibodies, clinical characteristics, and cumulative survival rates for a maximum of 20 years were retrospec-
tively analyzed in data from the Kyoto University Registry (juvenile-SSc [under 18 years old], n=17; adult-SSc, n=487) by
Mann-Whitney U test, Fisher exact test, log-rank test, disease duration adjusted Cox proportional hazard analyses.

Results: The onset age was 14.9±3.8 years old for juvenile-SSc and 54.5±13.9 years old for adult-SSc. Higher levels of modified
Rodnan Skin Score (mRSS) (juvenile-SSc vs. adult-SSc, 23.8±12.7 vs. 14.5±8.06, p=0.004) and higher frequencies of diffuse
cutaneous SSc (88% vs. 48%, p=0.0001) and ileus (18% vs. 3%, p=0.02) were observed in juvenile-SSc compared to adult-
SSc (Figure 1). In juvenile-SSc, anti-topoisomerase-I was the most frequent and followed by anti-centromere: autoantibodies were
detected as anti-topoisomerase-I (juvenile-SSc vs. adult-SSc, 75% vs. 26%), anti-centromere (24% vs. 54%), and anti-RNA
polymerase-III (RNAP-III, 0% vs. 12%). Diffuse cutaneous SSc andmulti-organ involvement were observed in anti-topoisomerase-I
compared to anti-centromere in both juvenile-SSc and adult-SSc. Furthermore, anti-RNAP-III in adult-SSc was associated with a
higher incidence of scleroderma renal crisis (SRC, 18%) compared to anti-topoisomerase-I and anti-centromere.

Treatments were not different between juvenile-SSc and adult-SSc: glucocorticoid (juvenile-SSc vs. adult-SSc, 29%
vs. 21%, p=0.39), and immunosuppressants (21% vs. 28%, p=0.76). A total of 41 patients died during 20 years, including
1 juvenile patient with anti-topoisomerase-I. Causes of death were scleroderma-related (51%), malignancy (27%), infection
(10%), and others (12%). Cumulative survival rates by Kaplan-Meier curve were not different between juvenile-SSc (92%)
and adult-SSc (87%) (p=0.36 by log-rank test) (Figure 2A). Cumulative survival classified by autoantibodies were not different
significantly: anti-centromere (89.6%), anti-topoisomerase-I (89.4%), other (82.6%), and anti-RNAP-III (63.9%) (Figure 2B).
There were no significant differences between juvenile-SSc and adult-SSc when they were classified by anti-centromere
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or anti-topoisomerase-I (Figure 2C, 2D). By cox proportional hazard analyses for death, onset age (hazard ratios: 1.062,
95% confidence interval: 1.034-1.091), pulmonary hypertension (2.02, 1.01-4.05), SRC (14.9, 6.01-37.0), ileus (3.37,
1.31-8.64), necrosis (3.65, 1.52-8.77), and glucocorticoid use (2.52, 1.56-4.07) were associated with death (Table 1). In
contrast, hazard ratios of autoantibodies for death were not significant.
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Conclusion: Compared to adult-SSc, juvenile-SSc had higher frequencies of diffuse cutaneous SSc and anti-
topoisomerase-I, and lower frequency of anti-centromere. Older age was associated with mortality, while there were no dif-
ferences between autoantibodies.

Disclosure: H. Tsuji: None; R. Hiwa: None;M. Shirakashi: None; S. Akizuki: None; R. Nakashima: None; A. Onishi:
AbbVie/Abbott, 6, Eli Lilly, 6, Pfizer, 5, 6, UCB, 6; H. Yoshifuji: None; M. Tanaka: AbbVie/Abbott, 1, 6, Asahi Kasei
Pharma Corp., 12, My course receives donations, Astellas Pharma Inc., 1, 6, Ayumi Pharmaceutical Corp., 12, My
course receives donations, Bristol-Myers Squibb(BMS), 1, Chugai Pharmaceutical Co., Ltd., 6, Daiichi Sankyo
Co. Ltd., 1, 6, Eisai Co., Ltd., 1, 6, Nippon Zoki Pharmaceutical Co., Ltd., 1, Pfizer Inc., 6, Taisho Pharmaceutical Co.,
Ltd., 1, 6, UCB Japan Co., Ltd., 1, 6; A. Morinobu: None.

Figure 2. Cumulative survival after the onset of SSc (A) Juvenile‐SSc and adult‐SSc; (B) Classified by autoantibodies; (C) anti‐centromere positive
juvenile‐SSc vs. adult‐SSc; (D) anti‐topoisomerase‐I positive juvenile‐SSc vs. adult‐SSc, log‐lank test.
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Abstract Number: 2204

Guidance for Stem Cell Therapy for Juvenile Systemic Sclerosis Patients

Ivan Foeldvari1, Kathryn Torok2, Juliana Silva3, Paulina Horvei4, Christopher Denton5, Franziksa Rosser6, Tamas
Constantin7, Patricia Costa Reis8, Megan Curran9, Maurizio Cutolo10, Joerg Henes11, Bernd Hinrichs12, Kim Fligelstone13,
Suzanne Li14, Susan Maillard3, Pia Moinzadeh15, Catherine Orteu16, Clare Pain17, Clarissa Pilkington18, Linda Schraven19

and vanessa smith20, 1Hamburger Zentrum für Kinder- und Jugendrheumatologie, Hamburg, Germany, 2Division of
Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA,
USA, Pittsburgh, PA, 3Great Ormond Street Hospital, London, United Kingdom, 4Division of Blood and Marrow
Transplantation and Cellular Therapies, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh,
PA, USA, Pittsburgh, 5University College London, Northwood, United Kingdom, 6Division of Pulmonology Medicine,
Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 7Semmelweis
University, Budapest, Hungary, 8Hospital de Santa Maria, Lisbon, Portugal, 9Children’s Hospital Colorado, Colorado,
10Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal
Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genova, Italy, 11University
Hospital Tuebingen, Tuebingen, Germany, 12Children’s pulmonology, Asklepios Klinik Nord – Heidberg, Hamburg,
Germany, 13FESCA, London, United Kingdom, 14Hackensack University Medical Center, Hackensack, 15University
Hospital Cologne, Cologne, Germany, 16Royal Free London NHS Foundation Trust, London, United Kingdom, 17Alder Hey
Children’s Foundation NHS Trust, Liverpool, United Kingdom, 18Great Ormond Street Hospital, London,
United Kingdom, 19Dutch representative of Fesca, London, United Kingdom, 20Ghent University Hospital, Gent, Belgium

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hemopoetic stem cell transplantation(HSTC) and cellular therapies(CT) are a promising therapeutic
options for juvenile systemic sclerosis(jSSc) patients. As pediatric patients have a unique potential to recover and remodel,
the applicability of the adult stem cell transplant criteria to pediatric patients with jSSc is unclear/unknown and may be too
stringent.

Methods: At a multidisciplinary expert workshop conducted in Hamburg Germany in December 2023, adult and pediatric
data were reviewed regarding indications and effectiveness of HSCT and CT. We discussed the extent adult data and criteria
can be extrapolated to juvenile patients, and its limitations. In the consensus meeting based on nominal group technique,a
guidance regarding HSCT and CT in jSSc was formulated.

Results: The following statements were voted by the multidisciplinary committee of experts:

1. All types of jSSc can be considered for a haematopoietic stem cell transplant or CT regardless of disease duration. 17/17
voted yes.
2. All types of juvenile systemic sclerosis (limited cutaneous, diffuse cutaneous, overlap and sine scleroderma) can be con-
sidered. 17/17 voted yes.

3. To be considered for HSCT or CT the patient should have:

a) Progression of disease or lack of improvement despite treatment with ≥2 disease-modifying antirheumatic drugs
(DMARDS). 17/17 voted yes.
b) Moderate or severe disease. 17/17 voted yes.
c) Been assessed by a multidisciplinary team with expertise in jSSc. 17/17 voted yes.
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4. In addition to above, patients with jSSc should have ≥ 1 of the following:

a) Moderate or severe skin involvement or progression of skin thickening. 17/17 voted yes.
b) Moderate or severe interstitial lung disease, moderate or severe respiratory impairment or progression of interstitial lung
disease. 16 voted yes.
c) Moderate or severe myositis/myopathy, or progression of myositis/myopathy. 17/17 voted yes.
d) Moderate or severe cardiac involvement or progression of cardiac involvement. 17/17 voted yes.

5. The following are additional considerations:

a) Moderate or severe gastrointestinal dysfunction or progression of gastrointestinal dysfunction. 16/16 voted yes.
b) Moderate or severe arthritis/arthropathy or progression of arthritis/arthropathy. 14 voted yes,
c) Moderate or severe cutaneous ulceration or progression of cutaneous ulceration. 12 voted yes.
6. When considering stem cell transplant or CT (in regards to 4 and 5), greater importance was attributed to progression
rather than degree of severity by the expert panel. 16 voted yes.

Conclusion: We established a guidance for HSCT and CT for jSSc, which will help worldwide to standardize the inclusion
criteria and make the results of the future procedures more comparable. We hope that HSCT and CT will have standardized
exclusion criteria and transplant protocols to enable data collection, interpretation and improve outcomes and care.

Disclosure: I. Foeldvari: Boehringer-Ingelheim, 1, Eli Lilly, 6, miirsubishi, 2; K. Torok: None; J. Silva: None; P. Horvei:
None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa,
2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly,
2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; F. Rosser: None; T. Constantin: None; P. Costa
Reis: None; M. Curran: None; M. Cutolo: AbbVie/Abbott, 5, Amgen, 5, Balcacci, 2, 5, Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, UCB, 5; J. Henes: None; B. Hinrichs: None; K. Fligelstone: None; S. Li: None;
S. Maillard: None; P. Moinzadeh: None; C. Orteu: None; C. Pain: None; C. Pilkington: None; L. Schraven: None;
v. smith: Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, 5, 6, WebMDD
Global LLC, 2.
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Presence of Nailfold Capillary Changes Correlates with More Severe
Organ Involvement in Juvenile Systemic Scleroderma. Results of the
Juvenile Scleroderma Inception Cohort
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Sindhu R. Johnson8, Flavio Sztajnbok9, Maria Teresa Terreri10, Ana Sakamoto11, Valda Stanevica12, Dieneke
Schonenberg-Meinema13, Ekaterina Alexeeva14, Maria Katsicas15, Raju Khubchandani16, Sujata Sawhney17, vanessa
smith18, Eslam Al-Abadi19, Simone Appenzeller20, Tadey Avcin21, Mikhail Kostik22, Thomas Lehman23, Hana Malcova24,
edoardo marrani25, Clare Pain26, Anjali Patwardhan27, Walter Alberto Sifuentes-Giraldo28, Natalia Vasquez-Canizares29,
Sima Abu Alsaoud30, Patricia Costa Reis31, Mahesh Janarthanan32, Dana Nemcova33, Maria Jose Santos34 and Nicola
Helmus35, 1Hamburger Zentrum für Kinder- und Jugendrheumatologie, Hamburg, Germany, 2German Rheumatism
Research Center, Berlin, Germany, 3Division of Rheumatology, Scleroderma Center, Department of Pediatrics, UPMC
Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 4Istanbul University-Cerrahpasa, Cerrahpasa
Medical School, istanbul, Turkey, 5Cerrahpasa Medical School, Istanbul, Turkey, 6Division of Rheumatology, The Hospital
for Sick Children; Departments of Pediatrics and Medicine, Faculty of Medicine; The Institute for Health Policy,
Management and Evaluation, Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada, 7Hospital
Sant Joan de Déu. Universitat de Barcelona, Esplugues de Llobregat (Barcelona), Spain, 8University of Toronto, Toronto,

4444

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Canada, 9UFRJ/UERJ, SAO PAULO, Brazil, 10UNIFESP, São Paulo, SP, Brazil, 11Federal University of São Paulo (UNIFESP),
São Paulo, SP, Brazil, 12Childrens Clinical University Hospital, Zemgales priekšpilseta, Riga, Latvia, 13Emma Children’s
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Pediatric Rheumatology – Clinical Poster III
Session Type: Poster Session C
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Background/Purpose: Juvenile systemic scleroderma (jSSc) is an orphan disease with a prevalence in 3 in 1 000
000 children. Positive nailfold capillaroscopy (NF+) finding correlate with more severe disease in adult systemic
scleroderma [1]. There is currently no data if this correlation does exist in jSSc.

Methods: Baseline data was extracted from patients enrolled in the juvenile scleroderma inception cohort that had nailfold
capillaroscopy performed at inclusion [2] until 1st of December 2023. NF was performed by dermatoscope and/or high

Table 1
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resolution video nailfold capillaroscopy. We compared patients with NF+ and NF- findings from the baseline visit using chi-
square test.

Results: 237 patients were included in the analysis, 185 (78%) of them were female. 126 (70%) had diffuse subtype.
183/237 patients (77%) were in the NF+ group. 71% in the NF+ group were Caucasian compared to 85% in the NF- group
(p=0.051). Median disease duration was 2.3 years in the NF+ and 3.2 years in the NF- patients. Median age at onset of the
first non-Raynaud´s was around 11 years in both groups. More patients in the NF+ group were ANA positive (95% com-
pared to 79%, p< 0.001). There was no difference in the anti-Scl70 or anti-centromere distribution.

NF+ patients had significantly more frequent Raynaud phenomenon (96% compared to 78%, p< 0.001); history of digital
ulcerations (59% compared to 27%, p< 0.001); abnormal high resolution CT findings of the lung (49% compared to 30%,
p=0.034); overall gastrointestinal involvement (49% compared to 20%, p< 0.001); oesophageal involvement (47% com-
pared to 19%, p< 0.001); musculoskeletal involvement (71% compared to 41%, p=0.003); presence of joints with
decreased range (63% versus 45%, p=0.022) and presence of muscle weakness (25% compared to 3%, p=0.002). No sig-
nificant differences were demonstrated in involvement of other organ systems such as skin, cardiac or renal. (see table 1)

Conclusion: In a jSSc cohort there were significantly more patients affected within various organ systems in those with nail-
fold capillary changes at enrollment compared to those without. Future studies should assess whether these differences
persist over time.

[1] Vanhaecke A, Cutolo M, Distler O, et al. Nailfold capillaroscopy in SSc: innocent bystander or promising biomarker for
novel severe organ involvement/progression? Rheumatology (Oxford). 2022 Nov 2;61(11):4384-4396.

[2] Foeldvari I, Klotsche J, Kasapcopur O, et al. Differences Sustained Between Diffuse and Limited Forms of Juvenile Sys-
temic Sclerosis in an Expanded International Cohort. Arthritis Care Res (Hoboken). 2022 Oct;74(10):1575-1584.
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O. Kasapcopur: None; A. Adrovic: None; B. Feldman: None; J. Anton: None; S. Johnson: None; F. Sztajnbok: None;
M. Terreri: None; A. Sakamoto: None; V. Stanevica: None; D. Schonenberg-Meinema: None; E. Alexeeva: John-
son & Johnson, 6, Novartis, 6, Roche, 6; M. Katsicas: None; R. Khubchandani: None; S. Sawhney: None; v. smith:
Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, 5, 6, WebMDD Global LLC, 2;
E. Al-Abadi: None; S. Appenzeller: None; T. Avcin: None; M. Kostik: None; T. Lehman: None; H. Malcova: None;
e. marrani: None; C. Pain: None; A. Patwardhan: None; W. Sifuentes-Giraldo: None; N. Vasquez-Canizares:
Boehringer-Ingelheim, 2; S. Abu Alsaoud: None; P. Costa Reis: None; M. Janarthanan: None; D. Nemcova: None;
M. Santos: None; N. Helmus: None.

Abstract Number: 2206

There Is No Difference in Major Organ Involvement Andantibody Pattern
Between Diffuse and Limited Subtypejuvenile Onsetsystemic
Scleroderma Patients

Ivan Foeldvari1, Jens Klotsche2, Kathryn Torok3, Ozgur Kasapcopur4, Amra Adrovic5, Brian Feldman6, Flavio Sztajnbok7,
Jordi Anton8, Sindhu R. Johnson9, Maria Teresa Terreri10, Ana Sakamoto11, Raju Khubchandani12, Valda Stanevica13,
Gülcan Özomay Baykal14, Dieneke Schonenberg-Meinema15, Eslam Al-Abadi16, Ekaterina Alexeeva17, Maria Katsicas18,
Sujata Sawhney19, vanessa smith20, Simone Appenzeller21, Tadey Avcin22, Mikhail Kostik23, Thomas Lehman24, Suzanne
Li25, Hana Malcova26, edoardo marrani27, Clare Pain28, Anjali Patwardhan29, Walter Alberto Sifuentes-Giraldo30, Natalia
Vasquez-Canizares31, Sima Abu Alsaoud32, Patricia Costa Reis33, Hajek, Stefanie Hajek, Stefanie34, Mahesh
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SESSION INFORMATION
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Session Time: 10:30AM–12:30PM

Background/Purpose: In adult systemic sclerosis they are significant differences in clinical presentation of diffuse and lim-
ited subtype. In juvenile systemic sclerosis (jSSc) are the differences less prominent as we reviewed last time in a publication
for the first 150 patients [1] of the juvenile scleroderma inception cohort(jSScC). The differences are changing as the included
number of patients is growing in the cohort.

Methods: We extracted date from the jSScC including patients who were enrolled till 1st April 2024 into the cohort [1]. We
compared the clinical characteristics, PRO and PhRO of the two subtypes and calculated statistical significance using chi-
square test.

Results: 268 patients were included in the study. 70% (n=188) of the patients had diffuse subtype. Around 70% of the
patients were Caucasian in both groups. The median age of onset of Raynaud´s were 10.1 in the djSSc and 11.8 years in
the ljSSc. The median age at the time of the first non-Raynaud was 10.1 years in the djSSc and 11.8 years in the ljSSc. Look-
ing at antibody we could not show any significant differences. (Table 1.) Modified Rodnan skin score (16 versus 4, p=0.001),
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more frequently Gottron papules (32% versus 16%, p=0.032), with sclerodactyly (83% versus 53%, p < 0.001), with telan-
giectasia (43% versus 21%, p=0.011), with history of ulceration (61% versus 32%, p< 0.015)), with decreased Body mass
Index <2 standard deviation (20% versus 6%, p=0.004). None of the patients had renal crisis. There was no significant dif-
ference in cardiopulmonary, gastrointestinal involvement and musculoskeletal involvement. Looking at PRO and PhRO in
all categories djSSc patients had significantly more severe disease (Table 2.).

Conclusion: These results present a different organ involvement pattern form adult patients. Despite more severe disease
according to patient and physician reported outcomes, we found no significant differences in the cardiopulmonary,
renal, gastrointestinal involvement and musculoskeletal organ involvement between the subtypes. The antibody profile
anti-Scl70, anti-centromere and anti-PMscl was not different between subtypes either. It seems to be that for pediatric
patients the subsetting into diffuse and limited does not make so much difference.

Table 1

Table 2
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1 000 000 children.
The Juvenile Systemic Scleroderma Inception cohort (jSScC) is the largest cohort of jSSc patients in the world. The jSScC
collects longitudinal data prospectively in jSSc, allowing the evaluation of the development of organ involvement and patients
and physician reported outcomes in jSSc over time.

Methods: The jSScC enrols jSSc patients who developed the first non-Raynaud ́s symptom before the age of 16 years and
are under the age of 18 years at the time of inclusion (1, 2). We reviewed jSScC patient clinical data and patient and physician
reported outcomes of those with 24 months follow up from the time of inclusion until 1st of April 2024.

Results: We could enrol 101 patients with 24 months follow up. 76% of them had diffuse subtype and 82% of them were
Caucasian. Median age of onset of Raynaud´s was 9.6 years and median age at the first non-Raynaud was 10.1 years. 31%
of the patients were anti-scl70 positive and 3% anti-centromere positive. The Modified Rodnan Skin Score decreased from
12 to 7.5 (p=0.023). The number of patients with active ulceration remained in the same range 20% at time point “0 “and
18% after 24 months . The number of patients with FVC< 80% increased for 36% to 44% and DLCO< 80% from 49% to
50%, both changes were not significant. The cardiac involvement stayed stable at 3% of the patients. The number of
patients with pulmonary hypertension increased 5% to 7% (non-significant). The number of patients with 6 Minute Walk Dis-
tance (6MWT) less then 10th percentile decreased significantly from 71% to 57% (p=0.047). No patient developed renal cri-
sis and only 1 patient developed hypertension. The gastrointestinal involvement stayed in the same range with 43% at time
point “0” and 37% after 24 months. The number of patients with muscle weakness significantly decreased from 16% to 5%
(p=0.019) otherwise lo involvement stayed unchanged. Interestingly all patient and physician reported outcomes improved
significantly over 24 months (Table 1.), beside the CHAQ score.

Conclusion: The number of patients with decreased 6MWT under the 10 percentile and muscle weakness improved sig-
nificantly over 24 months. It is reassuring that major internal organ pattern, such as cardiac, pulmonary, renal and gastro-
intestinal remained stable. No renal crisis occurred over the 24-month time period. All assessed patient and physician-
reported outcomes improved significantly over the 24 months period beside the CHAQ score. It seems to be that the
applied therapy made measurable improvement for patients with not many significant changes in the organ involvement
pattern.

Table 1
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5Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, Connecticut, USA, Ridgefield, CT

SESSION INFORMATION
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Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
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Background/Purpose: The ILD-PRO Registry is a multicenter US registry of patients with progressive fibrosing interstitial
lung diseases (ILDs) other than idiopathic pulmonary fibrosis (IPF). We assessed clinical characteristics, treatments, and
quantitative lung fibrosis scores at enrollment among patients in this registry who had systemic autoimmune rheumatic
disease-related ILDs (SARD-ILDs).

Methods: Patients had an SARD-ILD that was diagnosed or confirmed at the enrolling center, reticular abnormality and trac-
tion bronchiectasis (with or without honeycombing) on HRCT, andmet criteria for ILD progression within the prior 24months.
Demographic and clinical characteristics at enrollment were assessed. HRCT images taken closest to enrollment (within the
prior 24 months) were analyzed using a previously developed machine learning algorithm to derive the following scores
expressed as percentages of total lung involvement: quantitative lung fibrosis (QLF); quantitative ground glass (QGG); quan-
titative honeycomb cysts (QHC); quantitative ILD (QILD; sum of QLF, QGG and QHC scores). HRCT patterns were catego-
rized by central review according to international guidelines. The proportions of patients with a usual interstitial pneumonia
(UIP)-like pattern (definite or probable UIP) vs. alternative fibrotic patterns (indeterminate for UIP or suggestive of an alterna-
tive diagnosis) were assessed.
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Results: Among 395 patients enrolled in the ILD-PRO Registry, 239 had ILD associated with SARDs: rheumatoid arthritis
(RA) (n=51), systemic sclerosis (SSc) (n=40), idiopathic pneumonia with autoimmune features (IPAF) (n=38), myositis
(n=35), mixed or undifferentiated connective tissue disease (n=29), Sjögren’s disease (n=23), systemic lupus erythematous
(SLE) (n=10), sarcoidosis (n=10), granulomatosis with polyangiitis (GPA) (n=3). Median forced vital capacity (FVC) % pre-
dicted and diffusing capacity (DLco) % predicted were lowest in patients with SLE and highest in patients with sarcoidosis
(Table 1). A UIP-like pattern on HRCT was most frequently observed in patients with RA (Table 1). Median QILD score was

Table 2. Quantitative scores on HRCT at enrollment in patients with progressive SARD-ILDs in the ILD-PRO Registry.

Table 1. Characteristics of patients with progressive SARD-ILDs at enrollment into the ILD-PRO Registry.
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above 35% in all the subgroups apart from sarcoidosis (Table 2). Median QLF score ranged from 6% to 18% across the sub-
groups (Table 2). Overall, 79.3% of patients took immunosuppressive/cytotoxic therapy, 64.1% oral steroids, 44.9% myco-
phenolate, 24.3% antifibrotic therapy and 24.4% supplemental oxygen at rest (Figure).

Conclusion: Patients with progressive fibrosing SARD-ILDs enrolled into the ILD-PRO Registry had pronounced impair-
ment in lung function and marked lung involvement based on quantification of fibrotic reticulation or ground glass abnormal-
ities on HRCT. Medication use was high, particularly oral steroids and mycophenolate.

F igure. Use of immunosuppressive therapies, antifibrotic therapies and supplemental oxygen at enrollment among patients
with progressive SARD-ILDs in the ILD-PRO Registry.

Disclosure: A. Swaminathan: Boehringer Ingelheim, 5, Bristol-Myers Squibb, 5, Genentech, 5, United Therapeutics,
2; J. Weber: Boehringer Ingelheim, 5; J. Todd: Avalyn, 1, Boehringer Ingelheim, 5, Natera, 4, Sanofi, 1; S. Palmer: Abb-
Vie, 2, Boehringer Ingelheim, 5, Bristol-Myers Squibb, 2, 5, Mallinckrodt, 2, Sanofi, 2, UpToDate, 9;M. Neely: Boehrin-
ger Ingelheim, 5; P. Li: Boehringer Ingelheim, 3; A. Chauffe: Boehringer Ingelheim, 3.

Abstract Number: 2209

Impact of Common Infections on Medication Interruptions, Quality of
Life, and Disease Flares in Patients with Rheumatoid Arthritis

Michael George1, Kelly Gavigan2, Shilpa Venkatachalam3, David Curtis2, Laura Stradford4, William Benjamin Nowell5,
Joshua Baker1, Fenglong Xie6 and Jeffrey Curtis7, 1University of Pennsylvania, Philadelphia, PA, 2Global Healthy Living
Foundation, Upper Nyack, NY, 3Global Healthy Living Foundation, New York, NY, 4Global Healthy Living Foundation,
Nyack, NY, 5Regeneron, New York, NY, 6University of Alabama at Birmingham, Birmingham, AL, 7University of Alabama
at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Serious infections are a major cause of morbidity and mortality in patients with RA, but less is known
about more common, non-serious infections. We aimed to assess the frequency of common infections and their effect on
medication interruptions, quality of life, and disease flares.

Methods: We remotely recruited adults with RA July 2022-July 2023 who reported current DMARD use and were patients
within the Excellence Network in RheumatoloGY (ENRGY), a community rheumatology practice-based research network
(PBRN). Participants joined the ArthritisPower Registry (now PatientSpot) using a smartphone or computer and completed a
baseline survey and up to 6 monthly follow-up surveys, reporting current medications, presence and severity of flares in the past
30 days (1-10 scale), patient-reported outcomes (PROs) including Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) measures and the Work Productivity and Activity Impairment General Health questionnaire (WPAI), infections in
the past 30 days, and medication interruptions due to infection. Characteristics of infections and associations with medication
interruptions were assessed. The impact of infections was evaluated by comparing PROs, productivity, and flares in those with
vs. without an infection, using linear and logistic regression with generalized estimating equations to account for correlations within
patients.
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Results:We recruited 351 patients with RA (98% confirmed by EHR diagnosis) who contributed 1674 monthly observations
(median 6, interquartile range 2-7). Patients had mean age of 60; 84% were female and 87% non-Hispanic White. At base-
line, 78% were receiving a biologic or JAKi. A total of 523 infections (31% of observations) were reported by 224 unique
patients, with infection details available for 512 infections (Table 1). Upper respiratory infections were the most frequent.
Emergency department visits and hospitalizations for infection were uncommon, but 280 (55%) of infections led to a health-
care encounter or antibiotic use. Infections frequently led to missed work (37%) or interruptions in RA medications (27%). RA
medication interruptions varied by infection type and were more common in those with vs. without healthcare encounters or
antibiotic use (38% vs. 12%) and in infections rated 6-7 vs. 1-5 out of 7 in severity (47% vs. 20%) (Figure 1). Patients who
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experienced an infection had worse scores for PROMIS Fatigue but not PROMIS Function, Depression, or Social (Table 2).
Differences were greater for infections leading to healthcare encounters or antibiotics, and these infections also were asso-
ciated with worse Patient Global and more missed work and work impairment (Table 2). Frequency of disease flares was
greater in those with vs. without infection, although differences were not statistically significant (Table 2).

Conclusion: Infections are common in patients with RA and frequently lead to medication interruptions. These infections
also have an important impact on fatigue and work productivity and may lead to more disease flares. Clinicians should be
aware of the effects of these infections on both RA treatment interruptions and patient symptoms.

Disclosure: M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; K. Gavigan: Global
Healthy Living Foundation, 3; S. Venkatachalam: None; D. Curtis: None; L. Stradford: AbbVie, 5, Amgen, 5, BMS, 5, Eli
Lilly, 5, Global Healthy Living Foundation, 3, Pfizer, 5;W.Nowell: AbbVie, 2, 5, Amgen, 5, Global Healthy Living Foundation,
12, former employee, Janssen, 2, 5, Regeneron Pharmaceuticals, 3, Scipher Medicine, 5; J. Baker: Cumberland Pharma,
2, Formation Bio, 2, Horizon, 5; F. Xie: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers
Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5,
Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 2210

Comparison of Dual RF and Anti-CCP Seropositive, Single Seropositive,
and Seronegative RA on Radiographic Changes, Flares, and Mortality

Rebecca Brooks1, Sara Achenbach2, Vanessa Kronzer1, Elena Myasoedova1, Cynthia Crowson1 and John Davis1, 1Mayo
Clinic, Rochester, MN, 2Mayo Clinic, Rochester, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Both RF and anti-CCP are associated with erosive disease, increased disease activity, and adverse
outcomes in RA. However, there have been limited studies investigating how RF and anti-CCP interact to influence out-
comes. We aimed to compare the radiographic erosions, disease flares, and mortality in four cohorts of patients defined
by the presence or absence of RF and anti-CCP.

Methods: This retrospective cohort study includes residents of a geographically defined area with incident RA between
2003 and 2019. The index date was defined as the date of fulfillment of either the 1987 ACR or 2010 ACR/EULAR classifi-
cation criteria. Patient characteristics were abstracted from medical records. RF and anti-CCP seropositivity status were
determined prior to the index date or within one year following to determine the impact of baseline seropositivity on progno-
sis. Comparison of baseline characteristics between cohorts was performed using chi-square and rank-sum tests. Cox
models adjusted for age, sex, smoking status, comorbidities, and calendar year were used to examine the association
between seropositivity status and all-cause mortality.

Results: The study included a total of 1,080 patients with RA, with a mean age of 56 years, 69% female and 36% being sero-
negative, 38% dual seropositive, 13% seropositive for only anti-CCP, and 12% seropositive for RF only. At baseline, 70% of the

Table 1. Baseline characteristics of RA Patients as determined by RF and Anti-CCP seropositivity

Table 2. Associations between seropositivity and mortality
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cohort only seropositive for anti-CCP had been prescribed methotrexate and only 56% of the cohort seropositive for RF only
had a prescription for methotrexate. At baseline, 28% of the dual seropositive cohort had radiographic evidence of erosions.
Surprisingly, 22% of the cohort seronegative for RA had evidence of erosions along with 22% of the cohort with only RF sero-
positivity. In contrast, the cohort only seropositive for anti-CCP had 13%of patients with erosions. 96%of the patients in the dual
seropositive cohort had at least one visit within the first year of diagnosis for an RA flare. The cohort with the highest percentage
of severe extra-articular manifestations was seropositive for RF only (Table 1). Patients with only RF seropositivity had over two
times higher mortality compared to patients with seronegative RA (aHR 2.32 [95% CI 1.52-3.54]). Although patients with dual
seropositivity had an increase in mortality, it was lower with only a 65% increase (aHR 1.65 [95%CI 1.16-2.34]) and patients with
only anti-CCP seropositivity had only a 27% increase in mortality (aHR 1.27 [95% CI 0.75-2.15]) (Table 2).

Conclusion: Among patients with RA, almost a quarter of the seronegative, only RF seropositive, and dual seropositive
cohorts had radiographic evidence of erosions at baseline, and the majority of all cohorts had at least one visit for a RA flare
within the first year. Interestingly, the cohort that was seropositive for RF only had the highest mortality. This could partially be
explained due to the delay in treatment with DMARDs such as methotrexate. Our study suggests that seropositivity for RF is
a driver of increased mortality and that it does not interact with anti-CCP to further increase mortality. To optimize the long-
term outcomes in RA, increased attention to RF seropositivity at baseline may be warranted.

Disclosure: R. Brooks: None; S. Achenbach: None; V. Kronzer: None; E. Myasoedova: None; C. Crowson: None;
J. Davis: Girihlet, 10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical, 10.

Abstract Number: 2211

Identifying Clinical Predictors of Difficult-to-Treat Rheumatoid Arthritis
Using Machine Learning-based Techniques

Jiri Baloun1, Lucie Andrés Cerezo2, Tereza Krop�ačkov�a3, Aneta Prokopcova4, Kristýna Br�abníkov�a Marešov�a1, Herman
Mann5, Jǐrí Vencovský3, Karel Pavelka6 and Ladislav Šenolt3, 1Institute of Rheumatology, Prague, Czech Republic,
2Institute of Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles University, Prague,
Czech Republic, Prague, Czech Republic, 3Institute of Rheumatology and Department of Rheumatology, First Faculty of
Medicine, Charles University, Prague, Czech Republic, 4First faculty of medicine and Institute of Rheumatology, Charles
University, Prague, Czech Republic, 5Revmatologický ústav, Praha, Czech Republic, 6Institute of Rheumatology and
Charles University, Praha, Czech Republic

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite advances in biologic (b-) and targeted synthetic (ts-) disease-modifying anti-rheumatic
drugs (DMARDs), a significant subset of rheumatoid arthritis (RA) patients remain symptomatic, meeting the definition of "dif-
ficult-to-treat" (D2T) RA1.

This study aimed to identify crucial clinical indicators that can differentiate patients at risk of developing D2T RA at enrollment
into the registry (baseline) or one to two years prior to meeting the definition of D2T RA.

Methods:We retrospectively analysed 8,543 RA patients from the Czech Republic biologics registry ATTRA2 (2002 - 2023)
who commenced treatment with b/tsDMARDs. D2T RA was defined according to EULAR criteria 1. For comparison, we
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identified patients in sustained clinical remission as those with a Simple Disease Activity Index (SDAI) < 3.3 and Swollen Joint
Counts (SJC) ≤ 1 over two consecutive follow-ups 12 weeks apart. All patients initiated b/tsDMARDs treatment, and their
characteristics are listed in Table 1.

Results: Altogether, 641 patients with D2T RA (mean age 50.6 years at baseline; 84% female) were compared with 641 RA
patients in sustained remission, matched by age, gender, disease duration, and b/tsDMARD treatment at each time point.

The machine learning model demonstrated accuracy and area under the receiver operating characteristics curve (AUC)
ranges of 0.606–0.747 and 0.656–0.832, respectively, for predicting D2T RA (Figure 1). The SHAP analysis identified key
predictors of D2T RA, such as clinical disease activity measures, CRP, and duration of b/tsDMARD treatment (Figure 2).
The best performance of these predictors was one year before the patients met the D2T RA.

Conclusion: Our study identified clinical features that, at baseline and even up to one year before meeting the D2T RA def-
inition, predict its development with greater likelihood. These findings provide valuable insights that could enhance the early
identification and management of patients at risk for D2T RA, potentially improving treatment strategies and outcomes.
Future research should focus on optimising and validating these predictive models.

Acknowledgements: Supported by SVV 260 638, MHCR 023728, NU23-10-00434.

Table 1 - Demographic and clinical characteristics. Demographic and clinical characteristics of patients with difficult-to-treat (D2T) rheumatoid
arthritis (RA) and patients in sustained clinical remission at baseline and two and one years before D2T classification. Data are presented as median
(IQR) or count (%). The subjects of the remission group matched an equal number of patients with D2T disease based on age, gender, duration of
disease, and duration of biological treatment. Abbreviations: ESR – erythrocyte sedimentation rate; CRP – C-reactive protein; SJC28 - Swollen
28-Joint Count; TJC28 - Tender 28-Joint Count; DAS28-ESR - Disease Activity Score 28-Joint Count with Erythrocyte Sedimentation Rate; CDAI -
Clinical Disease Activity Index; csDMARDs - Conventional Synthetic Disease-Modifying Anti-Rheumatic Drugs; anti-CCP - Antibodies against
cyclic citrullinated peptide.
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Figure 1 – The performance of machine learning models. Receiver operating characteristics (ROC) curve analyses visualise the performance of all
machine learning models in prediction difficult-to-treat (D2T) classification at baseline and two and one years in advance. The table below shows
the performance of all machine learning methods at baseline and two and one years before the classification.

Figure 2 - Shapley plots for difficult-to-treat (D2T) prediction at each time point. Shapley plots show Shapley additive explanation (SHAP) values in
the order of the important variables contributing to D2T disease. Each variable’s feature values change from light (low) to dark (high). For Disease
Activity Score 28-Joint Count with Erythrocyte Sedimentation Rate (DAS28-ESR), the lighter colours represent lower DAS28-ESR, whereas the
darker colours represent higher DAS28-ESR values. For the one year before D2T figure, increasing (positive SHAP values with darker colours indi-
cate that higher DAS28-ESR are strongly related to D2T, whereas decreasing (negative) SHAP values with lighter colours indicate that lower
DAS28-ESR are strongly related to remission. In binary variables, such as glucocorticoids, the darker colours represent ’yes’, and the lighter col-
ours represent ’no’. Therefore, linear changes in the feature values are expressed in colour, and the SHAP values (impact on model output) indicate
closer to remission or D2T classification based on the feature values.
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Seropositive Arthralgias: A Comprehensive Analysis of the
Reuma-Check Cohort

Rodrigo Garcia Salinas1, Felicia Almada2, Gisel Reyes-Jara2, Ronald Perez-Andocillas2 and Sebastian Magri3, 1Hospital
Italiano La Plata, La Plata, Argentina, 2Hospital Italiano de La Plata, La Plata, Argentina, 3Hospital Italiano La Plata,
Melchor Romero, Argentina

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To estimate the frequency of seropositive arthralgia (SA) in a large cohort of patients evaluated for
arthralgia in Reuma-check program. To compare the features of SA and RA diagnosed with the same procedures. To eval-
uate the therapeutic approach in SA. Finally analyses the incident RA cases during follow-up (1 year) of SA and the predictive
factors.

Methods: Observational study where patients with arthralgia are admitted to the Reuma-check program in which: at base-
line, laboratory tests (ESR, CRP, RF and ACPA), Ultrasonography (US) and X-ray were performed. Sociodemographic, clin-
ical and clinimetry data (28 joints count - HAQ) were also collected. Each evaluator was blinded to the data of the other
studies. Once the circuit is completed, the diagnosis of SA (arthralgia + positive RF and/or ACPA) or RA is established. In
a first (cross-sectional) analysis, the frequency of SA and RA was estimated and a comparison was made with descriptive
statistics and logistic regression. In the follow-up of SA patients (prospective), the therapeutic approach, incident cases of
AR and other diagnoses related to seropositivity were evaluated. Predictive factors were analyzed between patients who
developed AR at follow-up vs those who did not.

Results: A total of 1730 patients were evaluated: Females: 77%, age 52 years (SD14). The frequency of SA was 12% (95%
CI: 11-14) (serostatus: RF: 94% - ACPA: 21%, both: 17%) and RA was 13% (95% CI: 11-15). The relevant and statistically
significant differential characteristics are shown in Table 1. The features that were independently associated with SA vs RA
were: Morning stiffness (OR: 0.3 95% CI: 0.2-0.9), painful joints (OR: 0.3 95% CI: 0.2-0.9), ACPA+ (OR: 0.7 95% CI:
0.65-0 .9), US+PD (OR: 0.03 95% CI: 0.004-0.3).
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At one year of follow-up of SA, 21% developed RA (95% CI: 16-27), 14% another disease related to seropositivity, and 65%
continued as SA. (flow chart: figure 1). The mean time from SA to the diagnosis of RA was 7.3 months (SD 6). The frequency
of treatments with DMARDs in SA was 40% (MTX: 60% - HCQ: 34%) The time (month) to start DMARDs was 2.2 (SD 1.9).
Regarding the analyze between the SA that developed RA and those that did not, the table 2 shows the relevant differential
characteristics (baseline evaluation). In the multivariate analysis as a predictive variable to develop RA only: ACPA+ was
found (OR: 7.7 95% CI: 1.2-60).

Table 1: Seropositive arthralgia vs Rheumatoid Arthritis.

Figure 1: Reuma-check Flow chart
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Conclusion: In our arthralgia cohort 12% were SA and differential characteristics were found with respect to RA diagnosed.
Of these SA, 40% received treatment with DMARDs. 21% developed RA after one year with differential characteristics com-
pared to those who did not develop RA. the ACPAs were the only predictive factor.

Disclosure: R. Garcia Salinas: AbbVie/Abbott, 2, 6, Amgen, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Janssen, 2, 6,
Novartis, 6, Pfizer, 6, Roche, 6; F. Almada: None; G. Reyes-Jara: None; R. Perez-Andocillas: None; S. Magri: None.
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Microvascular and Macrovascular Endothelial Dysfunction in
Rheumatoid Arthritis

Vanshika Sabharwal, and Dr Ashit syngle and Dr Inderjeet Verma, MMDU, Mullana, Ambala India and Healing Touch
city clinic, Chandigarh, India, Chandigarh, Chandigarh, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: RA is a chronic inflammatory disease associated with an excessive premature cardiovascular mor-
bidity and mortality. Endothelial dysfunction is a significant contributor to CVD in RA patients, affecting both microvascular
and macrovascular systems. Studying the correlation between microvascular and macrovascular endothelial dysfunction
is crucial as macrovascular endothelial dysfunction predicts cardiovascular events in pre-existing atherosclerosis patients,
while microvascular function predicts cardiovascular events in patients without vascular pathology1. However, the relation-
ship between microvascular and macrovascular endothelial dysfunction needs exploration.

Table 2:
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Objectives:To investigate the correlation between Microvascular and Macrovascular Endothelial Dysfunction in Rheumatoid
Arthritis.

Methods: 242 consecutive RA patients (216 females, 26 males; mean age: 54±11, years; range:25 to 82 years) meeting
ACR/EULAR 2010 Rheumatoid Arthritis classification criteria on stable doses of cDMARDs swere enrolled. Macrovascular
endothelial function was assessed using flowmediated dilation (FMD) at brachial artery using AngioDefender. The Peripheral
Perfusion Index (PPI) using Pulse oximeter was used to assess microvascular endothelial function, assessing before and
after reactive hyperemia and during periods of Nitric Oxide (NO) vasodilation, and every 15 seconds for 5 minutes.

The variation in the PPI was calculated at each assessed time point using the following formula:

ΔPPI: PPI time − PPI basal/PPI basal (×100)
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The relationship between FMD and PPI values was analyzed using Pearson correlation coefficients using graph pad prism3
software.

Results: Research indicates that RA patients exhibit significant endothelial dysfunction in macrovascular compartments and
no correlation in microvascular compartments(Table: 1). There was positive correlation (r= -0.109, p= 0.013) observed
between FMD values and disease activity scores in macrovascular endothelial dysfunction in RA patients. No statistically sig-
nificant correlation (r = 0.080, p =0.215) was found between FMD and PPI values, suggesting that microvascular and macro-
vascular endothelial dysfunctions are not closely related in RA (Fig: 1).

Conclusion: No correlation was observed between microvascular endothelial dysfunction (PPI) and macrovascular endo-
thelial dysfunction (FMD) in patients with Rheumatoid Arthritis suggesting different underlying pathogenic mechanisms.
Understanding this relationship is crucial for developing targeted therapeutic strategies aimed at mitigating cardiovascular
risk in RA patients. Further research should explore the underlying mechanisms, predictors and potential interventions to
address endothelial dysfunction in this population.

Disclosure: V. Sabharwal: None.

Abstract Number: 2214

Confirming a Value for Rheumatoid Arthritis Flares Based on Changes in
CDAI, SDAI and RAPID3

Irtza Badar1 and Martin Bergman2, 1Mercy Catholic Medical Center, Philadelphia, PA, 2self, Beach Haven, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To determine and revalidate the definitions of disease flares in patients with rheumatoid arthritis
(RA) flares based on the changes in Clinical and Simplified Disease Activity Indices (CDAI, SDAI) and the Routine Assessment
of Patient Index Data (RAPID3).

Methods: A retrospective data review of rheumatology patients at a rheumatology clinic was done, tracking CDAI, SDAI,
and RAPID3 scores. As part of routine clinical care, data needed to calculate disease activity scores were routinely collected.
Additionally, a patient satisfaction question: “How satisfied are you with your Health Now” was completed and scored 0-4
(Very satisfied=0; Very dissatisfied=4). A flare was then calculated by the difference between the patient satisfaction score
at the subsequent follow up visit, with a change >= 2 indicating an active flare. Changes in the CDAI, SDAI and RAPID3 were
calculated for the same visits. Using ROC estimates, values of ΔCDAI, ΔSDAI and ΔRAPID3 corresponding to the Flare
were determined. These values were then compared with current existing definitions of CDAI and SDAI from Konzett V,
et al. and for the RAPID3 by Ward M, et al.

Results: Data from 522 RA patients were identified and analyzed. The mean age was 64.26, with a 71.04% female popula-
tion. 16.84% of patients reported feeling very satisfied with their health while 34.39% reported feeling somewhat satisfied.
20.11% of patients were on methotrexate (MTX) monotherapy while 10.92% were on MTX + TNF-α therapy. An active flare
showed a ΔCDAI score increase of 3.60 (p < 0.05, 95% CI 1.0889 - 6.111), ΔSDAI score increase of 2.17 (p < 0.229, 95%
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CI -1.366 - 5.706) and a ΔRAPID3 increase of 2.1 (p < 0.015, 95% CI 0.409 - 3.791). Due to the frequent absence of CRP
data, calculations involving SDAI a were considered potentially inaccurate. The values reported by Konzett et al. were higher
than those found in this data set (ΔCDAI = 4.5; ΔSDAI = 4.7), and the value for the RAPID3 reported by Ward, M. et,
al. (ΔRAPID3 = 3.8) the results would fall within the 95% CI suggesting consistency.

Conclusion:We suggest that the results of this study validate the previous determination regarding a new and updated def-
inition of an RA flare based on the CDAI and RAPID3. However, we feel that the study be done on additional data sets to

Table 1. Characteristics of patients participating in the study. N=number, SD=standard deviation, Min=minimum, Max=maximum, CDAI=Clinical
Disease Activity Index, SDAI=Simplified Disease Activity Index, RAPID3=Routine Assessment of Patient Index Data

Figure 1. Differences in patients undergoing an active flare vs not undergoing an active flare. HAQ=Health Assessment Questionnaire, CRP =
C-Reactive Protein

Table 2. Changes in CDAI, SDAI and RAPID3 in patients undergoing an active flare
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determine the most accurate values defining flare. With the development of new pharmacological managements of RA, we
hope that the new updated definitions can adequately guide us in identifying patients with an active flare.

Disclosure: I. Badar: None; M. Bergman: AbbVie, 2, 6, Amgen, 2, 6, Bristol-Myers Squibb(BMS), 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Johnson & Johnson, 11, Merck/MSD, 2, 6, 11, Novartis, 2, 6, Pfizer, 2, 6,
Sa, 2, 5, Sandoz, 2, 6, Scifer, 2, 6.

Abstract Number: 2215

Treat (Depression to Reach)-to-Target in Rheumatoid Arthritis

Ozun Bayindir Tsechelidis1, Ricardo Sabido-Sauri2, Ummugulsum Gazel2, Seyyid Bilal Acikgoz3, Sylvia Sangwa4,
Catherine Ivory5, Elliot Hepworth2 and Sibel Aydin6, 1Ottawa University, Ottawa, ON, Canada, 2University of Ottawa,
Ottawa, ON, Canada, 3University of Ottawa, Rheumatology, Ottawa, ON, Canada, 4The Ottawa Hospital Research
Institute, Ottawa, Canada, 5The Ottawa Hospital, Ottawa, ON, Canada, 6University of Ottawa - Ottawa, Ottawa, ON,
Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Depression is a prevalent comorbidity in Rheumatoid Arthritis (RA), affecting up to 38.8% of individ-
uals. Depression can profoundly affect physical well-being, including increased pain perception and fatigue. Moreover,
untreated depression may hinder treatment adherence and overall disease management in RA. Psychological distress can
influence the perception of joint tenderness and swelling, potentially leading to fluctuations in these clinical measures. In this
study, our aim was to investigate the subjective and objective measures of disease activity according to the severity of
depression, with a focus on disease activity on musculoskeletal ultrasound (US).

Methods: At the ORCHESTRA (Ottawa Rheumatology CompreHEnSive TReatment and Assessment) Clinic, RA patients
starting a new bDMARD/tsDMARD therapy are assessed using a comprehensive screening process which includes a pro-
tocoled US scan at baseline and three months after new therapy initiation. Patient Health Questionnaire (PHQ) scores were
used to measure depression. The B-mode and Doppler findings were scored according to the OMERACT definitions on a
scale between 0-3 per joint. Analyses was performed to compare disease features, clinical and US detected disease activity,
according to the severity of depression.

Results: Within 98 RA patients, 47, 21 and 30 patients had none, mild or moderate-to-severe depression, respectively
(Table-1). Demographic features were comparable across depression states. Subjective disease measures, including dura-
tion of morning stiffness, tender joint counts, VAS scores reported by both patients and physicians, HAQ scores as well and
composite indices (CDAI scores, DAS28-ESR and DAS28-CRP scores) were higher in patients with moderate-severe
depression, compared to mild or no depression (table-1). In contrast, the depression severity did not have any impact on
objective measures, including the swollen joint counts and ultrasound scores (both GLOESS and Doppler scores).

Conclusion: Depression is a frequent comorbidity in RA, and affects howmuch the patient is impacted with the disease. RA
patients with moderate-to-severe depression report higher subjective patient-reported outcomes, despite similar ultrasound
scores for inflammation. This observation suggests that the presence of moderate-severe depression reduces the reliability
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of PROs in assessing disease activity in RA and objective measures are needed to choose the right therapeutic approach.
When the target of RA is set as remission, a comprehensive approach is required, which includes addressing depression
as an integral part of the management.

Disclosure: O. Bayindir Tsechelidis: Janssen, 5; R. Sabido-Sauri: None; U. Gazel: None; S. Acikgoz: None;
S. Sangwa: None; C. Ivory: AbbVie/Abbott, 2, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6;
E. Hepworth: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2,
5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6.

Abstract Number: 2216

Additive Impact of Rheumatoid Arthritis and HBcAb+ on All-cause and
Cardiovascular Mortality

Leiyi Yang1, Bo Chen2, Qibing Xie3 and Geng Yin4, 1Sichuan University, Cheng Du Shi, Sichuan, China (People’s Republic),
2Chenbo, Chendu, Sichuan, China, 3Department of Rheumatology and Immunology, Chengdu, Sichuan, China,
4Department of Rheumatology and Immunology, chengdu, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) and hepatitis B both have a high incidence and significant health impacts,
possibly sharing a pathogenic connection. Notably, a considerable proportion of patients with RA test positive for hepatitis B
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Graphic Abstract

Risks of all-cause and cardiovascular mortality according to RA and HBcAb status
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core antibody (HBcAb), putting them at risk of HBV reactivation. This study is the first to explore the additive impacts of RA
and HBcAb positive on all-cause and cardiovascular mortality in a population-based longitudinal study.

Methods:We analyzed data from the National Health and Nutrition Examination Survey (NHANES) spanning 1999 to 2018.
Mortality data were obtained from National Death Index (NDI) records until December 31, 2019. Participants negative for
hepatitis B surface antigen (HBsAg) and positive for hepatitis B surface antibody (HBsAb) were divided into four groups
based on RA and HBcAb status. Utilizing Cox regression models adjusted for demographic and clinical variables, we
explored the additive impact of RA and HBcAb on all-cause and cardiovascular mortality, with sensitivity analyses to ensure
robustness.

Results: Among the 6803 HBsAg-/HBsAb+ participants, 4670 (68.6%) had neither RA or HBcAb (RA-/HBcAb-),
159 (2.3%) had RA but not HBcAb (RA+/HBcAb-), 1805 (26.5%) had HBcAb but not RA (RA-/HBcAb+), and 169 (2.5%)
had both RA and HBcAb (RA+/HBcAb+). Compared to the RA-/HBcAb- group, the RA+/HBcAb+ group exhibited a higher
risk of all-cause mortality (hazard ratio (HR)=1.36, 95% confidence interval (CI): 1.03-1.81, p=0.03), while the RA-/HBcAb+
(HR=1.01, 95% CI: 0.77-1.33, p=0.94) and RA+/HBcAb- (HR=0.82, 95% CI: 0.52-1.30, p=0.40) groups did not. For car-
diovascular mortality, increased risks were observed in the RA-/HBcAb+ group (HR=1.73, 95% CI: 1.08-2.75, p=0.02)
and the RA+/HBcAb+ group (HR=2.11, 95% CI: 1.07-4.17, p=0.03). In contrast, the RA+/HBcAb- group (HR=1.31, 95%
CI: 0.61-2.83, p=0.49) did not show a significant risk increase. Among individuals with RA, those with both RA and HBcAb
also had higher all-cause mortality (HR=1.66, 95% CI: 1.08-2.55, p=0.02) compared to those without HBcAb.

Conclusion: The coexistence of RA and HBcAb+ significantly increased the risk of both all-cause and cardiovascular mor-
tality. Effective monitoring and management of these conditions are crucial to prevent either condition fromworsening, which
can subsequently lower mortality rates.

Disclosure: L. Yang: None; B. Chen: None; Q. Xie: None; G. Yin: None.

Abstract Number: 2217

A Significant Alteration in Circulating Endocannabinoid Levels in
Rheumatoid Arthritis and Fibromyalgia Syndrome Patients and Its
Correlation with Diseases Severity

Gilad Halpert1, Eri Govrin2, Boris Gilburd3, Shlomo Segev3, Omer Gendelman4, Abdulla Watad5, Yehuda Shoenfeld6,
DavidMeiri7 andHoward Amital8, 1CAHIM SHEBAMEDICAL CENTER, Tel Hashomer, Israel, 2ShebaMedical Center, Sdot
Micha, Israel, 3Sheba Medical Center, Ramat-Gan, Israel, 4Sheba Medical Center, Ramat Gan, Israel, 5Tel Hashomer
Medical Center, Ramat Gan, Israel, 6sheba medical center, Israel, Ramat Gan, Israel, 7Technion-Israel Institute of
Technology, Haifa, Israel, 8Sheba Medical Center, Tel-Hashomer, Israel, Ramat Gan, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Accumulating evidence suggests that medical cannabis therapy might have beneficial therapeutic
effects in the fibromyalgia syndrome (FMS) and in difficult-to-treat rheumatoid arthritis (RA) patients. We hypothesized that
changes in the concentrations of specific endogenous cannabinoids (’endocannabinoids’) in rheumatic inflammatory/
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autoimmune diseases patients, might explain, at least in part, some of the subjective clinical symptoms (such as chronic pain
and sleep disturbances) in these patients. Therefore, in the current study, we aimed to evaluate the circulating endocanna-
binoids levels of patients with RA and FMS vs. sex- and age-matched healthy controls.

Methods: The circulating level of various endocannabinoids and endocannabinoids-like molecules (a total of 30 molecules)
in the plasma of rheumatoid arthritis patients (n=46), fibromyalgia syndrome patients (n=34) and sex and age matched
healthy controls (n=40), were evaluated using LC/HRMS method. RA patients were recruited and diagnosed according to
the 2010 ACR/EULAR criteria and their disease severity was evaluated using Disease Activity Score in 28 joints (DAS28)
score. FMS patients were diagnosed according to the ACR 2010 Fibromyalgia Diagnostic Criteria and their disease severity
was evaluated using fibromyalgia impact questionnaire (FIQ) questionnaire.

Results:We found a significant difference in the level of various endocannabinoids in RA as compared to healthy donors (P<
0.01 for AEA, PEA, LEA, O-AEA, N-O-ALANINE) (Figure 1). For FMS patients, the level of various endocannabinoids was sig-
nificantly changed as compared to sex and aged matched healthy controls (p< 0.01 for AEA, PEA, OEA, N-P-Glycine, N-O-
Glycine, N-O-Leucine, 2-AG, 2-LG, 2-AGE, 2-OG, 2-PG and p< 0.04 for LEA, O-AEA). Importantly, we found a significant
correlation between the levels of few endocannabinoids with the severity of the disease in both RA (p< 0.01 for AEA, PEA,
DHEA, OEA, O-AEA, N-O-Glycine; p< 0.04 for AA, N-L-Glycine) and FMS (p< 0.03 for DHEA).

Conclusion: The observed changes in the level and composition of various endocannabinoids in the blood of rheumatoid
inflammatory/autoimmune disease patients might shed a light on the pathophysiology of the disease, its severity, the
appearance of unexplained and subjective symptoms and might indicate new therapeutic candidates in the future.

Disclosure: G. Halpert: None; E. Govrin: None; B. Gilburd: None; S. Segev: None; O. Gendelman: None; A. Watad:
None; Y. Shoenfeld: None; D. Meiri: None; H. Amital: None.

Figure 1: A significant difference in the level of various circulating endocannabinoids in RA as compared to healthy donors
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Abstract Number: 2218

Association Between Frailty and Peri-Operative Inpatient Adverse
Outcomes Among Patients with and Without Rheumatoid Arthritis

Ali Yazdanyar1, Joshua Baker2, Katherine Wysham3 and Michael Ward4, 1Perelman School of Medicine at the University
of Pennsylvania, Philadelphia, PA, 2Department of Medicine, Perelman School of Medicine University of Pennsylvania,
Philadelphia, PA, 3VA PUGET SOUND/UNIVERSITY OF WASHINGTON, Seattle, WA, 4NIH, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Frailty is a state reflecting a reduced physiologic reserve. There is accumulating literature on the
prevalence and clinical significance of frailty in Rheumatoid Arthritis (RA). A hospitalization with an in-hospital procedure rep-
resents a period of heightened stress posing a higher risk of adverse events. There is lack of evidence on the prevalence and
prognostic significance of frailty in RA in the inpatient perioperative setting. We sought to assess the association between
frailty and peri-procedure adverse outcomes.

Methods: We conducted a cross sectional study using data from the 2019 and 2020 National Inpatient Sample (NIS).
Included were hospitalizations among ages ≥18 years who underwent a major diagnostic or therapeutic non-cardiac proce-
dure and were discharged alive, and who underwent a major diagnostic or therapeutic non-cardiac procedure. Frailty was
measured by the Hospital Frailty Risk Score (HFRS). RA status, procedures, comorbid diagnoses, and the HFRS were
defined using International Classification of Diseases, Tenth Revision (ICD-10) codes. Procedures were categorized into
low, intermediate, or high-risk using published guidelines. Outcomes of interest were all-cause inpatient mortality, adverse
clinical events (ACE), and a need for higher discharge healthcare resources. ACE included the presence of myocardial infarc-
tion, acute congestive heart failure, major cardiac arrhythmia, deep venous thrombosis or pulmonary embolism, acute kid-
ney injury, or wound infections. The discharge healthcare needs (DHN) was defined as need for skilled facility, home
health. Logistics regression provided the Odds Ratio (OR) (RA vs. non RA) in both unadjusted [uOR] and adjusted for HFRS
[aOR] models.

Results: Of the 9,979,407 hospitalizations, 1.9% had RA. RA patients were older (65.5 vs 54.4) and more likely to be
women (74.7% vs 65.1%). Overall, 22.9% (RA vs non RA: 2.7% vs 23.4%) underwent low, 69.6% (RA vs non RA: 89.7%
vs 68.3%) intermediate, and 7.4% (RA vs non RA: 7.7% vs 7.4%) high risk procedures.
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Patients were more likely to have higher HFRS (Figure 1). Table 1 displays the strong association between HFRS category
and specific adverse events. For example, the uOR of all-cause mortality risk was 5.30 (95% Confidence Interval [CI]: 2.20
to 12.78) with aOR 0.91 (95% CI: 0.37 to 2.21), 0.70 (95% CI: 0.62 to 0.78) with aOR 0.59 (95% CI: 0.53 to 0.66), 0.75
(95% CI: 0.55 to 1.03) with aOR 0.73 (95% CI: 0.53 to 1.00) for low, intermediate, and high risk procedures, respectively.
The uOR of ACE was 6.72 (95% CI: 5.86 to 7.71) with aOR 1.75 (95% CI: 1.39 to 2.22), 1.01 (95% CI: 0.97 to 1.04) with
aOR 0.88 (95% CI: 0.84 to 0.91), 1.05 (95% CI: 0.95 to 1.16) with aOR 1.02 (95% CI: 0.92 to 1.13) for low, intermediate,
and high risk procedures, respectively. The uOR of DHN was 6.64 (95% CI: 5.72 to 7.62) with aOR 2.38 (95% CI: 1.97 to
2.87), 1.75 (95% CI: 1.71 to 1.80) with aOR 1.65 (95% CI: 1.60 to 1.69), 1.16 (95% CI: 1.07 to 1.25) with aOR 1.11 (95%
CI: 1.02 to 1.20) for low, intermediate, and high-risk procedures, respectively.

Conclusion: Frailty, as measured by HFRS, is prevalent in RA and strongly associated with adverse outcome. The use of
this tool may serve an important role in preoperative assessment.

Disclosure: A. Yazdanyar: None; J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5;
K. Wysham: None; M. Ward: None.

Abstract Number: 2219

Association of Chondrocalcinosis with Disease Activity and Drug
Response in Rheumatoid Arthritis: Baseline Characteristics of the Swiss
Rheumatoid Arthritis Outcomes Cohort

Tobias Manigold1, Nicolas Bodmer2, Rosoux Elisabeth3, Deborah Markham4, Guillaume Fahrni3, Raphael Micheroli5,
Lucas Bachmann2, Jonas Brändli6, Fabio Becce7 and Thomas Hügle8, 1Department of Rheumatology, Inselspital
University Hospital Bern, Bern, Switzerland., Bern, Switzerland, 2Medignition, Zürich, Switzerland, 33) Department of
Radiology, Lausanne University Hospital (CHUV), University of Lausanne (UNIL), Lausanne, Switzerland, Lausanne,
Switzerland, 4Department of Rheumatology, University Hospital Lausanne (CHUV), Switzerland, Lausanne, Switzerland,
5University Hospital Zurich, Zurich, Switzerland, 66) Data Science Team, Swiss Clinical Quality Management Foundation,
Zurich, Switzerland, Zürich, Switzerland, 7Lausanne University Hospital (CHUV), Lausanne, Switzerland, 8Lausanne
University Hospital, Lausanne, Switzerland
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Calcium pyrophosphate deposition disease (CPPD) disease can mimic or interfere with the course
of rheumatoid arthritis (RA). Previous studies suggest higher prevalence of Chondrocalcinosis (CC ), a precursor of CPPD, in
seronegative RA patients. However, no significant treatment disparities were described in RA patients with or without
coexisting CC.

Methods: We recently developed and validated a deep learning algorithm to classify the presence of chondrocalcinosis
(CC) on hand radiographs, detecting the presence of CC at the TFCC, MCP-2, and MCP-3 sites with an accuracy of 0.86.
In this study, we report the baseline characteristics of 1,344 RA patients of the Swiss Clinical Quality Management in Rheu-
matic Diseases (SCQM) registry who underwent CC assessment using this algorithm and number of therapy lines and with
adequate quality of the radiographs to run the algorithm.

A subgroup of patients was identified for whom the results of a clinical examination were available on the same date as the
radiographs. In the event that radiographs of both hands were available, one was randomly selected. The following data
were extracted: age, sex, seropositivity (RF, anti-CCP) status, number of therapy lines (four or more drugs vs. less), and
DAS28 (CRP) ( > 5.1 vs. below). Two multivariable logistic regression analyses were conducted to assess the association
of CC presence on DAS28 scores and the number of current RA medications, with adjustments made for patients’ age,
sex, and serostatus.

Results: The mean age of the participants was 56.2 years (standard deviation (SD) 13.9), 954/1344 (71.0%) were female,
and 916/1344 (68.2%) were seropositive. CC was present in 310 patients (23.1%) and overall not associated with the ser-
ostatus. Overall, 46 patients (3.4%) were taking at least four medications, and 82 (6.1%) exhibited high disease activity with
DAS28-CRP >5.1. Overall, no association was found between CC presence and disease activity (OR 1.09 (95% CI:
0.62-1.90); p=0.771). In multivariable analyses, CC+ patients were more likely to take at least four drugs (odds ratio (OR):
2.54 (95% confidence interval (CI): 1.21-5.32); p=0.014) and were significantly older (CC-: 54.0 SD (13.5), CC+ 63.0 SD
(13.0), p< 0.001).

Conclusion: In this cross-sectional analysis of baseline characteristics of a large cohort of patients with RA who underwent
CC assessment, we found a fairly strong association between the presence of CC and more therapy lines. Thus, overlap
with CPPD may explain difficult-to-treat constellations in a subgroup of RA patients. Additional analyses will be performed
in subgroups based on e.g. age, disease duration and type of treatment.

Disclosure: T. Manigold: None; N. Bodmer: None; R. Elisabeth: None; D. Markham: None; G. Fahrni: None;
R. Micheroli: None; L. Bachmann: Medignition, 12, Shareholder; J. Brändli: None; F. Becce: Horizon Therapeutics,
2, Siemens Healthineers, 5; T. Hügle: AbbVie/Abbott, 6, ATREON SA, 4, GlaxoSmithKlein(GSK), 6, Novartis,
6, Roche, 6.
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Abstract Number: 2220

Outcomes in Seronegative Rheumatoid Arthritis and Undifferentiated
Arthritis

Andrew Price, David Mecham, Zachary Kerosky, Joshua Hunt, Anthony Greco and Michael Loncharich, Walter Reed
National Military Medical Center, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Seronegative rheumatoid arthritis (SnRA) and undifferentiated arthritis (UA) are heterogeneous con-
ditions that share many clinical features with other systemic rheumatic diseases. Patients initially diagnosed with SnRA or UA
are often reclassified to more specific diagnoses.

We report a retrospective chart review from the military health system (MHS) that examines the clinical characteristics of
SnRA and UA, and the degree to which they are reclassified over time.

Methods: The study included MHS beneficiaries diagnosed with SnRA or UA diagnosed in 2016 or 2017. The inclusion cri-
teria consisted of a negative rheumatoid factor (RF) and anti-cyclic citrullinated peptide (CCP) antibody at presentation,
synovitis on a rheumatologist’s exam, and treatment with a disease modifying anti-rheumatic drug (DMARD).

Patients were excluded if chart review revealed an alternative diagnosis. We obtained data including the number of clinic visits,
the number and distribution of involved joints, DMARD use, the presence or absence of erosions, and any extra-articular man-
ifestations at presentation. We then analyzed these data for potential predictors of future diagnostic reclassification.

Results: 1338 patients were screened, and 133 patients were included. Of the included patients, the index diagnosis was
SnRA in 20 (17.7%) patients, and UA in 113 (85%) patients. 74 (55.6%) were female, and 59 (44.3%) were male. Of the
included patients with an index diagnosis of SnRA, 13 (65%) met the 2010 ACR classification criteria for RA. 85 (63.9%) of
the included patients were later reclassified to other diagnoses. Reclassification diagnoses included SnRA (52.1%), SpRA
(9.4%), PsA (14.6%), SpA (14.6%), and other (9.4%).

Using binomial logistic regression, we analyzed the relationship between diagnostic reclassification and multiple predictors
including the age of diagnosis, the number of clinic visits, the number of transitions of care, and the distribution of joint
involvement.

The model was statistically significant (X2(7) = 15.747, p = 0.028) and explained 15% of the variance in diagnostic reclassi-
fication (Nagelkerke R2). While most predictor variables failed to reach significance, more clinic visits were associated with
greater odds of diagnostic reclassification (OR 1.07, CI 1.03-1.12).

In the reclassified group, the average number of clinic visits was 18.5 (IQR 10-25) over 7 years compared to 12 (IQR 6-16.5)
over 6.7 years in the not reclassified group, which is a difference in average follow-up of every 4.5 vs 6.7 months.

Looking for other potential differences between the reclassification diagnoses, we used Chi-Squared testing to compare
treatment modalities and the presence of extra-articular features. No significant differences were found in treatment
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patterns. The only difference in extra-articular features was seen in the PsA group, which had higher rates of cutaneous
features.

Conclusion: Our data may indicate a potential association with the frequency of follow-up clinic visits with the likelihood of
future diagnostic reclassification in SnRA and UA, suggesting that more frequent follow up for these patients may improve
diagnostic accuracy.

Disclosure: A. Price: None; D. Mecham: None; Z. Kerosky: None; J. Hunt: None; A. Greco: None;
M. Loncharich: None.

Abstract Number: 2221

Association Between Serum Uric Acid/Serum Creatinine Index and
Carotid Plaque in Patients with Rheumatoid Arthritis

Andrea Guajardo Aldaco1, Dionicio Galarza-Delgado2, Iris Jazmín Colunga Pedraza1, jose Ramon Azpiri-Lopez3, Jesus
Cardenas-de la Garza4, Rosa Icela Arvizu-Rivera1, Maria F. Elizondo-Benitez5, Valeria Gonzalez-Gonzalez6 and Diego
Salcedo-Almanza7, 1Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma
de Nuevo Leon, Monterrey, Mexico, 2UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 3Division of
Cardiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey,
Mexico, 4Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 5Division of Rheumatology, University
Hospital n"Dr. Jose Eleuterio Gonzalezn", Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on, Mexico,
6Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
Monterrey, Nuevo Le�on, Mexico, 7Division of Radiology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad
Autonoma de Nuevo Leon, Monterrey, Nuevo Le�on, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic, systemic autoimmune disease. The serum uric acid/serum
creatinine ratio (SUA/SCr), which represents uric acid levels in the blood with normalized renal function, is associated with
an increased cardiovascular risk. Strong associations have been demonstrated between hyperuricemia and the risk of car-
diovascular disease in patients with RA. The association between SUA/SCr and the presence of carotid plaque (CP) in
patients with RA has not been established. Our objective was to compare the relationship between SUA/SCr and the pres-
ence of CP in patients with RA.

Methods: A cross-sectional, observational, and descriptive study was conducted where patients aged 40 to 75 years
who met the ACR/EULAR 2010 classification criteria for RA were recruited. Patients with a history of cardiovascular dis-
ease, overlap syndrome, or pregnancy were excluded. Biochemical profiles were performed. SUA/SCr was calculated
using the formula SUA/SCr= Serum Uric Acid / Serum Creatinine. Carotid ultrasound was performed by a board-
certified radiologist, blinded to clinical information. The presence of carotid plaque (CP), defined as a diffuse thickness
of the carotid intima-media (CIMT) ≥1.2 mm or a focal thickness ≥ 0.5 mm, was assessed to calculate serum SUA
and SCr levels. The distribution was evaluated using the Kolgomorov-Smirnov test. Comparisons were made with
Chi-square, Fisher’s exact, Student’s T, or Mann Whitney U tests, as appropriate. A p< 0.05 was taken as statistically
significant.
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Results: Our study included 148 patients, mainly women (n=134, 90.5%), the mean age was 55 +/- 9.81 years. The pres-
ence of CP was reported in 30.4% of patients. The overall average for AU was 4.43 +/- 1.21 and 7.19 +/- 2.13 for SUA/SCr.
Demographic characteristics can be seen in Table 1. Patients with CP had higher SUA/SCr than those without CP (7.80 +/-
2.70 vs. 6.90 +/- 1.78; p=0.040). There were no significant differences in UA levels (4.67 +/- 1.36 vs.4.30 +/- 1.12;
p=0.1079).

Conclusion: In our cohort, SUA/SCr was higher in patients with CP, despite showing no significant difference in uric acid
levels. However, the performance of carotid ultrasounds must be part of an integral cardiovascular evaluation.

Disclosure: A. Guajardo Aldaco: None; D. Galarza-Delgado: None; I. Colunga Pedraza: None; j. Azpiri-Lopez:
None; J. Cardenas-de la Garza: None; R. Arvizu-Rivera: None;M. Elizondo-Benitez: None; V. Gonzalez-Gonzalez:
None; D. Salcedo-Almanza: None.

Abstract Number: 2222

Primary Lung Involvement in Early Rheumatoid Arthritis

Martí Aguilar Coll1, Javier Narvaez-García2, Alejandro Robles Pérez1, Patricio Luburich1, Vanesa Vicens-Zygmunt3,
Gualadalupe Bermudo3, Santiago Bolivar1, Pol Maym�o3, Judith Palacios1, Monserrat Roig Kim2, Laia De Daniel2, Maria
Molina-Molina3 and Joan Miquel Nolla1, 1Bellvitge University Hospital, L’Hospitalet de Llobregat, Catalonia, Spain,
2Hospital Universitario de Bellvitge, Barcelona, Spain, 3Hospital Universitario de Bellvitge., Barcelona, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Since there is broad variability within the studies investigating this issue, it is not possible nowadays
to reliably establish prevalence and incidence of rheumatoid arthritis-associated interstitial lung disease (RA-ILD). Epidemio-
logic data is fundamental to measure the socio-healthcare relevance of diseases and contribute to satisfactory healthcare
planning. The objective of this study is to determine the frequency and the incidence of primary lung involvement in early
RA including ILD.

Methods: A prospective study in an early RA (1987 ARA or 2010 ACR/EULAR classification criteria for RA) cohort of
patients diagnosed between 2003 and 2023 has been carried out. In the first visit they were asked about respiratory
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symptoms, were auscultated seeking Velcro crackles, and underwent a chest X-ray (CXR) and pulmonary function tests
(PFT) with spirometry and DLCO. In the presence of symptoms, crackles, or alterations in CXR/PFT, a high-resolution com-
puted tomography (HRCT) was done. The screening was repeated between the second and the fifth year of evolution of the
disease in patients without initial pathologic findings. Frequency, cumulative incidence (CI) at 3 and 5 years, and incidence
rate (IR) for the detected different lung manifestations were calculated.

Results: One-hundred-eighty-seven patients with RA who had a time from symptoms onset ≤ 12 months were included.
Incidence and frequency data are described in Table 1 and Table 2, respectively. CI of ILD was 5.4% (95% CI 2.5-10.0) at
3 years and 8.2% (95% CI 4.5-13.7) at 5 years, and IR was 14.9 cases per 1000 person-years (95% CI 9.7-22.0). After a
mean of 10.2 years of follow-up per patient, a final frequency of 21.4% was observed. In 17.5% of cases ILD preceded joint
manifestations by months or years, while in 32.5% it was coincident with RA debut. In 20% of patients ILD was asymptom-
atic or paucisymptomatic by the time of diagnosis. NSIP pattern was slightly more frequent than UIP pattern, and 82.5% of
patients evolved to a fibrotic pattern (fNSIP and UIP). Follicular bronchiolitis incidence, with a CI of 3.4 and 5.5 at 3 and
5 years, respectively, and an IR of 7.6 cases per 1000 person-years, was significantly lower compared to ILD incidence,
as also was the frequency (8.6%). Non-traction bronchiectasis were the most documented manifestation, with an IR of
21.5 cases per 1000 person-years and a frequency of 23%. Other complications included pulmonary rheumatoid nodules
(5.3%), pleural disease (3.7%), interstitial lung abnormalities (4.8%), and bronchiolitis obliterans (1.1%). Pleural disease pre-
ceded joint symptoms in some cases too.

Conclusion: The frequency of RA-ILD in our study was 21.4%. The CI was 5.4% at 3 years and 8.2% at 5 years, and we
found an IR of 14.9 cases per 1000 person-years. It has been argued that airway involvement is more frequent than intersti-
tial involvement in RA. However, in our study the frequency of bronchiolitis was lower than the frequency of ILD. Certain
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pulmonary manifestations, such as ILD and pleural disease, can be the first clinical presentation of RA (extraarticular-onset
rheumatoid disease).

Disclosure: M. Aguilar Coll: None; J. Narvaez-García: None; A. Robles Pérez: None; P. Luburich: None; V. Vicens-
Zygmunt: None; G. Bermudo: None; S. Bolivar: None; P. Maym�o: None; J. Palacios: None; M. Roig Kim: None;
L. De Daniel: None; M. Molina-Molina: None; J. Nolla: None.

Abstract Number: 2223

Validation Study in Early Rheumatoid Arthritis Patients of the Spanish
Society of Rheumatology (SER)/Spanish Society of Pulmonology and
Thoracic Surgery (SEPAR) Screening Criteria for Interstitial Lung Disease

Martí Aguilar Coll1, Javier Narvaez-García2, Monserrat Roig Kim2, Pol Maym�o3, Judith Palacios1 and Joan Miquel Nolla1,
1Bellvitge University Hospital, L’Hospitalet de Llobregat, Catalonia, Spain, 2Hospital Universitario de Bellvitge, Barcelona,
Spain, 3Hospital Universitario de Bellvitge., Barcelona, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A multidisciplinary proposal of screening criteria for interstitial lung disease (ILD) in patients with
rheumatoid arthritis (RA) was published in 2023 [Narv�aez J et al. Reumatol Clin (Engl Ed). 2023;19(2):74-81]. This document
is just an expert consensus, and its utility has not been contrasted in validation studies yet. The objective of this study is to
analyze sensitivity and specificity of the screening criteria in a cohort of early RA patients.

Methods: This is a cross-sectional study in a cohort of early RA patients (1987 ARA or 2010 ACR/EULAR classification cri-
teria for RA and a time from symptoms onset ≤ 12 months) diagnosed between 2003 and 2023. The ILD screening criteria
have been retrospectively revised upon RA diagnosis. An ILD screening through medical history, auscultation, chest X-ray
(CXR), and pulmonary function tests (PFT) with spirometry and DLCO was done in all patients on diagnosis. A high-
resolution computed tomography (HRCT) was carried out if respiratory symptoms, Velcro crackles, or alterations in
CXR/PFT were noticed.

Results: Of the 146 included patients, 28 (19.1%) were diagnosed with ILD by thoracic HRCT. Ninety patients (61.6%) sat-
isfied the screening criteria upon RA diagnosis, which includes presence of Velcro crackles, cough or dyspnea for more than
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3 months, or a score ≥5 on the risk factor-based scale. Twenty-eight-point-eight percent (26/90) of these patients had clin-
ical or subclinical ILD. Of the 56 (38.4%) patients that did not satisfy the screening criteria at the time of RA debut, only 1.3%
(2/56) had ILD. The sensitivity of the criteria in our cohort was 92.86% (95% CI 76.50-99.12), while the specificity was
45.76% (95% CI 36.56-55.18) [see Table 1]. ILD preceded the onset of joint symptoms in 12 patients (extraarticular-onset
rheumatoid disease). Excluding these cases, where the screening would have not been necessary, the sensitivity would
be 87.50% (95% CI 61.65-98.45), while the specificity would remain at 45.76%. The validity parameters for each criterion
separately are detailed in Table 2. The presence of respiratory symptoms, as defined in the study, had a sensitivity of
22.22% and a specificity of 92.11%. The sensitivity and the specificity of Velcro crackles were 68.18% and 100%, respec-
tively. Lastly, a score ≥5 on the risk factor-based scale had a sensitivity of 72.73% and a specificity of 49.54%. If the thresh-
old is reduced to a score ≥4, the sensitivity increases to 90.91%, but at the expense of a specificity decrease to 23.85%.

Conclusion: According to these preliminary results, the SER/SEPAR criteria for ILD screening have a sensitivity >90% in
patients with early RA, which supports their use in daily clinical practice. Considering that a screening strategy aims to enable
an early diagnosis of this complication, it is important to apply a high sensitivity test in the first place to detect the greatest
number of cases possible.

Disclosure: M. Aguilar Coll: None; J. Narvaez-García: None; M. Roig Kim: None; P. Maym�o: None; J. Palacios:
None; J. Nolla: None.

Abstract Number: 2224

Age of Onset of Rheumatoid Arthritis and Radiographic Changes

Masaru Shimizu1, Misti Paudel2, Nancy Shadick3, Michael Weinblatt4 and Daniel Solomon5, 1University of Tsukuba,
Yokohama, Kanagawa, Japan, 2Brigham andWomen’s Hospital, Division of Rheumatology, Inflammation, and Immunity,
Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital/ Harvard Medical School,
Waban, MA, 5Brigham and Women’s Hospital, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Epidemiological studies have shown that the age of onset for rheumatoid arthritis (RA) is increasing.
However, associations between age of onset and joint erosion have been conflicting. Prior studies have been limited by short
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follow-up periods, confounding by disease activity, and lack of information about DMARDs. We investigated the effects of
age of RA onset on incident joint erosion and progression of radiographic findings.

Methods: Patients diagnosed with RA within 2 years of enrollment in the Brigham andWomen’s Hospital Rheumatoid Arthri-
tis Sequential Study (BRASS), a large single-center RA registry, were included. The age of RA onset was categorized into three
groups (young: ≤44 years, middle: 45-65 years, and late-onset: ≥66 years) for primary analyses and dichotomized age groups (<
60 years and ≥60 years) for sensitivity analyses. Modified total Sharp scores (mTSS) were obtained at baseline, year 2, and year
5. Incident joint erosion was defined as an erosion score greater than 0, and change in mTSS was calculated by subtracting the
baseline mTSS from the mTSS at year 5. We assessed the adjusted odds ratio (OR) of incident joint erosions within a 5-year
follow-up period and the adjusted change in mTSS by age category. Regression models were adjusted for rheumatoid factor
(RF) / anti-cyclic citrullinated peptide (CCP) positivity, sex, and smoking status. To account for loss-to-follow-up at the year
5 X-ray, we utilized the inverse probability of censoring weighting in regressionmodels to estimate the adjusted change in mTSS.
Stratified analyses were conducted based on baseline DMARD use (DMARD use versus no DMARD use).

Results: Of the 1581 patients enrolled in BRASS between 2003 and 2023, 317 (20%) RA patients enrolled within 2 years of
diagnosis with baseline X-rays. After excluding 33 patients with missing RF/CCP data, sex, or smoking status, 284 patients
were eligible for analysis. Patients were categorized into three age groups (young 103 (36%), middle 135 (48%), and late
46 (16%)), and their baseline characteristics are presented in Table 1. The adjusted OR of incident joint erosion in the
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middle-, 4.0 (95% CI 2.2 - 7.5), and the late-onset groups, 8.2 (95% CI 3.6 - 19.2), were elevated compared with the young-
onset group (Table 2). In subgroup analyses that stratified on DMARD use at baseline, adjusted ORs were similar to those
among the overall population. Compatible trends were observed when the dichotomized age group was used. Compared
with the young-onset group, the adjusted changes in mTSS in the middle- group, 2.8 (95% CI 0.20 – 5.4), and the late-onset
groups, 1.9 (95% CI -0.26 – 4.1), were elevated (Table 3). In subgroup analyses, adjusted changes in mTSS among the
DMARD use group were similar to those among the overall population. The adjusted changes in mTSS among the no
DMARD use group were attenuated compared to what we observed among the overall population. Compatible trends were
observed when the dichotomized age group was used.

Conclusion: The odds of incident joint erosion and change in the mTSS were increased among patients with RA onset at later
ages regardless of DMARD use at baseline. These results suggest that the age of onset may define different RA phenotypes.

Disclosure:M. Shimizu: None;M.Paudel: UnitedHealthGroup, 11;N. Shadick: Abbbvie, 5, AQtual, 5, BMS, 5, Janssen,
5;M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Canfite, 11, Eli
Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and Johnson, 2, 5, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani,
2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2; D. Solomon: Amgen, 5, Janssen, 5, UpToDate, 9.
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Abstract Number: 2225

Role of Fatigue in Difficult to Treat Rheumatoid Arthritis

Maria Rodriguez-Laguna1, Leticia Leon2, Dalifer Freites Nuñez3, Cristina Hormigos-martin4, jose otazu Moudelle4,
AlfredoMadrid García5, Benjamin fernandez-Gutierrez2 and lydia Abasolo Alcazar6, 1Resident in Rheumatology, Madrid,
Spain, 2Hospital Clinico San Carlos, Madrid, Spain, 3Hospital Clínico San Carlos. Madrid. Spain., Madrid, Spain, 4Hospital
Clínico San Carlos, madrid, Spain, 5Fundaci�on para la Investigaci�on Biomédica del Hospital Clínico San Carlos (IDISCC),
Madrid, Madrid, Spain, 6IdISSC. HCSC, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A subset of patients with rheumatoid arthritis (RA) who remains symptomatic after failing
to multiple therapies are deemed to have "difficult-to-treat" (D2T RA). Fatigue is a multidimensional and
burdensome symptom for RA patients, hindering their improvement. Our purpose was to describe the role of fatigue
in D2T RA.

Methods: This cross-sectional study included rheumatoid arthritis (RA) patients between July 2018 and November 2022. All
patients met the ACR/EULAR 2010 criteria and they were in treatment with Biological agents or Targeted Synthetic
DMARDs. D2T RA was defined based on EULAR criteria. Fatigue was assessed by the Bristol Rheumatoid Arthritis Fatigue
Multidimensional Questionnaire (BRAF-MDQ)

and the Bristol Rheumatoid Arthritis Numerical Rating Scales (BRAF-NRS). Covariables: demographic, clinical and
treatment. To identify factors independently associated to D2T RA, multivariable logistic regression was applied.

Results: The study population comprised 145 patients, most of them women (66%) and 38 (26.21%%) developed D2T
RA. The D2T RA group were older, with more comorbidity and higher disability. Sociodemographic, clinical, disease-
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related variables, and the fatigue scores used in the study are shown in Table 1. In our final adjusted logistic regression
model, global fatigue was independently associated with D2T RA (OR: 1.03; p=0.007). Regarding to different fatigue
dimensions our results show that physical fatigue (OR: 1.09; p=0.008)., living fatigue (OR: 1.09; p=0.016), cognitive
fatigue (OR: 1.1; p=0.046) and emotional fatigue (OR: 1.18; p=0.012) were associated with D2T RA.

Conclusion: Despite the absence of an explicit mention of fatigue in the definition of D2T RA, it appears to be associated to
this outcome. Fatigue should be evaluated in a multidimensional perspective; and to identify different fatigue patterns in RA
patients could be a key to the approach of this complex symptom.

Disclosure: M. Rodriguez-Laguna: None; L. Leon: None; D. Freites Nuñez: None; C. Hormigos-martin: None;
j. otazu Moudelle: None; A. Madrid García: None; B. fernandez-Gutierrez: None; l. Abasolo Alcazar: None.

Abstract Number: 2226

Site-specific Differences in the Association of Non-vertebral Major
Osteoporotic Fractures and Rheumatoid Arthritis

John Chen1, Malini Chandra2, Laura Carbone3, John Schousboe4, Elisha Garcia2 and Joan Lo2, 1Kaiser Permanente
Oakland Medical Center, Oakland, CA, 2Kaiser Permanente, Oakland, CA, 3Augusta University, Augusta, GA, 4University
of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) and osteoporosis are both chronic, potentially debilitating conditions that
frequently co-occur, affecting millions of people annually. Among those with osteoporosis, RA is a known risk factor for frac-
ture and is associated with greater morbidity and mortality post fracture. However, variation in the association of RA with
specific types of osteoporotic fracture has been less examined, and there is little data among patients receiving osteoporosis
therapy. In this study, we examined associations between RA and fractures of the hip, proximal humerus, and wrist among
older women who initiated bisphosphonate (BP) therapy.

Methods: The study cohort included women aged 50-89y who initiated bisphosphonate (BP), therapy during 1998-2019
within a large integrated healthcare system in Northern California, excluding those with select bone disorders, myeloma,
metastatic cancer, and end stage renal disease. RA was defined by ≥2 diagnoses in the 5 years prior to BP initiation. Incident
hip, proximal humerus, and wrist fractures diagnoses were ascertained using electronic health record data (fracture events
with prior fracture diagnosis in the past year not included) up to 3 years post-BP initiation. Cox proportional hazard models
were used to examine the association of RA and incident fracture, reporting hazard ratios (HR) with 95% confidence intervals
[CI], adjusted for age and race and ethnicity.

Results: Among 158,404 older women (mean age 70.1 ± 9.2 years; 66.4%White, 3.3% Black, 11.1% Hispanic, 17.5%
Asian/Pacific Islander, 1.9% other/unknown) who initiated BP therapy, 3.0% had diagnosed RA. During up to 3 years
follow-up, 1.8%, 1.2%, and 1.8% had a hip, proximal humerus, and wrist (distal radius/ulna) fracture. Compared to
women without RA, those with RA had a higher incidence of hip (2.9% vs 1.8%, p< 0.001) and proximal humerus
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(1.8% vs 1.2%, p< 0.001) but not wrist (1.5% vs 1.8%, p=0.08) fractures. Adjusting for age and race and ethnicity, RA
was associated with greater risk of hip fracture (HR 1.9 [1.6-2.3]) and humerus fracture (HR 1.6 [1.3-2.0]) but not wrist
fracture (HR 0.8 [0.7-1.1]).

Conclusion: Among women initiating osteoporosis therapy, our study identified site-specific differences in the associa-
tion of RA and risk of non-vertebral major osteoporotic fracture, with nearly two-fold higher risk of hip fracture associated
with RA diagnosis. The risk of proximal humerus fracture was also increased but that of wrist fracture was not. Prior stud-
ies also document a strong association between RA and hip fracture but comparably weaker associations between RA
and wrist fracture. The lack of association of RA with wrist fracture may be attributable to baseline differences in functional
status and level of physical activity. While pharmacologic treatment factors (including BP duration) and RA severity were
not examined, these findings contribute to the growing recognition that RA is associated with differential fracture risk that
varies by skeletal site. Future research should investigate the relationship between RA symptom severity and skeletal
health outcomes.

Disclosure: J. Chen: None; M. Chandra: None; L. Carbone: None; J. Schousboe: None; E. Garcia: None;
J. Lo: None.

Abstract Number: 2227

Worrisome Mortality Trends over 20 Years Among Patients with
Underlying Ischemic Heart Disease and Rheumatoid Arthritis

Yukthi Mudiam1 and Shreyas Singireddy2, 1Apollo Institute of Medical Sciences and Research, Richmond, TX,
2Department of Cardiology, University of Illinois College of Medicine, Peoria, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ischemic heart disease (IHD) is one of the leading causes of death in the United States. Rheumatoid
arthritis (RA), a chronic inflammatory condition affecting multiple joints, is associated with an increased risk of developing
IHD. Both the diseases have been shown to independently affect mortality rates in adults in a significant way. The purpose
of this study was to assess the trends in mortality from IHD and underlying seropositive RA among adults of all ages in the
United States.

Methods: This study used records from the CDC WONDER (Centers for Disease Control and Prevention Wide-ranging
Online Data for Epidemiologic Research) database, which were analyzed from 1999-2020 for IHD and seropositive RA-
related mortality in adults. Age-adjusted mortality rates (AAMRs) per 100,000 persons were calculated and stratified by
sex, race/ethnicity, and geographic region.

Results: A total of 9,103,610 deaths were identified over the past 20 years in patients with IHD and seropositive RA. Males
were more affected than females with higher AAMR of 205.6 (205.4-205.8, CI 95%) versus 118.6 (118.4-118.7, CI 95%).
Regarding race, Blacks had the highest AAMR of 180.1 (179.7-180.5, CI 95%), followed by Whites (157), American
Indians (108.3) and then Asians (85.2). Region wise, the highest AAMR was seen in the Northeast (169.2; 168.9-169.4, CI
95%), followed by the Midwest (158.7), South (158) and finally the West (139.2).
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Conclusion:Males were significantly more affected than females. Blacks were disproportionately affected, and those resid-
ing in the Northeast region of the United States were affected more. Targeted strategies are needed to curb the elevated
mortality rates seen among males and black individuals.

Disclosure: Y. Mudiam: None; S. Singireddy: None.

Abstract Number: 2228

Feasibility, Safety, and Application for Clinical Indication and Research
Purposes of Synovial Tissue Analysis in Rheumatoid Arthritis

VAN MULLEM Cécile1, VIAILLE Charlotte1, DIERCKX Stéphanie2, NATALUCCI Francesco3, Clément triaille4, SAPART
Emilie1, deMONTJOYE Stéphanie1, SOKOLOVA Tatiana1, AVRAMOVSKA Aleksandra1, NZEUSSEU TOUKAP Adrien5, MERIC
de BELLEFON Laurent1 and DUREZ Patrick1, 1Cliniques Universitaires Saint-Luc – Université catholique de Louvain
(UCLouvain) – Institut de Recherche Expérimentale et Clinique (IREC), Rheumatology, Brussels, Belgium, 2Cliniques
Universitaires Saint-Luc – Université catholique de Louvain (UCLouvain) – Institut de Recherche Expérimentale et
Clinique (IREC), Rheumatology, Bruxelles, Belgium, 3Sapienza University of Roma, Rheumatology, Department of
Clinical, Internistic, Anesthesiological and cardiovascular sciences, Roma, Italy, 4Pôle de pathologies rhumatismales
systémiques et inflammatoires, Institut de Recherche Expérimentale et Clinique, Université catholique de Louvain,
Brussels, Belgium, Brussels, Belgium, 5Institut de Recherche Expérimentale et Clinique, Cliniques universitaires Saint-
Luc, Université catholique de Louvain, St.-Lambrechts-Woluwe, Belgium

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The development of ultrasound-guided synovial biopsy (US-SB) in addition to the knee mini-
arthroscopy enabled synovial tissue collection from small and medium joints and facilitated molecular studies. This tech-
nique will help to improve the understanding of mechanisms of inflammatory arthropathies as small joints are frequently
involved in early arthritis. To assess the safety, tolerability, and feasibility of performing synovial biopsies using a minimally
US-SB or a mini arthroscopy in patients suffering from rheumatoid arthritis (RA) in our UCLouvain Brussels arthritis cohort.

Methods: A post-hoc analysis of our arthritis cohort was performed in patients suffering from RA, Undifferentiated arthritis
(UA), peripheral Spondyloarthropathies (SA), and osteoarthrosis (OA). The target joints [(knee, wrist, MCP, PIP, MTP]
selected for biopsy were analyzed for safety, tolerability, and feasibility. For each patient swelling and tenderness, were
determined four weeks after the procedure in the biopsied joint. In addition, the quality of the synovial tissue and total RNA
were assessed.

Results: 466 biopsies were reported among patients suffering from RA (N=276, 59.2%), SA (113, 24.2%), UA (N=52,
11.1%), and OA (N=25, 5.3%) performed primarily for research or a clinical indication. Focusing on RA patients the median
age at biopsy was 50.7±14.6 years. Figure 1 summarizes the joint biopsy location. Knee biopsies were performed with mini-
arthroscopy (N=169, 61.2%) and US-GB for all other joints [wrist (N=53,19%), MCP (N=28,10%), MTP (N=14, 5%), PIP
(N=6, 2%) joints, elbow (N=3, 1%) and tenosynovial tissue (N=3, 1%)]. Regarding US-SB, the pre-procedure ultrasound
evaluation from a blinded operator confirmed the feasibility of the procedure in 63% of the biopsy-eligible patients identified
by clinicians. An intra-articular steroid was administered after 83 (31.3%) of the procedures. No significant increase in pain
and swelling was reported. No side effects (including infection, hemorrhage, or tendon rupture) were observed. At the visit
(4 weeks) after the procedure, 125 patients (45.3%) did not show tenderness or swelling in the biopsied joint, 26 (9.4%)
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tenderness, 27 (9.7%) swelling, and 71 (25.7%) both. The positive yield in the total cohort of synovial biopsies was 86% for
histological evaluation; in particular, the yield was statistically superior in large joints compared to small joints (120/133,
90.2% versus 69/87,79.3%; p=0.03). Moreover, collected tissue samples were qualitatively adequate for RNA analysis in
92% of cases. Extrapolated data from this cohort, demonstrated that histology can predict treatment response to
cDMARDs in early RA (1) and RNA analysis reflects clinical disease activity (2)

Conclusion: Our results over 466 procedures, support the safety and tolerability of both mini-arthroscopy and ultrasound-
guided synovial biopsies. We found a good yield for both techniques, while mini-arthroscopy was slightly superior for histo-
logical analysis. We confirm that synovial analysis is an useful approach in clinical practice and translational research.

Disclosure: V. Cécile: None; V. Charlotte: None; D. Stéphanie: None; N. Francesco: None; C. triaille: None;
S. Emilie: None; d. Stéphanie: None; S. Tatiana: None; A. Aleksandra: None; N. Adrien: None; M. Laurent: None;
D. Patrick: None.

Figure 1. Homunculus showing biopsy sites. The number in each joint represents % of the total (N=276)
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Abstract Number: 2229

Aptamer Based Proteomic Profiling Demonstrates Significant
Differences in Methotrexate Responders versus Non-responders in
Newly Diagnosed Rheumatoid Arthritis and Adds Potential Value to
Clinical Examination

Kaien Gu1, Leanne Lac1, Nathalie Carrier2, Liam O’Neil1, Gilles Boire3, Pingzhou Hu4 and Carol Hitchon1, 1University of
Manitoba, Winnipeg, MB, Canada, 2Universite de Sherbrooke, Sherbrooke, QC, Canada, 3Retired, Sherbrooke, QC,
Canada, 4Western University, London, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite methotrexate (MTX) being the cornerstone of rheumatoid arthritis (RA) therapy, uncertainty
exists around who will respond to MTX. We aimed to determine the ability of clinical variables combined with serum protein
biomarkers, assessed using an aptamer-based platform, to predict clinical remission and radiographic damage in
treatment-naïve RA patients starting MTX.

Methods: DMARD-naïve patients with newly diagnosed RA who were starting MTX monotherapy were included. Patients
were initially seen between 1998 and 2015 and followed per standard of care in two Canadian academic rheumatology
clinics. Baseline demographics were recorded. Disease activity measures recorded at each visit were used to calculate
Boolean response and Simple Disease Activity Index (SDAI). Annual radiographs were scored using the van der Heijde mod-
ification of Sharp Scores (vdHSS) method. Baseline sera was analyzed using the SOMAScan platform which allows assess-
ment of 1307 proteins per sample. Outcomes assessed were clinical response defined by Boolean remission (0 active joints,
normal ESR/CRP) at 12 months and clinically important progression of vdHSS (change of 4.6) at 2 years. Unsupervised hier-
archical clustering and least absolute shrinkage and selection operator classification were used to classify responders and
non-responders based on clinical variables (age, sex, Rheumatoid Factor (RF)/cyclical citrullinated peptide antibody (CCP)
positivity, baseline disease activity) and/or proteins. Model predictive ability was visualized by receiver operating curves
and area under the curve (ROC-AUC) statistics reported. Differentially expressed proteins were analyzed using gene set
enrichment analysis to identify pre-treatment biological pathway expression associated with MTX response.
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Results:We enrolled 73 patients (mean (standard deviation [sd])) baseline age 59.0 (14.7) years; 31.6% female; 53.4% sero-
positive for RF and/or CCP antibodies. All had high baseline disease activity [mean (sd) SDAI score 29.9 (13.5)]. Mean
(sd) baseline vdHSS score was 5.7 (6.5). After two years, 46.1% of patients obtained Boolean remission and 15.1% had
progressive vsHSS scores. We identified significant differences in protein profiles between Boolean responders versus
non-responders (Table). Pre-treatment proteomic and clinical variables modestly predicted Boolean remission (proteomic
alone AUC 0.7, clinical alone AUC 0.59, proteomic + clinical AUC 0.75). Proteomic data alone was best at predicting radio-
graphic damage and progression (AUC 0.85; AUC 0.7) (Figure 1). Differences in protein profiles between clinical responders
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and non-responders corresponded with upregulation in pathways responsible for lymphocyte activation, platelet aggrega-
tion, and Fc receptor signaling in responders (Figure 2).

Conclusion: Serum protein biomarkers outperformed basic clinical measures in predicting clinical response to MTX mono-
therapy in newly diagnosed RA patients. Informative biomarkers contribute to upregulated biological pathways relevant to
inflammation. Incorporation of protein profiles may aid prognostication and inform treatment approaches in patients with
newly diagnosed RA.

Disclosure: K. Gu: None; L. Lac: None; N. Carrier: None; L. O’Neil: UCB, 2; G. Boire: AbbVie/Abbott, 1, Biocon,
5, Orimed, 2, 6, Otsuka, 1, Pfizer, 5, Sanofi, 1; P. Hu: None; C. Hitchon: AstraZeneca, 1, Pfizer, 5, Sandoz Canada, 6.

Abstract Number: 2230

Relationship Between the Complement System and Serum Lipid Profile
in Patients with Rheumatoid Arthritis

Maria Garcia-Gonzalez1, Fuensanta Gomez-Bernal2, Juan Carlos Quevedo-Abeledo3, Miguel Angel Gonzalez-Gay4 and
ivan Ferraz-Amaro5, 1Hospital Universitario de Canarias, SC Tenerife, Canarias, Spain, 2Hospital Universitario de
Canarias, Santa Cruz de Tenerife, Canarias, Spain, 3Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de GC,
Canarias, Spain, 4University of Cantabria, Fundaci�on Jimenez Díaz, Madrid, Madrid, Spain, 5Rheumatology, Hospital
Universitario de Canarias, Santa Cruz de Tenerife, Canarias, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The complement system has been linked to the etiopathogenesis of rheumatoid arthritis (RA).
Patients with RA exhibit a dysregulated profile of lipid molecules, which has been attributed to the inflammation present in
the disease. In this study, we aimed to evaluate the association between a comprehensive assessment of the complement
system and the lipid profile of RA patients.

Methods: Four hundred thirty patients were recruited. New-generation techniques were employed to conduct func-
tional assays of the three pathways of the complement system. Serum levels of various complement components such
as C1q, lectin, C2, C4, C4b, C1-inhibitor, C3a, C5, C5a, and C9 were assessed. Furthermore, a complete pattern of
lipid molecules was measured including high (HDL), low-density lipoproteins (LDL), and lipoprotein(a). Multivariable lin-
ear regression analysis was conducted to investigate the association between the complement system and lipid profile
in RA patients.

Results: Demographic- and disease-related characteristics of the participants are shown in supplementary table 1.

Spearman’s rho correlation heatmap analysis of C system pathways and individual particles to lipid profile molecules are
shown in figure 1-A. Most of the associations were positive (in red). Only HDL and ApoA1, which are molecules with bene-
ficial lipid properties, showed a negative relationship (in green). Significant associations were predominant in the upper part
of the heatmap, corresponding to the upstream C zymogens. Thus, C1q, which belongs to the early classical pathway,
showed a significant relationship with all C molecules except HDL, apolipoprotein A1, and lipoprotein(a). Properdin also
showed associations with all lipid profile molecules apart from apolipoprotein A1 and lipoprotein(a). C1-inhibitor, factor I,
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and C3a were among the particles that showed higher associations with different lipid molecules. The C activation products
C3a and C5a did not show association with the lipid profile.

Standardized beta coefficients in figure 1-B are adjusted for age, sex, abdominal circumference, use of statins, anti-TNF
therapies and tocilizumab, and DAS28-CRP. C1q retained significant and positive associations with non-HDL and LDL-
cholesterol, LDL:HDL and ApoB:ApoA1 ratios, ApoB, and the atherogenic index. Also, properdin serum levels were signifi-
cantly associated with total cholesterol, non-HDL, LDL and LDL:HDL ratio and atherogenic index. Several other associations
identified in the univariable analysis were also preserved. Again, functional C assays and activated C forms showed no cor-
relation with the lipid pattern.
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To ascertain how our findings correlate with specific lipid values known to impact cardiovascular disease or cardiovascular
events, we examined the association of the C system with LDL >130 mg/dl, an atherogenic index >4, and the presence of
dyslipidemia. This analysis was adjusted for the aforementioned potential confounders. Its results are shown in table 1.

Conclusion: Patients with RA exhibit an independent relationship between the C system and a detrimental lipid profile. This
relationship is primarily associated with upstream complement components rather than activated ones.

Disclosure: M. Garcia-Gonzalez: None; F. Gomez-Bernal: None; J. Quevedo-Abeledo: None; M. Gonzalez-Gay:
None; i. Ferraz-Amaro: AbbVie/Abbott, 5, 6, Celgene, 6, Janssen, 5, Merck/MSD, 5, 6, Pfizer, 6, Roche, 5, 6, sanofi, 6.

Abstract Number: 2231

Treatment Response over the First 6 Months in Newly Diagosed RA
Patients by Pain, Anxiety, Depression & Fatigue (PADF) Symptom
Clusters: Results from the Canadian Early Arthritis Cohort

Susan Bartlett1, Orit Schieir2, Marie-France Valois1, Louis Bessette3, Janet Pope4, Gilles Boire5, Carol Hitchon6, Ed
Keystone7, Carter Thorne8, Diane Tin8, Glen Hazlewood9, Hugues Allard-Chamard10, Bindee Kuriya11, Vivian Bykerk12

and Clifton Bingham13, and Investigators with the Canadian Early Arthritis Cohort (CATCH), 1Centre for Outcomes
Research & Eval, Montreal, QC, Canada, 2McGill University, Montreal, QC, Canada, 3University of Laval, Quebec City, QC,
Canada, 4University of Western Ontario, London, ON, Canada, 5Retired, Sherbrooke, QC, Canada, 6University of
Manitoba, Winnipeg, MB, Canada, 7Keystone Consulting Enterprises Inc., Toronto, ON, Canada, 8Newmarket
Rheumatology Consultants, Newmarket, ON, Canada, 9University of Calgary, Calgary, AB, Canada, 10University of
Sherbrooke, Sherbrooke, QC, Canada, 11University of Toronto - Toronto, Toronto, ON, Canada, 12Hospital for Special
Surgery, New York, NY, 13Johns Hopkins University, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Growing evidence suggests that across chronic diseases, patients with co-occurring symptoms of
pain, anxiety, and depression (PAD), known as “symptom clusters”, experience variable disease outcomes. We have previ-
ously applied a person-centered approach to group newly diagnosed early RA patients that yielded 4 distinct symptom clus-
ter groups that were relatively stable over time using PAD + fatigue. Here we compare changes in RA disease activity,
physical function, and participation across PADF groups over the first 6 months of MTX treatment.

Methods: Data were from newly diagnosed RA patients (symptoms< 1 year) enrolled in the Canadian Early Arthritis Cohort
(CATCH) between Jan 2017-Aug 2022 with active disease and starting MTX. Participants underwent standardized assess-
ments including PROMIS-29 at 0, 3, and 6 months. Latent Profile Analysis yielded 4 groups: 1) Minimal PADF; 2) Mild PAD;
3) Moderate Pain only; and 4) Moderate-Severe PADF. MTX response was assessed using CDAI, PROMIS Physical Func-
tion, and Social Participation. Multivariable mixed effects regression was used to estimate trajectories of disease activity, dis-
ability, and participation over the first 6-months across PADF groups updated at each time point adjusting for age, sex, race,
education, smoking, obesity, comorbidities, symptom duration, seropositivity, and RA treatments.

Results: At enrolment, the 310 ERA adults had a mean (SD) age of 56 (14), and were mostly female (67%) and White (78%)
with a mean CDAI of 29.3 (13.2) at diagnosis. All started MTX with no significant difference in dose or strategy across PAD
groups (Table). All groups had high CDAI and MD Global scores at enrolment, though patients reporting moderate-severe
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PAD were significantly younger, more often had a history of depression, had the highest mean CDAI scores, patient global
and stiffness scores, and greater impairments in physical function and participation. In adjusted regression models, all
groups improved over 6 months, but patients with PADF consistently displayed worse trajectories of disease activity, func-
tion, and participation over the 6-month follow-up period in a dose reponse manner (Figure).

Conclusion: Evaluating the presence of co-occuring symptoms of pain, anxiety, and depression and fatigue (PADF) over the
first 6 months could help better identify individuals at risk for poorer MTX response. These individuals may benefit from more
aggressive pharmacologic and psychosocial interventions. Identifying and addressing residual PADF co-occuring symp-
toms may improve disease control and physical and social function in early RA helping to preserve autonomy, workforce
participation, and QOL.

Disclosure: S. Bartlett: ARP, 4, Janssen, 2, 6, Pfizer Canada, 2, 6, PROMIS Health Organization, 4, Sandoz Canada, 6;
O. Schieir: None;M. Valois: None; L. Bessette: None; J. Pope: None; G. Boire: AbbVie/Abbott, 1, Biocon, 5, Orimed,
2, 6, Otsuka, 1, Pfizer, 5, Sanofi, 1; C. Hitchon: None; E. Keystone: AbbVie/Abbott/ Pfizer/Celtrion/Lilly/GSK/Sandoz/
Samsung Bioepsis, 1; C. Thorne: None; D. Tin: None; G. Hazlewood: None; H. Allard-Chamard: None; B. Kuriya:
AbbVie/Abbott/ Pfizer, 1; V. Bykerk: None; C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
2, sanofi, 2.

Baseline characteristics by pain, anxiety, depression and fatigue (PADF) symptom clusters in new RA.
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Abstract Number: 2232

Anti-RA33 Autoantibodies Are Unique, Sensitive Biomarkers for the
Identification of Seronegative Rheumatoid Arthritis in a U.S. Cohort

Andrew Concoff1, Touba Warsi2, Sepehr Taghavi2, Sudha Kumar2, Abigail Patalinghug2, Christine Schleif2, Brittany
Partain3, Joseph Ahearn4, Nicole Wilson5, Susan Manzi5, Veena Joy6 and Tyler O’Malley7, 1Exagen, Inc., Los Angeles, CA,
2Exagen, Carlsbad, CA, 3Exagen, Boston, MA, 4Allegheny Health Network, Wexford, PA, 5Allegheny Health Network,
Pittsburgh, PA, 6ThermoFisher, Philadelphia, PA, 7Exagen, Vista, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Novel autoantibodies (Ab) capable of identifying unique subgroups of seronegative rheumatoid
arthritis (SN-RA) while providing specificity for RA comparable to ACPA reflects an opportunity to provide greater diagnostic
and treatment certainty among patients with inflammatory arthritis. Anti-RA33 Ab have demonstrated high specificity for RA
in a pair of European RA cohorts [Sieghart D, Platzer A, Studenic P, et al. Front Immunol. 2018;9:876]. The present study
aims to empirically derive cutoffs for novel anti-RA33 immunoassays and determine the performance characteristics in a
U.S. cohort enriched for SN-RA.

Methods: A cohort of 377 subjects consisting of 161 RA subjects meeting 2010 ACR classification criteria, 87 SLE meeting
1997 ACR classification criteria, 73 apparently healthy volunteers (AHV), 28 clinically diagnosed Sjögrens and 28 clinically diag-
nosed psoriatic arthritis (PsA) subjects were consented for Ab screening. Enzyme-linked fluorescent immunoassay testing was
performed on the Phadia (Thermo Scientific) system to measure anti-CCP2 IgG, RF (IgA and IgM) and anti-RA33 (IgA, IgG and
IgM). Cutoffs for anti-CCP and RF were based on manufacturer’s specifications. Anti-RA33 autoantibody cutoffs for each
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isotype were set above the 95th percentile of AHVs. RA subjects testing negative for anti-CCP and RF IgM and IgA were con-
sidered SN-RA for the purposes of analysis. Chi-square analysis was performed to compare frequency of RA33 autoanti-
bodies stratified by disease duration, age and RA disease activity reflected by clinical disease activity index (CDAI) category.

Results: The SN-RA cohort (N = 101) was majority white (83%), female (85%) with a mean (SD) age of 60 (± 10) years (Table 1).
A combined 16% were positive for one or more anti-RA33 Ab with IgA, IgG and IgM present in 5%, 9% and 7%, respectively
(Fig. 1A). Of the 16 SN-RA subjects testing anti-RA33 positive, 12 (75%) were positive for a single isotype. The seropositive
RA (SP-RA) cohort (N = 60) was similar: majority white (80%), female (80%) with a mean age of 60 (± 10) years. A combined
32% were positive for one or more anti-RA33 Ab with IgA, IgG and IgM present in 9%, 10% and 22%, respectively (Fig. 1B).
Anti-RA33 IgG was 99% specific for RA vs. AHV, while IgM and IgA were 96% and 95% specific, respectively (Table 2). In the
other autoimmune disease groups, anti-RA33 specificity for RAwas generally > 90% except for IgG Abwhich were 85% specific
for RA vs. SLE and IgA and IgM isotypes (86% specific vs. PsA). The frequency of anti-RA33 Ab stratified by disease duration
(early [0-2 years since diagnosis], established [2-10 years], and longstanding [ >10 years]), age (>50 vs. < 50 years old) and CDAI
categories (remission and low vs. moderate and high) were not significantly different (p > 0.05) for either SP-RA or SN-RA.

Conclusion: The data indicate that while anti-RA33 Ab are present in a significant proportion of SN-RA patients, their prev-
alence does not appear to vary significantly with disease duration, age, or disease activity. The integration of anti-RA33 Ab
measurement with other SN-RA biomarkers may mitigate diagnostic uncertainty in early inflammatory arthritis and attenuate
treatment delays.

Disclosure: A. Concoff: Exagen, Inc., 3, 11, Pacira Biosciences, inc., 2, United Rheumatology, A Specialty Networks
Company, 2, 4; T. Warsi: Exagen Inc., 3; S. Taghavi: Exagen, 3; S. Kumar: EXAGEN INC, 3; A. Patalinghug: Exagen,
3; C. Schleif: Exagen Inc., 3; B. Partain: Exagen, 3; J. Ahearn: Exagen, 1, 2, 5, 6, 9, 10; N. Wilson: None; S. Manzi:
AstraZeneca, 2, 5, BMS, 5, Cartesian, 2, 5, Exagen Diagnostics, Inc., 2, 9, 10, GSK, 2, 5, Lilly, 2, Lupus Foundation of
America, 4, Miltenyi, 12, DSMB, Tenet, 2, UCB, 1, 2; V. Joy: Thermo Fisher Scientific, 3; T. O’Malley: Exagen, 3, 11.
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Abstract Number: 2233

Maximizing Diagnostic Sensitivity: Combined Anti-RA33, Anti-CarP, and
Anti-PAD4 Autoantibodies in Seronegative Rheumatoid Arthritis

Andrew Concoff1, Touba Warsi2, Sepehr Taghavi2, Sudha Kumar2, Abigail Patalinghug2, Christine Schleif2, Brittany
Partain3, Joseph Ahearn4, Susan Manzi5, Michael Mahler6, Veena Joy7 and Tyler O’Malley8, 1Exagen, Inc., Los Angeles, CA,
2Exagen, Carlsbad, CA, 3Exagen, Boston, MA, 4Allegheny Health Network, Wexford, PA, 5Allegheny Health Network,
Pittsburgh, PA, 6Werfen, San Diego, CA, 7ThermoFisher, Philadelphia, PA, 8Exagen, Vista, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies have found autoantibodies (Ab) directed against heterogeneous nuclear ribonucleoprotein
A2/B1 (anti-RA33), peptidyl arginine deiminase 4 (anti-PAD4) and carbamylated proteins (anti-CarP) each have diagnostic
value for RA. However, it is not clear whether these Ab each recognize the same subset, or distinct subsets, of seronegative
RA (SN-RA) patients. The present study evaluated the performance of these Ab individually and as a combined panel to
determine the clinical validity in a U.S. cohort enriched for SN-RA.
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Methods: A cohort of 346 subjects, including 159 RA meeting 2010 ACR classification criteria, 71 apparently healthy volun-
teers (AHV), 60 SLE meeting the 1997 ACR criteria, 28 clinically diagnosed Sjögrens Syndrome and 28 clinically diagnosed
PsA subjects were consented for Ab testing. Enzyme-linked immunoassay (ELIA) testing was performed to measure anti-
CCP2 IgG, RF (IgA and IgM) and anti-RA33 (IgA, IgG and IgM) [research use only, RUO; Phadia, Thermo Fisher]. Anti-
PAD4 (RUO, IgA & IgM) and anti-CarP IgG Ab (RUO) were measured by ELISA (provided by Werfen as RUO under a
research grant). Cutoffs for anti-CCP, RF and Anti-CarP were based on manufacturer’s specifications or as previously
established. Anti-RA33 and Anti-PAD4 Ab cutoffs for each isotype were set above the 95th percentile for AHVs. RA subjects
testing negative for anti-CCP and RF IgM and IgA were considered SN-RA for the purposes of analysis. Chi-square analyses
were performed to compare the frequency of Ab among RA subsets. ROC analysis was performed to compare conventional
RA Abs to a combination of conventional and SN-RA markers.

Results: The SN-RA cohort (N = 100) was majority white (83%), female (85%) with a mean (SD) age of 57.4 (± 12.8) years
(Table 1). Cumulatively, 42% of the SN-RA group were positive for one or more biomarker with sensitivities for RA of 16%,
11% and 25% for anti-RA33 IgA/IgG/IgM, anti-CarP IgG and anti-PAD4 IgA/IgM, respectively (Fig. 1A). Seropositive RA
(SP-RA) subjects (N = 59) were similarly majority white (80%), female (80%) with a mean (SD) age of 56.4 (± 12.9) years. Col-
lectively, 70% of SP-RA subjects were positive for one or more biomarker with sensitivity for RA of 30%, 23% and 43% for
anti-RA33, anti-CarP and anti-PAD4, respectively (Fig. 1B). The frequency of mono-specific anti-PAD4 (IgA or IgG) Ab
was similar (8% vs. 9%) to the frequency of double positive anti-PAD4 (IgA and IgG) SN-RA (Fig. 1C). Contrasting with the
SN-RA group, anti-PAD4 IgA alone was significantly less frequent than anti-PAD4 IgG and IgA double positive in SP-RA
(3% vs. 13%, p < 0.05) (Fig. 1D). Among other autoimmune diseases, anti-RA33, anti-CarP and anti-PAD4 Ab were present
in 10-30% of subjects, similar to the frequency of RF IgA and IgM (12-17%) in SLE (Fig. 2).
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Conclusion: Anti-RA33, anti-CarP and anti-PAD4 Ab identify over 40% of the SN-RA population, with each biomarker hav-
ing limited overlap among distinct subsets. Previous studies indicate that anti-CarP and anti-PAD4 are associated with more
severe RA, while anti-RA33 correlates with milder disease. This combination of biomarkers may provide clinically meaningful
sensitivity for SN-RA and complementary prognostic insights in the early assessment of inflammatory arthritis.

Disclosure: A. Concoff: Exagen, Inc., 3, 11, Pacira Biosciences, inc., 2, United Rheumatology, A Specialty Networks
Company, 2, 4; T. Warsi: Exagen Inc., 3; S. Taghavi: Exagen, 3; S. Kumar: EXAGEN INC, 3; A. Patalinghug: Exagen,
3; C. Schleif: Exagen Inc., 3; B. Partain: Exagen, 3; J. Ahearn: Exagen, 1, 2, 5, 6, 9, 10; S. Manzi: AstraZeneca, 2, 5,
BMS, 5, Cartesian, 2, 5, Exagen Diagnostics, Inc., 2, 9, 10, GSK, 2, 5, Lilly, 2, Lupus Foundation of America, 4, Miltenyi,
12, DSMB, Tenet, 2, UCB, 1, 2;M. Mahler: Inova Diagnostics, 3; V. Joy: Thermo Fisher Scientific, 3; T. O’Malley: Exa-
gen, 3, 11.
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Abstract Number: 2234

Pulmonary Damage Biomarkers and Progression of Rheumatoid
Arthritis-associated Interstitial Lung Disease in a Prospective
Longitudinal Cohort

Sung Hae Chang1, Yong-Beom Park2, Gregory McDermott3, Misti Paudel4, Keigo Hayashi3, You-Jung Ha5, Jeong Seok
Lee6, Min Uk Kim7, Chan Ho Park8, Sang Wan Chung9, Ji-Won Kim10, Jang Woo Ha11, Sung Won Lee12, Eun Ha Kang5,
Yeon-Ah Lee13, Jung-Yoon Choe14, Eun Young Lee15 and Jeffrey Sparks16, and the KOrean Rheumatoid Arthritis
Interstitial Lung Disease (KORAIL) group, 1Brigham and Women’s Hospital/Soonchunhyang University, College of
Medicine, Boston, MA, 2Yonsei University College of Medicine, Seoul, Republic of Korea, 3Brigham and Women’s
Hospital, Brookline, MA, 4Brigham and Women’s Hospital, Division of Rheumatology, Inflammation, and Immunity,
Boston, MA, 5Seoul National University Bundang Hospital, Seongnam, South Korea, 6Korea Advanced Institute of
Science and Technology, KAIST,, Daejeon, Republic of Korea, 7SMG-SNU Boramae Medical Center, Seoul, Republic of
Korea, 8Soonchunhyang University College of Medicine,, Cheonan-si, Republic of Korea, 9Kyung Hee University Hospital,
Seoul, Republic of Korea, 10Daegu Catholic University School of Medicine, Nam-gu, Daegu, South Korea, 11Yonsei
university college of medicine, Seodaemun-gu, Seoul, South Korea, 12Soonchunhyang University Cheonan Hospital,
Seoul, South Korea, 13Kyung Hee University Hospital, Seoul, South Korea, 14Catholic University of Daegu School of
Medicine, Daegu, Republic of Korea, 153Division of Rheumatology, Department of Internal Medicine, Seoul National
University Hospital, Seoul, Republic of Korea, 16Brigham and Women’s Hospital and Harvard Medical School, Boston,
MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: RA-associated interstitial lung disease (ILD) is a heterogeneous disease with a chronic course and
potential for flares. Serum biomarkers are needed to identify those at risk for RA-ILD progression. The aim of this study
was to investigate the associations of baseline and change in pulmonary damage biomarkers (serum Kreb von den Lungen
6 [KL-6], human surfactant protein D [hSP-D], and matrix metalloprotein 7 [MMP7]) with ILD progression among patients
with RA-ILD.

Methods:We investigated RA-ILD progression in the Korean RA-ILD (KORAIL) cohort, a prospective, longitudinal observa-
tional study that enrolled patients with RA based on 1987 ACR or 2010 ACR/EULAR criteria and ILD on chest computed
tomography (CT) scans from January 2015 to July 2018, followed for 3 years. Pulmonary function tests and chest CT scans
were conducted annually, and ILD extent on chest CT was scored independently by two radiologists. ILD progression was
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defined as both physiological and radiological evidence of disease progression adapted from the 2023 ATS/ERS/JRS/ALAT
definition of progressive pulmonary fibrosis (PPF). Serum KL-6 level was measured using the latex-enhanced immunoturbi-
dimetric assay method, and hSP-D and MMP7 levels using R-Plex assays. We performed multivariable Cox regression to
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investigate the associations of biomarkers (baseline value and annual change) with RA-ILD progression, adjusted for age,
sex, smoking status, baseline DAS28-ESR score, and baseline biomarker value (in models using annual change in bio-
marker value).

Results:We analyzed 136 RA-ILD patients who had biomarkers measured (mean age 66.5 [SD 8.3] years, 30% male, 60%
usual interstitial pneumonia pattern). During a median 3.0 [IQR 2.8, 3.4] years follow-up, 35% (n=47) of patients experienced
ILD progression. Higher baseline levels of KL-6 and hSP-D were associated with greater risk of ILD progression (HRs 1.37
per SD increase, 95%CI 1.03-1.82 and 1.51 per SD increase, 95%CI 1.09-2.08, respectively) (Table 1). The highest
quartile(Q4) of KL-6 was associated with the worst progression-free survival (HRs 2.95, 95%CI 1.26-6.95 compared to
Q1) (Figure 1). Greater annual change in levels of KL-6 and MMP7 were significantly associated with progression in multivar-
iable adjusted models (ΔKL-6:HR 2.33 per SD increase in change, 95%CI 1.37-3.95, and ΔMMP7: HR 1.69 per SD
increase in change, 95%CI 1.17-2.44). However, annual change in hSP-D was not significantly associated with ILD
progression.

Conclusion: In this first longitudinal cohort study to apply recently developed criteria of PPF to RA-ILD, 35% progressed
during 3 years of follow-up. Higher baseline levels of KL-6 and hSP-D were associated with RA-ILD progression. In follow-
up, greater changes in KL-6 and MMP7 were associated with progression. These data provide evidence that serial mea-
surements of pulmonary damage biomarkers, particularly KL-6, may predict RA-ILD progression and may be helpful in mon-
itoring patients and treatment decisions.

Disclosure: S. Chang: None; Y. Park: None; G. McDermott: None; M. Paudel: UnitedHealth Group, 11; K. Hayashi:
None; Y. Ha: None; J. Lee: None;M. Kim: None; C. Park: None; S. Chung: None; J. Kim: None; J. Ha: None; S. Lee:
None; E. Kang: None; Y. Lee: None; J. Choe: None; E. Lee: None; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Abstract Number: 2235

The Updated PREVENT (Predicting Risk of CVD EVENTs) Algorithm Is Not
Able to Indicate Subclinical Coronary or Carotid Atherosclerosis Better
Than the Traditional Pooled Cohort Equations in Rheumatoid Arthritis

J. Alex B. Gibbons1, Joan Bathon2 and Jon Giles3, 1Columbia University Vagelos College of Physicians & Surgeons, New
York, NY, 2Columbia University, NEW YORK, NY, 3Cedars Sinai Medical Center, Los Angeles, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with RA are at increased risk of atherosclerotic cardiovascular disease (ASCVD), yet tradi-
tional 10-year CVD risk calculators—such as the 2013 Pooled Cohort Equations (PCE)—tend to underperform in RA. The
American Heart Association recently published the Predicting Risk of CVD EVENTs (PREVENT) algorithm, an updated risk
calculator which expands the age range, excludes race, and includes additional variables relevant to cardiovascular-
kidney-metabolic conditions such as BMI, estimated glomerular filtration rate, and optionally the urine albumin-to-creatinine
ratio (uACR). We determined the performance of the PCE vs. PREVENT algorithm in predicting subclinical coronary and
carotid atherosclerosis in RA.
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Methods: Patients fulfilling 1987 ACR RA criteria without known CVD underwent multidetector row CT scanning of the
chest, and the Agatston method was used to quantify a coronary artery calcium (CAC) score. They also underwent bilateral
carotid artery ultrasound to determine presence of carotid artery plaque, classified as any plaques with ≥25% occlusion of
the vessel lumen. The PCE score and three separate 10-year PREVENT scores—total CVD, ASCVD, and total CVD +
uACR—were calculated; scores were compared in their performance to indicate CAC (any calcium, CAC ≥100, and CAC
≥300) and the presence of carotid plaque.

Results: A total of 161 RA patients were included, with a mean age of 59 years and median RA duration of 9 years; 65%
were female. Patients had no known CVD or diabetes and were not treated with lipid-lowering medication. Hypertension
was present in 50% of patients; the mean total cholesterol was 199 mg/dL and the mean LDL-C was 119 mg/dL. The
median PCE score was 5.2%. The median PREVENT algorithm total CVD, total CVD + uACR, and ASCVD scores were
6.7%, 5.8%, and 3.7%, respectively. The PCE score was significantly different from each of the PREVENT scores (p<
0.001 for each comparison). We compared the stratification of patients by each algorithm into 10-year risk groups based
on predicted probability of ASCVD: low risk (< 5%), borderline risk (5-7.49%), intermediate risk (7.5-19.9%), and high risk
(≥20%); the PCE and PREVENT scores were concordant in 67% of patients for the total CVD score, 62% for the total
CVD + uACR score, and 59% for the ASCVD score. The PCE and all of the PREVENT scores were robustly and significantly
associated with all levels of CAC and presence of carotid plaque. For all levels of CAC, the PCE had the highest area under
the receiver operating characteristic curve (AUROC), which was not significantly different from the PREVENT total CVD
scores (Table 1). The addition of uACR did not improve the prediction of subclinical ASCVD. For carotid plaque, the PRE-
VENT total CVD score had the highest AUROC, though the AUROC curves for all the scores were not significantly different.

Conclusion: The newly-updated PREVENT scores for CVD risk were not better than the prior PCE algorithm for indicating
subclinical coronary and carotid atherosclerosis in RA, which are known predictors of future cardiovascular events. Because
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the PCE score already underperforms in RA patients, it seems unlikely that the PREVENT algorithm will adequately predict
CVD event risk in this population.

Disclosure: J. Gibbons: None; J. Bathon: None; J. Giles: AbbVie, 2, Eli Lilly, 2, Novartis, 2, Pfizer, 2.

Abstract Number: 2236

Relation Between Sociodemographic Factors and Hand Function in
Patients with Early Rheumatoid Arthritis

Maria Rydholm1, Mohaned Hameed2, Anna Eberhard2, Ankita Sharma2, Giovanni Cagnotto2 and Carl Turesson2,
1Skåne University Hospital, Malmö, Sweden, 2Lund University, Malmö, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) is characterized by polyarticular involvement of the hands, leading to
impaired function. The impact of active inflammation on disability in early RA is influenced by age and sex of the patient,
but other individual factors may also play a role. The purpose of this study was to examine the relation for comorbidities
and sociodemographic factors with measures of hand function in patients with early RA.

Methods: In a retrospective study, consecutive patients diagnosed with RA and a reported symptom duration of <
12 months at a single rheumatology center in 2012-2016 were included. All patients fulfilled the 2010 ACR/EULAR and/or
the 1987 ACR classification criteria for RA. Patients were assessed and followed according to current clinical practice,
including structured examination by occupational therapists for most patients. Average grip force values of the right hand
were evaluated and expressed as % of expected values, based on age- and sex-specific reference values. At the same visit,
hand function was also assessed using the Signals of Functional Impairment test (SOFI, total score for both hands 0-16,
higher values indicating worse function). Data on comorbidities were retrieved from a regional healthcare register, and infor-
mation on level of formal education, country of birth and family background was obtained from national population registers.
Prevalent comorbidities were defined based on diagnostic codes registered prior to diagnosis of RA. The relations for
comorbidities and sociodemographic factors with the first available values for grip force and total SOFI score for hands were
assessed using linear regression models. For the age-sex adjusted models including SOFI, the dependent variable was log-
arithmically transformed because of non-normal distribution of residuals.

Results: In a total of 367 included patients with early RA, grip force had been measured in 289 cases (75 % females, mean
age at diagnosis 58.4 years, 68% ACPA positive). The median time from diagnosis to assessment of grip force and SOFI
was 1.7 months. The mean grip force was 50.1 % of expected. The median SOFI total score for hands was 1 (interquartile
range 0-3; n=277).

Patients born outside Europe had a significantly lower grip force. Estimates were similar in multi-adjusted models, including a
prior diagnosis of non-specific pain, level of education and measures of disease activity at diagnosis (Table 1).

Higher education (bachelor’s degree or equivalent) was associated with a better hand function, assessed by SOFI (Table 2).
This association reached statistical significance in multivariable analysis (β -0.31; 95% CI -0.60 to -0.03, adjusted for age,
sex, tender joint count and quartile of CRP).
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Conclusion: Sociodemographic factors are associated with measures of hand function. Differences in grip force by country
of birth may be related to ethnic factors affecting muscle strength, cultural aspects or language related difficulties with test
instructions. A high level of education may reduce the impact of RA on complex hand mobility. These patterns were not
explained by differences in baseline disease activity or in prevalent comorbidities.
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Disclosure: M. Rydholm: None; M. Hameed: Boehringer-Ingelheim, 1, Janssen, 1, 6, Novartis, 1, UCB, 1;
A. Eberhard: None; A. Sharma: None; G. Cagnotto: None; C. Turesson: AbbVie/Abbott, 1, 6, Boehringer-Ingelheim,
1, 6, Novartis, 6, Pfizer, 6.

Abstract Number: 2237

The Association Between Bariatric Surgery and Incident Rheumatoid
Arthritis

Helana Jeries1, Revital Perlov Gavze2, Rula Daood3, Fadi Hassan3, Liat Lev shalem4, Ahmad Assalia5 and Mohammad E
Naffaa3, 1Rheumatology Unit, Galilee Medical Center, Naharyia, Israel, Naharyia, HaZafon, Israel, 2Maccabi Healthcare
Services, Tel Aviv, Israel, 3Rheumatology Unit, Galilee Medical Center, Naharyia, Israel, Naharyia, Israel, 4Maccabi
Healthcare Services, Tel Aviv, HaMerkaz, Israel, 5Rambam Healthcare Campus, Haifa, HaZafon, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Obesity is considered a controversial risk factor for developing rheumatoid arthritis (RA), and the
association between weight change and RA incidence is inconclusive. The aim of our study was to investigate the effect of
weight loss after bariatric surgery on the incidence of RA among obese patients.

Methods: This nonrandomized retrospective study analyzed data extracted from the Maccabi Healthcare Services (MHS)
database, including 9583 patients who underwent bariatric surgery and 9583 matched patients (by age and sex) in the con-
trol group. The follow-up period ranged from 01.01.2010 to 30.12.2020. The primary endpoint of our study was RA diagno-
sis after bariatric surgery. Cases of incident RA were identified through the MHS Register by searching for the RA diagnosis
(ICD-714 code) plus one of the following: 1. The diagnosis was made by rheumatologist 2. Positive rheumatoid factor, or
anti–cyclic citrullinated peptide, or 3. At least one disease-modifying anti-rheumatic drug therapy was prescribed.

Results: The final number of patients was 9583 for each of the bariatric surgery and control groups. The mean follow-up
period was 7.31 years. Among the 19166 subjects, 18 were diagnosed with RA during follow-up, 9 in the bariatric group
(0.09%) and 9 in the control group (0.09%). The mean age of the patients who developed RA was 49.89 years, and half of
the patients were males. Male sex was correlated with an increased risk for developing RA only in patients with a BMI >40.

Figure 1. Study population
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Conclusion:We did not observe any association between weight loss after bariatric surgery and the incidence of RA in sub-
jects with obesity during the 10-year follow-up period.

Disclosure: H. Jeries: None; R. Perlov Gavze: None; R. Daood: None; F. Hassan: None; L. Lev shalem: None;
A. Assalia: None; M. Naffaa: None.

Abstract Number: 2238

The Effect of Inflammation on Cardiovascular Risk in Rheumatoid
Arthritis Varies According to Sex and Anticitrullinated Protein Antibody
Status

George Karpouzas1, Piet Van RIel2, Elena Myasoedova3, Miguel Angel Gonzalez-Gay4, alfonso Corrales-Martínez5,
Solbritt Rantapaa-Dahlqvist6, Petros Sfikakis7, Patrick Dessein8, Linda Tsang9, Carol Hitchon10, Hani El Gabalawy11,
Virginia Pascual Ramos12, Irazu Contreras Yanez13, Iris Jazmín Colunga Pedraza14, Dionicio Galarza-Delgado15, jose
Ramon Azpiri-Lopez16, Anne Grete Semb17, Durga P Misra18, Patrick Durez19, Brian Bridal Logstrup20, Ellen Margrethe
Hauge21, George Kitas22 and Sarah Ormseth23, and ATACC-RA, 1Harbor-UCLA Medical Center, Torrance, CA, 2Radboud
University Medical Center, Nijmegen, Netherlands, 3Mayo Clinic, Rochester, MN, 4University of Cantabria, Fundaci�on
Jimenez Díaz, Madrid, Madrid, Spain, 5Hospital Universitario Marques de Valdecilla, Santander, Spain, 6Umeå University,

Figure 2. The comparative cumulative risk for incident RA between bariatric surgery group and control group.

Figure 3. The comparative cumulative risk for incident RA between male and female patients among patients with BMI≥40
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Umeå, Sweden, 7Joint Academic Rheumatology Program, School of Medicine, National and Kapodistrian University of
Athens. Centre of New Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and Kapodistrian
University of Athens, Athens, Greece, Athens, Greece, 8University of Witwatersrand, Johannesburg, South Africa,
9University of Witwatersrand, Johanessburg, South Africa, 10University of Mannitoba, Winnipeg, Canada, 11University of
Mannitoba, Winnipeg, MB, Canada, 12Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City,
Federal District, Mexico, 13Instituto Nacional de las Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Mexico,
14Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
Monterrey, Mexico, 15UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 16Division of Cardiology, University
Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 17Diakonhjemmet
Hospital, Oslo, Norway, 18Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India,
19UCLouvain, Louvain, Belgium, 20University of Aarhus, Aarhus, Denmark, 21Aarhus Universitetshospital, Aarhus,
Denmark, 22The Dudley Group NHS Foundation Trust, Birmingham, United Kingdom, 23The Lundquist Institute,
Torrance, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Disease activity associated with cardiovascular (CV) risk in rheumatoid arthritis (RA). Females with
RA exhibit higher disease activity than males. Yet, males with RA incur greater CV risk compared to females. We theorized
that the impact of disease activity on CV risk may differ between males and females. Also, RA patients with anticitrullinated
protein antibodies (ACPA) experience greater CV morbidity and mortality compared to those without. ACPA associated with
higher disease activity and lower remission rates. Hence, we posited that the effect of inflammation on CV risk may vary
across ACPA positive and negative patients. Lastly, male sex associated with better clinical outcomes in ACPA negative
but not ACPA positive RA. Therefore, we here explored whether the relationship between disease activity and CV risk in
RA varied across sex and ACPA status.

Methods:We evaluated 4008 RA patients free of CV disease upon enrollment to an international consortium. The outcome
was major adverse cardiovascular events (MACE) defined as nonfatal myocardial infarction, nonfatal stroke, or CV death.
Missing data were imputed using multiple imputation with 10 repetitions. Multivariable Cox models stratified by center risk
assessed the impact of disease activity score on 28-joint counts with C-reactive protein (DAS28CRP), sex, ACPA positivity,
as well as the two- and three-way interactions of DAS28CRP with ACPA and/or sex on risk of MACE after adjusting for age,
diabetes, hypertension, family history of CV disease, smoking, total cholesterol to high-density lipoprotein ratio, and RA
duration.

Results: Over 23,279 patient years, 193 MACE were recorded. Upon multivariable adjustment, there were main effects of
DAS28CRP (HR 1.17, 95% CI 1.03-1.32, p=0.017), male sex (HR 1.83, 95% CI 1.37-2.43, p< 0.001), and ACPA positivity
(HR 1.38, 95% CI 1.01-1.90, p=0.043) on MACE risk in the entire cohort. The three-way interaction between DAS28CRP,
sex, and ACPA was significant (p=0.034), indicating that the impact of RA activity on MACE risk differed according to sex
and ACPA status. Among ACPA negative patients, the sex X DAS28CRP interaction was significant (p=0.022) such that dis-
ease activity associated with MACE risk in males (HR 1.57, 95% CI 1.14-2.16, p=0.006) but not females (HR 0.96, 95% CI
0.72-1.29, p=0.790, Figures 1 and 2). Among ACPA positive patients, the sex X DAS28CRP interaction (p=0.929) and main
effect of DAS28CRP (HR 1.13, 95% CI 0.97-1.31, p=0.124) were not significant, while that of sex was (HR 1.61, 95% CI
1.15-2.27, p=0.006). Considering the ACPA X DAS28CRP interaction stratified by sex, ACPA modified the effect of
DAS28CRP on MACE risk in males (p=0.004), with DAS28CRP associating with MACE in ACPA negative (as above) but
not positive patients (HR 1.14, 95% CI 0.94-1.37, p=0.189). Among females the ACPA X DAS28CRP interaction
(p=0.523) and DAS28CRP main effect (HR 1.10, 95% CI 0.91-1.34, p=0.319) were not significant but that of ACPA was
(HR 1.57, 95% CI 1.02-2.42, p=0.039).
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Conclusion: Among ACPA negative patients, higher RA activity associated with greater risk of MACE only in males,
whereas in ACPA positive DAS28CRP was not associated with MACE risk.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; P. Van RIel: None; E. Myasoedova: None;M. Gonzalez-
Gay: None; a. Corrales-Martínez: None; S. Rantapaa-Dahlqvist: None; P. Sfikakis: None; P. Dessein: None;
L. Tsang: None; C. Hitchon: None; H. El Gabalawy: None; V. Pascual Ramos: None; I. Contreras Yanez: None;
I. Colunga Pedraza: None; D. Galarza-Delgado: None; j. Azpiri-Lopez: None; A. Semb: None; D. Misra: None;
P. Durez: None; B. Bridal Logstrup: None; E. Hauge: Aarhus University, 5, AbbVie/Abbott, 2, 5, 6, 12, principal trial
investigator/site investigator for trials, Danish Regions Medicine Grants, 5, Danish Rheumatism Association, 5, Galapa-
gos, 5, Merck/MSD, 6, Novartis, 2, 5, 6, 12, principal trial investigator/site investigator for trials, Novo Nordic Founda-
tion, 5, Roche, 5, Sanofi, 6, Sobi, 6, SynACT, 1, 12, principal trial investigator/site investigator for trials, UCB, 6;
G. Kitas: None; S. Ormseth: None.

Figure 1 Impact of disease activity on risk of MACE according to sex and ACPA status in RA HR: hazards ratio, ACPA: anticitrullinated peptide anti-
bodies, DAS28-CRP: disease activity score based on a 28-joint count with C-reactive protein, MACE: major adverse cardiovascular events

Figure 2 Cumulative hazards plots for MACE in ACPA negative RA patients according to sex and disease activity level. High DAS28-CRP (+1 stan-
dard deviation-SD), low DAS28-CRP (-1 SD) HR: hazards ratio, ACPA: anticitrullinated peptide antibodies, DAS28-CRP: disease activity score
based on a 28-joint count with C-reactive protein, MACE: major adverse cardiovascular events
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Abstract Number: 2239

Age, Seropositivity and Inflammation Determine Risk versus Benefit of
Endogenous Estrogens on Coronary Atherosclerosis in Rheumatoid
Arthritis

George Karpouzas1, Bianca Papotti2, Sarah Ormseth3, Marcella Palumbo2, Elizabeth Hernandez3, Matthew Budoff4 and
Nicoletta Ronda2, 1Harbor-UCLA Medical Center, Torrance, CA, 2University of Parma, Parma, Italy, 3The Lundquist
Institute, Torrance, CA, 4Harbor-UCLA Medical Center and the Lundquist Institute for Biomedical Innovation,
Torrance, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Endogenous estrogens (E) appear cardioprotective in women in the general population. Yet, proin-
flammatory effects were described in chronic autoimmune diseases depending on stage, cell-type involved, target organ
environment and their metabolism. The impact of E on coronary atherosclerosis and cardiovascular (CV) risk in rheumatoid
arthritis (RA) is unknown. We here explored the association between serum E, coronary atherosclerosis and CV risk in
patients with RA.

Methods: Atherosclerosis (noncalcified, mixed or fully calcified, and low-attenuation plaque) was evaluated with computed
tomography angiography in 140 patients without CV disease and reassessed in 100 after 6.9±0.4 years. Lesions with >50%
stenosis were considered obstructive. Bioactive estrone (E1) and 17β-estradiol (E2) were measured at baseline and follow-
up with ELISA. Multivariable robust negative binomial regression evaluated interactions of E with age and ACPAs predicting
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plaque numbers at baseline, and interactions of E with time-averaged C-reactive protein (TA-CRP) predicting numbers
of new plaques. Multivariable Cox regression evaluated the association of E with CV risk. All models minimally adjusted for
atherosclerotic CV disease (ASCVD) score while plaque progression and CV risk models further adjusted for baseline
plaque.

Results: E1 associated with total plaque burden, noncalcified and low-attenuation plaques in patients older than 55 (p-
interaction = 0.006, 0.006 and 0.004, Figure 1A). Higher E1 associated with fewer total, mixed and fully calcified plaques
in ACPA negative (p-interaction = 0.017, 0.012 and 0.008) and more mixed plaques in ACPA positive patients (Figure 1A).
The interactions of E2 with age > 55 years and ACPA status were not significant (not shown). In patients with increasing
-but not decreasing- E1, higher TA-CRP(ln) associated with new total and noncalcified plaques (p-interaction = 0.002 and
0.022, Figure 1B). Likewise, higher TA-CRP(ln) associated with new noncalcified lesions only in patients with increasing E2
(p-interaction = 0.050); in contrast, in those with decreasing E2, higher TA-CRP associated with new fully calcified (low-risk)
lesions (p-interaction = 0.037, Figure 1B).

E1 inversely associated with CV risk (adjusted hazard ratio- aHR 0.39, 95% confidence interval- CI 0.19-0.81 per standard
deviation-SD increase in E1, Figure 2A) while E2(ln) did not (HR 0.87, 95% CI 0.50-1.51 per SD increase). Addition of E1 to
ASCVD and baseline plaque enhanced CV risk prediction; area under the curve (AUC) increased from 0.81 (95% CI
0.66-0.95) to 0.85 (95% CI 0.73-0.96) and integrated discrimination improvement (IDI) = 0.06 (standard error 0.023), p =
0.008 (Figure 2B). The inverse association of E1 with CV risk was stronger in patients < 55 (HR 0.17, 95% CI 0.06-0.48)
and those without obstructive plaque (HR 0.21, 95% CI 0.09-0.48, p-interaction = 0.008 and 0.002).

Conclusion: Conclusion: Effects of E on atherosclerosis vary according to age and ACPA status, and their increase over
time yielded a stronger association between cumulative inflammation and plaque progression. E1 inversely associated with
CV risk, suggesting additional benefits of E on plaque biology and stability.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; B. Papotti: None; S. Ormseth: None;M. Palumbo: None;
E. Hernandez: None; M. Budoff: None; N. Ronda: None.
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Abstract Number: 2240

Methotrexate Use Influenced the Effect of Inflammation on
Cardiovascular Risk Differently in Anticitrullinated Protein Antibody
Negative and Positive Patients with Rheumatoid Arthritis

George Karpouzas1, Piet Van RIel2, Elena Myasoedova3, Miguel Angel Gonzalez-Gay4, alfonso Corrales-Martínez5,
Solbritt Rantapaa-Dahlqvist6, Petros Sfikakis7, Patrick Dessein8, Linda Tsang9, Carol Hitchon10, Hani El Gabalawy11,
Virginia Pascual Ramos12, Irazu Contreras Yanez13, Iris Jazmín Colunga Pedraza14, Dionicio Galarza-Delgado15, jose
Ramon Azpiri-Lopez16, Anne Grete Semb17, Patrick Durez18, Durga P Misra19, Brian Bridal Logstrup20, Ellen Margrethe
Hauge21, George Kitas22 and Sarah Ormseth23, and ATACC-RA, 1Harbor-UCLA Medical Center, Torrance, CA, 2Radboud
University Medical Center, Nijmegen, Netherlands, 3Mayo Clinic, Rochester, MN, 4University of Cantabria, Fundaci�on
Jimenez Díaz, Madrid, Madrid, Spain, 5Hospital Universitario Marques de Valdecilla, Santander, Spain, 6Umeå University,
Umeå, Sweden, 7Joint Academic Rheumatology Program, School of Medicine, National and Kapodistrian University of
Athens. Centre of New Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and Kapodistrian
University of Athens, Athens, Greece, Athens, Greece, 8University of Witwatersrand, Johannesburg, South Africa,
9University of Witwatersrand, Johanessburg, South Africa, 10University of Mannitoba, Winnipeg, Canada, 11University of
Mannitoba, Winnipeg, MB, Canada, 12Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City,
Federal District, Mexico, 13Instituto Nacional de las Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Mexico,
14Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
Monterrey, Mexico, 15UANL Hospital Universitario, Monterrey, Nuevo Le�on, Mexico, 16Division of Cardiology, University
Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 17Diakonhjemmet
Hospital, Oslo, Norway, 18UCLouvain, Louvain, Belgium, 19Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow, Uttar Pradesh, India, 20University of Aarhus, Aarhus, Denmark, 21Aarhus Universitetshospital, Aarhus,
Denmark, 22The Dudley Group NHS Foundation Trust, Birmingham, United Kingdom, 23The Lundquist Institute,
Torrance, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Disease activity was linked to cardiovascular (CV) risk in rheumatoid arthritis (RA). Anticitrullinated
protein antibody (ACPA) positivity associated with greater synovial inflammation, tumor necrosis factor production and CV
risk. We hypothesized that the effect of disease activity on CV risk may vary between ACPA positive and negative patients.
Methotrexate is generally the initial treatment prescribed upon RA diagnosis, is shown to decrease proinflammatory cyto-
kines and may lower CV risk. We postulated that the effect of disease activity on CV risk may differ across methotrexate
users and nonusers. Moreover, methotrexate was reported to be less effective in seronegative compared to seropositive
RA. We here explored whether the relationship between RA activity and CV risk varied according to ACPA status and
methotrexate use.

Methods: We evaluated 3958 patients free of CV disease upon enrollment to an international consortium. Main outcome
was major adverse cardiovascular events (MACE) defined as non-fatal myocardial infarction, non-fatal stroke, or CV death.
Missing data were imputed using multiple imputation by chained equations with 10 repetitions. Multivariable Cox models
stratified by center risk explored the impact of disease activity on 28-joint counts and C-reactive protein (DAS28CRP), ACPA
positivity, methotrexate use and the two- and three-way interactions of DAS28CRP with ACPA positivity and/or methotrex-
ate use on risk of MACE, after adjusting for age, gender, hypertension, diabetes, smoking, family history of CV disease, total
cholesterol to high-density lipoprotein ratio, and disease duration.

Results: Of 3958 patients, 2373 (59.95%) were ACPA positive, 1323 (33.43%) used methotrexate, and mean (standard
deviation) DAS28CRP was 3.74 (1.28). Throughout 22,749 patient years, 185 first MACE were recorded. There was a main
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effect of DAS28CRP (HR 1.18, 95% CI 1.03-1.30, p=0.019) and ACPA positivity (HR 1.44, 95% CI 1.04-1.99, p=0.027) but
not methotrexate use (HR 0.78, 95% CI 0.47-1.30, p=0.341) on risk of MACE overall after multivariable adjustment. A signif-
icant three-way interaction between DAS28CRP, ACPA positivity and methotrexate use on the risk of MACE was observed
(p-interaction=0.011) suggesting that the influence of methotrexate use on the association of RA activity with MACE differed
between ACPA negative and positive patients. Among ACPA negative patients (Figure 1A), the methotrexate × DAS28CRP
interaction was significant (p=0.038) such that higher disease activity associated with increased risk of MACE in methotrex-
ate nonusers (HR 1.35, 95% CI 1.02-1.77, p=0.033) but not users (HR 0.40, 95% CI 0.15-1.09, p=0.073). Among ACPA
positive patients (Figure 1B), the methotrexate × DAS28CRP interaction (p=0.237), main effect of DAS28CRP (HR 1.15,
95% CI 0.98-1.36, p=0.093), and main effect of methotrexate use (HR 0.80, 95% CI 0.43-1.47, p=0.464) were not
significant.

Conclusion: Among ACPA negative patients, RA activity associated with MACE risk only in methotrexate nonusers. In con-
trast, there were no interaction or main effects of RA activity and methotrexate in ACPA positive patients, perhaps due to
competing MACE risk conferred by ACPA positivity.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; P. Van RIel: None; E. Myasoedova: None;M. Gonzalez-
Gay: None; a. Corrales-Martínez: None; S. Rantapaa-Dahlqvist: None; P. Sfikakis: None; P. Dessein: None;
L. Tsang: None; C. Hitchon: None; H. El Gabalawy: None; V. Pascual Ramos: None; I. Contreras Yanez: None;
I. Colunga Pedraza: None; D. Galarza-Delgado: None; j. Azpiri-Lopez: None; A. Semb: None; P. Durez: None;
D. Misra: None; B. Bridal Logstrup: None; E. Hauge: Aarhus University, 5, AbbVie/Abbott, 2, 5, 6, 12, principal trial
investigator/site investigator for trials, Danish Regions Medicine Grants, 5, Danish Rheumatism Association, 5, Galapa-
gos, 5, Merck/MSD, 6, Novartis, 2, 5, 6, 12, principal trial investigator/site investigator for trials, Novo Nordic Founda-
tion, 5, Roche, 5, Sanofi, 6, Sobi, 6, SynACT, 1, 12, principal trial investigator/site investigator for trials, UCB, 6;
G. Kitas: None; S. Ormseth: None.
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Abstract Number: 2241

Associations Between Disease Activity, Physical Function and Anti-
rheumatic Medications with All-cause Mortality in Rheumatoid Arthritis
(RA): Data from a Canadian RA Registry

Mohammad Movahedi1, Angela Cesta2, Xiuying Li2, Bindee Kuriya3, Sibel Aydin4, Ed Keystone5, Janet Pope6 and Claire
Bombardier7, and OBRI investigators, 1Toronto General Hospital Research Institute, University Health Network,
Toronto, ON, Canada, 2UHN, Toronto, ON, Canada, 3University of Toronto - Toronto, Toronto, ON, Canada, 4Ottawa
Hospital Research Institute, Ottawa, ON, Canada, 5Keystone Consulting Enterprises Inc., Toronto, ON, Canada,
6University of Western Ontario, London, ON, Canada, 7University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) are at increased risk of hospitalizations and mortality due to
RA itself, associated comorbidities, and treatment-related complications. The purpose of this real-world study was to inves-
tigate the association between RA disease activity, physical function, comorbidity, and anti-rheumatic medications and the
risk of all-cause mortality.

Methods: RA patients enrolled in the Ontario Best Practices Research Initiative (OBRI) between 1st of June 2008 and 1st of
Jan 2023 were included. Patients were eligible if they had clinical disease activity index (CDAI) and health assessment ques-
tionnaire disability index (HAQ-DI) scores at cohort entry and ≥ 6 months of follow-up. Patients also had to be be on at least
one anti-rheumatic medication. Multiple imputation (Imputation Chained Equation, N=20) was used to deal with missing

Table 1. Cox regression models for association of each variable with risk of all-cause mortality on imputed data (multiple imputed n=20)
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data. We conducted multivariable Cox regression analyses to estimate the hazard of death, controlling for socio-
demographic, clinical, medication and comorbidity factors. All variables included in the regression models were time-
dependent except BMI, Gender, Positive RF, and Education which were only measured at cohort entry.

Results: A total of 3384 patients were included. 78.4% were female and mean (SD) age and disease duration were 57.9
(12.9) years and 8.2 (9.8) years, respectively. The mean (SD) CDAI was 20.2 (13.6) and HAQ-DI was 1.1 (0.8). Over a median
77.7 months follow-up, 218 deaths (6.4%) were recorded.

Table 1 shows the results for multivariable analysis. Use of csDMARD (HRs: 0.17; 95%CI: 0.12-0.24), bDMARDmono (HRs:
0.25; 95%CI: 0.15-0.44), tsDMARD mono (HRs: 0.17; 95%CI: 0.04-0.70), bDMARD/csDMARD (HRs: 0.16; 95%CI:
0.10-0.25), and tsDMARD/csDMARDs (HRs: 0.20; 95%CI: 0.06-0.64) showed a significantly negative association with all-
cause mortality.

With respect to clinical profile, only higher HAQ-DI (HRs: 1.75; 95%CI: 1.40-2.19) and positive RF (HRs: 1.53; 95%CI:
1.05-2.21) showed a significant association with risk of death. Lung disease (HRs: 1.58; 95%CI: 1.06-2.36), cancer (HRs:
2.94; 95%CI: 1.90-4.54), current smoking (HRs: 1.95; 95%CI: 1.24-3.05), use of csDMARDs before enrolment (HRs:
1.49; 95%CI: 1.10-2.02) were also significantly associated with risk of death.

Conclusion: In this real-world study, we found that higher HAQ-DI, lung disease and cancers were associated with all-
cause mortality in RA but the use of csDMARD, bDMARD and tsDMARDs were negatively associated with all-cause mortal-
ity in patients with RA.

Disclosure: M. Movahedi: None; A. Cesta: None; X. Li: None; B. Kuriya: AbbVie/Abbott/ Pfizer, 1; S. Aydin: AbbVie/
Abbott, 2, 5, 6, Clarius, 11, Eli Lilly, 5, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; E. Keystone: AbbVie/Abbott/ Pfizer/
Celtrion/Lilly/GSK/Sandoz/Samsung Bioepsis, 1; J. Pope: None; C. Bombardier: Abbvie Canada (OBRI and PsA),
5, Amgen (OBRI), 5, Fresenius Kabi (OBRI and PsA), 5, GSK, 1, 2, GSK (OBRI), 5, Merck/Organon (OBRI), 5, Pfizer
(OBRI and PsA), 5, Roche (OBRI), 5, Viatris (OBRI), 5.

Abstract Number: 2242

A Cross-sectional Study on Predictors of COVID-19 Infection, Admission
and Mortality and Effect of Immunomodulating Treatments in
Rheumatoid Arthritis

Mohammad Movahedi1, Elliot Hepworth2, Angela Cesta3, Xiuying Li3, Claire Bombardier4 and Sibel Aydin5, and OBRI
investogators, 1Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada,
2University of Ottawa, Ottawa, ON, Canada, 3UHN, Toronto, ON, Canada, 4University of Toronto, Toronto, ON, Canada,
5Ottawa Hospital Research Institute, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: COVID-19 infection frequently leads to a cytokine storm, which has successfully been treated with
some immunomodulating therapies according to observational studies. Interestingly, treatments investigated for the man-
agement of COVID-19 significantly overlap with those used in rheumatoid arthritis (RA). We aimed to investigate the
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prevalence and predictors of COVID-19 infection, severe infection requiring emergency department (ED) visits, hospitaliza-
tion, intensive care unit (ICU) admission, intubation, and mortality in RA.

Methods: This was a cross-sectional analysis by linking the RA patients from the Ontario Best Practices Research Initiative
(OBRI) to Institute for Clinical Evaluative Sciences (ICES) administrative data containing all health care records for Ontarians
to explore the COVID-19 infection, hospital/intensive care unit (ICU) admissions and mortality due to COVID-19 (between
Jan 1 2020 – Mar 31 2022). Primary outcome COVID-19 infection event was defined if patient had any positive COVID-19
test or diagnosis code ‘080’ in Ontario health insurance program (OHIP) during study period. We also looked at admission
to hospital, ICU, required intubation, and death following COVID-19 infection. Characteristics of patients were compared
between patients with and without covid-19 infection within 2 years before and 3 months after COVID-19 pandemic
(15 March 2020). We also looked at the association of patient’s characteristics and risk of COVID-19 infection using multivar-
iable logistic regression models.

Table 1. Baseline characteristics of RA patients with and without covid-infection (2 years before and 3 months after covid-19 pandemic)

Table 2. The association between sociodemographic, clinical, and treatment profile and covid-19 infection, univariable and multivariable logistic
regression.
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Results: A total of 2969 patients were included. Among these, 596 (20.1%) were reported as having had COVID-19 infec-
tion. Females were significantly more likely to have infection (Covid-19 group: 81.9% vs. non-covid-19: 76.5%) (Table 1).
There was no difference in disease duration between two groups. Patient reported outcome (e.g. HAQ-DI, fatigue, and pain)
and number of comorbidities was significantly higher in patients with COVID-19 infection. Patients with COVID-19 were
more likely to use biologic agents (52.5% vs. 46.1%) and JAK inhibitors (13.4% vs. 9.5%).

There was a significant positive association between age younger than 50 years (adj ORs: 3.27; 95%CI: 1.79-5.99 and 1.77;
95%CI: 1.13-2.80 for 30-40 and 40-50 age group, respectively) and higher number of comorbidities (adj ORs: 1.19; 95%CI:
1.09-1.30) and risk of COVID-19 infection in multivariable analysis (Table 2). Out of 596 patients with covid-19 infection,
108 (18.1%) had a record of ED visit or hospitalization. Among 108 ED visits or hospitalization, 13 (12.0%) admitted to the
ICU, 11 (10.2%) admitted to ICU and had intubation, one (0.93%) had only intubation, and 28 (25.9%) died during follow-up.

Conclusion: In this study we found that COVID-19 infection was higher in female patients, younger than 50 years old, and
those with higher number of comorbidities.

Disclosure: M. Movahedi: None; E. Hepworth: None; A. Cesta: None; X. Li: None; C. Bombardier: Abbvie Canada
(OBRI and PsA), 5, Amgen (OBRI), 5, Fresenius Kabi (OBRI and PsA), 5, GSK, 1, 2, GSK (OBRI), 5, Merck/Organon
(OBRI), 5, Pfizer (OBRI and PsA), 5, Roche (OBRI), 5, Viatris (OBRI), 5; S. Aydin: AbbVie/Abbott, 2, 5, 6, Clarius,
11, Eli Lilly, 5, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.

Abstract Number: 2243

A Cross-sectional Study of the Association Between Anxiety State and
Various Factors in Patients with Rheumatoid Arthritis

Yusuke Miwa1, Yuko Miwa2 and Michio Hosaka3, 1Division of Rheumatology, Department of Medicine, School of
Medicine, Showa University, Tokyo, Tokyo, Japan, 2Department of Nursing, Showa University School of Nursing and
Rehabilitation Sciences, Setagaya-ku, Tokyo, Japan, 3Department of psychosomatic medicine, Katsuyama Clinic,
Kawaguchiko, Yamanashi, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Although the complication of anxiety in rheumatoid arthritis (RA) patients is reported to be 1.2 times
higher than in healthy controls and weakly correlated with disease activity, no new studies have been reported in the last ten
years in Japan. During this period, treatment outcomes for RA have improved, and it is presumed that anxiety status has
improved. In the present study, we investigated the relationship between anxiety state and disease activity and the activity
of daily living (ADL) and depression in RA patients.

Methods: A total of 155 RA patients attending Showa University Hospital and Showa University Northern Yokohama Hos-
pital outpatient clinics who agreed to participate in this study were included. Patient background included age, gender, dis-
ease duration, class, smoking history, prednisolone use, methotrexate use, rheumatoid factor, anti-CCP antibody, matrix
metalloproteinase-3, simplified disease activity index (SDAI) for assessment of RA disease activity, the health assessment
questionnaire (HAQ) for assessment of ADL, and the Center for epidemiologic studies depression scale (CES-D) and the
Patient Health Questionnaire-9 (PHQ-9) for evaluation of depression. The State-Trait Anxiety Inventory (STAI) was used to
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assess anxiety status; the STAI includes state and trait anxiety, with cutoff values of 41 for men, 42 for women for state anx-
iety, 44 for men, and 45 for women for trait anxiety. The two groups were divided into two groups: those above the cutoff
and those below the cutoff. The correlation between STAI and each item was examined cross-sectionally.

Results: The scores for state anxiety and trait anxiety were 39.0 ± 11.0 (points) and 39.5 ± 11.6 (points), respectively, with
64 (41.3%) and 51 (32.9%) of the subjects above the cutoff value. In the group with higher state anxiety, SDAI was 7.1 ± 9.0
vs. 4.2 ± 5.1 (p=0.001), patient VAS was 27.9 ± 28.7 vs. 15.8 ± 20.4 (p=0.003), CES-D was 14.6 ± 7.7 vs. 7.8 ± 5.5
(p=0.000), PHQ-9 was 5.6 ± 4.7 vs. 2.1 ± 2.1 (p=0.000), respectively. In the group with higher characteristic anxiety, SDAI
was 8.4 ± 9.4 vs. 3.9 ± 5.0 (p=0.000), patient VAS was 33.0 ± 29.9 vs. 14.8 ± 19.4 (p=0.000), CES-D was 15.9 ± 7.9
vs. 8.0 ± 5.4 (p =0.000), PHQ-9 was 6.5 ± 4.8 vs. 2.1 ± 2.1 (p=0.000), and HAQ was 0.63 ± 0.69 vs. 0.33 ± 0.55
(p=0.004), respectively. On the other hand, there were no significant differences in the relationship between age, gender,
prednisolone use, state anxiety, and HAQ. Concerning the CES-D, state anxiety was correlated with a correlation coefficient
of 0.57 and trait anxiety with 0.65; about the PHQ-9, state anxiety was associated with a correlation coefficient of 0.54 and
trait anxiety with 0.60.

Conclusion: The high rate of anxiety in RA patients was associated with disease activity, patient VAS, and depression, sug-
gesting that controlling disease activity may be necessary from a bio-psycho-social perspective.

Disclosure: Y. Miwa: None; Y. Miwa: None; M. Hosaka: None.

Abstract Number: 2244

Unveiling Synovial Protein Contributions to Serum Inflammation,
Disease Activity, and Treatment Outcomes in RA Patients

Chary Lopez-Pedrera1, Sagrario Corrales2, Julio Osuna3, Rafaela Ortega-Castro4, Jerusalén Calvo3, María Lourdes
Ladehesa-Pineda1, Ismael S�anchez Pareja2, Laura Muñoz-Barrera2, Desiree Ruiz-Vilchez3, Christian Merlo5, Mª Angeles
Aguirre-Zamorano6, Nuria Barbarroja2, Tom�as Cerd�o2, Rosa ortega3, Marta Alarcon-Riquelme7, Carlos Perez-Sanchez2,
Alejandro Escudero-Contreras2 and Concepci�on Aranda-Valera8, 1IMIBIC/Reina Sofia Hospital/University of Cordoba,
Cordoba, Andalucia, Spain, 2IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 3IMIBIC/Reina Sofia
Hospital/University of Cordoba, C�ordoba, Spain, 4Hospital Reina Sofía, Cordoba, Andalucia, Spain, 5Rheumatology
Service, Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University Hospital, University of
Cordoba, Cordoba, Spain, 6IMIBIC/Reina Sofia Hospital/University of Cordoba, CÓRDOBA, Andalucia, Spain, 7Fundaci�on
Progreso y Salud, Andalusian Government, Granada, Spain, 8IMIBIC/Reina Sofia Hospital/University of Cordoba,
C�ordoba, Andalucia, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

1. Background/Purpose: Characterize synovial tissue-secreted proteins in RA patients that contibute to serum inflammatory pro-
files based on immune cell infiltration.

2. Identify RA patient subsets with distinctive serum levels of these proteins, their correlation with disease activity, and early clinical
response to conventional DMARDs.

Methods: Histomorphological features of synovial explants obtained via ultrasound (US)-guided biopsies of 17 early RA
patients were analyzed, including lining thickness, inflammation, fibrosis, and immune cell infiltration (T and B lymphocytes,
plasma cells, and macrophages identified with anti-CD3, anti-CD20, anti-CD138, and anti-CD68 antibodies). These tissues
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were cultured in vitro for 24 hours to profile secreted proteins using proximity extension assay (PEA) technology (Olink) for
92 inflammation-related proteins. This proteomic profile was also analyzed in serum samples from the same subjects and
correlation studies were conducted. Relevant signatures were tested in an independent cohort of 83 early-stage RA
patients, evaluating their association with response to conventional DMARDs.

Results: Histopathological analysis revealed a predominance of lymphohistiocytic inflammation in RA synovium with abun-
dant CD3+ and CD68+ infiltrated cells, associated with increased lining thickness, inflammation, and fibrosis.

Ten synovial-secreted proteins (CDCP1, CXCL1, IL10RA, IL10RB, IL10, IL15RA, PDL1, CCL28, IFN-gamma, FGF19) cor-
related with serum levels in RA patients. Elevated levels were observed in patients with active disease (DAS28 > 3.2),
increased acute phase reactants (APR), and ACPAs positivity. Significant correlations existed between synovial-secreted
protein levels and enhanced synovial CD3+ T-lymphocyte infiltration, suggesting immune infiltration as the protein source.

In an independent cohort of 83 early-stage RA patients treated with conventional DMARDs, serum levels of this ten-protein
signature were evaluated. Unsupervised clustering identified two patient groups with distinct protein profiles. The group with
higher inflammatory signature levels exhibited higher disease activity and better response to conventional DMARDs after
three months.

Conclusion:We identified a ten-protein signature secreted by the synovial tissue contributing to the circulating inflammatory
profile in RA patients. These proteins were closely linked to immune infiltration in the synovium and correlated with clinical
features and early response to conventional DMARDs.

This study highlights the potential for personalized RA treatment selection using biomarkers that reflect the molecular char-
acteristics of synovial tissue.

Supported by EU/EFPIA IMI-JU 3TR, ISCIII (PI21/0591, CD21/00187 and RICOR-21/0002/0033), co-financed by European
Union, and MINECO (RYC2021-033828-I/PID2022-141500OA-I00).

Disclosure: C. Lopez-Pedrera: Eli Lilly, 5; S. Corrales: None; J. Osuna: None; R. Ortega-Castro: None; J. Calvo:
None; M. Ladehesa-Pineda: None; I. S�anchez Pareja: None; L. Muñoz-Barrera: None; D. Ruiz-Vilchez: None;
C. Merlo: None; M. Aguirre-Zamorano: None; N. Barbarroja: None; T. Cerd�o: None; R. ortega: None; M. Alarcon-
Riquelme: None; C. Perez-Sanchez: None; A. Escudero-Contreras: None; C. Aranda-Valera: None.

Abstract Number: 2245

Clinical Efficacy and Molecular Cardiovascular Changes of Baricitinib in
Biologic-naïve Patients with Rheumatoid Arthritis. Direct Comparative
Analysis with TNF Inhibitors and Conventional DMARDs

Chary Lopez-Pedrera1, Laura Muñoz-Barrera2, Rafaela Ortega-Castro3, Sagrario Corrales2, Jerusalén Calvo4,
Concepci�on Aranda-Valera5, María Lourdes Ladehesa-Pineda1, Pilar Font2, Ismael S�anchez Pareja2, Elena Moreno-
Caño5, María Carmen Ábalos-Aguilera6, Christian Merlo-Ruiz6, Mª Angeles Aguirre-Zamorano7, Tom�as Cerd�o2, Nuria
Barbarroja2, Carlos Perez-Sanchez2 and Alejandro Escudero-Contreras2, 1IMIBIC/Reina Sofia Hospital/University of
Cordoba, Cordoba, Andalucia, Spain, 2IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 3Hospital
Reina Sofía, Cordoba, Andalucia, Spain, 4IMIBIC/Reina Sofia Hospital/University of Cordoba, C�ordoba, Spain, 5IMIBIC/
Reina Sofia Hospital/University of Cordoba, C�ordoba, Andalucia, Spain, 6IMIBIC/Reina Sofia Hospital/University of
Cordoba, CÓRDOBA, Spain, 7IMIBIC/Reina Sofia Hospital/University of Cordoba, CÓRDOBA, Andalucia, Spain
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The main objective of this study was to conduct extensive clinical and molecular analyses to accu-
rately characterize the specific effects of Baricitinib (4 mg/day) compared with other DMARDs on the pro-inflammatory, pro-
thrombotic, and cardiovascular (CV) risk profile of RA patients.

Methods: A longitudinal prospective study was conducted on 75 RA patients divided into 3 groups of 25 individuals, each
starting different therapies: conventional DMARDs, TNF-alpha inhibitors (TNFi), and Baricitinib (4 mg/day). A control group of
25 age- and sex-matched healthy donors was included. Patients were naïve to biologic or targeted synthetic DMARDs and
those over 65, with BMI >30, thrombotic disorders, or recent surgery/immobilization were excluded.

Clinical and demographic data were comprehensively collected before and after 6 months of treatment. The effects of treat-
ments on hypercoagulability status and CV risk profiles were assessed: 1) Carotid intima-media thickness (cIMT); 2) Throm-
botic Activation Molecules: D-dimers, von Willebrand factor (vWf), and thrombin-antithrombin complex (TAT); 3) 92 CV-
related proteins using proximity extension assay technology (Olink).

Results: At baseline, patients across all treatment arms exhibited similar disease activity levels (DMARDs: 4.03 ± 1.46; TNFi:
4.66 ± 1.00; Baricitinib: 4.64 ± 1.15). CV risk scores and atherogenic indexes (AI) were low (both below 4) and similar among
all three treatment groups, with a prevalence of pathological cIMT around 30-35%.

After six months of treatment, remission rates were 75% for Baricitinib, 58% for TNFi, and 42% for DMARDs. Regarding
thrombotic activation molecules, only D-dimers, which were elevated at baseline compared to HD, were significantly
reduced in all three treatment groups.

Analysis of the circulating CV proteome revealed changes in 32 proteins with Baricitinib treatment, 26 with TNFi, and 23 with
conventional DMARDs. Eight proteins were commonly modified by all treatments, mainly involved in inflammation, vascular
remodelling, chemotaxis, and apoptosis. Baricitinib uniquely modulated 21 proteins, related to inflammation, cell adhesion,
coagulation, atherosclerosis, lipid metabolism, and cell signalling. Notably, while Baricitinib increased levels of certain pro-
atherogenic and pro-inflammatory proteins (e.g., TF, VEGFD, LPL, LEP; without exceeding the levels observed in HDs), it also
reduced others that might counterbalanced these effects, including inflammatory cytokines (IL-1RA, IL-4RA, IL-18) and regu-
lators of oxidative stress, atherosclerosis development, and vascular inflammation (Gal-9, GLO1, NEMO, PTX3, TGM2,
TNFRSF10A).

Conclusion:

1- Baricitinib demonstrates higher clinical efficacy in treating RA patients naïve to biologic/tsDMARDs, compared to TNF-
alpha inhibitors and conventional DMARDs.

2- Baricitinib uniquely modulates the CV proteome by increasing and decreasing specific proteins, balancing CV risk factors.

Acknowledgements: Supported by Lilly (I4V-NS-0032), ISCIII (PI21/0591, CD21/00187 and RICOR-21/0002/0033), and
RYC2021-033828-I; co-financed by European Union.
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Disclosure: C. Lopez-Pedrera: Eli Lilly, 5; L. Muñoz-Barrera: None; R. Ortega-Castro: None; S. Corrales: None;
J. Calvo: None; C. Aranda-Valera: None; M. Ladehesa-Pineda: None; P. Font: None; I. S�anchez Pareja: None;

E. Moreno-Caño: None; M. Ábalos-Aguilera: None; C. Merlo-Ruiz: None; M. Aguirre-Zamorano: None; T. Cerd�o:
None; N. Barbarroja: None; C. Perez-Sanchez: None; A. Escudero-Contreras: None.

Abstract Number: 2246

Safety and Efficacy of Cannabidiol in Rheumatoid Arthritis Patients: A
Phase 1B Pilot Randomized Placebo Controlled Trial

Veena Ranganath1, Holly Wilhalme2, Nicolette Morris3, Jenny Brook2, Mihaela Taylor1, Howard Yang1, Tanaz Kermani4,
Thanda Aung2, Brian Skaggs1, David Elashoff5 and ziva Cooper6, 1UCLA, Los Angeles, CA, 2UCLA, Los Angeles, 3The
University of Queensland Medical School, Ochsner Clinical School, New Orleans, LA, 4University of California Los
Angeles, Santa Monica, CA, 5UCLA Department of Medicine Statistics Core, Los Angeles, 6UCLA Center for Cannabis and
Cannabinoids, Semel Institute for Neuroscience & Human Behavior, Dept of Psychiatry and Biobehavioral Sciences,
Dept of Anesthesiology and Perioperative Medicine, Los Angeles

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is no cure for rheumatoid arthritis (RA) and remission rates vary greatly 10-60%; thus, there is
an unmet need for safe adjunctive therapeutic agents to decrease inflammation and improve RA outcomes. The use of can-
nabidiol (CBD) in preclinical RA models have shown reductions in pain, disease severity, and inflammatory infiltrates. The
objective of this pilot randomized controlled trial (RCT) was to examine the dose-dependent safety and efficacy CBD relative
to placebo (PBO) in RA patients with moderate to severe disease activity.

Methods: We conducted a 12-week randomized, double-blind, PBO-controlled RCT of oral CBD (200mg bid and 400mg
bid), vs PBO (1:1:1) in patients with moderate to severe RA disease activity defined as disease activity score (DAS28) >
3.2 and power doppler ultrasound score (PDUS) > 5. The primary endpoint was change in DAS28 over 12 weeks and sec-
ondary endpoints included pain visual analogue scale (VAS), health assessment questionnaire (HAQ-DI), Routine Assess-
ment of Patient Index Data 3 (RAPID3), PDUS, and grey scale (GSUS) over 12 weeks. During the 12-week trial, detailed
accounts of adverse and serious adverse events were captured. Linear regression models were used to compare primary
and secondary outcomes for each CBD arm versus placebo. Wilcoxon rank sum tests were used to compare the changes
in MSUS measures over time between each CBD arm and placebo.

Results: RA patients were randomized as follows: 15 to PBO, 16 to CBD 200mg bid, and 16 to CBD 400mg bid (Figure 1).
Participants were 60.6 years (SD 14.0), 96% female, disease duration 15.9 years (SD 13.7), 62% Caucasian, and 70.2%

Figure 1: Study Design
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seropositive (Table 1). After 12 weeks of treatment, DAS28 was not significantly different between CBD arms and PBO
(p >0.05). For secondary outcomes PDUS, GSUS, HAQ, RAPID3, and pain VAS, there were no significant differences
between CBD arms and PBO. A numerically higher reduction in pain VAS was noted in the CBD 200mg bid versus PBO
(-0.95 vs -0.31, p=0.08), but not seen for CBD 400mg bid. More patients withdrew from the CBD 400mg bid group (N=5)
than CBD 200mg bid (N=2) and PBO (N=0) due to adverse effects, though this was not significant (p >0.05). GI side effects
were reported in the CBD 400 mg bid at 63%, CBD 200mg bid 43.8%, and PBO 33.3%.

Conclusion: This is the first RCT study examining the safety and efficacy of CBD in RA patients. Findings indicate that high
doses of CBD may not be well tolerated in RA patients with moderate to severe disease activity. Overall, CBD was not effec-
tive in reducing RA disease activity as measured by clinical or imaging outcomes. However, numerical improvement in sub-
jective pain ratings between CBD 200mg bid and PBO groups suggests future research is warranted.

Disclosure: V. Ranganath: Eli Lilly, 2, mallinckrodt, 5; H. Wilhalme: None; N. Morris: None; J. Brook: None;
M. Taylor: None; H. Yang: None; T. Kermani: None; T. Aung: None; B. Skaggs: None; D. Elashoff: Eli Lilly, 2, mal-
linckrodt, 5; z. Cooper: Canop Growth Corporation, 12, Study drug, True Terpenes, 12, Study drug.

Abstract Number: 2247

Pro-inflammatory Monocytes and CD11c Expression in ACPA Positive
Individuals with Arthralgia and Their Associations with Subclinical
Synovitis Preceding the Onset of Arthritis

Kl�ara Prajzlerov�a1, Olga Kryštufkov�a2, Petra H�anov�a1, Nora Růžǐckov�a2, Hana Hulejov�a1, Jǐrí Vencovský2, Ladislav
Šenolt2 and M�aria Filkov�a2, 1Institute of Rheumatology, Prague, Czech Republic, 2Institute of Rheumatology and
Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoantibodies, e.g., against citrullinated proteins (ACPA), increase the risk of clinical arthritis and
can be detected years before rheumatoid arthritis (RA) onset. EULAR’s definition of clinically suspect arthralgia (CSA) helps
to differentiate patients at risk of RA from those with other types of arthralgia. We previously identified a shift towards pro-

Table 1: Baseline Characteristics
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inflammatory monocyte subsets in individuals at risk for RA. CD11c, involved in pro-inflammatory cytokine production, is
highly expressed in the mononuclear cells of RA patients. We aimed to study monocyte subsets and CD11c expression in
at-risk individuals with arthralgia.

Methods: Individuals from the At Risk of RA (ARRA) prospective observational cohort were defined as having arthralgia
without clinical arthritis at baseline and being either ACPA+ and/or meeting the EULAR definition of CSA (further CSA+).

Baseline peripheral blood samples were analyzed using flow cytometry. Monocytes were classified into classical (CD14+
+CD16-), intermediate (CD14++CD16+/++), and nonclassical (CD14-/+CD16++) subsets. CD11c membrane expression
was assessed in each subset. Ultrasound (US) synovitis was evaluated using GLOESS and US7 scores. Data were analyzed
using the Mann-Whitney test and Spearman’s correlation, expressed as a median and interquartile range [IQR].

Results:Out of 207 at-risk individuals (median symptom duration of 14 months), 46 developed clinical arthritis (progressors)
within a median of 8 months of follow-up and 30.45 [14.55-67.88] months of symptom duration, with CRP 5.50 [2.09-14.10]
mg/l and DAS28-CRP score 4.46 [3.10-5.23] at arthritis onset. Individuals who had not yet progressed to arthritis with
symptom duration >12 months at the latest assessment were defined as non-progressors (n=151).

In the entire cohort, there were no significant differences in the % of monocyte subsets between ACPA+/ACPA- or CSA
+/CSA- individuals. However, ACPA+ individuals had higher CD11c expression in both classical (p=0.024) and nonclassical
(p=0.040) monocyte subsets than ACPA- individuals. No differences in monocyte subsets were observed between progres-
sors and non-progressors, but ACPA+ progressors meeting CSA criteria had higher CD11c expression in classical
(p=0.030) and nonclassical (p=0.015) monocytes and a trend towards higher expression in intermediate (p=0.062) mono-
cytes when compared to all non-progressors.

In progressors; baseline % of intermediate and nonclassical monocytes positively correlated with baseline tender joint count,
DAS-CRP, and US-detected subclinical synovitis (GLOESS and US7 score), while classical monocytes correlated with these
parameters negatively (Table 1). No such correlations were seen at arthritis onset or in non-progressors.

Conclusion: We show increased CD11c expression in monocytes of ACPA+ individuals at risk for RA, particularly in pro-
gressors meeting CSA criteria. The positive correlation of pro-inflammatory monocyte subsets with subclinical activity,
assessed before the development of clinical arthritis, suggests their potential role in RA pathogenesis.

Acknowledgement: Projects NU22-05-00226, MHCR-023728, SVV-260638

Correlation of baseline monocyte subpopulations with clinical assessments and US findings
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Disclosure: K. Prajzlerov�a: None;O. Kryštufkov�a: None; P. H�anov�a: None;N. Růžičkov�a: None;H. Hulejov�a: None;
J. Vencovský: AbbVie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius, 6, Galapagos, 2, Horizon, 2, Merck/MSD,

6, Octapharma, 6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; L. Šenolt: AbbVie/Abbott, 1, 6, Eli Lilly, 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6; M. Filkov�a: None.

Abstract Number: 2248

Association of Integrative Health Practices with Health-Related Quality of
Life in Women with Rheumatoid Arthritis

Sarah Lieber1, Lucy Masto1, Amaya Smole2, Ranqing Lan1, Michael Parides1, Jonah Levine1, Bessie Stamm1, Caroline
Siegel1, Lisa Mandl1, Michael Lockshin3, Medha Barbhaiya1 and Lisa Sammaritano4, 1Hospital for Special Surgery, New
York, NY, 2Hospital for Special Surgery, Brooklyn, NY, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY,
4Hospital for Special Surgery, Scarsdale, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Although guidelines support integrative health practices as complementary treatment for rheuma-
toid arthritis (RA), little is known about the prevalence of integrative health behaviors and their association with health-related
quality of life (HRQoL) in real world practice. We describe the association of physical activity (PA), diet, and integrative health
behaviors with HRQoL in women with RA.

Methods: Women aged 18-65 years evaluated by a Hospital for Special Surgery rheumatologist ≥2 times from 2020-2022
were enrolled in the Rheumatology Women’s Reproductive Health and Wellness Cohort. Women with RA (identified by
≥2ICD-10 codes ≥7 days apart) who self-reported type and frequency of PA, dietary quality, and integrative health practices
and answered questions on HRQoL across 4 individual domains (life satisfaction, life worthwhile, happiness, anxiety, each
scored on a 0-10 scale, with 0 “not at all” and 10 “completely”) developed by the United Kingdom Office for National Statis-
tics were included in this cross sectional analysis. We used descriptive analyses to summarize self-reported demographic,
medical characteristics, diet, physical exercise, and integrative health practices among participants. We also stratified by life
satisfaction, life worthwhile, happiness, and anxiety levels (medium/low versus high/very high according to previously
defined thresholds).

Results: Of 218 participants (mean age 49.1 ±12.2 years), 154 (71%) self-reported exercising at least 1-3 times per
week and 91 (42%) self-rated diet as very good to excellent. Any type of integrative health practice was used
by 130 (60%) individuals, with mindfulness techniques, massage and yoga being the most common (Table 1).
Among those with high/very high (versus medium/low) life satisfaction (N=153, 71%) and happiness (N=150, 70%), a
higher proportion described greater physical exercise levels (p≤0.04, Tables 2 and 3). Among those with high/very high
(versus medium/low) life satisfaction, sense of worthwhile (N=170, 80%), and happiness, a higher proportion
described better self-rated dietary quality and increased physical exercise, particularly strength training (p≤0.04). A
higher proportion of those with high/very high (versus medium/low) life satisfaction self-reported walking for physical
exercise.

Conclusion: About 60% of those with RA engaged in integrative health behaviors in this real world practice. Physical exer-
cise and healthy diet may be associated with greater HRQoL. Further evaluation of these factors is needed to develop
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Table 1. Characteristics of participants with rheumatoid arthritis (N=218)

Table 2. Characteristics of women with rheumatoid arthritis (N=218), stratified by life satisfaction and life worthwhile levels
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patient-centered strategies to enhance the health and wellbeing of those with RA in conjunction with physician-directed
therapies.

Characteristics of participants with rheumatoid arthritis (N=218), stratified by happiness and anxiety levels

Disclosure: S. Lieber: None; L. Masto: None; A. Smole: None; R. Lan: None; M. Parides: None; J. Levine: None;
B. Stamm: None; C. Siegel: None; L. Mandl: Annals of Internal Medicine, 2, Regeneron Pharmaceuticals, 5, Wolters
Kluwer, 9; M. Lockshin: None; M. Barbhaiya: None; L. Sammaritano: None.

Abstract Number: 2249

Assessment of Interstitial Lung Disease in Rheumatoid Arthritis Patients
Treated with JAK Inhibitors: A National Multicenter Observational Study
from the MAJIK-SFR Registry

Felicien Triboulet1, Pierre-Antoine Juge2, Marie-Elise Truchetet3, Thao Pham4, nicolas Roux5, Rene-Marc Flipo6,
Charles Leske7, christian roux8, Raphaele Seror9, Andre Basch10, OLIVIER BROCQ11, Pascal Chazerain12, Fabienne
Coury-Lucas13, Richard Damade14, Emmanuelle Dernis15, Jacques-Eric Gottenberg16, Andre Ramon17, Adeline
Ruyssen-Witrand18, Jean-Hugues Salmon19, Emilie Shipley20, Anne Tournadre21, CLEMENT PRATI22, Philippe Dieudé23

and Jérôme Avouac24, and and MAJIK -SFR registry investigators, 1Service de Rhumatologie, hôpital Cochin, Paris,
France, 2Departement of Rheumatology, AP-HP, Bichat Hospital, Boston, MA, 3Bordeaux University Hospital,
Bordeaux, France, 4Assistance Publique-Hôpitaux de Marseille, Marseille, France, 55Service de Rhumatologie, hôpital
Robert-Schuman, Université de Lorraine, Metz, France, 6Service de Rhumatologie, hôpital Roger-Salengro, Université
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de Lille, Lille, France, 7Service de Rhumatologie, centre hospitalier de Cholet, Université d’Angers, Cholet, France,
8rheumatology department, university Cote d’Azur, nice, France, 9Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le
Kremlin Bicetre, Ile-de-France, France, 10Service de Rhumatologie, clinique de l’Infirmerie Protestante, Lyon, France,
11Service de Rhumatologie, centre hospitalier Princesse-Grâce, Monaco, Monaco, 12Service de Rhumatologie, groupe
hospitalier Diaconnesses - Croix-Saint-Simon, Paris, France, 13Service de Rhumatologie, hôpital Lyon-Sud, Université
Claude-Bernard Lyon I, Hospices Civils de Lyon, Lyon, France, 14Service de Rhumatologie, hôpital Louis-Pasteur,
Université d’Orléans, Chartres, France, 15CH LE MANS, LE MANS, Pays de la Loire, France, 16Rheumatology
Department, Strasbourg University Hospital,, Strasbourg, France, 17Dijon University Hospital, Besançon, France,
18Toulouse University Hospital, Toulouse, France, 19Service de Rhumatologie, centre hospitalier universitaire de
Reims, Université de Reims Champagne-Ardenne, Reims, France, 20Service de Rhumatologie, centre hospitalier Dax-
Côte d’Argent, Université de Bordeaux, Dax, France, 21Service de Rhumatologie, centre hospitalier universitaire de
Clermont-Ferrand, Université Clermont Auvergne, Clermont-Ferrand, France, 22Service de Rhumatologie, centre
hospitalier régional universitaire Jean-Minjoz, Université de Franche-Comté, Besançon, France, 23Departement of
Rheumatology, AP-HP, Bichat Hospital, Paris, France, 24Rheumatology A Department, Hôpital Cochin, AP-HP Centre -
Université Paris Cité, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Baseline characteristics of RA-ILD patients and comparison with non-RA-ILD from the MAJIK registry
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Background/Purpose: The available data on the impact of JAK inhibitors (JAKi) on rheumatoid arthritis-associated intersti-
tial lung disease (RA-ILD) are currently limited. This study aimed to examine the benefit/risk balance of JAKi in RA-ILD in
France.

Methods: A prospective national multicenter observational study was conducted, identifying patients with RA-ILD from
the MAJIK-SFR registry, which includes adult patients initiating JAKi. Pulmonary assessment data were specifically col-
lected from centers with at least one RA-ILD patient on JAKi, using a dedicated form. Data were gathered at JAKi initiation
and follow-up visits (6, 12, and an average of 21 months post-inclusion), including chest high-resolution computed
tomography (HRCT), pulmonary function tests (FVC and DLCO), acute exacerbations of ILD, respiratory infections, and
lung cancers.

Results: We enrolled 42 patients (26 women, 62%) with RA-ILD initiating JAKi, with a mean age of 61±12 and a mean dis-
ease duration of 16±10 years (Table 1). Compared to the 778 RA patients without ILD from the MAJIK registry for whom
data were consolidated, RA-ILD patients were older, more immunopositive, displayed more severe and active disease,
had more prevalent comorbidities, were more frequently treated with corticosteroids and csDMARDs in combination with
the JAKi, and have received more likely rituximab and abatacept as previous therapies (Table 1).

The mean duration of ILD was 4±2 years. At baseline, 17/36 patients (47%) presented with dyspnea, 10/37 patients (27%)
with cough and 2 patients (5%) were on long-term oxygen therapy. Nonspecific interstitial pneumonia (NSIP) and usual inter-
stitial pneumonia (UIP) accounted for 46% and 43% of the chest HRCT ILD patterns, respectively.

No significant changes in FVC and DLCO during follow-up were observed (FVC (L)/LDCO (%): 3.20 L/65% at inclusion; 3.12
L/63% at 12 months follow-up and 3.03 L/60% at end of follow-up). Chest HRCT lesions remained stable in 62% of
patients. Regression of chest HRCT lesions was observed in 3 patients associated with an improvement >5% in the initial
FVC value at the last assessment. Progressive ILD was identified during follow-up in 8 patients (19%), defined by a progres-
sive worsening of FVC by >5% during follow-up and worsening of ILD lesions on chest HRCT or of their respiratory symp-
toms. Cox proportional hazards analyses identified higher age at diagnosis of ILD, active smoking extra-articular
involvement and lower baseline DLCO as predictive factors for progression of RA-ILD. From articular perspective, a signifi-
cant decrease in DAS28-CRP was observed at 6 months (-1.30 points, p< 0.001) and 12 months (-1.35 points, p< 0.001).

With regard to tolerance, 5 infectious pneumonia and one pulmonary tuberculosis were observed. Only one acute regressive
exacerbation of ILD was noted. No lung cancer, MACE, VTE or death occurred during the 21-month follow-up period. JAKi
were discontinued in 17 patients: 8 for joint inefficacy, 4 for intolerance, and none were related to ILD progression.

Conclusion: The analysis indicates a stability of RA-ILD upon JAKi together with notable joint efficacy. JAKi had an expected
tolerance profile without new safety signal in a higher risk population.

Disclosure: F. Triboulet: None; P. Juge: Nordic, 6; M. Truchetet: None; T. Pham: AbbVie, 6, Alfasigma, 6, Celltrion,
5, 6, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Lilly, 6, MSD, 6, Nordic Pharma, 6, Novartis, 6, Pfizer, 6, Sandoz,
5, 6, UCB, 6; n. Roux: None; R. Flipo: None; C. Leske: None; c. roux: None; R. Seror: Amgen, 6, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; A. Basch: None;
O. BROCQ: None; P. Chazerain: None; F. Coury-Lucas: None; R. Damade: None; E. Dernis: AbbVie/Abbott,
2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nor-
dic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; J. Gottenberg: AbbVie,
2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; A. Ramon: None; A. Ruyssen-Witrand:

4527

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



None; J. Salmon: None; E. Shipley: None; A. Tournadre: None; C. PRATI: None; P. Dieudé: Boehringer Ingelheim,
2, 6; J. Avouac: AbbVie, 1, 2, 4, 6, BMS, 4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer,
5, 6, Sanofi, 4, 6.

Abstract Number: 2250

Cause Specific Mortality Differs in Rheumatoid Arthritis by Sex and
Seropositivity

Elena Joerns1, Ryan Lennon2, Cynthia Crowson2, Andrea Lopez-ruiz2, Roslin Jose George2, Vanessa Kronzer2, John
Davis2 and Elena Myasoedova2, 1Mayo Clinic, Rochester, 2Mayo Clinic, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Persons with rheumatoid arthritis (RA) have an increased risk of mortality compared to the general
population. Seropositivity has been shown to be associated with development of extraarticular manifestations of RA and
higher mortality risk. The role of seropositivity on cause-specific mortality by sex in RA has not been investigated in
population-based cohorts. The aims of this study were to investigate the effect of seropositivity on overall and cause-specific
mortality in RA by sex.

Methods: The study population consisted of adult (age ≥18 years) residents of a geographically defined area who first met
>4 American College of Rheumatology 1987 criteria for RA in 1980-2019, and non-RA persons from the same population
matched 3:1 to RA participants by age and sex. All participants were followed until death, migration, or December 31st,
2022. Underlying cause of death was obtained from death certificates. Competing risks/cumulative incidence methods were
used to compare cause-specific mortality incidence between participants with and without RA. Additionally, Cox models
were used to estimate the effect of RA on risk of cause-specific mortality, adjusting for sex, age and calendar year of index
date. Interactions for RA with sex, age, seropositivity, and diagnosis date were also explored.
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Results: The study included 1,337 participants with RA and 4,011 comparators without RA (mean age 56.0, SD
15.6 years, 69% female for both groups, 64% seropositive RA). During a median of 16.8 years of follow-up, 496 RA
and 1,269 non-RA died. All-cause mortality was significantly increased in both women and men with RA. The
increased risk of death due to respiratory causes in patients with RA was significantly different (interaction p-value <
0.001) depending on seropositive (HR 2.24; 95% CI 1.55, 3.25) versus seronegative (HR 0.48; 95% CI 0.21, 1.09) sta-
tus. Seropositive RA patients also had increased risk of death due to coronary heart disease (CHD), non-cardiac circu-
latory, neoplasms, digestive, and GU (genitourinary) related causes, but interaction tests vs seronegative RA were non-
significant (Table1).

Mortality due to CHD, non-cardiac circulatory, respiratory, neoplasms, and GU related causes was higher in women with RA
vs women with no RA, but not in men with RA vs men with no RA, though interaction tests were non-significant.

Mortality due to non-CHD circulatory causes was increased in seronegative RA vs controls and in men with RA vs men with
no RA, but not in women with RA vs women with no RA (interaction tests non-significant).

While the effect of seropositive RA tended to be greater in women than in men for most causes of death, none of the tests of
interaction between sex and seropositivity were significant (Table 2).

Conclusion: Seropositivity in persons with RA associates with a significantly increased risk of death due to respiratory
causes, while seronegativity may associate in no such increased risk. The seropositive effect may be greater in women than
in men, though larger studies are needed to confirm.

Disclosure: E. Joerns: Pfizer, 5; R. Lennon: None; C. Crowson: None; A. Lopez-ruiz: None; R. George: None;
V. Kronzer: None; J. Davis: Girihlet, 10, NLC Health Ventures, 10, Pfizer, 5, Remission Medical, 10;
E. Myasoedova: None.
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Abstract Number: 2251

Stress-Related Neural Activity Measured with FDG-PET/CT Is Associated
with Articular Disease Activity, Systemic Inflammation, and Treatment-
associated Change in Arterial Inflammation in Rheumatoid Arthritis

Jon Giles1, Joan Bathon2, Katherine Liao3, Pamela Rist4, Shady Abohashem5, Michael Osborne5, Giovani Civieri5, Zahi
Fayad6, Daniel Solomon3 and Ahmed Tawakol7, 1Cedars Sinai Medical Center, Los Angeles, CA, 2Columbia University,
New York, NY, 3Brigham andWomen’s Hospital, Boston, MA, 4Brigham &Women’s Hospital/Harvard University, Boston,
MA, 5Massachusetts General Hospital/Harvard University, Boston, MA, 6Mount Sinai Medical Center, New York, NY,
7Massachusetts General Hospital/Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The amygdala, a limbic structure of the brain’s salience network, links chronic external stressors
with downstream effects on the HPA axis and hematopoietic tissues that modulate cortisol production, activate immune
effector cells, and induce inflammatory cytokine production. Higher resting metabolic amygdala activity relative to cortical
activity (AmygAc) has been linked to systemic and arterial inflammation and cardiovascular disease (CVD) in the general pop-
ulation. However, whether AmygAc plays a role in RA, a disease characterized by inflammation and a heightened risk of
CVD, has never been explored.

Methods: In a clinical trial of the effect of immunomodulators on arterial inflammation, people with active RA despite MTX
were randomly assigned to the addition of either a TNF inhibitor (TNFi) or triple therapy. Baseline whole body 18F-
flourodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT) scans were assessed for the
maximal and mean uptake of FDG in the bilateral amygdala and bilateral temporal lobes. AmygAc was assessed as amyg-
dalar activity relative to temporal lobe activity. The change in arterial inflammation over 24 weeks was measured as the max-
imal arterial target-to-blood background ratio (TBR) of FDG uptake in the most diseased segment (MDS) of either the carotid
arteries or aorta (TBRmax MDS). The associations of AmygAc with RA characteristics and arterial inflammation were
assessed using generalized linear models adjusting for relevant confounders.

Results: A total of 91 RA patients [mean age=60 years; 71% female; median RA duration=1.8 years; 57%; median baseline
DAS28-CRP=4.9] had interpretable AmygAc. AmygAc was significantly associated with baseline DAS28-CRP (Figure panel
A), such that the mean adjusted DAS28-CRP was 0.73 units (17%) higher for those in the 2nd or 3rd tertiles of AmygAc com-
pared with the 1st tertile (p=0.002 comparing the 1st vs the combined 2nd and 3rd tertiles). The same relationships were
observed for all domains of the DAS28 except not significantly for the swollen joint count. There was a linear association of
AmygAc with both CRP and IL-6 (Figure panels B & C). These associations were similar in subgroups defined by age, sex,
BMI, CVD risk factors, seropositivity, randomized treatment, NSAID use, and reported stress and depressive symptoms.
Those with higher baseline AmygAc were not resistant to treatment with either TNFi or triple therapy, as the final
DAS28-CRP did not differ according to baseline AmygAc. While AmygAc was not significantly associated with the baseline
arterial TBRmax MDS, it was significantly associated with the change in TBRmax MDS (figure panel D), such that the
improvement in arterial inflammation for those in the 1st tertile of AmygAc was more than double that of the 2nd and 3rd ter-
tiles (p=0.011). The association of AmygAc with the change in arterial inflammation did not differ according to randomized
treatment.
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Conclusion: These findings highlight unstudied potential links between stress-related neural activity with disease activity,
systemic inflammation, and effectiveness of immunomodulators on arterial inflammation in people with RA that may be tar-
gets for novel interventions.

Disclosure: J. Giles: AbbVie, 2, Eli Lilly, 2, Novartis, 2, Pfizer, 2; J. Bathon: None; K. Liao: None; P. Rist: None;
S. Abohashem: None;M. Osborne: WCG Clinical, 2; G. Civieri: None; Z. Fayad: None; D. Solomon: Amgen, 5, Jans-
sen, 5, Novartis, 5; A. Tawakol: Lung Biotechnologies, 5.

Abstract Number: 2252

Long-term Efficacy of Filgotinib Monotherapy and Combination Therapy:
Interim Results from a Post Hoc Analysis of the FINCH 4 Study

Maya H. Buch1, Patrick Verschueren2, Roberto Caporali3, Thomas Huizinga4, Edmund V. Ekoka Omoruyi5, Dick de
Vries6, Jeffrey Ritsema7, Francesco De Leonardis8 and Daniel Aletaha9, 1Division of Musculoskeletal & Dermatological
Sciences, University of Manchester, and NIHR Manchester Biomedical Research Centre, Manchester, United Kingdom,
2Department of Rheumatology, University Hospital Leuven and KU Leuven, Leuven, Belgium, 3Department of Clinical
Sciences and Community Health, University of Milan, and Department of Rheumatology and Medical Sciences, ASST
Gaetano Pini-CTO, Milan, Italy, 4Department of Rheumatology, Leiden University, Leiden, Netherlands, 5Biostatistics,
Galapagos NV, Mechelen, Belgium, 6Clinical Development, Galapagos BV, Leiden, Netherlands, 7Medical Affairs,
Galapagos BV, Leiden, Netherlands, 8Medical Affairs, Galapagos GmbH, Basel, Switzerland, 9Department of Medicine III,
Division of Rheumatology, Medical University of Vienna, Wien, Austria
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Background/Purpose: Filgotinib (FIL) is a preferential Janus kinase 1 inhibitor for the treatment of moderate to severe
RA. FINCH 4 (NCT03025308) is an ongoing, open-label, long-term extension study designed to assess the safety and effi-
cacy of FIL in patients with RA who have completed a Phase 3 parent study, FINCH 1, 2 or 3.1–3 This post hoc, interim anal-
ysis of FINCH 4 characterizes the long-term efficacy of FIL administered as monotherapy or combination therapy.

Methods: Patients enrolled in FINCH 4 from FINCH 1, 2 and 3 were assessed according to treatment group: FIL 200 mg
(FIL200) or FIL 100 mg (FIL100) administered as monotherapy or combination therapy. Combination therapy and monother-
apy were defined as FIL with and without concurrent methotrexate or other conventional synthetic disease-modifying anti-
rheumatic drug from baseline of FINCH 4 for the duration of the study, respectively. Patients who switched from
monotherapy to combination were excluded from the analysis as were patients who switched from combination to mono-
therapy and had a total interruption of background therapy of >28 days. Least-squares (LS) mean change from baseline
of the parent study in Disease Activity Score in 28 joints using C-reactive protein (DAS28-CRP) was assessed. The nonstra-
tified response rates of DAS28-CRP < 2.6 and ≤3.2 were analyzed based on observed cases (OC) and nonresponder impu-
tation (NRI).

Results: Database cutoff was May 8, 2023. A total of 2,273 patients were included in the analyses (771 patients received
FIL200 combination therapy, 520 received FIL200 monotherapy, 728 received FIL100 combination therapy and
254 received FIL100 monotherapy). At Week 216, LS mean change (95% confidence interval) from baseline of the parent
study in DAS28-CRP was –3.0 (–3.1, –2.9) in the FIL200 combination therapy arm, –3.3 (–3.4, –3.2) in the FIL200 monother-
apy arm, –2.8 (–2.9, –2.7) in the FIL100 combination therapy arm and –2.9 (–3.1, –2.7) in the FIL100 monotherapy arm (-
Figure 1). Based on the NRI analysis, DAS28-CRP < 2.6 was achieved by 27.1% in the FIL200 combination therapy arm,
25.6% in the FIL200 monotherapy arm, 21.6% in the FIL100 combination therapy arm and 20.5% in the FIL100 monother-
apy arm (Figure 2A). With the OC analysis, the corresponding proportions were 60.2%, 73.5%, 50.2% and 60.5% (-
Figure 2B). The proportion of patients to achieve DAS28-CRP ≤3.2 in the FIL200 combination therapy, FIL200
monotherapy, FIL100 combination therapy and FIL100 monotherapy arms was 35.4%, 30.4%, 30.9% and 24.8%, respec-
tively, with the NRI analysis, and 78.7%, 87.3%, 71.9% and 73.3%, respectively, with the OC analysis.
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Conclusion: Interim results from the FINCH 4 study show that across treatment subgroups, DAS28-CRP < 2.6 was
achieved by 20.5–27.1% of patients at Week 216 based on the NRI analysis, and by 50.2–73.5% based on the OC analysis.
The latter analysis indicates improvements in DAS28-CRP were maintained over time, regardless of whether FIL was admin-
istered as monotherapy or as combination therapy.

References:

1. Combe B, et al. Ann Rheum Dis 2021;80:848–58; 2. Genovese MC, et al. JAMA 2019;322:315–25; 3. Westhovens R,
et al. Ann Rheum Dis 2021;80:727–38

Disclosure: M. Buch: AbbVie, 2, 6, Arxx Therapeutics, 2, Boehringer Ingelheim, 6, CESAS Medical, 6, Galapagos, 2, 6,
Gilead, 2, 5, 6, Medistream, 6, Pfizer, 2, 6; P. Verschueren: AbbVie, 2, Alfasigma, 2, 5, 6, Galapagos, 2, 5, 6, Lilly, 2, 6,
Pfizer, 5; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen,
2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; T. Huizinga: Abblynx, 2, 5,
6, Abbott, 2, 5, 6, Boehringer, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5,
6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; E. Ekoka Omoruyi:
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Alfasigma, 2, Galapagos, 2, Janssen, 2, UCB, 11; D. de Vries: Galapagos, 3, 11; J. Ritsema: Galapagos, 3, 11; F. De
Leonardis: BMS, 11, Galapagos, 11; D. Aletaha: AbbVie, 2, 5, 6, Galapagos, 2, 5, 6, Gilead, 2, 5, 6, Janssen, 2, 5,
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Abstract Number: 2253

A Phase 1 Single Ascending Dose Study to Evaluate the Safety and
Pharmacokinetics of ZB002, an Anti-TNFα mAb Designed for Extended
Half-life, in Healthy Volunteers

Cory Sellwood1, Minggeng Gao2, Mark Matijevic2, StephenWax3, Mason Yamashita2, Shan Yu2, Sujata Arora2 and Rachel
Kirk2, 1New Zealand Clinical Research, Christchurch, New Zealand, 2Zenas BioPharma, Waltham, MA, 3Former
Employee of Zenas Biopharma, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: ZB002 is a recombinant human monoclonal antibody (mAb) that targets human TNFα with an Fv
domain identical in amino acid sequence to adalimumab and was designed to have an extended half-life. Adalimumab has
been approved for the treatment of a broad spectrum of autoimmune diseases but has a half-life of only approximately
2 weeks and is dosed either weekly (QW) or every 2 weeks (Q2W)1. The fragment crystallizable (Fc) domain of ZB002 con-
sists of a hybrid immunoglobulin G (IgG) 1/2 constant region containing 2 amino acid substitutions, M428L and N434S,
referred to as the Xtend™ Fc domain. This domain is designed to increase affinity to the neonatal Fc receptor (FcRn) and
thus increase ZB002 half-life, potentially enabling reduced frequency of administration. The objectives of this study were to
evaluate ZB002 safety and tolerability, pharmacokinetics (PK), immunogenicity, and pharmacodynamics (PD) in healthy vol-
unteers (HV).

Methods: This study was a double blind, randomized, placebo-controlled, single ascending dose (SAD) study. Male and
female HVs ages 18-55 were enrolled at a single center (New Zealand Research Center). Eight HVs were enrolled into each
dosing cohort and randomized in a 3:1 ratio to receive subcutaneous ZB002 or placebo. Dose escalation between cohorts
was approved by a Safety Review Committee (SRC). Doses tested were 20 mg, 40 mg, 80 mg, 160 mg, and 240 mg.
ZB002 PK and anti-drug antibodies (ADA) were analyzed, and PD effects were assessed using ex vivo stimulated whole
blood.

Results: No safety signals were identified, with adverse events consistent with expectations for a TNFα antibody. PK results
showed a ZB002 half-life of approximately 6-7 weeks. Modelling and simulations indicate that potentially efficacious dosing
for indications such as rheumatoid arthritis could be administered every 2 months (Q2M). Given the long dosing interval,
administration of a loading dose would help to bring patients to steady state rapidly. Pharmacodynamic analysis revealed
approximately 95% inhibition of ex vivo-stimulated TNFα production in samples obtained from the HVs 8 hours post dosing
with ZB002.

Conclusion: This study demonstrated that ZB002 was well tolerated, and the safety profile was consistent with anti-TNF
treatment of a HV population at the doses studied. Observed ZB002 half-life and confirmation of target engagement war-
rants continued clinical development.

4534

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



References:

1. Humira Full Prescribing Information. US Food and Drug Administration website. https://www.accessdata.fda.gov/
drugsatfda_docs/label/2018/125057s406lbl.pdf. Accessed January 11, 2024.

Disclosure: C. Sellwood: None; M. Gao: Zenas BioPharma, 3, 12, May hold stock options in Zenas BioPharma;
M. Matijevic: Zenas BioPharma, 3, 12, May hold stock options in Zenas BioPharma; S. Wax: Zenas BioPharma,
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BioPharma; S. Yu: Zenas BioPharma, 3, 3, 12, May hold stock options in Zenas BioPharma; S. Arora: Zenas Bio-
Pharma, 3, 12, May hold Stock Options in Zenas BioPharma; R. Kirk: Zenas BioPharma, 3, 12, May hold stock options
in Zenas BioPharma.

Abstract Number: 2254

A Phase 1 Single Ascending Dose Study to Evaluate the Safety and
Pharmacokinetics of ZB004, a CTLA-4-Ig Fusion Protein Designed for
Increased Binding Affinity and Extended Half-life, in Healthy Volunteers

Cory Sellwood1, Minggeng Gao2, Sheen Zhang2, Mark Matijevic2, Stephen Wax3, Mason Yamashita2, Shan Yu2, Sujata
Arora2 and Rachel Kirk2, 1New Zealand Clinical Research, Christchurch, New Zealand, 2Zenas BioPharma, Waltham, MA,
3Former Employee of Zenas Biopharma, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: ZB004 is a bioengineered cytotoxic T-lymphocyte-associated antigen 4 -immunoglobulin (CTLA-
4-Ig) fusion protein. Its mechanism of action is selective inhibition of T lymphocyte (T cell) costimulation via binding to cluster
of differentiation (CD)80 and CD86, which blocks their interaction with CD28 on T lymphocytes. ZB004 contains two CTLA-4
extracellular domain (ECD) substitutions, for increased binding to CD80 and CD86. The fragment crystallizable (Fc) domain
of ZB004 consists of a hybrid immunoglobulin G (IgG) 1/2 constant region containing 2 amino acid substitutions, M428L and
N434S, referred to as the Xtend™ Fc domain. This domain is designed to increase affinity to the neonatal Fc receptor (FcRn)
and thus increase ZB004 half-life. The substitutions in the Fc domains are designed to enable reduced frequency of
administration. The objectives of this study were to evaluate ZB004 safety and tolerability, pharmacokinetics (PK), immuno-
genicity, and pharmacodynamics (PD) in healthy volunteers (HV).

Methods: This study was a double blind, randomized, placebo-controlled, single ascending dose (SAD) study. Male and female
HVs ages 18-55 years were enrolled at a single center (New Zealand Clinical Research). Eight HVs were enrolled into each dos-
ing cohort and randomized in a 3:1 ratio to receive subcutaneous ZB004 or placebo. Dose escalation between cohorts was
approved by a Safety Review Committee (SRC). Doses tested were 3 mg, 12.5 mg, 50 mg, 125 mg, and 200 mg. ZB004 PK
and anti-drug antibodies (ADA) were analyzed, CD86 receptor occupancy (RO) levels were measured in the whole blood for
evaluation of ZB004 target engagement, and PD activity was assessed using ex vivo stimulated whole blood.

Results: No safety signals were identified, with adverse events consistent with expectations in a HV population, and no seri-
ous adverse events observed. PK results showed a ZB004 half-life of between 8-18 days. The presence of target mediated
drug distribution (TMDD) effect is likely, as evidenced by the nonlinear increase in PK parameters with increase in dose level.
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PD analysis in whole blood samples revealed clear target engagement with dose dependent response in %CD86 RO levels,
and inhibition of ex vivo stimulated IL-2 in all dose cohorts. Immunogenicity evaluation showed a lowering of both incidence
and titer value with increase in dose level, consistent with the immunosuppressive effect of ZB004.

Conclusion: This study demonstrated that ZB004 was safe and well tolerated at all doses studied. Observed ZB004 PK
and target engagement warrants continued clinical development.

References:
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Abstract Number: 2255

Differences in Pharmacological Prescription to Patients with Recent-
onset Arthritis: Analysis from the Gender Perspective

Maryia Nikitsina, María Ahij�on Lana and Isidoro Gonz�alez-Álvaro, University Hospital La Princesa, Madrid, Madrid,
Spain
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Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nowadays the honing in on sex-specific treatment options is the most productive way to move for-
ward with the larger effort of implementing precision medicine. This study described changes in the management of patients
depending on their gender.

Objectives: To analyze, from a gender perspective, potential sex differences in pharmacological prescription to patients
with recent-onset arthritis (ROA).

Methods: Retrospective study of use of disease-modifying antirheumatic drugs (DMARD) and corticosteroids (CS) using a
registry of patients with ROA of a tertiary hospital, between 2001 and 2023. Demographic, clinical, analytical and treatment
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data, including dose and reasons of suspension were collected in a protocolized manner at 5 consecutive visits (baseline,
6, 12, 24 and 60 month). Only patients who met the criteria for rheumatoid arthritis (RA) or undifferentiated arthritis
(UA) were included. The statistical analysis was performed with the Stata 14.1, using the appropriate tests according to
the types and distribution of variables.
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Results: 616 patients were included (80% women), 71% RA and 29% UA, with no significant differences by sex. The
median (p25-p75) age was 62.7 (51.8-69.9) years in men and 53.7 (42.7-64.7) in women (p=0.0001), with no significant dif-
ferences in the presence of rheumatoid factor (RF, 54%) and cyclic citrullinated peptide (CCP, 51%). The frequency of non-
smokers was higher in women (56% vs 38%; p< 0.001), with a higher body mass index (BMI) in men (p=0.0001). Baseline
disease activity was significantly higher in women with DAS-28-VSG (p=0.0001) and HAQ disability (p=0.0001). The median
until the first DMARD was 6 months (3 – 10.6), with no differences by sex. The trend was detected towards more frequent
use of Hydroxychloroquine (HCQ) in women (26% vs 19%; p=0.08) and biological DMARD (16% vs 10%; p=0.08), along
with significantly higher prescription of combined therapy (51.7% vs 39%; p=0.01). We did not find significant differences
for Methotrexate (MTX), Leflunomide (LEF), Sulfasalazine (SSZ) or Cyclosporin A (CSA), neither in percentage of cases nor
in the dose used. We did not find significant differences in the rates or causes of suspension of MTX, LEF and SSZ, but a
tendency for discontinuation was greater in men. Despite less disability, the use of CS on the first visit was more frequent
in men (33.6% vs 23.2%; p=0.018), without differences by age (p=0.42) and with significantly higher doses vs women
(p90, 15mg vs 10mg). Although the cumulative dose at 2 years was similar. In women, the use of CS was significantly lower
in those < 45 and 45-65 years old vs >65 years (p=0.0019).

Conclusion: In our ROA cohort, we detected differences by sex in the use of some DMARD and CS, which cannot be
explained only by the degree of activity, disability, or the causes of drug suspension.

The greater use of combination therapy or biological treatment in women could be due to routine use of DAS-28-VSG, a
gender-biased index (pain, ESR) that can magnify activity, or as a result, lower initial use and lower dose of CS.

Even though the doses of CS in men could be explained by a higher BMI, it is possible that younger women are more reluc-
tant to use it, despite greater disability.

Disclosure: M. Nikitsina: None; M. Ahij�on Lana: None; I. Gonz�alez-Álvaro: None.
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Depletion of Citrullinated Vimentin-reactive Follicular Helper T Cells with
Treatment-induced Remission of Recent-onset Rheumatoid Arthritis
When Compared to Non-remission at 6 Months
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Background/Purpose:More than 50% of people with new-onset RA may achieve remission within the first year on conven-
tional synthetic (cs)-DMARDs. Sustained remission confers better long-term outcomes, including a greater potential to stop
treatment. To understand the state of autoreactive T cells associated with remission and the potential for this restored
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immune tolerance, we compared the trajectory of changes in CD4+ autoreactive T cells recognising citrullinated (cit)-
vimentin in RA patients achieving remission or not at 6 months post-onset.

Methods: Fifteen drug-naïve HLA-DRB1*04:01, *01:01 or *04:04+ RA patients were recruited within 3 months of diagnosis
to the Australian Autoimmune Arthritis Biobank Collaborative (A3BC), and treated with methotrexate, hydroxychloroquine,
sulfasalazine and leflunomide, singly or in combination. They were followed for at least 6 months, and up to 24 months. Dis-
ease activity scores (DAS) and PBMC were collected at baseline, 6, 12 and 24 months. At 6 months, remission was defined
as DAS28-CRP< 2.4. PBMC were assessed using a 17-marker spectral flow panel, incorporating HLA-
DRB1*04:01/01:01-VimentinCit6459-71 or HLA-DRB1*04:04-VimentinCit7166-78 tetramers. Changes in the number of cit-
vimentin-specific cell subsets over time were assessed using a generalized linear mixed model with a negative binomial dis-
tribution, while differences in paired remission/non-remission group comparisons used the Wilcoxon signed-rank test.

Results: The mean age at disease onset was 59.1 years (SD 13.6). Twelve of the 15 were ACPA+, 11 RF+ and 10 ACPA
+RF+. Eleven of 15 (72.7% ACPA+) achieved remission at 6 months. At baseline, relative to the total CD4+ population,
the cit-vimentin-specific CD4+ T cells were enriched in CXCR5+PD1+ follicular helper (Tfh), CXCR5-PD1+ peripheral helper
(Tph), CXCR3+CCR4+ memory, CD39+ T cell and CD25+CD127- Treg phenotypes, and depleted in naïve and CD39+Treg
phenotypes. When comparing trajectories over 12 months, cit-vimentin-specific CD4+ Treg and Tfh were differentially
expressed, with a steeper reduction in Tfh in patients achieving remission than non-remission by 6 months. These changes
were not observed in total CD4+ T cells. By 6 and 12 months, cit-vimentin-specific T cells were no longer enriched in Tfh,
Tph, CXCR3+CCR4+ memory or depleted in Treg relative to CD4+ T cells.

Conclusion: In early RA, peripheral blood cit-vimentin-specific T cells are enriched in memory T cells with effector, helper
and regulatory phenotypes, but depleted in CD39+ effector Treg. The differential changes in cit-vimentin-specific Tfh and
Treg in DMARD-induced remission underscore the importance of rapid modulation of antigen-specific T-cell help for
ACPA+ B cells to achieve a remission outcome.

Disclosure: J. Hee: None; H. Nel: None; Y. Abraham: Janssen Research and Development – J&J, 3, 11;
K. Chakradeo: None; M. Roch: None; T. Lynch: None; L. March: None; M. Wechalekar: None; H. Keen: None;
R. Thomas: AbbVie/Abbott, 2, CSL, 2, 5.

Abstract Number: 2257

Comparison of the Safety and Effectiveness of Originator Rituximab
(Mabthera®) versus Biosimilar (Riximyo®) in Rheumatoid Arthritis: A
Retrospective Unicentric Analysis

Barbara Bayeh1, Fanny Neira1, Karina Bonfiglioli1, Nadia Aikawa2, ANA PAULA ASSAD1, Renata Miossi1, Fernando
Souza3, Carlos Emilio Insfran Echauri1, Henrique Giardini1, Emily Figueiredo Neves Yuki1, Henrique Carriço Da Silva1,
Andre Franco1, Diogo Domiciano1, Julio Moraes4, Eloisa Bonfa1, Carla Goncalves Schahin Saad3, Ana CristinaMedeiros-
Ribeiro5 and Andrea Shimabuco3, 1Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina,
Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 2Rheumatology Division and Pediatric
Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP,
Brazil, 3Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São
Paulo, SP, Brazil, 4Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao
Paulo, Sao Paulo, SP, Brazil, Jundiai, Brazil, 5Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de
Medicina, Universidade de Sao Paulo, Sao Jose Dos Campos, Brazil
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunobiological drugs emerged as a revolutionary option for treating inflammatory chronic rheu-
matic diseases, particularly rheumatoid arthritis (RA). However, the extremely high costs associated with originator drugs
caused an overload in the health systems worldwide. At the end of patent period, biosimilars (BS) were announced as a
cost-effective alternative. BS are biological drugs containing a version of the active substance of an already authorized orig-
inal biological product. Few studies have assessed the switch from originator Rituximab (RTX) Mabthera® (MBT) to the bio-
similar Riximyo® (RIX) in RA patients. Our purpose was to evaluate safety and treatment response in RA patients receiving
RTX for the first time by comparing MBT and RIX presentations, focusing on articular response.

Methods: A single-center retrospective analysis was conducted using a medical electronic database in a tertiary center in
Brazil. Inclusion criteria comprised individuals aged over 18 years with RA who were prescribed MBT or RIX between
January 2010 and October 2023. Data were collected at baseline and after six months of the first cycle of RTX, regardless
of whether it was originator or BS.

Results: A total of 76 patients treated with MBT and 63 treated with RIX were included. Due to the historical access to
bDMARDs in Brazil, patients who received MBT were different from those who received RIX: they were younger (mean
age: 55.1 vs 58.7, p=0.017), with a more frequent indication for treatment due to articular activity (90.8% vs 73.0%,
p=0.007) and less due to pulmonary involvement (10.5% vs 23.8%, p=0.041), and were less refractory, with a lower number
of failures to previous bDMARDs [1(0-2) vs 2(1-4), p=0.005]. When considering the subgroup of patients who had previously
used up to two bDMARDs and only articular indication for RTX, patients with RIX were still older (63.3 vs 54.1, p=0.012) and
presented a longer disease duration at the beginning of treatment (18.6 vs 12.7, p=0.036). There was no difference of
sDMARDs associated with RTX in both groups (p >0.05). Regarding treatment efficacy, the two groups MBT and RIX pre-
sented similar responses after six months as evidenced by the following measures: SDAI [11.1(6.0-19.9) vs 16.3
(9.6-23.5), p=0.381], CDAI [10.0(5.0-19.6) vs 16.0(9.0-22.0), p=0.415), DAS28 [ 3.8 ± 1.5 vs 4.3 ± 1.4, p=0.387) and
DAS28-CRP (3.6 ± 1.5 vs 3.8 ± 1.6, p=0.580), 50% reduction in baseline SDAI (SDAI50%) (42.1%vs21.4%, p=0.209)
and reduction in DAS28-CRP >1.2(deltaDAS28-CRP >1.2) (65.8%vs42.9%, p=0.203), respectively. Furthermore, there
were no statistical differences in infusion-related reactions (7.9% vs 14.3%, p=0.602) or final prednisone dose [5(5-10) vs
5(0-7.5), p=0.220].

Conclusion: In this real-life retrospective analysis, we found a similar pattern of articular response and infusional safety
among patients who received originator MBT and biosimilar RIX, confirming data from pharmacokinetic and phase III clinical
studies used to RIX approval. However, historical discrepancies regarding the availability and indication of the drug pre-
cludes a definitive conclusion.

Disclosure: B. Bayeh: None; F. Neira: None; K. Bonfiglioli: None; N. Aikawa: GlaxoSmithKlein(GSK), 5; A. ASSAD:
GlaxoSmithKlein(GSK), 5; R. Miossi: None; F. Souza: None; C. Insfran Echauri: None; H. Giardini: None;
E. Figueiredo Neves Yuki: GlaxoSmithKlein(GSK), 5; H. Carriço Da Silva: None; A. Franco: None; D. Domiciano:
None; J. Moraes: None; E. Bonfa: GlaxoSmithKlein(GSK), 5; C. Saad: GlaxoSmithKlein(GSK), 5; A. Medeiros-
Ribeiro: GlaxoSmithKlein(GSK), 5; A. Shimabuco: None.
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Abstract Number: 2258

The Window of Opportunity: A Concept Also Applicable to
Undifferentiated Arthritis

Patricia Quiroga Colina1, María Paula Álvarez2, Maryia Nikitsina3, Marina Dueñas4, Juan Carlos S�aez5, Cristina Valero6,
Jesus A García-Vadillo7, María Ahij�on Lana3, Santos Castañeda8, Eva Tomero Muriel9, Esther Vicente-rabaneda8, Ana
Romero5, Irene Llorente5, Miren Uriarte-Ecenarro5, Rosario García-Vicuña2, Ana Ortiz8 and Isidoro Gonz�alez-Álvaro3,
1Division of Rheumatology, Hospital Universitario de La Princesa, Madrid, Spain, 2Hospital Universitario de La Princesa,
Madrid, Madrid, Spain, 3University Hospital La Princesa, Madrid, Madrid, Spain, 4Servicio de Reumatología Hospital La
Princesa, Madrid, Madrid, Spain, 5H.U.La Princesa, Madrid, Spain, 6Hospital de la Princesa, Madrid, Spain, 7H La Princesa,
Madrid, Spain, 8Hospital Universitario de la Princesa, Madrid, Spain, 9La Princesa Hospital, Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The window of opportunity is well established in patients with rheumatoid arthritis (RA) but it is
unclear in patients with undifferentiated arthritis (UA). This study described changes in the management of patients with
UA over 20 years in a registry of patients with recent-onset arthritis in a tertiary hospital in Madrid and analysed whether
the concept of a window of opportunity could exist in these patients.

The objective was to describe the influence of disease-modifying antirheumatic drugs (DMARD) on activity and disability in
patients with UA.

Methods: All patients classified as UA at the first visit from September 2001 to December 2019 were included. Demo-
graphic, clinical, analytical and treatment data were collected in a protocolised manner at four consecutive visits (baseline,
6 months, 1 and 2 years). To assess management changes, patients were grouped into four five-year periods (Q1 from
2001 to 2004, Q2 from 2005 to 2009, Q3 from 2010 to 2014 and Q4 from 2015 to 2019). Statistical analysis was performed
with Stata 14.1 using the appropriate tests for bivariate analysis according to the type and distribution of variables. A multi-
variable model nested by patient and visit (xtgee command) was fitted to analyse the influence of the different variables on
disease activity. All variables differing between five-year periods and those related to arthritis activity were included.

Figure 1. A) UA activity measured by a hospital-designed index (HUPI) over the five-year periods. B) Functionality of UA patients measured by HAQ
over the five-year periods (Q1 from 2001 to 2004, Q2 from 2005 to 2009, Q3 from 2010 to 2014 and Q4 from 2015 to 2019).
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Results: 309 patients were included in the analysis (77.7% female; age at disease onset 52 years [RIQ: 39-63]). The per-
centage of non-smokers decreased from the first to the last five-year period (67 vs 42.3%; p< 0.0001). There was a trend
towards an increase in seropositive cases (RF and anti-CCP) from the first to the last five-year period (p=0.013 and
p=0.001, respectively). Time to first consultation and initiation of first DMARD decreased respectively from 6.6 (RIQ: 4.1-
10.0) and 14.1 (RIC 5.2-31.5) months in the first five-year period to 3.5 (RIQ: 1.8-7.6) and 6.4 (RIC 2.8- 18.4) months in
the last five-year period (p=0.0019 and p=0.0001). Over the five-year periods, the use of methotrexate increased (16.7%
more, p=0.004) and the use of antimalarials and sulfasalazine decreased (28.9% and 13.7% less, respectively, p=0.014).
Disease activity progressively decreased, with a higher percentage of patients in remission at two years (25%more in the last
five years p=0.046) and a progressive improvement in functionality, with a higher percentage of patients with mild disability in
the last five-year period (26.3% more p=0.028) (Figures 1 and 2). After two years of follow-up, 45.4% of patients maintained
the diagnosis of UA, 23.6% changed the diagnosis to RA, 4.6% to spondyloarthropathies and 26.4% to other processes,
with no significant changes over time. Adjusting for all variables differing between the five-year periods (seropositivity, smok-
ing and treatments), as well as those affecting disease activity (sex and age), a decrease in arthritis activity was observed in all
five-year periods compared to the first (Q2 and Q4 p=0.032, Q3 p=0.003).

Conclusion: Our preliminary results suggest that the therapeutic window of opportunity also exists in patients with UA by
showing improvement in disease activity and functional capacity.

Disclosure: P. Quiroga Colina: None; M. Álvarez: None; M. Nikitsina: None; M. Dueñas: None; J. S�aez: None;
C. Valero: AbbVie/Abbott, 6, Eli Lilly, 6, Grunenthal, 6, Novartis, 6, 12, Attending meetings and/or travel, UCB,
12, Attending meetings and/or travel; J. García-Vadillo: None; M. Ahij�on Lana: None; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; E. Tomero Muriel: None;
E. Vicente-rabaneda: None; A. Romero: None; I. Llorente: None; M. Uriarte-Ecenarro: None; R. García-Vicuña:

None; A. Ortiz: None; I. Gonz�alez-Álvaro: None.

Figure 2. Percentage of UA patients in remission over the five-year periods.
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Abstract Number: 2259

Effects of Anti-Obesity Medications in RA Patients

Elizabeth Dente1, David Kellner2, Vincent Tran2, Travis Welsh2, Victor Tran3, Angshuman Saha1, Jenny Brook1, David
Elashoff4 and Veena Ranganath2, 1UCLA, Los Angeles, 2UCLA, Los Angeles, CA, 3UCLA, Costa Mesa, CA, 4UCLA
Department of Medicine Statistics Core, Los Angeles

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: It is standard practice to advocate for weight loss in patients with rheumatoid arthritis (RA) and obe-
sity. Obesity and rheumatoid arthritis are both independently associated with cardiovascular disease. In addition, evidence
suggests that obese RA patients are less likely to achieve remission and that weight loss may improve disease activity out-
comes. Semaglutide and tirzepatide, both anti-obesity medications (AOM), were recently approved by the Food and Drug
Administration (FDA) for treatment of obesity. However, there is currently a paucity of data on the clinical effects of AOM in
RA patients.

Methods: In this retrospective cohort study, we identified a group of patients with >1 RA diagnosis code in the electronic
medical record who were prescribed an AOM (semaglutide or tirzepatide, either oral or subcutaneous). Detailed chart review
of 554 patients revealed that 229 patients had RA (listed as a primary diagnosis in ≥2 rheumatology notes), and that 152 of
these RA patients took the prescribed AOM. These patients’ charts were abstracted for demographics, weight, obesity-
related comorbidities, current RA therapies, clinical and laboratory values, and adverse events at 3-month intervals for up
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to a year after starting AOM. There was significant incomplete data for composite disease activity RA outcomes. Changes in
clinical and laboratory values over time were assessed using a linear mixed effects model where time was modeled as a fixed
linear effect and the intercepts were modeled as random effects varying with subjects.

Results: The cohort had a mean age of 58.1 years and was predominantly female (90.1%). Obesity-related comorbid con-
ditions were prevalent, including dyslipidemia (59.9%), diabetes (51.3%), hypertension (56.6%), and coronary artery disease
(16.4%). RA patients were started on either semaglutide (93.4%) or tirzepatide (6.6%). There were significant reductions in
weight, body mass index (BMI), acute phase reactants (erythrocyte sedimentation rate [ESR], C-reactive protein [CRP]), pain
visual analogue scale (VAS), and lipids (total cholesterol, LDL cholesterol, and triglycerides) during the study period (Table 2).
Approximately 15% of RA patients taking AOM had gastrointestinal side effects. There were 42 RA patients who discontin-
ued AOM during the study period; the most common reasons for discontinuation were gastrointestinal side effects (23.8%),
insurance issues (26.2%), and inefficacy (9.5%).

Conclusion: Our study suggests that the use of AOM may be associated with improvement in cardiovascular disease risks
and pain within RA patients. Treatment with AOM was associated with significant weight loss as well as improvements in
acute phase reactants (ESR and CRP), pain VAS, and lipids. The most common reasons for stopping AOM were gastroin-
testinal side effects and insurance issues. Further research is warranted to confirm the results of this retrospective study,
and to examine RA disease activity outcomes.

Disclosure: E. Dente: None; D. Kellner: None; V. Tran: None; T. Welsh: None; V. Tran: None; A. Saha: None;
J. Brook: None; D. Elashoff: Eli Lilly, 2, mallinckrodt, 5; V. Ranganath: Eli Lilly, 2, mallinckrodt, 5.
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Abstract Number: 2260

Statin Use in Patients with Rheumatoid Arthritis (RA) and Osteoarthritis:
Are RA Patients More Likely to Receive Statins?

Axi Patel1, Pim Jetanalin2, WL Galanter1, Elaine Adams3 and HJ CHANG2, 1University of Illinois at Chicago; Jesse Brown
VA Medical Center, CHICAGO, IL, 2RHEUMATOLOGIST, CHICAGO, IL, 3Jesse Brown VA Medical Center, La Grange, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) patients have an increased risk of cardiovascular disease (CVD) partly due
to accelerated atherosclerosis from chronic inflammation. However, this increased risk is not fully captured by conventional
risk calculators. Statins are known to reduce cardiovascular events and mortality in patients and are commonly used for pri-
mary and secondary prevention of CVD. Our goals are to 1) Evaluate whether RA patients are more likely to receive statin
therapy compared to patients with osteoarthritis (OA), and 2) Examine the influence of various covariates on statin prescrip-
tion rates.

Methods: A retrospective cohort study was conducted at a large urban academic medical center using data collected
between January 1, 2018, and September 12, 2020. Patients aged 18 or older and diagnosed with either RA or OA, but
not both, were included in the study. RA and OA patients were identified based on ICD-10 diagnosis codes. OA patients
were used as the comparison group because, unlike systemic rheumatologic diseases, OA is not considered a risk
enhancer for CVD. Multivariate logistic regression was utilized to analyze the association between statin prescriptions and
covariates, including age, sex, ethnicity, social deprivation index (SDI), and RA diagnosis.

Results: A total of 1784 RA patients and 11172 OA patients were included. We found that RA diagnosis was associated
with a 24% lower likelihood of receiving statins (OR: 0.761, 95% CI: 0.672-0.863, p=2E-05). Logistic regression analysis
indicated that age was significantly associated with statin prescriptions, with a 68% increase in likelihood for every decade
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of age (OR: 1.68, 95% CI: 1.63-1.74, p< 2e-16). Male sex was associated with an 18% increase in statin prescribing (OR:
1.178, 95% CI: 1.080-1.284, p=0.0002). SDI was positively associated with statin prescription (OR: 1.026 per 5-unit
increase, 95% CI: 1.017-1.035, p=2e-08). Compared with Black patients, Asian, Hispanic, and White patients were less
likely to receive statin prescriptions (Asian: OR: 0.775, 95% CI: 0.574-1.046, p=0.096; Hispanic: OR: 0.741, 95% CI:
0.670-0.820, p=5E-09; White: OR: 0.675, 95% CI: 0.596-0.765, p=7E-10).

Conclusion: Our study shows that RA patients were 24% less likely to receive statins compared with OA patients, despite
their higher cardiovascular risk due to an underlying chronic inflammatory state. This suggests a potential underutilization of
statins in RA patients, indicating the need for better awareness and management to reduce the high risk of CVD in the RA
population. Furthermore, prescribing of statins was found to increase with age, male sex and higher SDI. A detailed analysis
of individual risk factors is required to understand the differences.

Disclosure: A. Patel: None; P. Jetanalin: None; W. Galanter: None; E. Adams: None; H. CHANG: None.

Abstract Number: 2261

Risk of Cervical Intraepithelial Neoplasia During Janus Kinase (JAK)
Inhibitor Treatment in Patients with Rheumatoid Arthritis: A
Retrospective Cohort Study

Mi-Ra Cho1, Young-Eun Kim2, Yeo-Jin Lee3, Soo Min Ahn2, Seokchan Hong1, Ji Seon Oh1, Chang-Keun Lee1, Bin Yoo1 and
Yong-Gil Kim1, 1Asan Medical Center, Seoul, Republic of Korea, 2Asan medical center, University of Ulsan College of
Medicine, Seoul, Republic of Korea, 3Asan medical center, Seoul, South Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus kinase (JAK) inhibitors are increasingly used in the treatment of Rheumatoid arthritis (RA);
however, concerns have been raised about their potential to elevate the risk of malignancy. Nonetheless, there have been
few studies on the risk of cervical intraepithelial neoplasia (CIN) in patients with JAK inhibitor therapy. This has led to a clinical
issue regarding whether to initiate JAK inhibitors in patients with CIN, even after curettage resection.

SDI = Social Deprivation Index; RA = Rheumatoid Arthritis
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This study aims to compare the incidence and recurrence rates of CIN in patients treated with JAK inhibitors versus tumor
necrosis factor (TNF) inhibitors, to determine whether JAK inhibitors increase the risk of CIN or influence its recurrence com-
pared to TNF inhibitors.

Methods: We conducted a retrospective single-cohort study at Asan Medical Center, a tertiary referral hospital in Seoul,
South Korea between January 1999 and April 2024. The occurrence of CIN was identified using diagnostic codes (N870,
N871, N879, D069). We considered the recurrence of CIN to be associated with the target medication if the event occurred
within one year of the medication. We employed Kaplan-Meier survival analysis to compare the incidence and recurrence
rates of CIN based on drug exposure in patients undergoing treatment with JAK inhibitors and TNF inhibitors.

Results: A total of 19,026 patients with RA, including 1,137( 5.98% ) with TNF inhibitors and 466 ( 2.45% ) with JAK inhib-
itors were identified. Among these, patients who were cured of CIN were recruited and followed up. During a total follow-up
of 41.75 person-years, CIN occurred in 12 patients, yielding an incidence rate of 28.74 per 100 person-years. The median
age of patients at the diagnosis of CIN was 48. Over the study period, we observed event occurrences in each group, in
the JAK inhibitor group (n=6) and in the TNF inhibitor group (n=6) (Table 1). In the JAK inhibitor group, 3 events were

Table1.Patients characteristics

Figure 1. Kaplan-Meier Survival Curve Comparing the Risk of Recurrence in Patients Treated with JAK Inhibitors and TNF Inhibitors
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recorded: 3 recurrences, and 0.14 events per person-year. In the TNF inhibitor group, 4 events occurred: 3 single recur-
rences, 1 double recurrence, and 0.20 events per person-year. The analysis revealed no significant difference in recurrence
rates between the two drugs during the exposure period (Kaplan-Meier chi-square test χ2 = 0.118, p > 0.05, Figure 2).

Conclusion: Among the patients cured of CIN, JAK inhibitors do not appear to increase the risk of recurrence compared to
TNF inhibitors.

Disclosure: M. Cho: None; Y. Kim: None; Y. Lee: None; S. Ahn: None; S. Hong: None; J. Oh: None; C. Lee: None;
B. Yoo: None; Y. Kim: None.

Abstract Number: 2262

Window of Opportunity in the Treatment of Rheumatoid Arthritis -
Interstitial Lung Disease with Abatacept. National Multicenter Study of
526 Patients

Ana Serrano-Combarro1, Belén Atienza-Mateo2, Libe Ibarrola Paino3, Ivette Casafont-Sole4, Jesús Loarce5, Juan María
Blanco Madrigal6, Santos Castañeda7, Rafaela Ortega-Castro8, Natalia Mena V�azquez9, Nuria Vegas Revenga10, Lucía
Domínguez Casas11, Cilia Peralta Ginés12, Miriam Retuerto Guerrero13, Lorena Pérez Albadalejo14, Rubén L�opez
S�anchez15, MARIA GUADALUPE MANZANO CANABAL16, Anahy Maria Brandy-Garcia17, Patricia Lopez Viejo18, Gema
Bonilla19, Olga Maíz Alonso20, Carmen Carrasco-Cubero21, Marta Garijo Bufort22, Ana Urruticoechea Arana23, Sergi
Ordoñez24, Carmen Gonz�alez Montagut25, Andrea García-Valle26, Juan Ram�on De Dios27, María Martín L�opez28, Tom�as
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Background/Purpose: Interstitial lung disease (ILD) is a severe complication of rheumatoid arthritis (RA). Abatacept (ABA)
has demonstrated efficacy in the treatment of RA-ILD. Our objective is to compare the efficacy of ABA in RA-ILD patients
according to ILD duration.

Methods: National multicenter study of 526 RA-ILD patients treated with ABA. Patients with ABA initiation early in the dis-
ease (during the first 6 months since ILD diagnosis) were compared to those in whom ABA was started after 2 years of
ILD diagnosis (“early” vs. “late” group, respectively). We analyzed in the 2 groups the following outcomes: a) forced vital
capacity (FVC), b) diffusing capacity of the lungs for carbon monoxide (DLCO), c) chest high resolution computed tomogra-
phy (HRCT), d) dyspnea (modified Medical Research Council scale), and e) arthritis activity (DAS28-ESR or clinical records).

Results: A total of 223 patients were included in the “early” group and 170 patients in the “late” group. Baseline demo-
graphic and clinical characteristics are shown in Table. Mean baseline values of FVC were significantly higher in the “early”
group. The evolution of FVC and DLCO for 48 months is shown in Figure. Both parameters remained stable during
48 months of ABA therapy, with statistically significant differences found in case of FVC (although lower stable values of
FVC in the “late” group). Available chest HRCT images improved/ stabilized in 74% and 57% of patients in the “early” and
“late” group, respectively. Stabilization or improvement of dyspnea was found in most patients of both groups.

Conclusion: Treatment with ABA at any time of the course in the ILD seems to prevent interstitial lung progression. How-
ever, our results suggest that the same treatment (ABA) prescribed early in RA-ILD, may be preferable to preserve lung func-
tion (“window of opportunity”).

Table. Main general features at baseline of RA-ILD patients with “early” vs. “late” initiation of ABA in ILD course.
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The Potential Use of Circulating Extracellular Vesicles for Improved
Diagnosis and Therapy in Rheumatic Inflammatory/autoimmune
Diseases: Proof of Concept Studies
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Figure. Evolution of pulmonary function tests in RA-ILD patients with “early” and “late” initiation of ABA in ILD course. FVC and DLCO are
expressed as mean (95%CI) and compared between the 2 groups. (*) P value is statistically significant at baseline, 24, 36 and 48 months of
follow up.
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Background/Purpose: Many patients with rheumatic conditions do not completely respond or are refractory to biological
therapy. Therefore, there are unmet medical needs in the treatment of such diseases, which should be addressed by novel
approaches. Accumulating evidence suggests that extracellular vesicles (EVs) play a role in the development and modulation
of rheumatic autoimmune processes. In the current study, we aimed to prove the potential therapeutic and diagnostic
potential of patients-derived circulating EVs in rheumatic inflammatory/autoimmune diseases.

Methods: Plasma/serum-derived EVs were isolated from arthritic mice (collagen-induced arthritis [CIA] model) and from
patients with rheumatoid arthritis (RA) and fibromyalgia syndrome (FMS) using: ultrafiltration, a commercial exosome purifi-
cation kit (NORGEN BIOTEK CORP), and size exclusion chromatography techniques. Characterization of these EVs was
conducted using nanoparticle tracking analysis, transition electron microscopy and western blot analysis. The expression
of ’tissue-specific homing receptors’ such as integrins, on plasma/serum-derived EVs isolated from arthritic mice (CIA
model) or RA patients, was examined, using WB analysis. EVs were labelled using DiR fluorescent dye and their potential
in-vivo migration towards inflamed synovia, was explored in collagen antibody-induced arthritis (CAIA) model, using In Vivo
Imaging System (IVIS). Cellular uptake of RA patients-derived labelled EVs was conducted using SW982, a human synovial
cells.

Results: We found that EVs isolated from arthritic mice (CIA model) express the synovial homing receptor αVβ3 integrin.
Importantly, autologous labeled EVs, derived from blood of arthritic mice (CAIA model), can migrate specifically towards
inflamed synovia (Fig. 1). These EVs strongly expresses glucose transporter 1 (mGLUT1) which in turn, improves their

Figure 1: Extracellular vesicles (EVs) which have been isolated from diseased arthritic mice (CAIA model), labelled with DiR fluorescent dye and
injected i.v. into healthy or diseases mice – can migrate towards inflamed joints.
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therapeutic potential to be loaded with anti-inflammatory drugs using glucose-coated gold nanoparticles (GNPs). Moreover,
we show that EVs derived from plasma of RA patients express the αVβ3 integrin and can be taken up by LPS/TNFα-induced
activated human synovial cell line in vitro.

We also found a significant secretion of small EVs in the blood of FMS patients as compared to sex- and age-matched
healthy controls. Importantly, proteomic analysis of circulating EVs derived from FMS patients revealed the expression of
neurological/pain- (e.g. Cofilin-1), mitochondrial- (SFXN1, MT-C02, VDAC1), immunological- (e.g. Complement component
1q) and ROS/oxidative stress-related proteins (e.g. Superoxide dismutase) in EVs of patients only and not in sex- and age-
matched healthy controls (Fig. 2).

Conclusion: We show the potential therapeutic use of autologous plasma-derived EVs in the management of RA and the
potential diagnostic use of plasma-derived EVs in FMS. We believe that the use of these natural, non-immunogenic, nano-
carriers (’EVs’) will have a huge impact in the field of diagnosis and drug delivery in rheumatic inflammatory/autoimmune dis-
eases in the near future, as can be already seen in a few ongoing clinical trials.

Disclosure: G. Halpert: None; O. Moskovitch: None; L. Israel: None; E. Govrin: None; B. Gilburd: None; O. Segal:
None; A. Anaki: None; T. Caller: None; D. Yechiali: None; S. Segev: None; O. Gendelman: None; A. Watad: None;
R. Mehrian-Shai: None; R. Popovtzer: None; H. Amital: None.

Abstract Number: 2264

The Risk of Malignancy and Major Adverse Cardiovascular Events with
the Use of Janus Kinase Inhibitors in Patients with Rheumatoid Arthritis:
A Systematic Review and Meta-Analysis of Real-World Evidence

Majeed Haider1, Osama Alalwan2 and Helen Harris3, 1Salmaniya Medical Complex, Manama, Bahrain, 2Salmaniya
Medical Complex, Bahrain, Bahrain, 3NHS Lothian, Western General Hospital, Edinburgh, Scotland, United Kingdom

Figure 2: Heatmap visualization of protein expression profiles, in blood-derived small extracellular vesicles (sEVs) isolated from FMS patients
vs. healthy controls, identified by proteomics analysis.
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Background/Purpose: Tofacitinib is the first Janus Kinase Inhibitor (JAKi) approved for treating adults with rheumatoid
arthritis (RA). Recently, its use has been linked to an increased risk of major adverse cardiovascular events (MACE) and
malignancy. These concerns emerged from the findings of the oral surveillance trial, which is a mandated post-authorization
safety trial designed to assess the risk of MACE and malignancy in JAKi versus Tumor Necrosis Factor inhibitors (TNFi)
patients (1). We aimed to investigate whether these concerns have been replicated in real world settings. Our objective
was to quantify the risk of MACE, overall malignancies, and non-melanoma skin cancer (NMSC) associated with the use of
JAKi versus TNFi in RA patients in daily clinical practice settings.

Methods: A systematic literature review was conducted using four databases (Medline, Embase, Scopus and Web of Sci-
ence). Databases were searched from inception until March 30th, 2024. Only observational cohort studies that assessed
the risk of MACE and malignancy in JAKi versus TNFi in adult RA patients were retrieved. A quantitative data synthesis
was carried out using a random effects model with the inverse variance method to calculate the pooled hazard ratios
(HR) with 95% confidence interval (CI). Risk of bias in eligible studies was assessed using Risk of Bias In Non-randomized
Studies - of Interventions (ROBINS-1) tool created by the Cochrane collaboration (2). This review was registered with the
International Prospective Register of Systematic Reviews (PROSPERO registration ID: CRD42024525148).

Results: Thirty-five studies describing a total of more than 350,000 patients were eligible for our study. Most patients were
female and above 50 years of age on average. Geographically, 14 studies were from Asia, 13 from Europe, 7 from North
America, and 1 from Oceania. Tofacitinib was evaluated solely against TNFi in 14 studies. Baricitinib and Upadacitinib were
included in 16 and 6 studies, respectively. Around half of the studies were judged as low risk of bias based on the ROBINS-I
tool. The results of data synthesis showed a HR of 0.95 [0.84–1.07], 0.97 [0.90–1.04], and 1.17 [1.07–1.28] (Figures 1,2,
and 3, respectively) for the risk of MACE, malignancy and NMSC in JAKi versus TNFi patients.

Figure 1: Meta-analysis for the Risk of MACE in JAKi versus TNFi.
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Conclusion: JAKi were not associated with increased risk of MACE or malignancy when compared to TNFi in a real-world
setting. However, JAKi were associated with a small increased risk of NMSC.

References

1. R. YS, L. BD, R. MT, G. KG, Roy F, L. RJ, et al. Cardiovascular and Cancer Risk with Tofacitinib in Rheumatoid Arthri-
tis. N Engl J Med [Internet]. 2022 Jan 26;386(4):316–26. Available from: https://doi.org/10.1056/NEJMoa2109927
2. Sterne JAC, Hern�an MA, Reeves BC, Savovi�c J, Berkman ND, Viswanathan M, et al. ROBINS-I: a tool for assessing
risk of bias in non-randomised studies of interventions. BMJ [Internet]. 2016 Oct 12;355:i4919. Available from: http://
www.bmj.com/content/355/bmj.i4919.abstract
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1, Novartis, 5.

Figure 2: Meta-analysis for the Risk of malignancy in JAKi versus TNFi.

Figure 3: Meta-analysis for the Risk of NMSC in JAKi versus TNFi.
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Abstract Number: 2265

Patient’s Global Assessment of Disease Activity Is the Most Relevant
Factor for Near-Miss of Boolean 2.0 Remission in Patients with
Rheumatoid Arthritis: Post Hoc Analysis from the Observational
UPwArds Study

Torsten Witte1, Uta Kiltz2, Florian Haas3, Elke Riechers4, Ulrich Prothmann5, Daniela Adolf6, Alexander Rössler7, Kirsten
Famulla8, Konrad Götz7 and Klaus Krüger9, 1Dept of Immunology and Rheumatology, Hannover, Germany,
2Rheumazentrum Ruhrgebiet Herne, Ruhr-University, D-44649 Herne, Germany, 3Internistisch-Rheumatologische
Facharztpraxis, Rheumatology, Tübingen, Germany, 4Hannover Medical School, Department for Rheumatology and
Immunology, Herne, Germany, 5Knappschaftsklinikum Saar GmbH, Püttlingen, Germany, 6StatConsult GmbH, Statistics,
Magdeburg, Germany, 7AbbVie Deutschland GmbH & Co. KG, Immunology, Wiesbaden, Germany, 8AbbVie Deutschland
GmbH & Co. KG, Immunology, North Chicago, 9Rheumatologisches Praxiszentrum, Munich, Germany, München,
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aAchievement of three out of four Boolean 2.0 remission criteria. PtGA, Patient’s Global Assessment of disease activity; SJC, swollen joint count;
TJC, tender joint count.
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Background/Purpose: Patient’s Global Assessment of disease activity (PtGA) was found to be the most relevant limiting
factor for achieving Boolean 1.0 remission in patients with RA.1 The purpose of this analysis was to investigate the predom-
inant factors responsible for near-miss of Boolean 2.0 remission after 6 months of treatment with upadacitinib (UPA) in
patients with moderate-to-severe RA from the UPwArds study.2

aAchievement of three out of four Boolean remission 2.0 criteria (except PtGA ≤2). The values of 232 out of 239 patients (near-misses due to PtGA
>2 [n=132] and patients with Boolean 2.0 remission [n=107]) were included in the logistic regression model, which was statistically significant
(P <0.001). CL, confidence limit; PHQ, Patient Health Questionnaire; PtGA, Patient’s Global Assessment of disease activity; RAID, Rheumatoid
Arthritis Impact of Disease questionnaire.

aAchievement of three out of four Boolean 2.0 remission criteria (except PtGA ≤2). CL, confidence limit; PtGA, Patient’s Global Assessment of dis-
ease activity; RAID, Rheumatoid Arthritis Impact of Disease questionnaire.
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Methods: UPwArds (NCT04267536) was a 12-month, prospective, multicenter, non-interventional post-marketing study
designed to investigate the impact of baseline CRP levels on the effectiveness of UPA in adults with moderate-to-severe
RA in German clinical practice.2 This post hoc analysis was conducted in patients with available data after 6 months of
UPA treatment, in order to determine the predominant factors responsible for failure to achieve remission according to the
revised Boolean 2.0 criteria (swollen joint count ≤1, tender joint count ≤1, CRP ≤1 mg/dL, and PtGA ≤2 [0–10 cm]) after
6 months of follow-up. Patients achieving three out of four Boolean 2.0 remission criteria were defined as near-misses.
Logistic regression analysis was used to evaluate the potential association of previously chosen patient-reported outcomes
(PROs), including Rheumatoid Arthritis Impact of Disease (RAID) questionnaire components and Patient Health
Questionnaire-9 score, with near-miss of Boolean 2.0 remission due to PtGA >2. Additionally, a stepwise logistic regression
model was employed to determine whether any of these components could be included in a predictive model for PtGA >2.

Results: Of 430 patients, 107 (24.9%) achieved Boolean 2.0 remission at 6 months. Of 323 patients who did not achieve
Boolean 2.0 remission, 151 (35.1%) were characterized as near-misses, 132 of whom (87.4% of all near-misses) were
due to PtGA >2 (Table 1). Functional impairment (RAID-2) was the only component found to be significantly associated
with near-miss of Boolean 2.0 remission due to PtGA criterion (odds ratio [OR] =1.643 [confidence limits: 1.112, 2.426])
on logistic regression analysis of all previously chosen variables (Table 2). RAID-2 and pain (RAID-1) were the most relevant
factors selected in the stepwise logistic regression model (chosen significance level for variable entry =0.15; chosen signifi-
cance level for stay =0.2), while functional impairment was the only factor found to be significantly associated with near-miss
of Boolean 2.0 remission because of PtGA >2 (OR =1.593 [1.167, 2.174], i.e.�59.3% higher probability of a near-miss with
each additional point in RAID-2; Figure 1). Testing HAQ-DI as the sole independent variable for predicting near-misses con-
firmed the significant association between functionality and near-miss of Boolean 2.0 remission due to PtGA (OR =3.160
[1.768, 5.645]).

Conclusion: In this analysis, PtGA ≤2 was found to be the main barrier for patients narrowly missing Boolean 2.0 remission,
and functional impairment was the most important driver of PtGA. However, other PROs may also be of high relevance in
individual patients.

Disclosure: T. Witte: AbbVie, 5, Amgen, 5, AstraZeneca, 6, Bristol-Myers Squibb, 5, Celgene, 5, Chugai, 5, Gilead,
5, GlaxoSmithKlein(GSK), 6, Janssen, 5, Lilly, 5, MSD, 5, Mylan, 5, Novartis, 5, Pfizer, 5, Roche, 5, UCB, 5; U. Kiltz:
AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK,
5, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; F. Haas: AbbVie, 2, 5,
Bristol-Myers Squibb, 5, Celgene, 2, 5, Chugai, 5, Galapagos, 5, Gilead, 5, MSD, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche,
5, Sanofi Genzyme, 5; E. Riechers: Abbvie, 2, 5, Chugai, 2, 5, Galapagos, 2, 5, Janssen, 5, Medac, 2, 5, Novartis,
2, 5, Pfizer, 5, Roche, 5, UCB, 2, 5; U. Prothmann: AbbVie, 5, Amgen, 5, Bristol-Myers Squibb, 5, Chugai, 5, Glaxo
Smith Klein, 5, Novartis, 5, Pfizer, 5, Roche, 5, Sanofi, 5, SOBI, 5, UCB, 5;D. Adolf: StatConsult, 3, 11;A. Rössler: Abb-
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Abstract Number: 2266

Immunosuppressive Medications and Common Infections in Patients
with Rheumatoid Arthritis

Michael George1, Kelly Gavigan2, Shilpa Venkatachalam3, David Curtis2, Laura Stradford4, William Benjamin Nowell5,
Fenglong Xie6, Joshua Baker1 and Jeffrey Curtis7, 1University of Pennsylvania, Philadelphia, PA, 2Global Healthy Living
Foundation, Upper Nyack, NY, 3Global Healthy Living Foundation, New York, NY, 4Global Healthy Living Foundation,
Nyack, NY, 5Regeneron, New York, NY, 6University of Alabama at Birmingham, Birmingham, AL, 7University of Alabama
at Birmingham, Hoover, AL
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with RA are at increased risk of serious infection, but less is known about common, non-
serious infections. Our prospective study aimed to assess associations between medications for RA and the risk of common
infections.

Methods: We remotely recruited adults with RA with current DMARD use July 2022-July 2023 who were patients in the
Excellence Network in RheumatoloGY (ENRGY), a national community rheumatology practice-based research network
(PBRN). Participants joined the ArthritisPower Registry (now PatientSpot) using a smartphone or computer and completed
a baseline and up to 6monthly follow-up surveys, reporting medications, patient-reported outcomes, flares, and infections in
the preceding 30 days. Using data from consecutive monthly surveys and excluding those with ongoing infection at the prior
survey, associations between medication use at the prior survey and infection at the subsequent survey were evaluated
using logistic regression with generalized estimating equations to account for multiple observations per participant, adjusting
for confounders. Patients receiving a csDMARD without a concomitant biologic/JAKi were divided into biologic/JAKi naïve
(no prior use) vs. experienced given differences in observed infection risk.

Results: We recruited 351 patients with RA (98% confirmed by EHR diagnosis), with 293 completing ≥1 follow-up survey
(Table 1). Mean age was 60; 84% were female, 87% non-Hispanic White (Table 1). At baseline, 78% were receiving a bio-
logic or JAKi, most commonly a TNF inhibitor, and 22% were on csDMARDs alone (83% methotrexate). Glucocorticoids
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were used by 24%, with most (71%) on ≤5mg/day. After excluding 84 infections due to report of ongoing infection the pre-
vious month, we identified 439 infections (28% of monthly observations, 3.3 infections/patient-year). Associations between
medication use and infection were assessed among 1075 qualifying observations with 289 (27%) total infections and
146 (14%) infections with healthcare encounter or antibiotic use. Compared to those receiving csDMARDs who were bio-
logic/JAKi naïve, current biologic or JAKi use was not associated with either infection outcome; rates of both outcomes were
highest among biologic/JAKi experienced patients currently on csDMARDs alone (Figure 1). Infections were more common
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in those using glucocorticoids ≥10mg/day, but associations were not significant in adjusted models. Winter season, rural
residence, lower PROMIS Function, and previous infection were associated with increased risk for one or both infection out-
comes (not shown). Characteristics of infections including severity and healthcare utilization were similar across treatment
groups (Table 2).

Conclusion: Infections are common in patients with RA. We did not find an increase in the risk for infections in patients
receiving biologics, JAKi, or low-dose glucocorticoids, and our results suggest that exposures and comorbidities may have
a stronger effect than these therapies on the risk of non-serious infections. Studies are needed to determine whether inter-
rupting medications in patients with infection improves or worsens RA-related and infectious outcomes.
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Disclosure: M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; K. Gavigan: Global
Healthy Living Foundation, 3; S. Venkatachalam: None; D. Curtis: None; L. Stradford: AbbVie, 5, Amgen, 5, BMS,
5, Eli Lilly, 5, Global Healthy Living Foundation, 3, Pfizer, 5; W. Nowell: AbbVie, 2, 5, Amgen, 5, Global Healthy Living
Foundation, 12, former employee, Janssen, 2, 5, Regeneron Pharmaceuticals, 3, Scipher Medicine, 5; F. Xie: None;
J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bend-
care, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5,
GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB
Pharma, 2, 5.

Abstract Number: 2267

A Novel Blood-based Assay That Predicts Clinical Response to TNFα
Inhibitors or Janus Kinase Inhibitors in Patients with Rheumatoid
Arthritis

Maggie Louie1, Signe Fransen2, Katherine Dilger1, Kevin Lai1, Diana Abdueva3, David Chernoff4 and Jeffrey Curtis5,
1Aqtual Inc, Hayward, CA, 2Aqtual Inc., sf, CA, 3Aqtual Inc., Hayward, CA, 4SetPoint Medical, Sausalito, CA, 5University of
Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Current rheumatoid arthritis (RA) treatments, including TNFa inhibitors (TNFi) and JAK inhibitors
(JAKi), have transformed the management of RA by controlling symptoms and slowing disease progression. However, not
all patients will respond to a specific therapy, resulting in patients failing multiple therapies before finding an effective treat-
ment. Here, we present the development of a machine learning (ML) classifier leveraging active chromatin cell-free DNA
(cfDNAac) signals in the blood to differentiate RA patients likely to respond to TNFi or JAKi therapy from those who will not.

Methods: A total of 48 RA participants undergoing a switch in therapy to either TNFi (n=19) or JAKi (n=29) were selected from
the CorEvitas BIO-100 registry based on response class. The participants, aged 20-80 years (median=57), consisted of 89.5%
females, with 89.6% identifying as White. The cohort included 21 responders and 27 non-responders based on Clinical Dis-
ease Activity Index (CDAI) scores collected at baseline and six months post-therapy initiation. Response was defined according
to minimally clinically important differences established for CDAI, requiring improvement >12 units for patients starting in high
disease activity, and >6 units for patients starting in moderate disease activity. Baseline plasma samples were processed using
a novel active chromatin capture assay that enables non-invasive access to tissue- and disease-specific molecular signatures.
Two separate ML classifiers were developed using a 5-repeat 10-fold cross-validation approach for training and testing— an
overall therapy response classifier and a drug class-specific therapy response classifier.

Results: Approximately 650 features were identified during feature selection and subsequently used to develop a ML model
that differentiates responders from non-responders. In a combined cohort of patients receiving either TNFi or JAKi treat-
ments, the therapy response classifier achieved a sensitivity of 80% at a specificity of 85%. When comparing features that
discriminated responders from non-responders, cell-type enrichment analysis identified signatures of cell types known to
be associated with the joint synovium including fibroblasts and immune cells such as antigen presenting cells, macro-
phages, and monocytes. Furthermore, a separate response classifier developed specifically for JAKi exhibited a sensitivity
of 80% and a specificity of 83% in identifying JAKi responders.
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Conclusion: Using this novel active chromatin capture method, we developed two classifiers— one capable of predicting
responders from non-responders, and another capable of predicting outcomes within a therapy class. Cell-type enrichment
analysis established a link between the classifier features and tissue-specific RA pathobiology, offering insights into the
underlying cellular mechanisms driving treatment response. Further efforts to expand the cohort are underway to develop
a more robust classifier that captures the inherent heterogeneity of RA and delivers a positive prediction of drug-class spe-
cific therapy response for multiple drug classes.

Disclosure: M. Louie: Aqtual Inc., 3, 11; S. Fransen: Aqtual Inc, 3, 11; K. Dilger: Aqtual Inc., 3, 10, 11; K. Lai: Aqtual
Inc., 3, 10, 11; D. Abdueva: Aqtual Inc., 3, 4, 8, 10, 11; D. Chernoff: Aqtual Inc., 2, Reflexion Pharma, 2, 11, SetPoint
Medical, 3, 11; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona,
2, 5, Crescendo, 2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5.

Abstract Number: 2268

The Discontinuation and Effectiveness of Sequential Advanced Therapy
in Rheumatoid Arthritis, a Real-World Data

Mohammad Movahedi1, Angela Cesta2, Xiuying Li2, Bindee Kuriya3, Sibel Aydin4, Claire Bombardier5 and Pooneh
Seyed-Akhavan6, and OBRI investigators, 1Toronto General Hospital Research Institute, University Health Network,
Toronto, ON, Canada, 2UHN, Toronto, ON, Canada, 3University of Toronto - Toronto, Toronto, ON, Canada, 4Ottawa
Hospital Research Institute, Ottawa, ON, Canada, 5University of Toronto, Toronto, ON, Canada, 6Sinai Health System,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with rheumatoid arthritis (RA) who fail conventional synthetic treatment with disease mod-
ifying anti-rheumatic drugs (csDMARDs) are eligible for biological DMARDs (bDMARDs) or targeted synthetic DMARDs
(tsDMARDs). Many patients experience a lack of response or intolerance to their first advanced therapy (AT), requiring a

Figure 1. Time to treatment discontinuation by line of therapy
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change in medication. Subsequent treatment choice is important for achieving successful long-term disease control. The
current study aimed to describe the pattern of sequential AT use in RA patients in a multicentre observational cohort and
to evaluate the survival rate and effectiveness of each line of therapy.

Methods: Adult RA patients participating in the Ontario Best Practice research Initiative (OBRI) and initiating their first AT (line
1) between Jun. 1, 2008 and Jan. 1, 2023 were included. Drug retention was defined as the time from initiation to discontin-
uation of therapy (due to any reason). We evaluated effectiveness using Clinical Disease Activity Index (CDAI) change, the
proportion of patients reaching the minimally clinically important difference (MCID), CDAI low disease activity (LDA), and
remission at 6 months. Time to event analysis was used for treatment discontinuation and general linear mix model for effec-
tiveness. An exploratory analysis compared outcomes in patients who started their first AT before and after 2010, the year
treat to target guidelines were published. We also compared drug survival of the first AT in three therapeutic groups (TNFi,
non-TNFi, tsDMARDs).

Results: A total of 2449 patients were included (line 1=1117, line 2=679, line 3=339, and lines 4 to 7=314). TNFi was pre-
dominantly used as first-line AT, with Etanercept and Adalimumab being the 1st and 2nd most common choices. Subse-
quent AT lines exhibited lower TNFi usage. Risk of discontinuation increased in later lines, persisting after adjustments for
confounders (Figure 1). Pre-2010 and post-2010 cohorts displayed significant differences in first-line AT retention, suggest-
ing quicker switches post-2010 (Median survival 12.2 vs 7.6 years). JAK inhibitors (JAKi) as first-line AT had lower drug sur-
vival compared to bDMARDs. Efficacy outcomes favoured first-line AT, with lower CDAI change and attainment of clinical
targets in subsequent lines. (Table 1).

Conclusion: In this real-world study, we found that TNFi remains the most common first AT, however there has been a
downward trend in using TNFi. The first AT has a longer survival and better efficacy when compared to subsequent lines. Cli-
nicians tend to switch the first line therapy earlier since 2010, likely due to a shift towards a treat to target approach and more
available therapeutic options.

Disclosure: M. Movahedi: None; A. Cesta: None; X. Li: None; B. Kuriya: AbbVie/Abbott/ Pfizer, 1; S. Aydin: AbbVie/
Abbott, 2, 5, 6, Clarius, 11, Eli Lilly, 5, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; C. Bombardier: Abbvie Canada
(OBRI and PsA), 5, Amgen (OBRI), 5, Fresenius Kabi (OBRI and PsA), 5, GSK, 1, 2, GSK (OBRI), 5, Merck/Organon
(OBRI), 5, Pfizer (OBRI and PsA), 5, Roche (OBRI), 5, Viatris (OBRI), 5; P. Seyed-Akhavan: Janssen/Sandoz/Abbvie, 1.
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Abstract Number: 2269

Adalimumab Dose Reduction Using Therapeutic Drug Monitoring to
Manage Low Disease Activity in Rheumatoid Arthritis: A Single-Blind,
Non-Inferiority, Randomized Clinical Trial

Sadaf Atiqi1, Maike Wientjes2, Maureen Leeuw3, Laura Boekel4, Femke Hooijberg1, Floris Loeff5, Charlotte Krieckaert1,
Annick De Vries5, Michael Nurmohamed6, Theo Rispens5, Maarten Boers7, Bart van den Bemt8, Alfons den Broeder2 and
Gertjan Wolbink9, 1Reade, Amsterdam, Netherlands, 2Sint Maartenskliniek, Ubbergen, Netherlands, 3Reade, Zeist,
Netherlands, 4Vrije Universiteit Amsterdam, Amsterdam, Netherlands, 5Sanquin Diagnostic Services, Amsterdam,
Netherlands, 6Reade and Amsterdam UMC, Kortenhoef, Netherlands, 7Amsterdam UMC, Vrije Universiteit, Amersfoort,
Netherlands, 8Sint Maartenskliniek / Radboudumc, Ubbergen, Netherlands, 9Reade and Sanquin Diagnostic Services,
Amsterdam, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The latest European and American recommendations support tapering of biological DMARDs
(bDMARDs) in patients with persistent remission or low disease activity. Most clinicians use disease activity scores to mon-
itor dose tapering. Considering the inter-individual variation in serum concentration of biologics, this trial-and-error approach
is inevitably associated with increased risk of flare. Reducing bDMARD doses in patients with low serum concentrations can
lead to ineffective drug levels and subsequent flares. There is strong evidence that withdrawal of bDMARDs result in flares. A
novel approach involves a tailored tapering strategy based on serum concentration assessment, known as therapeutic drug
monitoring (TDM). The concentration-effect curve of adalimumab (ADA) suggests that patients with levels above 5 mg/L are
at risk of overexposure. An ADA concentration of 5 mg/L is likely necessary for an adequate clinical response in the initial
treatment phase. However, to control disease activity after 28 weeks, lower concentrations might be sufficient. Our study
aimed to assess whether a strategy using TDM-based dose adjustments to a target concentration of 2 mg/L was non-
inferior to that with a concentration of 5 mg/L with respect to disease activity. Secondarily, superiority in reducing the amount
of drug administered was assessed between both groups.

Methods: Sixty-two rheumatoid arthritis (RA) patients on ongoing ADA therapy (40 mg every other week) for at least
28 weeks, with low disease activity and an ADA concentration of > 5 mg/L were enrolled. Patients were randomly 1:1
assigned to dose reduction aiming a serum drug level of either 2 mg/L or 5 mg/L. The newly developed algorithm based
on the PK/PD model of Ternant (1), determined the dosing interval to achieve the target drug level (Table 1). Clinical visits
were scheduled at baseline (prior to dose reduction), 12 weeks and 24 weeks thereafter. The primary endpoint was the
mean time weighted DAS28-CRP (MTW-DAS28) after 24 weeks. Noninferiority was defined as a difference with an upper
95%CI no greater than 0.6. Secondary outcomes included number of flares and ADA dosing, expressed as number of injec-
tions used during 24 weeks.

Table 1. Dosing interval algorithm
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Table 2. Baseline characteristics. SD standard deviation; no number; IQR interquartile range; MTX methotrexate

Figure 1. (A) mean (SD) ADA concentration and (B) mean (SD) disease activity score of 28 joints (DAS28-CRP) both at baseline (prior to tapering),
12 weeks and 24 weeks thereafter (C) total number of ADA injections used during 24 weeks in blue for 5mg/L group and in orange for 2mg/L
group. The gray areas represent the number of ADA injections needed for 24 weeks if standard dosing regimen was continued. No number; SD
standard deviation; ADA adalimumab; * significant difference.

4565

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Randomization created similar study groups (Table 2). The mean ADA concentration decreased from 10.1 mg/L
(SD 3.5) to 5.6 mg/L (3.0) and from 9.9 mg/L (3.8) to 3.3 mg/L (1.4) respectively for the 5 mg/L and 2 mg/L group. The
MTW-DAS28 at week 24 was 0.23 lower in the 2mg/L group [95%CI –0.07;0.53] P=0.14. The odds of having a flare were
1,30 higher in the 2mg/L group, which was a nonsignificant difference (OR 1.30 [95%CI 0.31;5.38] P=0.72). The total num-
ber of injections over 24 weeks was significantly lower in 2mg/L group: 30% difference (2 [95%CI –1,31; –2.85] P< 0.001).

Conclusion: TDM-based tapering strategy targeting a drug level of 2 mg/L is non-inferior to a target level of 5 mg/L with
respect to disease activity and number of flares, while it saves a significant amount of medication. Moreover, it reduces
patients’ burden of self-injections and costs.

References

1. Ternant D, Ducourau E, Fuzibet P, et al. British Journal of Clinical Pharmacology. 2015; 79(2):286-97

Disclosure: S. Atiqi: None; M. Wientjes: None; M. Leeuw: None; L. Boekel: None; F. Hooijberg: None; F. Loeff:
None; C. Krieckaert: None; A. De Vries: None; M. Nurmohamed: None; T. Rispens: None; M. Boers: Celltrion,
2, Novartis, 2, 6, Pfizer, 6; B. van den Bemt: AbbVie, 6, Eli Lilly, 5, Novartis, 6, UCB, 6; A. den Broeder: abbvie, 5, cell-
trion, 5, galapagos, 5, gilead, 5, lilly, 5, novartis, 5, Pfizer, 5; G. Wolbink: None.
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Low Yield of Routine Serological Screening for Hepatitis B in Patients with
Rheumatoid Arthritis Starting Rituximab Therapy in a Non-Endemic
Country
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rituximab (RTX) is an effective and safe treatment for patients with RA, but is associated with an
increased risk for reactivation of hepatitis B virus (HBV) infection. Therefore, it is recommended by (inter)national guidelines
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to screen for HBV prior to start of RTX treatment [1]. However, HBV reactivation risk is expected to be lower in RA patients
compared to lymphoproliferative diseases, although exact incidences are not known. Together with the low incidence of
unknown HBV in RA patients from non-endemic areas, also thanks to extensive monitoring for liver abnormalities prior to
RTX, the value of routine HBV serological screening prior to RTX in non-endemic countries is doubtful. Indeed, screening
adherence in practice is varying and suboptimal [2]. The aim of this study is to determine the protocol adherence and yield
of routine serological screening for HBV in RA patients starting with RTX treatment in the eastern part of the Netherlands.

Methods: All patients with a clinical diagnosis of RA who intended to start with RTX from April 2012 until April 2024 were
included in this retrospective single-centre cohort study. Data on patient and disease characteristics as well as HBV screen-
ing results were collected. Protocol adherence to HBV testing and proportion of positive test results, defined as hepatitis B
surface antigen (HbsAg) positive (active or chronic infection) and/or hepatitis B core antibody (anti-HBc) positive (resolved
infection), were assessed.

Results:Of 975 patients who intended to start with RTX (1x1000mg or 2x500 mg per cycle) from April 2012 until April 2024,
270 (28%) were serologically screened for HBV (Table 1). Six patients (2.2%) had a positive screening result (1 HbsAg+,
5 HbsAg-/anti-HBc+), three of whom eventually did not start RTX. The HbsAg+ patient and one of the HbsAg-/anti-HBc+
patients had a known history of HBV. From the other patients, three were born in an endemic country. No patient from either
screened or unscreened group had an active HBV infection within one year after start of RTX.

Conclusion: Adherence to routine serological screening was low, similar to what is known from literature [2], and screening
for HBV prior to start of RTX treatment never revealed previously unknown or unsuspected relevant HBV infections. Also no
patient developed an RTX related HBV reactivation. Routine serological screening for HBV therefore seems redundant in a
low-risk population, and HBV testing should be reserved for patients with known risk factors.

Reference

[1] Fragoulis, G.E., et al., Ann Rheum Dis, 2023. 82(6): p. 742-753.
[2] Brakenhoff, S.M., et al., Eur J Intern Med, 2023. 108: p. 68-73.
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None; A. den Broeder: abbvie, 5, celltrion, 5, galapagos, 5, gilead, 5, lilly, 5, novartis, 5, Pfizer, 5.
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Background/Purpose: To assess the impact of a single intra-articular (IA) injection of bone marrow-derived mesenchymal
stem cells (BM-MSCs) in patients with knee osteoarthritis (OA).

Methods: This randomized, double-blind, placebo-controlled study included 24 patients with knee OA randomized to
receive either a single IA injection of MSCs or normal saline. Changes in the visual analog scale (VAS), Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC), and Knee Injury and Osteoarthritis Outcome Score (KOOS) after
IA injection were assessed at 3, 6, 9, and 12 months. Magnetic resonance imaging (MRI) with T2 mapping sequences was
conducted for knee cartilage assessment at baseline and at 3 and 12 months.

Results: The MSC group showed between-group improvement in WOMAC (–5.0 ± 3.6 vs. –0.1 ± 5.5, p = 0.02) and KOOS
(23.9 ± 18.3 vs. 7.2 ± 15.9, p = 0.028) scores at 9 months compared with the control group. The MSC group exhibited a less
sharp increase in the mean T2 value of the medial compartment than the control group at 12 months, with no serious
adverse events observed during follow-up. A single IA injection of allogeneic BM-MSCs provided satisfactory pain relief for
patients with knee OA compared with the control group at 9 months. Quantitative T2 MRI mapping of the cartilage showed
that IA BM-MSCs could have a preventive effect on OA progression after 12 months.

Conclusion: Our findings suggest the potential use of allogeneic BM-MSCs IA injection as a pain-relieving and disease-
modifying treatment for patients with knee OA in the outpatient setting.

Disclosure: J. Lee: None; J. Ju: Yipscell, 8.
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Abstract Number: 2272

Evolution of Methotrexate and Prednisone Use in the Era of Biologic
Therapy: 15-Year Findings from a Large Rheumatoid Arthritis Registry

Dimitrios Pappas1, George Reed2, Kevin kane3, Michael Weinblatt4 and Joel Kremer5, 1CorEvitas, New York, NY,
2University of Massachusetts Chan Medical School, Worcester, MA, 3University of Massachusetts Lowell, Lowell, MA,
4Brigham and Women’s Hospital/ Harvard Medical School, Waban, MA, 5The Corrona Research Foundation, Delray
Beach, FL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Methotrexate (MTX) continues to be the cornerstone therapy in the treatment of rheumatoid arthritis
(RA) and is usually the first conventional synthetic (cs) DMARD to be initiated, frequently in combination with steroids. This
study investigated the evolution of MTX/prednisone use over the last fifteen years in the context of the increasing availability
of biologic (b) and targeted synthetic (ts) DMARDs.

Methods: Data from patients (pts) enrolled in the CorEvitas RA registry over a 15-year period were analyzed. Pts initially
treated with MTX who later initiated b/ts therapy were included. Details of MTX and prednisone treatment at the initiation
of the first b/ts DMARD were described. Differences were compared per 3-year periods from 2008 to 2022. In addition, time
to first b/ts agent was described per year from 2006 to 2020. Cox regression analysis compared the time to biologic per year
adjusting for pertinent covariates. Methotrexate and steroid continuation rates and dosages after the initiation of first b/ts
DMARD was described by year.

Table 1: Patient characteristics in year cohorts prior to/at the time of initiation of first b/tsDMARD
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Adjusted coefficients and odds ratios (OR) for the use of MTX / prednisone prior and after the first b/ts initiation were
adjusted for pertinent covariates.

Results: The analysis included 5498 pts. Disease duration at the time of first b/ts DMARD prescription decreased in more
recent years. Mean Clinical Disease Activity Index (CDAI) and the proportion of pts with moderate/high disease activity at
b/ts DMARD initiation remained relatively unchanged. MTX dosage remained stable, but the rate of concurrent prednisone
use decreased significantly over time (adjusted OR: 0.958 (0.010), p < 0.001). Pts on prednisone received a relatively stable
mean prednisone dose over the years (6.9 to 7.7 mg). The proportion of pts on MTX in combination with other csDMARDs
remained consistent. (Table 1).

Figure 1: Time (in months) between initiation of MTX therapy to initiation of the first biologic categorized by year. Note: y-axis of survival curve
begins at 0.40

Figure 2: Methotrexate and steroids rate of use and dose the period after the initiation of first b/ts DMARD by year of initiation
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The time to the initiation of the first b/ts DMARD decreased between 2006 and 2020 (Figure 1). In earlier years (2006-2009)
25% of pts started a b/ts DMARD 22.5 months after MTX initiation; in recent years this interval decreased to 9 months. Cox
regression revealed a per year Hazard Ratio of 1.03, (95% CI: 1.02 -1.05)

The percentage of pts continuing MTX after the initiation of first b/ts DMARD decreased over the years (adjusted OR: 0.943
(0.018), p = 0.003) but the dosage of those remaining on MTX remained stable (Figure 3). The percentage of pts continuing
prednisone after b/ts DMARD initiation was lower over time (adjusted OR: 0.942 (0.015), p < 0.001). The dosage of those
remaining on prednisone decreased in recent years (β= 0.264 (0.132), p = 0.045) (Figure 2).

Conclusion: The utilization of MTX in RA treatment remained consistent over the years, with stable MTX dosages and dis-
ease activity at biologic initiation. The percentage of pts on prednisone decreased over time but among users dosage
remained above the recommended levels. Pts started their first b/ts DMARD earlier in their disease course and the time
between MTX and first b/ts DMARD initiation gradually decreased. Statistically more patients discontinued MTX/ steroids
after the prescription of b/tsDMARDs over time. Further research is warranted to determine the impact of the observed
changes on pts outcomes.

Disclosure: D. Pappas: CorEvitas, 3, 11, Corrona Research Foundation, 4; G. Reed: CorEviitas, LLC, 2, Corrona
Research Foundation, 2; K. kane: None; M. Weinblatt: AbbVie/Abbott, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Canfite, 11, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Inmedix, 11, Johnson and Johnson,
2, 5, Novartis, 2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2;
J. Kremer: Eli Lilly, 2.

Abstract Number: 2273

Time-Trends in Real-World Glucocorticoid Treatment Strategies in
Patients with Early Rheumatoid Arthritis: Results from the Canadian
Early Arthritis Cohort(CATCH) Study

Orit Schieir1, Marie-France Valois2, Louis Bessette3, Carter Thorne4, Gilles Boire5, Susan Bartlett2, Glen Hazlewood6,
Carol Hitchon7, Diane Tin4, Hugues Allard-Chamard8, Bindee Kuriya9, Janet Pope10 and Vivian Bykerk11, and on behalf of
CATCH Investigators., 1McGill University, Montreal, QC, Canada, 2Centre for Outcomes Research & Eval, Montreal, QC,
Canada, 3University of Laval, Quebec City, QC, Canada, 4Newmarket Rheumatology Consultants, Newmarket, ON,
Canada, 5Retired, Sherbrooke, QC, Canada, 6University of Calgary, Calgary, AB, Canada, 7University of Manitoba,
Winnipeg, MB, Canada, 8University of Sherbrooke, Sherbrooke, QC, Canada, 9University of Toronto, Toronto, Canada,
10University of Western Ontario, London, ON, Canada, 11Hospital For Special Surgery, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Increased availability of a wider array of effective RA treatments and evidence of glucocorticoid
(GC)-related adverse events have prompted updated recommendations limiting GC use in early RA treatment. However,
restricted access to rheumatology care during the COVID-19 pandemic may have intensified GC use. The objective of the
present study was to examine time trends in initial GC treatment strategies for early RA patients seen in routine clinical prac-
tice across time periods coinciding with shifts in RA care: 1) Pre Treat-to-Target/ RA guidelines (2007-11); 2) Updated RA
guidelines and broader availability of RA treatments including tsDMARDs and biosimilars (2012-19); and 3) COVID-19 Pan-
demic (2020-24).
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Methods: Data were from adults with diagnosed or suspected early RA (symptoms < 1 year; 83% met RA classification cri-
teria) seen in rheumatology clinics across Canada and enrolled in the Canadian Early Arthritis Cohort (CATCH) from 2007 to
2024. Participants completed standardized study visits including detailed RA clinical assessments, patient-reported out-
comes, and laboratory investigations every 3 months for the first year, every 6 months in the second year, and annually
thereafter. RA medication use was collected and verified by clinic staff, including glucocorticoid type, route, start and stop
dates, and dosing. We compared frequency and dosing of early GC use in the initial 3 months of RA treatment across time
periods using descriptive statistics and chi-square tests. Time to GC discontinuation over 2 years of follow up for each time
period was visualized using Kaplan-Meier methods and compared using the log-rank test.

Results: The study included 3,689 early RA patients with a mean age of 55, 71%were female, 85%were White. Mean CDAI
at enrolment was high at 25.4. Overall, 88% initiated treatment with csDMARDs (MTX-based strategies: 74%), 28% used
oral steroids and 25% parenteral steroids (IA or IM). Early GC use in the first 3 months of early RA treatment was stable from
2007-2011 and 2012-2019 periods. However, there was an increase during the pandemic period, with overall use rising by
25% (oral GC use increased by 32%, and parenteral GC use increased by 19%). Among oral steroid users, low daily doses
of GC < 5mg were infrequent across all time periods, while use of moderate doses ( >10 mg) increased during the
2012-2019 and 2020-2024 periods (Table). Kaplan-Meier analyses showed that rapid steroid discontinuation within
6 months increased in both recent time periods and persistent use beyond 12 months decreased during the 2012-2019
and 2020-2024 periods (Figure).

Conclusion: This large longitudinal real-world analysis showed increased GC use and dosing in initial RA treatment over
time, albeit, with more rapid discontinuation, consistent with increased caution surrounding prolonged GC use.
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Disclosure: O. Schieir: None;M. Valois: None; L. Bessette: None;C. Thorne: None;G. Boire: AbbVie/Abbott, 1, Bio-
con, 5, Orimed, 2, 6, Otsuka, 1, Pfizer, 5, Sanofi, 1; S. Bartlett: ARP, 4, Janssen, 2, 6, Pfizer Canada, 2, 6, PROMIS
Health Organization, 4, Sandoz Canada, 6; G. Hazlewood: None; C. Hitchon: AstraZeneca, 1, Pfizer, 5, Sandoz
Canada, 6; D. Tin: None; H. Allard-Chamard: None; B. Kuriya: AbbVie/Abbott, 1, Pfizer, 1; J. Pope: None;
V. Bykerk: BMS, 5, Pfizer, 1.

Abstract Number: 2274

Efficacy and Safety of the Biased Melanocortin Receptor Agonist AP1189/
resomelagon in Combination with Methotrexate in DMARD-naïve
Rheumatoid Arthritis Patients: The EXPAND Trial

Asger Reinstrup Bihlet1, Philip G Conaghan2, Thomas Boesen3, Mette Arnum Jensen3, Alejandro Castillo Mondrag�on4,
Ema Erkocevic Petersen4, Cathrine Borgsted Bak4 and Thomas EN Jonassen3, 1NBCD A/S, Soeborg, Denmark, 2Leeds
Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre,
Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 3Synact Pharma ApS, Holte, Denmark, 4NBCD A/S, Soborg,
Denmark

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: AP1189 is a novel, first-in-class, oral, biased melanocortin (MC)1 and MC3 receptor agonist in
development for Rheumatoid Arthritis (RA) treatment. Through multiple actions including reduction in pro-inflammatory cells
and cytokines and increased macrophage efferocytosis, it induces inflammation resolution in animal models. In a Phase 2a
study in newly diagnosedMTX-naïve RA patients with high disease activity (CDAI >22), AP1189 100mg+MTX showed a sig-
nificant treatment effect compared to placebo+MTX treatment, with a significant reduction in CDAI and achieving an ACR20
response of 60.6 % at week 4. The purpose of the current randomized controlled trial was to evaluate 12 weeks treatment in
MTX-naïve RA patients with high disease activity.

Methods: The EXPAND trial was a twelve-week, double-blind, placebo-controlled Phase 2b clinical trial that enrolled MTX-
naïve patients presenting with CDAI > 22. The primary study objectives were to evaluate the efficacy, safety, and tolerability
relative to placebo. The primary efficacy endpoint was defined as the proportion of patients reaching ACR20 at the

Overview of ACR response in the ITT and the subgroup with newly diagnosed RA and active inflammation
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completion of the 12-week treatment period. MTX therapy escalation regimen was at physician’s discretion and was initiated
concurrently with AP1189/placebo. Participants were randomized to receive either 100 mg AP1189 or matched placebo
tablets once daily in addition to MTX. Additional efficacy assessments included CDAI, DAS28-CRP and HAQ-DI. Glucocor-
ticoid treatment was only permitted as rescue treatment after 4 weeks of study treatment.

Results: Of 127 randomized patients, 114 completed the study. 87% female; mean age 56.5 years. Baseline CDAI (mean ±
SD): Placebo+MTX 40.3 ± 10.1; AP1189+MTX 42.0 ± 12.2. 54% of the patients had hsCRP >3 mg/L. 22% of patients had
> 6 months between RA diagnosis and initiation of study treatments. Efficacy evaluation on the iTT population could not
identify any differences between AP1189+MTX and placebo+MTX treatment, with 56% of placebo and 55% of the
AP1189 treated patients reaching ACR20 at week 12; similarly, there were no significant differences in the secondary effi-
cacy outcomes. Adverse events (AEs) were equally distributed between the groups. AP1189 was generally well tolerated
with no increased rate of infections, no signs of liver- or other abnormalities. However, three subjects on AP1189 discontin-
ued treatment due to upper GI AEs. A post hoc analysis in patients who were newly diagnosed (RA diagnosis within
6 months of baseline) and who had elevated hsCRP identified an improved treatment response to AP1189 (n=28) relative
to placebo (n=27) treatment - patients achieving ACR20, AP1189+MTX 82% vsplacebo+MTX: 52%; mean±SD reduction
in DAS28-CRP: AP1189+MTX, 1.9±1.2 vs placebo+MTX 1.2±1.1; CDAI: AP1189+MTX 24.6±14.2 vs placebo+MTX 14.7
±12.3; and HAQ-DI: AP1189+MTX 0.7±0.7 vs placebo+MTX: 0.3±0.7.

Conclusion: While there was no observed difference between AP1189 in combination with MTX and placebo+MTX in the
study cohort as a whole, post hoc analyses in newly diagnosed RA patients with high disease activity including elevated
hsCRP, together with safety data, suggest that AP1189 could be a promising treatment option in this patient group.

Disclosure: A. Bihlet: NBCD A/S, 12, Full-time employee and shareholder of NBCD A/S; P. Conaghan: AbbVie, 2, 6,
Eupraxia Pharmaceuticals, 2, Galapagos, 2, Genascence, 2, Grünenthal, 2, GSK, 2, Janssen, 2, Levicept, 2, Lilly,
2, 6, Medipost, 2, Merck, 2, Moebius, 2, Novartis, 2, 6, Orion, 2, Pacira, 2, Sandoz, 6, Stryker, 2, Takeda, 2, TrialSpark,
2; T. Boesen: Synact Pharma ApS, 12, Shareholder and full-time employee; M. Jensen: Synact Pharma ApS, 2;
A. Mondrag�on: NBCD A/S, 3; E. Petersen: NBCD A/S, 3; C. Bak: NBCD A/S, 3; T. Jonassen: Synact Pharma ApS,
3, 3, 12, Full-time employee and shareholder of Synact Pharma.

Abstract Number: 2275

Cardiovascular and Cancer Safety of JAKi Compared to TNFi in Patients
with Rheumatoid Arthritis: Results from a National Registry of Advanced
Therapies

Lucia Otero-Varela1, Carlos Sanchez-Piedra2, Elena Rabad�an Rubio3, Juan Camilo Sarmiento-Monroy4, Chamaida
Plasencia-Rodríguez5, Diana Sueiro6, Olga Martinez7, Noemí Busquets Pérez8, Mercedes Freire Gonz�alez9, Fernando
S�anchez-Alonso10, José María Álvaro-Gracia11 and Isabel Castrejon12, and BIOBADASER group, 1Spanish Society of
Rheumatology, Madrid, Spain, 2Agencia de Evaluaci�on de Tecnologías Sanitarias, Instituto de Salud Carlos III, Madrid,
Spain, 3Hospital Universitario Principe de Asturias, Alcal�a de Henares, Madrid, Spain, 4Hospital Clínic Barcelona,
Barcelona, Spain, 5Hospital Universitario La Paz, MADRID, Spain, 6Complexo Hospitalario Universitario de Ourense,
Ourense, Spain, 7Hospital Universitario de Salamanca, Zamora, Spain, 8HOSP. GENERAL DE GRANOLLERS,
GRANOLLERS, Spain, 9Complexo Hospitalario Universitario de A Coruña, La coruna, Galicia, Spain, 10Sociedad Española
de Reumatología, Madrid, Spain, 11Hospital GregorioMarañ�on, Madrid, Spain, 12Hospital General Universitario Gregorio
Marañon, Madrid, Spain
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Preliminary results from the ORAL Surveillance clinical trial showed an increase in the risk of major
adverse cardiovascular events (MACE) and malignancies in patients treated with tofacitinib, compared to patients treated
with TNF inhibitors (TNFi).

This study aimed to evaluate the safety of JAK inhibitors (JAKi) versus TNFi among patients with rheumatoid arthritis (RA) in a
real-world setting.

Methods: Retrospective analysis of 3294 patients with RA included in a national registry of advanced therapies that collects
adverse events data from routine clinical practice. A survival analysis was conducted comparing JAKi and TNFi initiated
between 2017 and 2022, considering as a completion event the occurrence of specific adverse events (AEs): cardiac, vas-
cular, MACE, and cancer (excluding non-melanoma skin cancer). Survival analysis was performed until the occurrence of the
first AE, but excluding subsequent AEs. Hazard ratios (HR) were estimated using multivariate Cox regression model,
adjusted by sex, age at treatment start, prior history of outcomes of interest, disease duration, and treatment line. Incidence
rates were calculated as the number of events per 1.000 person-years, and Poisson regression was used to compute inci-
dence rate ratios (IRR) comparing JAKi vs TNFi.
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Results: A total of 1162 patients were treated with JAKi and 2624 with TNFi (Table 1). Both treatments were mostly used
among females (81.9% vs 79.5%). JAKi were mainly used as third or later line of treatment (52.1%) while TNFi were used
as first line of therapy (62.2%). JAKi presented HR greater than 1 for all AEs of interest: cardiac events HR 2.13 (95% confi-
dence interval 1.43-3.18); vascular events HR 2.70 (95% CI 1.55–4.70); MACE HR 1.70 (95% IC 0.48-6.37); and malignan-
cies HR 1.30 (95% CI 0.84-2.00). Table 2 depicts the IR calculated for each treatment group. No statistically significant
differences were found among IRR, neither for the treatment groups nor the AE of interest.

Conclusion: Real-world data can be valuable and decisive when assessing the safety of JAKi. Two main findings should be
highlighted from this study: on the one hand, the HR for cardiac and vascular events was statistically greater among JAKi
compared to TNFi, and significant IRR was found for cardiac AEs. On the other hand, no differences were found in HR nor
IRR for MACE and malignancies. Results from this analysis should be interpreted with caution due to the limited exposure
time of JAKi and the differences in the patient profile using both treatment types (despite the adjusted regression models).

Disclosure: L. Otero-Varela: None; C. Sanchez-Piedra: None; E. Rabad�an Rubio: None; J. Sarmiento-Monroy:
None; C. Plasencia-Rodríguez: None; D. Sueiro: None; O. Martinez: None; N. Busquets Pérez: None; M. Freire

Gonz�alez: None; F. S�anchez-Alonso: None; J. Álvaro-Gracia: None; I. Castrejon: None.

Abstract Number: 2276

Use of Methotrexate and TNF-α Inhibitors in Patients with Rheumatoid
Arthritis-associated Interstitial Lung Disease: A Survey of
Rheumatologists

Elizabeth Park1, Rabia Iqbal2, Elana Bernstein3 and Jon Giles4, 1Columbia University Medical Center, New York, NY,
2Columbia University Irving Medical Center, Brooklyn, NY, 3Division of Rheumatology, Department of Medicine, Vagelos
College of Physicians and Surgeons, Columbia University Irving Medical Center, New York, NY, 4Cedars Sinai Medical
Center, Los Angeles, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
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* IRR adjusted by sex, age at therapy start, disease duration, line of treatment, prior medical history of cardiovascular events, hypercholesterol-
emia, hypertension, obesity and smoking status ** IRR adjusted by sex, age at therapy start, disease duration, line of treatment, prior medical his-
tory of cancer, and smoking status.
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Background/Purpose: Interstitial lung disease (ILD) is among the most common extra-articular manifestations of RA, with
symptomatic disease prevalent in approximately 10% of patients.1 Patients with symptomatic RA-ILD have an increased
mortality rate, with a median survival of only 2.6 years from the time of ILD diagnosis1. While incidence of other extra-articular
manifestations of RA has decreased over time with use of DMARDs,2 the incidence of RA-ILD has not. Studies have shown
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mixed associations ILD incidence and flares with use of the two most prescribed DMARDs, MTX and TNF-α inhibitors
(TNFi)3-5. Furthermore, MTX has been associated with acute hypersensitivity pneumonitis (HP)6. Due to equivocal data, there
is hesitancy among rheumatologists to prescribe MTX or TNFi in patients with pre-existing RA-ILD.

Methods:We conducted a nationwide survey among adult rheumatologists who were registered ACRmembers, examining
practices surrounding MTX and TNFi use in RA-ILD. Of note, this survey was conducted prior to the publication of the 2023
ACR clinical practice guidelines for systemic autoimmune rheumatic disease (SARD)-associated ILD7.

Results: The results of the survey are summarized in Table 1. The survey included multiple choice and free text questions. A
total of 71 rheumatologists (out of 1,227 surveyed; 5.8% response rate) responded to the survey. Approximately half of the
respondents stated they would screen with pulmonary symptoms and physical examination abnormalities prior to MTX and
slightly fewer prior to TNFi initiation (Figure 1A). None stated they would screen with high-resolution computed tomography
scan of the chest (HRCT) or pulmonary functions tests (PFTs). Approximately one-third stated they would not perform any
screening measures as they did not believe the tests were necessary or due to clinical or cost reasons enumerated in
Table 1. Most respondents stated they would avoid MTX in patients with documented ILD (72%), HP (59%), or abnormal
HRCT (62%), while approximately one-quarter of respondents would avoid TNFi in such cases (24% for documented ILD,
25% for HP, 31% for abnormal HRCT) (Figure 1B). Those who would not avoid MTX/TNFi in ILD cited not having any robust
data to suggest an association between MTX/TNFi and ILD. Most would not attempt to re-challenge with MTX or TNFi after
an episode of HP because many other DMARDs are available. Some responded that they would re-challenge with a
different TNFi.

Figure 1 A, Screening practices for RA-ILD prior to methotrexate or TNF inhibitor initiation among responding rheumatologists B, Percent of
responding rheumatologists who avoid methotrexate and TNF inhibitors in patients with RA-ILD CXR = chest X-ray; HP = hypersensitivity pneu-
monitis; HRCT = high-resolution computed tomography scan of the chest; ILD = interstitial lung disease; MTX = methotrexate; RA-ILD = rheuma-
toid arthritis-associated interstitial lung disease; TNF = tumor necrosis factor; TNFi = tumor necrosis factor inhibitor
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Conclusion: In summary, we found that many respondents would perform a combination of pulmonary screening prior to
initiation of MTX/TNFi, though most would not repeat screening, and that the majority would avoid MTX in patients with a
documented history of ILD or HP. There are some notable differences between the ACR SARD-ILD guidelines and the sur-
vey data, such as respondents still favoring the use of CXR over HRCT as a screening tool. Furthermore, a lower-
than-expected proportion stated they would screen with pulmonary symptoms/exam abnormalities, both low-cost options
and standard care, prior to initiation of DMARDs. Therefore, it may be worth revisiting these practice trends after publication
of the ACR SARD-ILD guidelines to evaluate practice changes.

Disclosure: E. Park: None; R. Iqbal: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bris-
tol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5; J. Giles: AbbVie, 2, Eli Lilly, 2, Novartis, 2, Pfizer, 2.

Abstract Number: 2277

Switching to a Targeted Drug with a Different Mode of Action After
Discontinuation of the First TNF Inhibitor Is Associated with Better Drug
Survival Compared to a Second TNF Inhibitor in Rheumatoid Arthritis: A
Propensity Score-matched Analysis from the Czech ATTRA Registry

HermanMann1, Jana Baranov�a2, Pavel Horak3, Karel Pavelka4, Ladislav Šenolt5, Jǐrí Vencovský5, Kateřina Kusalov�a2 and
Jakub Z�avada4, and ATTRA registry, 1Revmatologický ústav, Praha, Czech Republic, 2Institute of Biostatistics and
Analyses, Ltd., Brno, Czech Republic, 33rd Department of Internal Medicine - Nephrology, Rheumatology and
Endocrinology, University Hospital Olomouc & Palacky University Olomouc, Faculty of Medicine and Dentistry, Olomouc,
Olomoucky kraj, Czech Republic, 4Institute of Rheumatology and Charles University, Praha, Czech Republic, 5Institute of
Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: TNF inhibitors (TNFi) are currently the most commonly used first-line targeted therapy for patients
with rheumatoid arthritis (RA). After discontinuation of the first TNFi, another TNFi may be prescribed, or the patient may
be switched to a biologic agent with another mode of action (OMA) or to a Janus kinase inhibitor (JAKi). Current ACR guide-
lines conditionally recommend switching to OMA or JAKi after discontinuation of the first TNFi (1), however supporting evi-
dence is limited. This study aimed to evaluate the survival on treatment with second-line targeted therapy in RA patients
after discontinuing the first TNFi using data from the Czech national registry ATTRA.

Methods: Adult patients with RA who had started second-line targeted therapy with second TNFi, OMA, or JAKi after dis-
continuation of the first TNFi from 1 January 2019 to 1 April 2024 were included. Baseline patient characteristics at initiation
of the second-line targeted therapy were compared and yearly survival rates and median survival times for all three groups
were calculated using raw data. In the second step, propensity score was employed to match patients based on gender,
age, smoking status, RA duration, RA activity, concomitant treatment and presence of comorbidities, after which survival
between TNFi and OMA + JAKi combined was compared. Finally, comparison of survival between individual groups
(i.e. TNFi vs OMA, TNFi vs JAKi and OMA vs JAKi) in propensity score matched patients was performed.
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Results: Data from 1338 patients fulfilling inclusion criteria were available for initial analysis. 753 patients started second
TNFi, 249 started OMA and 336 started JAKi after discontinuation of the first TNFi. The crude overall drug retention was
higher in patients switching to OMA or JAKi compared to second TNFi with a median survival of 42.8 (31.1; 54.5), 42.8
(NA) and 21.1 (16.2; 26.0) months respectively (Figure 1). After propensity score matching the median treatment survival
was 50.3 months (NA) in a combined group of 439 patients who switched to OMA or JAKi compared to 17.8 months
(12.3; 23.3) in 578 patients on second TNFi (Figure 2). There was a significant difference in drug retention favoring OMA over
second TNFi and JAKi over second TNFi in direct comparison, with no significant difference between OMA and JAKi
(Table 1).

Figure 1: Crude drug survival on second-line targeted therapy

Figure 2: Treatment survival on second-line targeted therapy after propensity matching
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Conclusion: Among RA patients after discontinuation of the first TNFi, switching to OMA or JAKi is associated with signifi-
cantly better drug survival compared to a second TNFi.

Acknowledgement: This study was supported by the project of MHCR for conceptual development of research organiza-
tion 00023728

1) Fraenkel L, Bathon JM, England BR, et al. 2021 American College of Rheumatology Guideline for the Treatment of Rheu-
matoid Arthritis. Arthritis Rheumatol. 2021;73(7):1108-1123.

Disclosure: H. Mann: AbbVie/Abbott, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, SOBI, 6; J. Baranov�a: None;
P. Horak: None; K. Pavelka: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis,

6, Pfizer, 6, UCB, 6; L. Šenolt: AbbVie/Abbott, 1, 6, Eli Lilly, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis,
1, 6, Pfizer, 1, 6, UCB, 1, 6; J. Vencovský: AbbVie/Abbott, 6, Argenx, 2, Biogen, 6, Eli Lilly, 2, Fresenius, 6, Galapagos,
2, Horizon, 2, Merck/MSD, 6, Octapharma, 6, Pfizer, 6, Sobi, 2, Takeda, 6, UCB, 1, 2, 6; K. Kusalov�a: None; J. Z�avada:
AbbVie/Abbott, 1, AstraZeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6.

Abstract Number: 2278

Similar Etanercept Adherence in Individuals with Rheumatic Disease
Initiating Originator and Biosimilar: A Population-Based Study

Olga Tsyruk1, Marina Birck2, Sasha Bernatsky2, Luck Lukusa3, Denis Choquette4, Gilles Boire5 and Walter
Maksymowych6, 1McGill University, Montreal, QC, Canada, 2Research Institute of the McGill University Health Centre,
Montreal, QC, Canada, 3The Research Institute of the McGill University Health Centre, Montreal, QC, Canada,
4Rhumadata™, Montreal, QC, Canada, 5Retired, Sherbrooke, QC, Canada, 6University of Alberta, Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 1: Survival rate on second-line targeted therapy after propensity matching
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Background/Purpose: Treatment adherence is crucial to optimizing outcomes in rheumatic diseases. Suboptimal adher-
ence is common with inflammatory and chronic diseases, often treated with biologics, including biosimilars. Over 30 new
biosimilars have been approved in North America alone in the past 5 years. However, population-based comparisons of bio-
similar and bio-originator adherence remain scarce. Our objective is to compare etanercept (ETA) adherence among
patients with rheumatic disease treated with biosimilar (ETA-B) and bio-originator (ETA-O).

Methods: We used data from the National Prescription Drug Utilization Information System (NPDUIS), which contains pan-
Canadian (except Quebec) claims-level data on prescriptions from public drug programs. We studied ETA-naive adults (18+)
with hospital discharge diagnostic codes for rheumatoid arthritis, ankylosing spondylitis, and psoriatic arthritis (ICD-10
codes M05-06, M45, M070-M073, L40), initiating ETA between Jan. 2015-Dec. 2019. ETA-O (Enbrel) and ETA-B
(Brenzys, Erelzi) were defined using Drug Identification Numbers. From the date of first ETA dispensation, adherence was
measured by the medication possession ratio (MPR) during the first year of treatment (sum of all supply days divided by
365). MPR ≥80% was considered good adherence. Using logistic regression models, we assessed adherence during the
first year for bio-originator versus biosimilar initiators. We adjusted for sex at birth, age at ETA initiation, and biologic use
and prednisone use prior to ETA initiation.

Results: Among 615 ETA initiators, 50.8% initiated ETA-B. Most were female (68%), with a median age of 66 (interquartile
range 57-73) at drug initiation. Within the first year, an MPR of >80%was seen in 30.7% of biosimilar and 36.1% of originator
users. The odds of having an MPR ≥=80% were similar for ETA-B versus ETA-O initiators (adjusted odds ratio, aOR, 0.83,
95% confidence interval, CI 0.59-1.17). The covariate most clearly correlated with achieving MPR ≥80% was age (continu-
ous) at ETA initiation (aOR 1.01, 95% CI 1.00-1.03).

Conclusion: In this Canadian population-based study of ETA initiators with rheumatic disease, ETA-B and ETA-O had sim-
ilar adherence. Low adherence is common among these individuals but is better in older individuals. A potential limitation
was our assumption that every individual was under the same maintenance regimen (50 mg sc weekly). Also, reasons for
nonadherence/treatment gaps are not available in NPDUIS data. However, our study adds to the real-world evidence of bio-
similar/bio-originator adherence for individuals with rheumatic disease.

Disclosure: O. Tsyruk: None; M. Birck: Astrazeneca, 3; S. Bernatsky: None; L. Lukusa: None; D. Choquette: None;
G. Boire: AbbVie/Abbott, 1, Biocon, 5, Orimed, 2, 6, Otsuka, 1, Pfizer, 5, Sanofi, 1; W. Maksymowych: AbbVie, 2, 5,
6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6, CARE Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6,
Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6.

Table 1: Medication Possession Ratio ≥80% over the first year of etanercept (ETA) initiation

4582

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2279

Discontinuation Pattern of Glucocorticoids in Patients with Rheumatoid
Arthritis Initiating Biologics or Targeted Synthetic DMARDs in
Routine Care

Isabel Castrejon1, Lucia Otero-Varela2, José María Álvaro-Gracia3, Jerusalem Calvo Gutierrez4, Cristina Campos-
Fern�andez5, Alicia García Dorta6, Ana Perez7, DOLORES RUIZ MONTESINO8 and Fernando S�anchez-Alonso9, and on
behalf of BIOBADASER, 1Hospital General Universitario Gregorio Marañon, Madrid, Spain, 2Spanish Society of
Rheumatology, Madrid, Spain, 3Hospital Gregorio Marañ�on, Madrid, Spain, 4HU Reina Sofia, Cordoba, Spain, 5Consorci
Hospital General Universitari de València, Comunitat Valenciana, Spain, Valencia, Spain, 6Rheumatologist, La Laguna,
Spain, 7Hospital Universitario Principe de Asturias, Alcala de Henares, Madrid, Spain, 8Hospital Virgen Macarena, Sevilla,
Spain, 9Sociedad Española de Reumatología, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Glucocorticoids (GC) have a rapid effect on symptoms, but chronic exposure is associated to
important adverse events. Although both EULAR and ACR guidelines (1,2), recommend to use the lowest effective dose
for less than three months as bridging therapy, prednisone is used often for periods longer than six months in clinical prac-
tice. The greater availability of advanced therapies should help physicians to discontinue GC when low disease activity is
achieved. We aim to compare the GC-sparing effect of biologic and targeted synthetic DMARDs (b/tsDMARD) among
patients with rheumatoid arthritis (RA) in a real-life multicenter cohort and to identify predictors associated to GC
discontinuation.

Methods: A total of 3,384 RA patients from a multicenter cohort initiating a first line treatment with a b/tsDMARD -TNFi, anti-
IL6, anti-CD20, JAKi, and CTLA4-Ig- were identified. Concomitant GC use at treatment initiation was 56.4%. As TNFi was
the larger group, a random sample was taken for comparison purposes. Patients with at least one-year follow-up were
included in the analysis. The main outcome was GC discontinuation after one-year, assessed with a multivariate logistic
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regression. Baseline characteristics were analysed according to GC status. Kaplan-Meier estimates and Cox regression,
adjusted for patient, disease and treatment characteristics, were used to evaluate GC discontinuation in patients with GC
at baseline.

Results: A total of 557 RA patients were included, 182 treated with TNFi, 82 with anti-IL6, 45 with anti-CD20, 139 with JAKi,
and 109 with CTLA4-Ig. At one-year, GC use decreased similarly in all treatment groups compared to TNFi [odds ratio for
discontinuation 0.95 (0.53 - 1.70) for anti-IL6, 0.81 (0.39 - 1.69) for anti-CD20, 1.07 (0.65 - 1.75) for JAKi, and 0.74 (0.41
- 1.31) for CTLA4-Ig]. There were no differences at baseline according to GC status after one year (Table). The proportion
on GC was reduced in a gradual manner over time (Figure 1), and the proportion of patients with GC discontinuation after
1-year follow-up was: 41.7% for TNFi, 41.5% for anti-IL6, 31.1% for anti-CD20, 43.2% for JAKi, and 30.3% for
CTLA4-Ig. Compared to TNFi, adjusted hazard ratios were 1.09 (0.70-1.70) for anti-IL6, 1.07 (0.59-1.95) for anti-CD20,
1.31 (0.91-1.91) for JAKi, and 0.80 (0.51-1.28) for CTLA4-Ig.

Conclusion: Our data showed that GC were frequently prescribed when initiating b/tsDMARDs, and still used after 1-year
follow-up in many patients. Only between 30% with CTLA4-Ig4 and 43% with JAKi patients discontinued GC after one-year
follow-up in our cohort. We did not identify any predictor of discontinuation at baseline.

Disclosure: I. Castrejon: None; L. Otero-Varela: None; J. Álvaro-Gracia: None; J. Calvo Gutierrez: None;
C. Campos-Fern�andez: None; A. García Dorta: None; A. Perez: None; D. RUIZ MONTESINO: None; F. S�anchez-
Alonso: None.

Abstract Number: 2280

Development of a Blood-based Cell-free DNA Classifier Assay to Predict
Biologic and Targeted Synthetic DMARDs Response in Rheumatoid
Arthritis Patients (PRIMA-102)

Peter C. Taylor1, Kevin Lai2, Hsin-Ta Wu2, Jason Carlson2, Diana Abdueva3, Signe Fransen4, Alan Kivitz5, Gordon Lam6

and David Chernoff7, 1University of Oxford, Oxford, United Kingdom, 2Aqtual Inc, Hayward, CA, 3Aqtual Inc., Hayward,
CA, 4Aqtual Inc., sf, CA, 5Altoona Center for Clinical Research, Duncansville, PA, 6Arthritis and Osteoporosis Consultants
of the Carolinas, Cornelius, NC, 7SetPoint Medical, Sausalito, CA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Matching most beneficial targeted therapy to rheumatoid arthritis (RA) patients with inadequate
response or intolerance to current treatment is an important unmet clinical need. The aim of this study was to identify
synovium-specific transcriptomic signals in blood that differentiate responders from non-responders and develop a test that
predicts response to targeted therapies.

Methods: PRIMA-102 is a prospective, multi-center, observational study with blood collection and clinical outcome assess-
ments at baseline (BL) and week 12 post-therapy initiation (NCT05936970). Target enrollment for PRIMA-102 is up to
830 subjects, with 237 currently enrolled (Table 1). An initial analysis was performed on 35 subjects initiating a TNFα inhibitor
(TNFi) or Janus Kinase inhibitor (JAKi) who met study completion (Table 2). BL plasma samples were processed using a
novel active chromatin cell-free DNA (cfDNAac) capture assay that yields a catalog of features linking circulating chromatin
signals in blood to specific regulatory elements across the genome, including �64K enhancers, �37K promoters, and
�50K transcribed genes. This process allows for non-invasive access to tissue- and disease-specific molecular signatures.
Key regulatory elements were identified using principal component analysis, based on the loadings from the principal com-
ponent that significantly differentiated TNFi or JAKi responders and non-responders. Pathway and gene expression signa-
ture analyses were performed on active chromatin profiles to identify mechanisms that could discriminate responders and
non-responders.

Table 1: Demographic data
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Results: Functional enrichment of the top ranked Differentially Regulated Active Chromatin Elements (DRACEs) associated
with treatment response to TNFi and JAKi showed a striking diversity of synovial inflammatory signals with marked enrich-
ment of myeloid, lymphoid, fibroblast, and endothelial cell subpopulations. Individual marker analysis showed the presence
of transcriptional activity of pro-inflammatory mediators IL-32 and IL-33, chemokine involvement via promoter activation of
CXCL9 and CXCL1 genes, vascular endothelial cell signals including promoter activation of ERG, and naive and central
memory T cells as evidenced by promoter activation of SELL. These findings suggest that screening for DRACEs provides
a non-invasive method for reconstructing lymphoid and myeloid sub-groups in RA. These sub-groups, previously identified
only through synovial biopsy transcriptomics studies, were detected via cfDNAac, highlighting the platform’s ability to access
tissue-specific signals linked to TNFi and JAKi response.

Conclusion: Synovium specific and cell-mediated inflammatory pathways were identified in RA subjects treated with either
TNFi or JAKi therapy using a novel blood-based cfDNAac assay. These synovial related signatures overlap with pathways
previously identified using synovial tissue biopsies. PRIMA-102 is an ongoing, prospective study that will support the devel-
opment and validation of a non-invasive test with potential to predict therapeutic response to targeted therapy that could
guide personalized treatment decisions in RA.

Disclosure: P. Taylor: AbbVie, 2, Acelyrin Inc., 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 12, Participation on
a Data Safety Monitoring Board/Advisory Board, Gilead, 2, GSK, 2, Immunovant, 12, Participation on a Data Safety
Monitoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety Monitoring Board/Advisory
Board, Nordic Pharma, 2, Pfizer, 2, Sanofi, 12, Participation on a Data Safety Monitoring Board/Advisory Board, UCB
Pharma, 2; K. Lai: Aqtual Inc., 3, 10, 11; H. Wu: Aqtual Inc., 3, 11; J. Carlson: Aqtual Inc., 3, 11; D. Abdueva: Aqtual
Inc., 3, 4, 8, 10, 11; S. Fransen: Aqtual Inc, 3, 11; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius
Kabi, 2, Genzyme, 12, Scientific ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon,
2, Innovaderm, 2, Janssen, 2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regen-
eron, 6, SynAct, 2, Takeda, 2, UCB, 2, 6, XBiotech, 2; G. Lam: Aqtual Inc., 2; D. Chernoff: Aqtual Inc., 2, Reflexion
Pharma, 2, 11, SetPoint Medical, 3, 11.

Abstract Number: 2281

Assessment of Comparative Efficacy Between Candidate Biosimilar
AVT05 and Reference Golimumab

Monica Luque1, Kristina Zhelyazkova1, Laxmikant Vashishta2, Masna Rai3, Abid Sattar4, Richard Bucknall4, Steffen Leutz3

and FAUSTO BERTI1, 1Alvotech, Zürich, Switzerland, 2Alvotech, Bangalore, India, 3Alvotech, Jülich, Germany, 4Alvotech,
London, United Kingdom

Table 2: Summary of TNFi and JAKi response
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Golimumab is a safe and effective treatment for RA. Biosimilars to the reference product (RP) may
make treatment more accessible. We assessed comparable efficacy of AVT05 and RP in a confirmatory efficacy and safety
study (NCT05842213) in patients with moderate to severe RA.

Methods: This was a randomized, double-blind, 2-arm, parallel group, active control study. We randomized 502 subjects at
a 1:1 ratio to receive AVT05 (n = 251) or RP (n = 251), 50 mg subcutaneously every 4 weeks to Week 12 inclusive. Random-
ization was stratified by baseline Disease Activity Score-28 for RA using C-reactive Protein (DAS28-CRP) score (≤5.1 and
>5.1). The primary endpoint was change from baseline in DAS28-CRP at Week 16.

At Week 16, responder participants (DAS28-CRP decreased by >0.6 from baseline and disease activity DAS28-CRP ≤5.1)
initially enrolled in the AVT05 arm, continued to receive AVT05 every 4 weeks. Participants initially randomized to RP were re-
randomized 1:1 to either continue receiving RP or switch to AVT05. Non-responders were discontinued from study drug.

This abstract reports the primary endpoint, and safety and immunogenicity data up to Week 24. The study continues to
Week 52.

Results: At Week 16 the two-sided 90% confidence interval of the least squares mean difference between the two treat-
ment groups was entirely contained within the prespecified equivalence margin of -0.6, 0.54 (-0.05, 0.22), supporting a
demonstration of comparative efficacy. The primary endpoint was analyzed using Mixed Model for Repeated Measures
excluding data of patients at and after Intercurrent Events. Two sensitivity analyses supported the robustness of the primary
endpoint estimates. There were no notable differences in subgroup analysis (Figure 1).

Up to Week 16, the safety profile was similar across treatment arms, with 38.2% of participants reporting a TEAE in the
AVT05 group, and 39.4% in the RP group. Most were mild in intensity. There were 4 serious TEAEs in the AVT05 group
and 2 in the RP group, of which 1 in both groups was considered treatment-related. Both participants were discontinued
from the study.

Forest Plot of 95% CI of Change from Baseline in Disease Activity Score-28 using C-Reactive Protein (DAS28-CRP) Score up to Week 16 Exclud-
ing Data Impacted by ICEs
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At Week 16, treatment-emergent ADAs had a similar incidence in AVT05 and RP treatment groups; 52.7% and 57.8%
respectively. The incidence of nAb positive samples was also similar; 46.6% in AVT05 group and 47.6% in RP group.

At Week 24, no significant differences in the safety or immunogenicity profiles had emerged, including in participants who
had switched from RP to AVT05.

Conclusion: Analysis of the change in DAS28-CRP from baseline to Week 16 supports the assessment of comparative effi-
cacy between AVT05 and RP. AVT05 had a safety and immunogenicity profile similar to that observed for RP up to Week
16, persisting to Week 24.

Disclosure: M. Luque: Alvotech, 3; K. Zhelyazkova: Alvotech, 3; L. Vashishta: Alvotech, 3; M. Rai: Alvotech, 3;
A. Sattar: Alvotech, 3; R. Bucknall: Alvotech, 3; S. Leutz: Alvotech, 3; F. BERTI: Alvotech, 3.

Abstract Number: 2282

Defining a Personalized Treatment Approach to Rheumatoid Arthritis:
Using Genetic Markers of TNFi Response

M. Elaine Husni, Judy Zhang, Jean Lin, Yuxuan Jin and Unnikrishnan Chandrasekharan, Cleveland Clinic, Cleveland, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The development of a personalized medicine approach to identify responders and non-responders
to tumor necrosis factor alpha (TNFα) inhibiting agents for rheumatoid arthritis (RA) would greatly improve patient outcomes.
TNFα inhibitors are first-line treatments for moderate to severe RA, yet up to half of patients do not respond adequately,
highlighting the need for predictive biomarkers to optimize treatment strategies. The objective of our study was to determine
the impact of rs1061622 polymorphisms (TNFR2 vs TNFR2-M196R)1 on anti-TNFα therapy response in patients with RA.

Methods:We conducted a study to identify genetic biomarkers predictive of TNFα inhibitor response in RA patients. Specif-
ically, we examined the association of the TNFR2 gene polymorphism (rs1061622) with treatment outcomes. Genomic DNA
was extracted from patient blood samples, and genotyping was performed using polymerase chain reaction (PCR) and
sequencing. Treatment responses were evaluated based on chart review of patient response, and statistical analyses were
conducted to determine the correlation between the TNFR2 polymorphism and treatment efficacy.

Univariate comparisons were made between non-responders and responders using two-sample t-tests for continuous vari-
ables, or Chi-square/Fisher’s exact tests for categorical variables. To investigate whether the genetic marker is a risk factor
for response status, a univariable logistic regression model was built. Odds ratios, 95% confidence intervals, and c-index
were calculated.

Data management and analysis were performed using R (Version 4.0; Vienna, Austria). All tests were two-sided, assuming
an alpha level of 0.05.
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Results: 50 patients were included (average age is 57.4 years with SD+/- 15 years. average BMI = 31.7. Duration of RA
diagnosis =8.9 years.) We have 43 responders and 7 non-responders in our RA cohort. Regarding our genetic markers,
28 patients (56%) are MM, 20 patients (40%) are MR, and 2 patients (4%) are RR. Our results indicate that patients with
the MR/RR allele have ten times higher odds of being non-responders to TNFi therapy compared to patients with the MM
allele (OR = 10.1, 95% CI: 1.12-91.87, P = 0.04). Interestingly, the majority of patients who did not respond to therapy con-
tained a R allele. The c-index is 0.74, suggesting that the marker is moderately predictive of the outcome.

Conclusion: Identifying predictors for non-responsiveness to TNF antagonists and genotyping these polymorphisms in RA
patients may be a valuable tool for predicting the efficacy of TNFi drugs. Our study demonstrated that RA patients with the MR/RR
allele are ten times more likely to be non-responders to TNFi therapy compared to those with the MM allele. This personalized
medicine-based approach could significantly improve RA treatment by enabling more targeted and effective therapy decisions.

1. Chen W, Xu H, Wang X, Gu J, Xiong H, Shi Y. The tumor necrosis factor receptor superfamily member 1B polymorphisms
predict response to anti-TNF therapy in patients with autoimmune disease: A meta-analysis. Int Immunopharmacol.
2015;28(1):146-153.

Disclosure: M. Husni: AbbVie, 1, 2, Bristol-Myers Squibb(BMS), 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer,
1, 2, UCB Pharma, 1, 2; J. Zhang: None; J. Lin: None; Y. Jin: None; U. Chandrasekharan: None.

Abbreviations: BMI Body mass index, RA Rheumatoid arthritis, RF Rheumatoid Factor, CCP cyclic citrullinated peptide

Alleles of interest: MM, MR, and RR

4589

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2283

Characterization of Second-Line Therapy After First Janus Kinase
Inhibitor Use: Results from the CorEvitas RA Registry

Joshua Baker1, Kristi Mizelle2, Wassim Saikali3, Page Moore4, Hyung-Joo Kang4, David Gruben5, Ahmed Shelbaya6, Lori
Stockert7 and Jacqueline O’Brien4, 1Department of Medicine, Perelman School of Medicine University of Pennsylvania,
Philadelphia, PA, 2TPMG Rheumatology, Newport News, VA, 3Rheumatology and Pulmonary Clinic, Beckley, WV,
4CorEvitas, LLC, Waltham, MA, 5Pfizer Inc, Groton, CT, 6Pfizer Inc, New York, NY, 7Pfizer Inc, Collegeville, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Janus kinase inhibitors (JAKi) are a widely acceptable drug class in the treatment of RA. However,
real-world data on the patterns of JAKi use and effectiveness are limited, particularly those describing therapeutic choice
after initial JAKi use, including JAKi cycling. This study sought to characterize JAKi initiators who switch to a subsequent
therapy and to examine factors associated with the use of another JAKi, or a therapy with a different mechanism of
action (MoA).

Methods: This study included patients (pts) with RA enrolled in the United States CorEvitas RA Registry who initiated a JAKi
from 8/16/2019–10/30/2023, who had prior exposure to ≥1 conventional synthetic and ≥1 biologic (b)DMARD, who
switched to another therapy within 3 months of JAKi discontinuation and had a Clinical Disease Activity Index (CDAI) record
at JAKi initiation and switch. Pts were classified as JAKi cyclers (‘J-J cyclers’) or JAKi switchers to another MoA (‘J-O
switchers’). Clinical outcomes (including CDAI and achievement of CDAI low disease activity [LDA]) and pt-reported out-
comes (PROs, including Pt Global Assessment, fatigue, pain, and HAQ-Disability Index) were evaluated at initial JAKi initia-
tion and time of therapy cycle/switch. Factors associated with switching to another MoA were evaluated using multivariable
logistic regression, adjusted for a priori-selected covariates (age, sex, and CDAI at time of JAKi initiation) and additional
covariates demonstrated to be different between groups at baseline (effect size >0.10 and ≤5% missingness).

Results: Overall, 197 pts were included. Of these, 27.9% (N=55) pts were J-J cyclers and 72.1% (N=142) were J-O
switchers. Most pts had moderate/high CDAI (84.3%) and received the initial JAKi as 4th+ line of therapy (60.4%; Table 1).
For J-O switchers, TNF inhibitors were the most common next therapy, regardless of initial JAKi. From JAKi initiation to time
of switch, mean improvements in disease activity and PROs were consistently numerically greater for J-J cyclers vs J-O
switchers. Mean change (standard deviation [SD]) in CDAI between JAKi initiation and switch was -5.9 (15.9) for J-J cyclers
and -1.1 (10.8) for J-O switchers, while 24.5% of J-J cyclers and 22.2% of J-O switchers achieved CDAI LDA between JAKi
initiation and switch. Mean change (SD) in Pt Global Assessment was -11.5 (28.4) for J-J cyclers and 0.7 (23.5) for J-O
switchers (Figure 1). A history of hypertension was associated with higher odds of switching to a new MoA, while a history
of fibromyalgia and prior use of ≥2 bDMARDs were associated with lower odds of switching to a new MoA (Table 2).

Conclusion: These results suggest that J-J cycling is common among JAKi users who switch treatment. J-J cycling is more
likely in those with a history of fibromyalgia and ≥2 vs 1 prior bDMARD use and occurs among pts who experience better
treatment response to the initial JAKi. While this analysis provides a detailed overview of JAKi use in a North American RA
pt population, more research regarding JAKi cycling and factors associated with cycling in other pt populations is warranted.

Acknowledgments: Study sponsored by Pfizer and registry by CorEvitas, LLC. Medical writing support provided by Lewis
C Rodgers, CMC Connect; funded by Pfizer.
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Table 1
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Disclosure: J. Baker: CorEvitas, LLC, 2, Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; K. Mizelle: None;
W. Saikali: AbbVie, 1, 2, 6, Amgen, 1, 6, ANI Pharmaceuticals, 6, GSK, 6, Lilly, 2, 6, Pfizer Inc, 6, Rheumatology and
Pulmonary Clinic, 3, UCB, 1, 2, 6; P. Moore: CorEvitas, LLC, 3; H. Kang: CorEvitas, LLC, 3; D. Gruben: Pfizer Inc,
3, 11; A. Shelbaya:. Ahmed Shelbaya, 3, 11; L. Stockert: Pfizer Inc, 3, 11; J. O’Brien: CorEvitas, LLC, 3.

Figure 1

Table 2
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Abstract Number: 2284

Real-World Evidence of the Antifibrotic Nintedanib in Rheumatoid
Arthritis-Interstitial Lung Disease. National Multicenter Study of
74 Patients from Clinical Practice

Belén Atienza-Mateo1, Ana Serrano-Combarro2, Jesús Loarce3, Nuria Vegas Revenga4, María Martín L�opez5, Santos
Castañeda6, Rafael Benito Melero-Gonzalez7, Natalia Mena V�azquez8, Carmen Carrasco-Cubero9, Carolina Díez
Morrondo10, David Castro-Corredor11, Tom�as V�azquez Rodríguez12, Andrea García-Valle13, Gema Bonilla14, Marina
Rodriguez15, Ignacio Brana Abascal16, Sara María Rojas Herrera17, Juan Camilo Sarmiento-Monroy18, Pablo Andújar-
Brazal19, Diego Ferrer20 and Ricardo Blanco-Alonso21, and Rest of the Members of the Spanish Collaborative Group of
Antifibrotics in Interstitial Lung Disease Associated with Rheumatoid Arthritis, 1Division of Rheumatology, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria, Spain, 2Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Cantabria, Spain, 3Ram�on y Cajal University Hospital, Madrid,
Madrid, Spain, 4Hospital Galdakao- Usansolo, Galdakao, Spain, 5General University Hospital of Ciudad Real, Ciudad de
México, Spain, 6Hospital Universitario de la Princesa, Madrid, Spain, 7CHU Ourense, O Carballino, Spain, 8IBIMA, M�alaga,
Andalucia, Spain, 9Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, 10Complejo Asistencial Universitario
de Leon, Leon, 11General University Hospital of Ciudad Real, Santa Cruz de Mudela (Ciudad Real), Spain, 12Complejo
Hospitalario Universitario de Ferrol, Ferrol, Spain, 13Hospital General Río Carri�on, Palencia, Spain, 14H. Universitario La
Paz, Madrid, Spain, 15Hospital Clínico Universitario de Santiago, La Coruna, Spain, 16Hospital Universitario Central de
Asturias, Oviedo, Asturias, Spain, 17Hospital de Mérida, Badajoz, Spain, 18Hospital Clínic Barcelona, Barcelona, Spain,
19Hospital Universitario Doctor Peset, Valencia, Spain, 20Division of Pneumology, Hospital Universitario Marqués de
Valdecilla, Santander, Spain, 21Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL,
Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is a serious complication of rheumatoid arthritis (RA), with a prevalence
that ranges from 7 to 30% patients with RA, including subclinical ILD. Treatment of RA-ILD remains a challenge. The inflam-
matory activity of the disease should be managed with disease-modifying antirheumatic drugs (DMARDs). Nonetheless,
approximately one third of these patients may develop a progressive ILD phenotype (with worsening respiratory symptoms,
decline of lung function and/or increased fibrosis extent), despite the use of immunosuppressants. Antifibrotics could be a
complementary therapy in these subjects. In this sense, a subgroup analysis of patients with RA-ILD from the INBUILD trial
has recently been published, showing favorable results with nintedanib (NINTE). However, real-world data on the effective-
ness of NINTE in RA-ILD patients with a progressive phenotype in clinical practice is scarce. The aim of this study was to
assess this issue.

Methods: National multicenter study of RA-ILD patients to whom NINTE was added due to progressive fibrosing ILD.
Demographic and clinical variables were collected from all patients and compared with those of RA-ILD patients included
in the INBUILD trial (n=89, 42 treated with NINTE and 47 with placebo). Forced vital capacity (FVC) evolution was the primary
endpoint. Results were expressed as mean ± SD or median [25th - 75th IQR] for normally or non-normally distributed vari-
ables, respectively. For the comparison of mean absolute change of FVC between two time points, paired Student’s t-test
was used.

Results: A total of 74 patients (31 women/43 men) were collected, mean age of 69.3±8.8 years. Median ILD duration up to
antifibrotic initiation was 51 [22-77.5] months. NINTE was administered in combination with corticosteroids (n=54),
cDMARD (n=21), bDMARD (n=46) and/or JAKi (n=4). Mean FVC one year before NINTE start was 81.9±21.2 (% pred.),
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whilst mean baseline FVC was 73.7±22.5 (% pred.). After a median follow-up of 15 [4-23] months, no significant decline in
mean FVC or DLCO values was observed (Figure 1). In the intra-individual analysis (Table 1), the absolute change in FVC
at 12 months from baseline was of 1.04±2.18 % and -25.61±70.47 ml. In addition, the absolute change in FVC (ml) at
18 and 24 months from baseline turned into positive (17.06±82.79 and 36.00±221.51 ml, respectively). Gastrointestinal

Table 1. Comparison of intra-individual mean absolute change of FVC (in ml and%) between two time points in RA-ILD patients treated with NINTE
in clinical practice.

Figure 1. Evolution of FVC and DLCO in 74 patients with RA-ILD treated with NINTE in clinical practice since the two previous years of initiation.

Table 2. Comparison of baseline characteristics of RA-ILD patients treated with NINTE in clinical practice and RA-ILD patients included in the
INBUILD trial. *Patients from de INBUILD trial were restricted to use at baseline: glucocorticoids if >20 mg/day prednisone or equivalent, mycophe-
nolate mofetil, cyclophosphamide, cyclosporine, tacrolimus, azathioprine and rituximab. ACPA, anti-citrullinated protein antibodies; DLCO, diffus-
ing capacity of the lung for carbon monoxide; DMARD, disease-modifying antirheumatic drug; FVC, forced vital capacity; HRCT, high-resolution
computed tomography; ILD, interstitial lung disease; IQR, interquartile range; JAKi, JAK inhibitor; mMRC: modified Medical Research Council
scale; NINTE, nintedanib; PCB, placebo; RA, rheumatoid arthritis; RF, rheumatoid factor; SD, standard deviation; UIP, usual interstitial pneumonia.
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adverse events were the most common reason for NINTE discontinuation. The retention rate was 78.4% (58 patients) at the
end of follow-up. In contrast with the INBUILD trial, RA-ILD patients from clinical practice were older, had a higher tobacco
exposure, time since ILD diagnosis was longer and treatment with combined immunosuppressants was more frequent (-
Table 2). However, baseline mean values of FVC and DLCO were similar in both groups.

Conclusion: NINTE seems to slow ILD progression in patients with RA-ILD. In clinical practice, patients are treated later in
the evolution of the disease, but results are satisfactory. Combination of NINTE and DMARDs in RA-ILD is possible
and safe.

Disclosure: B. Atienza-Mateo: None; A. Serrano-Combarro: None; J. Loarce: None; N. Vegas Revenga: None;
M. Martín L�opez: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer,
5, Roche, 2, 6, UCB, 2, 5; R. Melero-Gonzalez: None; N. Mena V�azquez: None; C. Carrasco-Cubero: None;
C. Díez Morrondo: None; D. Castro-Corredor: None; T. V�azquez Rodríguez: None; A. García-Valle: None;
G. Bonilla: None; M. Rodriguez: None; I. Brana Abascal: None; S. Rojas Herrera: None; J. Sarmiento-Monroy:
None; P. Andújar-Brazal: None;D. Ferrer: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Gala-
pagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

Abstract Number: 2285

Safety and Tolerability of a Combination of Curcumin, Omega-3 and
Vitamin-D: Results from the PASCOD Study, an RA Prevention Protocol

Halle Cochrane, Caitlin Mcfadyen, Kale Mayor, Rhonda Silva, Kristin James, Xiaobo Meng, Dylan Mackay, Hani El-
Gabalawy and Liam O’Neil, University of Manitoba, Winnipeg, MB, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Rheumatoid Arthritis (RA) is a progressive inflammatory autoimmune disease affecting 1% of the
global population for which there is currently no cure. Recent research has focused on prevention strategies in individuals
at increased risk of RA with the aim of reducing this risk. One such strategy involves dietary interventions. In a secondary
analysis of a large prospective clinical trial (VITAL), vitamin-D and Omega-3 fatty acid supplementation have shown promise
in reducing incident RA. In a collagen induced arthritis murine model of RA, we showed that a diet supplemented with Cur-
cumin, Omega-3 and Vitamin-D (COD) reduced arthritis severity and incidence when given during the induction phase (PMID
33494792). Biologically, COD each have unique and potentially synergistic anti-inflammatory/immunomodulatory effects.
Based on these considerations, we are planning a prospective RA prevention trial using COD in anti-citrullinated protein anti-
body (ACPA) positive individuals. However, there are no clinical trials which have evaluated the combined use of COD in
humans. Thus, we conducted PASCOD (Pilot Assessment and Safety of COD) to evaluate the safety and tolerability of
COD in healthy human volunteers.

Methods: Healthy volunteers aged 18-49 years with no history of RA or other autoimmune diseases were recruited (n=50)
for a 4-week open-label pre-post design. Baseline visits included overall health and medications survey, anthropometric
measures, functional status (RAPID3), a joint symptom questionnaire and a clinical assessment of 44 joints, all of which were
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repeated at the final visit. Blood specimens were collected for routine hematology and biochemistry. Weekly surveys were
sent to participants to report side effects. The study was powered to detect the rate of common side effects ( >5% fre-
quency), which was the primary outcome.

Results:Most reported side effects were mild (81.8%), with the most common being heartburn (32%), fishy taste (30%), and
abdominal bloating (24%), which mostly improved over time (Fig1). No laboratory abnormalities attributable to the study pro-
tocol were detected. Mean adherence was 97% for all 3 supplements. Reflective of this, we observed increases in eicosa-
pentaenoic acid (EPA, p< 0.0001), docosahexaenoic acid (DHA, p< 0.0001) levels measured in plasma by gas
chromatography, and Vitamin D levels by ELISA (Fig2, p=0.01). Despite the absence of inflammatory arthritis, RAPID3
scores significantly decreased over the trial (p=0.048), driven by a reduction in self-reported joint pain visual analogue scale
(VAS, p=0.002). Self-reported joint pain score (p=0.008), fatigue VAS (p=0.008) and minutes of AM stiffness (Fig3, p=0.01)
all reduced after COD treatment.

Conclusion: Overall, four weeks of COD was well-tolerated, with high adherence and mild side effects which mostly
improved over time. We observed improvements in self-reported symptoms relevant to individuals at-risk for future RA
development. These data suggest that COD supplementation is a feasible strategy for consideration in an RA prevention
trial.

Mean severity of self-reported side effects including abdominal pain, flatulence, abdominal bloating, heartburn, and total side effects over 4-weeks
of COD supplementation.

Docosahexaenoic acid, eicosapentaenoic acid and vitamin D3 levels increased after COD treatment.
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Disclosure: H. Cochrane: None; C. Mcfadyen: None; K. Mayor: None; R. Silva: None; K. James: None; X. Meng:
None; D. Mackay: Abbott, 6, Diabetes Canada, 4, 6, Diabetes Update, 6, Pepsico, 5, Weston Family Foundation, 5;
H. El-Gabalawy: None; L. O’Neil: UCB, 2.

Abstract Number: 2286

Certolizumab Inhibits Radiographic Progression Even in RA Patients with
High Rheumatoid Factor Levels: A Pooled, Post-Hoc Analysis of Two
Phase 3 Trials

Josef Smolen1, Gerd Burmester2, Yoshiya Tanaka3, Tsutomu Takeuchi4, Jeffrey Curtis5, Ted Mikuls6, Clementina L�opez
Medina7, Peter C. Taylor8, Nicola Tilt9, Bernard Lauwerys10, Baran Ufuktepe11 and Thomas Huizinga12, 1Medical
University of Vienna, Vienna, Austria, 2Department of Rheumatology and Clinical Immunology, Charité –
Universitätsmedizin Berlin, Berlin, Germany, 3Department of Internal Medicine, University of Occupational and
Environmental Health, Kitakyushu, Fukuoka, Japan, 4Department of Internal Medicine, Keio University, Tokyo, Tokyo,
Japan, 5The University of Alabama at Birmingham, Birmingham, AL, 6University of NebraskaMedical Center, Omaha, NE,
7Reina Sofia University Hospital, Cordoba, Spain, 8University of Oxford, Oxford, United Kingdom, 9UCB Pharma, Slough,
United Kingdom, 10UCB Pharma, Brussels, Belgium, 11UCB Pharma, Istanbul, Turkey, 12Department of Rheumatology,
Leiden University, Leiden, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Self-reported joint symptom scores, fatigue reported on a visual analogue scale, minutes of AM stiffness, and RAPID3 scores all reduced after
COD treatment.
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Background/Purpose: In patients (pts) with rheumatoid arthritis (RA), including those treated with disease-modifying anti-
rheumatic drugs, high rheumatoid factor (RF) levels are a poor prognostic factor, associated with higher disease activity
and risk of radiographic progression.1,2,3 Such pts have reduced response to monoclonal antibodies targeting TNF,4 but
may experience greater clinical response to TNF inhibitors without a fragment crystallizable (Fc) portion, such as certolizu-
mab pegol (CZP).5,6,7 This post-hoc analysis assessed radiographic progression in CZP+methotrexate (MTX) vs placebo
(PBO)+MTX-treated pts with RA, stratified by RF level, in the C-EARLY (NCT01519791) and C-OPERA (NCT01451203)
phase 3 randomized trials.

Table 1. Baseline demographics and disease characteristics stratified by baseline RF level

Table 2. Change from baseline in mTSS scores, stratified by baseline RF (low [<200 IU/mL] vs high [≥200 IU/mL]) over time (OC)
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Methods: A pooled analysis of pts with early (≤1 year active disease) moderate-to-severe RA with poor prognostic factors in
the C-EARLY and C-OPERA trials is presented (full analysis set). At Week (Wk)24, PBO-treated non-responders could
switch to CZP for the remaining 28 wks (early escapers). Pts were stratified by baseline (BL) RF level (low: < 200 IU/mL; high:
≥200 IU/mL), per published strata.1,6 Change from BL in modified total sharp score (mTSS) and proportions of pts experi-
encing minimum clinically important difference (worsening) of mTSS ( >5) at Wk24 and Wk52, and mTSS over time are
reported.

Results: 813 CZP-treated (low RF: N=571; high RF: N=242) and 367 PBO-treated (low RF: N=242; high RF: N=125) pts
with BL RF measurements were included; 56 PBO-treated pts were early escapers. BL characteristics were similar between

Figure 1. Individual pt CfB in mTSS at Wk24 and Wk52, stratified by baseline RF level (low [<200 IU/mL] vs high [≥200 IU/mL])
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CZP- and PBO-treated pts within each RF stratification. However, pts with high RF had more severe disease at BL than
those with low RF, with higher mean C-reactive protein, anti-citrullinated protein antibodies, mTSS, and erosion scores
(Table 1).

By Wk52, mean mTSS increased from BL in PBO-treated pts with both high RF (change from BL [CfB]: 2.36±6.20) and low
RF (CfB: 1.37±3.43), but was comparable in CZP-treated pts (high RF: CfB: 0.28±2.63; low RF: CfB: 0.14±3.11) (Table 2).

The proportion of pts with meaningfully worsening radiographic progression was higher in PBO-treated pts with high RF
compared to low RF at both Wk24 (6.48% vs 2.84%) and Wk52 (17.59% vs 10.43%) (Figure 1). By contrast, a smaller pro-
portion of CZP-treated pts experienced meaningful worsening and was similar between pts with high and low RF (Wk24:
0.00% vs 1.05%; Wk52: 5.29% vs 3.14%, respectively).

Conclusion: Pts with high BL RF levels had more severe RA and BL radiographic damage than those with low
RF. Worsening radiographic damage was observed in PBO-treated pts, with slightly greater progression in high-RF pts than
low-RF. In contrast, irrespective of BL RF levels, CZP-treated pts demonstrated consistently lower radiographic progres-
sion, suggesting RF does not adversely influence radiographic response to CZP.

References: 1. Vastesaeger N. et al, Rheum 2009;48:1114–21. 2. Cuchacovich M. et al, Clin Rheumatol 2014;33
(12):1707–14. 3. Smolen J. et al, Ann Rheum Dis 2023;82(1):3–18. 4. Takeuchi T. et al, Arthritis Res 2017;19:194. 5.
Nakayama Y. Rheumatol Int 2022;42:1227–1234. 6. Smolen J. Arthritis Rheumatol 2023;75(suppl 9). 7. Bidgood
S. et al, Ann Rheum Dis 2024;83 (suppl 1):727.

Disclosure: J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro, 6, Bristol-Myers Squibb, 6, Celgene, 6, Cell-
trion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck Sharp & Dohme, 6, Novartis, 5, 6, Pfizer,
6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6;G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Gala-
pagos, 2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boeh-
ringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6;
T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly Japan, 2, 6, Gilead, 2, 6, Pfizer Japan, 6; J. Curtis: AbbVie,
2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, Bendcare, 2, 5, Eli Lilly, 2, 5, Genentech, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 2, 5,
Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, Scipher Medicine, 2, 5, Setpoint, 2, 5, UCB Pharma, 2, 5;
T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9; C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma,
2, 5, 6; P. Taylor: AbbVie, 2, Acelyrin Inc., 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 12, Participation on a
Data Safety Monitoring Board/Advisory Board, Gilead, 2, GSK, 2, Immunovant, 12, Participation on a Data Safety Mon-
itoring Board/Advisory Board, Janssen, 2, Kymab, 12, Participation on a Data Safety Monitoring Board/Advisory
Board, Nordic Pharma, 2, Pfizer, 2, Sanofi, 12, Participation on a Data Safety Monitoring Board/Advisory Board, UCB
Pharma, 2; N. Tilt: UCB Pharma, 3, 11; B. Lauwerys: UCB Pharma, 3, 11; B. Ufuktepe: UCB Pharma, 3, 11;
T. Huizinga: Abblynx, 2, 5, 6, Abbott, 2, 5, 6, Boehringer, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapa-
gos, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5,
6, UCB, 2, 5, 6.
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Abstract Number: 2287

Hydroxychloroquine and the Risk of Lymphoma Progression in Sjogren’s
Disease: A Retrospective Case Control Study

Christine Xue1, Monica Guma2 and Katherine Nguyen2, 1UC San Diego, San Diego, CA, 2UC San Diego, San Diego

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjogren’s disease is an autoimmune disorder characterized by chronic lymphocytic inflammation of
the salivary and lacrimal glands. Affected individuals are at heightened risk of developing Non-Hodgkin lymphoma (NHL) in
mucosa-associated lymphoid tissue. Hydroxychloroquine (HCQ), also known as Plaquenil, is an old disease-modifying anti-
rheumatic drug that has demonstrated efficacy in the treatment of musculoskeletal discomfort and mild inflammatory arthritis
in Sjogren’s disease. Given the immunomodulatory properties of hydroxychloroquine, it has been postulated that the drug
may exert a protective effect against lymphoma progression. However, the available evidence on the association between
HCQ use and the risk of lymphoma development in Sjogren’s disease has been limited. The purpose of this study is to deter-
mine whether subjects with lymphoma in Sjogren’s disease have a lower odds of exposure to hydroxychloroquine com-
pared to demographic and age-matched controls.

Methods: This is a retrospective case control study on patients seen between Jan 1st, 2012 and Aug 1st, 2023 at UC San
Diego Health. Demographic and drug information were collected via chart review. Qualifying patients were age 18+ with at
least once visit to UCSD Oncology or Rheumatology with an associated Sjogren’s or Non-Hodgkin’s Lymphoma (NHL)
diagnosis. In patients with NHL, those with prior history of malignancy with chemotherapy or radiation, or who were started
on hydroxychloroquine solely after NHL diagnosis, were excluded. Autoimmune Score (based on diagnosis of systemic
lupus erythematosus, scleroderma, and rheumatoid arthritis) and Chronic Disease Score (based on diagnosis of hyperten-
sion, hyperlipidemia, and type 2 diabetes) were calculated to create age and disease- matched controls for each NHL
patient. Exposure criteria to HCQ was defined as greater than 6 months of use based on written prescription activity in the
EHR. Patient clinical and demographic features were compared using independent sample T test and Pearson’s chi-square
test. The odds ratio of exposure to hydroxychloroquine was calculated with a confidence interval of 95%.

Results: Demographic characteristics between control and lymphoma groups were similar (Table 1A and 1B). The most
common dose of hydroxychloroquine across both groups was 200 mg dosed twice daily. The average prescription length
for control and lymphoma groups was 4.8 and 6.8 years, respectively. 27 (40.9%) of controls and 6 (26.1%) of the lym-
phoma group were exposed to hydroxychloroquine, yielding an odds ratio of 0.51 (0.18, 1.46) with a p-value of 0.32.

Demographic Table
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Conclusion: Several studies have published on the immunomodulating effects of HCQ in autoimmune disease, showing
that the drug increases serum C4 complement activity and decreases total immunoglobulin levels, both of which are inde-
pendent risk factors for lymphoma development in Sjogren’s disease. This retrospective study suggests that individuals
diagnosed with NHL in Sjogren’s disease exhibit a decreased odds of exposure to hydroxychloroquine when compared
to non-cancer controls. However, it is important to note that this observed difference did not reach a statistically significant
level.

Disclosure: C. Xue: None; M. Guma: regeneron, 3, sonoma, 5; K. Nguyen: None.

Abstract Number: 2288

Interferon Gamma Signaling Is Associated with Development of
Extraglandular Manifestations in Sjögren’s Disease

Hiroyuki Nakamura1, Koki Nakamura1, Hidenori Amaike1, Ken Nagahata1, Masatoshi Kanda2 and Hiroki Takahashi1,
1SapporoMedical University, Sapporo, Japan, 2Department of Rheumatology and Clinical Immunology, SapporoMedical
University, Sapporo, Japan, Sapporo, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is an autoimmune disease that primarily affects salivary and lacrimal glands.
Some patients with SjD develop various extraglandular manifestations (EGM), such as articular, cutaneous and neurological
manifestations, while others have limited lesions in their exocrine glands through the clinical course. Furthermore, some of
the patients is complicated by other systemic autoimmune diseases like rheumatoid arthritis and lupus. Enhanced interferon
(IFN) response has been a well-established feature in etiology of SjD, but the detailed molecular mechanisms leading to the
development of EGM in just a part of the patients remains unclear. The purpose of this study is to clarify a pathophysiology
associated with the development of EGM in SjD.

Autoimmune Comorbidities

Hydroxychloroquine Exposure
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Methods: A single-center cohort of patients with SjD was retrospectively analyzed for their clinical symptoms, autoantibody
profiles, and development of EGM. Gene expressions were compared between SjD patients with EGM and those without
EGM using bulk or single-cell RNA sequencing (RNAseq) of labial minor salivary glands (MSGs). Ex vivo culture assays on
salivary gland epithelial cells (SGECs) and peripheral blood mononuclear cells (PBMCs) were performed to model responses
in target tissues.

Results: Of 351 patients, 75 (21%) had EGM at diagnosis of SjD. During the observation period (median: 15 years), 16.2%
and 27.5% of the patients newly developed EGM for up to 10 and 20 years after diagnosis, respectively (Figure 1A). Patients
who had serum anti-SSA, anti-CCP, anti-DNA, and/or anti-RNP antibodies developed EGM more frequently. On the other

Figure 1.
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hand, patients with anti-centromere antibody developed EGM less frequently (Figure 1B). Analysis on bulk RNAseq of
MSGs showed that expression levels of type II IFN-related genes, IFNG and IL12A, were significantly higher in patients with
EGM compared to those without EGM (Figure 1C). In contrast, expression levels of type I IFN-stimulated genes, MX1 and
ISG15, were equivalent between both the group (Figure 1D). Single-cell RNAseq analysis revealed that IFNG-expressing
CD8 T cells were increased in MSGs of EGM-positive SjD patients (Figure 2A). Treatment with IFN-γ resulted in upregulation
of HLA-DRA and CXCL9-11 in ex vivo SGEC culture (Figure 2B). Consistent with the finding, increased expressions of HLA-
DRA and CXCL9-11 were found in SGECs of EGM-positive SjD patients (Figure 2C). In PBMCs, CD8 T and NK cells
expressed IFNG (Figure 3A). Treatment with lipopolysaccharide or heat shock protein 70, known as toll-like receptor
4 (TLR4) agonists, increased IFNG expression in both CD8 T and NK cells (Figure 3B).

Conclusion: Serum autoantibody profiles and activated IFN-γ signaling pathways in MSGs were associated with the devel-
opment of EGM in SjD. IFN-γ signaling promoted HLA class II and chemokine expressions in SGECs, which could contribute
to dysregulated adaptive immune response with autoantibody formation. Ex vivo cell culture suggested that TLR4 stimula-
tion could induce IFN-γ expression in CD8 T and NK cells, presumably through interaction with monocytic cells. This patho-
physiological model provides a possible target to prevent or treat EGM in SjD.

Figure 2.
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Disclosure: H. Nakamura: None; K. Nakamura: None; H. Amaike: None; K. Nagahata: None; M. Kanda: None;
H. Takahashi: None.

Abstract Number: 2289

Associations Between Protein Quantitative Trait Loci and Risk of Primary
Sjögren’s Syndrome: A Mendelian Randomization Study

Benjamin Zuckerman1, Alasdair Warwick2, art Schuermans3, Mark Gibson4, Ioasaf Karafotias5, Zijing Yang1, Carine
moezinia6, Mark Russell7, Chris Wincup8, James Galloway9 and Sizheng Zhao10, 1King’s College London, London,
England, United Kingdom, 2University college London, London, United Kingdom, 3KU Leuven, Leuven, Belgium, 4King’s
College London, Newmarket, United Kingdom, 5King’s College London, London, United Kingdom, 6univerity college
hospital, London, United Kingdom, 7King’s College London, London, United Kingdom, 8King’s College Hospital, London,
United Kingdom, 9Centre for Rheumatic Diseases, King’s College London, London, United Kingdom, 10Centre for
Musculoskeletal Research, The University of Manchester, Liverpool, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The pathophysiology of primary Sjögren’s disease involves the interaction of genetic, epigenetic,
and environmental factors. With limited treatment options for severe disease, a detailed understanding the proteomic archi-
tecture is necessary. Herein, we investigated the associations between circulating proteins on primary Sjögren’s
disease using mendelian randomization.

Figure 3.
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Table 1. The mendelian randomization results for assessing protein quantitative trait loci association with primary Sjögren’s disease.

Table 2. The mendelian randomization results for assessing primary Sjögren’s disease associations with protein quantitative trait loci.
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Methods:We selected single nucleotide polymorphisms from protein quantitative trait loci using the genome wide associa-
tion studies from samples profiled in the UK Biobank Pharma Proteomics Project. Genetic association data for proteins were
collected from a study with a sample size of 54,306, and from 3,232 individuals with primary Sjögren’s syndrome and
17,481 controls. Forward and reverse mendelian randomization analyses were conducted. The Wald ratio or inverse vari-
ance weighted methods estimated causal effects. We applied colocalization and pleiotropy-robust methods as sensitivity
analyses for confounding.

Results: 1,963 of the selected proteins were valid from which 35 survived the mendelian randomization analyses and mul-
tiple comparisons assessment, as well as the sensitivity tests (Table 1). Colocalization analyses highlighted that 15 of these
proteins had conditional probabilities for a shared causal variant exceeding 80%, suggesting minimal genetic confounding.
Notably, our results suggested that CD40 is implicated in primary Sjögren’s disease pathogenesis (odds ratio [OR] 0.80;
95% confidence interval [CI] 0.72-0.88). Reverse mendelian randomization analyses confirmed a causal role for the 15 pro-
teins which survived multiple comparison assessments and identified 28 potential biomarkers for primary Sjögren’s disease
(Table 2).

Conclusion: We provided genetic evidence further elucidating the complexity of primary Sjögren’s disease pathogenesis.
Additionally, we suggested a genetic causal link between CD40 and primary Sjögren’s disease - supporting the continued
investigation of anti-CD40 therapy, such as iscalimab, as a novel treatment for this condition.

Disclosure: B. Zuckerman: None; A. Warwick: None; a. Schuermans: None;M. Gibson: None; I. Karafotias: None;
Z. Yang: None;C.moezinia: None;M. Russell: AbbVie/Abbott, 6, Biogen, 1, Eli Lilly, 6, Galapagos, 6, Menarini, 6, San-
doz, 5, UCB, 6, Viforpharma, 6;C.Wincup: Versus Arthritis, Lupus UK, Astrazeneca and British Society for Rheumatol-
ogy, 5; J. Galloway: AbbVie, 6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6;
S. Zhao: None.
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Umbilical Cord-derived Mesenchymal Stem Cells Suppress Sjogren’s
Syndrome Pathology

Yukitomo Hagiwara1, Goh Murayama2, Taiga Kuga2, Yujin Nishioka2, Takumi Saito2, Yu Yamaji2, Tomoko Miyashita2,
Makio Kusaoi3, Ken Yamaji2 and Naoto Tamura2, 1Department of Internal Medicine and Rheumatology, Juntendo
University School of Medicine, Bunkyo-ku, Tokyo, Japan, 2Department of Internal Medicine and Rheumatology, Juntendo
University School of Medicine, Tokyo, Japan, 3Department of Internal Medicine and Rheumatology, Juntendo University
School of Medicine, Bunkyo, Tokyo, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Primary Sjögren’s syndrome (pSS) is characterized by lymphocytic infiltration of the salivary and lac-
rimal glands, leading to functional loss and gradually causing dry mouth and dry eyes. Recent studies have suggested that
mesenchymal stem cell (MSC) transplantation may improve salivary function and reduce lymphocytic infiltration of the sali-
vary glands. This study aimed to confirm the anti-inflammatory effects of umbilical cord-derived mesenchymal stem cells
(MSC) on pSS pathology and elucidate the underlying mechanisms.
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Methods: Peripheral blood mononuclear cells (PBMC) from pSS patients were co-cultured with MSCs under various stim-
ulatory conditions to evaluate the inhibition of cell differentiation and cytokine production. CD4+ T cells and B cells were iso-
lated from the peripheral blood of pSS patients and co-cultured with MSCs stimulated with CpG-ODN or pSS-associated
autoantigens. The changes in cell subsets and the suppression of IgG production due to MSC inhibitory effects were
evaluated.

When PBMCs were co-cultured with MSCs in the presence of anti-CD3/CD28 antibodies, the proportion of IFN-γ and IL-4 producing T cells
decreased compared to cultures without MSCs.

When PBMCs were co-cultured with MSCs in the presence of Imiquimod, the proportion of TNF-α producing monocytes decreased compared to
cultures without MSCs.
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Results: When PBMCs were co-cultured with MSCs in the presence of anti-CD3/CD28 antibodies, the proportion of IFN-γ
and IL-4 producing T cells decreased compared to cultures without MSCs. Additionally, when PBMCs were co-cultured
with MSCs in the presence of Imiquimod, the proportion of TNF-α producing monocytes decreased compared to cultures
without MSCs. Co-culturing CD4+ T cells and B cells from pSS patients with MSCs in the presence of CpG-ODN significantly
reduced the proportion of plasma cells compared to B cell monocultures. Furthermore when CD4+T cells and B cells were
co-cultured in the presence of pSS-associated autoantigen, IgG production was suppressed with MSCs compared to
without MSCs.

Conclusion: In the presence of MSCs, TNF-α and IFN-γ production from T cells and monocytes was shown to be sup-
pressed, with reduced differentiation into plasma cells and IgG production to pSS-associated autoantigens. In pSS patients,
TNF-α and IFN-γ are known to increase the expression of Fas and FasL on salivary gland epithelial cells, and B cells induce
apoptosis of salivary gland epithelial cells via cell-cell contact. The anti-inflammatory effects of MSCs may potentially improve
the dry eyes and dry mouth with pSS.

Disclosure: Y. Hagiwara: Cell Exosome Therapeutics Inc., 5; G. Murayama: Asahi Kasei Medical Company Limited,
5, Cell Exosome Therapeutics Inc., 5; T. Kuga: None; Y. Nishioka: None; T. Saito: Asahi Kasei Medical Company Lim-
ited, 5; Y. Yamaji: None; T. Miyashita: None; M. Kusaoi: Asahi Kasei Medical Company Limited, 5, Cell Exosome
Therapeutics Inc., 5; K. Yamaji: Asahi Kasei Medical Company Limited, 5; N. Tamura: AbbVie/Abbott, 6, Asahikasei,
5, AstraZeneca, 6, Ayumi, 5, Bristol-Myers Squibb(BMS), 5, 6, Cell Exosome Therapeutics, 5, Chugai, 6, Esai,
6, GlaxoSmithKlein(GSK), 2, 5, Janssen, 6, Japan Boehringer-Ingelheim, 6, Japan Eli Lilly, 5, Novartis, 2, 6, Taisyo,
6, Tanabe Mitsubishi, 6.
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The Relationship of the ESSDAI to Health-Related Quality of Life in People
Living with Sjogren’s Disease

Dana DiRenzo1, Chadwick Johr1, Nora Sandorfi1, Sara McCoy2 and Thomas Grader-Beck3, 1University of Pennsylvania,
Philadelphia, PA, 2University of Wisconsin, Middleton, WI, 3Johns Hopkins, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Historically, Heath Related Quality of Life (HRQL) in Sjogren’s Disease (SjD) has been measured by
the EULAR Sjogren’s Syndrome Patient Reported Index (ESSPRI), which lacks important life impact domains. The Patient
Reported Outcome Measurement Information System (PROMIS) offers a wider array of HRQL assessments, which were
administered to patients alongside the Routine Assessment of Patient Index Data-3 (RAPID-3), a disability measure given
to all patients during triage. Our objective was to evaluate the relationship between ESSPRI, PROMIS domains, and SjD dis-
ease activity with the hypothesis that there would be moderate positive correlation between PROs and disease activity.

Methods: A prospective study was conducted from November 2022 to September 2023 at a large academic medical cen-
ter and gathered disease characteristic, disease activity, and patient reported outcome (PRO) data. PROs (ESSPRI,
PROMIS-29, RAPID-3) were automatically assigned to SjD patients before their clinic visit and completed via the Epic patient
portal. ACR/EULAR 2016 SJD criteria and the EULAR Sjogren’s Syndrome Disease Activity Index (ESSDAI) were completed
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and documented by rheumatologists via Epic smartforms. Mean demographics, disease activity, and HRQL scores were
calculated for the first visit within the 6-month study period as well as Spearman and partial correlations to evaluate construct
validity.

Results: There were 729/956 (76%) completed ESSPRIs during the study period collected from 594 unique patients. Of
those, 197 patients met ACR/EULAR SjD criteria (33%) and had partially completed PROs/ESSDAI and 69 patients had fully
completed PROs/ESSDAI. Patients had a mean (SD) age of 61 (14), were mostly female (91%) and white (96%). Mean
(SD) ESSDAI scores were 2.1 (3.7) indicating low SjD disease activity with the most active subdomain being biological
(n=10 (14%)). Mean (SD) ESSPRI scores were 4.9 (2.4) and considered as borderline-high symptom burden (≥5). There
was moderate disability present (mean (SD) RAPID-3, 10.1 (3.7). Mean (SD) PROMIS pain interference and fatigue were
greater than one-half SD higher than US population normative values (Table 1). Mood disturbance was not present as
reflected by normal anxiety and depression mean T-scores. The total mean ESSPRI score and each of its domains (dryness,
fatigue, pain) as well as PROMIS pain interference, fatigue, social participation, and physical function all poorly correlated
with the mean ESSDAI score (Table 2A). ESSPRI fatigue displayed better positive correlation with PROMIS pain interference
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than PROMIS fatigue and vice versa (Table 2B). The ESSPRI total score had strong positive correlation with the RAPID-3,
PROMIS pain interference, and fatigue and strong negative correlation with PROMIS social participation. ESSPRI dryness
had low/moderate correlation with other HRQL domains.
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Conclusion: The ESSDAI lacked significant correlation to all PROs tested suggesting that patient symptomatology is com-
plex and not solely connected to SjD disease activity. Contrary to expected, there was only moderate positive correlation for
PROMIS pain interference and ESSPRI pain and PROMIS fatigue and ESSPRI fatigue.

Disclosure: D. DiRenzo: None; C. Johr: Bristol-Myers Squibb(BMS), 1, 2; N. Sandorfi: Bristol-Myers Squibb(BMS),
2, Novartis, 1; S. McCoy: Amgen, 2, Bristol-Myers Squibb(BMS), 2, icell, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra,
2, Target RWE, 2; T. Grader-Beck: Argenx, 1, 2, Novatis, 1, 2.

Abstract Number: 2292

Fibroblasts with High Expression of CD74 Promote Lymphocytes
Infiltration in Salivary Gland in Sjögren’s Disease

Xinwei zhang1, Yixuan Li1, Hongyan Qian1, Chaoqiong Deng1, Shiju Chen1, Guixiu Shi2 and Yuan Liu1, 1xiamen university,
xiamen, China (People’s Republic), 2xiamen university, xiamen

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Cytokines associated with lymphocytes recruiting and activation were enriched in salivary fibroblasts.
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Background/Purpose: Sjögren’s disease (SjD) is characterized by persistent focal infiltration of B- and T lymphocytes in the
exocrine gland, mainly salivary gland. Though it is well recognized that the infiltrating lymphocytes is the main cause that
leads to gland dysfunction, the mechanisms in how lymphocytes are recruited and persistently activated in salivary gland
have not been fully investigated.

Methods:We performed single-cell RNA-sequencing (scRNA-seq) combined with spatial transcriptomics on minor salivary
glands (MSGs) from patients with SjD and controls. The crosstalk between stromal cells and immune cells was analyzed.
Potential pathogenic cell subsets that may be involved in promoting lymphocytes infiltration were further investigated by
ex vivo culture assays and SjD animal model.

Results: The scRNA-seq demonstrated that several cytokines that are important in recruiting and activating lymphocytes
such as CXCL12 and BAFF were prominently enriched in fibroblasts, and spatial transcriptomics analysis revealed that fibro-
blasts were closely associated with lymphocytes. CD74 expression significantly increased in salivary fibroblasts in patients
with SjD, and fibroblasts subcluster with high expression of CD74 expanded in patients with SjD, which was enriched in
pathways associated with lymphocytes activation and cytokine production. In the in vitro co-culture assay of fibroblasts with
B cells, fibroblasts with high expression of CD74 can promote B cell proliferation and survival, while CD74 knockout in fibro-
blasts diminished this effect. CD74 knockout in mice and anti-CD74 antibody can decrease lymphocytes infiltration in exo-
crine gland and alleviate the gland dysfunction.

Conclusion: Fibroblasts with high expression of CD74 was pathogenic fibroblasts subsets in SjD, which may be important
in promoting lymphocytes infiltration in salivary gland. Targeting CD74 may provided new effective treatment strategy
for SjD.

Expression of CD74 was associated with the proximity of fibroblasts and immune cells in salivary gland.
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Disclosure: X. zhang: None; Y. Li: None; H. Qian: None; C. Deng: None; S. Chen: None; G. Shi: None; Y. Liu: None.

Anti-CD74 antibody can decrease lymphocytes infiltration in exocrine gland and alleviate the gland dysfunction in SjD mouse model.
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Abstract Number: 2293

Altered Expression of the MicroRNA Biogenesis Machinery Components
Correlates with Inflammatory Parameters in Salivary Glands of Patient
with Sjögren’s Disease

Sergio Aguilera1, Patricia Carvajal2, Isabel Castro2, María-José Barrera3, Sergio Gonz�alez4, Claudio Molina3 and María-
Julieta Gonz�alez2, 1Clinica Indisa, Santiago, Chile, 2Universidad de Chile, Santiago, Chile, 3Universidad San Sebasti�an,
Santiago, Chile, 4Universidad Mayor, Santiago, Chile

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: MicroRNAs (miRNAs) are small non-coding RNAs involved in the regulation of gene expression at the
post-transcriptional level (by translational blocking or mRNA degradation). The miRNA biogenesis involves the transcription of
the primary miRNA and its processing by the multiprocessor complex (consisting of the RNAse Drosha and its cofactor
DGCR8), generating the miRNA precursor (pre-miRNA). The pre-miRNAs are transported to the cytosol where the RNAse Dicer
processes them. TRBP and PACT promote Dicer positioning at the 3’ end of the pre-miRNA for processing to a double strand
miRNA. The mature miRNA strand is transferred to Ago proteins forming the RNA-induced silencing complex (RISC). Stressor
stimuli, such as inflammatory mediators, modify the levels, localization and/or activity of key miRNA-bioprocessing core compo-
nents. Previously, in labial salivary glands (LSG) of patients with Sjögren’s disease (SjD), we found altered levels of miRNAs
involved in the regulation of genes essential for glandular homeostasis and secretory function. However, it is not yet known
whether the alterations in the expression pattern of miRNAs in LSG from SjD patients are due to changes in their metabolic
machinery induced by inflammation. Here, we characterized the expression and localization of microRNA biogenesis compo-
nents in LSG from primary SjD patients and evaluated if proinflammatory cytokines modify their levels or distribution in vitro.

Methods: LSGs biopsies from 12 SjD patients and 11 non-Sjögren sicca controls were studied. Human salivary glands
(HSG) cells stimulated with 10 ng/mL of TNF-α, IFN-α, IFN-β or IFN-γ for 24 h were also evaluated. The mRNA and protein
levels, as well as localization of Drosha, DGCR8, Dicer, TRBP, PACT, Ago1, Ago2 and Ago4 were determined by qPCR,
Western blot, and immunofluorescence. Spearman’s rank correlation analyses were performed between mRNA/protein
levels and clinical parameters.

Results: Our results showed reduced mRNA levels of Drosha, Dicer, PACT, TRBP and Ago1 in LSGs from SjD patients,
while protein levels showed great variability among SjD patients. Decreased mRNA levels of Drosha, Dicer and TRBP were
inversely correlated with focus score and EULAR SS disease activity index (ESSDAI). Drosha, DGCR8, DICER, PACT and
Ago2 were detected in the cytoplasm, and TRBP was unexpectedly observed in the nuclei. In HSG cells stimulated with pro-
inflammatory cytokines (TNF-α, IFN-α, IFN-β or IFN-γ), increased mRNA and protein levels of Drosha, DGCR8, Dicer, PACT,
TRBP, Ago2 and Ago4 were observed. Dicer staining was weaker in cells stimulated with IFN-β, IFN-γ and TNF-α, while
TRBP signal was weaker in cells stimulated with IFN-β and IFN-γ.

Conclusion: Altered expression of miRNA biogenesis machinery components correlated with focus score and ESSDAI,
together with alterations induced by pro-inflammatory cytokines in vitro, contribute to understand the mechanisms underly-
ing the differential expression of miRNAs in LSGs from SjD patients. Future studies using anti-inflammatory therapies may
restore miRNA metabolism improving glandular function in SjD patients. Supported by Fondecyt-ANID: 1210055,
1230852, 1241526, Fondecyt-Postdoc: 3240081, FONDEQUIP: EQM170098.
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Disclosure: S. Aguilera: None; P. Carvajal: None; I. Castro: None;M. Barrera: None; S. Gonz�alez: None; C. Molina:
None; M. Gonz�alez: None.

Abstract Number: 2294

Pharmacodynamic Effects of Nipocalimab on Disease Biomarkers in
Patients with Moderate-to-Severe Active Sjögren’s Disease: Results from
a Multicenter, Randomized, Double-blinded, Placebo-controlled Phase
2 Study

Kathy Sivils1, Steven Leonardo2, He Li3, Keying Ma4, Matthew J. Loza5, Jonathan J. Hubbard4, Kim Campbell4 and Sheng
Gao4, 1Johnson & Johnson Innovative Medicine, Edmond, OK, 2Janssen Research & Development, LLC, a Johnson &
Johnson Company, Cambridge, MA, 3Janssen Research & Development, LLC, Therapeutics Discovery, Spring House, PA,
4Janssen Research & Development, LLC, a Johnson & Johnson Company, Spring House, PA, 5Janssen Research &
Development, LLC, a Johnson & Johnson company, Spring House, PA, USA, Spring House, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nipocalimab is a fully human, immunoglobulin G (IgG) 1 monoclonal antibody that selectively binds
to the IgG-binding site of the neonatal crystallizable fragment receptor (FcRn), thereby lowering IgG levels. Sjögren’s disease
(SjD) is a chronic inflammatory autoimmune disease with a multitude of pathogenic mechanisms. IgG autoantibodies are one
of the hallmarks of the disease that may contribute to the pathogenesis and active inflammation. In a phase 2 proof-
of-concept study (DAHLIAS), nipocalimab demonstrated significant improvements in clinical endpoints in participants with
SjD at Week 24. Here, we report on the pharmacodynamics of nipocalimab and associated disease biomarkers in the
DAHLIAS study.

Methods: Adults with active, anti-Ro-positive SjD were eligible for the DAHLIAS study. Patients were randomized to nipoca-
limab 5 mg/kg or 15 mg/kg or placebo administered intravenously every 2 weeks through Week 22. Blood samples were
collected from consenting study participants for the measurement of serum IgG levels, including total IgG and IgG
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subclasses, as well as IgM and IgA levels. Levels of serum anti-Ro60, -Ro52 and -La IgG were measured along with C3d-
bound circulating immune complexes (C3d-CIC) and clinically relevant markers including rheumatoid factor (RF) and eryth-
rocyte sedimentation rate (ESR).

Results: A total of 163 patients (nipocalimab 5 mg/kg, n=53; nipocalimab 15 mg/kg, n=54; placebo, n=56) were enrolled in
the study. Baseline biomarker levels were generally comparable between groups. Serum total IgG levels were reduced by
nipocalimab from Weeks 2 through 24 and returned to baseline levels at Week 30 (Figure 1). At Week 24, there was an
observed median pre-dose (minimum) reduction of 61% (interquartile range [IQR]: –66%, –46%) in the total IgG level in the
nipocalimab 15 mg/kg group compared to a 0.5% (IQR: –7%, 5%) reduction in the placebo group. Decreases from baseline
in all IgG subclasses were consistent with those observed for total IgG levels. Reductions in autoantibody (Figure 2), RF, and
C3d-CIC (Figure 3) levels were also observed in the nipocalimab groups versus the placebo group, with trajectories similar
to total IgG reduction. Nipocalimab 15 mg/kg was associated with clinically significant changes from baseline at Week 24 in
RF and ESR levels versus placebo. Small changes from baseline in IgM and IgA levels were observed at Week 24. All bio-
marker changes mentioned above returned to near baseline by Week 30.

Conclusion: Nipocalimab substantially and reversibly reduced total IgG, IgG autoantibodies, and CICs, consistent with its
mechanism of action, with clear differences by dose. Furthermore, substantial reductions in clinical biomarkers were
observed, whereas IgM and IgA changes did not appear to be clinically significant. These findings suggest that autoanti-
bodies and CICs may play an important role in SjD and support the hypothesis that reducing their levels through FcRn block-
ade may provide clinical benefits for patients with SjD.
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Disclosure: K. Sivils: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; S. Leonardo: Janssen
Research & Development, LLC, 3, Johnson & Johnson, 11;H. Li: Janssen Research & Development, LLC, 3, Johnson &
Johnson, 11; K. Ma: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; M. Loza: Janssen, 3, John-
son & Johnson, 11; J. Hubbard: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; K. Campbell:
Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; S. Gao: Janssen Research & Development, LLC,
3, Johnson & Johnson, 11.

Abstract Number: 2295

Association of Early Markers in Patients with Sjögren’s Syndrome in a
Diverse Academic Cohort

Danielle Henry1 and Schartess Culpepper Pace2, 1University of Miami at Holy Cross Health, Fort Lauderdale, FL,
2University of Miami, Pembroke Pines, FL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjogren’s syndrome (SS) is a heterogenous systemic inflammatory autoimmune disease character-
ized by sicca symptoms. It affects 0.3-1 per 1000 of the general population1. Studies suggest that novel autoantibodies or
"early Sjögren’s syndrome markers,” particularly salivary protein 1 (SP1), carbonic anhydrase 6 (CA6), and parotid specific
protein (PSP) are present in early disease, prior to anti-Ro and anti-La positivity. We aimed to define the usefulness of these
early markers as they relate to diagnosis, risk stratification, and presence of disease associations.

Figure 1. Flow chart showing the distribution of patients within the study.
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Methods: This retrospective study included 335 patients with SS and sicca symptoms specific ICD-10 codes: M35.00,
M35.01, H16.209, H04.129, H04.123, R68.02. Patients also had early Sjögren’s markers ordered between 01/01/2017
to 12/31/2022. Patients with sicca symptoms associated with Hepatitis C, AIDS, Sarcoidosis, or head and/or neck radiation
were excluded. Early Sjogren’s antibody positivity was defined as having a reported value ≥ 25 EU/ml, which is considered
strongly positive across various laboratories. Chi-square test of independence was used to analyze the results for statistical
significance.

Results: Two hundred and eighty-three patients were included of which greater than 50%were identified as being Hispanic/
Latino as reported by medical records. We found positive early antibodies present in 54.9% (95 patients) of Hispanic/Latino
ethnicity, 39.9% (69 patients) non-Hispanic/Latino, and 5.2% (9 patients) other. Sixty-one percent of patients were positive
for one or more early Sjögren’s markers. In patients with positive early Sjögren’s markers, 37.5% had a clinical diagnosis of
SS, and 11% had a diagnosis of a rheumatic connective tissue disease (CTD) other than SS. Of the remaining 51.5% who
did not have a CTD, 81% had sicca symptoms. Of patients with SS, 30% of those with positive early markers were SSA anti-
body positive. There was no statistically significant association between early Sjögren’s markers and a diagnosis of SS, X2

(1, N = 283) = 1.8, p =. 35. In patients with SS with at least one positive marker: 19% had fibromyalgia, 16% had thyroid dis-
ease, 10% had peripheral neuropathy. Patients with SS with positive early markers were found more likely to have hypocom-
plementemia and hypergammaglobulinemia when compared to patients with SS without positive early markers. However,
this finding did not reach statistical significance. Anti-CA6 was the most prevalent antibody in patients with and without a
diagnosis of SS.

Conclusion: In this diverse cohort of patients, there was no statistically significant association between early Sjögren’s
markers, and a diagnosis of SS. Findings suggest that these antibodies may not be disease specific. In patients with disease
associated manifestations, early Sjögren’s antibody positivity was small. Prospective longitudinal studies of interest would
include phenotyping SS patients with early markers as a determinant of disease.

Karakus, S., Baer, A. N., Agrawal, D., Gurakar, M., Massof, R. W., & Akpek, E. K. (2018). Utility of novel autoantibodies in the
diagnosis of sjögren’s syndrome among patients with dry eye. Cornea, 37(4), 405–411. doi:10.1097/
ico.0000000000001471

Table 1. Hypocomplementemia, hypergammaglobulinemia, thyroid antibodies in SS with positive vs. negative early markers

Table 2. Number of SS patients with positive early markers with disease associated manifestations.
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Disclosure: D. Henry: None; S. Culpepper Pace: None.

Abstract Number: 2296

The Value of Ultrasound to Follow Glandular Disease in Sjogren’s Disease
Patients

Katja Perdan Pirkmajer1, Katja Lakota2, Sonja Praprotnik1, Ziga Rotar3 and Alojzija Hocevar4, 1University Medical
Centre Ljubljana, Ljubljana, Slovenia, 2UMC Ljubljana, Ljubljana, Slovenia, 3University Medical Centre Ljubljana and
University of Ljubljana, Ljubljana, Slovenia, 4University Medical Center Ljubljana, LJUBLJANA, Slovenia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Salivary gland (SG) ultrasound (US) helps to diagnose and stratify patients with Sjögren’s disease
(SjD). However, US studies evaluating morphological changes over time are scarce. Therefore, we aimed to evaluate the
potential progression of US morphological changes of SG in a well-defined SjD cohort.

Methods: One hundred and fifty-one SjD patients diagnosed between January 2016 and December 2018, and fulfilling the
ACR/EULAR 2016 classification criteria1 were invited to participate in a follow- up (FU) US study that was carried out
between May and September 2023. In 82 out of 151 patients who responded to the invitation, the follow-up time (median
(IQR)) was 73.1 (63.6, 81.3) months. A detailed clinical and laboratory evaluation, Schirmer’s test, SGUS using Hočevar
scoring system2, and ESSDAI were repeated, and ESSPRI calculated. For the purpose of the study, a cut-off for significant
US progression was set at US score change >12 points (from baseline).

Results: Patients’ baseline characteristics are presented in Table 1. At FU visit 43 (52.4%) and 42 (51.2%) patients reported
worsening of ocular and oral sicca symptoms. Median ESSPRI at FU was 6.0 (4.0; 6.9) and was at least 5 in 53 (64.6%)
patients. There were no significant changes in ESR, gamma globulin level and ESSDAI compared to baseline. None of the
included patients developed a new lymphoma during FU. At FU visit 41 (50.0%) patients had US changes consistent with
SjD (at baseline 33 (40.2%)). According to the definition, significant increase of US score was found in 18 (21.9%) patients

Baseline lip biopsy focus score in progressors vs non-progressors.
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compared to baseline. We found no significant differences in patient age (p=0.516), symptom duration, time (p=0.222), oral
dryness (p=1.0), glandular swelling (p=0.722), ESR (p=0.423), gamma globulins (p=0.617), baseline ESSDAI (p=0.352),
follow-up ESSPRI (p=0.384) or immunomodulatory treatment (p=1.0) in patients with and without SGUS progression. There
was a trend toward higher minor salivary gland focus score in those who US progressed (p=0.091; Fig 1).

Conclusion:Most of the SjD patients in our cohort showed stable glandular disease based on US evaluation. However, one
fifth of SjD patients had significant US morphological glandular progression; we found no firm association between patients
baseline characteristics or disease activity and US glandular progression.

References:

1. Shiboski CH, et al. Arthritis Rheumatol 2017;69:35–45.
2. Hočevar A et al. Rheumatology 2005;44(6):768-72.

Disclosure: K. Perdan Pirkmajer: None; K. Lakota: None; S. Praprotnik: None; Z. Rotar: None; A. Hocevar: None.

Abstract Number: 2297

Mortality and Its Predictor Variables in Patients with Sjögren Disease:
Data from SjögrenSER-Pros Prospective Registry

Olga Rusinovich1, Zulema Plaza2, M�onica Fern�andez Castro3, José Rosas-G�omez de Salazar4, Victor Manuel Martinez
Taboada5, Alejandro Olive6, Raúl Menor Almagro7, Belen Serrano Benavente8, Judit Font Urgelles9, Angel Garcia-
Aparicio10, Sara Manrique-Arija11, Jesus A García-Vadillo12, Ruth Lopez Gonzalez13, Javier Narvaez-García14, Maria
Beatriz Rodriguez15, Carlos Galisteo16, Jorge Gonzalez Martin17, Paloma Vela-Casasempere18, Cristina Bohorquez19,
MARIA CELIA ERAUSQUIN ARRUABARRENA20, MARIA BEATRIZ PAREDES ROMERO21, ELENA Aurrecoechea22, Sheila
Melchor Diaz23, José María Pego-Reigosa24, Sergi Heredia Martin25, Clara Moriano26, Maria Angeles Blazquez
Canamero27, Paula Estrada-Alarc�on28, enrique Judez29, Joaquin María Belzunegui:30, Consuelo Ramos31, Marta de la
Puerta32, Fernando S�anchez-Alonso33 and Jose Luis Andreu34, 1Hospital Universitario Puerta de Hierro Majadahonda.,
Boadilla del Monte, Spain, 2Fundacion Española de Reumatología, Madrid, Spain, 3Hospital Universitario Puerta de
Hierro Majadahonda., Madrid, Madrid, Spain, 4Hospital Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana,
Spain, 5Facultad de Medicina. Universidad de Cantabria, Santander, Cantabria, Spain, 6Hospital Universitari Germans
Trias i Pujol, Badalona, Barcelona, Spain, 7Department of Rheumatology, Hospital Jerez de la Frontera, Jerez de la
Frontera, Spain, 8Hospital Gregorio Marañ�on, Madrid, Madrid, Spain, 9Hospital Universitari Germans Trias i Pujol,
Badalona, Spain, 10Hospital Universitario de Toledo, Toledo, Spain, 11Biomedical Research Institute of Malaga (IBIMA)-

Table 1: SjD patient characteristics at baseline and follow-up visit
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Bionand Platform, Department of Rheumatology, Regional University Hospital of Malaga, Malaga, Spain, 12H La
Princesa, Madrid, Spain, 13Complejo Hospitalario de Zamora, Zamora, Castilla y Leon, Spain, 14Hospital Universitario de
Bellvitge, Barcelona, Spain, 15H Universitario de Canarias, La Laguna- Tenerife, Canarias, Spain, 16Hospital Universitario
Parc Taulí, Sabadell, Spain, 17H Madrid Norte SanChinarro, Madrid, Spain, 18Hospital General Universitario Alicante,
Alicante, Spain, 19Hospital Universitario Príncipe de Asturias, Alcal�a De Henares, Madrid, Spain, 20Gob Canarias,
Tenerife, Canarias, Spain, 21H Infanta Sofia, Madrid, Spain, 22HOSPITAL SIERRALLANA, CANTABRIA, Spain, 2312 de
Octubre University Hospital, Madrid, Spain, 24Galicia Health Service (SERGAS), Vigo, Spain, 25Hospital de L’Hospitalet,
Barcelona, Spain, 26Hospital Le�on, LEON, Spain, 27Hospital Ramon y Cajal, Madrid, Madrid, Spain, 28Hospital de San Juan
Despí Moisès Broggi, Barcelona, Spain, 29H de Albacete, Albacete, Spain, 30H de Donostia, Donostia-San Sebasti, Spain,
31Hospital Universitario Virgen de Valme, Sevilla, Spain, 32Spanish Society of Rheumatology, Madrid, Spain, 33Sociedad
Española de Reumatología, Madrid, Spain, 34Hospital Universitario Puerta de Hierro Majadahonda., Majadahonda,
Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: It remains debated if patients with Sjögren´s disease (SjD) have a greater mortality risk. The objective
of our study was to determine the magnitude of all-cause risk of mortality in patients with SjD compared with the general
population, analyze the causes, and identify predictive factors of mortality in SjD.

Methods: We analyzed data from SjögrenSER-PROS observational multicenter prospective cohort after 9 years of follow
up. All patients included in the study fulfilled the 2002 American European Consensus Group classification criteria and par-
ticipated in the cross-sectional phase of the study (SJÖGRENSER TRANS). Sociodemographic, clinical, and serological var-
iables, comorbidities and treatments, as well as indicators of disease activity and organ damage were recorded. Continuous
and categorical variables were analyzed using means, medians, and frequencies, with their respective deviations. Variables
associated with mortality in univariate analysis were included in multivariate models to determine which ones were indepen-
dently associated with the outcome of the disease. A linked registry study using information from our own registry combined
with the Spanish Cause-of-Death Registry was performed and standardized mortality ratios (SMR) were calculated. Survival
analysis was performed using Cox regression models to estimate which variables were associated with a greater
mortality risk.

Results: A total of 314 patients were included (94.6% women) with an average age of 66 (± 11.45) and an average duration
of the disease of 17 (±6,5) years. Over average of 9.6 [9.3-9.9] years of follow up 42 (13,4%) patients died. SMR was 1.7 CI
1.2-2.3. Infections (35,71%), cancer (23,8%), and cardiovascular disease (7,14%) de were the three leading causes of
death. Higher disease activity, longer disease duration, lung involvement, hypertension, history of heart failure, peripheral
arterial disease, osteoporosis, and osteoporotic fractures, the presence of antiphospholipid antibodies, hypocomplemente-
mia C4, increased acute-phase reactants, the use of rituximab and bolus of corticosteroids (CS) were significantly associ-
ated with reduced survival in univariate analysis. See multivariable analysis of factor associated with mortality in table 1.

Multivariable analysis of factors associated with mortality in patients with SjD. HR: Hazard ratio.
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Conclusion: The existing data indicates 70% increase in mortality among patients with SjD compared with the general pop-
ulation. Older age, history of heart failure, hypocomplementemia C4, increase of ESR and lung involvement were indepen-
dent risk factors associated with increased mortality. More attention should be paid to those patients with poor prognostic
factors.

Disclosure: O. Rusinovich: None; Z. Plaza: None;M. Fern�andez Castro: None; J. Rosas-G�omez de Salazar: None;
V. Martinez Taboada: None; A. Olive: None; R. Menor Almagro: None; B. Serrano Benavente: None; J. Font
Urgelles: None; A. Garcia-Aparicio: None; S. Manrique-Arija: None; J. García-Vadillo: None; R. Lopez Gonzalez:
None; J. Narvaez-García: None; M. Rodriguez: None; C. Galisteo: None; J. Gonzalez Martin: None; P. Vela-Casa-
sempere: None; C. Bohorquez: None; M. ERAUSQUIN ARRUABARRENA: None; M. PAREDES ROMERO: None;
E. Aurrecoechea: None; S. Melchor Diaz: None; J. Pego-Reigosa: AstraZeneca, 1, 6, GSK, 5, 6, Otsuka, 1, Pfizer,
5, Roche, 1; S. Heredia Martin: None;C. Moriano: None;M. Blazquez Canamero: None; P. Estrada-Alarc�on: None;
e. Judez: None; J. María Belzunegui:: None; C. Ramos: None; M. de la Puerta: None; F. S�anchez-Alonso: None;
J. Andreu: None.

Abstract Number: 2298

Fibroblast-driven Ttek Activation May Drive Acinar Cell Dysfunction in
Sjögren’s Disease, Prior to Lymphocytic Infiltration

Ting Yang1, Rick Wilbrink1, Janneke Terpstra1, Silvia Liefers2, Arjan Vissink1, Fred Spijkervet1, Hendrika Bootsma3, Frans
Kroese4 and Sarah Pringle4, 1UMCG, Groningen, Netherlands, 2University Medical Center Groningen, University of
Groningen, Groningen, Groningen, Netherlands, 3Department of Rheumatology and Clinical Immunology, University of
Groningen, University Medical Center Groningen, Groningen, Groningen, Netherlands, 4University Medical Center
Groningen, Groningen, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lymphocytic infiltration of the salivary glands (SGs) represents one hallmark of the autoimmune
conditions Sjögren’s Disease (SjD). It is becoming apparent however that loss of SG function precedes presence of immune
infiltration, and that other mechanisms must play a role. We sought to elucidate the earliest events in of SG dysfunction
in SjD.

Methods: Parotid gland biopsies were harvested from 12 SSA+ SjD patients grouped into those with no infiltration (focus
score (FS) =0, n=4), minimal infiltration (FS 0-1, n=4) and a positive focus score (FS >1, n=4). Healthy control (HC) parotid
glands were also harvested (n=4). Single cell RNA sequencing was performed on all cells present in all biopsies. Electron
microscopy on SG tissue was performed using standard techniques. Peroxidase-based immunohistochemistry with objec-
tive quantification using QuPath software was performed, and 5-plex immunoflourescence using the Opal staining kit. Differ-
entiated SG organoids were generated from healthy SGs using our previously published protocol, exposed to GZMK and
analyzed using bulk RNASeq.

Results: In SGs from SjD patients with FS=0, we observed dysregulation of a panel of 12 genes associated with acinar cell
functionality. The majority (10/12) of these genes were upregulated in FS=0 SjD patients, compared to HCs. Upregulation of
3 genes (PRH2, NKCC1 and PIP) was validated at protein level. Mitochondria in acinar cells of FS=0 SjD patients were fewer
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in number but larger in size compared to HCs. Cellchat analysis of our scRNASeq data suggested that the most likely cell
types interacting with each other in FS=0 SGs were fibroblasts as signal producing cells, and CD8+CD69+ Granzyme K+
(GZMK) T cells (‘Ttek’ cells) as signal receiving cells. This interaction was predicted to occur via CXCL12 and extracellular
matrix (ECM) components produced by fibroblasts. In tissue of FS=0 SjD patients, CD69+GZMK+ Tteks, fibroblasts and aci-
nar cells could be located in close proximity to each other. SG organoids (SGOs) derived from SG progenitor cells can be
differentiated into mature SGOs (mSGOs) containing functional acinar cells. Exposure of mSGOs generated from HC SGs
to GZMK induced dysregulation of acinar cell proteins and mitochondria and initiation of an interferon signature.

Conclusion:We hypothesize that activated fibroblasts, in the SGs of patients with SjD before presence of lymphocytic infil-
tration, promotes activation of tissue resident Ttek cells. The Ttek effector molecule GZMK may then trigger acinar cell dys-
function, and represent the very first stages of SG pathology in SjD.

Disclosure: T. Yang: None; R. Wilbrink: None; J. Terpstra: None; S. Liefers: None; A. Vissink: None; F. Spijkervet:
None;H. Bootsma: Argenx, 2, AstraZeneca, 2, 12, Funding, Bristol Myers Squibb, 2, 12, Funding, Galapagos, 2, Novar-
tis, 2, 12, Funding, Roche, 2, 12, Funding, Sanofi, 2, UCB, 2; F. Kroese: None; S. Pringle: None.

Abstract Number: 2299

Clinical and Serological Characteristics of Sjögren’s Disease-related
Lymphocytic Interstitial Pneumonia: A Large Multicenter Study

Gaetano La Rocca1, Francesco Ferro2, Marco Sebastiani3, Andreina Manfredi4, Caterina Vacchi5, Elena Bartoloni Bocci6,
Martina Nicchi7, Fabiola Atzeni8, Francesca Cracò9, Serena Guiducci10, Laura Cometi11, Luca Quartuccio12, Elena
Treppo12, Valeria manfrè13, Marta Mosca1 and Chiara Baldini1, and Italian Study group on Lung iNvolvement in
rheumatic Diseases (ISLaND), 1University of Pisa, Department of Clinical and Experimental Medicine - Rheumatology
Unit, Pisa, Italy, 2Clinical and Experimental Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa,
Italy, 3Rheumatology Unit, Azienda USL of Piacenza and University of Parma, Parma, Italy, 4University of Modena and
Reggio Emilia, Modena, 5University of Modena and Reggio Emilia, Modena, Italy, 6Rheumatology Unit. Department of
Medicine, Perugia, Perugia, Italy, 7Rheumatology Unit, Department of Medicine, University of Perugia, Perugia,
8University of Messina, Italy, Messina, Italy, 9University of Messina, Messina, Italy, 10University of Florence, Pistoia, Italy,
11University of Florence, Florence, Italy, 12Division of Rheumatology, Department of Medicine (DMED), University of
Udine, Udine, Italy, Udine, Italy, 13University of Udine, Udine

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial Lung Disease (ILD) in patients with Primary Sjögren’s Disease (SjD) is very heterogeneous
in terms of pathophysiologic mechanisms, clinical course, radiologic and histologic findings and outcome. Lymphocytic
Interstitial Pneumonia (LIP), belonging to the spectrum of benign pulmonary lymphoproliferative disorders, probably repre-
sents the most characteristic ILD subset in SjD patients. However, LIP is a rare condition, and very few studies investigated
the clinical features of SjD patients with LIP. Therefore, the aim of this study was to characterize the clinical phenotype of LIP
patients in a large multicenter SjD-related ILD cohort.

Methods: This was an observational retrospective multicenter study involving patients with diagnosis of primary SjD and ILD
documented at least once on High-Resolution Computed Tomography (HRCT). SjD patients with overlapping autoimmune
systemic diseases were excluded. For all patients clinical and serologic data were collected according to ESSDAI definitions.
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Moreover, data regarding pulmonary symptoms, Pulmonary Function Tests (PFT), HRCT pattern defined according to
ATS/ERS definitions (Travis et al Am J Respir Crit Care Med. 2013; Raghu et al Am J Respir Crit Care Med. 2022) and respi-
ratory outcome were collected.

Results: One hundred sixteen SjD-ILD patients were included (M:21=F:95, mean age 60.7±15,7 years). The HRCT pattern
was consistent with NSIP in 44 (38%) patients, UIP in 34 (29%), LIP in 26 (22%), NSIP-OP in 7 (6%) and OP in 5 (4%)

Comparison of clinical and serological features of enrolled SjD-ILD patients with different HRCT patterns. UIP= Usual Interstitial Pneumonia; NSIP=
Non-Specific Interstitial Pneumonia; OP= Organizing Pneumonia; NSIP-OP= Non-Specific Interstitial Pneumonia- Organizing Pneumonia; LIP=
Lymphocytic Interstitial Pneumonia; MGUS= Monoclonal Gammopathy of Undetermined Significance.

Comparison of clinical and functional respiratory picture of enrolled SjD-ILD patients with different HRCT patterns. UIP= Usual Interstitial Pneumo-
nia; NSIP= Non-Specific Interstitial Pneumonia; OP= Organizing Pneumonia; NSIP-OP= Non-Specific Interstitial Pneumonia- Organizing Pneumo-
nia; LIP= Lymphocytic Interstitial Pneumonia; FVC= Forced Vital Capacity (% of predicted value); DLCO= Diffusion Lung Carbon Monoxide (% of
predicted).
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patients. Mean Follow-up time was 5 (±4.8) years and did not differ significantly among patients with different HRCT pat-
terns. Compared to non-LIP, LIP patients were more frequently female (96% vs 78%; p=.04), were younger at the time of
SjD diagnosis (51±19 vs 63±14 years; p=.001) and presented a higher prevalence of purpura (23% vs 3%; p=.004), lympho-
nodal involvement (54% vs 22%; p<. 001), triple Ro60/52/La positivity (50% vs 13%; p=.005), RF positivity (69% vs 31%;
p=.001) and lymphopenia (46% vs 11%; p<. 001). Moreover, LIP patients tended to present more frequently glandular
enlargement (23% vs 9%; p=.08), hypergammaglobulinemia (58% vs 38%; p=.077) and preserved FVC and DLCO values
on PFT. Finally, for LIP patients it was less common to receive ILD diagnosis before SjD diagnosis (p=.007) and time
between SjD and ILD diagnosis was longer (10.6±14 years; p=.001). More details regarding clinical, serologic and pulmo-
nary features of SjD-ILD patients are provided in tables 1 and 2.

On the multivariate analysis, a younger age at the time of SjD diagnosis and RF positivity were the only factors independently
associated to LIP pattern.

Conclusion: LIP seems to represent a peculiar ILD phenotype in SjD patients, associated with young age at diagnosis, high
systemic disease activity and serologic biomarkers of B-cells hyperactivation, which may represent a promising therapeutic
target. SjD patients with LIP present longer latency between SjD and ILD diagnosis, probably due to mild chronic respiratory
symptoms, slight impairment of PFT and brilliant clinical response to empiric steroid therapy. Recognizing clinical and sero-
logic characteristics associated to LIP development is key for early suspicion and diagnosis.

Disclosure: G. La Rocca: None; F. Ferro: None; M. Sebastiani: None; A. Manfredi: None; C. Vacchi: None;
E. Bartoloni Bocci: None; M. Nicchi: None; F. Atzeni: None; F. Cracò: None; S. Guiducci: None; L. Cometi: None;
L. Quartuccio: None;E. Treppo: None; V.manfrè: None;M.Mosca: AbbVie, 2, 6, AstraZeneca, 2, 6, GSK, 2, 5, 6, Idor-
sia, 2, Janssen, 6, Lilly, 6, Otsuka, 2, 6, UCB, 2; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(GSK), 2, 5, 6, 12,
Paid Instructor, johnson & johnson, 1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5.

Abstract Number: 2300

Activation of Tissue-Resident T Cells in Sjögren’s Disease with Human
Salivary Organoids

Brandon Law1, Rahmatullah Rahmati2 and Andrew Luster3, 1Massachusetts General Hospital, Boston, MA,
2Massachusetts Eye & Ear, Boston, MA, 3Massachusetts General Hospital, Charlestown, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a chronic autoimmune disease characterized by lymphocytic infiltration of
exocrine glands, particularly the salivary glands. These focal lymphocytic infiltrates are typically dominated by heterogeneous
populations of T cells, including CD4+ and CD8+ T cells, as well as unconventional double-negative (DN) T cells that lack
CD4 and CD8. DN T cells have been associated with higher inflammatory activity,1-2 but whether they participate directly
in glandular dysfunction is unknown. Identifying activated in situ T cells from this heterogeneous cell population is crucial
for elucidating SjD mechanisms and identifying therapeutic targets. In this study, we investigate the activation and function
of salivary gland T cells in a co-culture model with salivary gland organoids.
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Methods: Cryopreserved salivary gland biopsies from SjD patients were thawed and cultured to develop human salivary
organoids. Salivary organoids and salivary T cells were cultured as distinct populations and also in co-culture in serum-free,
defined conditions containing growth factors. T cell phenotypes were analyzed using flow cytometry and immunofluores-
cence, focusing on activation state, degranulation, cytokine production, and cytotoxicity.

Results: Whereas long-term T cell culture preserved distinct CD4, CD8, and DN T cell populations, co-culture with salivary
organoids led to a relative increase in the DN T cell population. Some DN T cells expressed activation-induced markers
CD25 and ICOS, suggesting antigen-specific activation. These cells showed significant cytokine production, including IFNγ
and IL-17A, with some cells being polyfunctional, producing both IFNγ and IL-17A. Organoid-stimulated T cells also
expressed CD107a, a marker of degranulation, and produced granzyme B, indicating cytotoxic activity.

Conclusion: This novel model using human salivary organoid and T cell co-culture from patient-derived samples in defined
conditions provides a valuable tool for studying factors that drive tissue T cell activation in SjD. Our findings highlight the sig-
nificant role of salivary gland T cells, including the unconventional DN T cell population, in glandular damage and offer new
insights into the cellular mechanisms driving SjD.

References

1. Alunno, Alessia, et al. "IL-17-producing CD4− CD8− T cells are expanded in the peripheral blood, infiltrate salivary
glands and are resistant to corticosteroids in patients with primary Sjögren’s syndrome." Annals of the rheumatic
diseases 72.2 (2013): 286-292
2. Alunno, Alessia, et al. "CD4− CD8− T-cells in primary Sjögren’s syndrome: association with the extent of glandular
involvement." Journal of autoimmunity 51 (2014): 38-43.

Disclosure: B. Law: None; R. Rahmati: None; A. Luster: None.

Abstract Number: 2301

The Added Value of anti-Ro52 Antibody Titer in the Diagnosis of Sjögren’s
Disease

Silvia Fonzetti1, Caterina Porciani2, Valentina Donati3, Davide Testa4, Giovanni Fulvio1, Gaetano La Rocca1, Inmaculada
Conception Navarro García1, Francesco Ferro5, Marta Mosca1, Paola Migliorini6 and Chiara Baldini1, 1University of Pisa,
Department of Clinical and Experimental Medicine - Rheumatology Unit, Pisa, Italy, 2University of Pisa, Department of
Clinical and Experimental Medicine - Immmunology and Allergology Unit, Pisa, Italy, 3Azienda Ospedaliero-Universitaria
Pisana, Unit of Pathological Anatomy 2, Pisa, Italy, 4Immunology Unit, University of Pisa, Pisa, 5Clinical and Experimental
Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa, Italy, 6Immunology Unit, University of Pisa,
Pisa, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Isolated anti-Ro52 antibodies (anti-Ro52) influence the ACR/EULAR 2016 classification criteria of
Sjögren’s Disease (SD), meaning that patients with isolated anti-Ro52 positivity and abnormal salivary or lachrymal functional
tests may fulfill the criteria avoiding a labial gland biopsy (LSGB). However, anti-Ro52 can be detected in patients with a
broad spectrum of other autoimmune disorders; therefore, their role in SD classification remains a matter of debate. We
hypothesize that anti-Ro52 levels might be associated with a positive LSGB. The purpose of this study was therefore:
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1. To investigate the correlation between anti-Ro52 titers and histological findings in patients with suspected SD consecu-
tively undergoing LSGB. 2. To analyze the correlation between anti-Ro52 levels and SD-related disease features in the sub-
group of patients with isolated anti-Ro52 positivity.

Methods: Consecutive patients undergoing an LSGB for suspected SD were included. Clinical and histological data were
collected. Serum from each patient was tested for anti-Ro52, and anti-Ro60, with commercially available immunoblot, thus
analyzing the quantitative titer of the autoantibodies with band densitometry. Patients were divided into three groups
according to anti-Ro52 above the third and below the first percentile. Descriptive statistics were performed with SPSS
software.

Results: We included 175 (F:M=160:15) patients, median age 54 (IQR 45-64). The majority (88/175, 50.3%) presented a
double positivity for Ro60/Ro52, 27/175 (15.4%) an isolated positivity for anti-Ro60 and 60/175 (34.3%) an isolated positiv-
ity for anti-Ro52. The diagnosis of SD was confirmed in 147/175 patients. Titers of anti Ro-52 significantly correlated with
anti-Ro60 (r=0.358, p< 0.001) and anti-SSB titers (r=0.364, p< 0.001) as well as with LSG FS (r=460, p< 0.001), number
of foci (p< 0.404, p< 0.001) and GC (r=0.364, p< 0.001) and SGUS score. Moreover, anti-Ro52 titer fairly correlated with
RF (r=0.268, p< 0.01), IgG (r=0.301, p< 0.001), and ESSDAI score (r=0.281, p< 0.001) and inversely with lymphocytes
count (r=-0.171, p< 0.05) and C4 (r=-0.233, p< 0.01). No correlation was found between anti-Ro-52 levels, sicca symp-
toms, ESSPRI and the results of either the oral or ocular tests. When we limited the analysis to the 60/175 patients with iso-
lated Ro52, those 12/60 (20%) with anti-Ro52 titer above the third percentile satisfied the 2016 ACR/EULAR classification
criteria for SD in all the cases, presented the highest FS (p< 0.01) (FIG 1), numbers of foci (p< 0.01) and presence of GCs
(p< 0.05) and showed more frequently an OMERACT SGUS≥2 (p< 0.05) with respect to the rest of the patients with isolated
Ro-52.

Conclusion: This study suggests that anti-Ro52 titer seems to correlate with LSG histology and may help to identify a more
homogeneous subset of patient with more severe glandular inflammation among subjects with isolated Ro52. Further stud-
ies are warranted to establish whether anti-Ro52 should be separately considered in SD classification criteria.

Disclosure: S. Fonzetti: None; C. Porciani: None; V. Donati: None; D. Testa: None; G. Fulvio: None; G. La Rocca:
None; I. Navarro García: None; F. Ferro: None; M. Mosca: AbbVie, 2, 6, AstraZeneca, 2, 6, GSK, 2, 5, 6, Idorsia,
2, Janssen, 6, Lilly, 6, Otsuka, 2, 6, UCB, 2; P. Migliorini: None; C. Baldini: Amgen, 1, 2, Aurinia, 1, GlaxoSmithKlein(-
GSK), 2, 5, 6, 12, Paid Instructor, johnson & johnson, 1, Novartis, 5, Sanofi, 2, 6, 12, Paid Instructor, Viela, 5.
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Abstract Number: 2302

A Specific Molecular Profiling of Secreted Rheumatoid Factors in Sjögren’
S Disease Patients with Lymphoma

Jing Jing Wang1, Bridie Armour1, Alexander Troelnikov1, Tim Chataway1, Veronique LE GUERN2, Eric Hachulla3, Alain
SARAUX4, Claire Larroche5, Jacques-Eric Gottenberg6, Xavier Mariette7 and Gaetane Nocturne7, 1Flinders University,
Adeleide, Australia, 2Cochin hospital, Paris, France, 3University of Lille, LILLE, France, 4CHU Brest, Brest, France,
5Avicenne University Hospital, Avicenne, France, 6Rheumatology Department, Strasbourg University Hospital,
Strasbourg, France, 7Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjogren’s disease (SjD) is characterized by an increased risk of lymphoma (x 10-15 compared to
the general population). We and others have previously demonstrated that the presence of Rheumatoid Factor (RF) in sera
of patients with SjD is a risk factor for lymphoma development. However, RF is present in 40 to 50% of the patients. Thus,
the different RF clonotypes might have a different impact on the risk of evolution to lymphoma.

Our objective was to perform proteomic analysis of secreted IgM-RF in patients with SjD with and without lymphoma and to
assess if a specific molecular profile of RF is associated with occurrence of lymphoma.

Figure 1
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Methods:We included 23 SjD RF+ patients from the ASSESS cohort. Eleven had a history of lymphoma (cases) and 12 had
no lymphoma (controls). Cases and controls were matched on age and sex. Purified heavy chains of serum RFs were sub-
jected to de novo mass spectrometric sequencing. We performed the determination of the immunoglobulin heavy variable
(IGHV) subfamilies and compared amino-acid sequences between cases and controls.

Results: We observed a contraction of the pool of IGHV subfamilies of the circulating RF SjD and an over-representation of
the IGHV1-69 in SjD patients with lymphoma compared with patients without lymphoma (Figure 1). When focused on VH
1-69, we observed that somatic hyper mutations (SHM) tend to be less frequent in SjD patients with lymphoma. Hydropho-
bic substitutions were more common in SjD patients with lymphoma (Figure 2). We detected a recurrent AA substitution in
SjD patients with lymphoma affecting a contact residue of the RF (I52T). Modelling data for the mutation I52T and mutation
I54V in patients without lymphoma have been generated and shown that compared with germline sequence (isoleucine), the
mutation to threonine (T) involves antigen binding whereas the mutation to valine (V) in non-lymphoma has no involvement.

Conclusion: This study shows that SjD patients with lymphoma have a specific molecular profile of secreted RF. This opens
the way to the identification of new biomarkers for this severe complication.

Disclosure: J. Wang: None; B. Armour: None; A. Troelnikov: None; T. Chataway: None; V. LE GUERN: None;
E. Hachulla: None; A. SARAUX: Abbvie, BMS, Galapagos, Lilly, Novartis, Nordic, Pfizer, Roche-Chugai, Sanofi,
UCB, 6, Abbvie, Bms, Lilly, Novartis, 5;C. Larroche: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead,
2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(-
GSK), 2, Novartis, 2, Pfizer, 2; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-
Ingelheim, 6, Novartis, 6.

Figure 2
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Abstract Number: 2303

Type I Interferon Signature Drives Phenotypic Clusters of Sjögren’s
Disease and Can Predict Systemic Evolution Among the "B-cell Active with
Low Symptoms" Subgroup

Yann Nguyen1, Maxime Beydon2, Jacques-Eric Gottenberg3, Jacques MOREL4, Aleth Perdringer5, Emmanuelle Dernis6,
Valerie Devauchelle7, Damien Sène8, Philippe Dieudé9, Marion couderc10, Anne-Laure Fauchais11, Claire Larroche12,
Olivier Vittecoq13, Carine salliot14, Eric Hachulla15, Véronique Le Guern16, Xavier Mariette17, Raphaele Seror18 and
Gaetane Nocturne17, 1Université Paris Saclay, Clichy, Ile-de-France, France, 2Université Paris Saclay, Kremlin Bicetre,
3Rheumatology Department, Strasbourg University Hospital, Strasbourg, France, 4CHU and University of Montpellier,
Montpellier, France, 5CHU Rennes Univ Rennes, Rennes, France., Rennes, 6CH LE MANS, LE MANS, Pays de la Loire,
France, 7UBO, Brest, France, 8Department of internal medicine, Centre de Compétence Maladies Rares autoimmunes et
inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, Ile-de-France, France, 9Departement of
Rheumatology, AP-HP, Bichat Hospital, Paris, France, 10CHU de Clermont-Ferrand, Clermont-Ferrand, 11University
Hospital of Limoges, Limoges, 12Avicenne University Hospital, Avicenne, France, 13CHU and University of Rouen, Rouen,
France, 14Department of Rheumatology, Centre Hospitalier Régional d’Orléans, Orléans, France., Orléans, 15Department
of Internal Medicine and clinical immunology, North-West National Reference Center for Rare Systemic Autoimmune
Diseases iques et Auto-Immunes Rares du Nord-Ouest, Hôpital Claude Huriez, Université de Lille, France, Lille, France,
16APHP, Hôpital Cochin, Paris, 17Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 18Service
de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is a heterogenous autoimmune disease, with a wide range of symptoms,
from dryness, fatigue, pain, to systemic manifestations, and an increased risk of lymphoma. Recently, three clusters of
patients with SjD have been described based on unsupervised clustering analysis according to symptoms, clinical signs
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and biologic parameters: 1/ BALS (B-cell active with low symptoms); 2/ HSA (High systemic activity); 3/ LSAHS (Low sys-
temic activity with high symptoms). We also found that patients from the BALS cluster had higher risk of disease evolution.
These findings suggest potential heterogeneity in pathophysiological mechanisms.

To investigate this hypothesis, we examined whether these three clusters were associated with distinct biomarkers. We also
aimed to investigate if a high Interferon Signature could predict disease evolution among the different clusters.

Methods: This analysis included 395 patients from the ASSESS cohort (94% female, median age 53 [43-63] years).

A high IFN signature was found in 57%, 48%, and 38% from the BALS, HSA, and LSAHS clusters, respectively (p=0.005).
The IFN signature was mainly driven by type I IFN (IFN alpha2 levels of 39 fg/mL in the BALS cluster, 30 fg/mL in the HAS
cluster, and 6 fg/mL in the LHASH cluster; p=0.001). Regarding B-cell activation biomarkers, there were differences in the
CXCL13 levels (p=0.0032) but not in BAFF levels. Regarding T-cell activation, higher levels of IL7 (p=0.0042) and TNFRII
(p< 0.001) were found in the BALS and the HSA clusters compared to the LSAHS group. No differences were found
between the BALS and the HSA clusters.

Among patients from the BALS clusters, a high IFN signature was associated with a higher risk of new immunosuppressant
treatment (HR 9.38; 95% CI 1.22-72.16; Figure). All lymphoma from the BALS cluster occurred in patients with high IFN
signature.

Results: This analysis included 395 patients from the ASSESS cohort (94% female, median age 53 [43-63] years).

A high IFN signature was found in 57%, 48%, and 38% from the BALS, HSA, and LSAHS clusters, respectively (p=0.005).
The IFN signature was mainly driven by type I IFN (IFN alpha2 levels of 39 fg/mL in the BALS cluster, 30 fg/mL in the HAS
cluster, and 6 fg/mL in the LHASH cluster; p=0.001). Regarding B-cell activation biomarkers, there were differences in the
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CXCL13 levels (p=0.0032) but not in BAFF levels. Regarding T-cell activation, higher levels of IL7 (p=0.0042) and TNFRII (p<
0.001) were found in the BALS and the HSA clusters compared to the LSAHS group. No differences were found between
the BALS and the HSA clusters.

Among patients from the BALS clusters, a high IFN signature was associated with a higher risk of new immunosuppressant
treatment (HR 9.38; 95% CI 1.22-72.16; Figure). All lymphoma from the BALS cluster occurred in patients with high IFN
signature.

Conclusion: The three phenotypes of SjD, divided by unsupervised clustering analysis, based on symptoms, clinical and
biological manifestations, displayed distinct expression of IFN signatures, and markers of T- and B-cell activation, confirming
distinct pathophysiological mechanisms. A high IFN signature could predict a systemic evolution in patients the BALS
cluster.

Disclosure: Y. Nguyen: None; M. Beydon: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly,
2, MSD, 2, Novartis, 2, Pfizer, 2, 5; J. MOREL: None; A. Perdringer: None; E. Dernis: AbbVie/Abbott, 2, Amgen,
2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nordic Pharma,
2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2; V. Devauchelle: AbbVie, 2, BMS, 2, 5,
Chugai, 5, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Novartis, 2, Pfizer, 2; D. Sène: None; P. Dieudé: Boehringer Ingelheim,
2, 6; M. couderc: None; A. Fauchais: None; C. Larroche: None; O. Vittecoq: None; C. salliot: None; E. Hachulla:
None; V. Le Guern: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novar-
tis, 2, Pfizer, 2; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK),
2, Janssen, 2, Pfizer, 6, Roche, 6; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-
Ingelheim, 6, Novartis, 6.

Abstract Number: 2304

Differential Diagnosis of Sjogren’s vs Non-Sjogren’s Dry Eye

Esen Akpek1, Ian Saldanha2, Pineal Bareamichael2 and Michael Lin3, 1Wilmer Eye Institute, JHU, Baltimore, MD, 2Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD, 3Johns Hopkins University School of Medicine,
Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Dry Eye Disease (DED) is a common multifactorial condition that significantly impacts patient quality
of life. The etiology of DED is complex, involving tear film instability, hyperosmolarity, ocular surface inflammation, and neuro-
sensory abnormalities. Although Sjogren’s is a well-recognized cause of DED, the burden of Sjogren’s-related dry eye and
its distinction from DED due to other etiologies remain poorly understood, with delayed diagnosis often leading to com-
pounded morbidity. Our objective was to compare the severity of dry eye symptoms, systemic symptoms, and ocular sur-
face and tear film parameters among these groups.

Methods: This case-control study included 109 participants across three groups: Sjogren’s-related dry eye (n=20), non-
Sjogren’s dry eye (n=60), and a control group without dry eye (n=29). Participants were recruited from the Ocular Surface
Diseases and Dry Eye Clinic at the Johns Hopkins Wilmer Eye Institute. Ocular and Sjogren’s-related symptoms were
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Table 1: Patient-reported Outcome Scores for Systemic Symptoms and Impact

Table 2: Systemic Symptoms, Diagnoses & Family History of Autoimmune Disease
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measured using the Ocular Surface Disease Index (OSDI) and the EULAR Sjogren’s Syndrome Patient Reported Index
(ESSPRI), respectively. Quality of life was measured using the SF-36 Health Survey. Statistical analysis was conducted using
STATA/BE 18.0, with the Kruskal-Wallis and Chi-square tests applied for comparing continuous and categorical variables
respectively.

Results: Participants with Sjogren’s-related dry eye experienced significantly worse quality of life and higher symptom
severity than those with non-Sjogren’s dry eye and controls. Key findings include higher OSDI scores in the Sjogren’s group
than the non-Sjogren’s dry eye group and controls: median 29.2 (interquartile range [IQR] 12.5-41.7) versus 31.3 (IQR
14.8-52.1) versus 6.3 (IQR 2.0-10.9), respectively (P< 0.001). Systemic symptoms, such as joint pain and fatigue, were
more prevalent in the Sjogren’s group, with 75% and 60% of patients reporting these issues, respectively, significantly
higher than the other groups (P=0.001 for both). Median ESSPRI scores were considerably higher in the Sjogren’s group
(5.4, IQR 3-6.8) than the non-Sjogren’s group (4, IQR 2-5.3) and controls (0.7, IQR 0-1.3) (P< 0.001). The Sjogren’s group
had lower median SF-36 scores (64.3, IQR 51.3-77.7) than the non-Sjogren’s group (74.5, IQR 60.7-84.4) and controls
(87.4, IQR 79.8-92.4) (P< 0.001).

Conclusion: The study underscores the substantial impact of Sjogren’s on individuals with dry eye, highlighting the need for
early diagnosis and targeted management strategies. It also emphasizes the importance of distinguishing between Sjog-
ren’s-related dry eye and non-Sjogren’s dry eye. We suggest a multidisciplinary treatment framework integrating both oph-
thalmological and rheumatological care to enhance patient outcomes.

Table 3: Patient-reported Outcome Scores for Ocular Symptoms and Impact
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Disclosure: E. Akpek: None; I. Saldanha: None; P. Bareamichael: None; M. Lin: None.

Abstract Number: 2305

Anti-Ku Positivity in Primary Sjögren’s Disease Is Associated with a More
Systemic Active Disease

Marie ROBERT1, Yann Nguyen2, Yurdagül Uzunhan3, Benjamin Terrier4, Yves Allenbach5, Alain Meyer6, Jacques-Eric
Gottenberg7, JEROME HADJADJ8, Zahir Amoura9, ARNAUD HOT10, Eléonore Bettacchioli11, Elisabeth Aslangul12, Rakiba
Belkhir13, Frederic Desmoulins14, Elisabeth Bergé14, Pascale Chrétien15, Pascale Roland-Nicaise16, Claire Goulvestre17,
Jean-Luc Charuel18, Benoit Nespola19, Nicole Fabien20, Eric Ballot21, Gaetane Nocturne14, Xavier Mariette14, Samuel
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Paris Saclay, Clichy, Ile-de-France, France, 3Service de Pneumologie, Hôpital Avicenne, AP-HP, Bobigny, France, 4Service
de Médecine interne, Hôpital Cochin, AP-HP, Paris, Ile-de-France, France, 5Service de Médecine interne et immunologie
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University Hospital of Strasbourg, Strasbourg, France, 7Rheumatology Department, Strasbourg University Hospital,
Strasbourg, France, 8Service de Médecine interne, Hôpital Saint-Antoine, AP-HP, Paris, Ile-de-France, France, 9French
National Reference Centre for Systemic Lupus Erythematosus, Pitié-Salpêtrière Hospital, Paris, France, 10Service de
Médecine interne, Hôpital Edouard Herriot, Hospices Civils de Lyon, Lyon, France, 11Service de Rhumatologie, CHU de
Brest, Brest, France, 12Service de Médecine interne, Hôpital Louis Mourier, AP-HP, Colombes, France, 13Service de
Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicêtre, France, 14Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le
Kremlin Bicetre, France, 15Laboratoire d’immunologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, France, 16Laboratoire
d’immunologie, Hôpital Bichat, AP-HP, Paris, France, 17Laboratoire d’immunologie, Hôpital Cochin, AP-HP, Paris, Ile-
de-France, France, 18Laboratoire d’immunologie, Hôpital Pitié-Salpêtrière, AP-HP, Paris, France, 19Laboratoire
d’immunologie, Hôpitaux Universitaires de Strasbourg, Strasbourg, France, 20Laboratoire d’immunologie, Centre
Hospitalier Lyon Sud, Hospices Civils de Lyon, Pierre Bénite, France, 21Laboratoire d’immunologie, Hôpital Saint-Antoine,
AP-HP, Paris, Ile-de-France, France, 22Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France,
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Sjögren’s disease (SjD) is an autoimmune disease characterized by a wide range of symptoms, and
30% to 60% of patients developed systemic manifestations. The most frequent autoantibodies are anti-SSA and anti-SSB
antibodies, but others have been described, as anti-Ku antibodies. In patients with primary SjD (pSjD), whether anti-Ku anti-
bodies are associated with a specific phenotype is unknown. Our study aimed to describe and compare the characteristics
of patients with pSjD with and without anti-Ku antibodies.

Methods: All patients had to fulfill pSjD definition based on 2002 AECG or 2016 ACR/EULAR criteria. Patients with anti-Ku
antibodies were screened through the database of the immunology departments of 6 tertiary university hospitals, and the
recruitment is currently being extended. Patients without anti-Ku antibodies were recruited in a cohort of SjD patients partic-
ipating to a multidisciplinary diagnostic session dedicated to SjD in a tertiary referral center. Patients with associated autoim-
mune disease were excluded.

Results:Overall, 25 patients with pSjD positive for anti-Ku antibodies and 203 negative for anti-Ku antibodies were included.
Sex-ratio, median age at diagnosis and the proportion of smokers were similar between groups. There was a higher propor-
tion of patients of African ancestry in the anti-Ku+ group (28% vs 9.9%). The median time between diagnosis and the eval-
uation was not different between groups (Table 1). At evaluation, patients with anti-Ku antibodies displayed more frequently
lymphadenopathies and arthritis compared with anti-Ku negative patients (28% vs 3.4%. p< 0.001; 52% vs 7.4%. p<
0.001). The proportions of patients with lung involvement and myositis were significantly higher in anti-Ku positive group
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(28% vs 6.4%, p< 0.01 and 16% vs 0%, p< 0.001 respectively). Pain, fatigue and dryness were comparable between
groups. Biological (i.e., lymphocyte count, gammaglobulin level) features were similar between groups, except for cryoglo-
bulinemia which was more frequent in patients with anti-Ku antibodies (15% vs 1.5%, p=0.03). Anti-citrullinated peptides,
anti-SSB, anti-RNP, anti-dsDNA antibodies and rheumatoid factor were found in similar proportions whereas anti-SSA were
less frequent in anti-Ku+ patients (36% vs 71%, p< 0.001). Median ESSDAI was significantly higher in anti-Ku + group com-
pared with anti-Ku- (8.0 [6.0-18.0] vs 3.0 [2.0-5.0], p< 0.001). The occurrence of lymphoma was not different between
groups (2 patient in anti-Ku+ group [8.0%], 10 patients in anti-Ku- group [4.9%], p=0.6) (Table 1).

Table 1. Main characteristics of SjD patients according to anti-Ku status.
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Conclusion: pSjD patients with anti-Ku antibodies displayed a more active systemic disease than patients without anti-Ku
antibodies. Lung and muscle involvement should be carefully monitored in these patients.

Disclosure: M. ROBERT: None; Y. Nguyen: None; Y. Uzunhan: Boehringer-Ingelheim, 2, 6, 12, Travel fees, CSL Vifor,
6, GlaxoSmithKlein(GSK), 6, Oxyvie, 12, Travel fees, Sanofi, 6;B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis,
2, Vifor Pharma, 2; Y. Allenbach: Boehringer-Ingelheim, 2, 6, 12, Travel fees, CSL Vifor, 6, GlaxoSmithKlein(GSK),
6, Oxyvie, 12, Travel fees, Sanofi, 6; A. Meyer: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead,
2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; J. HADJADJ: AstraZeneca, 12, Travel fees, GlaxoSmithKlein(GSK), 12, Travel
fees, LFB, 12, Travel fees; Z. Amoura: Amgen, 1, 5, AstraZeneca, 1, 5, 6, GSK, 1, 5, 6, Novartis, 1, 5, Roche, 5; A. HOT:
None; E. Bettacchioli: None; E. Aslangul: None; R. Belkhir: None; F. Desmoulins: None; E. Bergé: None;
P. Chrétien: None; P. Roland-Nicaise: None; C. Goulvestre: None; J. Charuel: None; B. Nespola: None;
N. Fabien: None; E. Ballot: None; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen, 12, Travel fees, Boehringer-
Ingelheim, 6, Novartis, 6;X.Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2; S. Bitoun: Alpha Sigma, 6; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6.
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Deconstruction and Reconstruction of Sjögren’s Disease: AMP®-AIM
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Caroline Shiboski4, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Johns Hopkins University School of
Medicine, Baltimore, MD, 3National Institutes of Health, Bethesda, MD, 4University of California San Francisco, San
Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The Accelerating Medicines Partnership (AMP®) is a public-private partnership with the goal of
transforming the current model for developing new diagnostics and treatments by improving understanding of the relevant
biological pathways through a deconstruction-reconstruction approach to selected diseases. The goal of the Sjögren’s
Team for Accelerated Medicines Partnership (STAMP) is to: 1) understand phenotypic and molecular heterogeneity of SjD,
and disease mechanisms inherent to progression of SjD; 2) identify therapeutic targets to stabilize early disease and reverse
or improve advanced disease; and 3) understand disease mechanisms and molecular overlap of SjD and SLE or RA.

Methods: STAMP reunites investigators from 6 academic institutions assembling a cohort of carefully characterized partic-
ipants with SjD, non-Sjögren’s sicca, SjD-SLE overlap, and Healthy Volunteers as the source of SjD data and biospecimens
for AMP®-AIM. While its study design is cross-sectional, STAMP will include past participants from two previous SjD
cohorts, 10-15 years following their initial comprehensive evaluation for SjD. The recruitment strategy and expected distribu-
tion within the cohort are shown in Figure 1. All study procedures are conducted under a single IRB mechanism.

Results: To date, the completed STAMP planning and pilot phases have a vast array of deliverables.
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Development of a 5-year scientific agenda to 1. Predict SjD development and progression in labial salivary glands (LSG) and
systemic disease; 2. Analyze interactions between immune cells and glandular secretory/ductal cells and elucidate SjD
molecular and phenotypic heterogeneity using multi-omic data; 3. Investigate the determinants of glandular tropism. Devel-
opment and testing of clinical and laboratory SOPs with trans-disease and disease-specific components, and a custom-
designed eCRF that captures 1,240 datapoints per participant.

Training and calibration of specialists for the salivary gland ultrasonography, ocular assessments, advanced tissue analysis/
imaging, histopathological characterization and reporting based on digital pathology with % agreement of STAMP raters vs.
gold standard ranging from 80 to 95.

Figure 1. Recruitment protocol and expected outcomes for STAMP

Figure 2. Summary of STAMP clinical assessments and sample collection
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Recruitment of 152 participants spanning SjD, non-Sjögren sicca, longitudinal cases, and healthy volunteers.

Tissue and technology pilot studies: 1. Testing and optimization of methods of cryopreservation, dissociation, and fixation of
LSG tissues. 2. Feasibility of deploying cutting-edge technologies to assess a) new and 10 to 15-year-old FFPE LSG tissues;
b) 10X 5’ and 3’ single cell RNA sequencing (scRNAseq) in fresh and cryopreserved tissues; and c) State-of-the-art Xenium
and CosMX Spatial Transcriptomics platforms on FFPE LSG tissues.

Conclusion: After successful completion of the planning and pilot phases, the STAMP team, working with the AMP Network
cores, is in the scale-up phase. Public access for external scientists to scRNAseq, spatial transcriptomic, and phenotypic
data will be available 6 months after data are collected/generated. Beyond STAMP, the investigators participate in data
and technology cores or “Opportunity Fund” projects.

Disclosure: A. Rasmussen: None; A. Farris: Johnson and Johnson Innovative Medicine, 5; A. Baer: Bristol-Myers
Squibb(BMS), 2, iCell Gene Therapeutics, 2; B. Warner: Mitobridge, Inc., a subsidiary of Astellas Bio, 2, 5, Pfizer, 2;
C. Lessard: Johnson and Johnson Innovative Medicine, 2, 5, Johnson and Johnson Sjögren’s Disease Advisory
Board, 1; S. Shiboski: AI Therapeutics, 1; C. Shiboski: AI Therapeutics, 1.

Abstract Number: 2307

Deep Spatial Profiling Unveils Dominant Double Negative B Cells in
Severe Forms of Sjögren’s Syndrome

Loukas chatzis1, Patrice Hemon2, Yvonne Scuiller3, Andreas Goules4, Divi Cornec5, Athanasios Tzioufas6 and Jacques-
Olivier Pers3, 1Pathophysiology Department, Athens School of Medicine, National and Kapodistrian University of Athens,
Athens, Greece, Cholargos Athens, Greece, 2LBAI, UMR1227, Univ Brest, INSERM, Brest, France, Paris, 3LBAI, UMR1227,
Univ Brest, INSERM, Brest, France, Paris, France, 4GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece, 5Service de
Rhumatologie, CHU de Brest, Brest, France, 6LAIKO HOSPITAL, Athens, Greece

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Imaging mass cytometry (IMC) is a powerful high throughput technique that enables in-situ multi-
parametric analysis of a single fixed tissue section while preserving spatial architecture. Sjögren’s Disease (SjD), despite
being one of the most common systemic autoimmune disorders, has still unclear pathogenetic mechanisms involved and
no effective treatment.

In the present study, we aim to perform in-situ deep immunophenotype at a spatially resolved cellular level of the inflamma-
tory infiltrates of minor salivary gland (MSG) biopsies of SjD patients at different stages of histologic involvement and Sjögren
related mucosa-associated lymphoid tissue (MALT) lymphomas.

Methods: To fulfil the purpose of the study, we collected 5 MSG biopsies of Sicca controls [(Focus Score (FS):0-1, Anti –
Ro/SSA (-), Anti-La/SSB (-)], five MSG biopsies from SjD patients with mild infiltrates [FS:1-2, Tarpley Score (TS):1], five with
intermediate (FS:2-4, TS:2) and five with severe (FS: 4-12, TS: 3-4). In addition, we also collected four MSG biopsies of
patients with SjD associated MALT lymphomas. All demographic, clinical and serologic patient’s data were available.
Formalin-fixed, paraffin-embedded (FFPE) tissue sections were prepared and stained using a panel of 27 metal conjugated
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antibodies. Serial FFPE tissue sections were used for the 2 panels. The acquisition process was performed using the Hype-
rion™ (Fluidigm) system. Hyperion data processing and analysis necessitated the use of several software in a labour-
intensive pipeline. For the segmentation of cells, a validated proprietary artificial intelligence software was exploited (Youpi).

Results: One hundred and four areas of interest (ROIs) were analyzed. Each ROI represented an inflammatory infiltrate, and
a new stratification of the ROIs was created based on the number of T and B cells. Unsupervised clustering revealed the
presence of 21 immune cell populations. The cellular subpopulations of inflammatory infiltrates differed between different
regions in the same patient (Figure 1). The presence of CD45RBhigh Double Negative B Cells (CD27− IgD−) and Podoplanin+

Double Negative B Cells appears to characterize the progression of disease severity towards lymphoma. Additionally, Dou-
ble Negative B Cells and CD45RB+ Switched Memory B cells (CD27+ IgD−) were shown to occur almost exclusively in SjD-
related lymphoma (Figure 2).

Figure 1. Representative figure showing that the same patient can have infiltrates comprised by different cell subpopulations.

Figure 2. Results of the unsupervised analysis of the IMC (Hyperion) data unveiling 3 predominant immune cell subpopulations related to DN B
cells, A. Phonograph gating plots of the 19 cell clusters is shown. B, C, D. The DN B cell subsets (01,06,19) seem to significantly increased in
the SD3 group and lymphomas: FS (0-1) and Anti-Ro/SSA (-), SD1: FS (1-2), SD2: FS (2-3.5), SD3: FS (3.5-12), Lymphoma (MALT type).
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Conclusion: Advancing our knowledge on the target tissue, the variety of infiltrating cell subpopulations and their cell-to-cell
interactions, previously limited by the low dimensionality of the histologic techniques available, might provide novel pathoge-
netic insights for the disease that can be targeted for the development of new treatment approaches for SjD. The use of IMC
highlighted the role of Double Negative B cells which may play an important role in the pathogenesis of the disease and serve
as potential biomarkers.

Disclosure: L. chatzis: Pfizer, 2; P. Hemon: None; Y. Scuiller: None; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer, 2;
D. Cornec: None; A. Tzioufas: Pfizer, 2; J. Pers: None.

Abstract Number: 2308

Characterization of Damage in a Primary Sjogren’s Syndrome Cohort

Ana Mafalda Abrantes1, Pedro Gaspar2 and David Isenberg3, 1Internal Medicine Department, Hospital Santa Maria,
Unidade Local de Saúde Santa Maria, Lisbon, Portugal, Lisbon, Portugal, 2Internal Medicine Department, Hospital Santa
Maria, Unidade Local de Saúde Santa Maria, Lisbon, Portugal, Povoa de Santa Iria, Portugal, 3University College London,
London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Damage is irreversible and represents a permanent loss in organ function. Outcome measures are
critical for minimizing and prevent damage acquisition. There are two damage scores for Sjogren syndrome (SS) - the Sjog-
ren Syndrome Disease Damage Index (SSDDI), and the Sjogren Syndrome Damage Index (SSDI) with six and 10 domains
respectively. Few studies have described damage accrual in primary SS (pSS) and none of them have compared these
scores in the same population. The aim of this study was to characterize damage in a pSS cohort, comparing the SSDDI
and SSDI indices in the same patients.

Methods: This was a single-center retrospective cohort study including patients with pSS followed-up in a tertiary hospital
until February 2023. SSDDI and SSDI scores were assessed annually from the time of diagnosis. Events lasting ≥6 months
or resulting in permanent loss of organ function/structure were considered to be damage. Categorical and continuous vari-
ables were compared using Chi-square and Student’s t test or Mann-Whitney U test when appropriate. SSDDI and SSDI
scores were compared according to domains using two sample test of proportions. A p-value < 0.05 was considered
significant.

Results: We identified 208 patients with pSS followed for a mean of 14.1 ± 9.2 years. Most patients were female (93.8%)
and Caucasian (66.49%). The median age at diagnosis was 49.9 ± 14.9 years, and 45.6 ± 15.0 years at symptom onset.
Damage (at least one point) was observed in 165 (79.3%) and 177 (85.1%) patients, by the SSDDI and SSDI scores, respec-
tively. Demographic and clinical features were similarly distributed between patients with and without damage (Table 1), the
exception being the age at diagnosis, which was significantly higher in patients with damage according to the SSDDI (51.1 ±
14.0 vs. 45.5 ± 17.4 years; p=0.03) but not the SSDI. Ocular (52.4%), oral (33.7%) and neurologic (36.1%) were the most
affected domains when using the SSDDI score, while oral (60.6%), neurologic (36.5%) and malignancy domains (21.6%)
were more prevalent when using the SSDI score. Ocular domain impairment was more prevalent using the SSDDI than
the SSDI (52.4% vs 11.1%). Compared to the SSDDI, the prevalence of impairment in the oral domain (33.7% vs 60.6%)
and malignancy (8.7% vs 21.6%) were significantly higher when using the SSDI. Both scores identified similarly neurologic,
renal, and pulmonary damage (Table 2).
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Conclusion: SSDDI and SSDI scores are important tools when assessing damage in pSS patients. The distinct pattern of
damage domain commitment is likely the result of different items included in each domain and differential weighing in the
score.

Table 1 – Comparison of characteristics of patients with and without damage.
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Disclosure: A. Abrantes: None; P. Gaspar: None;D. Isenberg: Astra Zeneca, 2, Eli Lilly, 2, Glaxo Smith Kline, 2, merck
serono, 2, Pfizer, 2, Servier, 2, UCB, 2.

Abstract Number: 2309

Damage Accrual Predicts the Development of Lymphoma in Primary
Sjogren’s Syndrome

Ana Mafalda Abrantes1, Pedro Gaspar2 and David Isenberg3, 1Internal Medicine Department, Hospital Santa Maria,
Unidade Local de Saúde Santa Maria, Lisbon, Portugal, Lisbon, Portugal, 2Internal Medicine Department, Hospital Santa
Maria, Unidade Local de Saúde Santa Maria, Lisbon, Portugal, Povoa de Santa Iria, Portugal, 3University College London,
London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Primary Sjogren Syndrome (pSS) is an autoimmune disease affecting primarily exocrine glands.
Over a quarter of patients have systemic involvement, which includes the development of lymphoma. While two scores were
developed to assess overall damage in pSS, neither the Sjogren Syndrome Disease Damage Index (SSDDI) nor the Sjogren
Syndrome Damage Index (SSDI) have been utilised as potential predictors for this complication. The aim of this study was to
evaluate both scores as predictors of lymphoma in pSS.

Table 2 – Comparison of affected domains using SSDDI and SSDI scores.
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Methods: Single center retrospective analysis of a pSS cohort (2016 ACR/EULAR criteria) followed-up for 42 years in a ter-
tiary hospital. We considered all diagnosis of lymphoma regardless the location and immunophenotype. Patients were
assessed for demographic factors, serological profile, management and mortality. Damage was assessed using the SSDDI
and the SSDI beginning at disease diagnosis. Early damage was considered if it occurred in the first year after diagnosis,
while early damage increase was assumed when there was an increase of at least one point of damage in the first 5 years.
Categorical and continuous variables were compared using Chi-square and Student’s t test when appropriate. Cox propor-
tional hazard models were used to assess hazard ratios for significant covariates related to the occurrence of lymphoma. A
p-value < 0.05 was considered statistically significant.

Table 1 - Comparison of characteristics of lymphoma and non-lymphoma patients.
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Results: A total of 208 patients with pSS were followed-up for 14.1 ± 9.2 years. Most patients were women (93.8%) and Cau-
casian (66.5%). Seventeen patients (8.2%) developed lymphoma. The diagnosis of lymphoma occurred at an average of 7.4 ±
7.0 years after pSS diagnosis. Sex, ethnicity, age at diagnosis and disease onset, and serological profile did not differ between
patients with or without lymphoma (Table 1). Compared to patients who did not developed lymphoma, those who did were
more frequently prescribed cyclophosphamide (31.3% vs 1.6%, p< 0.001), rituximab (56.3% vs 3.2%, p< 0.001) and steroids
(68.8% vs 35.8%, p 0.01), including high doses of steroids (75.0% vs 32.4%, p 0.002). Five patients in the lymphoma group
died (33.3%), two of them due to this condition. Damage developed in 165 (79.3%) and 177 (85.1%) of patients using the
SSDDI and SSDI scores, respectively. Patients with lymphoma had significantly higher cumulative SSDDI (7.7 ± 2.0 vs. 2.0 ±
1.8; p< 0.001) and SSDI (4.0 ± 2.2 vs. 2.0 ± 1.6; p< 0.001) scores compared to patients without lymphoma. The prevalence
of early damage was similar in patients with and without lymphoma (Table 2). However, early damage increase predicted the
development of lymphoma using the SSDDI (per one-unit increase HR 1.6, 95% CI 1.3-2) and the SSDI (per one-unit increase
HR 2.0, 95% CI 1.3-3) scores. Both damage variation (SSDDI: per one-unit increase HR 1.5, 95% CI 1.3-1.7; SSDI: per one-
unit increase HR 1.4, 95%CI 1.2-1.7) and the cumulative score (SSDDI: per one unit increase HR 1.7, 95%CI 1.5-2; SSDI: per
one-unit increase HR 1.5, 95% CI 1.2-1.8) were also associated with an increased risk for lymphoma.

Conclusion: Cumulative and evolving damage in the first years of disease should raise concern about the possible develop-
ment of lymphoma in patients with pSS.

Disclosure: A. Abrantes: None; P. Gaspar: None;D. Isenberg: Astra Zeneca, 2, Eli Lilly, 2, Glaxo Smith Kline, 2, merck
serono, 2, Pfizer, 2, Servier, 2, UCB, 2.
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Prospective Evaluation of Pulmonary Involvement in Patients with
Primary Sjögren’s Disease, Using Pulmonary Function Tests and High
Resolution Computed Tomography, Reveals High Prevalence of
Subclinical Interstitial Lung Disease, Along with Small Airways Disease

Panagiotis Panagopoulos1, Loukas chatzis2, Eirini Chatzinikita3, Katerina Malagari4, Theodoros Vassilakopoulos3,
Athanasios Tzioufas5 and Andreas Goules6, 1Department of Pathophysiology, School of Medicine, National and
Kapodistrian University of Athens, Athens, Greece, 2Pathophysiology Department, Athens School of Medicine, National
and Kapodistrian University of Athens, Athens, Greece, Cholargos Athens, Greece, 3Department of Physiology, School of
Medicine, National and Kapodistrian University of Athens, Athens, Greece, 42nd Department of Radiology, School of
Medicine, National and Kapodistrian University of Athens, Athens, Greece, 5LAIKO HOSPITAL, Athens, Greece, 6GENERAL
HOSPITAL LAIKO ATHENS, Athens, Greece
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Table 2 - Comparison of damage in lymphoma and non-lymphoma patients using SSDDI and SSDI scores.
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Background/Purpose: Interstitial lung disease (ILD) and small airways disease (SAD) are frequent pulmonary manifesta-
tions of primary Sjögren’s disease (SjD). The relation between these two entities and their real prevalence in SjD patients with
subjective complaints of respiratory disease are still elusive. Our purpose was to describe the clinical, functional and imaging
findings of pulmonary disease in SjD and investigate the association with serologic features and the salivary gland biopsy
focus score.

Methods: Consecutive SjD patients with respiratory symptoms and/or asymptomatic patients with abnormal pulmonary
function tests, followed up in the Department of Pathophysiology (member of the European Reference Network, ERN), were
recruited prospectively, from October 2022 to March 2024. Abnormal PFTs were defined as FVC< 80% and/or FEF25-75<
60% and/or DLCO< 70%. A hundred and one patients with primary SjD comprised the study group. All patients: i) under-
went pulmonary and small airways function assessment with spirometry, measurement of DLCO, single breath nitrogen
washout, impulse oscillometry, ii) high resolution computed tomography (HRCT) of the lungs evaluated blindly by a special-
ized radiologist for the presence of ILD and SAD according to international consensus criteria1, and iii) replied to specific
questionnaires for dyspnea and cough.

Results: The mean±SD age of the 101 (96% females) patients at SjD onset was 50.7±13.1 years and the median disease
duration from SjD onset until current evaluation was 10 years (range: 0-38). Eighty five patients were symptomatic. Thirty
two (31.7%) patients had findings of ILD on HRCT. No statistical differences were identified between SjD patients with and
without ILD in terms of sex, age at SjD, disease duration, treatment modalities and smoking history (Table 1). SjD-ILD
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patients presented more frequently with dyspnea and cough assessed by the respiratory questionnaires [FACIT-D (median:
38.6 vs. 32.8, p=0.010), SGRQ (median: 19.6 vs. 6.1, p=0.019), CAT (median: 3 vs. 1, p=0.006)] compared to non ILD-SjD
patients. They also had worse small airways function indices [lower FEF25-75 (median: 62.5% vs. 86%, p=0.015), higher
R5-R20 (median: 0.100 vs. 0.064 kPa/L/s, p=0.030) and more frequently abnormal phase III slope >120% (48% vs. 23%,
p=0.031)] as well as SAD findings on HRCT than non-ILD controls (25% vs. 9%, p=0.027). SjD-ILD patients had more fre-
quently elevated CRP at the time of evaluation (28% vs. 7%, p=0.017), higher disease activity (ESSDAI 4 vs. 2, p=0.003),
lymphoma history (33% vs. 10%, p=0.005) and a tendency to develop more frequently anti-Ro52 (80% vs. 61%,
p=0.071). Interestingly, at SjD diagnosis SjD-ILD patients had higher focus score on salivary gland biopsy (3.56 vs. 1.50,
p=0.002) and lower unstimulated salivary flow (0.60 vs. 1.85 ml/15min, p=0.012).

Conclusion: Interstitial lung disease and small airways disease occur frequently among SjD patients. Interstitial lung disease
is associated with worse SAD leading to respiratory symptoms and functional lung impairment, as well as higher focus score
at SjD diagnosis and higher disease activity.

References

1. Hansell et al. Radiology (2008) 246:697–722.

Disclosure: P. Panagopoulos: Pfizer, 2; L. chatzis: Pfizer, 2; E. Chatzinikita: None; K. Malagari: None;
T. Vassilakopoulos: None; A. Tzioufas: Pfizer, 2; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer, 2.
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Higher Rates of Psoriatic Arthritis in Patients with Calcium
Pyrophosphate Deposition Disease Than Controls: A Retrospective
Cohort Study in US Veterans

Natalie Anumolu1, Ann Rosenthal1, Katherine Sherman2 and Shikha Singla1, 1Medical College of Wisconsin, Milwaukee,
WI, 2Research Division, Zablocki Veterans Affairs, Milwaukee

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CPPD has been shown to complicate other types of inflammatory arthritis such as rheumatoid
arthritis. However, only a few studies have investigated the correlation between CPPD and PsA(1). Our study aimed to deter-
mine whether there were higher rates of PsA in patients with CPPD than age and sex matched controls.

Methods: A retrospective cohort study was conducted using national Veterans’ Affairs’ database of patients who had one
or more encounters with an ICD code for CPPD between January 1, 2010 and March 1, 2020. Control patients were
matched to CPPD patients based on sex, year of birth, vital status, and having had an inpatient or outpatient encounter
the same month as the matched case’s first encounter with the CPPD ICD code (index date). Diagnoses of PsA and psori-
asis were collected, identified by the presence of two or more ICD codes at any time between January 1, 2010 and March
1, 2020, and the date of first diagnosis was recorded for PsA and psoriasis.
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Results: In total 41,084 CPPD patients were matched with 119,192 controls; the sample was largely white (72.29%) and
male (94.00%) with an average age of 69.350 (standard deviation: 12.989). The proportion of CPPD patients with PsA diag-
nosis was more than double that of controls (1.07% vs 0.37%; p< 0.0001), and more CPPD patients were diagnosed with
psoriasis (3.05% vs 2.52%; p< 0.0001). After controlling for comorbid psoriasis and demographic factors, those with CPPD
had higher odds of PsA diagnosis than controls (logistic regression; OR 3.550, 95% CI 2.602-4.844). 61.59% of PsA diag-
noses preceded CPPD diagnosis by at least one year.

Conclusion: This is the first case-control study demonstrating an association between CPPD and PsA. Moreover, our
results suggest that PsA diagnosis precedes CPPD diagnosis which is also true in rheumatoid arthritis. Both PsA and CPPD
could be triggered by trauma (2-3), and are closely associated with osteoarthritis (OA)(3-4). It also is possible that inflamma-
tory pathways contribute to CPP crystal deposition in joints.

1. 1. Felten, R., Duret, P.-M., Gottenberg, J.-E., Spielmann, L., & Messer, L. (n.d.). At the crossroads of gout and psoriatic
arthritis: “psout.” https://doi.org/10.1007/s10067-020-04981-0/Published

2. 2. Olivieri, I., Padula, A., D’Angelo, S., & Scarpa, R. (2008). Role of trauma in psoriatic arthritis. In Journal of
Rheumatology (Vol. 35, Issue 11, pp. 2085–2087). https://doi.org/10.3899/jrheum.080668

3. 3. Rosenthal AK, Ryan LM. Calcium Pyrophosphate Deposition Disease. N Engl J Med. 2016;374(26):2575-2584.
doi:10.1056/NEJMra1511117

4. 4. McGonagle, D., Hermann, K. G. A., & Tan, A. L. (2015). Differentiation between osteoarthritis and psoriatic arthritis:
Implications for pathogenesis and treatment in the biologic therapy era. In Rheumatology (United Kingdom) (Vol. 54, Issue
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Disclosure: N. Anumolu: None; A. Rosenthal: None; K. Sherman: None; S. Singla: AbbVie/Abbott, 1, 2, Eli Lilly,
5, Janssen, 1, 2, Prometheus Biosciences, 5, UCB, 1, 2.
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National Prevalence of Psoriatic Arthritis in the United States: Data from
National Health and Nutrition Examination Survey [NHANES]

Dilli Poudel1, Rashmi Dhital2 and Paras Karmacharya3, 1Vanderbilt University, Nashville, TN, Brentwood, TN, 2UC San
Diego, Brentwood, TN, 3Vanderbilt University, Nashville, TN, Hermitage, TN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic inflammatory disease which significantly impacts quality of life
and healthcare costs. However, true US population-level prevalence data is lacking, as existing studies have relied only on
clinic-based data or narrow geographic areas. Understanding PsA prevalence at a national level is fundamental for compre-
hensively assessing the disease burden, identifying populations at high risk for PsA development, and informing critical
healthcare policy decisions. The objective of our study was to provide national PsA prevalence estimates and query potential
associated factors within the US population using the National Health and Nutrition Examination Survey (NHANES).
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Methods: This is a population-based cross-sectional study using the NHANES data from January 2017 to March 2020. The
CDC and NCHS advocate for using NHANES data to estimate disease prevalence and, in the recent years, this data has
been extensively utilized across numerous medical disciplines. It includes non-institutionalized US participants using a mul-
tistage probability design to make it nationally representative. Eligible participants (aged 20 years or more) underwent an in-
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Figure 1: Prevalence of psoriatic arthritis (PsA) by age-group and gender
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person interview and a subsequent medical examination conducted by healthcare professionals. PsA was defined based on
the participant reporting a diagnosis of PsA by a health care professional. We compared group differences in PsA prevalence
using Chi-Squared statistics. All calculations were done on estimated population using the weights provided by NHANES. R
version 4.2.0 was used for the analyses.

Results: Of the estimated 225,557,413 participants aged 20 years or above, 912,292 adults (0.41%) reported a diagnosis
of PsA. Fifty-two percent were women, and majority were White (66%) (Table 1). There were no differences in the prevalence
of PsA based on race, income, education, and insurance status. The prevalence of PsA increased progressively with age
peaking at 50-59 years (1.01%), with a decrease in prevalence after age 60, p = 0.04. (Table 2, Figure 1).

Conclusion: This population-based cross-sectional study suggests that PsA is a relatively common inflammatory arthritis
affecting 0.41% of the US adult population. This is slightly higher compared to the prevalence of PsA in a population-based
study from the Olmsted County (predominantly White) of 0.2%. Similar to prior studies, the prevalence of PsA was highest in
the age category 50-59 years, with decrease in prevalence in the older population. We did not find any difference in the prev-
alence of PsA by race, however, nearly double prevalence of psoriasis has been reported in the White population, which
could be related to under diagnosis of psoriasis in non-White patient. Limitations include lack of confirmation of PsA diagno-
sis by a rheumatologist or fulfilment of ClASsification of Psoriatic ARthritis (CASPAR) criteria, however potential underesti-
mation due to only those with a diagnosis of PsA by a health care professional being captured cannot be ruled out. To
more accurately estimate PsA prevalence, future NHANES research efforts may consider PsA screening questionnaires
for psoriasis patients and an in-person rheumatologist examination.

Disclosure: D. Poudel: None; R. Dhital: None; P. Karmacharya: None.
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Race and Ethnicity as Predictors of Diagnostic Delay in Psoriatic Arthritis
and Axial Spondyloarthritis
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Jessica Walsh6, Gail Kerr7, Siba Raychaudhuri8, Andreas Reimold9 and Maida Wong10, 1University of Colorado Anschutz
School of Medicine, Aurora, CO, 2Univ of Colorado School of Medicine/Rocky Mtn Regional Veterans Affairs Medical
Center, Aurora, CO, 3University of Colorado, Aurora, CO, 4Veterans Affairs, Los Angeles, 5Veterans Affairs, Palo Alto,
6Veterans Affairs, Salt Lake City, UT, 7Washington DC VAMC/Georgetown and Howard Universities, Washington, DC,
8Veterans Affairs, Sacramento, 9University of Texas SouthwesternMedical School, Dallas, 10Veterans Affairs, Long Beach
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Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Studies have suggested a delay between symptom onset and diagnosis for Psoriatic Arthritis (PsA)
and axial spondyloarthritis (axSpA). Factors that influence this delay have received limited attention. We examined changes
in this delay over the past five decades and clinical predictors of the time to diagnosis for PsA and axSpA, with special atten-
tion to possible associations with race and ethnicity.

Methods: Patients with PsA (n=245) and axSpA (n=258) enrolled in the U.S. Department of Veterans Affairs Program to
Understand the Long-term Outcomes in SpondyloARthritis (PULSAR) registry self-reported the date of symptom onset for
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their disease, as well as their race and ethnicity. Race and ethnicity were modeled as independent dichotomous variables to
allow for all possible combinations. The date of diagnosis was recorded by the rheumatologist caring for the patient. We per-
formed a multivariate linear regression of diagnostic delay for available clinical variables, including sex, race, ethnicity, smok-
ing status, education level, ESR and CRP concentrations, HLAB27 positivity, and decade of symptom onset. Models were
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developed using backward stepwise elimination, and only variables with p < 0.05 were retained. Separate models were con-
structed for PsA and axSpA.

Results: For both PsA and axSpA, the delay in diagnosis declined by an average of two years over each decade. No asso-
ciation was identified for any race or ethnicity, except for Hispanics, who experienced an approximately 4.8-year greater
diagnostic delay (1766 days) than non-Hispanics. No other clinical variables examined demonstrated an association with
diagnostic delay.

Conclusion: There has been progress in the time required to diagnose individuals with PsA and axSpA over the past few
decades. Individuals self-identifying as Hispanic experienced a longer time to establish a diagnosis of PsA than non-His-
panics—a phenomenon not observed with axSpA. The reasons for this delay should be further explored.

Disclosure: C. Loftis: None; L. Caplan: None; J. Padilla Zepeda: None; N. Mukooba: None; M. Caplan: None;
M. Fang: None; L. Stolyar: None; J. Walsh: None; G. Kerr: AstraZeneca, 1, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 1, CSL Behring, 6, Janssen, 6, Novartis, 1, Pfizer, 6, Sanofi, 6, UCB, 1; S. Raychaudhuri: None;
A. Reimold: None; M. Wong: None.
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Serum Calprotectin (S100A8/9) and Complement Factor C3 as Potential
Inflammatory Markers in Obese and “CRP Negative” Early PsA Patients:
Data from a Multicenter METAPSA Cohort

Alla Ishchenko1, Margot Van Mechelen2, Sofia Pazmino3, Lies Storms4, Patrick Verschueren5, Rik Lories6 and Kurt de
Vlam7, 1UZ Gasthuisberg, Leuven, Belgium, 2Antwerp University Hospital, Belgium, Antwerp, Belgium, 3KU Leuven
University, Leuven, Belgium, Leuven, Belgium, 4KU Leuven, Leuven, Belgium, 5Department of Rheumatology, University
Hospital Leuven and KU Leuven, Leuven, Belgium, 6Laboratory of Tissue Homeostasis and Disease, Skeletal Biology and
Engineering Research Center, Department of Development and Regeneration, KU Leuven, Leuven, Belgium, Leuven,
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Biology and Engineering Research Center, KU Leuven, Leuven, Belgium
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Background/Purpose: Systemic inflammation is an integral part of psoriatic arthritis (PsA). Despite substantial inflammation
in the affected tissues such as skin, entheses and joints, C-reactive protein (CRP) levels are not elevated in PsA. Based on
this situation, acute phase reactants such as CRP are not highly reliable in measuring inflammation in PsA, especially also
in early PsA, when CRP is frequently negative.

The aim of this study was to investigate whether alternative inflammation markers can detect systemic inflammation in early
PsA patients with better precision than CRP.

Methods: Adult patients with early (median disease duration: 6 months) DMARD-naïve PsA were compared to sex- and age
matched controls (HC) and early (disease duration: 5 months) DMARD-naïve RA patients. CRP, serum amyloid A (SAA),
serum calprotectin (S100A8/9), complement C3, thrombocytes, ferritin were measured in the serum. The markers were
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compared in PsA, RA patients and HC having normal CRP (≤5 mg/L) (Kruskal-Wallis). Same markers were compared in RA,
PsA and HC having BMI ≥30. Sensitivity and specificity analysis (ROC) was conducted.

Results: Thirty nine of 67 (58%) PsA, 29/50 (56%) RA patients and 57/61 (93%) HC had normal CRP. Demographic, clinical
and disease activity characteristics of PsA patients having CRP≤5mg/L and CRP >5mg/L were comparable. The median
[IQR] levels of C3 (g/L) and S100A8/9 (ηg/ml) were higher in “CRP-negative” PsA (1.19[0.38] and 1523[840] accordingly)
than in HC (0.92[0.24] and 1071[978]) (p< 0.0001 and p=0.002). No difference between PsA and RA patients was observed
(Figure 1). The levels of SAA, thrombocytes, ferritin were comparable in “CRP-negative” PsA, RA and HC. When analysing
the total cohort (CRP-positive and CRP-negative PsA, RA and HC) we found similar results, with higher calprotectin, C3
and SAA levels in PsA and RA than in HC (p< 0.001 for all comparisons).

In the obese PsA (27/67, 40.3%) and RA patients (14/50, 28%) the levels of S100A8/9 were significantly higher as compared
to obese HC (11/61, 18.3%) (p=0.004) (Figure 2). The levels of CRP, C3, SAA, thrombocytes, ferritin were comparable in the
three groups.

Figure 1. Levels of complement fraction C3 and S100A8/9 in PsA, RA patients and HC having CRP≤5 mg/L.

Figure 2. Levels of S100A8/9 in PsA, RA patients and HC having BMI≥30.
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We have then conducted the ROC analysis in “CRP negative” PsA and HC subgroup with PsA being positive classifier. The
C3*S100A8/9 multiplication product had the highest predictive value with AUC[95%CI] 0.779[0.683-0.875] specificity of
76% and sensitivity of 72% at an optimal cut off value of 1291 units (Figure 3).

Furthermore, the observation that calprotectin and C3 levels correlated with TJC68 and SJC66 and C3 levels with PASI and
SPARCC scores in PsA patients, suggests that these markers indeed associated with inflammation in PSA.

Conclusion: Complement C3 and serum calprotectin levels are significantly higher in “CRP-negative” PsA patients than in
HC. In obese PsA patients, serum calprotectin levels are increased as compared to HC, while the CRP level is comparable
in both groups. In conclusion, complement C3 and serum calprotectin could be used in a selected population of early PsA
patients for measuring systemic inflammation.

Disclosure: A. Ishchenko: None; M. Van Mechelen: None; S. Pazmino: None; L. Storms: None; P. Verschueren:
AbbVie, 2, Alfasigma, 2, 5, 6, Galapagos, 2, 5, 6, Lilly, 2, 6, Pfizer, 5; R. Lories: abbvie, 2, 6, biocon, 2, 6, Biosplice,
1, 2, 6, Eli Lilly, 2, 6, Novartis, 2, 6;K. de Vlam: AbbVie, 2, 6, Amgen, 2, 5, 6, Galapagos, 2, 6, Lilly, 2, 6, 12, Paid instruc-
tor, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6.
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1Department of Rheumatology, Sainte Marguerite Hospital, Assistance Publique des Hôpitaux de Marseille, Aix
Marseille University, Marseille, France, 2Department of Rheumatology, Lyon Sud Hospital, Hospices Civils de Lyon, Lyon,
France, 3INSERM UMRs1097, Arthrites autoimmunes, Marseille, Marseille, France, 4Department of Dermatology, Nord
hospital, Assistance Publique des Hôpitaux de Marseille, Aix Marseille University, MARSEILLE 9EME, France
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Figure 3. ROC curve analysis for C3*S100A8/9 product in patients with CRP ≤5 mg/L, (PsA vs HC). PsA is considered a positive classifier.
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Background/Purpose: Psoriatic arthritis (PsA) can be challenging to diagnose due to the lack of specific biomarkers.
Although a few teams have demonstrated the presence of autoantibodies (autoAB) in PsA, none have been confirmed
and no large-scale screening has ever been carried out.

Our objective was to conduct a comprehensive screening of antibody responses in PsA using Human Protein ProtoArray®

(Invitrogen®) and subsequently identify specifically recognized B epitopes through peptide arrays commercialized by JPT®.

Methods:One hundred and sixty participants were included: 84 PsA patients and 76 controls (27 Rheumatoïd Arthritis [RA],
22 Systemic Lupus Erythematosus [SLE] and 27 healthy controls [HC]).

Screening of PsA-specific AB responses was conducted using Human Protein ProtoArray® from Life Technologies©.
Patient serum, diluted at 1/500, was exposed to 9483 well-characterized human proteins expressed through a baculovirus
expression system. AB presence was detected by adding fluorochrome-conjugated anti-human IgG.

B cell epitopes were analyzed using JPT® peptide arrays. Peptide sequences of 15 amino acids (aa) from LURM-A, synthe-
sized on the array with a 3-aa overlap, were exposed to patient serum diluted at 1/200. AB responses for each peptide were
analyzed using a fluorescence scanner after adding fluorochrome-conjugated anti-IgG.

Statistical tests, including χ2, Wilcoxon-Mann-Whitney, and ROC analysis, were performed. All patients provided informed
consent for sample collection (Ethics No: DC-2008-327; convention INSERM2023-015/RCAPHM23_0069) and were
pseudonymized.

Results: Protein microarray analysis identified a protein named LURM-A* (patent pending) specifically recognized by the
PsA population. ROC analysis confirmed excellent diagnostic performance with an AUC of 0.785, p < 0.0001, sensitivity
(Se) of 73.2%, and specificity (Spe) of 83.0%.

Peptide array containing 15aa LURM-A peptides identified two overlapping peptides - named A55 and A56 - with interesting
diagnostic performance in distinguishing PsA from the overall control population. For A-55, AUCwas 0.576, p: 0.0082*, with
Se 47.6% and Spe 73.9%, and for A-56, AUC was 0.670, p: 0.0001*, with Se 72.6% and Spe 50.7%.

Conclusion: PsA patients exhibit a specific AB response against LURM-A peptides A55 and A56 on JPT® peptide arrays.
Further exploration of the pathophysiological relevance of this protein requires functional studies. An alternative technique
(specific ELISA) is underway to confirm this specificity and explore the diagnostic utility of these peptides.

Disclosure: T. WIRTH: None; E. Massy: None; N. Lambert: None; I. Auger: None; N. Balandraud: None;
F. Amatore: None.
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1Cliniques universitaires St-Luc, Brussel, Belgium, 2Cliniques universitaires St-Luc, Brussels, Belgium, 3Cliniques
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a highly heterogenous chronic inflammatory condition. Recent publica-
tions highlight differences between men and women in disease manifestation and response to therapy (ref. 1, 2). Therefore,
an understanding of sex- and gender-related differences in PsA, as well as the underlying mechanisms for these, is impor-
tant for individualized care. Our aim was to assess the molecular effects of specific bDMARDs (adalimumab-ADA,
guselkumab-GUS, ustekinumeb-UST) in the synovium and blood with specific attention to gender differences.

Methods: In this multicentre prospective randomized trial (TNFα and IL-23 blockers gene expression ratios in PsA - TIGERS
study, NCT04261010), csDMARD-resistant PsA patients were divided into three groups according to their randomly
received bDMARD (ADA, GUS, UST), and stratified in two groups (oligo-PsA and poly-PsA). We assessed disease activity
clinically and biologically at baseline (BL) and every 6 weeks through week 24 (W24). The psoriatic arthritis response criteria
(PsARC) was used to assess clinical response to therapy at W24. Patients underwent needle arthroscopy for knee synovial
biopsy and blood sample collection at BL and at 24 weeks after initiation of a bDMARD. We performed RNA sequencing
(NGS - Illumina) using the BL and W24 synovium and blood samples (Paxgene). The local institutional review board and reg-
ulatory authorities approved the study.

Results: We assessed 36 patients; 50% were men. Mean (SD) age was 48.5 (13.8) years, and mean disease duration was
45.5 (47.3) months. Principal component analysis (PCA) revealed that gender difference caused variation across all samples.
Figures 1-2 represent the PCA results for blood and figures 3-4 for synovium samples stratified by gender, time of

Figure 1: Principal component analysis obtained in the blood tissue stratified by gender, time, and treatment Figure 2: Principal component Pear-
son correlation done in the blood sample (Paxgene)
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assessment, and treatment. There is a highly significant Pearson correlation driven by the gender, both in the blood (fig. 2)
and synovium (fig. 4).

Conclusion: In the TIGERS study, differences in blood and synovium transcriptomic profile between men and women, even
before a bDMARD initiation, were observed. Additional analyses are ongoing to better characterize the pathways involved in
this molecular pattern difference and further inform tailoring our therapeutic strategy.

REFERENCES:

< ![if !supportLists] >1) < ![endif] >Tarannum S, Leung YY, Johnson SR, Widdifield J, Strand V, Rochon P, Eder L.
Sex- and gender-related differences in psoriatic arthritis. Nat Rev Rheumato. 2022 Sep;18(9):513-526
< ![if !supportLists] >2) < ![endif] >Coates LC, van der Horst-Bruinsma IE, Lubrano E, Beaver S, Drane E, Ufuktepe B,
Ogdie AR. Sex-Specific Differences in Patients with Psoriatic Arthritis: A Systematic Review. J Rheumatol. 2023 Apr;
50(4):488-496.

Disclosure: P. KRUG: None; a. De Sousa Leite: None; F. Lecouvet: None; M. stoenoiu: AbbVie/Abbott, 6, Janssen,
5, 6, Novartis, 6, Pfizer, 5, 6, Roche, 6, UCB, 5, 6; A. Nzeusseu Toukap: AbbVie/Abbott, 6, Amgen, 5, Eli Lilly, 1, Jans-
sen, 1, 5, 6, Novartis, 6, UCB, 1, 6.

Figure 3: Principal component analysis obtained in the synovial tissue stratified by gender, time, and treatment Figure 4: Principal component Pear-
son correlation in the synovium

4659

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2317
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Background/Purpose: Chronic kidney disease (CKD) is a comorbidity in psoriatic arthritis (PsA). In this study, we aimed to
define the prevalence of CKD in patients with PsA, describe their long-term renal outcomes, and identify risk factors for CKD
development.

Methods: We included patients with PsA followed at our prospective observational cohort. We defined CKD as an esti-
mated glomerular filtration rate (eGFR) < 60 mL/min/1.73m2 for at least 3 months. We characterized long-term renal out-
comes of CKD cases identified following clinic entry. We used time-dependent Cox regression models to identify factors
associated with CKD development.

Results: 1336 patients were included in the study, with a mean (standard deviation) age of 44.9 (13.1) years; 746 (55.8%)
were males (Table 1). The mean creatinine level at clinic entry was 78.7 (35.4) μmol/L and the mean eGFR level was
98 (19.9) mL/min/1.73m2.

123 (9.2%) patients were observed to have CKD. Of these, 25 (20.3%) had CKD at clinic entry and 98 (79.7%) developed
CKD during follow-up at a median [interquartile range] of 8.2 [2.8, 14.0] years from baseline. Doubling of baseline creatinine
was observed in 18 of 98 (18.3%) new CKD patients. 49 (50%) patients developed a sustained ≥40% reduction in baseline
eGFR. Two patients developed eGFR< 15 mL/min/1.73m2. In the multivariate Cox regression model adjusted for age at
study entry, sex, and baseline eGFR (Table 2), factors independently associated with the development of CKD included dia-
betes mellitus (HR 2.58, p< 0.001), kidney stones (HR 2.14, p=0.01), radiographic damaged joint count (HR 1.02, p=0.02),
uric acid level (HR 1.21, p< 0.001; 50-unit increase), daily use of NSAIDs (HR 1.77, p=0.02), and methotrexate use (HR 0.51,
p= 0.01).

Conclusion: CKD is not infrequent in patients with PsA. Its development is associated with related comorbidities, joint dam-
age, and NSAID use. Methotrexate use may be protective.
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Disclosure: F. Kharouf: None; S. Gao: None; S. Al-Matar: None; D. Pereira: None; R. Cook: None; V. Chandran:
AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen,
1, Novartis, 1, UCB, 1; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5,
Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.
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Abstract Number: 2318

Does the Time Interval Between the Onset of Psoriasis and Psoriatic
Arthritis Impact Disease Presentation and Outcomes?

Fadi Kharouf1, Pankti Mehta2, Shangyi Gao2, Daniel Pereira3, Richard Cook4, Dafna Gladman5 and Vinod Chandran6,
1University Health Network and University of Toronto, Toronto, ON, Canada, Toronto, ON, Canada, 2Toronto Western
Hospital, University of Toronto, Toronto, ON, Canada, 3University Health Network, Toronto, ON, Canada, 4University of
Waterloo, Waterloo, Canada, 5University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 6University of
Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriasis typically precedes psoriatic arthritis (PsA), with a variable transition period. In this study,
we aimed to explore whether the time interval between the onset of psoriasis and PsA impacts the clinical phenotype at
baseline and long-term outcomes.
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Methods: We included patients who developed PsA concurrently or after psoriasis and were enrolled in our prospective
observational cohort within two years of the onset of PsA (inception cohort). We divided the cohort into early and late transi-
tion groups based on the median transition period of nine years. We used logistic regression analysis to compare baseline
demographic and disease-related characteristics, with and without adjusting for human leukocyte antigen (HLA)-B*27 and
HLA-C*06. We used multivariate linear regression for the 5-year adjusted mean swollen joint count (SJC) and Cox-
proportional analysis for time to radiographic progression to explore the influence of early and late transition groups on dis-
ease activity and damage, respectively. We then performed the same analyses comparing patients with concurrent disease
(PsA onset within one year of psoriasis) to the rest of the cohort (non-concurrent disease).

Results: The mean (standard deviation) age at cohort entry of the 702 patients included in the study was 43.6 (13.6) years;
388 (55.3%) were males. 366 (52.1%) patients had an early transition (≤9 years) while 336 (47.9%) had a late transition (
>9 years). In the regression analysis (Table 1), the late transition group was associated with a younger age at the onset of
psoriasis (OR 0.93, p< 0.001), older age at the onset of PsA (OR 1.04, p< 0.001), higher body mass index (BMI) (OR 1.03,
p=0.01), higher Psoriasis Area Severity Index (PASI) (OR 1.03, p=0.003), and less frequent use of conventional synthetic
disease-modifying ant-rheumatic drugs (DMARDs) at baseline (OR 0.70, p=0.04); adjusting for human leukocyte antigen
(HLA)-B*27 and/or HLA-C*06, separately or concurrently, did not impact the results. There was a trend for lower disease
activity over time and slower progression of radiographic damage with late transition as compared to early transition (-
Tables 2 and 3).
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Notably, for the non-concurrent (538 patients; 76.6%) vs. concurrent (164 patients; 23.4%) disease analysis, we observed a
similar pattern of baseline characteristics to that seen in Table 1; concurrent disease was also associated with more frequent
dactylitis and axial disease (the latter after adjusting for HLA-B*27 and/or HLA-C*06). There was no significant difference
between the two groups with regard to the outcomes, 5-year adjusted mean SJC and time to radiographic progression.

Conclusion: Early and late transitions from psoriasis to PsA are not associated with significant differences in the arthritis-
defining features at baseline. However, when followed longitudinally, there is a trend for higher disease activity and faster
progression of damage in patients with early transition.

Disclosure: F. Kharouf: None; P. Mehta: None; S. Gao: None; D. Pereira: None; R. Cook: None; D. Gladman: Abb-
Vie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5,
Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment,
Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1.

Abstract Number: 2319

Investigating the Association of Serum Metabolites with Psoriatic
Arthritis Musculoskeletal Disease Patterns

Sheng Han Li1, Nikita Looby2, Max Kotiyar3, Lihi Eder4, Igor Jurisica5, Vathany Kulasingam6 and vinod Chandran7,
1Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Canada, 2Psoriatic Arthritis Program Schroeder
Arthritis Institute, Toronto, Canada, 3Data Science Discovery Centre for Chronic Dsiease, Krembil Research Institute,
Toronto, Canada, 4University of Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON, Canada,
5Data Science Discovery Centre, Krembil Research Institute, Toronto, Canada, 6Laboratory Medicine Program, Unviersity
Health Network, Toronto, Canada, 7Toronto Western Hospital, University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Accurate assessment of disease patterns may be important for appropriate management of psori-
atic arthritis (PsA). Ultrasonography (USG) is a highly accurate, sensitive, and non-invasive tool for disease activity assess-
ment and determining the musculoskeletal (MSK) disease pattern of patients with PsA. Detailed USG of peripheral MSK
structures is not feasible in routine practice. A metabolomics-based approach may elucidate potential biomarkers associ-
ated with USG-determined PsA patterns. Therefore, we aimed to use solid phase microextraction (SPME) with liquid chro-
matography coupled with mass spectrometry (LC-MS) to explore metabolome differences among PsA patients according
to their USG-based patterns.

Methods: PsA patients were assessed and assigned corresponding domain scores for synovitis, enthesitis, peritenonitis,
and tenosynovitis determined by USG of the MSK system. Hierarchical clustering was performed to determine USG-based
patterns based on these domains. Serum samples collected at the time of USG scans were prepared using SPME, and the
resulting extracts were used for analysis via LC-MS. Machine Learning (ML) models were used to evaluate associations
between metabolite levels and MSK disease patterns. Model performances were summarized using Area under Receiver
Operator Characteristic curves (AUROC). Models with predictive performance greater than 0.7 were considered, and poten-
tial metabolite candidates were tentatively identified.
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Results: 76 patients (37 females) with mean age of 47.4 years (standard deviation (SD) 14.5), and mean PsA and psoriasis
duration of 6.5 (SD 11.6) and 16.6 (SD 12.7) years respectively were recruited. The patients had a mean active (tender or
swollen) joint count of 7.6 (SD 6.2) and swollen joint count of 4.4 (SD 4.0). 38.2% had dactylitis, and 63.2% had clinical
enthesitis. Hierarchical clustering based on the USG data identified 3 different USG-based patterns (Figure 1): Cluster
1 (n=27) exhibited diffuse inflammation; Cluster 2 (n=6) lacked enthesitis; and Cluster 3 (n=43) had predominant synovitis.
ML models were able to distinguish between USG-based patterns. The best performing models were- a LogitBoost model
with 20 features (AUC of 0.986 between cluster 2 and 3), a NaïveBayes model with 40 features (AUC of 0.88 between cluster
1 and 3), and a NaïveBayes model with 5 features (AUC of 0.944 between cluster 1 and 2) (Figure 2). The features used in
best performing models were associated with dysregulation of fatty acid metabolism. Tentatively identified metabolites
include sphingomyelin (d18:0/16:0) which belongs to the sphingolipid class implicated in PsA skin lesions and are precur-
sors to ceramides that can modulate the immune response. Other tentatively identified features belong to compound clas-
ses, phospholipids, diglycerides, and long-chain fatty acids (Tables 1-3).

Conclusion: An untargeted serum metabolomics approach found several fatty acid and lipid class metabolites associated
with USG-based MSK disease patterns. A closer examination and validation of the circulating metabolites to reveal potential
biomarkers associated PsA disease patterns and disease activity is underway.
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Disclosure: S. Li: None;N. Looby: None;M. Kotiyar: None; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli
Lilly, 2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; I. Jurisica: None;
V. Kulasingam: None; v. Chandran: None.

Abstract Number: 2320

Nailfold Videocapillaroscopy Findings in Patients with Psoriatic Disease:
Is There a Distinctive Psoriatic Pattern?

Eduardo Briones-García1, Tatiana Sofía Rodríguez-Reyna2, Eduardo Martin Nares2, Guillermo A Guaracha-Basañez3

and Iris Paola García Herrera4, 1Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an. Immunology and
Rheumatology Department., Ciudad de México, Distrito Federal, Mexico, 2Instituto Nacional de Ciencias Médicas y
Nutrici�on Salvador Zubir�an, Mexico City, Mexico, 3Instituto Nacional de Ciencias Medicas y Nutricion “Salvador Zubir�an”,
Mexico City, Distrito Federal, Mexico, 4Department of Immunology and Rheumatology, Instituto Nacional de Ciencias
Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The utility of nailfold videocapillaroscopy (NVC) in conditions such as systemic sclerosis and primary
Raynaud´s phenomenon is well known. Whether patients with psoriatic disease (PsD) have specific findings in NVC is not
well stablished. We aimed to evaluate findings on NVC in patients with psoriatic disease and their association with clinical
features.
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Methods: This was a cross-sectional study that included patients with PsD (Pso according to a dermatologist and PsA
according to CASPAR criteria). As a control group, we included healthy individuals. The disease activity was evaluated using
PASI, NAPSI, and DAPSA scores.

NVC was performed using an optical probe equipped with a 200x contact lens (Optilia) connected to and image analysis
software (Videocal, DS Medica, Milan, Italy). Four fields from each finger were obtained from the second to fifth finger of each
hand. The following NVC parameters were retrieved: capillary density, overall nailfold architecture, normal capillaries (hairpin
shaped), non-specific capillary variations of morphology (tortuous, crossed or bushy capillaries), and major abnormalities,

Representative images of NVC in psoriatic disease. A: normal atypical pattern with frequent crossed capillaries. B: Multiple microhemorrhages. C
and D: ‘Psoriatic pattern’: multiple bushy capillaries with a basket-like appearance, borderline low capillary density and avascular �areas

NVC abnormalities in psoriatic disease compared to the healthy group
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including dilated and giant capillaries, microhemorrhages, neo-angiogenesis, and avascular areas. According to the capil-
laroscopic parameters, we assessed for NVC patterns: normal, unusual/atypical and scleroderma patterns (‘early’, ‘active’
and ‘late’ patterns).

Results: We included 39 patients with PsD, including 29 with PsA and 10 with Pso, and 28 healthy controls. Twenty-four
(61.5%) had psoriasis activity according to PASI and 16 (55.2%) had active PsA according to DAPSA. Twenty-three
(58.9%) had nail psoriasis.

Patients in the PsD group have more frequently major NVC abnormalities compared to the healthy group (74.4% vs. 35.7%,
p=0.002) (Table 1, Figure 1). In the PsD group, there was a higher frequency of abnormal nailfold architecture (35.9% vs. 0%,
p< 0.001), crossed (94.9% vs. 78.6%, p=0.04), bushy (74.4% vs. 7.1%, p< 0.001), and dilated capillaries (56.4% vs. 10.7%,
p< 0.001), microhemorrhages (30.8% vs. 3.6%, p=0.005) and avascular areas (48.7% vs. 0, p< 0.001) and less frequently
exhibited a normal pattern (5.1% vs. 39.3%, p< 0.001). Only in PsD group there were cases of scleroderma patterns. Nine
(23.1%) patients with PsD exhibited a NVC pattern (‘psoriatic pattern’) consisting in a bordering low capillary density, fre-
quent bushy capillaries with a distinctive morphology (like the ‘basket-like’ morphology described in psoriatic plaques),
and avascular areas. The mean capillary density correlated negatively with de DAPSA score (rho: -0.39, p=0.03)

There were no differences in the frequency and types of NVC abnormalities between patients with PsA and those with Pso,
between those with and without nail Pso, or according to the presence of active skin or articular disease.

Conclusion:Major NVC abnormalities are frequent in PsD. PsA and Pso patients exhibited the same frequency and types of
NVC abnormalities, irrespective of activity status and presence of nail involvement. A pattern consisting in bordering low
capillary density, frequent distinctive bushy capillaries and avascular areas may be regarded as a ‘psoriatic pattern’.

Disclosure: E. Briones-García: None; T. Rodríguez-Reyna: None; E. Martin Nares: None; G. Guaracha-Basañez:
None; I. García Herrera: None.

Abstract Number: 2321

Prevalence and Risk Factors of Metabolic Dysfunction-associated
Steatotic Liver Disease

Nahia Plaza-Aulestia1, Oihane Ibarguengoitia-Barrena2, Blanca Sampedro-Andrada3, Cristina San Juan-Lopez3, Victoria
Morillo-Montañes4, Irati Urionaguena5, Itziar Calvo6, David Montero Seisdedos7, Lucia Vega-Alvarez2, Jose Francisco
Garcia Llorente2 and Nuria Vegas Revenga8, 1Rheumatology Division, Galdakao-Usansolo University Hospital, Galdakao,
Spain, 2Rheumatology Division, Galdakao-Usansolo University Hospital, Bilbao, Spain, 3Digestive Division, Galdakao-
Usansolo University Hospital, Galdakao, Spain, 4Dermatology Division, Galdakao-Usansolo University Hospital,
Galdakao, 5Rheumatology Division, Galdakao-Usansolo University Hospital, GERNIKA-LUMO, Spain, 6Hospital
Universitario de Basurto, Bilbao, Spain, 7Galdakao-Usansolo University Hospital, Bilbao, Spain, 8Hospital Galdakao-
Usansolo, Galdakao, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with psoriatic disease (PsD) [psoriasis (PsO) and psoriatic arthritis (PsA)] are at greater risk
of developing metabolic dysfunction-associated steatotic liver disease (MASLD) compared with the general population. In
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addition, PsD has a more severe progression of MASLD and it is associated with an increased risk of cardiovascular disease
and its consequences.

OBJECTIVES: To assess the prevalence of MASLD and the degree of fibrosis in our PsD population compared to a group of
healthy volunteers. A second aim was to determine the prevalence of cardiovascular risk factors in the PsO and PsA groups.

Methods: Cross-sectional study from a single centre in which 207 consecutive patients from the departments of Dermatol-
ogy and Rheumatology were included. Patients with any severity or duration of inflammatory disease were included. None of
the patients enrolled had a history of known liver disease. Then 102 healthy people (without any chronic inflammatory dis-
ease or liver disease) were recruited.

Body weight, height and general patient assessment were recorded. Blood samples were extracted and FibroScan® tech-
nology was used, a validated transient elastography method. We assessed the Fibrosis score (kPA) that measures liver stiff-
ness (pathological ≥F2) and the controlled attenuation parameter dB/m (CAP) score that assesses steatosis (pathological
≥S1). Baseline demographics (age, sex, BMI, dyslipidaemia, hypertension and diabetes status), biochemistry (blood
glucose, HOMA, transaminases (ALT and AST), LDL-cholesterol, HDL-cholesterol and triglycerides) and FibroScan results
(steatosis and fibrosis) were compared between PsD patients and healthy subjects.

Results: A total of 309 patients were included: 162 women and 147 men, mean age 54.6 ± 13.4 years. Baseline demo-
graphic and clinical characteristics for each group are shown in Table 1.
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The prevalence of significant fibrosis (≥F2) was 18.3% in the PsD patients and 8.9% in healthy subjects (p=0.031). The prev-
alence of significant steatosis (≥S1) was 66.3% and 37.6% respectively (p< 0.001). When comparing the PsO and PsA
groups, both steatosis and fibrosis were more prevalent in the PsO group (72.4% and 23.5%, respectively) compared to
the PsA group (60.6% and 13.5%, respectively), which did not reach statistical differences (p=0.074 and p=0.066
respectively).

Patients with PsO and PsA had a higher BMI, and higher levels of HOMA, triglycerides, ALT and lower levels of HDL choles-
terol compared to healthy subjects. LDL cholesterol was higher in the PsA group compared with healthy subjects, but not in
the PsO group.

Among the cardiovascular risk factors, only hypertension was statistically significant (p=0.03) in PsO patients with steatosis
and fibrosis, although diabetes mellitus, hypertension and obesity were more common in the PsO group than in the PsA
group.

Conclusion: The prevalence of liver fibrosis is higher in patients with PsO than in PsA and healthy patients. Steatosis and
metabolic risk factors are more prevalent in patients with PsO. This leads to a higher risk of liver fibrosis, so it is advisable
to check for steatosis and fibrosis in this group of patients.

Disclosure: N. Plaza-Aulestia: None; O. Ibarguengoitia-Barrena: None; B. Sampedro-Andrada: None; C. San
Juan-Lopez: None; V. Morillo-Montañes: None; I. Urionaguena: None; I. Calvo: None; D. Montero Seisdedos:
None; L. Vega-Alvarez: None; J. Garcia Llorente: None; N. Vegas Revenga: None.

Abstract Number: 2322

Predictors of Work Impairment and Absence Amongst People with
Psoriatic Arthritis (PsA) – Evidence from the British Society for
Rheumatology PsA Register (BSR-PsA)

Lili Xu1, Gareth Jones1, Ovidiu Rotariu1, Philip S. Helliwell2, Stefan Siebert3, Rosemary Hollick1 and Gary Macfarlane1,
1University of Aberdeen, Aberdeen, United Kingdom, 2Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, UK, Leeds, United Kingdom, 3School of Infection and Immunity, College of Medical, Veterinary
and Life Sciences, University of Glasgow, Glasgow, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: People with PsA often report that their condition affects their ability to work. Poor work outcomes,
such as work impairment, absence or leaving work, not only reduce individual quality of life but also have economic conse-
quences for society. Identifying modifiable risk factors for poor work outcomes in patients with PsA can help inform early
interventions.

Methods: This analysis includes patients from the BSR-PsA register (Jan 2024 data release), who reported work-related
information. Work impairment and absence were assessed using the Work Productivity and Activity Impairment Question-
naire (WPAI). Potential predictors of work outcomes considered included work-related factors (e.g., a physically demanding
job), lifestyle factors (e.g., smoking), clinical factors (e.g., comorbidities), and patient-reported measures (e.g., PsA Impact of
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Disease (PsAID), severity of fibromyalgia symptoms using the polysymptomatic distress (PSD) scale). Generalized estimating
equation regression models, adjusted for age, sex, and deprivation, were conducted to identify predictors of absence and
work impairment 12 months later.

Table 1. Baseline characteristics of BSR-PsA participants
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Results: A total of 864 persons are included in this analysis, of whom 677 participants (78%) were working at the time of
recruitment. Of those working, 52% were female, with a median age of 47 years and time since diagnosis of 4 years, while
36% were about to start a new biologic or tsDMARD. Amongst the 592 who completed the WPAI, with reference to the pre-
vious week, 21% reported work absence and 77% some work impairment (median%work time with impairment: 20%; IQR:
10%-50%) (Table 1). The likelihood of working at baseline (adjusted for age, sex, and deprivation) was lower amongst
smokers (OR: 0.29; 95% CI: 0.17-0.48), and individuals with a higher number of comorbidities (0.79; 0.69-0.91; per addi-
tional comorbidity), higher BASDAI (range 0-10) (0.73; 0.66-0.81; per unit increase), and higher impact of disease (PsAID,
range: 0-10) (0.71; 0.65-0.78; per unit increase).

Of 176 participants working at baseline who had reached and provided data at 12-month follow-up, 11 (6.3%) reported
leaving work. Among those who remained in work, higher BASDAI, PsAID, activity impairment, sleep problems, fatigue,
poorer physical and mental health and severity of fibromyalgia symptoms were significantly associated with absence and
work impairment in the 7 days prior to follow-up (Table 2).

Multivariable models for absence and work impairment suggested that the severity of fibromyalgia symptoms independently
predicted future absence (OR: 1.14; 95% CI: 1.001 -1.30; per unit increase in PSD), while activity impairment independently
predicted future absence (1.05; 1.02-1.07; per percentage increase) and work impairment (β: 0.18; p < 0.05; per

Table 2. Predictors of work outcomes at 12-month follow-up from univariable models

Table 3. Independent predictors of work outcomes at 12-month follow-up from multivariable models
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percentage increase). Commencing biologics (β: -6.38; p < 0.05) and better physical health (β: -1.97; p < 0.05; per unit
increase) were independently associated with lower future work impairment (Table 3).

Conclusion: Managing disease activity with biological treatment reduces work impairment, but improving physical health
and fibromyalgia symptom severity, to further reduce work impairment, is likely to require additional non-pharmacological
approaches.

Disclosure: L. Xu: None; G. Jones: Amgen, 5; O. Rotariu: None; P. Helliwell: AbbVie, 12, fees for educational ser-
vices, Amgen, 12, fees for educational services, Eli Lilly, 12, Speaker and/or consulting fees, Janssen, 12, fees for edu-
cational services, Novartis, 12, fees for educational services; S. Siebert: AbbVie, 6, Amgen, 6, AstraZeneca,
6, Boehringer-Ingelheim, 5, Bristol-Myers Squibb, 5, Eli Lilly, 5, GlaxoSmithKline, 5, Janssen, 5, 6, Teijin Pharma,
6, UCB, 5; R. Hollick: CSL Vifor, 6; G. Macfarlane: GlaxoSmithKlein(GSK), 5.
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The Effect of Biologic Therapies on Serum Metabolic Biomarkers in
Patients with Psoriatic Arthritis

Keith Colaco1, laura bumbulis2, Vinod Chandran1, Richard Cook3, Dafna Gladman4 and Lihi Eder5, 1University of
Toronto, Toronto, ON, Canada, 2University of Waterloo, Waterloo, ON, Canada, 3University of Waterloo, Waterloo,
Canada, 4University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 5University of Toronto, Women’s
College Hospital and Department of Medicine, Toronto, ON, Canada
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Session Time: 10:30AM–12:30PM

Background/Purpose: Biologic therapies, such as tumor necrosis factor-alpha inhibitors (TNFi) and interleukin-17 inhibitors
(IL-17i) may affect the cardio-metabolic profile of patients with psoriatic arthritis (PsA). We aimed to assess the short-term
effects of TNFi and IL-17i on serum metabolites in patients with PsA, and determined whether these metabolite changes dif-
fered across the two drug classes.

Methods: A nested cohort study was conducted among participants with available serum samples from a longitudinal PsA
cohort who initiated TNFi or IL-17i therapy. Serum samples prior to initiation of therapy, and three to six months after initiation
of therapy, were used to quantify 64 metabolic biomarkers using a Nuclear Magnetic Resonance targeted metabolomics
panel, which comprised lipid particles, apolipoproteins, fatty acids, amino acids and various other low-molecular metabo-
lites. T-tests were used to compare differences in metabolite levels before versus after therapy within each drug class. Linear
mixed effects models assessed the effect of each drug class on changes in metabolite levels adjusting for age, sex, lipid low-
ering drugs, diabetes, hypertension and menopause.

Results: A total of 176 treatment periods (163 patients) were analyzed between 2013 and 2021 (mean age 51 ± 12.6 years,
45.5% female) (Table 1). Among users of TNFi, levels of alanine, glycine, citrate and creatinine significantly increased post-
treatment, whereas levels of glycoprotein acetyls (GlycA), a marker of systemic inflammation, decreased (Figure 1). Among
users of IL-17i, concentrations of citrate significantly increased post-treatment, whereas alanine, glycine, histidine, GlycA
and creatinine decreased. When comparing biomarkers between classes of medications, post- and pre-treatment levels dif-
fered significantly for alanine, glycine, histidine, citrate, GlycA and creatinine. In linear mixed effects models adjusted for age
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and sex involving TNFi users, levels of alanine (Estimate [EST] 0.034; 95% confidence interval [CI] 0.008, 0.06), glycine (EST
0.029; 95% CI 0.02, 0.04), phenylalanine (EST 0.006; 95% CI 0.001, 0.01), citrate (EST 0.008; 95% CI 0.005, 0.01) and cre-
atinine (EST 3.87; 95% CI 0.41, 7.4) increased post-treatment, whereas acetate (EST −0.03; 95% CI −0.03,−0.02) and
GlycA (EST −0.05; 95% CI −0.09,−0.01) decreased (Table 2). In models adjusted for age and sex involving IL-17i users,
changes were observed among fewer biomarkers, with low-density lipoprotein (LDL) particle size (EST 0.04; 95% CI
0.009, 0.07) increasing post-treatment, and levels of histidine (EST−0.005; 95% CI −0.008,−0.003) and acetone (EST
−0.005; 95% CI −0.009,−0.001) decreasing.

Conclusion: TNFi and IL-17i appear to differentially affect the serum metabolic profile of patients with PsA. Treatment with
TNFi was associated with more changes in metabolite profiles than IL-17i, including changes associated with systemic
inflammation (GlycA) and amino acids. The implication of these changes on long-term cardio-metabolic risk needs further
research.

Table 1 – Baseline characteristics of the study population.
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Table 2 - Estimated differences between post- and pre-treatment levels of metabolite biomarkers on linear mixed effects models for treatment
periods involving TNF inhibitors and IL-17 inhibitors. Only biomarkers with statistically significant (p<0.05) estimates for at least one model are
included.

Figure 1 - Estimated differences between post- and pre-treatment levels of metabolite biomarkers based on t-tests. Only biomarkers with statis-
tically significant (p<0.05) differences for at least one class of medication are included.
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Disclosure: K. Colaco: None; l. bumbulis: None; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal
employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1; R. Cook: None;
D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead,
2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly,
2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.
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Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic immune-mediated inflammatory disease of the joints, affecting
up to a third of individuals with cutaneous psoriasis. Pathogenesis remains insufficiently understood, and is likely a combina-
tion of environmental triggers, genetic predisposition, and immune pathway/s activation. Prior research suggests that up to
40% of patients with PsA have a family history of psoriatic disease (i.e., psoriasis [PsO] and/or PsA). However, it is unclear
whether this family history contributes to either a distinct PsA phenotype and/or timing of disease onset. We aimed to identify
differences in presentation, domain involvement, and disease activity between those with and without first-degree relatives
(FDR) with psoriatic disease.

Methods: 793 patients meeting CASPAR criteria for PsA were enrolled into a prospective, longitudinal database (NYU Pso-
riatic Arthritis Cohort; PAC). Demographics, medical history, family history, as well as psoriatic disease phenotype and dis-
ease activity were recorded. The effects of psoriatic disease family history on PsA was investigated via independent
sample t-tests, chi-square tests, and ANOVA as appropriate.

Results: A total of 288 patients (36.3%) had at least one FDR with psoriatic disease (Table 1). Of those, 28.4% had an FDR
with PsO and 7.9% had an FDR with PsA (Table 2). Asian patients were less likely to have a family history of psoriatic disease
(3.5% with FDR vs. 8.5% without FDR, p < 0.01). Those with a family history developed PsO earlier than those with no family
history (27.3 vs. 31.8 years, p < 0.01, Table 1). Although not reaching statistical significance, the mean age of PsA diagnosis
was also younger in those with a family history (38.2 vs. 39.7 years, p = 0.16). Furthermore, patients with an FDR with PsA
were numerically younger at both PsO and PsA onset compared to those with an FDR with PsO only (25.7 vs. 27.7 years,
p=0.45 and 37.2 vs. 38.7, p=0.48; Table 2, Figure 1). The transition time between diagnosis of PsO and PsA was longer
among those with a family history (11.7 vs. 8.5 years, p < 0.01), but there was no difference between those with FDRs with
PsO and PsA (11.7 vs. 11.6, p > 0.99, Table 2, Figure 1). There were no significant differences in domain involvement based
on family history, however, those with an FDR were more likely to have active enthesitis at their baseline visit (31.9%
vs. 21.8%, p < 0.01) despite similar medication use (Table 1).
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Conclusion: In a single-center psoriatic arthritis cohort, we found that patients with an FDR with psoriatic disease were
diagnosed with skin psoriasis earlier and had a trend towards earlier PsA diagnosis. Interestingly, the transition period from
PsO to PsA was longer in those with FDRs, although there was no difference in transition time between those with an FDR
with PsO compared to PsA. While domain involvement was generally similar between groups, those with a family history
had a higher prevalence of enthesitis at their baseline visit. Further research incorporating molecular and immune features
is needed to investigate the genetic, environmental and epigenetic factors that may impact the PsA phenotype and severity
as well as the transition from psoriasis to PsA.
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Disclosure: C. Howe: None; W. Chen: None; J. Hu: None; K. Chen: None; A. Felipe: None; S. Eichman: None;
M. Coyle: None; E. Lydon: Amgen, 1, AstraZeneca, 1, UCB, 1; A. Neimann: Sun pharma, 2, UCB, 2; S. Reddy:
Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Novartis, 2, UCB, 2; J. Scher: Bristol-Myers Squibb(BMS), 2, Janssen,
2, 5, Pfizer, 2, 5, UCB, 2; R. haberman: Janssen, 2, 5, UCB, 2.

Abstract Number: 2325

Predictors of Treatment Response and Continuation in Patients with
Psoriatic Arthritis Initiating Secukinumab – Results from the EuroSpA
Collaboration

Stylianos Georgiadis1, Mikkel Ostergaard2, Jette Heberg3, Zohra Faizy Ahmadzay4, Brigitte Michelsen5, Simon Horskjær
Rasmussen6, Mehrdad Kazemi6, Johan Karlsson Wallman7, Tor Olofsson8, Bente Glintborg9, Anne Gitte Loft10, Isabel
Castrej�on11, Ladislav Šenolt12, Michael J. Nissen13, Burkhard Moeller14, Jorge Garcia15, Filipe Barcelos16, Ziga Rotar17,
Katja Perdan-Pikmajer17, Catalin Codreanu18, Corina Mogosan18, Karin Laas19, Sigrid Vorobjov20, Bjorn Gudbjornsson21,
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Several predictors of treatment response to tumour necrosis factor inhibitors (TNFi) in routine care
have been reported in psoriatic arthritis (PsA). However, data on predictors of treatment response to secukinumab, an
interleukin-17A inhibitor, remain sparse. In patients with PsA initiating secukinumab in clinical practice, we therefore aimed
to identify baseline predictors of achieving Disease Activity index for PsA in 28 joints (DAPSA28) low disease activity (LDA),
and DAPSA28 moderate response at 6 months, as well as treatment continuation at 12 months.

Methods: Data on patients with PsA, initiating a first secukinumab treatment between 2015 and 2021, were pooled and
analyzed from 14 registries participating in the European Spondyloarthritis (EuroSpA) collaboration. Logistic regression anal-
yses were performed to identify baseline (-/+30 days from treatment start) predictors of DAPSA28 LDA (≤14) and DAPSA28
moderate response (75% improvement from the baseline DAPSA28) at 6 months, and treatment continuation at 12 months.
We explored 17 baseline demographic and clinical characteristics as potential predictors. Multiple imputation by chained
equations was applied to impute missing baseline variables and DAPSA28 at 6 months to account for attrition. For each out-
come, variables were identified as predictors by applying backward selection on multiply imputed data (30 imputed data-
sets). The final model was fitted to all imputed datasets and the model estimates were pooled. The performance of the
final multivariable models was assessed by the Area under the Receiver Operating Curve (AUROC).

Results: We included 2,790 patients, of whom 1,201 (43%) were male. Baseline patient characteristics [median (range)]
were: age of 52 (44-60) years, time since diagnosis of 7 (3-12) years and DAPSA28 of 25.8 (16.7-37.2) (Table 1). Among
the patients, 24%/24%/52% had previously received 0/1/≥2 biologic or targeted synthetic disease modifying anti-rheumatic
drugs (b/tsDMARDs), respectively. Eight predictors were identified for DAPSA28 LDA, seven for DAPSA28 moderate
response and four for treatment continuation (Table 2). Elevated C-reactive protein ( >10 mg/L vs. ≤10 mg/L) increased
the odds of achieving all three outcomes and was the only common predictor. Additional positive common predictors of
achieving DAPSA28 LDA and DAPSA28 moderate response were: male sex, fewer previous b/tsDMARDs, lower patient
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global score, and lower score in health assessment questionnaire, while 28-tender joint count showed inconsistent results
across outcomes. The model performance was good for DAPSA28 LDA and DAPSA28 moderate response (AUROC
between 0.7 and 0.8) and moderate for treatment continuation (AUROC between 0.6 and 0.7).

Table 1. Baseline characteristics of patients with PsA starting a first secukinumab treatment (n=2,790)
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Conclusion: In a large European cohort of patients with PsA initiating secukinumab, baseline predictors of LDA, treatment
response and continuation were identified. Our findings are in line with previous studies exploring responses to TNFi treat-
ment, suggesting that, regardless of the treatment mode of action, patient-related factors are important for the understand-
ing of real-world drug effectiveness.

Disclosure: S. Georgiadis: Novartis, 5, UCB, 5; M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck, 2, 6,
Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6; J. Heberg: Novartis, 5, UCB, 5; Z. Ahmadzay: Novartis,
5, UCB, 5; B. Michelsen: Novartis, 5, 6; S. Rasmussen: Novartis, 5;M. Kazemi: Novartis, 5, Novo Nordisk, 3, UCB, 5;
J. Karlsson Wallman: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; T. Olofsson: MSD, 12, Co-
author of paper without financial support, UCB, 12, Co-author of paper without financial support; B. Glintborg: Abb-
Vie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5, Sandoz, 5; A. Loft: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen,

2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; I. Castrej�on: None; L. Šenolt: AbbVie/Abbott, 1, 6, Eli Lilly, 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6; M. Nissen: AbbVie, 2, 6, Amgen,
6, Eli Lilly, 2, 6, Janssens, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6; B. Moeller: Amgen, 5, Eli Lilly, 6, Janssen, 6, Novartis,
6, 6, Pfizer, 6; J. Garcia: None; F. Barcelos: None; Z. Rotar: None; K. Perdan-Pikmajer: None; C. Codreanu: Abb-
Vie/Abbott, 2, 6, Amgen, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 2, 6, Ewopharma, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, San-
doz, 2, 6; C. Mogosan: None; K. Laas: AbbVie/Abbott, 6, Janssen, 6, Novartis, 6; S. Vorobjov: None;
B. Gudbjornsson: None;G. Gröndal: None;D. Nordstrom: Abbvie, 2, BMS, 2, Lilly, 2, MSD, 2, 5, Novartis, 2, 6, Pfizer,
2, 6, Roche, 2, UCB, 2, 6; A. Hokkanen: AbbVie/Abbott, 12, Congress travel grant, UCB, 12, Congress travel grant;
P. Mielnik: None; T. Kvien: AbbVie/Abbott, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Galapagos, 5, Gilead, 2, Grünenthal,
6, Janssen, 2, 6, Novartis, 2, 5, Pfizer, 2, 5, Sandoz, 2, 6, UCB, 2, 5; G. Kenar: None; M. Van De Sande: Abbvie, 2, Eli
Lilly, 2, 5, Janssen, 5, 6, Novartis, 2, 5, 6, UCB, 2, 5, 6;M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no per-
sonal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to my institution, no personal fee, Eli Lilly, 5, 12, Paid to my

Table 2. Univariable and final multivariable logistic regression analyses for predicting DAPSA28 LDA and DAPSA28 moderate response at
6 months, and treatment continuation at 12 months on first secukinumab treatment
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tion, no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my
institution, no personal fee, UCB, 6, 12, Paid to my institution, no personal fee; L. Oernbjerg: Novartis, 5, UCB, 5.
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Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Delays in diagnosis of psoriatic arthritis (PsA) are associated with indolent and non-specific signs
and symptoms, and often result in physical impairment and poorer global health outcomes in the long term [1,2,3,4]. Digital
tools such as machine learning algorithms have the potential to address diagnostic delays by identifying patients earlier in
their disease course [5]. The purpose of this study was to develop and evaluate a novel machine learning model for identify-
ing patients at risk of having undiagnosed PsA among patients who saw primary care services at Mayo Clinic.

Methods: Patients receiving primary care services (n=395,918 patients) at Mayo Clinic between 2012 and 2022 were split
into training and testing sets. Cases with incident PsA (n=326) and controls with no evidence of PsA (n=395,592) were iden-
tified in both sets. For model training, each patient was assigned a prediction date, which preceded the initial diagnosis of
PsA for cases, and was randomly assigned to controls. A gradient boosted trees algorithm was trained using electronic
medical record (EMR) data documented during the two years prior to each patient’s prediction date. Input features included
age, sex, diagnosis codes, medication prescriptions and laboratory results. The model was then evaluated in the test set on
predictions made on 1 January 2018 with input data from the preceding two years. Area under the curve (AUC) was used to
assess the model’s ability to discriminate between new cases of PsA diagnosed during and after 2018 and controls.

Receiver operating characteristics curve displaying the discriminative ability of the model over all thresholds.
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Results: The testing set included 89 patients with PsA (60 female; mean age 54.2, standard deviation [SD] 14.0) and
284,480 control patients (167,018 females; mean age 51.9, SD 18.2). The AUC on the test was 79.6% (fig 1). The top pre-
dictive features preceding the initial PsA diagnosis include diagnoses of psoriasis, joint pain and tenosynovitis, glucocorticoid
and NSAID use, high body mass index, elevated CRP, ALT, triglycerides and decreased HDL (fig 2).

Conclusion: The model displayed good performance in its ability to discriminate between cases of PsA and controls. The
model selected input features associated with preexisting psoriasis, joint inflammation and an adverse metabolic profile
[6]. Implementation of the model may help identify patients with undiagnosed PsA in the primary care population using
EMR. Improving time to diagnosis could help patients receive treatment and reduce downstream sequelae from untreated
disease.

Disclosure: M. Dreyfuss: Predicta Med Analytics Ltd., 3, 8; D. Riesel: Predicta Med Analytics Ltd., 1, 3, 8, 8;
G. Shalev: Predicta Med Analytics Ltd., 3, 8; B. Getz: Predicta Med Analytics Ltd., 3, 8; O. Ramni: Predicta Med Ana-
lytics Ltd., 3, 8; Y. Jenudi: Predicta Med Analytics Ltd., 3, 8; D. Duchovny: Predicta Med Analytics Ltd., 3, 8;
D. Underberger: Predicta Med Analytics Ltd., 3, 8; S. Steinberg-Koch: Predicta Med Analytics Ltd., 3, 8; D. White:
Predicta Med Analytics Ltd., 1, 8; E. Myasoedova: None.

SHAP plot indicating the top features contributing to model classification output. Features that are derived from diagnosis codes (‘dx’), lab results,
prescriptions are indicated. Female is coded as 1 for gender.
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Abstract Number: 2327

Differential Quantitative Profile of Myeloid Derived Suppressor Cells and
Monocyte Subsets Relate to Clinical Phenotype and Disease Activity in
Psoriatic Arthritis Patients

Jennifer BalderasMiranda1, Jiram Torres Ruiz2, Guillermo Guaracha Basañez3, Virginia Pascual Ramos4, Beatriz Alcal�a-
Carmona5, Yatzil Reyna-Ju�arez5, María José Ostos-prado5, Nancy R Mejía-Domínguez5, Guillermo Juarez-Vega6 and
Diana Gomez-martin7, 1Universidad Nacional Aut�onoma de México, Ciudad de México, Mexico, 2INCMNSZ, Mexico,
Federal District, Mexico, 3Instituto Nacional de Ciencias Médicas y Nutrici�on n"Salvador Zubir�onn", Mexico City, Mexico,
4Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Federal District, Mexico, 5Instituto
Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Distrito Federal, Mexico, 6Red de Apoyo a la
Investigaci�on, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an and Universidad Nacional Aut�onoma
de México, Mexico City, Distrito Federal, Mexico, 7INCMNSZ, Mexico City, Federal District, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The innate immune system not only participates in PsA pathogenesis but may also counteract with
immunomodulatory elements. Proinflammatory and repairing roles according to monocyte subtype have been described in
SpA and expansion of Myeloid Derived Suppressor Cells (MDSCs) has been shown in psoriasis. However, their quantitative
profile and potential clinical associations in PsA have not been previously assessed, which is the main aim of the present
study.

Methods: This cross-sectional study included 28 patients who fulfilled the Classification Criteria for Psoriatic Arthritis from a
tertiary care centre in Mexico City. Granulocytic and monocytic MDSCs and monocyte subtypes (classical, non-classical
and intermediate) from peripheral blood were analyzed by multiparametric flow cytometry and evaluated according to clinical
manifestations and activity and damage scales (PASI, NAPSI, DAPSA, MDA, physician VAS). To evaluate potential differen-
tial cell compartments, particularly associated with PsA, samples from 19 psoriasis patients were compared. Quantitative
variables according to clinical characteristics were compared with the Mann-Whitney U and Wilcoxon rank-sum tests. Cor-
relations were assessed with Spearman’s ρ.

Results: Table 1 resumes demographic data of the study population. Significant differences of cell characteristics according
to dermatological and musculoskeletal clinical features are shown in Table 2. Correlations between G-MDSCs, M-MDSCs,
classical and non-classical monocytes and disease activity are depicted in Figure 1.

Regarding treatment, patients receiving leflunomide had stronger PDL-1 expression in G-MDSCs [2474 AU (2388-3843) vs
1928 (1621-2410) p= 0.014] as well as of arginase-1 (arg-1) in monocytic-MDSCs (M-MDSCs) [1919 AU (1234-1948) vs
1226 (1050-1886) p= 0.04]. In contrast, those under adalimumab showed a constant lowering effect on G-MDSCs, includ-
ing percentage and absolute number [median 0.003% (0.002-0.004) vs 0.16% (0.04-0.25) p=0.021 and 0.075 cells/mm3
(0.054-0.096) vs 2.256 (0.61-5.18) p= 0.011], immature G-MDSCs [0.02 cells/mm3 (0.02-0.03) vs 1.34 (0.3-4.89) p=
0.016], arg-1 positive cells [ 0.0015% (0.0012 - 0.0017) vs 0.07 (0.009-0.23) p= 0.025] and PDL-1 positive G-MDSCs
[9x10-4% (8x10-4-9.5x10-4) vs 0.03 (0.01-0.1) p= 0.034]. Additionally, ixekizumab was associated with a diminished
amount of mature G-MDSCs [0.03 cells/mm3 (0.02-0.036) vs 0.1 (0.03-0.29) p= 0.04] and intermediate monocytes [4.1%
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(1.5-6) vs 9.5(5.4-17.7) p=0.02]. Psoriasis patients without musculoskeletal compromise showed increased G-MDSCs
levels [0.15 cells/mm3 (0.08-0.41) VS 0.08 (0.02-0.1) p=0.04], but lower arg-1 levels in M-MDSCs [1164 AU (1008-1393)
vs 1281(1110-1842) p= 0.02 ].

Conclusion: Our data shows that patients with PsA display a differential quantitative profile of MDSCs and monocytes,
translating into particular clinical phenotypes and disease activity spectrum. Besides, DMARDs also play a role in modifying
these subsets and might be useful as surrogate markers of biological efficacy. Longitudinal studies will be required to mon-
itor the behaviour of these innate immune profile abnormalities in PsA patients.

4686

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4687

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: J. Balderas Miranda: None; J. Torres Ruiz: None; G. Guaracha Basañez: None; V. Pascual Ramos:
None; B. Alcal�a-Carmona: None; Y. Reyna-Ju�arez: None; M. Ostos-prado: None; N. Mejía-Domínguez: None;
G. Juarez-Vega: None; D. Gomez-martin: None.

Abstract Number: 2328

Do Patients That Develop PsA Before Psoriasis Have Different Disease
Outcomes?

Fadi Kharouf1, Virginia Carrizo Abarza2, Shangyi Gao3, Daniel Pereira4, Richard Cook5, Vinod Chandran6 and Dafna
Gladman7, 1University Health Network and University of Toronto, Toronto, ON, Canada, Toronto, ON, Canada, 2Toronto
Western Hospital - University of Toronto, Toronto, ON, Canada, 3Toronto Western Hospital, University of Toronto,
Toronto, ON, Canada, 4University Health Network, Toronto, ON, Canada, 5University of Waterloo, Waterloo, Canada,
6University of Toronto, Toronto, ON, Canada, 7University of Toronto, Toronto Western Hospital, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Most patients with Psoriatic Arthritis (PsA) experience psoriasis (Ps) before the onset of arthritis.
However, in about 15% of the cases, the skin and joint manifestations occur simultaneously, and in 7-20% arthritis precedes
the skin psoriasis. We aimed to evaluate the differences in demographic characteristics and the impact on disease activity
and structural damage in patients who develop PsA before Ps versus those diagnosed with Ps before PsA.

Methods: We included PsA patients from our prospective observational cohort and classified them into two groups based
on the onset sequence: those who had PsA before Ps and those who developed Ps before PsA. Patients diagnosed with
both psoriasis and PsA within the same year were included in the latter group. We compared baseline demographic and
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disease-related characteristics between the groups. Multivariate linear regression was used for the 5-year adjusted mean
swollen joint count (SJC) and cox proportional hazards analysis for time to radiographic progression was conducted
to explore the association between PsA before Ps group with disease activity and damage, respectively compared to Ps
before PsA group.

Results: Of the 1702 patients included in the study, 147 (8.6%) developed PsA before Ps. Regarding the baseline charac-
teristics, nail disease and psoriasis area and severity index (PASI) were more prevalent in the Ps before PsA group compared
to the other group. The modified Steinbrocker score was significantly higher in patients who developed PsA before Ps, and
erosions were more frequent in the same group. Additionally, HLA-B*27 positivity was more common and HLA-C*06 posi-
tivity less common in the PsA before Ps group (Table 1).
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There was no significant difference between the two groups in the 5-year adjusted mean SJC (estimate -0.40, p= 0.23).
However, longer duration of psoriasis, HLA-B*27 positivity and the use of csDMARDs were associated with higher disease
activity (Table 2).

PsA before Ps patients showed a hazard ratio (HR) of 1.43 (p=0.023), indicating a significant association with faster progres-
sion of radiographic damage. Patients with older age, increased SJC, and a higher baseline modified Steinbrocker score
showed a significant association with radiographic progression, as well as the presence of dactylitis. Use of advanced ther-
apy was protective (HR 0.58, p < 0.001) (Table 3).

Conclusion: Only a minority of patients develop PsA before Ps. Compared to those who develop Ps before PsA, patients
who develop PsA first exhibit different disease-related characteristics and experience faster progression of radiographic
damage.

Disclosure: F. Kharouf: None; V. Carrizo Abarza: None; S. Gao: None; D. Pereira: None; R. Cook: None;
V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly,
1, Janssen, 1, Novartis, 1, UCB, 1; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli
Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 2329

Feasibility of a Streamlined Approach for Psoriatic Arthritis Screening
and Symptom Assessment

Gretchen Ball1, Hassan Hamade2, Sarah Romanelli2, Melissa Zundell2, Sangyoon Shin2, Thami Senthilkumaran2, Angela
Lamb2, Saakshi Khattri3, Lourdes Perez Chada4, Joseph Merola5 and Alice Gottlieb6, 1Albert Einstein College of Medicine,
Ridgefield, CT, 2Icahn School of Medicine at Mount Sinai, New York, NY, 3Mount Sinai Medical Center, New York, NY,
4Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 5UT Southwestern Medical Center, Newton, MA,
6Icahn School of Medicine at Mount Sinai, Department of Dermatology, Seattle, WA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is frequently undiagnosed and/or undertreated. Given the elevated risk of
disability with treatment delays, we launched a quality improvement initiative to streamline PsA screening, symptom sever-
ity/impact assessment, and specialist referral to improve patient outcomes.

Methods: Following an established clinical framework, our study integrated the Psoriasis Epidemiology Screening Tool
(PEST) and the Psoriatic Arthritis Impact of Disease 12-item questionnaire (PsAID-12) into the electronic medical record
across 26 dermatology clinics. Patients with psoriasis (PsO) underwent PsA screening via the PEST. Those scoring ≥3 or
already diagnosed with PsA subsequently completed the PsAID-12, which served to inform management. Applying the val-
idated Patient Acceptable Symptom State (PASS) cutoff, a PsAID-12 score ≤4 is considered an acceptable PsA symptom
state and supported continuation of current treatment. Conversely, a score above 4 indicated an unacceptable PsA symp-
tom state, warranting treatment modification or referral to rheumatology. Results were sent to providers in real-time for
review.

Results: Over 20 months, 7,140 patients with PsO were encountered by dermatology providers, with 1,159 (16.2%) having
a baseline diagnosis of PsA. In total, 2,551 PsO patients completed the PEST; 652 (25.6%) scored ≥3 and subsequently
completed the PsAID-12. Of those who took the PsAID-12, 63.4% scored ≤4, reflecting effective symptom management.
Of the 36.6% of patients not on target, 80 (24.4%) received rheumatology referrals.

Conclusion: These results underscore the feasibility of our framework in facilitating PsA detection and assessment, referring
patients to rheumatology, and ultimately improving the quality of care.

Disclosure: G. Ball: None; H. Hamade: None; S. Romanelli: None; M. Zundell: None; S. Shin: None;
T. Senthilkumaran: None; A. Lamb: Pfizer, 2, 5; S. Khattri: AbbVie, 6, Acelyrin, 5, Argenx, 1, Bristol-Myers
Squibb(BMS), 5, Eli Lilly, 1, 6, Incyte, 5, Janssen, 1, 6, Leo Pharma, 5, Novartis, 1, 5, Pfizer, 5, 6, Regeneron, 1, 6,
Sanofi, 1, 6, UCB, 1, 6; L. Perez Chada: Group for Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA), 5; J. Merola: AbbVie, 12, Consultant and/or investigator, Amgen, 12, Consultant and/or investigator,

Design of Clinical Framework.
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AstraZeneca, 12, Consultant and/or investigator, Biogen, 12, Consultant and/or investigator, Boehringer Ingelheim,
12, Consultant and/or investigator, Bristol Myers Squibb, 12, Consultant and/or investigator, Dermavant, 12, Consul-
tant and/or investigator, Eli Lilly, 12, Consultant and/or investigator, Janssen, 12, Consultant and/or investigator,
MoonLake, 12, Consultant and/or investigator, Novartis, 12, Consultant and/or investigator, Pfizer, 12, Consultant
and/or investigator, Sanofi-Regeneron, 12, Consultant and/or investigator, Sun Pharma, 12, Consultant and/or investi-
gator, UCB, 12, Consultant and/or investigator; A. Gottlieb: Amgen, 1, 2, AnaptypsBio, 1, 2, Avotres Therapeutics, 1, 2,
Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeutics, 1, 2, Eli Lilly, 1, 2, Highlights Therapeutics,
1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2, 5, Xbiotech, 1, 2.

Abstract Number: 2330

Mental Health, Sex, and Comorbidities as Determinants of
Recalcitrant PsA

Rebecca haberman1, Seungha Um2, Catherine Howe3, Kyra Chen2, Brianna Fu2, Adamary Felipe2, Stephanie Eichman2,
Margaret Coyle4, Eileen Lydon5, Andrea Neimann2, Soumya Reddy6, Samrachana Adhikari2 and Jose Scher7, 1NYU
Langone Health, New York, NY, 2NYU Grossman School of Medicine, NYC, 3New York University LangoneMedical Center,
New York, NY, 4NYU Langone, Brooklyn, NY, 5NYU, New York, NY, 6NYU Grossman School of Medicine, New York, NY,
7New York University School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Despite significant advances in therapeutics over the past two decades, psoriatic arthritis (PsA)
remains difficult to treat, with joint outcomes lagging far behind those achieved for skin. Many patients cycle through multiple
biologic (b) or targeted synthetic (ts) DMARDs over the course of their disease. Understanding who these recalcitrant
patients are remains a gap in knowledge. Here we describe prescribing patterns and characteristics of recalcitrant PsA
patients in the NYU Psoriatic Arthritis Center (NYU PAC), a combined psoriasis-PsA center.

Methods: 781 consecutive patients from the NYU PAC were enrolled in an observational, longitudinal registry. Demo-
graphics, medical history, medication use, and psoriatic disease phenotype were all collected. Recalcitrant patients were
defined as requiring ≥4 b/tsDMARDs.

Results: Of the total 781 patients, 466 used at least 1 b/tsDMARD during their disease course. The first b/tsDMARDs pre-
scribed were predominately anti-TNF agents, while IL-17 inhibitors were utilized more frequently with each subsequent drug
exposure (Figure 1A). Patients who experienced primary failure with their first b/tsDMARD were more likely to experience
primary failure with their second therapy (p< 0.001) and conversely, those with secondary failure were more likely to experi-
ence further secondary failure (p=0.04, Figure 1B-C). 101 (21.7%) patients who had been exposed to a b/tsDMARD were
on their ≥4 medication (average 2.7 [SD 1.0] mechanisms of action [MoA], Figure 1D). Patients requiring ≥4 b/tsDMARDs
throughout their disease, compared to those requiring only 1, were more likely to be female (60.4% v 44.8%, p=0.02), have
a longer disease duration (14.6 v 6.9 years, p=< 0.001), and more likely to have comorbidities including depression, anxiety,
hypertension, and diabetes (p=0.003, p=0.033, p< 0.001, p= 0.027, Table 1). When adjusting for disease duration, female
sex and depression remained risk factors for recalcitrant patients (OR 3.5, 95%CI 1.5-8.6 and OR 4.5, 95%CI 1.9-11.0;
Figure 2). While these patients were more likely to have nail disease, there was no difference in presence of axial disease
or erosions on imaging.
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Conclusion: In this cohort, 59.7% of patients were exposed to at least 1 b/tsDMARD. The most commonly prescribed first
line medications were TNFis, likely a reflection of earlier FDA-approval compared to other MoAs. Recalcitrant patients were
more likely to be female and have higher rates of comorbidities. Depression and female sex continued to be predictors of 4+
b/tsDMARD use even after adjustment for disease duration and age. Intriguingly, these patients were not prone to more
radiographic damage. As patients of female sex or with depression are also more likely to have persistent pain, further work
is needed to understand response to therapy and the role that non-inflammatory factors may play in the decision to therapy
escalation. Furthermore, this underscores the need for precision medicine strategies and possible non-pharmacologic adju-
vant therapies for patients with PsA to improve outcomes and patient quality of life.
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Disclosure: R. haberman: Janssen, 2, 5, UCB, 2; S. Um: None; C. Howe: None; K. Chen: None; B. Fu: None;
A. Felipe: None; S. Eichman: None; M. Coyle: None; E. Lydon: Amgen, 1, AstraZeneca, 1, UCB, 1; A. Neimann:
Sun pharma, 2, UCB, 2; S. Reddy: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Novartis, 2, UCB, 2; S. Adhikari:
None; J. Scher: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Pfizer, 2, 5, UCB, 2.

Abstract Number: 2331

Assessment of the Likelihood of Joint Inflammation Recurrence in
Previously Affected Joints During Psoriatic Arthritis Disease Course

Dafne Capelusnik1, Ori Elkayam2 and Mark Berman3, 1Tel Aviv Sourasky Medical Center, Ramat Gan, Israel, 2Tel Aviv
Sourasky Medical Center, Tel Aviv, Israel, 3Tel Aviv Sourasky Medical Center, Kefar sava, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic inflammatory disease that can cause joint pain, swelling, and
stiffness. Patients often experience flares followed by periods of remission. Understanding the recurrence patterns can
inform treatment strategies such as intra-articular injections and improve patient outcomes. The aim of this study was to
investigate whether arthritis in PsA patients is more likely to recur in the same joint previously affected by the disease.

Methods: The study included PsA patients, whowere under routine follow-up at the Tel Aviv Medical Center Rheumatology Insti-
tute from 2016 to 2023. Data was obtained from the TASMC data warehouse using MDClone software. Patients with at least
3 visits were included. The medical chart of the Rheumatology Institute includes a "joint examination" component, which allows
to record consecutive test results of 68 swollen joints as per examiner opinion. Recurrence was defined as relapse of joint swelling
during physical examination, after absence of swelling for at least 6 months at the same joint. Missing assessments were consid-
ered as absence of joint swelling. The association between baseline joint swelling and recurrence was assessed in mixed-effects
logistic regression models adjusted for joint location and for visits during follow-up. Additionally, an interaction analysis was done
to determine the association of each different joint location. The most frequent swollen joint at baseline (right knee) was used as
reference joint. A sensitivity analysis was performed including only joints with at least a 10% of swollen frequency at baseline

Results: 492 patients were included, with a median (IQR) of 6 (4-9) follow-up visits. 44% were male, with a mean (SD) age at
baseline of 48 (15) years old, and a mean disease duration of 1 year (1.9). 420 patients had at least 1 swollen joint at baseline,
with a median SJC of 2 (1-5). From 33456 joints assessed at baseline, 1402 were swollen (4.2%), and 514 (36.7%) of them
recurred at least once during follow-up. The mixed model analysis showed that baseline swelling at a specific joint was pre-
dictive for swelling during follow-up (OR 2.88 [95% CI 2.61-3.18, p< 0.001]) if the joint was swollen at baseline. This
association was different for each joint location, with the highest for ORs for left and right elbow (Figure 1), and it was not
modified by sex, age or disease duration. In a sensitivity analysis, when only considering the most affected joints, baseline
swelling remained predictive of recurrences, although the association decreased (OR 1.51 [1.31-1.75], p< 0.001).

Conclusion: This study found a strong association between baseline joint swelling and subsequent joint swelling episodes
at the same joint in patients with PsA. This association varied by joint location and remained significant even when consider-
ing only the most frequently swollen joints. These findings suggest that baseline joint swelling can be a valuable predictor of
future disease activity in PsA. This may insinuate the presence of sub clinical persistent inflammation in these joints suggest-
ing the need for intra- articular anti-inflammatory intervention in addition to systemic treatment.
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Disclosure: D. Capelusnik: None; O. Elkayam: AbbVie/Abbott, 1, 6, Boehringer-Ingelheim, 6, Eli Lilly, 1, 6, Novartis,
1, 6, Pfizer, 1, 6; M. Berman: None.

Figure 1. Odds ratio of the interaction term between joint location and baseline swelling at the same joint. The right knee was used as the reference
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Abstract Number: 2332

PsAID12 Thresholds Defining Disease Impact Severity in Psoriatic
Arthritis Developed in an Observational Setting Showed Higher
Sensitivity but Lower Specificity Than Those Developed in a Randomized
Controlled Trial Setting

Clementina L�opez Medina1, Ana-Maria Orbai2, Ennio Lubrano3, Laura Coates4, Uta Kiltz5, Ying Ying Leung6, PENELOPE
PALOMINOS7, Juan Cañete8, Rossana Scrivo9, Andra Balanescu10, Emmanuelle Dernis11, Sandra Meisalu12, Adeline
Ruyssen-Witrand13, MArtin Soubrier14, Sibel Aydin15, Lihi Eder16, Umut Kalyoncu17, Josef Smolen18, Maarten de Wit19

and Laure Gossec20, 1Reina Sofia University Hospital, Cordoba, Spain, 2Division of Rheumatology, Johns Hopkins
University School of Medicine, Baltimore, MD, 3Vincenzo Tiberio Department of Medicine and Health Sciences,
University of Molise, Campobasso, Italy, 4University of Oxford, Nuffield Department of Orthopaedics, Rheumatology
and Musculoskeletal Sciences, Oxford, United Kingdom, 5Rheumazentrum Ruhrgebiet Herne, Ruhr-University, D-44649
Herne, Germany, 6Singapore General Hospital, Singapore, Singapore, 7Hospital de Clinicas de Porto Alegre, Porto
Alegre, Rio Grande do Sul, Brazil, 8Hospital Clinic an IDIBAPS, Barcelona, Spain, 9Sapienza Università di Roma, Rome,
Italy, Roma, Italy, 10UNIVERSITY OF MEDICINE AND PHARMACY CAROL DAVILA, Bucharest, Romania, 11CH LE MANS, LE
MANS, Pays de la Loire, France, 12Physician, Tallinn, Estonia, 13Toulouse University Hospital, Toulouse, France, 14Gabriel-
Montpied Hospital, Clermont-ferrand, France, 15University of Ottawa - Ottawa, Ottawa, ON, Canada, 16University of
Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON, Canada, 17Hacettepe University, Faculty
of Medicine, Department of Internal Medicine, Division of Rheumatology, Ankara, Turkey, 18Medical University of
Vienna, Vienna, Austria, 19Stichting Tools, Patient Research Partner, Amsterdam, Netherlands, 20Sorbonne Université,
Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The Psoriatic Arthritis (PsA) Impact of Disease questionnaire (PsAID12) score (range 0-10) allows for
the assessment of patient-important symptoms and life impact in PsA. Thresholds defining different levels of disease impact
for the PsAID12 have been recently published in the setting of randomised controlled trials (RCT) [1], while previously differ-
ent thresholds developed in an observational (OBS) population were proposed [2]. However, thresholds differ based on the
setting used for their development, and no consensus exists concerning the preferred thresholds. The objectives of this
study were: a) to compare the percentage of patients captured at the different impact status according to the RCT and
OBS thresholds in the ReFlaP observational cohort; b) to evaluate the agreement between these thresholds for classifying
patients with each status; c) to evaluate their sensitivity and specificity against the DAPSA (Disease Activity index in Psoriatic
Arthritis) status used as the external standard.

Methods: The OBS and RCT sets of thresholds for the PsAID12 were applied to patients in the ReFlaP observational study
(NCT03119805) at the baseline visit [2]. Patients were divided into remission, low, moderate, and high disease impact

Figure 1. Representation of the PsAID thresholds defining disease activity states in an observational study (ReFlaP) versus a trial setting*.

4697

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



according to the RCT and OBS thresholds. Weighted kappa was used to evaluate the agreement across status. Finally, the
sensitivity and specificity of these thresholds (both RCT and OBS) were evaluated using the DAPSA status as the external
standard (which was also used for defining the thresholds).

Results: A total of 465 patients from the ReFlaP cohort were evaluated (50.3% males, mean age 53.4 years). The mean
(SD) PsAID12 total score at baseline was 3.4 (2.5). Thresholds for remission, low, moderate, and high impact identified in
the RCTs were more stringent compared to those identified in the OBS setting (Figure 1). A total of 21.1% and 31.4% were
classified in remission according to the RCT and OBS thresholds, respectively, while 14.8% and 21.1% were classified as
low impact. Substantial agreement (weighted kappa: 0.703) across status using the RCT and OBS thresholds was
observed. Finally, OBS thresholds showed higher sensitivity than the RCT thresholds for remission (i.e., the ability of the
thresholds to correctly classify patients in remission), while the RCT thresholds showed better specificity (Table 1).

Conclusion: Thresholds defined for PsAID12 in a RCT did not fully overlap with those proposed in an OBS setting but
showed substantial agreement. Thresholds developed in RCTs were more stringent than the OBS thresholds (potentially
reflecting differences in patient characteristics and status) and had higher specificity against DAPSA status. However,
OBS thresholds showed better sensitivity for classifying patients in remission. A wider consensus is needed to stablish the
official cut-offs.

Disclosure: C. L�opez Medina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5,
6; A. Orbai: AbbVie, 5, Amgen, 5, Bristol-Myers Squibb (BMS), 2, Janssen, 2, 5, Sanofi, 2, UCB Pharma, 2; E. Lubrano:
AbbVie, 6, Amgen, 6, Eli Lilly, 6, GlaxoSmithKline, 6, Janssen, 6, Novartis, 6, UCB, 6; L. Coates: AbbVie, 2, 5, 6, Amgen,
2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6, GSK, 6, Jans-
sen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; U. Kiltz: AbbVie, 2, 5,
6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grünenthal, 2, 6, GSK, 5, Hexal, 5, Jans-
sen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6; Y. Leung: AbbVie/Abbott, 6;
P. PALOMINOS: None; J. Cañete: None; R. Scrivo: None; A. Balanescu: AbbVie, 2, 6, Akros, 12, Clinical trial inves-
tigator, AlphaSigma, 2, 6, Amgen, 2, 6, Angellini, 2, 6, AstraZeneca, 2, 6, 12, Clinical trial investigator, Berlin-Chemie,
2, 6, Biogen, 2, 6, Bristol Myers Squibb, 2, 6, 12, Clinical trial investigator, GlaxoSmithKline, 12, Clinical trial investiga-
tor, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, 12, Clinical trial investigator, Novartis, 2, 6, 12, Clinical trial investigator, Pfizer,
2, 6, 12, Clinical trial investigator, Roche, 2, 6, 12, Clinical trial investigator, Sandoz, 2, 6, 12, Clinical trial investigator,
Sanofi, 12, Clinical trial investigator, Teva, 2, 6, UCB, 2, 6, 12, Clinical trial investigator, Zentiva, 2, 6; E. Dernis: Abb-
Vie/Abbott, 2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/
MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï, 2, Sandoz, 2, Sanofi, 2, UCB, 2;
S. Meisalu: None; A. Ruyssen-Witrand: None; M. Soubrier: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius,
11, Eli Lilly, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6; L. Eder: AbbVie, 2, 5, 6, Bristol-
Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB,
5, 6; U. Kalyoncu: AbbVie/Abbott, 6, Pfizer, 6, UCB, 6; J. Smolen: Abbvie, 5, 6, Amgen, 6, Astra-Zeneca, 5, 6, Astro,
6, Bristol-Myers Squibb, 6, Celgene, 6, Celltrion, 6, Chugai, 6, Eli Lilly, 5, 6, Gilead, 6, ILTOO, 6, Janssen, 6, Merck
Sharp & Dohme, 6, Novartis, 5, 6, Pfizer, 6, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6; M. de

Table 1. Sensitivity and Specificity of the different thresholds against DAPSA states as external standard.
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Wit: Celgene, 2, 6, Eli Lilly, 2, 6, Janssen-Cilag, 2, 6, Pfizer, 2, 6, UCB Pharma, 2, 6; L. Gossec: AbbVie, 2, 5, Amgen,
2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novartis,
2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5.

Abstract Number: 2333

Unveiling New Molecular Signatures in Psoriatic Arthritis Using
Comprehensive Proteomic Analysis of Peripheral Mononuclear Cells

Eduardo Martin-Salazar1, Iv�an Arias-de la Rosa2, Laura Cuesta-L�opez3, María Lourdes Ladehesa-Pineda4, Miriam Ruiz-
Ponce3, Antonio Barranco3, Maria Angeles Puche-Larrubia5, Carlos Perez-Sanchez3, Yas Hanaee3, Pedro Ortiz-Buitrago3,
Rosario Lopez Pedrera3, Alejandro Escudero-Contreras3, Eduardo Collantes-Estevez6, Clementina L�opez Medina7 and
Nuria Barbarroja3, 1IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordonba, Spain, 2Rheumatology Service,
Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University Hospital, University of
Cordoba, Cordoba, Spain, 3IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 4IMIBIC/Reina Sofia
Hospital/University of Cordoba, Cordoba, Andalucia, Spain, 5Reina Sofía University Hospital, Cordoba, Spain,
6Rheumatology Service, Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University
Hospital, University of Cordoba, Cordoba 14012, Spain, 7Reina Sofia University Hospital, Cordoba, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnosing psoriatic arthritis (PsA) is challenging, underscoring the importance of discovering novel
biomarkers through proteomics for early and accurate detection. Molecular clustering can elucidate disease heterogeneity,
facilitating the identification of subtypes and informing personalized treatment strategies. This study aims to discover new
proteins involved in PsA pathogenesis and uncover molecular phenotypes of PsA patients through unsupervised analysis.

Methods: This study involved 154 participants, including 104 PsA patients (diagnosed by CASPAR criteria) and 50 control
subjects with musculoskeletal symptoms but no rheumatic disease. We analyzed 384 proteins in peripheral blood mononu-
clear cells (PBMCs) using Olink technology, exploring biological functions with the R platform and identifying molecular clus-
ters with a self-organizing map algorithm.

Results: PsA patients had an average disease duration of 7 ± 5 years and moderate disease activity, with elevated acute
phase reactants compared to controls. Clinical manifestations included dactylitis, enthesitis, and onychopathy. We detected
338 proteins in PBMCs, with 73 significantly altered in PsA patients, enriched in inflammatory response, immune function,
and osteoclast activity. Proteins altered were associated with disease activity and dactylitis. Unsupervised analyses identi-
fied three PsA clusters with distinct molecular patterns, involving proteins like DAPP1, CCN2, SPRY2, and others, and differ-
ent levels of C-reactive proteins and monocytes. Moreover, we observed differences in the proteomic profile based on the
disease duration ( > 5 years or < 5 years).

Conclusion: High-throughput proteomic analysis identified novel protein alterations in PsA related to inflammation, immune
response, and osteoclast function. This study revealed distinct molecular clusters tied to clinical features and immune cell
types. These findings pave the way for validation studies to confirm these proteins as robust biomarkers, seeking to improve
PsA diagnosis.

Acknowledgements. Supported the “Instituto de Salud Carlos III” (PMP21/00119, PI22/00539 and RICOR-
RD21/0002/0033) co-financed by the European Union and “Junta de Andalucia” (PI-0243-2022).
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Characteristics of Patients with Psoriatic Arthritis Presenting with Axial
Involvement: Results of a Prospective International Multicenter
Study (AXIS)
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Background/Purpose: Axial involvement, affecting the sacroiliac joints (SIJ) and/or spine, is a clinically relevant manifesta-
tion of psoriatic arthritis (PsA) that can influence management strategies. Previous studies have reported a wide range
(25% to 70%) of axial involvement prevalence due to differing definitions and detection methods. The Axial Involvement in
Psoriatic Arthritis (AXIS) cohort, a collaborative project of ASAS and GRAPPA, aimed to systematically evaluate the clinical
and imaging characteristics of axial involvement in individuals with PsA.

Methods: AXIS was a prospective, multicenter, multinational, cross-sectional study conducted across 19 countries globally.
Eligible participants (pts) were individuals with PsA meeting the Classification Criteria for Psoriatic Arthritis (CASPAR) with
musculoskeletal symptom duration of ≤10 years, who had not received biological or targeted synthetic disease-modifying

Figure 1. Parallel set plot for the diagnostic evaluation of patients across different stages

Table 1. Demographic and clinical characteristics of patients with and without axial involvement
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antirheumatic drugs (b/tsDMARDs). Pts underwent standardized clinical assessments and radiography and magnetic reso-
nance imaging (MRI) of the SIJ and spine. Imaging studies were evaluated both locally and centrally for the presence of imag-
ing signs indicative of axial involvement. The primary outcome, determined by investigators’ judgment, was the presence of
axial involvement, assessed both before and after the central imaging review.

Results: Of the 409 enrolled individuals with PsA, initial evaluation by local investigators identified likely axial involve-
ment in 153 pts (37.4%). This decreased to 112 pts(27.4%) after final evaluation incorporating expert assessment of
imaging (Figure 1). Of the 112, pts with axial involvement were slightly younger (average 45.2 vs. 47.6 years), were
more frequently males (56.3% vs. 51.5%), and had a higher frequency of HLA-B27 (22.4% vs. 10.8%), inflammatory
back pain (IBP) (74.7% vs. 43.4%), and elevated C-reactive protein (CRP) levels (52.7% vs. 37.4%)(Table 1). Active
inflammatory and structural changes on imaging clearly discriminated between pts with and without axial involvement
(Table 2). Central imaging review identified imaging findings indicative of axial involvement in 95 of 409 pts (23.2%).
Among the 112 pts classified as having axial involvement, 66 (58.9%) showed findings indicative of axial involvement
on at least one imaging modality by central review. In contrast, only 29 pts (9.8%) without axial involvement had any
positive imaging findings by central review

Conclusion: After local investigators’ final assessment, axial involvement was detected in 27.4% of pts with PsA. The pres-
ence of IBP, HLA-B27 positivity, higher CRP levels, and the presence of active inflammatory and structural changes in the
SIJs and spine were associated with axial involvement in PsA pts. Further work is underway to develop classification criteria
for axial involvement in PsA.

Table 2. Local investigator imaging assessment.
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Abstract Number: 2335

Hand Function and Development of Psoriatic Arthritis in Skin Psoriasis
Patients, a Prospective Cohort Study

Birte Coppers1, Sara Bayat2, Koray Tascilar1, Daniela Bohr1, Larissa Valor1, David Simon3, Filippo Fagni1, Giulia Corte2,
Axel Hueber4, Harriet Morf1, verena schönau1, Michael Sticherling5, eva manger1, sonja liehr1, Juergen Rech1, Georg
Schett6, Arnd Kleyer7 and Anna-Maria Liphardt1, and Birte Coppers and Sara Bayat, 1Department of Internal Medicine 3 -
Rheumatology and Immunology, Friedrich-Alexander University (FAU) Erlangen-Nürnberg and Universitätsklinikum
Erlangen, Erlangen, Germany, Deutsches Zentrum für Immuntherapie (DZI), Friedrich Alexander University Erlangen-
Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Germany, 2Department of Internal
Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander University (FAU) Erlangen-Nürnberg and
Universitätsklinikum Erlangen, Erlangen, Germany, Deutsches Zentrum für Immuntherapie (DZI), Friedrich Alexander
University Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Erlangen, Bayern, Germany,
3Charité - Universittsmedizin Berlin, Berlin, Germany, 4Klinikum Nuernberg, Nuernberg, Germany, 5FAU Erlangen-
Nürnberg & Universitätsklinikum Erlangen, Department of Dermatology, Erlangen, Germany, Erlangen, Germany,
6Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 7Charité - Universittsmedizin Berlin, Erlangen,
Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with skin psoriasis (Pso) have an increased risk of developing psoriatic arthritis (PsA)
(6-42%) compared to the general population (0.02-0.42%) [1]. Early diagnosis is crucial to initiate treatment, prevent struc-
tural damage, and preserve physical function. However, diagnosing PsA is challenging in the absence of arthritis during clin-
ical visits [2]. Previous studies have shown similarly impaired hand function in Pso patients compared to those with PsA [3].
This study aims to evaluate the risk of PsA development based on clinical scores, quality of life measures and disability indi-
ces and hand function.

Hazard ratios of hand function measures on the risk of psoriatic arthritis development adjusted by disability/quality of life indices
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Methods: Data from two study cohorts were pooled for this analysis: adults with dermatologist-diagnosed skin Pso were
recruited in the outpatient clinics of the Departments of Internal Medicine 3 - Rheumatology and Immunology and Dermatol-
ogy, Universitätsklinikum Erlangen, Germany after giving written informed consent (FAU ethics approvals #125_16B). Hand
function at baseline was evaluated using isometric grip strength test (dynamometer) and the fine-motor skill Moberg Picking-
Up Test. Subjective hand function was assessed via the Michigan Hand Questionnaire (MHQ), overall disability using the

Baseline characteristics of the study population overall and by development of PsA
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Health Assessment Questionnaire (HAQ), quality-of-life by Short Form-36 (SF-36) questionnaire, and physical activity levels
with the International Physical Activity Questionnaire (IPAQ). Clinical disease activity scores were retrospectively retrieved
from patients records. The cohorts were followed prospectively for PsA onset or the latest available observation. For statis-
tical analysis overall PsA-free survival and covariates were assessed, by comparing baseline characteristics of those who
developed PsA and those who did not. In addition, hazard ratios (HR) of hand function measures on the risk of PsA develop-
ment were assessed.
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Results: We included 117 patients with Pso at baseline in the analysis, of whom 27 developed PsA within 1-312 weeks of
follow-up (Tab. 1). Unadjusted hazard ratios indicated significant associations for PsA development for the following scores
(HR, 95%CI): higher HAQ (2.05, 1.05 to 4.00), Psoriatic Arthritis Impact of Disease (PSAID) (1.09, 1.00 to 1.18), Maastrich
Ankylosing Spondylitis Enthesitis (1.22, 1.06 to 1.40), Visual Analogue Scale global (1.01, 1.00 to 1.03), number of tender
joints (0.73, 0.24 to 2.22), lowerSF-36 physical component scale (0.94, 0.91 to 0.98) and MHQ total right-hand (0.97,
0.95 to 1.00) (Tab. 2). HR for hand function measures adjusted by disability/quality of life indices showed highest influence
by PSAID and SF-36 PCS (Fig. 1).

Conclusion: General well-being and musculoskeletal status scored via HAQ, PSAID Score, the SF-36 physical component
scale, painful joint/entheseal counts and global disease activity ratings are associated with PsA development. Hand function
also showed an association with the risk of developing PsA that was offset after adjustment for overall function and quality of
life, indicating a capability to reflect overall function as a candidate predictor for the risk of arthritis development in Pso
patients.

Disclosure: B. Coppers: None; S. Bayat: None; K. Tascilar: None; D. Bohr: None; L. Valor: None; D. Simon: None;
F. Fagni: None; G. Corte: None; A. Hueber: None; H. Morf: None; v. schönau: None; M. Sticherling: None;
e. manger: None; s. liehr: None; J. Rech: Novartis, 1, 2, 6, Sobi, 1, 2, 6, UCB, 1, 2, 6; G. Schett: Bristol-Myers
Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; A. Kleyer: None; A. Liphardt: None.

Abstract Number: 2336

Patients with Psoriasis with a Positive Psoriasis Epidemiology Screening
Tool (PEST): Similarities and Differences Compared to PsA and Patients
with Psoriasis and a Negative PEST

Alexis Ogdie1, William Song2, Joel Gelfand2, Sarah Lonowski3, Rebecca Schumacher4 and Kaleb Michaud3, 1Department
of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 2University of
Pennsylvania, Philadelphia, PA, 3University of Nebraska Medical Center, Omaha, NE, 4Forward Databank, Witchita, KS

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Identifying patients at risk for developing psoriatic arthritis (PsA) may allow for accelerated diagnosis
and treatment and improve long term outcomes for these patients. The Psoriasis Epidemiology Screening Tool (PEST) was
developed to identify patients in a dermatology or primary care clinic that should be screened for PsA. We have previously
found that the PEST score may be associated with a higher probability for developing PsA. The objective of this study was
to examine, in a patient-centered psoriasis registry, the characteristics of patients with a positive PEST screen to those with
PsA and those with a negative PEST.

Methods: A cross-sectional study was conducted using baseline data from the Forward Psoriasis Registry, a longitudinal
cohort of patients with psoriasis to understand risk for PsA and cardiometabolic disease launched in August 2023. Partici-
pants were recruited from US dermatology clinics with dermatologist-diagnosed psoriasis from August 2023 to June
2024. The enrollment questionnaire contains information on psoriasis severity and impact, quality of life, comorbidities, treat-
ment and treatment satisfaction. Participants were age 18 and older and were not required to be on therapy for psoriasis. All
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variables including diagnosis of PsA were participant reported. We descriptively report demographics, disease characteris-
tics, current treatments, and comorbidities for participants at enrollment by PEST positivity (a score of 3 or more out of
5 items) and PsA diagnosis.
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Results: Among 1,269 participants, 1,245 completed a PEST survey and among these 349 (28%) reported a diagnosis of
PsA; 249 (20%) had a positive PEST (PEST+) but did not report a diagnosis of PsA, and 647 (52%) had a negative PEST
(PEST-) and did not report a PsA diagnosis. Mean age and sex distribution was similar among the groups. Psoriasis charac-
teristics were generally similar although more patients with PsA and PsA-/PEST+ reported nail disease (�75% vs 46% in
PEST- group), slightly more moderate to severe psoriasis in the PsA and PEST+ groups, and patients with PsA were more
likely to report genital psoriasis and inverse psoriasis. Biologic therapies were more commonly used among patients with
PsA compared to those without a PsA diagnosis. A subset of PEST+ participants reported diagnosis of axial spondyloarthri-
tis and reactive arthritis.

Conclusion: Among participants in this prospective psoriasis registry, those who were PEST+ were similar to those with a
diagnosis of PsA in terms of psoriasis characteristics and comorbidities. PEST may serve as a proxy for PsA or PsA risk in
longitudinal cohort studies, however some patients may have competing diagnoses or other forms of arthritis. The use of
PEST as a predictor of PsA will be prospectively tested in this cohort.

Disclosure: A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gil-
ead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; W. Song: None;
J. Gelfand: Abbvie, Artax (DSMB), BMS, Boehringer Ingelheim, Celldex (DSMB), FIDE (which is sponsored by multiple
pharmaceutical companies) GSK, Inmagene (DSMB), 2, Amgen, BMS, and Pfizer Inc, 5, Healio Dermatology, 12, Chief
Medical Editor, International Psoriasis Council, 1, 12, Board of Directors, no honoraria, other, 12, Dr. Gelfand is a co-
patent holder of resiquimod for treatment of cutaneous T cell lymphoma.; S. Lonowski: BMS, 2, Eli Lilly, 2;
R. Schumacher: None; K. Michaud: None.

Figure 1: Differences in PEST item answers (panel A) and psoriasis characteristics (panel B) by group. The three groups are mutually exclusive: Par-
ticipants with PsA may have had a positive or negative PEST. Participants labeled as PEST+ or PEST- reported not having a diagnosis of PsA.
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Abstract Number: 2337

Patient Characteristics and Outcomes of Emergency Visits in Psoriatic
Arthritis: Results from the U.S. Nationwide Emergency Department
Sample (NEDS)

Dominique Feterman Jimenez1, Rachael Stovall1, Jose Andres Porres Arnaez2, Vishwesh Bharadiya3, Jean Liew4, Alison
Bays1, Thomason Jenna5, Londyn Robinson6, Rashmi Dhital7 and Namrata Singh8, 1University of Washington, Seattle,
WA, 2Universidad Francisco Marroquin, Guatemala, 3AIIMS, New Delhi, India, 4Boston University, Boston, MA,
5University of Washington, Division of Rheumatology, Seattle, WA, 6University of Washington, Durham, NC, 7UC San
Diego, Brentwood, TN, 8University of Washington, Bellevue, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Compared with the general population, patients with psoriatic arthritis (PsA) have a higher risk of
comorbidities and all-cause mortality. They are also at increased risk of complications of treatment (e.g., opportunistic infec-
tions) and existing comorbidities (e.g., myocardial infarction related to cardiovascular disease), that could prompt an emer-
gency department (ED) visit. Reasons patients with PsA present to the ED and resultant outcomes have not been studied.
We, therefore, evaluated the patient characteristics and outcomes associated with ED visits in patients diagnosed with
PsA using the largest all-payer ED database in the U.S., the Nationwide Emergency Department Sample (NEDS).

Methods:We used NEDS (2019) to identify ED visits for adults aged ≥18 years with a PsA diagnosis based on the presence
of ≥1 International Classification of Diseases (ICD) codes L40.5x. We compared baseline demographics (age, sex, race/eth-
nicity, primary insurance payer, and income quartile) and clinical comorbidities linked to ED visits with PsA, compared to
those without the above codes for PsA. We assessed the top three primary diagnoses associated with inpatient admission
among PsA ED visits. Pearson chi squared tests were used to compare categorical variables and t-tests to compare contin-
uous variables among groups. We performed multivariable logistic regression, accounting for age, sex, race/ethnicity,
income, and clinical comorbidities to calculate odds ratios (ORs) and 95% confidence intervals (CIs) of association of differ-
ent factors to inpatient admission in PsA ED visits.

Results: Of a total of 117,359,429 ED visits for adults ages >18 years, 61,079 (0.05%) ED visits had a PsA diagnosis (mean
age 59 ±15.2 years, 59.6% female, 84% non-Hispanic White, 47.4% with Medicare as primary insurance) (Table 1). Among
ED visits without PsA, the mean (SD) age was 49.4 years (20.1), 56.5% were female, 58% were non-Hispanic White and
30.1% had Medicare as their primary insurance. Of the PsA ED visits, 55% resulted in admission compared to 17% in those
without PsA. The three most common diagnoses associated with hospital admission in PsA patients were septicemia, skin
and subcutaneous tissue infections, and heart failure.

In multivariable analyses, some factors associated with increased odds of inpatient admission among PsA ED visits included
older age (OR 1.02, 95% 1.018-1.03), stroke (OR 4.83, 95% CI 3.02 – 7.72), alcohol use disorders (OR 3.43, 95%
2.66-4.41), obesity (OR 2.32, CI 2.05-2.64), chronic kidney disease (OR 2.23, 95% CI 1.80-2.64) (Figure 1). Black race
(OR 0.62, CI 0.46-0.84) and median income < 50th quartile (OR 0.80, CI 0.70-0.92) were associated with a lower odds of
admission compared to non-Hispanic White patients.
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Conclusion: In this large U.S. sample of adults presenting to the ED, those with PsA tended to be older, of female sex, non-
Hispanic White, and primarily insured by Medicare compared to those without PsA. Over half of ED PsA patients were admit-
ted. Future work should focus on PsA domains involved, medications, and lab values that predict ED visits, while also focus-
ing on reducing health disparities in vulnerable populations.

Table 1. Baseline characteristics of patients with and without PsA using the National Emergency Department sample (NEDS), 2019.
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Disclosure: D. Feterman Jimenez: None; R. Stovall: None; J. Porres Arnaez: None; V. Bharadiya: None; J. Liew:
None; A. Bays: None; T. Jenna: None; L. Robinson: None; R. Dhital: None; N. Singh: None.

Abstract Number: 2338

TNF Inhibitor Therapy Increases Absolute Lymphocyte Count Which Is
Associated with Lower Mortality in Patients with Psoriatic Arthritis

Lenche Kostadinova1, Brigid Wilson2, Hinnah Siddiqui2, Sara Behrens3, Angela Gupta4, Megan O’Mara3, Vicky Nahra5,
Mahesha Makandura6, Shahdi Malakooti7, Maya Mattar8, David A Zidar1 and Donald D Anthony9, 1Louis Stokes VA
Medical Center, cleveland, 2VA Northeast Ohio Healthcare System, Cleveland, 3CWRU, Cleveland, 4Brigham and
Women’s Faulkner Hospital, Rheumatology Center, Jamaica Plain, 5University Hospitals Cleveland Medical Center,
Cleveland, 6Henri Ford Medical Center, Detroit, 7MetroHealth at Case Western Reserve University, Cleveland, 8Louis
Stokes VA medical Center, Mayfield Heights, OH, 9Louis Stokes VA Medical Center/Metro Health, Cleveland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1. Multivariable analysis of baseline demographic characteristics and clinical comorbidities associated with inpatient admission after ED visit
in patients with PsA: Nationwide Emergency Department Sample (NEDS), 2019.
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Background/Purpose: Pathogenic inflammation in psoriatic arthritis (PsA) includes TNF pathway engagement, and this is
associated with morbidity. Recently, we observed lower absolute lymphocyte count (ALC) is associated with greater mortal-
ity in the setting of Rheumatoid Arthritis, and that TNF-inhibitor (TNFi) therapy results in an increase in ALC in patients treated
with methotrexate. ALC is a commonly obtained immune marker that may lend insight into the immunopathogenesis of PsA.
The effect of TNFi on ALC and the relationship between ALC and mortality in patients with PsA is not known. Here we eval-
uated the effect of TNFi therapy on ALC and subsequent mortality in patients with PsA.

Methods: Using the VA Corporate Data Warehouse, we identified patients with PsA started on TNFi therapy between 2010
and 2015, who remained on treatment at least 90 days, and who had outpatient CBC labs both in the year before and 3-24
months after therapy initiation. We identified a total of 1923 patients who were seen in Rheumatology Clinics, and matched
these by age, sex, race and ethnicity with controls (without TNF-inhibitor, with repeated CBC labs in the same time window,
and without medication changes between labs). To evaluate potential connections between ALC and immunopathogenesis,
in local cohorts of patients with PSA (n=27) and controls (n=22) we measured serum/plasma levels of IL6, sTNFR2, TNF,
CRP, and oxidized LDL (total oxLDL, and MDA, CML and HNE subtypes) by ELISA.

Results: Among 1923 patients with PsA, ALC increased by a mean of 0.22x103 cell/ul (95% CI = 0.19, 0.25) following TNF
initiation, while in controls there was minimal change in ALC over the same time period (0.01x103 cell/ul, 95% CI = 0.00,
0.02). Survival curves differed significantly among PsA subjects with a baseline ALC above 1.2x103 cell/ul, a baseline below
1.2x103 cell/ul that remained low after start of TNFi, and a baseline below 1.2x103 cell/ul that increased to above 1.2x103

cell/ul on therapy (p=0.0002, Figure 1). In a Cox proportional hazards model that included PsA and matched control

Figure 1: Kaplan-Meier curves of PSA patients, stratified by ALC at baseline and follow-up

Table 1: Survival model, PSA & control, no interaction of ALC and PSA variables
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subjects, higher ALC at baseline and increased ALC at follow-up were significantly associated with higher subsequent sur-
vival. Interaction effects of ALC with PSA were not detected, suggesting similar mortality benefits of higher ALC in both PSA
and control subjects where ALC increased on average in PSA subjects and remained stable in controls (Table 1).

In our local PsA and control cohorts where immune sampling was performed we observed higher sTNFR2 plasma levels in
PsA compared to control groups (p=0.002), and in those with PsA sTNFR2 levels correlated with TNF levels (r= 0.46,
p=0.048, n=19). Comparing those in the PsA group on vs. not on TNFi therapy, those on TNFi had lower plasma levels of
IL6 (p=0.03). At the same time oxLDL levels positively correlated with ESR and CRP levels and negatively correlated with
ALC in those with PsA not on TNFi.

Conclusion: TNFi therapy increases the peripheral blood ALC in patients with psoriatic arthritis, and this is associated with
lower subsequent mortality. Mechanisms underlying this relationship are unknown, though further investigation of the effects
of TNFi on oxLDL, ESR, CRP and ALC are warranted.

Disclosure: L. Kostadinova: None; B. Wilson: None; H. Siddiqui: None; S. Behrens: None; A. Gupta: None;
M. O’Mara: None; V. Nahra: None; M. Makandura: None; S. Malakooti: None; M. Mattar: None; D. Zidar: None;
D. Anthony: None.

Abstract Number: 2339

Increased Risk of Psoriatic Arthritis in Patients with Familial
Mediterranean Fever: A Population-Based Cohort Study

Devy Zisman1, Beatris Slutsker2, Nili Stein3, Tal Gazitt4, Amir Haddad5, Ilan Feldhamer6, Arnon Dov Cohen6 and Walid
Saliba3, 1Carmel Medical Center, Haifa, Israel, 2The Ruth and Bruce Rappaport Faculty of Medicine, Haifa, Israel,
3Department of Community Medicine and Epidemiology, Haifa, Israel, 4Carmel Hospital, Haifa, Israel, 5Carmel Medical
Centre, Haifa, Israel, 6Chief Physician’s Office, Central Headquarters, Tel Aviv, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Familial Mediterranean fever (FMF) is considered the prototype of autoinflammatory diseases, typi-
cally regarded as recessively inherited and caused by mutations in the pyrin protein leading to increased activation of IL-1β.
Both IL-1β, and IL-17A are found in the joint of psoriatic arthritis (PsA) patients, and IL-23/17 pathway cytokines and TH17
cells are known critical drivers of PsA pathogenesis. Thus, one may speculate that high levels of IL-1 in FMF patients might
cause TH17 activation, and increase the risk of PsA.

We aimed to assess the association between FMF and PsA using data from a large population database.

Methods: This retrospective cohort study is based on data from a large healthcare provider in the Mediterranean which
includes �4.9 million members. First, we identified all adults aged 18 years or older by January 1st, 2010 ever diagnosed
with FMF and treated with colchicine. Identified patients were frequency matched by sex and age to subjects without FMF
using a 1:10 ratio. The group of patients with FMF and the matched group without FMF were followed until the occurrence
of PsA, death or end of follow-up, December 31st 2023, whichever came first. Cox proportional hazard regression analysis
was used to assess the association between FMF and PsA adjusting for demographic factors and comorbidities.
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Results: The FMF study group consisted of 6855 subjects, 48.4%males, with a mean age of 41.4 ±15.6 years, matched by
age and sex to 68550 controls. During the follow-up 40 patients in the FMF group developed PsA compared to 115 in the
control group, resulting in a crude HR of 3.52 (95%CI 2.45-5.04). The results remained statistically significant in the multivar-
iable model following adjustment for demographics and comorbidities, HR 3.48 (95% CI 2.42-4.99), and after further adjust-
ment for psoriasis, HR 3.32 (95%CI 2.31-4.78). Patients with PsA and FMF compared to patients with PsA without FMF had
a lower socioeconomic status (p=0.02) and lower prevalence of diabetes mellitus (p=0.015). No other significant differences
were observed between the two groups in terms of demographics, comorbidities and treatment with conventional, biologic
or targeted synthetic disease modifying anti-rheumatic drugs (DMARDs) for PsA during the follow up period. None of the
FMF and PsA patients were treated with IL-1 inhibitors compared to 279 (4.1%) of the FMF patients who did not
develop PsA.

Conclusion: FMF is associated with increased risk of PsA. The positive association between FMF and PsA may point to
common pathogenetic pathways and could influence treatment choices.

Disclosure: D. Zisman: None; B. Slutsker: None; N. Stein: None; T. Gazitt: None; A. Haddad: None; I. Feldhamer:
None; A. Cohen: None; W. Saliba: None.

Abstract Number: 2340

Direct to Patient Screening for Psoriatic Arthritis in Patients with
Psoriasis: Diagnosis Rates, Referral Pathways, and Educational Value of
Screening

Jessica A Walsh1, Shaobo Pei2, Gopi Penmetsa3, Swetha Alexander4, Nga Lori Ly5, Rosario Adriana Molano-Romero4,
April Conlon6, Catherine Bakewell7, Soumya Reddy8, Jose Scher9 and Alexis Ogdie10, 1Division of Rheumatology, Salt
Lake City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT, 2University of Utah, Thousand Oaks,
CA, 3University Of Utah Hospital, Salt Lake City, UT, 4University of Utah Health, Salt Lake City, UT, 5University of Utah, Salt
Lake City, UT, 6University of Utah, Sandy, UT, 7Intermountain Healthcare, Salt Lake City, UT, 8NYU Grossman School of
Medicine, New York, NY, 9New York University School of Medicine, New York, NY, 10Department of Medicine, Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Diagnostic delays are common in psoriatic arthritis (PsA). Screening surveys administered in clinic
can identify psoriasis patients at elevated risk for PsA who should be prioritized for a rheumatologic diagnostic evaluation.
However, screening surveys are infrequently used in practice because clinicians lack time to administer the screening. This
study aims to 1) determine the effectiveness of a direct to patient (D2P) screening approach in which screening surveys
and referral recommendations are mailed directly to psoriasis patients and 2) to understand the educational value of the
screening materials.

Methods: Patients from the University of Utah, who lived within 50miles of the health center, with ≥2 diagnosis code for pso-
riasis between 11/15/2020-11/14/2022, without a PsA diagnosis code or rheumatology visit in their medical record, were
randomized to an observation or intervention group. The intervention group consisted of the standard of care (SOC) and
direct access (DA) subgroups. We mailed to the intervention group the Psoriasis Epidemiology Screening Tool (PEST)
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screening survey, educational materials, and a 2-item questionnaire assessing patients’ knowledge of PsA risk and the edu-
cational value of the screening materials by email, electronic health record (EHR) messaging, and postal mail. SOC patients
who screened positive were advised to talk with their doctor about a referral to a rheumatologist and DA patients were
advised to contact study staff for direct access to a rheumatology referral. We did not interact with the observation group.
Outcomes from EHR data included the percentage of patients with a rheumatology visit or incident PsA diagnosis code at
6 months and 10 months after survey dissemination (index date).

Results: The population included 53% females and 84% Caucasians, with a mean age was 54.9. The observation and inter-
vention groups consisted of 281 and 825 patients, respectively. In the intervention group, 37.7% completed the knowledge
questionnaire and 29.7% completed the screening survey (Table). Compared to the observation group, more patients in the
intervention group had a rheumatology visit (3.3% vs. 1.4%) or a new PsA diagnosis (2.3% vs. 0.7%) 6 months after the index
date (Figure 1). The mean times between index date and rheumatology visit were 3.4 months and 3.7 months in the DA and
SOC subgroups, respectively. Among patients who screened positive by the PEST survey (n=104), a higher percentage in
the DA than SOC subgroup had a rheumatology visit (41.3% vs. 2.4%) or a new PsA diagnosis (22.2% vs. 12.2%) at 6 months
(Figure 2). Of the 311 patients who completed the knowledge questionnaire, 39.2% were unaware that people with psoriasis
have an elevated risk for PsA and 89.4% learned a little or a lot about PsA from the screening materials.

Conclusion: The screening intervention increased rates of rheumatology visits and new PsA diagnoses by approximately
2-3 fold. Most of these visits and diagnoses occurred in the DA group, suggesting that ease of access to a rheumatology
referral may substantially impact D2P screening strategies. There are unmet patient education needs about PsA risk, and
nearly all patients indicated that the screening materials had educational value.
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Disclosure: J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB
Pharma, 2, 5; S. Pei: None; G. Penmetsa: None; S. Alexander: None; N. Ly: None; R. Molano-Romero: None;
A. Conlon: None; C. Bakewell: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, 6, Janssen, 2, 6, Novar-
tis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; S. Reddy: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Novartis, 2, UCB, 2; J. Scher:
Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Pfizer, 2, 5, UCB, 2; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2.
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Abstract Number: 2341

Influence of Patient Baseline Characteristics on Zasocitinib (TAK-279)
Efficacy, a Selective Oral Tyrosine Kinase 2 Inhibitor: A Randomized Phase
2b Trial in Psoriatic Arthritis

Lihi Eder1, Elena Muensterman2, Desiree van der Heijde3, Alan Kivitz4, Mona Trivedi5, Ting Hong5, Muhammad
Rehman5, Haoling Weng6, Jingjing Chen5 and Xenofon Baraliakos7, 1University of Toronto, Women’s College Hospital
and Department of Medicine, Toronto, ON, Canada, 2Takeda Development Center Americas, Cambridge, MA,
3Department of Rheumatology, Leiden University Medical Center, Meerssen, Netherlands, 4Altoona Center for Clinical
Research, Duncansville, PA, 5Takeda Development Center Americas, Inc., Cambridge, MA, 6HW MedAdvice LLC, San
Diego, CA, 7Rheumazentrum Ruhrgebiet Herne, and Ruhr-University Bochum, Bochum, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Zasocitinib (TAK-279) is a potent, highly selective, oral allosteric tyrosine kinase 2 (TYK2) inhibitor. In
a recent phase 2b trial in active psoriatic arthritis (PsA) (NCT05153148), zasocitinib achieved a greater ACR20 response at
15 mg and 30 mg doses compared with placebo (53.3% and 54.2%, respectively, versus 29.2%, each p = 0.002) at Week
12 (primary endpoint) and was well tolerated.1 Here, we evaluate the impact of body weight, sex and previous biologic use
on the efficacy of zasocitinib (15 mg and 30 mg) versus placebo.

Methods: This was a randomized, multicenter, double-blind, placebo-controlled, dose-ranging trial. Eligible patients were
aged ≥ 18 years, had PsA symptoms for ≥ 6 months before screening, met CASPAR criteria, and had ≥ 3 tender and ≥

3 swollen joint counts at enrollment despite previous use of non-steroidal anti-inflammatory drugs or conventional or biologic
disease-modifying antirheumatic drugs. Patients were randomized 1:1:1:1 to receive placebo or zasocitinib (5 mg, 15 mg or
30 mg) orally once daily for 12 weeks. Subgroup analyses (pooled and group-level data) were performed on ACR20
response (Week 12) according to body weight (< 90kg and ≥ 90kg), sex and previous biologic use. Patients with missing
ACR20 data at Week 12 were imputed as non-responders. Differences in ACR20 responder rates between zasocitinib
and placebo groups were assessed using Mantel–Haenszel tests adjusting for randomization stratification factors. Odds
ratios (ORs) were obtained using a logistic regression model with treatment as the independent variable. Subgroup analyses
were pre-specified except for body weight (post hoc).

Results: Overall, 290 patients were randomized and treated; 245 completed 12 weeks of treatment. Baseline characteris-
tics were comparable across treatment groups; however, the proportion of females was higher in zasocitinib 15 mg and
30 mg groups versus placebo (61.3% and 59.7%, respectively, versus 51.4%). Pooled analysis of the zasocitinib 15 mg
and 30 mg groups (n = 147) showed that patients treated with zasocitinib were more likely to achieve ACR20 across sub-
groups than placebo (OR [95% confidence interval; CI]: < 90kg 3.2 [1.5–7.0], ≥ 90kg 2.3 [0.9–6.0]; males 1.4 [0.6–3.2],
females 5.3 [2.2–13.0]; previous biologics 3.7 [1.3–11.0], no previous biologics 2.5 [1.2–5.1]), although body weight of ≥
90kg andmale subgroups did not differ statistically. Similar trends for these variables were observed when the two treatment
groups were considered separately (Figure).

Conclusion: In patients with active PsA, ACR20 response was higher in patients treated with 15 mg or 30 mg doses of
zasocitinib than with placebo regardless of body weight, sex or previous exposure to biologics.
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Reference:

1. Kivitz A et al. Arthritis Rheumatol 2023; 75 (Suppl 9).
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Disclosure: L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & John-
son, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; E. Muensterman: Takeda, 3, 11; D. van der Heijde: AbbVie, 2, ArgenX,
2, BMS, 2, Eli Lilly, 2, Galapagos, 2, GSK, 2, Imaging Rheumatology BV, 3, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda,
2, UCB Pharma, 2; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific
ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen,
2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,
2, UCB, 2, 6, XBiotech, 2; M. Trivedi: Takeda, 3, 11; T. Hong: Takeda, 3, 11; M. Rehman: Takeda, 3, 11; H. Weng:
Amgen, 11, 12, Previous employee, BioMarin, 11, 12, Previous employee, Merck, 12, Previous employee, Nimbus,
2, Takeda, 2; J. Chen: Takeda, 3, 11; X. Baraliakos: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene,
2, 5, 6, Chugai, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.

Abstract Number: 2342

Guselkumab Shows Similar Domain-Specific Efficacy in Females and
Males with Active Psoriatic Arthritis: Post Hoc Analyses of Three Phase
3, Randomized, Double-blind, Placebo-Controlled Studies

Lihi Eder1, Carlo Selmi2, Philip Mease3, Alexis Ogdie4, Francois Nantel5, Frederic Lavie6, Mohamed Sharaf7, Oyediran
Adelakun8, Emmanouil Rampakakis9, Laura PINA VEGAS10 and Laura Coates11, 1University of Toronto, Women’s College
Hospital and Department of Medicine, Toronto, ON, Canada, 2IRCCS Istituto Clinico Humanitas, Rozzano, Italy, 3Swedish
Medical Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 4Department of
Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 5Nantel MedSci Consult,
Montreal, QC, Canada, 6Janssen Cilag Global Medical Affairs, Immunology Global Medical Affairs, Issy les Moulineaux,
France, 7Johnson & Johnson, Middle East FZ LLC, Dubai, UAE, Dubai, United Arab Emirates, 8Janssen Research &
Development, LLC, Titusville, NJ, 9McGill University, Department of Pediatrics / Scientific Affairs, JSS Medical Research
Inc., Montreal, QC, Canada, 10Leiden University Medical Center, Leiden, Netherlands, 11University of Oxford, Nuffield
Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: PsA occurs in males and females at similar rates. Females participating in randomized controlled tri-
als (RCTs) have shown lower treatment efficacy based on composite scores, especially pertaining to biologic DMARD treat-
ments1. Important sex differences in baseline (BL) patient (pt) characteristics were identified in a large, pooled cohort of PsA
pts from 3 Phase 3 RCTs of guselkumab (GUS), where females exhibited longer PsA duration; higher BMI, tender joint count
(TJC) and Leeds Enthesitis Index (LEI) score; and more severe PsA impact on quality of life2. Given the importance of achiev-
ing low levels of disease activity across PsA domains, we assessed sex-disaggregated GUS efficacy across multiple PsA
signs and symptoms at Week (W) 24 in this same pooled cohort.

Methods: Post-hoc analyses included 381 PsA pts from DISCOVER-1 (NCT03162796), 739 from DISCOVER-2
(NCT03158285), and 285 from COSMOS (NCT03796858). Rates of achievement of ACR20, Clinical Disease Activity Index
for PsA (cDAPSA) low disease activity (LDA)/remission (REM), dactylitis and enthesitis resolution, Psoriasis Area Severity
Index improvement from baseline of at least 75% (PASI75), PASI90, as well as Functional Assessment of Chronic Illness
Therapy-Fatigue (FACIT-F) and HAQ-Disability Index (DI) response at W24 were evaluated by sex in pts receiving GUS at
W0, W4 and every 8 weeks (Q8W). Non-responder imputation was applied for missing data. Achievement of clinical
response at W24 was compared between GUS Q8W-treated male and female pts via adjusted logistic regression (see
Fig 1).
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Results: Among 564 PsA pts treated with GUS Q8W, no significant difference in GUS efficacy was observed between
female and male pts as measured by the primary efficacy outcome common to the 3 RCTs (ACR20) and across PsA
domains at W24 (Fig 1). After adjusting for BL characteristics with sex-specific differences in the pooled cohort, including
age (female vs male; mean: 48.2 vs 46.1y; p=0.0007), PsA duration (6.9 vs 6.0y; p=0.0086), and BMI (29.9 vs
28.8 kg/m2; p=0.0007; Coates et al, ACR 2024), GUS efficacy was found to be comparable between sexes in terms of
achieving ACR20 response (female vs male; 50.5 vs 59.0%; odds ratio [OR] [95% confidence interval (CI)]: 0.77
[0.55-1.09]; not significant [ns]; Fig 1A); composite measure indicating low levels of joint disease activity (cDAPSA
LDA/REM: 31.0 vs 39.6%; OR [95% CI]: 0.79 [0.54-1.14]; ns; Fig 1B); dactylitis resolution (54.9 vs 55.2%; OR [95% CI]:
1.18 [0.67-2.08]; ns; Fig 1C); enthesitis resolution (42.1 vs 50.6%; OR [95% CI]: 0.81 [0.52-1.25]; ns; Fig 1D); skin disease
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improvement (PASI75: 71.0 vs 72.1%; OR [95% CI]: 1.16 [0.72-1.87]; ns and PASI90: 57.4 vs 59.9%; OR [95% CI]: 1.13
[0.73-1.75]; ns; Fig 1E); and clinically meaningful improvements in pt-reported outcomes (FACIT-F: 53.4 vs 52.7%; OR
[95% CI]: 0.93 [0.64-1.34]; ns and HAQ-DI: 43.5 vs 48.4%; OR [95% CI]: 0.69 [0.47-1.02]; ns; Fig 1F).

Conclusion: In a large, pooled cohort of PsA pts from 3 RCTs, sex has no significant impact on GUS efficacy as measured
by ACR20 and across PsA domains, after adjusting for the sex differences in BL characteristics.

References:

1. Eder. Lancet Rheum 2023;5:e716-27.
2. Coates et al, ACR 2024; AB1832254.

Disclosure: L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi, 5, Johnson & John-
son, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6;C. Selmi: AbbVie, 2, 5, 6, Alfa-Wassermann, 2, 6, Amgen, 2, 5, 6, Biogen,
2, 6, Eli Lilly, 2, 6, EUSA, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, SOBI, 2, 6; P. Mease: AbbVie,
2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5, CorE-
vitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics, 2, 5,
Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; F. Nantel: Janssen, 2, Johnson & Johnson, 11; F. Lavie: Immunology Global
Medical Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; M. Sharaf:
Janssen Pharmaceutical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; O. Adelakun: Janssen,
3, Johnson & Johnson, 11; E. Rampakakis: Janssen, 2, JSS Medical Research, 3; L. PINA VEGAS: Novartis, 5;
L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapa-
gos, 2, 6, Gilead, 2, 6, GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB
Pharma, 2, 5, 6.

Abstract Number: 2343

Temporal Trends in and Associations with NSAID Prescription in Adult
and Pediatric Patients with IBD

Adam Mayer1, Rui Xiao2, Andrew Grossman3, Meenakshi Bewtra4, Michael George2 and Pamela Weiss5, 1University of
Pennsylvania/Children’s Hospital of Philadelphia, Philadelphia, PA, 2University of Pennsylvania, Philadelphia, PA,
3Children’s Hospital of Philadelphia, Philadelphia, 4University of Pennsylvania, Philadelphia, 5Children’s Hospital of
Philadelphia, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The role of nonsteroidal anti-inflammatory drugs (NSAIDs) in the management of musculoskeletal
symptoms in patients with inflammatory bowel disease (IBD) and IBD-associated arthritis remains controversial, with mixed
data on intestinal safety. We aimed to assess real-world use of NSAIDs by capturing temporal trends in prescribing.
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Methods: This retrospective cohort study used commercial claims data from 2000-2022 in Optum’s de-identified Clin-
formatics® Data Mart Database to evaluate adults and children age ≥6 years old meeting validated criteria for a diagnosis
of IBD. The proportion of patients with IBD prescribed NSAIDs in each year of the study was evaluated; opioid prescriptions
were secondarily assessed. Descriptive statistics were used to assess differences in characteristics between adult and pedi-
atric patients. Wilcoxon-Cruzick test of trend and generalized estimating equation (GEE) logistic regression models were
used to evaluate trends in NSAID and opioid prescribing as well as factors associated with NSAID prescription. Linear
splines in the GEE models with knots prespecified at 2004 and 2015 were used to capture non-linear temporal trends.

Results: 361,025 patients met inclusion criteria of which 12,930 (3.6%) were < 18 years old. 99,895 (27.7%) patients had at
least one prescription NSAID during the study period. Adults were more likely than children to have ≥1 NSAID (28.1%
vs. 14.9%, p< 0.01) or opioid prescription (53.5% vs. 37.2%, p< 0.01) (Table 1). Adults were also more likely to have a diag-
nosis of inflammatory arthritis, osteoarthritis, joint pain not otherwise specified (NOS), or chronic pain (p< 0.01 for all). Pre-
scribing of NSAIDs declined significantly over time (p< 0.01, Figure 1) and was less common than opioid prescription in all
calendar years and across all age groups. In the linear spline regression models, there were significant declines in all and
COX-2 selective NSAID prescriptions at 2004 and significant declines in all and non-selective NSAID prescriptions at 2015
(p< 0.01 for each). In the multivariable model, opioid prescription (OR 2.12, 95% CI 2.10-2.14), inflammatory arthritis
(OR 1.23, 95% CI 1.21-1.25), osteoarthritis (OR 1.56, 95% CI 1.54-1.58), or joint pain NOS (OR 1.59, 95% CI 1.57-1.61)

Table 1. Patients with inflammatory bowel disease. Legend: Characteristics of subjects enrolled, stratified by age group. Data shown as N(%)
unless otherwise specified. IQR: interquartile range, IBD: inflammatory bowel disease, NOS: not otherwise specified, NSAID: nonsteroidal anti-
inflammatory drug, COX-2: cyclo-oxygenase-2
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were independently associated with higher odds of NSAID prescription. Conversely, age < 18 (OR 0.54, 95% CI 0.51-0.57)
or age ≥80 years (OR 0.69, 95% CI 0.67-0.71), and male sex (OR 0.89, 95% CI 0.88-0.90) were associated with significantly
lower odds of NSAID prescription (Table 2).

Conclusion: NSAIDs are used by a sizable minority of patients with IBD but prescription rates have decreased over time and
are less common than opioid prescription. Pediatric patients are half as likely to receive NSAIDs compared to adults. Further
safety studies are necessary to determine whether NSAIDs should be more frequently considered in patients of all ages
with IBD.

Figure 1. Longitudinal trends in prescription NSAID (panel A), non-selective NSAID (B), COX-2 selective NSAID (C) and opioid (D) fills. Legend: Rel-
evant historical events are indicated by the vertical dashed lines: 1) the Federal Drug Administration withdrawal of the COX-2 selective inhibitor
rofecoxib from the United States market in 2004, 2) The 2015 American Gastroenterological Association (AGA) ulcerative colitis (UC) care pathway
providing novel national guidance to avoid NSAIDs in patients with IBD. NSAID: non-steroidal anti-inflammatory drug; COX-2: cyclooxygenase-2;
Rx: prescription
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Disclosure: A. Mayer: None; R. Xiao: None; A. Grossman: None; M. Bewtra: AbbVie/Abbott, 2, 6,
GlaxoSmithKlein(GSK), 5, Iterative Health, 5, Johnson & Johnson, 2, 5, Pfizer, 2, Takeda, 5;M. George: AbbVie/Abbott,
2, GlaxoSmithKlein(GSK), 5, Janssen, 5, Pfizer, 2, 5; P. Weiss: Abbvie, 12, Clinical trial site PI, NIH NIMAS, 5, PCORI,
5, Pfizer, 1, Spondylitis Association of America, 5.

Abstract Number: 2344

Secukinumab Retention and Effectiveness in Patients with Psoriatic
Arthritis and Radiographic Axial Spondyloarthritis: 5-year Final Results of
a Prospective Real-world Study

Uta Kiltz1, Petros Sfikakis2, Andreas Bounas3, Nicola Gullick4, Eric LESPESSAILLES5, Jan Brandt Jürgens6, Rasho Rashkov7,
Barbara Schulz8, Weibin Bao9, Piotr Jagiello10 and Karl Gaffney11, 1Rheumazentrum Ruhrgebiet Herne, Ruhr-University,
D-44649 Herne, Germany, 2Joint Academic Rheumatology Program, School of Medicine, National and Kapodistrian
University of Athens. Centre of New Biotechnologies and Precision Medicine (CNBPM), School of Medicine, National and
Kapodistrian University of Athens, Athens, Greece, Athens, Greece, 3PRIVATE PRACTICE, Patra, Greece, 4Rheumatology
Department, University Hospitals Coventry and Warwickshire NHS Trust, Coventry, Coventry, United Kingdom, 5CHR
ORLEANS, ORLEANS, France, 6Rheumatologische Schwerpunktpraxis, Berlin, Germany, 7Clinic of Rheumatology,

Table 2. Factors associated with NSAID prescription. Legend. Results of multivariable generalized estimating equation logistic regression models
with NSAID prescription as dependent variable. CD: Crohn’s disease; UC: ulcerative colitis; IC: indeterminate colitis; NOS: not otherwise specified
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University Hospital St. Ivan Rilski, Sofia, Bulgaria, 8GKM Gesellschaft für Therapieforschung mbH, Lessingstrasse,
Munchen, Germany, 9Novartis Pharmaceuticals Corporation, East Hanover, NJ, 10Novartis Pharma AG, Basel,
Switzerland, Basel, Switzerland, 11Health Care - NHS, Norwich, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Real-world data on long-term use of secukinumab complements clinical trial findings by providing
insights from diverse patients in routine clinical settings. SERENA (CAIN457A3403) was a non-interventional, prospective
study conducted across 19 primarily European countries for up to 5 years in patients with moderate to severe chronic pla-
que psoriasis, active psoriatic arthritis (PsA) or radiographic axial spondyloarthritis (r-axSpA), who had received secukinu-
mab for ≥16 weeks before enrolment. Here, we report the final 5-year results of retention and effectiveness of
secukinumab in patients with active PsA or r-axSpA from the study.

Methods: Secukinumab retention rate was derived from Kaplan-Meier estimates for the proportion of patients who had
been treated with secukinumab at years 1, 2, 3, 4 and 5. Effectiveness assessments included swollen joint count (SJC)
and tender joint count (TJC) in patients with PsA, Patient Global Assessment (PtGA) of disease activity of Numeric Rating
Scale (NRS ≤2) and Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) score in patients with r-axSpA, up to
5 years.

Results: Overall, 522 patients with PsA and 474 patients with r-axSpA were included in the analysis. The mean age at inclu-
sion was 52.5 years in the PsA group and 46.5 years in the r-axSpA group, with 44.8% and 60.5% being male, respectively.
Mean body mass index of 28.7 kg/m2 was observed in the PsA group and 27.0 kg/m2 in the r-axSpA group. Disease dura-
tion at enrolment was 8.6 ± 7.4 years in PsA and 9.8 ± 9.5 years in r-axSpA respectively. Overall, 68.6% and 64.6% of
patients with PsA and r-axSpA had undergone bDMARDs (biologic disease-modifying antirheumatic drugs) treatment prior
to secukinumab, respectively. Before inclusion in the study, the patients had been receiving secukinumab treatment for an
average of 1 year. After inclusion in the study, the treatment retention rates at years 1, 2, 3, 4 and 5 for PsA group were
86.9%, 75.8%, 67.9%, 60.8% and 55.7%, respectively (Figure 1). Similarly, the treatment retention rates at years 1, 2,
3, 4 and 5 for r-axSpA group were 86.2%, 78.8%, 72.1%, 65.2% and 61.1%, respectively (Figure 1). The most common
reasons for discontinuation in PsA and r-axSpA were lack of efficacy (27.2% and 17.7%, respectively), patient decision
(11.9% and 8.6%), lost to follow-up (5.7% and 6.1%) and adverse events (3.1% and 7.2%). The proportion of patients with

Figure 1: Kaplan-Meier estimates of the retention rate of secukinumab in patients with PsA and r-axSpA from year 1 through year 5. n, number of
patients at risk, PsA, psoriatic arthritis, r-axSpA, radiographic axial spondylarthritis.
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TJC ≤1 was 75.7% at year 1 and 81.0% at year 5; the proportion of patients with a SJC ≤1 response was 86.5% at year
1 and 90.0% at year 5 in the PsA group (Table 1). BASDAI improved in r-axSpA group through the 5 years. The proportion
of patients with PtGA NRS ≤2 was 32.5% at year 1 and 46.1% at year 5 in the r-axSpA group (Table 1).

Conclusion: Secukinumab retention rates were high with sustained effectiveness in patients with PsA and r-axSpA during
5-year follow-up in a prospective real-world setting.

Disclosure: U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, 6, Grü-
nenthal, 2, 6, GSK, 5, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6;
P. Sfikakis: None; A. Bounas: AbbVie, 6, Aeonorasis, 6, Amgen, 6, Bausch Health, 6, FARAN, 6, Genesis Pharma,
6, GSK, 6, Janssen, 6, MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6;N. Gullick: AbbVie, 5, 6, Eli Lilly, 5, 6, Janssen, 5, 6, Novar-
tis, 5, 6, UCB, 5, 6; E. LESPESSAILLES: AbbVie, 5, 6, Amgen, 2, 5, 6, Eli Lilly, 2, 5, 6, Expanscience, 2, 6, Galapagos,
6, MSD, 2, 5, 6, Novartis, 5, UCB, 5; J. Brandt Jürgens: AbbVie, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Janssen, 2, 6, Medac, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sanofi-Aventis, 2, 6, UCB, 2, 6;
R. Rashkov: AbbVie, 2, 6, Amgen, 2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6;
B. Schulz: GKM Gesellschaft für Therapieforschung mbH, 3, Novartis, 12, Employee of GKM Gesellschaft für Thera-
pieforschung mbH, Lessingstrasse, München, Germany and provides services to Novartis.; W. Bao: Novartis, 3, 11;
P. Jagiello: Novartis, 3; K. Gaffney: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Gilead, 5, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB
Pharma, 2, 5, 6.

Table 1: Effectiveness responses with secukinumab in patients with PsA and r-axSpA from year 1 through year 5
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Abstract Number: 2345

Combination of Biological and Targeted Synthetic Disease-Modifying
Antirheumatic Drugs in Psoriatic Arthritis

Andre Lucas Ribeiro1, Virginia Carrizo Abarza2, Dafna Gladman3, Vinod Chandran4 and Lihi Eder5, 1Women’s College
Hospital & University of Toronto, Porto Alegre, Rio Grande do Sul, Brazil, 2Toronto Western Hospital - University of
Toronto, Toronto, ON, Canada, 3University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 4University of
Toronto, Toronto, ON, Canada, 5University of Toronto, Women’s College Hospital and Department of Medicine, Toronto,
ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a complex inflammatory disease where achieving remission remains chal-
lenging despite multiple approved biologic DMARDs (bDMARDs) and targeted synthetic DMARDs (tsDMARDs). The low
remission rates have spurred interest in combining b/tsDMARDs. Given the paucity of data on such combinations, this case
series aims to describe the outcomes of combined b/tsDMARD therapy, providing insights into its effectiveness and safety.

Methods: Case series within a prospective PsA cohort, identifying patients on combined b/tsDMARD therapy (two drugs
from TNF inhibitors, JAKi, TYK2i, IL17i, IL23i, IL-12/23i). Apremilast (APR) and b/tsDMARD combinations were analyzed
separately for safety.

Demographic and clinical data were collected prospectively and supplemented retrospectively via electronic records. Safety
outcomes, including infections and non-infectious events, were reviewed.

Treatment response was assessed through changes in disease activity scores from baseline to follow-ups at 3-6 and 6-12
months. Measurements included tender and swollen joint counts (TJC / SJC), Disease Activity in PsA (DAPSA), psoriasis
area and severity index (PASI), body surface area (BSA), and patient-reported outcomes (numerical rating scale for pain,
skin, and patient global).

Results: We identified 9 patients that used combined JAK/TYK2i and bDMARD, detailed in Table 1. Most failed multiple
csDMARDs (range 2-5) and b/tsDMARDs (range 2-8). The majority were obese (median BMI 31.2). The primary reason for
combination therapy was active skin and musculoskeletal inflammation. Median duration on this combination therapy was
259 days. The IL17i + JAK/TYK2 was used in 5 patients (duration range of 214-1751 days), with one infectious stomatitis
being observed. Four patients used IL23i + JAK/TYK2i combination (189-424 days), with one episode of folliculitis after
addition of deucravacitinib. The TNFi + JAK/TYK2i combination was used 1 patient (324 days), with no side effects. Numer-
ical improvement was seen across several measures of disease activity (Table 2 and Figure 2). Only 1 patient who was
using ixekizumab plus deucravacitinib discontinued the therapy at the first follow-up due to worsening of the peripheral
arthritis (the patient was previously using ixekizumab plus methotrexate).

We identified 15 patients using combinations of b/tsDMARDs with APR, with a median duration of 735 days. In the APR
combination group, various therapies were used over different durations, with some patients having several different drugs
combined with APR over time. IL12/23i or IL-23i + APR in 9 patients (360-1,890 days), IL17i + APR in 9 patients
(90-2,790 days), TNFi + APR in 7 patients (180-2,340 days), and JAKi + APR in 1 patient (540 days). There were two epi-
sodes of diarrhea, with no infections.
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Conclusion: This case series provides preliminary data demonstrating a favorable safety profile. Furthermore, short-term
response was observed, with improvements in both musculoskeletal and skin domains. However, as this is an observational
study with a short-term follow-up, there is a need for randomized clinical trials to further explore and validate these findings.

Disclosure: A. Lucas Ribeiro: None; V. Carrizo Abarza: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5;
V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly,
1, Janssen, 1, Novartis, 1, UCB, 1; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, 5, Fresenius Kabi,
5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.

Abstract Number: 2346

Treatment Effect on Predictors of Ankylosis in Axial Spondyloarthritis

Pauline KRUG1, Anthony Lichaa1 and Adrien Nzeusseu Toukap2, 1Cliniques universitaires St-Luc, Brussel, Belgium,
2Cliniques universitaires Saint-Luc, St.-Lambrechts-Woluwe, Belgium

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Axial spondyloarthritis (axSpA) is a progressive chronic inflammatory disease. In its early stages,
symptoms appear without radiographic evidence. Later, structural lesions are observed on radiographs, among which
ankylosis. However, the progression to ankylosis remains highly variable. Thus, extensive research has identified different
biomarkers and predictors. However, how treatment modalities affect the associations between ankylosis and risk factors
is still unclear. This study aims to identify clinical factors associated with ankylosis in axSpA through a subgroup analysis
based on two different treatment modalities: non-steroidal anti-inflammatory drugs (NSAIDs) or biologic disease-modifying
anti-rheumatic drug (bDMARD).

Methods: We performed a in an academic hospital a nested case-control study utilizing data from a prospective cohort of
axSpA patients. Diagnosis was based on the ASAS criteria for radiographic axial spondyloarthritis (r-axSpA) and the modi-
fied New York criteria for ankylosing spondylitis. Cases of ankylosis were identified through imaging protocols, supervised
by a senior radiologist while controls were selected from the same cohort, showing no ankylosis at the last follow-up. Con-
trols were matched with cases by age, sex, and treatment category (NSAIDs or biological treatments including TNF-alpha
blockers and IL17 blockers) in a 1:1 ratio. See Figure.

Figure: Study inclusion flow-chart
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Results: 141 patients (16%) had ankylosis, among which 76 were treated with NSAIDs and 65 with bDMARDs. The disease
duration and smoking were risk factors for ankylosis, independent of treatment. Active smoking was however associated
with a higher odds ratio for patients treated with NSAIDs (OR = 6.10, p < 0.0001) compared to those treated with bDMARDs
(OR = 2.72, p = 0.02). In patients treated with NSAIDs, a history of uveitis (OR = 3.3, p = 0.02) and chronic elevation of
C-reactive protein (CRP) (OR = 1.03, p < 0.0001) were associated with ankylosis, whereas in patients on bDMARDs, ele-
vated CRP (OR = 1.03, p = 0.05) but not past history of uveitis was associated with ankylosis. See Table.

Conclusion: In this nested case-control study, results suggest that the risk factors of progression to ankylosis in axSpA are
different between patients on NSAIDs and those on bDMARDs. We need further studies to increase our understanding
about these findings and better address ankylosis risk factors.

Disclosure: P. KRUG: None; A. Lichaa: None; A. Nzeusseu Toukap: AbbVie/Abbott, 6, Amgen, 5, Eli Lilly, 1, Janssen,
1, 5, 6, Novartis, 6, UCB, 1, 6.

Abstract Number: 2347

Drug Survival in Spondyloarthritis: Anti-IL17 Outperforms Anti-TNF in
First Biologic Treatment

Thao Pham1, Raphaëlle Curmin2, BENOIT FLACHAIRE3, Florence Tubach2 and Corinne MICELI4, 1Assistance Publique-
Hôpitaux de Marseille, Marseille, France, 2Cephepi, Sorbonne Université, INSERM, APHP, Paris, Paris, France, 3Aix
Marseille University, Marseille, France, 4Université de Paris Cité, APHP, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Drug survival rates serve as key indicators for assessing both the efficacy and safety of treatments in
real life setting. Our aim was to compare the drug retention of first line biologics, anti-tumor necrosis factor (anti-TNF) thera-
pies or anti-interleukin 17 (anti-IL17) therapies.

Methods: This retrospective cohort study, using data from the French National Health Data System (SNDS), included adult
patients diagnosed with Spondyloarthritis (SpA), encompassing axial SpA (axSpA) and Psoriatic Arthritis (PsA), who initiated
a first biologic, either anti-TNF or anti-IL17 agent, between January 1, 2015, and December 31, 2018. Follow-up extended
until December 31, 2020. We choose to discontinue follow-up before the COVID-19 pandemic period, which could have
had an impact on drug survival. Drug survival was described with Kaplan-Meier curves, and predictive factors were identified
with a multivariable Cox model adjusted for age, gender, calendar initiation period, and potential indication modifiers such as
multiple sclerosis, heart failure, psoriasis, and cancer.

Table: Multivariate analysis of predictors of ankylosis stratified by treatment
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Results: Of the 26,992 SpA patients initiating a first anti-TNF (n = 26,039) or a first anti-IL17 (n = 953), with a median age at
initiation of 44.5 years ± 13.1 and 56.2% female, 25,553 (95.0%) had a diagnosis of axSpA, and 5,453 (20.2%) had PsA.

In the entire population, the median drug survival was 13.2 months (CI95 %: 12.8–13.6) for anti-TNF and 18.3 months (CI95
%: 16.2–21.1) for anti-IL17. The retention rates at 1 and 2 years were 52.3% (51.7-53.0) and 37.4% (36.9-38.0) with anti-
TNF, compared to 60.6% (57.6-63.8) and 43.6% (40.5-46.9) with anti-IL17.

In the axSpA population, the median drug survival was 13.2 months (CI95 %: 12.9–13.7) for anti-TNF and 18.3 months
(CI95 %: 19.0–21.5) for anti-IL17 (adjusted HR = 0.83 [0.76-0.91], p < 0.001). In the PsA population, the median drug sur-
vival was 12.0 months (CI95 %: 11.3–12.5) for anti-TNF and 19.7 months (CI95 %: 16.3–24.5) for anti-IL17 (adjusted HR =
0.73 [0.63-0.83], p < 0.001).

Conclusion:Our cohort study of 26,992 patients with SpA receiving a first biologic drug demonstrated better drug retention
with anti-IL17 than with anti-TNF, regardless of SpA phenotype and independent of potential prescribing bias.

Disclosure: T. Pham: AbbVie, 6, Alfasigma, 6, Celltrion, 5, 6, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Lilly,
6, MSD, 6, Nordic Pharma, 6, Novartis, 6, Pfizer, 6, Sandoz, 5, 6, UCB, 6; R. Curmin: None; B. FLACHAIRE: None;
F. Tubach: None; C. MICELI: None.

Abstract Number: 2348

Bimekizumab Efficacy and Safety Through 4 Years in Moderate to Severe
Plaque Psoriasis: Long-Term Results from a Phase 3 Study and Open-
Label Extension

Diamant Thaçi1, Luis Puig2, Joseph F. Merola3, Denis Jullien4, Antonio Costanzo5, Maggie Wang6, Delphine Deherder7,
José M. L�opez Pinto8 and Mark Lebwohl9, 1Institute and Comprehensive Center for InflammationMedicine, University of
Lübeck, Lübeck, Schleswig-Holstein, Germany, 2Hospital de la Santa Creu i Sant Pau, Universitat Autònoma de
Barcelona, Barcelona, Spain, 3UT Southwestern Medical Center, Dallas, TX, 4Department of Dermatology, Hôpital
Edouard Herriot, Hospices Civils de Lyon, University of Lyon, Lyon, France, 5Department of Dermatology, Humanitas
Clinical and Research Centre, IRCCS, Rozzano, Milan, Italy, 6UCB Pharma, Morrisville, NC, 7UCB Pharma, Braine-l’Alleud,
Belgium, 8UCB Pharma, Madrid, Spain, 9Department of Dermatology, Icahn School of Medicine at Mount Sinai, New
York, NY
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinical improvements through Week 152, with no unexpected safety findings, were previously
reported with bimekizumab (BKZ) in the BE SURE phase 3 trial and BE BRIGHT open-label extension.1,2 Here, we evaluate
long-term efficacy of BKZ, as measured by complete (100% improvement from baseline in Psoriasis Area and Severity Index
[PASI 100]) or near-complete skin clearance (PASI 90), in addition to safety of BKZ, through 4 years of treatment.

Methods: In BE SURE (NCT03412747), patients with moderate to severe plaque psoriasis were randomized 1:1:1 to either
BKZ 320 mg every 4 weeks (Q4W) to Week 16 then Q8W to Week 56 (BKZ Q4W/Q8W), BKZ Q4W to Week
56 (Q4W/Q4W), or adalimumab (ADA) 40 mg Q2W to Week 24 then BKZ Q4W to Week 56 (ADA/BKZ).1

At Week 56, patients could enroll in BE BRIGHT (NCT03598790) to receive open-label BKZ Q4W or Q8W;3 all received BKZ
Q8W from Week 104 or next scheduled visit.

Efficacy data are reported through Week 200 by initial randomization group. Patients discontinuing due to lack of efficacy/
treatment-related adverse events were considered non-responders; multiple imputation was used for other missing data
(modified non-responder imputation).

Treatment-emergent adverse events (TEAEs) occurring whilst receiving BKZ (incidence/100 patient-years [PY]) are reported
through Weeks 0–200.

Results: In BE SURE, 478 patients were randomized to BKZ Q4W/Q8W (N=161), BKZ Q4W/Q4W (N=158), and ADA/BKZ
(N=159).1 At Week 200, PASI 90 was achieved by 83.2% of BKZ Q4W/Q8W-randomized, 82.4% BKZ Q4W/Q4W-random-
ized, and 87.6% ADA/BKZ-randomized patients. PASI 100 was achieved by 58.5%, 61.9%, and 69.5%, respectively.

Week 0–200 serious TEAE rate with BKZ was low (4.9/100 PY). Five deaths occurred (zero treatment-related). The most
common TEAEs were: nasopharyngitis (12.3/100 PY), oral candidiasis (8.3/100 PY), and upper respiratory tract infection
(6.0/100 PY). Most (99.2%) oral candidiasis events were mild or moderate; none led to discontinuation.

Conclusion: Through 4 years, clinical improvements with BKZ were maintained and BKZ was well-tolerated with no unex-
pected safety findings.1,2

References: 1. Thaçi D. Br J Dermatol 2023;188:22–31; 2. Thaçi D. Presented at EADV 2022, P1572; 3. Strober B. Br
J Dermatol 2023;188:749–59.

Previously presented at AAD 2024.

Disclosure: D. Thaçi: AbbVie, 1, 2, 5, 12, Investigator, Almirall, 1, 2, 12, Investigator, Amgen, 1, 2, 12, Investigator,
Boehringer Ingelheim, 1, 2, 12, Investigator, Bristol Myers Squibb, 1, 2, 12, Investigator, Celltrion, 1, 2, 12, Investigator,
Eli Lilly, 1, 2, 12, Investigator, Galapagos, 1, 2, 12, Investigator, Galderma, 1, 2, 12, Investigator, Janssen-Cilag, 1, 2,
12, Investigator, Kyowa Kirin, 1, 2, 12, Investigator, LEO Pharma, 1, 2, 5, 12, Investigator, Novartis, 1, 2, 5, 12, Investi-
gator, Pfizer, 1, 2, 12, Investigator, Regeneron, 1, 2, 12, Investigator, Samsung, 1, 2, 12, Investigator, Sandoz, 1, 2,
12, Investigator, Sanofi, 1, 2, 12, Investigator, Target-Solution, 1, 2, 12, Investigator, UCB Pharma, 1, 2, 12, Investigator;
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L. Puig: AbbVie, 2, 5, 6, Almirall, 2, 5, 6, Amgen, 2, 5, 6, Baxalta, 2, 5, 6, Biogen, 2, 5, 6, Boehringer Ingelheim, 2, 5,
6, Bristol Myers Squibb, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Gebro, 2, 5, 6, Janssen, 2, 5, 6, JS BIOCAD, 2, 5,
6, LEO Pharma, 2, 5, 6, Merck-Serono, 2, 5, 6, MSD, 2, 5, 6, Mylan, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Regeneron,
2, 5, 6, Roche, 2, 5, 6, Samsung-Bioepis, 2, 5, 6, Sandoz, 2, 5, 6, Sanofi-Genzyme, 2, 5, 6, UCB, 2, 5, 6; J. Merola: Abb-
Vie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol Myers Squibb, 2, 12, Investigator,
Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12, Investigator, Lilly, 2, 12, Investigator,
Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investigator, Sanofi, 2, 12, Investigator, Sun
Pharma, 2, 12, Investigator, UCB, 2, 12, Investigator; D. Jullien: AbbVie, 2, 4, 6, 12, Travel/accommodations expenses
covered or reimbursed, Almirall, 2, 4, Amgen, 2, 4, 12, Travel/accommodations expenses covered or reimbursed, Bio-
gen, 2, 4, 12, Travel/accommodations expenses covered or reimbursed, Boehringer Ingelheim, 2, 4, Bristol Myers
Squibb, 2, 4, Celgene, 2, 4, 6, 12, Travel/accommodations expenses covered or reimbursed, Eli Lilly, 2, 4, 6, 12,
Travel/accommodations expenses covered or reimbursed, Fresenius Kabi, 2, 4, 12, Travel/accommodations expenses
covered or reimbursed, Janssen, 2, 4, 6, 12, Travel/accommodations expenses covered or reimbursed, LEO Pharma,
2, 4, 6, 12, Travel/accommodations expenses covered or reimbursed, MEDAC, 2, 4, 6, 12, Travel/accommodations
expenses covered or reimbursed, MSD, 2, 4, 12, Travel/accommodations expenses covered or reimbursed, Novartis,
2, 4, 6, 12, Travel/accommodations expenses covered or reimbursed, Pfizer, 2, 4, 6, 12, Travel/accommodations
expenses covered or reimbursed, Sanofi, 2, 4, 12, Travel/accommodations expenses covered or reimbursed, UCB
Pharma, 2, 4, 12, Travel/accommodations expenses covered or reimbursed; A. Costanzo: AbbVie, 1, 6, 12, Investiga-
tor, Almirall, 1, 6, 12, Investigator, Amgen, 1, 6, 12, Investigator, Boehringer Ingelheim, 1, 6, 12, Investigator, Celgene,
1, 6, 12, Investigator, Eli Lilly, 1, 6, 12, Investigator, Galderma, 1, 6, 12, Investigator, Janssen, 1, 6, 12, Investigator,
LEO Pharma, 1, 6, 12, Investigator, Novartis, 1, 6, 12, Investigator, Pfizer, 1, 6, 12, Investigator, Regeneron, 1, 6,
12, Investigator, Sandoz, 1, 6, 12, Investigator, Sanofi, 1, 6, 12, Investigator, UCB Pharma, 1, 6, 12, Investigator;
M. Wang: UCB Pharma, 3, 12, Shareholder; D. Deherder: UCB Pharma, 3, 12, Shareholder; J. L�opez Pinto: UCB
Pharma, 3, 12, Shareholder; M. Lebwohl: AbbVie, 5, Almirall, 2, AltruBio Inc., 2, Amgen, 5, AnaptysBio, 2, Arcutis,
2, 5, AstraZeneca, 2, Avotres, 2, 5, Boehringer Ingelheim, 2, 5, Brickell Biotech, 2, Bristol Myers Squibb, 2, Cara Ther-
apeutics, 5, Castle Biosciences, 2, Celltrion, 2, CorEvitas, 2, Dermavant Sciences, 2, 5, Eli Lilly, 5, EPI, 2, Evommune
Inc., 2, Facilitation of International Dermatology Education, 2, Forte Biosciences, 2, Foundation for Research and Edu-
cation in Dermatology, 2, Galderma, 2, Genentech, 2, Incyte, 2, 5, Inozyme, 5, Janssen, 5, LEO Pharma, 2, LLC, 5, Meiji
Seika Pharma, 2, Mindera, 2, Mount Sinai, 3, Ortho Dermatologics, 5, Pfizer, 2, Sanofi-Regeneron, 5, Seanergy,
2, Strata, 2, Trevi, 2, UCB Pharma, 5, Verrica, 2.

Abstract Number: 2349

Predictive Potential of Serum Metabolites Associated with Treatment
Response to Interleukin -17 Inhibitors in Patients with PsA

Abigail Cave1, Sheng Han Li2, Nikita Looby3, Max Kotiyar4, Igor Jurisica5, Vathany Kulasingam6, Proton Rahman7 and
Vinod Chandran8, 1Dalhousie University, Alliston, ON, Canada, 2Laboratory Medicine and Pathobiology, University of
Toronto, Toronto, Canada, 3Psoriatic Arthritis Program Schroeder Arthritis Institute, Toronto, Canada, 4Data Science
Discovery Centre for Chronic Dsiease, Krembil Research Institute, Toronto, Canada, 5Departments of Medical Biophysics
and Computer Science and Faculty of Dentistry, University of Toronto and Institute of Neuroimmunology, Slovak
Academy of Sciences, Bratislava, Slovakia, Toronto, ON, Canada, 6Laboratory Medicine Program, Unviersity Health
Network, Toronto, Canada, 7Memorial University of Newfoundland, Faculty of Medicine, Division of Rheumatology,
St. John’s, Canada, 8University of Toronto, Toronto, ON, Canada
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Background/Purpose: There is an unmet need to improve treatments for patients with Psoriatic Arthritis (PsA). Biologic
disease-modifying antirheumatic drugs (bDMARDs) such as interleukin-17 inhibitors (IL-17i) are key therapeutics for PsA
patients. There is limited knowledge of markers that predict response to treatment. This study aims to identify serum metab-
olite markers associated with treatment response to IL-17i at baseline and post treatment to improve treatment plan selec-
tion and patient outcomes.

Methods: In this study, 35 patients (18 males, 17 females with swollen joint count mean 1.83, (SD=3.14), tender joint count
mean 5.03, (SD=7.14), mean 5.85 (SD=11.91) PASI) were treated with were included. Serum samples were collected at
baseline and 3-months post treatment. Patients were classified as responders or non-responders based on clinician evalu-
ations and Disease Activity Index for Psoriatic Arthritis (DAPSA) scores taken pre- and post-treatment. To determine predic-
tive and indicative markers of response to treatment, comparisons were made at baseline and post-treatment between
responders vs non responders. Samples were prepared and analysed using solid-phase microextraction coupled to Liquid
Chromatography-High Resolution Mass Spectrometry (LC-MS) in negative and positive modes through an untargeted
metabolomics approach. Machine learning methods were used to investigate key metabolomic distinctions between
responders and non-responders pre- and post treatment. The top features from machine learning models were then tenta-
tively identified.

Results: When comparing non responders (n = 26) vs responders (n = 9) comparison, LogRegL2 (AUC = 0.966) was the
highest-performing model for negative mode data (10 features), while SVM (AUC= 0.970) was the highest-performing model
for positive mode data (5 features). Some of the features tentatively identified like O-Propanoyl-D-carnitine;
17-Hydroxyprogesterone; L-Tyrosine are connected to other diseases like type 2 diabetes, rheumatoid arthritis,
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inflammatory bowel disease, Crohn’s disease, and obesity. Other tentatively identified metabolites included creatinine, a bio-
marker for chronic kidney disease. Interestingly, cystine one of the potential metabolites plays a role in the detoxification
pathway for dermatophytes.

Conclusion: An untargeted metabolomics approach was employed to uncover potential predictive and indicative markers
and of IL17i treatment response in patients with PsA. Potential metabolites belonging to classes like fatty acyls and carbox-
ylic acids and derivatives have been tentatively identified and associated with the PsA serum metabolome and response to
bDMARDS like TNFi and IL-17i. Closer examination and validation of the circulating metabolites in PsA patients are
ongoing.

Disclosure: A. Cave: None; S. Li: None; N. Looby: None; M. Kotiyar: None; I. Jurisica: None; V. Kulasingam: None;
P. Rahman: AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Janssen, 2, 5, 12, Meeting atten-
dance/travel support, Novartis, 2, 5, Pfizer, 2, UCB, 2; V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal
employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, UCB, 1.

Abstract Number: 2350

Do Smoking and Obesity Impact Secukinumab Treatment Outcomes?
Real-world Data from 1,202 European Patients with Psoriatic Arthritis

Zohra Faizy Ahmadzay1, Stylianos Georgiadis2, Mikkel Ostergaard3, Bente Glintborg4, Signe Møller-Bisgaard5, Marion
Pons6, Jette Heberg7, Sara Nysom Christiansen8, Simon Horskjær Rasmussen6, Anne Gitte Loft9, Isabel Castrejon10, Lucia
Otero-Varela11, Jakub Z�avada12, Karel Pavelka12, Jarno Rutanen13, Laura Kuusalo14, Michael Nissen15, Ziga Rotar16, Katja
Perdan-Pikmajer16, Miguel Bernardes17, Bjorn Gudbjornsson18, Gerdur Gröndal18, Irene E. van der Horst-Bruinsma19,
Karin Laas20, Brigitte Michelsen21, Catalin Codreanu22, Daniela DiGuiseppe23, Burkhard Moeller24, Gökçe Kenar25,
Merete Hetland26 and Lykke Oernbjerg2, 1Rigshospitalet Glostrup and Copenhagen University, Glostrup, Denmark,
2Rigshospitalet Glostrup, Glostrup, Hovedstaden, Denmark, 3Department of Clinical Medicine, University of
Copenhagen and Center for Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark, 4DANBIO,
Rigshospitalet Glostrup and University of Copenhagen, Virum, Denmark, 5Rigshospitalet, Glostrup and Slagelse
Hospital, Glostrup, Denmark, 6Rigshospitalet Glostrup, Glostrup, Denmark, 7Rigshospitalet Glostrup, København V,
Denmark, 8Copenhagen Center for Arthritis Research, Center for Rheumatology and Spine Diseases, Rigshospitalet,
Glostrup, Denmark., Glostrup, Denmark, 9Aarhus University Hospital and Aarhus University, Horsens, Denmark,
10Hospital General Universitario Gregorio Marañ�on and Complutense University of Madrid, Madrid, Spain, 11Spanish
Society of Rheumatology, Madrid, Spain, 12Institute of Rheumatology and Charles University, Praha, Czech Republic,
13Tampere University Hospital, Tampere, Finland, 14University of Turku and Turku University Hospital, Turku, Finland,
15Geneva University Hospital, Geneva, Switzerland, 16University Medical Centre Ljubljana and University of Ljubljana,
Ljubljana, Slovenia, 17São João Hospital Center and FMUP, Lisboa, Portugal, 18Landspitali University Hospital and
University of Iceland, Reykjavik, Iceland, 19Department of Rheumatology, Radboud University Medical Centre, Nijmegen,
Netherlands, 20East-Tallinn Central Hospital, Tallinn, Estonia, 21Rigshospitalet, Glostrup and Diakonhjemmet Hospital
and Sørlandet Hospital, Kristiansand, Norway, 22University of Medicine and Pharmacy, Bucharest, Romania,
23Karolinska Institutet, Stockholm, 24Inselspital - University Hospital Bern, Bern, Switzerland, 25Dokuz Eylul University
School of Medicine, Izmir, Turkey, 26Rigshospitalet Glostrup and University of Copenhagen, Glostrup, Denmark
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Background/Purpose: Smoking and obesity are common in patients with psoriatic arthritis (PsA) and can lead to higher
disease activity and poorer response to treatment with Tumor Necrosis Factor inhibitors (TNFi). Few studies have investi-
gated the impact of these factors on secukinumab (an interleukin 17A inhibitor, IL-17Ai) treatment outcomes. In this study,
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we investigated secukinumab treatment outcomes in routine care patients with PsA and their association with smoking sta-
tus and Body Mass Index (BMI) class.

Methods: Patients with PsA, as diagnosed by their treating physician, initiating secukinumab between 2015 and 2020 with
available data on smoking status and BMI were identified in eight European registries participating in the European Spondy-
loarthritis (EuroSpA) research collaboration. Patients were stratified according to smoking status (never, former, current) and
BMI class (normal [18.5 kg/m2 ≤ BMI < 25 kg/m2], overweight [25 ≤ BMI < 30], obese [BMI ≥30]) at treatment start (baseline).
The 12-month secukinumab retention rates were estimated with Kaplan-Meier curves and compared with Cox regression
across smoking status and BMI class, respectively. The proportion of patients achieving Disease Activity index for Psoriatic
Arthritis in 28 joints (DAPSA28) low disease activity (LDA) after 6 months of treatment was calculated and compared with
logistic regression. All models were adjusted for baseline age, sex, country’s gross domestic product, time since diagnosis,
line of treatment with biologic/targeted disease-modifying antirheumatic drugs, and BMI/smoking status depending on
stratification. Missing baseline covariates and DAPSA28 at 6 months were imputed using multiple imputations with chained
equations.

Results: A total of 1,202 patients were included, the baseline characteristics are shown in Table 1. The 12-month secukinu-
mab retention rates were 79%/73%/72% in never/former/current smokers and 72%/77%/77% in normal-weight/over-
weight/obese patients, respectively, Figures 1A and 2A. Former and current smokers had a ≈30% increased risk of
treatment withdrawal compared with never smokers, while overweight and obese patients had a ≈10% decreased risk
compared to normal weight, Figures 1B and 2B. However, no significant differences in hazard ratios were found. The
6-month LDA rates were 56%/64%/51% in never/former/current smokers and 60%/60%/51% in normal-weight/over-
weight/obese patients, respectively. The odds of achieving DAPSA28 LDA after 6 months were ≈30% higher in former
smokers and ≈25% lower in current smokers compared with never smokers, while the odds were equal in overweight
and ≈25% lower in obese patients compared with normal-weight. However, no significant differences were found in the
odds ratios, Figures 1C and 2C.

Table 1 Baseline characteristics of patients stratified according to smoking status and BMI class.
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Conclusion: In PsA, former and current smokers appeared to have approximately 30% increased risk of withdrawing from
secukinumab treatment within 12 months compared with never smokers, whereas, we found no evidence of an impact of
BMI class. Neither smoking status nor BMI class were associated with the odds of achieving DAPSA28 LDA after six
months. Our findings suggest that smoking impacts the retention of IL-17Ai, similar to what has been demonstrated
for TNFi.

Figure 1 Secukinumab treatment outcomes stratified by smoking status A. Kaplan-Meier curves B. Forest plots of Cox regression analyses* of
12-month retention rates with hazard ratios (HR), and C. Forest plots of logistic regression analyses* of DAPSA28 low disease activity achievement
after 6 months with odds ratios (OR). *Adjusted for baseline age, sex, country’s gross domestic product, time since diagnosis, line of treatment
with biologic/targeted disease-modifying antirheumatic drugs, and BMI.
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Disclosure: Z. Ahmadzay: Novartis, 5, UCB, 5; S. Georgiadis: Novartis, 5, UCB, 5; M. Ostergaard: Abbott, 2, 5,
6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche, 2, UCB Pharma, 2, 6; B. Glintborg: Abb-
Vie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 5, Sandoz, 5; S. Møller-Bisgaard: None; M. Pons: Novartis,
5, UCB, 5; J. Heberg: Novartis, 5, UCB, 5; S. Christiansen: Novartis, 5; S. Rasmussen: Novartis, 5; A. Loft: AbbVie/
Abbott, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; I. Castrejon: None; L. Otero-Varela:

Figure 2 Secukinumab treatment outcomes stratified by BMI class A. Kaplan-Meier curves B. Forest plots of Cox regression analyses* of
12-month retention rates with hazard ratios (HR), and C. Forest plots of logistic regression analyses* of DAPSA28 LDA achievement after 6 months
with odds ratios (OR). *Adjusted for baseline age, sex, country’s gross domestic product, time since diagnosis, line of treatment with biologic/
targeted disease-modifying antirheumatic drugs, and smoking status.
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None; J. Z�avada: AbbVie/Abbott, 1, AstraZeneca, 6, Eli Lilly, 6, Sanofi, 6, Sobi, 6, UCB, 6; K. Pavelka: AbbVie/Abbott,
6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, UCB, 6; J. Rutanen: None;
L. Kuusalo: None; M. Nissen: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Janssen, 2, 6, 12, Support for conference participa-
tion, Novartis, 2, 2, 5, 6, 6, Pfizer, 2, 6, UCB, 2, 6, 12, Support for conference participation; Z. Rotar: None;
K. Perdan-Pikmajer: None; M. Bernardes: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, 2, 6, GlaxoSmithKlein(GSK),
2, Janssen, 1, 2, 6, Pfizer, 2; B. Gudbjornsson: None; G. Gröndal: None; I. van der Horst-Bruinsma: AbbVie, 2, 5,
12, Fees received for lectures, BMS, 12, Fees received for lectures, Eli Lilly, 2, MSD, 2, 5, 12, Fees received for lectures,
Novartis, 2, Pfizer, 5, 12, Fees received for lectures, UCB Pharma, 2, 5;K. Laas: AbbVie/Abbott, 6, Janssen, 6, Novartis,
6; B. Michelsen: Novartis, 5, 6; C. Codreanu: AbbVie/Abbott, 2, 6, Amgen, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly,
2, 6, Ewopharma, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Sandoz, 2, 6; D. DiGuiseppe: None; B. Moeller: Amgen, 5, Eli Lilly,
6, Janssen, 6, Novartis, 6, 6, Pfizer, 6; G. Kenar: None; M. Hetland: AbbVie/Abbott, 5, 12, Paid to my institution, no
personal fee, Bristol-Myers Squibb(BMS), 5, 12, Paid to my institution, no personal fee, Eli Lilly, 5, 12, Paid to my insti-
tution, no personal fee, Medac, 6, 12, Paid to my institution, no personal fee, Merck/MSD, 5, 12, Paid to my institution,
no personal fee, Novartis, 5, 6, Pfizer, 5, 6, 12, Paid to my institution, no personal fee, Sandoz, 5, 6, 12, Paid to my insti-
tution, no personal fee, UCB, 6, 12, Paid to my institution, no personal fee; L. Oernbjerg: Novartis, 5, UCB, 5.

Abstract Number: 2351

Low Uveitis Rates in Patients with Axial Spondyloarthritis or Psoriatic
Arthritis Treated with Bimekizumab: Long-Term Results from Phase 2b/3
Trials

Irene E. van der Horst-Bruinsma1, Matthew A. Brown2, Floris van Gaalen3, Nigil Haroon4, Lianne S Gensler5, Alexander
Marten6, Myriam Manente7, George Stojan8, Thomas Vaux9, Katy White9, Atul Deodhar10 and Martin Rudwaleit11,
1Department of Rheumatology, Radboud University Medical Centre, Nijmegen, Netherlands, 2Genomics England,
London, United Kingdom, 3LUMC, Leiden, Zuid-Holland, Netherlands, 4Department of Medicine/Rheumatology,
University Health Network, Schroeder Arthritis Institute, University of Toronto, Toronto, ON, Canada, 5Department of
Medicine/Rheumatology, University of California, San Francisco, San Francisco, CA, 6UCB Pharma, Monheim am Rhein,
Germany, 7UCB Pharma, Braine-l’Alleud, Belgium, 8UCB Pharma, Atlanta, GA, 9UCB Pharma, Slough, United Kingdom,
10Division of Arthritis and Rheumatic Diseases, Oregon Health & Science University, Portland, OR, 11University of
Bielefeld, Klinikum Bielefeld, Bielefeld, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Acute anterior uveitis (‘uveitis’) is a common extra-musculoskeletal manifestation in patients (pts)
with spondyloarthritis (SpA), and incidence varies with SpA type and disease duration.1,2,3 Interleukin (IL)-17 has been impli-
cated in the pathogenesis of uveitis; however, previous data have not demonstrated the efficacy for IL-17A inhibition alone in
managing the condition.4,5 The exposure-adjusted incidence rate (EAIR) per 100 pt-years (PY) of uveitis was lower in pts
with axial SpA (axSpA) randomized to bimekizumab (BKZ; 1.8/100 PY), a dual IL-17A/F inhibitor, versus placebo
(15.4/100 PY) after 16 weeks.6 Here, we report long-term incidence of uveitis following BKZ treatment in pts with axSpA
or psoriatic arthritis (PsA).

Methods: Safety data are reported for two pools, each comprising three phase 2b/3 (ph2b/3) studies and their open-label
extensions, in pts with active axSpA (non-radiographic and radiographic axSpA) and active PsA, respectively (Figure 1).
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Uveitis events were identified using the preferred terms “autoimmune uveitis”, “iridocyclitis”, “iritis”, and “uveitis”, coded
according to MedDRA v19.0; note that “acute anterior uveitis” was not a specific preferred term available in MedDRA
v19.0. Uveitis rates and EAIRs/100 PY for pts who received ≥1 BKZ 160 mg dose are reported (data cut-off: July 2023).

Results: Pts with axSpA (N=848) had a mean age (standard deviation [SD]) of 40.3 (11.9) years, and pts with PsA (N=1,409)
had a mean age (SD) of 49.3 (12.4) years, with a mean time since diagnosis (SD) of 6.1 (7.8) and 7.0 (8.0) years, respectively.
Of pts with axSpA, 130 (15.3%) had a history of uveitis; 21 (1.5%) pts with PsA had a history of uveitis. The majority of pts
with axSpA were HLA-B27 positive (717/848 [84.6%]).

Figure 1. Two safety pools (axSpA, PsA) of patients treated with BKZ 160 mg Q4W across six phase 2b/3 studies and their open-label extensions

Figure 2. Incidence of uveitis (EAIR/100 PY [95% CI]) in patients with axSpA stratified by history of uveitis
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In pts with axSpA across the pooled ph2b/3 axSpA trial data, BKZ exposure was 2,514 PY. Uveitis occurred in 31/848
(3.7%; EAIR [95% CI]: 1.3/100 PY [0.9, 1.8]) pts overall and in 18/130 (13.8%; 4.8/100 PY [2.8, 7.6]) pts with history of uve-
itis. In pts without a history of uveitis, 13/718 (1.8%; 0.6/100 PY [0.3, 1.1]) pts had uveitis events (Figure 2). All events were
mild/moderate, one led to treatment discontinuation.

Incidence of uveitis in pts with PsA was low across the pooled ph2b/3 PsA trial data (total BKZ exposure: 3,656 PY); uveitis
occurred in three (0.2%; 0.1/100 PY [0.0, 0.2]) pts overall; one had a history of uveitis. No uveitis events led to treatment
discontinuation.

Conclusion: Across 2,514 PY in pts with axSpA and 3,656 PY in pts with PsA, the long-term data suggest that the inci-
dence of uveitis in pts treated with BKZ remains low.

References: 1. Robinson PC. Arthritis Rheumatol. 2015;67:140–51; 2. L�opez-Medina C. RMDOpen 2019;5:e001108;
3. Delm�as A. RMD Open 2023;9:e002781; 4. Dick AD. J. Opthalmol. 2013;120:777–87; 5. Kwon OC. Rheumatol. 2024;
keae003; 6. Rudwaleit M. Ann Rheum Dis. 2023;82:614–5; 7. Baraliakos X. Ann Rheum Dis. 2024;83:199–213. 8.
Mease PJ. Arthritis Rheumatol. 2023;75(suppl 9). Abstract 0511.

Disclosure: I. van der Horst-Bruinsma: AbbVie, 2, 5, 12, Fees received for lectures, BMS, 12, Fees received for lec-
tures, Eli Lilly, 2, MSD, 2, 5, 12, Fees received for lectures, Novartis, 2, Pfizer, 5, 12, Fees received for lectures, UCB
Pharma, 2, 5; M. Brown: Clementia, 2, Grey Wolf Therapeutics, 2, Incyte, 2, Ipsen, 2, Novartis, 6, Pfizer, 2, 6, Regen-
eron, 2, UCB Pharma, 5, Xinthera, 2; F. vanGaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees, Eli Lilly, 12, Per-
sonal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 2, 5, Stichting ASAS, 5, Stichting Vrienden van Sole
Mio, 5, UCB Pharma, 5; N. Haroon: AbbVie, 2, Novartis, 2, UCB Pharma, 2; L. Gensler: AbbVie/Abbott, 2, Acelyrin,
2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; A. Marten: UCB
Pharma, 3;M.Manente: UCB Pharma, 3, 11;G. Stojan: UCB Pharma, 3, 11; T. Vaux: UCB Pharma, 3, 12, Shareholder;
K. White: UCB Pharma, 3, 11; A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5,
6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; M. Rudwaleit: AbbVie, 2, 6, Boehringer Ingelheim, 6, Chugai, 6, Eli Lilly, 2, 6,
Janssen, 6, Novartis, 2, 6, Pfizer, 6, UCB Pharma, 2, 6.
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Bimekizumab Treatment Was Efficacious to 2 Years Regardless of
Duration of axSpA Symptoms: Results from Two Phase 3 Studies

Sofia Ramiro1, Fabian Proft2, Raj Sengupta3, Astrid van Tubergen4, Anna Molto5, Lianne S Gensler6, Mitsumasa
Kishimoto7, Vanessa Taieb8, Diana Voiniciuc9, Ute Massow10 and Victoria Navarro Comp�an11, 1Leiden University Medical
Center, Bunde, Netherlands, 2Charité – Universitätsmedizin Berlin, corporate member of Freie Universität Berlin and
Humboldt-Universität zu Berlin, Berlin, Germany, 3Royal National Hospital for Rheumatic Diseases, Bath,
United Kingdom, 4Department of Medicine, Division of Rheumatology, Maastricht University Medical Center, Maastricht,
Netherlands, 5Groupe Hospitalier Cochin, AP-HP, Paris, France, 6Department of Medicine/Rheumatology, University of
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Background/Purpose: Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A, showed efficacy to Week (Wk) 52 in patients (pts) with non-radiographic and radiographic axial spondyloarthritis (nr-/
r-axSpA) in the phase 3 trials BE MOBILE 1 and 2.1,2 We compare impact of shorter vs longer duration of symptoms
(DoS) on BKZ efficacy to 2 years (yrs).

Methods: In BE MOBILE 1 (nr-axSpA; NCT03928704) and 2 (r-axSpA; NCT03928743), pts were randomized to BKZ or
placebo (PBO); all received BKZ in Wks 16–52. At Wk 52, pts could enter an ongoing open-label extension
(NCT04436640) and receive BKZ. We report outcomes to Wk 104 for pts with DoS ≤2/ >2 yrs (ASAS early axSpA
definition),3 and ≤5/ >5 yrs to optimize subgroup sample sizes (BE MOBILE 2 DoS ≤2 n=17). Continuous BKZ pts and
PBO/BKZ switchers were pooled within each trial from Wk 52.

Figure 1. ASAS40 stratified by duration of symptoms (NRI)
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We report ASAS40 (non-responder imputation), ASDAS < 2.1 (multiple imputation [MI]), and BASDAI change from baseline
(CfB; MI) for pts with DoS ≤5/ >5 (both trials) and DoS ≤2/ >2 (BE MOBILE 1). We report mean MRI sacroiliac joint (SIJ)
SPARCC inflammation score (observed case) for MRI sub-study pts with DoS ≤5/ >5 (BE MOBILE 1 only; BE MOBILE
2 MRI sub-study DoS ≤5 n=27).

To compare BKZ vs PBO efficacy between DoS subgroups, Wk 16 relative odds ratios (ASAS40, ASDAS < 2.1) and relative
differences (BASDAI CfB, MRI SIJ SPARCC) were calculated, sample size permitting. Trials were not powered for post hoc
analyses; results should be interpreted as nominal.

Results: Better outcomes were seen with BKZ vs PBO at Wk 16, regardless of DoS. Outcomes were sustained or improved
in all DoS subgroups to Wk 104.

Figure 2. ASDAS <2.1 stratified by duration of symptoms (MI)
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At Wk 16, numerically larger proportions of BKZ-treated pts with DoS ≤5/≤2 achieved ASAS40 and ASDAS < 2.1 vs pts with
DoS >5/ >2, respectively. No statistically significant difference was detected between DoS ≤5/ >5 (BE MOBILE 1 and 2) or
between DoS ≤2/ >2 (BE MOBILE 1). At Wk 104, numerically larger proportions of pts with DoS ≤5/≤2 achieved ASAS40
and ASDAS < 2.1 (Figures 1−2).

No statistically significant difference was detected in Wk 16 relative differences in mean BASDAI CfB between DoS ≤5/ >5 or
DoS ≤2/ >2 in BE MOBILE 1, but larger improvement was found in BASDAI in pts with DoS ≤5 vs >5 in BE MOBILE 2. There
were numerically larger reductions (i.e., improvements) from baseline in mean BASDAI for pts with DoS ≤5/≤2 at Wk 104 vs
pts with DoS >5/ >2, respectively (Figure 3).

Figure 3. BASDAI change from baseline stratified by duration of symptoms (MI)
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Baseline MRI SIJ SPARCC scores indicated more inflammation in pts with DoS ≤5 vs >5. BKZ treatment led to reduction in
mean MRI SIJ SPARCC scores to Wk 16; vs PBO, no statistically significant difference was detected between DoS ≤5/ >5 in
BE MOBILE 1 (relative difference [95% CI]: −3.10 [−8.09, 1.90]). Mean MRI SIJ SPARCC scores remained low to Wk
104 (DoS ≤5: 2.03 [n=40], DoS >5: 2.83 [n=55]) and indicated resolution of inflammation, regardless of DoS.

Conclusion: BKZ treatment was efficacious to 2 yrs, regardless of DoS. Overall, no difference in Wk 16 treatment effect of
BKZ vs PBO between pts with shorter vs longer DoS was found.

References: 1. van der Heijde D. Ann Rheum Dis 2023;82(4):515–26; 2. Baraliakos X. Ann Rheum Dis 2024;83:199–
213; 3. Navarro-Comp�an V. Ann Rheum Dis 2023;10.1136/ard-2023-224232.

Disclosure: S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Galapagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2,
5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Galapagos,
2, 6, Hexal, 2, 6, Janssen, 2, 6, Medscape, 2, 5, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5,
6; R. Sengupta: AbbVie, 2, 5, 6, Biogen, 2, 6, Celgene, 2, 5, 6, Eli Lilly, 2, MSD, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, UCB
Pharma, 2, 5, 6; A. van Tubergen: MSD, 5, Novartis, 2, 5, Pfizer, 2, 5, 6, UCB Pharma, 2, 5; A. Molto: AbbVie, 2, 5,
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Background/Purpose: In the Phase 3 DISCOVER (D)-1 and -2 studies, guselkumab (GUS; IL-23p19-subunit inhibitor)
100 mg every 4 weeks (Q4W) or Q8W significantly improved joint and skin symptoms in active PsA patients (pts). In D2,
GUS-treated pts had lower rates of radiographic progression (RP) vs placebo (PBO) at W24, with durable suppression of
RP through 2 years.1,2 Assessing the impact of GUS on joint disease activity (DA)/progression using an instrument suitable
for routine care may facilitate disease monitoring in this setting. The clinical DA Index for PsA (cDAPSA), a version of DAPSA
omitting CRP, performs similarly to DAPSA.3 These post hoc analyses describe the transition between cDAPSA DA states
through W52 in GUS- vs PBO-treated PsA pts (pooled D1+D2) and evaluate the association between earlier clinical
improvement in joint DA and long-term RP through 2 years in D2.

Methods: D1 (31% TNF inhibitor [TNFi]-experienced) & D2 (biologic-naïve) enrolled adults with active PsA despite conven-
tional synthetic csDMARDs. Pts were randomized 1:1:1 to GUS 100 mg Q4W; GUS 100 mg at W0, W4, then Q8W; or
PBO!GUS 100 mg Q4W at W24. Pts with moderate ( >13 to ≤27) or high ( >27) levels of joint DA (ModDA/HDA; cDAPSA
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>13) at baseline (BL) were included. cDAPSA low DA/remission (LDA/REM; ≤13) rates through W52 were determined using
nonresponder imputation for missing data; rates through W24 were compared between GUS vs PBO with logistic regres-
sion adjusting for prior TNFi and BL csDMARD use and cDAPSA. Among GUS-randomized pts (RP evaluated) in D2, a pre-
dictive model (mixed linear) assessed associations between W8 improvement in DA (shift from cDAPSA ModDA/
HDA!LDA/REM) and changes in total PsA-modified van der Heijde-Sharp [vdH-S] score through W100, after adjusting
for known BL determinants of RP (vdH-S score, age, gender, CRP).

Results: Of 1120 D1&2 pts, 947 (84.6%: cDAPSA HAD) and 166 (14.8%: ModDA) were evaluated. W8 cDAPSA LDA/REM
rates were significantly higher in GUS Q4W/Q8W pts vs PBO (18.8%/17%; vs 7.3%; p≤0.0001); corresponding W8 odds
ratios (OR) vs PBO were enhanced by W24 (ORQ4W=3.0!3.3; ORQ8W=2.6!3.2). Response rates increased through
W52 of GUSQ4W and Q8W (Fig 1). Among GUS-randomized D2 pts, achievement of cDAPSA LDA/REM at W8 associated
with significantly lower rates of RP through W100. The effect of W8 cDAPSA LDA/REM on future RP strengthened over time
among achievers vs non-achievers (least square means difference at W52= -1.03 [p=0.03] and W100= -1.87 [p=0.01];
Fig 2).

Conclusion: Among PsA pts with ModDA/HDA, GUS was associated with significantly greater rates of cDAPSA LDA/REM
achievement vs PBO at W8 (after 2 doses). Response rates increased over time, with nearly 40% and >50% of GUS-
randomized pts achieving cDAPSA LDA/REM at Weeks 24 and 52, respectively. Earlier improvements in joint DA
(W8 cDAPSA LDA/REM) among biologic-naïve GUS-treated pts associated with significantly lower RP rates through 2 years.
Results highlight the potential utility of cDAPSA in routine care to monitor short-and long-term improvements in joint DA
among GUS-treated PsA pts.

1. Mease P. Lancet 2020;395:1126
2. McInnes I. Arthritis Rheumatol 2022;74:475
3. Schoels M. Ann Rheum Dis 2016;75:811

Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; A. Gottlieb: Amgen, 1, 2,
AnaptypsBio, 1, 2, Avotres Therapeutics, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeu-
tics, 1, 2, Eli Lilly, 1, 2, Highlights Therapeutics, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, Sanofi, 1, 2, Teva, 1, 2, UCB, 1, 2,
5, Xbiotech, 1, 2; I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene, 2, Compu-
gen, 2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6; N. Shiff: AbbVie,
11, Childhood Arthritis and Rheumatology Research Alliance, 12, received salary support, within the past 3 years, Gil-
ead, 11, Iovance, 11, Janssen Scientific Affairs, LLC, 3, Jazz, 11, Johnson & Johnson, 11, Novavax, 11, Novo-Nordisk,
11, Pfizer, 11, Viatris, 11; T. Thomas: Janssen, 3, Johnson & Johnson, 11; E. Rampakakis: Janssen, 2, JSS Medical
Research, 3; F. Nantel: Janssen, 2, Johnson & Johnson, 11; F. Lavie: Immunology Global Medical Affairs, Janssen
Pharmaceutical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; P. Rahman: AbbVie, 2, Amgen, 2, Bris-
tol Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Janssen, 2, 5, 12, Meeting attendance/travel support, Novartis, 2, 5, Pfizer,
2, UCB, 2.
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Abstract Number: 2354

Predictors of Clinical Response to Intravenous Secukinumab Among
Patients with PsA: A Post Hoc Analysis of a Phase 3 Trial

Alan Kivitz1, Liliana Sedova2, Melvin Churchill3, Cynthia Vizcaya4, Reema Sutariya5, Wenhao Cao5 and Atul Singhal6,
1Altoona Center for Clinical Research, Duncansville, PA, 2Institute of Rheumatology, Prague, and Clinic of Rheumatology,
1st Faculty of Medicine, Charles University in Prague, Prague, Czech Republic, 3Arthritis Center of Nebraska, Lincoln, NE,
4Novartis Pharma AG, Basel, Switzerland, 5Novartis Pharmaceuticals Corporation, East Hanover, NJ, 6Southwest Arthritis
Research Group, Mesquite, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To assess baseline demographics and clinical characteristics of patients with PsA that are most
associated with achievement of clinical response to intravenous (IV) secukinumab in the phase 3 INVIGORATE-2 study.

Methods: INVIGORATE-2 (NCT04209205) is a randomized, double-blind, placebo-controlled trial of IV secukinumab in
patients with active PsA. Patients aged ≥18 years who fulfilled the ClASsification criteria for Psoriatic ARthritis (CASPAR)
and had a diagnosis of PsA for ≥6months were randomized 1:1 to IV secukinumab (6 mg/kg at baseline followed by 3mg/kg
every 4 weeks thereafter) or placebo (every 4 weeks) to Week 16. Only patients randomized to IV secukinumab were
included in this post hoc analysis. Univariate logistic regression analyses using generalized estimating equations were

ACR50, 50% improvement in ACR response criteria; SJC76, swollen joint count in 76 joints; TJC78, tender joint count in 78 joints; TNFi, tumor
necrosis factor inhibitor.
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ACR50, 50% improvement in ACR response criteria; TJC78, tender joint count in 78 joints. a Selected from a repeated measure multivariable
logistic regression model, with ACR50 at Weeks 4, 8, 12, and 16 as the response variable (P<.1).

ACR50, 50% improvement in ACR response criteria; IV, intravenous; TJC78, tender joint count in 78 joints. a The median baseline TJC78 for
patients included in this analysis was 16.
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performed to identify baseline characteristics (including demographics, treatment history, disease history and characteris-
tics, and quality-of-life characteristics; Table 1) that were likely associated (P<. 2) with achievement of 50% improvement
in ACR response criteria (ACR50; the primary endpoint in INVIGORATE-2) from Weeks 4 to 16. These potential predictors
were subsequently entered into a repeated measure multivariable logistic regression (RMMLR) model for further selection
(P<. 1 to keep). For the predictors kept by the RMMLR model, descriptive subgroup summaries of ACR50 response rates
through Week 16 are provided. All P values derived from this post hoc analysis are nominal.

Results: A total of 191 patients with PsA who received IV secukinumab in INVIGORATE-2 were included in this post hoc
analysis. The overall ACR50 response rate at Week 16 for patients receiving secukinumab in INVIGORATE-2 was 31.4%.
Baseline dactylitis (odds ratio [95% CI]; 1.89 [1.06-3.39]; P=.03) was associated with greater achievement of ACR50 from
Weeks 4 to 16, while baseline enthesitis (0.52 [0.29-0.93]; P=.03) and methotrexate use (0.55 [0.31-0.96]; P=.03) were
associated with slightly lower achievement of ACR50 (Figure 1). Additionally, lower tender joint count in 78 joints (TJC78;
continuous variable) was associated with slightly lower ACR50 response rates (0.99 [0.97-1.00]; P<. 01). From Weeks
4 to 16, ACR50 response rates were higher in patients without baseline enthesitis vs those with enthesitis and in patients
not taking methotrexate at baseline vs those taking methotrexate (Figure 2). In contrast, smaller differences in ACR50
response rates from Weeks 4 to 16 were seen in patients with baseline dactylitis vs those without dactylitis and in patients
with TJC78 below the median value of 16 vs those with TJC78 ≥16. Other disease characteristics and demographics,
including BMI, sex, and age, were not shown to be predictive of ACR50 response.

Conclusion: For patients with PsA receiving IV secukinumab in INVIGORATE-2, baseline dactylitis was associated with
greater achievement of clinical response from Weeks 4 to 16, while baseline enthesitis, higher TJC78, and methotrexate
use were associated with lower achievement of clinical response. However, patients experienced clinical benefit from secu-
kinumab regardless of demographics or baseline characteristics.

Disclosure: A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11, Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific Expert-
Genzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly,
6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational, Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda,
2, UCB, 2, 6, XBiotech, 2; L. Sedova: AbbVie, 6, 12, Conducted clinical trials for Abbvie, Amgen, 12, Conducted clinical
trials for Amgen, Bristol-Myers Squibb(BMS), 6, 12, Conducted clinical trials for BMS, Eli Lilly, 6, Novartis, 6, 12, Con-
ducted clinical trials for Novartis, Pfizer, 6, 12, Conducted clinical trials for Pfizer, UCB, 12, Conducted clinical trials for
UCB; M. Churchill: Novartis, 12, Has served as a clinical investigator for Novartis; C. Vizcaya: Novartis, 3, 8;
R. Sutariya: Novartis, 3, 8; W. Cao: Novartis, 3, 8; A. Singhal: AbbVie, 5, 6, Amgen, 5, AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 5, Fujifilm, 5, Gilead, 5, Janssen, 5, Lilly, 5, Mallinckrodt, 5, MedImmune, 5, Nichi-Iko, 5, Novartis, 5, Pfi-
zer, 5, Regeneron, 5, Roche, 5, Sanofi, 5, UCB, 5.

Abstract Number: 2355

Efficacy of Risankizumab Across Distinct PsA Phenotypes Identified with
Machine Learning Analytics Using Data from Biologic DMARD-Naive
Patients in Two Phase 3 Clinical Trials

Laure Gossec1, Andra Balanescu2, Maria Antonietta D’Agostino3, Alexis Ogdie4, Philipp Sewerin5, Yu Deng6, Linyu Shi6,
Yoshiyuki Sugimoto7, Sheng Zhong6, Yunzhao Xing6, Ralph Lippe6 and Mitsumasa Kishimoto8, 1Sorbonne Université,
Paris, France, 2UNIVERSITY OF MEDICINE AND PHARMACY CAROL DAVILA, Bucharest, Romania, 3Versailles-Saint-
Quentin University (INSERM U1173, Laboratoire d’Excellence INFLAMEX); University Hospital Ambroise Paré, Versailles,
France, 4Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA,
5Rheumazentrum Ruhrgebiet, Ruhr University Bochum, Bochum, Germany, 6AbbVie Inc., North Chicago, IL, 7AbbVie GK,
Tokyo, Tokyo, Japan, 8Department of Nephrology and Rheumatology, Kyorin University School of Medicine, Tokyo, Japan
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Risankizumab (RZB), an IL-23 p19 inhibitor, is well tolerated and provides long-term efficacy
through 100 weeks in adults with PsA, demonstrated by the phase 3 KEEPsAKE 1 and KEEPsAKE 2 studies (Kristensen
LE, et al. Rheumatol Ther. 2024 [Epub]; Östör A, et al. Rheumatol Ther. 2024 [Epub]). Cluster analysis is a data-driven
hypothesis-free unsupervised machine learning approach that can potentially inform treatment decisions. This cluster anal-
ysis classified patients into PsA phenotype clusters using baseline characteristics. The probability of response to RZB was
assessed by cluster at 24, 52, and 100 weeks of treatment.

Methods: This post hoc analysis of KEEPsAKE 1 and KEEPsAKE 2 evaluated data from bDMARD-naive adult patients with
PsA. Patients in the 2 trials were required to have at least 5 tender and 5 swollen joints to be included. A finite mixture model
was used to determine clusters; baseline demographic and clinical characteristics were input features. Variables with excess
missing data/collinearity and patients with missing data were excluded. Optimal number of clusters and stability were
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assessed. Using descriptive statistics, baseline clinical and demographic characteristics were described for each cluster, as
was efficacy by cluster at weeks 24, 52, and 100 for patients who received continuous RZB. Efficacy endpoints were
response rates of minimal disease activity (MDA), Disease Activity in PsA low disease activity (DAPSA LDA), TJC improve-
ment ≥ 50%, SJC improvement ≥ 50%, and clinically meaningful improvement in HAQ-Disability Index (score decrease of
≥ 0.35).

Results:Out of 1196 patients, 1119 (93.6%) were analyzed after excluding those with missing data. Five distinct phenotypic
clusters were identified: patients with PsA that was (1) moderate disease activity across all domains (n [%] = 451 [40.3]),
(2) hand dominant (154 [13.8]), (3) high disease activity across all domains (157 [14.0]), (4) dactylitis and feet dominant
(124 [11.1]), and (5) enthesitis and large joints dominant (233 [20.8]; Figure 1). At baseline, clusters 1 and 4 were younger
and had lower BMI; clusters 3 and 5 had a higher proportion of patients with BMI ≥ 30; cluster 4 had mainly male and cluster
5 had mainly female patients (Table). In patients receiving continuous RZB, the achievement of remission/low disease
appeared higher in the more moderate disease activity clusters as expected, with 32.2%–57.0% of patients achieving
MDA and 51.5%–79.2% DAPSA LDA at week 100; however, rates of response (change over time) appeared similar in all
clusters, indicating consistent efficacy of RZB across the spectrum of PsA patients (Figure 2).

Conclusion: In this post hoc analysis, 5 distinct PsA phenotype clusters were identified based on the demographic and clin-
ical features of PsA. RZB demonstrated efficacy across all 5 clusters through 100 weeks of treatment with notably highest
achievement of remission/low disease in clusters 1 (moderate PsA activity) and 4 (dactylitis/feet dominant). These findings
help to identify PsA phenotypes that may respond particularly well to RZB.

Disclosure: L. Gossec: AbbVie, 2, 5, Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5,
Galapagos, 2, Janssen, 2, MSD, 2, Novartis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5; A. Balanescu: AbbVie, 2, 6, Akros,
12, Clinical trial investigator, AlphaSigma, 2, 6, Amgen, 2, 6, Angellini, 2, 6, AstraZeneca, 2, 6, 12, Clinical trial investi-
gator, Berlin-Chemie, 2, 6, Biogen, 2, 6, Bristol Myers Squibb, 2, 6, 12, Clinical trial investigator, GlaxoSmithKline,
12, Clinical trial investigator, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, 12, Clinical trial investigator, Novartis, 2, 6, 12, Clinical
trial investigator, Pfizer, 2, 6, 12, Clinical trial investigator, Roche, 2, 6, 12, Clinical trial investigator, Sandoz, 2, 6,
12, Clinical trial investigator, Sanofi, 12, Clinical trial investigator, Teva, 2, 6, UCB, 2, 6, 12, Clinical trial investigator,
Zentiva, 2, 6;M. D’Agostino: AbbVie, 2, 6, AmGen, 2, 6, BMS, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, Novartis,
2, 6, Pfizer, 2, 6; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly,
2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; P. Sewerin:
AbbVie, 2, 5, 6, Biogen, 2, 6, Bristol Myers Squibb, 2, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Hexal, 2, 6, Janssen-Cilag, 2, 5,
6, Lilly, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, Sanofi-Genzyme, 2, 5, Swedish Orphan Biovitrum, 2, 6, UCB,
2, 5, 6; Y. Deng: AbbVie, 3, 11; L. Shi: AbbVie, 3, 11; Y. Sugimoto: AbbVie, 3, 11; S. Zhong: AbbVie, 3, 11; Y. Xing:
AbbVie, 3, 11; R. Lippe: AbbVie, 3, 11; M. Kishimoto: AbbVie, 2, 6, Amgen, 2, 6, Asahi-Kasei Pharma, 2, 6, Astellas,
2, 6, Ayumi Pharma, 2, 6, Bristol Myers Squibb, 2, 6, Chugai, 2, 6, Daiichi-Sankyo, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead,
2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Tanabe-Mitsubishi, 2, 6, UCB, 2, 6.
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Abstract Number: 2356

Baseline Characteristics of Patients with Psoriatic Arthritis Treated with
Ixekizumab or Interleukin-23 Inhibitors and Interim Effectiveness Results
from an Observational Study in the US

KURT OELKE1, Emily Edson Heredia2, Sarah Ross2, Jeffrey Lisse2, Jennifer Pustizzi2, Ali Sheikhi Mehrabadi2, Natalia
Bello2, Frederick Murphy3, Shikha Singla4 and Siba Raychaudhuri5, 1Rheumatic Disease Center, Glendale, WI, 2Eli Lilly
and Company, Indianapolis, IN, 3Altoona Arthritis & Osteoporosis Center, Duncansville, PA, 4Medical College of
Wisconsin, Milwaukee, WI, 5UC Davis, School of Medicine/ VA Medical Center, Sacramento, Davis, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ixekizumab (IXE), a high-affinity monoclonal antibody that selectively targets interleukin (IL)-17A, has
demonstrated efficacy in treating psoriatic arthritis (PsA) in Phase 3/4 clinical trials (Mease PJ et al. 2017; Nash P et al. 2017;
Smolen JS et al. 2020). Here, we present interim data at baseline, Week (W) 4, and W12 in patients with active PsA treated
with IXE or an IL 23p19 inhibitor (IL-23i) who enrolled in the prospective site-based Psoriatic Arthritis Real-World Study in US
(PARTUS).

Methods: PARTUS is a non-interventional observational study enrolling adult patients with active PsA (clinical Disease Activ-
ity Index for PsA [cDAPSA] >4), who meet CASPAR criteria, and are initiating IXE or an IL-23i, guselkumab (GUS) or risanki-
zumab (RZB), in accordance with the FDA labeling in a US clinical setting. The primary objective is to assess the real-world
effectiveness in patients with PsA treated with IXE. This pre-specified interim analysis was carried out when approximately
50 patients treated with IXE completed W12. Disease activity (as measured by the cDAPSA), remission of disease activity
(as measured by the proportion of patients achieving cDAPSA ≤4), low disease activity (as measured by the proportion of
patients achieving cDAPSA ≤13, in patients with cDAPSA score >13 at baseline), and health-related quality of life

Table 1. Baseline characteristics in patients with active PsA treated with IXE or IL-23i (GUS and RZB). Mean [standard deviation] unless otherwise
stated. Abbreviations: csDMARD, conventional synthetic disease-modifying antirheumatic drug; BMI, body mass index; BSA, body surface area;
cDAPSA, clinical Disease Activity Index for PsA; GUS, guselkumab; IL-23i, interleukin 23p19 inhibitor; IXE, ixekizumab; n, number of patients in the
specified category; N, number of patients in each cohort; PsA, psoriatic arthritis; PsAID-12, Psoriatic Arthritis Impact of Disease; RZB, risankizu-
mab; SJC, swollen joint count; TJC, tender joint count; tsDMARD, targeted synthetic disease-modifying antirheumatic drug.
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(as measured by the Psoriatic Arthritis Impact of Disease [PsAID-12] score) were evaluated at W4 and W12. Descriptive sta-
tistics on observed data are presented. Mean and standard deviations (SD) are reported for continuous variables, while
counts and percentages are reported for categorical variables.

Results: At the time of this interim analysis, 52 patients in the IXE cohort and 58 patients in the IL-23i cohort completed W12.
Baseline characteristics were balanced between the two cohorts of patients (Table 1). At W4, the mean (SD) change from
baseline in the cDAPSA score was -14.1 (15.9) in the IXE cohort and -10.6 (18.3) in the IL-23i cohort. At W12, the mean
(SD) change from baseline in the cDAPSA score was -13.9 (18.2) in the IXE cohort and -16.5 (22.4) in the IL-23i cohort
(Figure 1A). At W4, the proportion of patients achieving remission of disease activity (cDAPSA ≤4) and low disease activity
(cDAPSA ≤13) were 14.9% (n/Nx=7/47) and 27.9% (n/Nx=12/43) in the IXE cohort and 1.9% (n/Nx=1/53) and 14.9%
(n/Nx=7/47) in the IL-23i cohort, respectively. These proportions increased by W12 in both cohorts of patients (Figure 1B,
1C). At W4, the mean (SD) change from baseline in the PsAID-12 score was -1.9 (2.2) in the IXE cohort and -1.1 (1.9) in
the IL-23i cohort. Further improvements were reported by W12 in both cohorts of patients (Figure 2).

Figure 1. cDAPSA at W4 and W12 in patients with PsA treated with IXE or IL-23i (GUS and RZB): A. Change from baseline in cDAPSA score;
B. Proportion of patients achieving disease activity remission (cDAPSA ≤4); and C. Proportion of patients achieving low disease activity (cDAPSA
≤13) (in patients with cDAPSA score >13 at baseline). Note: For Figures 1A and 1B, the total number of patients at W4 andW12, respectively, was
47 and 45 in the IXE cohort and 53 and 48 in the IL-23i (GUS and RZB) cohort. For Figure 1C, the total number of patients at W4 andW12, respec-
tively, was 43 and 40 in the IXE cohort and 47 and 44 in the IL-23i (GUS and RZB) cohort. Abbreviations: cDAPSA, clinical Disease Activity Index
for PsA; GUS, guselkumab; IL-23i, interleukin 23p19 inhibitor; IXE, ixekizumab; N, number of patients in each cohort; PsA, psoriatic arthritis; RZB,
risankizumab; SD, standard deviation; W, week.
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Conclusion: This interim analysis of the observational study PARTUS showed that IXE-treated patients with active PsA
achieved early improvements by W4 in both disease activity and health-related quality of life with almost one-third of patients
in low disease activity. Further improvements were observed by W12. Trends in improvement were also observed in the IL-
23i-treated patients. The final results are pending study completion.

Disclosure: K. OELKE: AbbVie/Abbott, 6, Amgen, 6, Janssen, 6, UCB, 6; E. Edson Heredia: Eli Lilly and Company,
3, 11; S. Ross: Eli Lilly and Company, 3, 11; J. Lisse: Eli Lilly and Company, 3, 11; J. Pustizzi: Eli Lilly and Company,
3, 11; A. Sheikhi Mehrabadi: Eli Lilly and Company, 3; N. Bello: Eli Lilly and Company, 3; F. Murphy: None;
S. Singla: AbbVie/Abbott, 1, 2, Eli Lilly, 5, Janssen, 1, 2, Prometheus Biosciences, 5, UCB, 1, 2; S. Raychaudhuri: Abb-
Vie/Abbott, 5, Eli Lilly, 5, Novartis, 5, UCB, 4.

Figure 2. Change from baseline in PsAID-12 score at W4 and W12 in patients with PsA treated with IXE or IL-23i (GUS and RZB). Note: PsAID-12
score ranges from 0 to 10, where 10 represents the worst health score. Note: The total number of patients at W4 and W12, respectively, was
46 and 44 in the IXE cohort and 52 and 47 in the IL-23i (GUS and RZB) cohort. Abbreviations: GUS, guselkumab; IL-23i, interleukin 23p19 inhib-
itor; IXE, ixekizumab; N, number of patients in each cohort; PsA, psoriatic arthritis; PsAID-12, Psoriatic Arthritis Impact of Disease; RZB, risankizu-
mab; W, week.
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Abstract Number: 2357

Longitudinal Evaluation of Neutrophil-to-Lymphocyte Ratio in
Guselkumab-Treated Patients with Psoriatic Disease and Levels of
Systemic Inflammation Associated with Elevated Cardiovascular Risk:
Post-hoc Analysis of 4 Phase 3, Randomized, Controlled Studies

Joseph Merola1, Alexis Ogdie2, Arthur Kavanaugh3, Evan Leibowitz4, Emmanouil Rampakakis5, Ryan Funk6, Francois
Nantel7, Frederic Lavie8, Katelyn Rowland9 and Enrique R. Soriano10, 1UT Southwestern Medical Center, Newton, MA,
2Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 3University
of California San Diego, La Jolla, CA, 4Janssen Scientific Affairs, LLC, Fair Lawn, NJ, 5McGill University, Department of
Pediatrics / Scientific Affairs, JSS Medical Research Inc., Montreal, QC, Canada, 6Johnson & Johnson Innovative Medicine,
Long Grove, IL, 7Nantel MedSci Consult, Montreal, QC, Canada, 8Janssen Cilag Global Medical Affairs, Immunology
Global Medical Affairs, Issy les Moulineaux, France, 9Janssen Pharmaceuticals, Horsham, PA, 10Hospital Italiano de
Buenos Aires, Buenos Aires, Argentina

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Psoriatic disease (PsD) is associated with an increased risk of cardiovascular (CV) disease.
Neutrophil-to-lymphocyte ratio (NLR) is a biomarker of systemic inflammation; NLR ≥2.5 to < 3.5 (elevated) or ≥3.5 (high)
have shown an independent association with CV risk vs NLR < 2.5.1,2 Guselkumab (GUS) demonstrated significant efficacy
in treating multiple PsA domains in the phase 3 DISCOVER (D)1 and 2 studies and psoriasis (PsO) in the phase 3 VOYAGE
(V)1 and 2 studies. The effect of GUS on NLR levels in adults with PsD and NLR levels indicative of elevated or high CV risk
was evaluated here.

Methods: D1/2 patients (pts) (�90% biologic-naïve) with active PsA were randomized 1:1:1 to GUS 100 mg every 4 weeks
(Q4W; N=373); GUS 100 mg at Week (W)0, W4, then Q8W (N=375); or PBO (N=372). V1/2 pts (�80% biologic-naïve) with
moderate-to-severe PsO were randomized 2:1 to GUS 100 mg at W0, W4, then Q8W (N=825) or PBO (N=422). GUS Q8W-
and PBO-randomized pts with baseline (BL) NLR ≥2.5 were included; subgroup analyses in pts with NLR levels associated
with elevated (2.5 to < 3.5) and high (≥3.5) CV risk were performed. Least square mean (LSM) changes in NLR from
W0-W100 were assessed with mixed models for repeated measures. In pts with elevated or high CV risk according to BL
NLR level, attainment of NLR < 2.5 (associated with no increased risk) through W16 (PBO-controlled period common to
all trials) was compared between GUS and PBO with logistic regression (Figure). Changes from W0-W100 in BMI/systolic
blood pressure (SBP)/diastolic BP (DBP) were described.

Results: Of 1061 total pts with elevated (57.4%) or high (42.6%) risk based on NLR level, 877 (82.7%) were biologic-naïve.
BL characteristics (other than NLR) were comparable between cohorts (Table). After adjusting for potential confounders,
and regardless of BL NLR-defined CV risk category, GUS-treated pts exhibited significantly greater reductions in NLR vs
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PBO at W4 through W16; LSM reductions were sustained through 1 year (Y) (total) and 2Y (biologic-naïve) of GUS (data not
shown). In pts with BL elevated/high risk, significantly greater proportions of GUS- vs PBO-randomized pts achieved NLR <
2.5 as of W4 or W8 through W16 (Figure). In GUS-treated biologic-naïve pts with elevated/high CV risk at BL, who were fol-
lowed through 2Y, rates of achieving NLR level < 2.5 increased from W16 (41.9%/27.5%) to W100 (48.8%/40.0%). Also in
pts with elevated/high CV risk, mean BMI/SBP/DBP were stable up to 2Y of GUS (data not shown)

Conclusion: In PsD pts with elevated/high CV risk defined by BL NLR, GUS led to rapid, significant, and sustained reduc-
tions in NLR, resulting in substantial proportions of pts exhibiting NLR levels that have in other analyses been associated with
no increased CV risk at follow-up. These findings are consistent with the GUS safety profile established through 5Y.

1. Adamstein NH. Eur Heart J. 2021; 42(9):896.
2. Bhat T. Expert Rev Cardiovasc Ther. 2013; 11:55.

Disclosure: J. Merola: AbbVie, 12, Consultant and/or investigator, Amgen, 12, Consultant and/or investigator, Astra-
Zeneca, 12, Consultant and/or investigator, Biogen, 12, Consultant and/or investigator, Boehringer Ingelheim, 12, Con-
sultant and/or investigator, Bristol Myers Squibb, 12, Consultant and/or investigator, Dermavant, 12, Consultant and/or
investigator, Eli Lilly, 12, Consultant and/or investigator, Janssen, 12, Consultant and/or investigator, MoonLake,
12, Consultant and/or investigator, Novartis, 12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investi-
gator, Sanofi-Regeneron, 12, Consultant and/or investigator, Sun Pharma, 12, Consultant and/or investigator, UCB,
12, Consultant and/or investigator;A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, Cor-
Evitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5,
UCB, 2; A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, Pfi-
zer, 2, Takeda, 2, UCB, 2, 5; E. Leibowitz: Janssen, 3, Johnson & Johnson, 11; E. Rampakakis: Janssen, 2, JSS Med-
ical Research, 3; R. Funk: Janssen, 3, 11; F. Nantel: Janssen, 2, Johnson & Johnson, 11; F. Lavie: Immunology Global
Medical Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, 3, Johnson & Johnson, 11; K. Rowland:
Janssen, 3, Johnson & Johnson, 11; E. Soriano: AbbVie, 2, 5, 6, Amgen, 6, Bristol Myers Squibb, 6, Eli Lilly, 6, Janssen,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 5, 6, Roche, 2, 5, 6, UCB, 5, 6.

Abstract Number: 2358

Integration of Single-cell Multi-omics Profiling for Investigating
Treatment Response to Tumor Necrosis Factor Alpha Inhibitors in
Patients with Axial Spondyloarthritis

Seulkee Lee1, Jae Soon Park2, Elizaveta Ignatova2, Seonyoung Kang3, Hyungjin Kim1, Jaejoon Lee1, Jung Kyoon Choi2 and
Hoon-Suk Cha1, 1Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea,
2KAIST, Daejeon, Republic of Korea, 3Samsung Medical Center, Gangnam-gu, Seoul, South Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In cases where patients continue to experience active symptoms despite receiving maximum doses
of nonsteroidal anti-inflammatory drug therapy in patients with axial spondyloarthritis (axSpA), TNF-α inhibitors (TNFi) are
suggested as a second-line treatment. However, the response to TNFi is highly heterogeneous, with approximately 30%
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Overview of cohort and multi-omics data

Results of single cell analysis. A. Single-cell resolution immune cell profiling in patients with axial spondyloarthritis (axSpA) pre- and post-TNF-α
inhibitor treatment according to drug response. B. Inflammatory states of innate and adaptive immune cells. C. Differential gene regulatory net-
works and their relevant biological pathways.
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of patients being non-responsive. Yet, there is a notable absence of studies investigating prognostic markers for predicting
the response to TNFi in individuals with axSpA, especially in genetic and transcriptional levels. We aimed to identify cell types
and cell-type specific transcriptional markers associated with the response to TNFi in patients with axSpA.

Methods: A prospective cohort of twelve biologics-naïve male patients with axSpA treated with TNFi at Samsung Medical
Center underwent matched single-cell RNA sequencing (scRNA-seq) and single-cell assay for transposase accessible chro-
matin sequencing (scATAC-seq) on peripheral blood mononuclear cell (PBMC) samples collected before and three months
after treatment (Figure 1). The cohort was categorized into high responders (patients meeting major improvement criteria,
ΔASDAS ≥ 2.0) and moderate responders (patients meeting clinically important improvement criteria, 1.1 ≤ ΔASDAS <
2.0) based on the ASDAS response criteria.

Results: We identified and characterized ten distinct cell types from PBMCs using the Leiden algorithm for 95,000 quality-
filtered cells (Figure 2A). Among these, CD14+ monocytes, CD4+ T, CD8+ T, and B lymphocytes were the most abundant
(Figure 2A). There were no significant differences in the proportions of these cell types between moderate and high
responders at baseline. In high responders, however, a significantly higher fraction of CD14+ monocytes were in inflamma-
tory states, characterized by the upregulation of eight inflammation signature genes (CCL42, CCL4, CXCL8, CCL3L1, IL1B,
CCL3, FOS, and TNF), mainly involved in NFkB and IL17 signaling pathways (Figure 2B). Similar inflammatory patterns were
observed in natural killer T, CD4+ T, CD8+ T, and B lymphocytes (Figure 2B). Using the SCENIC+ algorithm, enhancer-
driven gene regulatory networks were inferred by integrating scRNA-seq and matched scATAC-seq data. Differential

Comparison of baseline clinical information of moderate and high responders
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regulatory network analysis revealed that IL17 signaling and osteoclast differentiation pathways were significantly upregu-
lated in CD14+ monocytes and T lymphocytes of high responders at baseline (Figure 2C). Interestingly, there were no signif-
icant differences in baseline clinical data (CRP, ASDAS-CRP, ESR, ASDAS-ESR, BASDAI, and BASFI) indicating symptom
severity and inflammation between high and moderate responders (Figure 3).

Conclusion: This study provides insights into potential prognostic markers for TNFi response in axSpA patients, highlighting
specific cell types and transcriptional markers associated with treatment outcomes. Identifying the inflammatory cell states
of CD14+ monocyte as well as T and B lymphocytes and relevant biological pathways offer a foundation for further research
and the development of personalized therapeutic strategies in the management of axSpA.

Disclosure: S. Lee: None; J. Park: None; E. Ignatova: None; S. Kang: None; H. Kim: None; J. Lee: None; J. Choi:
None; H. Cha: None.

Abstract Number: 2359

A Real-World Study on the Clinical Characteristics and Patient Reported
Outcomes of Patients with Active AxSpA Prescribed CT-P13 SC in Five
European Countries

Xenofon Baraliakos1, Ye Eun Lee2, Soyeon Park2, Young Nam Lee2, Megan Hughes3, Molly Edwards3, Emily Quiñones4

and Raj Sengupta5, 1Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 2Celltrion, Inc.,
Incheon, Republic of Korea, 3Adelphi Real World, Bollington, United Kingdom, 4Adelphi Real World, Macclesfield,
United Kingdom, 5Royal National Hospital for Rheumatic Diseases, Bath, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CT-P13 SC, a new formulation of infliximab administered subcutaneously, has been approved by
European Medicine Agency for the treatment of radiographic axial spondylarthritis (axSpA) and other autoimmune condi-
tions. The main objective of this study was to assess real-world outcomes of CT-P13 SC as a treatment for radiographic
and non-radiographic axSpA, in terms of clinical symptoms through physician-completed questionnaires and patient-
reported outcome measures (PROMs).

Methods: Data were drawn from the Adelphi Real World axSpA Disease Specific Programme™, a cross-sectional survey
with retrospective data collection in France, Germany, Italy, Spain, and the United Kingdom from June 2023 to April 2024.
Rheumatologists completed questionnaires regarding patient demographics, clinical status, treatment history, and satisfac-
tion. The same patients completed questionnaires including PROMs and treatment satisfaction. Mean and standard devia-
tion (SD) were reported for continuous variables, analysed using paired t-tests; number and proportion of observations were
reported for categorical variables, analysed using McNemar tests. PROMs were analysed descriptively at a single timepoint
due to the cross-sectional nature of this study.

Results: Rheumatologists (n=73) provided data for 182 patients with axSpA. Demographics are reported in Table 1.
Patients were treated with CT-P13 SC for a mean (SD) duration of 15.6 (15.5) months. There was a significant decrease in
pain (6.6 vs 2.2), fatigue (5.9 vs 2.1), affected joints (2.5 vs 1.2), prevalence of enthesitis (26% vs 6%), morning stiffness
(49% vs 26%) between treatment initiation and the time of data collection (all p< 0.001, Figure 1A-C). CT-P13 SC was also
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associated with a numerical decrease in extra-musculoskeletal manifestations, particularly for uveitis (9% vs 4%, p=0.035).
Of patients who had at least one affected joint at treatment initiation, 45% achieved total resolution at data collection
(Figure 1D). Patients reported optimal disease control at data collection (Bath Ankylosing Spondylitis Disease Activity Index
[BASDAI] 1.8, Figure 2). Over 90% of both patients and physicians were satisfied with CT-P13 SC, without any unexpected
safety concerns. In subgroup analysis by prior biologic usage, CT-P13 SC demonstrated improvement in severity, fatigue,
and BASDAI scores, even in the bio-naïve population which had higher initial disease activity. CT-P13 SC was also effective
in treating enthesitis and affected joints with improved BASDAI scores, regardless of concomitant disease.
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Conclusion: Patients with active axSpA had significant improvements in clinical outcomes following an average of over
1 year of continuous treatment with CT-P13 SC from treatment initiation. Satisfaction with treatment was high for both
patients and physicians, which may be related to good disease control, significant improvements in clinical characteristics,
and the lack of safety issues.

Disclosure: X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid
instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor,
Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; Y. Lee:
Celltrion, 3; S. Park: Celltrion, Inc., 3; Y. Lee: Celltrion, Inc., 3;M. Hughes: Adelphi Real World, 3;M. Edwards: None;
E. Quiñones: None; R. Sengupta: AbbVie, 2, 5, 6, Biogen, 2, 6, Celgene, 2, 5, 6, Eli Lilly, 2, MSD, 2, 6, Novartis, 2, 6,
Pfizer, 1, 6, UCB Pharma, 2, 5, 6.

Abstract Number: 2360

Patient Selection and Treatment Outcomes Using Preliminary Data-
driven Definition versus the Established ASAS Definition of a Positive MRI
of the Sacroiliac Joint in axSpA: Post-hoc Analysis from COAST-X

Xenofon Baraliakos1, Victoria Navarro Comp�an2, Pedro M. Machado3, Rebecca Bolce4, Hagen Russ5, Marcus
Ngantcha6, Jeffrey Lisse6, Khai Jing Ng7, Sofia Ramiro8 and Denis Poddubnyy9, 1Rheumazentrum Ruhrgebiet Herne,
Ruhr-University Bochum, Herne, Germany, 2La Paz University Hospital, Hospital La Paz Institute for Health Research
(IdiPAZ), Madrid, Spain, 3Department of Rheumatology, University College London Hospitals NHS Foundation Trust; and
Department of Rheumatology, Northwick Park Hospital, London North West University Healthcare NHS Trust; and
Centre for Rheumatology & Department of Neuromuscular Diseases, University College London, London,
United Kingdom, 4Eli Lilly and Company, Cincinnati, OH, 5Eli Lilly, Indianopolis, 6Eli Lilly and Company, Indianapolis, IN,
7Eli Lilly and Company, Madrid, Spain, 8Leiden University Medical Center, Bunde, Netherlands, 9Charite-
Universitatsmedizin Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate treatment outcomes based on the performance of a preliminary data-driven definition
(PD) of a positive MRI of the SIJ in comparison to the established ASAS definition (ED) indicating eligibility into a clinical trial.

Methods: COAST-X is a phase 3, multicentre, randomized, double-blind, placebo-controlled study in nr-axSpA patients,
receiving 80 mg ixekizumab every 2 or 4 weeks (wk), or placebo up to wk52. Baseline SIJ MRIs were scored by two central
readers. Treatment arms were pooled for these descriptive analyses. The per protocol population was categorised using the
total PD, PD-BME component, and the established ASAS definition (ED) of a positive SIJ MRI (Table 1). Baseline character-
istics and the percentage of patients achieving ASDAS disease states, ASAS40 response and mean BASDAI change from
baseline (CfB) are reported at wk16 based on each definition. Modified baseline observation carried forward (mBOCF) were
used for missing data.

Results: At baseline, N=263 patients, the mean age was 39.6, 39.0 and 40.1, and percentage of males was 52.0%, 59.7%
and 57.1% for PD (total), PD-BME and ED, respectively. Mean BASDAI and ASDAS were similar for PD, PD-BME and
ED. 75% (196/263), 47% (124/263) and 62% (163/263) of patients were deemed MRI+ using PD, PD-BME and ED,
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respectively. At wk16, similar proportion of patients achieved ASAS40 in PD, PD-BME and ED (33.2%, 34.7% and 34.4%)
and similar BASDAI CfB (-2.1, -2.3 and -2.1). The proportion of patients achieving an ASDAS inactive disease (10.7%,
12.9% vs 11.7%) or low disease activity (15.8%, 13.7% vs 14.1%) at wk16, was similar for PD, PD-BME and ED (Table 2).

Conclusion: Patients categorised using PD vs ED of a positive MRI, showed similar baseline characteristics and clinical out-
comes after 16wks. The PD did not outperform the ED in the specificity of patient selection for a clinical trial in nr-axSpA.

Preliminary Data-driven Definition of a Positive MRI and the Established ASAS Positive MRI Definition

Baseline Characteristics and Clinical Outcomes at Week 16, for Patients Selected by Preliminary Data-driven Definition of a Positive MRI and
Established ASAS Positive MRI Definition.
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Disclosure: X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid
instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor,
Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor;
V. Navarro Comp�an: AbbVie, 1, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos,
2, 6, Janssen, 2, 6, MoonLake, 2, 6, Novartis, 2, 6, Pfizer, 1, 6, Roche, 2, 6, UCB, 2, 6; P. Machado: AbbVie, 12, Per-
sonal fees, Bristol Myers Squibb, 12, Personal fees, Celgene, 12, Personal fees, Eli Lilly, 12, Personal fees, Galapagos,
12, Personal fees, GSK, 12, Personal fees, Janssen, 12, Personal fees, MSD, 12, Personal fees, Novartis, 12, Personal
fees, Orphazyme, 12, Personal fees, Pfizer, 12, Personal fees, Roche, 12, Personal fees, UCB Pharma, 12, Personal
fees; R. Bolce: Eli Lilly and Company, 3, 11; H. Russ: Eli Lilly and Company, 3, 11; M. Ngantcha: Eli Lilly, 3; J. Lisse:
Eli Lilly and Company, 3, 11;K. Jing Ng: Eli Lilly and Company, 3; S. Ramiro: AbbVie, 1, 2, 5, 6, Alfasigma, 1, 2, 5, Gala-
pagos, 1, 2, 5, Lilly, 1, 2, 6, MSD, 2, 5, 6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 2, 5, 6; D. Poddubnyy: AbbVie,
2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6.

Abstract Number: 2361

Assessment of Laboratory Parameter Changes in a Phase 2b Trial of
Zasocitinib (TAK-279), an Oral, Highly Selective TYK2 Inhibitor, in Patients
with Active Psoriatic Arthritis

Arthur Kavanaugh1, Elena Muensterman2, Apinya Lertratanakul3, Ting Hong3, Jingjing Chen3, Peter Pothula4, Ejim
Mark5 and Alan Kivitz6, 1University of California San Diego, La Jolla, CA, 2Takeda Development Center Americas,
Cambridge, MA, 3Takeda Development Center Americas, Inc., Cambridge, MA, 4Takeda Development Center Americas,
Inc., Cambridge, 5Takeda Development Center Americas Inc., Cambridge, 6Altoona Center for Clinical Research,
Duncansville, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Zasocitinib (TAK-279) is an oral, highly selective, allosteric tyrosine kinase 2 (TYK2) inhibitor that
binds with high specificity to the Janus homology 2 domain of TKY2 but not Janus kinase family members, blocking down-
stream proinflammatory signaling. In a phase 2b trial in patients with active psoriatic arthritis (PsA), a significantly greater pro-
portion of patients achieved an ACR20 response at week 12 after receiving once-daily (QD) oral zasocitinib 15mg or 30mg
than placebo (PBO, both p=0.002);1 zasocitinib had an acceptable safety profile. Here, we report an assessment of changes
in key laboratory parameters from this study.

Methods: This was a phase 2b, randomized, multicenter, double-blind, placebo-controlled, multiple-dose study
(NCT05153148). Patients (18–70 years) with active PsA were randomized 1:1:1:1 to receive either PBO or zasocitinib
5mg, 15mg, 30mg orally QD for 12 weeks.1 Laboratory parameters were assessed at various time points during the study
and included hematology, serum chemistry and lipids. The severity of adverse events relating to laboratory parameter
changes was classified using Common Terminology Criteria for Adverse Events (CTCAE; version 5.0) and was assessed
in the safety analysis set (those who received ≥1 dose of study drug). Shifts from baseline to lowest or highest post-baseline
values in these laboratory parameters were assessed.

Results: In total, 290 patients were included in this analysis. Overall, 62.4% of patients were on conventional DMARDs at
baseline (57.6% on methotrexate). Laboratory parameters generally stayed within the normal range for most patients, with
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no clinically meaningful longitudinal changes observed across any treatment arms. No cases of CTCAE Grade ≥3 of neutro-
penia, lymphopenia or thrombocytopenia were observed in any study arm; CTCAE Grade 2 of lymphopenia (n, %) was
observed: PBO, 2 (2.8%); 5mg, 4 (5.6%); 15mg, 1 (1.3%), 30mg, 2 (2.8%). Of the six patients experiencing CTCAE Grade
≥3 elevations in creatine kinase (CK), 1 (1.4%), 2 (2.8%), 3 (4.0%) and 0 (0.0%) were in the PBO and zasocitinib 5mg,
15mg and 30mg groups, respectively; only one event was drug-related and all CK elevations were resolved without any dis-
continuations. Three patients had CTCAE Grade 2 elevations in cholesterol (one patient each from the zasocitinib 5mg,
15mg and 30mg groups); no CTCAE grade 3 elevations were reported. Overall, 20 patients had CTCAE Grade 2 elevations
in triglycerides; 12 at baseline (PBO, 4 [5.6%]; 5mg, 3 [4.2%]; 15mg, 3 [4.0%]; 30mg, 2 [2.8%]) and eight at week 12 (PBO,
3 [4.2%]; 5mg, 2 [2.8%]; 15mg, 1 [1.3%]; 30mg, 2 [2.8%]); six patients had CTCAE Grade 3 elevations (PBO, 4 [1.4%]; 5mg,
1 [0.3%]; 15mg, 0 [0.0%]; 30mg, 1 [0.3%]). Shifts from normal to low or high values in the parameters evaluated occurred at
generally similar rates across treatment arms including PBO, with no clear dose dependency in the zasocitinib groups
(Table).

Conclusion: Treatment with zasocitinib did not appear to result in laboratory parameter changes reported in studies of
JAK1/2/3 inhibitors. Further larger phase 3 studies in patients with active PsA are planned to confirm these observations.

References

1. Kivitz A et al. Arthritis Rheumatol. 2023; 75 (suppl 9).
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Disclosure: A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake Immunotherapeutics, 2, Novartis,
2, Pfizer, 2, Takeda, 2, UCB, 2, 5; E. Muensterman: Takeda, 3, 11; A. Lertratanakul: Takeda, 3, 11; T. Hong: Takeda,
3, 11; J. Chen: Takeda, 3, 11; P. Pothula: Takeda, 3, 11; E. Mark: Takeda, 3, 11; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11,
Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK),
2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational,
Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda, 2, UCB, 2, 6, XBiotech, 2.

Abstract Number: 2362

Achievement of Remission Defined by Absence of Objective Signs of
Inflammation versus ASDAS ID in Patients with Active Axial
Spondyloarthritis Treated with Bimekizumab: 52-Week Results from Two
Phase 3 Studies

Lianne S Gensler1, Helena Marzo-Ortega2, Vanessa Taieb3, Diana Voiniciuc4, Alexander Marten5, George Stojan6, Mindy
Kim6 and Martin Rudwaleit7, 1Department of Medicine/Rheumatology, University of California, San Francisco, San
Francisco, CA, 2NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust and Leeds Institute of
Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom, 3UCB Pharma, Colombes,
France, 4UCB Pharma, Slough, United Kingdom, 5UCB Pharma, Monheim am Rhein, Germany, 6UCB Pharma, Atlanta,
GA, 7University of Bielefeld, Klinikum Bielefeld, Bielefeld, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Bimekizumab (BKZ) is a monoclonal antibody that selectively inhibits interleukin (IL)-17F in addition
to IL-17A. BKZ has demonstrated sustained efficacy and safety to Week (Wk) 52 in patients (pts) across the full spectrum of
axial spondyloarthritis (axSpA) in the phase 3 studies BE MOBILE 1 (non-radiographic [nr-]axSpA) and 2 (radiographic [r-]
axSpA).1

Table. Baseline characteristics of patients enrolled in the MRI sub-studies of BE MOBILE 1 and 2
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Achievement of remission is a treatment goal and may guide clinical decisions.2,3 Here, we report achievement of remission
defined using objective signs of inflammation (OSI) in pts with axSpA compared with an established measure of remission,
Axial Spondyloarthritis Disease Activity Score < 1.3 (ASDAS Inactive Disease [ID]).

Methods: BE MOBILE 1 (NCT03928704) and 2 (NCT03928743) comprised a 16-wk double-blind, placebo (PBO) con-
trolled period followed by a 36-wk maintenance period. Pts were randomized to subcutaneous BKZ 160 mg every 4 wks
(Q4W) or PBO, with all pts receiving BKZ from Wk 16 onwards.

Remission of OSI comprised MRI remission of the sacroiliac joints (SIJ) and spine (MRI Spondyloarthritis Research Consor-
tium of Canada [SPARCC] SIJ score < 2 and Berlin MRI spine ≤2), C-reactive protein (CRP) ≤5 mg/L and a swollen joint
count (SJC) of 0. The proportion of pts from BE MOBILE 1 and 2 MRI sub-studies achieving these criteria was compared
with those achieving ASDAS ID using observed case (OC) data.

Results: 152 and 139 pts from the MRI sub-studies of BE MOBILE 1 and 2, respectively, were included in this analysis.
Levels of objective signs of inflammation at baseline were similar across treatment arms in pts with nr-axSpA and r-axSpA,
respectively (Table).

Among pts with nr-axSpA, 32/74 (43.2%) BKZ-randomized pts achieved remission of OSI at Wk 16, compared with 16/74
(21.6%) achieving ASDAS ID. 11/59 (18.6%) PBO-randomized pts achieved remission of OSI at Wk 16, compared with 5/59
(8.5%) achieving ASDAS ID. 32/63 (50.8%) BKZ-randomized pts achieved remission of OSI at Wk 52, compared with 22/63

Figure 1. Achievement of remission in patients with nr-axSpA to Week 52 (OC)
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(34.9%) achieving ASDAS ID. Having switched to BKZ at Wk 16, 19/54 (35.2%) PBO-randomized patients achieved remis-
sion of OSI at Wk 52, compared with 21/54 (38.9%) achieving ASDAS ID (Figure 1).

In pts with r-axSpA, 32/79 (40.5%) BKZ-randomized pts achieved remission of OSI at Wk 16, compared with 12/79 (15.2%)
achieving ASDAS ID. Among PBO-randomized patients, 8/44 (18.2%) achieved remission of OSI at Wk 16, compared with
1/44 (2.3%) achieving ASDAS ID. 38/76 (50.0%) BKZ-randomized patients achieved remission of OSI at Wk 52, compared
with 18/76 (23.7%) achieving ASDAS ID. Having switched to BKZ at Wk 16, 20/39 (51.3%) PBO-randomized patients
achieved remission of OSI at Wk 52, compared with 18/39 (46.2%) achieving ASDAS ID (Figure 2).

Conclusion: In general, a higher proportion of patients treated with BKZ achieved remission defined by the absence of OSI
compared to ASDAS ID. These findings suggest that ASDAS ID could underestimate the anti-inflammatory effects of BKZ,
while also highlighting a potential need for optimized endpoints to guide clinical treatment management in axSpA.

References: 1. Baraliakos X. Ann Rheum Dis 2024;83:199–213; 2. Smolen JS. Ann Rheum Dis 2018;77:3–17; 3.
Ramiro S. Ann Rheum Dis 2023;82:19–34.

Disclosure: L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, MoonLake, 2, Novartis,
2, 5, Pfizer, 2, 5, UCB, 2, 5; H. Marzo-Ortega: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 5,
6, MoonLake, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Takeda, 2, 6, UCB Pharma, 2, 5, 6; V. Taieb: UCB Pharma, 3, 11;

Figure 2. Achievement of remission in patients with r-axSpA to Week 52 (OC)
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D. Voiniciuc: UCB Pharma, 7, Veramed, 3; A. Marten: UCB Pharma, 3; G. Stojan: UCB Pharma, 3, 11; M. Kim: UCB
Pharma, 3;M. Rudwaleit: AbbVie, 2, 6, Boehringer Ingelheim, 6, Chugai, 6, Eli Lilly, 2, 6, Janssen, 6, Novartis, 2, 6, Pfi-
zer, 6, UCB Pharma, 2, 6.

Abstract Number: 2363

“How Quickly Will I Feel Better with This New Drug?” – Rapidity of
Treatment Response in Patients with Axial Spondyloarthritis Treated
with Bimekizumab: Analysis from Two Phase 3 Studies

Atul Deodhar1, Elena Nikiphorou2, Abhijeet Danve3, Stephen Hall4, Vanessa Taieb5, Diana Voiniciuc6, Marina Magrey7

and Xenofon Baraliakos8, 1Division of Arthritis and Rheumatic Diseases, Oregon Health & Science University, Portland,
OR, 2King’s College London, London, United Kingdom, 3Section of Rheumatology, Department of Medicine, Yale School
of Medicine, New Haven, CT, 4Cabrini Medical Centre, Monash University, and Emeritus Research, Melbourne, Victoria,
Australia, 5UCB Pharma, Colombes, France, 6UCB Pharma, Slough, United Kingdom, 7Case Western Reserve University
School of Medicine/University Hospitals, Richfield, OH, 8Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum,
Herne, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits interleukin (IL)-17F in
addition to IL-17A. Two phase 3 studies were conducted where treatment with BKZ demonstrated efficacy and was shown
to be well-tolerated to 52 weeks across the full disease spectrum of axial spondyloarthritis (axSpA): BE MOBILE 1 (non-
radiographic [nr-]axSpA) and BE MOBILE 2 (radiographic [r-]axSpA i.e., ankylosing spondylitis).1 One of the most common
questions patients ask their healthcare providers is, “how quickly will I feel better after starting this new drug?” Here, we
assess the rapidity of response to treatment after a single dose, and subsequent doses of BKZ in patients with axSpA, using
data from two phase 3 studies.

Methods: The BE MOBILE 1 (NCT03928704) and 2 (NCT03928743) studies were double-blind, consisting of a 16-week
placebo (PBO)-controlled period and a 36-week maintenance period. Patients were randomized to subcutaneous BKZ
160 mg every 4 weeks (Q4W) or PBO for 16 weeks, with all patients receiving BKZ 160 mg Q4W from Week 16 onwards.

Here we present treatment responses over the first 16 weeks for the BKZ and PBO treatment arms, including Kaplan-Meier
analyses of Assessment of SpondyloArthritis international Society 40% (ASAS40) response, using observed case
(OC) imputation. Non-responder imputation (NRI) and multiple imputation (MI) were applied for missing binary and continu-
ous outcomes, respectively. Aside from p values reported at Week 16 for the ranked primary (ASAS40) and secondary end-
points of each study, all other p values are nominal.

Results: Of the 254 patients enrolled in BE MOBILE 1 (BKZ: 128; PBO: 126) and 332 in BE MOBILE 2 (BKZ: 221; PBO:
111), 96.1% (244/254) and 97.0% (322/332) completed to Week 16, respectively.

Kaplan-Meier analyses showed early separation between BKZ and PBO for ASAS40 (Figure), with a greater proportion of
patients achieving ASAS40 after a single dose of BKZ at baseline, from Week 1 for nr-axSpA patients (16.4% vs 1.6%;
Table 1) and from Week 2 for r-axSpA patients (16.7% vs 7.2%; Table 2). ASAS40 response rates continued to increase
to Week 16 in all patients.
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For many of the other endpoints, separation between BKZ vs PBOwas observed after a single dose of BKZ at baseline, from
Week 1 in patients with nr-axSpA and Week 2 in patients with r-axSpA. This included the proportion of patients achieving
Axial Spondyloarthritis Disease Activity Score low disease activity (< 2.1). Further outcomes, including improvements in spi-
nal pain and physical function, are reported in Table 1–2.

Figure: Kaplan-Meier Analyses: Time to ASAS40 Response to Week 16 (OC)
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Conclusion: Patients across the full disease spectrum of axSpA treated with BKZ achieved rapid treatment responses, with
early separation from PBO as early as 1–2 weeks after a single dose of BKZ at baseline. These results are of practical impor-
tance for counseling patients with axSpA.

References:

1. Baraliakos X. Ann Rheum Dis 2024; 83:199–213.

Table 1. Efficacy responses to Week 16 for BE MOBILE 1 (nr-axSpA)

Table 2. Efficacy responses to Week 16 for BE MOBILE 2 (r-axSpA)
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Disclosure: A. Deodhar: AbbVie, 2, 5, 6, BMS, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; E. Nikiphorou: AbbVie, 1, 6, Alfasigma, 1, 6, Fresenius Kabi, 1, 6, Galapagos, 1, 6, Gilead,
1, 6, Lilly, 1, 5, 6, Pfizer, 1, 5, 6, UCB, 1, 6; A. Danve: AbbVie/Abbott, 1, Amgen, 1, 6, Eli Lilly, 5, Janssen, 1, 6, Novartis,
1, 5; S. Hall: AbbVie/Abbott, 2, 5, Eli Lilly, 2, 5, Novartis, 2, 5, UCB, 2, 5; V. Taieb: UCB Pharma, 3, 11; D. Voiniciuc:
UCB Pharma, 7, Veramed, 3; M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5;
X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor, Eli Lilly,
2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis, 2, 5, 6, 12,
Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor.

Abstract Number: 2364

Reporting Mental Health and Associated Disorders from Trials of
Bimekizumab in Patients with Active Axial Spondyloarthritis and
Psoriatic Arthritis

Marina Magrey1, Denis Poddubnyy2, Mark Lebwohl3, Rajan Bajracharya4, Dirk de Cuyper5, Alexander Marten6, Luke
Peterson7, Jeffrey L. Stark8 and Joseph F. Merola9, 1Case Western Reserve University School of Medicine/University
Hospitals, Richfield, OH, 2Charite-Universitatsmedizin Berlin, Berlin, Germany, 3Department of Dermatology, Icahn
School of Medicine at Mount Sinai, New York, NY, 4UCB Pharma, Slough, United Kingdom, 5UCB Pharma, Brussels,
Belgium, 6UCB Pharma, Monheim am Rhein, Germany, 7UCB Pharma, Morrisville, NC, 8UCB Pharma, Smyrna, GA, 9UT
Southwestern Medical Center, Dallas, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anxiety and depression are highly prevalent in patients (pts) with axial spondyloarthritis (axSpA)/
PsA.1,2 We report mental health data in pts with axSpA/PsA from trials of bimekizumab (BKZ; monoclonal antibody that
selectively inhibits IL-17F in addition to IL-17A).

All trials coincided at least partially with COVID-19 pandemic; local lockdown measures/health issues had varying impacts
on mental health.

Methods: Treatment-emergent adverse events (TEAEs) reported for pooled phase 2/3 axSpA/PsA trial populations
(BE AGILE 1 & 2, BE MOBILE 1 & 2, BE MOVING, AS0013; BE ACTIVE 1 & 2, BE OPTIMAL, BE COMPLETE, BE VITAL).
An independent Neuropsychiatric Adjudication Committee evaluated potential suicidal ideation and behavior (SIB) TEAEs,
including abnormal electronic Columbia-Suicide Severity Rating Scale (eC-SSRS) and Patient Health Questionnaire
(PHQ)-9 scores.

BE MOBILE 1 & 2 (axSpA: NCT03928704; NCT03928743), BE OPTIMAL and BE COMPLETE (PsA: NCT03895203;
NCT03896581) were phase 3 trials of subcutaneous (sc) BKZ 160 mg every 4 weeks (Q4W);3–6 all double-blind, placebo
(PBO)-controlled to Week (Wk) 16. BE OPTIMAL included an active reference arm (sc adalimumab 40 mg Q2W) to provide
a reference for BKZ benefit/risk profile. Pts with active suicidal ideation or PHQ-9 ≥15 were excluded at screening.

eC-SSRS questionnaire assessed SIB of increasing severity; responses pooled within phase 3 axSpA/PsA trials to Wk
16 (PBO-controlled period); reported to Wk 52 of BE OPTIMAL (active treatment-blind period with reference arm).
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We report depression severity scores to 1 year (yr) using PHQ-9 (0–27; higher scores indicate worse depression). Data
reported as observed case or using multiple imputation.

Results: In pooled analyses of phase 2/3 trials (2,804.0 patient-yrs [PY] of BKZ exposure in axSpA [N=928]; 3,949.0 PY in
PsA [N=1,415]), exposure-adjusted incidence rate/100 PY (95% CI) of adjudicated SIB TEAEs was 0.11 (0.02, 0.31) for

Table. Overall positive and new-onset positive responses to eC-SSRS, eC-SSRS Q1 and PHQ-9 Q9

Figure 1. PHQ-9 absolute values and change from baseline (MI)
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axSpA; 0.05 (0.01, 0.18) for PsA. Rates were low for anxiety disorders (axSpA 0.04 [0.00, 0.20]; PsA 0.03 [0.00, 0.14]) and
depressive disorders (axSpA 0.32 [0.15, 0.61]; PsA 0.41 [0.23, 0.66]); there were no completed suicides across trials.

To Wk 16, proportions of BKZ pts with overall and new-onset positive eC-SSRS responses (to any question) were low and
generally similar to PBO in axSpA/PsA trials (Table). Most new-onset responses were to Q1 (passive suicidal ideation).

Figure 2. PHQ-9 depression severity scores at baseline, Week 16 and Week 52 (OC)
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Mean PHQ-9 scores were low at baseline (BL). To Wk 16, mean PHQ-9 scores on BKZ remained low and generally lower
than PBO. Low mean PHQ-9 scores were sustained to 1 yr on BKZ and were similar to reference arm in BE OPTIMAL (-
Figure 1). Most pts had no/minimal depression (PHQ-9 0–4) at BL, Wk 16 and Wk 52 (Figure 2).

Conclusion: Across trials of BKZ in pts with axSpA and PsA, eC-SSRS and PHQ-9 scores were low and similar to PBO to
Wk 16. Adjudicated SIB, anxiety, and depression rates remained low to 1 yr, despite impacts of the COVID-19 pandemic.

References: 1. Zhao SS. Clin Rheumatol 2020;39:217–25; 2. Reddy KN. Eur J Rheumatol 2021;9:8–13; 3. Baraliakos
X. Ann Rheum Dis 2023;83:199–213; 4. Ritchlin CT. Ann Rheum Dis 2023;82:1404–14; 5. Coates LC. RMD Open
2024;10:e003855; 6. BE VITAL: https://clinicaltrials.gov/study/NCT04009499.

Disclosure: M. Magrey: AbbVie, 2, 5, BMS, 2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5; D. Poddubnyy:
AbbVie, 2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfi-
zer, 2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6;M. Lebwohl: AbbVie, 5, Almirall, 2, AltruBio Inc., 2, Amgen, 5, AnaptysBio,
2, Arcutis, 2, 5, AstraZeneca, 2, Avotres, 2, 5, Boehringer Ingelheim, 2, 5, Brickell Biotech, 2, Bristol Myers Squibb,
2, Cara Therapeutics, 5, Castle Biosciences, 2, Celltrion, 2, CorEvitas, 2, Dermavant Sciences, 2, 5, Eli Lilly, 5, EPI,
2, Evommune Inc., 2, Facilitation of International Dermatology Education, 2, Forte Biosciences, 2, Foundation for
Research and Education in Dermatology, 2, Galderma, 2, Genentech, 2, Incyte, 2, 5, Inozyme, 5, Janssen, 5, LEO
Pharma, 2, LLC, 5, Meiji Seika Pharma, 2, Mindera, 2, Mount Sinai, 3, Ortho Dermatologics, 5, Pfizer, 2, Sanofi-
Regeneron, 5, Seanergy, 2, Strata, 2, Trevi, 2, UCB Pharma, 5, Verrica, 2; R. Bajracharya: UCB Pharma, 3, 11; D. de
Cuyper: UCB Pharma, 3, 11; A. Marten: UCB Pharma, 3; L. Peterson: UCB Pharma, 3, 12, Shareholder; J. Stark:
UCB Pharma, 3, 11; J. Merola: AbbVie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bris-
tol Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12,
Investigator, Lilly, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investi-
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Abstract Number: 2365

Benefits of Achieving Early versus Late Clinical Response After Treatment
with Biologic and Targeted Synthetic DMARDs Among Patients with PsA
in the CorEvitas PsA/Spondyloarthritis Registry

Philip Mease1, Xiaolan Ye2, Christopher Saffore3, Thomas Iyile4, Priscila Magalhaes Reis Nakasato5, Taylor Blachley6,
Paul R. Lakin6, Nicole Middaugh6 and Alexis Ogdie7, 1SwedishMedical Center/Providence St. Joseph Health; University of
Washington School of Medicine, Seattle, WA, 2AbbVie Inc., Mettawa, IL, 3AbbVie Inc., waukegan, IL, 4AbbVie Inc.,
hyattsville, MD, 5AbbVie Inc., Randolph, NJ, 6CorEvitas, LLC, Waltham, MA, 7Department of Medicine, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Treatment for psoriatic arthritis (PsA) often involves biologic and targeted synthetic DMARDs
(b/tsDMARDs). Existing research suggests that starting treatment with b/tsDMARDs early may lead to greater clinical
responses, although few examine whether early response to treatment yields even greater clinical improvements. This study
aims to evaluate and compare clinical and patient-reported outcomes (PROs) observed in patients with PsA who respond
early versus late to b/tsDMARD treatment in a real-world setting.
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Methods: This analysis evaluated data from the CorEvitas PsA/Spondyloarthritis Registry, a prospective, multicenter, non-
interventional registry. Adult patients who achieved minimal disease activity (MDA) at 6 months and maintained at 12 months
(Early Sustained MDA) were compared with those who did not achieve MDA at 6 months but achieved MDA at 12 months
(Late MDA). Modified Poisson and linear regression models were used to estimate the association between MDA groups
(Early Sustained vs Late) and outcomes at 12-month follow-up. Adjusted relative risks (RR; 95% confidence interval [CI])
and β coefficients (95% CI) were used to assess disease activity measures and PROs.

Results: This analysis (N=244) identified 176 “Early Sustained MDA” and 68 “Late MDA” patients (Table 1). Baseline char-
acteristics were similar between groups, except for tender joint count (TJC), Health Assessment Questionnaire – Disability
Index (HAQ-DI), and patient fatigue, which were higher among the Late versus Early Sustained MDA group. At 12-month
follow-up, Early Sustained MDA patients achieved low disease activity levels and improvements in PROs at a higher rate
(RR >1) than Late MDA patients: TJC ≤1 (RR: 1.17 [95% CI: 1.00, 1.36]) and TJC=0 (1.31 [1.04, 1.66]), body surface area
(BSA)=0% (1.61 [1.04, 2.48]), and minimal clinically important difference (MCID) in HAQ-DI (defined as decrease of ≥0.35;
1.58 [1.16, 2.15]) (Figure 1). Significantly greater improvements were observed at 12-month follow-up in Clinical Disease
Activity in Psoriatic Arthritis (cDAPSA), HAQ-DI, Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), patient fatigue,
and morning stiffness in Early Sustained compared with Late MDA achievers (Figure 2). Although greater improvements in
pain were observed in Early Sustained achievers compared to Late MDA achievers at 12-month follow-up, this result was
not statistically significant.

Conclusion: Patients with PsA who achieved MDA early and sustained stringent disease control demonstrated greater
improvements in disease activity and PROs compared with those who achieved MDA late. These findings demonstrate
the value of achieving early and sustained disease control for optimal patient outcomes.

Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; X. Ye: AbbVie, 3, 11;
C. Saffore: AbbVie, 3, 11; T. Iyile: AbbVie, 3, 11; P. Magalhaes Reis Nakasato: AbbVie, 3, 11; T. Blachley: CorEvitas,
LLC, 3; P. Lakin: CorEvitas LLC, 3;N.Middaugh: CorEvitas, LLC, 3; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2.
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Abstract Number: 2366

Improvement in Pain-Associated Biomarkers with Deucravacitinib, a
First-in-Class, Oral, Selective, Allosteric Tyrosine Kinase 2 Inhibitor, in
Patients with PsA in a Double-Blind Phase 2 Study (IM011-084)

PhilipMease1, Christopher Ritchlin2, Lu Gao3, Peter Schafer4, Miroslawa Nowak3, IanM. Catlett3 and Jinqi Liu3, 1Swedish
Medical Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 2Department of
Medicine, Allergy, Immunology, and Rheumatology Division, University of Rochester Medical School, Canandaigua, NY,
3Bristol Myers Squibb, Princeton, NJ, 4Bristol Myers Squibb, BELLE MEAD, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pain is a core domain of PsA, and reduction of pain is a primary treatment concern for patients with
PsA. Pain has been reported to be a more important predictor of disability and poor quality of life than radiographic joint
damage and disease activity. The mechanisms of pain in PsA and factors that impact the level of pain reduction in response
to treatment remain elusive. In the phase 2 IM011-084 trial (NCT03881059), patients with PsA were treated with placebo or
deucravacitinib 6 mg once daily (QD) or 12 mg QD. Deucravacitinib demonstrated significantly improved efficacy across
multiple outcome measures compared with placebo, including improvement in Pain score (determined by visual analog
scale). The aim of this post hoc analysis was to identify biomarkers associated with pain at baseline, assess the pharmaco-
dynamic (PD) changes in these biomarkers with deucravacitinib or placebo, and better understand the relationship between
baseline biomarkers and change in Pain score after treatment with deucravacitinib or placebo.
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Methods: The IM011-084 trial was a randomized, double-blind, placebo-controlled, phase 2 study that enrolled
203 patients with active PsA; patients were randomized 1:1:1 to deucravacitinib 6 mg or 12 mg QD or placebo. A total of
120 biomarkers related to inflammation and extracellular matrix degradation were evaluated using ELISA, Simoa, Luminex,
or Olink Target 96 Inflammation panels. Biomarkers associated with baseline global assessment of pain, PD changes, and
prediction of response to deucravacitinib were analyzed.

Results: Of the 120 biomarkers investigated, 11 (C1M, C3M, C4M, CRP, IL-6, CSF-1, EN-RAGE [S100A12], TNF, TSLP,
MMP3, and VEGF) were significantly associated with baseline Pain score (Table). PD changes in these pain-associated bio-
markers were assessed, and results from the model-adjusted analysis of percent change from baseline over the treatment
course are shown in the Figure. Changes in pain-associated biomarkers in groups treated with deucravacitinib (6 mg or
12 mg) were greater than those in the placebo group. Further analysis suggested that higher baseline levels of pain-
associated biomarkers (CSF-1, IL-6, and CRP) were associated with greater improvement in Pain score in patients treated
with deucravacitinib but poorer response in patients treated with placebo. Patients who had greater IL-17A levels at base-
line, which were associated with higher baseline Psoriasis Area and Severity Index score, had greater improvement in Pain
score when treated with deucravacitinib vs placebo.

Conclusion: This post hoc analysis demonstrated that deucravacitinib reduced levels of pain-associated biomarkers vs pla-
cebo. These biomarkers are associated with peripheral and neuropathic pain. Our data suggest that deucravacitinib had a
differential treatment impact on pain-associated biomarkers vs placebo; this is consistent with our findings from pain-
relevant clinical outcomes. Our findings warrant further investigation into the mechanism of action of deucravacitinib in atten-
uating pain and the potential positive correlation between PD effects of pain-associated biomarkers and better therapeutic
outcomes.
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Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; C. Ritchlin: AbbVie,
2, Amgen, 2, Bristol-Myers Squibb, 2, Janssen, 2, 5, Lilly, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, 5, Solarea,
2, UCB, 2; L. Gao: Bristol Myers Squibb, 3, 8; P. Schafer: Bristol Myers Squibb, 3, 8;M. Nowak: Bristol Myers Squibb,
3, 12, Shareholder; I. Catlett: Bristol Myers Squibb, 12, Employee and shareholder at the time of study conduct; J. Liu:
Bristol Myers Squibb, 3, 8.

Abstract Number: 2367

Updated Long-Term Safety and Tolerability of Bimekizumab in Patients
with Axial Spondyloarthritis and Psoriatic Arthritis: Pooled Results from
Phase 2b/3 Studies

Philip Mease1, Denis Poddubnyy2, Rajan Bajracharya3, Barbara Ink3, Alexander Marten4, Ute Massow4, Vishvesh
Shende3, MyriamManente5, Luke Peterson6, Katy White3, Peter Nash7 and Lianne S Gensler8, 1Swedish Medical Center/
Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 2Charite-Universitatsmedizin
Berlin, Berlin, Germany, 3UCB Pharma, Slough, United Kingdom, 4UCB Pharma, Monheim am Rhein, Germany, 5UCB
Pharma, Braine-l’Alleud, Belgium, 6UCB Pharma, Morrisville, NC, 7School of Medicine, Griffith University, Sunshine
Coast, Queensland, Australia, 8Department of Medicine/Rheumatology, University of California, San Francisco, San
Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits interleukin (IL)-17F in
addition to IL-17A. BKZ was generally well tolerated by patients (pts) with axial spondyloarthritis (axSpA) and psoriatic arthri-
tis (PsA) in phase 2b/3 studies, according to previous pooled safety data.1 We present updated pooled safety data across
integrated phase 2b/3 studies, with an additional one year of BKZ exposure from the ongoing phase 3 open-label extension
(OLE) studies.

Methods: Safety data are reported for 2 pools, each comprising 3 phase 2b/3 studies and their OLEs, in patients with active
axSpA (non-radiographic and radiographic) and active PsA, respectively (Figure).1 Exposure-adjusted incidence rates per
100 pt-years (EAIR/100 PY) are reported for treatment-emergent adverse events (TEAEs) among those who received ≥1
dose of BKZ 160 mg every four weeks (wks) (Q4W). The n (%) of pts experiencing TEAEs are also presented. Data are
reported to the data-cut (July 2023) across all treatment periods. All phase 2b/3 studies were complete by the data-cut,
except the BE MOVING and BE VITAL OLEs, in which ongoing patients had reached �104 wks of total study participation
(Figure).

Results: The axSpA and PsA safety pools included 848 pts (2,513.8 PY) and 1,409 pts (3,655.9 PY), respectively.

Since the previous data-cut,1 the EAIR for the majority of TEAEs remained stable with longer exposure to BKZ. The 3 most
frequently reported TEAEs in pts with axSpA and PsA were SARS-CoV-2 (COVID-19) infection, nasopharyngitis, and upper
respiratory tract infection (Table).
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Safety topics of interest are reported in Table. The EAIR/100 PY of serious infections was 1.4 in pts with axSpA and 1.3 in
pts with PsA. For fungal infections, the EAIR/100 PY was 8.4 in pts with axSpA and 7.9 in PsA. Most fungal infections were
mucocutaneous and mild/moderate in severity, including oral candidiasis infections. Permanent discontinuation of BKZ due
to oral candidiasis was infrequent (axSpA: 0.2/100 PY; PsA: 0.4/100 PY). No systemic fungal infections were reported.

The EAIR/100 PY of hepatic events was 5.3 in pts with axSpA and 5.0 in PsA; most were transient liver enzyme abnormal-
ities (Table; no confirmed cases of Hy’s law). For adjudicated definite/probable IBD, the EAIR/100 PY was 0.7 in axSpA and
0.2 in PsA, consistent with the higher background comorbidity of IBD often seen in axSpA compared with PsA.2 Uveitis
occurred at an EAIR/100 PY of 1.3 in axSpA and 0.1 in PsA. No cases of active tuberculosis or completed suicide were
reported in any study; rates of suicidal ideation/behavior and major adverse cardiac events are shown in Table.

During the studies, there were 3 deaths reported among pts with axSpA and 5 deaths among pts with PsA (further details in
Table). No deaths were considered drug-related by the investigators.

Conclusion: With an additional year of exposure, the long-term safety profile of BKZ in pts with axSpA and PsA remained
consistent with prior studies; no new safety signals or concerns were raised.1

Figure. The two safety pools (axSpA, PsA) of patients treated with BKZ 160 mg Q4W across six phase 2b/3 studies and their open-label
extensions
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References: 1. Mease PJ. Arthritis Rheumatol. 2023;75(suppl 9). Abstract 0511; 2. Mease PJ. Rheumatol Ther.
2019;6:529–42; 3. Van der Heijde D. Ann Rheum Dis. 2024;83:547–9.

Table. Summary of TEAEs reported up to the phase 3 data-cut (July 2023)
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Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; D. Poddubnyy: AbbVie,
2, 5, 6, Biocad, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 5, 6, Gilead, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, Samsung Bioepis, 2, UCB, 2, 6;R. Bajracharya: UCB Pharma, 3, 11;B. Ink: AbbVie, 11, GSK, 11, UCB Pharma,
3, 11; A. Marten: UCB Pharma, 3; U. Massow: UCB Pharma, 3; V. Shende: UCB Pharma, 3; M. Manente: UCB
Pharma, 3, 11; L. Peterson: UCB Pharma, 3, 12, Shareholder; K. White: UCB Pharma, 3, 11; P. Nash: AbbVie, 5, 6,
BMS, 5, 6, Boehringer Ingelheim, 5, 6, Eli Lilly, 5, 6, Gilead/Galapagos, 5, 6, GSK, 5, 6, Janssen, 5, 6, Novartis, 5, 6, Pfi-
zer, 5, 6, Samsung, 5, 6, Sanofi, 5, 6, UCB Pharma, 5, 6; L. Gensler: AbbVie/Abbott, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius
Kabi, 2, Janssen, 2, MoonLake, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5.

Abstract Number: 2368

Bimekizumab-Treated Patients with Active Psoriatic Arthritis Showed
Sustained Improvements in Pain and Fatigue: Up to 2-Year Results from
Two Phase 3 Studies

Philip Mease1, William Tillett2, Maarten de Wit3, Laure Gossec4, M. Elaine Husni5, Fabian Proft6, Barbara Ink7, Rajan
Bajracharya7, Jason Coarse8, Jérémy Lambert9, Laura Coates10 and Alice Gottlieb11, 1Swedish Medical Center/
Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 2Royal National Hospital of
Rheumatic Diseases; Department of Life Sciences, Centre for Therapeutic Innovation, University of Bath, Bath,
United Kingdom, 3Stichting Tools, Patient Research Partner, Amsterdam, Netherlands, 4Sorbonne Université, Paris,
France, 5Cleveland Clinic, Cleveland, OH, 6Charité – Universitätsmedizin Berlin, corporate member of Freie Universität
Berlin and Humboldt-Universität zu Berlin, Berlin, Germany, 7UCB Pharma, Slough, United Kingdom, 8UCB Pharma,
Morrisville, NC, 9UCB Pharma, Colombes, France, 10University of Oxford, Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom, 11Icahn School of Medicine at Mount Sinai,
Department of Dermatology, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: PsA significantly impacts patients’ quality of life due to functional limitations, pain, and fatigue.1 Sus-
tained relief from pain and fatigue are therefore important aims of treatment for patients with PsA. Bimekizumab (BKZ), a
monoclonal IgG1 antibody that selectively inhibits interleukin (IL)-17F in addition to IL-17A, has demonstrated sustained
improvements in pain and fatigue to 1 year in patients with active PsA.2 We report assessments of patient-reported pain
and fatigue up to 2 years in patients with PsA treated with BKZ.

Methods: The BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) phase 3 studies assessed subcutane-
ous BKZ 160 mg every 4 weeks (wks) in patients with PsA who were biologic DMARD (bDMARD)-naïve or had inadequate
response or intolerance to TNF inhibitors (TNFi-IR). Both had a 16-wk double-blind, placebo (PBO)-controlled period; BE
OPTIMAL included a reference arm (adalimumab [ADA] 40 mg every 2 wks). Patients who completedWk 52 of BE OPTIMAL
and Wk 16 of BE COMPLETE were eligible for the open-label extension, BE VITAL (NCT04009499), in which all patients
received BKZ. There was no washout period for patients who switched from ADA to BKZ (ADA/BKZ).

Arthritis pain was assessed using Patient’s Assessment of Arthritis Pain Visual Analogue Scale (Pain VAS; 0 [no pain] to
100 [most severe pain]) to Wk 104 in BE OPTIMAL and Wk 100 in BE COMPLETE. Fatigue was assessed using the Func-
tional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) subscale (0 [worst] to 52 [best]) to Wk 104 in BE
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OPTIMAL and Wk 88 in BE COMPLETE. Pain VAS change from baseline (BL; CfB) and clinically important improvements
from baseline (≥30/50/70%)3 and FACIT-Fatigue CfB and minimal clinically important difference responder rates (MCID;
≥4-point improvement from BL in patients with FACIT-Fatigue ≤48 at BL) are reported here. Data reported as observed
and using non-responder imputation (binary) or multiple imputation (continuous).

Results: 710/852 (83.3%) and 322/400 (80.5%) patients completed Wk 104/100 of BE OPTIMAL and BE COMPLETE.
Improvements in pain achieved at 1 year were sustained up to 2 years in PBO/BKZ and BKZ-randomized patients (-
Figure 1–2). Approximately half of patients in all treatment groups achieved a ≥50% reduction in Pain VAS at Wk

Figure 1. Pain VAS change from baseline at Weeks 16, 52 and 104/100 (MI, OC)
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104/100. Similarly, improvements in fatigue outcomes achieved at 1 year were sustained up to 2 years in PBO/BKZ and
BKZ-randomized patients (Table). For patients who switched from ADA to BKZ at Wk 52, pain and fatigue responses were
sustained up to 2 years (Figure 1–2; Table).

Conclusion: Treatment with BKZ demonstrated sustained improvements to 2 years in patient-reported pain and fatigue,
symptoms that are associated with active PsA. Similar improvements were observed irrespective of prior bDMARD treat-
ment. Patients who switched from ADA to BKZ at Wk 52 showed sustained improvements in pain and fatigue up to 2 years.

Figure 2. Clinically important improvements in Pain VAS to Week 104/100 (NRI, OC)
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References: 1. Ogdie A. RMD Open 2020;6:e001321; 2. Husni ME. ACR 2023 (Poster 0527); 3. Dworkin RH. J Pain
2008;9:105–21.
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Table. Improvements in patient-reported fatigue up to 2 years (MI, NRI)

4792

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2369

Impact of Baseline Factors on Disease Progression and Apremilast
Efficacy in Early Oligoarticular Psoriatic Arthritis

Philip Mease1, Laura Coates2, Alexis Ogdie3, Dafna Gladman4, Alen Zabotti5, Xenofon Baraliakos6, Cynthia Deignan7,
Shauna Jardon7, Rebecca Wang7, Lichen Teng7 and Laure Gossec8, 1Swedish Medical Center/Providence St. Joseph
Health; University of Washington School of Medicine, Seattle, WA, 2University of Oxford, Nuffield Department of
Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom, 3Department of Medicine,
Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 4University of Toronto, Toronto
Western Hospital, Toronto, ON, Canada, 5Azienda Sanitaria Universitaria del Friuli Centrale, Udine, Udine, Italy,
6Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 7Amgen Inc., Thousand Oaks, CA,
8Sorbonne Université, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SpA Including PsA – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In the FOREMOST study of early oligoarticular psoriatic arthritis (PsA), fewer patients (pts) receiving
apremilast (APR) progressed from ≤4 active joints (all joints; oligoarthritis) to >4 (polyarthritis) over 16 weeks compared with
placebo (PBO). FOREMOST offers a unique opportunity to identify baseline characteristics associated with disease progres-
sion from ≤4 active joints to >4 joints, as well as the ability of APR to impact disease progression.

Methods: FOREMOST (NCT03747939), a multicenter, randomized, double-blind, PBO-controlled trial, included pts with
early PsA (duration ≤5 years) and limited joint involvement ( >1–≤4 swollen and >1–≤4 tender joint count [SJC and TJC];
66–68 joints assessed). Pts were randomized 2:1 to APR (30 mg BID) or PBO for 24 weeks (early escape at Week
[W] 16), followed by an extension phase in which all pts received APR through W48. This post hoc analysis assessed the
percentage of pts with an active (swollen and/or tender) joint count ≤4 at baseline who progressed to an active joint count
>4 at W16 stratified by baseline characteristics. Clinically relevant demographic/disease characteristics with reasonable
sample size were selected from all available baseline data. Data are reported as observed.

Results: Of 308 pts randomized (APR, n=203; PBO, n=105), most (268/308 [87%]) had ≤4 active joints at baseline (APR,
n=176; PBO, n=92). Baseline demographics/disease characteristics were generally similar between the APR and PBO

FAS with ≤4 active (swollen and/or tender) joints at baseline; data as observed and based on all joints. Error bars represent SE. FAS, full
anlaysis set.
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Data as observed and based on all joints. cDAPSA scores >4 to ≤13 indicate low disease activity; scores >13 to ≤27 indicate moderate disease
activity. PASDAS scores ≥5.4 indicate high disease activity. APR, aremilast; BMI, body mass index; cDAPSA, clinical Disease Activity in Psoriatic
Arthritis; CI, confidence interval; csDMARD, conventional synthetic disease-modifying antirheumatic drug; LEI, Leeds Enthesitis Index; PASDAS,
Psoriatic Arthritis Disease Activity Score; PBO, placebo; SPARCC, Spondyloarthritis Research Consortium of Canada Index.

Data as observed and based on all joints. HAQ-DI, Health Assessment Questionnaire-Disability Index; PASS, Patient-Acceptable Symptom State;
PsAID-12, Psoriatic Arthritis Impact of Disease 12-Item; PtGA, Patient Global Assessment of Disease Activity; VAS, visual analog scale.
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groups, with the exception of a higher proportion of females in the APR group (58.5% vs 48.9%). Compared with APR, a
higher proportion of pts in the PBO group progressed to >4 active joints at W16 (34.9% vs 19.7%; treatment difference:
-14.8%) (previously published; Figure 1). This trend was consistent across baseline demographic/disease characteristic
subgroups (Figures 2 and 3). Female pts were more likely to progress to >4 active joints than male pts (APR, 25.0% vs
12.5%; PBO, 51.3% vs 20.5%), and a greater treatment difference was observed in females (-26.5 vs -9.2; Figure 2). Treat-
ment differences were consistent regardless of baseline body mass index (Figure 2). Greater treatment differences were
observed in pts who had not previously or were not currently using conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs) compared with those who were (Figure 2). Pts with enthesitis at baseline were more likely to progress to
>4 active joints than those without (Figure 2), with a treatment difference observed when enthesitis was measured by Leeds
Enthesitis Index (LEI; -27.2% vs -11.5%) but not when measured by Spondyloarthritis Research Consortium of Canada
Index (SPARCC; -15.6% vs -14.7%). Greater treatment differences were seen in pts without nail psoriasis versus those with
nail psoriasis (-27.1% vs -10.5%) (Figure 2).

Conclusion: In FOREMOST, being female, having more active joints, or having enthesitis were identified as demographic/
disease characteristics associated with disease progression from ≤4 to >4 active joints in early oligoarticular PsA. APR
reduced disease progression after 16 weeks compared with PBO, with larger treatment differences observed across a num-
ber of demographic/disease characteristics.

Disclosure: P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Moon-
Lake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; L. Coates: AbbVie, 2, 5,
6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6,
GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; A. Ogdie: Abb-
Vie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(-
GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5,
AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, UCB, 2, 5; A. Zabotti: AbbVie, 6, Amgen, 6, Johnson and Johnson, 5, 6, Lilly, 6, Novartis, 5, 6, UCB, 6;
X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid instructor, Eli Lilly,
2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor, Novartis, 2, 5, 6, 12,
Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; C. Deignan: Amgen, 3, 12,
Own company stock; S. Jardon: Amgen, 3; R. Wang: Amgen, 3, 11; L. Teng: Amgen, 3, 11; L. Gossec: AbbVie, 2, 5,
Amgen, 2, Biogen, 5, Bristol-Myers Squibb (BMS), 2, Celltrion, 2, Eli Lilly, 2, 5, Galapagos, 2, Janssen, 2, MSD, 2, Novar-
tis, 2, 5, Pfizer, 2, Sandoz, 2, UCB, 2, 5.

Abstract Number: 2370

Redefining Clinical Trial Inclusion Criteria Using Quality of Life in
Cutaneous Lupus Erythematosus

Daniella Faden1, lillian Xie2, Caroline Stone1, Lais Lopes Almeida Gomes1, Ahmed Eldaboush1, Cristina Ricco2, Rui Feng2

and Victoria Werth3, 1University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania, Philadelphia, 3University
of Pennsylvania, Wynnewood, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Regulatory guidance on endpoint measures for disease activity in cutaneous lupus erythematosus
(CLE) patients is essential to improve therapies. CLE profoundly impacts quality of life (QoL), and improvement in disease
activity by the Cutaneous Lupus Disease Area and Severity Index (CLASI) is associated with QoL improvement.1,2 Thus,
QoL should be a key consideration in trial eligibility and endpoint measure determination.

Current trial inclusion criteria often limits eligibility to those with moderate to severe disease activity (CLASI-A ≥10), excluding
patients with mild disease activity (CLASI-A ≤9) due to lack of validated efficacy measures.3 Our group recently found the
established efficacy measure of 50% CLASI improvement (CLASI50) is predictive of meaningful QoL change in patients with
a baseline score ≥8, suggesting that patients with milder disease can benefit from trial inclusion.4 Thus, we sought to further
assess the QoL in patients with CLASI scores of 8-9 to determine the suitability including those patients in clinical trials.

Figure 1. Comparing QoL by activity severity using proposed categories of disease activity for analysis (1A), and proposed new categories for trial
inclusion (1B)
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Methods: Patients from the University of Pennsylvania Longitudinal CLE Database study with at least one complete visit
were included, with the first complete visit used for analysis (n=454). Activity severity categories for analysis were defined
as lower-mild (0-7: n=254, 56%), upper-mild (8-9: n=39, 9%), moderate (10-20: n=102, 22%) and severe ( >20: n=59,
13%) using CLASI-A scores.3 QoL was assessed using the Skindex 29+3. Kruskal Wallis and Dunn’s multiple comparison
tests were used to compare Skindex domain scores between disease severity categories.

Results: Results showed that Skindex scores of upper-mild patients differed significantly from lower-mild patients with
respect to emotions (mean [SEM]: 54.5 [5.0] vs 41.2 [1.6], p=0.01), and symptoms (46.6 [4.3] vs. 35.1 [1.3], p=0.002),
but did not differ significantly from moderate scores in any domain. This suggests that QoL among those with CLASI scores
8-9 is akin to those with moderate disease (Figure 1A). This is further supported by increased significance by Kruskal Wal-
lace testing using the new proposed categories for trial inclusion (Figure 1B) compared to the existing categories of activity
severity, indicating increased precision.

Importantly, lowering CLASI eligibility to include CLASI 8-9 also has potential to enable more diverse trial participation. Com-
pared to entry criteria that require a minimum CLASI score of 10, lowering the threshold to ≥8 would increase eligibility of
Black patients by 30% (n=56 vs. 43), White patients by 20% (n=130 vs. 108), and other racial groups by 40% (n=14
vs. 10) within our cohort. This is particularly important given the under-representation of minoritized populations in CLE clin-
ical trials and the critical need to ensure drug safety and efficacy are adequately tested across diverse demographics.5

Conclusion: In summary, our findings suggest that QoL in patients with a CLASI score of 8-9 is more aligned with moderate
disease activity than with lower-mild activity. This, along with the finding that CLASI50 is predictive of meaningful change in
those with a baseline CLASI score ≥8, supports the inclusion of patients with milder activity in clinical trials.

Disclosure: D. Faden: None; l. Xie: None; C. Stone: None; L. Lopes Almeida Gomes: None; A. Eldaboush: None;
C. Ricco: None; R. Feng: None; V. Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio,
2, AstraZeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5,
Cugene, 2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck,
2, Nuvig Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda,
2, UCB, 2, Ventus, 2, 5, Viela, 5, Xencor, 2.

Abstract Number: 2371

The Role of Intracytoplasmic Toll- Like Receptors (TLR) and MyD88 in B
Cell Subsets as Renal Response Predictors in Patients with Lupus
Nephritis

Fabiola Cassiano-Quezada1, José Jiram Torres-Ruiz2, Jennifer Balderas Miranda3, José Luis Maravillas-Montero4, Karina
Santana-de Anda2, Beatriz Alcal�a-Carmona5, Nancy R Mejía-Domínguez5, Yatzil Reyna-Ju�arez5, María José Ostos-prado5,
Guillermo Juarez-Vega4 and Diana Gomez-martin6, 1Department of Internal Medicine. Instituto Nacional de Ciencias
Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Distrito Federal, Mexico, 2Departament of Immunology and
Rheumatology. Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Distrito Federal,
Mexico, 3Universidad Nacional Aut�onoma de México, Ciudad de México, Mexico, 4Red de Apoyo a la Investigaci�on,
Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an and Universidad Nacional Aut�onoma de México,
Mexico City, Distrito Federal, Mexico, 5Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City,
Distrito Federal, Mexico, 6INCMNSZ, Mexico City, Federal District, Mexico
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Recently, a gain of-function mutation within TLR7 was identified to induce SLE in a murine model
and increased the survival of activated B lymphocytes, age associated B cells (ABCs), extrafollicular B lymphocytes and pro-
duction of autoantibodies, mediated by MyD88. The aim of this study is to analyze the role of TLR7, 9 and MyD88 expression
in diverse B cell subsets as renal response predictors in patients with lupus nephritis.

Methods:We included patients with SLE who fulfilled the ACR/EULAR 2019 classification criteria and active proliferative LN
(Class III or IV +/- V). A blood sample was taken at baseline and 6 months after induction treatment. Patients with a history of
treatment with anti-CD20 drugs or IV Ig were excluded. The outcome variable was renal response, complete or partial. We
measured the expression of TLR7, 9 and MyD88 in the following B cell subsets: ABCs [CD19posCD21neg/lo CD11chi Tbet-
pos], antibody-secreting cells (ASC) [CD19pos CD27hi CD38hi], classic memory cells (CMC) [CD19pos CD27pos IgD pos/neg],
double negative cells (DNC) [CD27neg IgD neg], naive cells (NaC), non-classic memory cells (NCMC) [CD27 neg] and transi-
tional cells (TrC) [CD21 neg/lo] from a peripheral blood sample, using multiparametric flow cytometry. Samples were acquired
in a BD LSR Fortessa flow cytometer and data were analyzed by support of the Flow Jo software. We quantified the absolute
cell numbers and the percentage of cells expressing TLR7, TLR9, and MyD88, alongside determining the mean fluores-
cence intensity (MFI). Assessment of correlation between quantitative variables was performed using the Spearman correla-
tion coefficient. The analysis of variables before and after induction treatment was executed using the Wilcoxon signed-rank
test and the association between immunological variables and the development of renal response was evaluated using
logistic regression.

Table 1. Comparison of the proportion of B cells at baseline in patients who reached renal response and those who did not.

Table 2: Comparison of the proportion of B cells at the end of follow-up in patients who reached renal response and those who did not.
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Results: 30 patients were included and 66% reached renal response. These patients presented a lower expression of TLR7
in NaC (MFI, 573 (498-792) vs 759 (544-873), p< 0.05) and expansion of TLR9+ NCMC (1.4% (0.7-2.5) vs 0.3% (0.3-0.4),
p< 0.05) (Table 1). At follow up, we observed an expansion of TLR9+ B cells (8.1% (2.6-15) vs 0.5% (0.2-0.6), p< 0.05);
enhanced expression of TLR9 in TrC (MFI, 747 (537-767) vs 0 ((0.0-0.0), p< 0.05); expansion of TLR7+ TrC (23%
(11.1-44.5) vs 0 %(0.0-0.2), p< 0.05); higher percentage of TLR7+ NaC (27.4 %(7.9-63) vs 0.3 %(0.0-0.4); higher expres-
sion of TLR9 in NCMC (MFI, 1128 (1006-1135) vs 0 (0.0-0.0), p< 0.05); expansion of classical TLR9+ B cells (1.9 (1.1-3.2)
vs 0.07 (0.02-0.09), p< 0.05), and a decreased percentage of TLR9+ ABCs (0.8 % (0.4-24.4) vs 13% (2.4-67), p< 0.05)
(Table 2). Patients with renal response presented an increase in the percentage of TLR9+ B cells (15 vs 5, p=0.016). Inter-
estingly, enhanced TLR9 expression was observed in NCMC (MFI 1128 vs 0, p< 0.05), as well as in ABC (MFI 2000 vs
1500, p=0.03) and DNC (MFI 1500 vs 900, p=0.009). (Figure 1). No differences were observed among treatments.

Conclusion: Our data suggest that renal response is associated with enhanced TLR9 expression in the effector humoral
compartment, which might be implicated in the molecular mechanisms of renal damage in lupus nephritis.

Disclosure: F. Cassiano-Quezada: None; J. Torres-Ruiz: None; J. Balderas Miranda: None; J. Maravillas-Mon-
tero: None; K. Santana-de Anda: None; B. Alcal�a-Carmona: None; N. Mejía-Domínguez: None; Y. Reyna-Ju�arez:
None; M. Ostos-prado: None; G. Juarez-Vega: None; D. Gomez-martin: None.

Figure 1: Paired median analysis with time considered as an aleatory variable, in patients with and without renal response.
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Abstract Number: 2372

Incidence and Predictors of Recurrent Pericarditis in Systemic Lupus
Erythematosus

Yoo Jin Kim1, Jana Lovell1, Alaa Diab1, Laurence Magder2, Daniel Goldman3, Michelle Petri3, Luigi Adamo1 and Andrea
Fava1, 1Johns Hopkins University, Baltimore, MD, 2University of Maryland, Baltimore, Baltimore, MD, 3Johns Hopkins
University School of Medicine, Timonium, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pericarditis is the most common cardiac manifestation of systemic lupus erythematosus (SLE). In
the general population, pericarditis commonly recurs (�30%), likely due to immune-mediated mechanisms. Given the broad
immune dysregulation that drives the pathogenesis of SLE, we sought to identify the frequency and risk factors for the recur-
rence of pericarditis in this unique population.

Methods: Retrospective cohort study of SLE patients enrolled between 1988 and 2023 at a tertiary medical center. The
SELENA revision of the SLE Disease Activity Index was used to define pericarditis, and all follow-up clinical encounters were
examined after the first reported episode. Recurrent pericarditis was defined as that occurring at least 6 weeks after the first
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recorded episode of pericarditis. Statistical significance was defined as a p-value of < 0.05, and a pooled logistic regression
was used to estimate odds ratios for risk factors.
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Results: Of 2931 patients in the cohort, 590 patients had a history of pericarditis. During a median follow-up of 7 years (IQR:
3 – 14), 20% (n=120) of patients experienced recurrent pericarditis (Table 1). The majority (51%) experienced only one recur-
rence, whereas 49% of patients had ≥2 recurrences. Several demographic, clinical, serologic, and treatment characteristics
were associated with recurrence in the univariate analysis (Table 2). We performed a multivariate analysis using variables of
statistical significance (P < 0.05) and found that independent predictors of recurrence included younger age (≥60 years vs. <
40, RR 0.11 (0.04, 0.32), P <. 001), treatment with prednisone ( ≥20 vs. 0 mg, RR 1.99 (1.17, 3.40), P = 0.012), active SLE
disease (SLEDAI ≥3 vs. 0, RR 1.55 (1.21, 2.00), P <. 001), and time from initial episode (3-10 years vs. < 1, RR 0.32 (0.20,
0.52), P <. 001) (Figure 1).

Conclusion: Recurrence of pericarditis in SLE is common (20%) and it is more likely to occur within one year of onset. Youn-
ger patients and those with higher lupus activity are at greater risk of recurrence. As in the general population, oral predni-
sone is independently associated with a higher chance of recurrence in SLE patients, with a dose-dependent effect.
These findings set the basis for future studies to define optimal treatment for recurrent pericarditis in SLE patients and indi-
cate that oral corticosteroids should be avoided when treating pericarditis.

Disclosure: Y. Kim: None; J. Lovell: None; A. Diab: None; L. Magder: None; D. Goldman: None; M. Petri: Amgen,
2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Auto-
lus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health,
1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium, 2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gen-
tibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira
Pharmaceuticals, 2, Merck/EMD Serono, 1, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Develop-
ment, 2, Precision Biosciences, 2, Proviant, 2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti
Bioscienes, 2, Sinomab Biosciences, 2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharma-
ceuticals, 2, Worldwide Clinical Trials, 1, Zydus, 2; L. Adamo: i-Cordis, LLC, 8, kiniksa pharmaceuticals, 2; A. Fava:
Annexionbio, 2, Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2.

Figure 1. Results of multivariate analysis demonstrating predictors of recurrent pericarditis among patients with SLE. Reference groups for each
category are reported in Table 2.
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Abstract Number: 2373

The Construction and Validation of Sub-phenotype-specific Genetic Risk
Scores in Systemic Lupus Erythematosus: A Novel Approach Using Large-
scale Biobank Data

Sarah Reid1, Johanna Sandling2, Pascal Pucholt3, Ahmed Sayadi4, Martina Frodlund5, Karoline Lerang6, Andreas Jönsen7,
Christopher Sjowall8, Iva Gunnarsson9, Ann-Christine Syvänen2, Anders Bengtsson7, Øyvind Molberg10, Elisabet
Svenungsson11, Anna Rudin12, Solbritt Rantapaa-Dahlqvist13, Lars Rönnblom2 and Dag Leonard2, 1Uppsala University,
Medical Sciences, Uppsala, Sweden, 2Uppsala University, Uppsala, Sweden, 3Rheumatology and Science for Life
Laboratory, Department of Medical Sciences, Uppsala university, Uppsala, Sweden, 4Uppsala, Uppsala, Sweden,
5Department of Biomedical and Clinical Sciences, Division of Inflammation and Infection/Rheumatology, Linköping
University, Linköping, Sweden, 6Oslo University Hospital, Oslo, Norway, 7Lund University, Lund, Sweden, 8Linköping
University, Linköping, Sweden, 9Karolinska Institute, Stockholm, Sweden, 10Oslo University Hospital, Department of
Rheumatology, Oslo, Nepal, 11Karolinska Institutet, Stockholm, Sweden, 12Institute of Medicine, University of
Gothenburg, Gothenburg, Sweden, 13Umeå University, Umeå, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease with a heterogeneous clinical pic-
ture. This study aimed to link genetic SLE predisposition with relevant clinical manifestations.

Methods: This study uses a discovery- and validation approach. First, we conducted an ICD-10 code-based search in the
FinnGen consortium population database, which includes >218,000 individuals from Finland (data freeze 5) with extensive
genetic and disease end-point information1. Through this search, we identified 30 datasets corresponding to the 11 ACR-
82 classification criteria for SLE, containing cases with SLE-like manifestations such as polyarthritis, hemolytic anemia and
immunological disturbances in serum. Summary statistics for 57 established SLE risk SNPs (p< 5×10-8 in the European
population) with a validated cumulative effect on disease severity2 in SLE were retrieved for the selected datasets. Mendelian
Randomization analysis using the inverse variance-weighted method was conducted to evaluate the effect of a high genetic
SLE predisposition on each manifestation.

Second, validation was conducted in a clinical SLE cohort. Scandinavian patients with SLE (n=1487) who fulfilled ≥4 ACR-
82/ACR-97/SLICC-2012 classification criteria were genotyped using the Immunochip or Global Screening Array (Illumina).
Clinical data was collected from medical records. Standardized weighted genetic risk scores (GRSs) for each relevant man-
ifestation were constructed for each patient based on the Finngen datasets. Associations between each GRS and the cor-
responding ACR-82 criterion in the clinical SLE cohort were evaluated using sex- and disease duration-adjusted logistic
regression.

Results: In the FinnGen biobank, the cumulative effect of the 57 SLE risk SNPs was associated with an increased risk of
rosacea, OR 1.09 (1.03–1.16), polyarthropathies, OR 1.10 (1.06–1.14), pleural effusions, OR 1.09 (1.04–1.14), and hemo-
lytic anemia, OR 1.32 (1.10–1.58).

In the clinical cohort, 5 of the 11 GRSs generated from the FinnGen datasets were associated with their corresponding ACR-
82 criterion: arthritis, OR 1.15 (1.02–1.31), renal disorder, OR 1.15 (1.04–1.29), neurologic disorder, OR 1.24 (1.04–1.47),
hematologic disorder, OR 1.12 (1.00–1.24), and immunologic disorder, OR 1.37 (1.22–1.56), table 1.
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Conclusion: By considering associations of SLE risk SNPs with SLE-like manifestations in the FinnGen biobank, construc-
tion and validation of GRSs for five of the eleven ACR-82 criteria was possible. The findings demonstrate known SLE risk
gene variants to play a role in the development of at least half of the ACR-82 criteria, indicating a future possibility of using
genetics to predict a variety of disease sub-phenotypes in SLE.

1Kurki, M.I., et al., FinnGen provides genetic insights from a well-phenotyped isolated population. Nature, 2023. 613(7944)

2Reid, S., et al., High genetic risk score is associated with early disease onset, damage accrual and decreased survival in
systemic lupus erythematosus. Ann Rheum Dis, 2020. 79(3): p. 363-369.

Disclosure: S. Reid: None; J. Sandling: None; P. Pucholt: None; A. Sayadi: None; M. Frodlund: None; K. Lerang:
None; A. Jönsen: None; C. Sjowall: Bristol-Myers Squibb(BMS), 3; I. Gunnarsson: None; A. Syvänen: None;
A. Bengtsson: None; Ø. Molberg: None; E. Svenungsson: None; A. Rudin: None; S. Rantapaa-Dahlqvist: None;
L. Rönnblom: Ampel Biosolutions, 1, AstraZeneca, 1, 6, Bayer, 2, BMS, 1, UCB, 1; D. Leonard: AstraZeneca, 1.

Abstract Number: 2374

Characteristics, Treatment Responses and Prognosis in a Single Center
Cohort of SLE Patients with Thrombocytopenia

Omer Uludag1, Sarvan Aghamuradov1, Cansu Erel Gezegen2, Marjan Jabbarli2, Ismat Habibov2, Ahmet Oguz Celik2,
Yasemin Yalcinkaya1, Ahmet Gul1, Murat Inanc1 and Bahar Artim Esen1, 1Istanbul University, Istanbul Faculty of
Medicine, Division of Rheumatology, Istanbul, Turkey, 2Istanbul University, Istanbul Faculty of Medicine, Department of
Internal Medicine, Istanbul, Turkey
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Thrombocytopenia has been reported at frequencies ranging from 10 to 40 % in different cohorts.
Treatment can be challenging and due to its considerable impact on prognosis, it has been of important concern. We aimed
to identify clinical and laboratory characteristics, and prognosis of SLE patients with thrombocytopenia in a large single cen-
tre cohort.

Methods: The study included 102 patients with chronic ( >12 months) or acute (< 3 months) thrombocytopenia. Data
regarding clinical and laboratory characteristics, disease duration, treatments and responses, disease activity (SLEDAI)
and damage (SLICC/ACR SDI), and bleeding history were retrieved from the database and revised. Thrombocytopenia
was defined as a platelet count of < 100 × 109/L and was confirmed by a peripheral blood smear. “Early”, “initial”, and
“durable” treatment responses were defined as a platelet count of >30 × 109/L and at least doubling baseline at first week,
first month and 6th month, respectively. Remission was defined as a platelet count of >100 × 109/L 12 months after treat-
ment. Relapse was defined as a platelet count of < 100× 109/L or a >50% decrease in a patient in remission.

Table 1 Demographic, clinical and laboratory characteristics of the cohort

4805

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: Of 102 patients (characteristics shown in Table 1), 83 were diagnosed at the time of SLE diagnosis or during the
course, and 19 prior to diagnosis. As 4 of the latter (3 with splenectomy) did not relapse after SLE diagnosis, they were
excluded from the analysis (Figure 1). Mean SLEDAI of 66 patients with acute thrombocytopenia at SLE diagnosis was
16.8 (± 9.9), and 40 (60.2%) had a SLEDAI >12. Platelet count was ≤20 × 109/L in 17 patients (25.7%) and >50 × 109/L
in 30 (45.5%). Sixty-five patients (98.5%) were managed with glucocorticoids, initiated with intravenous pulse in
32 (48.5%). IVIG was required in 4 (6.1%) patients, CYC was used in 20 (30.3%), AZA in 29 (43.9%) and MMF in
9 (13.6%). Early response was achieved in 21 (31.8%) patients, initial response in 50 (75.8%), and durable response in
60 (90.9%). There was at least one relapse in 38 patients. Among immunosuppressives, only CYC was found to reduce
the risk of relapse (relapse rate: 10% vs 39.1%, P=0.021). Early response did not reduce the risk of relapse. At the first
relapse, rituximab was administered to 9 of 25 patients, and 7 of them did not relapse again. Total 5 patients underwent
splenectomy due to refractory disease and 4 of them had no further relapse. Binary logistic regression analysis showed that
aPL positivity was a risk factor for relapse [OR (95%CI): 3.8 (1.4-10.3), P=0.009]. Minor bleeding occurred in 24 patients and
major bleeding in 13. Median SDI was 1 (IQR:0-3) and 65 patients (63.7%) had SDI ≥1. Patients with at least one relapse had
a higher SDI than those with no relapse (mean SDI: 2.7 (± 2.4) vs 1.4 (±2.0), P=0.008).

Conclusion: Thrombocytopenia may precede SLE, can be detected at the time of diagnosis or during the course of the dis-
ease. Patients with aPL positivity have higher risk for relapse. Since relapse is associated with higher damage, prevention is
important. First-line CYC treatment was associated with a low risk of relapse. Rituximab, which has been shown to be effec-
tive in relapses, can be considered as first-line treatment whilst splenectomy may be considered in refractory cases.

Disclosure: O. Uludag: None; S. Aghamuradov: None;C. Erel Gezegen: None;M. Jabbarli: None; I. Habibov: None;
A. Celik: None; Y. Yalcinkaya: None; A. Gul: None; M. Inanc: None; B. Artim Esen: None.

Figure 1 Study Flow Chart
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Abstract Number: 2375

Can Damage Items Be Graded According to Severity in a Revised Organ
Damage Index for Lupus?

Burak Kundakci1, Megan Barber2, Ann E. Clarke2, Sindhu Johnson3, Ian Bruce1 and On behalf of the revised SLE organ
damage index (SDI) collaborators4, 1Centre for Musculoskeletal Research, Division of Musculoskeletal and
Dermatological Sciences, Faculty of Biology, Medicine and Health, The University of Manchester, Manchester,
United Kingdom, 2Division of Rheumatology, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada,
3Division of Rheumatology, Department of Medicine, Schroeder Arthritis Institute, Krembil Research Institute, Toronto
Western and Mount Sinai Hospitals; Institute of Health Policy, Management and Evaluation, University of Toronto,
Toronto, ON, Canada, 4University of Manchester, Manchester, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The Systemic Lupus International Collaborating Clinics (SLICC), Lupus Foundation of America
(LFA), and American College of Rheumatology (ACR) are leading a global initiative to create a revised Systemic Lupus Ery-
thematosus Damage Index (SDI). One limitation of the current SDI is a notable floor effect where most patients score
between zero and three, with up to 50% in most cohorts scoring zero.1 Potential ways to address this floor effect include
adding items and/or providing more sensitive definitions through describing different grades within the same item. This study
aims to report the items suggested for gradation in a revised damage index.

Methods: Item generation began with a comprehensive literature review and an initial Delphi round. Item reduction involved
conducting two additional Delphi rounds, where items with a median score of ≤4 out of 9 were excluded. Following this, a
14-member steering committee assessed the remaining items and removed those that did not reflect the damage construct,
were excessively rare, or were not feasible to assess. The expert organ domain groups then refined the remaining items,
suggesting severity gradations for relevant items. Figure 1 illustrates the stages of item generation and reduction.

Results: The item generation and reduction phases resulted in 45 proposed candidate items for the revised SDI.2 Of these
items, organ-specific groups suggested grading for 11 (24.4%) items (Table 1). For example, ischaemic heart disease is pro-
posed to be graded as follows: Grade 1: asymptomatic ischaemia on testing, Grade 2: symptomatic angina with confirma-
tory tests Grade 3: myocardial infarction (clinical presentation and confirmatory tests) and Grade 4: multiple myocardial
infarction and/or coronary artery bypass grafting. Similarly, kidney function impairment is proposed to be graded according
to Kidney Disease Improving Global Outcomes (KDIGO) categories of glomerular filtration rate (GFR). Grade 0 -GFR ≥60
mL/min/1.73 m2, Grade 1 -GFR 30-59 mL/min/1.73 m2, Grade 2 - GFR 15-29 mL/min/1.73 m2, and Grade 3 GFR <
15 mL/min/1.73 m2.

Figure 1. Item generation and reduction phases
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Conclusion: Grading damage items is possible for 24.4% of proposed items in a new revised damage index. This offers a
more detailed and clinically relevant assessment of organ damage in SLE patients. It reflects current evidence based medical
practice and is likely to improve sensitivity of the index in SLE populations. Further validation in cohorts and consideration of
weighting of grades across clinical organ systems is now underway.

! Sutton EJ et al. SLICC damage index: a systematic literature review. Seminars in arthritis and rheumatism. 2013;
43(3):352-361

! Kundakci B et al. POS1139 Lupus Damage Index Revision – Item Generation and Reduction Phase. Annals of the Rheu-
matic Diseases. 2024; 83:1009-1010.

Disclosure: B. Kundakci: None; M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, Sanofi-Genzyme, 2; A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers Squibb, 2, GSK, 2, 5, 6, Otsuka Pharmaceutical,
1, Roche, 1; S. Johnson: None; I. Bruce: AstraZeneca, GSK and UCB, 6, Genzyme/Sanofi, GSK, Roche, Novartis,
Janssen, UCB, 5; O. organ damage index (SDI) collaborators: None.

Table 1. Items suggested for gradation in the revised damage index
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Abstract Number: 2376

Systemic Lupus Erythematosus Patients Exhibit Dynamic Changes in
Disease-Associated Transcripts Following Total Knee or Total Hip
Arthroplasty

David Fernandez1, Stephen Batter1, Deanna Jannat-Khah1, Mikhail Olferiev1, Insa Mannstadt2, Mark Figgie1, Peter
Sculco1, Jason Blevins1, Caroline Siegel1, Dina Greenman1, Kyriakos Kirou1 and Susan Goodman3, 1Hospital for Special
Surgery, New York, NY, 2Columbia University VP&S, New York, NY, 3Hospital for Special Surgery, New York 10025, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic lupus erythematosus (SLE) undergoing total hip arthroplasty and total knee
arthroplasty (THA and TKA) experience higher complication rates than osteoarthritis (OA) patients.

Table 1. Demographic and Clinical Characteristics of the Cohort
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There are several molecular processes in SLE patients that may affect the response to the physiologic stresses of arthro-
plasty. Excess Type 1 interferon (IFN) is a critical driver of SLE pathogenesis, and it may affect the response to surgery as well
as the postoperative healing process. However, other pathways associated with negative postoperative outcomes have not
been identified.

Methods: This prospective study enrolled 30 SLE patients with SLE satisfying 2019 ACR/EULAR or the 1997 modification
of 1982 ACR SLE classification criteria, and 26 age/sex/procedure-matched OA controls who were undergoing THA/TKA.

Figure 1. Volcano plot depicting differentially expressed genes (DEGs) associated with acute blood loss anemia in lupus patients undergoing THA
or TKA, and pathway analysis of the significant DEGs.

Figure 2. Volcano plot depicting differentially expressed genes (DEGs) associated with avascular necrosis in lupus patients undergoing THA or
TKA, and pathway analysis of the significant DEGs.
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SLE-specific disease activity was evaluated by a rheumatologist (D.R.F., C.S.) on postoperative day 1 (POD1). Standard lab-
oratory tests, as well as plasma and whole blood samples were collected from subjects at baseline, POD1, and six weeks
postoperatively (6W). Whole blood RNA sequencing was performed from a subset of samples obtained at baseline,
POD1, and 6W. Adverse events were assessed at baseline, 1-, 6-, 12-, and 24-weeks. Descriptive statistics were per-
formed, and comparisons were made using Fisher’s exact test, Chi-square and Wilcoxon rank-sum test.

Results: The SLE patients exhibited low disease activity, with a mean Systemic Lupus Erythematosus Disease Activity
Index-2K score of 4, but they experienced significantly more postoperative anemia than OA patients, and were seen in the
emergency department more often in the 24 weeks postoperatively (Table 1).

The IFN module identified on weighted correlation network analysis was significantly elevated in SLE patients at all time
points. The IFN module expression fell in both groups on POD1, while at 6W, the IFN activity returned to levels comparable
to baseline in OA, but was significantly higher than baseline in SLE. A B cell module was also identified, and was significantly
lower in SLE patients versus OA controls at all time points. Lower B cell module expression (including FCRL2, PAX5, and
CD22) was also associated with postoperative anemia, though immunoglobulin transcripts and IFNmodule expression were
higher in this same group (Figure 1). Patients undergoing THA or TKA for avascular necrosis were noted to have high base-
line expression of IFN-inducible transcripts, immunoglobulin transcripts, and cell cycle-associated transcripts, though they
did not demonstrate specific reduction in B cell module expression (Figure 2).

Conclusion: This prospective analysis reveals dynamic changes in disease-associated transcripts, including B cell and IFN
modules, in SLE patients post-THA/TKA, with distinct expression patterns linked to anemia and avascular necrosis. This the
first prospective analysis of SLE patients undergoing THA/TKA, proving the feasibility of such studies and larger prospective
studies may allow for better assessment of factors associated with adverse events in SLE patients after THA/TKA.

Disclosure: D. Fernandez: None; S. Batter: None; D. Jannat-Khah: AstraZeneca, 11, Cytodyn, 11; M. Olferiev:
None; I. Mannstadt: None; M. Figgie: HS2, 11, Icarus, 11, Joint Effort ASO, 11, Lima, 2, 9, Mekanika, 11, Wishbone,
2, 4, 10; P. Sculco: BetterPT, 8, EOS Imaging, 2, HS2, LLC, 8, HSS ASC Development Network, LLC, 8, Interllijoint Sur-
gical, Inc., 2, 5, 8, Joint Effort Administrative Services Organization, 8, Lima Corporate, 2, 9, Osgenic, 1, 8, Parvizi Sur-
gical Innovation, LLC, 8, Tangen Biosciences, Inc., 8, ZIMMER BIOMET, 2, 5; J. Blevins: Globus Medical, 2, Lima
Corporate, 2, Smith and Nephew, 2; C. Siegel: None; D. Greenman: None; K. Kirou: None; S. Goodman: Novartis
Corporation Pharmaceuticals, 5, UCB, 1.

Abstract Number: 2377

Impact of Neighborhood Area Deprivation Index on Outcomes in Lupus
Patients in Bronx, NY

Anitha Ramu1, Justina Shafik2, Maedeh Ashrafi3, Juliann Allen2, Kiera Brennan1 and Noa Schwartz4, 1Montefiore
Medical Center, Bronx, NY, 2Albert Einstein College of Medicine, Bronx, NY, 3Jacobi Medical Center, Bronx, NY, 4Albert
Einstein College of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Studies have demonstrated that socioeconomic status (SES) significantly influences outcomes of
patients with SLE.1 Traditionally, tools such as income, education, occupation, and housing have been used as markers
of SES, but these are useful for epidemiological purposes or for large community-wide interventions, and less helpful in iden-
tifying specific vulnerable patients. The Area Deprivation Index (ADI) is a validated tool based on individual patients’ home
addresses and incorporates multiple indicators of SES disadvantage into a single index; thereby, quantifying disadvantage
on a neighborhood level.2,3 Our study aims to assess the impact of ADI on SLE patient outcomes in the Bronx, the poorest
urban community in the United States.
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Methods: Patients meeting the 1997 ACR SLE classification criteria and enrolled in the Einstein Lupus Cohort (Montefiore
Medical Center, Bronx, NY) from 2018-2023 were identified. Data was collected retrospectively via chart review starting at
Year 0 (Y0), defined as the year of the initial rheumatology visit in the electronic health record (EHR) system. Data points were
collected every 2 years until Year 6 (Y6). Outpatient rheumatology visits and lab tests at Y0, Y2, Y4, and Y6 were used to cal-
culate SLEDAI and SLICC Damage Index (SDI). State-specific ADI deciles were derived from patients’ most recent home
addresses, with higher deciles indicating greater disadvantage. Data is presented as median(IQR). Mann-Whitney U/Krus-
kal-Wallis Tests, with Dunnett’s Correction for multiple comparisons, were used for data analysis.

Results: Out of 156 patients, 8% were categorized in ADI1 (state deciles 1-3, most advantageous), 63% in ADI2 (deciles
4-6), and 28% in ADI3 (deciles 7-10) (Table 1). Education levels were significantly different between the ADI groups
(p=0.025), while there was no significant difference in race and ethnicity. Patients with ADI1 were diagnosed at an earlier
age than those with ADI2 and ADI3 [age 20 (14.5, 24) vs 29 (22, 42), p=0.001, and 29 (21, 39), p=0.004, respectively]
(Fig. 1). By Y6, there were significant differences in change in SLEDAI (ΔSLEDAI) between ADI1 vs ADI2 [-8 (-8.5, -3.5) vs
-2 (-4,0), p=0.04] and ADI1 vs ADI3 [-8 (-8.5, -3.5) vs 0 (-4,2), p=0.02] (Fig. 2A). In addition, there was a significant difference
in change in proteinuria between the ADI groups by Y6 (-0.31 (-1.9, -0.12) vs 0.09 (-0.04, 0.33) vs 0.05 (-0.07, 0.21),
p=0.043) (Fig. 2B). No significant difference in SDI was noted among the three groups.

Conclusion: Patients residing in areas with higher ADI are diagnosed with SLE later, and achieve worse outcomes com-
pared to those in areas with lower ADI. Specifically, they experience ongoing disease activity despite years of medical man-
agement. While deeper exploration of the factors causing these disparities is necessary, our findings suggest that early
identification and targeted interventions for patients with higher ADI may be warranted.

Disclosure: A. Ramu: None; J. Shafik: None; M. Ashrafi: None; J. Allen: None; K. Brennan: None;
N. Schwartz: None.

Abstract Number: 2378

Is Urinary Protein-creatinine Relation Reliable for Diagnosis or Follow up
of Lupus Nephritis?

Ana Clara Freitas Ribeiro1, Evandro Klumb1, Rafaela Gonçalves Rodrigues2, Ramiro Camacho Junior2, Flavia Bastos2,
Mariel Lizarralde1, Raissa de Oliveira1 and Ricardo Aguiar Filho1, 1Universidade do Estado do Rio de Janeiro, Rio de
Janeiro, Brazil, 2Rio de Janeiro State University, Rio de Janeiro, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is a highly morbid condition with a pleomorphic presentation and fluctuating
activity. Proteinuria is a typical manifestation of renal involvement, crucial for LN diagnosis, guiding renal biopsy and inferring
histological class. It serves as a biomarker for therapeutic response and a prognostic indicator for renal function preservation

The protein-creatinine Ratio (PCR) is a widely used method to estimate the amount of total proteinuria using a urine sample,
being used as a substitute for the 24-hour urine collection.
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There are no recent reviews suggesting that the 24-hour urine collection for protein measurement should be universally pre-
ferred over the PCR from a urine sample. Both methods have their advantages and limitations.

Methods: Urine samples were collected from all patients over 24 hours, and also at four pre-established time points – noon
(S1), 6pm (S2), midnight (S3), and 6am (S4) during the same period. PCR measurements were obtained in each of the sam-
ples, and then compared to the 24-hour urine volume using Pearson correlation coefficient. PCR values variation was also
calculated among all patients at each time point and for each patient across different samples.

Results: When comparing the 24-hour urine proteinuria values with the PCR at each time point a strong correlation in the
mean values of the measurements was noted, with p-values of 0.801 for S1, 0.836 for S2, 0.801 for S3, and 0.859 for S4.

Regardless the strong correlation, a significant variation among the time points was observed, giving a variation range (com-
pared to the 24h proteinuria) of -58,33% to 126,42% for S1, -52,73% to 56,12% for S2, -47,37% to 116,02% for S3 and
-61,45% to 70,74% to S4 (picture 1), with a mean value ranging from -33,77% to 33,09% for S1, -29,32% to 29,38% for
S2, -27,89% to 38,44% for S3, -24,07% to 27,69% for S4 (picture 2). The smallest variation was observed in S2. The var-
iation of each patient for each sample is shown in picture 3 (each color represents a patient).
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Conclusion: The strong correlation (r≈0.8) between mean PCR values at each time point and the 24-hour sample does not
accurately represent individual proteinuria. PCR estimates could be significantly higher (+126.42%) or lower (-61.45%) than
the 24-hour proteinuria. These data suggest that multiple PCR urine samples may reduce variation for a specific patient, but
24-hour urine collection remains a more accurate proteinuria evaluation.

Disclosure: A. Freitas Ribeiro: None; E. Klumb: None; R. Gonçalves Rodrigues: None; R. Camacho Junior: None;
F. Bastos: None; M. Lizarralde: None; R. de Oliveira: None; R. Aguiar Filho: None.

Abstract Number: 2379

Causal Proteomics-AssistedMachine LearningModel Enhances Flare Risk
Prediction in Systemic Lupus Erythematosus

Liying Chen1, Ou Deng2, Ruichen Cong2, Dingqi Lu3, Ting Fang1, Mei Chen1, Runrun Zhang4 and Xinchang Wang3,
1Second Clinical Medical College, Zhejiang Chinese Medical University, Hangzhou, China (People’s Republic), 2Graduate
School of Human Sciences, Waseda University, Mikajima, Japan, 3Department of Rheumatology, The Second Affiliated
Hospital of Zhejiang Chinese Medical University, Hangzhou, China (People’s Republic), 4The Second Affiliated Hospital of
Zhejiang Chinese Medical University, Hangzhou, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Objectives: Systemic lupus erythematosus (SLE) is an autoimmune disease marked by unpredict-
able flares. However, no flare risk prediction model has been developed for Asian populations. This study aimed to construct
a causal proteomics-defined risk prediction model to predict subsequent flares.

Methods: Methods: 139 SLE patients who were followed up every 12 weeks, were recruited for the study. After 48 weeks,
they were divided into flare (n = 53) and non-flare groups (n = 86) to assess the significance of clinical predictors using logistic
regression (LR) and random forests (RFs). Plasma data independent acquisition (DIA) proteomics was performed at the
baseline to identify biomarkers of flare and to conduct biological pathway analyses. Protein quantitative trait loci (pQTLs)
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from the UK Biobank study were used to perform phenome-wide Mendelian randomization (PheWAS) analysis to find causal
effects between identified flare circulating protein on SLE and clinical predictors using 220 disease outcomes in BioBank
Japan (n= 179,000). Machine learning methods were used to fit the models by causal proteomics results and compared
them with a clinical risk model.

Results: Results: The plasma proteome revealed 102 proteins including 73 upregulated proteins and 23 downregulated
proteins that were significantly different between flare and non-flare patients. Non-downregulated proteins including
SAA1, B4GALT5, GIT2, NAA15 and RPIA were positively associated with SLEDAI and 1-year flare. According to the Reac-
tome pathway, upregulated flare genes were mainly enriched in B cell Receptor(BCR), response to elevated platelet cyto-
solic Ca2+ and platelet degranulation pathways. Our PheWAS evidence suggested SAA1 had causal effects on flare
predictors including chronic glomerulonephritis (OR = 0.738, 95% CI: 0.592-0.920, P = 0.007). UTP, NLR, PLR, rRNP,
lupusQoL, SLEDAI-2K, and baseline glucocorticoids were selected as variables for the clinical prediction model. Cross-
model analysis showed a combinatorial biomarker more accurately distinguished patients with flare from non-flare individ-
uals with an area under the curve of 0.767 (AUC = 0.767) than only the proteins model (AUC = 0.744) and clinical model
(AUC = 0.628).

Conclusion: Conclusions: Our findings indicated that meaningful biomarkers associated with SLEDAI, as determined in
PheWAS, predicted flares more accurately than only clinical profiles. SAA1 could be prioritized for rapid discrimination of
flares.

Disclosure: L. Chen: None; O. Deng: None; R. Cong: None; D. Lu: None; T. Fang: None; M. Chen: None; R. Zhang:
None; X. Wang: None.

Abstract Number: 2380

Characterizing SLE Patients into Type 1 and Type 2 Disease States:
Insights from a Single Lupus Cohort

Angela Hu1, Lauren Erdman2, Dennisse Bonilla3, Qixuan Li3, Laura Patricia Whittall Garcia3, Dafna Gladman4 and Zahi
Touma5, 1University of British Columbia, Vancouver, BC, Canada, 2Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, 3University Health Network, Toronto, ON, Canada, 4University of Toronto, Toronto Western Hospital,
Toronto, ON, Canada, 5University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: It has been proposed that SLEmay be divided into Type 1 and Type 2 states. Type 1 manifestations
are well captured in disease activity scores (e.g. SLEDAI-2K). Type 2 manifestations include fatigue, pain, depression, brain
fog. These do not always correlate with conventional lupus disease activity, but can be pervasive and dominate in patient-
reported outcomes (PROs). Patients may be classified into four disease states: Minimal (low type 1 activity, low type 2 activ-
ity), High Type 1 (high type 1 and low type 2), High Type 2 (low type 1, high type 2) and Mixed (high type 1 and high type 2).
Our primary aim was to define the prevalence of patients who can be classified into the four states. Our secondary aim was
to identify variables that predict each disease state.
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Methods: This was a cross-sectional study of a single cohort of SLE patients who participated in a trial studying cognitive
impairment and recruited prospectively since 2016. Type 1 activity was defined as a clinical SLEDAI-2K of >0 (excluding
C3, C4 dsDNA levels). As there is no clear definition of Type 2 activity, we aimed to define this based on different PRO mea-
sures: Beck Depression and Anxiety Inventories (BDI-II and BAI), Lupus Quality of Life (Lupus QoL), Fatigue Severity Score
(FSS), Perceived Deficits Questionnaire (PDQ-20) for subjective cognitive impairment, Short Form Health Survey (SF-36).
We conducted a Similarity Network Fusion (SNF) analysis that used spectral clustering to generate participant subtypes
and hypothesized that distinct groups would emerge (Figure 1). For our secondary aim, we included variables such as
patient characteristics, SLICC/ACR damage index (SDI), antibodies, medications.

Results: 259 patients were included in the final analysis. Four distinct patient phenotypes emerged: Minimal (32 patients;
12.4%), High Type 1 (81 patients; 31.3%), High Type 2 (50 patients; 19.3%), and Mixed (96 patients; 37.1%). Patients with
High Type 2 state had poorer median PRO scores in all measured outcomes (all p-values significant to < 0.0001): PDQ20
(39.5 vs 20), BDI (20.2 vs 6.2), BAI (21 vs 6), SF-36 Mental Component Summary (36.5 vs 54.8) and SF-36 Physical Com-
ponent Summary (32.2 vs 51.2), FSS (5.56 vs 3.11) and all Lupus QoL domains. Statistically significant variables (p< 0.05
after Bonferroni correction) differentiating the four states included low C3/C4, elevated dsDNA, chromatin antibody pres-
ence, glucocorticoid dose and treatment with glucocorticoids within 3 months. The presence of these variables was associ-
ated with a High Type 1 and Mixed state (Table 1).

Conclusion: We identified that patients may be categorized into disease states based on Type 1 and Type
2 characteristics –Minimal 13%, High Type 1 31%, High Type 2 19% andMixed 37%. High Type 2 patients uniformly scored

Figure 1. Definitions of Type 1 and Type 2 States and use of Similarity Network Fusion to generate the four disease states: Type 2 (top left), Type
1 (top right), Minimal (bottom right) andMixed (bottom left). PDQ-20: Perceived Deficits Questionnaire BDI-II: Beck Depression Inventory BAI: Beck
Anxiety Inventory FSS: Fatigue Severity Score SF-36: Short Form Health Survey LupusQoL: Lupus Quality of Life

Table 1. Variables associated with Type 1 and Mixed State and their associated p-values.
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poorly in all PRO domains. Multiple laboratory markers (low C3/4, elevated dsDNA, presence of chromatin antibody) as well
as glucocorticoid use were found to predict High Type 1 or Mixed states.

Disclosure: A. Hu: None; L. Erdman: None; D. Bonilla: None; Q. Li: None; L. Whittall Garcia: None; D. Gladman:
AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; Z. Touma: None.

Abstract Number: 2381

Clinical Characteristics, Readmission Rates, and Outcomes in Lupus
Patients with and Without Nephritic Involvement: Analysis from a
National Database

Kishan Patel1, Shivang Chaudhary2, Simran Bhimani3, Yash Deshpande3, Leighton Hope2 and Chaitanya Rojulpote2,
1Riverside Community Hospital, Riverside, CA, 2Saint Louis University, St. Louis, MO, 3The Wright Center for graduate
medical education, Scranton, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is a complication of systemic lupus erythematosus (SLE) that occurs in 50 per-
cent of patients. LN serves as an important predictor of mortality in SLE and is the most common cause of death in these
patients. Despite recent guidelines and treatment options, 20 percent of patients progress to having end stage kidney dis-
ease. Additionally, patients with LN face a six-fold higher risk of mortality compared to the general population. The aim of this
study is to compare clinical characteristics, readmission rates, and outcomes in SLE patients with and without LN using data
from a national database.

Methods:We analyzed data from the National Readmission Database spanning the years 2016 to 2021, identifying cases of
SLE and Renal involvement using ICD-10 codes M32 for SLE M3214 and M3215 for renal involvement. The primary

Table 1. Baseline Characteristics of SLE patients with and without LN.
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objective of the study is to report outcomes. Subsequently, demographic and clinical characteristics, including age, gender,
comorbidities, mortality rates, length of stay, and healthcare charges, were extracted and analyzed. Statistical analyses,
including chi-square tests and t-tests, were performed to examine the association, with p-values < 0.05 considered statis-
tically significant.

Results: We identified 79,977 patients with LN and 628,814 without LN. The majority in both groups were female ( >80%).
The LN group had a higher incidence of medical comorbidities when compared to those without LN (congestive heart failure
2.3% vs 1.2%; diabetes 15.7% vs 9.1%; hypertension 25.4% vs 20.5%; chronic kidney disease 12.1% vs 3.2%; chronic
obstructive pulmonary disease 10.2% vs 6.4%; obesity 19.8% vs 15%). There was no statistically significant difference in
mortality rates between both groups. The LN group experienced higher rates of 30-day readmission (17.9% vs. 12.1%; p
< 0.05) and longer LOS (7.3 days vs. 5.4 days; p < 0.05) compared to those without LN.

Conclusion: Although there was no significant difference in mortality between those with LN vs those without LN, LN
patients had both higher rates of 30-day readmission and longer LOS compared to those without LN. These patients may
benefit from close monitoring; however, future studies are necessary.

Disclosure: K. Patel: None; S. Chaudhary: None; S. Bhimani: None; Y. Deshpande: None; L. Hope: None;
C. Rojulpote: None.

Abstract Number: 2382

Utility of Urinary Biomarkers to Predict Long-term Renal Outcomes in
Lupus Nephritis

Ryan Baker1, Laura Patricia Whittall Garcia1, Michael Kim1, Dennisse Bonilla1, Murray Urowitz2, Dafna Gladman3, Zahi
Touma4 and Joan Wither1, 1University Health Network, Toronto, ON, Canada, 2Self employed, Toronto, ON, Canada,
3University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 4University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) affects up to 50% of patients with Systemic Lupus Erythematosus. Around
40% of patients will experience a subsequent renal flare in the following 3-4 years, and up to 20% will progress to end-stage
renal disease within 10 to 15 years after onset. Repeat kidney biopsies (KB) performed 2 years after the last LN flare have
been shown to predict subsequent renal flares and long-term renal dysfunction. However, KBs are invasive. In this study,

Table 2. Outcome Metrics of SLE patients with and without LN.
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we assessed whether five urinary biomarkers (UB), including CD163, MCP-1, Adiponectin, sVCAM-1 and PF4, that have
previously been shown to discriminate between active and non-active LN patients and reflect clinical improvement, mea-
sured 2 years after a LN flare, predict subsequent LN flares and decline in kidney function over a 10-year follow-up period.
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Figure 1. UB were significantly higher in patients who did not achieve an uPCR ≤700mg (n=19) at 24±3 months after the LN flare as compared to
those who did (n=50). For all graphs, the symbols represent the determination from a single individual, columns the median and the bars IQR.
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Methods: Patients who had a LN flare and stored urine 24±3 months after the LN flare were included in the study. The 5 UB
levels were measured by ELISA 24±3 months after the LN flare. The following renal outcomes were then examined: 1) Time
to a subsequent LN flare (defined by an increase in proteinuria of at least 1000 mg/day if the baseline was < 500 mg/day or
doubling of proteinuria if the baseline was ≥500 mg/day, prompting a change in therapy) and 2) time to 30% decline in eGFR,
after their 2-year urinary sample collection.

Results: Sixty-nine patients with LN were included in the study. Table 1 shows the descriptive statistics for the cohort at the
time of the LN flare and 2 years after the LN flare. The median (IQR) follow-up time after their 2-year urinary sample collection
was 129 (97.5-150) months. Fifty patients achieved proteinuria of ≤700mg at 2 years after the LN flare. This sub-cohort of
patients had significantly lower UB levels 2 years after the LN flare compared to patients who persisted with proteinuria
>700mg (Figure 1). In this sub-cohort of patients, twenty-seven (54%) experienced a subsequent LN flare with a median time
to flare (IQR) of 3.5 (1.67-6.87) years, and 10 (20%) had a 30% decline in eGFR at a median time of 4.38 (3.73-5.33) years
after their 2-year urinary sample collection. After adjusting for age and race, elevated levels of MCP-1 (HR 1.13
(1.01-1.27), p=0.03) and CD163 (HR 1.48 (1.15-1.90), p=0.002) predicted a subsequent LN flare. While CD163 (HR 1.31
(1.10-1.57), p=0.002), Adiponectin (HR 1.53 (1.22-1.91), p=0.0002), sVCAM-1 (HR 1.11 (1.03-1.21), p=0.006), and PF4
(HR 1.14 (1.04-1.25), p=0.003) predicted a 30% decline in eGFR (Table 1), outperforming proteinuria, serum creatinine,
and serum albumin, measured at the time of the UBs.

Conclusion: UB measured 2 years after an LN flare predicted long-term renal outcomes, including subsequent LN flares
and decline in kidney function during follow-up.

Disclosure: R. Baker: None; L. Whittall Garcia: None; M. Kim: None; D. Bonilla: None; M. Urowitz: None;
D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead,
2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; Z. Touma: None; J. Wither: AstraZeneca, 1, 2, Pfizer, 5.

Abstract Number: 2383

Outcomes of Systemic Lupus Erythematosus Hospitalizations: Insights
from a Multinational Tertiary Center Experience

Miral Gharib1, Karima Becetti1, Hana J.Abukhadijah2, Fiaz Alam1, Aishwariya Padmakumari3, Mohamed Awni
AlKahlout3, rawan sheikh saleh1, Muhammad Bilal Jamshaid4 and Samar Alemadi5, 1hamad medical corporation, Doha,
Qatar, 2Hamad medical corporation, doha, Ad Dawhah, Qatar, 3HMC, Doha, Qatar, 4Hamad Corp - Hamad General
Hospital, Al sadd, Qatar, 5Hamad medical corporation, Doha, Qatar

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus is characterized by diverse clinical presentations and a remarkably
unpredictable course. Although survival rate has increased in recent decades, morbidity and mortality are still substantially
high, resulting in multiple hospital admissions. Winning the battle against lupus requires a good understanding of the causes
of SLE-related hospital admissions and the predictors of morbidity and mortality, in order to implement the early necessary
interventions to reduce poor outcomes in hospitalized patients. Because SLE disease course, prognosis, and management
vary across races and countries, understanding these factors in different populations is highly important.
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Methods: Electronic records of SLE patients admitted to Hamad General Hospital over a period of 3 years were reviewed to
obtain patients’ demographics, clinical characteristics and hospitalization outcomes, and identify predictors of intensive care
unit (ICU) admission and poor outcomes. All analyses were performed using Stata 17. Continuous variables were summa-
rized as medians and interquartile ranges; categorical variables as frequencies and percentages. Group comparisons used
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chi-square tests for categorical and Wilcoxon tests for continuous variables. Logistic regression analyzed binary outcomes
(ICU admission), and multivariable regression adjusted for confounders, presenting adjusted odds ratios with 95% confi-
dence intervals. Statistical significance was defined as a p-value < 0.05.

Results: A total of 280 admissions for 153 patients were analyzed. The median age was 34 years (IQR: 26-45), with 90%
female, 28% from the Gulf, and 24% Southeast Asian. 80% had a known diagnosis with a median age of 27 years (IQR:
21-36) and a median disease duration of 5 years (IQR: 1-10). Renal involvement in 38% and antiphospholipid syndrome in
18%. Hypertension was the main comorbidity in 33%. The primary reasons for hospital admission were disease flares
(hematological 38%, renal 28%) and infections (20%) (fig 1). The median SLEDAI score was 7 (IQR: 3-12). 56% were on
hydroxychloroquine and 51% on steroids, with 20% on doses ≥10 mg prednisolone. The median hospitalization length
was 7 days (IQR: 4-12) with 51% having ≥2 admissions. Major complications included renal impairment (40%) and sepsis
(23%). There were 46 ICU admissions with a median stay of 7 days (IQR: 3-15). Sepsis, heart failure, higher SLEDAI score,
and steroid doses >10 mg were associated with ICU admission (Table 1). 5 deaths (1.8%) occurred, mainly due to septic
shock.

Conclusion: In this multinational cohort, sepsis, cardiovascular complications, high disease activity, and high steroid doses
were associated with poor outcomes. Optimizing disease control, preventing infections, and managing comorbidities can
improve hospitalization outcomes. Although the proportion of ICU admissions was substantially high, mortality remained rel-
atively low, reflecting the quality of care. These findings will aid in predicting poor outcomes and implementing early interven-
tions to reduce morbidity and mortality.

Disclosure: M. Gharib: None; K. Becetti: None; H. J.Abukhadijah: None; F. Alam: None; A. Padmakumari: None;
M. Awni AlKahlout: None; r. sheikh saleh: None; M. Bilal Jamshaid: None; S. Alemadi: None.

Abstract Number: 2384

Performance and Concordance of Two Different Methods of Detecting
the Commonest Autoantibodies in Systemic Lupus Erythematosus

Ranjan Gupta1, Sonam Rajput2, Rudra Prosad Goswami2, Jayanth Kumar2 and Amita Aggarwal3, 1All India Institute of
Medical Sciences, New Delhi, Delhi, India, 2All India Institute of Medical Sciences, New Delhi, New Delhi, India, 3Sanjay
Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India, Lucknow, Uttar Pradesh, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Autoantibodies in SLE can be detected by either immunoblot assay or by ELISA. Both these
methods may have variable performance with respect to the antigen being tested. We checked the performance and con-
cordance of these two methods in detecting the eight commonest autoantibodies (antibodies to dsDNA, nucleosomes, his-
tones, SS-A (Ro-60), SS-B, nRNP, Sm & Ribosomal P Protein - RPP) in patients with SLE.

Methods: A total of 180 SLE patients’ (classified as per ACR/EULAR 2019 criteria) serum samples (all positive for Antinu-
clear antibodies by indirect immunofluorescence at 1:80 dilution) were tested for the above-mentioned autoantibodies using
both immunoblot and ELISA (Euroimmune, Germany). The results from ELISA were categorised as positive or negative as
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per the kit’s cut-off values given by the manufacturers. For immunoblot assay, all the intensities of the bands from 1+ to 3+
were taken as test positive for the respective antibody. Cohen’s kappa was calculated as a measure of agreement between
the two tests for each autoantibody. A p-value of < 0.05 was considered significant.

Results: Positivity rates for the ELISA (for the autoantibodies to dsDNA, nucleosomes, histones, SS-A, SS-B, nRNP, Sm &
Ribosomal P protein - RPP) were 65.56%, 50%, 43.89%, 55%, 21.11%, 56.67%, 38.33% and 27.77% respectively
whereas for immunoblot assay, the positivity rates were 26.11%, 50%, 44.44%, 50%, 18.89%, 65.56%, 48.33% and
37.78% respectively. The differences between the positivity rates were significant for autoantibodies to dsDNA favouring
ELISA and RPP favouring immunoblot (p< 0.05 for both). (Table 1)

The Cohen’s kappa for the two methods was 0.14, 0.38, 0.45, 0.54, 0.51, 0.35, 0.49 and 0.48 (p< 0.001 for all except for
dsDNA - p< 0.05) respectively showing poor to modest concordance. Since low intensity positivity on immunoblot assay
could impact the concordance between the two methods adversely, we hypothesized that omitting these from the positive
results could improve the concordance. We re-analysed the results after omitting 1+ intensities from the positive results and
considering only 2+ and 3+ as positive. This also did not improve the concordance between the two methods for any of the
antibodies tested and lead to significant loss of positivity rate for all autoantibodies on the immunoblot assay (11.11%,
22.22%, 23.33%, 38.89, 11.67, 41.67, 28.89% and 22.78% respectively). (Table 2)

Conclusion: Performance of the two methods differs significantly for detecting antibodies to dsDNA (ELISA better) and RPP
(Immunoblot better). There is poor (anti-ds DNA antibodies) to modest (anti-SS-A antibodies) agreement between the two
methods for detecting autoantibodies in SLE. Discounting the low grade (i.e. 1+) positivity on immunoblot assay leads to sig-
nificant drop in the positivity rates for all antibodies and also does not improve the concordance with ELISA results.

Disclosure: R. Gupta: None; S. Rajput: None; R. Goswami: None; J. Kumar: None; A. Aggarwal: None.

Table 1. Positivity rates and statistical difference of their difference between ELISA and Immunoblot assay for detecting different autoantibodies

Table 2. Concordance (measured by Cohen’s Kappa) between ELISA and Immunoblot assay for detecting autoantibodies
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Abstract Number: 2385

Increased Type I Interferon Inducible Genes Expression in the Peripheral
Blood of Patients Presenting Cutaneous Lupus Erythematosus
Manifestations

Anastasia- Bilio Chronopoulou1, Maria Gerochristou2, Sylvia Raftopoulou3, Alexander Stratigos4 and Clio Mavragani5,
1National and Kapodistrian University of Athens, Athens, Greece, 2Andreas Syggros Hospital, National and Kapodistrian
University of Athens, Athens, Greece, 3Molecular and Applied Physiology Unit, Department of Physiology, School of
Medicine, National and Kapodistrian University of Athens., Athens, Greece, 41st Department of Dermatology-
Venereology, Faculty of Medicine, Andreas Sygros Hospital, National and Kapodistrian University of Athens, Athens,
Greece, 5Department of Physiology and Pathophysiology, School of Medicine, National and Kapodistrian University of
Athens., Athens, Greece

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cutaneous Lupus Erythematosus (CLE) is a chronic autoimmune skin disease characterized by a
spectrum of cutaneous manifestations resulting from immune dysregulation and inflammation. While CLE is considered an
organ-specific disease, its symptoms can manifest in the context of Systemic Lupus Erythematosus (SLE), alongside further
systemic involvements. Portraying heterogeneity in dermatological findings, CLE is assessed and subclassified as Acute LE
(ACLE), Subacute LE (SCLE) and Chronic or Discoid LE (CCLE, DLE) subject to rashes appearing as erythematosus, papular

Gene expression between SLE and CLE in peripheral blood.
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or butterfly shaped. Environmental factors and UV irradiation trigger the development of skin lesions, yet the origin of the dis-
ease is still undetermined. Lupus-specific autoantibodies are proven to be highly accurate diagnostic tools, as they offer
insight into phenotypic variation.

Type I Interferons (IFNs) are antiviral cytokines associated with autoimmunity. IFNs trigger a signalling cascade leading to the
induction of interferon-stimulated genes (ISGs). Increased ISG expression has been linked with SLE and typically indicates
high disease activity. ISGs appeared overexpressed in the periphery and on skin tissues, where IFNκ was also upregulated
in keratinocytes.

This study aimed to investigate the expression of Type I ISGs (MX1, IFIT1, RSAD2, IFIT27, IFI44, IFI44L) in the peripheral
blood and skin biopsies of patients presented with cutaneous lesions compared to patients with systemic disease.

Methods: 65 whole peripheral blood samples and 30 skin biopsies from patients with Cutaneous lesions from SLE and
CLE, stored in the Biobank of Molecular Physiology and Clinical Applications Unit, Department of Physiology, were acquired
prior to treatment in collaboration with “Andreas Sygros” hospital, following clinical data evaluation. RNA isolation from both

Skin biopsies gene expression in SLE vs CLE patients.
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peripheral blood and homogenized biopsy tissues was used to synthesize cDNA for the quantification of the following Type I
Interferon inducible genes: MX1, IFIT1, RSAD2, IFIT27, IFI44, IFI44L as well as IFNκ solely for biopsies, through qPCR.
Patients fulfilled the ACR classification criteria and signed a written consent form before entering the cohort.

Results: SLE and CLE patients had increased expression of Type I ISGs in their peripheral blood, when compared to HCs.
Specifically, CLE patients displayed IFI44L (p=0.0002), IFI44 (p< 0.0001), MX1 (p< 0.0001), IFI27 (p=0.0008), RSAD2
(p=0.0402) and IFIT1 (p=0.0053) expression versus HCs. Respectively, SLE patients had significantly higher IFI44L
(p=0.0009), IFI44 (p< 0.0001), MX1 (p=0.0190), IFI27 (p< 0.0001), RSAD2 (p< 0.0001) and IFIT1 (p< 0.0001) expression
compared to HCs. Gene expression between CLE and SLE patients showed significance in RSAD2 (p=0.0065), IFI27
(p=0.0008) and IFI44 (p=0.0099) expression with predominant gene upregulation in SLE patients. In skin biopsies however,
gene expression was not significant between CLE and SLE patients.

Conclusion: In conclusion, alongside high ISG expression in SLE, our study validates high IFN signature in CLE, primarily in
the peripheral blood where IFI44L, IFI44, IFI27, MX1, RSAD2 and IFIT1 were considerably upregulated in relation to healthy
individuals.

Disclosure: A. Chronopoulou: None; M. Gerochristou: None; S. Raftopoulou: None; A. Stratigos: None;
C. Mavragani: None.

Abstract Number: 2386

Landscape of Immune Cells and Autoimmunity in Systemic Lupus
Erythematosus Patients with Obesity

Alexandra Reese1, Chandana Keshavamurthy2, Sneha Centala1, Samantha Ahrens1, Shivani Shah2, Douglas Reeves2,
William Davis3, Robert Quinet4, Jerald Zakem1, Qingli Wu1, Kimmy Tran1, Teresa Leeth5, Daniyal Nadeem6, Sarwat
Umer7, Samina Hayat5 and Xin Zhang1, 1Ochsner Health, New Orleans, LA, 2Ochsner Clinic Foundation, New Orleans,
3Ochsner Health System, New Orleans, LA, 4Ochsner Health, River Ridge, LA, 5Louisiana State University Shreveport,
Shreveport, LA, 6LSU Shreveport, Shreveport, 7LSU HEALTH SHREVEPORT, SHREVEPORT, LA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an inflammatory autoimmune disease characterized by
autoantibodies and disruption of multiple organs due to immunomodulatory dysfunction. Obesity is a prevalent and persis-
tent epidemic that affects more than 31% of the US population. Obesity is well-known as a risk factor for autoimmune dis-
ease and considered to cause a chronic inflammatory status. Our recent published studies showed that a high-fat diet
exacerbated lupus development and autoimmunity in MRL/lpr lupus-prone mice. Here, we examined the immune cell pro-
files and the clinical features in non-obese, overweight, and obese lupus patients.

Methods: Blood specimens were collected from 41 consented SLE patients: 10 (24%) non-obese (BMI ≤ 25kg/m2),
8 (20%) overweight (BMI 25-30kg/m2), and 23 (56%) obese (BMI ≥ 30 kg/m2). Multiparameter flow cytometry and serial gat-
ing were used to examine immune cell populations in peripheral blood mononuclear cells (PBMCs). Clinical data including
demographic information, body mass index (BMI), SLE disease activity (SLEDAI), titers of anti-dsDNA antibody, serum
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creatinine, urine protein/creatinine ratio, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and complement
3 & 4 (C3, C4) levels were extracted from Epic electronic medical record (EMR) system. Lipid profiles of lupus patients were
determined by clinical lab. Unpaired Student’s t-test and multi-variable ANOVA were used for statistical significance analysis
among the groups. Two-tailed p< 0.05 was considered significant.

Results: SLE patients included in this study were 95% female, 71% African American, 22% Caucasian American, 5% Asian,
and 2% Hispanic/Latino. Obese lupus patients had a significantly lower level of high-density lipoprotein (HDL) and higher
ratio of total cholesterol/HDL, compared to the non-obese patients and overweight patients. Although there is no difference
in anti-dsDNA antibody levels among groups, the percentage of patients with severe lupus (SLEDAI > 6) was significantly
higher in the obese (26.3%) and overweight (16.3%) groups than the nonobese group (0%). Flowcytometry results revealed
a significantly lower frequency of CD8+ T cells and higher frequency of circulating CD4+ T helper cells (especially CCR4+-
CCR6- Th2 cells and CD4+ICOS+ T follicular helper cells) in obese and overweight lupus patients, compared to non-obese
lupus patients (p< 0.05, p< 0.01). A lower frequency of CXCR3+CCR6- Th1 cells was also found in obese and overweight
lupus patients, but there was no difference of Th17 cells among the groups. Clinically, significantly higher levels of urine pro-
tein/creatinine ratio (p< 0.05), CRP (p< 0.005), and ESR (p< 0.05) were noted in obese patients compared to non-obese
lupus patients.

Conclusion: Our results showed that obese and overweight lupus patients had an altered Th2/T follicular helper cell domi-
nant immune cell profile and dysfunctional clinical features with worse outcomes. Further study of the association of these
immune cells and their cytokines with serologic and clinical outcomes in obese lupus patients may help us understand the
complex mechanism underlying the relationship between SLE and obesity.

Disclosure: A. Reese: None; C. Keshavamurthy: None; S. Centala: None; S. Ahrens: None; S. Shah: None;
D. Reeves: None; W. Davis: None; R. Quinet: None; J. Zakem: None; Q. Wu: None; K. Tran: None; T. Leeth: None;
D. Nadeem: None; S. Umer: None; S. Hayat: None; X. Zhang: None.

Abstract Number: 2387

Biomarkers of Lupus Nephritis Are Less Predictive in APOL1 High Risk
Genotype Lupus

Madeline Alizadeh1, Vishnuprabu Pandian1, Christele Felix2, Andrra Nimoni2, Jasmin Divers3, Timothy Niewold2 and
Ashira Blazer1, 1University of Maryland Baltimore, Baltimore, MD, 2Hospital for Special Surgery, New York, NY, 3NYU
School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Compared to Apolipoprotein L1 (APOL1) low risk genotype (LRG) patients, APOL1 (HRG) has been
shown to increase the risk of chronic kidney disease in lupus nephritis (LN) patients of recent African ancestry. In a two-hit
hypothesis, both SLE-mediated inflammation and a genetic propensity toward kidney injury drive progressive kidney injury,
however no biomarkers have been shown to capture HRG-associated risk. We therefore conducted this study to test the
predictive value of routine LN biomarkers in APOL1 LRG and HRG LN patients.
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Methods: This cross-sectional cohort study enrolled 59 SLE participants to address biomarkers of LN across APOL1 geno-
type. Participants were recruited and consented from a single, high volume SLE clinical center. Inclusion criteria were Adult
(18y), self-reported Black race, At least 4 American College of Rheumatology criteria for SLE. PCR/sequencing was used to
stratify participants by APOL1 genotype as follows: Low-Risk Genotype (LRG): G0/G0, G0/G1, or G0/G2 and High-Risk
Genotype (HRG): G1/G1, G1/G2, or G2/G2. Monocytes were isolated from whole blood using Ficoll gradient centrifugation
and subsequent magnetic cell separation, then sent for RNA sequencing. Medical charts at the time of blood sample collec-
tion were reviewed for SLE biomarkers (dsDNA, C3, C4, uPCR, eGFR) and to outfit SLEDAI scores. IFN signature was
defined by the PC1 of a principal component analysis of IFN stimulated gene expression (IFI44, IFI44L, IFIT1, IFIT3, MXA,
IRF5, SIGLIC1, MX1, IFI6, USP18, IRF7, ISG15). Generalized linear models (GLM) with binomial distribution
were utilized to construct logistic regression models describing the relationship between nephritis and SLE biomarkers in
LRG vs HRG participants.

Results: Participant demographics and clinical features are shown in Table 1. We enrolled 48 LRG and 11 HRG partici-
pants. A higher proportion of the LRG group had high dsDNA antibody titers and low complement levels than the HRG par-
ticipants. Paradoxically, mean urine protein/creatinine ratio was of 0.13 in the LRG and 2.0 in the HRG group respectively
and eGFR was 102.1 in the LRG and 64.0 in the HRG groups respectively (p=0.002). In a model assessing the relationship
between nephritis and SLE biomarkers, dsDNA positivity (OR = 44.6, p = 0.0457) and the interaction between positive
dsDNA status and decreased serum C4 levels (OR = 1.24, p = 0.0147) were associated with lupus nephritis (LN); with a
trend toward serum C4 levels associating with LN (OR = 0.88 for each single point increase in levels, p = 0.0702). When this
model was applied to only HRG participants, there was no significant association with LN biomarkers (p= for dsDNA, C4,
and the interaction term were 0.998, 0.568, and 0.998, respectively). In a linear regression model, there was a significant
positive relationship between IFN signature and uPCR in the LRG group (B=0.08; p = 0.04) but not in the HRG group
(B=0.3; p = 0.9).

Conclusion: Taken together these data suggest that LN biomarkers, dsDNA, C3, C4, and IFN signature may primarily be
driving proteinuria in APOL1 LRG patients, but not APOL1 HRG patients. Therefore, these biomarkers maybe less effective
in predicting risk in APOL1 HRG patients whose kidney injury may be driven by novel mechanisms.

Disclosure: M. Alizadeh: None; V. Pandian: None; C. Felix: None; A. Nimoni: None; J. Divers: None; T. Niewold:
None; A. Blazer: GlaxoSmithKlein(GSK), 2, 6.

Demographics and medications by APOL1 genotype are shown in Table 1. Continuous variables are shown as means (standard deviations). Cat-
egorical variables are shown as percentages of participants who are positive for each variable.
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Abstract Number: 2388

Racial/Ethnic Variation in Multimorbidity Risk and Accrual and Comorbid
Conditions Among Patients with Systemic Lupus Erythematosus

Katrina Williamson1, Herbert Heien2, Maria Stevens2, Cynthia Crowson2, Rozalina McCoy2 and Ali Duarte-Garcia2,
1Mayo Clinic Rochester, Rochester, MN, 2Mayo Clinic, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic lupus erythematosus (SLE) have been shown to have increased burden of
multimorbidity. Racial disparities in multimorbidity have also been shown repeatedly. We aimed to study variation in multi-
morbidity among SLE patients of different racial backgrounds.

Methods: We identified patients with SLE included in the OptumLabs Data Warehouse, a real-world data asset with de-
identified administrative claims and clinical information for commercial and Medicare Advantage enrollees January 2006
through September 2015. Cases were defined as patients with ≥3 SLE ICD-9 codes between January 2006 and September
2015 with incident cases identified by absence of SLE codes for at least one year prior to the index date. Race was classified
as non-Hispanic Asian (Asian), non-Hispanic Black (Black), non-Hispanic White (White), and Hispanic based on derived rule
sets. Multimorbidity (2 or more comorbidities excluding SLE) was defined using 57 pre-defined chronic comorbidities. Two
or more ICD-9 codes were used to define a comorbidity. The Non-Hispanic White SLE cohort- the largest group, was used
as the reference. Logistic regression models were used to estimate odds ratios (OR) with 95% confidence intervals
(CI) adjusted for age, sex, and disease duration. Comorbidity burden (number of comorbidities) between the non-White
SLE groups and Non-Hispanic White SLE group (reference) were compared using negative binomial regression and adjust-
ing for age, gender, and baseline time. Chronic condition accrual was determined using generalized estimating equations
and adjusting for age and sex with multiple sensitivity analyses.

Results: 23,664 SLE patients were included in this study with 90% female, 3.4% Asian, 18.0% Black, 11.4% Hispanic, and
67.3% White. 14,481 incident cases were identified with similar sex and racial distribution. Mean follow-up was 0.9 ±
4.3 years in the total cohort and 2.5 ± 2.2 years in the incident cohort. Odds of multimorbidity was significantly lower in Asian
patients (OR 0.642 95% CI 0.539 - 0.765) compared to White patients and not significantly different in Black or Hispanic
patients. Comorbidity burden was lower in Asian patients (Ratio 0.774 95% CI 0.727-0.824 and higher in Black (Ratio
1.058 95% CI 1.029-1.088) and Hispanic patients (Ratio 1.061 95% CI 1.025-1.098) compared to White patients with
SLE. Rate of comorbidity accrual was significantly lower in Asian patients with SLE even after removal of conditions associ-
ated with SLE, those associated with SLE damage, and silent conditions while the higher accrual rate in Black and Hispanic
patients did not persist with removal of these comorbidities. Multiple sensitivity analyses were done to validate results.

Conclusion: Among patients with SLE with commercial insurance or Medicare Advantage plans, racial disparities in multi-
morbidity, comorbidity burden, and comorbidity accrual were present, with Asian patients demonstrating lower burden of
chronic diseases and Black and Hispanic patients being disproportionately affected.
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Table 1. Baseline characteristics of patients with systemic lupus erythematosus (SLE) by Race/Ethnicity, 2006-2015
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Table 2. Comparison of Multimorbidity Prevalence and Burden Between Non-White (Asian, Black, Hispanic) Patients with Systemic Lupus Erythe-
matosus (SLE) and White Patients with SLE Adjusted for Age and Sex.

Table 3. Chronic Condition Accrual in Non-White (Asian, Black, Hispanic) patients with Incident Systemic Lupus Erythematosus (SLE) Compared
to White Patients with SLE Adjusted by Age, Sex, and Enrollment.
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Disclosure: K. Williamson: None; H. Heien: None; M. Stevens: None; C. Crowson: None; R. McCoy: None;
A. Duarte-Garcia: None.

Abstract Number: 2389

Choroidal Thickness in Active Lupus Nephritis

Leticia Maria Kolachinski R Brandao1, Lucas Parente de Andrade2, Débora Cordeiro do Ros�ario3, Paula Letícia De
Queiroz e Barbosa4, Francisco Formiga3, Carolina Torres Ribeiro5, Tatiana do Nascimento Pedrosa3, Maria Fernanda
Abalem de S�a Carricondo6, Pedro Carlos Carricondo2, Eloisa Bonfa3 and Michelle Remiao Ugolini Lopes3,
1Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade deMedicina, Universidade de Sao Paulo, Sao Paulo,
SP, Brazil, Campinas, SP, Brazil, 2Ophthalmology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina,
Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 3Rheumatology Division, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil,
4Ophthalmology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao
Paulo, SP, Brazil, São Paulo, SP, 5Faculdade de Medicina, Universidade de Sao Paulo, São Paulo, SP, Brazil,
6Ophthalmology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São
Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus choroidopathy was reported to be a marker of severe systemic lupus erythematosus (SLE)
activity, commonly associated with nephropathy. However, it remains controversial if the choroidal thickness (CT) is related
to the glomeruli vasculature status and if it can provide additional indirect evidence of underlying lupus nephritis activity.

Characteristics of patients with lupus nephritis at baseline BMI: body mass index; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity
Index 2000; SLICC-ACR DI: systemic lupus international collaborating clinics American College of Rheumatology damage index; BP: blood pres-
sure. aData expressed as N (%), mean ± standard deviation (SD) and median (min-max). b Including oral and endovenous usage of corticosteroid
(prednisone and methylprednisolone). *20 patients with renal biopsy with representative sample for classification of lupus nephritis by the Interna-
tional Society of Nephrology/Renal Pathology Society 2003.
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Therefore, the purpose of the present study was to measure the choroidal thickness in patients with active lupus nephritis
prior to the induction treatment and compare with a healthy control group.

Methods: This was a case-control cross-sectional study which evaluated 28 consecutive active lupus nephritis patients
prior to induction treatment, who met the 2019 ACR/EULAR classification criteria for SLE, and nephritis was defined accord-
ing to the American College of Rheumatology. Twenty patients had biopsy proven lupus nephritis (Renal Pathology Society/
International Society of Nephrology). For the control group, healthy subjects were selected, balanced by sex and age with
the study group. CT measures were obtained using the enhanced depth imaging protocol for choroid evaluation on
spectral-domain optical coherence tomography.

Results: Patients and controls had comparable age (p=0.445) and female predominance (p=0.295). Renal parameters were
characterized by median creatinine (0.80±0.26mg/dL) and elevated median protein/creatinine ratio (1.84±1.70 g/g). Histo-
logical classes were predominantly proliferative [14/20 (70%)]. The mean central subfoveal CT was reduced in patients com-
pared to the healthy control (297±41.7μm vs. 329±69.9 μm, p=0.004).

Conclusion: The observed thinning of central subfoveal CT in patients with active lupus nephritis prior to induction treatment
suggest that this vascular structure is an underrecognized target of concomitant systemic involvement in these patients. The
easy and non-invasive access to this site justifies future longitudinal studies to define its possible utility as a clinical tool for
SLE management and follow-up as well as an outcome measure for clinical trials.

Disclosure: L. Kolachinski R Brandao: None; L. Parente de Andrade: None; D. do Ros�ario: None; P. De Queiroz e
Barbosa: None; F. Formiga: None;C. Torres Ribeiro: None; T. Pedrosa: None;M. Abalem de S�a Carricondo: None;
P. Carricondo: None; E. Bonfa: GlaxoSmithKlein(GSK), 5; M. Remiao Ugolini Lopes: Eli Lilly, 3.

Abstract Number: 2390

Anti-Sm Antibody Titers Vary During SLE Disease Course

Faye Megaris1, Emily Wu2 and Kyriakos Kirou3, 1CUNY School of Medicine, Astoria, NY, 2Hospital for Special Surgery,
Rochester, NY, 3Hospital for Special Surgery, New York, NY
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Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
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Comparison of demographic and ophthalmological characteristics of the Lupus Nephritis group versus the Control group at baseline Data
expressed as N (%), mean ± standard deviation (SD) and median (min-max).
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is characterized by positive antibodies to dsDNA and/or Sm
which have high specificity for the disease. While anti-dsDNA titers are known to vary with lupus disease activity, this is not
clear for anti-Sm. The objectives of this study were to investigate whether anti-Sm titers vary during SLE disease course and
correlate with disease activity and response to treatment.

Methods: We identified a total of 37 SLE patients from the rheumatology practice of one of us (KK) at an academic center
who had office visits between 2/1/2016 and 4/30/2023 and had at least 2 positive values of anti-Sm during follow
up. They all met the 2019 SLE classification criteria. To date, we have studied 22 of those patients. We have collected demo-
graphic data, disease duration, and serologic data for anti-Sm, dsDNA, SSA titers, as well as C3 levels. We set the date of
the first positive anti-Sm value for each patient as the baseline date for the start their follow-up which concluded at the last
date with available anti-Sm data or the end of study. Antibody (Ab) variation was defined as present if a change in anti-Sm
titers by more than 50% of the highest value occurred during follow-up, whereas Ab normalization if anti-Sm titers became
negative. We looked for similar changes for anti-dsDNA, anti-SSA, and C3. We analyzed available serologic data obtained
by our institution’s laboratory (Assay 1) and a commercial assay (Assay 2) separately.

Results: Table 1 shows the demographic, and other data for the 22 patients studied. The majority of patients were non-
Caucasians (Table 1). Anti-Sm Ab variation occurred in 6/13 patients (46%) and 4/10 (40%) by assay 1 and 2 respectively.
In comparison, anti-dsDNA variation occurred in 70% and 100% whereas anti-SSA variation occurred only in 13% and
0% by the 2 assays respectively. Similarly, normalization rates appeared to occur in anti-Sm titers less frequently compared
to those for anti-dsDNA and more frequently to those for anti-SSA. C3 normalization rates were as expected: 53-73%. Of
note, one patient had anti-Sm and anti-dsDNA positive seroconversions during a severe lupus flare (pleurisy and nephritis)
that was treated aggressively with pulse followed by high dose oral glucocorticoids and mycophenolate. Substantial down-
regulation of both Ab titers followed along with resolution of the flare in a few months.

Table 1
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Conclusion: Anti-Sm antibody titers may vary greatly during lupus disease course, although not to the same extent as anti-
dsDNA titers, in contrast to anti-SSA titers that are less amenable to change. We also observed anti-Sm titers rise and sub-
sequently fall in a patient with severe flare and aggressive immunosuppressive treatment respectively. These data may sug-
gest that anti-Sm antibodies are produced by plasmablasts rather than plasmacells on at least some occasions and thus be
amenable to suppression by treatment. Larger studies will be needed to further support these findings

Disclosure: F. Megaris: None; E. Wu: None; K. Kirou: None.

Abstract Number: 2391

Identification of Patients with ANA Negative and Double Stranded DNA
Positive: What Is the Significance in Daily Rheumatology Practise

Güllü Sandal Uzun1, Emily Apsley2 and David Isenberg2, 1University College London, London, England, United Kingdom,
2University College London, London, United Kingdom
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Table 2
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Background/Purpose: The anti-nuclear antibody (ANA test) is a sensitive screening tool used when assessing patients with
possible autoimmune rheumatic diseases (ARD). Homogeneous staining positivity is associated with anti-ds-DNA antibod-
ies. Logically a patient with a positive ds-DNA test would also be ANA positive. However, on occasion the ANA is negative
when the anti-dsDNA antibody is positive, usually by enzyme-linked immunoassay (ELISA). The frequency with which this
situation arises and whether it is more common in patients with ARDs or other conditions is not established. We performed
an audit of patients tested in our clinical immunology laboratory who came into this category.
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Methods: ANA was assessed by immunofluorescence on HEp-2 cells with an IgG conjugate screened at 1:80. IgG anti-
dsDNA was assessed by ELISA on the Phadia 2500 analyzer Thermofisher. Positive results are reported as >/=
10 IU/ml. The ANA-negative/ dsDNA antibody-positive patients were retrospectively reviewed from the hospital’s electronic
records in term of clinical and demographic features. Serologically, we also noted anti-extractable nuclear antigens (ENA and
antiphospholipid (aPL) antibody positivity and complement decrease during the diagnostic phase.

Results: 1859 samples were tested for both ANA and dsDNA antibodies. 67 (3.6%) patients were ANA negative /anti-
dsDNA antibody positive. Six patients were excluded from the study due to missing data and/or positive ANA test on
repeated measurements. In the remaining 61 patients, the mean age was 48.6 years (±18.2), and 37 (60.7%) were female.
21 (34.4%) patients had at least one aPL and 12/58 (20.6%) were anti-ENA positive. The most common diagnosis was the
primary anti-phospholipid antibody syndrome (APS) (20.7%)11 patients had systemic lupus erythematosus (SLE) (18%),
there was no difference between SLE and non-SLE patients in terms of anti-dsDNA levels (p=0.47). Ten patients had malig-
nancy (16.4%); 4 solid organ tumours (2 patients had lung cancer, 1 each had primary tonsillar malignant neoplasm and
metastatic malignant melanoma) and 6 had hematological malignancies (3 patients non-Hodgkin lymphoma and 1 patient
each had Hodgkin’s lymphoma, chronic lymphocytic leukemia and low-grade T cell lymphoma) (Table 1).

Conclusion: More than 50% of ANA-negative/anti-dsDNA antibody positive patients had an ARD. The majority had APS
(20%) or SLE (18%). In addition, anti-ds-DNA antibody positivity may occur in patients with malignant diseases including
hematological malignancies. It is important to consider whether a malignancy might be present where fever, rash, weight
loss or lymphadenopathy may cause clinical confusion. The reactive DNA sites for those antibodies may perhaps be fully
covered by histones and other proteins in chromatin within nuclei in the ANA test. It might be worth testing those sera with
isolated chromatin and with complexes formed in vitro by isolated DNA and histones. ANA-negative/anti ds-DNA-positive
patients remain something of an enigma. Different antigens and assays may clarify the targets of the antibodies in their sera,
and help determine any clinical significance in these patients.

Disclosure: G. Sandal Uzun: None; E. Apsley: None; D. Isenberg: Astra Zeneca, 2, Eli Lilly, 2, Glaxo Smith Kline,
2, merck serono, 2, Pfizer, 2, Servier, 2, UCB, 2.

Table 1. Demographic, clinical and serological characteristics in patients with ANA-negative test and high anti-dsDNA antibody-continuation of the
table 1
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Abstract Number: 2392

Clinical Characteristics and Outcomes of Systemic Lupus Erythematosus
When Accompanying Myositis: A Retrospective Real-Life Study

Güllü Sandal Uzun1 and David Isenberg2, 1University College London, London, England, United Kingdom, 2University
College London, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) and idiopathic inflammatory myositis (IIM) are
chronic, potentially severe autoimmune diseases, that may affect many organs/ systems. In this study, we aimed to deter-
mine whether patients with SLE whose disease is complicated by myositis, have a worse outcome compared to those
who do not. From a cohort of 855 SLE patients followed for up to 45 years (using 158 IIM patients as a control), we com-
pared the groups for clinical and serological features and outcomes (including malignancy, mortality and renal failure).

Figure. Demographic and clinical characteristics of patients
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Methods: This was a retrospective observational study from January 1978 to June 2024, including SLE and IIM patients fol-
lowed in the Autoimmune Rheumatid Disease Clinic at a tertiary hospital. Clinical records (paper and electronic) were
reviewed to obtain information about the patients’ demographics and outcomes. Data were analyzed using IBM SPSS Sta-
tistics for Windows, Version 26.0. (IBM Corp., Armonk, NY, USA). The variables were investigated using visual (histogram
and probability plots) and analytical methods (Kolmogorov–Smirnov, skewness, and kurtosis) to test the normality of the
data. Categorical variables were presented as absolute frequencies and percentages and were compared using the Chi-
square test or Fisher’s exact test, when appropriate. The student’s t-test and the Mann–Whitney U-test were used to com-
pare normally- and non-normally distributed continuous variables, respectively, between two groups. The survival anaysis
was assessed by means of Kaplan–Meier curves and log-rank test.

Results: 855 SLE patients, 36 (4.2%) were diagnosed with myositis. Among 158 myositis patients, 36 (22.7%) had a con-
comitant SLE diagnosis. Those patients with SLE ‘alone’ had a worse renal outcome compared to those SLE + myositis
(29.1% vs 11.1% p=0.02). Conversly, mortality rate was higher in SLE + myositis than SLE patients ‘alone’ (7.3% vs 25%
p< 0.001) (Table 1).The age at diagnosis of IIM patients was higher than the SLE+myositis patients 41.4(±15.1) vs 28.7
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(±13.6) p< 0.001). Most IIM patients were female (n=89; 74.2%) but this was lower than the SLE+myositis patients. Most IIM
patients were caucasian (n=76; 63.9%), a higher rate than SLE +myositis patients (See figure).While ENA-specific autoan-
tibodies were more common in SLE+myositis, unsuprisingly Jo-1 positivity was more common in IIM patients (Table 2).
Malignancy history was the same in both groups. In Kaplan Meier survival analysis, there was no difference between the
groups (log rank=0.8) (See figure).

Conclusion: Our study has demonstrated that SLE ‘alone’ patients have poor renal outcomes, but have lower mortality
rates than SLE+myositis patients. In addition, mortality may be increased and malignancy more freuent in SLE patients when
accompanied by myositis.
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Disclosure: G. Sandal Uzun: None;D. Isenberg: Astra Zeneca, 2, Eli Lilly, 2, Glaxo Smith Kline, 2, merck serono, 2, Pfi-
zer, 2, Servier, 2, UCB, 2.

Abstract Number: 2393

Demographic Differences in Trends of Systemic Lupus Erythematosus In-
hospital Patient Outcomes

Joan Morny1, Abdultawab Shaka2, Terrylyna Baffoe-Bonnie3 and Hafeez Shaka4, 1Piedmont Athens Regional Medical
Center, athens, GA, 2Windor University School of Medicine, Saint Kitts and Nevis, U.S. Virgin Islands, 3Medstar Health
Union Memorial Hospital, Baltimore, MD, 4Stroger Jr Hospital, Chicago, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The care of patients with Systemic Lupus Erythematosus (SLE) is challenging, and with the emer-
gency of newer disease modifying medications, clinical outcomes in these patients may be positively affected. We con-
ducted a trend analysis of in-hospital outcomes of patients admitted for SLE within a 10-year period, with a specific
emphasis on racial differences in mortality.

Methods: Using 2010 to 2019 National Inpatient Sample data, we identified SLE related admissions based on International
Classification of Diseases, Ninth and Tenth Edition, Clinical Modification codes. Primary outcomes of interest were in-
hospital mortality, length of hospital stay, and total hospital charges trends over the last 10 years in all patients admitted with
a principal diagnosis of SLE. Secondary outcome of interest was in-hospital mortality as it pertains to race. Weighted
national estimates of admissions were used to assess trends over time using logistic regression. A p-value of < 0.05 was
considered as statistically significant.

Results: We identified a total number of 111,192 admissions between 2010 and 2019 with a primary diagnosis of SLE. A
decrease in SLE admissions was observed over the period, from 13,283.57/year [11207.94 – 15359.2] to 10025/year
[9197.68 – 10852.3] over the last 10 years. Mean (SD) admission age has increased from 37.4 (0.5) to 38.3 (0.4) years, coef-
ficient 0.01 [ -0.08 – 0.100]. p=0.824. The proportion of admitted female patients slightly reduced from 88.7% to 87.2%,
p=0.311. There was a downward trend in in-hospital mortality of 0.2% from 1.3% to 1.1%, p=0.288. Mean (SD) length of
hospital stay (LOS) slightly reduced from 6.5 (0.2) days to 6.4 (0.2) days and mean (SD) total hospital charge increased from
$55,950.2 ($3273) to $72,445.9 ($3023.9). With increasing years, the odds of in-hospital mortality were AOR 1.01 (CI: 0.97
– 1.06) p=0.664. As compared to age 18 - 44 years, those 45 – 64 years of age, ≥ 65 years of age were increasingly more
likely to experience in-hospital mortality AOR 2.09 (CI: 1.58 – 2.78), p< 0.001 and AOR 4.65 (CI: 3.23 – 6.69), p< 0.001
respectively. Females as compared to males were not more likely to experience in-hospital mortality AOR 0.82 (CI: 0.58 –

1.17), p=0.276. As compared to non-Hispanic whites, non-Hispanic blacks/African Americans AOR 1.13 (CI: 0.82 –

1.56), p=0.466, Hispanics AOR 1.05 (CI: 0.70 – 1.59), p=0.814), and Non-Hispanic Others AOR 1.54 (CI:1.04 – 2.28),
p=0.032.

Conclusion: Over the last 10 years, there has been a trend towards an increase in SLE-related admissions, with an associ-
ated increase in the age of the admitted patient population, and a downward trend in the proportion of admitted female
patients. LOS and mortality show a downward trend while mean hospital charges as increased. The observed trends are
likely due to an increase in SLE-related admission is likely related to an improvement in the diagnosis of SLE over the years
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while the increase trend in costs may be related to the overall increase in the cost of health care over the years. Increasing
age and some minority race is associated with a higher probability of in-hospital mortality. This highlights the existing dispar-
ity in the care of patients with SLE

Disclosure: J. Morny: None; A. Shaka: None; T. Baffoe-Bonnie: None; H. Shaka: None.

Abstract Number: 2394

Perioperative Stress Dose vs Therapeutic Dose Comparison: One-Month
Postoperative Outcomes in Moderate and Major Surgeries for Systemic
Lupus Erythematous and Rheumatoid Arthritis

Diana Gavilanes1, Alex Jakubiak2, Jhon. F Martinez3 and Anas Atrash4, 1UPMC Health Plan - Harrisburg Pa, Harrisburg,
PA, 2Drexel University, Philadelphia, PA, 3BaylorScott&White Health, Waco, TX, 4UPMC Health Plan - Harrisburg Pa,
Harrisburg, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Major and moderate surgeries are more common in patients with autoimmune diseases. However,
there is limited data available regarding the use of standard doses of steroids versus stress doses in the perioperative period
for moderate and major surgeries. However, stress dose steroids are still given perioperatively. Our study aims to evaluate
the 30-day postoperative outcomes among patients with systemic lupus erythematous (SLE) and rheumatoid arthritis
(RA) who received a perioperative stress dose vs therapeutic steroid dose and underwent moderate and major surgery.

Methods:We used observational data from TriNetX, an electronic database based in the United States. We identified patients
with SLE and RA that underwent surgical procedures in the last 20 years. Moderate and major surgeries were defined accord-
ing to the guidelines established by Liu et al., 2017 w. Treatment groups were defined as patients receiving a stress dose of
steroids 3 days before moderate or major surgical procedure and patients receiving a therapeutic steroid dose during the same
timeframe. Therapeutic dose was defined as 1-20mg of prednisone. The stress dose for moderate procedures was estab-
lished as maintenance dose + 25–250 mg IV hydrocortisone. Major surgical procedure stress dose was established as main-
tenance + 50–250 mg IV hydrocortisone. Clinical variables included demographics, medical comorbidities, BMI, and. The
following postoperative outcomes were measured: overall mortality, long-term ventilator requirement, and sepsis. All statistical
analyses were completed using run 1:1 propensity score matching using logistic regression by TriNetX.

Results: A total of 3,231 patients were included. 837 patients were found to undergo major surgery after propensity-score
matching (435 on each treatment group). A higher incidence of 30-day mortality was noted in patients who received a stress
dose compared to those receiving the therapeutic dose (12.9% vs 4.1%, p< 0.001). Similar results were found when analyz-
ing long-term ventilator requirement (23.2% vs 10.1%, p< 0.001) and sepsis (9% vs 4.8%, p=< 0.016).

After propensity-score matching, a total of 594 patients that underwent moderate surgical intervention were included
(297 patients on each treatment group). Interestingly, the moderate surgery group found no difference in mortality, ventilator
dependence, and sepsis in the stress dose group compared to the therapeutic group, partially due to a lack of sample size
(4% vs 3.4%, p >0.05)
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Conclusion: There was a significant association with increased mortality, sepsis, and long-term ventilator requirements in
patients receiving stress dose steroids vs therapeutic dose one-month inpatients with SLE and RA underwent major surger-
ies. There was no association with increased mortality, sepsis and long-term ventilator requirements in patients receiving
stress dose steroids vs therapeutic dose one-month after in patients with SLE and RA who underwent moderate surgeries.

Disclosure: D. Gavilanes: None; A. Jakubiak: None; J. Martinez: None; A. Atrash: None.

Abstract Number: 2395

Validation Cohort of a Tool to Predict Proliferative Histological Class in
Lupus Nephritis Based on Clinical and Laboratory Data - LUCAS Study
(Lupus Nephritis Class Assessment System)

Antônio Silaide De Araújo-Júnior1, Emília Sato2, Alexandre Wagner Silva de Souza1, F�abio Jennings1, Gianna Mastroianni
Kirsztajn3, Ricardo Sesso3 and Edgard Reis Neto4, 1Division of Rheumatology, Department of Medicine, Escola Paulista
de Medicina, Universidade Federal de São Paulo, São Paulo, SP, Brazil., São Paulo, SP, Brazil, 2Universidade Federal de
Sao Paulo, São Paulo, SP, Brazil, 3Division of Nephrology, Department of Medicine, Escola Paulista de Medicina,
Universidade Federal de São Paulo, São Paulo, SP, Brazil., São Paulo, SP, Brazil, 4Division of Rheumatology, Department
of Medicine, Escola Paulista de Medicina, Universidade Federal, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) is an important cause of morbidity and mortality in patients with systemic lupus
erythematosus (SLE), and kidney biopsy is the gold standard for its diagnosis and treatment1,2. The development and vali-
dation of tools for predicting histological class are important, especially when kidney biopsy is not available or there is a con-
traindication to the procedure.

Methods: 196 SLE patients who underwent kidney biopsy were included in a retrospective cross-sectional study in the val-
idation cohort. Sensitivity, specificity, positive and negative predictive values, accuracy, and positive and negative likelihood
ratios were analyzed and compared to 69 LN patients of the development cohort3. Chi-square or Fisher’s exact tests were
used for categorical variables and Student’s t-test or Mann-Whitney for non-categorical, p< 0.05 was considered significant.

Results: 81.6% of the patients were female, 60.2% were non-Caucasian and the mean age at the time of the biopsy was
31.2±10.4 years. Thirty patients presented class III, 104 class IV, 36 class V and 26 mixed classes (7 class III+V and 19 class
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IV+V). In the validation cohort, sensitivity was 90.6%, specificity 66.7%, positive predictive value 92.4%, accuracy 86.2%
and area under the curve ROC 0.88 in predicting histological class III or IV(±V) versus class V (table 1, figure 1). The presence
of red blood cells in urine above 5,000 /mL demonstrated greater sensitivity, while the presence of red blood cells in urine
above 20,000 /mL showed greater specificity with similar accuracy (Table 2). Performance of the tool was similar in patients
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with the first episode of LN and in those who underwent a biopsy during LN recurrence ( >1 flare), with greater specificity in
patients in the first episode and in those who did not have mixed classes (Table 2).

Conclusion: The validation of a tool to predict proliferative histologic class showed similar performance to that found in the
development cohort, without difference in accuracy with different cut-off points for red blood cells in urine or number of LN
flares. Histologic class prediction tools are useful when kidney biopsy is not available or there is a contraindication to the
procedure.
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Abstract Number: 2396

PROMISing Outcomes: Understanding the Concordance Between
Provider-assessment and Patient-reported Disease Activity in SLE

Anna Korogodina1, Erin Sundel1, Yaroslav Markov2, Vasileios Kyttaris3, Julianne O’Connell1 and Suzanne Krishfield1,
1Beth Israel Deaconess Medical Center, Boston, MA, 2Yale School of Medicine, New Haven, 3BIDMC, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE-related outcomes are traditionally assessed by clinician-derived measures. However, these
assessments often do not fully capture how patients experience their disease. We assessed the alignment between
patient-reported outcomes measurement information system (PROMIS) and disease activity measures in patients with SLE.

Methods: This cross-sectional study, based on the Lupus Cohort at Beth Israel Deaconess Medical Center, spanned from
October 2023 to April 2024. Participants were diagnosed with SLE according to the 2019 ACR/EULAR criteria. CRP, SLE-
DAI, and Physician Global Assessment (PGA) were recorded at each visit. Patients completed the PROMIS-29 v2.1 ques-
tionnaire using the REDcap® database, covering domains such as physical function, fatigue, pain interference,
depression, anxiety, social participation, and sleep disturbance. T-scores for the seven PROMIS domains and the pain
impact score were calculated using the “Health Measures” PROMIS Assessment Center tool. We used Spearman rank cor-
relations to explore relationships between PROMIS T-scores and clinical assessments. Linear and logistic mixed-effects
models were used for continuous and binary variables. Patients were stratified into low-activity (SLEDAI ≤ 4; PGA ≤ 1) and
high-activity (SLEDAI > 4; PGA > 1) groups.
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Results: 92 patients, predominantly female (83.6%), with an average age of 43.6 years and a mean BMI of 28 (Table 1)were
included in this study. Initial assessments showed a mean SLEDAI of 4.19 (±3.42) and a median PGA score of 0.5. Correla-
tion analysis (Figure 1) showed that increased disease activity and inflammation negatively affected Physical Function and
Social Participation, as these domains inversely correlated with PGA, SLEDAI, and CRP. Conversely, the Fatigue, Pain Inter-
ference, and Pain Intensity domains showed positive correlations with PGA, SLEDAI, indicating that as disease activity mea-
sures increase, so do symptoms that impact quality of life. Significant differences in the Pain Interference domain were
observed when patients were divided into low and high disease activity groups (Table 2).

Conclusion: Our study highlights significant correlations between increased SLE activity and deterioration in patient-
reported outcomes. CRP’s correlation with Pain Intensity and Interference, Fatigue, Sleep Disturbance, and Depression is
noteworthy, as this biomarker is usually not a direct indicator of SLE activity, except in specific conditions like arthritis and

Figure 1. Heatmap of Spearman Correlation Coefficients Between PROMIS29 Domains and SLE Disease Activity Measures. Each cell in the heat-
map represents the correlation coefficient between a PROMIS domain and a disease activity measure, with color intensity indicating the strength
and direction of the correlation (red for positive, blue for negative). Significant correlations are marked with asterisks, denoting levels of statistical
significance.
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serositis. These findings suggest that CRP may play a broader role in some SLE cases, pointing to the need to reevaluate
SLE monitoring and management, especially regarding pain and psychosocial aspects. Integrating both PROMIS surveys
and CRP measurements with clinical assessments can guide treatment decisions to improve outcomes in SLE patients.
Future analyses will explore the impact of therapy adjustments on PROMIS scores and provider assessments of SLE
activity.

Table 1. Clinical and Demographic Characteristics of SLE Patients Grouped by Disease Activity. Low-activity group was defined as SLEDAI ≤
4 and PGA ≤ 1 with 87 observations from 69 patients, and the high-activity group defined as SLEDAI > 4 and PGA > 1 had 24 observations from
15 patients. P-values indicate the statistical significance of differences between the two groups, with significant results (p < 0.05) marked with an
asterisk (*).
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Abstract Number: 2397

Increase of IL10 and IFNa2 Are Associated to Clinical Activity in Systemic
Lupus Erythematous Patients

Elena Grau García1, Marta De la Rubia Navarro2, Samuel Leal Rodriguez1, José Ivorra-Cortés3, Carmen Riesco Barcena4,
Anderson Huaylla Quispe4, LauraMas S�anchez5, PabloMuñozMartínez6, Daniel Ramos Castro4, Alba Torrat noves7, Iago
Alcantara Alvarez2, Belén Villanueva Mañés2, Miguel Simeo Vinaixa2, Andrés Pérez Hurtado4 and Jose A Rom�an-Ivorra8,
1HUP La Fe, Valencia, Spain, 2Rheumatology Department. HUP La Fe, Valencia, Comunidad Valenciana, Spain, 3Hospital
Universitario La Fe, PALMA DE MALLORCA, Spain, 4Rheumatology Department. HUP La Fe, Valencia, Spain, 5Resident at
Hospital Universitari i Politecnic La Fe, Valéncia, Spain, 6Hospital Universitario y Politècnico La Fe, Sagunto, Spain,
7Hospital Universitari i Politècnic La Fe de Valencia, Valencia, Comunidad Valenciana, Spain, 8Hospital Universitari i
Politècnic la Fe, Valencia, Comunidad Valenciana, Spain

Table 2. Comparison of PROMIS29 Measures Scores Between Low-Activity and High-Activity SLE Patient Groups. Low-activity group was
defined as SLEDAI ≤ 4 and PGA ≤ 1 with 87 observations from 69 patients, and the high-activity group defined as SLEDAI > 4 and PGA >
1 had 24 observations from 15 patients. P-values indicate the statistical significance of differences between the two groups, with significant results
(p < 0.05) marked with an asterisk (*).
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematous (SLE) is an autoimmune disease characterized by deregulation of
cytokine production. Interferon (IFN) is a proinflamatory cytokine considered as a key molecule in the SLE etiopathogenesis,
being responsible of the differentiation of dendritic cells from monocytes, and indirectly of IL10 upregulation. Moreover, B
lymphocyte stimulator factor (BLyS) is an important factor in the SLE pathology; elevated serum levels of soluble BlyS are
at increased risk of flare.

We aimed to analyze the association between inflammatory cytokine levels (BLyS, IFNa2, IFNb, IFNg and IL10) and SLE clin-
ical activity in SLE patients.

Methods: A longitudinal, observational prospective study with evaluations at baseline and follow-up visits every 3 months
(for 1 year) in SLE patients (SLICC 2012 criteria) was performed. In all cases complete laboratory test, clinical evaluation
and SLEDAI score was carried out. We analyzed inflammatory cytokines serum levels by colorimetric methods.

Results: 45 SLE patients (86.7% female) participated in the study, with a mean age at diagnosis of 32.8 (16.2) years and a
mean time of disease evolution of 17.9 (11.4) years. The 28.9% of patients showed SLEDAI >6 at the basal visit. 30 patients
were under glucocorticoid treatment, 30 under antimalarials and 11 patients initiate belimumab treatment at the basal visit.
SLEDAI and inflammatory cytoquine levels during follow-up is shown in table.

Statistical analysis showed significant association between high SLEDAI score and increased IL-10 (P=0.014) and IFNa2
levels (0.009), as well as a tendency with IFN-beta (P=0.057), independently of the time of follow-up. High anti-dsDNA levels
were significantly associated to elevated IFN-beta (P=0.005) and IFN-gamma (P=0.038), and low levels of C3 with an IL-10
increment (P=0.006). No influence of age at diagnosis, time of evolution, vitamin D levels, corticoids and tobacco use in cyto-
quine levels was observed.

V0
Mean (DS)

V3
Mean (DS)

V6
Mean (DS)

V9
Mean (DS)

V12
Mean (DS)

SLEDAI score 6.1 (5.4) 3.5 (3.4) 5.1 (4.1) 3.7 (2.9) 3.6 (2.6)
IFNa2 (pg/mL) 202.6 (608.1) 115.2 (219.3) 170.6 (634.4) 103.2 (194.4) 157.2 (523.1)
IFNb (pg/mL) 74.6 (91.2) 72.6 (114.6) 76.2 (101.4) 77.2 (114.2) 74.6 (97.5)
IFNg (pg/mL) 257.2 (413.7) 293.6 (395.7) 334.3 (485.6) 289.2 (354.7) 370.5 (794.9)
IL-10 (pg/mL) 14.35 (21.07) 15.48 (16.92) 11.79 (15.23) 11.02 (11.14) 11.86 (11.76)
BLyS (pg/mL) 3073.4 (2198.6) 6232.4 (4838.8) 4111.6 (3593.7) 4812.9 (3786.8) 5432.3 (4747.8)
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At basal visit, patients under antimalarials treatment exhibit low levels of IL-10 (P=0.007) and IFNb (P=0.024); IL-10 behavior
is maintained during follow-up (P=0.012) and there is a tendency for IFNb (P=0.07). Patients under belimumab treatment
show high levels of BLyS (P< 0.001) and a tendency of a decrease of IL10 levels during follow-up (P=0.06).

Conclusion: High levels of IL-10, IFN-alpha2, IFN-beta and IFN-gamma were associated to clinical activity, independently of
the time of follow-up. Antimalarial treatment influence IL-10 and IFNb levels, and Belimumab treatment modify BLyS and IL-
10 levels.

Disclosure: E. Grau García: None;M. De la Rubia Navarro: None; S. Leal Rodriguez: None; J. Ivorra-Cortés: None;
C. Riesco Barcena: None; A. Huaylla Quispe: None; L. Mas S�anchez: None; P. Muñoz Martínez: None; D. Ramos
Castro: None; A. Torrat noves: None; I. Alcantara Alvarez: None; B. Villanueva Mañés: None; M. Simeo Vinaixa:
None; A. Pérez Hurtado: None; J. Rom�an-Ivorra: None.

Abstract Number: 2398

The Relationship Between First-Trimester Maternal Serum
25-Hydroxyvitamin D and Maternal/Fetal Outcomes in Patients with
Systemic Lupus Erythematosus

wen zeng1, Yuanyuan zeng1, Lan Zhang2, Cheng Zhao1, Fang Qin1, Leting Zheng2, Mu Huang2 and ling lei1, 1The First
Affiliated Hospital of Guangxi Medical University, nanning, China (People’s Republic), 2The First Affiliated Hospital of
Guangxi Medical University, nanning, Guangxi, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To identify whether serum 25-Hydroxyvitamin D (25(OH)D) level in first-trimester(before13 weeks of
gestation) maternal is associated with pregnancy outcomes in patients with systemic lupus erythematosus (SLE).

Methods: A retrospective analysis of 199 pregnancies in 185 patients was conducted to analyze the relationship between
maternal and fetal outcomes and 25(OH)D level in first -trimester maternal.

Results: In total, the mean age at conception was 30±4.7 years, the mean SLE duration was 4.50±2.78 years. Forty-two
(21.1%) patients had 25(OH)D deficiency, seventy-eight (39.1%) patients had 25(OH)D insufficiency, and seventy-nine
(39.6%) patients were 25(OH)D sufficiency. One hundred and four patients with adverse pregnancy outcomes (52.2%).
Among maternal outcomes, 16 (8.0%) had pregnancy-induced hypertension, 10 (5.0%) had eclampsia, and 34 (17.0%)
had flare-ups. Of the fetal outcomes, 59 (29.6%) had pregnancy loss, 26 (13.0%) had preterm birth, and 40 (28.5%) had
low birth weight. Regression analysis shows that 25(OH)D deficiency and insufficiency were risk factors for low birth weight
(LBW)(deficiency: unadjusted OR = 4.510, 95% CI 1.421-14.313, P = 0.011; adjusted OR = 5.599, 95% CI 1.143- 14.743 P
= 0.007; insufficiency: unadjusted OR = 4.973, 95% CI 1.841-13.434, P = 0.002; adjusted OR = 8.312, 95% CI
2.413-28.635 P = 0.001).

Conclusion: 25(OH)D deficiency and insufficiency in early pregnancy in lupus patients were associated with the risk of LBW
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Baseline characteristics of pregnant patients with SLE (N= 199)
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Pregnancy outcomes stratified by maternal 25(OH)D status in first trimester (N= 199)
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Disclosure: w. zeng: None; Y. zeng: None; L. Zhang: None;C. Zhao: None; F. Qin: None; L. Zheng: None;M. Huang:
None; l. lei: None.

Abstract Number: 2399

Nationwide Analysis of Endovascular Thrombectomy in Ischemic Stroke
Patients with Systemic Lupus Erythematosus and Rheumatoid Arthritis:
Mortality and Healthcare Utilization

Simran Bhimani1, Anand Maligireddy2, Shivang Chaudhary3, Yash Deshpande2, Kishan Patel4, Sameer Bhimani2,
Shreyas Patel2 and Birju Bhatt5, 1The Wright Center for graduate medical education, Scranton, PA, 2The Wright Center,
GME, Scranton, PA, 3Saint Louis University, St. Louis, MO, 4Riverside Community Hospital, Riverside, CA, 5Geisinger,
Wilkes Barre, PA

TABLE 3 Unadjusted and adjusted odds ratios for maternal and infant stratified by 25(OH)D status(Using 25(OH)D sufficiency (> 75 nmol/L) as a
reference).

4856

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ischemic stroke poses significant risks for patients with Systemic Lupus Erythematosus (SLE) and
Rheumatoid Arthritis (RA), both conditions associated with heightened cardiovascular complications. Endovascular Throm-
bectomy (EVT) is an essential treatment for acute ischemic stroke, yet its impact on these specific patient populations
remains unclear. This study aims to evaluate the efficacy of EVT and its effects on demographics, comorbidities, mortality,
and healthcare resource utilization in SLE and RA patients using data from the National Readmission Database.

Methods: We analyzed data from the National Readmission Database from 2016 to 2021, identifying 12,580 SLE and
54,364 RA patients admitted with ischemic stroke. The primary objective was to assess the role of EVT in these groups.

Results: SLE patients were younger (mean age 59.3 vs. 72.8 years, p < 0.05) and predominantly female (84.9% vs. 72.6%,
p < 0.05) compared to RA patients. SLE patients had lower rates of cardiac arrhythmias (24.3% vs. 34.9%, p < 0.05) and
hyperlipidemia (49.0% vs. 60.8%, p < 0.05) but higher rates of chronic kidney disease (24.1% vs. 20.1%, p < 0.05). Mortality
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rates for EVT were similar between the groups (both 11.3%, p = 0.9774), but RA patients without EVT had higher overall
mortality (0.04% vs. 0.03%, p < 0.05). Hospital charges and lengths of stay were significantly higher for SLE patients both
with EVT ($239,783 vs. $208,710, p < 0.05; 11.99 days vs. 10.15 days, p < 0.05) and without EVT ($82,364 vs. $67,414,
p < 0.05; 6.72 days vs. 5.86 days, p < 0.0

Conclusion: While EVT mortality rates are similar for SLE and RA patients, RA patients without EVT exhibit higher overall
mortality. SLE patients face greater healthcare burdens, reflected in higher hospital charges and longer lengths of stay.
These findings highlight the need for tailored management strategies to address the unique challenges of each condition.

Disclosure: S. Bhimani: None; A. Maligireddy: None; S. Chaudhary: None; Y. Deshpande: None; K. Patel: None;
S. Bhimani: None; S. Patel: None; B. Bhatt: None.

Abstract Number: 2400

Predicting Adverse Pregnancy Outcomes in Women with Systemic Lupus
Erythematosus: External Validation of the PROMISSE Model Using
Multiple Independent Cohorts

Melissa Fazzari1, Jane Salmon2, Marta Guerra2, Nathalie Costedoat-Chalumeau3, Veronique LE GUERN4, Gaëlle
Guettrot-Imbert4, Marta Mosca5, Dina Zucchi6, Chiara Tani7, Rebecca Fischer-Betz8, Isabell Haase9, Anna Broder10,
Navneet Kaur11, Jill Buyon12, Brooke Cohen12, Diane Kamen13, Jessica English14, Anna Arar13 and Mimi Kim15, 1Albert
Einstein College of Medicine, Bronx, NY, 2Hospital for Special Surgery, New York, NY, 3Inserm DR Paris 5, Paris, France,
4Cochin hospital, Paris, France, 5University of Pisa, Department of Clinical and Experimental Medicine - Rheumatology
Unit, Pisa, Italy, 6Rheumatology Unit, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy,
7University of Pisa, Pisa, Italy, 8Uniklinik Düsseldorf, Düsseldorf, Germany, 9Heinrich-Heine University Duesseldorf,
Düsseldorf, Germany, 10Hackensack Network, Hackensack, NJ, 11Touro University Medical Group, Sacramento, CA,
12NYU Grossman School of Medicine, New York, NY, 13Medical University of South Carolina, Charleston, SC, 14Medical
University of South Carolina, Johns Island, SC, 15Albert Einstein College of Medicine, Larchmont, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nearly 20% of pregnancies in systemic lupus erythematosus (SLE) patients result in an adverse
pregnancy outcome (APO); early identification of those at high APO risk is vital. We previously developed and cross-
validated several regression and machine learning (ML) models for predicting APO using data from the PROMISSE Study,
a large multi-center, multi-ethnic/racial study of APO in women with SLE and/or aPL. Penalized logistic regression
(LASSO) and Super Learner were the best performing predictive algorithms with internal cross-validated area under the
receiver operating curve (AUC) of 0.77-0.78. Our goal was to externally validate these two promising APO prediction models
using six independent cohorts from the United States and Europe.

Methods: PROMISSE data consisting of 385 pregnancies, 81 APO events, and 32 known or potential risk factors measured
in the first trimester of pregnancy was previously used to develop APO prediction models. APO was defined as preterm
delivery due to placental insufficiency or preeclampsia, fetal or neonatal death, or fetal growth restriction. Six independent
prospective cohorts of SLE pregnancies with no exclusion criteria from the US (Bronx and NYC, NY; Charleston, SC) and
Europe (Italy, France, Germany) were available for external model validation. Missing data in each cohort were imputed using
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the MICE procedure. We assessed and compared cohort characteristics and performance of the APO prediction models in
each cohort and in the combined data set using AUC to measure ability to discriminate patients with and without APO
(AUC=1 implies perfect discrimination).

Results: The six external cohorts and PROMISSE showed distributional differences in APO risk factors (Table 1): the per-
centage of non-Hispanic White (NHW) ranged from 0% (Charleston) to nearly 100% (Germany, Italy); hydroxychloroquine
use ranged from 27% (Charleston) to 98% (France) (Table 1). APO rates were similar in PROMISSE and Italy (18.4%), lower
in France and Germany (12.2 and 15.7%), and higher in the Bronx (24%), Charleston (33%), and NYC (25.8%). Despite
these differences in cohort characteristics, Super Learner for APO prediction developed using PROMISSE data performed
well across external cohorts, with AUC from 0.64 (France) to 0.76 (Germany; Table 2). LASSO also maintained consistent
external performance with AUC from 0.62 (NYC) to 0.74 (Germany). APO prediction models performed best in the Italy

4859

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and Germany cohorts; both are larger cohorts with little missing data. Model performance was not associated with cohort
location (U.S. vs. Europe) or racial distribution. Key APO risk factors identified in PROMISSE and confirmed in external
cohorts included higher diastolic blood pressure, lower platelet counts, LAC positivity, anti-hypertensive use and PGA
positivity.

Conclusion: APO prediction algorithms developed with PROMISSE data using variables obtained early in pregnancy were
validated for discrimination in six external data sets, providing confirmation of geographic and temporal transportability. Fur-
ther refinement of our APO prediction models will be explored along with model calibration in future studies.

Disclosure: M. Fazzari: None; J. Salmon: UCB, 2, 5; M. Guerra: None; N. Costedoat-Chalumeau: None; V. LE
GUERN: None;G.Guettrot-Imbert: None;M.Mosca: AbbVie, 2, 6, AstraZeneca, 2, 6, GSK, 2, 5, 6, Idorsia, 2, Janssen,
6, Lilly, 6, Otsuka, 2, 6, UCB, 2; D. Zucchi: None; C. Tani: None; R. Fischer-Betz: None; I. Haase: AbbVie/Abbott,
2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Novartis, 2, UCB, 2;
A. Broder: None; N. Kaur: None; J. Buyon: Artiva Biotherapeutics, 1, Bristol-Myers Squibb(BMS), 1, 2, Equillium,
1, GlaxoSmithKlein(GSK), 1, 2, Otsuka Pharmaceuticals, 1, Related Sciences, 1, 2; B. Cohen: None; D. Kamen: Alpine
Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; J. English: None; A. Arar: None; M. Kim: None.

Abstract Number: 2401

A Novel Modeling Approach to Elucidate the Role of Autoantibodies in
Complement Activation in SLE

David Pisetsky1, Yuankang Zhao2, Matthew Engelhard3, Amanda Eudy4, Philip Tedeschi5, Alex Verdone5, Megan
Clowse6, Lisa Criscione-Schreiber2, Jayanth Doss3, Mithu Maheswaranathan2, Rebecca Sadun3, Kai Sun3 and Jennifer
Rogers2, 1Duke University Medical Center, Durham, NC, 2Duke University, Durham, 3Duke University, Durham, NC,
4Duke University, Raleigh, NC, 5Immunovant, Inc, New York, NY, 6Duke University, Chapel Hill, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In SLE, ANAs can promote pathogenesis by forming immune complexes (ICs) that activate comple-
ment. While antibodies to DNA (anti-DNA) are known to be associated with complement, the role of other ANAs in activating
complement is less clear. To elucidate better serological biomarkers in the context of novel therapies to decrease immuno-
globulin levels or B-cells, we modeled the relationship between autoantibodies (anti-DNA, other ANAs, anti-C1q) and
complement.

Methods: Adult SLE patients (SLICC or ACR/EULAR criteria) were enrolled during routine clinic visits from June 2020 to
March 2024. At each visit, treating rheumatologists scored the PGA and SLEDAI, medications were recorded, and autoan-
tibodies were measured. Autoantibodies including ANA, anti-DNA, anti-RNA-binding proteins (RBPs), and anti-C1q were
measured by ELISA. Complement activation was defined as (1) low C3, (2) low C4, (3) low C3 and low C4, and (4) low C3
or low C4. Potential predictors of complement activation were modeled in 4 steps: (1) anti-DNA; (2) anti-DNA, anti-RBPs
(Ro-52, Ro-60, Sm, La, U1RNP, RNP-70), and anti-C1q; (3) anti-DNA, anti-RBPs, anti-C1q, and medications; and
(4) anti-DNA, anti-RBPs, anti-C1q, and disease activity. To identify linear and possible nonlinear relationships between
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predictors and complement activation, we considered both generalized linear models (GLMs; specifically, logistic regression
with LASSO regularization) and neural networks, each with both binary and continuous predictors. Models were trained and
tuned on 80% of patients and evaluated on the remaining 20%.

Results: The study included 500 visits in 242 patients (mean age 42 years; mean disease duration 13 years; 89% female;
59% Black, 29%White; 6% Hispanic). Almost one-quarter of visits had low C3 or C4; anti-DNA was positive at 39% of visits
(Table 1). In models with binary predictors, the presence of anti-DNA most accurately predicted complement activation
(AUC: 0.76-0.80; Table 2); model performance improved with the inclusion of anti-RBPs and anti-C1q (AUC: 0.77-0.82).
The inclusion of medications or disease activity led to limited improvement in model performance. Continuous predictors

Table 1. Serologies at clinic visits (n=500 visits)

Table 2. Model performance of serologies, medications, and disease activity to predict low complement.
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performed better than binary predictors. Continuous anti-DNA level alone predicted low complement (AUC: 0.85-0.87;
Table 2), as well as anti-DNA combined with anti-RBPs and anti-C1q (AUC: 0.84-0.87). Across outcomes of complement
activation, anti-DNA and anti-C1q were consistently associated with low complement. Of medication and disease activity
variables, active lupus nephritis most consistently predicted low complement in both binary and continuous models.

Conclusion: These results support the important role of anti-DNA antibodies in complement activation as reflected in levels
of C3 and/or C4; the effects of other ANAs in the model were less marked, perhaps reflecting a more limited ability to form
ICs that activate complement. The association of anti-C1q with low C3 and/or C4 is consistent with a role in activating com-
plement and suggests the value of assaying anti-C1q in studies on therapies that can impact autoantibody levels.

Figure 1. Coefficients of anti-DNA, anti-RBPs and anti-C1q on low C3 and low C4. Error bars indicate 95% confidence intervals obtained via boot-
strapping (1000 resamples) the development set.
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GSK), 2, 5, UCB, 2, 5; L. Criscione-Schreiber: None; J. Doss: None; M. Maheswaranathan: AstraZeneca, 2;
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Abstract Number: 2402

Belimumab Reduces Disease Flares versus Placebo in Adults with Early
Active Systemic Lupus Erythematosus: Results of a Large Integrated
Analysis

Marta Mosca1, Karen Costenbader2, Joan Merrill3, Holly Quasny4, Christine Henning5, Steven Bloom6, Julia Harris6,
Ciara O’Shea7, Tatsuya Atsumi8 and Ronald Van Vollenhoven9, 1University of Pisa, Department of Clinical and
Experimental Medicine - Rheumatology Unit, Pisa, Italy, 2Brigham and Women’s Hospital/ Harvard Medical School,
Boston, MA, 3Oklahoma Medical Research Foundation, Oklahoma City 73104, OK, 4GSK, Clinical Sciences, Durham, NC,
5GSK, Global Medical Affairs, Durham, NC, 6GSK, Immunology Biostatistics, Brentford, United Kingdom, 7GSK,
Rheumatology, Global Medical Affairs, Dublin, Ireland, 8Department of Rheumatology, Endocrinology and Nephrology,
Faculty of Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan, Sapporo, Japan,
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Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE flares are associated with increased risk of organ damage/mortality; flare prevention is a key
treatment goal.1 Initiating treatment earlier has benefits in autoimmune diseases; data are not available for SLE as early dis-
ease (EYD) has not been defined. Pooled analyses from belimumab (BEL) clinical trials may provide insights into earlier use of
BEL on SLE flares. This analysis used data from BEL clinical trials to evaluate flares in patients (pts) with SLE, treated with
BEL or placebo (PBO) plus standard therapy (ST), across subgroups of EYD and established disease (ESD), respectively,
based on baseline SLE disease duration (< 2 or ≥2 years), Systemic Lupus International Collaborating Clinics/American Col-
lege of Rheumatology Damage Index (SDI) score (0 or ≥1), and immunosuppressant (IS) use (no/yes).

Methods: This post hoc analysis integrated data from Phase 3 BEL trials in adults with SLE (BLISS-76, BLISS-52, North
East Asia, EMBRACE and BLISS-SC)2–6 randomized to BEL (10 mg/kg/month intravenously or 200 mg/week subcutane-
ously) or PBO, plus ST. Time to first severe Safety of Estrogens in Lupus Erythematosus National Assessment (SELENA)–
SLEDAI flare index (SFI) flare, any SFI flare, and BILAG flare (1A/2B) over 52 weeks was evaluated (EYD [baseline SLE dis-
ease duration < 2 years, SDI=0, no IS use] or ESD [baseline SLE disease duration ≥2 years, SDI≥1, IS use]). Hazard ratios
(HRs), 95% confidence intervals (CIs), and p-values were from Cox proportional hazards models for BEL vs. PBO adjusting
for study and baseline SELENA-SLEDAI score (≤9 vs ≥10).

Results:We studied 1869 BEL- and 1217 PBO-treated pts. Differences in baseline characteristics were observed (Table 1).
In the pooled population, less pts experienced a severe SFI flare (HR [95% CI]: 0.61 [0.51, 0.72]; p< 0.0001), any SFI flare
(0.83 [0.76, 0.91]; p< 0.0001), or BILAG flare (0.72 [0.62, 0.83]; p< 0.0001) over 52 weeks with BEL vs PBO (Table 2). Over
52 weeks, less BEL- vs PBO-treated pts experienced severe/any SFI/BILAG flare in EYD/ESD subgroups. Treatment differ-
ences did not reach statistical significance for all comparisons (Table 2). Treatment differences (BEL vs PBO) reached
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statistical significance for pts with SDI=0 or no IS use at baseline, with more reduction in flares observed in pts with SDI=0
vs. the pooled population and pts with SDI ≥1. Proportion of pts with severe/any SFI/BILAG flare over 52 weeks was lower
in the EYD vs ESD subgroups and pooled population for BEL and PBO (Table 2).

Conclusion: Fewer pts had flares with BEL vs PBO in the pooled population and EYD or ESD subgroups, with particular
benefit in pts with no baseline organ damage. Proportion of pts with flares were lower in EYD vs ESD, for BEL and PBO.
Although original trials were not designed to evaluate flares in these subgroups, findings suggest BEL use in EYD may
improve outcomes. Confirmation in longer prospective studies is needed.
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Health-related Quality of Life in Women with Systemic Lupus
Erythematosus with Permanent Skin Damage and Its Association with
Self-esteem and Symptoms of Depression and Anxiety – a Cross-
sectional Study

Fernando A Oliveira1, Fabiana Moura2, Ana Fl�avia Dias3, Claudia Santoro3, Fernando Pereira2, Rosa Telles2 and Cristina
Lanna2, 1Faculdade de Ciências Médicas de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil, 2Universidade Federal de
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Body image of systemic lupus erythematosus (SLE) patients is affected by the mucocutaneous
manifestations and its scars, in particular related to discoid lupus. The present study aims to describe health related quality
of life (HRQoL) in SLE women with low disease activity presenting permanent skin damage, and explore its association with
self-esteem and symptoms of depression and anxiety.

Methods: Cross-sectional analyses of the baseline data of a clinical trial of cosmetic camouflage use on SLE women with
permanent skin damage on the face and low systemic disease activity (Trial Registration: UTN code U1111-1210-2554).
Fifty-six consecutive women >18 years, that met SLICC/2012 and/or ACR/1997 classification criteria for SLE, with modified
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SLEDAI-2k< 4 were enrolled. Sociodemographic/lupus characteristics were investigated (Table 1). HRQoL was assessed
by the Systemic Lupus Erythematosus Quality of Life (SLEQOL) and Dermatology Life Quality Index (DLQI) questionnaires -
higher scores indicating worse HRQoL. Self-esteem was assessed by the Rosenberg self-esteem scale, and categorized as
low self-esteem ≤ 25 and average/high >26. Symptoms of depression/anxiety were investigated by the Hospital Anxiety and

2024 ACR Table 2

2024 ACR Table 1
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Depression Scale (HADS), with higher values indicating greater severity of symptoms and a cutoff point of 8 used for the
presence of depression and anxiety symptoms. Spearman’s correlation, U-Mann-Whitney, and Kruskal Wallis tests were
used to explore the associations between the SLEQOL (total and domain-specific) and DLQI with Rosenberg and HAD
scales.

Results: The median (interquartile range - IQR) of age was 47.0 (37.3 - 55.0) years and disease duration of 15.0 (8.0 - 24.8)
years. The median (IQR) of the modified SLEDAI-2k was 2 (0-2) and of the SLICC-DI was 2 (1-3). 71.4% had less than eight
years of education, 42.8% were married, 35.7% single, 71.4% were unemployed, and 75.0% had a family income between
1 and 3 times the minimum wage. SLEQOL and DLQI total scores were associated neither with sociodemographic nor with
lupus characteristics. DLQI score was associated with low-self-esteem [low self-esteem: 17.0 (13.3-23.5) versus average/
high self-esteem 6.0 (2.8-13.0); p=0.002], symptoms of depression [absence 5.0 (2.3-11.0) versus presence 10.5
(4.5-16.8); p=0.028] and anxiety [absence 5.0 (2.3-11.0) versus presence 10.5 (4.5-16.8); p=0.005] (Table 2). Also, SLE-
QOL total score was associated with low-self-esteem [low self-esteem: 174.5 (149.5-206.3) versus average/high self-
esteem 102.5 (80.8-142.8); p=0.001], symptoms of depression [absence 5.0 (2.3-11.0) versus presence 10.5 (4.5-16.8);
p=0.028] and anxiety [absence 5.0 (2.3-11.0) versus presence 10.5 (4.5-16.8); p=0.005] (Table 2). The association of SLE-
QOL domains with self-esteem and depression/anxiety are presented on Table 3.

Conclusion: Low HRQoL in SLE women with permanent skin damage and low disease activity was associated with low
self-esteem and symptoms of depression and anxiety. These results highlight the importance of strategies to minimize the
burden of permanent skin damage on the HRQoL of women with SLE.

Disclosure: F. Oliveira: None; F. Moura: GlaxoSmithKlein(GSK), 6; A. Dias: GlaxoSmithKlein(GSK), 6; C. Santoro:
AstraZeneca, 5, 6, GlaxoSmithKlein(GSK), 5, 6; F. Pereira: None; R. Telles: None; C. Lanna: GlaxoSmithKlein(GSK),
12, Participation in preceptorship.

2024 ACR Table 3
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Abstract Number: 2404

Nailfold Dermoscopy: A Valuable Tool for Differentiating
Dermatomyositis from Systemic Lupus Erythematosus

Caroline Stone1, Daniella Faden1, Lillian Xie1, Lais Lopes Almeida Gomes1, Joshua Dan1, Cristina Ricco1, Ahmed
Eldaboush1 and Victoria Werth2, 1University of Pennsylvania, philadelphia, PA, 2University of Pennsylvania,
Wynnewood, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Dermatoscopes are emerging as efficient, valuable alternatives to capillaroscopy for evaluating
rheumatologic conditions. Second to systemic sclerosis, nailfold capillaroscopy abnormalities are most consistently
reported in patients with dermatomyositis (DM) and less commonly reported in patients with systemic lupus erythematosus
(SLE). Due to their heterogenous presentations and overlapping clinical features, it can be especially difficult to differentiate
DM from SLE. We aimed to assess the potential use of evaluating nailfold changes with a dermatoscope as an additional
diagnostic tool for distinguishing between DM and SLE.

Methods: 53 DM patients, 22 with amyopathic DM, and 41 SLE patients with cutaneous LE (CLE) that met ACR/EULAR cri-
teria for their respective diseases were included. Two images of each digit were taken using a DermLite DL4 dermatoscope
attached to a smartphone adaptor. Images were assessed for presence of loop dilation, capillary dropout, capillary hemor-
rhage, visible subpapillary plexus, and cuticular dystrophy or overgrowth. Analysis was performed with a student’s t test.

Figure 1: A. Normal nailfold capillary B. Dilated capillary loop (blue), cuticular dystrophy and overgrowth (black) C. Capillary hemorrhage (red)
D. Abnormal morphology (yellow), cuticular dystrophy and overgrowth (black), and overall disorganization of the capillary bed E. Capillary hemor-
rhage (red), cuticular overgrowth and dystrophy (black) F. Visible subpapillary plexus G. Capillary dropout (orange) H. Dilated capillary loop (blue)
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Results: 96.2% of DM patients had nailfold changes in at least one digit compared to 65.9% of SLE patients (p< 0.001). In both
conditions, nailfold changes were most often observed in the right fourth digit (94.3% DM, 48.8% SLE). 47.2% of DM patients
had nailfold changes on all 10 digits compared to 9.8% SLE patients (p< 0.001). Moreover, DM patients had significantly higher
frequencies of both loop dilation (81.1% vs. 31.7%, p< 0.001) and capillary dropout (67.9% vs. 24.4%, p< 0.001) compared to
SLE patients. Capillary hemorrhages were also significantly more common in DM patients compared to SLE patients (60.4%
vs. 29.3%, p=0.003). In addition to capillary changes, DMpatients also exhibited significantly higher rates of cuticular overgrowth
(66% vs. 39%, p< 0.009) and cuticular dystrophy (69.8% vs. 26.8%, p< 0.001) compared to SLE patients. Interestingly, the
rates of visible subpapillary plexuses were similar between DM and SLE patients (21.9% vs. 30.2%, p=0.37).

Conclusion: Our study demonstrates that nailfold changes are significantly more prevalent and pronounced in DM patients
compared to SLE patients. The high incidence of nailfold abnormalities, particularly loop dilation, capillary dropout, capillary
hemorrhages, and cuticular changes, highlights the potential of dermatoscopic evaluation as a valuable diagnostic tool in
distinguishing between DM and SLE. These findings support the use of dermatoscopy in clinical practice to aid in the differ-
entiation of these two conditions, thereby enhancing diagnostic accuracy and patient management. Further studies with
larger and more diverse populations are warranted to validate these findings and to explore the underlying mechanisms con-
tributing to the observed differences.

Disclosure: C. Stone: None;D. Faden: None; L. Xie: None; L. Lopes Almeida Gomes: None; J. Dan: None;C. Ricco:
None; A. Eldaboush: None; V.Werth: AbbVie/Abbott, 2, Alpine immune sciences, 2, Amgen, 1, 5, anaptysbio, 2, Astra-
Zeneca, 2, 5, Biogen, 2, 5, BMS, 2, 5, Cabaletta Bio, 2, Calyx, 2, Caribou, 2, Corbus, 5, CSL Behring, 2, 5, Cugene,
2, Evommune, 2, Gilead, 2, 5, GSK, 2, Horizon, 2, 5, Immunovant, 2, Innovaderm, 2, Janssen, 2, Lilly, 2, Merck, 2, Nuvig
Pharmaceuticals, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 1, 5, Rome Pharmaceuticals, 2, 5, Sanofi, 2, Takeda, 2, UCB,
2, Ventus, 2, 5, Viela, 5, Xencor, 2.
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Chat-GPT Performance in Diagnosis of Rheumatological Diseases: A
Comparison with Specialist’s Opinion

Lucas Goncalves1 and Carlos Antonio Moura2, 1Bahiana School of Medicine and Public Health, Salvador, Bahia, Brazil,
2Bahiana School of Medicine and Public Health, Santo Antonio’s Hospital, Sister Dulce’s Social Works, Universidade
Salvador (UNIFACS), Salvador, Bahia, Brazil
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The five types were made with the five diseases totaling a questionnaire with twenty-five questions. AS: Ankylosing spondylitis; FM: Fibromyalgia;
PsA: Psoriatic arthritis; RA: Rheumatoid arthritis; SLE; Systemic lupus erythematosus. *All questions were submitted in Brazilian Portuguese.
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y= years; Chat-GPT= Generative Pretrained Transformer Chat.

y= years; Chat-GPT= Generative Pretrained Transformer Chat.
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Background/Purpose: Despite Generative Pretrained Transformer Chat (Chat-GPT) is an artificial intelligence tool with the
potential to assist doctors in diagnosing and treating patients, little is known about its assertiveness in the face of practical
issues regarding autoimmune rheumatic diseases (ARDs). Therefore, we present a comparison between the answers pro-
vided by Chat-GPT 4.0 and rheumatologists of different degrees of experience to a specific questionnaire on Systemic lupus
erythematosus (SLE), Rheumatoid arthritis (RA), Ankylosing spondylitis (AS),Psoriatic arthritis (PsA) and fibromyalgia (FM).

Methods: In this cross-sectional study we applied a questionnaire with five identical questions for each disease (SLE, RA,
AS, PsA and FM, totaling 25 questions) to chat-GPT 4.0 and four pairs of rheumatologists with different levels of experience
(less than 5 years of experience, 5 to 10, 11 to 20 and 21 to 30 years) being chosen 2 rheumatologists in each experience
level. Two rheumatologists from academic services and with more than 30 years of experience blindly evaluated the
responses in a binary way (agree or disagree). In case of discrepancy, a third rheumatologist from an academic service
defined the evaluation.

Results: The best overall performance was observed in the group with 5 to 10 years of experience (70% of agreement prob-
ability with the evaluators) followed by chat-GPT 4.0 (68%). The worst overall performance was from the group with 21 to
30 years of experience (58%). Chat-GPT outperformed all other groups in questions concerning the first option for treatment
and the most effective imaging exams for investigation (100% in both). IA was the one with the worst performance in ques-
tions about chose the most useful sign or symptom for diagnose each disease (40% compared to 90% attained by rheuma-
tologists with 5 to 10 years of experience). Chat-GPT performed best compared to all groups on questions about SLE (80%,
tied with the group with less than 5 years of experience) and FM (80%, tied with the groups with 5 to 10 and 11 to 20 years of
experience).

Conclusion: Chat-GPT 4.0 had an excellent performance in issues that require less practical knowledge (choice of treat-
ment and imaging exam for diagnosis). On the other hand, it performed significantly poorly on questions about choosing
the most useful sign or symptom for diagnosis, which are answers that require an experience-based knowledge. However,
chat-GPT 4.0 performed very satisfactorily, achieving higher scores than many experts who participated in the study. Such
results, more than confirming the superiority or invalidity of the machine, point to the need to carry out more robust studies
that explore the potential of using AI in rheumatology.

Disclosure: L. Goncalves: None; C. Moura: None.

Abstract Number: 2406

Neuropsychiatric Manifestations in Indian SLE Inception Cohort for
Research: Prevalence, Predictors and Outcomes

Sai Yasaswini Kommaraju1, Liza Rajasekhar2, Ashish J Mathew3, Vineeta Shobha4, Parasar Ghosh5, Chengappa
Kavadichanda6, Able Lawrence7, Bidyut Das8, Manish Rathi9, Ranjan Gupta10, Avinash Jain11 and Amita Aggarwal12,
1Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India, 2Nizam’s Institute of Medical
Sciences, Madhapur, Andhra Pradesh, India, 3Christian Medical College, Vellore, Tamil Nadu, India, 4St. John’s Medical
College, Bengaluru, India, Bangalore, India, 5Govt of West Bengal, Kolkata, India, Kolkata, West Bengal, India, 6Jawaharlal
Institute of Postgraduate Medical Education and Research, pondicherry, Puducherry, India, 7SGPGIMS, Lucknow,
Lucknow, Uttar Pradesh, India, 8SCB Medical College, Cuttack, Orissa, India, 9Postgraduate Institute of Medical
Education & Research, Chandigarh, Chandigarh, India, 10All India Institute of Medical Sciences, New Delhi, Delhi, India,
11Sawai Man Singh Hospital, Lucknow, Rajasthan, India, 12Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow, India, Lucknow, Uttar Pradesh, India
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Neuropsychiatric systemic lupus erythematosus (NPSLE) has a significant impact on morbidity
associated with SLE. However, the prevalence of NPSLE has been reported variably based on the definition used and eth-
nicity. Data from prospective cohorts is limited across the world, and no data is available from South Asia. We studied the
NPSLE features and their associations at baseline visits in the Indian SLE prospective cohort for research (INSPIRE), a multi-
centric prospective cohort.

Methods: The INSPIRE database, accessed on May 1, 2024, has enrolled 2503 adults and children with SLE satisfying
SLICC classification criteria at their first visit to the hospital. Data regarding demographic, clinical and laboratory features,
including NP manifestations, were extracted. Attribution of NPSLE has been done based on physician’s judgement guided
by the ACR definitions. The 6 monthly follow-up data included flares (type, organ involved), mortality and new organ
involvement.

Besides descriptive statistics multivariable logistic regression was done to look for factors associated with NPSLE. In addi-
tion, an association of anti-phospholipid antibodies with stroke was also analysed.

Results: The 2503 patients with SLE had a mean age of 27.7±10.2 years, with 495 having a juvenile-onset disease. The
majority were females (2291, 91.1%), with a median disease duration of 10 (4-24) months.

A diagnosis of NPSLE was made in 477 (19%) patients. These patients (89.5% females, mean age:27.4±10.5 years) had a
median symptom duration of 10 months, mean SLEDAI of 13.5± 8.5 and mean SLICC Damage Index of 0.13±0.39 at their
first presentation. Central nervous system involvement was seen in 79.2%. Among the NPSLE patients, seizures were
recorded in 190(39.8%), headache in 106(22.2%) and polyneuropathy in 74(15.5%). Rarer manifestations included catato-
nia, plexopathy and demyelinating syndrome.(Table 1)
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NPSLE patients had higher SLEDAI, higher damage as compared to non-NPSLE patients. Fever, oral ulcer, nephritis, myo-
sitis, pleural effusion, thrombocytopenia, gangrene and hypertension were positively associated, while DLE was negatively
associated with NPSLE patients as compared to non NPSLE patients. (Table 2)

In addition, the presence of antiphospholipid antibodies was associated with a higher risk of stroke, while hypertension was
associated with stroke, acute confusional state and seizure. A higher proportion of gangrene was noted in patients with
polyneuropathy and mononeuritis/ mononeuritis multiplex.

During the 2005 patient-year follow-up period so far (NPSLE 931 patient-years), 10 NPSLE flares occurred (all in the first
24 months), and 29 new patients developed NPSLE. Among the 277 deaths, 71 were patients who presented with NPSLE.
There were 5 deaths by suicide, of which 2 were in patients with NPSLE. Patients with NPSLE had a higher mortality as com-
pared to those without NPSLE (p=0.003).

Conclusion: About a fifth of patients with SLE have neuropsychiatric manifestations at presentation, and they tend to have
higher damage and activity. The recurrence rate is low, and mostly in the first 2 years of follow-up.
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Disclosure: S. Kommaraju: None; L. Rajasekhar: None; A. Mathew: Novartis, 5; V. Shobha: None; P. Ghosh: None;
C. Kavadichanda: None; A. Lawrence: None; B. Das: None; M. Rathi: None; R. Gupta: None; A. Jain: None;
A. Aggarwal: None.

Abstract Number: 2407

Clinical Utility of Repeat Renal Biopsies in Lupus Nephritis: The NIH
Chronicity Index at First Biopsy Predicts Future End Stage Renal Disease
in a Large South Asian Cohort of SLE

Rudrarpan Chatterjee1, Neeraja Vijayan2, Durga P Misra3, Vikas Agarwal3, Able Lawrence4 and Amita Aggarwal5,
1Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow., Lucknow, Uttar Pradesh, India, 2Sanjay Gandhi
Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India, 3Sanjay Gandhi Postgraduate Institute of
Medical Sciences, Lucknow, Uttar Pradesh, India, 4SGPGIMS, Lucknow, Lucknow, Uttar Pradesh, India, 5Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, India, Lucknow, Uttar Pradesh, India
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Background/Purpose: Renal biopsy remains a cornerstone of management of lupus nephritis. Repeat renal biopsies after
therapy help prognosticate renal outcomes. We sought to describe the histology of repeat renal biopsies in a cohort of lupus
nephritis and determine the impact of change in histology on renal outcomes. We also studied the decline in glomerular fil-
tration rate in those with repeat biopsied.

Methods: Out of 598 patients of SLE who were biopsied for suspected nephritis from 2001 to 2024, 95 underwent a second
biopsy and 9 had a third biopsy. We reviewed the renal histology at each biopsy, class transitions and the estimated glomerular
filtration rate (eGFR, 24 hour creatinine clearance). Outcomes studied were end stage renal disease (ESRD) and decline in
eGFR. Paired Wilcoxon signed rank test was used to compare NIH activity, chronicity indices and eGFR at each biopsy.

Results: The median time to first, second and third biopsies were 0.08 years (0.02-0.55), 6.32 years (2.91-9.56) and
11.66 years (7.83-14.48). On re-biopsy, class transitions occurred overall in 70 (73.68%) of the re-biopsied patients. How-
ever, these numbers differ in non-proliferative and proliferative nephritis. Transition from non-proliferative Class II and Class V
nephritis at baseline to a proliferative form (Class III, IV or a combination of either and Class V) occurred in 16 (76.2%) and
4 (50%) of patients respectively. Transition from a proliferative Class III and Class IV nephritis at baseline to a non-proliferative
form (Class I, II, V or a combination of II and V) occurred in 5 (25%) and 8 (21.6%) respectively. Transition to Class VI occurred
in 4 patients at 2nd and 1 patient in 3rd biopsy from predominantly Class IV (4 patients) and Class II (1 patient) at baseline.

The NIH activity scores did not significantly differ between first (median 3, IQR 1-5), second (median 3, IQR 1-5) and third
(median 3, IQR 2-5) biopsies. The NIH chronicity score rose significantly from first (median 1, IQR 0-2) to second biopsy
(median 2.5, IQR 1-3.75) (P< 0.001) to third biopsy (median 5, IQR 3-8) (P< 0.05). The eGFR rose from first (median 33.5,
IQR 22.5-53.8) to second biopsy (median 43.7, IQR 24.7-64) but then reduced markedly at the time of third biopsy (median
20.7, IQR7.7-30.1) (p< 0.05 for both).

Thirty-two (33.68%) of those with repeat biopsies developed ESRD. On multivariable logistic regression, a higher chronicity
score at first biopsy (OR 1.99, 95% CI 1.05-3.77) was the only predictor of end stage renal disease on follow up. Class tran-
sitions did not affect the ultimate development of ESRD.
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Conclusion: A high proportion of patients with non-proliferative nephritis, especially Class II nephritis transform to a prolifer-
ative class. These patients may warrant upfront treatment with potent immunosuppression. NIH Chronicity score progres-
sively increases as damage accumulates. Higher chronicity scores at initial biopsy predict ESRD.

Disclosure: R. Chatterjee: None; N. Vijayan: None; D. Misra: None; V. Agarwal: None; A. Lawrence: None;
A. Aggarwal: None.
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Impact of Pain and Fatigue on Quality of Life Among Patients with
Systemic Lupus Erythematosus

Amanda Eudy1, Megan Clowse2, Meenakshi Jolly3, David Pisetsky4, Kai Sun5, Rebecca Sadun5, Lisa Criscione-Schreiber6,
Mithu Maheswaranathan6, Jayanth Doss5 and Jennifer Rogers6, 1Duke University, Raleigh, NC, 2Duke University, Chapel
Hill, NC, 3Rush University Medical Center, Chicago, 4Duke University Medical Center, Durham, NC, 5Duke University,
Durham, NC, 6Duke University, Durham
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Background/Purpose: Our prior qualitative work discovered a subgroup of patients with SLE who experience persistent
symptoms of fatigue and widespread pain, even on self-described “good days.” The objective of this study was to utilize a
modified version of the Systemic Lupus Activity Questionnaire (SLAQ) to identify this subgroup of patients and measure
the impact of this high symptom burden on health-related quality of life (HRQoL).

Methods: SLE patients meeting SLICC criteria were enrolled in lupus registry at a tertiary care center. Rheumatologists
completed the SLEDAI and Physician Global Assessment (PGA). Active SLE was defined as SLEDAI ≥6, clinical SLEDAI
≥4, PGA ≥1, or active nephritis. Patients completed the Polysymptomatic Distress Scale and LupusPRO. We adapted the
SLAQ to ask, “Thinking of your most recent good day with lupus, please rate the activity of your lupus,” with a scale of
0 (no lupus activity) to 10 (most lupus activity). We also asked patients’ frequency of good days (never, seldom, some of
the time, or most of the time). Patients were grouped based on their score as having a “Good” good day (scores of 0 to 4)
or “Bad” good day (scores of 5-10). Descriptive statistics estimated differences between groups.

Results: The survey was completed by 259 patients (mean age 44 years, 92% female, 59% Black, 5% Hispanic). A “Good”
good day was reported by 74% of patients, while 26% of patients reported a “Bad” good day. Patients with “Bad” good
days were more likely to have an annual income less than $50,000, have education less than a college degree, and be
insured through Medicaid or Medicare or be uninsured; otherwise, demographics were similar (Table 1). Patients with
“Bad” good days had higher clinical SLEDAI and PGA scores, with 53% having active SLE at the time of their visit, compared
to 29% of patients with “Good” good days. Patients with “Bad” good days experienced more polysymptomatic distress,
and 30% met ACR criteria for fibromyalgia, compared to 16% of patients with “Good” good days.

Table 1. Cohort Characteristics (n=259).
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Most patients with “Good” good days were asymptomatic (Table 2), and 93% experienced good days most or some of the
time. Even so, 24% experienced moderate to severe fatigue on their good days. In contrast, patients with “Bad” good days
experienced moderate to severe symptoms of pain or stiffness in joints, swelling in joints, muscle pain, fatigue, forgetfulness,
muscle weakness, depression, and anxiety. In this group of patients, good days were less frequent, with 26% saying they
seldom or never had a good day.

Patients with “Bad” good days experienced decreased HRQoL, with worse LupusPRO domain scores for lupus symptoms,
cognition, lupus medications, physical health, sleep, fatigue, pain, emotional health, body image, and desires, goals, and
plans (Figure 1).

Conclusion: There is a subset of patients with SLE who experience symptoms of pain and fatigue even on their self-
described good days. This burden of symptoms has a significant impact on patients’ quality of life. While almost one-third
of patients with the highest burden of symptoms met ACR criteria for fibromyalgia, half of patients also had active inflamma-
tory SLE symptoms on the day of the visit, suggesting isolated fibromyalgia is not the only contributor to poor quality of life in
patients with SLE.

Table 2. Moderate or Severe Symptoms on a “Good Day”
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GSK), 2, 5, UCB, 2, 5; M. Jolly: AURINIA, 1, 9, 10; D. Pisetsky: None; K. Sun: None; R. Sadun: None; L. Criscione-
Schreiber: None; M. Maheswaranathan: AstraZeneca, 2; J. Doss: None; J. Rogers: None.
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Adherence to EULAR Recommendations and Sub Optimal Management
of Systemic Lupus Erythematosus in a Network of Community-Based
Rheumatology Practices in the United States
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Birmingham, AL, 2University of Alabama at Birmingham, Edmond, OK, 3Illumination Health, Hoover, AL, 4University of
Alabama at Birmingham, Birmingham, AL, 5University of Alabama at Birmingham; Illumination Health, Birmingham, AL,
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Figure 1. LupusPRO Quality of Life Domains
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Background/Purpose: Despite new developments in systemic lupus erythematosus (SLE) treatment and treatment guide-
lines, the clinical management of SLE is often sub-optimal. We aimed to describe the characteristics of SLE patients with
suboptimal disease control in a large practice-based research rheumatology network using electronic health records
(EHR) and linked claims data to identify those who could potentially benefit from treatment optimization.
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Methods:We queried the data warehouse of Illumination Health, which includes data from the Excellence Network in Rheu-
matology (ENRGY) practice-based research network, from 1/2016-4/2024 including patients ≥18 years old, with ≥2 ICD10
codes beginning with M32.* (excluding M32.0) within 30-365 days, with ≥12 months of EHR data, and active in the rheuma-
tology network in the 6 months prior to 4/30/2024. EHR data were linked with claims data from Komodo Health
(Commercial, Medicare and Medicaid data from 1/2016 to 2/2024), requiring ≥12 months of continuous coverage in claims
data for inclusion in this study. We defined suboptimal control as: (i) mean daily oral corticosteroid (OCS) treatment (mea-
sured in prednisone equivalent) of >5 mg according to EULAR guidelines for ≥8 weeks, or (ii) ≥2 hospitalizations and/or ≥2
emergency room (ER) visits in the most recent 12 months covered by claims data.

Results: We identified 5,564 eligible patients with SLE (Table). Patients were mostly female (92.6%), White (41.0%), 40-59
years old (50-59 years: 27.8%; 40-49 years: 23.4%), commercially insured (75.1%), and resided in the southern states of
the U.S. (68.0%). Approximately 34.0% (1,888/5,564) of patients had sub-optimally controlled SLE, with 59.7% qualifying
through OCS dose >5mg only, 22.5% through ≥2 hospitalizations or ≥2 ER visits only, and 17.9% through OCS dose and
ER/hospitalizations. There was a greater proportion of Black or African American and Hispanic patients with SLE in the
sub-optimally controlled versus not sub-optimally controlled cohort (21.6% vs. 15.3% and 17.0% vs. 15.1%, respectively).
Similarly, a larger proportion of patients had Medicaid and Medicare coverage in the sub-optimally controlled cohort (6.4%
vs. 3.8% and 23.5% vs. 18.4%, respectively).

Conclusion: Although there are recommendations to minimize the use of OCS in SLE management, utilization of high-dose
OCS remains high, underscoring the importance of treatment optimization to improve disease control especially in African
American and Hispanic populations.

Disclosure: J. Curtis: AbbVie, 5, 6, Amgen, 5, 6, Aqtual, 5, 6, Bendcare, 5, 6, BMS, 5, 6, CorEvitas, 5, FASTE, 6, GSK,
5, 6, Janssen, 5, 6, Lilly, 5, 6, Moderna, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Sanofi, 5, 6, Scipher, 5, 6, Setpoint, 5, TNacity
Blue Ocean, 6, UCB, 5, 6; E. Holladay: None; A. Mudano: None; E. Smitherman: None; F. xie: None; S. Daigle: None;
Y. Su: None; M. Binka: AstraZeneca, 3, 11; G. Atefi: AstraZeneca, 3; R. Muhammad Qasim Khan: AstraZeneca, 3;
T. Olufade: AstraZeneca, 3, 11.
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1Monash University, Melbourne, Victoria, Australia, 2Monash Health, Melbourne, Victoria, Australia, 3Monash Medical
Centre, Richmond, Victoria, Australia, 4Monash Health, Clayton, Victoria, Australia, 5Monash University, Clayton, Victoria,
Australia, 6School of Clinical Sciences, Monash University, Melbourne, Victoria, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The success of randomised controlled trials (RCTs) in SLE has been hampered by limitations of cur-
rent outcome measures, contributing to negative or discordant trial outcomes. To address this, an international Treatment
Response Measure for SLE (TRM-SLE) clinician-industry-patient taskforce is developing a new clinical outcome assessment
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(COA) specifically for use in SLE RCTs (1). The aim of the current study was to achieve consensus on domains of active SLE
to include, then identify candidate domain measures that will define clinically meaningful improvement in the new instrument.

Methods: Representatives of key stakeholder groups participated in a modified Delphi study rating potential domains for
inclusion, based on domain importance, and utility in an RCT context. Working groups were then established to address
the measurement of each domain, comprising adult and paediatric expert clinicians (rheumatologists and relevant special-
ists), patients with lived experience of domain-specific disease activity, and industry representatives with trial and regulatory
expertise. For each domain, working groups sought agreement on domain definition and scope, nominated candidate
domain measures via an online process, then shortlisted measures via online consensus meetings, based on their suitability
for the measurement goals of the project and RCT context.

Table 2: Domain definitions/scope and shortlisted measures of domain-specific activity that will be subject to systematic literature reviews to inform
the final selection of measures via formal consensus methods

Table 1: Nominations for potential domain measures
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Results: 131 experts (clinicians, patients and industry representatives) from six continents participated. The domains of alo-
pecia, arthritis, haemolytic anemia, thrombocytopenia, mucosal ulcers, nephritis, rash and serositis met the pre-defined con-
sensus threshold for inclusion. The definition and scope of each domain was established, with 100% agreement in each
case, focusing on attribution to active SLE, reversibility, and impact on patients’ lives. A total of 391 nominations for candi-
date domain measures were received across the eight domains, representing 183 unique suggestions (Table 1). Via online
consensus meetings, candidate domain measures were shortlisted for each domain, including clinical and laboratory
assessments and composite measures (Table 2).

Conclusion: Consensus was achieved across clinician, patient, and industry stakeholders on eight organ domains for inclu-
sion in a new COA for SLE RCTs. To measure these domains, outcome assessments of domain-specific disease activity
were shortlisted. Systematic literature reviews of their measurement properties and prior use in RCTs are currently under-
way. This will be followed by formal nominal group technique processes to reach consensus on each domain measure,
assign scoring methods and set thresholds defining clinically meaningful outcomes that will then be integrated into a final
COA that will proceed to validation studies.

1. Connelly K et. al. Nat Rev Rheum 2023. doi: 10.1038/s41584-023-00993-7

Disclosure: K. Connelly: AstraZeneca, 2; R. Koelmeyer: None; D. Ayton: None; L. Rajagopala: None; A. Wahklu:
None; J. May: None; R. Barallon: None; R. Kandane-Rathnayake: GlaxoSmithKline(GSK), 5, Janssen, 5, Novartis,
5; L. Eades: None; k. Gregory: None; E. Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol
Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novar-
tis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2.

Abstract Number: 2411

Attainment of Complete Renal Response in Patients with Active Lupus
Nephritis: A Multi-Center Cohort Study

Arushi Ramnarain1, Xiaomeng Xu2, Joanna Kent3, Sagar Jagtiani4, Worawit Louthrenoo5, Laniyati Hamijoyo6, Shue-Fen
Luo7, Yi-Hsing Chen8, Jiacai Cho9, Chiu Wai Shirley Chan10, Sandra Navarra11, Haihong Yao12, Lydia Pok13, BMDB
Basnayake14, Zhuoli Zhang15, Madelynn Chan16, Sang-Cheol Bae17, Yasuhiro Katsumata18, Jun Kikuchi19, Sean O’Neill20,
Fiona Goldblatt21, Yih Jia Poh22, Mark Sapsford23, Nicola Tugnet24, Kristine Pek Ling Ng25, Cherica Tee26, Yoshiya
Tanaka27, Mandana Nikpour28, Alberta Hoi29, Eric Morand30 and Rangi Kandane-Rathnayake31, 1Monash Health,
Melbourne, Victoria, Australia, 2GSK, Value, Evidence & Outcomes, Singapore, Singapore, 3Monash University,
Department of Nephrology, Monash Health and Department of Medicine, Melbourne, Australia, 4Glaxo Smith Kline,
Singapore, Singapore, 5Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand, Chiang Mai, Thailand, 6Hasan
Sadikin Hospital, Jakarta Selatan, Indonesia, 7Chang Gung Memorial Hospital, Taipei, Taiwan, 8Taichung Veterans
General Hospital, Taichung, TW, Taichung, Taiwan (Republic of China), 9National University Hospital, Singapore,
Singapore, 10Division of Rheumatology and Clinial Immunology, Department of Medicine, the University of Hong Kong,
Hong Kong, Hong Kong, China, 11University of Santo Tomas, Manila, Philippines, 12People’s Hospital, Peking University
Health Science Center, Department of Rheumatology and Immunology, Beijing, China, 13University of Malaya Medical
Center, Department of Medicine, Faculty of Medicine,, Kuala Lumpur, Malaysia, 14Teaching Hospital, Kandy, Sri Lanka,
15Peking University First Hospital, Beijing, China, 16Tan Tock Seng Hospital, Singapore, Singapore, 17Department of
Rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul, Republic of Korea, 18Tokyo Women’s
Medical University School of Medicine, Tokyo, Japan, 19Keio University School of Medicine, Tokyo, Japan, 20Liverpool
Hospital; Royal North Shore Hospital; University of New South Wales and the University of Sydney, Sydney, New South
Wales, Australia, 21Flinders Medical Centre, Adelaide, Australia, 22SingHealth, Singapore, Singapore, 23WDHB, Auckland,
New Zealand, 24Auckland District Health Board, Auckland, New Zealand, 25Health New Zealand, Auckland, New Zealand,
26Department of Pediatrics, College of Medicine, University of the Philippines, Manila, Philippines, 27Department of
Internal Medicine, University of Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 28The University
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of Sydney, Melbourne, Victoria, Australia, 29Monash Health, Monash University, Melbourne, AU, Melbourne, Victoria,
Australia, 30School of Clinical Sciences, Monash University, Melbourne, Victoria, Australia, 31Monash University, Clayton,
Victoria, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: LN is prevalent in SLE, occurring in up to 50% of patients. Treatment response is evaluated by
improvement in proteinuria and renal function, and achievement of remission is essential for better long-term outcomes. In
clinical trials, only 30-40% of patients attain complete renal response (CRR) within 12 months of commencing immunosup-
pression. We assessed attainment of a modified definition of CRR (mCRR) in a large cohort of patients with SLE with active
LN and compared patient characteristics between mCRR responders and non-responders.

Methods: Adult patients enrolled in a multinational observational cohort were studied prospectively from 2013 and 2020.
Active LN was defined if patients had proteinuria defined by SLEDAI-2K criteria. The first visit with proteinuria during the
observation period was defined as the index visit. Outcomes including mCRR (defined as urine protein creatinine ratio
[uPCR] < 0.05 g/mmol and estimated glomerular filtration rate [eGFR] ≤10% below index value) and modified primary effi-
cacy renal response (mPERR, defined as uPCR < 0.07 g/mmol and eGFR ≤20% below index value) were assessed annually
over a 5-year period. Characteristics between mCRR responders and non-responders were compared using Wilcoxon
rank-sum (numerical variables) and Chi-square (categorical variables) tests. The likelihood of mCRR attainment in subse-
quent years in patients who achieved mCRR at Year 2 was assessed using logistic regression analysis.

Results: In total, 1180 patients with active LN without exposure to biologics and with ≥2 visits (median [interquartile range,
IQR] follow-up period: 2.7 years [1.0, 5.0]) were studied. Overall, 45.8% (482/1052) of patients attained mCRR at least once
(mCRR responders) during the study period; the median (IQR) time to first mCRR attainment in mCRR responders was 6.2
(3.4, 12.9) months. mCRR was attained by 27.5% (186/956) at Year 1, 30.7% (145/665) at Year 2, and 22.6–26.6% at sub-
sequent years. Of patients with ≥5 years of follow-up data (n=310), mCRR was attained by 19.5% (46/310) at Year 1, 27.6%
(62/310) at Year 2, and 24.0–25.5% at subsequent years. (Table 1). Among those patients with ≥5 years follow up data,

Table 1. Outcomes at annual visits following the index visit in patients with active LN.
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Table 2. Patient characteristics, stratified by mCRR-ever attainment (at least once during study period).

Figure 1. mCRR attainment in subsequent years among patients who achieved mCRR at Year 2.
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40.8% (n=125/306) of this cohort attained mCRR responder status at least once. Compared with patients who never
attained mCRR during 5-years of follow-up, mCRR responders were older, were less likely to be Asian, and almost all came
from affluent countries with a gross domestic product exceeding Int. $50,000 (Table 2). mCRR responders at Year 2 had a
significantly higher likelihood of mCRR attainment at subsequent years with odds ratios (95% confidence interval) at Years
3, 4, and 5 of 23.1 (12.4, 42.9), 13.8 (7.1, 26.5), and 19.6 (8.5, 45.3), respectively (Figure 1).

Conclusion: Almost half of this multinational study cohort with SLE and proteinuria attained mCRR after proteinuria was
identified. mCRR attainment was highest at 2 years after proteinuria onset, and mCRR at Year 2 was associated with an
increased likelihood of longer-term mCRR.

Disclosure: A. Ramnarain: None; X. Xu: GlaxoSmithKlein(GSK), 3; J. Kent: None; S. Jagtiani: GlaxoSmithKlein(GSK),
3;W. Louthrenoo: None; L. Hamijoyo: None; S. Luo: None; Y. Chen: None; J. Cho: None;C. Chan: None; S. Navarra:
Astellas, 6, AstraZeneca, 6, Biogen, 2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 6, Novartis, 6, Pfizer, 6;H. Yao:
None; L. Pok: None; B. Basnayake: None; Z. Zhang: None; M. Chan: None; S. Bae: None; Y. Katsumata: AstraZe-
neca, 6, GlaxoSmithKlein(GSK), 6; J. Kikuchi: None; S. O’Neill: None; F. Goldblatt: None; Y. Poh: None;
M. Sapsford: None; N. Tugnet: None; K. Ng: None; C. Tee: None; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas,
6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer,
6, Taisho, 5, 6, UCB, 6; M. Nikpour: AstraZeneca, 2, 5, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 6, Janssen, 2, 5, 6; A. Hoi: AbbVie/Abbott, 6, AstraZeneca, 5, Australian Rheumatology-
Association, 4, 12, Treasurer, Eli Lilly, 6, EUSA Pharma, 2, Limbic, 6, Moose Republic, 6, Novartis, 6; E. Morand: Abb-
Vie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono,
2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB,
5, Zenas, 2; R. Kandane-Rathnayake: GlaxoSmithKline(GSK), 5, Janssen, 5, Novartis, 5.

Abstract Number: 2412

Validation of Proposals for Definitions of Moderate and Severe Disease
Activity in Systemic Lupus Erythematosus, Based on Data Gathered from
the RELESSER-PROS Register Database

Irene Altab�as-Gonz�alez1, Íñigo Rúa-Figueroa2, Coral Mouriño3, Ivonne Lourdes Mamani4, Karen Roberts5, Julia Martínez-
Barrio6, María Galindo-Izquierdo7, Jaime Calvo-Alen8, MARIA CELIA ERAUSQUIN ARRUABARRENA9, Belen Serrano-
Benavente6, Irene Carri�on-Barberà10, Esther Uriarte-Isacelaya11, Eva Tomero Muriel12, Mercedes Freire Gonz�alez13,
Ricardo Blanco-Alonso14, Eva Salgado-Pérez15, Paloma Vela-Casasempere16, Antonio Fern�andez-Nebro17, Alejandro
Olive18, Clara Sanguesa19, Javier Narvaez-García20, Raúl Menor Almagro21, José Rosas-G�omez de Salazar22, José Ángel
Hern�andez Beriain23, Francisco j. Manero-Ruiz24, Elena Aurrecoechea25, Carlos Montilla26, gema Bonilla27, Oihane
Ibarguengoitia Barrena28, Vicenç Torrente-Segarra29, Ana Paula Cacheda30, María García-Villanueva31, Clara Moriano32,
Loreto Horcada33, Nuria Lozano-rivas34, Cristina Bohorquez35 and José María Pego-Reigosa36, and RELESSER-
Group, 1Complejo Hospitalario de Vigo, Vigo, Galicia, Spain, 2Department of Rheumatology, Hospital Universitario
Doctor Negrín, Las Palmas de Gran Canaria, Las Palmas GC, Spain, 3Complejo Hospitalario Universitario de Vigo. IRIDIS
(Investigation in Rheumatology and Immune-Mediated Diseases) Group, Galicia Sur Health Research Institute, Vigo,
Spain, 4COMPLEJO HOSPITALARIO UNIVERSITARIO DE VIGO, Pontevedra, Spain, 5Secci�on Reumatología, Hospital
Italiano de Buenos Aires, Buenos Aires, Argentina, 6Hospital Gregorio Marañ�on, Madrid, Spain, 7Hospital 12 de Octubre,
Madrid, Madrid, Spain, 8Hospital Universitario de Araba, Araba, Spain, 9Gob Canarias, Tenerife, Canarias, Spain,
10Hospital del Mar, Barcelona, Spain, 11Hospital Univeritario de Donostia, San Sebasti�an, Spain, 12La Princesa Hospital,
Madrid, Madrid, Spain, 13Complexo Hospitalario Universitario de A Coruña, La coruna, Galicia, Spain, 14Division of
Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain,
15Complejo Hospitalario de Orense, Ourense, Spain, 16Hospital General Universitario Alicante, Alicante, Spain,
17Department of Rheumatology, Hospital Universitario de M�alaga, M�alaga, Andalucia, Spain, 18Hospital Universitari
Germans Trias i Pujol, Badalona, Barcelona, Spain, 19Hospital Universitari Germans Trias i Pujol, Badalona, Spain,
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20Hospital Universitario de Bellvitge, Barcelona, Spain, 21Department of Rheumatology, Hospital Jerez de la Frontera,
Jerez de la Frontera, Spain, 22Hospital Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana, Spain,
23Rheumatology Department. Hospital Universitario Insular de Gran Canaria, Las Palmas de Gran C, Spain, 24H. Miguel
Servet, Zaragoza, Spain, 25Hospital de Sierrallana, Torrelavega, Spain, 26Hospital Universitario de Salamanca,
Salamanca, Castilla y Leon, Spain, 27Hospital Clínico Universitario La Paz, Madrid, Spain, 28Rheumatology Division,
Galdakao-Usansolo University Hospital, Galdako, Spain, 29Hospital Comarcal Alt Penedès-Garraf, Vilafranca, Spain,
30Hospital Universitario Son Llàtzer, Mallorca, Spain, 31Hospital Ram�on y Cajal, MADRID, Madrid, Spain, 32Hospital Le�on,
LEON, Spain, 33Hospital Complex of Navarra, Pamplona, Spain, 34Virgen de la Arrixaca University Hospital, Murcia,
Spain, 35Hospital Universitario Príncipe de Asturias, Alcal�a de Henares, Madrid, Spain, 36Galicia Health Service (SERGAS),
Vigo, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In systemic lupus erythematosus (SLE), there is not a standardized and validated definition of states
of moderate and severe SLE activity. The aim of our study is to propose a definition for moderate disease activity state
(MODAS) and severe disease activity state (SEDAS) in SLE and using the RELESSER-PROS cohort to describe the preva-
lence of both states and to analyze the impact of this categorization on different outcomes

Methods: The study population belongs to the RELESSER-PROS prospective cohort with data from patients followed
annually for 4 years. The MODAS and SEDAS definitions were generated by a panel of lupus experts, which may be differ-
entiated depending on absolute score of clinical Systemic Lupus Erythematosus Disease Activity Index (cSLEDAI), certain
clinical manifestations not considered in SLEDAI and the subjective assessment of the physician, through PGA. MODAS
was defined as the presence of at least one of the following conditions: < 4 cSLEDAI < 8 or 1< PGA < 2 (without severe clin-
ical manifestations); and SEDAS: SLEDAIc >8 or PGA > 2 or the presence of severe SLEDAI and Non-SLEDAI
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manifestations. Low disease activity (No MODAS nor SEDAS): 1<SLEDAIc <4 or 0< PGA<1. Subsequently, an internal val-
idation was carried out, analyzing the impact of belonging to one of the predefined groups in several robust outcomes over-
time. For this purpose, the mortality, damage accrual (using the SLICC/ACR Damage Index [SDI]), number of severe flares
(SFI definition), hospital admissions and HRQoL according to the Lupus Impact Tracker (LIT), were collected at each visit.

A descriptive analysis was conducted for the variables based on the presence of MODAS or SEDAS in at least 1 of the 5 visits
and according to the number of visits with MODAS or SEDAS. The significance level for all tests was set at 0.05.

Results: A total of 1463 patients (90%women) were included, with a mean age (±SD) of 56 (±13.5) years. The mean disease
duration of SLE (±SD) at V1 was 14 (±8.5) years.

Patients with at least 1 visit in MODAS or in SEDAS had significantly most damage accrual higher number of flares, more
hospital admissions, and worse quality of life (p< 0.001). Damage accrual and hospital admissions were significantly higher
in SEDAS than in MODAS. This is also the case for all the outcomes, except for mortality, when comparing being in MODAS
or SEDAS with not being in these states. Figure 1. Besides, the more visits in MODAS or in SEDAS, greater damage, more
admissions, more flares and worse quality of life. The SEDAS entails the greater risk of all the defined activity states. Table 1
and 2.

Conclusion: Patients who were in a state of moderate or severe activity at least one time had worse outcomes at the end of
follow-up in terms of damage accrual, hospital admissions, number of flares and deterioration in HRQoL. Furthermore, more
visits in these states entail a greater risk. The SEDAS is the one that is related to the worst outcomes. These results empha-
size the importance of an adequate stratification of disease activity in SLE patients.
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Disclosure: I. Altab�as-Gonz�alez: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; Í. Rúa-Figueroa: AstraZeneca, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6;C. Mouriño: None; I. Mamani: None;K. Roberts: None; J. Martínez-Barrio:
None; M. Galindo-Izquierdo: None; J. Calvo-Alen: None; M. ERAUSQUIN ARRUABARRENA: None; B. Serrano-
Benavente: None; I. Carri�on-Barberà: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Otsuka, 6; E. Uriarte-Isacelaya:
None; E. Tomero Muriel: None;M. Freire Gonz�alez: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb,
2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; E. Salgado-Pérez: None; P. Vela-
Casasempere: None; A. Fern�andez-Nebro: Argenx, 5, AstraZeneca, 2, 5, Chemo, 5, Eli Lilly, 2, Galapagos, 2, 5,
Gebro Pharma, 2, GlaxoSmithKlein (GSK), 6, GSK, 2, Janssen, 5, Merck Serono, 5, MSD, 5, Novartis, 2, 5, Takeda,
5, UCB, 5; A. Olive: None; C. Sanguesa: None; J. Narvaez-García: None; R. Menor Almagro: None; J. Rosas-
G�omez de Salazar: None; J. Hern�andez Beriain: None; F. Manero-Ruiz: None; E. Aurrecoechea: None;
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C. Montilla: None; g. Bonilla: None; O. Ibarguengoitia Barrena: None; V. Torrente-Segarra: None; A. Cacheda:
None; M. García-Villanueva: None; C. Moriano: None; L. Horcada: None; N. Lozano-rivas: None; C. Bohorquez:
None; J. Pego-Reigosa: AstraZeneca, 1, 6, GSK, 5, 6, Otsuka, 1, Pfizer, 5, Roche, 1.

Abstract Number: 2413

The Natural History of SLE Has Changed Since the 1970s

Adaobi Ugochukwu1, Daniel Goldman2, Andrea Fava3, Laurence Magder4 and Michelle Petri2, 1Johns Hopkins
University School of Medicine, Baltimore, MD, 2Johns Hopkins University School of Medicine, Timonium, MD, 3Johns
Hopkins University, Baltimore, MD, 4University of Maryland, Baltimore, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:We investigated the changes in the prevalence of specific SLEmanifestations over the last 50 years.
In addition, we looked for differences between African-Americans and Caucasians.

Methods: he study was based on 2948 patients from a longitudinal SLE cohort for whom the date of SLE diagnosis
was known Patients were divided into 5 cohorts (1970-79, 1980-89, 1990-99, 2000-09, 2010-2024) based on the
decade of SLE diagnosis. The study incorporated all components of the 1997 ACR classification criteria for SLE (malar
rash, discoid rash, photosensitivity, oral ulcers, arthritis, pleuritis or pericarditis, proteinuria, neurologic manifestations,
hematologic manifestations, immunologic manifestations) to determine if there were changes over the decades in the
prevalence of given manifestation at the time of SLE diagnosis (and up to 1 year after diagnosis) and within 5 and
10 years post diagnosis. The prevalence within 5 and 10 years after diagnosis was estimated using a Kaplan-Meier
approach. The statistical significance of observed trends over the decades was based on Chi-squared tests for tren-
dand Cox proportional hazards models.

Results: Table 1 shows the prevalence of various manifestations at the time of diagnosis over the decades. We observed no
significant trend in the percentage with proteinuria. Cutaneous manifestations, however, significantly declined with the
exception of oral ulcers, which increased. Arthritis declined. Serositis slightly declined. Neurologic manifestations slightly
declined. Hematologic and immunologic manifestations increased. Figures 1 and 2 show the trends in prevalence of specific
manifestations at 5 years after diagnosis and 10 years after diagnosis, respectively.

Conclusion: The prevalence of proteinuria at the time of SLE diagnosis has not changed over the decades. Prevalence of
proteinuria also did not change at 5 years or 10 years after diagnosis. Thus, earlier introduction of hydroxychloroquine has
not led to a reduction in lupus nephritis. Cutaneous manifestations (other than oral ulcers), decreased not just at 1 year,
but also at 5 and 10 years after diagnosis. We hypothesize that this might reflect changes in behavior with less ultraviolet
exposure. Surprisingly, both hematologic and immunologic manifestations have significantly increased. Hematologic mani-
festations are so objective that we feel this must be a real change in SLE. We have used the Crithidia anti-dsDNA assay,
so cannot explain the increase based on the use of a more sensitive assay. We conclude that these changes are real and
that the natural history and progression of SLE have changed.
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Table 1. Number (%) with various SLE manifestations at the time of diagnosis, by decade of diagnosis.
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Disclosure: A. Ugochukwu: None; D. Goldman: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca, 2, Exagen,
5, Novartis, 6, UCB, 2; L. Magder: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd,
6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital,
2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium,

Figure 1. Percentage with various SLEmanifestations within 5 years after diagnosis, by decade of diagnosis: P-test for trend: * p<=0.0004; Arthritis
p=0.017, Proteinuria p=0.95.

Figure 2. Percentage with various SLEmanifestations within 10 years after diagnosis, by decade of diagnosis: P-test for trend: * p<=0.0004; Arthri-
tis p=0.017, Proteinuria p=0.95.
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2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene
Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nex-
stone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant,
2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2.

Abstract Number: 2414

A Retrospective Comparative Analysis of Cardiovascular Risk Factors,
Atherosclerotic Cardiovascular Disease and Statin Use as Secondary
Prevention in a Cohort of Patients with Systemic Lupus Erythematosus
versus Without Rheumatological Disease from a Single-Center Patient
Registry

Alma Aveytia Camacho1, Rakesh Gullapelli2, Vineetha Philip3, Soudabeh Daliri1, Ruba Memon4, Helene DiGregorio2,
Lily Romero Karam2, Kanika Monga3, Eleonora Avenatti2, Khurram Nasir2 and Myriam Guevara1, 1Houston Methodist,
Houston, TX, 2Houston Methodist Hospital, Houston, TX, 3Houston Methodist Hospital, Sugar Land, TX, 4Houston
Methodist, Missouri City, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic lupus erythematosus (SLE) have increased prevalence of cardiovascular risk
factors (RFs), which predispose to higher risk of premature atherosclerotic cardiovascular disease (ASCVD). Similar to the
general population, patients with SLE with established ASCVD should be initiated on statin therapy for secondary preven-
tion. The goal of this study is to determine the prevalence of cardiovascular RFs and ASCVD in patients with SLE compared
to patients without rheumatologic disease (RD) and to evaluate the use of statin as secondary prevention in both groups. To
the best of our knowledge, this is the first and largest single-center based registry cohort describing RF, ASCVD and sec-
ondary prevention with statin use in a SLE population.

Methods: The Institutional electronic medical record (EMR)-linked registry (The Houston Methodist Learning Health System
Outpatient Registry) was queried to identify patients with SLE based on ICD-10 codes, between June 2016 and December
2022. Patients seen in the system in the same timeframe with no ICD-10 codes identifying RDs were used as a comparator.
Multivariate logistic regression models were used to determine the odds of cardiovascular RFs and ASCVD in SLE versus
no-RD patients. In the subset of patients with established ASCVD, use of low-moderate and high intensity statin was com-
pared among patients with SLE vs no-RD by age, gender and ethnicity. All analyses were performed using Stata version
17 and a p-value< 0.05 was considered statistically significant.

Results: A total of 1,140,294 patients were included in the study (8,452 patients with SLE and 1,131,842 with no known
RD). Baseline demographics and clinical characteristics are summarized in Table 1. Age-adjusted prevalence of cardiovas-
cular RFs demonstrated a significant higher prevalence of HTN (52.4% vs 36.7% p< 0.001), DM (17.1% vs 13.2%, p<
0.001), HLD (31.0% vs 24.6%, p< 0.001) and obesity (34.4% vs 29.8%, p< 0.001) in the SLE in comparison to the no-RD
group. Patients with SLE were significantly more likely to have CV RFs compared to no-RD patients (Figure 1a), of which
HTN had the highest risk (OR 2.56 [2.44-2.69], p< 0.001). SLE patients also had higher age-adjusted ASCVD prevalence
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Table 1. Baseline characteristics
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(12.9% vs 9.0%, p< 0.001) and its components of CAD (7.2% vs 5.6%, p< 0.001), PAD (2.6% vs 2.1%, p< 0.001) and
stroke (5.9% vs 3.4%, p< 0.001). Similarly, SLE diagnosis carried increased risk of comorbid ASCVD compared to the no-
RD cohort (Figure 1b). Finally, among patients with established ASCVD, there was a noticeable underuse of any intensity
statin therapy in the SLE compared to the no-RD cohort (any statin 58.6% vs 71.7%, low-moderate statin 30.6% vs
34.5%; and high intensity statin 29.1% vs 38.2%, [p< 0.001 for all]). This statistically significant trend persisted across age
and gender but not race (Figure 2).

Conclusion: This single-center large cohort showed higher prevalence and odds of ASCVD RFs and ASCVD in SLE com-
pared to patients without RD. Moreover, in the subset of patients with SLE and established ASCVD, statins were largely
underutilized. This is the first study to demonstrate suboptimal statin use as a secondary ASCVD prevention in the SLE
patients despite higher cardiovascular burden in this population.

Figure 1. Odds ratio of cardiovascular RFs (a) and ASCVD (b) in patients with SLE vs no-RD
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Disclosure: A. Aveytia Camacho: None; R. Gullapelli: None; V. Philip: None; S. Daliri: None; R. Memon: None;
H. DiGregorio: None; L. Romero Karam: None; K. Monga: None; E. Avenatti: None; K. Nasir: None;
M. Guevara: None.

Abstract Number: 2415

Characterizing the Population with Suspected Lupus Nephritis in Care of
a Community Rheumatology Network

Nehad Soloman1, Jawad Bilal2, Romy Cabacungan3, Scott Milligan4, Andrew Sharobeem5, John Tesser6 and Henry
Leher7, 1Arizona Arthritis & Rheumatology Associates, P.C., Glendale, AZ, 2University of Arizona, Tucson, AZ, 3Arizona
Arthritis & Rheumatology Associates, P.C., Tucson, AZ, 4Trio Health, Louisville, CO, 5AARA, Peoria, AZ, 6Arizona Arthritis &
Rheumatology Associates, Phoenix, AZ, 7Aurinia Pharma, Stowe, VT

Figure 2. Utilization of statin among ASCVD patients across age, gender and race/ethnicity subgroups, stratified by SLE vs no-RD status
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Lupus nephritis (LN) has been estimated to develop in up to 40% of all patients with systemic lupus
erythematosus (SLE), with higher rates in subsets based upon demographic or other factors. In this study of patients with
SLE in care of community rheumatologists, we identified a population with suspected LN based upon ICD codes and indi-
cators of kidney impairment.

Methods: A retrospective analysis of the American Rheumatology Network (ARN) electronic medical records database
included patients with ≥2 diagnosis codes for SLE and an observation window of at least 365 days between July 2018
and June 2023. Individual patient observation windows were calculated from the first date of observation by ARN i.e. the
index date. Suspected LN criteria included a qualifying events of (1) ICD 10 codes for lupus nephritis, (2) ICD codes indicative
of kidney conditions such as nephrotic/nephritic syndrome, hematuria, proteinuria, chronic kidney disease, and end-staged

FIGURE: Study Population Funnel and Cohorts
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kidney disease, (3) eGFR decrease ≥20% occurring >30 days past initial measure and ≤72 ml/min/1.73m2, and/or (4) evi-
dence of proteinuria by a) protein test strip 3+ or higher, b) protein in urine >14 mg/dL (or >150mg/day), and/or c) UPCR
>0.5 mg/mg.

Results: A total of 8631 patients were included in the study. [FIGURE] Overall, 62% (5314/8631) of patients were identified
as having suspected LN; 40% (2106/5314) with ICD 10 LN code; 26% (1394/5314) had an ICD 10 code associated with
kidney conditions; 43% (2266/5314) had eGFR decrease events; 48% (2528/5314) had proteinuria. The study population
was 91% female and 50% White race; 50% of patients were at least 50 years of age at the index date. Demographics of
the study population and cohorts are provided in the TABLE.

Conclusion: This study provides real world descriptive demographic information characterizing patients with lupus receiving
treatment in a community setting. Nearly two-thirds of patients had ICD 10 coding or clinical laboratory measures suggestive
of renal involvement. Regular screening for proteinuria and hematuria via urinalysis may result in earlier detection and inter-
vention to minimize long term renal organ damage.

Disclosure: N. Soloman: AbbVie/Abbott, 6, Amgen, 6, AstraZeneca, 6, aurinia, 2, GlaxoSmithKlein(GSK), 6, Janssen,
6, Novartis, 2, UCB, 6; J. Bilal: None; R. Cabacungan: None; S. Milligan: AstraZeneca, 5, Aurinia, 5, Scipher, 5;
A. Sharobeem: Abbvie, 6, Exagen, 6, Scipher, 6; J. Tesser: Abbvie, 2, 5, 6, Alpine, 5, Amgen, 2, 6, AnaptysBio,
5, Aqtual, 5, AstraZeneca, 2, 5, 6, Aurinia, 6, Bendcare, 6, Biogen, 5, 6, Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 5, 6, Celgene, 5, Corevitas, 5, CSL Behring, 5, Eli Lilly, 2, 5, 6, Genentech, 5, Gilead, 5, GlaxoSmithKlein(-
GSK), 2, 5, 6, Horizon, 5, IGMBiosciences, 5, Janssen, 2, 5, 6, KolonTissueGene, 5, Novartis, 2, Organogenesis, 5, Pfi-
zer, 5, 6, Sanofi/Genzyme, 2, 5, 6, Setpoint, 5, UCB, 2, 5; H. Leher: Aurinia Pharma, 3.

TABLE: Demographics of Study Population
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Abstract Number: 2416

The Impact of Active Lupus Nephritis on Work Productivity in Patients
from a Latin American Lupus Cohort

Romina Nieto1, Rosana Quintana2, Diana Carolina Fern�andez Ávila3, Rosa Serrano Morales4, Guillermina Harvey5, Lucia
Hernandez6, Karen Roberts7, Luis Catoggio8, Gisela Subils9, Carla Gobbi10, Bord�on Florencia Juliana11, Pablo David
Ib�añez Peña12, Leonel Ariel Berbotto13, María C. Bertolaccini14, Diego O. Riseni15, María De Los Ángeles Gargiulo16,
Cecilia Pisoni17, Joaquín Martínez Serventi18, Emilio Buschiazzo19, Vitalina De Souza Barbosa20, ODIRLEI MONTICIELO21,
Carolina Albanez de A. Da C. Andrade22, Francinne Machado Ribeiro23, Eloisa Bonfa24, Eduardo Borba24, Emília Sato25,
Alexis Bondi Peralta26, Silvana Donoso27, Gustavo Aroca Martínez28, Hellen Medina28, Alex Echeverri29, Sebasti�an
Molina-Rios30, Manuela Rubio31, Rafael L�opez32, Mario Moreno33, Olga Lidia Vera Lastra34, Mario Pérez Crist�obal35,
Carlos Núñez-Álvarez36, luis M Amezcua Guerra37, Ignacio García-Valladares38, Carlos Abud Mendoza39, Dionicio
Galarza-Delgado40, Marcos V�azquez41, Astrid Paats42, Jorge N. Cieza Calder�on43, Ana Mabel Quiroz Alva44, Roberto
Muñoz Louis45, Carina Pizzarossa46, Adriana Carlomagno47 RV Gamboa-Cardenas48, Graciela Alarcon49, Urbano
Sbarigia50, Federico Zazzetti51, Ashley Orillion52, Guillermo Pons-Estel1 and Bernardo Pons-Estel1, 1Centro Regional de
Enfermedades Autoinmunes y Reumaticas. GO-CREAR, Rosario, Santa Fe, Argentina, 2Centro Regional de Enfermedades
Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, 3Centro Regional de Enfermedades Autoinmunes y
Reum�aticas (GO-CREAR), Rosario, Argentina, Rosario, Argentina, 4Sanatorio Parque. Centro de Enfermedades
Autoinmunes y Reumaticas del Grupo Oroao., Rosario, Argentina, 5Escuela de Estadística, Facultad de Ciencias
Econ�omicas y Estadística, Universidad Nacional de Rosario, Rosario, Argentina, Rosario, Argentina, 6Centro Regional de
Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), ROSARIO, Santa Fe, Argentina, 7Secci�on Reumatología, Hospital
Italiano de Buenos Aires, Buenos Aires, Argentina, 8Secci�on Reumatología, Hospital Italiano de Buenos Aires, Buenos
Aires, Argentina;, Buenos Aires, Argentina, 9Hospital Italiano de C�ordoba, C�ordoba, Argentina, C�ordoba, Argentina,
10Hospital C�ordoba, Ciudad de C�ordoba, Argentina, C�ordoba, Argentina, 11Hospital Privado Universitario de C�ordoba,
C�ordoba, Argentina, 12Hospital HIGA San Martín, La Plata, Argentina, La Plata, Argentina, 13Unidad de Enfermedades
Autoinmunes, Hospital Escuela Eva Per�on, Granadero Baigorria, Argentina, Granadero Baigorria, Argentina, 14Hospital
Padilla, Tucum�an, Argentina, Tucum�an, Argentina, 15Hospital General de Agudos J.M. Ramos Mejía, Buenos Aires,
Argentina, Buenos Aires, Argentina, 16Instituto de Investigaciones Médicas Alfredo Lanari, Buenos Aires, Argentina,
Buenos Aires, Argentina, 17CEMIC, Buenos Aires, Argentina, 18Hospital General de Agudos Dr. Juan A. Fern�andez, Buenos
Aires, Argentina, CABA, Argentina, 19Hospital Señor del Milagro, Salta, Argentina, Salta, Argentina, 20Hospital das
Clínicas, Universidade Federal de Goias, Goias, Brazil, Goiânia, Brazil, 21HOSPITAL DE CLINICAS DE PORTO ALEGRE,
PORTO ALEGRE, Rio Grande do Sul, Brazil, 22Universidade Federal de Pernambuco, Pernambuco, Brazil, Pernambuco,
Brazil, 23Hospital Universitario Pedro Ernesto, UERJ, Rio De Janeiro, Brazil, Rio de Janeiro, Brazil, 24Rheumatology
Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São
Paulo, SP, Brazil, 25Universidade Federal de Sao Paulo, São Paulo, SP, Brazil, 26Hospital del Salvador, Santiago, Chile,
27Clinical Laboratory Hospital Regional Libertador Bernardo O’Higgins, Rancagua, Chile, Rancagua, Chile, 28Universidad
Sim�on Bolivar, Barranquilla, Colombia, Barranquilla, Colombia, 29Fundaci�on Valle del Lili, Unidad de Reumatología,
Colombia, Reumatología, Colombia, 30Facultad de Medicina, Universidad Nacional de Colombia. Hospital Universitario
Nacional, Bogot�a, Colombia, 31Centro de Estudios de Reumatología & Dermatología SAS, Bogot�a, Colombia, 32Servicio
de Reumatología. Hospital Luís Vernaza, Guayaquil, Ecuador, Guayaquil, Ecuador, 33Universidad Cat�olica de Santiago de
Guayaquil, Guayaquil, Ecuador, Guayaquil, Ecuador, 34Divisi�on de Investigaci�on en Salud, Hospital de Especialidades
Dr. Antonio Fraga Mouret, CMN La Raza, CDMX, Mexico, 35Centro Médico Nacional Siglo XXI, CDMX, Mexico, IMMS,
Mexico, 36Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, CDMX, Mexico, Mexico, Mexico,
37Department of Immunology, Instituto Nacional de Cardiología Ignacio Ch�avez., México, Mexico, 38Depto. de
Inmunología y Reumatología, Hospital General de Occidente y Universidad de Guadalajara, Guadalajara, Mexico,
Guadalajara, Mexico, 39Hospital Central Dr. Ignacio Morones Prieto, SLP, México, SLP, Mexico, 40UANL Hospital
Universitario, Monterrey, Nuevo Le�on, Mexico, 41Hospital de Clínicas I, Asunci�on, Paraguay, Asuncion del Paraguay,
Paraguay, 42Hospital de Clínicas I, Asunci�on, Paraguay, 43Hospital Nacional Edgardo Rebagliatti Martins, Lima, Perú,
Lima, Peru, 44Hospital Cayetano Heredia, Lima, Perú, Lima, Peru, 45Hospital Docente Padre Billini, Santo Domingo,
República Dominicana, Santo Domingo, Dominican Republic, 46Clínica Médica C, Hospital de Clínicas, UDELAR,
Montevideo, Uruguay, 47Grupo de Investigaci�on de EAIS y Reumatol�ogicas, Montevideo, Uruguay, 48Universidad
Científica del Sur, Lima, Lima, Peru, 49The University of Alabama at Birmingham, Birmingham, AL, 50Johnson & Johnson
Innovative Medicine, Brussels, Belgium, 51Johnson & Johnson Innovative Medicine, Horsham, PA, PA, 52Johnson &
Johnson Innovative Medicine, Spring House, PA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The Latin American Group for the Study of Lupus (GLADEL) 2.0 is an observational prevalent and
incident cohort of patients with systemic lupus erythematosus (SLE) in Latin-American countries. Here we evaluated the
work productivity and activity impairment (WPAI) in patients with active lupus nephritis (LN) at cohort entry and 12 months
after treatment initiation according to their renal response.

Methods: Forty-four centers from Latin-American countries enrolled patients ≥18 years of age who fulfilled the 1982/1997
American College of Rheumatology (ACR) and/or the 2012 Systemic Lupus International Collaborating Clinics (SLICC) clas-
sification criteria for SLE. Patients from different subsets of LN were enrolled. For this analysis, patients in Group II (prevalent
inactive LN), III (prevalent active LN), and IV (incident LN) and 12-month follow-up data were included. Demographic, clinical
manifestations, disease activity (SLEDAI-2k) and damage SLICC/ACR Damage Index (SDI) were examined. At baseline,
WPAI scores stratified by the presence of active or inactive LN were compared. At 12 months, absenteeism, presenteeism,
global work impairment in employed patients and activity impairment in patients with active LN were compared according to
their renal response. Renal responses were defined according to EULAR/Kidney Disease Improving Global Outcomes
(KDIGO) – complete clinical response: urine protein creatinine ratio (UPCR) < 0.5 g/g; partial clinical response: ≥ 50% reduc-
tion in UPCR; no response: < 50% reduction in proteinuria. Descriptive analyses were performed.

Results:Of the 1081 patients included in the cohort, 651 with history of LN were evaluated (423 with active LN and 228 with
inactive LN). Of the active LN patients, 369 (87.4%) were women, were younger at cohort entry, of a lower socioeconomic
status, had a higher unemployment rate and a higher SLEDAI than patients with inactive LN. Of the LN patients,
257 (39.5%) were employed (salaried work) at cohort entry and were included in this analysis. Patients with active LN

Table 1. Baseline Evaluation of Work Productivity with the WPAI in the GLADEL 2.0 SLE Cohort of Patients with Lupus Nephritis from Different
Groups
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showed higher rates of impairment in the WPAI score with greater impact and lower work productivity in all domains than in
patients with inactive LN (Table 1). At 12 months, there was no evidence of a positive impact on work productivity as mea-
sured by the WPAI in patients who achieved renal response (Table 2).

Conclusion: Patients with active LN presented a greater impairment on WP compared to patients with inactive LN. There
was no evidence of a positive impact on WP in patients who achieved a complete or partial renal response after 12 months
of treatment. Future analyses with a larger number of patients being followed up would be necessary to provide more defin-
itive data.

Disclosure: R. Nieto: None; R. Quintana: None; D. Ávila: None; R. Serrano Morales: None; G. Harvey: None;
L. Hernandez: None; K. Roberts: None; L. Catoggio: None; G. Subils: None; C. Gobbi: None; B. Juliana: None;

P. Ib�añez Peña: None; L. Ariel Berbotto: None; M. Bertolaccini: None; D. Riseni: None; M. De Los Ángeles Gar-
giulo: None; C. Pisoni: None; J. Serventi: None; E. Buschiazzo: None; V. De Souza Barbosa: None;
O. MONTICIELO: AbbVie/Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, UCB, 6; C. Andrade:
None; F. Ribeiro: None; E. Bonfa: GlaxoSmithKlein(GSK), 5; E. Borba: None; E. Sato: None; A. Peralta: None;
S. Donoso: None; G. Aroca Martínez: None; H. Medina: None; A. Echeverri: None; S. Molina-Rios: None;
M. Rubio: None; R. L�opez: None; M. Moreno: None; O. Vera Lastra: None; M. Pérez Crist�obal: None; C. Núñez-

Álvarez: None; l. Amezcua Guerra: None; I. García-Valladares: None; C. Mendoza: None; D. Galarza-Delgado:
None; M. V�azquez: None; A. Paats: None; J. Calder�on: None; A. Alva: None; R. Louis: None; C. Pizzarossa: None;
A. Carlomagno: None; R. Gamboa-Cardenas: None; G. Alarcon: None; U. Sbarigia: Janssen, 3, Johnson & John-
son, 11; F. Zazzetti: Janssen, 3, Johnson & Johnson, 11; A. Orillion: Janssen, 3, Johnson & Johnson, 11; G. Pons-
Estel: Abbvie, 6, AstraZeneca, 1, 6, 12, Support to attend a scientific event, Boehringer-Ingelheim, 1, 2, 6, 12, Support
to attend a scientific event, GSK, 1, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 6, 12, Support to attend a scientific event, Pfizer,
1, 6, Remegen, 1, RemeGen, 1, 2, Remegen, 2, RemeGen, 5, 6, Remegen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2,
5, 6; B. Pons-Estel: AstraZeneca, 1, 6, GSK, 1, 6, Janssen, 1, 6.

Table 2. Evaluation of the Impact of Achieving Renal Response at 12 Months on WPAI in Patients with Active Lupus Nephritis
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Abstract Number: 2417

Frequency and Associated Factors of Herpes Zoster Infection in Systemic
Lupus Erythematosus Patients from Latin-America

Romina Nieto1, Lucia Hernandez2, Marina Scolnik3, Gisela Constanza Subils4, Veronica Saurit5, Ver�onica Gabriela Savio6,
Valeria Arturi7, Boris Kisluk8, Luciana Gonz�alez Lucero9, Wilfredo Patiño Grageda10, María De Los Ángeles Gargiulo11,
ODIRLEI MONTICIELO12, Angela Duarte13, Eduardo Borba14, Luciana Parente14, Edgard Reis Neto15, Oscar Neira16,
Gustavo Aroca Martínez17, Antonio Iglesias Gamarra18, Paul Méndez-Patarroyo19, Rafael L�opez20, Margarita Portela
Hernandez21, Carlos Núñez-Álvarez22, Yelitza Gonz�alez Bello23, Jorge Isaac Velasco Santos24, Jorge Esquivel-Valerio25,
Marcos V�azquez26, Maria Teresa Martinez de Filartiga27, Magaly Alva Linares28, Roberto Muñoz Louis29, Carina
Pizzarossa30, Ana Carolina Ralle31, María Camila Riascos32, Joaquín Martínez Serventi33, Graciela Alarcon34, Bernardo
Pons-Estel2 and Guillermo Pons-Estel35, and Grupo Latinoamericano de Estudio del Lupus (GLADEL), 1Centro Regional
de Enfermedades Autoinmunes y Reumaticas. GO-CREAR, Rosario, Santa Fe, Argentina, 2Centro Regional de
Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), ROSARIO, Santa Fe, Argentina, 3Hospital Italiano de Buenos
Aires, Buenos Aires, Argentina, 4Hospital Italiano de C�ordoba, C�ordoba, Argentina, 5hospital privado universitario de
cordoba, C�ordoba, Argentina, 6Secci�on de Reumatología, Hospital C�ordoba, C�ordoba, Argentina, 7Hospital HIGA San
Martín, La Plata, Argentina, 8Unidad de Enfermedades Autoinmunes, Hospital Escuela Eva Per�on, Granadero Baigorria,
Argentina, 9Hospital Padilla, Tucum�an, Argentina, 10Hospital General de Agudos Dr Ramos Mejia, CABA, Argentina,
11Instituto de Investigaciones Médicas Alfredo Lanari, Buenos Aires, Argentina, Buenos Aires, Argentina, 12HOSPITAL DE
CLINICAS DE PORTO ALEGRE, PORTO ALEGRE, Rio Grande do Sul, Brazil, 13Universidad Federal de Pernambuco,
Pernambuco, Brazil, 14Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de
Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP, Brazil, 15Division of Rheumatology, Department of Medicine, Escola
Paulista de Medicina, Universidade Federal, São Paulo, SP, Brazil, 16Hospital del Salvador, Santiago de Chile, Chile,
17Universidad Sim�on Bolivar, Barranquilla, Colombia, Barranquilla, Colombia, 18Clínica de La Costa - Universidad Sim�on
Bolívar Barranquilla, Barranquilla, Colombia, 19Universidad de Los Andes, Hospital Universitario Fundaci�on Santa Fe de
Bogot�a, Bogot�a, Colombia, 20Servicio de Reumatología. Hospital Luís Vernaza, Guayaquil, Ecuador, Guayaquil, Ecuador,
21Departamento de Reumatología del Hospital de especialidades del Centro Médico Nacional Siglo XXI del Instituto
Mexicano del Seguro Social (IMSS), Mexico, Mexico, 22Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador
Zubir�an, CDMX, Mexico, Mexico, Mexico, 23Depto. de Inmunología y Reumatología, Hospital General de Occidente y
Universidad de Guadalajara, Guadalajara, Mexico, 24Hospital Central Dr. Ignacio Morones Prieto, Potosí, Mexico,
25Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon,
MONTERREY, Mexico, 26Hospital de Clínicas I, Asunci�on, Paraguay, Asuncion del Paraguay, Paraguay, 27Dpto de
Reumatología Hospital de Clínicas. Facultad de Ciencias medicas.Universidad Nacional de Asunci�on, Asuncion del
Paraguay, Paraguay, 28Servicio de Reumatologia. Hospital Nacional Edgardo Rebagliati Martins, Lima, Peru, 29Hospital
Docente Padre Billini, Santo Domingo, República Dominicana, Santo Domingo, Dominican Republic, 30Clínica Médica C,
Hospital de Clínicas, UDELAR, Montevideo, Uruguay, 31Hospital Señor del Milagro, Salta, Argentina, 32Centro de
Referencia en Osteoporosis & Reumatología, Cali, Colombia, 33Hospital General de Agudos Dr. Juan A. Fern�andez,
Buenos Aires, Argentina, CABA, Argentina, 34The University of Alabama at Birmingham, Oakland, CA, 35Centro Regional
de Enfermedades Autoinmunes y Reum�aticas (GO-CREAR), Rosario, Argentina, ROSARIO, Santa Fe, Argentina

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease with complex multi-systemic
involvement. Herpes zoster (HZ) is caused by the reactivation of latent varicella-zoster virus (VZV) in patients who had been
exposed earlier. HZ infection is most commonly seen in elderly and immunocompromised individuals, including those with
autoimmune diseases such as rheumatoid arthritis and SLE. In Latin America, information about the estimated frequency
and impact of HZ in patients with SLE is scarce. The aim of this study was to assess the epidemiology and clinical charac-
teristics of HZ and to identify factors associated with the first HZ episode in SLE patients.
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Table 1. Sociodemographic, clinical and cumulative treatments according to Herpes Zoster events at cohort entry
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Methods: GLADEL 2.0 is an observational multi-ethnic Latin-American SLE cohort. Forty-three centers from 10 Latin-
American countries enrolled patients ≥18 years of age who fulfilled the 1982/1997 American College of Rheumatology
(ACR) and/or the 2012 Systemic Lupus International Collaborating Clinics (SLICC) classification criteria. Baseline demo-
graphic, clinical, disease activity (SLEDAI), damage (SLICC/ACR Damage Index), laboratory and treatment data of patients
with and without HZ events were examined. Continuous variables are presented as mean (±SD) or median (IQR) and cate-
gorical variables as count (percentage). Prevalence was calculated as the proportion of patients with HZ infection out of
the SLE patients in the GLADEL 2.0 cohort. Associated factors were identified and logistic regression analysis was per-
formed to examine the adjusted effects of these characteristics on the probability of experiencing at least one episode of
HZ infection. The results are presented as ORs and their 95% CIs. P values < 0.05 were considered statistically significant.
All analyses were performed with R v4.2.2 (or a later version).

Results: Of the 1083 patients included in the GLADEL 2.0 cohort, 1073 were included in these analyses. A total of 83 HZ
events were recorded at the baseline visit. The prevalence of HZ was 8.3% (CI: 6.8%-10.3%). SLE patients with history of
HZ infection were more frequently female, with a higher frequency of cutaneous involvement (discoid lupus and alopecia),
neurological involvement (psychosis and seizures), low complement, comorbidities and chronic renal failure (table 1). In
terms of treatment, they also had a higher frequency of using methylprednisolone boluses, and immunosuppressants

Table 2. Univariable and multivariable logistic regression analyses of factors associated with the occurrence of herpes zoster infection
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(IV cyclophosphamide, azathioprine, methotrexate, mycophenolate, rituximab and IV immunoglobulins). Multivariate analysis
found that a history of psychosis and the use of methotrexate and mycophenolate were factors significantly associated with
HZ events in these SLE patients (table 2).

Conclusion: In SLE patients from the GLADEL 2.0 cohort, the prevalence of HZ infection was found to be less than 10%.
Neurological compromise and the use of immunosuppressants such as methotrexate and mycophenolate were associated
with the occurrence of these events. It is important to be aware of the risk of HZ in SLE patients. Future research may be able
to establish predictive factors of HZ occurrence in these patients.

Disclosure: R. Nieto: None; L. Hernandez: None; M. Scolnik: AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, 6, Janssen,
1, 6, Pfizer, 1, 6, Roche, 1, 6; G. Subils: None; V. Saurit: None; V. Savio: AbbVie/Abbott, 5, 6; V. Arturi: None;

B. Kisluk: None; L. Gonz�alez Lucero: None; W. Grageda: None; M. De Los Ángeles Gargiulo: None;
O. MONTICIELO: AbbVie/Abbott, 6, AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, UCB, 6; A. Duarte: None;
E. Borba: None; L. Parente: AstraZeneca, 6, Janssen, 6; E. Reis Neto: AbbVie/Abbott, 12, Clinical research, AstraZe-
neca, 2, 5, 6, Bristol-Myers Squibb(BMS), 12, Clinical research, GlaxoSmithKlein(GSK), 2, 6, Novartis, 1, 6; O. Neira:
None; G. Aroca Martínez: None; A. Iglesias Gamarra: None; P. Méndez-Patarroyo: None; R. L�opez: None;

M. Hernandez: None; C. Núñez-Álvarez: None; Y. Gonz�alez Bello: None; J. Velasco Santos: None; J. Esquivel-
Valerio: None; M. V�azquez: None; M. Martinez de Filartiga: None; M. Alva Linares: None; R. Louis: None;
C. Pizzarossa: None; A. Ralle: None;M. Riascos: None; J. Serventi: None; G. Alarcon: None; B. Pons-Estel: Astra-
Zeneca, 1, 6, GSK, 1, 6, Janssen, 1, 6; G. Pons-Estel: Abbvie, 6, AstraZeneca, 1, 6, 12, Support to attend a scientific
event, Boehringer-Ingelheim, 1, 2, 6, 12, Support to attend a scientific event, GSK, 1, 5, 6, Janssen, 1, 5, 6, Novartis,
1, 6, 12, Support to attend a scientific event, Pfizer, 1, 6, Remegen, 1, RemeGen, 1, 2, Remegen, 2, RemeGen, 5, 6,
Remegen, 6, Sanofi, 1, 2, 5, 6, Werfen Diagnostics, 1, 2, 5, 6.

Abstract Number: 2418

Identification of Co-expressed Molecular Markers That Predict Risk of
Severe Flare in Patients with Systemic Lupus Erythematosus (SLE)

Matthew Linnik1, Guilherme Rocha2, David Gemperline3, Ernst Dow3, Christoph Preuss3, Helen Masson4, Olivia Ellis4,
Ana Accioly3, Maja Hojnik5, Kira Rubtsova1, Robert Benschop6, Mark Chambers7, Mark Genovese3 and Richard Higgs3,
1Eli Lilly, San Diego, CA, 2Eli Lilly, Indianapolis, IN, 3Eli Lilly and Co, Indianapolis, IN, 4Eli Lilly and Co, San Diego, CA, 5Eli Lilly
and Co., Indianapolis, IN, 6Eli Lilly and Company, Indianapolis, IN, 7Eli Lilly, Zionsville, IN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE flare is a clinically and regulatory relevant outcome, yet limited markers currently exist that predict
its risk. We used baseline whole blood/serum samples and phenotypic data from four phase 3 (SLE) trials (NCT01205438,
NCT01196091, NCT03616964, NCT03616912) to conduct comprehensive analyses for severe flare predictors.

Methods: The analyses examined 55,757 molecular markers (whole blood RNA=16,641, serum protein=2,941 and DNA
methylation=36,175) from placebo (i.e. background standard of care medication) treated patients (n=1266 pts). Risk of hav-
ing a severe flare as measured by the SLEDAI Flare Index through week 52 was considered as the clinical outcome of
interest.
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Results: Two markers previously identified as predictive of severe SLEDAI flare were confirmed in all 4 trials (presence of
anti-dsDNA antibodies and IFI44L RNA levels; Hoffman et al, 2017). In addition, 62 novel molecular markers were consis-
tently associated with elevated risk of SLEDAI severe flares with a posterior probability greater than 0.5 and a consistent
direction of effect, comprising 44 RNA-based and 18 protein-based markers. Correlation analysis of the 64 markers identi-
fied 4 functional consensus clusters of correlated upregulated genes, including a cell cycle block (31 markers), B cell block
(2 markers), interferon-related block (5 markers) and an immune-related block (11 markers) (Figure). We then used single
cell CITE-seq analysis on a separate cohort of SLE patients (n=15) to identify specific blood cells that had the highest levels
of the 62 flare markers, revealing plasma cells, followed by monocytes and plasmacytoid dendritic cells. Functional enrich-
ment analysis using the LINCS database, a library of high-throughput drug and genetic perturbations screens across cell
lines in vitro revealed a significant enrichment (p < 10−10) of CDK4/6 inhibitors associated with the set of 62 SLE flare
markers. Both CDK4 shRNA and the CDK4/6 inhibitor palbociclib were identified as perturbations that reverse expression
of the 62 molecular flare markers in-vitro, while IFNα and IFNγ were identified as perturbations that enhance the expression
of the 62 flare markers.

Conclusion: This work enhances our understanding of molecular predictors for severe SLE flares in the context of clinical
trials. The findings also suggest potential new pathways for targeted treatment strategies.
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Disclosure: M. Linnik: Eli Lilly, 3, 11; G. Rocha: Eli Lilly, 3, 11; D. Gemperline: Eli Lilly, 3, 11; E. Dow: Eli Lilly, 3, 11;
C. Preuss: Eli Lilly, 3, 11; H. Masson: Eli Lilly, 3; O. Ellis: Eli Lilly, 3; A. Accioly: Eli Lilly, 3, 11; M. Hojnik: Eli Lilly and
Company, 3, 11; K. Rubtsova: Eli Lilly, 3, 11; R. Benschop: Eli Lilly, 3, 11; M. Chambers: Eli Lilly, 3, 11;
M. Genovese: Eli Lilly, 3, 11; R. Higgs: Eli Lilly, 3, 11.

Abstract Number: 2419

Clinical and Patient-reported Outcomes in Systemic Lupus
Erythematosus: An Analysis of the SLE Prospective Observational Cohort
Study (SPOCS) US Data

Richard Furie1, Mawuena Binka2, Gelareh Atefi3, Stephanie Y. Chen4 and Bo Ding5, 1Northwell Health, Manhasset, NY,
2BioPharmaceuticals Medical, AstraZeneca, Wilmington, DE, 3AstraZeneca, Media, PA, 4BioPharmaceuticals Medical,
AstraZeneca, Gaithersburg, MD, 5BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE is an autoimmune disease with diverse manifestations and progression patterns that, via dis-
ease activity and effects of standard therapy, imposes a significant burden on patient health-related quality of life (HRQoL)
and long-term survival.1,2 The aim of the international SLE Prospective Observational Cohort Study (SPOCS) was to
describe the comprehensive patient journey with SLE; here, we focus on patients in the United States (US).3

Methods: SPOCS (NCT03189875) followed adults with moderate to severe SLE at biannual clinic visits for up to 3 years.3 In
this analysis, patients were adults in the US with SLE (SLICC/ACR criteria), modified SLEDAI-2K score ≥4 (lupus headache
and urine/laboratory results, including immunologic measures, excluded) or SLEDAI-2K score ≥6, positive ANA or dsDNA
status, and minimum 6-month systemic treatment for active SLE; patients with active severe LN were excluded.3 Longitudi-
nal data on disease activity (SLEDAI-2K), remission (Definition of Remission in SLE, DORIS4), Lupus Low Disease Activity
State4 (LLDAS), organ damage (SLICC/ACR Damage Index [SDI]), medication use, and HRQoL (Patient Health
Questionnaire–8 [PHQ–8], Functional Assessment of Chronic Illness Therapy–Fatigue [FACIT–Fatigue]) were analyzed
descriptively.

Results: Of 826 patients enrolled in SPOCS, 309 (37.4%) were in the US. Most of these patients were female, White, with a
mean (SD) 11.0 (9.3) years since SLE diagnosis at baseline (Table). Glucocorticoids were used by 56.6% (175/309) of
patients at baseline.

The mean (SD) baseline SLEDAI-2K score decreased from 8.7 (3.9) to 5.3 (3.9) at Month 6, then remained stable over time
(Figure). Over 36 months, < 10% of patients achieved DORIS remission and < 20% of patients achieved LLDAS at any given
study visit (Table). The mean (SD) SDI score increased annually from 1.3 (1.6) at baseline. At Month 12, 23.0% (40/174) of
patients had new organ damage or deterioration (ie, any increase in SDI). Among patients receiving glucocorticoids, mean
(SD) prednisolone or equivalent dosage increased from 6.0 (7.9) mg/day at baseline to >7.5 mg/day for the rest of the study.
The proportion of patients reporting depression (PHQ–8 ≥5) was high at each study visit (baseline: 76.5% [228/298]; Month
36: 67.1% [49/73]), and over half of patients at a given study visit reported severe fatigue (FACIT–Fatigue ≤30; baseline:
66.4% [198/298]; Month 36: 58.9% [43/73]).
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Conclusion: Although disease activity improved fromMonths 0–6, DORIS remission and LLDAS attainment rates were con-
sistently low during the 3-year SPOCS study. Organ damage increased over time, and HRQoL was impacted by high rates
of depression and severe fatigue. Overall, there is an unmet need for improved treatment outcomes among patients with
SLE in the US.
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Abstract Number: 2420

Blood Transcriptome Analysis Reveals Enhanced B Cell and Complement
Cascade Signatures in Patients with Major Neuropsychiatric Systemic
Lupus Erythematosus

Dionysis Nikolopoulos1, George Sentis2, Jason Kitsos2, Panagiotis Garantziotis3, Noemin Kapsala2, antigoni Pieta2,
Myrto Nikoloudaki4, Theodora Manolakou5, Sofia Flouda2, Ioannis Parodis6, Anastasia Filia2, George Bertsias7, Antonis
Fanouriakis2 and Dimitrios Boumpas8, 1Karolinska Institutet and Karolinska University Hospital, Division of
Rheumatology, Department of Medicine Solna, Stockholm, Sweden, 2National and Kapodistrian University of Athens,
Athens, Greece, 3Department of Internal Medicine 3-Rheumatology and Immunology, Friedrich-Alexander-University
Erlangen-Nürnberg, Erlangen, Germany, Erlangen, Germany, 4Rheumatology and Clinical Immunology, University of
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Crete School of Medicine, Heraklion, Greece, Heraklion, Greece, 5Karolinska Institutet, Stockholm, Sweden, 6Karolinska
Institutet, Karolinska University Hospital; Örebro University, Solna, Sweden, 7Laboratory of Rheumatology,
Autoimmunity and Inflammation. University Hospital, Rheumatology, Clinical Immunology, Heraklion, Greece, 84th
Department of Internal Medicine, "Attikon" University Hospital, Athens, Greece, Athens, Greece

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The molecular basis of neuropsychiatric systemic lupus erythematosus (NPSLE) remains elusive
because of clinical heterogenicity, the complexity of pathophysiologic mechanisms involved and limited access to tissue.

Methods: We performed whole-blood RNA sequencing from 308 SLE [119 with at least one major neuropsychiatric event
treated intensive immunosuppressive therapy (NPSLE) and 189 SLE patients with no history of NPSLE (non-NPSLE)] and
matched 72 healthy controls (HC). Pathway enrichment analysis, unsupervised weighted gene co-expression network anal-
ysis (WGCNA) and deconvolution were applied to reveal NPSLE-specific signatures and distinguish NPSLE endotypes.

Results: Comparison between NPSLE and HC revealed 1292 differentially expressed genes, indicating dysregulation of
adaptive immune response, immunoglobulin mediated immune response and classical autoantibody-mediated comple-
ment activation along with upregulation of IL-1, IL-6, IL-17, and IL-12/IL-23 signaling. Monocyte, memory B cell and acti-
vated memory CD4 T cell proportions were significantly increased in NPSLE compared to HC. The comparison between
NPSLE and non-NPSLE revealed a robust upregulation of immunoglobulin complex, complement cascade, DNA damage
response (DDR), B cell signatures coupled with increased IL-1 and IL-6 signaling. More importantly, upregulation of B cell
and complement activation were more pronounced in active NPSLE compared to inactive NPSLE. Next, we performed
unsupervised analysis of SLE transcriptome identifying 16 gene modules of co-expressed genes. Within NPSLE, diffuse
NPSLE positively correlated with “oxidative phosphorylation”module. Active NPSLE was characterized by enhanced activ-
ity of “autophagy” module compared to inactive NPSLE, while NPSLE with distinct aPL profiles were not associated with
specific signatures. Finally, we explored whether specific NPSLE manifestations are associated with distinct transcriptomic
signatures. “DDR” and “DNA metabolism” modules correlated with seizures, while the later correlated with acute confu-
sional state. Psychosis was positively associated with the “Inflammation” module. The “Innate immunity” module was pos-
itively linked to impaired cognition and the “Chromatin organization” was associated with both impaired cognition and
myelitis. Moreover, the “Protein metabolism” was negatively associated with impaired cognition and peripheral neuropa-
thies, while the “Interferon” module significantly correlated with optic neuritis.

Conclusion: Our findings demonstrate that the clinical heterogeneity of NPSLE is mirrored by molecular diversity, with each
NPSLE endotype characterized by distinct molecular signatures. Upregulation of the adaptive immune response and com-
plement activation is strongly associated with neuropsychiatric involvement in SLE. This suggests that inhibitors of the com-
plement cascade, such as avacopan, and B cell-targeted therapies, like CD19 CAR T cell therapy—which may counteract
the transcriptomic abnormalities in NPSLE—have been tested for the treatment of autoimmune diseases and could be fur-
ther explored for major NPSLE.

Disclosure: D. Nikolopoulos: None; G. Sentis: None; J. Kitsos: None; P. Garantziotis: None; N. Kapsala: None;
a. Pieta: None;M. Nikoloudaki: None; T. Manolakou: None; S. Flouda: None; I. Parodis: Amgen, 5, 6, AstraZeneca,
1, 2, 6, Aurinia, 1, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Janssen, 2, 6,
Novartis, 1, 2, Otsuka Pharma, 1, 2, 5, 6, Roche, 2, 5, 6; A. Filia: None; G. Bertsias: None; A. Fanouriakis: None;
D. Boumpas: None.
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Abstract Number: 2421

Trends in Glucocorticoid Use in Systemic Lupus Erythematosus in a
Population-Based Inception Cohort from 1976 to 2018: The Lupus
Midwest Network

Mariana Gonzalez-Trevino1, Jaime Flores Gouyonnet1, Qiping Xu2, Cassondra Hulshizer3, Jose Meade-Aguilar4, Erika
Navarro-Mendoza1, Mario Bautista-Vargas5, Gabriel Figueroa-Parra6, Alain Sanchez-Rodriguez7, Maria Cuellar-
Gutierrez1, Andrew C. Hanson8, Cynthia Crowson1 and Ali Duarte-Garcia1, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic
Health System - Mankato, Mankato, MN, 3Mayo Clinic, Utica, MN, 4Boston University/Boston Medical Center, Boston,
MA, 5Mayo Clinic, Rochester, Minnesota, USA., Rochester, MN, 6Division of Rheumatology, University Hospital "Dr. Jose
Eleuterio Gonzalez", Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 7Mayo Clinic College of Medicine and
Science, Rochester, MN, 8Mayo Clinic, Rochester

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: We examined the patterns of glucocorticoid (GC) use and the temporal trends of GC initiation, dis-
continuation, and reduction over four decades in a population-based incident cohort of patients with SLE.
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Methods: Patients meeting the 2019 EULAR/ACR SLE classification criteria between 1976-2018 from a county were
included. Index date was defined as the date of criteria fulfillment. GC use (oral daily prednisone equivalents) was abstracted
from the index date until death or last follow-up through December 2023. GC initiation was defined as the time GCs were first
started at any dose or duration after index. GC discontinuation was assessed for patients who were on GC at any dose
through the first year following index date. GC reduction was assessed for those with dosages >7.5 mg/day during the first
year from the index. GC discontinuation was defined as the time GCs were first stopped for ≥6 months, whereas GC reduc-
tion was established when a dosage ≤7.5 mg/day was reached for the first time and maintained for ≥6 months. We esti-
mated the cumulative incidence of GC initiation, discontinuation, and reduction using Kaplan-Meier methods. Cox
proportional hazard models adjusted for age and sex were used to calculate hazard ratios (HR) with 95% confidence inter-
vals (CI) of GC initiation, discontinuation, and reduction per decade.

Figure 1. Cumulative incidence estimates for A) glucocorticoid (GC) initiation (n=175), B) GC discontinuation (n=121), and C) GC reduction ≤7.5
mg/day (n=112).
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Results: We included 198 patients with SLE. The mean age was 44.4 ± 17.8 years; 166 (84%) were female, and 23 (12%)
were already receiving GCs at SLE incidence. The demographic and GC use characteristics per decade are displayed in
Table 1. After excluding patients who were receiving GCs at index, 141/175 (80.6%) patients were started on GCs during
the follow-up period. The six-month and two-year GC initiation rates were 52.3% (95% CI 44.3-59.2) and 61.2% (95% CI
53.2-67.8), respectively (Figure 1A). Regarding GC discontinuation, 35/121 (28.9%) patients taking GCs during the first
year from index were able to discontinue at some point in the follow-up period. GC discontinuation occurred predominantly
within two years of the index (38.5%, 95% CI 26.7-48.3; Figure 1B). Of 112 patients who were on a GC dosage >7.5
mg/day within the first year from index, 53 (47.3%) reached GC reduction during the follow-up. At two years, the GC reduc-
tion rate was 66.0% (95%CI 52.9-75.5; Figure 1C). Patients with SLE incidence during the 2009-2018 decade had a higher
likelihood of GC initiation compared to patients from the 1976-1988 decade after adjusting for age and sex (HR 2.58, 95%
CI 1.49-4.49; Table 2). There was no difference by decade of SLE incidence for the GC discontinuation and reduction out-
comes. Patient age at SLE incidence was associated with a 38% increased likelihood of GC reduction per every 10-year
increase in age (HR 1.38, 95% CI 1.16-1.65).

Conclusion: In this study, GC initiation in SLE occurred mostly within the first six months of the disease. The rates of GC dis-
continuation and reduction were low, and when these outcomes were achieved, they typically occurred within two years of
SLE incidence. More patients with SLE are currently initiating GCs at higher doses than in previous decades; however, the
rates of GC discontinuation and reduction have not changed over time.

Disclosure: M. Gonzalez-Trevino: None; J. Flores Gouyonnet: None; Q. Xu: None; C. Hulshizer: None; J. Meade-
Aguilar: None; E. Navarro-Mendoza: None; M. Bautista-Vargas: None; G. Figueroa-Parra: None; A. Sanchez-
Rodriguez: None; M. Cuellar-Gutierrez: None; A. Hanson: None; C. Crowson: None; A. Duarte-Garcia: None.

Abstract Number: 2422

Development of a Multiplexed-engineered, Off-the-shelf CAR NK
Cell with Unique Multi-Pathogenic Cell Targeting Capacity for the
Treatment of Autoimmune Diseases in the Absence of Conditioning
Chemotherapy

Anil Bagri1, Alec Witty1, Amanda Sims1, Allan Williams1, Rina Mbofung1, Daniel Morales-Mantilla1, Yang Wang1, Stacey
Moreno1, Allison Aguilar1, Cara Bickers1, Yijia Pan1, Amber Chang1, Christine Chen1, Karina Palomares1, Lauren Fong1,
Nicholas Brookhouser1, Berhan Mandefro1, Sajid Mahmood1, Ramesh Janani1, Ramzey Abujarour1, Tom Lee1, Raedun
Clarke1, Rebecca Elstrom1, Frank Cichocki2, Lilly Wong1, Betsy Rezner1, Jode Goodridge1, Jeffrey Miller2 and Bahram
Valamehr1, 1Fate Therapeutics Inc., San Diego, CA, 2Department of Medicine, University of Minnesota, Minneapolis, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Unprecedented clinical data have recently shown that patients with certain highly refractory autoim-
mune diseases (AI Dz) treated with conditioning chemotherapy (CCT) and autologous anti-CD19 chimeric antigen receptor
(CAR) T cells can undergo immunological reset and achieve long-term, drug-free remission. These findings have spurred fur-
ther clinical investigation into anti-CD19 CAR-targeted cell therapies for AI Dz. However, additional immunological factors,
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including aberrant plasma and T cells that escape CD19 targeting, may contribute to AI Dz pathology. Furthermore, admin-
istration of CCT to patients is associated with significant toxicities, including poor immune reconstitution, prolonged cytope-
nia, and increased risk of hospitalization, severe infections and secondary cancers. Thus, a next-generation cell therapy
should aim to retain B-cell depletion activity, target other diseased cell types, minimize or eliminate the need for administra-
tion of CCT to patients, and confer a favorable safety profile to enable outpatient treatment and broad patient reach.

Methods: To meet these challenges, we developed FT522, an off-the-shelf CAR natural killer (NK) cell product candidate
that incorporates five synthetic controls of cell function. FT522 is derived from a single engineered induced pluripotent stem
cell (iPSC) incorporating a CD38 knockout to enhance metabolic fitness and uniquely enable CD38 targeting; a CAR target-
ing CD19; an alloimmune defense receptor (ADR) targeting 4-1BB; a high-affinity, non-cleavable CD16 (hnCD16) Fc recep-
tor to maximize antibody-dependent cellular cytotoxicity (ADCC); and an IL-15/IL15 receptor fusion protein (IL15RF) for
cytokine-induced support and function.

Results: In a cytotoxicity assay representative of various AI Dz, FT522 exhibited CD19-specific cytotoxicity and rapid, deep,
and durable B cell elimination, including in unmatched peripheral blood mononuclear cells (PBMCs) derived from SLE and
RA-diagnosed donor populations. In addition, FT522 in combination with rituximab and with daratumumab uniquely dis-
played potent ADCC against CD19neg/CD20+ and CD19neg/CD38+ cell populations, respectively. Importantly, in a
multi-round mixed lymphocyte reaction assay using unmatched PBMCs from SLE-diagnosed donors, FT522 uniquely sur-
vived, exhibited functional persistence, and eliminated CD19+ B cells as well as additional cell types expressing 4-1BB,
including activated T cells, NK cells and monocytes, whereas both ADR-null anti-CD19 CAR NK and CAR T cells failed to
survive and eliminate the targeted cell population.

Conclusion: Collectively, the data highlight the unique potential of FT522 to survive and functionally persist in an allogeneic
setting without CCT, and to rapidly target and eliminate both CD19+ B cells as well as other aberrant cell types that contrib-
ute to AI Dz pathophysiology. FT522 is currently being investigated in a Phase 1 clinical study in B cell lymphoma, including
without administration of CCT to patients. A multi-indication investigational new drug (IND) application is being prepared for
the treatment of AI Dz. Available clinical and translational data for FT522 will be presented.

Disclosure: A. Bagri: Fate Therapeutics Inc, 3, 8, 11; A. Witty: Fate Therapeutics Inc, 3, 8, 11; A. Sims: Fate Therapeu-
tics Inc, 3, 8, 11; A. Williams: Fate Therapeutics Inc, 3, 8, 11; R. Mbofung: Fate Therapeutics Inc, 3, 11; D. Morales-
Mantilla: Fate Therapeutics Inc, 3, 11; Y. Wang: Fate Therapeutics Inc, 3, 11; S. Moreno: Fate Therapeutics Inc,
3, 11; A. Aguilar: Fate Therapeutics Inc, 3, 11; C. Bickers: Fate Therapeutics Inc, 3, 11; Y. Pan: Fate Therapeutics
Inc, 3, 11; A. Chang: Fate Therapeutics Inc, 3, 11; C. Chen: Fate Therapeutics Inc, 3, 11; K. Palomares: Fate Thera-
peutics Inc, 3, 11; L. Fong: Fate Therapeutics Inc, 3, 11; N. Brookhouser: Fate Therapeutics Inc, 3, 11;
B. Mandefro: Fate Therapeutics Inc, 3, 11; S. Mahmood: Fate Therapeutics Inc, 3, 11; R. Janani: Fate Therapeutics
Inc, 3, 11; R. Abujarour: Fate Therapeutics Inc, 3, 11; T. Lee: Fate Therapeutics Inc, 3, 11; R. Clarke: Fate Therapeu-
tics, Inc., 3, 11; R. Elstrom: Fate Therapeutics Inc, 3, 11; F. Cichocki: Fate Therapeutics Inc, 1; L. Wong: Fate Thera-
peutics Inc, 3, 11; B. Rezner: Fate Therapeutics Inc, 3, 11; J. Goodridge: Fate Therapeutics Inc, 3, 11; J. Miller: Fate
Therapeutics, Inc., 1, 2; B. Valamehr: Fate Therapeutics, Inc, 3, 4, 11.
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Abstract Number: 2423

Associations Between Cytometric Interferon Signature and Clinical
Response in a Cohort of Anifrolumab-treated Patients with Lupus

Alice Horisberger1, Katharina Shaw2, Eilish Dillon3, Kathryne Marks4, Rochelle Castillo5, Ifeoluwakiisi Adejorin6,
Kimberly Hashemi4, Karen Costenbader7, Avery LaChance8, Ruth Ann Vleugels5 and Deepak Rao1, 1Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA, 2Perelman School of Medicine at the University of
Pennsylvania, Merion Station, PA, 3University of Massachusetts Boston, Yarmouth, MA, 4Brigham and Women’s
Hospital, Boston, MA, 5Brigham and Women’s Hospital, Brookline, MA, 6Brigham and Woman’s Hospital, Harvard
Medical School, Boston, MA, 7Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA, 8Brigham and
Women’s Hospital, Jamaica Plain, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anifrolumab, a monoclonal antibody targeting type I interferon (IFN-I) receptor subunit 1, was
recently approved for the treatment of systemic lupus erythematosus (SLE) and has been shown successful particularly in
patients with skin-predominant disease. Identification of a blood-based biomarker to identify those patients who respond
to anifrolumab would provide a more personalized approach to care. Here, we used SIGLEC-1, a protein induced by
IFN-I, to monitor patients treated with anifrolumab in a real-world cohort.

Methods: Patients with SLE (n=28) or cutaneous lupus (CLE, n=4) initiating therapy with anifrolumab were identified. Skin dis-
ease activity (CLASI-A), skin damage (CLASI-D), and systemic clinical activity (cSLEDAI) were collected at baseline (n=25,
n=25, n=28 respectively) and longitudinally (n=22). Blood samples were collected longitudinally (6 mo) in a subset of patients
(n=18) starting on day 1 of treatment and were used to quantify SIGLEC-1 expression on CD14+monocytes by flow cytometry.
We also measured by flow cytometry transitional B cells (CD38hi, CD27−B cells), a cell population strongly associated with IFN-I.

Results: Patients were mainly female (86%) and ancestrally diverse (non-Hispanic white = 38%), with median age 40 (IQR
31-54). Main indications for anifrolumab initiation were refractory mucocutaneous disease (n=29), joint symptoms (n=2), or
fever (n=1). Most patients had severe, recalcitrant discoid lupus erythematosus (DLE, n=25); other cutaneous manifestations
included subacute or acute cutaneous lupus, bullous lupus, or panniculitis. Median (IQR) baseline cSLEDAI, CLASI-A and
CLASI-D were 4 (2-6), 17 (12-23) and 11 (8-21), respectively. Systemic and cutaneous disease activity improved in themajority
of patients (both SLE and CLE) after anifrolumab initiation (Figure 1A). In patients with blood samples, baseline SIGLEC-1 cor-
related with cSLEDAI (rho=0.50, p=0.03), CLASI-A (rho=0.88, p< 0.001) and CLASI-D (rho=0.66, p=0.018). SIGLEC-1
decreased after anifrolumab initiation in most patients. Notably, two patients who did not show a reduction in SIGLEC-1
expression showed either no decrease (Patient-1) or a secondary increase (Patient-2) in SIGLEC-1 expression despite com-
plete adherence (Figure 1B). Patient-1 had joint involvement at inclusion; anifrolumab was stopped after the second infusion
due to lack of benefit and patient preference. Patient-2 had SLE with severe DLE refractory to belimumab. She showed a com-
plete and rapid skin response early on, but developed synovitis and pericarditis during therapy (Figure 1B). In addition to an
increase in type I IFN signature by SIGLEC-1, Patient-2 demonstrated a unique expansion in transitional B cells.

Conclusion: In this real-world cohort of lupus patients followed longitudinally after anifrolumab treatment, patients demon-
strated improvement in both systemic and cutaneous manifestations. However, two patients with either refractory or relaps-
ing disease after anifrolumab treatment demonstrated increased SIGLEC-1 expression coincident with disease relapse,
highlighting the utility of SIGLEC-1 as a potential biomarker for monitoring patients.
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Disclosure: A. Horisberger: None; K. Shaw: None; E. Dillon: None; K. Marks: None; R. Castillo: None; I. Adejorin:
None; K. Hashemi: None; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5; A. LaChance: None;
R. Vleugels: Argenx, 2, AstraZeneca, 2, Pfizer, 12, Study PI, Priovant, 2; D. Rao: Amgen, 6, AnaptysBio, 2, AstraZe-
neca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2.

Abstract Number: 2424

Anifrolumab Effects on Response to Influenza Vaccine in SLE

Cristina Arriens1, Anca Askanase2, Wambui Machua3, Fotios Koumpouras4, Ken Smith1, Joel Guthridge1, Judith James1

and Joan Merrill5, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Columbia University Medical Center,
New York, NY, 3Piedmont Hospital Center, Atlanta, GA, 4Yale School of Medicine, New Haven, CT, 5Oklahoma Medical
Research Foundation, Oklahoma City 73104, OK

Figure 1. Longitudinal evolution of clinical and type I interferon signatures (SIGLEC-1) in a real-world cohort of anifrolumab-treated patients with
lupus. A. Systemic disease activity (cSLEDAI), skin activity (CLASI-A) and skin damage (CLASI-D) evolution in 22 patients. B. Type I interferon sig-
nature (measured by SIGLEC-1 on CD14+ monocytes, non-inflammatory controls mean+2SD = 298) and transitional B cells in 18 patients. (A-B)
Each line represents an individual patient, and each dot represents a visit. Lines are colored based on diagnosis of cutaneous (CLE) or systemic
lupus (SLE). We highlight a patient with poor adherence for which we had clinical follow-up data (*), a patient with no clinical response following
2 infusions ($), and a patient with complete dermatologic response but who developed new pericarditis and serositis during anifrolumab treatment
(#).
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Risk for infections in systemic lupus may arise from immunosuppressant treatments or intrinsic
immune defects. Disordered interferon signals are a hallmark of SLE. Anifrolumab, which targets the Type I Interferon Recep-
tor (IFNAR), has been found to be safe and effective but, not surprisingly, inhibition of interferon signals is associated with
some viral infections and herpes zoster reactivation. We previously reported a relationship between interferon activation
and suppressed response to influenza vaccine. The current study examined hemagglutinin inhibition and anti-influenza vac-
cine antibodies after the administration of flu vaccine in SLE patients on anifrolumab.

Methods: Between 2020 and 2023, 18 patients with active, moderate to severe SLE received 3monthly doses of open label
anifrolumab 300 mg IV. Two weeks after dose 1, an FDA-approved quadrivalent, season-specific influenza vaccination was
given, In the third season (2022-23), 6 additional SLE patients participated in the protocol without receiving anifrolumab. All
patients continued standard of care treatment (SoC). Vaccine response was quantified with a hemagglutinin inhibition assay
(HAI) using predominate antigen of active strains each year, and results of an enzyme-linked immunosorbent assay (ELISA)
measuring IgG to the relevant seasonal vaccine antigens. Comparison of responses before and after vaccination and in
patients who did or did not receive anifrolumab was performed by non-parametric testing. The proportion in each group
developing a twofold increase in values for each test at week 8 compared to baseline, utilized Fisher’s Exact Test. Confi-
dence intervals were derived with the Exact Clopper-Pearson Method.

Results: In a combined analysis merging data from all three years, anifrolumab-treated patients had no observable differ-
ences in vaccine response by either HAI (fig 1) or by antibody levels to the vaccine (fig 2). At week 8, geometric mean titers
(GMTs) and geometric standard deviations (GSDs) for HAI were anifrolumab: 123.0 (5.39) and control: 69.6 (1.79). GMTs
(GSDs) for anti-vaccine antibody concentrations were anifrolumab: 171.8 (3.59) μg/mL and control: 151.7 (2.62). Geometric
mean fold rises (GMFRs) (GSDs) of HAI titers from baseline to week 8 were anifrolumab 1.6 (4.52), control: 3.0 (1.46) and
GMFRs of anti-influenza IgG were anifrolumab: 1.5 (2.91) and control: 2.8 (3.61) No differences were noted when vaccine
responses were evaluated separately for each influenza season. All 6 patients in the control group and 15 (78.9%) of patients
in the anifrolumab group developed at least one adverse event (AE) during the study. All AEs were mild or moderate in inten-
sity. There were no serious adverse events, deaths, adverse events of special interest, or adverse events leading to discon-
tinuation of treatment.
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Conclusion: Humoral antibody responses induced by seasonal influenza virus vaccination in adult SLE patients with SLE
were comparable between patients receiving anifrolumab and those only receiving standard of care, Anifrolumab was well
tolerated with no unexpected safety findings in the context of influenza vaccination.

Disclosure: C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, Cabaletta,
1, GlaxoSmithKlein(GSK), 1, Kezar, 1, Synthekine, 1, UCB, 1; A. Askanase: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca,
2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GlaxoSmithKline (GSK),
2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, NKARTA, 2, Pfizer, 2, Sana, 2, Sanofi, 2, UCB, 2; W. Machua: None;
F. Koumpouras: None; K. Smith: None; J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; J. James:
GlaxoSmithKlein(GSK), 1, Progentec Diagnostics, Inc., 5, 10; J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen,
1, 2, AstraZeneca, 1, 2, 5, Aurinia, 1, 2, Bristol Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2,
GlaxoSmithKline, 1, 2, 5, Kezar, 1, 2, Lilly, 1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2,
Takeda, 1, 2, UCB, 1, 2, Zenas, 1, 2.

Abstract Number: 2425

Ianalumab Induced Durable Depletion of Circulating B Cell Subsets and
Associated Changes in B Cell and Neutrophil Transcriptomic and
Proteomic Profiles in Patients with Systemic Lupus Erythematosus:
52-Week Treatment Results from a Phase 2 Trial

Marianna Rowlands1, Thomas Dörner2, Diego Saldana Miranda3, Justin McMullen3, Aida Santos da Costa3, Ulrike
Sommer3, Rainer Hillenbrand3, Andre Nogueira da Costa3, Claire Bonal3, Isabelle Isnardi3, Edward Khokhlovich1 and
Stephen J Oliver3, 1Biomedical Research, Novartis, Cambridge, MA, 2Department of Medicine, Rheumatology and
Clinical Immunology,Charite Universitätsmedizin Berlin, Germany and DRFZ, Berlin, Berlin, Germany, 3Novartis Pharma
AG, Basel, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Ianalumab (VAY736), a B cell activating factor receptor (BAFFR) targeting mAb, depletes B cells via
both antibody dependent cellular cytotoxicity and blockade of BAFF:BAFFR mediated survival signals. The aim of the study
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was to assess changes in B cell subsets, whole blood transcriptome and serum proteome in patients with SLE, treated with
ianalumab to characterize pharmacodynamic (PD) effects, disease modification and clinical response signatures.

Methods: A randomized, parallel group, double blind, placebo (PBO) controlled phase 2 trial (NCT03656562) evaluated PD
and preliminary clinical efficacy of ianalumab (n=34, 300 mg monthly SC injection) vs PBO (n=33) in patients with moderate
to severe SLE. Blood samples were collected in both groups at baseline (BL) through Week (W) 28 (double blind) up to W52
(open label) and W68 (post treatment). Cellular analysis was performed by flow cytometry, whole blood transcriptome anal-
ysis by Illumina Stranded kit, and soluble proteins by SomaScanTM.

Results: A marked reduction in total CD19+ B cell counts and double negative, naïve and memory B cells, and plasma-
blasts/plasma cells with ianalumab was seen at both W28 and W52 vs PBO or BL and up to W68, demonstrating durability
of ianalumab PD effects post treatment.

Transcriptome analysis identified a set of 231, differentially expressed genes at both W28 and W52 in ianalumab treated
patients (fold change >1.5; P< 0.05), mostly related to B cell and neutrophil. Further pathway analysis of modulated tran-
scripts identified downregulation of IFN response and inhibition of apoptosis peaking at W28, while B cell receptor signaling,
Fcγ receptor and neutrophil degranulation were downregulated at both timepoints with further downregulation at W52 indi-
cating exposure-dependent differences. At W68, 73 B cell related genes (eg. CD19 and FCRL members) remained down-
regulated, showing durability of PD effects post ianalumab treatment and suggesting lasting depletion of tissue resident B
cells.
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Proteomics analysis revealed a set of 9 differentially expressed (fold change >1.5; P< 0.05) B cell and neutrophil biology
related proteins with overlap of changes at transcript level (Figure 1); 4 of these (eg. FCRL1 and 4) were further downregu-
lated by W52 vs W28 demonstrating exposure dependent effects and remained downregulated by W68 indicating durability
of PD effects. Patients achieving a composite of SLE Responder Index (SRI-4) and CS response at W52 on ianalumab inde-
pendent of exposure duration had a significant decrease in transcriptional IFN gene signature score vs non responders
(Figure 2).

Conclusion: Ianalumab treatment of patients with SLE led to a profound B cell depletion with durable reduction in B cell and
neutrophil pathways, indicating durability of PD effects post ianalumab treatment and suggesting lasting depletion of tissue
resident B cells. At W52, responders of SRI-4 with sustained, tapered and CS showed a significant decrease in the IFN gene
signature score vs non responders. As neutrophils associate with extracellular trap formation and contribute to autoantibody
and type I IFN production, our results also provide further characterization of disease modification pathways by ianalumab.

Disclosure: M. Rowlands: Novartis, 3, 11; T. Dörner: AbbVie, 2, 5, Celgene, 2, 5, Deutsche Forschungsgemeinschaft,
5, Eli Lilly, 2, 5, EMD Merck Serono, 2, 5, EU Horizon 2020 HarmonicSS, 5, Gilead/Galapagos, 2, GSK, 2, 5, Janssen,
2, 5, Novartis, 2, 5, Roche/GNE, 2, 5, Sanofi, 5, UCB Pharma, 5; D. Miranda: Novartis, 3, 11; J. McMullen: Novartis,
3, 11; A. Santos da Costa: Novartis, 3, 11; U. Sommer: Novartis, 3, 11; R. Hillenbrand: Novartis, 3, 11; A. Nogueira
da Costa: Novartis, 3, 11;C. Bonal: Novartis, 3, 11; I. Isnardi: Novartis, 3, 11; E. Khokhlovich: Novartis, 3, 11; S. J Oli-
ver: Novartis, 3, 11.
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Abstract Number: 2426

Multi-OMICs Analysis Including Lipidomics to Correlate Baseline OMICs
Profiles with Disease Activity and Response to Different
Immunomodulatory Treatments in Patients with Systemic Lupus
Erythematosus - An Exploratory Pilot Study Using a Multi-OMICs
Approach

Michaela Koehm1, Samuel Rischke2, Robert Gurke3, Gerd Geißlinger4 and Frank Behrens1, 1University Hospital Goethe
University Frankfurt and Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, Frankfurt, Germany,
2Goethe University Frankfurt, Institute of Clinical Pharmacology, Frankfurt, Germany, 3Goethe University Frankfurt,
Institute of Clinical Pharmacology and Fraunhofer Institute for Translational Medicine and Pharmacology ITMP,
Frankfurt, 4Goethe University Frankfurt, Institute of Clinical Pharmacology and Fraunhofer Insitute for Translational
Medicine and Pharmacology ITMP, Frankfurt

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with a very heterogeneous
clinical presentation and severity. Despite the variety of treatment options available, only about 30% of patients respond to
first-line therapy. The integration of systemic lipidomic analyses with other multi-OMIC platforms offers an approach to
understand the biological changes that coincide with varying disease activity when using immunomodulatory treatments.
Untargeted lipidomic analysis can provide new insights into the characterisation of lipid metabolism, focusing on differences
in disease activity status and its changes in response to different immunomodulatory treatments, which have not been pre-
viously reported.

Methods: Eleven patients with different activity levels of SLE and induction or continuation of a new DMARD therapy were
selected from a prospective observational cohort study. Plasma samples and PBMCs were collected at two visits three
months apart. In addition to broad lipidomic profiling, samples were used to characterise systemic immune cell architecture
using flow cytometry and targeted proteomics using the OLINK inflammation panel for detailed proteomic analysis.
Response to DMARD therapy was assessed based on the difference in the SLEDAI-2K disease activity score between the
two visits. A machine learning approach (multiblock sPLS-DA) was used to analyse the variation within the multi-OMIC data
in relation to the change in disease activity between the two time points. Correlation structures between cytomic, proteomic
and lipidomic analytes were uncovered that were best suited to discriminate the groups.

Results: Eleven patients with SLE were selected as an exploratory cohort. According to clinical assessment using the
SLEDAI-2K, five patients had moderate disease activity, two had low disease activity and four were in remission at baseline.
Pre-treatment and current treatment status with treatment changes are shown in Figure 1A. Despite the small sample size, a
supervised machine learning approach (multiblock sPLS-DA) was able to discriminate three disease activity groups based
on differences in the systemic cytome, proteome and lipidome between the two visits. Certain correlated features were
selected for further investigation (network) (Figure 1B). Two sphingomyelins were selected by the model for optimal discrim-
ination between disease activity related groups based on changes in systemic lipid metabolism (Figure 1C). The two analytes
were found to be elevated in patients with improvement in their SLEDAI-2K at the second visit.
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Figure 1: A: Disease activity status and treatment status of the included cohort of SLE patients.

Figure 1B: Supervised machine learning approach (multiblock sPLS-DA), correlated features were selected for further investigation (network).
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Conclusion: This exploratory pilot study was conducted to evaluate the potential of multi-OMICs analysis for predicting dis-
ease activity and treatment response in SLE patients. Several studies have suggested that changes in sphingolipid metab-
olism are associated with changes in SLE disease activity and treatment response, which we can confirm. However, more
data are needed to confirm these findings in the future.

Disclosure: M. Koehm: None; S. Rischke: None; R. Gurke: None; G. Geißlinger: None; F. Behrens: AbbVie, 2, 6,
Boehringer Ingelheim, 2, 6, Bristol Myers Squibb, 2, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6,
Genzyme, 2, 6, Gilead, 2, 6, Janssen, 2, 5, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi, 2, 6,
UCB, 2, 6.

Abstract Number: 2427

Anti-CD19 Chimeric Antigen Receptor T Cell Therapy Induces
Multicompartmental B Cell Depletion in Peripheral Blood, Bone Marrow
and Lymph Nodes of Systemic Lupus Erythematosus

Ioanna Minopoulou1, Olaf Penack2, Fredrik Albach1, Artur Wilhelm3, Arnd Kleyer4, Dominic Borie5, Vincent Casteleyn1,
Robert Biesen1, Philipp Enghard6, Thomas Dörner7, Norman Drzeniek8, Jan Zernicke1, Tobias Alexander3, Kamran
Movassaghi2, Marie Luise Hütter-Krönke9, Eva Schrezenmeier6, Adrian Schreiber10, udo schneider1, Lars Bullinger11,
Gerhard Krönke12 and David Simon13, 1Department of Rheumatology and Clinical Immunology, Charité -
Universitätsmedizin Berlin, Berlin, Germany, Berlin, Germany, 2Department of Hematology, Oncology and Tumor
Immunology, Charité University Medicine Berlin, Campus Virchow Klinikum, Berlin, Germany, Berlin, Germany,
3Department of Rheumatology and Clinical Immunology, Charité - Universitätsmedizin Berlin, Berlin, Germany/
Deutsches Rheuma-Forschungszentrum Berlin, Berlin, Germany, Berlin, Germany, 4Department of Rheumatology and
Clinical Immunology, Charité - Universitätsmedizin Berlin, Berlin, Germany/ Department of Internal Medicine
3, University of Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany/ Deutsches Zentrum für
Immuntherapie (DZI), University of Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Berlin,
Germany, 5Kyverna Therapeutics, Inc., Emeryville, CA, 6Department of Nephrology and Medical Intensive Care, Charité-
Universitätsmedizin, Berlin, Germany/ Deutsches Rheuma-Forschungszentrum Berlin, Berlin, Germany, Berlin,
Germany, 7Department of Medicine, Rheumatology and Clinical Immunology,Charite Universitätsmedizin Berlin,
Germany and DRFZ, Berlin, Berlin, Germany, 8Department of Rheumatology and Clinical Immunology, Charité -
Universitätsmedizin Berlin, Berlin, Germany/ Berlin Institute of Health at Charité-Universitätsmedizin Berlin, BIH Center
for Regenerative Therapies (BCRT), Berlin, Germany/ Charité - Universitätsmedizin Berlin, Corporate member of Freie
Universität Berlin and Humboldt- Universität zu Berlin, Berlin-Brandenburg School for Regenerative Therapies (BSRT),

Figure 1C: Sphingomyelins selected by the model for optimal discrimination between disease activity related groups.
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Berlin, Germany/Charité- Universitätsmedizin Berlin, Corporate Member of Freie Universität Berlin and Humboldt-
Universität zu Berlin, Institute of Medical Immunology, Berlin, Germany, Berlin, Germany, 9Department of Hematology,
Oncology and Cancer Immunology, Charité University Medicine Berlin, Campus Steglitz, Berlin, Germany, Berlin,
Germany, 10Department of Nephrology and Medical Intensive Care, Charité-Universitätsmedizin, Berlin, Germany,
Berlin, Germany, 11Department of Hematology, Oncology and Tumor Immunology, Charité University Medicine Berlin,
Campus Virchow Klinikum, Berlin, Germany/ Experimental and Clinical Research Center, Charité - Universitätsmedizin
Berlin andMax Delbrück Center for Molecular Medicine in the Helmholtz Association, Berlin, Germany, Berlin, Germany,
12Rheumatology, Charité, Berlin, Germany, 13Department of Rheumatology and Clinical Immunology, Charité -
Universitätsmedizin Berlin, Berlin, Germany/ Department of Internal Medicine 3, University of Erlangen-Nuremberg and
Universitätsklinikum Erlangen, Erlangen, Germany/Deutsches Zentrum für Immuntherapie (DZI), University of Erlangen-
Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-CD19 chimeric antigen receptor (CAR) T cells have emerged as a promising therapeutic option
for treatment-refractory patients with B cell-mediated diseases such as systemic lupus erythematosus (SLE) (Mackensen A
et al. Nat Med 2022, Müller F et al. NEJM 2024). Anti-CD19 CAR T cells trigger a rapid B cell depletion in the peripheral blood

Figure 1. a. Representative dot plots showing FACS analysis of B cells from the peripheral blood before and after 16 weeks of anti-CD19 CAR T
cell therapy stained with anti-CD38 and anti-CD27. b. Dot plots of FACS staining of peripheral blood anti-CD19 CAR T cells for CD4, CD8,
PD-1 (as a marker of T cell exhaustion) and CD69 (as a marker of T cell activation) at week 16 post-treatment.
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Figure 2.a. Representative dot plots depicting FACS analysis of B cells from the bone marrow 16 weeks post-treatment stained with anti-CD14,
anti-CD19, antiCD38 and anti-CD27. b. Dot plots of FACS staining of bone marrow anti-CD19 CAR T cells for CD4, CD8, PD-1 (as a marker of
T cell exhaustion) and CD69 (as a marker of T cell activation) at week 16 post-treatment.

Figure 3.a. Dot plots illustrating FACS analysis of B cells from the lymph node 16 weeks post-treatment stained with anti-CD14, anti-CD19,
antiCD38 and anti-CD27. b. Dot plots of FACS staining of lymph node anti-CD19 CAR T cells for CD4, CD8, PD-1 (as a marker of T cell exhaustion)
and CD69 (as a marker of T cell activation) at week 16 post-treatment.

4925

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



and simultaneously induce clinical remission. However, the effect of anti-CD19 CAR-T cell therapy in the bone marrow and
lymph nodes of SLE patients has not yet been investigated.

Methods: A 46-year-old male patient with severe, treatment-refractory SLE underwent autologous anti-CD19 CAR T cell
therapy with KYV-101 following lymphodepletion with fludarabine (15mg/m2 due to impaired kidney function) and cyclo-
phosphamide (300mg/m2). Whole blood samples were obtained before and after anti-CD19 CAR T cell therapy. Addition-
ally, bone marrow and inguinal lymph node biopsies were performed 16 weeks post-treatment. B and T cell immune
phenotyping were conducted using flow cytometry.

Results: Significant clinical improvement was observed 16 weeks after anti-CD19 CAR T cell infusion (SLEDAI 2K score
reduction of 10 points from baseline), despite cessation of other immunosuppressive therapies. Peripheral blood B cells dra-
matically decreased and remained absent through week 16 post-treatment (Figure 1a) while anti-CD19 CAR T cells
remained detectable (Figure 1b). Similarly, B cells and particularly CD19+ plasmablasts and CD19+ plasma cells in the bone
marrow were significantly diminished at week 16, with the few detected B cells exhibiting a naïve phenotype (CD27−CD38−

B cells) (Figure 2a). Anti-CD19 CAR T cells persisted in the bone marrow, where we observed an even distribution between
CD4+ and CD8+ CAR T cells. Most of them exhibited high PD-1 expression, indicating exhaustion (McLane L et al. Annu Rev
Immunol 2019) (Figure 2b). No B cells were detected in the lymph node at week 16 post-treatment (Figure 3a) and anti-
CD19 CAR T cells were also rare (Figure 3b).

Conclusion: In SLE, anti-CD19 CAR T cell therapy enables broad, tissue-based depletion of B cells in the peripheral blood,
bone marrow and lymph nodes 16 weeks post-treatment. These findings support the notion that anti-CD19 CAR T cell ther-
apy induces remission in patients with SLE through complete and sustained depletion of autoreactive B cells within primary
and secondary lymphatic organs.

Disclosure: I. Minopoulou: None; O. Penack: None; F. Albach: None; A. Wilhelm: None; A. Kleyer: None; D. Borie:
Kyverna Therapeutics, Inc., 3; V. Casteleyn: None; R. Biesen: None; P. Enghard: None; T. Dörner: AbbVie, 2, 5, Cel-
gene, 2, 5, Deutsche Forschungsgemeinschaft, 5, Eli Lilly, 2, 5, EMD Merck Serono, 2, 5, EU Horizon 2020 Harmo-
nicSS, 5, Gilead/Galapagos, 2, GSK, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Roche/GNE, 2, 5, Sanofi, 5, UCB Pharma, 5;
N. Drzeniek: None; J. Zernicke: None; T. Alexander: None; K. Movassaghi: None; M. Hütter-Krönke: None;
E. Schrezenmeier: None; A. Schreiber: None; u. schneider: None; L. Bullinger: None; G. Krönke: Kyverna Thera-
peutics Inc, 5, 6; D. Simon: None.

Abstract Number: 2428

Vitamin-D Effect on SLE- Scoping Review

Joud Enabi1, Rumeysa Ucar1, Maneesh Mannem2 and Sharafaldeen Bin Nafisah3, 1TTUHSC, odessa, 2UMMC,
Mississippi, 3KFMC, Riyadh, Saudi Arabia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disorder primarily affecting women with
diverse symptoms across multiple organs. Disease activity is assessed using tools like SLEDAI. Genetic mutations and envi-
ronmental factors, such as UV radiation and infections, contribute to its onset. Autoantibodies, including ANA and anti-

4926

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



dsDNA, lead to immune complex formation and tissue damage. Fatigue is common in SLE and correlates with low vitamin D
levels, though the causal relationship is unclear.

Methods: This scoping review followed the PRISMA guidelines. An electronic search on PubMed was conducted from
January 1980 to November 2023 using the string: (SLE OR systemic lupus erythematosus OR lupus OR lupus erythemato-
sus) AND (vitamin D OR Drisdol OR Calciferol OR cholecalciferol OR 1,25-dihydroxycholecalciferol OR ergocalciferol). Refer-
ences from meta-analyses, cohort studies, and review articles were also examined for relevant studies.

Results: The results indicate a significant relationship between vitamin D levels and systemic lupus erythematosus (SLE) dis-
ease activity. Low serum vitamin D levels are associated with increased disease activity in SLE patients. Meta-analyses sup-
port the potential role of vitamin D supplementation in managing SLE by showing an inverse correlation between vitamin D
levels and disease activity. Variations exist across ethnic populations and regions. Vitamin D supplementation appears to
benefit SLE, reducing disease scores and improving inflammatory markers. It is generally well-tolerated, even at higher
doses, but individual responsiveness varies. Some studies have conflicting findings regarding the impact of vitamin D on dis-
ease activity, with long-term supplementation studies showing mixed results. In vitro studies suggest that vitamin D has anti-
inflammatory and antiproliferative effects, influencing immune cell polarization and suppressing inflammatory responses.
Clinical trials show an increase in regulatory T cells and a decrease in pro-inflammatory cells following vitamin D supplemen-
tation in SLE patients. Regarding extramusculoskeletal complications of SLE, such as fatigue and cardiovascular disease,
studies have explored the relationship between vitamin D levels and these outcomes. While some studies show an inverse
correlation between serum vitamin D levels and fatigue, others have conflicting results. A randomized controlled trial indi-
cates reduced fatigue with vitamin D supplementation in adolescent SLE patients. Additionally, low vitamin D levels are asso-
ciated with hypertension, hyperlipidemia, and endothelial dysfunction in SLE patients, but causality and the benefits of
supplementation require further investigation.

Conclusion: The scoping review explores the relationship between vitamin D and systemic lupus erythematosus (SLE),
highlighting thaeprevalence of low vitamin D levels among SLE patients. While evidence suggests a link between vitamin D
levels and SLE activity, the efficacy of supplementation is uncertain due to conflicting study results. The impact on extramus-
culoskeletalsymptoms remains inconclusive, emphasizing the need for more research and caution in clinical applications.

Disclosure: J. Enabi: None; R. Ucar: None; M. Mannem: None; S. Bin Nafisah: None.
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Abstract Number: 2429

Impact of Hydroxychloroquine Level on ECG QTC Interval in Patients with
Rheumatic Systemic Autoimmune Diseases: A Real-life Study

Carmen Raya-Santos1, José Rosas-G�omez de Salazar2, Mariana Marco3, Ana Pons-Bas3, Rocío Gallego Campuzano4,
Juan Carlos Cortes4, Lara Pons-Canet3, Maruan Shalabi3, José Miguel Senabre3, José Antonio Bernal5, Gregorio Santos-
Soler6, Xavier Barber7 and Jose Alberto Garcia Gomez7, 1Hospital Marina Baixa, Villajoyosa (Alicante), Spain, 2Hospital
Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana, Spain, 3Hospital Marina Baixa, Villajoyosa, Spain,
4Hospital Marina Baixa, Villajoyosa, Comunidad Valenciana, Spain, 5Hospital Marina Baixa (Villajoyosa), Alicante, Spain,
6Hospital Marina Baixa, Villajoyosa, 7Miguel Hernandez University, Villajoyosa, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The administration of hydroxychloroquine-sulphate (HCQ) can lead to the risk of QTc prolongation
and cardiac arrhythmias. We evaluated the HCQ concentration and the incidence of QTc prolongation among patients with
systemic autoimmune diseases treated with HCQ for at least 1 year.

Methods: We studied 108 subjects with different systemic autoimmune diseases treated with HCQ at doses ranging from
200-400 mg per day or more than 1 year. Additionally, we included 56 subjects, matched for age and sex distributions,
who had not received HCQ treatment as control group. HCQ concentration was measured using liquid chromatography,
and QTc intervals were evaluated using established guidelines. The primary outcome measure sought was a QTc interval
> 440 mg, considered pathological.

In patients with SARD was collected: 1) Epidemiological data: age, sex, weight, concomitant diseases, current treatment. 2)
SARD: diagnosis, year of diagnosis, disease evolution time, clinical and autoimmunity data, treatment and dose. 3) HCQ:
timen in treatment, toxicity, symptoms and serum level. 4) ECG: QTc interval and heart rate (HR).

Results: The mean age of the patients in the total population was 55 years [range: 25-92; SD ±14], with 90% being women.
The mean duration of HCQ therapy was 8±6,4 years, at a mean dose of 245±83.8mg and 3.7±1.3mg/kg/day of HCQ.
Among those treated with HCQ, 39 (37%) individuals showed QTc interval > 440 ms compared with 9 (16%) in the control
group (p= 0,49). There was no difference in serum HCQ concentrations between patients with QTc prolongation (192.5 ±
131.5 ng/mL) and those with normal QTc interval (182.3 ± 121.5 ng/mL; p=0.67). Patients with QTc prolongation had a
higher frequency of underlying diseases associated with QTc prolongation than patients with normal QTc (20% vs 6%;
p=0.004). The use of drugs with potential risk was not associated with QTc prolongation.

Among patients with HCQ level >100 ng/mL (n: 83/76%) vs <100 ng/mL (n: 25/23%), serum level (224.1 ng/mL [116] vs
58 [20.4], p< 0.0001), and dose of HCQ in mg/kg (3.76 [1.4] vs 3.18 [1.0], p=0.05), is significantly higher at levels >100
mcg/L. No relationship was observed between the HCQ level and the QTc result.

Conclusion: In patients with EAS treated with maintenance doses of 200-400 mg of HCQ per day and with weight-adjusted
mean doses of 3.7 mg/kg/day: 1) The serum level of HCQ is not related to the prolongation of the interval QTc of the ECG. 2)
QTc is significantly related to age, heart rate and underlying diseases. 3) Patients on long-term treatment with HCQ also
receive other common drugs that can influence QTc, however, it does not seem to cause serious symptoms of interest. 4)
EAS per se does not affect the QTc result.
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Disclosure: C. Raya-Santos: None; J. Rosas-G�omez de Salazar: None; M. Marco: None; A. Pons-Bas: None;
R. Gallego Campuzano: None; J. Cortes: None; L. Pons-Canet: None; M. Shalabi: None; J. Senabre: None;
J. Bernal: None; G. Santos-Soler: None; X. Barber: None; J. Garcia Gomez: None.
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Abstract Number: 2430

Dapirolizumab Pegol Impacts Important Immunologic Pathways in
Systemic Lupus Erythematosus: Pharmacodynamic Analysis of T Cell and
Antigen Presenting Cell Pathways from a Phase 2b Trial

Alex S. Powlesland1, Ioana Cutcutache1, Andrew Skelton1, Anthony Shock1, Matthew Page1, Eris Bame2, Janine Gaiha-
Rohrbach2, George Stojan3, Ania Skowera1, Christian Stach4 and Thomas Dörner5, 1UCB Pharma, Slough,
United Kingdom, 2Biogen Inc., Cambridge, MA, 3UCB Pharma, Atlanta, GA, 4UCB Pharma, Monheim amRheim, Germany,
5Department of Medicine, Rheumatology and Clinical Immunology,Charite Universitätsmedizin Berlin, Germany and
DRFZ, Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: CD40-CD40L interactions play a pivotal role in systemic lupus erythematosus (SLE) pathogenesis
by orchestrating a range of immune and inflammatory responses involving B cells, T cells, and antigen-presenting cells
(APCs).1 Dapirolizumab pegol (DZP) is a polyethylene glycol-conjugated antigen-binding fragment lacking a functional Fc
domain that inhibits CD40L,2 under investigation in a phase 3 trial in SLE (PHOENYCS GO; NCT04294667). This post hoc
pharmacodynamic analysis explores the impact of DZP on T cell and APC pathways using data from the phase 2b trial in
SLE (RISE; NCT02804763).2

Methods: In RISE, patients (pts) received placebo (PBO) or DZP (6/24/45 mg/kg) alongside standard of care (SOC) for
24 weeks (wks); adults with active SLE with moderate-to-severe disease manifestations receiving stable doses of SOC
treatments were included in the trial.2 Analyses focused on a subgroup of pts from RISE similar to the PHOENYCS GO pop-
ulation, namely those who had acute flare with low complement or persistent disease activity (n=131), previously identified
as predictors of a lower response to SOC+PBO.3 Results are shown for PBO and DZP 24 mg/kg.

Protein analysis was conducted on serum samples at baseline (BL) and Wks 2, 8, and 24, using the Olink® Target 96 Inflam-
mation panel of protein biomarkers. RNA sequencing was performed on blood samples at BL and Wks 2, 4, 12, and 24.

Gene expression changes were analyzed for pathways relevant to SLE immunopathology using competitive gene set tests.4

Differential expression results for DZP treatment were corrected for SOC effects. Pts were stratified post hoc by BL T cell-
associated gene expression using a T cell gene signature derived from single cell gene expression data.5

Results: Of 92 proteins measured, DZP significantly downregulated 4 proteins (CCL19, IL12B, TNFRSF9 [CD137], and
TNFA) across all timepoints, and 3 proteins (TNFB, CXCL9, and CD6) at Wks 2 and 8 vs BL, compared with PBO vs
BL. These were mostly associated with T cell activation, including co-stimulatory proteins IL12B (primarily produced by pro-
fessional APCs)6 and TNFSFR9, and CCL19 and CXCL9 chemokines.

At BL, across all treatment arms, 54/120 (45%) pts had high T cell-associated gene expression. In these pts, DZP signifi-
cantly downregulated expression of genes associated with T cell activation and related adaptive immune processes, includ-
ing antigen processing/presentation and type II interferon (IFN-γ) responses.

All effects were observed as early as Wk 2 following a single DZP dose.
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Conclusion: Beyond its known effects on B cells and IFN signaling,7 these data demonstrate targeted effects of DZP on T
cell activation, antigen presentation, and proinflammatory cytokines, such as IFN-γ, involved in adaptive immune responses
related to SLE. These findings support the broad mechanism of action of DZP in modulating multiple aspects of SLE
immunopathology.

References: 1. Ramanujam M. Autoimmun Rev. 2020;19(11):102668; 2. Furie RA. Rheumatology (Oxford).
2021;60:5397–407; 3. Askanase A. Ann Rheum Dis. 2023;82(Suppl 1); 4. Wu D. Nucleic Acids Res. 2012;40(17):e133;
5. Mandric I. Nat Commun. 2020;11(1):5504; 6. Ullrich KA. EXCLI J. 2020;19:1563–89; 7. Cutcutache I. Arthritis
Rheumatol. 2023;75(suppl 9).

Disclosure: A. Powlesland: UCB Pharma, 3, 11; I. Cutcutache: UCB Pharma, 3, 11; A. Skelton: UCB Pharma, 3, 11;
A. Shock: UCB Pharma, 3, 11;M. Page: UCB Pharma, 3, 11; E. Bame: Biogen Inc., 3, 11; J. Gaiha-Rohrbach: Biogen
Inc., 3, 11; G. Stojan: UCB Pharma, 3, 11; A. Skowera: UCB Pharma, 3, 11; C. Stach: UCB Pharma, 3, 11; T. Dörner:
AbbVie, 2, 5, Celgene, 2, 5, Deutsche Forschungsgemeinschaft, 5, Eli Lilly, 2, 5, EMD Merck Serono, 2, 5, EU Horizon
2020 HarmonicSS, 5, Gilead/Galapagos, 2, GSK, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Roche/GNE, 2, 5, Sanofi, 5, UCB
Pharma, 5.

Abstract Number: 2431

DORIS Remission in Patients with SLE Treated with Anifrolumab: Post
Hoc Analysis from TULIP-1 and TULIP-2 Trials in Patents with No Reported
History of Prior Immunosuppressant Use

doria Andrea1, Ronald Van Vollenhoven2, Eric Morand3, Catharina Lindholm4, Jonatan Hedberg4, Miina Waratani5 and
Danuta Kielar6, 1University of Padova, Padova, Italy, 2Department of Rheumatology and Clinical Immunology,
Amsterdam University Medical Centers, Amsterdam, Netherlands, 3School of Clinical Sciences, Monash University,
Melbourne, Victoria, Australia, 4BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden, 5Biopharmaceuticals
Medical, AstraZeneca, Cambridge, United Kingdom, 6Biopharmaceuticals Medicine, AstraZeneca, Cambridge,
United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: 2023 EULAR recommendations for the management of SLE open up the option for early treatment
initiation with biologics without the requirement to fail immunosuppressants/DMARDs in patients who did not respond ade-
quately to antimalarials alone or in combination with glucocorticoids (GC).1 There are limited data demonstrating clinical ben-
efits of using biologics in immunosuppressant-naïve patients with SLE treated with either antimalarials, oral GCs, or the
combination.

Objective To investigate DORIS (Definition of Remission in SLE) remission attainment in patients with moderate to severe
SLE treated with intravenous anifrolumab 300 mg or placebo in the TULIP-1 (NCT02446912)2 or TULIP-2
(NCT02446899)3 phase 3 trials who had no reported history of prior immunosuppressant use.

Methods: The sample for this post hoc analysis consisted of a subset of patients from TULIP-1 and TULIP-2 trials who were
‘immunosuppressant-naïve’, defined as patients with a treatment history at enrollment of antimalarial or oral GCs, or the
combination of antimalarials and GCs, but without recorded history of prior use of immunosuppressants or DMARDs.
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DORIS remission attainment was assessed for the period after randomization. DORIS remission was defined as total clinical
SLEDAI-2K score (sum of all SLEDAI-2K items except increased DNA binding and low complement) =0, physician global
assessment < 0.5, and prednisone/equivalent dosage ≤5 mg/day. DORIS attainment was analyzed using a stratified
Cochran–Mantel–Haenszel approach.

Results: A total of 257 patients (anifrolumab 300 mg, n=127; placebo, n=130) in the pooled TULIP-1 and TULIP-2 trial data-
set were immunosuppressant naïve. Among this subgroup, 21 (16.2%) of immunosuppressant-naïve patients in the anifro-
lumab 300 mg group attained DORIS remission at Week 52 compared with 7 (6.0%) of immunosuppressant-naïve patients
in the placebo group (treatment difference: 10.2% [95%CI: 1.3–19.1], nominal P=0.0242). DORIS attainment rates generally
increased from baseline through to Week 52 (Figure 1).

Conclusion: In this post hoc analysis, a higher proportion of immunosuppressant-naïve patients with moderate to severe
SLE treated with anifrolumab attained DORIS remission at Week 52 compared with those who received placebo. These
results are consistent with EULAR recommendations to consider initiating treatment with biologics early, before
immunosuppressants.

References

1. Fanouriakis A, et al. Ann Rheum Dis. 2019;78(6):736–45.
2. Furie RA, et al. Lancet Rheumatol. 2019;1(4):e208–e19.
3. Morand EF, et al. N Engl J Med. 2020;382(3):211–21.

Disclosure: d. Andrea: AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Otsuka, 2, 6; R. Van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, Biogen,
2, Biotest, 2, Bristol Myers Squibb, 5, Celgene, 2, Eli Lilly, 5, Galapagos, 2, 6, Gilead, 2, GSK, 5, Janssen, 2, 6, Pfizer,
2, 6, 12, Support for educational programs, Roche, 12, Support for educational programs, Servier, 2, UCB, 2, 5, 6;
E. Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly,
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5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6,
Takeda, 2, 5, UCB, 5, Zenas, 2; C. Lindholm: AstraZeneca, 3; J. Hedberg: AstraZeneca, 3, 11;M. Waratani: AstraZe-
neca, 3; D. Kielar: AstraZeneca, 3, 11.

Abstract Number: 2432

In Vitro and In Vivo Evidence of the Steroid-Sparing Potential of
Afimetoran, an Equipotent Toll-Like Receptor 7/8 Dual Antagonist

Shailesh Dudhgaonkar1, Siva Subramani2, Puneet Chopra2, Anjuman Rudra2, Sourabha Palachandra2, Nikita Sanjay
Bhatt2, Veeresh Pabbala2, Sabariya Selvam2, Mobeen Shaik2, Amit Anand2, Benjamin King3, Kristina Chadwick3, Alaric
Dyckman3, Qihong Zhao3, Frédéric Baribaud3, Ramya Janardhana4 and Vineeta Shobha5, 1Bristol Myers Squibb,
Bangalore, India, 2Biocon BMS Research Center, Syngene International Ltd, Bangalore, India, 3Bristol Myers Squibb,
Princeton, NJ, 4St. John’s Medical College, Bengaluru, India, Bangalore, India, 5St. John’s Hospital, Bangalore, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE is a highly heterogeneous chronic autoimmune disease, with glucocorticoid therapy as the
standard of care. SLE control requires high steroid doses; long-term use can have serious side effects. Thus, a novel
steroid-sparing therapeutic agent may markedly improve lupus management. Activation of toll-like receptors (TLRs) 7 and
8 plays a critical role in lupus disease biology, and their blockade leads to a significant reduction in lupus manifestations.1-3

TLR7/8 are important endosomal receptors involved in innate immunity, and their activation via nuclear factor (NF)-кβ con-
tributes to steroid resistance.4 Previously, we showed that afimetoran, an equipotent dual antagonist of TLR7/8 currently
in clinical development for SLE treatment, demonstrates steroid-sparing effects with in vitro assays for apoptosis of human
plasmacytoid dendritic cells (pDCs) and B cells, and in vivo in an NZB/W mouse model of spontaneous lupus.4 This study
provides additional insights into the cellular and molecular mechanisms underlying the steroid-sparing effects of afimetoran
in vitro and in vivo.

Methods:Whole blood (WB) samples from patients with SLE were treated in vitro with afimetoran and/or prednisolone with
DMSO (dimethyl sulfoxide) as a control. Following incubation, supernatants were analyzed for cytokines using the Luminex
platform, and the proportion of apoptotic B cells and pDCs was assessed using annexin V staining with flow cytometry. Ste-
roid response was assessed in gardiquimod-stimulated peripheral blood mononuclear cells. Vehicle or selected doses of afi-
metoran and/or prednisolone (once daily) were further tested in vivo using BXSB mice, a model of spontaneous lupus and
proliferative glomerulonephritis. Survival, kidney injury, serum titers of autoantibodies such as anti-Smith, anti-
ribonucleoprotein, anti–Sjögren’s-syndrome-related antigen A autoantibodies, and plasma cytokines such as IL-12p40
were assessed in all treatment groups.

Results: WB samples treated with afimetoran alone or combined with prednisolone showed suppression of various cyto-
kines. An improved steroid response was seen with afimetoran in gardiquimod-stimulated peripheral blood mononuclear
cells. A notable increase in prednisolone-induced apoptosis of pDCs and B cells was also observed with afimetoran, com-
pared with prednisolone alone or DMSO control. Afimetoran-treated mice showed significant suppression of kidney injury
markers, plasma cytokines, IFN-secreting pDCs, and autoantibody titers compared with the control (P < 0.05 to P <
0.001). Afimetoran combined with prednisolone showed higher suppression of the above markers than either treatment
alone.
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Conclusion: These translational and preclinical data further demonstrate that afimetoran can block TLR7/8 and has steroid-
sparing potential in patients with SLE, lupus nephritis, and other autoimmune conditions requiring immunosuppressant
therapy.

Refs:

1. Dudhgaonkar S, et al. Arthritis Rheumatol 2021;73(suppl 9):0470.
2. Dudhgaonkar S, et al. Presented at LUPUS CORA 2021; Oct 6–9, 2021. Abst 238.
3. Sreekantha RK, et al. ACS Med Chem Lett 2022;13(5):812–818.
4. Dudhgaonkar S, et al. Presented at ACR Convergence 2023; Nov 10–15, 2023. Poster 0897

Disclosure: S. Dudhgaonkar: Bristol-Myers Squibb(BMS), 3, 11; S. Subramani: Syngene International Limited, 3;
P. Chopra: Syngene International Limited, 3, 11; A. Rudra: Syngene International Limited, 3; S. Palachandra: Syn-
gene International Limited, 3; N. Bhatt: Syngene International Limited, 3; V. Pabbala: Syngene International Limited,
3; S. Selvam: Syngene International Limited, 3; M. Shaik: Syngene International Limited, 3; A. Anand: Syngene Inter-
national Limited, 3; B. King: Bristol-Myers Squibb(BMS), 3;K. Chadwick: Bristol-Myers Squibb(BMS), 3; A. Dyckman:
Bristol-Myers Squibb(BMS), 3, 11; Q. Zhao: Bristol-Myers Squibb(BMS), 3; F. Baribaud: Bristol-Myers Squibb(BMS),
3, 11; R. Janardhana: None; V. Shobha: None.
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Sequential Pneumococcal Vaccination in SLE: Immunogenicity, Side
Effects and Comparison with PPSV23 Vaccination

Rudrarpan Chatterjee1, Sai Yasaswini Kommaraju2, Shincy MR3 and Amita Aggarwal4, 1Sanjay Gandhi Postgraduate
Institute of Medical Sciences, Lucknow., Lucknow, Uttar Pradesh, India, 2Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow, Uttar Pradesh, India, 3Central research lab, Kampewgowda Institute of Medical Sciences,
Bengaluru, 4Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, India, Lucknow, Uttar Pradesh, India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SLE patients have increased risk of invasive pneumococcal disease due to immune dysregulation
and drugs used in these patients. EULAR 2019 recommendation suggest sequential vaccination with the conjugate vaccine
followed by PPSV23 for SLE patients. However, the data on immunogenicity of sequential vaccination in SLE is very limited.
The sequential vaccine is more expensive and logistically difficult in low- and middle-income countries (LIMC). Thus, we
compared the immunogenicity of the two regimens in SLE patients.

Methods: Adult patients with SLE (ACR/EULAR 2019 criteria) with no change in disease activity (SLEDAI) and back-
ground immunosuppressive drugs in last 3 months and on a stable dose of prednisolone ≤10 mg/day were included
after informed consent. Participants in sequential arm received 10-valent conjugate pneumococcal vaccine followed
by the PPSV23 after 3 months. The second arm received only the PPSV23 vaccine. Baseline and 12-14 weeks
post-vaccination samples were used to assess immunogenicity of the vaccine. Antibody responses to 5 serotypes
common in India (1, 5, 6B,14 and 19F) of the pneumococci were measured using ELISA. A positive response was
defined as at least 2-fold increase from baseline in 3 out of the 5 serotypes tested. Opsonopagocytic assay was done
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to assess opsonic index of antibodies in some samples. In addition, side-effects and disease flares (SELENA SLEDAI
flare index) was also assessed. 40 subjects were enrolled in each vaccine arm. In addition, 15 healthy adult subjects
were enrolled for studying the response to PPSV23.

Table 1

Table 2
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Results: Among 40 in PPSV23 arm 2 were lost to follow and 3 patients baseline serum samples could not be traced in the
lab as they were collected during COVID time. Among 40 in sequential arm 37 patients came for next vaccine while 3 patients
were lost to follow up. Among 37, one refused 2nd dose, 1 was found to be pregnant, and in 1 patient the dose was delayed
due to UTI. The baseline parameters were comparable among the two groups (Table 1)

Patients with SLE had a poorer response to PPSV23 as compared to healthy controls (26/35 versus 15/15, p=0.03).
Patients vaccinated with sequential vaccine had numerically better response as compared to PPSV23 (28/34 [82.35%] ver-
sus 26/35 [74.28%] [Table 2]. Antibodies generated improved opsonic index. The average fold change in all 5 serotypes was
not different between sequential and PPSV23 vaccination. All 15 non-responders were on prednisolone while among
responders only 41/54 (76%) were on prednisolone but there was no difference in immunosuppressive usage.

In sequential vaccination, 1 patient each had pain at injection site, migraine, fever, fatigue after conjugate vaccine dose and
1 had fever after receiving PPSV 23. 1 patient who had NPSLE in past developed Miller Fisher variant of GBS 4 months after
conjugate vaccine dose. In PPSV group 1 each had pain & swelling at injection site, Herpes zoster, headache & fever. None
of the healthy control had any side effects.

In PPSV23 arm 3 minor flares were seen while in sequential arm 1 major and 1 minor flare was seen over 6 months.

Conclusion: Both vaccination strategies are safe and give adequate antibody response. Thus, in LMIC a single dose of
PPSV23 may be adequate.

Disclosure: R. Chatterjee: None; S. Kommaraju: None; S. MR: None; A. Aggarwal: None.
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ESK-001, an Allosteric TYK2 Inhibitor, Maximally Suppresses Type
1 Interferon, a Therapeutic Pathway Central to SLE and CLE

Nicole Narayan1, Joshua Hoffman2, Claire Langrish1, Sibel Ucpinar3, Pedro Corpuz3, Barbara Mittleman4 and Mera
Tilley2, 1Alumis, South San Francisco, CA, 2Alumis Inc, South San Francisco, CA, 3Alumis, South San Francisco, 4Alumis,
Inc., San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: ESK-001 is a potent, highly selective, oral, allosteric small molecule inhibitor of TYK2 currently being
investigated in adults with active SLE in the LUMUS trial. The recent ESK-001 STRIDE trial achieved high rates of clinical
response in moderate to severe psoriasis in a dose-dependent manner, with the highest at the top 40 mg BID dose. The
STRIDE study undertook transcriptomic analyses in blood and skin to characterize ESK-001’s ability to down regulate cyto-
kine pathways such as type I interferons that signal through TYK2 and are thought to be central to SLE/CLE pathogenesis.

Methods: Public Expression Data: Data from the following series accessions from Gene Expression Omnibus (GEO) were
used for analysis: GSE109248, GSE110169, GSE112087, and GSE154851. For GSE109248, GSE110169 and
GSE154851, normalized microarray values were analyzed using the limma package in R. For GSE112087, raw RNA-seq
count tables were analyzed with DESeq2.
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STRIDE Psoriasis Trial Data: RNA-sequencing (RNA-seq) of whole blood and skin was conducted at multiple time points
during the 12-week dosing period and after a 4-week washout period. Skin punch biopsies were collected at baseline and
week 12. Reads were aligned to the genome and transcriptome using STAR, and transcripts were quantified with Salmon.
Gene level counts were normalized with the DESeq2 package. Type 1 IFN scores were calculated by taking median expres-
sion of HERC5, RSAD2, IFI27, and IFIT1 (Northcott et al 2022) for the Dxterity type 1 IFN score and IFI44, IFI44L, 1IFIT3,
LY6E, and MX1 (Brkic et al 2013) for the Brkic IFN signature.

Results: Analysis of SLE case-control gene expression data substantiated two definitions of Type 1 IFN response. STRIDE
blood and skin RNA-seq analyses show that ESK-001 administration suppresses expression of these two type 1 IFN scores
in a dose-dependent manner. Additionally, we found expression of a novel blood PD biomarker to also be dose-dependent
and fully suppressed by ESK-001 administration. Further analysis of four public gene expression datasets of SLE blood and
CLE skin shows that expression of the novel TYK2 biomarker is highly elevated in patients vs control.

Conclusion: ESK-001 is a selective TYK2 inhibitor that demonstrates dose-dependent suppression of key pathways that
are dysregulated in SLE. Blood RNA-seq shows maximal inhibition of of pathways believed to be central to the pathophys-
iology of SLE such as type 1 IFN gene expression signatures at the ESK-001 40 mg BID dose. Type 1 IFN was also sup-
pressed in the skin at the top 40mg BID dose. Analysis of public gene expression datasets of SLE blood and CLE skin
shows significant enrichment of type 1 IFN signature genes and our novel PD biomarker in SLE compared to controls. These
findings support the dose range (including 40 mg BID dose) in the ongoing SLE Ph2b LUMUS study.

Disclosure: N. Narayan: Alumis Inc, 3, 11; J. Hoffman: Alumis Inc, 3, 11; C. Langrish: Alumis, 3, 11; S. Ucpinar: Alu-
mis, 3, 11; P. Corpuz: Alumis, 3, 11; B. Mittleman: Alumis, 3, 11; M. Tilley: Alumis Inc, 3, 11.
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Attainment of Remission, Use of Immunomodulatory/suppressive
Agents and Gradual Dose Tapering May Facilitate Flare-free Withdrawal
of Glucocorticoids in Patients with Systemic Lupus Erythematosus

Spyridon Katechis1, Sofia Pitsigavdaki2, Myrto Nikoloudaki2, Panagiotis Garantziotis3, Ettore Silvagni4, Argyro Repa2,
Antonio Marangoni5, Irini Flouri6, Nestor Avgoustidis7, Konstantinos Parperis8, Marcello Govoni5, Prodromos
Sidiropoulos9, Dimitrios Boumpas10, Antonios Fanouriakis1, George Bertsias2 and Alessandra Bortoluzzi5,
1Rheumatology and Clinical Immunology Unit, 4th Department of Internal Medicine, Attikon University Hospital, Joint
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Greece, 2Rheumatology and Clinical Immunology, University of Crete School of Medicine, Heraklion, Greece, Heraklion,
Greece, 3Department of Internal Medicine 3-Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-
Nürnberg, Erlangen, Germany, Erlangen, Germany, 4Rheumatology Unit, Department of Medical Sciences, University of
Ferrara and Azienda Ospedaliero-Universitaria S.Anna, Ferrara, Italy, Ferrara, 5Rheumatology Unit, Department of
Medical Sciences, University of Ferrara and Azienda Ospedaliero-Universitaria S.Anna, Ferrara, Italy, Ferrara, Italy,
6Rheumatology and Clinical Immunology, University of Crete School of Medicine, Heraklion, Greece, Heraklio, Crete,
Greece, 7University Hospital, Rheumatology and Clinical Immunology,, Heraklion, Greece, 8University of Cyprus Medical
School, Nicosia, Cyprus, 9University of Crete, Laboratory of Rheumatology, Autoimmunity and Inflammation. University
Hospital, Rheumatology, Clinical Immunology. Institute of Molecular Biology and Biotechnology, Foundation for
Research and Technology, Heraklion, Greece, HERAKLIO, Greece, 104th Department of Internal Medicine, "Attikon"
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Background/Purpose: For patients with SLE who are treated with glucocorticoids (GC), discontinuation of the latter is an
important goal. However, the clinical conditions under which this can be safely achieved without increasing the risk for exac-
erbation remain ill-defined, particularly in cases of moderate to severe disease activity. We aimed to discern factors associ-
ated with the risk for flare in SLE patients who discontinued GC.

Methods: Retrospective cohort study of 384 adult SLE patients with moderate-to-severely active disease at entry (SLEDAI-
2K ≥6 and/or PGA ≥1.5, requiring treatment intensification with ≥20 mg/day prednisone equivalent and/or initiation with
immunosuppressive or biological agent), with 5 years median follow-up. Survival analysis methods, encompassing
Kaplan-Meier (KM) estimation and Cox regression, and generalized linear models were employed to explore the risk for flares
(SELENA-SLEDAI flare index) following GC withdrawal, in relation to attainment of remission (DORIS) or low disease activity
state (LLDAS), time spent in remission, concomitant use of immunomodulatory/-suppressive agents, and speed of GC
tapering.

Results: During follow-up, 71% of patients discontinued GC at least once. Following discontinuation, the KM-estimated risk
of flares and severe flares at 6, 12, and 24 months was 0.35, 0.50, and 0.67, and 0.15, 0.22, and 0.32, respectively. Being in
LLDAS or DORIS at the time of GC withdrawal was protective against subsequent flares, with hazard ratios (HRs) of 0.71
(95% CI 0.50-1.01) and 0.41 (95% CI 0.28-0.61), respectively (Figure 1). An 11% reduction in flare risk (P < 0.001) was
observed for every three months duration of remission prior to GC withdrawal. Hydroxychloroquine use was associated with
a lower risk of severe flares (HR: 0.50, 95% CI: 0.33-0.75), while mycophenolate mofetil (MMF) and azathioprine (AZA) sig-
nificantly reduced the risk of total –but not severe– flares (HRs: 0.32, 95% CI: 0.13-0.79 and 0.48, 95% CI: 0.31-0.75,
respectively). Furthermore, the speed of GC tapering was correlated with subsequent flare risk; patients in whom tapering
from 7.5 mg/day prednisone equivalent to complete withdrawal was delayed for more than three months had lower risks
for both total and severe flares (HRs 0.69, 95% CI: 0.50-0.95, and 0.61, 95% CI: 0.38-0.97), respectively, and this effect
was independent of concurrent use of immunosuppressives. A risk-benefit analysis revealed that, in patients who discontin-
ued GC, the increased risk for flares (incidence rate ratio [IRR]: 1.65, 95% CI: 1.38-1.98, versus patients who continued GC)
and severe flares (IRR: 1.52, 95% CI: 1.16-2.01), was counterbalanced by a reduced risk for organ damage accrual (IRR:
0.37, 95% CI: 0.25-0.55).

Kaplan-Meier curves representing flare-free survival for a) total and b) severe flares (SELENA-SLEDAI flare index) among different groups of disease
activity, before GC discontinuation (top) and number-at-risk table (bottom); p: p-value of the corresponding log-rank test.
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Conclusion: A low disease activity or remission state, together with concurrent use of hydroxychloroquine and immunosup-
pressives, along with a gradual tapering tempo provides a relatively safer clinical context to attempt GC discontinuation
in SLE.

Disclosure: S. Katechis: None; S. Pitsigavdaki: None; M. Nikoloudaki: None; P. Garantziotis: None; E. Silvagni:
None; A. Repa: None; A. Marangoni: None; I. Flouri: None; N. Avgoustidis: None; K. Parperis: None; M. Govoni:
None; P. Sidiropoulos: None; D. Boumpas: None; A. Fanouriakis: None; G. Bertsias: None; A. Bortoluzzi: None.

Abstract Number: 2436

Characterization of RO7507062, a CD19-Targeting T-Cell Bispecific
Antibody (CD19TCB), and Design of Its Ongoing Phase 1 Trial in Systemic
Lupus Erythematosus

Florian Kollert1, Sarah Robertson2, Veit Erpenbeck2, Franziska Regenass-Lechner3, Remy Hallet3, Jason Neale2, Cary
M. Looney2, Nicolas Frances2, Celine Marban-Doran2, Sophia Fredrika Soehrman Brossard2, Laurie Millar4, Beki Finch5,
Johannes Sam6, Benjamin A. Fisher7, Maria Leandro8, Thomas Dörner9, Christian Klein10 and Franz Schuler2,
1University Hospital Basel, Basel, Switzerland, 2F. Hoffmann-La Roche Ltd., Basel, Switzerland, 3F. Hoffmann-La Roche
Ltd, Basel, Switzerland, 4F. Hoffmann-La Roche Ltd., Welwyn Garden City, England, United Kingdom, 5F. Hoffmann-La
Roche Ltd., Welwyn Garden City, United Kingdom, 6F. Hoffmann-La Roche Ltd, Schlieren, Zurich, Switzerland, 7University
of Birmingham, Birmingham, United Kingdom, 8University College London, London, United Kingdom, 9Department of
Medicine, Rheumatology and Clinical Immunology,Charite Universitätsmedizin Berlin, Germany and DRFZ, Berlin,
Berlin, Germany, 10F. Hoffman-La Roche Ltd., Schlieren, Zurich, Switzerland
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Background/Purpose: CD20-directed B-cell depletion therapy shows efficacy in hematological malignancies and in multi-
ple autoimmune indications. More recently, promising data for the use of CD19-targeted B-cell depletion and in particular
CD19 CAR-T cell therapies were reported for the treatment of autoimmune diseases. T-cell engaging bispecific antibodies
(TCB) lead to profound anti-tumor activity and have been approved for the treatment of relapsed or refractory B cell lym-
phoma patients, yet cytokine release is a dose-limiting side effect. We have developed a novel CD19-targeting TCB,
RO7507062, optimized to mediate profound B cell depletion with low systemic cytokine release. RO7507062 may become
a potential off-the-shelf treatment for patients with systemic lupus erythematosus (SLE) and other autoimmune diseases,
and is being evaluated in a Phase 1 study (NCT05835986). Here we report key preclinical characteristics and the design
of the ongoing Phase 1 study of RO7507062 in SLE patients.

Methods: In vitro B-cell depletion by RO7507062 was evaluated in human peripheral blood mononuclear cells (PBMCs).
The in vivo B-cell depletion efficacy and cytokine release profile of RO7507062 were assessed in humanized (using
CD34+ cord blood cells) NSG mice and cynomolgus monkeys. A first in human study is ongoing in patients with SLE.

Results: RO7507062 led to a concentration-dependent depletion of B cells in human PBMCs in vitro. In humanized NSG
mice, a single intravenous (i.v.) injection of RO7507062 led to potent and deep depletion of B cells in peripheral blood, lymph
nodes, spleen and bone marrow. Blood cytokine levels were only modestly increased and did not lead to notable clinical
signs. In cynomolgus monkeys, i.v. injection of RO7507062 led to dose-dependent B cell depletion, cytokine release, and
mild, transient clinical signs of cytokine release syndrome (CRS) at the highest dose. Cytokine release peaked at 2-6 hours
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after administration and returned to baseline within 72 hours post administration. Subcutaneous administration (s.c.) of
RO7507062 to cynomolgus monkeys was better tolerated than i.v, leading to similarly efficient peripheral B-cell depletion
(< 5 CD20+ B cells /ul blood) with less cytokine release. Fractionated dosing further increased the s.c tolerability.

The first-in-human study with s.c. administration of RO7507062 (NCT05835986) has been initiated and consists of two
parts: a single ascending dose (Part 1) and dose escalation with fractionated dosing (Part 2). In Part 2, two administrations
will be given seven days apart, with the first dose defined based on Part 1 data and the second dose escalated. Key end-
points of NCT05835986 are safety, tolerability, and pharmacokinetics. Pharmacodynamics of RO7507062, including T cell
activation, cytokine release, and B-cell depletion, will also be assessed.

Conclusion: RO7507062 was designed as a next generation off-the-shelf B-cell depleter dedicated for patients with auto-
immune diseases. A first-in-human study in patients with SLE is ongoing.

Disclosure: F. Kollert: Roche, 2, 5; S. Robertson: Roche, 3; V. Erpenbeck: Roche, 3, 11; F. Regenass-Lechner:
F. Hoffmann-La Roche Ltd., 3, Roche, 3; R. Hallet: Roche, 3; J. Neale: Roche, 3, 11; C. Looney: Roche, 3;
N. Frances: None; C. Marban-Doran: None; S. Soehrman Brossard: Roche, 3; L. Millar: None; B. Finch: Roche, 3;
J. Sam: Roche, 3; B. Fisher: Bristol Myers Squibb, 2, Gal�apagos, 2, 12, Research funding, Janssen, 2, 12, Research
funding, Novartis, 2, Roche, 2, Sanofi, 2, Servier Laboratories, 2, 12, Research funding, UCB, 2; M. Leandro: Roche
Basel, 1, 6; T. Dörner: AbbVie, 2, 5, Celgene, 2, 5, Deutsche Forschungsgemeinschaft, 5, Eli Lilly, 2, 5, EMDMerck Ser-
ono, 2, 5, EU Horizon 2020 HarmonicSS, 5, Gilead/Galapagos, 2, GSK, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Roche/GNE,
2, 5, Sanofi, 5, UCB Pharma, 5; C. Klein: F. Hoffmann-La Roche Ltd., 3, 10, 11, Roche, 3; F. Schuler: Roche, 3, 10, 11.
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Aryl Hydrocarbon Receptor as an Intrinsic Novel Checkpoint That Inhibits
TLR7-induced B-cell Activation in SLE

Changming Lu1, Jose Rubio2, Hui-Chen Hsu1 and John D. Mountz3, 1University of Alabama at Birmingham, Birmingham,
AL, 2University of Alabama at Birmingham, Hoover, AL, 3University Alabama Birmingham, Birmingham, AL
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Background/Purpose: Systemic lupus erythematosus (SLE) is characterized by an increase in T-bet+ IgD−CD27− double
negative 2 (DN2) B cells, attributed to heightened TLR7 signaling. Identifying an inhibitory signal capable of suppressing
DN2 B cell development could provide therapeutic benefits. Here, we investigated whether activation of the aryl hydrocar-
bon receptor (AhR) via its natural agonist can inhibit T-bet+ B cell development both in vitro and in vivo.

Methods: SLE patients meeting ACR/EULAR classification criteria were recruited with IRB approval. Kynurenine (KYN), an
AhR agonistic ligand, was added in vitro to B cells from SLE patients under DN2 B cell polarizing condition. In lupus-prone
BXD2 mice, KYN was administered via intraperitoneal injection. B cell-specific AhR knockout mice (AhR B-KO) were gener-
ated by crossing B6-Ahrf/f mice with Cd19.Cre mice, with AhRWT Cd19.Cre (AhR B-WT) mice serving as controls. T-bet+ B
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cell development was induced by biweekly injections of the TLR7 agonist R848 over 5 weeks. Phenotype analysis was con-
ducted using flow cytometry, and gene expression was assessed via real-time qPCR. Animal procedures were approved by
the IACUC committee.

Results: Naïve (p=0.01) and DN (p=0.01) B cells from SLE patients (n=6) exhibited significantly decreased AhR compared to
healthy controls (HC)(n=3). Additionally, the AhR target gene CYP1A1 was significantly decreased in SLE (p=0.004)(n=10)
versus HC (n=8). Culture of B cells with KYN in the presence of the DN2 cocktail resulted in a significant increase in CYP1A1
expression (p=0.0312), accompanied by decreased T-bet expression in both IgD+ naïve B cells (p=0.0047) and IgD− B cells
(p=0.0024)(n=14). In vivo treatment of R848-injected BXD2 mice with KYN significantly suppressed the percentage of
CD11c+Ki67+CD138+ plasma B cells (p=0.0027) and CD11c+T-bet+ B cells in the germinal center (GL7+Fas+) subset
(p=0.025)(n=4 per group). Conversely, in R848-administered AhR B-KO mice (n=6), there was a significant increase in the
percentage of Fcrl5+T-bet+ B cells in both the follicular CD23++CD21+ (p=0.018) and the marginal zone CD23−CD21+ B cell
subsets (p=0.014), compared to control AhR B-WT mice (n=6). AhR deficiency in B cells was associated with a significant
increase in CD80+CXCR3+ populations at both IgD+ (p=0.005) and IgD− (p=0.023) stages.

Conclusion: These findings suggest that impaired AhR regulatory program may contribute to abnormal activation pheno-
types that drive DN2 B cell development in SLE. B cell-specific AhR deficiency leads to heightened T-bet+ B cell generation
starting from the IgD+ naïve stage of B-cell development. Additionally, increased CD80 and CXCR3 expression in AhR-
deficient B cells indicates the crucial role of AhR program in limiting TLR7-stimulated B cell interactions with Th1 CD4 T cells,
ultimately promoting the development of CD138+ antibody-secreting B cells. As KYN was effective in suppressing activated
B cells including Fcrl5+T-bet+ B cells, CD80+CXCR3+ B cells, and plasma B cells in vivo, these results underscore the poten-
tial of AhR activation by natural agonistic ligands such as KYN to inhibit autoreactive B cell development in SLE.

Disclosure: C. Lu: None; J. Rubio: None; H. Hsu: None; J. Mountz: None.
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Reduction in Oral Corticosteroid Use During Anifrolumab Therapy:
Observations from a Real-world Cohort of Adults with Systemic Lupus
Erythematosus

Vasileios Kyttaris1, Gelareh Atefi2, Dan Persons3, Dana Withrow3 and Mawuena Binka4, 1BIDMC, Boston, MA,
2AstraZeneca, Media, PA, 3Trio Health, Louisville, CO, USA, Louisville, 4BioPharmaceuticals Medical, AstraZeneca,
Wilmington, DE
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Background/Purpose:Oral corticosteroids (OCS) are a mainstay in the clinical management of systemic lupus erythemato-
sus (SLE). However, prolonged use may result in systemic side effects.1 Thus, identifying therapies that effectively manage
SLE while reducing OCS is vital. Clinical studies on first-in-class type I interferon inhibitor anifrolumab have shown a reduc-
tion in OCS dose and flares among SLE patients.2,3 In this study, we assess real-world OCS use before and during anifrolu-
mab therapy among adults with SLE in the United States (US).
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Methods: This retrospective, observational cohort study included data from patients with SLE in the American Rheumatol-
ogy Network. Patients included were ≥18 years initiating anifrolumab (index date) from August 2, 2021 and followed until
December 31, 2023, with ≥180 days of clinical history pre-index and ≥360 days of follow-up post-index, serum creatinine
≤2.0 mg/dL and urine protein-creatinine ratio ≤2.0 mg/mg. Participants received OCS at baseline and adhered to anifrolu-
mab during follow-up (≥6 infusions from index to day 360 post-index). Outcomes assessed included: 1) OCS use (mean
daily OCS dose [prednisone equivalents, PE] for days supplied, proportion of patients receiving OCS, and with mean daily
OCS dose >5mg or >7.5 mg); 2) clinical disease assessments (SLEDAI-2K, complement C3/C4). Outcomes were assessed
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during 180-day (6-month) periods at baseline (day -180 to -1 pre-index), and during follow-up (1-180 days post-index
[Period 1], and 181-360 days post-index [Period 2]). The result closest to the end of each 180-day period was chosen per
patient, with group estimates reported.

Results: The 69 participants on OCS therapy at baseline were mostly female (93%), white (52%), with median age 53 (IQR
43-59) years. [TABLE 1] An increasing number of patients discontinued OCS during follow-up (Period 1: n=15, 22%; Period
2: n=23, 33%). [TABLE 2] The mean total OCS dose per patient decreased from 772.15 mg at baseline to 743.64 (-4%) in
Period 1 and 559.97 (-27%) in Period 2. Over time, fewer patients had mean daily OCS dose >5 mg (baseline: 57; Period
1: 42; Period 2: 32), and >7.5 mg (baseline: 44; Period 1: 35; Period 2: 28), with ≥20% reduction in mean daily dose for these
high-dose OCS groups by Period 2 ( >5mg group: -20%; >7.5 mg group: -28%). [TABLE 2] Where available, median
SLEDAI-2K scores also declined during follow-up (baseline: 10; Period 1: 8; Period 2: 6). [TABLE 3]
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Conclusion: In this real-world cohort of patients with SLE on anifrolumab therapy, a reduction in OCS use was noted within
the first six months of anifrolumab initiation. Treatment benefits increased with longer duration of anifrolumab therapy, with
large reductions in the number of patients receiving high-dose OCS, OCS dose reduction among patients on high-dose
OCS, and a third of patients discontinuing OCS by the end of year one. Decreased OCS use was accompanied by a decline
in disease activity, as assessed with SLEDAI-2K. These findings provide real-world evidence of OCS sparing with anifrolu-
mab therapy together with reduction in disease activity.

References:

1. Frodlund M, et al. Rheumatology. 2024;63(4):1104-1112
2. Furie R, et al. Lupus. 2021;30(8):1254-1263
3. Kalunian K, et al. Arthritis Rheumatol. 2023;75(2):253-265

Disclosure: V. Kyttaris: AstraZeneca, 2, 12, Site PI, BMS, 12, Site PI for Clinical Trial, Fresenius Kabi, 1, Janssen, 1;
G. Atefi: AstraZeneca, 3;D. Persons: AstraZeneca, 5, Trio Health, 3;D.Withrow: None;M. Binka: AstraZeneca, 3, 11.
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Preliminary Analysis of Open-Label Dose-Titration Phase of SLE
Treatment with N-Acetylcysteine (SNAC) Shows Evidence for Potential
Improvement of SLEDAI, BILAG, ADHD and Fatigue Scores in Patients
with Active SLE
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Rheumatology Fellowship Program, Syracuse, NY, 5Georgetown University, Pasadena, CA, 6Stanford University, Los
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Milton S Hershey, Hershey, PA, 12Northwestern University, Chicago, IL, 13Cedars Sinai, Los Angeles, CA, 14University of
Rochester, Rochester, NY
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease of unknown etiology with mortality
still approaching 10% in 5 years. The major cause of deaths in SLE include infections due to the toxicity of immunosuppres-
sant medications. Our study design has been formulated on the premise that safe and effective treatment should target key
checkpoints of pathogenesis. The depletion of cysteine and reduced glutathione (GSH) underlie mitochondrial oxidative
stress, activation of the mechanistic target of rapamycin (mTOR), inflammatory lineage specification and antinuclear autoan-
tibody production in SLE. An earlier completed double-blind, placebo-controlled study provided preliminary evidence that
replacement of cysteine and GSH with amino acid precursor, N-acetylcysteine (NAC), can safely reduce mTOR activation,
anti-DNA production, and disease activity in SLE (PMID: 22549432; PMID: 23400548).
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Methods: The study is a multicenter randomized, double-blind, placebo-controlled clinical trial, using an innovative enriched
enrollment randomized withdrawal (EERW) design that allows participants to use an individualized dosage of study medication,
which mimics clinical practice in terms of how NAC would be administered. Eligibility criteria required clinically active disease with
≥6 SLE Disease Activity Index (SLEDAI) and British Isles Lupus Assessment Group (BILAG) organ domain scores ≥1 BILAG A or
≥2 BILAG B (clinicaltrials.gov NCT00775476). All participants received NAC for 3 months, titrated up to a maximally tolerated
dosage between 2.4 g/day and 4.8 g/day. Subjects tolerating ≥2.4 g/day NAC have been randomized to receive either NAC or
placebo at the subject’s tolerated dosage for the remaining 9 months of treatment. Our preliminary analysis evaluated the BILAG
and SLEDAI scores in 37 patients, and validated Fatigue Assessment (FAS) and ADHD Self-Report Scales (ASRS) (PMID:
23400548) in 29 SLE patients, before and after a 3-month open-label dose titration phase. Statistical analysis included two-tailed
paired t-tests and correlations corrected for multiple comparisons using the Bonferroni correction in GraphPad software.

Results: We observed significant reduction of SLE disease activity as measured by the reduction of SLEDAI and BILAG
muco-cutaneous and musculoskeletal organ domain scores. ASRS cognition/inattention and fatigue scores also improved
(Table 1). Improvement of inattention correlated with that of physical fatigue (Figure 1). Adverse events, all rapidly reversible,
included headaches, nausea, upset stomach, constipation and diarrhea, which resulted in dosage reduction in 6 patients
and dropout in 4 patients out of a total of 10 dropouts by month 3.

Conclusion: This preliminary analysis supports the notion that NAC may serve as a safe and effective treatment for patients
with SLE, but these observations could be affected by the absence of blinding in the open-label phase and regression-to-
the-mean. The double-blind phase of the ongoing multicenter trial will determine whether NAC is efficacious in treating SLE.

Table 1.
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Disclosure: F. Ruchi: None; I. Coman: None; B. Blaker: None; L. Blaker: None; J. Park: None; J. Cabezas: None;
X.Wang: None;A. Godavarthy: None;M.Marte Furment: None; S. Nasr: None; S. Lokineni: None;C. Donath: None;
S. Kahlown: None; D. Sereda: None; A. Weinstein: None; M. Weisman: None; C. Aranow: AstraZeneca, 1, Bristol-
Myers Squibb(BMS), 1, GlaxoSmithKlein(GSK), 5, Kezar Life Sciences Inc, 2, Merck/MSD, 12, Clinical Trial Adjudicator,
Synthekine, 1; M. Ishimori: None; K. Kirou: None; J. Yu: None; J. Ben Gabr: None; S. Rayancha: None; N. Olsen:
Amgen, 5, UCB, 5; S. Faraone: None; D. Rao: None; r. Ramsey-Goldman: None; D. Wallace: None;
M. McDermott: None; A. Perl: None.
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Ambispective, Multicenter Registry of Treatment with Anifrolumab in
Real Life in Patients with Systemic Lupus Erythematosus from Spanish
Rheumatology Departments (ANIFRO-Reu): Efficacy, Safety and Patient’s
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Moriano11, Elvira Díez Álvarez12, Pilar Bernabéu13, Paloma Vela-Casasempere14, Josefina Cortés-Hern�andez15, Sebasti�an
Sandoval Moreno16, Javier Narvaez-García17, Andrea Hern�andez-Martín18, Berta Paula Magallares19, María Piqueras
García20, Carlos Marras21, Consuelo Ramos22, Jose Alfredo Gomez-Puerta23, Beatriz Frade-Sosa24, Ana Fern�andez-
Ortiz25, Angel Garcia-Aparicio26, Irene Altab�as-Gonz�alez27, Samuel Hern�andez-Baldiz�on28, Inmaculada Ros-Vilamaj�o29,
Silvia García Cirera30, Marta Garijo Bufort31, Luis Sala32, Julia Martínez-Barrio33, José Rosas-G�omez de Salazar34, Sergi
Heredia35, Vicenç Torrente-Segarra36, Anahy Maria Brandy-Garcia37, Natividad del Val del amo38, Concepci�on Fito-
Manteca38, Jaime Calvo-Alen39, José María Pego-Reigosa40 and Íñigo Rúa-Figueroa41, 1Hospital del Mar, Barcelona,

Figure 1
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Spain, 2Hospital del Mar/Parc de Salut Mar-IMIM, Barcelona, Spain, 3Hospital del Mar Research Institute, Barcelona,
Spain, 4Hospital Ram�on y Cajal, MADRID, Madrid, Spain, 5Hospital Universitario Ram�on y Cajal, Madrid, Spain, 6Hospital
Universitari Germans Trias i Pujol, Barcelona, Spain, 7Hospital Germans Trias i Pujol, Barcelona, Spain, 8Hospital 12 de
Octubre, Madrid, Madrid, Spain, 9Hospital 12 de Octubre, Madrid, Spain, 10Hospital General Universitario, Valencia,
Comunidad Valenciana, Spain, 11Hospital Le�on, LEON, Spain, 12Complejo Asistencial Universitario de Le�on, Le�on, Spain,
13Rheumatology section, Dr. Balmis General University Hospital-ISABIAL, Alicante, Spain, Alicante, Spain, 14Hospital
General Universitario Alicante, Alicante, Spain, 15Hospital Universitario Vall d´Hebr�on Hospitals, Barcelona, ES,
Barcelona, Spain, 16Hospital Vall d’Hebron, Barcelona, Spain, 17Hospital Universitario de Bellvitge, Barcelona, Spain,
18Hospital Universitario de Gran Canaria Doctor Negrín, Las Palmas, Spain, 19Dept of Rheumatology, Hospital de la
Santa Creu I Sant Pau, Barcelona, ES, Barcelona, Spain, 20Hospital Clínico Universitario Virgen de la Arrixaca, Murcia,
Spain, 21Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Murcia, Spain, 22Hospital Universitario Virgen de
Valme, Sevilla, Spain, 23Rheumatology Department, Hospital Clinic of Barcelona, Barcelona, Spain, 24Hospital Clínic,
Barcelona, Spain, 25Hospital Universitario de Badajoz, Badajoz, Spain, 26Hospital Universitario de Toledo, Toledo, Spain,
27Complejo Hospitalario de Vigo, Vigo, Galicia, Spain, 28Hospital Universitario Son Llàtzer, Palma de Mallorca, Spain,
29Hospital Universitari Son Llàtzer, Palma de Mallorca, Islas Baleares, Spain, 30Hospital Parc Taulí, Sabadell, Spain,
31Hospital de Sagunto, Sagunto, Spain, 32Hospital Universitario de Torrej�on, Torrej�on, Spain, 33Hospital Gregorio
Marañ�on, Madrid, Spain, 34Hospital Marina Baixa, PALMA DE MALLORCA, Comunidad Valenciana, Spain, 35Hospital
Moisès Broggi, Sant Joan Despí, Spain, 36Hospital Comarcal Alt Penedès-Garraf, Vilafranca, Spain, 37Hospital Germans
Trias i Pujol, Badalona, Spain, 38Complejo Universitario de Navarra, Navarra, Spain, 39Hospital Universitario de Araba,
Araba, Spain, 40Galicia Health Service (SERGAS), Vigo, Spain, 41Department of Rheumatology, Hospital Universitario
Doctor Negrín, Las Palmas de Gran Canaria, Las Palmas GC, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anifrolumab is a biological treatment with recent approval for systemic lupus erythematosus (SLE),
supported by its efficacy in clinical trials. However, data from real clinical practice are lacking. The purpose of this work is to
describe patient’s baseline characteristics at the time of anifrolumab initiation, reasons for its prescription, and efficacy and
adverse effects at 3 months in patients with SLE under real-life conditions followed up in Spanish rheumatology
departments.

Methods: Observational, uncontrolled, ambispective and multicenter study of a cohort of patients with SLE (according to
the 2019 EULAR/ACR criteria), treated with anifrolumab in 28 rheumatology departments. Patients who received at least
one dose of anifrolumab were included. Sociodemographic, clinical, blood test variables and treatments, were collected.
In addition, indexes or scales of activity (SLEDAI-2k, SFI, SLE-DAS, CLASI), damage (SLICC/ACR/DI), fatigue (FACIT),
neuro-cognitive function (MoCA) and disease impact (LIT) at the baseline visit were calculated. The efficacy and security
analysis comparing the basal and 3-month visit post initiation of anifrolumab were performed using a McNemar test for
paired categorical samples for the categorical variables and a sign test for the continuous variables. Ethics Committee code:
2023/10814.

Results: 105 SLE patients were included. Table 1 shows the baseline demographic, clinical characteristics, reasons for ani-
frolumab initiation and treatments of the patients. We found a statistically significant difference in the SLEDAI, SLEDAS, phy-
sician global assessment, glucocorticoids dose, number of concomitant immunosuppressant drugs used, and the
percentage of patients in remission (DORIS-21) or in low disease activity (LLDAS) 3 months after initiation of anifrolumab
(n=61) vs the basal visit (See Figure 1). 11/59 (18.6%) underwent flares (10, 1 flare; 1, 2) during those 3 first months, of which
2 were severe (according to SFI). 40/52 (76.9%) showed a response according to the physician’s global opinion, 40/46
(86.9%) showing a response ≥ 20%, 31/46 ≥ 50% and 22/51 (43.1%) serological response. 2/57 (3.5%) patients discontin-
ued anifrolumab due to adverse effects (1 pneumonia, 1 dyspnea) and 3 had to be hospitalized (1 serious respiratory infec-
tion, 1 SLE activity, 1 other) (Figure 2).
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Table 1: Demographic and clinic characteristics of the patients at baseline. p25: percentile 25; p75: percentile 75. SLEDAI: systemic lupus erythe-
matosus disease activity score; SLE-DAS: systemic lupus erythematosus disease activity score; CLASI: cutaneous lupus erythematosus disease
area and severity index; LIT: lupus impact tracker; MOCA: The Montreal Cognitive Assessment; FACIT-F: Functional Assessment of Chronic Illness
Therapy – Fatigue).
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Conclusion: Anifrolumab was initiated in a real-life setting in patients with a long disease course and refractory to several
treatments, with a predominance of mucocutaneous and joint involvement. Anifrolumab showed a significant improvement
in different efficacy variables 3 months after initiation, with a relevant percentage reaching LLDAS or DORIS remission, and
with barely any security events. This indicates that anifrolumab seems to be even more effective when used in real-life clinical
practice as compared to clinical trials.

Disclosure: I. Carri�on-Barberà: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Otsuka, 6; T. Salman Monte:: AstraZe-
neca, 2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Otsuka, 2, 6; L. Triginer: None; M. García-Villanueva: None;
S. Garrote Corral: None; A. Riveros Frutos: None; J. Font: None; M. Galindo-Izquierdo: None; C. de Frías Polo:

None; J. Fragío Gil: None; C. Moriano: None; E. Díez Álvarez: None; P. Bernabéu: None; P. Vela-Casasempere:
None; J. Cortés-Hern�andez: None; S. Sandoval Moreno: None; J. Narvaez-García: None; A. Hern�andez-Martín:
None;B. PaulaMagallares: None;M. Piqueras García: None;C.Marras: None;C. Ramos: None; J. Gomez-Puerta:

Figure 1: Statistically significant differences in efficacy indexes between the basal visit and the one 3 months after anifrolumab initiation. **** means
p-value<0.0001. a: SLEDAI: systemic lupus erythematosus disease activity index (n=49), b: SLE-DAS: systemic lupus erythematosus disease
score (n=36); c: PGA: physician global assessment (n=41); d: corticosteroids dosage (n=43); e: number of immunosuppressant drugs combined
with anifrolumab (n=61); f: DORIS: definition of remission in systemic lupus erythematosus (n=54); g: LLDAS: lupus low disease activity (n=55).

Figure 2: Percentage of patients that stopped anifrolumab before the 3-month visit post treatment or that developed complications (new depres-
sion, hospital admission, death, severe infections).
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AstraZeneca, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Otsuka, 6; B. Frade-Sosa:
None; A. Fern�andez-Ortiz: None; A. Garcia-Aparicio: None; I. Altab�as-Gonz�alez: AstraZeneca, 6, GlaxoSmithKlein(-
GSK), 6; S. Hern�andez-Baldiz�on: None; I. Ros-Vilamaj�o: None; S. García Cirera: None; M. Garijo Bufort: None;
L. Sala: None; J. Martínez-Barrio: None; J. Rosas-G�omez de Salazar: None; S. Heredia: None; V. Torrente-
Segarra: None; A. Brandy-Garcia: None; N. del Val del amo: None; C. Fito-Manteca: None; J. Calvo-Alen: None;
J. Pego-Reigosa: AstraZeneca, 1, 6, GSK, 5, 6, Otsuka, 1, Pfizer, 5, Roche, 1; Í. Rúa-Figueroa: AstraZeneca, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Otsuka, 2, 6.

Abstract Number: 2441

Investigating Kidney Disease Risks in Systemic Sclerosis (SSc) – Effects of
Proton Pump Inhibitors (PPI): Retrospective Analysis

Irakli Tskhakaia and Arthur Lau, Jefferson Einstein Hospital, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) patients often experience gastrointestinal complications, frequently man-
aged with proton pump inhibitors (PPIs). Despite evidence of PPI-related chronic kidney disease (CKD) risk in the general
population, its impact in scleroderma remains uncertain. This study aims to elucidate this association by comparing CKD
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incidence between PPI users and non-users. Utilizing the TrinetX database, a retrospective analysis was conducted to
investigate this potential link. Findings from this analysis contribute valuable insights into optimizing therapeutic strategies
and mitigating long-term renal complications in SSc patients.

Methods: In this study, patients aged 18-99 were divided into two groups: those SSc who were on PPIs, regardless of dos-
ing and those who were not. Inclusion criteria were standardized across both groups, requiring a diagnosis of SSc of any
severity. Exclusion criteria included hypertensive diseases, diabetes mellitus, cystic kidney disease, prostate or renal cancer.
Diagnoses were identified using ICD-10 codes, and RxNorm codes were used for medication identification (Appendix 1).
Cohort comparability was ensured through 1:1 propensity score matching for age, gender, and ethnicity. The index event
was defined as the appearance of SSc and PPIs in patient records. Primary outcomes included the diagnosis of CKD of
any stage, End-Stage Renal Disease (ESRD), dependence on hemodialysis, proteinuria, and Scleroderma Renal Crisis.
Patients with pre-existing conditions were excluded from the analysis, thus CKD was not used during matching.
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Results: With initial analysis there were 13,830 SSc patients on PPIs, whereas 17,672 had no PPI exposure. Both groups
had more than 80% of females and were predominantly white. Cohorts demonstrated similar baseline creatinine and per-
centage of CKDs in their charts (Table 1). Before propensity score matching, PPI group demonstrated statistically significant
higher risk of CKD (RR (Relative Risk) 1.9, 95% CI 1.6-2.2, p < 0.01), ESRD (RR 2.6, 95% CI 1.4-4.8, p 0.0014), proteinuria
(RR 1.6, 95% CI 1.2-2, p 0.0015), Scleroderma renal crisis (RR 2.6, 95%CI 2.3-3, p < 0.01), while the risk of dialysis depen-
dence was not significant. After matching, significant associations persisted for CKD, proteinuria, and Scleroderma Renal
Crisis, but not for dialysis dependence or ESRD (Table 2).

Conclusion: This study unveils a noteworthy link between proton pump inhibitor (PPI) usage and increased risks of renal
complications among Systemic Sclerosis (SSc) patients. Notably, the risk of Scleroderma Renal Crisis stands out as partic-
ularly pronounced. However, it’s essential to acknowledge limitations, including potential underreporting of symptoms in
physician documentation, likely dose-dependent effects, and the concurrent use of other confounding agents. These find-
ings accentuate the importance of exercising caution when prescribing PPIs to SSc patients and highlight the urgent need
for further research to delve into the underlying mechanisms and refine therapeutic approaches accordingly.

Disclosure: I. Tskhakaia: None; A. Lau: None.
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Abstract Number: 2442

Clustering Algorithm as an Exploratory Analysis of Different Clinical
Phenotypes in Systemic Sclerosis. Data from the PRECISESADS Study

Santiago Dans Caballero1, Clementina L�opez Medina2, Chary Lopez-Pedrera3, Carlos Perez-Sanchez4, Alejandro
Escudero-Contreras5 and Rafaela Ortega-Castro6, 1Reina Sofia University Hospital, Lebrija, Andalucia, Spain, 2Reina
Sofia University Hospital, Cordoba, Spain, 3IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Andalucia,
Spain, 4IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 5Reina Sofia University Hospital, C�ordoba,
Spain, 6Hospital Reina Sofía, Cordoba, Andalucia, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis is a systemic autoimmune disease with multiorgan involvement. Its pathophysi-
ology is based on three pillars: vasculopathy, fibrosis, and autoimmunity. Despite advances in recent decades and a clear
improvement in prognosis, there remains a subset of patients who develop early organ involvement. Therefore, patient strat-
ification is essential to identify those most susceptible to organ involvement and to potentially anticipate its development. The
objective of this study was to determine the existence of different groups in systemic sclerosis based on a clustering algo-
rithm using clinical and serological variables.

Methods: An observational cross-sectional study was conducted with 402 patients diagnosed with systemic sclerosis,
using data from the multicentric PRECISESADS study. Clinical (sex, age, interstitial lung disease, smoking...) and serological
variables (autoantibody positivity) were collected from all patients.

Clustering algorithm following the k-means technique was applied to our participants, integrating age, ILD, smoking, scler-
odactily, sex, PAH, calcinosis, arthritis, esophageal dismotility, Raynaud, telangiectasias, muscular weakness, GERD, digital
ulcers and pitting scars. The optimal number of clusters was determined using the silhouette width method. Then, univariate
analysis was performed to assess the differences between the clusters.

Results: Two groups were identified (Cluster 1 = 221 (54,97%) and Cluster 2 = 181 (46,03%)). The results of the univariate
analysis are presented in Table 1. In the first cluster, we observed a slightly younger population (57.16 vs. 59.15 years),
although this difference does not reach statistical significance (p = 0.12). Generally, patients in Cluster 2 exhibited a signifi-
cantly higher prevalence of organ involvement, such as ILD (14.48% vs. 59.67%), PAH (9.05% vs. 30.94%), esophageal
dysmotility (34.84% vs. 67.96%), and inflammatory joint involvement (20.81% vs. 39.78%).

Other systemic sclerosis characteristics were also more prevalent in Cluster 2, notably the presence of calcinosis (6.79%
vs. 43.09%), digital ulcers (4.98% vs. 15.47%), and telangiectasias (39.82% vs. 83.43%).

We also conducted an analysis of the serological characteristics of the patients. Anti-centromere positivity was more fre-
quent in Cluster 1 (43.44% vs. 29.28%), whereas anti-Scl70 positivity was more common in Cluster 2 (19.91%
vs. 38.67%). The graphical distribution of the clusters is shown in Figure 1.

Comorbidities such as hypertension, dyslipidemia, smoking, and obesity did not show significant differences between both
clusters.
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Table 1. Clinical and serological characteristics of patients by cluster. SD refers to Standard Deviation. ¶ stands for variables used in the clustering
algorithm.

Figure 1. Graphical representation of clusters in systemic sclerosis.
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Conclusion: These results suggest that identifying clusters may exhibit distinct clinical and serological profiles, suggesting
the presence of heterogeneous subgroups within the systemic sclerosis population. This stratification could be pivotal in tai-
loring patient management and predicting disease progression. Further research is required to validate these findings and
explore their clinical implications.

Disclosure: S. Dans Caballero: None;C. L�opezMedina: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis,
2, 5, 6, UCB Pharma, 2, 5, 6; C. Lopez-Pedrera: Eli Lilly, 5; C. Perez-Sanchez: None; A. Escudero-Contreras: None;
R. Ortega-Castro: None.

Abstract Number: 2443

The Clinical Phenotype of Anti-Th/To+ Patients in Systemic Sclerosis: A
Case-control Study Within the European Scleroderma Trials and
Research (EUSTAR) Cohort

Liala Moschetti1, Eleonora Pedretti2, Francesco Bonomi3, María Martín L�opez4, Fabio Cacciapaglia5, cristiana sieiro
santos6, GianlucaMoroncini7, Yannick Allanore8, Joana Caetano9, Brigitte Granel10, Laura Groseanu11, Maria De Santis12,
Masataka Kuwana13, Veronica Codullo14, Mariana Pereira Silva15, Pietro Bearzi16, Laura Belloli17, Alida Taberner-
Cortés18, Cristina Maglio19, Francesco Del Galdo20, Corrado Campochiaro21, Marie-Elise Truchetet22, Giovanna
Cuomo23, Magda Parvu24, Florenzo Iannone25, Patricia Carreira26, Serena Guiducci27, Franco Franceschini1, Paolo Airò1

and Maria-Grazia Lazzaroni1, 1Scleroderma Unit, Rheumatology and Clinical Immunology Unit, ERN ReCONNET, ASST
Spedali Civili, Brescia, Italy, Brescia, Italy, 2Scleroderma Unit, Rheumatology Unit, ERN ReCONNET, ASST Spedali Civili
and University of Brescia; Italy, Brescia, Italy, 3Division of Rheumatology, Scleroderma Unit, University of Florence, AOU
Careggi Firenze; Italy, Firenze, Italy, 4General University Hospital of Ciudad Real, Ciudad de México, Spain,
5Rheumatology Unit DiMePRe-J, University and AOU Policlinico of Bari, Italy, Bari, Italy, 6Rheumatology Department,
Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain, 7Marche Polytechnic University, Ancona, Italy,
8Rheumatology department, Université Paris Cité, Cochin Hospital of Paris; France, Paris, France, 9Systemic
Autoimmune Diseases Unit, Fernando Fonseca Hospital, Amadora; Portugal, Amadora, Portugal, 10Service de Médecine
Interne Hôpital Nord de Marseille; France, Marseille, France, 11Spitalul Sfanta Maria, Bucharest, Romania,
12Rheumatology and Clinical Immunology, IRCCS Humanitas Research Hospital and Biomedical Sciences, Hu-manitas
University, Milan; Italy, Milan, Italy, 13Department of Allergy and Rheumatology, Nippon Medical School, Tokyo, Japan,
Tokyo, Japan, 14Unit of Rheumatology, San Matteo Hospital, Pavia, Italy, 15Rheumatology Department, Unidade Local de
Saúde Santa Maria, Centro Académico de Medicina de Lisboa; Portugal, Lisboa, Portugal, 16Immunorheumatology Unit,
Università Campus Bio-Medico University of Roma; Italy, Roma, Italy, 17Niguarda Hospital, Milan, Milan, Italy, 18Hospital
Universitario Doctor Peset, Valencia, Spain, 19University of Gothenburg, Gothenburg, Sweden, 20University of Leeds,
Leeds, United Kingdom, 21IRCCS San Raffaele Hospital. Vita-Salute San Raffaele University, Milan, Milan, Italy,
22Bordeaux University Hospital, Bordeaux, France, 23Università degli studi della Campania Luigi Vanvitelli, Napoli, Italy,
24Colentina Clinical Hospital, Rheumatology Department, Bucharest; Romania, Bucharest, Romania, 25Rheumatology
Unit- University of Bari "Aldo Moro", IT, Bari, Italy, 26Hospital Universitario 12 de Octubre, Madrid, Madrid, Spain,
27Division of Rheumatology, Scleroderma Unit, Department of Experimental and Clinical Medicine, University of
Florence, Florence, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To evaluate clinical associations of anti-Th/To antibodies in SSc patients in a multicentre interna-
tional cohort, focusing on interstitial lung disease (ILD), pulmonary arterial hypertension (PAH), synchronous malignancies,
organ damage, mortality.
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Methods: A case-control study of prospectively collected data from 23 EUSTAR centres was performed (CP144). For every
anti-Th/To+ SSc case, centres provided 2 anti-Th/To- SSc controls matched by sex, age at onset (±5 years) and disease
duration (±24 months). ILD functional progression was defined as absolute decline in %pFVC≥5% and/or %pDLCO >10%
over 12 months1. Synchronous malignancies were defined as diagnosed within ±2 years from SSc onset2. Organ damage
was evaluated through the Scleroderma Clinical Trials Consortium Damage Index (SCTC-DI)3.
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Results: 89 anti-Th/To+ SSc patients, as compared to 178 anti-Th/To- (Table 1), had higher rate of concomitant anti-Ro52
positivity and lower frequency of diffuse cutaneous involvement and digital ulcers/pitting.

ILD was detected in 40.5% anti-Th/To+ patients (vs 55.2% in anti-Th/To-, p:0.032), with non-specific interstitial pneumonia
(NSIP) pattern in 71.9%. Functional progression was detected in 46.9% during the first 5 years of disease, similarly to the
control group. Only 1 (3.1%) anti-Th/To+ patient developed group 3 PH. A higher prevalence of usual interstitial pneumonia
(UIP) pattern was found in cases.

PAH was confirmed at right heart catheterization in 3 (3.6%) anti-Th/To+ cases, slightly less frequently than in controls.

Malignancies rate was similar in the two groups. In anti-Th/To+ cases, the most common synchronous cancer type was
breast cancer in 5 cases (2 infiltrating ductal carcinomas, 1 infiltrating lobular carcinoma, 2 not specified), followed by 1 pan-
creatic, 1 thyroid 1 cecum cancer.

Anti-Th/To+ patients accrued less organ damage as compared to controls, exhibiting lower DI scores after 2, 3 and 5 years
from SSc onset.

6 (6.7%) anti-Th/To+ patients died at 79.5 (72.5-84.3) years of age and 9.5 (9.0-17.5) years of disease duration with no
deaths attributable to SSc-ILD or other SSc complications. Survival curves are depicted in Figure 1: anti-Th/To+ patients
had a survival rate of 100.0% at 1 year, 98.8% at 5 years, and 89.9% at both 10 and 15 years of disease duration, slightly
higher than controls (98.8% at 1, 94.5% at 5, 90.3% at 10 and 76.7% at 15 years of disease duration).

Conclusion: Through the analysis of this multicentric series of anti-Th/To+ SSc patients, well known clinical associations
were confirmed in particular limited cutaneous involvement in most cases and ILD in half of the cases. PAH seems to be part
of anti-Th/To spectrum only in a small percentage of patients while the relationship with synchronous malignancies needs to
be better explained in future analyses. Globally, it seems that anti-Th/To+ patients have favorable outcome characterized by
mild organ damage and good survival.

References: 1Raghu G. 2022;2Lazzaroni MG. 2017;3Ferdowsi N. 2019
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Vie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6, Pfizer, 6; c. sieiro santos: None;
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Abstract Number: 2444

Performance of the DETECT Algorithm and Cluster Analysis in Screening
for Systemic Sclerosis Pulmonary Hypertension Groups

Ryan Osgueritchian1, Hoda Mombeini1, Vivek Jani2, Adrianne Woods3, Steven Hsu1, Matthew Lammi4, Paul Hassoun4,
Fredrick Wigley5, Laura Hummers6, Stephen Mathai7, Ami Shah8 and Monica Mukherjee1, 1Johns Hopkins University
Division of Cardiology, Baltimore, MD, 2Johns Hopkins University School of Medicine, Baltimore, MD, 3Johns Hopkins
University Division of Rheumatology, Baltimore, MD, 4Johns Hopkins University Division of Pulmonary and Critical
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Ellicott City, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Pulmonary hypertension (PH) portends poor outcomes in Systemic Sclerosis (SSc). Recent efforts
for early identification and intervention in SSc patients with pulmonary arterial hypertension (PAH) with algorithms like
DETECT have drastically improved outcomes in this population. However, such algorithms have failed in other WHO
(World Health Organization) PH subgroups. This study aims to evaluate the effectiveness of the DETECT algorithm and Clus-
ter analysis in predicting Group 2 (PH due to left heart disease) and Group 3 (PH due to chronic lung disease).

Methods:We included a well-characterized cohort of SSc patients from our center with clinical, laboratory, and echocardio-
graphic data near the right heart catheterization date. Scores were generated for each step of the DETECT algorithm when
applicable. Then, k-means cluster analysis was conducted using clinical, laboratory, and echocardiographic variables.
Table 2. Cluster characteristics were compared through the Kruskal-Wallis test. Clustering was decided according to the
elbow plot. ROC analysis across all three PH groups was then conducted for step 1 of the DETECT algorithm, using an
empirically optimal cutoff. For the cluster model, ROC analysis considered inclusion in cluster 2 as a positive screening test,
while inclusion in cluster 1 was considered negative.

Results: Our cohort consisted of 435 SSc patients, 183 with PAH, 68 with Group 2 PH, 109 with Group 3 PH, and 73 with-
out PH: mean age 60 ± 12 years, 82% female, 72% White, 76.8% limited SSc. Table 1. Across PH Groups, AUC ranged
from 0.68 – 0.81, with SSc- PAH having the greatest AUC. Table 3. The DETECT algorithm’s performance in Group
2 SSc PH (AUC = 0.64) and Group 3 SSc PH (AUC = 0.68) was considerably less reliable than in SSc PAH (AUC = 0.81).
Variables chosen for cluster analysis are all listed in Table 2. The clustering model did not perform adequately in predicting
PAH (AUC = 0.69) or Group 3 PH (AUC = 0.59); however, it performed better than DETECT in screening for Group 2 PH
(AUC = 0.73). Table 3.
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Table 1 Detailing Demographic, Laboratory, Clinical, and Echocardiographic Data of the Study Population
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Conclusion: The DETECT algorithm performs poorly in screening for SSc Group 2 and Group 3 PH. Patient clustering pro-
vides improved performance in predicting Group 2 PH but was not effective in predicting PAH or Group 3 PH.

Table 2 Comparing Demographic, Laboratory, Clinical, and Echocardiographic Data Between Clusters 1 and 2
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Effects of Aminaphtone on TGF-beta1 Serum Concentration as
Concomitant Treatment to Standard Therapy in Systemic Sclerosis
Patients: A Pilot Study
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Rheumatology, Department of Internal Medicine, University of Genova, Genoa, Italy, Genoa, Liguria, Italy, 3Laboratory of
Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genova, Liguria, Italy, 4Laboratory of
Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genova, Genoa, Italy, Genoa, Italy, 5Laboratory of Experimental Rheumatology and Academic Division of
Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino,
Genoa, Italy, Genova, Italy, 6Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology,
Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genoa,
Italy, 7Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of
Internal Medicine and Specialties (Di.M.I.), University of Genova; IRCCS Ospedale Policlinico San Martino, Genova,
Liguria, Italy
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Table 3 AUC for Step 1 of the DETECT algorithm and the Clustering Model for Screening each Systemic Sclerosis PH Group
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Background/Purpose: Aminaphtone (AMI) is a vasoactive drug licensed to treat microvascular disorders and able to
increase peripheral blood perfusion and to reduce Raynaud’s phenomenon (RP) clinical symptoms (1,2). In vitro studies
showed that AMI seems able to downregulate vasoconstrictor peptides, adhesion molecules and pro-inflammatory cytokine
expression, including transforming growth factor beta (TGF-beta) (3,4).

The aim of the study was to test the effect of AMI treatment added to standard therapy on TGF-beta1 serum concentrations
in systemic sclerosis (SSc) patients affected by active secondary RP.

Methods: Twenty-six SSc patients according to the EULAR/ACR 2013 criteria (mean age 63±17 years; mean disease dura-
tion 11±5 years) were enrolled. Patients were on stable standard treatment since at least three months, before starting AMI
75 mg BID. All patients provided written informed consent to enter the study and for the management of the clinical data.
Blood samples were collected at baseline (W0), after 3 (W3) and 12 weeks (W12), and were frozen (-80�C) until assayed
by ELISA (Ella automated immunoassay system) in triplicate to measure the endogenous level of the active form of TGF-
beta1. Median values were reported as pg/ml, along with interquartile range (IQR). Laser speckle contrast analysis
(LASCA) was also performed at W0, W3 and W12 to measure digital blood perfusion (2). Statistical analysis was carried
out by non-parametric tests.

Results: TGF-beta1 serum concentrations progressively decreased from W0 to W12 in AMI treated cohort of patients
(median 7942 [IQR 13411], 7050 [7655], 5154 [3985] pg/ml, respectively at W0, W3 and W12. Freedman test, p=0.05). A
strong statistically significant difference was observed comparing TGF-beta1 levels between W3 and W12 (Wilcoxon signed
rank test, p=0.007). At all times, TGF-beta1 concentrations were found lower in SSc patients with better clinical response to
AMI treatment, (increase of peripheral blood perfusion as assessed by LASCA) than in those with poorer clinical response,
even if this difference was not statistically significant (median and [IQR] respectively at W0, W3 and W12 for better vs poorer
responders: 6137 [14353] vs 10491 [29400], 5940 [13632] vs 10430 [25054], 4861 [7353] vs 5447 [3185] pg/ml). Results
are limited by large biological variability of TGF-beta1 concentrations since evaluated in a small cohort of patients. No serious
side effects due to AMI treatment were observed during the follow-up.

Conclusion: In conclusion AMI treatment seems to contribute to reduce TGF-beta1 serum concentrations already at
12 weeks in SSc patients with active RP when added to the ongoing standard treatment. This observation is
clinically stimulating, since TGF-beta is a profibrotic mediator involved in the pathophysiology of SSc. Present pilot evalua-
tion is now followed by a larger/longer study including also control groups in order to correlate such effects with lung and
skin clinical involvement.

References: 1. Gotelli E et al. Pharmaceuticals (Basel) 2023;16:569. 2. Ruaro B et al. Front Pharmacol 2019;10:293.
3. Salazar G et al. Eur J Pharmacol 2016;782:59–69. 4. Denton CP et al. Curr Opin Rheumatol 2001;13:505-11.

Disclosure: A. Sulli: AbbVie/Abbott, 5, Baldacci, 2, 5, UCB, 5; S. Soldano: None; R. Campitiello: None; E. Hysa:
None; T. Vojinovic: None; C. Pizzorni: None; S. Paolino: None; M. Cutolo: AbbVie/Abbott, 5, Amgen, 5, Balcacci,
2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, UCB, 5; E. Gotelli: None.
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Abstract Number: 2446

Nailfold Videocapillaroscopy Findings in Patients with Limited Cutaneous
versus Diffuse Cutaneous Systemic Sclerosis: The First Detailed
Retrospective Study

AnaMargarida Correia1, Rosanna Campitiello2, Emanuele Gotelli3, Carmen Pizzorni4, Alberto Sulli5, vanessa smith6 and
Maurizio Cutolo3, 1Hospital de Braga, Unidade Local de Saúde de Braga, Braga, Portugal, 2Laboratory of Experimental
Rheumatology and Academic Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova,
IRCCS Ospedale Policlinico San Martino, Genoa, Italy, Genova, Liguria, Italy, 3Laboratory of Experimental Rheumatology
and Academic Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS
Ospedale Policlinico San Martino, Genoa, Italy, Genova, Italy, 4Laboratory of Experimental Rheumatology and Academic
Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico
San Martino, Genoa, Italy, Genoa, Italy, 5Laboratory of Experimental Rheumatology and Academic Division of Clinical
Rheumatology, Department of Internal Medicine, University of Genova, IRCCS Ospedale Policlinico San Martino, Genoa,
Italy., Genova, Italy, 6Ghent University Hospital, Gent, Belgium
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Background/Purpose: Systemic sclerosis (SSc) is a connective tissue disease characterized by microvascular damage,
immune system activation and fibrosis. Clinical phenotypes are defined according to skin fibrosis - limited (lSSc) and diffuse
(dSSc) SSc. Few studies suggested a higher prevalence of “late” scleroderma pattern (LSP) and capillary loss on nailfold
videocapillaroscopy (NVC) in dSSc1-3. However, the association of the detailed NVC findings and the extent of skin fibrosis
is not yet clearly stablished.

The aim of this study was to compare the NVC findings between lSSc and dSSc patients (pts).

Methods: We enrolled 157 pts at the Division of Rheumatology of the University of Genova; 127 SSc pts and 30 primary
Raynaud phenomenon (pRP) pts. The NVC patterns and the absolute number of capillaries (1 linear mm) of the first NVC per-
formed were accessed. The scores A (early NVC changes: capillary dilations, microhemorrhages and giant capillaries) and B
(advanced NVC changes: capillary density, altered microvascular architecture and abnormal capillary shapes (angiogenesis))
were also calculated in the NVC of SSc pts. These scores represent semiquantitative assessments ranking from 0 to
3 according to the extent of NVC parameters (0: no changes; 1: ≤33% changes; 2: 33-66% changes; 3: ≥66% changes)4.

Results: The absolute number of capillaries showed a statistically significant difference between pts with pRP, lSSc and
dSSc (F(2,154)=50.18,p< 0.001) (Image1). The post-hoc analysis demonstrated that the absolute capillary number was signif-
icantly higher in pRP pts (8.87±0.78,p< 0.001) than in SSc pts; although capillary loss was present in both lSSc and dSSc, it
was significantly higher in pts with dSSc (4.89±1.53,p< 0.001) compared to lSSc (6.18±1.75,p< 0.001). Additionally, a sig-
nificantly higher B score was observed in dSSc (t(125)=-3.95,p< 0.001), with a lower capillary density (H(1)=12.01,p< 0.001),
altered capillary architecture (H(1)=13.96,p< 0.001) and presence of abnormal shapes (angiogenesis) (H(1)=8.00,p=0.005)
(Table1). Furthermore, statistically significant associations were established between LSP and dSSc (χ2(1,126)=10.45,
p=0.004), as well as between “early” scleroderma pattern (ESP) and lSSc (χ2(1,126)=6.56,p=0.010). No association was
found regarding A score and the extent of skin fibrosis in SSc.
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Conclusion: Present study highlights the importance of NVC in distinguishing microvascular damage between lSSc and
dSSc. Both clinical phenotypes are associated with capillary loss, particularly in dSSc, despite the greater use of immuno-
suppressants. Moreover, higher B scores seem correlated with dSSc and both capillary density and abnormal shapes
(angiogenesis). This finding was confirmed by the association of LSP with dSSc. No differences regarding giants were found
between lSSc and dSSc. This can be explained by the prevalence of ESP (presence of few giants) in lSSc and of LSP
(absence of giants) in dSSc.

Table 1: Descriptive and comparative statistics of the demographic, clinical, laboratorial and capillaroscopic variables in lSSc and dSSc; p-value
<0.05 was considered significant.
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Features of Anti-Fibrillarin Positive Systemic Sclerosis Patients and Ethnic
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Image 1: Absolute capillary number (1 linear mm) by pRP and SSc clinical phenotypes.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-fibrillarin (AFA) auto-antibodies are rarely found in Systemic Sclerosis (SSc). Beyond the ethnic
association with a higher prevalence in patients of Black ethnicity, the phenotype of AFA+ patients is poorly known. Our
study aims at reporting the features of AFA+ SSc patients and analyzing the differences among ethnic groups.

Methods: We retrospectively evaluated the clinical data of patients from the first and last available visits in 16 European
rheumatology SSc referral centers.

Results: A total of 142 AFA+ patients meeting the 2013 ACR-EULAR SSc classification criteria were recruited. It is of note
that patients of Black ethnicity were 31 (22.5%) compared to 107 (77.5%) of White Caucasian origin. The mean duration
of follow-up was 107.5 ± 83.2 months. Demographic and phenotype details are reported in Table 1, but the following high-
lights can be made. The diffuse cutaneous subset was more common in patients of Black origin: 22 (71%) compared to
32 (40%) (p = 0.002). Correspondingly, the baseline modified Rodnan Skin Score was 14.1 ± 10.4 for patients of Black origin
versus 6.98 ± 8.03 for those of White origin (p < 0.002). Regarding major organ involvement, in the whole cohort, renal crisis
was observed in 7 patients (5%), interstitial lung disease (ILD) in 28 (20%), heart involvement in 15 (10.5%), myositis in
19 (13.5%), arthritis in 28 (20%) and digital ulcers (DU) in 50 patients (36.2%). When differences related to ethnicity were con-
sidered, we observed that renal crisis was more common in patients of Black origin (13% versus 3%, p = 0.025). Similarly,
ILD was more common although not significatively in Black ethnicity (29% versus 18% p=0.177) with forced vital capacity
and diffusion lung CO significatively lower compared to White patients, indicating a more severe lung phenotype in Black
patients (Table 1). Regarding cardiovascular aspects, Pulmonary Arterial Hypertension and cardiac involvement were simi-
larly distributed among the two groups (6.4% and 28.6% in Black compared to 5.6% and 27.7% in White patients, respec-
tively). DU were more frequent in Black (45%) compared toWhite individuals (35%). Regarding musculoskeletal involvement,
myositis was present in 17% of Black patients compared to 10% of White (p = 0.077) showing a trend towards significance.
Arthritis prevalence was similar into two groups. With regards to longitudinal data, the overall mortality rate was 10.5%, with
SSc-related deaths accounting for 6 (40%) cases without any difference among the 2 ethnic groups although the low num-
ber of events precludes careful analyses.

Conclusion: Our study provides a detailed description of AFA+ SSc patients a poorly known SSc subset. AFA+ individuals
of Black origin have significantly more severe disease, particularly with skin and pulmonary involvement, and a higher prev-
alence of renal crisis. This comprehensive analysis underscores the severe profile overall in AFA+ SSc patients and also
the importance of considering ethnic differences in the clinical management. We are collecting additional data from AFA+
SSc patients through collaboration with additional centers from outside Europe to enlarge the series and explore whether
ethnic differences also apply.
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Table 1: General demographics and organ involvement data of Systemic Sclerosis (SSc) Anti-Fibrillarin (AFA) Positive patients of our cohort. For
quantitative variables data are expressed as mean +- standard deviation. Abbreviations: T0: baseline visit. T1: last Follow-up available. mRSS:
modified Rodnan Skin Score. ILD: interstitial lung disease. DLCO: diffuse lung CO. FVC: forced vital capacity. CPK: Creatine phosphokinase.
PAH: pulmonary artery hypertension. PAPs: Systolic Pulmonary Artery Pressure. CRP: C-reactive protein.
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Disclosure: R. D’Alessandro: None; S. Rodolfi: None; A. Calot: None; L. Bébéar: None; C. Campochiaro:
Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; V. Codullo: None; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx,
2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen,
2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2; I. Castellvi Barranco: None; E. Zanatta: None; S. Bellando Randone:
None;G. Boleto: corvus, 12, Research grant given by Corvus; L. Raffray: None; E. Chatelus: None; P. Cacoub: None;
A. Le Joncour: None; P. Airò: None; c. sieiro santos: None; A. Lescoat: None; J. Avouac: AbbVie, 1, 2, 4, 6, BMS,
4, 5, 6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 5, 6, Lilly, 6, Novartis, 6, Pfizer, 5, 6, Sanofi, 4, 6; C. Denton: AbbVie,
2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring,
2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche,
2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2; Y. Allanore: None.

Abstract Number: 2448

Content Validity and Sensitivity to Change of ScleroID Through the
Natural History of Scleroderma. a Validated Tool to Measure the Impact
of SSc on How Patients Feel and Function

Seda Colak1, Stefano Di Donato2, Riccardo Bixio3, Lesley-Anne Bissell4, Theresa Barnes5, Christopher Denton6,
Muhammad Nisar7 and Francesco Del Galdo8, 1Gulhane Training and Research Hospital, Ankara, Turkey, 2Leeds
Institute of Rheumatic and Musculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom,
3University of Verona, Verona, Verona, Italy, 4Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 5Countess of
Chester, Liverpool, United Kingdom, 6University College London, Northwood, United Kingdom, 7Bedfordshire hospitals,
BEDFORD, United Kingdom, 8University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Multiple patient-reported outcomes (PROs) have been utilized to capture the burden of Systemic
Sclerosis (SSc), including the Health Assessment Questionnaire Disability Index (HAQ-DI), Cochin Hand Function Scale
(CHFS), Borg, and the UCLA gastrointestinal tract 2.0 (GIT 2.0). The EULAR Systemic Sclerosis Impact of Disease
(ScleroID) questionnaire is a comprehensive PRO that includes Raynaud, hand function, upper gastrointestinal, pain, fatigue,
lower gastrointestinal, life choices and activity limitation, body mobility, dyspnea, and digital ulcer. ScleroID captures all the
disease manifestations that matter the most to patients and symptoms frequently responsible for disease burden (1). The
aim of the study is to determine the distribution of ScleroID and its domain questions among different disease subsets and
whether they correlate with clinical findings and PROs cross-sectionally and over time.

Methods: Patients with ScleroID questionnaires from the observational cohort STRIKE were included in the study. Patients
with other chronic pain syndromes were excluded. The Mann-Whitney U or One-way ANOVA was used to compare sub-
groups as appropriate. Wilcoxon ranked test was used to assess the differences between baseline and follow-up scores.
Spearman’s rank correlation was used to analyze cross-sectional and over-time correlations between ScleroID and its
dimensions and clinical findings or other PROs. Changes (Δ) in scores were calculated as the difference between
12-month follow-up and baseline scores.
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Table 1
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Results:We administered ScleroID to 271 patients (245 Female/26 Male) between January 2022 and February 2024. Mean
age was 54.8±13.9 years. At baseline, 69 (25.5%) patients had a very early diagnosis of SSc (VeSSc), 139 (51.3%) limited
cutaneous (lcSSc), and 63 (23.2%) diffuse cutaneous SSc (dcSSc). ScleroID distribution was not normal with median
(IQR) score of 3.4 (4.2). ScleroID was significantly different in the 3 subsets: 2.1 (3.6) in VeSSc, 3.4 (4.4) in limited SSc,
and 4.7 (4) in diffuse SSc (p< 0.001), with lower GI domain being the only constant domain within the subsets.

ScleroID domains and total ScleroID scores showed highly significant correlation with all the other PROs (p< 0.001 for all)
with the strongest correlation for scleroderma HAQ-DI, confirming the comprehensive face and content validity of Sclero-
ID (Table 1). Importantly ScleroID total score also correlated with clinical measures of disease severity including mRSS,
FVC and DLCO (p< 0.05 for all) and with the modified Disease activity Index (2). Longitudinal measures were available for
114 patients (17 VeSSc) (Figure 1). ΔScleroID total correlated with ΔSHAQ (r=.465) (p< 0.05). ΔScleroID dyspnea was cor-
related with ΔBORG (r=.334), ΔScleroID hand function was correlated with ΔCOCHIN (r=.418), ΔScleroID upper and lower
GI scores correlated with ΔGIT 2.0 scores (p< 0.05).

Conclusion: EULAR ScleroID is a comprehensive, easy to perform PRO able to capture the overall impact of SSc on
patients across different disease subsets. ScleroID correlation with validated clinical measures and its sensitivity to change
in standard of care setting, support its use as a key composite PRO in clinical practice and clinical trials.

Disclosure: S. Colak: None; S. Di Donato: None; R. Bixio: Accord Healthcare, 6, GlaxoSmithKlein(GSK), 6; L. Bissell:
AbbVie, 6, Alfasigma, 6, Galapagos, 6, UCB, 6; T. Barnes: None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Thera-
peutics, 2, 5, Bayer, 2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithK-
line, 2, 5, 6, Horizon, 2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier,

Figure 1. ScleroID scores according to disease subsets at baseline and 12-month in the longitudinal cohort
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5, Zurabio, 2; M. Nisar: None; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingel-
heim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis,
2, Ventus, 2.

Abstract Number: 2449

Acid Reflux Triggers Type I Interferon and Persistent Epithelial-
mesenchymal Transition in Esophageal Epithelial Cells. a Novel
Microenvironment Contribution to the Pathogenesis of Systemic
Sclerosis

Safoura Zahed Mohajerani1, john ladbury1, Rebecca Ross2 and Francesco Del Galdo1, 1University of Leeds, Leeds,
United Kingdom, 2Medicine and Health, University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gastroesophageal reflux disease (GERD) is a very common manifestation of scleroderma (SSc),
affecting as high as 90% of patients, second only to Raynaud’s phenomenon. GERD is also a very common in the general
population, not dissimilarly from Raynaud’s phenomenon. The acid induced injury and repair of the distal esophageal
mucosa is known to be a risk factor for metaplastic transformation of the epithelium (Barret esophagus) and in turn,
increases the risk of esophageal cancer. Nonetheless, it is not known whether the cellular and molecular events induced
by acid injury may have a role in the loss of immunological tolerance and/or other aspects of the pathogenesis of SSc. Here
we aimed to study the morphological and molecular changes induced by acid exposure of esophageal cells to inform
research on their role in the pathogenesis of SSc.

Methods: Normal squamous epithelial cells (Het1A) were exposed to acidified media (pH 4) contains 100μM bile salts for
10 minutes/day for five consecutive days. Media was acidified through the addition of 1M hydrochloric acid. Bile salts mix
comprised glychocolic acid, taurocholic acid, glycodeoxycholic acid, glycochenodeoxycholic acid and deoxycholic acid.
After 5 days of bile acid (BA) exposure cells grown in full media until day 21 to access their recovery from BA. Co-culture
of healthy and SSc derived fibroblasts and Het1A cells was performed by Transwell assays and exposed to BA as described
above. Twenty-four hours after the last treatment Het1A cells were lysed for protein and RNA analyses.

Results: Oesophageal epithelial cells exposed to acid lost their cobblestone appearance and acquired mesenchymal char-
acteristics (change in orthogonal diameters ratio P< 0.0001). Further, cells lost the usual cell-cell junction. These changes
were confirmed by qPCR and immunofluorescence which showed increased expression of EMT markers vimentin
(p=0.001) and N-cadherin (p=0.05). Transcriptome analysis identified 3313 genes differentially expressed in the cells after
chronic BA exposure (p< 0.05, t test). GO pathway analysis indicated upregulation of response to interferons, type I inter-
feron signalling pathway, response to interleukin-1, compared with the control. qRT-PCR confirmed significant increased
expression of STAT1 (p< 0.0001), OAS1 (p=0.0004), ISG15 (p=0.002) and IFIT1 (p< 0.0001). Co-culture of epithelial cells
with SSc fibroblasts enhanced these changes with significant upregulation of both type I IFN and EMT genes compared to
heatlhy fibroblasts. Following 16 days of further culture from last BA insult, showed normalisation of Type I IFN response
vs persistent and enhanced EMT including increased expression of vimentin (p=0.001) and N-cadherin (p=0.0004).
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Conclusion: Challenge with BA has a direct effect on the morphology and transcriptome of esophageal epithelial cells
including proinflammatory and profibrotic gene expression. Co-culture with SSc fibroblasts enhances this response sug-
gesting that as well in the context of a permissive genetic background, a common condition such as acid reflux may contrib-
ute to the pathogenesis of SSc.

Disclosure: S. Zahed Mohajerani: None; j. ladbury: None; R. Ross: Deepcure, 5; F. Del Galdo: AbbVie, 2, 5, Argenx,
2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK),
2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 2450

Disease Progression in Anti-Centromere Positive Systemic Sclerosis
Patients

Eva Hoekstra1, S. Ahmed2, David Ueckert3, Nina Ajmone Marsan3, Philippine Kiès3, M.K. Ninaber3, Marlies Heuvers3,
Miranda Geelhoed3, Thomas Huizinga4 and Jeska de Vries-Bouwstra1, 1Leiden University Medical Center, Leiden,
Netherlands, 2Leiden University Medical Centre, Leiden, Netherlands, 3Leids Universitair Medisch Centrum, Leiden,
Netherlands, 4Department of Rheumatology, Leiden University, Leiden, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Disease progression in systemic sclerosis (SSc) is characterized by severe and early progression in
anti-topoisomerase (ATA) positive diffuse cutaneous patients and typically involves lung and skin. Disease progression in
anti-centromere (ACA) patients is also frequently present, but more often consists of cardiac progression and happens typ-
ically not early but any time during the course of disease. We therefore hypothesize that disease progression in ACA-positive
patients is driven by different factors than disease progression in ATA-positive patients. The aim of this study is to identify
baseline characteristics that predict disease progression in ACA-positive SSc patients.

Methods: SSc patients fulfilling ACR/EULAR 2013 criteria were included form the Leiden CCISS cohort. Disease progres-
sion was defined as disease progression in one or more organ domains (including skin involvement, heart involvement, inter-
stitial lung disease (ILD), pulmonary arterial hypertension (PAH), renal involvement, myositis and gastro-intestinal
involvement) or death. To identify possible baseline predictors for disease progression univariable and multivariable logistic
regression with adjustment for age, sex and immunosuppressive use at baseline was performed.

Results: In total 754 patients were included, with a median follow-up of 3.4 (1.1–7.1) years. Of 318 ACA-positive patients
160 (50%) suffered from disease progression during follow-up, compared to 62% in ACA-negative patients. In ACA-positive
patients, cardiac progression occurred most frequently (31%), followed by disease subset progression (16%) and skin score
progression (11%), whereas in ACA-negative patients disease progression most frequently involved cardiac progression
(37%), ILD progression (20%) and skin score progression (17%) (Figure 1). In univariable analysis diffusing capacity for car-
bon monoxide (DLCO), 6 minute walking distance, oxygen saturation at rest and presence of contractures were significantly
associated with disease progression in ACA-positive patients, while for the total group skin score, diffuse cutaneous subset,
hemoglobin, and presence of radiographic ILD, pitting scars and friction rubs were predictive as well. In multivariable analysis
DLCO percentage (OR 0.98 [0.97-0.99]), oxygen saturation at rest (OR 1.22 [1.04-1.43]) and contractures (OR 2.82 [1.71–
4.68]) were significantly associated with disease progression.
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Conclusion: Our study confirms that disease progression is substantial in ACA-positive patients. The baseline characteris-
tics most predictive for progression in ACA-positive patients include DLCO percentage, oxygen saturation at rest and con-
tractures, which were clearly different from predictors for the complete SSc group and should be taken into account in risk
stratification in clinical practice. Our results underline the hypothesis that disease progression is driven by different factors
in ACA-positive patients; further in-depth studies are warranted.

Figure 1. Disease progression stratified per organ domain in SSc patients.
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Disclosure: E. Hoekstra: None; S. Ahmed: Janssen, 1, 5; D. Ueckert: None; N. Ajmone Marsan: None; P. Kiès:
None;M. Ninaber: None;M. Heuvers: None;M. Geelhoed: None; T. Huizinga: Abblynx, 2, 5, 6, Abbott, 2, 5, 6, Boeh-
ringer, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi-Aventis, 2, 5, 6, UCB, 2, 5, 6; J. de Vries-Bouwstra: AbbVie/Abbott, 2, 6,
Boehringer-Ingerlheim, 2, 6, Galapagos, 5, Janssen, 2, 5, 6, Roche, 5.

Abstract Number: 2451

Prognostic Value of Functional Outcomes in a Italian Multicentric Cohort
of Early SSc-ILD Patients

Chiara Bellocchi1, Alessandro Santaniello2, Silvia Bosello3, Enrico De Lorenzis4, Gerlando Natalello5, Nicoletta Del Papa6,
Silvia Cavalli7, Devis Benfaremo8, Giacomo De Luca9, Corrado Campochiaro10, Lorenzo Cavagna11, Veronica Codullo12,
Francesco Bonomi13, gaia Montanelli14, Adriana Severino15, Monica Caronni2, Martina Iacubino16, Barbara Vigone2,
Silvia Bellando-Randone17, Carlomaurizio Montecucco18, Marco Matucci-Cerinic19, Lorenzo Dagna20, Gianluca
Moroncini8, Roberto Caporali21 and Lorenzo Beretta22, 1Università degli Studi di Milano, IRCCS Ca’ Granda Ospedale
Maggiore Policlinico di Milano, Milano, Italy, 2Fondazione IRCCS Ca’ Granda Ospedale Policlinico di Milano, MILANO,
Italy, 3FONDAZIONE POLICLINICO UNIVERSITARIO A GEMELLI- IRCCS, Rome, Rome, Italy, 4Catholic University of the
Sacred Heart, Roma, Rome, Italy, 5Division of Rheumatology - Catholic University of the Sacred Heart, Fondazione
Policlinico Universitario Agostino Gemelli, Rome, Rome, Italy, 6ASST Centro Specialistico Ortopedico Traumatologico
Gaetano Pini-CTO, Milano, Milan, Italy, 7University of Milan, Milan, Milan, Italy, 8Marche Polytechnic University, Ancona,
Italy, 9Vita-Salute San Raffaele University & IRCCS San Raffaele Hospital, Milan, Milan, Italy, 10IRCCS San Raffaele
Hospital. Vita-Salute San Raffaele University, Milan, Milan, Italy, 11University of Pavia and Fondazione IRCCS Policlinico
San Matteo Hospital of Pavia, Pavia, Pavia, Italy, 12Division of Rheumatology - Policlinico San Matteo, Pavia, Italy, Pavia,
Lombardia, Italy, 13Azienda Ospedaliera Universitaria Careggi, Florence, Florence, Italy, 14Fondazione IRCCS Ca’ Granda
Ospedale Policlinico di Milano, Milan, Italy, 15Fondazione IRCCS Ca’ Granda Ospedale Policlinico di Milano, Milan, Milan,
Italy, 16Università degli Studi di Milano, Milano, Italy, 17University of Florence, Florence, Florence, Italy, 18IRCCS policlinico
S. Matteo foundation, University of Pavia, Pavia, Italy, 19University San Raffaele Milano, Milano, Milan, Italy, 20Ospedale
San Raffaele, Milano, Italy, 21Department of Clinical Sciences and Community Health, University of Milan, and
Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-CTO, Milan, Italy, 22Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico di MIlano, Milan, Milan, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is the leading cause of mortality in systemic sclerosis (SSc). Pulmonary
function tests (PFTs) can serve as useful surrogate measures in monitoring SSc-ILD, providing valuable information about
lung function and showing varying correlations with survival when evaluated longitudinally. Several thresholds have been
proposed to define a meaningful decline in FVC, DLco, or both. While some measures, such as the composite OMERACT
outcome measure, have demonstrated prognostic significance in randomized controlled trials, the relevance of others is still
debatable. Similarly, their long-term prognostic implications are unclear.

Methods: SSc-ILD patients from seven Italian tertiary centers who met the following criteria were included: a) diagnosis of
SSc (ACR/EULAR criteria); b) disease duration ≤5 years at the time of the first PFT; c) absence of ACA; d) evidence of ILD
on HRCT. A prospective-retrospective data collection was performed, and 10-year survival estimates were evaluated via
Cox regression models (respiratory-related causes of death). Time-dependent models were used to determine the signifi-
cance of attaining functional outcomes defined as follows: a) either a relative FVC reduction of ≥ 10%, or a decline of ≥ 5%
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to < 10% in FVC accompanied by a relative ≥ 15% decline in DLco (OMERACT composite); b) an absolute FVC decline ≥ 5%
predicted (labelled FVC5); c) an absolute FVC decline ≥ 5% predicted or an absolute DLco decline ≥ 10% predicted (labelled
FVC5/DLco10).

Results: A total of 437 SSc-ILD patients with a median disease duration of 0.8 (0.2-2.2) years were included (Table1). A total
of 35 (8%) SSc-ILD-related deaths were recorded within 10 years. Male gender, baseline FVC, or DLco % of predicted val-
ues were associated with worse survival, with optimal discriminative cutoffs for FVC < 80% or DLco ≤ 65%. The time-
dependent Cox models, corrected for significant baseline covariates described above, showed that longitudinally, FVC
was associated with reduced mortality hazards (HR=0.948 [0.9332-0.9625], p=1*10-11), being the strongest predictor of
survival with an overall mortality risk of 3.5% for every individual FVC point decrease. Among the functional outcomes eval-
uated, the composite OMERACT outcome had the highest statistical significance (Table 2) compared to the FVC5 or
FVC5/DLco10 outcomes.

Conclusion: In a large SSc-ILD population enriched with patients at risk for progression, baseline FVC, as well as its change
over time, was shown to be a predictor of mortality. Our data indicate that among the proposed outcome measures, the
composite OMERACT outcome had the best performance compared to other proposed measures, which seem of less
use. These findings suggest the importance of close PFT monitoring over time and provide insights into the prognostic value
of functional outcomes.

Table 1 – Baseline clinical characteristics
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Disclosure: C. Bellocchi: None; A. Santaniello: None; S. Bosello: None; E. De Lorenzis: None; G. Natalello: None;
N. Del Papa: None; S. Cavalli: None; D. Benfaremo: None; G. De Luca: Boehringer-Ingelheim, 6; C. Campochiaro:
Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; L. Cavagna: None; V. Codullo: None; F. Bonomi: None;
g. Montanelli: None; A. Severino: None; M. Caronni: None; M. Iacubino: None; B. Vigone: None; S. Bellando-Ran-
done: None; C. Montecucco: None; M. Matucci-Cerinic: None; L. Dagna: None; G. Moroncini: None; R. Caporali:
AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6,
MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; L. Beretta: None.

Table 2 – Time-dependent survival analysis
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Abstract Number: 2452

Multimodal Ultrasound in the Assessment of Sarcopenia-related Muscle
Involvement in Patients with Systemic Sclerosis: A Multicentric Study

Riccardo Bixio1, Maria Giovanna Lommano2, Seda Colak3, Sonia farah4, Francesca Pistillo5, Richard Wakefield6, Fausto
Salaffi4, Stefano Di Donato7, Ombretta Viapiana5, Rossella De Angelis8, Maurizio Rossini5, Edoardo Cipolletta9, Emilio
Filippucci10, Luca Idolazzi5, Francesco Del Galdo11 and Andrea Di Matteo12, 1University of Verona, Verona, Verona, Italy,
2Università Politecnica delle Marche, Jesi, Italy, 3Gulhane Training and Research Hospital, Ankara, Turkey, 4Polytechnic
University of Marche, Jesi (AN), Italy, 5Rheumatology Unit, University of Verona, Verona, Italy, 6NIHR Leeds Biomedical
Research Centre, Leeds, UK., Leeds, United Kingdom, 7Leeds Institute of Rheumatic and Musculoskeletal Medicine,
Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom, 8Polytechnic University of Marche, Ancona, Italy, Ancona,
Italy, 9Polytechnic University of Marche, Ancona, Italy, 10Rheumatology Unit, Dipartimento di Scienze Cliniche e
Molecolari, Università Politecnica delle Marche, Jesi, Ancona, Italy, Jesi, Italy, 11University of Leeds, Leeds,
United Kingdom, 12Faculty of Medicine and Health, Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, UK, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Patients with systemic sclerosis (SSc) are at an increased risk of sarcopenia and muscle involve-
ment. This study aims to describe the ultrasound findings of muscle mass, quality, and stiffness in SSc patients and their cor-
relation with the handgrip test (HG), a validated tool for assessing muscle strength, and disease-related characteristics.

Methods: This cross-sectional multicentric study included consecutive SSc patients and healthy controls (HCs). Using ultra-
sound, bilateral quadriceps muscle (QM) thickness was measured by summing the thickness of the rectus femoris muscle
and vastus intermedius muscle. Muscle quality was evaluated by assessing muscle echogenicity both semi-quantitatively
with a modified Heckmatt scale (mHS) and using grey-scale histogram analysis (GSA) via ImageJ software. Rectus femoris
muscle stiffness was measured using Shear-Wave elastosonography (SWE). In SSc patients, the correlations between the
ultrasound findings and HG, as well as clinical disease characteristics, were explored.

Results: A total of 72 SSc patients were included. The main clinical characteristics of these patients have been reported in
Table 1. When compared to HCs (n=15), SSc patients had significantly lower QM thickness (54.16±14.95 vs 69.68
±11.97 mm; p< 0.001), suggesting lower muscle mass. SSc patients also had increased muscle echogenicity values,
assessed with both mHS (1.64±0.87 vs 0.27±0.46 p< 0.001) and GSA (95.52±20.49 vs 70.08±13.95 mean pixel intensity;
p< 0.001), indicating decreased muscle quality. No significant SWE values were observed between SSc patients and HCs
(Table 2). Nine SSc patients (12.5%) met the criteria for "probable sarcopenia" based on EWGSOP2 guidelines for HG
strength, while the remaining 63 were above the threshold for this classification. In SSc patients, HG was significantly asso-
ciated with QM thickness (⍴=.43; p< 0.001), mHS (⍴=-.363; p=0.004), and GSA, (⍴=-.416; p=0.001), but not with SWE. QM
thickness, mHS and GSA were significantly associated with each other, while SWE was associated only with QM thickness
(⍴=-.395; p=0.001) and mHS (⍴=-.25; p=0.089) (Table 3). Gastrointestinal involvement was significantly associated with HG
(⍴=-.302; p=0.015) and QM thickness (⍴=-.247; p=0.039) in SSc patients, while other organ involvements, disease duration,
and disease pattern were not associated with any ultrasound measurement or HG values.

Conclusion: Ultrasound could be a valuable method for investigating changes in muscle mass, quality, and stiffness indic-
ative of sarcopenia-related muscle involvement in SSc patients.
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Legend: BMI=body mass index; ILD=interstitial lung disease; mRSS=modified Rodnan Skin Score; GIT=gastrointestinal trait; PAH=pulmonary
artery hypertension; MSK=musculoskeletal.

Legend: SSc=systemic sclerosis patients; HC=healthy controls; QM=quadriceps muscle; mHS=modified Heckmatt scale; GSA=gray-scale anal-
ysis (histogram); SWE=shear-wave echography.
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Disclosure: R. Bixio: Accord Healthcare, 6, GlaxoSmithKlein(GSK), 6;M. Lommano: None; S. Colak: None; S. farah:
None; F. Pistillo: None; R. Wakefield: None; F. Salaffi: None; S. Di Donato: None;O. Viapiana: None; R. De Angelis:
None; M. Rossini: AbbVie/Abbott, 6, Eli Lilly, 6, Italfarmarco SpA, 6, Neopharmamed Gentili S.p.A., 6, Theramex,
6, UCB, 6; E. Cipolletta: Horizon Therapeutics, 2, IBSA, 6, Novartis, 6; E. Filippucci: AbbVie/Abbott, 6, Amgen, 6, Bris-
tol-Myers Squibb(BMS), 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; L. Idolazzi: AbbVie/Abbott, 6, Amgen,
6, Boehringer-Ingelheim, 1, Eli Lilly, 1, 6, Janssen, 1, 6, UCB, 1, 6; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5,
AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mit-
subishi Tanabe, 5, Novartis, 2, Ventus, 2; A. Di Matteo: Janssen, 6.

Abstract Number: 2453

Gastrointestinal Symptom Severity and Intestinal Permeability in
Systemic Sclerosis: A Single Center Prospective Study

Elvira Lesmana1, Ashley Keehn2, Anukul Karn3, Andrea Pauly4, Margaret Breen-Lyles2, Adam L Edwinson2,
Madhusudan Grover5 and Ashima Makol5, 1Mayo Clinic, Rochester, MN, New York, NY, 2Mayo Clinic, Rochester, MN,
Rochester, 3Mayo Clinic, Rochester, MN, Farmington Hills, MI, 4Mayo Clinic Rochester, Rochester, MN, 5Mayo Clinic,
Rochester, MN, Rochester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Sclerosis (SSc) is a complex, heterogeneous, multisystem autoimmune disease with high
morbidity and mortality. Gastrointestinal symptoms impact more than 90% of SSc patients, ranging in severity from mild to
severe and significantly impact patient function and quality of life. Prior studies have linked high intestinal permeability to
severe GI involvement. This prospective study aims to elucidate the clinical correlates and impact of GI symptom severity
on quality of life and assess the relationship between GI symptom severity and intestinal permeability in SSc patients.

Legend: QM=quadriceps muscle; mHS=modified Heckmatt scale; GSA=gray-scale analysis (histogram); SWE=shear-wave echography. **=sta-
tistically significant
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Table 1: Demographic & Clinical Characteristics of Systemic Sclerosis Patients by Gastrointestinal Symptom Severity (Based on UCLA GIT 2.0)
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Methods: Adult ( >18 y) SSc patients meeting the ACR/EULAR 2013 criteria with moderate-severe GI symptoms (based on
UCLA-GIT 2.0) and age- and sex-matched SSc patients with none-mild GI symptoms were prospectively recruited. Patients
with prior bowel surgery, new antibiotic or probiotic use in the last two weeks, active malignancy, history of inflammatory
bowel disease, celiac disease, or microscopic colitis were excluded. All patients underwent a standardized clinical evaluation
(including Modified Rodnan Skin Score, internal organ involvement, and Physician Global Assessment [PGA] of Disease
activity) and filled a 7-day bowel diary (frequency and stool consistency). Patient-reported outcomes (SHAQ, PROMIS-29,
and Patient Global Assessment [PtGA] of Disease activity) were assessed. SCTC Damage Index, Medsger Disease Severity
Score, and HADS Depression and Anxiety scores were also assessed. Intestinal permeability was evaluated using a stan-
dardized 24h saccharide-based excretion assay (100 mg 13C-mannitol and 1g lactulose) in a small subset of patients
(n=12-13/group).

Results: 87 SSc patients (mean age 59.14 y ± 12.17, 84% females, 91%white) were enrolled in the study. (Table 1) Disease
duration from the first Raynaud symptoms in the SSc group with none-mild GI symptoms was significantly longer than the
group with moderate-severe GI symptoms (15 vs. 6 years, p=0.0009). Anxiety (6 vs. 4, p = 0.007) and PtGA of disease activ-
ity was higher (4 vs. 2, p=0.01) among those with moderate-severe GI symptom severity. Patients with mod-severe GI
symptoms also exhibited worse lung disease severity (1 vs. 0, p = 0.04), worse physical function (38.6 vs 43.5, p=0.05),
worse pain scores (60.6 vs. 53.9, p=0.005) and worse overall function and SHAQ (0.40 vs. 0.17, p=0.028). (Table 2)
Patients with mod-severe GI symptoms also had higher bowel frequency (14 vs.10, p=0.0098) and looser stool consistency
(4.73 vs. 3.91, p=0.0002). There was no significant difference in small bowel or colonic permeability between the two symp-
tom severity groups in the subset of patients studied.

Table 2: Systemic Sclerosis Patient-Reported Outcomes by Gastrointestinal Symptom Severity (Based on UCLA GIT 2.0)

4982

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion:While SSc patients with higher UCLA GIT 2.0 symptom scores clearly demonstrate worse physical and mental
health-related quality of life, our study did not find a significant difference in intestinal permeability in a limited subset of those
with moderate-severe vs none-mild GI symptom severity. Pathogenetic mechanisms for GI involvement in SSc require fur-
ther elucidation. Molecular and microbiome studies are currently underway.

Disclosure: E. Lesmana: None; A. Keehn: None; A. Karn: None; A. Pauly: None; M. Breen-Lyles: None;
A. Edwinson: None;M. Grover: Alfasigma, 2, 5, Ardelyx, 1, Evoke, 2, Takeda, 5; A. Makol: Amgen, 12, Site PI for clin-
ical trial, AstraZeneca, 12, Site PI for Clinical trial, Boehringer-Ingelheim, 12, Site PI for Clinical Trial, Genentech, 12, Site
PI for Clinical Trials.

Abstract Number: 2454

Age-Adjusted Mortality Rate Trends in Systemic Sclerosis in the
United States from 1999 to 2020

Ansaam Daoud1, Loai Dweik2, Muhammad Shamim3, Haseeb Chaudhary4 and Omer Pamuk5, 1Case Western Reserve
University/University Hospitals, Akron, OH, 2Cleveland Clinic Akron General Internal Medicine, Akron, OH, 3University
Hospitals/ Case Western Reserve University, Cuyahoga Falls, OH, 4Case Western Reserve University, Westlake, OH,
5University Hospitals Cleveland Medical Center/ Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose:Of all rheumatic diseases, systemic sclerosis (SSc) has the highest disease-specific mortality, with a
higher mortality risk than the general population. North America has the highest mortality rate for SSc. Investigating SSc
mortality is challenging due to its low incidence. While initial research focused on microvascular damage, a growing body
of evidence demonstrates that macrovascular atherosclerotic disease significantly impacts cardiovascular morbidity and
mortality in SSc with elevated incidences of myocardial infarction and stroke. This study examines the trends in age-adjusted
mortality rates (AAMR) in SSc in the US over the last two decades.

Methods: This retrospective cohort study utilized CDC multiple cause-of-death files to analyze trends in age-adjusted mor-
tality rates (AAMR) of SSc (ICD-10 M34). The analysis included trends in underlying causes of death in SSc: cardiovascular
disease (CVD), ischemic heart disease (IHD), cerebrovascular disease (CeVD), respiratory disease (RD), interstitial lung dis-
ease (ILD), pulmonary hypertension (PulH), infectious disease (ID), and neoplasms (NEO). We also examined AAMR trends
in males, females, blacks, and Whites during that same study duration. Linear regression and Chi-square tests were used
for comparisons.

Results: During the study period, there were 39,496 deaths in SSc, with most occurring between ages 65-74. Clinical
demographics and mortality data are shown in Table 1. Overall, in SSc, AAMR significantly decreased from 0.701 to
0.418 from 1999 to 2020 (p< 0.05). Specifically, the AAMR decreased from 0.088 to 0.035 for CVD (p< 0.001), from
0.053 to 0.008 for IHD (p< 0.001), and from 0.031 to 0.027 for NEO from 1999 to 2020 (p< 0.001). (Figure 1). There was
no significant change in AAMR for ID (p=0.71) or RD (p=0.37). The data for CeVD AAMR was unreliable for many years dur-
ing the study period, precluding us from drawing any definitive conclusions and the numbers for ILD and PulH were very low,
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making a comprehensive analysis difficult. From 1999 to 2020, AAMR decreased from 1.051 to 0.616 (p< 0.05) in females,
from 0.272 to 0.158 (p< 0.001) in males, from 0.996 to 0.546 in blacks (p< 0.001), and from 0.677 to 0.375 in whites (p<
0.05) from 1999 to 2020.

Conclusion: From 1999 to 2020, AAMR for SSc significantly decreased, particularly for CVD, IHD, and NEO. This trend was
observed across different demographics, including males, females, Blacks, and Whites. The overall decline in AAMR sug-
gests improvements in the management and outcomes of SSc over the past two decades.

Figure 1. Age-adjusted mortality rate trends in Systemic Sclerosis

4984

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: A. Daoud: None; L. Dweik: None; M. Shamim: None; H. Chaudhary: None; O. Pamuk: None.

Abstract Number: 2455

Improvement Across Multi-organ Domains and Patient Reported
Outcomes in Refractory Juvenile-Onset Systemic Sclerosis (jSSc) up to
4 Years After Autologous Stem Cell Transplantation (ASCT)

Jonathan Li1, Paulina Horvei2, Franziksa Rosser3, Kirsten Rose-Felker4, Vibha Sood5, Adam Olson6, Vickie Vandergrift7,
Nicole Hogue2, Lauren Farver8, Devin Mcguire9, Haley Havrilla7, Jessie Alexander10, Shawna McIntyre2, Paul Szabolcs2

and Kathryn Torok11, 1Division of Rheumatology, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh,
Pittsburgh, PA, USA, Pittsburgh, PA, 2Division of Blood and Marrow Transplantation and Cellular Therapies, Department
of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 3Division of Pulmonology
Medicine, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA,
4Division of Cardiology, Department of Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA,
Pittsburgh, 5Division of Pediatric Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, UPMC
Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 6Department of Radiation Oncology, UPMC Children’s
Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 7Division of Rheumatology, Scleroderma Center, Department of
Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 8Department of Physical Therapy,
UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 9Pediatric Behavioral Health, University of
Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, 10Pediatric Bone Marrow Transplant and Cellular Therapies, Stanford
Children’s Hospital, Palo Alto, CA, USA, Pittsburgh, 11Division of Rheumatology, Scleroderma Center, Department of
Pediatrics, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Table 1. Clinical Demographics and Mortality Data in Systemic Sclerosis
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Background/Purpose: Juvenile-onset systemic sclerosis (jSSc) is a systemic autoimmune disease characterized by vascu-
lopathy and multiorgan fibrosis leading to significant morbidity and early mortality. Autologous stem cell transplant (ASCT) is
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an emerging mainstay of treatment for severe, medication refractory disease in adults. Data is limited in jSSc. Herein, we
report the outcomes of seven jSSc patients 3 months to 4 years after receiving ASCT.

Methods: All patients were referred to our multidisciplinary pediatric scleroderma center, had disease refractory to ≥3 immu-
nosuppressive (IS) therapies, and met ASCT criteria by lung or skin disease severity, or both. These patients would not have
met inclusion criteria for more classic adult SSc trials, ASTIS or SCOT, due to longer disease duration, lower DLCO, and dis-
ease subtypes. Our ASCT protocol began with stem cell mobilization with cyclophosphamide and filgrastim, collected via
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pheresis. Conditioning chemoradiation was then administered per an IRB-approved individual treatment plan (Patients 1-3)
or per our clinical trial NCT03630211 (Patients 4-7) with rituximab, ATG, total body irradiation 600 cGy with lung and kidney
shielding, and cyclophosphamide or thiotepa +/- alemtuzumab. CD34+ selected cryopreserved autologous peripheral
blood stem cell graft was infused on day 0. Antimicrobial prophylaxis and viral monitoring (EBV, CMV, adenovirus) followed
institutional standards. Corticosteroids were discontinued by week 5 post-ASCT. Clinical outcomes and patient reported
measures were collected at baseline (pre-ASCT) and at 6-month intervals post-ASCT.

Results: Baseline characteristics are reported in Table 1 and outcomes in Table 2. Mean follow-up time was 2.0 ± 1.4 years
(range 0.25-4). All 7 patients engrafted. Median neutrophil and platelet engraftment occurred on days 11 (range 10-27) and
20 (range 16-38) respectively. Global function (CHAQ) improved for all patients by a mean of 0.5 or 58% (range: 12.5-100%)
surpassing the MCID 2.5-fold. All patients showed improvement in most or all VAS subdomains. From a BMT standpoint,
performance scores increased by a mean of 19 from 66 to 84. Five patients discontinued IS and two reduced the number
of agents. All patients met the mRSS MCID, with a mean reduction of 17 or 84% (three with mRSS of 0). Myositis improved
in all patients although pre-ASCT childhood myositis score was not available for all. Four patients had repeat lower esopha-
geal manometry with mean improvement of 11 mmHg (range: 0.3-26 mmHg) associated with mean reduction in acid expo-
sure by 50%. FVC and DLCO overall remained stable. 6-minute walk distance improved by a mean of 16% (range: 4-36%).
One patient with pulmonary hypertension had normalization of pulmonary pressures. Digital pitting/ulceration improved in
5 patients, stable in 1. There were no significant post-ASCT infectious or cardiac, pulmonary or renal events.

Conclusion: Among our cohort of refractory jSSc patients with moderate to severe disease, ASCT was a safe and effective
intervention that provided sustained global disease modifying improvement up to 4 years after transplant with benefit seen
as early as 3 months for all patients.

Disclosure: J. Li: None; P. Horvei: None; F. Rosser: None; K. Rose-Felker: None; V. Sood: None; A. Olson: None;
V. Vandergrift: None; N. Hogue: None; L. Farver: None; D. Mcguire: None; H. Havrilla: None; J. Alexander: None;
S. McIntyre: None; P. Szabolcs: None; K. Torok: None.

Abstract Number: 2456

High Levels of Circulating IFNα Are Associated with IncreasedMortality in
Patients with Diffuse Cutaneous Systemic Sclerosis

François Maillet1, Carine Schmidt1, Vincent Bondet2, Alexandre Bense1, Darragh Duffy3, Luc Mouthon1, Mathieu Paul
Rodero4 and Benjamin Chaigne5, 1AP HP, Paris, France, 2INSERM PAsteur Institute, Paris, France, 3Inserm Pasteur
Institue, Paris, France, 4Université Paris CIté, Laboratoire de Chimie et de Biochimie Pharmacologiques et
Toxicologiques, Faculté des Saint-Pères, Paris, France, 5Service de Médecine Interne, Centre de Référence Maladies
Systémiques Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin,
Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a connective tissue disease characterized by skin and organ fibrosis,
autoimmunity, and vasculopathy. Although its pathophysiology remains unclear, recent data implicate the type I interferon
pathway in the mechanisms of fibrosis, and interferon signalling is currently targeted in clinical trials. Genome-wide
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association studies have identified polymorphisms in interferon pathway genes as risk factors for SSc and a type I IFN signa-
ture is found in PBMC, skin and lung of SSc patients but studies about plasmatic interferon alpha dosages are lacking.

Methods:We performed a monocentric longitudinal study about plasmatic interferon alpha (IFNα) levels in SSc. IFNα levels
were assessed in patients SSc patients from the French National Reference Centre for Systemic Sclerosis and correlated
with patient characteristics and outcomes. Patients were included in the study if they fulfilled 2013 ACR/EULAR classification

Increased mortality in diffuse SSc patients with IFN□ plasmatic level above 250 fg/ml.
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criteria for SSc. Using a single-molecule array (SiMoA) technique that detects all 12 subtypes of IFNα, we retrospectively
assessed plasmatic IFNα levels in frozen plasma samples from. Baseline plasmatic IFNα levels above 13.3 fg/ml were con-
sidered increased.

Results: Sixty-four diffuse cutaneous SSc (dcSSc) and 109 limited cutaneous SSc (lcSSc) were included in the study. Of
these, IFNα levels were assessed longitudinally in 126 patients. Baseline IFNα level was characterized by significant hetero-
geneity (Fig. 1A). Eighty-one (47%) patients had increased baseline plasmatic IFNα levels. Baseline IFNα was not associated
with SSc type, skin fibrosis, organ involvement, or autoantibodies (Fig. 1B) but was statistically significantly lower in patients
receiving mycophenolate mofetil (MMF) than in MMF-naive patients (median 0.28 [0.28-0.28] vs 13.78 [0.28-973.5] fg/mL, p
0.001). In the longitudinal cohort, IFNα levels remained stable over time in 91% of the patients (Fig. 1C). Using a sensitivity
analysis, a cut-off value of 250 fg/mL was used to analyze disease mortality, distinguishing 57 (33%) and 116 (67 %) patients
with high-IFNα and low-IFNα levels, respectively. These groups were similar except for muscle involvement, which was
more common in high-IFNα patients (39% vs 22%, p 0.03), and MMF usage, which was more common in the low-
IFNα subgroup (16% vs 2%, p < 0.01). Overall survival (OS) was lower in the high-IFNα than in the low-IFNα subgroup in
dcSSc patients (p = 0.03), but not in lcSSc patients (p 0.49 Fig. 1D-E). This effect was mainly driven by the decreased OS
of MMF-naïve patients with high-IFNα compared to the other patients (Fig. 1F).

Conclusion: This study shows that IFNα dosage could be used to select patients for treatment with anti-IFNAR mAbs, as
therapeutic drug monitoring to monitor treatment response, and that combination therapy with a conventional immunosup-
pressant, namely MMF, and an IFNα-targeted treatment could be beneficial in SSc.

Disclosure: F. Maillet: None; C. Schmidt: None; V. Bondet: None; A. Bense: None; D. Duffy: None; L. Mouthon:
None; M. Rodero: None; B. Chaigne: None.

Abstract Number: 2457

Polypharmacy, Drug-drug Interactions, and Adverse Drug Reactions
Among Systemic Sclerosis Patients: A Cross-sectional Risk Factor Study

Sara Boukhlal1, Laurent Chouchana2, Malika Saadi3, marion Casadevall1, Pascal cohen4, bertrand Dunogue5, Anne
Murarasu1, Alexis Régent6, Luc Mouthon5 and Benjamin Chaigne7, 1AP HP, paris, France, 2Cochin, Paris, France,
3Cardiology Department - Cochin Hospital, Paris, France, 4National Referral Center For Rare Systemic Autoimmune
Diseases, Paris, Ile-de-France, France, 5Service de Médecine Interne, Centre de Référence Maladies Systémiques
Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-
Hôpitaux de Paris (AP-HP), Paris, France, 6National Referral Center For Rare Systemic Autoimmune Diseases, Paris,
France, 7Service de Médecine Interne, Centre de Référence Maladies Systémiques Autoimmunes et Autoinflammatoires
Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, Ile-
de-France, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Polypharmacy, drug-drug interactions (DDI) and related adverse drug reaction (ADR) are understu-
died in SSc. The aim of this work was to determine the prevalence and determinants of DDI and ADR in a real-life prospective
cohort of SSc patients.
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Methods: We performed a retrospective analysis of the drug prescriptions of the first hundred consecutive SSc patients
admitted to the daily scleroderma clinic of Cochin Internal Medicine University Hospital between January 2020 and April
2022 who met inclusion criteria. Patients were included if they met the criteria for SSc according to the ACR/EULAR 2013
criteria, had an informatics-based drug prescription, and had a one-year follow-up. DDI were identified using 2 prescription
analysis applications and classified into 4 types (contraindicated, not recommended, precaution for use, and warning). To
assess ADR, all adverse events (AE) occurring during follow-up were evaluated by two medical experts experienced in
SSc and AE were graded according to the Common Terminology Criteria for AE based on their severity. Any AE considered
was adjudicated by a pharmacovigilance expert committee using the World Health Organization – Uppsala Monitoring Cen-
tre. Risk factors for DDI and ADR were then identified using multivariate analysis.

Results: One hundred and eight SSc patients were included. The median number of medications per patient was 6 [4-9].
One hundred and one (93.5%) patients had at least 2 medications on their prescriptions. Seventy-one (65.7%) patients
had 5 or more medications, and 23 (21.3%) had 10 or more. Seventy-two (66.7%) patients had DDIs on their prescriptions

Table 1. Characteristics of systemic sclerosis patients with or without drug interactions
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at inclusion.The median number of DDI per patient was 3 [1-8], with a total number of 421 DDIs in the study (117 (28%)
warning, 268 (64%) precautions for use, 31 (7%) recommended, and 5 (1%) contraindicated). Patients with DDIs had more
medications than patients without DDIs (7 [5-10] versus 3 [2-5], p< 0.0001). Patients with DDI received significantly more
proton-pump inhibitors (p < 0.0001), prednisone (p < 0.0001), MMF (p < 0.001), sodium alginate (p < 0.001), lipid-lowering
drugs (p < 0.05), and domperidone (p < 0.01) than patients without.The main DDI involved domperidone-prednisone,
esomeprazole-sodium alginate, esomeprazole-MMF, and lansoprazole-MMF. Six (8.3) patients experienced ADRs during
the one-year follow-up.One ADR (1.4% of SSc patients with DDI) was classified as grade IV according to CTCAE (cardiac
arrest due to ventricular tachycardia), 4 (5.6%) were grade III (falls, orthostatic hypotension, and tendon rupture), and
1 (1.4%) was grade II (Bowen’s disease). Patients with ADRs had more medications (14 [10-18] versus 7 [5-10] p< 0.001)
andmore DDIs (12 [7-32] versus 3 [1-6]; p< 0.001) than patients without ADRs. Multivariate analysis confirmed that the num-
ber of prescribed medications was independently positively associated with DDIs (OR: 2.25 [1.52-3.32], p< 0.0001) as well
as with ADRs (OR: 1.68 [1.17 - 2.40], p< 0.01).

Table 2. Factors associated with drug-drug interactions in systemic sclerosis patients
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Conclusion: SSc patients are significantly exposed to polypharmacy, DDIs and related ADRs, particularly in cases of severe
illness, and especially if 5 or more medications are prescribed. Patients with SSc should be routinely screened for polyphar-
macy, DDI, and ADR.

Disclosure: S. Boukhlal: None; L. Chouchana: None; M. Saadi: None; m. Casadevall: None; P. cohen: None;
b. Dunogue: None; A. Murarasu: None; A. Régent: None; L. Mouthon: None; B. Chaigne: None.

Table 3. Drug-drug interactions in systemic sclerosis patients with or without adverse events.
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Abstract Number: 2458

Risk Factors for Progression of Interstitial Lung Disease in Patients with
Early Diffuse Cutaneous Systemic Sclerosis

Julie Urgiles1, Suiyuan Huang2, Shervin Assassi3, Flavia Castelino4, Robyn Domsic5, Tracy Frech6, Jessica Gordon7, Faye
Hant8, Monique Hinchcliff9, Ami Shah10, Victoria Shanmugam11, Virginia Steen12, Dinesh Khanna2 and Elana Bernstein13,
1Columbia University Irving Medical Center, New York, NY, 2University of Michigan, Ann Arbor, MI, 3UTHealth Houston
Division of Rheumatology, Houston, TX, 4Massachusetts General Hospital, Boston, MA, 5Division of Rheumatology and
Clinical Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA, 6Vanderbilt University Medical Center,
Nashville, TN, 7Division of Rheumatology, Weill Cornell Medical College, New York, NY, 8Medical University of South
Carolina, Charleston, SC, 9Yale School of Medicine, Westport, CT, 10Division of Rheumatology, Johns Hopkins University,
Ellicott City, MD, 11Office of Autoimmune Disease Research, Office of Research onWomen’s Health, National Institutes of
Health, Great Falls, VA, 12Georgetown University School of Medicine, Washington, DC, 13Division of Rheumatology,
Department of Medicine, Vagelos College of Physicians and Surgeons, Columbia University Irving Medical Center, New
York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) is one of the main pulmonary complications of systemic sclerosis (SSc),
with a prevalence of 50-60%. SSc-ILD progression can occur in 25-30% of patients and has high morbidity and mortality.
Identifying prognostic markers of SSc-ILD progression early in disease course is therefore of great clinical value. Prior studies
have identified African American race, male sex, presence of anti-topoisomerase I antibody, and the diffuse cutaneous(dc)
subtype as risk factors for ILD progression. These studies have often included patients with both limited and diffuse cutane-
ous SSc or have included clinical trial cohorts with unclear generalizability to patients receiving standard management. In this
study, we investigated a real-world cohort of patients with early dcSSc enrolled in the Prospective Study of Early Systemic
Sclerosis (PRESS) to identify risk factors for SSc-ILD progression.

Methods: PRESS is a multicenter prospective cohort study of adults with early dcSSc, defined as a disease duration ≤

2 years from the first non-Raynaud symptom. All participants met 2013 ACR/EULAR Classification Criteria for SSc and were
recruited from 12 expert Scleroderma Centers in the U.S. from April 2012 to July 2021. Subjects were included if they had
SSc-ILD based on a baseline chest CT scan, baseline pulmonary function tests (PFTs), and follow-up PFTs within 12 (+3)
months. SSc-ILD progression was defined as ≥ 5% relative decline in forced vital capacity (FVC) within 12 (+3) months.
We used the Student’s t test, Wilcoxon rank sum test, chi square test, and Fisher’s exact test, as appropriate, to compare
baseline characteristics between participants who did and did not have SSc-ILD progression. We performed univariate
logistic regression followed by stepwise selection of variables (p-value for entry = 0.30, p-value for remaining = 0.35) and
multivariable logistic regression to determine the patient characteristics associated with SSc-ILD progression. We used mul-
tiple imputation (20 imputed sets) to handle missing data for logistic regression. Statistical significance in the univariate and
multivariable models was defined as a p-value < 0.05.

Results: Seventy-three patients with dcSSc-ILD were included in this study (Figure 1). The mean (standard deviation, SD)
age was 51.8 (12.1) years; 60.3% were female (Table 1). The mean (SD) baseline FVC% was 76.5 (19.6)%. Thirty-three per-
cent had progression of SSc-ILD. In our multivariable-adjusted model, younger age (odds ratio [OR] 0.91, 95% confidence
interval [CI] 0.84 to 0.98, p=0.0148) and the presence of tendon friction rubs (TFR) (OR 8.05, 95% CI 1.40 to 46.29,
p=0.0195; Table 2) were statistically significantly associated with ILD progression.

4994

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: In a cohort of patients with early dcSSc, younger age and TFRs were associated with SSc-ILD
progression. Including patients with early dcSSc and TFRs in SSc-ILD clinical trials may be a viable strategy to enrich for
progressors.
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Disclosure: J. Urgiles: None; S. Huang: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim,
2, 5, CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2; F. Castelino: Boehringer-Ingelheim, 1, Mediar Thera-
peutics, 1; R. Domsic: AstraZeneca, 2; T. Frech: None; J. Gordon: None; F. Hant: None; M. Hinchcliff: AbbVie/
Abbott, 2, Boehringer Ingelheim, 5, Kadmon, 5; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5;
V. Shanmugam: None; V. Steen: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-
Ingelheim, 1, 2, 5, Bristol-Myers Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5.

Abstract Number: 2459

Use of Nailfold Capillaroscopy as a Predictor of Cardiovascular Events
and Mortality in Systemic Sclerosis

Carlos Valera-Ribera1, Javier Narvaez-García2, Joaquín Lacasa-Molina3, Laura Perea-Galera4, Alida Taberner-Cortés3,
Paula Andrea Mencio-Viana3, Patricia Leon-Torralba3, Adri�an Mayo-Juanatey3, Pablo Andújar-Brazal3, Ignacio V�azquez
G�omez5, Desamparados Yb�añez-García3, Àngels Martínez-Ferrer6, Elia Valls-Pascual7, Montserrat Robustillo Villarino8

and JUAN JOSE ALEGRE SANCHO3, 1Hospital Doctor Peset, Valéncia, Comunidad Valenciana, Spain, 2Hospital
Universitario de Bellvitge, Barcelona, Spain, 3Hospital Universitario Doctor Peset, Valencia, Spain, 4Hospital Universitario
Doctor Peset, Valencia, 5H. U. Dr. Peset, Valencia, 6Hospital Universitario Dr Peset Valéncia, Valéncia, Spain, 7Hospital
General de Valencia, Valencia, Comunidad Valenciana, Spain, 8Hospital Universitario La Plana, Villarreal, Spain

Figure 1. Study Flow
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a disease with high morbidity and mortality. Nailfold capillaroscopy
(NFC) is a widely used method for its diagnosis. Our objective was to analyze the association between NFC at the time of
diagnosis and major adverse cardiovascular events (MACEs) and mortality, during follow-up.

Methods:Multicenter retrospective observational study which included all patients from a longitudinal SSc cohort, classified
according to the EULAR/ACR 2013 criteria, followed between 1984 and 2023. The demographic, clinical and laboratory
data were recorded.

The qualitative analysis of the findings in the NFC at the time of the diagnosis included the presence of megacapillaries, hem-
orrhages and avascular areas, as well as Cutolo’s SSc NFC patterns. MACEs and deaths, as well as their respective causes,
were obtained from the patient’s medical history.

An univariate analysis was carried out and a multivariate logistic regression model was built, examining the effect of the find-
ings in the NFC on the clinical events. To study the survival of patients, Kaplan-Meier curves and Cox-regression models,
were designed. The statistical analysis was performed using SPSS v.26.

Results: 360 patients were included. The baseline characteristics are described in table 1.

In the NFC at baseline, 88% presented with scleroderma patterns of microvascular damage (29.7% early, 29.2% active and
22.5% late). 69.7% exhibited megacapillaries, 48.6% hemorrhages and 38.6% avascular areas.

In the univariate model, there was a positive association between age (p = 0.000), arterial hypertension [AH] (p = 0.001), dys-
lipidemia (p = 0.0022), diabetes mellitus (p = 0.0035), interstitial lung disease [ILD] (p = 0.001), pulmonary hypertension
[PH] (p = 0.000), digital ulcers [DUs] (p = 0.000), renal involvement (p = 0.009), cardiac involvement [CI] (p = 0.000), calcino-
sis (p = 0.009), previous MACE (p = 0.000), and avascular areas (p = 0.000) with MACEs. Hemorrhages had a negative
association (p = 0.013).

There was a positive association between age (p = 0.000, p = 0.001), disease duration (p = 0.000, p = 0.005), AH (p = 0.000,
p = 0.016), ILD (p = 0.000, p = 0.000), CI (p = 0.000, p = 0.000), DUs (p = 0.002, p = 0.045), previous MACE (0.002, p =
0.027) and avascular areas (p = 0.000) with all-cause mortality and mortality by SSc, respectively. Moreover, both outcomes
had a negative association with hemorrhages (p = 0.023, p = 0.018).

For mortality by MACE, age (p = 0.000), AH (p = 0.006), PH (p = 0.000), DUs (p = 0.006), CI (p = 0.000), previous MACE (p =
0.027) and avascular areas (p = 0.000) were associated.

The results of the logistic regression models, for MACEs, all-cause mortality, mortality due to SSc and mortality due to
MACE, are presented in table 2.

The Kaplan-Meier curve showing the effect of avascular areas on survival rates is presented in figure 1 (log rank p-value =
0.000). The Hazard ratio (HR) for hemorrhages and all-cause mortality was 0.421 (p = 0.006) and 0.315 (p = 0.043) for death
by SSc.
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Conclusion: Presence of avascular areas in NFC at baseline are an independent risk factor for all-cause mortality and spe-
cifically due to SSc. Hemorrhages seem to have a protective effect on SSc survival rate, acting as a sign of the early stages of
the microvascular damage.

Table 1: Demographic, clinical and immunological characteristics of the participants.
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Disclosure: C. Valera-Ribera: None; J. Narvaez-García: None; J. Lacasa-Molina: None; L. Perea-Galera: None;
A. Taberner-Cortés: None; P. Mencio-Viana: None; P. Leon-Torralba: None; A. Mayo-Juanatey: None;
P. Andújar-Brazal: None; I. V�azquez G�omez: None; D. Yb�añez-García: None; À. Martínez-Ferrer: None; E. Valls-
Pascual: None; M. Robustillo Villarino: None; J. ALEGRE SANCHO: None.

Table 2: Logistic regression models for MACEs, all-cause mortality, mortality attributable to SSc and mortality by MACEs.

Figure 1: Kaplan-Meier curve for patients with avascular areas and mortality by SSc.
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Abstract Number: 2460

Severe Gastrointestinal Involvement in Systemic Sclerosis: A New
“Transversal” Subset of Disease to Be Prioritised for Intervention Trials

Marco Minerba1, Riccardo Bixio2, Seda Colak3, Stefano Di Donato4, Lesley-Anne Bissell5 and Francesco Del Galdo6, 11.
Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, 2. NIHR Leeds Biomedical Research
Centre, United Kingdom, Leeds, United Kingdom, 2University of Verona, Verona, Verona, Italy, 3Gulhane Training and
Research Hospital, Ankara, Turkey, 4Leeds Institute of Rheumatic and Musculoskeletal Medicine, Chapel Allerton
Hospital, Leeds, UK, Leeds, United Kingdom, 5Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 6University
of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gastrointestinal (GI) involvement is the most frequent internal complication of systemic sclerosis
(SSc) and, when severe, it has a major influence on patient function. Despite SSc being an autoimmune disease and the
availability of several immune targeted interventions for Inflammatory bowel diseases, GI involvement has never been directly
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targeted in clinical intervention trials in SSc. The impact of GI involvement on patient function is properly captured by the GI
domains for the SCLERO ID which has shown good correlation with other validated GI PRO such as UCLA GIT 2.0 (Nagy G
et al, Arthritis Res Ther, 2023). Here we aimed to identify the distribution of severity of GI involvement in a single centre obser-
vational study, to identify the clinical and demographic features associated with severe involvement and to determine the
natural history of GI impact on patient function in a longitudinal setting.

Methods: Patients fulfilling ScleroID PROs from the STRIKE cohort were enrolled in this analysis. Patients in the upper quar-
tile distribution for both Upper GI and Lower GI ScleroID were labelled as having high impact from GI involvement. Student’s
T and Wilcoxon’s tests were employed for group comparisons as appropriate. Longitudinal changes in the severity scores
were visualised through alluvial plots. Statistical analysis was performed using R v. 4.4.0.

Results: 276 patients were enrolled, 203 fulfilling ACR criteria and 73 with Very early SSc. GI domains of Sclero ID had a not
normal distribution with Median (IQR) scores of 3 (1,7) for upper GI and 4 (0,7) for lower GI. Patients in the first and lower
quartile were further analysed as extreme phenotypes. 54 out of 276 partecipants (19.6%) had both mild upper GI and lower
GI ScleroID score; 53 patients (19.2%) were in both severe quartiles. Patients with severe GI involvement had higher preva-
lence of Small Intestinal bacterial overgrowth (SIBO, 28% vs 5.6 %, p= 0.002); higher mean (SD) Modified Rodnan Skin
Score (mRSS) [4.2 (5.3) vs 1.7 (2.6), p= 0.012]; as well as higher HAQ-DI scores [1.19 (0.67) vs 0.23 (0.41), p= < 0.001].
Beyond these features, patients with severe GI involvement did not have any significant difference in age, gender, cutaneous
subset, disease duration or autoantibody profile compared to the mild phenotype (Figure 1). Follow up PRO was available in
114 patients (figure 2,3). Lower GI scores were more sensitive to change compared to the upper GI ones. Only 12/34
patients with severe lower GI involvement improved at 12 months (35%), whereas 20/80 (20%) joined the severe group from
the rest of the population, bringing the total proportion of patients in the severe group from 34/114 (30%) to 42/114 (37%) in
the 12 months time point (Figure 3).

Conclusion: Patients with severe GI involvement can be identified as a unique population distributed across very early, lim-
ited and diffuse cutaneous subsets in SSc. They show worse skin involvement and overall function, have only a poor
response to standard of care treatments and their number increases over time. Identification of biological targets in this novel
disease subset is highly warranted to inform much needed intervention trials in this under studied subpopulation in SSc.

Disclosure: M. Minerba: None; R. Bixio: Accord Healthcare, 6, GlaxoSmithKlein(GSK), 6; S. Colak: None; S. Di
Donato: None; L. Bissell: AbbVie, 6, Alfasigma, 6, Galapagos, 6, UCB, 6; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx,
2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen,
2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 2461

Prevalence and Impact of Peripheral Neuropathy in SSc: A Frequent and
Disabling Manifestation in SSc, and a Potential Surrogate Marker for
Autonomic Neuropathy

Begonya Alcacer-Pitarch1, marco di battista2, Anthony C. Redmond3, Anne-Maree Keenan4, Stefano Di Donato5,
Francesco Del Galdo3 and Maya H. Buch6, 1Institute of Rheumatic and Musculoskeletal Medicine, Leeds,
United Kingdom, 2Rheumatology Unit, University of Pisa, Pisa., Pisa., Italy, 3University of Leeds, Leeds, United Kingdom,
4School of Healthcare, university of leeds, leeds, United Kingdom, 5Leeds Institute of Rheumatic and Musculoskeletal
Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom, 6Division of Musculoskeletal & Dermatological
Sciences, University of Manchester, and NIHR Manchester Biomedical Research Centre, Manchester, United Kingdom
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: SSc patients have high disability and low quality of life (QoL), driven partially by poor physical func-
tion (PF), Gastro Intestinal (GI) problems, digital ulcers (DUs), and pain. The immune driven involvement of peripheral nerves
has been identified as an understudied pathogenic step in key SSc manifestations, including Raynaud’s and GI involvement.
On the contrary, the role of Peripheral Neuropathy (PN) in diabetes related manifestations including skin ulcers is well under-
stood, mainly from lower limb studies and it has been suggested as potential surrogate marker for GI involvement, including
gastroparesis[1]

Here we aim to build on the knowledge from diabetes and detect PN in a large SSc patient cohort, to start and dissect its role
in the impact of SSc to patients’ lives.

Table 1. Epidemiological and disease-specific characteristics of the cohort. Data are reported in median (IQR)* and n (%). No statistically significant
differences between SSc and HC for every item reported. dcSSc: diffuse cutaneous SSc; lcSSc: limited cutaneous SSc; mRSS: modified Rodnan
skin score.
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Methods: SSc patients and healthy controls (HC) comparable for age and gender, were enrolled in a cross-sectional obser-
vational case-control study. They underwent a detailed quantitative sensory testing of feet evaluating touch, vibratory, ther-
mal, and pain sensitivity; investigating the presence of large and small fiber neuropathy. Neuropathic symptoms were
assessed through numerical rating scales, and their impact through patient-reported outcomes on disability and QoL.

Table 2. Quantitative sensory testing results and symptoms for SSc patients and healthy controls. *Data are reported in median (IQR). Numeric
Scale(NS)
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Results: 109 SSc patients (88.1% female, median age 59.0 years) and 51 HC were enrolled (table 1). SSc patients pre-
sented with a significant impairment in each sensory parameter assessed (p≤0.01 for all) (table 2). Foot PN was present in
85.3% of the patients, with 80% having small fiber and 57% large fiber neuropathy; co-existing in 51.4% of the cases. PN
was associated with age, smoking, foot ulceration, disease duration and corticosteroids use. 82% patients with PN reported
minimum one neuropathic symptom, while 18% were asymptomatic. Patients with neuropathic symptoms reported worse
physical function on the SSc Health Assessment Questionnaire (1.47 [IQR 0.95-1.89] vs 0.74 [IQR 0.46-1.38]; p=0.003),
worse foot disability on the Manchester Foot Pain and Disability Index (median 22 [IQR 14-28] vs 18 [IQR 4-22]; p=0.01),
and poorer QoL on the Systemic Sclerosis Quality of Life Questionnaire (21 [IQR 11-24] vs 12 [IQR 6-20]; p=0.009).

Conclusion: Foot PN is a common and disabling manifestation in SSc, involving small and large fibres. Small fibres are also
present in the enteric nervous system, thus highlighting the potential for PN being a surrogate marker for GI autonomic neu-
ropathy. These results show the importance of including PSN assessment as a part of the SSc workup.

Disclosure: B. Alcacer-Pitarch: None; m. di battista: None; A. Redmond: None; A. Keenan: None; S. Di Donato:
None; F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab,
5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2; M. Buch: AbbVie,
2, 6, Arxx Therapeutics, 2, Boehringer Ingelheim, 6, CESAS Medical, 6, Galapagos, 2, 6, Gilead, 2, 5, 6, Medistream,
6, Pfizer, 2, 6.

Abstract Number: 2462

A Potent Inhibitor of PAI-1, MDI-2517, Mitigates Disease Severity in
Preclinical Models of Systemic Sclerosis

Enming Su1, Pei-Suen Tsou1, Mark Warnock2, Natalya Subbotina1, Kris Mann1, Sirapa Vichaikul1, Xianying Xing1, Enze
Xing1, Olesya Plazyo1, Rachael Wasikowski1, Lam C. Tsoi3, Mark Weinberg4, Cory D. Emal5, Dinesh Khanna1, John Varga1,
Thomas H. Sisson1, Johann Gudjonsson1 and Daniel Lawrence2, 1University of Michigan, Ann Arbor, MI, 2Division of
Cardiovascular Medicine, University of Michigan, Ann Arbor, MI, 3Michigan, Dept. of Dermatology, Ann Arbor, MI, 4MDI,
Ann Arbor, MI, 5EMU, Ann Arbor, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a complex and heterogeneous condition characterized by progressive
fibrosis in multiple organs. Currently, there is no known cure for SSc, and treatment aims to manage symptoms, slow dis-
ease progression, and improve quality of life. Recent studies have implicated plasminogen activator inhibitor 1 (PAI-1, gene
SERPINE1) in the pathogenesis of SSc, and PAI-1 is considered a prognostic biomarker for disease progression.

Methods: PAI-1 expression is evaluated in clinical dermal samples from SSc patients, using single-cell RNA-seq analyses.
Additionally, dermal fibroblasts collected from diffuse cutaneous (dc)SSc patients were evaluated for PAI-1 expression as
well as changes in pro-fibrotic biomarkers after PAI-1 inhibition. Finally, a causal role for PAI-1 in fibrosis progression was
examined in a preclinical model of SSc where bleomycin was administered subcutaneously via an osmotic pump for 7 days
to induce systemic fibrosis followed by treatment for 21 days with the potent PAI-1 inhibitor MDI-2517.
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Results: Single-cell RNA-seq analysis of skin biopsies from 18 healthy controls and 22 SSc patients revealed a marked
overlap between genes involved in extracellular matrix remodeling associated biological processes and SERPINE1 expres-
sion in myofibroblasts from scleroderma skin samples. Treatment of dermal fibroblasts from SSc patients with the small mol-
ecule PAI-1 inhibitor MDI-2517 reduced the expression of the profibrotic markers ColA1 and ACTA2. To investigate the
therapeutic potential of MDI-2517, we evaluated the efficacy of this drug in reducing both skin and lung fibrosis in a preclin-
ical mouse model of SSc. Treatment with MDI-2517 significantly reduced fibrosis in both the skin and lungs, and was supe-
rior to treatment with either pirfenidone or mycophenolate mofetil (MMF). Additionally, MDI-2517 significantly reduced the
expression of key profibrotic biomarkers and attenuated weight loss. Compared to another PAI-1 inhibitor, tiplaxtinin, previ-
ously shown to be effective in a model of SSc, MDI-2517 was found to have superior efficacy at a 10-fold lower dose.

Conclusion: These findings highlight the role of PAI-1 in the pathogenesis of SSc, and the potential of MDI-2517 for the
treatment of SSc. Based on these promising preclinical studies and standard non-clinical toxicology and safety pharmacol-
ogy studies a Phase 1 first in human clinical study evaluating the safety, tolerability, pharmacokinetics, and pharmacody-
namics of MDI-2517 is currently underway. The results of the phase 1 study will inform the continued development of
MDI-2517 for the potential treatment of SSc and interstitial lung disease, and will also support the potential evaluation of
MDI-2517 in other chronic fibrotic and inflammatory diseases that are associated with excessive PAI-1 activity.

Disclosure: E. Su: MDI Therapeutics, 8; P. Tsou: None; M. Warnock: None; N. Subbotina: None; K. Mann: None;
S. Vichaikul: None; X. Xing: None; E. Xing: None; O. Plazyo: None; R. Wasikowski: None; L. Tsoi: Janssen, 5;
M. Weinberg: MDI Therapeutics, 2; C. Emal: MDI Therapeutics, 8; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZe-
neca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(-
GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; J. Varga: None; T. Sisson: None;
J. Gudjonsson: AbbVie/Abbott, 12, support, Boehringer-Ingelheim, 12, support, Bristol-Myers Squibb(BMS), 12, sup-
port, Eli Lilly, 12, support, Janssen, 12, support, Novartis, 12, support; D. Lawrence: MDI Therapeutics, 8.

Abstract Number: 2463

Interstitial Lung Disease in Very Early Systemic Sclerosis – a Clinical and
Radiological Characterization

Sinziana Muraru1, Christian Blüthgen2, Cosimo Bruni1, Carina Mihai1, Anna-Maria Hoffmann-Vold3, Muriel Elhai4, Mike
Becker5, Thomas Frauenfelder6, Oliver Distler7 and Rucsandra Dobrota1, 1University Hospital Zurich, University of
Zurich, Zurich, Switzerland, 2Institute for Diagnostic and Interventional Radiology, University Hospital Zurich, Zurich,
Switzerland, 3Department of Rheumatology, Oslo University Hospital, Oslo, Norway, Oslo, Norway, 4University Hospital
zurich, Zürich, Switzerland, 5Center of Experimental Rheumatology, Department of Rheumatology, University Hospital
Zurich, University of Zurich, Zürich, Switzerland, 6University Hospital Zurich, Zurich, Zurich, Switzerland, 7Department of
Rheumatology, University Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) occurs in about 50% of patients with systemic sclerosis (SSc). The
aims of this study were to assess the prevalence of ILD and describe its clinical and radiological characteristics in very early
SSc (veSSc), and to investigate ILD development during follow-up.
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Methods: In this longitudinal cohort study, we included patients with veSSc, defined as Raynaud’s phenomenon (RP) and/or
at least one of either puffy fingers, antinuclear antibodies (ANA), or abnormal capillaroscopy, not fulfilling the 2013 ACR/EULAR
classification criteria for SSc at baseline. High-resolution computer tomography of the thorax (HRCT) is routinely done in veSSc
patients in our center. Only patients with available HRCT data were included. An expert thoracic radiologist reevaluated all
HRCTs blindly, according to a predefined protocol describing radiologic abnormalities, pattern of ILD and radiologic
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progression at follow-up. We analyzed associations with relevant clinical parameters at baseline using Fisher’s exact test. Lon-
gitudinally, we assessed ILD onset or progression, defined by HRCT or worsening of the pulmonary function tests (PFT) (abso-
lute decline in forced vital capacity (FVC) >5% or diffusing capacity for carbon monoxide (DLCO) >10%; relative decline in FVC
≥ 10% or between 5-9% and DLCO ≥15%). Treatment data were collected from the electronic records.

Results: Baseline characteristics of the 126 included patients are shown in Table 1. Among them, 15 patients (11.9%)
patients had ILD, 10 (7.9%) at baseline. Non-specific interstitial pneumonia (NSIP) was identified in 3/10 patients, probable
usual interstitial pneumonia (UIP) in 2/10, whereas reticular changes with no clear pattern were described in the remaining
patients. The extent of ILD was < 10% in 5/10 patients, 10-20% in 4/10 and >20% involvement in 1/10. More than half of
the patients were symptomatic (6/8 had dyspnea NYHA class ≥ II). There was a strong association between ILD at baseline
and reduced DLCO < 70% (p < 0.001), but not with reduced FVC (Table 2). Patients with ILD at baseline had less frequent
RP, more often arthritis and desaturation on the 6-MWT (Table 2). During a median follow-up of 3.5 years, 5 patients devel-
oped new ILD and 2 progressed, 1 on both HRCT ( >20%), PFT and increase of NYHA dyspnea grade II to III, and 1 only in
PFT. NSIP was diagnosed in 2/5 new cases, while the remaining ones had no typical radiologic pattern. At diagnosis visit,
the extent of the reticular changes was < 10% in all 5 cases.
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Disease-modifying treatment was started in 5/15 patients at the visit when ILD was diagnosed, another 1 patient received
Cyclophosphamide at the first follow-up visit (Table 3), as recommended by the treating physician.

Conclusion: ILD occurs even in veSSc, albeit at a low prevalence of 8%. Half of the patients with veSSc-ILD had lung
involvement >10%, more than half showed low DLCO, relevant dyspnea and a third required ILD therapy. A reduced DLCO
< 70% was strongly associated with ILD at baseline. New onset ILD or progression was observed at follow-up. This high-
lights the need for screening for ILD in veSSc, including both HRCT and PFT, to allow early diagnosis and stratification of
affected patients.

Disclosure: S. Muraru: AstraZeneca, 12, Congress support; C. Blüthgen: None; C. Bruni: AbbVie/Abbott, 12, Educa-
tional grant, Boehringer-Ingelheim, 2, 12, Congress support, EMDO Foundation, 5, European Scleroderma Trials and
Research Group (EUSTAR), 5, Foundation for research in Rheumatology (FOREUM), 5, Gruppo Italiano Lotta alla Scler-
odermia (GILS), 5, Novartis Foundation for biomedical research, 5, Scleroderma Clinical Trials Consortium (SCTC),
5, Scleroderma Research Foundation (SRF), 5, Wellcome Trust, 12, Educational grant;C. Mihai: Boehringer-Ingelheim,
1, 6, 12, Congress support, Janssen, 1, MED Talks Switzerland, 6, Medbase, 6, Mepha, 6, Novartis, 1, 6, PlayToKnow,
6; A. Hoffmann-Vold: ARXX, 2, 6, Boehringer Ingelheim, 2, 5, 6, Jannsen, 1, 2, 5, 6, Roche, 2, 6;M. Elhai: AstraZeneca,
12, Congress support, Janssen, 12, Congress support, Novartis, 5; M. Becker: Amgen, 2, 6, EMDO Foundation,
5, FOREUM, 5, GlaxoSmithKlein(GSK), 6, Innovative Medicines Initiative (IMI), 5, Novartis, 5, 6, Vifor, 2, 6;
T. Frauenfelder: AGFA, 1, Boehringer-Ingelheim, 6, Bracco, 6; O. Distler: 4P-Pharma, 2, “mir-29 for the treatment of
systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed, 2, Altavant Sciences, 2, Amgen,
2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, Citrus AG,
12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR Guidelines, 12, Co-Chair,
EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapagos, 2, Glenmark, 2, Gossa-
mer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen, 2, 6, Kymera, 2, 5, Lupin,
2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc., 2, Novartis, 2, Orion, 2, Pro-
metheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences, 12, Senat Member, Swiss
Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topadur, 2, UCB, 2;
R. Dobrota: Actelion, 5, 6, Amgen, 12, Congress support, Boehringer-Ingelheim, 1, Iten-Kohaut Foundation, 5, Otsuka,
12, Congress support, Pfizer, 5, Walther and Gertrud Siegenthaler Fellowship, 5.
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Thymic Size Longitudinal Changes on Chest High-resolution Computed
Tomography After Autologous Hematopoietic Stem Cell Transplantation
for Diffuse Cutaneous Systemic Sclerosis

Grégory Pugnet1, Samia Collot2, Antoine Petermann3, Pauline Lansiaux4, Gwenaelle Larion4, Mathieu Resche-rigon4,
Cécile Borel5, Zora Marjanovic6 and Dominique Farge4, 1Toulouse Rangueil University Hospital, Toulouse, France, 2CHU
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Background/Purpose: The thymus is a central lymphatic organ responsible for T-cell differentiation and maturation
throughout life. The thymus reaches its maximum absolute weight at puberty, and thymic involution then begins, with fatty
infiltration of the gland. Incomplete thymus involution is observed in 12 to 15% of systemic scleroderma (SSc) patients and
Meunier et al. reported an association between SSc-related interstitial lung disease and incomplete thymus involution. How-
ever, few data exist on thymic evolution after resetting the “immunologic clock” by autologous stem cell transplantation
(aHSCT) in early diffuse cutaneous systemic scleroderma. The aim of this study was, therefore, to evaluate thymic involution
frequency in SSc patients who underwent aHSCT and thymic size longitudinal changes on chest high-resolution computed
tomography (HRCT) after transplant.

Methods: Chest HRCT evaluation was performed before aHSCT and afterwards during yearly routine clinical and paraclini-
cal follow-up in 33 consecutive dcSSc-patients between January 2000 and January 2016. Two independent chest radiolo-
gist experts blindly assessed the thymus. Patients were retrospectively classified as clinical responders or clinical non-
responders according to: at least 25% improvement in mRSS and/or 10% improvement in FVC or carbon monoxide diffus-
ing lung capacity as compared with baseline, and without need for additional immunosuppression within the 24 months after
transplant.

Results: Altogether we evaluated 33 SSc patients (20 female, 13 male) with a mean age at transplantation of 45.5
±13.5 years and a disease duration of 28.0 ±17.7 months. 27.3% (n=9) of the evaluated patients showed incomplete invo-
lution of the thymus at baseline. At 24 months after aHSCT, significant enlargement of thymus tissue were observed as com-
pared with before aHSCT (p=0.001). Among the 24 patients with complete involution of the thymus at baseline two of them
grows after transplant.

Nineteen patients were clinical responders at 2 years (probability of response 0.68, 95% CI (0.49;0.82). All the patients with
an increase in thymic size were in the clinical responders group. The mean absolute change from baseline in thymic size at
month 24 was +23.6 mm2 in the clinical responders group and −38.1 mm2 in the clinical non-responders group (p=0.002)
(see figure 1).

Conclusion: Real-world data show a significant thymic size increase within two years after aHSCT for early diffuse cutane-
ous systemic scleroderma which is associated with clinical response.

Disclosure: G. Pugnet: None; S. Collot: None; A. Petermann: None; P. Lansiaux: None; G. Larion: None;
M. Resche-rigon: None; C. Borel: None; Z. Marjanovic: None; D. Farge: None.

Figure 1. Evolution of thymic size on High-Resolution Computed Tomography 24 months after autologous Hematopoietic Stem Cell transplanta-
tion in clinical responders and non-responders diffuse cutaneous Systemic Sclerosis patients
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Abstract Number: 2465

Subclinical Loss of Lung Volumes in Very Early SSc: Evidence from Two
Independent Cohorts in EUSTAR

Vishal Kakkar1, Stefano Di Donato2, Silvia Bellando-Randone3, Riccardo Bixio4, Marco Matucci-Cerinic5, Yannick
Allanore6 and Francesco Del Galdo1, 1University of Leeds, Leeds, United Kingdom, 2Leeds Institute of Rheumatic and
Musculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK, Leeds, United Kingdom, 3University of Florence,
Florence, Florence, Italy, 4University of Verona, Verona, Verona, Italy, 5University San Raffaele Milano, Milano, Milan,
Italy, 6Université Paris Cité, Paris, France

SESSION INFORMATION
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Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interstitial lung disease (ILD) remains as the major driver of mortality in systemic sclerosis (SSc). The
literature indicates that at the time of diagnosis of SSc-ILD or inclusion in clinical intervention studies the mean forced vital
capacity (FVC) ranges from 66.5% to 72.6%. The VEDOSS project has demonstrated that more than 50% of patients with
Raynaud’s and at least one “red flag” sign progress to fulfil ACR/EULAR 2013 criteria (A/E 2013) within 5 years. This data
supports the notion of subclinical lung involvement very early within the natural history of SSc and a relative window for pre-
ventive intervention. Here we aimed to analyse the trajectory of FVC over time for the first time in the VEDOSS population in
2 independent cohorts to determine the presence and prevalence of subclinical lung volume loss in this population.

Strike Cohort
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Methods: VEDOSS patients within our observational study STRIKE were screened for having an available FVC at
baseline and at least one follow-up. Patients fulfilling the A/E 2013 at baseline were excluded. Lung function progress was
assessed adapting the suggested progressive-fibrosis ILD (PF-ILD) definition, as per George et al. VEDOSS patients were
considered to have a subclinical lung volume loss if they showed either a relative FVC decline of 10% or a 5% decline in
FVC and a 15% decline in DLCO during follow-up. Progression to fulfil A/E 2013 was also considered in the analysis. These
steps were then repeated in the separate EUSTAR VEDOSS database, with no patient overlap, analysed according to the
EUSTAR CP140.

Results: 71 patients met the inclusion criteria in the STRIKE cohort. Baseline median FVC was 110% (101, 125) and median
FVC at last available follow up was 107% (96, 117). Baseline DLCO was 77% (69, 87) and median DLCO at last available fol-
low up was 85% (71, 91). 24 patients (33.9%) defined as sub-clinical progressors (sP), met the adapted PF-ILD criteria with
a median baseline FVC of 112% (101, 129) and a median follow-up FVC of 96% (84, 111). Their median baseline DLCO was
73% (56, 79) and median follow-up DLCO 68% (47, 81) (Table 1). 5 (21%) sP also met the A/E 2013 vs 6 (16%) of the non-
progressors (nP) (P = 0.05). In the EUSTAR VEDOSS database, 378 patients met the inclusion criteria. Baseline median FVC
was 106% (95, 116) and median FVC at last available follow up was 107% (95, 119). Baseline median DLCO was 85%
(75, 96) and median DLCO at last available follow up was 83% (73, 93). 65 patients (17.3%) defined as sP met the adapted
PF-ILD criteria with a median baseline FVC of 112% (103, 121) and a median follow-up FVC of 95% (86, 104). Their median
baseline DLCO was 85% (72, 96) and a median follow-up DLCO of 78% (66, 91) (Table 2). 32 (49%) sP also met the A/E
2013 vs 91/313 of the nP (29%) (P = 0.02).

Conclusion: Data from the 2 independent cohorts demonstrated subclinical lung volume loss in the VEDOSS
population ranging from 17.3 to 33.9%. Less than half of the sP met A/E 2013 during follow up in either cohort, suggesting
an unmet need in the very early detection of lung involvement in SSc. Further prospective research is warranted to identify
the relation between subclinical volume loss and future development of ILD to inform preventive approaches in the very early
population.

Eustar Database Cohort
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Disclosure: V. Kakkar: None; S. Di Donato: None; S. Bellando-Randone: None; R. Bixio: Accord Healthcare,
6, GlaxoSmithKlein(GSK), 6; M. Matucci-Cerinic: None; Y. Allanore: Corvus, 12, Research grant given by Corvus;
F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deep-
cure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Abstract Number: 2466

Ranked Composite Important Difference (RCID) Scores in Patients with
Diffuse Cutaneous Systemic Sclerosis and Interstitial Lung Disease

Francesco Del Galdo1, Lesley-Anne Bissell2, Rozeta Simonovska3 and Margarida Alves4, 1University of Leeds, Leeds,
United Kingdom, 2Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 3mainanalytics GmbH, Sulzbach
(Taunus), Germany, Sulzbach (Taunus), Germany, 4Boehringer Ingelheim International GmbH, Ingelheim am Rhein,
Germany, Ingelheim, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The ACR Composite Response Index in diffuse cutaneous Systemic Sclerosis (CRISS) was devel-
oped to measure the probability of improvement in response to treatment in patients with early diffuse cutaneous SSc
(dcSSc) [Khanna D et al. Arthritis Rheumatol 2016;68:299-311]. The revised CRISS calculates the proportion of patients
who improve based on core measures, but does not discriminate non-improvement fromworsening. With engagement from
180 patients and expert physicians, a continuous ranked composite important difference (RCID) score was developed to

Table. Weighting of criteria to calculate RCID score.
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differentiate non-improvement from worsening, and to measure overall outcome, based on weighting minimal clinical impor-
tant differences (MCIDs) in core CRISS domains [Bissell L et al. Arthritis Rheumatol 2022;74(suppl 9):0523]. We evaluated
RCID scores in patients with dcSSc and interstitial lung disease (ILD) who participated in the SENSCIS trial.

Methods: The SENSCIS trial enrolled patients with SSc-ILD with first non-Raynaud symptom in the prior ≤7 years and an
extent of fibrotic ILD on HRCT ≥10%. Patients on prednisone ≤10 mg/day (or equivalent) and/or stable therapy with myco-
phenolate or methotrexate were allowed to participate. Patients were randomised to receive nintedanib or placebo. RCID
scores over 52 weeks were calculated in the patients with dcSSc (overall and in subgroups by mycophenolate use). These
scores were based on four components (organ failure, forced vital capacity [FVC] % predicted, modified Rodnan skin score
[mRSS], Health Assessment Questionnaire Disability Index [HAQ-DI]) (Table) and ranged from -100% (worst outcome) to
100% (best outcome).

Results: In the placebo and nintedanib groups, respectively, mean (SD) RCID scores over 52 weeks were -3% (36) (n=119)
and 4% (36) (n=117) overall, 3% (38) (n=60) and 7% (36) (n=60) among those taking mycophenolate at baseline, and -10%
(31) (n=59) and < 1% (35) (n=57) among those not taking mycophenolate at baseline. Accordingly, a greater proportion of
patients had stable or improved RCID scores (i.e. ≥0%) in the nintedanib group than the placebo group overall and in sub-
groups by use of mycophenolate (Figure 1). The proportions of patients with worsening of FVC % predicted was smaller in
the nintedanib group than the placebo group overall (23.5% vs 41.8%) and in subgroups by use of mycophenolate
(Figure 2). The proportions of patients with worsening/stability in other components of the RCID score were similar between
the placebo and nintedanib groups (Figure 2).

Conclusion: Among patients with dcSSc and ILD in the SENSCIS trial, physician and patient-determined RCID scores
were better overall in the nintedanib group than in the placebo group, mainly driven by reduced decline in FVC over
52 weeks.

Figure 1. Frequency distribution of RCID scores over 52 weeks in patients with dcSSc and ILD in the SENSCIS trial overall and in subgroups by use
of mycophenolate at baseline. Analysed in patients with non-missing RCID scores.
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Disclosure: F. Del Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemo-
mab, 5, Deepcure, 2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2; L. Bissell:
AbbVie, 6, Alfasigma, 6, Galapagos, 6, UCB, 6; R. Simonovska: Boehringer Ingelheim, 7; M. Alves: Boehringer
Ingelheim, 3.

Abstract Number: 2467

Elderly Systemic Sclerosis. Clinical Presentation and Outcome

Miriam Retuerto Guerrero1, Clara Moriano2, cristiana sieiro santos3, Ismael Gonzalez4, Ignacio Gonzalez Fernandez5,
Carolina Díez Morrondo5, Carolina Alvarez Castro6, Paula Perez Garcia5, Jose Ordas Martínez5, Pedro Baenas Gonzalez5

and elvira Diez �alvarez5, 1Complejo Asistencial Universitario de Le�on, Leon, Spain, 2Hospital Le�on, LEON, Spain,
3Rheumatology Department, Complejo Asistencial Universitario de Le�on, Le�on, Spain, Leon, Spain, 4Complejo
Asistencial Universitario de Leon, Le�on, Spain, 5Complejo Asistencial Universitario de Leon, Leon, 6Complejo Asistencial
Universitario de Leon, Leon, Spain

Figure 2. Proportions of patients with worsening, stability, or improvement in RCID components over 52 weeks in patients with dcSSc and ILD in
the SENSCIS trial (A) overall and (B) in subgroups by use of mycophenolate at baseline.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunosenescence refers to the gradual deterioration of the immune system associated with
aging, leading to an increased incidence of infections, cancer, and autoimmune diseases. Systemic sclerosis (SSc) is an
autoimmune condition characterized by fibrosis, vascular dysfunction, and the presence of various autoantibodies. The
age at disease onset can influence the clinical features and prognosis in SSc. We aim to evaluate whether the age at SSc
onset affects the clinical phenotype and outcomes in our patient cohort.

Methods: This is an observational retrospective single-center study. We included 133 patients diagnosed with SSc accord-
ing to the modified ACR-EULAR 2013 criteria. Based on the median age at disease onset of our cohort, 59.7 years (range
51-69.3 years), patients aged 70 years and older were classified as the “late-onset group.” We compared clinical manifes-
tations, antibody status, treatment approaches, malignancy incidence, and mortality rates. Continuous variables were

Table1. Demographic characteristics, serologic profiles, treatments and outcomes by age of SSc onset. Data are representated in mean±SD and
frequencies (n,%).
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compared using the Student’s t-test or Mann-Whitney U test, while categorical variables were compared using the Chi-
squared test or Fisher’s exact test. Survival curves were generated using the Kaplan-Meier method, with differences
assessed by the log-rank test.

Figure 1. Kaplan-Meier estimate of the probability of death, ILD and PAH (since diagnosis) depending on age at disease onset.
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Results: The late-onset group included 31 patients, 58% of whom were female, with a mean age at SSc onset of 76.27 ±
4.5 years. Clinical, immunological, treatment, and outcome data are summarized in Table 1. The late-onset group was more
frequently positive for anti-TIF1-γ antibodies and had higher rates of cardiac involvement and pulmonary arterial hyperten-
sion (PAH). Digital ulcers were more common in the standard-onset group but showed a more prolonged course in the
late-onset group. Immunosuppressive drugs were prescribed more often in the standard-onset group. Malignancy rates
were similar in both groups. All-cause and SSc-related mortality were higher in the late-onset group. Time to PAH, interstitial
lung disease (ILD), and death differed significantly between the groups (log-rank test, p < 0.001, Figure 1). Time to malig-
nancy was similar between the groups.

Conclusion: Our study suggests that elderly-onset SSc patients present with more severe manifestations at an earlier stage
but receive less targeted treatment.

Disclosure: M. Retuerto Guerrero: None; C. Moriano: None; c. sieiro santos: None; I. Gonzalez: None; I. Gonzalez
Fernandez: None; C. Díez Morrondo: None; C. Alvarez Castro: None; P. Perez Garcia: None; J. Ordas Martínez:
None; P. Baenas Gonzalez: None; e. Diez �alvarez: None.

Abstract Number: 2468

Audio-Guided Imagery Positively Impacted Patients with Raynaud’s
Phenomenon Associated Connective Tissue Disease

Cristina Padilla1, Veena Katikineni2, Yongseok Park1, Leigh Freno3, Maureen Laffoon4 and Robyn Domsic5, 1University
of Pittsburgh, Pittsburgh, PA, 2Providence, Victorville, CA, 3University of Pittsburgh Medical Center, Pittsburgh, PA,
4UPMC, Pittsburgh, PA, 5Division of Rheumatology and Clinical Immunology, University of Pittsburgh School of Medicine,
Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Raynaud’s phenomenon (RP) is characterized as episodic color changes of the digits occurring with
exposure to cold environments, sudden temperature decreases, and emotional stress. Patients with RP from connective tis-
sue disease (CTD) can experience attacks in the setting progressive pathologic remodeling of the vasculature, and these
patients can be at risk for digital ulcerations. In systemic sclerosis (SSc) patients, surveys have shown that RP is the highest
ranked SSc-specific symptom associated with quality-of-life. Anxiety and depression were found to be more common in
those with secondary RP compared to primary RP. Mindy-body techniques have been observed to address anxiety,
depression, and emotional stress. Guided imagery is a form of meditation that uses internal focused visualization and imag-
inative content to evoke sensory perceptions to improve wellbeing and reduce anxiety. Thermal biofeedback reduced RP
attacks and improved hand warming in a study by Freedman et al; however, guided imagery has not been studied in CTD.
Behavioral interventions may provide a low cost, low risk option for individuals with RP, especially in those where the stan-
dard medications are contraindicated or not sufficient. The objective of our study was to evaluate the feasibility and efficacy
of auditory-guided imagery intervention on CTD-associated RP.

Methods: Eligibility included age 18 or older with CTD-RP for an open-label, single-arm, eight-week intervention with daily
auditory-guided imagery were recruited over a 6-week period in the winter at a single-site. Study patients needed a com-
puter or smartphone with access to email to complete electronic surveys. Patients already performing daily meditation
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practices were excluded. Participants were asked to complete a 10-minute audio-guided imagery (AGI) intervention
daily over eight weeks (Table 2). This was accessed by web-link, which recorded the number of minutes used daily. Patients
completed surveys, including ASRAP-SF, RCS, RPVAS, SHAQ, QIDS, and GAD7 at baseline and after 8 weeks of
intervention.

Results: Sixteen study participants were enrolled, of which fourteen had SSc, one mixed connective tissue disease and one
undifferentiated CTD. AGI demonstrated significant improvement in all patient reported outcomes, except GAD7 (Table 1).
This 8-week intervention shows patients with CTD-associated RP had less severe and less frequent RP episodes as well
as improved quality of life and depressive symptoms.

Conclusion: Audio guided imagery use significantly improved several domains of health, including physical, emotional, and
mental in patients with CTD-RP, who otherwise, more commonly struggled with more RP attacks, lower quality of life, and
depression. AGI is a low cost, low risk, and convenient therapy for CTD-RP and a larger trial studying the effects of this inter-
vention is indicated.

Participants completed a 10-minute auditory guided imagery intervention daily over 8 weeks. This was accessed by web-link, which recorded the
number of minutes used daily. Patient reported outcomes were completed before and after treatment.
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Disclosure: C. Padilla: None; V. Katikineni: None; Y. Park: None; L. Freno: None; M. Laffoon: None; R. Domsic:
AstraZeneca, 2.

Abstract Number: 2469

Machine Learning Identifies Oesophageal Symptoms as a New Red Flag
for for Very Early Diagnosis of Systemic Sclerosis (VEDOSS): A EUSTAR
Analysis

Stefano Di Donato1, Vishal Kakkar2, Silvia Bellando-Randone3, Marco Matucci-Cerinic4 and Francesco Del Galdo2, and
EUSTAR collaborators, 1Leeds Institute of Rheumatic andMusculoskeletal Medicine, Chapel Allerton Hospital, Leeds, UK,
Leeds, United Kingdom, 2University of Leeds, Leeds, United Kingdom, 3University of Florence, Florence, Florence, Italy,
4University San Raffaele Milano, Milano, Milan, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The analysis of the EUSTAR Very Early Diagnosis of Systemic Sclerosis (VEDOSS) study has iden-
tified the risk of progression to fulfil 2013 ACR/EULAR classification criteria in patients with Raynaud’s and one or more “red
flag” signs, which include Antinuclear antibodies (ANA), Nailfold capillaroscopy (NVC) changes, and puffy fingers. In this
sense, the analysis supported a very early diagnosis in patients not fulfilling classification criteria if they were presenting with
at least one red flag sign. Here we aimed to implement an unbiased machine learning approach to identify and rank other
clinical and demographic features collected within the VEDOSS EUSTAR database that would predict progression to fulfil
classification criteria for SSc.

Methods: The VEDOSS study was designed as a non-interventional, prospective observational cohort of the EUSTAR reg-
istry, as described elsewhere (Bellando-Randone et al, 2021). Database download was performed on date 08/04/2023. The
outcome was an event-based endpoint of progression to fulfil 2013 ACR/EULAR classification criteria for SSc. Demographic

Mean change of survey scores was compared from baseline to week 8 in repeated measures model (ASRAP-SF and RCS). QIDS was analyzed for
change only between week 0 and week 8 with paired T-test. For nonparametric variables (SHAQ &GAD-7), Wilcoxon signed rank test was utilized.
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and clinical predictor variables for progression were scored for their relevance, using tree-based machine learning
approaches, namely extreme gradient (XG) boosting and random forest. New covariates emerging significant in both tree-
based iterations were modelled on the whole cohort using Kaplan-Meier (KM) survival curves.

Results: 601 patients not scoring 9 ACR/EULAR criteria points at baseline with at least two visits were available for the anal-
ysis, demographic and clinical characteristics are presented in table 1. XG boosting analysis identified the following as the
five most important variables for gain in predictive ability at 5-year: oesophageal symptoms (gain 0.173), ACA (gain 0.156),
ATA (gain 0.147), giant capillaries (0.124), and puffy fingers (gain 0.096). Random Forest identified giant capillaries (6.986),
ATA (5.983), oesophageal symptoms (5.642), bushy capillaries (5.065), and ACA (4.977) as the most important variables.

Of 229 cases without censoring and at least 5-year follow-up, positive for both baseline RP and ANA positivity, 47% showed
ACR/EULAR criteria progression at 5 years. Focusing on a subset of 122/229 with RP, ANA, and oesophageal symptoms as
new identified red flag, these showed a progression rate of 55%, with an improvement of 8%. KM curves of all 601 patients
stratified by ANA, SSc-specific antibodies, and oesophageal symptoms, showed that the addition of oesophageal symp-
toms to SSc-specific antibodies identified patients with a significantly shorter time-to-progression.

Conclusion: Oesophageal symptoms were found to improve the accuracy of the established VEDOSS criteria for identifica-
tion of progressors. This analysis of the largest multicentre cohort for very early SSc supports the rationale of considering
oesophageal symptoms in the context of Raynaud’s and ANA as a new red flag for early detection of SSc.

Disclosure: S. Di Donato: None; V. Kakkar: None; S. Bellando-Randone: None; M. Matucci-Cerinic: None; F. Del
Galdo: AbbVie, 2, 5, Argenx, 2, Arxx, 2, 5, AstraZeneca, 2, 5, Boehringer Ingelheim, 2, 5, Chemomab, 5, Deepcure,
2, GlaxoSmithKline (GSK), 2, Janssen, 2, Mitsubishi Tanabe, 5, Novartis, 2, Ventus, 2.

Table 1. Baseline clinical features of VEDOSS patients, stratified by ACR/EULAR criteria progression at follow up.
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Abstract Number: 2470

Progression Patterns in Systemic Sclerosis - Associated Interstitial Lung
Diseases

anais Roeser1, Pierre-Yves Brillet1, Marouane Boubaya1, Frédéric Caux1, Robin Dhote1, Hilario Nunes1 and Yurdagül
Uzunhan2, 1APHP, Bobigny, France, 2Service de Pneumologie, Hôpital Avicenne, AP-HP, Bobigny, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The occurrence of interstitial lung disease (ILD) in the course of systemic sclerosis (SSc) is associ-
ated with increased morbidity and mortality. SSc-ILD evolution is heterogeneous. Most studies have focused on the evolu-
tion of forced vital capacity (FVC), without considering other components of ILD progression. Recent efforts to define
progressive fibrosing (PF)-ILD have led to a common definition (2022 ATS Clinical Practice Guidelines), including patient’s
symptoms, pulmonary function tests, and radiologic criteria for progression, occurring over a one-year period. For SSc, it
has recently been proposed to apply these criteria without a time limit (2024 ATS Clinical Practice Guidelines). Using a cohort
of well-characterized SSc-ILDs with consecutive lung HRCT, we aimed to decipher disease evolutionary trajectories.

Pattern changes during follow-up of SSc-ILD
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Methods: The study population consisted of adult patients with a SSc according to ACR-EULAR 2013 classification criteria,
and an ILD diagnosed on HRCT at the Avicenne Hospital (Bobigny, France) between January 2006 and December 2022.
Patients without any interpretable follow-up HRCT were excluded. All baseline and follow-up HRCTs were centrally reviewed
by an expert radiologist. An unsupervised hierarchical clustering was performed on progression modalities. PF-ILD criteria
(ATS 2022) were applied considering a limited period of 1-year or no time limit.

Results: Our cohort consisted of 87 SSc-ILD patients (78.2% female, 19.5% diffuse cutaneous disease, 46% anti-
topoisomerase I antibodies positive). At ILD diagnosis, the patterns were: usual interstitial pneumoniae (UIP) (5.7%), non-
specific interstitial pneumoniae with radiologic evidence of fibrosis (fNSIP) (40.2%), NSIP without evidence of fibrosis
(nfNSIP) (26.4%), other ILD pattern (13.8%) and minimal ILD lesions (13.8%). During follow-up, 25.3% of patients experi-
enced a pattern change. The most common changes were from nfNSIP to fNSIP (n=5), from minimal ILD to fNSIP (n=4),
and from fNSIP to UIP (n=4). Radiographic progression criteria were met in 57.5%. We clustered patients into 3 groups of
radiologic evolution: cluster 1 never had new ground glass opacities (GGO) but frequently presented increased extent or
increased coarseness of reticular abnormalities (83%), increased extent or severity of traction bronchiectasis (67%), and
increased lobar volume loss (67%); cluster 2 had new GGOwith traction bronchiectasis (100%), associated or not with other
radiologic progression criteria (clusters 2a and 2b); cluster 3 rarely showed signs of radiologic progression (< 5% for each
modalities). In 78 patients with concomitant HRCT and PFT on at least one follow-up visit, the cumulative incidence of pro-
gression at 5 years was 25.4% using a 1-year definition and 48.1% using a definition with no time limit. Transplant-free and
overall survival were significantly altered in the group of patients who met the 1-year progression criteria (fast progressors), in
contrast to slow progressors, whose survival did not differ significantly from that of non-progressors.

Conclusion: Identifying these subgroups of SSc-ILD progression modalities could assist in classifying patients and guiding
treatment decisions.

Disclosure: a. Roeser: None; P. Brillet: None;M. Boubaya: None; F. Caux: None; R. Dhote: None; H. Nunes: None;
Y. Uzunhan: Boehringer-Ingelheim, 2, 6, 12, Travel fees, CSL Vifor, 6, GlaxoSmithKlein(GSK), 6, Oxyvie, 12, Travel
fees, Sanofi, 6.

Abstract Number: 2471

Association of Telangiectasias with Autoantibodies and Clinical
Manifestations in Systemic Sclerosis

NamithaNair1, ThomasMedsger, Jr2, Robert Lafyatis3, Maureen Laffoon4, Leigh Freno4 and Robyn Domsic5, 1University
of Pittsburgh Medical Center, Pittsburgh, PA, 2Division of Rheumatology and Clinical Immunology, University of
Pittsburgh School of Medicine, Verona, PA, 3University of Pittsburgh, Pittsburgh, PA, 4UPMC, Pittsburgh, PA, 5Division of
Rheumatology and Clinical Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Telangiectasias (Tel) are visibly dilated cutaneous post-capillary venules reported to occur in about
75% of patients with systemic sclerosis (SSc), making them a common disease-specific manifestation of SSc (Ferreli et al).
Although initially thought to be a hallmark of CREST syndrome and more common in limited SSc, Tel can increase in number
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over time in diffuse SSc as well. Prior studies have linked Tel with disease duration, pulmonary hypertension (PH) and digital
ulcers (DU). Our aim was to explore associations of Tel with autoantibodies (Ab) and clinical manifestations in SSc.

Methods: SSc patients presenting as a new patient visit between 2000 and 2020 were consented for a prospective obser-
vational cohort study at a single-institution scleroderma center. Ab at first visit were assessed by immunofluorescence,
immunodiffusion and immunoprecipitation. Patients were grouped by the presence or absence of Tel as of their last visit.
Statistical analyses were performed using SAS software. Chi-square, t-tests, Wilcoxon, Kaplan-Meier and Cox proportional
hazards were used for group comparisons.

Results: Out of 1721 patients eligible, 1023 patients (59%) had Tel while 698 (41%) did not as of their last visit. The mean
age in years at 1st visit was older in patients with Tel at 55.5 versus 51.5 in those with no Tel (p = 0.02). Patients with Tel were
more frequently Caucasian (p = < 0.0001) and had a longer median disease duration at presentation (p < 0.001) (Table 1). Ab
analysis showed that significantly more patients with ACA and Th/To Ab ( >70%) developed Tel, with 53% of Scl70+ and
RNA polymerase III+ patients also developing Tel (Table 3). As of last follow-up, patients with Tel had higher frequencies of
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PH, RP, digital pitting scars (DPS), DU and calcinosis as well as gastrointestinal involvement (Table 2). Muscle involvement
was more frequent in the non-Tel group (Table 2). Survival at 5 years was lower in the Tel group (p < 0.0001) and persisted
after adjustment for age, gender and diffuse disease.

Conclusion:Microvascular dysfunction plays a key role in the pathogenesis and complications of SSc. Tel potentially reflect
microvascular changes in SSc, and may result from an aberrant attempt at increasing blood perfusion to hypoxic tissues,
lacking normal circulation. Our study confirms the association of Tel with the presence of PH, RP and DU, as found in other
studies, but also reports associations with DPS and calcinosis, all of which may be related to SScmicroangiopathy, thus reit-
erating the role of Tel as a surrogate marker for ongoing vascular injury. There is a higher prevalence of SSc-related gastro-
intestinal manifestations, which may be from a fibroproliferative vasculopathy, among patients with Tel. Additionally, patients
with ACA, RNA polymerase III and Th/To Ab, which have been associated with a higher incidence of PH and cutaneous oblit-
erative manifestations, also commonly developed Tel, further pointing towards the association of Tel with clinical manifesta-
tions of SSc, that carry an overall poorer prognosis. Although further studies are required, our study highlights the
association between Tel and disease-specific manifestations and its potential clinical utility as a prognostic marker.

Disclosure: N. Nair: None; T. Medsger, Jr: None; R. Lafyatis: None; M. Laffoon: None; L. Freno: None; R. Domsic:
AstraZeneca, 2.

Abstract Number: 2472

Are Anti-centromere Antibodies (aCENP) Predictive of Systemic Sclerosis
Development in Patients Without Raynaud´s Phenomenon?

Andrea Alvear-Torres1, María José Martínez-Becerra2, María Carmen Vegas-S�anchez3, Sheila Recuero-Díaz1, María
Pérez-ferro4 and Olga S�anchez-Pernaute5, 1Department of Rheumatology and Joint and Bone Research Unit. Hospital
Universitario Fundaci�on Jiménez Díaz and IIS-FJD, Madrid, Spain, 2Department of Immunology. Hospital Universitario
Fundaci�on Jiménez Díaz and IIS-FJD, Madrid, Spain, 3Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD, Madrid,
Spain, 4Department of Rheumatology. Hospital Universitario Rey Juan Carlos, Madrid, Spain, 5Department of
Rheumatology and Joint and Bone Research Unit. Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD.
Autonomous University of Madrid, Madrid, Spain
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Background/Purpose: Anti-centromere (aCENP) antibodies are considered highly specific of systemic sclerosis (SSc), typ-
ically defining a limited cutaneous phenotype, usually associated to Raynaud´s phenomenon (RP). It is less understood the
significance of these antibodies in the abscence of RP. Our aim in this study was to describe manifestations and outcomes
in patients testing positive for aCENP over a five years period.

Methods:We carried out a review of charts of all patients with positive tests for aCENP antibodies detected at our Institution
between 2015 and 2019. Data are shown in mean ± SEM, and frequencies. Two-sample t test and Chi2 were used for
comparisons.

Results: The population comprised 298 cases, of whom 204 were available for follow-up. Eighty seven % were women.
Mean age at study entry was 65,4 ± 0,9 y.o. First manifestation was RP in 84 patients (36% of the cohort). Time from aCENP
detection to study entry was 1,6 ± 0,2 yrs., and 63 patients (21%) fulfilled SSc classification criteria at that moment.

At first evaluation, 192 patients (85%) did not have skin involvement, although 46 (24%) of them fulfilled SSc criteria. Only
19 patients (9%) had sclerodactily, out of whom 14 cases fulfilled SSc criteria. Ten patients had limited SSc with proximal
to metacarpophalangeal joints involvement and 1 additional patient had diffuse SSc.

Interestingly, 97 patients (44%) did not report RP at study entry (as compared to 119 patients with this symptom).

The presence of RP was associated with a higher frequency of fulfillment of SSc criteria at study entry (59 patients, 50% of
cases vs 4 patients, 4%, in the subgroup of cases without RP (p 0.001).

Out of 153 nailfold videocapillaroscopies (NVC) performed during workup only 15% (23 cases) were normal. An abnormal
NVC pattern was found in 96 of the patients with RP (91%) as compared with 33 of the patients without RP (62%), (p <
0.001). No significant differences were found between RP and non-RP patients as regards to non-SSc specific abnormali-
ties and early SSc patterns, while the presence of an active or a late pattern were strongly associated to the RP group
(p 0.001, p 0.016 respectively).

After 3.6 ± 0.2 yrs of follow-up (732.2 patient-year) 90 patients fulfilled SSc classification criteria (corresponding to 22 new
cases).

RP was associated to the development of SSc during follow-up (68% of the patients vs. 12% of those without RP, p <
0.001). A normal pattern in the NVC was associated to a lack of fulfillment of SSc criteria at the end of follow-up (NPV of
89,5%, p < 0.001).

Conclusion: Our results suggest that all patients with aCENP antibodies should undergo an NVC, even in the absence of
RP, since many of them have an underlying vasculopathy.

Disclosure: A. Alvear-Torres: None; M. Martínez-Becerra: None; M. Vegas-S�anchez: None; S. Recuero-Díaz:
None; M. Pérez-ferro: None; O. S�anchez-Pernaute: None.
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Abstract Number: 2473

Criterion Validity of Modified Rodnan Skin Score: Does It Capture Skin
Thickness or Hardening? Results of a Large Skin Histology Study

Shervin Assassi1, Ruhani Desai2, Jeffrey Browning3, Samuel Theodore1, Meng Zhang1, Brian Skaug1, Jerry Alonso1,
Zsuzsanna McMahan1, MaureenMayes1 andMinghua Wu1, 1UTHealth Houston Division of Rheumatology, Houston, TX,
2UTHealth Houston Division of Rheumatology, DeLand, FL, 3Boston University, Cambridge, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Modified Rodnan Skin Score is a widely used outcome measure for skin involvement in systemic
sclerosis (SSc). Its criterion validity (comparison to the gold standard) was originally established by Dr. Rodnan by comparing
the clinical skin scoring with the weight of punch skin biopsy performed on the dorsal surface of the forearm in patients with
diffuse cutaneous involvement. A comparison to the histological evaluation of punch skin biopsies was not performed. More-
over, the words “skin thickening” and “skin induration” (hardening) are used interchangeably when referring to the construct
captured by mRSS. However, dermal thickness and hardening (also influenced by extracellular matrix density) are non-
overlapping constructs. Lastly, mRSS is used to evaluate skin involvement in limited and diffuse cutaneous subsets in rou-
tine clinical care, although the criterion validity of mRSS in the limited cutaneous subset has not yet been established. Herein,
we investigated the correlation of clinical local skin scoring and total mRSS with histological measures in forearm skin biop-
sies of SSc patients.

Methods: 55 SSc patients were included, consisting of 39 with a diffuse subtype (including 13 with early disease [disease
duration < 3 years]) and 16 with limited cutaneous involvement (including 6 with early disease). All clinical skin scorings were
performed by one experienced SSc expert. A 3-mm punch skin biopsy was taken from the dorsal surface of the forearm.
Special attention was given to performing a full-thickness skin biopsy with the inclusion of the fat layer. Histological evalua-
tion was performed in a blinded fashion. It included measurement of dermal thickness on H&E staining (from dermo-
epidermal junction to the beginning of subcutaneous fat layer), automated assessment of collagen density in the dermis
on Masson trichrome staining using Image J, and a semi-quantitative assessment of skin fibrosis by an SSc skin pathology
expert (ranging from 0 [normal] to 3 [severely fibrotic]).

Table 1: Correlation of clinical skin scoring with histology among all SSc patients

Table 2: Correlation of clinical skin scoring with histology among patients with diffuse skin involvement
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Results: The clinical local skin score at the biopsy site highly correlated with the overall mRSS (Rs=0.85, p< 0.001). As
shown in Table 1, it also correlated significantly with histological collagen density and semi-quantitative fibrosis score but
not with histological dermal thickness. Similarly, total mRSS showed stronger correlations with collagen density and fibrosis
scoring than with histological dermal thickness.

Tables 2 and 3 show the correlation of local clinical score/total mRSS with skin histology measures in diffuse and limited sub-
types, respectively. Consistent with the aforementioned results, the local skin score and total mRSS did not correlate signif-
icantly with the histological dermal thickness in diffuse or limited subsets, while they correlated with the collagen density in
both clinical subsets.

Conclusion: Local skin score and mRSS show moderate criterion validity with histological collagen density but poorer cor-
relation with histological dermal thickness in the overall SSc group and its diffuse and limited subsets. True to the literal
meaning of the word scleroderma (scleros=hard and derma=skin), mRSS assessment method reflects better skin induration
(hardening) than skin thickening.

Disclosure: S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen,
5, Merck/MSD, 2, TeneoFour, 2; R. Desai: None; J. Browning: None; S. Theodore: None; M. Zhang: None;
B. Skaug: None; J. Alonso: None; Z. McMahan: Boehringer-Ingelheim, 2;M.Mayes: AstraZeneca, 5, Atyr, 5, Boehrin-
ger-Ingelheim, 1, 5, Horizon Therapeutics, 5, Merck/MSD, 5; M. Wu: Bristol-Myers Squibb(BMS), 5, CSL Behring, 5.

Abstract Number: 2474

High-throughput Screening Identifies Specific Molecular Markers for ILD
in Patients with Rheumatic Diseases

Anna-Maria Hoffmann-Vold1, Vyacheslav Palchevskiy2, Phuong Phuong Diep3, Henriette Didriksen1, Mona Lovise
Talaro Ramsli1, Jin Zhou4, Shahrzad Lari4, Elena Pachera5, Michael T Durheim1, Øyvind Molberg6, Oliver Distler7,
S. SamuelWeigt2 and John A Belperio4, 1Oslo University Hospital, Oslo, Norway, 2University of California Los Angeles, Los
Angeles, CA, 3Oslo University Hospital, Department of Respiratory Disease, Oslo, Norway, 4University of California Los
Angeles, Los Angeles, 5University Hospital Zurich, Zurich, Switzerland, 6Department of Rheumatology, Oslo University
Hospital, Rikshospitalet, Oslo, Norway, 7Department of Rheumatology, University Hospital Zurich, University of Zurich,
Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Molecular expression patterns of lung tissue across rheumatic musculoskeletal diseases (RMDs)
have not been extensively studied. Lung sampling is invasive and not always practical in clinical practice. Therefore, the iden-
tification of other biological materials mirroring processes in the lung is important. The united airway disease hypothesis

Table 3: Correlations of clinical skin scoring with histology among patients with limited skin involvement
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suggests that molecular pathways are shared between the upper and lower respiratory tracts. We determined if an altered
nasal transcriptome associates with RMD-ILD; and if the nasal transcriptome is altered in subtypes of RMD-ILD and associ-
ates with progressive ILD.

Methods: Nasal mucosa samples were collected via the Copan Flocked Swab (Copan Diagnostics 56380CS01) at baseline
from patients with RMD-ILD in our prospective RMD-ILD cohort study at the Oslo University Hospital and from healthy con-
trols from UCLA and Oslo. Clinical data were collected at baseline and at 52 weeks for all RMD-ILD patients. Progressive ILD
was defined as a composite of either absolute FVC% predicted decline ≥5% or DLCO% predicted decline of ≥10% and
either worsening of respiratory symptoms or worsening of ILD on HRCT over 52 weeks. We assessed the transcriptome
of nasal mucosa samples to identify molecular markers of RMD-ILD and compared these to healthy controls. In a second
step, we assessed the samples from progressive ILD patients. The nasal transcriptome was determined by NanoString
technology, using the Autoimmune Profiling panel. Gene expression and pathway analyses were conducted using ROSA-
LIND software (https://www.rosalind.bio/).

Results: We included 39 nasal mucosa samples from 15 rheumatoid arthritis (RA)-ILD, 9 idiopathic inflammatory myositis
(IIM)-ILD, 8 primary Sjögren disease (SjD)-ILD, 7 systemic sclerosis (SSc)-ILD, and 1 mixed connective tissue disease
(MCTD) patients and 10 healthy controls (Table). We identified 162 significant differentially expressed genes (jlog2FCj ≥
0.58 (up-regulated) or ≤ -0.58 (down-regulated), corresponding to fold change of 1.5, and adjusted p-value < 0.05) and sev-
eral differentially activated signaling pathways between RMD-ILD patients and healthy controls (Figure a and 2). Several
deregulated pathways were similar across the RMDs and previously identified in studies assessing RNA in lung tissue. More
specifically, all single diseases were enriched for IFN-type I (all log2FCj > 1.5-3.9); and IIM, RA and SjD-ILD for TH2 differen-
tiation (log2FCj 1.9- > 2.6). Over 52 weeks, 10 (26%) patients showed progressive ILD (5 RA-ILD, and 3 SSc, 1 SjD and
1 IIM-ILD patient). We did not identify any significantly differentially expressed genes in the progressive patients compared
to the non-progressive patients.

Conclusion: We identified specific molecular markers for RMD-ILD using nasal transcriptomics from mucosa samples,
which were also previously identified in studies using RNAseq on lung tissues. This justifies evaluation in further studies with
larger sample sizes, as proof of concept looks promising.

Table: Clinical characteristics of the 39 included RMD-ILD patients
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Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche,
2, 6, 12, Support for travel, Werfen, 2; V. Palchevskiy: None; P. Diep: None; H. Didriksen: None; M. Talaro Ramsli:
None; J. Zhou: None; S. Lari: None; E. Pachera: None;M. Durheim: None;Ø.Molberg: None;O. Distler: 4P-Pharma,
2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed,
2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer
Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR
Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapa-
gos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen,
2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc.,
2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences,
12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topa-
dur, 2, UCB, 2; S. Weigt: None; J. Belperio: None.

Abstract Number: 2475

The Critical Role of Annual HRCT in Identifying ILD Progression and
Assessing Outcome in SSc

Anna-Maria Hoffmann-Vold1, Simon Beyeler2, Liubov Petelytska3, Håvard Fretheim1, Trond Mogens Aaløkken4, Mike
Becker5, Hilde Jenssen Bjørkekjær6, Cathrine Brunborgg1, Cosimo Bruni7, Christian Clarenbach8, Phuong Phuong Diep9,
Rucsandra Dobrota7, Michael T Durheim1, Muriel Elhai10, Thomas Frauenfelder8, Suzana Jordan7, Emily Langballe11,
Øyvind Midtvedt12, Carina Mihai7, Adela Sarbu8, Marco Sprecher8, Øyvind Molberg13 and Oliver Distler14, 1Oslo
University Hospital, Oslo, Norway, 2University Hospital Zurich, Zürich, Zurich, Switzerland, 3University Hospital Zurich,
Zurich, Switzerland, 4Medicine, Oslo, Norway, Oslo, Norway, 5Center of Experimental Rheumatology, Department of
Rheumatology, University Hospital Zurich, University of Zurich, Zürich, Switzerland, 6Department of Rheumatology,
Hospital of Southern Norway, Kristiansand, Kristiansand, Norway, 7University Hospital Zurich, University of Zurich,
Zurich, Switzerland, 8University Hospital Zurich, Zurich, Zurich, Switzerland, 9Oslo University Hospital, Department of
Respiratory Disease, Oslo, Norway, 10University Hospital zurich, Zürich, Switzerland, 11Oslo University Hospital,
Department of Rheumatology, Oslo, Norway, 12Oslo University Hospital, Oslo, Oslo, Norway, 13Department of
Rheumatology, Oslo University Hospital, Rikshospitalet, Oslo, Norway, 14Department of Rheumatology, University
Hospital Zurich, University of Zurich, Zurich, Switzerland, Zurich, Switzerland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Progression of interstitial lung disease (ILD) reduces long-term survival in patients with systemic
sclerosis (SSc). Monitoring with lung function testing every 3–6 months for the 1st year and less frequently afterwards is rec-
ommended in the recent ACR/Chest guidelines. Follow-up HRCT is recommended as needed. The objective of this study
was to assess the impact of serial HRCT to identify ILD progression and its ability to predict mortality.

Methods:We included all SSc-ILD patients from Oslo and Zurich with ILD on HRCT, and available consecutive annual lung
function assessments including forced vital capacity (FVC) and diffusing capacity for carbon monoxide (DLCO), HRCT, respi-
ratory symptoms, and vital status at study end. ILD progression was defined by the 2022 ATS/ERS/JRS/ALAT guideline
progressive pulmonary fibrosis (PPF) criteria over 12 ±3months. The PPF criteria are consisting of the following with the sub-
criteria (1) worsening of respiratory symptoms; (2) absolute decline in FVC ≥5% or in DLCO ≥10% and (3) disease
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progression on HRCT. HRCTs were assessed by an experienced radiologist. We assessed the prevalence of PPF and the
subcriteria comprising the definition. Cox regression was applied to identify the impact of PPF and its subcriteria on mortality.
Kaplan Meier estimates were used to analyze 3-year survival.

Results:We identified 306 SSc-ILD patients mirroring a typical SSc-ILD population with 74 (24%) males, 120 (39%) with dif-
fuse SSc, 114 (37%) with anti-topoisomerase I antibodies, mean disease duration of 9.3 (±11.3) years, mean FVC of 87%
(±19.8), DLCO of 65% (±19.6) and 81 (28%) with >20% of fibrosis on HRCT. We identified 55 (18%) SSc-ILD patients with

Figure 1: Prevalence of PPF and its sub criteria in SSc-ILD

Figure 2: The impact of PPF and its sub criteria on mortality assessed by cox regression
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PPF over 12 ±3 months. Fulfilment of the PPF criteria was mainly driven by the combination of absolute FVC decline ≥5%
and worsening on HRCT (39 (13%)), followed by absolute DLCO decline ≥10% and worsening on HRCT (17 (6%)) and wors-
ening on HRCT and respiratory symptoms (15 (5%)) (Figure 1). We assessed the impact of PPF and its subcategories on
mortality and determined which specific criteria had the strongest impact. Over mean 3.5 (±0.87) years, 45 (15%) patients
died, with 12 (27%) showing PPF over the first 12 months. While PPF itself was not associated with mortality, worsening
on HRCT alone as well as in combination with FVC ≥5% decline predicted mortality (Figure 2). PPF showed no significant
association with 3-year-mortality, but the combination of worsening on HRCT and absolute FVC decline ≥5% was signifi-
cantly reducing the 1- and 3-year survival with p=0.039 (Figure 3).

Conclusion: Worsening on HRCT is the driving parameter of the PPF criteria and the strongest predictor for reduced sur-
vival. Annual HRCT is therefore of high important to identify ILD progression in SSc and to risk-stratify patients. Not using
HRCT leads to missed opportunities for timely identification of ILD progression and for optimized disease management.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Merck/MSD, 2, Novartis, 6, Pliant Therapeutics, 2, Roche,
2, 6, 12, Support for travel, Werfen, 2; S. Beyeler: None; L. Petelytska: None; H. Fretheim: Bo, 6; T. Aaløkken: None;
M. Becker: Amgen, 2, 6, EMDO Foundation, 5, FOREUM, 5, GlaxoSmithKlein(GSK), 6, Innovative Medicines Initiative
(IMI), 5, Novartis, 5, 6, Vifor, 2, 6; H. Jenssen Bjørkekjær: None; C. Brunborgg: None; C. Bruni: AbbVie/Abbott,
12, Educational grant, Boehringer-Ingelheim, 2, 12, Congress support, EMDO Foundation, 5, European Scleroderma
Trials and Research Group (EUSTAR), 5, Foundation for research in Rheumatology (FOREUM), 5, Gruppo Italiano Lotta
alla Sclerodermia (GILS), 5, Novartis Foundation for biomedical research, 5, Scleroderma Clinical Trials Consortium
(SCTC), 5, Scleroderma Research Foundation (SRF), 5, Wellcome Trust, 12, Educational grant; C. Clarenbach: None;
P. Diep: None; R. Dobrota: Actelion, 5, 6, Amgen, 12, Congress support, Boehringer-Ingelheim, 1, Iten-Kohaut Foun-
dation, 5, Otsuka, 12, Congress support, Pfizer, 5, Walther and Gertrud Siegenthaler Fellowship, 5;M. Durheim: None;
M. Elhai: AstraZeneca, 12, Congress support, Janssen, 12, Congress support, Novartis, 5; T. Frauenfelder: AGFA,
1, Boehringer-Ingelheim, 6, Bracco, 6; S. Jordan: None; E. Langballe: None; Ø. Midtvedt: None; C. Mihai:
Boehringer-Ingelheim, 1, 6, 12, Congress support, Janssen, 1, MED Talks Switzerland, 6, Medbase, 6, Mepha,
6, Novartis, 1, 6, PlayToKnow, 6; A. Sarbu: None; M. Sprecher: None; Ø. Molberg: None; O. Distler: 4P-Pharma,
2, “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), 10, AbbVie, 2, Acceleron, 2, Alcimed,
2, Altavant Sciences, 2, Amgen, 2, AnaMar, 2, Arxx, 2, AstraZeneca, 2, Bayer, 2, 6, Blade Therapeutics, 2, Boehringer
Ingelheim, 2, 5, 6, Citrus AG, 12, Co-founder, Corbus Pharmaceuticals, 2, CSL Behring, 2, EMD Serono, 2, ERS/EULAR

Figure 3: The impact of FVC decline and worsening of ILD on HRCT (blue) compared to no worsening (grey) on 3-year survival assessed by
Kaplan-Meier estimates (p=0.039)
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Guidelines, 12, Co-Chair, EUSTAR, 12, President, FOREUM Foundation, 12, Chair of Executive Committee, Galapa-
gos, 2, Glenmark, 2, Gossamer, 2, Hartmann Müller Foundation, 12, Member Board of Trustees, Horizon, 2, Janssen,
2, 6, Kymera, 2, 5, Lupin, 2, Medscape, 2, 6, Merck/MSD, 2, Miltenyi Biotec, 2, Mitsubishi Tanabe, 2, 5, Nkarta Inc.,
2, Novartis, 2, Orion, 2, Prometheus Biosciences, 2, Redxpharma, 2, Roivant, 2, Swiss Academy of Medical Sciences,
12, Senat Member, Swiss Clinical Quality Management in Rheumatic Diseases, 12, Member Board of Trustees, Topa-
dur, 2, UCB, 2.

Abstract Number: 2476

The Impact of Systemic Sclerosis Manifestations on Survival and
Humanistic Burden: A Targeted Literature Review

vanessa smith1, Zoe Marjenberg2 and Elizabeth Volkmann3, 1Ghent University Hospital, Gent, Belgium, 2Maverex Ltd,
North Shields, United Kingdom, 3University of California, Department of Medicine, Los Angeles, CA, USA, Los Angeles

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a rare autoimmune disease with multiple disease manifestations, includ-
ing cutaneous fibrosis, musculoskeletal inflammation, Raynaud phenomenon, calcinosis and digital ulceration. Internal
organ-based disease manifestations also occur, including pulmonary fibrosis, pulmonary hypertension (PH), and cardiac,
renal, and gastrointestinal (GI) complications. This review aimed to determine the additional mortality risk and humanistic
burden of eight SSc manifestations: interstitial lung disease (ILD) and/or PH, and cardiac, renal, GI, musculoskeletal, periph-
eral vascular, and skin manifestations.

Methods: We conduced a search of electronic databases (Embase, Medline, PubMed, NHS Economic Evaluation Data-
base). We included recent observational studies (published 2018–2023) comparing SSc patients with/without the manifes-
tations of interest and reporting any of the following outcomes: mortality risk, Kaplan–Meier survival estimates, or humanistic
burden (health-related quality of life [HRQoL] and patient-reported outcome or experience measures). Meta-analyses with
no publication limits were also included.

Results: A total of 43 studies reporting mortality or burden outcomes were identified; 37 (including 4 meta-analyses)
reported mortality outcomes and 9 reported HRQoL outcomes.

Pulmonary, cardiac, renal, and severe GI manifestations were generally associated with a higher mortality risk compared to
SSc patients without manifestations. Multivariate Cox regression analyses and meta-analyses estimated that these four
manifestations are associated with an approximately 2- to 4-fold increased mortality risk. Most Kaplan–Meier survival esti-
mates reported significantly (p≤0.05) poorer survival. In three of the four studies reporting significantly (p≤0.05) reduced sur-
vival for PH, ILD, and concurrent PH-ILD, the presence of PH-ILD was associated with the poorest survival with a hazard
ratio of up to 6.1 (95% confidence intervals [CIs]: 3.72, 9.96; p< 0.001) reported, followed by PH and no ILD (hazard ratio
of up to 4.81 [95% CIs: 2.68, 8.64; p< 0.001]).

Multiple manifestations were associated with poorer HRQoL outcomes. GI involvement often affected physical, mental, and
social functioning, while Raynaud phenomenon and digital ulcers were significantly associated with lower mental (p≤0.003)
and physical (p≤0.009) HRQoL. Skin manifestations also significantly affected physical (p≤0.002), mental (p≤0.021), and
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emotional (p=0.009) HRQoL. There was a lack of studies comparing the humanistic burden between SSc patients with and
without scleroderma renal crisis, or arthritis, and muscle weakness.

Conclusion: Manifestations of SSc are associated with a substantial mortality and humanistic burden. Even for those man-
ifestations that have no significant impact on mortality, patients often experience poorer quality of life due to physical, mental,
emotional, or social functioning impairment. Further studies are needed to determine the humanistic impact of musculoskel-
etal and renal involvement in SSc. Early detection and treatment of SSc manifestations may reduce the burden associated
with these manifestations and potentially improve survival.

Disclosure: v. smith: Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, 5,
6, WebMDD Global LLC, 2; Z. Marjenberg: Boehringer Ingelheim International GmbH, 2; E. Volkmann: AbbVie,
2, Boehringer-Ingelheim, 2, 5, 6, GSK, 2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5.

Abstract Number: 2477

Quantifying Tissue Microstructural Changes in Scleroderma Skin Using a
Novel, Point-of-care, High-frequency-ultrasound Instrument

Kimberly Lakin1, Cameron Hoerig2, Jessica Gordon3, Elmira Ghahramani2, Mia Diaz1, Robert Spiera4, dana Orange5 and
Jonathan Mamou2, 1Hospital for Special Surgery, New York, NY, 2Weill Cornell Medical College, New York, NY, 3Division
of Rheumatology, Weill Cornell Medical College, New York, NY, 4Scleroderma, Vasculitis, and Myositis Center, Hospital
for Special Surgery, Weill Cornell Medical College, New York, NY, 5Rockefeller University, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: A highly reproducible, quantitative method of measuring skin severity in systemic sclerosis (SSc) tri-
als and patient care is needed. While conventional skin US, operating in the 1-10 MHz range, can measure SSc skin thick-
ness, high-frequency, quantitative ultrasound (QUS) presents a unique opportunity to non-invasively assess other key
microarchitecture features including edema, fibrosis, and microstructural changes in collagen. We have developed a novel
point-of-care (POC) high-frequency instrument built to the specifications of SSc skin by retrospectively analyzing >50 SSc
skin biopsies. The POC instrument is equipped with two handheld probes operating at 50-MHz (Fig. 1a) and 80-MHz,
respectively. Unlike conventional US devices, the high frequencies of the POC instrument yields QUS parameters sensitive
to tissue structures 6-10 μm in diameter, providing quantitative insight into the microstructure of the collagen in SSc skin.
The purpose of this pilot in-vivo study is to compare QUS parameters between SSc and healthy skin using the novel POC
SSc-QUS device.

Methods: Healthy controls without inflammatory skin disease (N=8) and individuals with diffuse SSc (N=6) were recruited for
POC-based high-frequency QUS (50, 80MHz) assessments of both forearms. Five backscatter coefficient-based QUS
parameters, effective scatterer diameter (ESD), effective acoustic concentration (EAC), spectral slope (SS), spectral intercept
(I0), and midband fit (MBF), that relate to tissue microstructure, were compared between SSc patients and controls using an
independent-samples t-test. A support vector machine (SVM) classifier was trained using a radial basis function kernel and
ESD and EAC as input features. Classifier performance was evaluated using a receiver-operating characteristic curve (ROC)
and calculating the area under the ROC (AUC).
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Results: Median (IQR) age of controls and SSc patients were 30 (25, 33) and 54 (48, 59), respectively. Median (IQR) total
modified Rodnan Skin score (mRSS) was 24 (17, 34), local (US-site) mRSS was 2 (1, 3), and disease duration was 3.2
(1.4, 5.3) years. Representative high-frequency ultrasound images from the forearm of controls and SSc patients are shown
in Fig. 1b. Significant differences in all five QUS parameters were noted between controls and SSc patients at 80 MHz (very
high frequency), but only in EAC and MBF at 50 MHz (Table 1). A classifier trained using ESD and EAC computed from data
acquired using the 80-MHz probe as inputs was able to differentiate SSc and control subjects with a sensitivity, specificity,
and AUC of 90%, 74%, 0.89, respectively (Fig. 2).
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Conclusion: These pilot data demonstrate that high frequency (80MHz) QUS parameters clearly distinguish between SSc
and healthy skin. Lower frequency (50MHz) parameters, EAC and MBF, marginally distinguished between healthy controls
and SSc patients in this small sample, suggesting that the 80MHz device is highly sensitive to SSc-related microstructural
changes. Longitudinal studies are underway to correlate QUS parameters with SSc skin severity and trajectory in a larger
sample of patients and controls to test QUS as a useful quantitative outcomemeasure for SSc clinical trials and patient care.

Disclosure: K. Lakin: None; C. Hoerig: None; J. Gordon: None; E. Ghahramani: None; M. Diaz: None; R. Spiera:
AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, 6, Boehringer Ingelheim, 5, Bristol Myers Squibb, 5, ChemoCentryx,
2, 5, Corbus, 5, Cytori, 2, 5, Galderma, 2, GSK, 2, 5, Kadmon, 5, Novartis, 2, 5, Roche-Genentech, 2, 5, Sanofi, 2;
d. Orange: AstraZeneca, 2, Pfizer, 2; J. Mamou: None.

Abstract Number: 2478

Avacopan versus a Prednisone Taper in Patients with ANCA-Associated
Vasculitis Without Kidney Involvement in a Phase 3 Trial

Christian Pagnoux1, Antoine Neel2, Sarah Bray3, Rachel E. Gurlin4, Darcy Trimpe5, David Jayne6 and Peter Merkel7, and
ADVOCATE Study Group, 1Mount Sinai Hospital, Toronto, ON, Canada, 2Department of Internal Medicine, CHU Nantes,
Nantes, France, 3Amgen Ltd, Cambridge, United Kingdom, 4Amgen Inc., Mountain View, CA, 5Amgen Inc., Thousand
Oaks, CA, 6University of Cambridge, Cambridge, United Kingdom, 7University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) are subtypes of ANCA-
associated vasculitis that frequently involve the kidneys. However, a subset of patients with GPA or MPA have no kidney
involvement, and studies in this subgroup are limited. In the phase 3 ADVOCATE trial in patients with GPA or MPA, avacopan
was noninferior to a prednisone taper in achieving remission at week 26 and superior in sustaining remission at week 52.1
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This subgroup analysis focuses on efficacy, health-related quality of life (HRQoL), and safety outcomes of avacopan vs a
prednisone taper in patients without active kidney involvement in the ADVOCATE trial.

Methods: ADVOCATE was a double-blind, double-dummy, active-controlled trial, with patients randomized 1:1 to receive
avacopan (30 mg twice daily) or a prednisone taper (60 mg/day tapered to 0 by week 21) on a background of cyclophospha-
mide (followed by azathioprine or mycophenolate mofetil) or rituximab. Patients without kidney involvement at study baseline
were identified from the Birmingham Vasculitis Score (BVAS) and key outcomes for this post hoc analysis were remission at
week 26 and sustained remission at week 52. Other outcomes included glucocorticoid (GC) dose (prednisone-equivalent),
Glucocorticoid Toxicity Index (GTI), HRQoL, and safety.

Results: Of the 331 patients enrolled in ADVOCATE, data from 62 (18.7%) patients (avacopan, N = 32; prednisone
taper, N = 30) without kidney involvement at study baseline were analyzed. Most patients were female; had a diagno-
sis of GPA; had general, lung, ear, nose, and/or throat involvement; and received rituximab (Table). Mean ± SD base-
line BVAS was 11.7 ± 3.6 with avacopan and 10.3 ± 4.0 with a prednisone taper. The mean/median total all-source
GC dose was 1784/745 mg with avacopan vs 3564/3259 mg with a prednisone taper from week 1 to week
26 and 280/0 mg and 542/0 mg, respectively, from week 27 to week 52. A similar proportion of patients with avaco-
pan vs a prednisone taper achieved remission at week 26 (65.6% vs 66.7%; difference: –1.0%; 95% CI: –24.6%,
22.5%) and a numerically higher proportion sustained remission at week 52 (56.3% vs 46.7%; difference: 9.6%;
95% CI: –15.2%, 34.4%). Relapse rate was numerically lower with avacopan vs a prednisone taper (13.3% vs
21.4%; HR: 0.58; 95% CI: 0.16, 2.06). GTI-Aggregate Improvement Score at week 26 was numerically lower (more
favorable) with avacopan vs a prednisone taper (Table). The improvements from baseline in all HRQoL measures were
numerically greater with avacopan vs a prednisone taper at week 52. Serious adverse events occurred in 9 patients
(28.1%; 12 events) with avacopan and in 9 patients (30.0%; 18 events) with a prednisone taper; 1 death (3.3%)
occurred (acute myocardial infarction) with a prednisone taper.

Conclusion: Findings from this post hoc subgroup analysis of ADVOCATE in patients with GPA or MPA without kid-
ney involvement at study baseline demonstrate that avacopan was associated with a numerically higher rate of sus-
tained remission, lower relapse rate, lower GC-related toxicity, greater improvements in HRQoL, and similar safety vs
a prednisone taper.

Reference: 1. Jayne DRW, et al. N Engl J Med 2021;384(7):599-609.

Disclosure: C. Pagnoux: AstraZeneca, 2, 6, CSL Vifor, 2, GSK, 2, 6, Otsuka, 2, 6; A. Neel: Amgen, 2, AstraZeneca,
2, CSL Vifor, 2, GSK, 2, Sanofi, 2; S. Bray: Amgen, 3, 11, Eisai, 3; R. Gurlin: Amgen, 3, ChemoCentryx, 3, 11;
D. Trimpe: Amgen, 3, 11, ChemoCentryx, 3, 11;D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingel-
heim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6,
Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca,
2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dyna-
cure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5,
HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis,
2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate,
9, Visterra, 2.
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Abstract Number: 2479

Mepolizumab Treatment Decreased Oral Corticosteroid Use and
Improved Clinical Response, Control Status, and Remission in Patients
with Eosinophilic Granulomatosis with Polyangiitis: Results up to
24 Months from a Large Network of US Allergy Practices

Michael E Wechsler1, Anna Kovalszki2, Jared Silver3, Brian Stone4, Lior Seluk5, Lynn Huynh6, Wilson da Costa Junior6,
Mingchen Ye6, Jeremiah Hwee7, Mei Sheng Duh6, William McCann4 and Amy G. Edgecomb8, 1Department of Medicine,
National Jewish Health, Denver, CO, 2Division of Allergy and Clinical Immunology, Department of Internal Medicine,
University of Michigan, Ann Arbor, MI, 3US Medical Affairs - Respiratory, GSK, Durham, 4Allergy Partners, Asheville, NC,
5Division of Pulmonary, Critical Care and Sleep Medicine, National Jewish Health, Denver, 6Analysis Group, Boston, MA,
7Value Evidence and Outcomes, GSK, Mississauga, Canada, 8US Value, Evidence, & Outcomes, Anti-Infectives and
Respiratory, GSK, Philadelphia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a severe rare systemic inflammatory disease
characterized by elevated blood eosinophil counts ≥1000 cells/μL and vasculitis of small- to medium-sized vessels. Oral cor-
ticosteroids (OCS) are a standard treatment; however, high cumulative exposure is associated with adverse events. Mepo-
lizumab, an anti-interleukin-5 monoclonal antibody, has shown efficacy versus placebo in clinical trials, with clinical benefits
including remission, reduced relapses and OCS sparing; however, real-world evidence is limited. This study evaluated
mepolizumab’s impact on clinical outcomes and medication sparing in EGPA using data from the largest US allergy practice
network.

Methods: This retrospective cohort study analyzed structured electronic medical records (EMRs) and unstructured clinical
notes from Allergy Partners (01/01/2007–08/17/2023). Patients with EGPA were identified based on diagnosis codes or
designation of disease within EMRs, confirmed by physician (allergist)-led chart review, and were aged ≥18 years at mepo-
lizumab initiation (index date) with ≥3 months of clinical activity pre-/post-index. OCS use was evaluated 6 months pre-index
and in 6-monthly periods up to 24 months post-index; clinical outcomes: response, control status, remission, sustained
stringent remission (no OCS and no relapse) and relapse were assessed ≤24 months pre- versus post-index. Outcomes
were stratified by dose (mepolizumab 100/300 mg subcutaneous [overall] or 300 mg at any time). P-values were calculated
using Mann-Kendall Trend tests (OCS use) or McNemar tests (clinical outcomes).

Results: Of the 44 patients included (mean [SD] age: 51.8 [15.2] years; 59.1% female; 40.9% in both vasculitic and eosin-
ophilic disease phases), 30 received mepolizumab 300 mg, 4 switched from 100 to 300 mg and 10 received 100 mg; mean
(SD) mepolizumab treatment duration was 2.4 (1.7) years. Overall, 39 patients (88.6%) had a history of OCS use pre-index.
There was a significant decrease in the proportion of patients using OCS from 60.5% 6 months pre-index to 25.9% 18–24
months post-index (p=0.014 for trend). Mean (SD) daily OCS dose decreased from 17.5 (23.6) mg/day 6 months pre-index
to 5.8 (9.0) mg/day 18–24 months post-index (p=0.014 for trend). Similar significant decreases were observed for these
measures in the 300 mg subgroup. In the 300 mg subgroup, there was an increase in the proportion of patients post- versus
pre-index with response (70.6 vs 35.3%, p< 0.05), control status (47.1 vs 20.6%, p< 0.05), remission (41.2 vs 17.6%, p<
0.05) and stringent remission (29.4 vs 5.9%); relapses decreased (23.5 vs 42.9%; Figure). Similar benefits were observed
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for the mepolizumab overall group post- versus pre-index: response (70.5 vs 40.9%, p< 0.05); control status (47.7 vs
22.7%, p< 0.05); remission (43.2 vs 18.2%, p< 0.05); sustained stringent remission (31.8 vs 6.8%, p< 0.05); relapse (18.2
vs 40.0%; Figure).

Conclusion:Mepolizumab offers durable real-world benefits in patients with EGPA with significant OCS sparing, decreased
relapse and increased remission post- versus pre-mepolizumab initiation, observed up to 24 months in a large allergy prac-
tice setting.
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M. Duh: GSK, 12, Employee of Analysis Group, who received research funds from GSK to conduct this study but did
not receive payment for abstract development;W.McCann: GSK, 12, Employee of Allergy Partners who received pay-
ment from GSK to conduct this study but did not receive payment for abstract development; A. Edgecomb: GSK,
3, 12, Financial equities.

Abstract Number: 2480

Avacopan versus a Prednisone Taper in Patients with ANCA-Associated
Vasculitis and Ear, Nose, or Throat Involvement in a Phase 3 Trial

Robert Spiera1, Robert Lebovics2, Sarah Bray3, Rachel E. Gurlin4, David Jayne5 and Peter Merkel6, and ADVOCATE Study
Group, 1Scleroderma, Vasculitis, and Myositis Center, Hospital for Special Surgery, Weill Cornell Medical College, New
York, NY, 2Hackensack Meridian University Health System, Hackensack, NJ, 3Amgen Ltd, Cambridge, United Kingdom,
4Amgen Inc., Mountain View, CA, 5University of Cambridge, Cambridge, United Kingdom, 6University of Pennsylvania,
Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In the phase 3 ADVOCATE trial, 45.2% and 42.1% of patients in the avacopan and prednisone
taper groups, respectively, had active ear, nose, or throat (ENT) manifestations of ANCA-associated vasculitis (either granu-
lomatosis with polyangiitis [GPA] or microscopic polyangiitis [MPA]).1 These proportions dropped to 1.2% (2 patients) at
both weeks 26 and 52 in the avacopan group, and to 3.7% (6 patients) at week 26 and 3.0% (5 patients) at week 52 in
the prednisone taper group.2 However, the impact of avacopan on other outcomes in patients with ENT manifestations of
GPA/MPA is unknown. These findings are presented herein.
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Methods: ADVOCATE was a double-blind, double-dummy, active-controlled trial, with patients randomized 1:1 to receive
avacopan (30 mg twice daily) or a prednisone taper (60 mg/day tapered to 0 by week 21) on a background of cyclophospha-
mide (followed by azathioprine or mycophenolate mofetil) or rituximab. In this subgroup post hoc analysis of patients with
ENT involvement at baseline based on Birmingham Vasculitis Activity Score, key outcomes were the proportion of patients
achieving remission at week 26 and sustaining remission at week 52. Other outcomes were proportion of patients with
active ENT manifestations, glucocorticoid (GC) dose (prednisone-equivalent), GC Toxicity Index (GTI), health-related quality
of life, and safety.
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Results: Baseline characteristics of the 144 patients with active ENT manifestations (avacopan, N=75; prednisone taper,
N=69) were comparable across treatment groups (Table) The proportion of patients with active ENT manifestations at week
4 decreased more rapidly with avacopan vs a prednisone taper (21.3% vs 36.2%) (Figure). The mean/median total all-
source GC dose was 680/500 mg with avacopan vs 1677/1630 mg with a prednisone taper from day 1 to week 4. A similar
proportion of patients with avacopan vs a prednisone taper achieved remission at week 26 (72.0% vs 71.0%) while a higher
proportion sustained remission at week 52 (62.7% vs 53.6%; difference: 9.0%; 95% CI: -7.0%, 25.1%) (Table). Relapse
within the ENT domain was lower with avacopan (14.9%) vs a prednisone taper (19.7%). Both GTI scores at week 26 were
lower (more favorable) with avacopan vs a prednisone taper. The improvements from baseline in EuroQoL 5-Dimension
5-Level index and visual analogue scale were greater with avacopan vs a prednisone taper at week 52 (Table). Infections
occurred in 55 patients (73.3%; 109 events) in the avacopan group and in 49 patients (71.0%; 124 events) in the prednisone
taper group; 1 death (worsening of vasculitis) occurred in the avacopan group (1.3%).

Conclusion: Findings from this post hoc subgroup analysis of ADVOCATE in patients with GPA or MPA and active ENT
manifestations at baseline showed that avacopan was associated with faster resolution of ENT manifestations, higher rate
of sustained remission, lower relapse rate, lower GC-related toxicity, greater improvement in HRQoL, and similar safety vs
a prednisone taper. These data indicate avacopan may be efficacious in patients with ENT involvement of GPA or MPA.

References: 1. Jayne DRW et al. N Engl J Med 2021;384:599-609; 2. Specks U et al. Am J Respir Crit Care Med 2022;205:
A4780

Disclosure: R. Spiera: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, 6, Boehringer Ingelheim, 5, Bristol Myers Squibb,
5, ChemoCentryx, 2, 5, Corbus, 5, Cytori, 2, 5, Galderma, 2, GSK, 2, 5, Kadmon, 5, Novartis, 2, 5, Roche-Genentech,
2, 5, Sanofi, 2; R. Lebovics: None; S. Bray: Amgen, 3, 11, Eisai, 3; R. Gurlin: Amgen, 3, ChemoCentryx, 3, 11;
D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Che-
moCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6;
P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers
Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, For-
bius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen,
2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regen-
eron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.
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Abstract Number: 2481

General, Nervous System, Eye, and Skin Involvement in the Phase 3 Trial
of Avacopan for the Treatment of ANCA-Associated Vasculitis

Rula A. Hajj-Ali1, Duvuru Geetha2, Raashid Luqmani3, Christian Pagnoux4, Darcy Trimpe5, David Jayne6 and Peter
Merkel7, and ADVOCATE Study Group, 1Cleveland Clinic, Cleveland, OH, 2Johns Hopkins University, Baltimore, MD,
3University of Oxford, Abingdon, United Kingdom, 4Mount Sinai Hospital, Toronto, ON, Canada, 5Amgen Inc.,
Thousand Oaks, CA, 6University of Cambridge, Cambridge, United Kingdom, 7University of Pennsylvania,
Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The most common types of ANCA-associated vasculitis, granulomatosis with polyangiitis (GPA)
and microscopic polyangiitis (MPA), can affect a range of organs, including the kidneys, respiratory system, skin, nervous
system, and eyes.1 The phase 3 ADVOCATE trial (NCT02994927) compared avacopan vs. a prednisone taper to treat
patients with GPA or MPA.2 Patients receiving avacopan had improvements in sustained remission with less glucocorticoid
(GC) exposure and GC-related toxicity than those receiving a prednisone taper.2 Data regarding kidney, lung, and ear, nose,
and throat involvement from ADVOCATE were reported previously,2,3 prompting the need for an analysis of the general,
skin, nerve, and eye outcomes in patients with GPA or MPA.

Methods: This post hoc analysis of the ADVOCATE trial reports rates of active general, nervous system, mucous mem-
branes/eyes, and skin involvement based on the Birmingham Vasculitis Activity Score at weeks 4, 26, and 52, and changes
from baseline to week 52.

Results: In the 330-patient ADVOCATE trial, active involvement of the general, nervous system, mucous membranes/eyes,
and skin domains affected 68.2% (n=225), 20.9% (n=69), 20.0% (n=66), and 14.2% (n=47) of patients, respectively; most
patients had at least one of these manifestations (Table). Similar and substantial improvements in the control of active dis-
ease in these domains were achieved in both groups. Reductions from baseline to week 52 in the proportion of patients with
active manifestations in avacopan vs. prednisone taper groups, respectively, were 97.3% vs. 96.5% (general), 100%
vs. 93.5% (nervous system), 100% vs. 95% (mucous membranes/eyes), and 83.3% vs. 100% (skin).

Conclusion: In the ADVOCATE trial, treatment with either avacopan or a prednisone taper was associated with the reversal
of nearly all active general, nervous system, mucous membranes/eyes, and skin manifestations of GPA or MPA.

References:

1. Koldingsnes W, Nossent H. Rheumatology (Oxford) 2002;41(5):572-581.
2. Jayne DRW, et al. N Engl J Med 2021;384(7):599-609.
3. Specks U, et al. Am J Resp Crit Care Med 2022;205:A4780.
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Disclosure: R. Hajj-Ali: Amgen, 1, 2, GSK, 1, Up To Date, 9; D. Geetha: Amgen, 2, Calliditas, 2, GSK, 2, Otsuka,
2, Sana Biotechnology, 2; R. Luqmani: Vifor, 1, 5, 6; C. Pagnoux: AstraZeneca, 2, 6, CSL Vifor, 2, GSK, 2, 6, Otsuka,
2, 6; D. Trimpe: Amgen, 3, 11, ChemoCentryx, 3, 11; D. Jayne: Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 4, Boehringer
Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis,
2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZe-
neca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring,
2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5,
GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis,
2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris,
2, UpToDate, 9, Visterra, 2.
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Abstract Number: 2482

Long-Term Safety of Mepolizumab in Eosinophilic Granulomatosis with
Polyangiitis (EGPA): Pooled Results from Two Open-Label Extension
Studies

Gerhard Wolff1, Michael E Wechsler2, Jared Silver3, Robert Price4, Rejina Verghis5, Peter Weller6, Peter Merkel7, Thomas
Corbridge8 and Paneez Khoury9, 1Clinical Development-Respiratory, GSK, Collegeville, 2Department of Medicine,
National Jewish Health, Denver, CO, 3US Medical Affairs-Respiratory, GSK, Durham, 4Biostatistics, GSK, Stevenage,
United Kingdom, 5Biostatistics, Development Respiratory, GSK, Brentford, United Kingdom, 6Beth Israel Deaconess
Medical Center, Department of Medicine, Division of Allergy and Inflammation, Harvard Medical School, Boston, MA,
7Division of Rheumatology, Department of Medicine, University of Pennsylvania, Philadelphia, PA, 8US Value Evidence
and Outcomes, GSK, Durham, NC, 9National Institute of Allergy and Infectious Diseases, National Institutes of Health,
Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The 52-week Phase III MIRRA trial demonstrated the safety and efficacy of anti-IL-5 mepolizumab in
patients with EGPA. However, longer-term safety data are limited. This analysis assessed the safety of mepolizumab using
pooled data from two Long-term Access Programmes (LAP; NCT03298061/MEA116841, 201607), open-label extensions
of MIRRA.

Methods: Patients with EGPA were enrolled in LAP if on an oral corticosteroid dose ≥5mg/day after the end of MIRRA; all
patients received mepolizumab 300mg subcutaneous every 4 weeks + standard of care. Follow-up was until discontinua-
tion or after licensing of mepolizumab for EGPA in the patient’s country. Treatment exposure, on-treatment adverse events
(AEs) and serious AEs (SAEs) are reported.

Results: In total 115 patients enrolled in two LAP. Mean (SD) age: 49.7 (13.8) years; 68% completed treatment; 3% discon-
tinued due to an AE. Total exposure was 394.32 subject-years (median [min–max]: 28 [1–91] months). AEs and SAEs
occurred in 97% (38% drug-related) and 38% (5% drug-related) of patients; 2 patients had fatal SAEs (non-drug-related).
The most common SAE reported was worsening asthma (6%) (Table).

Conclusion: Long-term safety data for mepolizumab (≤7.6 years) are consistent with its known safety profile. The high com-
pletion rate in LAP suggests mepolizumab is well tolerated with a positive benefit:risk profile.

Funding: GSK (MEA116841, 201607)

Abstract previously submitted to European Respiratory Society (ERS) 2024 Annual Scientific Meeting.
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Disclosure: G. Wolff: GSK, 3, 12, Holds financial equities in GSK;M.Wechsler: Allakos, 1, 2, 6, Amgen, 1, 2, 6, Areteia
Therapeutics, 1, 2, 6, Arrowhead Pharmaceutical, 1, 2, 6, AstraZeneca, 1, 2, 6, Avalo Therapeutics, 1, 2, 6, Celldex, 1, 2,
6, Connect Biopharma, 1, 2, 6, Eli Lilly, 1, 2, 6, Equilium, 1, 2, 6, Genetech, 2, Glaxosmithkline, 1, 2, 6, Incyte, 1, 2,
6, Kinaset, 1, 2, 6, Kymera, 1, 2, 6, Merck, 1, 2, 6, Novartis, 2, Phylaxis, 1, 2, 6, Pulmatrix, 1, 2, 6, Rapt Therapeutics,
1, 2, 6, recludix Pharma, 1, 2, 6, Regeneron, 1, 2, 6, Roche/Genentech, 1, 2, 6, Sanofi/Genzyme, 1, 2, 6, Sentien, 1, 2,
6, Sound Biologics, 1, 2, 6, Tetherex Pharmaceuticals, 1, 2, 6, Teva, 2, Uniquity Bio, 1, 2, 6, Upstream Bio, 1, 2,
6, Verona Pharma, 1, 2, 6, Zurabio, 1, 2, 6; J. Silver: GSK, 3, 12, Holds financial equites; R. Price: GSK, 3, 12, Holds
financial equities; R. Verghis: GSK, 3, 12, Holds financial equities; P. Weller: AstraZeneca, 12, Data and safety

Table. On-treatment adverse events and serious adverse events by preferred term during the two long-term access programmes*

5049

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



monitoring boards, GSK, 12, Data and safety monitoring boards; P.Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehrin-
ger Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Roche, 5; T. Corbridge: GlaxoSmithKlein(GSK), 3, 12, financial equities;
P. Khoury: American Partnership for Eosinophilic Disorders, 5.

Abstract Number: 2483

Efficacy and Safety of Avacopan over 12Months in Japanese Patients with
MPA/GPA: A Single-center Study

Yusuke Ushio1, Hiromi Shimada2, taichi miyagi3, Koichi Sugihara4, Mao Mizusaki5, Rina Mino5, Hayamasa yamaguchi5,
NaotoManabe5, Shusaku Nakashima2 and Hiroaki Dobashi2, 1Department of Internal Medicine, Division of Hematology,
Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki, Kita District, Kagawa, Japan,
2Department of Internal Medicine, Division of Hematology, Rheumatology and Respiratory Medicine, Faculty of
Medicine, Kagawa University, Kagawa, Japan, 3Department of Internal Medicine, Division of Hematology, Rheumatology
and Respiratory Medicine, Faculty of Medicine, Kagawa University, kidagun, Japan, 4Department of Internal Medicine,
Division of Hematology, Rheumatology and Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki-cho,
Kita-gun, Kagawa Prefecture, Japan, 5Department of Internal Medicine, Division of Hematology, Rheumatology and
Respiratory Medicine, Faculty of Medicine, Kagawa University, Miki-cho, Kita-gun, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Figure 1. Clinical characteristics of the patients.
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Background/Purpose: Avacopan, an oral C5a receptor inhibitor, was demonstrated to be an alternative to glucocorticoids
(GC) in the treatment of microscopic polyangiitis (MPA)/granulomatosis with polyangiitis (GPA) in the ADVOCATE trial and
was approved in several countries including Japan. However, there are still few reports as for the efficacy and safety of ava-
copan in real-world settings. Additionally, the effect of avacopan on serum biomarkers is also unclear. Therefore, we aimed
to clarify the efficacy and safety of avacopan over 12 months in Japanese patients with MPA/GPA in a real-world setting, as
well as changes in serum antineutrophil cytoplasmic antibody (ANCA) levels.

Methods: Patients with MPA/GPA who started remission induction therapy with GC plus rituximab or cyclophosphamide at
our institution from January 2017 to June 2023 were included in this retrospective study. To evaluate the efficacy and safety
of avacopan, patients were divided into two groups: one group received avacopan in combination with remission induction
therapy (avacopan group) and the other group did not (non-avacopan group). The achievement rate of BVAS=0, daily GC

Figure 2. The differences in the achievement rate of BVAS = 0 (A), the daily GC dose (B), and serumMPO-ANCA levels (C) at 1, 3, 6 and 12 months
between the avacopan group and the non-avacopan group.
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dose (prednisolone-equivalent), and the incidence of adverse events (AEs) until 12 months after treatment were investigated
and compared between the two groups using the Wilcoxon rank-sum test and Fisher’s exact test. The differences in
changes in serum ANCA levels between the two groups were also analyzed using the Wilcoxon rank-sum test.

Results: A total of 73 patients with MPA/GPA were included, 15 in the avacopan group and 58 in the non-avacopan group.
There were no differences between the two groups in age, ANCA status, proportion of MPA/GPA, or type of remission
induction therapy, except for gender proportion (Figure 1). The achievement rate of BVAS=0 at 1, 3, 6 and 12 months was
not significantly different between the avacopan and non-avacopan groups (60.0% vs. 50.0%, 93.3% vs. 81.0%, 100%
vs. 91.8%, 100% vs. 87.8%, respectively) (Figure 2(A)). On the other hand, the mean daily GC dose at 1, 3, 6 and 12 months
was significantly lower in the avacopan group than in the non-avacopan group (14.5 ± 9.2 mg/day vs. 24.8 ± 9.4 mg/day,
6.1 ± 4.4 mg/day vs. 12.0 ± 4.0 mg/day, 3.5 ± 3.5 mg/day vs. 7.8 ± 2.8 mg/day, 2.7 ± 2.8 mg/day vs. 4.9 ± 2.0 mg/day,
respectively) (Figure 2(B)). Serum MPO-ANCA decreased in both groups after treatment, however MPO-ANCA levels at
6 and 12 months were significantly lower in the non-avacopan group (Figure 2(C)). The incidence of GC-related AEs (defined
as hypertension, diabetes, osteoporosis, cataract and glaucoma, and severe infection) within 12 months was significantly
lower in the avacopan group than in the non-avacopan group (13.3% vs. 53.5%, p< 0.01). Four patients in the avacopan
group had drug-induced liver injury, leading to dose reduction of avacopan in 2 and discontinuation of avacopan in
2 (Figure 3).

Conclusion: This study demonstrated that avacopan is an effective medication for reducing the GC dose and the GC-
related AEs in treatment for MPA/GPA over 12 months in a real-world setting. On the other hand, avacopan-induced liver
injury should be noted. The results also suggested that avacopan have a small effect on the decrease in serum MPO-ANCA
levels.

Disclosure: Y. Ushio: None; H. Shimada: None; t. miyagi: None; K. Sugihara: None; M. Mizusaki: None; R. Mino:
None; H. yamaguchi: None; N. Manabe: None; S. Nakashima: None; H. Dobashi: None.

Figure 3. Adverse events until 12 months after starting remission induction therapy.
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Abstract Number: 2484

Real-World Use of Avacopan for ANCA-Associated Vasculitis Beyond
52 Weeks

Julia Ford1, Abdallah Geara2, Duvuru Geetha3 and Ora Singer4, 1University of Michigan, Ann Arbor, MI, 2University of
Pennsylvania, Philadelphia, PA, 3Johns Hopkins University, Baltimore, MD, 4University of Michigan, Huntington
Woods, MI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The landmark ADVOCATE trial, which led to the approval of avacopan (AVP) as adjunctive treat-
ment of ANCA-associated vasculitis (AAV), treated patients with AVP for 52 weeks. In real-world use, some patients are

Values are listed as mean (SD) for continuous variables, or n (%) for categorical variables, unless otherwise specified. AVP= avacopan; BVAS = Bir-
mingham Vasculitis Activity Score; GFR= glomerular filtration rate; IQR = interquartile range.
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prescribed AVP for a longer duration. In this study, we describe a multi-center experience of prolonged courses of AVP
including the outcomes at 52 weeks and adverse effects of AVP treatment beyond 52 weeks.

Methods:We performed a multi-center retrospective cohort study of 15 adult patients with new and relapsing AAV treated
with AVP for a duration of 56 weeks or longer.

Results: Mean age was 54 (20) years, 53% were female, 10/15 were MPO-AAV, 5/15 were PR3-AAV, 14/15 had renal
involvement and 5/15 had relapsing AAV. Mean follow-up was 96 (21) weeks. Rituximab was the preferred induction
(12/15) and maintenance (14/15) therapy. During the initial 52 weeks AVP treatment, all patients discontinued prednisone
within the first 26 weeks, mean eGFR rose by 15 and 18 mL/min/1.73m2 at 26 and 52 weeks respectively. Remission
was achieved in 13/15 at week 26 and 15/15 at week 52. Reasons cited for treating with AVP beyond 52 weeks were phy-
sician and/or patient preference in 12 (80%) patients, and inability to give rituximab maintenance in 3 (20%) patients. 8/15
stopped AVP after a median (IQR) duration of 63 (7) weeks, 7/15 are still taking AVP for a median (IQR) duration of
99 (29) weeks when the data was compiled. Beyond 52 weeks, 3/15 could not be maintained on rituximab and AVP was
used as maintenance. Outcomes are summarized in Table 1. During a mean follow-up period of 96 (21) weeks, 1/15 patients
experienced AAV flare, and none progressed to ESKD. On last follow-up, the mean eGFR rise from baseline was
16 ml/min/1.73m2.Infections were the most commonly reported adverse effects including 5 infections requiring hospitaliza-
tion. No patient had to discontinue AVP due to abnormal LFTs during the follow up period.

Conclusion: This real-world experience shows that AVP is being used in real-world practice beyond week 52, with patient/
physician preference being the main reason. Rituximab was used alongside AVP for remission maintenance in majority of
patients. Infection complications were the most observed adverse effects. Further data on the longer-term use of AVP is
needed.

Disclosure: J. Ford: None; A. Geara: Amgen, 1; D. Geetha: Amgen, 2, Calliditas, 2, GSK, 2, Otsuka, 2, Sana Biotech-
nology, 2; O. Singer: None.
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Orbital Pseudotumor in Granulomatosis with Polyangiitis. Interim
Analysis of Clinical Outcomes from a European Collaborative
Observational Study

Luca Moroni1, Gabriele Gallina2, Marco Lanzillotta2, Sara Maggioni2, Giovanni Benanti2, Adriana Cariddi2, Paolo
Delvino3, Sara Monti4, Alessandra Milanesi5, Filippo Fagni6, Marco Fornaro7, Camille Taille8, Elena Treppo9, Grégory
Pugnet10, Emanuele Chiara11, Roberto Padoan12, Luca Iorio13, Federica Davanzo12, Eleonora Fiorin14, Alvise Berti15,
Roberto Bortolotti16, Sergey Moiseev17, Pavel Novikov17, Askin Ates18, Ahmet Omma19, Tahir Saygin Ogut20, Gozde Sevgi
Kart-Bayram21, Tuba Demirci22, Riza Can Kardas23, Ömer Karada�g21, Marco Matucci-Cerinic24 and Lorenzo Dagna25,
1IRCCS San Raffaele Scientific Institute, Unit of Immunology, Rheumatology, Allergy and Rare Diseases (UnIRAR), Milano,
Italy, Milano, Italy, 2IRCCS Ospedale San Raffaele, Milano, Italy, 3University of Milano-Bicocca, Milan, Milan, Italy, 4IRCCS
Istituto Auxologico Italiano, Milan, Italy, 5Unit of Rheumatology, Fondazione IRCCS Policlinico San Matteo and University
of Pavia, Pavia, Italy, 6Department of Internal Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander
University (FAU) Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, Deutsches Zentrum für
Immuntherapie (DZI), Friedrich Alexander University Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen,
Germany, Erlangen, Germany, 7Università di Bari, Bari, Italy, 8Bichat Hospital, Paris, France, 9Division of Rheumatology,
Department of Medicine (DMED), University of Udine, Udine, Italy, Udine, Italy, 10Toulouse Rangueil University Hospital,
Toulouse, France, 11Ospedale Careggi, Firenze, Italy, 12Azienda Ospedaliera-Universitaria di Padova, Padova, Italy,
13Rheumatology Unit, Department of Medicine DIMED, University of Padua, Padova, Italy, Padova, Italy, 14Azienda
Ospedaliera-Universitaria di Padova, Padova, 15Rheumatology Unit Santa Chiara Hospital of Trento, Trento, Italy,
16Rheumatology Unit Santa Chiara Hospital of Trento, Trento, 17Sechenov First Moscow State Medical University,
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Moscow, Russia, 18Ankara University, Ankara, Turkey, 19Ankara Bilkent City Hospital, Ankara, Turkey, 20Akdeniz
University, Antalya, Turkey, 21Hacettepe University School of Medicine, Ankara, Turkey, 22Dokuz Eylül University, Izmir,
Turkey, 23Gazi University, Ankara, Turkey, 24University San Raffaele Milano, Milano, Milan, Italy, 25Ospedale San Raffaele,
Milano, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Orbital Pseudotumor (OPT) is a rare organ-threatening manifestation of Granulomatosis with Poly-
angiitis (GPA), with severe prognosis and historically refractory to most treatments. This is an interim report from the
STOP-GPA study, a collaborative European study on difficult-to-treat manifestations of GPA.

Clinical characteristics of the OPT cohort sorted by relapsing behavior
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Methods: This retrospective, multicentre study included OPT patients who fulfilled 2022 ACR/EULAR criteria for GPA, diag-
nosed between 1980 and 2023. OPT relapse was defined as worsening symptoms or dimensional increase of orbital inflam-
matory tissue at imaging. Chi-square, student’s t-test or Mann-Whitney tests were used to compare categorical and
continuous variables respectively. We compared clinical variables and treatments between relapsing and non-relapsing
patients. Time to relapse (TTR) was evaluated by survival analysis and Breslow test.

Results: The study included 61 patients (mean age at GPA diagnosis: 43 years, BVAS: 10), with positive ANCA in 44 (72%).
ANCA positivity is associated with relapse (85% vs 63%, p=0.04) with a trend towards a stronger association with anti-PR3
(Table 1). Relapse is also associated with sight loss (46% in relapsers vs. 20% in non-relapsers, p=0.03).

Twenty-eight patients (46%) received glucocorticoid pulses as part of induction treatment with apparently no impact on
relapsing behaviour of the disease over time. Metothrexate is the only agent significantly associated with a reduced relapse
risk if used in the induction phase (10%, p=0.02), followed by rituximab (26%, p=0.08).

When used as a maintenance drug, RTX is associated with the lowest relapse risk (19%, p=0.03), while azathioprine is asso-
ciated with the worst disease course (relapse rate 72%, p=0.03).

Moreover, during the maintenance phase with a median follow-up of 87 months (IQR 32-177 months), RTX significantly pro-
longs the time to relapse as displayed in Figure 1.

Conclusion: This preliminary analysis of the STOP-GPA study demonstrates that relapses in OPT are strongly associated
with sight loss. ANCA positivity, and particularly anti-PR3 antibodies may detect patients at risk for relapse. In absence of
higher level evidence, and waiting for more detailed and complete results, we suggest that combination treatment with
RTX and MTX can be considered for induction and maintenance in patients with GPA-related OPT in order to avoid irrevers-
ible organ damage.

Disclosure: L. Moroni: AstraZeneca, 1, 2, GlaxoSmithKlein(GSK), 1, 2; G. Gallina: None; M. Lanzillotta: Amgen Inc.,
12, MITIGATE Committee Member; S. Maggioni: None; G. Benanti: None; A. Cariddi: None; P. Delvino:
GlaxoSmithKlein(GSK), 6; S. Monti: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; A. Milanesi: None; F. Fagni: None;
M. Fornaro: None; C. Taille: None; E. Treppo: None; G. Pugnet: None; E. Chiara: None; R. Padoan: None; L. Iorio:

Relapse-free survival in patients receiving RTX-based vs. other maintenance treatment regimens
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None; F. Davanzo: None; E. Fiorin: None; A. Berti: None; R. Bortolotti: None; S. Moiseev: None; P. Novikov: None;
A. Ates: None; A. Omma: None; T. Ogut: None; G. Kart-Bayram: None; T. Demirci: None; R. Kardas: None; Ö.
Karada�g: None; M. Matucci-Cerinic: None; L. Dagna: None.

Abstract Number: 2486

Glucocorticoids May Mitigate the Risk of Avacopan-Induced Liver
Dysfunction in ANCA-Associated Vasculitis: Data from a Multicenter
Observational Study in Japan

Tomohisa Uchida1, Shoichi Fukui1, Naoki Iwamoto1, Ayaka Umetsu2, Momoko Okamoto2, Keita Fujikawa2, Akinari
Mizokami2, Takuya Tomokawa3, Kazusato Hara3, Yoshiro Horai3 and Atsushi Kawakami4, 1Department of Immunology
and Rheumatology, Division of Advanced Preventive Medical Sciences, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Japan, 2Department of Rheumatology, Japan Community Healthcare Organization
(JCHO) Isahaya General Hospital, Isahaya, Japan, 3Department of Rheumatology, Sasebo City General Hospital, Sasebo,
Japan, 4Nagasaki University, Nagasaki, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Avacopan, a C5a receptor inhibitor, has emerged as a novel treatment for ANCA-associated vascu-
litis (AAV), providing an alternative to glucocorticoids1. Despite its promising potential, severe liver dysfunction associated
with avacopan has been reported in Japan2,3. Given the relatively recent approval of avacopan, there is a lack of real-world
evidence detailing its adverse events. We thus sought to elucidate the clinical differences between patients with and without
avacopan.

Methods: The AAV patients treated with avacopan from June 2022 to December 2023 were enrolled. We classified the
patients using the 2022 ACR/EULAR classification criteria for granulomatosis with polyangiitis, microscopic polyangiitis,
and eosinophilic granulomatosis with polyangiitis and compared the baseline characteristics, BVAS version 3, and immuno-
suppressive treatment between the patients who developed hepatotoxicity due to avacopan and those who did not.
Avacopan-induced hepatotoxicity was defined as serum aspartate aminotransferase or alanine aminotransferase >5× the
upper limit of normal (ULN) or alkaline phosphatase >2× the ULN due to avacopan as referenced in the American Associa-
tion for the Study of Liver Diseases practice guidance on drug, herbal, and dietary supplement-induced liver injury.

Results: Thirty-six patients were included in the study. Six patients (16.7%) developed liver abnormalities due to avacopan;
their liver dysfunction findings are summarized in Table 1. These six patients had no liver abnormalities, history of viral hep-
atitis, other liver diseases, or alcohol use disorder before the initiation of avacopan. They were negative for hepatitis C, and
none had a chronic hepatitis B virus (HBV) infection. HBV reactivation was not observed in the patients with prior HBV expo-
sure. Table 2 provides the results of other viral laboratory tests and imaging tests performed in relation to liver damage,
which were negative and varied among the patients. Two of the six patients had severe drug-induced liver injury (DILI) with
jaundice, and one of the two was diagnosed with vanishing bile duct syndrome on liver biopsy. After cessation of avacopan,
all six patients showed improvement in liver function. Significant differences in glucocorticoid use were observed between
the patients who developed avacopan-induced hepatotoxicity and those who did not (p=0.045).

Conclusion: Our findings suggest a potential association between the absence of glucocorticoid use concomitant with ava-
copan and DILI associated with avacopan.
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Comparing Circulating Protein Profiles in Patients with Active
Myeloperoxidase (MPO) vs Proteinase-3 (PR3) Antineutrophil
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Background/Purpose: ANCA type (e.g., PR3-, MPO-ANCA) may be a better way to subgroup patients with ANCA-
associated vasculitis (AAV) than phenotype (e.g., granulomatosis with polyangiitis [GPA]). There are important differences
in manifestations, treatment responses, and outcomes in MPO- vs PR3-ANCA+ AAV, but biological differences that may
contribute to these observations are not well understood. Identifying circulating proteins that differentiate PR3 and MPO
subclasses of AAV may highlight biological mechanisms underlying these observations and identify specific treatment tar-
gets. Our goal was to identify circulating proteins that differentiate active MPO- vs PR3-AAV.

Methods: Serum samples from participants with MPO- or PR3-ANCA+ AAV were retrieved from an ongoing prospective
cohort study. The levels of 92 circulating proteins were measured using the Olink inflammation proteomic assay. We
included patients with active (BVAS v3 >0) MPO- or PR3-ANCA+ AAV at sample collection. Patients with eosinophilic
GPA were excluded. Details of demographics, medical history, and organ involvement were extracted from electronic health
records and survey responses. After normalizing protein levels, we used unadjusted and age, sex, and steroid usage-
adjusted linear regression to compare levels in MPO- vs PR3-ANCA+ AAV.

Results: Of those with proteomic data, we identified n=38 (66% female, median age 57) with active disease; 20 were
PR3-ANCA+ and 18 were MPO-ANCA+ (Table 1). MPO-ANCA+ participants were older than PR3-ANCA+ patients (mean
age 66.8 vs 47.4 years, respectively). The most common manifestations were pulmonary (61%), sino-nasal (53%) and kid-
ney involvement (26%). Kidney involvement was more common in MPO-ANCA+ AAV (33% vs 20% respectively) while
sino-nasal (44% vs 60%, respectively) and pulmonary disease (50% vs 70%, respectively) were more common in
PR3-ANCA+ AAV. At the time of sample collection, the most common treatment in both groups was rituximab (56% vs
55%, respectively). In unadjusted analysis we identified 24 proteins that were significantly different in MPO- vs PR3-ANCA
+ AAV (Tables 2, 3). After adjusting for age, sex and steroid use, statistical differences were confirmed in 8 proteins: IL-
17C (β-coefficient 0.93; 95%CI 0.29, 1.56), CD8A (0.90; 0.21, 1.59), TNF (0.78; 0.12, 1.44), IL-15RA (0.73; 0.11, 1.36),
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CCL28 (0.73; 0.02, 1.43), CXCL9 (0.65; 0.10, 1.21), CCL25 (0.65; 0.08, 1.21), and LIFR (0.61; 0.04, 1.18). When we limited
our unadjusted analysis to patients on no treatment (PR3 n=7, MPO n=4), CXCL9 (0.97; 0.30, 1.63), IL-15RA (0.76; 0.05,
1.46) and CCL28 (1.14; 0.38, 1.90) differentiated MPO- and PR3-ANCA+ AAV.

* Multivariate model is adjusted for age, sex and steroid use at time of sample collection. † Chemokine C-C ligand 25 (CCL25), chemokine C-X-C
ligand 9 (CXCL9), interleukin 15 receptor alpha (IL-15RA), fibroblast growth factor 5 (FGF-5) Chemokine C-X-C ligand 10 (CXCL10), transcription
necrosis factor receptor superfamily member 9 (TNFRSF9), Glial cell-line derived necrosis factor (GDNF), Cystatin D (CST-5), transcription necrosis
factor (TNF), cluster of differentiation 8 alpha (CD8A), Interleukin 17C (IL-17C), leukemia inhibitory factor receptor (LIFR), FMS-related tyrosine
kinase 3 ligand (Flt3L), stromelysin-2 (MMP-10), osteoprotegerin (OPG), colony stimulating factor (CSF), Interleukin 8 (IL-8), cluster of differentiation
(CD) 40, fibroblast growth factor 23 (FGF-23), CUB domain containing protein 1 (CDCP1), Signaling lymphocytic activation molecule 1 (SlamF1),
Chemokine C-C ligand 28 (CCL28), cluster of differentiation (CD)-5, Interleukin 12 beta (IL-12b)
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Conclusion: We identified 8 circulating proteins that differ in active MPO- and PR3-ANCA+ AAV. Our observations expand
on those by Berti et al. (2018) who used a more limited set of proteins and identified 13 inflammatory cytokines that were dif-
ferent in MPO- vs PR3-ANCA+ AAV. Of the 6 analyzed in this study (Table 3), CXCL10 had borderline significance but
others did not. These proteins reflect diverse aspects of the immune responses; several are involved in T cell regulation
and/or neutrophil function. Further validation of these findings is needed.

Disclosure: C. Johnson: None; D. O’Dea: None; N. Atallah: None; G. Reynolds: None; B. Jiang: None; S. Srivatsan:
None; Z. Williams: None; Z. Wallace: Amgen Inc., 2, 12, MITIGATE Committee Member.
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Patient Characteristics and Treatment Patterns Before and After
Initiation of Avacopan in the United States: An Early View Based on a
Claims Database Analysis

Sushmitha Inguva1, Pallavi Rane1, Darcy Trimpe1, Sam Oh1, Jasjit Multani2, Hsiu-Ching Chang2, Marie Yasuda2, Chi-
Chang Chen2, Duvuru Geetha3, Peter Merkel4 and Zachary Wallace5, 1Amgen Inc., Thousand Oaks, CA, 2IQVIA, Wayne,
PA, 3Johns Hopkins University, Baltimore, MD, 4University of Pennsylvania, Philadelphia, PA, 5Massachusetts General
Hospital, Newton, MA
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Proteins analyzed by Berti et al. (2018) are boxed
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Background/Purpose: The United States (US) Food and Drug Administration approved avacopan to treat adults with
severe active granulomatosis with polyangiitis or microscopic polyangiitis in October 2021. Real-world data on patients
receiving avacopan are limited. The current study evaluated demographics, clinical characteristics, and treatment patterns
among individuals who initiated avacopan in the US.

Methods: A retrospective cohort study was conducted using the IQVIA open-source medical claims (Dx) and longitudinal
prescription (LRx) claims databases in the US. Dx includes professional and medical claims sourced through practice man-
agement systems and clearinghouses, while LRx represents claims sourced from the pharmacy point-of-sale. Patients with
≥1 avacopan claim from October 2021 to September 2023 were identified, with the first avacopan claim date being the
index-date (Figure 1). Patients ≥18 years old with ≥12 months of pre-index continuous data (assessed using a proxy mea-
sure for continuous enrollment for open-source data) were included. Demographics at the index-date and clinical character-
istics in the 12-month pre-index period were assessed. Avacopan use patterns were also evaluated among patients who
met the proxy-based continuous enrollment criterion in the 6- and 12-month post-index periods, respectively.

Results: Overall, 701 patients with ≥1 avacopan claim were identified: mean [SD] age: 55.8 [15.9] years, 60.6% female,
61.1% commercially insured (Table 1). Index avacopan prescription was mostly prescribed by rheumatologists (66.0%) or
nephrologists (23.1%). Before starting avacopan, 92.3% and 56.6% received systemic glucocorticoids (GCs) and other
immunosuppressive therapy, respectively. In the pre-index period, pulmonary (56.5%), kidney (54.5%), constitutional
(40.9%), and ear, nose, or throat (34.4%) involvement were commonly observed. The median duration of follow-up among
patients was 294 (IQR: 215-341) days. A total of 462 (65.9%) and 122 (17.4%) patients had ≥2 avacopan claims and at least
6 and 12 months of follow-up, respectively (Table 2). Of the 462 patients with ≥6 months of follow-up, 55 (11.9%) discon-
tinued avacopan within 6 months, and the median time from start to discontinuation among those who discontinued was
65 (IQR: 60-90) days. Of the 122 patients with ≥12 months of follow-up, 57 (46.7%) discontinued avacopan within
12 months, and the median time from start to discontinuation among those who discontinued was 120 (IQR: 79-185) days.
There were 7 (of 55) and 10 (of 57) patients who reinitiated avacopan in the 6- and 12-month cohorts, respectively.

Conclusion: Among initial users of avacopan in the US, most had kidney and pulmonary involvement and used GCs in the
year before starting avacopan. Most patients with 6 and 12months of follow-up continued avacopan use over the respective
periods. Future studies will assess outcomes following treatment with avacopan in a real-world setting.
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5;D. Geetha: Amgen, 2, Calliditas, 2, GSK, 2, Sana Biotechnology, 2, Vera Therapeutics, 2; P. Merkel: AbbVie/Abbott,
2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta,
2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/
Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna,
2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Spar-
row, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD,
2, Sanofi, 5, Zenas, 2.

Abstract Number: 2489

Avacopan for Granulomatosis with Polyangiitis (GPA) and Microscopic
Polyangiitis (MPA) in a Real-World Setting

Naomi Patel1, Ana Fernandes1, Andrew King1, Shruthi Srivatsan1, Colebrook Johnson1, Zachary Williams1, Madison
Negron1, Caleb Bolden1, Miao Lin1, Bohang Jiang1, Sam Oh2, Darcy Trimpe2, Sushmitha Inguva2 and Zachary Wallace3,
1Massachusetts General Hospital, Boston, MA, 2Amgen Inc., Thousand Oaks, CA, 3Massachusetts General Hospital,
Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Avacopan is approved in the US for use in adults with severe active GPA or MPA alongside back-
ground immunosuppression. Efficacy and safety data on avacopan in the real-world setting are limited.
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Methods: This ongoing retrospective cohort study included patients who were prescribed avacopan between
12/1/21-4/1/24 for GPA or MPA in a large healthcare system. The index date was the date of first avacopan prescription.
Data were extracted by manual review and structured data from the electronic health records and were included from
12months prior to index date through 6 months after avacopan initiation (among initiators). Complete remission was defined
as a Birmingham Vasculitis Activity Score (BVAS v3) of 0 at month 6 and no glucocorticoids (GCs) after month 5. Outcomes
at 6 months among initiators in the overall cohort and in subgroups with ENT, pulmonary, or kidney involvement are
reported.
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Results: At the time of avacopan prescription in the first 80 patients (Table 1), the mean age was 59 years, and most were
female (70%), newly diagnosed (65%), MPO-ANCA+ (60%), and had MPA (53%). Nephrologists were the most frequent
prescribers (56%). Of these 80 patients, 67 (84%) initiated avacopan. At initiation (Table 2), 31 (46%) had kidney involvement
based on BVAS items (median estimated glomerular filtration rate [eGFR] 24 ml/min/1.73m2; urine protein-to-creatinine ratio
[UPCR] 1.9 g/g). At month 6, among the 67 initiators, median cumulative GC exposure from months 0-6 was 1,011
prednisone-equivalent mg, 82% had a BVAS of 0, 73% were on no GC at month 6, and 66% achieved complete remission
(Table 3). All 5 patients with ≥1 dialysis session ±30 days of avacopan initiation were off dialysis by month 6; four additional
patients newly initiated dialysis ≥30 days after starting avacopan. By month 6, UPCR was 0.5 g/g. Of the 11 with an eGFR <
20 ml/min/1.73m2 at initiation, 5 had an eGFR ≥30 ml/min/1.73m2 by month 6. Among those with kidney (n=31), ENT
(n=27), or pulmonary (n=32) involvement at avacopan initiation, the rates of complete remission were 80.6%, 70.4%, and
65.6%, respectively. In the 35 patients who stopped GCs by month 6 (on GCs at avacopan initiation), the median time to
GC discontinuation was 50 days. At month 6, 43/67 (64%) remained on avacopan with the rest stopping at or before month
6; 8 (12%) completed a planned 6-month course; 9 (13%) discontinued due to adverse events including transaminitis (n=2),
rash (n=2), GERD (n=1), paresthesias (n=1), pruritis (n=1), dizziness (n=1), hair thinning (n=1), and flare (n=1); other reasons
were cost (n=1) and self-discontinuation (n=3). Two died before month 6: one with interstitial lung disease died from COVID-
19 32 days after avacopan initiation and one from disseminated aspergillosis 23 days after avacopan initiation.

Conclusion: In this real-world cohort of patients with GPA or MPA, avacopan was prescribed for individuals with a spectrum
of GPA and MPA manifestations. A large proportion of users, overall and across kidney, ENT, and pulmonary subgroups,
discontinued GCs by month 5 and achieved complete remission. Among those with kidney involvement, significant reduc-
tions in proteinuria and improvement in the eGFR were observed by month 6.

Disclosure: N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; A. Fernandes: None; A. King: None;
S. Srivatsan: None; C. Johnson: None; Z. Williams: None; M. Negron: None; C. Bolden: None; M. Lin: None;
B. Jiang: None; S. Oh: Amgen, 3, 11; D. Trimpe: Amgen, 3, 11, ChemoCentryx, 3, 11; S. Inguva: Amgen, 3, 11;
Z. Wallace: Amgen, 2, 5, BioCryst, 2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Abstract Number: 2490

Longitudinal Kidney Function Trajectories in Patients Enrolled in the
Plasma Exchange and Glucocorticoids in ANCA-Associated Vasculitis Trial

Jennifer Hanberg1, Yuqing Zhang2, Andreas Kronbichler3, Anna Matyjek4, Carol McAlear5, Balazs Odler6, Lisa Uchida7,
Duvuru Geetha8, Carmel Hawley9, David Jayne7, Michael walsh10, Peter Merkel5 and Zachary Wallace11, and the PEXIVAS
investigators, 1Brigham and Women’s Hospital, Boston, MA, 2Division of Rheumatology, Allergy, and Immunology,
Department of Medicine, Massachusetts General Hospital, Harvard Medical School; The Mongan Institute,
Massachusetts General Hospital, Harvard Medical School, Boston, MA, 3Medical University Innsbruck and University of
Cambridge, Innsbruck, Austria, 4Medical University of Lodz and Medical University Innsbruck, Lodz, Poland, 5University
of Pennsylvania, Philadelphia, PA, 6Medical University of Graz, Graz, Austria, 7University of Cambridge, Cambridge,
United Kingdom, 8Johns Hopkins University, Baltimore, MD, 9Princess Alexandra Hospital and Translational Research
Institute, Brisbane, Australia, 10McMaster University, Hamilton, ON, Canada, 11Massachusetts General Hospital,
Newton, MA
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Background/Purpose: ANCA-associated vasculitis (AAV) causes kidney damage, leading to a spectrum of chronic kidney
disease (CKD) and end-stage kidney disease (ESKD). Clinically distinct kidney function trajectory groups have been identified
in an observational cohort. We sought to confirm these findings in the Plasma Exchange and Glucocorticoids in Severe
ANCA-Associated Vasculitis (PEXIVAS) randomized controlled trial.

Methods: PEXIVAS assessed the effect of use of plasma exchange vs non-use and reduced- vs standard-dose glucocor-
ticoids on risks of ESKD and death in AAV patients with estimated glomerular filtration rate (eGFR) < 50 mL/min/1.73 m2

or lung hemorrhage. We included participants with ≥ 2 eGFR measures within a trajectory observation period up to 36 m
(one ±30 d of randomization). We applied group-based trajectory modeling to identify groups with similar longitudinal
changes in kidney function (% of baseline eGFR) during the observation period. We used multinomial logistic regression to
evaluate baseline clinical characteristics associated with group membership. Outcomes were assessed for up to 7 y.

Figure 1
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Results: We identified 4 trajectory groups among 656 participants with a median of 8 (IQR 6, 9) eGFR measurements:
Group 1: Early ESKD, N=114 [17%]; Group 2: Marked Improvement, N=19 [3%]; Group 3: Impaired function/Higher ESKD
risk, N=398 [61%]; and Group 4: Impaired function/Lower ESKD risk, N=125 [19%] (Figure 1A).

Kidney involvement was present in 650 (99%) participants. The median baseline eGFR was 15ml/min/1.73 m2. ESKD
occurred in 136 (21%) patients, including 114 (100%) in the Early ESKD group, 21 (5%) in Impaired/Higher ESKD risk, and
1 (1%) in the Impaired/Lower ESKD risk group. Restricted mean survival time free from ESKD was 91 d in the Early ESKD
group, 2318 days in Impaired/Higher ESKD risk, 2452 days in Impaired/Lower ESKD risk, and 2487 days in the Marked
Improvement group. CKD stage IIIb or greater was most common in the Early ESKD group at 1, 2 and 5 years, less common
in the Impaired/Higher ESKD risk and Impaired/Lower ESKD risk groups, and least common in the Marked Improvement
group at all 3 timepoints (Figure 1B).

Age, sex, and ethnicity were similar between groups (Table 1). Hypertension and diabetes mellitus at baseline were most
common in Early ESKD. Randomization to plasma exchange (OR 0.54; Table 2), younger age (OR 0.98 per y), female sex
(OR 0.51), and higher baseline eGFR (OR 0.94 per 1mL/min/1.73 m2 increase) were associated with lower risk of Early

Table 1
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ESKD vs Impaired/Lower ESKD risk group membership. In contrast, MPO-ANCA+ (OR 2.56) and hypertension (OR 2.48)
were associated with higher risk of Early ESKD group membership. Older age, hypertension, and higher baseline eGFR were
associated with higher risk of Impaired/Higher ESKD vs Impaired/Lower ESKD risk group membership (Table 2).

Conclusion:We identified 4 kidney function trajectory groups in the PEXIVAS cohort. Trajectory groups were distinguished
by baseline characteristics as well as outcomes. The degree to which trajectory can be modified remains uncertain.

Disclosure: J. Hanberg: None; Y. Zhang: None; A. Kronbichler: Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim,
2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Roche, 2; A. Matyjek: None; C. McAlear: None; B. Odler: AstraZeneca,
1, CSL-Vifor, 5, 6, Delta4, 1, GlaxoSmithKlein(GSK), 1, Novartis, 1, Otsuka, 2, 5, 6; L. Uchida: None; D. Geetha:
Amgen, 2, Calliditas, 2, GSK, 2, Otsuka, 2, Sana Biotechnology, 2; C. Hawley: None; D. Jayne: Amgen, 2, 6, AstraZe-
neca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chinook,
1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; M. walsh: None;
P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers
Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, For-
bius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen,
2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regen-
eron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; Z. Wallace: Amgen, 2, 5, BioCryst,
2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2.

Table 2
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Abstract Number: 2491

Treatment Outcomes of Eosinophilic Granulomatosis with Polyangiitis
(EGPA):A Retrospective Analysis of US Health Insurance Claims Data

Paul Dolin1, Anat Shavit1, Karina A. Keogh2, Jennifer Rowell3, Chris Edmonds4, Danuta Kielar5, JulianaMeyers6, Elizabeth
Esterberg6, Tram Nham6 and Stephanie Y. Chen7, 1BioPharmaceuticals Medical, AstraZeneca, Cambridge,
United Kingdom, 2Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Mayo Clinic,,
Rochester, MN, 3Market Access and Pricing, AstraZeneca, Cambridge, England, United Kingdom, 4Market Access and
Pricing, AstraZeneca, Gaithersburg, MD, 5Biopharmaceuticals Medicine, AstraZeneca, Cambridge, United Kingdom, 6RTI
Health Solutions, Research Triangle Park, NC, 7BioPharmaceuticals Medical, AstraZeneca, Gaithersburg, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare vasculitis disorder characterized by
asthma, eosinophilia and the presence of eosinophilic inflammation. Patients with EGPA are mainly treated with oral gluco-
corticoids (OGCs), in addition to immunosuppressants and biologics. We assessed the treatment outcomes in patients with
EGPA using a retrospective analysis of US administrative health insurance claims data (Merative™ MarketScan®

databases).

Methods: Patients with newly diagnosed EGPA from 2017 to 2021 with ≥12 months of continuous pre-diagnosis health
plan enrollment and ≥1 inpatient or ≥2 outpatient EGPA diagnosis records (≥90 days apart, ICD-10-CM code M30.1) were
included. Follow-up was from EGPA diagnosis (index date; ID) until health plan disenrollment or database end. Remission
(defined as no new EGPA events or hospitalization and OGC ≤4 mg/day) was reported at ID and at 6 and 12 months after
ID; transition probabilities between disease activity states were reported at ID and at 6 months after ID.

Results: A total of 236 patients with EGPA were included in the analysis; mean (standard deviation [SD]) age was 50.4 (14.5)
years; 88% of patients were < 65 years old at diagnosis, and 57.6% were women. Mean (SD) duration of follow-up was 21.7
(14.6) months. Any time after ID, 197 (83.5%) patients were treated with OGCs, 90 (38.1%) with immunosuppressants

Table 1. Disease status at ID and at 6- and 12-months after ID a6 months before or at ID; bNo new EGPA events or hospitalization and OGC
≤4mg/day; cMinor EGPA ≥1 events limited to 1 organ system, with an associated change in therapy and no hospitalization; dNo new EGPA events
or hospitalization and OGC ≥4mg/day; eTransition from remission at previous assessment timepoint to active disease (minor or major) at current
assessment timepoint; fPresence of active disease (minor or major) in previous and current assessment timepoints; gMajor existing event, or minor
existing events in 2+ organ systems, with an associated change in therapy and no hospitalization. Data are n (%); ID, index date. EGPA, eosino-
philic granulomatosis with polyangiitis; ID, index date; OGC, oral glucocorticoid.
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(azathioprine, mycophenolate mofetil, cyclophosphamide, cyclophosphamide, cyclosporin, methotrexate), 36 (15.3%) with
rituximab, 42 (17.8%) with mepolizumab, 8 (3.4%) with omalizumab, 10 (4.2%) with benralizumab, and 22 (9.3%) patients
were not treated with any of the above glucocorticoid, immunosuppressants or biologics. Remission was achieved by
20 patients (8.5%) at ID, and by 41 (17.4%) and 44 (22.3%) patients at 6 months and 12 months follow-up, respectively (-
Table 1). Among patients in remission at ID, only 40% remained in remission at 6 months, and of those not in remission at
ID, only 15% were able to achieve remission at 6 months (Table 2). Considering therapies used at ID, the remission rate
6 months later was 12.3%, 16.7%, 30.0% and 19.8% in those treated with OGCs-only, immunosuppressant ± glucocorti-
coid, and biologic (mepolizumab, omalizumab, benralizumab, rituximab) ± immunosuppressant/glucocorticoid, and in those
receiving none of the above glucocorticoid/immunosuppressants/biologics, respectively.

Conclusion: An overall increase in EGPA remission was observed with time since diagnosis. However, the probabilities of
transition between disease activity states demonstrated that current EGPA treatments have limitations in inducing and main-
taining remission. These findings emphasize the need for new and more effective therapies. A limitation of the study was the
inability to separately analyse remission with anti-IL-5 therapies due to small sample size.

Disclosure: P. Dolin: AstraZeneca, 3, GSK, 8; A. Shavit: AstraZeneca, 3, 11; K. Keogh: AstraZeneca, 2; J. Rowell:
AstraZeneca, 3, 11; C. Edmonds: AstraZeneca, 3, 11; D. Kielar: AstraZeneca, 3, 11; J. Meyers: AstraZeneca,
12, Employee of RTI Health Solutions, which received funding from AstraZeneca to conduct the study; E. Esterberg:
AstraZeneca, 12, Employee of RTI Health Solutions, which received funding from AstraZeneca to conduct the study.;
T. Nham: AstraZeneca, 12, Employee of RTI Health Solutions, which received funding from AstraZeneca to conduct
the study.; S. Chen: AstraZeneca, 3, 11.

Abstract Number: 2492

ANCA Associated Tracheobronchial Disease

Megan Sullivan1, Maximiliano Diaz Menindez2, Ronald Butendieck3, hassan baig4, Anushka Irani5, Benjamin Wang3,
Florentina Berianu5, Carolyn Mead-Harvey6, Andy Abril5 and Vikas Majithia4, 1Mayo Clinic Arizona, Scottsdale, AZ, 2Mayo
Clinic School of Graduate Medical Education, Phoenix, AZ, 3Mayo Clinic, Jacksonville, FL, 4Mayo Clinic Florida,
Jacksonville, FL, 5Mayo Clinic, Ponte Vedra Beach, FL, 6Mayo Clinic, Scottsdale, AZ
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Table 2. Probabilities of transition between disease activity states from ID to 6 months ID, index date.
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Background/Purpose: Tracheobronchial disease is a common manifestation of ANCA associated vasculitis (AAV). How-
ever, outcomes data is commonly unreported in prospective studies. We performed a retrospective review to evaluate the
relapse rate of large airway disease on common immunosuppression regimens.
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Methods: A retrospective review was conducted on patients with diagnosis of AAV who had undergone evaluation for tra-
cheobronchial disease between 01/01/2002 and 9/6/2022 at a Mayo Clinic site. Patients under the age of 18 or those who
lacked follow-up extending to 6 months or longer were excluded. Differences between groups were tested using equal var-
iance two sample t-tests or Fisher’s exact tests. Sensitivity and specificity with exact binominal confidence intervals were cal-
culated for unique baseline symptoms for prediction of large airway involvement.

Time to relapse of the airway disease, as defined by persistent inflammation with or without progressive narrowing, was esti-
mated using the Kaplan-Meier method for methotrexate and rituximab monotherapy. Patients were censored at treatment
end, start of new therapy, or last follow-up. Time to relapse was analyzed at the patient-period level.

Results: One hundred thirty-six patients with AAV who had undergone assessment for tracheobronchial involvement were
included. 111 (81.6%) patients had tracheobronchial involvement. Younger age (Mean 41.1 vs 50.9, p = 0.015) and female
gender (77.5% vs 56.0%, p = 0.043) were associated with large airway involvement. MPO positivity is represented more fre-
quently in the large airway group (12% vs 35.1%, p = 0.030). Renal disease was inversely associated (40% vs 19.8, p =
0.039). Saddle nose deformity occurred more often in those with tracheobronchial disease that had nasal manifestations

Table 2: Baseline characteristics of treatment groups

Figure 1: Progression Free Survival of Tracheobronchial Disease in Patients with ANCA Vasculitis
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(0/16 [0%] vs 19/77 [24.7%], p = 0.036). Stridor and hoarseness were common symptoms among patients with large airway
disease (0% vs 54.1% and 0% vs 52.3%, p < 0.001). Pooled sensitivity for the combined variable of hoarseness and stridor
was 74.77 (95% CI 65.65-82.54) with specificity at 100 (95% CI 86.28-100.00).

66 (59.5%) had undergone localized treatment with endoscopic dilation or injection. There were 63 patient-periods of ritux-
imab monotherapy and 38 patient-periods of methotrexate monotherapy. Baseline characteristics are listed in Table 2. The
12-month progression free survival time estimate for rituximab was 88.4% (CI 80.7-96.9) and 92.1% (CI 83.9-100.0) for
methotrexate (Figure 1). 60-month survival time estimates were 65.0% (CI 51.5-82.1) and 63.7% (CI 45.3-89.7),
respectively.

Conclusion: Younger age, female gender, and saddle nose deformity were positively associated with development of tra-
cheobronchial disease in our ANCA vasculitis cohort. Renal involvement had an inverse association. The presence of
hoarseness or stridor was very specific for tracheobronchial disease. Of patients with a diagnosis of AAV-associated tra-
cheobronchial disease, 5-year relapse rates were high, even while on immunosuppression with methotrexate or rituximab.
There is an unmet need for adequate treatment regimens of this common manifestation.

Disclosure: M. Sullivan: None; M. Diaz Menindez: None; R. Butendieck: None; h. baig: None; A. Irani: None;
B. Wang: None; F. Berianu: None; C. Mead-Harvey: None; A. Abril: None; V. Majithia: None.
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Mortality in Anti-neutrophil Cytoplasmic Antibody-Associated Vasculitis:
Study from a Single University Hospital

Fabricio Benavides1, Alba Herrero-Morant2, Diana Prieto-Peña3, Vanesa Calvo-Rio4, Salma Al Fazazi5, Adri�an Martín-
Gutiérrez6, M�onica Renuncio-García7, Amparo S�anchez-L�opez8, Claudia Poo-fernandez8, Clara Escagedo-Cagigas8,
Maria Rodríguez-Vidriales1 and Ricardo Blanco-Alonso9, 1Hospital Universitario Marqués de Valdecilla, Santander,
Cantabria, Spain, 2Hospital Universitario Marqués de Valdecilla, Ontinyent, Cantabria, Spain, 3Division of Rheumatology,
Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Cantabria, Spain, 4Valdecilla
Hospital, Santander, Cantabria, Spain, 5Hospital Universitario Virgen de la Victoria, M�alaga, Andalucia, Spain, 6Hospital
Universitario Marques de Valdecilla, IDIVAL, Renedo de Piélagos, Cantabria, Spain, 7Division of Immunology, Hospital
Universitario Marqués de Valdecilla, Immunopathology Group, IDIVAL, Santander, Spain, 8Hospital Universitario
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Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Anti-neutrophil cytoplasmic antibodies (ANCA) associated vasculitis (AAV) includes Granulomatosis
with polyangiitis (GPA), Microscopic polyarteritis (MPA) and Eosinophilic granulomatosis with polyangiitis (EGPA). Due to
clinical, prognostic, and therapeutic similarities between GPA and MPA, these diseases are usually included in the same
group particularly in clinical Trials. EGPA have different clinical and therapeutic features. The clinical spectrum of GPA and
MPA may be quite heterogeneous, from a local limited disease to a life-threatening entity (1). Some studies reported global
mortality rates ranging between 10% to almost 40%. (2,3). This wide range may be due to series including small or hetero-
geneous series from different hospitals and different inclusion criteria. Moreover, therapy has improved in recent years.
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Our Objective was to assess the mortality and the main causes of death in GPA and MPA in a single hospital.

Methods: Observational study of patients with GPA and MPA from January 1; 2000 to December 31, 2023, in a single Uni-
versity Hospital in Northern Spain. AAV were classified accordingly to EULAR/ACR 2022 criteria. Person-year (PY) at risk
was calculated for each patient as time from the date of diagnosis through the date of death. Mortality rates were expressed
as cases by 106 habitants per year (95% IC) and the Case Fatality rate expressed as percentage (95% IC), the accumulative
incidence of mortality was expressed in cases by 103 PY. The population data were obtained from the Regional Health Ser-
vice’s annual reports. We consider 2 groups of GPA and MPA: a) study group (dead patients) and b) Control group (remain-
ing patients).

Results: We studied 108 patients, mean age 63.2±14.6 years with 709 person-year (PY) (57 GPA; 52.8%)/51 MPA;
47.2%). Death was observed in 43 of 108 cases (39.8%), (study group). The General Mortality rate was 3.8/106 habitants
per year (95% IC: 2.4-5.1). The case fatality rate was 41% (95% IC: 27.2-54.7). The accumulative incidence of death was
60.6/103/PY (95% IC: 60-61.2).

The main causes of death were infections (n=15; 34.9%), Major adverse cardiovascular events (MACE) (n=5; 11.6%), neo-
plasia, (n=4; 9.3%), renal complication (n=4; 9.3%) and pulmonary complications without infections (3n=3; 6.9%).

TABLE. Clinical features and analytical findings in 108 patients with GPA and MPA Comparison between the mortality group (study group) and the
remaining patients (control group).
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Death was more frequent after 2 years (71.8%). (FIGURE A). Infections were the most frequent cause of death (15 patients,
34.9%) on early (< 6 months), late ( > years) and at any time (2000-2008, 2017-2023) (FIGURE B). As expected, neoplasms
appear in long term follow-up (9.3%).

The study group (dead patients) compared with control group show a non-significant more frequent MPA, constitutional
symptoms, pulmonary and renal involvement at time of diagnosis (TABLE).

Conclusion:Mortality rates, the Case Fatality rate and the accumulative incidence of mortality in GPA and PAM remains rel-
atively high. Infections are the most frequent cause followed by MACE.

Disclosure: F. Benavides: None; A. Herrero-Morant: None; D. Prieto-Peña: None; V. Calvo-Rio: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6; S. Al Fazazi: None; A. Martín-Gutiérrez: None;M. Renuncio-Gar-
cía: None; A. S�anchez-L�opez: None; C. Poo-fernandez: None; C. Escagedo-Cagigas: None; M. Rodríguez-
Vidriales: None; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly,
2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6.

FIGURE. A: Time of death with the main causes on each time. B: Main causes of death throughout the years of follow-up.
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Abstract Number: 2494

Clinical Characteristics, Predictors for Mortality and Comparison of the
Birmingham Vasculitis Activity Score and the Five-Factor Score on
Survival in ANCA-associated Vasculitis in Hong Kong: A Multi-centre
Retrospective Cohort Study

Ka Ho Yeung and Kit Yu Young, Caritas Medical Centre, Hong Kong, Hong Kong

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To describe the clinical profile and predictors of mortality of AAV patients in Hong Kong. To com-
pare the accuracy of the latest Five-factor Score (FFS-2009) and the Birmingham Vasculitis Activity Score (BVAS) in predic-
tion of survival with this local cohort.

Methods: A retrospective observational study on newly diagnosed AAV patients, from 1st January 2011 to 31st March 2022,
managed in the Kowloon West Cluster (KWC) hospitals in Hong Kong. Demographic and baseline characteristics, clinical
profile, and treatment profile were reviewed. Factors associated with mortality were analysed with Cox proportional hazards
model. The performances of FFS and BVAS in mortality prediction were analysed by Receiver Operating Characteristic
(ROC) curves.

Results: 83 AAV patients were included with a median age of 70.5 years at diagnosis and 50.6% were male. The median
follow-up duration was 23 months (IQR 3, 49). Baseline characteristics and clinical manifestations were shown in Table 1.
MPA (69.9%) was the most common AAV clinical subtype, followed by EGPA (18.1%) and GPA (12.0%). MPA patients were
significantly older at diagnosis, with frequent renal involvement (91.6%). Majority of MPA (98.3%) and EGPA (66.7%) cases
were MPO-ANCA positive. All GPA cases were PR3-ANCA positive. Pulmonary-renal syndrome occurred in 12.0% of all
cases. The median peak serum creatinine was 229 μmol/L (IQR 102, 553). Twenty-four patients (28.9%) had eGFR ≤

10 mL/min/1.73m2 at initial diagnosis. The median FFS and BVAS were 2 and 20, respectively. The overall mortality was
45.6% across the study period. The leading causes of overall mortality were infection (70.3%) and active vasculitis
(62.2%). Multivariate Cox regression identified age at diagnosis (HR 1.043, P = 0.027), stabilised peak serum creatinine
(HR 1.002, P = 0.001), haemoglobin level (HR 0.754, P = 0.006), cardiac involvement (HR 3.862, P = 0.008), and use of
non-glucocorticoid maintenance therapy (HR 0.261, P = 0.002) being independent predictors of overall mortality (Table 2).
Both FFS and BVAS were significant predictors of mortality. The AUC of ROC curves suggested FFS was a good prediction
tool for early mortality in 1 year, with an AUC value of 0.874 (Figure 1).

Conclusion: Our results echoes previous studies suggesting MPO-ANCA positive MPA is the most frequent AAV clinical
subtype in Asian and Chinese. Over 60% of our cases fell into the worst FFS category group (FFS-2009 ≥ 2). Despite the
advances in treatment, AAV still carried significant morbidities with high mortality. Baseline clinical features including age at
diagnosis, stabilised peak serum creatinine, haemoglobin level, cardiac involvement, and use of non-glucocorticoid mainte-
nance therapy were predictors of overall mortality. FFS at diagnosis appeared to be an easier and better tool in clinical prac-
tice to identify high risk cases.
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Table 1. Baseline characteristics of the AAV cohort

Table 2. Independent clinical predictors on overall mortality by multivariate Cox regression modeling
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Disclosure: K. Yeung: None; K. Young: None.

Abstract Number: 2495

Diffuse Alveolar Hemorrhage in Patient with ANCA-associated Vasculitis
AndInterstitial Lung Disease

Elif Ediboglu1, Samuel Falde1, Misbah Baqir1, Rodrigo Cartin-Ceba2 and Ulrich Specks1, 1Mayo Clinic, Rochester, MN,
2Mayo Clinic, Scottsdale, AZ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The association of interstitial lung disease (ILD) and microscopic polyangiitis (MPA) is increasingly
recognized. The implications of ILD as it relates to clinical outcomes in patients with diffuse alveolar hemorrhage (DAH)
due to MPA has not been well characterized. In this study, we sought to investigate the clinical features and prognosis of
patients with MPA and DAH with ILD (MPA-ILD-DAH) and compare them to those with ILD without DAH (MPA-ILD) and to
those with DAH but without ILD (MPA-DAH).

Methods: This was a retrospective observational cohort study and patients who were diagnosed with ANCA-associated
vasculitis and DAH between 1997 to 2023 and had MPO-ANCA positivity were secreened. These patients fullfilled the
2022 ACR/EULAR classification criteria for MPA. Patients who had an ILD diagnosis based on high resolution CT pre-

Figure 1. ROC curves for comparing the accuracy of FFS-2009 and BVAS to predict overall survival, 1-year survival, and 5-year survival
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existing to the DAH event were included. In addition, each MPA-ILD-DAH patient was matched with one patient each with
MPA-ILD and MPA-DAH based on age at diagnosis, gender and ANCA-type.

Results: Fifteen patients with DAH caused by MPA had pre-existing ILD with presenting characteristics and manifestations
are shown in table 1. Median (IQR) time between ILD and DAH diagnosis was 9 (3-31) months. Ten patients (67%) had a UIP
pattern on high-resolution CT scans of the chest, 5 had a non-UIP pattern. All patients had pulmonary function tests during
their evaluation for ILD with evidence of a restrictive pattern. Chest imaging studies were performed in all patients, in addition,
12 patients had bronchoscopy to diagnose DAH. Overall survival was 80% at 1 year and 53% at 5 years in the MPA-
ILD-DAH group. We compared the overall mortality between the 3 groups: although the patients in the MPA-ILD-DAH group
had a higher mortality than matched patients in the MPA-ILD group, the difference of mortality of patients in the 3 groups
was not statistically significant (p= 0.17, by the log-rank test) (Figure 1).

Disease related features and outcomes of patients with MPA -ILD and DAH, MPA-ILD, MPA-DAH
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Conclusion: DAHmay be a risk factor for hospital mortality and overall mortality in patients with MPA and ILD. In contrast, in
patients with DAH, having a history of pre-existing ILD does not seem to affect mortality.

Disclosure: E. Ediboglu: None; S. Falde: None; M. Baqir: None; R. Cartin-Ceba: None; U. Specks: Amgen, 2, 5,
Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech,
5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5.

Survival assessed using the log-rank test as univariate analysis. Although there were significant differences among the three patient groups,
patients in the MPA-ILD-DAH and the MPA-DAH groups did not have a significantly different mortality (p=0.17).

High-resolution computed tomography (HRCT) images of a patient with MPA-ILD-DAH. HRCT images at baseline with MPA-associated ILD are
shown in axial (Figure 1A) and coronal (Figure 1C) views. 1 year later, this patient presented with acute onset dyspnea and HRCT images at that
time demonstrated new peribronchovascular nodularity and ground glass opacities after which he underwent bronchoscopy with confirmed a
diagnosis of DAH on axial (Figure 1B) and coronal (Figure 1D) views.
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Abstract Number: 2496

Clinical Features and Outcomes of Hydralazine-associated Vasculitis: A
Case-Control Study

Elif Ediboglu1, Samuel Falde1, Misbah Baqir1, Rodrigo Cartin-Ceba2 and Ulrich Specks1, 1Mayo Clinic, Rochester, MN,
2Mayo Clinic, Scottsdale, AZ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: We aimed to investigate the relationship between hydralazine and any form of vasculitis (small,
medium, or large vessel), to describe clinical features and outcomes of patients with hydralazine-associated vasculitis, and
to compare them to a case control cohort of primary vasculitis.

Table 1: Demographic and laboratory features of patients with hydralazine-associated AAV (n=33)
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Methods: We performed a retrospective study. First, patients who had been diagnosed with ANCA-associated vasculitis
(AAV) at Mayo Clinic between 1996 and 2022 were reviewed for hydralazine usage. Second, we searched the electronic
medical record for all patients who were prescribed hydralazine and matched the following key terms: vasculitis renal, vas-
culitis pulmonary, vasculitis urticarial, vasculitis hypersensitivity, vasculitis necrotizing, vasculitis leukoclastic, vasculitis

Clinical features and outcomes of patients with hydralazine-associated AAV vs primary AAV
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cutaneous, vasculitis personal history, arteritis giant cell, giant cell arteritis personal history, giant cell arteritis with polymyal-
gia rheumatica, aortic arch syndrome, Takayasu, arteritis Takayasu, polyarteritis nodosa, polyarteritis nodosa microscopic,
other conditions related to polyarteritis nodosa. In addition, we queried the patients who had been prescribed hydralazine
for positive ANCA test results. We then matched each patient diagnosed with hydralazine-associated vasculitis and primary
vasculitis with two controls by gender, age at diagnosis and dominant ANCA-type.

Results:We found that hydralazine was associated only with AAV and not with other forms of vasculitis. Thirty-three patients
(55% male; median age [IQR] at diagnosis 71[67-77]) with hydralazine-associated AAV were included. All 33 patients were
p-ANCA positive. Twenty patients (61%) had MPO-ANCA, and 13 patients (39%) had both MPO- and PR3-ANCA (MPO-
ANCA titers being consistently higher than PR3-ANCA titers). Glomerulonephritis (79%) and pulmonary manifestations were
most common (61%) (Table 1). Diffuse alveolar hemorrhage (42% vs 12%; p< 0.001) and pleuritis (24% vs 0, p< 0.001) were
more common among patients with hydralazine-associated AAV compared to 66 matched patients with primary AAV,
whereas constitutional symptoms (27% vs 52%, p=0.02), interstitial lung disease (3% vs 24%, p=0.008), ear nose throat (
0 vs 15%, p=0.03) and nervous system involvement (0 vs 21%, p=0.004) were more common in primary AAV. Moreover,
remission at 6 months was achieved more frequently in patients with hydralazine-associated AAV (p< 0.001) (Table 2).

Conclusion: Hydralazine was only associated with AAV and not with other forms of vasculitis. Hydralazine-associated AAV
resembles microscopic polyangiitis, and MPO-ANCA is the predominant ANCA-type. In contrast to primary AAV,
hydralazine-associated AAV seems to have organ predilection for kidneys and lungs. Prompt diagnosis and treatment is cru-
cial as discontinuation of hydralazine and immunosuppressive therapy can improve outcomes.

Disclosure: E. Ediboglu: None; S. Falde: None; M. Baqir: None; R. Cartin-Ceba: None; U. Specks: Amgen, 2, 5,
Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim, 1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech,
5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5.

Abstract Number: 2497

Clinical Characteristics and Outcomes of Hydralazine-induced ANCA-
associated Vasculitis. a Single Center Retrospective Cohort Analysis from
the US

Muhammad Shamim1, Mazen Allouni2, Haseeb Chaudhary3, Ansaam Daoud4, Loai Dweik5, Hashim Syed6 and Omer
Pamuk7, 1University Hospitals/ CaseWestern Reserve University, Cuyahoga Falls, OH, 2CaseWestern Reserve, University
Hospitals, Cleveland Medical Center, Cleveland, OH, 3Case Western Reserve University, Westlake, OH, 4Case Western
Reserve University/University Hospitals, Akron, OH, 5Cleveland Clinic Akron General Internal Medicine, Akron, OH, 6Case
Western/ UH, Cleveland, 7University Hospitals Cleveland Medical Center/ Case Western Reserve University,
Cleveland, OH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – ANCA-Associated Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Hydralazine-induced ANCA-associated vasculitis (HIAAV) is a rare clinical problem. There is paucity
of data regarding clinical features, treatment, and prognosis of hydralazine-induced AAV in the literature. In this study, we
aimed to evaluate the clinical characteristics and outcomes of HIAAV at our tertiary care center.
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Methods: A retrospective chart review was performed from 2014 to 2024. Clinical and laboratory data were extracted from
patients’ EMR records. Twenty-two idiopathic AAV patients were included as a control from our hospital. Chi-square and
independent t-tests were used to compare categorial and numerical variables between the two groups respectively.

Results: Table 1 summarizes the clinical characteristics of HIAAV and idiopathic AAV patients. We identified 27 patients with
HIAAV, of which 55.6% were females. The duration of hydralazine treatment was < 1 year in 5 patients and > 5 years in
8 patients. The most common clinical manifestations of HIAAV were glomerulonephritis (88.8%), diffuse alveolar hemorrhage
(33.3%), and cutaneous vasculitis (29.6%). Clinical diagnosis of SLE was prevalent in 22.2% of patients. MPO positivity was
more frequent than PR3 in patients with HIAAV (77.8 vs. 51.8%) while dual positivity was recorded in 22.2% of patients. Pos-
itive ANA and any kind of positive ENA were also common in HIAVV (62.9% and 63.6%). In this group, drug-induced lupus
was also diagnosed in 6 cases with HIAAV. Drug discontinuation was inadequate in most patients with prednisone mono-
therapy for induction. Rituximab was required in 55.5% patients and Cyclophosphamide in 29.6% patients. PLEX was also
used in 11.1% patients. ESRD developed in 37.0% patients with HIAAV and 25.9% patients died. When compared to
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idiopathic AAV, the frequency of cutaneous vasculitis was 29.6% vs 59.1% (p< 0.05), ENT involvement, 11.1% vs 40.9%
(p< 0.05) and peripheral neuropathy, 18.5% vs 45.5% (p< 0.05). ANA positivity was more frequent in the HIAAV group,
62.9% vs. 31.8% (p< 0.05). There was a trend toward MPO positivity with any type of ENA in HIAAV group (p=0.08).

Conclusion: While the most common manifestations in HIAAV were renal, one third had concomitant pulmonary involve-
ment with DAH. Cutaneous, ENT and peripheral neuropathy involvement was more common in idiopathic AAV. Positive
ANA and drug-induced-lupus like clinical features were relatively more common in HIAAV group. The study concludes that
HIAAV is not a benign condition and may lead to severe morbidity and mortality.

Disclosure: M. Shamim: None; M. Allouni: None; H. Chaudhary: None; A. Daoud: None; L. Dweik: None; H. Syed:
None; O. Pamuk: None.

Abstract Number: 2498

The Methylome Profile of B-cells as a Biomarker of Nephritis in IgA
Vasculitis

Veronica Pulito-Cueto1, Joao Carlos Batista-Liz1, Laura Carmen Terron2, Iv�an Fern�andez Rengel3, María Sebasti�an
Mora-Gil4, María Teresa Leonardo5, Ana Peñalba5, Luis Martín-Penagos6, Lara Belmar-Vega7, Cristina Gomez-
Fernandez8, Ligia Gabrie-Rodriguez9, Rafael G�alvez S�anchez9, Luis Caminal-Montero10, Ana Turrion Nieves11, Patricia
Quiroga Colina12, Esther Vicente-rabaneda13, Belén Sevilla-Pérez14, José Luis Callejas15, Eduardo Andrés-Le�on2, Javier
Martin16, Ana María Marquez17, Santos Castañeda13, Ricardo Blanco-Alonso18 and Raquel Lopez-mejias1, 1IDIVAL,
Santander, Spain, 2Unidad de Bioinform�atica, Instituto de Parasitología y Biomedicina ‘L�opez-Neyra’, CSIC, Granada,
Spain, 3Bioinformatics Unit, Institute of Parasitology and Biomedicine L�opez-Neyra (IPBLN), CSIC, GENYO, Cen, Granada,
Spain, 4Immunopathology Group, IDIVAL, Santander, Spain, 5Division of Pediatrics, Hospital Universitario Marqués de
Valdecilla, Santander, Spain, 6Immunopathology Group, IDIVAL. Division of Nephrology, Hospital Universitario Marqués
de Valdecilla, Santander, Spain, 7Immunopathology Group, IDIVAL. Division of Nephrology, Hospital Universitario
Marqués de Valdecilla, Santander, 8Division of Dermatology, Hospital Universitario Marqués de Valdecilla, Santander,
Spain, 9Immunopathology Group, IDIVAL. Division of Rheumatology, Hospital Universitario Marqués de Valdecilla,
Santander, Spain, 10Internal Medicine Department, Hospital Universitario Central de Asturias, Instituto de Investigaci�on
Sanitaria del Principado de Asturias (ISPA), Oviedo, Spain, 11Rheumatology Department, Hospital Universitario Virgen de
la Vega, Salamanca, Spain, 12Division of Rheumatology, Hospital Universitario de La Princesa, Madrid, Spain, 13Hospital
Universitario de La Princesa, Madrid, Spain, 14Division of Pediatrics, Hospital Universitario San Cecilio, Granada, Spain,
15Systemic Autoimmune Diseases Unit, Hospital Clinico San Cecilio, Instituto de Investigaci�on Biosanitaria de Granada
ibs.GRANADA, Granada, Spain, 16Instituto de Parasitología y Biomedicina ‘L�opez-Neyra’, CSIC, PTS Granada, Spain,
Granada, Spain, 17Instituto de Parasitología y Biomedicina ‘L�opez-Neyra’, CSIC, PTS Granada, Granada, Spain, 18Division
of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Nephritis is the main cause of long-term morbidity and mortality in patients with Immunoglobulin-A
vasculitis (IgAV) [1, 2]. Unfortunately, sensitive, specific, and non-invasive biomarkers are no available for the diagnosis of
nephritis and the identification of IgAV patients with a high risk of developing severe renal complications [3]. In this regard,
B-cells have been proposed as the main cell type involved in the pathogenesis of IgAV, and preliminary results of our group
have pointed to methylation profiles of B-cells as biomarkers of the susceptibility of IgAV. Nevertheless, whether B-cells are
also key players in the development of nephritis and could be used as biomarkers of this complication in IgAV is still
unknown. Accordingly, the main aim of our study was to determine the role of peripheral B-cells in the renal damage char-
acteristic of IgAV, by performing the first exhaustive analysis of the methylome of peripheral B-cells.
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Methods: 29 Caucasian patients with IgAV, who were in the acute phase of the disease, were recruited. Among these
patients, 16 (55.2%) developed nephritis. Peripheral blood mononuclear cells were isolated from all the patients by density
gradient using Ficol. B-cells were purified using magnetic cell separation by MACS® Technology. Finally, genomic DNA
was extracted from each B-cell and bisulfite-converted with the EZ DNA MethylationTM kit and hybridized onto an Infinium
MethylationEPIC Bead Chip array.

Results: Our results unveiled profound alterations in the DNAmethylation profiles of B-cells between patients with IgAV who
developed nephritis and those without this complication. 7656 differentially methylated positions (DMPs) across the whole
genome were identified between these groups of individuals. Among them, 7581 were located in one or more genes,
whereas the remaining 75 were not associated with any gene (Figure 1). Interestingly, through gene ontology

Figure 1. Count histogram of differentially methylated positions (DMPs) between patients with IgA vasculitis with and without nephritis.

Figure 2. Gene Ontology (GO) enrichment analysis of biological processes of differentially methylated positions (DMPs) between patients with IgA
vasculitis with and without nephritis.
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(GO) analysis of these data, we observed an enrichment in several biological processes of the immune response (Figure 2).
Moreover, an enrichment in other biological processes, including ganglioside metabolic process, atrial septum primum mor-
phogenesis, and regulation of inositol, among others, was disclosed (Figure 2).

Conclusion: Our results point to the methylation profile of B-cells as a non-invasive biomarker for the diagnosis of renal
damage in IgAV.

[1] Autoimmun Rev 2018;17:301-15.; [2] J Am Soc Nephrol 2002;13:1271-8; [3] J Clin Med 2021;10:2310.

Fundings: European Union FEDER funds and “Fondo de Investigaciones Sanitarias” from “Instituto de Salud Carlos III”
(ISCIII, Health Ministry, Spain), (PI18/00042 and PI21/00042). JCBL: PFIS program fellowship from the ISCIII, co-funded
by the European Social Fund (`Investing in your future´), (FI22/00020). RL-M: Miguel Servet type II program fellowship from
the ISCIII, co-funded by ESF (“Investing in your future” (CPII21/00004).

Disclosure: V. Pulito-Cueto: None; J. Batista-Liz: None; L. Terron: None; I. Fern�andez Rengel: None;M. Sebasti�an
Mora-Gil: None; M. Leonardo: None; A. Peñalba: None; L. Martín-Penagos: None; L. Belmar-Vega: None;
C. Gomez-Fernandez: None; L. Gabrie-Rodriguez: None; R. G�alvez S�anchez: None; L. Caminal-Montero: None;
A. Turrion Nieves: None; P. Quiroga Colina: None; E. Vicente-rabaneda: None; B. Sevilla-Pérez: None;
J. Callejas: None; E. Andrés-Le�on: None; J. Martin: None; A. Marquez: None; S. Castañeda: Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie,
2, 5, 6, Bristol-Myers Squibb, 2, 6, Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6;
R. Lopez-mejias: None.

Abstract Number: 2499

Description of Patients with Kawasaki Disease Shock Syndrome at a
Large Tertiary Center

Jessica Nguyen1, Danielle Guffey2, Andrea Ramirez1, Jamie Lai3, Tiphanie Vogel1, S. Kristen Sexson Tejtel1, Cagri
Yildirim-Toruner4 and Marietta De Guzman1, 1Baylor College of Medicine, Houston, TX, 2Baylor College of Medicine,
Houston, 3Baylor College of Medicine, The Woodlands, TX, 4Baylor College of Medicine/ Texas Children’s Hospital,
Houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Kawasaki disease shock syndrome (KDSS) is a phenotype of Kawasaki disease (KD) associated
with higher rates of refractory KD (RKD) and coronary artery aneurysms (CAAs). The pathophysiology of KDSS is incom-
pletely understood and may overlap with other similar hyperinflammatory conditions such as multisystem inflammatory syn-
drome in children (MIS-C). We describe RKD patients diagnosed with KDSS at a large tertiary center and compare them to
patients with non-shock refractory KD to identify unique clinical and laboratory features.

Methods:With IRB approval, we performed a retrospective chart review of patients diagnosed with RKD, i.e. those requiring
treatment after initial IVIG, at our institution from 2017-2019. KDSS patients defined by hypotension on admission or
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requiring > 60 mL/kg of fluid resuscitation or vasopressors were identified. Demographics, clinical features, diagnostic find-
ings, treatment, and outcomes were collected.

Results: Out of 103 patients diagnosed with RKD, 21 (20%) were diagnosed with KDSS and there were no significant
demographic differences (Table 1). The median age of patients with KDSS was 2.2 years (IQR 0.9-4.3). Per American Heart
Association (AHA) criteria, 16 (76%) had complete KD while 5 (24%) had incomplete KD. Five (24%) KDSS patients had
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myocardial dysfunction with depressed or low-normal ejection fraction compared to 2 (2%) in the non-shock RKD group.
Eleven (52%) KDSS patients had CAAs throughout their course with 7 developing small, 3 medium, and 1 giant CAAs which
was similar to the non-shock RKD patients. The additional immunomodulatory treatment KDSS patients received after their
initial IVIG infusion included 12 (57%) with second infusion of IVIG, 18 (86%) with corticosteroids, and 2 (10%) with biologic
therapy. Only 3 KDSS patients (14%) were treated with two infusions of IVIG alone.

KDSS patients had shorter durations of fevers/illness prior to admission, to their diagnosis of KD, and to steroid treatment
compared to other RKD patients (p < 0.05). A lower sodium, albumin, platelet, absolute lymphocyte count, monocyte and
eosinophil percentage on admission were associated with KDSS (p < 0.05). KDSS patients had significantly higher Kobaya-
shi scores (p < 0.001) and CRP and d-dimer on admission and discharge compared to non-shock RKD (p < 0.05). There
were no significant coronary artery aneurysm differences between patients with KDSS and non-shock RKD.

Conclusion: KDSS patients in this cohort have shorter illness duration before diagnosis and treatment, possibly preventing
significant worsening of coronary artery abnormalities compared to non-shock RKD. Among the laboratory parameters that
differ between patients with KDSS and non-shock RKD, significantly elevated CRP and d-dimers at discharge suggest a
prolonged inflammatory phase of disease.

Disclosure: J. Nguyen: None; D. Guffey: None; A. Ramirez: None; J. Lai: None; T. Vogel: AstraZeneca, 5, Moderna,
2, Pfizer, 2, SOBI, 2; S. Sexson Tejtel: None; C. Yildirim-Toruner: None; M. De Guzman: None.

Abstract Number: 2500

Description of Patients with Refractory Kawasaki Disease at a Large
Tertiary Center

Jessica Nguyen1, Danielle Guffey2, Andrea Ramirez1, Jamie Lai3, Tiphanie Vogel1, S. Kristen Sexson Tejtel1, Cagri
Yildirim-Toruner4 and Marietta DeGuzman1, 1Baylor College of Medicine, Houston, TX, 2Baylor College of Medicine,
Houston, 3Baylor College of Medicine, The Woodlands, TX, 4Baylor College of Medicine/ Texas Children’s Hospital,
Houston, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Kawasaki disease (KD) is the leading cause of acquired heart disease in developed countries due to
the development of coronary artery aneurysms (CAAs). Intravenous immunoglobulin (IVIG) is the primary initial treatment for
KD, however treatment options for refractory KD (RKD), or KD requiring further treatment after the initial IVIG infusion, are not
well defined. Predicting patients who will require immunomodulatory treatment in addition to IVIG is also challenging. We
describe patients diagnosed with RKD at a large tertiary center to identify high risk features and effects of various treatment.

Methods: With IRB approval, we performed a retrospective chart review of patients diagnosed with RKD at our institution
from 2017-2019. Demographics, clinical features, diagnostic findings, treatment, and outcomes were collected.

Results: Out of 312 patients diagnosed with KD, 107 (34%) had RKD with a racial/ethnic background of 62% White (48%
Hispanic), 19% Black, and 19% Asian. The RKD patients had a median age of 2 years (IQR 0.8-4.3). As per American Heart
Association (AHA) criteria, most RKD patients (61%) had complete KD, 34% had incomplete KD, and 5% did not meet
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criteria. CAAs were present in 68% of RKD patients with 49 patients developing small, 13 medium, and 11 giant aneurysms.
Out of 107 patients, 56% received two IVIG infusions, 73% received corticosteroids, and 16% received biologic therapy.
Two infusions of IVIG was the entire RKD treatment in 29 patients; the rest received a combination of IVIG with steroids
and/or biologics.

Patients with medium-to-giant CAAs were younger and had longer duration of fever prior to admission and before their KD
diagnosis compared to patients with none or small CAAs (p < 0.05). Most patients with giant CAAs were Hispanic (91%, p =
0.03). A lower albumin and higher WBC, platelet, and eosinophil percentage at admission were noted in patients with
medium-to-giant CAAs compared to patients with none or small CAAs (p < 0.05). CAAs did not correlate with CRP,
d-dimer, or the Kobayashi score.

Two IVIG infusions with steroids and/or biologics was associated with longer hospital admissions, lower albumin and hemo-
globin nadirs, higher WBC peak, and more IVIG-related adverse effects compared to one IVIG infusion with steroids and/or
biologic (p < 0.05). However, rates of interventions required for IVIG-related adverse effects, such as transfusion for symp-
tomatic anemia, were similar in both groups. There were no differences in worsening coronary changes between the groups.
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Conclusion: This cohort of RKD patients represents a diverse, multiracial, and multiethnic population that has not been well-
described in existing literature on RKD. Medium-to-giant aneurysms are associated with longer fever duration, lower albu-
min, and higher WBC, platelets, and eosinophil percent on admission. Giant aneurysms were almost exclusively seen in His-
panic patients. For patients who required steroid or biologic treatment for RKD, receiving two infusions of IVIG compared to
one was associated with longer hospital admissions, more laboratory abnormalities, and more IVIG-related adverse effects.
Therefore, our cohort suggests that use of a second IVIG infusion in patients with RKD should be reassessed.

Disclosure: J. Nguyen: None; D. Guffey: None; A. Ramirez: None; J. Lai: None; T. Vogel: AstraZeneca, 5, Moderna,
2, Pfizer, 2, SOBI, 2; S. Sexson Tejtel: None; C. Yildirim-Toruner: None; M. DeGuzman: None.
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Abstract Number: 2501

Long-term Remission off Therapy (LTROT) Is Possible in Non-infectious
Aortitis with DMARDs with Low Risk of Secondary Adrenal Insufficiency

Rohit Vijjhalwar1, Vithushanan Ketheeswaranathan2, Aman More2, Rajinder Andev3 and Shirish Dubey4, 1University of
Oxford, Staines, United Kingdom, 2Medical Sciences Division, University of Oxford, Oxford, United Kingdom, 3Oxford
University Hospitals NHS Foundation Trust, Oxford, United Kingdom, 4Oxford University Hospitals NHS FT, Oxford,
United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Non-infectious Aortitis is a rare form of large vessel vasculitis which has a high risk of
complications1. There is limited data on the management of non-infectious aortitis and no studies reporting efficacy of
disease-modifying drugs (DMARDs). The primary objective of this study was to investigate the effectiveness of DMARDs in
non-infectious aortitis.

Methods: We retrospectively reviewed patients diagnosed with non-infectious aortitis at Oxford University Hospitals NHS
Foundation Trust, UK, from 2010 to 2020. This project as approved as an audit locally. Medical details were collated from
electronic patient records and analysed. The study included DMARDs such as Methotrexate, Cyclophosphamide, Lefluno-
mide, Azathioprine, Mycophenolate and Tocilizumab. Extensive aortitis was defined by PET-CT diagnosis involving more
than one aortic region. Drug efficacy was assessed by the percentage of patients subsequently achieving long term remis-
sion off treatment (LTROT). Data analysis was performed using R version 4.2.2.

Results: Between 2010-2020 110 adults were diagnosed with non-infectious Aortitis, with 59% being female and a median
age of 77 (±9.71) years. Twelve patients were excluded due to care transfer. Of the 98 remaining, 44 (44.9%) achieved long-
term remission after a median treatment of 48 months (IQR=30.8-75.3, range 3-144), using a median of one DMARD
(IQR=1-2, range 1-6) and 24 months of corticosteroids (IQR=12-48, range 0-72). The median age at time of diagnosis in
LTROT patients was 71.66 years (IQR=65.7-78.8, range 52.3-89.5), with 95.5% having extensive aortitis and 90.1% being
White-British. The median remission duration was 51.5 months (IQR=30.8-62.5, range 7-99). No patients developed sec-
ondary adrenal insufficiency from corticosteroids. Methotrexate monotherapy led to remission in 25 patients (56.8%), with
43 (97.8%) patients using methotrexate. Mycophenolate showed 100% efficacy in the 6 patients who tolerated it and
85.7% tolerance - one patient had nausea. Azathioprine had the lowest effectiveness, with 33.3% achieving remission. Dis-
continuation reasons included inefficacy (11.1%), gastrointestinal intolerance (22.2%), and abnormal liver function (33.3%).
Tocilizumab achieved 100% remission in patients who tolerated it (66.7%), with one discontinuation due to neutropenia.
Table 1 details the tolerance, efficacy, and effectiveness rates of all DMARDs.

Tolerance, efficacy, and effectiveness rates of all DMARDs.
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Conclusion: Patients with non-infectious Aortitis reaching LTROT were on treatment with DMARDs for around 4 years.
DMARDs appear to be more effective for this than cranial GCA based on this preliminary data, Leflunomide and Mycophe-
nolate are worthy of further investigation for this condition. No patients required long-term hydrocortisone for secondary
adrenal insufficiency.

References:

Ahmad N, Andev R, Verdiyeva A, Dubey S. Single centre experience of 120 patients with non-infectious aortitis: clinical
features, treatment and complications. Autoimmunity Reviews 2023 Jul;22(7):103354. doi: 10.1016/j.
autrev.2023.103354.

Disclosure: R. Vijjhalwar: None; V. Ketheeswaranathan: None; A. More: None; R. Andev: Novartis, 6; S. Dubey:
Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1.

Abstract Number: 2502

Characterization of the Tissue Fibroblast Repertoire in IgG4-Related
Ophthalmic Disease

Eduardo Martin Nares, Gabriela Hern�andez-Molina, Diana Aguilar-Le�on, Norma Ofelia Uribe-Uribe and Janette
Furuzawa-Carballeda, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic fibroinflammatory condition characterized by tissue
infiltration with IgG4+ plasma cells. Fibrosis in the target organs is one of the main features of the disease. Diverse fibroblast
subsets have been implicated in fibrotic diseases. The repertoire of tissue fibroblasts in IgG4-RD has not been explored, so
the study’s objective focuses on determining them in IgG4-related ophthalmic disease (IgG4-ROD).

Methods: This was a cross-sectional study including patients fulfilling the 2019 ACR/EULAR classification criteria for
IgG4-RD with an available tissue specimen from the orbital region. Patients were categorized into clinical phenotypes: pan-
creatobiliary, retroperitoneal/aortic, head and neck limited, Mikulicz/systemic, proliferative, and fibrotic. Lipofibroblasts

Representative images of lipofibroblasts (PPAR-γ+/vimentin+), myofibroblasts (α-Actin+/ED-A FN+), and myofibrogenic progenitor cells (AXIN2 or
conductin+/vimentin+) in lacrimal gland and orbital tissue.
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(PPAR-γ+/vimentin+), myofibroblasts (α-Actin+/ED-A FN+), and myofibrogenic progenitor cells (AXIN2 or conductin
+/vimentin+) subsets were determined by immunohistochemistry. At least two sections of orbital tissue or lacrimal gland
and three fields (×400) were examined for each biopsy. Double immunostained cells were reported as the percentage of
immunoreactive cells. Results are expressed as the median (IQR) of cells quantified (Figure 1).

Results: We included 9 patients with a mean age at diagnosis of 41.1 ± 15.4 years; 7 (77.7%) were female. Five (55.6%)
belonged to the head and neck-limited and 4 (44.4%) to the Mikulicz/systemic phenotypes, while 6 (66.7%) belonged to
the proliferative and 3 (33.3%) to the fibrotic phenotypes.

Percentage of fibroblasts subsets in IgG4-related ophthalmic disease.
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We evaluated 9 tissue specimens, all corresponding to excisional biopsies of orbital structures, including 5 from lacrimal glands
and four from other orbital tissues (i.e. extraocular muscle, orbital fat, and conjunctiva). All the biopsies had dense lymphoplasma-
cytic infiltrates and fibrosis, arranged in a storiform pattern only in 3 (33.3%), and obliterative phlebitis in 2 (22.2%). The median
IgG4+ plasma cell count was 30 (IQR 30-100), and the median IgG4+/IgG+ ratio was 60% (IQR 34-100).

The percentages of lipofibroblasts (5.4 [IQR 3.2-7.4]) and myofibrogenic progenitor cells (6.8 [IQR 5.1-9.9]) were higher
compared to myofibroblasts (2.5 [IQR 2-3.7]) (p=0.004) (Figure 2). The percentages of myofibroblasts were higher in biop-
sies from patients with the head and neck-limited compared to those with the Mikulicz/systemic phenotype (3.3 [IQR
2.8-5.6] vs. 2 [IQR 1.2-2], p=0.01) (Figure 3). Lipofibroblasts showed a tendency towards higher numbers (6.8 [IQR
5.2-8.7] vs. 3.2 [IQR 2.3-5.6], p=0.06), while the percentages of myofibrogenic progenitor cells did not differ (8.3 [IQR
6.4-13.1] vs. 5.1 [IQR 3.7-8.8], p=0.12). There was no difference in the presence of the three fibroblast subsets between
the proliferative and fibrotic phenotypes or between the lacrimal gland and other orbital tissues.

Conclusion: Our findings show the presence of a heterogeneous fibroblast repertoire in IgG4-ROD. Higher percentages of
lipofibroblasts and myofibrogenic progenitor cells were observed compared to myofibroblasts in IgG4-ROD, with a signifi-
cant difference in the myofibroblast percentages between head and neck-limited and Mikulicz/systemic phenotypes.

Disclosure: E. Martin Nares: None; G. Hern�andez-Molina: None; D. Aguilar-Le�on: None; N. Uribe-Uribe: None;
J. Furuzawa-Carballeda: None.
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Hypothalamic-Pituitary-Adrenal Axis Suppression by Prednisolone
Reversed by the 11β-Hydroxysteroid Dehydrogenase Type 1 Inhibitor
Clofutriben

Frank S Czerwiec1, Irina Bancos2, Paul M Stewart3, Ketan Desai1 and David A Katz1, 1Sparrow Pharmaceuticals,
Portland, OR, 2Mayo Clinic, Rochester, MN, 3University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Approximately 1% of the population rely on chronic glucocorticoid (GC) prescription to control auto-
immune and inflammatory conditions. Risk of GC induced adrenal insufficiency (GC-AI) in patients treated with chronic GC
was reported to be 48.7% (95% CI 36.9-60.6). Management of GC-AI requires appropriate monitoring and education to

Percentage of fibroblasts subsets according to clinical phenotype.
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prevent adrenal crisis. Clofutriben is an 11β-hydroxysteroid dehydrogenase (HSD-1) inhibitor in development to prevent/
reverse GC toxicity whilst maintaining GC efficacy. We aimed to determine whether co-administration of clofutriben can
decrease risk of prednisolone-associated biochemical adrenal insufficiency.

Methods: The interaction of prednisolone and clofutriben on hypothalamic-pituitary-adrenal axis function was studied in
patients with polymyalgia rheumatica, who received prednisolone 10 mg daily prior to the trial, and had stable (absent or
low) disease activity. Participants entered a 2-week blinded prednisolone 10 mg run-in (n=37) followed by 2-week treat-
ment with prednisolone + clofutriben 6 mg. Prednisolone dose co-administered with clofutriben was 10 mg (n=13),
15 mg (n=12), or 20 mg (n=11). Morning plasma adrenocorticotrophic hormone (ACTH) and serum cortisol were mea-
sured prior to dosing at the end of each period. Analysis of variance was conducted on the intent-to-treat dataset.

Results: Patients treated with prednisolone + placebo showed ACTH of 18.4 (95% CI 11.9-24.8) ng/L and cortisol of 7.7
(95% CI 6.1-9.2) μg/dL. When treated with prednisolone + clofutriben, ACTH increased to 32.1 (95% CI 25.6-38.6) ng/L
and cortisol increased to 11.0 (95% CI 9.4-12.5). In patients treated with prednisolone + clofutriben, ACTH and cortisol
increased with each prednisolone dose level. Suppressed morning cortisol concentrations (≤5.0 μg/dL) were observed in
34% patients taking prednisolone alone, but only in 14% of patients taking prednisolone + clofutriben.

Conclusion: In patients with polymyalgia rheumatica chronically treated with prednisolone, clofutriben increased morning
ACTH and cortisol concentrations after 2 weeks of therapy, even with prednisolone dose increase. These data support a
hypothesis that co-administration of HSD-1 inhibitors with glucocorticoids might mitigate risk of GC-AI.

Disclosure: F. Czerwiec: Sparrow Pharmaceuticals, 3, 8; I. Bancos: Adrenas, 2, AstraZeneca, 2, corcept, 2, crinetics,
2, Diurnal, 2, HRA Pharma, 2, 5, neurocrine, 2, novonordisk, 2, recordati, 2, 5, Sparrow Pharmaceuticals, 1, 12, clinical
trial investigator, Xeris, 2; P. Stewart: Sparrow Pharmaceuticcals, 1; K. Desai: Sparrow Pharmaceuticals, 7; D. Katz:
Sparrow Pharmaceuticals, 3, 4, 8, 10.

Abstract Number: 2504

Polyarteritis Nodosa Associated with VEXAS Syndrome and Chronic
Myelomonocytic Leukemia Compared with Primary Forms: A Case-
Control Study

Paul Cioni1, Yann Nguyen2, Julien ROHMER3, Henry Dupuy4, Xavier Puéchal5, Estibaliz Lazaro6, Grégory Pugnet7, Cécile-
Audrey Durel8, Edoardo Conticini9, François Lifermann10, Philip Bielefeld11, pierre duffau4, Hartmut Mahrhofer12, Alexis
Régent5, Loïc Guillevin13, ludovic trefond14, Christian AGARD15, Alice Bérezné16, Valentin Lacombe17, Perrine SMETS18,
Sophie Georgin-lavialle19, Arsene Mekinian20 and Benjamin Terrier21, and the French Vasculitis Study Group and the
French Vexas Group, 1Cochin University Hospital, Paris, France, 2Université Paris Saclay, Clichy, Ile-de-France, France,
3APHP, Suresnes, France, 4Bordeaux University Hospital, Bordeaux, France, 5National Referral Center For Rare Systemic
Autoimmune Diseases, Paris, France, 6Bordeaux University Hospital, Pessac, France, 7Toulouse Rangueil University
Hospital, Toulouse, France, 8Edouard Herriot University Hospital, Lyon, France, 9University of Siena, Siena, Siena, Italy,
10Dax Hospital, Dax, France, Dax, France, 11Dijon University Hospital, Dijon, France, 12Kirchheim Clinic, Kirchheim unter
Teck, Germany, 13National Referral Center For Rare Systemic Autoimmune Diseases, Paris, Ile-de-France, France,
14Clermont Ferrand University Hospital, Clermont Ferrand, France, 15Nantes University Hospital, Nantes, France,
16Annecy Genevois Hospital, Annecy, France, 17Angers University Hospital, Angers, France, 18Clermont Ferrand
University Hospital - National reference center for autoimmune disease, Internal Medicine, Clermont-Ferrand, France,
19Sorbonne Université, Department of internal medicine, Tenon Hospital, Assistance Publique-Hôpitaux de Paris
(AP-HP), Paris, France, 20Saint Antoine University Hospital, Paris, France, 21Service de Médecine interne, Hôpital Cochin,
AP-HP, Paris, Ile-de-France, France
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Polyarteritis nodosa (PAN) is a systemic necrotizing vasculitis affecting medium-sized vessels. It is a life-
threatening disease without appropriate treatment. In 2024, approximately one quarter of PANwill be secondary to another cause,
particularly solid tumors or hematologic malignancies. VEXAS syndrome and chronic myelomonocytic leukemia (CMML) have
been described to be associated with PAN, but no study has focused on the characteristics of PAN in these settings. We aimed
to evaluate the presentation, management, and prognosis of patients with these secondary forms compared with primary forms.

Methods: We conducted a multicenter retrospective study including patients with PAN in the setting of VEXAS syndrome
(VEXAS-PAN) or CMML (CMML-PAN). Data were collected for each patient using a standardized form. VEXAS-PAN and CMML-
PANwere compared with amatched group of patients with primary PAN. Relapse-free survival and overall survival were compared
by underlying cause using univariate Cox models and adjusted for known risk factors for relapse and survival in primary PAN.

Results: Twenty-three patientswith secondary PANwere included (19males and 4 females,median age at PANdiagnosis 72 [IQR
65-77] years), including 12 cases associatedwith VEXAS syndrome and 11 caseswith CMML. VEXAS-PAN andCMML-PANwere
older (73 [63-80] years and 70 [65-72] years, respectively) compared to primary PAN (54 [40-66] years; p < 0.01).

VEXAS-PAN was associated with constitutional symptoms in 100%, cutaneous nodules in 100%, livedo in 17% and pur-
pura in 25%, orchitis in 67% and ocular symptoms in 58%, and a median C-reactive protein level of 110 (IQR 85-226)
mg/L, with no eosinophilia or monocytosis.

Compared to primary PAN, VEXAS-PAN was more frequently associated with cutaneous (100% vs 44%, p < 0.001), testic-
ular (67% vs 25%, p =0.015) and ocular (58% vs 11%, p =0.002) manifestations. Six VEXAS-PAN patients (50%) presented
with myelodysplastic syndrome.

CMML-PAN was associated with constitutional symptoms in 91%, livedo in 36%, purpura in 45%, and arthralgia in 73%. No
difference was observed between primary PAN and CMML-PAN.

During follow-up, vasculitis relapse occurred in 83% of VEXAS-PAN (adjusted HR 3.24; 95% CI 1.04-10.09; p = 0.043) and
82% of CMML-PAN (adjusted HR 2.23; 95% CI 0.76-6.54; p = 0.145) compared to 25% for primary PAN.

Death occurred in 50% of VEXAS-PAN (adjusted HR 2.17; 95% CI 0.67-7.08) and 15% of CMML-PAN (adjusted HR 2.23;
95% CI 0.76-6.54) compared to 17% for primary PAN.

Conclusion: VEXAS and CMML are possible secondary forms of PAN with a presentation and prognosis that may differ
from primary PAN. VEXAS PAN and CMML PAN affect older patients, and VEXAS PAN more frequently presents with cuta-
neous, testicular, and ocular manifestations. Secondary PAN has a high risk of relapse and increased mortality, which sup-
ports different therapeutic approaches than the primary forms.

Disclosure: P. Cioni: None; Y. Nguyen: None; J. ROHMER: None; H. Dupuy: None; X. Puéchal: None; E. Lazaro:
None;G. Pugnet: None;C. Durel: None; E. Conticini: None; F. Lifermann: None; P. Bielefeld: None; p. duffau: None;
H. Mahrhofer: None; A. Régent: None; L. Guillevin: None; l. trefond: None; C. AGARD: None; A. Bérezné: None;
V. Lacombe: None; P. SMETS: None; S. Georgin-lavialle: None; A.Mekinian: None;B. Terrier: AstraZeneca, 2, Glax-
oSmithKline, 2, Novartis, 2, Vifor Pharma, 2.
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Abstract Number: 2505

C5 Signaling Pathway Genes as Key Drivers of the Pathogenesis of IgA
Vasculitis?

Joao Carlos Batista-Liz1, Vanesa Calvo-Rio2, María Sebasti�an Mora-Gil3, Ligia Gabrie-Rodriguez4, Rafael G�alvez
S�anchez4, Belén Sevilla-Pérez5, José Luis Callejas6, María Teresa Leonardo7, Ana Peñalba7, Javier Narvaez-García8, Luis
Martín-Penagos9, Luis Caminal-Montero10, PAZ COLLADO11, Patricia Quiroga Colina12, Esther Vicente-rabaneda13,
Esteban Rubio14, Manuel Le�on Luque15, Juan María Blanco-Madrigal16, Eva Galindez-Agirregoikoa17, Santos
Castañeda13, Ricardo Blanco-Alonso18, Veronica Pulito-Cueto1 and Raquel Lopez-mejias1, 1IDIVAL, Santander, Spain,
2Valdecilla Hospital, Santander, Cantabria, Spain, 3Immunopathology Group, IDIVAL, Santander, Spain,
4Immunopathology Group, IDIVAL. Division of Rheumatology, Hospital Universitario Marqués de Valdecilla, Santander,
Spain, 5Division of Pediatrics, Hospital Universitario San Cecilio, Granada, Spain, 6Systemic Autoimmune Diseases Unit,
Hospital Clinico San Cecilio, Instituto de Investigaci�on Biosanitaria de Granada ibs.GRANADA, Granada, Spain, 7Division
of Pediatrics, Hospital Universitario Marqués de Valdecilla, Santander, Spain, 8Hospital Universitario de Bellvitge,
Barcelona, Spain, 9Immunopathology Group, IDIVAL. Division of Nephrology, Hospital Universitario Marqués de
Valdecilla, Santander, Spain, 10Internal Medicine Department, Hospital Universitario Central de Asturias, Instituto de
Investigaci�on Sanitaria del Principado de Asturias (ISPA), Oviedo, Spain, 11Hospital Universitario Severo Ochoa, MADRID,
Spain, 12Division of Rheumatology, Hospital Universitario de La Princesa, Madrid, Spain, 13Hospital Universitario de La
Princesa, Madrid, Spain, 14Division of Rheumatology, Hospital Universitario Virgen del Rocío, Sevilla, Spain, Sevilla,
Spain, 15Division of Rheumatology, Hospital Universitario Virgen del Rocío, Sevilla, Spain., Sevilla, Spain, 16Division of
Rheumatology, Hospital Universitario de Basurto, Bilbao, Spain., Bilbao, Spain, 17BASURTO UNIVERSITY HOSPITAL,
BILBAO, Spain, 18Division of Rheumatology, Hospital Universitario Marqués de Valdecilla. IDIVAL, Immunopathology
group, Santander, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Immunoglobulin A Vasculitis (IgAV) is an inflammatory disease caused by the accumulation of
immune complexes of IgA in the walls of small blood vessels [1]. These immunocomplexes have been shown to activate
the mannan-binding lectin and the alternative complement pathway [2]. Moreover, complement system components have
been observed in skin and kidney biopsies in IgAV patients [3]. In this context, the complement protein C5a (a fragment
cleaved from the C5 complement factor), together with its receptor, C5aR1, have been proposed as therapeutic targets in
anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) [4], another small-vessel vasculitis [1]. Neverthe-
less, the molecular mechanisms by which the complement is involved in IgAV are poorly understood. In light of this, this work
aimed to determine whether C5 and C5AR1 represent novel genetic risk factors for IgAV.

Methods: 346 patients with IgAV, the largest series of Caucasian patients with IgAV ever assessed for genetic studies, and
764 healthy ethnically matched controls (HC), were recruited for this study. Among the IgAV patients, 33.8% (117) presented
nephritis (IgAV-N). Eight tag single nucleotide polymorphisms (SNPs) within C5 (rs16910280, rs3815467, rs10156396,
rs10818495, rs7868761, rs4310279, rs74971050, and rs10760128) and 3 C5AR1 tag SNPs (rs10853784, rs11673071,
and rs11670789) were genotyped by qPCR using TaqMan Probes. p-values < 0.05 after Benjamini-Hochberg correction
for an FDR of 5% were considered statistically significant.

Results: No statistically significant difference was found in C5 and C5AR1 genotype and allele frequencies between patients
with IgAV and HC (Table 1). Likewise, when IgAV patients were stratified according to the severity of the disease, repre-
sented by the presence or absence of renal manifestations, we did not observe differences of statistical significance in the
genotype and allele frequencies of C5 and C5AR1. Moreover, when IgAV patients were stratified according to other clinical
aspects, such as the age at disease onset or the presence/absence of articular and gastrointestinal manifestation, no
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significant differences were observed in the genotype and allele frequencies in C5 and C5AR1 (Table 1). Furthermore, no dif-
ferences in the haplotype frequencies of C5 and C5AR1 were observed between IgAV patients and HC (Table 2), and
between IgAV patients stratified according to the severity of the disease (Table 2) as well as to other clinical manifestations
(Table 2).

Conclusion: Our results suggest that C5 and C5AR1 do not seem to be involved in the pathogenesis of IgAV.

References: [1] Arthritis Rheum. 2013 Jan;65(1):1-11, [2] Front Immunol. 2022 Oct 3:13:921864, [3] Autoimmun Rev.
2017 Dec;16(12):1246-1253, [4] Immunobiology. 2023 Sep;228(5):152413.

Research funded by FEDER funds (EU) and “Fondo de Investigaciones Sanitarias” (ISCIII, Health Ministry, Spain), grant
number PI21/00042. JCBL: PFIS program fellowship (ISCIII-ESF: FI22/00020); RL-M: Miguel Servet type II (ISCIII-ESF:
CPII21/00004).

Disclosure: J. Batista-Liz: None; V. Calvo-Rio: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, otsuka, 6;
M. Sebasti�an Mora-Gil: None; L. Gabrie-Rodriguez: None; R. G�alvez S�anchez: None; B. Sevilla-Pérez: None;
J. Callejas: None; M. Leonardo: None; A. Peñalba: None; J. Narvaez-García: None; L. Martín-Penagos: None;

Genotype and allele frequencies

Haplotype frequencies
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L. Caminal-Montero: None; P. COLLADO: None; P. Quiroga Colina: None; E. Vicente-rabaneda: None; E. Rubio:
None; M. Le�on Luque: None; J. Blanco-Madrigal: None; E. Galindez-Agirregoikoa: AbbVie/Abbott, 6, Amgen,
6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; R. Blanco-Alonso: AbbVie, 2, 5, 6, Bristol-Myers Squibb, 2, 6,
Galapagos, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6; V. Pulito-Cueto: None; R. Lopez-
mejias: None.

Abstract Number: 2506

THP1-derived Macrophage Polarization in Takayasu Arteritis – Impact of
Disease Status and Therapy

João Paulo dos Santos1, Cristina Orikaza1, Mariana Aguiar2, Gerson Keppeke3 and Alexandre de Souza4, 1Universidade
Federal de Sao Paulo, São Paulo, SP, Brazil, 2Rheumatology Division, Escola Paulista de Medicina, Universidade Federal
de São Paulo, São Paulo, SP, Brazil, 3Universidad Catolica del Norte, São Paulo, Coquimbo, Brazil, 4UNIFESP-EPM, São
Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Macrophages play an important role in the pathophysiology of Takayasu arteritis (TAK) as granulo-
matous inflammation is typically found in affected arteries. The expression of the M1 marker (CD86) is increased in the aorta
of TAK patients and patients with atherosclerotic disease compared to controls, but the expression of the M2 marker
(CD206) overcomes CD86 expression. Thus, this study aims to evaluate in vitro macrophage polarization upon stimulation
with sera from TAK patients and healthy controls (HC).

Methods: A cross-sectional study was performed with the inclusion criteria of age ≥ 18 years and fulfillment of the 2022
ACR/EULAR criteria for the TAK group, and age ≥ 18 years plus absence of systemic autoimmune or inflammatory diseases
for the HC group. All participants provided written informed consent before entering the study. The human monocytic cell
line developed from an acute monocytic leukemia patient (i.e., THP1 cells) was used as macrophage-derived monocytes.
The THP-1 cells were cultured and stimulated in vitro to differentiate as M0 macrophages with phorbol myristate acetate
(PMA). Then, M0 macrophages were cultured with stimulation with sera from TAK patients presenting active disease
(n=12), TAK patients in remission (n=11), and healthy controls (n=23). After 2 days, cells were detached and macrophage
subpopulations M0, M1, M2a, M2b, and M2c were identified by flow cytometry. Phenotypes were defined as follows: M0
(CD68+, CD80−, CD86−, CD163− and CD206−), M1 (CD68+, CD80+, CD86+, CD163− and CD206−), M2a (CD68+,
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CD80−, CD86−, CD163− and CD206+), M2b (CD68+, CD80−, CD86+, CD163− and CD206+) and M2c (CD68+, CD80−,
CD86−, CD163+ and CD206+).

Results: Healthy controls had a higher proportion of M0 macrophages than M1 and M2c macrophages (p < 0.05),
while TAK patients had no differences among macrophage subpopulations. Sera from TAK patients induced an
increased median percentage of M2c macrophages than HCs’ sera [11.7% (10.1-16.7) vs. 7.9% (4.4-10.9); p =
0.003]. In addition, the proportion of M2c macrophages was higher in both groups: active disease [11.9%
(10.3-12.4)] and remission [10.7% (9.6-18.6)] than HC [7.9% (4.4-10.9)]; p < 0.05 (Table 1). The use of immunosup-
pressive agents (i.e., methotrexate or leflunomide) led to higher proportions of M1 (12.1%±3.2 vs. 8.8%±1.7; p =
0.045) and M2c macrophages (13.5%±4.2 vs. 10.6%±1.6; p = 0.028) compared to those without immunosuppressive
therapy, respectively (Table 2). No differences were found in macrophage subpopulations regarding the use of predni-
sone or biological agents. Daily prednisone dose had a significant correlation with M0 macrophages (r = 0.617; p =
0,043). No correlations were found between disease duration or acute phase reactants and macrophage
subpopulations.

Conclusion: The exposure of macrophages to TAK patients’ sera induced higher proportions of M2c macrophages regard-
less of disease activity status. Immunosuppressive therapy induced a higher proportion of M1 and M2c macrophages.
Although daily prednisone dose correlated with M0 macrophages, no impact on macrophage polarization was found with
prednisone use or with biological therapy.

Disclosure: J. dos Santos: None; C. Orikaza: None; M. Aguiar: None; G. Keppeke: None; A. de Souza: None.

Abstract Number: 2507

IgG4-related Disease Features and Immunological Profile in a Tertiary
Center in Sao Paulo-Brazil

Frederico Pinheiro1, Cristina Orikaza2, Gerson Keppeke3, Emília Sato2 and Alexandre de Souza4, 1Universidade Federal
de Sao Paulo - UNIFESP, São Paulo, SP, Brazil, 2Universidade Federal de Sao Paulo, São Paulo, SP, Brazil, 3Universidad
Catolica del Norte, São Paulo, Coquimbo, Brazil, 4UNIFESP-EPM, São Paulo, SP, Brazil
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic, fibroinflammatory condition affecting almost all
organs. It is a rare entity that is continuously being studied worldwide. It is considered an autoimmune disease that, in
addition to the predominance of IgG4 serum elevation in most patients, has some unique immune cell abnormalities,
such as the elevation of plasmablast and signaling lymphocytic activation molecule family member 7-positive
(SLAMF7+) cytotoxic effector memory T cells (CD4+ cytotoxic T cells – CTL). In this study, we aimed to delve deeper
into the demographic/clinical characteristics and cell profiles of patients with definite or probable diagnoses of
IgG4-RD.

Methods: The patients were recruited between 2012 and 2023 at a tertiary single center in Sao Paulo, Brazil.
Patients were classified using the 2019 ACR/EULAR Classification Criteria of IgG4-RD as definite or probable. The
immunological cell profile in the peripheral blood of patients was compared with that of healthy individuals using flow
cytometry.

Results: Among 24 patients with IgG4-RD, 22 had definite and two probable diagnoses and were compared with
24 healthy control subjects, paired by sex and age. Demographic features are shown in Table 1. Notably, a clear pre-
dominance of females was related to a more significant proportion of patients with head and neck-limited disease
(i.e., 11 patients – nine female and two male patients). Around 80% of patients had multi-organ disease and had a
higher IgG4-RD responder index. Almost half of the patients were treated with glucocorticoids and rituximab. The
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most frequent organ involvement were lymph nodes (70%) and orbits (66%) (Table 2). In the immunological evaluation
(Table 3), there were a higher number of B cells in healthy control subjects versus patients (225.3 vs. 127.2, p=0.024),
transitional B cells (53.3 vs. 32.2, p=0.017), memory B cells (51.4 vs. 22.1, p=0.004), naïve CD4+ T cells (145.7
vs. 69.7, p=0.019), and percentage of naïve CD8+ T cells (43.4 vs. 33.8, p=0.044). In contrast, IgG4-RD patients
had a higher percentage of effector memory CD4+ T cells (23.1 vs. 18.2, p=0.002), a percentage of plasmablasts
(8.74 vs. 3.1, p=0.048), and a percentage of T CD4+ SLAMF7+ (18.4 vs. 8.6, p=0.001).

Conclusion: We found a clear female predominance in patients with the head and neck-limited phenotype.
Although a significant portion of the IgG4-RD patients received rituximab treatment, there was a higher percentage
of plasmablasts and T CD4+ SLAMF7+ cells. These findings suggest the potential value of including these
immunological evaluations in patient follow-up. However, it is crucial to underscore the need for additional studies to
fully understand the worldwide prevalence of IgG4-RD, emphasizing the importance of the immunological patient’s
profile.
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Disclosure: F. Pinheiro: None; C. Orikaza: None; G. Keppeke: None; E. Sato: None; A. de Souza: None.

Abstract Number: 2508

The Impact of Lipid Profile Parameters on the Incidence of Major Adverse
Cardiovascular Events in Rheumatoid Arthritis Patients: A Single-arm
Meta-Analysis

Nouman Shafique1, Ali Raza Khan2, Abdul Qadeer2, zaigham Shaukat2 and Rabia Iqbal2, 1AdventHealth Orlando,
Orlando, FL, 2Nishtar Medical University, Multan, Punjab, Pakistan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
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Background/Purpose: Cardiovascular diseases (CVD) are a significant cause of morbidity and mortality among patients
with rheumatoid arthritis (RA), accounting for nearly 40% of their mortality. The chronic inflammatory nature of RA is known
to contribute to an elevated risk of major adverse cardiovascular events (MACE). Dyslipidemia, characterized by abnormal
lipid levels, is a key modifiable risk factor for CVD. Lipid profile parameters, including body mass index (BMI), high-density
lipoprotein cholesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c), triglycerides (TAG), and total cholesterol (TC),
are commonly used to assess an individual’s risk of CVD. Understanding the impact of these lipid profile parameters on
the incidence of MACE in RA patients is crucial for developing effective preventive strategies. This study aims to assess
the relationship between different lipid profile parameters and the incidence of MACE in patients with RA.

Methods:We meticulously searched various databases, including PubMed, Ovid, and Embase, for studies published up to
June 2024. These studies investigated the relationship between lipid profile parameters and the incidence of MACE in
patients with RA. The primary outcome was the incidence of MACE with respect to BMI, HDL-c, LDL-c, TAG, and TC. We
calculated pooled risk ratios (RR) and 95% confidence intervals (CI) using a random-effects model to account for study
variability.

Results: All observational studies analyzed through a single-arm meta-analysis reported that the pooled risk ratio (RR) for
BMI showed no significant difference in the incidence of MACE in patients with RA (RR: 1.00, 95% CI: [0.98, 1.02]; I2=0%;
p= 1). In contrast, higher HDL-c levels were significantly associated with a reduced risk of MACE (RR: 0.64, 95% CI:
[0.49, 0.82]; I2=62%; p= 0.0005), suggesting a protective effect of HDL-c in RA patients. LDL-c levels did not significantly
correlate with MACE incidence (RR: 1.09, 95% CI: [0.86, 1.37]; I2=69%; p= 0.49). Elevated TAG levels were associated with
an increased risk of MACE (RR: 1.21, 95% CI: [0.98, 1.49]; I2=87%; p= 0.07), though this did not reach statistical signifi-
cance. Similarly, higher total cholesterol levels were linked to an increased MACE risk (RR: 1.15, 95% CI: [0.90, 1.46];
I2=96%; p= 0.26), but these results were not statistically significant. All these values are results from multivariable analyses
adjusting for age, sex, hypertension, antihypertensive medication use, smoking, and diabetes.
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Conclusion:Our study’s findings provide valuable insights into managing cardiovascular risk in patients with RA. Among the
lipid profile parameters analyzed, higher levels of HDL-c were significantly protective against the incidence of MACE. This
highlights the importance of managing HDL-c levels to prevent cardiovascular events in RA patients. However, other lipid
parameters, including LDL-c, TAG, and total cholesterol, did not significantly correlate with MACE risk. These results under-
score the need for further research to explore the underlying mechanisms and to develop targeted interventions for this high-
risk population.

Disclosure: N. Shafique: None; A. Khan: None; A. Qadeer: None; z. Shaukat: None; R. Iqbal: None.

Abstract Number: 2509

Bone Marrow Failure in VEXAS Is Associated with the Degree of UBA1b
Deficiency

Benjamin Turturice1, Alice Fike1, Bhavisha Patel2, Emma Groarke2, Karyssa Stonick1, Shanni Liu1, Wendy Goodspeed1,
Kaitlin Quinn1, Neal Young2 and Peter Grayson3, 1National Institute of Arthritis and Musculoskeletal and Skin Diseases
(NIAMS), National Institutes of Health (NIH), Bethesda, MD, 2National Heart, Lung, and Blood Institute (NHLBI), National
Institutes of Health (NIH), Bethesda, MD, 3National Institutes of Arthritis andMusculoskeletal and Skin Diseases (NIAMS),
National Institutes of Health (NIH), Chevy Chase, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: VEXAS is a multisystem autoinflammatory disorder due to somatic mutations in UBA1. The disease
is characterized by ineffective hematopoiesis with increased risk of transfusion dependence, infections, and early mortality.
Cytoplasmic deficiency of UBA1b is variable between the canonical variants that define VEXAS, either severe (p.M41V or
c.118-1) or partial (p.M41T/L). Our goal was to identify variance in transplant free survival, hematologic, and inflammatory
parameters in patients with canonical UBA1 mutations.

Methods: Retrospective review of consecutively evaluated VEXAS patients with canonical variants (n = 74) complete blood
counts, acute phase reactants, and daily glucocorticoid dose along with prospective clinical data from onsite visits were
aggregated. Generalized additive mixture models were used to estimate means and confidence intervals of each parameter
as function of time by patient random slopes with each group (severe vs. partial) reported as population average of each time
point. Time to death or hematopoietic stem cell transplant (HSCT) was assessed in the overall population and by variant sta-
tus using a Cox-proportional hazard model, adjusting for age at disease onset.

Results: p.M41T/L variants (72%) were more common than p.M41V or c.118-1 variants (28%) in the cohort. There were
similar rates of exposure to JAK inhibitors (39.8% vs. 33.3%) and IL-6 inhibitors (69.8% vs. 57.1%) between the variant
groups. Daily equivalent prednisone dose was similar between groups, and most patients received moderate to high doses
of glucocorticoids for several years after symptoms onset (Figure 1). Acute phase response including, serum CRP and IL-6,
was highest within the first years after symptoms onset and reduced over time in both groups.

Cytopenias (Figure 2), dysplasia, and transplant-free survival were more frequent in patients with severe UBA1b deficiency.
Anemia and thrombocytopenia were more prevalent over time in patients with partial UBA1b deficiency but were observed
earlier in the severe group. Monocytopenia was most pronounced in severe UBA1b deficiency. Myelodysplasia was more

5109

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



frequently recognized on bone marrow biopsy in patients with severe UBA1b deficiency, 38.1% vs. 11.3%, p-value < 0.01.
Numerically increased hazard of HSCT or death was observed in patients with severe UBA1b deficiency adjusting for level of
comorbidity, adjusted HR [95%CI] 1.98 [0.87-4.51], p-value = 0.10.

Conclusion: These findings serve as a reference standard for disease progression and glucocorticoid use in VEXAS. The
degree of UBA1b deficiency explains some of the heterogeneity of bone marrow failure in VEXAS patients. Further under-
standing the cellular implications of varying degrees of UBA1b deficiency may enable improved hematologic disease moni-
toring and discovery of novel therapeutic targets.

Disclosure: B. Turturice: None; A. Fike: None; B. Patel: None; E. Groarke: None; K. Stonick: None; S. Liu: None;
W. Goodspeed: None; K. Quinn: None; N. Young: None; P. Grayson: None.

Figure 1: Population average over time for equivalent prednisone daily dose. Range shows 95% confidence interval and point range shown 25th,
50th, and 75th percentiles.

Figure 2: Population averages over time for hematologic cell counts and hemoglobin concentration. Range shows 95% confidence interval and
point range shown 25th, 50th, and 75th percentiles.
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Abstract Number: 2510

The Effect of Coronary Artery Aneurysms and IVIG Use on Long-term
Cardiovascular Disease and Mortality Following Kawasaki Disease in
Childhood: A Systematic Review and Meta-analysis

Francis Lao1, Cal Robinson2, Dorota Borovski3, KAREN BEATTIE4, Joycelyne Ewusie5, Rahul Chanchlani3 and Michelle
Batthish6, 1The Hospital for Sick Children, Hamilton, ON, Canada, 2The Hospital for Sick Children, Toronto, ON, Canada,
3McMaster University, Hamilton, Canada, 4McMaster University, Hamilton, ON, Canada, 5McMaster University,
Hamilton, 6McMaster Children’s Hospital, Hamilton, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Kawasaki Disease (KD) is a common childhood vasculitis. Coronary artery aneurysms (CAAs)
develop in approximately 25% of untreated KD patients. However, there is limited data on the long-term cardiovascular
events following childhood KD diagnosis, especially in the post-IVIG era. We aimed to determine the cumulative incidence
and incidence rate of myocardial infarction (MI), heart failure (HF), and cardiac arrest, referred to as cardiovascular events
and mortality following KD diagnosis.

Methods: We performed a literature search using 5 databases until 2022. We retrieved English articles for review including
randomized-controlled trials, cross-sectional studies, case-control studies, cohort studies, and abstracts. The search pro-
duced 181 full-text articles for data extraction (Figure 1). The Newcastle-Ottawa Scale assessed study quality focusing on
participant selection, comparability, and measurement of outcome or ascertainment of exposure. The study was submitted
to PROSPERO on 23 November 2019 and registered on 28 April 2020.

Results: Among 392,848 KD patients across 181 studies, there were 1548 and 1090 cases of cardiovascular events
(MI, heart failure, or cardiac arrest) and death, respectively. The median follow-up period of studies included was
60 months. Meta-analysis generated a cumulative incidence of cardiovascular events of 0.85% and death of 0.24%.

PRISMA diagram
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Subgroup analysis for CAA presence and IVIG use was performed. Among studies where all participants had CAAs, the
cumulative incidence was 3.5% and 0.99% for cardiovascular events and death, respectively. For studies where none
or few of the participants had CAAs, the cumulative incidence was 0.02% and 0.03% for cardiovascular events and
death, respectively (Figure 2). Among studies where all participants received IVIG, the cumulative incidence was
0.05% and 0.14% for cardiovascular events and death, respectively. For studies where none or few of the participants
received IVIG the cumulative incidence was 2.3% and 0.63% for cardiovascular events and death, respectively
(Figure 3).

Conclusion: This study comprises the largest systematic review and meta-analysis of long-term cardiovascular outcomes
and mortality following childhood KD diagnosis. The low prevalence of mortality (< 1%) and lower prevalence of cardiovas-
cular events for patients without CAAs can provide reassurance to families. Those with CAAs, however, have higher preva-
lence of cardiovascular events which highlights the need for CAA surveillance, monitoring, and potential intervention to
prevent development of these events. Further studies are needed to better define the risk of long-term cardiovascular events
and mortality following childhood KD diagnosis.

Disclosure: F. Lao: None; C. Robinson: None; D. Borovski: None; K. BEATTIE: None; J. Ewusie: None;
R. Chanchlani: None; M. Batthish: Abbvie, 6, Novartis, 2, Viatris, 12, Unrestricted Educational Grant.

Cumulative incidence of cardiovascular events and all-cause mortality by CAA status. A subgroup analysis was performed, stratifying studies by
CAA status of participants: all patients with CAA (100% of study participants) and no/few CAA (≤ 10% of study participants).

Cumulative incidence of cardiovascular events and mortality by IVIG treatment status. A subgroup analysis was performed, stratifying studies by
IVIG treatment status of participants: all patients received IVIG (100% of study participants) and no/few patients received IVIG (≤10% of study
participants).
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Abstract Number: 2511

Clinical Characteristics and Outcomes of Patients with Clinically Isolated
Aortitis

Mahmut Kaymakci1, Hannah Langenfeld1, Andrew C. Hanson2, Cynthia Crowson1, Melanie Bois1, Hartzell Schaff2,
Mohanad Elfishawi3, Matthew Koster1, CorneliaWeyand2 and KennethWarrington1, 1Mayo Clinic, Rochester, MN, 2Mayo
Clinic, Rochester, 3University of Minnesota, Minneapolis

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Clinically Isolated Aortitis (CIA) is a type of vasculitis affecting the aorta in the absence of systemic
vasculitis, rheumatic disease, or infection. Most patients are diagnosed incidentally after aortic aneurysm resection, and opti-
mal management remains unclear. The aim of this study was to investigate the clinical characteristics and outcomes of
patients with CIA diagnosed at a tertiary referral center.

Methods: All patients who underwent thoracic aorta surgery between 2000 and 2021 were identified using procedure
codes. Histopathological examination reports of the aortic tissue of all patients were manually reviewed. Patients with CIA
were required to be above age 50 years and have active aortic inflammation in the absence of any previous diagnosis of sys-
temic vasculitis, rheumatologic disease, or infection. Patients with active cancer within the preceding year prior to the index
aortic operation were excluded. Patients were followed-up through December 31, 2021. Kaplan-Meier methods and Cox
models were used.

Results:We included a total of 141 patients with CIA. Mean (Standard Deviation [SD]) age at the time of index aortic surgery
was 73.7 (7.25) years, and 77 (55%) were female. Most patients (90, 64%) did not have any signs or symptoms attributed to
their aortopathy prior to surgery. Mean (SD) size of the ascending aorta at the time of aortic surgery was 5.8 (0.79)
cm. Inflammatory markers were within reference ranges pre-operatively (Mean [SD] erythrocyte sedimentation rate: 10.1
[7.85] mm/hour, mean [SD] C-reactive protein: 4.8 [2.87] mg/L).

Histopathological examination revealed giant cells in most patients (105, 74%). Sixty-seven (48%) patients had at least one
vascular abnormality in a location other than aorta at the time of index aortic surgery. Ninety-five (67%) patients were evalu-
ated by a rheumatologist after the index aortic surgery. Median (Interquartile Range) duration of follow-up was 5.9 (2.2- 9.9)
years, and 45 were treated with glucocorticoids (GCs) during follow-up. An estimated 33.1% received GCs in the first year
and 37.2% received GCs by 5 years. The median duration of treatment with GCs was 1.65 (95% Confidence Interval [CI]:
1.23-2.68) years.

The cumulative incidence of the development of new vascular abnormalities in a location other than the aorta at 5 years was
22.1% (95% CI: 12.5- 30.7%). Cumulative incidence of vascular re-operation after the index aortic surgery at 7 years was
9.5% (95% CI: 3.2- 15.3%).

Patients with CIA had increased mortality compared to age and sex matched total United States population, with a stan-
dardized mortality ratio of 1.33 (95% CI: 1.04- 1.66, p: 0.014) (Figure 1).

Postoperative GCs usage was neither associated with overall mortality (Hazard Ratio: 0.93, 95% CI: 0.56-1.54) nor with risk
of re-operation (Hazard Ratio: 1.34, 95% CI: 0.43- 4.22).
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Conclusion: This is the largest cohort of patients with CIA reported to date. Vascular abnormalities often extend beyond the
resected aorta, and the role of glucocorticoid treatment in this disease remains unclear. Patients with CIA are at increased
risk of mortality, underscoring the need for a better understanding of disease pathogenesis.

Disclosure: M. Kaymakci: None; H. Langenfeld: None; A. Hanson: None; C. Crowson: None; M. Bois: None;
H. Schaff: None; M. Elfishawi: None; M. Koster: Amgen, 1; C. Weyand: None; K. Warrington: Amgen, 2, Bristol-
Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2.

Abstract Number: 2512

French Multicenter Retrospective Study of Patients with Cocaine- and/or
Levamisole-induced Vasculitis and Vasculopathy

Kevin Chevalier1, François Chasset2, Yoann Zerbib3, Pierre-André Jarrot4, Romain Muller4, Thomas Pires5, Saroumadi
Adavane6, Didier Bessis7, Alban Deroux8, Vincent Descamps9, Fanny Domont10, Joëlle Faddoul10, Pierre-Edouard
gavand11, Tiphaine Goulenok12, Baptiste Gramont13, Vincent Jachiet14, Gaëlle Leroux15, Matthieu Mahevas16, Julie
Merindol17, Loïc Meudec18, Martin Michaud19, Morgane Mourguet20, Héloïse Munos pons21, Yann Nguyen22, Bénédicte
Oules23, Thomas Papo24, Jacques Pouchot25, Sébastien Rivière14, Oscar Robert26, Charles ronsin27, Benjamin Rossi28,
Delphine Staumont-salle29, Benjamin Terrier30, Nathalie Tieule31, Vollmer Olivier32, Pierre Wolkenstein33, Xavier
Puéchal34, Jean-David Bouaziz35, Nicolas Dupin23, Gilles Peytavin36, Jean-Claude Alvarez37, Luc Mouthon38 and Alexis
Régent34, 1Department of Internal Medicine, National Reference Center for Rare Systemic Autoimmune Diseases,
Hôpital Cochin, Assistance Publique-Hôpitaux de Paris, Université Paris Cité, Paris, France, Paris, France, 2Dermatology,
Hôpital Tenon, Paris, France, 3Medical Intensive Care Unit and MP3CV-EA7517, Amiens University Hospital, Amiens,
France, Amiens, France, 4Service de Médecine Interne et Immunologie Clinique, Hôpital de La Conception, Marseille,
Marseille, France, 5Department of Internal Medicine, CHU Bordeaux, Bordeaux, France., Bordeaux, France, 6Service de
Cardiologie, Hôpitaux Saint-Antoine and Tenon, AP-HP, 75012 Paris, France., Paris, France, 7Department of Dermatology
and Reference Center for Rare Skin Diseases (MAGEC), Saint-Eloi Hospital, University of Montpellier and INSERM U1058,
Montpellier, France., Montpellier, France, 8Clinique Universitaire deMédecine Interne, Department of Internal Medicine,
Grenoble University Hospital, Grenoble, France, 9Department of Dermatology, APHP, Bichat Hospital, Paris, France.,
Paris, France, 10AP-HP. Centre de Référence des Maladies Auto-Immunes Systémiques Rares, Centre de Référence des
Maladies Auto-Inflammatoires et de l’Amylose Inflammatoire, F-75013 Paris, France., Paris, France, 11Department of
Internal Medicine, Clinique Rhena, Strasbourg, France., Strasbourg, France, 12Assistance Publique Hôpitaux de Paris,
Paris, France, 13Internal Medicine Departement, Saint Etienne, Saint Etienne, France, 14Service de médecine interne, AP-
HP, Hôpital Saint Antoine, Sorbonne Universite, Paris, France., Paris, France, 15Service de Médecine Interne, AP-HP
Hôpital Pitié-Salpêtrière, Paris, France., Paris, France, 16Department of Internal Medicine, APHP, Mondor Hospital, Paris,
France., Créteil, France, 17Internal Medicine Department, University Hospital of Nice, Côte d’Azur University, Nice,
Provence-Alpes-Côte d’Azur, France., Nice, France, 18Department of Rheumatology, Université Paris-Saclay, Hôpital
Bicêtre, Assistance Publique-Hôpitaux de Paris, Le Kremlin Bicêtre, France., Kremlin Bicêtre, France, 19Department of

Figure 1: Survival of Patients with Clinically Isolated Aortitis Compared to General Population (Black Line: Clinically Isolated Aortitis, Dashed Red
Line: General Population).

5114

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Internal Medicine, Clinique Saint-Exupery, Toulouse, France., Toulouse, France, 20service de médecine interne CHU
Toulouse RANGUEIL, Toulouse, France, 21Department of Internal Medicine, Saint-Etienne University Hospital, Saint-
Etienne, France., Saint Etienne, France, 22Université Paris Saclay, Clichy, Ile-de-France, France, 23Dermatology
Department, Cochin Hospital, Paris, France., Paris, France, 24Université Paris Cité, Paris, France, 25Service de médecine
Interne, Centre National de Référence des syndromes drépanocytaires majeurs de l’adulte, AP-HP, Hôpital Européen
Georges Pompidou, Paris, France, Paris, France, 26Groupe Hospitalier Pitié Salpêtrière, Assistance Publique Hopitaux de
Paris, Service de Pneumologie et Réanimation Médicale, Paris, France; alexandre.demoule@aphp.fr., Paris, France,
27cHD Vendée, La Roche sur Yon, La Roche sur Yon, France, 28Service demédecine interne, maladies infectieuses, Centre
hospitalier intercommunal de Robert Ballenger, Aulnay-sous-bois, France., Aulnay-sous-bois, France, 29Service de
dermatologie, CHU de Lille, université de Lille, 59000 Lille, France., Lille, France, 30Service de Médecine interne, Hôpital
Cochin, AP-HP, Paris, Ile-de-France, France, 31Rhumatologie, Centre Hospitalier Universitaire Nice, Hôpital Pasteur, Nice,
France, 32Department of Immunology and Internal Medicine, Strasbourg University Hospital, Strasbourg, France.,
Strasbourg, France, 33Department of Dermatology, National Referral Center for Neurofibromatosis, Henri Mondor
University Hospital, Assistance Publique- Hôpitaux de Paris, Creteil, France., Créteil, France, 34National Referral Center
For Rare Systemic Autoimmune Diseases, Paris, France, 35Dermatology, Hopital Saint-Louis, Paris, Île-de-France, France.,
Paris, France, 36Service de Pharmacologie, Université Paris Cité, INSERM, IAME, UMR 1137, AP-HP, Hôpital Bichat-Claude
Bernard, Paris, France., Paris, France, 37Service de Pharmacologie-Toxicologie, Hôpital Raymond Poincaré, Groupe
Hospitalier Universitaires AP-HP.Paris-Saclay, Garches, 92380, France, Paris, France, 38Service de Médecine Interne,
Centre de Référence Maladies Systémiques Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de
l’Ouest, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

5115

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Levamisole, an imidazothiazole formerly used as an anthelmintic, is also used as a cutting agent to
enhance the effects and duration of cocaine. In recent years, levamisole has been implicated in cases of vasculitis and/or
thrombotic vasculopathy, particularly in the context of adulterated cocaine use. In addition, cocaine itself has significant vascu-
lar effects. We decided to describe a large series of patients with vasculopathy/vasculitis induced by levamisole and/or cocaine.

Methods: We conducted a retrospective multicenter observational study in France. Patients were recruited by a call for
observations on behalf of the French Vasculitis Study Group (FVSG) and by screening data from toxicology laboratories.

Patients were included if they had 1) a documented or reported cocaine use regardless of the type of use and 2) vasculitis
and/or vasculopathy symptoms after exclusion of other causes, ANCA positivity was not an exclusion criterion. We collected
data using a standardized form, including age, sex, past medical history, clinical manifestations, biological and immunolog-
ical characteristics, pathological data, treatment and outcome.

Results: A total of 63 patients were included, most of them male (58.7%), with a median age of 40 [35-47] years. The main
characteristics of the patients are shown in Table 1. The main manifestations were skin (n=34, 54%) with purpura (n=13,
38.2%), necrosis (n=17, 50%) and erythematous plaques (n=14, 41.2%) mainly localized to the extremities, ear-nose and
throat (ENT) symptoms (n=40, 63.5%) including sinusitis (n=27, 67.5%), nasal crusts (n=27, 67.5%), epistaxis (n=16,
40%) and saddle nasal deformity (n=28, 70%).
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Patients with a positive ANCA test by ELISA (ANCA+) including 16 patients with PR3-ANCA, 3 with MPO-ANCA and 7 with
both, were more likely to have ENT involvement than patients with a negative ANCA test (ANCA-) (Table 2). Of the 40 patients
(63.5%) with histological results, ENT (n=20, 50%) and skin (n=18, 45%) were the preferred biopsy sites. Necrosis (n=13,
65%) and granuloma (n=6, 20%) were commonly described in ENT biopsies, whereas vasculitis (n=9, 50%) and thrombosis
(n=6, 33%) were commonly identified in skin biopsies.

At disease onset, 24 patients (38.1%) were able to stop using cocaine. Of the 63 patients, 24 patients (38.1%) received glu-
cocorticoids, 9 patients (14.3%) received methotrexate and 8 patients (12.7%) received rituximab. Treatment details and
therapeutic sequences are summarized in Figure 1.

At the last follow-up, 37 patients (58.7%) were in remission and 7 (11.1%) had died. Twenty-four patients (38.1%) had
relapsed. Patients who had been weaned from cocaine were more likely to be in remission (p< 0.0001) and had significantly
fewer relapses (p=0.04) than other patients.

Conclusion: Cocaine/levamisole-induced vasculitis/vasculopathy frequently affects the skin (with a histological pattern of
vasculitis and thrombosis) and ENT (with a histological pattern of necrosis). ANCA positivity does not appear to influence
the clinical phenotype or the clinical course of the disease. Cocaine withdrawal significantly improves the prognosis of these
patients.

Disclosure: K. Chevalier: None; F. Chasset: AstraZeneca, 1, 2, 4, 5, Biogen, 12, National coordinator of clinical trial,
BMS, 6, 12, National coordinator of clinical trial, GSK, 1, 4, 5, HorizonTherapeutics, 1, 4, Merck, 1, 4, PrincipaBio, 1;
Y. Zerbib: None; P. Jarrot: None; R. Muller: None; T. Pires: None; S. Adavane: None; D. Bessis: None; A. Deroux:
None; V. Descamps: None; F. Domont: None; J. Faddoul: None; P. gavand: None; T. Goulenok: None;
B. Gramont: None; V. Jachiet: None; G. Leroux: None; M. Mahevas: None; J. Merindol: None; L. Meudec: None;
M. Michaud: None; M. Mourguet: None; H. Munos pons: None; Y. Nguyen: None; B. Oules: None; T. Papo: None;
J. Pouchot: None; S. Rivière: None; O. Robert: None; C. ronsin: None; B. Rossi: None; D. Staumont-salle: None;
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B. Terrier: AstraZeneca, 2, GlaxoSmithKline, 2, Novartis, 2, Vifor Pharma, 2; N. Tieule: None; V. Olivier: None;
P. Wolkenstein: None; X. Puéchal: None; J. Bouaziz: None; N. Dupin: None; G. Peytavin: None; J. Alvarez: None;
L. Mouthon: None; A. Régent: None.

Abstract Number: 2513

Frequency, Diagnosis, and Management of Polymyalgia Rheumatica in
Germany – Database Analysis of Medical Insurance Data

Wolfgang Schmidt1, Marco Alibone2, Paul Ludwig2, Dominik Obermüller2, Dennis Häckl3, Katrin Tönnessen4, Mirjam
Fließer4, Franziska Karl4, Hien Nguyen4, Annika Boas4 and Nils Venhoff5, 1Immanuel Krankenhaus Berlin, Berlin,
Germany, 2InGef-Institute for Applied Health Research Berlin GmbH, Berlin, Germany, 3WIG2 GmbH, Leipzig, Germany,
4Novartis Pharma GmbH, Nürnberg, Germany, 5Medical Center - University of Freiburg, Internal Medicine, Department
of Rheumatology and Clinical Immunology, Freiburg, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: To date, there is limited data on the epidemiology of polymyalgia rheumatica (PMR) in Germany.
National prevalence estimates suggest only 69,000 affected individuals, which would be low by international standards
(source: https://dgrh.de/Start/DGRh/Presse/Daten-und-Fakten/Rheuma-in-Zahlen.html). This analysis presents up-to-date
data representative of Germany.

Methods: A cross-sectional analysis was conducted on a sample of 4.8 million insured individuals, representative of the
German population, from the InGef (Institute for Health Research Berlin GmbH) research database, containing anonymized
longitudinal data from over 60 statutory health insurances. Inclusion criteria were age >50 years as of January 1st of each
study year, continuous insurance status for a base period of 3 years and for the subsequent 8 quarters for longitudinal anal-
ysis. For incidence analyses, ICD codes M35.3 (PMR) and M31.5 (Giant Cell Arteritis with PMR) should not have been coded
during the base period. Results were additionally extrapolated to the German population.

Results: Each year from 2018 to 2021, 1.7 million insured individuals met the inclusion and exclusion criteria. Table 1 shows
incidence and prevalence for each study year. The mean age of incident patients was 71.8 (SD +9.7) years, and prevalent
patients were 75.3 (SD +9.4) years old. 58.0% of incident and 62.7% of prevalent patients were female. Diagnosis was made
predominantly in outpatient settings (88%), most commonly by general practitioners (61%), rheumatologists (10%), and
orthopedists (8%). An additional 21% were referred to rheumatologists for treatment after diagnosis. General practitioners
most frequently prescribed medication, followed by rheumatologists. Glucocorticoids were prescribed to 13% for

Table 1: Incidence and prevalence of PMR in the German population aged 50 years and older

5118

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



<25 weeks, 43% for >25-52 weeks, 31% for >52-104 weeks, and 13% for >104 weeks. Methotrexate was prescribed to
19% of patients. Table 2 lists important comorbidities of prevalent patients, of which arterial hypertension and dyslipidemia
are most common.

Conclusion: Contrary to previous beliefs, Germany has one of the highest incidences and prevalences of PMR. Diagnosis
primarily occurs in general practice settings, with about one-third of patients being treated by rheumatologists. Comorbidi-
ties such as diabetes or cardiovascular diseases are common.

Disclosure: W. Schmidt: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Freseanius
Kabi, 1, GlaxoSmithKlein(GSK), 1, 5, 6, Johnson & Johnson, 6, medac, 6, Novartis, 1, 5, 6, Roche, 6, Sanofi, 1, 5;
M. Alibone: Institute for Applied Health Research Berlin GmbH, 3; P. Ludwig: Institute for Applied Health Research
Berlin GmbH, 3; D. Obermüller: Institute for Applied Health Research Berlin GmbH, 3; D. Häckl: WIG2 GmbH, 3;
K. Tönnessen: Novartis, 3; M. Fließer: Novartis, 3; F. Karl: Novartis, 3; H. Nguyen: Novartis, 3; A. Boas: Novartis, 3;
N. Venhoff: AbbVie/Abbott, 1, 5, 6, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 6, Bristol-Myers Squibb(BMS), 6, Cel-
gene, 6, Chugai, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen, 1, 6, Medac, 5, Novartis, 1, 5, 6, Pfizer, 1, 5, 6, Roche, 1, 6,
UCB, 1, 6, Vifor, 1, 6.

Abstract Number: 2514

The Pattern of Renal Involvement in Relapsing Cryoglobulinemic
Vasculitis After Successful Sustained Viral Response by Direct-Acting
Antiviral Treatments

Mohamed Tharwat Hegazy1, Ahmed Fayed1 and Gaafar Ragab2, 1Faculty of Medicine, Cairo University, Cairo, Egypt,
2Cairo University, Egypt, Cairo, Egypt

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Interferon-free Direct Acting Antiviral (DAA) treatments proved to be effective for the treatment of
HCV-induced Cryoglobulinemic Vasculitis (HCV-Cryovas). Some reports showed relapses of HCV-Cryovas despite a sus-
tained viral response (SVR) after DAA. Renal involvement in cryoglobulinemia is difficult to understand and diagnose since
it is uncommon, serological testing is complex and prone to artifacts, and its appearance is similar to other renal disorders,
leading to a range of differential diagnoses. We aimed in our study to describe the spectrum of renal involvement in relapsing
cryoglobulinemic vasculitis.

Table 2: Most relevant comorbidities of prevalent PMR patients between 2018 and 2021
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Methods:We analyzed 750 caseswith HCV-Cryovas, fulfilling the validated 2014 classification criteria. They represented the col-
lective registries of the Nephrology, Rheumatology, andClinical Immunology units, at the Internal Medicine Department, Cairo Uni-
versity, Egypt. We excluded cases with hepatitis B or HIV, as well as cases that received IFN (Interferon)-based protocols. From
2015 to 2020, patients received the following DAA protocols: Sofosbuvir + either Simeprevir, Daclatasvir, Ledipasvir, or Ribavirin.

298 (39.7%) cases had renal involvement (active sediments and proteinuria and a kidney biopsy was done). They were fol-
lowed over 24 months after viral eradication. 95 (31.8%) cases with kidney involvement relapsed after initial improvement
and SVR and other kidney biopsies were done.

Results: The 95 relapsed cases with kidney involvement were 53 (55.8%) males & 42 (44.2%) females. The average age was
38.3 ±5.8 (27-48) years old. The average BMI was 24.9 ± 1.7 (22-28) kg/m2. 47 cases (49.5%) were smokers. The average
Duration of HCV was 18.1 ± 7.9 (7 - 42) months. All cases were CHILD A (100%). The main clinical presentation initially was Pur-
pura, with constitutional manifestations in all cases while 3 (3.2%) cases had neuropathy & 2 (2.1%) cases had Raynaud’s. After
relapse there was aggressive clinical presentation; where 80 (84.2%) cases had neuropathy, 57 (60%) cases had constitutional
manifestations, 42 (44.2%) cases had joint affection, and 26 (27.4%) cases had Raynaud’s. The onset of Renal relapse after
the end of treatment was 16.3 ± 1.9 (13 - 20) months. The average serum creatinine was 2.4 ± 0.7 (1.6-3.9) mg/dl. 43 (45.3%)
cases had granular cast in their urine analysis while 28 (29.6%) cases had red cell cast. The average 24 urinary protein was 3.2
± 0.6 (1.8- 4.5) gm/24hrs. All cases had positive Cryoglobulins, rheumatoid factor & consumed C4 (complement). The Patholog-
ical features in renal biopsy before starting DAAs and after relapses are shown in Table 1.

Conclusion: Relapsing cases were associated with more aggressive clinical and pathological renal manifestations. Mem-
branoproliferative & Crescentic GN were the most common glomerular lesions in relapsing cases. There was significant
global sclerosis, vascular and tubulointerstitial involvement in the relapsing cases.

Disclosure: M. Hegazy: None; A. Fayed: None; G. Ragab: None.

Table 1: Pathological features in renal biopsy before starting DAAs and after relapses
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Abstract Number: 2515

Upadacitinib for Refractory Behçet’s Syndrome: A Multi-center,
Prospective, Open-label, Pilot Study

Weiyi Xia1, Jiachen Li1, Tian Liu1 and Yuhui Li2, 1Peking University People’s Hospital, Beijing, China, 2Peking University,
BeiJing, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this prospective cohort study is to evaluate the efficacy and safety of Janus kinase (JAK)
inhibitor upadacitinib in refractory Behçet’s Syndrome (BS).

Methods: In this multi-center, prospective open-label pilot trial, we enrolled 8 patients diagnosed with BS in Peking Univer-
sity People’s Hospital, Shijiazhuang People’s Hospital, and Qingdao Women and Children’s Hospital from June 2023 to
February 2024, fulfilling the 2014 International Criteria for Behçet’s Disease. Refractory BS is defined as unresponsiveness
to systemic treatment and biologic agents for at least 12 weeks’ duration. All patients received upadacitinib 15 mg once a
day, with background treatment of immunosuppressor and glucocorticoid. All patients were followed for more than
12 weeks. Every 4 weeks, patients visited the hospital, and then the medical team assessed disease activity and adverse
events. The clinical response was evaluated by the change of BDCAF score at week 12. Complete response (CR) was
defined as the disappearance of clinical and paraclinical parameters at any time, along with the achievement of a prednisone
dosage of < 10 mg/day; partial response (PR) was defined as the improvement of clinical manifestations, as well as a >50%
decrease in the original glucocorticoid dose.
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Results: The Demographic data and clinical features of the eight patients are described in Table. In our cohort, the
male-to-female ratio of cases was 3:1, with a mean age of 36.6±4.5 years. Disease activity assessed by BDCAF score
significant decreased after treatment of upadacitinib (2.5(IQR 1-3) vs 1.5 (IQR 0-2), p=0.047) (Figure A). One patient
achieved CR and 4 patients achieved PR. One patient suffered a relapse after achieving PR. In addition, patients who
received glucocorticoids as background treatment tapered their baseline glucocorticoid dose (11.9(IQR 5.0-31.3) vs
8.1 (IQR 1.9-10.0), p=0.027, converted to prednisone) (Figure B). During the follow-up visit, except for one patient
who suffered from joint pain, no adverse events were reported among the other patients in our study.

Conclusion: Our result suggests the efficacy, safety and steroid-sparing effect of upadacitinib in refractory BS. Upadacitinib
is a promising therapeutic option in treating refractory BS.

Disclosure: W. Xia: None; J. Li: None; T. Liu: None; Y. Li: None.

Abstract Number: 2516

Exome-Wide Rare Variant Association Study of Takayasu’s Arteritis

Yiming Luo1, Zuoming deng2, Kaitlin Quinn3, Keith Sikora4, Daniel Kastner5, Krzysztof Kiryluk1, Amr Sawalha6, Peter
Merkel7 and Peter Grayson8, and the Vasculitis Clinical Research Consortium, 1Columbia University Irving Medical
Center, New York, NY, 2National Institutes of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National
Institutes of Health (NIH), Bethesda, MD, Bethesda, MD, 3National Institute of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, 4National Institutes of Health, Bethesda, MD,
5National Human Genome Research Institute, Bethesda, MD, Bethesda, MD, 6University of Pittsburgh, Pittsburgh,
7University of Pennsylvania, Philadelphia, PA, 8National Institutes of Arthritis and Musculoskeletal and Skin Diseases
(NIAMS), National Institutes of Health (NIH), Chevy Chase, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Takayasu’s arteritis (TAK) is a rare inflammatory disease primarily involving the aorta and its major
branches. Multiple genetic association studies on common variants in TAK have led to progress in understanding the mech-
anisms of TAK. However, the contribution of rare variants to TAK is still poorly understood.
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Methods: This is a case-control exome-wide rare variant association study (RVAS) in a multi-ancestral population. Exome
controls were selected from among individuals who did not have a known autoimmune phenotype. Multiple quality control
steps were implemented to select high-quality exonic variants with balanced coverage between cases and controls. Princi-
pal component analysis (PCA) and kinship pruning were performed to include only unrelated individuals. PCA-based cluster-
ing analysis was performed to generate ancestry clusters. Nine collapsing models were defined based on population allele
frequency and predicted deleterious effects (Table 1). Gene-level collapsing analysis was performed using Cochran-
Mantel-Haenszel test stratified by the ancestry cluster membership.

Results: After quality control, the study included data from 206 patients with TAK and 11,957 controls. Participants
were clustered into seven group based on their ancestral background (“European 1”, “European 2”, “African and
Latinx”, “Latinx”, “East Asian”, “South Asian”, and “Middle Eastern”). No gene reached exome-wide statistical signifi-
cance in any of the collapsing models. In the Flexible Model, IL15 was top-ranked (2.5% vs 0.2%, odds ratio (OR) =
14, p = 8.3 x 10-5). In the Rare Protein-Truncating Variant (PTV) Model, there was a numerically higher burden of PTVs
in NFKB1 (1.0% vs 0.009%, OR = 91, p = 0.002). Two patients with TAK had a frameshift (P444fs) and stop-gained
(W295X) variant in NFKB1, respectively. These two NFKB1 variants are pathogenic for haploinsufficiency of the Nuclear
Factor Kappa B Subunit 1 (NF-kappaB1) p50 subunit based on the American College of Medical Genetics and Geno-
mics guideline.

Conclusion: Our RVAS did not find statistically significant genes associated with TAK, but was limited by a small
sample size of the case cohort. A numerically higher burden of rare variants in IL15, a pro-inflammatory cytokine
that regulates the activation of T and Natural Killer cells, were observed in TAK. We have also found two individuals
with TAK who had a genetic diagnosis of haploinsufficiency of the NF-kappaB1 p50 subunit, whose phenotypes
have been reported to involve a broad spectrum of immunodeficiency, autoimmunity, autoinflammation, and
cancer. Our study supports TAK as likely being an inflammatory manifestation of the NFKB1-related monogenic
phenotypes.

Disclosure: Y. Luo: None; Z. deng: None; K. Quinn: None; K. Sikora: Amgen, 3; D. Kastner: None; K. Kiryluk: None;
A. Sawalha: None; P. Merkel: AbbVie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim,
3, 5, Bristol Myers Squibb, 2, 5, Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra,
5, EMDSerano, 2, Forbius, 2, 5, Genentech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene,
2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfi-
zer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2;
P. Grayson: None.

Table 1
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Abstract Number: 2517

Skin Microbiome Shows Differences Between Pathergy Positive and
Negative Patients with Behçet’s Syndrome

Betul Sarac1, Ayse Kalkanci2, Esra Kilic2, Elif Ayca Sahin2, Yesim Ozguler3 and Gulen Hatemi3, 1Istanbul University-
Cerrahpasa, Cerrahpasa Medical Faculty, Department of Internal Medicine, Istanbul, Turkey, 2Gazi University, Faculty of
Medicine, Department of Medical Microbiology, Ankara, Turkey, 3Istanbul University-Cerrahpasa, Cerrahpasa Medical
Faculty, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Gut, oral and genital mucosa microbiome studies in Behçet’s syndrome have shown
heterogeneous results including reduced bacterial diversity and decrease in butyrate-producing bacteria. A role of
microorganisms and/or microbial products in pathergy positivity was proposed based on decreased positivity
after surgical cleaning and increased positivity when patient’s saliva and pneumococcal vaccine are applied to the
pathergy site. We aimed to determine the skin microbiome of pathergy positive and negative patients with Behçet’s
syndrome.

Methods: We compared the bacterial and fungal skin microbiome of 30 pathergy positive and 30 pathergy negative
patients who were not treated with immunosupprresives. Skin samples were obtained by swabbing before the
pathergy test and stored at -80oC. The first 30 pathergy positive patients and 30 pathergy negative patients matched
to the pathergy positive ones for demographic features were included. Samples were studied using 16S and 5.8S rRNA
gene sequencing.

Results: Bacterial diversity within each group (alpha diversity) was similarly high in both groups. Beta diversity
analysis revealed that the bacteria in the two groups were different from each other in terms of genus and species.
The pathergy negative group was rich in Betaproteobacteria, Burkholderiales, and Ralstonia picketti, while the
pathergy positive group showed enrichment in Nevskia soli, Staphylococcus haemolyticus, and Sphingomonas san-
xanigenens. Alpha diversity of fungal species was higher in the pathergy positive group. Beta diversity analysis showed
that the fungi of both groups were similar. Pseudopezicula tracheiphila and Aspergillus heterocaryoticus were the most
abundant fungi in the pathergy positive group, while Aspergillus subversicolor prevailed in the pathergy negative
group.

Conclusion: The skin microbiota was different among pathergy positive and negative BS patients. Bacterial diversity was
high and bacterial species were different among the two groups. Fungal diversity was higher in the pathergy positive group
and there were similar fungi in terms of genus in both groups. The role of these differences in pathergy positivity needs to be
further studied.

Disclosure: B. Sarac: None; A. Kalkanci: None; E. Kilic: None; E. Sahin: None; Y. Ozguler: None;G. Hatemi: Abbvie,
2, AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Novartis, 6, Pfizer, 2, UCB, 6.
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Abstract Number: 2518

Behçet’s Disease Immune Landscape Exhibits a Universal NF-
kB-mediated Hyperactivation Pattern with Cell-specific TNFAIP3
Responses and a Superimposed IFN-regulated Endotype

Yesim Ozguler1, Olivier Manches2, Didar Ucar3, Ziyan Lin2, Alireza Khodadadi-Jamayran2, Aristotelis Tsirigos2, Gulen
Hatemi1 and Johannes Nowatzky4, 1Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Department of
Internal Medicine, Division of Rheumatology, Istanbul, Turkey, 2NYU Grossman School of Medicine, New York, NY,
3Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Department of Ophthalmology, Istanbul, Turkey, 4New
York University Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The immune landscape of Behçet’s disease (BD) remains ill-defined, lacking a unifying picture, pre-
cise disease phenotype-endotype correlations, and an understanding of immunity at target tissue sites. Here, we aim to
deconstruct peripheral and target organ-specific immunotypes of BD to define their global and endotype-specific
applicability.

Methods:We performed single-cell RNA sequencing and multiparametric flow cytometry on anterior chamber fluid cells and
PBMC, subjected plasma to Luminex, and functional immune-phenomics studies on human monocytes and monocyte-
derived dendritic cells. We included 26 untreated BD and 22 age and sex-matched HD for single cell and an additional
15 SLE control and 11 HD for functional studies.

Results: We observed global NF-kB activation across all myeloid and T cell subsets with enrichment of conventional
dendritic cells (cDC) 2 and cDC1 in the eye and increased numerical representation of activated classical and non-
classical monocytes in peripheral blood (PB) in BD. TNFAIP3 (A20) upregulation occurred in BD donors versus HD
and all myeloid cell types, NK, and NKT cell subsets, but not in canonical T cells. NF-kB or IFN-mediated monocyte acti-
vation was not dependent on soluble factors from BD plasma. Plasmacytoid dendritic cells (pDC) were present in the
eye during uveitis, and myeloid cells of uveitic BD patients had a superimposed IFN signature with increased numbers
of pDC in PB.

Conclusion: NF-kB-dependent activation globally transcends all myeloid and T cell subsets in BD. Myeloid-centric
upregulation of TNFAIP3 transcription points to lineage-dependent counter-regulation of inflammatory activity. We also
define a superimposed, IFN-dependent activation profile that includes pDC and subsets of myeloid cells and forms a
distinct uveitis endotype within BD, providing rationales for disease-wide and endotype and cell type-specific therapeu-
tic targeting.

Disclosure: Y. Ozguler: None; O. Manches: None; D. Ucar: None; Z. Lin: None; A. Khodadadi-Jamayran: None;
A. Tsirigos: None; G. Hatemi: Abbvie, 2, AbbVie/Abbott, 6, Boehringer-Ingelheim, 6, Novartis, 6, Pfizer, 2, UCB, 6;
J. Nowatzky: Soligenix, 1.
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Abstract Number: 2519

What Do We Know About Malignancies in IgA Vasculitis?

Alojzija Hocevar1, Jaka Ostrovrsnik2, vesna Jurcic3 and Ziga Rotar4, 1University Medical Center Ljubljana, LJUBLJANA,
Slovenia, 2UMC Ljubljana, Dpt. of Rheumatology, Ljubljana, Slovenia, 3Medical Faculty, University of Ljubljana, Institute
of pathology, Ljubljana, Slovenia, 4University Medical Centre Ljubljana and University of Ljubljana, Ljubljana, Slovenia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Cancer has been reported as a potential trigger of IgA vasculitis (IgAV) in adults, however data on
this topic is scarce. The aim of our single centre study was to determine frequency and location of cancer in adult IgAV
patients and to search for potential differences of cancer associated IgAV compared to non-cancer IgAV group.

Methods: We included 305 histologically proven adult IgAV patients, diagnosed between January 2010 and November
2022, and followed at our secondary/tertiary rheumatology centre of a median (IQR) of 34.7 (13.1; 74.4) months. Cancer
episodes were recorded and allocated into 3 groups according to their temporal relation to IgAV: 1) cancer diagnosed prior
to IgAV; 2) cancer diagnosed concurrently with IgAV; 3) cancer diagnosed during IgAV follow-up. Cases of non-melanoma
skin cancer were excluded from analysis.

The term cancer associated IgAV (CA-IgAV) was defined as a cancer diagnosed within a 3-year period before or after IgAV
diagnosis (the definition was adopted from the cancer associated myositis). Differences in the baseline characteristics were
compared between the CA-IgAV and IgAV patients without ever-cancer.

Results: Fifty-four out of 305 IgAV patients (17.7%) developed in total 64 different cancer episodes (10 patients developed
two different cancers). There were 46 (71.2%) cancers diagnosed prior to IgAV (and in 3/46 patients cancer was (still) active
at the time of IgAV diagnosis), 3 (4.7%) cancers were diagnosed concurrently with IgAV, and 15 (23.4%) cancers were diag-
nosed during IgAV follow-up. Twenty-four (37.5%) cancer episodes (developed in overall 22 patients) fulfilled the definition of
CA-IgAV (Figure 1). Figure 2 shows the type/location of all cancers recorded in IgAV patients (panel A), and cancers defined
as CA-IgAV (panel B). The three most frequently diagnosed cancers in CA-IgAV group were prostatic cancer, renal cancer
and bladder cancer (together representing 55% of all CA-IgAV cases). In table 1 clinical characteristics of CA-IgAV patients
compared to IgAV patients without cancer are shown. Except of age none of IgAV’s characteristics was predictive of malig-
nancy. During follow-up 4 patients with CA-IgAV died due to cancer progression.
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Conclusion: Urogenital tract cancers predominated in adults with CA-IgAV. Age but not IgAV’s characteristics were asso-
ciated with cancer risk in IgAV.

Disclosure: A. Hocevar: None; J. Ostrovrsnik: None; v. Jurcic: None; Z. Rotar: None.

Abstract Number: 2520

Prevalence and Incidence of Giant Cell Arteritis Among Medicare Fee-
For-Service Beneficiaries: United States, 2014–2019

Peter Merkel1, Yi Peng2, Patrick Zueger2, Clara Ziadeh3, Ana B. Romero4, Richard Thielen3 and Denise Kruzikas3,
1Division of Rheumatology, Department of Medicine, University of Pennsylvania, Philadelphia, PA, 2AbbVie Inc, North
Chicago, IL, 3AbbVie Inc., North Chicago, IL, 4AbbVie, North Chicago, IL
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Background/Purpose: Giant cell arteritis (GCA) is a vasculitis affecting individuals aged ≥50 years. Over 80% of patients
with GCA are aged ≥70 years, reflecting a significant disease burden among people covered by the United States Medicare
program. The objective of this study was to assess the prevalence and incidence of GCA in the United States Medicare fee-
for-service (FFS) population and evaluate variations in the epidemiology of GCA based on age, sex, and race/ethnicity.

Methods: This retrospective observational cohort study was based on the most recently available Research Identifiable Files
from the Centers for Medicare and Medicaid Services (CMS). The study included Medicare FFS beneficiaries eligible by age
≥65 years with ≥1 inpatient or ≥2 outpatient claims with a GCA diagnosis code 7+ days apart but within 365 days. For inci-
dence estimates, the diagnosis of GCA had to occur within the calendar year of interest with no GCA diagnosis in the calen-
dar year prior. Temporal artery biopsy within 60 days of the index GCA diagnosis date was required for all incident (new
onset) patients. Continuous enrollment (without a Medicare Advantage plan) was required in the calendar year of interest
for prevalence analyses, and for both the current and prior years for incidence analyses. Prevalence and incidence rates
were calculated from 2014 to 2019, the 5 most recent years preceding the COVID-19 pandemic, and stratified by age,
sex, and race/ethnicity in 2019.

Results: In the Medicare FFS population, which represents�67% of all Medicare enrollees from 2014 to 2019, the rates of a
diagnosis of GCA remained stable during the study period. The annual prevalence ranged from 103.5 to 108.5
cases/100,000 persons, while the incidence ranged from 23.8 to 26.3 cases/100,000 persons (Table 1). The prevalence
of GCA increased with age, with patients over 85+ years having a prevalence rate nearly 4-times higher than those aged
65 to 69 years (186.9 vs 47.6 cases/100,000 persons in 2019) (Figure 1). Similarly, the incidence of GCA also increased
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with age, with the highest rate observed in the 80 to 84-year age group. Prevalence and incidence of GCA were approxi-
mately twice as high in females than males. Prevalence of GCA was highest in White persons compared to other race/
ethnicity subgroups; among non-White persons, rates were highest among Black persons and lowest in Asian persons (-
Figure 2). Incidence estimates by race/ethnicity were difficult to interpret given small sample sizes among non-White
persons.

Conclusion: Among United States Medicare FFS patients, the average annual prevalence and incidence rates of GCA were
105.6 and 24.7 cases/100,000 persons, respectively; these rates were stable during the 5-year study period. GCA was
twice as common in females than in males and increased with age for both sexes. The prevalence of GCA varied substan-
tially by race: highest in White persons, lowest rates in Asian persons. A limitation of these results is the exclusion of patients
aged 50 to 65 years and non-FFS Medicare populations. By leveraging the largest available national population database,
characterized by continuous coverage, this analysis provides strong data on the epidemiology of GCA in the United States.

Disclosure: P. Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehringer Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Roche, 5;
Y. Peng: AbbVie, 3, 11; P. Zueger: AbbVie, 3, 11;C. Ziadeh: AbbVie, 3, 11;A. Romero: AbbVie, 3, 11;R. Thielen: Abb-
Vie, 3, 11; D. Kruzikas: AbbVie, 3, 11.

Abstract Number: 2521

Clinicopathologic Associations Between Macrophage Location and
Functional Profile in Giant Cell Arteritis

Michael Putman1, Nader Khalidi2, Carol Langford3, Curry Koening4, Christian Pagnoux5, David Cuthbertson6, Carol
McAlear7 and Peter Merkel7, and the Vasculitis Clinical Research Consortium (VCRC), 1The Medical College of Wisconsin,
Milwaukee, WI, 2McMaster University, Hamilton, ON, Canada, 3Cleveland Clinic, Moreland Hills, OH, 4University of Texas
Dell Medical School, Austin, TX, 5Mount Sinai Hospital, Toronto, ON, Canada, 6University of South Florida, Tampa, FL,
7University of Pennsylvania, Philadelphia, PA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Macrophages play a central role in the pathogenesis of giant cell arteritis (GCA), but few studies
have correlated macrophage phenotype or topography from temporal artery biopsy specimens with clinical outcomes. This
project aimed to identify associations between the development of vascular damage and the location or functional profile of
macrophages in temporal artery biopsy specimens.

Methods: Patients from the Vasculitis Clinical Research Consortium (VCRC) Longitudinal Study of GCA with linked temporal
artery biopsy specimens in the VCRC Tissue Repository were included. Temporal artery tissue was stained using immuno-
fluorescent antibodies to CD3 (T Cells), CD4 (T cells), FoxP3 (T Regs), CD68/CD86 (inflammatory “M1”macrophages), and
CD68/CD163/CD206 (remodeling “M2” macrophages) using an Opal 7-Color Automation IHC Kit. The relative proportions
of these cell types as a percent of the total number of cells in the adventitia and intima were calculated. Associations between
macrophage location (adventitia, intima) and phenotype (M1 or M2) and the Large-Vessel Vasculitis Index of Damage
(LVVID) were evaluated using t testing and the Kaplan-Meier estimate.

Results: 40 patients had biopsy specimens available for analysis. The average age was 69.9 years (standard deviation
[SD] 9.1), all patients were white, and 21/40 (52.5%) male. The mean LVVID score was 1.4 (SD 2.2) at baseline; a minority
of patients developed progressive damage over the first year of observation (4/40, 11.4%, mean follow up time 314 days,
SD 118 days). In unadjusted analysis there was no association between the developing new damage on the LVVID within
the first year of observation and the relative abundance of intimal M1 macrophages (1.8% vs. 0.7% developed damage, p
= 0.12), adventitial M1 macrophages (2.0% vs 1.2% developed damage, p = 0.53), intimal M2 macrophages (2.9%
vs. 1.4% developed damage, p = 0.37), or adventitial M2macrophages (3.7% vs. 2.4% developed damage, p = 0.61). There
were also no associations identified for CD3+ or CD4+ T cells, but the relative abundance of adventitial FoxP3+ (TReg) cells
was associated with developing damage (2.8% vs. 1.0% developed damage, p = 0.04). When the analysis period was
extended from the first year of observation to include the entire observation period, half of patients developed damage
(20/40, 50%, mean follow up time 1,109 days, SD 962 days. In unadjusted analysis over the entire observation period, there

Figure 1: Estimate of time (days) to first damage on the Large-Vessel Vasculitis Index of Damage, stratified by macrophage location (adventitia or
intima) and functional profile (“M1” (CD68/CD86+) or “M2” (CD68/163+ or CD68/CD206+)
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were no additional associations identified between developing damage and either macrophage location (intima or adventitia)
or phenotype (M1 or M2). A time to event analysis using a Kaplan-Meier estimate supported these findings (Figure).

Conclusion: Macrophage topography and phenotype from temporal artery biopsy specimens are not associated with the
development of damage in patients with GCA.

Disclosure: M. Putman: AbbVie/Abbott, 5, Amgen, 5, AstraZeneca, 2, 5, GlaxoSmithKlein(GSK), 2, Novartis, 1, 5;
N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 6, Otsuka, 1, Roche, 1;
C. Langford: AbbVie/Abbott, 12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers
Squibb(BMS), 5, 12, Non-paid consultant, GlaxoSmithKlein(GSK), 5; C. Koening: Amgen, 6; C. Pagnoux: AstraZe-
neca, 2, 6, CSL Vifor, 2, GSK, 2, 6, Otsuka, 2, 6; D. Cuthbertson: None; C. McAlear: None; P. Merkel: AbbVie/Abbott,
2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta,
2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/
Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna,
2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Spar-
row, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.

Abstract Number: 2522

Anticoagulant Treatment May Decrease the Relapse Rate in Pulmonary
Arterial Involvement of Behçet’s Disease When Added After the
First Event

Kerem Abacar1, Ayşe Elif Boncukcuo�glu1, Aysun Aksoy2, Derya Kocakaya1, Çagatay Cimşit1, Haner Direskeneli3 and
Fatma Alibaz Öner3, 1Marmara University, istanbul, Turkey, 2Alaaddin Keykubat University, Antalya, Turkey, 3Marmara
University Faculty of Medicine, Rheumatology, _Istanbul, Turkey, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Vascular inflammation in Behcet’s Disease (BD) is one of the most important causes of mortality due
to pulmonary artery involvement (PAI) or Budd-Chiari syndrome. In this study, we aimed to evaluate the clinical features,
course and factors affecting the recurrence risk of BD-associated PAI.

Methods: BD patients followed up between 1990-2022 were included. All data were acquired from the patient charts. Find-
ings were classified according to the vascular structures in which thrombotic or aneurysmal formation was detected. Factors
affecting the risk of relapses were determined using multivariate Cox regression analysis.

Results: Among 1350 BD patients, 110 (8.1%) had PAI. The mean age (SD) of patients with PAI was 42.4 (11.6) years, and
the male/female ratio was 2.2 (76/34). Thirty-two (29.1%) of 110 patients were asymptomatic. (Figure 1) Symptomatic
patients with PAI were significantly older (p=0.031), and female gender (p=0.001) and recurrence rates (p=0.019) were
higher than asymptomatic patients with PAI. Pulmonary arterial thrombosis (PAT) was seen in 104 (94.5%) and aneurysms
in 9 (6.6%) patients. PAI relapses were observed at least once in 31 (28.2%) patients. In multivariate analysis, the Cox regres-
sion model was significant (p=0.013) and not starting anticoagulants (HR 4.36, 95% CI 1.14-24.1), p=0.042), independently
increased the PAI relapse risk. (Table 1)
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Conclusion: PAT is the main presentation type of PAI in BD while aneurysmatic formation is rare. In one-third of patients with
PAI, relapses develop during follow-up despite immunosuppressive treatment. When added to immunosuppressive treat-
ment, anticoagulant therapy significantly decreases the relapse rate in BD patients with PAI.

Disclosure: K. Abacar: None; A. Boncukcuo�glu: None; A. Aksoy: None; D. Kocakaya: None; Ç. Cimşit: None;
H. Direskeneli: AbbVie/Abbott, 12, Educational grants, Amgen, 12, Educational grants, Roche, 12, Educational grants,
UCB, 12, Educational grants; F. Alibaz Öner: AbbVie/Abbott, 12, Educational grants, Amgen, 12, Educational grants,
Roche, 12, Educational grants, UCB, 12, Educational grants.

Abstract Number: 2523

Biological TreatmentMay Be an Option as First Steroid-Sparing Agent in a
Subgroup of Young Takayasu Arteritis Patients with Prominent Acute
Phase Reactants and Constitutional Symptoms

Sema Kaymaz-Tahra1, Ozun Bayindir Tsechelidis2, Burak Ince3, Ozlem Ozdemir-Isik4, Muhammet Emin Kutu5, Ozlem
Karakas6, Tuba Demirci-Yildirim7, Zeliha Ademoglu8, Elif Ediboglu9, Burcu Ceren Uludogan10, Nazife Sule yaşar Bile10,
Timucin Kasifoglu11, Servet Akar12, Hakan Emmungil8, Fatos Onen7, Ahmet Omma13, Nilüfer Alpay Kanıtez14, Ayten

Figure 1. The distribution of patients is classified according to symptom status, size of involved vessels and acute phase reactant levels at the time
of diagnosis of pulmonary arterial involvement

Table 1. Factors associated with pulmonary thrombi relapses in Behcet’s disease patients with pulmonary arterial involvement
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Yazici15, Ayse Cefle15, Murat Inanc3, Kenan Aksu16, Gokhan Keser17, Haner Direskeneli18 and Fatma Alibaz Öner18,
1Bahcesehir University Faculty of Medicine, Istanbul, Turkey, 2Ottawa University, Ottawa, ON, Canada, 3Istanbul
University Istanbul Faculty of Medicine, Istanbul, Turkey, 4Kocaeli University Faculty of Medicine, Kocaeli, Turkey,
5Bakirkoy Dr Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 6Ankara City Hospital, Ankara, Turkey, 7Dokuz
Eylul University Faculty of Medicine, Izmir, Turkey, 8Trakya University, Edirne, Turkey, 9Mayo Clinic, Rochester, MN,
10Osmangazi University Faculty of Medicine, Rheumatology, Eskişehir, Turkey, Eskisehir, Turkey, 11Osmangazi University
Faculty of Medicine, Eskisehir, Turkey, 12Izmir Katip Celebi University School of Medicine, Izmir, Turkey, 13Ankara Bilkent
City Hospital, Ankara, Turkey, 14Koc University Faculty of Medicine, Rheumatology, _Istanbul, Turkey, Istanbul, Turkey,
15Kocaeli University Faculty of Medicine, Kocaeli, Turkey, Kocaeli, Turkey, 16Ege University Faculty of Medicine, Izmir,
Turkey, 17Ege University School of Medicine, Rheumatology, _Izmir, Turkey, Izmir, Turkey, 18Marmara University Faculty
of Medicine, Rheumatology, _Istanbul, Turkey, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: There is no data on which patients biologic immunosuppressive (bIS) treatment should be chosen in
Takayasu’s arteritis (TAK). In this study we aimed to assess the characteristics of TAK patients needed biologic treatment
during follow-up in daily practice.

Methods: Patients fullfilling the American College of Rheumatology 1990 criteria for TAK and who received conventional ISs
(cISs) or bIS were included in this retrospective multicentre study. Demographic and clinical data were collected from
patient files.

Results:We included 329 patients (F/M: 284/45) in the study at last visit. The number of the patients who received bIS was
113 (34%)(89 TNF inhibitors, 24 tocilizumab) and who received only cISs was 216 (66%) during follow-up. Mean age at the
end of the follow-up was 43.0±13.5 years and mean follow-up duration was 78.7± 65.8 months. Patients who received bISs
were younger compared to patients who received cISs (36.8±11.3 vs 46.2±13.2 years, p< 0.01) at last visit assessment.
The frequency of constitutional symptoms at baseline visit was higher in bIS group (85% vs 66%, p< 0.01). Also baseline
erythrocyte sedimentation rate (ESR) (bIS vs cIS: 66.7±33.5 vs 45.0±29.1 mm/h, p< 0.01) and CRP levels (19 (0.3-280)
vs 12.5 (0.2-286) mg/L, p= 0.002) were higher in patients who were given bIS treatments. Number of relapses were higher
in patients who needed bISs during follow-up.
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Conclusion: In this study, TAK patients with biologic treatment need during follow-up had more frequent constitutional
symptoms and higher acute phase reactants with a higher relapse rate compared to patients receiving cIS treatment. Our
results may suggest that in young TAK patients with prominent acute phase reactants and constitutional symptoms at diag-
nosis, biologic treatment may be an option as the first steroid-sparing agent.

Disclosure: S. Kaymaz-Tahra: None; O. Bayindir Tsechelidis: Janssen, 5; B. Ince: None; O. Ozdemir-Isik: None;
M. Kutu: None; O. Karakas: None; T. Demirci-Yildirim: None; Z. Ademoglu: None; E. Ediboglu: None;
B. Uludogan: None; N. yaşar Bile: None; T. Kasifoglu: None; S. Akar: None; H. Emmungil: None; F. Onen: None;
A. Omma: None; N. Alpay Kanıtez: None; A. Yazici: None; A. Cefle: None; M. Inanc: None; K. Aksu: None;
G. Keser: None; H. Direskeneli: AbbVie/Abbott, 12, Educational grants, Amgen, 12, Educational grants, Roche,
12, Educational grants, UCB, 12, Educational grants; F. Alibaz Öner: AbbVie/Abbott, 12, Educational grants, Amgen,
12, Educational grants, Roche, 12, Educational grants, UCB, 12, Educational grants.

Abstract Number: 2524

Metabolite Profiling of Saliva for the Discrimination of Behcet’s Disease,
Sjogren’s Syndrome, and Recurrent Aphthous Stomatitis

Sooah Kim1, Ye Ji Jung2, Joong Kyong Ahn3 and Jiwon Hwang4, 1Environment Science & Biotechnology, Jeonju University,
Jeonju, Republic of Korea, 2Division of Rheumatology, Department of Internal Medicine, Kyung Hee University Hospital,
Seoul, Republic of Korea, 3Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine,
Seoul, Republic of Korea, 4Internal Medicine, Kyung Hee University Hospital, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Oral manifestations can be the initial indicators of systemic diseases such as Behcet’s disease
(BD) and Sjogren’s syndrome (PSS). The frequency and presentation of these manifestations are highly variable. Recurrent
aphthous stomatitis (RAS) closely resembles the oral ulcers seen in BD, making it challenging to differentiate between the
two based on gross examination alone. Additionally, nonspecific aphthoid conditions are observed in PSS. Unlike PSS,
BD lacks specific diagnostic tests such as auto-antibody detection. This study aimed to identify distinctive patterns to differ-
entiate these three conditions using global metabolite profiling of saliva samples.

Methods: Saliva samples were obtained from 43 patients: 24 with BD, 10 with PSS, and 9 with RAS. Prior to sample
collection, patients were instructed to abstain from eating, drinking, or performing oral hygiene activities for at least
90 minutes. The metabolite profiles of the saliva samples were analyzed using gas chromatography-mass spectrometry
(GC/MS). Principal component analysis (PCA) and hierarchical clustering analysis (HCA) were conducted to distinguish
between the BD, PSS, and RAS groups. Variable importance for projection (VIP) scores were calculated from partial
least squares discriminant analysis (PLS-DA), and ANOVA tests were used to compare the abundance of metabolites
across the three groups.

Results: A total of 42 metabolites were identified from saliva samples and categorized into different classes based on their
chemical structures: 9 amino acids, 16 organic acids, 6 sugars and sugar alcohols, and 11 others. The PCA plot demon-
strated a clear separation between the three diseases, with the first and second principal components explaining 41.6%
and 39.1% of the variance, respectively (Figure 1). The HCA plot also revealed significant differences in metabolite levels
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among the diseases (Figure 2). Metabolites with VIP scores greater than 1, indicating discriminant potential, included malo-
nic acid, sorbitol, pyroglutamic acid, aspartic acid, decanoic acid, hexadecanoic acid, and L-Proline. Notably, malonic acid
and aspartic acid were at significantly higher levels in BD (Figure 3), while putrescine, nonanoic acid, glycine, glucose, octa-
decanol, malic acid, and urea were higher in PSS. RAS was characterized by higher levels of octadecanoic acid,
4-hydroxybenzoic acid, glycerol 3-phosphate, and cysteine.

Conclusion: This metabolomic analysis of salivary samples successfully identified distinct metabolic signatures for RAS, BD,
and PSS. The identified metabolites have the potential to serve as biomarkers for the early diagnosis and differentiation of
these conditions, providing a foundation for personalized treatment approaches. Although the underlying metabolic pro-
cesses explaining the higher levels of malonic acid and aspartic acid in BD remain to be elucidated, the identified metabolite
profile may offer a promising starting point as a biomarker for BD.

Disclosure: S. Kim: None; Y. Jung: None; J. Ahn: None; J. Hwang: None.

Abstract Number: 2525

Challenges and Opportunities in Integrating Sleep Recommendations
into Counselling Patients with Arthritis: A Survey of Physical Therapists
and Physical Therapy Students

Codie Primeau1, Deniz Bayraktar2, Michelle Kho3, Christopher Tong4 and Linda Li1, 1Arthritis Research Canada &
University of British Columbia, Vancouver, BC, Canada, 2Izmir Katip Celebi University, Izmir, Turkey, 3McMaster
University, Hamilton, ON, Canada, 4University of British Columbia, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Individuals with arthritis face challenges in balancing activity, rest, and sleep. While physical
therapists address activity, sleep considerations are often overlooked, despite evidence suggesting better sleep
improves treatment outcomes. The purpose was to investigate facilitators and barriers for physical therapists and phys-
ical therapy students incorporating sleep in practice.

Methods:We conducted a self-administered electronic survey among physical therapists and physical therapy students
in Canada. The survey included 28 items (7-point Likert scale) mapped on the Capability-Opportunity-Motivation-
Behaviour (COM-B) system and Theoretical Domains Framework (TDF). We report means (95% confidence interval)
and identified facilitators (mean >5/7) and barriers (mean< 4/7) by item. We also conducted sensitivity analyses evaluat-
ing responses separately for students and clinicians, by excluding students and those without clinical caseload, then
only evaluating those with caseloads >40% of patients with arthritis.

Results: Between January-November 2023, 216 responded, and 190 (88%) completed the survey (148 physical
therapists; 42 students). Mean age was 35 (±11) years (Table 1). Most delivered in-person care (67%) in urban set-
tings (67%). Few had previously pursued education focused on sleep counseling (6%). Figure 1 displays all 28 sur-
vey items, categorized by COM-B attribute and TDF. Figure 2 highlights facilitators and barriers by COM-B
attribute.
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Table 1. Patient sample characteristics.

Figure 1. Mean respondent scores (with 95% confidence intervals) for 28 questions (7-point agreement Likert scale) organized under the COM-B
system for behaviour change as Capability, Opportunity, or Motivation. These attributes are further mapped under the Theoretical Domains Frame-
work as either Knowledge, Skill, Memory, or Behavioural regulation (Capability); Environment or Social Influences (Opportunity); or Social/
Professional Role & Identity, Beliefs about Capabilities, Optimism, Beliefs about Consequences, Intention, Goal, or Emotion (Motivation). We
reversed negatively framed question responses for uniform polarity across all questions, identified with an asterisk.
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Facilitators (mean >5/7) included belief that physical therapists should provide patients with education on sleep
(mean=5.88 [5.72-6.04]), sleep health is within practice scope (mean=5.89 [5.71-6.07]), optimism about its benefits
(mean=5.49 [5.31-5.67]), belief that improved sleep leads to better health outcomes (mean=5.96 [5.79-6.13]), aware-
ness of sleep’s importance in managing arthritis (mean=5.71 [5.51-5.92]), capacity to integrate sleep health within case-
load (mean=5.12 [4.90-5.34]), plans to learn more about national sleep guidelines (mean=5.65 [5.45-5.86]) and plans to
integrate sleep education into arthritis care (mean=5.52 [5.35-5.70]) (Figure 2).

Barriers (mean< 4/7) included being unaware of where to find sleep resources (mean=3.63 [3.39-3.89]) and lacking
knowledge about sleep guidelines (mean=3.78 [3.46-4.10]) and lack of confidence in guiding sleep for patients
(mean=3.38 [3.10-3.69]). Few reported providing sleep education for patients with arthritis (mean=3.52 [3.27-3.77]), or
observing similar behaviours from colleagues (mean=3.60 [3.40-3.80]) (Figure 2).

Results were consistent across sensitivity analyses.

Conclusion: While physical therapists and students show positive perceptions about sleep health in practice, chal-
lenges remain for effective implementation. These findings can inform development of theory-informed behaviour
change interventions to engage physical therapists in greater sleep integration in practice.

Disclosure: C. Primeau:; D. Bayraktar: The Scientific and Technological Research Council of Türkiye (TUBITAK)), 5;
M. Kho: None; C. Tong: None; L. Li: None.

Figure 2. Mean respondent scores (with 95% confidence intervals) of the identified ten facilitators (in blue) and five barriers (in pink) on a 7-point
agreement Likert scale, organized under the COM-B system for behaviour change as Capability, Opportunity, or Motivation. We reversed nega-
tively framed question responses for uniform polarity across all questions, identified with an asterisk.
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Abstract Number: 2526

Development of the Hospital Emergency Advocacy & Treatment Kit
(HEAT Kit) for Patients with Vasculitis

Sarah Jones1, Pamela Squires2 and Donna McArthur3, 1Eosinophilic & Rare Disease Cooperative, Tucson, AZ,
2Eosinophilic & Rare Disease Cooperative, Tucson, 3Adjunct professor of nursing, Vanderbilt School of Nursing; Adjunct
clinical professor, University of Arizona College of Nursing & Dept. of Neurology, Tucson, AZ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: All forms of vasculitis are rare with patients frequently experiencing poor or extended care in
the hospital and ED settings. The ERDC founder experienced this first hand when being evaluated for what was even-
tually diagnosed as EGPA. The experience led them to develop a durable and convenient hospital and emergency kit
that met reported experiential pain points and enables people with vasculitis to educate providers and improve quality
of care at hospital and other health care appointments. The purpose of this study was to explore a broader sample of
the vasculitis community’s experiences in health care settings to further inform the HEAT Kit development and
dissemination.

Same components of Hospital Emergency Advocacy & Treatment Kit

5138

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: Ethnographic interviews for individuals who wanted to supplement their survey data. Survey administered to
patients and care partners of people with vasculitis. Questions included: basic demographic and disease state information;
pain points when presenting at a hospital; types of pain points; frequency of pain points with vasculitis specialist; other dis-
ease specialists and PCPs; frequency of hospitalizations, and percent of time alone when in the hospital or ED.

Results: An anonymous 15 question survey was sent to 256 people with vasculitis. 106 patients completed the survey -
31% GPA, 24% MPA, 24% EGPA, 21% other vasculitis. (Top pain points related to wishing the patient had remembered
to tell the provider about a symptom or part of history, a lack of understanding about vasculitis and symptoms being dis-
counted. Patients reported they experience these pain points 61% of the time in the ED, 50% with other specialists, 42%
of the time with PCPs and 31% of the time with their vasculitis specialist. 73% of respondents have between three to six pro-
viders they see frequently, 20% have seven or more they see regularly. Forty-seven percent have been hospitalized between
1-4 times in the last 12 months. Thirty-seven percent of the respondents report they were alone in the hospital or ED at least
50% of the time, and 16% were always alone.

Conclusion: Survey results supported the need for further development of disease-specific HEAT kits based on the hospital
and ED experiences of patients with vasculitis. Subsequently, ERDC created and tested a HEAT Kit over the course of
2 years. These kits have been distributed to more than 500 people impacted by vasculitis in 43 states and 13 countries.
Feedback from patients indicates improved confidence and increased ease of communicating with providers in high stress
settings. Patients also report use of kit for non-emergent appointments with specialists and PCPs.

Disclosure: S. Jones: None; P. Squires: None; D. McArthur: None.

Feedback received after vasculitis patients received HEAT Kits, including feedback from a vasculitis expert physician
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Abstract Number: 2527

Efficacy and Safety of Nipocalimab, an Anti-FcRn Monoclonal
Antibody, in Primary Sjogren’s Disease: Results from a Phase
2, Multicenter, Randomized, Placebo-Controlled, Double-Blind
Study (DAHLIAS)

Jacques-Eric Gottenberg1, Kathy Sivils2, Kim Campbell3, Jada Idokogi3, Kim Lo3, Sophia G. Liva3, Jonathan Shelton4,
Harman Dhatt5, Jonathan J. Hubbard3 and Ghaith Noaiseh6, 1Rheumatology Department, Strasbourg University
Hospital, Strasbourg, France, 2Johnson & Johnson Innovative Medicine, Edmond, OK, 3Janssen Research & Development,
LLC, a Johnson & Johnson Company, Spring House, PA, 4Janssen Scientific Affairs, LLC, San Diego, CA, USA, San Diego,
5Janssen Global Services, LLC, a Johnson & Johnson Company, Raritan, NJ, USA, Raritan, NJ, 6University of Kansas Medical
Center, Kansas City, KS

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Sjögren’s disease (SjD) is a chronic, systemic autoimmune disease characterized by the presence
of specific autoantibodies (AAb) and lymphocytic infiltration of exocrine glandular tissues. Nipocalimab, an anti-neonatal Fc
receptor (FcRn) mAb, reduces circulating IgG including AAb, by selectively blocking IgG–FcRn interactions. Here, we evalu-
ated the efficacy and safety of nipocalimab in patients (pts) with primary SjD.

Methods: A phase 2 study (DAHLIAS; NCT04968912) included adults (18-75 years) with moderately-to-severely active pri-
mary SjD (total Clinical European League Against Rheumatism Sjögren’s Syndrome Disease Activity Index [clinESSDAI] ≥6)
who were seropositive for anti-Ro60/-Ro52 IgG antibodies. Randomized pts (1:1:1) received intravenous (IV) nipocalimab
5 or 15 mg/kg, or placebo (PBO) every 2 weeks (W) through W22 and protocol-permitted background standard of care.
The primary endpoint of change from baseline (BL) in clinESSDAI score at W24 was chosen to avoid mechanistic bias with
IgG levels. Safety was assessed through W30.

Results: In total, 163 pts were enrolled (nipocalimab: 5 mg/kg, n=53; 15 mg/kg, n=54; PBO, n=56). BL characteristics
were comparable between groups. The nipocalimab 15 mg/kg group met the primary endpoint versus (vs) PBO (least
squares mean difference for 15 mg/kg: –2.65; 90% CI, –4.03, –1.28; p=0.002; for 5 mg/kg: –0.34; 90% CI, –1.71,
1.03; p=0.681; Table 1). Similar improvements in the 15 mg/kg nipocalimab group vs PBO were observed in most sec-
ondary/exploratory endpoints (Table 1), including changes from BL at W24 in Physician Global Assessment of Disease
Severity and ESSDAI score, treatment response according to Sjögren’s Tool for Assessing Response, Composite of
Relevant Endpoints for Sjogren’s Syndrome, and disease activity level response (decrease in ≥1 clinESSDAI domain),
among others. Pt-reported outcome measures numerically improved in the 15 mg/kg nipocalimab group vs PBO. Effi-
cacy outcomes in the 5 mg/kg nipocalimab group were generally similar to PBO. Serious adverse events were reported
in 7.5%, 7.4%, and 5.4% of participants with nipocalimab 5 mg/kg, 15 mg/kg, and PBO, respectively (Table 2). Signif-
icant nipocalimab dose-dependent reductions in IgG and AAb were observed. Severe infections/infections requiring IV
anti-infectives occurred in 3.8%, 1.9%, and 1.8% of patients, respectively, without a clear correlation with IgG nadir;
none were related to study treatment. At W24, changes from BL in albumin, low-density lipoprotein cholesterol, and
total cholesterol were reported at –6.9%, 6.6%, and 8.3%, respectively. No opportunistic infections/severe hypoalbu-
minemia/deaths were reported.
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Conclusion: DAHLIAS, the first study of a FcRn blocker in SjD, showed that nipocalimab led to significant improvement vs
PBO in clinESSDAI and similar trends in other key efficacy endpoints at W24, and is well-tolerated. These results demonstrate
the mechanistic relevance of FcRn inhibition in SjD, indicating the potential pathogenicity of IgG AAb. These findings establish
proof of concept for nipocalimab in SjD and support further evaluation in pts with moderate-to-severe AAb-positive SjD.

Disclosure: J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5;
K. Sivils: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; K. Campbell: Janssen Research &
Development, LLC, 3, Johnson & Johnson, 11; J. Idokogi: Janssen Research & Development, LLC, 3, Johnson & John-
son, 11;K. Lo: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; S. Liva: Janssen Research & Devel-
opment, LLC, 3, Johnson and Johnson, 11; J. Shelton: Janssen, 3, Johnson & Johnson, 11; H. Dhatt: Janssen,
3, Johnson & Johnson, 11; J. Hubbard: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
G. Noaiseh: Janssen, 1, Novartis, 1.

Table 2. Number of Participants With Treatment-Emergent Adverse Events

Table 1. Primary Endpoint, Key Supportive and Secondary Endpoints at Week 24

5141

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2528

Activation of the Hes1/Piezo1 Pathway Promotes Mechanical Stress
Response and Prevents Glucocorticoid-induced Osteoporosis

Nagahiro Ochiai1, Yuki Etani2, Takaaki Noguchi2, Taihei Miura2, Takuya Kurihara2, Yuji Fukuda2, Hidetoshi Hamada2,
Keisuke Uemura2, Kazuma Takashima2, Masashi Tamaki2, Teruya Ishibashi2, Shohei Ito3, Satoshi Yamakawa2, Takashi
Kanamoto2, Seiji Okada2, Ken Nakata2 and Kosuke Ebina2, 1Taisho Pharmaceutical Co., Ltd., Saitama, Saitama, Japan,
2Osaka University, Suita, Japan, 3Taisho Pharmaceutical, Co., Ltd., Saitama, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: This study investigated the diminished expression of Piezo1 (Piezo-type mechanosensitive ion
channel component 1), a mechanosensitive receptor, in bone tissues of both patients and mouse models afflicted with
glucocorticoid-induced osteoporosis (GIOP). The objective was to delineate the contribution and underlying mechanisms
of Piezo1 in GIOP’s pathophysiology and to explore the potential ameliorative effects of activating the Piezo1 pathway.

Methods: Pathophysiological analyses were performed on femoral neck cortical bone samples from GIOP patients and
non-GIOP. A GIOP mouse model was established via subcutaneous dexamethasone (DEX) administration (1 mg/kg, five
times weekly), and mechanical loading stress was applied to the tibiae (-13N, 0.1s, 40 cycles twice weekly). The therapeutic
efficacy of Yoda1 (a Piezo1 activator, administered at 5 μmol/kg intraperitoneally, five times weekly) was evaluated. Cortical
bone RNA sequencing from both human and mouse GIOP/non-GIOP models and in vitro validations using osteocyte-like
MLO-Y4 cells were conducted.

Fig. 1: Yoda1 restores bone structure and reduces the fragility of the femur in a mouse model of GIOP.

5142

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: GIOP patients demonstrated significantly reduced Piezo1 expression, compromised lacuno-canalicular network
(LCN) integrity, and elevated apoptotic cell counts compared to controls. In the GIOP mouse model, DEX-induced reduc-
tions in bone mass, mechanical strength, and bone formation were substantially mitigated by Yoda1 treatment (Fig. 1).
DEX significantly inhibited the increases in bone mass and formation attributable to mechanical stress in mouse tibiae. Cor-
tical bone gene expression analyses revealed DEX-induced downregulation of Piezo1, the upregulation of the bone forma-
tion inhibitor sclerostin, and a higher bone resorption promoter RANKL/OPG ratio, which Yoda1 reversed. In MLO-Y4
cells, Yoda1 restored Piezo1 protein expression, intracellular Ca2+ influx, and subsequent phosphorylation of CaMkII, Akt,
and ERK. RNA sequencing of mechanically loaded GIOP mouse bone tissue and ChIP atlas database analysis identified
Hes1 as a novel Piezo1 transcription factor candidate (Fig. 2). Hes1 knockdown in MLO-Y4 cells markedly reduced Piezo1
expression, while CUT&RUN assays confirmed Hes1’s binding to the Piezo1 promoter region. Furthermore, luciferase
assays verified Hes1’s role in promoting Piezo1 transcription. DEX suppressed, and Yoda1 enhanced, the expression and
phosphorylation of Hes1 in MLO-Y4 cells.

Fig. 2: Differential gene expression analysis in response to mechanical stress under DEX treatment and investigation of the Piezo1 transcription
factor.

Fig. 3: Yoda1-induced enhancement of osteocyte function via Hes1-Piezo1 signaling.
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Conclusion: Our findings reveal a marked reduction in osteocytic Piezo1 expression in both GIOP patients and mouse
models. DEX impeded Piezo1 expression by repressing the expression and phosphorylation of the transcription factor
Hes1, thereby elevating sclerostin levels and the RANKL/OPG ratio. Conversely, Yoda1 augmented Hes1’s expression
and phosphorylation, enhancing Piezo1’s transcriptional activity and expression, ultimately forestalling the bone mass and
strength decline associated with GIOP (Fig. 3). These insights propose Piezo1 and its transcription factor Hes1 as novel
therapeutic targets for GIOP mitigation.

Disclosure: N. Ochiai: Taisho, 3; Y. Etani: None; T. Noguchi: None; T. Miura: None; T. Kurihara: None; Y. Fukuda:
None;H. Hamada: None;K. Uemura: None;K. Takashima: None;M. Tamaki: None; T. Ishibashi: None; S. Ito: None;
S. Yamakawa: None; T. Kanamoto: None; S. Okada: None; K. Nakata: None; K. Ebina: Asahi-Kasei, 6, Daiichi-
Sankyo, 6, Eisai, 6, Eli Lilly, 6.

Abstract Number: 2529

Improving Outcomes and Narrowing Disparities in Juvenile Idiopathic
Arthritis (JIA): A Division-Wide, Equity-Focused Quality Improvement
Project

Dori Abel1, Kirsten Spichiger2, Megan Roman2, William Baar2, Claire O’Malley2, Jay Mehta1, Terri Al’Hadi2, Kerry Ferraro3,
Denique Butler2, Asia Wilson-Sanders2, Catherine Lewis2, Danielle Dodson4 and Jon Burnham1, 1Children’s Hospital of
Philadelphia, Philadelphia, PA, 2Children’s Hospital of Philadelphia, Philadelphia, 3JIA parent and CHOP volunteer, Lower
Gwynedd, PA, 4The Children’s Hospital of Philadelphia, Philadelphia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Although new therapeutics and treat-to-target interventions have improved JIA care, pronounced
racial and ethnic outcome disparities persist. At our center, the mean population-level clinical Juvenile Arthritis Disease Activ-
ity Score (cJADAS) was 2.9, with greater values in non-Hispanic Black (NHB) patients (mean=5.0) compared to non-
Hispanic White (NHW) patients (mean=2.6). By July 2024, we aimed to decrease the mean cJADAS 1) from 2.9 to 2.7 in
the full cohort and 2) by 1.2 units in NHB patients with JIA (50% of baseline disparity gap), without any widening of the
existing gap.

Methods: In early 2023, we began project planning and identified four key drivers (Figure 1): 1) consistent outcome docu-
mentation, 2) application of JIA best practices, 3) providing access to at-risk patients, and 4) team awareness and agency.
In mid-2023, we formally began our interventions, focusing on population management (monthly outreach to patients over-
due for follow up), standardized medication adherence assessments, and clinician engagement (monthly divisional cJADAS
distribution and quarterly data assessment workshops for maintenance of certification (MOC) credit). The cohort consisted
of all patients with a physician diagnosis of JIA seen within the prior 450 days. Metric definitions are presented in Table 1.
Process measures included cJADAS completion (goal >80%), disease activity target attestation (goal >90%), medication
adherence assessment documentation (goal >50%), monthly outreach for overdue visits (goal >75%), and MOC participa-
tion. Our primary outcome was the population-level mean cJADAS. Standard run chart and statistical process control
methods were applied.
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Results: In May 2024, the JIA population at our tertiary care center consisted of 870 patients (68% NHW and 7%NHB), with
a growth of 9.7% in the current fiscal year. The cJADAS documentation rate remained >80%. The mean disease activity tar-
get attestation increased significantly to 95%. After launching a medication adherence assessment, performance has been
stable at 75% of eligible visits. Office outreach occurred in 47% of eligible patients, and appointments for 194 visits were
scheduled. Seventeen providers participated in MOC activities and performed 154 assessments total. After introducing all
interventions by June 2023, we achieved a cohort centerline shift in the mean cJADAS from 2.9 to 2.7. Stratified analyses
revealed improvements in both NHB (5.0 to 4.4) and NHW populations (2.6 to 2.4) (Figure 2). The disparity gap between
NHB and NHW patients closed by 17% (0.4 units).

Figure 1. Key driver diagram.

Figure 2. cJADAS improvement in A) the entire JIA cohort, B) Non-Hispanic Black (NHB), and C) Non-Hispanic White (NHW) patients with JIA.
Centerline shifts were achieved in all three populations assessed.
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Conclusion: Improving JIA outcomes and reducing disparities was feasible at a large tertiary care center. Eleven months
after our interventions began, the mean population-level cJADAS decreased significantly (7% reduction). Although we did
not achieve our initial disparity reduction goal, NHB patients experienced notable improvements (12% reduction in cJADAS).
Refining and sustaining high performance of clinic processes and developing new interventions, including social determi-
nants of health screening, will be needed to further improve outcomes.

Disclosure: D. Abel: None; K. Spichiger: None; M. Roman: None; W. Baar: None; C. O’Malley: None; J. Mehta:
None; T. Al’Hadi: None; K. Ferraro: None; D. Butler: None; A. Wilson-Sanders: None; C. Lewis: None; D. Dodson:
None; J. Burnham: None.

Abstract Number: 2530

Single-cell Multi-omics Analysis of Reactive Lymph Nodes, Affected
Tissues, and Blood Reveals a Naive-like CD4+TRAIL+ T Cell Population
That Differentially Directs Effector Anti-nuclear Antigen Reactive
Responses in Patients with Sjogren’s Syndrome and Systemic Sclerosis

Theodoros Ioannis Papadimitriou1, Prashant Singh2, Arjan van Caam3, Madelon Vonk4, Irene E. van der Horst-
Bruinsma5, Peter van der kraan3, Erik Aarntzen6, Martijn Huijnen7, Hans Koenen8 and Rogier Thurlings1, 1Radboudumc,
Department of Rheumatology, Nijmegen, Gelderland, Netherlands, 2Radboudumc, Department of Medical BioSciences,
Nijmegen, Netherlands, 3Radboudumc, Department of Rheumatology, Nijmegen, Netherlands, 4Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands, 5Department of Rheumatology, Radboud University Medical Centre,
Nijmegen, Netherlands, 6Radboudumc, Department of Medical Imaging, Nijmegen, Netherlands, 7Radboudumc,
Department of Medical BioSciences, Nijmegen, Gelderland, Netherlands, 8Radboudumc, Department of Medical
Immunology, Nijmegen, Gelderland, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

†The sum of the physician and patient/parent global assessment (both 0-10), and active joint count (maximum 10). ‡Options for disease activity
target attestation: at target (inactive disease), at target (low disease activity), and not at target. *Overdue for care defined as patients with JIA
age < 19 with no notation of care transfer and any of the following: appointment date > 1 month after recommended, no appointment and past
recommended follow-up date, or ≥ 180 days since last visit if no recommended follow-up date documented. ¶Patient assessment forms include
documentation of most recent disease activity scores, patient-reported outcomes, need for therapy escalation, appointment dates, scheduling
and social work requests.
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Background/Purpose: Recognition of self-peptides by autoreactive CD4+ T-cells is central to the disruption of immune tol-
erance. Although systemic autoimmune diseases such as Sjogren’s syndrome (SjS) and systemic sclerosis (SSc) are both
immune responsive to anti-nuclear antigens (ANA), the mechanisms underlying their distinct clinical manifestations are
largely unknown. Our aim was to address these mechanisms by identifying auto-reactive T and B cells in multiple tissues
and holistically analyzing their properties.

Methods: To identify reactive lymph nodes containing auto-reactive T and B cells, we performed 18F-fluorolevothymidine
PET scans in patients with SjS (n=10) and SSc (n=10). Ultrasound-guided biopsies were performed to subsequently obtain
PET-avid and PET-negative LNs. In addition matched affected tissues (salivary gland and skin, respectively) were also sam-
pled. To obtain auto-reactive T cells for detailed analysis, ex vivo T-cell stimulation assays (n=40 SSc and 33 SjS) were com-
bined with paired blood, LN and affected tissue multi-modal single-cell techniques (transcriptome, proteome, and TCR/BCR
sequencing) (n=8 SSc and 8 SjS) to identify SSA/SSB and scl70 reactive CD4+ T-cells and B-cells. Flow cytometry and mul-
tiplex immunofluorescence staining were used for validation and detailed analysis of spatial localization of the autoreactive
cells.

Results: In both SjS and SSc, memory ANA-reactive T-cell clones were expanded in the blood compared to healthy individ-
uals and their numbers were associated with disease severity. A proportion of ANA-reactive clones was shared in blood,
LNs, and affected tissues. In comparison to cold LNs, reactive LNs and blood in SjS patients were characterized by
increased SSA/B-reactive Th2, Th17, follicular, and peripheral T-helper populations. Additionally, a naïve-like CD4+TRAIL+
T cell population uniquely occurred in reactive LNs and patients’ blood. In contrast, in SSc patients, reactive LNs and blood
contained predominantly scl70-reactive CD4+ TRAIL+ T cells and no CD4+ effector T cells. This coincided with an increased
presence of expanded autoreactive memory B and plasma cell clones in SjS compared to SSc reactive LNs and affected tis-
sues. Strikingly, in vitro blockade of the TRAIL-DR5 axis increased ANA-reactive T-cell responses and plasma cell differen-
tiation in both diseases.

Conclusion: Our data provide evidence of differential and disease specific autoreactive T cell immunity. Reactive LNs of SjS
patients are characterized by increased ANA-reactive effector T cells and B cells compared to those in SSc patients. Naive-
like CD4+ TRAIL+ ANA-reactive T-cells may differentially regulate the ANA immune response in SjS and SSc. Targeting this
potentially immune regulatory axis will assist in the rational development of tolerogenic treatments for systemic autoimmune
diseases.

Disclosure: T. Papadimitriou: None; P. Singh: None; A. van Caam: None;M. Vonk: Boehringer-Ingelheim, 2, 6, Jans-
sen, 2, 6, Merck/MSD, 6; I. van der Horst-Bruinsma: AbbVie, 2, 5, 12, Fees received for lectures, BMS, 12, Fees
received for lectures, Eli Lilly, 2, MSD, 2, 5, 12, Fees received for lectures, Novartis, 2, Pfizer, 5, 12, Fees received for
lectures, UCB Pharma, 2, 5; P. van der kraan: None; E. Aarntzen: None; M. Huijnen: None; H. Koenen: None;
R. Thurlings: None.

Abstract Number: 2531

CRISPR Deletion Screen in Fibroblasts Identifies Novel Regulators of
Inflammation

Alisa Mueller1, Suppawat Kongthong2, Angela Zou3, Gerald Watts4, Cassandra Murphy2, Hung Nguyen2, Jacqueline
Perrigoue5, Mathew Chamberlain5, Kevin Wei6, Soumya Raychaudhuri2 and Michael Brenner7, 1Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Harvard Medical School,
Boston, MA, 4Harvard Medical School, Brookline, MA, 5Johnson & Johnson, Spring House, PA, 6Brigham and Women’s
Hospital at Harvard Medical School, Boston, MA, 7Brigham andWomen’s Hospital, Harvard Medical School, Newton, MA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: In rheumatoid arthritis (RA), synovial fibroblasts adopt an inflammatory phenotype that catalyzes
pathogenic synovial hyperplasia and ultimately bone and cartilage destruction. However, identifying therapeutic entry points
to modulate synovial fibroblast phenotypes remains challenging. Here, we describe the development and execution of an
in vitro arrayed CRISPR deletion screen and identify novel molecular regulators of stromal inflammation.

Methods: To generate a custom arrayed CRISPR library for screening, integrated analyses of bulk and single-cell RNA-
sequencing (scRNAseq) datasets from OA and RA were used to generate a composite ranking of all genes based on several
criteria including expression, upregulation in RA, enrichment in inflammatory fibroblast subsets, fibroblast specificity, and
predicted functional relevance. For CRISPR deletion, synovial fibroblasts were nucleofected with guide RNA (gRNA)-Cas9
ribonucleoprotein complexes targeting gene candidates and controls. Cells were cultured for 7 days and stimulated for
16 hours with a combination of TNF-α, IL-17, IFN-γ, and IL-1β, cytokines relevant in RA pathogenesis. Cells and supernatant
were processed for downstream bulk RNAseq and ELISA analyses, Western blot, qPCR, and functional assays. Genes
upregulated on cytokine stimulation of non-transfected controls were used to develop stromal inflammation signatures.

Results:We performed individual CRISPR deletion of 132 genes in an arrayed screen of human RA synovial fibroblasts and
evaluated the impact on inflammatory cytokine activation through RNAseq of cell lysates and ELISA of cell culture superna-
tant (Fig 1A). As a proof-of-concept, we show that deletion of genes known to be active in RA signaling pathways, including
RELA, TNFR1, STAT1, and IL1R1, abrogates secretion of pathogenic cytokines (Fig 1B) and attenuates transcriptional
changes associated with cytokine stimulation (Fig 1C). Two methods were used for hit calling: one based on enrichment in
a stromal inflammation gene signature (Fig 2) and another based on protein expression (Fig 3), and we highlight one hit from
each approach. In RNAseq analyses, stromal inflammation signature scores were calculated to identify genes whose

Figure 1: Development of a stromal CRISPR deletion screening strategy. A) Schematic of optimized CRISPR screening protocol. For B) and C), the
term “null controls” indicates CRISPR conditions that are not expected to have an impact on fibroblast response to cytokine stimulation including
the use of no gRNAs, non-targeting gRNAs, and deletion of genes that are predicted not to alter cytokine response (including the gene B2M). The
term “inhibitory controls” (labeled by the genes targeted by gRNAs including RELA, TNFR1, STAT1, and IL1R1) indicates CRISPR conditions that
are expected to target pathways associated with cytokine stimulation. Hence, their deletion is predicted to inhibit cytokine response. B) Validation
of the screening strategy by ELISA measurement of the indicated analytes in synovial fibroblast culture supernatant after stimulation with a combi-
nation of cytokines including TNF-α, IL-17, IFN-γ, and IL-1β. Inhibitory controls show decreased cytokine expression in distinct patterns relevant to
the control gene targeted for deletion. NTC, non-targeting control. C) Principal component analysis (PCA) plot of RNAseq data. In the left panel,
only “null controls” are plotted, and transcriptional changes associated with cytokine activation are shown to separate along the PC1 axis. Non-
stimulated conditions are shown with a blue outline and cytokine-stimulated conditions illustrated with a red outline. In the right panel, “inhibitory
controls” which have been cytokine-stimulated are overlaid onto the PCA plot. Deletion of inhibitory control genes attenuates transcriptional
changes seen with cytokine activation in synovial fibroblasts.
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Figure 2: Transcriptional analysis reveals novel targetable genes involved in stromal pathogenicity including NFIL3. A) Stromal inflammation scores
projected onto a PCA plot of RNA sequencing data from cytokine-activated synovial fibroblasts that have undergone CRISPR deletion of candi-
dates and controls. Each circle represents a single replicate of a candidate gene target or control. A color sliding scale is projected onto candidate
genes with red indicating high stromal inflammation signature enrichment and blue indicating decreased enrichment. Controls are labeled in grey
with gene names. B) Western blot showing protein knockdown of NFIL3 after gene deletion by CRISPR. C) Violin plot illustrating stromal inflamma-
tion scores for each screen target with replicates averaged. The red circle indicates NFIL3, which exhibits one of the highest stromal inflammation
scores upon deletion. D) Bar chart showing upregulation of matrix metalloprotease (MMP) transcripts in the setting of NFIL3 gene deletion as
detected by qPCR.

Figure 3: Cytokine secretion profiles identify genes that alter fibroblast inflammatory potentiation including SIX1. A) Histogram depicting normalized
concentrations of IL-6 in supernatant from the CRISPR screen candidates and controls as an example of one of ten analytes measured by ELISA.
Replicates are shown for non-targeting controls with no cytokine stimulation (white), non-targeting controls with cytokine stimulation (black), and
CRISPR gene candidates (grey). SIX1 CRISPR deletion reduces secreted IL-6 concentration (blue arrow). Log2 transformation of this IL-6 data
is depicted in the violin plot in (C) along with other analytes. B) Western blot illustrating knockdown of SIX1 protein with CRISPR deletion. C) Violin
plot with ELISA analytes indicated on the x-axis and the concentrations plotted along the y-axis, which are shown as a log2 transformation of the
normalized concentrations. Each dot represents an individual replicate of each gene candidate targeted by gRNAs. SIX1 CRISPR deletion is
highlighted in blue showing decreased secretion of multiple cytokines. D) Validation of cytokine downregulation with SIX1 CRISPR deletion in syno-
vial fibroblast cell lines from multiple RA patients.
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CRISPR deletion enhanced or decreased inflammatory potentiation (Fig 2A). Targeting NFIL3 (Fig 2B), a transcription factor
implicated in JIA and arthritis severity in mouse models, results in strong enrichment of the inflammation gene signature (Fig
2C) and upregulation of matrix metalloproteases (Fig 2D), suggestive of an invasive phenotype. In protein analyses, the con-
centrations of ten selected inflammation markers were measured by ELISA to identify candidates that altered cytokine and
chemokine secretion (Fig 3A, IL-6 shown). Deletion of SIX1 (Fig 3B), a transcription factor known to promote cell proliferation
and tumorigenesis, potently decreased secretion of several cytokines (Fig 3C), which was validated in multiple RA cell lines
(Fig 3D).

Conclusion: Here, we show the utility of CRISPR deletion screens to identify novel regulators of fibroblast activation and
pathologic effector functions. Hits identified and pathways they regulate may be considered for drug development.

Disclosure: A. Mueller: None; S. Kongthong: None; A. Zou:; G. Watts: None; C. Murphy: None; H. Nguyen: None;
J. Perrigoue: Johnson & Johnson, 3, 11; M. Chamberlain: Gilead, 11, Janssen, 3, 11, Pfizer, 11; K. Wei: 10X Geno-
mics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nim-
bus, 2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2; M. Brenner: GlaxoSmithKlein(GSK), 2, Mestag Therapeutics,
2, 11, Moderna, 2.

Abstract Number: 2532

Mortality in Patients with Pre-existing Autoimmune Disease on Immune
Checkpoint Inhibitor Therapy

Gregory Challener1, kevin sheng-kai ma1, Minna Kohler1, Chio Yokose2 and Hyon K. Choi3, 1Massachusetts General
Hospital, Boston, MA, 2Massachusetts General Hospital, Waltham, MA, 3Massachusetts General Hospital, Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Plenary III
Session Type: Plenary Session
Session Time: 9:00AM–10:30AM

Background/Purpose: There is growing awareness that immunotherapy-related adverse events (iRAE) from immune
checkpoint inhibitor (ICI) therapy are being correlated with treatment outcomes of various cancers. Patients with pre-existing
autoimmune disease (AID) continue to be excluded from ICI clinical trials. It is important to understand whether patients with
pre-existing AID respond differently to ICI therapy and thereby have a different mortality risk or increased risk of iRAE com-
pared to patients without AID. Several recent studies suggest equivalent survival rates in patients with AID [1,2,3], though
the largest study by Tang et al. was limited by short follow-up duration. The objective of this study was to assess mortality
risk in a national cohort of patients with pre-existing AID being treated with ICI therapy.

Methods: We conducted a cohort study using the TriNetX Diamond network, a large, multi-center network of
U.S. electronic health records. International Classification of Diseases, Tenth Revision (ICD-10) codes were used to identify
patients with pre-existing AID on anti-programmed death-1/programmed death ligand-1 (PD-1/PD-L1) immunotherapy for
the most common malignancies treated with ICI therapy (C34: bronchus and lung, C15-26: digestive organs, C43: mela-
noma, and C64-68: urinary tract). We analyzed rates of mortality following ICI initiation. Propensity score matching included
factors to adjust for demographics and co-morbidities. Kaplan-Meier analysis and Cox proportional hazards models were
used to estimate the probability of the outcome of interest.
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Results: A total of 25,153 patients on ICIs with known AID and 78,547 patients without known AID were included. Prior to
propensity score matching, the rate of mortality at last follow-up was 40.0% in those with known AID and 38.1% in those
without pre-existing AID with hazard ratio (HR) for mortality of 1.07 (95% CI 1.05-1.10). The AID patient population had nota-
bly higher rates of cardiovascular comorbidities when compared to those without known AID including higher rates of type
2 diabetes mellitus (42.0% vs 24.8%, respectively), chronic kidney disease (25.6% vs 15.5%, respectively), and ischemic
heart disease (39.2% vs 28.4%). After 1:1 propensity score matching, there were two cohorts of 23,714 patients
(Table 1). No significant mortality difference was observed between these groups with rates of mortality at last follow-up of
39.8% in the AID population compared to 40.2% in the population without AID with observed HR for mortality of 0.97
(95% CI 0.94-1.00) with Kaplan-Meier survival curve depicted in Figure 1.

Conclusion: This study of a large population of patients receiving ICI therapy provides further evidence that there is no sig-
nificant difference in mortality risk in patients with pre-existing AID compared to those without.

References

1. PMID: 35797031
2. PMID: 35188215
3. PMID: 37841635
4. PMID: 36636443
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Disclosure: G. Challener: None; k. sheng-kai ma: None; M. Kohler: Janssen, 12, medical advisory board, Novartis,
12, medical advisory board, Setpoint Medical, 5, Springer Publications, 9; C. Yokose: None; H. Choi: Ani, 1, Horizon,
1, 5, LG, 1, Protalix, 1, Shanton, 12, DSMB.

Abstract Number: 2533

Genome-wide Association of Rheumatoid Arthritis in the African
Ancestry Identifies HLA Amino Acid Polymorphisms of Risk

Harrison Zhang1, Saori Sakaue2, Daniel Posner3, Jing Cui4, Dorris Yang5, Ashley Budu-Aggrey6, Yuk-Lam Ho3, Lauren
Costa3, Rachael Matty3, Selena Huang1, Paul Monach7, Kazuyoshi Ishaigaki8, Monika Maripuri7, Connor Melley7, Vidisha
Tanukonda7, Rahul Sangar3, Gregory McDermott9, Mary Jeffway1, Vincent Laufer10, Yukinori Okada11, Ian Scott12,
S. Louis Bridges13, Kelly Cho3, Chuan Hong14, Jennifer E. Huffman15, Tianxi Cai16, Soumya Raychaudhuri1 and Katherine
Liao1, and the VA Million Veteran Program, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham and Women’s
Hospital, Cambridge, MA, 3U.S. Department of Veterans Affairs, Boston, MA, 4Brigham Women’s Hospital, Boston, MA,
5Harvard Medical School, Cambridge, MA, 6Bristol Medical School, Manchester, United Kingdom, 7VA Boston Healthcare
System, Boston, MA, 8Keio University School of Medicine, Tokyo, Japan, 9Brigham andWomen’s Hospital, Brookline, MA,
10Michigan Medicine, Birmingham, AL, 11Graduate School of Medicine, the University of Tokyo, Tokyo, Japan, 12School of
Medicine, Keele University, Keele, United Kingdom, 13Division of Rheumatology, Weill Cornell Medical College, New York,
NY, 14Duke University, Durham, NC, 15VA Boston Healthcare System, Palo Alto, 16Harvard T.H. Chan School of Public
Health, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The association between RA and the MHC is largely explained by five amino acid (AA) positions:
DRB1 positions 11, 13, 71, and 74, HLA-B position 9, and DPB1 position 9. However, these prior studies are from popula-
tions genetically similar to individuals of European (EUR) ancestry, lacking data from individuals of African (AFR) ancestry. The
Veteran Affairs (VA) Million Veteran Program (MVP), a diverse mega-biobank, provided an opportunity to fill this gap and
compare RA genetics between individuals from AFR and EUR population.

Methods: VA MVP is a cohort of U.S. veterans ( >29% non-EUR ancestry) with linked electronic health record (EHR) and
genotype data. Superpopulation membership (AFR, EUR) was based on genetic similarity to the 1000 Genomes Project ref-
erence panel. SNP2HLA was used to impute AAs and HLA alleles for seven genes. RA was defined with a phenotyping algo-
rithm with a positive predictive value of 0.94 in both AFR and EUR. Omnibus testing across all AA positions controlling for
age, sex, and population stratification estimated the total genetic effect on RA from polymorphic residue variation at an AA
position. In a conditional haplotype manner, further rounds of omnibus testing were completed, conditioning on the most
significant position of the prior round, to isolate a sequence of AA positions with independent effects. This was performed
until no positions remained after Bonferroni correction (P< 0.05/1823). AFR-specific RA risk haplotypes were constructed
from identified AA positions and effect sizes were estimated using multivariate logistic regression. HLA haplotype effect sizes
were replicated using pooled data from two independent AFR RA cohorts (CLEAR: 348 RA, 1004 control; GENRA: 166 RA,
867 control).

Results:We studied 1,522 RA and 116,568 non-RA Veterans from AFR with mean age 57 years, 14% female, and 70%
seropositive. GWAS of the non-HLA region did not reveal novel associations. In line with prior studies, DRB1 positions
11 and 13 had the strongest association with RA (Figure 1A). In DRB1, controlling for position 11 identified position
85, distinct from secondary position 71 identified in EUR (Figure 1B). We then isolated the genetic effects of HLA-B
position 9 and DQB1 position 37 on RA phenotype independent of DRB1 (Figure 2). Effect sizes of haplotypes from
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Figure 1: Forward conditional haplotype discovery using omnibus testing of the amino acid positions of HLA-DRB1 in the Million Veteran Program
African population identified associations with positions 11, 13, and 85. Rheumatoid arthritis shared epitope positions 70-74 in DRB1 are repre-
sented as asterisks.

Figure 2: Additional forward conditional haplotype discovery using omnibus testing of all other HLA amino acid positions outside of HLA-DRB1 in
the Million Veteran Program African population identifies associations with HLA-B position 9 and HLA-DQB1 position 37. Rheumatoid arthritis
shared epitope positions 70-74 in DRB1 are represented as asterisks.
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discovered positions across the MHC are reported in Table 1. The DRB1 haplotype with valine, histidine, and valine at
positions 11, 13, and 85 respectively had the strongest association magnitude (OR=2.07, 95% CI=1.78-2.41). Effect
sizes in the validation cohort were concordant with MVP (Table 1). The addition of previously unreported AFR haplo-
types in this study to a genetic risk model using EUR-based haplotypes did not significantly improve model fit in EUR
(Omnibus P=0.02) but significantly improved model fit in AFR (Omnibus P=3.07 x 10−9), suggesting distinct effects
in AFR.

Conclusion:We identified distinct risk haplotypes that better characterize RA genetic architecture in AFR. Notably, some of
the most significant haplotypes did not include the conventional ‘shared epitope’ alleles. These data contribute to construct-
ing population-specific polygenic risk scores.

Disclosure: H. Zhang: None; S. Sakaue: None; D. Posner: None; J. Cui: None; D. Yang: None; A. Budu-Aggrey:
None; Y. Ho: None; L. Costa: None; R. Matty: None; S. Huang: None; P. Monach: HI-Bio, 2; K. Ishaigaki: None;
M. Maripuri: None; C. Melley: None; V. Tanukonda: None; R. Sangar: None; G. McDermott: None; M. Jeffway:
None; V. Laufer: None; Y. Okada: None; I. Scott: None; S. Bridges: None; K. Cho: None; C. Hong: None;
J. Huffman: None; T. Cai: None; S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock
Ventures, 2; K. Liao: None.

Abstract Number: 2534

Deciphering Complement-dependent Macrophage Phenotypes in
Human Rheumatoid Arthritis Using Combined Computational-
experimental Single-cell Omics

Juan Vargas1, Ian Mantel2, Jun Inamo3, Nirmal Banda1, Anna Helena Jonsson3, Kevin Wei4, Deepak Rao5, Susan
Goodman6, Kevin Deane7, Jennifer Seifert8, Jennifer Anolik9, Michael Brenner10, Soumya Raychaudhuri11, Trent
Woodruff12, the Accelerating Medicines Partnership (AMP) RA/SLE Network13, Michael Holers14, Laura Donlin15 and Fan
Zhang16, 1The University of Colorado, Aurora, CO, 2WEILL CORNELL MEDICINE, New York, NY, 3University of Colorado
School of Medicine, Aurora, CO, 4Brigham and Women’s Hospital at Harvard Medical School, Boston, MA, 5Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA, 6Hospital for Special Surgery, New York 10025, NY, 7University
of Colorado Denver Anschutz Medical Campus, Aurora, CO, 8University of Colorado and Oklahoma Medical Research
Foundation, Aurora, CO, 9University of Rochester Medical Center, Rochester, NY, 10Brigham Women’s Hospital, Boston,

Table 1. Estimated multivariate effect sizes of the risk haplotypes and amino acids associated with rheumatoid arthritis in Million Veteran Program
African population and pooled data from two independent validation cohorts also from the African population (CLEAR and GENRA).
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MA, 11Brigham and Women’s Hospital, Boston, MA, 12University of Queensland, Brisbane, Australia, 13AMP RA/SLE
consortium, Aurora, CO, 14Division of Rheumatology, University of Colorado School of Medicine, Aurora, CO, 15Hospital
for Special Surgery, New York, NY, 16University of Colorado, Aurora, CO

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The complement system is a major component of innate immunity and plays a vital role in experi-
mental models of autoimmune disease pathogenesis. In patients with rheumatoid arthritis (RA), complement activation pro-
teins generated in the synovium can interact with macrophages, promoting inflammation and disrupting tissue homeostasis
for RA. However, it remains to be determined how specific complement components directly modulate cell-type functions.
Understanding this may generate alternative therapeutic targets for RA.

Methods:We have generated a comprehensive RA synovial single-cell atlas and classified the spectrum of RA biopsies into
six tissue phenotypes (Zhang, et al, Nature, 2023)1. In this current study, we linked single-cell transcriptomic expression of
complement activation pathway components and receptors for effector proteins with cell-type heterogeneity and tested sig-
nificant associations with different tissue types. Next, we characterized myeloid cell differentiation and aligned specific com-
plement gene expression to myeloid functional states. Further, we established an in vitro co-culture system to evaluate the
impacts of complement inhibitors on the transcriptional phenotype of macrophages.

Results: We generated a complement cellular graph characterizing interactions between complement components and
cell-type patterns in RA synovium. The complement components present unexpected distinct transcriptomic expression
across cell types (Fig. 1). Within myeloid cells, we identified a myeloid cell differentiation axis revealing that complement com-
ponents C1QA-B, C3AR1, and C2 expressions correlated with anti-inflammatory/phagocytic functions; while complement
components FCN1 and CFP expression correlated with pro-inflammatory function (Fig. 2). Further, we identified a particular
subtype, MERTK+HBEGF+ tissue macrophage, which is enriched in lymphocyte-low tissues and marked by the pro-
inflammatory complement 5 receptor C5AR1, and inflammatory TNF signaling pathway-associated signatures like TNF,
CXCL2, and CXCL3 (Fig. 3A). Intriguingly, we found that the addition of an inhibitor of C5aR1 suppressed inflammatory
and interferon responses, while upregulating tissue protective phagocytic programs (Fig. 3B-C). Moreover, we revealed that
the abundance of complement-dependent receptor-ligand (C5AR-C5 and C3AR1-C3) are correlated across RA patients
(Fig. 3D), suggesting potential complement pathway crosstalk that impacts synovial macrophages and fibroblasts.

Fig. 1. Single-cell expression distributions of complement components across cell types and cell states in rheumatoid arthritis synovial tissues.
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Conclusion: Through systematically aligning complement pathways with synovial heterogeneity, we found that modulating
complement pathways in the MERTK+ macrophages could improve homeostatic function. This combined computational-
experimental approach in human synovium and ex vivo systems brings insights into new complement pathway-modulated
macrophage targets that upon rewiring may restore tissue homeostasis for RA. This is promising to provide a roadmap for
other complex pathways in autoimmune disease tissues.

Reference

1. Zhang, F. et al. Deconstruction of rheumatoid arthritis synovium defines inflammatory subtypes. Nature 623, 616–
624 (2023).
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Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; D. Rao: Amgen, 6, AnaptysBio, 2, Astra-
Zeneca, 1, Bristol-Myers Squibb, 2, 5, GlaxoSmithKline, 2, HiFiBio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2;
S. Goodman: Novartis Corporation Pharmaceuticals, 5, UCB, 1; K. Deane: Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 6, Gilead, 5, Inova, 6, 12, Material Support, ThermoFisher, 5, 6; J. Seifert: None; J. Anolik: None;
M.Brenner: GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Moderna, 2;S. Raychaudhuri: Janssen, 1, Mestag,
8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2; T. Woodruff: None; t. RA/SLE Network: None;M. Holers:
None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Karius, Inc., 5, Stryker, 2; F. Zhang: None.

Fig. 2. Myeloid-specific single-cell trajectory analysis revealed a myeloid cell differentiation trajectory from phagocytic to pro-inflammatory lineage.
A. Complement components C1QA-B, C3AR1, and C2 expressions correlated with anti-inflammatory/phagocytic functions, B. Complement
components FCN1 and CFP expressions correlated with pro-inflammatory function. Spearman correlation R is shown and p < 2.2 e-16.

Fig. 3. The addition of an inhibitor of C5aR1 suppressed inflammatory and interferon responses, while upregulated tissue protective phagocytic
programs. A. Unique signatures for METK+HBEGF+ macrophage phenotype by single-cell RNA-seq, B. Effect of C5aR1 antagonist on transcrip-
tional phenotype of tissue macrophages, C. Down-regulated interferon and inflammatory pathways after applying C5aR1, D. Across cell type anal-
yses revealed complement-development receptor-ligand correlations. Spearman correlation and p-value are shown.
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Abstract Number: 2535

The Lipidomic and Proteomic Profiles in Antiphospholipid Syndrome
Patients Are Intricately Linked to Disease Pathogenesis and Modulated
by Ubiquinol Supplementation

Chary Lopez-Pedrera1, Beatriz Vell�on-García2, Mª Angeles Aguirre-Zamorano3, Sagrario Corrales4, Ismael S�anchez
Pareja4, Laura Muñoz-Barrera4, Tom�as Cerd�o4, Pedro Segui5, Christian Merlo5, María del carmen �abalos-Aguilera5,
Nuria Barbarroja4, Alejandro Escudero-Contreras6, Rafaela Ortega-Castro7, José Manuel Villalba8 and Carlos Perez-
Sanchez4, 1IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Andalucia, Spain, 2Department of Cell Biology,
Immunology and Physiology, University of Cordoba (UCO), Agrifood Campus of International Excellence, (ceiA3) /
Rheumatology Service, Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University
Hospital, University of Cordoba, Cordoba, Spain, 3IMIBIC/Reina Sofia Hospital/University of Cordoba, CÓRDOBA,
Andalucia, Spain, 4IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 5Rheumatology Service,
Maimonides Institute of Biomedical Research of Cordoba (IMIBIC), Reina Sofia University Hospital, University of
Cordoba, Cordoba, Spain, 6Reina Sofia University Hospital, C�ordoba, Spain, 7Hospital Reina Sofía, Cordoba, Andalucia,
Spain, 8Department of Cell Biology, Immunology and Physiology, University of Cordoba (UCO), Agrifood Campus of
International Excellence, (ceiA3), Cordoba, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose:

This study aims to:

1) Characterize the circulating lipidomic and proteomic profiles of APS patient and analyse its association with clinical
features.

2) Investigate the short-term effects of ubiquinol supplementation (reduced coenzyme Q10).

3) Asses in vitro the impact of the circulating molecular alterations on the activity and molecular profiles of macrophages and
endothelial cells.

Methods: 129 primary APS patients and 43 healthy donors (HD) underwent clinical and molecular characterization. Serum
levels of 92 cardiovascular-related proteins were assessed using proximity extension assay (PEA, Olink/Cobiomic). Serum
lipidomic profile was evaluated using nuclear magnetic resonance (NMR) metabolomics ( >250 metabolites, Nightingale).
Unsupervised clustering analysis was conducted to stratify patients based on molecular and clinical features. Changes in
the molecular profiles of 15 APS patients receiving Ubiquinol supplementation for 1 month were evaluated (NCT02218476
trial). In vitro studies exposed macrophages from HD and endothelial cells (HUVEC) to serum from APS patients combined
with CoQ to asses their functional impact.

Results: Proteomic analysis identified 33 altered CVD-related proteins in APS serum compared to HD, directly associated
with key clinical features such as thrombosis, autoinmmunity, thrombotic risk score (aGAPSS), etc. Besides, APS patients
exhibited significant alterations in 53 metabolites, including reduced atheroprotective lipids (HDL, sphingomyelins, and
phospholipids), as well as increased pro-atherogenic mediators (VLDL, LDL). Unsupervised clustering analysis identified
two patient subgroups. Cluster 2 (C2), compared to cluster 1 (C1), had higher levels of VLDL, LDL, triglycerides, fatty acids,
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etc., and higher prevalence of arterial thrombosis, elevated aGAPSS ( >9), and traditional CVD risk factors. Interestingly, sev-
eral correlations among altered proteins and metabolities were indentified.

In vivo Ubiquinol treatment partially reversed altered lipidomic and proteomic profiles in APS patients, reducing pro-
atherogenic and increasing anti-atherogenic markers.

In vitro, pre-treating macrophages and HUVECs with CoQ prior to exposing them to serum from APS patients belonging to
the highest CVD risk cluster (C2), prevented the induced alteration of CVD markers in both cell types as well as formation of
foam cells in monocytes.

Conclusion:

1. APS patients display an altered lipidomic and proteomic profile directly associated with an increased CVD risk.

2. In vivo, ubiquinol supplementation restored disrupted circulating lipidomic and proteomic profiles in AP patients, highlight-
ing its cardiovascular benefits.

3. In vitro studies revealed that the altered molecular profiles of APS patients amplify the pro-atherogenic profile of macro-
phages and HUVECs, which was mitigated by CoQ supplementation.

Fundings: PI21/0591 & CD21/00187 funded by ISCIII and the European Union. RD21/0002/0033 funded by ISCIII and by
the European Union-NextGeneration EU, via Plan de Recuperaci�on, Transformaci�on y Resiliencia (PRTR).
RYC2021-033828-I. PID2022-141500OA-100.

Disclosure: C. Lopez-Pedrera: Eli Lilly, 5; B. Vell�on-García: None;M. Aguirre-Zamorano: None; S. Corrales: None;
I. S�anchez Pareja: None; L. Muñoz-Barrera: None; T. Cerd�o: None; P. Segui: None; C. Merlo: None; M. �abalos-
Aguilera: None; N. Barbarroja: None; A. Escudero-Contreras: None; R. Ortega-Castro: None; J. Villalba: None;
C. Perez-Sanchez: None.

Abstract Number: 2536

Trans-Disease Microbial Biomarkers of Protection and Pathogenesis in
Autoimmune Conditions: Results from the AMP AIM Consortium

Kevin Bu1, Rebecca Blank2, Adam Cantor1, Alba Boix-Amoros3, Jose Scher4 and Jose Clemente1, and Accelerating
Medicines Partnership and Immune-Mediated Diseases Network (AMP AIM), 1Icahn School of Medicine at Mount Sinai,
New York, NY, 2NYU, New York, NY, 3Icahn School of Medicine, New York, NY, 4New York University School of Medicine,
New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Autoimmune and immune-mediated diseases (AIMDs) affect over 20 million Americans. Although
AIMDs have distinct symptomatology, there is significant overlap in their treatment, suggesting overlap between their mech-
anisms of pathogenesis. While microbial factors have been previously investigated as a risk factor for AIMDs, most studies
have considered AIMDs in isolation. Here, we hypothesize that integrative analysis across patients with different AIMDs will
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identify protective and pathogenic microbial biomarkers that are shared across AIMDs or specific to each disease, and that
these features will correlate with host phenotype and clinical severity.

Methods: As a part of the AcceleratingMedicines Partnership – Autoimmune and ImmuneMediated Diseases (AMP AIM) pro-
gram, we obtained, sequenced and analyzed stool samples from 126 subjects from new onset, biologic-naïve patients across
six AIMDs: rheumatoid arthritis (RA; n=43), psoriasis (PsO=28), psoriatic arthritis (PsA=28), Sjögren’s syndrome (SJ=10), non-
Sjögren’s SICCA (NSS=12), and systemic lupus erythematosus (SLE = 5). In addition, we obtained samples from 6 healthy
controls. Microbiome was characterized using 16S rRNA gene sequencing and analyzed with QIIME2 and the GreenGenes
2 reference taxonomy. Differential microbial features were identified via LEfSe and correlated with metadata using CUTIE.

Results: Compared to healthy controls, AIMD patients exhibited significantly lower alpha diversity (Kruskal-Wallis, p < 0.05
for all diseases) and different microbial composition (PERMANOVA p< 0.05 for PsA, SS, NSS; p< 0.10 for PsO, RA; p < 0.15
for SLE). Compared with healthy controls, we found several taxa differentially enriched in each disease, but none shared
across all AIMDs: SS, Ruthenibacterium spp.; NSS, Coprococcus spp.; SLE, B. huniformis; RA; Prevotella spp. &
A. indistinctus; PsO Oscillospirales order; PsA, C. innocuum. We observed a significant depletion of P. faecium in all AIMDs
(p=0.002). Correlation analyses between taxa and metrics of inflammation and clinical disease severity revealed that
P. faecium was negatively correlated with serum CRP in PsA patients (p=0.017). In PsA and RA patients, P. copri was pos-
itively correlated with swollen and tender joint counts (p=0.005 and p=0.01).

Conclusion: Microbiome was significantly different in patients with AIMDs compared to healthy controls, with decreased
diversity and distinct composition. We identified several taxa enriched in each AIMD (SS, Ruthenibacterium spp.; NSS,
Coprococcus spp.; SLE, B. huniformis; RA; Prevotella spp. & A. indistinctus; PsO Oscillospirales order; PsA,
C. innocuum), and a general depletion of P. faecium across all diseases. This short-chain fatty acid producer was negatively
correlated with CRP, suggesting that the reduced abundance of this bacteria in AIMDs represents an impaired protective
mechanism. Overall, our integrative analysis across AIMDs suggest that while the microbes that associate with pathogenesis
are likely unique to each disease, mechanisms of protection (or their lack) tend to be shared. Future analyses will evaluate
microbial pathways across AIMDs to further elucidate potential mechanisms of disease modulation.

Disclosure: K. Bu: None; R. Blank: None; A. Cantor: None; A. Boix-Amoros: None; J. Scher: Bristol-Myers
Squibb(BMS), 2, Janssen, 2, 5, Pfizer, 2, 5, UCB, 2; J. Clemente: None.

Abstract Number: 2537

Sjögren’s Disease and Non-Sjögren’s Sicca Patient Subsets Exhibit Cell
Type-specific Transcriptional Dysregulations That May Identify Early
Molecular Predictors of Disease Transition

James Li1, Chuang Li2, Bhuwan Khatri2, Anna Stolarczyk2, Kandice Tessneer2, Astrid Rasmussen2, Joel Guthridge2, Judith
James2, Robert Hal Scofield2, He Li3, A. Darise Farris2, Kathy Sivils4 and Christopher Lessard2, 1University of Oklahoma
Health Sciences Center, Oklahoma City, OK, 2Oklahoma Medical Research Foundation, Oklahoma City, OK, 3Janssen
Research & Development, LLC, Therapeutics Discovery, Spring House, PA, 4Johnson & Johnson Innovative Medicine,
Edmond, OK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: Sjögren’s disease (SjD) is an autoimmune disorder characterized by inflammatory destruction of
the exocrine glands. SjD heterogeneity has been described through the presence or absence of the anti-SSA/Ro auto-
antibody. Previous studies examining whole blood of SjD patients reported transcriptional differences between
SSA/Ro+ and SSA/Ro− subtypes. Here, we leveraged single-cell transcriptomics in peripheral blood mononuclear cells
(PBMCs) to refine our understanding of cell type-specific variation in pathogenic pathways across different subpopula-
tions of SjD patients.

Methods: PBMCs were isolated from human subjects with SjD, subjects with sicca symptoms not meeting SjD criteria, and
healthy controls. Subjects were stratified into Groups 0-7 (Fig.1). 10X Genomics Chromium Single Cell RNA-sequencing
was performed and sequencing data were demultiplexed using the 10X Genomics Cell Ranger (v 7.0.0) pipeline and aligned
to the GRCh38 human genome. After quality control, 789,780 cells were integrated and clustered using Seurat1. Differential
expression (DE) analyses were performed using NEBULA2. Significantly DE transcripts were input into Ingenuity Pathway
Analysis (IPA).

Results: Our analyses confirmed previously reported overexpression of type 1 interferon (T1IFN)-related genes in the
anti-SSA/Ro+ subset of SjD patients (group 7). Upregulation of T1IFN signaling was also present in patients who were
anti-SSA/Ro+ but did not meet SjD criteria (group 4). In memory B cells, many pathways involving energy production,
cellular proliferation, and cell migration were upregulated in groups 4 and 7 (Fig. 2A). Dysregulation of CD16 monocytes
was primarily seen in groups 2, 4, and 5. An increase in S100 signaling was also observed in these groups. Group

Figure 1. Schematic depicting application of the 2016 ACR/EULAR SjD criteria to subset n=135 subjects from the Oklahoma Sjögren’s Cohort into
8 subphenotype groups. ANA, anti-nuclear antibodies; OSS, Ocular Staining Score; WUSF, whole unstimulated salivary flow; FS, focus score.

Figure 2. Pathway analyses of differentially expressed (DE) transcripts revealed cell type- and patient group-specific dysregulation. Significantly DE
transcripts (adjusted p<0.05) for each patient group compared to control (group 0) were analyzed by IPA. Plots show upregulated (red) and down-
regulated (blue) pathways in (A) memory B cells, (B) CD16 monocytes. (C) CD14 monocytes, (D) memory CD4 T cells, and (E) natural killer cells.
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4 displayed a unique CD16 monocyte transcriptional profile distinguished by increased activity in immunoregulatory
pathways and decreased activity in chaperone-mediated autophagy and translation-coupled pathways (Fig. 2B). A dif-
ferent pattern emerged in CD14 monocytes – increased autophagy in group 4 but decreased autophagy in group
7. Outside of autophagy, CD14 monocytes showed similar trends in downregulation of common pathways in groups
4 and 7: IL-6, mTOR, and RAR activation among others (Fig. 2C). Most patient groups showed similar trends in NK cell
dysregulation, where IL-10 and PPAR signaling were upregulated while IL-1, IL-12, IL-27, and many other pathways
were downregulated (Fig. 2E).

Conclusion: Immune cells demonstrate cell type-specific dysregulation in key pathways governing the differentiation of
unique cell types and regulation of immune responses, both in patients who meet SjD criteria and those with non-SjD sicca.
Further analyses of shared underlying processes could help elucidate molecular predictors of the transition from early symp-
toms to confirmed disease.

References: 1. Satija, R. et al. Spatial reconstruction of single-cell gene expression data. Nature Biotechnology 33,
495-502 (2015); 2. He, L. et al. NEBULA is a fast negative binomial mixed model for differential or co-expression
analysis of large-scale multi-subject single-cell data. Commun Biol 4, 629 (2021).

Disclosure: J. Li: None;C. Li: None;B. Khatri: None; A. Stolarczyk: None;K. Tessneer: None; A. Rasmussen: None;
J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; J. James: GlaxoSmithKlein(GSK), 1, Progentec Diag-
nostics, Inc., 5, 10; R. Scofield: Johnson and Johnson Innovative Medicine, 1, Merck, 1; H. Li: Janssen Research &
Development, LLC, 3, Johnson & Johnson, 11; A. Farris: Johnson and Johnson Innovative Medicine, 5;K. Sivils: Jans-
sen Research & Development, LLC, 3, Johnson & Johnson, 11; C. Lessard: Johnson and Johnson Innovative Medi-
cine, 2, 5, Johnson and Johnson Sjögren’s Disease Advisory Board, 1.

Abstract Number: 2538

HLA-DRB1 Rheumatoid Arthritis (RA) Risk Alleles Preferentially Select
TRBJ2-3-containing CD4 T Cells in RA Patients

Amit Lakhanpal1, Kazuyoshi Ishigaki2, Anvita Singaraju1, Alejandro Kochen3, Miriam Fein1, Soumya Raychaudhuri4 and
Laura Donlin1, 1Hospital for Special Surgery, New York, NY, 2Department of Microbiology and Immunology, Keio
University School of Medicine, Tokyo, Japan; Keio University Human Biology-Microbiome-Quantum Research Center
(WPI-Bio2Q);; Laboratory for Human Immunogenetics, Riken Center for Integrative Medical Sciences, Bunkyo-ku, Tokyo,
Japan, 3Yale School of Medicine, New Haven, CT, 4Brigham and Women’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: The largest genetic risk factor for RA localizes to the MHC Class II HLA-DRB1 gene, which encodes
the machinery for antigen presentation to CD4 T cells. The mechanisms by which CD4 T cells may be involved in this ele-
vated risk is unclear. To elucidate potential pathogenic mechanisms, here we further explored the recent demonstration
by Ishigaki et al. (2022) that in healthy individuals, the presence of high-risk RA-associated HLA-DRB1 alleles results in thy-
mic selection of specific patterns of T cell receptors (TCRs) in the CD4 T cell repertoire, and that those patterns are enriched
among CD4 T cell clones that recognize citrullinated antigens.
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Methods:We obtained synovial tissue (n=15) and blood (n=17) from patients (n=19), among which 13 were paired, satisfy-
ing either the 1987 or 2010 ACR/EULAR RA classification criteria, with informed consent and IRB approval. We isolated CD4
T cells and performed single-cell transcriptome and TCR sequencing (10X platform) with yield of �5,000-9,000 cells per
sample. We applied a custom computational pipeline to isolate high-quality single-cell data, infer HLA-DRB1 genotypes,
and quantify TCR repertoire metrics including clonal expansion and the Ishigaki et al. TCRβ CDR3 risk score. With this data-
set and public CD4 TCR and HLA data of healthy individuals’ blood (Emerson et al. 2017), we also computed associations
between V and J gene usage and HLA-DRB1 genotype.

Results: Here we identified CD4 TCR clones harboring TCRβ CDR3 features selected by HLA-DRB1 risk alleles in RA
patients, in increasing abundance with increasing risky HLA allele burden (Fig 1a). In an effort to define additional features
of clones with features selected by the high-risk HLA-DRB1 alleles, we noted a highly significant enrichment of clones con-
taining the TRBJ2-3 gene rearrangement (Fig 1b), which is consistent across all RA patients (Fig 1c). Examining the portion
of the CDR3 regions overlapping with the germline-encoded TRBJ2-3 gene, we detected negatively charged TCR amino
acids that are predicted to interact with the HLA-DRB1 risk-encoded amino acids. In the synovium of RA patients, we dem-
onstrate that across nearly one hundred thousand CD4 T cells, the size of each CD4 T cell clone is small, below 1% of the
total CD4 population. Nonetheless, in comparison to all other TRBJ genes, we detected enrichment of the TRBJ2-3 CD4
T cell clones in RA synovium (Fig 1d).

Conclusion: Our study has defined TCR receptor repertoire patterns that associate with high-risk HLA-DRB1 alleles in RA
patients, and identified the CD4 T cell subset with TRBJ2-3 as containing a particularly high concentration of those patterns.
Given the small clone sizes for CD4 T cells in general, and that TRBJ2-3-containing CD4 clones are enriched across the CD4
T cell repertoire in individuals with risky HLA-DRB1 alleles, we argue that CD4 T cell involvement in RA synovial pathology
may be greatly influenced by germline-encoded features distributed across the CD4 T cell repertoire. These findings may
motivate therapeutic targeting of CD4 T cell subsets in RA patients that are defined by their germline-encoded regions,
including TRBJ2-3.

(a) The relationship between mean CDR3 risk score (reflecting the presence of TCRβ CDR3 features selected by HLA-DRB1) and the burden of
RA-associated HLA-DRB1 alleles (quantified as the RA HLA risk score) across 19 RA patients shows an increasing abundance of those TCR fea-
tures with increasing risky HLA allele burden. (b) The subset of CD4 T cells with the TRBJ2-3 rearrangement has a markedly higher enrichment of
clones with those features across all RA patients, and (c) this is observed in each RA patient individually as well. (d) The frequency of CD4 T cell
clones with TRBJ2-3 is higher in RA synovium than blood, uniquely across all TRBJ rearrangements.
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Disclosure: A. Lakhanpal: None; K. Ishigaki: None; A. Singaraju: None; A. Kochen: None; M. Fein: None;
S. Raychaudhuri: Janssen, 1, Mestag, 8, Nimbus, 2, Pfizer, 1, Sonoma, 8, Third Rock Ventures, 2; L. Donlin: Bristol-
Myers Squibb(BMS), 2, Karius, Inc., 5, Stryker, 2.

Abstract Number: 2539

Telocytes Integrated intoMast Cells and Joint-Draining Lymphatic Vessels
Potentially Regulate Lymphatic Clearance

Yue Peng1, H. Mark Kenney2, Karen Bentley1, Lianping Xing3, Benjamin Korman4, Christopher Ritchlin5 and Edward
Schwarz1, 1University of Rochester School of Medicine and Dentistry, Rochester, NY, 2University of Rochester School of
Medicine and Dentistry, Henrietta, NY, 3University of Rochester School of Medicine and Dentistry, Webster, NY,
4University of Rochester, Rochester, NY, 5Department of Medicine, Allergy, Immunology, and Rheumatology Division,
University of Rochester Medical School, Canandaigua, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Figure 1. Novel Efhd1-reporter mice reveal direct telocyte-mast cell interactions and telocytes embedded along lymphatic vessels.
(A) Immunofluorescent image of a popliteal lymphatic vessel (PLV) from a tamoxifen-treated Efhd1-CreERT2 x Ai9-tdTomato (tdT) mouse stained
with anti-alpha smooth muscle actin (αSMA) (green) displaying PLV-associated telocyte tdT fluorescence (red). The zoomed-in image highlights
the detailed structure of the telopod and its attachment to the PLV. (B) TEM image of a cross-sectioned PLV revealing a peri-PLV telocyte network
(yellow arrow), and a telocyte (red arrow) physically connected to a mast cell (magenta arrow). (C) 3D rendering of confocal immunofluorescent
image of PLV displaying tdT+ PLV-telocytes connected to mast cells labeled with anti-mast cell tryptase (MCT) antibodies (purple).
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Background/Purpose: Rheumatoid arthritis (RA) patients and TNF-transgenic mice have lymphatic dysfunction (1).
Recently, we showed mast cells involvement, as genetic ablation and drug inhibition decreased lymphatic drainage and
exacerbated arthritis in TNF-Tg mice (2). Single-cell RNA sequencing studies identified genes (i.e., Efhd1) selectively
expressed in popliteal lymphatic vessels (PLVs) (3). However, the location and function of Efhd1-expressing cells and their
relationship with mast cells are not known. Here we aimed to characterize a novel Efhd1-CreERT2 mouse model as a tool
for PLV gain and loss-of-function studies and elucidate the mechanisms of peri-lymphatic mast cell regulation.

Methods: Efhd1-CreERT2 mice were crossed to Ai9-tdTomato (tdT) reporter mice. The heterozygous offspring were treated
with tamoxifen as neonates or adults for lineage tracing studies in the popliteal vasculature and adjacent adipose tissue via
immunofluorescent microscopy (IFM) with subsequent transmission electron microscopy (TEM). The Efhd1-CreERT2 mice
were also crossed to ROSA-diphtheria toxin A (DTA) mice to determine in vivo cell depletion efficiency and lymphatic clear-
ance by IFM and near-infrared imaging of indocyanine green (NIR-ICG) injected into the footpad, respectively.

Results: Developmental and adult lineage tracing demonstrated Efhd1-tdT+ labeling of peri-vascular telocytes based on
their fibroblastic morphology and characteristic telopods (Figure 1A). Telocyte identity was confirmed by CD31−/CD34+/
Vimentin+ IFM (4), and histomorphometry revealed their proportion in WT synovium (84.15%±7.99%) was significantly
decreased in TNF-Tg synovium (26.04%±7.38%; p< 0.001) (Figure 3B). Parallel TEM (Figure 1B) and IFM (Figure 1C)
revealed tdT+ telopods integrated along the PLV, and within mast cells indicating direct cytoplasmic connections between
these cells. DTA-induced depletion of telocytes resulted in reduced lymphatic clearance (Figure 2), suggesting that telocytes
may mediate mast cell and PLV communication to regulate lymphatic function.

Conclusion: We developed and validated a novel Efhd1-CreERT2 transgenic mouse for inducible gain and loss-of-function
studies in telocytes, whose function in joint homeostasis and arthritis is unknown. Two distinct subtypes of peri-PLV telo-
cytes exist: one with telopods longitudinally attached along PLVs, and the other with telopods integrated within the plasma
membrane of mast cells. Based on these findings, we hypothesize that: 1) PLV telocytes sense and modulate the

Figure 2. In vivo depletion of Efhd1+ telocytes results in reduced joint-draining lymphatic clearance. (A) Design of induced telocyte depletion model
in which the Efhd1 promoter specifically expresses CreERT2 in telocytes, and tamoxifen treatment leads to DTA ablation of all Efhd1+ cells. (B) To
validate this telocyte depletion model, PLVs were dissected from Efhd1-CreER-/- x DTAf/- (functionally WT) and Efhd1-CreER-/+ x DTAf/- mice
treated with tamoxifen and subjected to CD31 and CD34 whole mount immunofluorescent microscopy (WMIFM). Displayed are images with
high-magnification regions of interest to highlight the effective depletion of CD31-/CD34+ telocytes in the Efhd1-CreER+/- x DTAf/- group. White
dashed lines outline the boundary of the WT PLV to highlight the telocytes (red) on and proximal to the PLV. Note that background CD34+ staining
of PLVs is consistent between the telocyte-intact and telocyte-depleted groups, with major loss of CD34+ cells (red) in the telocyte depletion
group. (C, D) Near-infrared imaging of indocyanine green injected into the footpads of WT and telocyte-depleted CreERT2 x ROSA-DTA mice,
demonstrates diminished lymph clearance at 6 hours. Statistics: (D) unpaired t-test ***p<0.001).
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extracellular matrix (ECM) stiffness of PLVs, potentially through the secretion of myocilin, TIMPs and MMPs (3) for ECM
remodeling (Figure 3A&C); and 2) interstitial telocytes that may sense osmotic pressure and regulate PLV contractility, poten-
tially by interacting with mast cells to induce the release of factors (e.g. histamine) that modulate PLV contractions
(Figure 3D). Our findings are also consistent with the loss of telocytes in RA synovium (4), phenotypic changes to a yet to
be defined population of fibroblastic cells in RA synovium (5) that may be telocytes, and lymphatic dysfunction during dis-
ease progression (1).

Disclosure: Y. Peng: None; H. Kenney: None; K. Bentley: None; L. Xing: None; B. Korman: None; C. Ritchlin: Abb-
Vie, 2, Amgen, 2, Bristol-Myers Squibb, 2, Janssen, 2, 5, Lilly, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, 5,
Solarea, 2, UCB, 2; E. Schwarz: None.

Abstract Number: 2540

Characterizing the Functional Role of Type I Interferons in Inflammatory
Arthritis

Mary Huang, Richard Bell, Toolika Singh and Lionel Ivashkiv, Hospital for Special Surgery, New York, NY

Figure 3. Reduced Telocyte Numbers in TNF-tg Synovium and PLVs and Proposed mechanisms of telocyte functions to maintain lymphatic vessel
homeostasis and contractility. (A) SEM images of PLVs from WT and TNF-tg mice illustrating extensive PLV extracellular matrix (ECM) coverage
with telocytes (blue arrow), direct interactions between mast cell(magenta arrow) and telocyte, and ECM loss with exposed muscle cells in TNF-
tg PLVs. (B) IHC of knees from WT and TNF-tg mice. Note decreased telocytes (red) in placebo vs WT(*p < 0.05) via unpaired t-test.
(C) Schematic model of telocyte regulation of lymphatic vessel (LV) stiffness. Telocytes with telopods integrated along LV monitor and regulate ves-
sel stiffness. When the LV is too flaccid due to extracellular matrix (ECM) breakdown fromwear, age, and inflammation, the telocytes produce myo-
cilin to crosslink the collagen and fibronectin in the ECM (black arrow) to increase LV stiffness. When the LV becomes too rigid from excess ECM
accumulation, telocytes release matrix metalloproteases (MMPs) and downregulate tissue inhibitors of MMPs (TIMPs) to degrade the ECM (white
arrow). The absence of telocytes in RA patients and TNF-tg mice with chronic inflammation perpetuates MMP breakdown of the ECM and dys-
function of flaccid LV (red arrow). (D) Schematic model of interstitial telocyte regulation of LV contraction: Telocytes monitor extracellular osmotic
pressure from interstitial and synovial fluid at the distal end of telopodes, which become activated upon sensing low osmotic pressure (left). Upon
activation, telocytes trigger histamine release from peri-LV mast cells, stimulating lymphatic vessel contractions, which generate a vacuum suction
force near collecting LV (middle), which clears excess interstitial lymph (right).
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by synovial inflammation
due to cellular infiltration and inflammatory mediators. Type I interferons (IFN) have been implicated in the pathogenesis
and modulation of autoimmune diseases, including RA, but their role in RA pathogenesis remains poorly understood, partly
owing to their complex association with immunity and tolerance. We aim to understand the role of type I IFN signaling in
arthritis.

Methods: Zymosan-induced arthritis (ZIA) was induced in IFN alpha receptor 1 null mice (IFNAR1 KO) and C57BL/6J wild-
type controls with a 180 μg zymosan intra-articular injection in the right knee using a protocol approved by the Weill Cornell
Medicine IACUC. Ipsilateral and contralateral joints were dissected on D7 en bloc for downstream micro-computed tomog-
raphy (μCT) and histologic analysis to assess synovitis and bone erosion (n=4/group). Slides were H&E-stained and ana-
lyzed via automated histomorphometry for synovial area and cell count. The proximal femurs were dissected and the bone
marrow was flushed and analyzed for hematopoietic stem and progenitor cells (HSPCs) via flow cytometry (n=4/group).
On D7 and D21, peri-articular synovial tissue of the ipsilateral joint was collected for flow cytometry analysis at D7 and D21
(n=5/group). Appropriate t-test and 2-way ANOVA statistical tests were perfomed.

Results: Histologic and μCT analysis of the ipsilateral joint from D7 males revealed significantly increased synovial area (Fig
1 WT: 1.7 x 106 μm2 ± 6.3 x 105 μm2 vs IFNAR KO: 3.2 x 106 μm2 ± 3.7 x 105 μm2, p< 0.01), synovial cell count (WT: 3.2 x
104 cells ± 1.3x104 cells vs KO: 7.1 x 104 cells ± 1.1 x 104 cells, p< 0.01) and bone erosion in IFNAR1 KOmice compared to
WT on D7 post zymosan injection (Fig 1). We did not observe changes in levels of Lin-Sca1+cKit+ HSPCs, an early progen-
itor cell, multipotent progenitors (MPPs), short-term hematopoietic stem cells (ST-HSCs), long-term HSCs (LT-HSCs), or
MPP2, MPP3, and MPP4 cells in KO with ZIA (not shown). Tibial cartilage proteoglycan content did not differ between KO
and WT (Fig 2). Flow cytometry analysis of synovial tissue from the ipsilateral knee shows significantly increased neutrophils
at D21 (p=0.05) and significantly decreased Ly6ChiCD11b+CX3CR1+ monocytes at D7 (p=0.01) (Fig 3).

Conclusion: Our data demonstrate that ZIA in IFNAR1 KO increases synovitis at D7, but does not affect myelopoiesis or
cartilage degradation at day 7 post zymosan injection. Unexpectedly, levels of LSK cells and MPPs were unchanged at D7
in IFNAR1 KO despite increased synovitis. However, defining potential epigenetic and transcriptomic changes in bone mar-
row HSPCs and myeloid progenitors in IFNAR1 KO subjected to ZIA remains an area of future investigation. The observed
increased inflammatory neutrophils yet decreased Ly6ChiCD11b+CX3CR1+ monocytes, which may be an inflammatory

Fig 1. Histological and micro-computed tomography (μCT) analysis at day 7 post intra-articular zymosan injection displays increased synovitis,
greater synovial area and cell counts, and qualitatively increased porosity and bone erosion in IFNAR KO. Representative H&E stained slides of
ipsilateral joints from WT (A) and IFNAR KO (B) mice with low (top panels) and high (bottom panels) magnification. Synovial area (yellow outline in
A & B) and synovial cell counts (n = 4 per group) were assessed using an automated multi-scale computational pathotyping analysis (C). Represen-
tative μCT from n = 4 per group (D).
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monocyte population, recapitulates the functionally heterogeneous outcomes known to occur downstream of IFNAR1. Fur-
ther characterization of IFNAR1 KOmay help resolve the cell-type specific activities catalyzed by IFNAR1 and has the poten-
tial to enable future type I interferon-specific therapeutics for inflammatory disease.

Disclosure: M. Huang: None; R. Bell: None; T. Singh: None; L. Ivashkiv: None.

Abstract Number: 2541

Probiotic Modulation of Gut Microbiota Mitigates Early Rheumatoid
Arthritis Progression: Insights from Pre-Clinical Models

Tong Wu1, Yanhong Li2, Yubin Luo1 and Yi Liu3, 1West China Hospital, Sichuan University, Cheng Du, China (People’s
Republic), 2West China School of Medicine and West China Hospital, Sichuan University, Cheng Du, Sichuan, China,
3West China Hospital of Sichuan University, Chengdu, Sichuan, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Rheumatoid arthritis (RA) progression, categorized by EULAR into six stages, includes pre-clinical
RA (Pre-RA)[1], where mucosal surfaces are implicated as initiators of autoimmune responses against citrullinated autoanti-
gens[2]. Dysbiosis disrupts immune tolerance, suggesting a "gut-joint axis" for RA intervention[3,4]. This study therefore

Fig 2. Zymosan-induced arthritis induces tibial cartilage proteoglycan loss in IFNAR1 KO and WT mice. (A) SafO stained slides of ipsilateral and
contralateral joints from WT and IFNAR1 KO (n = 3-4 each group). SafO intensity of a 50,000 micrometer squared minimum annotation of tibial
decalcified (B) or calcified cartilage (C) in the central region of the tibial plateau was quantified using QuPath.

Fig 3. IFNAR KO increases neutrophils at day 21 and decreases Ly6C-CD11b+F4/80+CD9+CX3CR1+ macrophages at day 7. Flow cytometry of
peri-articular synovial tissue from the ipsilateral knee (n= 5 per group). Neutrophils, CD45+LyC+Ly6G+; Macrophages, Ly6C-CD11b+F4/80+;
monocytes, Ly6C+CD11b+F4/80+.
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explores mixed probiotics’ effects on different stages of arthritis development using the Preclinical phase of collagen-
induced arthritis (Pre-CIA) and collagen-induced arthritis (CIA) models.

Methods: DBA/1 mice received collagen immunizations to induce Pre-CIA and CIA models. Both groups received daily oral
gavage of a triple probiotic combination (Lactobacillus acidophilus YIT2004, Bifidobacterium longum 6-1, Enterococcus fae-
calis YIT0072). The Pre-CIA group was assessed on Day 21 and the CIA group on Day 42. Probiotic efficacy was evaluated
using clinical and pathological arthritis scores, along with measurement of cytokine levels and T-lymphocyte differentiation.
Additionally, 16s rRNA microbiome sequencing and LC-MS-based non-targeted metabolomics were used to explore how
gut microbiota changes influence mucosal immunity.

Results:

1. Early intervention with a triple probiotic combination in Pre-CIA phase mice delayed arthritis onset, significantly reduced clinical
arthritis scores, and improved pathological manifestations at the CIA endpoint. It primarily regulated T cell levels in gut-associated

Evaluation of the Effects of Probiotics Intervention on Pre-CIA and CIA groups. A. Joint swelling manifestations and clinical joint scores;
B. Pathological manifestations of joints; C. Expression of Treg, Th1, and Th17 in mesenteric lymph nodes (MLN) and Peyer’s patches; D. Serum
levels of inflammatory cytokines.

Probiotics Regulate Gut Microbiota Composition and Metabolites in Pre-CIA and CIA groups. A. Gut microbiota α-diversity in the Pre-CIA group;
B. Phylum-level composition and Bacteroidetes/Firmicutes ratios in the Pre-CIA group; C. Heatmap of correlations between differential microbiota
and clinical factors; D. Volcano plot of differential metabolites between CIA groups; E. Correlation analysis between SPMD and Treg cells;
F. Correlation analysis between SPMD and intestinal tight junction protein levels.
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lymphoid tissue (GALT), markedly increasing Treg cells while decreasing Th1 and Th17 cells, thereby inhibiting IL-6, TNF-α, and IL-
17 inflammatory cytokine expressions.

2. Probiotic intervention in the Pre-CIA phase modulated gut microbiota, particularly adjusting Bacteroidetes/Firmicutes ratios, and
restored decreased relative abundances of Lachnospiraceae_NK4A136_group, etc to normal levels observed in the CIA model.
Further correlation analysis between metabolomics and microbiome identified spermidine (SPMD) as a differential metabolite pos-
itively correlated with Treg cells and intestinal tight junction proteins.

3. Elevated serum and intestinal tissue GM-CSF levels were significantly observed in Pre-CIA phase, consistent with findings in Pre-
RA populations. Moreover, a notable increase in a novel CD4+ T helper cell subtype (CD4+GM-CSF+IFN-γ- T cell, Th-GM) primar-
ily secreting GM-CSF was detected in GALT. Probiotics downregulated GM-CSF and Th-GM cells, and SPMD inhibited Th-GM
differentiation and GM-CSF secretion in vitro (10 μM).

Conclusion: The novel T helper cell subtype Th-GM plays a role in early arthritis via intestinal mucosal immunity, contributing to T
cell imbalance. Early supplementation with a triple probiotic regulates gut dysbiosis and enhances gut barrier andmucosal immune
responses. This intervention indirectly impacts T cell differentiation, inflammatory cytokines, and immune modulation, delaying
arthritis onset and improving clinical outcomes, suggesting probiotics as a non-pharmacological strategy for RA prevention.

Disclosure: T. Wu: None; Y. Li: None; Y. Luo: None; Y. Liu: None.

Abstract Number: 2542

Group 2 Innate Lymphoid Cells Aggravates Development of
Inflammatory Arthritis

Anders Nguyen1, Miriam Bollmann1, Agnieszka Lastowska2, Anna-Karin Hultgård Ekwall1, Dietmar Zaiss3, Gary
Firestein4 and Mattias Svensson5, 1University of Gothenburg, Göteborg, Sweden, 2University of Gothenburg, Goteborg,
Sweden, 3University Hospital Regensburg, Regensburg, Germany, 4University of California, San Diego, San Diego, CA,
5University of Gothenburg, Gothenburg, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Th-GMCells Exhibit Abnormal Expression in the Pre-CIA Stage and Can BeModulated by Probiotics. A. Serum GM-CSF levels in the Pre-RA pop-
ulation; B. Serum and intestinal GM-CSF levels in Pre-CIA mice; C. Expression changes of Th-GM cells in Pre-CIA mice; D. In vitro induction sys-
tem for Th-GM cell differentiation; E. SPMD inhibits Th-GM cell differentiation and GM-CSF secretion.
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Background/Purpose: Activation of fibroblast-like synoviocytes (FLS) by immune cells drives inflammation and joint dam-
age in rheumatoid arthritis (RA). Hence, understanding factors that induce destructive behaviors in FLS is essential for devel-
oping new treatments for RA. While group 2 innate lymphoid cells (ILC2s) are present in the synovial tissue of RA patients,
their specific role in RA pathogenesis and interaction with FLS are not well understood. This study uncovers a new patho-
genic function of ILC2s in arthritis, demonstrating that modulating ILC2s can significantly influence RA progression. Addition-
ally, ILC2s produce amphiregulin (AREG), a fibroblast-activating growth factor, which appears to play a role in their
pathogenic mechanism.

Methods: Synovial ILCs were assessed in the K/BxN serum transfer-induced arthritis (STIA) and the active K/BxN models.
Role of ILCs in arthritis was evaluated by subjecting Rag2-deficient (Rag2−/-) and ILC-deficient (Rag2−/-IL2rg−) mice to STIA.
ILC2s were ablated in (Rag2−/- IL-5-Cre iDTR-floxed) mice using diphtheria toxin treatment and reconstituted from (IL-5-Cre
tdTomato) donor mice into ILC-deficient mice to study arthritis progression. The role of ILC2-produced AREG in STIA was
evaluated in AREG-KO mice and mice with conditional deletion of AREG in ILC2 (Rag2−/- IL5-Cre Areg-floxed). Arthritis
severity was assessed clinically and histologically. The effect of ILC2-derived cytokines on FLS migration was evaluated
in vitro. Statistical differences were assessed using Mann-Whitney tests for area under the curve (AUC), in conjunction with
analyses of gene expression and numerical variances.

Results: IL-5-producing ILC2s were enriched in arthritic synovium and were the predominant ILC subset in both active
K/BxN (an increase of 670%; P=0.0001 vs. non-arthritic control) and STIA (P=0.05 vs. non-arthritic control) models.
ILC-deficient mice showed reduced STIA development compared to Rag2-deficient mice (AUC mean=7.4±3.9
vs. 17.2±4.3; P=0.03), indicating that ILCs promote arthritis development. ILC2 ablation ameliorated disease severity,
and reconstitution of ILC-deficient mice with ILC2 exacerbated arthritis (AUC mean=19.2±3.2 vs. 10.3±6.0; P=0.01).
ILC2-derived AREG was significantly increased in arthritic joints (P=0.0001 vs. non-arthritic control), and AREG-KO
mice exhibited reduced arthritis severity (P=0.001 vs. littermate control). ILC2s are shown to be the major source of
synovial AREG during arthritis, and conditional deletion of AREG in ILC2 resulted in reduced arthritis severity com-
pared to WT littermate controls (AUC mean=30.4±1.2 vs. 45.0±6.1; P=0.0043). Mechanistically, ILC2 promoted acti-
vation of FLS (P=0.0001 vs control), an effect that could be inhibited by engaging the inhibitory receptor CD200R
on ILC2

Conclusion: ILC2s are enriched and predominant in the arthritic joints of mice with K/BxN arthritis. ILC2-derived AREG
exacerbates arthritis development and stimulates FLS activation and migration. Targeting the AREG-producing ILC2 signal-
ing pathway could offer a novel therapeutic option for treating RA.

Disclosure: A. Nguyen: None; M. Bollmann: None; A. Lastowska: None; A. Hultgård Ekwall: AbbVie/Abbott, 1, 2,
Boehringer-Ingelheim, 6; D. Zaiss: None; G. Firestein: Eli Lilly, 5; M. Svensson: None.

Abstract Number: 2543

Novel IgG Degrader BHV-1300 Demonstrates the Ability to Remove Anti-
bDMARD ADA and Allows for Co-administration with Fc-containing
Biologics

Elizabeth Dierks1, Anna Bunin1, Peter Ackerman1, Dennis Heller2, Frank Engler2, Gene Dubowchik1, David Spiegel3,
Irfan Qureshi1, David Pirman1, Vlad Coric1 and Bruce Car1, 1Biohaven Pharmaceuticals, New Haven, CT, 2Certara,
Radnor, PA, 3Yale University School of Medicine, New Haven, CT

5170

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: BHV-1300 is a molecular degrader of extracellular protein (MoDETM) in development for the treat-
ment of IgG-driven autoimmune diseases, including rheumatoid arthritis. MoDEs are bifunctional molecules that reduce
pathogenic IgG autoantibodies and immune complexes through asialoglycoprotein receptor (ASGPR)-mediated lysosomal
degradation in the liver.

TNFα inhibitors and other biologic DMARDs (bDMARDs), the cornerstone of RA therapy, do not achieve sustained remission
in a large proportion of patients. The development of neutralizing anti-drug antibodies (ADAs) can reduce the efficacy of
these agents.

Unlike other IgG targeting approaches (i.e. FcRN inhibitors), BHV-1300 can be co-administered with Fc-containing
bDMARDs. BHV-1300 has the potential to lower pathogenic autoantibodies, and immune complexes, and to optimize the
efficacy of bDMARDs by reducing ADAs.

Methods: Studies were conducted in cynomolgus monkeys to (1) assess the PK of adalimumab when co-administered with
BHV-1300 and (2) evaluate the ability of BHV-1300 to remove adalimumab ADAs and restore anti-TNFα activity.

Study 1: 6 groups of cynos (3/group, N=18) received single doses of adalimumab (3 mg/kg SC x1) at various times relative to
BHV-1300 (30 mg/kg IV x1). Concentrations of BHV-1300 and adalimumab were determined by LCMS and ELISA,
respectively.

Study 2: Cynos received adalimumab (10 mg/kg) in CFA followed by two QW doses of adalimumab in PBS (10 mg/kg). ADA
positive cynos were randomized to Groups 1 and 2, and ADA negative cynos were placed in Group 3. Group 2 received
active drug (BHV-1300 50 mg/kg IV x1) while Groups 1 and 3 received placebo. After 24 hours, all cynos received adalimu-
mab (3 mg/kg SC x1). Readouts included adalimumab PK, adalimumab’s neutralizing activity of TNF-a, total IgG and PK of
BHV-1300.

Results: In Study 1, adalimumab PK, at all timepoints from 6- to 48-hours post-dosing with BHV-1300, was within 20% of his-
torical values. Concentrations of BHV-1300 at 24 hours post-dose showed < 1.5x difference across the 6 groups (see Table 1).

In Study 2, 3/5 cynos in Group 2 had improvement in ADA titers following treatment with BHV-1300 vs. 0/5 untreated ADA-
positive cynos. There were significant improvements in adalimumab anti-TNFα activity in BHV-1300 treated ADA+ cynos
vs. PBO (Group 2 BHV-1300 vs. Group 1 Vehicle, respectively, Figure 1).
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Conclusion: These data demonstrate BHV-1300 does not adversely affect exposure to adalimumab and that it can reduce
neutralizing ADAs. MoDE IgG degraders can be co-administered with bDMARDs in RA. Thus, MoDE degraders offer a
unique combinatorial therapeutic approach for difficult to treat RA and other rheumatologic diseases, enabling removal of
ADAs, pathogenic autoantibodies, and immune complexes as key differentiated features compared to other approaches.

Disclosure: E. Dierks: Biohaven Pharmaceuticals, 3, 11, Bristol-Myers Squibb(BMS), 3, 11; A. Bunin: Biohaven Phar-
maceuticals, 3, 11; P. Ackerman: Biohaven Pharmaceuticals, 3, 11; D. Heller: Certara, 3; F. Engler: BioNTech, 3, 11,
Certara, 3; G. Dubowchik: Biohaven Pharmaceuticals, 3, 9, 11; D. Spiegel: Biohaven Pharmaceuticals, 2, 5,
11, Kymera Therapeutics, 2, 11, Magnet Biomedicine, 2, 11; I. Qureshi: Biohaven Pharmaceuticals, 3, 11;
D. Pirman: Agios Pharmaceuticals, 3, 5, 11, Biohaven Pharmaceuticals, 3, 5, 11, Scaffold Therapeutics, 2, SMMA, 2;
V. Coric: Biohaven Pharmaceuticals, 3, 4, 8, 10, 11; B. Car: Agios Pharmaceuticals, 3, 4, 11, Biohaven Pharmaceuti-
cals, 3, 4, 5, 11.

Abstract Number: 2544

Spatial Transcriptomics Suggests Synovial Macrophage Niches Are
Sexually Dimorphic in a Mouse Inflammatory Arthritis Model

Richard Bell1, Ruoxi Yuan2, Mary Huang2, Ewurama Cann2, Chao Yang2, Franck Barrat1 and Lionel Ivashkiv1, 1Hospital
for Special Surgery, New York, NY, 2HSS, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Monocytes and Macrophages (MФ) play a key pathogenic role in Rheumatoid Arthritis (RA), a dis-
ease that exhibits female sex bias. Recent work using scRNAseq has defined putative pathogenic synovial MФ subtypes
in RA. It is not known whether these MФ subtypes exhibit sexually dimorphic gene expression that can contribute to female
sex bias. Further, spatial organization of macrophages, their functional role in driving inflammation and the link to sex differ-
ences is unknown. We tested the hypothesis that MФ subsets organize into distinct niches in the male and female synovium.

Methods: Zymosan induced arthritis (ZIA) was induced via intra-articular injection of 180 ug of zymosan in female and male,
WT and Tg8 (transgenic for human TLR8) mice using a protocol approved by the Weill Cornell Medicine IACUC. scRNAseq
of synovial tissue CD45+ cells depleted of neutrophils at D2, D7, D14, and D28 was performed. DEGs with GSEA between
female and male mice was performed. We also performed histologic analysis at D7 and D28. Spatial transcriptomics was
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performed on D7 with the Xenium platform (10 x Genomics) Mouse Tissue Atlas panel of 350 gene targets. QC, normaliza-
tion, cell typing, and niche analysis were performed in R. Two-way ANOVA’s with Tukey’s post-hoc tests was used.

Results:We found Tg8 females had significantly increased synovial area (Fig 1A) and synovial cells counts (Fig 1B and arrow
inC) compared to both Tg8Males andWT Females. scRNAseq revealed most cells are from theMФ lineage (Cd11b+ orCd14
+; Fig 3D). DEG analysis demonstrated an Spp1+ cluster enriched for ISGs and an Spp1- cluster (ISG+ and NF-κB target gene
+) was more abundant at D7 and D14 (Fig 1E); these two clusters mapped onto the Spp1+ and Cxcl10+ MФ clusters previ-
ously identified in RA synovium1. In a pilot study, we analyzed n=1 female and male ZIA-Tg8 knees on Day 7 and were able

Figure 1. ZIA-Tg8 model is sexually dimorphic with IFN and NF-kB induced monocytes. Zymosan (180ug) was intra-articularly injected at D0 in
Male and Female, WT and Tg8 mice. No histologic difference was seen at D7 and D21 (Data Not Shown). Histologic analysis at D28 indicates that
Female Tg8 mice develop increased synovial area (A) and cell counts (B; n=3-4 per group; Two-way ANOVA with Tukey’s post-hoc tests). H&E
representative images (C) demonstrate the large synovial reaction still present in the Tg8 female only (Arrow, synovium outlined in yellow). scRNA-
seq of ZIA-Tg8 of CD45+ synovial cells from D2, D7, D14 and D28 from Female and Male WT and Tg8 mice (n=4 each, pooled, Analysis: R,
Orchestrating Single Cell Experiments) are presented in a UMAP with unsupervised clustering that identified a wide variety of cell types including
an abundance of monocyte (Mono) and macrophage (Macs) clusters (D, MoDCs: Monocyte Derived Dendritic Cells, pDC: plasmacytoid dendritic
cell; NK: Natural Kill; ILC: Innate Lymphoid Cell ). A heatmap of Mono/Mac marker genes is presented in the right panel in D. (E)Volcano plot of dif-
ferential gene expression (DEGs) between female enriched (left) and male enriched (right) with canonical ISGs labeled in Tg8 female Spp1+ cells at
D2. Spp1- monocyte abundance is plotted in the right panel in E as a percent of all cells within that sample over time.

Figure 2. Spatial transcriptomics reveals distinct macrophage niches in the ZIA-Tg8 synovium. ZIA-Tg8 was performed, and tissue sections were
collected on D7. H&E staining was performed after spatial transcriptomics (A) and our computational pathology model3 segmented the joint tis-
sues (B). Spatial transcriptomics was performed with the Xenium platform (10x Genomics) with Mouse Tissue Atlas panel (350 gene targets).
UMAP analysis of�200,000 cells after QC demonstrates distinct cell type clusters of stromal, mesenchymal cells and immune cells which demon-
strates the fidelity of this technique (C). To further validate this technique, we analyze the cell type frequency within each tissue type. Two tissues
that are minimally affected by the pathology of this model are the growth plate and adjacent skeletal muscle which are primarily composed of chon-
drocytes and myocytes (D, top and bottom). Next, we performed niche analysis on the synovium tissue (as defined by panel B) to understand
which cells are associating with each other and 8 distinct niches were identified. Two fibroblast niches (2 and 5), two macrophage niches (3 and
4) an endothelial cell niche (8) and a diverse niche (1) were identified (E). A representative region of inflamed synovium is shown in F (left, H&E,
and right, Niche overlay, regions from the dotted boxes from A). Analysis performed with R and Bioconductor.
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to identify >200,000 cells per knee in 10 tissue types that were of 20 distinct cell types (Fig 2A-C). Niche analysis of the syno-
vium identified 8 distinct groupings of cell types (Fig 2D). Importantly, a MФ (Niche 2 and 5), Fibroblast (Niche 3 and 4) and a
diverse (Niche 1) were present (Fig 2E). Niche 3 was located predominantly on the margins of the synovium, likely derived from
proliferating synovial lining layer fibroblasts (Fig 2F, green color). In contrast, Niche 1 and 2 are located more centrally and are
composed of cells like MФ, that have infiltrated from the circulation (Fig 2F red and teal color). Comparing the niche abundance
between the male and female samples we observed that the female mouse was enriched for Niche 2 and 3, an M1-like MФ
predominant cluster that expresses antigen presentation genes and a Fibroblast-Macrophage cluster, respectively (Fig 3).

Conclusion: This is the first demonstration of sexually dimorphic myeloid niches in a model of inflammatory arthritis. Despite
the small sample size, it is largely consistent with the increased ISG and NF-κB target gene-expressing MФ clusters found in
the scRNAseq, which in turn model the SPP1+ and Cxcl10+ clusters identified in human RA synovium and proposed to be
pathogenic. We are currently increasing our sample size and exploring mechanistic studies to determine how sex dependent
factors might modify MФ spatial organization.

Disclosure: R. Bell: None; R. Yuan: None; M. Huang: None; E. Cann: None; C. Yang: None; F. Barrat: None;
L. Ivashkiv: None.
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Phosphodiesterase 1B Contributes to Neuropsychiatric Manifestations in
Lupus-Prone Mice Through Microglial Activation

Shuhei Takeyama1, Michihito Kono1, Kohei Karino1, Yuki Kudo1, Masatoshi Kanda2, Hiroyuki Nakamura2, Kenichi
Miyamoto1, Kazuro Kamada3, Maria Tada1, Ryo Hisada1, Yuichiro Fujieda1, Masaru Kato1, Olga Amengual4 and Tatsuya
Atsumi1, 1Department of Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate School of
Medicine, Hokkaido University, Sapporo, Japan, Sapporo, Japan, 2Department of Rheumatology and Clinical
Immunology, Sapporo Medical University, Sapporo, Japan, Sapporo, Japan, 3Department of Rheumatology,
Endocrinology and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido University, Sapporo,
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Figure 3. Macrophage and fibroblast niches are over-represented in female Tg8 mice after ZIA. Calculated frequency of niches between male and
female ZIA-Tg8 mice (n=1 each). Note the green and teal niche’s a dramatically expanded n the female synovium. These represent a M1 antigen
presenting cell niche and a Macrophage Fibroblast niche.
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Background/Purpose: Neuropsychiatric systemic lupus erythematosus (NPSLE) is one of the most severe organ manifes-
tations in SLE and is associated with poor quality of life. We have shown that abnormal activation of microglia plays an
essential role in the pathogenesis of NPSLE through phagocytosis and the over-production of proinflammatory cytokines1.
The aim of this study was to clarify the involvement of microglia in the pathogenesis of NPSLE and to identify potential novel
therapeutic targets.

Methods: Microglia were isolated from female MRL/lpr lupus-prone mice and MRL/MpJ mice using a magnetic-activated
cell sorting column and anti-CD11b-coated magnetic microbeads. RNA sequencing was performed to explore genes
involved in microglial activation. To identify a candidate gene with potential as a therapeutic target for NPSLE, we assessed
its function in microglia by evaluating effects of an inhibitor of a candidate gene on MRL/lpr and the conditional knockout
mice (cKO) using Cx3cr1CreERT2/+ mice. The expression of inflammatory cytokines were analyzed by real-time PCR, and
phagocytosis assay was performed using fluorescent bioparticles in cultured microglia from both inhibitor-treated MRL/lpr
and cKO mice. Real-time PCR and phagocytosis assay were performed after stimulation by lipopolysaccharide (LPS) or
cytokines (IFNα, IFNγ, TNFα and IL-6). To evaluate the effect of intracerebroventricular administration of the inhibitor on
behavioral abnormalities and microglial activation, behavioral tests and immunohistochemical evaluation of the brain were
performed in MRL/lpr mice. In cKO mice, generated from C57BL/6, behavioral abnormalities were induced by imiquimod
applied to the right ear three times a week for 14 weeks before the behavioral tests.

Results: Among all the sequenced genes, 1,022 differentially expressed genes (887 up-regulated, 135 down-regulated)
were detected in microglia of MRL/lpr compared with MRL/MpJ mice. In up-regulated genes, we focused on phosphodies-
terase 1b (Pde1b), one of the top-fold changed genes. Consistent with the result from RNA sequencing, real-time PCR
revealed that Pde1b expression was significantly high in MRL/lprmicroglia. A PDE1B inhibitor significantly suppressed gene
expression of cytokines (Tnf, Il6, and Il1b), and decreased the percentage of cells containing phagocytosed particles in
cytokine-stimulated MRL/lpr microglia. Gene expression of cytokines (Tnf, Il6, and Il1b) and phagocytosis were also signifi-
cantly suppressed in LPS- or cytokine-stimulated cKO (Cx3cr1CreERT2/+-Pde1bfl/fl) mice microglia compared with control
mice (Cx3cr1+/+-Pde1bfl/fl) microglia. Intracerebroventricular administration of a PDE1B inhibitor ameliorated behavioral
abnormalities and microglial activation in MRL/lpr. Furthermore, Pde1b cKO mice showed reduction in imiquimod-induced
behavioral abnormalities.

Conclusion: Inhibition or microglia-specific cKO of Pde1b reduced microglial activation and ameliorated abnormal behavior.
Our data suggested that PDE1B promoted microglial activation and was involved in the pathogenesis of NPSLE. PDE1B
could be a novel therapeutic target for NPSLE.

References: 1. Karino K, et al. Arthritis Rheumatol 2023;75:411-23.

Disclosure: S. Takeyama: None;M. Kono: AbbVie, 6, Asahi-Kasei, 6, Astellas, 5, 6, AstraZeneca, 6, AYUMI, 6, Bristol-
Myers Squibb, 6, Chugai, 6, Daiichi Sankyo, 6, Eisai, 6, Eli Lilly, 6, Gilead Science, 6, GlaxoSmithKlein(GSK), 6, Janssen,
6, Kowa, 5, KYOCERA, 5, LOTTE, 5, Mitsubishi Tanabe, 5, 6, MOCHIDA, 5, 6, Nippon Boehringer Ingelheim, 6, NIPPON
SHINYAKU, 6, Pfizer, 6, Taiju Life Social Welfare Foundation, 6, Taisho, 5, 6, Takeda, 5, 6, UCB Japan, 6; K. Karino:
None; Y. Kudo: None;M. Kanda: None;H. Nakamura: None;K.Miyamoto: None;K. Kamada: None;M. Tada: None;
R. Hisada: None; Y. Fujieda: MEDICAL & BIOLOGICAL LABORATORIES CO., LTD, 5, medical&biological laboratories,
5;M. Kato: Janssen, 5;O. Amengual: None; T. Atsumi: AbbVie, 6, Alexion Inc., 6, Asahi-Kasei Co., 6, Astellas Pharma
Inc., 6, AstraZeneca, 2, 6, Bayer Yakuhin, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical Co., Ltd., 6, Daiichi
Sankyo Co., Ltd., 6, Eisai Co. Ltd., 6, Eli Lilly Japan K.K., 6, Gilead Sciences K.K., 6, GSK, 2, 5, Janssen, 6, Mitsubishi
Tanabe Pharma Co., 6, Nippon Boehringer Ingelheim Co., Ltd., 2, 6, Nippon Shinyaku Co., Ltd., 6, Novartis, 2, 6,
Otsuka, 2, Pfizer, 6, Taiho Pharmaceutical Co. Ltd., 6, UCB, 6.
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Abstract Number: 2546

Lipocalin-2 Drives Neuropsychiatric and Cutaneous SLE Through
Regulation of Immune Cell Recruitment in Target Organs

Sayra Garcia1, Elise Mike2, Jinghang Zhang2, Carla Cuda3 and Chaim Putterman4, 1Albert Einstein College of Medicine,
New York, NY, 2Albert Einstein, Bronx, NY, 3Northwestern University, Chicago, IL, 4Albert Einstein College of Medicine,
Safed, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: About 20-40% of SLE patients develop neuropsychiatric SLE (NPSLE). NPSLE manifestations
include impaired cognitive function and depression, both of which negatively impact the quality of life and prognosis of
affected patients. Since the molecular mechanisms underlying NPSLE have yet to be fully elucidated, current therapies are
nonspecific, broadly immunosuppressive, and less than ideal.

Lipocalins play a role in immune cell differentiation, migration, proliferation, and survival. Lipocalin 2 (LCN2) is a multi-functional
acute phase protein in this family with important effects on innate and adaptive immunity. Evidence exists for both inflammatory
and anti-inflammatory properties of LCN2 in the brain in a variety of neurological diseases. LCN2 has been implicated in neurotox-
icity, glial cell regulation, and protection of the CNS from infection. Under inflammatory conditions, LCN2 expression increases in
specific regions of the brain that control anxiety, depression, and cognitive function, suggesting that LCN2may have an important
role in mediating responses to inflammation in the same neuroanatomical regions that are affected in NPSLE.

Methods: MRL/lpr mice, a commonly used lupus model, spontaneously develop anti-dsDNA and other anti-nuclear anti-
bodies as well as kidney, skin, and joint disease, thus mirroring human SLE. In addition, this strain exhibits depression-like
behavior as well as deficits in cognition (memory). We generated an LCN2 deficient MRL/lpr mouse (LCN2KO) and evaluated
the effects of this constitutive gene knockout on systemic/renal, skin, and brain disease. Systemic/renal disease was
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quantified by monitoring IgG anti-dsDNA and anti-chromatin antibodies and proteinuria, while skin disease was evaluated by
a validated score integrating disease severity and the surface area affected. Neuropsychiatric deficits were quantified
through well-established neurobehavioral paradigms. Immune cell infiltration was quantified by flow cytometry (brain) or
immunofluorescent microscopy (skin).

Results:We found that LCN2 deficiency ameliorated spatial memory deficits as well as depression-like behavior in MRL/lpr
mice (Fig. 1). We quantified immune cell populations in the brain and found key leukocyte subsets reduced with LCN2 defi-
ciency, suggesting that LCN2 may play a role in the recruitment of particular cell types. Specifically, we found a significant
reduction in choroid plexus B cells, CD4+ and CD8+ T cells, dendritic cells, and inflammatory monocytes (Fig. 1). Addition-
ally, LCN2 deficient mice showed significant improvements in cutaneous disease, and immune cell infiltrates were signifi-
cantly reduced in LCN2 deficient mice (Fig. 2). Interestingly, despite improving cutaneous and neuropsychiatric disease,
LCN2 deficiency did not reduce serum anti-nuclear antibodies (Fig. 3) or change the immune cell subset distribution of
PBMCs and splenic immune cells, suggesting that LCN2 plays a localized role in target organ injury in SLE.
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Conclusion: These data implicate an organ-specific and localized role of LCN2 in SLE, suggesting a potential role for block-
ing LCN2 as a novel approach for cutaneous and neuropsychiatric disease in SLE.

Disclosure: S. Garcia: None; E. Mike: None; J. Zhang: None; C. Cuda: None; C. Putterman: Equillium,
2, Progentec, 2.
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Neurophysiological Phenotypes Are Uncoupled from Toll-like Receptor-
Mediated Peripheral Disease in a Mouse Model of Neuropsychiatric
Symptoms of Systemic Lupus Erythematosus

Cecilia Stumpf1, Vanessa Rodriguez1 and Carla Cuda2, 1Northwestern University, Chicago, 2Northwestern University,
Chicago, IL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Animal Models
Session Type: Abstract Session
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with diverse clinical presen-
tations, including neuropsychiatric symptoms (NPSLE). Despite being a major cause of morbidity and mortality among SLE
patients, mechanisms driving NPSLE remain poorly understood. Prior work implicates uncontrolled MyD88-dependent toll-
like receptor (TLR) activation, increased interferon regulatory factor 5 (IRF5) activity and elevated type I interferon (IFN) levels
in peripheral SLE and SLE-like disease. Immune complexes containing self-nucleic acids can aberrantly activate endosomal
TLRs 7/8/9, which require signaling adaptor MyD88 to modulate downstream gene expression through transcription factor
1) IRF7 to upregulate IFN, which can subsequently act on the IFN-alpha/beta receptor (IFNAR) or 2) IRF5 to upregulate pro-
inflammatory genes. These cascades result in an inflammatory state throughout the body that is characteristic of SLE. How-
ever, it has not yet been shown whether these same pathways are driving inflammation in the brain.

Methods: SLE-and NPSLE-prone CReCOMmice were used, where a conditional deletion of caspase8 in dendritic cells and
tissue resident-macrophages leads to development of disease. Conditional deletion of signaling mediators MyD88, IRF5,
and IFNAR was introduced into the CReCOM strain. At 3-4 months of age, behavioral phenotypes were assessed by the
Rotarod test of coordination and the Morris Water Maze test of memory. At 8-10 months of age, spleens, kidneys, and cer-
vical lymph nodes were collected to assess peripheral disease. Perfused brains were extracted following intravenous label-
ling for CD45 to exclude remaining circulating immune cells, dural meninges were removed, and cells were analyzed by flow
cytometric methods to quantify immune cell populations in the brain.

Results: Conditional deletion of MyD88 and IRF5 ameliorated peripheral disease phenotypes including splenomegaly,
lymphadenopathy, and glomerulonephritis, but NPSLE-associated phenotypes in the brain, including expansion of extra-
vascular T and B cells, macrophages, and microglia persisted. In contrast, IFNAR deletion worsened peripheral disease,
yet reversed several NPSLE-associated phenotypes. Notably, an important subpopulation of microglia associated with neu-
rodegenerative disease called disease-associated microglia (DAM), characteristically expanded in NPSLE models, remained
elevated with MyD88 deletion, but was reduced to near healthy levels with IRF5 and IFNAR deletion. Correspondingly, con-
ditional deletion of IRF5 and IFNAR improved behavior from CReCOM levels, while deletion of MyD88 increased severity of
behavioral deficits.

5178

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: These discoveries suggest an uncoupling of mechanisms driving peripheral and neurological disease. Namely,
neurophysiological phenotypes manifest independently from the TLR-dependent pathway that drives peripheral disease
and appear to be heavily impacted by the activity of DAM via mechanisms yet unexplored.

Disclosure: C. Stumpf: None; V. Rodriguez: None; C. Cuda: None.
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NADPH Oxidase in B Cells and Macrophages Protects Against Murine
Lupus by Regulation of TLR7

Rachael Gordon1, Haylee Cosgrove2, AnthonyMarinov3, Sebastien Gingras1, Jeremy Tilstra2, Allison Campbell4, Sheldon
Bastacky1, Andras Perl5, Kevin Nickerson1 and Mark Shlomchik2, 1University of Pittsburgh, Pittsburgh, 2University of
Pittsburgh, Pittsburgh, PA, 3University of Pittsburgh, Homestead, PA, 4Yale, New Haven, 5SUNY, Syracuse, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease characterized by loss of
tolerance to nuclear antigens, immune activation, and organ damage. Loss of NADPH oxidase (NOX2) function exacerbates
SLE in murine models and is associated with autoimmunity in humans. Yet, the cell types and mechanisms by which NOX2
exerts its protective effects remain unclear. Here, to identify the cell lineages in which NOX2 deficiency drives SLE, we
employed bone marrow (BM) chimera and conditional knockout (KO) approaches to delete a critical component of NOX2,
encoded by Cybb, in several hematopoietic cell lineages of MRL.Faslpr lupus prone mice.

Methods: Reciprocal BM chimeras were generated by irradiating wild-type (WT) or Cybb−/- MRL.Faslpr mice and
reconstituting irradiated recipients with either WT or Cybb−/- MRL.Faslpr BM. Cybb-flox mice were generated on the
MRL.Faslpr background using CRISPR-Cas9 technology. Resulting Cybb-flox MRL.Faslpr mice were crossed to
LysM-Cre (neutrophil and macrophage targeting), MRP8-Cre (neutrophil only targeting), CD4-Cre (T cell targeting),
and CD19-Cre (B cell targeting). Global NOX2-deficient mice have higher levels of TLR7-dependent autoantibodies.
To test the hypothesis that NOX2 regulates lupus by dampening TLR7-mediated autoimmunity, we crossed Tlr7-
deficient mice to global Cybb KOs on the MRL.Faslpr SLE-prone background. We also tested whether B cell-intrinsic
TLR7 would be important in driving NOX2-deregulated lupus, by deleting Tlr7 in B cells of globally Cybb-deficient
MRL.Faslpr mice. Cohorts were aged for >16 weeks. Disease severity was evaluated by measuring survival, protein-
uria, dermatitis, and renal histopathology. The anti-self-response was assessed by autoantibody ELISAs and ANA
assays. Immune composition was determined by flow cytometry. To test for a direct effect of the absence of NOX2
in promoting TLR7 signaling, we measured NF-κB signaling downstream of TLR7 (CL097) or 9 (CpG) stimulation by
both phospho-p-65 upregulation and p-65 nuclear translocation in purified WT and Cybb-deficient B cells by conven-
tional or imaging flow cytometry.

Results: Deletion of Cybb in the hematopoietic but not stromal compartments resulted in decreased survival and worse
nephritis. The absence of CYBB in macrophages/monocytes exacerbated lupus nephritis, though not to the degree
observed in the CYBB global KOs. No differences in clinical or immunological parameters of lupus were observed when
CYBB was knocked out in neutrophils or T cells of MRL.Faslpr mice. Unexpectedly, the absence of CYBB in B cells resulted
in profound glomerulonephritis and interstitial nephritis, rivaling that seen with global deletion. Further, we identified that
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NOX2 is a key regulator of TLR7, a driver of SLE pathology, both globally and specifically in B cells. This is mediated in part
through specific suppression of TLR7, but not TLR9-, mediated NF-κB signaling in B cells.

Conclusion: NOX2’s immunomodulatory effect in SLE is orchestrated not only by its function in the myeloid compartment,
but through a pivotal role in B cells by selectively inhibiting TLR7 signaling.

Disclosure: R. Gordon: None; H. Cosgrove: None; A. Marinov: None; S. Gingras: None; J. Tilstra: None;
A. Campbell: None; S. Bastacky: None; A. Perl: None; K. Nickerson: None; M. Shlomchik: None.
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VISTA Deficiency Alters the Skin Immune Cell Composition and Confers
Skin Sensitivity to UV Light

Zachary Peters1, Lindsay Mendyka2, Angelique Cortez1, J’voughnn Blake1, Alecia Roy1, William Rigby3, Christopher
Burns4, Randolph Noelle5 and Sladjana Skopelja-Gardner6, 1Dartmouth College, Lebanon, NH, 2Dartmouth Hitchcock
Memorial Hospital, Lyme, NH, 3Dartmouth-Hitchcock, Norwich, VT, 4Dartmouth Hitchcock Medical Center, Lebanon, NH,
5Geisel School of Medicine at Dartmouth, Lebanon, 6Dartmouth Geisel School of Medicine, Lebanon, NH
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Session Date: Monday, November 18, 2024
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Background/Purpose: Persistent production of type I interferons (IFN-Is) is one of the hallmarks of cutaneous lupus erythe-
matosus (CLE) that is exacerbated by ultraviolet (UV) light. Though photosensitivity affects >80% of CLE patients, no thera-
pies address this disease manifestation. Here we demonstrate that decreased VISTA (Vsir) expression, also observed in
human lupus non-lesional skin, creates a CLE-like skin environment sensitive to UV light, at least in part due to STING-
mediated IFN-I signaling.

Methods: Skin biopsies from B6, B6.Vsir-/- (VISTA-deficient), B6.Vsir-/-Sting-/-, KRT14creVsirfl/fl (Vsir-/- in keratinocytes),
and cre-Vsirfl/fl female mice (3 mo) were collected prior to and 48 hr after UVB (500mJ/cm2 one dose). Gene expression was
quantified by RNA-seq. Skin infiltrating cells were quantified by flow cytometry and GSVA analysis of RNAseq data. Sc-
RNAsq data from GSE186476 was reanalyzed using the Seurat package for Vsir and IFN-I score expression. Cutaneous
Lupus disease activity and severity (CLASI) score was calculated as the sum of scores for mouse ears, upper and lower
backs for erythema, scaling and scarring. IFN-I score derived as the sum of 6 IFN-stimulated gene (ISGs) normalized expres-
sion relative to 18s by qPCR.

Results: At homeostasis, IFN-I signaling and IFNk expression are highly upregulated in B6.Vsir-/-, compared to wild-type
(wt, B6) skin, despite the absence of spontaneous skin lesions. Vsir deficiency in keratinocytes only is sufficient to drive
the increased IFN-I signaling in the skin. Of relevance to human disease, analysis of skin scRNAseq data revealed lower Vsir
expression in non-lesional CLE compared to healthy skin. This was particularly notable in keratinocyte subsets with a high
IFN-I signature. Analogous to the immune cell composition in human CLE skin, monocytes, pDCs, CD8 T cells, and B cells
are elevated in Vsir-/- skin, while Treg are significantly decreased, compared to wt skin. Enrichment for CD8 T cells, mono-
cytes, and B cells was also seen in the skin of KRT14creVsirfl/fl skin. Acute exposure to UV light results in visible skin sensitiv-
ity, marked by significantly higher CLASI score in Vsir-/- vs. wt skin 48hr after UV, accompanied by increased infiltration of
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inflammatory monocytes and decreased levels of Foxp3+T regulatory cells. Given the role of STING signaling in skin UV
responses, we asked if the absence of Sting rescues the photosensitive skin reaction in the Vsir-/- skin. At baseline, Vsir-/-
Sting-/- mice have lower skin IFN-I signature compared to Vsir-/- mice. Levels of monocytes, CD8 T cells, and Treg are
restored to almost baseline wt levels. Vsir.Sting-/- mice have a reduced CLASI score after UV, accompanied by a decrease
in monocyte infiltration and increase in Treg levels, compared to Vsir-/- mice.

Conclusion: These studies demonstrate that VISTA deficient skin, even when limited to keratinocytes, mimics non-lesional
CLE skin in terms of inflammatory pathway signatures and immune cell composition. VISTA serves as a guardian against UV-
induced damage in the skin, likely by suppressing STING-induced IFN-I production. Decreased Vsir expression in CLE non-
lesional skin and IFN-Ihigh keratinocyte suggests clinical relevance.

Disclosure: Z. Peters: None; L. Mendyka: None; A. Cortez: None; J. Blake: None; A. Roy: None; W. Rigby: None;
C. Burns: None; R. Noelle: None; S. Skopelja-Gardner: None.

Abstract Number: 2550

Infiltrating and Resident Macrophages in Lupus Nephritis: Scar
Associated Macrophage Phagocytic Dysfunction and Fibroblast
Activation

Chirag Raparia1, Paul Hoover2, Arnon Arazi3, Nir Hacohen4 and Anne Davidson5, 1Donald and Barbara Zucker School of
Medicine At Hofstra/Northwell, Shoreham, NY, 2Brigham and Women’s Hospital, SWAMPSCOTT, MA, 3Feinstein
Institutes for Medical Research, Melrose, MA, 4Broad Institute of MIT and Harvard, Boston, MA, 5Feinstein Institutes for
Medical Research, Manhasset, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Animal Models
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Lupus nephritis (LN) is driven by a heterogeneous population of renal macrophages. We have
previously reported that the renal macrophage subpopulations are similar in mouse and human LN. In both species,
disease-associated sub-populations of infiltrating (classical 2) and resident macrophages correlate with higher LN
activity and chronicity scores respectively and express genes associated with Scar Associated Macrophages (SAMs)
including CTSB, SPP1, FABP5, TREM2, and CD63. However, the function of these cells in LN kidneys are still
unknown. Here, we elucidate the phagocytic capacity and effects of these disease-associated macrophage subsets
on fibroblast cells in-vitro.

Methods: We used flow cytometry to identify macrophage subsets in nephritic kidneys of two commonly employed lupus
mouse models, NZB/W and SLE1.Yaa. Phagocytic capacity was measured by flow cytometry after cell exposure to immune
complexes, apoptotic cells and Latex beads ex vivo. Because infiltrating SAMs constitute only a small population of renal
cells, we developed an in-vitro culture system by polarizing SLE1.Yaa bone marrow-derived macrophages (BMDMs) with
GM-CSF and IL-17A, resulting in induced SAMs (iSAMs) and confirmed their phenotype with flow cytometry and RNA
sequencing. The ability of iSAM-derived supernatants to promote wound repair was assessed through fibroblast migration
and fibroblast density in a scratch wound assay. Similar experiments were performed using resident macrophages isolated
from either pre-nephritic or nephritic LN kidneys.
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Results: Nephritic mice had a higher frequency and number of both infiltrating and resident macrophage (Fig 1A) CD9+
Trem2+ SAMs compared to non-nephritic controls. Nephritic resident macrophages had a profound defect in phagocytosis
of immune complexes (Fig 1B) and apoptotic cells but not of latex beads. Phagocytosis was not defective in renal classical
1 or classical 2 macrophages from nephritic mice. The in-vitro-derived GM-CSF and IL-17A and M2 polarized BMDM
expressed significantly more CD9 and Trem2 compared to M0 and M1 macrophages. When the scratch wound was
exposed to the iSAM-fibroblast co-culture supernatant, fibroblast migration, and wound density were increased in both
GM-CSF and IL-17A andM2 polarized BMDM compared to M0 andM1 (Fig 1C). Nephritic resident macrophages enhanced
fibroblast density within the wound area compared to pre-nephritic resident macrophages and induced an activated FAP+

fibroblast phenotype (Fig 1D).

Conclusion: Infiltrating and resident macrophages that correlate with lupus nephritis disease severity include SAMs. Resi-
dent macrophages but not infiltrating macrophages from nephritic mice display a receptor-mediated phagocytosis defect.
When SAMs are derived in-vitro with IL-17a and GM-CSF their supernatant enhances fibroblast migration and density within
the wound. Similarly, resident macrophages from nephritic mice display a functional pro-fibrotic phenotype compared with
those from pre-nephritic mice. These studies suggest that therapeutic targeting of SAMs may attenuate fibrosis in LN.

Disclosure: C. Raparia: None; P. Hoover: None; A. Arazi: None; N. Hacohen: None; A. Davidson: EMD Serono, 5.

Abstract Number: 2551

Modified Delphi Process to Propose an Equity Measurement Roadmap in
Rheumatology

Sancia Ferguson1, Allen Anandarajah2, Melissa Wells3, Delamo Bekele4, Ashira Blazer5, Cynthia Crowson4, Deborah
Desir6, Elizabeth Ferucci7, Wambui Machua8, Esi Morgan9, Wendy Rogers10, Lauren Smith11, JoAnn Zell12, Lisa Suter13,
Shraddha Jatwani14 and Christie Bartels15, 1University of Wisconsin, Madison, Madison, WI, 2University of Rochester
Medical Center, Rochester, NY, 3McFarland Clinic, Ames, IA, 4Mayo Clinic, Rochester, MN, 5University of Maryland
Baltimore, Baltimore, MD, 6Yale School of Medicine, WOODBRIDGE, CT, 7Alaska Native Tribal Health Consortium,
Anchorage, AK, 8Piedmont Healthcare, Atlanta, GA, 9Seattle Children’s Hospital, Seattle, WA, 10Lupus Foundation of
America, Inc, Washington, DC, 11Medstar Georgetown University Hospital, District Heights, MD, 12University of Colorado
Anschutz Medical Campus, Denver, CO, 13Yale School of Medicine, New Haven, CT, 14Dignity Health-MMG
Rheumatology, Citrus Heights, CA, 15University of Wisconsin School of Medicine and Public Health, Madison, WI

Figure 1 In-vivo and in-vitro characterization of Scar Associated Macrophages (SAMs) in Lupus Nephritis. A. CD9+ Trem2+ Resident Macro-
phages in Nephritic and Young NZB/W and SLE1.Yaa mice. B. Ex-vivo Immune Complex phagocytosis by Resident Macrophages in Nephritic
and young NZB/W mice. C. Relative Wound Density of fibroblast treated with SAM, M1, and M2 fibroblast cocultured supernatant. D. FAPa+
Thy1+ fibroblast from coculture with young and nephritic Resident macrophages
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Achieving health equity has been a long-standing goal, as Academy of Medicine leaders stated,
‘There is no equity without quality, and there is no quality without equity.” In its 5-year strategic plan, the ACR Quality
Measures Subcommittee (QMS) requested 4 working papers at the intersection of quality measurement; herein we
address health equity through measurement. We convened diverse collaborators aiming to: 1) summarize existing
health disparities in the ACR’s RISE registry defining known and unknown health equity issues in rheumatology; 2) envi-
sion an ideal future state; and 3) create a roadmap for how the ACR can advance health equity in rheumatology through
quality measurement.

Methods: The workgroup consisted of 20 ACR members, including members of QMS, Diversity, Equity & Inclusion (DEI),
and Registries and Health IT committees, a patient representative and an ARP member. Members represented academics,
private practice, racial, ethnic, and geographic diversity. The workgroup met virtually monthly in 2023, and twice in 2024. We
used the CMS and National Institutes of Health PROGRESS PLUS acronym to frame groups at risk for disparities. Members
reviewed the existing 25 ACR quality measures, and used modified Delphi panel voting on items’ impacts on health equity
and quality (0-10 scale).
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Members next envisioned ideal state components and equity steps that ACR and rheumatology could achieve. Ideas were
ranked 0-10 for feasibility and impact, then grouped per NCQA’s Health Measurement Framework for Medicaid Account-
ability Equitable Social Interventions, adding an Equitable Research domain. We prioritized recommendations using nominal
group technique, ranking first internally, and then with input from the ACR QMS and DEI and Collaborative Initiatives (COIN)
Committees.

Results: Among 25 existing measures, only 3 had RISE studies focused on disparities as the main explanatory variable
(Table 1). Few studies examined quality performance stratified by demographic factors to assess for variation in outcomes.
Rheumatoid arthritis disease activity was most heavily studied, with 7 studies evaluating equity domains, though only 1 as a
primary covariate.

Results of prioritizing are shown in Figure 1 (n= 32 raters). Highest ratings for feasibility and impact supported screening and
referral best practices for SDOHs and supporting GRAVITY standards (26, 82%), equity and disparities research best prac-
tices (20, 63%), stratifying data for equity outcomes in RISE (for ACR quality measures (18, 56%) and developing practices to
support retention in care (17, 53%). Defining standards for wait times for new and return patients had many split votes for
high feasibility/low impact, (11, 34%) and low feasibility/high impact (12, 38%). Items rated as low feasibility/high impact
included: medication receipt/assistance (14, 44%), social work/allied health (12, 38%), and team demographics matching
patient populations (12, 38%).

Conclusion: The working group identified gaps at the intersection of equity and quality and opportunities within the RISE
registry. Recommendations for advancing equity through quality measurement were generated to inform developing a road-
map for the ACR to advance quality and equity.
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Disclosure: S. Ferguson: None; A. Anandarajah: None; M. Wells: None; D. Bekele: None; A. Blazer:
GlaxoSmithKlein(GSK), 2, 6; C. Crowson: None; D. Desir: None; E. Ferucci: None; W. Machua: None;
E. Morgan: Pfizer, 5; W. Rogers: None; L. Smith: None; J. Zell: None; L. Suter: None; S. Jatwani: None;
C. Bartels: None.

Abstract Number: 2552

Changes in Social Determinants of Health Needs Uncovered by a
Rheumatology-Based Screening and Assistance Program

Haelynn Gim1, Rebecca Summit2, Karli Retzel2, Leah Santacroce2, Virginia Bills3, Nancy Shadick2, Sara Schoenfeld4 and
Candace Feldman2, 1Harvard Medical School, Brookline, MA, 2Brigham and Women’s Hospital, Boston, MA, 3Mass
General Brigham, Boston, MA, 4Massachusetts General Hospital, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Social determinants of health (SDoH), including non-medical social needs and adverse environmen-
tal exposures, contribute to inequities in rheumatic disease care and outcomes. Patients with rheumatic conditions receive
extensive care in the subspecialty setting, where SDoH are infrequently documented and infrastructure to address needs
is lacking. We implemented SDoH screening in a multihospital system, offered assistance to help address needs, and exam-
ined changes in SDoH needs on a subsequent screen.
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Methods: We implemented an electronic health record-based SDoH screening survey for patients with upcoming
appointments at 9 rheumatology clinics across 2 hospitals. Patients who indicated SDoH needs received need-
specific lists of community resources, and those requesting further information received telephone outreach by a
rheumatology-based Community Resource Specialist (CRS) with individually tailored guidance to facilitate access to
resources. Patients who indicated “no information needed” received neither. Patients who missed the visit associated
with a completed screen, or with a visit following minor modifications in screening procedures by the hospital system,
were rescreened. We examined the prevalence of needs between the baseline (“Screen 1”) and subsequent
(“Screen 2”) screen, completed ≥30 days apart, and used a Pearson’s chi-squared test to assess for a difference in
persistence of ≥1 overall need between assistance groups. A need was considered persistent if it was present in both
screens.

Results: Between 6/23/22-12/23/23, 10,521 adults (≥18 years) completed the rheumatology-based SDoH screening. Of
these, 4,883 (46.4%) were rescreened (mean (SD) 196 (94) days between screens) (Table 1). Among those who completed
both screens, 667 (14%) had ≥1 need in Screen 1 (mean (SD) 1.7 (1.3) needs). Individuals with (vs. without) needs were
younger and a higher percentage were female, identified as Black or Hispanic, and were Spanish-speaking. In Screen
2, 363 (54%) of the 667 patients with ≥1 need on Screen 1 again had ≥1 need (mean (SD) 1.0 (1.3) needs). The most fre-
quent needs in Screen 1 were food insecurity (34%), difficulty paying for utilities (30%), and medication access issues
(27%); these needs also persisted across screens, with >50% with remaining needs. Patients requesting no information
had the lowest percentages of need persistence. For all needs except medication access, patients who received CRS
engagement were more likely to have persistent needs (Table 2).

Conclusion: This program revealed a significant burden of persistent and dynamic SDoH needs, demonstrating the impor-
tance of repeated rheumatology-based screening. Patients who received CRS assistance often had persistent needs on
rescreen. Possible explanations include the presence of more complex needs, needs rooted in poverty requiring societal-
level change and sustained support, and increased patient comfort disclosing their needs after initial CRS interaction. Fur-
ther studies with random assignment to interventions and longer follow-up are needed to assess the impact of SDoH
screening on rheumatic disease inequities.

Disclosure: H. Gim: None; R. Summit: None; K. Retzel: None; L. Santacroce: None; V. Bills: None; N. Shadick:
Abbbvie, 5, AQtual, 5, BMS, 5, Janssen, 5; S. Schoenfeld: None; C. Feldman: Bain Capital, LP, 2, BMS Foundation,
5, Curio Bioscience, 12, My husband is a founder and will (but has not to date) receive equity., Harvard Pilgrim,
2, OM1, Inc., 2.
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Abstract Number: 2553

Predictors of Biologic and Targeted Synthetic DMARD Initiation for
Rheumatoid Arthritis Across Underserved Patient Groups: Insights from
a National Cohort Study

Mark Russell1, Mark Gibson2, Benjamin Zuckerman1, Kanta Kumar3, Shirish Dubey4, Maryam Adas2, Edward Alveyn2,
Samir Patel1, Zijing Yang1, Katie Bechman2, Elizabeth Price5, Sarah Gallagher6, Andrew Cope2, Sam Norton1 and James
Galloway7, 1King’s College London, London, England, United Kingdom, 2King’s College London, London, United Kingdom,
3University of Birmingham, Birmingham, United Kingdom, 4Oxford University Hospitals NHS FT, Oxford,
United Kingdom, 5Great Western Hospital NHS Foundation Trust, Swindon, England, United Kingdom, 6British Society
for Rheumatology, London, United Kingdom, 7Centre for Rheumatic Diseases, King’s College London, London,
United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Figure 1. Probability of initiating b/tsDMARDs within 12 months of initial rheumatology assessment for individuals with new RA diagnoses, by eth-
nicity, age group (top panel) and gender (bottom panel). Probabilities have been adjusted for socioeconomic status (index of multiple deprivation),
comorbidities (lung disease, cardiovascular disease, depression, cancer) and smoking status. The horizontal dashed line represents the overall
proportion of individuals who initiated a b/tsDMARD within 12 months.
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Background/Purpose: Quantifying healthcare inequality is essential to addressing the imbalance in outcomes attribut-
able to age, gender, ethnicity and multimorbidity. In this study, we analysed differences in the initiation of biologic or tar-
geted synthetic DMARDs (b/tsDMARDs) in patients with RA within the universal healthcare system of England
and Wales

Methods: An observational cohort study was conducted using the National Early Inflammatory Arthritis Audit (NEIAA) data-
set, which enrols patients newly referred with inflammatory arthritis diagnoses in England and Wales. We included all
patients with RA who were enrolled in NEIAA between May 8, 2018, and April 30, 2022, and who had 12-month follow-up
data available. Modified Poisson regression was used to explore factors associated with the initiation of b/tsDMARDs within
12 months of initial rheumatology assessment.

Results:Of 6,098 RA patients with available follow-up, the mean age was 59.2 years (SD 14.9); 3,912 (64.2%) patients were
female; 6,047 (99.2%) patients had available ethnicity data, of whom 5,215 (86.2%) were White, 152 (2.5%) were Black,
478 (7.9%) were Asian, and 202 (3.3%) were of mixed or other ethnicities. 508/6,098 (8.3%) patients initiated b/tsDMARDs
within 12 months of their initial rheumatology assessment. Patients aged < 40 years were more likely to be initiated on
b/tsDMARDs than individuals > 65 years (multivariable-adjusted risk ratio [aRR] 2.41; 95% CI 1.83 to 3.19; p < 0.0001). Indi-
viduals of Asian ethnicity were nearly 50% less likely to be initiated on b/tsDMARDs thanWhite individuals (aRR 0.52; 95% CI
0.36 to 0.76; p=0.0007), which persisted after adjustment for socioeconomic status, comorbidities, baseline disease sever-
ity, and the initial response to conventional synthetic DMARDs (Figure 1). These differences were evident for Asian females
but not Asian males. Individuals of Black ethnicity were more likely to be initiated on b/tsDMARDs than White individuals
(aRR 1.54; 95% CI 1.10 to 2.16; p=0.012), which became non-significant after adjusting for baseline disease severity and
seropositivity status.

Conclusion: The initiation of b/tsDMARDs for patients with newly diagnosed RA varies markedly by ethnicity and age,
despite England and Wales having a universal healthcare system. Our study demonstrates the importance of providing tai-
lored information and ensuring equitable access to high-quality care for underserved patient groups. The one-size-fits-all
approach must be reconsidered if health disparities are to be mitigated effectively.

Disclosure: M. Russell: AbbVie, Biogen, Lilly, Galapagos, Menarini, UCB, Viforpharma, 6, Sandoz UK, 5; M. Gibson:
None; B. Zuckerman: None; K. Kumar: None; S. Dubey: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1;
M. Adas: None; E. Alveyn: UCB, 12, Support for attending educational meeting; S. Patel: None; Z. Yang: None;
K. Bechman: UCB, viforpharma, 6; E. Price: None; S. Gallagher: None; A. Cope: AbbVie, 6, Bristol-Myers Squibb,
2, 5, 6, GSK/Galvini, 12, Data monitoring committee, Janssen, 2, 5, UCB, 2, 5; S. Norton: None; J. Galloway: AbbVie,
6, AstraZeneca, 5, Galapagos, 2, 6, Janssen, 2, 5, 6, Lilly, 2, 6, Pfizer, 2, 5, 6, UCB, 6.

Abstract Number: 2554

Prevalence and Clinical Characteristics of Vasculitis in the Alaska Native
and American Indian Peoples of Alaska

Ben Henderson1, Vivek Mehta2, Peter Holck2, Tammy Choromanski2, Amy Wilson2, Flora Lee2 and Elizabeth Ferucci2,
1University of Washington School of Medicine, Seattle, WA, 2Alaska Native Tribal Health Consortium, Anchorage, AK

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: The objective of this study was to determine the prevalence and clinical characteristics of vasculitis
in Alaska Native and American Indian (AN/AI) peoples of Alaska.

Methods: Potential cases of vasculitis in adults were identified by querying the electronic health records of participating tribal
health organizations within the Alaska Tribal Health System (ATHS) for diagnostic codes related to vasculitis. Medical record
abstraction was performed for all potential cases to confirm fulfillment of inclusion criteria, subtype, and clinical characteris-
tics. The denominator for prevalence was the 2019 ATHS user population ≥ 18 (except giant cell arteritis (GCA), defined for
persons ≥ 50).

Results: The age-adjusted prevalence per 1,000,000 AN/AI adults was 752 for all vasculitis, 518 for systemic vasculitis,
189 for leukocytoclastic vasculitis (skin only), and 44 for drug-associated vasculitis. The most common types of systemic
vasculitis were antineutrophil cytoplasmic antibody-associated vasculitis (AAV) (340 per million adults) and GCA (28 per
100,000 ≥ 50). The most common subtype of AAV was granulomatosis with polyangiitis (GPA) (244 per million adults). There
were no cases of hepatitis B-associated vasculitis. AAV was diagnosed at a mean age of 54.2 years, often with high inflam-
matory markers and significant renal involvement. GCA was diagnosed at a mean age of 69.6 years.

Conclusion: The prevalence of AAV (especially GPA) in the AN/AI peoples is among the highest in the world. GCA preva-
lence is lower than White populations, but higher than other populations. AN/AI peoples with AAV and GCA appear to pres-
ent at younger ages and with more severe disease than other populations.

Disclosure: B. Henderson: None; V. Mehta: None; P. Holck: None; T. Choromanski: None; A. Wilson: None; F. Lee:
None; E. Ferucci: None.

Abstract Number: 2555

Addressing Economic Insecurities Could Improve Patient-Reported
Outcomes in Lupus

Shivani Garg1, Jay Patel1, Meredith Ingersoll2, Shelby Gomez2, Amanda Weber2, Sarah Panzer1, Sancia Ferguson3, Tripti
Singh1 and Christie Bartels4, 1University of Wisconsin, School of Medicine and Public Health, Madison, Madison, WI, 2UW
Health, Madison, 3University of Wisconsin, Madison, Madison, WI, 4University of Wisconsin School of Medicine and
Public Health, Madison, WI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: A complex interaction between biologic factors and social determinants of health (SDoH) drives dis-
parities in lupus (or SLE) outcomes in the US. A recent meta-analysis highlighted disparities in clinical outcomes for individ-
uals with adverse SDoH. Yet, key SDoH that drive poor patient-reported outcomes (PROs)--patient’s self-evaluation of
their health due to chronic disease, are not fully elucidated. Recently, a study using the California Lupus cohort highlighted
that economic insecurities (i.e., food, housing, transportation, financial insecurity), not conventional SDoH
(i.e., employment, insurance), were associated with poor PROs. Given geographical variations in lupus outcomes, we
used our Wisconsin Lupus Cohort to: 1) identify key adverse SDoH, including economic insecurities, and SLE factors that
associated with poor PROs in our cohort; 2) longitudinally examine the impact of addressing economic insecurities on PROs.
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Methods: Our Wisconsin Lupus Cohort included adult patients with SLE recruited between 2020-24. Economic insecu-
rities, including food, housing, transportation, and financial, were assessed by a medical assistant using screening question-
naires in the EHR (Fig. 1A). Economic insecurities were then addressed by a social worker (0.1 FTE) (Fig. 1A). Conventional
SDoH, including area deprivation index (ADI), insurance, unemployment, high-risk behaviors, loneliness, were assessed.
Patient-reported Physical, Mental, and Social Function T scores were derived from the PROMIS global health short form
completed during visits. Associations between economic insecurities and PROwere assessed by multivariable linear regres-
sion models adjusting for demographics, SLE disease activity index (SLEDAI), SLE damage index (SDI), medicines, hydroxy-
chloroquine (HCQ) levels, SLE duration, and conventional SDoH. A paired t-test longitudinally compared PRO before and
after economic insecurities were addressed per workflow (Fig. 1A).

Results: Among 217 participants, mean age was 47±17 years, 90% were women, 27% were of Black race or Hispanic eth-
nicity, and 18% (n=36) had ≥1 economic insecurities. Multivariable analyses revealed that individuals with more economic
insecurities had worse PRO vs. those without (Table 1). Every 1-unit increase in economic insecurities was associated with
a 2.5-point decrease in Physical Function (p=0.02), a 0.33-point decrease in Social Function (p=0.02), a 2-point decrease in
Mental Function (p=0.09). Conventional SDoH (unemployment, Medicaid) and SDI were also associated with worse PROs
(Table 1). In two subgroups: 1) Medicaid insurance (n=31); 2) Private or Medicare insurance (n=186), economic insecurities
remained strongly associated with worse PRO Physical, Mental, & Social Function (Table 2A-B).

Among 36 patients with ≥1 economic insecurities, 21 completed a follow-up visit within 6 mos. Economic insecurities were
addressed in 58% of patients with a social worker’s support, and their Physical Function improved by 7 points (95% CIs
0.43-13, p-value=0.039; Fig. 1B).
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Conclusion: Economic insecurities are associated with worse PROs which can be addressed with social work support and
could improve outcomes and reduce disparities in SLE.

Disclosure: S. Garg: None; J. Patel: None; M. Ingersoll: None; S. Gomez: None; A. Weber: None; S. Panzer: None;
S. Ferguson: None; T. Singh: None; C. Bartels: None.

Abstract Number: 2556

A Multi-center Study of Associations Between Neighborhood-Level Child
Opportunity, Initial Disease Severity and Acute Care Utilization Among
Children with SLE

Joyce Chang1, Jessica Liu1, Emily Smitherman2, Pooja Patel3, Gabrielle Alonzi1, Gabrielle Morgan4, Livie Timmerman5,
Laura Berbert6, Edie Weller1, Karen Costenbader7 and Mary Beth Son8, 1Boston Children’s Hospital, Boston, MA,
2University of Alabama at Birmingham, Birmingham, AL, 3Ann and Robert H. Lurie Children’s Hospital of Chicago,
Chicago, IL, 4Ann & Robert H. Lurie Children’s Hospital of Chicago and Northwestern University Feinberg School of
Medicine, Chicago, IL, 5University of Alabama at Birmingham, Gardendale, AL, 6Boston Children’s Hospital, Belmont, MA,
7Brigham and Women’s Hospital/ Harvard Medical School, Boston, MA, 8Boston Children’s Hospital, Brookline, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Healthcare Disparities in Rheumatology
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Child opportunity is defined as the neighborhood resources and conditions that promote healthy
childhood development. We determined whether low neighborhood-level opportunity associates with more severe disease
presentation or higher acute care utilization after diagnosis in a geographically and socioeconomically diverse, multi-center
cohort of patients with childhood-onset systemic lupus erythematosus (cSLE).
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Methods:We identified patients with cSLE at 3 tertiary centers (Boston Children’s Hospital (BCH), Lurie Children’s Hospital
of Chicago (LCH), and Children’s Hospital of Alabama (COA), 2016-2022) with valid U.S. street addresses and linked their
medical records to census tract-level data. The index visit was the first visit with a physician diagnosis of SLE. The primary
outcomes were severe initial disease presentation (composite of Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI-2K) ≥10, intensive care admission, or dialysis) and acute care utilization (inpateient or emergency visits) within the
first year after the index visit. The secondary outcome was concurrent achievement of SLEDAI-2K < =4 and prednisone-
equivalent dose < =7.5 mg/day at the most recent follow-up visit. The exposure of interest was census tract-level Child
Opportunity Index (COI) 2.0 (29 indicators across education, socioeconomic status, physical environment), ranked nation-
ally. Associations between COI and outcomes were estimated using logistic or negative binomial regression accounting
for clustering by site. Patient-level covariates included age at SLE onset, sex, race and ethnicity reported in the medical
record, English vs. non-English primary language and insurance status.

Figure 1. Percentage of children with SLE living in census tracts at each level of nationally-ranked Child Opportunity Index (COI), by site of care.

Figure 2. A) Estimated odds of having a severe disease presentation (composite of SLEDAI-2K >=10, ICU admission or dialysis) at the first visit to
each center, B) incidence rates of inpatient and emergency care visits within the first year of follow-up, and C) odds of achieving low disease activity
(defined by SLEDAI-2K <=4 and prednisone-equivalent dose <= 7.5 mg/day) at the most recent visit, for children living in census tracts in each
level of child opportunity index (COI) compared to those living in very high opportunity areas according to nationally ranked COI levels across all
3 sites. All estimates are adjusted for age at index visit, sex assigned at birth, race and ethnicity as reported in the electronic medical record, English
vs. non-English preferred primary language, and insurance type, and include a random effect for site of care. Estimates in B) are additionally
adjusted for initial SLEDAI-2K scores at initial presentation (index visit), and estimates in C) are additionally adjusted for severe disease presentation
and duration between the index visit and most recent visit date. Asterisks represent statistically significant results (p-value <0.05, 2-tailed).
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Results: We included 148 patients with cSLE at BCH, 265 at LCH, and 138 at COA. Of 538 patients with evaluable
COI linkages, 50% were publicly insured, 29% reported Black race, 30% reported Hispanic ethnicity, and 14% had a
preferred language other than English (Table 1). COA had the highest proportion of Black patients (59%) while LCH
had the highest proportion of Hispanic patients (43%). COI was on average higher at BCH compared to LCH and
COA (Fig. 1). 50% of cSLE patients met criteria for severe presentation, and the median number of inpatient/
emergency visits in the 1st year was 1 [range 1-13]. Living in areas with low vs. very high COI associated with 1.93
higher adjusted odds of severe presentation (95% CI [1.05-3.57]; Fig. 2A), 2.03 higher adjusted incidence of acute
care utilization during the first year of follow-up (95% CI [1.29-3.18]; Fig. 2B and Table 1), and 0.47 lower odds of
achieving SLEDAI-2K < =4 and prednisone < =7.5 mg/day adjusted for severe disease presentation (95% CI [0.23–
0.94]; Fig. 2C).

Conclusion: Higher cSLE disease severity at presentation to care and lower likelihood of achieving disease targets after
establishing subspecialty care were associated with living in areas with lower child opportunity, which may represent struc-
tural barriers to care and effects of toxic stress, among other socio-environmental factors. Tailoring community-based inter-
ventions to neighborhoods with low levels of child opportunity may reduce disparities at multiple points of access to pediatric
subspecialty care.

Disclosure: J. Chang: Century Therapeutics, 2; J. Liu: None; E. Smitherman: None; P. Patel: CVS, 3, 11; G. Alonzi:
None; G. Morgan: None; L. Timmerman: None; L. Berbert: None; E. Weller: None; K. Costenbader: Amgen, 2, 5,
AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo
Smith Kline, 2, 5, Merck, 5; M. Son: None.

Abstract Number: 2557

The Relation of Colchicine to Knee/hip Replacement Among People with
Gout in a Population-based Cohort Study

Zhiqiang Wang1, Sarah Tilley2, Christine Peloquin2, Eva Petrow3, Margaret Clancy2 and Tuhina Neogi2, 1Clinical
Research Centre, Zhujiang Hospital, Southern Medical University, Guangzhou, China, Guangzhou, Guangdong, China
(People’s Republic), 2Boston University Chobanian & Avedisian School of Medicine, Boston, MA, 3Boston Medical Center,
Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Colchicine, an anti-inflammatory drug commonly used in gout, has been associated with a lower
incidence of total knee/hip replacement compared to placebo among participants with coronary artery disease in an explor-
atory post-hoc analysis of the LoDoCo2 (Low Dose Colchicine 2) randomized trial. Thus, colchicine may reduce risk of struc-
tural and/or symptomatic progression of chronic gout-related inflammatory arthritis. We therefore evaluated the relation of
colchicine use to risk of knee/hip joint replacements among people with gout in a population-based cohort.

Methods: We conducted a propensity score-matched, population-based cohort study using data from IQVIA Medical
Record Database (IMRD), a Cegedim database from general practitioners (GPs) in the UK from January 1, 2000, to
December 31, 2021, limited to people with prevalent gout age 18-89 years. We excluded those with diagnostic codes for
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rheumatoid arthritis and common contraindications to joint replacement. From this sample, we identified incident colchicine
users (oral tablets or capsules formulation) based upon prescription data, and propensity score-matched them 1:1 to non-
initiators. We computed propensity scores using variables that were considered to be confounders and variables associated
with the outcome using one-year cohort accrual blocks to account for secular trends. We compared the risk of knee and/or
hip replacement (KR/HR, identified using Read codes) among colchicine initiators versus non-initiators using Cox propor-
tional hazards regression. Participants were followed from the index date (date of initial colchicine prescription for initiators
or random date within the 1 year cohort accrual block for non-initiators) until the first of any of the following occurred: KR/HR,
death, transfer out or the last data collection date by the GP, when a participant reached the age of 90, allowed follow-up
time of 10 years, or the end of study on December 31, 2021.

Results: Of the 31,651 initiators of colchicine (mean age 59.6, 17.5% women) and 31,651 non-initiators of colchicine (mean
age 60.2, 16.1% women), 1029 (3.3%) and 1184 (3.7%), respectively, had a knee/hip replacement with a median follow-up
time of 4.5 and 4.3 years (Table 1). The incident rate of KR/HR in colchicine initiators was 6.55 per 1000 person years and in
non-initiators was 7.66 per 1000 person years. Colchicine initiators had lower risk of knee/hip replacement compared with
non-initiators, with a hazard ratio (HR) of 0.86 (95% CI, 0.79 to 0.93). When additionally adjusted for confounders, the asso-
ciation remained similar (HR 0.87 (95% CI, 0.80 to 0.95)).

Conclusion: In this large population-based cohort of individuals with gout, colchicine initiation was associated with a mod-
est lower risk of knee/hip replacement. Given the cardiovascular benefits of colchicine demonstrated in the LoDoCo2 trial,
combined with a possible benefit of lower risk of joint replacement in our current observational study, duration of colchicine
prophylaxis in gout may merit reconsideration.

Disclosure: Z. Wang: None; S. Tilley: None; C. Peloquin: None; E. Petrow: None; M. Clancy: None; T. Neogi:
Amgen, 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sobi, 2.

Table 1. Analysis Results for Primary Analysis
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Abstract Number: 2558

Development of Non-genetic Risk Stratification Model of Severe
Allopurinol Hypersensitivity Syndrome, a Multicenter Study in Thailand

Patapong Towiwat1, Wichittra Tassaneeyakul2, Suppachai Lawanaskol3, Chonlaphat Sukasem4, Nontaya Nakkam2,
Ticha Rerkpattanapipat4, Jettanong Klaewsongkram5, Pawinee Rerknimitr5, Duangkamon Poolpun6, Worawit
Louthrenoo7 and Niwat Saksit8, 1Naresuan university, Phitsanulok, Thailand, 2Khon Kaen university, Khon Kaen,
Thailand, 3Chaiprakan hospital, Chiang Mai, Thailand, 4Mahidol university, Bangkok, Thailand, 5Chulalongkorn
university, Bangkok, Thailand, 6Buddhachinaraj hospital, Phitsanulok, Thailand, 7Faculty of Medicine, Chiang Mai
University, Chiang Mai, Thailand, Chiang Mai, Thailand, 8Phayao university, Phayao, Thailand

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Severe allopurinol hypersensitivity (SAH), although uncommon, is a serious adverse event of allopu-
rinol. Both genetic (HLA-B*58:01) and non-genetic factors (female gender, age ≥60-65 years, renal impairment, high starting
dose of allopurinol and use of diuretics including hydrochlorothiazide and furosemide) have been contributed to SAH. How-
ever, HLA-B*58:01 testing is costly, and not available in many institutions. This study aimed to develop a model to predict of
SAH using non-genetic clinical risk factors.

Methods: The study was a retrospective observational study using an incidence density sampling. SAH cases were col-
lected from tertiary care medical center; where most non-SAH cases were collected from primary care hospitals in
4 provinces, and 717 cases also from a tertiary care medical center. The data of non-genetic factors including gender,
age, renal function, concomitant use of diuretics, (hydrochlorothiazide or furosemide), starting dose of allopurinol and
serum uric acid (SUA) of non-SAH cases selected only the first description of allopurinol. The binary prevalence-
weighted logistic regression analysis was used to develop the prediction models for SAH. Three models were devel-
oped following real general practice.

Results: Totally, there were 209 cases of SAH and 23,068 cases of non-SAH (prevalence 0.89%). Factors associated with
the development of SAH within 90 days of starting allopurinol were female gender, age ≥ 65 years, renal impairment, high
starting dose of allopurinol, concomitant use of hydrochlorothiazide or furosemide, and high SUA level prior to prescription.
Model 1a and model 1b were applied for patients who did not have and had SUA level when starting allopurinol, respectively.
Model 2 was applied for patients who had all non-genetic risk factors, started allopurinol within 60 days, and did not have
SAH events. The area under the receiver operating characteristic curve (AuROC) (95%CI) for model 1a, model 1b and model
2 were 0.72 (0.67, 0.76), 0.81 (0.75, 0.86) and 0.82 (0.79, 0.86), respectively. The performance for the prediction SAH of
each model was good. The score of 0-1%, 1-2% and 2-100% predicted low, moderate and high risk for development of
SAH after starting allopurinol, respectively.

Conclusion: Model 1a and model 1b can predict SAH from patients who had their first prescribed allopurinol, and model
2 can predict SAH for the patients who had been taken allopurinol within 60 days but no SAH. The scoring system of each
model can help clinician for properly prescribe allopurinol in real clinical practice before SAH being developed. Allopurinol can
be started safely in the low risk group, but might a close monitoring in the moderate risk group. In the high risk group, allo-
purinol should not be used, and the other urate lowing therapy should be considered. However, the genetic factors that
had effect to SAH were not considered in this study.
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Disclosure: P. Towiwat: None; W. Tassaneeyakul: None; S. Lawanaskol: None; C. Sukasem: None; N. Nakkam:
None; T. Rerkpattanapipat: None; J. Klaewsongkram: None; P. Rerknimitr: None; D. Poolpun: None;
W. Louthrenoo: None; N. Saksit: None.

Abstract Number: 2559

Relationship Between Serum Urate and Changes in Dual Energy
Computed Tomography MSU Crystal Volume over One Year in People
with Gout: An Individual Participant Data Analysis

Brooke Kelly1, Gregory Gamble1, Anne Horne1, Anthony Doyle1, Jill Drake2, Opetaia Aati1, Chang-Nam Son1,
Ramanamma Kalluru3, Kieran Latto1, Lisa Stamp4 and Nicola Dalbeth1, 1University of Auckland, Auckland,
New Zealand, 2University of Otago, Christchurch, New Zealand, 3Health New Zealand, Auckland, New Zealand,
4University of Otago, Christchurch, Christchurch, New Zealand

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: The dynamics of monosodium urate (MSU) crystal changes across a range of serum urate concen-
trations in people with gout are unknown. The aim of this study was to systematically examine the relationship between
serum urate and changes in dual energy computed tomography (DECT) urate volume in people with gout and stable serum
urate concentrations.

Methods: Individual participant data were analysed from three studies of people with gout. The time periods for the analysis
were selected to identify study participants with serial DECT scans of both feet over a 12-month epoch of stable urate-
lowering therapy and serum urate concentrations. Data from 251 study participants were analysed using a mixed-models
analysis of covariance (ANCOVA) approach according to mean serum urate cut-points and mean serum urate bands. Study
and first DECT urate volume were included in the models.

Results: For all mean serum urate cut-points assessed (4.0, 5.0, 6.0, 7.0 and 8.0 mg/dL), reductions in DECT urate volumes
were observed below the cut-point (Figure). Significantly increased DECT urate volumes were observed at or above the
8.0mg/dL mean serum urate cut-point. Differences in the change in DECT volume were observed for the 7.0 mg/dL cut-
point (P=0.0044) and the 8.0 mg/dL cut-point (P< 0.0001). Significantly reduced DECT urate volumes were observed for
the mean serum urate bands < 4.0 mg/dL and 4.0-4.9 mg/dL, and increased DECT urate volume was observed for the
mean serum urate band ≥ 8.0 mg/dL (Table). For the mean serum urate bands 5.0-5.9, 6.0-6.9, 7.0-7.9 mg/dL, significant
changes in DECT urate volumes were not observed.

Conclusion: The study findings support the concept that different serum urate targets may be appropriate at different
stages of gout treatment. Serum urate bands below 5.0 mg/dL lead to MSU crystal dissolution over one year. Once MSU
crystal dissolution is achieved, a higher target may be sufficient to prevent crystal formation; this study indicates that the
higher target may be < 7.0 mg/dL. The study also provides empirical support for the EULAR recommendation of early use
of urate-lowering therapy for patients with serum urate > 8.0 mg/dL, noting the increased MSU crystal volume at or above
this level.
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Disclosure: B. Kelly: None; G. Gamble: None; A. Horne: None; A. Doyle: None; J. Drake: None; O. Aati: None;
C. Son: None; R. Kalluru: None; K. Latto: None; L. Stamp: Uptodate, 9; N. Dalbeth: Arthrosi, 2, AstraZeneca, 5, 6,
Avalo Therapeutics, 2, Dexcel Pharma, 2, Hikma, 6, Horizon, 2, 6, JPI, 2, JW Pharmaceutical Corporation, 2, LG Chem,
2, Novartis, 6, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Shanton Pharma, 2, Sobi, 2, Unlocked Labs, 2.

Abstract Number: 2560

Continuous Reduction in Ultrasound Detected Crystal Depositions over
5 Years Follow-up: Results from the NOR-Gout Study

Hilde B Hammer1, Lars F Karoliussen1, Lene Terslev2, Espen A. Haavardsholm3 and Tillmann Uhlig1, 1Diakonhjemmet
hospital, Oslo, Norway, 2Rigshospitalet-Glostrup & COPECARE, Glostrup, Denmark, 3Center for treatment of Rheumatic
and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, and University of Oslo (UiO), Institute
of Clinical Medicine, Oslo, Norway, Oslo, Norway

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Ultrasound (US) is sensitive for detecting monosodium urate (MSU) crystal depositions in gout,
described as double contour (DC), tophi and aggregates. Depositions decreased during the first year of serum urate lower-
ing treatment (ULT) in the NOR-Gout study. Our objective was to explore the US changes in depositions after 2 and 5 years
on ULT.

Methods: Patients with crystal-proven gout and a recent gout flare with serum uric acid (sUA) level >360 μmol/L were con-
secutively included in the NOR-Gout study. During the first year they had frequent visits for ULT adjustment to achieve sUA <
360 μmol/L (or < 300 μmol/L if clinical tophus) and US was performed at baseline and after 3, 6 and 12 months. Patients
were then followed by their general practitioner to keep the ULT target, and met for study visits at year 2 and 5. The US
assessment (General Electric E9) included a semi-quantitative scoring of MSU crystal depositions using the OMERACT
scoring system, with bilateral examination of radiocarpal, metacarpophalangeal2, knee, ankle and metatarsophalangeal1
joints as well as triceps, quadriceps, patellar (proximal and distal) and Achilles tendons and insertions. Sum scores of US
depositions (DC, tophi, and aggregates, respectively) were calculated, and changes from baseline were explored by paired
samples T-test.

Results: 209 patients were included (mean (SD) age 56.4 (13.8) years, time since first flare (disease duration) 7.9 (7.7) years,
95.5%men). Mean (SD) sUA (μmol/L) during the study were 500 (77) at baseline, 341 (61) at 3 months, 327 (60) at 6months,
312 (49) at 12 months, 325 (70) at 2 years and 337 (83) at 5 years. The US sum scores (DC, tophi, and figure. At 2 (n=172)
and 5 (n=161) years, a sum score of zero was found in 70.9% and 83.2% respectively, for aggregates, respectively)
decreased during the study (p < 0.001 for all lesions) shown in the table and DC, with corresponding percentages of 33.1
and 62.7 for tophi, and 7.6 and 23.6 for aggregates. At least one flare was described by 26.6% between year 1 and
2, and 15.4% had ≥ 1 flare between year 2 and 5.

Conclusion: The amount of crystal depositions decreased not only during treat to target ULT the first year of the study,
but also when the patients were followed by their general practitioner between year 1 and 5. Patients and clinicians
should be encouraged to comply to ULT to remove the depositions in joints and tendons and thereby reduce the bur-
den of gout.
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Disclosure: H. Hammer: AbbVie/Abbott, 2, Eli Lilly, 2, Novartis, 2, UCB, 2; L. Karoliussen: None; L. Terslev: Eli Lilly,
6, Janssen, 1, 6, Novartis, 6, Pfizer, 6, Speakers feeJanssen, Novartis, Pfizer, UCB and GE healthcare, 6, UCB, 1;
E. Haavardsholm: AbbVie/Abbott, 2, Celgene, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2; T. Uhlig: Novartis,
1, Pfizer, 2, UCB, 2.

Abstract Number: 2561

Circulating Proteomic Profiles and Incident Gout Risk: Prospective Cohort
Study of >48,000 Men and Women

Natalie McCormick1, Amit Joshi2, Robert Terkeltaub3, Tony Merriman4, Matthew Nayor5, Chio Yokose6 and Hyon
K. Choi7, 1Massachusetts General Hospital, Boston, MA, 2Channing Division of Network Medicine, Boston, MA, 3Retired,
San Diego, CA, 4University of Alabama at Birmingham, Homewood, AL, 5Boston University Chobanian & Avedisian
School of Medicine, Boston, MA, 6Massachusetts General Hospital, Waltham, MA, 7Massachusetts General Hospital,
Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Detailed characterization of the plasma proteome may provide insights into the dynamic molecular
changes preceding gout. A previous cross-sectional study of pre-existing gout (n=330 gout patients and 7 candidate pro-
teins)1 reported higher CXCL8 levels among prevalent gout vs non-gout, but data on pre-diagnostic proteomic biomarkers
are sparse.

Table 1

Figure 1
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We investigated the relation between large-scale pre-diagnostic proteomics and risk of incident gout in a nationwide pro-
spective cohort, accounting for serum urate levels, and explored biological mechanisms connected to the gout-associated
proteins and upstream factors.

Methods: We included 48,898 UK Biobank participants with proteomic measures and no history of gout or urate-lowering
therapy use at baseline (mean age 56.7 years, 45% males). Proteomic measures (n=2923, via Olink Explore 3072) were
quantified from baseline blood samples via Olink’s Proximity Extension Assay technology.2

Multivariable Cox models were used to assess association between protein levels and risk of incident gout (from linked pri-
mary care and inpatient diagnoses), before and after serum urate adjustment, using false discovery rate (PFDR) of < 0.05. We
performed two-sample Mendelian randomization (MR) to explore potential causal roles of the statistically significant proteins,
leveraging genetic association data for loci mapping within 1Mb of the protein-encoding gene controlling expression in cis,2

and from the new GlobalGout GWAS.

Results: There were 1095 incident gout cases over mean follow-up of 13.2 years. Levels of 1027 proteins were associated
with risk of incident gout before urate adjustment (Figure 1), with the strongest associations (Table 1) including insulin-like
growth factor-binding protein 4 (hazard ratio [HR] 1.60, 95% CI 1.51-1.69 per SD; PFDR 2.5x10−57) and uromodulin (0.67,
0.64-0.71; PFDR 2.4x10−44). Other key associations were CD38, a proinflammatory enzyme expressed in macrophages,
CCL16, a substantial monocyte chemoattractant, and ADM, which regulates inflammation, including in the synovium.
41 proteins remained associated with risk of incident gout after serum urate adjustment, including uromodulin (HR 0.88,
0.83-0.94; PFDR=0.01)

MR findings supported causal roles for 72 of the 817 measurable proteins associated with gout before urate adjustment,
and 3/37 measurable proteins after urate adjustment (Secretagogin, Spondin-1 and TNF receptor superfamily member 6B).

Top biological pathways identified via the Ingenuity Pathway Analysis software were pathogen induced cytokine storm sig-
nalling (PFDR=3.2x10

−48), hepatic fibrosis (PFDR=1.3x10
−47), and neutrophil degranulation (PFDR=1.3x10

−45). Those involved
in wound healing signalling, regulation of insulin-like growth factor transport and uptake, and granulocyte adhesion and dia-
pedesis were also among the top overrepresented biological pathways.

TNF was identified as the top upstream regulator of gout-associated proteins; others included IL-1B and IL-4
cytokines.
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Conclusion: These prospective findings provide insight on pathophysiological mechanisms leading to gout, including after
hyperuricemia, and prioritize protein-gout genetic associations for future research.

Disclosure: N. McCormick: None; A. Joshi: Regeneron, 3, 11; R. Terkeltaub: Acquist, 1, Astra-Zeneca, 2, BGP Bio,
2, Fortress, 2, G-CAN, 12, Non-salaried President of nonprofit gout research networking foundation, Generate Biomed-
icines, 2, Horizon, 2, Inozyme, 1, Jiangsu Atom Bioscience, 2, LG Chem, 2, Selecta Biosciences, 2, Synlogic, 2;
T. Merriman: None; M. Nayor: None; C. Yokose: None; H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Protalix, 1, Shanton,
12, DSMB.

Abstract Number: 2562

Efficacy and Safety of Tocilizumab in the Treatment of Chronic
Inflammatory Forms of CPPD: Retrospective Study of 55 Cases

Sophie Carrabin1, Margaux Houze2, Charlotte Jauffret3, Thomas Bardin4, Hang Korng Ea4, Frédéric Lioté4, Pascal
Richette5, Tristan Pascart2 and Augustin Latourte6, 1Hôpital Lariboisière APHP.Nord, Paris, Paris, France, 2Lille Catholic
University, Lille, France, 3Lille Catholic University, Lille, Nord-Pas-de-Calais, France, 4Hôpital Lariboisière APHP.Nord,
Paris, France, 5Lariboisière Hospital, Paris, France, 6AP-HP, Paris, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Metabolic & Crystal Arthropathies
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Calcium pyrophosphate deposition disease (CPPD) is a heterogeneous disease that can manifest
as acute or chronic arthritis. Treatment options for chronic forms of the disease are limited. An open-label study of
11 patients treated ’off-label’ with tocilizumab (TCZ) for a chronic inflammatory form of CPPD refractory to conventional
treatments previously reported encouraging results. Since then, a larger number of patients have received TCZ and these
retrosepctive results are reported here.

Methods:We report here the results of all patients treated with TCZ for a chronic inflammatory form of CPPD at two univer-
sity hospitals with expertise in the management of microcrystalline rheumatic diseases. Patients were included if they had
received at least 3 months of TCZ, and their data were retrieved retrospectively from medical records. Disease characteris-
tics, previous treatments received, TCZ treatment efficacy and safety, discontinuations and reasons for discontinuation of
TCZ were analysed.

Results: A total of 55 patients (mean age +/- SD: 68.3 +/- 12.5 years; 65.4% female) were treated with TCZ for chronic
(n=39), recurrent acute (n=14; 0-4 attacks/month) or mixed (n=2) CPPD. CPPD was primary in the majority of cases or sec-
ondary to hypomagnesemia (n=5), hereditary haemochromatosis HFE (n=3), primary hyperparathyroidism (n=2) or ANKH
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mutation (n=1). The median disease duration at the time of TCZ initiation was 4.75 years (min-max: 0.3-48.7). All patients
had received colchicine (0.5-1 mg/day), 20 patients had received prednisone (5-45 mg/day) and 24 patients had received
anakinra, which later was either ineffective (n=13) or poorly tolerated (n=11).

TCZ was administered intravenously in 46 patients and subcutaneously in 9 patients. The mean VAS for pain (0-100 mm)
was 60.8 +/- 21.3 mm at baseline, decreasing to 44.1 +/- 24.0 at month 3 and 37.4 +/- 2.9 at month 6. During follow-up,
22 patients reported an adverse event, including 9 cytopenias, 6 transaminase elevations, 3 infections (2 severe) and 3 injec-
tion site reactions. A total of 22 patients (40%) discontinued TCZ after a median of 7.0 months (min-max: 1-48.6), 13 due to
lack of efficacy and 9 due to intolerance. The median duration of treatment for those who remained on treatment (n=33) was
26.0 months (min-max: 3-76.5). Of those who started on the IV route, 10 patients switched to the SC route, 7 of whom
eventually returned to the IV route due to loss of efficacy. TCZ cessation was attempted in 8 patients, 5 of whom relapsed
and eventually returned to TCZ.

Conclusion: Tocilizumab improved control of chronic inflammatory forms of CPPD in more than 2/3 of patients who failed or
were intolerant to usual therapies. These retrospective results confirm the need for a randomised controlled trial comparing
TCZ with placebo in this indication.

Disclosure: S. Carrabin: None; M. Houze: None; C. Jauffret: None; T. Bardin: None; H. Ea: None; F. Lioté: None;
P. Richette: None; T. Pascart: None; A. Latourte: None.

Abstract Number: 2563

Efficacy and Safety Results of CT-P41 (Proposed Denosumab Biosimilar)
Compared to Reference Denosumab in Postmenopausal Women with
Osteoporosis: 78-Week Results from Phase 3 Randomized
Controlled Trial

Jean-Yves Reginster1, Stuart L. Silverman2, Edward Czerwinski3, Przemyslaw Borowy4, Tomasz Budlewski5, Joanna
Kwiatek6, Svitlana Postol7, Airi Põder8, Jerzy Supronik9, SungHyun Kim10, JeeHye Suh10, GoEun Yang10, NooRi Han10,
NaHyun Kim10 and SeoHee Bae10, 1Biochemistry Dept, College of Science, King Saud University, Riyadh, Kingdom of
Saudi Arabia, CLARENS, Switzerland, 2OMC clinical research center and Cedars Sinai Medical Center, Beverly Hills, CA,
3Krakow Medical Centre, Krak�ow, Poland, 4Krakowskie Centrum Medyczne, Krakow, Poland, 5Department of
Rheumatology, Medical University of Lodz, Lodz, Poland, 6Centrum Medyczne Poznan - PRATIA, Skorzewo, Poland,
7Medical Center of Medbud - Clinic LLC, Kyiv, Ukraine, 8Clinical Research Centre Ltd, Tartu, Estonia, 9Osteo-Medic s.c.,
Białystok, Poland, 10Celltrion, Inc., Incheon, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: CT-P41 is a proposed biosimilar of the reference denosumab (DEN), a fully human monoclonal anti-
body that binds the cytokine receptor activator of NF-κb ligand (RANKL). In this phase 3 study, the therapeutic equivalence
of efficacy as assessed by changes from baseline in lumbar spine bone mineral density (BMD) at Week 52 and the similarity
of pharmacodynamics as assessed by changes in marker of bone turnover up to Week 26 for CT-P41 versus DEN were
demonstrated in postmenopausal women with osteoporosis (PMO) (WCO-IOF-ESCEO Congress 2024; abstract number
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P683, P684). Here, we report the additional efficacy and safety results from Week 52 to Week 78 including switching data
from DEN to the CT-P41 (Treatment Period [TP] II).

Methods: At Week 0, patients were randomly assigned in a 1:1 ratio to receive 60 mg of CT-P41 or DEN every 6 months
(Weeks 0 and 26; TP I). Before dosing at Week 52, patients initially assigned to DEN in TP I were re-randomized in a 1:1 ratio
to continue DEN or to switch to CT-P41 in TP II. Patients assigned to CT-P41 in TP I continued treatment with CT-
P41. Efficacy and safety were evaluated up to Week 78.

Results: In TP II, 422 patients were randomized at Week 52 (CT-P41 maintenance group: 221, DEN maintenance group:
100, Switched to CT-P41 group: 101). The mean percent change from baseline in the BMD for the lumbar spine, total hip,
and femoral neck increased until Week 78 and was comparable among the groups (Figure 1). A new vertebral fracture
was reported in 1 (0.5%) patient in the CT-P41 maintenance group at Week 78. Nonvertebral fractures were reported in
2 (0.9%) patients in the CT-P41 maintenance group and 1 (1.0%) patient in the switched to CT-P41 group. No hip fracture
was reported. No notable safety issue was observed following a transition from DEN to CT-P41 compared with CT-P41
maintenance and DEN maintenance groups. In total, 211/421 (50.1%) patients experienced at least 1 treatment-emergent
adverse event (TEAE) (112/220 [50.9%], 42/100 [42.0%], and 57/101 [56.4%] patients in the CT-P41 maintenance, DEN
maintenance, and switched to CT-P41 groups, respectively) and most of them were Grade 1 or 2 in severity. Overall,
11 (2.6%) patients experienced at least 1 serious TEAE (8/220 [3.6%], 3/100 [3.0%], and 0/101 patients in the CT-P41main-
tenance, DEN maintenance, and switched to CT-P41 groups, respectively). Hypocalcaemia was reported in 4 (1.8%)
patients only in the CT-P41 maintenance group (all cases were non-serious). There was one death owing to a TEAE of “gen-
ital neoplasm malignant female” in the CT-P41 maintenance group; this was considered unrelated to the study drug by the
investigator (Table 1).

Conclusion: The comparable and sustained efficacy results up to Week 78 supported the therapeutic equivalence of CT-
P41 and DEN in treating PMO. CT-P41 was also well tolerated with a safety profile comparable to that of DEN, and no nota-
ble safety issue was identified following the single transition from DEN to CT-P41 compared with CT-P41 and DEN mainte-
nance groups up to Week 78.
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Disclosure: J. Reginster: Celltrion, Inc, 2; S. Silverman: Amgen, 5, Celltrion, Inc., 2, Radius, 5, Tissuegene, 5;
E. Czerwinski: Amgen, 2, 5, 6, Celltrion, Inc., 5; P. Borowy: Amgen, 6, Astra Zeneca, 6, Celltrion, Inc., 5, Pierr Fabre,
6; T. Budlewski: Celltrion, Inc., 5; J. Kwiatek: Celltrion, inc., 5; S. Postol: Celltrion, Inc., 5; A. Põder: Celltrion, Inc.,
5; J. Supronik: Celltrion, Inc., 5; S. Kim: Celltrion, Inc., 3; J. Suh: Celltrion, Inc., 3; G. Yang: Celltrion, Inc., 3; N. Han:
Celltrion, Inc., 3; N. Kim: Celltrion, Inc., 3; S. Bae: Celltrion, Inc., 3.

Abstract Number: 2564

Providing Optimal and Equitable Osteoporosis Treatment Using a
Programmatic Approach -A 20 Year Longitudinal Study

Nneka Chukwu1, Lillian Chang2, Thomas Olenginski3, Hema Srinivasan4, Idorenyin Udoeyo2, David Pugliese5, Andrea
Berger2 and Jonida Cote6, 1Geisinger Medical Center, Danville, PA, Danville, PA, 2Geisinger Medical Center, Danville, PA,
3Geisinger, Lewisburg Pennsylvania 17837, PA, 4Geisinger Medical Center, Danvile, PA, 5Geisinger Health System,
Wilkes-Barre, PA, 6Geisinger Medical Center, Orefield, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Osteoporosis remains poorly identified and treated. We studied the effects of an organized osteo-
porosis program of care on treatment rates over a 20-year period.

Methods: In 2008, we built an osteoporosis program with consultative DXA reporting, reliable identification of high-risk
patients, and in/outpatient osteoporosis services. A retrospective study examined 3- and 5-year treatment trends in our
osteoporosis population through seven 3-year time periods, 2002-2022. Eligibility criteria had patients ≥50 years with ≥1
PCP visit and ≥1 high risk DXA in each period. 3-year therapy was defined as patient on active or having ≥3-years of treat-
ment in each period. 5-year therapy was defined as active or having ≥5 years of treatment. Active therapy was defined as
on oral bisphosphonate or anabolic by period end date, denosumab within the last 8-months, or zoledronate in the last
14-months of the period. Treatment comparisons were made by insurance, visit type (PCP vs non-PCP) race, age, and gen-
der. The non-PCP group involved specialty [Rheumatology or Endocrinology] clinic and osteoporosis clinic. A sub-analysis
compared treatment rates of our osteoporosis clinic to the PCP and specialty group. Chi-square or Fisher exact tests
were used.

Results: Population included 44,135 patients with median age 76, white (98.1%), women (90.5%), Medicare (85.8%) and
PCP managed (71.9%). 3- and 5-year treatment trends declined from period 1 to 7 (73.9 to 56.5%, p< 0.0001), (72.7%
to 47.4%, p< 0.0001) respectively coinciding with national decline in osteoporosis treatment rates (Figure 1). Our treatment
rate far exceeds a retrospective study of 48,668 patients 60-80 years old with < 20% screening/treatment rates pre-fracture
(Ross et al, 2021; doi:10.2106/JBJS.OA.20.00142). Overall treatment was equitable independent of Medicare or Medicaid
insurance type for the 3-year (59.3% vs 57.8%, p=0.40) and 5-year (51.1% vs 50.7%, p=0.84) groups with similar pattern in
period 1-7 (Table 1). Overall 3- and 5-year treatments with the osteoporosis clinic were superior to the specialty clinic
(70.2% vs 67.2%, p=0.0003), (60.2% vs 57.9%, p=0.012) respectively. Similarly, overall 3- and 5-year treatments with the
osteoporosis clinic were superior to the PCP alone (70.2% vs 56.1%, p< 0.0001), (60.2% vs 48.5%, p< 0.0001) respec-
tively. This pattern was seen in each period except period 7 where the osteoporosis clinic and specialty group performed
similarly during the COVID-19 pandemic (Table 2). The 5-year overall treatment rate was equitable independent of race,
but statistically better for women and younger patients (50-64 years old).
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Conclusion: This is a unique 20-year study of 3- and 5-year osteoporosis treatment rates (59.7%, 51.5%) with involvement
of a focused osteoporosis program for easy identification and treatment of high-risk patients. The osteoporosis clinic care
was superior to the PCPs and specialty clinic. Treatment was equitable independent of insurance or race. By using a special-
ized osteoporosis clinic and a personalized DXA report with embedded diagnosis and treatment recommendations, we cre-
ated a unique care structure that serves to bridge the osteoporosis care gap and is easily replicable.
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Disclosure: N. Chukwu: None; L. Chang: None; T. Olenginski: None; H. Srinivasan: None; I. Udoeyo: None;
D. Pugliese: None; A. Berger: None; J. Cote: None.

Abstract Number: 2565

A Randomized, Double-blind, Multicenter, Parallel-arm Phase 3 Study to
Compare the Efficacy, Pharmacodynamics, Safety, and Immunogenicity
Between Bmab-1000 and Prolia in Postmenopausal Women with
Osteoporosis

Anna Strzelecka1, Grzegorz Kania2, Pawan Kumar Singh3, Kuldeep Kumar4, Binay Kumar Thakur3, Ashwani Marwah3,
Sudipta Basu3, Nitin Madhukar Chaudhari3, Sarika S Deodhar3, Elena Wolff Holz3, Sandeep Nilkanth Athalye3 and
Subramanian L5, 1SOMED CR, Warszawa, Poland, 2ClinMedica Research Sp.zo.o, Skierniewice, Poland, 3Biocon
Biologics Limited, Bengaluru, India, 4Biocon Biologics Limited, Bengaluru, India, 5Biocon Biologics Limited, Bangalore,
India

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Osteoporosis, characterized by low bone mineral density (BMD) and micro-architectural deteri-
oration of bone tissue, increases bone fragility and susceptibility to fractures. Denosumab, a fully human immunoglob-
ulin G2 monoclonal antibody to receptor activator of nuclear factor kappa-B ligand, inhibits osteoclast differentiation,
activity, and survival, decreasing bone resorption in cortical and trabecular bone. This abstract reports the results of
the randomized, double-blind, multicenter, parallel-arm, Phase 3 study comparing efficacy, safety, and pharmacody-
namics (PD) of Bmab-1000 (proposed biosimilar denosumab) and US-licensed Prolia in postmenopausal women with
osteoporosis.

Methods: A total of 479 patients (mean age, 66.6 years) were randomized 1:1 to receive either 60 mg Bmab-1000
(n=238) or 60 mg Prolia (n=241) subcutaneously. Randomization was stratified by geographical region (US, Europe),
prior bisphosphonate treatment (Yes, No), and age (< 65, ≥65 years). This study comprised two periods: Period 1, a
double-blind, active-controlled period (Week 0-52 predose; two study treatment doses on Day 1 and Week 26), and
Period 2, a transition (switching) period (Week 52-78, including third dose at Week 52). Patients completing Period
1 were rerandomized before study drug administration at Week 52: patients receiving Prolia were randomized 1:1 to
60 mg Bmab-1000 or 60 mg Prolia, while those receiving Bmab-1000 had no change in treatment. Period 1 evaluated
therapeutic and PD equivalence between Bmab-1000 and Prolia based on lumbar spine BMD at Week 52 (after two
doses) and area under the effect curve (AUEC) of serum C-terminal telopeptide of Type 1 collagen (sCTX) at Week
26 week, respectively. Period 2 is ongoing. Secondary analyses included additional efficacy, PD, safety and tolerabil-
ity, immunogenicity, and pharmacokinetics (PK) parameters. Immunogenicity and PK results will be presented
separately.

Results: For the primary and co-primary efficacy endpoints (90% confidence intervals [CI], FDA; 95% CI, EMA, respec-
tively), therapeutic equivalence was demonstrated in terms of efficacy as the CIs for the difference in least square
(LS) means in % change from baseline (%CfB) in lumbar spine BMD at Week 52 between Bmab-1000 and Prolia were
entirely contained within the predefined margins (Table). For the co-primary PD analysis, the sCTX AUEC up to 26 weeks
was comparable to that observed following a single dose of Prolia, with a geometric LS mean ratio (Bmab-1000/Prolia)
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of 104.12% and the 95% CI around the geometric LS mean ratio (97.74%, 110.93%) being contained entirely within the
predefined acceptance limits (Table). The secondary efficacy and PD analyses supported the primary analyses. Bmab-
1000 was safe and well tolerated compared with Prolia. The proportion of patients reporting treatment-emergent
adverse events (TEAEs; 59.2%, Bmab1000; 63.3%, Prolia) and study drug-related TEAEs (8.0%, Bmab1000; 11.3%,
Prolia) was similar for both groups.

Conclusion: This study demonstrated equivalent efficacy (%CfB in lumbar spine BMD) and PD (sCTX, AUEC) between
Bmab-1000 and Prolia®, with similar safety and tolerability profiles.

Disclosure: A. Strzelecka: Biocon Biologics Limited, 2; G. Kania: Biocon Biologics Limited, 2; P. Singh: Biocon Bio-
logics Limited, 2, 11; K. Kumar: Biocon Biologics Limited, 3, 11; B. Thakur: Biocon Biologics Limited, 3, 11;
A. Marwah: Biocon Biologics Limited, 3, 11; S. Basu: Biocon Biologics Limited, 3, 11;N. Chaudhari: Biocon Biologics
Limited, 3, 11; S. Deodhar: Biocon Biologics Limited, 3, 11; E. Holz: Biocon Biologics Limited, 3, 11; S. Athalye: Bio-
con Biologics Limited, 3, 11; S. L: Biocon Biologics Limited, 3, 11.

Abstract Number: 2566

Detrimental Effects of Proton Pump Inhibitors on Bone Mineral Density
Are Not Mediated by Changes in Serum Calcium or Parathyroid Hormone
in Patients with Inflammatory Rheumatic Diseases: A Cross-
sectional Study

andriko Palmowski1, Zhivana Boydzhieva2, Paula Hoff3, Sandra Hermann3, burkhard Muche3, David Simon4, Gerhard
Krönke3, Edgar Wiebe5 and FRANK HARTMUT DR. BUTTGEREIT5, 1Charité - Universittsmedizin Berlin, Berlin, Germany,
2Charité Universittsmedizin, Berlin, Germany, 3Rheumatology, Charité, Berlin, Germany, 4Department of Rheumatology
and Clinical Immunology, Charité - Universitätsmedizin Berlin, Berlin, Germany/ Department of Internal Medicine
3, University of Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany/Deutsches Zentrum für
Immuntherapie (DZI), University of Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany, Berlin,
Germany, 5Charité University Medicine Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Primary Efficacy Endpoint and Co-primary Efficacy and Pharmacodynamic Endpoints at Week 52

5208

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: In a previous study, we found daily proton pump inhibitor (PPI) intake to be associated with
decreased bone mineral density in patients with inflammatory rheumatic diseases (IRMDs) [1]. The underlying pathomechan-
ism is unclear. Similar findings in other populations in the past were repeatedly explained by decreased intestinal calcium
absorption and increased levels of intact serum parathyroid hormone (PTH) [2, 3]. Our objective was to assess whether daily
PPI use is associated with changes in serum calcium or PTH in patients with IRMDs.

Methods:We used cross-sectional baseline data from the single-center Rh-GIOP cohort [4]. Patients with IRMDs have
been prospectively enrolled since 2015. Patients receive DXA scans, laboratory testing and complete bone-
health-related questionnaires. This study excluded patients with hyperthyroidism and multiple myeloma. The expo-
sure - daily PPI use - was ascertained by a combination of self-reporting by patients and chart review. Co-primary out-
comes were serum levels of calcium and PTH. Analyses were based on general linear models, considering complete
cases only. As part of a gatekeeping procedure, adjusted analyses were performed for the respective outcomes only
if unadjusted analyses identified statistically significant differences between PPI users and non-users. For adjustment,
we used 1) a conventional multiple regression approach and 2) inverse probability of treatment weighting.
Potential confounders included age, body mass index (BMI), self-reported degree of physical activity, smoking status,
presence of diabetes mellitus type I or II, chronic kidney disease stage, cumulative and current GC dose and serum
C-reactive protein. For weighting, included covariates were allowed to affect the outcome only [5], so 25-OH-vitamin
D deficiency was additionally included. A sensitivity analysis excluded patients with a prior diagnosis of
hyperparathyroidism.

Results: 1,504 patients (75.3% women; mean age 62.6 ± 13.1 years; 49% with daily PPI use) were included (Table 1).
Most patients (79.6%) received vitamin D3 supplements and were within normal ranges as measured by 25-OH-
vitamin D3. Missingness regarding exposure and outcome variables was as follows: PPI use: 0%; calcium: 7%; PTH:
17%. In the unadjusted analyses, serum PTH was higher in PPI users (difference = 2.49pg/mL; 95% CI 0.23 to 4.74;
p = 0.031). Serum calcium was similar in PPI users and non-users and omitted from further adjusted analyses.
After adjustment for confounders, statistically significant differences in serum PTH between PPI users and non-users
vanished with both adjustment procedures (Figure 1). In the conventional multiple regression model, age,
BMI, chronic kidney disease stage and current GC intake were statistically significantly associated with serum PTH.
These results were consistent in the sensitivity analysis which excluded patients with a prior diagnosis of
hyperparathyroidism.
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Conclusion: In our cohort of patients with IRMDs, the previously observed reduction in bone density with PPI does not
seem to be mediated by changes in serum calcium or PTH. Prior studies with such findings might have been subject to
confounding.

Table 1. Patient characteristics stratified by proton pump inhibitor use. Numbers are n (%), mean (standard deviation) or median [interquartile
range]. PPI, proton pump inhibitor; GC, glucocorticoid. aFractures due to inadequate trauma or fall from standing height - History of fractures
was self-reported and/or verified from patient charts. bAny kind of self-reported physical activity. cAccording to CDC recommendations (https://
www.cdc.gov/obesity/basics/adult-defining.html). dClassification according to local laboratory reference values. eBased on eGFR by KDIGO
guidelines (https://kdigo.org/guidelines/ckd-evaluation-and-management/).
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Disclosure: a. Palmowski: Novartis, 2; Z. Boydzhieva: None; P. Hoff: PH received consulting and speaker honoraria
and/or congress support from UCB Pharma Germany, Amgen Germany, 12, PH received consulting and speaker hon-
oraria and/or congress support from UCB Pharma Germany, Amgen Germany; S. Hermann: None; b. Muche: BM
received consulting and speaker honoraria and/or congress support from UCB Pharma Germany, Amgen Germany,
Stadapharm, 12, BM received consulting and speaker honoraria and/or congress support from UCB Pharma
Germany, Amgen Germany, Stadapharm; D. Simon: None; G. Krönke: Kyverna Therapeutics Inc, 5, 6; E. Wiebe: EW
reports consultancy fees, honoraria and travel expenses from Novartis, 12, EW reports consultancy fees, honoraria
and travel expenses from Novartis; F. DR. BUTTGEREIT: AbbVie, 2, 5, 6, Gruenenthal, 2, Horizon Therapeutics, 2, 5,
Pfizer, 6, Sanofi, 2, 5, 6, Sparrow Pharmaceuticals, 1, 5.

Abstract Number: 2567

Gene Expression in Osteonecrosis of the Femoral Head: A Region-
matched RNA-sequencing Study

Lucy Eunju Lee1, Seung Hwan Lee2, Miri Kim2, Jieun Kim2, Joo Sung Shim2, Eun Gyel Shin2, Tae Sung Lee2, Hyuck Min
Kwon2, Young Han Lee2, Hun-Mu Yang2, Kwan Kyu Park2 and Jason Jungsik Song2, 1Yonsei University, Seoul, South Korea,
2Yonsei University College of Medicine, Seoul, Republic of Korea

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Osteonecrosis of the femoral head (ONFH) is linked to diverse risk factors like glucocorticoid use
and excessive alcohol consumption. Various cells may influence bone remodeling, intraosseous pressure, and inflammation,
leading to insufficient blood supply and bone tissue loss. However, the roles and interactions of bone cells in ONFH’s devel-
opment and progression are not well studied. We performed bulk RNA-sequencing on ONFH femoral heads and analyzed it
with public single-cell RNA-sequencing data to understand each cell type’s function in different ONFH regions.

Methods: Tissue samples were collected from 17 patients with alcohol-induced (N = 5), steroid-induced (N = 8), or idio-
pathic (N = 4) ONFH in necrotic and sclerotic zones (Figure 1A). Control samples came from the femoral head and neck of
patients with hip osteoarthritis (HOA, N = 5) or femoral neck fractures (FNF, N = 2). RNA was extracted for transcriptome
analysis via bulk RNA-seq. Analyses included principal component analysis (PCA), differential expression (DE), and gene
ontology (GO) enrichment using R packages edgeR, limma, and ClusterProfiler. We also analyzed public single-cell RNA-
seq data from alcohol-induced ONFH patients using Seurat, excluding lymphocytes for clarity [1].
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Results: We analyzed 37 samples (26 ONFH, 11 controls), identifying differentially expressed genes (DEGs). PCA on 2315
DEGs showed three well-separated groups: necrotic zone, sclerotic zone, and control head tissue (Figure 1B). Among the
2315 DEGs, 658 were differentially expressed in ONFH necrotic zones versus healthy controls, as shown in a normalized
expression heatmap (Figure 1C). GO and pathway analysis highlighted two functional gene groups: ’Biomineral tissue devel-
opment’ and ’Lipid transporter activity’ (Figure 1D).

To verify bulk RNA-seq findings and identify responsible cell types, we analyzed public scRNA-seq data on alcohol-induced
ONFH, HOA, and FNF. Analyzing 44,296 cells from�80k total, we identified 51 cell clusters, including chondrocytes, adipo-
cytes, osteoclasts, and osteoblasts (Figure 2A). Group composition in clusters varied (Figure 2B), with cell type-specific
markers localized in adjacent clusters (Figure 2C). Relevant cell types from bulk RNA-seq data were examined, showing

Figure 1. RNA-seq experiments using tissue samples from ONFH, HOA, and FNF revealed differential gene expression in distinct bone regions.
(A) Classification of ONFH regions on microCT. Tissue samples from ONFH patients were collected in necrotic and sclerotic zones. (B) PCA on
2315 DEGs, separating three groups of tissue samples. (C) Heatmap of 658 DEGs in ONFH necrotic zones versus control femur heads.
(D) Significant GO categories from regional DEGs.

Figure 2. Public scRNA-seq data on alcohol-induced ONFH, HOA, and FNF exhibited clusters of different cell types. (A) UMAP plot of 51 clusters
from 44,269 cells. (B) A bar plot of cell composition in each cluster. (C) Dot plots and feature plots of genes relatively specific to chondrocytes, adi-
pocytes, osteoclasts, and osteoblasts.
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differential expression in osteoclasts and adipocytes (Figures 3A and 3B). Genes like RPS4Y1, MT-RNR1, PDK4, TNFAIP3,
APOE, FOS, TMEM176B, and JUN were differentially expressed in ONFH osteoclasts. Adipocytes in ONFH increased in
number, expressing SPP1, COL1A1, APOC1, CSTB, DCN, FABP5, FABP4, JUND, CD63, and TIMP1 more than other
cells.

Conclusion: Our results suggest that extracellular matrix biosynthesis and lipid metabolism are key pathways in ONFH
pathophysiology. Gene expression changes are differently regulated across anatomical regions and cell types.

References

1. Liao, Z. et al. Single-cell transcriptome analysis reveals aberrant stromal cells and heterogeneous endothelial cells in
alcohol-induced osteonecrosis of the femoral head. Commun. Biol. 5, 324 (2022). https://doi.org/10.1038/
s42003-022-03271-6

Disclosure: L. Lee: None; S. Lee: None; M. Kim: None; J. Kim: None; J. Shim: None; E. Shin: None; T. Lee: None;
H. Kwon: None; Y. Lee: None; H. Yang: None; K. Park: None; J. Song: None.

Abstract Number: 2568

Incidence of First Fracture in RA Is Increasing Faster Than the General
Population

Owen Taylor-Williams1, Charles Inderjeeth2 and Johannes Nossent3, 1University of Western Australia, Perth, Western
Australia, Australia, 2SCGH and OPH Group & University of Western Australia, Perth, Western Australia, Australia,
3University of Western Australia, Sir Charles Gairdner Hospital, Perth, Western Australia, Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: We aim to better understand osteoporotic fracture epidemiology in rheumatoid arthritis
(RA) in a West Australian (WA) RA population. We hypothesized increased availability of disease modifying anti-
rheumatic drugs (DMARD) and biologic DMARD (bDMARD) would be associated with reducing fracture incidence
rates (IR).

Figure 3. The top differential features of osteoclasts and adipocytes contain genes related to extracellular matrix biosynthesis and lipid metabolism.
(A) Violin plots of DE features between ONFH and controls (HOA and FNF) in osteoclasts (cluster 24). (B) Violin plots of DE features between adi-
pocytes (clusters 48 and 49) and other cell types. All cells in clusters 48 and 49 are ONFH femur heads.
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Methods: Our primary data source, the WA Rheumatic Disease and Epidemiology Registry (WARDER), contains longitudi-
nal health data from Emergency Departments presentations and inpatient admissions (1980-2015). Our primary outcome
was first major osteoporotic fracture (MOF), defined as the first occurrence of an International Classification of Disease frac-
ture code at a MOF site (spine, humerus, wrist, or hip and pelvis) after the first RA code. IR are calculated per 1000 patient
years (PY) and compared to hospitalised rheumatic disease-free controls using IR ratios (IRR) stratified into 1990-2000
and 2000-2010.

Results: Just under one-in-four RA patients (4157/17368) experienced a first fracture from 1980-2015. From 1990-2000 to
2000-2010 RA fracture IR increased from 11.64 (95% CI 10.78-12.54) to 18.3 (95% CI 15.7-21.2), while IRR increased from
1.18 (95% CI 1.07-1.31) to 1.32 (95% CI 1.10-1.60). Similarly, IR of MOF increased from 6.80 (95% 6.15-7.50) to 9.99 (95%
8.10-12.19), and FF code IR from 4.01 (3.52-4.56) to 4.33 (3.12 – 5.85).

Conclusion: RA patients fracture risk exceeds other hospitalised patients and continues to increase, despite advances in
RA medications and changing goals of treatment, ie low disease activity or remission. The reason for the high risk and
increasing risk warrants further review and management.

Disclosure: O. Taylor-Williams: None; C. Inderjeeth: None; J. Nossent: None.

Abstract Number: 2569

A Novel Hyperferritinemia Screen to Aid Differentiation of
Hyperinflammatory Disorders

Hallie Carol1, Adam Mayer2, Jemy Varghese3, Zachary Martinez4, Caroline Diorio4, Paul Tsoukas5, Kate Kernan6 and
Scott Canna7, 1Children’s Hospital of Philadelphia, Philadelphia, 2University of Pennsylvania/Children’s Hospital of
Philadelphia, Philadelphia, PA, 3Division of Pediatric Rheumatology, The Children’s Hospital of Philadelphia,
Philadelphia, PA, 4Division of Pediatric Oncology, The Children’s Hospital of Philadelphia, Philadelphia, PA, 5Hospital for
Sick Children/University of Toronto, Toronto, ON, Canada, 6Department of Critical Care Medicine, University of
Pittsburgh School of Medicine, UPMC Children’s Hospital of Pittsburgh, Pittsburgh, PA, 7Children’s Hospital of
Philadelphia, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: High ferritin is an important and sensitive biomarker for the diverse and deadly group of cytokine
storm syndromes grouped together under the term hemophagocytic lymphohistiocytosis (HLH). Early identification of the
syndrome and its contributors are critical to guiding targeted treatments and preventing immunopathology, morbidity, and
mortality. We lack specific diagnostic biomarkers, which complicates etiologic work-up and delays targeted intervention.
Through implementing a hyperferritenemia alert system, we hoped to identify the landscape of hyperferritinemic patients,
collect the earliest samples for research purposes, and test these samples for relevant biomarkers.

Methods: We instituted a single-center (UPMC Children’s Hospital of Pittsburgh) alert system from June 1st, 2017 to June
30th, 2019 wherein serum ferritin >1000ng/mL triggered via real-time chart review and attempted biobanking of remnant
samples from willing patients deemed to have “inflammatory hyperferritnemia (IHF)” (Fig 1). From consenting patients we
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extracted relevant clinical data; retrospectively classified patients by etiology into infectious, rheumatic, or immune dysregu-
lation; iteratively measured certain serum biomarkers (total IL-18, IL-18 binding protein, and CXCL9); and subjected a sub-
group of samples to a 96-analyte O-link biomarker screen.

Results: The alert system identified 181 patients with hyperferritenemia, 30.5% of which had IHF (Fig 2A). Of the IHF
patients, 14.5% were found to have a rheumatic cause, all of whom had systemic juvenile idiopathic arthritis (SJIA) (Fig
2A). Maximum ferritin levels were higher in IHF patients than either hemoglobinopathy or transplant but were not significantly
different between subgroups of IHF (Fig 2B). Highly elevated total IL-18 levels were distinctive to SJIA with or without MAS
compared to other IHF, whereas CXCL9 did not differentiate IHF subcategories (Fig 2C). Other lab values—triglycerides,
AST, platelets, and fibrinogen—did not significantly differ between IHF subcategories. Principal component analysis of a
96-analyte biomarker screen showed distributed elevation of proteins associated with T-cell activation and IFNγ-activity
(e.g. Granzyme B, CXCL9) in all IHF samples. Samples from patients with hyperferritinemic sepsis were distinctively lower
in proteins involved in vessel homeostasis (e.g. ANGPT1, VEGFR2) and antigen presentation (CD40L) compared to other
IHF subgroups and healthy controls (Figure 3).

Figure 1. Steps in the hyperferritinemia screening protocol.

Figure 2. Clinical diagnoses and laboratory characteristics of patients with positive ferritin screens. A. Distribution of distinct patients triggering
alerts by disease category and bar graphs display the number of distinct patients representing inflammatory hyperferritinemia subgroup.
B. Distribution of ferritin values and maximum ferritin value per distinct patient by disease group and by subgroup of inflammatory hyperferritinemia.
C. IL-18, IL-18BP and CXCL9 levels by subgroup of inflammatory hyperferritinemia. Patients with rheumatic disease had significantly higher IL-18
levels (P<0.0001 for both) and significantly lower IL-18BP levels (P<0.05, P<0.0001, respectively) compared to those with infection or immune
dysregulation. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 Kruskal-Wallis with Dunn’s post-test; only comparisons with p<0.05 shown.
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Conclusion: This single-center, real-time IHF screen proved feasible and efficient, validated prior observations about the
specificity of IL-18, expanded our understanding of IHF heterogeneity, and enabled early sample collection from a unique
and rapidly-evolving population.

Disclosure: H. Carol: None; A. Mayer: None; J. Varghese: None; Z. Martinez: None; C. Diorio: None; P. Tsoukas:
None; K. Kernan: None; S. Canna: Apollo Therapeutics, 2, Bristol-Myers Squibb(BMS), 6, Novartis, 5, PracticePoint
CME, 6, Simcha Therapeutics, 5.

Abstract Number: 2570

Comparison of the Clinical Features and Biomarker Profiles of the
Childhood Arthritis and Rheumatology Research Alliance (CARRA)
Systemic Juvenile Idiopathic Arthritis- Associated Lung Disease (SJIA-LD)
Cohort to CARRA Registry SJIA Patients Without Lung Disease

Esraa Eloseily1, Autumn Clark1, Min-Lee Chang2, Mary Ellen Riordan3, Alan Russell4, Marc Natter5, Scott Canna6, Sherry
Thornton7, Yukiko Kimura8 and grant schulert1, and CARRA FROST Investigators and the CARRA Registry SJIA-LD Cohort
Investigators, 1Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 2Computational Health Informatics
Program, Boston Children’s Hospital, Boston, MA, 3Hackensack University Medical Center, Westwood, NJ, 4Duke Clinical
Research Institute, Durham, NC, 5Boston Children’s Hospital, Boston, MA, 6Children’s Hospital of Philadelphia,
Philadelphia, PA, 7Cincinnati Children’s Hospital, Cincinnati, 8Hackensack Meridian School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic juvenile idiopathic arthritis (SJIA) associated lung disease (SJIA-LD) is an emerging life-
threatening disease with urgent unmet knowledge gaps. This study compares the clinical features, treatments, laboratory
and biomarker profiles of the SJIA-LD cohort to SJIA patients without LD in the CARRA Registry.

Methods: CARRA Registry patients with SJIA-LD were included. These patients were matched 4:1 (when available) to a
total of 141 SJIA patients without LD who have had similar CARRA Registry follow up durations. Index visit represented
the baseline SJIA-LD cohort visit for SJIA-LD patients and the most recent Registry visit for SJIA non-LD patients. Plasma

Figure 3. Biomarker screen using Olink. Principal component analysis shows unsupervised clustering of analyte NPX values with PC1 accounting
for 27% of the variability and PC2 accounting for 18%. The analytes with the highest absolute value contribution to PC loading are listed on their
respective axes. PC1 separate hyperferritinemic samples from healthy controls. PC2 separate hyperferritinemic sepsis samples from all other
hyperferritinemic samples and healthy controls. Abbreviations: PDGF= PDGF subunit B.
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was analyzed from 27 SJIA-LD patients, 28 SJIA patients in the FROST study who contributed 46 samples at different time
points, and 15 healthy controls from CCHMC. The study was approved by DCRI Reliant IRB and IRBs of all sites.

Results: 37 SJIA-LD patients from 16 sites were compared to 141 SJIA patients without LDSJIA-LD patients had a lower
age at SJIA onset (median 1 vs 5 years, p< 0.0001) than patients without LD. SJIA-LD patients had higher cumulative med-
ication exposures, being significantly more likely to have used medications including cyclosporin A, mycophenolate mofetil,
anakinra, tofacitinib, ruxolitinib, etoposide, IVIG, and emapalumab. While SJIA-LD patients were somewhat less likely to
have ever used daily corticosteroids (82.9 vs 99.4, p=0.01), they were much more likely to remain on daily corticosteroids
(40.5% vs. 9.9%, p< 0.0001). At the index visit, SJIA-LD patients were more likely to have active SJIA rash, and exhibited
significantly higher disease activity scores (higher parent/subject assessment of disease activity of 2.6 vs 1.8 (p=0.0266),
higher patient/parent global assessment of wellbeing of 1 vs 0 (p=0.0065), and worse health-related quality of life
(p=0.0002). The median physician global assessment (PGA) was higher in the SJIA-LD group (0.75 vs. 0.5), though this
was not statistically significant. Additionally, SJIA-LD patients had significantly lower hemoglobin levels (p=0.0065), higher
white blood cells (p=0.01) and platelets (p=0.0315), and higher AST (p< 0.0001). (Table 1). SJIA-LD patients also had a sig-
nificantly higher prevalence of prior MAS episodes (67.6% vs. 10.6%, p < 0.0001). The mortality rate for SJIA-LD patients
was significantly higher (5.4% vs. 0%, p=0.0418).

Luminex cytokine profiling demonstrated that SJIA-LD patients had significantly higher levels of several biomarkers than
SJIA patients in the FROST study, including IL-23, IFN-γ, CD25, CCL11, CCL15, CCL17, CCL25, MCP-1, MCP-3,
MMP-7, TRAIL, and GDF-15 (Table 2).

Conclusion: Compared to SJIA patients without LD, patients in the CARRA SJIA-LD cohort exhibit more cumulative med-
ication exposures including continued corticosteroid use, higher measures of disease activity, and laboratory findings asso-
ciated with higher disease activity. Circulating biomarkers including MMP-7 and type II chemokines may be important
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biomarkers for SJIA-LD. This prospective cohort will be an important tool to be able to understand the natural history of
SJIA-LD through the CARRA Registry.

Disclosure: E. Eloseily: None; A. Clark: None;M. Chang: None;M. Riordan: None; A. Russell: None;M. Natter: GE
HealthCare Technologies, Inc (GEHC), 12, Stock ownership (less than $5,000), Walgreens Boots Alliance (WBA),
12, Stock ownership (less than $5,000); S. Canna: Apollo Therapeutics, 2, Bristol-Myers Squibb(BMS), 6, Novartis,
5, PracticePoint CME, 6, Simcha Therapeutics, 5; S. Thornton: None; Y. Kimura: None; g. schulert: Boehringer-
Ingelheim, 2, IpiNovyx, 5, SOBI, 2.

Abstract Number: 2571

Trajectories of Physical Function in Children with Juvenile Idiopathic
Arthritis: Results from the CAPRI Registry

Clare Cunningham1, Roberta A Berard2, Matthew Berkowitz3, Brian Feldman4, Nicole Johnson5, Lillian Lim6, Thomas
Loughin3, Meghan McPherson7, Paivi Miettunen5, Jean-Philippe Proulx-Gauthier8, Dax Rumsey6, Heinrike Schmeling5,
Lori Tucker9, Kristin Houghton10 and Jaime Guzman11, and CAPRI Registry Investigators, 1University of British Columbia,
Vancouver, BC, Canada, 2London Health Sciences Centre, London, ON, Canada, 3Simon Fraser University, Burnaby, BC,
Canada, 4Division of Rheumatology, The Hospital for Sick Children; Departments of Pediatrics and Medicine, Faculty of
Medicine; The Institute for Health Policy, Management and Evaluation, Dalla Lana School of Public Health, University of
Toronto, Toronto, ON, Canada, 5University of Calgary, Calgary, AB, Canada, 6University of Alberta, Edmonton, AB,
Canada, 7University of Manitoba, Winnipeg, MB, Canada, 8CHU de Quebec - Universite Laval, Quebec, QC, Canada, 9BC
Children’s Hospital, Vancouver, BC, Canada, 10University of British Columbia - Vancouver, Vancouver, BC, Canada,
11University of British Columbia and BC Children’s Hospital, Vancouver, BC, Canada
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common chronic rheumatic disease of childhood. Con-
trary to historical cohorts, it is hoped that with contemporary treatments most children with JIA will quickly improve in phys-
ical function. However, little is known about the long-term trajectories of physical function across the seven JIA categories,
and the impact of age, sex, and number of active joints. The aim of this study was to describe these trajectories during the
first three years following diagnosis and assess factors that may influence them.

Methods:We included children recruited within 3 months of JIA diagnosis in the Canadian Alliance of Pediatric Rheumatol-
ogy Investigators (CAPRI) Registry whose parents completed at least 2 functional assessments between February 2017 and
April 2024. Physical function was assessed using the Kids Disability Screen (KDS); the mean of numerical answers to 2 ques-
tions: “Does your child usually need help from you or another person because of arthritis?” and “Is it hard for your child to run
and play because of arthritis?” This screen is scored from 0=no disability to 10=severe disability and has been shown to be
comparable to a full Childhood Health Assessment Questionnaire (CHAQ) disability index1. Data was analyzed with descrip-
tive statistics and mean trajectories were charted using LOWESS estimated with a bandwidth of 0.8.

Results: Out of a total of 1,137 children recruited within 3 months of diagnosis in the registry, 940 patients (82.6%) provided
at least 2 physical function assessments for a total of 7,351 assessments, 6,088 of which occurred within 3 years of diagno-
sis. Most children had oligoarthritis (n=426, 45.3%), polyarthritis RF-negative (n=181, 19.3%) or enthesitis-related arthritis
(ERA) (n=135, 14.4%). The median age at diagnosis was 9.1 years (IQR 4.3, 13.2) and 587 (63.2%) were female (Table 1).
Trajectories varied across JIA categories. Polyarthritis RF-positive had the highest mean KDS score upon diagnosis, and
psoriatic arthritis had the lowest. LOWESS indicated that KDS scores improved for all categories over time (Figure 1). At
3 years follow up, children with ERA and systemic JIA seemed to have higher mean KDS scores than the other categories.
Although all trajectories showed improvement over time, no category reached a mean of 0, and some individuals in each cat-
egory still had KDS scores >4 within the 3rd year (Figure 2). Higher active joint counts at diagnosis and female sex appeared
to be associated with higher mean KDS scores until weeks 80 and 140 respectively. Age at diagnosis did not appear to have
a consistent relationship with mean KDS scores.
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Conclusion: JIA categories that start at different levels of functional impairment all show improvement over time, but a sub-
set of children continue to report functional deficits well into their disease course. On average, females, and patients with
higher active joint count at baseline report higher levels of disability. Further identification of the population experiencing per-
sisting functional deficits will be important to improve the overall outcomes of JIA.

Fig. 1: Trajectories of physical function by JIA category. LOWESS curves estimated with bandwidth 0.8 for each of the seven JIA categories by
Kids Disability Screen (KDS) scores during the first three years after diagnosis.

Fig. 2: Trajectories of physical function by JIA category and their corresponding KDS score dispersions. LOWESS curves estimated with band-
width 0.8 and corresponding scatterplots for categories by Kids Disability Screen (KDS) scores during the first 3 years after date of diagnosis
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Biomarker-guided Treatment-and-stop-strategy for Recombinant IL-
1Receptor Antagonist (Anakinra) in Patients with Systemic Juvenile
Idiopathic Arthritis

Remco Erkens1, Gerda Den Engelsman1, Sytze De Roock1, Dörte Hamann1, Dieneke Schonenberg-Meinema2, Merlijn
van den Berg2, Mariken Gruppen3, Wineke Armbrust4, Elizabeth Legger5, Sylvia Kamphuis6, Marleen Verkaaik7, Ellen
Schatorjé8, Esther Hoppenreijs8, Thomas Vogl9, Johannes Roth9, Petra Hissink Muller10, Joost Swart1, Marc Jansen1, Jorg
van Loosdregt11 and Sebastiaan Vastert1, 1University Medical Center Utrecht, Utrecht, Netherlands, 2Amsterdam
University Medical Center, Amsterdam, Netherlands, 3Amsterdam UMC, Amsterdam, Netherlands, 4University Medical
Hospital Groningen, Groningen, Netherlands, 5University Medical Center Groningen, Groningen, Netherlands, 6Erasmus
University Medical Center, Rotterdam, Netherlands, 7Erasmus Medical Center Rotterdam, Rotterdam, Netherlands,
8University Medical Center Radboud, Nijmegen, Nijmegen, Netherlands, 9University of Münster, Münster, Germany,
10Leiden University Medical Center, Leiden, Netherlands, 11University Medical Center Utrecht, La Jolla, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Early initiation of treatment with the recombinant Interleukin 1 receptor antagonist (IL-1Ra), anakinra,
in Still’s disease (SD), specifically systemic Juvenile Idiopathic Arthritis, patients is safe and effective1,2. However, anakinra is
also relatively expensive, not without side effects, and comprises a high burden due to the daily injections. Therefore, we have
previously proposed and tested a taper-and-stop strategy for anakinra treatment in SD where patients with clinically inactive
disease (CID) at time point 3 months after the start of anakinra were tapered and stopped. Around 50% of patients achieved
remission without medication at time point 1 year after diagnosis1,2. Retrospectively, we found that the patients that relapsed
after taper and stop, showed significantly higher levels of IL-18 prior to the start of tapering than the patients with a successful
taper and stop attempt, suggesting that IL-18 levels might be used as a biomarker to taper and stop treatment. The current
national prospective, multi-center, intervention study ESTIS (Early Stop of Targeted Treatment in Systemic JIA) aims to develop
a safe and personalized ‘taper and stop strategy’ for SD patients with a complete response to first-line use of rIL-1RA.

Methods: The study consisted of an open-label lead-in phase, in which patients with new-onset, biological and steroid naïve
SD, from 6 centers in the Netherlands were included. SD diagnosis was made according to the PRINTO criteria3. Serum
levels of IL-18 were measured by Luminex technology1. All patients received anakinra as first-line therapy with frequent
follow-up and sampling. Only patients with a good initial clinical response and achievement of CID at T=3 months after start
on rIL-1RA mono-therapy were allowed to enter the intervention study: these patients were assessed every month for both
clinical response and IL-18 levels. Patients with IL-18 < 1200 pg/mL were switched to an alternate day regimen and the rIL-
1RA was subsequently stopped 1 month later. If the IL-18 remained above the threshold of 1200 pg/mL, rIL-1RA was con-
tinued in a daily dose. Patients with CID at t=9 months after start of treatment were tapered and stopped regardless of IL-18
levels. All patients were followed up to 2 years after start of treatment.
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Results: In total, 67 patients, were enrolled in the study of which 44 showed CID on rIL-1RA monotherapy at t=3 months,
allowing entry in the intervention phase of the trial (Figure 1). At baseline, there was no significant difference in the clinical
and laboratory characteristics between the later intervention (CID) and the non-intervention (more refractory course up to
3 months) group except for the percentage of females, 43% and 79% respectively (p=0.004). In the intervention group,
75% (33/44) of SD patients were successfully tapered and stopped, with a sustained clinical response at t=12 months. This
is significantly (p=0.043) better than the percentage of successful taper and stop in our historic cohort (47%, 7/15)1.

Conclusion: Our prospective, multicenter intervention trial shows that IL-18 with a cut-of value of 1200 pg/mL is helpful in
successful tapering and stop of rIL-1RA in well-responding SD patients.

1. PMID: 24757154
2. PMID: 30848528
3. PMID: 35105709

Disclosure: R. Erkens: None; G. Den Engelsman: None; S. De Roock: None; D. Hamann: None; D. Schonenberg-
Meinema: None; M. van den Berg: None; M. Gruppen: None; W. Armbrust: None; E. Legger: None; S. Kamphuis:
None; M. Verkaaik: None; E. Schatorjé: None; E. Hoppenreijs: None; T. Vogl: None; J. Roth: None; P. Hissink
Muller: None; J. Swart: None; M. Jansen: None; J. van Loosdregt: None; S. Vastert: Novartis, 2, Sobi, 2.

Abstract Number: 2573

Efficacy and Safety of Ixekizumab in Children with Active Juvenile
Psoriatic Arthritis and Enthesitis Related Arthritis (COSPIRIT-JIA): 16-week
Results of a Multicentre, Randomised, Open-label Study

Athimalaipet Ramanan1, Nicolino Ruperto2, Ivan Foeldvari3, Gabriel Vega Cornejo4, Stuart Keller5, Rona Wang5, Joana
Araújo5, Maja Hojnik6, Priyanka Sen5, Ketan Marulkar5 and PIERRE QUARTIER7, 1Bristol Royal Hosp for Children, Bristol,
United Kingdom, 2IRCCS Giannina Gaslini, Genova, Italy, 3Hamburger Zentrum für Kinder- und Jugendrheumatologie,
Hamburg, Germany, 4CREA de Guadalajara SC., Guadalajara, Mexico, 5Eli Lilly and Company, Indianapolis, IN, 6Eli Lilly
and Co., Indianapolis, IN, 7Université Paris-Cite, IMAGINE Institute, Necker Children’s Hospital, Paris Cedex 15, France

Figure 1. The prospective, multi-center, intervention study ESTIS (Early Stop of Targeted Treatment in Systemic JIA) patient outcome flowchart, year
1. CID = Still’s disease, encompassing systemic Juvenile Idiopathic Arthitis and Adult onset Still’s Disease rIL-1RA = Recombinant Interleukin-1
Receptor Antagonist (anakinra) MAS = Macrophage Activation Syndrome (S)AE = (Serious) Adverse Event CID = Clinical Inactive Disease
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Juvenile psoriatic arthritis (JPsA) and enthesitis-related-arthritis (ERA) are 2 categories of Juvenile
Idiopathic Arthritis (JIA) according to the International League of Associations for Rheumatology classification and represent
analogous pediatric forms of adult psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA), respectively. Ixekizumab (IXE),
an anti-interleukin-17A monoclonal antibody, has demonstrated efficacy and safety in adults with psoriatic arthritis (PsA) and
axial spondyloarthritis (axSpA). This study evaluated efficacy and safety of IXE in paediatric patients with active Juvenile pso-
riatic arthritis (JPsA) and enthesitis-related arthritis (ERA) through week (W) 16.

Methods: COSPIRIT-JIA is an on-going multicentre, randomised, open-label Phase 3 study of IXE, with adalimumab (ADA)
as a reference arm in patients aged 2 - < 18 years with active JPsA/ERA. It is conducted in 3 periods: 16W open-label treat-
ment (OLT) period followed by open-label extension (OLE) period proceeding to W104, followed by an open-label long term
extension period (LTE) out to a total of 264W (Figure1). Patients received either subcutaneous IXE or ADA based on weight
during the OLT and OLE period (IXE every 4 weeks (Q4W): 20mg (starting dose 40mg) for patients 10 - < 25kg; 40mg (start-
ing dose 80mg) for patients 25 - 50kg and 80mg (starting dose 160mg) for patients >50kg; and ADA every 2 weeks (Q2W):
20mg for patients 10 - < 30kg and 40mg for patients ≥30kg). At the end of OLE, all remaining ADA patients will be transi-
tioned to IXE or discontinued. Primary endpoint: IXE-treated patient percentage meeting the JIA American College of Rheu-
matology (ACR) 30 response criteria at W-16.

Results: Total 101 patients (IXE=81, ADA=20) were enrolled into the 16-W OLT period. At baseline, the study population
included 44 (43.6%) females, had mean age of 13.1(±3.1) years, total Psoriasis Area and Severity Index score 4.4±3.0
and Leeds Enthesitis Index 2.1± 1.1. Patients were diagnosed with JPsA (31 [30.7%]) and ERA (70 [69.3%]). At the end of
OLT, 72 (88.9%) of all IXE-treated patients achieved JIA ACR30 (Table 1). Response rates were similar across IXE-treated
bio-naïve (54 [90.0%]) and bio-experienced (18 [85.7%]) patients and across ERA (48 [88.9%]) and JPsA (24 [88.9%]) cat-
egories (Table 1). In the OLT period, 81.5% IXE-treated patients presented treatment-emergent adverse events (most were
mild). Serious adverse events: reported by 3.7% IXE-treated patients. No new safety signals were observed.

Conclusion: In paediatric patients with JPsA and ERA, efficacy of IXE was demonstrated with an overall 88.9% JIA ACR30
response rate at W16. Safety findings were consistent with the known safety profile of IXE.

COSPIRIT-JIA Study Design

JIA ACR 30 Response Rates at Week 16 by JIA Category at Baseline
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Disclosure: A. Ramanan: Abbvie, 2, 6, Alexion, 2, Astra Zeneca, 2, Eli Lilly and Company, 2, 6, Novartis, 2, 5, 6, Pfizer,
6, Roche, 6, SOBI, 6, UCB, 2;N. Ruperto: Ablynx, 2, Amgen, 2, Astrazeneca-Medimmune, 2, Aurinia, 2, Bayer, 2, Bristol
Myers and Squibb, 2, Cambridge Healthcare Research (CHR), 2, Celgene, 2, Domain therapeutic, 2, Eli Lilly and Com-
pany, 2, 6, EMD Serono, 2, Glaxo Smith and Kline, 2, 6, Idorsia, 2, Janssen, 2, Novartis, 2, Pfizer, 2, 6, Sobi, 2, 6, UCB,
2, 6; I. Foeldvari: Boehringer-Ingelheim, 1, Eli Lilly, 6, miirsubishi, 2; G. Vega Cornejo: None; S. Keller: Eli Lilly and
Company, 3, 11; R. Wang: Eli Lilly and Company, 3, 11; J. Araújo: Eli Lilly and Company, 3, 11; M. Hojnik: Eli Lilly
and Company, 3, 11; P. Sen: Eli Lilly and Company, 3, 11; K. Marulkar: Eli Lilly and Company, 3, 11; P. QUARTIER:
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Abstract Number: 2574

Tear Biomarkers for Monitoring Disease Activity and Progression of
Noninfectious Chronic Anterior Uveitis in Children

Mariia Pavlenko1, Ilaria Maccora2, Mekibib Altaye3, hermine brunner4, Alexandra Duell3, Megan Quinlan-Waters3,
Alyssa Sproles1, Sherry Thornton5, Virginia Miraldi Utz3 and sheila Angeles-Han6, 1Division of Rheumatology, Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, 2?PhD student, in the Area of Drugs and Innovative Treatments,
NeuroFARBA Department, University of Florence. Meyer Children’s Hospital, Florence Italy, Firenze, Florence, Italy,
3Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 4Cincinnati Children’s Hospital Medical Center, University
of Cincinnati College of Medicine, Cincinnati, OH, 5Cincinnati Children’s Hospital, Cincinnati, 6Cincinnati Children’s
Hospital, Cincinnati, OH
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Session Title: Abstracts: Pediatric Rheumatology – Clinical I
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Childhood chronic anterior uveitis (CAU) can be idiopathic (iCAU) or associated with Juvenile Idio-
pathic Arthritis (JIA-U). Ocular complications occur in 50% of affected children. Several cytokines, chemokines and S100
proteins have been associated with a diagnosis of CAU in children with JIA. Tear fluid analysis has emerged as a highly
promising tool to study biomarkers. We aim to further investigate previously reported diagnostic biomarkers in tear fluid of
children with JIA-U and their association with CAU activity, ocular complications and duration of CAU.

Methods: For this cross-sectional study, we collected tear samples from both eyes by Schirmer strips in children ≥5 years
old diagnosed with oligo- or polyarticular RF negative JIA-U and iCAU. CAU activity was defined by Standardization of Uve-
itis Nomenclature criteria where anterior chamber (AC) cell grade 0 (< 1 cell/high power field) was inactive, and grades ≥0.5+
were considered active. For active CAU, we only included children with bilateral active CAU (excluded those with a contra-
lateral inactive eye). Levels of S100A8, A9, and A12 were measured by ELISA, and IL-18, IL-8, IP-10, MCP-1, RANTES,
and sICAM-1 by Luminex assays. Logistic regression and correlation analysis were used for statistical analysis and
p-value < 0.05 are deemed significant. Biomarker levels were compared by: 1) CAU activity: active vs inactive CAU, then
stratified by CAU type; 2) CAU complications: present vs. absent (e.g. cataract, glaucoma, synechiae, cystoid macular
edema, band keratopathy); and 3) correlation between biomarkers level and duration of CAU in years.

Results: Forty-one children (29 JIA-U; 12 iCAU) with CAU contributed 121 tear samples (86 JIA-U; 35 iCAU). Demographic
and clinical information are described in Table 1. We observed an increased level of sICAM-1 (p=0.036) and MCP-1
(p=0.002) in children with active CAU compared to inactive CAU (Table 2). Results were similar when we restricted analysis
to those with JIA-U only. Patients with ocular complications had significantly decreased levels of IP-10 (p=0.005) and
RANTES (p=0.006) (Table 3). There was a positive correlation of longer CAU disease duration with levels of sICAM (p<
0.001) and s100A12 (p=0.012).
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Conclusion: We identified potential tear-based biomarkers that are associated with CAU activity and ocular complications.
We confirmed our previous findings in a larger cohort that sICAM-1, S100A12 and MCP-1 may reflect changes in ocular
inflammation. Further, we newly show that IP-10 and RANTES may be associated with ocular damage. Investigations in
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larger cohorts of children with CAU are required to establish connections between tear-based biomarkers and processes in
the eye such as CAU chronicity and damage, systemic inflammation and medication use.

Disclosure: M. Pavlenko: None; I. Maccora: None; M. Altaye: None; h. brunner: AbbVie/Abbott, 2, AstraZeneca-
Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 12, Contributions, Celgene, 2, Eli Lilly,
2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contributions, GlaxoSmithKlein(GSK), 2, 6,
12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6, 12, Contributions, Pfizer, 2, 12, Contri-
butions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2; A. Duell: None; M. Quinlan-Waters: None; A. Sproles: None;
S. Thornton: None; V. Miraldi Utz: None; s. Angeles-Han: None.
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Can Immunosuppressive Therapy Be Safely Discontinued in Patients with
Lupus Nephritis?
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Judith Palacios4 and Joan Miquel Nolla2, 1Hospital Universtiario de Bellvitge, Barcelona, Spain, 2Hospital Universitario de
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Background/Purpose: The latest guidelines for managing lupus nephritis (LN), including the 2024 KDIGO guidelines and
the 2019 EULAR/ERA-EDTA update, recommend a minimum immunosuppression (IS) duration of 36 months. These guide-
lines suggest that patients with a sustained complete renal response (CRR) may consider gradually tapering off the therapy
after 3 to 5 years, although the optimal duration of treatment remains undetermined and should be tailored to individual
needs. Despite current clinical practices, a significant rate of renal relapse (RR) persists, ranging from 10% to 50% following
the discontinuation of IS therapy. This study aims to investigate the rate and factors associated with RR in patients with LN
who have discontinued IS therapy due to a sustained CRR after a minimum of three years of treatment.

Methods: This monocentric, retrospective, observational study identified patients with LN confirmed by renal biopsy, from
July 1972 to September 2023. Out of the 272 diagnosed patients, those who had discontinued IS therapy due to a sus-
tained CRR after at least 36 months of treatment were selected for the analysis.

Results: A total of 106 patients (91 women) were included in the study, with a mean age of 33.6 ± 12 years at the time of LN
diagnosis. Their main characteristics are summarized in Table 1. The median follow-up duration was 18.25 years from LN
diagnosis and 9.6 years from IS discontinuation. Regarding LN classification at diagnosis, 9.4% were class II, 15.1% class
III, 55.6% class IV, and 19.8% class V. The median duration of IS therapy before discontinuation was 85 months.

Among these patients, 38 (35.8%) experienced a RR after a median of 26 months following IS discontinuation. Of these,
30 patients (79%) underwent a renal biopsy during the relapse, with 70% retaining the same renal class as their initial diag-
nosis. Following the relapse, 26 patients (68.4%) achieved a CRR, 8 patients (21%) attained a partial response, and
3 patients (7.9%) progressed to end-stage renal disease (ESRD).

Table 1. Main characteristics of the sample
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Factors Influencing Renal Relapse (RR): As shown in Table 2 and Figure 1, the following factors are associated with a
reduced risk of relapse: 1) extending total IS therapy beyond 48 months, with a hazard ratio (HR) of 0.31 (95% CI: 0.15 -
0.64); 2) maintaining a complete renal response (CRR) for more than 48 months before discontinuing treatment (HR: 0.34;
95% CI: 0.16-0.73); 3) meeting clinical remission criteria as defined by the DORIS 2021 guidelines at the time of IS

Table 2. Factors associated with renal relapse

Figure 1. Factors associated with renal relapse
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discontinuation (HR: 0.25; 95%CI: 0.11 - 0.58); and 4) gradually discontinuing IS therapy (HR: 0.25 compared to abrupt dis-
continuation; 95% CI: 0.12 - 0.53).

Conclusion: Our findings suggest that discontinuation of therapy should be carefully considered and limited to specific
cases. Patients eligible for discontinuation should have received IS therapy for at least four years and maintained a CRR
for over four years. Furthermore, these patients must show quiescence of extrarenal SLE manifestations in accordance
with DORIS criteria at the time of IS discontinuation. Additionally, the tapering off of IS should be gradual to optimize
outcomes.

Disclosure: P. Vidal: None; J. Narvaez-García: None; F. Fulladosa: None; F. Mitjavila: None; o. Capdevila: None;
P. Maym�o: None; J. Palacios: None; J. Nolla: None.
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April Jorge1, Aakash Patel1, Baijun Zhou2, Yuqing Zhang3 and Hyon K. Choi4, 1Massachusetts General Hospital, Harvard
Medical School, Boston, MA, 2Massachusetts General Hospital, Boston, MA, 3Division of Rheumatology, Allergy, and
Immunology, Department of Medicine, Massachusetts General Hospital, Harvard Medical School; The Mongan Institute,
Massachusetts General Hospital, Harvard Medical School, Boston, MA, 4Massachusetts General Hospital, Lexington, MA
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Background/Purpose: Glucagon-like peptide-1 receptor agonists (GLP-1RA) are hypoglycemic agents with well-
established cardioprotective properties and emerging data for kidney-protective benefits in patients with type 2 diabetes
(T2D). We sought to determine whether GLP-1RA use will improve cardiovascular (CV) and kidney outcomes among
patients with systemic lupus erythematosus (SLE) and lupus nephritis (LN).

Methods:We specified and emulated a pragmatic target trial to evaluate the impact of GLP-1RA vs. a comparator class
of hypoglycemic agents, dipeptidyl peptidase 4 inhibitors (DPP4i), on CV and kidney outcomes among patients with
SLE and T2D. We utilized a large, US multi-center electronic health record database, TriNetX, to identify patients with
SLE (N= 96,511). We included all patients who met eligibility criteria of SLE, T2D, no prior end-stage kidney disease
(ESKD), and no prior GLP-1RA or DPP4i use who initiated a GLP-1RA or DPP4i between 10/2006 and 8/2021. We
used propensity score overlap weighting to emulate randomization between treatment groups. Covariates included
demographics, LN, SLE severity index, medications for SLE and T2D, comorbidities, and healthcare utilization. CV out-
comes included major adverse cardiovascular events, myocardial infarction, stroke, heart failure, and venous thrombo-
sis (VTE). Kidney disease progression was defined as eGFR decline ≥ 30% or new-onset ESKD, and we assessed all-
cause mortality. We also assessed the control outcome of genital infection, which was expected to be null. We used
Cox regression to compare incidence rates for each outcome based on the weighted populations for a per-protocol
analysis with censoring upon deviation from treatment strategy and a secondary intention-to-treat (ITT) analysis. We
analyzed the subgroup with LN.
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Results: There were 910 and 1004 initiators of GLP-1RA and DPP4i, respectively, with SLE and T2D; of these, 267 and
324 patients had LN, respectively. Baseline covariates were balanced after propensity score overlap weighting (Table 1).
The mean age was 55 years, and 92% of patients were female; 48% were Non-Hispanic White, and 35% were Black.
One-third had CKD ≥3. In the per-protocol analysis, the risks of MACE (HR 0.66 [95% CI 0.48-0.91]), VTE (HR 0.49
[0.24-0.97]), kidney disease progression (HR 0.77 [95% CI 0.60-0.98]), and all-cause death (HR 0.26 [95% CI 0.10-0.68])
were lower in the GLP-1RA users vs. DPP4i users (Table 2). In the ITT analysis, the HRs were 0.80 (95% CI 0.62-1.03) for
MACE, 0.79 (95% CI 0.65-0.96) for kidney disease progression, and 0.42 (95% CI 0.25-0.73) for all-cause death. Within

Table 1. Baseline Characteristics of GLP-1 Receptor Agonist and DPP4 Inhibitor Initiators with Systemic Lupus Erythematosus and Diabetes

Table 2. Cardiovascular and Kidney Outcomes Associated with GLP-1 Receptor Agonist versus DPP4 Inhibitor Use in Systemic Lupus Erythema-
tosus
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the LN subgroup, GLP-1RA use was similarly associated with lower risks of MACE and kidney disease progression (-
Table 3). There was no difference in the risk of the control outcome of genital infection (HR 1.02 [95% CI 0.69-1.50]).

Conclusion: In this study of patients with SLE and T2D, we found a lower risk of MACE, VTE, kidney disease progression,
and all-cause mortality with use of GLP-1RA vs DPP4i. Our study is limited by a small sample size, and all SLE patients also
had T2D as an indication for treatment. Overall, these findings support the potential benefits of GLP-1RA to reduce morbidity
among patients with SLE and warrant further investigation.

Disclosure: A. Jorge: Bristol-Myers Squibb(BMS), 12, Site investigator for a clinicl trial, Cabaletta Bio, 12, Site Sub-
investigator for a clinical trial; A. Patel: None; B. Zhou: None; Y. Zhang: None;H. Choi: Ani, 1, Horizon, 1, 5, LG, 1, Pro-
talix, 1, Shanton, 12, DSMB.

Abstract Number: 2577

Efficacy and Safety of ABBV-599 (Elsubrutinib and Upadacitinib
Combination) and Upadacitinib Monotherapy for the Treatment of
Systemic Lupus Erythematosus: Results Through 104 Weeks in a Long-
Term Extension Study

Joan Merrill1, Amit Saxena2, Martin Aringer3, Yoshiya Tanaka4, Xiaofeng Zeng5, Peter Wung6, Ling Cheng6, Thao Doan6,
Shelly Kafka6, David DCruz7 and Kristin D’Silva6, 1Oklahoma Medical Research Foundation, Oklahoma City 73104, OK,
2NYU Grossman School of Medicine, New York, NY, 3University Medical Center and Faculty of Medicine, TU Dresden,
Dresden, Germany, 4Department of Internal Medicine, University of Occupational and Environmental Health,
Kitakyushu, Fukuoka, Japan, 5Department of Rheumatology, Peking Union Medical College Hospital (PUMCH), Chinese
Academy of Medical Sciences National Clinical Research Center for Dermatologic and Immunologic Diseases
(NCRC-DID), Beijing, China, 6AbbVie Inc., North Chicago, IL, 7The Louise Coote Lupus Unit, Guy’s and St Thomas’Hospitals
NHS Foundation Trust, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Treatment II: Non-Cellular Lupus Therapeutics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: ABBV-599 (a combination of a selective Bruton’s tyrosine kinase inhibitor, elsubrutinib [ELS], and a
selective Janus kinase inhibitor, upadacitinib [UPA]) targets a spectrum of signaling pathways associated with SLE, which
may extend the immunologic effects of either alone. In the phase 2 SLEek study (NCT03978520), patients with moderately

Table 3. Cardiovascular and Kidney Outcomes Associated with GLP-1 Receptor Agonists versus DPP4 Inhibitor Use in Lupus Nephritis
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to severely active SLE were randomized 1:1:1:1:1 to receive once daily ABBV-599 high dose (HD; ELS 60mg + UPA 30mg),
ABBV-599 low dose (LD; ELS 60mg + UPA 15mg), ELS 60mg, UPA 30 mg, or placebo (PBO). After a planned interim anal-
ysis, the ABBV-599 LD and ELS 60 mg groups were discontinued due to lack of efficacy. Through 48 weeks, treatment with
ABBV-599 HD or UPA 30 mg resulted in significant improvements in SLE disease activity and flares compared with PBO.
Here, we report results from the SLEek long-term extension (LTE) study (NCT04451772) through 104 weeks.

Methods: In the LTE study, patients continued their original randomized treatment from the SLEek study except for the PBO
group, who were rerandomized 1:1 to ABBV-599 HD or ABBV-599 LD at week 48. This analysis included the continued
groups: ABBV-599 HD, UPA 30 mg, and PBO to ABBV-599 HD. Efficacy measures included SLE Responder Index
(SRI-4), BILAG–based Combined Lupus Assessment (BICLA), Lupus Low Disease Activity State (LLDAS), mean glucocorti-
coid dose, and flares. Treatment-emergent adverse events (TEAEs) were summarized using the Medical Dictionary for Reg-
ulatory Activities v26.0. Efficacy (as observed) and safety were assessed through 104 weeks.

Results: The LTE included 127 patients (ABBV-599 HD, n = 45; UPA 30 mg, n = 47; PBO to ABBV-599 HD, n = 35). Base-
line characteristics were balanced across groups. The proportion of patients achieving SRI-4 increased from weeks
48 through 104 to 85.4% (95% CI, 74.5–96.2), 82.1% (95% CI, 70.0–94.1), and 61.3% (95% CI, 44.1–78.4) in the ABBV-
599 HD, UPA 30 mg, and PBO to ABBV-599 HD groups, respectively (Figure 1A). Other secondary endpoints (BICLA,
LLDAS, and number of flares per patient-years) were either maintained or improved through week 104 in the ABBV-599
HD and UPA 30 mg groups and improved from weeks 48 through 104 in the PBO to ABBV-599 HD group (Figure 1B,
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1C and Figure 2). In all 3 groups, patients were nearly glucocorticoid free by week 104 (Figure 1D). TEAEs occurred in
75.6%, 66.0%, and 85.7% of patients in the ABBV-599 HD, UPA 30 mg, and PBO to ABBV-599 HD groups, respectively
(Table). No cases of venous thromboembolism or major adverse cardiovascular events occurred.

Conclusion: In patients with moderately to severely active SLE, ABBV-599 HD or UPA 30 mg resulted in maintenance or
further improvement in lowered disease activity, flare reduction, and decreased glucocorticoid use through 104 weeks of
treatment. Patients who switched from PBO to ABBV-599 HD at week 48 improved in all measures through week 104.
No new safety signals were identified.

Disclosure: J. Merrill: AbbVie, 1, 2, Alexion, 1, 2, Alumis, 1, 2, Amgen, 1, 2, AstraZeneca, 1, 2, 5, Aurinia, 1, 2, Bristol
Myers Squibb, 1, 2, 5, EMD Serono, 1, 2, Genentech, 1, 2, Gilead, 1, 2, GlaxoSmithKline, 1, 2, 5, Kezar, 1, 2, Lilly,
1, 2, Merck, 1, 2, Pfizer, 1, 2, Provention, 1, 2, Remegen, 1, 2, Sanofi, 1, 2, Takeda, 1, 2, UCB, 1, 2, Zenas, 1, 2;
A. Saxena: AbbVie, 2, AstraZeneca, 2, Aurinia, 2, Bristol Myers Squibb, 2, GlaxoSmithKlein, 2, Lilly, 2, Synthekine, 2;
M. Aringer: AbbVie, 1, AstraZeneca, 1, Eli Lilly, 1, GlaxoSmithKline, 1, Novartis, 1; Y. Tanaka: AbbVie, 6, Asahi-kasei,
6, Astellas, 6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK,
6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6; X. Zeng: None; P. Wung: AbbVie/Abbott, 3; L. Cheng: AbbVie, 3, 11;
T. Doan: AbbVie, 3, 11; S. Kafka: AbbVie, 3, 11; D. DCruz: Eli Lilly, 1, 2, GlaxoSmithKline, 1, 2, UCB, 1, 2, Vifor CSL,
1, 2; K. D’Silva: AbbVie, 3, 11.
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Abstract Number: 2578

Safety, Biomarker Response, and Efficacy of E6742, a Dual Antagonist of
Toll-Like Receptor 7 and 8, in a First-in-Patient, Randomized, Double-
Blind, Phase1/2 Study in Systemic Lupus Erythematosus

Yoshiya Tanaka1, Atsushi Kumanogoh2, Tatsuya Atsumi3, Tomonori Ishii4, Fumitoshi Tago5, Mari Aoki5, Shintaro
Yamamuro5, Keisuke Sakayori5, Kentaro Takahashi5 and Shizuo Akira6, 1Department of Internal Medicine, University of
Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan, 2Osaka University, Osaka, Japan, 3Department of
Rheumatology, Endocrinology and Nephrology, Faculty of Medicine and Graduate School of Medicine, Hokkaido
University, Sapporo, Japan, Sapporo, Japan, 4Tohoku Medical and Pharmaceutical University / Department of
Hematology and Rheumatology, sendai, Japan, 5Eisai Company, Ltd., Tokyo, Japan, 6Osaka University Immunology
Frontier Research Center, Osaka, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Treatment II: Non-Cellular Lupus Therapeutics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: There is strong evidence for the relationship between Toll-like receptor (TLR)7/8 and systemic lupus
erythematosus (SLE) pathophysiology. Dual inhibition of TLR7/8 will modulate innate immune responses and suppress the
production of many inflammatory cytokines, including IFN α. We developed E6742, a novel small molecular with selective
TLR7/8 dual antagonist, and its safety, tolerability, pharmacokinetics (PK), biomarker response, and efficacy were assessed
in this Phase 1/2, randomized, double-blind, placebo-controlled study in SLE for the first time (NCT05278663).

Methods: SLE patients who met the 1997 ACR criteria for SLE or the 2019 EULAR/ACR criteria for SLE received 100 mg
E6742 or placebo twice daily in cohort 1, and 200 mg E6742 or placebo twice daily in cohort 2. In each cohort, patients were
randomized to either E6742 or placebo in a ratio of 2:1 and received multiple oral administrations of E6742 or placebo for
12 weeks. The primary endpoint was to evaluate the safety and tolerability of E6742, the secondary endpoints were to eval-
uate the PK and interferon gene signature (IGS) after the treatment of E6742.

Results: A total of 12 patients (8 for E6742 100 mg, 4 for placebo) were enrolled in the cohort 1 and subsequently
14 patients (9 for E6742 200 mg, 5 for placebo) were enrolled in the cohort 2. Demographic and baseline characteristics
were generally balanced between placebo and E6742 groups.

E6742 demonstrated a favorable safety profile and was well tolerated vs placebo. The proportion of patients with any
adverse events (AEs) was 58.8 % in the E6742 group (37.5% for 100 mg, 77.8% for 200 mg) and 66.7% in the placebo
group. No AEs ≥ Grade 3 or deaths were observed in the study. After oral administration of E6742, plasma concentrations
of E6742 increased in dose dependent manner. The IGS and production levels of proinflammatory cytokines (interleukin-1β,
interleukin-6) after ex-vivo challenge with a TLR 7/8 agonist were immediately decreased by E6742 treatment. Furthermore,
whole transcriptome analysis in this study confirmed that E6742 specifically inhibited only interferon-related pathways, with
no nonspecific responses.

Dose-dependent improvements in the British Isles Lupus Assessment Group-based Composite Lupus Assessment
response were observed at Week 12 in the E6742 (37.5% for 100 mg; 57.1% for 200 mg) and placebo (33.3%) groups.
E6742 also had therapeutic effects on other symptoms, including skin inflammation, arthritis, and levels of anti-
double-stranded DNA antibodies and complements.
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Conclusion: E6742 had a favorable safety profile and was well tolerated, with marked IGS responses, proinflammatory
cytokines responses and sufficient efficacy signals in patients with SLE. These results provide the first clinical evidence to
support E6742 in the treatment of SLE, and support larger, longer-term clinical trials.

Disclosure: Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer Ingelheim, 5, 6, Chugai, 5, 6,
Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6; A. Kumanogoh: Asahi-Kasei,
6, Astellas, 6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 5, 6, Eisai, 2, 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 6, Pfizer, 6; T. Atsumi: AbbVie, 6, Alexion Inc., 6, Asahi-Kasei Co., 6, Astellas Pharma Inc.,
6, AstraZeneca, 2, 6, Bayer Yakuhin, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical Co., Ltd., 6, Daiichi

BICLA response at Week 12

Response of interferon gene signature

Effects of E6742 on TLR7/8 agonist-mediated ex-vivo induction of blood cytokines
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Sankyo Co., Ltd., 6, Eisai Co. Ltd., 6, Eli Lilly Japan K.K., 6, Gilead Sciences K.K., 6, GSK, 2, 5, Janssen, 6, Mitsubishi
Tanabe Pharma Co., 6, Nippon Boehringer Ingelheim Co., Ltd., 2, 6, Nippon Shinyaku Co., Ltd., 6, Novartis, 2, 6,
Otsuka, 2, Pfizer, 6, Taiho Pharmaceutical Co. Ltd., 6, UCB, 6; T. Ishii: Asahi Kasei, 5, Astellas, 6, Chugai, 6, Eisai,
2, Janssen, 6, Ono, 6, Sanofi, 6; F. Tago: Eisai, 3; M. Aoki: Eisai, 3; S. Yamamuro: Eisai, 3; K. Sakayori: Eisai, 3;
K. Takahashi: Eisai, 3; S. Akira: Chugai, 5, Eisai, 2, Otsuka, 5.

Abstract Number: 2579

Risk of End-Stage Renal Disease Among Patients with Lupus Nephritis on
GLP-1 Receptor Agonists: A Retrospective Cohort Study

Anna-Kay Palmer1 and Irene Tan2, 1Jefferson Einstein Hospital, Philadelphia, PA, 2Einstein Healthcare Network
Philadelphia - Jefferson Health, Bala Cynwyd, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Treatment II: Non-Cellular Lupus Therapeutics
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic lupus erythematous (SLE) is a systemic inflammatory autoimmune disease which fre-
quently affects the kidneys. Lupus nephritis (LN) is associated with increased morbidity and mortality. Despite immunosup-
pressive therapies 10-20% of patients will progress to end-stage renal disease (ESRD) within 5 years of diagnosis.
Glucagon-like peptide-1 receptor agonists (GLP-1Ra) are a new class of anti-hyperglycemic drugs which have been shown
to be beneficial in reducing albuminuria in diabetic patients. This effect is thought to be independent of glycemic control.

Table 1. Showing Baseline Characteristics of Patients Before Propensity Score Matching
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Studies have suggested that GLP-1Ra may reduce inflammation through multiple pathways and may be beneficial in reduc-
ing kidney disease independent of the presence of diabetes. We sought to determine if use of GLP-1Ra in patients with LN is
associated with lower risk of progression to ESRD.

Methods: This is a retrospective, multicenter, observational study using the TrinetX global research database. Using ICD-10
diagnostic codes, patients diagnosed with LN from January 1, 2014 to January 1, 2024, were identified. Patients who were
treated with GLP-1Ra any time after LN diagnosis were identified and compared to patients who have never been on GLP-
1Ra. Propensity score matching (PSM) was carried out to match age, sex, race, ethnicity, presence of HTN, DM, use of
immunosuppressive medications, use of SGLT2 inhibitors, smoking, obesity and statin use. Compare outcome analytic
function was utilized to determine risk of ESRD within 5 years among both groups.

Results: Before matching there were 839 patients with LN taking GLP-1Ra and 29,321 patients with LN who have never
been on GLP-1Ra. After matching and excluding patients with ESRD, the number of patients using GLP1Ra was 554 and
those who never used GLP-1Ra was 518. After matching, patients who were not on GLP-1Ra were twice as likely to
develop end-stage renal disease or dialysis dependence in 5 years after diagnosis compared to patients using GLP-1 ago-
nists (OR 2.35, 95% CI 1.39,3.976).

Table 2. Showing Characteristics of Patients After Propensity Score Matching.

Risk of ESRD 5 Years After LN Diagnosis
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Conclusion: Among patients with lupus nephritis, GLP-1 receptor agonists may reduce the risk of progression to end-stage
renal disease possibly due to benefits in reducing pro-inflammatory mediators.

Disclosure: A. Palmer: None; I. Tan: None.

Abstract Number: 2580

Safety and Efficacy of Subcutaneous Ianalumab (VAY736) for up to
68 Weeks in Patients with Systemic Lupus Erythematosus: Results from
Phase 2 Study

Eduardo Mysler1, Stanislav Ignatenko2, Alexander Gordienko3, Josefina Cortés-Hern�andez4, Nancy Agmon-Levin5,
Pongthorn Narongroeknawin6, Katarzyna Romanowska-Prochnicka7, Nan Shen8, Hana Cifersk�a9, Masanari Kodera10,
James Cheng-Chung Wei11, Piotr Leszczynski12, Joung Liang Lan13, Rafał Wojciechowski14, Tunde Tarr15, Elena
Vishneva16, Yi-Hsing Chen17, Yuko Kaneko18, Stephanie Finzel19, Alberta Hoi20, Masato Okada21, Ajchara Koolvisoot22,
Shin-Seok Lee23, Lie Dai24, Hiroshi Kaneko25, Bernadette Rojkovich26, Lingyun Sun27, Eugeny Zotkin28, Jean-François
Viallard29, Berta PaulaMagallares30, Tirtha Sengupta31, Carole Sips32, Carole Lau33, Alexandre Avrameas32 and Stephen J
Oliver34, 1Organizacion Medica de Investigacion, Buenos Aires, AR, Buenos Aires, Argentina, 2Charité Research
Organisation, GmbH, Berlin, DE, Berlin, Germany, 3SM Kirov Military Medical Academy, St Petersburg, RU, St Petersburg,
Russia, 4Hospital Universitario Vall d´Hebr�on Hospitals, Barcelona, ES, Barcelona, Spain, 5Center for Autoimmune
Disease, Sheba Medical Center, Tel Aviv University, Tel Aviv, IL, Tel Aviv, Israel, 6Rheumatic Disease Unit, Department of
Internal Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, TH, Bankok, Thailand, 7Department of
Systemic Connective Tissue Diseases, National Institute of Geriatrics, Rheumatology and Rehabilitation, Warsaw, PL,
Warsaw, Poland, 8Shanghai Institute of Rheumatology, Renji Hospital, Shanghai Jaiotong University School of Medicine,
Shanghai, CN, Shanghai, China (People’s Republic), 9Institute of Rheumatology and Department of Rheumatology, First
Faculty of Medicine, Charles University, Prague, CZ, Prague, Czech Republic, 10Department of Dermatology, Japan
Community Healthcare Organization, Chukyo Hospital, Nagoya, JP, Nagoya, Japan, 11Department of Rheumatology,
Chung Shan Medical University Hospital, Taichung, TW, Taichung, Taiwan (Republic of China), 12Department of Internal
Medicine, Poznan University of Medicine Sciences, Poznan, PL, Poznan, Poland, 13Rheumatology and Immunology
Center, China Medical University Hospital, Taichung, TW, Taichung, Taiwan (Republic of China), 14Department of
Rheumatology and Systemic Connective Tissue Diseases, University Hospital No. 2, Bydgoszcz, PL, Bydgoszcz, Poland,
15Division of Clinical Immunology, Faculty of Medicine, University of Debrecen, Debrecen, HU, Debrecen, Hungary, 16LLC
Family Clinic, Yekaterinburg, RU, Yekaterinburg, Russia, 17Taichung Veterans General Hospital, Taichung, TW, Taichung,
Taiwan (Republic of China), 18Division of Rheumatology, Department of Internal Medicine, Keio University School of
Medicine, Tokyo, JP, Shinjuku-ku, Tokyo, Japan, 19Department of Rheumatology and Clinical Immunology, University
Medical Center Freiburg, Freiburg, DE, Freiburg im Breisgau, Germany, 20Monash Health, Monash University,
Melbourne, AU, Melbourne, Victoria, Australia, 21Immuno-Rheumatology Center, St. Luke’s International Hospital,
Tokyo, JP, Tokyo, Japan, 22Division of Rheumatology, Department of Medicine, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, TH, Bangkok, Thailand, 23Division of Rheumatology, Department of Internal Medicine,
Chonnam National University Medical School and Hospital, Gwangju, KR, Gwangju, Republic of Korea, 24Department of
Rheumatology, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University, Guangzhou, CN, Guangzhou, China (People’s
Republic), 25Division of Rheumatic Disease, National Center for Global Health and Medicine, Tokyo, JP, Tokyo, Japan,
26Department of Rheumatology and Physiotherapy, Polyclinic of the Hospitaller Brothers of St. John of God,
Semmelweis University, Budapest, HU, Budapest, Hungary, 27Dept of Rheumatology and Immunology, The Affiliated
Drum Tower Hospital of Nanjing Univ Medical School, Nanjing, CN, Nanjing, China (People’s Republic), 28V A Nasonova
Research Institute of Rheumatology, Moscow, RU, Moscow, Russia, 29CHU de Bordeaux, Hôpital Haut-Lévêque, Pessac,
FR, Bordeaux, France, 30Dept of Rheumatology, Hospital de la Santa Creu I Sant Pau, Barcelona, ES, Barcelona, Spain,
31Novartis Pharma India, Hyderabad, IN, Hyderabad, India, 32Novartis Pharma AG, Basel, CH, Basel, Switzerland,
33Novartis Pharma, East Hanover, NJ, USA, East Hanover, 34Novartis Pharma AG, Basel, Switzerland
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Session Type: Abstract Session
Session Time: 1:00PM–2:30PM
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Background/Purpose: Ianalumab (VAY736) is an afucosylated, fully human IgG1 monoclonal antibody with a dual mecha-
nism of action of enhanced B-cell depletion through antibody-dependent cellular cytotoxicity and B cell–activating factor
receptor blockade. Our purpose is to expand upon previously published results from the phase 2 study with longer term
(68-week [W]) results from open-label (OL) ianalumab treatment.

Methods: This multi-center, randomized, parallel-group trial included 3 study periods: 1) 28W blinded, placebo-controlled,
2) 24W OL, and 3) post-treatment follow up. We report here 68W results. Patients were randomized (1:1) to either subcuta-
neous ianalumab 300 mg or placebo every 4 weeks (q4w) and switched at W28 to OL ianalumab through W48. Patients
with anti-nuclear antibodies ≥1:80, ≥4 of 11 ACR 1997 SLE classification criteria, SLEDAI-2K score ≥6, and BILAG -2004
≥1 A or ≥2 B were included. Outcomes were measured at baseline, q4w to W52, and then W60 and W68. The primary
W28 outcome was the composite endpoint of patients who achieved both SLE Responder Index (SRI-4) and met cortico-
steroid (CS) responder criteria (tapering prednisone ≤5 mg/d or ≤baseline dose, whichever was lower, by W16 and kept
within that range to W28). W52 composite responders met CS responder criteria from W40 to W52. Other outcomes
included SRI-4, SRI-6, SRI-8, incidence BILAG-2004 flares (BILAG-2004 ≥1 A or ≥2 B scores), proportion of patients
achieving Lupus Low Disease Activity State (LLDAS) and Definition of Remission in SLE (DORIS), safety/tolerability, and lab-
oratory markers for B cell counts and immune activation.

Results: Overall, 67 patients enrolled from December 19, 2018 to January 31, 2022 with median age 42 years and 39 years
for ianalumab and placebo arms, respectively. Baseline median (range) values for ianalumab and placebo arms, respectively,
were: SLEDAI-2K scores 11 (6-32) and 10 (4-21), and prednisone dose/day 10.0 mg (0-30.0) and 10.0 mg (0-27.5). The

Figure 1. SRI-4 responders over time and composite SRI-4+CS responders (bar graphs)

Table 1. Clinical and laboratory outcomes at weeks 28, 52, and 68
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proportion of patients treated with ianalumab or placebo achieving composite endpoint criteria for SRI-4 + CS responder at
W28 was 44.1% (n/N=15/34) vs 9.1% (n/N=3/33), respectively, and at W52 for patients switching from active treatment to
OL ianalumab or switching from placebo to ianalumab was 45.5% (n/N=15/33) vs 40.6% (n/N=13/32; Figure 1). Longer
duration of q4w ianalumab exposure at W52 vs W28, or for placebo+24W, resulted in further improvement in outcomes (-
Table 1) for incidence BILAG flare, status of SRI-6, SRI-8, DORIS and LLDAS, and serum levels of complement and autoan-
tibodies. IgG reduction from baseline (geometric mean, 95% CI) at W52 was 0.78 (0.73-0.84). Treatment responses were
maintained during the safety follow up period at W68 without unexpected or new safety findings.

Conclusion: Treatment with ianalumab was well-tolerated, and data suggests longer exposure up to 1 year provides further
clinical and laboratory benefits in patients with active SLE. These positive results were maintained up to W68 during the
safety follow up. Ianalumab is currently being investigated in large randomized controlled phase 3 studies (NCT05639114;
NCT05624749; NCT05126277) in patients with active SLE, and in those with lupus nephritis.

Disclosure: E. Mysler: AbbVie, 2, 5, Alpine Immunology, 2, 5, Amgen, 2, 5, Astra Zeneca, 2, 5, BMS, 2, 5, GSK, 2, 5,
HiBio, 2, 5, Janssen, 2, 2, 5, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sandoz, 2, 5, Sanofi, 2, 5;
S. Ignatenko: None; A. Gordienko: None; J. Cortés-Hern�andez: None; N. Agmon-Levin: None;
P. Narongroeknawin: None; K. Romanowska-Prochnicka: None; N. Shen: None; H. Cifersk�a: None; M. Kodera:
None; J. Cheng-ChungWei: AbbVie/Abbott, 2, 5, Amgen, 2, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 2, 5, Chu-
gai, 2, Eisai, 2, Eli Lilly, 2, 5, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Novartis, 2, Pfizer, 2, Sanofi-Aventis,
2, SUN Pharma, 2, TSH Taiwan, 2, UCB pharma, 2; P. Leszczynski: AbbVie/Abbott, 2, AstraZeneca, 2, Merck/MSD,
2, Novartis, 2, UCB, 2; J. Liang Lan: None; R. Wojciechowski: AbbVie/Abbott, 6, Eli Lilly, 6, Novartis, 5, 6, UCB, 6;
T. Tarr: None; E. Vishneva: None;Y. Chen: None;Y. Kaneko: None; S. Finzel: AbbVie/Abbott, 2, AstraZeneca, 2, Chu-
gai, 2, Galapagos, 2, Novartis, 2, UCB, 2; A. Hoi: AbbVie/Abbott, 6, AstraZeneca, 5, Australian Rheumatology- Associ-
ation, 4, 12, Treasurer, Eli Lilly, 6, EUSA Pharma, 2, Limbic, 6, Moose Republic, 6, Novartis, 6; M. Okada: AbbVie,
2, Amgen, 2, Asahi Kasei Pharma, 2, Astellas, 2, AstraZeneca, 2, Ayumi Pharma, 2, Bristol-Myers Squibb(BMS), 2, Chu-
gai, 2, Daiichi Sankyo, 2, Eisai, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi Tanabe
Pharma, 2, Novartis, 2, Ono Pharma, 2, Pfizer, 2, UCB Pharma, 2; A. Koolvisoot: None; S. Lee: None; L. Dai: None;
H. Kaneko: None; B. Rojkovich: None; L. Sun: None; E. Zotkin: None; J. Viallard: None; B. Paula Magallares: None;
T. Sengupta: Novartis, 3; C. Sips: Novartis, 3; C. Lau: Novartis, 3; A. Avrameas: Novartis, 3; S. J Oliver: Novar-
tis, 3, 11.

Abstract Number: 2581

Vunakizumab in Patients with Active Psoriatic Arthritis: A Multicenter,
Randomized, Double-blind, Placebo-controlled, Phase 2 Study

Hejian Zou1, Weiguo Wan2, Yu Xue1, Lingyun Sun3, Ning Zhang4, Haiying Chen5, Xiaofei Shi6, Shengyun Liu7, Lin Chen8,
Xinmei Ma9, Hua Wei10, Zhenyu Jiang11, Xiaomei Li12, Hongtao Fan13, Hongbin Li14, Jingyang Li15, Rui Wu16, Guixiu Shi17,
Jing Zhu18, Xiaodan Kong19, Yuewu Lu20, Xiaojing Cui21, Qianning Zheng21, Xiaoyan Bai22 and Guangchao Dong21,
1Department of Rheumatology, Huashan Hospital, Fudan University, Shanghai, China, Shanghai, China (People’s
Republic), 2Huashan Hospital, Fudan University, Shanghai, China (People’s Republic), 3Dept of Rheumatology and
Immunology, The Affiliated Drum Tower Hospital of Nanjing Univ Medical School, Nanjing, CN, Nanjing, China (People’s
Republic), 4Shengjing Hospital Affiliated to China Medical University, Shenyang, China (People’s Republic), 5The Third
Hospital of Hebei Medical University, Shijiazhuang, China (People’s Republic), 6The First Affiliated Hospital of Henan
University of Science and Technology, Luoyang, China (People’s Republic), 7The First Affiliated Hospital of Zhengzhou
University, Zhengzhou, China (People’s Republic), 8Jilin Province People’s Hospital, Changchun, China (People’s
Republic), 9Zaozhuang Municipal Hospital, Zaozhuang, China (People’s Republic), 10Subei People’s Hospital of Jiangsu
Province, Yangzhou, China (People’s Republic), 11The First Hospital of Jilin University, Changchun, China (People’s
Republic), 12The First Affiliated Hospital of the University of Science and Technology of China, Hefei, China (People’s
Republic), 13The First People’s Hospital of Yunnan Province, Kunming, China (People’s Republic), 14Affiliated Hospital of
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Inner Mongolia Medical University, Hohhot, China (People’s Republic), 15Zhuzhou Central Hospital, Zhuzhou, China
(People’s Republic), 16The Tirst Affiliated Hospital, Jiangxi Medical College, Nanchang University, Nanchang, China
(People’s Republic), 17The First Affilated Hospital of Xiamen University, Xiamen, China (People’s Republic), 18Sichuan
Provincial People’s Hospital, Chengdu, China (People’s Republic), 19The Second Affiliated Hospital of Dalian Medical
University, Dalian, China (People’s Republic), 20BeiJing Chao-Yang Hospital, Capital Medical University, Beijing, China,
21Jiangsu Hengrui Pharmaceuticals Co., Ltd., Shanghai, China (People’s Republic), 22Jiangsu Hengrui Pharmaceuticals
Co., Ltd., Beijing, China

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Patients with psoriasis often develop psoriatic arthritis (PsA), a chronic systemic inflammatory dis-
ease with a severe clinical burden that impairs quality of life. In recent years, interleukin-17 (IL-17) has gained attention as
a potential target for the treatment of PsA. The study aimed to evaluate the efficacy and safety of vunakizumab
(SHR-1314), a humanized anti-IL-17A monoclonal antibody, at different doses in adult patients with active PsA.

Methods: This was a multicenter, randomized, double-blind, phase 2 clinical trial (ClinicalTrials.gov, NCT05055934). Eligible
patients were aged 18 to 75 years; had a confirmed diagnosis of PsA per the Classification of Psoriatic Arthritis criteria; had
symptoms for at least 6 months before screening; had active disease at baseline (a tender joint count of at least 3 [of 68] and
a swollen joint count of at least 3 [of 66]); and had at least one active psoriatic lesion or documented history of psoriasis.
Patients were randomized (1:1:1) to receive subcutaneous vunakizumab at 240 mg, vunakizumab at 120 mg, or placebo
at weeks 0, 2, 4, and 8. At week 12, patients originally assigned to vunakizumab continued to receive vunakizumab (Q4W)
and patients assigned to placebo were switched to vunakizumab (1:1 re-randomized to 240 mg or 120 mg dose, adminis-
tered at weeks 12, 14, 16, and 20). The primary endpoint was American College of Rheumatology 20% improvement
(ACR20) response rate at week 12. Secondary endpoints included ACR50, ACR70, Disease Activity Score Based on
C-Reactive Protein (DAS28-CRP), Health Assessment Questionnaire-Disability Index (HAQ-DI), and Psoriasis Area and
Severity Index (PASI; in patients with body surface area affected by psoriasis ≥3%) at week 12.

Results: In total, 112 patients were randomized (37 in vunakizumab 240 mg group, 38 in vunakizumab120 mg group, and
37 in placebo group). Demographics and baseline characteristics were balanced across groups. A higher percentage of
patients treated with vunakizumab at 240 mg (59.5%) or 120 mg (47.4%) achieved ACR20 at week 12 compared with pla-
cebo (21.6%; two-sided p = 0.0011 and p = 0.0206, respectively; Figure 1). Also, more percentage of vunakizumab-treated

Figure 1 ACR20, ACR50, and ACR70 response rate at week 12
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patients achieved ACR50 and ACR70 at week 12 (Figure 1). Furthermore, patients treated with vunakizumab demonstrated
a greater least square mean change in DAS28-CRP, HAQ-DI, and PASI from baseline to week 12 than those treated with
placebo, across both doses (Figure 2). Throughout the 12-week treatment period, the incidences of treatment-emergent
adverse events (TEAEs; 64.9%, 73.7% vs 67.6%) were similar for patients receiving vunakizumab (240 mg or 120 mg) or
placebo, and the most common TEAE was upper respiratory tract infection in vunakizumab groups. Only one serious TEAE
(juvenile angiofibroma) was reported in vunakizumab 120 mg group during the 12 weeks of treatment, but it was not
deemed to be treatment-related.

Conclusion: Vunakizumab demonstrated superior efficacy to placebo and was well tolerated with an acceptable safety pro-
file in patients with active PsA.

Disclosure: H. Zou: None;W.Wan: None; Y. Xue: None; L. Sun: None;N. Zhang: None;H. Chen: None; X. Shi: None;
S. Liu: None; L. Chen: None; X. Ma: None; H. Wei: None; Z. Jiang: None; X. Li: None; H. Fan: None; H. Li: None; J. Li:
None;R.Wu: None;G. Shi: None; J. Zhu: None; X. Kong: None; Y. Lu: None; X. Cui: Jiangsu Hengrui Pharmaceuticals
Co., Ltd., 3; Q. Zheng: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3; X. Bai: Jiangsu Hengrui Pharmaceuticals Co.,
Ltd., 3; G. Dong: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3.

Abstract Number: 2582

Efficacy and Safety of Sonelokimab, a Novel IL-17A- and IL-17F-Inhibiting
Nanobody, in Patients with Active PsA: 24-Week Results from a Global,
Randomized, Double-Blind, Placebo-Controlled Phase 2 Trial

Iain McInnes1, Laura Coates2, Philip Mease3, Alexis Ogdie4, Arthur Kavanaugh5, Lihi Eder6, Georg Schett7, Alan Kivitz8,
Nuala Brennan9, Alex Godwood9, Eva Cullen9, Kristian Reich9, Christopher Ritchlin10 and Joseph F. Merola11, 1University
of Glasgow, College of Medical Veterinary and Life Sciences, Glasgow, United Kingdom, 2University of Oxford, Nuffield
Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom, 3Swedish Medical
Center/Providence St. Joseph Health; University of Washington School of Medicine, Seattle, WA, 4Department of
Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 5University of California San
Diego, La Jolla, CA, 6University of Toronto, Women’s College Hospital and Department of Medicine, Toronto, ON, Canada,
7Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 8Altoona Center for Clinical Research,
Duncansville, PA, 9MoonLake Immunotherapeutics AG, Zug, Switzerland, 10Department of Medicine, Allergy,
Immunology, and Rheumatology Division, University of Rochester Medical School, Canandaigua, NY, 11UT Southwestern
Medical Center, Dallas, TX

Figure 2 Mean change from baseline in DAS28-CRP, HAQ-DI, and PASI at week 12

5242

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Sonelokimab is a novel humanized Nanobody designed to inhibit IL-17A and IL-17F and penetrate
clinically relevant sites of inflammation. The 24-week Phase 2 ARGO trial in patients with active PsA met its primary endpoint
at Week (W) 12 with sonelokimab 120 mg and 60mg (Q4W fromW8with induction doses at Weeks 0, 2, 4, and 6) achieving
significantly higher rates of ACR50 vs. placebo (McInnes et al, EULAR 2024). Given the chronicity of PsA and the need to
demonstrate robust responses over time, we now present the W24 results at conclusion of study treatment.

Methods: ARGO is a global, randomized, prospective, double-blind, placebo-controlled trial (NCT05640245). Eligible
patients were ≥18 years old with active PsA (SJC66 ≥3, TJC68 ≥3), and had active psoriasis or a dermatologist-confirmed
diagnosis of psoriasis. Patients were randomized 1:1:1:1:1 to sonelokimab 120 mg, sonelokimab 60 mg, sonelokimab
60 mg with no induction (NI), placebo, or adalimumab 40 mg Q2W (reference arm, not powered for statistical comparison).
Randomization was stratified by sex and prior biologic use. The primary endpoint was ACR50 response and key secondary
endpoints were ACR20 and PASI 90 (all vs. placebo at W12). The primary analysis was NRI, ITT (PASI in patients with ≥3%
BSA at baseline; 69%). Patients with SJC and TJC improvement < 20% were reassigned treatment at W12, with last obser-
vation (W12 response) carried forward at subsequent visits. Patients receiving placebo switched to sonelokimab 120 mg NI
at W12.

Results: ACR50 response rates improved from W12 to W24 in patients receiving sonelokimab (60 mg: W24, 61% from
W12, 46%; 120 mg: W24, 58% fromW12, 47%; Figure 1). By W24, ACR50 response with sonelokimab 60 mg NI was sim-
ilar to other sonelokimab dose regimens (W24, 59% from W12, 37%). ACR20 and PASI 90 responses with sonelokimab
were sustained or improved through W24. Positive change subsequent to W12 was noted for higher hurdle endpoints
including ACR70 (60 mg: W24, 39% from W12, 29%; 120 mg: W24, 42% from W12, 26%; 60 mg NI: W24, 39% from
W12, 24%) and multidomain endpoints, namely MDA (Figure 2). Similarly, the clinically relevant combined outcomes of
ACR50 + PASI 100 (60 mg: 46%; 120 mg: 52%; 60 mg NI: 38%) or ACR70 + PASI 100 (60 mg: 35%; 120 mg: 48%;

*P<0.05, **P<0.01. †LOCF was used for visits after W12 for participants who switched treatment. NRI was used for participants who continued
randomized treatment at W12. ‡n number represents participants originally randomized to the PBO arm; n=37 for participants who switched
treatment at W12. ADA Ref, adalimumab reference; LOCF, last observation carried forward; NI, no induction; NRI, non-responder imputation;
PBO, placebo; SLK, sonelokimab; W, Week.
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60 mg NI: 31%) at W24 demonstrated simultaneous achievement of endpoints across disease domains (Figure 3). Patients
switching from placebo showed levels of response after 12 weeks of sonelokimab 120 mg NI (ACR20/50/70, 73/54/43%;
PASI 90, 83%; MDA, 62%) similar to or exceeding patients assigned to sonelokimab 120 mg at baseline. Finally, patient-
reported outcomes, including PsAID-12, continued to improve with all sonelokimab doses through W24. Sonelokimab
was well tolerated with no unexpected safety findings; there were no cases of IBD or MACE, and four (2.4%) mild or moder-
ate cases of oral candidiasis.

Conclusion: 24-week data from the ARGO Phase 2 trial in patients with active PsA demonstrate that the high levels of multi-
domain clinical responses achieved at W12 with the Nanobody sonelokimab are further improved upon continued treat-
ment. There were no unexpected safety findings. These robust data support advancement of sonelokimab to Phase 3 trials.

Disclosure: I. McInnes: AbbVie, 2, 5, 6, Amgen, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, Celgene, 2, Compugen,
2, Dextera, 2, Eli Lilly, 2, 5, Janssen, 2, 5, Moonlake, 2, Novartis, 2, 5, Pfizer, 2, UCB, 2, 5, 6; L. Coates: AbbVie, 2, 5,
6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6,
GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; P. Mease: Abb-
Vie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim, 2, 5, Bristol Myers Squibb, 2, 5,

Nominal *P<0.05. Responses in the subgroup of participants with psoriasis involving at least 3% body surface area at baseline. †LOCF was used
for visits after W12 for participants who switched treatment. NRI was used for participants who continued randomized treatment at W12. ADA Ref,
adalimumab reference; LOCF, last observation carried forward; NI, no induction; NRI, non-responder imputation; PBO, placebo; SLK,
sonelokimab; W, Week.

Nominal *P<0.05. Responses in the subgroup of participants with psoriasis involving at least 3% body surface area at baseline. †LOCF was used
for visits after W12 for participants who switched treatment. NRI was used for participants who continued randomized treatment at W12. ADA Ref,
adalimumab reference; LOCF, last observation carried forward; NI, no induction; NRI, non-responder imputation; PBO, placebo; SLK,
sonelokimab; W, week.
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CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MoonLake Immunotherapeutics,
2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; A. Kavanaugh: AbbVie, 2, Amgen, 2, BMS, 2, Janssen, 2, MoonLake Immuno-
therapeutics, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB, 2, 5; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli
Lilly, 2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6; G. Schett: Bristol-Myers
Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; A. Kivitz: AbbVie, 2, 6, Amgen, 6, 11,
Coval, 2, Ecor1, 2, Fresenius Kabi, 2, Genzyme, 12, Scientific ExpertGenzyme, Gilead, 2, 11, GlaxoSmithKlein (GSK),
2, 6, 11, Grunenthal, 2, Horizon, 2, Innovaderm, 2, Janssen, 2, Lilly, 6, Novartis, 11, Pfizer, 6, 11, Prime, 12, Educational,
Prometheus, 2, Sanofi - Regeneron, 6, SynAct, 2, Takeda, 2, UCB, 2, 6, XBiotech, 2; N. Brennan: MoonLake Immuno-
therapeutics, 3, 11; A. Godwood: MoonLake Immunotherapeutics, 3, 11; E. Cullen: MoonLake Immunotherapeutics,
3, 11; K. Reich: MoonLake Immunotherapeutics, 3, 11; C. Ritchlin: AbbVie, 2, Amgen, 2, Bristol-Myers Squibb,
2, Janssen, 2, 5, Lilly, 2, MoonLake Immunotherapeutics, 2, Novartis, 2, 5, Solarea, 2, UCB, 2; J. Merola: AbbVie,
2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol Myers Squibb, 2, 12, Investigator,
Dermavant, 2, 12, Investigator, Janssen, 2, 12, Investigator, LEO Pharma, 2, 12, Investigator, Lilly, 2, 12, Investigator,
Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investigator, Sanofi, 2, 12, Investigator, Sun
Pharma, 2, 12, Investigator, UCB, 2, 12, Investigator.

Abstract Number: 2583

Apremilast Reduces Axial Inflammation in Patients with Psoriatic
Arthritis as Assessed by CANDEN MRI Scoring: Results from a Phase
4 Study

Mikkel Ostergaard1, Walter Maksymowych2, Robert Lambert2, Mikael Boesen3, Guillermo J. Valenzuela4, Michael
R. Bubb5, Olga Kubassova6, Xenofon Baraliakos7, Carlo Selmi8, Stephen Colgan9, Yuri Klyachkin10, Cynthia Deignan11,
Zhenwei Zhou11 and Philip Mease12, 1Department of Clinical Medicine, University of Copenhagen and Center for
Rheumatology, Copenhagen Center for Arthritis Research, Glostrup, Denmark, 2University of Alberta, Edmonton, AB,
Canada, 3Copenhagen University Hospital, Bispebjerg and Frederiksberg Hospital, Copenhagen, Denmark, 4Guillermo
Valenzuela MD PA/ IRIS Rheumatology, Plantation, FL, 5University of Florida, Gainesville, FL, 6Image Analysis Group,
Philadelphia, PA, 7Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 8Department of
Biomedical Sciences, Humanitas University, Rozzano, Italy, 9Amgen, Halton Hills, ON, Canada, 10Amgen, Lexington, KY,
11Amgen Inc., Thousand Oaks, CA, 12Swedish Medical Center/Providence St. Joseph Health; University of Washington
School of Medicine, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Apremilast is an oral phosphodiesterase-4 inhibitor with a unique immunomodulatory mechanism
of action and is approved for the treatment of psoriatic arthritis (PsA). Although peripheral arthritis is the most frequent clinical
feature in patients with PsA, axial involvement may occur in up to 50% of patients, causing inflammatory back pain, stiffness,
and changes on imaging. Here, we used whole-body magnetic resonance imaging (WB-MRI) to evaluate the efficacy of
apremilast 30 mg twice daily on axial inflammation in patients with PsA.

Methods:MOSAIC (NCT03783026) was a phase 4, single-arm, open-label trial that evaluated apremilast treatment (with or
without stable methotrexate) in patients with active PsA (per Classification Criteria for Psoriatic Arthritis [CASPAR]) for up to
48 weeks. Contrast-enhancedWB-MRI was performed at baseline, week 24, and week 48, and images were evaluated and
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adjudicated by two experienced readers blinded to time point and response to apremilast. In patients deemed to have PsA
spondylitis by the investigator and a baseline Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) Item 2 (back pain)
≥4, MRI axial inflammation was assessed by calculating the least squares mean change from baseline to weeks 24 and 48 in
the Canada-Denmark (CANDEN) total spine inflammation score and subscores (assessing individual anatomical locations
including posterolateral elements), the Spondyloarthritis Research Consortium of Canada (SPARCC) spine score, and the
SPARCC sacroiliac joint (SIJ) inflammation score.

Results: Overall, 122 patients were treated with apremilast. At baseline, the mean age was 47 years, 55% were women,
mean PsA duration was 1.9 years, mean CANDEN spine score was 5.8, mean SPARCC spine score was 5.4, and mean
SPARCC SIJ inflammation score was 2.7. Of 40 patients deemed to have PsA spondylitis by the investigator and a BASDAI
Item 2 ≥4, 39 patients were analyzed for axial inflammation. At weeks 24 and 48, CANDEN total spine inflammation score,
vertebral body, posterior elements, corner, non-corner, and posterolateral elements inflammation subscores were signifi-
cantly reduced with apremilast relative to baseline. No significant change in facet joint inflammation subscore, SPARCC
spine, or SPARCC SIJ scores were observed (Figure 1).

Conclusion: In patients with early PsA, apremilast reduced axial inflammation as assessed by the CANDEN MRI scoring
system, which provides a comprehensive and detailed anatomy-based quantification of inflammatory changes in the spine.
Apremilast significantly reduced inflammation in both vertebral bodies and posterolateral elements of the spine after 24 and
48 weeks of treatment.

Disclosure: M. Ostergaard: Abbott, 2, 5, 6, BMS, 6, Centocor, 5, Merck, 2, 6, Mundipharma, 6, Pfizer, 2, 5, 6, Roche,
2, UCB Pharma, 2, 6;W.Maksymowych: AbbVie, 2, 5, 6, Boehringer Ingelheim, 2, 6, Bristol Myers Squibb (BMS), 2, 6,
CARE Arthritis Limited, 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB Pharma, 2, 5, 6; R. Lambert: CARE Arthritis, 2, Image Analysis Group, 2;M. Boesen: AbbVie/Abbott, 5, 6, Cel-
gene, 5, 6, Eli Lilly, 6, Image Analysis Group, 6, 11, Novartis, 5, 6, Pfizer, 6, UCB, 6;G. Valenzuela: AbbVie/Abbott, 2, 6,
Alexion, 2, Amgen, 2, 6, AstraZeneca, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 2, 6, Cen-
tocor, 6, Eli Lilly, 2, 6, Esaote, 2, Exagen, 2, Genentech, 2, 6, Gilead, 2, Global Health Living, 2, Horizon, 2, 6, Image
Analysis Group, 2, Janssen, 2, 6, Mallinckrodt, 5, 6, Merck/MSD, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, Pharmacia, 6, Radius,
6, Regeneron, 2, 6, Sandoz, 2, Sanofi, 2, 6, Takeda, 6, UCB, 2, 6;M. Bubb: Amgen, 5, Bristol-Myers Squibb(BMS), 5, Eli
Lilly, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Janssen, 5, Novartis, 5, Pfizer, 5, UCB, 5; O. Kubassova: Image Analysis
Group, 3, 11; X. Baraliakos: AbbVie, 2, 6, 12, Paid instructor, BMS, 2, 6, 12, Paid instructor, Chugai, 2, 6, 12, Paid
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instructor, Eli Lilly, 2, 6, 12, Paid instructor, Galapagos, 2, 6, 12, Paid instructor, Gilead, 2, MSD, 6, 12, Paid instructor,
Novartis, 2, 5, 6, 12, Paid instructor, Pfizer, 2, 6, 12, Paid instructor, UCB Pharma, 2, 5, 6, 12, Paid instructor; C. Selmi:
AbbVie, 2, 5, Alfa-Wasserman, 2, Amgen, 2, 5, Biogen, 2, Eli Lilly, 2, EUSA, 2, Galapagos, 2, Janssen, 2, Novartis, 2, Pfi-
zer, 5, SOBI, 2; S. Colgan: Amgen, 3, 11; Y. Klyachkin: Amgen, 3; C. Deignan: Amgen, 3, 12, Own company stock;
Z. Zhou: Amgen, 3; P. Mease: AbbVie, 2, 5, Aclaris Therapeutics, 2, 5, Aclyrin, 2, 5, Amgen, 2, 5, Boehringer Ingelheim,
2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Gal�apagos, 2, 5, Gilead, 2, 5, Inmagene, 2, 5, Janssen, 2, 5, Lilly, 2, 5,
MoonLake Immunotherapeutics, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sun Pharma, 2, 5, UCB, 2, 5.

Abstract Number: 2584

Zasocitinib (TAK-279), an Oral, Selective Tyrosine Kinase 2 Inhibitor:
Achievement of Remission and Additional Improvements in Disease
Activity in Patients with Psoriatic Arthritis Enrolled in a Phase 2b Trial

Philip Mease1, Alan Kivitz2, Elena Muensterman3, Apinya Lertratanakul4, Ting Hong4, Jingjing Chen4, Ejim Mark5 and
Xenofon Baraliakos6, 1Swedish Medical Center/Providence St. Joseph Health; University of Washington School of
Medicine, Seattle, WA, 2Altoona Center for Clinical Research, Duncansville, PA, 3Takeda Development Center Americas,
Cambridge, MA, 4Takeda Development Center Americas, Inc., Cambridge, MA, 5Takeda Development Center Americas
Inc., Cambridge, 6Rheumazentrum Ruhrgebiet Herne, and Ruhr-University Bochum, Bochum, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Zasocitinib (TAK-279) is an oral, selective TYK2 inhibitor under investigation for the treatment of
immune-mediated inflammatory diseases including psoriatic arthritis (PsA). In a phase 2b trial in patients with active PsA
(NCT05153148), 12-week ACR20 response rates were significantly greater among patients receiving zasocitinib 15 or 30 mg
once daily (QD) than those receiving placebo (PBO, primary endpoint; p=0.002).1 PsA treat-to-target recommendations state that
the treatment target should be remission or low disease activity (LDA);2 here, additional disease activity data are presented.

Methods: This was a phase 2b, randomized, multicenter, double-blind, placebo-controlled, multiple-dose study. Patients
(18–70 years) with active PsA were randomized 1:1:1:1 to receive oral zasocitinib 5, 15 or 30 mg QD or PBO for 12 weeks.1

Secondary endpoints included change from baseline (BL) to Week 12 in Disease Activity Index for PsA (DAPSA). Exploratory
endpoints included changes from BL toWeek 12 in PsA Disease Activity Score (PASDAS) and Disease Activity Score 28 with
high-sensitivity C-reactive protein (DAS28-hsCRP), and the proportion of patients achieving improvements in PsA Response
Criteria (PsARC) at Week 12. Differences were assessed using a Mantel–Haenszel test (binary endpoints) and amixed model
for repeated measures (continuous endpoints). All p values are nominal.

Results: In total, 290 patients were randomized and treated. BL disease characteristics were generally comparable across
groups; mean (standard deviation; SD) PsA disease duration was 6.9 (7.1) years and mean hsCRP level was 7.0 (12.2)
mg/L. Mean (SD) tender joint count and DAPSA at BL were lower in the zasocitinib 30 mg arm (14.0 [9.4] and 33.4 [15.8],
respectively) than in the PBO (18.5 [14.7] and 38.3 [20.7], respectively), zasocitinib 5 mg (18.4 [15.2] and 39.0 [21.6],
respectively) and zasocitinib 15 mg (18.0 [12.8] and 40.1 [18.0], respectively) arms. Greater numbers of patients receiving
zasocitinib 15 or 30 mg than those receiving PBO or zasocitinib 5 mg were considered in remission or achieved LDA at
Week 12, as measured using DAPSA, PASDAS and DAS28-hsCRP (Table 1). Least-squares mean changes from BL to
Week 12 in DAPSA, PASDAS and DAS28-hsCRP were generally greater in patients receiving zasocitinib than in those
receiving PBO, at all doses tested (Figure 1). Compared with PBO, patients receiving zasocitinib 15 or 30 mg had greater
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reductions in DAPSA (–17.99 [p=0.018] and –16.79 [p=0.056], respectively), PASDAS (–1.91 [p< 0.001] and –1.75
[p=0.001], respectively) and DAS28-hsCRP (–1.20 [p=0.002] and –1.15 [p=0.006], respectively) at Week 12. At Week
12, a numerically higher proportion of patients receiving zasocitinib 15 mg or 30 mg achieved a PsARC response versus
those receiving PBO (p=0.024 and p=0.140, respectively).

Conclusion: Treatment with zasocitinib 15 and 30 mg resulted in higher rates of remission or LDA after 12 weeks in patients
with PsA compared with placebo. Zasocitinib shows promise as a novel oral therapy in PsA and warrants further investiga-
tion in phase 3 trials.
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Guselkumab and IL-17 Inhibitors Improve Patient-perceived Impact of
Psoriatic Arthritis Similarly: 6-month Interim Results of the PsABIOnd
Observational Cohort Study
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: PsA leads to significant patient-perceived burden of disease. Targeted drugs have demonstrated
efficacy in randomised controlled trials including in aspects of patient-reported impact. However, comparison data from
observational studies are scarce, particularly for IL-23 and IL-17 inhibitors (i). As part of the 6 month (M) interim analysis of
the first ≥600 participants (pts) enrolled in the PsABIOnd observational study of PsA, we assessed changes from baseline
(BL) in PsA Impact of Disease-12 (PsAID-12) following biologic treatment initiation.

Methods: PsABIOnd (NCT05049798) is an ongoing international, prospective, observational cohort study in 1300 planned
PsA pts starting guselkumab (GUS) or IL-17i as first- to fourth-line of biologic therapy (monotherapy or in combination with
other agents) per standard clinical practice [1]. All enrolled pts with available PsAID-12 data at BL and the 6M visit (+/-3M)
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were analysed according to their treatment group (regardless of later switches). Impact of PsA was assessed with PsAID-12
comprising 12 items (pain, fatigue, skin problems, work/leisure participation, function, discomfort, sleep, coping, fear,
embarrassment, social participation and depression) scored 0-10, with higher values indicating a worse state. Mean change
from BL in PsAID-12 subdomain and total scores, and proportions of pts achieving minimal clinically important improvement
(MCII, ≥1.4) at the 6M visit in both cohorts were determined. Propensity score (PS) analysis evaluated treatment effect for the
change in PsAID-12 total score and MCII (using nonresponder imputation), adjusting for BL variable imbalances across
cohorts. Subdomain analyses were descriptive.

Results: At the Jan 2024 cutoff date, 323 and 296 pts receiving GUS or IL-17i, respectively, with PsAID-12 data available at
BL and the 6M visit were analysed. In both cohorts, PsAID-12 subdomains with highest impact at BL were pain, fatigue, and
discomfort. At the 6M visit, mean (95% confidence interval [CI]) changes from BL in PsAID-12 total score were similar in the
GUS (-1.5 [-1.7; -1.3]) and IL-17i (-1.6 [-1.8; -1.3]) cohorts (Fig 1A). PS-adjusted treatment effect (regression coefficient
[95% CI]) for GUS vs IL-17i in change from BL in PsAID-12 total score was not significant (0.2 [-0.3; 0.6]). Proportions of
pts achieving MCII in PsAID-12 total score at the 6M visit were 53% and 48% in the GUS and IL-17i cohorts, respectively
(Fig 1B), with a non-significant PS-adjusted treatment effect (odds ratio [95% CI]: 1.2 [0.8; 1.8]). At the 6M visit, mean
changes from BL in subdomain scores were similar across cohorts, ranging from -0.8 (-1.1; -0.5) for depression to -2.3
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(-2.7; -2.0) for skin problems in the GUS cohort, and -0.8 (-1.1; -0.5) for depression to -1.9 (-2.2; -1.5) for discomfort in the
IL-17i cohort (Fig 2).

Conclusion: By 6M of treatment, clinically meaningful improvements in PsAID-12 total score were seen in around half of pts
treated with GUS or IL-17i, with similar magnitudes of effect across subdomains in both cohorts. These results may be use-
ful in shared treatment decision-making.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Treatment II
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Enthesitis is considered to be an early event in psoriatic arthritis (PsA) course, representing a
hallmark feature of the disease. So far, most of the data on enthesitis in PsA are based on clinical assessment as well
as MRI or ultrasound examinations, due to the challenge in retrieving good quality entheseal tissue for molecular analy-
sis. However, pre-clinical studies as well as surgical invasive approaches on spondylarthritis patients showed that
interleukin-17 (IL-17) is a key molecule in enthesitis pathogenesis, as also confirmed by the high clinical efficacy of IL-
17 blockers in patients with this manifestation. Up to date, there are no molecular data assessing how IL-17 blockade
ameliorates enthesitis in human. Therefore, deep omics analysis of these ultra-specialized tissues might expand our
insights on PsA pathogenesis as well as provide information on treatment response. The aim of the study is to investi-
gate the immune and the non-immune compartment in active enthesitis of PsA patients and their changes upon IL-
17A neutralization.

Methods: Minimal-invasive ultrasound-guided biopsy of the lateral epicondyle was performed, as previously
described1, on 10 PsA patients with active elbow enthesitis before and after at least 3 months of treatment with secu-
kinumab. All patients were biologic naïve at time of inclusion. Only one patient did not receive the second biopsy. Once
harvested, the samples were fixed and conventional histology staining as well as second harmonic generation (SHG)
were performed for morphologic evaluation and entheseal region identification1. Further slides were used for protein
expression, through Hyperion imaging mass cytometry (IMC) and for RNA expression, through GeoMx spatial tran-
scriptomic technology.

Results: 40% of the patients included into the study were female with an average age of 54 (± 9 SD). At the time of screening
DAPSA, LEI and SPARCC were (mean ± SD) 23 ± 12, 2 ± 1 and 4 ± 3, respectively and by the end of the study (week 28),
11 ± 10, 1 ± 1, 1 ± 1, respectively. Entheseal region within the biopsies was identified by SHG. Neutrophils, CD4+T cells and
ILC significantly decreased upon IL-17 blockade (p=0.017, 0.017, 0.021, respectively), with particular respect to the IL-17A
positive fractions of each cell type. Beside quantitative reduction of IL-17-producing immune cells, major effects have been
observed on transcriptional states of resident entheseal cells.

Spatial deconvolution analysis revealed a significant increase in the abundance of pro-resolving CD200+ fibroblasts2 and
ILC2 cells following treatment (p=0.055, 0.049, respectively). Moreover, these cells were found to spatially colocalize
together and with MERTK+ macrophages (CD200+ R=0.57 p=0.0041, ILC2 R=0.39 p=0.063), while dissociating with
CD4+ T cells (CD200+ R=-0.74 p=0.000, ILC2 R=-0.64 p=0.001).

Conclusion: Here we show for the first time a full picture of cellular changes in the microarchitecture of inflamed entheses
upon anti-IL-17 treatment. Resolving entheseal inflammation was not only associated with a reduction of the cellular load
of IL-17-producing cells but also with tissue intrinsic modulations towards a pro-resolving microenvironment upon treatment
with IL-17 inhibitors.

Disclosure: M. Raimondo: None; H. Mohammadian: None; S. Alivernini: None; S. Rauber: None; F. Fagni: None;
G. Corte: None; K. Tascilar: None; M. D´Agostino: None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta,
6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; A. Kleyer: None; A. Ramming: None.
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Abstract Number: 2587

A Proprietary AI Rule Engine Assisted by an OpenAI-based ML Model Can
Speed up and Better Inform the Prior Authorization Process for
Rheumatology Investigations and Medications

Tanishka Agrawal1, Sumanth Raman2, J. Arun3 and HUMEIRA BADSHA4, 1Dubai International Academy, Dubai, Dubai,
United Arab Emirates, 2Algorithm Health, Dubai, Dubai, United Arab Emirates, 3Algorithm Health, Dubai,
United Arab Emirates, 4HBMC, Dubai, United Arab Emirates

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Patients with chronic autoimmune conditions often need expensive treatments which require prior
authorizations by insurance companies. However, significant delays in these processes leave patients at risk of untreated
disease. Prior authorization has been needed for many years, but recently its use has massively expanded, often to cover
generic investigations and treatments [1]. The aim of this study was to compare a proprietary rule engine assisted by an
OpenAI-based ML model to discern if the prior authorization process could be better informed and sped up.

Methods: Data was collected on 50 patients in a rheumatology clinic who required prior authorization for either investiga-
tions or for treatments with biological medications. The patients anonymized medical report was uploaded into the AI rule
engine and simultaneously also sent to the insurance companies for approvals. The rule engine would analyze the report
and classify whether the patient’s diagnosis and investigations or medications ordered were a match. This information
was then compared to the data from the insurance companies.

Results: Amongst the 50 patients, 41 requests were for approval of investigations and 43 were for medications. Out of the
41 approvals for investigations, the rule engine deemed, within a minute, that 95% of all investigations were appropriate for
the patient’s diagnosis and symptoms. However, the data from the response of the insurance companies differs as only
82.9% of these investigations were approved with 17.1% still pending for several days and 2.4% rejected outright. Out of
the 82.9% of investigations approved, 21.9% were approved within 48 hours, 46.3% took 3-6 days and 17.1% took over
a week, 9% taking over 2 weeks. For 29.2% of the 41 investigations, further queries were asked, sometimes up to 5 times,
with some still pending for further evaluation.

Among approvals sent for drugs, only 81.3% of the 43 requests were approved by the insurance company. However, the
rule engine deemed every diagnosis and treatment plan a match. 18.6% of claims are still pending with the majority being
continuously evaluated for almost a week’s time. Although 81 % of the requests were approved, 35.7% of requests are
asked queries before approval, with 53.3% being asked 1-2 queries and 46.7% being asked 3-5 queries. There was an
average delay of 5 days among those approved.

Figure 1. Values comparing results between the AI Model and responses from the Insurance Company
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Conclusion: There are significant delays in prior authorizations for appropriate investigations and treatment, and these
delays can have negative consequences on a patient’s health. Although most of the requests were approved by the insur-
ance companies the process had several delays. Assistance from AI engines which include current guidelines would
increase the speed at which the requests are processed. In addition, unjustified requests can be eliminated.

Reference: [1] Berg S. What doctors wish patients knew about prior authorization [Internet]. American Medical Association.
2023 [cited 2024 Jun 13]. Available from: https://www.ama-assn.org/practice-management/prior-authorization/what-doc-
tors-wish-patients-knew-about-prior-authorization

Disclosure: T. Agrawal: None; S. Raman: None; J. Arun: None; H. BADSHA: None.

Abstract Number: 2588

Examining the Influence of Socioeconomic Status on Osteoarthritis
Prevalence and Risk Factors Among New York Residents

Titilayo Adeniran1, David Cecil2 and Ahinee Amamoo3, 1Hospital for Special Surgery (HSS), New York, NY, 2Samford
University, Birmingham, 3Samford University, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Osteoarthritis (OA) is a chronic, progressive condition affecting the musculoskeletal system, signif-
icantly impacting the quality of life and mobility of millions worldwide. It is notably prevalent among adults, particularly those
over 65. OA is influenced by factors such as obesity, sedentary lifestyles, age, sex, sleep quality, and socioeconomic status.
Understanding these risk factors, especially socioeconomic influences, is crucial for designing targeted interventions.
Despite progress in identifying OA risk factors, gaps remain in understanding how socioeconomic status affects OA preva-
lence and outcomes. This study examined the relationship between OA prevalence and its risk factors across different
socioeconomic status (SES) groups.

Methods:We addressed three research questions: the difference in OA prevalence between low and high SES groups, sig-
nificant risk factors affecting OA prevalence in low SES groups, and significant risk factors in high SES groups. Using a ret-
rospective cross-sectional design, we analyzed data from the 2022 Community Health Needs Assessment conducted by
the New York Orthopedic Academic Medical Center. The sample comprised 5760 participants >18 years from New York
State. SES was categorized based on income, education, and residence in Medically Underserved Areas (MUAs). Self-
reported OA diagnosis was the dependent variable, with SES status and risk factors such as physical activity, physical
and mental health, sleep quality, and demographics as independent variables. Statistical analysis included descriptive statis-
tics, chi-squared tests, and logistic regression, with significance set at p< 0.001.

Results: Significant differences in OA prevalence were found between low and high SES groups (p≤0.001), with higher prev-
alence in high SES individuals (38.6%) compared to low SES individuals (24.6%). In the low SES group, Hispanics had sig-
nificantly lower odds of OA compared to non-Hispanics (OR: 0.32, p< 0.001), and non-Whites had lower odds compared to
Whites (p< 0.001). Those reporting less than two weeks of poor physical health (OR: 0.66, p=0.003) and those with fair sleep
quality (OR: 0.79, p=0.039) had reduced odds of OA. In the high SES group, Hispanics had significantly lower odds of OA

5254

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



compared to non-Hispanics (OR: 0.32, p< 0.001), and Black/African Americans (OR: 0.39) and Asians (OR: 0.25) also had
lower odds compared to Whites. Engaging in vigorous physical activity less than three times per week was associated with
higher odds of OA (OR: 1.53, p< 0.001).

Conclusion: This study highlights significant disparities in OA prevalence between SES groups and underscores the multi-
faceted impact of socioeconomic, demographic, and lifestyle factors on OA. High SES individuals, despite better overall
health metrics, showed higher OA prevalence, potentially due to lifestyle factors and healthcare access patterns. These find-
ings emphasize the need for comprehensive public health strategies addressing SES-specific risk factors and promoting
equitable healthcare access to reduce OA burden and improve outcomes across all socioeconomic groups.
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Disclosure: T. Adeniran: None; D. Cecil: None; A. Amamoo: None.

Abstract Number: 2589

ANationwide Analysis of Risk of Acute Coronary Syndrome in RA Patients
with Interstitial Lung Disease

Omair Khan1, Azka Naeem2, Kundan Jana2, Syed Mujtaba Baqir2, Tharun Shyam2 and Saumya Nanda2, 1Maimonides
Medical Center, Council Bluffs, IA, 2Maimonides Medical Center, Brooklyn, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Rheumatoid Arthritis (RA) and Interstitial Lung Disease (ILD) are systemic inflammatory conditions
that independently increase the risk of Acute Coronary Syndrome (ACS). However, there is a lack of studies examining the
risk of mortality and morbidity in patients with both RA and ILD who present with ACS. Hence, our study investigates the
increased incidence of ACS in RA patients with ILD, focusing on gender and racial disparities.

Methods:We identified all patients (≥18 years of age) with discharge diagnosis of RA using their respective ICD-9 and ICD-
10 codes. Among these patients, we identified patients who had coexisting ILD. Patients with admitting diagnosis of ACS
based on the relevant ICD codes were then identified. For baseline characteristics, we used patient demographics (age,
race, sex), relevant co-morbidities: peripheral vascular disease, stroke, liver disease, malignancy, hypertension, diabetes
mellitus, chronic obstructive pulmonary disease, congestive heart failure, ESRD, hyperlipidemia and obesity. We further
grouped patients based on the presence and absence of ILD and analyzed patients for risk of development of ACS and out-
comes including all-cause mortality analysis and requirement of percutaneous coronary intervention (PCI) and coronary
artery bypass grafting (CABG).

Results: A total of 864,724 patients with RA were identified using ICD codes. Of these, 25064 patients had ILD. Females con-
stituted a higher proportion (N= 642,811; 76.3%). Caucasians were predominant (N= 620,894; 72%) followed by African Amer-
icans (n= 105,636; 12.2%). Multivariate regression analysis, adjusting for baseline demographics and traditional risk factors,
showed that RA patients with ILD were at increased risk for the development of ACS (adj. HR 1.007; p< 0.01). Furthermore,
the presence of ILD was associated with an increased risk of mortality (adj. OR 1.7; p< 0.01) when compared to RA patients
with ACS without ILD (Table 1). African American and females were found to be at a higher risk for mortality after adjusting for

Table 1: Cox Proportional Hazards ratio for mortality among RA patients with Acute Coronary syndrome (ILD, Interstitial lung disease; DM, Diabe-
tes mellitus; HTN, Hypertension; CHF, congestive heart failure; ESRD, end stage renal disease; AKI, acute kidney injury; COPD, Chronic obstruc-
tive pulmonary disease)
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presence of ILD in RA patients with ACS (Table 1). Propensity score matching analysis matched for 17 different variables includ-
ing severity confirmed the increased mortality risk (Figure 1). Non-ILD patients with RA and ACS undergo CABG and PCI more
than patients with ILD and the patients with ILD had a longer length of stay than the patients without lung disease.

Conclusion: Our study reveals that RA patients with ILD face an elevated risk of developing ACS and a significantly higher
risk of mortality and morbidity with increased length of stay. Additionally, our study highlights the need for further research
into the gender and racial disparities in this patient group to develop more tailored and effective interventions.

Disclosure: O. Khan: None; A. Naeem: None; K. Jana: None; S. Baqir: None; T. Shyam: None; S. Nanda: None.

Abstract Number: 2590

Pesticide Use and Incident Rheumatoid Arthritis Among Spouses in the
Agricultural Health Study: An Updated Analysis

Christine Parks1, Karen Costenbader2, Laura Beane Freeman3, Jonathan Hofmann3 and Dale Sandler4, 1National
Institute of Environmental Health Sciences, Epidemiology Branch, Rese, 2Brigham and Women’s Hospital/ Harvard
Medical School, Boston, MA, 3National Cancer Institute, Division of Cancer Epidemiology and Genetics, Bethesda, MD,
4Epidemiology Branch, National Institute of Environmental Health Sciences, Research Triangle Park, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic autoimmune rheumatic diseases have been associated with farming exposures, but the
role of pesticides has not been well studied. The Agricultural Health Study (AHS) cohort includes 32,345 spouses (99%
female) of licensed pesticide applicators, who enrolled in 1993-1997 in North Carolina and Iowa, and completed up to 4 fol-
low-up surveys through 2021. In a prior AHS study of rheumatoid arthritis (RA), including 123 incident cases (self-reported
andmedically confirmed) through 2010, RA was associated with use of any agricultural pesticides, the organochlorine insec-
ticide dichlorodiphenyltrichloroethane (DDT), the herbicide glyphosate, and the fungicides maneb/mancozeb. Interpretation
was limited by the small number of cases and lack of follow-up data on �40% of enrolled spouses.

Methods: This current study included 10 more years of active follow-up, an expanded case identification, and updated
exposure data up to 2010. Self-reported cases were confirmed by use of disease modifying anti-rheumatic drugs and med-
ical records, mortality with RA, and Medicare fee-for-service (FFS) claims data for RA among those ages 65 years and older

Figure 1: Love plot showing propensity score matching among RA patients with and without Interstitial Lung Disease
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in 1999-2016 (i.e., ≥2 RA claims >30 days apart, including ≥1 specialist claim(s)). Non-cases had a negative self-report of RA
by questionnaire and/or no FFS RA claims. We examined associations of RA with use of 31 pesticides with ≥11 exposed
cases. Using logistic regression in a complete case analysis, we calculated odds ratios (OR) and 95% confidence intervals
(CI), adjusting for age, state, race/ethnicity, education, pack-years smoking, and body mass index.

Results: We identified 480 incident cases (median diagnosis age 62 years, interquartile range 54-70) and 28,453 non-cases;
most were non-Hispanic white (97% cases, 96% non-cases) and from Iowa (57% cases, 69% non-cases). Cases were older
(median age 51 vs. 45 years non-cases) and reported more smoking pack-years at enrollment (Table 1). The most commonly
reported pesticides were the insecticides, carbaryl (38% of cases vs. 36% non-cases) and malathion (25% vs. 21%), and the
herbicides, glyphosate (44% vs. 41%) and 2,4-D (18% vs. 17%)(Table 2). In adjusted models, we confirmed RA associations
with DDT (OR 1.91; 95%CI 1.31-2.77) and glyphosate (1.23;1.01-1.51), but not maneb/mancozeb (OR 1.57;0.89-2.77). New
associations (ORs >1.8) were seen for several insecticides (lindane, coumaphos, terbufos, and carbofuran: ORs 1.89-2.50),
herbicides (metolachlor, butylate, cyanazine, metribuzin, chlorimuron ethyl, and imazethapyr: ORs 1.87-2.66), and 2 fungicides
(captan, and metalaxyl: ORs 1.87 and 2.22). After correcting for multiple testing (Bonferoni α=0.05/31=0.0016), RA associa-
tions with DDT, carbofuran, metribuzin, and metalaxyl remained statistically significant.

Conclusion: We found positive associations of multiple insecticides, herbicides, and fungicides with RA, but not all pesti-
cides examined. Strong and significant ORs for several specific pesticides suggest a possible role in the development of
RA among AHS female spouses. Planned analyses will consider patterns of pesticide use and related exposures, and
potential modifiers, such as age and early life farm residence.

5258

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: C. Parks: None; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bain HealthSciences, 2, Bristol-Myers
Squibb(BMS), 2, Cabaletta Bio, 2, 5, Exagen, 5, Gilead, 5, Glaxo Smith Kline, 2, 5, Merck, 5; L. Beane Freeman: None;
J. Hofmann: None; D. Sandler: None.

Abstract Number: 2591

Lupus-Related Reproductive Health Experiences and Needs of Women of
Childbearing Age: A Qualitative Study

Yasmine Shakur1, Charmayne M. Dunlop-Thomas2, S. Sam Lim1 and Subasri Narasimhan1, 1Emory University, Atlanta,
GA, 2Emory University School of Medicine, Department of Medicine, Division of Rheumatology, Atlanta, GA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic autoimmune condition that primarily affects
women of childbearing age, with many patients being diagnosed during puberty. Contraception is recommended for
women of childbearing age with lupus to prevent unplanned pregnancies, especially since certain medications used to
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control the disease can lead to fetal defects if taken during pregnancy. Unplanned pregnancies in lupus patients can result in
adverse fetal outcomes and an increased risk of relapse, adversely affecting the patient’s life. Despite existing knowledge,
there remains uncertainty regarding the impact of lupus on fertility for patients with lupus. The purpose of this study was to
explore the experiences and needs of minority-identified lupus patients around sexual and reproductive health. The second-
ary objectives were to identify gaps and explore where improvements can be made to inform lupus patients on how to man-
age their reproductive health and therefore increase patient-provider trust in their reproductive health.

Methods: Ten minority-identifying women of childbearing age with a physician-confirmed diagnosis of SLE took part in a
30-minute in-depth interview from January 2023 to July 2023, online over Zoom. Participants were members of the
Georgians Organized Against Lupus cohort (GOAL), a population-based cohort derived from the Georgia lupus registry.
Thematic analysis was used in MAXQDA Plus 2022 to identify themes related to reproductive health with diagnosis, preg-
nancy, partnerships, holistic care, career, relationships with physicians, family, and medication side effects, and
improvements.

Results: The participants in the study had an average age of 32.1 years and ranged in age from 26 to 44 years old. Impor-
tantly, 100% (n=10) of the participants had discussed sexual and reproductive health with a healthcare provider at some
point after their lupus diagnosis. Notable themes identified were living with lupus, physician relationships to support sexual
and reproductive health, and sexual and reproductive health concerning lupus.

Conclusion: Most participants were aware of reproductive health prioritization and spoke with providers about concerns
that they had about reproductive health. SLE patients expressed that their overall quality of life is affected by their lupus diag-
nosis. They also changed their reproductive health plans based on their diagnosis. Identified gaps include unexplored emo-
tional and psychological impacts, cultural and social determinants that influence family planning decisions among women
with SLE, and socioeconomic status.

Disclosure: Y. Shakur: None;C. Dunlop-Thomas: None;S. Lim: Accordant, 2, AstraZeneca, 2, Biogen, 5, BMS, 5, Gil-
ead, 5, GSK, 2, Novartis, 5, UCB, 5; S. Narasimhan: None.
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Abstract Number: 2592

The Effects of Early Life Trauma and Socioeconomic Position on Systemic
Lupus Erythematosus Risk in Adulthood

Jennifer Woo1 and Dale Sandler2, 1Epidemiology Branch, National Institute of Environmental Health Sciences, Durham,
NC, 2Epidemiology Branch, National Institute of Environmental Health Sciences, Research Triangle Park, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional I: Epidemiology & Methods
Session Type: Abstract Session
Session Time: 1:00PM–2:30PM

Background/Purpose: Early life trauma (ELT) and neighborhood deprivation (ND)—a measure of socioeconomic position
(SEP)—represent two aspects of the early life social environment that can be internalized to negatively affect downstream
health via dysregulation of stress response mechanisms and contributing to immune dysfunction and activation of inflamma-
tory processes. Experienced psychosocial stress and low SEP in adulthood has been associated with increased systemic
lupus erythematosus (SLE) risk, but the impact of early life trauma and neighborhood deprivation on adult SLE risk is not
known.

Methods: We use data from 23,839 eligible participants in The Sister Study, a prospective cohort of US self-identified
females aged 35 to 74 at enrollment (2003-2009). Eligible participants were SLE free at the first follow-up when the Stress
and Coping Questionnaire was administered, had ELT data, and had US Census measures available for their residence at
age 10. Incident SLE was self-reported during follow-up. Measures of ELT were derived from 20 types of reported trauma
experienced before age 18; we use a cumulative ELT score and a categorical variable consisting of six patterns of co-
occurring ELT (identified using latent class analysis). A continuous latent measure of early life ND (based on US census tract
characteristics) was estimated using confirmatory factor analysis with increasing values representing greater deprivation.
Hazard ratios (HR) and 95% confidence intervals (CI) for SLE were estimated using Cox proportional hazards models, which
were adjusted for age (as the time scale) and early life household income as a measure of individual childhood SEP.

Results: Over follow-up, 94 participants reported being diagnosed with SLE between completion of the Stress question-
naire and 2021. Approximately 52% of participants reported at least one ELT. Cumulative ELT score was associated with
increasing SLE hazard (HR: 1.24; 95%CI: 1.11, 1.38). Compared to the latent class for low ELT, elevated SLE hazards were
observed for participants in latent classes representing high overall ELT (HR: 3.71; 95%CI: 1.56; 8.83), moderate overall ELT
(HR: 2.77; 95%CI: 1.49, 5.17), and sexual trauma with household dysfunction (HR: 1.59; 95%CI: 0.79, 3.21), but not for
familial health issues or high betrayal trauma (i.e., the perpetrator was someone close to the participant). In addition, partic-
ipants in the highest quartile of early life ND had 1.29 times greater hazard of adult SLE (95%CI: 0.69, 2.41) compared to
those in the lowest quartile. In models stratified by ND quartiles, the largest adult SLE hazard due to increasing ELT score
was associated with the highest quartile of ND (HR: 1.40; 95%CI: 1.20, 1.63).

Conclusion:Hazards of adult SLE increased with higher levels of experienced ELT, specific patterns of co-occurring ELT, as
well as greater ND, after adjusting for childhood SEP. Furthermore, combined exposure to ELT and greater ND was associ-
ated with even higher SLE hazard than when considering ELT alone. These results suggest that an adverse early life social
environment represents a potentially important risk factor for SLE later in life.

Disclosure: J. Woo: None; D. Sandler: None.
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Abstract Number: 2593

A Long-term Synovial Tissue 3D Model Incorporating Fibroblasts,
Macrophages, Endothelial Cells, and Other Immune Cells Such as Innate
Lymphoid Cells Enables Animal Model-Independent Rheumatoid
Arthritis Research

Miriam Bollmann1, Oskar Landberg2, Negar Ayoubzadeh2, Charlotte A. Jonsson2, Inger Gjertsson2 and Mattias
Svensson2, 1University of Gothenburg, Göteborg, Sweden, 2University of Gothenburg, Gothenburg, Sweden

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory joint disease with multiple tissues contributing to
its pathology, including the synovial membrane. The RA synovial membrane consists of various cell types, including
fibroblast-like synoviocytes (FLS), macrophages (Mϕ), endothelial cells (EC), and immune cells. Interactions among these
cells drive the inflammatory processes and local joint destruction, characteristics of RA. Traditional 2D cell culture is insuffi-
cient for modeling this complex cellular environment and its dynamic interactions. Thus, advanced 3D culture models that
incorporate the diverse cell types are needed, as this would offer a more physiologically relevant platform for studying RA
synovial pathophysiology and testing therapeutic interventions.

Methods:We assessed two different 3D culture systems, a Matrigel-based and a hanging drop system. For Matrigel 3D cul-
tures, FLS alone or in combination with Mϕ, EC (HUVEC), and/or group 2 innate lymphoid cells (ILC2) were resuspended in
Matrigel and plated into poly-HEMA-coated plates. For the hanging drop system, cells (as described above) were resus-
pended in FLS media, pipetted into poly-HEMA-precoated 96-well plates, which were then turned upside down and left
untouched for one week. Media was changed every three days, with stimulation (TNFα 20 ng/ml) added after one week
for both systems. 3D cultures were harvested after a total of three weeks and evaluated by H&E, immunofluorescence
(IF) staining, and expression of mRNA by qPCR.

Results:We successfully developed a 3D Matrigel-based culture system that can incorporate FLS, Mϕ, EC, and ILC2. The
3D cultures mimicked physiological properties of the synovial membrane, forming a defined lining layer, as well as expressing
specific FLS markers such as Podoplanin (PDPN) and CD55. IF staining revealed that the inclusion of Mϕ increased the
basal expression of PDPN (0.006±0.010 vs 0.150±0.069, p=0.022, n=3), a marker for aggressive RA FLS. TNFα stimulation
further increased FLS expression of both PDPN (0.150±0.069 vs 3.778±0.665, p< 0.0001, n=3) and CD55 (0.017±0.005 vs
0.592±0.619, p=0.020, n=3). Further, IL6mRNA expression was significantly upregulated upon TNFα stimulation (p=0.001,
n=3) and interestingly, 3D cultures with RA FLS showed increased IL6 mRNA expression compared to those with healthy
FLS. To avoid non-physiological matrix components and growth factors present in Matrigel, a multicellular, long-term 3D
model using the hanging drop system was developed. In this system, we found FLS to produce their own extracellular
matrix, including the human synovial components collagen types I and IV. In addition, hanging drop cultures showed similar
synovial characteristics, including CD55 and PDPN expression.

Conclusion: Here, we present two long-term 3D culture systems that incorporate synovial membrane-specific cells, includ-
ing FLS, Mϕ, EC, and ILC2. Our model exhibits synovia-specific cellular architecture and RA-specific inflammatory
responses, providing an excellent platform for testing novel therapeutic compounds over an extended period and studying
specific signaling pathways and cell-cell interactions in a physiological manner independent of mouse models.
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Disclosure: M. Bollmann: None; O. Landberg: None; N. Ayoubzadeh: None; C. Jonsson: None; I. Gjertsson: None;
M. Svensson: None.

Abstract Number: 2594

A Novel Therapeutically Active CSF-1R Agonist Promotes Tissue
Macrophages Inflammation Resolution and Induces Tissue Repair
Pathways

Saul Kivimae1, Sandip Mukherjee2, Phi Quach3, Rhoneil Pena4, Olga Zemska3, Michal Olszewski5, Jicai Huang3, Michael
Labson6, Donald Walker1, Mekhala Maiti7, Chakrapani Tripathi8, Thomas Chang3, Suresh Adapala9, Damon Hamel3,
Katherine Brendza3, Takahiro Miyazaki3 and Jonathan Zalevsky1, 1Nektar Therapeutics, San Francisco, CA, 2Nurix
Therapeutics, San Francisco, 3Nektar Therapeutics, San Francisco, 4Sutro Biopharma, South San Francisco, 5Vaxcyte, San
Francisco, 6Guardant Health, Palo Alto, 7Alumis, Inc, South San Francisco, 8Theragent Inc, Arcadia, CA, 9Inotiv,
Rockville, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Current standard of care chronic inflammatory disease therapies are designed to suppress inflam-
mation and are not optimized for inflammation resolution and restoration of tissue homeostasis and function. This unmet
need requires a new class of therapeutics that complement anti-inflammatory treatments to enable potentially curative
responses. Stimulating inflammation resolution and tissue repair by tissue resident immune cells may increase tissue func-
tion recovery and potentially increase remission rates. Macrophages are key drivers of tissue homeostasis and repair after
inflammatory insult. Therapies inducing tissue macrophages expansion and reprogramming may synergize with existing
cytokine blockade agents to enhance inflammation resolution and tissue function renewal.

Methods: Variants of human recombinant CSF-1 (rhCSF-1) conjugated to PEG polymers with diverse molecular sizes and
conjugation chemistries were screened in vitro for CSF-1R affinity by SPR and target engagement potency in vitro in myeloid
cells in mouse and human blood. In vivo screening for reduced clearance, sustained CSF-1R agonism and tissue macro-
phage inflammation resolution and tissue repair markers in blood and liver tissue were conducted in wildtype c57Bl/6 and
Balb/c mice. Target engagement potency and duration were measured by flow cytometry of phosphorylated ERK (pERK)
and Akt (pAkt). Phenotypic characterization of blood and liver tissue monocytes and macrophages in vivo was conducted
by flow cytometry of inflammation resolution pathways and metalloprotease activity markers. Single agent efficacy was
tested in a mouse model of DSS induced colitis and synergy with TNFa blockade (Enbrel) was evaluated in rat collagen
induced arthritis (CIA) model.

Results: In vitro and in vivo screening of rhCSF-1 polymer conjugates identified a CSF-1R agonist with a differentiated
PK/PD profile compared to the native CSF-1 cytokine. In vivo treatment with the CSF-1R agonist showed significantly
reduced target mediated clearance, sustained target engagement and proliferation and expansion of tissue resident macro-
phages with minimal off-target effects of monocyte infiltration and production of monocyte-derived macrophages. Tissue
macrophages induced the expression of inflammation resolution and tissue repair markers including increasing IL-4Ra
and IL-10Ra cell surface expression, efferocytosis receptor MerTK upregulation and metalloproteases activation. Single
agent treatment showed efficacy in mouse DSS colitis model accelerating disease reduction in the resolution phase after
peak inflammation. Combination treatment with TNFa blockade showed enhancement of cytokine blockade efficacy accel-
erating paw volume reduction after starting treatment at the peak of inflammation in a rat CIA model.
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Conclusion: We have designed a novel CSF-1R agonist optimized for sustained receptor activation and tissue macro-
phages reprogramming to promote expression of inflammation resolution and tissue remodeling functions. Tissue macro-
phages activation was decoupled from pro-inflammatory monocytes tissue infiltration induction that may be a beneficial
property for the treatment of chronic inflammatory conditions.

Disclosure: S. Kivimae: Nektar Therapeutics, 3, 11; S. Mukherjee: Nektar Therapeutics, 11; P. Quach: None;
R. Pena: Nektar Therapeutics, 3, 12, Own NKTR Stocks; O. Zemska: Gilead, 3, Nektar Therapeutics, 3;
M. Olszewski: Nektar Therapeutics, 11; J. Huang: None; M. Labson: None; D. Walker: None; M. Maiti: None;
C. Tripathi: None; T. Chang: None; S. Adapala: None; D. Hamel: Nektar Therapeutics, 3, 8; K. Brendza: NEKTAR
THERAPEUTICS, 3; T. Miyazaki: Nektar Therapeutics, 3; J. Zalevsky: AstraZeneca, 3.

Abstract Number: 2595

TGF-β Activated Kinase 1 (TAK1) Inhibition Suppresses Synovial
Inflammation and Tissue Destruction Mediated by Activated Juvenile
Idiopathic Arthritis Synovial Fibroblasts

Meena Afroze Shanta1, Paul Panipinto2, Anil Singh3, Peter Nigrovic4, Lauren Henderson5 and Salahuddin Ahmed3,
1College of Pharmacy and Pharmaceutical Science, Washington State University, Spokane, WA, 2Washington State
University College of Pharmaceutical Science and Molecular Medicine, Spokane, WA, 3Washington State university,
Spokane, WA, 4Boston Children’s Hospital, Brookline, MA, 5Boston Children’s Hospital, Watertown, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Synovial inflammation is a common manifestation of juvenile idiopathic arthritis (JIA), often accom-
panied by debilitating synovial hyperplasia. The current study aims to characterize the potential benefit of TGF-β activated
kinase 1 (TAK1) inhibition on hyperproliferation and tissue destruction in IL-1β-activated JIA synovial fibroblasts (JIASFs).

Methods: To evaluate the effect of TAK1 inhibition, JIASFs were pretreated with a small-molecular inhibitor of TAK1, 5Z-
7-Oxozeaenol (5Z) at 0.01–0.25 μM concentration followed by IL-1β (10 ng/ml) stimulation for 15 mins to study signaling
events or 24 h to determine downstream inflammatory mediators using Western blotting and ELISA methods. To study
the superiority of TAK1 inhibition over NF-κB or MAPKs pathway inhibition, JIASFs were pretreated for 2 h with chemical
inhibitors of NF-κB (PDTC), ERK (PD98059), p38 (SB203580), or JNK (SP600125), followed by IL-1β stimulation. Trans-well
migration and CyQUANT cell proliferation assays were used to determine the impact on JIASF’s function.

Results: Compared to normal foreskin fibroblasts (FSKs), JIASFs exhibited 50% higher expression of total TAK1 (n=4; p<
0.05) and �50% lower expression of p53 (n=4; p< 0.05). IL-1β suppressed the expression of p53 in JIASFs by �33%
(n=4; p< 0.01) compared to untreated cells, while TAK1 inhibition restored the expression of p53 almost to its basal level
in a dose-dependent manner (n=4; p< 0.05). The expression of anti-apoptotic Mdm2, Bcl-2, and Mcl-1 showed a modest
decrease, with no change in cleaved PARP-1 or Bak expression, suggesting no significant impact of 5Z on apoptosis. Con-
sistent with p53 increase, 5Z pretreatment increased the expression of p21 by 50% (n=4; p< 0.05) with a concomitant
reduction in p-Rb (�55%), PCNA (�40%), and E2F1 (�50%) expression in IL-1β-activated JIASFs in vitro (n=4; p< 0.01).
Comparison study with NF-κB and MAPK inhibitors showed only a modest effect on p53 and p21 restoration by ERK or
p38 inhibition, suggesting that TAK1 inhibition is a more effective target to limit IL-1β-induced JIASF activation. Additionally,
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5Z dose-dependently suppressed the IL-1β-induced expression of MMP-1 (n=4; p< 0.0001) and MMP-3 (n=4; p< 0.001)
production in JIASFs. Consistent with the identified cellular changes, the trans-well migration and CyQUANT cell proliferation
assay revealed that TAK1 inhibition significantly reduced IL-1β mediated JIASFs’ migration (p< 0.05) and proliferation (p<
0.05), respectively.

Conclusion: The current study provides evidence of the role of TAK1 in JIASFs aggressive and inflammatory phenotypes
and underlines the prospect of therapeutically targeting TAK1 to limit cytokine-driven synovial inflammation in JIA.

Disclosure: M. Shanta: None; P. Panipinto: None; A. Singh: None; P. Nigrovic: None; L. Henderson: Adaptive Bio-
technologies, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 1, Sobi, 2; S. Ahmed: None.

Abstract Number: 2596

Clock Gene Bmal1 Contributes to Inflammation via Phosphorylation of
NF-κB/p65 in RA-FLS

Hikari Tsukamoto1, Kenta Kaneshiro1, Kohsuke Yoshida1, Koji Tateishi2, Yasuhiro Terashima2, Nao Shibanuma3,
Yoshitada Sakai4 and Akira Hashiramoto1, 1Kobe University Graduate School of Health Sciences, Kobe, Hyogo, Japan,
2Hakuhokai Kakogawa Hospital, Kakogawa, Hyogo, Japan, 3Kobe Kaisei Hospital, Kobe, Hyogo, Japan, 4Kobe University
Graduate School of Medicine, Kobe, Hyogo, Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Inflammatory cytokines such as TNF-α, IL-6, and IFN-γ show their peaks at midnight in sera of
patients with rheumatoid arthritis (RA), which is thought to be related to “morning stiffness of joints” as circadian manifesta-
tions. Circadian rhythms in individual cells are regulated by the expressions of clock genes, and we have previously reported
that clock gene Bmal1 promotes production of inflammatory mediators in RA fibroblast-like synovial cells (RA-FLS)
(Kaneshiro. K et al. BBRC, 2024, 691:149315). NF-κB, an important transcription factors for RA, plays a role in various
inflammatory responses such as an interaction between BMAL1 and MMP-9 in breast cancer cells (Wang et al. Cancer Cell
Int, 2019, 19:182). In this study, we examined how Bmal1 contributes to the production of inflammatory mediators in RA-
FLS in terms of NF-κB.

Methods: RA-FLSs were stimulated with or without TNF-α or IL-1β (20 ng/ml) after transfected Bmal1/siRNA, then we
investigated either NF-κB/p65 activities by immunofluorescence or the binding of BMAL1 and NF-κB/p65 by co-
immunoprecipitation with anti-p65 Abs followed by western blot with anti-BMAL1 Abs. Total protein was extracted to ana-
lyze the expression of both IκBα and phospho-/total p65 subunit of NF-κB by western blotting. TNF-α induced transcrip-
tional activities of NF-κB were examined by luciferase assay, under Bmal1 overexpression.

Results: By fluorescence observations, NF-κB/p65 translocated into the nucleus following TNF-α and IL-1β stimulation
though it appeared to be suppressed by silencing Bmal1 (Fig 1-a). Co-immunoprecipitation apparently showed the binding
of BMAL1 and p65 (Fig 1-b). By suppressing Bmal1, phosphorylation of p65 (Ser536) in RA-FLS was decreased though
TNF-α stimulation (Fig 2-a). In contrast, degradation of IκBα was affected by neither TNF-α nor IL-1β stimulation (Fig 2-b).
Overexpression of Bmal1 promoted transcriptional activities of NF-κB under TNF-α stimulation (Fig 3).
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Conclusion: These results suggest that Bmal1 forms a complex with p65 and promotes the transcriptional activity of NF-κB
by regulating phosphorylation at Ser536. This mechanism traced a recently reported non-canonical pathway involving
Bmal1 and NF-κB, but not a usual canonical pathway involving IκBα. We propose that Bmal1 increases the transcriptional
activity of NF-κB and exacerbate inflammation in RA.

Disclosure: H. Tsukamoto: None; K. Kaneshiro: None; K. Yoshida: None; K. Tateishi: None; Y. Terashima: None;
N. Shibanuma: None; Y. Sakai: None; A. Hashiramoto: Eli Lilly, 5, 6.

Fig 1

Fig 2

Fig 3
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Abstract Number: 2597

The Stromal-cell Derived Cytokine interleukin-17D Attenuates Joint
Inflammation

Jia (Sijia) Chen1, Roopa Madhu2, Catherine Manning3, Daniel Montoro4, Nataliya Yeremenko5, Kevin Wei6, ilya
Korsunsky1, Dominique Baeten5 and Ellen Gravallese7, 1Brigham and Women’s Hospital, Boston, MA, 2Brigham and
Women’s Hospital, Brookline, MA, 3Brigham and Women’s Hospital, Dedham, MA, 4TenSixty Biosciences, Boston, MA,
5AmsterdamUniversity Medical Centers, Amsterdam, Netherlands, 6Brigham andWomen’s Hospital at Harvard Medical
School, Boston, MA, 7Brigham and Women’s Hospital, Harvard Medical School, Chestnut Hill, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The interleukin-17 (IL-17) family of cytokines consists of 6 evolutionarily conserved cytokines, IL-
17A-F. Of these, IL-17A, B, C, and F play diverse roles in homeostasis and inflammation. IL-17D is an understudied member
of the IL-17 family of cytokines, and its function appears to be context-dependent. We sought to identify the role of IL-17D in
inflammatory arthritis.

Methods: We induced serum transfer arthritis (STA) in IL-17D-deficient mice and controls and assessed clinical inflamma-
tion and cytokine expression by Luminex. We tested the effect of IL-17D in the development of inflammatory arthritis in both
the STA and SKG models of arthritis. We assessed clinical inflammation and expression of pro-inflammatory factors in the
paws by qPCR. We used the recently published single-cell RNA-seq atlas of inflamed synovium in rheumatoid arthritis
(RA) patients (1) to identify the cell states expressing IL-17D. We used high-dimension transcriptomics data obtained by spa-
tially profiling inflamed RA synovial tissues using CosMx and Xenium to map these IL-17D-expressing cells in situ. We per-
formed colocalization analysis to identify statistically significant cell-cell interactions. We performed RNAscope and
immunofluorescence (IF) to validate the results.

Results: IL-17D-deficient mice develop more severe arthritis than littermate controls. We show that treatment of arthritic
mice with recombinant IL-17D protein attenuates inflammation in both the STA and SKG murine models of inflammatory
arthritis, accompanied by downregulation of pro-inflammatory cytokines. IL-17D’s expression in human synovial tissue
inversely correlates with local and systemic inflammation in RA patients. In RA synovial tissue, IL-17D mRNA is the most
highly expressed in CD34+ stromal cells, which also express markers of stromal cell progenitors. Spatial transcriptomics
profiling of inflamed RA synovium reveals that IL-17D+CD34+ stromal cells significantly colocalize with MERTK+SELENOP
+LYVE1+ monocytes. Single-cell analysis and IF reveal the presence of one previously identified receptor for IL-17D,
CD93, in inflamed synovial tissues.

Conclusion: IL-17D attenuates inflammation in two animal models of arthritis, and this finding is confirmed in the IL-17D-
deficient setting. IL-17D and one receptor for IL-17D, CD93, are expressed in the inflamed RA synovial tissue. Although
IL-17A and F are produced mainly by lymphocytes, IL-17D expression localizes to CD34+ stromal cells. The co-localization
of IL-17D+CD34+ stromal cells with anti-inflammatory MERTK+SELENOP+LYVE1+ monocytes supports a potential inter-
action between these cell types to regulate inflammation. These data support a unique function of IL-17D among IL-17 family
members by demonstrating an anti-inflammatory role for IL-17D in inflammatory arthritis.

References: 1) Zhang, F., Jonsson, A.H., Nathan, A. et al. Deconstruction of rheumatoid arthritis synovium defines inflamma-
tory subtypes. Nature 623, 616–624 (2023).
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Disclosure: J. Chen: None; R. Madhu: None; C. Manning: None; D. Montoro: None; N. Yeremenko: None; K. Wei:
10X Genomics, 5, Gilead sciences, 2, Merck/MSD, 5, Mestag, 2, santa ana bio, 2; i. Korsunsky: Mestag Therapeutics
LTD, 2;D. Baeten: Interlaken Therapeutics, 3, UCB, 3, Weatherden, 3; E. Gravallese: Beam Therapeutics, 11, CRISPR
Therapeutics, 11, Editas Medicine, 11, Intellia Therapeutics, 11, New England Journal of Medicine, 3, NIH, 5, Rheuma-
tology Research Foundation, 5.

Abstract Number: 2598

p300 KAT Inhibition Selectively Targets Multiple Cell Types Involved in
Chronic Inflammation and Downregulates Key Inflammatory Cytokines

Zhihua Ma, Luis Carvajal, Andrew Chen, Rosa Villagomez, Yare calderon, Tamara Hopkins, Hua Gao, Benjamin Trotter,
Charles Lin and Peter Rahl, Kronos Bio, Cambridge, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Across inflammatory and autoimmune diseases, pathologic signaling converges in the nucleus to
elevate transcription of numerous inflammatory effectors such as cytokines, chemokines and antibodies. Biologics targeting
single factors including TNFα, IL-23 and IL-17A have demonstrated clinical efficacy but fail to account for the multifaceted
andmulticellular nature of inflammatory disease. We reasoned that an oral small molecule able to selectively inhibit proinflam-
matory transcription could address a root cause of inflammation in multiple cell types and have broad clinical utility. Through
analysis of transcriptional regulatory networks (TRNs) of immune cell types, we found that inhibition of the lysine acetyltrans-
ferase (KAT) domain of p300, a critical cofactor of proinflammatory transcription factors, results in selective downregulation
of pathogenic cytokines such as TNFα, IL-23, IL-17A as well as antibodies. Here we developed a series of p300 KAT inhib-
itors for use in inflammatory diseases and investigated their ability to selectively modulate proinflammatory transcription
ex vivo and in vivo.

Methods: We mapped TRNs of immune cell types using chromatin and gene expression data to identify key proinflamma-
tory genes regulated by p300 at the transcriptional level. Ex vivo immune cell functional assays in primary cells were used to
examine the effects of p300 KAT inhibition. The IL-17A-dependent collagen induced arthritis (CIA) model was used to study
inflammation in rats.

Results: Inflammatory stimuli result in hyperacetylation of chromatin selectively at the loci of key effector genes. In ex vivo pri-
mary cell models, p300 KAT inhibition interdicts this proinflammatory signaling and blunts the production of multiple clinically
validated molecules including TNFα, IL-23, IL-17A and soluble IgG at non-cytotoxic concentrations. Changes to chromatin
and transcription are highly selective and occur at doses corresponding to partial inhibition of p300 KAT activity. p300 KAT
inhibition also led to significantly decreased inflammation in the rat CIA model, as measured by joint swelling, clinical score
and histopathology.

Conclusion: Aberrant proinflammatory transcription is a hallmark of multiple inflammatory diseases. By selectively inhibiting
proinflammatory transcription, p300 KAT inhibition can modulate the activity and function of multiple pro-inflammatory sig-
naling pathways driving chronic inflammatory diseases at well tolerated in vivo exposures. These data suggest potential ben-
efit across inflammatory disease indications and motivate our development of a clinical p300 KAT inhibitor as an anti-
inflammatory therapeutic.
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Disclosure: Z. Ma: Kronos Bio, 3; L. Carvajal: Kronos Bio, 3; A. Chen: Kronos Bio, 3; R. Villagomez: Kronos Bio, 3;
Y. calderon: Kronos Bio, 3; T. Hopkins: Kronos Bio, 3;H. Gao: Kronos Bio, 3; B. Trotter: Kronos Bio, 3;C. Lin: Kronos
Bio, 3; P. Rahl: Kronos Bio, 3.

Abstract Number: 2599

Xist Deletion in B Cells Results in Systemic Lupus Erythematosus
Phenotypes

Claudia Lovell1, Nikhil Jiwrajka2, Hayley Amerman3, Michael Cancro4 and Montserrat Anguera5, 1Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA, 2Hospital of the University of Pennsylvania, Philadelphia,
PA, 3University of Pennsylvania School of Veterinary Medicine, Philadelphia, PA, 4Perelman School of Medicine,
Philadelphia, PA, 5University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

A. Breeding schematic used to generate mice with a B cell-specific Xist deletion. Xist 2lox mice with loxP sites flanking the first 3 exons of Xist were suc-
cessively bred to mb1-cre mice for deletion in the B cell lineage staring with early proB cells, to generate mice with a homozygous Xist deletion (“Xist
cKO/cKO”) or a heterozygous Xist deletion (“Xist +/cKO”) in the B cell compartment. B. Serum levels of anti-dsDNA autoantibodies from female BALB/c
mice 12 months or older (n=39 female WT mice, n=27 female Xist cKO/cKO mice) measured by enzyme-linked immunosorbent assay (ELISA). Each
circle represents an individual mouse. Grey bar bounded by dotted lines represents serum levels of anti-dsDNA in NZB/W (n=8) mice that spontane-
ously develop SLE-like disease. C. Mean serum anti-dsDNA autoantibody levels ± standard deviation (SD) in female Xist cKO/cKO mice with elevated
anti-dsDNA autoantibodies (“Xist cKO High”, n=3), age-matched female Xist cKO/cKO mice with low anti-dsDNA autoantibodies (“Xist cKO Low”,
n=4), and age-matched female WT controls (“WT”, n=7) as measured by ELISA. D. Mean number of anti-dsDNA producing cells per 1,000,000 sple-
nocytes ± SD as measured by ELISPOT. E. Mean serum anti-Smith RNP autoantibody levels ± SD as measured by ELISA. F. Heatmap depicting indi-
vidual sample-level data for those autoantibodies significantly enriched in Xist cKOHighmice compared toWTmice or Xist cKOLowmice, asmeasured
by an autoantigen microarray. Bold autoantibodies in black are either specific for or associated with non-SLE female biased autoimmune diseases.
G.Mean total glomerular pathology ± SD. H.Mean total tubular pathology ± SD. I. Mean interstitial inflammation ± SD. J.Mean scores ± SD for individual
features of glomerular pathology. K. Representative image of glomeruli from aWTmouse. L. Representative image of glomeruli from Xist cKOHighmice.
* p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001 via ordinary one-way ANOVA with Tukey’s multiple comparisons test.
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Background/Purpose: Systemic lupus erythematosus (SLE) exhibits a strong female sex bias but the mechanisms under-
lying this bias are not well understood. Epidemiological studies demonstrate that SLE risk increases with the number of X
chromosomes carried by an individual, suggesting important genetic contributions from the X chromosome. To ensure dos-
age compensation of X-linked genes relative to XY males, mammals with multiple X chromosomes utilize X-chromosome
inactivation (XCI), a multi-layered epigenetic mechanism that is initiated and maintained by the long non-coding RNA Xist,
which is expressed from and coats the inactive X chromosome. The X chromosome is enriched for genes with immunomod-
ulatory functions that are relevant to B cell function. B cells from female SLE patients and mouse models of SLE exhibit mis-
localization of Xist RNA and aberrant expression of X-linked genes, suggesting that impairment of XCI may contribute to
disease. We sought to determine whether perturbed XCI maintenance in the B cell compartment contributes to SLE
pathogenesis.

Methods: We generated female BALB/c mice with a B cell specific deletion of Xist (mb1WT/creXistfl/fl, “Xist cKO”). We mea-
sured serum levels of anti-dsDNA autoantibodies in a cohort of WT (n=109) and Xist cKO (n=66) mice. In a cohort of Xist cKO
mice with high anti-dsDNA (n=3 “Xist cKO High”), Xist cKO mice with low anti-dsDNA (n=4), and WT controls (n=7) we mea-
sured sera for various autoantibodies, quantified splenic B cell subsets, and assessed kidney pathology. We also injected a
cohort of WT (n=46) and Xist cKO mice (n=36) with pristane to induce SLE-like disease and measured anti-dsDNA autoan-
tibodies, kidney pathology, and splenic B cells during disease. We performed RNAseq on activated B cells from Xist cKO
mice with spontaneous and pristane-induced SLE.

Results: Some Xist cKO mice spontaneously developed elevated anti-dsDNA, anti-Smith U1-RNP, anti-MDA5, anti-PM/
Scl-100, and anti-Ro/SS-A, as well as glomerular kidney pathology. These Xist cKO mice also had more activated B cell
subsets including GL7+ activated B cells, class-switched B cells, age-associated B cells (ABCs), and plasma cells.
Pristane-treated Xist cKO mice developed higher levels of anti-dsDNA, had slightly more severe glomerular kidney

A-D. Cells were pre-gated on live single cells that are CD4-CD8-Gr-1-F4/80-. Quantification of splenic (A) GL7+ activated B cells
(B220+CD19+IgM-IgD-CD138-GL7+), (B) class-switched B cells (B220+CD19+IgM-IgD-), (C) short-lived plasma cells (SLPCs; IgD-
CD138+B220+) and long-lived plasma cells (LLPCs; IgD-CD138+B220-), and (D) age-associated B cells (ABCs; B220+CD19+CD11c+). Data
are depicted as mean ± SD. * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001 via ordinary one-way ANOVA with Tukey’s multiple comparisons
test. E. Volcano plot depicting X-linked genes that are significantly differentially expressed (purple) between Xist cKO High and WT CD11c+ ABCs.
F. Heatmap of differentially expressed X-linked genes between Xist cKO High and WT CD11c+ ABCs.
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pathology, and had more activated B cell subsets compared to pristane-treated WT mice. Activated B cells from Xist cKO
mice with spontaneous and pristane-induced SLE demonstrated upregulation of the X-linked TLR7 pathway member Tasl.

Conclusion: Our data demonstrate that perturbed XCI maintenance via Xist deletion in the B cell compartment results in the
upregulation of X-linked Tasl, a contributor to abnormal immune signaling in SLE, along with activated B cell subset expan-
sion, production of disease-specific autoantibodies, and glomerulonephritis. These findings suggest that disruption of XCI
maintenance in B cells can both spontaneously confer and exacerbate SLE-like disease, thereby providing a novel patho-
genic mechanism that simultaneously accounts for the strong female sex bias of SLE.

Disclosure: C. Lovell: None; N. Jiwrajka: None; H. Amerman: None; M. Cancro: None; M. Anguera: None.

A. Mean serum anti-dsDNA autoantibody levels ± SEM in pristane-treated Xist cKO mice (n=32), pristane-treated WT mice (n=41), and PBS-
treated WT mice (n=10) over 7 months. p < 0.05 by mixed effects model with the Geisser-Greenhouse correction (not assuming equal variability
of differences). B. Mean serum anti-dsDNA autoantibody levels ± SD in pristane-treated Xist cKO mice (n=12), pristane-treated WT mice (n=18),
and PBS-treated WT mice (n=3) at 9 months post-pristane injection. C. Mean total glomerular pathology score + SD. D-E. Cells were pre-gated
on live, single CD4-CD8-Gr-1-F4/80- cells. Quantification of splenic (D) age-associated B cells (ABCs; B220+CD19+CD11c+) and (E) GL7+ acti-
vated B cells (B220+CD19+IgM-IgD-CD138-GL7+) after 4, 7, or 9 months of pristane. Data are depicted as mean + SD. * p < 0.05, ** p < 0.01, ***
p < 0.001 via pairwise Mann-Whitney U test comparing pristane-treated Xist cKO to pristane-treated WT mice. F. Volcano plot depicting X-linked
genes that are significantly differentially expressed (pink) in CD11c+ ABCs from pristane-treated Xist cKO vs. pristane-treated WT mice.
G. Heatmap of differentially expressed X-linked genes in CD11c+ ABCs from pristane-treated mice. H. Volcano plot depicting X-linked genes that
are significantly differentially expressed (pink) in GL7+ activated B cells from pristane-treated Xist cKO vs. pristane-treated WT mice. I. Heatmap of
differentially expressed X-linked genes in GL7+ B cells from pristane-treated mice.
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Abstract Number: 2600

Repression of the Aryl-hydrocarbon Receptor Prevents Oxidative Stress
and Ferroptosis of Intestinal γδT Cells and Alleviates Systemic Lupus
Erythematosus

Qiaolin Wang1, Yutong Wu2, Qianjin Lu1 and Ming Zhao1, 1Hospital for Skin Diseases, Institute of Dermatology, Chinese
Academy of Medical Sciences and Peking Union Medical College, Nanjing, China (People’s Republic), 2Department of
Dermatology, Hunan Key Laboratory of Medical Epigenomics, Second Xiangya Hospital, Central South University,
Nanjing, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Figure 1. Significantly decreased epithelial γδT cells in the intestine of lupus. (A and B) Flow cytometry analyses were conducted in a supplementary
group of 6 Mpj mice and 5 Lpr mice to examine γδT cell populations. Each dot denotes an individual mouse. (C) UMAP plot of γδT cells in intestinal
epithelial layer. (D) Feature plots representing expression of Trdc, Cd8a, Cd8b1, Gzma, Gzmb, Tcf7, Stmn1, and Mki67. (E and F) UMAP plot of
γδT subsets (E) and frequency of γδT subsets out of total γδT cells (F) in Mpj and Lpr mice. (G) Bubble diagrams display the Gene Ontology
(GO) biological process (BP) terms that are enriched in total γδT cells of Mpj and Lpr mice. (H) Violin plot illustrating the expression of Ahrr and
Uba52 in total γδT cells from Mpj and Lpr mice. Each dot represents one cell. (I) Ahrr and Cyp1b1 expression in ileal tissues of Mpj and Lpr mice
analyzed by qPCR. (J) Quantification of C-11 BODIPY staining in γδT cells from Mpj and Lpr mice. (K) ZO-1 expression in ileal tissues of Mpj and
Lpr mice analyzed by qPCR. Statistical significance in (B), (I), (J) and (K) was determined by student’s t-test. Each dot denotes an individual sam-
ple. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Background/Purpose: Dysregulation of intestinal γδT cells orchestrates the pathogenesis of various autoimmune
disorders, however, its involvement in systemic lupus erythematosus (SLE) etiology remains elusive.

Methods: Employing single-cell sequencing, we delineated the landscape of intestinal γδT cells in SLE murine model, com-
plemented by flow cytometry and in vivo and in vitro assays to corroborate the single-cell sequencing findings. Supplemen-
tation of selenium was administered to observe their impact on the oxidative stress of intestinal γδT cells, gut barrier and the
development of SLE.

Results: Integration of single-cell sequencing with flow cytometry unveiled a significant reduction of intestinal γδT cells along
with markedly decreased expression of tight junction proteins. Mechanistically, single-cell sequencing analysis revealed sig-
nificantly decreased expression of aryl hydrocarbon receptor repressor (AHRR) in intestinal γδT cells, resulting in excessive
activation of the aryl hydrocarbon receptor and subsequent oxidative stress and ferroptosis in intestinal γδT cells. Supple-
mentation with selenium effectively suppressed oxidative stress-induced γδT loss, improved gut barrier, and significantly
reduced levels of proteinuria and autoantibodies in SLE model, ultimately improving their survival.

Figure 2. Dietary selenium supplementation rescues γδT loss and ameliorates the lupus symptoms in Lpr mice. (A) Lpr mice were administered
drinking water supplemented with selenium at concentrations of 2 and 4 mg/L for 8 weeks, respectively. (B) Representative flow cytometry plots
and quantification of γδT in CD3+T cells from Mpj and Lpr mice with and without dietary selenium supplementation. (C and D) Proteinuria (C) and
anti-ANA (D) from Mpj and Lpr mice with and without dietary selenium supplementation. (E and F) Representative plot and quantification of ZO-1
expression based on immunohistochemical staining. (G) Representative plot and quantification of H&E staining, IgG and C3 deposition in the kid-
ney. Statistical significance was determined by one-way ANOVA with dunnett post hoc test. Each dot denotes an individual mouse. *P < 0.05, **P
< 0.01, ***P < 0.001.
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Conclusion: Our investigation unveiled that excessive activation of the aryl hydrocarbon receptor (AHR) induces oxidative
stress and ferroptosis, leading to γδT cell loss and subsequent gut barrier impairment in SLE model. The beneficial effects
of antioxidant stress on improving gut barrier offer new insights for the treatment of SLE.

Disclosure: Q. Wang: None; Y. Wu: None; Q. Lu: None; M. Zhao: None.

Abstract Number: 2601

Platelets Specifically Interact with Remigrating Neutrophils and Promote
Immunogenic Cellular Death in Systemic Lupus

Marie nansion1, Eloi Schmauch2, Pierre Vacher3, Jean Sibilia4, Nathan Broussaudier1, Adeline Bruchon1, Pierre
Grenot1, Anne-Sophie Korganow5, Thierry Martin5, Sophie Caillard6, Anna Duval6, Jacques-Eric Gottenberg7,
Raphaël Carapito1, Séiamak Bahram1, Patrick Blanco8 and Marc Scherlinger9, 1UMR_INSERM 1109, Strasbourg,
France, 2Broad Institute of MIT and Harvard, Cambridge, MA, USA., Boston, MA, 3Inserm U1045, Bordeaux, France,
4Strasbourg University Hospital, National reference center for autoimmune disease, Rheumatology, Strasbourg,
France, 5Strasbourg University Hospital, National reference center for autoimmune disease, Clinical Immunology,
Strasbourg, France, 6Nephrology department, HUS, Strasbourg, France, 7Rheumatology Department, Strasbourg
University Hospital, Strasbourg, France, 8UMR_CNRS 5164 Immunoconcept, BORDEAUX CEDEX, France, 9Strasbourg
University Hospital; INSERM 1109, Strasbourg, France

Figure 3. IFN-γ contributed to the reduced expression of AHRR. (A) Inflammatory cytokines expression in ileal tissues of Mpj and Lpr mice analyzed
by qPCR. (B) AHRR and CYP1B1 expression in Jurakt cell induced by different concentrations of IFN-γ. (C) Representative flow cytometry result
and quantification of C-11 BODIPY staining in Jurkat cell induced by different concentrations of IFN-γ. Statistical significance in (A) was determined
by student’s t-test and (B and C) was determined by a one-way ANOVA test with Dunnett’s multiple comparisons test. Each dot denotes an indi-
vidual sample. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: In SLE, platelet activation (express P-selectin+) follows the disease activity, which plays a role in
thrombosis as well as in inflammation (1). Neutrophils express high levels of PSGL-1, the ligand for P-selectin, which predicts
a physical interaction between neutrophils and activated platelets in SLE patients. Our objective is to explore the relation-
ships between platelets and neutrophils in human SLE.

Methods: We prospectively included SLE patients satisfying the 2019 ACR-EULAR criteria. Clinical data including disease
activity (SLEDAI-2K; active SLE if SLEDAI ≥6) and immunological parameters were retrieved. We conducted spectral cytom-
etry (Cytek Aurora) on fresh whole blood using a 37-color panel including platelets, neutrophils, and other immune surface

ICAM1high CXCR4high CXCR1low neutrophils preferentially bind with platelets in SLE. (A) UMAP of neutrophils from 20 active SLE patients show-
ing expression patterns of platelet markers (CD41a & CD62p), adhesion marker/chemokine receptors (ICAM1, CXCR4, CXCR1) and receptors
involved in neutrophil cell death (CD40, FAS). (B) Gating strategy and cumulative results of ICAM1high CXCR4high CXCR1low (remigrating) neu-
trophils in SLE patients. (C) Platelet neutrophil aggregates in total and remigrating neutrophils in SLE patients. *, p < 0.05 using Mann-Whitney test;
****, p < 0.0001 using Wilcoxon’s test.

P-selectin engagement on neutrophils primes neutrophil immunogenic death. (A) 10^7 human neutrophils were cultured 8 hours with or without
P-selectin 200ng/mL. After RNA extraction, RNAseq was conducted. Results showing the pathway enrichment analysis of the P-selectin culture
condition. P-values are corrected for multiple analysis. (B) Human neutrophils were incubated with the Cali-520 calcium-sensitive fluorophore,
and single-cell fluorescence was acquired real time using an epifluorescence microscope (Olympus, IX70) after P-selectin addition to the medium
(200ng/mL). Neutrophils were preincubated with an anti-PSGL-1 antibody (red curve; clone KPL-1, 1/100) or a Syk inhibitor (blue curve; 1μM).
(C) The same experience was conducted using the MitoSox mitochondrial reactive oxygen species (ROS) marker. (D) Human neutrophils were freshly
sorted using MACSXpress and cultured overnight with autologous or SLE patient serum 20% ± P-selectin 20%. 7-AAD/Annexin staining shows the
percentage of living cells at the end of the experiments. *, p < 0.05; **, p < 0.01 using paired ANOVA with correction for multiple analysis.
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markers. Neutrophils were CD66b+ cells identified on the SSC/FSC gating. Platelet-neutrophil aggregates (PNA) were iden-
tified as neutrophils coexpressing CD41a ± CD62P (P-selectin) platelet-specific markers. Using FlowJo v10, we conducted
supervised and unsupervised analysis of neutrophils based on their interaction with platelets to explore neutrophils hetero-
geneity. In vitro experiments were conducted to investigate the signaling induced by P-selectin engagement on neutrophils
and the impact on their phenotype.

Results: We recruited 50 patients with repeat samples for 8 patients. Platelet-neutrophil aggregates are increased in
patients with active SLE compared to inactive SLE and healthy donors (p = 0.005 and p < 0.001, respectively). PNA posi-
tively correlate with the SLEDAI (Spearman’s r = 0,49; p = 0.003) and follows disease activity in longitudinal analyses.

A non supervised analysis identified that platelet-neutrophils aggregates have an atypical phenotype (ICAM1high, CXCR4high,
CXCR1low; Fig. 1A), previously identified as activated neutrophils that remigrates from a peripheral tissue (ie, skin) to the kid-
ney to induce tissue inflammation (2). We confirmed that these atypical neutrophils are increased in SLE patients (p < 0.05;
Fig. 1B) and that these remigrant neutrophils preferentially aggregate with platelets (p < 0.0001; Fig. 1C). In vitro, P-selectin
engagement on human neutrophils induces a PSGL-1/Syk/calcium/mitochondrialROS intracellular signalling which induces
the upregulation of genes involved in NETosis (Fig 2A-C). Furthermore, P-selectin engagement promotes SLE-serum
induced neutrophil death in vitro (p < 0.01; Fig 2D). Finally, in patients with lupus nephritis, scRNAseq whole-blood study
successfully identified PNA and spatial transcriptomics (10X Visium) study of kidney biopsies is ongoing.

Conclusion: Platelet-neutrophil aggregates are increased in SLE and are enriched in an atypical subpopulation of neutro-
phils believed to remigrate to SLE target organs. Through P-selectin signalling, platelet promotes neutrophil immunogenic
death in SLE and represents a novel therapeutic target.

References:

1) Scherlinger et al. Nat Rev Immunol 2023 Aug;23(8):495-510
2) Skopelja-Gardner et al. Proc. Natl. Acad. Sci. 2021 Jan 19;118(3):e2019097118.

Disclosure: M. nansion: None; E. Schmauch: None; P. Vacher: None; J. Sibilia: None; N. Broussaudier: None;
A. Bruchon: None; P. Grenot: None; A. Korganow: None; T. Martin: None; S. Caillard: None; A. Duval: None;
J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; R. Carapito:
None; S. Bahram: None; P. Blanco: None; M. Scherlinger: Abbvie, 2, Amgen, 2, AstraZeneca, 2, Bristol-Myers
Squibb(BMS), 2, Fresenius Kabi, 2, GlaxoSmithKlein(GSK), 2, Innate pharma, 2, Nordic Pharma, 2, Novartis, 2, Roche,
2, Sandoz, 2.

Abstract Number: 2602

Genetics of Sex Dimorphism in Clinical Manifestations of Systemic Lupus
Erythematosus

Caseng Zhang1, Nicholas Gold2, Raffaella Carlomagno3, JingJing Cao4, Daniela Dominguez4, Dafna Gladman5, Mariko
Ishimori6, Caroline Jefferies7, Diane Kamen8, Sylvia Kamphuis9, Marisa Klein-Gitelman10, Andrea Knight11, Chia-Chi
Lee12, Deborah Levy2, Lawrence Ng2, Karen Onel13, Andrew Paterson4, Christine Peschken14, Janet Pope15, Earl
Silverman16, Zahi Touma17, Murray Urowitz18, Daniel Wallace19, Joan Wither20 and Linda Hiraki2, 1University of Ottawa,
Ottawa, ON, Canada, 2The Hospital for Sick Children, Toronto, ON, Canada, 3Lausanne University Hospital, Toronto, ON,
Canada, 4The Hospital for Sick Children, Toronto, Canada, 5University of Toronto, Toronto Western Hospital, Toronto,
ON, Canada, 6Cedars-Sinai Health System, Los Angeles, CA, 7Cedars-Sinai Medical Center, Beverly Hills, CA, 8Medical
University of South Carolina, Charleston, SC, 9Erasmus University Medical Center, Rotterdam, Netherlands, 10Ann &
Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, 11Division of Rheumatology, The Hospital for Sick Children;
Neurosciences and Mental Health, SickKids Research Institute; Department of Paediatrics, University of Toronto,
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Toronto, ON, Canada, 12Cedars-Sinai Medical Center, Los Angeles, CA, 13HSS, New York, NY, 14University of Manitoba,
Winnipeg, MB, Canada, 15University of Western Ontario, London, ON, Canada, 16Silverman, Toronto, ON, Canada,
17University of Toronto, Toronto, ON, Canada, 18Self employed, Toronto, ON, Canada, 19Cedars Sinai Medical Center,
Studio City, CA, 20University Health Network, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a complex chronic autoimmune disease with multi-organ
involvement and a strong female predominance. Prior studies demonstrated sex dimorphism in SLE manifestations, with
female SLE patients more commonly having malar rash and arthritis, and male SLE patients with a higher prevalence of renal
disease. Genetics play a role in SLE risk, but few studies have tested sex chromosome loci for differences in disease mani-
festations. This study aimed to identify X chromosome loci for SLE sub-phenotypes in a multi-ethnic cohort of children and
adults with SLE.

Methods: Our study included patients with childhood-onset (cSLE) and adult-onset (aSLE) from 9 tertiary care centers in
North America and Europe who met American College of Rheumatology (ACR) or Systemic Lupus International Collaborat-
ing Clinics (SLICC) SLE classification criteria and were genotyped on a multi-ethnic array. Ungenotyped SNPs were imputed
using TopMed as a referent. Principal Components (PCs) were generated to account for ancestral variation. Phenotypic vari-
ables derived from SLE classification criteria were tested for sex dimorphism in the entire cohort and age stratified groups,
with significance set at P < 0.05. An X chromosome analysis was performed for significant SLE phenotypes, controlling for
sex and 5 PCs. X-wide significance was set at P < 5 × 10−8.

Table 1. Demographic characteristics of SLE cohort
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Results: Our study included 1553 participants and 88% were female. A total of 819 (53%) were cSLE patients with a
median age at diagnosis of 14.1 years (IQR: 11.8 – 15.9), while the median age at diagnosis for aSLE patients was
31.2 years (IQR: 24.8 – 42.4). Among females there was a higher prevalence of arthritis, mucocutaneous features, and
hematologic features, while lupus nephritis and anti-Smith, anti-Ro, and anti-RNP antibodies were more prevalent among
males. [Table 1.] Chromosome X analyses identified significant loci for hematologic features (rs2768083, OR = 1.92, 95%
CI: 1.64 – 2.24; P = 1.39 × 10−16 and rs139494182, OR = 0.57, 95%CI: 0.47 - 0.69; P = 1.18 × 10−8), mucocutaneous fea-
tures (rs1751732, OR = 1.82, 95%CI: 1.53 – 2.15; P = 8.27 × 10−12), and Ro antibody (rs5939599, OR = 1.69, 95%CI: 1.41
– 2.03; P = 1.83 × 10−8 and rs34494682, OR = 0.49, 95%CI: 0.38 – 0.63; P = 3.62 × 10−8). [Figure 1.] Three SNPs on the
long arm of Chromosome X associated with hematologic abnormalities, mucocutaneous features, and anti-Ro antibody
positivity appear to be in varying degrees of linkage disequilibrium (D’ > 0.9, R2 between 0.3 and 0.7).

Conclusion: Our multi-ancestral study of children and adults with SLE identified X chromosome SNPs associated with sex
dimorphic SLE features: hematologic abnormalities, mucocutaneous features, and anti-Ro antibody positivity. To further
investigate genetics of sexual dimorphism in SLE manifestations, we will complete stratified analyses by ancestry as well
as studies into whether any of these loci are expression quantitative trait loci.

Figure 1. Manhattan plot of X Chromosome against hematologic features (A), mucocutaneous features (B), and positive Ro antibody (C)†
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Disclosure: C. Zhang: None; N. Gold: None; R. Carlomagno: None; J. Cao: None; D. Dominguez: None;
D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead,
2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5; M. Ishimori: None; C. Jefferies: Amgen, 11, Eli Lilly, 5, 11,
Takeda, 3;D. Kamen: Alpine Immune Sciences, 1, Bristol Myers Squibb (BMS), 1; S. Kamphuis: None;M. Klein-Gitel-
man: AbbVie/Abbott, 2, AstraZeneca, 2, Eli Lilly, 1; A. Knight: Pfizer, 6;C. Lee: None;D. Levy: AbbVie, 5, AstraZeneca,
5, Roche, 5, SOBI, 5; L. Ng: None;K. Onel: None;A. Paterson: None;C. Peschken: AstraZeneca, 1, GlaxoSmithKlein(-
GSK), 1, Roche, 1; J. Pope: None; E. Silverman: None; Z. Touma: None; M. Urowitz: None; D. Wallace: None;
J. Wither: AstraZeneca, 1, 2, Pfizer, 5; L. Hiraki: Janssen, 2.

Abstract Number: 2603

A Human Lupus Gut Pathobiont Accelerates Systemic Inflammation,
Autoantibody Production and T Cell Dysregulation

Gregg Silverman1 and Laurence Morel2, 1NYU Grossman School of Medicine, New York, NY, 2Joe R. & Teresa Lozano
Long School of Medicine, San Antonio, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The mechanisms by which the gut microbiome contributes to autoimmune pathogenesis remain
poorly understood. In lupus patients, more than ten-fold blooms of Ruminococcus gnavus (RG) occur during nephritis flares.
We, therefore, sought to identify mechanisms promoting the gut expansion of this pathobiont and its contribution to autoim-
mune pathogenesis.

Methods: With cellular and serologic assays, we evaluated the effects of RG gut colonization in lupus-prone B6.Sle1.Sle2.
Sle3 (TC) mice. Fecal microbiota transfers (FMT) from active and inactive TC mice, vs controls were assessed in recipient
mice, along with the influence of dietary tryptophan. The growth and metabolome of RG strains were evaluated in response
to tryptophan, and for the direct in vitro effects of RG on Treg cells.

Results: After gavage, TC mice exhibited persistent colonization with only the lipoglycan (LG)-producing RG strain, which
led to increased intestinal permeability and raised serum inflammatory cytokines, autoantibodies and T-cell activation. Con-
versely, after RG depletion Treg representation increased and inflammation subsided. Co-cultures of dendritic cells with LG-
producing RG-induced Treg apoptosis. Whereas microbiota communities in TC mice naturally include RG and dietary tryp-
tophan caused further RG expansion. Tryptophan metabolism also differed between the two strains tested. In standard
medium, the lupus-associated RG strain produced less tryptamine, and less indole-3-acetaldehyde (IAAld) that in health
acts through the Aryl hydrocarbon receptor (AhR) to improve intestinal barrier function. These observations suggest that
the lupus-associated RG strain possesses a differential tryptophan catabolic pathway that correlates with pathogenic poten-
tial. Together, RG induced intestinal inflammation and systemic autoimmunity which was further accelerated by a high
tryptophan diet.

Conclusion: Colonization with an LG-producing RG strain, akin to strains expanded in lupus patients in flare, directly con-
tributes to Treg reduction and immune activation that drive autoimmunity. Hence, host genetics and tryptophan metabolism
promote RG growth and immunoregulatory metabolite production. We therefore propose that targeted RG depletion may
improve lupus outcomes.
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Disclosure: G. Silverman: NYU, 10; L. Morel: None.

Abstract Number: 2604

Altered Expression of Ecto-5’-Nucleotidase (NT5E) in SLE Patients Based
on Disease-associated Genotype

Mikhail Olferiev1, Katherine Owen2, Peter Lipsky3 andMary Crow1, 1Hospital for Special Surgery, New York, NY, 2RILITE,
Charlottesville, VA, 3AMPEL BioSolutions, Charlottesville, VA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SLE – Etiology & Pathogenesis
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The NT5E gene, encoding Ecto-5’-Nucleotidase/CD73, is expressed on the surface of immune
system cells and is critical for converting AMP/IMP to adenosine/inosine, important immunosuppressive purine nucleosides.
The p.Met379Thr (rs2229524 T to C) substitution in the NT5E gene has been linked to systemic lupus erythematosus (SLE)
in individuals of European ancestry,1,2 and our recent data support impaired adenosine-mediated signaling and augmented
expression of inflammatory mediators in SLE patients bearing the minor allele NT5E variant (abstract submitted). The clinical
significance of this variant is supported by its association with hypertension and pericarditis in our SLE cohort. Given this
background, we aimed to characterize peripheral blood NT5E expression based on genotype in our SLE patients and to
define the major cell types expressing NT5E in a single-cell RNA-seq skin tissue dataset derived from SLE patients with skin
manifestations.

Methods:We genotyped 267 SLE patients using Sanger sequencing and used the 1000 Genomes Project population as a
reference control. Minor allele frequencies were calculated using snpReady, and association analysis was performed with
SNPassoc statistical tools. Gene transcript levels in PBMCs were assessed in 122 bulk RNA-seq datasets from selected

Figure 1. R. gnavus strain 2 (Rg2) monocolonization induced autoimmune activation in Triple Congenic mice. (A) Experimental design. (B) Rg levels
in control and Rg mono-colonized TC mice post 1 month inoculation. Immune phenotypes were analyzed 5 months after colonization. (C) Serum
anti-dsDNA IgG. Frequency of splenic CD69+ CD4+ T cells (D), naïve CD4+ T cells (E), effector memory CD4+ T cells (F), IFN-γ+ CD4+ T cells (G),
IL-10-producing non-Treg T cells (H), and germinal center B cells (I). (J) Serum anti-Rg lipoglycan IgG. (K) Correlation between serum anti-
lipoglycan IgG and anti-dsDNA IgG. Mean + SEM compared with t tests. *: P < 0.05; **: P < 0.01.
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patients. We also examined NT5E levels in dermal skin cell populations using a single-cell RNA-seq dataset (GSE179633)
from lesional skin biopsies of 6 patients with SLE and 4 healthy controls (HC).

Results: To relate gene expression to rs2229524 genotype, we investigated expression of NT5E in RNA-seq datasets
from patients in our HSS SLE cohort defined by NT5E genotype. The rs2229524 minor allele variant was associated
with decreased NT5E transcript levels in PBMCs of SLE patients (T/C, p=0.026; C/C, p=0.00038) in comparison to
those expressing the common allele (T/T, Figure 1). To gain insight into potential mechanisms that might account for
association of the minor NT5E allele with vascular disease, we leveraged single-cell RNA-seq data from SLE patients
with skin involvement to identify specific cell populations demonstrating altered NT5E expression in dermal skin. We
observed a significant increase in NT5E transcript levels in endothelial cells, pericytes, keratinocytes and fibroblasts
from SLE skin (Figure 2).

Conclusion: These data extend our observations of altered NT5E expression and adenosine pathway signaling in SLE
patients and association of the minor allele NT5E variant with a history of hypertension in our patient cohort. We document
decreased expression of NT5E transcripts in PBMC of patients with the minor allele and a predominance of
NT5E expression on non-immune cells in skin from SLE patients with skin involvement. Overall, the aberrant expression of
NT5E in SLE blood and tissue, with increased expression on endothelial cells and pericytes, may point to a pathologic role
for vascular cells in the increased risk of hypertension based on NT5E genotype.

1. Langefeld CD et al. Nat Commun. 2017 Jul 17;8:16021.
2. Owen KA et al. Am J Hum Genet. 2020 Nov 5;107(5):864-881.

Figure 1. Decreased expression of NT5E gene transcripts in PBMC of healthy (HD) and SLE patients depending on rs2229524 genotype.

Figure 2. Increased expression of NT5E transcripts in SLE dermal endothelial cells, keratinocytes, fibroblasts and pericytes as shown by scRNA-
seq analysis.
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Disclosure: M. Olferiev: None; K. Owen: None; P. Lipsky: None; M. Crow: AbelZeta, 2, Aboleris, 2, Amgen,
11, AMPEL BioSolutions, 2, Astra Zeneca, 2, Bristol-Myers Squibb (BMS), 2, Eli Lilly, 2, GlaxoSmithKlein (GSK),
2, Johnson and Johnson, 11, Novartis, 2, Regeneron, 11, Takeda, 2.

Abstract Number: 2605

Clarifying Misbeliefs & Resolving Decisional Conflicts About
Hydroxychloroquine (HCQ) Through a Shared Decision-Making Tool
(HCQ-SAFE©)

Shivani Garg1, Jay Patel1, Sancia Ferguson2, Betty Chewning3, Shelby Gomez4, Jon keevil5, David Gazeley6, Patricia
Tellez-Giron1 and Christie Bartels7, 1University of Wisconsin, School of Medicine and Public Health, Madison, Madison,
WI, 2University of Wisconsin, Madison, Madison, WI, 3University of Wisconsin, School of Pharmacy, Madison, 4UW
Health, Madison, 5N/A, Madison, 6Medical College of Wisconsin, Wauwatosa, WI, 7University of Wisconsin School of
Medicine and Public Health, Madison, WI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Treatment of lupus (or SLE) is complex, especially for young patients who are committed to take
hydroxychloroquine (HCQ) lifelong, which carries some risk, albeit low, of eye toxicity. Patients face difficult decisions balanc-
ing risks vs. benefits, and decision-making is even harder for patients with limited literacy and English proficiency (LEP).
Unable to weigh benefits vs. rare risks of HCQ, patients with limited literacy and LEP may have greater risk aversion leading
to nonadherence and worse outcomes contributing to health disparities in lupus. Shared decision-making (SDM) tools could

Fig 1. Panel A. Collaborative & iterative process to develop e-versions of HCQ-SAFE in English & Spanish; Panel B. Final e-version of HCQ-SAFE©
in English and an option to translate to Spanish version.
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address this problem by supporting patient-clinician communication, and patient’s participation in decision-making. We
examined the efficacy of a tool (HCQ-SAFE©) to engage patients in SDM to resolve decisional conflicts around HCQ in SLE.

Methods: HCQ-SAFE© is a 5-domain pictorial paper tool that highlights benefits vs. harms of HCQ to support SDM (Garg
2023). In this study, we first developed culturally appropriate e-versions of HCQ-SAFE© in English and Spanish via a collab-
orative process involving 28 advisors: patients from multiethnic backgrounds and LEP (n=12), clinicians working in diverse
practices (n=8), implementation scientists (n=2), designers (n=2), interpreters (n=2), & health literacy experts (n=2). We used
an iterative process to revise subsequent prototypes to incorporate advisors’ feedback and deliver final e-versions in
English & Spanish which were endorsed by all advisors (Fig 1A-B).

Figure 2. Decisional conflict scores pre- and post-intervention (HCQ-SAFE© review) in A) all patients (n=90); B) by preferred language (English
vs. Spanish); C) by clinician type (MD vs. PharmD/RN); D) by highest education level reported by patients (Declined to answer vs. High School
vs. College/Higher)
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To test the effectiveness of e-versions of HCQ-SAFE© in addressing decisional conflicts, we recruited adults with SLE on
HCQacross 5 clinics.We used low literacy version of decisional conflict scale (DCS) to calculate DCS scores (range: 0 (best) -
100 (worst); scores ≥25 indicate clinically significant residual decisional conflict). We compared change in DCS scores pre-
vs. post-intervention using linear regression adjusting for covariables (e.g., education, preferred language, clinician type,
binary status of high DCS ≥25 at baseline).

Results: Among 90 participants, 90% were women, 12% preferred Spanish, 54% had high decisional conflicts at baseline.
MDs, RNs, and pharmacists completed 51%, 12%, and 37% completed SDM during visits. After reviewing HCQ-SAFE©, a
29-point reduction in DCS scores was seen in all patients (p < 0.001; Fig 2A). Significant reductions were seen in DCS
scores when stratified by language (Fig 2B), clinician type (Fig 2C), & highest education level (Fig 2D). In patients with high
DCS (≥25) at baseline, a 49-point decrease in DCS (95% CIs -42, -54, p < 0.0001) was noted after reviewing HCQ-SAFE©.
Even after adjusting, a 39-point reduction in DCS was noted post-intervention in patients with high DCS at baseline (Table 1).
Median time spent by clinicians to review HCQ-SAFE© during visits was 5 mins (IQR 5-10).

Conclusion: Our HCQ-SAFE© tool provides clear, concise, pictorial information, that improved patient understanding and
reduced decisional conflicts across diverse populations, including those who are at higher risk of poor outcomes. SDM tools
like HCQ-SAFE© can effectively mitigate issues arising from linguistic clarity and lack of decision support.

Disclosure: S. Garg: None; J. Patel: None; S. Ferguson: None; B. Chewning: None; S. Gomez: None; J. keevil:
None; D. Gazeley: None; P. Tellez-Giron: None; C. Bartels: None.

Abstract Number: 2606

Changes in Long-term GC Use Among Older Adults After New Diagnosis
of Late-onset Rheumatoid Arthritis

Jiha Lee1, Jonathan Martindale1, BethWallace2, Namrata Singh3, UnaMakris4 and Julie Bynum1, 1University of Michigan,
Ann Arbor, MI, 2Michigan Medicine, VA Ann Arbor Healthcare System, Ann Arbor, MI, 3University of Washington,
Bellevue, WA, 4UT Southwestern Medical Center and Dallas VA, Dallas, TX

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Older adults with late-onset rheumatoid arthritis (LORA) receive less disease-modifying anti-
rheumatic drugs (DMARDs), which is the standard of care. In contrast, long-term glucocorticoid (GC) use is common,
despite its known adverse effects. The prevalence and relation of long-term GC use after LORA diagnosis with DMARD
use is unknown.

Methods: In this cross-sectional study using 20%Medicare data from 2008-2017, we identified adults ≥66 years with a new
diagnosis of LORA, with any DMARD use or at least two rheumatologist visits, and at least 12 months of follow-up data.
Older adults were categorized as DMARD-exposed or DMARD-unexposed based on their use of any DMARD during the
12months after LORA diagnosis (index date). For each quarter after the index date, long-term GC usewas defined as having
oral GC prescriptions for at least >30 days with a dose >5mg/day (prednisone equivalent). We compared the proportion of
older adults with long-term GC use from Q1 to Q4 by DMARD exposure status. We performed multivariable logistic regres-
sion for factors associated with persistent GC use, defined as long-term GC use in Q2-Q4.

5284

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Results: We identified 15,425 older individuals with incident LORA who met the inclusion criteria. Two-thirds (62.5%) were
DMARD-exposed with 75% starting a DMARD within 3 months of the index date. The DMARD-exposed, compared to the
DMARD-unexposed, were younger (mean age 74.5 [SD 6.3] vs 76.1 [SD 7.0], p< 0.05), less predominantly female (73.4%
vs 74.4%, p< 0.05), had more low-income subsidies (25.5% vs 22.5%, p< 0.05), more frequent rheumatology visits(p<
0.05) and fewer comorbidities (p< 0.05) (Table 1). Between Q1 and Q4, the proportion of older adults on long-term GC
use was lowered from 43 to 24% (Δ19%) among the DMARD-exposed and from 25 to 17% (Δ8%) among the DMARD-
unexposed (Figure 1). During the follow-up period, DMARD-exposed and DMARD-unexposed older adults with long-term
GC use did not differ in their average daily dose (mg/day prednisone equivalent) (9.7 [SD 5.7] vs 9.4 [SD 8.4], p=0.31).
One year after LORA diagnosis, 14% of the DMARD-exposed and 10% of the DMARD-unexposed were persistent GC
users. In mixed-effects logistic models adjusting for clustering within a provider along with age, sex, race/ethnicity, year of
the index date, rheumatologist visits and clustering within providers, and stratified by DMAD treatment, persistent GC use
was associated with low-income subsidy status among the DMARD-exposed and with greater comorbidity burden among
DMARD-unexposed, (Table 2).
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Conclusion:More DMARD-exposed older adults reduce long-term GC use than DMARD-unexposed. Persistent GC use is
common regardless of DMARD status, suggesting substandard treatment. Among the DMARD-exposed, persistent GC
use may be related to financial barriers limiting access to high-cost biologic DMARD therapy, whereas among the
DMARD-unexposed, it may be related to a greater comorbidity burden that limits the use of steroid-sparing DMARD use.
Further studies are needed to optimize DMARD use and reduce GC in LORA.

Disclosure: J. Lee: None; J. Martindale: None;B.Wallace: None;N. Singh: None;U.Makris: None; J. Bynum: None.

Abstract Number: 2607

Clinical Outcomes and Costs of Care for Patients Within the Rheumatoid
Arthritis Care Pathway Cohort at a Tertiary Care Integrated Delivery
Network: A Comparison to Usual Care

Tarun Sharma1, Tyson Barrett2, Teigan Dwyer3, jessica heintzinger4, Ellen Kraemer1, Sama Hajizadeh1, paul lebovitz5,
Adam Dore1 and Susan Manzi1, 1Allegheny Health Network, Pittsburgh, PA, 2Enterprise Data and Analytics, Highmark
Health, Pittsburgh, 3Highmark Health, Pittsburgh, PA, 4Autoimmunity Institute, Pittsburgh, 5Medicine Institute,
Pittsburgh

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The RA care pathway initiative at Allegheny Health Network (AHN) was launched in collaboration
with Highmark Health with the aim to improve clinical outcomes while optimizing value. Our study aims to compare clinical
outcomes, health care utilization and costs between patients in the AHN RA care pathway cohort and patients receiving
usual care and thereby identify opportunities for improvement.
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Methods: The AHN care pathway initiative was implemented in 3 phases: definition phase, 2020 Q1 (define and align on
outcomes that matter, such as classification criteria, outcome measures), data collection and team building phase, 2020
Q2-2021 Q4 (process design and implementation of prospective data capture tools and team-based care), and ultimately
measurement phase, 2022 Q1- 2023 Q4 (best practice performance metrics linked to population health and value-based
care). At the end of our study in 12/2023, we compared clinical outcomes (percentage of patients in CDAI based remission),
health care utilization (ER and inpatient), and per member per month (PMPM) costs of care (total, drug-related and RA-
related) of the RA care pathway cohort with usual care among Highmark insured patients.

Results: The RA care pathway cohort included 914 patients at end of the measurement period, of which 372 had continu-
ous Highmark enrollment data. Patient demographics and RA best practice performance metrics in the 1st and 2nd year of
measurement period are detailed in table 1. Of these 124 patients had newly diagnosed RA with a median time to remission
of 115 days, and 71.3% patients were in remission/low disease activity in the end. A comparison between the care pathway
and usual care groups is outlined in table 2. At the end of our study period, the care pathway cohort had significantly higher
proportion of patients in remission compared with the usual care group (51.3% vs. 44.1%, OR 1.34, 95% CI 1.05-1.71, p
0.014) with significantly higher rates of remission at 3, 6, 12 and 24 months into the care pathway. Total PMPM costs, bio-
logic costs and adherence were significantly higher in the care pathway group compared to usual care, although RA related
costs were marginally higher in usual care at end of study. ER visits were higher in the care pathway cohort in the 1st year
and ER/inpatient utilization were numerically higher in usual care in the end. Within the care pathway cohort, patients with
moderate-high CDAI had significantly higher infection-related ER visits compared to patients with remission-low CDAI.

Conclusion: Our RA care pathway cohort following guideline-based RA best practices alongside team-based care had sig-
nificantly higher percentage of patients in remission compared to usual care at end of study. PMPM costs were higher when
compared to usual care, primarily due to higher biologic costs and adherence, although RA related costs were marginally
lower in the end. Within the care pathway group, infection-related ER visits were higher in patients with moderate-high

Table 1: RA Care Pathway Performance Metrics
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disease activity. Future efforts to improve RA outcomes will include a focus on the subset of patients with moderate-high dis-
ease activity, particularly those with higher ER utilization, emphasizing preventative best practices and addressing adverse
social determinants.

Disclosure: T. Sharma: None; T. Barrett: None; T. Dwyer: None; j. heintzinger: None; E. Kraemer: None;
S. Hajizadeh: None; p. lebovitz: None; A. Dore: AbbVie/Abbott, 2, 6; S. Manzi: AstraZeneca, 2, 5, BMS, 5, Cartesian,
2, 5, Exagen Diagnostics, Inc., 2, 9, 10, GSK, 2, 5, Lilly, 2, Lupus Foundation of America, 4, Miltenyi, 12, DSMB, Tenet,
2, UCB, 1, 2.

Abstract Number: 2608

Evolution of Rheumatoid Arthritis Pharmacotherapy: A Ten-Year Analysis
of Biologic and Targeted Synthetic DMARD Use and Its Predictors in a
National Sample of Rheumatology Practices

Jing Li1, Gabriela Schmajuk2 and Jinoos Yazdany3, 1University of California, San Francisco, San Francisco, CA, 2UCSF /
SFVA, San Francisco, CA, 3UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The last decade has seen dramatic shifts in pharmacotherapy for rheumatoid arthritis (RA) with the
increasing availability of biologic and targeted synthetic DMARDs (b/tsDMARDs). While newer drugs have improved patient
outcomes, disparities in access and use persist. This study aims to analyze the changes in b/tsDMARD use from 2014 to
2023 in a national registry and examine the patient factors associated with the adoption of these newer drugs.

Methods: Data derive from RISE, a national, EHR-enabled rheumatology registry. Included patients were ≥ 18 years old and
had 2 ICD codes for RA 30 days apart between 2014 and 2023. Patients’ b/tsDMARD use and disease activity scores were
extracted after the index date, defined as the date of the second RA code. Patient characteristics included age, sex, race

Table 2: Comparison of Clinical Outcomes, Healthcare Utilization and Costs of the Care Pathway Cohort vs. Usual Care
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and ethnicity, area deprivation index, and insurance. To examine trends in b/ts DMARD use, we performed a run chart anal-
ysis in which the outcome was the percentage of patients using each category of b/tsDMARD among all RA patients with a
visit in a given month after their index date. Using multi-level logistic regression, in which we accounted for repeated

Percent of individuals with RA on any biologic or targeted synthetic DMARD in RISE by month, from 2014 – 2023. Individuals without a visit in a
given month were excluded from that month.
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measures within patients, and in which patients were clustered within practices, we assessed the association between the
use of any b/tsDMARD (yes/no) and patient characteristics. Additional analyses were conducted adjusting for RA disease
activity scores (available for 55% of observations). Finally, we analyzed whether there were interactions between year and
several variables (age, race and ethnicity, and ADI) to understand if the relationships between these variables changed
over time.

Results: A total of 360,162 individuals with RA were included, with a mean (SD) age of 60 (14) years. 77%were female, 66%
non-Hispanic white, and most had either Medicare (45%) or private (36%) insurance. We observed slowly increasing use of
b/tsDMARDs over the decade of observation (Figure); 37% of individuals used b/tsDMARDs in 2014 rising to almost 50% in
2023. The most commonly used drug categories were TNFi and abatacept throughout the study period. (Figure). Anti-
CD20 use rose until 2020 when a mild decrease occurred, corresponding to the COVID-19 pandemic. In adjusted analyses,
those who were older, Asian or Black (vs. white), or living in areas with more socioeconomic deprivation were less likely to
use b/tsDMARDs. Similar results were observed after adjusting for disease activity (Table). There were no significant interac-
tions between age, ADI, or race and ethnicity, and year.

Conclusion: The last decade has seen significant shifts in treatment among U.S. patients with RA, with growing use of
b/tsDMARDs. However, use of newer therapies was lower among older individuals, those living in areas of greater
socioeconomic deprivation, as well as among Asian and Black individuals, differences that have neither widened nor
narrowed over time. Whether these differences represent disparities in access to therapies warrants further
investigation.

Disclosure: J. Li: None; G. Schmajuk: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS),
2, UCB, 2.

Abstract Number: 2609

Drivers of Infliximab Biosimilar Uptake: A Comparative Analysis of New
Biosimilar Initiations versus Switching in a National Rheumatology
Registry

Eric Roberts1, Nick Bansback2, Chien-Wen Tseng3, Steve Shiboski4, Jing Li5, Gabriela Schmajuk6 and Jinoos Yazdany7,
1University of California, San Francisco, SF, CA, 2University of British Columbia, Vancouver, BC, Canada, 3University of
Hawai’i John A. Burns School of Medicine, Honolulu, 4University of California, San Francisco, San Francisco, 5University of
California, San Francisco, San Francisco, CA, 6UCSF / SFVA, San Francisco, CA, 7UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Biosimilars hold promise for reducing pharmaceutical expenditures, however uptake has lagged.
We analyzed the variability in new biosimilar starts and switching from bio-originator infliximab to its biosimilar counterpart
across rheumatology practices nationally.

Methods: Data came from RISE, a national registry with electronic health records from over 1100 US rheumatologists. We
included 37,560 patients age > 18 years administered infliximab (bio-originator or biosimilar) between April 2016 to
September 2022. We tested for differences in ever use of biosimilar infliximab by demographic characteristics,

5290

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



socioeconomic status and diagnosis using logistic regression. We used generalized estimating equations to assess the
adjusted effect of insurance and year of initiation on new biosimilar starts. We analyzed variation in biosimilar switching by
insurance, date of switch, and practice. We assessed the portion of the variance in switching and new starts on a biosimilar
at the practice level using the intraclass correlation coefficient.

Results: 8,196 (21.8%) infliximab users ever used a biosimilar. 52% of patients had Medicare, 43% had private insurance,
and 5% had Medicaid. Overall, 52% were 65 years or older, 70% were female, 72% were non-Hispanic white. Most patients
had rheumatoid arthritis (58%), 11% had psoriatic arthritis and 10% had ankylosing spondylitis. In our final model, the stron-
gest predictors of ever receiving biosimilar infliximab were insurance (Medicaid OR = 1.62, 95%CI 1.14-2.29; Private OR =
1.36, 95%CI 1.08-1.73 compared to Medicare) and the year the patient entered the study (ranging from OR = 1.46, 95%
CI 1.08-1.97 in 2017 to OR = 5.75, 95%CI 4.66-7.08 in 2022 compared to 2016) (Table 1). Overall, 21.6% of new starts
were on a biosimilar. In 2022, new starts on a biosimilar occurred more frequently in Medicaid (55%) and private insurance

Table 1. Odds of ever using biosimilar infliximab among users in the RISE registry April 2016- September 2022 (N=37,560). *Data used in this anal-
ysis is left censored. Users with a first year of use in 2016 are a mix of prevalent and incident users. **Patients were only assigned to one diagnosis
category: PSA>AS>RA ***Age was not controlled for in multivariable models as age > 64 is highly correlated with Medicare insurance.
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(51%) compared to Medicare (37%) (Figure 1). Overall, 11.6% of prevalent bio-originator infliximab users switched to a bio-
similar, and switching was lowest among Medicare beneficiaries (7% vs. 14.2% in Medicaid and 16.9% among privately
insured). Switching became more likely over time (63.1% of switches occurred in 2021 or 2022). Across practices, the
median proportion of patients switched from bio-originator to biosimilar was 10% (IQR=4.2-19%) but 37 practices switched
>20% of their patients (Figure 2). Practice-level differences explained 37% of the variation among new biosimilar starts and
34% of the variation among those switching to a biosimilar.

Conclusion: Our findings underscore two critical areas for enhancing biosimilar infliximab use: 1) increasing switching
among prevalent users, since using a biosimilar was significantly more common among new users than prevalent
users, and 2) increasing uptake among Medicare beneficiaries initiating treatment. Significant variation in uptake
across practices also suggests that local switching policies are likely key drivers of uptake. Given that only 21.8% of
patients ever used a biosimilar, promoting switching is crucial to increase biosimilar competition and potentially reduce
prices.

Disclosure: E. Roberts: None; N. Bansback: None; C. Tseng: None; S. Shiboski: None; J. Li: None; G. Schmajuk:
None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2.

Figure 1. Predicted probability of starting on biosimilar infliximab among new users of infliximab by insurance and year-initiated infliximab in the
RISE registry from April 2016 to September 2022.

Figure 2. Percent of patients switching to biosimilar infliximab by September 2022 among patients started on bio-originator in 155 practices in
RISE with at least 20 patients started on bio-originator infliximab. Each bar represents one practice Disclaimer: This data was supported by the
ACR’s RISE Registry. However, the views expressed represent those of the authors, not necessarily those of the ACR.
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Abstract Number: 2610

Treatment Concordance of Asynchronous Virtual Visits Compared to
Traditional In-person Visits in Patients with Rheumatoid Arthritis: Results
of the Prospective, Multi-center, Randomized Controlled TELERA Trial

Johannes Knitza1, Johanna Mucke2, Manuel Grahammer3, Sebastian Kuhn1, Nicolas Vuillerme4, Felix Muehlensiepen5,
Gerhard Krönke6, Georg Schett7, Ann-Christin Pecher8 and Martin Krusche9, and the TELERA Study Group, 1Institute for
Digital Medicine, University Hospital Marburg, Philipps-University Marburg, Marburg, Germany, Marburg, Germany,
2Heinrich-Heine-University, Duesseldorf, Germany, 3ABATON, Berlin, Germany, 4AGEIS, Université Grenoble Alpes,
38000 Grenoble, France, Grenoble, France, 5Center for Health Services Research, Faculty of Health Sciences
Brandenburg, Brandenburg Medical School Theodor Fontane, Rüdersdorf, Germany, Berlin, Germany, 6Rheumatology,
Charité, Berlin, Germany, 7Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 8Interdisciplinary
Center of Rheumatic Diseases (INDIRA), University Hospital Tuebingen, Tuebingen, Germany, Tübingen, Germany, 9III
Department of Medicine, Division of Rheumatology and Systemic Inflammatory Diseases, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany, Hamburg, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Health Services Research II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Access to rheumatology care is becoming increasingly limited, necessitating a re-evaluation of
patient pathways. The objective of this study was to evaluate a new patient pathway promoting patient empowerment,
including remote patient monitoring (RPM) and asynchronous electronic visits (e-visits) in patients with rheumatoid arthri-
tis (RA).

Methods: In this prospective, multi-center, randomized controlled trial performed at four German university outpatient ser-
vices, adult patients with established RA and able to use a smartphone were included. Patients and rheumatologists used
a tele-rheumatology platform to document and visualize the results of a self-performed quick CRP-test, self-performed joint
count, and electronic patient-reported outcomes (ePROs) in between a baseline in-person visit (T0) and a three-month
follow-up (T1). The treating rheumatologist recorded the treatment decision and patients recorded their therapeutic prefer-
ence. Two independent randomized tele- rheumatologists from different university centers were given access to this infor-
mation and the medical history via the tele-rheumatology platform. Based on this information they determined a remote
asynchronous treatment decision (escalate, maintain, deescalate). The primary outcome was treatment concordance of
in-person and tele-rheumatologists. Concordance of patients’ preferences and rheumatologists’ treatment decisions was
assessed. Likelihood of patients to recommend e-visits to other patients was investigated using the net promoter
score (NPS).

Results: 115 consecutive RA patients were recruited between August 12th 2021 and November 27th 2023 of which
114 patients were included in the analysis presented. 92/114 (80.7%) were female, mean age was 51.6 years and mean dis-
ease duration was 8.6 years, see table 1. Overall treatment concordance of F2F- and tele-rheumatologists was 72.9%, see
Fig. 1A. 12.3% of discordant decisions represented deviations of maintaining / deescalating treatment. Concordance was
highest for maintaining treatment regimen (85.2%), followed by treatment escalation (60.6%) and de-escalation (46.7%).
Concordance between patient preference and in-person rheumatologists was 67.3%, see Fig. 1B. Concordance of tele-
rheumatologists was 77.1%, see Fig. 1C. Patient recommendation rate of e-visits was mixed at T0 with a NPS of - 23.7%
(promoters(9-10): 24.6%; detractors(1-6): 48.2%; mean ± SD 6.6 ± 2.5) and slightly increased at T1 with a NPS of
-17.9% (promoters(9-10):27.4%; detractors(1-6): 45.3%; mean ± SD 6.2 ± 3.1).
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Conclusion: TELERA is the first trial to investigate treatment decisions by asynchronous virtual visits compared to traditional
in-person visits in rheumatology. The high treatment concordance observed in virtual visits, especially in stable patients
where treatment can be maintained, demonstrates the feasibility and potential to alleviate rheumatology pressures.

Disclosure: J. Knitza: ABATON GmbH, 1, Sanofi, 5, 6; J. Mucke: Sanofi, 5; M. Grahammer: ABATON GmbH, 8;
S. Kuhn: MED.digital, 8; N. Vuillerme: None; F. Muehlensiepen: AbbVie, 5, 6, Novartis, 1, 5, 6; G. Krönke: Kyverna
Therapeutics Inc, 5, 6; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics,
6, Novartis, 6; A. Pecher: Sanofi, 5; M. Krusche: Sanofi, 5.

Table 1. Patient demographics.
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Abstract Number: 2611

Continuation versus Temporary Interruption of Immunomodulatory
Agents in Case of an Infection in IRD Patients: Results of a Randomized
Controlled Trial

Merel Opdam1, Nathan den Broeder2, Reinout van Crevel3, Lisa Schapink4, Léon Raijmakers4, Jasper Broen5, Lise
Verhoef4 and Alfons den Broeder1, 1Sint Maartenskliniek, Ubbergen, Netherlands, 2Sint Maartenskliniek, Ubbergen,
Gelderland, Netherlands, 3Radboudumc, Nijmegen, Netherlands, 4Sint Maartenskliniek, Nijmegen, Netherlands,
5M�axima Medical Centre, Eindhoven, Netherlands

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Immunomodulatory agents (IA) are widely used for the treatment of inflammatory rheumatic dis-
eases (IRDs). Although IA are safe and effective, management of infections and infection risk remains an issue. It is unclear
how physicians should act in case of an intercurrent infection. Most guidelines and Summaries of Product Characteristics
recommend temporary interruption, but based on indirect evidence, continuation of IA might be an equally safe and perhaps
better treatment option regarding infection outcome. The aim of this study was to assess the effect of continuation of IA ver-
sus temporary interruption in case of an infection.

Methods: This study is a two arm, open-label, pragmatic, explorative randomized controlled strategy study among IRD
patients using IA in The Netherlands. At baseline, participants were randomized 1:1 into continuation or temporary interrup-
tion of IA during their first clinically relevant infection, stratified for the use of TNF inhibitors, oral glucocorticoids and risk of
severe COVID-19 (based on the categorization of the CDC). Primary outcome was the proportion of patients with a serious
infection (requiring hospitalisation or intravenous treatment), analysed in the intention-to-treat (ITT) population using the
Cochran-Mantel-Haenszel risk difference and confidence interval. The ITT population consisted of all patients who experi-
enced at least one clinically relevant infection. Secondary analyses included Complier Average Causal Effect (CACE) analy-
ses, taking into account non-compliance. This trial is registered in the Dutch Trial Register (NL8922).

Results: In total, 1142 patients were included with a total follow-up time of 1667 patient years. The ITT population consisted
of 474 patients. In table 1, patient, treatment and disease characteristics for the entire study population and the ITT popula-
tion are shown. Serious infections occurred in 12/233 patients (5.15%) in the temporary interruption group and in 9/241
(3.73%) in the continuation group, resulting in an adjusted risk difference of 1.71% (95% CI -1.99 to 5.39) (figure 1).

Figure 1. Flow diagram from included patients to patients with serious infection
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Figure 2. Adjusted risk differences in different subsets of the population with 95% confidence interval
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Subanalyses in different subsets of the study population showed similar adjusted risk differences (figure 2). The CACE
method showed a risk difference of 4.51 (95% CI -7.32 to 16.34) favouring continuation.

Conclusion: Exploratively, we found similar infection outcomes between temporary interruption and continuation of IA dur-
ing an infection. The findings of these study suggest that continuation of IA might be a safe option.

Disclosure: M. Opdam: None; N. den Broeder: None; R. van Crevel: None; L. Schapink: None; L. Raijmakers:
None; J. Broen: None; L. Verhoef: None; A. den Broeder: abbvie, 5, celltrion, 5, galapagos, 5, gilead, 5, lilly, 5, novar-
tis, 5, Pfizer, 5.

Abstract Number: 2612

Two-Week Methotrexate Discontinuation in Autoimmune Rheumatic
Diseases Patients Vaccinated with Recombinant Herpes Zoster Vaccine:
An Interim Analysis of a Prospective Randomized Phase 4 Study

Ana Cristina Medeiros-Ribeiro1, Joao de Oliveira2, Nadia Aikawa3, Sandra Pasoto2, Leonard Kupa2, Carla Goncalves
Schahin Saad4, Luciana Parente2, ANA PAULA ASSAD2, Eduardo Borba2, Emily Figueiredo Neves Yuki2, Andrea
Shimabuco4, Karina Bonfiglioli2, Diogo Domiciano2, Percival Sampaio-Barros4, Andre Franco2, Julio Moraes5, Murillo
Dorio2, Claudia Goldenstein-Schainberg2, Henrique Carriço Da Silva2, Lucas Guimarães2, Fernanda Chaer6, Caio Laguna
Reis de Carvalho2, Henrique Dalmolin2, Clovis Silva7 and Eloisa Bonfa2, 1Rheumatology Division, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Jose Dos Campos, Brazil, 2Rheumatology Division,
Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, São Paulo, SP,
Brazil, 3Rheumatology Division and Pediatric Rheumatology Unit, Hospital das Clinicas HCFMUSP, Faculdade de
Medicina, Universidade de São Paulo, São Paulo, SP, Brazil, 4Rheumatology Division, Hospital das Clinicas HCFMUSP,
Faculdade de Medicina, Universidade de Sao Paulo, São Paulo, SP, Brazil, 5Rheumatology Division, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, Brazil, Jundiai, Brazil, 6Rheumatology
Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Santos, Brazil,
7Rheumatology Division and Pediatric Rheumatology Unit, Instituto da Criança e do Adolescente, Hospital das Clinicas
HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, São Paulo, SP, Brazil

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Temporary methotrexate (MTX) discontinuation may enhance vaccine immune response, but
there are no data for the recombinant zoster vaccine (RZV). This study assessed if a 2-week MTX discontinuation
post-vaccine dose could enhance immunogenicity and maintain safety in autoimmune rheumatic disease (ARD)
patients.

Methods: This is a single-center, prospective, randomized, investigator-blinded, interventional study, of 202 adult ARD
patients under remission/low disease activity for at least 3 months, with stable DMARD dose and prednisone ≤ 5mg/day.
Patients were randomized (1:1) to discontinue MTX (MTX-hold) for 2 weeks after each vaccine dose on V1 (day 0) and V2
(day 42) or continue MTX (MTX-maintain). Blood samples were collected before the 1st dose (V1) and 6 weeks after the
2nd dose (V3). The primary endpoint was the enhancement of immune response, and the secondary endpoint was the rate
of disease flares at V3. Humoral response was defined as an anti-gE antibody concentration ≥4 times the lower limit of
detection (0.02mIU/mL) in initially seronegative subjects, and as an antibody concentration ≥4 times the prevaccination level
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in initially seropositive subjects ( >0.02 mIU/mL), assessed by an in-house ELISA. Geometric mean titers (GMT) and factor
increase in GMT (FI-GMT) were calculated. Flare was defined according to clinical judgment/need for change/increase in
therapy or an increase in DAS28-CRP >1.2 or increase in DAS28-CRP >0.6 if baseline DAS28-CRP >3.2 for rheumatoid
arthritis (RA); >3 points increase in SLEDAI 2K for systemic lupus erythematosus (SLE); >0.9, increase in ASDAS for axial
spondiloarthritis (axSpA) or worsening in DAPSA for psoriatric arthritis (PsA).

Results: In the interim analysis of 172 ARD patients randomized to date, 75 (32 MTX-hold and 43 MTX-maintain) had com-
plete data for V1/V3: 45 RA, 11 PsA, 10 SLE, 9 other ARDs. Groups were balanced for age (p=0.423), sex (p=0.720), dis-
ease distribution (p=0.625), MTX dose (p=0.979), use of glucocorticoid (p=0.615), combined therapy with other
immunossupressors (p=0.472), and biological therapies (p=0.270). At V3, MTX-hold and MTX-maintain groups showed
similar frequencies of humoral immune responses (96.7% vs. 97.7%; p >0.999). MTX-hold group had higher post-
vaccination GMT [10.4 (7.9-13.8) vs. 5.8 (4.2-8.1), p=0.012] and FI-GMT [66.3 (41.1-107.1) vs. 36.3 (24.6-53.5),
p=0.049] compared to MTX-maintain. For patients older than 60 years (n=32, 16 in each arm), MTX-hold had higher GMT
in comparison to MTX-maintain [11.0 (6.9-17.6) vs. 5.4 (3.1-9.5), p=0.045], but the benefit was not statistical significant
for patients under 60 years-old [9.9 (6.8-14.4) vs. 6.1 (4.0-9.5), p=0.133] (Figure 1). Flare rates at V3 (9.4% vs 7.0%, p
>0.999) were low and comparable between the groups. Nomoderate/severe adverse events were reported, with higher fre-
quencies of fever (p=0.033) and chill (p=0.016) after 1stdose in MTX-hold. No cases of herpes zoster were detected
up to V3.

Conclusion: A 2-week MTX discontinuation after each dose of the RZV significantly boosts the immune response, without
differences in the flare rates. This approach shows promise in enhancing vaccine immunogenicity in ARD patients.
(ClinicalTrials NCT05879419)

Disclosure: A. Medeiros-Ribeiro: GlaxoSmithKlein(GSK), 5; J. de Oliveira: None; N. Aikawa: GlaxoSmithKlein(GSK),
5; S. Pasoto: GlaxoSmithKlein(GSK), 5; L. Kupa: GlaxoSmithKlein(GSK), 5; C. Saad: GlaxoSmithKlein(GSK), 5;
L. Parente: AstraZeneca, 6, Janssen, 6; A. ASSAD: GlaxoSmithKlein(GSK), 5; E. Borba: None; E. Figueiredo Neves
Yuki: GlaxoSmithKlein(GSK), 5; A. Shimabuco: None; K. Bonfiglioli: None; D. Domiciano: None; P. Sampaio-Bar-
ros: None; A. Franco: None; J. Moraes: None; M. Dorio: None; C. Goldenstein-Schainberg: None; H. Carriço Da
Silva: None; L. Guimarães: None; F. Chaer: None; C. Carvalho: None; H. Dalmolin: None; C. Silva:
GlaxoSmithKlein(GSK), 5; E. Bonfa: GlaxoSmithKlein(GSK), 5.

Comparison of the concentration of post-vaccination anti-gE antibodies between the MTX-hold and MTX-maintain groups in the interim sample
and according to age.
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Abstract Number: 2613

Vaccination Is Associated with Lower Risk of Parenchymal Lung Disease
in Patients with Rheumatoid Arthritis After COVID-19: Results from a
Prospective Study

GregoryMcDermott1, Ritu Gill2, Suzanne Byrne3, Staci Gagne3, Emily Kowalski3, XiaosongWang4, Grace Qian4, Katarina
Bade3, Kevin Mueller3, Alene Saavedra3, Kathleen Vanni4, Caleb Bolden5, Naomi Patel5, Krishan Guzzo3, Marcy Bolster5,
Shruthi Srivatsan5, Pierre-Antoine Juge6, Tracy J Doyle7, Zachary Wallace8 and Jeffrey Sparks9, 1Brigham and Women’s
Hospital, Brookline, MA, 2Beth Israel Deaconess Medical Center, Boston, MA, 3Brigham and Women’s Hospital, Boston,
MA, 4Brigham and Women’s Hospital, Boston, MA, 5Massachusetts General Hospital, Boston, MA, 6Departement of
Rheumatology, AP-HP, Bichat Hospital, Boston, MA, 7Brigham and Women’s Hospital, West Roxbury, MA,
8Massachusetts General Hospital, Newton, MA, 9Brigham and Women’s Hospital and Harvard Medical School, Boston,
MA, USA, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: RA is associated with several forms of parenchymal lung disease, including interstitial lung disease
(ILD), bronchiectasis, and emphysema. Acute COVID-19 and other respiratory viruses may be a trigger for long-term pulmo-
nary sequelae in some, and patients with RA may be susceptible to pulmonary damage due to propensity for lung inflamma-
tion and fibrosis. The relationship between RA disease and treatment-related factors, respiratory viral infection, and RA-
related lung disease remains unclear. Therefore, we performed a prospective study investigating the pulmonary health of
patients with RA after COVID-19.

Methods: The RA and Sequelae of COVID-19 Affecting the Lungs study (RheumSCAN) enrolled patients with RA with prior
COVID-19 at a large academic healthcare system (2022-2024). All participants enrolled 6-12 months after COVID-19 and
completed surveys, high-resolution computed tomography (HRCT) chest imaging, pulmonary function tests, and had phys-
ical examination to collect RA disease activity. All HRCT scans were reviewed by three expert thoracic radiologists and
scored for interstitial lung abnormalities, bronchiectasis, or emphysema. Data on COVID-19 severity, hospitalization, vacci-
nation status, and symptom duration were collected by review of electronic health records and surveys. We compared RA
patients with and without RA-related lung disease at the study visit using descriptive statistics and multivariable logistic
regression.

Results: To date, 81 patients with RA (median RA duration 8.4 years, 79% female, 67% seropositive) completed the
RheumSCAN study visit. The median duration from COVID symptom onset to study enrollment was 295 days. A total of
21 patients (26%) had evidence of ILD, bronchiectasis, and/or emphysema on chest HRCT imaging (Figure 1). ILD was
the most common RA-related lung disease, occurring in 15%. Participants with RA-related lung diseases were older (mean
66.2 vs. 58.1 years, p=0.03), more likely to be ever smokers (57% vs. 30%, p=0.03), and more likely to be rheumatoid
factor-positive (71.4% vs. 36.7%, p=0.007) (Table 1). There were no associations between RA-related lung disease,
DMARD use, or RA disease activity measured by CDAI. Participants receiving 3 or more COVID-19 vaccines were less likely
to have RA-related lung disease compared to those who received 0-2 COVID vaccines prior to infection. In multivariable
models adjusted for age, sex, and smoking status (Table 2), receiving 3 or more COVID-19 vaccines was associated with
significantly lower odds of RA-related lung disease after COVID-19 (OR 0.28 95%CI 0.08-0.96, compared to those receiving
2 or fewer).
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Conclusion: In this prospective study evaluating lung health among patients with RA within 1 year of COVID-19 infection,
the prevalence of ILD, bronchiectasis, or emphysema was 26%. Presence of RA-related lung disease after COVID-19 infec-
tion was associated with ever smoking status and having received two or fewer COVID-19 vaccines. These results further
emphasize the importance of COVID-19 vaccination in the RA population and suggest that viral infection may trigger the
development of lung disease in RA.
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Disclosure: G. McDermott: None; R. Gill: None; S. Byrne: None; S. Gagne: None; E. Kowalski: None; X. Wang:
None; G. Qian: None; K. Bade: None; K. Mueller: None; A. Saavedra: None; K. Vanni: None; C. Bolden: None;
N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius Health, 2, FVCHealth, 2;K. Guzzo: None;M. Bolster: ABIM, 6, ACR, 4, Cor-
bus, 5, Cumberland, 5, Elsevier, 2, Genentech, 5, Medscape, 6, Merck Manual, 6, Rheumatology Reasearch Founda-
tion, 5; S. Srivatsan: None; P. Juge: Nordic, 6; T. J Doyle: Bayer, 5, Sanofi, 3; Z. Wallace: Amgen, 2, 5, BioCryst,
2, MedPace, 2, PPD, 2, Sanofi, 5, Zenas, 2; J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5,
Gilead, 2, Janssen, 2, Pfizer, 2, UCB, 2.

Abstract Number: 2614

Risk of New Onset of Immune-Mediated Diseases After Sars-Cov-2
Infection: A Systematic Review and Meta-Analysis

Ana Milena Gil1, Juli�an Barahona-Correa2, Jorge Bruce Fl�orez-Su�arez3, Daniel Fern�andez-Ávila4 and Zulma Cucunub�a1,
1Department of Clinical Epidemiology and Biostatistics, Pontificia Universidad Javeriana, Bogot�a, Colombia, 2Division of
Rheumatology, Pontificia Universidad Javeriana - Hospital Universitario San Ignacio, Bogot�a, Colombia, 3Department of
Immunology, Universidad Nacional de Colombia, Bogot�a, Colombia, 45Hospital San Ignacio, Colombia, BOGOTA,
Colombia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Figure 1: Study flow diagram summarizing the results of the literature search.
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Background/Purpose: The association between SARS-CoV-2 infection and the new onset of immune-mediated diseases
is a topic of interest given the conflicting evidence available. This systematic review and meta-analysis aims to estimate the
risk of immune-mediated diseases following SARS-CoV-2 infection.

Methods: Analytical observational studies reporting immune-mediated diseases after confirmed SARS-CoV-2 infection,
compared to individuals without infection history, were included. Thirty-nine immune-mediated diseases were defined as
outcomes of interest. Studies that included diagnosis within the first 30 days post-infection were excluded. Searches were

Figure 2. Random effects meta-analysis of risk of new onset of immune-mediated diseases after SARS-CoV-2 infection.
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conducted on June 27th, 2023, in PubMed, EMBASE, CINAHL, Web of Science, and Europe PMC. Two reviewers indepen-
dently conducted selection, data extraction, and quality assessment. Relative risks were pooled using a random-effects
model and the Mantel-Haenszel method. PROSPERO (CRD42023472446).

Results: Eight studies met the eligibility criteria. Meta-analyses were conducted for 12 outcomes of interest using data
from six studies. The SARS-CoV-2 exposed group exhibited significantly higher risks for 11 conditions: Behçet’s dis-
ease, spondyloarthritis, systemic sclerosis, systemic lupus erythematosus, polymyalgia rheumatica, psoriasis, rheuma-
toid arthritis, Sjögren’s syndrome, type 1 diabetes, vasculitis, and inflammatory bowel disease. The range of the
associations varied between 2�31(95% CI: 1�87-2�85) for systemic sclerosis to 3�71 (95% CI: 1�18-11�72) for Behçet’s
disease. Guillain-Barré syndrome and type 1 diabetes (in the pediatric population) showed no evidence of association
with SARS-CoV-2 infection.

Conclusion: Our results support a higher risk of developing at least 11 immune-mediated diseases after the acute
phase (≥ 30 days) of SARS-CoV-2 infection. As autoimmunity has been identified as a hallmark of post-COVID-19 syn-
drome, an increase in the frequency of immune-mediated diseases is expected in the coming years. Healthcare profes-
sionals and stakeholders should be aware of these findings to prioritize research and public health surveillance. We
thank the Colombian Association of Rheumatology (ASOREUMA) for their support. This work was supported by the
Ministerio de Ciencia, Tecnología e Innovaci�on de Colombia, MinCiencias, as part of the AGORA Project.(Contract
No. 637-2022)

Disclosure: A. Gil: None; J. Barahona-Correa: None; J. Fl�orez-Su�arez: None; D. Fern�andez-Ávila: None;
Z. Cucunub�a: None.
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Prevalence of and Factors Associated with Developing Long COVID
Among Patients with Autoimmune Rheumatic Diseases: A Retrospective
Cohort Analysis of National U.S. Data

Namrata Singh1, Jerrod Anzalone2, Lesley Jackson3, Sandra Safo4, Zachary Butzin-Dozier5, Kaleb Michaud6, Holland
Stevenson6, Maria I. (n"Maion") Danila7, Jasvinder Singh8 and Rena Patel9, 1University of Washington, Bellevue, WA,
2University of Nebraska Medical Center, Omaha, 3University of Alabama at Birmingham, Birmingham, AL, 4University of
Minnesota, Minneapolis, MN, 5University of California Berkeley School of Public Health, Berkeley, CA, 6University of
Nebraska Medical Center, Omaha, NE, 7University of Alabama at Birmingham (UAB), Birmingham VA Medical Center,
Birmingham, AL, 8Baylor College of Medicine, Birmingham, AL, 9University of Alabama at Birmingham, Birmingham

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Patients with Autoimmune Rheumatic Diseases (AIRDs) are at higher risk of severe COVID-19
outcomes, with greater risk among those with multiple comorbidities, using specific medications (rituximab), or with
active disease. However, little is known about prevalence of or factors associated with Long COVID among patients
with AIRDs.
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Table 1. Descriptive Statistics for Propensity Score Matched Patients with and without AIRD with COVID-19 Infection Documented Between
October 2021 and March 2023

Figure 1. Multivariable Cox Proportional Hazards for Long COVID in a Matched AIRD and non-AIRD Control Cohort of Patients with COVID-19
Infection Documented Between October 2021 and March 2023
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Methods: This retrospective cohort study used electronic health record (EHR) data from the National COVID Cohort Collab-
orative (N3C) to study the association between AIRD and Long COVID among patients with first incident COVID-19 infection
between October 2021 and March 2023 with follow-up through March 2024. We defined the primary outcome of develop-
ing Long COVID with ICD-10 code U09.9 or a Long COVID clinic visit documented from day 30 to day 365 after index
COVID-19 infection.

We defined the primary exposure of AIRD using ≥2 AIRD diagnostic codes for various AIRD types (e.g., rheumatoid arthritis,
polymyalgia rheumatica, spondyloarthritis, SLE, polymyositis/dermatomyositis, systemic sclerosis, and systemic vasculitis)
before index COVID-19 infection. We compared patients with AIRD to patients without AIRD in a propensity score matched
cohort (1:1 on age, sex, race/ethnicity, data partner site) using multivariable Cox regression modeling. We also adjusted for
tobacco/substance usage, comorbidity burden, SARS-CoV-2 variant-dominant periods, acute COVID-19 severity, COVID-
19 reinfections, COVID-19 vaccinations, and data partner site. In secondary analyses, we explored additional associations of
AIRD medications (glucocorticoids, non-biologic disease modifying anti-rheumatic drugs [DMARDs], bDMARDs, rituximab,
tsDMARDs, and other immunosuppressives [e.g., azathioprine]) and AIRD type with Long COVID.

Results: In our matched cohort of 135,442 patients, 67,721 (50%) were patients with AIRD, noting good balance
between AIRD and non-AIRD patients (Table 1). We observed Long COVID in 2.1% of total patients, including 2.8%
among AIRD and 1.4% among non-AIRD patients (p< 0.001). After adjusting, AIRD patients had a 62% increased risk

Figure 2. Multivariable Cox Proportional Hazards for Long COVID among patients with AIRD with with COVID-19 Infection Documented Between
October 2021 and March 2023
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of Long COVID compared to non-AIRD patients (aHR 1.62, 95% CI 1.50-1.76; Figure 1). Among patients with AIRD,
SARS-CoV-2 infection during the Delta-dominant variant period, having reinfection(s), higher acute COVID-19 severity,
having pulmonary disease, obesity, being exposed to rituximab, glucocorticoids, or other immunosuppressive medica-
tions were associated with an increased risk of Long COVID (Figure 2). No differences in risks of Long COVID were
observed between AIRD types.

Conclusion: We observed an increased risk of developing Long COVID among AIRD patients compared to non-AIRD
patients. The development of Long COVID in AIRD patients was strongly associated with having severe index COVID-19
infection, concomitant pulmonary disease, and use of rituximab and glucocorticoids. These data point to the need to miti-
gate potential risk factors associated with developing Long COVID among AIRD patients to minimize the long-term impact
of COVID-19 infection in these patients.

Disclosure: N. Singh: None; J. Anzalone: None; L. Jackson: None; S. Safo: None; Z. Butzin-Dozier: None;
K.Michaud: None;H. Stevenson: None;M. Danila: AbbVie/Abbott, 2, Pfizer, 5; J. Singh: Adaptimmune Therapeutics,
2, Adept Field Solutions, 2, Aebona Pharmaceuticals, 11, Amarin, Viking and Moderna pharmaceuticals, 11, Atai life
sciences, Kintara therapeutics, Intelligent Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceu-
ticals, Atyu biopharma, Ad, 11, Charlotte’sWeb Holdings, 11, Clinical Care options, 2, Enzolytics Inc, 11, Fidia, 2, Focus
forward, 2, GeoVax Labs, 11, Intuitive Surgical Inc./Philips Electronics North America, 12, food and beverage pay-
ments, Jupiter Life Science, 2, MedIQ, 2, Medscape, 2, Medusas, 2, Navigant consulting, 2, Pieris Pharmaceuticals,
11, PK Med, 2, Practice Point communications, 2, Putnam associates, 2, ROMTech, Atheneum, Clearview healthcare
partners, American College of Rheumatology, Yale, Hulio, Horizon Pharmaceuticals/DINORA, Frictionless Solution,
2, Schipher, 2, Seres Therapeutics, 11, speaker’s bureau of Simply Speaking, 6, Tonix Parmaceuticals, 11, Trio Health,
2, Two Labs Inc, 2, UBM LLC, 2, WebMD, 2, Zimmer Biomet Holdings, 5; R. Patel: None.
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Associations of Circulating Inflammatory Cytokines with Long COVID
Among Patients with Systemic Autoimmune Rheumatic Diseases

Jeffrey Sparks1, Xiaosong Wang2, Pui Lee3, Kailey Brodeur4, Miao Lin5, Naomi Patel5, Yumeko Kawano6, Abigail Schiff7,
Andrew King5, Jennifer Hanberg6, Shruthi Srivatsan5, Emily Kowalski6, Colebrook Johnson5, Kathleen Vanni6, Zachary
Williams5, Grace Qian2, Caleb Bolden5, Kevin Mueller6, Katarina Bade6, Alene Saavedra6, Rathnam Venkat8 and Zachary
Wallace9, 1Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, Boston, MA, 2Brigham and
Women’s Hospital, Boston, MA, 3Boston Children’s Hospital, Newton, MA, 4Boston Children’s Hospital, Cumberland, RI,
5Massachusetts General Hospital, Boston, MA, 6Brigham and Women’s Hospital, Boston, MA, 7Brigham and Women’s
Hospital, Cambridge, MA, 8Tufts University School ofMedicine, Boston, MA, 9Massachusetts General Hospital, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Infection-related Rheumatic Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: While the incidence of severe acute COVID-19 has decreased, post-acute sequelae of COVID-19
characterized by prolonged symptoms, or ‘long COVID,’ is common and associated with lower quality of life and morbidity.
Long COVID may be in part driven by systemic inflammation and immune dysregulation. Patients with systemic autoimmune
rheumatic diseases (SARDs) may be at risk for long COVID due to underlying altered immunity, immunosuppressive drug
use, and propensity for systemic inflammation. Thus, identifying inflammatory biomarkers for long COVID may be helpful
to identify biologic pathways and develop diagnostic tests.

5306

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Methods: We investigated biomarkers of inflammation and long COVID using RheumCARD, a prospective study of people with
prevalent SARDs with COVID-19 from a large healthcare system. Participants are recruited ≥28 days following onset of acute
COVID-19 to answer surveys and provide blood samples (March 2021 to July 2023). Circulating cytokines were measured in
serum using the Olink Target 48 cytokine panel. If patients were on a DMARD targeted to a cytokine (e.g., TNF), that result was
excluded. In the primary analysis, long COVID was defined as symptoms persisting for ≥28 days, comparing those with
vs. without long COVID. We performed subgroup analyses among those with inflammatory arthritis, pre-Omicron variants, Omi-
cron variants, remission/low disease activity, moderate/high disease activity as well as a more stringent definition of long COVID
(≥90 days of persistent symptoms). We compared cytokine levels between those with vs. without long COVID using linear
regression.

Results:We analyzed a total of 201 participants (mean age 56.3 years, 81% female). The most common SARD type among
cases was inflammatory arthritis (60%), followed by connective tissue disease (22%, Table 1). IL-18 levels were lower
among those with long COVID (199 units) vs. without long COVID (221 units; p=0.001). In the multivariable analysis, long
COVID cases had lower IL-18 levels than those without long COVID (β -55 units, SE 17, p=0.0011, Table 2). There were also
associations of CSF2, IL2, and CCL6 with long COVID. IL-18 levels were consistently lower among those with long COVID in
all additional analyses (Table 3): inflammatory arthritis (p=0.021), remission/low disease activity (p=0.02), moderate/high dis-
ease activity (p=0.015), pre-Omicron variants (0.004), Omicron variants (p=0.06), long COVID defined as ≥90 days of persis-
tent symptoms (p=0.004), and vs. comparators (p=0.011).

Conclusion: In this prospective study performed among SARDs after COVID-19, lower IL-18 levels were associated with
higher risk of long COVID. This finding was robust across all analyses examined and not explained by vaccination or viral var-
iants. IL-18 induces cell-mediated immunity following infection, implicating a blunted immune response, rather than exuber-
ant hyperinflammation, as a potential mechanism for long COVID among patients with SARDs.
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Disclosure: J. Sparks: Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Gilead, 2, Janssen, 2, Pfizer,
2, UCB, 2; X. Wang: None; P. Lee: None; K. Brodeur: None;M. Lin: None; N. Patel: Amgen, 5, Arrivo Bio, 2, Chronius
Health, 2, FVC Health, 2; Y. Kawano: None; A. Schiff: None; A. King: None; J. Hanberg: None; S. Srivatsan: None;
E. Kowalski: None; C. Johnson: None; K. Vanni: None; Z. Williams: None; G. Qian: None; C. Bolden: None;
K. Mueller: None; K. Bade: None; A. Saavedra: None; R. Venkat: None; Z. Wallace: Amgen Inc., 2, 12, MITIGATE
Committee Member.
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Abstract Number: 2617

Higher Engagement with the RISE Registry Clinician Dashboard Is
Associated with Higher Performance on Rheumatology Quality
Measures, Analysis of Data from 2020 - 2022

Emma Kersey1, Jing Li2, Julia Adler-Milstein3, Jinoos Yazdany4 and Gabriela Schmajuk5, 1University of California San
Francisco, San Francisco, CA, 2University of California, San Francisco, San Francisco, CA, 3UCSF, San Francisco, 4UCSF, San
Francisco, CA, 5UCSF / SFVA, San Francisco, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The American College of Rheumatology’s Rheumatology Informatics System for Effectiveness
(RISE) web-based clinician dashboard enables quality performance monitoring and reporting in the Merit-Based Incentive
Payment System (MIPS) for participating practices. Despite substantial investment in the dashboard, whether it facilitates
improvements in quality of care is unknown. We investigated the relationship between levels of engagement with the RISE
dashboard and performance on 8 rheumatology-specific measures between 2020-2022.

Methods: We classified practices with ≥ 1 user with access to the dashboard for ≥ 6 months into 4 levels of engage-
ment using RISE dashboard audit log data based on breadth and depth of use during each year (Table 1). Engagement
categories were defined as: most (≥2 sessions/month & ≥1 measure-action/month for ≥ 6 months), moderate (some
session & measure-actions but did not meet the most engaged criteria), minimal ( >1 session & 0 measure-actions),
none (0-1 sessions). Negative binomial regression models for each measure were used to examine the relationship
between practice-level RISE dashboard engagement and quality performance. Practices with < 20 patients in the mea-
sure denominator were excluded from the analysis for that measure. Models were adjusted for EHR, year, and an offset
term to account for the number of patients in practices’ measure denominator. Incidence rate ratios were reported; lin-
ear trends between dashboard engagement and quality performance were evaluated via orthogonal polynomial
contrasts.

Caption: Cut-offs for engagement categories were determined based on the top 75th percentile of sessions and measure-actions among prac-
tices with at least 1 login. 1All statistics displayed in table 1 represent data from one year of RISE dashboard engagement 2None category of
engagement to include practices that only logged in once during the year *metrics of breadth and depth we selected to establish engagement
categories
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Results:Most of the 213 included practices were single specialty practices (96%) and used the EHR vendor Nextgen (43%).
Practices had a median (IQR) of 2 (1-4) rheumatologists and 2611 (1448-8535) patients. Among practices in 2021, 13%
were in the most engaged category, 41% in moderate, 26% in minimal, and 21% in none. The median (IQR) sessions per
year was 9 (3-19); other engagement metrics are shown in Table 1. Compared to practices with no dashboard engage-
ment, those who were most engaged had significantly higher performance on 4 of the 8 measures examined (osteoporosis
screening, RA functional status assessment, RA periodic assessment of disease activity, and HBV safety screening), even
after adjusting for covariates (Table 2; Figure 1). Three of these measures had a significant linear trend (p< 0.05) between
higher engagement and higher performance.

Conclusion: Engagement with the RISE registry clinician dashboard was associated with higher quality measure perfor-
mance on rheumatology-specific measures during a 3-year study period. Practices who were most engaged had signifi-
cantly higher quality measure performance compared to those with no engagement on half of the measures examined.
Further investigation is needed to understand how engagement with the dashboard may confer better quality measure per-
formance for some but not all measures.

Caption: Table 1 displays the number of practices reporting performance data, median (IQR) overall performance and performance stratified by
engagement for each rheumatology-specific measure. 1Measure names have been shortened to match the abstract text.
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Disclosure: E. Kersey: None; J. Li: None; J. Adler-Milstein: None; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-
Myers Squibb(BMS), 2, UCB, 2; G. Schmajuk: None.

Abstract Number: 2618

Population Health Management for Juvenile Idiopathic Arthritis in the
Pediatric Rheumatology Care and Outcomes Improvement Network

Julia Harris1, Catherine Bingham2, Sheetal Vora3, Cagri Yildirim-Toruner4, Kerry Ferraro5, Erik Friedrichsen6, Danielle
Bullock7, Jon Burnham8, Tzielan Lee9, Daniel Lovell10, Ted Wimmel11, Delores Mincarelli11, Mayur Patil12, Magen
Phillips11 and Esi Morgan13, 1Children’s Mercy Kansas City, Overland Park, KS, 2Penn State Children’s Hospital, Hershey,
3Atrium Health Levine Children’s Hospital, Charlotte, NC, 4Baylor College of Medicine/ Texas Children’s Hospital,
Houston, TX, 5JIA parent and CHOP volunteer, Lower Gwynedd, PA, 6Seattle Children’s Hospital, Seattle, 7M Health
Fairview Masonic Children’s Hospital, Minneapolis, 8Children’s Hospital of Philadelphia, Philadelphia, PA, 9Stanford
University School of Medicine, Palo Alto, CA, 10Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 11Hive
Networks, Newport, 12VSquare Infotech Inc, Edison, NJ, 13Seattle Children’s Hospital, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN) is a learning
health network with a vision that children with rheumatic disease will have excellent health outcomes under the care of highly
effective pediatric rheumatology teams. PR-COIN has initially focused its work on juvenile idiopathic arthritis (JIA) and hosts a
shared patient registry utilizing Hive Networks platform. PR-COIN incorporates population health management (PHM) as a
strategy to improving outcomes in patients with JIA. PR-COIN worked with Hive Networks to create a population manage-
ment tool to enhance PHM both at the collaborative and site level.

Figure 1. Population Management Tool Summary.
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Methods: The PR-COIN registry has collected JIA patient data from 2011 to present. Data can be stratified by demographic vari-
ables, JIA subtype, diagnosis date, provider, disease activity metrics, patient-reported outcome variables, medications, labs, and
adverse events. The PR-COIN Measures Committee has been working with Hive Networks since 2022 to create a quality mea-
sure dashboard and other functionality. PR-COIN and Hive Networks are working together to optimize the approach to PHM.

Results: The population management tool (Figure 1) was created in the PR-COIN registry to assist sites in closing quality of
care gaps for their active patients with JIA in the registry (13,500 total patients in registry and 7,393 active patients). The
summary screen functionality includes dynamic filtering and the ability to drill down to the patient level at individual PR-COIN
sites. This tool allows for identification of patients with high disease activity by assessing lists of patients with high clinical
Juvenile Arthritis Disease Activity Score values, high active joint counts, active systemic features (in patients with systemic
JIA), and active uveitis, for example. It can also track patients lost to follow-up based on the “months from last visit” variable.
Furthermore, the tool can aid in optimizing data quality by assessing variables that are “unknown” or “not reported.” The
population management tool also allows for tracking of the patient population stratified by the same variables over time
(Figure 2). This allows sites to assess their population performance for different disease activity states, in addition to stratify-
ing their population by demographics and JIA subtype for future quality improvement or research studies.

Conclusion: PHM is an important aspect of the care for patients with chronic diseases. The PR-COIN population
management tool can be used to understand characteristics and status of the entire clinic population and to identify and
address individual patients with gaps in care to improve measures performance and outcomes for all patients with JIA.

Disclosure: J. Harris: None; C. Bingham: None; S. Vora: None; C. Yildirim-Toruner: None; K. Ferraro: None;
E. Friedrichsen: None; D. Bullock: None; J. Burnham: None; T. Lee: None; D. Lovell: AstraZeneca, 12, Consultant,
money paid to employer, not individual, Bristol-Myers Squibb(BMS), 5, 12, Contract, money paid to employer, not indi-
vidual, GlaxoSmithKlein(GSK), 12, Consultant, money paid to employer, not individual, Janssen, 12, Contract, money
paid to employer, not individual, Novartis, 12, Consultant, money paid to employer, not individual, Pfizer, 12, DSMB,
money paid to employer, not individual, 12, Consultant, money paid to employer, not individual, Roche, 12, Contract,
money paid to employer, not individual, United Bioscience Corporation, 12, Consultant, money paid to employer, not
individual; T. Wimmel: Hive Networks, 3;D.Mincarelli: Hive Networks, 3;M. Patil: Hive Networks, 2, VSquare Infotech
Inc, 3; M. Phillips: Hive Networks, 3; E. Morgan: Pfizer, 5.

Abstract Number: 2619

Safety Outcomes of Routine Blood Tests for Monitoring of Biologic and
Targeted Synthetic Therapies in Inflammatory Arthritis Patients

Tali Eviatar1, Iftach Sagy2, Elad Brav2, Amir Bieber3, Victoria Furer4 and Ori Elkayam5, 1Tel Aviv Medical Center, Ramat
Gan, HaMerkaz, Israel, 2Soroka Medical Cenrter, beer sheva, Israel, 3Emek Medical Center, Clalit Health Services,
Raanana, Israel, 4Tel Aviv Medical Center, Tel Aviv, Israel, 5Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

Figure 2. Example Chart of the Population Management Stratification Variable Tool.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Patients treated with biologic or targeted synthetic (b/ts) DMARDs are recommended to perform
safety blood monitoring every 3 months in the absence of strong evidence for this recommendation, especially related to
TNF inhibitors (TNFi).

This study aimed to assess the need for routine safety blood monitoring during treatment with b/tsDMARDs.

Methods: A national health Organization (insuring �50% of the population) database retrospective cohort study. Adult
patients diagnosed with RA, SpA, PsA, and IBD treated with a b/tsDMARD as monotherapy with a follow-up of
≥12 months after the start of medication were included. Demographic and clinical data were retrieved from the elec-
tronic medical files.

A safety lab event included cytopenia, abnormal liver function tests (LFT), and kidney injury. A safety clinical event included a
new diagnosis of fatty liver, malignancy, or death.

The primary outcome was the rate of clinical safety events in patients with/without a lab event. Secondary objectives were
rate of adherence to testing every 3 months (per-protocol), and effect of DMARD mode of action, rheumatologic diagnosis,
and comorbidity on drug-related adverse events.

Results: A total of 5710 cases were included, of them 1081 (18.9%) adhered to per-protocol testing, and 4629 (81.1%) did
not. A lab safety event was recorded for 1479 (25.9%) cases, of them 38% were considered clinically meaningful, with ele-
vation of LFT being the most common (Table 1). Cases who had a lab event were more likely to adhere to per-protocol test-
ing (28 vs 16%), be older (50±16 vs 46±16 years), and have a higher Charlson comorbidity index score (2.6±2.6 vs 1.9±2.1);

Rate of Laboratory and Clinical Safety Events
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they were more likely to be diagnosed with RA (41 vs 31%), and less likely to have SpA (17 vs 23%), less likely to be treated
with a TNFi (67 vs 76%) and more likely to be treated with an IL-6i (14 vs. 3.9%) or rituximab (0.9 vs. 0.3%), p≤0.001 for all
comparisons (Table 2).

Participants with a lab event had similar rates of new malignancy (0.6 vs 0.4%, p=0.3) and death ( >0.1% vs >0.1%, p=0.5),
but higher rates of fatty liver 7.8 vs 5.7% (p=0.003) (Table 1).

In a Cox regression analysis multivariable model, being adherent to per-protocol testing (hazard ratio (HR) (95%CI) 2.2
(1.89-2.56)), CHF (1.39 (1.03-1.87), liver disease (2.35 (2.08-2.65) and being treated with IL6i (2.22 (1.6-3.08) and rituximab
(2.98 (1.7-5.24) were associated with an increased risk for all (clinical and lab) safety events (Table 3). Results were similar in
a model for lab events only. In a model for clinical events, only age (1.02 (1.01-1.03), CHF (2.29 (1.41-3.7), and liver disease
(2.79 (2.26-3.43) were associated with an increased HR.

Conclusion: Only a fifth of patients treated with b/tsDMARDs adhere to the recommended routine blood tests every
3 months. Per-protocol testing expectedly revealed more lab abnormalities, but lab events were not associated with an
increased HR for new malignancy or death. Comorbidities and being treated with IL6i and rituximab were associated with
an increased risk for all events, while TNFi and RA did not.

Demographic and clinical characteristics of inflammatory/rheumatic patients treated with a biologic or a targeted synthetic disease-modifying anti-
rheumatic drug, with and without a laboratory safety event

5314

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



There may be a rationale for differential recommendations regarding routine blood testing depending on DMARD used and
comorbidities, which may decrease health care utilization and financial costs.

Disclosure: T. Eviatar: AbbVie/Abbott, 2, 6, AstraZeneca, 2, 5, GlaxoSmithKlein(GSK), 2, Novartis, 2; I. Sagy: None;
E. Brav: None; A. Bieber: AbbVie/Abbott, 1, AstraZeneca, 1, Eli Lilly, 1, Novartis, 1; V. Furer: None; O. Elkayam: Abb-
Vie/Abbott, 1, 6, Boehringer-Ingelheim, 6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6.

Abstract Number: 2620

Education and Medication Access Needs in Rheumatology Patients
Starting NewMedications: Quality Improvement Data from a Pharmacist
Intervention

Vivianne Allsop1, Brett Glasheen2, Stephanie Khong2, Anthony Minjarez3, Natalie Morlan2, Kami Roake2, grant
Cannon4, Nadia Grant2 and Jessica AWalsh5, 1University of Utah, South Jordan, UT, 2University of Utah, Salt Lake City, UT,
3Salt Lake City Veterans Affairs Health, Salt Lake City, UT, 4University of Utah and Salt Lake City VA, Salt Lake City, UT,
5Division of Rheumatology, Salt Lake City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Cox Regression Multivariable Model for The Effect on All Safety Events (Laboratory and Clinical)
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Background/Purpose: Disease modifying anti-rheumatic drugs are a cornerstone of rheumatology care. Patient education
and support is required to optimize outcomes and minimize access barriers. Pharmacists are well suited to address these
critical needs. We present baseline data from quality improvement projects at two sites that each implemented a
pharmacist-led intervention for patients initiating new rheumatologic medication.

Methods: In April 2023 and November 2023, respectively, the rheumatology clinics at a university hospital and a Veteran’s
Affairs (VA) hospital began to implement pharmacist-led visits with patients who had been prescribed a new rheumatologic
medication. Together, the projects were titled Patient Understanding of Rheumatologic medications with Pharmacist Led
Education (PURPLE). These visits were separate from the initial visit during which the medication was prescribed, and each
visit included data gathering and counselling by the pharmacist. Pre-specified data was recorded through a structured infor-
mation system to collect demographics, time spent educating patients on specific topics, objective patient knowledge,
adherence, and medication access issues.

Results: Since the initiation of these programs, sixty-one patients from the university hospital and twenty-four patients from
the VA hospital completed an intervention visit. Demographic information is summarized in Table 1. Baseline assessment of
patient educational needs is summarized in table 2 with significant gaps noted. At the university hospital, 67% of patients
were estimated to need additional education about medication administration, 90% about management of side effects,
and 59% about drug interactions. At the VA hospital, estimates of educational needs were lower but still notable. The phar-
macist estimated that 29% of patients needed education on medication administration, 87% on management of side
effects, and 46% about drug interactions. This observation correlated with patients’ abilities to report objective informa-
tion. Table 3 highlights that medication access issues leading to prescription delays were present in the university hos-
pital setting, but not at the VA. Only 30% of the patients from the university hospital were able to start their medication
by the time of the pharmacy visit, and the time since initial prescription was similar between patients who started med-
ication and those who had not. The majority (88%) of patients at the VA had successfully started their medication by the
time of the intervention visit.

Table 1: Patient Demographics
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Conclusion: This baseline data from quality improvement projects at two different sites demonstrates that
patients have significant educational gaps. Additional education was particularly needed about management of
medication side effects and medication administration. Medication access issues were identified at the university hos-
pital but not the VA. This baseline data has successfully documented a need in our clinical settings for pharmacy edu-
cation, and further directions are to assess the success of these quality improvement projects at addressing these
issues.

Table 2: Educational Needs of Patients Newly Prescribed Anti-Rheumatic Drugs
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Disclosure: V. Allsop: None; B. Glasheen: AstraZeneca, 3; S. Khong: None; A. Minjarez: None; N. Morlan: None;
K. Roake: American Pharmacists Association, 12, book chapter author, HMP Global, 6; g. Cannon: None; N. Grant:
None; J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB
Pharma, 2, 5.

Abstract Number: 2621

Trends in Disease Activity in Rheumatoid Arthritis over 2009-2023
Utilizing DAS28-CRP Inferred from Electronic Health Records

David Cheng1, Vidul Panickan2, Andrew Cagan3, Gregory McDermott4, Mary Jeffway3, Ying Qi5, Feng Liu3, Michael
Weinblatt6, Nancy Shadick5, Tianxi Cai7 and Katherine Liao3, 1Massachusetts General Hospital, Boston, MA, 2Harvard
Medical School, Boston, MA, 3Brigham and Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital, Brookline,
MA, 5Brigham and Women’s Hospital, Boston, MA, 6Brigham and Women’s Hospital/ Harvard Medical School, Waban,
MA, 7Harvard T.H. Chan School of Public Health, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systematic measurement and documentation of disease activity in RA patients is key for monitoring
quality of care and is an important outcome and predictor in clinical studies. In the US, standardized disease activity mea-
sures are not routinely collected in clinical care but are collected in registry studies. In a prior study, we developed an algo-
rithm to infer patient-level RA disease activity using electronic health records (EHR) data. This study aimed to examine

Table 3: Adherence and Medication Access Issues
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overall trends in disease activity in a large EHR-based RA population using DAS28 inferred by the algorithm alongside trends
in a registry study where DAS28 was collected from in-person visits.

Methods: We identified RA patients who initiated a DMARD over 2009-2023 using EHR data from two large academic
medical centers. Previously we trained a neural network model to infer moderate-high disease activity (DAS28-CRP ≥3.2)
for a patient at a given time using structured EHR data (e.g., ICD codes) and concepts extracted from notes via natural lan-
guage processing (e.g., mentions of “synovitis”). DAS28-CRP from the registry was used as the gold-standard outcome for
training. This algorithm was applied to the RA EHR patients to estimate the monthly prevalence of moderate-high dis-
ease activity at DMARD initiation (1st DMARD prescription after 1st RA ICD code) and 1 and 2 years after initiation.
Local polynomial regression was used to estimate trends in prevalence over calendar time. We repeated this analysis
for patients enrolled in the registry and calculated the prevalence using DAS28-CRP collected from the registry. We
stratified the analysis in the RA EHR patients by seropositivity status (RF or anti-CCP positive), among those who had
either of these labs checked.

Results: The EHR RA population included 9,620 RA patients who initiated a DMARD, while there were 285 registry patients.
The mean age of the EHR population at DMARD initiation was 65 years, 78% female, 81%White. The trends in inferred prev-
alence of moderate-high disease activity ranged between 28-39% at DMARD initiation but decreased to 21-29% at 1 year
and 2 years after initiation. The prevalence of moderate-high disease activity decreased over 2013-2019 but increased in
2020-2023. Similar trends were observed among the registry patients using DAS28-CRP collected from the registry. Among
the smaller group of registry patients, we observed more extreme changes in trends with wider confidence intervals. In the
stratified analysis, seropositive patients exhibited a higher prevalence of moderate-high disease activity than seronegative
patients in earlier years. However, disease activity levels at 1 and 2 years after DMARD initiation converged between sero-
positive and negative patients in recent years, despite differences at initiation.

Conclusion: The overall pattern of trends based on disease activity inferred from EHR data was similar to trends based on
manually collected disease activity, demonstrating face validity. Trends among the large EHR population suggest that dis-
ease activity levels have increased in recent years since the COVID-19 pandemic and that disease activity after treatment
may be converging between seropositive and seronegative patients.

Trends in the prevalence of moderate-high disease activity among RA patients based on inferred disease activity using EHR data (top) and based
on observed measurements of DAS28-CRP collected from in-person visits among patients in a RA registry (bottom).
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Disclosure: D. Cheng: AstraZeneca, 5; V. Panickan: None; A. Cagan: None; G. McDermott: None; M. Jeffway:
None; Y. Qi: None; F. Liu: None; M. Weinblatt: Abbive, 5, Abbvie, 2, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol Myers
Squibb, 2, 5, Canfite, 11, Glaxo Smith Kline, 2, Inmedix, 11, Janssen, 5, Johnson & Johnson, 2, Lilly, 2, Novartis, 2, Pfi-
zer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2; N. Shadick: AbbVie/
Abbott, 5, AQtual, 5, BMS, 5, Janssen, 5; T. Cai: None; K. Liao: None.

Abstract Number: 2622

Quality of Care for Childhood-Onset Lupus Nephritis: Suboptimal
Completion of Disease Activity Monitoring

Emily Smitherman1, Justin Leach1, Aimee Hersh2, Melissa Mannion1, Jinoos Yazdany3 and Jeffrey Curtis4, 1University of
Alabama at Birmingham, Birmingham, AL, 2University of Utah, Salt Lake City, UT, 3UCSF, San Francisco, CA, 4University of
Alabama at Birmingham, Hoover, AL

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Measures & Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Poorly controlled childhood-onset lupus nephritis (cLN) can lead to end-stage kidney disease
(ESKD), requiring kidney replacement therapies with substantial financial and quality of life burden. It is unknown if children
with LN reliably receive guideline-concordant care. Here we assessed performance of cLN quality measures, including clin-
ical follow-up every 3 months and laboratory monitoring of nephritis and lupus disease activity at diagnosis and every
3 months.

Methods:We performed a retrospective cohort study of US-based Merative MarketScan Commercial® and 8-State Medic-
aid Research Databases 2006-2020. Childhood systemic lupus erythematosus (cSLE) was defined as: ≥ 3 outpatient or
inpatient visits with SLE International Classification of Diseases (ICD) diagnosis codes, 30-365 days apart, and age 5-18
years at first eligible code. We excluded individuals with: < 6 months of active enrollment in medical and drug coverage prior
to first SLE code and any claims for SLE drug use ≥ 6 months before the first SLE code. Among those with cSLE, our
approach to identify cLN was: ≥ 2 ambulatory or inpatient visits with ICD diagnosis codes for kidney disease, 30-365 days
apart, and occurring 90 days before or any time following first SLE code. We excluded individuals with less than 365 days

Trends in the prevalence of moderate-high disease activity by seropositivity status among RA patients with a measurement of either RF or
anti-CCP.
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of enrollment following their first cLN code. We then identified all nephritis monitoring labs (urinalysis, serum creatinine, urine
protein to creatinine ratio) and SLE disease activity monitoring labs (complement levels, double-stranded DNA [dsDNA])
using Current Procedural Terminology (CPT) codes. We categorized whether at least one outpatient visit with SLE or LN
codes and any laboratory monitoring was completed at least once during each 90-day period in the year following the first
LN code.

Results:We identified 667 individuals receiving cLN care for at least 365 days from 2006-2020. The majority of cLN patients
were female (82%) and commercially-insured (58%), with median (IQR) age at index diagnosis of 15 (13-17) years. During
the 365 days following the first LN diagnosis code, 64% of patients completed an outpatient visit at least once every 90 days
and 60% completed any LN disease monitoring - 50% urinalysis, 43% serum creatinine, and 39% urine protein to creatinine
ratio (Table 1). For SLE disease activity monitoring, 40% completed complement monitoring and 29% completed dsDNA at
least once every 90 days. Of note, in the 365 days following the first LN diagnosis code, 19% of individuals completed no LN
monitoring, 35% no dsDNA monitoring, and 29% no complement monitoring. For each monitoring type, the percentage of
individuals with at least one encounter indicating monitoring within each 90-day period decreased slightly over time
(Figure 1).

Conclusion: Using contemporary real-world data for children with cLN, we observed suboptimal completion of cLN disease
monitoring, as measured by clinical visits and laboratory assessments, in the year following first LN diagnosis code. Our next
step is to analyze the association between appropriate monitoring and development of ESKD. Based on these initial findings,
interventions are needed to improve quality of care for patients with cLN.

Disclosure: E. Smitherman: None; J. Leach: None; A. Hersh: None;M.Mannion: NIAMS K23AR081410, 5, Rheuma-
tology Research Foundation, 5; J. Yazdany: AstraZeneca, 2, Aurinia, 5, Bristol-Myers Squibb(BMS), 2, UCB, 2;
J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Aqtual, 5, Bendcare, 2, 5, Bristol-Myers Squibb(BMS), 5, Corrona, 2, 5, Crescendo,
2, 5, Eli Lilly, 2, 5, FASTER, 2, 4, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5, Moderna, 2, 5, Novartis,
2, 5, Pfizer, 2, 5, Roche, 2, 5, Sanofi, 2, 5, UCB Pharma, 2, 5.

Abbreviations: cLN = childhood-onset lupus nephritis; Cr = creatinine; uPCR = urine protein to creatinine ratio; double-stranded DNA = dsDNA.
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Abstract Number: 2623

Cardiovascular Health Is Suboptimal in Most Patients with Juvenile-Onset
Lupus and Dermatomyositis: Baseline Visit Findings from the Lupus
Erythematous and Dermatomyositis Stress and Cardiovascular Health
Cohort Study

Kaveh Ardalan1, Angel Davalos2, Hwanhee Hong2, Bryce Reeve2, Christoph Hornik2, M. Athony Moody2, Donald Lloyd-
Jones3, Eveline Wu4, Audrey Ward1, Rebecca Sadun5, Jeff Dvergsten6, Ann Reed2, Mark Connelly7 and Laura Schanberg8,
1Duke University School of Medicine, Durham, NC, 2Duke University School of Medicine, Durham, 3Northwestern
University Feinberg School of Medicine, Chicago, 4University of North Carolina School of Medicine, Chapel Hill, NC,
5Duke University, Durham, NC, 6Duke University Hospital, Hillsborough, NC, 7Children’s Mercy Kansas City/University of
Missouri-Kansas City School of Medicine, Kansas City, 8Duke University Medical Center, DURHAM, NC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Juvenile lupus (JSLE) and dermatomyositis (JDM) are associated with premature cardiovascular
disease (CVD). The American Heart Association (AHA) cardiovascular health (CVH) score is the sum of protective factors
against CVD. Childhood CVH scores in the general population predict CVD in middle age, but CVH scoring has not been
applied to JSLE or JDM patients. We present baseline data from the Lupus Erythematosus and Dermatomyositis Stress
and Cardiovascular Health (LEADS-CV) study on the status of CVH in JSLE and JDM patients, including those with
moderate-severe emotional distress.

Methods: We enrolled 83 patients (5-22yo) at Duke and UNC Children’s Hospitals, collecting self-reported (ages 12yo
+; n = 63) and parent-proxy (ages 5yo+; n = 55) data, which were analyzed separately. We assessed CVH Behaviors
(diet quality screener; PROMIS Pediatric Physical Activity) and CVH Factors (body mass index, blood pressure, non-
HDL cholesterol, HbA1c) and derived CVH Summary (CVH-S, all 6 indicators), CVH Behaviors (CVH-B), and CVH Fac-
tors (CVH-F) scores (range 0-100, 100 = ideal, 80-100 = high, 50-79 = moderate, 0-49 = low) per AHA guidelines. All
CVH scores were analyzed by subgroup (i.e. race/ethnicity, age, gender, diagnosis, steroid use, disease activity,

Table 1: Participant Characteristics
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moderate-severe emotional distress) per published T-score cutoffs for PROMIS® Pediatric Psychological Stress Expe-
riences, Depressive Symptoms, and Anxiety measures. To assess interactions with emotional distress, we compared
CVH scores for each subgroup in JSLE and JDM patients with moderate-severe emotional distress. Descriptive statis-
tics were calculated, and exploratory Wilcoxon rank sum tests were performed to assess differences in CVH score dis-
tributions by subgroup.

Results: Table 1 shows participant characteristics. No participants had ideal CVH-S or CVH-B scores and only �20%
of participants had ideal CVH-F scores (Table 1). Most participants had moderate CVH-S and low CVH-B scores, while
>40% had moderate or poor CVH-F scores (Table 1). JSLE patients had significantly worse median CVH-S, CVH-B
(parent-proxy only), and CVH-F (self-report only) scores than JDM patients (Table 2). JSLE and JDM patients ≥ 16yo
had significantly worse CVH-B scores than those < 16 yo; however, patients < 16 yo had significantly worse CVH-F
scores than those ≥ 16 yo (Table 2). Worse CVH-F was significantly associated with active disease (parent-proxy only)
and current steroid use (Table 2). Among JSLE and JDM patients with moderate-severe emotional distress, additional
associations of worse CVH-S with active disease (self-report only) and with current steroid use (parent-proxy only) were
found (Table 3).

Conclusion: CVH is suboptimal in this large cohort of JSLE and JDM patients, indicating premature loss of protection
against CVD begins in childhood. Low CVH-B is prevalent in adolescents and young adults with JSLE and JDM, indicating
a need for interventions to improve diet and physical activity in this high-risk group. Future work will identify targets for stress
reduction and CVH-B promotion in adolescents and young adults with JSLE and JDM.

Disclosure: K. Ardalan: Cabaletta Bio, 1, 2, Cure JM Foundation, 5, 12, Received funding from Cure JM Foundation to
assist ReveraGen BioPharma with clinical trial design (but did not receive funds from ReveraGen BioPharma), Rheuma-
tology Research Foundation, 6, 12, Received honorarium and travel reimbursement for participation in the Rheumatol-
ogy Research Foundation Pediatric Visiting Professorship Program; A. Davalos: None; H. Hong: None; B. Reeve:

Table 2: CVH Summary, Behaviors, and Factors Score for Self-Report & Parent-Proxy Analytic Samples Overall and by Subgroups

Table 3: CVH Scores for Participants with Moderate/Severe Emotional Distress, Stratified by Subgroup
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Novartis, 12, Guest speaker on advisory board, Observer-Reported Communication Ability (ORCA) measure, 12, part
inventor for the Observer-Reported Communication Ability (ORCA) measure, receive licensing fees., Pro Pharma
NH00006 US Meeting, 6; C. Hornik: None; M. Moody: GlaxoSmithKline (GSK), 1, Grid Therapeutics, LLC., 8, 10;
D. Lloyd-Jones: None; E. Wu: Pharming Healthcare, Inc, 1, 6, Sumitoma Pharma America, Inc, 1; A. Ward: None;
R. Sadun: None; J. Dvergsten: None; A. Reed: Duke Health Integrated Practice, 4, Duke Private Diagnostic Clinic,
4; M. Connelly: None; L. Schanberg: Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMB member, UCB, 12, DSMB
Chair.

Abstract Number: 2624

Measuring Clinically Inactive Disease at One Year in Patients with
Juvenile Dermatomyositis (JDM) in the Childhood Arthritis and
Rheumatology Research Alliance (CARRA) Registry

Jessica Neely1, Peter Shrader2, Stacey Tarvin3, Kaveh Ardalan4, Susan Shenoi5, Adam Huber6, Susan Kim7 and Hanna
Kim8, and for the CARRA Registry Investigators, 1UCSF, San Francisco, CA, 2Duke Clinical Research Institute, Durham, NC,
3Indiana University School of Medicine, Indianapolis, IN, 4Duke University School of Medicine, Durham, NC, 5Seattle
Children’s Hospital and Research Center, Mercer Island, WA, WA, 6IWK Health Centre, Halifax, NS, Canada, 7University of
California, San Francisco, CA, 8National Institute of Arthritis Musculoskeletal and Skin Diseases, National Institutes of
Health, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: While remission off medication is the goal in JDM, timely achievement of clinically inactive disease
(CID) is an important interim outcome. Data from the CARRA JDM Registry data, a multi-center North American JDM incep-
tion cohort, was evaluated to quantify the number of patients who met CID at 12 months. We also assessed baseline char-
acteristics associated with achieving CID.

Methods: The CARRA registry JDM inception cohort includes JDM patients within 6 months of diagnosis with less than
12 weeks of systemic treatment. Data from baseline and 12month (+/- 3 months) follow up visits were analyzed. The primary
outcome (CID at 12 months) was defined by modified PRINTO criteria (meet 3/3 criteria: 1) Physician Global Activity visual
analog score (VAS) 0/10, 2) creatine kinase (CK) less than 150 or other muscle enzyme elevation if CK missing, 3) Childhood
Myositis Assessment Scale (CMAS) 48+/52, Manual Muscle Testing-8 (MMT) of 78+/80, or absence of proximal weakness).
Clinical predictors assessed included demographics, clinical features, lab results, disease activity assessments and patient-
reported outcomes (Table 1). Univariate analysis to quantify baseline characteristics associated with CID was performed
using Wilcoxon rank-sum test or chi-square test. Logistic regression with backward selection of all variables in the univariate
analysis with P< 0.2 was performed with missing data imputed.

Results: 163/198 (82.3%) patients had complete data on the modified PRINTO criteria at follow-up. 40/163 (24.5%) had
CID at 12 months. Key univariate analyses comparing baseline characteristics and disease features from those who
achieved CID versus those who did not are shown in Table 1. In unadjusted univariable analysis, those who achieved CID
notably had lower patient global activity (VAS) (p= 0.02) and skin disease activity VAS (p=0.003) at baseline. In multivariable
modeling, patient global VAS remained significant (p=0.02, OR 0.84, 95%CI 0.73-0.97). The other baseline variable inde-
pendently associated with CID at 12 months was time from symptom onset to diagnosis, with shorter time increasing odds
of CID (p=0.03, OR 0.89, 95% CI 0.80-0.99).
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Conclusion: These results highlight that achievement of CID at 12 months in JDMwas met only one quarter of the time, pro-
viding a benchmark for improving care. These results highlight a need to improve overall achievement of CID, such as by
development of targeted therapies to improve disease control in JDM particularly for patients with moderate to severe dis-
ease at diagnosis. Patients with mild disease at onset by patient global disease activity, and a shorter time from symptom
onset to diagnosis tend to have better outcomes also suggesting a need to decrease time to diagnosis for patients.

Acknowledgements: CARRA, AF, IRP of NIH, NIAMS

BOLD: univariate p val<0.2 CID: clinically inactive disease, EMG: electromyography, CK: creatine kinase, LDH: lactate dehydrogenase, AST:
aspartate transaminase, ALT: alanine transaminase, CMAS: Childhood Myositis Assessment Scale, MMT8: Manual Muscle Testing 8, CHAQ:
Childhood Health Assessment Scale, PROMIS: Patient-Reported Outcomes Measurement Information System, VAS: visual analog scale out of
10 Univariable analysis was done to quantify baseline characteristics associated with inactive disease at 1 year was performed using a Wilcoxon
rank-sum test or chi-square test. All variables with a p-value of <0.2 (bold above) were included in multivariable analysis. CID defined as presence
of all 3 modified PRINTO criteria (1) Physician Global Activity visual analog score or VAS 0 /10, 2) creatine kinase ≤150, and 3) Childhood Myositis
Assessment Scale (CMAS) ≥48/52 and Manual Muscle Testing-8 (MMT-8) of ≥78/80 or “no proximal weakness” clinically). Continuous traits are
listed with median (1st and 3rd quartile). Categorical traits are listed with n (%).

Logistic regression with backward selection of all variables in the univariate analysis shown in Table 1 with P<0.2 with missing data imputed.
Shown are the baseline characteristics that remain significant after multivariable analysis with odds ratio, 95% confidence interval, and p-value
listed.
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Disclosure: J. Neely: None; P. Shrader: None; S. Tarvin: AbbVie/Abbott, 5, American Academy of Pediatrics,
4, Amgen, 5, Childhood Arthritis Rheumatology Research Alliance, 4, Pfizer, 5, Roche, 5, UCB, 5;K. Ardalan: Cabaletta
Bio, 1, 2, Cure JM Foundation, 5, 12, Received funding from Cure JM Foundation to assist ReveraGen BioPharma with
clinical trial design (but did not receive funds from ReveraGen BioPharma), Rheumatology Research Foundation, 6, 12,
Received honorarium and travel reimbursement for participation in the Rheumatology Research Foundation Pediatric
Visiting Professorship Program; S. Shenoi: cabletta, 2, Cure JM Foundation, 12, COE support at SCH, Pfizer, 2;
A. Huber: None; S. Kim: Cabaletta, 2; H. Kim: Cabaletta Bio, 1, 12, Co-Investigator, Eli Lilly, 12, Baricitinib Study
CRADA.

Abstract Number: 2625

Brain Injury Markers Correlate with Impaired Executive Function and
Disease Activity in Children with Systemic Lupus Erythematosus

Oscar Mwizerwa1, Justine Ledochowski2, Tala El Tal3, Ganesh Ramanathan2, Sarah Mossad4, Ibrahim Mohamed5,
Joanna Law6, Lawrence Ng2, Paris Moaf2, Asha Jeyanathan1, Adrienne Davis7, Ann Yeh2, Linda Hiraki2, Deborah Levy2,
Zahi Touma8, Joan Wither9, Busi Zapparoli10, Ashley Danguecan11 and Andrea Knight12, 1The Hospital for Sick Children,
Division of Rheumatology, Department of Paediatrics, University of Toronto, The Hospital for Sick Children,
Neurosciences and Mental Health, Research Institute, Toronto, ON, Canada, 2The Hospital for Sick Children, Toronto,
ON, Canada, 3The Hospital For Sick Children & Children’s Hospital of Eastern Ontario (CHEO), Ottawa, ON, The Hospital
for Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada,
4Hospital for Sick Children, Toronto, ON, Canada, 5The Hospital for Sick Children, Brampton, ON, Canada, 6The Hospital
for Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada,
7Division of Pediatric Emergency Medicine, Department of Pediatrics, Hospital for Sick Children and University of
Toronto, Toronto, ON, Canada, 8University of Toronto, Toronto, ON, Canada, 9University Health Network, Toronto, ON,
Canada, 10The Hospital for Sick Children, Etobicoke, ON, Canada, 11The Hospital for Sick Children, Department of
Psychology, University of Toronto, Toronto, ON, Canada, 12Division of Rheumatology, The Hospital for Sick Children;
Neurosciences and Mental Health, SickKids Research Institute; Department of Paediatrics, University of Toronto,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Patients with childhood-onset systemic lupus erythematosus (cSLE) commonly experience
impaired executive function (EF), and attribution to neuropsychiatric lupus (NPSLE) is challenging. Serum markers of brain
injury may be potential biomarkers for EF impairment due to SLE. We investigated the relationship between serum brain
injury markers, EF and disease characteristics in cSLE.

Methods:We utilized prospectively-collected cross-sectional data from children with SLE (ages 12-17 years) recruited from
the Lupus Clinic at a Canadian tertiary children’s hospital from January 2020–December 2023 and age-, sex-matched
healthy controls. Serum brain injury marker levels for serum neurofilament light chain (sNFL), glial fibrillary acidic protein
(GFAP), and Tau were quantified using the Simoa Human Neurology 4–Plex B assay (Quanterix, Billerca, MA, USA). EF
was assessed using the Delis Kaplan Executive Function System (DKEFS) Color Word Interference test (CWIT) which mea-
sures the ability to inhibit an automatic response and switch between competing demands. A scaled score is generated for
each of 4 tasks on the DKEFS CWIT. We defined impairment as a DKEFS score < = 1 SD below the mean (scaled score=7).
Disease variables included disease activity (SLEDAI-2K), damage (SLICC damage index, SDI >0) and glucocorticoid
(GC) exposure (prednisone-equivalent). We used non-parametric tests to compare brain injury marker levels and low EF sta-
tus between the cSLE and control groups; and to examine correlations between the markers and i) DKEFS scores and ii)
cSLE disease characteristics.
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Results: Participants included 56 children with cSLE (mean age=15.1 years ± SD 1.8, 86% female) and 43 healthy controls
(mean age=15.1 years ± 1.7, 81% female). For cSLE, the median disease duration was 22.6 months (IQR, 12.5-43.9),
median SLEDAI-2K was 2.5 (IQR, 2-5.5), 13% had disease damage, and median cumulative GC dose (grams) was 1.85
(IQR, 0.6-6.9). One patient had a NPSLE diagnosis. There was a statistically significant difference between GFAP and Tau
serum levels in cSLE vs controls (Figure 1). A higher proportion of children with cSLE vs controls (34% vs 14%, p=0.027)
had low overall DKEFS performance, particularly for the color naming task (25% vs 2%, p=0.002 (Figure 2). In the cSLE
group, worse DKEFS inhibition scores correlated with higher sNFL (r=-0.33, p=0.014) and Tau (r=- 0.26, p=0.057). In the
cSLE group, higher levels of all three brain injury markers were significantly correlated with disease activity and current GC
dose, and Tau showed a significant association with disease damage (Table 1).

Conclusion: Our study showed higher levels of brain injury markers and worse performance on the DKEFS in children with
cSLE compared to controls. Brain injury markers correlated with impaired EF on the DKEFS inhibition task, as well as worse
disease markers in the cSLE group. Further analyses will investigate the relationship between inflammation, brain injury and
cognitive function in cSLE over time.
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Disclosure: O. Mwizerwa: None; J. Ledochowski: None; T. El Tal: None; G. Ramanathan: None; S. Mossad: None;
I. Mohamed: None; J. Law: None; L. Ng: None; P. Moaf: None; A. Jeyanathan: None; A. Davis: None; A. Yeh: Alex-
ion, 12, site PI clinical trial, Biogen, 5, horizon, 12, site PI clinical trial, Roche, 12, clinical trial site PI; L. Hiraki: Janssen,
2; D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; Z. Touma: None; J. Wither: AstraZeneca, 6, Pfizer, 12, Indi-
rect salary support through a Chair award to the Division of Rheumatology at the University of Toronto; B. Zapparoli:
None; A. Danguecan: None; A. Knight: Pfizer, 6.

Abstract Number: 2626

Identifying Homogeneous Endophenotypes in Childhood-Onset Systemic
Lupus Erythematosus with Similarity Network Fusion

Nicholas C Chan1, Nicholas Gold2, Deborah Levy2, Andrea Knight3, Earl Silverman4, Daniela Dominguez5, Lawrence Ng2,
Lauren Erdman2 and Linda Hiraki2, 1University of Toronto, Toronto, ON, Canada, 2The Hospital for Sick Children,
Toronto, ON, Canada, 3Division of Rheumatology, The Hospital for Sick Children; Neurosciences and Mental Health,
SickKids Research Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 4Silverman,
Toronto, ON, Canada, 5The Hospital for Sick Children, Toronto, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Childhood-onset Systemic Lupus Erythematosus (cSLE) is a clinically heterogeneous autoimmune
disease. We hypothesized that similarity network fusion (SNF) a data driven method would identify relatively clinically homo-
geneous subgroups of patients that may represent SLE endotypes with distinct genetics.

Figure 1. Ancestral Distribution Between Cluster 1 and 2, Represented Proportionally. Ancestry was genetically inferred using principal compo-
nents with 1000 Genomes and the ADMIXTURE tool. Statistic preformed with a χ2 test, P<0.05.
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Methods: We included patients diagnosed with cSLE between January 1992-October 2023. All patients met 2019
ACR-EULAR classification criteria and were genotyped on an Illumina multiethnic array. Ungenotyped SNPs were
imputed with TopMed as a referent. We extracted SLE manifestations, date of each manifestation onset and demo-
graphic characteristics from a dedicated Lupus database. Ancestry was genetically inferred using principal compo-
nents and ADMIXTURE with 1000 Genomes as a referent. We used time to each SLE manifestation onset from SLE
diagnosis to identify patient subgroups with SNF. We conducted Kaplan Meir analyses and ran Cox proportional-
hazard models on the time from SLE diagnosis to onset of specific manifestations between SNF clusters. We tested
cluster differences in demographic and manifestation prevalences using χ2 or Fisher’s exact test, and time to each
SLE manifestation onset with log rank tests. We calculated additive, allelic weighted SLE non-HLA and HLA polygenic
risk scores (PRS) using alleles from a transancestral GWAS of SLE. Models adjusted for sex and ancestry determined
the relationship between PRS and cluster membership.

Results: Our cohort included 442 cSLE patients. 83% were female and the median age of SLE diagnosis was 13.6 years
(Q1-Q3:12.0-15.8). Our cohort was primarily composed of patients of European (27%) and East Asian (26%) ancestry.
SNF identified 2 clusters. The majority of patients in cluster 1 (n=203) were of European ancestry (42%) and cluster
2 (n=239) had a high prevalence of patients of East Asian (30%) and South Asian (22%) ancestry (P=3x10−9; Figure 1).
Patients in cluster 2 had a higher prevalence, and earlier onset of class III/IV lupus nephritis, hypocomplementemia, fever,
anti-dsDNA and anti-Smith antibodies compared to patients in cluster 1 (P< 1x10−7; Figure 2). The risk of developing
12 cSLE manifestations at any point in time was higher in patients in cluster 2 compared to cluster 1 (HR >1.4;P<4x10−3).
SLE PRSs were not associated with cluster membership (Non-HLA SLE PRS: OR 0.9, 95% CI 0.8-1.2; P=0.5; HLA SLE
PRS: OR 1.3, 95% CI 0.8-2.0;P=0.3).

Figure 2. Clinical and Laboratory SLE Manifestations With Different Prevalence Between SNF Clusters. “LN” stands for lupus nephritis and “Other
Rashes” stands for maculopapular, discoid and cutaneous vasculitis rashes. Statistics performed with a Fisher’s Exact Test, Bonferroni corrected
P<0.002.
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Conclusion: In a large multiethnic cohort of cSLE patients, we used data-driven methods to identify two cSLE patient
clusters. The cluster with more severe disease and earlier onset had a greater proportion East Asian and South
Asian patients compared to the cluster with milder disease. Next steps include an HLA-wide analysis of cluster
membership.

Disclosure: N. Chan: None;N. Gold: None;D. Levy: AbbVie, 5, AstraZeneca, 5, Roche, 5, SOBI, 5; A. Knight: Pfizer, 6;
E. Silverman: None; D. Dominguez: None; L. Ng: None; L. Erdman: None; L. Hiraki: Janssen, 2.
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Development and Validation of a Novel Score System to Guide Diagnostic
Procedures in Children with Concerns of Chronic Nonbacterial
Osteomyelitis

Rajdeep Pooni1, Sarah Menashe2, Melissa Oliver3, Anja Schnabel4, Eveline Wu5, Zhaoyi Wang6, Claire Yang7, Achille
Marino8, Cassyanne Aguiar9, Johnathan Akikusa10, Ummusen Kaya Akca11, Beverly Almeida12, Simone Appenzeller13,
Ozge Basaran14, Matthew Basiaga15, David Cabral16, Martina Capponi17, nathan Donaldson18, Bugra Egeli19, Emily Fox20,
Antonella insalaco21, Ramesh Iyer22, Annette Jansson23, Inna Kostik24, Mikhail Kostik25, Leonard Kovalick26, Katia Kozu27,
Sivia Lapidus28, Tzielan Lee29, Aleksander Lenert30, Kamran Mahmood31, Edoardo Marrani32, Doaa Mosa33, Alexander
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Ramanan38, Angelo Ravelli39, Nathan Rogers18, Ian Muse40, Micol Romano41, natalie Roseenwasser22, T. Shawn Sato42,
Gabriele Simonini43, jennifer Soep18, Sara Stern44, Alexander Theos45, Lori Tucker46, Leslie Vogel2, Shima Yasin30,
Katerina Bouchalova47, Alison Hendry48, Kevin Cain49, Hermann Girschick50, Fatma Dedeoglu19, Christian Hedrich51,
Ronald Laxer52, Polly Ferguson30, Seza Ozen53 and Yongdong Zhao54, 1Stanford University, Berkeley, CA, 2Seattle
Children’s Hospital, University of Washington School of Medicine, Seattle, WA, 3Riley Hospital for Children, Indiana
University School of Medicine, Indianopolis, IN, 4Pediatric Rheumatology, Department of Pediatrics, University Hospital
Carl Gustav Carus, Dresden, Germany, 5University of North Carolina School of Medicine, Chapel Hill, NC, 6University of
Washington School of Medicine, Seattle, Seattle, WA, 7Seattle Children’s Hospital, Seattle, 8ASST Gaetano Pini-CTO,
Milan, Italy, Milan, Italy, 9Children’s Hospital of The King’s Daughters, Eastern Virginia Medical School, Norfolk, VA,
10Royal Children’s Hospital, Melbourne, Australia, 11Hacettepe University, Division of Pediatric Rheumatology,
Department of Pediatrics, Faculty of Medicine, Ankara, Turkey, 12Alder Hey Children’s NHS Foundation Trust, Liverpool,
United Kingdom, 13Unicamp, Campinas, SP, Brazil, 14Hacettepe University, Ankara, Turkey, 15Mayo Clinic, Rochester,
MN, 16BC Children’s Hospital and University of British Columbia, Vancouver, BC, Canada, 17Sapienza University, Rome,
Italy, 18University of Colorado School of Medicine, Aurora, CO, 19Boston Children’s Hospital, Boston, MA, 20Children’s
Mercy Hospital, Kansas City, MO, 21IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 22University of Washington
School of Medicine, Seattle, WA, 23Dr. von Hauner Children´s Hospital, Munich, Germany, 24Sanatorium for children
Detskie Dyuny, Saint-Petersburg, Russia, 25Saint-Petersburg State Pediatric Medical University, Saint Petersburg, Russia,
26The University of North Carolina at Chapel Hill, Chapel Hill, NC, 27Instituto da Criança e do Adolescente, Hospital das
Clinicas HCFMUSP, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brazil, 28Hackensack University
Medical Center, Montclair, NJ, 29Stanford University School of Medicine, Palo Alto, CA, 30Carver College of Medicine,
University of Iowa Hospitals & Clinics, Iowa City, IA, 31Alder Hey Children’s Hospital, Liverpool, United Kingdom, 32ERN
ReCONNET center, Meyer Children’s Hospital-IRCCS, Firenze, Italy, 33Mansoura University Hospital, Mansoura City,
Egypt, 34Science-Research Institute of Phthisiopulmonology, Saint-Petersburg, Russia, 35Renaissance School of Medicine
at Stony Brook University, Stony Brook, NY, 36HSS, New York, NY, 37Patient Research Partner, Long Beach, CA, 38Bristol
Royal Hosp for Children, Bristol, United Kingdom, 39IRCCS Giannina Gaslini, Genoa, Italy, 40Seattle Children’s Research
institute, Seattle, WA, 41Behcet and Autoinflammatory Disease Center, Western University, London, ON, Canada,
42University of Iowa, Iowa City, 43Meyer Children Hospital IRCCS; NEUROFARBA Department, University of Florence,
Florence, Italy, 44University of Utah, Salt Lake City, UT, 45Patient/parent partner, Washington DC, DC, 46BC Children’s
Hospital, Vancouver, BC, Canada, 47Faculty of Medicine and Dentistry, Palacky University Olomouc and University
Hospital, Olomouc, Czech Republic,48Division of Medicine Middlemore Hospital Counties Manukau District Health,
Auckland, New Zealand, 49University of Washington, Seattle, WA, 50Vivantes Clinic Friedrichshain, Berlin,
Germany, 51University of Liverpool, Liverpool, United Kingdom, 52SickKids, Toronto, ON, Canada, 53Department of
Pediatrics, Hacettepe University, Ankara, Turkey, 54Seattle Children’s Research institute, Seattle, WA
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) is an autoinflammatory bone disease. The diagnosis of
CNO is made by recognizing typical clinical and imaging presentation and excluding mimicking diseases. In patients with
clinical characteristics concerning for mimicking diseases or those with atypical presentation of CNO, a bone biopsy may
be necessary to aid the clinical diagnosis. We aimed to develop and validate a novel score system to identify subsets of
patients with very low or very high probability of CNO, prior to the decision of whether to do a bone biopsy.

Methods: A total of 960 cases collected from 31 hospital centers across 6 continents were used. Cohort was comprised of
672 pediatric CNO cases and 288 CNO mimicker cases. Demographic, clinical, laboratory, and imaging findings were col-
lected. At least 12 months follow up was required for CNO cases and for mimicker cases unless confirmatory diagnostic
and laboratory findings of a mimic condition were uncovered. Cases were randomly assigned into development and valida-
tion cohorts and the development cohort was used for model creation. Imaging findings plus routinely measured features
were used in logistic regression with stepwise deletion. Regression coefficients from this model were rounded to integer
weights to compute a score, with higher scores indicating a greater likelihood of CNO. This model was used to sort patients
into ordered categories based on likelihood of CNO, then applied to the Validation Cohort to obtain an unbiased estimate of
model performance.

Results: About 80% of mimicker cases in the total sample were from infectious or malignant causes which often require
bone biopsies (Table 1). Imaging features and routinely collected features considered for inclusion in the initial model are
shown in Table 2. Clinical characteristics considered for the initial model are shown in Table 1 along with the corre-
sponding weights for the final model. Table 3 shows results of the final model applied to the Validation and Development
Cohorts, with scores collapsed into 4 categories. If a threshold of ≥ 1 is used, sensitivity is 75% and specificity is 88%.
We propose: 1) for cases score ≤ -2, CNO is unlikely and hence focus should be on determining which mimic condition
is present, with bone biopsy only if useful for that purpose; 2) for cases score -1 or 0, bone biopsy is likely to be useful to
determine whether infection or malignancy is present; 3) for cases score ≥ 1, CNO is highly likely and a bone biopsy may
required if imaging or clinical features raise the suspicion of malignancy or infection. Among the CNO cases scored ≥

1 (n=252) in the Validation Cohort, 142 (56%) had a bone biopsy. Under our proposal, many of these biopsies could
be avoided.
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Conclusion: Our novel CNO score system derived from an international cohort showed it is possible to separate patients
into categories based on minimally invasive tests. This information can be useful in identifying cases for which a bone biopsy
would be appropriate.

Disclosure: R. Pooni: None; S. Menashe: None; M. Oliver: None; A. Schnabel: None; E. Wu: Pharming Healthcare,
Inc, 1, 6, Sumitoma Pharma America, Inc, 1; Z. Wang: None; C. Yang: None; A. Marino: None; C. Aguiar: None;
J. Akikusa: None; U. Akca: None; B. Almeida: None; S. Appenzeller: None; O. Basaran: None;M. Basiaga: CARRA,
5, Sjogren Foundation, 5; D. Cabral: None; M. Capponi: None; n. Donaldson: None; B. Egeli: None; E. Fox: None;
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A. insalaco: None; R. Iyer: None; A. Jansson: None; I. Kostik: None; M. Kostik: None; L. Kovalick: None; K. Kozu:
None; S. Lapidus: None; T. Lee: None; A. Lenert: None; K. Mahmood: None; E. Marrani: None; D. Mosa: None;
A. Mushkin: None; F. Nuruzzaman: None; K. Onel: None; M. Pardeo: None; T. Pham: None; L. Potts: None;
A. Ramanan: Abbvie, 2, 6, Alexion, 2, Astra Zeneca, 2, Eli Lilly and Company, 2, 6, Novartis, 2, 5, 6, Pfizer, 6, Roche,
6, SOBI, 6, UCB, 2; A. Ravelli: AbbVie/Abbott, 2, 6, Alexion, 6, Galapagos, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, SOBI, 6;
N. Rogers: None; I. Muse: None; M. Romano: None; n. Roseenwasser: None; T. Sato: None; G. Simonini: None;
j. Soep: None; S. Stern: None; A. Theos: None; L. Tucker: None; L. Vogel: None; S. Yasin: None; K. Bouchalova:
None; A. Hendry: None; K. Cain: None; H. Girschick: None; F. Dedeoglu: UpToDate, 9; C. Hedrich: Merck, 5;
R. Laxer: Akros pharma, 2, Eli Lilly canada, 2, Novartis, 2, Sanofi, 2, sobi, 2; P. Ferguson: None; S. Ozen: Novartis,
2, 6, SOBI, 2, 6; Y. Zhao: Bristol-Myers Squibb(BMS), 5.

Abstract Number: 2628

Clinical Features, Treatments, and Outcomes of a Large International
Cohort of Childhood-onset Takayasu Arteritis: A PedVas Study

James Bistolarides1, Vidya Sivaraman2, Else Bosman3, Linda Wagner-Weiner4, Kimberly Morishita5, James Nocton1,
Melodee Liegl1, Amy Pan1 and David Cabral6, and PedVas Investigators Network, 1Medical College of Wisconsin,
Milwaukee, WI, 2Nationwide Children’s Hospital/ The Ohio State University, Columbus, OH, 3UBC, Vancouver, BC,
Canada, 4University of Chicago, Chicago, IL, 5University of British Columbia - Vancouver, Vancouver, BC, Canada, 6BC
Children’s Hospital and University of British Columbia, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Pediatric Rheumatology – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Takayasu arteritis (TAK) is a rare systemic vasculitis. It occurs most commonly in patients aged <
40 years (y), and 32% of patients present at age < 20 y. Understanding childhood TAK (cTAK) has been limited with studies
to date describing small cohorts primarily from single centers. The aim of the study was to characterize disease presentation,
early disease course and outcomes within the first 12 months (mo) of disease.

Methods: PedVas is a multicenter, ambispective international registry of clinical data and biological samples from chil-
dren diagnosed with chronic vasculitis, including cTAK, from 1986 to present. Data collected via Research Electronic
Data Capture (REDCap) included presenting clinical features, laboratory results, imaging, treatment, disease activity
and damage scores. Disease activity and damage were measured using Pediatric Vasculitis Activity Score (PVAS)
and the Pediatric Vasculitis Damage Index (pVDI). A PVAS score of 0 is considered inactive disease and a pVDI of 0 is
considered no damage.

Results: Eighty-eight patients (67% female; median age at diagnosis 12.3 y (interquartile range (IQR) 8.2-15.3) from
11 countries were included in the cohort. Data from 64 patients was available at post-induction visit (3-6 mo after diagnosis),
and from 59 at 12 mo. The median time from first symptoms to diagnosis was 2.5 mo (IQR 1-7.25). Table 1 lists the most
common signs and symptoms at diagnosis. Initial medications received are shown in Table 2. The descending aorta
(58 patients; 66%) and renal arteries (46 patients; 52%) were the vessels most affected, with vessel wall thickening the most
reported aortic abnormality. MR Angiography was the most common imaging modality used at time of diagnosis, although
many patients had multiple imaging modalities reported.

5333

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ESR was elevated ( > 20 mm/hr) in 68% patients at diagnosis; 24% at post-induction; and 22% at 12 mo. CRP was elevated
in 61% patients at diagnosis; 18% at post-induction; and 16% at 12 mo. The median PVAS at diagnosis was 10 (IQR 7-16);
1 (IQR 0-3.25) at post-induction; and 0 (IQR 0-2.25) at 12 mo. Fifty-seven percent of patients achieved inactive disease
(PVAS = 0) at 12 mo. The median pVDI at 12 mo was 2 (IQR 0-2). Seventy-one percent had sustained some damage at
12 mo (pVDI ≥ 1) with scores of ≥ 5 in 5%, not including 2 patient deaths. Eighty-five percent of patients remained on some
amount of glucocorticoid at 12 mo.

Conclusion: Clinical features of cTAK at diagnosis are like those in adults. Glucocorticoid use for induction was wide-
spread but there was no standard approach for use of additional immunosuppressive therapy. Over half of patients
achieved inactive disease at 12 mo but a majority remain on GC at that time. Disease damage is common and can be
severe in a subset of patients at 12 mo. This study represents the largest, multicenter, international cohort of cTAK ever
reported.

Disclosure: J. Bistolarides: None; V. Sivaraman: None; E. Bosman: None; L. Wagner-Weiner: None; K. Morishita:
None; J. Nocton: None; M. Liegl: None; A. Pan: None; D. Cabral: None.

Figure 1

Table 1

Table 2
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Abstract Number: 2629

Deciphering Salivary Gland Inflammation in Sjögren’s Syndrome Reveals
Shared and Autoantibody-Specific Immune Cell Heterogeneity

Jun Inamo1, Masaru Takeshita2, Katsuya Suzuki2, Kazuyuki Tsunoda2, Satoshi Usuda2, Junko Kuramoto2, Tsutomu
Takeuchi3 and Yuko Kaneko4, 1University of Colorado School of Medicine, Aurora, CO, 2Keio University School of
Medicine, Shinjuku-ku, Tokyo, Japan, 3Department of Internal Medicine, Keio University, Tokyo, Tokyo, Japan, 4Division
of Rheumatology, Department of Internal Medicine, Keio University School of Medicine, Tokyo, JP, Shinjuku-ku, Tokyo,
Japan

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Sjögren’s syndrome (SS) is an autoimmune disease characterized by progressive immune cell-
mediated destruction of the exocrine glands. SS patients have distinct clinical phenotypes based on their autoantibody pro-
files; anti-SSA positive patients often present with hypergammaglobulinemia, more severe glandular dysfunction, and extra-
glandular manifestations, whereas anti-centromere positive patients show a higher incidence of Raynaud’s phenomenon
and sclerodactyly. Despite these clinical differences and the common presence of salivary gland destruction, the underlying
pathogenic mechanisms driving salivary gland destruction remain understood.

Methods: To elucidate the complex cellular interplay driving salivary gland inflammation in SS, we performed an integrative
analysis using multimodal single-cell technologies including RNA sequencing (scRNA-seq) together with T-cell receptor
(TCR) and B-cell receptor (BCR) repertoire analysis on salivary gland samples from SS patients stratified by their autoanti-
body profiles (SSA+, n=8; CENT+, n=4; SSA+CENT+, n=4; Sicca, n=8). Furthermore, we analyzed spatial transcriptomic
data of salivary gland samples from SS patients (SSA+, n=6; CENT+, n=5; SSA+CENT+, n=4; Sicca, n=5) to characterize
pathogenic cell types in the inflammation.

Results: We identified fine-scaled and heterogeneous cell types in salivary glands based on the gene expression pattern
(Fig. 1A-D). Within the T cell clusters, GZMB+ and GZMK+ CD8 T cells were clonally expanded independently, regardless
of disease status (Fig. 2A-B). In SS samples, increased GZMK+ CD8 T, Tph/Tfh, and Treg were shared features (Fig. 2C-
D), with CD8 subsets more common in SSA+SS and CD4 subsets more common in CENT+SS (Fig. 2E-F). Both TCR

Fig. 1: Cell-type-specific clustering analysis revealed distinct cell states in the inflamed salivary glands of Sjögren’s syndrome. Cells in UMAP are col-
ored by cell clusters. A, T cell subsets. B, B/plasma cell subsets. C, Tissue cell subsets. D, lymphocytes other than T cells and B/plasma cells.
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and BCR diversity was higher in CENT+ phenotypes, reflecting that the autoantigens targeted by anti-centromere antibodies
are more diverse than those of anti-SSA antibodies. Furthermore, unsupervised deconstruction analysis of spatial transcrip-
tome data revealed a disease related signature (factor 1) at the focus area (Fig. 3A-B). This signature was composed of
complement-mediated cell-cell interactions by inflammatory fibroblasts, which are assumed to amplify inflammation in the
salivary gland lesion (Fig. 3C-E).

Conclusion: Our findings provide a deep understanding of the cellular landscape and intercellular communication within the
salivary glands, shared and varying by autoantibody profile. This work advances our understanding of how autoimmunity is
orchestrated at the cellular level in SS and opens new avenues for the identification of potential therapeutic targets in this
complex autoimmune disorder.

Fig. 2: Expansion of T cell subsets in the salivary glands. A, Clonal expansion of T cells. B. T cell clusters in the top 20 expanded clones by auto-
antibody status. C, Differential abundance analysis comparing all SS (SSA+, CENT+, and SSA+CENT+) and Sicca. Cells in UMAP are colored in
red (expansion) or blue (depletion) and p-value is shown as well. D, Distributions of cell neighborhood correlations by T cell clusters. Error bars rep-
resent 95% confidence intervals. E, Differential abundance analysis comparing SSA+ SS and CENT+ SS. Cells in UMAP are colored in red (expan-
sion) or blue (depletion) and p-value is shown as well. F, Distributions of cell neighborhood correlations by T cell clusters. Error bars represent 95%
confidence intervals.

Fig. 3: Spatial transcriptomic analysis reveals inflammatory fibroblast phenotypes as core players in inflamed site or lesion. A, Microscopic images
of representative samples used for spatial transcriptome analysis. B. Unsupervised deconstruction of spatial transcriptome data by underlying
latent factors. Factor 1 value is shown. C, Genes with top weights of Factor 1. D, Expression of genes with top weights of Factor 1 in tissue clusters
in scRNA-seq data. E, Sender and receiver signals of C3-C3AR1 pathway.
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Disclosure: J. Inamo: None; M. Takeshita: None; K. Suzuki: None; K. Tsunoda: None; S. Usuda: None;
J. Kuramoto: None; T. Takeuchi: AbbVie, 4, 6, Astellas, 2, 6, Eisai, 4, 6, Eli Lilly Japan, 2, 6, Gilead, 2, 6, Pfizer
Japan, 6; Y. Kaneko: None.

Abstract Number: 2630

Identification of Molecular Biomarkers for Sjögren’s Disease
Stratification via a Deep Learning Foundation Model Dedicated to
Immune-Mediated and Inflammatory Disease

Aygalic Jara-Mikolajczak1, Zachary Abessera1, Martin Rethoret-Pasty1, ElisaMazuir1, Apolline Bruley1, Wan Fai Ng2, Marta
Alarcon-Riquelme3, Michele Bombardieri4, Simon Bowman5, Elena Pontarini6, Jacques-Eric Gottenberg7, Xavier
Mariette8, Laurence LAIGLE9, Julien Duquesne1, Philippe Moigeon10 and Vincent Bouget11, and NECESSITY
Consortium, 1Scienta Lab, Paris, France, 2Department of Rheumatology, Newcastle University, & HRB Clinical Research
Facility, University College Cork, Newcastle upon Tyne, United Kingdom, 3Fundaci�on Progreso y Salud, Andalusian
Government, Granada, Spain, 4Centre for Experimental Medicine and Rheumatology, The William Harvey Research
Institute, Queen Mary University of London, London, United Kingdom, 5Department of Rheumatology, University
Hospital Birmingham, Birmingham, United Kingdom, 6William Harvey Research Institute, London, United Kingdom,
7Rheumatology Department, Strasbourg University Hospital, Strasbourg, France, 8Service de Rhumatologie, Hôpital
Bicêtre, AP-HP, Le Kremlin Bicetre, France, 9Servier Laboratories, France, SURESNES, France, 10Servier Laboratories,
France, Gif sur Yvette, France, 11Scienta Lab, Gif-sur-Yvette, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Sjögren’s Disease (SjD) exhibits heterogeneity in clinical manifestations and underlying biology. This
heterogeneity complicates drug development, with no targeted therapy approved to date. Identifying molecular biomarkers
to stratify SjD into homogeneous patient subgroups can increase drug development success.

This study uses a deep learning foundation model for immune-mediated and inflammatory diseases (IMID); the model was
applied to SjD cohorts to identify new transcriptomic biomarkers predictive of disease activity.

Methods: Patient’s blood transcriptomic data were fetched from 3 SjD cohorts (ASSESS, TRACTISS, and PRECISESADS)
in NECESSITY, a European H2020 IMI2 project. Patients met the AECG 2002 classification criteria.

A machine learning model was developed on RNA data to predict individual patients’ disease activity defined using ESSDAI,
a 12-domain composite score grading specific-organ involvement. We then focused on the biological and hematological
domains as they rely on objective blood measurements; the organ systems were considered involved if the patient’s ESSDAI
domain was > 0.

We leveraged a proprietary deep learning foundation model for gene expression - a 50 million parameters Transformer pre-
trained on bulk RNAseq from 21k IMID blood samples. The model was fine-tuned on ASSESS and TRACTISS data to pre-
dict organ involvement; PRECISESADS served as external validation. State-of-the art QA/QC, normalization, and binning of
gene expression levels - adapted to each cohort’s RNA technology - were applied to ensure data quality & interoperability
across datasets. The 1,200 most variable genes on the training set were selected as predictive features. Algorithm perfor-
mance was measured using the AUROC.
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Molecular biomarkers were identified by computing Shapley values on the validation set to quantify gene importance.

Results: The dataset included 363 patients from ASSESS, 133 from TRACTISS, and 172 from PRECISESADS.

No marker was found associated with overall disease activity assessed by ESSDAI yet, so we focused on markers for spe-
cific ESSDAI domains. In the validation set, the model achieved an AUROC of 0.66 (95% CI 0.55 to 0.75) and 0.67 (95% CI
0.59 to 0.75) for binary assessment of hematological and biological ESSDAI domains, respectively.

Figure 1 depicts genes’ correlation with disease activity. High SERPING1 expression (red) correlates with both biological and
hematological domains. CD40LG expression stands out as a key modulator of hematological activity; it likely acts as a proxy
for the CD4+ T cell population (correlation p=2.7e-4) and thus inversely correlates with lymphopenia, a criterion of hemato-
logical activity. The interferon pathway genes (IFI44L, IFI27, SIGLEC1, CMPK2) are present in both domains, emphasizing
once again the role of interferon signaling in SjD [1].

Conclusion: This study identifies RNA biomarkers predictive of disease activity in specific ESSDAI domains. These bio-
markers can serve to stratify SjD, further improving the development of investigational drugs.

1. Verstappen et al. A leading role for interferon as a treatment target in Sjögren syndrome. Nat Rev Rheumatol 19, 468–
469 (2023).

Disclosure: A. Jara-Mikolajczak: None; Z. Abessera: None; M. Rethoret-Pasty: None; E. Mazuir: None; A. Bruley:
None; W. Ng: Amgen, 2, Argenx, 2, IQVIA, 2, Johnson and Johnson, 2, Novartis, 2, sanofi, 2; M. Alarcon-Riquelme:
None; M. Bombardieri: None; S. Bowman: Amgen, 1, 2, Argenx, 1, 2, Aurinia, 1, 2, Bristol-Myers Squibb(BMS), 1, 2,
Iqvia, 1, 2, J&J/Janssen, 1, 2, Kiniksa, 1, 2, Novartis, 1, 2; E. Pontarini: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5,
Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapa-
gos, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfizer, 2; L. LAIGLE: Servier, 3; J. Duquesne: None; P.Moigeon: Servier,
3; V. Bouget: None.

Abstract Number: 2631

Risk of Atherosclerotic Cardiovascular Events and Venous
Thromboembolism in People with Primary Sjögren’s Syndrome: A Danish
Cohort Study

Pierre Loiseau1, Aurélie Mailhac2, Pierre Duhaut1, Henrik Toft Sørensen2 and Reimar W Thomsen2, 1Department of
Internal Medicine and RECIF, Amiens-Picardie University Hospital, Amiens, France, 2Department of Clinical
Epidemiology, Aarhus University and Aarhus University Hospital, Aarhus, Denmark

Figure 1: Gene influence on disease activity. Shapley values for the 10 most important genes for predicting (a) hematological or (b) biological
domain, respectively. For each gene, each dot represents a patient colored based on its gene expression (blue=low, red=high). A positive Shapley
value correlates with organ-system involvements while a negative Shapley value correlates with a healthy organ-system.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: There is evidence of an increased risk of cardiovascular disease in several autoimmune diseases
such as rheumatoid arthritis and systemic lupus erythematosus. In primary Sjögren’s syndrome (pSS), evidence of cardio-
vascular risk is limited and inconsistent. The aim of the study was to evaluate if the risk of atherosclerotic cardiovascular dis-
ease (myocardial infarction, ischaemic or haemorrhagic stroke, and peripheral artery disease), venous thromboembolism,
heart failure and cardiovascular mortality is increased in patients with pSS compared to matched population comparisons.

Methods: We conducted a nationwide, population-based cohort study including all patients with a pSS diagnosis from
1996 to 2017, matched with a control cohort on age, gender and calendar year. Diagnoses are coded according to the
International Classification of Diseases, eighth Revision (ICD-8) through 1993 and 10th Revision (ICD-10) thereafter. All
patients with autoimmune disease associated with pSS and any patient diagnosed with cardiovascular disease before the
index date were excluded. For each outcome, the cumulative incidence was calculated and a Cox regression analysis was
performed to calculate adjusted hazard ratios for comorbidities. Several stratifications (on age, sex, selected drugs, number
of cardiovascular risk factors) and sensitivity analyses were performed.

Results: In this study, 4697 pSS patients and 46970 people in the comparison cohort were included. Among patients with
incident pSS (median age 57 years, women 87.2%), a higher absolute risk of most clinical outcomes was observed com-
pared with the general population. The cumulative incidences per 1000 people for the pSS cohort compared with the gen-
eral population after a maximum of 23 years of follow-up were 54 versus 46 for myocardial infarction, 93 versus 69 for heart
failure, 124 versus 82 for ischaemic stroke, 34 versus 18 for haemorrhagic stroke, 41 versus 29 for peripheral artery disease,
and 73 versus 51 for venous thromboembolism. Using Cox regression for confounder adjustment, pSS was clearly associ-
ated with increased rates of myocardial infarction (adjusted hazard ratio=1.23; 95% confidence interval 1.01-1.50), ischae-
mic and haemorrhagic stroke (1.31; 1.14-1.52 and 1.51; 1.13-2.03, respectively), peripheral artery disease (1.44;
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Figure 1: Cumulative risk (incidence per 1000) of myocardial infarction, ischaemic stroke, haemorrhagic stroke, peripheral artery disease, venous
thromboembolism, heart failure, and cardiovascular death among patient with primary Sjögren’s syndrome and the general population compari-
son cohort.

Figure 2: Risk of cardiovascular events among patients with primary Sjögren’s syndrome relative to the general population cohort. Unadjusted haz-
ard ratio: Controlled for matching factors (age, sex and calendar year) by study design. Adjusted hazard ratio: Controlled for matching factors (age,
sex and calendar year) by study design and adjusted for covariable in table 1 except corticosteroids, non-steroidal anti-inflammatory drugs, and
immunosuppressive agents.
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1.13-1.83), and venous thromboembolism (1.57; 1.33-1.85). The risks of deep vein thrombosis (1.80; 1.45-2.23), pulmo-
nary embolism (1.35; 1.06-1.72), as well as provoked (1.60; 1.26-2.03) and unprovoked (1.74; 1.40-2.17) venous thrombo-
embolism were also increased in pSS patients. Cardiovascular mortality (1.11; 0.95-1.30) and the risk of heart failure (1.17;
0.99-1.39) was modestly yet imprecisely increased in pSS.

Conclusion: pSS was associated with clearly increased risks of venous thromboembolism and all atherosclerotic cardio-
vascular outcomes, and with modest risk increases for heart failure and cardiovascular death. These findings may relate to
pro-thrombotic state and atherosclerosis induced by chronic inflammation in pSS and highlight the clinical importance of
managing cardiovascular risk factors in patients with pSS.

Disclosure: P. Loiseau: None; A. Mailhac: None; P. Duhaut: None; H. Toft Sørensen: None; R. W Thomsen: None.

Abstract Number: 2632

Genetically-engineered Ro-specific Regulatory T Cells to Treat Primary
Sjögren’s Disease

Zhi Feng sherman Lim1, Yi Tian Ting1, Fabien Vincent2, Maureen Rischmueller3, Eric Morand4 and Joshua Ooi1,
1Monash University-T Cell Therapies Research Group, Clayton, Victoria, Australia, 2Monash University, Clayton, Victoria,
Australia, 3RheumatologySA, Adelaide, Australia, 4School of Clinical Sciences, Monash University, Melbourne, Victoria,
Australia

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Autoantigen-specific regulatory T cells (Tregs) are potent, and specific, suppressors of pathogenic
autoimmunity, and can be harnessed to treat autoimmune disease. In primary Sjögren’s disease (pSjD), a key target autoan-
tigen is the Ro60 RNA-binding protein, characterised by a strong association with the inheritance of HLA-DRB1*03:01.
However, no antigen-specific treatment exists for pSjD. Thus, we propose that an engineered Ro60-specific T cell receptor
(TCR)-Tregs could be used to treat patients with pSjD.

Methods: Data and biospecimens from patients with pSjD and healthy control (HC) participants were sourced from the
South Australian SjD Registry & Biobank, and Monash University, respectively. Identification of the immunogenic regions
of Ro60 was carried out using in vitro co-culture assays with Ro60 derived peptides; then binding and presentation of the
lead immunogenic autoepitope were proved by solving the crystal structure of the peptide-HLA protein complex.
Ro60-specific TCR were identified by performing high-throughput 10X single cell TCR sequencing, and a lead
Ro60-specific TCR was selected. Then, the Ro60-specific TCR was lentivirally-transduced onto HC and pSjD patient-
derived Tregs to produce engineered Ro60-specific Tregs (Ro-Tregs). The immunosuppressive capacity of these Ro-Tregs
was tested using in vitro co-cultures.

Results:We successfully identified a Ro60-derived autoepitope and solved the crystal structure of this autoepitope in com-
plex with HLA-DRB1*03:01. Ro-Tregs from both HC and patients with pSjD were characterised by activation and prolifera-
tion upon recognition of the Ro60 autoepitope and upregulation of CD69 and GARP. Importantly, Ro-Tregs from both HC
and patients with pSjD displayed a 2-fold increase in suppressive effect on CD4+ T conventional cells as compared to
non-engineered polyclonal Tregs.
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Conclusion: We demonstrated that the Ro60 autoepitope is presented in the context of HLA-DRB1*03:01, and showed
that engineered Ro-Tregs surpass non-engineered polyclonal Tregs in suppressing Ro60-specific pro-inflammatory
responses from CD4+ T conventional cells.

Disclosure: Z. Lim: None; Y. Ting: None; F. Vincent: CSL Limited, 5, Janssen-Cilag Pty Ltd, 5;M. Rischmueller: Abb-
vie, 1, 5, 6, Astra Zeneca, 5, BMS, 5, Boehringer-Ingelheim, 6, Eli Lilly, 5, GSK, 5, Horizon, 5, Janssen, 1, 5, LG Chem-
ical, 5, Novatis, 1, 5, Pfizer, 6, Sandoz, 6, UCB, 5; E.Morand: AbbVie, 5, Amgen, 5, AstraZeneca, 1, 2, 5, 6, Biogen, 2, 5,
Bristol Myers Squibb, 2, 5, Dragonfly, 2, Eli Lilly, 5, EMD Serono, 2, 5, Genentech, 2, 5, Gilead, 2, GSK, 2, 5, Janssen,
5, Novartis, 2, 5, RemeGen, 2, Roche, 5, 6, Takeda, 2, 5, UCB, 5, Zenas, 2; J. Ooi: Amgen, 5, 10.

Abstract Number: 2633

Multicenter Validation of a Machine Learning Foundation Model to
Diagnose Sjögren’s Disease and Identify Histological Biomarkers for
Disease Stratification

Julien Duquesne1, Charlotte Claye1, Louis Basseto1, Michael Barnes2, Elena Pontarini3, Amaya Syed2, Michele
Bombardieri4, Benjamin A. Fisher5, SABA NAYAR5, Andreas Goules6, Athanasios Tzioufas7, Loukas chatzis8, Wan Fai Ng9,
Bec Scane10, Matilde Bandeira11, Vasco C. Romão12, Thierry Lazure13, Clovis Adam14, Xavier Mariette15, Samuel Bitoun16

and Vincent Bouget17, and NECESSITY Consortium, 1Scienta Lab, Paris, France, 2William Harvey Research institute,
Centre for Translational Bioinformatics, London, United Kingdom, 3William Harvey Research Institute, London,
United Kingdom, 4Centre for Experimental Medicine and Rheumatology, The William Harvey Research Institute, Queen
Mary University of London, London, United Kingdom, 5University of Birmingham, Birmingham, United Kingdom,
6GENERAL HOSPITAL LAIKO ATHENS, Athens, Greece, 7LAIKO HOSPITAL, Athens, Greece, 8Pathophysiology Department,
Athens School of Medicine, National and Kapodistrian University of Athens, Athens, Greece, Cholargos Athens, Greece,
9Department of Rheumatology, Newcastle University, & HRB Clinical Research Facility, University College Cork,
Newcastle upon Tyne, United Kingdom, 10Department of Rheumatology, Newcastle University, Athens, Greece, 11Centro
Hospitalar Universitario Lisboa Norte, Lisboa, Portugal, 12Rheumatology Department, ULS Santa Maria & Rheumatology
Research Unit, Instituto Medicina Molecular, Faculty of Medicine, University of Lisbon, Lisbon, Portugal, 13APHP.
Université Paris-Saclay, Hôpital Bicêtre, Anatomie et cytologie pathologiques, Paris, France, 14APHP. Université Paris-
Saclay, Hôpital Bicêtre, Laboratoire de neuropathologie, Paris, France, 15Service de Rhumatologie, Hôpital Bicêtre, AP-
HP, Le Kremlin Bicetre, France, 16Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicetre, France, 17Scienta
Lab, Gif-sur-Yvette, France

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Sjögren’s Disease (SjD) classification relies on the EULAR/ACR 2016 criteria: i) quantifying lympho-
cyte infiltration in labial salivary gland (LSG) biopsies, ii) autoantibody status and iii) objective quantification of eye and mouth
dryness. Diagnosis is challenging due to heterogeneity of clinical manifestations and underlying biology, especially for sero-
negative patients, who comprise about 30% of the SjD population.

In a proof-of-concept study, we have demonstrated that a machine learning foundation model for histology achieved an area
under the ROC curve (AUROC) of 84% in SjD diagnosis using digitalized LSG only [1]. As the main criticism towards AI are
validation and mono-centricity bias, the study was extended to 6 centres. We also assessed the model’s performance in
the difficult-to-diagnose seronegative population and leveraged the foundation model to identify histological biomarkers
associated with SjD.
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Methods: A deep learning foundation model was fine-tuned using digitalized LSG slides from 6 European expert centers of
the NECESSITY consortium, a H2020 IMI2 project. Three patient groups were included: patients with sicca symptoms with-
out autoantibodies and with FS< 1; SjD patients with FS ≥1; and SjD patients with FS< 1. All diagnoses were confirmed by
expert rheumatologists and met the EULAR/ACR 2016 criteria.

The model was fine-tuned on 5 centers, the 6th center served as external validation. Algorithm performance was measured
using AUROC, positive and negative predictive values (PPV and NPV), specificity and sensitivity. A subanalysis assessed
model’s performance on SSA- patients.

A state-of-the-art machine learning technology - concept-based explainability - was used to flag histological patterns corre-
lated to SjD diganosis.

Results: We included 545 patients – 436 patients in the training set and 109 in the validation, see Table 1. In the validation
set, the model achieved an AUROC of 0.89 (95% CI 0.82 to 0.94) for SjD diagnosis – compared to 0.84 (95% CI 0.83 to
0.86) in the 2023 study with 3 centers. Notably, for the seronegative population, the model achieved an AUROC of 0.95

Table 1: Presentation of the data sources and distribution between the training and validation sets.

Table 2: detailed performance results on the validation set of the models (PPV: positive predictive value, NPV: negative predictive value, mean con-
fidence interval (CI)).

Figure 1: Histological patterns flagged as highly correlated to SjD by the model, including lymphocyte aggregates (Tab A), fibrosis (Tab B), and
lympho-epithelial lesions (Tab C).
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(95% CI 0.87 to 1) – this result is particularly interesting as seronegative patients are the hardest to diagnose. The perfor-
mances are presented in Table 2.

In addition, histological patterns most associated with SjD were identified (Figure 1). As expected, lymphocyte aggregates
were correlated with SjD (Tab A). Interestingly, the model also identified fibrosis (Tab B) and lympho-epithelial lesions (Tab
C) as SjD markers. These histological patterns serve as potential histological biomarkers for stratifying SjD in homogeneous
patient subgroups, supporting precision approaches in drug development and therapeutic approach.

Conclusion: This study is a large multicentric validation of a machine-learning foundation model for SjD diagnosis. Potential
histological biomarkers were identified and could serve for SjD stratification, supporting precision therapeutic approaches.

1. Basseto L, et al. Deep Learning Accurately Predicts Focus Score and Diagnosis of Primary Sjögren Syndrome Using
Labial Salivary Gland Biopsies. Arthritis Rheumatol. 2023.

Disclosure: J. Duquesne: None; C. Claye: None; L. Basseto: None; M. Barnes: None; E. Pontarini: None; A. Syed:
None; M. Bombardieri: None; B. Fisher: Bristol Myers Squibb, 2, Gal�apagos, 2, 12, Research funding, Janssen,
2, 12, Research funding, Novartis, 2, Roche, 2, Sanofi, 2, Servier Laboratories, 2, 12, Research funding, UCB, 2;
S. NAYAR: None; A. Goules: AbbVie/Abbott, 6, Amgen, 1, Pfizer, 2; A. Tzioufas: Pfizer, 2; L. chatzis: Pfizer, 2;
W. Ng: Amgen, 2, Argenx, 2, IQVIA, 2, Johnson and Johnson, 2, Novartis, 2, sanofi, 2; B. Scane: None; M. Bandeira:
None; V. C. Romão: None; T. Lazure: None; C. Adam: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos,
2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Pfizer, 2; S. Bitoun: Alpha Sigma, 6; V. Bouget: None.

Abstract Number: 2634

Transcriptomic Stratification Predicts Response to Rituximab, Abatacept
or the Association of Hydroxychloroquine and Leflunomide in
3 Randomized Controlled Clinical Trials in Sjögren’s Disease

Baptiste Chevet1, Valerie Devauchelle2, Elena Pontarini3, Valentin Baloche4, Michele Bombardieri5, Simon Bowman6,
Michael Barnes7, Antoine Sreih8, Jinqi Liu8, Sheila Kelly9, Antonia Christodoulou8, Hussain Badani10, Philippe Moigeon11,
Laurence LAIGLE12, Perrine Soret13, Christelle Le dantec14, Jacques-Olivier Pers15, Marta Alarcon-Riquelme16, Guillermo
Barturen17, Xavier Mariette18, Joel Van Roon19, Raphaele Seror20, Gaetane Nocturne18, Divi Cornec21 and Nathan
Foulquier14, and PRECSEADS Clinical Consortium and NECESSITY consortium, 1University Hospital of Brest, Brest,
France, 2UBO, Brest, France, 3William Harvey Research Institute, London, United Kingdom, 4University Medical Center,
Utrecht, Utrecht, Netherlands, 5Centre for Experimental Medicine and Rheumatology, The William Harvey Research
Institute, Queen Mary University of London, London, United Kingdom, 6Department of Rheumatology, University
Hospital Birmingham, Birmingham, United Kingdom, 7William Harvey Research institute, Centre for Translational
Bioinformatics, London, United Kingdom, 8Bristol Myers Squibb, Princeton, NJ, 9Bristol Myers Squibb, Doylestown, PA,
10Bristol Myers Squibb, Lawrence Township, NJ, 11Servier Laboratories, France, Gif sur Yvette, France, 12Servier
Laboratories, France, SURESNES, France, 13Servier, Paris-Saclay, Paris, Ile-de-France, France, 14LBAI. UMR 1227,
University of Brest, Brest, France, 15University of Brest, Brest, France, 16Fundaci�on Progreso y Salud, Andalusian
Government, Granada, Spain, 17Center for Genomics and Oncological Research (GENYO), Andalusia, Spain, 18Service de
Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 19University Medical Center Utrecht, Utrecht,
Netherlands, 20Service de Rhumatologie, Hôpital Bicêtre, AP-HP, le Kremlin Bicetre, Ile-de-France, France, 21Service de
Rhumatologie, CHU de Brest, Brest, France
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Background/Purpose: Sjögren’s disease (SjD) is a clinically and biologically heterogeneous disease. To date, no phase-III
trial showed efficacy in reducing the symptoms or systemic activity of the disease and no immunomodulatory drug has been
marketed. We have previously demonstrated using whole blood RNAseq data from the PRECISESADS project that SjD
patients can be clustered into 4 distinct groups (endotypes).1 Cluster 1 was characterized by a unique interferon (IFN) signa-
ture, cluster 2 comprised healthy-like patients, cluster 3 was marked by IFN and B-cell signatures, cluster 4 was character-
ized by IFN, B-cell and neutrophil signatures. In this study, we hypothesized that patients in different clusters may have
different responses to different drugs due to different therapeutic targets in each cluster

Methods: Clinical, biological and transcriptomic data were obtained from three randomized controlled trials assessing
hydroxychloroquine and leflunomide2 (HCQ-LEF, including in our study 13 patients on HCQ-LEF and 5 on placebo),
rituximab3 (RTX, of whom 31 patients on RTX and 25 with placebo were included) or abatacept4(ABA, including
58 patients on ABA and 59 on placebo) versus placebo. Whole blood RNAseq was performed on samples collected
at inclusion in the clinical trials. Patients were clustered into 4 endotypes using a semi-supervised Uniform Manifold
Approximation and Projection for Dimension Reduction (UMAP) algorithm combined with a support vector machine
(SVM) trained in respect to our previous work (Figure 1). We compared demographic features and disease characteris-
tics between the 4 clusters. We then assessed response to therapy, defined by the STAR responder index5, in the
active treatment and placebo arms within each cluster. We analyzed this response rate in the 3 pooled trials, and then
in each clinical trial individually.

Results: Eighty-one subjects were clustered into cluster 1 (5, 39 and 37 from the HCQ-LEF, RTX and ABA trials, respec-
tively), 24 were in cluster 2 (11 and 13 from the RTX and ABA trials), 80 were in cluster 3 (13, 5 and 62 from the HCQ-LEF,
RTX and ABA trials) and 6 patients were in cluster 4 (1 and 5 from the RTX and ABA trials). ESSPRI scores did not differ
between the 4 clusters (5.71 to 7.22; p=0.48). Unlike, ESSDAI was lowest in clusters 1 and 2 (6.36 and 6.62, respectively)
and significantly higher in clusters 3 and 4 (8.81 and 10.67; p=0.003).

When all 102 treated patients were pooled and compared to the 89 placebo patients, treated patients in cluster 1 were more
likely to achieve a STAR response score than control patients (60.5% vs. 23.7%, p=0.002) (Table 1). A similar trend was
seen in the RTX trial. In the HCQ-LEF trial, patients within cluster 3 who received the treatment were more likely to reach
the STAR score. Whether the studies were pooled or analyzed separately, no treatment compared to placebo showed sig-
nificant efficacy within cluster 2 (transcriptionally healthy-like patients).

Figure 1. Stratification of the patients into 4 distinct clusters based on whole blood RNAseq Abbreviations: LDA: Linear Discriminant Analysis Foot-
notes: Linear Discriminant analysis of transcriptomic profiles of the patients from 3 different cohorts based on the clustering obtained from a sup-
port vector machine classifier
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Conclusion: The analysis of controlled trials with transcriptomic-based clusters of SjD patients highlights the lack of
response to HCQ-LEF, RTX and ABA in the healthy-like patients. We suggest that these patients are less likely to respond
according to STAR score, they may not be included into further controlled trials.

Disclosure: B. Chevet: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen, 2, Lilly, 2, 5,
Novartis, 2, Pfizer, 2; E. Pontarini: None; V. Baloche: None;M. Bombardieri: None; S. Bowman: Amgen, 1, 2, Argenx,
1, 2, Aurinia, 1, 2, Bristol-Myers Squibb(BMS), 1, 2, Iqvia, 1, 2, J&J/Janssen, 1, 2, Kiniksa, 1, 2, Novartis, 1, 2;
M. Barnes: None; A. Sreih: Bristol Myers Squibb, 3, 12, Shareholder; J. Liu: Bristol Myers Squibb, 3, 8; S. Kelly: Bristol
Myers Squibb, 3; A. Christodoulou: Bristol Myers Squibb, 3, 12, Shareholder; H. Badani: None; P. Moigeon: Servier,
3; L. LAIGLE: Servier, 3; P. Soret: None; C. Le dantec: None; J. Pers: None; M. Alarcon-Riquelme: None;
G. Barturen: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2; J. Van Roon: None; R. Seror: Amgen, 6, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 6, Roche, 6; G. Nocturne: AbbVie/Abbott, 12, Travel fees, Amgen,
12, Travel fees, Boehringer-Ingelheim, 6, Novartis, 6; D. Cornec: None; N. Foulquier: None.
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Direct to Patient Screening for Psoriatic Arthritis in Patients with
Psoriasis: Appropriateness of Rheumatology Referrals and Treatment
Outcomes

Swetha Ann Alexander1, Shaobo Pei2, Gopi Penmetsa3, Soumya Reddy4, Jose Scher5, Alexis Ogdie6 and Jessica A
Walsh7, 1University of Utah, Salt lake City, UT, 2University of Utah, Thousand Oaks, CA, 3University Of Utah Hospital, Salt
Lake City, UT, 4NYU Grossman School of Medicine, New York, NY, 5New York University School of Medicine, New York,
NY, 6Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 7Division
of Rheumatology, Salt Lake City Veterans Affairs Health and University of Utah Health, Salt Lake City, UT

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Diagnostic delays in psoriatic arthritis (PsA) among psoriasis patients are common due to under
recognition by referring providers. Previous studies show that a PsA screening survey in clinic settings identifies
patients suitable for rheumatology referral and administering the survey directly to patients via email or mail increases
rheumatology evaluations. However, the appropriateness of referrals generated through the direct-to-patient (D2P)
survey method remains unknown. This study aimed to evaluate the appropriateness of rheumatology evaluations for
patients who screened positive via the D2P method and to assess treatment patterns following their initial rheumato-
logic evaluation.

Table 1. STAR score response rate in patients with Sjögren’s disease clustered by endotypes in 3 different randomized controlled trials
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Methods: Patients with psoriasis but no PsA diagnosis codes in electronic health records at the University of Utah received
the Psoriasis Epidemiology Screening Tool (PEST) Survey by email and mail on 04/28/23. Those screening positive were
directed to schedule a rheumatology appointment. We extracted patient demographics, clinical evaluations, and treatment
outcomes. A referral was deemed appropriate if patients had: (1) physician-confirmed psoriasis; (2) no previous rheumatol-
ogist encounter; and (3) PsA diagnosis or symptoms, examination findings, or test results warranting further workup or a
rheumatology follow-up.

Results: Surveys were sent to 825 patients, 245 (30%) completed the survey. A positive screening was positive in
104 (13%) patients, 32 (4%) were seen by a rheumatologist by June 2024 (Figure 1). It took about 4 months from receipt
of the survey by patients to see a rheumatologist. The majority were Caucasian (84%) and female (53%), with a mean age

Figure 1. Flow Diagram of Patient Selection and Screening Process
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of 54.9 years. Thirty patients (94%) had confirmed psoriasis,11 (34%) were diagnosed with PsA, and 7 (22%) were pending
PsA investigation. Other rheumatologic diagnoses identified in 6 (19%) patients (Figure 2).

Rheumatology Referrals were deemed appropriate in 24 (75%) patients due to a new diagnosis of PsA or possible PsA
and/or another new rheumatic diagnosis. Among the newly diagnosed PsA patients, 5/11 patients required treatment
initiation for PsA and the rest 6/11 were already on biologic treatment for psoriasis. However, 4/6 PsA patients on
existing biologics were recommended to switch agents due to inadequate PsA control. Patients diagnosed with
another new rheumatic condition 5/6 patients required treatment initiation. Among patients with unclear PsA diagno-
sis, 6/7 were already on biologics for psoriasis (Figure 3). Return rheumatology visits were recommended for
23 (72%) patients.

Conclusion: The D2P survey screening effectively identified patients appropriate for rheumatology evaluation, with one-third
receiving a new PsA diagnosis. Additional patients benefited from new diagnoses of other rheumatic diseases mimicking
PsA. Rheumatology evaluations led to significant treatment changes (44%) and recommendations for follow-up care, dem-
onstrating the D2P approach’s impact on patient outcomes.

Disclosure: S. Alexander: None; S. Pei: None; G. Penmetsa: None; S. Reddy: Bristol-Myers Squibb(BMS), 2, Jans-
sen, 2, 5, Novartis, 2, UCB, 2; J. Scher: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Pfizer, 2, 5, UCB, 2; A. Ogdie:
AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead,
2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; J. Walsh: AbbVie,
2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB Pharma, 2, 5.

Figure 2. Outcome of Rheumatology Evaluations

Figure 3. Treatment Outcomes in Referred Patients
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Abstract Number: 2636

Multi-centre Validation of a Serum Protein Biomarker Signature (RAPsA
Dx), Which Discriminates Psoriatic Arthritis (PsA) from Rheumatoid
Arthritis (RA)

Stephen Pennington1, Ruoyi Zhou2, Jonathan Brady2, Bruna Wundervald2, Andrew Parnell3, Ciar�an Duffy2, Robert
Perryman2, James Waddington4, Neil McHugh5, Deepak Jadon6, David Simon7, Filippo Fagni8, Georg Schett9, Fraser
Morton10, Aurelie Najm10, Stefan Siebert11, Laura Coates12 and Oliver FitzGerald13, 1UCD, Dublin, Dublin, Ireland,
2Atturos, DUBLIN, Dublin, Ireland, 3NUIM,Maynooth, Ireland, 4Agilent, Manchester, United Kingdom, 5University of Bath,
Bath, United Kingdom, 6Cambridge University, Cambridge, United Kingdom, 7Charité - Universittsmedizin Berlin, Berlin,
Germany, 8Department of Internal Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander University (FAU)
Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, Deutsches Zentrum für Immuntherapie
(DZI), Friedrich Alexander University Erlangen-Nuremberg and Universitätsklinikum Erlangen, Erlangen, Germany,
Erlangen, Germany, 9Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 10University of Glasgow,
Glasgow, United Kingdom, 11School of Infection and Immunity, College of Medical, Veterinary and Life Sciences,
University of Glasgow, Glasgow, United Kingdom, 12University of Oxford, Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, Oxford, United Kingdom, 13UCD, Dublin 6, Dublin, Ireland

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: In a previous study, we reported the discovery and evaluation of a serum protein (22 peptide) signa-
ture (RAPsA Dx) which, when using random forest machine learning methods, generated an algorithm that could discrimi-
nate PsA from RA patients with an area under the curve (AUC) of 0.85. The purpose here was to undertake a large multi-
centre study using clinically well-characterised cohorts of patients with PsA or RA to seek to validate the RAPsA
Dx signature and associated algorithm as the next important step towards clinical utility.

Methods: Samples of serum from patients with RA or PsA were obtained from 4 centres and 5 separate cohorts. The inclu-
sion criteria were: age between 18-80 years and a diagnosis of recent-onset (symptom duration < 12 months), biologic-
Disease Modifying Anti-Rheumatic Drug treatment-naive PsA or RA with ongoing active joint inflammation. Patients
with RA met the ACR/EULAR classification criteria and those with PsA met the CASPAR criteria. Overall, 623 (58%) patients
had PsA and 444 (42%) had RA. All 1067 baseline serum samples and multiple aliquots of a pooled reference serum sample
were fractionally randomized across twelve 96-well plates and subjected to trypsin digestion. The digested samples were
spiked with a mixture of 22 isotopically labeled peptides corresponding to the 22 RAPsA Dx peptides and used for targeted
liquid chromatography (LC) tandem mass spectrometry (MS/MS) data acquisition by multiple reaction monitoring (MRM).

Results: Regularised random forest analysis of the raw MRM data resulted in an average test accuracy of 70.5% [69.7%,
71.4%] with AUC of the receiver operator curve of 0.76 [0.73, 0.79] (Figure 1). The model used 19 of the 22 peptides. The
proteins represented by these peptides will be reported. When applied to data from samples (n=50) that were not used to
generate the model, it predicted 80% of true observations correctly. The inclusion of 22 isotopically labeled peptides in the
samples allowed the data to be normalised for sample loading onto the LC-MS/MS. When data were normalised in this
way the test accuracy was 72% [70.8%, 73.1%] with an AUC of 0.793 [0.76, 0.83] (Figure 2). Overall, the data revealed that
the RAPsA Dx protein biomarker signature can correctly identify patients with either RA or PsA with an AUC of at least 0.76,
a sensitivity of close to 82% and a specificity of 64%. It is important to note that the confidence intervals for the accuracy and
AUCs were very narrow revealing the reliability of the data.
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Conclusion: Using a large multi-centre cohort of over 1000 patients, we have validated a panel of protein (peptide) bio-
markers and associated algorithm that differentiates PsA from RA. We propose that this biomarker signature, RAPsA Dx, will
be a useful additional tool to assist rheumatologists and others with clinical decision-making when assessing patients pre-
senting with early inflammatory arthritis and will lead to an earlier definitive diagnosis of PsA. We also suggest that RAPsA
Dx may aid in the assessment of patients who are not responding to either standard or novel therapeutic strategies.

Disclosure: S. Pennington: None; R. Zhou: None; J. Brady: None; B. Wundervald: None; A. Parnell: None; C. Duffy:
None; R. Perryman: None; J. Waddington: None; N. McHugh: None; D. Jadon: None; D. Simon: None; F. Fagni:
None; G. Schett: Bristol-Myers Squibb(BMS), 6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6;
F. Morton: None; A. Najm: None; S. Siebert: AbbVie, 6, Amgen, 6, AstraZeneca, 6, Boehringer-Ingelheim, 5, Bristol-
Myers Squibb, 5, Eli Lilly, 5, GlaxoSmithKline, 5, Janssen, 5, 6, Teijin Pharma, 6, UCB, 5; L. Coates: AbbVie, 2, 5,
6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead, 2, 6,
GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6;
O. FitzGerald: None.

Figure 1. Receiver operator curve for raw MRM data.

Figure 2. Receiver operator curve for MRM data normalised for sample loading.

5350

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Abstract Number: 2637

Chaperone-mediated Autophagy in Synovitis Distinguishes Psoriatic
Arthritis from Rheumatoid Arthritis

Vincenzo Venerito1, Gerardo Cazzato2, Fabio Cacciapaglia3, Eleonora Ceglie4, Sergio Del Vescovo4, Teresa Caferri4,
Giuseppe Lopalco4, Francesco Girolamo5 and Florenzo Iannone1, 1Rheumatology Unit- University of Bari "Aldo Moro",
IT, Bari, Italy, 2Pathology Unit - University of Bari "Aldo Moro", IT, Bari, Italy, 3Rheumatology Unit DiMePRe-J, University
and AOU Policlinico of Bari, Italy, Bari, Italy, 4Rheumatology Unit - University of Bari "Aldo Moro", IT, Bari, Italy, 5Human
Anatomy Department - University of Bari "Aldo Moro", IT, Bari, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Recent studies have suggested that autophagy may play different roles in the pathogenesis of rheu-
matoid arthritis (RA) and psoriatic arthritis (PsA). Lysosome-associated membrane protein type 2A (LAMP2A) is a key com-
ponent of the chaperone-mediated autophagy (CMA) machinery. LAMP2A may be differently regulated in RA and PsA
synovial tissue.

This study aims to evaluate LAMP2A expression in synovial tissue as a potential biomarker to distinguish PsA from RA.

Methods:We included 29 patients with classified PsA and 11 patients with classified RA who underwent ultrasound-guided
synovial biopsy. Synovial specimens were stained with hematoxylin and eosin (H&E) for Krenn’s score, and anti- CD3, CD4,
CD8, CD20, CD138, and recombinant anto-LAMP2A antibodies (Abcam, ab125068). Positivity for each marker was quan-
tified using ImageJ software on microphotographs. The density of LAMP2A-positive cells (n/mm2) was counted in the syno-
vial lining layer, synovial stroma, and inflammatory infiltrate, and compared between PsA and RA with t-test, also stratifying
by Krenn’s synovitis grading. Logistic regression analysis was performed to evaluate the ability of LAMP2A-positive cell den-
sity to discriminate between RA and PsA. The area under the receiver operating characteristic curve (AUROC) was calcu-
lated to assess the diagnostic performance.

Results: he study included 29 PsA patients (mean age 50.53 ± 12.02 years) with a mean DAPSA score of 17.25 ± 4.63 at
biopsy. Nineteen (65.52%) PsA synovial specimens had high-grade synovitis (Krenn score ≥ 5). The 11 RA patients (mean
age of 53.31 ± 9.31 years) had a mean DAS28 score of 4.36 ± 1.05 at biopsy. Six (54.55%) RA synovial specimens showed
high-grade synovitis. LAMP2A-positive cell density in the synovial lining layer was similar between PsA and RA patients (p =
0.26), regardless of synovitis grade. In the synovial stroma, LAMP2A-positive cell density trended towards a difference
between PsA and RA (p = 0.08). In high-grade synovitis, RA specimens had higher LAMP2A-positive cell density than PsA
patients (p=0.03). LAMP2A-positive cell density in the inflammatory infiltrate was significantly different between PsA and
RA patients, with RA specimens displaying higher density than PsA (p=0.0001). This difference was also observed in low-
grade synovitis (RA vs. PsA, p=0.008, Figure 1). The density of LAMP2A-positive cells in the inflammatory infiltrate could dif-
ferentiate RA from PsA (OR 1.02 per point increase, 95% CI 1.01-1.03) with an AUROC of 0.89 (Figure 2).

Conclusion: This study demonstrates that LAMP2A expression in the inflammatory infiltrate of synovial tissue is significantly
higher in RA compared to PsA, regardless of the synovitis grade. The density of LAMP2A-positive cells in the inflammatory
infiltrate exhibits good diagnostic performance in discriminating RA from PsA, suggesting its potential as a biomarker for dif-
ferential diagnosis.
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Disclosure: V. Venerito: None; G. Cazzato: None; F. Cacciapaglia: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6,
Eli Lilly, 6, Galapagos, 6, Janssen, 2, 6, Pfizer, 6; E. Ceglie: None; S. Del Vescovo: None; T. Caferri: None;G. Lopalco:
None; F. Girolamo: None; F. Iannone: AstraZeneca, 2, GSK, 2, Pfizer, 2, UCB, 2.

Abstract Number: 2638

Defining Sonographic Enthesitis in Psoriatic Arthritis: Developing a Data-
and Expert-driven Diagnostic Criteria for Inflammatory Enthesitis at the
Single Enthesis Level

Andre Lucas Ribeiro1, Sibel Aydin2, Gurjit Kaeley3, Fahmeen Afgani4, Catherine Bakewell5, Marcos Rosemffet6, Minna
Kohler7, Amir Haddad8, Maria S. Stoenoiu9, Ari Polachek10, josefina marin11, Arnon Katz12 and Lihi Eder13, 1Women’s
College Hospital & University of Toronto, Porto Alegre, Rio Grande do Sul, Brazil, 2University of Ottawa - Ottawa, Ottawa,
ON, Canada, 3UF COM-J, Ponte Vedra Beach, FL, 4Women’s College Hospital, Toronto, Canada, 5Intermountain
Healthcare, Salt Lake City, UT, 6Instituto de Rehabilitaci�on Psicofísica, Capital Federal, Argentina, 7Massachusetts
General Hospital, Boston, MA, 8Carmel Medical Centre, Haifa, Israel, 9Cliniques Universitaires Saint-Luc, Brussels,
Belgium, 10Tel-Aviv Medical Center, Tel-Aviv, Israel, Petah-Tikva, Israel, 11Hospital Italiano de Buenos Aires, buenos aires,
Argentina, 12GRAPPA - Patient Research Partner, Haifa, Israel, 13University of Toronto, Women’s College Hospital and
Department of Medicine, Toronto, ON, Canada

LAMP2A-positive cell density in the inflammatory infiltrate was significantly different between PsA and RA patients, with RA specimens displaying
higher density than PsA (p=0.0001). This difference was also observed in low-grade synovitis (RA vs. PsA, p=0.008, Figure 1). The density of
LAMP2A-positive cells in the inflammatory infiltrate could differentiate RA from PsA (OR 1.02 per point increase, 95% CI 1.01-1.03) with an
AUROC of 0.89 (Figure 2).
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Clinical enthesitis occurs in 30-40% of psoriatic arthritis (PsA) patients, but its clinical diagnosis is
challenging due to similarities to non-specific entheseal pain. Despite OMERACT’s standardization of ultrasound
(US) entheseal lesions, a unified definition for inflammatory enthesitis remains vague. This study aims to develop data- and
expert-driven diagnostic criteria to differentiate inflammatory enthesitis at the single enthesis level from non-specific sono-
graphic enthesopathy.

Methods: An expert panel of 10 sonographers who participated in the Diagnostic Ultrasound Enthesitis Tool (DUET) study
reviewed 90 US scans (stored as video clips) of PsA patients. These represented various severities of entheseal lesions from
6 different sites. Each investigator rated each scan on a scale from -10 (definite "No") to +10 (definite "Yes") for the likelihood
of representing enthesitis. To be considered “Definite enthesitis” ≥ 70% of readers had to rate it with ≥ 70% certainty (+7 or
higher). Sonographers also noted the sonographic features influencing their ratings. Consensus scoring (3 central readers)
of elementary lesions was taken from the DUET study (Figure 1)1. Descriptive statistics and Chi-square tests were used to
report differences in elementary lesions across categories.

Results: Preliminary results show that 29 (32.2%) scans were classified as “Definite enthesitis”, 21 (23.3%) as “Definite not
enthesitis”, and 40 (44.5%) had no consensus ("Uncertain").

“Definite enthesitis” scans had more elementary lesions compared to "Uncertain" and "Not enthesitis" scans (Figure 2A-B).
93.1% of “Definite enthesitis” scans had a combination of ≥ 4 elementary lesions, while "Uncertain" and “Not enthesitis”
scans mostly had 3 or fewer lesions (52.5% and 100%, respectively).

The DUET scoring of elementary lesions and Chi-Square significant differences are shown in Figure 3A-F, highlighting the
differences of Hypoechogenicity, Thickening, and Power Doppler (PD) between “Definite enthesitis” and “Uncertain”
groups. Most “Definite enthesitis” scans had PD ≥ 2 (n=28, 96.5%), with the remaining scan showing significant B mode
abnormalities, including erosions. The "Not enthesitis" group mostly had no elementary lesions (76.2%), with only 4 scans
showing isolated enthesophytes and 1 with thickening. “Uncertain” scans showed a mixed combination of elementary
lesions, with 55% having positive PD. Unlike the OMERACT definition of PD location in enthesitis, 68.1% of the PD was ≥

2 mm from the insertion site, which was an important factor for classifying them as “Uncertain”.
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Conclusion: The presence of inflammatory elementary lesions drives the opinion towards a categorization of definite enthe-
sitis, particularly when high grade PD signal is present and when four or more elementary lesions are combined. Isolated
enthesophytes, common in the general population, do not indicate inflammatory enthesitis. These initial insights will form
the basis for an inflammatory enthesitis definition.

Reference

1. Eder L, Aydin S, Kaeley G. The Reliability of Scoring Sonographic Entheseal Abnormalities – the Diagnostic Ultrasound
Enthesitis Tool (DUET) Study [abstract]. Arthritis Rheumatol. 2020; 72 (suppl 10).

Disclosure: A. Lucas Ribeiro: None; S. Aydin: AbbVie/Abbott, 1, 2, 5, 6, Clarius, 11, Eli Lilly, 5, 6, Janssen, 1, 5,
6, Novartis, 1, 2, 5, 6, Pfizer, 1, 2, 5, 6, UCB, 1, 5, 6;G. Kaeley: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Gilead,
5, Janssen, 5, Novartis, 5; F. Afgani: None; C. Bakewell: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, Eli Lilly,
2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; M. Rosemffet: None; M. Kohler: Janssen, 12, medical advi-
sory board, Novartis, 12, medical advisory board, Setpoint Medical, 5, Springer Publications, 9; A. Haddad: None;
M. Stoenoiu: AbbVie/Abbott, 5, 6, Janssen, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6, UCB, 5, 6;
A. Polachek: None; j. marin: None; A. Katz: None; L. Eder: AbbVie, 2, 5, 6, Bristol-Myers Squibb (BMS), 2, Eli Lilly,
2, 5, Fresenius Kabi, 5, Johnson & Johnson, 2, 5, Novartis, 1, 5, Pfizer, 5, 6, UCB, 5, 6.

Abstract Number: 2639

Exploring Weight Trends in Psoriatic Arthritis: Unraveling Effects of Drugs

Pankti Mehta1, Fadi Kharouf2, Shangyi Gao3, Dafna Gladman4 and Vinod Chandran1, 1University of Toronto, Toronto,
ON, Canada, 2University Health Network and University of Toronto, Toronto, ON, Canada, Toronto, ON, Canada,
3Toronto Western Hospital, University of Toronto, Toronto, ON, Canada, 4University of Toronto, Toronto Western
Hospital, Toronto, ON, Canada
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Previous studies have reported weight gain in Psoriatic arthritis (PsA) with biologics like TNF inhibitors
(i). In contrast, no significant increase in body weight was found among patients receiving conventional synthetic (cs)DMARDs,
Interleukin (IL)-12/23i, and IL-17i. These studies focused on absolute weight differences, with the drawbacks of smaller sample
sizes and failure to adjust for other factors. We aimed to study the change in weight with the use of csDMARDs, biologic (b)
DMARDs, Janus Kinase i (JAKi), and apremilast, along with other factors affecting weight across the cohort.

Methods: Patients receiving NSAIDs or no medications, csDMARDs only (with or without NSAIDs), TNFi as the first biologic,
anti-IL12/23i, anti-IL17i, IL23i, JAKi, and apremilast at any point more than a year were identified from the database of a large
cohort. The weight trend before and after each drug was studied by adjusting for age, sex, disease duration, comorbidities,
disease activity (PASI and swollen joint count-SJC), line of treatment, and smoking using a linear mixed-effect model. Fac-
tors affecting weight over time for the cohort were studied using another linear mixed model adjusting for the above factors
along with baseline weight and all drugs received.

Results: A total of 1754 patients were included, with 473 on NSAIDs or no medications, 571 on csDMARDs, 702 on
bDMARDs, 42 on JAKi, and 70 on apremilast. The age at baseline, onset of psoriasis, and PsA were lower in the bDMARD
group. Baseline weight, proportion with hypertension, PASI, and DAPSA scores were higher in the apremilast group. The
proportion with HLA-C6 was the highest in the NSAIDs or no medication group. (Table 1)

Table 1. Demographic, clinical, and treatment characteristics at the time of enrollment into the cohort
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Table 2. Linear mixed model for factors associated with weight over time for 1289 patients who have available weight readings

Figure 1. Change point analysis comparing the mean of slopes for weight change before and after medication use.
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On change point analysis comparing the mean of slopes for weight change before and after medication use for each patient,
significant weight loss was observed with IL17i (p 0.001), IL23i (p=0.002), and csDMARDs (p 0.001). The weight change
was not significant with TNFi, IL12/23i, or apremilast. However, a trend towards weight gain was observed with TNFi and
weight loss with apremilast. (Figure 1)

When factors influencing weight were compared across the cohort, weight gain was observed with TNFi, IL-12/23i, longer
duration of follow-up, higher baseline weight, hypertension, and male sex. The use of apremilast, older age, and diabetes
mellitus were associated with weight loss. (Table 2)

Conclusion: Significant weight loss was observed after initiation of IL17i, IL23i, and csDMARDs in PsA as compared to
weight before initiation of these drugs. However, amongst the drugs, the use of TNFi and IL12/23i was associated with
weight gain, whereas apremilast was associated with weight loss when compared across the cohort.

Disclosure: P. Mehta: None; F. Kharouf: None; S. Gao: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca,
2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5;
V. Chandran: AbbVie/Abbott, 1, 5, AstraZeneca, 12, Spousal employment, Bristol-Myers Squibb(BMS), 1, Eli Lilly,
1, Janssen, 1, Novartis, 1, UCB, 1.

Abstract Number: 2640

Comparative Safety and Use of Non-conventional Combination Targeted
Therapy in Adults with Psoriatic Arthritis

Alexander Wu1, Arianna Zhang2, Yujia Guo1, Jialing Liu1, Donghan Yang1, Lourdes Perez Chada3, Alexis Ogdie4, Jose
Scher5 and Joseph Merola6, 1University of Texas Southwestern Medical Center, Dallas, 2Brigham and Women’s Hospital,
Boston, MA, 3Harvard Medical School, Wayland, MA, 4Department of Medicine, Perelman School of Medicine at the
University of Pennsylvania, Philadelphia, PA, 5New York University School of Medicine, New York, NY, 6UT Southwestern
Medical Center, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: SpA Including PsA – Diagnosis, Manifestations, & Outcomes II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Psoriatic arthritis is a chronic systemic inflammatory disorder with significant impacts on health and
life quality. Achieving good disease control in psoriatic arthritis (PsA) remains a major challenge even despite recent
advancements in targeted therapies. Combining multiple systemic immunomodulatory therapies has been shown to be
potentially beneficial and safe in other immune-mediated diseases such as IBD, but data on the current use and safety of tar-
geted combination therapy among patients with PsA in the real world is limited. Mostly case reports and case series exist.

Methods: We utilized longitudinal claims data from a commercial insurance claims database, IBM MarketScan Database,
covering 150 million patients in the United States during January 1, 2019-June 15, 2023 to describe combination therapy
use in PsA at a population level. For our PsA cohort, we included adults with (i) at least 2 ICD-10 codes of PsA within
12 months that were separated by at least 7 days and less than 365 days and (ii) a diagnosis of PsA followed by 1 or more
medication fill instance of a PsA medication. Additionally, we excluded any patients that had other indications for targeted
therapy or insurance discontinuation >= 90 days. After finalizing our PsA cohort, we then separated them into a combination
therapy cohort (defined as patients that had 3, 4, or 6 consecutive months of medication fill data for 2 or more different non-
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csDMARD drug classes) and a non-combination therapy cohort. We compared frequency of ICD-10 codes for serious or
opportunistic infections requiring inpatient level of care in both cohorts.

Results: A total of 42,821 patients had PsA, with a total of 454 patients or 1.1% of all patients with PsA on non-conventional
combination targeted therapy for a consecutive 3 months. 309 (0.7%) patients were on combination targeted therapy for a
consecutive 4 months, and 175 (0.4%) patients were on combination targeted therapy for a consecutive 6 months. The two
most common combination therapy drug classes in all 3 cohorts was a PDE-4 inhibitor and a TNF-alpha inhibitor (34-36%),
followed by an IL-17 inhibitor and PDE-4 inhibitor (30- 33%) (Figure 1). The risk of serious infection among non-combination
therapy patients was 4.66 risk per 1000 patients, while the risk of serious infection among combination therapy patients

Most Common Non-conventional Combination Targeted Therapies

Serious Infection Frequency in Non-combination Therapy Patients and Combination Therapy Patients

Opportunistic Infection Frequency in Non-combination Therapy Patients and Combination Therapy Patients
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ranged from 6.61-9.95 risk per 1000 patients, representing a 1.41-2.45-fold increase in risk (Figure 2). Furthermore, the risk
of opportunistic infection among non-combination therapy patients ranged was 0.30 risk per 1000 patients, while the risk of
serious infection among combination therapy patients ranged from 2.2-11.43 risk per 1000 patients (Figure 3).

Conclusion: In commercially insured adults with PsA on non-conventional combination targeted therapy, we found a higher
unadjusted incidence of serious bacterial and opportunistic infections that required hospitalization compared to standard
therapy. Numerically, the rate of infections was still low and similar to that of other studies. Limitations of this study include
small sample size, challenging bias/confounding by indication, retrospective design, and inability to adjust for PsA severity.

Disclosure: A. Wu: None; A. Zhang: None; Y. Guo: None; J. Liu: None; D. Yang: None; L. Perez Chada: Group for
Research And Assessment for Psoriasis and Psoriatic Arthritits, 5; A. Ogdie: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 5, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GlaxoSmithKlein(GSK), 5, Happify Health, 2, Janssen, 2, 5,
Novartis, 2, 5, Pfizer, 2, 5, UCB, 2; J. Scher: Bristol-Myers Squibb(BMS), 2, Janssen, 2, 5, Pfizer, 2, 5, UCB, 2; J. Merola:
AbbVie, 12, Consultant and/or investigator, Amgen, 12, Consultant and/or investigator, AstraZeneca, 12, Consultant and/or
investigator, Biogen, 12, Consultant and/or investigator, Boehringer Ingelheim, 12, Consultant and/or investigator, Bristol
Myers Squibb, 12, Consultant and/or investigator, Dermavant, 12, Consultant and/or investigator, Eli Lilly, 12, Consultant
and/or investigator, Janssen, 12, Consultant and/or investigator, MoonLake, 12, Consultant and/or investigator, Novartis,
12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investigator, Sanofi-Regeneron, 12, Consultant and/or
investigator, Sun Pharma, 12, Consultant and/or investigator, UCB, 12, Consultant and/or investigator.

Abstract Number: 2641

Identification of Systemic Sclerosis Intrinsic Subtypes in the ASSET
Clinical Trial Using PBC Gene Expression

Zhiyun Gong1, Timothy Sullivan2, Tammara Wood3, David Fox4, Dinesh Khanna5 and Michael Whitfield6, 1Dartmouth
College, Lebanon, NH, 2Geisel School of Medicine at Dartmouth, Lebanon, NH, 3Dartmouth, Hanover, NH, 4University of
Michigan, Dexter, MI, 5University of Michigan, Ann Arbor, MI, 6Geisel School of Medicine at Dartmouth, Hanover, NH

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Systemic sclerosis (SSc) is molecularly heterogeneous and distinct subtypes of patients have been
identified based on gene expression in skin. Although treatments have improved, clinical trials are still confounded by signif-
icant variability that may affect their interpretation and impact. Molecular signatures based on the gene expression in skin can
divide samples into four reproducible molecular intrinsic subsets (inflammatory, fibroproliferative, limited, and normal-like).
The purpose of this study was to develop a stratification method using easily accessible blood samples, based on methods
we pioneered in skin, that can be used to identify the patients most likely to improve with a given treatment. We tested the
hypothesis that molecular heterogeneity among gene expression in skin and blood will be concordant, which can be further
aid in the precision medicine and improve our ability to predict treatment responses in SSc.

Methods:We analyzed PBC samples from 68 patients enrolled in the ASSET clinical trial by RNA-seq. Samples passing QC
were prepared for ribodepleted RNA-seq using the Kapa RNA HyperPrep with RiboErase + Globin protocol with 100ng
RNA as input. Completed libraries were sequenced on a NextSeq2000. Data were processed using standard methods. A
binary classification model was trained for each subtype using the top genes in the corresponding ranked list of differentially
expressed genes for each subset.
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Results: RNA-seq data was generated for 68 baseline PBC samples. We focused on the 64 patients in the ASSET
study who had both skin and PBC RNA-Seq data available to train a supervised learning model. The true labels used
in this study were subtypes assigned to the paired skin biopsy, which was taken at the same time as the blood draw.
Genes expressed in PBCs were ranked according to their correlation with each SSc intrinsic subtype predicted on their
paired skin samples. A binary classification model was trained for each subtype using the top genes in the correspond-
ing ranked list. Then, different integration methods were used to generate the final PBMC SSc intrinsic subtype
prediction. We were able to achieve average accuracy around 85% using 70 genes for each SSc intrinsic subtype
(Fig. 1A). By integrating results from the binary Support Vector Machine models using Max Difference method, the
overall accuracy across the three subtypes was 87.5%. We further analyzed accuracy by subtype and find 83 – 88%
accuracy for each individual subtype (Inflammatory: 0.83; Normal-like: 0.85; Fibroproliferative: 0.88; Fig 1B). These
results confirmed our hypothesis that genes expressed in PBCs can be predictive of the SSc intrinsic subtypes origi-
nally found in the skin.

Conclusion: Our analyses using paired skin and PBC samples in untreated early SSc patients from the ASSET clinical trial
show that we can predict the intrinsic molecular subsets from PBMC samples and should be validated in additional samples,
including those on background immunosuppressive therapies. This provides optimism that we can use this more easily
accessible tissue for subset prediction in clinical trials.

Disclosure: Z. Gong: None; T. Sullivan: None; T. Wood: None; D. Fox: Abcon, 8, 10, 11; D. Khanna: AbbVie/Abbott,
2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeu-
tics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2;
M. Whitfield: Abbvie, 6, Boehringer Ingelheim, 1, 2, Bristol-Myers Squibb, 2, 5, Celdara Medical, LLC, 5, 8, 9, 10,
UCB Biopharma, 2, 5.

Abstract Number: 2642

Identifying Systemic Sclerosis Molecular Subtypes by Their Cellular
Signature – Deconvoluting the Puzzle

Erik Feldman1, Neta Milman1, Shai S. Shen-Orr1 and Doron Rimar2, 11. Faculty of Medicine, Technion - Israel Institute of
Technology, Haifa, Israel., Haifa, Israel, 2Rheumatology unit, Bnai-Zion medical center and the faculty of Medicine,
Technion - Israel Institute of Technology, Haifa, Israel., Haifa, Israel

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Figure 1. Biomarkers for subtype stratification in PBMC samples. A. Inflammatory biomarkers expressed in PBMCs. B. Normal-like biomarkers
expression in PBMCs
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Background/Purpose: RNA gene expression allows to identify differentially expressed genes (DEG) in Systemic sclerosis
(SSc) patients compared to healthy controls. Using unsupervised machine learning Milano et al. evaluated DEG from skin
biopsies of SSc patients and described 4 molecular subsets. Subsequently, Franks et al. used supervised machine learning
to develop a DEG based classifier that identifies the 3 most important molecular subsets of SSc: “fibroproliferative”, “normal
like” and “inflammatory”. Finally, these molecular subsets were identified though a DEG signature in peripheral blood of SSc
patients in the SCOT trial. It has been shown that the inflammatory and fibroproliferative subsets who undergone AHSCT
had a survival benefit over cyclophosphamide while “normal like” did not. Identifying DEG using RNA gene expression is
expensive and cumbersome. Deconvolution analysis of gene expression enables the estimation of relative cell frequencies
in a blood sample.

Methods: Gene expression data were obtained from the Gene Expression Omnibus (GEO) database (accession number
GSE134310). Deconvolution was performed using the CIBERSORTx algorithm implemented in R (IOBR package, version
0.99.9) with default parameters. We used Principal component analysis (PCA) and following a loading analysis.

Results: PCA of the deconvolution-based cell frequencies estimates allowed visualization of the 3 molecular subsets
(Figure 1a). Using loading analysis, we revealed that the leading sources of separation between the molecular subsets were
neutrophils and CD4 resting memory T cells (RM-T cells) (Figure 1b). These cell populations drive the separation on PC1,
which in turn explains 31.3% of the variance and distinguishes the inflammatory subset from the fibroproliferative subset.
For each sample we calculated the ratio between these cell populations (neutrophils to RM-T). Our analysis demonstrated
that these specific cells ratio successfully differentiates between SSc subsets (Kruskal-Wallis test, p = 5.1e-5), (Figure 1c).
We conducted sensitivity and specificity analyses to identify the best threshold for separation from the normal like subset.
A ratio above 3.18 was able to identify the inflammatory subset with a sensitivity of 64.3%, specificity of 100%, and an area
under the curve (AUC) of 85.7%. A ratio lower than 2.78 identified the fibroproliferative subset with a sensitivity of 70%, a
specificity of 57.1%, and an AUC of 58.9% (figure 1d)

Conclusion: Using deconvolution analysis, we were able to show that the neutrophils to RM-T cells ratio may identify the
molecular subsets of SSc. These cell subsets may be identified using flow cytometry (RMT cells are defined as the activated
memory T cells [CD3+ CD4+ HLADR+ ] deducted from the total memory T cells [CD3+, CD4+, CD45RA- ]), enabling us to
use this method as a practical and readily available tool in everyday practice. Identifying the molecular subsets of SSc holds a

Figure 1 a - Principal component analysis differentiated 3 groups of systemic sclerosis Figure 1b – Loading analysis reveals that PC1 explains 31%
of the variance in the data. The most discriminating cell populations on the x axis were neutrophils and CD4 resting memory t cells. Figure 1c- The
ratio between neutrophils and resting memory T cells was different between the 3 groups with statistical significance. Figure 1d – A receiver oper-
ating characteristic curve (ROC) was used to examine sensitivity and specificity analyses for each subtype comparison. For the inflammatory
vs. normal-like subtype comparison, the neutrophil to RM-T ratio threshold was selected to be 3.18, sensitivity was 64.3%, specificity was
100%, and the AUC was 85.7%. For the normal-like vs. fibroproliferative subtype comparison, the threshold was 2.78, sensitivity was 70%, spec-
ificity was 57.1%, and the AUC was 58.9%.

5361

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



promise as tool to predict outcomes, to enrich studies, to define molecular remission after AHSCT and to diagnose a
relapse. Future research should evaluate the cellular signature approach against RNA gene expression based molecular
subsets in validation cohorts.

Disclosure: E. Feldman: None; N. Milman: None; S. S. Shen-Orr: Cytoreason, 2, 3, 4; D. Rimar: None.

Abstract Number: 2643

Integrated Bulk and Single Cell RNA Sequencing Defines Key Pathways
Regulating Myofibroblast Differentiation Across ANA Subgroups in
Diffuse Systemic Sclerosis

Kristina Clark1, Corrado Campochiaro2, Emma Derrett-Smith3, Voon Ong4, Christopher Buckley5 and Christopher
Denton6, 1University of Oxford, Oxford, United Kingdom, 2IRCCS San Raffaele Hospital. Vita-Salute San Raffaele
University, Milan, Milan, Italy, 3University College London Division of Medicine, Birmingham, United Kingdom,
4University College London, London, England, United Kingdom, 5Kennedy Institute of Rheumatology, University of
Oxford, Oxford, United Kingdom, 6University College London, Northwood, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Myofibroblasts are key cells in the pathogenesis of systemic sclerosis (SSc). TGFβ is a key growth
factor driving myofibroblast formation in SSc. The main downstream signaling pathways regulated by TGFβ during myofibro-
blast differentiation are less well understood. Various intracellular pathways play an important role in myofibroblast patho-
genesis in SSc, such as the phosphatidylinositol 3-kinase/AKT serine/threonine kinase (PI3K/AKT) signaling pathway.

Antibody subsets in SSc are associated with distinct patterns of skin disease and organ manifestations. Recent studies
defined molecular and cellular interaction differences associated with SSc-specific antibodies, including those with anti-
RNA polymerase III (ARA) or anti-topoisomerase-1 (ATA).

We examined skin biopsies from well characterized SSc patients to delineate myofibroblast activation by integrating bulk
and scRNAsequencing, and quantitative immunostaining for αSMA protein expression.

Methods: 4mm paired skin biopsies were taken from patients with early dcSSc (n=21), and stored for bulk RNAsequencing
and histological analysis. Repeat biopsies were obtained at 3 and 12 months. Paraffin embedded biopsies were stained for
αSMA and analysed as a proportion of the whole slide. A second cohort of patients (n=12) and healthy controls (HC n=3)
donated 4mm skin biopsies, for the purpose of scRNAseq.

Analysis was carried out using R software. Comparisons were made between antibody subsets using ANOVA. Gene set
enrichment analysis was performed, with significance at FDR< 0.1.

scRNAseq analysis was carried using packages ‘Seurat’, and ‘gsfisher’.

Results: There were significant differences at baseline between αSMA positivity in the skin in ARA+ patients compared to
HC (p< 0.01), but no significant difference in the ATA+ subset and HCs (Fig 1). Over time, the proportion of αSMA positive
cells declined in the ATA and other antibody subgroups, whereas the ARA+ subgroup of patients showed no difference in
αSMA positive cells over 12 months (Fig 2).
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Bulk RNA sequencing on whole skin defined significantly enriched pathways shared by ARA+ and ATA+ early dcSSc
patients including TGFβ signaling pathway (FDR = < 0.001 and 0.025 respectively), and inflammatory response pathway
(FDR = < 0.0001 for both antibody subtypes compared to HC). The PI3K-Akt signaling pathway was only significantly upre-
gulated in ARA+ patients compared to HC (FDR = 0.05), and not in early ATA+ patients (FDR=0.25).

scRNAseq analysis of fibroblast clusters confirmed that this difference in PI3K-Akt signaling pathway enrichment is mainly
seen in the early ARA+ patient cohort, and not in the early ATA+ patient cohort, or the late stages of disease.

Conclusion: We have shown significant differences in αSMA positively stained cells in early dcSSc patients compared to
HC, more marked in ARA+ than ATA+ patients. Gene expression analysis also confirms key pathways regulating αSMA
are upregulated in the ARA+ dcSSc patients and originates from the fibroblast subclusters.

Our results support a stratified approach taking account of ANA subset for targeting myofibroblasts in early stage dcSSc.
Our data strongly suggest targeting PI3K-AKT in early-stage ARA+ patients would be beneficial.

Disclosure: K. Clark: None; C. Campochiaro: Boehringer-Ingelheim, 1, 6, Janssen, 6, Novartis, 1, 6; E. Derrett-
Smith: None; V. Ong: None; C. Buckley: None; C. Denton: AbbVie, 2, 5, Acceleron, 2, Arxx Therapeutics, 2, 5, Bayer,
2, Boehringer Ingelheim, 2, 6, Certa, 2, Corbus, 2, CSL Behring, 2, 5, Galapagos, 2, GlaxoSmithKline, 2, 5, 6, Horizon,
2, 5, Inventiva, 2, Janssen, 2, 6, Lilly, 2, Novartis, 2, Roche, 2, Sanofi-Aventis, 2, Servier, 5, Zurabio, 2.

Figure 1: dot plot of proportion of αSMA positively stained cells across a 4mm skin biopsy by disease state by autoantibody subtype at baseline

Figure 2: Change in αSMA positivity in skin biopsy samples in early dcSSc over 12 months
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Abstract Number: 2644

Baseline Fibroblast Immunophenotype Predicts Clinical Improvement
Among Individuals with Early Diffuse Cutaneous Systemic Sclerosis

Kimberly Lakin1, Robert Spiera2, John Spivack1, Yaxia Zhang1, Jessica Gordon3 and dana Orange4, 1Hospital for Special
Surgery, New York, NY, 2Scleroderma, Vasculitis, and Myositis Center, Hospital for Special Surgery, Weill Cornell Medical
College, New York, NY, 3Division of Rheumatology, Weill Cornell Medical College, New York, NY, 4Rockefeller University,
New York, NY

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: We have previously shown that fibroblast CD34 is low and alpha-smooth muscle actin (aSMA) is
high in severe diffuse cutaneous systemic sclerosis (dcSSc) skin, and this pattern reverses with clinical improvement. The
purpose of this study is to evaluate the relationship of skin fibroblast CD34 and aSMA expression and immune cell infiltration
with disease duration, and to identify predictors of clinical improvement.

Methods: Baseline skin biopsies and clinical data were analyzed from 105 patients with dcSSc enrolled in the Lenabasum
(N=79), Belimumab (N=18), or Nilotinib (N=8) clinical trials. CD34 and aSMA immunohistochemistry were scored semi-
quantitatively (0-3): 0-1 = “low;” 2-3 = “high.” Immune cells (CD20+ B cells, CD3+ T cells, CD123+ plasmacytoid dendritic
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cells) were scored as cell count per 5 most populated high-powered fields (400X). Clinical and skin histological differences
between those with early (< 18 months) versus later (≥ 18 months) disease duration (time since first non-Raynaud’s symp-
tom) at trial enrollment and aSMA status were compared using Fisher’s exact, t-test, or Wilcoxon rank-sum.

Clinical improvement was defined as >5-point decrease in modified Rodnan skin score (mRSS) at 52 weeks. A multiple
logistic regression model for improvement among 68 mycophenolate mofetil (MMF) users as a function of baseline predic-
tors was developed. Model selection was by the (minimum) AIC criterion. Candidate predictors were CD34, aSMA, sex,
baseline mRSS, CD20, CD3, CD123, belimumab use, disease duration at enrollment (< 18 or ≥18 months), and interactions
of the predictors with disease duration.

Results: Among 105 dcSSc trial participants, those with early (vs. later) SSc were more likely to have low CD34, high aSMA,
and high median CD20+ B cell count. Despite these histology differences, there was no difference in baseline mRSS by dis-
ease duration (Table 1).
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Median mRSS improvement was greater in those with early vs. later SSc in the full cohort and 68 patients treated with MMF
(-9 vs. -7, p=0.025 and -11 vs. -7, p=0.038, respectively). In AIC-optimal multiple logistic regression for improvement on
MMF, high CD34 and aSMA were associated with increased odds of improvement in early SSc, while high aSMA was asso-
ciated with decreased odds of improvement in later SSc (Table 2). These results were similar in sensitivity analyses that
included baseline mRSS, RNA polymerase III, CD20, CD3, CD123, and belimumab use.

Given that high aSMA predicts improved outcomes early and worse outcomes in later SSc, we sought to better understand
the role of sustained aSMA elevation in later disease. While no differences were seen in immune infiltrates by aSMA groups in
early SSc, in later SSc, B cells were more often present in aSMA high vs. low skin (73% vs. 22%, p=0.008) (Table 3).

Conclusion: Early vs. later SSc at trial enrollment was associated with lower CD34, higher aSMA, and increased B cells,
despite similar baseline mRSS. In early SSc, high CD34 and aSMA are associated with increased likelihood of improvement
on MMF. However, in later SSc, persistently elevated aSMA was associated with decreased likelihood of improvement and
increased B cells. Those with later SSc and high aSMA may benefit from additional treatment beyond MMF.

Disclosure: K. Lakin: None;R. Spiera: AbbVie, 2, 5, Amgen, 2, 5, AstraZeneca, 2, 5, 6, Boehringer Ingelheim, 5, Bristol
Myers Squibb, 5, ChemoCentryx, 2, 5, Corbus, 5, Cytori, 2, 5, Galderma, 2, GSK, 2, 5, Kadmon, 5, Novartis, 2, 5,
Roche-Genentech, 2, 5, Sanofi, 2; J. Spivack: None; Y. Zhang: None; J. Gordon: None; d. Orange: AstraZeneca,
2, Pfizer, 2.

Abstract Number: 2645

Human NCF1-p.R90H Variant Promotes Pulmonary Fibrosis in the
Bleomycin-induced Mouse Model and Systemic Sclerosis Patients via
Expansion of SPP1+Monocytes-derived Macrophages

Xinran Yuan1, Xiaodong Qin2, Kenji Takemoto1, Jian Zhao1, Matthew Sanderson1, Xue Xu1, Kristi L Helke3, Bethany
Wolf4, Joel Guthridge5, Judith A James6, Xiaodong Zhou7, Shervin Assassi8, Carol Feghali-Bostwick4, Dandan Wang9,
Lingyun Sun10 and Betty P Tsao1, 1Division of Rheumatology and Immunology, Department of Medicine, Medical
University of South Carolina, Charleston, SC, 2Department of Orthopedic Surgery, Nanjing Drum Tower Hospital,
Affiliated Hospital of Medical School, Nanjing University, Nanjing, Jiangsu, China (People’s Republic), 3Department of
Comparative Medicine, Medical University of South Carolina, Charleston, SC, 4Medical University of South Carolina,
Charleston, SC, 5Oklahoma Medical Research Foundation, Oklahoma City, OK, 6Arthritis and Clinical Immunology,
Oklahoma Medical Research Foundation, Oklahoma City, OK, 7Division of Rheumatology, University of Texas Health
Science Center at Houston, Houston, TX, 8UTHealth Houston Division of Rheumatology, Houston, TX, 9Department of
Rheumatology and Immunology, Nanjing Drum Tower Hospital, Affiliated Hospital of Medical Schoo, Nanjing, Jiangsu,
China (People’s Republic), 10Department of Rheumatology and Immunology, Nanjing Drum Tower Hospital, Affiliated
Hospital of Medical School, Nanjing University, Nanjing, Jiangsu, China (People’s Republic)

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: We previously identified a systemic lupus erythematosus (SLE) causal risk variant, p.Arg90His
(p.R90H, rs201802880) substitution encoded in neutrophil cytosolic factor 1 (NCF1), an essential component of the nicotin-
amide adenine dinucleotide phosphate (NADPH) oxidase complex 2 (NOX2), predisposing to multiple rheumatic diseases.
We aimed to investigate if the H90 variant increases risk for systemic sclerosis (SSc).
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Methods: Association of NCF1.pR90H with SSc was performed in 619 SSc patients and 3,335 controls, and in bleomycin
(BLM)-treated Ncf1-R90 C57BL/6 (B6) wildtype (WT) and -H90 knock-in (KI) littermates. We evaluated the association of this
variant with clinical manifestations of SSc, including autoantibody, modified Rodnan skin score (mRSS) and gender-
age-lung physiology (GAP) index, using a longitudinal cohort of 71 SSc patients. We used cytometry by time-of-flight
(CyTOF) to perform cell subset analysis of PBMCs from 14 SSc patients and 7 controls.

Results: The NCF1-H90 variant associated with risk for diffuse cutaneous SSc (dcSSc) in Chinese (odds ratio [OR] = 2.25,
P = 4.25 × 10−11) and European Americans (OR = 2.48, P = 2.02 × 10−3), and lung fibrosis (OR = 2.09, P = 7.96 × 10−10) in
Chinese SSc patients. Compared with R90.B6 WT littermates, BLM-treated H90.B6 KI mice demonstrated increased pul-
monary fibrosis, increased activation of type I interferon inducible genes, elevated expression of Spp1, Ccl2, Arg1, Il6 and
Timp1, and enriched macrophage cell-type scores in lung tissues. Compared with SSc patients carrying two copies
of R90 variant, homozygous H90 SSc patients had increased incidence of interstitial lung disease (ILD) with elevated mRSS
and GAP index, increased anti-nuclear antibody (ANA) titers and anti-topoisomerase antibody (ATA) seropositivity,
decreased survival, and elevated plasma levels of osteopontin (OPN, SPP1), CCL2 and ARG1. These H90 SSc patients
sustained elevated mRSS during an average 6-year period with decreased survival. The 0, 1 and 2 copies of H90
carriage in SSc PBMCs exhibited a dose-dependent increase in both percentage and number of profibrotic
CD14+CD68+CD11b+Tim3+ monocytes. Elevated protein levels of OPN, CCL2 and ARG1 were observed in CD68+CD11b+

monocyte-derived macrophages (MoMs) from H90 patients, and these levels were decreased after co-culturing with anti-
CCL2 but not control antibody in H90 MoMs.

Conclusion: The NCF1-H90 variant increases risk for dcSSc, promoting the development of lung fibrosis via expanding
profibrotic SPP1+ MoMs in a CCL2-dependent manner, contributing to severity of lung fibrosis in both BLM-treated mice
and patients with SSc.

Our experiments could be summarized into four parts: 1. The NCF1-H90 allele is one of the strongest common risk variants for dcSSc and lung
fibrosis in a case-control association study; 2. The increased lung fibrosis in the BLM-treated H90.B6 mouse model confirms Ncf1-H90 is a causal
risk variant. Differential expression of BLM-treated lung tissues from R90.B6 vs. H90.B6 and males vs. female mice revealed elevated genes, path-
ways and infiltrating leukocytes associated with lung fibrosis; 3. The genetic effect of NCF1-H90 in promoting high ANA titers, seropositivity of ATA,
dcSSc, lung fibrosis and high disease activity is confirmed in a longitudinal observation cohort of Chinese SSc patients; 4. CyTOF cell subset anal-
ysis of SSc PBMCs identifies a profibrotic monocyte subset that MoM cultures verify the profibrotic SPP1+ MoMs contributes to lung fibrosis.
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Disclosure: X. Yuan: None; X. Qin: None; K. Takemoto: None; J. Zhao: None; M. Sanderson: None; X. Xu: None;
K. L Helke: None; B. Wolf: None; J. Guthridge: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5; J. A James: None;
X. Zhou: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Behring, 2, Janssen,
5, Merck/MSD, 2, TeneoFour, 2; C. Feghali-Bostwick: None; D. Wang: None; L. Sun: None; B. P Tsao: None.

Abstract Number: 2646

Rare Variants in the IL1RAP Gene Implicate the IL-1 Signaling Pathway in
the Pathogenesis of Systemic Sclerosis in African and European
Ancestries

Yosuke Kunishita1, Urvashi Kaundal2, Martin Kerick3, Ryan Routsong4, Justin Lack4, Ami Shah5, Maureen Mayes6,
Daniel Shriner7, Ayo P. Doumatey7, Amy Bentley7, Robyn Domsic8, Thomas Medsger, Jr9, Paula Ramos10, Richard
Silver11, Virginia Steen12, John Varga13, Vivien Hsu14, Lesley Ann Saketkoo15, Dinesh Khanna13, Elena Schiopu16, Jessica
Gordon17, Lindsey Criswell18, Heather Gladue19, Chris Derk20, Elana Bernstein21, S. Louis Bridges17, Victoria
Shanmugam22, Lorinda Chung23, Suzanne Kafaja24, Reem Jan25, Marcin Trojanowski26, Avram Goldberg27, Benjamin
Korman28, James W. Thomas29, Elaine Remmers30, Adebowale Adeyemo7, Charles Rotimi7, Fredrick Wigley31, Francesco
Boin32, Javier Martin3, Daniel Kastner33 and Pravitt Gourh34, 1Scleroderma Genomics and Health Disparities Unit,
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by systemic inflammation and
fibrosis. Interleukin-1 receptor accessory protein (IL1RAP) is a co-receptor for the Interleukin-1 (IL-1) family of cytokines. It
plays an essential role in the signaling of IL-1, IL-33, and IL-36, which are known to mediate inflammation and fibrosis.
Recently, preclinical data indicated that the anti-IL1RAP antibody CAN10, inhibited IL-1, IL-33, and IL-36 signaling and der-
mal and pulmonary fibrosis. In this study, we examined the potential association of rare variants in the IL-1 family of ligands
and receptors with SSc.

Methods: Exome sequences of 379 African Americans (AA) subjects with SSc and 411 AA control subjects were examined
for rare variants in six ligands and five co-receptors of the IL-1 pathway (Figure 1). Replication analysis was performed in
590 AA subjects with SSc and 360 AA control subjects. The SSc subjects were enrolled at the 24 academic centers partic-
ipating in the Genome Research in African American Scleroderma Patients (GRASP) consortium. Another cohort of
951 European ancestry SSc subjects and 998 EA control subjects from Spain were examined for replication. Gene-based
(SKAT-O, Burden, and KBAC) testing was performed on missense, loss of start, stop gain, frameshift, or splice functional
loss variants with a minor allele frequency < 0.001 in Genome Aggregation Database (gnomAD), and a Combined Annota-
tion Dependent Depletion (CADD) score > 10 suggesting deleteriousness. Bonferroni’s multiple testing significance thresh-
old was set at 4.5×10−3 for the discovery and 0.05 for the replication cohort.

Figure 1. Schematic representation of IL-1 family signaling pathway. IRAK; IL-1 receptor-associated kinase, MAPK; mitogen-activated protein
kinase, NF-κB; nuclear factor kappa B, TRAF6; tumor necrosis factor receptor-associated factor 6.

Table 1. Gene-based testing of IL1RAP-related gene variants in AA with SSc. Bold indicates statistical significance. AA; African Americans, Chr;
chromosome, Ctrl; controls, KBAC; kernel-based adaptive cluster method, SKAT-O; optimal sequencing kernel association test, SSc; systemic
sclerosis.
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Results: All three gene-based tests identified the IL1RAP gene to be enriched for rare variants in AA subjects with SSc in the
discovery and combined cohorts (Table 1). Additionally, we confirmed these findings in another large, independent, SSc
cohort of European ancestry (SKAT-O p-value 3.7×10−4). Notably, diffuse cutaneous skin involvement (dcSSc) was more
common in the AA subjects with SSc carrying the IL1RAP rare variants (15 of 17; 88.2%), compared to the overall AA SSc
cohort (58.4%). On examining the IL1RAP association in dcSSc subset, the association was even stronger than overall
SSc, whereas no association was observed in SSc patients with limited cutaneous skin involvement (Table 1). All the IL1RAP
rare variants identified in SSc patients were bioinformatically predicted to be pathogenic.

Conclusion: This study, for the first time, identifies association of IL1RAP in both African and European ancestral subjects
with SSc. In light of the recent preclinical data with the anti-IL1RAP antibody CAN10, prioritizing diffuse cutaneous SSc
patients in clinical trials and stratifying patients based on IL1RAP variants, might pave the path for precision medicine in SSc.

Disclosure: Y. Kunishita: None; U. Kaundal: None; M. Kerick: None; R. Routsong: None; J. Lack: None; A. Shah:
Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; M. Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim,
1, 5, Horizon Therapeutics, 5, Merck/MSD, 5; D. Shriner: None; A. Doumatey: None; A. Bentley: None; R. Domsic:
AstraZeneca, 2; T. Medsger, Jr: None; P. Ramos: None; R. Silver: None; V. Steen: None; J. Varga: None; V. Hsu:
None; L. Saketkoo: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, MDI Therapeu-
tics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; E. Schiopu: None; J. Gordon: None; L. Criswell: None; H. Gladue:
None; C. Derk: None; E. Bernstein: AstraZeneca, 5, aTyr, 5, Boehringer-Ingelheim, 1, 2, 5, Bristol-Myers
Squibb(BMS), 5, Cabaletta, 1, 5, Kadmon, 5; S. Bridges: None; V. Shanmugam: None; L. Chung: Boehringer-
Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi Tanabe,
1, 2; S. Kafaja: None; R. Jan: None;M. Trojanowski: None; A. Goldberg: None; B. Korman: None; J. Thomas: None;
E. Remmers: None; A. Adeyemo: None; C. Rotimi: None; F. Wigley: None; F. Boin: Adicet Bio, 2; J. Martin: None;
D. Kastner: None; P. Gourh: None.
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Clinical Characteristics, Treatment Outcomes and Predictors of Mortality
in a DADA2 Cohort of 101 Patients

Aman Sharma1, Niladri Bhowmick2, shankar naidu3, Varun Dhir4, Prateek Bhatia3, Vishal Sharma3, sagar Bhattad5,
Chengappa Kavadichanda6, Vikas Gupta7, Durga P Misra8, Sourabh Malviya9, DUDAM RAJKIRAN10, Banwari Sharma11,
JohnMathew12, Sathish Kumar13, Rajesh Bhojwani14, Aadhaar Dhooria15, Avinash Jain16, Pankaj Gupta17, Vikas Agarwal8,
Rudrarpan Chatterjee18, Kusum Sharma19, Manphool Singhal19, Harjeet Singh19, Alpana Parmar20, Padmanbha
Shenoy21, Ritambhra Nada19, Ranjana Minz19, Archana Khan22, Sodality Sutnga22, Minu Singh19, Kaushik Bhojani23,
MAHABALESHWAR MAMADAPUR24, Manesh Manoj25, Puja Srivastava26, Adarsh MB27, Kavita Krishna28, Ramesh Jois29,
Vir Singh Negi30, Amita Aggarwal31, sanjay jain19, Raju Khubchandani32, Chip Chambers33 and Pui Lee34, 1PGIMER,
Chandigarh, India, Chandigarh, Chandigarh, India, 2Post Graduate Institute of Medical Education and Research,
Chandigarh, Chandigarh, Chandigarh, India, 3PGIMER, Chandigarh, India, Chandigarh, India, 4PGIMER, CHD, INDIA,
CHANDIGARH, India, 52Aster CMI Hospital, Bengaluru, India, Bengaluru, 6Jawaharlal Institute of Postgraduate Medical
Education and Research, pondicherry, Puducherry, India, 7Fortis Hospital, Ludhiana, India, Ludhiana, 8Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India, 9Medanta superspeciality hospital, Indore,
India, 10Hyderabad Rheumatology Centre, Hyderabad, India, HYDERABAD, Andhra Pradesh, India, 11Niramaya
Healthcare, Jaipur, India, Jaipur, India, 12Christian Medical college, Vellore, India, Vellore, India, 13CMC, Vellore, Vellore,
India, 14Santokba Durlabhji Memorial Hospital, Jaipur, India, Jaipur, India, 15Mahatma Gandhi Medical College and
Hospital Jaipur, Jaipur, Rajasthan, India, 16Sawai Man Singh Hospital, Lucknow, Rajasthan, India, 17PGIMER, Chandigarh,
India, Chandigarh, 18Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow., Lucknow, Uttar Pradesh,
India, 19PGIMER, Chandigarh, Chandigarh, India, 20Rheumatology Clinic, Surat, India, Surat, India, 21Center for arthritis
and rheumatims excellence ( CARE, Cochin, Kerala, India, 22SRCC Children’s Hospital, Mumbai, India, Mumbai, India,
23Fortis Hospital, Mumbai, Mumbai, India, 24JSS MEDICAL COLLEGE AND HOSPITAL,JSSAHER, Mysore, Karnataka, India,
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25AKG Memorial Cooperative Hospital Kannur, Nileshwar, Kerala, India, 26STAR Rheumatology Clinics, Ahmedabad,
India, Ahmedabad, India, 27Government Medical College, Kozhikode, India, Kozhikode, India, 28Bharati Vidyapeeth
Medical College, Pune, Pune, India, 29Manipal Hospital, Rheumatology, Millers Road, Bengaluru, India, Bengaluru, India,
30AIIMS, Bilaspur, Puducherry, Puducherry, India, 31Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow,
India, Lucknow, Uttar Pradesh, India, 32SRCC Childrens Hospital, Mumbai, India, 33Vanderbilt University Medical
Center & DADA2 Foundation, Franklin, TN, 34Boston Children’s Hospital, Newton, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Deficiency of adenosine deaminase 2 (DADA2) is a rare and potentially life threatening monogenic
disorder characterized by systemic vasculitis, bone marrow failure, and immunodeficiency. Understanding its clinical mani-
festations in different cohorts, and predictors of mortality are crucial for making treatment decisions and directing future
research.

Methods: A retrospective analysis was conducted on paediatric and adult patients diagnosed with DADA2 across multiple
rheumatology centres in India. DADA2 cases were diagnosed between April 2017 and May 2024, on the basis
of ADA2 genetic testing and/or ADA2 enzyme activity assay. Clinical characteristics, treatment outcomes and factors asso-
ciated with mortality were evaluated.

Results: 101 patients with a confirmed diagnosis of DADA2 were included. The median age of disease onset was 17 years
(6 months - 59 years). 49 (48.5%) had childhood onset of the disease (<16 years). The most common clinical manifestations
included cutaneous (60%) and CNS symptoms (52%). Gastrointestinal(GI) manifestations were present in 39% of patients
among which mesenteric ischemia was present in 13.8%. Strokes were noted in 35% patients. Among the stroke patients
31 patients had ischemic CVA while 13 had hemorrhagic CVA. The rare manifestations in this cohort included amyloidosis,

Fig 1. Clinical manifestations of DADA2 patients

Fig 1. clinical manifestations of DADA2 patients
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optic neuritis, pancreatic infarction, focal myocarditis and posterior reversible encephalopathy syndrome. Various manifesta-
tions are shown in Figure 1.

Twelve deaths (11.8%) were recorded, out of which eleven were due to the underlying active disease, and one was due to
suicide, which was excluded from final survival analysis. The median age of onset of disease for the expired patients was
17 years. 5 of the 11 patients who expired had childhood onset of the disease. There was no significant association between
the age of onset of disease and mortality (p=0.142). Cause of death was GI involvement in 8 and stroke in 3 (2 haemorrhagic,
1 ischemic) patients. 65 of the 101 patients were on anti-TNF therapy. 7 (5 with GI involvement and 2 with stroke) of the
11 patients who expired were not receiving anti-TNF therapy at the time of death. Mortality was associated with mesenteric
ischemia (p= 0.007), stroke(p=0.042) and those not receiving anti-TNF therapy (p=0.041).(Table 1).

Conclusion:Mesenteric ischemia, stroke and non-usage of anti-TNF therapy were significant predictors of mortality. Impact
of disease on mental health may have contributed to suicide thus needs to be addressed in management.

Disclosure: A. Sharma: None; N. Bhowmick: None; s. naidu: None; V. Dhir: None; P. Bhatia: None; V. Sharma:
None; s. Bhattad: None; C. Kavadichanda: None; V. Gupta: None; D. Misra: None; S. Malviya: None;
D. RAJKIRAN: None; B. Sharma: None; J. Mathew: None; S. Kumar: None; R. Bhojwani: None; A. Dhooria: None;
A. Jain: None; P. Gupta: None; V. Agarwal: None; R. Chatterjee: None; K. Sharma: None; M. Singhal: None;
H. Singh: None; A. Parmar: None; P. Shenoy: None;R. Nada: None;R. Minz: None; A. Khan: None; S. Sutnga: None;
M. Singh: None; K. Bhojani: None; M. MAMADAPUR: None; M. Manoj: None; P. Srivastava: None; A. MB: None;
K. Krishna: None; R. Jois: None; V. Negi: None; A. Aggarwal: None; s. jain: None; R. Khubchandani: None;
C. Chambers: None; P. Lee: None.

Abstract Number: 2648

Diagnosis of Giant Cell Arteritis by 18F-FDG PET/CT in Patients on
Glucocorticoid Therapy: Importance of Delayed Imaging

Vicente Aldasoro1, Vicky Betech-Antar2, Santos Castañeda3, Eugenio De Miguel4, Juan José Rosales5 and Maria Jose
García Velloso5, 1Hospital Universitario de Navarra, Pamplona, Spain, 2Clinica Universidad de Navarra, Pamplona, Spain,
3Hospital Universitario de la Princesa, Madrid, Spain, 4Hospital Universitario La Paz, Madrid, Spain, 5Clínica Universidad
de Navarra, Pamplona, Spain

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The aim of this study is to analyse the diagnostic value of the delay images at 180 minutes
in positron emission tomography (PET) performed in patients with giant cell arteritis (GCA) despite glucocorticoid
(GC) therapy before PET acquisition.

Methods: Consecutive diagnostic suspicious patients with GCA according to 2022 EULAR/ACR criteria as a reference
standard were included. PET was performed at baseline and at 6 months. In patients with negative result at 60 minutes
acquisition, delayed images were performed at 180 minutes. A total vascular score (TVS) was assessed at seven different
vascular regions (thoracic aorta, abdominal aorta, subclavian arteries, axillary arteries, carotid arteries, iliac arteries, and fem-
oral arteries). For semiquantitative analysis, volumes of interest (VOI) were drawn around the target arterial structures
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avoiding areas of atherosclerosis, and SUVmax at the liver and aortic wall to lumen ratio (corresponding to the TBR) were
ascertained in both early and delayed acquisition, defining cut off for positivity of ≥ 1.48 according to our control population
made with patients who underwent 18F-FDG PET/CT for suspected malignant lung nodules with a mean age of 71.6±8.9
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(20 women and 5 men). Patients with a history of vasculitis and patients treated with chemotherapy or chemoradiotherapy in
the previous 12 months were excluded.

Results: Twenty six patients were included with a median age of 70.5 (57-88) years. Baseline PET was positive in all
but two: 17 patients at 60 min acquisition and 7 patients after delayed images at 180 min (table1 and figure1). The
median dose of GCs at the time of the baseline PET was 45 mg/d (26.2-45) of prednisone-equivalent with a
median exposure of 14 days (7-76.2) (table 3). Delayed images were perfomed in more patients with more time on
GC treatment resulting in a sensitivity of 92,1% with a cutt off TBR ≥ 1.48 (table 4). At 6 months, the follow up PET
was performed on 22 patients, with positive result in all but one, despite treatment with GCs and/or biological disease
modifying antirheumatic drugs (bDMARD), although 18F-FDG uptake had decreased in all of them. Four patients died
before the 6 month follow up PET: 2 due to pneumonia, 1 due to abdominal aortic aneurysm rupture and another for
unknown reasons.
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Conclusion: A PET scan beyond 3-10 days after treatment initiation may be useful, especially in patients with a strong sus-
picion of GCA. In this context, in patients under long term high dose GC treatment, delayed imaging applying
procedural recommendations for vascular quantification could be of great interest in clinical practice. A TBR ≥ 1.48 could
be a good cut off to diagnosed GCA by PET with a sensitivity of 92.1%. In line with this GC dose seems to be less relevant
than the time on steroid treatment.

With this data we suggest to perform only one acquisition at 180 min in these kind of patients and in those with high suspi-
cion of GCA and negative PET at 60 min.

1.- Martínez-Rodríguez I, et al. Aortic Nucl Med Commun. 2013 Sep;34(9):926-30.
2.- Martínez-Rodríguez I et al.. Eur J Nucl Med Mol Imaging. 2014 Dec;41(12):2319-24

Disclosure: V. Aldasoro: None; V. Betech-Antar: None; S. Castañeda: Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6,
Merck/MSD, 2, 5, 6, Pfizer, 5, Roche, 2, 6, UCB, 2, 5; E. De Miguel: AbbVie/Abbott, 5, 6, BMS, 5, 6, Eli Lilly, 5, 6, Gru-
nental, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, sanofi, 5, 6, UCB, 5, 6; J. Rosales:
None; M. García Velloso: None.
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Defining Clinical Subgroups of Patients with Relapsing Polychondritis: A
Latent Class and Decision Tree Analysis in Two Independent Prospective
Cohorts

Shubhasree Banerjee1, Carol McAlear2, Peter Merkel3, Peter Grayson4 and Marcela Ferrada5, 1University of
Pennsylvania, Philadelphia, 2University of Pennsylvania, Philadelphia, PA, 3Division of Rheumatology, Department of
Medicine, University of Pennsylvania, Philadelphia, PA, 4National Institutes of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), Chevy Chase, MD, 5University of Maryland, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Lack of awareness and disease heterogeneity are common factors associated with diagnosis
delay in patients with Relapsing polychondriytis (RP). Using latent class analysis (LCA), phenotypic subgroups have
been identified in a prospective cohort of patients with RP. Identifying these subgroups can help clinicians to recognize
patterns of organ involvement, facilitating prompt diagnosis.This study aimed to validate previously identified clinical
subgroups using LCA and develop a decision tree algorithm to accurately predict assignment of individual patients to
these subgroups.

Methods: Patients ≥ 18 years old who met diagnostic criteria for RP were included. All patients had a dynamic chest com-
puterized tomography (CT) and audiometry. LCA was conducted in two independent prospective cohorts of patients with
RP using the following variables: arthritis, tracheomalacia, bronchomalacia, subglottic stenosis, ear damage, nose damage,
eye inflammation, and sensorineural hearing loss. Ear damage was defined by thickening of the cartilage or cauliflower ear.
Nose damage was defined by saddle nose deformity or nasal septal perforation. Tracheomalacia and bronchomalacia were
defined as ≥ 50% airway collapse on dynamic chest CT. Optimization of latent class models was performed using Bayesian
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information criterion (BIC) and Akaike information criterion (AIC). Decision tree analysis was performed to predict latent class
group status.

Results: 162 patients with RP were included in this study. Cohort #1 included 102 patients: 92 (90%) females; 93 (91%)
Caucasians; median age 48 years (IQR= 38-59). Cohort #2 included 60 patients: 52 (86%) females; 52 (86 %) Caucasians;
median age 44 years (IQR=38-52).

Three clinical subgroups were identified by LCA in each cohort: Type 1 was characterized by ear damage, nose damage and
subglottic stenosis, Type 2 was characterized by tracheomalacia and bronchomalacia, and Type 3 was characterized by
absence of tracheomalacia.

Tracheomalacia and ear damage were the two critical variables found on the decision tree that predicted latent class assign-
ment in both cohorts. In cohort #1, the accuracy was 98% (R-square = 0.91) and in cohort #2 the accuracy was 100% (R-
square=0.95) (Figure 1).

Conclusion: This study corroborates the existence of previously identified clinical subtypes of RP. Tracheomalacia and ear
damage effectively categorize patients into these subgroups. These findings support the potential use of this subgrouping in
clinical practice and clinical research design.

Disclosure: S. Banerjee: None; C. McAlear: None; P. Merkel: AbbVie/Abbot, 2, AstraZeneca, 2, Boehringer Ingel-
heim, 2, GlaxoSmithKlein(GSK), 2, Roche, 5; P. Grayson: None; M. Ferrada: None.

Abstract Number: 2650

Extent of Vascular Inflammation on Cranial Vessel Wall MRI and
Ophthalmic Complications in Giant Cell Arteritis

David Yang1, Quy Cao2, Fang Liu2, Tara McWilliams2, Ryan Rebello3, Madhura Tamhankar2, Shubhasree Banerjee2, Rui
Liang2, Robert Kurtz2, Joshua Baker1, Naomi Amudala2, Zhaoyang Fan4, Jae Song2, Peter Merkel1, Jeffrey Morris2 and
Rennie Rhee1, 1University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania, Philadelphia, 3St Joseph’s
Hospital and McMaster University, Hamilton, ON, Canada, 4University of Southern California, Los Angeles, CA

Figure 1. Decision tree analysis to classify patients with relapsing polychondritis into three subgroups defined by latent class analysis.
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SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: There is a need for measures of disease severity for giant cell arteritis (GCA), which may enable iden-
tification of high-risk subgroups (e.g., ophthalmic complications) and allow for individualized approach to therapy. Cranial
vessel wall MRI (VW-MRI) has potential to quantify disease severity by detecting inflammation of multiple cranial arteries
beyond the temporal arteries. We hypothesize a greater extent of vascular inflammation predicts ocular manifestations of
GCA, including MRI enhancement of orbital structures, which has been previously demonstrated to potentially detect sub-
clinical orbital disease in GCA. In this study, we derived a continuous score to quantify GCA disease severity based on extent
of abnormal enhancement on VW-MRI and assessed the score’s association with: i) diagnosis, ii) ophthalmologic manifes-
tations of GCA and iii) orbital enhancement on MRI.

Figure 1. Cranial MRI structures associated with giant cell arteritis. (A) Cranial vasculature and structures associated with giant cell arteritis (GCA)
included in models to develop the PEG score. (B) Proportion in each group (GCA vs non-GCA) with abnormal MRI enhancement of each structure.

Figure 2. Comparison of global MRI score (PEG score) by ophthalmologic involvement in giant cell arteritis. (A) Mean PEG scores of patients with
ocular GCA, non-ocular GCA, and non-GCA (without GCA). (B) Mean PEG scores in patients with versus without abnormal orbital MRI enhance-
ment (defined as optic nerve sheath or ophthalmic artery wall enhancement), which was analyzed due to prior studies hypothesizing that orbital
MRI may be an early imaging biomarker of ophthalmic disease in GCA.
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Methods: Patients with suspected new or relapsing GCA who underwent cranial and orbital VW-MRI were included. A subset
of patients received repeat MRIs at month 1,6, and 12. Patients were clinically diagnosed as ocular GCA, non-ocular GCA, or
non-GCA. A radiologist assessed MRI enhancement of 7 structures bilaterally (Figure 1A). Orbital enhancement on MRI was
defined as enhancement of ophthalmic artery or optic nerve sheath. Using a generalized linear mixed effects model with
sum-to-zero contrasts, scorable MRI structures (excluding orbital structures) were used to derive a continuous patient-level
score representing disease extent. The score, named the Propensity for Enhancement for GCA (PEG) score, ranges from
0 (no enhancement) to 10 (maximum enhancement), accounts for missing arteries, and adjusts for arteries with higher propen-
sities for enhancement. The PEG score was compared between groups using Wilcoxon rank-sum test or linear trend test.

Results: Seventy-five patients (17 ocular GCA, 16 non-ocular GCA, and 42 non-GCA) were included. GCA patients had a
greater proportion of structures with abnormal MRI enhancement compared to non-GCA patients. (Figure 1B). PEG score
linearly increased across clinical subgroups of non-GCA, non-ocular GCA, and ocular GCA (test for trend: P < 0.01;
Figure 2A). Orbital MRI enhancement was observed in 18 (55%) GCA patients including 12 (71%) ocular GCA patients
and 6 (38%) with non-ocular GCA. Mean PEG scores were higher in the group with vs. without orbital MRI enhancement
(0.61 [0.22] vs. 0.14 [0.17], p< 0.01, Figure 2B). For 15 patients with GCA who underwent repeat MRIs, the PEG score
decreased over time with treatment (Figure 3).

Conclusion: VW-MRI reveals the extent of cranial vascular inflammation in GCA patients and is associated with clinical and
imaging manifestations of ophthalmic GCA. The PEG score, a novel measure derived from the additive effect of abnormally
enhancing MRI structures, is higher in GCA patients with visual manifestations and patients with orbital MRI enhancement.
PEG scores improve with treatment. Assessing multiple cranial arteries using VW-MRI may improve assessment of GCA dis-
ease severity, which could inform treatment decision-making and clinical trial design.

Disclosure: D. Yang: None; Q. Cao: None; F. Liu: None; T. McWilliams: None; R. Rebello: None; M. Tamhankar:
Amgen, 2, Roche, 2, Viridian, 2; S. Banerjee: None; R. Liang: None; R. Kurtz: None; J. Baker: Cumberland Pharma,
2, Formation Bio, 2, Horizon, 5; N. Amudala: Amgen, 2, 6; Z. Fan: None; J. Song: None; P. Merkel: AbbVie/Abbott,
2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Cabaletta,
2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genentech/
Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa, 2, Kyverna,
2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron, 2, Sanofi, 5, Spar-
row, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2; J. Morris: None; R. Rhee: None.

Figure 3. Change in PEG score with treatment of giant cell arteritis. Lines represent individual PEG scores over time for 15 patients with GCA who
received follow-up MRI at 1 month, 6 months, and 12 months after the baseline exam. PEG scores significantly decreased frommonth 0 to month
6 (P = 0.04) and from month 6 to month 12 (P = 0.03).
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Abstract Number: 2651

Vasculitis Associated with VEXAS Syndrome

Megan Sullivan1, Kambiz Kalantari2, Carolyn Mead-Harvey3, Yael Kusne4, Mrinal Patnaik2, Abhishek Mangaonkar2,
Ronald Go2, Daniel Montes2, Kaaren Reichard2, Horatiu Olteanu2, Melanie Bois2, Alexander Hines2, Julio Sartori-
Valinotti5, KennethWarrington2 andMatthew Koster2, 1Mayo Clinic Arizona, Scottsdale, AZ, 2Mayo Clinic, Rochester, MN,
3Mayo Clinic, Scottsdale, AZ, 4Mayo Clinic, Phoenix, AZ, 5Mayo Clinic, Rohester, MN

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders II
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome is a recently defined
clinical entity that causes hematologic and autoinflammatory symptoms. Since its initial description in 2020, it was recog-
nized to mimic many other rheumatologic conditions. For example, in the incident VEXAS cohort of 25 patients described
by Beck and colleagues, 60% had been diagnosed with relapsing polychondritis, 12% with polyarteritis nodosa, and 4%
with giant cell arteritis (1). Our objective is to define the prevalence, distribution, and characteristics of vasculitis in a cohort
of patients with VEXAS syndrome.

Methods: Patients with VEXAS syndrome, verified by positive UBA1 mutation, were included. Chart review was performed
to identify patient characteristics and outcomes. Vasculitis diagnosis was based on either histopathology showing vascular
inflammation or non-invasive angiography findings. Summary statistics were calculated.

Figure 1. Small vessel vasculitis in VEXAS syndrome. (A) Gross image of petechial rash in a patient with VEXAS syndrome. (B) Pathology from
above patient with sparse neutrophilic inflammation surrounding superficial dermal blood vessel walls consistent with small vessel vasculitis.
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Results: Eighty-one patients met inclusion criteria. All were male with a median age of onset of 66.9 years (IQR 60.1, 72.7).
Median (IQR) follow up was 4.0 (2.2-5.4) years during which 22 patients (27.2%) had histopathology or non-invasive angiog-
raphy positive for vascular inflammation. Vasculitis subtypes included cutaneous small vessel vasculitis (16/81 19.8%),
ANCA-associated vasculitis (2.5%), cutaneous medium vessel vasculitis (2.5%), and large vessel vasculitis (2.5%). No
patient had more than one vessel size involved. Histopathology in small vessel vasculitis patients was consistent with cuta-
neous leukocytoclastic vasculitis in the majority (Figure 1). One patient had leukocytoclastic peritubular capillaritis on renal
biopsy. Cranial symptoms (headache, vision changes, or jaw pain) were noted in 16 (19.8%). Two patients exhibited large
vessel involvement with confirmed carotid thickening on non-invasive angiography; one of these had a positive temporal

Figure 2. Large vessel vasculitis in VEXAS syndrome. (A) Left internal (solid arrow) and external (dashed arrow) carotid circumferential periarterial
thickening on computed tomography angiography in a patient with VEXAS syndrome. (B) Temporal artery biopsy at low power (40x original mag-
nification, hematoxylin and eosin stain) showing non-specific chronic inflammation around the periadventitial vessels (arrow) and endothelialitis with
mixed inflammation is present in the intima of a muscular temporal artery 200x original magnification (enlarged image), hematoxylin and eosin stain.

Table 1. Characteristics of VEXAS patients with and without cutaneous small vessel vasculitis. 1Wilcoxon rank sum p-value; 2Fisher Exact p-value;
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artery biopsy revealing an unusual pattern of focal endothelialitis consisting of mixed inflammatory infiltrate and neutrophils
(Figure 2). Disease characteristics did not differ between those with cutaneous small vessel vasculitis to those without
(Table 1).

Conclusion: VEXAS syndrome manifests as a variable vessel vasculitis in a quarter of patients, with cutaneous small and
medium vessel involvement being particularly common. Some patients may have positive ANCA serologies or even renal
leukocytoclastic vasculitis leading to misdiagnosis. Cranial symptoms are common and may mimic giant cell arteritis, though
documented large vessel inflammation is rare.

Disclosure: M. Sullivan: None; K. Kalantari: None; C. Mead-Harvey: None; Y. Kusne: None; M. Patnaik: StemLine,
5; A. Mangaonkar: Bristol-Myers Squibb(BMS), 5, Incyte, 5, Novartis, 5; R. Go: None; D. Montes: None; K. Reichard:
None;H. Olteanu: None;M. Bois: None; A. Hines: None; J. Sartori-Valinotti: None;K.Warrington: Amgen, 2, Bristol-
Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; M. Koster: Amgen, 1.
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Characteristics of Relapse and Therapeutic Management in Giant Cell
Arteritis in Modern Era, NEWTON Study
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inflammatoires, Université Paris Cité, Paris, Ile-de-France, France, 3Sorbonne Université, Paris, 4Université Paris Cité,
Paris, France, 5Department of internal medicine, Centre de Référence Maladies Rares autoimmunes et inflammatoires,
Pitié-Salpêtrière Hospital, Sorbonne Université, Paris, France, 6INSERM U959, Immunology-Immunopathology-
Immunotherapy, Pitié-Salpêtrière Hospital, Paris, France, 7Department of internal medicine, Centre de Compétence
Maladies Rares autoimmunes et inflammatoires, Lariboisière Hospital, Université Paris Cité, Paris, France, 8Lariboisière
Hospital, Paris, France, 9Department of Rheumatoloy, Lariboisière Hospital, Université Paris Cité, Paris, France, 10AP-HP,
Paris, France, 11Department of Neurology, Lariboisière Hospital, Université Paris Cité, Paris, France, 12Department of
Pathology, Lariboisière Hospital, Université Paris Cité, Paris, France, 13Department of ophthalmology, Lariboisière
Hospital, Université Paris Cité, Paris, France, 14Department of physiology, Lariboisière Hospital, Université Paris Cité,
Paris, Ile-de-France, France, 15Department of physiology, Lariboisière Hospital, Université Paris Cité, Paris, France,
16Department of nuclear medicine, Saint-Louis Hospital, Université Paris Cité, Paris, France, 17Department of Pathology,
Bichat Hospital, Université Paris Cité, Paris, Paris, Ile-de-France, France, 18National Referral Center For Rare Systemic
Autoimmune Diseases, Paris, France, 19Service de Médecine Interne, Centre de Référence Maladies Systémiques
Autoimmunes et Autoinflammatoires Rares d’Ile de France de l’Est et de l’Ouest, Hôpital Cochin, Assistance Publique-
Hôpitaux de Paris (AP-HP), Paris, Ile-de-France, France, 20Department of Internal medicine, Beaujon Hospital, Université
Paris Cité, Clichy, France, 21Department of internal medicine, Louis Mourier Hospital, Université Paris Cité, Colombes,
France, 22Service de Médecine interne, Hôpital Louis Mourier, AP-HP, Colombes, France, 23Centre for Research in
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Background/Purpose: The management of giant cell arteritis (GCA) has evolved with the arrival of tocilizumab (TCZ) and the
use of PET/CT. In modern era, a double clinical challenge persists: to reduce relapse rate and glucocorticoids (GC) exposure.
Our objective is to describe the characteristics and follow-up of patients with recent diagnosis of GCA in current care.

Methods: The NEWTON cohort is a French multicentric retrospective cohort based on data collected from GCA patients
diagnosed after 2016 and who satisfied the ACR/EULAR 2022 criteria. Relapse definition was 1/ clinical symptom related
to GCA and/or elevated C-reactive protein and/or worsening or new vascular lesion, in a patient previously in remission,
and 2/ the need for the reinstitution or an increase in prednisone, and/or the addition of, or a change in, immunosuppressive
drug (IS). Relapse characteristics, factor associated with the first relapse and therapeutic managements were analysed.

Results: We identified 211 GCA diagnosed between 2017 and 2023, with a mean (± SD) age at diagnosis of 77.2 (± 9.58)
years, female predominance (n=142; 67.3%) and followed up for a median duration [IQR Q1; Q3] of 35 [19; 56] months.
GCA relapse occurred in 109/211 (51.6%) patients with 240 relapses. The median time at first relapse was 261 [125; 468]
days, following GCA diagnosis. At relapse, prednisone discontinuation was observed in 40/240 (16.7%), the median dose
of prednisone was 6.5 [0; 12.5] mg daily, increased to 20 [10; 35] mg daily after therapeutic intensification. Relapses charac-
teristics included clinical and biological criteria in 82/240 (34%), clinical criteria alone in 69/240 (29%), biological criteria alone
in 36/240 (15%), clinical and imaging criteria in 15/240 (6%), imaging and biological criteria in 7/240 (3%) or imaging criteria
alone in 7/240 (3%). Therapeutic intensifications following relapse included reinstitution or increase in GC alone in 43%, GC
and IS intensification in 32%, and addition of IS alone in 25%. During the disease course, 64/211 (30%) patients received
TCZ either from diagnosis in 16/64 (25%), either at relapse in 48/64 (75%). Subcutaneous TCZ was used in 41/64 (64%)
and intravenous TCZ in 23/64 (36%). Among them, 31 (48%) patients discontinued TCZ, 19 (30%) because of remission
while 12 (18%) patients discontinued because of TCZ adverse events. After TCZ discontinuation with a median follow-up
of 17.5 [11.5; 31] months, 11/31 (35.5%) patients relapsed in a median time of 133 [90; 303.5] days. Twenty (64.5%)
patients did not relapse after TCZ cessation with a median follow-up of 511 [153.3; 611.5] days.

Multivariable Cox regression model, including clinical symptom and age at GCA diagnosis, gender, vascular lesion in differ-
ent topography related to GCA as covariates, showed that only limb arteries involvement (HR 1.9 [1.23-2.98], P< 0.01) at
diagnosis was associated with GCA relapse.

Conclusion: Relapses occur mainly during the year following diagnosis, despite GC are not discontinued. The use of TCZ
concerns a third of GCA recently diagnosed, however more than one third relapsed after TCZ cessation. Limb arteries
involvement at GCA diagnosis is a predictor of relapse.

Figure 1. Kaplan-Meier curves of study population. Patients with limb arteries involvement upon GCA diagnosis (green curve _1) had higher rates of
relapse than those without limb arteries involvement (blue curve _0) (log-rank; P < 0.01).

5382

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: G. Peyrac: None; N. Lomba Goncalves: None; A. Kante: None; P. Cacoub: None; K. Sacré: None;
D. Saadoun: None; T. Papo: None; J. Alexandra: None; V. Pagis: None; V. Bourdin: None; P. Richette: None;
A. Vanjak: None; A. Latourte: None; D. Elessa: None; W. Bigot: None; R. burlacu: None; K. Champion: None;
B. Amador Borrero: None; A. Lopes: None; A. Depond: None; P. Reiner: None; H. Adle-Biassette: None;
A. Couturier: None; P. Bonnin: None; A. Boutigny: None; F. Paycha: None; A. Couvelard: None; A. Régent: None;
B. Chaigne: None; Y. Nguyen: None; A. lefort: None; O. Bory: None; E. Aslangul: None; s. mouly: None; D. Sène:
None; V. Tran: None; C. Comarmond: None.
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1Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 2Cincinnati Children’s Hospital Medical Center, Cincinnati,
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Children’s Hospital Medical Center, Cin, OH, 5Cincinnati Children’s Hospital Medical Center, University of Cincinnati
College of Medicine, Cincinnati, OH
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Background/Purpose: When uncontrolled, JIA is associated with short-term and long-term complications that affect the
patient’s quality of life. A common goal of treatment is to achieve clinically inactive disease (CID) status. The impact of insur-
ance type on treatment initiation, biologic disease-modifying antirheumatic drugs (bDMARDs), for newly diagnosed JIA
patients which may affect time to achieving CID has not been well established. The objective of this study was to investigate
the importance of the health insurance type on bDMARD initiation and achievement of CID in patients with JIA.

Methods: De-identified data from all pediatric Rheumatology patients newly diagnosed with JIA between 2009 and 2020 at
Cincinnati Children’s Hospital Medical Center were included in the study. JIA subtypes were defined as per the International
League of Associations for Rheumatology (ILAR) classification codes. Outcome variables assessed included time from JIA
diagnosis to bDMARD initiation and time to CID stratified by insurance type, public or private. The clinical Juvenile Arthritis
Disease Activity Score (cJADAS) and Physician’s Global Assessment (PGA) were used to evaluate disease activity. Descrip-
tive and survival statistics were utilized with a p < 0.05 indicating statistical significance.

Results: A total of 1127 patients were newly diagnosed with JIA during the study period; of whom 835 (74.1%) patients
were privately insured and 292 (25.9%) patients had public insurance. During the study there were 679 (60.3%) patients
who initiated bDMARD therapy and 298 (26.4%) patients achieved CID. The cohort was comprised predominantly of
patients of white or Caucasian (88.5%) race, with JIA subtypes classified as polyarticular (n=301, 26.7%), oligoarticular
(n=340, 30.2%) and other (n=486, 43.1%). Significant differences between insurance types and race (p < 0.001) and age
at time of JIA diagnosis (p=0.012) were observed. Patients with public insurance compared to private insurance were
started significantly earlier post diagnosis on bDMARD therapy (197 days vs 273 days; p=0.09), but required significantly
longer times to achieving CID (431 days vs 307 days; p < 0.005). Patients diagnosed with oligoarticular JIA who required
bDMARDs received them significantly earlier when through public insurance compared to those with private insurance
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(815 days vs 2093 days; p < 0.05). However, the time to achieve CID was significantly shorter in patients with oligoarticular
JIA on private compared to public insurance (240 days vs 462 days, p < 0.05).

Conclusion: This study supports our hypothesis that public insurance provided bDMARDs in a timelier fashion than private
insurance. Further studies are required to understand reasons for the large variation of bDMARD initiation in oligoarticular JIA
patients with public and private. Next steps include elucidating other barriers besides bDMARD access that limit the achieve-
ment of CID, especially in publicly insured children.

Disclosure: E. Yung: None; X. Liu: None; B. Huang: None; M. Wagner: None; M. Aundhia: None; C. Chen: None;
h. brunner: AbbVie/Abbott, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb,
2, 12, Contributions, Celgene, 2, Eli Lilly, 2, 12, Contributions, EMD Serono, 2, F. Hoffmann-La Roche, 2, 12, Contribu-
tions, GlaxoSmithKlein(GSK), 2, 6, 12, Contributions, Janssen, 2, 12, Contributions, Merck/MSD, 2, Novartis, 2, 6,
12, Contributions, Pfizer, 2, 12, Contributions, Roche, 6, R-Pharm, 2, Sanofi, 2, UCB, 2.
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Figure 1: Insurance effect on days to bDMARD initiation and CID

Figure 2: Insurance and JIA subtype stratification on days to bDMARD initiation and CID
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Background/Purpose: Cognitive dysfunction affects up to 87% of individuals with systemic sclerosis (SSc), often signifi-
cantly impairing their work and daily activities and exacerbating other symptoms such as pain, fatigue, and depressed
mood. Cognitive dysfunction could also make managing SSc more challenging and reduce the effectiveness of self-
management interventions. Cognitive rehabilitation interventions have been shown to improve cognitive function, alleviate
symptoms, and enhance disease self-management. We adapted and tested one such intervention, specifically tailored for
people with SSc, into an 8-week online format with a co-facilitator who has SSc. We examined the acceptability, feasibility,
and impact of health-related outcomes of this intervention.

Methods: We recruited participants from a SSc registry who perceived moderate to severe cognitive dysfunction (≥ 10 on
the Perceived Deficits Questionnaire). Eight online educational sessions were combined with the practice of an evidence-
based brain-training program. Our tailored online intervention addressed the travel and physical constraints people with
SSc face. Online educational sessions were co-led by an individual with SSc to provide unique patient perspectives and offer
peer support. We assessed cognitive function using the Trail Making Test (TMT) A (attention), TMT B (mental flexibility), the
Stroop Color-Word test (executive function), Immediate Recall (memory), and Delayed Recall (memory). Additionally,
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PROMIS measures of perceived cognitive function, pain, fatigue, and depressed mood, as well as the Compensatory Cog-
nitive Strategies Scale and Patient Activation Measure (disease self-management) were assessed. Outcomes were evalu-
ated at baseline and week 8 (post-intervention). Paired t-tests were used to examine pre- and post-test differences. The
significance level was set at 0.05. A post-intervention feedback questionnaire and attendance records were used to evaluate
the acceptability and feasibility of the intervention.

Results: Ten participants were enrolled (mean age = 53 ± 13 years; 5 diffuse SSc subtype) (Table 1). Although most
cognitive function test scores did show significant changes, attention improved significantly at week 8 (t (8) = -2.6, p
= 0.03). Additionally, perceived cognitive function and fatigue showed significant improvements at week 8 (t [9] =
−2.4, p = 0.04 and (t [9] = 2.6, p = 0.03, respectively) (Table 2). All participants rated the program as either good or
excellent. They reported learning new cognitive strategies or lifestyle modifications to improve their brain function, with
90% indicating they would continue using these strategies. Ninety percent of the participants had perfect attendance or
missed only one online session.

Conclusion: Cognitive dysfunction is a prevalent issue in SSc. Cognitive rehabilitation interventions, such as the one piloted
in this study, hold promise for improving attention, self-reported cognitive function, and reducing fatigue among people with
SSc andmay also benefit those with other chronic conditions. Although our pilot study was well-received by participants and
demonstrated feasibility, a larger randomized trial is needed to test its efficacy.

Disclosure: Y. Chen: None; M. Alore: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2; S. Murphy: None.

Abstract Number: 2655

Diagnostic Challenges of Dermatomyositis: A Retrospective Study of Its
Dermatologic Mimics and Misdiagnoses

Aaron Bao1, Eleni Tiniakou2, Lisa Christopher-Stine3, Christopher Mecoli3, Jemima Albayda1, Julie Paik3, William Kelly4

and Jun Kang5, 1Johns Hopkins School of Medicine, Baltimore, MD, 2Johns Hopkins University, Lutherville Timonium, MD,
3Johns Hopkins University, Baltimore, MD, 4Johns Hopkins University, Hillsboro, NH, 5Johns Hopkins University School of
Medicine, Baltimore, MD

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional II: Psychology & Practice
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Dermatomyositis (DM) is often misdiagnosed due to its diverse clinical presentation. This study
aimed to identify common dermatologic mimics of DM, characterize misdiagnosis rates across inflammatory skin disease
(ISD) subgroups, evaluate distinctions between myopathic DM and amyopathic DM (ADM), and describe histopathologic
findings associated with misdiagnosed cases.

Methods: This single-center retrospective cohort study from the Johns Hopkins Myositis Center included patients with DM,
queried using ICD-9/10 codes (710.3/M33.10), and ≥1 dermatology visit between 2005-2023. Patients with juvenile DM or
mixed connective tissue disease, as well as those not meeting the ACR diagnostic criteria, were excluded.
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Electronic medical records were reviewed to collect patient demographics, DM subtype (e.g., myopathic and ADM), and
DM-associated comorbidities. Dermatology records were reviewed to identify all dermatologic diagnoses, and correspond-
ing EpicTM diagnoses were extracted and classified into 1 of 40 dermatologic disease groupings, with 16 groups determined
to be ISDs.

The identification of potential misdiagnoses was a central study element. Instances in which the ISD diagnosis occurred after
the DM diagnosis were considered true co-diagnoses. ISD diagnoses preceding DM diagnosis were considered misdiagno-
ses if explicitly labeled as such by the dermatologist or if present until DM confirmation and absent in all follow-up visits,
accounting for clinical and anatomical context through manual chart review. Skin biopsies in patients with
misdiagnoses were documented.
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Results: 260 patients were included in the study, and 86 (33.1%) patients had ADM. The ADM cohort had higher rates of
malignancy (20.9% vs 10.9%; p = 0.03), whereas the myopathic DM cohort had higher rates of ILD, although not statistically
significant (46.0% vs 32.6%; p = 0.06).

163 (62.7%) patients had ≥1 dermatologic diagnosis, of which 125 (77%) had an ISD. The most prevalent ISD were eczema
(23.1%), unspecified dermatitis (21.9%), rosacea (6.5%), psoriasiform dermatitis (5.4%), and acneiform dermatitis (5.0%).
73 of 125 (58.4%) patients had an ISD diagnosis prior to their DM diagnosis. Of these, 36 (49.3%) experienced misdiagno-
ses, in which their ISD diagnosis was changed to DM, with the median duration of misdiagnosis being 162 (IQR: 267)
days. Among the overall cohort, CLE (4/5, 80.0%), unspecified dermatitis (11/17, 64.7%), and eczema (16/26, 61.5%)
had the highest misdiagnosis rates. The ADM cohort (19/29, 65.5%) had a higher misdiagnosis rate compared to the myo-
pathic DM cohort (17/44, 39%) (p = 0.04).

Among 36 misdiagnosed patients, 27 underwent skin biopsies. 24 showed interface dermatitis, while 3 demonstrated either
perivascular or spongiotic dermatitis.

Conclusion: We highlight the prevalence of prolonged misdiagnosis and identify relevant dermatologic mimics in patients
with DM. Misdiagnosis rate was notably higher in the ADM subtype, with eczema emerging as the most common dermato-
logic mimic. Skin biopsy was effective in correcting the misdiagnosed cases of DM. Robust clinicopathologic correlation is
important for diagnosing cutaneous manifestations of DM.

Disclosure: A. Bao: None; E. Tiniakou: None; L. Christopher-Stine: Allogene, 2, ArgenX, 2, Boehringer-Ingelheim,
2, Corbus Pharmaceuticals, 5, Dysimmune Disease Foundation, 2, EMD Serono, 2, Horizon, 5, Janssen, 5, Kezar Life
Sciences, 5, Mallinckrodt, 2, Octapharma, 2, Pfizer Inc, 5, Priovant Therapeutics, 2, Roivant Sciences, 2; C. Mecoli:
Argenx, 1, Department of Justice, 2; J. Albayda: None; J. Paik: ArgenX, 2, 5, AstraZeneca, 5, Guidepoint Consulting,
2, Pfizer, 2, Priovant, 5; W. Kelly: None; J. Kang: None.

Abstract Number: 2656

Short-Term Effectiveness of a Walk with Ease Program Delivered by
Telephone on Arthritis-Related Symptoms, Function, and Physical
Activity

Christine Pellegrini, Sara Wilcox, Yesil Kim, Katherine Devivo, Scott Jamieson, Kailyn Horn and Daniel Heidtke,
University of South Carolina, Columbia, SC

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional II: Psychology & Practice
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Walk With Ease (WWE) is a 6-week arthritis-appropriate evidence-based physical activity pro-
gram traditionally offered in a face-to-face format. However, as many populations encounter participation barriers to
in-person programs like WWE, we modified this program for telephone delivery (WWE-T). The purpose of this study
was to evaluate the short-term (6 weeks) effects of WWE-T on ActiGraph-assessed physical activity and arthritis-
related outcomes.
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Methods: Adults (n=267) with a healthcare provider diagnosis of arthritis, lupus, gout, or fibromyalgia were randomized to
start the program either immediately (WWE-T) or after 1 year (waitlist control). WWE-T consisted of 2 telephone calls/week
(1 group call [WWE leader and other WWE participants] and 1 individual call [WWE leader only]) for 6 weeks. Group calls
focused on arthritis education and social support. Individual calls focused on problem solving and goal setting. WWE-T par-
ticipants also received an Arthritis Foundation WWE Guidebook. Outcomes assessed at baseline and 6 weeks included:
pain, fatigue, and stiffness (visual analog scale), physical function (30 second chair stand test, 6-min walk test, and Health
Assessment Questionnaire [HAQ]), moderate-vigorous intensity physical activity and steps (ActiGraph GT9X Link worn on
waist for 7 days), self-efficacy (Arthritis Self-Efficacy Scale), depressive symptoms (CES-D 10), weight (kg), blood pressure
(mmHg), and work loss (Work Productivity and Activity Impairment Questionnaire). Mixed models, adjusting for covariates,
were used to examine differences between groups across time.

Results: A total of 267 participants were randomized (92% female, 60% Black, 64.1±9.4 years, BMI of 34.2±7.7 kg/m2,
52% had an income < $52,000) (Table 1). Retention was 93% at 6 weeks, with no difference between groups. WWE-T par-
ticipants attended 9.8±2.6 calls. Group calls were on average 52.0±5.6minutes and individuals calls were 12.0±4.0minutes.
At 6 weeks, the WWE-T group had a greater improvement in fatigue (-7.5 mm [95% CI -14.1, -0.9] P< 0.05), moderate-
vigorous intensity physical activity (26.5 min/week [95% CI 8.3, 44.6], P< 0.05), self-efficacy (1.0 [95% CI 0.6,1.5] P<
0.001), and percent activity impairment due to health (-8.3% [95% CI -14.5, -2.1] P< 0.05) as compared to control
(Table 2). HAQ function (-0.11 [95% CI -0.2, -0.1] P< 0.001), 30 second chair stand test (1.0 repetitions [95% CI 0.5,1.6]
P< 0.001), and depressive symptoms (-1.4 [95% CI -2.6, -0.2], P< 0.05) significantly improved in the WWE-T group, but
no changes or differences in Control. There were no differences between groups or across time in the remaining outcomes.
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Conclusion: AWWE program delivered by telephone is effective at increasing ActiGraph-assessed MVPA, reducing fatigue,
and improving arthritis management self-efficacy in adults with arthritis at 6 weeks. This telephone-delivered program may
be an effective alternative for adults with arthritis and other hard-to-reach populations who may face barriers to in-person
physical activity programs.

Disclosure: C. Pellegrini: None; S. Wilcox: None; Y. Kim: None; K. Devivo: None; S. Jamieson: None; K. Horn:
None; D. Heidtke: None.

Abstract Number: 2657

Prevalence of Anxiety, Depression, and Fatigue in Patients with
Rheumatic Diseases: A Cross-Sectional Study of 1014 Cases

Gabriela AnaisMadrid-Lopez1, Maria Corral-Trujillo2, Amado Arturo Diaz-Guerrero3, Luisa FernandaMata-Torres3, Eva
Galindo Calvillo4, Jesus Cardenas-de la Garza2, Ivan Hernandez Galarza5, Miguel Angel Villarreal-Alarcon6 and Dionicio
Galarza-Delgado7, 1Facultad de Medicina, Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico,
2Universidad Aut�onoma de Nuevo Le�on, Monterrey, Nuevo Le�on, Mexico, 3Universidad Aut�onoma de Nuevo Le�on,
Monterrey, Mexico, 4Universidad Aut�onoma de Nuevo Le�on, Saltillo, Coahuila, Mexico, 5University Hospital, UANL, San
Pedro Garza Garcia, Nuevo Le�on, Mexico, 6Division of Rheumatology, University Hospital "Dr. Jose Eleuterio Gonzalez",
Universidad Autonoma de Nuevo Leon, Monterrey, Mexico, 7UANL Hospital Universitario, Monterrey, Nuevo Le�on,
Mexico

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional II: Psychology & Practice
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Individuals diagnosed with rheumatic diseases (RD) have an elevated susceptibility to mental health
disorders. A study conducted among patients with RD revealed a prevalence of 21.8% for depression and 37% for anxiety.
Fatigue is an incapacitating symptom in various RD. A systematic review identified psychological and physical functioning,
pain, sleep disturbance, depression, and anxiety as factors associated with fatigue. The presence of psychiatric morbidity
in RD has been linked to higher disease activity, increased levels of fatigue, elevated levels of physical disability, inferior treat-
ment outcomes, prolonged time to achieve remission, and compromised health-related quality of life. We aimed to deter-
mine the prevalence of symptoms of anxiety or depression and fatigue in patients with RD.
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Methods:We conducted an observational cross-sectional study at the outpatient rheumatology clinic of a university hospi-
tal from March 2022 to January 2024. Patients ≥18 years old with at least one RD were included. The Hospital Anxiety and
Depression Scale (HADS) and The Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) Scale were applied.
A score ≥8 on the HADS subscales was indicative of symptoms of anxiety or depression. In FACIT-F there is no cut-off point
for fatigue analysis, however, we used a score < 40 to indicate the presence of fatigue.

Results: A total of 1014 patients were evaluated, of which 948 (93.5%) were women with a median age of 52 years (IQR 19).
Marital status revealed that 50.1% of patients were married, and 74.3% were homemakers. Educational attainment varied,
with 61.2% having a basic education (primary and secondary), and only 13.6% having a bachelor’s degree or higher
(Table 1). The most prevalent diagnoses were rheumatoid arthritis (58.9%), systemic lupus erythematosus (13.7%), and
osteoarthrosis (6.9%). Two or more rheumatic diseases were in 7% of the patients. Comorbid conditions included systemic
arterial hypertension in 33.23% of patients and diabetes mellitus in 19.82%. Symptoms of anxiety were observed in 33.2%
of the patients, with 20.6% exhibiting mild symptoms and 12.6% severe symptoms. Depressive symptoms were present in
8.3% of patients, 4.2% experiencing mild symptoms and 4.1% severe symptoms. The coexistence of anxiety and depres-
sion was identified in 21.3% of patients. The median FACIT-F score was 45 (IQR 17). Utilizing the established cut-off point,
38.2% of patients were found to have fatigue. A statistically significant difference in FACIT-F scores was observed between
individuals with and without anxiety or depression (p=0.000) (Figure 1, 2).

Conclusion: In our study, anxiety was more prevalent than depression. Anxiety symptoms were present in one-third of the
patients, while depression symptoms were observed in less than 10% of the cases. Additionally, we found a significant
association between fatigue and the presence of anxiety and depression. Patients with RD should receive an integral
approach that includes mental health evaluation and treatment because it is likely to impact their disease course.

Table 1. Sociodemographic characteristics.

Figure 1. Distribution of FACIT-F scores according to the presence or absence of anxiety symptoms.
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Disclosure: G. Madrid-Lopez: None; M. Corral-Trujillo: None; A. Diaz-Guerrero: None; L. Mata-Torres: None;
E. Galindo Calvillo: None; J. Cardenas-de la Garza: None; I. Hernandez Galarza: None; M. Villarreal-Alarcon:
None; D. Galarza-Delgado: None.

Abstract Number: 2658

Hypovitaminosis D in Lupus Nephitis

Alicia Yupe1, Emma Puron Gonzalez2, Esteban Salatino3, Jessica Santana4, Montserrat Ochoa4, Rosa Elena Cervantes-
Ramirez5, Eli Marisol Saldaña6, gabriel Calderon7, Brissia Ceniceros8, Ulices de la Cruz9, Monica Meza10 and Sergio Cerpa
Cruz6, 1Facultad de Ciencias Médicas, Universidad de San Carlos de Guatemala., Guatemala, Guatemala, 2UDEM/ITESM,
San Pedro Garza Garcia, Mexico, 3Faculty of Medical Sciences, Universidad de San Carlos de Guatemala., Guatemala,
GU, 4Hospital Civil "Fray Antonio Alcalde", Guadalajara, Mexico, 5Instituto Nacional de Rehabilitaci�on "Luis Guillermo
Ibarra Ibarra", Mexico, Distrito Federal, Mexico, 6Hospital Civil de Guadalajara, Guadalajara, Mexico, 7Hospital Civil de
Guadalajara, Monterrey, Mexico, 8Hospital Civil de Guadalajara, Torre�on, Coahuila de Zaragoza, Mexico, 9Hospital Civil
"Fray Antonio Alcalde", Guadalajara, 10Centro Universitario de Ciencias de la SAlud, Guadalajara

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: Abstracts: ARP Interprofessional II: Psychology & Practice
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The prevalence of vitamin D deficiency is higher in patients with systemic lupus erythematosus (SLE)
compared to the healthy population, and recent studies have observed a higher prevalence of hypovitaminosis D in patients
with associated kidney disease. This deficiency has been proposed as a risk factor for a higher incidence and activity of auto-
immune diseases. The present study aims to determine the prevalence of hypovitaminosis D and its correlation with clinical
and renal activity and histopathological findings of renal biopsy in patients with SLE and lupus nephritis (LN).

Methods: Analytical cross-sectional study, in patients with SLE according to the 2019 EULAR/ACR criteria and lupus
nephritis by renal biopsy according to ISN/RPS of 2003. A measurement of disease activity was performed by SLEDAI 2K
considering high activity > 4 points, and renal activity through creatinine, BUN, urinary sediment, albuminuria, urinary creat-
inine protein ratio, 24-hour urine protein count, GFR, renal biopsy report, activity index and chronicity. Serum vitamin D levels
were measured by ELISA (Human soluble 25-OH Vitamin D ELISA Kit Eagle Bioscences), considering hypovitaminosis D <
30 ng/mL. The sample calculation was carried out with the formula for difference of proportions with a statistical power of
85% requiring 24 patients. Quantitative variables were tested for Shapiro-Wilk normality and expressed as means and

Figure 2. Distribution of FACIT-F scores according to the presence or absence of depression symptoms.
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standard deviations. Qualitative variables were reported as frequencies and percentages. In the inferential analysis, the con-
tinuous variable of vitamin D levels was analyzed with the Student’s T test. Categorical variables were analyzed with the Chi2
test or Fisher’s exact test. The correlation analysis was performed using Pearson’s coefficient and Kendall’s Tau b for con-
tinuous and ordinal variables respectively. In all cases, bilateral statistics were performed with an alpha value < 0.05. SPSS
v21 software was used for data analysis and Graph Pad Prism software was used to create graphs.

Results: Twenty-four patients with systemic lupus erythematosus were studied, divided into two groups: the first included
12 patients without renal involvement and the second included 12 patients with LN. 58% of the 24 patients had
hypovitaminosis D, of which there was a higher prevalence in patients with LN than in the SLE group without kidney disease,
75% vs 42% (Table 1). Vitamin D level had a moderate negative correlation (Figure 1) with 24-hour urine protein count (r =-
0.594, p=0.042) in patients with LN. In the renal biopsy lesions, 100% had rupture of the glomerular basement membrane
(GBM) and interstitial inflammation, followed by endocapillary hypercellularity in 91.7%, but none was specifically correlated
to hypovitaminosis D.

Conclusion: Hypovitaminosis D has a higher prevalence in patients with lupus nephritis compared to patients with SLE with-
out kidney disease. In patients with lupus nephritis, the greater the proteinuria, the greater the vitamin D deficiency.

Disclosure: A. Yupe: None; E. Puron Gonzalez: None; E. Salatino: None; J. Santana: None; M. Ochoa: None;
R. Cervantes-Ramirez: None; E. Saldaña: None; g. Calderon: None; B. Ceniceros: None; U. de la Cruz: None;
M. Meza: None; S. Cerpa Cruz: None.

SLE: systemic lupus erythematosus, NL: lupus nephritis, SD: standard deviation, SLEDAI: systemic lupus erythematosus activity index, VD3:
vitamin D3.

Figure 1: Correlation between vitamin D levels and 24-hour protein in urine collection in patients with lupus nephritis. * Pearson correlation
coefficient.
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Abstract Number: 2659

A Comprehensive Approach Utilizing a Combination of Genetics,
Cytological Analysis, and Imaging Techniques to Speed up the Diagnostic
Process in VEXAS Patients

Sara Bindoli1, Chiara Baggio2, Roberto Padoan3, Riccardo Bixio4, doria Andrea5, Roberta Ramonda2 and Paolo Sfriso1,
1Rheumatology Unit, University of Padova, Italy, Padova, Veneto, Italy, 2Rheumatology Unit, University of Padova, Italy,
Padova, Italy, 3Department of Medicine DIMED, Division of Rheumatology, University of Padua, Padua, Italy, 4University
of Verona, Verona, Verona, Italy, 5University of Padova, Padova, Italy

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: VEXAS is a newly described “haemato-autoinflammatory” condition resulting from somatic muta-
tions in the UBA-1 gene. By integrating genetics, cytology and imaging, this work seeks to advance a diagnostic pathway
to better characterize VEXAS patients from the outset.

Methods: Fourteen consecutive males (median age 74.5, IQR 8.5) with suspected VEXAS syndrome and 16 healthy donors
(HDs) were gathered. Whole blood from patients was collected for exome analysis (HiSeq2500 Illumina Sequencer) to
assess the potential carriage of UBA-1 mutations. In parallel, peripheral blood cells were examined. May-Grünwald Giemsa
staining was used to study the cellular morphology, including cytoplasm, granules, and vacuoles, and to perform a cyto-
genic evaluation of leukocytes. Interleukin (IL)-1β, TNFα, IL-1α, IL-18 and IL-8 were measured in plasma using commercially
available enzyme-linked immunosorbent assay (ELISA) kits. As a preliminary work-up, positron-emission tomography/
computed tomography (PET-CT) scans were executed; images were analysed drawing regions of interest (ROI), and a
semi-quantitative analysis was performed for each scan by fixing the Standardized Uptake Values (SUVs).

Results: Twelve patients (86%) had mutations in the UBA-1 gene. Table 1 shows the characteristics of the patients with
VEXAS. At cytological evaluation (Figure 1), hyposegmented and immature neutrophils (band cells, metamyelocytes, and
myelocytes) were higher in VEXAS than HDs (p< 0.0001). A moderate shift to the left (0.2 - 0.29) and a severe shift to the left
(≥ 0.3) were observed in 3 (25%) and 7 (58%) VEXAS patients, respectively; the I/T index was higher in VEXAS than HDs (p<
0.0001). Vacuoles were observed in monocytes and neutrophils of 10/12 (83%) patients and were absent in HDs (p<
0.0001). Although not significant, the percentage of neutrophils and immature neutrophils was higher in patients with the
Met41Val mutation compared to the other variants. A significant difference was observed in the cell death rate between
VEXAS and controls (p< 0.001). Regarding cytokines, no differences in the IL-1β levels were found between HDs and
VEXAS. The levels of IL-18 (p< 0.0001), IL-1α (p< 0.05), TNFα (p< 0.01) and IL-8 (p< 0.05) were higher in VEXAS. Patients
carrying the Met41Val variation had higher IL-1β, IL-18, IL-1α and IL-8 levels than those with other known mutations. The
percentage of cell death correlated with IL-1β (r=0.840, p =0.001) and IL-8 (r=0.758, =0.006). Finally, IL-8 levels correlated
with the vacuoles (r= 0.732, p=0.009) and micronuclei rates (r=0.777, p=0.005). PET-CT scans were performed in 7/12
(58%) patients showing diffuse hyper-uptakes mainly in bone marrow (57%) and lymph nodes (43%) (Table 1).

Conclusion: Cytological evaluation appears to be a rapid and non-invasive way of detecting abnormalities consistent with
the suspected diagnosis while waiting for genetics, or as an alternative to bone marrow biopsy. To facilitate a prompt treat-
ment start, the PET-CT scan may be helpful in ruling out mimicking pathologies such as solid cancer, lymphoproliferative dis-
eases, and other poly/monogenic autoinflammatory conditions.
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Disclosure: S. Bindoli: None; C. Baggio: None; R. Padoan: None; R. Bixio: Accord Healthcare, 6, GlaxoSmithKlein(-
GSK), 6; d. Andrea: AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Otsuka, 2, 6; R. Ramonda: AbbVie/Abbott, 6, Eli Lilly, 2, 6, Novartis, 1, 6,
Pfizer, 6, UCB, 6; P. Sfriso: None.

Abstract Number: 2660

Developing Predictive Models for the Diagnosis of VEXAS Syndrome

Daniel Montes1, Andrew C. Hanson2, Hannah Langenfeld1, Cynthia Crowson1, Mrinal Patnaik1, Ronald Go1, Alexander
Hines1, Kambiz Kalantari1, Yael Kusne3, Terra Lasho2, Abhishek Mangaonkar1, Horatiu Olteanu1, Kaaren Reichard1,
Megan Sullivan4, David Viswanatha1, Kenneth Warrington1 and Matthew Koster1, 1Mayo Clinic, Rochester, MN, 2Mayo
Clinic, Rochester, 3Mayo Clinic, Phoenix, AZ, 4Mayo Clinic Arizona, Scottsdale, AZ

Table 1. Description of the clinical features, laboratory biomarkers and PET-CT findings of the VEXAS cohort; the risk for myelodysplastic syn-
drome was defined according to the R-IPSS (Revised International Prognostic Scoring System). Legend: BM: bone marrow; BMB: bone marrow
biopsy; CRP: C-reactive protein; DVT: deep vein thrombosis; LNs: lymphnodes; MDS: myelodysplastic syndrome; MGUS: monoclonal gammo-
pathy of unknown significance; NP= not performed; NSIP: non-specific interstitial pneumonia; SAA: serum amyloid A; SUV: standardized uptake
value; SVT: superficial vein thrombosis;

Figure 1. Cytogenic and cellular morphology evaluation of leukocytes in blood smear from VEXAS patients. Blood smears from VEXAS patients (n =
12) and HD (n = 16) were stained using MGG staining as described in Methods. (A) Representative image of immature and hyposegmented neu-
trophils stained with MGG. (B) Representative image of monocytes and neutrophils with vacuoles stained with MGG and vacuolization rates in neu-
trophils of VEXAS and HD. (C) Rate of hyposegmented, immature neutrophils and left shift in VEXAS patients and HD. (D) Representative image of
karyorrhexis, karyolysis, and pyknosis in blood smears stained with MGG. Data are expressed as medians and IQR. p calculated using the Mann-
Whitney test: ***p<0.001, ****p<0.0001.
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: VEXAS (Vacuoles, E1 enzyme, X-linked, Autoinflammatory, Somatic) syndrome is a recently identi-
fied autoinflammatory disorder with a heterogenous presentation. Patients may experience delays in diagnosis in favor of
better known autoimmune or hematologic conditions. Studies focused on identifying which patients should be
considered for confirmatory UBA1 testing are limited. Thus, we aimed to design predictive models to efficiently inform clini-
cians about when and who to test for VEXAS syndrome.

Methods: Patients with inflammatory/hematologic abnormalities who had UBA1 testing for suspected VEXAS syndrome at
our institution were identified. An extensive list of clinical and laboratory features related to VEXAS syndrome was developed
and abstracted from the medical records. Features were examined at two time points: within 6 months of onset of symp-
toms suspected to be due to VEXAS and at the time of VEXAS testing. Two multivariable models were derived via the least
absolute shrinkage and selection operator (LASSO) method, with nested cross-validation used to estimate performance on
unseen data. A “full” LASSO model utilized all features selected by the LASSO method, and a second, 5-variable LASSO
model utilized only the top 5 most discriminating features from the full model. A third, single variable model, utilizing absolute
monocyte count, was also examined. Area under the receiver operating characteristic curve (AUC) analysis was used to
assess each model’s ability to discriminate between positive and negative cases (presence or absence of UBA1 mutation

Table 1: Demographics and Lab Data Summary Comparing VEXAS negative and VEXAS Positive Cases; CRP, c-reactive protein; ESR, erythro-
cyte sedimentation rate; IQR, interquartile range; MCV, mean corpuscular volume; WBC, while blood cell; *p-values < 0.05 are considered signif-
icant; **several patients with more than one diagnosis
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on genetic testing respectively). Additional descriptive assessment of each model, including sensitivity, specificity, and pos-
itive and negative predictive values were estimated by maximizing Youden’s index.

Results: A total of 144 patients underwent UBA1 genetic testing for VEXAS, of which 77 patients (all men, 97.4% white,
mean age 67.2 years at symptom onset) tested positive and 67 patients (82.1 % male, 94.0 % white, mean age 60.8 years
at symptom onset) tested negative. Further patient characteristics are summarized in table 1. Full LASSO models selected
16 disease features and performed well (AUC 0.91, 0.92 at symptom onset and time of testing respectively). The 5- and
single-variable models performed less well in nested cross-validation (AUC 0.84, 0.78 respectively) (Figure 1). The disease
features utilized by each model are listed under table 2.

Conclusion: Predictive models for a diagnosis of VEXAS syndrome performwell among patients with systemic inflammatory
disease undergoing UBA1 testing. While the full (16-feature) LASSOmodel performed optimally, the 5-feature model still had
satisfactory discrimination and may be considered as a potential clinically applicable tool to guide VEXAS screening. The sin-
gle variable (monocyte count) model performed less well than the multi-feature models but its discriminatory capacity high-
lights the importance of low monocytes among patients with systemic inflammation and its association with positive UBA1
testing. Validation of these models in additional VEXAS cohorts is needed to confirm findings.

Disclosure: D. Montes: None; A. Hanson: None; H. Langenfeld: None; C. Crowson: None;M. Patnaik: StemLine, 5;
R. Go: None; A. Hines: None; K. Kalantari: None; Y. Kusne: None; T. Lasho: None; A. Mangaonkar: Bristol-Myers
Squibb(BMS), 5, Incyte, 5, Novartis, 5; H. Olteanu: None; K. Reichard: None; M. Sullivan: None; D. Viswanatha:
None; K. Warrington: Amgen, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, sanofi, 2; M. Koster: Amgen, 1.

Figure 1A: Receiver operating characteristic (ROC) curves for the full and 5-variable lasso models and single variable (absolute monocyte count)
model at symptom onset; 1B: ROC curves at time of diagnosis.

Table 2: Assessment of Model Predictive Ability; AUC, area under receiver operating characteristic curve; NPV, negative predictive value; PPV,
positive predictive value; Sens, sensitivity; Spec, specificity. ± Features include white blood cell count, absolute lymphocyte count, absolute mono-
cyte count, RF positivity, anti-CCP positivity, auricular chondritis, inflammatory skin rash, periorbital edema, weight loss, hearing loss, dysphonia,
inflammatory arthritis, chondritis, inflammatory eye, and age; * Features include erythrocyte sedimentation rate, mean corpuscular volume, platelet
count, absolute lymphocyte count, absolute monocyte count, auricular chondritis, inflammatory skin rash, panniculitis, periorbital edema, neutro-
philic alveolitis, myocarditis, weight loss, hearing loss, dysphonia, pulmonary disease, and age; ** Features include mean corpuscular volume,
auricular chondritis, inflammatory skin rash, dysphonia, and pulmonary disease.
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Abstract Number: 2661

Changes in Krebs Von Den Lungen 6 Levels (ΔKL6) Predict Fibrosing
Progression of Interstitial Lung Disease in Patients with an Underlying
Connective Tissue Disease (CTD-ILD)

Fredeswinda Romero-Bueno1, María Carmen Vegas-S�anchez2, lydia Abasolo Alcazar3, Mª Jesus Rodriguez Nieto2,
Cristina Vadillo-Font4, M Asuncion Nieto5, Laura Cebri�an6, Belén L�opez-Muñiz6, Jesus Loarce Martos7, Juan Rigual8,
hildegarda Godoy Tundidor9, Rosalía Laporta10, Irene Llorente-Cubas11, Gema Bonilla12, Luis Gomez Carrera13, Rosario
García-Vicuña14, Ana Jaureguizar7, Jose Luis Morell Hita7, Claudia Valenzuela15 and Olga S�anchez-Pernaute16, and the
NEREA Study group for Autoimmune ILD, 1Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous
University of Madrid, Madrid, Spain, 2Hospital Universitario Fundaci�on Jiménez Díaz and IIS-FJD, Madrid, Spain, 3IdISSC.
HCSC, Madrid, Spain, 4Hospital Clinico S Carlos, Madrid, Spain, 5Hospital Clínico San Carlos, Madrid, Madrid, Spain,
6Hospital Universitario Infanta Leonor, Madrid, Spain, 7Hospital Universitario Ram�on y Cajal - IRYCIS, Madrid, Spain,
8Ram�on y Cajal University Hospital, Madrid, Madrid, Spain, 9Servicio de Reumatología, Hospital Universitario Puerta de
Hierro Majadahonda, IDIPHISA, Madrid, Madrid, Spain, 10Hospital Universitario Puerta de Hierro, Madrid, Spain,
11Hospital Universitario de La Princesa, Madrid, Spain, 12H. Universitario La Paz, Madrid, Spain, 13Hospital Universitario
La Paz, Madrid, Spain, 14Hospital Universitario de la Princesa, Madrid, Madrid, Spain, 15Hospital Universitario La
Princesa, Madrid, Spain, 16Department of Rheumatology and Joint and Bone Research Unit. Hospital Universitario
Fundaci�on Jiménez Díaz and IIS-FJD. Autonomous University of Madrid, Madrid, Spain

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Krebs von den Lungen-6 (KL6) is a mucin-1 glycoprotein produced by type 2 alveolar epithelial
cells, which increase at peripheral blood show a good accuracy in the diagnosis of interstitial lung diseases, including those
associated to connective tissue diseases (CTD-ILD). Some studies have explored the role of KL6 as a biomarker of mortality
or of a fibrosing progressive phenotype (FPP) in CTD-ILD cohorts, with conflicting results. KL6 levels have been found to
drop after response to treatment in patients with rapidly progressive ILD forms. In this regard, we have postulated that
KL6 changes over time might be a better predictor of FPP in patients with CTD-ILD than baseline levels. Our aim was to eval-
uate the clinical relevance of both of KL6 baseline levels and its changes (ΔKL6) in relationship with functional deterioration in
a prospective cohort of CTD-ILD patients

Methods: The study was conducted in CTD-ILD patients enrolled in a prospective register (NEREA). We extracted data
regarding underlying disease, date of ILD onset, radiographic patterns, presence of fibrosis at the time of first KL6 determi-
nation, forced vital capacity (FVC) and carbon monoxide diffusing capacity (DLco). A FPP was defined by a ≥10% decline in
FVC at 12 or 24 mths from baseline. Serum KL6 concentration was measured with Lumipulse. Data are expressed in mean
± SD. Two sample t tests, Pearson’s R and logistic regression were used for the analysis.

Results: The study population comprised 188 subjects (69% women) aged 64,6 ± 11,6 yr. Ninety eight patients (52%) had
new-onset ILD. Clinical diagnosis included 66p diagnosed with IPAF, 40 SSc or related conditions, 29 RA, 15 IIM, 11 SS and
26 other autoimmune conditions. At baseline, FVC was 82.8 ± 20.6 %; DLco was 64.6 ± 23.1% and KL6 levels (blKL6) were
1450 ± 1525 IU/ml. KL6 was higher in new-onset ILD cases (p 0.016), slightly higher in women (ns) as also in non-fibrotic ILD
(ns), while they did not associate with age. There was a significant inverse correlation between blKL6 and functional respira-
tory tests (p 0.002, and p 0.0025, respectively). In 102 patients, there was a second KL6 determination (fuKL6) within the fol-
lowing 9 months after baseline. The relative ΔKL6 ([fuKL6-blKL6]/blKL6)% in the whole population was 1.2 ± 37.9% (while
raw ΔKL6 was 366 ± 1617 IU/ml).
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Incident cases showed a higher decrease in ΔKL6 as compared to prevalent (p 0.001) and non-fibrotic than fibrotic ones
(p 0.02). There were 24p showing a > 10% decline in FVC at 12 or 24 mths of follow-up, therefore representing an FPP.
While those patients with stable disease had a relative ΔKL6 of -6.0 ± 34.1%, FPP cases showed a ΔKL6 of 14.4 ±
45.8% (p 0.021). Risk of progression was associated with relative ΔKL6 after adjusting by age, sex, radiographic patterns,
clinical diagnosis and functional status at baseline (p 0.019).

Conclusion: Our results point to ΔKL6 as a better predictor of a fibrotic progression in patients with CTD-ILD than baseline
KL6 levels. A drop in KL6 values differentiated between stable and fibrosing progressive cases at 1 and 2 years and may
account for an early surrogate marker of treatment efficacy in clinical practice and/or research.

Disclosure: F. Romero-Bueno: None; M. Vegas-S�anchez: None; l. Abasolo Alcazar: None; M. Rodriguez Nieto:
None; C. Vadillo-Font: None; M. Nieto: None; L. Cebri�an: None; B. L�opez-Muñiz: None; J. Loarce Martos: None;
J. Rigual: None; h. Godoy Tundidor: None; R. Laporta: None; I. Llorente-Cubas: None; G. Bonilla: None;
L. Gomez Carrera: None; R. García-Vicuña: None; A. Jaureguizar: None; J. Morell Hita: None; C. Valenzuela:
None; O. S�anchez-Pernaute: None.

Abstract Number: 2662

In Vivo Generation of B Cell Depleting CAR T Cell Therapies for Treatment
of Autoimmune Diseases

Laurie Beitz1, Maura Parker1, Justin Ulrich-Lewis1, Kristen Mittelsteadt1, Rebecca Gottschalk1, Chris Nicolai1, Jim Qin1,
Andrew Scharenberg1, Ryan Larson1, Byoung Ryu1, Eric Cavanaugh2, Weiliang Tang1, Seungjin Shin1, Kelsey Lynch1 and
Hans-Peter Kiem2, 1Umoja Biopharma, Seattle, WA, 2Fred Hutch Cancer Research Center, Seattle, WA

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: CAR T cell therapy promises to revolutionize the treatment of hematologic malignancies, and more
recently has generated early data that it may afford long term, drug free remissions in patients with a variety of autoimmune
diseases. However, accessing commercial autologous CAR T therapy remains a major challenge in the oncology setting due
to high costs, manufacturing complexity, requirements for lymphodepleting chemotherapies, and lengthy wait times to
receive therapy. Application of these individualized therapies to autoimmune diseases is anticipated to apply additional strain
on manufacturing and healthcare infrastructure. Herein, we describe an off-the-shelf approach to generate CAR T cells
in vivo through administering multidomain fusion surface engineered lentiviral particles (VivoVec™) in the absence of lympho-
depleting chemotherapy and demonstrate that the in vivo generated CAR T cells function to achieve deep B cell depletion
and immune reset in non-human primates (NHP).

Methods: (1) In vitro evaluation: Peripheral blood mononuclear cells (PBMCs) from human SLE patients were transduced
with surface engineered VivoVec™ particles carrying an anti-CD20 CAR payload. CAR T cell frequencies were assessed
by flow cytometry, and functionality of CAR T cells was evaluated by coculture killing of autologous B cells in the same
PBMCs, and CD20 expressing human cell lines, Raji and Nalm6. (2) In vivo model: To demonstrate VivoVec™’s ability to
generate anti-CD20 CAR T cells in vivo, 8 healthy, immune competent southern pig-tailed macaques received 1 dose
of VivoVec™ particles intralymphatically and were then evaluated for anti-CD20 CAR T cell generation and persistence by
flow cytometry and ddPCR, and anti-CD20 CAR T cell mediated function by B cell depletion. Animals were monitored for
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signs of CAR T cell mediated cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome
(ICANS) (Figure 1).

Results: Transduction of SLE patient PBMCs with VivoVec™ particles resulted in anti-CD20 CAR T cell generation similar to
that of healthy donor PBMCs. CAR T cells were highly functional in coculture killing evaluations where SLE patient derived
CAR T cells eliminated CD20 expressing Nalm6 and Raji cells similarly to healthy donor controls (Figure 2). In vivo, NHPs
tolerated VivoVec™ injection with mild to moderate CRS and ICANS associated with CAR T cell expansion that resolved
with standard of care interventions. CAR T cell Cmax in vivo occurred 8 to 10 days after VivoVec™ administration and
was associated with complete B cell depletion in all but 1 animal with low dose (Figure 3).

Conclusion: A single intralymphatic injection of VivoVec™ particles into non-lymphodepleted, immune competent NHPs is
able to generate CAR T cells in vivo, and these CAR T cells expanded and mediated complete B cell depletion in circulation
and secondary lymphoid organs. With further development, this approach has the potential to become an off-the-shelf,
in vivo, patient specific CAR T cell approach to achieving an "immune reset" that could be impactful in the treatment of mul-
tiple autoimmune diseases and would address many issues seen with current ex vivo manufactured autologous CAR T cell
therapies.

Figure 1: B Cell Depletion Study Design in Non-Lymphodepleted Immune Competent Pig-Tailed Macaques

Figure 2: SLE Patient PBMCs Generate anti-CD20 CAR T Cells Which Functionally Kill CD20 Expressing Tumor Cell Lines

Figure 3: VivoVec™ Dependent B Cell Depletion and CAR T Cell Generation In Vivo in Non-Lymphodepleted Immune Competent Pig-Tailed
Macaques
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Disclosure: L. Beitz: Umoja Biopharma, 3, 11;M. Parker: Umoja Biopharma, 3; J. Ulrich-Lewis: umoja biopharma, 3;
K. Mittelsteadt: Umoja Biopharma, 3; R. Gottschalk: Umoja Biopharma, 3; C. Nicolai: Umoja Biopharma, 3, 11;
J. Qin: Umoja Biopharma, 3; A. Scharenberg: Umoja Biopharma, 3; R. Larson: Umoja Biopharma, 3, 8; B. Ryu: Umoja
biopharma, 3; E. Cavanaugh: None; W. Tang: None; S. Shin: Umoja Biopharma, 3; K. Lynch: Umoja Biopharma, 3;
H. Kiem: None.

Abstract Number: 2663

ADI-001: An Allogeneic CD20-targeted γδ CAR T Cell Therapy
with Potential for Improved Tissue Homing in Autoimmune
Indications

Monica Moreno, Shon Green, Kevin P. Nishimoto, Jackie Kennedy-Wilde, Taylor Barca, Melinda Au, Simona Costanzo,
Gregory Vosganian, Benjamin Hsu, Francesco Galimi and Blake T. Aftab, Adicet Therapeutics, Inc., Redwood City, CA

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: γδ T cells serve a role in immune surveillance and their capability to traffic to tissues is fundamental
to their natural biology1. They are ideal for allogeneic cell therapy as their TCR recognizes MHC-independent antigens2,
avoiding the risk of graft-versus-host disease without the need for gene editing. We have developed a Vδ1 γδ CAR T cell
product, ADI-001, targeting CD20 for the treatment of B cell-driven diseases including autoimmune disease. ADI-001 is
designed with a 2nd generation CAR incorporating a novel fully human anti-CD20 scFv, having a distinct binding epitope than
that of rituxumab, and with 4-1BB and CD3ζ signaling domains. ADI-001 is also being developed in patients with B cell
malignancies (NCT04735471), offering insight into aspects of clinical safety, cellular kinetics, and pharmacodynamics that
may translate favorably to autoimmune indications, including extent and duration of B cell depletion in peripheral blood
and active distribution into secondary lymphoid tissues.

Methods: ADI-001 is manufactured by expanding Vδ1 T cells from healthy donors and transducing them to express the
engineered CAR3. ADI-001 has been phenotypically characterized and tested both clinically in patients with B cell malignan-
cies and in preclinical in vitro and in vivo models, including evaluation against B cells derived from patients with various auto-
immune indications including SLE, SS, SSc, RA, and MS.

Results: ADI-001 is highly enriched for Vδ1 CAR T cells displaying a favorable differentiation phenotype associated with
increased potency and persistence. When tested against transformed B cells, ADI-001 showed potent dose-dependent kill-
ing and a favorable cytokine profile with no detectable levels of IL-6 or IL-17A. Similar activity was observed against primary
B cells collected from patients with a spectrum of autoimmune conditions (Figure 1). ADI-001 also inhibited growth of sub-
cutaneous and disseminated transformed human B cell xenografts in NSG mice, demonstrating ability to kill B cells located
in various tissues/organs. In study NCT04735471, ADI-001 showed a favorable safety profile with low incidence of CRS or
ICANS, and with Cmax and AUC0-28 similar to, or exceeding, autologous CAR T products. Administration of ADI-001 with a
lymphodepletion regimen was also associated with significant depletion of peripheral B cells to below detectable levels. Fur-
thermore, analyses of post-treatment tissue biopsies confirmed robust biodistribution, CAR activation, and depletion of
CD19+ B cells in secondary lymphoid tissues (Figure 2).
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Conclusion: ADI-001 effectively accessed and targeted B cells in tissues/organs in preclinical and clinical settings, while
also targeting primary B cells derived from patients with a spectrum of autoimmune disorders where dysfunctional B cells
are implicated in disease pathogenesis. As ADI-001 demonstrated a tolerable inflammatory cytokine signature and favorable
clinical safety profile, the combined features of ADI-001 represent a compelling alternative to autologous CD19-targeted
CAR T cell therapies, with potential for improved efficacy against tissue-resident pathogenic B cells in autoimmune
indications.

Disclosure: M.Moreno: Adicet Therapeutics Inc, 3, 3, 11; S. Green: Adicet Therapeutics Inc, 3, 11;K. Nishimoto: Adi-
cet Therapeutics Inc, 3, 10, 11; J. Kennedy-Wilde: Adicet Bio, 3, 10, 11; T. Barca: Adicet Therapeutics Inc, 3, 11;
M. Au: Adicet Therapeutics Inc, 3, 11; S. Costanzo: Adicet Therapeutics Inc, 3, 3, 11, 11; G. Vosganian: Abbvie,
11, AdicetBio, 3, 11, BeiGene, 11, Roche AG, 11; B. Hsu: Adicet Therapeutics Inc, 3, 11; F. Galimi: Adicet Therapeutics
Inc, 3, 4, 11; B. Aftab: Adicet Therapeutics Inc, 3, 4, 10, 11.

Figure 2. Robust tissue tropism observed in lymph nodes across dose levels for ADI-001, including CD19+ B cell depletion in tissues. RNA-
scope LS Fluorescent Multiplex assay was used to detect cells positive for ADI-001 CAR transgene (yellow) and granzyme B (Red) mRNAs in
formalin-fixed, paraffin-embedded (FFPE) secondary lymphoid tissue. CD19 (green) was also evaluated both pre- and post-dose with ADI-
001. Representative images showing lymph node biopsies from diffuse large B-cell lymphoma (top) and mantle cell lymphoma (middle and
bottom) patients. Activated CAR is depicted by co-expression of CAR transgene and granzyme B in post-treatment samples. Quantitative
ADI-001 CAR analyses were conducted in 6 available pairs of patient biopsies using ddPCR and are represented as the total ADI-001
CAR cells detected per million.

Figure 1. ADI-001 demonstrates potent dose-dependent killing of patient-derived B cells. B cells from 5 SLE patients and 3 patients each for SSc,
RA, MS, and SS were co-cultured for 24 hours with ADI-001 manufactured from two independent donors at varying effector-to-target (E:T) ratios
and analyzed by flow cytometry to quantify live B cells relative to negative controls.
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Abstract Number: 2664

BCMA-targeted Bispecific T Cell-engager Therapy of Autoimmune
Disease

Laura Bucci1, Melanie Hagen2, Sebastian Boeltz2, Danae-Mona Noethling2, Tobias Rothe2, Maria Gabriella Raimondo1,
Carlo Tur1, Andreas Wirsching1, Jochen Wacker1, Aline Bozec1, Georg Schett3 and Ricardo Grieshaber-Bouyer2,
1Department of Medicine 3 - Rheumatology and Immunology, Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg
and Uniklinikum Erlangen, Erlangen, Bayern, Germany, 2Department of Medicine 3 - Rheumatology and Immunology,
Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg and Uniklinikum Erlangen, Erlangen, Germany, 3Friedrich-
Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Miscellaneous Rheumatic & Inflammatory Diseases II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Targeting B cells and plasma cells is a key therapeutic strategy in autoimmune disease

(AID). Therapy with CD19-targeted chimeric antigen receptor (CAR) T-cells and bi-specific T cell engagers (BITEs) demon-
strated efficacy in treatment-resistant AID1,2.

However, in some patients, disease may be anchored in long-lived plasma cells in the bone marrow expressing BCMA but
not CD19. For instance, SS-A/Ro, PM-Scl and PL-7 autoantibodies remain present after CD19-CAR T-cell therapy.

Teclistamab is a BITE that engages T-cells via CD3 and targets plasma cells via BCMA. We hypothesized that teclistamab
may be effective in severe AID even after failure of conventional B cell depletion.

Methods: We treated 4 patients with multi-drug-resistant AID with teclistamab under compassionate use (Table 1). Pt #1
had systemic sclerosis with calcinosis cutis and interstitial lung disease (ILD). Pt #2 had Sjogren´s syndrome with arthritis,
enthesitis, myositis, inflammatory rash and ILD. Pt #3 had progressive MDA5+ dermatomyositis with arthritis, myositis,
inflammatory rash, digital ulcers and ILD. Pt #4 had seropositive rheumatoid arthritis. All patients had failed >5 immunosup-
pressants including rituximab.

Teclistamab was dosed-up in an in-patient setting: day 1 (0.06 mg/kg), day 3 (0.3 mg/kg) and day 5 (1.5 mg/kg) and
repeated once (1.5 mg/kg) within one month. All immunosuppressants were stopped, except methotrexate in pt #4 and
low-dose glucocorticoids in pt #2–4. Follow-up ranged from 6–16 weeks.

Results: Teclistamab was safe and well tolerated. Mild cytokine release syndrome (grade 1: N=1, grade 2: N=1), and mild
infections (gastroenteritis, pt #1; cutaneous infection, pt #2; herpes labialis, upper respiratory tract infection, pt #4) occurred.

Teclistamab led to T cell engagement as evident by transient elevation in C-reactive protein and inflammatory cytokines,
which peaked between day 2 and day 5 (Fig. 1A-B). T cell engagement led to transient T cell consumption and rapid recov-
ery (Fig. 1C).

Circulating B cells were depleted (Fig. 1D) and free light chains were reduced (Fig. 1E), documenting the successful targeting
of plasma cells. Immunoglobulin levels decreased (Fig. 1F-H). ANA, PM-Scl-75, PM-Scl-100, RF and MCV antibodies
decreased, SS-A/Ro, SS-B/La and PL-7 remained stable.
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Figure 1: longitudinal laboratory changes. A-B. CRP and serum cytokines, C. Quantification of CD3+ T cells and D. CD19+ B cells in blood via flow
cytometry. E. Free kappa light chains in serum, F. IgG in serum, G. IgM in serum, H. IgA in serum. BL, Baseline. FU, Latest follow-up.

Table 1: Characteristics of the patients. HS=Herpes simplex virus, Cov = COVID-19, UTI = Urinary tract infection, GE=Gastroenteritis, CUT=cuta-
neous infection, URI=upper respiratory infection.
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After 12 weeks, B cells had recovered in pt #1. High dimensional flow cytometry revealed a depletion of class-switched
memory B cells and plasmablasts, which were replaced by nonclass-switched, IgD positive naïve B cells.

Teclistamab improved disease activity in all four patients. In pt #1, skin disease (modified Rodnan skin score) improved from
39 to 28. In pt #2, Sjogren´s syndrome activity (ESSDAI) improved from 34 to 15. In pt #3, skin inflammation (CDASI)
improved from 22 to 6. In pt #4, arthritis (DAS28-CRP) improved from 5.9 to 2.7.

Conclusion: Our results suggest that targeting the plasma cells via BCMA-targeted BITEs is safe and effective in AID.

References:

1. Müller F, Taubmann J et al. CD19 CAR T-Cell Therapy in Autoimmune Disease - A Case Series with Follow-up. N
Engl J Med. 2024;390(8):687-700.
2. Bucci L, Hagen M et al. Bispecific T cell engager therapy for refractory rheumatoid arthritis. Nat Med (2024).

Disclosure: L. Bucci: None; M. Hagen: None; S. Boeltz: None; D. Noethling: None; T. Rothe: None; M. Raimondo:
None; C. Tur: None; A. Wirsching: None; J. Wacker: None; A. Bozec: None; G. Schett: Bristol-Myers Squibb(BMS),
6, Cabaletta, 6, Janssen, 6, Kyverna Therapeutics, 6, Novartis, 6; R. Grieshaber-Bouyer: Bristol-Myers
Squibb(BMS), 6, Kyverna Therapeutics, Inc., 5.

Abstract Number: 2665

Autoantibody Titers Against Specific Epitope Peptides Predict Treatment
Resistance in Interstitial Lung Disease Associated with Anti-MDA5
Dermatomyositis

Tsuneo Sasai1, Ran Nakashima1, Atsubumi Ogawa2, Motohiro Nonaka2, Norimichi Nomura2, Yasuhiro Nohda2, Mirei
Shirakashi3, Ryosuke Hiwa2, Hideaki Tsuji1, Shuji Akizuki4, Hajime Yoshifuji1, Tsuneyo Mimori5 and Akio Morinobu6,
1Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto, Japan,
2Kyoto University, Kyoto, Japan, 3Department of Rheumatology and Clinical Immunology, Kyoto University Graduate
School of Medicine, Kyoto, 4Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School
of Medicine, Kyoto City, Japan, 5Takeda Clinic for Rheumatic Diseases, Kyoto, Japan, 6Department of Rheumatology and
Clinical Immunology, Graduate School of Medicine, Kyoto University, Kyoto, Japan., Kyoto, Japan

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Anti-melanoma differentiation-associated gene 5 (MDA5)-positive dermatomyositis (DM) is fre-
quently associated with rapidly progressive interstitial lung disease (RP-ILD), leading to poor prognosis. Initial combinational
therapy with glucocorticoids, calcineurin inhibitors, and cyclophosphamide has improved outcomes, but some patients
remain refractory. This study aimed to identify the epitopes of MDA5 and elucidate the clinical implications of autoantibodies
targeting these sites.

Methods:We explored candidate epitopes by screening T7 phage libraries displaying random 7-35 peptides of MDA5 and
performing enzyme-linked immunosorbent assays (ELISA) with MDA5 fragments using sera from 16 Japanese anti-
MDA5-positive DM-ILD patients. Anti-MDA5 positivity was confirmed by immunoprecipitation. MDA5 protein was divided
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into 100 amino acid segments expressed by E. Coli, overlapping by 50 amino acids, which were used for ELISA to validate
the candidate epitopes. Then, we classified 30 anti-MDA5-positive DM-ILD patients who received initial combinational ther-
apy into resistant or non-resistant groups. Resistance was defined as disease exacerbation within 6 months from initial ther-
apy, resulting in death or the need for additional therapy including plasmapheresis. The antibody titers to candidate epitopes
were compared between the two groups using the Wilcoxon signed-rank test. Antibody titers were indexed using a positive
control sample, and the optimal cutoff value was determined to predict resistance.

Results: 16 anti-MDA5 sera showed high reactivity to two inter-domain regions, X (amino acids 201-300) and Y (amino acids
601-700), which correlated between phage display and ELISA (r=0.57, p=0.023; r=0.60, p=0.016; respectively, Spearman’s
correlation, figure 1), suggesting them as principal epitopes of MDA5. Autoantibody titers measured by ELISA using region X
and Y were significantly higher in the resistant group (n=16) compared to the non-resistant group (n=14) (0.623 vs 0.0995,
p=0.0021; 0.409 vs 0.0488, p=0.0011; respectively, figure 2). Optimal cutoff values yielded sensitivity and specificity of
87.5% and 71.4% for region X, and 62.5% and 92.9% for region Y, in predicting treatment resistance (figure 3).

Conclusion: Two main epitopes of MDA5 were identified in region X and Y. Autoantibody titers against these regions can
effectively predict resistant cases to conventional combinational therapy of immunosuppressants in Japanese anti-
MDA5-positive DM-ILD patients.

figure 1. The correlation of reactivity to the epitope.

figure 2. The comparison of reactivity to particular epitopes.

figure 3. The ROC curve predicting the resistant group
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Disclosure: T. Sasai: None; R. Nakashima: None; A. Ogawa: None;M. Nonaka: None; N. Nomura: None; Y. Nohda:
None; M. Shirakashi: None; R. Hiwa: None; H. Tsuji: None; S. Akizuki: None; H. Yoshifuji: None; T. Mimori: None;
A. Morinobu: None.

Abstract Number: 2666

The Risk for Development of Myositis Is Not Increased After COVID-19
Vaccination Among U.S. Veterans

Caleb Hernandez1, Naomi Schlesinger2, Jorge Rojas3, Jessica A Walsh4, Tawnie Braaten2, Gary Kunkel5, Makoto Jones2,
Sauer brian6, Julio Facelli1, grant Cannon7 and Dorota Lebiedz-Odrobina8, 1University of Utah, Salt Lake City, 2University
of Utah, Salt Lake City, UT, 3Seattle VA, Mexico, Mexico, 4Division of Rheumatology, Salt Lake City Veterans Affairs Health
and University of Utah Health, Salt Lake City, UT, 5University of Utah and George EWahlen VAMC, Salt Lake City, UT, 6Salt
Lake City VA/University of Utah, Salt Lake City, UT, 7University of Utah and Salt Lake City VA, Salt Lake City, UT, 8University
of Utah, Cottonwood Heights, UT

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Several case reports and case series of idiopathic inflammatory myositis (IIM) following COVID-19
vaccination have been reported. This study evaluated the association of prior COVID-19 vaccination with the development
of IIM in US Veterans enrolled in the Veterans Health Administration (VHA).

Methods: This case-control study evaluated newly diagnosed cases of IIM between January 1, 2021, and March 1, 2024, in
the VHA. Potential new onset IIM cases included Veterans who received at least two ICD myositis codes during 2021-2023
after at least one year of entering the VHA (Figure). The electronic medical records of the cases identified as potential new
onset IIM were reviewed 1) to determine if case met 2017 EULAR/ACR criteria for IIM, 2) confirm that the case was an inci-
dent case during the study period, and 3) record the date of IIM onset (index date). Data on clinical features and myositis anti-
bodies were also collected. Each IIM incident case was matched 1:5 to control patients on gender, race, birth year, clinic site
where IIM diagnosis first recorded, and month and year of clinic visit with first ICD code diagnosis. VHA corporate data ware-
house (CDW) provided demographic, VHA care duration, and COVID-19 vaccination data.
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Results: Of the 184 potential cases, 89 patients were confirmed to be incident IIM cases meeting our inclusion criteria and
were matched to 445 controls (Figure, Table 1). Classic dermatomyositis was the most common IIM classification,
46 (51.6%), followed by polymyositis, 16 (18%), and amyopathic dermatomyositis, 15 (16.9%). The most common antibody
identified was TIF-1, 11 (12.4%), followed by Mi-2, 9 (10.1%), and Jo-1, 8 (9.0%). Patients were predominately white males
and in their sixth decade of life. However, 25.8% were African Americans and 21.3% were females; 30% were current or for-
mer smokers, and the average length of enrollment in the VA was 12 years. There were 7 (7.9%) case patients and 29 (6.5%)
control patients who received their first vaccination within 30 days before the index date (OR 1.22, p=0.643, adjusted OR
1.12, p=0.657) (Table 2) and 11 (12.4%) case patients and 68 (15.3%) control patients who received their first vaccination
within 90 days of the index date (OR 0.78, p=0.479, adjusted OR 0.74, p=0.402). All other comparisons also failed to identify
a statistically significant association of COVID-19 vaccination and IIM (Table 2).

Conclusion: This study is the first to compare the risk of developing myositis after receiving the COVID-19 vaccination com-
pared to a control population. While the potential for small risk could not be identified by this case-control study, there
appears to be no major increased risk for the development of an IIM after COVID-19 vaccination. Confirmation of these find-
ings by additional studies will be helpful in addressing this association. These data provide useful information for discussion
with patients when considering the risk and benefits of COVID-19 vaccination.

Disclosure: C. Hernandez: None; N. Schlesinger: arthrosi, 1, horizon, 1, Novartis, 1, olatec, 1, 2, ptotalix, 1, 2, shan-
ton, 1, sobi, 1; J. Rojas: None; J. Walsh: AbbVie, 2, 5, Amgen, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Merck, 2, 5, Novartis,
2, 5, Pfizer, 2, 5, UCB Pharma, 2, 5; T. Braaten: None; G. Kunkel: None; M. Jones: None; S. brian: None; J. Facelli:
None; g. Cannon: None; D. Lebiedz-Odrobina: None.

Abstract Number: 2667

Anti-Mi2 Autoantibodies in Dermatomyositis Patients Also Recognize
Autoimmune Regulator (AIRE) Protein

Jon Musai1, Sahana Jayaraman2, katherine Pak3, Iago Pinal-Fernandez4, Sandra Muñoz-braceras5, Maria Casal-
Dominguez6, Eric Cho5, Fa’alataitaua Fitisemanu5, jose milisenda7, Lisa Rider8, Adam Schiffenbauer3, Albert Selva-
O’Callaghan9, Thomas E Lloyd10, Lisa Christopher-Stine11, Peter Burbelo12, Benjamin Larman11 and AndrewMammen13,
1National Institute of Arthritis and Musculoskeletal and Skin Diseases, Bethesda, MD, 2Johns Hopkins University School
of Medicine, Baltimore, MD, 3National Institutes of Health, Bethesda, MD, 4NIAMS/National Institutes of Health,
Bethesda, MD, 5National Institute of Arthritis and Musculoskeletal and Skin Disease, Bethesda, MD, 6NIAMS, NIH,
Bethesda, MD, 7Hospital Clinic de Barcelona, Barcelona, Spain, 8NIEHS, NIH, Garrett Park, MD, 9Systemic Autoimmune
Disease Unit, Vall d’Hebron Institute of Research, Barcelona, Spain, 10Johns Hopkins University School of Medicine,
Lutherville, MD, 11Johns Hopkins University, Baltimore, MD, 12National Institute of Dental and Craniofacial Research,
Bethesda, MD, 13NIH, Bethesda, MD

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose:Many myositis patients have myositis-specific autoantibodies (MSA) that define unique clinical phe-
notypes. For instance, dermatomyositis (DM) patients with anti-Mi2 autoantibodies have weaker muscles, higher levels of
serum muscle enzymes, and more severe inflammatory infiltrates on muscle biopsies compared to DM patients with other
MSAs. The aim of this study was to identify novel myositis-specific autoantibodies.
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Methods: Phage Immunoprecipitation Sequencing (PhIP-Seq) was conducted using sera from 804 healthy controls and
411 patients with adult or juvenile myositis. PhIP-Seq suggested that autoimmune regulator (AIRE) is a novel autoantigen
in myositis patients with anti-Mi2 autoantibodies. To confirm these findings, we performed an enzyme-linked immunosor-
bent assay (ELISA) to screen for anti-AIRE autoantibodies. We tested serum samples from a separate group of 72 myositis
patients (27 with anti-Mi2, 7 with anti-NXP2, 6 with anti-TIF1, 9 with anti-MDA5, 8 with anti-Jo1, 5 with anti-HMGCR, 4 with
anti-SRP autoantibodies, and 6 with IBM) and 63 healthy comparators. To determine if the same autoantibodies that bind
Mi2 also target AIRE, we affinity purified anti-Mi2 autoantibodies from the sera of three different anti-Mi2 myositis patients
who tested positive for anti-AIRE autoantibodies by ELISA. We also collected the immunoglobulin fraction depleted of these
anti-Mi2 autoantibodies. Then, we assessed anti-AIRE reactivity by ELISA in both the anti-Mi2 enriched and depleted
fractions.

Results: PhIP-Seq suggested that anti-AIRE autoantibodies are present in sera only from anti-Mi2 dermatomyositis
patients, and not in the other myositis patients that were screened. The AIRE peptides recognized by PhIP-Seq were highly
homologous to Mi2 protein sequences. Assessing anti-AIRE reactivity by ELISA showed that 88.9% of anti-Mi2-positive DM
patients, 0% of other myositis patients, and 1.6% of healthy comparators had anti-AIRE autoantibodies (Figure 1). Affinity-
purified anti-Mi2 autoantibodies were positive for both anti-Mi2 and anti-AIRE reactivity by ELISA. In contrast, anti-
Mi2-depleted immunoglobulin fractions were negative for both anti-Mi2 and anti-AIRE reactivity by ELISA.

Conclusion: In this study, we have discovered that anti-AIRE autoantibodies exist specifically in patients with anti-Mi2 der-
matomyositis. Given AIRE’s critical role in maintaining immune tolerance and preventing autoimmune reactions, future stud-
ies are needed to explore the pathological implications of anti-AIRE reactivity within muscle tissue.

Disclosure: J. Musai: None; S. Jayaraman: None; k. Pak: None; I. Pinal-Fernandez: None; S. Muñoz-braceras:
None; M. Casal-Dominguez: None; E. Cho: None; F. Fitisemanu: None; j. milisenda: None; L. Rider: AstraZeneca,
5, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio, 1, 12, no financial support, Cure JM Foundation, 1, 5, Hope Pharma-
ceuticals, 5, Horizon Therapeuetics, 1, 12, no financial support, Pfizer, 1, 12, no financial support; A. Schiffenbauer:
AstraZeneca, 11, Hope Pharmaceuticals, 5; A. Selva-O’Callaghan: None; T. Lloyd: None; L. Christopher-Stine: Allo-
gene, 2, ArgenX, 2, Boehringer-Ingelheim, 2, Corbus Pharmaceuticals, 5, Dysimmune Disease Foundation, 2, EMD
Serono, 2, Horizon, 5, Janssen, 5, Kezar Life Sciences, 5, Mallinckrodt, 2, Octapharma, 2, Pfizer Inc, 5, Priovant Ther-
apeutics, 2, Roivant Sciences, 2; P. Burbelo: None; B. Larman: Infinity Bio, Inc, 4, 8; A. Mammen: None.

Figure 1: Anti-AIRE antibody titers (AU: arbitrary units) determined by ELISA in sera from 63 healthy comparators and 72 patients with a myositis-
specific autoantibody or inclusion body myositis. The dotted line indicates the cutoff used to define anti-AIRE-positive sera.
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Abstract Number: 2668

Do Levels of anti-Jo1 Autoantibodies Have a Prognostic Role?
Longitudinal Assessment of anti-Jo1 and HisRS Protein Levels in a Cohort
of anti-Jo1 Positive Patients with Anti-synthetase Syndrome

Silvia Cavalli1, Fabricio Espinosa-Ortega2, Ryan A. Adams3, Lauren Guy3, Charlotta Preger4, Càtia Fernandes-
Cerqueira5, Roberto Caporali6, Ingrid Lundberg7 and Antonella Notarnicola8, 1University of Milan, Milan, Milan, Italy,
2Division of Rheumatology, Department of Medicine, Solna, Karolinska Institutet; Department of Gastro, Dermatology
and Rheumatology, Karolinska University Hospital, Stockholm, Sweden, Stockholm, Stockholms Lan, Sweden, 3aTyr
Pharma, 3545 John Hopkins Court, Suite 250, San Diego, CA, 4Division of Rheumatology, Department of Medicine,
Solna, Karolinska Institutet;5Structural Genomics Consortium, Stockholm, Sweden, Stockholm, Stockholms Lan,
Sweden, 54Dcell, Montrueil, Ile-de-France, France, 6Department of Clinical Sciences and Community Health, University
of Milan, and Department of Rheumatology and Medical Sciences, ASST Gaetano Pini-CTO, Milan, Italy, 7Karolinska
Universitetssjukhuset, Karolinska Institutet, Stockholm, Sweden, 8Karolinska University Hospital and Karolinska
Institutet, Stockholm, Stockholms Lan, Sweden

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: The anti-Jo1 autoantibody (aJo1), targeting the histidyl-tRNA synthetase (HisRS) protein, is the
most common diagnostic biomarker of the anti-synthetase syndrome (ASSD). So far, conflicting evidence supports the need
of monitoring aJo1 levels over the disease course. The aim of this study was to analyze longitudinal levels of aJo1 in aJo1
positive patients with ASSD, and to explore their association with disease activity.

Methods: Serum samples (n=159) collected at time of diagnosis and during follow-up from aJo1 positive patients
with ASSD (n=50) attending the Rheumatology clinic at Karolinska University Hospital, Stockholm, were analyzed
by an in house ECLIA to measure both aJo1 and HisRS levels. Clinical and disease activity data (Table 1-2) was
prospectively collected and retrospectively retrieved at each time of sampling and at last available
evaluation. Remission-low disease activity was defined by physician global assessment (PhGA) ≤20 and/or physician’s
judgement. Wilcoxon, Mann-Whitney, Spearman’s tests and mixed model regression for repeated measures were
conducted.

Results: Patients’ demographics and main characteristics are reported in Table 1. Three distinct groups of patients hav-
ing high, medium and low aJo1 levels at first sampling were identified. Overall, the longitudinal levels of the three groups
remained stable during the entire follow-up and rarely became undetectable (Fig.a). However, 17 patients were tested
with undetectable aJo1 levels at least once in the whole observational period. Interestingly, HisRS levels were inversely
correlated with aJo1 levels in the first sample (rho=-0.47, p=0.002) and over time (rho=-0.48; p< 0.001). When analyzing
longitudinal disease activity, PhGA displayed a significant reduction during the entire follow up (p=0.03) and the levels of
aJo1 predicted the change of PhGA over time (p< 0.001). Higher aJo1 levels in the first sample were found in patients
with presence of anti-Ro52 autoantibodies (p=0.02) and interstitial lung disease (ILD) (p=0.005) and correlated to better
outcomes at last available evaluation (Table 2). A statistically significant decrease of aJo1 levels was observed only
between first and second sample (p=0.005). No correlation was found between delta aJo1 and delta outcome mea-
sures between these two samples. However, of 28 patients with available clinical data at time of first and second sam-
ple, those going into remission or low disease activity (n=22) during this time span (table 1) had higher levels of aJo1 in
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the first sample compared to those with moderate-high active disease (n=6) at time of second sample, and 86% of them
remained in remission-low disease activity at the last evaluation.

Conclusion: In our study, longitudinal aJo1 levels were associated with PhGA over time. Furthermore, higher levels of aJo1
close to diagnosis correlated with occurrence of ILD and better outcome both at early and late-stage disease, suggesting
that aJo1 may act as prognostic indicator in patients with aJo1 positive ASSD. Moreover, aJo1 levels displayed an inverse
correlation with HisRS levels at each follow-up sample, indicating that they are bound in immune complexes. These prelim-
inary findings need to be confirmed in larger cohorts.

Table 1: Demographics and main characteristics of the anti-Jo1 positive cohort (n=50). Clinical characteristics reported in the table are to be
intended as ever occurred during the disease course.
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Disclosure: S. Cavalli: None; F. Espinosa-Ortega: None; R. Adams: None; L. Guy: None; C. Preger: None;
C. Fernandes-Cerqueira: None; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi,
2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6;
I. Lundberg: Argenx, 1, Astra Zeneca, 1, Boehringer Ingelheim, 6, Bristol Myers Squibb, 1, Chugai, 1, Galapagos,
1, Janssen, 1, 6, Novartis, 11, Pfizer, 1, Roche, 11; A. Notarnicola: Boehringer-Ingelheim, 1, 6.

Table 2: Spearman’s correlation between levels of anti-Jo1 in the first sample and disease outcomemeasures at last available evaluation. Relapses
were defined as any change in disease activity that required a therapeutic adjustment. CK, creatine kinase; CRP, C-reactive protein; DLCO, diffu-
sion lung capacity for CO; FI-3, functional index 3; FVC, forced vital capacity; HAQ, health assessment questionnaire; MDI, myositis damage index;
MITAX, myositis intention to treat activity index; MYOACT, myositis activity visual analogue scale; MMT8, manual muscle test 8; PhGA, physician
global assessment; PtGA, patient global assessment; TLC, total lung capacity; VAS, visuo-analogic scale.

Legend Fig.a: Trajectories of anti-Jo1 autoantibody trends over long term follow-up, with the cohort divided into low levels (green line, number of
patients=17, range of aJo1 levels= 306667 – 2811204 relative units), medium levels (blue line, number of patients=16, range of aJo1 levels=
2811205 – 13112198 relative units) and high levels (red line, number of patients=17, range of aJo1 levels= 13112199 – 159012402 relative units)
in first sample close to diagnosis, each grey line represents one patient. Antibody levels were normalized by logarithmic transformation. Levels of
anti-Jo1 antibodies in the first samples were compared using low levels as reference category; *p value=0.0038 for medium versus low levels; ** p
value<0.01 for high versus low levels. A mixed model for repeated measures was conducted; categories of anti-Jo1 were taken as fixed effects
and individual patients were taken as random effects.
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Abstract Number: 2669

Dysferlin Autoantibodies Compromise Sarcolemmal Repair Capacity and
Contribute to the Pathogenesis of Idiopathic Immune Myopathies

Hannah Bulgart1, Kassidy Banford2, Shane Bruckner3, Kevin McElhanon2, Nicholas Young1, Brian Paleo2, Eric Beck2,
Rohit Aggarwal4, Chester Oddis5, Braden Zeno6, Wael Jarjour7 and Noah Weisleder3, 1The Ohio State University Wexner
Medical Center, Columbus, OH, 2The Ohio State University, Columbus, 3Ohio State University, Columbus, OH, 4Division
of Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, USA, Pittsburgh, PA, 5Division of
Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 6Ohio State University, upper
arlington, OH, 7The Ohio State University, Columbus, OH

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Idiopathic immune myopathies (IIMs) are a group of autoimmune diseases that produce chronic
inflammation and degeneration of skeletal muscle structure and function. One process that maintains the integrity of muscle
fibers is the plasma membrane repair process, which uses various cellular processes to reseal disruptions in sarcolemma
and allow the cell to survive various insults. We have previously reported a sarcolemmal membrane repair defect in an IIM
mouse model (AT mice) where RAG1−/- mice receive an adoptive transfer from SytVII−/-/FoxP3−/Y mice. One contributor to
this repair defect was autoantibodies targeting TRIM72/MG53, an essential membrane repair protein, we found in the AT
mouse sera and also in IIM patient sera. However, in that IIM patient population we identified additional sera samples with
low levels of TRIM72/MG53 autoantibodies that still compromise repair capacity. Here we tested if autoantibodies against
other proteins involved in membrane repair appear in IIM patients and if these could also compromise membrane repair.

Methods: Autoantibodies targeting membrane repair proteins (dysferlin, annexins A5 and A6) in patient sera was measured
using custom ELISAs. Membrane repair capacity was measured with a microscopic assay where mouse flexor digitorum
brevis (FDB) muscles were bathed in 10.5μM FM4-64, a lipophilic dye, during laser damage to the sarcolemma. The fluores-
cent intensity of the dye entering the injury site was used as a proxy for membrane repair. Lastly, AT mice were injected with
a commercial dysferlin antibody, 0.05mg/kg weekly for 8 weeks, and muscle inflammation and serum creatine kinase
(CK) concentrations were measured by histology or ELISA, respectively.

Results: We observed a significant increase in autoantibodies targeting dysferlin in IIM patient sera, with 77.78% one stan-
dard deviation and 26.67% of samples two standard deviations greater than the mean of healthy subjects. No such an
increase in dysferlin autoantibodies was observed in systemic lupus systemic lupus erythematosus (SLE) patient serum
samples. There was a positive correlation between dysferlin autoantibody levels and serum CK concentrations. This is likely
caused by dysferlin antibodies compromising membrane repair as application of αDysferlin commercial antibodies (1:100
dilution) to wild type C57Bl/6 FDB muscles compromises sarcolemma repair when compared to a rabbit serum control.
To test if these effects could accelerate IIM progression, we injected AT mice with control IgG or αDysferlin commercial anti-
bodies and observed a significant increase in the extent of inflammation and the concentration of CK in the serum of the anti-
body injected mice.

Conclusion: Our results reveal dysferlin autoantibodies may serve as a novel biomarker specific to IIM that can contribute to
muscle degeneration in the disease by decreasing sarcolemmal membrane repair capacity.
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Disclosure: H. Bulgart: None; K. Banford: None; S. Bruckner: None; K. McElhanon: None; N. Young: None;
B. Paleo: None; E. Beck: None; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehrin-
ger-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Capstanx, 2, Corbus,
2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immunovant, 2, Janssen, 1, 2,
5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Merck, 2, Novartis, 2, Nuvig Therapeu-
tics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; C. Oddis: Abcuro, 5, Alexion, 5, Argenx,
5, Boehringer Ingelheim, 5, CSL Behring, 5, EMD Serono, 5, Janssen, 5, Pfizer, 5, Priovant, 5; B. Zeno: None;
W. Jarjour: None; N. Weisleder: None.

Abstract Number: 2670

Sera from Patients with Idiopathic Inflammatory Myopathy Induces
Muscle Weakness, Mitochondrial Dysfunction and Induction of Cytokines
in Isolated Skeletal Muscle

Cecilia Leijding1, Suchada Kaewin2, Kristofer Andreasson1, Tomas Schiffer1, Angeles Galindo-Feria3, Begum
Horuluoglu1, Mattias Carlstrom1, Stefano Gastaldello1, Helene Alexanderson4, Ingrid Lundberg5 and Daniel Andersson6,
1Karolinska Institutet, Stockholm, Sweden, 2Karolinska Institutet, Stockholm, 3Karolinska Institutet, Karolinska University
Hospital, Stockholm, Sweden, 4Karolinska University Hospital, Stockholm, Sweden, 5Karolinska Universitetssjukhuset,
Karolinska Institutet, Stockholm, Sweden, 6Karolinska Institutet, Solna, Sweden

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

(A) Healthy (n=11) and myositis patients (n=45) were screened for dysferlin autoantibodies by ELISA (p<0.0001 by t-test). (B-C) Flexor digitorum
brevis (FDB) muscle bundles from C57Bl/6 mice subjected to laser injury in the presence of rabbit serum or anti-dysferlin polyclonal Abs.
(B) Membrane repair kinetics and (C) Area Under the Curve from B (p<0.0001 by t-test). (D) Quantification of areas of inflammation show increased
inflammation with antibody supplementation (***p<0.005 by t-test).
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of systemic autoimmune inflammatory muscle
disorders characterized by symmetrical skeletal muscle weakness and accelerated fatigue. Although signs of inflammatory
cell infiltrates in the muscles are commonly seen, correlation lacks between the degree of infiltrates and muscle weakness
or fatigue. The mechanisms causing the muscle weakness in IIM remain unclear. Considering the systemic inflammation
involved in IIM, our hypothesis proposes that blood-borne factors contribute to muscle dysfunction by affecting the contrac-
tile apparatus within muscle fibers.

Methods: Isolated whole flexor digitorum brevis (FDB) muscles from female mice (C57BL/6JRj) were incubated for 24h in
DMEM buffer containing either 10% or 50% of serum from patients with IIM (n=5) or from healthy controls (n=2) (Fig 1B-E).
Muscle force-frequency measurements were assessed before and after incubation of the muscles via electrical stimulations
at increasing frequencies (15-100Hz). Interferon-1 (IFN1) and myositis autoantibodies (e.g. FHL1) have been implied in the
pathogenesis of IIM. In some expreriments we incubated muscles with IFN1 (Fig1F) or total IgG from seropositive IIM
patients (Fig 1G). Mitochondrial respiration in permeabilized muscles was assessed with high-resolution respirometry
(Oroboros). qPCR was used to measure gene expression in incubated muscles.

Results: In whole muscles exposed to sera from patients with IIM, we found a significantly reduced force generation in a
serum-dose dependent manner that was not observed after incubation in healthy control sera (Fig 1B-E; p< 0.05). Incuba-
tion with IFN1 or IIM patient IgG did not affect muscle force (Fig1F-G). The activity of mitochondrial respiratory chain

Figure 1. A, Experimental platform. B-E, Force-frequency curves from FDB muscles before and after exposure to 10% or 50% sera from patients
with Idiopathic inflammatory myopathies (IIM) (red) and healthy controls (CON) (blue). F-G, Force-frequency curves from FDBmuscles before-after
exposure to interferon type 1 (F; IFN1; 50pg/ml) or purified total IgG (150μg/ml) from 3 patients with seropositiv myositis including the anti-FHL1
that targets muscle proteins (G). H, Mitochondrial respiratory chain function (complex I-III) in FDB muscles after exposure to sera from IIM patients
(red/pink) or CON (blue). I-J, Gene expression in FDB muscles after exposure to sera, fold change in IIM serum exposed muscles compared to
control (blue dotted line). Graphics (A) created with BioRender.com.
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(complex I-III) was reduced (Fig 1H; P< 0.05), and mitochondrial biogenesis regulatory genes (PGC1α, NRF1/2; P< 0.05)
displayed lower expression (Fig 1I) after incubation with IIM sera when compared to healthy sera, indicating metabolic stress.
IIM serum incubation induced the gene expression for some inflammatory cytokines (IL1b & TNF; P< 0.05), suggesting that
local cytokine production within the muscle fibers (Fig 1J).

Conclusion: Sera from patients with IIM can initiate a phenotype of inflammatory activation, muscle weakness and meta-
bolic dysfunction in an intact isolated healthy skeletal muscle preparation. By using isolated mouse muscle preparations in
sera from human patients with IIM, we have developed an experimental platform to study mechanisms that could contribute
to muscle weakness in patients with IIM.

Disclosure: C. Leijding: None; S. Kaewin: None; K. Andreasson: None; T. Schiffer: None; A. Galindo-Feria: None;
B. Horuluoglu: None; M. Carlstrom: None; S. Gastaldello: None; H. Alexanderson: None; I. Lundberg: Argenx,
1, Astra Zeneca, 1, Boehringer Ingelheim, 6, Bristol Myers Squibb, 1, Chugai, 1, Galapagos, 1, Janssen, 1, 6, Novartis,
11, Pfizer, 1, Roche, 11; D. Andersson: None.

Abstract Number: 2671

Subcutaneous Abatacept vs Adalimumab Head-to-Head Comparison in
Adults with Early, Dual Seropositive Rheumatoid Arthritis, Positive for the
Shared Epitope HLA Class II Risk Alleles, and an Inadequate Response to
Methotrexate: Results from a Phase 3 Trial

Michael Weinblatt1, Paul Emery2, Vivian Bykerk3, Andrew Cope4, Gerd Burmester5, Yoshiya Tanaka6, Gustavo Citera7,
Peter Nash8, Quentin Dornic9, Sheila Kelly10 and Michael Maldonado9, 1Brigham and Women’s Hospital/ Harvard
Medical School, Waban, MA, 2University of Leeds, Leeds, United Kingdom, 3Hospital For Special Surgery, New York, NY,
4King’s College London, London, United Kingdom, 5Department of Rheumatology and Clinical Immunology, Charité –
Universitätsmedizin Berlin, Berlin, Germany, 6Department of Internal Medicine, University of Occupational and
Environmental Health, Kitakyushu, Fukuoka, Japan, 7Instituto de Rehabilitaci�on Psicofísica, Buenos Aires, Argentina,
8Griffith University, Brisbane, Australia, 9Bristol Myers Squibb, Princeton, NJ, 10Bristol Myers Squibb, Doylestown, PA

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: For patients (pts) early in their RA disease course, with a clinical profile characterized by inadequate
response to MTX (MTX-IR), high titers of ACPA (as measured by anti-CCP2 antibodies) and RF (dual seropositivity) com-
bined with the presence of the shared epitope (SE) HLA risk allele may be predictive of an enhanced response to treatment
(tx) with abatacept (ABA) compared with adalimumab (ADA).1-3

Methods: The AMPLIFIED trial is a phase 3, randomized, single-blind study evaluating the superiority of ABA compared with
ADA in pts who met the ACR/EULAR 2010 criteria for RA (NCT04909801). Pts with (+) or without (−) the SE HLA class II risk
alleles were enrolled (the study was powered for the SE+ subset). All pts were on stable background MTX (goal, 15–25
mg/week). No other prior DMARD use was allowed. The primary endpoint was 50% improvement in ACR criteria (ACR50)
at week 24 in pts who were SE+. Secondary outcomes included DAS28 (CRP) < 2.6, antibody titers, and adverse events
(AEs) at week 24. Post hoc analysis of results stratified by anti-CCP2 titers was performed. Additional analysis compared
outcomes, including a range of patient-reported outcomes (PROs), between ABA and ADA tx in the SE+ subgroup and total
study population.
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Results: A majority of the total study population (95.9%) completed the single-blind tx period (24 weeks). Baseline demo-
graphic and disease characteristics were balanced between tx groups (Table 1). Mean baseline anti-CCP2 titers were high
and �65% of pts were SE+. The study failed to meet the primary endpoint: ACR50 rate in the SE+ subset at week 24 was
59% with ABA and 60% with ADA; adjusted odds ratio (aOR; 95% CI): 1.0 (0.6–1.6); P = 0.9. The ACR50 rate across the
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study population was also comparable across txs (59% vs 64% with ABA vs ADA; aOR [95% CI]: 0.8 [0.5–1.3]). DAS28
(CRP) < 2.6 was 44% with ABA vs 47% with ADA; aOR (95% CI): 0.9 (0.5–1.5). ACR responses over time were comparable
between the arms in onset and magnitude (Figure). PROs were similar between ADA and ABA in the SE+ subgroup and
total population (Table 2). Mean decrease from baseline to week 24 in autoantibody titers was more notable with ABA vs
ADA (anti-CCP2: −196 vs −109 U/mL; RF: −121 vs −27 IU/mL), while the change in CRP was comparable (−6.2 vs −5.7
mg/L) at week 24. Pts with the highest anti-CCP2 levels at baseline trended toward better tx response with ABA compared
with ADA. Both drugs were well tolerated with comparable rates of AEs (ABA, 58.0%; ADA, 59.2%) and serious AEs (ABA,
2.4%; ADA, 3.6%). No serious infections were seen with ABA, with 3 seen with ADA. COVID-19 was seen in 12.7% of all pts
(all mild). AEs of special interest were similar across ABA and ADA tx groups.

Conclusion: The AMPLIFIED trial failed to confirm the value of autoantibody and SE positivity for predicting response to tx
with ABA vs ADA, seen in the prior pilot study.3 Most pts with early RA tolerated and responded well to both ABA and
ADA across all measures, including a broad range of PROs.

References

1. Weinblatt ME, et al. Arthritis Rheum 2013;65(1):28–38.
2. Sokolove J, et al. Ann Rheum Dis 2016;75(4):709–14.
3. Rigby W, et al. Arthritis Res Ther 2021;23:245.

Medical writing

Megan Murchie, MRes (Caudex), funded by Bristol Myers Squibb.

Disclosure: M. Weinblatt: Abbive, 5, Abbvie, 2, Aclaris, 2, Amgen, 2, Aqtual, 2, 5, Bristol Myers Squibb, 2, 5, Canfite,
11, Glaxo Smith Kline, 2, Inmedix, 11, Janssen, 5, Johnson & Johnson, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Prometheus,
2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2; P. Emery: AbbVie, 1, 12, Clinical trials, Activa,
1, AstraZeneca, 1, Boehringer Ingelheim, 1, Bristol Myers Squibb, 1, 12, Clinical trials, Galapagos, 1, Gilead, 1, Immuno-
vant, 1, Janssen, 1, Lilly, 1, 12, Clinical trials, Novartis, 1, 1, 12, Clinical trials, 12, Clinical trials, Pfizer, 12, Clinical trials,
Samsung, 12, Clinical trials; V. Bykerk: BMS, 5, Pfizer, 1; A. Cope: AbbVie, 6, Bristol-Myers Squibb, 2, 5, 6, GSK/Gal-
vini, 12, Data monitoring committee, Janssen, 2, 5, UCB, 2, 5;G. Burmester: AbbVie, 2, Amgen, 2, BMS, 2, Galapagos,
2, Lilly, 2, MSD, 2, Pfizer, 2, Sanofi, 2; Y. Tanaka: AbbVie, 6, Asahi-kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer
Ingelheim, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 6, Eisai, 6, Gilead, 6, GSK, 6, Lilly, 6, Pfizer, 6, Taisho, 5, 6, UCB, 6;
G. Citera: AbbVie, 6, Bristol Myers Squibb, 1, 5, 6, Janssen, 1, 6, Pfizer, 6, Raffo, 6, Roche, 5, 6; P. Nash: Amgen,
1, 5, 6, Janssen, 1, 5, 6, Lilly, 1, 6, Novartis, 1, 5, 6, Pfizer, 1, 5, UCB, 1, 5; Q. Dornic: Bristol Myers Squibb, 3;
S. Kelly: Bristol Myers Squibb, 3; M. Maldonado: Bristol Myers Squibb, 3.

Abstract Number: 2672

Prevention of the Development of Rheumatoid Arthritis by a 1-year
Course of Methotrexate in ACPA-negative Arthralgia Patients at
Increased Risk for Rheumatoid Arthritis: 4 Year Results of the TREAT
EARLIER Trial

Quirine Dumoulin1, Doortje Krijbolder2, Karen Visser3, Leroy Lard4 and Annette van der Helm-van Mil5, 1Leiden
University Medical Centre, Leiden, Zuid-Holland, Netherlands, 2Leiden University Medical Centre, Leiden, Netherlands,
3Haga Hospital The Hague, Amsterdam, Netherlands, 4Haaglanden Medical Center The Hague, Leidschendam,
Netherlands, 5LUMC, Leiden, Zuid-Holland, Netherlands

5419

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Currently, prevention possibilities of developing ACPA-negative rheumatoid arthritis (RA) are
unknown. Studying this is challenging because many ACPA-negative at-risk individuals have low risk of RA; this predomi-
nance can conceal treatment effects in prevention trials. The TREAT EARLIER-trial included participants with ACPA-negative
clinically suspect arthralgia (CSA). We hypothesized that studying efficacy in ACPA-negative CSA requires risk stratification.
Therefore, we studied the efficacy of a 1-year course of methotrexate on reducing RA-development in ACPA-negative CSA
after risk stratification, using TREAT EARLIER-data with 4-years follow-up.

Methods: This double-blind, placebo-controlled, proof-of-concept-trial in the southwest of the Netherlands, included
182 ACPA-negative and 54 ACPA-positive participants with CSA and subclinical joint inflammation. Participants were ran-
domly assigned (1:1) to a single intramuscular glucocorticoid injection (120mg) and a 1-year course of oral methotrexate
(up to 25mg/week) or placebo. Participants were stratified into low-risk (< 25% predicted risk for RA-development)/
increased-risk (25-70%)/high-risk (≥70%). Primary endpoint RA-development was studied after 4-years. Treatment efficacy
was determined per risk-group. Severity of subclinical joint inflammation, physical functioning and grip strength in ACPA-
negative participants during 2-years was studied per risk-group. This trial is registered with EudraCT, 2014-004472-35,
and the Netherlands Trial Register, NTR4853-trial-NL4599.

Results: 236 participants were included between April-2015 and September-2019 and randomized to active treatment
(n=119) or placebo (n=117). 36% of ACPA-negative participants had predicted increased-risk and 64% low-risk. After
4-years in the ACPA-negative increased-risk group, 8.6% in the treatment-arm developed RA, compared to 29.0% in the
placebo-arm (HR 0.27; 95%CI 0.07-0.99) (figure 1A). In ACPA-negative low-risk group, there was no difference in RA-
development (7.5% vs 9.5%, HR 0.79; 95%CI 0.22-2.80) (figure 1B). Also, there was no sustained difference within
ACPA-positive participants (58.1% vs 52.2%, HR 0.93; 95%CI 0.45-1.93). Subclinical joint inflammation, physical function-
ing and grip strength persistently improved upon treatment in ACPA-negative participants with increased-risk, but not in
those with low-risk.

Conclusion: This is the first evidence to suggest that the development of ACPA-negative RA can be prevented by a 1-year
course of methotrexate in CSA.

Disclosure: Q. Dumoulin: None; D. Krijbolder: None; K. Visser: None; L. Lard: None; A. van der Helm-van
Mil: None.
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Abstract Number: 2673

Changes in Mortality Risk After Stopping Glucocorticosteroids – a
Population-based Study in Rheumatoid Arthritis

Diane Lacaille1, Coraline Danieli2, Kasra Moolooghy1 and Michal Abrahamowicz3, 1Arthritis Research Canada,
University of British Columbia, Vancouver, BC, Canada, 2Research Institute of McGill University Health Center (RI-MUHC),
Montreal, QC, Canada, 3McGill University, Verdun, Canada

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Glucocorticosteroid (GC) use is associated with increased mortality risk, especially from cardiovas-
cular diseases (CVD) and infections, with dose and duration of use influencing risk. How long the impact lasts after stopping
GC, and how this is influenced by duration of previous use, are not known. This study aims to estimate how the risk of mor-
tality from CVD and infections is associated with i) cumulative duration of past GC use and ii) time since cessation of GC.

Methods:We conducted a longitudinal study of a population-based incident RA cohort, using administrative health data in a
universal health care system. All incident RA cases in British Columbia, Canada, who met RA definition between 01/01/1996
and 12/31/2013, using a 5 yr look back period, were identified using physician billing data and followed until 12/31/2018.
Oral GC exposure was measured as time-varying variables representing: current use, total cumulative duration of use, and
time since discontinuation. Deaths with CVD or infections as the primary cause were identified from death certificates. Each
incident user of GC was followed from time of starting GC (if started after RA index date) or of meeting RA criteria (if GC
started before RA index date), using delayed entry to avoid immortal time bias, until death or censoring due to moving out
of province or end of F/U. Multivariable conventional Cox PH model and its flexible extensions with non-linear effects were

Table 1. Baseline characteristics of study sample (GC users) and entire incident RA cohort
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used to estimate the risk of death associated with cumulative duration of GC use, time since GC cessation and time varying
interactions between the 2, adjusting for potential confounders (sociodemographic and comorbidities measured at index
date and other RA meds as time-varying covariates).

Results:We identified 28,078 incident GC users (55.9% of cohort), with mean (SD) and median (25;75Q) GC use duration of
603 (1116) and 131(18;598) days. See Table 1 for sample characteristics. We observed 2,489 CVD deaths and 387 from
infections. In conventional Cox PHM risk of CVD / infection mortality increased by 7.5% / 6.8% for every year of GC use;
and decreased by 1.3% / 4.9% for every year after stopping GC. Flexible extensions revealed non-linear relationships for
both variables (Figure 1). Duration of previous use influenced risk after cessation (Figure 2). Risk decreased to that of some-
one prior to starting GC at 1.5, 3.5 and 10 years after cessation if GC had been used for 6,12, and 24 months for CVD
deaths and at 2.5, 3.5, and 5.5 years, resp. for deaths from infections. Risk of death from CVD and infections never returned
to pre-GC use risk in patients who used GC for > 2 years and > 3 years, respectively.

Conclusion: Despite advances in RA therapy GC are still commonly used and for long periods in some. The increased mor-
tality risk from CVD and infections lasts for a substantial time after cessation, and never returns to that pre-GC with pro-
longed use. These findings are of high clinical relevance to people with rheumatoid arthritis and physicians, inform shared

Figure 1. Estimates from flexible extension of multivariable Cox models (spline-based) estimating the non-linear (NL) effect of cumulative duration of
past GC use (panels on left) and time since cessation of GC (panels on right) on the hazard of mortality due to CVD (top panels) and mortality due to
infections (bottom panels).

Figure 2. Joint effect of Time since cessation of GC treatment and Cumulative duration of past GC use on the hazard of mortality due to CVD (left
panel) and mortality due to infections (right panel)
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decision-making for starting and stopping GC, and provide evidence in support of RA guidelines recommending use of GC
at lowest dose for shortest periods possible.

Disclosure: D. Lacaille: None; C. Danieli: None; K. Moolooghy: None; M. Abrahamowicz: None.

Abstract Number: 2674

Real-World Analysis of Initial Clinical Response and Future Outcomes
Among Patients with Rheumatoid Arthritis Initiating and Remaining on a
1st-Line Tumor Necrosis Factor Inhibitor in the United States

christina Charles-Schoeman1, Patrick Zueger2, Erin Blondell2, Siran Fang2, Yi Peng2, Manish Jain3 and John Tesser4,
1UCLAMedical Center, Santa Monica, CA, 2AbbVie Inc, North Chicago, IL, 3Endeavor Health Swedish Hospital and Captain
James A, Chicago, IL, 4Arizona Arthritis and Rheumatology Associates, P.C., Phoenix, AZ

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: For patients with rheumatoid arthritis (RA), current ACR guidelines recommend evaluating treat-
ment response within 3 months of initiating a new therapy. In patients who do not achieve an early treatment response,
the likelihood of a future treatment response while on the same therapy is not well understood. The aim of this analysis
was to evaluate the subsequent treatment response among patients with RA who initiated and remained on a 1st-line tumor
necrosis factor inhibitor (TNFi) after achieving or not achieving an initial treatment response.

Methods: This analysis used linked administrative health care claims and electronic medical record data from the OM1®

Real-World Data Cloud. Adults with RA initiating a 1st-line TNFi between January 1, 2016, and March 31, 2023, who were
in moderate/high disease activity (MDA/HDA) at TNFi initiation (Clinical Disease Activity Index [CDAI] >10) and remained on
1st-line TNFi for ≥12 months were included. Follow-up CDAI was assessed from months 3 (±30 days) to 12 (±45 days) after
TNFi initiation. Treatment response in the primary analysis was defined as achievement of CDAI low disease activity (LDA) or
remission (CDAI ≤10). In the secondary analysis, treatment response was defined as achievement of CDAI minimal clinically
important difference (MCID; defined as ≥6-point improvement from baseline CDAI in MDA and ≥12-point improvement from
baseline CDAI in HDA). Proportions of patients with a treatment response at 3 months were reported. Following the 3-month
visit, the subsequent treatment response at 12 months and at all visits with an available CDAI from months 3 to 12 were
evaluated.

Results: Data from 1215 patients were analyzed, the mean age (standard deviation [SD]) was 59.2±13.3 years and 77.1%
were female. In the primary analysis, 65.9% (n=801) of patients remained in MDA/HDA while 34.1% (n=414) were in LDA or
remission at 3 months after 1st-line TNFi initiation (Figure 1). Among patients in MDA/HDA at 3 months, 73.5% were in
MDA/HDA at 12 months and 64.2% were in MDA/HDA at all follow-up visits from months 3 to 12 (mean number of follow-
up visits with CDAI=2.7). Among patients in LDA/remission at 3 months, 73.0% were in LDA/remission at 12 months, but
only 55.3% were in LDA/remission at all follow-up visits from months 3 to 12 (mean number of follow-up visits with
CDAI=2.5). In the secondary analysis, 43.7% (n=531) achieved a CDAI MCID response at 3 months while 56.3% (n=684)
did not (Figure 2). Of patients not responding at 3 months, 68.9% did not achieve CDAI MCID at 12 months and 54.8%
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did not achieve CDAI MCID at any visit from months 3 to 12. Among 3-month responders, 77.8% achieved MCID at
12 months and 62.7% achieved MCID at all visits from months 3 to 12.

Conclusion: Among patients with RA initiating a 1st-line TNFi, the majority of those who did not achieve a treatment
response at 3 months also did not achieve a subsequent response from months 3 through 12. Further, approximately 1 in
4 patients achieving LDA/remission at 3 months were no longer in LDA/remission at month 12. These findings may be useful
to inform clinical decision-making on treatment continuation after initial nonresponse in patients with RA initiating 1st-line
TNFi therapy.

Disclosure: c. Charles-Schoeman: AbbVie/Abbott, 2, 5, Alexion, 5, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, 5, CSL Behring, 5, Galapagos, 2, Janssen, 5, Octapharma, 2, 5, Pfizer, 2, 5, Priovant, 5, Recludix, 2;
P. Zueger: AbbVie, 3, 11; E. Blondell: AbbVie, 3, 11; S. Fang: AbbVie, 3, 11; Y. Peng: AbbVie, 3, 11; M. Jain: Abb-
Vie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Anaptys Bio, 2, 5, 6, AstraZeneca, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Cel-
gene, 2, 5, 6, Eli Lilly, 2, 5, 6, Horizon, 2, 5, 6, Janssen, 2, 5, 6, Kolon TissueGene, 2, 5, 6, LG-Chem, 2, 5, 6, Merck/MSD,
2, 5, 6, Moderna, 2, 5, 6, NIH, 2, 5, 6, Novartis, 2, 5, 6, Olatec, 2, 5, 6, Pfizer, 2, 5, 6, Selecta, 2, 5, 6, Shionogi, 2, 5, 6;
J. Tesser: AbbVie/Abbott, 1, 2, 5, 6, Alpine, 5, Amgen, 1, 2, 5, 6, Anthrosi Therapeutics, 5, AstraZeneca, 1, 2, 5, 6, Aur-
inia, 1, 2, 5, 6, Bendcare, 5, 6, Biogen, 5, 6, Boehringer-Ingelheim, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 2, 5, 6, Cel-
gene, 5, Corevitas, 5, CSL Behring, 5, DRL, 5, Eli Lilly, 1, 2, 5, 6, Emerald, 5, Exagen, 5, Genentech, 5, 6, Gilead,
5, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Global Health Living Foundation, 5, Horizon, 5, Janssen, 1, 2, 5, 6, Kolon Tissue-
Gene, 5, Merck/MSD, 5, Mitsubishi, 5, Novartis, 1, 2, 5, Organogenesis, 5, Pfizer, 1, 2, 5, 6, Roche, 5, Samumed/Bios-
plice, 1, 2, 5, Sanofi/Genzyme, 1, 2, 5, 6, Selecta, 5, Setpoint, 2, 5, Sun Pharma, 5, Takeda, 5, UCB, 1, 2, 5, Vindico,
6, Vorso, 5.
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Abstract Number: 2675

Which Arthralgia Patients at Risk for RA Benefited from Treatment with
Methotrexate?; Results from the TREAT EARLIER Trial

Stijn Claassen1, Quirine Dumoulin2, Kasper Glas3, Esmeralda Molenaar4, Hanna van Steenbergen1 and Annette van der
Helm-van Mil5, 1Leiden University Medical Center, Leiden, Netherlands, 2Leiden University Medical Centre, Leiden, Zuid-
Holland, Netherlands, 3Reumazorg Zuid West Nederland, Goes, The Netherlands, Goes, Zeeland, Netherlands, 4Groene
Hart Ziekenhuis, Gouda, The Netherlands, Gouda, Zuid-Holland, Netherlands, 5LUMC, Leiden, Zuid-Holland,
Netherlands

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: A one-year methotrexate treatment in CSA has been shown to induce sustained reduction in
subclinical inflammation during 2-years follow-up. We aim to study if treatment response, defined at the level of subclin-
ical joint inflammation, is present in all CSA-patients and if not, what characterizes the subgroup of patients who do
respond.

Methods: Within the randomized, placebo-controlled TREAT EARLIER trial 236 CSA-patients with subclinical inflam-
mation were randomized to receive a singular intramuscular glucocorticoid injection and a one-year course of oral
Methotrexate (n=119), followed by one-year observational follow-up. MRI scans were repeated after 4, 12 and
24 months, and at development of clinical arthritis. Treatment response was defined as a reduction of either synovitis,
tenosynovitis or osteitis beyond the smallest detectable difference (SDC) at 12 months. Patients with treatment
response were compared to patients without treatment response on their baseline clinical, serological and imaging
characteristics. Predictive values of these baseline characteristics for treatment response were calculated. Longitudinal
differences in patient-reported outcomes and HAQ-DI were compared between patients with and without treatment
response.

Results: 38% of the patients treated showed a treatment response. These patients also improved on morning stiffness
duration (-42 min), VAS pain (-22 mm) and physical functioning (HAQ-DI -0.29). In univariate analyses of baseline clinical
and serological characteristics, morning stiffness >60 minutes and total HAQ-DI score were associated with treatment
response and among the imaging characteristics, synovitis, tenosynovitis and osteitis. Only tenosynovitis and osteitis were
associated with treatment response in multivariable analysis. The AUC was 0.84. Having > 2 locations of tenosynovitis or
having > 1 location of tenosynovitis with > 2 locations of osteitis predicted treatment response well in this population
(PPV 77%, 83%).

Conclusion: A subgroup of CSA patients responded best to methotrexate; these patients can be recognized with imaging
and by having ≥2 tendon sheaths with tenosynovitis or ≥ 1 site of tenosynovitis with ≥ 2 bones with osteitis. These data may
contribute to personalized medicine for individuals with arthralgia who are at risk for RA.

Disclosure: S. Claassen: None; Q. Dumoulin: None; K. Glas: None; E. Molenaar: None; H. van Steenbergen: None;
A. van der Helm-van Mil: None.
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Abstract Number: 2676

Timeframe for Initiating Methotrexate and Vaccine Response Against
Pneumococcus in Rheumatoid Arthritis: The VACIMRA Study

Jacques MOREL1, Emmanuelle Dernis2, christian roux3, Christophe Richez4, OLIVIER BROCQ5, Bruno Fautrel6, Carine
SALLIOT7, Olivier Vittecoq8, Xavier Mariette9, Frédéric LIOTE10, Slim Lassoued11, Cécile Gaujoux-Viala12, Arnaud
Constantin13, MArtin Soubrier14, Valerie Devauchelle15, Vincent Goeb16, Jacques-Eric Gottenberg17, Hubert Marotte18,
Annouc Rémy Moulard1, Corinne Merle de Boever1, Héléna Huguet1, Odile Launay19, Florence Galtier1 and Marie
Christine Picot1, and F-CRIN networks iREIVAC and CRI-IMMIDIATE, 1CHU and University of Montpellier, Montpellier,
France, 2CH LE MANS, LE MANS, Pays de la Loire, France, 3rheumatology department, university Cote d’Azur, nice,
France, 4Université de Bordeaux, Bordeaux, France, 5Service de Rhumatologie, centre hospitalier Princesse-Grâce,
Monaco, Monaco, 6INSERM, UMRS 1136, Institut Pierre Louis d’Epidémiologie et de Santé Publique, and Sorbonne
University – Assistance Publique-Hôpitaux de Paris, Département de Rhumatologie, Hôpital Pitié-Salpêtrière, Paris, Ile-
de-France, France, 7CHU and University of Orléans, Orléans, France, 8CHU and University of Rouen, Rouen, France,
9Service de Rhumatologie, Hôpital Bicêtre, AP-HP, Le Kremlin Bicetre, France, 10CHU and University of Paris Nord, Paris,
France, 11CH of Cahors, Cahors, France, 12CHU Nîmes, Nïmes, Languedoc-Roussillon, France, 13Hôpitaux de Toulouse,
Toulouse, France, 14Gabriel-Montpied Hospital, Clermont-ferrand, France, 15UBO, Brest, France, 16CHu and University of
Amiens, Ameins, France, 17Rheumatology Department, Strasbourg University Hospital, Strasbourg, France, 18Université
Jean Monnet, CHU Saint-Etienne, Mines Saint-Etienne, INSERM SAINBIOSE 1059, Saint-Etienne, France, 19Centre
d’Investigation Clinique en Vaccinologie (CIC Cochin Pasteur), Hôpital Cochin, Paris, Ile-de-France, France

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: RA – Treatment II: Refining Use of Established Therapies
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Pneumococcal vaccination is recommended for patients with chronic inflammatory rheumatism
treated with immunosuppressants. Methotrexate (MTX) is the first-line treatment used in rheumatoid arthritis (RA), but can
decrease the immune response of anti-pneumococcal vaccination in RA patients. It is recommended to vaccine before ini-
tiation of MTX but it is also recommended to start MTX as soon as the diagnosis of RA is made. How to manage vaccination
in RA patients initiating MTX?

Methods: RA patients (ACR/EULAR 2010 criteria) were vaccinated with PCV13 at randomization and two months later with
23-valent pneumococcal polysaccharide vaccine (PPV23). Ig G concentrations of the 13 serotypes contained in PCV13
were measured at baseline and during follow-up at 1, 3, 6 and 12 months. After randomization 1:1, MTX was initiated imme-
diately in GI or at one month in GD. Oral steroids were allowed but less than 10mg/day. Disease activity, infections and side
effects were collected throughout the study. Outcomes were serotype-specific IgG concentrations of the 13 pneumococcal
serotypes contained in PCV13 using ELISA and functional antibody activity using an opsonophagocytic killing assay (OPA),
reported as the opsonisation indices (OIs). Positive antibody response was defined as ≥ 2-fold increase in the IgG concen-
tration by ELISA. For OI, response was defined as a value ≥ to the serotype threshold provided by the laboratory. Main out-
come was the responder rates at one month after PCV13, defined by at least 3 positives antibody responses out of 5 of the
target serotypes (1, 3, 5, 7F, 19A) by ELISA or OPA. The main analysis was performed in the full analysis set (FAS) with a
logistic mixed model.

Results: 276 RA patients were randomized. For the primary end point, data of 249 patients were analyzed in FAS. Charac-
teristics of the RA patients at baseline were similar between the two groups: 70% female, mean age 55.6 years, RA duration
2 months, 69% ACPA+, 21% erosive, DAS28-CRP 4.6. Compared to GI, the rates of responders were significantly higher in
GD: 88% versus 75% (p< 0.01) and 96% versus 88% (p=0.02) by ELISA and OPA respectively. The proportions of
responders at 12 months were still higher in GD with ELISA. Evolution of geometric mean concentrations during the year
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of follow-up were higher for 8 out 13 serotypes in GD compared to GI. The cumulative doses of steroids and use of targeted
DMARDs at 1 year were comparable between the two groups. There were similar proportions of severe infections during
follow-up between groups. There were no unexpected side effects observed with PCV13 and PPV23. Beyond the 1st
month, DAS28 scores were similar between the two groups. Predictive factors of response to pneumococcal vaccine will
be presented.

Conclusion: This study clearly demonstrates that in RA, PCV13 vaccine administered 1 month prior starting MTX, allows a
significantly higher immunological response at 1 month, in comparison to patients vaccinated simultaneously with MTX. The
proportions of responders were also significantly higher in GD at 1 year with no differences on disease control and treat-
ments used for RA such as glucocorticoids or tDMARDs. These results strongly support to vaccinate patients before MTX
initiation

Disclosure: J. MOREL: None; E. Dernis: AbbVie/Abbott, 2, Amgen, 2, Boehringer-Ingelheim, 2, Celgene, 2, Eli Lilly,
2, Galapagos, 2, Gilead, 2, Janssen, 2, Merck/MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, roche-chugaï,
2, Sandoz, 2, Sanofi, 2, UCB, 2; c. roux: None; C. Richez: Abbvie, Astra Zeneca, BMS, GSK, Lilly, Novartis, Pfizer,
UCB, 6, Lilly and Biogen, 5;O. BROCQ: None; B. Fautrel: AbbVie, 2, 5, Amgen, 2, Biogen, 2, BMS, 2, Celgene, 2, Cell-
trion, 2, Chugai, 2, Fresenius Kabi, 2, Galapagos, 2, Janssen, 2, Lilly, 2, 5, Medac, 2, MSD, 2, 5, Mylan, 2, Nordic
Pharma, 2, Novartis, 2, Pfizer, 2, 5, Roche, 2, Sandoz, 2, Sanofi-Genzyme, 2, Sobi, 2, UCB, 2; C. SALLIOT: None;
O. Vittecoq: None; X. Mariette: Bristol-Myers Squibb(BMS), 2, Galapagos, 2, GlaxoSmithKlein(GSK), 2, Novartis,
2, Pfizer, 2; F. LIOTE: None; S. Lassoued: None; C. Gaujoux-Viala: AbbVie/Abbott, 2, Alfasigma, 2, Amgen, 2, Boeh-
ringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac,
2, Merck-Serono, 2, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Sandoz, 2, Sanofi, 2, UCB, 2, Viatrix, 2;
A. Constantin: None; M. Soubrier: None; V. Devauchelle: AbbVie, 2, BMS, 2, 5, Chugai, 5, Galapagos, 2, Janssen,
2, Lilly, 2, 5, Novartis, 2, Pfizer, 2; V. Goeb: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly,
2, MSD, 2, Novartis, 2, Pfizer, 2, 5; H. Marotte: AbbVie/Abbott, 4, 5, 6, Biogen, 5, 6, Bristol-Myers Squibb(BMS), 5, 6,
Celltrion Healthcare, 5, 6, Eli Lilly, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 5, 6, Merck/MSD, 5, 6, Nordic
Pharma, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6; A. RémyMoulard: None; C. Merle de Boever: None;
H. Huguet: None; O. Launay: None; F. Galtier: None; M. Picot: None.

Abstract Number: 2677

N-Acetylcysteine Blocks the Mechanistic Target of Rapamycin in Pro-
Inflammatory Effector-Memory CD4 and CD8 T Cells Re-Expressing
CD45RA in Patients with Active Systemic Lupus Erythematosus

Joy Park1, Lanlan Ji1, Jorge Cabezas1, Xiaojing Wang2, Bryan Blaker1, Dilip Rao1, Aparna Godavarthy1, Lucero Blaker1,
FNU Ruchi1, Ioana Coman1, Nancy Olsen3, Joshua Lewis2, Mariko Ishimori4, Kyriakos Kirou5, Christina Donath1, Sara
Kahlown6, Damira Sereda1, Marlene Marte Furment1, Sandy Nasr7, Sravani Lokineni1, rosalind Ramsey-Goldman8,
Michael Weisman9, Arthur Weinstein10, Cynthia Aranow11, Banki Katalin12, Michael McDermott13, Daniel Wallace14 and
Andras Perl1, 1SUNY, Syracuse, NY, 2SUNY Upstate Medical University, Syracuse, NY, 3Penn State University/Milton S
Hershey, Hershey, PA, 4Cedars-Sinai Health System, Los Angeles, CA, 5Hospital for Special Surgery, New York, NY, 6SUNY
Upstate University Hospital, Department of Medicine, Rheumatology Fellowship Program, Syracuse, NY, 7SUNY Upstate
University Hospital, syracuse, NY, 8Northwestern University, Chicago, IL, 9Stanford University, Los Angeles, CA,
10Georgetown University, Pasadena, CA, 11Feinstein Institutes for Medical Research, New York, NY, 12SUNY Upstate
University Hospital, Department of Pathology, Syracuse, NY, 13University of Rochester, Rochester, NY, 14Cedars Sinai,
Los Angeles, CA
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes III: Targets, Outcomes & Comorbidity
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease of unknown etiology with significant
mortality attributed to infections due to toxicity of immunosuppressant medications. Our preliminary studies have shown that
replacement of depleted glutathione with N-acetylcysteine (NAC) may reduce disease activity by blocking the mechanistic
target of rapamycin (mTOR) in T cells of mice and patients with SLE (PMID: 22549432). Notably, mTOR-dependent expan-
sion of cytotoxic CD8 effector-memory T cells re-expressing CD45RA (TEMRA) is considered pathogenic in SLE
(PMID: 36893588). Therefore, we examined the impact of NAC on CD8 and CD4 TEMRA in the setting of a controlled clinical
trial (clinicaltrials.gov NCT00775476).

Methods: Eligibility criteria required clinically active disease with ≥6 SLE Disease Activity Index (SLEDAI) and British Isles
Lupus Assessment Group (BILAG) organ domain scores ≥1 BILAG A (A=12)or ≥2 BILAG B (B=8). All participants received
NAC for 3 months, titrated up to a maximally tolerated dosage between 2.4 g/day and 4.8 g/day. Our preliminary analysis
evaluated the immunobiological effects of NAC in 18 patients over the 3-month open-label phase. Human T cells in periph-
eral blood were analyzed for the expression of mTORC1 and mTORC2, in naive T cells (CD45RA+CD45RO-CD62L
+CCR7+), central memory T cells (CM, CD45RA-CD45RO+CD62L+), effector memory T cells (TEM, CD45RA-CD45RO
+CD62L-) and effector memory T cells re-expressing CD45RA (TEMRA, CD45RA+CD45RO-CD62L-CCR7-), as earlier
(PMID: 29551338). Each patient was processed and compared to healthy subjects matched for gender, ethnicity, and
age within 10 years, before and after a 3-month open-label dose titration phase. Statistical analysis was performed with
two-tailed paired ANOVA using Sidak correction for multiple comparisons in GraphPad software.

Results: We observed significant reduction of SLE disease activity as measured by diminished SLEDAI (-3.7±2.8;
p=1.4x10−8) and BILAG in the 3-month open-label phase (-15.1±8.3; p=1.9x10−12). Flow cytometry of 18 analyzed SLE
patients showed elevated mTORC1 (pS6RP) levels in both CD4+ T cells and CD8+ T cells, specifically in naïve (CD45RA+

CD45RO− CD62L+ CCR7+), central memory (CM, CD45RA− CD45RO+ CD62L+ CCR7+), and effector memory (EM,
CD45RA− CD45RO+ CD62L− CCR7+) CD4+ T (Fig. 1A) as well as in naïve, CM, and TEMRA (CD45RA+ CD45RO−

CD62L− CCR7−) CD8+ T cells (Fig. 1B). Post-treatment, elevated mTORC2 (pAKT1) in EM CD4+ T cells, EM CD8+ T cells,
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and Th1 (Tbet+GATA3−) CD4+ T cells (Fig. 2C) as well as elevatedmTORC1/mTORC2 (pAKT1+ pS6RP+ cells) in CMCD4+ T
cells and CM CD8+ T cells were also normalized by NAC treatment (Fig. 2D). Inreased pre-treatment exhaustion of follicular
helper T cells (Tfh, CD4+ Bcl-6+) was also corrected after NAC treatment (Fig. 3).

Conclusion: This preliminary analysis supports the notion that NAC may serve as a safe and effective treatment via
blocking mTOR in SLE patients. Both mTORC1 and mTORC2 activation were responsive to NAC treatment. Further-
more, NAC reversed the exhausted phenotype of Tfh cells in SLE patients, potentially contributing to its therapeutic
benefits.

Disclosure: J. Park: None; L. Ji: None; J. Cabezas: None; X. Wang: None; B. Blaker: None; D. Rao: None;
A. Godavarthy: None; L. Blaker: None; F. Ruchi: None; I. Coman: None;N. Olsen: Amgen, 5, UCB, 5; J. Lewis: None;
M. Ishimori: None; K. Kirou: None; C. Donath: None; S. Kahlown: None; D. Sereda: None; M. Marte Furment:
None; S. Nasr: None; S. Lokineni: None; r. Ramsey-Goldman: None; M. Weisman: None; A. Weinstein: None;
C. Aranow: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 1, GlaxoSmithKlein(GSK), 5, Kezar Life Sciences Inc,
2, Merck/MSD, 12, Clinical Trial Adjudicator, Synthekine, 1; B. Katalin: None; M. McDermott: None; D. Wallace:
None; A. Perl: None.
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Abstract Number: 2678

History of Cutaneous Lupus Promotes Blood and Skin Interferon
Signatures in SLE Patients

Svenja Henning1, Lam Tsoi2, Craig Dobry2, Celine Berthier2, Benjamin Klein2, Amy Hurst2, Rachael Wasikowski3, Johann
Gudjonsson2 and J. Michelle Kahlenberg2, 1University of Groningen, Groningen, Netherlands, 2University of Michigan,
Ann Arbor, MI, 3Michigan, Dept. of Dermatology, Ann Arbor, MI

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes III: Targets, Outcomes & Comorbidity
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Cutaneous lupus (CLE) can present in isolation or as one of the most common manifestations of
systemic lupus erythematosus (SLE). Interferon (IFN) stimulated genes (ISGs) are highly expressed in CLE lesions and in cir-
culating blood cells from SLE patients. Importantly, ISGs are also increased in non-lesional, healthy appearing skin of SLE
patients. However, it is unknown whether this is different in SLE patients with and without cutaneous involvement and
how ISG expression in non-lesional skin relates to ISGs in blood. Here, we compared ISGs in non-lesional skin and PBMCs
between patients with or without a history of CLE.

Figure 1. General study design (A). PBMC and cutaneous IFN scores are depicted per group (B, C). Scatterplot illustrating correlation between
cutaneous and PBMC IFN scores (D). Distribution of different CLE subtypes (E). PBMC and cutaneous IFN scores for SLEwCLE and CLEwoSLE
stratified by CLE subtype (F). Abbreviations: HC: healthy controls; CLEwoSLE: cutaneous lupus patients without systemic lupus erythematosus;
SLEwCLE: systemic lupus erythematosus patients with a history of cutaneous lupus; SLEwoCLE: systemic lupus erythematosus patients without
a history of cutaneous lupus; IFN: interferon; PBMC: peripheral blood mononuclear cells; CLE: cutaneous lupus; ACLE: acute cutaneous lupus
erythematosus; SCLE: subacute cutaneous lupus erythematosus; DLE: discoid lupus erythematosus; ns: not significant; *: p < 0.05; **: p <
0.01; *** p < 0.001, **** p < 0.0001. Image A was created with BioRender.com
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Methods: For this cross-sectional study, we performed bulk RNA sequencing of non-lesional, not sun-exposed skin and
PBMCs of in total 33 SLE patients with a history of cutaneous lupus (SLEwCLE), 10 SLE patients without a history of cuta-
neous involvement (SLEwoCLE), 4 patients with a history of cutaneous lupus without SLE (CLEwoSLE) and 55 healthy con-
trols (HC). All SLE patients met the EULAR-ACR criteria. The expression of selected ISGs was summarized as IFN-scores
(Z-scores), consisting of 138 genes that were upregulated after stimulating keratinocytes with IFNα. For paired skin and
PBMC samples, we tested for correlation between PBMC and non-lesional, cutaneous IFN scores. In addition, differential
gene expression and gene set enrichment analysis (GSEA) was performed.

Results: PBMCs from CLEwoSLE and SLEwCLE had higher IFN scores compared to HC, while PBMCs from SLEwoCLE
did not exhibit increased IFN scores. Similarly, SLEwCLE showed the highest IFN scores in non-lesional skin among all
groups. This effect seemed to be independent of CLE subtype. GSEA showed ISGs to be the most significantly upregulated
genes when comparing SLEwCLE to HC and SLEwoCLE patients. Furthermore, IFN scores from PBMCs and non-lesional
skin were strongly correlated (r = 0.78). Cutaneous and PBMC interferon scores were neither associated with disease activ-
ity (SLEDAI) nor with cutaneous lupus disease activity (CLASI).

Conclusion: ISGs in non-lesional skin and PBMCs were elevated in lupus patients with a history of CLE compared to
patients without skin involvement, suggesting different pathophysiological mechanisms between patients with and without
CLE. Non-lesional skin and PBMC interferon signatures were strongly correlated, supporting that the non-lesional skin is
an immune activated site that has strong interplay with the systemic immune system.

Disclosure: S. Henning: None; L. Tsoi: Janssen, 5; C. Dobry: None; C. Berthier: None; B. Klein: None; A. Hurst:
None; R. Wasikowski: None; J. Gudjonsson: AbbVie/Abbott, 12, support, Boehringer-Ingelheim, 12, support,
Bristol-Myers Squibb(BMS), 12, support, Eli Lilly, 12, support, Janssen, 12, support, Novartis, 12, support;
J. Kahlenberg: Amgen, 12, coauthor on publication, AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, Gil-
ead, 2, GlaxoSmithKlein(GSK), 2, Janssen, 5.

Abstract Number: 2679

Predictors of Fracture in SLE: A Longitudinal Cohort Study

Kristen Chao1, Andrea Fava2, Daniel Goldman3, Laurence Magder4 and Michelle Petri3, 1Johns Hopkins University
School of Medicine, Baltimore, MD, 2Johns Hopkins University, Baltimore, MD, 3Johns Hopkins University School of
Medicine, Timonium, MD, 4University of Maryland, Baltimore, Baltimore, MD

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes III: Targets, Outcomes & Comorbidity
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Fractures are one of the most common damage items in the SLICC/ACR Damage Index. Although
commonly attributed to corticosteroid use, the complexity of ways of examining steroid risk has not been studied before in a
single cohort study. We examined both traditional risk factors and corticosteroid use in our analyses of risk factors for
fracture.

Methods:We observed the rate of fractures in a large single-center SLE cohort from 1988 to 2023. A total of 2806 patients
were included (92% female, 52% Caucasian, and 39% African American). Patients were observed for a total of 21,922
person-years (median duration of follow-up: 1.4 years, inter-quartile range: 1.4 to 11.8 years). Each month of follow-up
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was classified based on the patient’s demographics, clinical conditions, and treatments during that month. Fracture was
defined, as per the SLICC/ACR Damage Index, as osteoporosis with fracture or vertebral collapse. Rates of fracture per
person-year were calculated in subgroups. Estimates of rate ratios were based on pooled logistic regression models.

Results:We observed a total of 293 fractures for a rate of 0.13 per person-year. Table 1 shows the association of traditional
non-SLE specific risk factors with fracture rates. Age, sex, race, history of stroke and low bone mineral density (BMD) were
associated with risk of fracture. Sex, BMD, and stroke continued to be associated after adjustment for age and race. Low
25(OH) vitamin D blood level was NOT a risk factor.

Table 2 examines the myriad ways that corticosteroids affect fracture risk in SLE. Neither intramuscular triamcinolone nor
intravenous methylprednisolone (given at prior visit) increased fracture risk. However, ALL other ways of measuring steroid
exposure (current, mean, cumulative, maximum, in last three months) increased fracture risk, including in age adjusted
models.

Conclusion: Traditional risk factors (such as Caucasian race, female sex and low BMD) do increase fracture risk in SLE.
Stroke – likely representing a risk of falls – is a significant risk factor, as well. Surprisingly, 25(OH) vitamin D level was NOT
a risk factor. Prednisone use (but not intramuscular triamcinolone nor intravenous methylprednisolone) is the major risk fac-
tor, regardless of how it is measured. Our analyses confirm that even low dose prednisone (5-9.9 mg/day) significantly

Rate of fracture by demographic and clinical subgroups
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increases risk. Prednisone below 5 mg did also increase the risk. The EULAR 2023 guidelines highlight the need to avoid
maintenance prednisone doses of over 5 mg/day. Our analyses confirm that this is a reasonable cut-off to reduce fracture,
but would not prevent all fractures. Clearly, if corticosteroids are needed, intramuscular triamcinolone or intravenous meth-
ylprednisolone are preferable to oral corticosteroids.

Disclosure: K. Chao: None; A. Fava: Annexionbio, 2, Arctiva, 2, AstraZeneca, 2, Exagen, 5, Novartis, 6, UCB, 2;
D. Goldman: None; L. Magder: None; M. Petri: Amgen, 2, AnaptysBio, 2, Annexon Bio, 2, Arthros-FocusMedEd,
6, AstraZeneca, 2, 5, Atara Biosciences, 2, Aurinia, 5, 6, Autolus, 2, Avoro Ventures, 2, Biocryst, 2, Boxer Capital,
2, Cabaletto Bio, 2, Caribou Biosciences, 2, CTI, 1, CVS Health, 1, Eli Lilly, 2, 5, Emergent Biosolutions, 1, Ermiium,
2, Escient Pharmaceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GlaxoSmithKlein(GSK), 2, 5, iCell Gene
Therapeutics, 2, Innovaderm Research, 2, IQVIA, 1, Janssen, 5, Kira Pharmaceuticals, 2, Merck/EMD Serono, 1, Nex-
stone Immunology, 2, Nimbus Lakshmi, 2, Novartis, 2, PPD Development, 2, Precision Biosciences, 2, Proviant,
2, Regeneron Pharmaceuticals, 2, Sanofi, 2, Seismic Therapeutic, 2, Senti Bioscienes, 2, Sinomab Biosciences,
2, Takeda, 2, Tenet Medicines Inc, 2, TG Therapeutics, 2, UCB, 2, Vertex Pharmaceuticals, 2, Worldwide Clinical Trials,
1, Zydus, 2.

Abstract Number: 2680

Thrombocytopenia in Patients with Systemic Lupus ErythematosusReal-
World Data Based on a Nationwide Database, RISE

Omer Pamuk1, Jessica Fitzpatrick2, Jing Li3, Gabriela Schmajuk4 and Marina Magrey5, 1University Hospitals Cleveland
Medical Center/ Case Western Reserve University, Cleveland, OH, 2University California, San Francisco, San Francisco,
CA, 3University of California, San Francisco, San Francisco, CA, 4UCSF / SFVA, San Francisco, CA, 5Case Western Reserve
University School of Medicine/University Hospitals, Richfield, OH

Rate of Fracture in subgroups defined by corticosteroid exposure
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes III: Targets, Outcomes & Comorbidity
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune rheumatic disease with a very heteroge-
neous presentation. Thrombocytopenia (TP) is an infrequent presentation in patients with SLE Severe TP may be associated
with major organ involvement and a poor prognosis in SLE. To assess the prevalence of TP in patients with SLE and examine
its association with demographic and clinical factors.

Methods: We used data from the ACR’s Rheumatology Informatics System for Effectiveness (RISE) registry, a large elec-
tronic health record-enabled registry that collects data as part of routine clinical care and includes information such as
patient demographics, diagnoses, procedures, medications, and laboratory test results. Included patients were ≥18 years
old, with ≥2 SLE codes ≥30 days apart between 2016 and 2022, and who had a valid CBC recorded within 1 year of the
second SLE code. Patients with RA, scleroderma, or inflammatory myopathy were excluded. TP was classified based on
the lowest platelet count within 1 year of the second SLE code: mild: 100,000 - 150,000/microL, moderate: 50,000 -
99,000/microL, severe: < 50,000/microL. We reported the frequency of TP by demographic and clinical characteristics.
To evaluate factors associated with moderate-severe TP (platelet count < 100,000/microL), we constructed a series of
multi-level logistic regression models controlling for covariates and accounting for clustering by practices.

Table 1. Demographical and Clinical features of SLE patients with and without thrombocytopenia.
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Results: The study included 30,062 patients, which was 91.2% female, with mean age 56 years (SD:16). 53.3% were White,
consistent with the demographics of patients across the registry. 2800 SLE patients had TP (9.3%) and severe TPwas detected
in 150 patients (0.5%). The frequencies of male sex, African-American and Hispanic races, lupus nephritis, leukopenia, anemia,
hypocomplementemia, dsDNA positivity, end-stage renal disease, thrombosis, hemolytic anemia, anti-phospholipid syndrome
and the presence of multiple comorbidities were significantly higher patients with moderate-severe TP compared to SLE
patients (Table 1). In the moderate-severe TP group, the use of many DMARDs was significantly higher, although methotrexate
use was less common. Multivariable logistic regression analysis showed persistent independent effects of sex, race/ethnicity,
the presence of multiple comorbidities, and hypocomplementemia on the risk of moderate-severe TP in SLE (Table 2).

Conclusion: Severe TP was rare in patients with SLE in the RISE registry compared to previous SLE series. The available
literature provides data mostly from selected tertiary centers, which may not fully represent the spectrum of SLE disease
seen in community practices. Apart from factors associated with serologically active SLE, the presence of multiple comor-
bidities, male sex, and non-white race were associated with TP in SLE. Further research is needed to comprehend the pre-
cise mechanism and clinical significance of TP in SLE patients.

The data presented here was supported by the American College of Rheumatology’s RISE Registry. However, the views
expressed represent those of the author(s) and do not necessary represent the views of the American College of Rheumatology

Disclosure: O. Pamuk: None; J. Fitzpatrick: None; J. Li: None; G. Schmajuk: None; M. Magrey: AbbVie, 2, 5, BMS,
2, 5, Eli Lilly, 2, Novartis, 2, Pfizer, 2, UCB Pharma, 2, 5.

Abstract Number: 2681

Association of Social Determinants of Health with Systemic Lupus
Erythematosus in the United States: Nationally Representative Estimates
for 2017-2021

Ami Vyas, Steven Cohen and Christine Eisenhower, University of Rhode Island, Kingston, RI

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: SLE – Diagnosis, Manifestations, & Outcomes III: Targets, Outcomes & Comorbidity
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Table 2. Independent risk factors for TP in SLE using multi-level logistic regression analysis that accounted for clustering by practices. (Variables
included in the models were identified a priori based on previous studies of thrombocytopenia in SLE patients).
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Background/Purpose: Careful assessment of individuals’ social determinants of health (SDOH) that affect systemic lupus
erythematosus (SLE) is crucial, as such evidence will improve care and hence reduce health disparities for patients with
SLE, especially for those who are most vulnerable and at highest risk.

Methods: We conducted a retrospective population-based study using Medical Expenditure Panel Survey data for
2017-2021. Patients with SLE were identified using ICD-10 of M32 and had SLE-related medication use and/or a visit to a
rheumatologist in the survey year. We matched eight patients without SLE to each SLE patient on survey year, age, and gen-
der, to generate a reference cohort. SDOH domains included economic stability (ES), education, healthcare access and quality
(HAQ), social and community context (SCC), and neighborhood and built environment (NBE). We conducted separate
adjusted logistic regressions to examine the association between each SDOH and SLE, controlling for confounders.

Results: In the unadjusted analyses for the ES domain, the odds of SLE were significantly higher in those with very low food
security, who used food stamps, who were unemployed, and who had poor to near poor income compared to their respec-
tive counterparts (p< 0.05). For the SCC domain, non-Hispanic Black (NHB) patients had higher odds of SLE than non-
Hispanic White (NHW) patients, while for the NBE domain, those with no physical activity and with any psychological distress
had higher odds of SLE. In the HAQ domain, those with Medicaid, with transportation issues getting to the provider, and with
unmet prescription needs had higher odds of SLE than their respective counterparts (p< 0.05). In the adjusted analysis, in
the ES domain, those with poor family income showed higher odds of SLE than those with high family income (adjusted
odds ratio (AOR)=2.779, p< 0.05). Within the SCC domain, NHB patients (AOR=2.429, p< 0.05) and Hispanic patients
(AOR=1.616, p >0.05) had higher odds of SLE than NHW patients. Within the NBE domain, patients with any psychological
distress (AOR=2.127, p< 0.05) and those who had no physical activity (AOR=1.677, p< 0.05) had higher odds of SLE.
Within the HAQ domain, those with Medicaid insurance (AOR=2.540, p< 0.05) and with transportation issues getting to a
provider (AOR=20.394) had higher odds of SLE than their respective counterparts. Also, patients in the highest SDOH bur-
den quartile had significantly higher odds of SLE (AOR=2.039, p< 0.05) than those in the lowest SDOH burden quartile.

Conclusion: Our study highlighted several subgroups of patients, especially those with higher social disadvantage and a
higher SDOH burden. The prevalence of SLE increased with a higher SDOH burden.

Disclosure: A. Vyas: Merck/MSD, 5; S. Cohen: None; C. Eisenhower: Merck/MSD, 5.

Abstract Number: 2682

The Forgotten Costs of SLE: Estimating Indirect Costs in a National SLE
Cohort

Ann E. Clarke1, Yvan St-Pierre2, Megan Barber1, Sasha Bernatsky3, Evelyne Vinet4, Christian Pineau5, Murray Urowitz6,
Dafna Gladman7, Christine Peschken8, John Hanly9, Alexandra Legge10 and Paul Fortin11, 1Division of Rheumatology,
Cumming School of Medicine, University of Calgary, Calgary, AB, Canada, 2McGill University Health Center, Montreal,
QC, Canada, 3Research Institute of the McGill University Health Centre, Montreal, QC, Canada, 4McGill University Health
Centre, Montreal, QC, Canada, 5McGill University, Montreal, QC, Canada, 6Self employed, Toronto, ON, Canada,
7University of Toronto, Toronto Western Hospital, Toronto, ON, Canada, 8University of Manitoba, Winnipeg, MB,
Canada, 9Dalhousie University, Halifax, NS, Canada, Halifax, NS, Canada, 10Dalhousie University, Halifax, NS, Canada,
11Centre ARThrite - CHU de Québec - Université Laval, Quebec, QC, Canada
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Session Type: Abstract Session
Session Time: 11:00AM–12:30PM
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Background/Purpose: Economic analyses of SLE often include only direct healthcare costs. Indirect costs, particularly
those attributable to lost productivity in unpaid labour, are often overlooked, which is especially relevant for a disease dispro-
portionately affecting women. We assessed indirect costs due to lost productivity in both paid and unpaid labour, stratified
by gender, in a national multi-centre SLE cohort.

Methods: Patients fulfilling the ACR or Systemic Lupus International Collaborating Clinics (SLICC) SLE Classification Criteria
from 6 centres completed a validated questionnaire on lost productivity. Total indirect costs included: 1) absenteeism (time
lost from paid labour because of illness), 2) presenteeism (degree of productivity impairment in paid/unpaid labour, based on
a visual analogue scale), 3) opportunity costs (additional time patients would be working in paid/unpaid labour if not ill).
Opportunity costs were calculated as the difference between the time patients reported working versus that worked by an
age, sex, and geographic-matched general population in paid and unpaid labour. Indirect costs from paid and unpaid labour
were valued using age-and-sex-specific wages from Statistics Canada. The association of gender with each of the compo-
nents of annual indirect costs was assessed (adjusted for race/ethnicity, age, disease duration, and the SLICC/ACR Dam-
age Index [SDI]) using random effects linear regression modelling, which allows for correlations for multiple observations
per patient. Costs are expressed in 2023 Canadian dollars.

Table 1

Table 2
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Results: 1804 patients participated, 90.8% female, 66.9% white, mean age at diagnosis 33.7 (SD 13.9) years, mean SLE
duration 14.7 (11.7) years, and mean SDI 1.3 (range 0-12.0). Patients were followed a mean of 4.9 (range 1.0-9.6) years with
48.9% employed (49.5% among females, 44.0% among males) at the initial and 37.0% (37.1% among females, 36.7%
among males) at the final observation (Table 1). Overall, total annual indirect costs were $36 405 (absenteeism: $829; pre-
senteeism in paid labour: $4624; presenteeism in unpaid labour: $8922; opportunity costs in paid labour: $8512; opportu-
nity costs in unpaid labour: $13 519). Among women, opportunity costs from unpaid labour were 38.8% ($14 175/$36 538)
and from paid labour 21.3% ($7802/$36 538) of total indirect costs; among men, opportunity costs from unpaid labour were
19.6% ($6878/$35 064) and from paid labour 44.7% ($15 685/$35 064) of total indirect costs (Figure 1). Regression
modelling showed that while women incurred higher opportunity costs from unpaid labour (coefficient $7309, 95%CI
$3514, $11 105), they incurred lower opportunity costs from paid labour (coefficient -$8336, 95%CI -$12 524, -$4147)
(Table 2).

Conclusion: Indirect costs in SLE, particularly resulting from unpaid labour, are substantial, especially in women, where they
represent 38.8% of total indirect costs versus 19.6% in men. Hence, economic analyses weighing costs and benefits of
novel/emerging therapies should incorporate costs resulting from lost productivity, including those in unpaid labour, which
are of particular importance in diseases disproportionately affecting women.

Disclosure: A. Clarke: AstraZeneca, 2, 5, 6, Bristol Myers Squibb, 2, GSK, 2, 5, 6, Otsuka Pharmaceutical, 1, Roche, 1;
Y. St-Pierre: None; M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Sanofi-
Genzyme, 2; S. Bernatsky: None; E. Vinet: None; C. Pineau: None; M. Urowitz: None; D. Gladman: AbbVie, 2, 5,
Amgen, 2, 5, AstraZeneca, 2, BMS, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, 5, Gilead, 2, 5, Janssen, 2, 5, Novartis,
2, 5, Pfizer, 2, 5, UCB, 2, 5; C. Peschken: AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, Roche, 1; J. Hanly: None;
A. Legge: None; P. Fortin: AstraZeneca, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Moderna, 2.

Abstract Number: 2683

Optical Coherence Angiography: A Non-invasive, Safe Method for
Assessing the Systemic Sclerosis Related Vasculopathy Beyond Nailfold
Capillaries

Pavel Nikitin1, Harshdeep Chawla1, Manmohan Singh1, Samuel Theodore2, Salavat Aglyamov1, Meng Zhang2, Brian
Skaug2, Maureen Mayes2, Kirill Larin1 and Shervin Assassi2, 1University of Houston, Houston, TX, 2UTHealth Houston
Division of Rheumatology, Houston, TX

Figure 1
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Figure 1: Representative OCTA images of vasculature in the nailfold, finger, hand, and forearm areas of healthy control (top panel) and SSc (bottom
panel) skin

Figure 2: Skin vessel lumen width in the nailfold, finger, hand, and forearm areas in SSc patients and healthy controls based on the OCTA images.
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Background/Purpose: Vascular involvement is a prominent feature of systemic sclerosis (SSc). Safe and non-invasive
methods to visualize cutaneous blood vessels beyond nailfold capillaries are lacking. Optical coherence tomography angiog-
raphy (OCTA) is a new, non-invasive imaging modality that can provide high-quality images of vasculature; it is currently used
to visualize the retinal vessels in ophthalmology. Herein, we examined this novel technology’s utility for assessing skin ves-
sels in SSc.

Methods: All patients fulfilled the 2013 ACR/EULAR Classification Criteria for SSc. Early disease was defined as disease
duration less than 3 years from non-Raynaud’s phenomenon symptom. Healthy control participants did not have an autoim-
mune systemic or skin disease. Predefined, standardized areas were assessed on the nailfolds, finger, hand, and forearm
bilaterally. The OCTA assessors were blinded to the participants’ diagnosis. Using a swept-source OCT system built for
the assessment of skin by our group, we obtained 3D OCTA images of skin. The OCT system operated at a central wave-
length of 1300 nm, a scan range of 108 nm, and a scan rate of 100 kHz, with axial and lateral resolutions of 9 μm and
27.8 μm, respectively. OCTA data was acquired with 5 repeated B-scans at each B-scan position over 500 B-scans.
Post-processing was done using Matlab and QuPath, employing a Hessian filter to enhance contrast and connectivity of
blood vessels. Vessel lumen width, number of vessel branches, and vascular tortuosity were calculated using QuPath tools
and a custom Matlab algorithm.

Results: A total of 55 SSc patients and 20 healthy controls were enrolled. The patient sample consisted of 39 individuals
with a diffuse subtype (including 13 with early disease) and 16 with limited cutaneous involvement (including 6 with early
disease).

As seen in the representative images in Figure 1, OCTA was able to provide high-resolution images of cutaneous ves-
sels in all four anatomic areas. As expected, vessel lumen width (Figure 2) and number of branches (Figure 3) were sig-
nificantly lower and vascular tortuosity (Figure 3) was significantly higher in SSc patients than in healthy controls in the
nailfold area. Consistent with these findings, lower vessel lumen width and number of branches, as well as higher vessel
tortuosity were also observed in finger, hand, and forearm areas. The difference between SSc patients and controls
was statistically significant for all comparisons. Moreover, all measurements also showed high intra- and inter-observer
reliability.

Figure 3: Skin vessel tortuosity (left panel) and number of branches (right panel) in the nailfold, finger, hand, and forearm areas in SSc patients and
healthy controls based on the OCTA images.
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Conclusion:OCTA is a safe, non-invasive method that can assess skin vascular involvement in SSc beyond nailfold capillar-
ies. Using this novel technology, we showed that SSc patients have prominent skin vascular changes in finger, hand, and
forearm areas.

Disclosure: P. Nikitin: None; H. Chawla: None;M. Singh: None; S. Theodore: None; S. Aglyamov: None;M. Zhang:
None; B. Skaug: None; M. Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Horizon Therapeutics,
5, Merck/MSD, 5;K. Larin: None; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5, CSL Beh-
ring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2.

Abstract Number: 2684

Assessment of Skin in Patients with Systemic Sclerosis Using High
Frequency Ultrasound: A Comparative Study with Histology and Clinical
Parameters of Skin Disease

Ruhani Desai1, Filemon Tan2, Minghua Wu3, Jefferey Browning4, Samuel Theodore3, Meng Zhang3, Brian Skaug3,
Maureen Mayes3 and Shervin Assassi3, 1UTHealth Houston Division of Rheumatology, DeLand, FL, 2University of Texas
at HoustonMcGovernMedical School, Houston, TX, 3UTHealth Houston Division of Rheumatology, Houston, TX, 4Boston
Univeristy, Boston, MA

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: The extent of skin involvement and its rate of progression can provide prognostic information for
systemic sclerosis (SSc)-related morbidity and mortality. Moreover, skin assessment is a key outcome measure in SSc clin-
ical trials. Thus, developing an accurate method to assess this disease manifestation is imperative. Ultrasound (US)-based
methods have been proposed as a potential tool for the objective assessment of skin fibrosis in SSc. However, a large-scale
comparison of US-based assessment with histological skin fibrosis has not been reported. Herein, we evaluated the US
based skin assessments for their face validity (differentiation between involved SSc skin and healthy controls), construct
validity (comparison to modified Rodnan Skin score [mRSS]), and criterion validity (comparison to histological fibrosis).

Methods: Patients with SSc and healthy controls (HCs) were enrolled at a specialized scleroderma clinic. All partici-
pants underwent clinical and ultrasound assessment followed by a 3-mm forearm punch skin biopsy. Predefined, stan-
dardized areas of 1 cm2 size were assessed on the finger, hand, and forearm bilaterally. mRSS, ultrasound, and
histological evaluations were performed by blinded, independent assessors. All mRSS assessments were performed
by one experienced SSc clinical expert. US assessments were performed with a high frequency (22 MHz) GE LOGIQ
P9 machine. Specifically, dermal thickness, echogenicity, and elasticity were assessed. The histological evaluation
included measurement of dermal thickness on H&E staining, automated assessment of collagen density on Masson tri-
chrome using Image J, and a semi-quantitative assessment of skin fibrosis by an SSc skin pathology expert (ranging
from 0 (normal) to 3 (severely fibrotic). Correlation between US measures and mRSS and histological parameters was
assessed using Spearman’s correlation.

Results: A total of 20 HCs and 52 SSc patients (11 early diffuse, 26 late diffuse, 6 early limited and 9 late limited) were
assessed. The demographic background of SSc patients and controls was similar. The SSc patients had a median mRSS
of 13.5 and disease duration of 5.41 years. Except in the hand area, the three US variables were unable to differentiate
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between HCs and patients (see Figure 1 for dermal thickness and elastography – data for echogenicity not shown). There
was a weak correlation between US-based thickness and clinical local skin score & mRSS in the hand area (Table 1). Simi-
larly, elastography showed weak correlation in the hand area. Other than moderate correlation between US-based dermal
thickness and histological thickness, no other significant correlations between US parameters and histological measure-
ments (Table 2).

Conclusion: In the largest study comparing US-based parameters with skin histological fibrosis to date, high-frequency
ultrasound with a commonly used commercial device did not have sufficient face-, construct-, or criterion validity. Alternative
methods are needed to provide a more accurate assessment of skin involvement in SSc.
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Disclosure: R. Desai: None; F. Tan: None;M.Wu: Bristol-Myers Squibb(BMS), 5, CSL Behring, 5; J. Browning: None;
S. Theodore: None;M. Zhang: None; B. Skaug: None;M.Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5,
Horizon Therapeutics, 5, Merck/MSD, 5; S. Assassi: AstraZeneca, 2, aTyr, 2, 5, BMS, 2, Boehringer-Ingelheim, 2, 5,
CSL Behring, 2, Janssen, 5, Merck/MSD, 2, TeneoFour, 2.

Abstract Number: 2685

Association Between Gastrointestinal Bacterial Species and Radiological
Features of Systemic Sclerosis-Interstitial Lung Disease (SSc-ILD): A
Multicenter Study from the SSc Microbiome Consortium Project

Arissa Young1, Kristofer Andreasson2, Swapna Joshi3, Jen Labus3, Andrea Low Hsiu Ling4, vanessa smith5, Zsuzsanna
McMahan6, Antonia Valenzuela Vergara7, Susanna Proudman8, Grace Kim3, Gracijela Bozovic2, Jonathan Goldin3, Ezinne
Aja3, Jonathan Jacobs3 and Elizabeth Volkmann9, 1UCLA, Los Angeles, CA, 2Lund University, Lund, Sweden, 3UCLA, Los
Angeles, 43Singapore General Hospital, Duke-NUS, Singapore, Singapore, 5Ghent University Hospital, Gent, Belgium,
6UTHealth Houston Division of Rheumatology, Houston, TX, 7Pontificia Universidad Catolica de Chile, Santiago, Chile,
8Royal Adelaide Hospital, Adelaide, Australia, 9University of California, Department of Medicine, Los Angeles, CA, USA,
Los Angeles

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Variations in gastrointestinal (GI) microbial communities may influence the development of lung dis-
eases. Patients with SSc-ILD have a unique intestinal microbial signature. To further understand the gut-lung axis in SSc, this
study aimed to investigate GI microbial correlates of distinct radiological features of ILD in a multicenter study.

Methods: SSc patients with and without ILD were recruited from 7 international SSc Centers (University of California, Los
Angeles [UCLA], USA; Lund University [LU], Sweden; Duke-National University of Singapore, Singapore; Johns Hopkins
University, USA; Ghent University, Belgium; University of Adelaide, Australia; Pontificia Universidad Cat�olica de Chile, Chile)
and provided a stool sample. Shotgun metagenomics were performed using the Illumina NovaSeq 6000 with a target depth
of 10 million 150x2 sequences per sample. Shotgun reads were inputted into MetaPhlAn4 for taxonomic identification of
species for compositional analysis and subsequently underwent center log-ratio transformation. High-resolution computed
tomography (HRCT) scans of the chest underwent quantitative image analysis to determine the radiological extent of fibrosis
(QLF) and ground glass opacity (QGG) in patients from UCLA and LU. General linear models were applied to identify differ-
entially abundant species based on ILD presence and determine associations between QLF/QGG scores and species
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abundance, adjusting for body mass index, current proton pump inhibitor use, current probiotic use, current or prior immu-
nomodulatory therapy, presence of small intestinal bacterial overgrowth and site. We considered p< 0.05 at the threshold for
reporting and provide 5% false discovery rate corrected p-values (q). We also computed effect size estimates, Cohen’s D for
mean differences and standardized Beta for association analyses.

Results: Among 285 participants with SSc, 62.5% had any ILD on HRCT. The mean age was 54.6 (SD 13) years and the
median disease duration was 6.8 (IQR 3.5, 12.9) years. Among the 254 species analyzed, the abundance of 11 bacterial
species was altered in patients with ILD compared to patients without ILD in all study participants, including Paraprevotella

Figure 1. Relationship between species abundance (Y-axis) and QLF score (X-axis) based on generalized linear model estimates (Red=Lund Uni-
versity; Blue=UCLA; N=113). The models adjusted for BMI, PPI use, Probiotic use, Immunomodulatory medication use, SIBO and study site.

Figure 2. Relationship between species abundance (Y-axis) and QGG score (X-axis) based on generalized linear model estimates (Red=Lund Uni-
versity; Blue=UCLA; N=113). The models adjusted for BMI, PPI use, Probiotic use, Immunomodulatory medication use, SIBO and study site.
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clara, which was increased in patients with ILD (Effect size 0.32 [95% CI 0.06, 0.58; P=0.02; q=0.94) and Sellimonas intes-
tinalis, which was decreased in patients with ILD compared to without (Effect size -0.29 [95% CI -0.55, -0.03; P=0.03;
q=0.94). In a multivariable analysis of 113 SSc-ILD patients, the abundance of 16 bacterial species correlated with QLF
scores (Figure 1), while abundance of 18 bacterial species correlated with QGG scores (Figure 2). While some species
(N=7) were associated with both QGG and QLF scores, 9 and 11 unique species were solely associated QLF and QGG
scores, respectively (Table 1).

Conclusion: This multicenter study demonstrates that unique bacterial species are linked to radiological measures of fibro-
sis and ground glass opacity in SSc. These species and/or their metabolic products may contribute to the pathogenesis of
these structural lung changes and may represent novel treatment targets.

Disclosure: A. Young: None; K. Andreasson: Janssen, 6; S. Joshi: None; J. Labus: None; A. Low Hsiu Ling:
Boehringer-Ingelheim, 1, 5, 6; v. smith: Argenx, 2, BKC Moving Media Makers, 6, Boehringer-Ingelheim, 2, 5, 6, Jans-
sen, 2, 5, 6, WebMDD Global LLC, 2; Z. McMahan: Boehringer-Ingelheim, 2; A. Valenzuela Vergara: None;
S. Proudman: Boehringer-Ingelheim, 5, 6, Janssen, 5, 6; G. Kim: UCLA, 10, Voiant, 2; G. Bozovic: None; J. Goldin:
MedQIA, 12, Founder; E. Aja: None; J. Jacobs: None; E. Volkmann: AbbVie, 2, Boehringer-Ingelheim, 2, 5, 6, GSK,
2, 5, Horizon, 5, Kadmon, 5, Prometheus, 5.

Abstract Number: 2686

Dose Escalation Safety Study of Brentuximab Vedotin for Diffuse
Cutaneous Systemic Sclerosis:Clinical Results andMechanistic Analysis of
Skin and Peripheral Blood Mononuclear Cells

David Fox1, Laura Cooney2, Lia Stelzig3, Robert Lafyatis4, Johann Gudjonsson5, Lam Tsoi6, Maureen Mayes7, Ankoor
Shah8, Suzanne Kafaja9, William Barry3, Ellen Goldmuntz10, Dawn Smilek11 and Dinesh Khanna6, 1University of Michigan,
Dexter, MI, 2University of Michigan and Immune Tolerance Network, Ann Arbor, MI, 3Rho, Durham, NC, 4Division of
Rheumatology and Clinical Immunology, University of Pittsburgh, Pittsburgh, PA, 5Department of Dermatology,
University of Michigan, Ann Arbor, MI, 6University of Michigan, Ann Arbor, MI, 7UTHealth Houston Division of
Rheumatology, Houston, TX, 8Duke University, Durham, NC, 9Division of Rheumatology, University of California, Los
Angeles, Los Angeles, CA, 10Division of Allergy, Immunology, and Transplantation, National Institute of Allergy and
Infectious Diseases, Rockville, MD, 11Immune Tolerance Network, UCSF, San Francisco, CA

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Brentuximab vedotin (ADCETRIS®) is a drug antibody conjugate targeting CD30 approved for treat-
ment of Hodgkin’s lymphoma (HL) and other hematologic malignancies. Association of CD30 with a pro-fibrotic Th2 pheno-
type and elevated soluble CD30 observed in autoimmune diseases, including SSc, provide rationale for targeting CD30 as a
treatment for SSc.

Methods: The BRAVOS trial was a phase 1/2 multicenter randomized double blinded dose escalation safety study of bren-
tuximab vedotin (BV) in diffuse cutaneous SSc (dcSSc). Three ascending dose cohorts of 8 subjects randomized 6:2 BV vs
placebo (PBO) were planned, with doses of 0.6 mg/kg, 1.2 mg/kg, and 1.8 mg/kg (FDA approved dose for HL) administered

5445

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



intravenously every three weeks for 8 doses. Subjects were followed for 48 weeks. Approval by a safety committee was
required to proceed to the next higher dose. Due to enrollment challenges, enrollment was closed prior to completing cohort
2. Immunophenotyping of peripheral blood mononuclear cells (PBMCs), histological and immunofluorescent staining of skin
biopsies, and bulk RNAseq of skin biopsies were conducted. The primary endpoint was proportion of subjects who experi-
enced at least one Grade 3 or higher adverse event (AE) by the CTACE v5.0 by week 48. Exploratory endpoints included the
Modified Rodnan Skin Score (mRSS).

Results: Seventeen subjects with dcSSc were recruited at 5 centers; 8 to cohort 1 and 9 to cohort 2. Mean mRSS at base-
line was 28.2 (SD 8.9) and mean disease duration after onset of non-Raynaud’s symptoms was 26.6 months (SD 17.35).
Background therapy was mycophenolate in 14/17 and methotrexate in 3/17 subjects. In the BV group, 6 Grade 3 and
1 Grade 4 AEs occurred in 6 subjects, compared to no Grade 3 or higher AEs in the PBO group (Table 1). In a dose response
analysis, BV was associated with a greater percent change in mRSS compared to PBO at week 48, however the results
were confounded by an imbalance in disease severity at baseline (Table 2).

Analysis of PBMCs demonstrated a substantial decline in the frequency of CD30+ T and B lymphocyte subsets in blood fol-
lowing BV treatment, which largely returned to baseline by week 48. At week 24 cumulative depletion of several lymphocyte
subsets, particularly activated B cells, exceeded what was expected based on the small percentage of CD30+ cells in these
subsets at baseline.

Analyses of skin biopsies demonstrated a trend towards a dose-dependent decline in myofibroblasts, identified by alpha
smooth muscle actin staining, in BV versus PBO subjects (Figure 1). Bulk skin RNAseq also showed a decline in gene
expression of several disease-relevant pathways in the 1.2mg/kg dosing cohort at week 24, including epidermal cell differ-
entiation, regulation of ERK1/2 cascade, and regulation of inflammatory response.
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Conclusion: Grade 3 or higher AEs occurred only in the BV group and were consistent with the known safety profile of
BV. Although the results were limited by a small sample size, the data suggest improvement in mRSS with BV and show
reduced frequencies of several activated lymphocyte populations in the circulation with a trend towards reduced inflamma-
tion and pro-fibrotic signals in skin. The results support conducting a larger study to evaluate efficacy of BV in dcSSc.

Disclosure: D. Fox: Abcon, 8, 10, 11; L. Cooney: None; L. Stelzig: None; R. Lafyatis: AbbVie/Abbott, 1, Bain Capital,
2, Bristol-Myers Squibb(BMS), 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Mediar, 2, Merck/MSD, 1, Modumac Thera-
peutics inc, 4, Pfizer, 5, Third Rock Venture, 2, Thirona Bio, 2, 11; J. Gudjonsson: AbbVie, 1, 5, Almirall, 1, 5, Boehringer
Ingelheim, 1, Eli Lilly, 1, 5, Janssen, 1, 5, Merck, 1, 5, Novartis, 1, Oruka, 1, Renovare Sclerobio, 1, Renovare Therapeu-
tics, 1, Zura Bio, 1; L. Tsoi: Janssen, 5;M. Mayes: AstraZeneca, 5, Atyr, 5, Boehringer-Ingelheim, 1, 5, Horizon Thera-
peutics, 5, Merck/MSD, 5; A. Shah: Amgen, 5, Boehringer-Ingelheim, 5; S. Kafaja: None; W. Barry: None;
E. Goldmuntz: None; D. Smilek: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK), 2, Janssen,
2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.
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Abstract Number: 2687

Therapeutic Choices in Systemic Sclerosis Associated Interstitial Lung
Disease, a Survey of International Experts

Michael Macklin1, Iazsmin Bauer Ventura1 and Dinesh Khanna2, 1University of Chicago, Chicago, IL, 2University of
Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: The therapeutic options for systemic sclerosis-associated interstitial lung disease (SSc-ILD) have
evolved rapidly, with recent guidelines released by the ACR and American Thoracic Society (ATS). Mycophenolate (MMF)
has replaced cyclophosphamide (CYC) in most cases of systemic sclerosis-associated interstitial lung disease after the
results of the Scleroderma Lung Study II (SLS-II). The focuSSed trial found benefit of tocilizumab (TCZ) in SSc-ILD as
well. Combination immunosuppressive therapy (CI) with rituximab (RTX) and mycophenolate (MMF) over MMF monotherapy
has also gained evidence since the EVER-ILD trial publication. The antifibrotic nintedanib has also shown benefit in the SEN-
SCIS trial. We sought out to better understand prescribing patterns of therapy for SSc-ILD internationally, examine treatment
trends overall to help examine guideline penetrance, and better understand what drives clinical practice decisions by inter-
national SSc experts.

Methods: A survey polling international SSc experts was conducted from October 2023 through March 2024. This survey
was filled out by experts at member institutions of the Scleroderma Clinical Trials Consortium (SCTC) and the European
Scleroderma Trials and Research Group (EUSTAR). Members were invited to complete the survey by mass email to all mem-
bers and/or by newsletters.

Results: There were 69 total responses of which 3 were excluded due to incomplete surveys. Respondents were mainly at
European (44%), followed by USA (27%) locations (Figure 1). MMF was the most common 1st line treatment (61/66) for SSc-
ILD, followed by a roughly split preference for RTX or TCZ for 2nd/3rd line treatment with CYC and AZA being less preferred
options (Figure 2). Stem cell transplant referral was the most common “other” treatment preference for SSc-ILD (36%). Most
experts add an antifibrotic (57%) or use CI therapy (24%) with failure of initial therapy. When CI is used, MMF/RTX is used
most (47/66), followed by MMF/TCZ (25/66) (Figure 3). Patients having a systemic inflammatory profile as defined by the
focuSSed trial (elevated CRP or ESR or platelets) drove preference for TCZ over MMF as initial monotherapy (51/66) and
adding TCZ to MMF (25/66). Steroids were used for SSc-ILD treatment by 36% of experts, with 12% of these respondents
using greater than 20 mg of prednisone equivalent.

Conclusion: First line treatment preferences are in line with the ACR ILD treatment guideline. CI is still not typically used,
though the EVER-ILD trial appears to have influenced prescribing patterns with RTX/MMF combination therapy more
typical than TCZ/MMF. A significant proportion of experts still use prednisone in SSc-ILD, though the upcoming ACR
ILD guidelines advise against this. Further studies, specifically evaluating combination MMF/TCZ vs MMF/RTX and
whether TCZ is effective for SSc-ILD outside of the inflammatory laboratory profile in the inclusion criteria of the
focuSSed trial are necessary to help guide this dynamic field. Further adoption of the ACR ILD guideline may also
change prednisone use patterns in SSc-ILD.
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Disclosure: M. Macklin: None; I. Bauer Ventura: None; D. Khanna: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca,
2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Certa Therapeutics, 2, GlaxoSmithKlein(GSK),
2, Janssen, 2, MDI Therapeutics, 8, Merck/MSD, 2, Novartis, 2, Zura Bio, 2.

Abstract Number: 2688

HLA-DRB4: A Novel Susceptibility Locus in Systemic Sclerosis Patients with
Severe Calcinosis

Sara Faghihi-Kashani1, srijana davluri2, Kamini Kuchinad3, Zuoming deng4, Faiza Naz4, Stefania Dell’Orso4, Zsuzsanna
McMahan5, Laura Hummers6, Daniel Kastner7, Fredrick Wigley3, david fiorentino8, Christian Lood9, Ami Shah10, Lorinda
Chung11 and Pravitt Gourh4, 1Division of Immunology and Rheumatology, Stanford University School of Medicine,
Stanford, CA, San Francisco, CA, 2Division of Immunology and Rheumatology, Stanford University School of Medicine,

Figure 1: Center location of respondents

Figure 2: Immunosuppression preference for SSc-ILD, y-axis is number of respondents

Figure 3: Combination immunosuppressive therapy preference, y-axis is number of respondents
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Systemic Sclerosis & Related Disorders – Clinical III
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Systemic sclerosis (SSc) is a complex autoimmune disease. Class II HLA alleles have been
reported to play an important role in SSc pathogenesis. Calcinosis, deposition of insoluble calcium deposits in the dermis
and subcutaneous tissues, contributes to morbidity in SSc patients, leading to a decreased quality of life. We previously
reported the presence of rare variants in the ABCC6 and ENPP1 genes in SSc patients with severe
calcinosis. ABCC6 and ENPP1 genes are involved in dysregulated phosphate metabolism leading to reduced inorganic
pyrophosphate (PPi) levels which are implicated in the development of calcinosis. In this study, we examine
the HLA associations in patients with SSc and severe calcinosis.

Methods: Genome sequencing, with an average 30X coverage, was performed in thirty-two SSc patients of European
ancestry with severe calcinosis, defined as the simultaneous presence of calcinosis at three or more sites. HLA alleles were
determined using the HLA*PRG:LA software. Publicly available genotypes from 6,446 healthy controls of European ancestry
were imputed using the Michigan Imputation Server, and the required 6,114 markers were submitted to the SNP2HLA soft-
ware for HLA imputation. We examined 84 HLA allelic associations by implementing an unconditional logistic regression
analysis using Golden helix SVS software. A Bonferroni’s multiple test corrected significance threshold of p-value (P) <
6x10−4 was used for association analyses.

Results: Analyzing this unique cohort of SSc patients with severe calcinosis we identified significant associations
between HLA alleles and the calcinosis phenotype. HLA-DRB4*0101 allele showed the strongest association with a
P=2.9x10−6 (OR 5.64, [95%CI 2.8-11.3]) (Table 1). The HLA-DQB1*0201 allele is not yet reported in SSc but has been iden-
tified as a risk factor for other autoimmune diseases. In our SSc cohort, we identified a significant association with HLA-
DQB1*0201 allele (P=7.7x10−5, OR 4.2, [95% CI 2.1-8.4]). The HLA-DQA1*0401 allele was previously reported in anti-
centromere antibody positive patients, and we observed a statistically significant association in our cohort as well with
a P=2.2x10−4 (OR 6 [95% CI 2.7-13]). Finally, we identified two SSc patients with severe calcinosis who carried rare variants
in the ABCC6 and ENPP1 genes and also carried two of the HLA risk alleles (Table 2).

Conclusion: This is the first study to report the association of the HLA-DRB4*0101 allele with calcinosis in SSc. The pres-
ence of HLA risk alleles along with rare variants in ABCC6 and ENPP1 genes raises intriguing hypotheses about the genetic
contributions to severe calcinosis in SSc and highlights the need for further investigation.

Table 1. Logistic regression and conditional analyses of HLA alleles in systemic sclerosis patients with severe calcinosis phenotype
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S. Dell’Orso: None; Z. McMahan: Boehringer-Ingelheim, 2; L. Hummers: AbbVie/Abbott, 2, AstraZeneca, 5, Biotest,
1, 2, Boehringer-Ingelheim, 2, 5, Cumberland, 5, GlaxoSmithKlein(GSK), 5, Kadmon, 5, Medpace, 5, Merck/MSD,
5, Mitsubishi Tanabe, 5, prometheus, 5; D. Kastner: None; F. Wigley: None; d. fiorentino: Argenyx, 2, biogen,
2, bus, 2, johnson & johnson, 2, kyverna, 2, 5, Pfizer, 2, Priovant, 5, 12, gift, Serono, 5, usb, 2; C. Lood: Amytryx,
5, Boehringer-Ingelheim, 5, Citryll, 2, Eli Lilly, 5, Exagen Inc, 2, Gilead Sciences, 5, Horizon Diagnostics, 5, Pfizer,
5, Redd Pharma, 2, 4, 5, 11; A. Shah: Arena Pharmaceuticals, 5, Kadmon, 5, Medpace LLC, 5; L. Chung:
Boehringer-Ingelheim, 5, Eicos, 1, 2, Eli Lilly, 2, Genentech, 2, IgM Biosciences, 2, Janssen, 1, Kyverna, 2, Mitsubishi
Tanabe, 1, 2; P. Gourh: None.

Abstract Number: 2689

Characterization of Alpha-1 Antitrypsin Function in ANCA-Associated
Vasculitis

Lynn Fussner1, Ivan Bilic2, Carol McAlear3, David Cuthbertson4, Jie Cheng5, Elise Chen5, Markus Weiller2, Ulrich Specks6

and Peter Merkel3, and for the Vasculitis Clinical Research Consortium, 1The Ohio State University, Columbus, OH,
2Takeda Pharmaceuticals, Vienna, Austria, 3University of Pennsylvania, Philadelphia, PA, 4University of South Florida,
Tampa, FL, 5Takeda Pharmaceuticals, Cambridge, MA, 6Mayo Clinic, Rochester, MN

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Two separate genome-wide association studies demonstrated that polymorphisms in SERPINA1,
encoding serine protease inhibitor alpha-1 antitrypsin (A1AT), are associated with increased risk of developing antineutrophil
cytoplasmic antibody (ANCA)-associated vasculitis (AAV). It has been proposed that the functionality of A1AT is decreased
in inflammatory conditions. This study aimed to gain insight into function of A1AT in AAV, including the relationships of A1AT
genotype, and functional activity of A1AT, with targeted biomarkers and disease activity in AAV.

Methods: Clinical data and peripheral blood samples were examined from 250 participants with AAV in a longitudinal
cohort, and 80 healthy control individuals. Among those with AAV, 170 with wild-type (WT) A1AT genotype (MM) and 80 with
mutant (mut) A1AT genotype (MS, MZ, SS, SZ, or ZZ) with available samples during active disease and remission were
selected. Comprehensive analyses were performed, including A1AT total and functional levels, markers of neutrophil activa-
tion, and cytokines/chemokines.

Results: Participants with mut A1AT genotype were younger at diagnosis of AAV than those with WT A1AT genotype (-
Table 1). Among participants with AAV and WT A1AT genotype, 66.5% were PR3-ANCA positive and 26.5% were MPO-
ANCA positive during their disease course, as compared to 73.8% and 17.5%, respectively, among those with mut A1AT

Table 2. HLA alleles in systemic sclerosis patients with severe calcinosis phenotype with coding variants in genes involved in calcification pathways
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genotype. Birmingham Vasculitis Activity Score/WG during active visits, and Disease Extent Index are presented in
Table 1. Functional A1AT was higher with WT A1AT genotype than with mut genotype during both active disease
(p < 0.01) and remission (p < 0.01), and higher among participants with AAV and WT A1AT genotype than among
healthy subjects (p < 0.01; Figure 1). Total and functional A1AT aligned with genotype and were consistently lower
among those with Z alleles. Cytokine and chemokine levels are presented in Figure 2. During active AAV, levels of pro-
inflammatory cytokines IL-8 and IL-6 were similar across the A1AT genotype subgroups. The decline of these cytokines
during remission of AAV was more distinct among those with WT A1AT genotype than those with mut genotype. In con-
trast, levels of IL-1α and IL-13 were more affected among those with mut genotype than those with WT A1AT genotype,
resulting in significant increased levels during active disease (p=0.05 and p < 0.01, respectively). Levels of IL-8 and IL-6
among healthy control subjects were lower than those with WT A1AT genotype during remission (p < 0.01 and p < 0.01,
respectively), but IL-1α and IL-13 were similar. During active AAV and remission, levels of the anti-inflammatory cytokine
IL-10 were slightly higher among those with WT A1AT genotype than those with mut genotype (p=0.07 and p=0.20,
respectively). By comparison, mean IL-10 among healthy subjects was lower than among those with WT A1AT geno-
type in remission (p < 0.01).

Conclusion: A1AT genotype among people with AAV is associated with differences in age at diagnosis and clinical diagno-
sis. A1AT antigen levels and activity reflect A1AT genotypes and act as acute-phase reactants, but are not associated with
disease status.

Figure 1. Plasma from patients with ANCA-associated vasculitis (AAV) during remission (A, B) and active disease (B), and HC: Alpha-1 antitrypsin
(A1AT) activity measured by elastase complex formation immunosorbent assay. AAV included wild-type genotype (MM, N=170), and mutant
genotypes (MS, N=46; MZ, N=26; SS, N=3; SZ, N=1; ZZ, N=4). Activity was also compared to total A1AT antigen (AG) levels, measured by ELISA,
with findings for “specific activity” similar to those presented here (data not shown).
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tech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioisotopes, 5, Novartis, 5, NS Pharma, 5; P. Merkel: Abb-
Vie/Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5,
Cabaletta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Gen-
entech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa,
2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron,
2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.

Abstract Number: 2690

ANCA IgG Promotion of Neutrophil Recruitment, Migration and Vascular
Damage in ANCA Associated Vasculitis May Be Enhanced by Hypoxia

Noelle Pisacano, Amrita Dhutia, Stephen Rothery, Charles Pusey, Edwin Chilvers, Andrew Cowburn, Katharine Lodge
and Maria Prendecki, Imperial College London, London, United Kingdom

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Figure 2. Cytokine levels were measured by high-multiplex immunoassay in plasma from healthy control subjects and from patients with ANCA-
associated vasculitis (AAV) with (insufficient) or without (sufficient) alpha-1 antitrypsin (A1AT) deficiency alleles, during AAV remission or active dis-
ease, and healthy control subjects. Select results are presented here as normalized protein expression (NPX, log2).
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Background/Purpose: Neutrophils are main mediators of disease in ANCA associated vasculitis (AAV). Pathogenic ANCA
IgG on neutrophils promotes neutrophil adhesion and migration at the endothelium. NETs are present in patients with active
AAV (aAAV), and vascular inflammation and occlusion occurs as a result. Sites of inflammation and tissue injury are presum-
ably hypoxic in AAV, and whether pathological hypoxia enhances these effects remains unknown.

Methods: Neutrophils were isolated from healthy controls (HC) and patients with aAAV using immunomagnetic separation.
For TEM and protein secretion, glomerular endothelial cells (gEC) were cocultured with neutrophils from HC for 1.5h to
assess neutrophil TEM towards chemoattractant (IL-8, 200 pg/mL) and protein secretion (without IL-8 treatment) at 21%
O2 or 1% O2. Isolated neutrophils were primed (TNF) and stimulated with MPO- or PR3-ANCA IgG or control IgG (CIgG)
in 21% or 1% O2. Transmigrated neutrophils were counted via haemocytometer. Protein secretion was measured in super-
natant by ELISA. NETosis was visualised by staining for H3Cit in stimulated neutrophils. For RNA-Sequencing (RNA-Seq),
cells were lysed, RNA was extracted, and samples were sequenced using poly(A) RNA-Sequencing.

Figure 1: Effect of ANCA stimulation and hypoxia on HC neutrophil recruitment, migration, and NET formation. A. Neutrophil gEC co-culture TEM at
21% and 1% O2 without and with IL-8 (n=3) at 1.5h. B. Neutrophil gEC co-culture protein (IL-8 and ICAM-1) secretion via ELISA at 21% and 1%
O2 (n=3) at 1.5h. C. NET (H3Cit, magenta) formation in neutrophils (DAPI, blue) at 21% and 1% O2 at 4h (n=5), 40x. 1/5: Untreated; 2/6: CIgG;
3/7: MPO-ANCA, 4/8: PR3-ANCA. D. Differential expression analysis 21% and 1% O2 untreated v MPO-ANCA v PR3-ANCA (n=6).
E. Differential expression analysis untreated age match HC (n=10) v aAAV (n=20).
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Results: At 21% O2, TEM across a gEC monolayer towards chemoattractant (IL-8) increased following MPO- and
PR3-ANCA stimulation compared to untreated neutrophils (Fig1A; MPO: p=0.0017, PR3: p=0.0021). At 1% O2, there
was a significant increase in neutrophil TEM in all conditions in comparison to 21% O2. Increased IL-8 secretion was seen
in MPO- and PR3-ANCA stimulated coculture at 21% O2 (MPO: p=0.0004, PR3: p=0.0003). This was enhanced by incuba-
tion at 1% O2 (MPO: p=0.0003, PR3: p=0.0001) (Fig1B). Similar results were seen for ICAM-1 secretion (Fig1B). MPO- and
PR3-ANCA stimulation increased NET formation at 21% O2 in comparison to untreated and CIgG stimulated neutrophils
and this effect was enhanced by incubation at 1% O2 (Fig 1C). RNA-Seq identified IL-8 (CXCL8), ICAM-1, and Tissue Factor
(F3) being significantly upregulated and thrombomodulin (THBD) being significantly downregulated differentially expressed
(DE) genes (p< 0.05, Log2FC < 0.05) in MPO- and PR3-ANCA stimulated neutrophils at 21% and 1% O2 in comparison to
untreated cells. CD177 and PRTN3 were significantly upregulated DE genes in isolated neutrophils from patients with aAAV
in comparison to HC.

Conclusion: In comparison to untreated neutrophils, isolated HC neutrophils stimulated with ANCA undergo increased TEM
across a gEC monolayer, increased protein secretion (IL-8 and ICAM-1) in neutrophil-gEC co-culture, increased NET forma-
tion, and upregulation of gene expression of IL-8, ICAM-1, and F3. This pathogenic effect of ANCA shown at 21% O2 in vitro
is enhanced when neutrophils are incubated in vitro at 1% O2. Increased adhesion factors are present in the renal glomeruli,
and increased neutrophil CD177 and PRTN3 expression in aAAV facilitates TEM through interaction with PECAM-1. The
effect of ANCA and hypoxia regulated increased TEM in HC neutrophils may therefore be more robust in aAAV. In aAAV,
hypoxia may enhance ANCA promoted neutrophil induced endothelial injury.

Disclosure: N. Pisacano: None; A. Dhutia: None; S. Rothery: None;C. Pusey: None; E. Chilvers: None; A. Cowburn:
None; K. Lodge: None; M. Prendecki: None.

Abstract Number: 2691

Transcriptomic Changes in CD4+ T Lymphocytes in Eosinophilic
Granulomatosis with Polyangiitis

Roberto Ríos-Garcés1, Núria Farran1, Salvador Naranjo-Suarez2, Roser Alba-Rovira1, Sergio Prieto-Gonz�alez3, Itziar
Tavera-Bahillo1, Roser Solans-Laqué4, Ebymar Arismendi5, Marc Corbera-Bellalta1, Javi Marco-Hern�andez1, Farah
Kamberovic1, Nina Visocnik1, Maria Cid6 and Georgina Espígol-Frigolé1, 1Vasculitis Research Group, Autoimmune
Diseases Department, IDIBAPS, Hospital Clinic, University of Barcelona, Barcelona, Spain, 2Angiogenesis in Liver Disease
Research Group, IDIBAPS, Hospital Clinic, University of Barcelona, Barcelona, Spain, 3Vasculitis Research Group,
Autoimmune Diseases Department, IDIBAPS, Hospital Clinic, University of Barcelona, bar, Spain, 4Internal Medicine
Service, Vall d’Hebron Hospital University and Campus, Barcelona, Spain, 5Pneumology Department, Hospital Clinic,
IDIBAPS, University of Barcelona, CIBERES, Barcelona, Spain, 6Hospital Clinic Barcelona. University of Barcelona,
Barcelona, Spain

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Eosinophilic Granulomatosis with polyangiitis (EGPA) is a rare systemic autoimmune disorder,
included within the ANCA-associated vasculitis. It is characterized by a diverse clinical profile, together with an unsatisfactory
response to treatment leading to frequent relapses, with chronic asthma being the most recurrent type (1). Its pathogenesis
remains unclear, being supported by experimental studies with limited evidence. However, they all indicate that EGPA path-
ogenesis is mainly driven by Th2 cells (CD4+ T cells), showing oligoclonal expansion in active patients, along with a significant
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increase in serum levels of chemokines involved in Th2 recruitment and activation (2). Moreover, some genetic variants asso-
ciated to Th2 activation have been identified in these patients (3). In fact, Th2 cells are known to be the main responsible cell
type for the activation of eosinophils, the core effector cells of the disease (4).

The aim of the project is to investigate transcriptomic changes in Th2 cells in patients with EGPA in order to characterize the
molecular basis of the heterogeneity of this disease, and to identify pathogenic pathways that could provide clinically useful
biomarkers.

Methods: CD4+ T cells were isolated from EGPA patients in remission (BVAS = 0, prednisone dose < 7.5 mg/day) (n=23)
and compared to healthy controls (n=14) and non-EGPA asthmatic patients (n=8). Affymetrix Clariom S human microarray
was used to analyze whole transcriptome signature. Data processing and differential gene expression analysis (p < 0.001,
FC > 1.5) were implemented using Bioconductor, with affy and limma, respectively. Empirical Bayes moderated t-test was
used for statistical analysis. Unsupervised hierarchical clustering and principal component analysis (PCA) were implemented
to identify clusters among patients with similar features. Gene ontology and pathway enrichment analysis were conducted
with GSEA and DAVID, either comparing the whole gene set expression across conditions, or specifically analyzing those
genes that were differentially expressed (DEGs) among groups. The most interesting DEGs were validated by qPCR.

Results: 237 DEGs were found among EGPA and control samples, defining two distinct clusters as evidence in the heat-
map (fig 1A). PCA of all samples included in the analysis further confirmed these two groups (fig 1B). Pathway enrichment
analysis showed significant differences between these two populations regarding Th1 and Th2 cell differentiation,
IL2/STAT5 signaling pathway, and TNFα signaling via NF-KB. qPCR specifically validated IL2/STAT5 pathway through var-
ious relevant genes, such as CTLA4, CD81, and LTB, suggesting a potential role in the pathogenesis of EGPA.

Conclusion: Our study provides transcriptomic evidence that CD4+ T cell expression profile is altered in EGPA patients.
GSEA and DEGs show a potential role of different pathways involved in CD4+ T cell differentiation and activation, potentially
mediated by IL2/STAT5 pathway.

1 Wechsler ME et al. J Allergy Clin Immunol. 2023;151(6):1415-1428.
2 Isozaki T et al. J Clin Med. 2020;9(12):3890.
3 Lyons PA et al. Nat Commun. 2019; 10(1):5120.
4 Jakiela B et al. Rheumatology (Oxford). 2012;51(10):1887-93.
Supported by GSK

Figure 1. Transcriptomic profile of CD4+ T cells reveals separate clusters. A Heatmap displaying 237 DEGs between control and EGPA samples. B
PCA showing two well-defined clusters revealing distinct gene expression signatures between populations.
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Transcriptomic Profiling of Kidney Biopsies Implicates Th17 and IL-17 in
ANCA-Associated Vasculitis

Ivana Stojkic1, Arnon Arazi2, Huijuan Song3, Pearlly Yan4, Estela Puchulu-Campanella3, Hubao Wang3, Lynn Fussner3,
Brad Rovin3, Samir Parikh5, Stacy Ardoin6, Daniel Koboldt7, James Fitch7 and Salem Almaani8, 1Nationwide, Columbus,
OH, 2Feinstein Institutes for Medical Research, Melrose, MA, 3The Ohio State University, Columbus, OH, 4The Ohio State
University, Columbus, 5Ohio State University, Columbus, OH, 6Nationwide Children’s Hospital, Columbus, OH, 7Steve
and Cindy Rasmussen Institute for Genomic Medicine, Columbus, OH, 8The Ohio State University Medical Center,
Columbus, OH

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: ANCA-associated vasculitis (AAV) is a severe autoimmune disease targeting small vessels, with sig-
nificant kidney involvement. Despite current therapies, up to 28% of patients progress to end-stage renal disease. To identify
molecular pathways underlying AAV nephritis, we performed transcriptomic analysis of kidney biopsies from 22 patients
(20 at diagnosis, 2 at relapse).

Methods: RNA sequencing was performed on RNA extracted from clinically indicated FFPE kidney biopsies. Five pre-
implantation donor kidney biopsies were used as controls. Differentially expressed genes and pathways were identified
using DESeq2 and gene set enrichment analysis. Transcriptomic profiles were correlated to kidney pathology for pathway
analysis.

Results: Our cohort was predominantly female (13/23), White (21/23), and had a median age of 58 years. Compared to
controls, 491 genes were upregulated and 297 downregulated in AAV patients (log2 fold change > 1.0, FDR < 0.05).
MPO+ patients displayed 196 upregulated genes and 135 downregulated genes, while PR3+ patients had 413 upregulated
and 339 downregulated genes compared to controls. Principal component analysis segregated AAV from controls but not
MPO versus PR3 positive subgroups.

Consistent upregulation of immune genes including IL-17D, CD markers, and downregulation of IL10RA was observed.
There was upregulation of pathways related to systemic lupus erythematosus, NK cell cytotoxicity, chemokine signaling,
and B cell receptor signaling. Enrichment of genes associated with pattern recognition, antigen binding, and MHC class pro-
tein binding was consistently seen. Deconvolution by Cibersort confirmed diverse immune cell populations, including NK
cells, M2 macrophages, and plasma cells in kidney tissue of patients with vasculitis. Lastly, pathway analysis of correlations
to histology implicated Th17 pathways with percent sclerotic glomeruli and staph aureus infection with percent necrotic
glomeruli.
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Heat maps for A) all vasculitis patients (D for disease) versus healthy controls (C for control) B) MPO positive patients versus controls B) MPO pos-
itive versus PR3 positive patients Vst norm = variance stabilized transformed normalized counts
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Conclusion: Our data implicate Th17 pathway activation and immune cell infiltration in AAV pathogenesis and with the per-
centage of sclerotic glomeruli. Additionally, gene expression profiles do correlate with kidney damage. This study provides a
transcriptomic and immunological signature of AAV nephritis. Our study provides evidence that MPO and PR3 positive
patients do not segregate well on a genetic basis. Further investigations may facilitate improved stratification of patients
and guide therapeutic development.

Disclosure: I. Stojkic: None; A. Arazi: None;H. Song: None; P. Yan: None; E. Puchulu-Campanella: None;H.Wang:
None; L. Fussner: Amgen, 2, Takeda, 12, Fudning to VCRC (collaborative body); B. Rovin: F. Hoffmann-La Roche Ltd,
2, Genentech, Inc., 2; S. Parikh: Alexion, 2, Aurinia, 2, Kezar life sciences, 2; S. Ardoin: Childhood Arthritis and Rheu-
matology Research Alliance, 4; D. Koboldt: None; J. Fitch: None; S. Almaani: Amgen, 2, Aurinia, 2, Gilead, 5, Kezar,
2, Otsuka, 2.

Abstract Number: 2693

Risk Factors for Relapse in ANCA-Associated Vasculitis Among Patients
with Relapse After Induction of Remission with Rituximab

Ellen Romich1, Joshua Baker2, Ian Green2, Rennie Rhee2, Carol McAlear2, Ulrich Specks3, Rona Smith4, David Jayne4 and
Peter Merkel2, and the RITAZAREM Investigators, 1University of Pennsylvania, Media, PA, 2University of Pennsylvania,
Philadelphia, PA, 3Mayo Clinic, Rochester, MN, 4University of Cambridge, Cambridge, United Kingdom

Top 20 upregulated pathways by gene ontology biologic pathway (GO BP) analysis for A) vasculitis versus controls and B) MPO v PR3 (NES = nor-
malized enrichment score)
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Relapses are common in ANCA-associated vasculitis (AAV), both i) during maintenance treatment
after induction of remission, and ii) after immunosuppressive treatment is discontinued. Relapses remain difficult to predict,
so patients are often treated with prolonged immunosuppression. This study aimed to determine risk factors for relapse of
AAV after successful induction of remission with rituximab.

Methods: This is a post-hoc analysis of the RITAZAREM clinical trial, during which patients 15 years or older with AAV (gran-
ulomatosis with polyangiitis or microscopic polyangiitis) and current or historical positive test for anti-proteinase-3 (PR3) or
anti-myeloperoxidase (MPO) ANCA who achieved remission after induction with rituximab and glucocorticoids were ran-
domized at month 4 to receive 20 months of rituximab or azathioprine treatment, and were then observed after withdrawal
of treatment until relapse (BVAS/WG > 1) or up to 48 months. Rituximab was superior to azathioprine for maintenance of
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Figure 1. Adjusted odds ratios for relapse in RITAZAREM by next visit during the off-treatment phase using follow-up laboratory values. Adjusted
odds ratios for relapse by next visit for follow-up laboratory variables during the off-treatment phase (months 24-48). Each variable is included sep-
arately in a logistic GEE model, adjusting for treatment (rituximab vs. azathioprine), ANCA type, and month. Continuous laboratory values are stan-
dardized to Month 4 values (remission) to allow comparison of effect sizes. Presence of CD19+ B-cells is defined as ≥0.01 cells per 109/L or ≥1
percent. ANCA, anti-neutrophil cytoplasmic antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Ig, immunoglobulin; GEE,
generalized estimating equations; MPO, myeloperoxidase; PR3, proteinase-3; WBC, white blood cell.
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remission. Generalized estimating equations logistic regression was used to identify baseline and time-varying risk factors for
relapse by the next visit for the two study phases: maintenance (months 4-24) and off-treatment (months 24-48). Candidate
predictors included baseline data (demographics, disease characteristics, ANCA type, treatment assignment), variables
during follow-up (laboratory values, patient-reported outcomes), and change compared to Month 4.

Results: 170 patients with a median (IQR) age of 59 (48-68) years and disease duration of 5 (2-10) years were randomized
to rituximab or azathioprine (Table 1). There were 99 relapses, 46 during the maintenance phase. During the maintenance
phase, joint involvement (odds ratio (OR) [95% confidence interval (CI)]: 2.8 [1.1, 7.5], p=0.04) and higher patient global
assessment score (range 0-10) (OR [95% CI]: 1.1 [1.0, 1.2], p=0.04) associated with higher odds for relapse. Longer dis-
ease duration associated with lower odds for relapse (OR [95% CI]: 0.90 [0.86, 0.99], p=0.02), (Table 2). During the off-
treatment phase, presence of CD19+ B-cells (≥ 0.01 cells/109/L or ≥1%) associated with 2.8-fold increased odds of relapse
by next visit (OR [95% CI]: 2.8 [1.3, 6.3], p=0.01), and change in ANCA from negative to positive associated with 3.5-fold
increased odds of relapse (OR [95% CI]: 3.5 [1.4, 8.6], p=0.006) when assessed individually (Figure 1). After stratification
by treatment, the association with presence of CD19+ B-cells and change in ANCA was observed for the rituximab but
not the azathioprine group. In a multivariable model, the change in ANCA to positive and markers of immune reconstitution
(change in platelets and immunoglobulins) were associated with relapse by next visit (Table 2).

Conclusion: Risk factors for relapse in AAV differ according to treatment phase. Laboratory values anticipate subsequent
relapses during the off-treatment phase, including markers of inflammation and immune reconstitution. Return of ANCA
and B-cells is informative. These data support close monitoring of laboratory values at regular intervals to identify patients
at risk for relapse after withdrawal of treatment.

Disclosure: E. Romich: None; J. Baker: Cumberland Pharma, 2, Formation Bio, 2, Horizon, 5; I. Green: None;
R. Rhee: None; C. McAlear: None; U. Specks: Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Boehringer-Ingelheim,
1, 2, Bristol-Myers Squibb(BMS), 5, CSL Vifor, 1, Genentech, 5, GlaxoSmithKline(GSK), 5, Northstar Medical Radioiso-
topes, 5, Novartis, 5, NS Pharma, 5;R. Smith: GlaxoSmithKlein(GSK), 5, Union Therapeutics, 5;D. Jayne: Amgen, 2, 6,
AstraZeneca, 2, 6, Aurinia, 4, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, ChemoCentryx, 2, 6, Chi-
nook, 1, CSL Vifor, 2, GSK, 1, 2, 6, Novartis, 2, 6, Roche, 2, 6, Takeda, 1, 2, 6, Vifor Pharma, 2, 6; P. Merkel: AbbVie/
Abbott, 2, 5, Amgen, 2, 5, argenx, 2, AstraZeneca, 2, 5, Boehringer Ingelheim, 3, 5, Bristol Myers Squibb, 2, 5, Caba-
letta, 2, ChemoCentryx, 2, 5, CSL Behring, 2, Dynacure, 2, Eicos, 5, Electra, 5, EMDSerano, 2, Forbius, 2, 5, Genen-
tech/Roche, 2, 5, Genzyme/Sanofi, 2, 5, GSK, 2, 5, HiBio, 2, Immagene, 2, InflaRx, 2, 5, Jannsen, 2, Kiniksa,
2, Kyverna, 2, Magenta, 2, MiroBio, 2, Neutrolis, 2, Novartis, 2, NS Pharma, 2, Pfizer, 2, Q32, 2, 11, Regeneron,
2, Sanofi, 5, Sparrow, 2, 11, Takeda, 2, 5, Talaris, 2, UpToDate, 9, Visterra, 2.

Abstract Number: 2694

Associations Between Immune Checkpoint Molecules and Nasal
Microbiome in ANCA-associated Vasculitis

Yoichi Nakayama1, Mirei Shirakashi2, Erika Furukawa3, Chikako Endo4, Tsuneo Sasai5, Yuya Tabuchi4, Ryosuke Hiwa5,
Hideaki Tsuji5, Koji Kitagori6, Shuji Akizuki7, Ran Nakashima5, KosakuMurakami3, Hajime Yoshifuji5 and Akio Morinobu8,
1Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine, Hirakata-shi,
Osaka-fu, Japan, 2Department of Rheumatology and Clinical Immunology, Kyoto University Graduate School of
Medicine, Kyoto, 3Division of Clinical Immunology and Cancer Immunotherapy, Center for Cancer Immunotherapy and
Immunobiology, Graduate School of Medicine, Kyoto University, Kyoto, Kyoto, Japan, 4Department of Rheumatology
and Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto, Kyoto, Japan, 5Department of
Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto, Japan, 6Occupational
Welfare Division, Agency for Health, Safety and Environment, Kyoto University, Kyoto, Kyoto, Japan, 7Department of
Rheumatology and Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto City, Japan, 8Department
of Rheumatology and Clinical Immunology, Graduate School of Medicine, Kyoto University, Kyoto, Japan., Kyoto, Japan
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Among patients with ANCA-associated vasculitis (AAV), several exhibit sinonasal involvement,
especially in granulomatosis with polyangiitis (GPA) and eosinophilic granulomatosis with polyangiitis (EGPA). A recent study
suggested that programmed death ligand 1 (PD-L1) expression in neutrophils is associated with dysfunction of NET degra-
dation. Another study revealed that neutrophils from AAV patients highly expressed CD47 (the "don’t eat me" signal) and
escaped from efferocytosis by macrophages expressing SIRPa, a ligand of CD47. Although several studies have shed light
on the host microbiome, the connections between the nasal microbiome and autoimmune diseases remain frontier. We
aimed to elucidate the association between the nasal microbiome and AAV (GPA, EGPA, and microscopic polyangiitis
[MPA]) using next-generation sequencing and assessed correlations between these taxa and immune checkpoint molecules
(PD-L1, CD47, and SIRPa).

Table 1. Demographic characteristics of patients with ANCA-associated vasculitis (AAV).

Figure 1. The bar plot of relative abundances of species in each AAV.
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Methods: This is a cross-sectional study. The nasal microbiome was compared among GPA, EGPA, and MPA. All patients
with AAV were diagnosed based on Watts’ algorithm. Nasal samples were collected through oropharyngeal swabbing and
analyzed by sequencing the bacterial 16S rDNA gene (V3-V4 region). Amplicon sequence variants (ASVs) were assigned in
QIIME2 (2023.2) using the Greengenes 13_8. Bacterial taxa were assessed in the following analysis if their median abun-
dance was >0% (relatively rare taxa was excluded). In each patient, monocytes, normal-density granulocytes (NDG) and
low-density granulocytes (LDG) were isolated from peripheral blood using separation liquid. PD-L1, CD47, and SIRPa
expression were assessed by flowcytometry.

Results: A total of 45 AAV patients were enrolled in the study (8 GPA, 16 EGPA, and 21 MPA). Demographic characteristics
of patients are shown in Table 1. The bar plot of relative abundances of species is shown in Figure 1. The heatmap of cor-
relations between nasal taxa and immune checkpoint molecule expressions is shown in Figure 2. Positive correlations
between unclassified Propionibacteriaceae and CD47 of NDG and LDG, and SIRPa of monocytes were found in EGPA.
CD47 of LDG showed a positive correlation with unclassified Stahpylococcus in GPA, while CD47 of NDG showed the
opposite result. Positive correlation between unclassified Propionibacteriaceae and SIRPa of monocytes were found in
GPA. Positive correlation between Corynebacterium accolens and PD-L1 of LDG, but not of NDG, was found in GPA.
Unclassified Propionibacteriaceae was identified as Propionibacterium acnes and unclassified Staphylococcus was identi-
fied as Staphylococcus pettenkoferi using the Basic Local Alignment Search Tool (BLAST).

Conclusion:GPA showed distinct nasal microbiome components compared to MPA and EGPA. GPA and EGPA were sug-
gested to be associated with the expression of immune checkpoint molecules on immune cells in relation to certain specific
nasal bacteria, whereas no significant results were obtained for MPA. These results suggest that interactions between the
nasal microbiome and host immune systems may differ in each AAV.

Disclosure: Y. Nakayama: None; M. Shirakashi: None; E. Furukawa: None; C. Endo: None; T. Sasai: None;
Y. Tabuchi: AbbVie/Abbott, 5, 6, 7, Alexion, 2, 6, Astellas, 6, Daiichi Sankyo, 6, Eisai, 7, Janssen, 6, 7, Kyowa Kirin,
6, Novartis, 6, 7, Pfizer, 6, Taisho, 6, UCB, 6; R. Hiwa: None; H. Tsuji: None; K. Kitagori: None; S. Akizuki: None;
R. Nakashima: None; K. Murakami: None; H. Yoshifuji: None; A. Morinobu: None.

Figure 2. The heatmap of correlation between nasal taxa and immune checkpoint molecule (PD-L1, CD47, and SIRPa) expressions in low-density
granulocytes (LDG), normal-density granulocytes (NDG), and monocytes (mono).
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Late-Breaking Abstracts

Abstract Number: L01

Targeted Exosite Inhibition of STING Activation of TBK1 Selectively Blocks
Type I Interferon and NFκB Responses for Treatment of Autoimmune
Diseases

Matthew Martin1, Erik Wilker1, Diana Gikunju1, Usha Narayanan1, Unnati Pandya1, Vijetha Prakash1, Ashley Edwards1,
Sameer Kawatkar1, Tenghui Chen1, Ragunath Chandran1, Sai Sunder1, Sumathi Biradar1, Joerg Distler2, Alexandra
Joseph1, Stephanos Ioannidis1 and Bhavatarini Vangamudi1, 1Exo Therapeutics, Cambridge, MA, 2Exo Therapeutics,
Düsseldorf, Germany

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The cGAS-TBK1-STING pathway senses nucleic acids for innate immunity. Aberrant activation of
the pathway is linked to autoimmune diseases including Systemic and Cutaneous Lupus (SLE and CLE), Systemic Sclero-
derma (SSc), and Sjögren’s Syndrome. To overcome the existing challenges to inhibit this pathway, we discovered novel
"exosite" inhibitors of TBK1 (EXO-TBKi) that disrupt STING-mediated TBK1 activation. EXO-TBKi potently and selectively
inhibit pathogenic effects of TBK1-STING (Type-I IFN, NFkB, and markers of fibrosis), while sparing desirable antiviral and
autophagy functions to improve the therapeutic window of TBK1 inhibition. We evaluated the efficacy of EXO-TBKi for inhi-
bition of inflammatory signals in cellular, murine models and patient samples.

Methods: Utilizing a proprietary platform, we identified a plausible druggable exosite pocket, with biological function to
inhibit STING mediated TBK1 activation. Incorporation of exosite specific assays in the ligand-finding campaign led to dis-
covery of TBK1 selective exosite series. Rational and structure-based drug design resulted in identification of novel TBK1
inhibitors with exquisite binding affinity to exosite pocket. EXO-TBK1i were characterized in immortalized and primary
immune cellular models for inhibition of Type-I IFN, NFkB markers upon STING activation. To investigate efficacy in a disease
setting, we evaluated activity in SLE patient derived whole blood and PBMC, and SSc patient derived fibroblasts. Addition-
ally, we assessed impact of EXO-TBK1i in TREX1 knock out mouse model, a lupus relevant model of interferonopathy.

Results: EXO-TBK1i display exquisite exosite binding affinity (IC50 < 0.009 μM), that translates into nM potencies in cells
(THP1, primary human monocytes and mouse macrophages) measuring IFN responses upon STING activation. No kinase
activity detected when profiled in a kinome panel. Compounds display dose-dependent inhibition of p-TBK1, p-STING, p-
IRF3 and p-P65 in THP1 cells. EXO-TBK1i demonstrate differential activity compared to TBK1 active site and STING inhibitor.
EXO-TBK1i preserve autophagy, and spare RIG-I/TBK1 activity with 100-fold selectivity. Dose dependent suppression of
pSTING and pTBK1 and inflammatory cytokines observed in a DMXAA mouse model. EXO-TBKi robustly inhibit Type-1 IFN
and NFkB activation in SLE patient whole blood and PBMC. Similarly, EXO-TBK1i significantly suppressed pathway activation,
and expression of disease associated markers in SSc patient derived and healthy fibroblasts. Further, when dosed orally, EXO
TBK1i suppresses heart inflammation in TREX1 knock out mice, with dramatic reduction of IFNβ, CXCL-10, CXCL-9 and IFIT1.

Conclusion: We discovered novel TBK1 inhibitors that selectively and potently inhibit the TBK1-STING pathway via
specific inhibition of interferon and NF-κB while sparing the non-disease relevant functions of the kinase, a first-in-class
mechanism that offers highest therapeutic benefit. We demonstrate efficacy across preclinical models and are
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progressing towards developmental candidate nomination for clinical opportunity in auto-immune diseases such as
lupus, SSc and Sjogren’s.

Disclosure: M. Martin: Exo Therapeutics, 3; E. Wilker: Exo Therapeutics, 3; D. Gikunju: Exo Therapeutics, 3; U. Naraya-
nan: Exo Therapeutics, 3;U. Pandya: Exo Therapeutics, 3; V. Prakash: Exo Therapeutics, 3; A. Edwards: Dyne Therapeu-
tics, 3, Exo Therapeutics, 3; S. Kawatkar: Exo Therapeutics, 3, Novartis, 3; T. Chen: Exo Therapeutics, 3; R. Chandran:
Exo Therapeutics, 3; S. Sunder: AstraZeneca, 3, Exo Therapeutics, 3; S. Biradar: Exo Therapeutics, 3; J. Distler: 4D Sci-
ence, 3, AbbVie/Abbott, 1, 2, 6, Active Biotech, 1, 2, 6, Anamar, 1, 2, 5, 6, Argenx, 5, ARXX, 1, 2, 5, 6, AstraZeneca, 1, 2, 6,
Bayer Pharma, 1, 2, 5, 6, Boehringer Ingelheim, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 5, Calliditas Therapeutics, 1, 2, 6,
Cantargia, 5, Celgene, 1, 2, 5, 6, CSL Behring, 5, Exo Therapeutics, 12, contract research through 4D science, FibroCure,
3, Galapagos, 1, 2, 5, 6, Genentech, 1, 2, 6, GlaxoSmithKlein(GSK), 1, 2, 5, 6, Inventiva, 1, 2, 5, 6, Janssen, 1, 2, 6, Kiniksa,
5, Lassen, 5, Novartis, 1, 2, 6, Pfizer, 1, 2, 6, RedX, 5, Roche, 1, 2, 6, Sanofi-Aventis, 5, UCB, 1, 2, 5, 6; A. Joseph: Exo
Therapeutics, 1, 2, 3, Photys Therapeutics, 3; S. Ioannidis: Astellas Pharma, 3, Exo Therapeutics, 3; B. Vangamudi: Exo
Therapeutics, 3.

Abstract Number: L02

Persistent Articular Infection and Host Reactive Responses Contribute to
Brucella-Induced Spondyloarthritis in SKG Mice

Jerome Harms1, Jens Eickhoff1, Thomas Warner1 and Judith Smith2, 1University of Wisconsin-Madison, Madison, WI,
2University of Wisconsin, Madison, WI

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM
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Background/Purpose: Brucellosis, one of the most prevalent zoonotic diseases worldwide, often results in osteoarticular
complications including large joint and axial arthritis mimicking spondyloarthritis (SpA). Greater understanding of Brucella
SpA may reveal common mechanisms with rheumatologic SpA and yield insight into how host-pathogen interactions drive
SpA. As previous Brucella mouse models were problematic, we developed a new one using SpA susceptible SKG mice. In
this study, in addition to initial characterization of the model, we sought to determine if Brucella SpA reflected persistent
infection or a reactive process.

Methods: SKG mice of both sexes were infected with various species of Brucella varying in human virulence and monitored
for weight loss, arthritis (score and changes in paw widths), eye inflammation and rash for 12 weeks. New bone formation
was detected by micro-CT. Viable infection was assessed by colony forming units (CFU) in paws and spleen and in vivo
imaging (IVIS) of luminescent Brucella.

Results: B. melitensis infection resulted in fully penetrant, readily scoreable disease involving large joint wrist and foot arthri-
tis, peri-ocular inflammation, occasional scaly paw rash, and florid new bone formation (Figure 1). B. abortus elicited more
variable disease, and B. neotomae revealed sex differences, with more penetrant and severe disease in females. Heat-killed
Brucella did not induce arthritis, evincing a requirement for viable infection. Also, the prevalence and severity of B. neotomae
disease exhibited a dose response. Splenic CFU correlated well with final clinical score at 12 weeks (rs=0.79 and p< 0.001,
Figure 2). On the other hand, in vivo imaging using luminescent B. neotomae revealed rapid colonization of the paws by one

Figure 1. Clinical disease induced by B. melitensis infection
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week post-infection, more than a month prior to arthritis onset. Luminescence levels decreased after 2 weeks and then
remained relatively static, even as clinical scores increased (Figure 3). Thus, the degree of arthritis did not strictly correlate
with degree of paw infection but suggested an additional reactive component. Further, in examining a Brucella ΔTcpB

Figure 2. Requirement for live infection and correlation with splenic CFU

Figure 3. In vivo imaging
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mutant lacking a Type IV secretion system-dependent effector, mice displayed an intermediate arthritis phenotype without
significant differences in splenic CFU.

Conclusion: Together these data suggest Brucella induced SpA reflects both persistent colonization as well as excess host
reactivity. Moreover, the sensitivity of the SKG model to different bacterial species and mutants will provide new opportuni-
ties for dissecting the correlates of Brucella virulence and the host immunity that drive the development of SpA.

Disclosure: J. Harms: None; J. Eickhoff: None; T. Warner: None; J. Smith: None.

Abstract Number: L03

CD9 Expressing T Follicular Helper Cells Are a Highly Functional Subset
Expanded in Systemic Lupus Erythematosus

Kyleigh Brimmer1, Olivia Antao1, Daniel Mayer1, Gina Sanchez1, Rebecca Francis1, Htay Htay Kyi2, Mary Salim2, Boyan
Xia2, Eugenio Capitle2 and Jason Weinstein1, 1Center for Immunity and Inflammation, Rutgers New Jersey Medical
School, Newark, NJ, 2Division of Allergy, Immunology and Rheumatology, University Hospital, Newark, NJ

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is characterized by the generation of autoantibodies that pro-
mote tissue injury. The development of pathogenic autoantibody-secreting B cells in lupus requires T follicular helper (Tfh) cells.
Tfh cells are expanded in lupus patients with active disease and produce the cytokines IL-21 and IFN-γ that drive B cell differ-
entiation into double negative memory (DN2) B cells, which become autoantibody-secreting cells. The regulation of pathogenic
cytokine production in Tfh cells and a way to specifically target the subset producing IL-21 and IFN-γ is unknown. CD9 is a tet-
raspanin, shown to accumulate on activated CD4+ T cells at the immunological synapse, playing a role in their cytokine produc-
tion. We identified a novel CD9-expressing Tfh cell population and assessed their role in lupus pathogenesis.

Methods: The frequency of CD9+ Tfh cells and their IL-21 and IFN-γ production was measured by flow cytometry from B6.
Sle1.Yaa lupus mice at 2, 4, and 6 months of age. For assessing CD9+ circulating Tfh (cTfh) cells and DN2 B cells from
patients with SLE, PBMCs were collected from patients on low doses of prednisone and hydroxychloroquine and excluding
participants on immunomodulatory agents. DN2 B cell and cTfh cell phenotypes were assessed by flow cytometry or func-
tionally by co-culturing experiments.

Results: We identified a distinct CD9-expressing Tfh cell (CD9+) population in murine lupus and found that they were the pri-
mary population of IL-21 and IFN-γ secreting-Tfh cells (Fig 1A, B). Comparison of CD9- and CD9+ Tfh cells revealed that
CD9+ Tfh cells were more migratory to the chemokines CXCL12 and CXCL13 and expressed elevated levels of the integrin
VLA-4. RNA and ATAC sequencing showed that compared to the CD9- population, CD9+ Tfh cells are a transcriptionally
and epigenetically distinct population with increased cellular activation and effector Tfh cell function. Furthermore, the dele-
tion of CD9 did not alter Tfh cell development but led to reduced IL-21 and IFN-γ production from Tfh cells and a specific
decrease in the frequency of pathogenic DN2 B cells. We next assessed CD9+ Tfh cells from the PBMCs of SLE patients
and found an expansion of CD9+ cTfh cells and CD9+ T peripheral helper (Tph) cells compared to healthy controls (Fig
1C). The increased frequency of CD9+ cTfh cells in lupus patients was positively correlated to the increased DN2 B cell pop-
ulation. Moreover, co-culturing CD9+ or CD9- cTfh cells with DN2 B cells from lupus patients demonstrated that these B cells
required the CD9+ cTfh and not CD9- cTfh cells for survival.

5469

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Conclusion: CD9 on Tfh cells identifies the pathogenic cytokine-producing population and regulates Tfh cell cytokine pro-
duction. Additionally, CD9+ Tfh cells are an enhanced effector Tfh cell subset compared to the CD9- population. CD9+ Tfh
cells remain elevated throughout the disease in murine lupus and are increased in the circulation of lupus patients, enhancing
the survival of DN2 B cells. This data supports the conclusion that the CD9+ Tfh cell subset may be critical for driving disease
and provides the foundation for generating novel targeted therapeutic interventions and diagnostic techniques targeting
pathogenic Tfh cells.

Disclosure: K. Brimmer: None;O. Antao: None; D. Mayer: None;G. Sanchez: None; R. Francis: None; H. Kyi: None;M.
Salim: None; B. Xia: None; E. Capitle: None; J. Weinstein: None.

Abstract Number: L04

Performance of an Artificial Intelligence Model Compared to Multiple
Human Experts in Scoring Synovitis Severity and Osteophyte Severity on
Joint Ultrasound Images

Anders Weber1, Mads Ammitzbøll Danielsen2, Bill Aplin Frederiksen3, Hilde Berner Hammer4, Benjamin Schultz
Overgaard3, Lene Terslev2, Thiusius Rajeeth Savarimuthu5 and Soren Andreas Just3, 1ROPCA, Odense, Denmark,
2Center for Rheumatology and Spine Disease, Rigshospitalet, Glostrup, Denmark, 3Section of Rheumatology,
Department of Medicine, Svendborg Sygehus OUH, Svendborg, Denmark, 4Center for Treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, Faculty of Medicine, University of Oslo,
Oslo, Norway, 5Mærsk Mc-Kinney Møller Institute, University of Southern Denmark, Odense, Denmark
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Figure 1. CD9+ Tfh cells are major cytokine producers in murine lupus-prone models and are expanded in lupus patients. (A) Sle1.Yaa or B6 mice
were sacrificed at 6 months of age. Splenic Tfh cells were stained for CD9. (B) Sle1.Yaa mice were sacrificed at 6 months of age. IL-21 and IFN-γ
were measured in splenic CD9+ and CD9- Tfh cells by intracellular staining. (C) PBMCs were isolated from the blood of SLE patients or healthy
controls cTfh (CD45RA- CCR7loCXCR5hiPD-1hi) and Tph (CD45RA- CCR7loCXCR5loPD-1hi) were stained for CD9 by flow cytometry.
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Background/Purpose: To evaluate the agreement of an artificial intelligence (AI) model designed to assess greyscale and
Doppler synovitis severity and osteophyte severity in hand joints compared to human expert raters, using a consensus score
as the gold standard.

Methods: Ultrasound images of metacarpophalangeal (MCP), proximal interphalangeal (PIP), distal interphalangeal (DIP),
and interphalangeal (IP) joints were collected from patients with hand pain. Rheumatologists, all EULAR-certified ultrasound
instructors, scored the images for synovial hypertrophy (SH) (5 raters), Doppler activity (3 raters), and osteophyte severity (4
raters) on a scale from 0 to 3 using the Global OMERACT-EULAR Synovitis Score (GLOESS) and the corresponding osteo-
phyte scoring system. The AI model was trained, validated, and tested on 7314 images. The disease classifications of the AI
model were tested against the raters on 1280 ultrasound images to assess SH, 840 ultrasound videos to assess Doppler
activity and 351 ultrasound images to assess osteophytes. The agreement with the consensus was calculated as the AI’s
average agreement with all raters. Performance metrics, including Cohen’s Kappa, Percent Exact Agreement (PEA), Percent

Performance metrics for synovial hypertrophy, Doppler activity, and osteophyte scoring for the AI and human raters, with 95% confidence
intervals.

5471

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Close Agreement (PCA), sensitivity, specificity, Positive Predictive Value (PPV), and Negative Predictive Value (NPV), were
calculated with 95% confidence intervals (CI).

Results: As illustrated in Figure 1, the AI and human raters achieved comparable results across all metrics.

SH: The AI vs. consensus showed a Kappa of 0.39 (95% CI: 0.35–0.44), PEA of 51.77% (95% CI: 48.83–54.70%), PCA of
91.03% (95% CI: 89.21–92.63%), sensitivity of 46.19% (95% CI: 39.13–53.32%), and specificity of 90.43% (95% CI:
88.35–92.25%).

Doppler Activity: The AI vs. consensus had a Kappa of 0.61 (95% CI: 0.54–0.67), PEA of 80.49% (95% CI: 77.51–83.22%),
PCA of 97.13% (95% CI: 95.69–98.18%), sensitivity of 67.31% (95% CI: 51.86–80.24%), and specificity of 96.29% (95%
CI: 94.65–97.52%).

Osteophyte Grading: The AI vs. consensus showed a Kappa of 0.55 (95% CI: 0.46–0.63), PEA of 70.69% (95% CI: 65.57–
75.45%), PCA of 96.28% (95% CI: 93.70–98.01%), sensitivity of 56.43% (95% CI: 31.56–73.36%), and specificity of
95.36% (95% CI: 92.44–97.36%).

These metrics, along with overlapping 95% confidence intervals depicted in Figure 1, indicate that the AI’s performance is
comparable to that of experienced human raters across all metrics.

Conclusion: The AI model performed at the level of expert human raters in assessing synovial hypertrophy, Doppler activity,
and osteophyte severity in hand joints. This suggests that AI can be a reliable tool for evaluating joint ultrasound images,
potentially aiding clinical decision-making by providing consistent and standardized assessments.

Disclosure: A. Weber: ROPCA ApS, 3; M. Ammitzbøll Danielsen: None; B. Aplin Frederiksen: None; H. Berner Ham-
mer: None; B. Schultz Overgaard: None; L. Terslev: None; T. Rajeeth Savarimuthu: Ropca ApS, 8; S. Just: ROPCA,
2, 8.

Abstract Number: L05

Prolonged Plasma Urate-Lowering After a Single Intravenous
Administration of PRX-115, a Novel PEGylated Uricase, in Participants
with Elevated Urate Levels

Christian Schwabe1, Orit Cohen Barak2, Alexandra Cole3, Hadar Reuveni2, Liron Shelev2, Liora Blinder-Haddad2 and
Nicola Dalbeth4, 1NZCR, Auckland, New Zealand, 2Protalix Ltd, Karmiel, Israel, 3NZCR, Christchurch, New Zealand,
4University of Auckland, Auckland, New Zealand

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: PEGylated uricases have already demonstrated therapeutic modality in the treatment of refractory
gout patients. PRX-115 is a recombinant homotetrameric uricase enzyme, produced from Candida utilis using a proprietary
plant cell-based expression system. The enzyme is uniquely modified post purification with exclusive polyethylene glycol
(PEG) molecules. PRX-115 is designed to have high specific activity, increased stability and reduced immunogenic potential.
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Methods: A first-in-human single ascending dose, double-blinded, study (FIH-SAD, NCT05745727) was conducted to
assess the safety, tolerability, pharmacokinetics (PK), and pharmacodynamics (PD) of PRX-115 following a single intrave-
nous (IV) infusion. The study recruited 64 participants, largely with elevated urate ( >6.0 mg/dL), randomized to PRX-115
or placebo in a 3:1 ratio (8 cohorts; 6 participants on active and 2 on placebo per cohort). Participants were followed for
85 days (12 weeks). Data from the initial seven cohorts (total of 56 participants) is presented below (data from the complete
study will be presented at the conference).

Results: Key results from the initial seven cohorts indicate that single ascending doses of PRX-115 were generally well-tol-
erated. Overall, 11 (26%) participants treated with PRX-115 reported a total of 18 related Treatment Emergent Adverse
Events (TEAEs), the majority being mild to moderate and transient in nature. One serious adverse event (SAE, anaphylactic
reaction) occurred at a low dose, immediately following the commencement of the infusion. The SAE was fully resolved
and the participant continued in the study. PRX-115 exposure increased in a dose–dependent manner with maximal con-
centrations observed, in general, immediately post-infusion, and with quantifiable concentrations up to 85 days (12 weeks)
post dosing at the high doses. In all tested doses, a single dose of PRX-115 rapidly reduced plasma urate below 6.0 mg/dL.
The urate-lowering effect and the duration of the response were dose-dependent, with urate concentrations below 6.0 mg/
dL that lasted for 12 weeks (Figure 1).

Conclusion: The results from the initial seven cohorts of this FIH-SAD study demonstrate that PRX-115 has the potential to
be a promising treatment option for patients with gout, and may be able to offer a wide dosing interval. Further studies are
warranted to confirm these findings and to establish the long-term safety and efficacy of PRX-115 in gout patients.

Disclosure: C. Schwabe: None; O. Cohen Barak: Protalix Ltd, 3, 11; A. Cole: None; H. Reuveni: Protalix Ltd, 3; L. She-
lev: Protalix Ltd, 3; L. Blinder-Haddad: Protalix Ltd, 3, 11; N. Dalbeth: Protalix, 2.

Abstract Number: L06

Distinct Cytokine and Cytokine Receptor Expression Patterns
Characterize Different Subtypes of Inflammatory Myopathies

Raphael Kirou1, Iago Pinal-Fernandez1 and Andrew Mammen2, 1NIAMS/National Institutes of Health, Bethesda, MD,
2NIH, Bethesda, MD
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Figure 1: Mean Plasma Urate Concentrations Over Time
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Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Myositis is a term for a heterogeneous group of inflammatory myopathies, each with characteristic
clinical manifestations, histopathological features, and autoantibodies, including myositis-specific autoantibodies (MSAs).
Despite the increasing use of targeted therapeutics, few studies have comprehensively examined subtype-specific muscle
expression of inflammatory mediators that could serve as targets for these agents. In this study, we perform a large RNA
sequencing (RNA-seq) analysis to identify cytokines, cytokine receptors, and checkpoint genes specific to each myositis
subtype.

Methods: RNA-seq was performed onmuscle biopsy samples from 669 patients, including 105 with dermatomyositis (DM),
80 with immune-mediated necrotizing myopathy (IMNM), 65 with anti-synthetase syndrome (AS), 53 with inclusion body
myositis (IBM), and 19 with anti-PM/Scl overlap myositis (PM/Scl), as well as 310 with other inflammatory or genetic myop-
athies, and 37 healthy controls (NT). Myositis groups of interest were also subdivided by MSAs. RNA-seq expression data
was analyzed for a list of 339 genes encoding cytokines (202), cytokine receptors (130), and checkpoint genes (7). Myositis
subtype-specific genes were identified from this list by finding genes that were differentially expressed in each subtype com-
pared to all other samples and compared to NT (α< 0.001).

Results: Clinical groups and antibody groups analyzed are shown in Table 1. Differentially overexpressed genes for each
subtype are shown in Table 2. IBM patients had the most differentially overexpressed genes (70) among all subtypes. The
top 10 genes in IBM were notable for several TH1-associated genes, including the TH1 markers CXCR3 and CCR5 (and
its ligand CCL5), IFNG, and the IFNG-inducible chemokine CXCL9. TH1-associated genes in IBM were strongly correlated
with markers of muscle regeneration and markers of T cells, macrophages, and dendritic cells. IBM patients also displayed
differential overexpression of the dendritic cell marker XCR1, and both its ligands, XCL1 and XCL2, underlying the impor-
tance of dendritic cells in promoting inflammation in IBM. Among the other groups, anti-Jo1 and anti-PM/Scl patients also
exhibited overexpression (to a lesser extent) of a similar set of TH1-associated genes, while DM patients exhibited overex-
pression of a different set of TH1-associated genes, including CXCL10, CXCL11, and IL12RB2 (Figure 1).

Conclusion: Our analysis reveals inflammatory mediators distinctly overexpressed in different myositis subtypes, as well as
others with shared overexpression between subtypes. Although some myositis subtypes are associated with autoanti-
bodies that are thought to exert pathogenic effects on their target proteins, the pathophysiology of IBM is less understood.
Our findings add support to evidence of predominantly TH1-mediated inflammation in IBM, with key involvement of IFN-γ,
the CCL5-CCR5 axis, and dendritic cells. Our findings for IBM and for other autoimmune myopathies reveal key mediators
of inflammation that could serve as targets for targeted therapeutic agents in myositis.
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Disclosure: R. Kirou: None; I. Pinal-Fernandez: None; A. Mammen: None.

Abstract Number: L07

The Classification Criteria for Anti-Synthetase Syndrome (Class) Project

Giovanni Zanframundo1, Sara Faghihi Kashani2, Akira Yoshida3, Eduardo Dourado4, Iazsmin Bauer Ventura5, Daphne
Rivero Gallegos6, Aravinthan Loganathan7, Gianluca Sambataro8, Francisca Bozan9, Sangmee Bae10, Darosa Lim11,
Marta Cheli12, Yasuhiko Yamano13, Francesco Bonella14, Tamera Corte15, Tracy J. Doyle16, David Fiorentino17, Miguel
Gonzalez-Gay18, Marie Hudson19, Masataka Kuwana20, Ingrid Lundberg21, Andrew Mammen22, Neil McHugh23,
Frederick Miller24, Carlomaurizio Montecucco1, Chester Oddis25, Jorge Rojas-Serrano6, Jens Schmidt26, Carlo Alberto
Scirè27, Albert Selva-O’Callaghan28, Victoria Werth11, Davide Rozza29, Monica Morosini30, Sara Bozzini30, Lorenzo
Cavagna1, Rohit Aggarwal25 and the CLASS project investigators, 1Università di Pavia, Fondazione IRCCS Policlinico San
Matteo, Pavia, Italy, 2University of Pittsburgh School of Medicine, Pittsburgh, PA, USA and University of California, San
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Francisco, CA, 3Nippon Medical School Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan, 4Unidade Local de Saùde
da Regiao de Aveiro and Aveiro Rheumatology Research Centre, Aveiro, Portugal; Universidade de Lisboa, Lisboa,
Portugal, 5University of Chicago, Chicago, IL, 6Instituto Nacional de Enfermedades Respiratorias, Ismael Cosío Villegas,
Mexico City, Mexico, 7Royal National Hospital for Rheumatic Diseases and University of Bath, UK; Arthritis Australia,
Broadway, Glebe, NSW, Australia, 8University of Enna "Kore", Enna, Italy, 9Hospital Clinico Universidad de Chile, Santiago
de Chile, Chile, 10UCLA, Los Angeles, CA, 11University of Pennsylvania, Philadelphia, PA, 12Fondazione IRCCS Istituto
Neurologico C. Besta, Milano, Italy, 13Tosei General Hospital, Aichi, Japan, 14University of Duisburg-Essen, Essen,
Germany, 15Royal Prince Alfred Hospital and University of Sydney, Sydney, Australia, 16Brigham and Women’s Hospital,
Boston, MA, 17Stanford University, Redwood City, CA, 18IIS-Fundaci�on Jiménez Díaz, Madrid, Spain, 19McGill University,
Montreal, QC, Canada, 20Nippon Medical School Graduate School of Medicine, Tokyo, Japan, 21Karolinska Institutet,
Stockholm, Sweden, 22NIH, Bethesda, MD, 23University of Bath, Bath, United Kingdom, 24NIH, NIEHS, Durham, NC,
25University of Pittsburgh, Pittsburgh, PA, 26University Medical Center Goettingen, Goettingen, Germany, 27Univeristy of
Milano Bicocca, Milan, Italy and IRCCS San Gerardo dei Tintori Foundation, Monza, Italy, 28Hospital Universitari Vall
d’Hebron, Barcelona, Spain, 29Italian Society for Rheumatology, Milano, Italy, 30Fondazione IRCCS Policlinico San Matteo
Hospital of Pavia, Pavia, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: The aim of this study was to develop and validate new classification criteria for Anti-Synthetase Syn-
drome (ASSD) using data and consensus driven methodologies and global participation.

Methods: A literature review identified features used to define ASSD and develop initial variable list, which was used for data
collection of cases and controls.

Two distinct but complementary approaches were adopted to develop new candidate criteria: data-driven analysis of
patient information and multi-criteria decision analysis (MCDA) under steering committee (SC) involving expert rheumatolo-
gists, dermatologists, neurologists, and pulmonologists worldwide.

Data on ASSD cases and controls (mimickers of ASSD) were collected through RedCap database. Patient information
included demographics, symptoms, laboratory tests, and anti-synthetase antibody results. A preliminary univariate analysis
was conducted to inform a multivariate analysis resulting in the data-driven candidate model using derivation dataset fol-
lowed by internal validation. The MCDA method involved ranking and scoring the importance of different clinical features
for ASSD classification, resulting in weighted score-based criteria followed by internal validation on clinical vignette.

Patients’ serum was tested for anti-synthetase antibodies using a central gold standard method to develop a Gold standard
dataset for validation. Cases and controls not used for derivation developed an independent validation cohort.

The experts selected the best model through a Consensus Conference performed with Nominal Group Technique.

Results: CLASS project database included 120 variables collected on cases (N=1952) and controls (N=2097), with 19% of
patients centrally tested for antibodies. A SC comprising of 20 prominent myositis experts, identified one and three candi-
date models from the data-driven and the MCDA approaches, respectively.

After discussion and refinement, consensus was developed on a final set of criteria based on its face validity, ease of use,
feasibility and performance in both MCDA-based clinical vignettes and real-world data (Fig. 1).
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Figure 1: The classification criteria for Anti-synthetase syndrome

Figure 2: performance of Define ASSD on A) Independent validation dataset and B) Gold standard dataset
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The final criteria define two levels of classification: Probable and Definite ASSD. Both levels require the presence of at least
one core clinical feature (arthritis, myositis, or lung disease) and assign points based on additional features and anti-synthe-
tase antibody status. In addition, definite ASSD requires confirmation by anti-synthetase antibody testing. The criteria for
Definite ASSD displayed a sensitivity/specificity of 86.8/99.2% on the independent validation dataset and 94.3/99.7% on
the gold standard dataset. The criteria for Probable ASSD displayed a sensitivity/specificity of 92.7/87.3% on the indepen-
dent validation dataset and 97.5/87.5% on the gold standard dataset (Fig. 2 and 3).

Conclusion: Novel, data and consensus driven classification criteria for ASSD have been established with excellent validity,
feasibility and global consensus. These criteria should improve the consistency and accuracy of ASSD classification across
the world and facilitate future research.

The project was funded by ACR/EULAR and ASSD criteria will be submitted for their approval.

Disclosure: G. Zanframundo: None; S. Faghihi Kashani: None; A. Yoshida: None; E. Dourado: None; I. Bauer Ventura:
None; D. Rivero Gallegos: None; A. Loganathan: None; G. Sambataro: Boehringer-Ingelheim, 6; F. Bozan: None; S.
Bae: None; D. Lim: None; M. Cheli: None; Y. Yamano: None; F. Bonella: AstraZeneca, 12, support for attending meet-
ings/travel, Atyr, 12, Support for attending meetings and/or travel, Boehringer-Ingelheim, 1, 2, 6, 12, support for attending
meetings/travel, Bristol-Myers Squibb(BMS), 1, 2, Sanofi, 1, 2, 6, Savara Pharma, 2, 12, Support for attending meetings

Figure 3: performance of Probable ASSD on a) Independent validation dataset and b) Gold standard dataset
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and/or travel; T. Corte: 4D, 2, 5, Avalyn Therapeutics, 1, 2, 5, Boehringer-Ingelheim, 1, 2, 5, 6, 12, support for attending
meetings/travel, Bridge Biotherapeutics, 1, 2, 5, Bristol-Myers Squibb(BMS), 1, 2, 5, 6, 12, support for attending meet-
ings/travel, Cincera, 2, DevPro, 1, 2, Endeavour BioMedicine, 1, 2, Pharmaxis, 2, 5, Pliant, 1, 2, 5, Roche, 1, 2, 5, 6; T.
Doyle: Bayer, 5, Genentech, 5, Sanofi, 3, 5; D. Fiorentino: Argenx, 2, Biogen, 2, Kyverna, 2, Pfizer, 2, Priovant, 2, Serono,
5; M. Gonzalez-Gay: None; M. Hudson: AstraZeneca, 6, Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers Squibb(BMS), 5,
Merck/MSD, 6; M. Kuwana: Argenx, 1, Boehringer-Ingelheim, 2, 5, 6, GlaxoSmithKlein(GSK), 2, MBL, 5, 9; I. Lundberg:
Boehringer-Ingelheim, 6, Novartis, 11, Roche, 11; A. Mammen: None; N. McHugh: None; F. Miller: Hope Pharmaceuti-
cals, 5; C. Montecucco: None; C. Oddis: None; J. Rojas-Serrano: None; J. Schmidt: CSL Behring, 2, 6, 12, Support
for attending meetings and/or travel, Griflos, 2, Janssen, 2, Kezar, 5, Takeda, 2, 6, UCB, 6; C. Scirè: AbbVie/Abbott, 2, 5,
Eli Lilly, 5, 12, Galapagos - Grant/Research support; A. Selva-O’Callaghan: None; V. Werth: AbbVie/Abbott, 2, Akari, 2,
Amgen, 2, 5, Argenx, 2, AstraZeneca, 1, 2, 5, Bayer, 2, Beacon Bioscience, 2, Biogen, 2, 5, Bristol-Myers Squibb(BMS),
2, 5, Cabaletta Bio, 2, Calyx, 2, Corbus Pharmaceuticals, 5, Corcept, 2, Crisalis, 2, CSL Behring, 2, 5, Cugene, 2, Eli Lilly,
2, EMD Sorona, 2, Gilead, 2, 5, GlaxoSmithKlein(GSK), 2, Horizon, 2, 5, Incyte, 2, Janssen, 2, 5, Kezar, 2, Kwoya Kirin, 2,
Merck/MSD, 2, Nektar, 2, Nuvig Pharmaceuticals, 2, Octapharma, 2, Pfizer, 2, 5, Priovant, 5, Regeneron, 2, 5, Rome Phar-
maceuticals, 2, 5, Sanofi, 2, Takeda, 2, UCB, 2, Viela Bio, 2; D. Rozza: None; M. Morosini: None; S. Bozzini: None; L.
Cavagna: Boehringer-Ingelheim, 1, 6, GlaxoSmithKlein(GSK), 6; R. Aggarwal: Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2,
Artasome, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta Bio, 2, Capella Biosci-
ence, 2, Capstanx, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Immuno-
vant, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Lilly, 2, Mallinckrodt, 5, Manta Medicines Corporation, 2, Novartis, 2, Nuvig
Therapeutics, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2, Tourmaline Bio, 2, Verismo Therapeutics, 2.

Abstract Number: L08

A Phase 2b, Randomized, Double-blind, Placebo-controlled, Dose-ranging
and Parallel-group Study to Evaluate the Safety and Efficacy of XG005 in
Subjects with Painful Osteoarthritis of the Knee

Limin Ren1, Wenjie Zheng2, Zhenpeng Guan3, Yang Zhang4, Zeyu Huang5, Tong Li6, Yuwei Peng7, Qiuli Wu8, Wei Gou9,
Wei Zhao10, Pengyan Qiao11, Xiaoli Pan12 andGuang-Liang Jiang13, 1Peking University, People’s Hospital, Rheumatology
and Immunology Department, Beijing, China, 2Yantai Yuhuangding Hospital of Qingdao University, Department of
Orthopedics, Yantai, China, 3Peking University, Shougang Hospital, Department of Orthopedics, Beijing, China, 4Division
of Orthopaedic Surgery, Nanfang Hospital, Southern Medical University, Guangzhou, China, 5West China Hospital of
Sichuan University, Department of Orthopedics, Chengdu, China, 6Xiangya Hospital of Central South University,
Rheumatology and Immunology Department, Changsha, China, 7PingXiang People’s Hospital, Rheumatology and
Immunology Department, Pingxiang, China, 8Tianjin Medical University General Hospital, Department of Orthopedics,
Tianjin, China, 9Hebei Petrochina Central Hospital, Rheumatology and Immunology Department, Langfang, China,
10Central Hospital Affiliated to Shenyang Medical College, Department of Orthopedics, Shenyang, China, 11Shanxi
Bethune Hospital, Shanxi Academy of Medical Sciences, Third Hospital of Shanxi Medical University, Tongji Shanxi
Hospital, Rheumatology and Immunology Department, Taiyuan, China, 12Affiliated Hospital of Zunyi Medical University,
Rheumatology and Immunology Department, Zunyi, China, 13Xgene Pharmaceutical, Lexington, MA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Osteoarthritis (OA) affects 595 million people globally; cases are projected to increase 49-95% for
various joints by 2050 as populations age (GBD 2023). OA patients have high comorbidities of insomnia, depression, anxi-
ety, and poor quality of life. Knee OA ranks the highest in disability and pain compared to OA of other joints. Efficacious and
safe therapeutics for chronic use in OA pain and other symptoms remain an unmet medical need. This trial assessed XG005,
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a non-opioid, new chemical entity inhibiting both inflammatory and neuropathic signals via the COX enzymes and the cal-
cium subunit, in knee OA patients.

Methods: The Phase 2b trial (2021LP01217) was a randomized, double-blind, placebo-controlled, dose-ranging, parallel-
group study evaluating the safety and efficacy of XG005 tablets in Chinese patients with knee OA. Patients with moderate
to severe OA pain and Kellgren-Lawrence (KL) grade of II-III from 22 study sites were randomized in a 2:1:2 ratio to
XG005 750 mg BID, 500 mg BID or placebo, respectively. Patients were assessed for Daily Walking Pain, WOMAC, KOOS,
Patient and Clinician Global Impression of Changes (PGIC and CGIC), rescue medication use and quality of life (SF-12) at
both baseline and during 4 weeks of follow-up. Serial gatekeeping multiplicity adjustment was used.

Results: 318 patients were randomized. The average Daily Walking Pain, WOMAC Pain, and KOOS Pain at the Baseline
were 5.87, 4.59 (0-10 NRS scale), and 52.46, respectively. 62.2% of patients had KL grade II, and 43.2% had pain DETECT
scores ≥ 13 (indicating neuropathic pain components). These and other baseline characteristics were well-balanced among
arms. The drug was well-tolerated and safe, with no drug-related serious adverse events.

The primary efficacy endpoint of change from Baseline in Weekly Average of Daily Walking Pain at Week 4 for the 750 mg
group versus placebo was statistically significant, favoring XG005. This significance wasmaintained at other timepoints (Fig. 1).

All Key Secondary Efficacy Endpoints at Week 4 achieved statistical significance compared with placebo for both 500 mg
and 750 mg arms in change from Baseline of WOMAC Pain subscore (Fig. 2) and KOOS Pain subscore.

Other efficacy measures, including WOMAC Stiffness, Function (Fig. 3) and Total scores, KOOS subscores, Sleep Interfer-
ence Score, PGIC, CGIC, OMERACT-OARSI responder rate, proportion of patients with ≥ 30%, 50%, or 70% improvement
of Walking Pain, and SF-12 General Health and Mental Health, were statistically superior in the treatment arms compared to
placebo. Rescue medication was barely used and with no difference among groups.

Figure 1. Weekly Average of Daily Walking Pain over time (shown comparison with Placebo)

Figure 2. WOMAC Pain Subscore over Time (shown comparison with Placebo)
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Conclusion: XG005 tablets demonstrated robust and consistent efficacy in relieving symptoms of OA with good
tolerability. The non-opioid, dual mechanistic action of blocking both nociceptive and neuropathic pain distinguishes
XG005 from other analgesics. These results strongly suggest that XG005 represents a promising, more efficacious, and
safer addition to chronic OA management.

Disclosure: L. Ren: None; W. Zheng: None; Z. Guan: None; Y. Zhang: None; Z. Huang: None; T. Li: None; Y. Peng:
None;Q.Wu: None;W. Gou: None;W. Zhao: None; P. Qiao: None; X. Pan: None;G. Jiang: Xgene Pharmaceutical, 3, 11.

Abstract Number: L09

Efficacy and Safety of Tofacitinib in Patients with Active Systemic Juvenile
Idiopathic Arthritis

Hermine Brunner1, Caifeng Li2, Kogie Chinniah3, Yosef Uziel4, Olga Synoverska5, Sujata Sawhney6, Inmaculada Calvo
Penades7, Ingrid Clara Louw8, Meiping Lu9, Pooja Nikunj Patel10, Pamela F. Weiss11, Cheng Chang12, Ivana Vranic13,
Shixue Liu14, Annette Diehl15, Jose L. Rivas16, Carol A. Connell17, Gary G. Koch18, Alberto Martini19, Daniel J. Lovell1,
Nicolino Ruperto20 and the PRINTO and PRCSG investigators, 1Cincinnati Children’s Hospital Medical Center, and
University of Cincinnati, Cincinnati, OH, 2Beijing Children’s Hospital, Capital Medical University, National Center for
Children’s Health, Bejing, China, 3Department of Paediatrics and Child Health, University of Kwa-Zulu, and Enhancing
Care Foundation, Durban, South Africa, 4Pedriatric Rheumatology Unit, Department of Pediatrics, Meir Medical Center
and Israel Tel Aviv University School of Medicine, Kfar Saba, Israel, 5Ivano-Frankivsk National Medical University, Ivano-
Frankivsk, Ukraine, 6Sir Ganga Ram Hospital, New Delhi, India, 7Hospital Universitario y Politécnico La Fe, Valencia,
Spain, 8PanoramaMedical Centre, Cape Town, South Africa, 9Children’s Hospital, Zhejiang University School of Medicine,
National Clinical Research Center for Child Health, Hangzhou, China, 10Ann & Robert H. Lurie Children’s Hospital of
Chicago; Northwestern University School of Medicine, Chicago, IL, 11Division of Rheumatology, Children’s Hospital of
Philadelphia, and University of Pennsylvania Perelman School of Medicine, Philadelphia, PA, 12Pfizer Inc, New York, NY,
13Pfizer Ltd, Tadworth, United Kingdom, 14Pfizer Inc, Shanghai, China, 15Pfizer Inc, Collegeville, PA, 16Pfizer SLU, Madrid,
Spain, 17Pfizer Inc, Groton, CT, 18University of North Carolina at Chapel Hill, Chapel Hill, NC, 19University of Genoa,
Genoa, Italy, 20Università Milano Bicocca, Milano, and IRCCS Fondazione San Gerardo dei Tintori, Monza, Italy

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: Tofacitinib (TOF) has been shown to be efficacious in the treatment of polyarticular course JIA,
including systemic JIA (sJIA) without active systemic features. Here we report efficacy/safety/tolerability of TOF in partici-
pants (pts) with sJIA with active disease.

Figure 3. WOMAC Function Subscore over Time (shown comparison with Placebo)
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Methods: This was a Phase 3, global, 2-phase, randomized withdrawal study (NCT03000439), enrolling pts aged 2–< 18
years with active sJIA. In the open-label (OL) phase, pts were treated with TOF (5 mg twice daily or equivalent weight-based
dose): in Part 1 (up to 16 wks), pts had to achieve and maintain an adapted (a) JIA-ACR30 response for ≥4 wks to proceed
to OL Part 2 (up to 24 wks), in which pts treated with CS >0.2 mg/kg/day attempted to taper while maintaining clinical
response. Responders (aJIA-ACR30, tapered CS) were eligible to enter the double-blind (DB) phase and were randomized
to either continue TOF or switch to placebo (PBO). The primary endpoint was time to sJIA disease flare in the DB phase.
Secondary efficacy endpoints and safety were assessed during the OL and DB phases. A prespecified interim analysis
was performed after 28 pts reported an sJIA flare in the DB phase.

Results: Overall, 100 pts were enrolled in the OL phase from members of the PRINTO/PRCSG networks; 59 were ran-
domized into the DB phase (28 TOF, 31 PBO). The prespecified futility stopping criterion was met and the study did not
meet the primary objective of demonstrating statistically significant prolongation in time to sJIA disease flare in the DB
phase (HR 0.633; 95% CI 0.296, 1.354; 1-sided p=0.1171) for TOF vs PBO (Table). However, fewer pts experienced
flares with TOF (11/28; 39.3%) vs PBO (17/31; 54.8%). Median time to flare was 295 days with PBO and could not be cal-
culated for TOF as < 50% of pts had a flare. During OL Part 1, aJIA-ACR30/70/90 responses were reached by 71/82
(86.6%), 28/82 (34.1%) and 15/82 (18.3%) of pts at wk 8 (Fig 1a). Clinically meaningful improvements in CHAQ-DI (Fig
1b) and JADAS-27 CRP (Fig 1c) were noted during OL Part 1. Responses were generally maintained during OL Part 2
despite CS taper (Fig 1); 38/54 (70.4%) pts achieved tapering criteria. Imbalances in disease activity were observed at
DB randomization, including greater proportions of pts with JADAS-27 CRP inactive disease and aJIA-ACR100
responses randomized to PBO compared with TOF (Fig 2). The TOF group generally maintained the efficacy response
for these outcomes during the DB phase (Fig 2). In the DB phase, frequencies of treatment-emergent (TE) adverse events
(AEs) were comparable between groups; no pts in the TOF group had severe/serious AEs. A higher percentage of pts had
TEAEs leading to discontinuation in the PBO group vs the TOF group, driven by a greater number of sJIA flare TEAEs for
PBO (14/31; 45.2%) vs TOF (8/28; 28.6%).

Table 1
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Conclusion: Improvements in sJIA disease activity were observed with OL TOF treatment after 7 days, with >80% of pts
achieving an aJIA-ACR30 response by 8 wks. However, the primary efficacy objective in the DB withdrawal phase was
not met. Important imbalances at randomization may have influenced the results and been driven by the overall small sample
size. Safety findings were consistent with the known profile of TOF in adults and children.

Disclosure: H. Brunner: AbbVie/Abbott, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS),
2, Eli Lilly, 1, 2, Genentech, 2, 5, Janssen, 1, 2, Novartis, 2, Pfizer, 2, 5, UCB, 2; C. Li: None; K. Chinniah: None; Y. Uziel:
None;O. Synoverska: None; S. Sawhney: None; I. Calvo Penades: AbbVie, 5, 6, GSK, 2, 6, Lilly, 5, Novartis, 5, 6, Pfizer
Inc, 5, 6, Sanofi, 5, Sobi, 6; I. Louw: Bristol Myers Squibb, 5, Idorsia, 5, Novartis, 5, Pfizer Inc, 5, Roche, 5, Sanofi, 5;
M. Lu: None; P. Patel: AbbVie, 5, AstraZeneca, 5, Century Therapeutics, 7, CVS / Oak Street Health, 8, 11, Pfizer
Inc, 5; P. Weiss: AbbVie, 5, Biogen, 1, Cerecor, 2, Lilly, 1, NIH, 5, Novartis, 1, Patient-Centered Outcomes Research

Figure 1
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Institute, 5, Pfizer inc, 2, 5, RheumNow, 6, Spondylitis Association of America, 5, Spondyloarthritis Research and Treat-
ment Network, 6; C. Chang: Pfizer inc, 3, 11; I. Vranic: Pfizer Ltd, 3; S. Liu: Pfizer Inc, 3; A. Diehl: Pfizer Inc, 3, 11; J.
Rivas: Pfizer SLU, 3, 11; C. Connell: Pfizer Inc, 3, 8;G. Koch: AbbVie, 5, Acadia Pharmaceuticals, 5, Aerovant Therapeu-
tics, 5, Amgen, 5, AstraZeneca, 5, Bayer, 5, Cytokinetics, 5, Ensho Therapeutics, 5, Galderma Research Development, 5,
Gilead, 5, GSK, 5, HUYA Bioscience International, 5, Intra-Cellular Therapies, 5, Ironwood Pharmaceuticals, 5, Johnson &
Johnson, 5, Momentum, 5, Novan, 5, Otsuka, 5, Pfizer Inc, 5, Priovant Therapeutics, 5, Prometheus Biosciences, 5,
Regeneron Pharmaceuticals, 5, Scholar Rock, 5, Summit Therapeutics, 5, Televant, Inc, 5, UCB, 5, vTv Therapeutics,
5, XyloCor Therapeutics, 5; A. Martini: Janssen, 2, Pfizer Inc, 2; D. Lovell: AstraZeneca, 2, Bristol Myers Squibb, 5,
GSK, 2, Janssen, 5, Novartis, 2, Pfizer Inc, 2, Roche, 5, United Bioscience Corporation, 2; N. Ruperto: AbbVie, 2, 6,
Aclaris, 2, 6, AlfaSigma, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Aurinia, 2, 6, Boehringer Ingelheim, 2, 6, Bristol Myers
Squibb, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Guidepoint, 2, 6, Idorsia, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6,
Roche Genentech, 2, 6, Takeda, 2, 6.

Figure 2
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Abstract Number: L10

Neuroimmune Modulation in Adults with Rheumatoid Arthritis and
Inadequate Response or Intolerance to Biological or Targeted Synthetic
DMARDs: Results at 12 and 24 Weeks from a Randomized,
Sham-Controlled, Double-Blind Pivotal Study

John Tesser1, Joshua June2, Pendleton Wickersham3, Jane Box4, Guillermo Valenzuela5, Angela Crowley6, Nikila Kumar7,
Norman Gaylis8, Gordan Lam9, David Ridley10, Gineth Paola Pinto-Patarroyo11 and David Chernoff12, 1Arizona Arthritis &
Rheumatology Associates, Phoenix, AZ, 2Great Lakes Center of Rheumatology, Lansing, MI, 3Arthritis Associates PA, San
Antonio, TX, 4DJL Clinical Research, PLLC, Charlotte, NC, 5Guillermo Valenzuela MD PA/ IRIS Rheumatology, Plantation, FL,
6Illinois Bone and Joint Institute - Hinsdale Orthopaedics, Hinsdale, IL, 7Arizona Arthritis & Rheumatology Associates,
Scottsdale, AZ, 8Arthritis & Rheumatic Disease Specialties, Aventura, FL, 9Arthritis & Osteoporosis Consults of the Carolinas,
Charlotte, NC, 10St. Paul Rheumatology, Eagan,MN, 11Annapolis Rheumatology, Fairfax, VA, 12SetPointMedical, Sausalito, CA

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

Background/Purpose: In this study, we evaluated the safety and efficacy of an implantable, cervical vagus nerve stimula-
tion device for treatment of RA.

Methods: This randomized, double-blind, sham-controlled study enrolled 242 patients at 41 sites in the U.S. with moderate
to severe RA, inadequate response or intolerance to at least 1 prior biological DMARD (bDMARD) or targeted-synthetic
DMARD (tsDMARD). All patients remained on stable background conventional DMARDs, and were washed off their b/
tsDMARD prior to implant procedure. Randomization was 1:1 active (treatment) or non-active (control) stimulation. The pri-
mary endpoint was the proportion of patients achieving American College of Rheumatology 20% response (ACR20) at Week
12 from day of informed consent. Secondary endpoints included ACR20 from day of randomization, DAS28-CRP good/
moderate EULAR and minimum clinically important difference (MCID) responses, and HAQ-DI response. Exploratory end-
points included ACR50/70, DAS28-CRP low disease activity (LDA) and remission, and proportion of erosion progressors
(>0.5 progression) as measured by RAMRIS. After Week 12, the study was open label, with one-way crossover of control
to stimulation, with efficacy assessments repeated at Week 24. Patients were imputed as non-responder if rescued with ste-
roids or b/tsDMARDs or if missing any data at Week 12.

Results: Baseline demographics and characteristics were well-balanced with mean age 56 years, 86% female, RA duration 12
years, BMI 30, 15 tender joints, and 10 swollen joints (28 joint count). Number of prior b/tsDMARDs included 1 prior in 39%, 2
priors in 22%, and ≥3 priors in 39% of patients. 53% seropositive (RF and or anti-CCP) and mean hsCRP 8.2mg/L. ACR20
response at Week 12 showed a statistically significant difference between treatment 35.2% (43/122) vs. control 24.2% (29/
120) (p-value=0.0209, 95%CI 0.6 to 23.1). ACR20 response improved further to 51.5% in treatment and 53.1% in control, after
crossover, by Week 24 (Figure 1). ACR20 response at Week 12 for patients with 1 prior bDMARD exposure (prespecified anal-
ysis) was treatment 44.2% (23/52) and control 19.0% (8/42) (p-value=0.0054, 95% CI 7.1 to 43.3). All secondary and explor-
atory endpoints trended in favor of the treatment group. DAS28-CRP LDA/remission at Week 12 showed a statistically
significant difference between treatment and control groups and improved further through Week 24 (Figure 2). The proportion
of erosion progressors was lower in the treatment vs. control group (Figure 3). Overall, the safety profile was acceptable.
Related serious adverse event (SAE)-rate was low (1.7%) by ITT. AE with highest frequency related to treatment was mild/mod-
erate hoarseness/vocal cord dysfunction. Stimulation therapy specifically was well-tolerated. There were no deaths in the study.
At Week 24, 81% of patients were on stimulation therapy alone and free of added b/tsDMARD.
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Conclusion: Neuroimmune modulation using an implantable device to stimulate the vagus nerve is well-tolerated and effec-
tive among adults with active RA disease and inadequate response or intolerance to at least one b/tsDMARD. (ClinicalTrials.
gov, NCT04539964)

Disclosure: J. Tesser: AbbVie/Abbott, 2, 6, AstraZeneca, 2, 5, 6, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS),
5, 6, Celgene, 5, Eli Lilly, 2, 5, 6, Genentech, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, 6, IGMBiosciences, 5, Janssen, 2, 5,
6, Merck/MSD, 5, Novartis, 2, 5, Pfizer, 5, 6, Roche, 5, Setpoint, 2, 5, UCB, 2, 5, 6; J. June: Janssen, 6; P. Wickersham:
Abbvie, 2, 5, 6, Amgen, 6, AstraZeneca, 2, 6, Aurinia, 6, Eli Lilly, 2, 6, Horizon, 5, Janssen, 2, 6, LG Chem, 5, Novartis, 6,
Parexel, 5, SetPoint, 5, Sun Pharma, 5, UCB, 2; J. Box: Reset, 2;G. Valenzuela: Abbvie, 6, Amge, 6, 12, Investigator, Ana-
ptis bio, 12, Investigator, Artiva, 12, Investigator, AstraZeneca, 1, 6, 12, r investigator, Bms, 12, Investigator, Bo, 1, 12,
Investigator, Celgene, 1, 6, 12, Investigator, F, 6, Galapagos, 12, Investigator, Gsk, 1, 2, 6, 12, Investigator, IGM bio sci-
ences, 12, Investigator, Janssen, 1, 6, 12, Investigator, Lill, 1, 6, 12, Investigator, Malinkrodt, 6, 12, Investigator, Merck,
12, Investigator, Nov, 1, 12, Investigator, Radius, 6, 12, Investigator, Sanofi, 1, 6, Set point, 12, Investigator, Taked, 1, 6,
Ucb, 1, 6, 12, Investigator; A. Crowley: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Eli Lilly, 5, GlaxoSmithKlein(GSK), 2, 5, 6,
Janssen, 2, 5, 6, Novartis, 2, 5, UCB, 2, 5, 6; N. Kumar: None; N. Gaylis: None; G. Lam: AbbVie/Abbott, 2, 6, Janssen,
2, 6, Pfizer, 6, Sanofi, 2, 6, SetPoint Medical, 2, UCB, 2, 6; D. Ridley: None; G. Pinto-Patarroyo: None; D. Chernoff:
Aqtual, 1, SetPoint Medical, 3.

Abstract Number: L11

Rheumatology Diagnostics Utilizing Artificial Intelligence (ANA Reader©)
for ANA Pattern Identification and Titer Quantification

May Choi1, Farbod Moghaddam1, Mohammad Sajadi1, Ann E. Clarke1, Sasha Bernatsky2, Karen Costenbader3, Irene
Chen4, Murray Urowitz5, John Hanly6, Caroline Gordon7, Sang-Cheol Bae8, Juanita Romero-Diaz9, Jorge Sanchez-
Guerrero10, Daniel Wallace11, David Isenberg12, Anisur Rahman13, Joan Merrill14, Paul Fortin15, Dafna Gladman16, Ian
Bruce17, Michelle Petri18, Ellen Ginzler19, Mary Anne Dooley20, Rosalind Ramsey-Goldman21, Susan Manzi22, Andreas
Jönsen23, Graciela Alarc�on24, Ronald Van Vollenhoven25, Cynthia Aranow26, Meggan Mackay26, Guillermo Ruiz-
Irastorza27, S. Sam Lim28, Murat Inanç29, Kenneth Kalunian30, Soren Jacobsen31, Christine Peschken32, Diane Kamen33,
Anca Askanase34, Marvin Fritzler35 and Mina Aminghafari1, 1University of Calgary, Calgary, AB, Canada, 2Research
Institute of the McGill University Health Centre, Montreal, QC, Canada, 3Brigham and Women’s Hospital/Harvard
Medical School, Boston, MA, 4UC Berkeley and UCSF, Berkeley, CA, 5Self employed, Toronto, ON, Canada, 6Dalhousie
University, Halifax, NS, Canada, 7University of Birmingham, Birmingham, United Kingdom, 8Hanyang University Medical
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Background/Purpose: Antinuclear antibody (ANA) immunofluorescence (IFA) patterns and titers are a key part of rheuma-
tology diagnostics, however, there is considerable intra- and inter-laboratory variability with manual interpretation. Replacing
manual interpretation with a standardized and automated approach could help reduce variability, increasing laboratory
accuracy and efficiency. We developed machine learning (ML) models to aid laboratories in ANA pattern and titer interpreta-
tion, including a model for the nuclear dense fine-speckled (DFS) ANA pattern (AC-2), a rare pattern among systemic auto-
immune rheumatic disease (SARD) patients that decreases the likelihood of these conditions.

Methods: 13,671 ANA images from SLE patients enrolled in the Systemic Lupus International Collaborating Clinics Incep-
tion Cohort (SLICC, n=2,825 images), non-SLE subjects enrolled in the Ontario Health Study (OHS, n=10,639 images),
and the International Consensus on ANA Patterns (ICAP, n=207 images) were analyzed. All SLICC and OHS ANA were per-
formed in one central laboratory using IFA on HEp-2 cells (NovaLite, Werfen, SD) and read on a digital IFA microscope
(NovaView, Werfen, SD). As the reference standard, one laboratory technologist (HH) with >30 years of experience in ANA
studies interpreted ANA patterns and titers for each image. We developed and compared the performance of eight MLmod-
els for 13 ANA pattern recognition. Four convolutional neural network (CNN) models and an image feature extractor were
developed to differentiate AC-2 from AC-4 (speckled) and AC-30 (nuclear speckled with mitotic plate staining) patterns,
which appear similar but are associated with SARDs. To evaluate ANA titer, we used an ML technique for imaging process-
ing that identified individual HEp-2 cells in the ANA images and then calculated the cell illuminance and cut-offs correspond-
ing to each titer (1:80-1:5120). Fifty images were randomly selected to compare the titer classification based on image
processing with the lab technologist as the reference standard.

Results: We identified one ML model with the best performance for ANA pattern identification compared to the reference
with a high area under the curve (AUC) score of 83.4% and more modest performance in other metrics (Figure 1). For the
AC-2 models, all four CNNs performed similarly with high AUC scores (96.5%-97.1%) (Table 1). There was a strong

Figure 1. Area-under-the-curve (AUC) scores for the thirteen anti-nuclear antibody (ANA) patterns using the ANA Reader© model, which had the
best performance compared to seven other machine learning techniques. It had the highest area under the curve (AUC) score of 83.4%, with mod-
est weighted accuracy of 68.4%, precision of 67.1%, sensitivity of 70.1%, and F1 score of 67.2%. The ANA patterns with the best performance
were centromere (AUC 0.97) and pleomorphic patterns (AUC 0.97). On average, there were five images per patient sample for SLICC, three
images per patient sample for OHS, and one image per patient from ICAP. In total, there were 512 patients in the SLICC cohort, 3,559 individuals
in the OHS cohort, and 207 patients from ICAP who were included in the study. Among the 13,671 ANA images, 6,307 images contained at least
one ANA pattern (>=1:80) from SLICC (n=2,806 images), OHS (n=3339 images), and ICAP (n=162 images). 80% of the images were used for
model training and the remaining 20% for validation.
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correlation between titers reported by the identified model and the technologist’s interpretation (Spearman rank 0.93,
p < 0.0001), where the titers reported were identical or differed by only one dilution in most cases (96.0%).

Conclusion: ML has the potential to become a highly effective and efficient approach to evaluating ANA patterns and titers.
The performance of our model is expected to improve as we continue to train our models with more images. The AC-2
model can already discriminate the nuclear DFS pattern from other SARD-related patterns with a high degree of accuracy,
potentially speeding up the differentiation of those at risk vs. not at risk of SARDs. Future external validation studies and
ML models to predict more complex and multiple ANA patterns and titers are underway.
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A-319, a CD3 X CD19 T Cell Engager (TCE), for the Treatment of Severe/
Refractory SLE: Early Evidence of Rapid Reset of Disease-Specific
Autoimmunity

Chunli Mei1, Xin Guan1, Bin Wu2, Mengjiao Li1, Xiaojing Liu1, Xi Chen1, You Song1, Weiwei Wang1, Cheng Wang1, Huiling
Mei1, Xiaoru Duan1, Lijuan Jiang1, Wenlin Qiu1, Likai Yu1, Yuhong Liu1, Xing Zhao3, Xuanfan Zhong3, Shengjie Xue3,
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Background/Purpose: CD19 CAR T treatment has demonstrated clinical benefits to patients with severe/refractory sys-
temic lupus erythematosus (SLE), possibly due to resetting autoimmunity. A-319, a highly potent T cell engager (TCE), is able
to eliminate CD19+ B cells in patients (pts) with hematological malignancies (T1/2: 4-8 hrs). We evaluated if A-319 has the
potential to treat and reset autoimmunity in SLE.

Methods: Pts with moderate to severe refractory SLE were treated with A-319. In week (W) 1, pts received A-319 at 0.05μg/
kg/day, on days 1, 3 and 5 by 24 hrs IV infusion. In W2-4, pts received A-319 at 0.3μg/kg/day, on days 1, 3 and 5 by 6 hrs IV
infusion. Safety, PK and PD parameters including peripheral blood (PB) B cell counts, autoantibodies, and other disease-
related biomarkers and efficacy are evaluated for up to 1 year. The study, approved by the local hospital IRB, was registered
as NCT06400537.

Results: Six pts (SLEDAI-2K: 8-16) received A-319 treatment. Baseline (BL) characteristics are listed in Table 1. Pts had
severe/refractory SLE with a median (range) duration of 7.5 (0.5-10) years. Pt 006 had severe SLE with lupus nephritis
(LN) and encephalopathy. Two pts had disease overlap with systemic sclerosis (001) and rheumatoid arthritis (002), and five
(001, 002, 004, 005 and 006) had concomitant LN. All patients had grade I-II fever (drug-related) during the treatment. No
other drug-related adverse events were observed including cytokine release syndrome (CRS), immune effector cell-associ-
ated neurotoxicity syndrome(ICANS), myelotoxicities, hypogammaglobulinemia or infections.

Rapid PB CD19+ B cell depletion was observed during W1. Pt 001 showed CD19+ B cells recovery to >10% of BL at W2
and W4, respectively (Fig 1A). Pt 001 had a marked decrease of autoantibody levels including ANA and anti-dsDNA, Sm,
SSA, ribosomal P protein, chromatin, SCL-70, and RNP 68 (Fig. 1B) by W8, with normalization of C4 and IgE levels by
Day 15, and C3 and urinary total protein levels by W8. SLEDAI-2K scores improved in Pts 001, 002 and 003, from BL 12
to 4 at W8, 8 to 0 at W2, 16 to 4 at W2, respectively (Table 2). DAS-28 CRP score improved from 5.83 at BL to 1.96 at
W2 in Pt 002, while Pt 003 showed improvement of SLE-related vasculitis by W2 (Fig. 1C).
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Figure 1. (A) shows the PB CD19+ B cell and T cell counts, respectively. (B) shows the levels of autoantibodies, C3, C4 and urinary total protein
(Utp) in Pt 001. (C) shows disease improvement for Pt 002 with SLE/RA and Pt 003 with SLE/vasculitis at W2 during treatment.

Table 1. Baseline characteristics and safety summary

Table 2. Clinical efficacy analysis
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Conclusion: A-319 is well tolerated in severe/refractory SLE pts without evidence of CRS, ICANS or other safety issues
commonly seen in T cell-mediated B cell depletion therapies. A-319 (0.05 + 0.3μg/kg) treatment demonstrated rapid B cell
depletion, autoantibody reduction, and organ function improvement as early as W2. Evidence of partial B cell recovery was
seen by W2. These results suggest that A-319 could rapidly reset autoimmunity with normalization of the B cell repertoire in
SLE patients.

Disclosure: C. Mei: None; X. Guan: None; B. Wu: None; M. Li: None; X. Liu: None; X. Chen: None; Y. Song: None; W.
Wang: None; C. Wang: None; H. Mei: None; X. Duan: None; L. Jiang: None; W. Qiu: None; L. Yu: None; Y. Liu: None; X.
Zhao: ITabMed Ltd. Changchun, China, 3; X. Zhong: ITabMed Ltd. Changchun, China, 3; S. Xue: ITabMed Ltd. Changchun,
China, 3; W. Shen: ITabMed Ltd. Changchun, China, 3; Y. Tan: ITabMed Ltd. Changchun, China, 3; G. Yu: ITabMed Ltd.
Changchun, China, 3; G. Tu: ITabMed Ltd. Changchun, China, 3; H. Chen: ITabMed Ltd. Changchun, China, 3; A. Sun:
ITabMed Ltd. Changchun, China, 3; X. Yan: ITabMed Ltd. Changchun, China, 4; A. Huang: None; R. Du: None; Q. Li: None.
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Anifrolumab Long-Term Treatment Is More Effective Against Organ
Damage Than Standard of Care Alone: Results from an External Control
Arm Study on Organ Damage in Phase 3 Clinical Trials and the University
of Toronto Lupus Clinic Cohort

Zahi Touma1, Ian Bruce2, Richard A. Furie3, Eric Morand4, Raj Tummala5, Shelly Chandran6, Gabriel Abreu7, Jacob
Knagenhjelm7, Kellyn Arnold8, Hopin Lee8, Eleanor Ralphs8, Danuta Kielar9, Aleksander Bedenkov9 andMiinaWaratani9,
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Background/Purpose: In SLE, persistent disease activity, disease flares and long-term glucocorticoid (GC) use all contribute
to organ damage accrual. The effects of novel therapies on this trajectory are challenging to evaluate in clinical trials due to attri-
tion of patients receiving SOC and limited study duration. The LASER study (NCT06485674) is an external control arm study
assessing the effects of anifrolumab versus SOC on accumulation of long-term organ damage in patients with active SLE.

Methods: Patients assigned to anifrolumab 300 mg in the TULIP-1/-2 trials1 were included in the anifrolumab arm (n=354).
The external control (SOC) arm included biologic-naïve patients from the University of Toronto Lupus Clinic (UTLC) cohort
who matched key eligibility criteria from TULIP (n=561). Propensity score methods and censoring weighting were used to
account for baseline confounding and loss to follow-up. Fourteen known predictors of organ damage were included in the
propensity score model (Table). Treatment arms were considered balanced on a covariate if the standardized mean differ-
ence in propensity score was ≤0.2. The primary endpoint assessed the mean difference in SLICC/ACR Damage Index (SDI)
changes from baseline at year 4 between the two arms, and the average treatment effect in the control group (ATC) was esti-
mated using the SOC arm as the target group. Average treatment effect in the treated group (ATT) and 1:1 propensity score
matching (PSM) were performed as sensitivity analyses. The secondary endpoint compared time to first organ damage (SDI)
progression and was estimated in the ATC sample through Cox regression. SLEDAI-2K score and proteinuria remained
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unbalanced, and were included in the Cox regression model. ATC, ATT, and PSM data are mean (95% confidence interval
[CI]) change in SDI.

Results: All analyses indicated a greater increase in SDI with SOC compared with the anifrolumab arm after 4 years. In the ATC
analysis (TULIP, n=354; UTLC, n=561), the mean (95% CI) change in SDI was 0.162 (0.046─0.279) with anifrolumab and 0.587
(0.479─0.695) with SOC; mean difference -0.416; P< 0.0001. In the ATT analysis (TULIP, n=354; UTLC, n=561), the mean
(95% CI) change in SDI was 0.224 (0.149–0.299) with anifrolumab and 0.561 (0.390–0.733) with SOC; mean difference -0.337;
P< 0.0001. The PSM (both TULIP and UTLC n=116) mean (95% CI) change in SDI was 0.201 (0.119–0.283) and 0.571 (0.380–
0.761) in the anifrolumab and SOC arms; mean difference -0.370; P=0.002. Patients in the anifrolumab arm had 59.9% lower risk
of first SDI progression over 48 months compared with SOC (hazard ratio=0.401; [95% CI: 0.213–0.753]; P<0.01) (Figure).

Conclusion: Our study suggests that long-term anifrolumab treatment may delay the onset of irreversible organ damage
and reduce the rate of damage accrual in patients with moderate to severe SLE. The known benefits of anifrolumab in con-
trolling disease activity, reducing flares, and reducing oral GC use in patients with SLE may help explain this observation.

Kalunian K, et al. Arthritis Rheumatol. 2023;75(2):253-265.

5493

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Disclosure: Z. Touma: AstraZeneca, 1, GlaxoSmithKline Inc., 2, Merck KgaA, 2, Novartis, 1, Roche, 2, Sarkana Pharma
Inc., 2, UCB Biopharma, 1, 2; I. Bruce: AstraZenaca, 2, 5, 6, Dragonfly Therapeutics, 2, GSK, 2, 6, Janssen, 2, 5, 6, Lilly,
2, Takeda, 2; R. Furie: AstraZeneca, 1, 2, 6, Genentech, 2, 5, GlaxoSmithKlein(GSK), 2, 5; E. Morand: AbbVie, 2, 5,
Amgen, 5, AstraZeneca, 2, 5, 6, 12, Paid instructor, Biogen, 2, 5, BMS, 2, 5, 6, Dragonfly, 2, Eli Lilly, 2, 5, EMD Serono, 2,
5, Genentech, 5, GSK, 2, 5, Janssen, 5, Novartis, 2, 5, Remegen, 2, Roche, 6, Takeda, 2, 5, UCB, 2, 5; R. Tummala: Astra-
Zeneca, 3; S. Chandran: Abbvie, 2, 5, 6, AstraZeneca, 3, BMS, 2, 6, EliLilly, 2, 6, Fresenius Kabi, 2, 6, Janssen, 2, 6, Novar-
tis, 2, 6, UCB, 2, 6; G. Abreu: AstraZeneca, 3; J. Knagenhjelm: AstraZeneca, 3, 11; K. Arnold: IQVIA, 3; H. Lee: None; E.
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A Withdrawal Study of Colchicine in Behçet Syndrome
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Medical Faculty, Department of Internal Medicine, Division of Rheumatology, Istanbul,Türkiye/Istanbul University-
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Istanbul,Türkiye/Istanbul University- Cerrahpaşa, Behcet’s Disease Research Center, Istanbul,Türkiye, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 18, 2024
Session Title: (L01–L14) Late-Breaking Posters
Session Type: Poster Session C
Session Time: 10:30AM–12:30PM

5494

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Background/Purpose: Previous randomized controlled studies reported conflicting results regarding the effectiveness of
colchicine on oral ulcers in Behçet syndrome (BS). A randomized drug discontinuation design is a good study scheme for
evaluating efficacy. We aimed to assess mucocutaneous disease activity after 12 weeks in BS patients who discontinued
colchicine.

Methods: This is a single centre, randomized, controlled, single-blind trial (NCT06146192). BS patients with mucocutane-
ous and joint disease but no major organ involvement for at least 2 years who fulfilled ISG criteria and who were using colchi-
cine at least 1 mg/day were included. An independent observer who was blinded to group allocations performed all
assessments. At the end of a 12-week observational period during which all patients continued to use colchicine, patients
were randomized to continue or withdraw colchicine for 12 weeks. Randomization was stratified (1:1) according to disease
activity (having active disease vs having minimal disease activity), disease duration, and sex. Primary endpoint was the mean
number of oral ulcers at week 12 after randomization. Secondary endpoints included the number of genital ulcers, erythema
nodosum-like lesions, papulopustular lesions, pain of oral ulcers, genital ulcers, and erythema nodosum-like lesions, overall
disease activity assessed using Behçet’s disease current activity form (BDCAF) and Behçet’s syndrome activity scale
(BSAS), and quality of life assessed using Behçet disease quality of life index (BDQoL), and SF-36.

Results: A total of 141 patients were randomized to continue (70 patients, 45 F/25 M, mean age 45±10 years) or withdraw
(71 patients, 46 F/25 M, mean age 46±11 years) colchicine (Figure 1). The mean number of oral ulcers at week 12 was higher
in colchicine withdrawal group compared to patients who continued colchicine (2.7±2.6 vs 0.9±1.2, p< 0.001) (Figure 2).
This significant difference was observed among both patients who were active at randomization (4.3±2.6 vs 1.4±1.2, p<
0.001), and among patients who had minimal disease activity at randomization (1.1±1.7 vs 0.5±1.0, p=0.046). Secondary
endpoints including the number of genital ulcers, erythema nodosum-like lesions and papulopustular lesions, pain of oral

Figure 1. Flowchart of Study
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and genital ulcers, and overall disease activity assessed by BDCAF and BSAS scores were higher among patients who dis-
continued colchicine (Table 1). On the other hand, there was no difference in BDQoL scores between patients who withdrew
and who continued colchicine. Major organ manifestations were observed in 4 patients in the colchicine withdrawal group.
These were deep vein thrombosis in 2 patients, myocarditis in 1 patient, and peripheral artery disease in 1 patient.

Conclusion: The significantly higher number of oral ulcers in patients who discontinued colchicine suggests that colchicine is
effective for oral ulcers in some patients with BS. The significantly higher number of other mucocutaneous lesions and arthritis
in patients who discontinued colchicine supports its efficacy in managing mucocutaneous and joint involvement of BS.

Disclosure: B. Sirin: None; S. Esatoglu: None; H. Yazıcı: None; G. Hatemi: None.

Abstract Number: L15

LEVI-04, a Novel neurotrophin-3 Inhibitor, Substantially Improves Pain
and Function Without Deleterious Effects on Joint Structure in People
with Knee Osteoarthritis: A Randomized Controlled Phase II Trial

Philip Conaghan1, Ali Guermazi2, Nathaniel Katz3, Asger Bihlet4, Dror Rom5, Michael Perkins6, Bernadette Hughes6,
Claire Herholdt6, Iwona Bombelka6 and Simon Westbrook6, 1University of Leeds, Leeds, United Kingdom, 2Boston
University, West Roxbury, MA, 3Rin Sof Innovation, Ltd, Boston, MA, 4NBCD A/S, Soeborg, Denmark, 5Prosoft Clinical,
Chesterbrook, 6Levicept Ltd, Ramsgate, United Kingdom

Figure 2. 6-Month Change In Oral Ulcers Between Groups According To The ITT Analysis

Tablo 1. Comparison of Week 12 Results Between Groups According to ITT analysis
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SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Background/Purpose: There is an urgent need for new therapies to treat OA. Excess neurotrophins (NT) are implicated in
OA and other painful conditions. Previous OA therapies selectively targeting NGF provided analgesia but were associated
with significant joint pathologies. LEVI-04, a p75NTR-Fc, first-in-class fusion protein, supplements endogenous p75NTR,
modulating neurotrophin levels, and inhibiting NT3. Preclinical studies supported analgesic efficacy and Phase I trials dem-
onstrated safety and linear pharmacokinetics. This phase II RCT aimed to assess efficacy and safety in people with knee OA.

Methods: This was a 20-week PhII multicentre (Europe and Hong Kong) RCT in people with painful (≥4/10 WOMAC), radio-
graphic (KL≥2) knee OA. Participants were randomised to baseline then 4-weekly IV placebo or 0.3, 0.1 or 2 mg/kg LEVI-04
through wk16, with safety follow-up to wk30. The primary endpoint was change in WOMAC pain to wk17, with secondary
outcomes including function, Patient Global Assessment and >50% pain responders. X-rays of 6 large joints and MRI of
knees were utilised for inclusion/exclusion criteria at baseline, and safety evaluation at wk20. ITT analyses were performed
using an ANCOVA model (covariates were baseline WOMAC score and site), with Dunnett’s step-down testing procedure
comparing the 3 active arms versus placebo.

Results: 518 people with knee OA were enrolled, balanced across groups (mean age 63.1–65.4 years, mean BMI 29.3–30.3,
female participants 51.5–61.5%). Statistical significance was met for the primary and secondary efficacy endpoints (Figure 1) at
wk5 and wk17 (p< 0.05 vs placebo, all doses). More than 50% of the LEVI-04-treated patients reported ≥50% reduction in pain
and >25% reported ≥75% reduction at weeks 5 and 17. LEVI-04 was well tolerated, with no increased incidence of SAEs, TEAEs
and joint pathologies including rapidly progressive OA (Tables 2 and 3) compared to placebo. Incidence of anti-drug antibodies
was low: 9 participants tested positive pre-dosing, 6 at week 5 or week 20, all at the lowest limit of detection.

Conclusion: LEVI-04 demonstrated significant and clinically meaningful improvement in pain, function and other outcomes.
LEVI-04 was well tolerated at all doses studied, supporting the concept of supplementing endogenous p75NTR as a treat-
ment for OA and other pain conditions. Phase III trials are in planning.

Figure 1. Efficacy Endpoints (Red arrow indicates primary endpoint)
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Disclosure: P. Conaghan: Eli Lilly, 6, Eupraxia, 2, Formation Bio, 2, Genascence, 2, GlaxoSmithKlein(GSK), 2, Grunenthal,
2, Janssen, 2, Kolon TissueGene, 2, Levicept, 2, Medipost, 2, Moebius, 2, Novartis, 2, Pacira, 2, Sandoz, 6, Stryker, 2,
Takeda, 2; A. Guermazi: Boston Imaging Core Lab, LLC, 8, COVAL, 2, Formation Bio, 2, ICM, 2, Levicept Ltd, 2, Medipost,
2, Novartis, 2, Pfizer, 2, TissueGene, 2; N. Katz: Levicept, 2; A. Bihlet: None; D. Rom: None; M. Perkins: Levicept Ltd, 2,
11; B. Hughes: GlaxoSmithKlein(GSK), 8, Levicept, 2, Pfizer, 3, 8; C. Herholdt: Levicept Ltd, 3, Wave Life Sciences, 12,
Shares; I. Bombelka: LEVICEPT, 3; S. Westbrook: Levicept Ltd, 3.

Abstract Number: L16

Dapirolizumab Pegol Demonstrated Significant Improvement in Systemic
Lupus Erythematosus Disease Activity: Efficacy and Safety Results of a
Phase 3 Trial

Megan Clowse1, David Isenberg2, Joan Merrill3, Thomas Dörner4, Michelle Petri5, Edward Vital6, Eric Morand7, Teri
Jimenez8, Stephen Brookes9, Janine Gaiha-Rohrbach10, Christophe Martin11, Annette Nelde12 and Christian Stach13,
1Division of Rheumatology and Immunology, Duke University, Durham, NC, 2Department of Ageing, Rheumatology and
Regenerative Medicine, Division of Medicine, University College London, London, United Kingdom, 3Oklahoma Medical
Research Foundation, Oklahoma City, OK, 4Department of Medicine/Rheumatology and Clinical Immunology, Charité
Universitätsmedizin Berlin, Berlin, Germany, 5Johns Hopkins University School of Medicine, Baltimore, MD, 6Leeds
Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds and NIHR Leeds Biomedical Research Centre,
Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom, 7Centre for Inflammatory Diseases, Monash University,

Table 2. Incidence of Rapidly Progressive OA Type 1 & 2 (R1, R2), Subchondral Insufficiency Fracture (SIF), Osteonecrosis (ON), and Total Joint
Replacements (TJR), n (%)

Table 1. Serious Adverse Events and Treatment Emergent Adverse Events
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Melbourne, Australia, 8UCB, Raleigh, NC, 9Biogen, Maidenhead, United Kingdom, 10Biogen, Cambridge, MA, 11UCB,
Slough, United Kingdom, 12Biogen, Baar, Switzerland, 13UCB, Monheim am Rhein, Germany

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Background/Purpose: Dapirolizumab pegol (DZP) is a novel, polyethylene glycol (PEG)-conjugated antigen-binding (Fab’)
fragment, lacking an Fc domain, that inhibits CD40L signaling. By binding to CD40L, DZP has broad modulatory effects
on systemic lupus erythematosus (SLE) immunopathology, including reducing B and T cell activation and downregulating
interferon pathways.1,2 The phase 3 PHOENYCS GO trial (NCT04294667) evaluated the efficacy and safety of DZP in
patients (pts) with moderate-to-severe SLE.

Methods: PHOENYCS GO was a 48-week (wk), randomized, placebo (PBO)-controlled trial. After the treatment period pts
could enter an open-label extension or complete a 6-wk safety follow-up. Pts aged ≥16 years with moderate-to-severe SLE
characterized by persistently active or frequently flaring/relapsing-remitting disease activity despite stable standard of care
(SOC) medication (antimalarials, corticosteroids, and/or immunosuppressants) were included. Pts were randomized 2:1 to
intravenous DZP 24 mg/kg plus SOC medication (DZP+SOC) or PBO+SOC every 4 wks. The primary endpoint was British
Isles Lupus Assessment Group (BILAG)-based Composite Lupus Assessment (BICLA) response at Wk 48. Secondary end-
points included SLE Responder Index (SRI)-4 response at Wk 48 and prevention of severe BILAG flares through Wk 48.

Results: Overall, 90.1% of pts receiving DZP+SOC and 84.3% receiving PBO+SOC completed the study to Wk 48. Base-
line characteristics were generally similar between treatment groups (Table).

The primary endpoint was met; 49.5% (103/208) vs 34.6% (37/107) of pts receiving DZP+SOC vs PBO+SOC had BICLA
response at Wk 48 (p=0.0110; difference 14.6%; Figure 1). With respect to SRI-4, 60.1% (125/208) vs 41.1% (44/107) of
pts receiving DZP+SOC vs PBO+SOC had response at Wk 48 (nominal p=0.0014; difference 18.8%; Figure 1). 11.6% vs
23.4% of pts receiving DZP+SOC vs PBO+SOC had severe BILAG flares through Wk 48 (nominal p=0.0257; difference
11.5%; Figure 2). Per protocol, pts with a corticosteroid dose >7.5 mg/day prednisone equivalent were required to start
tapering no later than Wk 8 to reach ≤7.5 mg/day. In pts with corticosteroid dose >7.5 mg/day at baseline, 72.4% (76/105)

Table. Baseline demographics and disease characteristics
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vs 52.9% (27/51) of pts receiving DZP+SOC vs PBO+SOC reduced their dose to ≤7.5 mg/day at Wk 48 (nominal p=0.0404;
difference 17.1%).

A higher proportion of pts receiving DZP had ≥1 treatment-emergent adverse event (TEAE; DZP+SOC: 82.6%; PBO+SOC:
75.0%); however, the proportion of pts with serious TEAEs was lower (DZP+SOC: 9.9%; PBO+SOC: 14.8%). Opportunistic
infections were reported in 2.8% and 0.9% of pts receiving DZP+SOC and PBO+SOC, respectively. There was 1 thrombo-
embolic TEAE (myocardial infarction) and 1 death (due to gangrene-related sepsis) in pts with predisposing medical history
receiving DZP+SOC.

Conclusion: Treatment with DZP, a novel CD40L inhibitor, resulted in improvement in disease activity and corticosteroid
tapering in pts with SLE; significantly more pts who received DZP+SOC achieved BICLA response vs PBO+SOC. DZP
was generally well tolerated.

Figure 2. Proportion of patients with severe BILAG flares through Week 48 (MI-MAR)

Figure 1. Achievement of BICLA response and SRI-4 response at Week 48 (NRI)
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References: 1. Cutcutache I. Arthritis Rheumatol 2023;75 (suppl 9). 2. Powlesland A. Annals Rheum Dis 2024;83
(suppl 1):261.

Disclosure: M. Clowse: GSK, 2, 5, UCB, 2, 5; D. Isenberg: AstraZeneca, 2, Eli Lilly, 2, GSK, 2, Merck Serono, 2, Novartis,
2, Servier, 2, UCB, 2; J. Merrill: AbbVie, 2, 12, Paid instructor, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Biogen, 2, 12, Paid
instructor, BMS, 2, 5, 6, 12, Paid instructor, Eli Lilly, 2, EMD Serono, 2, Genentech, 2, GSK, 2, 5, Kezar, 2, Merck, 2, Pfizer,
2, Provention, 2, Remegen, 2, 12, Paid instructor, Sanofi, 2, Takeda, 2, Tenet, 2, UCB, 2, Zenas, 2, 6, 12, Paid instructor; T.
Dörner: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis, 6, Roche/GNE, 2, UCB, 2;M. Petri: Amgen, 2, AnaptysBio, 2, Annexon
Bio, 2, Arthros-FocusMedEd, 6, AstraZeneca, 2, 5, 6, Atara Biosciences, 2, Aurinia, 2, 5, 6, Autolus, 2, Bain Capital, 2, Bao-
bab Therapeutics, 2, Biocryst, 2, Biogen, 2, Boxer Capital, 2, Cabaletta Bio, 2, Caribou Biosciences, 2, CTI Clinical Trial and
Consulting Services, 2, CVS Health, 2, DualityBio, 2, Eli Lilly, 2, 5, EMD Serono, 2, Emergent Biosolutions, 2, Escient Phar-
maceuticals, 2, Exagen, 5, Exo Therapeutics, 2, Gentibio, 2, GSK, 2, 5, iCell Gene Therapeutics, 2, Innovaderm Research, 2,
IQVIA, 2, Janssen, 5, Kezar Life Sciences, 2, Kira Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Novar-
tis, 2, Ono Pharma, 2, PPD Development, 2, Proviant, 2, Regeneron, 2, Seismic Therapeutic, 2, Senti Biosciences, 2, Sino-
mab Biosciences, 2, Steritas, 2, Takeda, 2, Tenet Medicines, 2, TG Therapeutics, 2, UCB, 2, Variant Bio, 2, Worldwide
Clinical Trials, 2, Zydus, 2; E. Vital: AbbVie, 2, Alpine, 2, AstraZeneca, 2, 5, 6, Aurinia, 2, BMS, 2, Eli Lilly, 2, Merck, 2, Novar-
tis, 2, 6, 12, Paid instructor, Otsuka, 2, 6, Pfizer, 2, Roche, 2, Sandoz, 5, UCB, 2; E. Morand: AbbVie, 2, 5, Amgen, 5, Astra-
Zeneca, 2, 5, 6, 12, Paid instructor, Biogen, 2, 5, BMS, 2, 5, 6, Dragonfly, 2, Eli Lilly, 2, 5, EMD Serono, 2, 5, Genentech, 5,
GSK, 2, 5, Janssen, 5, Novartis, 2, 5, Remegen, 2, Roche, 6, Takeda, 2, 5, UCB, 2, 5; T. Jimenez: UCB, 3, 12, Shareholder;
S. Brookes: Biogen, 3, 12, Shareholder; J. Gaiha-Rohrbach: Biogen, 3, 12, Shareholder; C. Martin: UCB, 3, 12, Share-
holder; A. Nelde: Biogen, 3, 12, Shareholder; C. Stach: UCB, 3, 12, Shareholder.

Abstract Number: L17

Allogenic CD19 CAR NK Cells Therapy in Refractory Systemic Lupus
Erythematosus: An Open-label, Single Arm, Prospective and
Interventional Clinical Trial

Yiyi Yu1, Ruina Kong1, Xia Xu1, Suxuan Liu1, Qian Chen1, Xiaofang Li2, Ming Sun2, Jianmin Yang1, Dongbao Zhao1 and Jie
Gao1, 1Changhai Hospital, Shanghai, China, 2Rui Therapeutics, Nanjing, China

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Background/Purpose: Treatment of systemic lupus erythematosus (SLE) typically necessitates long-term immunosup-
pression with hormones, immunosuppressants and biologics. CD19-targeting chimeric antigen receptor (CAR) T cells have
shown excellent efficacy in a variety of autoimmune diseases including SLE, indicating that reset of aberrant autoimmunity
via deep B-cell depletion is a promising strategy for achieving sustained long-lasting remission.

Methods: We evaluated 20 patients with active severe and refractory SLE that received 3 does infusion of allogenic CD19-
targeting CAR-nature killing (NK) cells after preconditioning with cyclophosphamide and fludarabine. Long-term efficacy up
to 12 months after CAR-NK cells infusion was assessed by utilizing the criteria of lupus low disease activity state (LLDAS)
and the 2021 DORIS (definition of remission in SLE) definition of remission in SLE. Short- and long-term safety concerned
adverse events including the cytokine release syndrome and infections were monitored.
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Results: The median disease duration is 10 years (from 1 to 17 years). 1 patient received does level (DL), 1 patient received
DL2, 5 patients received DL3, and 13 patients received DL4 CAR-NK cells infusion. The median follow-up was 5 months
(range, 1 to 12). Reconstitution of B cells was observed in 2 to 3 months post CAR-NK cells therapy. Grade 1 cytokine
release syndrome (fever only for a short of time) occurred in 2 patients, no other adverse events and infections were
observed during and post the CAR-NK cells treatment. Of the 8 patients with more than 6 months of follow-up, 50.0 %
(4/8) achieved DORIS remission and 75.0% (6/8) achieved LLDAS.

Conclusion: In this study, allogeneic CD19-targeting CAR-NK cell therapy for SLE exhibited excellent safety and could
also achieve rapid and long-lasting remission of relapsed and refractory SLE, which will be a promising off-shelf and univer-
sal cell therapy for patients with SLE.

Disclosure: Y. Yu: None; R. Kong: None; X. Xu: None; S. Liu: None; Q. Chen: None; X. Li: None;M. Sun: None; J. Yang:
None; D. Zhao: None; J. Gao: None.

Abstract Number: L18

CCL19+ Fibroblasts Orchestrate Fibrotic Microenvironment via
CCL19-CCR7 Axis in Systemic Sclerosis

Wei Guo1, Zhaohua Li2, Dan Xu2 and Rong Mu2, 1Department of Rheumatology and Immunology, Peking University
Third Hospital, Beijing, China, 2Peking University Third Hospital, Beijing, China

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Background/Purpose: Understanding the roles of diverse fibroblast subsets is of great importance in elucidating the path-
ogenesis of fibrosis in systemic sclerosis (SSc). However, how the immunoregulatory function of fibroblasts contributes to
SSc pathology remain poorly understood.

Methods: We analyzed affected skin and blood samples from SSc patients and healthy individuals using multiplex immuno-
fluorescence staining, single-cell transcriptomics and flow cytometry. We investigated the CCL19-CCR7 axis in skin fibrosis
using anti-CCL19 antibodies and Ccr7-deficient mice in a bleomycin-induced SSc model.

Results: We identified a proinflammatory fibroblast subset, CCL19+ fibroblast, which was upregulated in SSc dermis and
associated with the severity of dermal fibrosis in SSc. Interestingly, CCL19+ fibroblasts highly expressed key genes involved
in immune modulation, leukocytes migration and adhesion of leukocytes in SSc. CCL19-CCR7 was the most significant
ligand-receptor pair from CCL19+ fibroblast to T cells in SSc compared to healthy controls. Trajectory pseudo-analysis of
matched peripheral blood and skin T cell scRNA-seq showed that CCR7+ T cells were recruited from peripheral blood into
dermal immune niches via the CCL19-CCR7 axis. These recruited CCR7+ T cells, especially CCR7+CD8+ T cells, displayed
heightened stemness and cytotoxicity along with engaging in profibrotic interactions with ECM-producing fibroblast in SSc.
In a mouse model of SSc, blocking the CCL19-CCR7 axis using an anti-CCL19 antibody or Ccr7 knockout attenuated der-
mal fibrosis and reduced T cell infiltration.
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Figure 1: CCL19+ proinflammatory fibroblasts recruited CCR7+ T cells interacting with fibroblasts in SSc. A, Schematics of our experimental
design. B, Visualization of the distribution of fibroblasts from control and SSc skin samples, visualized by UMAP, with fibroblasts colored by subset
as shown in the key. C, Visualization of the distribution of fibroblasts from control and SSc skin samples visualized by UMAP, with cells colored by
condition as shown in the key. D, Fraction of CCL19+ fibroblast in healthy and SSc skin. Wilcox test p value is shown (**p<0.01, *p<0.05). E-G,
Fraction of CCL19+ fibroblast in healthy and SSc individuals with or without disease complications, including articular symptoms E; interstitial lung
disease F; and digital ulcer G in the dataset of Amit, et al. H, Upregulated GO:BP pathways in CCL19+ fibroblasts from SSc skin compared to
healthy skin. I, Representative staining for CCL19 and vimentin in healthy skin and SSc immune niches. Scale bar, 50 μm. J, Fraction of CCL19
+ fibroblast in dermal niches of patients with SSc (n=21) and controls (n=12). Two-tailed Welch’s t-test p value is shown. K, Comparison of the sig-
nificant ligand-receptor pairs between healthy individuals and SSc skin contributes to the signaling from CCL19+ fibroblast to T cells. Dot color
reflects communication probabilities and dot size represents computed p values. Empty space means the communication probability is zero. p
values are computed from the one-sided permutation test. L, Representative staining for CCR7 in T cells in healthy skin and SSc immune niches.
Scale bar, 50 μm. M, Proportions of CCR7+T cells in immune niches in patients with SSc (n=16) and controls (n=8). Two-tailed Welch’s t-test p
value is shown (*p<0.05). N, Significant decrease of CCR7+ T cells in SSc (n = 9) PBMC compared to healthy control (n = 4) by flow cytometry.
Two-tailed Welch’s t-test p value is shown (**p<0.01). O, Pseudo-time analysis of CCR7+ T cells from skin and PBMC in healthy and SSc individ-
uals. P, Pseudotime trajectory of CCR7+ T cell from PBMC and skin in healthy and SSc individuals. Q, Ratio of ’pre-branch’, ’infiltrating’ and ’cir-
culating’ branches in CCR7+ T cells of SSc compared to healthy individuals. R, The proportion of CCR7+ T cells in healthy and SSc skin CD4+ T
cells and CD8+ T cells. S, Stemness score of CD4+CCR7- and CD4+CCR7+ T cells. T, Stemness score of CD8+CCR7- and CD8+CCR7+ T cells.
U, Circos plot showing the differential number of interactions from CD8+CCR7+ T cells to fibroblast subsets in SSc skin compared to healthy skin.
V, Circos plot showing the differential number of interactions from CD4+CCR7+ T cells to fibroblast subsets in SSc skin compared to healthy skin.
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Figure 2: Disrupting the CCL19-CCR7 axis reduces dermal T cell infiltration and fibrosis in vivo. A, Schematic representation of the in vivo exper-
iment. n = 4 mice in PBS and isotype antibody treated bleomycin group, n = 5 mice in anti-CCL19 antibody treated group. B, Representative
H&E staining (top) and Masson staining (below) of the mice skin from the groups of mice depicted in A. Scale bar, 100 μm. C-E, Quantitative anal-
ysis of dermal thickness determined by H&E staining (μm) (C), collagen volume fraction calculated from Masson staining images, expressed as a
percentage of the total dermis volume (D) and relative mRNA expression of Col1a1 (E). F, Representative staining for CD3, F4/80 and CCR7 in
mice skin. Scale bar, 50 μm. G, Proportions of CD3+ T cells and F4/80+ macrophages in mice skin with or without bleomycin injection. H, Propor-
tions of CD3+ T cells and CCR7+ CD3+ T cells in the skin of bleomycin-treated mice receiving isotypic or anti-CCL19 antibodies. I, Outlines of the
design in wild-type and Ccr7-/- mice following bleomycin-induced dermal fibrosis. n = 5 mice in the WT control group and n = 4 in the Ccr7-/- con-
trol group. On day 14 of bleomycin injection, n = 5 mice in the WT and Ccr7-/- groups. On day 21 of bleomycin injection, n = 4 mice in the WT
group and n = 3 in the Ccr7-/- group. J, Representative images of H&E and Masson staining of the skin of WT and Ccr7-/- mice. Scale bar, 100
μm. K-M, Quantitative analysis of dermal thickness (μm) (K), collagen volume fraction (L) and relative mRNA expression of Col1a1 (M). Data pre-

sented above are expressed as Mean ± SEM. p values were measured by one-way ANOVA and Holm-Šíd�ak multiple comparisons test. *p <
0.05, **p < 0.01, ***p < 0.001 and ****p < 0.0001.
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Conclusion: Our findings highlight the pivotal role of CCL19+ fibroblasts in stromal-immune interactions, remodeling the
fibrotic microenvironment and driving fibrosis progression through formation of dermal immune niches in SSc. The
CCL19-CCR7 axis represents a promising therapeutic target for the treatment of SSc.

Disclosure: W. Guo: None; Z. Li: None; D. Xu: None; R. Mu: None.

Abstract Number: L19

Efficacy and Safety of Emapalumab in Children and Adults with
Macrophage Activation Syndrome (MAS) in Still’s Disease: Results from a
Phase 3 Study and a Pooled Analysis of Two Prospective Trials

Alexei Grom1, Uwe Ullman2, Adnan Mahmood3, Josefin Blomkvist3, Brian Jamieson4 and Fabrizio De Benedetti5,
1Cincinnati Children’s Hospital, Division of Rheumatology, Cincinnati, OH, 2Sobi, Basel, Switzerland, 3Sobi, Stockholm,
Sweden, 4Sobi, Inc., Morrisville, NC, 5Bambino Gesu Children’s Hospital, Rome, Italy

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Figure 3: Model of CCL19+ fibroblasts orchestrate fibrotic microenvironment via CCL19-CCR7 axis in systemic sclerosis. The unique fibrotic
microenvironment linking immunopathology and fibrosis, defined as immune niches, is enriched in the affected dermis of SSc. VEGFA induces
CCL19-expressing proinflammatory fibroblasts under vascular dysfunction. These proinflammatory fibroblasts continuously generate immune
niches through chemokine secretion and recruitment of immune cells from peripheral blood, particularly CCR7+ T cells. These recruited T cells
can subsequently interact with fibroblasts within the immune niches, establishing a positive feedback loop that drives the fibrosis progression. Cre-
ated with BioRender.com.
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Background/Purpose: MAS is a life-threatening complication of Still’s disease, characterized by interferon-gamma (IFNg)-
driven macrophage activation and systemic hyperinflammation. Emapalumab, an anti-IFNg antibody, binds free and recep-
tor-bound IFNg, providing rapid and targeted neutralization of IFNg. Emapalumab achieved sustained control of MAS in a
phase 2 trial (NCT03311854). This report presents data from an expanded population of patients (pts) with MAS in Still’s dis-
ease administered emapalumab.

Methods: Data were pooled from two open-label, single-arm interventional studies (NI-0501-06 [NCT03311854] and NI-
0501-14 [EMERALD; NCT05001737]) in pts with MAS in Still’s disease who had an inadequate response to high-dose glu-
cocorticoids (GCs). Pts were planned to be treated with emapalumab for 4 weeks: a 6 mg/kg loading dose, followed by 3
mg/kg every 3 days from days 4–16, then 3 mg/kg twice weekly until Day 28 (or longer if insufficient clinical response).1

The primary efficacy endpoint was complete response (CR) at Week 8, defined as resolution of clinical signs according to
investigator assessment (visual analog scale [VAS] ≤1/10) and normalization of 7 MAS-related laboratory parameters).1

Overall response (OR) was defined as CR or a partial response. Other endpoints included GC tapering, survival analysis, bio-
markers, and safety.

Results: 39 pts with an inadequate response to high-dose GCs were enrolled (31 [79.5%] females), with a median age of 12
years (range 0.9–64), and 30 (76.9%) pts also received biologics for acute MAS in Still’s disease prior to study enrollment
(Table). At Week 8, 21 (53.8%) pts achieved a CR (95% confidence interval (CI): 37.2–69.9%) and 33 (85%) pts achieved
a CR at any time. The most common CR criteria not met was lactate dehydrogenase (LDH) and, in a post-hoc sensitivity
analysis excluding LDH, CR at Week 8 increased to 69.2% (95% CI: 52.4–83.0). 32 (82.4%) pts achieved an OR by Week
8. OR was observed as early as Day 5; median time to first OR was 2.3 weeks. 32 (82.1%) pts achieved investigator-
assessed clinical MAS remission at any time (VAS ≤1 cm; median time to clinical remission, 3.3 weeks). 37 (94.9%) pts were

Table. Demographics, baseline characteristics and treatment outcomes for patients with MAS in Still’s disease administered emapalumab.
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alive at Week 8. Biomarkers of hyperinflammation rapidly reduced after initiating treatment with emapalumab (Figure 1).
Clinical improvement generally paralleled the degree of IFNg neutralization, assessed using serum chemokine C-X-C ligand
9 (CXCL9), a specific biomarker of IFNg activity. Mean (standard deviation) prednisolone-equivalent GC dose was reduced
from 9.7 (9.5) mg/kg/day at Week –1 to 0.8 (0.6) mg/kg/day at Week 8. GCs were tapered to ≤1 mg/kg/day by Week 8 in
28 (72%) pts, and ≤0.5 mg/kg/day in 17 (44%) pts (Figure 2). No new safety concerns were identified. 6 serious adverse
drug reactions were reported in 4 pts and 14 infusion-related reactions occurred in 8 pts; none were serious or led to discon-
tinuation of emapalumab infusion.

Conclusion: Emapalumab neutralized IFNg in all pts, as assessed by CXCL9, rapidly controlled MAS in >80% of pts and
supported clinically meaningful GC dose reduction in 72% of pts with MAS in Still’s disease with an initial inadequate
response to high-dose GC treatment.

Figure 1. Change in A) serum CXCL9 and CXCL10 levelsa and B) ferritin levelsb from baseline to Week 8 in a pooled analysis of 39 patients with
MAS in Still’s disease treated with emapalumab.
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Automated Ultrasound System ARTHUR with AI Analysis DIANA Matches
Expert Rheumatologist in Hand Joint Assessment of Rheumatoid Arthritis
Patients

Bill Aplin Frederiksen1, Mads Ammitzbøll Danielsen2, Hilde Berner Hammer3, Benjamin Schultz Overgaard1, Anders
Weber4, Lene Terslev2, Thiusius Rajeeth Savarimuthu5 and Soren Andreas Just1, 1Section of Rheumatology,
Department of Medicine, Svendborg Sygehus OUH, Svendborg, Denmark, 2Center for Rheumatology and Spine Disease,
Rigshospitalet, Glostrup, Denmark, 3Center for Treatment of Rheumatic and Musculoskeletal Diseases (REMEDY),
Diakonhjemmet Hospital, Oslo, Norway, Faculty of Medicine, University of Oslo, Oslo, Norway, 4ROPCA, Odense,
Denmark, 5Mærsk Mc-Kinney Møller Institute, University of Southern Denmark, Odense, Denmark

SESSION INFORMATION
Session Date: Tuesday, November 19, 2024
Session Title: Late-Breaking Abstracts (L15–L20)
Session Type: Late-Breaking Abstract Session
Session Time: 8:00AM–9:30AM

Background/Purpose: To evaluate the precision of ARTHUR (Figure 1), a CE-marked, fully automated ultrasound scanning
system that captures ultrasound images of 22 hand joints and DIANA, a CE-marked Artificial Intelligence (AI) system that
automatically analyzes these images and grades synovial hypertrophy (SH) and Doppler activity in accordance with the
global OMERACT-EULAR synovitis score (GLOESS).

Figure 2. Glucocorticoid tapering in a pooled analysis of 39 patients with MAS in Still’s disease treated with emapalumab.
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Methods: Thirty patients with rheumatoid arthritis (RA) were scanned twice by ARTHUR, followed by scanning by a rheuma-
tologist specialized in musculoskeletal ultrasound. DIANA graded ARTHUR images according to GLOESS. The rheumatol-
ogist also graded his images according to GLOESS. A ground truth was established by another human expert who
evaluated all images (both ARTHUR’s and the rheumatologist’s), blinded to the scanning method. Here, the image with
the highest disease activity gave the joints ground truth. Agreement with the ground truth was evaluated using weighted
Cohen’s Kappa, Percent Exact Agreement (PEA), and Percent Close Agreement (PCA) for all four-class assessments.
Binary agreement (healthy vs. disease), were also compared at both joint and patient levels.

Results: ARTHUR successfully scanned 564 out of 660 joints (85.45%), with the highest success rates in MCP2, MCP3,
MCP4, PIP2, PIP3, and PIP4 joints.

At the joint level (Table 1), ARTHUR+DIANA compared to the ground truth showed for SH: PEA of 49.01% [95% CI: 44.95–
53.07%], PCA of 91.23% [95% CI: 88.68–93.36%], and binary agreement of 79.97% [95% CI: 76.55–83.09%]; for Doppler
activity: PEA of 62.58% [95% CI: 58.59–66.46%], PCA of 94.37% [95% CI: 92.22–96.07%], and binary agreement of
88.08% [95% CI: 85.22–90.56%].

The rheumatologist compared to the ground truth showed for SH: PEA of 51.52% [95%CI: 47.63–55.39%], PCA of 94.09%
[95% CI: 92.01–95.76%], and binary agreement of 82.88% [95% CI: 79.78–85.68%]; for Doppler activity: PEA of 63.73%
[95% CI: 59.93–67.41%], PCA of 94.08% [95% CI: 92.00–95.76%], and binary agreement of 90.74% [95% CI:
88.27–92.58%].

The Kappa values (Table 1) comparing ARTHUR+DIANA and the rheumatologist to the ground truth, respectively were for
SH: 0.39 [95% CI: 0.32–0.45] vs. 0.46 [95% CI: 0.41–0.52], and for Doppler: 0.48 [95% CI: 0.41–0.55] vs. 0.45 [95% CI:
0.38–0.52].

At the patient level (all joints combined), ARTHUR+DIANA’s binary disease assessment (Healthy vs. Disease) showed agree-
ment with the ground truth of 86.67% [95% CI: 69.28–96.24%] for SH and 83.33% [95% CI: 65.28–96.36%] for Doppler
activity. The rheumatologist’s assessment showed agreements of 53.33% [95% CI: 34.33–71.66%] for SH and 66.67%
[95% CI: 47.19–82.71%] for Doppler activity.

Figure 1. The ARTHUR system connected to an ultrasound scanner.
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Conclusion: The precision of the assessments of RA patients by ARTHUR and DIANA was comparable to that of a rheuma-
tologist specializing in musculoskeletal ultrasound at both the joint and patient levels. Automated systems have the potential
to provide rapid and consistent assessments for patients suspected of arthritis and those with established disease, enhanc-
ing accessibility to high-quality diagnostic evaluations and potentially improving patient care.

Disclosure: B. Aplin Frederiksen: None; M. Ammitzbøll Danielsen: None; H. Berner Hammer: None; B. Schultz Over-
gaard: None; A.Weber: ROPCA ApS, 3; L. Terslev: None; T. Rajeeth Savarimuthu: Ropca ApS, 8; S. Just: ROPCA, 2, 8.

Table 1. Precision metrics for ARTHUR and of the rheumatologist for joint disease activity for Synovial Hypertrophy, Doppler and the Combined
Synovitis Score.
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Patient Perspectives
Number: PP01

An OCEAN of Change: The Impact of an RA Diagnosis on My Big Five
Personality Traits

Laura Sambursky1 and Lauren Sambursky2, 1Patient, Sarasota, FL, 2Northeastern University, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Until age 32, I was a healthy, confident, extraverted, and creative person. I moved hundreds of miles
away for college and then earned a master’s degree while living in Asia. I climbed the corporate ladder while being the
“mom” of my friends – fun, but prepared for anything. I lived life beyond its fullest.

In 2014, I developed painful muscular and nerve symptoms, initiating a long diagnostic process beginning with a neurologist.
The symptoms evolved, culminating in an eventual rheumatoid arthritis (RA) diagnosis. My grandmother also had RA, driving
hours to receive treatment with gold injections. In partnership with my care team, my symptoms are now managed with a
comprehensive regimen of medication and lifestyle modifications. My medications include hydroxychloroquine, topiramate,
methotrexate, and infliximab; lifestyle modifications include exercise, increased sleep, and decreased personal and profes-
sional commitments.

Intervention: Accepting that my RA diagnosis and chronic disease journey have changed my personality has led to
increased awareness and, thus, improved quality of life.

The Big 5 personality traits are broad dimensions of personality often remembered with the acronym OCEAN: Openness,
Conscientiousness, Extraversion, Agreeableness, and Neuroticism.1 Among these, Consciousness is the trait most associ-
ated with longevity and health.2 However, what remains lesser studied is how health challenges can impact personality.

OCEAN: The Big Five Personality Traits (CitizenMe. November 14, 2018. Accessed June 17, 2024. https://www.citizenme.com/analysing-
psychometrics/ocean2/.)
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The possibility of personality change remains controversial in psychology. However, research suggests that life experiences
can change personality.3 For example, military training has been associated with short- and long-term personality changes.4

Maintenance of a chronic disease like RA can lead to lifestyle disruption and mental burden akin to military training, thus also
contributing to personality change.

Maintenance: My experience with RA decreased my Openness trait resulting in more risk aversion and less receptivity to
change due to keeping appointment schedules, medication routines, sleep cycles, increased risk of infection, and other
health needs. I have also become less Extraverted and Agreeable. Canceling plans for health reasons such as pain, illness,
and the need for rest has increased solitude and decreased leadership ambition. Lastly, RA increased my Neuroticism trait
characterized by increased anxiety and decreased calm.

Understanding how RA has impacted my personality has facilitated appropriate adjustments. For example, I now choose
different hobbies and social activities to accommodate these changes. I reduced my employment from full-time to consulting
to manage my workload and schedule. Overall, maintaining a high level of Consciousness of these changes is critical to
improving my mental and physical health.

Quality of Life: Understanding and adapting to personality changes with the support of a strong healthcare team and a
combination of medication and non-pharmacological management might help one respond to chronic disease in ways that
can enhance quality of life and mental health. Through these methods, I have achieved balance and, thus, a satisfactory
quality of life.

References

Disclosure: L. Sambursky: Hyperius Biotech, 2, Saranova, LLC, 2, 8, Verséa Health, Inc., 3, 8, Visus Therapeutics, 4;
L. Sambursky: Massachusetts Eye and Ear, 3.

Number: PP02

Living Well with a Rare Rheumatic Disease – Becoming a “Precision”
Patient on the Horizon of Precision Medicine

Ida Hakkarinen, self, Greenbelt, MD

SESSION INFORMATION
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Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM
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Background/Purpose:My journey with a rare, chronic, relapsing rheumatic disease began in November 2010 with a variety
of seemingly unrelated symptoms: migrating joint pain, night sweats, sinus congestion, dyspnea, and chronic tussis. An epi-
sode of hemoptysis a year later led to surgery for subglottic stenosis (SGS). In January 2012, a rheumatologist diagnosed
me with Granulomatosis with Polyangiitis (GPA). After my second hospitalization for a relapse, I received serial Rituxi-
mab (RTX).

Six years later, I made the joint decision with my doctor to halt RTX maintenance infusions. After 39 months, a slow-onset
relapse required SGS surgery; then a CT scan showed lung nodules. Two months later, at the first of my two outpatient
appointments for RTX, I was hospitalized with a PE. Re-infusion worked and I’m now on an RTX maintenance protocol.

Intervention: Throughout a world-wide pandemic, now in its fifth year, and with the specter looming of a possible outbreak
of Highly Pathogenic Avian Influenza, I’ve fine-tuned my management of my disease toward being a “precision” patient.
Reviewing well-vetted information allows me to focus appointments with my medical team.

Key to my approach is keeping abreast of the latest medical information. Patient Advocacy Organizations, News and Infor-
mation web sites, and Professional Organizations are valuable resources (Fig. 1). Information transforms me from being a
passive recipient of what happens to being proactive about planning for what may occur.

Maintenance: Every 3-4 months, I have appointments with specialists to monitor my disease. Doctors have come and gone
over the years, but fundamental to our work as a team is communication.

In a 2000 essay (1) titled “Can I Trust You?”, family physician Willam D. Hakkarinen outlines ways in which physicians could
build trust with patients by “asking their opinions and considering their needs.”Written before the EHR explosion, the article
provides simple ways doctors can elicit information from patients that provide benefits to both.

Primary care physician Michael Stein (Fig. 2) describes the patient-physician interaction in the context of chronic illness, not-
ing the importance of kindness in its many forms. I resonate with his description of how chronic illness feels like a betrayal of
one’s body. When I needed voice therapy to help with dysphonia, I recall telling my otolaryngologist that GPA was taking
away another piece of my identity.

Resources for Patients with ANCA-Associated Vasculitis
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Quality of Life: Precision medicine for autoimmune diseases is on the horizon. A February 2024 paper (2) indicated CD19
chimeric antigen receptor T-cell therapy resulted in long-lasting remission to a small set of patients with three different auto-
immune diseases. In May, a biotechnology company reported on recruitment (3) for a Phase I study of patients with hard-
to-treat GPA or microscopic polyangiitis to receive CAR T-cell therapy. (All references listed in Fig. 3.)

While my disease has responded well to RTX re-infusion, knowing of the potential for targeted treatments for refractory dis-
ease is encouraging. New therapies that provide long-term, stable remission for vasculitis can provide renewed hope for
many patients.

Papers Cited in Abstract

Disclosure: I. Hakkarinen: None.

Number: PP03

How Completing a Systematic Literature Review Improved How I
Research My Own Rheumatoid Arthritis and Comorbidities

Shelley Fritz, Global Healthy Living Foundation, Kalaheo, HI

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Twelve years ago, I was diagnosed with rheumatoid arthritis (RA). Initially, I was hopeful that the first
biologic DMARD would slow the disease and relieve my symptoms. After trying eight different biologics and biosimilars, I
found a regimen that effectively manages my RA symptoms. When gastrointestinal issues began, I set out to find answers.

The Benefit of Kindness in a Medical Encounter
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While contributing to a literature review on polymyalgia rheumatica through my career, I learned to evaluate clinical studies
using Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA). This experience highlighted the
importance of structured, high-quality research, leading me to reconsider my approach to researching my RA symptoms
and comorbidities. Seeking high-quality literature is at the heart of reviewing, so I began to reflect on my own process for
researching my condition. I wondered why I had sometimes used a common search engine to read the first articles that
popped up in my search results instead of using a quality control process.

Intervention:While investigating new symptoms, I planned a strategic search through the PubMed database, implementing
ideas gleaned from my literature review experience.

First, I decided to focus on these questions for my search:

• What research supports or opposes a connection between RA and GI symptoms? (Comorbidities, GI Link)
• What is causing the abdominal pain and gut problems affecting my quality of life? (Triggers, Quality of Life)
• How can I change my lifestyle to have fewer GI symptoms? (Diet, Treatment)

Second, I specified the inclusion and exclusion criteria (Table 1), and then I selected the search filters. The filters applied in
the PubMed advanced search included articles between 2010-2024 categorized as free full text, full text, clinical trial,
meta-analysis, and randomized control trial with the terms “rheumatoid arthritis” AND “gastrointestinal.” With my search
complete, I screened articles for relevance and quality level. I sorted the included articles by topic and began reading.

Maintenance:My search yielded 48 results, which were exported onto a spreadsheet. During the initial screening process, I
used the inclusion/exclusion criteria to exclude 36 of the 48 articles. Each of the 12 articles meeting inclusion criteria was
assigned a topic it most closely aligned with, and then the articles were sorted. Articles were categorized as follows:

Inclusion and Exclusion Criteria for Search

Review Process (Adapted from PRISMA)
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Treatment (n=7), Gut Biome and RA (n=4), and Clinical Presentation (n=1). (Table 2) I read the full text of the four articles
related to the gut biome and RA and took notes to facilitate my conversations with my primary care physician, GI specialist,
and rheumatologist. (Table 3)

Quality of Life: Learning about RA’s relationship to the gut gaveme new information to digest. I consulted a gastroenterologist
about gut microbiota and RA. I sharedmy learnings and together wemade a plan to assess which foods I tolerate well. I’mon a
low FODMAP diet to calm my digestive system before reintroducing foods. My rheumatologist and I concluded my RA is well-
managed and my digestive issues are likely unrelated to medication. Using systematic searches can help patients find key
studies, enhancing their understanding and empowering better healthcare decisions and discussions with providers.

Excerpts from my notes taken for the four included articles

Disclosure: S. Fritz: None.

Number: PP04

Involving Pediatric Patients in Their Own Care

Whitney LaBar, Lupus and Allied Diseases Association, Pleasanton, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose:When I was 14, I was diagnosed with thrombocytopenia, which led to more testing and a diagnosis
of systemic lupus erythematosus (SLE). As a pediatric patient, it was not uncommon for the physicians to talk with my par-
ents for the duration of the appointment. I was not involved in many of my healthcare decisions and was often only included
during the physical exam. This was a confusing time for both me andmy parents, and the doctors didn’t have all the answers
for them as my diagnosis was difficult and not typical.

Intervention: I was an astute student and educated myself heavily on my conditions and treatments so that I could under-
stand what the doctor was talking about so that I would be the person that they spoke to, but intervention with my parents
was also necessary. My parents and I agreed that they would help focus the doctor’s questions and discussion to me for the
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appointments. If the doctor asked them a question, they would turn and ask me to answer. They would not present my
symptoms or their own questions and concerns to the doctor until after I was done.

Maintenance: I was an astute student and educated myself heavily on my conditions and treatments so that I could under-
stand what the doctor was talking about so that I would be the person that who they spoke to, but intervention with my par-
ents was also necessary too. My parents and I agreed that they would help focus the doctor’s questions and discussion to
me for the appointments. If the doctor asked them a question, they would turn and ask me to answer. They would not pres-
ent my symptoms or their own questions and concerns to the doctor until after I was done.

Quality of Life: Allowing me to manage my care and advocate for myself in medical appointments, even as a pediatric
patient, prepared me for the transition to adult care. I feel that I can communicate with my doctors well and that the slow
transition to medical independence has helped me to maintain the success I have in managing my health and communicat-
ing with healthcare providers.

Disclosure: W. LaBar: None.

Number: PP05

Reunion with Forgotten Relationships and Memories

Noriko Okochi1, Eiji Oishi2, Kaoru Mitsuyama3, Emi Sorimachi3, Shiho Bando4, Yuka Hirama5, Nobuyuki Yajima6 and
Masaaki Mori7, 1Rheumatic Disease and Vasculitis Support Network Japan, Tokyo, Japan, 2Rheumatic Disease
and Vasculitis Support Network Japan, Yamaguchi, Japan, 3Institute of Neuropsychiatry, Tokyo, Tokyo, Japan, 4Ota-ku
Children and Families Support Center, Ota-ku, Tokyo, Japan, 5Asada Ladies Clinic, Shinagawa, Japan, Tokyo, Japan,
6Showa-Universtiy of Medicine, Tokyo, Japan, 7Tokyo Medical and Dental University, Tokyo, Japan

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Paediatric rheumatic diseases are complex experiences for children. For children whose language
skills are still undeveloped, it is difficult for them to put their experiences into words and to remember them as a coherent
sensation.
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[Experiencing Illness]

The medical terminology used by adults is disconnected from the diverse sensations that occur in the body for children. For
the child, the experience is not only the symptoms, but also the entire background surrounding the disease. The experience
of symptoms is inseparable from the experience of how the medical professional was with the child, and what kind of rela-
tionship unfolded between the parents and the child, all of which are experienced simultaneously. These complex experi-
ences are far from verbalised and are left unorganised.

[Future]

Living with the risk of disease, children are repeatedly asked to change their goals to cope with unpredictable relapses and
learn the need to compromise on their future in order to control their symptoms. The process of determining their future is a
fundamental reexamination of what work, family, and life are all about. Children with rheumatic disease learn earlier than
other children that the human body is fragile and that we are mortal beings.

[Communication]

Parents imagine their children’s future and guide their lives into the future. However, parents of children with incurable dis-
eases find it difficult to show their children how to live.

Parents feel guilty and disappointed in society. Children also feel guilt and disappointment. The more they think of each
other, the more these feelings are repressed and become entwined in their lives without being verbalised.

Intervention: Our non-profit organisation has decided to implement a transitional support program for children and their
parents.

By presenting at the 2023 ACR, we were able to gain support from many different professions. The psychologists under-
stood the significance of being there to verbalise the experience. Paediatricians, rheumatologists, and other physicians with
expertise in transitional support gave us the knowledge we needed to launch the project.

Maintenance: The program was drafted by adult patients and parents with children who have onset diseases, alongside a
team of experts. In addition to doctors and psychologists, people from various fields such as pharmacists, pharmaceutical
companies, and cosmetics companies were involved in the program. The parents were given a "body notebook" as home-
work, and the children participated in the next program while looking at the notebook. A program in which paediatric rheu-
matic disease patients and their parents create meaning in their experiences.
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Quality of Life: The most important aspect of this program was not that many experts offered advice. Rather, it was in the
fact that the dialogue with the experts brought to light key points of support that had gone unnoticed. Dialogue with people
from various fields surrounding the disease leads us to rediscover forgotten relationships and reunion with forgotten
memories.

Disclosure: N. Okochi: None; E. Oishi: None;K. Mitsuyama: None; E. Sorimachi: None; S. Bando: None; Y. Hirama:
None; N. Yajima: None; M. Mori: None.

Number: PP06

Sweat It Out: How the Sauna Has Helped Me Cope with Rheumatoid
Arthritis

Eileen Davidson, Global Healthy Living Foundation, Burnaby, BC, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Since receiving my rheumatoid arthritis (RA) diagnosis in 2015, I have found that one of my top five
strategies to manage my symptoms is spending time in the sauna. Over the years, I have not only witnessed the positive
impact sauna use has on RA, but I have also uncovered additional advantages of the sauna that extend to improving my
overall well-being.

Benefits of The Sauna I’ve Discovered for My Overall Well Being
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Intervention:Managing flares is part of RA disease management, and the sauna has helped in this tremendously. Returning
to exercise or physical routines after extended periods of decreased activity can be very challenging. I have learnt that sauna
usage helps with this by providing much relief that is needed to help move my body more easily and ultimately return to my
exercise routine with renewed energy and enthusiasm. This non-pharmacological treatment and disease management
modality has helped me with my rheumatoid arthritis symptoms and with everyday life, allowing me to do my chores and
the things I enjoy more.

Maintenance: Living with RA for nearly a decade has taught me the importance of incorporating self-management and non-
pharmacological strategies into my daily routine. The incorporation of sauna sessions into my routine as a means to alleviate

Symptoms of Rheumatoid Arthritis the Sauna Provides Me Relief From

Sauna Use In Action
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various symptoms associated with my chronic illness and especially after a gym workout not only helps alleviate muscle pain
but also increases my ability to exercise more frequently and with more ease. Moreover, sauna usage facilitates better sleep,
an important benefit for those living with chronic pain. Finally, the sauna has been one of the few self management strategies
that have been beneficial to managing my chronic fatigue.

Quality of Life: The sauna is a crucial part of my disease management routine, aiding in relieving or lessening debilitating
symptoms. When my condition makes me feel isolated and stuck at home, the sauna becomes a refuge, pulling me out of
the house and connecting me with the world outside. It also positively affects my mental health and well-being by relieving
some of my symptoms of depression. During the harsh cold Canadian winters, the sauna contributes immensely to alleviat-
ing intensified joint pains and waves of fatigue that accompany them. Sauna usage additionally plays a significant role in
warding off and lessening the severity of infections, assisting me in recovering more quickly, which is important, especially
since I am immunocompromised. Additionally, the sauna motivates me to be more active, provides opportunities for social
interaction, nourishes my skin, encourages hydration, and establishes a consistent routine that keeps me focused. Given
the benefits I have experienced, I recommend modalities like sauna therapy in managing RA for helping patients like me.

Disclosure: E. Davidson: None.

Number: PP07

My Journey with Diffuse Scleroderma and Interstitial Lung Disease: A
Pharmacist’s Perspective

Joseph Washington, Cencora, Washington, DC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Since my diagnosis with diffuse scleroderma and ILD, I have balanced the roles of patient and
young pharmacist. A duality that has surely impacted my approach to managing my condition, deepened my engagement
within the healthcare system, strengthened my understanding of pipeline assets for scleroderma, and the pharmacy benefits
I have available to afford treatments for my condition.

My symptoms began in high school with RP. Which evolved into more severe symptoms by 2019, while enduring the edu-
cational rigor of the pharmacy curriculum. At the time my primary care physician referred me to a rheumatologist, leading to
my diagnosis of SSc based on blood tests revealing positive anti-SCL70. The initial treatment with amlodipine helped man-
age my RP symptoms and began my treatment odyssey from mycophenolate mofetil (MMF) to nintedanib and eventually
tocilizumab.

Intervention: Any patient newly diagnosed with a rare disease often faces immense challenges due to the shock of the diag-
nosis, lack of information about the disease, and uncertainty about what steps to take next. This is especially true for navigat-
ing SSc with ILD. Fortunately, my thorough knowledge of therapeutics, understanding of the importance of collaborative
specialist care, and experience operating within the healthcare system uniquely equip me to advocate for myself as an
expert.
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An example of this is my journey navigating my pharmacy benefit through insurance. When my rheumatologist and pulmo-
nologist prescribed tocilizumab, I was aware it was a specialty drug, but this was not explicitly shared with me by my special-
ists. Faced with a bill of $1,471.80 per month, I leveraged my understanding of manufacturer-sponsored assistance
programs to enroll in the program. This process required performing extensive footwork, including multiple calls to my insur-
ance provider and relaying my patient assistance pharmacy benefit group number, BIN, and PCN. Successfully enrolling in
the program drastically reduced my out-of-pocket costs to less than $5, alleviating economic stress and enabling me to
focus on managing my condition without the burden of financial toxicity.

Maintenance: Relocating to Washington, DC, in mid-March introduced additional challenges to the complexity of my dis-
ease, such as establishing new care providers and dealing with insurance transitions. My professional background as a
pharmacist prepared me to confront these types of challenges effectively, ensuring continuity of care and access to neces-
sary treatments. This proactive approach has not only helped me maintain my physical health but also significantly improved
my mental well-being.

Quality of Life: In closing, my unique perspective as both a patient and a pharmacist has equipped me to navigate the com-
plexities of living with a rare disease. It has strengthened my resolve, reduced financial and emotional stress, and enabled me
to maintain a high quality of life despite the challenges posed by SSc with ILD.

Disclosure: J. Washington: None.

Number: PP08

Whispers of Resilience: Navigating Life with Rheumatism

Vinchelle Hardison and Vinchelle Hardison, Nationwide Children’s Hospital, Columbus, OH

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: “What’s wrong with me mom?Why am I always slow and hurting? Why can’t I play without being in
pain like the other kids?” These were common questions asked by me as a child. Living with a rheumatic condition is difficult,
but can be even more emotionally taxing when experienced during a time in which one is supposed to be carefree, growing,
gaining a sense of independence, and exploring the world around them and how they fit in the complexities of life.

Imagine you’re a child, in a new and unfamiliar environment. You are more quiet and reserved and allow the grown-ups to
talk about big words that you assume deal with you. Then you leave and go back into the world, unsure exactly why you feel
or look the way you do, how to cope, how to live in this new life. You just take the bitter tasting pile of pills you are given by
your parents and try to get by. You go to school, not knowing how to address the stares and questions. This was my reality. I
was seen by countless physicians and received a myriad of tests before ultimately being diagnosed with Mixed Connective
Tissue Disease, whose major components are Arthritis, Scleroderma, Dermatomyositis, and eventually Lupus which neces-
sitated 2 kidney transplants. In addition, I had autoimmune hepatitis. My mom seemed both saddened and relieved at the
diagnosis. She told me things will get better as this monster now had a name. A name means we can fight it.
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I did not know what was going on, why I felt or looked the way I did, how to cope, or how to live in this new life. Children are
much more aware than you think. Though my mom tried to smile through it and stay strong, and doctors would at times
whisper inaudible words during visits, I knew there were deeper truths behind their grins and whispers. Helping children
understand and cope with their life changing diagnosis is something that should not be taken for granted. We should meet
them where they are and provide tools for them to navigate this new world with resilience and confidence. Give age appro-
priate resources to help them understand how to address the questions and the stares.

Throughout my life I have had amazing physicians, and quite the opposite. In the world of adult rheumatology, what I appre-
ciate most frommy physicians is support. Patients trust and take what you say to heart more than you may think. You are the
expert in their condition, and what you say has weight. I have had physicians instill resilience in me while others tried to dis-
suade me due to my disorder. The doctors that have stood behind me are the reason I made it this far in medicine, not in
spite of, but WITH my condition: lending to my recent acceptance into a pediatric rheumatology fellowship.

Intervention: As above

Maintenance: As above

Quality of Life: As above

Disclosure: V. Hardison: None; V. Hardison: None.

Number: PP09

Finding the Balance: Regaining My Strength While Living with
Sjögren’s & POTS

Robert Fearon, Sjögren’s Foundation, Reston, VA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: Like many suffering from autoimmune diseases, my diagnosis was not straightforward and took
nearly 13 years to get answers. I first started experiencing an array of symptoms when I was 15 years old, which led to a sub-
sequent diagnosis of POTS. These symptoms were not constant and I experienced times where I was essentially symptom
free. In 2019, I began to experience severe pain and fatigue, which continued to worsen over the coming year. During this
time, I saw multiple specialists, which culminated in the third neurologist I had seen identifying a suspicion of Sjögren’s,
and, subsequently, a confirmed diagnosis.

Intervention: The biggest issue I had was finding informed help on creating an exercise routine to help me regain strength. I
had deconditioned rapidly in 2019 even though I was physically active. While every physician I saw advocated for exercise,
none could teach exercise techniques that worked with my severe symptoms. After a prolonged search for a provider to fit
my needs, I was fortunate to find a physical therapy practice with the expertise and ability to work with me to build an
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individualized program around my limitations. My initial routine consisted of in-office visits once per month focusing on myo-
kinesthetic massage and instruction for supine-based strength training. At home training took place daily, but with limited
duration and intensity.

Maintenance: I am now 4 years into my routine and it has continued to evolve with my abilities. I now see my physical ther-
apist in person every 2-3 months and exercise on my own using a 3-day split comprised of aerobic and anaerobic exercise.
A typical session will take between 45 and 60 minutes, with breaks, as necessary. As time has gone on I’ve been able to gain
strength and increase the volume and intensity of my workouts, though pain and fatigue remain prominent factors in what
I’m able to do and how I feel.

I need to be conscientious not to overwork myself, as that can result in setbacks and a prolonged need for recovery. Time of
day is also a factor, as I need to exercise late enough in the day that my sensation of pain, which I wake up with every day,
improves but not so late that my ability to sleep is impacted. For me, this is between 3PM and 5PM.

My consistency, the evolution in my program, and my ability to listen to my body are signs of progress. However, my disease
is unpredictable, so it remains a challenge to know whether a workout will have a significant and negative impact on me. In
this regard, I am still searching for an optimal balance in my program.

Quality of Life: While I have made progress through implementing the aforementioned exercise and physical therapy rou-
tine, I remain frustrated on a daily basis in trying to manage pain and fatigue, the unpredictability of which keeps me house-
bound on most days. Conversely, I recognize the positives. I have been able to significantly reduce the number of
medications that I take, my heart rate is consistently more stable, and I can occasionally participate in outdoor sports.

So, while I’m still searching for solutions to these systemic issues, I’m hopeful for continued progress both in my own situa-
tion as well as how the medical and scientific communities understand, manage, and treat this disease.

Disclosure: R. Fearon: None.

Number: PP10

Walking Away from Arthritis Pain: Exercise Helped Me Manage
Sarcoidosis and Osteoarthritis Physically and Emotionally

Bridget Kelly, Hospital for Special Surgery, Rockville Centre, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM

Background/Purpose: In 2004, we moved to a new home with 2 small children, when I started experiencing terrible joint
pain. For 2 years I was dismissed or tested without a diagnosis, and prescribed steroids, often methylprednisolone for the
joint pain. The pain continued and it wasn’t until my white count was very low that a doctor ordered a PET scan and bone
marrow biopsy. Granulomas were present everywhere. After a lymph node biopsy sarcoidosis was diagnosed. This was
not a typical presentation. I had arthritic flare ups in my joints and severe neuropathy. DMARDs and biologics finally quieted
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most of my symptoms for almost 2 years which led to remission without medication. Future surgeries caused arthritic flare-
ups requiring me back on medication. During all of this, a committed practice of daily walking sustained me both physically
and emotionally.

Intervention:My joint pain was chronic, and my husband was prepared to move to a house with fewer stairs. I refused to be
controlled by my joint pain. Each day I would push myself to walk down two flights of stairs to walk 3 miles on the treadmill. I
was determined; walking through the pain every day was a practice, a therapy for me physically and emotionally.

For several years I was in remission, and symptoms were relatively manageable. A bone density test at age 40 showed I had
osteopenia, presumably resulting from the steroids in my 30s. Now at age 52, I have osteoporosis.

In 2018 I had L4-L5 discectomy which awoke my dormant autoimmune related arthritis. My rheumatologist started me on
DMARDs and biologics weekly, which I am still taking. The medication managed my arthritic flares so that I was able to return
to walking. Once again, my practice of walking and core work helped me strengthen my back. I was committed to protecting
my health.

In 2021, a new challenge: severe left wrist pain affected my daily activities. MRI showed a tendon tear and severe OA in my
wrist, requiring 2 surgeries. As I was healing, severe back pain affected my sleep. MRI showed arthritis, stenosis, and severe
disc degeneration resulting in a new L4-L5 spinal fusion surgery. The surgery caused another arthritic flare up.

Maintenance: Once my back started healing, I once again returned to my practice of walking.

My MDs encouraged strength training to help with the OA. I was committed to building my muscles to support my bones
and to do the necessary work to keep myself strong and out of the operating room. Walking daily and strength training is
the essential combination which helps me manage my arthritis.

Quality of Life: It’s been 20 years since my diagnosis of sarcoidosis and OA. With perseverance and persistence, I am
happy to report I live in the same house with the 2 flights of stairs, and I use the same old treadmill.

In 2023, I was honored to be asked to serve as a Community Outreach Leader for the Foundation for Sarcoid Research
(FSR) representing Hospital for Special Surgery- an opportunity to share my story to help others with sarcoidosis. I often said
it was easier to understand my pain when you saw me in a cast. This can be an invisible disease. Explaining this journey to
someone who never experienced it is challenging. My commitment to walking and strength training has allowed me to per-
severe enabling me to advocate and raise awareness for this community.

Disclosure: B. Kelly: None.

Number: PP11

Living Well with Chronic Illness: Decades with MCTD

Carol KAMINSKI, HP (Hewlett Packard) Retired, Wilmington, NC

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM
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Background/Purpose: In the fall of 1985, I was not feeling well. I attributed my tiredness, weakness and malaise to stress
and carried on. Walking upstairs I was out of breath and muscle sore. I went to my aerobics class and could not keep
up. I tried all manner of stress reduction that had worked in the past for me. Reading, walking, talking to friends, naps. Many
naps. Then I woke up one morning and fingers on both hands were very swollen. They hurt and I couldn’t close them. As a
26-year-old, doctor visits were infrequent, but I called a local Internist and made an appointment. After my bloodwork was
relatively normal, he declared I was fine. I asked for a referral. He referred me to Cardiology. After a cardiac workup, the doc-
tor declared I "did not have a disease in his specialty." He referred me to a Rheumatologist. In a few short months I was diag-
nosed with Mixed Connective Tissue Disease (MCTD). The rashes, fevers, joint and muscle pain, and later swallowing and GI
problems made sense. My extreme fatigue and associated issues had a name. Medical therapy started and over the next
years, I became used to adjusting to various therapies.

Intervention: A diagnosis with chronic illness taught me to learn new skills. These included enhancing my ability to listen to
and share with medical staff so I could receive the best care. This applied to communication with friends and family. Making
modifications so I could still do the things I enjoyed. At the time I loved racquet sports. But when I would play the skin on my
fingers would split from the stress over my skin and joints. By using leather gloves when playing any sports I found it pro-
tected my hands and made my time enjoyable instead of my being preoccupied with hurting myself. Although a small
change, this was pivotal to me because it encouraged me to make changes anytime I encountered an obstacle. When the
Lupus part of my disease was most active, I requested a work accommodation away from windows and sunlight. Working
in training technology when the disease was more active, I would request non-stop flights when traveling for work to reduce
joint and fatigue issues. The swallowing issues that arose when the Scleroderma part of the disease became more evident
were harder to accommodate. My doctor prescribed medications that represented the latest approaches to handling motil-
ity and swallowing issues. But the most important thing he did was empathize with how difficult this issue is to manage. He
expressed confidence that I was able to handle this challenge and noted how well I was faring overall. More than anything,
living with a chronic illness has required me to adapt and change according to my circumstances.

Maintenance: I can actually thank the entrance of illness in my life in my 20’s for teaching me life lessons about developing
personal resilience and teaching me to depend upon others when necessary.

Quality of Life: After nearly 40 years living with MCTD, I can say I am living well with chronic illness. My disease has been in
remission for the last 15 years. GI (mainly swallowing) issues have never abated but I manage them via medication and life-
style modifications. I retired early from a 30-year career that I enjoyed, and look forward to aging well, something my 26-year-
old self could not have imagined.

Disclosure: C. KAMINSKI: None.

Number: PP12

Healing Together: The Role of Black, Indigenous and People of Color
(BIPOC) -Only Chronic Illness Spaces in Comprehensive Care

Sarah Shaw and JP Summers, Global Healthy Living Foundation, Upper Nyack, NY

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives Poster
Session Type: Patient Perspective Posters
Session Time: 10:30AM–12:30AM
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Background/Purpose: As someone from the Black, Indigenous, and People of Color (BIPOC) community living with rheu-
matic conditions, I have experienced firsthand many challenges that people from my community continue to encounter
because of healthcare disparities. These inequities often complicate our health journeys, delaying diagnosis and access to
treatment, often leading to worse outcomes. Besides physical symptoms, rheumatic diseases frequently bring mental health
issues like anxiety and depression, which can be more pronounced for BIPOC communities due to these inequities.

My journey started with a fibromyalgia diagnosis in 2016, followed by rheumatoid arthritis in 2017. I needed a supportive
community of individuals with similar experiences to help manage my condition.

Intervention: Attending support groups and being part of a community with people who have shared experiences based on
their conditions and the communities they come from helped me and others feel less isolated. Often, I was one of the few

ChronicHue Meeting Dates and Discussion Topics

ChronicHue Patient Testimonials
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BIPOC attendees, a sentiment echoed by other BIPOC patients, who also reported microaggressions and racism in these
spaces. To address these unique needs, the Global Healthy Living Foundation (GHLF) supported the creation of
ChronicHue in 2023, a global online community empowering BIPOC living with rheumatic disease and chronic illness.
ChronicHue provides a supportive space for BIPOC patients to connect with others who understand their racial and cultural
experiences related to illness and the health system.

Maintenance: Since its launch, ChronicHue has held 20 meetings connecting patients across 4 countries. Monthly discus-
sion topics guide conversations, providing validation and a sense of belonging. Many members, including myself, expressed
that this was their first experience in a group specifically designed for BIPOC with rheumatic disease and chronic illness. By
acknowledging gaps such as lack of diversity, healthcare disparities, and diagnosis delays during these meetings, this space
allows patients like myself to feel seen and heard while also encouraging us to stay on top of our health.

Quality of Life: For many BIPOC individuals with chronic illness, BIPOC-only spaces are crucial for fostering community,
building trust, and addressing complex topics often challenging in non-BIPOC spaces. Mental health issues are prevalent
among Americans of all racial and ethnic backgrounds, with rates between 13%-25%. According to Mental Health America,
17% of Black Americans, 15% of Latinx/Hispanic Americans, 13% of Asian Americans, 23% of Indigenous/Native/Alaskan,
and 25% of Multiracial Americans live with mental health issues compared to 23% of white Americans. Participating in
ChronicHue meetings has improved my mental health and reduced the isolation that often accompanies living with rheu-
matic conditions and chronic illness. It remains incredibly therapeutic to have a space where BIPOC can share their health
journeys and heal, while addressing the intersection of race, ethnicity, and culture. ChronicHue discussions inform GHLF’s
support resources and activities for BIPOC communities. Based on some discussions, GHLF has developed tailored con-
tent for BIPOC communities like this one: Wash Day & Chronic Illness.

Disclosure: S. Shaw: None; J. Summers: None.

Number: PP13

Bridging the Gap from Pediatric to Adult Rheumatology Care

Natasha Trehan, University of Ottawa, Take a Pain Check Foundation, Markham, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives
Session Type: Patient Perspective Posters
Session Time: 3:00PM–4:00PM

Background/Purpose:When I was 13, life took an unexpected turn with a diagnosis of Juvenile Idiopathic Arthritis (JIA). Over-
night, my world transformed into a cycle of intense pain and limited mobility, making everyday activities a challenge. It took four
long years of trial and error to finally discover a medication that brought relief. As I neared adulthood, a new set of hurdles
emerged. Transitioning from pediatric to adult care posed daunting questions: How would I manage my healthcare on my
own? Where could I find a trustworthy adult rheumatologist? What resources were available to support this new chapter of my
journey? Navigating these uncertainties required resilience and determination. It was a journey of learning to advocate for myself,
seeking out the best medical professionals, and uncovering resources to ensure I could thrive despite the challenges of JIA.

Intervention: Engaging in research provided me with foundational knowledge on transitioning from pediatric to adult care.
My involvement with the Patient and Community Engagement in Research (PaCER) program was particularly enlightening.
Through a collaborative project, I worked with peers who had experienced this period of transition of care and then we
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conducted research on other patients going through transition of care. Our research highlighted the challenges young adults
face, such as changes in care delivery and increased patient responsibility. It became clear that thorough preparation and
accessible resources are essential for a smooth transition (Currie, Gillian R et al.). This experience deepened my understand-
ing before I transitioned myself a year later.

Maintenance: Since transitioning, I have taken several steps to manage my healthcare more effectively. I prepare thoroughly
for appointments, keeping a list of questions and updates on my condition. I maintain a contact list of essential healthcare
providers, including my new adult rheumatologist, my patient support medication program team and more. I actively com-
municate my needs and concerns during medical appointments. I research and create resources for myself and others
going through this phase.

Quality of Life:My quality of life has significantly improved through enhanced self-advocacy and understanding of my condition.
By taking charge of my healthcare and using available resources and support systems, I successfully transitioned from pediatric
to adult care despite initial challenges. Developing self-advocacy skills empoweredme tomake informed decisions and commu-
nicate effectively with healthcare providers. The guidance from medical professionals and community resources was crucial in
managing my condition. Reflecting on this journey, I am now better equipped to handle my healthcare needs and advocate
for myself, highlighting the importance of preparation, education, and support in navigating healthcare transitions.

Disclosure: N. Trehan: AbbVie/Abbott, 2, Janssen, 2, 5, Pfizer, 5, UCB, 5.

Number: PP14

Support Groups and Chronic Illness: Finding Social Support Among Peers

Alexandra Blumhorst1 and Estela Mata-Carcamo2, 1Looms for Lupus, Silver Spring, MD, 2Looms for Lupus,
Irwindale, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives
Session Type: Patient Perspective Posters
Session Time: 3:00PM–4:00PM

Background/Purpose: Like many lupus patients, my journey has been long, complex, and difficult. I began experiencing
symptoms in 2019. Over the next five years, I worked with 17 doctors over nine different specialties as I tried to find a
reason—and a solution—for my increasingly debilitating symptoms. Eventually, I was diagnosed with undifferentiated con-
nective tissue disease, and in 2023, finally diagnosed with lupus.

My medical providers are skilled, empathetic, and supportive, and I benefit immensely from their continued care. But as my
health declined and I grew more frustrated with living with a chronic illness, I began to crave connection with a peer. Some-
one who understood my experience, no explanation necessary.

Intervention: In August of 2023, I joined a virtual support group for individuals with chronic illnesses led by a therapist. Over
twelve sessions, we covered a wide range of topics relating to chronic illness. From our first session, I felt validated and
understood in a way I had not previously experienced. Despite different diagnoses and symptoms, all of the participants
shared the burden of a chronic illness, and we therefore had many similarities in our health journeys.

The heartbreaking dilemma of both wanting a diagnosis and fearing one. The exhaustion from sinking time, money, and
energy into medical appointments. The terrifying uncertainty of what our futures will hold. The profound impact of our
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illnesses on mental health. The frustration of our values and our priorities always being limited by chronic illness. The loss of
identity.

With each conversation, we shared these experiences and so many more. We didn’t skirt around heavy topics, like suicidal
ideation, instead embracing the vulnerability and courage to discuss and normalize them. Through these twelve weeks, a
group of strangers became some of my closest friends.

Maintenance: The benefits of my support group have been immeasurable. My support group provided a sense of commu-
nity for me, and therefore valuable social support for my struggle with lupus. Despite the difficult themes we discussed, I felt
lighter after each meeting. My peers provided much-needed validation and support, and I hope I returned it.

Quality of Life: I’m still in touch with my friends frommy support group. We have an ongoing group text, that buzzes at least
once a day with a message about the casual ableism we’ve encountered or a symptom we’re experiencing. We’ve navi-
gated work problems, family issues, and barriers to accessibility together. Memes about chronic illness also often feature
in our conversations, providing welcome reprieves from reality.

I have never met any of these people in person, despite living with twenty miles of them. But they have profoundly impacted
my life, and my experience with lupus. Our chronic illnesses haven’t been resolved by our support group, but our challenges
are much more bearable with each other.

Disclosure: A. Blumhorst: None; E. Mata-Carcamo: None.

Number: PP15

Breathing Mindfully and How to Control Anxiety in Lupus Patients

Amanda Greene, Lupus Research Alliance, Los Angeles, CA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives
Session Type: Patient Perspective Posters
Session Time: 3:00PM–4:00PM

Background/Purpose: For over four decades, Systemic Lupus Erythematosus has impactedmy Quality of Life.. I was diagnosed
in 1983- my entire life was changed. I was diagnosed and shortly thereafter my doctor started a treatment of high dose steroid
medication, at the time the standard of care. The side effects of the medication were harsh and devastating. As a young patient,
my mother and I searched for other options. It took years, decades actually to find the right treatment interventions for me.

Intervention: The main shift in my healthcare journey was recognizing the power of the mind. The impact of mindful breath-
ing and mindfulness has dramatically improved my ability towards managing my physical body pain and mental health
issues, reducing periods of anxiety.

Maintenance: After years of developing a mindfulness practice, my healthcare providers and I have determined that for me
the benefits offered have demonstrated effective and consistent results.

Breathing with intention and a healthy awareness of what to expect from a mindfulness practice I believe should be an option
that is offered to every patient living with Rheumatic conditions.
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Quality of Life: Mindful breathing on a regular basis has been an important part of my daily healthcare practice. My experi-
ence with a motivational meditation program and current individual practice has reduced my anxiety levels and increased my
ability to have a sense of control over mymind and body, when the rheumatic diseases I live with will never stop. The sense of
balance that I have with mindfulness provides me with real options to help my treatment. I strongly believe this is key to find-
ing the balance of physical and mental health needs and my goal is to,share my positive experiences with others.

Disclosure: A. Greene: None.

Number: PP16

Utilization of My Knee Notes for Enhanced Healthcare Management

Tien Sydnor-Campbell, Medically Retired, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 16, 2024
Session Title: Patient Perspectives
Session Type: Patient Perspective Posters
Session Time: 3:00PM–4:00PM

Background/Purpose: Living with chronic knee issues for 40 years has been incredibly challenging. My knee pain began as
early as 6th grade but got overlooked and attributed to growing pains. As the pain worsened, communicating my symptoms
to doctors remained difficult. The lack of technology in healthcare at the time exacerbated these challenges, often hindering
my care because information was not updated and shared across specialists. I realized that having an organized and acces-
sible system was essential for effective communication and health monitoring.

The constant pain and limited mobility significantly affected my quality of life. These challenges, along with numerous doctor
visits and various treatments, led me to develop “My Knee Notes.” This tool transformed my health management approach.
Diagnosed with Osteoarthritis at 20 and Rheumatoid Arthritis at 40, I realized the urgency of tracking my condition meticu-
lously. “My Knee Notes,” a structured log book for arthritis pain and other symptoms, became indispensable in my journey,
enhancing communication with my healthcare team and improving my condition management.

Intervention: Implementation of My Knee Notes

“My Knee Notes” consolidates all aspects of my knee health in one place. Implementing this tool involved the following
steps:

Daily Usage:

• Symptom Tracking: I logged symptoms, pain levels, and mobility limitations, observing patterns and triggers from activities like
walking, biking, swimming, and dancing.

• Medication: I documented medication details, including time to relief and duration of relief.
• Nature-Based Care: I recorded non-pharmacological approaches like heat/ice therapy, therapeutic massages, topicals, oint-

ments, and supplements, always discussing these with my doctor.
• Questions for the Care Team: I noted questions for my doctors, helping me remember what to discuss during appointments.
• Consultation Data: Before each appointment, I reviewed "My Knee Notes" and highlighted relevant treatment history to facilitate

productive discussions.

Maintenance: Implementing “My Knee Notes” brought significant improvements:
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• Enhanced Communication: My interactions with healthcare providers became more efficient, as I could present detailed and
organized information, making optimal use of my appointment time.

• Informed Decisions: The comprehensive logs enabled shared, informed decisions about treatment adjustments.
• Empowerment: Having “My Knee Notes” empowered me to actively advocate for my care and foster a collaborative approach

with my healthcare team.

Quality of Life: Implementing “My Knee Notes” helped me manage my knee health more confidently and effectively. The
tool strengthened the patient-provider relationship, leading to more personalized care. For anyone grappling with chronic
health conditions, embracing “My Knee Notes” can significantly improve their ability to communicate with healthcare pro-
viders and take charge of their health. This simple yet effective tool could greatly benefit many other patients with chronic
conditions, enhancing their health management journey.

Disclosure: T. Sydnor-Campbell: None.

Entries from “My Knee Notes”, a structured log book for arthritis pain and other symptoms, supported communication with my doctor.

My knees began giving me trouble in the sixth grade. These images show the damage that made doing the activities I love challenging.
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Álvaro-Gracia, José María 0762, 1973,

2275, 2279
Alvar-Pariente, Sara 2126
Alvear-Torres, Andrea 0220
Alvear-Torres, Andrea 2472
Alves, Margarida 0678, 1693, 2466
Alves, Stephen 1859
Alves Alvino, Laissa C. 0639, 1510
Alvey, Jessica 0680, 1573
Alveyn, Edward 0148, 0280, 2553
Alzamareh, Diana 0001
Amador Borrero, Blanca 1958, 2652
Amaike, Hidenori 2288
Amamoo, Ahinee 2588
Amano, Koichi 1168
Amar Muñoz, Helena M 0762
Amarilyo, Gil 2189
Amarista, Camila 0058
Amarista, Camila 1865
Amarnani, Abhimanyu 0812, 1072
Amatore, Florent 2315
Amazan, Emmanuelle 0297
Amazan, Emmanuelle 1143
Ambasta, Anshula 1042
Ambati, Amala 0125, 0126
Ambatipudi, Mythri 0816
Ambriz Murillo, Yesenia 0431
Ambrozic, Ales 0111
Amengual, Olga 0112, 0953, 2545
Amerman, Hayley 2599
Amet, Mona 2115
Amezcua Guerra, luis M 1161, 2416
Amigo, Mary-Carmen 0128
Amin, Hamzah 1451, 2136
Amin, Md Zahid 1584
AMIN, VISHRANT 0161, 1880
Aminghafari, Mina L11
Amiot, xavier 0292
Amirdzhanova, Vera 1387
Amiri, Neda 0434
Amital, Howard 2217, 2263
Ammann, Stephen 0085
Ammitzbøll Danielsen, Mads L04, L20
Amorelli, Jordan 1247
Amos, Mary Ellen 1066
Amoura, Zahir 0120, 0368, 2305
Amouzadeh, Hamid 1466
Amsler, Emmanuelle 1706
Amudala, Naomi 1928, 2650
Amudalapalli, Alekhya 0670
Amundsen, Britta 0977
An, Jason 2176
An, Jie 1703
Anagnostopoulos, Constantinos 1622
Anaki, Adi 2263
Anand, Amit 2432
Anandarajah, Allen 1032, 1296, 2551
Anaya, Daniel 0008, 0011

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Andújar-Brazal, Pablo 0475, 2262,
2284, 2459

Anderl, Janet 0658
Anderle, Karolina 2048
Andersen, Jeanette 0676
Anderson, Amy 1349
Anderson, Amy 1662, 1845, 1846
Anderson, Daniel 0032, 0462, 0923
Anderson, David 0404
Anderson, Erik 0643
Anderson, Jordan 0013
Anderson, Livia 1176, 1177
Anderson, Mary 0187, 0205, 1045, 1047
Anderson, Meghan 1072
Anderson, Melanie 0555, 0644, 1081, 1711
Anderson-Mellies, Amy 0717
Andersson, Anna Helena 1590
Andersson, Daniel 1735, 2670
Andersson, Jan 0767
Andersson, Maria 0868
Anderton, Thomas 1567
Andev, Rajinder 2501
Andonian, Brian 1053
Andrés, Mariano 1088
Andrés Cerezo, Lucie 0562, 2211
Andrés-Le�on, Eduardo 2498
Andrade, Carolina Albanez de A. Da

C. 2416
Andrade, Danieli 0108, 0109, 0112, 0115,

0123, 0247, 0248, 0841, 0842, 1267
Andrade, Felipe 0055, 0064, 1684,

1751, 1752
Andrade, Luis 0636
Andre, Marc 0368
Andrea, doria 1109, 1246, 1551,

2431, 2659
Andreakos, Evangelos 1704
Andreasson, Kristofer 1585
Andreasson, Kristofer 1735, 2670
Andreasson, Kristofer 2685
Andreica, Ioana 0138, 0548
Andreica, Ioana 0747
Andreoli, Laura 0113, 0115, 0121, 2071
Andres, Mariano 0289, 1098
Andreu, Jose Luis 0614, 0718, 1193,

1426, 2297
Andreu Ubero, Jose María 0256
Andrews, Colm 0280
Andrews, James 0486, 0489, 1268,

1334, 1353
Andrews, Jane 1136
Androsenko, Maria 2015
Anegon, Ignacio 1381
Anesi, Stephen 0396
Ang, Dennis 1337
Angeles-Han, sheila 0382, 0383, 0385,

0396, 1261, 2574
Angerstein, Aaron 1812
Anguera, Montserrat 0782, 2599
Anh-Tu Hoa, Sabrina 1163
Ani, Nizar 1229, 1935, 1936

Anilkumar, Aishwarya 1586
ANIM-KORANTENG, COMFORT 1293
anim-koranteng, Comfort 1929
Anis, Sulaiman 0228
Annapureddy, Narender 0375, 1040
Anolik, Jennifer 0001, 0012, 0811, 0869,

0905, 1656, 1798, 2534
Anoshkin, Kirill 1550
Antao, Olivia L03
Anthony, Donald D 2338
Anthopolos, Rebecca 1253
Antoine, FROIDURE 0467
Antoinette, Adrien 0891
Anton, Jordi 0385
Anton, Jordi 1125
Anton, Jordi 2174, 2205, 2206, 2207
Anton Pages, Fred 0912, 1548
Antonelli, Isabele 0247, 0248
Antonio, Darcisio 1281
Antony Jude Prakash, John 2076
Antowan, John 1316
Anufrieva, Ksenia 1663, 1703, 1810
Anumolu, Natalie 2311
Anzalone, Jerrod 2615
Aoki, Kaito 0341
Aoki, Mari 2578
Aomreore, Kessiena 1111
Aouad, Krystel 1229, 1935, 1936
Aouba, Achille 0999, 1592, 1699
Aouhab, Zineb 0375, 1040, 1070
Aoun, Maroun 0549, 0550
Apanomeritaki, Anastasia 0249
Aparnathi, Mansi 0078, 0580
Aplin Frederiksen, Bill L04, L20
Appel, Silke 0884
Appenzeller, Simone 0402
Appenzeller, Simone 1281, 1504, 1506,

1591, 2196, 2197, 2205, 2206,
2207, 2627

Appleton, Tom 1205, 1983, 2111, 2176
Apruzzese, William 0869
Apruzzese, William 1798
Apsley, Emily 2391
Apurva Machhar, Rohan 0075, 1970
Aqrawi, Lara 0884
Aquilani, Angela 1774
Aquino, Monica Raquel de Souza 2035
Ara, Ashkan 1016
Araújo, Joana 2573
Arabelovic, Senada 1995
Arag�on Díez, A 1469
Arai, Toru 1168
Araki, Yasuto 0041
Aramin, Mohammed 0162
Aranda Cano, Evelyn 0122, 1359
Aranda-Valera, Concepci�on 0532, 0893,

2244, 2245
Aranow, Cynthia 0643, 1672, 1786, 2439,

2677, L11
Arantes de Faria, Paulo 1755
Arar, Anna 2400

Araujo, Lita 0755, 0975
Arazi, Arnon 0728, 1798, 2550, 2692
Arbeeva, Liubov 0791, 1175, 1190, 1191,

1207, 1947, 2094
Arbel�aez-Cortés, Álvaro 1237
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Díez Álvarez, Elvira 0685, 0686, 1144
Díez Álvarez, Elvira 2028, 2054, 2440
Díez Morrondo, Carolina 1372, 2284, 2467
Dag, Ayten 1120
D’Agati, Vivette 0650
Daghasi, Hassan 0119
Dagna, Lorenzo 0687
Dagna, Lorenzo 0691
Dagna, Lorenzo 0749, 0890, 2451, 2485
D’Agostino, Maria Antonietta 0592, 0688,

0689, 0780
D’Agostino, Maria Antonietta 2355
D’Agostino, Maria-Antonietta 0226, 1969
Dahl, Martin 1382
Dai, Lie 2580

Dai, Min 1736
Dai, Yunfeng 1512, 1783
Daigle, Shanette 0769, 1166, 1700
Daigle, Shanette G. 2409
Daikeler, Thomas 0854, 1695
Dairaghi, Daniel 1682
Dalbeth, Nicola 0178, 0265, 0266, 0268,

0269, 0274, 0907, 1083, 1091, 1676,
2006, 2007, 2018, 2559, L05

Dalby-Payne, Jacqueline 0617
Dale, Russel 0617
d’Alessandro, Miriana 2084
D’Alessandro, Roberto 2447
Dalgard, Clifton 1773, 1780
Daliri, Soudabeh 2045, 2414
Dalkilic, Ediz 1615
Dall’Era, Maria 0170, 0171, 0180, 0629,

1039, 1546, 1672, 1786, 1798, 2170
Dalmolin, Henrique 2612
Damade, Richard 2249
Damasco, Amelia 1109
Damerau, Alexandra 2139
Damian Peñaloza, Alma 2125
Damirchi, Mohammadrafi 1961
Damjanov, Prof. Dr. Nemanja 0871
Damrauer, Scott 1354, 1355
Dan, Joshua 2404
Dancey, Paul 0388
Dandy, Jennifer 1247
Danebod, Kamilla 1000
Danese, Silvio 1136
Daneshfar Hamrah, Sanaz 1531
Dang, Julien 0760
Dang, Steven 1471, 1709
Danguecan, Ashley 1273, 1274, 1278,

1280, 2625
Daniel, Laura 1365
Daniel, Laura L. 0913, 0914, 1214, 1215
Danieli, Coraline 2673
Danielides, Stamatina 1414, 1420
Daniels, Kimberly 0844
Danila, Maria I. ("Maio") 0201, 0273, 1923,

1933, 2615
Danka, Mahvish 1604
Danko, Charles G 1761
Danosky, Payton 0400
Danpanichkul, Pojsakorn 0325
Dans, Leonila 0572
Dans Caballero, Santiago 1341, 2442
Danve, Abhijeet 2363
Danyluk, Stephanie 0176, 1171
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Guimarães, Lucas 2612
Gujar, Bansari 0417, 0418
Gul, Ahmet 0652, 0917
Gul, Ahmet 2374
Guleria, Shivika 1782.5
Gullapelli, Rakesh 2414
Gullick, Nicola 0076, 1456
Gullick, Nicola 1479

Gullick, Nicola 2344
Guly, Catherine 0379
Guma, Monica 0457, 1092
Guma, Monica 2287
Gunawardena, Harsha 1162
Gunawardhana, Samadhi 0699
Gunnarsson, Iva 0098
Gunnarsson, Iva 1505
Gunnarsson, Iva 1806, 2373
Gunnarsson, Ragnar 1590
Guo, Bingpeng 1736
Guo, Henry 1588, 1965
Guo, Jianping 0127
Guo, Li 1453
Guo, Rong 0464
Guo, Wei L18
Guo, Yan 1365
Guo, Yujia 2640
Guo, Zhengguang 2081
Gupta, Akash 1065
Gupta, Angela 2338
Gupta, Ankita 0228
gupta, gauri 1252
Gupta, Kashvi 2132
Gupta, Latika 0329, 2071
Gupta, Niket 0711
Gupta, Pankaj 2647
Gupta, Pooja 0786
Gupta, Ranjan 0638, 1483, 2384, 2406
Gupta, Sneha 0329
Gupta, Vasudha 1721
Gupta, Vidit 1223
Gupta, Vikas 2647
Gupta, Yashdeep 0415
Gurajala, Siddarth 0869
Gurajala, Siddarth 1798
Gurel, Erdem 0652
Gurevic, Ilya 1430
Gurgel, Jesse 0932
Gurke, Robert 2426
Gurlin, Rachel E. 2478, 2480
Gurra, Miranda 0869, 0962, 0967
Gurrea-Rubio, Mikel 0058, 1865
Guru Murthy, Gayathri 1819
Gustafson, Claire 1660
Guthridge, Carla 0909, 1786, 1804
Guthridge, Joel 0623, 0811, 0869, 0884,

0905, 0909, 1531, 1786, 1798, 1804,
1811, 1866, 2424, 2537, 2645

Gutierrez, Alma 1842
Gutierrez-Arcelus, Maria 0618, 0779, 1836
Gutierrez-Casbas, Ana 0554
Gutierrez-Cruz, Gusatavo 1645, 2086
Gutman, Jonathan 0778
Gutowski, Emily 1072
Guttman, Anna 1349
Guy, Lauren 2668
Guy, Thomas 1835
Guz, alina 2189
Guzm�an, Nicol�as 1444
Guzman, Jaime 0376, 0388, 2571

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Guzzo, Krishan 2613
Gwathmey, Kelly 0311, 0312
Györfi, Andrea-Hermina 1827
Gyger, Geneviève 1152
Gysan, Maximilian 2048

H
H. Abd Elsamea, Mona 0612
Ha, Jang Woo 0804, 2234
Ha, You-Jung 0804, 2234
H�anov�a, Petra 2247
Højgaard, Pil 1000
Hørslev-Petersen, Kim 0485
Häckl, Dennis 2513
Häuser, Winfried 0794
Hügle, Thomas 0867, 2163, 2219
Hütter-Krönke, Marie Luise 2427
Haaland, Derek 1500, 1513
Haas, Florian 2265
Haase, Isabell 2400
Haavardsholm, Espen 0033
Haavardsholm, Espen 0468, 0485
Haavardsholm, Espen A. 0239, 0240,

2018, 2560
HABAUZIT, Caroline 0356
Habboub, Basel 1239
haberman, Rebecca 2324, 2330
Habib, stephanie 1593, 1595
Habibov, Ismat 2374
HACHULLA, Eric 0252, 0260, 0961
Hachulla, Eric 1574
Hachulla, Eric 2302
Hachulla, Eric 2303
Hacisuleyman, Aysima 0917
Hackel, Alexander Maximilian 1833
Hackman, Dawn 1927
Hacohen, Nir 0869, 1798, 2550
Hadchouel, Alice 1766
Haddad, Amir 0851, 2339, 2638
Haddad, Haya 0295
Haddouche, Aness 1706
Hadi, Ayesha 1960
Hadi, Mohanad 1310
Hadi Kafagi, Abdul 1592
HADJADJ, JEROME 2305
Hadjaj, jerome 1886
Hadley-Strout, Emily 1292
Hadsbjerg, Anna EF 0224
Haeffs, Kathrin 0558
Hafeez, Nafeeza 0633
Haffey, Wendy 0383
Hafström, Ingiäld 0868
Hagag, Nabil 0002
Hagan, Scott 1073
Hagen, Melanie 0780, 0786, 1130, 1550,

1749, 1750
Hagen, Melanie 2664
Haggart, Anna 0803
Haghiac, Maricela 0534
Haghikia, Aiden 0778
Hagiwara, Yukitomo 2290

Hahn, Maryrose 0396, 0779, 1840
Hahn, Timothy 0381
Haibel, Hildrun 0579
Haider, Majeed 1680, 2264
haimov, Elvira 0941
Hajek, Stefanie, Hajek, Stefanie 2206
Haji, Yoichiro 1627, 1628
Hajizadeh, Sama 0531
Hajizadeh, Sama 1002, 2607
Hajj-Ali, Rula A. 0823, 2481
Hakkarinen, Ida PP02
Hakobyan, Bagrat 1183
Hakobyan, Knkush 0537
Hala, Virginia 1137
Halabi, Hussain 0119
HALABI, HUSSEIN 1229
Hale, Caryn 2103
Hales, Derek 1175, 1947
Hales, Tim 1212
Halin, Marion 2114
Hall, Adam 1337
Hall, Daniel 1255
Hall, Matt 1271
Hall, Michelle 1179
Hall, Pamela 1646
Hall, Stephen 2363
Hallén, Jonas 0710
Hallac, Rami 1977
Hallet, Remy 2436
Halliday, Joshua 1929
Halpert, Gilad 2217, 2263
Halse, Anna-Kristine H
Halyabar, Olha 0779, 1028
Hamada, Hidetoshi 2528
Hamada, Riku 0413
Hamade, Hassan 1062, 2329
Hamann, Dörte 2572
Hamdan, Muhammad 0785
Hamdan, Omar 0309
Hameed, Aamena 0401
Hameed, Mohaned 2236
Hameed, Shema 1960
Hamel, Damon 2594
Hamele, Cait 0055
Hamerman, Jessica 1765
Hamid, Mohammed 1919
Hamijoyo, Laniyati 0136
Hamijoyo, Laniyati 0663, 2411
Hamilton, Angela 1265
Hamilton, Iris 0398, 1968
Hammam, Nevin 0612, 0613, 1364
Hammam, Osman 0612, 0613, 1364
Hammenfors, Daniel 0884
Hammer, Hilde 0033, 0468
Hammer, Hilde B 2018, 2560
Hammer, Mark 1894
Hammitt, Katherine 1414, 1420
Hammond, Angie 0085, 0932
Hammond, Ben 1896
Hammond, Sarah 1727
Hamroun, Sabrina 0422, 0423

hamroun, sabrina 0432
Hamroun, Sabrina 0453, 0571, 0810
hamroun, sabrina 1347
Han, Bobby Kwanghoon 1388
Han, Brenda Yuyuan
Han, Jin 0023
Han, Kyungdo 1343
Han, Minkyung
Han, NooRi 2144, 2563
Han, Qian 1736
Han, Seungwoo 0023
Han, Soojin
Han, Xinxin 0267
Han, Yipeng 0514
Hanaee, Yas 2333
Hanaoka, Hironari 0168
Hanberg, Jennifer 0132
Hanberg, Jennifer 0245, 0253
Hanberg, Jennifer 0717, 2490, 2616
Hancock, Brandon 0869
Hancock, Bryan 1842
handa, Sanjeev 0878
Handberg, Eileen 1734
Hands, Rebecca 0044
Hanif, Iqtidar 1573
Hanlon, Bret 0215
Hanlon, Megan 0925
Hanly, John 0438, 2682, L11
Hanna, Diana 0172
Hanna, Richard 1701
Hanna, Tareq 0026
HANNA ABDELMASSIH, Sélina 0595
Hannan, Marian 2154
Hannani, Monica 2102
Hannawi, Suad 1229
Hannawi, Suad Mohamed Abdulla 1229
Hannebutt, Nicholas 0863, 2107
Hans, Varinder 0991
Hansen, Bérénice 0053
Hansen, Gwenn 0006
Hansildaar, Romy 0472, 0598
Hanslik, Thomas 1574
Hanson, Andrew C. 0207, 1024, 1518,

2421, 2511, 2660
Hanson, Eric 1682
Hansson, Monika 0033
Hant, Faye 0680, 1562, 1573, 2458
Hao, Luke 1730
Haouichat, Chafika 1229, 1935, 1936
Haq, Prof. Syed Atiqul 1584
Hara, Kazusato 2486
Hara, Ryota 0520
Hara, Yuichiro 0759
Harada, Masafumi 2066
Harada, Ryoko 0413
Haranaka, Miwa 0298
Harari, Sergio 1610
Harasimowicz, Magdalena 0302
Hardison, Vinchelle 1078, PP08
Hardy, Paul 0021
Harel, Liora 2206, 2207

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Hareuveni, Tamar 0150
Haria, Dhwani 0006
Harigai, Masayoshi 0056
Harigai, Masayoshi 0136, 1336
Hariri, Ali 1085
Harkins, Patricia 0739, 0740, 0741, 0881,

1238, 1629, 1974
Harland, Mark 0082
Harler, Mary Beth 1533
Harms, Jerome L02
Harnden, Kate 1326
Haroon, Nigil 0078, 0083, 0555, 0572,

0580, 0822, 2351
Harper, Alexandra 1320
Harrington, Robert 0739, 0740, 0741,

0881, 1238, 1974
Harris, Claudia 0779
Harris, Helen 2264
Harris, Julia 0377, 0378, 1026, 1027,

1028, 1263
Harris, Julia 1554
Harris, Julia 2175
Harris, Julia 2402
Harris, Julia 2618
Harris, Luke 1026
Harris, Marlayna 1788
Harrison, Mark 0434
Harrold, Leslie 0457
Harry, Onengiya 1937
Hart, Amy 0605
Hart, Kevin 1533
Hart, Rachael 1738
Hartley, Collette 0695
Hartman, John 0605
Hartmann, Arndt 0780
Hartsell, Sydney 2009
Hartung, Wolfgang 0854
Harvey, Elizabeth 1803
Harvey, Georgina 0343
Harvey, Guillermina 1510, 1511, 2416
Hasan, Mohammed 0466
Hasan, Syed 0029
Hasan, Yusra 0163
Hasegawa, Tetsuo 0926
Hashemi, Kimberly 1810, 2423
Hashim, Mahmoud 0466
Hashim, Muhammad 1224
Hashimoto, Motomu 0511
Hashimoto, Motomu 0520
Hashimoto, Motomu 1856
Hashimoto, Naohiro 0007
Hashiramoto, Akira 2596
Hasikova, Lenka 2013
Hasnain, Sabeeha 0507
Hasni, Sarfaraz 0151, 0816, 1780
Hassan, Dahlia 1562
Hassan, Fadi 0150, 2237
Hassan, Imran 0659
Hassan, Laila 0526
Hassan, Zara 2042
Hassler, Signe 1657

Hassman, Lynn 1755
Hassoun, Paul 2444
Hastings, Susan 1177
Hatanaka, Keiko 0948
Hataya, Hiroshi 0413
Hatcher, Erin 0319
Hatemi, Gulen 2517, 2518, L14
Hattel, Brian 0057
Hattori, Shuhei 1126
Hauge, Ellen Margrethe 0770, 0870, 1361,

2238, 2240
Haugeberg, Glenn 2155
Haugen, Ida 2108, 2109
Haugen, Ida Kristin 1205, 2111
Hausdorff, Jeffrey 1668
Hausmann, Jonathan 0779, 2198
Haussmann, Alana 0454
Haussmann, Alana 1691
Havrilla, Haley 2178, 2194, 2455
Hawa, Saadiya 0191, 0445
Hawker, Gillian 1205, 2110, 2111
Hawkins, Ellie 0637
Hawkins, Jeremy 1009
Hawley, Carmel 2490
Hax, Vanessa 0684
Haxel, Caitlin 0444
Hay, Arielle 1937
Hayashi, Hiroki 0168
Hayashi, Keigo 0609, 0800, 1059, 1344
Hayashi, Keigo 2234
Hayat, Samina 1981
Hayat, Samina 2042
Hayat, Samina 2386
Hayati Rezvan, Panteha 0392
HAYEM, GILLES 1460
Hays, Kimberly 1288
Hayward, Rodney 1719
Hazelwood, Lisa 1815
Hazen, Melissa 0779, 1028
Hazlewood, Glen 1041, 1042, 1333,

2231, 2273
He, Adam 1761
He, Celestine 1549
He, Huilin 1560
He, Jie 1285
He, Jing 0514, 1257, 2060
He, Linchen 1428
He, Qifei
He, Shanzhi 0673
He, Siyu 0886
He, Xuehui 0777
He, Yangzhige 0860
He, Yudong 0873, 1660
He, Zhen-Dong 0264
He, Ziyuan 0873, 1660
He, Zuoxiang 1560
Heale, Liane 0388, 2176, 2184, 2185
Healey, Katie 0726
Healy, Patrick 0587, 1473
Heaps, Adrian 0343
Heard, Sara 0436

Hearld, Larry 0375, 1040
Heaton, Andrew 1779
Heberg, Jette 1756, 2325, 2350
Hecquet, Sophie 0043, 1374
Hedayati, Gilava 1522
Hedberg, Jonatan 2431
Hedderson, Monique 1893
Heddi, Fatma Zohra Yasmina 0077
Hedrich, Christian 0398, 0403
Hee, Jia Yi 2256
Heera, Simran 1252, 2184
Heesters, Balthasar 0776
Hegazy, Mohamed Tharwat 1423, 2514
Hegde, Bharati 1294
Heiberg, Marte 0468, 0485
Heiblig, Mael 0999
Heidecke, Harry 1607
Heidtke, Daniel 2656
Heien, Herbert 2388
Heinonen, Essi 0429
heintzinger, jessica 2607
Heiting, Chloe 1122, 2119
Hejmadi, Shamitha 1881
Held, Julia 1100
HELFER, Hélène 0107
Helget, Lindsay 1093, 2015, 2017
Helleday, Thomas 1849
Heller, Dennis 2543
Helliwell, James 2106
Helliwell, Philip 2334
Helliwell, Philip S. 0593, 1478, 2154, 2322
Hellmich, Bernhard 0823
Hellmich, Bernhard 0828, 1596,

1599, 1600
Hellmich, Bernhard 1634
Helmus, Nicola 2205, 2206, 2207
Hemon, Patrice 2307
Henderson, Ben 2554
Henderson, Lauren 0779, 0829, 2595
Henderson, Nadine 1234
Hendricks, Oliver 1000
Henes, Joerg 1581, 2204
Henkel, Luisa 0345
Hennard, Theresa 0382, 0385
Hennessy, Fritha 1254
Henning, Christine 1554
Henning, Christine 2402
Henning, Svenja 0815, 2678
Henning Pedersen, Lars 0419
Henrickson, Michael 0186
Henriksson, Martin 1849
Henrotin, Yves 2104
Henry, Danielle 2295
Henry, Patrick 1957, 1958
Hensey, Owen 0269
Hensvold, Aase 0048, 0049
Hentgen, Veronique 1108, 1773, 2029
Hentz, Joseph 0712
Hepworth, Elliot 0222, 0223, 0225, 0232,

2215, 2242
Her, Meg 0844

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Herbold, Susanne 0548
Heredia, Sergi 2440
Heredia Martin, Sergi 2297
Herencia, Carmen 0220, 1959
Herholdt, Claire L15
Herion, John 1337
Herman-Demars, Hélène 1366
Hermankova, Barbora 1557
Hermann, Kay Geert 1759, 2334
Hermann, Patrick 0493, 0867, 2163
Hermann, Sandra 2138, 2566
Hermanson, Payton 1795
Hern�andez, José L. 1623
Hern�andez, Marcos Fonseca 1511
Hern�andez Beriain, José Ángel 0304, 0614,

2028, 2054, 2412
Hern�andez del Río, A 1469
Hern�andez Madrid, José Vicente

2147, 2148
Hern�andez S�anchez, Judith 0304
Hern�andez-Baldiz�on, Samuel 2440
Hern�andez-Díaz, Marta 0497, 1378
Hern�andez-Hern�andez, Vanesa 0538,

0554, 1469, 1640
Hern�andez-Martín, Andrea 0289,

0538, 2440
Hern�andez-Molina, Gabriela 0118,

1417, 2502
Hern�andez-Rodríguez, Iñigo 0745, 0849,

1106, 1616, 1623, 1640
Hernandez, Caleb 2666
Hernandez, Elizabeth 2239
Hernandez, Jose Luis 2080
Hernandez, Lucia 0639, 1510, 1511,

2416, 2417
Hernandez, Margarita Portela 1511, 2417
Hernandez, Vanesa 1378
Hernandez, Veronica 1660
Hernandez Galarza, Ivan 1321, 2657
Hernandez Linas, Jose 0431
Hernandez Lopez, Agustin 1167
Hernandez-Franco, Jeann 0194
Hernandez-Tamayo, Cassidy 0439, 1915
Herndon, Shannon 0204, 1064
Hernell, Olle 1399
Herrero-Beaumont, Gabriel 0220, 1959
Herrero-Morant, Alba 0724, 1461, 2493
Herrick, Ariane 1586
Herrington, Julie 0388, 2185
Herrman, Marissa
Herrmann, Martin 0931
herron, Austen 1992
Herrou, Julia 1374
Hersh, Aimee 1263, 1285, 2188, 2622
Hertig, Alexandre 0701
HERVE, Roxane 0281
Hervier, Baptiste 0368
Heshin Bekenstein, Merav 2174
Heslinga, Maaike 0598
Hess, Prof. Dr. Andreas 0871

Hetland, Merete 0033, 0224, 0468, 0485,
0545, 0818, 0872

Hetland, Merete 1000, 1671
Hetland, Merete 1756
Hetland, Merete 1902
Hetland, Merete 2325, 2350
Hetrick, MeLea 1488
Heubeck, Alexander 1660
Heuvers, Marlies 2450
Heyn, Holger 0521, 1426
Hickernell, John 1070
Hickman, George 0280
Hicks, Jordan 1920
Hicks, Sheri 1320
Hidalgo Calleja, Cristina 2147, 2148
Hidekawa, Chiharu 0609, 1059
Hielscher, Andreas 1966
Higashi, Robin 0371
Higginson-Scott, Nathan 0013, 1864
Higgs, Richard 0507
Higgs, Richard 2418
Highland, kristine 0092
Hildebrandt, Marisa 0089
Hilhorst, Marc 0015
Hiligsmann, Mickaël 1234
Hilkens, Catharien 1349, 1662, 1845, 1846
Hill, Brittany 0418
Hill, Carla 1175, 1947
Hill, Catherine 1037
Hill, Tom 0766
Hillenbrand, Rainer 2425
Hillion, Sophie 0963
Hilliquin, Pascal 1698
Hilliquin, Stéphane 1710
Hinchcliff, Monique 0682, 0711, 0784,

0785, 0962, 0967, 1562, 1823, 2458
Hines, Alexander 2651, 2660
Hinman, Rana 1950
Hinojosa-Azaola, Andrea 0720, 0722
Hinrichs, Bernd 2204
Hiraki, Linda 1273, 1274, 1276, 1278, 1280,

1282, 1780, 1803, 2176, 2602,
2625, 2626

Hirama, Yuka PP05
Hirata, Hirokuni 0948
HIrayama, Takehiro 0667
Hirayama, Takehiro 1807
Hirsch, Pierre 0999
Hirst, Gavin 0879
Hisada, Ryo 0953, 2545
Hisamatsu, Tadakazu 1136
Hisamitsu, Tadashi 1174
Hissink Muller, Petra 2572
Hitchin, Natalie 1444
Hitchon, Carol 0131
Hitchon, Carol 0198
Hitchon, Carol 0870
Hitchon, Carol 1333
Hitchon, Carol 1361
Hitchon, Carol 1888

Hitchon, Carol 2171, 2229
Hitchon, Carol 2231
Hitchon, Carol 2238, 2240
Hitchon, Carol 2273
Hitt, Juvena 0436
Hiwa, Ryosuke 0943, 2203
Hiwa, Ryosuke 2665
Hiwa, Ryosuke 2694
Hiwase, Devendra 0037
Hmamouchi, Ihsane 0549
Hmamouchi, Ihsane 0550
Hmamouchi, Ihsane 1229, 1935, 1936
Ho, Chup-Hei 0338
Ho, Hanh 1263
Ho, Maggie 1500, 1513
Ho, Tze-Chung 0338
Ho, Wanki 0499
Ho, Yuk-Lam 1352, 2533
Hoang, Ngoc T.
Hobar, Coburn 0662, 1242, 1552
Hocevar, Alojzija 0854, 1629, 2072,

2296, 2519
Hochberg, Marc 1172
Hochberg, Marc 1184
Hochberg, Marc 1185, 2100, 2109
Hochstetler, Allison 1921
Hodge, David 0315
Hodgin, Jeff 1811
Hodous, Brian 0947
Hoekstra, Eva 1559, 2450
Hoenig, Helen 1177
Hoens, Alison 1041, 1057
Hoerig, Cameron 2477
Hoff, Paula 2566
Hoffart, Cara 0377
Hoffer, Colton 1022
Hoffer, Oshrit 1975
Hoffman, Joshua 0902, 2434
Hoffmann, Matthias 1137
Hoffmann, Sarah 1937
Hoffmann-Vold, Anna-Maria 0678, 0683,

0690, 0710, 0954, 0957, 1559, 1590
Hoffmann-Vold, Anna-Maria 1690
Hoffmann-Vold, Anna-Maria 1693,

1821, 1830
Hoffmann-Vold, Anna-Maria 2463
Hoffmann-Vold, Anna-Maria 2474, 2475
Hofman, Astrid 0954, 0957, 1821, 1830
Hofmann, Jonathan 2590
Hofstetter, Catherine 1034, 2154
Hogan, Craig 2088
Hogan, Jonathan 0324, 1733
Hogan, Whitnee 0444
Hogarth, Hunter 1278
Hoge, Courtney 0145, 0166, 0167, 0982
Hogue, Nicole 2455
Hoi, Alberta 0663, 2411, 2580
Hojeij, Batoul 1883
Hojnik, Maja 2418, 2573
Hokkanen, Anna-Mari 2325

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Holben, Katherine 0179
Holck, Peter 2554
Holden, Ashley 2159
Holder, Brianna 0201
Holers, Michael 0034, 0869, 1871, 2534
Holers, V. Michael 0057, 0873, 1660, 1664
Holgado, Susana 0227, 1125
Holinstat, Michael 0840
Holladay, Emily 0769
Holladay, Emily 1019, 1166, 1718, 1912,

2123, 2124, 2135, 2409
Holland, Chris 0018
Holland, English 0401
Holland, Michael 0377
Holland, Miles 0401
Holleman, Anne 2158
Hollick, Rosemary 0723, 2322
Holloway, Adrian 0623, 0635
Holloway, Amelia 2075
Holman, Andrew 2025
Holmdahl, Rikard 0868
Holt, Andrew 1074
Holt, Sarah 1327
Holz, Elena Wolff 2565
Holzkaemper, Thorsten 0379
Honda, Suguru 0903
Hong, Chuan 2533
Hong, Hwanhee 2623
Hong, Hyokyoung G. 0151
Hong, JiWoo 0502
Hong, Lih En 0269
Hong, Ming 0673
Hong, Ruohan 0768
Hong, Sandy 2152
Hong, Seokchan 0522, 0649, 0729
Hong, Seokchan 1796
Hong, Seokchan 2261
Hong, Ting 1477, 2341, 2361, 2584
hong, Xiaoping 0610
Hong, Yi 0876
Hooijberg, Femke 0533, 2269
Hooker, Roderick 1948
Hoover, Paul 0925, 1798, 2550
Hope, Leighton 0998, 2381
Hopkin, Sophie 0059
Hopkins, Tamara 2598
Hopman, Luuk 0472
Hoppenreijs, Esther 2572
Hopyan, Sevan 1960
Hoque, Md Rashedul 1717
Horai, Yoshiro 2486
Horak, Pavel 0603, 0727, 1756, 2277
Horcada, Loreto 2412
Horisberger, Alice 0630
Horisberger, Alice 0869
Horisberger, Alice 2423
Hormaza, Andrés 0639
Hormigos, Cristina 0289, 1548
Hormigos-martin, Cristina 2225
Horn, Kailyn 1666, 1670, 2656
Horne, AnnaCarin 2174

Horne, Anne 0266, 1083, 1091, 2559
Horneff, Gerd 2206, 2207
Hornik, Christoph 2623
Hornstein-Lasry, Beatrice 1107
Horomanski, Audra 1855
Horowitz, diane 1678
Horsley, Valerie 0785
Horton, Daniel B. 0397, 0509
Horton, Roberta 0351
Horuluoglu, Begum 2670
Horvath, Barbara 0815
Horvei, Paulina 2204, 2455
Hosaka, Michio 2243
Hoshino, Tomoaki 1168
Hosseini, Fatemeh 1961
Hosseini, Roya 1056
Hosur Ravishankar, Vishwas 1877
HOT, ARNAUD 0368, 2305
Hou, Chao 0127
Houard, Xavier 1710
Houdouin, Veronique 1766
Houghton, Kristin 2571
Houser, Jeremy 0027
Housri, Nadine 1307, 1308
Houtmen, Miranda 0894
Houze, Margaux 2562
Howard, Kaitlyn 0869
Howard, Richard 2198
Howard, Xana 0196, 0997
Howe, Catherine 1072, 2324, 2330
Howell, Oliver 1362
Howes, Lydia 1289
Howley, Lisa 0444
Howren, Alyssa 0191
Hoy, Claire 0099, 0101
Hoyo Fernandez, Ana Elena 0220
Hoyt, Kim 0290
Hrycaj, Paweł 0502
Hryciw, Nicole 1447
Hsiao, Betty 1300
Hsieh, Christine 1141
Hsieh, Evelyn 0717, 1922, 2146
Hsieh, Joshua 0474
Hsieh, Julie 0179
Hsieh, Song-Chou 0244
Hsieh, Song-Chou 1142
Hsu, Benjamin 2663
Hsu, Evan 0829
Hsu, Hui-Chen 2437
Hsu, Jingmei 1753
Hsu, Lih-Yun 0955
Hsu, Steven 0705, 2444
Hsu, Vivien 0958, 1920, 2646
Hu, Angela 2380
Hu, Baofeng 0020, 0024
Hu, Haomin 0679
Hu, Huifang 0491
Hu, Jenny 0172
Hu, Jiankang 0278, 1453
Hu, Jiyuan 2324
Hu, Pingzhou 2229

Hu, Shikai 0105
Hu, Xiaodan 1257
Hu, Xuguang 1463
Hua, haiqing 0084
Hua, Yinghui 1653
Huang, Amanda 1764
Huang, Anbing L12
Huang, Bin 0398, 0672, 1685, 2653
Huang, David 1841
Huang, Jason 1930
Huang, jiaqi 0876
Huang, Jiayin 1121
Huang, Jicai 2594
Huang, Lijing 1677
Huang, Mary 2540
Huang, Mary 2544
Huang, Mu 2398
Huang, Qingchun 1453
Huang, Selena 2533
Huang, Sharon 1650
Huang, Shuaiqi 0242
Huang, Suiyuan 0706, 1036, 1562, 1577,

1825, 2458
Huang, Wen-Nan 0038, 0340
Huang, Yina 1817
Huang, Yinan 0529
Huang, Yixing 1690
Huang, Yu-Huei 0303
Huang, Zeyu L08
Huang, zhiyu 0085, 0932
Huaylla Quispe, Anderson 0296
Huaylla Quispe, Anderson 0488, 1637
Huaylla Quispe, Anderson 2145
Huaylla Quispe, Anderson 2397
Hubbard, Jonathan J. 1427, 2294, 2527
Huber, Adam 0376, 0388, 2624
Hudson, Joanna 0280
Hudson, Marie 0319, 0330, 0331, 0343,

1152, 1159, 2058, 2082, L07
Hueber, Axel 1239, 2335
Hueber, Prof. Dr. Dr. Axel 0871
Hueber, Wolfgang 1428
Huegle, Thomas 0493
Hueper, Sebastian 0503
Huerta-Cruz, Juan C. 2059
Huey, Leah 1853
Huffman, Jennifer E. 2533
Huffman, Katie 1175, 1947
Huffstutter, Joseph 0635, 1009
Huggins, Jennifer 1263
Hugh, Caroline 0844
Hughes, Bernadette L15
Hughes, Grant 1013, 1968
Hughes, Jaime 1177
Hughes, Jonnie Lee 1078
Hughes, Laura 0201
Hughes, Laura B. 0869
Hughes, Mark 0513
Hughes, Megan 1020, 1251, 1411, 2359
Hughes, Michael 0682, 0694
Hughes, Michael 0713

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Huguet, Héléna 2676
Hui, Maggie 1217
Huijnen, Martijn 0777, 2530
Huisman, Brooke 1857
Hui-Yuen, Joyce 1258
Hui-Yuen, Joyce 1259, 1764
Hui-Yuen, Joyce 1765
Huizinga, Thomas 0496, 1559, 2252,

2286, 2450
Hulcher, Kelsey 1919
Hulejov�a, Hana 2247
Hulshizer, Cassondra 0207, 2421
Hultgård Ekwall, Anna-Karin 2542
Hummers, Laura 0679, 0680, 0682, 0705,

0713, 1573, 1586, 1689, 2444, 2688
Humphrey, Mary Beth 0025, 0027
Humphreys, David 0059
Hung, Adriana M. 0913, 0914, 1214, 1215
Hung, Ryan 0767
Hung, Wei-Ting 0038
Hunt, Ivana 0703
Hunt, Jeremy 0947
Hunt, Joshua 2220
Hunter, Carlos 0032, 0054, 0062, 0392,

0462, 0923, 0950, 1858
Hunter, David 0789, 0791, 1050, 1187,

1200, 2111
Hunter, Theresa 0019, 0088
Huo, Ran 0153, 0985
Hupalo, Dan 1780
Hupert, Nathaniel 1201
Hurley, Forrest 0791
Hurley, Harry 1694, 1914
Hurst, Amy 1809, 2678
Huschek, Doreen 0501
Huscher, Dörte 2138
Husni, M. Elaine 0067, 0589, 1473,

2282, 2368
Hussain, Rizwan 0710
Hussein, Razika 0879
Hussein, Roua 0363
Hussein, Samer 1625
Hussein, Yousef 2113
Hutchins, Theresa 1767, 2194
Huynh, Lynn 2479
Hvid, Malene 0964
Hwang, Jiwon 2524
Hwang, Mark 1476, 2156, 2157
Hwee, Jeremiah 2479
Hyle, Emily 1598
Hyrhorczuk, Anastasia 0414
Hyrich, Kimme 0501, 1327
Hysa, Elvis 0743, 1110, 1558, 1980, 2445

I
I EL-Gazzar, Iman 0613
I Nasef, Samah 0613
Iaccarino, Luca 1551
Iacubino, Martina 2451
Iagnocco, Annamaria 0854
Iandolino, Nicola 1980

Iannone, Claudia 1592, 1610
Iannone, Florenzo 0501, 0545, 0691, 1222,

1756, 2443, 2637
Ib�añez, Sebasti�an 1025
Ib�añez Martínez, Marta 1548, 2028, 2054
Ib�añez Martínez, Marta 2147, 2148
Ib�añez Peña, Pablo David 2416
Ib�añez-Barcel�o, M�onica 0614
Ibañez, Pablo 1509
Ibad k, illiasul 2076
Ibanez, Daniel 0779
Ibarbia, Carmen 2080
Ibarguengoitia Barrena, Oihane 2412
Ibarguengoitia-Barrena, Oihane

0614, 2321
Ibarra, Maria 0377
Ibarrola Paino, Libe 0475, 2262
Ibeh, Neke 0580
Ibis, Betul 0216
Ibrahim, Ahmed 0119
Ibrahim, Karim 1710
Ibrahim, Muhammad Talal 1189
Ice, John A. 0813
Ichikado, Kazuya 1168
Ichikawa, Takanori 0609, 1059
Ichimura, Yuki 1154
Ichinose, Kunihiro 0667
Idborg, Helena 1687
Iden, Thomas 0311, 0312
Idier, Isabelle 0516
Idokogi, Jada 1427, 2527
Idolazzi, Luca 2452
Idzko, Marco 2048
Ifteqar, Sarah 1982, 2132
Igboekwe, Emmeline 0827
Iglesias Flores, Eva 0554
Iglesias Gamarra, Antonio 2417
Iglesias-Rodriguez, Melitza 1543
Ignatenko, Stanislav 2580
Ignatova, Elizaveta 2358
Igoe, Ann 0697, 0698, 1561
Iida, Tadatsune 1154
Ijioma, Oyidia 1621
Ikari, Katsunori 0903
Ikari, Yuzo 0058
Ikari, Yuzo 1820, 1865
Ikeda, Kei 0948
Ikeda, Keigo 1168
Ikeda, Yukihiko 0664
Ikemoto, Hideshi 1174
Ilic, Ivana 0761, 1170, 2074
Illes, Andras 1681
iluz, Moshe 0221
Im, Yunju 1332
Imafuku, Shinichi 0290, 1135
Imaizumi, Chihiro 0460
Imazio, Massimo 2046
Imgenberg-Kreuz, Juliana 0884, 1806
Imundo, Lisa 0351
Imundo, Lisa 0384
Imura, Yuki 0007

Inamo, Jun 0869
Inamo, Jun 2534, 2629
Inan, Omer 0380
Inanc, Murat 0652, 2374
Inanc, Murat 2523, L11
Ince, Burak 2523
Inderjeeth, Charles 0477, 0490, 2130, 2568
Ingegnoli, Francesca 0688
Ingersoll, Meredith 2555
Inglese, James 2077
Ingram, Jennifer 0307
Inguva, Sushmitha 2488, 2489
Iniguez Ubiaga, Carlota Laura 0614, 0751
Ink, Barbara 0587, 0591, 0600, 0602, 1473,

2367, 2368
Inker, Lesley 1357
Inman, Robert 0555, 0572, 0580,

0822, 1837
Inoue, Eisuke 0056, 1336
inoue, masataka 2066
Inoue, Natsumi 0834
Inoue, Yasushi 1168
insalaco, Antonella 0398, 2627
Insfran Echauri, Carlos Emilio 2257
Intriago, Maria 1215
Intriago, Maria 1303
Inumerable, Judy 0003
Ioannidis, Stephanos L01
Ioannou, Yiannis 1801
Ionescuittu, Raluca 1454
Iorio, Luca 1611, 2485
Iqbal, Humzah 0990, 1878
Iqbal, Rabia 0993, 1033
Iqbal, Rabia 2276
Iqbal, Rabia 2508
Irani, anushka 0313
Irani, Anushka 2492
Irazoque Palazuelos, Fedra 1903
Ireifej, Branden 0172
Iri, Osamu 1856
Iriza, Shannon 1079
Irons, Taylor 0180, 1039
Irrgang, James 1665
Irure-Ventura, Juan 1104, 2052
Irwin, Kara 0153, 0985
Isaacs, Anthony 1162
Isaacs, John 0496, 1349, 1662,

1845, 1846
Isasi Zaragoza, Carlos Maria 0718
Isenberg, David 1541, 2308, 2309, 2391,

2392, L11, L16
Ishaigaki, Kazuyoshi 2533
Ishaq, Syed 1033
Ishchenko, Alla 2314
Ishibashi, Teruya 2528
Ishigaki, Kazuyoshi 2538
Ishii, Akira 0341
Ishii, Tomonori 0750, 0770, 1508, 2578
Ishii, Yusho 0750
Ishikawa, Yuichi 0609, 1059
Ishikawa, Yuki 0903

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Ishimori, Mariko 0811, 0905, 1803, 1891,
2439, 2602, 2677

Ishow, Elena 0279
_Isik, Sema 1615
Islam, Dr. Md. Ariful 1584
Islam, Prof. Md. Nazrul 1584
Islam, Shamima 1645, 2086
Ismail, Dina 1910
Ismail, Faten 0613, 1364
Isnardi, Isabelle 2425
Isojima, Sakiko 0667
Isozaki, Takeo 1139
Israel, Linoy 2263
Italiano, Nazzareno 0730, 1594
Ito, Hiromu 1856
Ito, Shohei 2528
Ito, Takanori 1627, 1628
Iturbe-Fern�andez, David 0470, 1105
Iudici, Michele 0721
Iudici, Michele 1599, 1600
Ivanicius, Stefan 1211, 1234
Ivanov, Evgueni 0558
Ivanova, Delina 0526
Ivashkiv, Lionel 2540, 2544
Ivers, Noah 1034
Iversen, Maura 1287
Ivits, Stacey 1255
Ivorra-Cortés, José 0488, 1637, 2145, 2397
Ivory, Catherine 0222, 0442, 1500,

1513, 2215
Iwamoto, Naoki 2486
Iwamoto, Taro 1139
Iwasaki, Takeshi 1139
Iwasaki, Takeshi 1856
Iwata, Yasunori 0667
Iyer, Priyanka 0372
iyer, priyanka 1302
Iyer, Ramesh 2627
Iyer, Ramesh S. 0387
Iyile, Thomas 0601, 1467, 2365
Izmirly, Peter 0193
Izmirly, Peter 0444, 0808, 0811
Izmirly, Peter 0812, 0905
Izmirly, Peter 1227, 1253, 1484, 1489,

1798, 1811
Izuka, Shinji 1139
Izumi, Yuishin 2066
Izzetti, Rossana 1972

J
J Corte, Tamera 0330, 0331, 1159,

2058, 2082
J Doyle, Tracy 0330, 0331, 0802, 1159,

1344, 2058, 2082, 2613
J Oliver, Stephen 2425, 2580
J.Abukhadijah, Hana 2383
Jørgensen, Kristin K. 0239, 0240
Jérôme, AMBROISE 0467
Jönsen, Andreas 0908, 2373, L11
Jabbarli, Marjan 2374
Jabbour, Andrew 0699

Jabri, Ahmad 0361
Jaccard, Clara 1592
Jachiet, Vincent 0999
Jachiet, Vincent 1886, 2512
Jackson, Amanda 1988
Jackson, Brandon 0180
Jackson, Brandon 1039
Jackson, David J. 1596
Jackson, Derek 1184
Jackson, Lesley 0273, 2615
Jackson, Marsha 1032
Jackson, Nicholas 1217
Jackson, Nicola 1941
Jacobe, Heidi 0371, 1977
Jacobs, Aviva 1497
Jacobs, Jonathan 1572, 1585, 2685
Jacobs, Marni 0428
Jacobsen, Soren L11
Jacobson, Caron 1726
Jacobson, Eric 0633
Jacobsson, Lennart TH 0868, 1613
Jacome-Galarza, Christian 0925
Jacques, Peggy 1659
Jacques Toussaint, Marie 1907
Jadhav, Sarita 0307
Jadon, Deepak 1456, 2636
Jaeger, Emilie 1576
Jafari-Esfahani*, Shadi 1299
Jafarzadeh, S. Reza 1012, 1439, 1668,

1868, 1892, 1906
Jaffan, Jida 1274, 1278
Jagannath, Deepak 0568
Jagiello, Piotr 2344
Jagtiani, Sagar 0663, 2411
Jahanbani, Shaghayegh 1788
Jahangiri, Pegah 1075, 1076
Jahnsen, Jørgen 0239, 0240
Jaimes Reyes, Maria 0295
Jain, Anjali 2176
Jain, Avinash 0758
JAIN, AVINASH 1483
Jain, Avinash 2406, 2647
Jain, Manish 1380, 2674
Jain, Nisha 1542
Jain, Priyanshu 1882
Jain, Sahil 0669
jain, sanjay 0525, 1373, 2647
Jain, Siddharth 1145, 1373
jain, vandana 0415
Jakiela, Jason 0165, 0175, 1950
Jakobsson, Per-Johan 1687, 1849
Jakovleva, Evgeniya 1386
Jakubiak, Alex 2394
Jaller, Alejandro 1929
Jamal-Allial, Aziza 0844
James, Andra 0424, 0809
James, Judith 0196, 0238, 0623, 0811,

0869, 0884, 0905, 0909, 0997, 1531,
1786, 1798, 1804, 1811, 1866, 2424,
2645, 2537

James, Karen 2180, 2188

James, Khara 2158
James, Kristin 2285
James, Lija 1456
James, Meg 1941
James, Warren RG 0723
Jameson, Stephen 1847
Jamieson, Brian L19
Jamieson, Scott 1666, 1670, 2656
Jamin, Christophe 0963
jamora, Colin
Jamshidi, Afshin 1202
Jan, Reem 0958, 1920, 2646
Jana, Atasi 1121
Jana, Kundan 0174, 2589
Jana, Manisha 0415
Janani, Ramesh 2422
Janardhana, Ramya 0758, 2432
Janarthanan, Mahesh 2205, 2206
Jang, Ji Ae 0017
jang, Miso 2116
Jani, Asad Mohammad 0155
Jani, Meghna 0796
Jani, Vivek 2444
Jannat-Khah, Deanna 0426, 1335, 1728,

1989, 2376
Jansen, Katrien 0617
Jansen, Marc 1265, 2572
Jansen, Nuria 1205
Janssen, Erin 0414
Jansson, Annette 2627
JANSZ, JM 1536
Jara-Mikolajczak, Aygalic 2630
Jardon, Shauna 1466, 2369
Jariwala, Mehul 0388
Jarjour, Wael 2068, 2669
Jarlborg, Matthias 1659
Jarnagin, Helen 0784, 1643, 1816,

1817, 1823
Jaros, Brian 0213
Jarrot, Pierre-André 2512
Jarvis, James N 1761
Jatwani, Shraddha 2551
Jauffret, Charlotte 1103, 2562
Jaulin, Fanny 1406
Jaureguizar, Ana 2661
Jaussaud, Roland 0368
Javed, Arifa 1568, 2044
Javed, Iqra 1328
Javier, Rose-Marie 2070
Jawaheer, Damini 0872
Jaworski, Janusz 0502, 1678
Jayaraman, Sahana 2667
Jayaratna, buddhika 0669
Jayat, gwénaêlle 0279
Jayatilleke, Arundathi 2152
Jayne, David 0607, 0823, 0828, 1592,

1596, 1597, 1599, 1600, 1603, 1605,
2478, 2480, 2481, 2490, 2693

Jdaidani, Jennifer 1579
Jean, Estelle 0368
Jean, Sonia 1138

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Jean-François, BAURAIN 0473
Jean-François, DURANT 0467
Jean-Jacques, Muriel 1907
Jean-Luc, GALA 0467
Jeevan, Jeevitha 0011
Jefferies, Caroline 1803, 2602
Jeffery, Rachel 1162
Jeffries, Matlock 0025, 0863, 1191, 2107
Jeffway, Mary 0147, 0229, 1352,

2533, 2621
Jeka, Sławomir 0502
Jelcic, Mark 1842
Jelic, Vladimir 1882
Jelusic, Marija 0385, 0394, 1773,

2174, 2196
Jenkins, Christopher 1019, 1912
Jenkins, David 0796
Jenkins, Eric 1678
Jenks, Scott A. 1751, 1752
Jenna, Thomason 1235, 1968, 2152, 2337
Jennings, F�abio 2395
Jensen, Dorte Vendelbo 1000
Jensen, Kasper Yde 1000, 1902
Jensen, Kent 1862
Jensen, Mette Arnum 2274
Jenssen Bjørkekjær, Hilde 1590, 2475
Jenudi, Yonatan 0492, 2326
Jeong, Hyemin 0624, 0634, 1379, 2098
Jeong, Ye Jin 1819
Jeries, Helana 0150, 2237
Jesus, Adriana 1769
Jetanalin, Pim 2260
Jewell, Nicholas 0872
Jewell, Teresa 0474
Jex, Nicholas 1567
Jeyanathan, Asha 1273, 1274, 1278,

1280, 2625
Jha, Isha 0285, 0286, 0736, 1675, 2031,

2051, 2172
Jhung, Donald 0019
Ji, Lanlan 0842
Ji, Lanlan 2677
Ji, Meng 1385
Jiang, Bohang 0133, 0253, 1100, 2024,

2051, 2172, 2487, 2489
Jiang, Fanyi 0040
Jiang, Guang-Liang L08
Jiang, Haochen 1701
Jiang, Kaiyu 1761
Jiang, Lijuan L12
Jiang, Nan 0484, 1397
Jiang, Tiffany 1226
Jiang, Xu 0860, 1412
Jiang, Yike 1776
Jiang, Yiran 0185
Jiang, Zhenyu 1453, 2581
Jiang, Ziou 1007
Jiao, Aurora 1919
Jibri, Zaid 1447
Jickling, Glen 0767
Jimenez, Teri L16

Jiménez Barrios, Sonia 1425
Jimenez-Liñan, Luis-Maria 2126
Jin, Adam 2008
Jin, Shangyi 1636
Jin, Xingzhong 0981
Jin, Ying 0184
jin, Yingzhao 2049
Jin, Yuebo 0514
Jin, Yuxuan 2282
Jindal, Ankur 2196
Jing Ng, Khai 0076, 1470, 1475,

1479, 2360
Jiwrajka, Nikhil 0782, 2599
Jnani, Jack 0761
Jo, Sungsin 0068
Joachim, Velden 0780
Joachims, Michelle L. 1866
Job, Mirko 1182
Joerns, Elena 0783, 1328
Joerns, Elena 1740, 2250
Joffe, Gary 0444
Johanns, Jewel 1136
Johansson, Tracy 1644
Johkoh, Takeshi 1168
Johnson, Beverly 1882
Johnson, Brendan 0882
Johnson, Colebrook 0132, 0245, 0253,

2487, 2489, 2616
Johnson, Diana 0805, 1869
Johnson, Hilary 1744
Johnson, Janet 2159
Johnson, Jessica 1501
Johnson, Kelly 2094
Johnson, Kjel 0187, 0205, 1045, 1047
Johnson, Nicole 2571
Johnson, Ryan 1046
Johnson, Sara 2159
Johnson, Sindhu 1081, 2375
Johnson, Sindhu R. 0555, 2205, 2206, 2207
Johnson, Tate 0032, 0462, 0803, 0923,

1713, 1724, 1899
Johnstone, Joley 1276
Johr, Chadwick 2291
Jois, Ramesh 0758, 2647
Joishy, Tulsi 1350
Jolly, Meenakshi 0661
Jolly, Meenakshi 1538
Jolly, Meenakshi 2408
Joly, Bérangère 0701
Jonason, Jennifer 1656
Jonassen, Thomas EN 2274
Jones, Benjamin 0811, 0905, 0909, 1804
Jones, C. Allyson 0991, 1042
Jones, Christopher 0204
Jones, Dina 0349
Jones, Gareth 1756, 2322
Jones, Graham 0699
Jones, Jeffrey 0003
Jones, Jordan 0377, 0409
Jones, Kelley 0417, 0418
Jones, Kenneth 0805

Jones, Luke 1845
Jones, Makoto 2666
Jones, Marieke 0055
Jones, Michelle 1991, 2002
Jones, Morgan 1665, 1669
Jones, Parker 0962
Jones, Rachel 0823
Jones, Richard 0417, 0418
Jones, Sarah 1646, 1799
Jones, Sarah 2526
Jongejan, Aldo 0015
Jonsson, Anna Helena 0869, 1663,

1664, 2534
Jonsson, Charlotte A. 2593
Jonsson, Malin 0884
Joosten, Leo 0279
Jordan, Suzana 0683, 2475
Jorge, April 0891, 1515, 1521, 1534, 2576
Jose, Augustine 0657, 1632
Joseph, Alexandra L01
Joseph, George 0758
Joseph, Josna 1342
Joshi, Amit 2561
Joshi, Avani 1380, 1695
Joshi, Swapna 1572, 2685
Joshua, Vijay 0048, 0065
Jou, Ying-Ming 1137
Jousse-Joulin, Sandrine 0858, 1363, 1651
Jovani, Vega 0289, 1117
Joven-Ib�añez, B 1469
Joy, Nino 1184
Joy, Veena 2232, 2233
Joyce, Christopher 2154
Ju, Ji Hyeon 2271
Ju�arez, Sandra 1514
Ju�arez-Vicuña, Yaneli 0639, 1359
Ju�arez-Vicuña, Yaneli 0122
Ju�arez-Vicuña, Yaneli 1510
Juan, Manuel 2004
Juan Garcia, Javier 0692
Juan-Mas, Antonio 0744
Juan-Mas, Antonio 1614
Juan-Mas, Antonio 1640
Juanola, Xavier 0539
Juarez, Vicente 1511
Juarez-Vega, Guillermo 0327, 2327, 2371
Juche, Aaron 0854
Jude, Edward 0694
Judez, enrique 2297
Juge, Pierre-Antoine 0800, 0802, 1344
Juge, Pierre-Antoine 1384
Juge, Pierre-Antoine 1894, 2034,

2249, 2613
Juhaszova, Jana 1654
Julia, Antonio 0521, 1426, 1771
Juliana, Bord�on Florencia 0639, 2416
Julien, Susan 0875
Jullien, Denis 2348
Jumaah, Omar 0537
June, Carl 0088
June, Joshua L10

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



June, Rayford 0367
Junek, Mats 1626, 1983
Jung, Ethan 0087
Jung, Jinhyung 1343
Jung, Ju-Yang 0517
Jung, Michelle 1041
Jung, Seyoung 1796
Jung, Ye Ji 2524
Jung, YooBin 0502
Jung, YunJae 0071
Jupe, Eldon 0623, 0635
Jupudi, Ananth Aditya 0892, 1866
Jurcic, vesna 2519
Jurisica, Igor 0580, 1709, 1711
Jurisica, Igor 2319
Jurisica, Igor 2349
Jury, Elizabeth 1421, 1762, 1775
Jus, Anna 1251
Jussila, Anna 0785
Just, Søren 1000
Just, Soren Andreas L04, L20
Jyssum, Ingrid 0239, 0240

K
K, Divya 1368
K L, Jagan 0657, 1632
K. Ferris, Laura 0303
Kılıcaslan, Isın 0652
Kähler, Wataru 1607
Köleséri, L�aszl�o 1464, 2585
Körner, Melanie 2030
Küppers, Jim 1620
Kütt, Marge 0243
Kabani, Naureen 1911
Kabata, Daijiro 0520
Kabir, Asad 1982
Kabir, Soodeh 1911
Kabra, sushil K 0416
Kachaner, Alexandra 0855
Kadakia, Aditi 1362
Kaddumukasa, Mark 1922
Kadiyala, Srikanth 1016
Kadono, Yuho 0041
Kaeley, Gurjit 0219, 0455, 0851, 1955,

1970, 2638
Kaeo, Kyle J. 0246, 0837, 1707, 1751, 1752
Kaewin, Suchada 2670
Kafaja, Suzanne 0958, 1920, 2646, 2686
Kafka, Shelly 1543, 2577
Kafouris, Pavlos 1622
Kahle, Dana 1773
Kahlenberg, J. Michelle 0089, 0093, 0633,

0815, 1272, 1763, 1779, 1800, 1809,
1832, 2678

Kahlenberg, Michelle J 1537
Kahlown, Sara 0106, 2439, 2677
Kahn, Jean-Emmanuel 1574, 1599, 1600
Kai, Megumi 0298
Kainz, Bernhard 1690
Kairis, Elizabeth 0302
Kaiser, Daniela 2206

Kaji, Elizabeth 1964
Kajiyama, Hiroshi 0041
Kakaley, Daniel 0303
Kakhktsyan, Tigran 0537
Kakkar, Vishal 1567, 1570, 1571
Kakkar, Vishal 1828
Kakkar, Vishal 2465, 2469
Kalache, Faras 0642
Kalantari, Kambiz 2651, 2660
Kalap, Katharine 1744
Kalavar, Naveen 0713
Kale, Vrushal 0237
Kalikova, Kveta 2013
Kalkanci, Ayse 2517
Kallan, Michael 0404
Kallash, Mahmoud 1078, 2161
Kallenberg, David M. 0059
Kalligeros, Markos 0648, 2090
Kallinich, Tilmann 2207
Kalluru, Ramanamma 2559
Kalogiannaki, Eleni 0523
Kalra, Anjali 1038
Kalra, Eva 0161, 0162, 1880, 1881
Kalsotra, Sushain 0415
Kaltchenko, Maria 0339
Kalunian, Kenneth 0375, 0807, 1040, 1485,

1555, 1786, 1798, 1811, L11
Kaly, Lisa 0334, 1581
Kalykakis, Georgios 1622
Kalyoncu, Umut 0559, 2332, 2334
Kamada, Kazuro 2545
Kamani, Christel 1567
Kamata, Yasuyuki 1139
Kamatani, Yoichiro 0903
Kambas, Konstantinos 1622
Kamberovic, Farah 2691
Kameda, Hideto 0460, 1392
Kamen, Diane 0188, 0189, 0375, 0440,

0616, 1040, 1531, 1672, 1786, 1798,
1803, 1811, 2400, 2602, L11

KAMINSKI, Carol PP11
Kamiya, Mari 0781, 0783
Kamp, Stan 0623
Kamphuis, Sylvia 1266, 1803, 2572
Kamphuis, Sylvia 2602
Kanamoto, Takashi 2528
Kanazawa, Yuki 2066
Kanda, Masatoshi 2288, 2545
Kandane-Rathnayake, Rangi 0136, 0663,

1646, 2410, 2411
Kane, David 0738, 0739, 0740, 0741, 0881,

1238, 1629, 1974
kane, Kevin 2272
Kaneko, Hiroshi 2580
Kaneko, Kayoko 0667
Kaneko, Yuko 0007, 0316
Kaneko, Yuko 2580, 2629
Kaneshiro, Amy 1769
Kaneshiro, Amy 1777
Kaneshiro, Kenta 2596
Kaneshita, Shunya 1092

Kaneshita, Shunya 1869
Kang, Darae 0919
Kang, Eun Ha 0804, 2234
Kang, Hyung-Joo 2283
Kang, Insoo 1789
Kang, Jane 0218
Kang, Ji-Hyoun 0624, 0634, 1379, 2098
Kang, Jin 1677
Kang, Jun 0339, 2655
Kang, Seonyoung 1343, 2358
Kang, Xiangyi 0293, 0294, 1127
Kania, Grzegorz 2565
Kania-Richmond, Ania 1042
Kanitkar, Medha 1582
Kanitkar, Medha 1822, 1829
Kanne, Anna-Maria 1959
Kanner, Steven B 0018
Kannu, Peter 2176
Kanoff, Andrew 0181, 1061, 1928
Kansagara, Gaurav
Kansurkar, Sandeep 1223
Kante, Aïcha 0701, 1957, 1958, 2652
Kanterewicz Binstock, Eduardo 2126
Kaplan, Gil 0131, 0198
Kaplan, Mariana 0816, 1780
Kaplinski, Michelle 0444
Kapoor, Mohit 0075
Kapsala, Noemin 2420
Kapur, Karen 1482
Karada�g, Ömer 2485
Karafotias, Ioasaf 0513, 2289
Karakas, Ozlem 2523
Karakoc, Gul 0627
Karakoc, Gul 1124
Karakoc, Gul 1365
Karakostas, Pantelis 1301, 1620
Karalilova, Rositsa 0854
Karalilova, Rositsa 1629
Karam, Elie 0557
Karateev, Andrey 1387
Karberg, Kirsten 0503, 0504, 1043
Karbian, Netanel 2177
Kardas, Riza Can 2485
Karino, Kohei 2545
Karl, Franziska 2513
Karlins, Eric 1773
Karlson, Elizabeth 0130, 0192, 1352
Karlsson Wallman, Johan 0545, 0561,

1330, 1756, 2325
Karmacharya, Paras 2312
Karmakar, Subhradip 0416
Karmali, Priya 0019, 0088, 0835
Karn, Anukul 2453
Karoliussen, Lars F 2018, 2560
Karp, David 1547
Karpouzas, George 0505
Karpouzas, George 0870
Karpouzas, George 1361, 2238,

2239, 2240
Karri, Urekha 0302
Karsdal, Morten 0459, 2102

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Kartalczik, Havanur 1690
Kart-Bayram, Gozde Sevgi 2485
Karup, Sejla 0301, 1120
Karyekar, Chetan S. 0136
Kasahara, Taissa M. 0239, 0240
Kasapcopur, Ozgur 0385, 2196, 2205,

2206, 2207
Kasiem, Fazira R. 1457
Kasifoglu, Timucin 2523
Kass, Daniel 0061
Kassan, Stuart 0157
Kasson, Peter 0910
Kastner, Daniel 0921, 0958, 1920, 2187
Kastner, Daniel 2516
Kastner, Daniel 2646
Kastner, Daniel 2688
Kasto, Danny 0344
Kastrati, Kastriot 2048
Kasturi, Shanthini 0362
Katafiasz, Dawn 0054
Katagiri, Takaharu 0460
Katalin, Banki 0106, 2677
kataria, Sunny
Katayama, Masaki 0520
Katechis, Spyridon 2435
Katikineni, Veena 0733, 2468
Katims, Mathilde 0120
Katkam, Niharika 2009
Kato, Hiroshi 1825
Kato, Masaru 0953, 2545
Kato, Sayuka 1861
Katsaros, Emmanuel 1448
Katsicas, Maria 2196, 2205, 2206, 2207
Katsumata, Yasuhiro 0663, 2411
Katsumoto, Tamiko 1673
Katz, Arnon 0851, 2638
Katz, David A 0747, 2503
Katz, Guy 0285, 0286, 0736, 1308, 1675,

1737, 1835, 2031, 2051
Katz, Jeffrey 0791
Katz, Jeffrey 1050
Katz, Jeffrey 1187
Katz, Jeffrey 1206, 1287
Katz, Jeffrey 1665
Katz, Jeffrey 1667
Katz, Jeffrey 1669, 2158
Katz, Jonathan 0185
Katz, Nathaniel L15
Katz, Patricia 0136
Katz, Patricia 2140
Katz, Patti 0145, 0157, 0166, 0169, 0170,

0171, 0489, 0655, 0795, 1331, 1334,
1491, 1500, 1504, 1506, 1513, 2170

Katz, Robert 0794, 1219, 1220
Katz, Steven 1042
Katzap, Elena 1119
Kauffman, Keith 1773
Kaufman, Katelyn 1419
Kaundal, Urvashi 0958, 2646
Kauppi, Jenni 1898
Kauppi, Markku 1898

Kaur, Avneet 0474
Kaur, Dania 1304, 1924
Kaur, Ikwinder Preet 0219, 0455, 1955
Kaur, Manmeet 2091
Kaur, Navneet 2400
Kaur, Ramandeep
Kaur, Rimanpreet 0305
Kaur Singh, Herveen 1308
Kautiainen, Hannu 1898
Kavadichanda, Chengappa 0657, 1483,

1632, 1848, 2069, 2406, 2647
Kavanaugh, Arthur 0593, 0851, 1380
Kavanaugh, Arthur 1465
Kavanaugh, Arthur 1467, 1478, 1869,

2357, 2361, 2582
Kawaberi, Takeshi 0506
Kawaguchi, Yasushi 1168
Kawahata, Kimito 1139
Kawai, Vivian K. 0627, 0913, 1124, 1365
Kawaji, Hideya 0759
Kawakami, Atsushi 0922, 1168, 2486
Kawamoto, Toshio 1139
Kawano, Mitsuhiro 1392
Kawano, Yuko 0007
Kawano, Yumeko 0245, 1727
Kawano, Yumeko 2616
Kawar, Luai 1107
Kawatkar, Sameer L01
Kawelo, Erin 1660
Kawka, Lou 1460
Kay, Jonathan 1480
Kaymakci, Mahmut 0859, 0916, 2511
Kaymaz-Tahra, Sema 2523
Kazemi, Amirhossein 0468
Kazemi, Mehrdad 1756, 2325
Kazerounian, Shideh 1663
Kazuhiro, Yokota 0041
Kazzaz, Sarah 0568, 2045
Kc, Binod 0276
Kean, Leslie 0010
Kechris, Katerina 1871
Keegan, Joshua 0869
Keehn, Ashley 2453
Keeling, Stephanie 1500, 1513
Keen, Helen 0226, 0770, 1969
Keen, Helen 2256
Keenan, Anne-Maree 2461
Keenan, Greg 1545
keevil, Jon 2605
Keilhack, Heike 0633
Keisaris, Sofoklis 1784
Kellahan, Sara 1919
Keller, Kresten 0854
Keller, Meredith 0708
Keller, Sarah 2137
Keller, Stuart 0379, 2573
Kelley, Mary 1218
Kellner, David 2259
Kellner, Herbert 0747
Kello, Nina 0109, 0113, 0114, 0115, 0841,

0842, 1267

Kellogg, John 1308, 1737
Kelly, Bridget PP10
Kelly, Brooke 2559
Kelly, Jeniffer 0897
Kelly, Jennifer 0911
Kelly, Sheila 1679, 2634, 2671
Kelly, William 2655
Kemec, Gamze 0652
Kemplerne Ujfalussy, Ilona 1678
Kenar, Gökçe 1615, 2325, 2350
Kenefati, George 1227
Kenet, Gili 0117
Kennedy, Dominika 0076
Kennedy, Kevin 2198
Kennedy, Padraic 1100
Kennedy-Wilde, Jackie 2663
Kenney, Gayle 1411
Kenney, H. Mark 2539
Kenney-Riley, Kathleen 1258, 1259
Kent, Jessica 0400
Kent, Joanna 0663, 2411
Kenyon, Chen 0404
Keogh, Karina A. 1606, 2491
Kepich, Rebecca 1760
Keppeke, Gerson 2506, 2507
Kepper, Maura 1919
keret, shiri 0163, 0326, 0333, 0334, 1148,

1160, 1581, 2062, 2063, 2064
Kerfs, Brian 0018
Kerick, Martin 0963, 2646
Kerleroux-Trébaol, Pauline 1651
Kermani, Tanaz 1634, 2246
Kernan, Kate 2569
Kernder, Anna 0757
Kernder, Anna 1611
Kernder, Anna 1620
Kerola, Anne 1898
Kerosky, Zachary 2220
Kerr, Gail 0203, 0462, 0498, 0799, 0803,

1019, 1287, 1340, 1354, 1355
Kerr, Gail 1495
Kerr, Gail 1858, 1905, 1912, 2313
Kerschbaumer, Andreas 0772, 1746
Kersey, Emma 1644, 1748, 2617
Kersh, Omer 0291
Kerski, Marianne 0393
Kervarrec, Patrice 0858
Kerzberg, Eduardo 1510
Keser, Gokhan 1615, 2523
Keshavamurthy, Chandana 2386
Keshavarazi, Sareh 0580
Kesireddy, Sanjana 0155
Kessel, Christoph 0408
Ketheeswaranathan, Vithushanan 2501
Kew, Richard 0305
Keyes, Brice 0605
Keystone, Ed 2231, 2241
Keyt, Bruce 1533
Khadka, Sundar 1776
Khairallah, Estelle 0060
Khairy, Mamdouh Ahmed 0480

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Khalidi, Nader 0770, 0774, 0823, 0825
Khalidi, Nader 1596
Khalidi, Nader 1601
Khalidi, Nader 1605
Khalidi, Nader 1626, 1634, 2521
Khalil, Michael 1785
Khalili, Leila 0193, 1672, 1966, 1967, 2160
Khalili, Suzanne D. 0772
khalique, samara 0055
Khan, Adil Rashid 1145
Khan, Adnan R. 1801
Khan, Ali Raza 0756, 2508
Khan, Almas 0082
Khan, Archana 2196, 2647
Khan, Asad 0401
Khan, Asim 1107
Khan, Atlas 0915
Khan, hira 0029
Khan, Maroof Ahmed 0415
Khan, Mohammad 0095, 0096
khan, Muhammad Hashim 0174, 1401
Khan, Muhammad Sohaib 1189
Khan, Muhammed Aqib 2136
khan, Nabil Amin 1584
Khan, Naima 1715
Khan, Nasir 1067
Khan, Omair 0174, 1401, 2589
Khan, Reshma 0635
Khan, Zeba 0509
Khandelia, Hemant 0474
Khanfar, Asim 0625
Khang, Pang Nhia 1921
Khanna, Dinesh 0238, 0680, 0682, 0706,

0711, 0802, 0958, 1036, 1244, 1320
Khanna, Dinesh 1531
Khanna, Dinesh 1562, 1573, 1576, 1577,

1586, 1643, 1820, 1824, 1825, 1832,
1920, 2458, 2462, 2641, 2646, 2654,
2686, 2687

Khanna, Puja 0355, 1245, 2005
Khanna, Shaurav 0237
Kharboutli, Soraya 0786, 1749, 1750
Kharouf, Fadi 0631, 0644, 0647, 1081,

1436, 1455, 2317, 2318, 2328, 2639
Khatri, Bhuwan 0884
Khatri, Bhuwan 0892, 1866, 2537
Khattar, Georges 1579
Khattri, Saakshi 1467, 2329
Khedgikar, Vikram 1663
khelif, kheireddine 0077
Kheradpour, Pouya 0778
Khlaboshchina, Victoria 1387
Khmelevskaya, Alexandra 0894
Khmelinskii, Nikita 0889
Kho, Michelle 2525
Khodadadi-Jamayran, Alireza 2518
Khojah, Amer 1773
Khokhar, Faiza 1983
Khokhar, Harshvardhan 0850
Khokhlovich, Edward 2425
Khong, Stephanie 2620

Khosa, Sugandhika 0873
Khoshnoodi, Nicole 0008, 0011
Khosravi, Mina 1961
Khosroshahi, Arezou 0736, 0775,

1531, 1542
Khoury, Paneez 0827, 2482
Khraiss, Huda 0510
Khubchandani, Nisha 1618, 1619
Khubchandani, Raju 0617, 2174
Khubchandani, Raju 2196
Khubchandani, Raju 2205, 2206,

2207, 2647
Khudadah, mohammad 0510
Khunsriraksakul, Chachrit 1526
Khurana, Gitanjali 0055
Khursheed, Tayyeba 1939
Kiès, Philippine 2450
Kiefer, David 0548
Kiel, Douglas 1192
Kiel Smed, Mette 0872
Kielar, Danuta 1254, 2431, 2491, L13
Kiely, Patrick 1162
Kiem, Hans-Peter 2662
Kiener, Hans 1750, 2048
Kikuchi, Jun 0663, 2411
Kikuchi, Manami 0007
Kildemand, Malene 1000
Kilian, Adam 1116
Kilic, Esra 2517
kilic, Levent 0563
Kill, Erick 1281
Killeen, Orla 1773
Killen, Stacy 0444
KILLIAN, Martin 1652
Kiltz, Uta 0138, 0548, 0560, 0590, 1481,

2265, 2332, 2334, 2344
Kim, Alfred 0195, 0375, 0644, 1040,

1531, 1919
Kim, Chorong 0069
Kim, Christine 1296
Kim, Edy 0781
Kim, Edy 0783
Kim, Francis 0778
Kim, Grace 0332, 1691, 2685
Kim, Gun Woo 0017
Kim, H. Myra 1719
Kim, Hanna 0831, 1265, 1769, 1777, 2624
Kim, Hyoun-Ah 0517
Kim, Hyoungsu 1789
Kim, Hyun Hee 1701
Kim, Hyungjin 1343
Kim, Hyungjin 2358
Kim, Hyun-Sook 1435
Kim, Jaeyeon 0940
Kim, Jason 1050, 2158
Kim, Jeong-Ho 0947
Kim, Ji Soo 0705
Kim, Ji Soo 1689
Kim, Jieun 2567
KIM, Jiho 1351
Kim, Jimin 2195

Kim, Ji-Won 0517
Kim, Ji-Won 0804, 2234
Kim, Ju yeon 0342, 2083
Kim, Julie 0018
Kim, Jun 0045, 0046
Kim, Ju-Young 2131, 2134
Kim, Liyoung 0618
Kim, Liyoung 0779
Kim, Michael 1797, 2382
Kim, Michelle 0400
Kim, Mimi 1672, 1952
Kim, Mimi 2400
Kim, Min Jung 1086, 1087, 2083
Kim, Min Uk 0804, 2234
Kim, Mindy 2362
Kim, Min-Gang 0071, 0072
Kim, Minji 0649
Kim, Minjun 2116
Kim, Minjung 0090
Kim, Minjung 0095
Kim, Miri 2567
Kim, Miriam 0342
Kim, NaHyun 2144, 2563
Kim, Sang 1789
Kim, Seokhun 1476, 2156, 2157
Kim, Seong 0947
Kim, Seunghyun 1435
Kim, Sooah 2524
Kim, Stephen 1966
Kim, SungHyun 0502, 2144, 2563
Kim, Sunhwa 1570, 1571, 1815
Kim, Susan 1029
Kim, Susan 1265, 2624
Kim, Susie 1121
Kim, Tae-Hwan 0068
Kim, Taehyeung 0896
Kim, Tae-Jong 0068
KIM, Woo-Joong 1351
Kim, Yesil 1670, 2656
Kim, Yong-Gil 0522
Kim, Yong-Gil 0649
Kim, Yong-Gil 0729, 1796, 2261
Kim, Yoo Jin 2372
Kim, Yoonhee 0023
Kim, Young-Eun 0729, 2261
Kim, Yun Kyu 2083
Kim, Yunah 0502
Kimball, Jack 0204, 1064
Kimbrough, Bradly 0458
Kimbrough, Bradly 1328
Kimbrough, Bradly 1740
Kimpel, Donald 0055
Kimura, Naoki 1168
Kimura, Yukiko 0381, 0390, 0391,

0408, 2570
Kinder, Travis 2077
King, Andrew 0132, 0245, 2489, 2616
King, Benjamin 2432
King, Devin 0891
King, James 1714
King, Jennifer 1414, 1420

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



King, Lauren 1034, 1205, 2110, 2111
King, Lusawasra 0188, 0189
King, Madison 2078
King, Robert 0037
Kingsbury, Daniel 0401
Kingsmore, Kathryn 1787
Kingston, Mark 1946
Kinnett-Hopkins, Dominique 0197
Kinzler, Kenneth W. 0246, 0837, 1707,

1751, 1752
Kip, Annemarie 0773
Kirby, Colm 0738, 1629
Kircik, Leon 1131, 1135
Kirino, Yohei 1168
Kirk, Rachel 2253, 2254
Kirkegaard-Biosca, Eric 1426
Kirkpatrick, Kaitlin 1256
Kirma, Joseph 0815
Kirmani, Ayesha 1888
Kirou, Kyriakos 1519, 2376, 2390,

2439, 2677
Kirou, Raphael L06
Kirren, Quentin 1197
Kiru, Louise
Kiryluk, Krzysztof 0915, 2516
Kisa, Renata M. 0290
Kisand, Kalle 2104
Kischkel, Brenda 0279
Kishaba, Tomoo 1168
Kishida, Dai 0609, 1059
Kishimoto, Mitsumasa 0664, 1464, 1466,

2352, 2355, 2585
Kisluk, Boris 1510, 2417
Kissin, Eugene 0707
Kitagori, Koji 0943, 2694
Kitas, George 0870
Kitas, George 1361, 2238, 2240
Kitcharoensakkul, Maleewan 2190
Kitsiou, Vasiliki 1424
Kitsos, Jason 2420
Kittan, Nicolai 0780
Kivimae, Saul 2594
Kivity, shaye 1975
Kivitz, Alan 0355, 1121, 1184, 1477, 1482,

1678, 2005, 2019, 2280, 2341, 2354,
2361, 2582, 2584

Kivlin, William 0856
Kiwalkar, Sonam 1298
Kjønstad, Ingrid Fadum 0239, 0240
Klaewsongkram, Jettanong 2558
Klama, Kamilla 1681
Klapa, Sebastian 0735, 1607
Klasson, Timothy 0008, 0011
Klatzmann, David 1657
Klauser, Andrea 1100
Klee, Eric 0479
Kleefeld, Felix 2086
Klein, Ava 0398, 0400, 1968
Klein, Benjamin 0093, 0815, 1800,

1809, 2678
Klein, Christian 2436

Klein, Elliott 0968
Klein, Kerstin 0894, 0959
Kleinert, Stefan 0503, 0504, 1043
Klein-Gitelman, Marisa 0395
Klein-Gitelman, Marisa 0401
Klein-Gitelman, Marisa 1803, 2602
Kleinmann, Jean-Francois 0368
KLEINMANN, JEAN-FRANCOIS 1460
Klenke, Clarissa 0045
Klersy, Catherine 1611
Kleyer, Arnd 2335
Kleyer, Arnd 2427
Kleyer, Arnd 2586
Kleyer, Dr. Arnd 0871
Klimiuk, Piotr Adrian 0502, 1760
Klingelhöfer, Jörg 0710
Klingemann, Lauren 0054, 0062
Klinghoffer, Hannah 1772
Klinowski, Giulia 1629
Klionsky, Yael 0601
Kloppenburg, Margreet 2089
Klopp-Schulze, Lena 1553
Klotsche, Jens 2205, 2206, 2207
Kluberg, Sheryl 0844
Kluge, Lyndsay 0838, 1638
Klumb, Evandro 2378
Klyachkin, Yuri 0593, 2583
Kmetova, Katarina 0838, 0840, 1638
Knaapen, Paul 0472
Knagenhjelm, Jacob 1492, 1555, L13
Knapp, Ethan 2198
Knevel, Rachel 0496, 1044
Knevel, Rachel 1352
Knight, Andrea 1273, 1274, 1275, 1276,

1278, 1280, 1282, 1285, 1794, 1803,
2602, 2625, 2626

Knight, Dan 0689
Knight, Erin 1339
Knight, Jason 0099, 0100, 0101, 0102,

0109, 0112, 0113, 0115, 0125, 0126,
0838, 0840, 0842, 1577

Knitza, Johannes 1239
Knitza, Johannes 2610
Knopf, Jasmin 0931
Ko, Christine 1789
Ko, Kichul 1786
Koç, Emrah 1446
Kobashigawa, Laura 0439
Kobayashi, Daisuke 1168
Koboldt, Daniel 2692
Koc, Gonul Hazal 1457, 1883
Kocaayan, Hasan 1615
Kocakaya, Derya 2522
Koch, Alisa 0507
Koch, Andreas 1607
Koch, Anna 0350
Koch, Annelize 1134
Koch, Gary G 1745, L09
Kochen, Alejandro 2538
Kochy, Tom 0018
Koda, Yuzo 1861

Kodali, Nilesh 0919
Kodera, Masanari 2580
Kodera, Takao 1508
Kodishala, Chanakya 1024
Koduri, Gouri M 1324
Koegel, Ashley 1753
Koehm, Dr. Michaela 0871
Koehm, Michaela 2426
Koelmeyer, Rachel 2410
Koenen, Hans 0777, 2530
Koenen, Karestan C. 0130
Koening, Curry 0774, 0823, 1601, 2521
Koeppen, Katja 0968
Koga, Tomohiro 0922
Kohari, Katherine 0444
Kohler, Kristen 0605
Kohler, Minna 0848, 0851, 1190, 1207,

1639, 2532, 2638
Kohlheim, Melanie 0401
Kohlsaat, Katherine 1857
Kohn, Samantha 2017
Koivunen, Minni 1464, 2585
Kok, Marc R. 1457, 1883
Kok, Petra 1457
Kokolakis, Georgios 0303
Kolachinski R Brandao, Leticia Maria 2389
Kolle, Niklas 0548
Koller, Cinja 0493, 0867, 2163
Kollert, Florian 2436
Kollia, Antonia 1622
Kollias, George 0898
Kolling, Fred 1802
Kolling IV, Fred 1643
Kollmeier, Alexa P. 2047
Kolmert, Johan 1399
Kolossa, Katarzyna 0502
Kolton, Lexie 0660
Komai, Toshihiko 1139
Kommaraju, Sai Yasaswini 2406, 2433
Kommoju, Vallayyachari 1848
Kompa, Kathryn 0446
Konanur Gopikrishna, Gayathri 1702
Kondo, Yuya 1139
Kondoh, Yasuhiro 1168
Kone Paut, Isabelle 1108, 2029
Konerth, Laura 0871
KONERU, VISHNU 2069
Koneti, Harshith Sai 0525
Kong, Kok-Fai 0877
Kong, Ruina L17
Kong, Xiaodan 2581
Kongthong, Suppawat 0771, 2531
Konig, Maximilian F. 0246, 0837, 1707,

1751, 1752
Konishi, Risa 1154
Konishi, Yuko 1392
Kono, Michihito 0953, 2545
Kononenko, Iuliia 0560
Konstantinidis, Kyriakos 0040
Kontzias, Apostolos 1463
KOO, Seungmo 1351

 23265205, 2024, S9, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/art.42992, W

iley O
nline L

ibrary on [18/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Koo Yuk Cheong, Daniel 1860
Kooijman, Noortje 1697
Koolvisoot, Ajchara 2580
Koonce, Ryan 2088
Koontz, Diane Carol 0345
Koopman, Jacob J.E. 0843
Koplin, Joelle 1928
Koppikar, Sahil 1433
Kopplin, Laura 2055
Koppu, Sindhuja 0311, 0312
Korczak, Daphne 1273
Korganow, Anne-Sophie 0368
Korganow, Anne-Sophie 1706
Korganow, Anne-Sophie 2601
Korkosz, Mariusz 2155
Korman, Benjamin 0958, 0971, 1819,

1920, 2539, 2646
Korogodina, Anna 2396
Korshko, Mariia 0078, 0083
Korsunsky, ilya 0783, 1663, 1664,

1810, 2597
Korswagen, Lindy A. 1457
Kortam, Neda 0682, 0802
Kortam, Neda 1036
Kortam, Neda 1244, 1577
Korteweg, Mies 0598
Kosarek, Noelle 1802
Kose Cobanoglu, Reyhan 0109,

0116, 0842
Kosek, Eva 2104
Koskinen, Milja 2094
Kosmider, Olivier 0999, 1705
Kosmider, olivier 1886
Kostadinova, Lenche 2338
Koster, Matthew 0300, 0715, 0916, 1962,

2511, 2651, 2660
Kostik, Inna 2627
Kostik, Mikhail 0405, 2205, 2206, 2207
Kostik, Mikhail 2627
Kotamarti, Riti 0211
Kotha, Sindhoora 1567
Koti, Ravi 0662, 1552
Kotiyar, Max 2319, 2349
Kotliar, Dylan 0885
Kotlyar, Eugene 0699
Kotton, Camille 1243
Kottur, Shivani 0200
Kotturi, Maya 1533
kottyan, leah 1261
Kotzin, Jonathan 1065
Koulas, Ioannis 0761
Koulouri, Vasiliki 1153
Koumpouras, Fotios 1300, 1531,

1540, 2424
Kounoe, Mai 0759
Kouranloo, Koushan 0366
Koutsianas, Christos 0249
Kovacs, Birgit 1393
Kovalick, Leonard 0398
Kovalick, Leonard 2627
Kovalik, Eugene 0424, 0809

Kovalszki, Anna 2479
Kowalski, Emily 0132, 0245, 0253,

0800, 0802, 1344, 1384, 1894,
2613, 2616

Kowalski, Mark 2106
Kowiak, Krista 1032
Koyama, Yoshinobu 1507
Kozikowski, Andrzej 1948
Kozlik, Petr 2013
Kozu, Katia 1281
Kozu, Katia 2627
Krönke, Gerhard 2138, 2427, 2566, 2610
Krüger, Klaus 0508, 2265
Krabbe, Simon 0224
Kraemer, Ellen 2607
Kragh, Nana 0355
Krajewska-Włodarczyk, Magdalena 0502
Kramer, Bridget 1858, 2015, 2017, 2101
Kramer, Malte 0810
Kramer, Neil 1753
Kranenburg-van Koppen, Laura C.J. 1647
Krantz, Marissa 0074, 0833
Kranz, Bruno 1251
Krasnokutsky Samuels, Svetlana 0790
Kraus, Virginia 1191
Krause, Megan 1578, 1583
Kreiger, Portia 0832
Kreitz, Silke 0871
Krekhova, Elizaveta 0405
Krekorian, Massis 0777
Kremer, Courtney 2152
Kremer, Joel 0457, 2272
Krenitsky, Daria 0001, 0012
Kretova, Anna 2014
Kretschmann, Sascha 0786, 1749, 1750
Kretzler, Matthias 0811, 0905
Kretzmann, Roberta 1504, 1506
Krickau, Tobias 1749
Kridin, Khalaf 0735
Krieckaert, Charlotte 2269
Kriegel, Martin 0053, 1391
Kriegova, Eva 0727, 1654
Krijbolder, Doortje 2672
Krischer, Jeffrey 0774, 0823
Krishan, Ashma 1731
Krishfield, Suzanne 2396
Krishna, Kavita 1223
Krishna, Kavita 2647
Krishnan, Anita 0444
Krishnan, Upaasana 0873, 1660
Krishnan, Venkatesh 0507
Kriska, Andrea 1172
Kriska, Andrea 1185
Kristensen, Salome 1000
Kroegel, Claus 1599, 1600
Kroese, Frans 0884, 1408, 1409, 2298
Krogulec, Marek 0502
Kron, Jordana 0311, 0312
Kronbergs, Andris 0585
Kronbichler, Andreas 2490
Kronenberg, Sefi 1282

Kronzer, Vanessa 0207, 0800, 0978, 1024,
1328, 1900, 2210, 2250
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Marks, Kathryne 0630, 0781, 2423
Markus, Havell 1526
Marlin, Matthew Caleb 0909, 1804, 1811
Marmon, Tonya K 0747
Marone, Alessandro 1966
maroof, avin 1229, 1935, 1936
Marotta, Anthony 0574
Marotte, Hubert 0356, 0422, 0423, 2676
Marques, Mary Lucy 0544, 0566, 1438
Marquez, Ana María 2498
Marrani, Edoardo 0398
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marrani, edoardo 2196, 2205, 2206
Marrani, Edoardo 2207
Marrani, Edoardo 2627
Marras, Carlos 0521, 1426, 2440
Marrella, Veronica 1204
Marrie, RuthAnn 0198
Marrugo, Javier 1094
Marsal, Sara 0521, 1771
Marsal barril, Sara 1426
Marshak-Rothstein, Ann 0830
Marshall, Deborah 1234
Marshall, Hanna 1604
Marslett, Ann 0417, 0418
Marsman, Diane 1697
Marston, Bethany 1313, 1932
Martín L�opez, María 0476, 1125, 1372,

2262, 2284, 2443
Martín Martínez, Manuel Cipriano

2147, 2148
Martínez, José 0639, 1510
Martínez, Nuria 2004
Martínez - L�opez, Juan Antonio 0425
Martínez Calabuig, Pablo 0289, 0469,

0488, 0732, 1123
Martínez Gonz�alez, Olga 2147, 2148
Martínez Sanchís, Agustín 1088
Martínez-Barrio, Julia 2412, 2440
Martínez-Becerra, María José 2472
Martínez-Besteiro, Elisa 1609
Martínez-Estupiñ�an, Lina 0220
Martínez-Ferrer, Àngels 2459
Martínez-Gonz�alez, Cristina 0538
Martínez-Mateu, Sergio H 0521
Martínez-Ruiz, Mariel 0124
Martín-Gutiérrez, Adri�an 0724, 0744,

0745, 0753, 0754, 0849, 1104, 1106,
2027, 2493

Martín-millan, Marta 2080
Martín-Nuñez, Gracia María 0066
Martín-Penagos, Luis 2498, 2505
Marte Furment, Marlene 0276, 2141
Marte Furment, Marlene 2439, 2677
Martelli, Irene 1594
Martellosio, Jean-Philippe 0826
Martel-Pelletier, Johanne 1202, 2099
Marten, Alexander 0597, 1757, 1758, 2351,

2362, 2364, 2367
Martens, Jacob 0089
Martin, Ashley 0210
Martin, Celine 0031
Martin, Christophe L16
Martin, Javier 0884, 0963, 2498, 2646
Martin, Julia 1083
Martin, Matthew L01
martin, Michael 1079
Martin, Mickael 0368
Martin, Sidney 0891
Martin, Tammy 0070
Martin, Thierry 0368, 2601
Martin, Whitney 1312
Martin De Frémont, Grégoire 0422, 0423

Martin Fernandez, Marta 1766
Martin Nares, Eduardo 0118, 0722, 1510,

2320, 2502
Martin Silva, Nicolas 1699
Martin Varillas, Jose Luis 1117
Martindale, Jonathan 2606
Martinez, Felipe 1962
Martinez, Hamleini 1227
Martinez, Jhon. F 2394
Martinez, Olga 1098, 2275
Martinez, Zachary 2569
Martinez de Filartiga, Maria Teresa

0639, 2417
Martinez Jimenez, Penelope 0402
Martinez Laverde, silvia 0333
mARTINEZ rODADO, Alejandro 0718
Martinez Rodado, Alejandro 1193
Martinez Taboada, Victor Manuel

1486, 2297
Martinez Valle, Ferran 0775
martinez Valles, pilar 2143
Martinez-Amador, Nestor 1624
Martinez-Dubois, Cristina 0547
Martinez-Lavin, Manuel 0798
Martinez-Martinez, Laura Aline 0122,

0128, 0798, 1323, 1359
Martinez-Rodriguez, Isabel 0754, 1624
Martinez-Vidal, Maria Paz 0476
Martin-Gutierrez, Lucia 1421, 1775
Martinho, Joana 1959
Martini, Alberto L09
Martini, Amanda 1247
Martini, Giorgia 2196
Martino, Delaney 0074
Martins, Elsa 0659
Martin-Salazar, Eduardo 2333
Martin-Sierra, Lourdes 1461
Martis, Nihal 2000
Marulkar, Ketan 2573
Maruvada, Vinaika 0640, 1813
Marvel, Jessica 1411
Marvisi, Chiara 1599, 1600
Marvisi, Chiara 1617
Marwah, Ashwani 2565
Marzo-Ortega, Helena 0583, 0592
Marzo-Ortega, Helena 2334
Marzo-Ortega, Helena 2362
Marzouk, Omar 1513
Marzouk, Sherief 1504, 1506
MARZOUKI, Farah 0281
Mas S�anchez, Laura 0296, 0488, 1637,

2145, 2397
Mascanfroni, Ivan 0013
Mascia, Daniel 1254
Mashetty, Bhavana 0657
Masi, Emily 1258, 1259
masri, Basel 1935, 1936
Masri, Karim 0584, 1020, 1166
Massa, Maria Sofia 1456
Massardo, Loreto 0639
Massardo, Loreto 1511

Massarotti, Elena 0229, 1726, 1786
Massey, Jon 0280
MASSEY, NICOLA 1020, 1411
Massiel Garcia, Fernanda 0449
Massolin, Elodie 0701
Masson, Helen 2418
Masson, Ingrid 0826
Masson, Mala 0444, 0808, 1227, 1253
Masson, Mala 1484
Massoudi, Yasmin 0396
Massow, Ute 0592, 0597, 1480, 1757,

1758, 2352, 2367
Massy, Emmanuel 2315
Masto, Lucy 0420, 0427, 2248
Mastroianni Kirsztajn, Gianna 2395
Masuda, esteban S. 1682
Masui, Kenichi 1168
Masuo, Yuki 1856
Mata-Carcamo, Estela PP14
Mata Machado, Clarice 0622
Matar, Alexandre 0534, 1524, 1525
Mata-Torres, Luisa Fernanda 2657
Matei, Alexandru-Emil 1827
Mateo, Lourdes 0227
Mateo, Lourdes 1469
Mateo-Pascual, Carmen 2126
Mateos-Toledo, Heidegger N. 2059
Mathai, Stephen 2444
Mathew, Ashish J 1483, 2334, 2406
Mathew, John 0758, 1342, 1368
MATHEW, JOHN 1539, 2076
Mathew, John 2647
MATHIEU, Nicolas 0356
Mathieu, Sylvain 2104, 2105
Mathis, Diane 1857
Mathsson-Alm, Linda 0033
Mathy, Céline 2105
Matijevic, Mark 2253, 2254
Matos, Adriana 1631
Matossian, Sophia 0831, 1272, 1763, 1779
Matson, Scott 0047, 0214, 1713
Matsos, Mark 2184, 2185
Matsuda, Daiki 0019, 0088, 0835
Matsuda, Kazuki 0009
Matsuda, Shuichi 0520, 1856
Matsumoto, Haruki 1499
Matsumoto, Isao 1139
Matsumoto, Kotaro 0316
Matsumoto, Yoshihiro 0316
matsumoto, yuki 2066
Matsuoka, Naoki 1499
Matsushita, Masakazu 0667, 1139
Matt, Michael 0408
Matta, Bharati 0812, 1764
Matta, Jyothi 0444
Mattar, Maya 1066, 2338
Matteson, Eric 1634
Mattichak, Megan 0058, 1272
Mattichak, Megan 1820
Mattila, Chloe 0188
Matty, Rachael 1352, 2533
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Matucci Cerinic, Marco 0688, 0689
Matucci-Cerinic, Marco 0687, 0691, 0694,

0749, 0890, 2451, 2465, 2469, 2485
Matulianos, Nedas 1585
Matusov, Gayane 1563
Matyjek, Anna 2490
Matz, Elizabeth 0347
Matza, Mark 1639
Mauck, Robert 0020
Maule, Matteo 1611
Maunder, Daniel 1845
Maurer, Britta 0690, 0959
Maurer, Meghan 0875
Mauro, Angela 2046
Mauro, Daniele 0078, 1708
Mavragani, Clio 0884
Mavragani, Clio 1150, 1153, 2385
Mavrea, Evgenia 0249
Maw, Win Win 1324
May, John 2410
May, Sawyer 0646, 1532
May, Sidney 1339
Maybaum, Nadine 1199
Mayer, Adam 0395, 1065, 2343, 2569
Mayer, Daniel L03
Mayes, Maureen 0958, 1573, 1587, 1920,

2473, 2646, 2683, 2684, 2686
Maym�o, Pol 0288
Maym�o, Pol 0752, 1612, 2222, 2223, 2575
Mayo-Juanatey, Adri�an 1548, 2459
Mayor, Kale 2285
Mayrhofer, Marie 0343
Maz, Mehrdad 1634
Mazetto Fonseca, Bruna 0840
Maziere, Jean-Yves 0018
Mazuir, Elisa 2630
Mazzei, Maria Antonietta 2084
Mazzucchelli, Ramon 2126
MB, Adarsh 2647
Mbofung, Rina 1842, 2422
McAlear, Carol 0774, 0823, 1601
McAlear, Carol 2180
McAlear, Carol 2490, 2521, 2649,

2689, 2693
McAlindon, Timothy 0792, 1172
McAlindon, Timothy 1185
McAlindon, Timothy 2092
McAlindon, Timothy 2100
McAlindon, Timothy 2109
McAllister, Linda 1945, 1951
McArthur, Donna 2526
McBane, Robert 0714
McBrearty, Kyle 1794
McBride, David 0937
McCamy, Ashley 1951
McCann, Liza 1265
McCann, William 2479
McCarter, Kaitlin 1726
McCarter, Kaitlin 1995
McCarthy, Geraldine 0269
McCarthy, Geraldine 1071

McCarthy, Sean 0238, 1531
McCarty, Kate 1923
McCauley, Sheilagh 1928
McClellan, Nicholas 1272
McComsey, Grace 1897
McConnachie, Lisa 0882
McCormick, Natalie 0133
McCormick, Natalie 0846, 0848, 1099
McCormick, Natalie 1101
McCormick, Natalie 1102, 2021, 2022
McCormick, Natalie 2024
McCormick, Natalie 2561
McCormick, Nicholas 2162
McCoy, Allison 0209
McCoy, Rozalina 2021
McCoy, Rozalina 2388
McCoy, Sara 1430, 2291
McCuaig, Sarah 0832
McCune, William 0641, 1786
McDaniel, Emily 0400
McDermot, Courtney 1454
McDermott, Adrian 1531
McDermott, Cian 1071
McDermott, Gregory 0229, 0783, 0800,

0802, 0804
McDermott, Gregory 1344
McDermott, Gregory 1352, 1384, 1726,

1894, 2234, 2533, 2613
McDermott, Gregory 2621
McDermott, Michael 2439, 2677
McDermott, Michele 2115
McDonald, David 2195
McDonald, Joseph 0385
McDonnell, Thomas 1762
McDowell, Jane 1243
McElhanon, Kevin 2669
Mcfadyen, Caitlin 2285
McGaha, Tracy 1797
McGill, Mackenzie 2167, 2173, 2186
Mcginley, Brooke 1012, 1196
McGonagle, Dennis 0076, 0082, 0591,

0605, 1470
McGowan, Megan 2085
McGrath, Joseph 1007
McGrath, Kathleen 0935
McGuiness, Catherine 1721
Mcguire, Devin 2455
McHugh, Neil 0005
McHugh, Neil 0330, 0331, 1159
McHugh, Neil 1162
McHugh, Neil 2058, 2082, 2636, L07
McInnes, Iain 0039, 0040, 0589, 0605,

0877, 1349, 1472, 1481, 1662, 1845,
1846, 2353, 2582

McIntyre, Julie 1032
McIntyre, Shawna 2455
McKenna, Olivia 1946
McKenna, Sean 1946
McKennan, Christopher G 0323, 1156
McKinnell, Jenny 0006
McKittrick, seoidin 0739, 0740, 0741, 1238

McLachlan, Andrew 0789
McLane, George 1080
McLaughlin, Laura 1801
McLaughlin, Vallerie 0706
Mclean, Michael 1901
McLucas, Michael 0344
McMahan, Zsuzsanna 0711, 0713, 1572,

1587, 2473, 2685, 2688
McMahon, Aubree E. 2172
McMahon, Donald 2119
McMahon, Grace 0285, 0286, 0736, 1675,

2031, 2051, 2172
McMahon, Maureen 0375, 0454, 1040
McMorrow, Donna 1495
MCMORROW, FIONNUALA 0005, 0343
McMullen, Justin 2425
McNamara, James 0238, 1531
McNeely, Kelsey E. 0093
McNeer, Elizabeth 1124
McNinch, Colton 1773
McPherson, Meghan 2571
McRae, Bradford 1132
McShea, Kaitlin 0736
McWilliams, Tara 2650
mead harvey, carolyn 0313, 0866,

1112, 1962
Meaddough, Erika
Meade Aguilar, Jose 0540, 1892
Meade-Aguilar, Jose 2421
Mead-Harvey, Carolyn 2492, 2651
Means, Matt 1113
Meara, Alexa 0375, 0486, 1040, 1353, 2109
Mears, Albert 2085
Mears, Joseph 1798
Mease, Philip 0403, 0581, 0582, 0583,

0584, 0585, 0588, 0589, 0592, 0601,
0602, 1462, 1465, 1466, 1471, 1472,
1473, 1478, 1481, 1753, 2334, 2342,
2353, 2365, 2366, 2367, 2368, 2369,
2582, 2583, 2584

Mecham, David 2220
Mechleb, Karen 1935, 1936
Mecoli, Christopher 0322, 0705, 1689,

2085, 2655
Medeiros, Julia 0247
Medeiros-Ribeiro, Ana Cristina 0247, 0248,

2257, 2612
Mediero, Ar�anzazu 0220, 1959
Medina, Hellen 2416
Medina Malone, Miguel 1548
Medsger, Jr, Thomas 0958, 1920,

2471, 2646
Medvedovsky, Steven 0812
Meengs, Brent 0875
Megaris, Faye 2390
Mehendale, Aarohi 0707
Mehouachi, Samia 0282
Mehra, Sonal 0657
Mehrabyan, Anahit 1141
Mehrian-Shai, Ruty 2263
Mehrkar, Amir 0280
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Mehrotra, Shailly 0877
Mehta, Bella 0212, 0364, 1122, 1329,

1909, 2103
Mehta, Daksh 0513
Mehta, Jay 0210, 2529
Mehta, Nehal 1463
Mehta, Pankti 0647
Mehta, Pankti 2318
Mehta, Pankti 2639
Mehta, Rohan 1729
Mehta, Swati 1566, 1568
Mehta, Vivek 2554
Mei, Chunli L12
Mei, Huiling L12
Mei, Yongjun 1453
Mei, Yongjun 1677
Meidan, Esra 0779
Meier, Oliver 0629
Meinzen-Derr, Jareen 1279
Meiri, David 2217
Meisalu, Sandra 2332
Meissner, Yvette 0453, 0810
Mejía, Mayra 2059
Mejía-Domínguez, Nancy R 0327, 1167,

2067, 2327, 2371
Mejía-Vilet, Juan M. 0722
Mejia, Ventura 0494
Meka, Rakeshchandra 0939
Meka, Surya Teja
Mekinian, Arsene 0999, 1886, 2504
Melboucy, Sara 0764
Melchor Diaz, Sheila 2297
Meldrum, Eric 0773
Melero-Gonzalez, Rafael Benito 0289,

0475, 0476, 0744, 0912, 1372, 1614,
2028, 2054, 2262, 2284

Melikoglu, Melike 1120
Melim, Daniel 0545
Melin, Kyle 1949
Melis, Eward 0535
Melki, Isabelle 1108, 2029
Melki, Judith 1710
Melley, Connor 2533
Mellmann, Alexander 0053
Melo, Ana Teresa 1959
Melville, Andrew 1349, 1662, 1845, 1846
Memisoglu, Esat 0231
Memon, Ruba 2045, 2414
Mena V�azquez, Natalia 0051, 0066, 0289,

0475, 0476, 1348, 1372, 2262, 2284
Menang, Olga 1681
Menashe, Sarah 2627
Mencio-Viana, Paula Andrea 2459
Mendel, Arielle 0642
Mendel, Arielle 0726, 0825, 1535
Mendez, Lillian 0351
Mendizabal, Javier 0751
Mendoza, Carlos Abud 1511, 2416
Mendoza Maldonado, Andy

Armando 1509
MENDOZA-PINTO, CLAUDIA 0139

Mendyka, Lindsay 0874, 0918, 1852, 2549
Menezes, Carla 0180
Meng, Charis 1335
Meng, Huan 1437
Meng, Juan 0127
Meng, Liu 0770, 1695
MENG, XIAOBO 0045, 0046
Meng, Xiaobo 2285
Menier, Catherine Menier 1396
Mennini, Andréa 0235
MENNINI, Andrea 1449, 1450
Menon, Sujatha 1745
Menor Almagro, Raúl 0614, 2297, 2412
Mensah, Boniface 1522
Menz, Hylton 2154
Mer�as, Nidia Noemí 0639
Meras, Nidia 1510
Mera-Varela, Antonio 1377, 1959
Merayo Chalico, javier 0124, 0720, 1903
Meraz-Ostiz, Juan A. 0308
Meraz-Ostiz, Juan Antonio 1959
Mercado, Francisco 0798
Mercado-Asis, Leilani 0979
Merelli, Ivan 0890
meriño Ibarra, Erardo 2143
Meridor, Katya 0421
Merindol, Julie 2000, 2512
Merino, Carolina 0289, 0554, 0718, 1114,

2028, 2054
Merino Barbancho, Beatriz 2151
Merino Vico, Ana 0015, 1648
Meriwether, Jennifer 0180, 1039
Merkel, Peter 0682
Merkel, Peter 0770
Merkel, Peter 0774, 0823, 0828
Merkel, Peter 1255
Merkel, Peter 1596, 1597, 1598, 1601,

1603, 1604, 1605, 1634
Merkel, Peter 1695
Merkel, Peter 1696, 1928, 2180, 2181,

2188, 2478, 2480, 2481
Merkel, Peter 2482
Merkel, Peter 2488, 2490, 2516
Merkel, Peter 2520
Merkel, Peter 2521
Merkel, Peter 2649
Merkel, Peter 2650, 2689, 2693
Merle de Boever, Corinne 2676
Merlo, Christian 0532, 2244, 2535
Merlo-Ruiz, Christian 0893, 2245
Merola, Joseph 1062, 1466, 1552, 2056,

2153, 2329, 2357, 2640
Merola, Joseph F. 0591, 0602, 0671, 1242,

2348, 2364, 2582
Meroni, Pierluigi 0112, 0113, 0115, 0841,

0842, 1267
Merrell, Maya 1039
Merrill, Joan 0196, 0217, 0909, 0997, 1543
Merrill, Joan 1554
Merrill, Joan 1804, 1952, 2402, 2424, 2577,

L11, L16

Merriman, Tony 0271, 0799, 0900, 0907,
2010, 2561

Merritt, Angela 0672, 1685
Mertz, Amanda 1066
Mertz, Lester 1962
Mesbah, Rafik 0826
Messaoudi, Ilhem 1009
Messier, Stephen 0791, 1050, 1187
Messina, Monica 0215
Messmer, Davorka 0006
Metaxas, Marinos 1622
Mettey, Regina 0873, 1660
Mettler, Camille 1592
Mettler, Johanna 2163
Metz, Patrick 0947
Metzler, Markus 1749
Meudec, Loïc 1406
Meudec, Loïc 2512
Meuffels, Duncan 0862
Meunier, Rosalie-Sélène 0825
Meunier, Rosalie-Sélène 1625
Meurot, Coralie 0031
Mevorach, Dror 0996, 2177
Mevorach, Enelle 0996
Meyer, Alain 0343, 1460, 2070, 2305
Meyer, Ashley 1263
Meyer, Everett 1862
Meyer, Ina 0676
Meyer-Barber, Katherine 1773
Meyers, Juliana 2491
Meza, Miguel 1842
Meza, Monica 2658
Mhanna, Vanessa 1657
Mhaskar, Rahul 1931
Mian, Nadia 1456
Mian, Zanab 1258, 1259
Miao, Wenyan 0633
MICELI, Corinne 0359, 1710, 2347
Miceli, Iolanda 1646
Miceli, James 0257, 1295
Micelli, Marina Laura 1509
Michaelis, Katherine 0010
Michaels, Victoria 2044
Michaelson, Jennifer S. 0003
Michalakeas, Nikolaos 1150
Michalsen, Andreas 0053
Michaud, Kaleb 0136, 0157, 0323, 0486,

0655, 0677, 0794, 0795, 0845, 1156,
1315, 1331, 1332, 1355, 1491, 1913,
2015, 2336, 2615

Michaud, Martin 1592
Michaud, Martin 2040
Michaud, Martin 2512
MICHAUD Martin, Martin 1564
Michel, Marc 1574
Michelsen, Brigitte 0545, 0818, 1756, 2325
Michelsen, Brigitte 2350
Michelson, Daniel 1857
Micheroli, Raphael 0224, 1459, 2219
Michiels, Birthe 0343
Michot, Jean-Marie 1996
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Middaugh, Nicole 0581, 0582, 0584,
0585, 2365

Middelink, Leonie 0773
Midha, Raveena 1310, 2032
Midtvedt, Øyvind 1590, 2475
Midtvedt, Oyvind
Midvedt, Tore
Miede, Corinna 1693
Mielnik, Pawel 2325
Miettunen, Paivi 2571
Migliorini, Paola 2301
Migowa, Angela 0186
Miguel Ib�añez, Belén 2147, 2148
Miguel-Álvarez, Adriana 1161
Miguelez Sanchez, Juan Roberto 1548
Mihai, Carina 0683, 1830, 2463, 2475
Mihalko, Shannon 0791, 1187
Mihov, Borislav 1083
Mikami, Naoaki 0413
Mike, Elise 2546
Mikes, Ondrej 1557
Mikhalkova, Deana 1116
Mikhaylov, Avi 0426
Mikros, Emmanuel 1622
Mikulkova, Zuzana 0727
Mikuls, Ted 0032, 0054, 0062, 0203, 0214,

0271, 0392, 0462, 0486, 0498, 0511,
0799, 0803, 0923, 0950, 0978, 1093,
1332, 1340, 1354, 1355, 1713, 1718,
1719, 1724, 1745, 1858, 1899, 1905,
2006, 2010, 2015, 2017, 2286

Milaeger, Holly 0197, 1907
Milanesi, Alessandra 2485
Milanfar, Leila 0145
Milchert, Marcin 0854
milisenda, jose 0320, 1645, 2086, 2667
Mill�an, Ana Milena 1994
Millar, Laurie 2436
Miller, Claire 0324, 1733
Miller, Frederick 0151, 0330, 0331, 1159,

1777, 2058, 2082
Miller, Fredrick 0816, L07
Miller, James 1162
Miller, Jeffrey 2422
Miller, Karla 1084
Miller, Katherine 2065
Miller, Kathryn 2095
Miller, Megan 2047
Miller, Melicent 2159
Miller, Rachel 0028
Miller, Richard A. 0955
Milligan, Jack 1362
Milligan, Scott 2415
Mills, Brooke 0418
Milman, Nataliya 0825
Milman, Neta 2642
Milone, Margherita 1141, 2086
Miloslavsky, Eli 1287
Miloslavsky, Eli 1598
Milutinovic, Stefan 1005
Mimica Davet, Milena 1509, 1510

Mimori, Tsuneyo 2665
Mimura, Toshihide 0041
Min, Xiaoli 1863
Mincarelli, Delores 2618
Minde Fagerli, Karen 0566, 1438
Minden, Kirsten 2207
Minegishi, Yasuto 0460
Minerba, Marco 0695
Minerba, Marco 0696, 1976, 2460
Ming Azevedo, Pedro 2163
Minhas, Deeba 0365
Minikumari Rahulan, Lekshmi 0407
Minjarez, Anthony 2620
minnaard, mauro 0862
Mino, Rina 0443
Mino, Rina 1633
Mino, Rina 2483
Minoia, Francesca 0394
Minoia, Francesca 0402
Minoia, Francesca 2174
Min-oo, Gundula 0085, 0932, 1795
Minopoulou, Ioanna 2427
Minsky, Hana 0930
Minssen, Lise 1657
Minto, Wesley 0085, 0932
Mintz, Douglas 2119
Minz, Ranjana 2647
Miossi, Renata 0247
Miossi, Renata 2257
Mirabella, Angela 1789
Miraldi Utz, Virginia 0382, 0383, 2574
Miranda, Annmarie 2137
Miranda, Cindy 0863, 2107
Miranda, Diego Saldana 2425
Miranda, Jose Alberto 2028
Miranda, Sofia 1541
Miranda Filloy, Jose Alberto 2054
Miranda Hern�andez, Dafhne 1903
Mire, Hafsa 0904
Mirenda, Maria Rosa 1610
Mirrahimi, Masoumeh 0894
Mirza, Mahum 0604
Mirza, Mahum 1729
Mirza, Tehmasp Rehman 0998
Mishra, Diksha 1223
Mishra, Megna 1173
Mislav, Radic 1956
Misner, Paige 0155
Misra, Devyani 1371
Misra, Durga P 0870, 1361, 2238, 2240,

2407, 2647
Misra, Ramnath
Misra, Ranjita 0349
Mitchell, Jacob 1773
Mitchell, Kristi R. 0195
Mitchell, Lauren 2158
Mitchell, Ross 0319
Mitchell, Shannon 0437
Mitjavila, Francesca 2575
Mitra, Dipendra K 0638
Mitrovic, Stéphane 2030

Mitsuyama, Kaoru PP05
Mittal, Sukul 1038
Mittelsteadt, Kristen 2662
Mittleman, Barbara 2434
Miura, Taihei 2528
Miwa, Yuko 2243
Miwa, Yusuke 2243
miyagi, taichi 0443
Miyagi, Taichi 1633
miyagi, taichi 2483
Miyamae, Takako 0667, 2196
Miyamoto, Kenichi 2545
Miyara, Makoto 1706
Miyashita, Tomoko 2290
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